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IHHOACHUTEJBHAA 3AIINCKA

PabGouass mporpamma 001meoOpa3oBaTeIbHON  Y4EOHOW  AWCIUTUTMHBI
«XUMHS» TpeaHa3HAaYeHa ISl  M3YyYEHUS XUMHH B Mpo¢decCHOHAIbHBIX
oOpazoBarenpHbix opranm3anusax CIIO, peanusyoomux o0pa3oBaTeIbHYIO
IporpaMMy CpeAaHEro oOmero oOpa3oBaHHs B MpeAesiax OCBOCHHS OCHOBHOM
npodeccruonansHoil  0oOpazoBaTenpHOM mporpammbel CIIO Ha 06aze OCHOBHOTO
o011ero 06pa3oBaHus IpU MOATOTOBKE KBATH(DUIIMPOBAHHBIX paboUnX.

[Iporpamma paspabotana Ha ocHoBe TpeboBanuit ®I'OC cpeanero oOiero
oOpa3oBaHusl, MPEABABISIEMBIX K CTPYKTYpE, COACPKaHUIO U peE3ysbTaTam
OCBOCHHMSI y4€OHOU TUCHUIUIMHBI «XUMHS», B COOTBETCTBUU ¢ PekoMmeHnauusmu
[0 OpraHU3alluy MOJYUYEHUS CPEIHET0 00I1Iero 00pa3oBaHus B IPEIEIax OCBOCHUS
o0pa30BaTeNbHBIX IPOrPaMM CPEIHETO NMPOQPECCUOHANBHOIO 00pa3oBaHus Ha Oase
OCHOBHOro 00miero o0pa3oBaHHs C Y4eTOM TpeOoBaHUM  (eaepaabHbIX
roCyJapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB M MOJIydaeMou mpodeccuu win
CIEHUAIBHOCTH  CpeAHero  mpodecCUOHaAbHOrO  00pa3oBaHus  (MHCHMO
JlenapTameHTa rocy1apCTBEHHOM MOJIUTHKU B cepe MOJArOTOBKH pabouunX KaJpoB
u JII[1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

B nmporecce u3ydeHHs] XUMUU TEOPETUYECKHE CBEIECHUS JOMOJHSIIOTCS
JEMOHCTPAIUSIMH, JIA0OPATOPHBIMU OIBITAMH M TMPAKTUYCCKUMH 3aHATHSIMH.
3HAUYUTEbHOE MECTO OTBOJUTCS XMMHUYECKOMY 3KcnepuMeHTy. OH OTKpBIBaeT
BO3MOXKHOCTh (hOPMUPOBATh Y 00YYarOIIMXCS CIIEUAIbHBIE TPEIMETHbIE YMEHUS:
paboTaThb C BELIECTBAMH, BBINOJIHATH MHPOCTbIE XUMHUYECKHE OIbBITHI, YYUTh
0e30MmacHOMY M 3KOJIOTMYECKHM TIPaMOTHOMY OOpallleHHUI0 C BelleCTBaMH,
MaTepuajgamMH U mpoLeccaMu B ObITY U Ha IPOU3BOJICTBE.

J1J1ist TpoBEepKHU 3HAHUM 00YYAIOIIUXCS UCTIOIB3YETCS TEKYIUA KOHTPOIb U
POMEXKYTOUHAas arrectanus. TeKylHMil KOHTPOJIb OCYIIECTBIISECTCS Ha KaXIIOM
3aHATHH B (DOpME BBIMIOJIHEHUSI TECTOBBIX 33JlaHUM, YCTHBIX OMPOCOB, Oecenbl Mo
paHee M3YYEHHOMY Marepuany, TEPMHHOJOTUYECKUE, XUMUYECKUE IIUKTAHTBHI,
ANEKTPOHHBIN KOHTPOJb. [IpoMexxyTouHast arTecTanus oCyluecTBIseTcs B (popme
JK3aMeEHa.

ConmepkaHue TpOrpaMMbl  «XUMUS»  HalpaBI€HO Ha JOCTHKEHHE
CHEAYIOIINX LeJIen:

* opMupoBaHuE y 00YYarOIIMXCS YMEHHUS OLIEHWBATHh 3HAYMMOCTh XUMHUYECKOTO
3HaHUS AJI KaKIOr0 YeJIOBEKa;

* ¢hopMHpoBaHUE Yy OOYYaIOIIMUXCS LIETOCTHOrO MPEJCTABICHUS O MHUPE U POJIH
XUMHUU B CO3JJaHUU COBPEMEHHOM €CTeCTBEHHO-HAyYHOU KapTUHBI MUPA;



yMeHHsSI OOBSCHATH OOBEKTHl MU MPOIECCHl OKPYXAIOUIEH JeCTBUTENBbHOCTH:
IPUPOJIHOM, COLMAIbBHOM, KYJIbTYPHOW, TEXHUYECKON Cpeabl, — HCHOJb3YS AJis
3TOr0 XMMHUYECKHUE 3HAHUS;

* pa3BUTHE Yy OOydYaromMxcs yMEHUH pa3ninyaTh (akThl U OLICHKH, CpPaBHHMBATb
OLICHOYHBIE BBIBO/IbI, BUIETh UX CBSI3b C KPUTEPUSIMH OLIEHOK U CBSI3b KPUTEPUEB C
ONpPENENICHHOW CHUCTEMOM ILIEHHOCTEW, (opMynupoBaTb U  OOOCHOBBIBATbH
COOCTBEHHYIO MTO3ULHUIO;

* IpHOOpETEHNE 00YUYAIOIUMUCS OIBITA PA3HOOOPA3HON AEATEIbHOCTH, IIO3HAHUS
¥ CaMOIIO3HAHUS; KJIIOUEBBIX HABBIKOB, UMEIOIINX YHUBEPCATbHOE 3HAUCHUE IS
pa3IMyYHBIX BUAOB JIEATEIHHOCTH (HABBHIKOB pEIICHHS MpOoOJeM, NPUHATHUS
pellieHui, TOWCKa, aHanu3a W 00paboTKM HHQOpPMAIMH, KOMMYHUKATHBHBIX
HABBIKOB, HABBIKOB H3MEPEHHI, COTPYIHHUYECTBA, OE€30MAaCHOr0 OOpallleHUs C
BEIIECTBAMH B MIOBCEAHEBHON KHU3HU).



1. IMACIHHOPT PABOYEM IHPOI'PAMMBbI YYEBHOM
JAUCHUIIJIMHBI OY .09 XUMUA

1.1. O6s1acTh NPUMEHEHUS] IPOTPAMMbI

Pabouast mporpamma y4eOHOW IUCHUIUIMHBI «XUMHS» SBISETCA YacCTbIO
OCHOBHOM Mpo¢ecCHOHANIBHON 00pa30BaTeIbHONW MPOTPAMMbI B COOTBETCTBUM C
®I'OC no mnpodeccun CIIO. Pabowas nporpamMma cocTaBieHa Ha OCHOBE
denepaabHOr0 TOCYIAPCTBEHHOIO  00pa30oBaTEIbHOTO CTaHAApTa CPEAHETrO
(momHOTO) OO0IMEero oOpa3oBaHMs, YTBEPKIACHHOTO MPHUKa3oM MUHUCTEPCTBA
oOpazoBanust u Hayku PO ot 22.12.2016 1. Ne 44898, u npuMepHON POrpaMMBbI
y4eOHOM JUCHUIIIINHBI «XUMHUD TS CIIEUAJILHOCTEN CpPEIHETO
po(hecCHOHANBHOTO 00pa30BaHU.

PabGouass mnporpamMmma y4yeOHOW AMCHUIUIMHBI XWUMHUS SIBIISIETCA YaCThbIO
OCHOBHOW TNpoQeccHOHaNIbHON 00pa30BaTebHON MPOrpaMMbl B COOTBETCTBUH C
®I'OC no npodeccun CIIO 43.01.09 IloBap, koHauTEp

1.2. Mecro aMCUMIVIMHBI B CTPYKType OCHOBHOH MPO(ecCHOHATbHOI
o0pa3oBaTeJbHON MPOrpaMMBbl:
[IpodunbHas y4yeOHast tUCHMILIMHA 001IE00Pa30BATEIHHOIO UKIIA.

1.3. leam u 3aga4M TUCHUIJIMHBI — TPeOOBaHUSI K pe3ybTATaM OCBOEHHSA
Y4eOHOM TUCHMIIIMHBI
OcBoeHue coaepkaHusi Y4eOHOW AUCHUILIUHBI «XUMUs», 00ecreunBaeT
JTOCTHXKEHHE 00YYaIOIMMHUCS CIEAYIOIIMX PE3YIbTATOB:
® JIMYHOCTHBIX:
— UYyBCTBO TOPJOCTM MW YBAXEHUS K HCTOPHUM M JOCTHKECHHUAM
OTEYECTBEHHOW XUMUYECKON HAYKH;
-XUMHUYECKH TPaMOTHOE MOBEJAEHUE B MPO(HECCHOHATBHON eATeIbHOCTH
U B OBITY NpU OOpAILIEHUH C XUMUYECKMMHU BEIIECTBAMH, MaTepuaIaMu U
MPOLIECCAMH;
— TOTOBHOCTh K TMPOJOJDKEHHIO OOpa3oBaHHWS W TOBBIMICHUS
KBAUIM(PUKALIUU B H30OpAaHHOW MPOPECCUOHAIBHON JEATENbHOCTH U
OOBEKTUBHOE OCO3HAHHME POJIM XUMUUYECKIX KOMIETEHIIUHA B 3TOM;
— YMEHHUE UCIOJIb30BaTh JOCTHKEHUS COBPEMEHHOW XUMUYECKON HAyKH
U XUMHUYECKUX  TEXHOJOTMH  JJii  TOBBIIEHUS  COOCTBEHHOIO
WHTEJUIEKTYallbHOTO  Pa3BUTHS B BBIOpaHHOM  mpodeccruoHaIbHOM
NEesTEIbHOCTH;

¢ MCETANPECIMETHDBIX:



1.4.

— HUCIIOJB30BaHUE PA3JIUYHBIX BHUJIOB IMO3HABATEIBLHOW AESATEIBHOCTU M
OCHOBHBIX  WHTEJUICKTYaJbHBIX  omnepanui  (MOCTAaHOBKM  3ajayH,
dbopMyIMpOBaHMS TUIIOTE3, aHAJIN3a U CUHTE3a, CPaBHEHUs, 0000IIECHNUS,
CUCTEMaTHU3AlIMH, BBISBICHUS MPUYUHHO-CJICJICTBEHHBIX CBSI3€H, MOMCKA
aHaAJIOTOB, (POPMYIHMPOBAHUS BBIBOJIOB) I PEIICHUS IOCTABICHHOU
3a/laud, TPUMEHEHUE OCHOBHBIX METOAOB TMO3HAHUS (HAOIIOICHMUS,
HAay4YHOTO SKCIEPUMEHTA) JJISl U3YUYEHUS PA3TUYHBIX CTOPOH XUMUYECKHUX
O0OBEKTOB M TPOIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOIUMOCTH
CTaJIKUBAThCA B MpodeccuoHaNbHOM cdepe;
— HCIIOJIB30BAHUE PA3IMYHBIX MCTOUYHUKOB JIJIS MOTYYEHUSI XUMUYECKOM
uH(oOpMaIuU, YMEHHE OILIEHUTh €€ JOCTOBEPHOCTb ISl JOCTHXKEHUS
XOPOUIUX Pe3yJIbTaTOB B MPOdEeCCHOHAIBHOU cdepe;

® MpeIMeTHBIX:
— c(hOpMUPOBAHHOCTh MPEICTABICHUNA O MECTE XMMUHU B COBPEMEHHOM
HAy4YHOU KapTUHE MUDA;
-IIOHUMaHWEe PpOJIM XUMUU B  (QopMuUpOBaHMH  Kpyrozopa U
(GYHKIMOHATBHOM TPAMOTHOCTH YeJIOBEKAa JUIsl PEIICHHS MPAKTUYECKHUX
3a/ay;
— BJIaJICHUE OCHOBOIOJATAIOMIUMHU XUMUYECKUMU MOHSITUSMHU, TEOPUSIMH,
3aKOHAMH U 3aKOHOMEPHOCTSIMU;
- YBEPEHHOE T0JIb30BAHUE XUMUYECKOW TEPMHUHOJIOTUEN U CUMBOJIUKOM;
— BJIaJIEHUE OCHOBHBIMU METOJaMHU HAYYHOTO TTO3HAHUS, UCIIOJIb3yEMbIMH
B XMMHUU: HAOIIOJICHHEM, OIHMCAHUEM, H3MEPEHUEM, DKCIEPUMEHTOM;
yMeHue 00padaThiBaTh, OOBICHITH PE3YJIBTAThl MPOBEIACHHBIX OMBITOB U
JieJaTh BBIBOJIbI; TOTOBHOCTH M CHOCOOHOCTH TMPUMEHSITH METOJIbI
MO3HAHUS TIPU PEIICHUU MTPAKTUUECKUX 3a]1ay;
— c(opMHPOBAHHOCTh YMEHHUS JaBaTh KOJIMYECTBEHHBIE OILICHKU U
MIPOU3BOINTH PACUYETHI IO XUMHUECCKUM (OpMYyJIaM U YPaBHCHHUSIM;
— BJAJICHHE TpaBWIAMH TEXHUKU OE30MACHOCTU MPU HCIOIH30BAHUU
XUMHUYECKUX BEIICCTB;
— c(OpMHPOBAHHOCTh COOCTBEHHOM IIO3MIIMKA TI0 OTHOIICHHUIO K
XUMHUUYECKON MH(OpMaLINH, MTOTy4aeMOi U3 pa3HbIX HCTOYHUKOB.

KoJimyecTBO 4acoB Ha OCBOEHHE nmporpaMmMbl THCIHUIIJIUHBI:

O06bem obpazoBaTenbHON Harpy3ku - 220 yaca, B TOM 4YHUCIIE:

TeopeTudeckoe ooyuenue - 196 gacos;
MPaKTUYECKUE 3aHATHS — 24 yacoB



2. CTPYKTYPA U COJAEPKAHUE YYEFHOUN JUCIUILIVHBI

2.1. O0bem yueOHOM TUCHUIJIMHBI U BUAbI Y4eOHOH padoThl

Buj yueOHoi1 padoThI O0bem yacoB
O0bem o0pa3oBaTe/IbHOI HATPY3KH 220
Bo B3auMojeiicTBHH ¢ IpenogaBaresemM 220

B TOM YHCJIC:

TeopeTuiecKkoe o0ydyeHue 196

MPAKTHYECKHUE 3aHATUS 24

BueayauTopHasi camocTosiTeJibHAs padoTa (Bcero) -

HpOMexcyTquaﬂ aTTeCTranus B Q)opMe OK3aMCHa




2.2. TemaTu4yecKuii IJIAH M COIEP:KAHME YYEOHOM TUCUMIIIMHBI XUMUSA

HaumenoBanue | Conep:kanme y4eOHOro marepualia, JadOpaTOpHble M MNpaKkTH4Yeckue padorsl, odyuyawmmxcs, | OobeM | YpoBeHb
pa3/iesioB M TeM | KypcoBasi padora (IpoeKT) 4acoB 0CBOEHMS
1 2 3 4
1 cemectp
BBenenne HayuHble MeTO/bl NO3HAHUS BELIECTB M XUMHUYECKUX SIBJICHUH. Poib SKCIepUMEHTa U TEOpUH B XUMHHU. | 2 1
3nauenue xumun npu ocBoenuu npodeccuii CIIO ecrecTBeHHO-HAYYHOTO MPOPIIIS MPOPECCHOHATHHOTO
o0OpaszoBaHwMs.
PA3JIEJ 1. OPITAHNYECKASA XUMUA

O6an101111/1171091 JOJIKCH 3HATb.

OOVyYarOIMUNICs TI0OKEH YMETh:

1. Ponb opraHnueckoil XMMHUU B COBPEMEHHOM MHMpE. 1. TIpoBOAMTH OMBITHI, JOKA3bIBAIOIINE JIEMEHTAPHBIN KaUeCTBEHHBIN COCTAB
2. Yersipe nonoxxenus teopun A.M.bytnepona; OPraHUYECKHUX BELICCTB;
3. CymHOCTb SBJIECHUS U30MEPUU U TOMOJIOTUY; 2. OTrnuyath 1O XapaKTepHbIM CBOMCTBAM OPraHUYECKHE U HEOPraHWYECKHe
4. Tunbl yriiepoJHbIX CKEIETOB; BelIeCTBa
5. Tunsl rubpuaANU3aLug aTOMa yIJIepoAa. 3. CocTaBnsATh pa3IMyHbIE TUIIBI YIIIEPOAHBIX LETMOYEK;
6. MonexynspHble, CTPYKTypHbIe (HOpMYIbl, Ha3BaHHUS W 4. Omnpenenarb N0 CTPYKTYpHOU (hopMyIie BeliecTBa ero NpuHaaJIexKHOCTh K
n3oMepsl HauOojiee BaXHBIX MPEICTABUTENEH KakJ0Tro OIIpeAEIEHHOMY KJaccy;
KJIacca OPraHNYECKUX BEIECTB 5. CocTaBisTh CTPYKTYpHBIE (DOPMYIIBI IPOCTEUIINX U30MEPOB
7. O6nacTM NpPUMEHEHHs O3THUX BELIECTB NPUMEHUTENIBHO K 6. CocTaBnsATh ypaBHEHMs peaklUil MOJIy4YeHHUs MPEI0KEHHOIO BEIecTBa
cBoei nmpodeccuu; IO LIETI0YKE MPEBpaIlEeHU;
8. XapakTepuCTUKy UM OCHOBHBIE OOJIaCTH IPUMEHEHHS 7. Pemarp 3ajauM Ha TPaKTHUYECKU BBIXOA MPOJYKTAa pEaKUUHd OT
He(TENpOAYKTOB, MNPOAYKTOB  KOKCOBAaHHUA YN U TEOPETUYECKH BO3MOXKHOTIO;
(bpakuMOHHOI epepabOTKH MOIMYTHOTO HE(YTAHOIO Ta3a. 8. C moMmompl0 XapakTepHbIX pEaKUUd pacro3HaBaTh MpPeIIOKEHHbIE
9. CmocoObl  moNydyeHHs,  XMMHYECKHE  CBOWCTBA W PacTBOpPBI UM 00pa3libl OPraHUYECKUX BEILECTB.
O6M0JIOTNYecKOe 3HAYeHNE aMUHOB M aMUHOKHCIIOT. 9. OpueHTHpOBaTbCA B YCIOBHBIX OOO3HAUCHMSIX Ha STHKETKaX TOBAPOB
10. OcHOBBI ~ Oe30omacHOro  OOpamieHWss ¢ JIeKapCTBAMH, OLITOBOM XHMUU,
MPOAYKTaMH OBITOBOIM XMMHMHU U MUIIEBBIMH MTPOIYKTAMH. 10. IToka3bIBaTh pOJIb OTIENBHBIX XUMHUECKUX MPOHM3BOJICTB B 3arps3HEHUU
OKpY>KaroIleu cpebl.
Tema 1.1. Conep:xxanue yueOHOIro MaTepuaJa



http://notrit.ru/
http://apteka-ifk.ru/

IMpeamer
OpPraHu4ecKoi
xumuu. Teopus
CTPOEHUs
OPraHuYecKuxX
COeIMHEeHUI.

IIpeamer opranmveckoil xummuu. IloHATHE 00 OpraHMYEecKOM BELIECTBE W OPraHUYECKOM XUMMH.
Kparkuii oduepk MCTOpUHU pPa3BUTUSI OPraHUYECKOW XumuM. Butammsm u ero kpymenue. OcoOeHHOCTH
CTPOEHMS OpraHn4YecKux coenquHeHuil. Kpyrosopot yriepozna B nmpupoze.

Teopust crpoeHusi opraHumyeckux coegumHeHuit A.M.byrtiaepoBa. IIpennoceuiku co3manus Teopuu
crpoeHus. OCHOBHBIE MOJOXKEHUS Teopuu cTpoeHus: A.M.bytinepoBa. XuMuieckoe CTPOCHUE U CBOMCTBA
oprannveckux Bemects. [lonstre 00 nzomepun. CriocoObl 0TOOpaKEHUS CTPOSHHSI MOJIEKYJIBI ((POPMYIIBI,
Mozaenu). 3HaueHue teopur A.M.byrinepoBa mis pa3BUTHS OPraHUYECKOWM XUMHH M XUMHYECKHUX
IIPOrHO30B.

Crpoenue aroma yriaepoja. DJIEKTpOHHOE 00Jako MU OpOHTandb, S-M p-OpOUTaNu. DJIEKTPOHHBIE U
AIIEKTPOHHO-Tpaduueckue (HOpMyasl aromMa yriepoja B OCHOBHOM H BO30YXKIECHHOM COCTOSHUSX.
KoBanenTHass xuMuyeckas CBsi3b M €€ KiacCU(UKalus 10 crocody nepeKkpblBaHus opoOutanelt (G-u m-
cBsa3u). Ilonstue rubpuamzanuu. Pasznuusble Tunel rubpuamsanvdd U (GopMa aTOMHBIX OpOuTanei,
B3aMMHO€ OTTAJIKUBaHUE I'MOPUIHBIX OpOUTaANEl U UX PACIOJIOKEHHUE B IPOCTPAHCTBE B COOTBETCTBUM C
MUHUMYMOM 3HEpruu. ['eoMeTpusi MOJIEKyJ BEIIEeCTB, 0Opa30BaHHBIX aTOMaMH YIJIepoJa B pa3IMYHbIX
COCTOSIHUSIX THOPHIU3AIIH.

Kaaccndukanus oprannyecknx coeannenuii. Kinaccuduxanus opraHnyeckux BEIIECTB B 3aBUCUMOCTH
0T cTpoeHus yriepoaHoi nenu. Ilonstue ¢yHkumonanpHOU rpynmnbl. Knaccupukanus opraHn4ecKux
BEIIECTB 10 TUILY (YHKIIMOHATIBHON IPYTIIIHI.

OCHOBBI HOMEHKJIATYPbl OPraHMYeCKMX BemlecTB. TpuBHanbHble Ha3BaHMs. PannoHanbHas
HOMEHKJIaTypa kak mnpeamectBeHHula HomeHkiatypel [UPAC. Homenknarypa I[UPAC: npunuuns
o0pa3oBaHUs Ha3BaHW, CTAPIIMHCTBO (DYHKIMOHAJIBHBIX TPYNN, UX OOO3HAaYeHHE B Mpedukcax H
cyddukcax Ha3BaHUI OPraHUYECKUX BEIIECTB.

THnbl XMMHYECKHX CBfA3EH B OPraHNYeCKHX COeIMHECHHUSAX M CIIOCO0BI UX pa3phIBa.

Knaccudukanus KoBaJ€HTHBIX CBSI3€H IO 3JIEKTPOOTPHULATEILHOCTH CBSI3aHHBIX aTOMOB, CIIOCOOY
nepeKpbIBaHUs opOuTaneil, KpaTHOCTH, MEXaHu3My oOpa3zoBaHus. CBsI3b MPUPOABI XUMUUECKOH CBS3H C
TUIIOM KPUCTAJUIMYECKOM pEIIeTKH BellecTBa M ero (M3MYEeCKUMHU CBOWCTBaMHU. Pa3pblB XMMHYECKOM
CBSI3U Kak Ipoliecc, 0OpaTHBIN ee 00pa3oBaHMI0. [ OMOIUTHYECKHUI U T€TEPOIIMTHUECKUI pa3pbIBbI CBA3EH,
UX COMOCTaBJI€HHE C OOMEHHBIM M JOHOPHO-aKIENTOPHBIM MeXaHM3MaMHu UX oOpazoBaHus. [loHsTHE
CBOOOJIHOTO pajiKalia, HyKJI€O(PHIbHOU U 3JEKTPOPUIBHON YaCTHIIBI.

Knaccupukanusa peakumii B opraHuyveckoil xumuu. [loHsiTHE O THUMAX W MEXaHU3MaxX pPEAKLIH B
oprannveckoil xumuu. CyOcTtpaT u pearent. Kmaccudukamnust peakiuii Mo M3MEHEHHIO B CTPYKTYpe
cyOcTpara (mpucoeIMHeHue, OTIIEIICHHE, 3aMEeleHIe, N30MepH3alsl) U TUIy peareHTa (paauKalbHbIe,
HYKJICO(DUITbHBIE, DIIEKTPO(PUIIBbHBIE).

Peakumun npucoenunenns (An. Ae). sauMuaupoBanus (E). 3amemenus (Sg. Sn. St). M3oMepuzaimu.
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JlaGopaTropublii onbIT M3rotoBieHue Mojelied MOJIEKYJ — MPEACTABUTENEH pPa3JIMYHBIX KJIacCOB
OPraHUYeCKUX COCIMHECHUM.

IIpakTnyeckoe 3ansitue Nel. OOHapy)KeHHE Yriiepoja U BOJOPOJa B OPraHUYECKOM COCIUHCHHU.
OOGHapyKeHue rajJoreHoB.

Tema 1.2.
IIpeneabHbie
YIJI€BOA0POAbI

Conep:kanue y4eOHOT0 MaTepuaJia

T'omouiornyeckuii psaa ankanoB. [lonstue o0 yrieBopoponax. OcoOEHHOCTH CTPOEHHS MpeAeTbHBIX
YTJIEBOJOPOAOB. AJIKaHbl KaK MPEACTABUTENH MPEAEIbHBIX YIIEBOAOPOIOB.

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJbl METaHa U JAPYrux ajkaHoB. ['omosormyeckuit
psaa u u3omepus napaduHoB. HopmanbHoe U pa3BeTBICHHOE CTpOSHHE yriiepoaHoil nenu. Homenknatypa
AJIKaHOB U JKUJIBHBIX 3aMecTuTeNe. Gu3ndeckue CBOMCTBA aIKaHOB. AJIKaHbI B IPUPOJIE.

XuMH4ecKue CBOMCTBA AJIKAHOB.

Peakuuu Sg-tuna: ranorenuposanue (padotsl H.H.Cemenona), nutpoBanue no KonosanoBy. Mexanusm
peakLMK XJOPUPOBAHUS ATKAHOB.

Peakunn neruapupoBaHus, TOPEHMs, KaTAIMTHYECKOTO OKHCICHHsS alKaHOB. KpEeKWHr ajlKaHOB,
pa3InuHbIE BHUABI KPEKHHIa, NPHUMEHEHHE B IPOMBINUICHHOCTH. [IMponn3 WM KOHBeEpcHs MeTaHa,
M30MepHU3alus aIKaHOB.

IIpumeHenne 1 cocoObI NOJYYEeHHS AJTKAHOB.

Ob6nactu mnpuMeHeHHUs ajkaHoB. [IpoMbllieHHBIE CMOCOOBI TMOJYYEHUS aJIKaHOB: IMOJIyY€HUE W3
IPUPOJIHBIX UCTOYHUKOB, KPEKUHT NapadUHOB, NOJyYEHUE CUHTETUYECKOro OeH31HA, ra3uduKamnus yris,
ruapupoBanue  ankaHoB. JlabopaTopHble  CIMOCOOBI  TMOJIy4E€HHs  aJKaHOB: CHHTE3  Biopiia,
JeKkapOOKCUIIMpPOBaHUE, THAPOIIN3 KapOuaa aTtOMUHUS.

Huxnoankanel. ['oMonornyeckuit psa ¥ HOMEHKIATypa UKIOATKaHOB, uX obmias ¢popmyna. [lonstue o
HaIpsDKEHUU NUKIA. M30MepHs MUKIIOAIKAaHOB: MEKKIIACCOBAsI, YIVIEPOJHOTO CKEJIETa, TEOMETPUYECKAs.
[Tony4yenue u pusnueckue cBOCTBA IIUKIOAIKAHOB.

XuMudeckue CBOMCTBA MUKIoaKaHOB. Crienrduka CBOMCTB IUKIIOATKAHOB C MaJIbIM Pa3MepoOM IHKIIA.
Peakuuu npucoeiuHeHUs U paguKalIbHOTO 3aMELIEHHUS.




JlaGopaTopHbIii ONIBIT

N3roroBienne Moaenein MOJEKYJ alIKaHOB U TAJIOTEHAJIKAHOB.

N3rorornenune napaguHUPOBAHHONW OyMaru U UCIBITAHUE €€ CBOMCTB: OTHOIIIEHUE K BOJIC U YKHUPAM.
OOGHapyKeHue BOJIbI, CaXKH, YTIIEKUCIOT0 ra3a B MPOIYKTaX TOPEHUS CBEYH.

O3HakOMJICHME CO CBOMCTBAaMHM TBEpABIX IMapadWHOB: IIJIABJICHUE, pPACTBOPUMOCTH B BOJIE H
OpPTaHWYECKUX PACTBOPUTEISIX, XUMHUYECKAsi MHEPTHOCTH (OTCYTCTBHE B3aUMOICHCTBUS C OPOMHOI BOJIOM,
pacTBOpaMM MepMaHTraHaTa KaJlusl, TUAPOKCHIA HATPUS U CEPHOM KUCIIOTHI).

O3HakoMJIEHUE CO CBOMCTBAMU TBEPABIX MapadHOB: IJIABJIEHUE, PACTBOPUMOCTD B BOJIE U OPTAHHMYECKUX
pPacTBOPUTENSAX, XUMUYECKasi HHEPTHOCTh (OTCYTCTBUE B3aHMMOJICHCTBUS ¢ OPOMHON BOJOW, pacTBOpaMu
IepMaHraHaTa Kajius, THIPOKCHIAa HATPUS U CEPHOU KHUCIIOTHI).

IIpakTnyeckoe 3ansatue Ne2. IlonydyeHue MeTaHa M M3y4E€HUE €r0 CBOMCTB: rOpeHHE, OTHOIIEHUE K
OpOoMHOI BOJIE M PAaCTBOPY NIEpMaHraHaTa Kajusl.

Tema 1.3.
ITHIEHOBLIE
JAMEHOBHIE
yIJ1€BO0PObI

u

Coaep:xxanue yueOHOro MaTepuaJia

I'omosiormyeckuii psii aJIKEHOB.

DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl ATHUJICHA M alKEeHOB. ['oMojornyeckuit psia u
obmas Qopmyna ankeHoB. M3omepus HTUICHOBBIX YIJIEBOJOPOJOB: MEKKIIACCOBAs, YIIEPOJAHOTO
CKeJleTa, TOJIOKEHHUSI KpaTHOM CBs3M, TeoMmerpuyeckas. OcoOEHHOCTH HOMEHKJIATYPHl ATHUICHOBBIX
YTJIEBOJOPOAOB, HA3BaHUSI BaXKHEHIIMX paarkaioB. Ou3ndyeckre CBONCTBA aJKEHOB.

XuMHYeCKHEe CBOMCTBA aJIKEHOB.

OnexkTpoUIbHBI  XapakTep peakiuil, CKIOHHOCTb K peakIHsM TPUCOCIUHEHUS, OKHCIEHUS,
nosmMmepusarnuu.  [IpaBunmo  MapkoBHMKOBA W €r0  JJIGKTPOHHOE  OOoOcCHOBaHHMe. Peakium
rajoOreHupoOBaHMs, TUJPOTAJIOT€HUPOBAHUsS, THApATAllMd, THUApPUpOBaHUA. MexaHusMm Ag-peakuuid.
[TonsiTHE O peakIusAX MOTUMEPU3ALINH.

['openue ankeHoB. Peakiiny OKUCIIEHHS B MATKHUX U )KECTKUX YCIOBUsX. Peakuus

Barnepa u ee 3HaueHue 11t 0OHAPYKEHUS HETIPEACIbHBIX YIIIEBOIOPOIOB, TOTYYSHUS TITUKOJIEH.
IIpumMeHeHne U cIOCOOBI MOJTYYeHHUS AJTKEHOB.

Hcnonp30BaHMe BBICOKOH PEAKIIMOHHOM CHOCOOHOCTH alKEHOB B XHMMHYECKOW MPOMBIIIICHHOCTH.
[IpuMeHeHue FTUIeHa U PONUIICHA.

[TpompIniIeHHBIE CTTOCOOBI TTOJYYECHHS AJIKEHOB. Peakinu neruapupoBaHus u

KpEKUHTa allkeHoB. JlabopaTopHble cIocOo0bI MOTYYeHHSI aJTKEHOB.




Aakaguenbl. [lonstue u kimaccudukanus AUEHOBBIX YITIEBOJAOPOIOB MO B3aUMHOMY PACIOIOXKEHHUIO
KpaTHBIX cBsi3ell B Mosiekyne. (OCOOCHHOCTH dJCKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOCHUS
COMpsKEHHBIX ueHOB. [loHsATHE 0 M-A5eKTpoHHON cucTeme. HoMeHKaTypa AMEHOBBIX YIJIEBOJOPOIOB.
OCco0EHHOCTH XUMHUYECKUX CBOMCTB COMPSKCHHBIX JUEHOB KAaK CJICACTBUE UX JIEKTPOHHOI'O CTPOCHHS.
Peakiun  1,4-npucoenuuenus. Ilomumepusamuss  aueHoB.  CrmocoObl  TOJNYYEHHS — JTUCHOBBIX
yrieBoaopoaos: padotsl C. B. Jlebenesa, aerniprupoBaHue aakaHOB.

OcHOBHbIe TOHSITUSI XMMHMH BBICOKOMOJIEKYJ/SIDHBIX CcOelMHeHMIi (HA mNpuMepe NPOAYKTOB
MOJIMMEPU3ALMH AJTKEHOB, AJKaJHEHOB M MX rajOreHNnpou3BOAHbIX). MOHOMED, TOJUMEp, PEAKIIH
MOJIMMEPU3AINH, CTETIEHb MOJIMMEPHU3AIUH, CTPYKTYPHOE 3BEHO. THIIBI MOJMMEPHBIX IIETel: JIUHEHHBIE,
pa3BeTBIeHHBIC, cuiuThie. [loHsATHE O cTepeoperynsapHbIX moaumepax. [lonmumepsl TepMOIIaCTUYHBIE U
tepMmopeakTuBHbIe. [Ipeacrasnenue o 13nmactmacccax u anactomepax. [loaudTHUIIEH BEICOKOTO M HU3KOTO
JlaBlicHUs, ero cpoiictBa W npuMmeHenue. Karamusatopsl [lurnepa — Harra. [lonunponunen, ero
NpUMEHEHHEe U CBoicTBa. ['anmoreHconepskaiiue MoiauMepsl: TedaoH, monuBUHWIXJIOpUA. Kayuyku
HaTypainbHbIN U cuHTeTHYeckue. Comnonumepsl (OyTaIueHCTUPOIBHBIN Kaydyk). Bynkanuzanus kaydyka,
pe3uHa 1 Y00HMT.

JlabopaTropHblii onbIT

OO6HapyxeHre HenpeeNIbHbIX COeTMHEHUI B KEPOCUHE, CKUITHIAPE.

O3HakoMiIeHHE C 00pa3laMu MOTUATHIICHA U TTOJIUTIPOTTHIICHA

Pacno3naBanue o0pasIioB ajqKaHOB M aJIKEHOB.

IIpakTuyeckoe 3anusitue Ne3. [TonydeHue sTuIeHa AeruapaTanyend STUIIOBOTo criupTta. B3anmoneiictue
STHIIEHA ¢ OpOMHOMU BOJIOH, pacTBOpOM mepMaHTaHata kanus. CpaBHEHUE MJIaMEHU TUJICHA C MJIaMEeHEeM
MpeeNIbHBIX YTIIEBOIOPOIOB (MEeTaHa, MponaH-0yTaHOBOM CMECH ).

Tema 1.4.
AlleTHJICHOBBIE
YIJIEBOAOPOIBI

Coaep:xxanue yueOHOro MaTepuaJia
T'omonornyeckuii psig aJJKHHOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHME alleTUIIEHA U APYTUX
alkuHOB. ['omosnormueckuii psnx u obmas ¢opmyna ankuHOB. HoMeHKIaTypa aleTUICHOBBIX
YTII€BOAOPOAOB. M30MepHs MEXKIACCOBAas, YIIIEPOJHOTO CKEJIETA, MOJ0KEHHS KPAaTHOM CBSI3H.
XuMHuyecKue cBOiiCTBa U NPpUMeHeHHe ATKHHOB. OCOOCHHOCTH PeaKIUil MPUCOEMHEHUS 10 TPOWHOM
yriepoa-yriaepoaHoit  cBsizu. Peakumst KydepoBa. IlpaBmiio MapkoBHMKOBa MNPUMEHUTEIBHO K
anetwieHaM. llonBrkHOCTE aroma BOJIOpOAa (KUCIOTHBIE CBOWCTBAa ajlKWHOB). OKHCIIEHHE AJKHUHOB.
Peakuus 3enunckoro. [IpuMenenue aneTuaeHoBbIX yriaeBo1opoaos. [lonuBunumnanerar.
IMoayyenne ajaxkuHoB. [logydyeHune aleTuieHa NUPOIU30M MeTaHa U KapOUIHBIM METOJIOM.




JlaGoparopHblii onbIT M3roToBiaeHue Mojieneld MOJIEKYJT aTKUHOB, UX U30MEPOB.

Tema 1.5.
ApomaTuyecKkue
YIJ1€BOIOPOAbI

Conep:xanue yueOHOro MaTepuaJia

I'omosiormueckuii psx apeHoB. beH301 Kak MpelcTaBUTENb apeHOB. Pa3BuTue mnpeactaBieHU O
cTpoenun Oenzosia. COBpEMEHHBIE MPEACTABICHHUS 00 3IIEKTPOHHOM M MPOCTPAHCTBEHHOM CTPOCHUH
Oenszona. OOpa3zoBaHHE apOMAaTUYECKOHl m-cucTeMbl. ['omonorm OeH30jla, MX HOMEHKIaTypa, oO0Ias
¢dopmymna. HomeHknarypa ais Au3aMeIIeHHBIX TPOU3BOJHBIX O€H3051a: OPTO-, METa-, ITapa-pacoyioKeHue
3amectuTesed. @U3nuecKue CBOMCTBA apEHOB.

Xumuyeckue cBoiictBa apeHoB. [IpuMepbl peakuii 31eKTpOPUIBLHOTO 3aMEIICHHS: TAIIOTEHUPOBAHHNS,
ankunupoBanus (katanuzaropel Opunens — Kpadrca), HutpoBanus, cyibbupoBanusa. Peakiuu
TUAPUPOBAHUSA U IPUCOEAMHEHUs Xxjopa K OeH3oiay. OcoOEHHOCTH XMMMYECKHX CBOWMCTB I'OMOJIOI'OB
Oenzona. B3amMHOe BIUSHUE aTOMOB Ha NpPHUMEpPE TOMOJOroB apeHoB. OpHEHTalus B PEaKIHsIX
anekTpoduibHoro 3amenienus. Opuenrtantsl [ u Il pona.

IIpumenenne u mnouaydeHue apeHoB. I[IpupojiHble HCTOYHUKHM apPOMATHUECKUX YIJIEBOJOPOJOB.
Apomatuzainus ajJKaHOB U LUKIOATKaHOB. AJIKHIIMPOBaHKE OEH3071a.

Tema 1.6.
IIpupoansie
HCTOYHHKH
YIJIeBOA0PO10B.

Conep:xanue yueOHOT0 MaTepHaJia

Hedrb. Haxoxnaenue B mpupojne, coctaB U (puznyeckue cBoicTBa HePTH. TOIUIMBHOZHEpreTHYECKOE
3HaueHue Hedtu. I[IpombinuieHHas nepepaborka HedTu. Pextudukanus HedpTH, OCHOBHBIE (ppakuuu ee
paszieneHus, UX UcIoiib3oBaHue. BropuyHas nepepabotka HedrenpoaykToB. PexTudukanus ma3zyra npu
YMEHbILIEHHOM JIaBJeHNH. KpekuHr HeTenpoayKToB.

Paznuunble Buabl kpekuHra, padots! B.I'.11lyxoBa. M3oMepu3anus ankaHoB.

ANKUIMpOBAaHUE  HEINpeNebHBIX  yriaeBoaoponoB.  Pudopmunr  HedrenponykrtoB.  KauectBo
aBTOMOOMJIBHOTO TOrIMBa. OKTaHOBOE YHCIIO.

IIpuponubiii 1 nonyTHbIi HedTsAHOM raspl. CpaBHEHHE COCTaBa NMPUPOJHOTO M MOMYTHOT'O Ta3oB, UX
IIPaAKTUYECKOE UCITOJIb30BaHUE.

KamenHblii yroab. OCHOBHBIE HAaIlpaBJIEHUs MCIOJb30BaHUSA KaMEHHOTO yris. KokcoBaHne KaMEHHOIO
yIiIs, BaXHEUIIWE MPOLYKTBI JTOT0 IIPOLEcca: KOKC, KaMEHHOYrOJIbHAas CMOJa, HAJCMOJbHAas BOJA.
CoenuHeHns, BBIIEISEMBIE U3 KAMEHHOYTIOJbHOM CMOJBL. [IpoAyKThl, mojydaeMmble W3 HaJICMOJIBHOU
BOJIBL.

DKOJIOTUYECKHE ACTIEKTHI 100BIYH, TEPEPAOOTKU U UCTIOIb30BAHUS TOPIOUYHUX UCKOIIAEMBIX.




JlaGopaTopHbIi ONBIT
Onpenenenne HaNM4uus HENPEAEIbHBIX YIIIEBOJOPOI0B B OCH3UHE U KEPOCHHE.
PacTtBopuMoCTh pa3nuyHbIX HEPTENpOAyKTOB (OEH3MH, KEPOCHH, IU 3€JIbHOE TOIUIMBO, BAa3eJIMH,

napauH) Apyr B Apyre

Tema 1.7.
I'mapokcuabHble
coeIMHeHuU .

Conep:kanue y4eOHOT0 MaTepuaJia
Crpoenne u kiaaccupukanus cnuproB. Knaccudukanus cnuproB Mo TUIY YITIEBOJOPOIHOTO
pajuKaia, 4uclly THAPOKCWIBHBIX TIPYNIl M THUIIy aroMa YIJEpOAd, CBS3aHHOTO C T'MAPOKCHIBHON
Ipynmnoi. DJEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOECHUE TUIPOKCUIIBLHOW Ipymnibl. BiusHue crpoeHus
CIOMPTOB Ha MX (pu3nueckue CBOWCTBA. MeXMOJEKyJspHas BOAOPOJAHAs CBA3b. | OMOJIOrMYEeCKUH psn
IpeaeNbHBIX OJIHOATOMHBIX CIIUPTOB. M30MepHs 1 HOMEHKIIaTypa alKaHOJIOB, UX 00mas GpopmyIa.
XHuMHYecKHe CBOMCTBA aJKAHOJI0B. PeaklimoHHas COCOOHOCTh NPEIEIbHBIX OJHOATOMHBIX CIIUPTOB.
CpaBHeHUE KHCIOTHO-OCHOBHBIX CBOMCTB OPraHMYECKUX W HEOPraHMYECKHX COEAMHEHUH, COAEp KaIUX
OH-rpynmy: KHCJIOT, OCHOBaHMH, aM(OTEepHbIX COeIUHEHUH (BOABI, CHUPTOB). Peakuuu,
NOJATBEPXKJIAIOLINE KHUCIOTHBIE CBOMCTBa CHMpPTOB. Peakuuy 3amelieHuss TUAPOKCUIBHON TPYIIIBL.
MesxmonekyssipHas AeruapaTanus CIMpPTOB, yCcIoBUsS 00pa3oBaHus NpocThiX 3¢upoB. CioxHble 3(GUpEI
HEOPTraHWYECKUX M OPTraHWYECKHX KHCIOT, peakiuu srepudukanuu. OKHCICHHE W OKHCIUTEIHHOE
JNETUIPUPOBAHUE CIIUPTOB.
Cnoco0bl moJryuyeHus CHIUPTOB.
I'mpponu3 ranoreHankaHoB. ['maparanus ajJKeHOB, YCJIOBHMsS €€ TIpoBeleHHs. BoccraHoBiieHue
KapOOHUJIbHBIX COEIMHEHUH.
OtaenbHbIC NPEICTABATEIH AJIKAHOJIOB.
MertaHon, €ro MHPOMBIIIJICHHOE IOJY4€HHEe M TNPUMEHEHHE B MPOMBIIUIEHHOCTH. buonoruueckoe
neiictBue MmeraHona. Crenuguueckue crnocoObl IMOJNyYeHHs] STHIIOBOrO crnupTa. DU3HOIOrHYeckoe
JIEWCTBHE DTAHOMIA.
Mmuoroaromusbie cnupThbl. M30MepHst 1 HOMEHKIIATypa NPEACTaBUTENIECH JBYX-U TPEXATOMHBIX CIIUPTOB.
Oco0OeHHOCTH XMMHUYECKMX CBOMCTB MHOTOAaTOMHBIX CHUPTOB, HMX KayeCTBEHHOE OOHapyXeHHeE.
OTtnenbHblE MPEICTABUTENN: ATUICHIVIMKONb, TIUIEPUH, CHOCOOBI HMX MOJY4YEHHUs, MPAKTHUYECKOEe
IPUMEHEHHE.




®eHoJ1. DIIEKTPOHHOE U IPOCTPAHCTBEHHOE CTpoeHHe (eHosa. B3auMHoe BiIMsHHME apOMaTHUECKOTO
KOJIbIIa ¥ THUJIPOKCUIIBHOM TPYIIIIBI.

Xumuueckue cBoicTBa (eHosa Kak (YHKIMS €ro XMMHYECKOTro CTpoeHus. bpomupoBanue ¢eHona
(KauecTBEHHAs! peaKIKs), HUITPOBaHUE (MMMKPHHOBAsI KUCIIOTA, €€ CBOWCTBA U npuMeHeHune). O6pazoBaHue
OKpALICHHEIX KOMILTEKCoB ¢ noHoM Fe**. Tlpumenenne denona. ITonyuenne GeHoIa B IPOMBIIIICHHOCTH.
JlaGopaTopuslii onbIT PekTudukanus cmecu 3TaHOI—-BOAA.

OOHapy:xeHue BoJibl B a3€0TPOIHON CMECH BOJbI M STHJIOBOTO CIIUPTA.

I[IpakTuyeckoe 3ansiTueNe4. V3ydueHrne pacTBOPUMOCTH CIIUPTOB B BOJIE.
IIpakTuyeckoe 3anaTHeNeS. OKuciIeHnEe CIUPTOB PA3IMYHOIO CTPOEHUSI XpOMOBO# cMmeckto. [lonyuenue
nuaTIIIOBOTO Ydupa. [lomyuenue rimnepara MeIm.

Tema 1.8.
AJbaeruanl.
KeToHBI.

Coaep:xanue yueOHOro MaTepuaJia

T'omosnornuyeckue psabl aJIbAerH10B U KETOHOB.

[TonsiTrie 0 KapOOHWIBHBIX COEIMHEHUSX. DIEKTPOHHOE CTPOCHUE KapOOHWIbHON Tpymibl. M3omepus u
HOMEHKJIaTypa aJIbJIern10B U KeToOHOB. dusnueckue cBoiicTBa KapOOHUIBHBIX COETUHEHU.

XuMHYecKHe CBOICTBA AJIbJerH/10B U KETOHOB.

Peakinonnass  crmocoOHOCTh  KapOOHWJIBHBIX  COeAMHEHWU. Peaknuum  OKWCIEHUsS — albJETHJIOB,
KaueCTBEHHBIC pEaKIUU Ha albJerHJHyI0 Tpynmy. Peakuuu mMonMKOHAEHCAMH: OOpa3oBaHUE
(beHonopopMalIbIETUIHBIX CMOJ.

IIpumMeHeHMe U MoJTyYeHHe KAPOOHWIbHBIX COeIHMHEHUH.

[IpumeHeHue anbaerujoB U KETOHOB B OBITY W MPOMBINIJICHHOCTH. AJBAECTUIB U KETOHBI B MPHUPOIE
(opupupie macna, ¢epomonsl). Ilomydenne KapOOHWIBHBIX COEIMHEHUH OKUCICHHEM CIHUPTOB,
rujpaTalyei alkuHOB, OKUCIIEHUEM YIIeBOI0poA0B. OTAeNbHbIE MPEACTABUTENN aJIbJIETHI0B U KETOHOB,
cneunduyeckre cnocoObl X MOTYYEHUsI U CBOMCTBA.

JlabopaTopHusblie onbIThbl OKHCIEHUE 3TaHOJA B ATaHAIb pacKaJeHHOW MeIHOM npoBojiokoi. [lomyuenue
denonopopmanpaeruaHoro noaumepa. Pacno3naBanue pactsopa aieroHa u popmainHa.

IpakTnyeckoe 3aHATHEeNe6. I3ydeHHME BOCCTAHOBUTEIIBHBIX CBOMCTB  QlIbJETHIOB:  PEAKIIHS
«cepebpsiHOTrO 3epkana», BoccTaHoBieHue ruapokcuna meau(ll). BzaumoneiictBue dopmanpaeruga c
THIPOCYIIb(MUTOM HATPHS.

KonTposbnas padora

2 cemecTp




Tema 1.9.
KapGoHoBrbie
KHCJIOTBI M HX
NPOU3BO/HbIE.

Conep:kanue y4eOHOT0 MaTepuaJia

I'oMoJiornyeckuii psii npeaeabHbIX OHOOCHOBHBIX KapOOHOBBIX KHCJIOT. [ToHsATHE O KapOOHOBBIX
KHACJIOTaX M UX KiIacCU(pUKAIM. DJICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE KAPOOKCHIIBHOW TPYIIIHI.
['omonornyeckuit psia NpeaesibHbIX OJJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT, UX HOMEHKJIATypa U H30MEpHsl.
MexMomneKyasipHble BOJOPOTHBIC CBSI3M KApOOKCWIIBHBIX TPYII, MX BIMSHHE Ha (PU3MYECKHE CBOMCTBA
KapOOHOBBIX KUCIIOT.

XuMHYecKHe CBOiCTBA KAPOOHOBBIX KHCJIOT.

Peaknuu, WUIIOCTpUPYIOLIME KHCIIOTHBIE CBOMCTBA M KX CPAaBHEHHE CO CBOWCTBAMHM HEOPTraHUYECKHX
kucnot. OOpa3zoBanue (PYHKIIMOHAIBHBIX MPOU3BOJHBIX KapOOHOBBIX KHCIOT. Peaknmu 3TepuuKaiuu.
AHTUApUABI KapOOHOBBIX KUCIIOT, UX MOJTYYSHHE U TPUMEHEHHUE.

Cnoco0bl mosryuyeHnst KapOOHOBBIX KMCJI0T. OTe/IbHBbIE NPeICTABUTEH U UX 3HAYEHHe.

OO6mue crnocoObl TONYyYEHUS: OKHCICHUE aJKaHOB, AJKEHOB, MEPBUYHBIX CIHUPTOB, allbICTHJIOB.
Baxmwneiimue npencraBuTeny KapOOHOBBIX KHCIOT, MX OHOJOTHYECKas pOJb, cHenu(uyeckre crocoObl
MOJIy4EeHUs], CBOMCTBA U PUMEHEHNE MYPAaBbUHOW, YKCYCHOM, NAJIbBMUTUHOBOM M CTE€APUHOBOM; aKpUIIOBOI
Y METaKpUJIOBOM; OJIEMHOBOM, IMHOJIEBOUM U TMHOJICHOBOM; IIIaBEJIeBOI; OCH30MHOM KUCIIOT.

Caoxuble 3¢pupbl. CTpoeHHE U HOMEHKJIATypa CIOXHBIX J(PHUPOB, MEXKKIaccoBas H30MEpHUs C
KapOOHOBBIMU KHCIIOTaMH. CIOCOOBI OTYYEHHS CII0KHBIX 3(prpoB. OOpaTUMOCTh peaKIMU dTEPUPUKALTIN
U QaxkTopbl, BIUAIOIIME Ha cMeleHue paBHoBecus. (OOpa3oBaHUE  CIOXKHBIX — MOJUIPHUPOB.
[Tonustnnentepedranar. JlaBcaH Kak MpeACTaBUTENb CUHTETHUYECKUX BOJIOKOH. XMMHUYECKHE CBOICTBa U
IPUMEHEHHE CIIOKHBIX 3(hUPOB.

Kupsbl. Kupsl kak cinoxHble 3¢upsl raunepuHa. KapOoHOBbIE KHMCIOTHI, BXOJSLINE B COCTaB KHUPOB.
3aBUCHUMOCTb KOHCHCTEHLIMH JKUPOB OT UX COCTaBa. X MMHUUYECKUE CBOWCTBA KMPOB: TUAPOJIN3, OMBIICHHE,
rupupoBanue. buonorndeckas poiib KUPOB, UX UCIOIb30BAHUE B OBITY M MPOMBIIIIEHHOCTH.

CriocoObl MosTyyeHHst coJiei: B3auMoIeHCTBHE KapOOHOBBIX KHMCIIOT ¢ METallaMH, OCHOBHBIMH OKCHJIaMH,
OCHOBaHUSIMU, COJISIMH; ILIETIOYHON TMAPOIIN3 CIOKHBIX 3QUpoB. XMMHUECKHUE CBOICTBA cosiell KapOOHOBBIX
KUCJIOT: TUAPOJIN3, PEaKIIMM HOHHOTO 0OMeHa. Mblia, CyIITHOCTh MOIOLIETo AeiHcTBHUs. OTHOIIEHHE MbLIa K
kecTkor Bojse. CunTeTmueckue Moromue cpeiactBa — CMC (meTepreHThl), WX NpEeUMyINecTBa U
HEJ0CTaTKH.




IIpakTuyeckoe 3anaTueN7. PacTBOPUMOCTD pa3InYHBIX KAPOOHOBBIX KHCIIOT B BOJIE.
BianmMonelicTBie YKCYCHOM KHCIOTHI ¢ MeTauiamu. [lomydeHne M30aMHIIOBOTO 3(Upa YKCYCHOM
KHCJIOTBI.

IIpakTnyeckoe 3anaTHEeN8. CpaBHEHHE CTETIEHH HEHACKHIIIICHHOCTH TBEPJAOTO M JKUAKOTO KHPOB.
Owmpbutenne xwupa. [lodydeHne MpiIa M HM3ydeHHE €ro CBOMCTB: NMEHOOOpa30BaHME, PEaKIMU HOHHOTO
oOMeHa, TUAPOIIU3, BhIJEICHHE CBOOOIHBIX JKUPHBIX KUCIIOT.

JlaGopaTopHblii onbIT B3anMoelicTBue pacTBOpa YKCYCHOW KHCIOTBI C MarHUEM, OKCHJIOM IIHHKA,
rugpokcuom xenesa (111), pactBopom kapOoHaTa Kajusi U cTeapara Kausl.

O3HakomiieHHE ¢ oOpa3naMu CIOXKHBIX 3(upoB. OTHOIIEHHWE CIOXHBIX S(QHPOB K BOJE H
OpPraHUYECKUM BEIIECTBaM.

«BbIBeiIcHHE» JKUPHOTO IMATHA C MOMOIIBIO CIOXKHOTO 3¢upa. PacTBOpHUMOCTh XKUPOB B BOJIC U
OPTraHUYECKUX PACTBOPUTEIISAX.

CpaBHEHME MOIOIIUX CBOMCTB X034icTBEeHHOr0 Mbuta 1 CMC B 3KeCTKOM BOJIE.

Tema 1.10

Coaep:xxanue yueOHOro MaTepuaJia




YrieBoabl

Ilonsitue 00 yriaesogax. Kimaccuduxanus yrineBomoB. MoHO-, AM-U TOJUCAXapUbl, MPEACTABUTEIH
KaXJI0¥ IpyMIIbl yTIeBOA0B. bruogornueckas poib yrieBoI0OB, UX 3HaYCHUE B )KU3HU YEJIOBEKa M 00IIeCTBa.
Momnocaxapuapl. CTpoeHre U onThyeckas H3oMepus MoHocaxapuaoB. Mx kmaccudukanus 1mo 4duciy
aTOMOB YTJIepoJia U MpUpojie KapOoHWIbHOU Tpymmbl. @opmynsl Oumiepa u Xeyopca sl U300paxeHUs
MOJIEKYJI MOHOCcaxapuoB. OTHeceHue MoHOocaxapuaoB K D- u L-psaay. Baxkneiine npeactaBuTean MOHO3.
['moko3a, cTpoeHue ee MOJIEKYIbl U (hu3uueckue cBoicTBa. Tayromepus. XUMUYECKUE CBOWCTBA TIIFOKO3BI:
peakuuu 10 aJbJACTUAHON Tpymme («cepeOpsHOro 3epkana», OKHUCICHHE a30THOM  KHCIIOTOM,
ruipupoBanue). Peakuuu TIIOKO3bI Kak MHOIOATOMHOIO CIMPTAa: B3aUMOJIEHCTBUE TJIOKO3bI C
ruapokcuaoM meau (1) mpu koMHaTHON TemnepaType U HarpEeBaHHH.

Paznuunbie TUTBI OpOoKeHUS (CIIMPTOBOE, MOJIOYHOKHUCIOE). ['moko3a B npupojie. buonornueckas posib u
MPUMEHEHHE MI0KO03bl. PPYKTO3a KaK M30Mep INIOKO3bl. CpaBHEHHE CTPOEHUS MOJEKYJIBl U XUMUYECKUX
CBOWCTB TIIOKO3BI U PPYKTO3bI. DPYKTO3a B IPUPOJIE U €€ OUOIIOTUIECKast POIIb.

[TenTo3bl. Pubo3a u aezokcuprbo3a Kak MpeICTaBUTENN albA0NeHT03. CTpoeHrne MOJIEKYIL.

Hucaxapuabl. Crpoenue mucaxapuioB. Croco® cowileHeHMs NHMKIOB. BoccranaBnmmBaronme u
HEBOCCTAHABIIMBAIOIIME CBOWCTBA [JUCAaxapUJOB KaK CIEACTBUE couleHeHus uukia. CTpoeHue u
XUMHYECKHE CBOMCTBA caxapo3bl. TeXHOIOTMYECKHE OCHOBBI ITPOU3BOJICTBA caxapo3bl. JIakTo3a 1 ManbTo3a
KaK U30MEphI Caxapo3bl.

[Momucaxapuael. OOmiee crpoenune mnonucaxapuaoB. CTpPOGHHE MOJIEKYJbI Kpaxmalia, amuio3a Hu
amuionekTuH. du3nyueckue CBOWCTBAa KpaxMmaia, €ro HaxOXXIEHHE B NPUPOJEe M OHOJIOTHYEcKas POJb.
['muxoren. Xumudeckue cBoicTBa kpaxmana. CTpOeHHE SJIEMEHTapHOIrO 3BEHa IEJUTI0NIO3bl. BriusHue
CTpOEHHS MOJIMMEPHOH LeNu Ha (pU3MYecKre U XUMUYECKHEe CBOMCTBA IEJUTIONIO03bI. [ HapoIn3 HeToa035bl,
oOpa3oBaHHe CIIOXKHBIX 3(QUPOB C HEOPraHWYECKMMU M OpraHuYecKuMu kucinotamu. Ilonstue o6
MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IIeNke, BUCKo3e. HaxoxkaeHue B mpupoje u Ouonoruyeckas poib
1esToa036l. CpaBHEHHE CBOMCTB Kpaxmaia U LEUII0I03bI.




IIpakTuyeckoe 3ansitue Ne9 Peakius «cepeOpsHOro 3epkajnga» TJIOKO3bl. B3ammojaeicTBue
II0KO3bI ¢ Tuapokcu oM meau (1) npu paznuunbix Temneparypax.

IIpakTuyeckoe 3ansTue Nel() JlelicTBe amMMHa4HOrO pacTBOpa OKcuaa cepeOpa Ha
caxapo3y.O0HapyXeHHe JTaKTO3bI B MOJIOKE. JeficTBUE Ho/Ja Ha Kpaxmall.

Tema 1.11.
AMHHBI,
AMHHOKHCJIOTHI,
OeJKm.

Conep:xanue yueOHOro MaTepuaJia

Kiuaccnpukanus ¥ u3omepus aMMHOB.

[Tonstue 06 amuuax. IlepBuuHble, BTOpUUYHBIE M TpeTHUUHble aMHUHBI. Kiaccuukanus aMHHOB MO THILY
YII€BOJOPOAHOIO pajMKala M 4YHMCIy aMUHOIPYII B MOJeKyle. ['oMonorudeckue psapl NPEAeiIbHBIX
ann(paTUYECKUX U apOMaTHYECKUX aMUHOB, H30MEpUs U HOMEHKJIATypa.

XuMHYeCKHe CBOMCTBA aMHHOB. AMUHBI KaK OpPraHU4E€CKHE OCHOBAHMS, UX CPAaBHEHHE C AMMHAKOM H
JPYTUMH HEOPraHMYeCKUMHM OCHOBaHUsAMH. CpaBHEHME XHMHUYECKMX CBOMCTB anudaTHdecKux Hu
apomaTuueckux amuHOB. OOpa3oBaHMe aMMJI0B. AHWIMHOBBIE KpacuTenu. [IoHSATHE O CHHTETHUYECKUX
BOJIOKHaX. [lonraMupl 1 nosmaMuHbIe CHHTETUYECKUE BOJIOKHA.

IIpumenenne u nonyyenue amuHoB. [lonyyenune amunos. Padorsl H.H.3ununa.

AMMHOKHUCIOTHI. [ToHATHE 00 aMMHOKHUCIIOTAX, UX KiacCU(UKALKs U CTPOCHHUE.

OnTuueckas u3oMepus 0-aMUHOKUCIOT. HomeHknatypa aMHHOKUCIOT. JIBOMCTBEHHOCTh KHCIOTHO-
OCHOBHBIX CBOMCTB aMHUHOKHCIIOT U €€ IPUYUHBIL. bUIIONSpHbIE HOHBI.

Peakuuu konnencauuu. Ilentunnas cBa3b. CUHTETHYECKHE BOJIOKHA: KAIIPOH, HAHT.

Knaccugukarus BonaokoH. [TonydeHne aMMHOKHUCIIOT, X IPUMEHEHUE U OHooruyeckast QyHKIIHsL.

beaxku. benku kak mnpupoxansle nosuMepbl. [lepBuuHas, BTOpUYHAs, TPETHUYHAsI M YETBEPTUYHAS
CTPYKTYpbl OenkoB. PuOpmsipHble UM MIOOYAspHble Oenku. XMMUYECKHE CBOMCTBA OENKOB: TOpEHHE,
JIeHaTypalusi, TUAPOIIN3, KaYeCTBEHHbIE (LIBETHBIE) PEAKIIH.

JlabopaTopHblii onbIT VI3roToBieHHE MIAPOCTEPIKHEBBIX U OOBEMHBIX MOJIENEH H30MEPHBIX
aMHUHOB.
PacTBopenune 6enkoB B Bojie U ux koaryismus. OOHapyxeHue Oelika B KYpUHOM SiLle U MOJIOKE.

IIpakTnueckoe 3anstmeNell. OOpa3oBaHue coneil aHuiIuHA. bpoMupoBaHHME aHWJIMHA.
O6pa3zoBanue conelt raunuHa. [lonyyeHre MeIHOM COM MIHIIUHA.

IpakTuyeckoe 3anaTue Nel2. Jlenatypanus Oenka. [{BeTHbIe peakiinmu OEIKOB.




Tema 1.12. Conep:kanue y4eOHOT0 MaTepuaJia
A3orconep:xkan; | HykiaenHoBble kucaorbl HyknenHoBble KucinoTel. HykienHOBBIE KMCIOTBI KaK MPUPOAHbBIE MOIMMEPHI.
ue Hyxneorunsl, ux crpoenue, npumepbl. AT® u AJ[P, nux B3auMONpeBpallleHne U pojib 3TOr0 Ipolecca B
rerepouukymye | npupone. [lonsrue JJHK u PHK. Crpoenue /IHK, ee nepBuuHas u BropuuHas cTpykrypa. Padorsr @.Kpuka
CKHe u JI.Yorcona. KommniemMeHTapHOCTb a30TUCTBIX OCHOBAaHUM.
COeIMHEHUS. Perumukanus JJHK. Ocobennoctu crpoenust PHK. Tunet PHK n ux Ouonoruueckue ¢ynxiun. Ioustue o
HyxkJsiemHoBbIe | TpoUYHOM Koje (kKoJoHe). buocunTe3 Oenka B KMBOM KieTke. I'eHHas MH)KeHepuss U OMOTEXHOJIOTHUS.
KHCJIOTBI. Tpancrennsie pOpPMBI paCTEHUH U KUBOTHBIX.

JlabopaTopHblii onbIT l3roroBieHne OOBEMHBIX U ILIAPOCTEPKHEBBIX MOJENIEH a30TUCTBIX

TeTEPOLUKIIOB.

Tema 1.13. Coaep:xanue yueOHOro MaTepuaJia
Buosornyeckn | ®epmentsl. [loHsTHe O QepmMeHTax Kak O OHOJOIMYECKHX KaTajlu3aTopax OElIKOBOH IPHUPOJIBL.
AKTHBHbIE Oco0OeHHOCTH CTPOEHMSI U CBOMCTB B CPaBHEHMM C HEOpraHMYECKMMM KaTanuzatopamu. Knaccudukanus
coeUHEeHUsI. ¢depmeHTOB. OCOOCHHOCTM CTPOEHUS U CBOMCTB (DEPMEHTOB: CENEKTUBHOCTh U 3()(HEKTUBHOCTS.

3aBUCUMOCTh aKTUBHOCTH (PEpPMEHTOB OT Temmeparypbl U pH cpenbl. 3HaueHue GpepMEeHTOB B OMOJIOTUH U
IPUMEHEHHE B IPOMBIIIIIEHHOCTH.

Buramunbl. [lonstue o BuTamumuax. MWx xknaccudukamus u oOo3HaueHue. Hopma morpebnenus
BUTaMMHOB. BojopactBopumsle (Ha nmpumepe ButamuHoB C, rpynmsl B u P) u sxupopactBopumble (Ha
npumepe BUTaMuHOB A, D 1 E). ABUTaMHHO3bI, THIIEPBUTAMUHO3bI U TUIIOBUTAMUHO3BI, X MPO(UIAKTHKA.
I'opmonsl. [ToHsATHE O TOPMOHAX KaK OMOJIOTMUYECKH aKTUBHBIX BEILIECTBAX, BHIMOIHIIOIUX SHIOKPHUHHYIO
Peryisiivio KU3HEAESTeIbHOCTH OpraHu3MoB. Kinaccudukaius TOpPMOHOB: CTE€pPOU[BI, IMPOU3BOJHBIC
AMHHOKHUCIIOT, TIOJIMNENTUHbIE M OelKkoBble TOpPMOHBI. OTaeNbHBIE MPEICTABUTENN: 3CTPATAMOI,
TECTOCTEPOH, UHCYJIMH, apEHAIHH.

JlekapcrBa. IloHATHE O JeKapcTBax Kak XMMMOTEPANlEBTUYECKUX Ipemnaparax. KpaTkue mcropuyeckue
CBEJICHMSI O BOSHHUKHOBEHMM M Pa3BUTHM XUMHUOTEpanuu. ['pynmsl JekapcTB: cyiabhaMubl (CTPENTOLHN),
AHTUOMOTUKY (TIEHUIWUIMH), aHTUIUPETUKU (acClUpPHH), aHAJIbIeTHKH (aHAJIBIMH). MexaHu3M JIeHCTBUA
HEKOTOPBIX JIEKApCTBEHHBIX IpEnapaTroB, CTPOCHHE MOJEKYJ, MPOrHO3MpPOBAaHHE CBOMCTB Ha OCHOBE
aHaJIM3a XUMUYECKOTO CTPOEHUS.

AHTUOMOTUKH, HUX KiaccU(UKALMg 1O CTPOCHUIO, THUILY U CIEKTpy JAeicTBus. bezomacHble crocoOsbl
IPUMEHEHHUS, JIEKAPCTBEHHBIE (POPMBI.




JlaGopaTtopHblii onbIT VcnibiTaHKE paCTBOPUMOCTH aiPCHAIMHA B BOJIE U COJITHOM KUCIIOTE.
OO6HapyxeHue acrupruHa B TOTOBOM JIEKAPCTBEHHOU (hopMme.

IpakTuyeckoe 3ansitueNel3. JleiicTBue aMuio3bl CIIOHBI Ha Kpaxman. JleficTBUe AerujiporeHasbl Ha
METHJICHOBBIN CUHUM. [[elicTBHE KaTalla3bl HAa MEPOKCHUT BOJIOPOIA.

IIpakTuyeckoe 3ansitueNel4. OOHapyxkeHHEe BUTaMHHA A B TOJCOJHEYHOM Macie. OOHapyxeHue

ButamuHa C B s10;109H0M coke. Onpenenenre ButamuHa D B ppiObeM Kupe Wi KYpHHOM JKEITKE.

IIpakTnyeckoe 3ansaTueNelS. AHamu3 JIEKapCTBEHHBIX IIpenapaToB,
KHUCIIOTHI. AHAJIN3 JIKAPCTBEHHBIX MPENapaToB, NPON3BOAHBIX M-aMUHO(EHOA. .

MPOM3BOIHBIX  CATUIIMIOBOM | 1

KonTpoabnas padora 1
3 cemectp
PA3JIEJI 2. OBLIAA N HEOPTAHUYECKASA XUMMUSI.
OObyuaromuiics TOHKEH 3HATh: OO6yyatomuiics 10JKEH YMeThb:
1. CrocoOb! cylecTBOBaHUS XUMHUECKUX JIEMEHTOB 1. CoctaBasiTh 5IEKTPOHHYIO (HOpMYITy aToMa
2. XapaKTepHCTUKY arperaTHoro COCTOSIHUS BEIIECTBA, 2. HaxoauTp MPOLEHTHYIO ¥ MOJISIPHYIO KOHIIEHTPAIIHIO PACTBOPOB;
3. Paznuuus Mexay cMecsIMU U XUMUYECKUMH COECIUHEHUSIMH. 3. Ompenenate TUO  XUMHUYECKOM  peakuu 10  (QU3UYECKUM
4. OcHOBHbIE  THIIBI ~ XUMHYECKUX  peakuuid  (COelMHEHus, XapaKTepUCTHKAM BEIIECTBA.
pas3ioKeHus, 3aMelleHns, 0OMeHa); 4. Ormpenenars TUII XMMUYECKOH peaKIiu;
5. 3aKOHOMEpPHOCTH M3MEHEHHUS CKOPOCTU PEAKIUI OT TEMIEPATyphI, 5. PaccraBnaTh CTENeHHM OKHUCIEHUS U ONPEAENATh  AJIEMEHT
JIABJICHNS U KOHLEHTPALlMH BEIIECTBA. OKHCJIUTEIb U BOCCTAHOBUTED;
6. Ipuanun Jle [larense. 6. Iloka3pIBaTh HampaBJIIEHUE CMEUICHUS XUMUYECKOTO PABHOBECHS MIPH
7. CnocoObl TOJY4YEHUS METAUIOB BOCCTAaHOBJICHHUEM, OKCHIOB OIIPEACIEHHBIX YCIOBUSIX.
,TUJPOKCUJIOB U COJIEH; 7. CocTtaBisiTh GOPMYJIIbI CIOKHBIX BEIIECTB;
8. XapakrtepHble (U3NYECKHE M XMMHUYECKHE CBOMCTBA Ba)KHEHIIHX 8. Pemarp 3amaum Ha HaxOXJEHHE Macchl, 00bEMa U MPAKTUUYECKOTO
Mpe/ICTaBUTeNeN KaXKI0ro Kiacca: BBIXOJIa BEILIECTBA;
9. IlpuHUMOB W TpaBWJIA COCTABICHHUS YPAaBHEHMH XHUMHYECKHX 9. HaspiBarh 007aCTM TNPUMEHEHHUS BEIIECTB KaXAOro Kiacca B
peaKkuuid. HApOJHOM XO3SICTBE.
Tema 2.1. | Copepxanue y4eOHOIro MaTepuasia ‘ 4 ‘ 2




XuMusi — HAyKa
0 BellecTBax

CocraB BemecTBa. XuMuueckue 31eMeHThl. CrocoObl CyIECTBOBAHUSI XUMUYECKUX JIEMEHTOB: aTOMBI,
IIPOCTBIE U CIIOKHBIE BEILIECTBA. BelecTBa MOCTOSHHOINO M NEPEMEHHOTO COCTaBa. 3aKOH ITOCTOSIHCTBA
cocTaBa BellecTB. BelecTBa MOJEKYISIpPHOTO UM HEMOJEKYJISIpHOro crpoeHus. CrnocoObl OTOOpa)KeHHs
MOJICKYJI: MOJIEKYJISIpHBIE ¥ CTPYKTYpHBIE (POPMYJIbI; IIAPOCTEPIKHEBBIE U MacIITaOHbIE TPOCTPAHCTBEHHBIE
(Ctroapra — bpurne6a) Moaenn MOJIEKYII.

HN3mepenue BemecTBa. Macca aToMOB U MOJIEKy. ATOMHasi equHuIa Maccbl. OTHOCUTENIbHBIE aTOMHAS U
MoJieKyJsipHasi Macchl. KoamuecTBo BellecTBa U €IMHHULBI €r0 U3MEPEHHUs: MOJIb, MMOJIb, KMOJIb. Hucio
ABorajipo. MonsipHas Macca.

ArperaTHble COCTOSIHHSI BellecTBa. TBepaoe (Kpucramindeckoe U amopdHoe), JKHUIKOe U ra3000pa3Hoe
arperatHble COCTOSIHUA BellecTBa. 3aKOH ABOIaJIpo U €ro CJIEJCTBUS.

Monsipablii 00beM BelIeCTB B Tra3000pa3HoOM cocTosiHUM. OOBbeIMHEHHBIH Ta30BbI 3aKOH M YpaBHEHHE
MenaeneeBa —KunamneiipoHna.

Cmecu BemecTB. Paznnuus Mexay cMecaiMM M XMMHYECKUMHU COEAMHEHUsMU. MaccoBas U oObeMHas
JI0JI1 KOMIIOHEHTOB CMECH.

IIpakTyeckoe 3ansitueNel6. lsroroBneHue Mmojeneld MOJEKYJI HEKOTOPBIX OpPraHMYECKHX U
HCOPTaHNYCCKUX BCIICCTB.

IIpakTnueckoe 3ansitue Nel7 Ouunctka BemecTB (GUIbTpOBaHUEM U AMCTWILIANMENH. O4MCTKa BEIIECTB
IIEPEKPUCTATUIH3ALEH.

Tema
2.2.Ctpoenne
aToma.

Coaep:xxanue yueOHOro MaTepuaJia

ATOM — CJIOKHAsl YyacTula. J[oka3aTenbCTBa CIIOKHOCTH CTPOSHHS aTOMa: KAaTOIHBIE U PEHTT€HOBCKHE
ayud, potod3ddeKT, paaoaKTUBHOCTh, JIEKTPOIH3.

[Tnanerapuas mozaens atoma J. Pezepdopna. Ctpoenne atoma o H. bopy. CoBpeMeHHbIe MpecTaBIeHUs
0 cTpoeHuHu atroma. KopIrycKymnsspHO-BOJTHOBOH JTyaal3M 4acTULl MUKPOMUpA.

Cocrtas atomHoro siapa. HykioHsl: IpOTOHBI U HEUTPOHBL. V30TOMNBI U HYKIUABI.

Y CcTOMYUBOCTB SA1IED.

DJIeKTpOHHas1 000J10uKka aToMoB. [loHsTHE 00 5JIEKTPOHHON OpOMTATM U DIIEKTPOHHOM oOOJaKe.
KBanToBbIE umcia: TJaBHOE, opOuTanbHOEe (IMOOOYHOE), MarHUTHOE W CHUHOBoe. Pacmpenenenue
AJNIEKTPOHOB IO SHEPTETUYECKHM YPOBHSM, TOIAYPOBHSM M OpOHUTAISIM B COOTBETCTBHH C TPUHIIUIIOM
HauMeHbIIeH sHepruu, npuHiunoMm Ilaynu u mpaBusoM ['yHaa. DneKTpoHHBIE KOH(UIYpaluud aTOMOB
XUMHYECKHX DIIEMEHTOB. BalleHTHbIE BO3MOXKHOCTH aTOMOB XHMHYECKHX OJJIEMEHTOB. OIIEKTPOHHAS
KJIacCH(PUKALUSI XMMUYECKUX 3JIEMEHTOB: -, P-, d-, f-amemeHTsI.




JlaGopaTopublii onbIT. HaOmroneHWe CHEKTPOB UCHYCKAaHUS ¢ TIOTJIOMIEHUS COSIUHEHUIN
XUMHUYECKHUX AJIEMEHTOB C MIOMOIMIBIO CIIEKTPOCKOIIA.

Tema 2.3. Conep:kanue y4eOHOT0 MaTepuaJia 8
OTKpbITHE TEPHOANYECKOro 3akoHa. Ilpearnochulky: HakomieHHe (HAKTOJIOTHYECKOTO MaTepHaa,

Hepuoanueckn | pabotel npenmectseHHukoB (M. B. Jlebepeiinepa, A. D. lllankyprya, [x.A.Hwronenaca, JI.FO.Meiiepa),

#  3akoH M | cbe3g xumukoB B Kapicpys, nuunoctHbele kauectBa J.M.MenneneeBa. Otkpsitue [I.J1.MenneneeBbim

ITepuonnyeckas | [leproguueckoro 3akoHa.

cucrema Ilepuoauyecknii 3aKOH U CTPOEHHE aTOMA.

XHUMHYECKHX N3otonbl. COBpEMEHHOE MOHATHE XUMHUYECKOTO 3yieMeHTa. 3akoHomepHocTh ['. Moznu. CoBpemeHHas

3JIEMEHTOB ¢dopmynupoBka Ilepuonnueckoro 3akoHa. [lepmonuueckass cucremMa U cTpoeHue atoma. Puznyeckuit

JA.A.MenaeneeB | CMbICI MOPSIKOBOIO HOMEpa 3JIEMEHTOB, HOMEpPOB TIpymlibl M nepuona. llepumonnueckoe wu3mMeHeHUe

a. CBOMCTB D3JIEMEHTOB: pajJuyca aTOMa; SHEPruu HOHM3AIMM; DJIEKTPOOTPULIATENbHOCTH. [IpuunHbI
M3MEHEHUSI METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB AJIEMEHTOB B IPYIIIAX U MEPUOJAX, B TOM UUCIIE
OonpuX U cBepxOonbinx. 3HayeHue [leprnonnueckoro 3akoHa u Ileprogudyeckoil CUCTEMBI XUMHUYECKHUX
snemenToB J[. . MenaeneeBa aiisi pa3BUTHS HAyKU U IOHUMaHUSI XMMUYECKOM KapTUHBI MUpA.

JlaGopaTopHblii onbIT. CpaBHEHHE CBOMCTB MPOCTBIX BEIIECTB, OKCHUAOB U THAPOKCHUIIOB

sanemenToB |l mepuona.

Tema 2.4. | Conepxanue y4eOHOro MaTepuajia 13

Crpoenne IonsiTne 0 XUMHMYeCKOH cBsI3U. TUIBI XMMUYECKUX CBS3€H: KOBAJCHTHas, MOHHAs, METaJUIMYecKas U

BellecTBa. BOJIOPO/HAS.

KoBajnenTHasi xumMu4eckasi cBsi3b. /[Ba MexaHu3Ma oOpazoBaHMs TOW CBsI3U: OOMEHHBIM W JOHOPHO-
akuenTopHblii. OCHOBHBIE MapaMeTphl 3TOTO THUIA CBSI3U: JUIMHA, IPOYHOCTh, YIOJ CBSI3M WM BaJCHTHBIN
yros. OCHOBHBIE CBOWCTBA KOB@JIECHTHOM CBSI3M: HACBIIIEHHOCTb, IOJSPU3YEMOCTb U IPOYHOCTB.
ONEeKTPOOTPULIATEIBHOCTh U KiIaccU(UKaIMs KOBAJICHTHBIX CBSI3€M MO 3TOMY MpPU3HAKY: MOJIIpHAs U
HEMOoJIsSIpHasi KOBAJIEHTHbIE CBS3U. [IONSPHOCTH CBSI3U M MOJIIPHOCTH MOJIEKYJbl. Crioco® nepeKkphIBaHus
JJIEKTPOHHBIX OpOHUTanell M Kiaccu(uKalMsg KOBAJEHTHBIX CBA3€H MO 3TOMY MPHU3HAKY: G-U T-CBS3H.
KpaTHOCTh KOBaJEHTHBIX CBsi3edl W KiIacCUpHUKAIMg UX O 3TOMY MNPHU3HAKY: OJMHAPHBIE, JBOIHBIE,
TPOMHBIE, NOJYTOPHBIE. THUIBI KPUCTAUIMYECKUX PEIIETOK Yy BEHIECTB C 3TUM THUIIOM CBSI3U: aTOMHBIE U
MOJIeKyJIsspHbIe. DU3NYECKHEe CBOMCTBA BEILECTB C OTUMH KPUCTAIIIMYECKUMHU PEIIETKAMU.

HNonnas xummnueckas cBsi3b. KpaliHuil ciydail KOBaJIEHTHOM MOJSPHOM CBA3M. MexaHn3M 00pazoBaHUs
MOHHOMU CBs3U. VIOHHBIE KPUCTAJUINYECKHUE PELIETKU U CBOMCTBA BEIECTB C TAKUMU KPUCTAJLIAMH.
Mertasnunyeckasi xXummuieckasi c¢Bsizb. OCcoObI TUIT XMMHUYECKOM CBSI3M, CYHIECTBYIOUIMI B MeTajUlaX M




cruraBax. Ee oTim4Ms U CXOACTBO ¢ KOBAJIEHTHON U HOHHOM CBA3SIMHU.

CBolicTBa METAUIMYECKOM CBSA3U. MeTaliMueckue KpUCTAIUIMYECKUE PELIETKH M CBOMCTBA BELIECTB C
TaKMMH KPUCTAJIJIAMH.

Bonoponnasi xumu4yeckasi cBsi3b. MexaHu3M oOpa3oBaHUs Takoil cBs3u. Ee kimaccuukamnms:
MEXMOJIECKYJIIpHasT M BHYTPUMOJIEKYJSIpHAas BONOPOAHBIE CBSA3H. MONEKYIsIpHbIE KPUCTAIUIMYECKUE
PELIETKN I OTOTrO THIA CBsA3U. PU3MUYECKHe CBOMCTBA BEILECTB C BOJOPOJHOM CBA3BIO. buonorunyeckas
POJIb BOAOPOAHBIX CBSI3€H B OpraHU3aluu CTPYKTYp OUOMOIUMEDPOB.

Enunas npupona XMMUYECKUX CBS3E€M: HAIMYME PA3JIMYHBIX TUIIOB CBS3€M B OJHOM BEIECTBE, IIEPEXOL
OJIHOT'O THIIA CBSA3M B IPYrOM U T.II.

Kommiiekcoo0pasoBanme. IloHATHe O KOMIUIEKCHBIX coeauHeHUsX. KoopaumHanmoHHOe 4HCIO
KOMILIeKcooOpa3oBarens. BHyTpeHHss u BHewHss cdepa KoMiuiekcoB. HomeHkIaTypa KOMIUIEKCHBIX
coennHeHuN. VX 3HadeHue.

JlaGopaTopHble onbIThI. B3anMoaelicTBIE MHOTOATOMHBIX CIIUPTOB C (DETMHIOBOM KUAKOCTBIO.
2+ +
KauecTBeHHbIE peakiy Ha HOHBI FE" 1 Fe®".

Tema
ITosumepsbl.

2.5.

Coaep:xanue yueOHOTo MaTepHaJia

Heopranuueckne moJiumMepsbl.

[TonuMepbl — MpOCTHIE BENIECTBA C ATOMHOM KPUCTAJUIMYECKOW PEIIETKON: aJUIOTPOITHBIE BUTOU3MEHEHHUS
yriepoja (anmas, rpadur, kapOuH, QysiepeH, B3auMOCBsI3b THOpUM3aMK OpOUTajel y aTOMOB yriiepoa
C IPOCTPAHCTBEHHBIM CTPOECHUEM AJUIOTPOIHBIX MOAU(UKALINI); CEJIEH U TEJUTyp HENOYEYHOIO CTPOCHHUSI.

[TomuMepsl — CIIOKHBIE BEIIECTBA C ATOMHOM KPUCTAJLIMYECKOM PEIIETKOM: KBapll, KPEMHE3EM
(IMOKCUAHBIE COEAMHEHUS KPEMHUS), KOPYHJ (OKCUJ aJlOMUHUS) U AIIOMOCUJIMKATHI (TIOJIEBBIE IINATHI,
CJII0J1a, KaoJduH). MuHepaisl U ropHble mopojsl. Cepa miuactuyeckas. MuHepalbHOE BOJIOKHO — acOecT.
3HaueHUE HEOPTraHUUECKUX MPUPOIAHBIX MOJUMEPOB B (POPMHUPOBAHUH OJTHOM U3 T€OJIOTMYECKUX 000JI04eK
3emiu — nuTochepsl.

Oprannyeckne mojmuMmepsbl. CrocoObl UX TMOIYYEHHS: PEaKUUU MOJUMEPU3AIMM M PEaAKIUH
nogukoHAeHcauun. CTpyKTypsl IOJIMMEpOB: JIMHEWHBIE, pAa3BETBIECHHBIE M IMPOCTPAHCTBEHHBIE.
CTpyKTypHpOBaHHE T[OJMMEPOB: BYJIKaHU3allMs KaydyykoB, JyOjeHHe OeNKOB, OTBEp)KIEHUE
MOJINKOHCHCALIMOHHBIX ITOJIMMEPOB.

Knaccudukanus nomumMepoB o pa3inyHbIM NPU3HAKAM.




JlabGopaTopHbie ONBITHI.

O3nakomiieHre ¢ 00pa3lamMu IIacTMace, BOJIOKOH, KAy9yKOB, MUHEPAJIOB M TOPHBIX TIOPOJ.

[IpoBepka miacTMacc Ha 3JEKTPUYECKYIO MPOBOJAMMOCTb, FOPIOYECTh, OTHOLIEHHWE K PacTBOpam
KHCJOT, IIEIOYCi 1 OKUCIUTEIICH.

CpaBHEHME CBOMCTB TEPMOPEAKTUBHBIX U TEPMOILJIACTUYHBIX TIACTMACC.

[Tonyyenue HUTEN U3 KaIPOHOBOM WJIM JIABCAHOBOW CMOJIBL.

Obnapy>keHue XJjiopa B HOJTUBUHUIXIOPHIE.

Tema 2.6.
JucnepcHble
CHCTEeMBI.

Coaep:xanue yue0HOro MaTepHaJia

IMonsiTue o IucnepcHbIX cucTteMax. Knaccupukanus ICIepCHBIX CUCTEM B 3aBHCHUMOCTH OT arperaTHOTrO
COCTOSTHUSI JIMCIIEPCUOHHOW Cpelapl W JauchepcHo (as3pl, a Takke M0 pa3Mepy HX YacTHll.
['pyboaucriepcHbIe CUCTEMBI: SMYJIbCHU U CYCIICH3HH. TOHKOIUCTIEPCHBIE CUCTEMBI: KOJUIOMIHBIC (301 U
relii) U UCTUHHBIE (MOJEKYISpHBIC, MOJEKYISIPHO-UOHHBIE U HOHHBIC). Dddekt Tunnpans. Koarynsamnus B
KOJUTOMJIHBIX pacTBOpax. CuHepe3uc B rejsix.

3HayeHHe JMCIEPCHBIX CHCTEM B KUBOH M HEKHBOHM NPHpOAEe U NMPAKTHYECKON KM3HU 4YeI0BeKa.
3MyJ'II>CI/II/I n CYCIICH3UMHU B CTPOUTCIILCTBE, HHHIGBOﬁ n MG}IHHHHCKOﬁ IIPOMBIINIJICHHOCTH, KOCMCTHKE.
buonornueckne, MEAMIUHCKUE U TEXHOJIOTUYECKHE 30JIM. 3HAUEHHE TeJiel B OpraHu3aliy )KUBOW MaTEepUU.
buonoruueckue, nuiesble, MEAUIIMHCKIE, KocMeTHUeckue renu. CuHepesnuc Kak (akTop, onpeaensomui
CPOK TOJHOCTH MPOAYKIIMU Ha OCHOBe reneid. CBepThIBaHHE KPOBH KaK OMOJOTHYECKHI CHHEpPE3HC, €ro
3HauEHUeE.

JlabopaTopHble ONBITHI.

[Tony4yeHue cycnieH3uH cepbl U KaHU(OIIH.

[TosryueHue 3MynbCUM PaCTUTEIBLHOTO Macia U OeH30J1a.

ITonryuenue 30154 kpaxmana. [loxydenue 30515 cepbl U3 THOCYIb(aTa HaTPHsL.

Tema 2.7.
XumMHu4yecKue
peakuumn

Conep:xaHue y4eOHOr0o MaTepHaja

Kaaccndpukanmnsa XuMHUYeCKMX peaknuil B OPraHMYecKod M HeopraHum4veckoil xummu. [lonstue o
XUMHYECKOW peaknuu. Peakmum, waymme 0e3 M3MEHEHHS KAuyeCTBEHHOTO COCTaBa  BEUIECTB:
AUIOTpONM3alMsg U Hu3oMepusauus. Peakiuu, uaymue ¢ W3MEHEHHEM COCTaBa BEIIECTB: 0 YUCIY U
XapaKTepy pearupyromux 1 00pa3yrouxcsl BEECTB (pa3ioKeHus, COeTMHEHUS, 3aMeIeHNsI, 0OMeHa); 1o
U3MEHEHMIO CTENEHEeW OKHUCIIEHUS SJIEMEHTOB (OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE M HEOKHCIMTEIbHO-
BOCCTAHOBUTENbHBIE PEAKIIUK); MO TemIoBoMY 3QdeKTy (3K30- U 3HI0TepMHUecKHe); o dasze (romo- u
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reTeporeHHbIe); 10 HalpaBlIeHHI0 (0O0paTuMble M HeoOpaTHMBbIE); MO MCIOJIb30BAHUIO KaTanu3aTopa
(KaTaTUTUYECKUE U HEKATATMTUYECKUE); 10 MEXaHU3MY (paJuKaJIbHbIE, MOJIEKYJISIPHBIE U HOHHBIE).
BeposiTHOCTH MpOTEeKAHUs XUMHYECKHX peakiuii. BHyTpeHHss sHeprus, sHTanbnusd. TemtoBoit adhdexr
XUMHUYECKHX peakiuii. TepMoxumuueckue ypaBHeHus. CTaHIapTHAS DHTAJIBIUSA peakuuid U 00pa3oBaHUS
BemlecTB. 3akoH I'. M. I'ecca u ero ciencTBus. DHTPOMIUA.

Cxopoctb xumuveckux peakumii. Ilonsarue o ckopoctu peakiuii. CKOpocTb rOMO- M T€TEPOr€HHOMN
peakuuu. OHeprus aktupanuu. DakTopbl, BIUAIOIIKAE HAa CKOPOCTh XUMHUYECKOM peakuuu. [Ipupona
pearupyromux BemectB. Temneparypa (3akoH Bant — ['odda). Konnentpanus. Karanuzartopsl u kaTamms:
TOMO- U T'€T€POreHHbIN, UX MEeXaHU3Mbl. PEPMEHTBI, UX CPABHEHHE C HEOPTraHUYECKUMH KaTaJIU3aTOPaMH.
3aBUCHUMOCTb CKOPOCTH peaKluii OT IOBEPXHOCTU COIIPUKOCHOBEHUS PEarupyrOIINX BEIECTB.
OO0paTuMOCTh XMMHYECKHX peakuuil. XuMuueckoe paBHoBecHe. [IoHATHE O XMMHUUYECKOM PAaBHOBECHUHU.
PaBHOBecHbIE KOHIIEHTpauuu. JIMHAMUYHOCTH XUMHUYECKOTO paBHOBecHs. DakTopbl, BIHUSIONIME HA
CMEIIIeHHEe PaBHOBECHS: KOHIIEHTpallus, AaBienue, reMmneparypa (npunuuin Jle lllarense).

JlabopaTopHble ONBITHI.
[TonydyeHue Kuciiopoia pa3jioKeHUEM IIePOKCHIA BOAOPO/Ia U( M) IEpMaHraHaTa KaJusl.
PeaKIII/II/I, NAymue C O6pa30BaHI/IeM ocCaJiKa, ra3a uJjn BOAbI JJI OPTaHUYCCKUX U HCOPTraHMYCCKUX KHCJIOT.

Tema
PacrBopsI

2.8.

Coaep:xxanue yueOHOro MaTepHaJia

ITonsiTue o pactBopax. PU3NKO-XUMHUYECKasi IPUPOJIa PACTBOPEHUS U PACTBOPOB.

B3aumoneiictBue pacTBOpuTENs M pacTBOpPEeHHOro BemiectBa. PacTBopumocTh BemiecTB. CrnocoObl
BBIP@XEHHUSI KOHIIEHTPAl[MM pPacTBOPOB: MaccoBasl JOJIsI PacTBOPEHHOro BellecTBa (MpPOLEHTHas),
MOJIIpHasl.

Teopusi 3JIeKTPOJMTHYECKOI Aucconuanuu. MexaHu3M JUCCOIMAIMU BEIECTB ¢ PA3IMYHBIMU THUIIAMU
XUMHUYECKHX CBsi3ell. Bkiag pyccKMX y4YeHbIX B pa3BUTHE MPEJICTaBIEHUH 00 3IEKTPOIUTHYECKOM
muccouuanuu.  OCHOBHbBIE — TOJOXEHUS  TEOPUM  BJIEKTPOIMTHYeCKOoM  aucconuanuu.  CreneHb
AIIEKTPOIUTUYECKOM Tucconatui U (hakTopsl ee 3aBUCUMOCTH. CHIIbHBIE U CPETHHUE AJIEKTPOJIUTHL.
Jucconunanus Boabl. Bonopoanslit noka3atens. Cpefa BOJHBIX PaCTBOPOB 3JIEKTPOIUTOB. Peakuinn oOMeHa
B BOJIHBIX PacTBOpax AJIEKTPOJIUTOB.

I'maponus kak oOMeHHbIH mnpouecc. HeoOpaTumblii TuUAponM3 OpPraHUYECKUX W HEOPraHMYECKHX
COCMHEHUN M ero 3HaueHUE B NPAKTUUECKOH IesITenbHOCTH 4YenoBeka. OOpaTHUMBIN THAPOIMU3 COJEH.
Crynenuatslii rugponus. llpaktnueckoe npuMeHeHue ruaponusa. ['MIpoau3 OpraHMYeCKHX BEIECTB
(OenKoB, JKHMPOB, YIIIEBOJOB, MONUHYKICOTHAOB, AT®) 1 ero 6uonornyeckoe M MpakTUUIECKOE 3HAYCHHUE.
Owmbuienue xxupoB. Peakuus srepudukanum.

10

JlabopaTopHble onbIThI. XapakTep JUCCOLMAIUH PA3JINYHbIX THIPOKCHIOB.




IpakTnyeckoe 3ansitue Nel8. [IpurotoBieHrue pacTBOPOB Pa3IMYHBIX BUJIOB KOHIICHTPAIUH.

Tema 2.9.
OKHuCINTEIBHO-
BOCCTAHOBHTEI
bHbIE pPeaKIuH.
DJIEeKTPOXUMHUY
ecKHe
npoiecchl.

Copaepxxanue yueOHOIro MaTepuasa

OKHCINTEIBbHO-BOCCTAHOBHUTEIbHBIC peakuuu. CTENeHb OKUCICHHsS. BOCCTaHOBUTENM M OKHUCIUTEIN.
OxucneHue U BOCCTaHOBJIEHME. BakHelliMe OKHUCIWTENM U BOCCTAaHOBUTENU. BoccTaHOBUTENBHBIE
CBOMCTBA METAJUIOB — IPOCTHIX BeleCTB. OKUCIUTEIbHBIE U BOCCTAHOBUTENBHBIE CBOMCTBA HEMETANIOB
— IPOCTBIX BellecTB. BoccTaHOBUTENbHBIE CBOWCTBA BEIIECTB, OOPa30BAHHBIX 3JIEMEHTaMH B HH3LIEH
(oTpunarenbHOi) cTeneHu okucieHus. OKUCINTeNbHbIE CBOWCTBA BELIECTB, 00pa30BaHHbIX 3JIEMEHTaMH B
BbICIICH (ITOJIOXKUTEIbHOW) CTENeHU OKHUciaeHUs. OKHCIUTENbHbBIE W BOCCTaHOBUTENbHBIE CBOICTBa
BEIIIECTB, 00Pa30BAHHBIX 3JIEMEHTAMH B IPOMEKYTOUHBIX CTEIIEHIX OKHCIICHUS.

Kaaccnpukanmss  OKMCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  peaknuil. Peakuuu  MexaroMHOro H
MEXMOJIEKYJIIPHOTO  OKUCJICHMS-BOCCTAHOBIEHUSA.  Peakuuum  BHYTPUMOJIEKYJISPHOTO  OKUCIICHHMS-
BOCCTAHOBJIEHMsI. Peakiiy caMOOKHCIIEHUA-CAMOBOCCTAHOBIIEHUS (JIUCIIPOIIOPLIMOHUPOBAHUS).

MeToapl cOCTaBIEHHsS YPaBHEHUN OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEAaKUUil. MeTo 31eKTpOHHOTrO
OanaHca. BisHue cpelibl Ha IPOTEKaHNUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX ITPOLIECCOB.

XuMHYeCKHe MCTOYHMKHM TOKA. OJIEKTPOJAHBbIE MOTCHUMANbl. Psx craHgapTHBIX 3JIEKTPOJHBIX
NOTEHLIMAJIOB (IEKTPOXUMUYECKUH PsiJi HAPSLDKEHUN MeTallioB). ["anbBaHUYECKUE 3JIEMEHTHI U IPUHIUIIBI
ux paborel. CocTaBieHUE TrajlbBaHUYECKUX 3JIeMeHTOB. (OOpa3oBaHHME TalbBAaHWYECKUX TMap MpHU
XUMHYECKMX mpoueccax. [‘albBaHMYeCKHME JJIEMEHTHI, MpPHUMEHseMble B  JKU3HU: CBMHIIOBas
aKKyMyJIsITOpHas 6aTapesi, HUKeJIb-KaJIMUeBble OaTapeu, TOITUBHBIE 3JIEMEHTHI.

DJIEKTPOJIM3 PACILIaBOB M BOJAHBIX PACTBOPOB 3J1eKTPOJNTOB. [Ipoiiecchl, mpoucxosaine Ha KaToae u
aHoJle. YpaBHEHMs AIEKTPOXMMHUUYECKUX IPOLECCOB. OJEKTPOJIM3 BOAHBIX PACTBOPOB C HHEPTHBIMU
AJIEKTPOJIaMU. DJEKTPOJIM3 BOAHBIX PpAcCTBOPOB C PacCTBOPUMBIMHM 3iiekTpojnamu. llpakTuueckoe
IPUMEHEHHUE IEKTPOJIN3A.
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JlabopaTopHble ONBITHI.

BsaumopeiicTBue MeTamioB ¢ HEMETallIaMH, a TAK)Ke C paCTBOPAaMU COJIEH M pacTBOPAMU KUCIIOT.
BzaumopeiicTBue cepHOl M @30THOM KUCTOT C MEIBIO.

OxucnuTeNnbHbIE CBOMCTBA MIEpMaHTaHAaTa KaJlus B pa3IMYHBIX Cpeaax.

KonTtpoJsbHas padora

4 cemecTp

Tema 2.10.
Knaccupurkaun
ol BeIIEeCTB.

Coaep:xanue yueOHOro MaTepuaJia
Knaccupukanusi Heopranmuyeckux BemiecTB. [Ipocteie u  cioxuble BemiecTBa. OKCHABL, HUX
knaccudukanus. ['uapokcuabl (OCHOBaHUS, KHCIOPOJICOACPIKALINE KUCIOTHI, aM(OTEPHBIE THIPOKCHIbI).

10




IIpocrtoie
BellecTBa.

Kucnotsl, ux knaccudpukamus. OCHOBaHUS, UX KJIacCUpUKAITHUI.

Conu cpenHue, KUCIble, OCHOOBHBIE U KOMIUICKCHBIE.

Metaibl. [lomokeHrne MeTauIOB B MEPUOAUYECKON CHCTEME M OCOOECHHOCTH CTPOCHHMS WX aTOMOB.
[IpocThie BemmecTBa — METAUIBI: CTPOCHHE KPHUCTAJUIOB M METAUTMYECKash XUMUYecKas CBs3b. OOIime
¢dbu3MYecKue CBOWCTBA METAUIOB U MX BOCCTAHOBHUTEJBbHBIC CBOWCTBA: B3aMMOJICHCTBHE C HEMETaIaMH
(KUCIOopOAOM, TajoreHaMHu, CEpoM, a30TOM, BOJOPOJOM), BOJIOM, KHUCIOTaMH, pPACTBOpAMHU COJIEH,
OpraHWYECKUMHM BEIICCTBAMU (CIIUPTaMH, rajoreHajKaHaMu, GEeHOJIOM, KUCIOTaMH ), menodamMu. OKCUIbl 1
TUAPOKCHUIBl METAJJIOB. 3aBUCHMOCTh CBOMCTB JTHUX COCJUHEHUW OT CTEIECHEW OKUCIEHUS METaJUIOB.
3Ha4YeHHE METAJVIOB B IPUPOJIC U )KU3HU OPraHU3MOB.

Koppo3us meranioB. Ilonarue koppo3uu. XuMUYECKass KOPPO3HsS. DIJIEKTPOXUMUYECKAsT KOPPO3Hs.
CnocoObI 3alIUThl METANIOB OT KOPPO3HUH.

Oo6uue cnoco0bl MoTy4eHusl MeTaJL10B. MeTauibl B mpupoae. Metamnyprust u €€ BUIbL:TUPO-, THAPO- U
3JEKTPOMETAILTYPrusi. DJIEKTPOJIM3 PACILUIABOB U PACTBOPOB COEAMHEHUN METAIOB U €ro MPaKTUYECKOe
3HAYCHHE.

Hemertanubl. [Tonoxenne HemeramwioB B [lepuoaudeckoii cucteme, 0COOCHHOCTH

CTPOCHHUSI KX aTOMOB. DJIEKTPOOTPHUIIATEIIBHOCTD.

bnaropojanbie Ta3bl. DIEKTPOHHOE CTPOSHHUE aTOMOB OJIArOPOIHBIX Ta30B U OCOOCHHOCTH UX XUMHYECKHX
U GU3NYECKUX CBOWCTB.

Hemeramnsl — mpocTeie BemiecTBa. KX aroMHOe W MOJNEKYNISIpHOE CTPOCHHE HX. AJUIOTPOIHS.
XuUMHUUecKue cBoicTBa HemeTauioB. OKHCIUTENLHBIE CBOMCTBA: B3aUMOACHCTBHE C METaJNIAMH,
BOJIOPOJIOM, MEHEE OJIIEKTPOOTPULATEIBHBIMU HEMETAJIIAMHA, HEKOTOPBIMH CJIOKHBIMH BEILLIECTBAMHU.
BoccranoBuTtenbHbIe CBONCTBA HEMETAUIOB B PEAKIUAX C PTOPOM, KUCIOPOIOM, CIOKHBIMHU BEIIECTBAMU
— OKUCIUTENSIMU (a30THOM M CepHON KUCIOTaMU U JIp.).

JlaGopaTopHble ONBITHI.
O3HakomiieHHe ¢ 00pa3lamMM MPeCTaBUTENEH KI1acCOB HEOPTaHNUECKUX BEIIECTB.
O3zHakoMiieHHe ¢ 00pa3laMu MPeCTaBUTENEH KI1acCOB OPraHMUECKUX BEIIECTB.
O3HaKoMJIEHHE C KOJUIEKIIMEN PYA.
[Tonydyenue u cBOMCTBA KUCIOPOA.
ITony4yenue u CBOMCTBA BOAOPOAA.
[Tonyyenue nacTUYECKOM cepbl, XUMHUYECKHE CBOMCTBA CEPHI.
B3aumopeiicTBue METaIOB C paCTBOPAaMHU KHUCJIOT U COJIEH.
CBoiicTBa yriisi: aIcCOpOIIMOHHBIC, BOCCTAHOBUTEIHHBIE.
B3aumoeicTBie IMHKA MM AJIFOMMHHUS ¢ PACTBOPAMHU KHMCJIOT U IIEJIOYEN.




OKpaIHI/IBaHI/Ie IJIaMCHHU KaTHOHaMU IICJIOYHBIX U IICJIOYHO3EMCIIbHBIX MCTAJIJIOB.

Tema 2.11.
OcHoBHbBIE
KJIACCHI
HEOpPraHu4ecKu
X H
OpPraHuYecKux
coeIMHEeHU M.

Coaep:xanue yueOHOTro MaTepHaJia

Bopopoanbie coequHenns: HemeTaI0B. [lonyyeHue aMmMuaka 1 XJ0pOBOAOPOIA CUHTE30M M KOCBEHHO.
®usnueckue cBoiicTBa. OTHOIIEHHE K BOJIC: KUCIOTHO-OCHOBHBIE CBOMCTBA.

Oxcuapl U aHrHApHIbI KapOOHOBBIX KHCJIOT. HeconmeoOpa3zymoomue u coneoOpa3yromme OKCHUIBL.
Kucnorasie okcupl, ux cBoiicTBa. OCHOOBHBIE OKCHIIBI, UX CBOMCTBAa. AM(OTEPHBIE OKCH/IbI, UX CBOMCTBA.
3aBUCHUMOCTb CBOMCTB OKCHJIOB METAJUIOB OT CTEIIEHU OKUCIICHUSI.

AHTUIpUABI KAPOOHOBBIX KUCIOT KAaK aHAJIOTHU KUCIOTHBIX OKCHJIOB.

Kuciaorsl opranmyeckue u HeopraHm4veckme. KHCIOTBI B CBET€ TEOPUM AIIEKTPOIUTHUECKOMN
mucconuanuu. KucnmoTel B cBeTe mIpOTONUTHYECKOW Teopuu. Kimaccuukamusi OpraHWYECKUX U
HEOpPraHMYeCKUX KUCIOT. OOIIre CBONCTBA KUCIOT: B3aMMOJCHCTBHE OPraHUYECKHUX U HEOPTaHMYECKUX
KHCIIOT C METaJUIAaMH, OCHOOBHBIMHU W aM(OTEPHBIMH OKCUJAMH M THIPOKCHIAMH, COJISIMH, 00pa30BaHUE
CIOXHBIX 3(pupoB. OcOOEHHOCTH CBONCTB KOHIICHTPUPOBAHHOM CEpHON U a30THOM KUCIOT.

OcHoBaHMsI OpraHu4vecKkue M HeopraHumuyeckue. OCHOBaHHS B CBET€ TEOPHH SJIEKTPOJIUTUYECKOU
muccouuanuu. OCHOBaHHMS B CBeTe NPOTONUTHYECKOM Teopuu. Krnaccudukanus oOpraHudeckux H
HEOPTraHWYECKUX OCHOBAHHMM. XMMHUYECKHE CBOWMCTBA IIEIOYEH M HEPACTBOPUMBIX OCHOBaHMM. CBOMCTBa
OEeCKUCIOPOAHBIX OCHOBAHMIA: aMMHUaKa U aMUHOB. B3anMHoOe BiIMsIHIE aTOMOB B MOJIEKYJIe aHUJTMHA.
AmdoTepHble OpraHnyecKHe W HeOpPraHu4veckue coelanHeHHsi. AMQOTEpHbIE OCHOBAaHUS B CBETE
MPOTONUTHYECKOH Teopud. AMQPOTEPHOCTh OKCHUIOB U THAPOKCHAOB TEPEXOJHBIX METAIJIOB:
B3aWMO/JICUCTBUE C KUCIOTaAaMU U IIETOYaMHU.

Coumn. Knaccuduxarus u xumuueckue cBoiictBa coneil. OCOOEHHOCTH CBOWCTB COJIEH OpPTaHUYECKUX U
HEOPraHUYECKUX KUCIIOT.

I'eneTuyeckasi CBA3b MEXKAY KJIACCAMU OPraHMYECKMX M HEOPraHM4YeCcKMx coeauHeHMu. Ilonstue o
T€HETHYECKOM CBSI3M M TEHETUYECKHX PANAX B HEOPraHUYECKOM M OpPraHMYecKOM XUMHH. | eHeThdeckue
psaabpl MeTaia (Ha mpuMepe KajibIUs U jKeJe3a), HemeTauia (cepbl M KpeMHUSs), IEPEXOAHOTO dJIeMEeHTa
(mHKa). ['eHeTHUeCKue psAIbl M TEHETUYECKAsl CBSI3b B OPraHMYEeCKOi XuMun. EMUHCTBO Mupa BEIIECTB.




JlabGopaTopHbie ONBITHI.
[Tomy4yeHue u CBOMCTBA YIIIEKHUCIIOTO Irasa.
CBoiicTBa COJITHOM, CEpHOM (pa30aBICHHON) U YKCYCHOM KHUCIIOT.
BsaunmopeiicTBue rupokcuaa HaTpus ¢ consimu (cyibdarom meau(ll) u xaopugom aMmMoHMs).
Pa3noxenue ruapokcuia Meau.
[Tomryuenue u amdoTepHbIE CBOWCTBA THIPOKCH/Ia ATFOMUHHUS.
[Tonydenue ’KeCTKOM BOAbI U U3YYCHHUE €€ CBOMCTB.
YcrpaHneHue BpeMEHHOM U MMOCTOSHHOM JKECTKOCTH.

IIpakTuyeckoe 3ansaTue Ne 19. [TonydyeHue XaopoBogopoaa U COISTHOM KUCIIOTHI, UX CBOMCTBA. 2
IIpakTuyeckoe 3ansaTue Ne 20. [Tonryyenne ammuaka, ero cBoicTBa.
Tema 2.12. | Conep:xanue yueOHOro MaTepuasa 12
Xumus S-DJIEMEHTBI.
3JIEMEHTOB Boaopoa. /IBolicTBeHHOE 10N0KeHUE Botopoaa B [lepuoanueckoit cucreme. M3oromnsl Bogopoaa. Tsokenas

BoZa. OKHUCIHUTENIbHBIE U BOCCTAHOBUTEIBHBIE CBOKWCTBA BOJOPOJAA, €ro MOJydYeHHEe U NpuMeHeHue. Poib
BOJIOPO/IA B )KMBOM U HEKUBOU NIPUPOJIE.
Bopa. Ponb Bozibl Kak cpe1oo0pa3yromiero BemecTBa KJIeTKU. DKOJIOTHYECKUE aCIeKThl BOJOMOIb30BAHHUS.
JuemenTbl |A-rpynnel. Illenounsie Mertamnel. OOmas XapakTepUCTUKA ILIEIOYHBIX METaNIOB Ha
OCHOBaHUU MonoxeHusa B Ilepuonnueckoin cucreme snementoB [I.M. MeHneneeBa U CTpOEHUS aTOMOB.
[Tonyuenue, ¢puznueckue U XMMUYECKHE CBOMCTBA IIEIOYHBIX METAJIOB. KaTHOHBI HIENOYHBIX METAJIOB
KaK Ba)XHEHIIas XuMUueckasi (popMa MX CyIIECTBOBAHUS, PETYISATHBHAS POJb KATHOHOB Kallus U HAaTpUA B
JKUBOH KileTKe. [IpupoHbIe COeTMHEHNS HATPHsI U KaJIMsl, UX 3HAYEHUE.
daeMenTbl |lA-rpynnbl. OO0mas XapakTepuCTHKa ILEIOYHO3EMENIbHBIX METANIOB M MarHus Ha
OCHOBaHMM MoJiokeHus B llepumoamueckoin cucreme snemeHtoB J[.M. MenneneeBa u CTpOEHHS aTOMOB.
Kanbuuii, ero nomnyuenue, Gpusnyeckue U XMMHUECKUE CBOMcTBA. BaxkHellne coeMHEHUs KaJbIMs, MX
3HaueHue U npumeHenue. Kanbiuii B mpupoe, ero 6uojaorudeckast pob.

p-DJIEMEHTBL.
AmromuHuii. XapakTEepUCTHMKAa QJIIOMUHHS Ha OCHOBaHMM TnoynoxkeHuss B Ilepuommueckoil cucreme
anemenToB J[.M.MenneneeBa u crtpoenuss aroma. Ilomydenue, ¢u3uMueckue M XUMHUYECKHE CBOICTBa
amoMuHus. BaxHelne COeIUHEHUS aTOMUHUSA, UX CBOMCTBA, 3HAYEHWE W TpuMeHeHue. IIpuponanbie
COCIMHEHUS AIFOMUHUSA.
VYraepoa u kpemumii. O01Iast XxapakTepuUCTHKAa HA OCHOBAHUU WX TOJIOXKeHus B [leproanyeckoit cucreme
JL.. MenneneeBa u crpoenus aroma. [IpocTeie BemecTBa, 00pa3oBaHHbIE TUMH diieMeHTaMu. OKCUIbI U




TUJPOKCHUIIBI YIIIEpoJa U KpeMHHs. BaxHelline coau yrojlbHOM M KpeMHHEBOM KuUCIOT. CHiMKaTHas
IPOMBIIIIIEHHOCTD.
I'anorennl. OOIas XapaKTepUCTUKA raJlOr€HOB Ha OCHOBAaHUU UX MoyiokeHus B [lepuonndeckoii cucreme
anemeHntoB J[.M.MeHneneeBa u CTpoeHUs aTOMOB. ['aloreHsl — MpoCThIE BEUIECTBA: CTPOEHUE MOJIEKYII,
XUMHUYECKHE CBOMCTBA, MOJy4YeHHE W MpUMeHeHHe. BaxHeillne coelMHEHUs TajJOreHOB, UX CBOMCTBA,
3Hau€HUE U NpuMeHeHue. ['anorensl B mpupoae. buosornueckas posib rajloreHoB.
Xanabkorenbl. O0mas xapakTepUCTUKa XaJbKOT€HOB Ha OCHOBAaHUM UX NojoxkeHus B llepmonmyeckoii
cucreMe oneMeHToB J[.M. MeHneneeBa M CTpPOEHHs aTOMOB. XaJIbKOTE€HBI — IIPOCTHIE BEIECTBA.
Amnotponusi. CTpoeHre MOJIeKyI allJIOTPOIHBIX MOAU(UKAUK U UX cBoicTBa. [lonydyeHne u npuMeHeHue
KHCJIOpOJia ¥ Cepbl. XaIbKOT€HbI B IPUPO/IE, UX OMOJOTHYECKast poJib.
JuiemeHThl VA-rpynnbl. O01as xapakTepucTHKa SJIE€MEHTOB 3TOM TPYIIbI HA OCHOBAHUU UX IMOJIOXKEHUS
B [lepuonnueckoit cucreme anementoB .M. MenneneeBa u crpoenusi aromoB. CTpoeHHEe MOJIEKYJIbI a30Ta
U aIOTpONHbIX Moaudukamuii docdopa, ux ¢u3MUecKHe W XHUMHUYECKHE CBOiicTBa. Bomopoanbie
coeauHeHus1 neMeHToB VA-rpymmel. Okcuasl azora u ¢ochopa, COOTBETCTBYIOMUE UM KHCIOTHL. Coiu
9TUX KUCIOT. CBOICTBAa KUCIOPOJHBIX COeTUHEHHH a30Ta U Pocdopa, ux 3HaUeHHUE U MPUMEHEHHE. A30T U
docdop B mpupoje, ux OUOIIOTHYECKAS POJTb.
JuiemeHThl |VA-rpynnbl. O0miast XxapakTepuCTHKa JIEMEHTOB 3TOM IPYIIbI HA OCHOBAHUU UX MOJIOKECHHUS
B [lepnoanueckoii cucreme snemeHToB .M. MenaeneeBa u CTpOEHUsI aTOMOB. YTJIEPOJ U €0 ajuIOTPOITHS.
CBoiicTBa ayUIOTPONHBIX MoAM(UKALUHI yriepoa, UX 3HaueHHe M npuMeHeHue. OKCUIbl U TUAPOKCH[IBI
yriaepoaa U KpeMHHUs, UX XUMUYeckue cBoicTBa. COJIM YroabHOW U KPEMHMEBBIX KUCIIOT, UX 3HaYCHHUE U
npumMeHenue. [Ipuponoodpa3zyromas pois yriaepoaa s 5KUBOM U KPEMHUS — JJI HeKUBOW MIPUPOIBI.
d-DJIeMEHTBL
OcobenHoctu crpoeHus atomMoB d-anementoB (IB-VIIB-rpynm). Meap, nuHK, XpoM, *Kene30, MapraHer
KaK IPOCThIE BELIECTBA, UX (PU3NUECKUE U XUMHUYECKHe cBoMcTBa. HaxoxkieHne 3TUX MeTalioB B IPUPOJIE,
uX nonydeHue u 3HadeHue. CoequHeHHs1 0-2JIEMEHTOB C Pa3IMYHBIMU CTETCHSIMH OKHCIICHHUS. XapakTep
OKCHUJIOB U TUJIPOKCHJIOB 3TUX 3JIEMEHTOB B 3aBUCUMOCTH OT CTETIEHU OKHCIIEHUSI MeTallia.

JlaGopaTopHbie ONbITHI.

N3yuyeHue CBOMCTB MPOCTBIX BELIECTB U COCIUHEHUM S-3JIEMEHTOB.
W3yueHune CBOMCTB MIPOCTHIX BEUIECTB U COCTMHEHHM P-IJIEMEHTOB.
M3y4eHue CBOWCTB MPOCTHIX BELUIECTB M COSNMHEHUH O-271€MEHTOB.




IpakTnyeckoe 3ansiTueNe21. [lonydeHne rTuAPOKCUIOB aTIOMUHUS U [IMHKA U UCCIICIOBAHUE UX CBOMCTB.
IIpakTuyeckoe 3ansaTue Ne22 [TonydeHne U UCCIIEJOBAaHHE CBOMCTB OKCHJIOB CEphI, yriaepoaa, pocdopa.

Tema 2.13.
XuMuA B JKU3HU
ooIecTBa.

Conep:xanue yueOHOro MaTepuaJia

XuMHusT ¥ NPOM3BOACTBO. XUMHUYECKas NPOMBIIUICHHOCTh W XHUMHUYECKHE TEeXHOJOruu. ChIpbe IS
XMMUYECKON MPOMBIIUIEHHOCTH. Boga B XMMHUYECKON MPOMBIIIICHHOCTH. DHEPrus Il XUMHUYECKOIO
Mpou3BOACTBA. HayuHble MPUHIUIBI XUMUYECKOTO MPOU3BOACTBA. 3allUTa OKPY>KAIOIIEeH Cpellbl 1 OXpaHa
Tpyla TMPU XUMUYECKOM Mpou3BOACTBE. OCHOBHBIE CTaJIUM XHUMHUYECKOro Mpou3BojicTBa. CpaBHEHHE
MPOU3BOACTBA aMMHUaKa U METaHOJIa.

XuMHs B CeJIbCKOM X03scTBe. XMMHU3alLUs CEIbCKOTO X035MCTBA U €€ HanpasiieHus. PacTteHus u nousa,
MMOYBEHHBIN MOTJIOMIAIONTUN KOMIUICKC. Y TOOPEeHHs U UX KiacCHpUKaysa. XUMHUYSCKUE CPEJICTBA 3alIUThI
pactenmii. OTpUIIATENBHBIC IOCICACTBUS MPUMEHEHHS MECTUIMIOB W 00phda ¢ HUMH. XHUMH3AIHS
’KHBOTHOBO/ICTBA.

XuMusi ¥ IKoJorus. XHUMHUYECKOE 3arps3HEHHE OKpyxkaromied cpeasl. OxpanHa ruapochepsl OT
XUMUYECKOro 3arpsisHeHus. OXxpaHa TOYBBI OT XHUMHYECKOTO 3arpsisHeHus. OxpaHa arMmocdepbl OT
XuMHdeckoro 3arpsisHeHus. Oxpana ¢uiopsl U (ayHBl OT XUMHUYECKOTO 3arps3HeHus. buoTexHomorus u
TE€HHAasi MHKEHEpUsl.

XuMHusl M TOBCeJHEBHasl KM3Hb 4esioBeka. JloMmamHsas anteka. Moromue W YUCTSIIIME CpEICTBA.
CpenctBa 60pp0OBI ¢ OBITOBEIMU HaceKOMbIMH. CpeacTBa TUYHOW THTUEHBl U KOCMETHKU. XUMHS U MHUIIA.
MapkupoBKa ynakoBKa MUIIEBBIX U TUTUEHUYECKUX MPOTYKTOB U YMEHHME WX YUTATh. DKOJIOTHS >KUIHUIIIA.
XUMMS 1 T€HETHKA YeI0BeKa.

IIpakTuyeckoe 3ansaTue Ne23 O3HaKOMIIEHHE C KOJUIEKITUEH YI0OpEeHU U MECTULIUIOB.
IIpakTuyeckoe 3anaTHe Ne 24 O3HakomiieHHE C 00pa3llaMy CPEJICTB OBITOBOW XMMHH U JIEKAPCTBEHHBIX
Mpenaparos.

JK3aMeH

Bcero:

220




3. YCJIOBUSA PEAJIMBALIIUU ITPOTI'PAMMBI ANCHUIIJIMHBI

3.1. MaTepuajbHO-TeXHUYECKOE 00ecreueHue

Peanuzanus yueOHOM TUCHUIUIMHBI TpeOyeT HaMMuus yueOHOro kabunera « X uMHs»;

O6opynoBanmne yueOHOro KabuHera:

- IOCAJI0YHbIE MECTa MO KOJIUYECTBY 00Yy4aroUUXCs;

- pabouee MecTo MpernoaaBaTes;

- BBITSDKHOM 1IKad;

- HA0Op XMMHUYECKOW TOCYIbI M MPUHAICKHOCTEH NJIs1 TaOOPATOPHBIX M MPAKTUYECKHUX

3aHSTHH;

- Ha0OPbI PEAKTUBOB OPTraHUYECKUX U HEOPTaHUYECKUX BEIICCTB;

- KOMIUIEKT Y4eOHO-HATJISIIHBIX TOCOOUM « XUMUSI;

Texnnuyeckue cpeacrBa o0y4eHus :

- KOMITBIOTEP C JIUIIEH3UOHHBIM IIPOrPAMMHBIM 00ECTICUCHHUEM;

- MyJTbTUMEANATIPOEKTOP

- 3KpaH

3.2. UndopMmaunoHHoe odecneyeHne 00yueHust

Ilepeyenb pexkoMeHayeMbIX Y4eOHbIX u3aaHuil, UHTepHeT-pecypcoB, J10MOJHUTEIb-

HOM JIUTEepaTyphbl

OCHOBHBIE HICTOYHUKH:

1. I''E.Pymutuc, @.I' . Penpaman. Xumuga. 10  kmacc:yueb.nuias  obiieobpaso-
BaT.OpraHU3alMil ¢ MPWI. Ha dJEKTOH.HOcUTelNe: 0a30BbId ypoBeHb- M.: IIpocBere-
Hue, 2014,

2. I'EPym3utnc, @.I.Denpaman. Xumusa. 11 kmacc:yueb.ama  o0meoOpaso-
BaT.OpraHU3alMil ¢ MPWI. Ha dJEKTOH.HOcUTelNe: 0a30BbId ypoBeHb- M.: IIpocBere-
Hue, 2014.

JloTOTHUTENbHBIE UCTOUYHUKHU:

HNuTepHeT-pecypcesl

www.pvg.mk.ru (omumnuazna «ITokopu BopoObeBEI TOPEI»).

www.hemi.wallst.ru (OOpa3zoBaTeabHbIN CAUT IS KOJIHHUKOB « XUMUS).

www. alhimikov. net (O6pa3oBaTenbHBIN CAUT AJIs MIKOJIBHUKOB).

www.chem.msu.su (QnekTpoHHast OMOIMOTEKA IO XUMUU).

www. enauki. ru (MHTEepHET-U3aHuE I yuanuTenell « ECTeCTBEHHBIE HAYKI ).

www. 1september.ru (MeTogudeckas razera «llepBoe ceHTSIOps»).

www. hvsh. ru (kypHan «Xumus B IIKOJIE»).

www. hij. ru (KypHan « XUMHSI U )KU3HBY).

Www. chemistry-chemists. com (3JIeKTpOHHBIN KypHAT « XUMUKHA U XUMHUS)

JILA.IlBetkoB. Oprannyeckas xumus. M.: ['ymanutapnoe uza. ueatp BJIAJLIOC, 2003.

H.E.Ky3pmenko, B.B.Epemun. Xumusa. M.: Ok3amen: Mzparensckuii nom "OHUKC 21

Bek", 2010.



O.M.Epoxun. Xumus. M.: Uzpatenbckuil
HeHTp «Akaaemus», 2007.
O.C.I'abpuensu. Xumus. M.: JIpoda,2008.
FO.M. Epoxun, B.1.®ponos. COopHUK 3a7a4 W YNpPaXKHEHUN MO XUMHUH (C JAUIAKTHYE-
ckuM Matepuaiom). M.: Beicias mikona, 2007.



4. KOHTPOJIb U OHEHKA PE3VYJIb-
TATOB OCBOEHUSI YYEBHOU JUCIHUIIJIAHBI
KonTtpons u oleHKa pe3yJbTaTOB  OCBOCHUS  Y4EOHOM  JIUCIUIUIMHBI
OCYILIECTBIISIETCSA MPENOIaBaTeIeM B MPOLECCE MPOBEACHUS MPAKTUUECKUX TECTUPOBAHMUS,
a TaKXKe BBINOJHECHHUS OOYyYalOIUMUCS HWHIWBUAYAIBHBIX 3aJlaHUI, MPOEKTOB,
HCCIIeJOBaHU.

XapakTepucTHKA OCHOBHBIX BU10B | ®OpMBbI U MeTOIbI KOHTPOJISA U
AeSITeJIbHOCTH 00y4aroIMuXCs OLIEHKH Pe3yJbTAaTOB
00y4eHust

Conep:xkanue
o0yueHust

Baskueiimue Ymenue pgaBate ompenenenue M | Tekymuit KOHTpOIb B hopme:
XHMHYECKHe OIIepUpPOBaAThH CJIELYIOIUMU CaMOCTOSITENIbHBIX paboT;
NOHSTHS XUMHUYECKUMHU NOHATUSMU: BELIECTBO, 71a00paTOPHBIX OIBITOB
XUMHUYECKUAN JJIEMEHT, IIPAKTUYECKUX 3aHATUM;
aTOM,MOJIEKYIIa, OTHOCHTEJIbHBIE TEMaTHYECKUX TECTOB;
aTOMHass M MOJIEKYJISIpHas. Macchl, XUMHMYECKHUX JTUKTAHTOB;
VOH,JUIOTPONU, M30TOIIbI,
XUMHUYECKas CBSI3b,
EKTPOOTPHULIATEIBHOCTb,
BaJICHTHOCTb, CTENEHb OKHCIIEHUS,
MOJIb, MOJISIpHAsI Macca,

MOJIIpHBIA ~ 00BEM  ra3000pa3HBIX
BELIECTB, BEIIECTBA MOJEKYJIAPHOTO U
HEMOJIEKYJIAPHOTO CTPOEHUSI,
pacTBOpBI, INEKTPOJIUT U
HEJIEKTPOJIUT,  JJIEKTPOJIMTUYECKAsS
aucconuanys, OKHCIIUTEIb u
BOCCTaHOBHUTEb, OKHCJIEHHE u
BOCCTAHOBJICHHE, TEIUIOBOM 3(deKT
peakuuu, CKOPOCTb  XUMHYECKOH
peakuuu,  Karajau3,  XUMHYECKoe
paBHOBECHE, YIVIEPOJHBIM  CKEJET,
(GyHKIIMOHAIbHAS TPYIIa, U30MEpHs,
TOMOJIOTHSI

ENENENENEN

OcHoBHBIE DopMynHpoOBaHHE 3aKOHOB | Tekymuii KOHTPOJIb B (popme:
3aKOHBI COXpaHEHUs MacChl  BEIIECTB U CaMOCTOSITENIbHBIX paboT;
XUMUH MIOCTOSIHCTBA ~ COCTaBa  BEILECTB. 71a00paTOPHBIX OMBITOB
VYcTaHOBKa NPUYMHHO-CIIEICTBEHHON MPAaKTUYECKUX 3aHATUH;
CBSA3M MEXAY COJEpKAHUEM 3TUX TEMaTHYECKUX TECTOB;
3aKOHOB M HANMCAHUEM XHMHUYECKHUX XUMHUYECKUX AUKTAHTOB;
dopmMyn u ypaBHEHHH. YcTaHOBKa
SBOIIOIIMOHHOHN CYIIHOCTH
MEHJIEJICEBCKOM U COBPEMEHHOU
(hopMyITHPOBOK MePUOTUIECKOTO
3akoHa [[. 1. MeHnneneena.
OObsicHeHne (U3UYECKOTO CMBICTA
CUMBOJIMKHA TIEPUOAMYECKON TaOIUIIBI
XAMHUYeCKuX  amementoB J[. .
MenaeneeBa (HOMEpPOB  DJIEMEHTA,
nepuoja, TPYIIbl) M YCTAaHOBKA
MPUYHUHHO-CJIEICTBEHHOM CBS3U
MEXIY  CTPOECHHUEM aTomMma H

ENENENENEN




3aKOHOMEPHOCTSIMHU WU3MEHEHUS
CBOMCTB 3JIEMEHTOB U 00pa3oBaHHBIX
VMU BEILIECTB B EPUOJAX

U Ipynmax.
XapakTepucTUKa 3JIEMEHTOB MaJIbIX U
00IbIINX MIEPUOJIOB o ux

[IOJI0KCHUIO B Ilepuonnueckon
cucteme JI. 1. Menzaeneepa

OcHoBHBIE
TEOPUH XUMHHU

VcranoBka  3aBHCHMOCTH  CBOMCTB
XUMHUYECKUX BEIIECTB OT CTPOCHUS
aTOMOB OOPA3yIOIINX MX XHUMHUYECKUX
9JIEMEHTOB. XapaKTepucTuKa
BaKHEHIINX  TUIOB  XMMHYECKHX
CBA3CM HM OTHOCHUTEIILHOCTH DTOH
THUITOJIOTHU.

OObsicHEHHE 3aBUCHMOCTH CBOICTB
BEILIECTB OT MX COCTaBa U CTPOCHUSA
KPUCTAIUTMYECKUX PEIIETOK.
DopmyMpOBKa OCHOBHBIX
MMOJIOKEHU I TEOPUH
AJICKTPOJUTUYECKON JTUCCOIUALUA H
XapaKTEePUCTHKA B CBETE 3TON TEOpUHU

CBOICTB OCHOBHBIX KJIaCCOB
HCOPTraHNYCCKUX COCIUHCHHI.
CDOpMy.TII/IpOBKa OCHOBHBIX

MIOJIOKEHUH  TEOpUU  XMMHYECKOTO
CTPOEHHUSI OPTaHMYECKUX COEAMHEHUH
U XapakTEepUCTHKAa B CBETE J3TOHU
TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
OPraHN4YeCKUX COCTMHEHUN

Texymuit KOHTPOJbL B hopme:
v/ caMOCTOATENBHBIX PaboT;
v 1abOpaTOPHBIX OIBITOB

v\ IpaKTUYECKHMX 3aHSTHIA;
v TEeMaTHYECKHMX TECTOB;

v\ XMMHYECKUX JUKTaHTOB;

Baxkneiimme
BellecTBa
U MaTepHaJbl

XapakTepucTHUKa COCTaBa, CTPOEHUS,
CBOWCTB, TOJYYCHHS W TNPHUMEHEHUS
BaxHeimux wmeramwioB (IA u II A
IpyII, alIOMHUHUA, JKele3a, a B
€CTECTBEHHO-HAYYHOM Mpoduie u
HEKOTOpBIX  d-dIEMEHTOB) U HX

COCIMHEHU. XapakTepucTruka
COCTaBa, CTPOCHMSI, CBOIICTB,
MOJIy4EHUs u MPUMEHEHUS

BaxkHeimux HemerauioB (VI A,
VIIA, VIA rpynm, a Takxe

azora u Qocdopa, yriepoga H
KpeMHUS, BOJIOPOIA) u 170'¢
COEMHEHHIA.

XapakTepucTuKa COCTaBa, CTPOCHHS,
CBOWMCTB, TIOJNy4EHHUS W TMPUMCHCHHS
BOXHEHIIUX KJIACCOB YTIIEBOJOPOIOB
(ayikaHOB, IUKJIOQJIKAHOB, AQJIKEHOB,
QIKMHOB, apeHOB) MU UX Haumbojee
3HAYUMBIX B HApPOJIHOXO3SICTBEHHOM
TJTaHE MIPEICTaBUTENCH.

AHajorngHas XapaKTePUCTUKA

Texymmii KOHTpOJb B hopme:
v/ caMOCTOATENBHBIX PaboT;
v’ 1aGOpaTOPHBIX OIBITOB

v\ IpPaKTUYECKMX 3aHSATHIA;
v TeMaTHYeCKHX TECTOB;

v XHMHYECKUX TUKTAHTOB;




BAKHEUIINX INPEICTABUTEIEH NPYTHUX
KJIACCOB OPraHMYECKUX COEIUHEHUH:
METaHOJla ®  OTaHOJA, CJIOXKHBIX
3(GUpOB, KUPOB, MBLI, aJbJIETHIOB
(opmanbiernioB U aneTanbAeruaa),
KETOHOB  (ameroHa), KapOOHOBBIX
KUCIOT (YKCYCHOM KHCIOTBI, JUIs
€CTECTBEHHO-HAYYHOT'O npoduis
MpeaCTaBUTe-

Jeil  Apyrux  KJaccoB  KHCIOT),
MOHOCaXapuI0B (TIIIOKO03B1),
JcaxapuioB (caxapo3sbl),
MOJINCAaXapHUIOB (kpaxmana u
LEJITIONIO3b]), aHMJINHA, AMUHOKHUCIIOT,
OeIKOoB, HCKYCCTBEHHBIX u
CHHTETHYECKUX BOJIOKOH, Kay4yKOB,
J1acTMAacC

XuMHu4YecKHii
A3BIK
M CUMBOJIMKA

Wcnonp3oBanne B y4yeOHOH U
npodeccuoHaIbHON JeSATEIIBHOCTH
XUMHUYECKUX TEPMUHOB ¥ CHUMBOJIMKHU.
HasBanue WH3y4eHHBIX BEILECTB IIO
TPUBUAIBHON MM MEXAYHapOIHOU
HOMEHKJIAType M OTpa)K€HUE COCTaBa
9TUX  COCIMHEHUH C  IIOMOUIBIO
xumuueckux ¢opmyi.  OrpaxxkeHue
XMMHMUYECKHUX IPOLIECCOB € MOMOILBIO
YPaBHEHUI XUMHYECKUX PEAKIUI

Texymmii KOHTpPOIB B hopme:
CaMOCTOSITEIILHBIX palboT;
71a00paTOPHBIX OIBITOB
MPAKTUYCCKHUX 3aHITHH;
TEMATUYCCKUX TECTOB,
XUMHUYECKHX JTUKTAHTOB;

ENENENENEN

XuMH4YecKHne
peakuumn

OOBsicHEHHE CYLIHOCTH XHMHYECKHUX
IIPOLIECCOB. Knaccudukanus
XUMHUYECKHUX pEaKUUil M0 pa3IudHbIM
MIPpU3HAKAM:  YUCIy M COCTaBy
IIPOLYKTOB U PEAreHTOB, TEIJIOBOMY
s dexry, HaIpPaBJICHUIO,
(haze,HATUYHUIO KaTaauzaTopa,
U3MEHEHHIO  CTENEHEH  OKHCIEHUs
AJIEMEHTOB, O00pa3yHOIIMX BEIIECTBA.
VYcTaHOBKa TPU3HAKOB OOIIEro U
pa3IMYHOTO B THIIOJOTHH pPEaKIUH
JUIsL HEOPTaHUYECKOW U OpraHu4eCcKon
XUMUH.

Knaccudukanus BELIECCTB u
IIPOLIECCOB c TOYKHU 3peHHs
OKHCJIEHUS-BOCCTAHOBJICHHUSI.
CocraBiieHne ypaBHEHMH peakIMil ¢
IIOMOIIBKD  METOAA  AJIEKTPOHHOIO
OanaHca.

OObscHEHHE 3aBUCUMOCTH CKOPOCTH
XUMHUUYECKON pEeaKIMU U T0JI0-

KEHHUS] XMMHUYECKOTO DPaBHOBECHUS OT
pa3nu4HbIX (PaKTOPOB

Texymuit KOHTpPOIIb B (hopMme:
CaMOCTOSITENIbHBIX PaloT;
71a00paTOPHBIX OIBITOB
MIPAKTHYECKUX 3aHATUH;
TEMaTU4YECKUX TECTOB;
XUMHUYECKHUX JUKTAHTOB;

AN NANANAN

XuMHYECKH
JIKCIIEPUMEHT

Brimmonaenue XHUMHUYECKOI'o
OKCIICPUMCHTA B IIOJIHOM
COOTBETCTBUH C IpaBUjIaMn

Texyiuit KOHTPOJIb B (hopMe:
v’ 1aGOpaTOPHBIX OIBITOB
v NIpaKTHYECKUX 3aHATHIA;




0C30IMacHOCTH. Hab0mronenue,
bukcalyss ¥ ONHUCAHHE PE3YIbTaTOB
MIPOBEICHHOTO PKCIICPUMEHTA

XHMHYeCKasn
uHpopmanus

[TpoBenenune CaMOCTOSITEIEHOTO
MOMCKAa XUMHUYECKOH MHpopManuun ¢
UCTIOJIb30BAHUEM Pa3IUYHBIX
UCTOYHHUKOB  (HAYYHO-TIOMYJISIPHBIX
U3IaHUMH, KOMITBIOTEPHBIX 0a3
JaHHBIX,  pecypcoB  VHTepHeTa).
Hcnons3oBanue KOMITBIOTEPHBIX
TEXHOJNIOTHH  anst  oOpaboTku |
nepeaayl XUMUYECKOH HH(pOpMaLuu
U ee MpPEICTABICHUS B Pa3IUYHBIX
dopmax

Texymuit KOHTPOJbL B hopme:
v/ caMOCTOATENBHBIX PaboT;
v TEeMaTHYECKHX TECTOB;

v\ XMMHYECKUX JUKTaHTOB;

Pacuersl o
XMMHYECKHM
popmynam

U YPABHEHUAM

YcraHoBKa ~ 3aBUCMMOCTH  MEXKAY
Ka4eCTBEHHOM M KOITUYECTBEHHOM
CTOpOHAMHU XHMHYECKHUX OOBEKTOB M
npoueccoB.  Pemenue  pacuyeTHbIX
3a/a4 M0 XUMHUYECKuM GopMyIaM U
YPaBHEHUSAM

Texymuit KOHTPOJbL B hopme:
CaMOCTOSITENILHBIX paboT;
TEMaTHYECKHUX TECTOB;
XUMUYECKUX JUKTAHTOB;
MPAKTUYECKUX 3aHATUI

AN N NN

IMpodunasuoe n
npogecCHOHATBLHO
3HAYMMOe
coJep:KaHue

OObsCHECHNE XHUMHYECKHX SIBJICHHUM,
MIPOUCXOJISIINX B MPUPOJIE, OBITY U Ha

IIPOU3BO/ICTBE. Onpenenenue
BO3MOKHOCTEN [IPOTCKAHUSA
XUMHYECKHUX IIPEBpaLICHUN B

pa3nuuHbIX ycnoBusix. CoOnrogeHue
IpPaBUI SKOJIOTMYECKH TIPaMOTHOIO
MOBEJICHUS B OKPYKAIOLIEH Cpele.
Onenka  BAMSHUS ~ XHMHUYECKOTO
3arpsiI3HEHUs] OKpY’Karollel cpeibl Ha
OpraHMU3M 4YeJIOBEKa U JPYTUE KUBBIE
opranuszMel. CoOmioneHue IpaBuiI
0e301macHOro o0palleHus ¢ TOPIOYUMHU
u TOKCUYHBIMU BELIECTBAMH,
J1a00paTOPHBIM 000PYTOBAHUEM.
IlogroroBka pacTBOPOB  3aJaHHOU
KOHLEHTpauu B ObITYy W Ha

IIPOU3BOJICTBE.
Kputnueckas oneHka OCTOBEPHOCTH
XUMHYECKOM uHbOopMaIuy,
MOCTYIAOLIEN u3 pa3HbIX

HUCTOYHHUKOB

Texymuit KOHTPOIIb B (hopMme:
v/ caMOCTOATENBHBIX PaboT;
v 1ab0paTOPHBIX OIBITOB

v\ IpaKTUYECKMX 3aHSITHIA;
v\ TeMaTHYECKHX TECTOB;

v\ XMMHYECKUX JUKTaHTOB;




