CoCcyapCTBEHHOE aBTOHOMHOE NMPOMECCHOHAIBHOE
06pa30BaTe/IbHOE YUpex/eHue

«MaMagbILICKNIA NOMTEXHNUYECKNIA KONNEMK»»

N YTBEPXAARO
3amaunpekTtopa no TO
/ daiizpeeBa B.B.

2020 .

PAGOYAS NMPOrPAMMA YYEBHOW ANCLUMNINHBI
oY 10 XMUS

Mo npodeccnmn
43.01.09 lNoBap, KoHAMTEP

MamagbiL

2020



Pabouyas nporpamma y4ebHON AUCLUMNINHBI COCTaB/ieHa Ha OCHoBe: punoxeHus 4
NHHOPMALIMOHHO-METOAMYECKOr0 nucbMa «O6 aKTyaNbHbIX BOMPOCAX Pa3BUTUA
cpeaHero npodeccnoHanbHOro obpasoBaHus, paspabatbiBaeMbiX PrAY «DUPO» oT
11.10.2017 r. Ne 01-00-05/925, «PekomMeHAauuini MO OpraHu3auuy mnosyyeHus
cpeaHero o6uero obpasoBaHusA B Mpefdeniax OCBOeHWUA 06pa3oBaTe/lbHbIX MPorpamm
cpeaHero npodeccMoHanbHOro 06pasoBaHNa Ha 6a3e OCHOBHOMO 06LLEro 06pa3oBaHNs
C y4yeToM TpeboBaHWin (efiepanbHbIX FOCYAapCTBEHHbLIX 06pa3oBaTe/lbHbIX CTaHAapTOB
M Monyyvyaemor npoeccu WAM  CneumanbHOCTM  CpefHero npoeccroHaIbHOro
06pa3oBaHns», PeKOMeHA0BaHHbIX [lenapTaMeHTOM rocyAapCTBEHHOW MONUTUKA B
chepe MOArOTOBKM paboymx KagpoB W  AOMNONHUTENbHONO MPOMeCcCMOHaIbHOMO
obpaszoBaHMs MwuHUCTepcTBa 006pa3oBaHMa U Haykum  Poccuiickoin  degepaumm,
nicemo  ampektopa [OenapTtameHTta H.M. 3onotapesoit o1 17.03.2015 r. Ne 06-259,
«[pyMepHO nNporpammbl 06LLe06pa3oBaTe/lbHONM YYeOHOW ANCUMUMANHBI «XUMUS »,
pekomeHgoBaHHOW ®PIrAY «®defepa/ibHbliA  UHCTUTYT pa3BUTUA  06pa30BaHUA»

(npoTtokon Ne 3 ot 21 utona 2015 r.)

O6cyx/aeHa 1 ogobpeHa Ha 3acefaHunn PaspaboTana npenojaBaTefib:
WNK/T0BOM METOAMYECKOW KOMUCCUN

4 A daccaxoBa 3.P.

MaTeMaTUYeCKNX N 06LLMX

eCTeCTBEHHOHAYUHbIX

ancumninH

Mpotokon Ne /
« ™ » a3u/Plyra- 2020 r.

MpeacepatensLUK ,/ H.C.IopbiBaeBa



CONEPKAHUE

MACIIOPT paGo4eii TIPOTPAMMBI YYEBHOM
JUCHUILINHBI

CTPYKTYPA U coaepKaHHue YYEBHOM JUCIATLINHBI

. YCJIOBHSI peajin3allud y4eOHO# THUCHUNIHHbI

Kontponr n OIEHKA Pe3yJabTAaTOB OcBoenus yueoHoi

AUCHHUITIJIHHDbBI

11

12



1. MACIIOPT IPOT' PAMMBI YYEEHOU JUCITAILINHBI
Xumust
1.1. ObJacTb NpUMeHeHHUsI TPOrPAMMbI

IIporpamma yueOHON TUCIUILIHHBI SBJISIETCS YaCThIO MPOTPAMMBI ITOATOTOBKH KBAIN(UIIMPOBAHHBIX
pabounx (cnyxkamux) (nanee — [TIIKPC) B coorBercTBrn ¢ ®I'OC 1o mpodeccusim CITO, Bxoasmmm
B COCTaB YKPYIHEHHOH rpymmsl npodeccuii 43.00.00 Cepsuc u Typu3M:

43.01.09 IloBap, koHOUTEDP.

1.2. MecTo yueOHOIH JTUCHHUILUINHBI B CTPYKTYPe OCHOBHOH NMpo(hecCHOHATILHOI 00pa3oBaTeIbHOU
NPOrpaMMbl: TUCIUIUINHA BXOAUT B 001e00pa30oBaTeIbHbIN UK.

1.3. Heab u niaHupyeTcs pe3yJabTAThl OCBOCHUS JAUCHHIIUHbBI —

OcBoenne coneprkanust yaeOHOH TUCIUIUIMHBI « XUMUsD» 00eCTIeunBaeT JOCTH)KEHUE CTYAEHTaMU
CIEeNYIOLIUX Pe3y/lbmamos:

PesyabTaThl 0cBOeHHS YUeOHOI JHCHHUIIHHBI

OcBoenue conep:kanus y4eOHON TUCIUTUTMHBI XUMHUST 00€CTIeYBACT
IOCTIDKEHUE

JINYHOCTHBIX Pe3yJIbTATOB:

— YyBCTBO FOPJOCTH M YBAKEHHS K HCTOPUH U TOCTHKEHHSIM

OTEYECTBEHHON XUMHUECKON HAYKH; XUMUYECKH IPAMOTHOE TIOBEIICHHE B
npodecCHOHaTbHON NEATETbHOCTH U B OBITY MPH OOpAIleHNH ¢ XUMUYECKUMU
BEIIECTBAMH, MaTePHAJIAMH U TPOLIECCAMH;

— FOTOBHOCTH K MPOAOIDKEHHUIO 00Pa30BaHUS M MOBBIICHUS KBATH(DUKALIUN

B N30paHHOH NMPo(hecCHOHANBHON AEATEIbHOCTH U OObEKTUBHOE OCO3HAHUE POITU
XUMHYECKUX KOMIIETEHIIHH B 3TOM,

— YMEHHE HCIIONIb30BaTh JOCTH)KEHUSI COBPEMEHHON XUMUYECKON HAyKH U
XUMHYECKUX TEXHOJIOTHH 151 TOBBIIEHHsI COOCTBEHHOTO HHTEIJIEKTYAIbHOTO
pa3BUTHA B BEIOPaHHOM MPOQECCHOHATBHON e TeTbHOCTH,
MeTaNpeAMEeTHBIX Pe3yJbTaTOB:

— UCTOJIb30BAHNE PA3IMYHBIX BUJOB MTO3HABATEILHON NESATEIBHOCTH U

OCHOBHBIX MHTEJUIEKTyaJIbHBIX ONepaluii (IOCTAHOBKH 3a/1a4H, (POPMYIHPOBAHUS



TUIOTE3, aHAJIN3a U CUHTE3a, CPaBHEHMs], 0000IIEeHNs, CUCTeMAaTHU3aIINH,

BBISIBJICHUSI PUYHHHO-CJICICTBEHHBIX CBSI3€H, MMOMCKA aHAJIOTOB,
(dbopMyTMPOBaHMSI BBIBOAOB) JJIsl PELISHUS TIOCTABJICHHOHN 3a1a41, TPUMEHEHUE
OCHOBHBIX METOJIOB MO3HAHUs (HAOIIOIEHHS], HAYYHOTO SKCIIEPUMEHTA) IJIsI
U3YYEHUS PA3IMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB U MPOLIECCOB, C KOTOPBIMU
BO3HUKAeT HEOOXOUMOCTD CTAIKUBATHCS B IPOPECCHOHATBHOMN cdepe;

— HUCTIOJIb30BAHHUE PA3JIMYHBIX UCTOYHUKOB JIJIS TOJTYYESHHSI XUMUYECKON
uH(POPMALIUN, YMEHUE OLIEHUTH €€ JOCTOBEPHOCTD IJISl TOCTHIKEHUST XOPOIITIX
pe3yJbTaToB B nMpodeccroHanbHON chepe;

NMpeAMETHBIX Pe3yJIbTATOB:

— ¢(hOpMHUPOBAHHOCTD MPEACTABICHUN O MECTE XMMUU B COBPEMEHHOM
HAYYHOW KapTHUHE MHPA, TOHUMAaHUE POJIM XUMHUH B (DOPMHUPOBAHUH KPyro3opa u
(YHKIIMOHAJILHOW MPaMOTHOCTH YeJIOBEKA JIJIsl PELICHHSI MPAKTUYECKUX 3314,

— BJIQJCHIE OCHOBOMOJIATAIOIMMU X UMIHYECKUMHU MOHSITUSMHE, TEOPUSIMH,
3aKOHAMH U 3aKOHOMEPHOCTSIMH, YBEPEHHOE MOJIb30BAHNE XUMHUUECKOH
TEPMUHOJIOTUENH U CUMBOJIUKOM,

— BJIQJICHHE OCHOBHBIMHU METOAAMH HAYYHOTO MO3HAHUS, UCTIOb3YEMbIMU B
XUMUU. HAOJFOAEHUEM, OTIFICAHUEM, U3MEPEHHUEM, SKCTIEPUMEHTOM, YMEHHE
oOpabaTbiBaTh, OOBSCHSATH PE3YJIbTATHI IPOBEACHHBIX OIMBITOB U JI€1aTh BHIBO/IBI,
TOTOBHOCTb U CLIOCOOHOCTH MPUMEHSITh METO/IbI TIO3HAHHUSI TIPU PELICHUN
MPAKTHYECKHX 3a7ad,

— ¢(hOpMHUPOBAHHOCTb YMEHHUS IaBATh KOJIMYECTBEHHBIC OLICHKH U
MPOU3BOAUTH PACUETHI 0 XUMUYECKUM (POPMYJIaM U YPaBHEHUSIM,

— BJIaJIEHHE MPAaBUIIAMU TEXHUKH O0€30MaCHOCTH MPH UCIIOJIBb30BAHUU
XUMHUYECKHUX BEIIECTB,

— ¢(hOpMHUPOBAHHOCTb COOCTBEHHOM MO3UIIUH TI0 OTHOIICHUIO K XUMUYECKON
WH(POPMALINH, TTOJTYYaeMON U3 Pa3HBIX HCTOYHUKOB.

OcBoenune conepskanust y4eOHOM TUCITUTUTMHBI XUMUST 00eCTIeunBaeT



dbopmMupoBaHNE U Pa3BUTHE YHUBEPCATIbHBIX yUEOHBIX AEHCTBUI B KOHTEKCTE
NPEEMCTBEHHOCTH (POPMHUPOBAHUS OOIINX KOMIIETECHIIUI
TUIOTE3, aHAJIN3a U CUHTE3a, CPaBHEHUs], 0000 HNs], CUCTeMAaTHU3alINH,
BBISIBJICHHSI IPHYHNHHO-CIIEICTBEHHBIX CBSI3€H, IIOMCKA aHAJIOTOB,
(dbopMyIHpPOBaHUs BBIBOAOB) JJIsl PELIEHHSI TOCTABJICHHON 3a7auH, MPUMEHEHHUE
OCHOBHBIX METOAOB MO3HAHUS (HAOIOACHNS, HAYYHOTO SKCIIEPUMEHTA) TSI
U3YUYEHHS PA3IMIHBIX CTOPOH XUMHUYECKHUX OOBEKTOB M MPOLIECCOB, C KOTOPBIMHU
BO3HUKAeT HEOOXOIUMOCTD CTAIKUBATHCS B IPOPECCHOHATBHOMN cdepe;

— WCTOJIb30BAHUE PA3JIMIHBIX NCTOYHUKOB IS TOJTyUEHHSI XUMHYECKON
UH(pOPMALINH, YMEHNE OLEHUTD €€ JOCTOBEPHOCTD IS JOCTH)KEHUS XOPOLIHX
pe3yJbTaToB B npodeccroHanbHON chepe;

NpeAMETHBIX Pe3yJbTATOB:

— ¢(hOpMHUPOBAHHOCTD MPEACTABICHUN O MECTE XMMUU B COBPEMEHHOM
HAYYHOH KapTHHE MUPA, TOHUMAHHE POJIM XUMHUH B (POPMUPOBAHUU KPyro3opa u
(YHKIMOHAIBHON TPAMOTHOCTH Y€JIOBEKA JJISl PEIICHHUS IPAKTUUECKUX 3a/1ad,;

— BJIaJIEHHE OCHOBOIIOJIATAIOLTUMH X IMUYECKIMHU TIOHSATHSIMHE, TEOPHIMH,
3aKOHAMU M 3aKOHOMEPHOCTSIMH, YBEPEHHOE MOJIb30BAHNE XUMUYECKOH
TEPMUHOJIOTHENH U CUMBOJIUKOM,

— BJIaJIEHNE OCHOBHBIMH METOJIAMH HAyYHOT'O NIO3HAHUS, HCIIOJIb3YEMbIMH B
XUMHHU: HAOJFOICHUEM, OTTUCAHIEM, U3MEPEHHEM, SKCIIEPIMEHTOM; YMEHHUE
00pabaTbIBaTh, OOBSICHATDH PE3YJIbTAThl IPOBEECHHBIX OMBITOB U JIEJIATh BHIBOJIBL,
TOTOBHOCTb U CIIOCOOHOCTH MPUMEHSITh METO/IbI TO3HAHUS TPU PEIIEHUH
NPAaKTUYECKHX 337124,

— c(OPMHUPOBAHHOCTb YMEHHS 1aBaTh KOJMYECTBEHHbIE OLICHKH U
MPOM3BOIUTH PACUETHI [0 XUMHUYECKUM (POPMYJIaM U YPaBHEHHSIM,

— BJIaJIEHHE MPAaBUIIAMU TEXHUKH O0€30MaCHOCTH MPH UCIIOIB30BAHUU
XUMHYECKUX BEIIECTB,

— ¢(hOpMHUPOBAHHOCTb COOCTBEHHOU MO3UIIMHU IO OTHOLICHUIO K XUMUYECKOM

UH(pOpPMAaLINH, TOTy4aeMOH U3 Pa3HbIX HCTOUHHKOB



Brinycknuk, ocBousimii [ITTKPC, nomken o6ianate 00MMMA KOMIIETCHIASIMM,
BKJIIOYAIOIIUMH B ¢eOst cHOCOOHOCTD!

OK 1. IloHumMaTh CyIIHOCTh U COLMANBHYIO 3HAYMMOCTDb CBOEH Oyaymelt nmpodeccuu, mposiBIATh K
Hel YCTOWYUBBIN HHTEPEC

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO AESTEIBHOCTb, BBIOUPATH TUITOBBIE METOJIBI U CITIOCOOBI
BBIMOJIHEHHS! TPO(ECCHOHANBHBIX 3a/1a4, OLEHUBATh X 3()PEKTUBHOCTb U KA4EeCTBO

OK 3. Pemarp npoGyieMsl, OLIEHUBATbh PUCKH U MPUHUMATh PEIICHUS B HECTAHAAPTHBIX CUTYALUSX.

OK 4. Ocy1mecTBisATh OUCK, aHAJHM3 U OLIEHKY HH(pOpMaMU, HEOOXOJUMOH ISl TOCTAHOBKH U
peweHns mpoeCCHOHATBHBIX 337a4, TPOPECCHOHATBHOTO U JMYHOCTHOTO PAa3BUTHS

OK 5. Hcnionbs3oBaTh I/IH(bOpMaLII/IOHHO - KOMMYHHUKAIIUOHHBIC TEXHOJIOTMHU OJIA COBEPLICHCTBOBAHUA
poeCCUOHATTLHOM NesITENIbHOCTH.

OK 6. Pabotath B KOJUIEKTHBE U KOMaHAe, 00eCreunBarh ee CruioueHue, 3P GeKTHBHO 00IAaThCs C
KOJIJIETaMH, PyKOBOACTBOM, MOTPEOUTENAMHU.

OK 7. PaboTtathb B KOJUIEKTUBE U KOMaH/e, 00eCNeunBaTh ee crutoueHue, 3G PexTHBHO 00ImaThCs ¢
KOJIJIETaMH, PYKOBOACTBOM, MOTPEOUTENSMHU.

OK 8. CamocCTOATENBHO ONPEAEIsTh 3aa41 POPECCHOHATBHOTO M IMYHOCTHOT'O PAa3BUTHS,
3dHUMATBCA CaMOO6pa30BaHI/IeM, OCO3HAaHHO IJIAaHWPOBATDH MMOBLIIICHUEC KBaJ'II/I(bI/IKaLII/II/I.

OK 9. BbITb TOTOBBIM K CMEHE TEXHOJIOTUH B TTPOGECCHOHATIBHON AeSITEIbHOCTH.

Coz[epx(aHI/Ie AUCHUILNIMHBI UMCET MEKIPEIMETHBIC CBA3U C AUCLHUITIIIMHAMU
obmenpodecCHOHATBPHOTO UKJIA — €CTECTBOZHAHUE

Jnis mydniero ycBoeHust yueOHOro MaTepuala ero U3JI0KeHHe He0OXO0IUMO MTPOBOIUTH C
MPUMEHEHUEM TEXHUYECKUX CPEeNCTB OOyUeHHUs, BUACO-, Ay JUOMATEPHANIOB, COBPEMEHHBIX MPOTrPaMM
KOMITBIOTEPHOTO MPOEKTHPOBAHUS.

B paboueii nporpamMme AUCHUITIMHBI TAHUPYETCS CAMOCTOSITENIbHAs paboTa CTYIESHTOB C
yKa3aHHEM €€ TEMaTUKU.

Kypc obecrniedeH MeToquuecKUMy MOCOOUSMH U YKAa3aHHUSIMHU K BBIMOJIHEHUIO MPAKTUYECKUX PadoT.
1.4. PexomMeHayeMoe KOJIHYECTBO YACOB HA 0CBOEHHE NMPOrpaMmMbl y4eOHOH ANCUHIIIMHbI:
MaKCHUMaJIbHOH y4eOHON Harpy3ku oOy4aronerocst 216 4acos, B TOM 4uCIeE:

00s13aTeNbHOM ayAUTOPHON yueOHOI Harpy3Kku obydaromerocs 216 4acos,

camocTosiTesnbHast padora 40 4acos , KOHCYJIbTanMs 16, IpOMeKyTOUHAst TEOPHsi 6 4acoB



2. CTPYKTYPA HCOJEPKAHUE YUEBHOU JUCIUILTAHBI

2.1. O6bem yueOHOI JMCUMIIIMHBI ¥ BUABI YU4e0HO0Il padoThI

Bup yue6Hoii padoTbi Konuuecmeo
Yacoe

YueOHast HATPY3KA BO B3aUMOeHCTBHE ¢ PENnoJaBaTejieM 216

O6bem o0pa3oBaTeIbHONH MPOrpaMMBbI 216

B TOM YHCIIE:

TeopeTnyeckoe oOydeHue 154

nabopaTopHbIE U MPAKTUIECKUE 3aHSITHS 40

KOHCYJIbTalluu 16

IIpomexxyTouHasi arrectauusi: B GopMe SK3aMEHa




2.2. TemaTnuyeckuii NJIaH U coAeprKaHue Y4eOHOH AUCHUIIINHBI «XHMHSD)

HanmeHoBaHHe pa3esioB U TeM Coaep:kaHue yue0HOTr0 MaTepHuaJa, JadopaTopHbie padoThl U O6bem | OcBanBaembie
NPAKTHYECKHE 3AHATHS, CAMOCTOSITeIbHASI Pa00Ta 00y4ar0mMMuXCcsl YacoB | DJIeMeHThI
KOMIeTeHLU
1 2 3 4
Beenenue. Muctpykrax no Th. Hayunble MeTONIbI TO3HAHUSA BELIECTB U XUMUYECKUX ABJAECHUN. PoJb 2 OK 1-10
SKCIEPUMEHTA U TEOPUH B X IMUH.
Pa3zpen 1.0pranuveckasi [Ipenmer opranudeckoii xumun. [1oHsITHE 00 OpPraHMYECKOM BEIECTBE OK 1-10

XHMHSA

1.1. IIpeamer
OPraHUYecKoil XUMHH.
Teopus crpoenus
OpPraHNYecKHXx
coeauHeHuit A.M.
Byrtaeposa.

1 opranndeckon xumun. Kpatkuii ouepk HCTOPUU pa3BUTHS
opra"mueckoi xumuu. Butanusm u ero kpymenue. OcodeHHOCTH
CTPOEHHsI OpraHn4YecKux coenuHenuii. Kpyrosopor yriaepona B
MPUPOLE.

Teopus crpoenust oprannueckux coegquHennit A. M. bytneposa.
IIpennockuiku co3ganus Teopun cTpoeHusi. OCHOBHBIE MOJIOXKEHUS
Teopuu ctpoeHust A. M. bytneposa. Xumuueckoe cTpoeHue 1
CBOWCTBa Oprannyeckux BemecTs. [TorsTre 06 n3omepuu. CriocoOw!
OTOOpakeHus CTPOeHUS MOJIEKYITbI ((PopMyTel, MonesH). 3HaYSHHE
teopuu A. M. Bytneposa st pa3BUTHsI OPraHUUECKON XUMHUH U
XHUMHUYECKUX MPOTrHO30B.

Ctpoenue aToMa yriepona. IJeKTPOHHOE 00JIaKko 1 OpOUTab, S- U P-
opbuTtanu. DNEeKTPOHHBIE U 3JIEKTPOHHO-Tpaduueckue Gopmyibl aToMa
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yriepoja B OCHOBHOM U BO30YKIEHHOM cOCTOsTHUAX. KoBaneHTHast
XUMHYECKasi CBSA3b U €€ KiacCH(puKaiys no cnocoly nepeKkpriBaHus
opburaneii (cT- u n-ces3u). [lonsTre ruOpuanzarmu. Pa3nuyabie THITBI
ruOpuan3amy 1 popMa aTOMHBIX OpOUTasIel, B3aUMHOE
OTTAJIKMBaHHE TUOPUIHBIX OpOUTANel U UX PACTIONIOKEHNUE B
NPOCTPAHCTBE B COOTBETCTBHH C MHHMUMYMOM SHeprun. I 'eomeTpust
MOJIEKYJI BELIECTB, 00pa30BaHHBIX ATOMaMH yIiepoia B Pa3IMIHbIX
COCTOSIHUSIX THOPHUIN3ALHH.

Knaccudukanus opranndeckux coenunenuit. Kimaccudukars
OpPraHUYECKUX BEIEeCTB B 3aBUCUMOCTH OT CTPOEHUS YIIepOAHON
uenw. [lonsatre pyHkponanpHON rpynmnel. Kinaccudukarmst
OPTaHUYECKUX BELIECTB MO THUMY (PYHKLNOHATIBHOMN rPYTIIIbL.

OCHOBBI HOMEHKJIATYPbl OPTAaHUYECKHUX BEINECTB. 1 PHUBUABbHbIC
Ha3BaHMs. PalmoHanbHas HOMEHKJIATYpa Kak MPeNIeCTBEHHIIA
HoMmeHk1atypbl [IUPAC. Homenknatrypa IUPAC: npuHLumnel
00pa3oBaHUs HA3BaHUH, CTAPUIMHCTBO (PYHKIIMOHAIBHBIX TPYIII, UX
o0o3HaueHne B npedpukcax u cypPpukcax Ha3BaHUI OPraHUIECKHX
BEILECTB.

THIbI XUMHYECKUX CBSI3€H B OPraHMYECKHX COSIMHEHUSIX U CIIOCOOBI
ux paspsiBa. Knaccudukaius KOBaJeHTHBIX CBS3EH MO
3JEKTPOOTPHUIIATEIBHOCTH CBSI3aHHBIX aTOMOB, CITOCO0Y MEePEKPHIBAHMUS
opbwuTaiel, KpaTHOCTH, MexaHu3My oOpazoBaHusi. CBsi3b PUPOIBI
XHUMHUYECKON CBSA3H C TUIIOM KPUCTAJINYECKON peleTKH BellecTa U
ero pusmueckumMu cBoiicTBaMu. Pa3pbiB XMIMUYECKOH CBSI3U KaKk
nporuecc, oOpaTHbI ee 00pa3oBaHmi0. [ 0- MOTUTHYECKHIT U
reTePOIUTHYECKUH Pa3pbIBbI CBS3EH, MX COMOCTABJICHUE C OOMEHHBIM
U IOHOPHO-aKLIENTOPHBIM MEXaHU3MaMH UX oOpaszoBaHus. [lonsaTue
cBOOOTHOTO panuKana, HyKJaeo(mIbHON U 3IeKTPO(UITBHON YaCTHIIBL.

Knaccudukanms peakuuii B opranudeckoit xumun. [ToHsiTie 0 THNax u
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MeXaHU3Max peakuuil B oprannueckoil xumun. CyOcTpaT u peareHr.
Knaccudukanms peakiuii Mo U3BMEHEHHUIO B CTPYKType cyOcTpaTa
(mpucoennHeHNe, OTIIEIUICHNE, 3aMELIeHNE, U30MEPU3aLNsl) U THITY
pearenTa (panuKaibHbIE, HYKJIEO(DUIbHBIE, JIEKTPOPUIbHBIE).
Peakunun npucoennnenus (A, Ag), saumunupoBanus (E), 3amemenus
(Sgr, Sn, Sg), m3omepu3zaruu. Pa3HOBUTHOCTH peakiuii KayKIOTO THIIA:
THIPUPOBAHUE U ACTHIPUPOBAHNE, FAIOTEHUPOBAHNE U
JeTajoreHUpOBaHNe, TUAPATALNS U NeTHAPATALHS, THAPO-
raJIOTeHUPOBAHHUE U ICTHIPOrajJOreHUPOBaHUE, MOJMMEPH3aLH U
NOJIMKOHCH AL, TeperpynnupoBka. OcOOEHHOCTH OKUCITUTENBHO-
BOCCTaHOBUTEJIbHBIX PEAKLIMI B OPTaHUYECKON XUMUU.

COBpeMeHHbIe NpeACTaBJICHUA O XUMUYCCKOM CTPOCHUU
OpPTaHNUYCCKUX BECILICCTB.

OcHOBHbIE HaNpaBJeHUs Pa3BUTHs T€OpUU cTpoeHust A. M.
bytneposa. M30oMepusi OpraHM4eCKUX BELIECTB U €€ BUIBIL.
CTpykTypHast U30MepUs: MEXKIIACCOBAasi, YIJIEPOAHOTO CKeJleTa,
MIOJIOXKEHUSI KPATHOH CBSA3H U (PYHKIIMOHAIBHOM IPYTIITBL
IIpocTpaHcTBeHHAst U30MEPHs: TeOMETpUYECKast U ONTHYECKas.
ITonsTue acuMMeTpuueckoro LeHTpa. buonornyeckoe 3HaueHue
ONTHYECKON n3omMepun. B3anmuoe BiussHUE aTOMOB B MOJIEKYJIax
OPTaHHUYECKUX BELIECTB. DJIEKTPOHHBIE 3(pPEKTh aTOMOB 1 AaTOMHBIX
TPYIIN B OPraHIMYECKUX MoJieKyiax. MHOyKIHOHHBIN 3¢ dexKT,
MOJIOXKUTEIBbHBIN U OTPHULIATENbHBIN, €ro 0COOEHHOCTH. Me30MepHbIi
s dext (3hdexT conpsireHus), ero 0COOEHHOCTH.

1.2. IlpenenbHble
yIJ1€eBOA0POAbI

Tomosoruueckuii psix ankaHoB. [ToHsTHE 00 yriaeBomopoaax.
Oco0eHHOCTH CTPOEHUS MPEAENIbHBIX YIIIEeBOJOPOIOB. AJTKaHbBI KaK
MPEACTABUTENN MPEAEIbHBIX YITIEBOAOPOAOB.

OK 1-10
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DJIeKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl METaHa U
Apyrux ankaHoB. ['oMonoruyueckuii psa v u3oMepust napaduHoB.
HopmanbHO€ 1 pa3BeTBIEHHOE CTPOEHUE YIVIEPOAHON LICTIH.
HomeHknarypa ankaHOB U aJKWIbHBIX 3aMeCTUTENeH. DPU3nuecKue
CBOICTBA alIKaHOB. AJIKaHbI B IPUPOJIE.

XUMHUECKUE CBONCTBA aIKAHOB. Peakiiun Sr-TUMa: raJIoreHUPOBAHNE
(paboter H. H. CemenoBa), HutpoBanue no KoHosanopy. MexaHu3M
peaky XJOPUPOBAHUS alKa- HOB. Peakunu nerunpupoBaHus,
TOPEHMUs], KAaTATUTUYECKOTO OKUCIEHHS alKkaHOB. KpeKkuHr ajgkaHoB,
pa3IUYHbIC BUABI KPEKUHTA, TPUMEHEHNE B MPOMBILIJIEHHOCTH.
[Tuponus 1 KOHBEPCHsA METaHa, U30MEPU3ALIUS AJIKAHOB.

IIpumenenne 1 ciocoOb! MOMydeHus ankaHoB. O0macTH NpUMEHEeHHUs
ankaHoB. [IpoMbIlIEHHBIE CITOCOOBI MTOTYyUEHUS ATIKAHOB: MOJyYeHHE
U3 IPUPOAHBIX UCTOUYHUKOB, KPEKUHT NTapapuHOB, TOJTYIECHHE

CHHTCTHYCCKOI'O 66H3I/IH21j ra:smbnxauym YIEA, THAPHUPOBAHUE AJIKAHOB.

JlabopaTtopHble criocoObl MOJTy4eHH s AIKaHOB, CHHTe3 Bropia, nekap-
OOKCHITMpOBaHUE, TUAPOIU3 KapOuaa aJFoMUHUS.

uknoankansl. ['oMonoruueckuii psa 1 HOMEHKJIATypa LIUKIJIOATIKAHOB,
ux obmas ¢popmyna. Ilonarue o HanpspkeHUH Lukia. M3omepust
LUKJIOAJIKAHOB. MEXXKJIaCCOBasi, YIIIEPOAHOIO CKeJleTa,
reomerpuueckas. [TonyueHne n pusndeckue CBOHCTBA [IUKJIOANKA-
HOB. XMMHUYECKHE CBOWMCTBA IUKJIOANKaHOB. Crieruprka CBOMCTB
LIUKJIOAJIKAHOB C MaJibIM pa3MepoM Liukia. Peakuuu npucoequHeHus 1
panMuKaIbHOIO 3aMeIleHuUs.

(ranorennpoBanue, HUTpoBaHue). [I[ppumeneHne GeH301a Ha OCHOBE
CBOJCTB.
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1.3. DTH/IEHOBLIE H
AHEHOBbIE YIJIEBOA0POIbI

I'omonoruueckuii psia aaKkeHoB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbI 3TUJIEHA U aJIKEHOB. [ 'OMOIOrnyeckui psaa u
obmast popmya aakeHoB. M30MepHst STHIEHOBBIX YITIEBOJOPOIOB:
MEKKJIACCOBasi, YIIIEPOJHOIO CKEJIeTa, MOJIOKEHUST KPATHOH CBS3H,
reomerpruueckas. OCOOEHHOCTH HOMEHKJIATYPbI STHICHOBBIX
YIJIEBOAOPOJAOB, HA3BAHUS BAXKHENIINX paauKaIoB. Pusnyeckue
CBOICTBA aJIKEHOB.

XUMHUUECKHE CBOHCTBA AJIKEHOB. DJIEKTPOUIbHBIA XapakTep
peaxkLuii, CKJIOHHOCTb K PEaKLUsIM NPUCOESIUHEHNUs, OKUCIIEHUS,
nonumepusauuu. IIpasnno MapkOBHUKOBA U €r0 3JIEKTPOHHOE
obocHoBaHMe. Peakuny rajoreHnpoBaHus, THAPOTraJOreHUPOBAHHUS,
ruzparauuy, rugpupoanus. Mexanusm Ag-peaxuuil. [lonstue o
peakumsx noaumepusauun. I'opeHue ankeHoB. Peakuyu OKUCIeHUs B
MATKHUX U XKECTKUX ycJIoBUsAX. Peakuus Barnepa u ee 3HaueHue 11st
OOHapy KeHHsI HEMPEIeIbHBIX YIIEBOAOPOAOB, MTOTyYEHUS TITHKOJICH.

IIpumeneHne U criocoOBI OJMYYEHUS AKeHOB. Mcronp3oBanne
BBICOKOH PEaKLIMOHHON CITOCOOHOCTH AJIKEHOB B XMMUYECKOH
poMbILIIeHHOCTH. [IpuMeHeHye sTuieHa U NponuieHa.
[IpombIuieHHBIE CITOCOOBI TOTYYEHHUS ATKEHOB. Peakim
IETUAPUPOBAHMS U KPEKHHTa ajJkeHoB. JlabopaTopHble crtocoOb!
MOJIy4eHUs aJKEeHOB.

Anxanuensl. [loHaTue u knaccuuKamus TUEHOBBIX YTIIEBOIOPOAOB
10 B3aMMHOMY PacHOJIOKEHUIO KPATHBIX CBA3€H B MOJIEKYJIE.
OcobeHHOCTH 3JIEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTPOCHUS
CONpPSI)KeHHBIX NUeHOB. [IoHsATHE O M-3EKTPOHHON CUCTEME.
Homenknarypa queHoBbIX yrieBoaopoaos. OcoOeHHOCTH XUMUYECKIX
CBOWCTB COMNpPSI’KEHHBIX JUEHOB KaK CJIEACTBUE UX AJIEKTPOHHOTO
crpoenus. Peakuuu 1,4-npucoenunenus. [lomumepusanust AMEHOB.
CriocoObl MoNTyueHHs TUEHOBBIX YTIIEBOAOPOIOB: PA0OTHI

OK 1-10
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C B.JIebenena, neruapupoBaHHe aTKaHOB.

OCHOBHBIE TIOHSATHS XUMHH BICOKOMOJIEKYJISIPHBIX COSNMHEHUN (Ha
MpUMepe NMPOAYKTOB MOJUMEPU3ALINH ATKEHOB, AJIKAAUEHOB U UX
raJIOTeHIPOU3BOAHBIX ). MOHOMED, TIOJTUMED, PEAKIIHS
MOJIMMEPU3ALIUH, CTENEHb MOJIMMEPU3ALINH, CTPYKTYPHOE 3BE€HO. THUITbI
MOJIMMEPHBIX LIENe: JIMHEMHbIE, pa3BeTBICHHbIE, cLiuThie. [lonsaTHe O
CTepeoperyJssip- Hblx nonmMepax. Iloaumeps! TepMOMIIACTUYHBIE U
TepMopeakTuBHble. [Ipencrasnenne o muacTmaccax u 3J1aCTOMepax.
IlonusTunen BBICOKOrO U HU3KOIO JABJIEHUS, €ro CBONCTBA U
npumenenue. Karanuzaropsl LHurnepa — Harra. [lonunponunen, ero
MPUMEHEHUE U CBOWCTRA. [ ajoreHcoaep kalye mouMepsl: TedIioH,
noMuBUHUIIXJIOpU. Kaydyku HaTypajabHbIN 1 CHHTETUUECKHE.
Cononumeps! (OyTanueHCTUPOIBHBIN Kayuyk). Bynkanuzamus
Kay4yKa, pe3uHa U 500HUT.

JladopaTopuas padora: OOHapyKeHHe HEMpeneIbHbIX COSTMHEHUN B OK 1-10
KEepOCHHE, CKUITHape.
O3HakomiieHHEe ¢ 0Opa3LamMu MMOJUA3TUIICHA U TTOUIIPOTTHIICHA.

1.4. AueTnjieHOBbIE I'omonoruueckuit psin anKMHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE OK 1-10

yIJ1€BOA0POAbI

CTPOEHHUE aLeTUICHA U APYTUX aJKUHOB. [ OMOJOrHUeCKUil psan u
obmas gopmyna ankuHOB. HOMEHKIAaTypa aleTHIeHOBBIX
yrieBonopoaos. Mzomepust MexKKaccoBasi, yTriepOAHOro CKeJeTa,
MOJIOKEHUS] KPATHOM CBS3H.

XUMHUUECKHe CBOHCTBA U MPpUMeHEeHNe akuHOB. OcobeHHOCTH
peaKkLuii MPUCOCANHEHUS 1O TPOHHOHN yriepOa-yriaepOIHON CBA3H.
Peaxkuus Kyueposa. IIpasuno MapkOBHUKOBA IPUMEHUTEIBHO K
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auermienaM. [TogBikHOCTD aTOMa BOJOpOAa (KUCIOTHBIE CBOICTBA
anknHoB). Okucnenue ankuHoB. Peakims 3enunrckoro. [Ipumenenue
aLETHIEHOBBIX yriIeBOROPOonoB. IlonnBuHMIaneTar.

INony4enue ankunos. [Tonyuenne anernieHa NUPOIN30M METaHa U
KapOUIHBIM METOJIOM.

JlaGopaTopuas padora: «13roroBneHue Monenei MOJIEKYJT aJKUHOB, OK 1-10
UX U30MEPOBY.
1.5. ApomaTuueckue I'omonoruueckuii psan apeHoB. beH30s kak mpeacTaBUTENb APEHOB. OK 1-10

yIJ1€BOA0POAbI

PasBurne npencrasienuii o crpoennu 0Oen3ona. CoBpeMeHHbIE
NpeACTaBICHUs 00 3JIEKTPOHHOM M MPOCTPAHCTBEHHOM CTPOCHUHU
Oensona. O6pa3oBaHue apOMAaTUIECKOM M-CUCTEMBI. [ oMojIOoTH
OeH3oua, X HOMeHKIaTypa, odmas popmyna. Homenknarypa amns
IU3aMEIIeHHbIX IPON3BOAHBIX OEH30Ja: Opmo-, MeHa-, apa-
pacnonoxeHue 3amectureneil. Pu3ndeckue CBONCTBA apEHOB.

XuMHUUecKue CBOICTBa apeHoB. IIpumMepsl peakiuii 31eKTpOpHUITBHOTO
3aMELICHUS . TAJIOTEHUPOBAHUS, aJKIJINPOBAHMS (KaTaIN3aTOPBI
Dpunens — Kpadrca), HutpoBanus, cyibdpuposanus. Peakunn
THIPUPOBAHUS U MIPUCOCTUHEHHUS XJIopa K Oensoiy. OcoOeHHOCTH
XUMHYECKUX CBOWCTB rOMOJIOroB OeH3osa. B3anmMHOe BiusiHIE aTOMOB
Ha IpUMepe roOMOoJIOroB apeHoB. OpHUeHTaLus B PeaKIIsIX
snexkrpodunpHOro 3amerernst. OpUeHTaHThI

I u Il pona.

IIpumenenue u nonyueHue apeHos. [IpupoaHbie HCTOUHUKU
apOMaTHYECKUX YTIJIeBOAOPOAOB. ApoMaTU3aLus alkaHOB U
LIUKJIOAJIKAHOB. AJIKHIINpOBaHUe OeH30a.
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1.6. Ilpupoannie
HCTOYHHKH
YIJ1€BOA0POAOB

Hedtp. Haxoxnenue B mpupoze, coctas U (U3NIECKHE CBOWCTBA
HedTu. TorummBHOAHEpreTHUecKkoe 3HaueHne HedTu. [IpoMblnieHHas
nepepaboTka HepTu. PexTudukanus HedTH, OCHOBHBIE (PpaKINH e
pa3enieHus1, UX UCNojib3oBaHue. Bropudnas nepepaboTka
HedTenpoaykToB. PexTudukanms Ma3yTa npu yMEHbIIEHHOM
nasiennn. Kpexkunr HedrenponykToB. PasnnyHbie BUABI KPEKUHTA,
pabotel B. I'. IllyxoBa. U3oMmepusanius ajakaHOB. AJKUIHPOBAHUE
HEeNpeeNbHBIX yriIeBOIOPOAOB. PudopmuHr HeQTenpomyKTOB.
KauectBo aBTOMOOMIIBHOTO TOTLIHBA. OKTAHOBOE YHCIIO.

IIpuponHeiii 1 nonyTHBIN HepTAHON ra3el. CpaBHEHHE COCTaBa
MPUPOJHOIO U MOMYTHOI'O Ta30B, UX NPAKTHYECKOE UCIOIb30BAHUE.

Kamennsiii yronb. OCHOBHBIC HAMTPABJIEHUS UCTIONIb30BAHUS
KaMeHHOro yris. KokcoBaHne KaMEHHOIO yIJisl, BAKHEHIINe
MPOAYKTHI 3TOr0 MpoLecca: KOKC, KAMEHHOYTOJIbHAsL CMOJIA,
HazcMoubHas Bona. CoeMHeHUs], BbIASISIEMbIC U3 KAMEHHOYTOJIbHOM
cModbl. [IponykTel, noaydaemMble U3 HAACMOJIBHON BOABIL.

DKOJIOrMYECKHE aCIIeKThI 100bIUH, mepepaboTKH U UCTIONb30BAHUS
TOPIOYUX UCKOTTAEMBIX.

OK 1-10

JlaGopaTopHas padora: OnpeneneHnue HaIMIUsI HEPEISTbHbBIX
yIIeBOAOPOAOB B OCH3MHE U KEPOCHHE.

PacTBOopuMOCTD pa3nnyHbIX HEPTENPOAYKTOB (OEH3MHA, KEPOCHHA,
IU3ENIbHOTO TOIUIMBA, Ba3eNrHa, napaduHa) Apyr B ApyTe.

OK 1-10

1.7. I'mapokcuabHBIE
COeIMHECHHUSA

Ctpoenne u knaccudukanms cnuptos. Kimaccngukanusi cnupToBs 1Mo
THUITY YIJIEBOAOPOAHOTO pafuKaia, YUCITy THAPOKCHIBHBIX TPYII U

10

OK 1-10
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THITy aTOMa YIJIEPOAA, CBS3aHHOIO C THAPOKCUIIBHON IMPyIION.

DJIEeKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHUE MMAPOKCUIIBHOM IPYIIIBL.

BnusiHue cTpoeHust CUPTOB Ha MX (PU3HMUECKUe CBOHCTBA.
MexmonekyasipHas BOIOPOAHAs CBs3b. | OMOJOrMUeCKuil psin
npeacibHbIX OAHOATOMHBIX CITUPTOB. I/I30Mep1/m U HOMCHKIJIaTypa
AJIKAHOJIOB, UX o01mas Gopmyia.

XUMHUUECKHE CBOHCTBA aIKaHOJIOB. PeaknoHHast CriocOOHOCTh
MpeaesbHbIX OAHOATOMHBIX CTUPTOB. CpaBHEHUE KHUCIOTHO-OCHOBHBIX
CBONCTB OPraHUYECKUX U HEOPTaHUYECKUX COENUHEHUM, COAeP KaIUX
OH-rpymmy: KUCIOT, OCHOBaHUH, aM(pOTEPHBIX COEAMHEHUH (BOJBI,
cnupToB). Peakunu, moATBep KAAK0IIIe KHCIOTHBIE CBOHCTBA CITUPTOB.
Peakuuu 3amenienust rTiAPOKCUIIBHON rpynmel. MexMonekyspHas
AeruaApaTaluys CIIMPTOB, YCIOBHs 00pa3oBaHUs MPOCTHIX 3(QHPOB.
CrnoxHble 3pUpbl HEOPTAHUIECKUX H OPTAHUYECKUX KUCIIOT, PEaKLuu
stepudpukanun. OKUCICHHE U OKUCIUTEIbHOE NEerHAPHPOBAHUE
CIIUPTOB.

Crioco6s! mony4enus ciupToB. [ Uaponu3 rajloreHaaKaHoB.
I'mpopaTauus ankeHoB, yCIOBHS ee poBeneHus. BoccraHoBieHue
KapOOHMJIBHBIX COCTUHEHUH.

OTtnespHBIC MPEACTABUTEH AJKAHOJIOB. MeTaHoI, ero
MPOMBINIJICHHOC TTOJYICHUE U IPUMECHCHUE B IPOMBILIIICHHOCTH.
Buonorudeckoe aeiictere Mmetanona. Crierudpuyeckue Crocoob
MOJIy4E€HUS 3TUJIOBOrO cupTa. PU3HOIOrHYecKoe NeUCTBUE STaHOA.

MHoroatoMHbie ciupThl. M30Mepus 1 HOMEHKJIAaTypa MPeACTaBUTENEH
IBYX- U TPEXAaTOMHBIX CTUPTOB. OCOOEHHOCTH XUMHUYECKUX CBOUCTB
MHOTOATOMHBIX CIIPTOB, UX Ka4eCTBEHHOE OOHapyskeHue. OTnenpHbIe
MPEICTABUTENN, STHJICHTJIUKOJIb, TIIHLEPHH, CITOCOOBI UX MOJTyYEHUS,
MPAKTUYECKOE MPUMEHEHHUE.
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@DeHou. DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOeHUE (PeHona.
B3auMHOe BIIHsIHEE apOMAaTUYeCKOrO KOJIbIAd U THAPOKCHIBHOM
TPYIIIIBL.

Xumuueckue cBoiicTsa peHoa Kak (PyHKIHS ero XHMUYECKOTO
crpoenusi. Bpomuposa- Hue PpeHoNa (KauecTBEHHAST PEaKLIUs),
HUTpOBaHUE (MUKPUHOBAS KMCIIOTA, €€ CBOWCTBA U IPUMEHEHHE).
O6pa3oBaHNe OKPAIIEHHBIX KOMIIIEKCOB ¢ HoHoM Fe’+. TIpumenenne
¢denona. [Tonyyenue peHosa B MPOMBIIILIIEHHOCTH.

JladopaTopuas padora: PexTudukanus cMeCH 3TaHOJ — BOJA. 8 OK 1-10
OOHapyskeHre BOIbI B a3€0TPOITHON CMECH BOMIBI M STUJIOBOTO CIIHPTA.
1.8. Anbaeruabl M KeToHbl | ['OMonornyeckue psasl anbAeruaoB U KeTOHOB. [lonsTHe 0O 10 OK 1-10

KapOOHMIIBHBIX COCAMHEHUSIX. DIEKTPOHHOE CTPOCHHE KapOOHMIIbHOM
rpynnsl. M30Mepust 1 HOMEHKIATypa albAeruaoB U KETOHOB.
dusnueckre cBOHCTBA KapOOHMIBHBIX COSTUHEHUH.

XUMHUYECKUE CBOWMCTBA aJbJeTUA0B U KETOHOB. PeaknoHHas
CrocOOHOCTh KapOOHWIBHBIX COeNUHEHUH. Peakiinu okucieHus
aNbJIETHIOB, KAYECTBEHHBIE PEAKIINN Ha aJIbACTUIHYIO TPYIIY.
Peakunn nonukonaeHcannu: odpazoBaHue $HeHoa0(opMaTbIeTHAHBIX
CMOJL.

IIpumeneHne u noaydeHne KapOOHWIBHBIX coenuHeHni. [Ipumenenne
AJNbJETUAOB U KETOHOB B OBITY M MPOMBILUIEHHOCTH. AJIBIETUIBI 1
KeTOHBI B pupoze (3¢gupHbie Macna, pepomonsl). [Tonyuenne
KapOOHMJIBHBIX COCAMHEHUI OKUCIIEHUEM CITUPTOB, THApATAIIEH
AJIKHOB, OKUCJIEHUEM YTJ1eBOA0poaoB. OTAeNbHbIE PEeNCTaBUTEIN
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aJIbACTUO0OB U KGTOHOB, cneumbnqecxne CHOCO6bI HUx HO.]'IyLIeHI/Iﬂ Hu
CBOMCTBA.

JlaGopaTopHas padora: OkucieHHUe 3TaHOJA B 3TAHAJIb PACKAJICHHOM OK 1-10
MEHOW MPOBOJIOKOU.
[Monyuenne ¢peHonohpopMaIbIeTHAHOTO TIOTUMEPA.

1.9. Kap6oHoBbie kucioThl | ['OMOIOrHuecKuil psia npeaebHbIX OTHOOCHOBHBIX KapOOHOBBIX OK 1-10

H UX MPOU3BOAHDbIE

kucior. [lorsaTre o kKapOOHOBBIX KUCIOTAX M UX KJIACCU(DUKALIHS.

DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE KApOOKCHIIBHOM IPYTIITbL.

I'omonorudeckuii psia MpeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, UX HOMEHKJIATypa 1 u3oMepusi. MeXMONeKyIsApHbIe
BOZIOPOJIHBIE CBSI3U KapOOKCHIIBHBIX IPYIII, X BIUSHUE HA
¢dusnveckne CBONCTBA KAPOOHOBBIX KHUCJIOT.

XuMHUYeCcKue CBOWCTBA KapOOHOBBIX KUCIIOT. Peakiumy,
WJUTFOCTPUPYIOLINE KUCIOTHBIE CBOMCTBA M UX CPAaBHEHHUE CO
CBOWMCTBaMH HeOpraHudeckux kucyaot. O0pasoBanue GyHK-
[IUOHAJTBHBIX TPOU3BOAHBIX KAPOOHOBBIX KHCIIOT. Peakuuu
srepudukaui. AHTUAPUABLI KAPOOHOBBIX KUCIIOT, UX TOJMyYSHUE U
MPUMEHEHHE.

CrniocoObI moydeHust KapOOHOBBIX KUCTOT. OTaenbHbIE
NPeACTABUTENN U UX 3HaYeHne. OO1me crnocoObl MOMyYeHus:
OKHCJIEHHE aJIKaHOB, aJIKEHOB, NEPBUYHBIX CITUPTOB, aJIbAETHUIOB.
Baxneiimue npencrasuteny kapOOHOBBIX KHUCIIOT, HX OUOJIOTHYECKAs!
poJb, cnenuduyeckne CrocoObl MOMYYEeHHUs1, CBOHCTBA U IPUMEHEHNE
MYPaBbUHOH, YKCYCHOH, NAJIbMUTHHOBOU U CTE€APUHOBOM, aKPUJIOBOU
Y METAKPUJIOBOM, OJIEMHOBOM, IMHOJEBOW U JINHOJEHOBOM,
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II[aBEJIEBOI, OEH30MHOM KHUCIIOT.

Crnoxable 3¢pupsl. CTpoeHHEe 1 HOMEHKJIATYPa CIOXKHBIX 3(QHUPOB,
MEKKJIACCOBasi H30MepHs ¢ KapOOHOBBIMH KHcoTaMH. CriocoObl
MIOJIY4EHUS CIIOKHBIX 3(rpoB. OOpaTUMOCTD peakiuy STepUPUKALTIH
U (paxkTOphI, BAUSIOIINE HAa CMeleHe paBHOBecHus. OOpa3oBaHue
CNOXKHBIX o dupos. [Tonmmstunenrepedranar. Jlacan kak
NPEACTABUTENIb CHHTETHYECKHUX BOJIOKOH. XMMHUYECKHUE CBONCTBA U
MPUMEHEHUE CIIOKHBIX 3()UPOB.

Kupsl. Kups! kax crnoxsble 3¢pups! rinuepuaa. KapooHoBbIie
KHCJIOTBI, BXOJSALIUE B COCTaB )KUPOB. 3aBUCUMOCTb KOHCUCTEHLINH
JKHPOB OT UX COCTaBa. XMMHUUYECKUE CBOMCTBA JKUPOB: THAPOJIHU3,
OMbUIEHUE, THApupoBanue. buonorudeckas posb KUPOB, UX UCTIOJIb-
30BaHUE B OBITY U MPOMBIIUIEHHOCTH.

Comm kapOOHOBBIX KUCTIOT. Mbita. CiocoObl moy4eHust Coe:
B3aUMOJIEIICTBHE KaPOOHOBBIX KUCIOT C METAJIJIAMU, OCHOBHBIMU
OKCHIaMH, OCHOBAHHSMH, COJISIMU; IEJIOYHOH T'UAPOIIN3 CIOKHBIX
3¢upoB. XuMHU4yeckne CBONCTBA COell KapOOHOBBIX KHCJIOT: THAPOIIH3,
peakIMyu HOHHOro oOMeHa. Mbuia, CyIIHOCTh MOIOLIETO ACHCTBUS.
OTHolueHne MbLa K >keCTKOH Boje. CHHTETHUYECKHE MOIOIIHe
cpeactea — CMC (merepreHTsl), UX MPEUMYLIECTBA U HEIOCTATKH.

1.10. Yruaesoasbl

ITonsitue 06 yrnesonax. Kinaccudukarus yriesonos. MoHo-, - U
nojucaxapuabl, NpEeACTaBUTEIIN Ka)KHOﬁ rpynmbl yrji€BOAOB.
buonornueckas POJib YITI€BOOOB, UX 3HAYCHUEC B JKU3HU YECJIOBCKA U
oOmrecTna.

Momnocaxapunel. CTpoeHHe U ONTHYeCKasi U30MepUsi MOHOCaXapHua0B.
Ux xnaccudukanmst mo 4Mciay aTOMOB yIiIepoaa U MpUPOe
kapOoHMIBHOH rpynmsl. @opmyasl Pummepa u Xeyopca st

OK 1-10
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n300pakeHNs MOJIEKyYJl MOHOcaxapunoB. OTHECEHHE MOHOCAXapUIOB K
D- u L-psany. BaxHelimue npeacTaBUTENIN MOHO3S.

I'moko3a, crpoeHne ee MOJIEKyJIbl B (PU3UYECKHe CBOWCTBA.
Taytomepusi. XuMHu4yeckue CBOMCTBA IIIOKO3bI: PEAKLUU O
aNbIETUIHON rpymme («cepeOpstHOro 3epKajia», OKUCISHUEe a30THON
KHCJIOTOH, TUIPUPOBAHKE). Peakiiiny rroKo3bl KAk MHOIOaTOMHOTO
CIHPTA: B3AaMMOJEHCTBHE TIIOKO3bI ¢ THApokcuaoM Menu (1) mpu
KOMHATHO# TeMIiepaTtype 1 HarpeBaHuu. Pa3iyHble THITbI OPOKEHHUS
(ciupToBoe, MoJouHOKHUCHOE). I moko3a B mpupozae. buosorndeckas
POJIb U MPUMEHEHHE TITI0K03bl. PPyKTO3a KaK M30MEP TIIFOKO3BI.
CpaBHeHHE CTPOSHHUST MOJIEKYJIbl U X UMHUYECKHX CBOWCTB ITFOKO3BI U
bpykTo3bl. @pyKTO3a B IPUPOJE U €€ OUOJOTHUECKAs POJIb.

ITenTo3bl. Pubo3a u nezokcupndo3a Kak mpeaCcTaBUTENN aJlbAONIEHTO3.
CtpoeHue MOJeKyJ1.

Hucaxapunbl. Ctpoerne qucaxapuaos. Crocod cowIeHEHUs [UKIIOB.
BoccranapnuBaromnie 1 HEBOCCTaHABINBAIOIINE CBOMCTBA
IMCaxapuioB Kak CIAeNCTBUE cowleHeHus nukia. CTpoeHue u
XUMHUYECKHE CBOMCTBA Caxapo3bl. TeXHONOrn4eCKHue OCHOBBI
MPOU3BOACTBA caxapo3bl. JIakTO3a U MajbTO3a KaK U30MEPbI CaxapOo3bl.

IMonucaxapunsl. O0mmee ctpoeHue nonmucaxapunos. CTpoeHue
MOJIEKYJIbI Kpaxmasa, aMUIo3a U aMUIonekTuH. dusnyeckne CBONCTBA
Kpaxmasa, ero HaxO)KAeHre B IPUpoie U OHOoJIormdecKast podb.
I'mukoren. Xumudaeckue cBoiicTBa kpaxmaia. CTpoeHue 31eMeH-
TapHOTIO 3B€HA LIEJUTIOJIO3bl. BiusiHue CTpOeHMs MONUMEPHON LeNH Ha
dusnyeckne U XUMHUECKUE CBOMCTBA LEJUTIONIO3BL. | naponn3
LIEJUTIOJIO3BI, 00Opa30BaHKE CIOXKHBIX 3(PUPOB C HEOPraHUIECKUMH H
OpPTaHUYCCKUMU KUCTIOTaMH. ITousTiE 00 HNCKYCCTBCHHBIX BOJIOKHAX!
alleTaTHOM Inenke, BUcko3e. Haxoxknenne B mpupoae u Ouonorudeckas

21




poJib LeNTros103bl. CpaBHEHHE CBOMCTB KpaxMalia U LEeJTH0JIO03bI.

1.11. AMuHbBI,
AMMHOKHCJIOTHI, 0€JIKH

Knaccupukauus n msomepust amuHoB. [ToHsITHE 00 aMuHAaXx.
ITepBuuHBIe, BTOPUYHbIE U TPETHUHBIC aMUHBL. Kiaccudukarus
aMHHOB TIO THITy yIIIEBOAOPOAHOIO PaUKaia U YUCITy aMUHOTPYIII B
MoJieKyJie. 'oMonornueckue psiibl MpenesbHbIX ATU(PaTHIECKUX 1
apOMaTUYECKUX aMUHOB, H30MEPHs U HOMEHKJIATYpa.

XuMH4eckue cBONCTBa aMUHOB. AMUHBI KaK OpraHUYeCcKue
OCHOBaHHUS, UX CPaBHEHHUE C aMMHUAKOM U APYTMMH HEOpraHU4eCKUMHU
ocHOBaHUSMHU. CpaBHEHNE XMMHYECKIX CBONCTB alTM(PaTUIECKIX U
apomatuiyeckux aMuHOB. OOpa3oBaHne aMUa0B. AHUIIMHOBBIC
kpacurenu. [lonsaTue o cunTeTnueckux BojokHax. [lonmmamunas! u
MOJIMAMUIHbIE CUHTETUYECKHE BOJIOKHA.

IIpumenenne u noaydeHue aMuHoB. [lonmyuenne amuaoB. Padoter H.
H. 3ununa.

AmMuHOKUCTOTBL [ToHSITHE 00 aMUHOKUCIIOTAX, UX Kiaccu(ukanus u
crpoenne. OnTuueckast H30OMEPHs a-aMUHOKUCTIOT. HoMeHkaTypa
AMHUHOKHUCIOT. J[BOHCTBEHHOCTH KUCIOTHO-OCHOBHBIX CBOMCTB
AMUHOKHCJIOT U €€ MpU4InHbI. bunonspHeie noHbl. Peakunn
koHaeHcauuu. [lentuaHas cBsa3b. CUHTETUUECKHE BOJIOKHA: KAIPOH,
sHaHT. Kinaccudukanust BojiokoH. [ToyueHne aMiMHOKHCIIOT, UX
npUMeHeHHe U Onojornyeckast QyHKIUS.

benku. benku kak npupoaHble noauMepsl. Ilepsuynas, BTopu4Has,
TPETUYHAS U YETBEPTHUHAS CTPYKTYphI OenkoB. PuOPMILISIpHBIE U
rnoOyJsipHbIe OeKu. XUMHUYEeCKUEe CBOHCTBA OEJIKOB: TOPEHUE,
IeHaTypauus, TUAPOJIN3, KAYeCTBEHHbIE (LIBETHBIE) PEAKIIUH.
buonornyeckne pynkunu 6enKoB, X 3HaUeHUe. benku kak
KoMmroHeHT nuiny. [IpoGiema OenkoBOro roJoganus U MyTH ee
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pereHus.

1.12. A3oTcoaepxkamue Hyxnennosble kucnoThl. HyKI€HHOBBIE KUCIOTHI KaK IPUPOAHBIE OK 1-10
reTepOLHKINYeCKHe nonuMepsl. Hykneotunsl, ux crpoenue, npumepbl. AT® u AJI®, ux
COeMHEeHHsI. B3alMOIIpeBpallleHle U pojib 3TOro mnpoliecca B nmpupone. [lousarue
HyxkJjienHOBbBIE KHCJIOTHI JHK u PHK. Ctpoenue JIHK, ee nepsuuHas u BTOpU4Has CTPyKTypa.
Paboter @ Kpuka u [I.Yorcona. KommieMeHTapHOCTb a30THCTBIX
ocHoanuii. Permmukanmst JIHK. Ocobernnoctu crpoenunst PHK. Tuner
PHK u ux 6uonornueckue ¢pyHkimn. IIoHATHE O TPOMUHOM KOZIE
(xonmone). buocunres Genka B kuBOU KiieTKe. [ eHHast HHXKEHEpHst U
ounotexHonorus. TpaHcreHHbIE YOPMBI PACTEHUI U KHBOTHBIX.
1.13. Buogoruiecku ®epmenTsl. [TonsTre o pepmMeHTax Kak 0 OMOJOTHYECKIX OK 1-10

AKTHBHbIC€ COCAHMHCHUSA

KarajgusaTopax OenkoBol mpupoasl. OCOOEHHOCTH CTPOSHHUS 1
CBOWCTB B CPAaBHEHHH C HEOPTAaHMYECKUMH KaTaIU3aTOPaAMH.
Knaccudpuxanms pepmenToB. OcoOEHHOCTH CTPOSHUS U CBOWCTB
(bepMEeHTOB: CeNeKTUBHOCTD U 3((HEKTUBHOCTD. 3aBUCHMOCTD
aKTHBHOCTHU (hepMEHTOB OT TemrepaTypbl U pH cpernbl. 3HaueHe
(epMeHTOB B OUOJIOrMH 1 IPUMEHEHHE B MPOMBbILIIEHHOCTH.

Butamunsl. [Tonsitue o ButamuHax. Mx knaccudpukanus u
obo3Hauenne. Hopma notpednenus BuramuHos. BonopactBopumeble
(1a mpumepe Buramunos C, rpynmel B u P) u skupopactsopumsle (Ha
npumMepe BuTaMuHOB A, D 1 E). ABUTaMUHO3BI, THIIEPBUTAMUHO3BI 1
THITIOBUTAMUHO3BI, UX MPOPUIAKTHKA.

I'opmownsL [ToHsTHE O TOPMOHAX KaK OMOJIOTHYECKH aKTHBHBIX
BELIECTBAX, BBINOJHAIOINX SHAOKPUHHYIO PEryJILIUIO
KU3HENIEATENIbHOCTH Oprann3mMoB. Kiraccudukanust ropMOHOB:
CTEpPOUIbI, MPOU3BOAHBIE AMUHOKHCIIOT, ITOJIUIENTHAHBIE U OEJIKOBbIE
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TOPMOHBIL. OTI[e.]'IbeIe npeACTAaBUTECIN . SCTPAAHOII, TCCTOCTCPOH,
HWHCYJIMH, aAPCHAJWH.

JlexapctBa. IloHsATHE O IEKapCTBAX KAK XUMHOTEPATIEBTUYECKUX
npenapatax. KpaTtkue ucropudeckue CBeIeHHUsI O BOSHUKHOBEHUU U
Pa3BUTHH XUMUOTEpANUU. [ pymnIibl JeKapcTB: CybhaMuibl
(cTpenrrounn), aHTUOMOTHKY (MIEHULIMIJUTNH ), aHTUITHPETHKH
(acrinpuH), aHANBIeTUKU (aHATBIUH). MEeXaHU3M JeHCTBUS HEKOTOPBIX
JIEKapCTBEHHBIX NPENapaToB, CTPOSHUE MOJIEKYJI, IPOTHO3UPOBAHNE
CBOWCTB Ha OCHOBE aHAJIN3a XIMUYECKOTO CTPOEHHsl. AHTHOHOTHKH,
UX KJIacCU(UKALIUS 110 CTPOSHHIO, TUITY B CIIEKTPY AEHCTBHUS.
Bbesonacuble crtocoObl MPUMEHEHUS, JIEKApCTBEHHBIE (YOPMBI.

2. O0mas u
HEOPraHUYeCKasi XUMUS

2.1. XumMusi — HayKa o
BeleCcTBAX

CocraB BemecTBa. XuMuueckue 3aeMeHThl. CriocoObl CyLIIeCTBOBAHMS
XUMHYECKUX 3JIEMEHTOB. aTOMbI, TIPOCTBIE U CJIOXKHbIE BEIECTBA.
BeiecTBa MOCTOSIHHOTO U MTEPEMEHHOIO COCTaBa. 3aKOH MOCTOSTHCTBA
cocTaBa BeIlecTB. BemecTsa MONIEKYIAPHOTO 1 HEMOJIEKY JIIPHOTO
crpoenus. CriocoObl 0TOOpasKeHHsI MOJIEKYJT: MOJIEKYJISIPHbIE U
CTPYKTYpHBIE (DOPMYJIBL, IAPOCTEPIKHEBBIE U MacIITAOHBIE
npoctpancTeHHble (CTioapTa — bpurneda) Mmoxenu Monekyr.

Hsmepenue Bemmectsa. Macca aToMOB U MOJIeKyJl. ATOMHasl €JMHULA
Macchl. OTHOCHTENBHBIE ATOMHAS U MOJICKYJIipHass MaCChl.
KomuuectBo BCIICCTBA U €AUHUIBI €TI0 UBMEPCHHUA. MOJIb, MMOIJIb,
kmoJib. Uncno Asoraapo. MossipHast Mmacca.

ArperaTHble COCTOSIHHSI BelecTBa. TBepaoe (KpUCTATHYECKOe ’
amMop(HOe), KUIKOE U ra3000pa3HOe arperaTHbIe COCTOSTHHUS
BEIIECTBA. 3aKOH ABOTaapo U ero cieacTsus. MossipHbIil 00bemM

OK 1-10
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BEIIECTB B ra3000pa3HoM cocTtosiHuu. OObeAMHEHHBIH ra30BbIil 3aKOH
u ypasHeHne Menneneesa — Knanelipona.

Cwmecu BCIICCTB. Pazmmaust MEXKAY CMECAMU U XUMHUYCCKUMU
COCIUHEHUSAMU. MaccoBast 1 0ObeMHast JOJIM KOMITIOHEHTOB CMCCH.

2.2. CTpoeHue aToma

ATOM — cnoxHas yactuna. Jloka3aTrenbCTBa CI0KHOCTH CTPOSHHS
aToMa: KaTO/IHbIE U PEHTTEHOBCKHE JIyuH, poTorddexr,
PagMOaKTUBHOCTb, HJIEKTPOJIH3.

[Tnanerapuas monenb aroma O. Pesepdopna. Ctpoenue aroma o H.
bopy. CoBpemeHHble NPEACTaBIEHUS O CTPOEHUH aTOMa.
KopnyckynspHO-BOIHOBOHN Ayaau3M 4acTUL MUKPOMUpA.

Cocras aromHoro siipa. HykaoHbl: npoToHbI U HeHTpoHbL. M30TONEI 1
HYKJIUABL Y CTOMYHUBOCTD sA1EP.

DnexTporHas 00004Ka aToMOB. [ToHsTHE 00 37eKTPOHHOI OpOHUTaIH
U 3JIEKTPOHHOM oOnake. KBaHTOBEBIE unicia: riaBHOe, OpOUTAIbHOE
(mobo4HOE), MArHUTHOE U CIIMHOBOE. PacnpeneneHue 3J1eKTPOHOB 10
SHEPreTUYCCKUM YPOBHAM, IOAYPOBHAM U Op6I/ITaJ'I$IM B COOTBETCTBHHU
C IPUHLMIIOM HaMMEHbIIEN dSHepruu, npuHumnoM Ilayiau u npasunom
I'yana. DnekTpoHHbIE KOHPUTYPALIUH ATOMOB XUMUYECKUX JIEMEHTOB.

BaneHtHbIe BO3MOKHOCTH aTOMOB XUMHWYECKHUX 3JIEMEHTOB.

DJIeKTPOHHAS KJIACCU(PUKALINS XUMHUECKUX 3JIEMEHTOB: §-, p-, d-, f-
3JIEMEHTBHI.

OK 1-10

OK 1-10

OTKpBITHE TEPUOANYECKOTO 3aKOHA. [IpeAnoChUTKH; HAKOTIJICHHUE
(bakToNIOrHUeCKOro MaTepuana, padborsl npeamectseHHUkoB (M. B.
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Hebepeitnepa, A. D IllankypTtya, Jx. A Hetonennca, JI.FO. Meiiepa),
cpe3n xumukos B Kapncpys, nuanoctHble kauectsa . M. Menneneesa.
Otkperrue JI. U Menneneesrsim [lepuognieckoro 3akoHa.

Ilepuonuyeckuii 3akoH u crpoeHue aroMa. M3oronel. CoBpeMeHHOE
MOHSATHE XUMHYECKOTO 3JIEMEHTa. 3aKOHOMepHOCTh [ Moznu.
Cospemennas popmynuposka [leproandeckoro 3akoHa.
Ilepuoanueckas cucrteMa U CTpoeHue atoMa. PU3NUECKUI CMBICT
MOPSAKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB I'PYIIIbI U MEPUOJA.
Ilepuoandeckoe U3MEHEHNE CBOWMCTB 3JIEMEHTOB: Paguyca aToMa,
SHEPTUH MOHU3ALMM; 3JIEKTPOOTpHULaTeabHOCTH. [IpuunHel H3MeHeHus
METAIINYECKUX U HEMETaJUINYeCKUX CBONCTB 3JIEMEHTOB B Ipymmnax u
nepuoaax, B TOM YUCe OOJBIINX U CBEPXOONbIINX. 3HAUCHHE
Ilepuoanueckoro 3axona u Ileprnoandeckoil CUCTEMbI XUMHUYECKHUX
sneMeHTOB . 1. Menneneesa Ay pa3BUTUS HaAyKU U TIOHUMAHUS
XHUMHUYECKONW KapTHUHBI MHUPA.

OK 1-10

TTonsATHE O XUMHUYECKOU CBA3U. THUIIBI XUMHUYECKUX CBSA3EH!
KOBaJIEHTHAsl, HOHHAs1, METAJJINYECKast U BOJOPOIHAS.

KoBanenTHast xuMudeckasi CBsizb. J[Ba MexaHu3Ma 0Opa3oBaHUs STOH
CBSI3U. OOMEHHBIN U TOHOPHO-AKLEeNTOPHBIH. OCHOBHBIE TAPAMETPHI
3TOrO TUIA CBSI3U. JJIMHA, TPOYHOCTD, YIOJI CBSI3U WJIM BaJEHTHBIN
yroJi. OCHOBHBIE CBOMCTBA KOBAJIEHTHOH CBSI3U. HACBILEHHOCTD,
MOJISIPU3YEMOCTb U MPOYHOCTD. DJIEKTPOOTPULIATENBHOCTD U
KJIacCU(PUKAIMS KOBAJEHTHBIX CBS3EH 10 3TOMY MPHU3HAKY: MOJISIPHAS U
HETOJIIPHAs! KOBAJICHTHBIE CBA3U. [10MApHOCTD CBSA3HU U NMOJSIPHOCTD
mosiekyJbl. Criocod mepekpbIBaHUs JIEKTPOHHBIX OpOUuTaNel u
KJIacCU(PUKAIMS KOBAJEHTHBIX CBS3EH IO 3TOMY MPHU3HAKY: CT- U TI-
cBsi3U. KpaTHOCTb KOBAJICHTHBIX CBS3EH UM KJIACCU(PUKALINS UX 1O
3TOMY MPU3HAKY: OJMHAPHBIE, BOWHbBIC, TPOHHBIE, TOTYTOPHBIE. THUIBI

10
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KPUCTAJUTMYCCKUX PCIICTOK Y BEIICCTB C 5TUM THUIIOM CBA3U. ATOMHBIC
" MOJICKYJIAPHBIC. duznudeckre CBONCTBA BECILICCTB C 5TUMU KPU-
CTAJNIMYECCKUMU PELICTKAMU.

Honnas xumnueckast cBsi3b. KpaliHuil ciay4ail KOBaJEHTHOHN NOJPHOR
cBsi3U. MexaHu3M o0pa3oBaHUs MOHHOH CBsi3H. MIOHHBIE
KPHUCTAJUIMYECKUE PEIIETKU U CBOWCTBA BEIECTB C TAKUMH
KPHUCTAJUIAMHU.

Merannuyeckas XuMudeckast CBsisb. OCOOBIN THUI XUMHYECKON CBSI3H,
CYLIECTBYIOUIMI B MeTaJUIax U CcruiaBax. Ee oTin4us U CXOACTBO C
KOBAJICHTHOW U MOHHOM CBsi3siMU. CBOMCTBA METAJITHYECKOU CBSI3H.
MeTannnieckne KpUCTAIIIMYECKUE PEIIETKH U CBONCTBA BELIECTB C
TaKUMH KPUCTAJJIAMH.

Bonoponnas xumudeckas cBsi3b. MexaHH3M 00pa30BaHUs TAKOH CBSI3H.

Ee xnaccudukarms: MeXMONEKYJISIpHAs U BHYTPUMOJIEKYJIIpHAS
BOJIOPOJHBIE CBsI3U. MOJIEKYISIpHBIE KPUCTANIMYECKUE PELIETKH IS
3TOro Tuna cBsizu. Pu3nyeckre CBOMCTBA BELIECTB C BOJOPOAHOMN
CBsA3BI0. buonoruyeckas ponb BOJOPOAHBIX CBA3EH B OpraHU3aLuu
CTPYKTYp OHONOJIMMEPOB.

Enunas npupona XUMHUYECKUX CBA3EH: HaJIMUHUe Pa3IUYHBbIX TUIIOB
CBsI3€il B OTHOM BelleCcTBE, IEPeX0/l OJHOr0 TUIA CBA3H B IPYyroi U T.
.

Kowmmnekcoobpasosanue. [IoHsATHE O KOMIJIEKCHBIX COSIUHEHHUSIX.
KoopauHaimmoHHOE YnCiIo KOMITIeKcooOpazoBaTest. BHyTpeHHsIs U
BHelTHsis cpepa komruiekcoB. HOMEHKTaTypa KOMITJIEKCHBIX
coeauHeHuil. Ix 3HaueHue.
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2.5. Hommepbl

Heopranunueckue nonmumepsl [lonumMeprer — npocTeie BelecTsa ¢
ATOMHOW KPUCTAJUTMYECKON PEIIETKOM: aJuIOTPONHbIE BUIOU3MEHEHUS
yriepona (anmas, rpadur, kapous, QyepeH, B3auMOCBSI3b
ruOpuan3amu opouTtanell y aToMoB yriiepoaa ¢ IpOCTPaHCTBEHHBIM
CTPOEHHEM AJUTOTPOITHBIX MOAN(PUKALINH); CEeH U TEJIyp
LIETIOYEYHOr0 CTpoeHusl. IlomMeprr — CIIOJKHBIE BEIECTBA C ATOMHOMN
KPHUCTAJUTHYECKOHN PEIIeTKON: KBapll, KpeMHe3eM (IIMOKCHTHBIC
COEIMHEHUS] KPeMHHsI), KOPYH/T (OKCHT aTFOMUHUS) U ATFOMOCHITUKATHI
(ToneBbIe MIMATEI, CIFOAA, KA0JIWH). MUHEPabl U TOPHBIE TTOPOJIBL.
Cepa mactudeckass. MuHepaibHOE BOJIOKHO — acOecT. 3HaveHue
HEOPraHMYECKUX MPUPOAHBIX OJUMEPOB B (POPMHUPOBAHUHN OTHOHN M3
reoJIOrn4eckux 000104eK 3eMii — JUTOC(EpHL.

Opranmyeckue noguMepsl. CriocoObl UX MONYYEHHS: PEaKIIUU
MOJIMMEPU3ALNHN U peakLuu NoJuKoHAeHcauun. CTpyKTyphl
MOJIMMEPOB: JIMHEHHBIE, PA3BETBICHHBIE U IPOCTPAHCTBEHHBIE.
CTpyKTypHpOBaHHE NOJIMMEPOB: BYJKAHU3ALMS KaydyKOB, NyOIeHne
OesKOB, OTBEPIKICHHIE MOJMKOHACHCALMOHHBIX TIOIUMEPOB.

Knaccnpukanus noauMepoB 1O pa3InYHbIM MTPU3HAKAM.

OK 1-10

2.6. /lucnepcHble CUCTEMbI

[MonsiTue 0 aucnepcHbIX cucreMax. Knaccupukanus AUCTIepCHBIX
CUCTEM B 3aBUCHMOCTH OT arperaTHOro COCTOSIHHSI TUCTIEPCUOHHON
CpeIbl U ANCTIePCHOM (hasbl, a TAKKE MO pa3Mepy WX YaCTHII.
I'pyboaucnepcHbie CUCTEMBI. IMYJIBLCUU U CYCIIEH3UH.
ToHKOIUCTIEPCHBIE CUCTEMBI. KOJUTOMIHBIE (30JTU U TeJii) U HCTUHHBIC
(MONeKyIsIpHBIE, MOJIEKYJIAPHO-UOHHBIE U HOHHBIE). Dddekt Tunmans.
Koarynsiiust B koJionHeIx pactBopax. CuHEpe3uc B reJisx.

3HaueHue TUCTIePCHBIX CUCTEM B )KMBOW U HEXKHUBOH MPUPOIE U
MPaKTUYECKOHN )KM3HU YeJIOBeKa. DMYJIbCUH U CYCIIEH3UU B

OK 1-10
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CTPOUTENBCTBE, MUIEBON U MEAULMHCKON MPOMBILIIEHHOCTH,
KOCMeTHKe. bruonorndeckue, MEAULMHCKUE U TEXHOJIOTHYECKHUE 30JIH.
3HaueHue rejueil B opraHu3aluy ,KUBOU MaTepuu. buonoruueckue,
MULIeBblE, MEIULMHCKHE, KocMeTH4YecKue reau. CuHepesnuc Kak
daxTop, onpenenALINi CPOK FOIHOCTH MPONYKIIUN HA OCHOBE TeJlei.
CaepTbIBaHHE KPOBU KaK OMOJIOTMYECKUI CHHEPE3HUC, €ro 3HaAUEHHE.

2.7. XuMHYeCKHe peakuuu

Knaccnpukanns XuMUYeCKUX PEaKIfii B OPTaHUIECKOH U
HeopraHnvyecko xumuu. Ilonsarue o xumudeckon peakuuu. Peakunm,
unymue 0e3 N3MeHeHHsI Ka4eCTBEHHOTO COCTAaBa BEIIECTB!
JIOTpONHM3auMs U M3oMepu3anus. Peakunu, uaymme ¢ I3MEHEHHEM
COCTaBa BELIECTB: MO YHCIY U XapaKTepy pPearupyroimx 1
00pa3yroImuXCs BEIIECTB (Pa3I0KEeHUs], COSTMHEHUS, 3aMEIICHUS,
oOMeHa); M0 U3MEHEHUIO CTeNIeHeH OKUCICHHS SJIEMEHTOB
(OKHCIHUTENBHO-BOCCTAHOBUTEBHBIE U HEOKUCITUTEIBHO-
BOCCTAHOBUTEINIbHBIE PEAKLIUH); IO TETNIOBOMY 3P dexTy (3K30- U
SHAOTEpMHUUECKHE); 10 (ase (rOMO- U TeTEePOreHHbIe); MO Ha-
npaBieHUIo (00paTUMble 1 HEOOPATUMBIE); MO UCTIOIB30BAHUIO
KaTanu3aTopa (KaTaIUTHYECKHE U HEKATAIUTHYECKHUE); TT0 MEXaHU3MY
(panuKanbHBIE, MOJIEKYJISIPHBIE U HOHHBIE).

BeposATHOCTE MPOTEKaHUs XUMUYECKHUX peakuuil. BHyTpeHHss
SHepPrust, YHTaIbIUA. TernaoBoi 3 HeKT XUMHIECKUX PEaKIIH.
Tepmoxumuueckue ypasHeHus. CTaHAapTHAs SHTANbINS peakLuil 1

oOpasoBanus Bemects. 3akoH ['. . ['ecca u ero ciencteus. DHTPOMHUS.

CxopocTb XUMHUYECKUX peakuuil. IToHsaTHE O CKOPOCTH peakLUil.
CxopocTb rOMO- U FeTepOreHHON peakLi. JHEeprusi akTUBALHH.

@akTOpkl, BIUKOLINE HA CKOPOCTh XMMUUYECKOHN peakuuu. IIpupona
pearupyromux BemecTs. Temmeparypa (3akon Baat — I'odda).

OK 1-10
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KonnenTtpanus. KatanusaTopsl 1 kaTanu3: FOMO- U FETEPOreHHbIN, HX
MexaHU3Mbl. DEPMEHTBI, UX CPaBHEHUE C HEOPTaHUYECKUMU
KaTajau3aTopamu. 3aBUCUMOCTb CKOPOCTH peakLUil OT MOBEPXHOCTH
CONPUKOCHOBEHUS PEArnPYIOIINX BEIECTB.

OO6paTuMOCTb XUMUYECKUX PEAKIi. XUMHUECKOE PABHOBECHE.
TlonsTHEe O XUMHUUECKOM PaBHOBECHUU. PaBHoBecHbBIE KOHLOCHTpaUuHu.
I[I/IHaMI/ILIHOCTb XUMHUYCCKOI'O PaBHOBECCHS. q)aKTOpr, BJIUAIOIINUEC Ha
CMEIIEHUE PABHOBECHS . KOHLIEHTpALUs, NaBICHUE, TEMIIEPATypa
(mpunumn Jle [larensbe).

2.8. PactBOpbI

ITonsTue o pacteopax. PuU3nKO-xMMHUUECKas IPUPOAA PACTBOPEHUS U
pacTBOpOB. B3auMoaeincTeue pacTBOPUTENS U PACTBOPEHHOTO
BemecTBa. PactBopumMocTs BerecTB. CriocoObI BIpaKEHUS
KOHLIEHTPaLU1 PaCTBOPOB. MacCOBast A0OJIs1 PACTBOPEHHOIO BELIECTBA
(IpoLieHTHAsT), MOJIIpHASL.

Teopus 3AEKTPOIUTUYECKON AUCCOIMalU. MexaHu3M AUCCOLUaii
BEIIECTB C PA3JIMYHBIMH TUTIAMH XHMUYECKHX CBsi3eil. Bkian pycckux
YUEHBIX B PA3BUTHE MPEACTABICHUHA 00 3JIEKTPOIUTHUECKON
nuccormanui. OCHOBHBIE MOJIOKEHHS TEOPHH HJIEKTPOIUTHIECKON
muccormanuu. CTeneHb HIEKTPOTUTUIECKON TUCCOManuy U (PaKkTophI
ee 3aBHCUMOCTH. CHIIbHBIE M CPEIHHE 3JIEKTPOIIUTHL

JHucconumanus Bonbl. BogopoaHslii nokaszarens. Cpena BOJHBIX
PacTBOPOB 3J1eKTPoNuTOB. Peakin oOMeHa B BOIHBIX PacTBOPax
3JIEKTPOJIUTOB.

I'mnponus kax oOmeHHbIN nponecc. HeoOpatumeii ruaponns
OPTaHUYECKUX U HEOPTaHMUYECKUX COCAMHEHUH U ero 3HaYeHHE B
NPAKTUYECKOH NEATENIbHOCTH YeJIOBEKa.
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OO6parumplii rugponus coneit. CtyneHuateiii ruaponus. [Ipaktudeckoe
MIPUMEHEHNE FUAPONIN3A.

Iupponus opraHu4ecKux BemecTs (OeNIKOB, KUPOB, YIIIEBOAOB,
nonuHyKI1eoTHa0B, AT®) 1 ero OMOIOrHuecKoe U MPaKTHIECKOe
3HaueHne. OMbuieHue XXUpoB. Peakuus srepudukanny.

2.9. OKHCIUTEIBHO-
BOCCTAHOBHTEJ/IbHbIE PeaK-
HHU. JJIEKTPOXUMHYECKHE
npouecchl

OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIC peakuni. CTeneHb OKUCICHUSI.
Boccranoputenu u okucinutean. OKUCaeHUe U BOCCTAHOBJIEHHE,
Bakueiiime okMCIUTENN U BOCCTAHOBUTENHN. BocCTaHOBUTEILHEIE
CBOWMCTBA METAJJIOB — MPOCTHIX BemecTB. OKUCTUTENbHBIC U
BOCCTaHOBUTEJIbHBIE CBOMCTBA HEMETAJIJIOB — MPOCTHIX BELIECTB.
BoccraHoBuTeNnbHBIE CBOHCTBA BEINECTB, 0OPa30BAHHBIX 3JIEMEHTAMH B
HU3MEeH (OTpULIATENBHON) cTeneHu okucieHus1. OKUCIUTETbHbBIE
CBOICTBA BEIIECTB, 0OPa30BAHHBIX JIEMEHTAMH B BbICIIECH
(moJIOXKUTENBbHOH) cTeneHn okuciieHus1. OKUCIUTENbHBIE 1
BOCCTAHOBUTEJIbHBIE CBOWMCTBA BEIIECTB, 0OPA30BAHHBIX 3JIECMEHTAMH B
MIPOMEKYTOUHBIX CTEMEHSIX OKUCIICHUS.

Knaccupukauus OKMCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.
Peakunn Me:KaTOMHOTO M MEXKMOJIEKYJIIPHOTO OKHCIICHHS-
BOCCTaHOBJICHUs1. Peakiny BHYTPHMOJIEKYJIIPHOTO OKUCIICHUS -
BOCCTAHOBJIEHNS. Peakiny caMOOKUCIIEHNI-CAaMOBOCCTAHOBIICHHS
(Tucnpo- MOPIMOHNPOBAHUS).

MeTO,[[bI COCTaBJICHUA ypaBHeHI/Iﬁ OKHUCJIUTCIBHO-BOCCTAHOBUTCIBHBIX
peakuuii. Meron sekTpoHHOTO OanaHca. BiusiHue cpenl Ha
MPOTEKAHUE OKUCIUTETBHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB.

XUMHYeCKHe UCTOYHUKH TOKA. 3J'I€KTpOI[HbIe INOTCHLIMAJIbI. Pf[,[[
CTAaHAAPTHBIX JICKTPOAHBIX MOTCHIUAIOB (BJ'IGKTpOXI/IMI/ILIeCKI/Iﬁ psaa
HaprI)KeHI/Iﬁ MeTaJ'I.]'IOB). T"appBaHnUecKUe DJIEMEHTHI U NMPUHLOUIIBI UX
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pabotel. CocTaBieHne rajJbBaHNIECKUX 37eMeHToB. OOpazoBaHue
rajlbBaHU4YeCKUX Map Npu XUMHUYECKUX Npoueccax. I'anbBanu4eckue
3JIEMEHTBHI, IPUMEHSIEMbIE B KU3HU: CBUHLOBAs aKKYyMYJISITOpHAs
Oarapesi, HUKeJIb-KaJIMUEBbIe OaTapen, TOTUINBHBIC 3JIEMEHTHI.

DJNIEeKTPOJIU3 PacIlIaBOB U BOJAHBIX PACTBOPOB 3JIEKTPOJIUTOB.
IIpouecchl, mpoucxoaslIne Ha KaToie U aHoje. Y paBHEHUs
BIEKTPOXUMHUYECKUX MPOLIECCOB. DJIEKTPOJIN3 BOJHBIX PACTBOPOB C
MHEPTHBIMH 3JIEKTPOAAMU. DJIEKTPOJIN3 BOAHBIX PACTBOPOB C
pacTBOopuMBIMH 351ekTpoaamMu. [IpakTuueckoe npuMeHeHHe
BJIEKTPOJIHN3a.

2.10. Knacecunduxanus
BemecTB. IIpocThie Beme-
cTBa

Knaccupukanus HeopraHnueckux Berects. [IpocTeie 1 CI0XKHbIE
BemmecTBa. Okcuabl, X knaccuduranus. I'napokcuasl (OCHOBaHMS,
KHCJIOPOZICONIEePIKAIINE KUCIIOTHI, aM(O- TEPHbIE THAPOKCHIBI).
Kucnoter, ux knaccudukanus. OcHoBaHus, ux kinaccupukanus. Comn
CpeaHHe, KUCIIbIe, OCHOBHBIE U KOMILJICKCHBIE.

Merannel. IlonoxeHne MeTamioB B NEPUOANIECKON CUCTEME U
0COOEHHOCTH CTPOEHHsI UX aTOMOB. IIpoCThIe BelecTBa — METaJLIBL:
CTPOEHHE KPUCTAIJIOB U METAJUTMYECKasi XUMHUYecKasi cBsi3b. O0mue
(1)PI3PILIGCKI/IG CBOMCTBA METAJJIOB U UX BOCCTAHOBUTEIbLHbBIE CBOMCTBA!
B3aUMOJIEHICTBHE C HEMETAJUTAMH (KHCIOPOAOM, raJloreHaMH, CepOH,
a30TOM, BOJIOPOAOM), BOJIOM, KHCIIOTAMH, PACTBOPAMH COJIEH,
OpTraHNUYCCKUMHU BCIIECCTBAMU (CHI/IpTaMI/I, raJJorcHaJJKaHaMH,

¢beHonom, kucnoramu), menodaMu. OKCHUIBI U THIPOKCUIBI METAJLIOB.

3aBUCUMOCTD CBOICTB 3TUX COEOUHEHHNI OT CTEIIEHEH OKUCIIEHNS
METaJUIOB. 3HAYE€HHE METAJIJIOB B IPUPOE U KHU3HU OPTraHU3MOB.

Kopposus merannos. IloraTtne koppo3uu. XumMudeckass KOppo3usl.
OnexTpoxumuueckas koppo3ust. CriocoOb! 3aIUThI METAIOB OT
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KOPPO3HUH.

O6mue criocoObl MOMyYeHHUs] METAJUIOB. MeTalibl B IPUPOIE.
MeTtannyprust U €€ BUABL: TUPO-, THAPO- U BJIEKTPOMETAJLTY P UL
DJIeKTPONIN3 PACILUIABOB M PACTBOPOB COSAMHEHHUI METAJIIIOB U €r0
NPaKTUYECKOE 3HAUCHHE.

Hemerannel [lonoxxenne Hemerannos B [lepuonnueckoii cucreme,
0COOEHHOCTH CTPOEHHSI UX aTOMOB. DJIEKTPOOTPULIATEIbHOCT.

BbrnaroponHble ra3el. DIEKTPOHHOE CTPOEHHE ATOMOB OJJArOpPOAHBIX
ra3zoB U OCOOEHHOCTH HMX XUMHYECKUX U (1)I/ISI/ILIGCKI/IX CBOVICTB.

Hewmerannbr — npoctele BelecTBa. MIX aTOMHOE U MOJIEKYJISIPHOE
CTpoeHHe UX. AJoTponus. XMMHUYeCKHe CBOICTBA HEMETAIJIOB.
OkucnuTeNbHbIE CBOMCTBA: B3AaUMOACHCTBHUE C METaJIJIAMH,
BOZIOPOAOM, MEHEE AJIEKTPOOTPULIATEIbHBIMI HEMETaJlIaMH,
HEKOTOPBIMHU CJIOKHBIMH BCIICCTBAMMU. BoccranoBuTennHBIE CBOMCTBA
HEMETAJJIOB B PEAKLUUAX C PTOPOM, KHCIOPOIAOM, CIOKHBIMHU
BEIIECTBAMH — OKUCJIUTEJSIMU (a30THOH M CepHON KUCIOTaMH U IIp.).

2.11. OcHOBHBIE KJIACCHI
HEOPraHu4ecKHx u opra-
HHYEeCKHX COeAUHEHHH

Bonoponusie coenunenus nemeraios. [lonyuenne ammuaka u
XJIOPOBOAOPOA CUHTE30M U KOCBEeHHO. Pr3nieckue CBONCTRA.
OTHOIIIEHUE K BOIE. KUCJIOTHO-OCHOBHBIE CBOUCTBA.

Oxcunbl 1 aHruAPUABI KapOOHOBBIX KUCIOT. Heconeobpasyromue u
coneoOpasyromie okcuabl. KHCiIoTHbIE OKCHIBI, HX CBOMCTBA.

OCHOBHBIE OKCHIIBI, X CBOHCTBA. AM(OTEPHBIE OKCHIIBI, UX CBOWCTBA.

3aBUCUMOCTb CBOMCTB OKCHUIOOB METAJIJIOB OT CTCIICHU OKUCJICHUA.
AHFI/II[pI/II[bI Kap6OHOBbIX KHUCJIOT KaK aHaJIOTH KHCJIOTHBIX OKCHJOB.

Kucnorsr OPTaHUYECCKUEC U HCOPTAHUYCCKUE. Kucnots! B cBeTe TECOpUHn
BHGKTpOHHTH‘{eCKOﬁ JAUCCOLHAILINH. Kucnots! B cBeTe
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npoToIuTHIecKoil Teopun. Kiaccngukanus opraHmuecKux u
HEOPTaHUYECKUX KUCIOT. O0IIHe CBOMCTBA KUCIIOT. B3aUMOICHCTBUE
OpraHUYEeCKUX U HEOPraHMYeCKUX KUCJIOT C MeTajlJlaMi, OCHOBHBIMU U
aM(pOTEPHBIMU OKCHIAMH U THAPOKCHIIAMH, COJISIMH, 00pa3OBaHUe
CIOXKHBIX 3(upoB. OcoOeHHOCTH CBOHCTB KOHLIEHTPHUPOBAHHOM
CEpPHOM U a30THOM KUCJIOT.

OcHoBaHusl opraHudeckue U Heopranuueckue. OCHOBaHUS B CBETE
TEOPUHU JIEKTPONUTHYECKON auccouuanuu. OCHOBaHUS B CBETE
npoToNuTHYeCKOi Teopun. Knaccugukarus opraHuuecKux u
HEOPraHWYECKUX OCHOBAaHUM. XUMHUYECKUE CBOMCTBA LIEI0UEH U
HEPaCTBOPUMBIX OCHOBaHUN. CBONCTBA OECKUCIOPOIHBIX OCHOBAHHIA:
aMMHaKa U aMMHOB. B3auMHO€e BIMsIHHE aTOMOB B MOJIEKYJI€ aHWJIMHA.

AmdoTepHbIe OpraHNYeCKHe U HEOPTaHNIECKHIE COSIMHEHUSL
AmdoTepHbIE OCHOBAaHHS B CBETE MPOTOJUTHYECKONH TEOPUH.
AM}OTEpPHOCTb OKCHIOB U THAPOKCHIOB IIEPEXOTHBIX METAIJIOB!
B3aMMOJCHUCTBUE ¢ KUCIOTAMH U IIEJIOYaMHU.

Comu. Knaccudukanus u xuMu4deckue cpoiictaa cojieli. OcobeHHOCTH
CBOMICTB COJIEH OPTaHUYCCKUX U HCOPTaHUYICCKUX KUCIIOT.

I'enetnueckast CBsI3b MEXIY KJIaCCaMU OPraHUYECKUX U
HEOPraHWYeCKuX coenuHeHui. [IoHATHE O TeHETUYECKOMN CBSI3U U
FEHETUYECKHUX Psiax B HEOPraHWYECKONW U OPraHUuYECKON XUMUU.
I'enernueckue psinbl MeTajuIa (Ha MPUMEpPe KabIUs U JKejes3a),
HemeTaJyia (Cepbl U KPeMHHSI ), IEPEXOTHOTO dJIeMeHTa (IIMHKA).
I'eneTnyeckue psibl U T€HETHYECKAS CBA3b B OPraHUYeCKON X UMUU.
EnuHCTBO MHpa BEIIECTB.

2.12. XuMus 3J1eMEeHTOB

$-DJIEMEHTEI
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Bonopon. /IBOHCTBEHHOE MOJOKEHUE BOAOPOJA B MEPUOIUUECKON
cucreMe. Mzoronel Bogopoaa. Tspkenast Boga. OKUCIUTENbHBIE U
BOCCTAHOBUTEJIbHbBIE CBOWMCTBA BOIOPOA, €ro NOJyUeHUe U
npuMeHeHue. Ponb BOIOpoOaa B XKUBON U HEXXUBOW NPUPOJIE.

Boga. Ponbs BombI kKak cpenoodpasyromiero BemecTsa KIETKH.
DKOJIOTHYEeCKUE aCTeKThl BOJONOJIb30BaHUS.

OnemenTtsl ! A-rpynmebl. [enounsie Metamibl. O0mas xapakTepuCcTHKa
LIEJIOYHBIX METAJUIOB HA OCHOBAaHUU MOJIOXKeHUs B [lepuonnueckoit
cucreMe snemenTos /. 1. Menaeneesa u CTpOeHUsI aTOMOB.
[Tonyuenue, pu3nveckre 1 XUMHYECKUE CBOICTBA IIEIOYHBIX Me-
TaJuoB. KaTHOHBI 1e0YHBIX METAJUIOB KaK BasKHEHIIast X UMUYecKas
¢dopma UX CyLIECTBOBAHUS, PETYJISITHBHAS POJIb KATHOHOB KU U
HaTpus B >KUBOI kyeTke. [IpuponHble coeMHEeHNs HATPUS U KaJIUs, UX
3HAYECHUE.

Onementsl ITA-rpynmbr. O0mas xapakTepuCTHKa IETOYHO3EMENTbHBIX
METaJIJIOB U MarHusl Ha OCHOBAaHUU NoJyiockeHus B [lepuoanueckoit
cucreme 351emeHToB [[. 1. Menneneesa u ctpoeHus atomoB. Kanbiui,
ero nojiyueHue, Gu3ndeckre U XMMHYECKHE CBOWCTBA. BaxkHelime
COEIMHEHUS KaJblIVs, UX 3HaueHue u npumeHeHue. Kanpuuii B
NPUPOZE, €ro OHOJOTHYECKAas POJIb.

P-DIEMEHTBI

AmoMuHu#N. XapakTepUCTHKA aJFOMUHHS HA OCHOBAHHH TTOJIOJKEHUS B
Ilepuoaunueckoit cucreme snemeHToB .M. Menneneesa u cTpoeHus
atoma. [Tonyuenue, prsudeckre u XUMHUYECKHUE CBOMCTBA aTFOMUHUSI.
Baxkneiimue coeuHEHNS aJTFOMUHUAS, UX CBOMCTBA, 3HAYEHUE U
npumeHeHue. [IpupogHbie coenMHEHUS aJTFOMUHMS.

Yraepon u kpemHuit. O011ast XapakTepUCTHKA HA OCHOBAHHUHU MX
nojoxxenus B [lepuonnueckoii cucreme 1. 1. Menneneesa u cTpoeHus
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aroma. [IpocTtble BemecTsa, 0Opa3OBaHHBIE STUMH HJIEMEHTAMU.
Oxcuapl ¥ TMAPOKCUBI yTIieposia U KpeMHus. Baxknelime conu
yTOJIbHON U KpeMHHUEBOH KUCHIoT. CHlMKaTHAsi IPOMBILIIEHHOCTb.

Ianmorensl. O0mas xapakTeprCTHKA TAJIOTEHOB HA OCHOBAHUU UX
nonoxeHnus B Ilepuoanueckoii cucreme snemenTos 1. 1. Menneneesa
U CTPOEHHUsI aTOMOB. | aJIoreHbl — MPOCTBIE BEIECTBA. CTPOCHUE
MOJIEKYJI, XUMHUECKHE CBOICTBA, MOJIyYeHHEe U TIPUMEHEHHE.
Baxkneiimue coeMHEHNS raJIOTEHOB, X CBOMCTBA, 3HAYEHUE U
npuMeHeHue. I'anorens! B mpupozae. buonorudeckas posb rajJloreHoB.

XanbkoreHbl. OOmiast XapakTepUCTHKA XaJIbKOT€HOB HA OCHOBAHHUHU HX
nonoxeHnus B Ilepunoanueckoii cucreme snementos .M. Menneneesa
U CTPOEHHSI aTOMOB. XaJIbKOT'€- Hbl — IPOCTHIE BEIECTBA.
Annorponusi. CTpoeHHe MOJIEKYJT aJUTOTPOIMHBIX MOAU(PUKALIMNA U X
cBoiicTa. [lonyueHne n npuMeHEeHNE KICIOPOAa U Cephl. XaIbKOTEHbI
B IIpUpoAe, NX OMOJIOTHYECKast POJIb.

OnemenTsl Y A-rpynmbl. O01mas XxapakTepuCTHKa 3JIEMEHTOB 3TON
IPYIIBI HA OCHOBAHUH MX MOJIOcKeHHs B [lepronnaeckoii cucreme
snemeHToB JI. 1. Menneneesa u ctpoeHust atoMoB. CTpoeHue
MOJIEKYJIBI a30Ta M aJUIOTPOITHBIX Moxupukanuii pocdopa, nx
dusnyeckne U XUMHUECKUe CBOiicTBa. BomopoaHbie coennHeHMst
snemeHTOB Y A-rpynmbl. Okcuabl a3ota u pocdopa, COOTBETCTBYIOLTHE
uM KucioThl. Conmu 3Tux KUciaoT. CBOHCTBA KMCIOPOIHBIX COEHHEHHIH
azorta u pocdopa, ux 3HaUeHUE U IprUMeHeHne. A30T U pocdop B
npupoze, ux OUoJorndecKas posb.

Onementel [VA-rpynmbr. O0mast XapakTepUCTHKA 3JIEMEHTOB 3TOH
TPYIIIBI HA OCHOBAHUH X MOJIokeHus B [lepronnyeckoii cucteme

sneMeHTOB . 1. MeHneneesa u CTpOEHHs aTOMOB. YTJIEPOX U €ro
annorponust. CBOMCTBA aJIOTPONTHBIX MOJU(DHUKALIMNA YIiIepoaa, ux
3HaueHune u npuMeHenne. OKCUABI U THAPOKCU/IBI YTIIepoaa u
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KpEMHUs, UX XUMHU4eckue cBoiicTBa. Conn yroipHON U KPeMHHUEBbIX
KHCJIOT, X 3Ha4eHue U npuMeHenue. [Ipuponoodpasyrommas poib
yIiepona AJisi >KUBON U KPEMHUS AJIs1 HE)KMBOU MPUPOBL.

d-DneMeHTHI

Ocobennoctu crpoenust aroMoB d-3siemenTos (- YIIB-rpymm).
Menp, LMHK, XPOM, JK€JI€30, MapraHel Kak MpoCThie BELECTBA, UX
busnyeckne U XUMHUECKUe cBoiicTBa. HaxokneHne STux MeTajuioB B
npUpoze, UX nojydeHue u 3Haderne. CoeqnHeHus d-3J1€MEHTOB ¢
Pa3JIMYHBIMU CTENEHSAMHU OKHCIIEHUs. XapaKkTep OKCUIOB U
T'UJIPOKCHUJIOB 3THUX 3JIEMEHTOB B 3aBUCUMOCTH OT CTETIEHH OKUCJIEHUS
METaJLIA.

2.13. XuMus B KU3HH
o0mmecTBa

XWMHS U IPOU3BOACTBO. XUMHUECKast TPOMBIIIJIEHHOCTb U
XHUMHUYecKHre TeXHOJoruu. Cripbe 17151 XUMUYECKONW MPOMBIIIIEHHOCTH.
Bona B xuMu4eCcKoi NPOMBIIIJIEHHOCTH. DHEPTUs Al XUMUYECKOT0
npousBocTBa. HayuHble NpUHIUIIEI XMMUYECKOTO POU3BOACTBA.
3amura oKpy Karollei cpefbl U OXpaHa TpyJa NpU XUMUYECKOM
npou3BoacTBe. OCHOBHBIE CTaIUU XUMHUECKOIO IPOU3BOACTBA.
CpaBHeHue NPOU3BOACTBA aMMHAaKa U METAHOJIA.

XuUMUsl B CEJIBCKOM XO3siCTBE. XMMH3ALMs CEIbCKOTO X035ICTBA U €€
HanpasjeHusl. PacTeHus 1 mouBa, HOYBEHHBIN MOMIOAIINN
KOMIUTEKC. Y 1oOpeHust U ux Kiaccudpukanms. XMMUIECKHe CPeCcTBa
3amuThl pacTeHui. OTpHULATEIbHBIE TTOCIEACTBUS MPUMECHEHHS
MECTUINIOB U 00pb0a ¢ HUMU. XUMH3AIUs JKUBOTHOBOJICTBA.

XUMUA U 3KONOTHA. XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpeabl.
OxpaHa rugpocdepsl OT XUMHUYECKOTO 3arpsi3HeHus. OXpaHa MOYBbI OT
XUMHYECKOro 3arpsisHeHus1. OxpaHa aTMochepsl OT XUMHYECKOTO
3arpsisHeHus. OxpaHa Guiopsl ¥ payHbl OT XUMUYECKOTO 3arPsi3HEHUSI.
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Buorexnonorus u renHas HWHXKCHCPUSA.

XuMusi 1 NOBCEMHEBHAS JKU3Hb UesioBeka. JlomalHsis anTeka.
Moromue u ynctsimmue cpeacrsa. Cpeacrsa 60pbObI ¢ OBITOBEIMU
HacekoMbIMU. CpeACcTBa JUYHON T'MTHEHBI U KOCMETHKU. XUMUS U
nuia. MapKupOBKHY yITaKOBOK MUIIEBBIX U THTHEHUYECKUX MPOAYKTOB
Y YMEHHE X YUTATh. JKOJOTHS JKUJIUIIA. XUMHS U TCHETHKA
YyeJIOBEKA.

Koncyabranum:

-IIpeamer opranndeckoil XuMun. Teopust CTPOEHUST OPraHUYECKUX
coenuHenuiit A.M. bytneposa.
16
-IIpenenapHble yIIIeBOIOPOALI
-OTUJIEHOBBIE U AUEHOBBIE YTIIE€BOIOPOAbI
-ALIETUJICHOBBIC YTJIEBOAOPOABI
-ApoMaTUUeCKHe yIrIeBOIOPOIbI
-I'mapokcusnbHble COeTUHEHUS

-AJ'IbI[eFI/II[bI 1 KE€TOHBI

-Kap6OHOBbIe KHCJIOTBI U UX IPOU3BOAHBIC

JK3aMeH + KOHCYJIbTALHA 6+ 16

Bcero: 216

JU1st XapakTepUCTHKH YPOBHS OCBOEHHS y4eOHOTr0 MaTepHasa UCIOIb3YIOTCs CIeAyoIe 0003HaYeHNUS

1. — O3HAKOMUTENBHBIN (Y3HABAHHE PaHEE U3YYEHHBIX OOBEKTOB, CBOMCTB),




2. — penpOAYKTUBHBIH (BBIOJHEHHE ACATEILHOCTH MO 00paslly, MHCTPYKLHU WK TIOA PYKOBOJCTBOM)

3. — IpOXYKTUBHBIH (IIAHUPOBAHUE U CAMOCTOSITEIIbHOE BBITTOJHEHHE AEATENIbHOCTH, pelleHre MPOoOIeMHBIX 3a1a4)
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3. YciaoBus Peanuzanun YUEBHOW JHUCUHUNIHHBI
3.1. Tpe6oBaHusI K MUHUMAJILHOMY MaTepPHAJIbLHO-TEXHHYECKOMY o0ecrneyeHHI0

Peanm3auus yaeOHON AMCHUIUIMHBI OCYLIECTBIsIETCA B «Jlaboparopun Mukpobuonoru,
(pU3MONOT UM TUTAHUS, CAHUTAPUN W TUTHEHBD).

Oo6opynoBaHue yueOHOro KabuHeTa:
— aBTOMAaTU3HPOBaHHOE pabouee MECTO MPEToaaBaTENs,

— TOCaIO4HbIE MecTa O0yJarImuxcs (10 KOJMUECTBY O0YYarOIIUXCS).

TexHuyeckue cpeacTBa 00yUeHUSsI:

- KOMIBIOTEP C JHLEH3UOHHBIM ITPOrPaMMHBIM 00eCrieueHHeM U MYJIbTUMEANHHBIN
HPOEKTOP;

- oOy4aromre BUAEO(PUIbMBI.

Oo6opynoBanue jadopaTopun MUHKPOOHOJIOTHH, CAHUTAPHH H TUTHEHbI:

o0opynoBaHUE U HHBEHTAPD ISl IPOBENCHHS TaOOPAaTOPHO-TIPAKTHYECKUX 3aHITHIH 110
TeMaM:

- HabOp XUMUYECKOH MOCYABI M MPHHAIIIEKH. 111 TabopaTopHbIx padort mo (HITXJI);
-CTOJI I€MOHCTPALIMOHHBIH;

-mkad BBITSKHOW JEMOHCTPALIMOHHBIH |

-mkad st pEaKTHUBOB |

-mkad A XpaHeHus: npudopoB.;

-Oymara uHAMKATOpHAs yHUBEpcaibHast pH;

-IIEMOHCTPALIMOHHBINA HA0OP IJIsl COCTaBJIEHUSI OOBEMHBIX MOAETIEH MOJIEKYJT,
-xostekuus "BonokHa' |

-kosutekus " paHUT 1 ero CoCTaBHbBIE YacTH",

-xkoytekius "KaMeHHBIH yrojib i MPOIYKTHI €ro nepepaboTKy,

-xomeknus "Kapu B npupozaey;

-xoyutekuus "HedTrb 1 mponykTsl ee nepepadoTku”



- koJuteknms "IlmactMaccer”,

-Habop Nel14 BC "CynbdaTeL,cyabpuTsL, cyabhuab;
-Habop Nel6 BC "Merasuibl,okcuabl";

-Habop Nel7 C "Hurpatsr",

-Habop Ne19 BC "CoenuHenue Maprasiay;
-Habop Ne2 OC "Kucnorsr";

-Habop Ne21 BC "Heopranudeckue BemecTsa ",
-Habop Ne22 BC "Muauxatopsl”;

-Habop Ne3 BC "Hlenoun”,

-Habop Ne3 OC "T'unpokcuner”;

-Habop Ne4 OC "Oxcuapl MeTanaos";

-Habop Ne5 C «Opranuueckre BEeeCTBaY.



3.2. UudopmanuonHoe obecnieueHne 00y deHust

Ilepeuenn pexoMeHnayeMbIX yueOHbIX u3aaHui, HTepHeT-pecypcoB, A0NOJIHUTEIbHON
JUTEPATypbl

OcHOBHBIC HCTOYHHKH:

1.Epoxun IOM .

Xumust: yued. 1s crya.yupexkaeHuit cpen. npod.odpazosanus/ OCHOBBI aHATUTHYECKOM
xumuu ,Boarorpasackoe rocynapcrseHHoe arpapsbiii yausepcuret 2019 ,CI1O ,80 ct
,Oumumonosa ' A.

2.

Xumust: yued. A cTya.yupesxkaeHuit cpen. npod.odpasosanus/ OpraHUIecKs XUMHSI
Boarorpaackoe rocynapctseHHoe arpapsbiii yHusepcurer2019 ,76 ct ,CI1O , ®unumoHoBa
A

3

JonoTHUTEe/IbHASI JIUTEPATYPA

1. Tabpuensa O.C, Ocrpoymos N.I'. Xumus aiist mpodeccuii U crienuaabHOCTEH
TEXHUYECKOTO PO uJisi: y4eOHUK ISl CTY . YupeskaeHui cpen. mpod. oOpa3oBaHwsl.
— M., 2014.

2. Tabpuensin O.C, Ocrpoymos U.I'., Octpoymosa E.E. u np. Xumust mist npodeccuii u
CHeLHATBHOCTEN €CTECTBEHHO-HAYYHOr0 PO HIIs: YIeOHUK IS CTY . YUPEKASHHH
cpexn. npod. obpazosanus. — M., 2014,

3. Tabpuensa O.C., Ocrpoymos M.I'. Xumust aist npodeccuii u CrernuanbHOCTeH
COLIMAIbHOSKOHOMUYECKOTO M T'YMAHUTAPHOTO NMpoduiei: yueOHUK s CTy .
yupexxaeHuii cpen. npod. odpasosanus. — M., 2014,

4. Tabpuensn O.C., Ocrpoymos N.I'., Cnanxos C.A., lopodpeesa H-M. IIpakTuxym:
yuel. mocodue st CTY. yUpexaeHuii cpen. npod. odpasopanus. — M., 2014,

5. Tabpuensu O.C., Ocrpoymos U.I"., Cnankos C.A. Xumusi: mocobue Jist MOATOTOBKH K
EI'D: yueb. mocobue mist ctyn. yupeskaeHuit cpen. mpod. odpasosanusi. — M., 2014,

6. Tabpuensa O.C, JIvicoBa I'.I". Xumus. Tectsl, 3anaun u ynpaxHenust: yae0. mocodue
U CTY. YUpekaeHui cpen. npod. odpasosanus. — M., 2014,



7.

10.

11.

EpoxuH KO.M., KoBanesa M.6. Xumusa ang npodeccuin n cneymansHoCcTel
TEXHUYECKOr0 M eCTECTBEHHO-HAYYHOT0 NPounein: y4ebHUK ana CTYL. YUPexaeHWN
cpea. npod. obpasosaHus. — M., 2014.

EpoxuH KO.M. Xumusa: 3agauv v ynpaxHeHuns: yyeb. nocobue Ans CTyA. YUpexaeHui
cpen. npo®. obpasoBaHma. — M., 2014.

EpoxuH KO. M. C60pHUK TECTOBbIX 3aJaHuii Mo XMMun: yyeb. nocobue gns cTys.
yupexaeHuin cped. npog. obpasosaHus. — M., 2014,

EpoxuH KO. M., KoBanesa . 6. Xumua ana npogeccuii n cneyuanbHoOCTew
TEXHUYECKOro Npomns. DNeKTPOHHbIN y4e6HO-MeToANYeCKNIA KoMmnneke. — M.,
2014.

Cnagkos C. A, OcTtpoymos W.I"., T'abpuensaH O.C, JlykbsiHoBa H.H. Xumusa gns
npogeccunin n cneymanbHOCTeR TEXHUYECKOro Npounsa. SNeKTPOHHOE MPUIoXeHue
(aneKTpOHHOE y4yebHOe n3gaHne) Ans CTyAd. yupexaeHuin cpeg. npod. obpa3oBaHms. —
M., 2014.

MNHTepHeT - pecypcbl

www.pvg.mk.ru (onuMmnuaga «Mokopu BopobbeBbl ropbl»).

www.hemi.wallst.ru (O6pa3oBaTenbHblil CaiT ANA WKONbHUKOB «XUMUSA»).

www.alhimikov.net(O6pa3oBaTenbHbI CaliT A5 LWKONbHUKOB).

www.chem.msu.su (3neKTpoHHaa 6ubnnoTeka no xummun). www.enauki.ru (MHTepHeT-
nsgaHne Ans yumtenein «ECTeCTBEHHbIE HayKn»). www.lseptember.ru (meToanueckKas
raseta «lepBoe CeHTAGPA»). www.hvsh.ru OkypHan «Xumus B LWKone»). www.hii.ru
(OKypHan «XuMua 1 KU3Hb»).

www.chemistry-chemists.com (3/IeKTPOHHbIW XypHan « XUMUKA 1 XUMUA»).


http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/
http://www.chemistry-chemists.com/

4. KoHTPO.1L M oLeHKa pe3yanTaTos ocsoennss YUEBHOM Jlucuuninnp

KoHTpoJib 1 01leHKA pe3yIbTaTOB OCBOSHUS Y4eOHOH MUCIUTUTHHBI OCYIECTBIISIETCS

IpernoaaBaresieM B MPOLECce MPOBEASHHS MPAKTHYECKIX 3aHATHIA U 1ab0paTOpHBIX padorT,

TECTUPOBAHUS, a4 TAKKEC BBITIOJTHCHUSA O6yLIaI-OH_II/IMI/IC$[ WHAWBUAYAJBbHBIX SaI[aHPIfI,

MPOEKTOB, UCCIIETOBAHUIN

Pe3yabTartnl
(THYHOCTHBIE,
MeTanpeaMeTHbIe,
npeaMeTHbIe Pe3yJabTAThI;
3JIEeMEHThbI KOMIIEeTEeHIIHH

DJIeMeHTBhI KOMIIETeHIH A

DopMBbI U METOABI
KOHTPOJIAA U OLICHKH

JInuyHOCTHBIE:

[IposiBisieT 4yBCTBO rOPAOCTH
U YBaKEHUS] K HICTOPUH U
TOCTHXKEHUSIM
OT€YECTBEHHON XUMUYECKOU
HAYKH, XUMUYECKU TPAMOTHOE
MOBENICHUE B
npo¢heCCUOHATTbHON
NeSITeJIbHOCTH U B OBITY MpH
oOpalneHny ¢ XUMUYECKUMU
BEIIECTBAMH, MaTepHATIAMH U
MPOLIECCAMH,

OK 1. IloHumaTth CyIIHOCTb U
COLUANIBHYIO 3HAYUMOCTb
cBoeli Oynymeit mpodeccun,
MPOSIBJIATL K HEW yCTOWYUBBIN
UHTEpeC

Tectuposanue. OneHka
BBITIOJTHEHHOM
CaMOCTOSITENTbHON PabOTHL

TOTOBHOCTb K MPOAOIIKEHHUIO
00pa3oBaHUsI W MOBBILIECHUS
KBayMpuKanuu

B N30paHHOM
npodheCCUOHATTbHON
IeATENIbHOCTH U O0BEKTUBHOE
OCO3HaHHE POJIH

XUMHUYECKUX KOMIETEHIIUI B
3TOM,

OK 2. OpranusoBbiBaTh
COOCTBEHHYIO NIESATEBHOCTD,
BBIOMPATh THIIOBbIE METO/IbI U
CTHIOCOOBI BBITTOJTHEHUS
po¢h)eCCHOHANTbHBIX 3a/a4,
OLIEHUBATh UX 3P (HEKTUBHOCTD
U Ka4eCTBO

Tectuposanue. OneHka
BBITTOJIHEHHOMN
CaMOCTOSITENTbHON PabOTHL
OueHka MpakTUIECKOM
paboThl, BHIMOJTHEHHOH Ha
MPAKTHYECKOM 3aHSTHH.

YMEHHE HCIIONIb30BaTh
JNOCTHXKEHHS] COBPEMEHHOU
XUMHUYECKON HAyKU U
XUMHYECKUX TEXHOJIOTHH AJIsI
MIOBBIIIEHHS] COOCTBEHHOTO
UHTEJUIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHON
npodheCCHOHATTbHON
NesTeIbHOCTH,

OK 3. Pematp npoGiemel,
OLICHUBATh PUCKH U
NPUHUMATD PELICHUS B
HECTAHAAPTHBIX CUTYALHSX.

Tectuposanue. OneHka
BBITIOJTHEHHOM
CaMOCTOSITENTbHON PabOTHL




MeTtanpeameTHbIX

UCTIOJTb30BAHUE PA3TNIHBIX
BHUJIOB MO3HABATEIbHON
NESITeIbHOCTH U

OCHOBHBIX UHTEJIJICKTYaJTbHBIX
oneparuii (lMoCTaHOBKH
3amaud, GopMyIUpOBaAHUS
TUTIOTE3, aHAJIN3a U CUHTE3A,
cpaBHEHUs, 0000IEeHNs,
CUCTeMAaTU3AIIHH,
MPEeMCTBEHHOCTHU
(dbopmMupoBanust 0OIIUX
KOMIETEHLHI

TUTIOTE3, aHAJIN3a U CHHTE3A,
cpaBHEeHUs, 0000IEeHNs,
CUCTeMAaTU3AIIHH,

BBISIBJICHUSI IPHYUHHO-
CIIeJICTBEHHBIX CBSI3€H, TTOUCKA
aHaJIOT OB,

(bopMyJTUPOBaHUS BEIBOJIOB)
IUIsl peUIeHUs] TOCTABAECHHOM
3a/1a4u, MPUMEHEHHE
OCHOBHBIX METOJIOB TIO3HAHUSI
(HabmroeHns, Hay4HOTO
SKCIIEPUMEHTA) JISI

U3YYEHUS PAa3IMYHBIX CTOPOH
XUMHUYECKIX OOBEKTOB U
MPOLIECCOB, C KOTOPbIMU
BO3HHKAeT HEOOXOANMMOCTD
CTAJIKNBAThCS B
npodeccnonanbHOl chepe;

OK 6. PaboTaTh B KOJJIEKTHBE
U KOMaHJie, 00ecreunBaTh ee
crutoueHue, 3QpPpexTHBHO
00IIAThCs ¢ KOJIJIETaMH,
PYKOBOICTBOM,
noTpeOuTENIMH

OneHKa BBLITOJIHEHHOH
CaMOCTOSITENTbHON PabOTHL

UCTIOJIb30BAaHUE PA3IMIHBIX
UCTOYHHKOB TS TIOJTyYeHHS
XUMHUYECKON

uH(POPMAIIIH, YMEHUE
OLIEHUTH €€ TOCTOBEPHOCTh
IUIS1 JOCTHIKEHUS XOPOLINX
pe3yJIbTaTOB B
npodeccnonanbHOl chepe;

OK 8. CamocTosiTenpHO
OTpenessiTh 3a1a49u
poeCCHOHAILHOTO U
JMYHOCTHOTO Pa3BUTHS,
3aHUMAaTbCA
camMoo0pa3oBaHUEM,
OCO3HAHHO TUITAHUPOBATH
TIOBBIIIICHUEC KBaJ'II/I(bI/IKaL[I/II/I

OreHka BBINOJIHEHHON
CaMOCTOSITENTbHON PabOTHL
Tectuposanue.

IIpeameTHBIX

c(hOpMUPOBAHHOCTH
MIPEACTABJICHUN O MECTE
XUMHH B COBPEMEHHOMN
HAy4HOH KapTUHE MHPA,
MOHMMAaHHE POJIU XUMHUH B
dbopMupOBaHUU KPyro3opa u
(byHKUNOHATBHON

OK 9. BbITh TOTOBBIM K CMEHE
TEXHOJIOTHH B
npodeCCHOHANTbHOM
JesITeIbHOCTU

OreHka BBINOJIHEHHON
CaMOCTOSITENTbHON PabOTHL
Tectuposanue.




IPaAMOTHOCTH YeJIOBeKa JJist
peLHeHI/Iﬂ HpaKTI/ILIeCKI/IX
3a/1ay;

BJIAJICHHE

OCHOBOITOJIATAF0 LIUMH
XUMHUYECKUMU MOHSTUSIMH,
TEOPUSIMH,

3aKOHaMH U
3aKOHOMEPHOCTSIMHY,
YBEPEHHOE MOJIb30BAHUE
XUMHUYECKOU
TEPMHUHOJIOTUEN U
CUMBOJIMKOW;

OK 2. OpranusoBbiBaTh
COOCTBEHHYIO NIESATETBHOCTD,
BBIOMPATh THIIOBbIE METO/IbI 1
CTHIOCOOBI BBITTOJTHEHUS
npo¢h)eCCHOHANTBHBIX 3a/1a4,
OLIEHUBATh UX 3P (HEKTUBHOCTD
U Ka4yeCTBO

OueHka MpakTUIECKOM
paboThI, BHIMOJTHEHHOH Ha
MPAKTHYECKOM 3aHSITHU

BJIJIEHHE OCHOBHBIMH
METOIaMH Hay4HOTO
MO3HAHUS, UCTIOJIb3YEMBbIMHU B
XUMHU. HAOJIOIEHUEM,
OMUCaHUEM, H3MEPEHHEM,
JKCIIEPUMEHTOM; YMEHHE
obpabateiBaTh, OOBSICHSTD
pe3yJIbTaThI MPOBENEHHBIX
OIBITOB U JEJIaTh BBIBOJBI,
FOTOBHOCTB U CITOCOOHOCTD
NPUMEHSITh METObI TTO3HAHHSI
NPU PelIeHu N

NPaKTUYECKUX 3a71aY;

OK 2. OpranusoBbiBaTh
COOCTBEHHYIO NIESATETBHOCTD,
BBIOMPATh TUIIOBbIE METOABI U
CTHIOCOOBI BBITTOJTHEHUS
po¢h)eCCHOHANTbHBIX 3a/1a4,
OLIEHUBATh UX 3P (HEKTUBHOCTD
U Ka4yeCTBO

OneHKa BBLITOJIHEHHOH
CaMOCTOSITENTbHON PabOTHL

c(OpPMUPOBAHHOCTH YMEHUSI
JaBaTh KOJINYECTBEHHbBIE
OLIEHKH U

NPOM3BOIUTH PACUETHI 110
XUMHYECKIM (HOopMyJiaM U
yPaBHEHUSIM;

— BJIaJi€HHEe MPaBUIAMHU
TEXHUKU 0€30MaCHOCTH NPHU
UCTIOJIb30BAHUH
XUMHYECKHX BEIIECTB;

OK 2. OpranusoBbiBaTh
COOCTBEHHYIO NIESATEBHOCTD,
BBIOMPATh THIIOBbIE METO/IbI U
CHIOCOOBI BBITTOJTHEHUS
npo¢h)eCCHOHANTbHBIX 3a/a4,
OLIEHUBATh UX 3P (PEKTUBHOCTD
U Ka4eCTBO

OreHka BBINOJIHEHHON
CaMOCTOSITENTbHON PabOTHL
Tectuposanue.

BJIaZICHHE NIPAaBUIIAMU
TEXHUKU O€30MaCHOCTH NPHU

OK 3. Pematp npoGiemel,
OLICHUBATh PUCKH U

OneHKa BBLITOJIHEHHON
CaMOCTOSITENTbHON PabOTHL

WCTIOJIb30BaHUN MPUHUMATh PELIEHUS B TecTtuposanue.
XUMHUYECKUX BEUIECTB HECTAHAAPTHBIX CUTYaLUSIX
c(hOpMUPOBAHHOCTH OK 9. BoiTh roToBBIM K cMeHe | TectupoBanue. OueHka

CcOOCTBEHHOM MO3ULIMH 10
OTHOWIEHHIO K XUMHYECKOU
uH(pOpPMaLINY, ITOy4aeMOH 13
Pa3HBbIX UCTOYHUKOB

TEXHOJIOTHH B
pod)eCCHOHANTBHOM
NesITEIbHOCTH

BBITIOJIHEHHOMN
CaMOCTOSITENTbHON PabOTHL







