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1.MACIIOPT PABOYEN MMPOTPAMMBI YYEBHOM JIMCLHMILIAHBI
OV/]I.11 XUMUSI

1.1. Ob6aacTs npuMeHeHus padoyeil NPOrpaMMmbl

Pabouas nporpamma yueOHOM TUCHUILUIMHBI « XUMUS» MpelIHa3HaueHa sl U3yYCHHUS] XUMUU
B mpodeccHoHANbHBIX o0Opa3oBarenbHbIXx opranuzanusx CIIO, peanusyronmx o0pa3oBaTeIbHYIO
MPOrpaMMy CpeHEero oOIIero 0oO0pa3oBaHUs B Ipejesiax OCBOCHHS OCHOBHOW IMpodeccroHalbHOM
obpazoBarensHoi porpammer CITO (OITOIT CITO) Ha 6a3e ocHOBHOTO 00mIero odpa3zoBaHUs MpH
MOJITOTOBKE CIEIUAINCTOB CPEAHEro 3BEHa.

[Tporpamma paspabortana Ha ocHoBe TpeOoBanmii ®I'OC cpemHero obmero odOpa3oBaHUs,
MPEIbABISEMBIX K CTPYKType, COAEPKAaHHUIO U pe3ylibTaTaM OCBOCHUS Y4YEOHON JUCIUILIMHBI
«Xumus», ¢ yderom [IpumepHO!l OCHOBHOH 00pa30BaTENILHON MPOrPaMMBI CPEIHEro OOIIero
oOpa3zoBaHMs, OJIOOpPEHHON pemieHreM GeaepalbHOr0 Y4eOHO-METOAUYECKOTO OOBEIUHEHHS TI0
obmiemy oOpazoBanuio (MPoTOKo OT 28 utons 2016 1. Ne 2/16-3).

[Ipu peanmzanuu padouelt mporpammel o01eoOpazoBarenbHol yaeOHol qucruauasl OY 1,10
«XHUMHS» MOTYT OBITh HWCIOJB30BaHBI Pa3IUYHBIC 00PA30BATEIbHBIC TEXHOJOTHH, B TOM YHCIC
AJIEMEHTHI TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTUMN, SIEKTPOHHOTO O0YYEHHUSI.

1.2. MecTo y4eOHO# JUCHMIJIMHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKH CHELUATUCTOB
cpelHero 3BeHa: ydeOHas AMCUUIUIMHA «XHUMHS» HAXOAUTCS B COCTaBe 00meoOpa3oBaTeIbHBIX
Y4eOHBIX TUCHMIUIMH IO BBIOOPY, GOPMHPYEMBIX U3 00s3aTeNbHBIX npenaMeTHbIX obmacteit ®I'OC
cpeaHero oouiero oOpazoBaHuda, i cnenuanbHocTe CIIO  ecTecTBeHHOHAy4yHOro MPOGUIIs
podeccHoHaIbHOT0 00pa30BaHus.

1.3. Heap u 3amaum y4eOHOH AUMCHMILUIMHBI - TPeOOBAHHS K pe3yJbTaTaM OCBOEHUSI
y4eOHOH TMCUMILINHBI:
Coneprkanue mporpaMMbl «XHUMUsDH HAIIPABJICHO HA JOCTHKEHHUE CIEAYIONINX LETeH:

o (I)OpMI/IpOBaHI/IC y 06y11aroumxc;1 YMEHHA OLOCHUBATH 3HAYUMOCTH XHUMHYCCKOI'O
3HaAHHUA I KaXKJ0ro 4€JI0BCKa,
L4 (I)OpMI/IpOBaHI/Ie y 06y11a101111/1xc51 HEJIOCTHOI'O NPCACTABICHUA O MUPE U POJIM XUMHUU B

CO3JIaHMM COBPEMEHHOW €CTeCTBEHHO-HAYUYHOW KapTUHBI MHpA; YMEHHUS OOBACHATh OOBEKTHl U
IIPOLIECCHI OKPYXKAIOWIEH ACHCTBUTEIBHOCTH: NMPUPOJHOM, COLMAIBHOM, KYJIbTYPHON, TEXHUYECKON
Cpebl, — UCHOJb3Ys IS 3TOr0 XMMUUYECKNE 3HAHUS;

o pa3BuTHE Yy OOydYaromMxcs YMEHHHl pa3nuuaTh (akThl M OLIEHKH, CpaBHUBATh
OLICHOYHBIE BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSIMH OLIEHOK U CBSI3b KPUTEPUEB C OINpEAEICHHOM
cucTeMoi IIeHHOCTeH!, POopMyITUpoBaTh U 0OOCHOBBIBATh COOCTBEHHYIO MO3UIIUIO;

o npuoOpeTeHne O0yJaroUIMMUCS ONbITa Pa3HOOOPa3HOM NEeATENbHOCTH, MO3HAHUS U
CaMOIIO3HAHUs; KIIIOUEBBIX HABBIKOB, MMEIOIIUX YHUBEPCAJIIbHOE 3HAUYECHUE Ui Pa3jIMYHbIX BUJOB
JesITeIbHOCTH (HaBBIKOB PELICHUs MpoOJieM, NMPUHATUS PELIeHUH, MOUCKa, aHaiu3a U o0paboOTKH
nH(popMalui, KOMMYHUKAaTUBHBIX HAaBBIKOB, HaBBIKOB M3MEPEHUH, COTPYIHUYECTBa, 0€30MacHOTO
oOpallleHus C BeIeCTBaMU B IOBCEIHEBHON JKU3HM).

OcBoeHue coaepkaHusi y4eOHOW JUCIUIUIMHBI «XHUMHsI», OOCECTEUMBACT JOCTHIKCHHE
CTYJAEHTAMH CJIENYIOLINX Pe3yJIbTaTOB:

* INYHOCTHBIX:

- YyBCTBO TOPJOCTU M YBAXKEHMsI K UCTOPUU U JOCTHIKEHUSM OTEUECTBEHHOW XHMHUYECKOU
HAyK{; XUMHUYECKH TPaMOTHOE MOBEJCHHE B MNPO(ecCHOHANTBbHON AEATENIbHOCTH U B OBITY MpH
oOpallleHuU C XUMHUYECKIMH BEIlleCTBaMH, MaTepHalaMy U TPOIIECCAMU;

- TOTOBHOCTh K MPOJOJDKEHHIO O0pa3oBaHMs M TOBBIIIEHHUS KBaIH(HUKALUU B HU30paHHOMN
npoeCCUOHATLHON JIEATENIbHOCTH M OOBEKTUBHOE OCO3HAHME POJIM XUMHYECKHX KOMIETEHLUH B
3TOM;

- YMEHHME HCIOJb30BaTh JOCTH)KEHHS COBPEMEHHOM XMMHYECKONM HAYKH M XUMHUYECKHX
TEXHOJIOTUN JUIsl TOBBILIEHHS COOCTBEHHOTO WHTEJUIEKTYaJIbHOTO pa3BUTHS B  BBIOpaHHON
po¢eCCUOHATBHON JIEATETLHOCTH;



* MeTanpeIMeTHbIX:

- UCIOJIb30BAaHUE pA3JIMYHBIX BHUJOB IO3HABATEIBHOM [IEATEIbBHOCTH U OCHOBHBIX
MHTEJUIEKTYalbHBIX ONepaluuid (MIOCTAaHOBKH 3a7jaud, (POpMyIHMpOBaHUS TUIIOTE3, aHATIM3a U CUHTE3a,
CpaBHEHHsI, 00OOIICHUS, CUCTEMATH3AIMH, BBIABICHUS MPUYHMHHO-CICICTBEHHBIX CBS3€H, MOMCKA
aHaJIoroB, GOpMyJIMPOBAHUS BHIBOAOB) JJIsl PELICHUS TOCTABICHHOW 3a/1a4H, IPUMEHEHHE OCHOBHBIX
METOJIOB TMO3HAHUS (HAOMIOJEHUS, HAYYHOIO SKCIEPUMEHTA) AJS W3Y4YCHHs PA3JIUYHBIX CTOPOH
XUMHAYECKHX OOBEKTOB M IPOLIECCOB, C KOTOPHIMH BO3HHKAeT HEOOXOIMMOCTH CTaJIKUBAThCA B
npodeccuoHabHOU chepe;

- HCIIOJIb30BAHHUE PA3JIMYHBIX HMCTOYHHUKOB JUISI TONYYCHHS XUMHUYECKOW WHGOpMaIuu,
YMEHHUE OIICHUThH €€ OCTOBEPHOCTH JJIsl TIOCTHMIKECHHUS XOPOIINX PE3yabTaTOB B MPO(ECCHOHATBHOM
chepe;

* IpeIMeTHbIX:

- c(OpPMHUPOBAHHOCTH MPEICTABICHUI O MECTE XMMHH B COBPEMEHHOM HAy4yHOW KapTHHE
MHUpa; MOHUMaHHE PO XUMHUU B (OPMUPOBAHMM KpPyro3opa M (yHKIIMOHAIBHOW TI'PAaMOTHOCTH
YeJIOBEKa IS PELICHUS IPAKTUYECKUX 3a/1a4;

- BJAJCHUE OCHOBOIIOJATAIOIIMMU XUMUYECKUMH NOHATUSAMHU, TEOPHUSAMH, 3aKOHAMU H
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOIOTUEN U CUMBOJIUKOI;

- BJAJCHUE OCHOBHBIMM METOJIaMH HAy4YHOIO I[IO3HAHUS, HCIOJIB3YEMBIMH B XUMHH:
HaONIO/IEHUEM, ONMUCAaHHEeM, W3MEpPEHHEM, JKCIEPUMEHTOM; YMEHHE 00padaTbiBaTh, OOBSCHSTH
pe3yabTaThl MPOBEJACHHBIX OIBITOB M JEaTh BBIBOJbI, TOTOBHOCTh U CIOCOOHOCTH IMPUMEHSTH
METO/bI TIO3HAHMS IPU PEILICHUH MPAKTUYECKUX 33/1a4;

- chopMHpOBAaHHOCTH YMEHHUS JaBaTh KOJIMYECTBEHHBIC OLIEHKH U MPOU3BOJUTH PACUEThI 1O
XUMHYECKUM (OpMyiIaM U ypaBHEHUSIM;

- BIIQJICHHE MTPaBUJIaMU TEXHUKHU 0€30MaCHOCTH MPHU UCTIOIb30BAaHUU XUMUYECKUX BEIUIECTB;

- cOpMHPOBAHHOCTH COOCTBEHHOM MO3MIIMHU IO OTHOUICHHIO K XMMHYECKOW HH(pOpMAaIHH,
IIOJIy4a€MOU U3 Pa3HbIX HCTOYHUKOB.

1.4. PexomeHayeMoe KOJIHYECTBO 4YaCOB HA OCBOeHHe paldoueil mporpamMmbl y4eOHOI
AUCUMILIUHBI:

O6wem 06pazoBaTenbHOI NporpaMmbI-236 4acoB, B TOM YHCIIE:

- o0s13aTenbHas ayAUTOpHas yueOHas Harpyska odydatomierocs - 218 vacos.

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

2.1. O0beM y4eOHO# JMCHHUIIMHBI M BUABI Y4e0HOH padoThI

Bun yuebHoit paboThl O6beM yacoB

O6nem 00pa3zoBaTeILHON TPOrpaMMbl (BCETO) 236
O0s3arenbHas ayquTOpHas yueOHasi Harpy3kKa (Bcero), B T.4.: 218
TEOPETHUECKOE 00yUeHne 128
MPAKTUYECKUE 3aHIATUS 42
71a00paTOpHbIE 3aHATHUS 48
[Ipomexyrounas arrectanuss B ¢opme auddepeHIrpoBaHHOTO 3adeta B 1 18
ceMecTpe, Bo 2 cemecTpe B (hopMe dK3aMeHa




2.2. TemaTHYecKHUii JIAH U cOep:KaHNe YUeOHOH AU CHUIIIMHBI

Hanmenosanue Conepxanue yueOHOTO MaTepHaia, 1adopaTopHble U Ob6vem | YpoBeHb
pa3aeNoB U TeM MIPAKTHYECKHE padOTHI 00yJaIONUXCS 4acoB | OCBOGHHS
1 2 3 4
| cemecTp 100
Brenenue Hayunbie MeTOABI MO3HAHUS BEILIECTB U XUMUYECKUX SIBICHUH. | 1 1
Ponp skcniepuMeHTa U TEOPUHU B XMMUU. 3HAYCHUE XUMUU MIPU
ocoenun cremuansHocteit  CIIO  ecTecTBeHHO-HAYYHOTO
npoduis mpodeccuoHaTLHOTO 00pa30BaHUsL.
Paznen 1. Oprannyeckasi XuMust 99
Tema 1.1. TIpeamer [penmet opranuyeckoii xumun. [lonsrue 06 opranuveckom | 7 1-2

OPraHUYEeCKON XUMHU.

Teopus cTpoeHus
OpraHMYECKUX
COCTMHEHU

BEIIECTBE U OpraHMYecKod XuMuu. KpaTkuil ouepk HUCTOpUM
pa3BUTHUS OpraHUYEcKOM XMMHUHU. BuTtanusm u ero kpyuieHue.
OCOOEHHOCTH ~ CTPOGHHUsSI ~ OPTaHMYECKHMX  COCTUHEHUH.
Kpyrogopor yriaepozaa B npupoze.

Teopust CTPOEHUs OpPraHuYecKuX coeIMHEeHU
A.M.ByTtaepoBa. [Ipennocbuiku co3iaHusi TEOPUN CTPOCHUS.
OcHOBHBIE MOJOXKEHUS Teopun cTpoeHust A.M.bytiepona.
XHUMHUYECKOE CTPOEHUE M CBOMCTBA OPraHUYECKUX BELIECTB.
[onsitne 06 wmzomepun. CrocoObl OTOOPa)KEHUSI CTPOCHUS
MoJIeKyinbl  (opMmyisbl,  Monenu).  3HAUYCHHE  TEOPUHU
A.M.bytinepoBa nmnsi pa3BUTHA OPraHUYECKONH XHMHUU U
XUMHUYECKUX TporHo3oB. CTpoeHune arToMa yriepoja.
DnekTpoHHOe 00JMako W opOuTanib, S- u p-opOuTau.
DNeKTpOHHBIE U 3JIEKTPOHHO-Tpaduveckne (Gopmynbl aToma
yriepoga B OCHOBHOM M BO30YXAEHHOM COCTOSIHUSIX.
KoBanenTHass xumuueckas CBS3b W €€ KIACCH(UKAIMSA 10
croco0y mepeKpeIBaHus opOuTaneit (o- u w-cBs3u). lloHsATHE
ruOpuauzannu. PaznuuHble THnbel rHOpuanM3anuu U ¢dopma
aTOMHBIX OpOWTaNel, B3aMMHOE OTTAIKHBAHUE THOPHIHBIX
opbutanmeii M WX pacHoNOKEHHEe B MPOCTPAaHCTBE B
COOTBETCTBMU C MHUHHUMYMOM JHEPruH. ['eoMeTpusi MOJeKyn
BEIIECTB, OOpa30BaHHBIX aTOMaMM YIJIEPOAa B PA3IHYHBIX
COCTOSTHUSIX TUOPHTU3AIHH.

Kanaccnpuxaumus OpraHMYecKux coeIMHEeHMIA.
Knaccudukanus opraHMYecKHX BELIECTB B 3aBUCHMOCTH OT
CTpoeHMs yriepojaHoi 1enu. [loHsaTHe (YHKIMOHAIBHON
rpynmnsl.  Knaccupukanust opraHHYecKHX BEHIECTB MO THITY
(YHKLIMOHAIBHOW TPYIIIBI.

OCHOBBI  HOMEHKJIATYPbI ~ OPraHWYeCcKHX  BellecTB.
TpuBuanbHble Ha3BaHUs. PalMoHallbHasi HOMEHKIATypa Kak
npenmectseHHua HoMmeHknIaTypsl [UPAC. Homenknarypa
IUPAC: npunmunsl o0Opa3oBaHHs Ha3BaHUH, CTapIIMHCTBO
(YHKIMOHANBHBIX TPYII, WX O00O3HAUYCHHE B TpeuKcax H
cypdukcax Ha3BaHUN OPraHUYECKHUX BELIECTB.

THunbl XMMHYECKHX CBfi3eil B OPraHM4YecKHUX COeJHHEHUSIX
U crmocodbl WX pa3pbiBa. Kitaccudukaius KOBaJICHTHBIX
CBSA3€H TO DJIEKTPOOTPHIATENHHOCTH CBSI3aHHBIX aTOMOB,
cnoco0y TepeKphIBaHusl OpOHTajiel, KpaTHOCTH, MEXaHU3MY
oOpazoBannsa. CBsS3b NPUPOABI XUMHUYECKOW CBSI3U C THIIOM
KPUCTAJLIMYECKOH PEIIeTKH BEIecTBa M ero (U3UYECKUMHU
cBoiicTBaMu. Pa3pelB  XMMHYECKOW CBSI3M Kak IPOLECC,
oOpaTHbIi  ee  00pa3oBaHMIO. l'oMonuTnueckut  u
FeTEPONIUTUYECKUI pa3phIBbl CBS3EH, MX CONOCTABIECHHUE C
OOMEHHBIM W JOHOPHO-AaKIEITOPHBIM MEXaHM3MaMH HX
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o0pa3oBaHUsI. IonsTue CBOOOIHOTO paaukarna,
HYKJICO(hHITBHOHN 1 JIeKTPOQUIBLHON YaCTHIIBI
Kaaccnduxanus peaknmii B opraHu4eckoil XuMmnu.
[MonsTre o THUMax M MEXaHM3MaX PeaklUi B OPraHUYECKOU
xumun. CyOctpar m peareHT. Kiaccudukanus peaxiuii mo
W3MEHEHUI0 B CTPYKType cybOcTpara (IpHCOETUHEHHE,
OTIICTUICHUE, 3aMEICHUE, W30MEpU3allvsi) U THIIy pearcHra
(panukanbHbIe, HYKICO(MUIBHEIC, 3JICKTPOhWIbHEIC). Peakiun
npucoenuaenns (AN, AE), smumuauposanus (E), 3amermneHus
(SR, SN, SE), wusomepusanuu. Pa3HOBHIHOCTH peaKIui
KOKIOTO  THMA: THIPHUPOBAHMEC U  JIETHIPHUPOBAHUE,
TaJIOTEHUPOBAaHNE W JETANIOTeHWPOBaHWE, THApaTalusi |

JeTUIpaTaIvs, THJIPOTATIOTeHUPOBaHUE u
JETUPOTATIOTCHUPOBAHNUE, MOJIUMEPU3ALUS u
TTOJTMKOHICHCAITHS, MeperpymnIrpoBKa. OcobeHHOCTH

OKHCIINTENIEHO-BOCCTAHOBUTEIIBHBIX PEAKIIMA B OPraHUYECKON
XUMHH.

CoBpeMeHHBIE TNPEACTABIEHUS] 0 XMMHYECKOM CTPOEHUH
opraHu4eckux BemecTB. OCHOBHBIE HAIPaBICHUS Pa3BUTHL
Teopuu ctpoeHust A. M. bytieposa. M3oMepust opranndeckux
BellecTB U ee BuAbl. CTpyKTypHas H30MEpHs: MEXKIACCOBas,
YIIEPOAHOTO  CKENleTa, IOJIOKEHUs KpaTHOW CBSI3W H
¢byHkunoHaneHOW rpynmbl. llpocTpaHcTBeHHass H30OMEpHS:
reoMeTpuyeckas U onrtudeckas. [loHsATHE acUMMeETpHUYECKOro
LeHTpa. buonornueckoe 3HAYECHHE ONTHUYECKOW H30MEPHUU.
B3aumHOe BIMSAHHE aTOMOB B MOJEKyJaX OPraHHYECKUX
BEIIECTB. DJIEKTPOHHBIE 3((EKTH ATOMOB M aTOMHBIX TPYIII B
OpPTaHMYECKMX  MoOJIeKynaxX.  MHAYKOWMOHHBIA  3QQeKT,
MOJIOKUATENBHBIA W OTPHUIATEIbHBINA, €ro OCOOCHHOCTH.
Mezomepubiid  3pdekT  (3PPEeKT  cOmpsHKEeHUs),  €ro
0COOEHHOCTH.

JlaGopaTopHoe 3aHsiTHE 2
OOHapyxeHHe yriepoga H BOAOpPOJa B OPTaHUYECKHX
COCTMHCHHUSIX. OO0HapyxeHue TaJIOTCHOB (tipo6a
beitnpmreiina).
Tema 1.2. T'omoaornuyeckni paa AJIKAHOB. Ilonsatue 00 1-2
[IpenenbubIe yraneBomoponax.  OcoOOGHHOCTH  CTPOGHHSI  IMpenelbHBIX
YTIIEBOJOPOIBI VTIIEBOJAOPOIOB. AJIKAHBI KaK IPEICTABUTEIN TIPEIEIbHBIX

YIJIEBOJOPOAOB. DJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIBI METaHA U IPYTUX aNKaHOB. ['OMonorudeckuil psia u
n3omepus napadpuHoB. HopmanbHoe u  pa3BeTBICHHOE
CTpoeHue yriepoaHol uenu. HoMmeHkiaTypa aJkaHOB U
ANKWJIBHBIX 3aMectuTenel. Pu3nyeckue CBOWCTBA AIKAHOB.
AJKaHBI B IPUPOJIE.

XuMuuyeckne cBoiicTBa ajgkaHoB. Peaximm SR-twma:
raJOreHUPOBaHUE  HUTPOBAHUE. MexaHuzM  peakiuu
XJIOPUPOBAaHUS alIKaHOB. Peakunu neruapupoBaHusi, TOPEHUS,
KaTAIATUYECKOTO OKHCIICHUS aJIKaHOB. KpEKWHT aJKaHOB,
pa3InIHbIC BH/IBI KpEKWHTa, MIpUMEHEHNE B
NpoMbIIUIEHHOCTH.  [luponu3 W KOHBepcHUs — METaHa,
M30MEpHU3AIHsI ATKAHOB.

IlpumeHenue M cmoco0bl MogydyeHusi aakaHoB. OOnactu
MPUMEHEHUST alKaHOB. [IpOMBITIIIEHHBIE CITOCOOBI MOTyYeHUS
QJKAaHOB: TONYYEHUE U3 IPUPOAHBIX HCTOYHUKOB, KPEKUHT

napauHOB, MoJTy4eHHe CHHTETHYECKOTO OeHsuHa,
rasudukanus yris, THIpUpoBaHHE ankaHoB. JlabopaTopHble
coco0bl MOJTYYEHUsI QJIKAHOB: CHHTE3 Bropna,
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JeKapOOKCHIIMPOBaHUE, THAPOIN3 KapOuaa aTFOMIHHS.
Muknoankanbl. [oMolorMueckuid psiag W HOMEHKIATypa
LUKJIOATIKaHOB, UX o01as Gopmyna. [loHsTre 0 HanpsHKeHUU
LHKJIA. Mzomepus [UKJIOATKAHOB: MeXKJIaccoBas,
YITIEPOAHOTO  CKelleTa, TreoMmerpudueckas. llomydeHne w
(hm3uIecKue CBOMCTBA MHUKIIOATKAHOB. XUMHUYECKAE CBOHCTBA
nukioankaHoB. Crenuduka CBOWCTB IUKIOATKAHOB C MaJbIM
pasMepoM IuKia. Peakiuu mMpuUCOEAVHEHUS M PaTUuKalIbHOTO
3aMeTIeHMs.

IIpakTuyeckas padora. 1-2
Homenxumatypa u n3mMepus mpeaebHbIX YTIIEBOIOPOIOB
Tema 1.3. OtunenoBsie | ['omosiorudeckuii  psia aJIKEHOB. ONEKTPOHHOE U 1-2

U JUEHOBLIE
YTIIEBOIOPOIBI

MIPOCTPAHCTBEHHOE CTPOECHUE MOJEKYJbl ATHIEHA U AJIKEHOB.
I'omomorngeckuit psa u obmast Gpopmyna ankeHoB. Mzomepus
STHJICHOBBIX YTJIEBOAOPOJOB: MEXKKIACCOBAsl, YIIIEPOTHOIO
CKeJeTa, TIOJIOKEHUSI KPAaTHOM CBsI3M, TIeOMETpUUYEcKas.
OcoOeHHOCTH HOMEHKJIATYphl 3THUJICHOBBIX YIJIEBOAOPOIOB,
Ha3BaHUsl BaXKHEHMUX paaukaioB. Dusnyeckue CBOICTBa
AJIKEHOB.

XUMHYeCKHe  CBOMCTBA  AJIKEHOB.  DJIEKTPOPHILHBIHN
XapakTep peaklui, CKIOHHOCTh K PEAKIMSIM MPUCOCANHEHNS,
OKHCIIeHUS, nojJuMmepu3aunu. [IpaBuino MapkoBHMKOBA U €ro
JIIEKTPOHHOE O0OCHOBaHHWE. Peakuuu TajJoreHupoBaHUs,
THPOTaIOreHUPOBaHUS, TUApaTalnH, THAPUPOBAHMS.
Mexanuzm AE-peakuuil. [TonsiTue 0 peakumsx
nonuMmepuzanuy. ['opeHue ankeHoB. Peakuuy okuciaeHus B
MSTKHX M )KECTKUX ycIoBUAX. Peakuusa Barnepa u ee 3HaueHue
111 0OHAPYKEHUS HENPEAEIbHBIX yIIIEBOIOPOJIOB, NOTYICHHS
[JIMKOJIEH.

IIpumenenne W  cmoco0bl  MOJMYYeHUS]  AJTKEHOB.
Hcnonb30BaHue BEICOKON PEakMOHHON CIOCOOHOCTH QJIKEHOB
B XMMHYECKOW MNPOMBINIIEHHOCTH. [IpuMeHeHne sSTuiieHa U
npornuieHa. [IpoMbInuIeHHbIe COCOOBI MOMYYEHHS AIKEHOB.
Peakumn  nmermapupoBaHMs M KpPEKMHra  QJIKEHOB.
JlaGopatopHsbie criocoObl MOTYUYEHUS aJIKEHOB.

Aaxanauennl. [loHsatue U kiaccudukanms JTUSHOBBIX
YIJIEBOJOPOIOB 1O B3aUMHOMY DAaCIIOJIOKEHUIO KPaTHBIX
cBi3eil B Mosekyne. (OcoOEHHOCTH  3JIEKTPOHHOTO |
MIPOCTPAHCTBEHHOTO  CTPOGHMS  CONPSIKEHHBIX  TUEHOB.
ITonssTue o0  m-35eKTpoHHOM  cucreMe. Homenkinartypa
JUEHOBBIX  YriaeBomoponoB. OcoOEHHOCTH  XUMHUYECKHX
CBOMCTB  CONpPSDKEHHBIX  JIUEHOB KaK  CJHEICTBHE  HX
JJIEKTPOHHOTO  CTpoeHus. Peakmmm 1,4-mpuricoequHEHUS.
[onumepuzauust aneHoB. CnocoObl MOTYYEHUS] AUEHOBBIX
yrneBonoponos: paborer C.B. JleGemeBa, neruapupoBaHue
AJIKaHOB.

OcHOBHbIEe TNOHATHSI XMMHHM  BBICOKOMOJIEKYJISPHBIX
coeMHeHN (HAa mpuMepe NPOAYKTOB MOJUMepPH3ALHHA
AJIKEHOB, aJKaJAWEHOB W WX TaJOreHNMPOU3BOAHBIX).
Monomep, monuMep, peakius MOJUMEpPU3allid, CTEleHb
MOJIMMEPU3ALINY, CTPYKTYpHOE 3BEHO. THMBI MOJIUMEPHBIX
Leneil: JWHEHble, pa3BeTBIEHHbIE, cIMThIe. [loHsATHE O
CTePEOPEryISIPHBIX MOJINMEPaXx. [Tomumepsr
TEPMOIUIACTUYHBIE W TepMOpeakTuBHBIE. llpencraBmenue o
miacTMaccax M snactoMepax. [lonmaTuieH BBICOKOTO H
HU3KOTO JIaBJICHHSA, €ro CBOWCTBA H  TNPUMEHEHHE.




Karamuzatopsr Hurnepa — Hatra. Ilomumpomnunen, ero
NpUMEHEHNWE M CBOMCTBA. [ ajmoreHcojepkaiiue MOJTUMEPHI:
TeIoH, MONMBHHWIXJIOpHA. Kaydyku HaTypalbHBIA U
CHUHTETHUYECKHE. Comnonumepsl (OyTagneH-CTUPOIBHBIN
Kay4yk). Byakanuzamus kaydyka, pesuHa u 200HHT. .

JlaGopaTopHasi padora.
[Tomyuenue 3TUIICHA ¥ U3YYCHHUE €TI0 CBOWCTB.

IIpakTHyeckast padoTa.
Howmenknatypa u n3oMepus yrieBOAOPOJOB psiia ITHIICHA

Tema 1.4.
AneTuiaeHoBEIE
YTIE€BOAOPOIBI

I'omosioruyeckuid  psix  AJKHHOB.  DJJICKTPOHHOE |
MPOCTPAHCTBEHHOE CTPOCHUE ALCTHIEHA U IPYTUX AIKUHOB.
l'omonornyeckuit psim u  obmass ¢GopMmyna  alKHHOB.
HomMmeHknaTypa aneTWIEHOBBIX YIVIEBOAOPOAOB. IM3omepus
MEKKJIACCOBAs, YIVIEPOJHOTO CKENETa, MOJOKEHHSI KpaTHOMN
CBSI3U.

XuMu4yeckue CBOWCTBA M  NpPUMEHEHUE  AJKHHOB.
OcoO0eHHOCTH peaKIuii TPUCOSTUHEHHS TI0 TPOWHOM yTriiepo-
yraepoguoit  cBs3u.  Peakmus  KywepoBa.  IIpaBuio
MapkoBHHKOBA IPUMEHUTENBHO K alleTuiaeHaM. [[oJBUXHOCTh
aToMa BoJIopona (KUCIOTHBIE CBOMCTBa ailkuHOB). OKuCIIeHnE
ankuHOB. Peakuus 3enuHckoro. IIpumeHeHue aneTHIEHOBBIX
yriaeBogopo1oB. [lonuBuHMIaLETAT.

Honyyenne ankuHoB. IlonmydyeHue aneTwieHa HTUPOIU3OM
MeTaHa ¥ KapOWTHBIM METOOM.

JlaGopaTopHoe padora.
[Tony4yeHue alnieTHIIEHA U U3YYEHHUE €0 CBOKCTB.

IIpakTuyeckas padora.
HomeHnknarypa u u3oMepusi yriaeBoAOpOIOB psijia aleTHIICHA

Tema 1.5.
Apomartuieckue
YIIEBOAOPOIBI

I'omoJsiornyeckuii psa apeHoB. BeH305I Kak NpeaCTaBUTENb
apeHOB. PasBuTHe mnpeacTaBieHW O CTPOCHHMM OeH307a.
CoBpeMeHHBIE  NPEACTaBICHUS 00  3JIEKTPOHHOM  H
MPOCTPAHCTBEHHOM  CTpoeHMu  Oenszoma.  OOpasoBaHue
apoMaTHUYeCKOW  m-cucTeMbl. ['omMojoru  O€H30ma, HX
HOMEHKIaTypa, obmas ¢opmyna. Homenkmatypa s
IM3aMELICHHBIX TPOU3BOAHBIX OEH3051a: OpPTO-, MeTa-, mapa-
pacrnosiokeHue 3amectureneid. PU3n4ecKue CBONCTBA apEHOB.
Xumuuyeckue cBoiictBa apeHoB. Ilpumepsl peaknuit
3NIEKTPOPHIBEHOTO 3aMELICHMUS: raJIor€HUpOBaHUS,
ankuiaupoBanust  (katanmuzatopel  @pumens — Kpadrca),
HUTPOBaHUs, Cylb(UPOBaHUS. Peakiuyu THAPUPOBAHUS W
MPUCOETUHEHUS XJIopa K O0eH301y. OCOOEHHOCTH XUMHUYECKHX
CBOHCTB roMoJioroB OeH3ona. B3anMHoe BinsHHE aTOMOB Ha
MpUMepe TOMOJIOTOB apeHoB. OpHeHTalus B peakIusIx
anekTpodunsHoro 3amenienus. OpuentanTsl | u 1l poxa.
IIpumeHenue U Moay4eHne apeHoB. [IpupogHbIe HCTOUHUKH
apoMaTHYECKUX YIJIEBOPOAOB. ApOMaTH3allus ajlKaHOB M
[MKJIOATIKAHOB. AJIKIJIMpOBaHUE OeH30IIa.

IIpakTHyeckast padoTa
N3omepusa m HOMeHKIaTypa yrieBoAopooB. ['eHeTmueckas
CBSI3b MEXJy KJIACCAMU YIJIEBOAOPOJIOB.

Tema 1.6. IIpuponubie
HMCTOYHUKHU
YTIIEBOAOPOIOB
Hedts

Hedtr Haxoxnenune B mpupoje, coctaB U (U3HUECKUE
cBolicTBa HeTH. TOMIMBHO- D3HEPreTHYECKOE 3HAUYCHHUE
HedTH. [IpombinienHas mepepaborka HedTH. PexTrdukanys
HepTH, OCHOBHBIE  (pPaKIUU €€  pas3feieHHs,  HUX
HCIIOJIb30BaHUE.

Bropuunas mnepepaborka HedrenpoaykToB. Pexrudukarnys
MazyTa IpH  YMEHBIIEHHOM JTABJICHUH. Kpexunr
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He(TenpoaykToB. Pa3muuHbIE BUIBI KpEKHHTra, pabOTHI
B.I'lllyxoBa. M3omepm3arisi  ajgkaHOB. AJKHIIMPOBAHHEC
HETpEeAeIbHBIX YTIEBOJAOPOIOB. Pudopmunr
He(renpoaykToB. KauecTBO  aBTOMOOWJIBHOTO — TOIUIMBA.
OxTaHOBOE YHCIIO.

Ipuponublii u nomyTHblii HedTaAHOIi ra3pl. CpaBHeHHE
COCTaBa MPUPOJHOTO U MOMYTHOTO Ta30B, MX MPAKTHUECKOE
HCIIOJIb30BaHUE.

Kamennblii yroab. OCHOBHBIE HaIlpaBIICHUS MCIIONb30BaHUS
kameHHoro yris. KokcoBaHue KaMEHHOTO YTiisl, BayKHEHIITHE
MPOAYKTHI 3TOTO TIpollecca: KOKC, KAMEHHOYTOJbHas CMOIa,
HagcMmonbHas  Boja.  CoeaWHEHWs,  BHIIEISIEMble W3
KaMEHHOYTOJIbHOH cMombl. [IpomykTel, momydaemble U3
HAJCMOJIBHON BOJBI. DKOJOTUYECKHE AaCIICKThI JIOOBIYH,
repepaboTKH M UCIIOIB30BAHMSI TOPIOYNX UCKOTTAEMBIX.

Tema 1.7.
I'mppokcunbHble
COEIMHECHMS

Ctpoenue um kJjgaccupukanusa cmupToB. Kinaccmbukamms
COUPTOB TIO THUIY YIJIEBOJAOPOAHOIO paauKaia, YHCIY
THUAPOKCUIIBHBIX TPYII U THITy aToMa yIriiepoja, CBI3aHHOTO C
TUAPOKCUIIBHOM Ipynnoi. DIEeKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEGHHE THUAPOKCUIBHOW Trpynmbl. BnusHue crpoeHus
CIHPTOB Ha MX (Qu3uyeckue cBoiicTBa. MeXMOJEKyIsIpHas
BOZOpPOJOHAsT CBsA3b. | OMOJIOTMUECKMH PSIO  NPENeNbHBIX
OJHOATOMHBIX ~ CIUPTOB. M3oMmepuss W  HOMEHKIATypa
AJIKaHOJIOB, MX 00I11as (hopMmyJia.

XuMHYeCKHe  CBOCTBA  aJIKaHOJIOB.  PeakimoHHas
CIOCOOHOCTD MPEAETbHBIX OJHOATOMHBIX cIUPTOB. CpaBHEHHE
KHCIIOTHO-OCHOBHBIX CBOICTB OpraHMYECKUX u
HEOPraHUYEeCKUX COeNUHeHUuH, coaepxammx OH-rpymmy:
KHCIIOT, OCHOBaHWH, aM{QOTEepHBIX COEAMHEHU (BOIBI,
cnupToB). Peakium, moaTBepAarolIne KUCIOTHBIE CBOMCTBa
crnupToB. Peaknum 3aMeleHuss TUAPOKCWIBHOM TPYIIIBL.
MexMoneKkynapHas ~ Aeruipartauus  CIUPTOB,  YCIIOBHS
obOpazoBanuss  mpocThiX  3¢upoB.  CrnoxHble  3¢QUPEH
HEOPTraHWYECKUX M  OpPraHWYeCKHUX  KHUCIOT, peakluu
STepUPUKAIINH. Oxucnenuve u OKHUCIIUTENIbHOE
JEeTUAPUPOBAHUE CIIUPTOB.

Crnoco0b1 motydyeHust CUPTOB. ['MIpONN3 rajoreHajIKaHoB.
lunparanus AJIKeHOB, YCIIOBUS ee MIPOBEICHMS.
BoccranoBnenne kapOOHUIIBHBIX COEINHEHNH.

OtaenbHble MpeICcTABUTENN AJKAHOJOB. MeTaHod, €ro
MIPOMBIIIIIIEHHOE MoJTy4eHne u MpUMEHEHUE B
MIPOMBIIIUIEHHOCTH.  bronorndeckoe felcTBue MeTaHOIA.
Crnenuduyeckne crnocoObl IOJyYeHHS 3THUIOBOIO CIHUPTA.
@DU3HONOrM4YECcKOe JEUCTBUE ATAHOJIA.

MHoroatomHble cnupThbl. M3omepus ©u HOMEHKJIATypa
MpencTaBUTeNel  ABYX- M TPEXaTOMHBIX  CIIHPTOB.
Oco0eHHOCTH XMMHUYECKHX CBOMCTB MHOTOaTOMHBIX CIIMPTOB,
WX KadecTBeHHoe oOHapykeHue. OTIeNbHbIC MPECTABUTEIH:
STWJICHIJINKONb,  TJHMLEPUH, CIOCOOBI HMX  IMOJY4eHHs,
MIPaKTHYECKOE MPUMEHEHHE.

DeHoJ1. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTpOCHHUE (peHoma.
Bzaumuoe BIIMSTHHIE apoOMaTHYECKOTO KOJIBIIa u
THIPOKCUIIBHON TpymIbl. XUMHUYECKHE CBOHCTBA (peHONIa KaK
(YHKINST €rOXMMHAYECKOro cTpoeHus. bpomupoBanue (eHoma
(xauecTBeHHas! peakiys), HUTpOBaHUE (MUKPUHOBAs KHCIIOTA,
ee cBoiictBa M mnpuMeHeHue). OOpa3oBaHHE OKpaIIEHHBIX
koMIuIekcoB ¢ nonom Fe*'. Ipumenenue ¢enona. [lomyyenune
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(l)eHOJ'Ia B MIPOMBINIJICHHOCTHU.

JlabopaTopHas pabora. 2 2
CBoiicTBa CIIHPTOB.
IMpakTHyeckasn padora. 2 2
M3omepus 1 HOMEKIaTypa aJIkaHOJIOB

Tema 1.8. Anmpmerunsl | 'omosorndeckue psiibl aabAeruaoB U KeTOHOB. [loHsaTue o | 4 1

1 KETOHBI KapOOHWIBHBIX  COEAMHEHUSX. OJEKTPOHHOE  CTPOCHHE
KapOOHWIBHON  rpynmnbl.  M3oMepus W HOMEHKIATypa
QJBJICTUJIOB U KETOHOB. DU3NYeCKne CBONCTBA KapOOHMIBLHBIX
COETMHECHUM.
XuMHYeCKHe  CBOMCTBA  aJbAerMI0OB M  KETOHOB.
PeaknmonHast CrOCOOHOCTh  KapOOHWIJIBHBIX — COCTUHCHUM.
Peakumu oxucneHUs agpAETHIOB, KaUeCTBEHHBIE PEAKIMN Ha
aNpJIETHIHYIO  TPYIITy. Peaknmmn  monmkoHAEHCAIWH:
oOpa3zoBanue GheHoI0()OpMaTbACTHIHBIX CMOJ.
IIpumMeHeHMe U NMOJTyYeHHE KAPOOHWILHBIX COeIMHEHUIA.
[Ipumenenne  anpmernoB W  KETOHOB B  OBITY ©
MMPOMBIIIIJICHHOCTH. AHBILCFI/II[BI N KCETOHBI B IIpupoaec
(aupnubie Macna, depomonbl). IlonyuyeHue KapOOHHIBLHBIX
COEIMHCHUM OKHUCICHHEM CIUPTOB, THUIApATAllMEd aJKWUHOB,
OKHUCIIEHWEM yTIeBOJOpoaoB. OTHelbHBIE MPENCTaBUTEIH
QNBJICTHJIOB M KETOHOB, CHEUU(UICCKHE CIOCOOBI HMX
MOJYYEHUs] U CBOMCTBA.
JlaGoparopHas padora. 2 2
XUMHUYECKHUE CBOMCTBA aJIbLIETHIOB
IIpakTHyeckast padora. 2 2
W3omepns 1 HOMEHKIIATypa alnberHJ0B U KETOHOB.
Tema 1.9. I'omoJiornyecknii  psix  npeAeabHbIX  OJHOOCHOBHBIX | 10 1-2

Kap0OoHOBBIE KUCIIOTHI
" UX NPOMU3BOJHBIC

KapO0OHOBBIX KHCJIOT. [ToHATHE 0O KAPOOHOBBIX KUCIOTAX M UX
KiaccuuKanysi. JNeKTPOHHOE W MTPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCHIILHOW Tpynmbl. ['oMonmorudeckuii psij MpeesbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT, MX HOMEHKJIATypa H
H30Mepusl. MeXMoNneKysipHbIe BOJIOPOTHBIC CBsSI3U
KapOOKCHIIbHBIX TPYIII, MX BIUSHUE HAa (U3NYECKHE CBOWCTBA
KapOOHOBBIX KHCIIOT.

XumMHnyeckue CBOIiCTBA KapOOHOBBLIX KHCJIOT. Peaxiuu,
WUTIOCTPUPYIONINE KUCIIOTHBIE CBOMCTBA M MX CPaBHEHHUE CO
CBOWCTBaMM  HeOopraHWdecknx  kuciaoT.  OOpazoBaHHe
(YHKIIMOHAIBHBIX ~ MPOM3BOJHBIX  KapOOHOBBIX  KHCJIOT.
Peakuuu sTepudmkanyu. AHTUAPUIBI KapOOHOBBIX KHCJIOT, UX
MOJIyYEHHE U IPUMEHEHUE.

Crnoco0b1 moJiy4eHHs1 KapOOHOBBIX KHCJI0T. OTaenbHbIE
npecTaBUTEIN M X 3HaYeHne.O01Ire crocoObl MoyYeH s
OKHCJICHUE  QJIKAaHOB, AQJIKEHOB, IEPBHYHBIX  CIIUPTOB,
anpaeru10B. BaxxHelme npeacTaBuTe I KapOOHOBBIX KHUCIIOT,
uX  OWoyoruueckass poyib,  crenuduyeckue  CrocoObl
IIOJTy4EHUs], CBOMCTBA U IPUMEHEHUE MYpPaBbUHOMN, YKCYCHOH,
MaJbMUTUHOBOM U CTEAPUHOBOM; aKpUIIOBOM U METAKPHUIIOBOIA;
OJICMHOBOH, JIMHOJICBOM M  JMHOJICHOBOH; II[aBEJICBOM,
OEeH301HOW KHCIIOT.

Cnoxuble 3¢upbl. CTpoeHHME W HOMEHKIATypa CIOKHBIX
3¢UpoOB, MEXKKIAaccoBas  HW30MepuUs C  KapOOHOBBIMHU
kucioraMud. CrocoObl  MOJy4YeHMs]  CIIOKHBIX  3(HUPOB.
O06paTuMOCTh peakiuu dTepuuKanuy 1 (HaKTOPHI, BIUSIOIINE
Ha cMmemieHue  paBHOBecus.  (OOpa3oBaHHME — CIIOKHBIX
o3 GUpPoB. [Monmatunenrepedranar. JlaBcan  Kak
MIPEACTABUTENb  CHHTCTHYCCKUX  BOJIOKOH. XWMHYECKHE
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CBOWCTBA U MPUMEHEHHE CIIOKHBIX 3QHUPOB.

Kupwl. XXups! kak ciioxHable 3¢uphl runepuHa. KapOoHOBEIE
KHCJIOTBI, BXOZSIIME B COCTaB > KUPOB. 3aBHCHUMOCTD
KOHCHCTEHILIMH JKUPOB OT UX COCTaBa. XMMHUYECKHE CBOWCTBA
KUPOB: TUAPOIIN3, OMBUIEHHE, THAPUPOBaHKE. brojormaeckas
POIIb )KUPOB, UX UCTIOIH30BAHKE B OBITY M IPOMBITINIEHHOCTH.
Coau kap0oHOBBIX KHCAO0T. Mbua. CrocoObl TOTydeHHS
CoJIel: B3aUMOJACUCTBHE KapOOHOBBIX KHCIOT C METajulaMH,
OCHOBHBIMU OKCHJIAMH, OCHOBAaHHUSIMH, COJISIMH; IIEIOYHON
THIPOJIN3 CIOXKHBIX 3(PHUpPOB. XUMHUECKHE CBOMCTBA COJeEH
KapOOHOBBIX KHCJIOT: THIPOJIU3, PEakMH HOHHOTO OOMEHa.
Msiia, CyIIHOCTh Moromero aeiicteus. OTHOMIEHHE MbIIa K
kecTkoi Boge. CuHTeTHUecKue Moromue cpemcrBa — CMC
(meTepreHThl), X MPEUMYIIECTBA M HETOCTATKH.

JlabopaTopHnas padora.
XWMHYCCKHE CBOWCTBA KapOOHOBBIX KHCIIOT.
CBolicTBa MBLIA.

IIpakTHyeckas: padora.
Homenknarypa u wu3oMmMepus KapOOHOBBIX KHCIOT W HX
MPOU3BO/THBIX.

Tema 1.10. YrieBoasl

IonsaTue 06 yraesomax. Knaccudukanus yriesogaos. MoHo-,
IU- W TONHCaxapuibl, TNPEACTaBUTENN KaXKJOW TpyMIbI
YIJIEBOJOB. buonorudeckas poib YIJ€BOJIOB, UX 3HAUCHHE B
YKU3HU YeI0BeKa U 00IIecTRa.

Monocaxapuabl. CTpoeHHE H  ONTHYECKAs HU30MEPHSL
MOHOcaxapumoB. Mx xiaccudukanus TO YHCITYy aTOMOB
yraepoga ® Tpupofe KapOOHMIBHOW Tpymmbl. DopMyITsl
Oumepa wu  Xeyopca aisd  HM300paKeHHS ~ MOJEKYI
MoHOcaxapuaoB. OTHeceHrue MOHOcaxapuaoB K D- u L-psay.
Baxueiliine npeacraButenn MOHO3. [JIOKO3a, CTpoeHHE ee
MOJIEKYJbl W (U3MYeCKHe  CBOWCTBAa.  TayTomepwus.
XUMHUYECKUE CBOMCTBA TJIIOKO3bl: PEAKIMU MO albJIErMIHOMN
rpynme  («cepeOpsHOro  3epKajia», OKHCIeHHE a30THOU
KHCIIOTOM,  THApupoBaHWe). Peaknmmm  TIIOKO3BI  Kak
MHOTOaTOMHOTO  CIIUPTa:  B3aMMOJEHCTBHE TJIIOKO3BI  C
ruapokcunom wmenu (1) mpm komHaTHO# Temmeparype u
HarpeBaHuHW. Pa3nmuuHble THUOBI OpoXeHHS (CITUPTOBOE,
MoJIOUHOKHCIOe). ['mroko3a B mpupoje. bronornyeckas posis u
MpUMEHEHHE TIOKO3bl. DpyKkTo3a Kak H30Mep IIIIOKO3BI.
CpaBHEHHE CTPOCHHUS MOJIEKYJIbl M XUMHUYECKUX CBOWCTB
TIIIOKO3bI W (QpykTo3pl. @DpyKkTo3a B TMpHpoJge M ee
ouonoruueckas posb. [leHTo3p1. PUb032a 1 1e3okcupubdo3a Kak
MPEACTABUTENHN albA0NEHT03. CTPOECHUE MOJIEKY.
Mucaxapuapl. CtpoeHne nucaxapunoB. Crocod codneHeHHS
IMKIOB. BoccraHaBimBarommue ¥ HEBOCCTAHABJIHMBAIOIINE
CBOMCTBa AMCaxapuiOB KakK CIIEICTBHE COWICHEHHS IIMKJIA.
Crpoenue u XUMHYECKUE CBOICTBa Caxapo3ssl.
TexHoMornyeckne OCHOBBI MPOM3BOACTBA caxaposbl. JlakToza
¥ MaJIbT03a KaK U30MEphI CaXxapo3bl.

Hoaucaxapuapl.  OOmee  cTpoeHHWE  MOJNHMCAXapUAOB.
CrpoeHue MOJEKydbl KpaxMaiaa, aMuiIo3a U aMHJIONEKTHH.
@u3NYeCKHe CBOMCTBA KpaxMmalsa, €ro HaXOX/JIEHHE B MPUPOJIE
n Ouonoruueckas ponb. IHMKoreH. XHWMHUYECKHE CBOWCTBA
kpaxmana. CTpoeHHE »3JIEMEHTAapHOIO 3BEHAa LEJUIIOJIO3BI.
BnusiHue cTpoeHHsT MONUMEPHON Nenu Ha (QU3WYecKHe u
XUMHYECKHE CBOWCTBA IEJUIIONO3bI. [ MIpONHM3 MEuTIoNo36l,
0o0pa3oBaHME CJIOXHBIX J(QHUPOB C HEOPraHUYECKUMH H

1-2
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OpPraHn4CCKUMH KHUCJIOTaMHU. [Moustue 06 HUCKYCCTBCHHBIX
BOJIOKHAxX: anerarHoM IICJIKE, BHCKO3C. HaXO)KZ[eHI/IC B
npupoac u Ouoyioruyeckas PpOJib  LCIIITHOJIO3bI. CpaBHeHI/Ie
CBOICTB Kpaxmajia 1 HCJUII0JIO3bI.

JlaGopaTopHasi padora.
XHUMHYECKHE CBOWCTBA YIJIEBOJOB

Tema 1.11. AMussI,
AMHHOKHUCIIOTEI, OCIKH

Kaaccudukanus u usomepusi amunoB. [lonstue 06 aMmuHax.
[lepBuunsle, BTOPUYHBIE u TpETUYHBIE aMUHBL.
Knaccudukanys aMuHOB 1O TUILY YIJIEBOJOPOJHOIO paauKaja
U YHUCIly aMUHOTPYNII B MoJeKyse. I'oMoiorndeckue psisl
npelenbHbIX  anupaTHdeckuX W apoMaTHYeCKUX aMHHOB,
HM30MEpPHA U HOMEHKJIIATypa.

XuMHYecKHe CBOWCTBA aMHUHOB. AMUHBI KaK OpraHUYEeCKUE
OCHOBaHMs, WX CpaBHEHHME C aMMHakoM U JApPYTUMH
HEOPraHWYECKUMH OCHOBAaHUAMHU. CpaBHEHHE XMMHUYECKUX
CBOHCTB  anu(paTHYECKUX M  apoOMaTH4YeCKUX  AaMHHOB.
ObpazoBanne amMUIOB. AHUIWHOBBIE KpacuTenu. lloHsTue o
CHHTCTUYCCKUX BOJOKHAaXx. HOJ’H/IaMI/IILLI n IIOJIMaMHUIHBIC
CHUHTETHYECKHE BOJOKHA. lI[prMeHeHNe U MMOlydeHHuEe aMHHOB.
[Homyuenue amuuoB. Paboter H. H. 3unnna.

AMuHOKHCJIOTbI.  [loHsTHE 00  aMHHOKHCIIOTaX, HX
knaccupukanms W cTpoenHue. OnrTudeckass H30MepHs o-
aMuHOKHCcI0T. HoMeHknaTypa aMUHOKUCIOT. [[BOMCTBEHHOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB aMHUHOKHCIIOT U €€ IMPUYNHBL.
bunonspusie nonsl. Peakunu konaencauuu. [lentuaxas cBs3b.
CuHTeTHUeCKHE BOJIOKHA: KalpoH, 3HaHT. Knaccudukanus
BOJIOKOH. [lomydyeHne aMHMHOKHCIOT, HMX NpPHUMEHEHHE U
Oouonoruueckas GpyHKIHSA.

Beakun.benku kak npupoansle nonumepsl. I[lepBuunas,
BTOpPHYHAs, TPETUYHAs M YETBEPTUYHASI CTPYKTYPHI OCIIKOB.
Oubpumnsipaple W THOOYNApHbIE  Oelkh. XHUMHUYECKHE
CBOWCTBa OEIIKOB: TOpPEHUE, JIeHATypamus, THAPOIH3,
KayecTBEHHbIE (I[BETHBIE) peakuy. buojorndeckue QyHKINH
OenKoB, MX 3HAYCHHWE. benkn Kak KOMITOHEHT TIHIIH.
[Tpobaema 6eIKOBOTO TOJIOJIAHKS U ITYTH €€ PELICHUSI.

1-2

JlaGopaTopHas padora.
CaoiicTBa O€IKOB.

IIpakTHyeckas padoTa.
HomMmeHkilaTypa 1 u30Mepusi aMUHOB M aMHHOKHCJIOT.

Tema 1.12.
AzoTconepxKarue
reTepOLUKINYECKHE
COEJTMHEHMS.
HyxknennoBeie
KHCIIOTBI.

HyxknenHoBbIe KHCJOTBI Kak TPHUPOAHBIE  IOJIMMEPHL
Hyxneorunpl, ux crtpoenue, npumepbl. ATO® u AP, ux
B3aMMONPEBpAIIEHNe W POJb 3TOTO TMpolecca B IMPHPOJE.
[onsatne JJHK um PHK. Crpoenne JIHK, ee mnepBuunas u
BTOpuuHas cTpykrypa. Pabotet ®.Kpuka u [I.Yorcona.
KoMmieMeHTapHOCTh  a30TUCTBIX OCHOBaHWM. Perumkanus
JHK. Oco6ennoctn ctpoeranss PHK. Tumst PHK u mx
Oouonornueckue ¢yHkuuu. lloHsATHE O TpPOMYHOM KOJE
(xomone). buocuHTe3 Oenmka B JKMBOM KieTke. [ 'eHHas
WHXKEHepusT W OuoTexHonorus. TpaHCreHHble  (OPMEI
pPacTeHHMH U )KUBOTHBIX.
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Tema 1.13.
brnonornuecku
aKTHUBHBIE COETUHEHUS

®epmentsl. [loHsiTHE 0 (QepMeHTaX Kak O OHOJOTHYECKHX
KaTajau3aTopax 0elkoBoi mpupoabl. OCOOCHHOCTH CTPOCHUS U
CBOWCTB B CPaBHCHHM C HEOPraHWYCCKUMHU KaTaJIH3aTOPAMHU.
Knaccudukamus ¢epmenroB. OCOOCHHOCTH CTPOCHHS U
CBOHCTB ()ePMEHTOB: CEIICKTHBHOCTh H 3(()EKTHBHOCTD.
3aBHCUMOCTh aKTHBHOCTH ()EpPMEHTOB OT Temreparypsl u pH
cpensl. 3HaueHUe (DEPMEHTOB B OWOJIOTMM W TPUMCHCHUC B

MIPOMBIIIUICHHOCTH.
Buramunbl. [lonarne o ButammHax. VX kimaccudukarmus u
0003HaYEHHE. Hopwma MOTPeOICHHUS BUTAMUHOB.

BopopacTtBopumslie (Ha mpuMepe ButamuHoB C, rpynmnsl B u P)
W KUpopacTBOpuMEIe (Ha mpumepe BuTamuHOB A, D m E).
ABUTaMUHO3bI, TUIEPBUTAMUHO3bI ¥ THMIIOBUTAMHHO3BI, HX
npouIaKTHKA.

I'opmonbl. IloHsTHe 0 TOPMOHAX Kak OMOJOTHYECKH
aKTHBHBIX  BEILECTBAX,  BBINOJHIIOMUX  3HIOKPHHHYIO
PETYISIHIO KU3HEESTETBHOCTH OpraHU3MOB.
Knaccupukanus  ropMoOHOB:  CTEPOHIBI,  MPOU3BOJHEIC
AMHUHOKHCIIOT, IOJUIENTHIHBIE M  OEJIKOBBIE T'OPMOHBI.
OtnenbHble  MPEACTaBUTENH:  OCTPAJHON,  TECTOCTEPOH,
WHCYJINH, aApCHAJIVH.

JlekapcTBa. [TonsiTue 0 JIeKapCcTBax Kak
XMMUOTEPANeBTUYECKUX Ipenaparax. KpaTkue mcropuueckue
CBEIEHUs] O BO3HUKHOBEHHMH M Pa3BUTHH XUMHOTEPAITUH.
['pymmbr nekapcTB: cynbhamMuabl (CTPENTOINI), aHTUOMOTHKA
(MeHUIWITMH), AHTHMUPETUKH  (acTUpWH), aHAIBIeTHKH
(ananprun). Mexanusm JIeiCTBUSI HEKOTOPBIX JICKAPCTBEHHBIX
MpenapaToB, CTPOCHUE MOJIEKYJ, MPOTHO3MPOBAHHE CBOWCTB
Ha OCHOBE aHaJIM3a XMMUYECKOT0 CTPOCHUS. AHTHOMOTHKH, UX
KJaccu(UKalMsi MO0 CTPOCHUIO, THITy M CIEKTPY JEeHCTBUSL.
BeszonacHele ciocoObl MPUMEHEHUS, IEKAPCTBEHHBIE JOPMEL.

IIpakTHyeckas padora.
l'enetnueckass  cBSI3b  MEXAY  OCHOBHBIMHU  Kjlaccamu
OPraHNYeCKUX COECJIMHEHUMN.

Il cemecTp

Paspes 2. O0mas u HeopraHu4ecKasi XUuMust

118

Tema 2.1.
XuMusg — Hayka o
BEIIECTBAX

CocTtaB BemiecTBa. XuMmMuueckue dyeMeHTBH.. CriocoObl
CYLIECTBOBAHUS XUMHUYECKHX DJIEMEHTOB: aTOMBI, MPOCTHIE U
CJIO)KHBIE BellecTBa. BelecTBa MOCTOSIHHOTO U NEPEMEHHOTO
cocraBa. 3aKOH TIIOCTOSHCTBA COCTaBa BemlecTB. BemecTa
MOJIEKYJISIDHOTO W HEMOJEKYyJsIpHOro cTpoeHus. CrocoOs
OTOOpaXCHUSI MOJICKYJ: MOJEKYJSIpHbIE U  CTPYKTYPHBIC
(hopMyITBI; IIAPOCTEPIKHEBBIE MOIETH MOJIEKYJI.

HN3mepenue BemecTBa. Macca aTOMOB U MOJIEKyJd. ATOMHAst
eanHnIa Macchl. OTHOCHTENbHBIE aTOMHAas M MOJIEKYJISpHAS
Maccel. KonndecTBO BemiecTBa M €IWHUIBI €r0 M3MEPEHUS:
MOJIb, MMOJIb, KMOJIb. Yncno ABoraapo. MonsipHas macca.
ArperaTHble COCTOSIHUS BelllecTBA. Tsepmoe
(kpucTamnveckoe W aMopdHOeE), KHIKOEe M Ta3000pa3Hoe
arperaTtHele COCTOSIHHMSI BELECTBA. 3aKOH ABOIagpo M €ro
cieactBus. MoJsipHBIE 00BEM BEIIECTB B Ta3000pa3sHOM
coctosiaur. OOBbETUHEHHBIH Ta30BbI 3aKOH W YpaBHEHHE
Menaeneera — Knaneiipona.

CMmecnu BemecTB. Paznnuns MeXIy CMECSIMH U XUMHUECKUMU
coequHeHHSIMH. MaccoBass U oObeMHasl J0IH KOMITIOHEHTOB
CMECH.

IIpakTHyeckas padora.
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1.PacueTsl 0 ypaBHEHUSIM XUMUYECKHX PEaKINi
2.PaboTa HaJl MHANBUIyaIbHBIM IPOESKTOM.

Tema 2.2. CtpoeHue
aToma

ATOM — CJ0KHasi 4YacTUlAa. J[0Ka3aTelbCTBAa CIOKHOCTU
CTPOCHHMS aTOMa: KaTOJIHBIE W PEHTICHOBCKUC JIyYH,
dhoTodapdexT, pamnoaKTHBHOCTH, d3eKTponu3. IlmaHeTapHas
Mozens atoMa J. Pesepdopma. Ctpoenne atoma mo H. Bopy.
CoBpeMeHHBIE  TIPEACTAaBICHHSA O  CTPOCHHUH  aToMa.
KopmyckynspHO-BOTHOBOH Jyaliu3M YacTULl MUKPOMUDA.
CoctraB aToMHoOro sjapa. HykioHBI: TpOTOHBI W HEUTPOHBI
N3otonsl v HyKAUABL. Y CTOWYUBOCTH SIAEP.

DyIeKTpOHHAs 000J104Ka aTOMOB. [loHsATHE 00 3JICKTPOHHOMN
opOuTanM ¥ DIIEKTpOHHOM oOmake. KBaHTOBBIE dHCIA:
IJIaBHOE, OpOWTambHOE (IOOOYHOE), MAarHUTHOE W CITMHOBOE.
PacnipeneneHue SMEKTPOHOB IO DHEPIETUYCCKHM YPOBHSM,
MOJYPOBHSAM M OpPOWUTAISIM B COOTBETCTBUU C MPUHITUIIOM
HauMeHbIIeH »SHeprum, npuHImnoM Ilaymn u mpaBuiIoM
I'yanma. DnekTpoHHbIE KOHPHUTypamud aTOMOB XHUMHUYECKHX
3JIEMEeHTOB. BaneHTHBIE BO3MOKHOCTH aTOMOB XHMHYECKHX
JJIEMEHTOB. DJEKTPOHHAs KiIacCH(PHUKAMS  XHUMHAYECKUX
DIIEMEHTOB: S-, P-, d-, f-oeMenTHI.

IIpakTHyeckas: padora.
CocraBieHue AEKTPOHHBIX rpaduiecKkux GopMys aTOMOB.

Tema 2.3.
[Iepuonnueckuii 3aK0H
u Ilepuonnueckas
CHUCTEMAa XUMHYECKUX
anemenToB JI. W.
Meneneesa

OTkpbiTHE TNEPUOAMYECKOr0 3akoHa. [Ipenmoceuiku:
HakoIUIeHHe  (pakTonormyeckoro  marepuana,  paboThI
npenmecrBennukoB (M. B. JleGepeiinepa, A. D. lllankypTya,
Jx. A. Heroomenaca, JI. FO. Meiiepa), che3q XHUMHKOB B
Kapncpys, nuunoctHeie kauectBa JI. WM. MeHnneneesa.
Otkpertue [. . Menneneesim [lepruoanueckoro 3aKoHa.

Ilepuonuyeckuii 3aKOH W cTpoeHHe aroma. l3oTombI
CoBpemeHHOE MOHATHE XMMHUYECKOTO JJIEMEHTA.
3akonomepHocts . Mosmu. CoBpeMeHHass (QOpMyITHPOBKA
ITepuonnueckoro 3akoHa. Ilepuommyeckas cucrema U
cTpoeHue atoma. Pu3NYEeCKUH CMBICH HOPSIKOBOIO HOMEpa
3JIEMEHTOB, HOMEPOB TIpynmbl U mnepuona. llepmommueckoe
W3MEHEHUE CBOWMCTB 3JIEMEHTOB: pajWyca aTOMa; 3HEPIUu
HMOHU3ALMH; AIEKTPOOTpULATEIbHOCTH. [IpnunHbBl M3MEHEHUS
METAJUINYECKUX M HEMETAJUIMYECKUX CBOHCTB 3JIEMEHTOB B
rpyImnax v mepuojiax, B TOM Yuciie OOJMBbIINX U CBEPXOOIBIIHX.
3nauenue Ilepuonnyeckoro 3akoHa u Ilepuonnueckoit
cUCTEeMBl XHMHYecKuX dsieMeHToB J[.Ml.MenneneeBa s
pa3BUTHUS HAYKU U IOHUMAHUS XMMUYECKOU KapTHHBI MUPA.
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Tema 2.4. CtpoeHue
BEIIIECTBA

IlonsaiTHe 0 XUMHYeCKOH CBSI3M. THIBI XUMUUYECKUX CBSI3EH:
KOBaJICHTHAs1, MOHHAsI, METAJIIMYECKas U BOJOPOIHAS.
KoBasenTtHass xumMuYeckasi cBfA3b. JlBa MexaHu3Ma
o0pa3oBaHMsi 3TOM  CBA3M: OOMEHHBIH M  JOHOPHO-
akuentopHeiii. OCHOBHBIE IapaMeTpsl 3TOr0 THIMA CBS3MU:
JUIMHA, TPOYHOCTb, YTON CBA3M WM BAJICHTHBIA YTOJIL
OcCHOBHBIE CBOWCTBAa KOB@JIEHTHOW CBS3M: HACBHIILIEHHOCTD,
MOJIIPU3YEMOCTh U TPOYHOCTh. DJIEKTPOOTPULIATENIEHOCTD U
KjIaccu(uKalys KOBAJICHTHBIX CBA3€H IO 3TOMY IPU3HAKY:
MOJIsIpHasl W HETOJIsApHasl KOBaJeHTHBIE cBs3u. [lonmsapHoOCTh
CBSI3M W TMOJSPHOCTH MOJIeKyNbl. Croco0 mepeKphIBaHUS
UIEKTPOHHBIX opOuTanel M Kiaccupukanus KOBAJICHTHBIX
CBA3€H IO 3TOMYy HpPHU3HAKYy: G- H T-CBA3U. KpaTHOCTb
KOBJICHTHBIX CBs3e M KiIacCUQUKAIMA HUX IO DSTOMY
NPU3HAKY: OJWMHApHBIC, ABOWHBEIC, TPOWHBIE, IOIYTOPHBIE.
THnBl KPUCTAIUIMYECKUX PEIIETOK y BEINECTB C 3TUM THUIIOM
CBSA3U: ATOMHBIE U MOJIEKYJsIpHble. DU3MdecKkue CBOMCTBA
BELIECTB C ITUMU KPUCTAJUINYECKUMHU pelIeTKaMu.

Honnas xumuyeckas cBsizb. Kpailuuii ciydail KOBaJIEeHTHOM
MOJISIPHON CBsi3M. MexaHW3M 00pa3oBaHMsT HMOHHOW CBSI3M.
HoHHBIE KpUCTAUNIMYECKHUE PEIIETKH U CBOWCTBA BEUIECTB C
TaKVMH KPUCTAJUIAMH.

Merannuueckass Xumudeckas ¢Bsi3b. OcoOblii  THI
XUMUYECKON CBS3M, CYLIECTBYIOIIMKA B METAJIaX W CILIABaXx.
Ee omnums U CXOACTBO C KOBaJIEHTHOM M MOHHOW CBS3SAMHU.

CBolicTBa MeTaJTNIECKON CBSI3U. MeTtaiumueckue
KPUCTAJUIMYECKHE PEUICTKA M CBOMCTBA BEIIECTB C TaKUMHU
KpUCTaJUIaMH.

Bonoponnasi xumu4eckasi cBfi3b. MexaHm3Mm 00Opa30BaHUS
Tako cBs3u. Ee xmaccuduranms: MeEXMONEKYyJsipHAas |
BHYTPUMOJIEKYJISIpHAsT BOAOPOAHBIE CBS3U. MoeKyspHbIe
KpUCTAJUIMYECKNE  pPEHIeTKH JUIsl 3TOro THIA  CBS3M.
@dusndeckre CBOWCTBAa BEIIECTB C BOAOPOAHOM CBSI3BIO.
buonoruueckas poib BOAOPOIHBIX CBS3eH B OpraHHU3alUN
CTpYKTYyp OuWomnoiuMepoB. EnuHas mnpupona XUMHUYECKUX
CBsI3EH: HAJINUME Pa3IMUYHBIX THUIIOB CBSI3€H B OJHOM BEILECTBE,
MIepexo/1 OJHOTO TUIA CBA3H B JAPYTOMl U T.II.
KommuiekcooOpa3zoBanue. IloHstHe 0  KOMIUIEKCHBIX
COEIMHEHHUSIX. Koopannannonnoe YHCIIO
KOMILIeKCooOpa3oBareis. BHyTpeHHssi W BHemHss cdepa
KoMIUIekcoB. HoMeHKIIaTypa KOMIUIEKCHBIX cOeIuHeHui. Mx
3HAYECHHE.

1-2

IIpakTHyeckast padora. 2
Onpenenenne TUIIOB XUMHUYECKHX CBSI3EH.
Tewma 2.5. Ilonumeps: | Heopranudeckne  mouammepsl.Ilomumepsr —  mpocTsie 1

BEIlECTBA C  ATOMHOM  KPHUCTAJUIMYECKOW  PELICTKOM:
QIUIOTPOIIHBIC BHJIOM3MEHEHHUs yriepoaa (anmas, rpadwur,
KkapOuH, (yJIepeH, B3aUMOCBS3b THOpUAM3AIMK OpOUTAJICH Y
aTOMOB  yrJlepojla ¢  TPOCTPAHCTBEHHBIM  CTPOCHHEM
QIUIOTPOITHBIX MOAM(HKAINIA); CeNIeH U TeJUTYp LENOYeUHOTO
crpoenus.IlonumMepbel — CJOXHBIE BEUIECTBA C AaTOMHOMU
KPHUCTAJUTMIECKON PEIIeTKON: KBapIl, KpeMHe3eM (JIMOKCHTHEIE
COCAMHEHHS KpEeMHHs), KOpYHA (OKCHI aJIOMUHUS) H
QTFOMOCWIIMKATEl  (TIOJIEBBIE  MIMAThl, CIIOJA, KAOJHH).
Munepansl u ropHble Topoanl. Cepa  IIIaCTHYECKAs.
MuHepanbHOE BOJIOKHO — acOecT. 3HaueHHe HeOPraHnIeCKUX
MPUPOJIHBIX TOJMMEPOB B  (OPMHUPOBAHHHM OJHOW W3
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TEOJIOTHUCCKUX 00070UeK 3eMITi — JTUTOCHEpHI.

Oprannyeckue mnoauMepbl. CrocoObl WX  IOJYYCHHS:
peakivy TMONUMEpPH3alMd W PEaKIMU  IOJUKOHICHCAIIUH.
CTpyKTypbl —TOJMMEPOB: JIMHEHHBIC, pa3BETBICHHBIC |

[IPOCTPAHCTBCHHEIE. CrpyKTyprpoBaHHe HOJIMMEPOB!
BYJIKaHU3alUsA KaydyKoB, AyOjeHue OCJIKOB, OTBEP>KACHUE
MTOJINKOHAEHCAITMOHHBIX MOJTUMEPOB. Knaccudpukanus

MOJIMMCPOB 110 pa3JIMYHBIM ITPU3HAKAM.

JlaGopaTopHoe 3aHsITHE
Pemienue  sKcnepUMEHTAIBHBIX  3ajJad.  Pacrno3HaBaHue
IIacTMacc.

Tewma 2.6.
JucniepcHble CUCTEMBI

Ilousitue o0 aucmepcHbIX cucTeMax. Kiaccudukamms
JUCTIEPCHBIX CHUCTEM B 3aBUCUMOCTH OT  arperaTHoro
COCTOSIHUSI JHMCIIEPCUOHHON Ccpelbpl W JAUCIEPCHOHN ¢as3bl, a
TaKXke Mo pasMmepy ux yactul. [pyboaucrnepcHble CHCTEMBI:
OMYIBCUM H  CYCIEH3HH. TOHKOAMCIEPCHBIE CHCTEMBI
KOJUIOWIHBIE (301 W TeIH) W WCTHHHBIE (MOJIEKYISApPHBIE,
MOJICKYJSIPHO-MOHHbIE H  WOHHBIC). Dddekr Tunpans.
Koarymsauusa B konnonausIx pacTBopax. CHHEpE3HC B resX.
3HayeHHe JUCHEPCHBIX CHCTEM B JKMBOW M HeXKUBOW
Npupoae M NPAKTHYECKOH :KM3HHN YeJ0BeKa.

OMyIbCUM U CYCHEH3UHM B CTPOMUTENHCTBE, NHIIEBOH WU
MEIUIMHCKON MIPOMBIIIUIEHHOCTH, KOCMETHKE.
buonornueckue, MEIUIMHCKHE W TEXHOJOTHYECKHUE 3O0JIH.
3HaueHWe Treled B OpraHu3alUM  JKUBOM  MaTepHu.
buonornueckne, NHIEBBIE, MEIUIUHCKHE, KOCMETHYECKHE
renu. CuHEpe3uc Kak (akTop, OMpPEeIITIONINi CPOK TOTHOCTH
MpPOAYKIMH Ha oOcHoBe rened. CBepThIBaHHME KpOBH Kak
OMOJIOTHUECKHUI CHHEPE3HC, €T0 3HAUCHHE.

JlaGopaTopHas padora.
CBolicTBa TUCTIEPCHBIX CUCTEM.

Tema 2.7.
PactBopsI

IlonsaTue o pacrBopax. @DUMKO-XMMHUECKas MPHUPOJA
pacTBOpPEHMSI M PAcTBOPOB. B3anMonelcTBUE pacTBOPUTEINS H
pacTBOpeHHOro BemecTBa. PactBopumocts BemiecTB. CriocoOb
BBIPQKEHHUSI KOHLIEHTPAIlMM pacTBOPOB: MaccoBas OIS
PacTBOPEHHOT0 BellecTBa (IPOLEHTHAs ), MOJISIpHAsL.

Teopusi  JJIEKTPOJTUTHYECKOH  aucconManmu.MexaHusm
JUCCOIMAIINK BEIIECTB C PA3IWYHBIMH THUIAMH XUMHUYECKUX
cBs3el. Bkiag pycckux ydeHBIX B pa3BHTHE IPEICTABICHUI
00 3JIeKTPOIUTHUECKON Auccouuanui. OCHOBHBIC TOJIOKEHHS
TEOpUU  JJIEKTpONUTHUECKOM  aucconmanmu.  CremneHb
JNIEKTPOJIMTHYECKOH  JucconmmManmuu U (akTtopel  ee
3aBUCUMOCTH.  CWIBHBIE W CpPElIHHE  JJIEKTPOJIUTHI
Huccormarnus Boabl. Bomopoausnii mokazatenb. Cpesia BOAHBIX
pacTBOpPOB  BNIEKTPONWTOB. Peaknnm oOMeHa B  BOAHBIX
pacTBoOpax 3JIEKTPOIHUTOB.

I'mapoau3 kak o0MeHHbII mpouecc.HeoOpaTuMerii TuapOIHA3
OpPraHWYEeCKUX W HEOPraHMYECKUX COeNMHEHHUH U ero 3HaueHUe
B NPaKTUYECKOW MAEATeNIbHOCTH 4enoBeka. OOpaTHUMBIHA
ruaponu3 coned. CryneHuaTeld Tuaposn3. llpakrtudeckoe
MPUMEHEHNE THAPONN3a. [ Maponn3 OpraHWYecKHX BEIIECTB
(OenkoB, XMPOB, YIIIEBOJOB, MOMHHYKICOTUAOB, AT®) u ero
OMOJIOTHYECKOE U MTPaKTHYEeCKoe 3HaueHne. OMBIICHUE KUPOB.
Peakums stepudukanum.

1-2
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JlabopaTopHas padora.

1.IIpuroToBnenwue pacTBopoB Pa3IMIHBIX BHJIOB
KOHIICHTPALHH.

2.Peakiiii HOHHOTO OOMEHA.

3.I'uaponu3 comeit.

IIpaxkTHyeckasn padoTa.
CocTraBlieHUE YPaBHCHUN PEAKIIMiA THAPOJIN3a OPraHUIeCKUX U
HEOPTaHMYECKUX COCTUHCHU.

Tema2.8.
Kiaccudukanus
BemiecTB. [IpocThie
BeIIecTBa

Knaccupukanus Heopranmveckux BemiecTB. IIpocteie u
cinoxaple  BemecTBa.  OKcuApl, WX  KiIacCH(UKAIA.
lunpokcunasl (OCHOBaHUS, KHUCIOPOACOACPIKAIINE KHUCIOTHI,
aMmdoTepHble THAPOKCHABI). KHCIOTB, MX KiaccubuKaIus.
OcHoBanus, ux kinaccubukanmsa. Coiau cpemaHuie, KHCIbIC
OCHOBHBIE U KOMIUIEKCHBIE.

Metasuisl. [lonoxeHue METaIOB B MEPUOJIUYECKON CUCTEME
1 0COOEHHOCTH CTpoeHHs ux aromoB. [IpocTeie BemecTBa —
METaJIBI:  CTPOCHHE  KPHUCTANIOB W  MeTaluImdecKas
XHMUYecKas cBsi3b. O01e Qu3nuecKie cBOiCTBa METAIIOB U
UX BOCCTAHOBUTEJIbHBIE CBOMCTBA: B3aUMOJCHCTBUE C
HeMeTallaMi  (KACIOPOAOM, TaJOreHaMH, CEepOi, a30TOM,
BOJIOPOJIOM), BOJOW, KHCJIOTaMH, pacTBOpaMu  COJEH,
OpraHn4cCKUMH BCUICCTBAMU (CHI/IpTaMI/I, rajJorcHaJkaHaMu,
(dheHomom, kucimoramu), mienmodaMu. OKCHUABI M THIPOKCHIBI
METaVIOB. 3aBHCHMMOCTL CBOWMCTB OJTHX COEIUHEHHH OT
CTENICHEH OKHCICHUS METAUIOB. 3HAUCHHE METAJIOB B
MIPUPOJIE ¥ KU3HU OPTAHU3MOB.

Koppo3us MeramaoB. Ilonsarue xkoppo3uu. Xumuyeckas
KOppo3usi. DIeKTpoXxuMudeckas koppo3us. CrocoObl 3amuThl
METAJIJIOB OT KOPPO3HUH.

O0mmue cnocodbl MOJMYyYeHUS] MeTAIOB. MeTtamisl B
npupoae. Meramutypruss W €€ BUJIbL: HUPO-, TUIPO- U
AIEKTPOMETAIUTYPTUs. DJIEKTPOJIM3 PACIZIaBOB M PacTBOPOB
COEMHEHH METAJIOB U €T0 MPAKTHIECKOe 3HAUCHHE.
Hemeranasbl. Ilonoxenne HemetaisioB B Ilepuommueckoit
CHUCTEME, 0COOCHHOCTH CTpOCHUS 170:4 aTOMOB.
DNEeKTPOOTPHUIATENBHOCTh. biraropoabie ra3bl. DIEKTPOHHOE
CTPOCHHE aTOMOB OJIATOPOJHBIX Ta30B W OCOOCHHOCTH HUX
XAMUYECKUX U (U3UYECKUX CBOMCTB. HemeTaiiel — mpocThle
BemiecTBa. WX aroMHOE W MOJEKYJSIpHOE CTPOSHHUE WUX.
Amnotponus. XumMuueckue CBOMCTBA HEMETaJJIOB.
OKucIuTEIbHBIE CBONCTBA: B3aWMOJICHCTBHE C METaJlJIaMH,
BOOOPOAOM, MCHEC DJJICKTPOOTPHUUIATCIIBHBIMHU HEMETAJIJIaMHU,
HEKOTOPBHIMH CIIO)KHBIMH BeIECTBAMH. BOCCTaHOBUTENHHBIC
CBOMCTBa HEMETAJUIOB B PEAKNUAX C (HTOPOM, KHUCIOPOIOM,
CJIOKHBIMH BEIIECTBAMH — OKHCIUTENSIMH (a30THOM U CEpHON
KHCIIOTaMU U JIp.).

1-2

JlabopaTopHnas padora
Pemienue skcrnepuMeEHTaNbHBIX 3ajJa4 [0 HEOPraHUuYeCcKoi
XUMUHA

IIpakTHyeckas padora.
['eneTnyeckue psiibl METAJIOB U HEMETAILIOB.

Tewma 2.9.
XUMHUYECKUE PEAKIIUU

Knaccupukanus XuMuYeCcKHX peakuuid B OpraHn4ecKoi u
Heoprann4yecko xumuu. [ToHATHE O XMMHUYECKOW peakiivu.
Peaknmu, waymme 0e3 W3MEHEHHS KadeCTBEHHOT'O COCTaBa
BEILIECTB: aJyloTponu3auus U u3zoMmepuszanus. Peaknuwy,
UJyOIMe C M3MEHEHHWEM COCTaBa BEIECTB: [0 YHUCIY H
XapakTepy pearupyliux W 00pa3yloluXcs BEIIEeCTB
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(pasmoXxeHUs, COCIUHECHHS, 3aMelleHus, oOMeHa); II0
HM3MEHEHUIO CTCIICHEH OKHUCIICHUS 3JIEMEHTOB (OKHCIUTEIbHO-
BOCCTAHOBUTEINIbHEIE U HEOKHUCIUTEIHLHO-BOCCTAHOBUTEIHHEIE

peakuuu), 10  TemwIoBOoMy 3ddexkry (PK30 - W
SHAOTEpMUYECKUE); 10 ¢aze (roMo- W TeTepOTrcHHBIE); IO
HampaBiaeHUI0  (oOpaTMMble W HEOOpaTHMEIE); o
HCIIOJIb30BAHUIO KaTajau3aTropa (KaTaIMTHYECKUC u
HEKATATUTUICCKUE); mo  MexaHm3My  (paJHMKalIbHBIC,

MOJIEKYJISIPHBIE 1 HOHHBIE).

Cxopocts xumuuyeckux peaknmid. Iloniarue o ckopoctu
peakuuii. CKOpOCTh TOMO- M TE€TEPOT€HHOMN peakIy. DHEePIHsl
aktuBarui. MakTophI, BIMAIONINE HA CKOPOCTh XUMHYECKOMH
peakuuu. Ilpuponma pearupyromux BewlecTB. TemiepaTypa
(3akon Bant - Todda). Konnenrpamus. Karammsaropel u
KaTajgm3: TOMO — H© TEeTepOreHHBIH, UX MEXaHW3MBL
DepMeHTHI, 170'¢ CpaBHEHHE c HEOPTaHUYECKIMH
KaTajau3aTopaMH. 3aBUCHUMOCTb CKOPOCTH  peakiuil oT
MMOBCPXHOCTH COIIPUKOCHOBCHUA pCarupyromux BCIICCTB.
O0paTuMOCTh  XHMHYECKHMX peaknuid. XuMH4yeckKoe
paBHoBecue. lloHATHE O  XMMHUYECKOM  pPaBHOBECHHU.
PaBHOBecHbIE KOHICHTpAaluu. I[I/IHaMI/I‘IHOCTL XUMHYECKOI'O
paBHOBecus. DakTOPHI, BIUSAIONNE HA CMEIICHNE PAaBHOBECHS:
KOHIIEHTpAIUs, [aBieHue, Temmeparypa (mpuHmun Jle-
[Tarense).

JlaGopaTopHasi padora. 2
1.Tunbl XUMHYECKHUX PEAKLUH.
2.CpaBHEHHE CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX
COCIMHECHUM.
IIpakTHyeckast padora. 2
PaboTa Hax MHIMBUIYaJIbHBIM IPOESKTOM
Tema 2.10. OKHCANTETBHO-BOCCTAHOBUTEIbHbIEe peaknuu. CreneHb 1-2
OxucINTENHHO- okucienus. BoccranoButenu u oxuciautenu. OKHCIEHHE U
BOCCTAHOBHUTEJIbHbIE | BOCCTaHOBJICHHE. BaykHeIe OKHMCIUTENN 1 BOCCTAHOBUTEIIH.
peaxumu. BoccraHoBuTenbHbIE  CBOWCTBA  METaUIOB —  IPOCTBIX
OnekrpoxuMuieckue | BemiectB. OKHCIUTENBHBIE W BOCCTaHOBUTENLHBIE CBOWMCTBA
MPOLIECCHI HEMETAIJIOB — MPOCTHIX BEIECTB. BoccTaHOBUTENBbHBIE

CBOWMCTBa BEIIECTB, OOpPAa30BaHHBIX D3JEMEHTaMH B HUB3IIECH
(oTpunaTenpbHOM) cTemeHH OKUCHeHHUS. OKHUCIUTEIhHBIC
CBOMCTBa BeNIECTB, OOPa30BaHHBIX 3JIEMECHTAMHU B BBICIICH
(monoxuTenbHON) creneHn OKUCIeHUs. OKHUCITUTENbHBIE U
BOCCTAaHOBUTCIIbHBIC CBOMCTBA BC€IICCTB, O6paSOBaHHI)IX
QJICMCHTAMU B IIPOMEKYTOYHBIX CTCTICHAX OKHUCIICHHA.
Kanacenpuxaums OKMCJIMTEJIbHO-BOCCTAHOBHUTEIbHbBIX
peaknuii. Peaknum MeXaTOMHOTO H MEXMOJEKYJISIPHOTO
OKHCJIEHUSA-BOCCTAHOBJIEHUS. PeakIiuu BHYTPUMOJIEKYJISIPHOTO
OKHCJICHUS-BOCCTAHOBJICHUS.  Peaknmmm  CaMOOKHWCIICHHS-
CaMOBOCCTAHOBJICHUS (IUCIIPOIIOPIIMOHUPOBAHUS). MeToabl
COCTAaBJICHUA ypaBHeHI/Iﬁ OKHUCJIUTECIIbHO-BOCCTAHOBUTCIIbHBIX
peakmuii. MeToJ 3NeKTpoHHOTO OanaHca. BimsiHuME cpenbl Ha
MPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IIPOLECCOB.
XuMHYeCKHe UCTOYHUKHU TOKA. DIEKTPOIHBIE MOTCHIUAIIEI.
Psan CTaHJIAPTHBIX 3JIEKTPOAHBIX MOTCHIMAJIOB
(3NeKTPOXUMHUYECKUI pan HaNpPsHKEHU T METAJIJIOB).
lanpBaHWYeckne DdIEMEHTHI W TPUHIUIB  HX  PaOOTHL
CocTaBneHue ralbBaHWYECKHX dJeMeHTOB. (OOpa3oBaHue
TaJIbBAHUYCCKUX mnap mpu XUMHNYCCKHUX mpouneccax.
lanpBaHWYecKWEe DJIEMEHTHI, TNPUMEHSIEMBIE B  JKW3HU:
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CBUHIIOBas aKKyMYJATOpHas OaTapes, HHKEIb-KaIMHEBbIC
Oarapew, TOTTMBHBIE DJIEMEHTHI.

JJIeKTPOIM3  PaciuiaBOB M BOAHBIX  PacTBOPOB
3JieKTpouToB. Ilporieccel, mpoucxondiiue Ha KaTole U
aHoje.  YpaBHEHHA  DIEKTPOXHUMHYECKHX  IPOIECCOB.
DNEeKTpoNnu3 BOAHBIX PAacTBOPOB C MHEPTHBIMHU 3JIEKTPOJIAMHU.
DNEKTpONu3  BOJAHBIX  pPacTBOPOB € PacTBOPUMBIMHU
anexTpojamu. [IpakTudyeckoe MpUMEHEHHUE IIEKTPOIIN3A.

IIpakTHyeckasi padoTa 2
1.CocraBnenune YpaBHEHUI OKHUCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEaKIHi.
2. PabGoTta Ha WHANBHTyaTbHBIM TIPOEKTOM.
JladopaTopHas padora. 2
OKHUCIUTETHHO-BOCCTAHOBUTEIIbHBIC PEAKILIUH.

Tema 2.11 Bopopoanbsie  coenumHeHust  Hemera/uioB.  [lomydenue 1-2

OCHOBHBIE KJIACCHI
HEOPTaHUYECKUX U
OpraHn4ecKux
COCJIMHEHUN

aMMHMaka M XJOpOBOAOPOJA CHHTE30M U  KOCBEHHO.
@usnueckue cBoiicTBa. OTHOIIEHWE K BOJE: KHCIOTHO-
OCHOBHBIE CBOMCTBA.

Oxcuabl u AHTMAPUIbI KApOOHOBBIX  KHCJIOT.
Heconeobpasytromue u coneodpasyrorire okcuasl. KuciaoTHsie
OKCHJbI, MX cBoKcTBa. OCHOBHBIC OKCHJBI, MX CBOMCTBA.
AmdoTepHBIE OKCHIBI, UX CBOMCTBA. 3aBUCHMOCTH CBOWCTB
OKCHJIOB METaJUIOB OT CTENEHU OKUCJICHHUS. AHTHUAPHUIIBI
KapOOHOBBIX KHCJIOT KaK aHaJOI'M KUCJIOTHBIX OKCHIIOB.
Kuciaorsl opranunyeckne W Heopranmdeckue. Kucnotsl B
CBETE TEOPHH BJIEKTPOIMTHUUECKON nucconmanuu. Kuciorsl B
CBETE MPOTOJUTHYECKON TEOPHH. Knaccuduxarms
OpPTaHMYECKUX W HEOpraHmdeckux KucioT. OOmue cBOHCTBa
KHCIIOT: B3aUMOJIEHCTBHE OpPraHMYEeCKUX W HEOpPraHWYeCKUX
KHCJIOT C METallJIaMH, OCHOBHBIMU U aM()OTEPHBIMU OKCHIIAMH
W THIPOKCHJIAMH, COJISIMH, OOpa3OBaHUE CIIOKHBIX J(HUPOB.
OCcoOOGEeHHOCTH CBOMCTB KOHIIEHTPUPOBAHHOM CEpHOW W
A30THOM KHUCIOT.

OcHoBaHusI OpraHnyeckue U Heopranmdeckne. OCHOBaHUS
B CBETE€ TEOPUHM  DIIEKTPOJIUTHYECKOM  JUCCOIHAIINU.

OcHoBaHUSI B CBETE NPOTOIUTHYECKOU TEOPUH.
Knaccuduxarms OpraHUYECKUX H HEOPraHUYEeCKUX
OCHOBAaHHUM. XuMnueckue CBOIiCTBa meyiouei u

HEPAaCTBOPUMBIX OCHOBaHWM. CBolicTBA OECKUCIIOPOIHBIX
OCHOBaHMI: aMMHaKa U aMUHOB. B3auMHoOe BIMsSHUE aTOMOB B
MOJIEKYJIe aHWJIMHA.

AmdoTepHbIe opraHuveckKue U HEOpraHuvyecKue
coequHeHus. AM(pOTEepHBIE OCHOBaHUS B CBETE
MPOTOJMUTHYECKON Teopud. AMMOTEpHOCT, OKCHIOB U
TUAPOKCUIIOB TIEPEXOJHBIX METALIOB: B3aUMOJICHCTBUE C
KHCIIOTaMH H IIeJI0YaMHU.

Comm. Knaccudukanmus ¥ XUMHYECKHE CBOWCTBAa COJICH.
OcoGennocTn CBOWCTB coneit OpPTaHUYECKUX u
HEOPTaHUYECKUX KUCIIOT.

I'eHeTnueckasi CBSI3b MEXKIY KJIACCAMU OPraHUYECKUX U
HeOpraHnyeckux coeguHenuid. [lonsTHe 0 reHeTHuecKoi
CBS3M W TEHETHYECKHX psAgaX B HEOPTAHWUECKOW W
OpraHMYeCKOW XHWMHHU. | eHeTndyeckue psapl Metamia (Ha
MpUMepe KallbIusl U JKele3a), HeMeTauia (Cepbl U KPeMHHSA),
MepexoHoro J3jeMeHTa (UuMHKa). ['eHeTHueckne psabl U
TEHETUYECKasl CBS3b B OPraHWYECKON XWUMHH. EMWHCTBO Mupa
BEIIECTB.
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JlabopaTopHas padora.

1. CBoiicTBa KHCIIO 1 OCHOBaHHI.

2 T'eHerndeckas CBs3b MEXIy KIacCaMH HEOPraHUYECKUX
COEMHEHHUI.

3.PemieHrie SKCIIEPUMEHTANBHBIX 33a4a4 [0 OPraHUYeCKOMH
XUMHHL.

2.12.
XUMHUs 371EMEHTOB

S-Onemenmuol

Bonopoa.  /IBoWicTBEHHOE  TMOJOXKEHUE  BOAOpPOJa B
nepuojuyeckoit cucreme. M3ortonsl Bojgopoaa. Tsxkenas Boja.
OxuncnuTenbHBIE W BOCCTAaHOBHUTENBHBIE CBOMCTBAa BOJOPOIA,
ero MoJyueHHWE M TMpUMeHeHue. Poip Bomopona B KUBOH U
HexXuBOU mpupoxae. Boma. Poms Boasr kak cpegoobpasyromero
BEILECTBA KJIETKH. DKOJIOTHIecKre aCIEKThI
BOJIOTIOJIB30BAHUS.

Jaementbl IA-rpynmbi.  Illenounsie wmetamiel.  OOmias
XapaKTEpUCTHKA IUEJOYHBIX METAJUIOB Ha  OCHOBaHUU
nonoxenuss B Ilepuonmyeckoit cucreme anemeHrtos [J[.U.
MenpeneeBa u cTrpoeHus atoMoB. [lonydyenue, pusnueckue u
XUMUYECKHE CBOMCTBA IIEJIOYHBIX METAIOB. KaTuOoHBI
IIEIOYHBIX METAJUIOB KaK Ba)KHEHIas XuMudeckas ¢opma ux
CYIIIECTBOBAHUS, PETYIATHBHAS POJb KATHOHOB Kajausl H
HaTpusl B >KUBOM KieTke. [IpupoaHble coeIMHEHHsI HATpUS U
KaJIHsl, UX 3HAUCHUE.

JJIeMeHTBI IHA-rpynnsr. O6mias XapaKTepUCTUKA
[IETOYHO3EMENBHBIX METANIOB M MAarHusi Ha OCHOBaHUH
nonoxenuss B Ilepumommueckoit cucreme snemento . .
MenpneneeBa U CTpoeHus: aToMoB. KanbIiuii, ero moiydcHue,
¢u3nyeckue M XUMHUYECKHE  CBOMcTBa.  BaxHeimue
COEIMHEHHUS KalbLUsl, UX 3HaUeHHE U npuMeHeHue. Kanpuuii B
MIPUPOJIE, €TO OMOJIOTHIECKAs POJIb.

p-Onemenmol

AOMUHUMA. XapaKkTepUCTUKA AQIIOMUHUS Ha OCHOBaHUU
nonoxeHuss B Ilepumonmyeckoit cucreme snementoB . W.
MenpeneeBa u crpoeHus atoma. [lomydenue, usuueckue u
XMMHUYECKHE CBOICTBA allOMHHHSI. BakHelinne coeanHeHUS
QTIOMUHUA, MX CBOICTBa, 3HAYEHUE U MPUMEHEHHE.
[IpupoaHbie coeAMHEHUS ATFOMUHUSL.

Yraepoa u kpemuuii. O0mmas xapakTeprucTUKa HA OCHOBaHUH
ux nonoxeHus B [lepuonnueckoit cucreme JI. 1. Menaeneena
u ctpoeHus aroma. lIpocTeie BemecTBa, 00pa3oBaHHBIE 3TUMHU
anemeHTaMu. OKCHABI M THAPOKCUIBI yTiepoaa U KPeMHHUS.
Baxseiilne coinM  yroJbHOM M KPEMHHUEBOM  KUCIOT.
CunukaTHasi IPOMBILIEHHOCTb.

TIanorensl. O0IIas XapaKTEPUCTHKA T'aJIOTCHOB HA OCHOBaHUHU
ux nojoxeHus B llepuoguueckoil cucreme ateMeHntoB Jl. U.
MeHnaeneeBa U CTPOEHUS aTOMOB. l'ajoreHel — MPOCTHIE
BEILIECTBA: CTPOCHHE MOJIEKYJl, XHUMHUYECKHE CBOICTBA,
MOJy4YeHUe W [pUMEHEHHe. BaxHellune CcoeauHEeHUs
rajioreHoB, UX CBOMCTBA, 3HAYEHUE U NpUMEHeHHe. ['amoreHsl
B npupoje. buonoruueckas pospb raloreHos.

Xanbkorenbl. OOmas XapakTepuCTHKa XaJIbKOT€HOB Ha
OCHOBaHMM uX ToyiokeHust B Ilepuomnueckoit cucreme
snementoB Jl. WM. MenxaeneeBa U CTPOCHHUS AaTOMOB.
XanmpKoreHbl — TIPOCThIe BemiecTBa. Aymmorponus. CTpoeHue
MOJIEKYJ QJUIOTPONHBIX MOAM(UKAIMA ¥ WX CBOWCTBA.
[Tonyyenue u npuMEeHEHHE KUCIOPOAA U Cepbl. XalbKOT€HbI B
MIPHUPOJIe, MX OUOJIOTHYECKasl POTb.
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JueMmentbl VA-rpynnbl. O0mmas XxapakTepUCTHKa DIIEMEHTOB
9TOM Irpynmbl HA OCHOBaHUU UX MoJiokeHud B [lepuonnueckoit
cucreme 3eMeHToB JI. Y. MenzeneeBa U CTpOEHHUS aTOMOB.
CTtpoeHre MOJEKYIbl a30Ta M AUIOTPONMHBIX MOAU(UKALUI
dbochopa, wx QuNIECKHEe W XUMHYECKHE CBOMCTBA.
Bognoponusie coemuHenust 31eMeHTOB VA-rpynnbl. OKcHIbI
a3zoTa u dochopa, COOTBETCTBYIONUE UM KUCIOTHL. COIM 3TUX
kucnoT. CBoicTBa KHUCIOPOAHBIX COEIMHEHMH a3zoTa u
tdocdopa, ux 3HAUCHHWE W TpHUMEHEeHHe. A30T W ¢ocdop B
npUpoae, NX OMOJOrHYecKas poiib.

JJIeMeHTBI IVA-rpynnsi. Obmast XapaKTepUCTUKA
JJIEMEHTOB STOW TPYIIBI Ha OCHOBAaHUHM WX IIOJIOKEHUS B
ITepuoauueckoit cucreme snemeHToB [[. WM. MenpaeneeBa u
CTPOCHHUs aTOMOB. Yriepoi u ero amwioTpomnus. CBoicTBa
AIJIOTPOITHBIX MOTU(UKAIMKA yriepona, WX 3HA4YeHHE |
npuMmenenne. OKCHIIBI M THIPOKCHIBI YTIIepoIa M KPEMHUS, X
xuMuuyeckue cBoiictBa. Conu  YroiapbHOM M KPEMHHEBBIX
KHCJIOT, WX 3HaueHWe W npuMeHeHue. [IpupogoOpasyromast
POIB yTIIepoa JUTsl )KUBOW U KPEMHHUS JJIsT HEXKUBOH TPUPOJIBL.
d-Onemenmut

Ocobennoctn crpoenust atomoB d-anementoB (IB-VIIIB-
rpynm). Mens, IUHK, XpOM, JKeJle30, MapraHell Kak MpoCThIe
BelIeCTBa, WX (U3NYECKHEe ¢ XHMHYECKHE CBOWCTBA.
HaxoxneHue 3THX METauIOB B NPUPOAE, UX IOJIy4YEHHE U
3nauenne. CoemuHeHuss d-3EMEHTOB C  Pa3IHUYHBIMH
CTETICHAMH OKHCJICHHs. XapaKTep OKCHIIOB W THAPOKCHIIOB
9TUX DJJIEMCHTOB B 3aBHCHUMOCTH OT CTCIICHU OKHUCJICHUA
MeTaa.

JlaGopaTopHas pabora. 2
[lonmy4yeHnue u CBOWCTBA TMAPOKCHAA ATFOMHUHUS U THAPOKCHIA
IIUHKA.
IMpakTuyeckasi paéora. 4
PaboTa Hax MHIUBUIYaIbHBIM TIPOEKTOM.

Tema 2.13. Xumusgs B | XUMHUsI 1 MPOM3BOACTBO. XUMHUUYECKas MPOMBIIUIEHHOCTh 1 | 10

J)KU3HU 0011ecTBa

XUMHUYCCKHUEC TCXHOJIOT'UH. Cblpbe JUJIsL XUMHAYECKOU
MPOMBIIIUICHHOCTH. BO,I[a B XHUMHYECKOM MMPOMBIIIIJIICHHOCTH.
BHGPFI/ISI JJIsA XHUMHUYECKOT'O MMpou3BOJACTBA. HaquLIe

TPUHIIHIIBI XUMHUYECKOTO MIPOU3BO/ICTBA. 3amura
OKpy’Karollell cpeabl M OXpaHa Tpyda HIPU XHMHYECKOM
MIPOM3BOJICTBE. OcHoBHbIE CTaUH XUMHYECKOTO

mpousBozcTBa. CpaBHeHHE TPOM3BOJACTBA aMMHaka U
MeTaHoJja.

XuMusi B ceJbCKOM Xo3sificTBe. XUMHU3aLUA CEIbCKOIO
XO034ICTBa U €€ HalpaBiieHUsl. PacTeHuss U mo4Ba, HOYBEHHBIN
MOTJIOIIAIOIINE KOMIUTEKC. Y TOOpEHUsI ¥ MX KiIacCH(HKAIIHSI.
XHUMHYECKHE CPENCTBA 3aAIUUTHI pacTeHuil. OTpHLATENbHBIE
MOCJECTBUS TPUMEHEHHsT NEeCTUIHUIOB M Oopnda ¢ HHUMHU.
XuMH3alus >KUBOTHOBOICTBA.

Xumus 1 3k0a10rusa. XUMAYECKOE 3arpsi3HEHNE OKpY KaroLIei
cpeapl. Oxpana rugpocdepbl OT XMMHYECKOTO 3arps3HEHHS.
OxpaHa mOYBBI OT XHUMHYECKOTO 3arps3HeHus. OxpaHa
aTMocdepsl OT XUMHUYECKOTO 3arps3HeHus. OxpaHa ¢uiopsl 1
(dayHpl OT XHMMHYECKOTO 3arps3HeHus. buorexHonorus wu
TeHHAs WHXEHEPHSL.

XuMHsI UM TIOBCeJHEBHAas JKM3Hb 4YeJjioBeka. JlomamrHas
antexka. Moronme u yuctamume cpeactsa. Cpeacrsa 60pbObI ©
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OBITOBBIMU HaceKOMbIMU. CpejicTBa JIMYHOW TUTHUEHBI U
KOCMETHKH. XUMHS U IHUIa. MapKUPOBKHU YITAKOBOK TTHIIIEBBIX
Y TUTUCHUYECKUX MPOIYKTOB U YMEHHUE MX YUTATh. DKOJIOTHS
JKHIIMINA. XMMUS U TeHETHKA YeJIOBEKa.

IIpoayKThHl NUTAHUA KAK XUMHYECKHE COeTUHEHHUs].
Paccunrares XuMu9eckuii cocTaB OENKOB, JKUPOB, YTIIEBOIOB.
Paccumnrate  XxuMuueckuii coctaB  HaOopa  MPOAYKTOB
cyToyHoro panuoHa. COCTaBUTh MEHIO, B COOTBETCTBHH C

pacCUUuTaHHBIM XUMHYECKHUM COCTAaBOM

IIpakTHyeckas padoTa. 2 2
IeneTrueckas CBS3b MEKAY KiIaccaMH HEOPTaHWYECKHUX H
OpraHUYECKHX BEIIECTB.

PaboTa Ha/l HHIMBUIYaTbHBIM ITPOSKTOM.

[IpomexxyTouHas aTTecTarus: 18

BCEI'O
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J1st XapaKTEepUCTHKH YPOBHS OCBOEHHS yUeOHOr0 MaTepHaia UCIIOJIb3YIOTCA CIIEAYIOIUe 0003HAUCHHUS:
1.03HaKOMUTENBHBIH (Y3HaBaHUE paHee U3YUCHHBIX OOBEKTOB, CBOICTB);

2.penpoayKTUBHEIH (BBIOTHEHUE JESTENBHOCTH 10 00pa3ily, MHCTPYKIIUH WM IO PYKOBOACTBOM);
3.IpOAYKTUBHBIN (IUVIAHUPOBAHHE U CAMOCTOSTENIFHOE BBIIIOJHEHHE AEATENIBHOCTH, PELICHHE MPOOIEMHBIX

3amaq).

2.3. XapaKTepMCTmca OCHOBHbBIX BUI0OB y'leﬁHOﬁ ACATECJIBbHOCTH CTYACHTOB

Copepxanne 00y4eHUs

XapaKkTepuCTUKA OCHOBHBIX BUJIOB JICATEIILHOCTH CTYICHTOB
(Ha ypoBHE y4EOHBIX NEHCTBHIN)

Baxxnueiinme
XUMHUYECKUE TOHITHUS

YMeHue  JaBaTh  ONpeAEICHHE U ONEpPUpPOBaTh  CIEAYIOUIMMHU
XUMHWYCCKHUMHN IIOHATHUSAMMU. BCIICCTBO, XUMHUYECKHH 3JIEMCHT, aToM,
MOJIEKYJIa, OTHOCHUTEIIbHBIE aTOMHas W MOJICKYJISIpHAs MacChl, HOH,
AJUIOTPOIINA, H30TOIIbI, XUMHYECKad CBA3b, JJICKTPOOTPHULATCIBHOCTD,
BaJICHTHOCTb, CTENEHb OKUCIIEHUS, MOJIb, MOJISIPHAs Macca, MOJSPHBIN
0o0beM  Ta3000pa3HbIX  BELIECTB, BEIECTBA  MOJIEKYJSIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHMS, PACTBOPBI, AIIEKTPOJIUT U HEIJIEKTPOIIUT,
ANEKTPOIUTHYECKAs JTUCCOIMANNS, OKHCIUTENb W BOCCTaHOBHTEINb,
OKHCJICHHME€ U BOCCTAHOBJIEHHE, TEIUIOBOH 3((EeKT peakuuu, CKOPOCTh
XUMHAYECKON pEaKlnH, KaTalli3, XUMHUYECKOE PAaBHOBECHE, YTIIEPOIHBIN
CKeJleT, PyHKIIMOHAIbHAs IpyNna, H30MepHsl, TOMOJIOTHsI

OCHOBHBIE 3aKOHBI
XUMUU

DopmMyJIMPOBAHUE 3aKOHOB COXPAHEHMUSI MACChl BEUIECTB W MOCTOSIHCTBA
COCTaBa BEUIECTB. YCTAaHOBKA IMPUYUMHHO-CIECJCTBEHHON CBA3U MEXKIY
COJIepKaHUEM OTUX 3aKOHOB M HaNHCaHUEM XUMHUYECKUX (opmMyn u
YpaBHEHUH. YCTaHOBKA 3BOJIOLUOHHOM CYIIHOCTH MEHJIEIECEBCKOU U
COBpeMeHHOW  (opMynupoBOK mepuogudeckoro 3akona JI. W
MengeneeBa.  OObsicHeHWE  (UBMYECKOTO  CMBICIA  CHUMBOJHUKH
MepuoANYecKoi TabmuIel xuMmuueckux snemeHtoB JI. M. MennpeneeBa
(HOMEpoB 9dJIeMEHTa, Tepuojaa, TPYIIbI) W yCTAaHOBKA MPUYHUHHO-
CIEACTBEHHON CBS3M MEXIY CTPOCHHEM aToMa M 3aKOHOMEPHOCTSIMH
W3MEHEHUS CBOWCTB JJIEMEHTOB M OOpa3oBaHHBIX HMHU BEIIECTB B
MepuoJax W Tpymnmax. XapakTePUCTHKA DJIEMEHTOB MajbIX M OOJBIINX
[IepUoN0OB 1O uX mnonoxeHutro B Ilepuonmueckonn cucreme JI.M.
Menneneena

OcHOBHBIE TEOPUH
XHUMHHN

YcraHOBKa 3aBUCUMOCTH CBOMCTB XUMHUYECKHMX BEIIECTB OT CTPOCHUSA
aTOMOB O00pa3yIOUIMX HMX XHUMUYECKHUX DJIEMEHTOB. XapaKTepHUCTHKa
BAKHEHIINX THUIIOB XUMUYECKHX CBSI3€M M OTHOCUTEIBHOCTH JTOU
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tunosioruu. OObsCHEHNE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOECHUSA KPUCTAUIMYECKUX pemeTok. DopmMylIHpoOBKa OCHOBHBIX
MOJIOKEHU I TEOpUHU 3JEKTPOJIUTUYECKON U CCOIMalU u
XapakTEpPUCTUKA B CBETE AITOM TEOPUM CBOWCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKNX coeAuHeHUu. DOpMyJIMpPOBKA OCHOBHBIX IOJOKEHUU
TEOPUU  XHMHYECKOIO CTPOCHHUS OPraHUYECKUX COEAMHEHHN U
XapakTEpUCTUKAa B CBETE€ 3TOHM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
OPraHNYeCKUX COCIMHEHUN

Baxkueiimniue BemiecTa u
Marepuabl

XapakTepucTuka cocTaBa, CTPOCHHUS, CBONCTB, MOJYyYEHHUS U IPUMEHEHUS
BaxkHelmux wmerawioB (IA u IIA rpynn, amoMuHus, jxenesa, a B
€CTECTBEHHO-HAYYHOM Mpoduie u HEKOTOphIX d-3JIEMEHTOB) M HX
COEAMHEHMI. XapaKTepUCTUKA COCTaBa, CTPOEHHUSI, CBOMCTB, MOJYUEHUS U
npuMeHeHusi BakHenmux HemertamwioB (VIII A, VIIA, VIA rpynm, a
Takke azota W ¢ocdopa, yriepoga U KpEeMHHUsS, BOAOPOJA) M HX
coeuHEeHM. XapaKkTepuCcTUKa COCTaBa, CTPOEHUS, CBOMCTB, MOJIyUYEHUS U
NPUMEHEHHUsT ~ BaXHEWIIMX  KJIACCOB  YIJIEBOJOPOAOB  (aJIKaHOB,
LMKIJIOAIKAHOB, AJIKEHOB, aJIKUHOB, apEHOB) U UX Hanboyiee 3HAUMMBIX B
HapOJHOXO3SMCTBEHHOM  IIJJaHE  NpeJACTaBUTeNed.  AHaloruyHas
XapaKTepUCTHKAa  BAXHEWIIUX  MpEACTAaBUTENECH  JPYrux  KJIaccoB
OpPraHMYECKHUX COEIMHEHUMN: METaHOoJIa M ATaHOJA, CIIOXKHBIX I(PUPOB,
KHUPOB, MbLI, albAeTHA0B ((hopManbIETHI0B U alleTaiblerua), KeTOHOB
(ammeroHa), KapOOHOBBIX KHCIOT (YKCYCHOM KHCIOTHI, JUISI €CTECTBEHHO-
HAyyHOro mpoduiIs MpeAcTaBUTENeH OPYruX KIACCOB  KHCIOT),
MOHOCaxXapuJ0B (TJIIOKO3bI), AMCAXapUIOB (Caxapo3bl), MOJUCAXAPHIOB
(kpaxManma ¥ UEIUIIOJO03bl), AHWIWHA, aMHUHOKHUCIOT, OEIKOB,
WCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH, KAyIYKOB, IJIACTMACC

XHUMHUYECKUH S3BIK U
CHMBOJIMKaA

Ucnonb3oBanue B y4yeOHONH U mpodeccHOHANBHON JesTeNbHOCTU
XUMUYECKUX TEPMUHOB M CUMBOJMKHA. Ha3BaHue M3y4eHHBIX BEIIECTB 10
TPUBUAIILHON WM MEXIYHApOAHOM HOMEHKJIAType U OTPAXKEHUE COCTaBa
OTUX COCAMHEHHH C TIOMOIIbI0 XuMU4Yeckux Qopmyn. OTtpaxeHue
XUMHUYECKHUX MPOLIECCOB C MOMOIIBIO YPAaBHEHUM XMMUYECKUX PEaKlui

XUMHUYECKUE PEAKIUU

OObsicHEHHE CYIIHOCTHM XHMMHUYEcKHX mpoueccoB. Kraccuduxanus
XUMHUYECKHX pPEaKLUUH MO0 pa3IUYHbIM MpHU3HAKAM: YHCIYy U COCTaBy
MPOAYKTOB M PEareHToB, TeruioBoMy 3(ddekTy, HampaBieHuto, ¢ase,
HAJIMYMIO KaTajn3aTopa, U3MEHEHUIO CTENEHEeW OKMUCIECHHUS 3JEMEHTOB,
00pa3yromux BeIecTBa. Y CTaHOBKA MPU3HAKOB OOINET0 W Pa3InyHOTO B
TUMNOJOTUM pPEaKUUil JUii HEOpraHMYecKOoW M OpPraHWYeCKOH XUMMH.
Knaccuukanusi BemecTB M IMPOIECCOB C TOYKH 3PEHHS] OKHCIICHHS-
BoccTaHOBJNIeHUs. CocTaBleHUEe ypaBHEHUH peakIfii ¢ MOMOILBIO METO/1a
anekTpoHHoro  OamaHca.  OOBsCHEHHME  3aBUCHUMOCTH  CKOpPOCTHU
XMMHUYECKOM peakIuy U TOJIOKEHUS XUMHYECKOrO paBHOBECHUS OT
pa3nu4HbIX (HaKTOPOB

XUMHUYECKUI BrinonHeHne XMMHUYECKOTO 3KCHEPUMEHTa B TMOJHOM COOTBETCTBUHU C

AKCIIEPUMEHT npaBusiamMu  Oe3omacHoctd. HaOmionmenwe, Qukcanuss W onmucaHue
pe3yIbTaTOB MPOBEJIEHHOI'O SKCIIEPUMEHTA

Xumuyeckas [IpoBeaeHNEe CaMOCTOSITEIBHOTO TIOMCKAa XUMHYECKOW WHMOpMaIuu ¢

uHpopManus WCIIONB30BAHUEM  PA3JIMYHBIX  MCTOYHUKOB  (HAYYHO-TIOMYJISIPHBIX

W3IaHWM, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa).
Hcnonb30BaHne KOMIBIOTEPHBIX TEXHOJIOTUN JTsI 00pabOTKH U Tiepeaadn
XUMUYECKON WH(OPMAITUU U €€ MPEICTABIICHUS B Pa3IMYHBIX (popmax

Pacuetsl o
XUMUYECKUM (popMyiam

YcraHoBka 3aBHCHMOCTH MCKIAY Ka4eCTBEHHOM M KOJHUYECTBEHHOM
CTOPOHaAMH XHUMHUYCCKHUX 00BEKTOB H MMPpOonecCCOB. Pemenne PaCUYCTHBIX
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U ypaBHEHUSIM 3a/1a4 1o XUMUYecKuM GopMysiaM U ypaBHEHUSIM

[TpodunbHoe OOBsICHEeHNN XMUMUYECKUX SIBICHUH, MPOUCXOAAIINX B MPUPOE, OBITY U
po¢eCCHOHATILHO Ha  npousBoicTBe.  OmpeneneHue  BO3MOXKHOCTEH — IPOTEKAHUs
3HaYMMOE COJICpP)KAaHUE | XUMHUYECKHX TMPEBPAIICHUH B pa3nuyHbIX ycinoBusx. CoOmoneHue
IIPAaBUJI 3KOJIOTUYECKH TPAMOTHOIO IOBEIEHHUS B OKpY’Kalollel cpee.
OneHka BIMSHUS XUMHUYECKOI'O 3arpsi3HEHUs OKpYKAIOLIEH cpeibl Ha
OpraHu3M 4YeJIOBEKa U Jpyrue >kuBble opraHu3mbl. CoOmroieHre npaBuil
0€30MacHOT0 OOIIEHHsI C TOPIOYUMH M TOKCHYHBIMH BEIECTBAMH,
nabopaTopHbIM  obopyznoBaHueM. IloaroroBka pacTBOpOB 3aJaHHOMN
KOHIIGHTpalMd B OBITY M Ha TNpPOM3BOACTBE. KpuTHueckass oleHKa
JOCTOBEPHOCTH XHMMHUYECKOM HMH(POpMaLuy, MOCTYHAroIIeHd W3 pa3HbIX
HCTOYHUKOB.

3. YCJIOBMSA PEAJIM3ALIMU TPOI'PAMMBI JTUCHUITJIMHBI

3.1. TpeOoBaHusI K MUHUMAJIbHOMY MAaTepHAJbHO-TeXHHYECKOMY 00ecle4eHn 0

OcBoeHue mnporpamMmbl Y4eOHOH JUCUMIUIMHBI «XUMUS» TMPEIANOJaraeT Hajludue B
npodeccuoHaIbHON 00pa3oBaTeIbHON OpraHU3alluy, pealu3ylolled 00pa3oBaTeIbHYI0 MPOrpaMMy
cpenHero obmiero oopazoanus B npenenax ocBoenus OITOIT CITIO na 6a3e OCHOBHOrO OOIIETO
o0pa3oBaHMs, KAOMHETa XUMUHM ¢ JJabopaTtopueil 1 1a00paHTCKO KOMHATOA.

[Tomemenne kaOuHeTa XWMUH, JabopaTopwii U JaOOPAHTCKOH KOMHATHI YIOBJIETBOPSET
TpeboBanusM CaHUTAPHO-IMTHIEMHOJIOTHYECKHX MpaBuil U HopMatuBoB (CanlluH 2.4.2 Ne 178-02).

OcHarenue yueOHOTO KaOuHeTa:

® [10CaJI04YHbIE MECTA [0 KOJIMYECTBY CTYJCHTOB,;

® paboyee MECTO MPENOAaBaTes;

® [IeUaTHbBIE U HKPAHHO-3BYKOBBIE CPEACTBA O0yUCHMUS;

® JJIEKTPOHHBIE yUEOHbIE MaTepHaJIb 10 XUMHUHU.

TexHuueckue cpencTBa 00y4eHus:

® MYJIbTUMEIUNHOE 000PYAOBAHHUE;

e xomruiekT DVD auckoB ¢ yueOHbIME puibMaMy O XMMUH;

e IInTepHer.

Ob6opynoBaHue 1abopaTopuu 1 pabouux MecT J1adopaTopuu:

® KOMILJIEKT JIa0OpaTOPHBIX CTOJIOB;

® BBLITSDKHOM IIKag;

® KOMIUJIEKTHl JIaDOpaTOpHOW TOCynAbl, OOOpYHOBaHUS M PEAKTHUBOB HA  KaKIbIH
71a00paTOPHBII CTOJ 1O COOTBETCTBYIOIIUM TEMaM;

® HaTypalbHble  OOBEKTBI, MOJENH, Npubopel U  HAOOPBI  JUIsl  MOCTAHOBKU
JEMOHCTPALIMOHHOT'O dKCIIEPUMEHTA,

® BCIIOMOraTelIbHOE 000pYyI0BaHUE U UHCTPYKIINH.

[Tpu peanuzanuum paboueil mporpammbl ydeOHOW auctumiuHbl OY/.10 «Xumus» Moxer
OBITh HCIIONIH30BaHO MporpaMMHoe obecnieuenue Big Blue Button (BBB), Moodle, S-auck.

3.2. Mudopmanuonnoe odecneyenue o0ydenusi. IlepeyeHb pekoMeHAyeMbIX y4eOHBIX
usfnanuii, UnrepHer-pecypcoB, 10N0JHUTEILHON JUTEPATYPHI
OcHoBHas nuTeparypa:

1. I'abpuensn O. C. Xumusa. YriyOneHHslid ypoBeHb. 10 kiacc: y4eOHUK, cepus
Beprtukans — Mocksa. [dpoda, 2018 — 319 c¢. — TekcT: HEemoCcpeICTBEHHBIN.

2. I'abpuensn O. C. Xumwusa. YriyOneHHslid ypoBeHb. 11 kmacc: y4eOHUK, cepus
Beprtukans — Mocksa. [poda, 2018- 396 c. — TekcT: HemoCpeACTBEHHBIH.

3. Oprannyeckass xumus : npaktukyMm s CIIO / coctaBurenn T. A. Ponuna, FO. A.

I'yxxens. — CapatoB : IIpodobpazoBanue, 2021. — 67 c. — ISBN 978-5-4488-1141-8.— URL.:
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https://www.iprbookshop.ru/105147.html (mata obpamenus: 11.06.2021). — Pexum goctyna: s
ABTOPHU3UP. MOJIb30BATEINCH.- TEKCT : 3JIEKTPOHHBIMN.

4. [lennna, B. Y. Oprannueckas xumus : yueonoernocooue ais CI1O / B. U. Ilenuna, O.
10. AdanaceeBa, O. B. JlaBpentbheBa. — Capartos : [IpodoOpazoanue, 2021. — 136 ¢. — ISBN
078-5-4488-1241-5.—  URL: https://www.iprbookshop.ru/106839.html ~ (mata  oOpamieHus:
11.06.2021). — Pexwum g0CTyIa: Ijist aBTOPU3UP. TOJIb30Baresiel. TeKCT : 3JeKTPOHHBIIM

5. Bonnmeipea, O. U. Xumusa : 3amaunuk mns CIIO / O. WU. BonmeipeBa, O. IL
Kymnapesa, I1. A. TlonomapeBa. — Caparos : [Ipodo6pazosanue, 2020. — 140 ¢. — ISBN 978-5-
4488-0595-0.— URL: https://www.iprbookshop.ru/92199.html (mara obpamenus: 11.06.2021). —
Pexxum nocTyna: uist aBTOpU3Up. NoJIb3oBaTeneli— TeKCT : 3eKTPOHHBIHI

JlononnurenpHas IuTeparypa:

1. I0.A. Jlebenes, I'.H. ®aneeB, A.M. T'onybes, B.H. IllanoBas, M.b. CtenmanoB Xummus.
3agaunuk - M. FOpaiit,2017

2. napranka no ¢opmynam. dusuka, XuMHs, MareMaruka [DIEeKTpOHHBIN pecypc]/ —
DNeKTpoH. TEeKCTOBble naHHble. — HoBocubupck: Cubupckoe YHHUBEPCUTETCKOE HU3JaTeNIbCTBO,
Hopmaruka, 2017 — Pesxum mpoctyna: http://www.iprbookshop.ru/65259.html. — 5BC «IPRbooks»

3. HInapranka Mo HEOPraHUYECKON XUMUU [ DIEKTPOHHBIN pecypc]/ — DIEKTPOH. TEKCTOBBIE
nanable. — HoBocuOupck: Cubupckoe YHHBEPCHUTETCKOE H3aaTenscTBo, Hopmarmka, 2016 —
Pexxum moctyma: http://www.iprbookshop.ru/65212.html. — 3BC «IPRbooks»

4, Kum A.M. Oprannueckas XuMmus [DIEKTPOHHBIA pecypc]: yueOHoe mocoOue isi By30B/
AM. Kum— DnekTpoH. TekcToBble naHHble. — HoBocuOupck: CHOUMpCKOE YHUBEPCHUTETCKOE
uzgarensctBo, 2017 — Pexum gocryma: http://www.iprbookshop.ru/65281.html. — DBC
«IPRbooks»

S. Ky3pmenko H.E. Xumus. sl MIKOJIBHMKOB CTapIIMX KJIACCOB M ITOCTYIAIOIIMX B BY3bI
[DnexTpoHHbIil pecypc]: yuebnoe nocodue/ H.E. Ky3pmenko, B.B. Epemun, B.A. IlonkoB—
DNEeKTPOH. TEKCTOBbIE JaHHble. — M.: MOCKOBCKHI1 roCyAapCTBEHHBI YHUBEPCUTET UMEHU
M.B. JlomonocoBa, 2015 — Pexum mocryma: http://www.iprbookshop.ru/54673.html. —
OBC «IPRbooks»

6. I'abpuensn O.C. Xumus. Yray6nennsiit ypoBens. 10 kiace: yueOnuk — M. [Ipoda, 2016
1. labpuensu O.C. Xumus. YriayOiaeHHbI ypoBeHs. 11 knacc: yueOnuk M. [dpoda, 2017
8. Crace H.®. OOmas u Heopranudeckas XUMusi [DIEKTPOHHBIM pecypc]: CIPaBOYHUK IS
CIIO. — Capatos, 2017.— Pexum mocryma: http://www.iprbookshop.ru/66393.html - 3bC
«IPRbooks»
NHurepHeT-pecypcest:
1. www.dic.academic.ru (OHJIAMH-CIOBAPH M SHIIUKIIONIEIAN ).
2. www. biorosinfo.ru (o6miecTBo 6noTexHosoroB Poccun).
3. www.nano-info.ru (yueOHble MaTepuabl O Pa3BUTUU HAHOTEXHOJIOTHM).
4. www.xumuk.ru (CaliT 0 XUMHH).
S. WWwWw.uznaem.ru (KaTajor CaiToOB HAIIETO UHTEPHETA).
6. www. pvg. mk. ru (omumnuazna «ITokopu BopoObeBbI TOPBI»).
7. www. hemi. wallst. ru (OOpa3oBaTenbHbIN CaliT A MKOJBHUKOB «XUMUS»).
8. www.alhimikov.net (O6pa3oBaTenbHbI CalT I MIKOJIBHUKOB).
9. www. chem. msu. su (OnekTpoHHas OMOIUOTEKA 110 XHUMHUH ).
10.  www.enauki.ru (uaTepHeT-u3naHue I yunrteneil «EcTeCTBeHHbBIE HAYKH).
11. www. lseptember. ru (MeToauueckas razera «llepBoe ceHTIOPs»).
12. www. hvsh. ru (kypnan «Xumus B mkojae»). www.hijru (kypHan «Xumus u
KHU3HBY).
13.  www.chemistry-chemists.com (3J€KTpOHHBII KypHAIT «XUMUKA U XHMHUS).
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3.3. MeTtonnueckoe obecrnieyeHne 00pa3oBaTeJbLHOr0 Impouecca AJds  00y4yeHUs:
HHBAJU/AO0B U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

VYcnoBus opraHuMzallMd M COJEp)KaHUE OOY4YeHMsI M KOHTPOJS 3HAHWKW WHBAJIUIOB U
obyvarormuxcsi ¢ OB3 mo nmucnumiimHe «XUMHs» ONPEACISIOTCS MPOrpaMMOMN  JUCITUTIIMHBL,
aIalTHPOBAHHOM MTPU HEOOXOAUMOCTH JUIst 00yUEHHS YKa3aHHBIX 00yUJarOMIUXCsl.

Opranusanus oO0ydeHus, TEKylled U MPOMEXYTOYHOM aTTeCTallMM CTYJEHTOB-UHBAINUJOB U
cryneHtoB ¢ OB3 ocymecTBisieTcss ¢ y4eTOM OCOOCHHOCTEH MCHUXO(DHU3MYECKOTO pPa3BUTHS,
MHAWBUYaJIbHBIX BO3MOXHOCTEH U COCTOSTHUS 3/10POBbs TAKUX 00YUYaIOLIUXCS.

Hcxons u3 mcuxo(u3n4ecKoro pa3BUTUS U COCTOSIHUSL 3/I0POBbBSI CTYIEHTOB-WHBAIUIOB U
cryaenToB ¢ OB3, opraHusyrooTcsi 3aHATHS COBMECTHO C JPYTMMH OOYyYaloIUMHCS B OOLIUX
Ipymmnax, MCMHONb3ysS COLUUAIBbHO-aKTUBHBIE M pEeQIIEKCUBHBIE METOABI OOYYEHHUS CO3IaHHS
KOM(OPTHOI'O MCHUXOJIOIMYECKOI0 KIMMAara B CTYACHYECKOW IpyIIe WU, NPU COOTBETCTBYIOLIEM
3afBICHUM TAKOTO OOYydYaromerocsi, MO0 WHAMBHAYaJIbHOH NporpaMMe, KOTOpas SBIISETCS
MOJIUGUIMPOBAHHBIM BApUAHTOM OCHOBHOM pabodel mporpammbl JUCHMILIMHBL [Ipy 3TOM
CoJZiep)KaHUWEe NPOTpaMMbl JUCHUILIMHBI HE W3MEHsAeTCs. V3MeHsATcs, Kak MpaBuio, (HOopMbl
00y4eHMs U KOHTpPOJISI 3HaHU, 00pa30BaTesIbHbIE TEXHOJIOTHH U IUAAKTUYECKHE MaTepHaIbl.

OOyueHue CTyIEHTOB-UHBAIMIOB M cTyAeHTOB ¢ OB3 Takke MOXET OCYIIECTBISATHCA
WHAWBUYAIbHO W/WIM C TPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOJIOTHIA.

JucrannronHoe o0ydyeHne odecrneunBaeT BO3MOKHOCTh KOMMYHHKALIUI C TIpEnoaBaTesieMm,
a TaKk e C JAPYrUMMH OO0y4aeMbIMU IOCPEICTBOM BEOMHAPOB (HAIpUMeEp, C MCIOJIb30BaHHEM
nporpammbl  SKype), 4ro crnocoOCTBYeT CIUIOUCHHMIO TpYIIbI, HANpPaBisieT y4eOHYIO TPYIIy Ha
COBMECTHYIO paboTy, 00CYXIeHHE, IPUHATHE IPYIIIIOBOTO PEIICHUS.

B ydeOHOM mporecce aisi TMOBBIIMICHUS YPOBHS BOCHPHUATHS W TepepaboTKu ydeOHOU
uHbOpMallUU CTYJEHTOB-MHBAIUAOB U cTyleHToB ¢ OB3 mnpumeHstoTcs MyJiabTUMEAMHHBIE U
CTMEIMANIM3UPOBAHHBICE TEXHUYECKHWE CpEeACTBAa NpHUeMa-miepenaud ydeOHoil wuHpopmammu B
JIOCTYIHBIX (popMax sl CTYIEHTOB C pAa3JIMYHBIMM HapyLIEHUSIMH, OOECIeYMBAETCS BBIIYCK
AIbTEPHATHBHBIX  (OPMATOB  NEUATHBIX  MaTepUAIOB  (KPYMHBIA  MPUQT), DIEKTPOHHBIX
00pa3oBaTeNbHBIX PeCypcoB B popMax, alalTUPOBAHHBIX K OTPAHUYEHUSAM 3710POBbsl 00yUaroIuXcs,
HaJM4ue He00XOAMMOI0 MaTepUaIbHO-TEXHUYECKOTO OCHAIIIEHNUS.

[Ton6op u pa3zpaboTka yueOHBIX MaTepUaIOB MPOU3BOIUTCS MPENOaBaTEIEM C YU€TOM TOTO,
YTOOBI CTYJEHTHl C HapyUICHUSAMH cllyXa MOJIy4adud WUH(GOPMALUI0 BHU3YaJbHO, C HapyLIEHUSMU
3peHMsI — ayIMalIbHO (HampuMep, ¢ UCIOJIb30BaHUEM IPOTPaMM-CHHTE3aTOPOB PeUn).

Ilpumeuanue: Ilpenooasamenu, yuebHvle Kypcbl KOMOpbIX mpebyiom om CmyoeHmos
8bINOIHEHUSL ONPEOeNeHHbIX Cheyupuyeckux Oeticmeutl U npeocmasiaiowux cobot npoodiemy unu
oeticmeue, HegblNOIHUMOE Ol CMYOEHMO8, UCNbIMbIEAIOWUX MPYOHOCMU C NepeO0GUICeHUEM ULU
peuvio, obs3anvl 8 PIIJ] yuecmv smu ocobewHocmu u npeoirazamv CMYOeHMAM-UHBAIUOAM U
cmyoenmam ¢ OB3 anbmepnamusnvle memoObl 3aKpenieHus u3yiaemo20 Mmamepuad.

Jig ocyliecTBieHMsT NPOLEAYP TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U IPOMEKYTOYHOMN
aTrectaluu oOyvarouuxcs UHBaIMI0B U Ul ¢ OB3 (QoHI OLEHOUHBIX CPEACTB MO AUCLUUIUIMHE,
MO3BOJISIOMIUN OLEHUTh JOCTHKEHHE UMM PE3yJIbTaTOB OOYyYEHHs U YpOBEHb C(HOPMUPOBAHHOCTU
KOMIIETEHIIUM, MpPeIyCMOTPEHHbIX Y4e€OHBIM IUIAaHOM M paboyeil mnporpaMMoN AMCLMILINHBI,
ajanTUpyeTcs s 00y4JaroNMXCsl MHBAJIUIOB U JIUL C OTPAHUYECHHBIMUA BO3MOKHOCTSIMH 37I0POBBS C
Y4€TOM HMHIUBUIYaJIbHBIX MCUXO(PHU3UOIOTUYECKHMX OCOOEHHOCTEH (yCcTHO, MUCbMEHHO Ha Oymare,
MUCHbMEHHO Ha KOMIIbIOTEpE, B (hopMe TECTUPOBaHMS M T.I.). [Ipm HEOOXOIUMOCTH O0YYarOIUMCS
MIPEIOCTABIIAETCS AOMOJIHUTEIBHOE BpeMs sl TOATOTOBKU OTBETA MPU MPOXOKACHUN aTTECTAlIUN.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA YYEBHOHN JANCHUITVINHBI

Texymuii KOHTPOJIb U OLEHKAa pe3yJIbTaTOB OCBOEHHUS AMCLUMILIIMHBI OCYIIECTBISETCS
mpernojiaBaTesieM B TPOLECCe MPOBEACHUS INPAKTUUYECKUX 3aHATHH M Ja00opaTOpHBIX padoT,
TECTUPOBAHUS, a TAaK)K€ BBIIIOJIHEHUS 00y4YarOUMMUCS UHIUBUIYalbHBIX 3aiaHuil. [IpomexyTounas
arrectanus B popme nuddepeHIpoBaHHOro 3a4eTa B 1 cemectpe, Bo 2 cemecTpe B (hopMe sK3aMeHa
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Pe3ynbraThl 00ydeHus

@OpMBI U METOJIBI KOHTPOJIS U
OIICHKU Pe3yJIbTaTOB Oy4eHUS

* JINYHOCTHBIX:

— YyBCTBO I'OPJOCTH U YBAXKEHHUs K MUCTOPUHU U JOCTHKCHUIM
OTEYECTBCHHOM XHMMHUYECKOM HAyKH; XHMHUYECKH TIPaMOTHOE
MOBEJCHUE B MPOPECCUOHATBHON EATETBHOCTH U B OBITY IIpU
oOpalleHnn C XUMHUYECKMMM BEIIECTBAaMH, MaTepuallaMH HU

poleccamy;
— TOTOBHOCTH K TIPOJIOJDKEHHUIO OOpA30BaHUS M IMOBBIIICHUS
KBaJTM(pUKAITN B n30paHHON npodeccuoHaIbHON

NESITeIbHOCTH U OOBEKTHBHOE OCO3HAHHE POJM XUMHUYECKUX
KOMIICTCHITUMN B 3TOM;
— YMEHME HCHOJb30BaTh  JOCTHM)KEHUS  COBPEMEHHOMH
XUMUYECKOM HAyKM M XHMHYECKMX TEXHOJOTMH s
MOBBIIIEHUS! COOCTBEHHOI'O HMHTEJIEKTYalbHOTO pa3BUTHUS B
BBIOpaHHOM MTPO(GECCHOHATBHON IeATEIIEHOCTH;

* MeTanpeIMeTHbIX:
— HCHOJb30BAaHUE pA3JIUYHBIX BUJOB  I[103HABATEIbHON
NESITeIbHOCTM W OCHOBHBIX MHTEIUJICKTYAJIbHBIX OIEpalnui
(moctaHoBkM 3amayu, (GOPMYIUPOBAHMS THUIIOTE3, aHAIM3a M
CHHTE3a, CpaBHEHM, 00001eHus, cucTeMaTH3alluy,
BBISIBJICHMSI ~ NPUYMHHO-CIICJICTBEHHBIX  CBSI3€H,  IOMCKaA
aHajoros, (OpPMYJIMpPOBAHUS  BBIBOJOB) JJIS  pPELICHUsA
[IOCTAaBJIEHHOW 3aJauM, NPUMEHEHUE OCHOBHBIX METOJIOB
no3HaHus (HAOJMIOACHUS, HAYYHOIO SKCIEPUMEHTa) JUId
U3Y4YEHUsI Ppa3JIMYHBIX CTOPOH XHUMHUYECKUX OOBEKTOB U
IPOLECCOB, €  KOTOPBIMM  BO3HHUKAaET  HEOOXOIUMOCTb
CTaJIKUBATHCS B PO ECCHOHATILHOH cdepe;
— HCIOJB30BAaHUE PA3JIUYHBIX HCTOYHUKOB JUIsl IOJyYEHUs
XUMHUYECKON uHpopMaIuuy, yMEHHE OLICHUTH ee
JOCTOBEPHOCTb JUISl JTOCTHXKEHHUSI XOPOIIMX pE3YJIbTaTOB B
npodeccuonanbHoOM chepe;
* IPEAMETHBIX:
— c(hopMHpPOBAaHHOCTh NPEJICTABICHUA O MECTe XHMHUU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa; INOHHMAHHUE pOJIH
XUMHUU B (OPMHUPOBAHUHM Kpyro3opa U (PyHKIHMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHUs] TPAaKTUYECKUX 3a]1ay;
— BJIaJIEHUE OCHOBOIOJATAOIUMU XUMUYECKUMH TOHATUSAMU,
TEOpUSMH, 3aKOHAMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE
10JIb30BAHNE XMMHUYECKON TEPMUHOJIOTUEN U CHMBOJIMKOM;
— BIAJCHUE OCHOBHBIMH METOJaMH HAY4YHOI'O I[O3HAHUS,
UCTOJb3yeMbIMU B XUMHUH: HaOJIOJICHUEM, OIHMCAHUEM,
U3MEpEHUeM, OKCIEPUMEHTOM; YyMEHHe 00pabaTbIBaTh,
OOBSICHATh Ppe3yJAbTaThl MPOBEACHHBIX ONBITOB M JeJaTh
BBIBOJIbI; TOTOBHOCTH U CIIOCOOHOCTb MPUMEHSTH METOJIbI
MIO3HAHUS NIPU PEIIEHUM NTPAKTUYECKUX 33/]a4;
— c(QOpPMHUPOBAHHOCTb yYMEHHUS J1aBaTh KOJMWYECTBEHHbIE
OLIEHKU U TIPOU3BOJIUTH PACUeThl [0 XUMHUUECKUM (opMysIaM U
YpaBHEHUSIM;
— BIAQJCHHWE NPABWIAMH TEXHUKH
MCIOJIb30BAaHUU XUMUYECKUX BEILECTB;
— c(hopMUPOBAHHOCTh COOCTBEHHOW MO3UIMU 110 OTHOIICHHIO

0e30macHOCTH  TpHU

Tekyimuii KOHTPOJIb:

OneHka 3HaHUN CTYAEHTOB
IPOBOAUTCS MO pe3yibTaTaM
WH/IMBUYaIIbHOTO,
(bpoHTAIBHOTO orpoca,
TECTOBOTO KOHTPOJI 3HAHUMU,
3aIINTHI pedepatos,
COOOLIeHN MO TpeaaraeMoi
TEMaTHKE; HCEMEHHBIM
IPOBEPOYHBIM paboTam; 10
pe3ynbTaTaM  BBINOJHEHHBIX
nabopaTtopHbIX  paboT U
OTYETOB MO HHUM.

[TpomexyTouHast aTTecTalus B
dbopme
nudepeHIIMPOBaHHOTO
3ayeta B | cemectpe, BO 2
cemectpe B popMe dK3aMeHa
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K XUMHYECKOW WHQOpMaIMy, TOJydaeMOl W3 Pa3HBIX
NCTOYHHUKOB.

OO0mme KpUTEPHH OLICHKH Pe3y/IbTATOB OCBOCHUSI Y4eOHOM JMCIHIIIHHbI

B yCTHBIX M NHUCbMEHHBIX OTBETaxX CTYJCHTOB Ha MPAKTHYECKUX (CEMHHAPCKUX U
na00OpaTOpHBIX) 3aHATUSAX, B COOOIIEHMSAX M JOKJIagaX, W JApYrux (opMax ayauTOpHOW W
CaMOCTOSITEJIbHOW Pa0OThl, a TAaKXKe B TEKYILUX KOHTPOJBHBIX pabOTax yUHUTHIBAIOTCS: TIyOMHA
3HAHUMH, BJAJleHUE HEOOXOAUMBIMU YMEHHUSMHU (B 00BEME IMPOrpaMMmbl), JIOTUYHOCTb H3JI0KEHUS
MaTepuiia, BKJItouasi 000011eH s, BEIBO/IbI, COOIIOAECHNE HOPM JINTEPATypPHOH PEUH.

OLEeHKY «OTJIMYHO» 3acily’)KMBAaeT CTYIEHT, TBEPAO 3HAIOIIMN IMPOrpaMMHBIA Marepual,
CHCTEMHO U TPAMOTHO M3JIaratoluil ero, AeMOHCTPUPYIOUIMIH HEOOXOAUMBINH YPOBEHb KOMIIETEHIIMH,
4EéTKHe, C)KAaThle OTBETHl Ha JONOJHHUTEIbHBIE BOIPOCHI, CBOOOIHO BIAACIONIUN MOHATHIHHBIM
anmnaparoM.

O1eHKy «XOpomIo» 3acily’)KUBAaeT CTYACHT, MPOSBUBLIMI IOJHOE 3HAHUE IPOTrPAMMHOIO
MaTepuaga, JeMOHCTPUPYIOIUN CPOPMHUPOBAHHBIE HA JOCTATOYHOM YPOBHE YMEHHUS U HaBBIKH,
YKa3aHHbIE B IMpPOrpaMMe KOMIIETEHIIMH, JONYCKAIOMIUKA HENPUHIUNHAIbHbIE HETOYHOCTH IPHU
U3JI0’KEHUU OTBETA Ha BOIIPOCHI.

OLeHKY «yA0BJIeTBOPUTEIbHO» 3acilyKUBAaeT CTYACHT, OOHApYXMBIIUW 3HAaHUS TOJBKO
OCHOBHOI'O Marepuaia, HO HE YCBOMBIIMN JeTajld, JONYCKAIOIUN OIMMOKK NPUHLUIUAIBEHOIO
XapakTepa, JICMOHCTPHPYIOIIMH HE 10 KOHIA c(HOpMUpOBAaHHBIE KOMIETCHIUH, YMEHHS
CUCTEMATU3UPOBATh MaTepUall U AeaTh BbIBOJBI.

OLeHKY «Hey/I0BJIETBOPUTEJIBbHO» 3aCIyXUBaeT CTYAEHT, HE YCBOMBIIMA OCHOBHOI'O
COJIepKaHUsl MaTepualla, He YMEIOLIUI crcTeMaTH3MpoBaTh MH(GOpPMAIMIO, JleJaTb HEOOXOIUMble
BBIBOJIbI, YETKO U I'PAaMOTHO OTBEYATh HA 3a/IaHHbIE BOIIPOCHI, IEMOHCTPUPYIOLIUN HU3KUNA YPOBEHb
OBJIa/IEHUS] HEOOXOJMMBIMH KOMIETEHLUSAMH.

OueHnBaHMe CTYJAEHTA HA K3aMeHe 10 Y4eOHOM TMCHMIINHE

OrneHKka «OTJIHYHO» BBICTABIISCTCS CTYISHTY, €CIIM OH TJIyOOKO W TIPOYHO YCBOHII
MPOrpaMMHBIN MaTepual, HCUEPIbIBAIOIIE, IOCIEI0BATEIbHO, YETKO M JIOTUYECKH CTPOMHO €ro
W3JIaraeT, yMEeeT TECHO YBS3bIBaTh TEOPUIO C TMPAKTUKOW, CBOOOIHO CHpABIISIETCS C 3aJayaMu,
BOIIPOCAMM U JPYTMMH BUJAMU TNPUMEHEHUS 3HAaHUW, HE 3aTPyOHSAETCI C OTBETOM IIpHU
BUIONU3MCHCHUHN SaHaHHﬁ, HpaBI/IJ'II)HO O6OCHOBI>IBaCT HpI/IHflTOG pemeHHe, BJIaACCT
Pa3HOCTOPOHHUMHM HABBIKAMHU U TPUEMAaMU BBITIOJHEHHUSI MPAKTUYECKUX 3a]a4.

O1eHKa «X0pOoILI0» BBICTABISIETCS CTYACHTY, €CJIM OH TBEPAO 3HAET MaTepuaj, IPaMOTHO U
M0 CYIIECTBY H3JIaraeT €ro, He JAOINYyCKas CYIIECTBEHHBbIX HETOYHOCTEH B OTBETE Ha BOIPOC,
MPaBUJIIbHO MIPUMEHSET TEOPETUUYECKUE TIOJIOKEHUS MPU PEIIEHUN MPAKTUYECKUX BOIIPOCOB U 3ajad,
BJIaACCT H€06XOI[I/IMI>IMI/I HaBbIKAMHU U HpI/IéMaMI/I HUX BBIIIOJITHCHU .

OLeHKa «yI0BJIETBOPHUTEJIBHO» BBICTABJISETCS CTYIAEHTY, €CIM OH MMEET 3HAHHUS TOJbKO
OCHOBHOTO MaTepuaia, HO HE YCBOWJI €ro jerajei, JIOMyCKaeT HETOYHOCTH, HEIOCTATOUYHO
MpaBWIbHBIE (OPMYIHPOBKH, HAPYIIEHUS JIOTMYECKON TMOCIEeI0BATENbHOCTY B  HM3JIOKEHUH
HpOFpaMMHOFO MaTCpI/IaJ'Ia, HUCIIBITBIBACT 3any2[H€HI/I$I HpI/I BBIITOJIHCHU N HpaKTI/ILICCKI/IX pa60T.

OLeHKa «HEYAOBJETBOPUTEIBHO»  BBICTABISETCS  CTYIAEHTY, KOTOpbIH HE  3HAeT
3HAYUTENILHON YacTH MPOrPaMMHOTO MaTepHaa, I0MyCKaeT CYIIeCTBEHHbIE OMMUOKHN, HEYBEPEHHO, C
OOJBIIMMU  3aTPYAHCHUSIMH  BBITIONHSET TMpakTUdeckue paboTel. Kak mpaBuio, oleHKa
«HEYJOBJICTBOPUTEIHLHO» CTABUTCS CTYJEHTaM, KOTOpPbIE HE MOTYT MPOJOJDKATH 00ydeHue Oe3
JOTIOJTHUTEIBHBIX 3aHATHI MO COOTBETCTBYIOLIEH AUCIUIUIMHE.

IlepeyeHb BONIPOCOB ISl MOATOTOBKHU K MPOMEKYTOYHOM aTTeCTALMHU
10 Y4eOHOM AucHUuNInHe « XUuMHS»

1. HayuHbie MeTOIbI TO3HAHUS BEUIECTB U XUMUYECKHUX SBJICHHA.
2. OcHoBHbIe nOHsTHS XUMuH. BemectBo. ATom. Mosekyrna.
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3. OCHOBHBIE NOHATUSA XUMUH. XUMUYECKUH 3JIEMEHT. AJTIOTPOIIHSL.

4. OCHOBHBIE 33aKOHBI XMMMH (COXpaHEHMs MacChl M SHEprMM BellecTBa, ABOraipo,
MOCTOSIHCTBA COCTABa).

5. TBepnoe (kpuctasmmyeckoe W amopdHOE), KHIAKOE W Ta3000pa3HOE arperaTHbIC
COCTOSIHUS BEIIECTBA.

6. Paznuuus Mexxay cMecsiMu U XUMUYECKHMMU COEIMHEHUSIMH.

7. CoBpeMeHHbIE NPEACTABICHUS O CTPOEHUH aToMa.

8. Otkpsitue . . MenaeneesbiM [leproinueckoro 3akoHa.

9. IIepnonnueckuil 3aK0H U CTpoeHME aroMa. M3oTomsl.

10.  3HayeHume MEPUOJMYECKOrO0 3aKOHa U MEPUOJUYECKOM CHCTEMbl XHMHUYECKHX
anemeHToB J[.M.MeHneneesa 1 pa3BUTUS HAYKHA U IOHUMAHUsl XUMUYECKON KAPTUHBI MUPA.

11.  KoBaneHTHas XUMHYECKasi CBs3b.. IOJIAPHAS U HEMNOJSPHAs KOBAJCHTHBIE CBS3U.
11.MonHas xumuieckast CBsI3b.

12. Merannuueckas U BOJAOPOIHAS XUMHUECKas CBS3b.

13.  Tumsl KpUCTAUTMYECKUX PEIIETOK U CBOMCTBA BELIECTB C TAKUMHU KPHUCTAILIIAMU

14.  TloHsTHE O KOMIUIEKCHBIX COeIMHEHMsIX. VX 3HaueHue.

15.  Heopranuueckue monMMEphl: IPOCTbIE M  CIOXKHBIE BELIECTBA C aTOMHOMU
KPUCTANINYECKOH peIeTKOM.

16. Opranuueckue nonuMmepsl. X cTpyKTypbl ¥ c110COOBI TOTYUYEHHUS.

17.  Knaccudukamus opraHu4ecKux MOJIMMEPOB MO Pa3INUHbIM IPU3HAKAM.

18.  Kiaccudukamus qUCTIepCHBIX CHCTEM.

19.  3HayeHue AUCHEPCHBIX CUCTEM B JKUBOM M HEXHUBOM NPUPOAE U MPAKTUYECKON KU3HU
YeJloBeKa.

20.  Knaccugukanus XUuMHYECKUX PEaKLUi B OPraHMUECKOW XUMUU.

21. Knaccuukanus XuMHUYeCKUX peakiuii B HEOPraHUYECKOH XUMUH.

22.  Ilonsatue o ckopoctu peakuuil. DakToOppl, BIUAIOIIME HAa CKOPOCTb XHUMHUYECKOH
peaxkuuu.

23.  OOpaTuMOCTb XMMHUYECKHX peakuuil. Xumuueckoe papHoBecHe. DaKkTopbl, BIUSIOIINE
Ha CMEIllEHUE PaBHOBECHSI.

24.  Ou3MKO-XMMHUYECKas MPUPOA PACTBOPEHUS U PACTBOPOB.

25. CriocoObl BBIpaKE€HUSI KOHIIEHTpAI[MM pacTBOPOB: MaccoBas JOJS PacTBOPEHHOTO
BelecTBa (MPOLEHTHAs ), MOJIIpHAsl.

26.  MexaHHU3M TUCCOIMANNY BEIIECTB C PA3TUYHBIMUA THITAMUA XUMHUYECKUX CBS3EH

27.  OCHOBHBIE MOJOXKEHUS TEOPUH DIEKTPOIUTHUECKON AUCCOLUAIIH.

28.  Peaxkmum HOHHOTO OOMEHa.

29. Huccounanus Boasl. BogopoaHslii mokasaTensb.

30.  T'maponm3 comeid.

31.  TI'maposn3 opraHu4ecKHX BELIECTB.

32.  IIpakTHyeckoe MPUMEHEHHE THAPOIH3a.

33.  Crenenb okucnenus. Boccranosutenu u okucnurtenu. OKUCIEHHE U BOCCTaHOBIICHHE.
Krnaccudukanys okuciuTeabHO-BOCCTAHOBUTEIBHBIX PEAKIINM.

34.  Metoabl cOCTaBICHUS YPAaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUM.

35. ONEeKTpoAHbIE NOTEHIHUAIBI. JJIEKTPOXMMHUUYECKUN psA HaNpsHDKEHWM METaJuloB.
["anpBaHMYECKHUE AIEMEHTHI M IPUHLUIIBI KX PaOOTHI.

36.  DNexTposn3 BOJHBIX PACTBOPOB C MHEPTHBIMH JICKTPOIAMH.

37.  DIeKTposn3 BOAHBIX PACTBOPOB C PACTBOPUMBIMU JIEKTPOAAMHU.

38.  IIpakTHyeckoe MpUMEHEHHUE ICKTPOITH3A.

39.  Knaccudukanus HEOpraHUYeCKHX BEILECTB.

40.  TlomoxeHWe METAUIOB B IEPHOAMYECKOH CHCTEME W OCOOCHHOCTH CTPOCHHUS HX
atromMoB. OO1IHe crocoObl MOTYYEHUs] METAJIIOB.

41. O6mue ¢puznyecKkue 1 XMMUYECKUE CBOMCTBA METAIIJIOB.

42.  3HayeHHE METAJIOB B IPUPOJIE U KU3HU OPraHU3MOB.
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43.  Tlonarue Koppo3uu. XUMHUECKas KOPPO3Us. DIEKTPOXUMHUUECKask KOPPO3HUSI.

44, CriocoObl 3aIUTH METAUIOB OT KOPPO3HH.

45.  Tlonoxxenne HemeTayuioB B llepmoamueckoil cucreme, OCOOCHHOCTH CTPOSHHS HX
aTOMOB.

46.  bnaropomHble Ta3pl. OJIEKTPOHHOE CTPOCHHE AaTroOMOB OJIATOPOAHBIX Ta30B U
0COOCHHOCTH MX XUMUYECKUX U (PU3MUECKUX CBOUCTB.

47.  Hemeramnsl — mpocThle BemiecTBa. VX aTOMHOE M MOJEKYJSIPHOE CTPOCHHE HX.
AJnoTpomnusi.

48. XHUMHYECKHE CBOMCTBA HEMETAJUIOB.

49.  BopopoaHble COEIMHEHHS a30Ta, XJopa: UX IMoJyueHue, (u3nuecKue CBOWCTBA,
OTHOIIICHHE K BOJIE.

50. KucnorHele okcuabl, HX CBOMCTBA.

51. OcCHOBHBIC OKCHUIbI, HX CBOMCTBA.

52.  AHruapuisl KapOOHOBBIX KUCIOT KaK aHAJIOTH KUCIOTHBIX OKCUIOB.

53. Kucnorsl B cBeTe TEOpUU HIEKTPOJUTHUYECKON IUCCOIMALUU M MPOTOIUTHYECKOU
TEOPUHU.

54.  Knaccudukanus u o0me CBOWCTBA OPraHMYECKUX KUCIOT.

55. OcoOGeHHOCTH CBOMCTB KOHIIEHTPUPOBAHHON CEPHOM M a30THOM KHUCIIOT.

56.  OcHOBaHHS B CBETE€ TEOPUH IIEKTPOIUTUUECKON IMCCONMAIUN U MPOTOIUTUYECKON
TEOPUHU.

S7. XHUMUYECKUE CBOMCTBA IEJI0YEH U HEPACTBOPUMBIX OCHOBAHUI.

58.  CpoiicTBa 0€CKHCIOPOIHBIX OCHOBAHUN: aMMHUaKa U aMHHOB.

59.  AmdorepHbie OCHOBaHHS B CBETE IPOTOIUTUIECKOIN TEOPUH.

60.  AmQoTepHOCTh OKCHIOB U TUIPOKCUIOB MEPEXOAHBIX METAIIIOB

61.  OcoOeHHOCTH CBOWCTB COJICH OPTaHMYECKUX U HEOPTaHUYECKHX KUCIIOT.

62.  TI'enermyeckue psaabpl MeTauIa (Ha IPUMEPE KaIbIUs U XKee3a).

63.  I'enermueckue psabl HeMeTaUIa (CepPbl U KPEMHHUSA).

64. T'eHeTwdecKuil psj MEPEXOTHOIO IEMEHTA (IIMHKA).

65.  I'eneTmueckue psabl U TEHETHYECKAs CBSI3b B OPraHMYECKOW XHUMUH.

66.  J[BOliCTBEeHHOE TMOJOXEHHE BOJOpOJa B Mepuoandeckod cucreme. M3oTomsl
Bojopoaa. Tsbkenas Boza.

67.  OxuciuTesbHbIE M BOCCTAHOBHUTEIbHbBIE CBOMCTBA BOJIOPO/A, €0 MOIyUYEHHE.

68.  IlpumeHeHHE U POJH BOJAOPOAA B )KUBOI M HEXKUBOU MTPHUPO/IE.

69.  Llenounsle METaJlIbI. Hxnonyuenue, ¢buznyeckue u XUMUYECKHE
cBoricTBa.lIpupoHbIe COeAMHEHUS HATPHUS U KAJIWsl, UX 3HAUYCHUE.

70.  OOuiast XapaKTEepUCTHKA LIEIOYHO3EMEIbHBIX METAJIOB U MarHusl.

71.  Kanbuwii, ero noayyeHue, Gusnveckre U XMMHUYECKHE CBOMCTBA.

72.  BaxseilimMe coeJMHEHUs KalbliMs, X 3HaYeHUE U npuMeHeHue. Kanpuuil B nmpupose,
€ro OmoJyioruyeckast pob.

73.  XapakTepucCTHKa aJIOMHMHHS Ha OCHOBaHMHU MosoxkeHus B Ilepumonmueckoil cucreme
AJIEMEHTOB ¥ cTpoeHus atoMa.llomydenue, huznyeckre 1 XUMHUIECKHUE CBOHCTBA ATFOMUHUSI.

74.  BaxueiinMe coeAMHEHUS aTIOMUHMS, UX CBOWCTBA, 3HAYCHHUE U IPUMEHEHHE.

75. OO6mrast xapakTepHCTHKA yriaepoJia U KPEeMHHUS Ha OCHOBAaHUM WX TIOJOKCHUS B

IIEPUOAUYECKON CUCTEME U CTpOeHMs aToMa. IIpocTsie BelecTBa, OKCHIBI M THIPOKCUIBI YIIIEPOaa U
KpEMHHSL.

76. Bakneiiue cony yroabHONH U KPEMHUEBOU KHUCIIOT.

77. CuinkaTHast TPOMBIIUIEHHOCTb.

78.  OOmast XapakTepHCTUKA T'aJJOT€HOB Ha OCHOBAHUHU MX IMOJOXEHUS B NMEPHOAMYECKOMN
CHCTEME JJIEMEHTOB U CTPOCHHUS aTOMOB.

79.  TanoreHpl — TPOCTbIE BEIECTBA: CTPOCHUE MOJEKYJ, XHMHYECKHE CBOICTBa,
MTOJIy4YEHUE U IPUMEHEHUE.

80.  Baxueiimme coeAMHEHUS TAJION€HOB, X CBOWCTBA, 3HAYCHUE U IPUMEHEHHE.
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81. OOmiast  XapakTepHCTUKa XalbKOT€HOB Ha OCHOBAaHMM WX TIOJIOKEHUS B
[Tepuonuueckoit cucTemMe 3JIEMEHTOB U CTPOEHHUS aTOMOB.

82.  XampKOreHBl — MPOCTHIE BEIIECTBA, UX OMOJIOTHYECKAs POJIb. AJIIOTPOIIHS.

83.  IlonyveHue v MpUMEHEHHE KUCIOPO/Ia U CEpPHI.

84.  OOmasi xapaKTepHCTHKa JJIEMEHTOB VA-TpYyNIIbl Ha OCHOBAaHMHM WX IIOJIOKCHUS B
MEPUOINIECKOI CUCTEME DIIEMEHTOB M CTPOCHHUS aTOMOB.

85.  CrpoeHne MOJIEKyJIbI a30Ta U AUIOTPONHBIX Moaupukanuii pocdopa, ux Gpuzndeckue
Y XUMUYECKHE CBOHCTBA.

86.  Oxcuasl a30ta u hocdopa, COOTBETCTBYIONINE UM KUCIOTHI. COJIM 3TUX KUCIIOT.

87. Aot u dpochop B mpupoze, ux 6uosoruueckas poib.

88.  OOmas xapakTepucTHKa 3J1eMEHTOB [VA-rpynmbl Ha OCHOBAaHMM HMX IIOJIOKEHHUS B
[lepuonnveckoit cucTemMe JIEMEHTOB M CTPOCHHS aTOMOB.

89.  Vruepon u ero amiorporus. CBoiCTBa aIJIOTPONHBIX MOAM(UKAIMKA yrieponaa, ux
3HAa4YCHUE U IPUMCHEHHE.

90.  Oxkcubl U TUAPOKCHIBI YTIIEPO/Ia U KPEMHHUS, UX XMMUYECKUE CBOMCTBA.

91.  Coun yroibpHO#M U KPEMHUEBBIX KUCIIOT, MX 3HAYCHUE U TIPUMCHCHUE.

92.  Poub yriaeponaa aisi )KMBON M KPEMHHS JJIs1 HEXKUBOW TPUPOIBI.

93. OcobGennoctu ctpoeHus aromo d-anementos (IB-VIIIB-rpymnm).

94.  Menp, IMHK, XpOM, K€I€30, MapraHel] Kak MpPOCThIE BEIIECTBA, UX (HU3UYECKUE U
XHUMHUYECKHE CBOWCTBA.

95.  Haxoxnenuwe Menu, IIMHKA, XpOMa, jKejie3a, Maprania B MPHUPOJE, X IMOIydYeHUE U
3HaYCHUE.

96.  Coenunenus d-3IEMEHTOB C Pa3IMYHBIMH CTETICHSIMHU OKHCIICHUS.

97.  XapakTep OKCHJOB W THIPOKCHIOB ITHX JJIEMCHTOB B 3aBHCUMOCTH OT CTCIICHHU
OKHCJICHHUS METaJlIa.

98.  HayuHble NPUHIUIBI XUMUYECKOTO MPOU3BOACTBA. OCHOBHBIC CTAIMH XUMHUYECKOTO
MIPOU3BOJICTBA.

99.  3ammra OKpy’Karoliel cpeibl 1 OXpaHa TPy/ia P XUMHUECKOM IPOU3BOJICTBE.

100. Xwumwuzanwmsi CeTbCKOTO X03S1CTBA U €€ HAIIPABJICHUS.
101. Xwumwuyeckoe 3arpsi3HEHHE OKPYIKaIOIIEeH Cpebl.

102. BWOTEeXHOJOTHS ¥ TeHHAs HHKCHEPHSI.

103. Xwumus U MOBCeAHEBHAS KU3HD YEIIOBEKA.
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JIUCT PETHCTPALMY U3MEHEHWIA (AKTY AJIU3ALUN)
PABOYEI IPOTPAMMBI YYEBHOM JUCUMUIIIAHBI
OVY/]I.10 XUMUSI

HaunmMmeHnoBanue CrielniuaJILHOCTH
43.02.15 IToBapckoe 1 KOHIUTEPCKOE JIEII0

Pabouass mporpamma yueOnoit mucruruimasl OYJ[.10 Xumusa na 2022-2023 yueOHBIN TOJ

paccMOTpeHa W TIepeyTBEpIKICHA Ha 3aceJaHUM ITMKIOBONH METOIUYECKOW KOMHUCCHUU (DH3UKU U
MaTEeMaTHYECKUX JUCUUIUIMH 0e3 N3MEHEHUH.

ITpotokon Ne 2 ot «05» centsaops 2022 r.

[Ipencenarenb HUKIOBOW METOIUYECKON KOMUCCUU | [/, [ E B. ['epnunrep
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JIUCT PETHCTPALMA U3MEHEHUIA (AKTY AJIU3ALUN)
PABOUYEI IPOTPAMMBI YYEBHOM JUCHMUIIIAHBI
OVY/I.10 XUMUSI

HaunmMmeHnoBanue CrielniuaJIrHOCTH
43.02.15 IToBapckoe ¥ KOHIUTEPCKOE JIEIJI0

Pabouas nporpamma yueOnoit muctuuimabl OY/[.10 Xumusa na 2023-2024 yueOHBIN TOJ

paccMOTpeHa W TIepeyTBEpIKJICHA Ha 3aceJaHUM ITMKIOBONH METOIUYECKOW KOMHUCCHUU (DH3UKU U
MaTEeMaTHYECKUX JUCUUIUINH 0€3 N3MEHEHUH.

[Tporokon Ne 10 ot «26» utons 2023 r.

[Ipencenarenb HUKIOBOW METOIUUECKON KOMUCCUU | [/ ] E.B. I'epnunrep
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