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1 TIOACHUTEJIBHAA 3AIIMCKA

[IporpamMmma o00mEeo0Opa3oBaTenbHON YYeOHOW MUCIUILUIMHBI «XUMUS» TpeJHa3HAYCHA IS
U3y4eHHs XHMUU B TPOQecCHOHANBHBIX oOpasoBaTenbHbIX opranmzanusx CIIO, peanusyrommx
00pa3oBaTeNbHYI0 NPOTPaMMy CpeqHEero oOImero o0pa3oBaHMS B TpeleNiax OCBOSHHS OCHOBHOMN
npodeccuonansHO o6paszoBarensHO mporpammel CITO (OITOIT CIIO) ma 6a3e OCHOBHOTO OOIIETO
00pa3oBaHMs NP MOATOTOBKE CIIELUATUCTOB CPETHETO 3BEHA.

[IporpamMma paspaborana Ha ocHoBe TpeOoBanuii ®I'OC cpemnero o0iero ooOpa3oBaHuS,
MIPEIBABISIEMBIX K CTPYKTYpPE, COACPKAHHUIO U PE3yJIbTaTaM OCBOCHHUS YUeOHOH AUCIUILIHHBI « XUMHSD,
B coorBercTBUM ¢ KoHuenuueil mnpenogaBaHus o01eo0pa3oBaTeNbHBIX AUCLUUILIAH C  Y4ETOM
npodecCHOHANBPHOW — HANpPaBICHHOCTH MPOrpaMM  CpelHEro NpodeccHoHaTbHOro  00pa3oBaHHMI,
peanu3yeMbIx Ha 0a3e OCHOBHOTrO o0miero oOpa3oBaHus, (pacmopspkeHre MuHmIpocsemnieHuss PO ot
30.04.2021 Ne P-98, ¢ yuerom TpeOoBaHUI (enepanbHBIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAapTOB MO MOJIY4aeMOH CHELHATBHOCTH CPEAHEro MpogecCHOHANBHOTO 00pa3oBaHUs, IPUMEPHOI
mporpaMMbl  00IIe00pa3oBaTellbHON yaeOHo# muctmmuinabl «Xumus» ([Mabpuensa O.C., npodeccop
kadeappl eCTECTBEHHO-IKOJIOTHUECKOTO 00pa3oBanus [legarormueckoil akajaeMud TOCIEAUIIOMHOTO
oOpazoBaHMs, KaHAMJAT TEJarorHYecKUX HayK, Mpodeccop, 3aciykeHHbld yuutens PD; W.T.
OcCTpoyMOB, THPEKTOP DHTEIBCCKOr0 TexHoJiormdeckoro mHeTuTyTa (prmman ®I'BOY «CapaToBckmii
TOCy/IapCTBeHHBIN TexHu4YecKkuil yHuBepcuteT wM. FO. A. larapunay), HOKTOp XHMHUYECKHX HayK,
npodeccop) ans  mpodecCHOHATBHBIX 00pa3oBaTelIbHBIX OpraHm3anuid (pexkoMmeHgoBaHo DOIAY
«DUPO», mpotokon Ne3 ot 21.06.2015 r., peructpanmoHHslii Homep peueHsun — 385 ot 23.07.2015 1.) ¢
y4eTOM TIPUMEPHOM OCHOBHOW OOpa30BaTEIHbHOM MPOTPaAaMMBI CpPETHEro O0O0IIero oOpa3oBaHUS,
0I0OpEHHON peleHueM (GeIepaIbHOTO YU4eOHO-METOINYECKOTO 00bESIUHEHHS 110 00IIIeMy 00pa30BaHUIO
(mportokon ot 28 urons 2016 1. Ne 2/16-3) u yrouHeHu#, 010OPEHHBIX HAYYHO-METOAMYECKUM COBETOM
entpa npodeccruonansHoro oopaszosanus u cucreM kpanupukanuii LAY «DUPO», mporokos Ne3 ot
25 mas 2017 .

Coneprkanue paboueil mporpaMMbl « XHMHUS» HAITPABIICHO HA JOCTIDKEHUE CICAYIONINX TIeIei:

1) ¢opmupoBaHHE y CTYIEHTOB YMEHHUS OIICHWBATh 3HAYMMOCTh XHUMHYECKOTO 3HAHHS IS
KaXXJI0TO YeJIOBEKa;

2) QopmupoBaHHE Yy CTYACHTOB IIEIOCTHOTO MPEACTABICHHUS O MUPE U PO XUMHUH B CO3JIaHUU
COBPEMEHHOW eCTECTBEHHOHAYYHOH KapTHHBI MHpPa; YMEHUS OOBSICHATH OOBEKTHI U IPOIECCHI
OKpY’Karollen NeUCTBUTEILHOCTU: MPUPOJHON, COLUMUAIBHOM, KYJIbTYpPHOM, TEXHUYECKOU CPEbI,
UCTIOJIB3YS ISl 3TOTO XMMHYECKUE 3HAHUS,

3) pa3BuUTHE y CTYJICHTOB YMEHHU pa3nuuaTh (PAKThl U OICHKH, CPaBHUBATH OIICHOYHBIE
BBIBOJIBI, BHUJIETh UX CBA3b C KPUTEPUSMHU OIEHOK WM CBS3b KPUTEPHUEB C OIPENEICHHON CHCTEMOMN
IEHHOCTEH, (hOpMYyITUPOBATH U 00OCHOBLIBATh COOCTBEHHYIO MO3UIIHIO;

4) mnpuoOpeTeHue CTYICHTaMU ONbITa Pa3HOOOpa3HOW JEATENBHOCTH, MO3HAHHUS U
CaMOTIO3HAHUS; KIIOYEBBIX HABBIKOB, WMEIONINX YHUBEpCaJbHOE 3HAUEHHUE I Pa3IUYHBIX BHUIOB
JISATEIILHOCTA (HABBIKOB PEIICHMs MPOOJieM, TPUHITHUS pPEIICHUN, TIOMCKa, aHauu3a U o0padoTKU
uH(pOpMAIUM, KOMMYHHKATHBHBIX HAaBBIKOB, HAaBBIKOB WU3MEPCHHI, COTPYJHHYECTBA, OE30MacHOTO
oOpareHus ¢ BEIecTBaMH B IIOBCETHCBHON KU3HN).

B mporpammy BKITIOWEHO coJep)KaHHE, HalpaBlIeHHOE Ha (OPMHpPOBAHHWE Yy CTYIIEHTOB
KOMIICTECHIIMHM, HEOOXOAUMEIX s KauecTBeHHOTO ocBoeHus OITOIICIIO na 0a3e OCHOBHOTO OOIIEro
o0pazoBaHmWsi C TIONy4YEHWEM CpemHero  oOmero  oOpa3oBaHWS  IPOTPaMMBI  ITOATOTOBKH
KBATM(UIIUPOBAHHBIX Pabodnx, CIyXalluX, MPOrpamMMbl MOATOTOBKHCIIEIMAINCTOB CPEIHErO 3BEHA
(TIIICC3).

B paboueii mporpamme y4eOHOU IUCHUIUIMHBI «XUMHSI» YTOYHEHO COJEpIKaHUE Y4eOHOTO
MaTepuaia, MocleI0BaTeIbHOCTh €r0 U3yUCHUsI, pachpesielicHne Y1eOHbIX 4acoB, TeMaThuka pedepaTos,
BUJIBI CAMOCTOSITCIIBHBIX PabOT ¢ YYETOM CHENU(UKH MPOTPaMMBI MTOJITOTOBKH CIICITUAIUCTOB CPEIHETO
3BCHA.

[IporpaMMa MOXXET WCIIOIB30BATHCA JIPYTHUMH TPOGECCHOHAIBHBIMA  00Pa30BaTEIbHBIMHU
OpTaHU3ANMSIME, PEATH3YIOMMMH 00pa30BaTEeIbHYIO MPOTPaMMy CpPEIHEro oOIero oOpa3oBaHHUS B
npenenax ocsoenus [IIICC3 Ha 6a3ze ocHoBHOTO 0011IeT0 00pazosanus (IITIKPC,ITTICC3).

B mporpammy BKIIOYEHO CoONEep)KaHUE, HAIMpaBIICHHOC Ha (OPMUPOBAHUE Yy CTYIICHTOB
KOMIIETEHIINM, He0OXOaMMBIX g KadectBenHoro ocsoenns OIIOIT CIIO ma 0a3e OCHOBHOTO OOIIEro



o0pa3oBaHHs C TIOJyYEHHEM CpeJHEero oOImiero oOpa3oBaHUS U OCBOCHHS MPOTPAaMMBI HOJTOTOBKH
criernanucToB cpearero 3BeHa (IIICC3)

1.1 O0mas xapakTepHCTHKA y4eOHOH THCIUTINHBI

XuMHUsl — 3TO HayKa O BEIIeCTBaX, HX COCTaBe M CTPOCHHH, CBOWCTBAaX W IMPEBpAIICHUAX,
3HaYEHUH XUMHYECKUX BEIIECTB, MAaTEPHAIIOB M MPOIIECCOB B MPAKTHUECKON AEATEIFHOCTH YeJI0BEKa.

Conepxanue 001eo0pa3oBaTeIbHON YIeOHOH AUCIUILIMHEI « X UMHSI» HAIIPaBICHO HA YCBOCHUE
CTYJEHTaMH OCHOBHBIX TIIOHSTHI, 3aKOHOB M TEOpHHA XHMHH, OBJAJCHHE YMEHHAMH HaONI0IaTh
XUMHYECKHE SIBIIEHUS, TIPOBOJUTh XMUMHYECKHIl JKCIEPUMEHT, TPOU3BOIUTH PACUEThl HA OCHOBE
XUMHYECKUX (POPMYIT BELIECTB U YPAaBHEHUI XUMHUYCSCKUX PEAKITUH.

B mpomecce u3ydeHHsT XMMHH Y CTYIEHTOB pa3BHUBAIOTCS IO3HABAaTENbHBIE HHTEPECHl U
WHTEIUIEKTYaIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSTEIIbHOM MPHUOOPETEHNS 3HAHHIA 110 XUMHUH B
COOTBETCTBHU C BO3HUKAIOIIMMH >KU3HEHHBIMU MPOOIeMaMH, BOCIUTHIBACTCS OEpPEeKHOE OTHOIICHHS K
npupoae, IMOHMMaHHe 3J0pOBOr0 olpas3a XH3HH, HEOOXOAMMOCTH TNPEAYNPEKACHUS SBICHHH,
HAHOCAIINX BpeI 3I0POBBIO M OKpYXaromien cpeae. OHM 0CBaWBaIOT MPHEMBI TPAMOTHOTO, 0€301acHOTO
WCTIOJIb30BaHMS XUMHUYECKHUX BEIIECTB U MAaTEPUajIoB, MPUMEHSEMBIX B OBITY, CEIHCKOM XO3SIIICTBE M Ha
MPOU3BOICTBE.

[Ipu CcTPYKTYypHpOBaHHH COIEPKaHHUS OOIIEO0pa3oBaTeIbHON yIeOHON AWCIUIUIMHEL IS
poeCCHOHABFHBIX 00pa30BaTENBHBIX OPraHU3alMi, pPeATH3YIONIX 00pa30BaTEIbHYIO IMPOTrpamMMy
cpeanero odbmero oOpaszoBanusi B mpenenax ocBoeHus: OITOIT CIIO na 0a3ze OCHOBHOIO OOIIETO
o0pa3oBaHMs, Yy4YHUTHIBaJach OOBEKTUBHASI PEaTbHOCTh — HEOONBIIONH 00BEM YacoB, OTIYLICHHBIX Ha
M3yYeHNE XUMUH U CTPEMJICHIE MaKCHMaIbHO COOTBETCTBOBATH UIESM Pa3BUBAIOIIETO O0YUESHHS.

Peanuzanust AeQyKTUBHOTO MMOAXOAa K H3YYEHHIO XHMHH CIHOCOOCTBYET Pa3BUTHIO TaKUX
JIOTHYECKHX OTEpallyil MBIIUICHUS, KaK aHalu3 U CHHTe3, 0000IIeHNe 1 KOHKPETU3alusl, CpaBHEHHE U
aHAJIOTHA, CHCTEeMaTH3alus U Kiaccupukanus u ap.

Nzydenne xumum B Tpo()eCCHOHANBHBIX O0pa30BaTENbHBIX OpPraHM3ANMAX, PEaTUIYIOIINX
0o0pa3oBaTeNbHYI0 TPOrpaMMy CpeaHero obmero odpazoBanus B mpexaenax ocBoeHus OIIOIICIIO na
0a3e OCHOBHOro oOmero ooOpa3oBaHUs, WMEET CBOM OCOOEHHOCTH B 3aBUCHMOCTH OT HpOQuist
MpodeCCHOHATFHOTO 00pa30BaHMSA. OJTO BBHIPAKACTCS B COACPKaHWM OOYYCHHS, KOJIMYIECCTBE YacCOB,
BBIJICJIIEMBIX Ha U3yUYEHHE OTIEIBHBIX TEM MPOTPaMMBl, TITyOHMHE X OCBOCHUS 00Yy4alOLIMMUCS, 00beMe
U XapakTepe MPaKTUYCCKUX 3aHSATHI, BUAaX BHEAYJUTOPHON CAMOCTOSTEILHON pabOThI CTY/ICHTOB.

IIpu ocBoennn mpodeccuti CIIO m cnermumanprOcTelt CIIO ecTeCTBEHHOHAYIHOTO PO
npodeccruoHansHOTO 00pa3oBaHUs XUMHUSA HM3ydaeTcs Ha 0azoBoM ypoBHe DPI'OC cpemmero obrmero
o0Opa3oBaHwsl.

IIpu ocBoenmn mnpodeccwit CIIO wu cnemmanpHOcTel CIIO  comuanbHO-dKOHOMUYIECKOTO
npoduis, cnenuansHocTeld CIIO rymaHuTapHOTO MPOQUIIS pacCMaTPUBACTCS XUMHUYECKUA KOMITOHEHT
€CTeCTBEHHOHAYYHOTO 00pa3oBaHMs B Mpelesiax H3y4eHHUs y4eOHOH aucuumnabl «EcrecTBo3HaHHE»
npeametHol obnactu «EcrectBenHble Haykm» PI'OC cpeanero oduiero o0pa3oBaHusl.

Crieru¢mka U3ydeHUs] XUMHUHM TIPH OBJIAICHUH CIIEUAIBHOCTSIMHA TEXHOJIIOTHYECKOTO MPOGUIIA
OTpakeHa B KaxJoi TeMe pazzena «CopaepikaHue ydeOHOW MUCHUILIMHED B pyOpuke «I[IpodunpHbie n
npoeCcCHOHANBHO 3HAUYMMBIE 3JEMEHTBl  COIEPXKaHUSD». OTOT KOMIIOHEHT pealu3yercss NpHu
WHIUBUIYaIbHON CaMOCTOSATEIRHOW pabore oOydarommxcs (HamucaHww pedepaToB,  MOATOTOBKE
COOOIIEeHHHl, 3alIiTe IPOEKTOB), B MpoIecce yIeOHOW AesITENFHOCTH MO PYKOBOACTBOM IPENoaBaTes
(BBITTOJIHEHUU XUMHUYECKOTO KCIIEPUMEHTA — JIA0OPATOPHBIX OIMBITOB M MPAKTUYECKUX padOT, pEHICHUN
MPAaKTHUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3a7ad U T. II.).

B conepxanum y4eOHON MWCIUIUIMHBI IS €CTECTBEHHOHAYYHOTO MPOMIs pohecCHOHAIBHO
3HaYMMBI KOMIIOHEHT HE BBIICICH, TaK KaK BCE €ro COACpKaHWe SBISETCS MNPOQUIBHO-
OPUEHTUPOBAHHBIM M HOCUT NPOECCHOHAILHO 3HAYUMBIN XapakTep.

B mpomecce wu3ydeHuss XMMHM TEOPETHYECKHE CBEACHHUS JOIOJHSIOTCA JIEMOHCTPAIUSMHU,
na00paTOPHBIMHU ~ OIBITAMA ¥ TMPAKTHYESCKUMHU  3aHSATHSIMHU. 3HAaYUTEIEHOE MECTO OTBOIMTCS
XUMHUYECKOMY 9KCIIEPUMEHTY. Oun OTKpBIBAaET BO3MOXHOCTh (hopmupoBaTh y
00yJaloNIMXCACICIUABHBIE MPEIMETHbIE YMEHHS: padoTaTh C BEUICCTBAMH, BBITIONHATH MPOCTHIC
XUMHYECKHE OIBITHI, YYUTh 0€30MacHOMY M IKOJIOTHYECKH TPaMOTHOMY OOpalleHHIO C BEIIECTBaMH,
MaTepHajaMu 1 IpoleccamMy B ObITY U Ha IPOU3BOCTBE.

B mpouecce wu3ydeHHs XHMUH BaKHO (OpPMHUpPOBaTh HHGOPMALHMOHHYIO KOMIIETEHTHOCTD
o0ydJaronmxcs. [TosToMy TIpm  oOpraHW3aldd  CaMOCTOSTEIBHOW  pabOThl  HEO0OXOIUMO
aKLEHTHPOBAaTbBHUMAHNEO0YYalOIMX CSIHAIOUCKEMH(DOPMAIIMUBCPEACTBAXMACCMENA, Hurepnere,



yaeOHO# u CIIelMaIbHOMN JuTepaType c COOTBETCTBYIOIIUM oopMIICHUEM u
MIPEJICTABICHUEMPE3YIIbTATOB.

Nzydenue o01eo0pa3oBaTeIbHON YUCOHON AUCIUTUIMHBL « XUMUS» 3aBEpIIACTCS MOABEICHUEM
UTOTOB B (pOpME 3K3aMEHA B paMKaxX MPOMEKYTOUYHOW aTTECTAIMU CTYJCHTOB B IPOIIECCE OCBOCHUS
OIIOII CIIO ¢ momydenuem cpemnero oodmero oopazosanus (IITIKPC,IITICC3).

1.2 MecTto y4eOHOM TUCHMIIJIMHBI B y4e0HOM IJIaHe

YueOHas MUCIUIDINHA «XUMUS» SBISETCS YISOHBIM MPEAMETOM IO BBIOOPY M3 00s3aTeIhHOM
npeamMeTHol obactu «EctectBennbie Haykn» PI'OC cpeanero odIero oopazoBaHus,

B mnpodeccroHanbHBIX 00pa30BaTENbHBIX OpPraHHM3alMiX, pPEATH3YIONUX 00pa30BaTEIbHYIO
nporpaMmy cpenHero obmero oOpasosanusi B mpefenax ocBoeHust OITOIICIIOna 6a3e OCHOBHOTO
obmero oOpazoBaHus, YydeOHas AWCIHUIUINHA «XUMHUS» H3y4aeTcs B 0O0IMeo0pa3oBaTEIHLHOM ITHKIIC
yaebHOro OIIOIT CITO Ha 6a3e OCHOBHOTO OOIIEro OOpa30BaHUS C TOJIYYCHHUEM CPEIHEr0 OOIIero
obpazosanus (ITTIKPC,IITICC3).

B y4IeOHBIX IUIaHaX TITICC3 MECTO yaeOHOI JTUCIIATUINHEI
«Xumus» - B cocraBe 00IIe00pa3oBaTeIbHBIX yUeOHBIX JUCHUIDIMH MO0 BBIOOPY, (OPMHPYEMBIX H3
o0s3arenbHBIX MpenMeTHbIX obnacteir ®I'OC cpemanero obmiero obpaszoBanus, mns npodeccuii CIIO
i cneruanbaocTeit CITO cooTBeTCTBYIOMET0 MPOQIIIS MPOPECCHOHATHEHOTO 00pa30BaHUS.

1.3 Pe3ynbTaThel 0cBOCHMS Y4eOHOM TUCIMIIIMHBI

OcBoenne copaepkaHus Y4eOHOH AMCUUIUIMHBI «XUMUS», OOECIEYHBACT IOCTIKCHHE
CTYAEHTaMH CIIEAYIOIUX PE3yJIbTaTOB:

001IMX KOMIIeTeHIMIi:

OK 01. Bri6upatb crioco0bl pemieHust 3aaa4 nNpodhecCuoHaIbHOM 1esITeIbHOCTH, TPUMEHUTEIHHO
K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBiATh TOWUCK, aHAIM3 W HWHTEPHPETANHUIO WHGOPMAIHMH, HEOOXOIUMOU s
BBITIOJTHEHHUS 33124 TPOPECCUOHATBHON 1S TEITLHOCTH.

OK 03. IInanupoBaThb W peaJM30BHIBATE COOCTBEHHOE NpO(eccHOHATbHOE W JUYHOCTHOE
pasBUTHE.

OK 04. Paborats B KONJIECKTHBE M KOMaHje, 3()(EeKTUBHO B3aMMOJECHCTBOBATH C KOJUIETaMHU,
PYKOBOJICTBOM, KITHEHTaMH.

OK 05. OcymiecTBiIiATh YyCTHYIO U MUCbMEHHYI0 KOMMYHMKALIMIO Ha TOCYIapCTBEHHOM SI3BIKE C
Y4€TOM OCOOEHHOCTEH COLMANBHOIO U KyJIbTYPHOIO KOHTEKCTA.

OK 06. IposiBiATh Trpa)kIaHCKO-NATPUOTHYECKYIO MO3ULUIO, AEMOHCTPUPOBATH OCO3HAHHOE
IIOBEJICHUE Ha OCHOBE TPAAMLMOHHBIX OOIIEYETIOBEYECKUX LIEHHOCTEH, IPUMEHITh CTaHIAPTHI
AHTUKOPPYILIMOHHOTO [IOBECHUSI.

OK 07. ConeiicTBOBaTh COXpAaHEHUIO OKpY’KaloOIIeH cpeabl, pecypcocOepekeHuto, 3PGEKTHBHO
JEeMCTBOBATH B YPE3BbIUANHBIX CUTYaIUIX.

OK 08. Hcmomp3oBaTh cpenactBa (U3WYECKOW KyIBTYPHI UISI COXPAaHECHHUS W YKPEIUICHUS
3I0pOBbS B Tpouecce NpodecCHOHATbHON AEATENFHOCTH M TOAJEPXKAaHUS HEOOXOIUMOTO YpPOBHS
(u3nvecKoi MOArOTOBICHHOCTH.

OK 09. Ucnonp30BaTh HHOOPMAITMOHHEIC TEXHOJIIOTHH B TPO(ECCHOHATLHON NEATETLHOCTH.

OK 10. [Ilome3oBatbcsi mpodeCCHOHANBHONW JOKYMEHTAlMeW Ha TOCYJapCTBEHHOM U
MHOCTPAHHOM S3bIKaX.

OK 11. Hcmomp3oBaTh  3HaHWS TIO  (UHAHCOBOW  TPaMOTHOCTH,  IUIAHHPOBATH
HPEANPUHUMATENBCKYIO 1eSITETIbHOCTD B IIpohecCHOHaIbHOI chepe.

OK 12. Oxa3piBaTh MHEpBYIO MOMOIIL A0 OKa3aHUS MEAUIIMHCKON MOMOLIM TpakJAaHaMm MpU
HECUACTHBIX CIIy4YasiX, TpaBMax, OTPABICHUSIX M JAPYTHX COCTOSHHUAX M 3a00JICBaHUSX, YTPOXKAIOUIMX HX
JKU3HU U 310POBbIO.

JIMYHOCTHBIX:
JIP 1 OcosHaromui ce0s TPaKTaHHHOM U 3aITUTHUKOM BEJIHKON CTPAHBI
JIP 2 IIposBisitonIMiA aKTUBHYIO TPAXKAAHCKYIO TMO3UIMIO0, AEMOHCTPUPYIOIIUN HPUBEPKEHHOCTh

NPUHIUIIAM YECTHOCTH, MOPSIAOYHOCTH, OTKPBITOCTH, OKOHOMHYECKH aKTHUBHBIA U
YYaCTBYIOIIUNA B CTYACHUECKOM M TEPPUTOPHAIBHOM CaMOYIIPaBICHUU, B TOM YHUCJIE Ha
YCIIOBHSAX JTOOPOBOJBUECTBA, MPOMYKTUBHO B3aMMOJICHCTBYIOIUI H YYACTBYIOIIUH B
JESATSILHOCTH OOIIECTBEHHBIX OpraHU3aIlHi



JIP 3 CoOmrofaromuii HOPMBI TIPABOTIOPSIAKA, CICAYIONIMA HacanaM TpakIaHCKOTo oOIecTsa,
obecrieueHust 0€30MACHOCTH, TIpaB U cBoOOA Tpaxkman Poccun. JIOSIBHBIN K YCTaHOBKAM H
MIPOSIBIICHUSIM TIPEJCTABUTENICH CYOKYJIBTYp, OTIMYAIONIUI UX OT TPYIII C JECTPYKTUBHBIM U
JICBUAHTHBEIM  TIOBEICHUEM. JIEMOHCTPUPYIOIIMI HENPUATHE W MNPEAYHPEkKTAIONIUI
COLIMAJIBHO OTIACHOE TIOBEJIEHUE OKPYKAFOIINX

JIP 4 IIposBisitolviA U TEMOHCTPUPYIOIIUM YBOXXEHUE K JIFOJSM TpPyAa, OCO3HAIOIIMM IIEHHOCTh
coOcTBeHHOrO Tpyna. Crpemsimuiics K (HOPMUPOBAHUIO B CETEBOW Cpele JIMYHOCTHO H
PO eCcCHOHANEHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CIIE/Ia

JIP 5 JleMOHCTpUpYIOIIU TPUBEPKEHHOCTh K POJAHOM KyJIbTYpE, HCTOPUYECKOW MaMsATH Ha
ocHOBe J00BH K PomaunHe, pogHOMy Hapony, Majod pPOAHMHE, NPUHSATHIO TPATUIIMOHHBIX
IIEHHOCTE! MHOTOHAIIMOHAIEHOTO Hapoaa Poccun

JIP 6 IIposBisitonnidA  yBa’)keHHE K JIIOJSM CTaplIero IMOKOJIEHWS W TOTOBHOCTh K YYacTHUIO B
COIMAIbHON MOJIIEPKKE U BOJOHTEPCKUX JABUKCHUIX

JIP 7 Oco3HawIui MPUOPUTETHYIO IEHHOCTh JIMYHOCTH YEJIOBEKA; YBaXKarOIIUid COOCTBEHHYIO H
YyXYI0 YHUKQJIBHOCTH B Pa3INYHBIX CUTYaIUAX, BO BceX opMax U BHUAAX JIEATEIHHOCTH.

JIP 8 IIposBisitoniniA W AEMOHCTPUPYIOIIMH  yBaXXEHHE K TMPEACTABUTENSAM  Pa3IUYHBIX

STHOKYJBTYPHBIX, COLMAIBHBIX, KOH(PECCHOHANBHBIX M HHBIX Tpynn. CONpUYACTHBIH K
COXPAHEHUIO, MNPEyMHOXXCHHI0O M TPAHCISIIMU KYJIbTYpHBIX TpaJuLMi M IEHHOCTEH
MHOI'OHAIIMOHAJIBHOI'O POCCUHCKOTO TOCYyAapcTBa

JIP 9 CoOronaromnii ¥ nponaraHIupyOMUN MpaBuia 310pOBOTO M 0€30MacHOro odpasa >KU3HH,
CTHOpPTa; MpenyNnpekIaomuil 100 MPeoAoseBaIOIINI 3aBUCIMOCTH OT aJIKOrojisi, Tabaka,
IICUXOAKTUBHBIX BEIIECTB, a3apTHbIX HUrp MU T.1. COXpaHAOUIMHA IICHXOJIOTHYECKYIO
YCTONYMBOCTH B CUTYaTUBHO CIIOXHBIX MJIM CTPEMHUTENBHO MEHSIOINXCS CUTYAUSIX

JIP 10 3a0oTAmHMiCS O 3aIIUTe OKPYXKAIOWEH cpebl, COOCTBEHHON M YyKOi 0€30MacHOCTH, B TOM
gucie nudpoBoit

JIP 11 [IposBustonuii  yBaKeHHE K  OCTETHYECKAM  IIEHHOCTSIM, OOJIamaronuii  OCHOBaMH
ACTETUYECKOUN KYIbTYpPhI
JIP 12 [Ipunumaromuii ceMeiHble IEHHOCTH, TOTOBBIA K CO3JAaHUIO0 CEMbU M BOCHHUTAHUIO NETEH;

JEMOHCTPUPYIOIMI  HENMpHMATHE HACHIMA B  CEMbE, yXOJa OT  POIAMUTEIBCKON

OTBETCTBEHHOCTH, OTKa3a OT OTHOILIEHUH CO CBOUMH JETHMU U UX (PMHAHCOBOTO COIEPIKAHMS
JIP- AJIEKBAaTHO OLIEHUBAKOIIUI CBOM CIIOCOOHOCTH U BO3MOKHOCTH, OTBETCTBEHHO OTHOCSIIUKCS
COIl-3  k mpoueccy 0Oy4eHHs M €ro pe3yabTaTam

MeTanpenMeTHux:

MP 01 ymeHme camMOCTOSITENTPHO ONPENENATh LEIN JAEATETbHOCTH U COCTaBIATh IUTAHBI
JIESITEIbHOCTH; CaMOCTOSITEIFHO OCYIIECTBISATh, KOHTPOJIHMPOBATH U KOPPEKTHPOBATH ESATEIbHOCTH;
UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpPCHI AJISl JOCTIIKEHUS TIOCTABJICHHBIX LIeJIed W peann3aluy MIaHOB
JeSITeIbHOCTH; BBIOUPATh YCICIIHBIE CTPATETHH B PA3JIMUHBIX CUTYaLUIX

MP 02 ymeHue NTpPOIYKTUBHO OOIIATHCS ¥ B3aUMOACHCTBOBATH B IIPOIECCE COBMECTHOM
JeSITeIbHOCTH, YYMUTBHIBATh TO3WIUM JPYTUX YYACTHUKOB JAEATENBHOCTH, 3(QQPEKTHBHO pa3peuath
KOH(JIUKTHI

MP 03 BrmameHue HaBBIKAMH IIO3HABATEIHHOMW, YUCOHO-HICCIICIOBATEIBCKOM M MPOCKTHOU
JIESITEIbHOCTH, HABBIKAMH Pa3pelieHusi MpoOJieM; CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIIEHOMY
MIOMCKY METOAOB PeIICHHsI MPAKTUIECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB O3HAHHUS;

MP 04 TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOATENLHONW WH(POPMAaIMOHHO-TIO3HABATEILHON
JIESITeIbHOCTH, BIIaJeHIE HAaBBIKAaMH MOy9IeHUsT He00X0ANMOi HH()OPMaIlMy U3 CIIOBapel pa3HBIX THUIIOB,
YMEHHE OPHEHTHPOBATHCS B Pa3IMYHBIX HMCTOYHMKAaX HWH(OpMAIMK, KPUTHYECKH OLECHUBATH U
MHTEPIPETUPOBATh HHPOPMAIIHIO, TIOTYYaeMYIO U3 Pa3IMYHbIX HICTOYHHKOB

MP 05 ymeHHe UCITONB30BaTh CPeACTBa HHAOOPMAIIMOHHBIX M1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA
(mamee - HUKT) B pemeHnH KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX W OpTaHM3AIMOHHBIX 3a7ad C
coOyofieHneM TpeOOBaHMH SPrOHOMUKH, TEXHUKH O€30IacHOCTH, TUTHEHBI, PecypcocOepeKeHus,
MPaBOBBIX U THYECKUX HOPM, HOpM HH(POPMAIMOHHON 0€30TTacCHOCTH;

MP 06 ymenwue onpenensaTs Ha3HaYEHUE U (DYHKIHH PA3TMIHBIX COIIMAFHBIX HHCTUTYTOB;

MP 07 ymeHHE caMOCTOSATENBHO OLIGHUBATh U MPUHUMATD PELICHUS, ONPEEISIOIINE CTPATErHIO
MIOBEJICHUS, C YUETOM I'PaKIAHCKUX U HPABCTBEHHBIX IICHHOCTEH;

MP 08 BrmangeHwe SI3BIKOBBIMH CPEACTBAMHU - YMEHHE SICHO, JIOTHYHO M TOYHO H3J1araTh CBOIO



TOYKY 3pEHHUsI, HCIIOTIh30BATh aJICKBATHBIC S3bIKOBBIC CPEJICTBA

MP 09 BrmameHne HaBBIKAMH II03HABATENBHONW pedieKCMr KaK OCO3HAHUS COBEPIIAEMBIX
JICHCTBUIA W MBICIIUTEILHBIX IPOIECCOB, UX PE3YJNbTaTOB W OCHOBAHWI, TPAHHUI[ CBOETO 3HAHWS W
HE3HAHUS, HOBBIX TIO3HABATENBHBIX 3314 U CPEACTB UX JOCTHKCHHUS

IIpenmeTHbBIX:

1) chopMHUPOBaHHOCTH MPEACTABICHUN: O XHMHUYECKOW COCTABIIAIONICH €CTECTBEHHOHAYYHOH
KapTUHBI MHpPa, PO XHUMUHU B MTO3HAHHUH SBJICHHUNA TPUPOIB], B (DOPMHUPOBAHWN MBIIIICHUS U KYIbTYPHI
JUYHOCTH, €€ (QYHKIMOHAJIBHOH TPaMOTHOCTH, HEOOXOIMMOHW AJisl pelleHHs] MPAaKTUYeCKUX 3a1ad u
9KOJIOTHYECKH 000CHOBAHHOTO OTHOLIEHHS K CBOEMY 3JI0POBBIO U MPUPOJHOM cpee;

2) BIaJieHHE CHUCTEMON XMMHYECKHX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJATAIONINE TTOHITHS
(XMMHUYECKHUH 3JIEMEHT, aToM, 3JIEKTPOHHAsI 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OpPOUTAIN aTOMOB,
WOH, MOJIEKYJIa, BAJIEHTHOCTh, 3IEKTPOOTPULIATENIEHOCTD, CTENIEHb OKUCIIEHUS, XUMHUYECKas CBSI3b, MOJIb,
MOJISIpHAst Macca, MOJISIPHBIA 00BEeM, YTIEPOIHBINA CKeTeT, (DyHKIIMOHAIbHAS TPYTIIa, PaguKal, H30Mepus,
M30MEPbI, TOMOJIOTHYECKUHN Psi/l, TOMOJIOTH, YTIEBOJOPOBI, KHCIOPOI- M a30TCOAEPIKAIINEe COSAMHEHN,
OMOJIOTMYECKH aKTHBHBIEC BellecTBa (YIIeBOABI, JKUPHL, OCITKN), MOHOMED, TMOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE ~ COEAMHEHWS, KpPUCTAIIMYECKas pEeIIeTKa, THUIBl XWMHUYECKHX pPeaKIui
(OKHCITUTENFHO-BOCCTAHOBUTENBHBIC, 9K30- M JHAOTEPMUYECKHE, peakni MOHHOrOo oOMeHa), pacTBOp,
3JEKTPOJIUTEI, HE3JIEKTPOJIUTHI, DJIEKTPOIMTHYECKAsT JUCCOLUAIMS, OKHCIUTENh, BOCCTAHOBUTEIND,
CKOPOCTh XMMHUYECKOW PEaKLWH, XUMHYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI (TEOPHS XUMHUYECKOTO
CTPOCHHS OpraHmueckmx BemecTB A.M. bByrtiepoBa, Teopus 3JIEKTPOIHTHYECKONW THUCCOIMAIIHH,
nepuoanueckuii 3akoH J{.M. MeHnaeneeBa, 3aK0H COXpaHEHHsI MACCHI), 3aKOHOMEPHOCTH, CUMBOJINYECKUI
A3bIK  XUMHH, (PAKTOJOTMYECKHE CBEICHUS O CBOWCTBAaX, COCTaBe, IONYYCHUH W OE30MACHOM
WCIIONb30BAaHUM BAXHEHIINX HEOPTaHWYECKMX W OPTaHWYECKHX BEIIECTB B OBITY W MPAKTHUUECKON
JIeSITEeIbHOCTH YeJIOBEKa;

3) copMUPOBAaHHOCT, YMEHHH BBISBISATH XapaKTEPHbIC MPU3HAKKA M B3aUMOCBS3b H3yYEHHBIX
MOHSTUH, IPUMEHITH COOTBETCTBYIOILINE MOHATHSA IIPU ONMHUCAHUHN CTPOEHUS U CBOMCTB HEOPTaHWYECKHUX
Y OPTaHWYECKHX BEIIECTB U UX MPEBpAIlleHHil; BBISIBIATH B3aNMOCBA3h XUMHUUECKUX 3HAHHUNA C TIOHATUIMHI
U TIPEICTABICHUSAMH JIPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;

4) cpopMHUPOBAHHOCTh YMEHUH WCHONB30BaTh HAMMEHOBAaHUS XHMHYECKUX COEAWHEHHH
MEXXIYHAPOIHOTO CO03a TEOPETUUYECKON M MPUKIATHON XMMHUHA M TPUBUAIBHBIE HA3BaHHS BaKHEUIIIHX
BEIICCTB (ITWIICH, alleTUJICH, TIHUIEPHH, (QeHON, (GOopMaNbJeTHI, YKCYCHAs KUCIOTA, TIHUIINH, yrapHbIi
ra3, YrJEeKUCIBIA ra3, aMMHUaK, ralleHas W3BeCTb, HETallleHas M3BECTb, NHUTHEBas COAa M JAPYIHX),
COCTaBIATH (DOPMYJIBI HEOPTaHHMYECKUX M OPTaHWYECKHX BEIIECTB, YPABHEHHS XUMHUYECKHUX DPEaKIIHH,
OOBACHATH MX CMBICH; MTOJITBEPKAATH XapaKTepHbIE XMMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOINMHU
9KCIEPUMEHTAMH U 3aMKCSIMH YPaBHEHUIH XUMUYECKUX PEaKIINi;

5) chopMHPOBaHHOCTh YMEHUH yCTaHABIMBATH MPUHAIEKHOCTh H3YYEHHBIX HEOPTaHUUECKUX U
OpPraHMYECKUX BEIIECTB K OINPEIEICHHBIM KilaccaM M IpyIIaM COSIMHEHNH, XapaKTeprU30BaTh UX COCTaB
Y Ba)KHEHILIME CBOMCTBA; OMPEAEIATh BUABI XUMHUUECKUX CBsA3CH (KOBaJECHTHAsI, HOHHAs, METAUIMYECKasl,
BOJIOPOJHAS), TUIBI KPUCTATUTUUIECKUX PELIETOK BEMIECTB; KJIACCU()UIPOBATh XUMUIECKUE PEaKIIH;

6) BIaZeHWE OCHOBHBIMH METOAAMH HAayYHOTO MO3HAHMSA BEIIECTB W XUMHYECKHUX SBICHHH
(mabroieHre, U3MEpEHNE, SKCIICPUMEHT, MOICITPOBAHIC);

7) cOopMUPOBAHHOCTH YMEHUH MPOBOIUTH PACUETHl IO XUMHUUYECKUM (HOpMyJIaM M ypaBHEHUSM
XUMHYECKAX PEaKIUil C WCIONb30BaHHEM (HM3MUECKUX BEITHYMH, XapaKTepU3YIOIIMX BElIecTBa C
KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMalbHbBIE YCJIOBHS) Ta30B, KOJIMYECTBA BEIECTBA,
UCIIOJIb30BaTh CHUCTEMHBIE XUMHUECKHWE 3HAHUS Ul MPUHATHS PEUIEHMH B KOHKPETHBIX >KH3HEHHBIX
CUTYalUsIX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHHEM;

8) copMHpPOBAaHHOCTHP YMEHHH IUIAHUPOBATh W BBINOIHATh XUMHYECKHH SKCIIEPHMEHT
(mpeBparieHusl OpraHuvecKUX BEILECTB MPU HAarpeBaHHH, MOyYeHHE STHIICHA U M3YYEHHUE €ro CBOICTB,
KayeCTBECHHbIC PEaKUM Ha albJETHAbI, KpaxMal, YKCYCHYIO KHCJIOTY; OeHaTypauusi OCIKOB NpH
HarpeBaHUM, I[BETHHIE PEaKIMH OEJKOB; MPOBOAWTH PEAKIWHW HOHHOTO OOMEHa, ONpENeNiTh Cpeay
BOJIHBIX PACTBOPOB, Ka4eCTBEHHBIC PEaKIMH Ha cylb(aT-, KapOOHAT- W XJOPUJI-aHHOHBI, HA KaTHOH
aMMOHHS; pellaTh dKCIIEpUMEHTANbHbIE 3a1a4k 1o TeMaM "Metanisl" 1 "HeMeTtanns") B COOTBETCTBHHU C
NpaBUIaMU TEXHUKHA 0E€30IacHOCTH MPH OOpallleHWH C BELIECTBAMH M J1a0OPaTOPHBIM 000PYAOBaHUEM;
NPEJICTABIIATh PE3YIBTAThl XUMUYECKOT0 IKCIIEPUMEHTa B ()OpME 3aliCH YPaBHEHUH COOTBETCTBYIOIINX
peaxuuii 1 GOpMYIHPOBATH BEIBOJBI HA OCHOBE ATHUX PE3YJIHTATOB;



9) chopMUPOBAHHOCTH YMEHHSI aHAIM3HPOBATh XMMHUYECKYIO WH(POPMAIUIO, TOTYYaeMyI0 W3
Pa3HBIX HCTOYHUKOB (CpEACTB MaccoBoi nHMopmMariiu, ceTb UHTEpHET U IpyTHeE);

10) chopMupoBaHHOCTH yYMEHWH COOMIOJATh TMPaBHJIA SKOJIOTHYECKH IEJIeco00pa3HOro
MIOBEJICHUSI B OBITY M TPYJOBOW JEATEIBHOCTH B IIENSAX COXPAHEHHS CBOETO 3JI0POBBSI U OKPYXKarolieH
TIPUPOJTHON CpPeZbl; YIUTHIBATH OMACHOCTh BO3ACHCTBHS Ha KUBBIE OPTaHU3MBI OTIPEIETICHHBIX BEIIECTB,
MMOHUMAsl CMBICH TTOKa3aTeNs MPeIeTbHOM TOMyCTUMON KOHIIEHTPALINH;

11) nns oOyyarommxcss ¢ OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 370POBbS: C(HOPMHUPOBAHHOCTH
YMEHHS TPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/AaX TO3HAHUS BEHIECTB M XHMHYECKHX
SIBIICHHIA,

12) nns crenbix M CIA0OBUIAIIAX OOYYarOIIUXCS: CPOPMHUPOBAHHOCTH YMEHUS UCIOJIH30BATh
penbedHO ToYeuHy0 cuctemy obo3HaueHu JI. Bpatins mis 3amucu XuMu4eckux QGopMmy.

B pesynaprate wu3ydeHust y4deOHOro mpeamera «XUMHs» Ha YpOBHE CpeIHEro oOuiero
o0Opa3oBaHUs:

BbinyckHuK Ha 6230BOM YPOBHE HAYUMTCS:

- packpblBaTh Ha IIpUMEpax pojb XUMHUM B (OPMHUPOBAHMM COBPEMEHHOW HAy4YHOH KapTUHBI
MHUpa U B IPAKTHUECKOHN JIESTETBHOCTH YEIOBEKa;

- JI€MOHCTPHUPOBaTh HAa INPHUMEPAX B3aUMOCBA3b MEXIY XUMHEH M JPYTUMH €CTECTBECHHBIMU
HayKaMmy;

- pacKpbIBaTh Ha MPUMEPAX MOJIOKEHUSI TEOPUH XUMUYECKOro ctpoenust A.M. bytieposa;

- moHuMats ¢usndeckuit cmeica Ilepunoanyeckoro 3akona /.M. MenzaeneeBa u Ha ero OCHOBE
OOBSICHATh 3aBUCHMOCTb CBOICTB XMMHUYECKHUX JIEMEHTOB M OOpa30BaHHbIX MMM BEIIECTB OT
3JIEKTPOHHOTO CTPOEHUS aTOMOB;

- 00BSCHATH MPUYMHBI MHOT00Opa3Ksl BELIECTB HA OCHOBE OOIIMX MpeACTaBlIeHUH 00 UX cocTaBe
U CTPOCHHUU;

- IPUMEHATh IpaBWia CUCTEMAaTHYECKOH MEXIYHAapOJHOW HOMEHKIATyphl Kak CpeAcTBa
pa3nuyeHus 1 MACHTH(UKALNHI BEIIECTB 10 UX COCTaBY M CTPOCHUIO;

- COCTaBJIATH MOJICKYJISIDHBIE U CTPYKTYpHbIE (DOpPMYJIBI OPraHMYECKUX BEUICCTB KaK HOCUTENEH
MH(OpPMAIMM O CTPOCHUH BEIIECTBA, €0 CBOMCTBAX W TNPHHAUIC)KHOCTH K OMPEIECICHHOMY KJaccy
COEIMHCHUM;

- XapaKTepU30BaTh OPraHUIECKHE BEIIECTBA IO COCTAaBY, CTPOCHHUIO M CBOWCTBAM, YCTaHABIMBATh
IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEX/y JaHHBIMHU XapaKTePUCTUKAaMH BEIIECTBA;

- IPUBOIUTH IPUMEPbl XUMHMYECKMX pEaKLuil, pacKpbIBalOIIMX XapaKTepHbIE CBOMCTBa
TUNWYHBIX NPEACTAaBUTEICH KIaCCOB OPraHNYECKUX BEIIECTB C LENbI0 UX UACHTU(OUKALMH U O0bSICHEHNUS
00J1acTH IPUMECHCHIS;

- IIPOTHO3MPOBATh BO3MOYKHOCTH IIPOTEKAHUSI XUMHUYECKUX PEaKLMi Ha OCHOBE 3HAHUH O THUIAX
XUMHYECKOH CBS3M B MOJIEKYJIaX PEAareHTOB M UX PEaKLIMOHHON CIIOCOOHOCTH;

- HCIIONB30BAaTh 3HAaHUS O COCTaBe, CTPOCHUM M XUMHYECKHX CBOWMCTBaxX BEIIECTB ISt
0e30macHOro MPUMEHEHUs B [IPAKTUYECKOM JEATeIbHOCTH;

- MPHUBOAMTH HPUMEPHI MPAKTUYECKOTO HCIOIB30BaHUS MPOAYKTOB IepepaboTku HepTH U
NPUPOAHOTO Ta3a, BBHICOKOMOJIEKYJSIPHBIX COCIMHEHUH (MIOMUITHIICHA, CHUHTETHYECKOTO Kaydyka,
aIeTaTHOTO BOJIOKHA);

- IIPOBOJUTH ONBITHl IO PACIO3HABAHUIO OPraHUYECKUX BEIIECTB: IJIMLEPUHA, YKCYCHOMH
KHCIOTHI, HETpeaeNbHBIX JKUPOB, TJIIOKO3bl, Kpaxmaia, OEJIKOB — B COCTaBE MHUICBBIX MPOIYKTOB U
KOCMETHUECKUX CPE/ICTB;

- BJIAAETh IPAaBWIAMHM M IIpUeMaMH O€30MacHOil paboThl C XUMHYECKMMHU BEIIECTBAMU U
nabopaTopHBIM 000PYIOBaHUEM;

- yCTaHaBIMBATh 3aBHCUMOCTb CKOPOCTH XHMUYECKOW pPEaKIUH U CMEIICHHS XUMHYECKOTO
paBHOBECHS OT pa3IM4HbIX (AKTOPOB C ILIE€JbI0 OIPEAEICHUS ONTHMAIBHBIX YCJIOBUH INPOTEKaHMS
XUMHUYECKHX MPOLIECCOB;

- IPUBOIUTH MIPUMEPHI THAPOIIU3a COJICH B TOBCEAHEBHOMN JKM3HU YEIIOBEKA;

- NPUBOAMTH IPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUUH B  HPUPOJE,
IPOU3BOJCTBEHHBIX IPOLIECCAX U )KU3HEAEATEIIbHOCTH OPraHU3MOB;

- MPUBOAMTH HPUMEPHI XHUMUYECKUX PEAaKIMH, PACKPHIBAIOIINX OOIIME XUMHUYECKHE CBOMCTBa
MPOCTHIX BELIECTB — METAIJIOB U HEMETAJIIOB;

- TMIPOBOAMTH pacyeThl HAa HAXOXKICHHE MOJEKYJSIPHOH (OPMYJIBI YIIeBOAOPOAA MO MPOLYKTaM
CTOpaHUsl U 110 €r0 OTHOCHTENBHOM TUIOTHOCTH U MacCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIINX B €r0 COCTaB;



- BIAACTHh MpaBmWiIaMH O€30MacHOTO OOpalieHus C eIKUMH, TOPIOYUMH W TOKCHYHBIMH
BEIIeCTBAMH, CPEACTBAMHU OBITOBOI XUMUH;

- OCYIIECTBJISITH TMOUCK XUMHYECKOM WH(POpMAUKM 10 Ha3BaHUSAM, HACHTU(DUKATOPAM,
CTPYKTYPHBIM (hOpMYJIaM BEIIICCTB;

- KpUTHYECKH OLIEHWBATh W MHTEPIPETHUPOBATh XMMHUYECKYI0 MH()OPMAIIHIO, COAEPIKAIIYIOCS B
COOOIIEHUIX CPEeACTB MaccoBOW WH(popMaimu, pecypcax VHTepHETa, HayYHO-TIOMYISIPHBIX CTAaThSIX C
TOYKH 3pPEHHUS ECTECTBCHHOHAYYHONH KOPPEKTHOCTH B IIENIAX BBIABICHUS OINMOOYHBIX CYXKICHUHA W
(hopmHpoBaHUs COOCTBEHHOW TIO3UITUH;

- TMPENCTaBIATh NYTH pEIICHHUS TIOOANBHBIX MPOOJIEM, CTOSIIUX TIEpe]] YeIOBEUYECTBOM:
JKOJIOTHYECKUX, IHEPIeTUIECKHX, CHIPhEBBIX, U POJIb XUMUU B PEIICHUHU 3TUX MPOOIIEM.

BrinyckHuk Ha 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYNTHCS:

- WITFOCTPUPOBAThH HA TIPUMEPaX CTAHOBJICHHUE M SBOJIIOIMI0 OPTaHUYECKON XMMUU KaK HAyKH Ha
Pa3IUYHBIX UCTOPHUYECKUX ITAIaX €€ PA3BUTHS,

- WCTOJB30BaTh METOABl HAYyYHOTO TIO3HAHWS TPH BHINIOJHEHWH TPOEKTOB W Y4eOHO-
WCCIIEIOBATEIbCKUX 337124 M0 U3YYEHUIO CBOMCTB, CITOCOOOB MOMyYEHHS M PACIIO3HABAHUS OPTaHUIECKIX
BEIIECTB;

- OOBACHATH MPHUPOAY U CHOCOOBI 0O0pa30BaHMSI XUMHUYECKON CBS3HM: KOBAJICHTHOH (TIOJSPHOM,
HETOJISIPHOH ), MOHHON, METAJUTMYECKON, BOJIOPOTHON — C TEITBI0 ONPEICICHIS XUMHUIECKON aKTHBHOCTH
BEIIECTB;

- YCTaHaBIMBaTh TEHETHYECKYI0 CBSA3b MEXAY KiIaccaMHd OPTraHWYECKUX BEIIECTB IS
000CHOBaHMSl TMPUHIHUIIUAIGHON BO3MOXKHOCTH TIONYYEHHS OPraHUYEeCKHX COENWHEHWH 3aJaHHOTO
COCTaBa U CTPOCHUS;

- yCTaHAaBJIMBATh B3aUMOCBSI3U MEXAy (aKTaMd W TEOPHEH, NMPUYUHOW M CIEJCTBUEM IIPH
aHanu3e NPOOJEeMHBIX CHUTyallnid W OOOCHOBaHWHM NPWHUMAEMBIX PEIICHHH Ha OCHOBE XHMHYECKHX
3HaHHHU.

14 Conepsxanue y4eOHON JMCIUILTHHBI
(* B popme mpaKTHIEeCKOH IMTOATOTOBKH)

BBEJIEHUE

1) Hay4Hble MeTOIbI MIO3HAHUSI BEIIECTB U XUMUYECKUX SBJICHUM.

Ponp skcmeprMeHTa ¥ TEOpUH B XUMHH. 3HAUYCHHE XUMHH Ipu ocBoeHnu npodeccuit CIIO u
cneranbHocTelt CI1O ectecTBeHHOHAYYHOTO PO WIS MPO(HEeCCUOHATBHOTO 00pa30BaHusl.

PA3JEJ 1. OPTAHUYECKASA XUMUA
Tema 1.1 IIpeamet opranndeckoii xumun. Teopusi cTpoeHHs] OPraHNYECKMX COCANHEHUI

1) IlpeameT oprann4yeckon XMMHH.

[lonsaTHe 00 OpraHMYECKOM BELIECTBE W OpraHMYecKod Xumuu. KpaTkuil odepk wuctopun
pasBUTHS OpraHuuecKod xumuu. Buranusm u ero kpymenue. OcCOOEHHOCTH CTPOCHUS OPraHUYECKUX
coeauHeHuil. Kpyrosoport yriiepoja B pupo/ie.

2) Teopusi cTpoeHHMsi opraHm4yeckux coeamHeHmii A. M. Byrtneposa. Kaaccndpuxanmus
OPraHUYecKUX COeIHEHHMII.

IIpennocsuiku co3nanust Teopuu cTpoeHus. (OCHOBHBIE IMOJIOXKEHUS TEOpuu cTpoeHus A. M.
BytnepoBa. Xumuyeckoe CTpoeHHE M CBOWMCTBAa OpraHM4eckux BemiecTB. [loHATHE 00 HM30MEpHH.
CriocoOb1 0TOOpaXKeHHs CTPOSHUS MOJIEKYJIbI (popMyiiel, Mozaenn). 3HadeHue Teopun A. M. Bytieposa
JUId pa3BUTHsS OPraHUMYECKOM XHUMHMHU M XUMHUYECKMX MporHo3oB. CrpoeHue aroMa yriepoja.
OJNeKTpoHHOE 00JaKo U OpOHTanb, S- W p-OpOMTaIH. DIEKTPOHHBIE U 3JIEKTPOHHO-rpaduvecKue
(hopMyIBI aTOMa yriaepoja B OCHOBHOM M BO30YKIIEHHOM COCTOSHUSIX. KoBaneHTHast XuMu4ecKast CBSI3b
1 ee Kiaccupukaius 1mo crnoco0y mepekpbiBaHus opourtaneit (o- u n-cBsa3M). [loHATHE THOPHUIU3AIINH.
Paznuanbie TUTIBI THOpUAM3AMN U (opMa aTOMHBIX OpOHWTAlIel, B3aWUMHOE OTTAJKUBAHHE THOPHIHBIX
opOuTaliell U UX pacloJIOKEHHE B MPOCTPAHCTBE B COOTBETCTBMH C MUHHUMYMOM 3Hepruu. [ eomerpus
MOJIEKYJ BELIECTB, 00Pa30BaHHBIX aTOMaMH YTJIEPOAa B Pa3IMYHBIX COCTOSHUAX THOPHIN3AIINY.

Knaccudukanus opraHudeckuX BEILECTB B 3aBUCHUMOCTU OT CTPOEHMs YIJIEPOJHON LEIH.
[lonsatHe GYHKUMOHAIBHOW  TPYMIIBL Knaccupukanuss opraHudeckMx BEMIECTB MO  THUIY
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(YHKIIMOHAIBHOMN IPYIIIHL.

OcCHOBBl HOMEHKJIATYPbl OPraHMYECKHX BeLIeCTB. [puBHaJbHbIE Ha3BaHWI. PalnuoHanbHas
HOMEHKJIaTypa Kak npeamectBeHHUna HoMeHkKnatypel IUPAC. Howmenxnatypa I[UPAC: mnpuHIuMnIe
o0pa3oBaHMs Ha3BaHWH, CTApIIMHCTBO (DYHKIHMOHANBHBIX TPYII, WX 00O3HAYeHHE B NpeduKcax U
cydukcax Ha3BaHUN OPraHUUYESCKHUX BEILIECTB.

3) Tunbl XUMHYECKHX CBsI3eil B OPraHUYECKUX COCAMHEHUSIX H CIIOCOOBI HX pa3pbiBa.

Knaccudukanus KOBalEHTHBIX CBs3€H MO BJIEKTPOOTPULATEIBHOCTH CBSA3aHHBIX aTOMOB,
croco0y TIepeKphIBaHUS OpOWTalei, KpPaTHOCTH, MEXaHW3My oOpa3oBaHus. CBS3b TNPUPOIIBI
XMMHUYECKOH CBSI3M C THUIOM KPHCTAJUTMYECKOM PEIISTKH BEIIecTBA U €ro (pU3NYECKHMMHU CBOWCTBAMHL.
Pa3priB  xuMHYeckoil cBA3M Kak Tpouecc, oOpaTHBIA ee 00pa3oBaHUIO. | OMOIMTHYECKHH U
TeTepPOINTHUECKUI pa3phiBbl CBSI3€H, HMX COIOCTaBIEHHE ¢ OOMEHHBIM W JOHOPHO-aKLUEHTOPHBIM
MeXaHU3MaMH ux oOpa3oBaHus. [loHsATHE CBOOOIHOrO pajuKaia, HYKICOPHUIBHON M 31eKTpoduIbHOI
YacTHUIIBL.

4) Knaccnduxanus peaknmii B OpraHu4ecKoi XuMHIH.

[TonsaTHe 0 THMAaxX W MEXaHWU3Max peakiuii B opranudeckoil xmmmm. CyOCTpar W pearcHr.
Knaccudukamms peaknmii o M3MEHEHHIO B CTPYKType cyOcTpara (NIpHCOEAMHEHHE, OTIICIUICHUE,
3aMelIeHue, H30Mepu3alysi) U TUIY peareHra (paiuKajbHble, HYKJICOPHUIbHbIC, 3IEKTPOQUIBHBIE).
Peaxuun npucoennnenus (AN, Ag), >nuMunuposanus (E), samemenns (SR, SN, SE), M30MepH3aLUH.

Pa3HOBHIHOCTH peaknuii KaXKIOr0 TUMA: THIPUPOBAHWE W JCTUAPUPOBAHUE, TaJOTCHHPOBAHUE W
JIeTaJIOTeHIPOBAHHE, TUpaTaus " JeTuapaTaIs, TUIPOTAIOTEHUPOBaHHE u
JETHIPOTaJIOTeHNPOBaHNEe, TOJUMEpPHU3alusl U TOJIMKOHJASHCAnA, meperpymmupoBka. OcobeHHOCTH
OKHUCIIUTEIIEHO-BOCCTAHOBUTEIILHBIX PEaKIIUH B OPraHUIeCKONH XUMUH.

CoBpeMeHHBIE TIPEACTABICHUS O XHMHUYECKOM CTPOCHHH OpraHndeckux BemiecTB. OCHOBHBIC
HalpaBJICHUs1 pa3BUTUA Teopuu ctpoeHus A. M. bytiepoBa. M3oMepus opraHUYeCKHX BEIIECTB U €€
Bubl. CTPYKTYpHAst U30MEPUS: MEXKKIIACCOBAs, YTJIEPOIHOTO CKEJETa, IOJIOKEHUS KPAaTHOW CBS3H U
(hyHKIIMOHANBHON Tpynmbl. [IpocTpaHCTBEHHAs M30MEpHs: TeoMeTpudeckas U ontudeckas. [lonarue
aCUMMETPHUYECKOTO IIeHTpa. buonmormdeckoe 3Ha4YSHHWE ONTHYECKONH HM3oMepuu. BzanMHOe BiHsAHWE
aTOMOB B MOJIEKyJIaX OPTaHHMYECKHUX BEIIECTB. OJEKTPOHHBIE 3((EeKThl aTOMOB W aTOMHBIX TPYIII B
OpraHMYECKUX MOJIeKynax. MHaykiuoHHbIH 3(QQeKT, MOIOKUTSIbHBIH W OTPUIATCIBHBIA, €T0
ocobeHHocTH. Me3omepHbiit 3hdekT (3¢ dexT conpsuKkeHus1), ero 0COOSHHOCTH.

JdeMoHcTpanuu

Komnmeknum opraHudeckux BeEMIeCTB (B TOM YHCIIE JICKAPCTBEHHBIX MPEMapaToB, KpacuTeNeH),
MaTepranoB (IPUPOAHBIX U CHHTETHYECKHUX KaydyKOB, IIACTMAcC U BOJIOKOH) M U3JIEHIA U3 HUX (HUTEH,
TKaHEW, OTIENIOYHbIX MarepuaioB). Mogemu monekyn CH,, C,H,, C)H,, CgHs, CH3;0H —
IIAPOCTEPXKHEBbIE W OOBEMHBIC.  MOAENU OTTAJKUBAaHHWS TUOPUIHBIX OpPOUTANCH C TMOMOIIBIO
BO3IYIIHBIX IIapoB.  BlamMmozeiicTBue HATpus C OSTAaHOIOM M OTCYTCTBHE B3aHMMOJEHCTBHA C
TUATUIOBEIM d(hupoM. OmBITE, TOATBEPKAAOIINE HaIHUWe (PYHKIHMOHAIHHBIX TPYIMIT y COCAMHEHUN
Pa3IUYHBIX KIacCOB.

JlaGopaTopHEIii OIBIT

UsroroBnenne wmozeneii MOJIEKYN — TPEACTABUTENEH pPAa3NIWYHBIX KIACCOB OpPTraHMYECKUX
COCTMHCHU.

IIpakTHyeckoe 3amsatue Nel*: OOHapy:KeHHe yriepoga W BOAOPOAa B OPraHHYeCKOM
coennHeHun. O0Hapy:keHue rajoreHoB (mpoda beinpirelina)

Tema 1.2 TIpenennsHblie yriieBoAOPOabI

5) 'omosiornueckuii paa aakanoB. Hukioankanbl. XMMHUYecKHe CBOMCTBA aJIKAHOB.

[Touste 06 yrieBomopomax. OCOOCHHOCTH CTPOCHMSI MPEIEIBHBIX YTIIEBOAOPOIOB. AJKAHBI
KaK MPEICTAaBUTEIU NPEIEIbHBIX YTICBOAOPOAOB.  DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJIBI METaHa W JIPYTHX alkaHoB. ['omMoyormyueckuii psa U nm3oMepus mapadhuaoB. HopmanbHOe H
Pa3BETBIICHHOE CTPOCHHUE YIJIEpOMHON memn. HoMeHKIaTypaaqkaHOB W alKHJIBHBIX 3aMECTHTEICH.
®dusnueckre CBOUCTBA aTKaHOB. AJIKaHBI B IPUPOJIE.

l'oMomornyeckuii psjT ¥ HOMEHKIATypa IMKIOANKAHOB, WX o0mmas ¢opmyna. IloHatue o

HANpsOKEHUW  ITUKIIA. Nzomepnsa nHKIIOATKAaHOB: MEKKJIaccoBas, YIIEPOAHOTO CKeJeTa,
reomeTpruueckas. lloaydenue W (U3WYECKHE CBOWCTBA ITUKIIOANKAHOB. XHMMHYECKHE CBOWCTBA
LUKIJIOATKAHOB. Crnenuduka CBOWCTB IHKIOATKAHOB C MallbiM pa3MepoM IMKJIA.  Peaknuu

IMPUCOCANHCHHUA U PaJUKAJIbHOI'O 3aMCIIICHUA.
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Peakumn SR-tmma:  ranorenuposanue (padoter H. H. CemenoBa), HHUTpoBaHHE IIO

KonoBanoBy. MexaHu3M peakiuu XJIOPUPOBAHUS alKaHOB. Peakiuu AerUIpUpOBaHUS, TOpPCHUS,
KaTaJIUTHYECKOTO OKHCIIEHHUS aJIkaHOB. KpPEeKWHT amkaHOB, pa3nWyHBbIE BBl KPEKWHTA, NpPUMEHEHHE B
MPOMBINIUIEHHOCTH. [IMpOmH3 1 KOHBEpCHs MEeTaHa, M30MEPHU3aIUs alIKaHOB.

[IpumeneHue U criocoOb! moydeHus ankanoB. O01acTH MpUMEHEHHS allkaHOB. [IpOMEIIIIICHHEIC
CIOCOOBI TONYYCHUS QJIKaHOB: TIONYYCHHE W3 MPHUPOJHBIX WMCTOYHUKOB, KPEKUHT MapaduHOB,
MOJTydYeHNe CHHTETHYeCKOro OeH3WHa, rasudukanus yrisi, THApUpOBaHHE aikaHoB. JlabopaTopHbie
CIOCOOBI MOTYYCHHUS AIKaHOB: CHHTE3 Bropiia, nekapOoKCHIMpoBaHue, THAPOIN3 KapOuaa amrOMUHMS.

JdemoHcTpauuu

Mopnenn MoOJNeKyJl MeTaHa, [PYTHX alKaHOB, pa3IMYHBIX KOH(OpMaluii NHKIOTEeKCaHa.
PactBopenune napadvHa B OCH3MHE W MCMIAPEHUE PACTBOPUTENS U3 cMecu. [lnaBneHne mapadguHa u ero
OTHOIIIEHNWE K Boje (pacTBOPHUMOCTH, IUIOTHOCTh, CMAadMBaHWE). Pa3jeneHne cMecu OCH3MH — BOHA C
MTOMOIIBIO AETUTENFHOW BOPOHKH. ['OpeHne MeTaHa, MpomaH-0yTaHOBOM cMmecH, mapaduHa B yCIOBHIX
M30BITKA W HENOCTAaTKa KUCIOpoJa. B3phIB cMecH MeTaHa C BO3IYXOM H XJIOpOM. BoccTaHoBieHue
OKCHUJIOB TSDKETBIX MeTauioB napaguHoM. OTHOIICHHE NHKIIOTEKCaHAa K OPOMHOHM BOJE W PacTBOPY
TIepMaHTaHaTa Kajws.

JlabopaTopHbIe ONBITHI

WsroroBnenne  Mojenel  MOJEKYJ — alKaHOB WM TalOreHaJKaHOB.  3roToBieHHe
napadbUHAPOBaHHOW Oymarw, HWCIBITaHUE €€ CBONCTB: OTHOIIEHWE K Bojae W kupam. OOHapyKeHHE
BOJIbl, CaXKU, YIJIEKHCIIOIO rasa B MpOAYKTaxX TopeHus cBeud. O3HaAKOMJICHHE CO CBOMCTBAMHU TBEPJbIX
napapHOB: TUTaBICHHEM, PAacCTBOPMMOCTBIO B BOJE W OPTaHMYECKUX PACTBOPHUTEISIX, XUMHUYECKON
WHEPTHOCTHIO (OTCYTCTBHEM B3aWMOJCHCTBUS C OpOMHOW BOJIOM, pacTBOpaMH IIepMaHTa HaTaKaJus,
TUAPOKCHU]IA HATPUSIK CEPHOU KUCIIOTHI).

MpakTnyeckoe 3auatue Ne2*: [lonyuyenme ™MeTaHa W HU3yYeHHE €ro CBOWCTB:
TOPCHUS,0THOIICHHSI K OpPOMHOU BOJIE M paCTBOpPY MEpMaHraHaTa Kallus

Tema 1.3 DTujIeHOBBIE U JUEHOBBIE YIJI€BOI0POAbI

6) I'omosoruyeckuii psix ajdkeHOB. XHMHYeCKHEe CBOWMCTBA ajgKCHOB. AJIKAJAUEHBI.
OCHOBHBIE TOHSITHS XHMHUH BBICOKOMOJIEKYJSIPHBIX COEIUHEHWHl (Ha TpuUMepe MPOIYKTOB
MOJIMMEPU3AINY ATIKCHOB, aJTKaIMCHOB U HX TaJIOT €HITPON3BOIHBIX )

DNeKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIBI 3TUJICHA U aJIKeHOB. [ oMomorudeckuid
psn v oomas ¢popmyia atkeHOB. M30MepHs STHIICHOBBIX YIIIEBOIOPOIOB: MEKKIACCOBAs, YIIIEPOTHOIO
CKEJIeTa, IIOJIOKEHUSI KPaTHOH CBsi3M, TeoMeTpudeckas. OCOOCHHOCTH HOMEHKIATYPHI 3THUICHOBBIX
YIJIEBOJAOPOJOB, HAa3BaHUS BAXKHEHINX pajukanioB. PU3MYECKUe CBONCTBA aJIKEHOB.

. DneKTpoMIIbHBINA XapaKTep peakiyii, CKIOHHOCTb K PEakIMsIM MPUCOSIUHECHHUS, OKHCIICHUS,
MOJIUMEPHU3ALIHH. [IpaBmio MapkoBHUKOBA W €ro 3JEKTPOHHOE OOOCHOBAaHWE. Peakiun
raJoreHUpOBaHus, THUAPOTalOTeHUPOBAaHMs, THApATallMy, THAPUpoBaHHMA. MexaHnsm Apg-peaknuil.

[Monsatue o peakiusax momumepusanud. [opeHue ankeHOB. Peakinmu OKHUCICHUS B MSTKHX U KECTKHX
ycrnoBusix. Peakums Barmepa um ee 3HaueHWe i1 OOHapyKEHHS HENPEIENbHBIX YTIIEBOIOPOJIOB,
MOJTYYEHHUS TIIUKOJIEH.

[Ipumenenne u cHocoObl TMONMyYCHUSATKEHOB. VICIONIb30BaHUE BBICOKOW pEaKIMOHHOMN
CIIOCOOHOCTH aJIKEHOB B XHMHYECKOW MPOMBINUIEHHOCTH. lIpuMeHeHHne »TWieHa W MPOMUIICHA.
[IpomblneHHbIe  CIIOCOOBI TIONYYEHHS ANKEHOB. Peakiuu JETHIPUPOBAHHS M KPEKWHIA AIIKEHOB.
JlaboparopHbie cCIOCOOKI ITOTyYEHUS aTKSHOB.

[Monsitue u knaccuduKaIys JUSHOBBIX YTICBOIOPOJIOB M0 B3aMMHOMY PACIOJIOKEHUIO KPATHBIX
cBsa3eil B Monekyie. (OcoOeHHOCTH S3JEKTPOHHOTO W TPOCTPAHCTBEHHOTO CTPOECHHS COTPSHKEHHBIX
queHoB. [loHsTHE O T-3JIEKTPOHHOM cucTeme. HoMeHkIaTypa AHEHOBBIX YIiIeBOa0poaoB. OcoOeHHOCTH
XUMHYECKUX CBOMCTB COMPSIKEHHBIX JUEHOB KaK CIEJCTBUE UX 3JCKTPOHHOTO cTpoeHus. Peakmuu 1, 4-
npucoeanneHus. [lommMepu3anus nueHoB. CrOCOOBI MOYYEHHUS! AUEHOBBIX YTIIEBOAOPOAOB: pPabOTHI
C. B. Jlebenea, meruapupoBaHUE aIKAHOB.

MoHoMep, TOoIMMep, PEeakilys MOJIMMEPHU3aIUK, CTECICHb MOJUMEPU3AllUU, CTPYKTYPHOE 3BEHO.
Tunel MOMMMEPHBIX LENEH: JHMHEHHBIC, pPa3BETBICHHBIC, CIHIUTHIC. [lOHATHE O CTEpeoperyIsSpHBIX
nonumepax. llodmMepsl TepMOIUTAaCTHYHBIE W TePMOpeakTHBHBIE. lIpeicraBieHune o ruracTtMaccax u
anactoMepax.  [loaMATWIIEH BBICOKOTO ¥ HHU3KOIO JaBJICHWS, €r0 CBOWCTBA W TIPUMCHCHHE.
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Karanuzatopsl Hurnepa — Harra. IloaunponuieH, ero mpuMeHEHHUE U CBOMCTBA. [ ajioreHcoiep:kaiiue
monuMepbl: TeIoH, TOMMBHHWIXJIOpUA. Kaydyku HaTypanbHbIM W cuHTeTHdeckue. CormonmuMepsl
(OyTamueH-cTUPONBHBIN KaydyK). BynkaHuzanus kayyyka, pe3vHa U 300HHT.

JdemoHcTpauuu

Mopnenn MOJEeKyl CTPYKTypHBIX WM TPOCTPAHCTBEHHBIX HM30MEPOB AalKEHOB W aJKaIHEeHOB.
Komneknus «Kayayk u pe3unay. Jlemonuvepusaius kaydyka. CrymeHrue MICYHOTO COKa KaydyKOHOCOB
(MoIT09ast, oMyBaHUHKOB, (DUKyca).

JlabopaTopHbIe ONBITHI
OOHapyXeHue HENPEeAeIbHbIX COCIWHEHNH B KepocwHe, ckumumape. O3HaKOMIIEHHE C
oOpas3iamu MoMATHIICHA U ToJUnpotnieHa. Pacro3HaBanrne 00Opas3IioB alKaHOB U alIKCHOB.

IpakTuyeckoe 3ansatue Ned*: IlonydeHue 3TU/IeHA AeruapaTanueil dTHJIOBOrO CIHUPTA.
BzanmopeiicTBue 3THiIeHAa ¢ OPOMHOM BOIOH, pacTBOpPOM IepMaHTaHaTta Kainsa. CpaBHEHHE TUTAMCHH
3THJICHA C IJITAMEHEM MPE/ENIbHBIX YIIIEBOAOPOIOB (METaHa, POIIaH-0yTAHOBOM CMECH )

Tema 1.4 AneTusieHOBbI€ YIJI€BOTOPOABI

7) TI'omonormveckuii psax aNKMHOB. XHMH4YeCKHe CBOWCTBA M NpPHMEHEHHMe AaJIKWHOB.
Ilosryyenne aqKuHOB.

DNeKTpOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE alleTUJIeHa U IPYTHX aJIKWHOB. | oMomornyeckwii
pin u obmas ¢Qopmyna ankuHoB. HoOMeHKIaTypa aneTMICHOBBIX YIJIEBOIOpOAOB.  M3omepus
MEXKIIaccoBasi, YIJIEPOJHOIO CKEJIeTa, MOJI0KEHUS KPAaTHOM CBS3H.

Oco0eHHOCTH peakIui TPUCOSAWHCHHS IO TPOHHOW YTIIepOA-YIIEepPOmHON CBs3W. Peakrus
Kyueposa. IlpaBuwio MapkoBHMKOBa NMPUMEHUTENBHO K aneTuiieHaM. [loJBMXKHOCTh aToMa BOAOpOAA
(xucnotHble cBoWcTBa ankuHOB).  Okwucienue ankuHOB.  Peakuus 3emmuckoro.  [Ipumenenue
alleTUJICHOBBIX yIieBoJopoaoB. llonuBuHMIaNETAT.

[Tomyuenue aneTuinena TUPOIN30M METaHa B KapOUTHBIM METOJIOM.

JdeMoHcTpanuu

Mojienu MOJIEKYITbI alleTHIICHA U APYTHX alKWHOB. [lonydeHue aneTuiieHa U3 KapOoua KalbIus,
O3HaKOMJICHHE C (U3UYECKUMH W XUMHUYECKUMH CBOWCTBAMHU alleTHJICHA: PAaCTBOPUMOCTBIO B BOJIC,
TOpPEHUEM, B3aMMOJEHCTBUEM C OPOMHON BOIOW, pacTBOPOM NepMaHranarta Kamusi, comsimu meau (I) u
cepebpa.

JlabopaTopHBIii ONBIT
W3srorosnenne Mojeneil MOJIEKyJ alKMHOB, HUX U30MEPOB.

I[MpakTtuyeckoe 3ansaTue Ne4*: M3rorosiieHue Mojesieil MOJIeKYJ AJIKUHOB, UX H30MEPOB.

Tema 1.5 ApomaTuyeckue yriaeBoaopoabl

8) TI'omoJjoruyeckuii psix apeHoB. XumMHuUYecKHe CcBoiicTBa apeHoB. IlpuMeHeHue u
nojy4yenue apeHoB. Hers. [Ipupoansblii n nonmyTHbI HepTAHOI ra3el. KaMeHHBIN yroJb.

benson kak mpemcraBUTENh apeHOB.  Pa3BUTHE TMPEACTABICHWM O CTPOCHHUH OeH30I1a.
CoBpeMeHHEBIE TIPeICTaBIeHUI 00 3JIEKTPOHHOM M IMPOCTPAHCTBEHHOM CTpoeHnH OeH3oi1a. OOpa3oBaHwme
apoOMaTHUYeCKOW mM-cucTeMbl. ['oMoinoru O6eH3ona, MX HOMEHKJIaTypa, obmas ¢popmymna. Homenknarypa
JUI  TU3aMEILIECHHBIX MPOM3BOAHBIX OEH30J7a: OpTO-, MeTa-, I[apa-pacHojOKEHHUE 3aMECTUTENCH.
®du3nYecKre CBONCTBA apEHOB.

[Mpumepsr peaknuii  AMEKTPOPUIBLHOTO  3aMEIICHUS: TaJIOTCHUPOBAHUS, AJIKIIINPOBAHUS
(katanmzaropel @punens — Kpadrca), HuTpoBaHus, cynb(upoBaHus. Peakiuu TUAPUPOBAHUS WU
MPUCOETMHEHUS XJIopa K 0eH301y. OCOOEHHOCTH XHMHYECKHUX CBOMCTB TOMOJIOTOB OcH30/1a. B3ammHoe
BJIMSHUE aTOMOB Ha TpUMepe TOMOJIOTOB apeHoB. OpHeHTamus B PEaKIUAX DIEKTPOPHIHLHOTO
3ameneHus. OpuenranTs! [ u Il pona.

[IpuponHbie WCTOYHWKK apOMATUYECKUX YTIIEBOAOPOIOB. ApoMaTtuzanus alKaHOB H
IIAKJIOAKAHOB. AJKHIIMpOoBaHUe OCH307Ia.

[IpupoaHbIe HCTOUHUKH YTIIEBOAOPOIOB
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Haxoxxnmenue B mpupomae, cocraB U Gu3ndeckue cBoricTBa HepTH. TOIMIMBHO — DHEPTETHIECKOE
3HaueHne HedTu. IIpombimuienHas nepepabortka HeGTH. Pektrdukanus HedTH, OCHOBHBIC (ppakmum ee
pasneNneHus, WX WCIOJb30BaHHE. BropuyHas mepepaboTka HETENpOayKTOB. PekTudukamus mazyra
MIPH YMEHBIIICHHOM JlaBieHud. KpekuHr HedTenpomykToB. PazmuuHble BUABI KpekuHra, padoTs B. T
[IlyxoBa. M3oMepu3anusi ankaHoB. AJIKHIMPOBAaHHE HENPEIEIbHBIX YIIIEBOJOPOJOB. PudopMuHr
HedTenpomykToB. KadecTBO aBTOMOOHIEHOTO TOILTHBA. OKTaHOBOE YHUCIIO.

CpaBHeHHE cOoCTaBa MPUPOIHOTO U MOMYTHOTO Tra30B, WX MPAKTHYECKOE UCTIOIh30BAHHE.

OcCHOBHbIE HamNpaBIIEHWS HUCIOJB30BAHUA KaMEHHOTO yrisi. KokcoBaHWe KaMEHHOIrO VTJis,
BaXHEHWIIME TPOMYKTHI ATOTO TMpoIecca: KOKC, KaMEHHOYTojibHas CMOJa, HaJCMOJIbHAs BOJA.
CoenuHEHUs, BBIICISIEMbBIC U3 KAMEHHOYTOJIBHOW CMOJIBL. [IpOIyKTHI, MOJydaeMble U3 HAJICMOIbHON
BOJIBI. DKOJIOTHYECKUE acTeKThI TOOBIUH, IepepadOTKU U HCIIOJIE30BaHUS TOPIOYUX NCKOTIACMBIX.

JdeMoHcTpanuu

[[TapocTepkHEBBIE U O0OBEMHBIC MOJICTH MOJICKYJ O€H30Jia M ero roMoJIoroB.PasaeneHue cMecu
0OEH301T — BOJIa C TTOMOIIBIO JCIUTEILHON BOPOHKH. PacTBopsromnias crmocoOHOCTh OeH307a (PKCTPaKIIHs
OpPraHUYECKUX W HEOPraHWYECKHUX BEIIeCTB OCH30JI0M W3 BOJHOTO pPacTBOpa Hona, KpacHTeleH;
pacTBopeHHE B OCH30JIE BEIIECTB, TPYTHOPACTBOPUMBIX B BOjE (cepbl, OeH30iHOI kucioTe). ['opeHue
Ocnzoma. OrHomieHne OcH30a K OpOMHOW BONIE, pacTBOpPY IiepMaHTaHata Kamusa. lloiydenwme
HuTpoOeH30Ma.  O3HakoMJIeHHE ¢ (U3WYCCKHUMH CBOHCTBAMH apOMAaTHYCCKHUX YTIECBOAOPOIIOB C
UCTHONb30BaHueM pacTBoputens «ConbBeHT». 3roTOBIEHHE M UCIOIB30BaHUE MPOCTEHIIIEro mpudopa
Jutst xpomatorpaduu. Ilonyduenne OeH30Ma ekapOOKCHIMpPOBaHHEM OCH30MHOM KUCIOTHL. [lonydyenue u
paccioeHrne SMylibcuu OeH30mMa ¢ Bomoi.  OtTHomieHwe OeH3oja K OpOMHOM BOJE W PacTBOPY
TIepMaHTaHaTa KaJusl.

Konnexnus «[IpupoaHble HICTOYHUKH YTIEBOIOPOA0BY. CpaBHEHUE MPOIIECCOB TOPEHUS HEPTH U
npupoaHoro raza. O6pazoBaHue He(TSIHOHN TUICHKH HAa MOBEPXHOCTH BOJBL. KaTanuTUUecKuil KpeKHHT
napaduHa (WA KEpOCHHA).

JlabopaTopHbIe ONBITHI
Omnpenenenue HaMU4KUsA HENPENENbHBIX YIJIEBOJAOPOAOB B OCH3MHE U KepocuHe. PacTBOpUMOCTh
pa3nu4HbIX HePTENpPOAYKTOB (OCH3MHA, KEPOCHHA, AU3EIBHOTO TOIUIMBA, Ba3elnHa, napaduHa) Apyr B

Zpyre.

IIpakTuyeckoe 3aHsTHe Ne5*: OmnpenesieHne HAJIUYUsS HenpeleabHbIX YIJIEBOJOPOI0B B
OcH3MHE M KepocuHe. PacTBOpUMOCTh pa3nuyHbIX HedTenpoaykToB (O€H3MHA, KEPOCHHA, U3EIHHOTIO
TOIIMBA, Ba3eNIMHA, MapaduHa) APyr B Apyre.

Tema 1.6 I'mapokcuibHbIE COETUHEHUS

9) Ctpoenune n kiaccupuranus cnMpToB. XUMHYeCKHe CBOMCTBA aJIKAHOJI0B. DeHoJ1.

Krnaccudukarus ciupToB M0 THITY YTIIEBOJAOPOAHOTO pagiKaia, YHCITY THAPOKCHIBHBIX TPYI U
TUIly aTOMa YIJIEpPOJa, CBS3aHHOTO C THAPOKCHIBHON Tpynmmod. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE THIPOKCWIBHON Tpynmbl. BiusHWE CTpOCHHMS CHUPTOB Ha WX (PU3UYESCKHE CBOWCTBA.
MexMomeKysipHas BOJOPOIHAS CBsI3b. | OMOJOTHYECKHH P MpPEaeNbHBIX OJHOATOMHBIX CITHPTOB.
M3omepurs 1 HOMEHKIIATypa aJIkaHOJIOB, WX 0O0Ias ¢popMya.

PeaknmonHast CcrmOCOOHOCTh TPECNBHBIX OJHOATOMHBIX CIUPTOB.  CpaBHEHHE KHUCIIOTHO-
OCHOBHBIX CBOMCTB OPTaHWYECKUX M HEOPTaHUYECKHUX COeMWHEHHH, comepxkamux OH-rpynmy: Kucior,
OCHOBaHMWH, aM(pOTEepHBIX COeNWHEHUH (BOABI, CHUPTOB). Peakiuu, MOATBEP)KIAIOIINE KHUCIOTHBIE
CBOMCTBa cUpPTOB. Peakimu 3aMenIeHUs] TUAPOKCUIBHONU rpynmnbl. MexXMoneKynsipHas IeruapaTanus
CITUPTOB, YCIOBHSI 00pa30BaHUs MPOCTHIX AGUPOB. CIokHBIC 3QUPHI HEOPTAHUYECKUX M OPTaHUICCKHIX
KHCJOT, peaknuu 3tepudukarmu. OKUCICHHE U OKUCIUTEIHHOE JeTHIPUPOBAHUE CIIUPTOB.

Crioco0b! moy4YeHus CUPTOB. [ MApOIU3 TajoreHankaHoB. [ HWaparaus alkeHOB, YCIOBUS €¢
npoBejicHus. BoccTaHOBIEHNE KapOOHWIBHBIX COSUHECHUH.

OTtnenpHBIE TIPENCTAaBUTENH aAJIKaHOJOB. MeTaHOJ,  ero MPOMBIIUICHHOE TIOIy4YeHHE H
NpUMEHEHUE B MPOMBIIUIEHHOCTH. bHonorndeckoe neiictBue Meranona. Crnenuuyeckue CriocoObl
MOJIY4YEeHHUSI 3TUI0BOTO criupTa. dusnonoruyeckoe ASUCTBUE 3TAHONA.

Muoroatomusie cnupThl. M30Mepus U HOMEHKIIATypa MPEACTaBUTENCH NBYX- U TPEXAaTOMHBIX
CITUPTOB. OCOOEHHOCTH XWUMHYECKHX CBOWCTB MHOTOATOMHBIX CIIHPTOB, WX KadeCTBEHHOE
oOHapyxeHue. OTHENbHBIC NMPEACTABUTENN: JTUICHIJIMKOJb, TIHUICPUH, CHOCOOBI UX MOIYYCHUS,
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NPaKTUIECKOe IPUMCHEHHE.

DJNeKTpOHHOE W MPOCTPAHCTBEHHOE cTpoeHHe (eHona. B3aumHoe BIMSHHE apOMATHYECKOTO
KOJIbIIA M THUAPOKCHIILHOW Tpynmbl. XHWMHUYECKHE CBOWCTBA (heHOJA KaK (PYHKIHUS €T0 XUMHUYECKOTO
ctpoeHus. bpomupoBanue (eHona (KauecTBEHHAsl peakius), HUTpOBaHHE (TUKPUHOBAs KUCIIOTa, €€
CcBOiicTBAa M mHpuMeHeHue). (OOpa3oBaHHE OKpAIICHHBIX KOMILIEKCOB ¢ moHoM Fe’'. Ilpumencuue
(dhenomna. I[lomydenune GeHoIa B IPOMBIIIIICHHOCTH.

JdemoHcTpauuu

Mojenu MOJNEKyJd CHUPTOB M (EHONOB. PacTBOPUMOCTh B BOJIE aIKAHOJIOB, 3THIICHTIIMKOJS,
mmnepuHa, geHona. CpaBHEHHE CKOPOCTU B3aWMOJICHCTBUSI HATPUS C 3TAHOJOM, MPOIMAHOJIOM-2, 2-
METHII-TIPOTIAHOJIOM-2, ThullepuHoM. [lomydeHue OpomaTaHa W3 3TaHONA. BhITecHeHWe QeHonma u3
(heHoJIATA HATPHUS YIOJIBHOHN KUCIOTON. Peakius gernona ¢ hopmanpaeruaoM. KadecTBeHHbIE peakiiuy Ha
(heHon. 3aBUCUMOCTH pacTBOpHMOCTH (heHOJIa B BOJE OT TemIeparypbl. B3ammopeiicTBue ¢eHona c
pactBopoM mienoun. Pacrio3HaBaHue pacTBOpPOB (eHONsSITA HaTpus W KapOoHata HaTpus (O0apOoTax
BBIJIBIXaEMOT0 BO3AyXa WM JIEHCTBHE CHIILHOW KUCIOTHI). Pacio3HaBaHne BOIAHBIX pacTBOPOB (heHoNa U
TIIALIEpPHHA.

JlaGopaTopHbIe ONBITHI
Pextudukamms cmecu 3taHon— Boja. OOHapyKeHHE BOIBI B a3€OTPOIMHOM CMECH BOIBI H
3THJIOBOTO CITUPTA.

IpakTnyeckoe 3ansaTue Ne6*: M3yueHue pacTBOPUMOCTH CHHUPTOB B Boge. OKkucieHue
CIHUPTOB Pa3IMYHOrO CTPOCHUS XPOMOBO# cMmechio. [lomydenue muaTuinoBoro sdupa. I[Tomydenue
TIIMIepaTa Meiu.

Tema 1.7 Anbaeruabl U KETOHBI

10) T'omousiornyeckue psigbl aJdbJerugoB W KeTOHOB. IlpuMeHeHme H moOJIy4eHHe
KapOOHWJIbHBIX COeANHEHN.

[MoHsiTHE O KAapOOHWIBHBIX COCIUHECHHUSAX. JJIEKTPOHHOE CTPOCHHME KapOOHWIBHOW TPYIIIIHL.
W3omepust 1 HOMEHKIIATYpa ajbAEruI0B U KeTOHOB. Du3nyeckne CBOMCTBAa KAPOOHMIIBHBIX COCAMHEHHM.

XVUMHUUYECKHE CBOWCTBA albJETWAOB M KETOHOB. PeakIMoOHHAs CIOCOOHOCTh KapOOHMIIBHBIX
coemuHEeHUH. Peakuuyn OKWCIEHWS ajibAETHIOB, KAa4eCTBEHHBIE PEAKIMHU Ha aJbJCTHIHYIO TPYIIY.
Peakuyu nmonukoHaeHcalu: o0pa3oBaHue GheHoI0()opMaIbICTHIHBIX CMOI.

[IpuMmeHeHne anbJeru 0B U KETOHOB B OBITY W MPOMBINUICHHOCTH. AJIBACTHIIBI U KETOHBI B
npupoje (3pupHbie Macina, GepoMonsl). TloaydeHrne KapOOHUIBHBIX COSAMHEHUN OKHCICHHEM CIIUPTOB,
TUApaTanuell aJKWHOB, OKHCICHHEM YTIIeBOAOPOAoB. OTaenbHbIE NPEeNCTaBUTENN AalbJeTUIOB W
KETOHOB, crenuduyeckue crocoObl X MOTYUYESHUS U CBOHCTBA.

JdemoHcTpauuu

[TapocTepkHEBbIE W OOBEMHBIC MOJETH MOJICKYJ aNbJIErHIOB U KeTOHOB.  [lomyuecHue
YKCYCHOTO albJeTuAa,  OKUCICHHE 3TaHOJa XPOMOBOM cMmechlo.  KaudecTBeHHBIE peakuuu Ha
aNbIETHIHYIO TPYIIILY.

JlabopaTopHbIe ONBITHI
OxkwuciieHHe dTaHOJa B  OJTaHadb  pacKAJICHHOHM MemHOW  mpoBoiokoi. [lomydenne
(henomodopmanbaeruAHOTO TONMMepa. Pacmo3HaBaHue pacTBOpa arieToHa U (hopMalivHa.

IIpakTHyeckoe 3aHaTHeNe7*: WM3ydyeHHMe BOCCTAHOBUTEJBHBIX CBOWCTB AaJbJACrHI0B:
peakmms «cepeOpstHOro  3epkajia», BoccTaHoBlieHWe ruapokcuma wmemau (II). BzammonelictBue
(dhopmanbaeruga ¢ THAPOCYILPUTOM HATPHS

Tema 1.8 Kap0oHOBBI€ KUCJIOTHI M HX MPOU3BOIHBIE

11) I'omosoruyecKkuii psiji NpeaeTbHBIX 0JHOOCHOBHBIX KAPOOHOBBIX KHCJIOT.

[Monsitie 0 KapOOHOBBIX KHUCIIOTaX M MX Kiaccu(uUKanus. OIJICKTPOHHOE M MPOCTPAHCTBEHHOE
CTpOCHHE KapOOKCHIILHOW TPYIIIBL. | 'OMOJOTHYECKUN Psi MPEJCeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, WX HOMCHKIATypa W H30MepHs. MEeXMONIEKYIspHbIC BOJOPOJHBIC CBSI3U KapOOKCHIIBHBIX
TpyNI, WX BIMSHHE HA PU3NYCCKHE CBOMCTBA KAPOOHOBBIX KUCIIOT.
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XWMHYECKHE CBOMCTBA KapOOHOBEIX KUCIIOT. Peakiuy, WILTIOCTPUPYIONTHE KUCIOTHBIC CBOWCTBA
M WX CpaBHEHHE CO CBOICTBAMH HEOPTaHWYECKHX KHCIIOT. ObpazoBanne (HyHKIIMOHATHHBIX
MIPOU3BOAHBIX KapOOHOBBIX KUCIOT. Peakiuu stepudukanuu. AHTUAPUILI KapOOHOBBIX KUCIOT, WX
MOJIYYCHHUE U IPUMEHEHHUE.

Crioco6b! moTyueHusT KapOOHOBBIX KHUCIOT. OTACNbHBIE MPEACTABUTENN U UX 3HavYeHue. O01mme
CIIOCOOBI TTOTyYeHHUs: OKWCIICHHE alIKaHOB, aJIKEHOB, IMEPBUYHBIX CIHPTOB, albAECTHAOB. BakHeiimme
MIPEJICTABUTEIN KapOOHOBBIX KUCJIOT, HMX OHMOJIOTMYECKas pOJib, CHEIH(PHUSCKUE CIIOCOOBI MOIYICHUS,
CBOIMCTBAa W NPHUMEHEHHWE MYpPaBbUHOM, YKCYCHOM, HaJbMUTUHOBOM M CTEApUHOBOI; aKpWJIOBOW U
METaKpHUIIOBOM; OJICMHOBOH, IMHOJICBOU 1 JTMHOJICHOBOM; IIIaBEJICBOM; OCH30MHOM KHUCIIOT.

12) Caoxnbie 3¢upsbl. ZKupsbl. Cojin KapOOHOBBIX KHCJIOT.

CrpoeHue W HOMEHKJIATypa CIIOXKHBIX 3(QHpPOB, MEXKIacCOBash HM30MEpHsl C KapOOHOBBIMU
kuciaoramMud.  CrocoObl IMOJIydeHHUs CIOXKHBIX 3(upoB. OOpaTHMOCTh peakuuud >TepuPUKALUN U
(hakTopHI, BIMAIOIIAE Ha CMEIICHUE paBHOBECHS. OO0Opa3zoBaHUE CIIOKHBIX MOTUIPHUPOB.
[MommsTunenTepedranar. JlaBcan kak npeaCcTaBUTEIh CHHTETUYSCKUX BOJOKOH. XHWMHUYECKHE CBOWMCTBA
Y IPUMEHEHHE CII0KHBIX APHUPOB.

Kupsr kak crnoxxsbele d3Qupsl TaunepuHa. KapOOHOBBIE KHCIOTHI, BXOJSIINE B COCTaB YKUPOB.
3aBUCUMOCTh KOHCHUCTEHIIMH >KHPOB OT HMX COCTaBa. XHMHYECKHE CBOMCTBA >KHUPOB: THAPOJIU3,
OMBUICHHE,  THApPUpOBaHME.  buomorndeckas poib JKHPOB, WX HCIOJIB30BaHWE B OBITY U
MIPOMBIIIIEHHOCTH.

Msiia.  CrnocoObl MONyYeHHUs COJiel: B3aMMOJIECHCTBHE KapOOHOBBIX KHCIOT C METaJLIaMH,
OCHOBHBIMU OKCHJIAMH, OCHOBAaHUSIMH, COJSMH; IICIOYHON THIPOIH3 CIOKHBIX dPUPOB. XUMHUECKUC
CBOMCTBa coJIel KapOOHOBBIX KHCIIOT: THIPOJW3, PEAKIIMd WOHHOTO OOMeHa. MpUia, CYITHOCTD
Moromiero aeictBusi. OTHOIIEHHE MbLUIA K jkecTkoi Boje. CuHTeTmueckue Morouue cpeactsa — CMC
(meTepreHTh), UX MPEUMYIIECTBA U HEAOCTATKH.

JdemoHcTpauuu

3HaKOMCTBO ¢ (DUBMYCCKUMH CBOHCTBAMH BaKHEWITUX KapOOHOBBIX KHCIOT. Bosronka
OcH301HOUM KHCHO0ThL. OTHOIICHHE Pa3IUYHBIX KapOOHOBBIX KHCIOT K Boje. CpaBHeHue pH BomHBIX
pacTBOPOB YKCYCHOM M COJISTHOM KHUCJIOT OAMHAKOBOW MoJiApHOCTU. [lodydeHue mpuUsTHO MaxHYLIEro
cnoxHoro 3¢dupa. OTHOIICHHWE CIUBOYHOTO, IMOJCOJHEYHOIO, MAIIMHHOIO Macel W MaprapuHa K
OpOMHOIBO/IC ¥ PACTBOPY NIEpPMaHTaHATa KaJIUS.

JlaGopaTopHbIe ONbITHI

B3aumoeiicTBue pacTBOpa YKCYCHOW KHCIIOTBI C MarHueM, OKCHIOM IIMHKA, TUAPOKCHIIOM
xkenesa (III), pacTBopom kapOoHaTa Kanmus M creapara kamus. O3HakoMJICHHE ¢ 00pa3iaMu CIIOKHBIX
3¢upoB. OTHOILICHHE CIOKHBIX 3()UPOB K BOJAC U OPraHMYECKHM BEIICCTBAM. BbIBeIcHHE >KHPHOIO
MATHA C MOMOIIBIO CIO0XHOTO 3¢upa. PacTBOPUMOCTh KHUPOB B BOJEC M OPraHUYCCKHX PACTBOPHUTEIISIX.
CpaBHEHHE MOIOIIUX CBOMCTB X03sKcTBeHHOr0 Mbuia 1 CMC B 5kecTKOi BOJIE.

IIpakTHyeckoe 3anaTHEe Ne 8%: PacTBOpMMOCTH pPa3IN4YHBIX KAapOOHOBBIX KHCJIOT B BOJe.
BsaumopneiictBue yKCYCHOHM KHCIOTHI ¢ MeTaiamu. llomyueHwe H30aMHIIOBOTO 3¢HUpa YKCYCHON
KHCJIOTBHI.

IIpakTnyeckoe 3anAaTHE Ne9*: CpaBHeHHe cTelleH HEHACBILIEHHOCTH TBEPAOro M KHIKOIo
skupoB. Ombuienne sxupa. [lomydeHune Mblla U M3YYEHHE €r0 CBOMCTB: MEHOOOPa30BaHMSA, peakui
HMOHHOI00OMEHa, TUIPOIIN3a, BBIAETIEHUS! CBOOOIHBIX HKHUPHBIX KUCIIOT.

Tema 1.9 YrieBoasl

13) Ilonsitue 00 yraesogax. Monocaxapuasbl. JIucaxapuasl. Iloancaxapuasr.

Knaccudukamus yrneBomoB. MoOHO-, TU- W TONHCAXapuibl, MPEICTABUTENN KaKJOW TPYIIIBI
yII1eBo0B. buosnorndeckas poiib YIieBOJ0B, WX 3HAUEHHE B )KM3HHU YEJIOBEKa U 00IIeCTBa.

CrpoeHue W onTHYeCKas M30MEpHsi MOHOcaxapwjoB. WX knaccudukamus MO YUCITy aTOMOB
yriaepona W mpupone KapoouwiapbHOW Tpynmel. Dopmynsr dumepa w Xeyopca sl H300paskeHHS
MOJIEKYJT MOHOcaxapumoB. OTHeceHWe MOHOcaxapumoB K D- u L-psany. Baxueime mpeacTaBuTeH
MOHO3. [MMIoKO3a, CTpoeHHe ee MOJEKYlbl W (u3MYecKHe CBOWCTBAa. TayTomepusi. XHMHYECKHE
CBOWCTBA TJIIOKO3bI: PEaKLHH IO ajJbACTHIHON TpynIe («cepeOpsHOro 3epKaja», OKHUCICHHE a30THOMH
KHCJIOTOH, THIPHPOBaHME). Peaxiuu riroko3sl KaK MHOTOATOMHOTO CIIHPTA: B3aMMOEHCTBHE TIIFOKO3HI
¢ ruapokcugoM meau (1) mpu KOMHATHOW TeMIieparype W HarpeBaHUM. Pa3nuuHble THUITEI OpOXKEHUS
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(ciuproBoe, MosouHokHcioe). [moko3a B mpupojae. buonormyeckas poib W MPUMEHEHHE TIIOKO3BI.
®pykTo3a KaK u3oMep TroKo3bl. CpaBHEHHE CTPOCHHUS MOJICKYIIBI U XUMHUYECKHX CBOHCTB TIIFOKO3bI U
(dhpykTo3pl. DpykTO3a B MpHUpOJE U €¢ Ouosiormueckas ponb. [leHto3sl. Pubo3a u nezokcupubo3a Kak
MIPEJICTABUTENN albA0NeHTO3. CTpOCHHE MOJIEKYIL.

CtpoeHue JaucaxapujioB. Crioco®  couJIeHeHHSI  IIMKIIOB. BoccranapnuBaromme  u
HEBOCCTAHABJIMBAIONIAE CBOWCTBA JHCAXapHJIOB KaK CIIEJCTBUE cowieHeHus nukia. CrpoeHue W
XUMHUYECKHAE CBOWCTBA caxapo3bl. TeXHOJOTMYEeCKHEe OCHOBBI MPOM3BOACTBA caxaposbl. JlakToza u
MaJIbT03a KaK U30MEPhI CaXapo3bl.

Ob6miee crpoenne nonucaxapuaoB. CTpoeHHE MOJIEKYJIBI KpaxMajaa, aMHiIo3a W aMIJIONEKTHH.
®dusnyeckre CBOKWCTBA Kpaxmaja, €ro HaxXOXJICHHE B MPHPOJIE W OHOJOrudYecKas poib. [JMKOTreH.
Xumudeckue cBoicTBa kpaxmana. CTpoeHHE 3JIEMEHTapHOTO 3BEHA IEJUTIONO03bl. BiHsHUE CTpoeHUs
MOJIMMEPHOH 1IeTn Ha (U3UYECKHUEe M XUMHUYECKHUE CBOWCTBA IEJUTIONO3bI. [ MIPOJIM3 IEILTIONO3HI,
o0pa3oBaHHE CIIOKHBIX 3()UPOB C HEOPraHWMYECKUMH W OpraHuvecKuMH KucioTamu. [loHstue 00
WCKYCCTBCHHBIX BOJIOKHAX: alleTaTHOM IlIeNKe, BUCKO3e. HaxokiaeHuwe B MpUpojae M OHOIOTHYECKas
POJIb 1eITroN03bl. CpaBHEHHE CBOWCTB KpaxMalia M [EeJITFONI036I.

JdeMoHcTpanuu
O6pasup! yrieBoAoB U uzaennii u3 HuxX. [lomydenue caxapara Kanblys W BBIIEICHNE Caxapo3bl
W3 pacTBOpa caxapaTa KaJbIIusl. B3anMopeiicTBue TIIIOKO3BI ¢ (DYKCHHCEPHUCTOW KHCIOTOM.

OtHomeHne pacTBOpoB caxapo3sl W ManbTo3sl K Cu(OH), mpu HarpeBanun. (O3HaKOMIIEHHE C
(u3nUecKUMHU CBOMCTBAMHM Kpaxmalla W Ieultojo3bl. HaOyxaHue wLemIrono3sl M Kpaxmalia B BOJE.
[Tonmy4yenune TpuHUTpaTa HEUTIOI03bl. KOJUIEKIUs BOJIOKOH.

JlabopaTopHbIe ONBITHI

OsHakomiieHHe € (U3MYECKUMH CBOWMCTBAMH TJIFOKO3bI (amTeuHas yIaKoBKa, TaOJIETKH).
Kucnotasril ruaponn3 caxaposbl. 3HAKOMCTBO ¢ obpasmamu mosmcaxapunoB. OOHapyKeHHe Kpaxmala ¢
MTOMOIIIbIO KAYECTBEHHOW PeakIuy B MeJie, XjIe0e, HOTypTe, MaprapiuHe, MaKapoOHHBIX H3JICIHSIX, Kpyax.

IIpakTnyeckoe 3ansitue Nel0*: Peakumsi  «cepeOpsiHOro  3epkaja»  IVIIOKO3bI.
BsaumoneiictBue rtmroko3sl ¢ ruapokcugoM wmenu (II) mpu pasnmmunbix Temmeparypax. [leiicTBue
aMMHA4YHOT0 PacTBOPa OKCHAA cepedpa Ha caxapo3y. OOHapykeHHe JIaKTO3bl B MoJoke. JleiicTBue
Hoja Ha KpaxMal.

Tema 1.10 AMUHBI, AMHHOKHUCJIOTHI, OeJKH. A30TCOAep:xKallUe TIeTepOUUKINYEeCKUe
coequHeHusi. Hyki1enHoBbIe KMCIOTHI

14) Knaccudukauus 1 u30Mepusi aMUHOB. AMMHOKHCIOTHI. bejaku*.

[Nonsitue 06 amuHax. llepBu4HBIC, BTOPHYHBIC M TPETHUYHBIC aMHHBI. Kitaccudukaius aMUHOB
M0 THITy YIJICBOJOPOJHOTO pajvKalia M YMUCITYy aMUHOTPYNI B MOJIEKyJe. [OMoJorudeckue psipl
MpeIeNbHBIX A(aTHIECKUX ¥ apOMaTHIECKUX aMHHOB, M30MEpHs U HOMEHKJIATypa.

XuMHYECKUE CBOHCTBA aMWHOB. AMHHBI KaK OpPraHMYECKHUE OCHOBAHHWS, WX CpPaBHEHHE C
aMMUaKOM U JIDyTUMH HEOPTaHWYCCKUMH OCHOBAaHUSIMH. CpaBHEHHE XHMHYECKUX CBOWCTB
annpaTHICCKUX U apoMaTHIecknx aMuHOB. OOpa3oBaHWe aMUIO0B. AHWIMHOBBIC KpacuTenn. lloHsaTHE
0 CHHTETHYECKUX BOJIOKHAX. llommamMuIel M oJraMHuIHbIE CHHTETHYECKHE BOJIOKHA.

[Ipumenenune u nonydenue amMmuHoB. [lomyuenue amunoB. Paboter H. H. 3ununa.

[TousTne 006 aMHHOKHCIOTaX, WX KiIacCHpHUKAmuMsI W cTpoeHHe. OnTudeckas U30MEpHs O-
AMUHOKHUCIIOT. HomeHnknaTtypa aMHUHOKHCIIOT. JIBOMCTBEHHOCTh KHCJIOTHO-OCHOBHBIX CBOMCTB
aMUHOKHCIIOT W €¢ NpuuyuHbl. bumonspubie woHel. Peakiuu konaeHcanuu. IlenTtuaHas CBs3b.
CuHTETHYECKUE BOJOKHA: KampoH, SHaHT. Kiaccugukanus BonokoH. [lomyueHne aMHHOKHUCIIOT, WX
NpUMEHEeHUe U ouonornyeckas HyHKIUS.

Benku kak mpupomHble monmuMephl. [lepBudHas, BTOpWYHAS, TPETHYHAS W YETBEPTHYHAS
CTPYKTYpHI OenkoB. DuOpHIIIApHBIE U TI00YyIsIpHEIC OeTKu. XUMHUYECKUE CBOHCTBA OCITKOB: TOPCHUE,
JIeHaTypainus, THUIAPOIN3, KavyeCTBEHHBIC (I[BETHbIC) peakiuu. buosornueckue QyHKIUH OSIKOB, WX
3HaueHue. benku kak KoMmoHeHT numm. [Ipobiema 6enkoBOro rojolaHus U MyTH €€ PeIIeHuUsI.

JdeMoHcTpanuu

®du3NYeCKue CBOMCTBAa METHJIAMUHA! arpe€ratHo€ COCTOAHHME, IBET, 3allax, OTHOUICHHUE K BOJIEC.
FOpeHI/IG METHJIaMHHA. BBaI/IMO,Z[Cf/'ICTBI/Ie aHWJIMHA U MCTUJIaMKHa C BOI[Oﬁ U KHCJIOTaMH. OKpaI_LII/IBaHI/Ie
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TKaHel AaHWIMHOBBIMH KpacuTemsiMu. OOHapykeHHe (YHKIMOHAIBHBIX TPYHNI B  MOJEKyJax
aMUHOKHKCIOT. HeWTpanuzamnus 1enoyd aMUHOKUCIOTOM. HelTpanuzauusi KUCIOTHI aMHUHOKHCIIOTOM.
PacTBopeHue u ocaxacHne OCITKOB.

JlaGopaTopHbIe ONBITHI
UsroroBnenne mapocTep>KHEBBIX M OOBEMHBIX MOJENell M30MEpPHBIX aMHHOB. PacTBopeHme
0eNKOB B BOJIE M UX Koarymsius. OOHapyKeHUe Oelika B KYPHHOM SIHIIe U MOJIOKE.

15) HykJjenHoBble KHCIOTHI*

HyxnenHoBble KMCIOTHI Kak NMpUpOAHbIE MojauMmepbl. HykieoTunbl, uX CTpOeHHE, IPHUMEpHI.
ATO n AJI®, ux B3aMMONpeBpalleHUE U poJib 3Toro mpouecca B npupoxae. Ilonarue JTHK u PHK.
Crpoenne [IHK, ee mepBuuHas u BropudHas cTpykrypa. Paborer @. Kpuka m JI. Yorcona.
KommnementapHocTh a3otucThix ocHoBaHul. Permukars JJIHK. Ocob6ennoctu crpoenust PHK. Tumst
PHK u ux 6uonorunueckue ¢pynkuun. IloHsTHEe 0 TponyHoM Kone (kogoHe). buocunre3 Genka B >KuBOH
kieTke. ['eHHas umxeHepus U buorexHosorus. TpaHcrenHbsle GOPMbI pacTEHUH U KUBOTHBIX.

JdeMoHcTpanuu

Mojenu MoJIeKyJl BaXXHEUIIHUX reTepolukioB. Kolekius rerepouukIndYecKux COeIUHEHUH.
JeiicTBue pacTBOpa NUpPUJMHA Ha WHAUKATOp. B3aumoneilcTBUEe NUPUIWHA C COJSHOW KHUCIIOTOM.
Mogens monexkynel JJHK, neMoHCTpauus NOpuHIUIA KOMIUIEMEHTApPHOCTH Aa30THCTBIX OCHOBaHUMU.
OO0pa3ibl TPOAYKTOB MTUTAHUS U3 TPAHCTCHHBIX (DOPM pacTeHUI U KUBOTHBIX. JlekapcTBa u mpemnaparsl,
M3TOTOBJICHHBIE METOJAMH T€HHON MH)KEHEPHUH 1 OMOTEXHOIOTHH.

JlabopaTopHBIii ONBIT
H3rorosnenne 00beMHBIX U MAPOCTEPKHEBBIX MOZEIEH a30THCTHIX IETEPOLIMKIIOB.

IIpakTHyeckoe 3anaTue Nell*: OOpa3zoBanme coJsieil aHWJIMHA. bpoMupoBaHME aHWIMHA.
Oopa3oBanme coseii rauuuHa. [lomydyenue mennoil comu rnunmHa. JeHarypanmsa Oenka. LBeTHble
peakium 0eJKOB

IpakTHyeckoe 3ansiTe Nel2*: Pemenne 3kcnepuMeHTAIbHBIX 32124

Tema 1.11 buoJsioruyeckn aKTHBHBIE COeIMHEHHS

16) ®epmenTtbl. Buramuubl. 'opmoHbl. JlekapcTBa™.

[TonsTHe 0 PepMeHTaxX Kak 0 OMOJIOTHYECKUX KaTanu3aTopax 0enkoBoi npupoasl. OcoOeHHOCTH
CTPOCHUS W CBOWCTB B CPaBHEHHU C HEOPTaHMUYECKMMH KaTanum3aropamu. Kiaccudukanus GepMeHTOB.
Oco0OEHHOCTH CTPOCHHMS M CBOHCTB ()EPMEHTOB: CEJIEKTUBHOCTh M 3()(OEKTHBHOCTh. 3aBUCHUMOCTH
aKTUBHOCTH (PepMEHTOB OT Temreparypsl pH cpeapl. 3HaueHue pepMEeHTOB B OMOIOTHUHN U IPUMEHEHHUE B
NPOMBIIIJIEHHOCTH.

[MonsTHe o ButamuHax. Mx xmaccudukanus u odozHaueHne. Hopma morpeOieHusi BATAMUHOB.
BonopactBopumeie (Ha mpumepe ButamuHOB C, Tpymmel B u P) m xupopactBopumbie (Ha mpumepe
ButaMuHOB A, D u E). ABUTaMUHO3bI, TUIIEPBUTAMHHO3EI H THIIOBUTAMUHO3EI, UX MPO(QUIAKTHKA.

[oHsiTHE O TOPMOHAX KaK OMOJIOTUYECKH aKTUBHBIX BEIIECTBAX, BBIMOJIHSIONINX SHIOKPHHHYIO
PETYJISIIHIO JKU3HENEATETBHOCTA OpraHn3MoB. Kitaccudukanus TOpMOHOB: CTEPOUJIBI, IPOU3BOJIHBIC
AMHUHOKHUCIIOT, IOJUMENTHIHBIE M OCNKOBble TOPMOHBI.  OTHENbHBIE TPEACTABUTENH: 3CTPAIHOIL,
TECTOCTEPOH, WHCYJHH, aJpEHAINH.

[MoHsATHE O JekapcTBaX KaKk XWMHOTEpAIEBTUYECKUX Tpernaparax. KparTkue HCTophyecKue
CBEICHUS O BO3HWKHOBEHHMH M PAa3BUTUU XUMHOTEpamuu. [ pynmel JeKkapcTB:  CyiIb(aMuabl
(cTpenTouna), aHTUOMOTHKM (TMEHULUWUINH), AHTUINUPETHKH (aclUpWH), aHAJIBICTUKH (aHAJIbIUH).
MexaHu3M JIeHCTBUST HEKOTOPBIX JIGKAPCTBEHHBIX MPENapaToB, CTPOCHUE MOJIEKYJ, MPOTHO3UPOBAHUE
CBOWCTB Ha OCHOBE aHaJM3a XUMHYECKOTO CTPOCHUs. AHTHOMOTHKH, HX KIacCH(PHKALHNS [0 CTPOCHHUIO,
THUILy U CHIEKTPY AeicTBHA. be3omacHsle criocoObI MPUMEHEHHUs, JEKapCTBEHHBIE (POPMBI.

JdemoHcTpauuu

CpaBaenue ckopoctu paznoxenus H,O, nmox aeictBrueM (epMeHTa KaTanasbl 1 HEOPTaHMUECKUX
katanmmzatopoB: KI, FeCl;, MnO,. OOpa3ubl BHTaMHHHBIX MpenapatoB. llonMBUTaMUHBL
Wnmoctpanmu  ¢otorpadmii  JKMBOTHBIX C  Pa3iIM4YHBIME  (OPMaMH aBUTAaMHHO30B. [Inakar ¢
n300paXeHUEM CTPYKTYpHBIX (OpMYJ BCTpaguoia, TECTOCTEpOHa, alIpeHaiuHa. BsauMmoneiicTBue

18



anpenanuna ¢ pactBopoMm FeCl;. benkoras nmpupona nHcynuHA (IIBETHAS peakiws Ha Oenmkw). [lmakaTer
WIA KOJOTpaMMbI ¢ (opMmyinaMu amusia CyiIb()aHUIOBON KHCIOTHI, JUTHAPOGOIHEBOH U JIOKHOMN
TUTUIPOGOITUEBOM KUCIIOT, OSH3WINCHUIIWILINHA, TETPAIMKIINHA, Ie()OTaKCHMa, aCIIUPHHA.

IpakTHyeckoe 3ansiTue Nel3*: HcnbiTaHne pacCTBOPUMOCTH aJpeHATHHA B BOJle M COJISTHOM
kucjaore. O0HApYyKeHHe aCIUPHHA B TOTOBOI JieKapcTBeHHOH dopMme.

IIpakTHyeckoe 3anaTHe Neld4*: OOHapyxkeHHe BHTAMMHOB B NPOAYKTAX HHTAHMA.
O6napyxeHue BuTaMuHa A B moacoimHedHoM Macie. OOHapyxeHne ButamuHa C B S0JOYHOM COKE.
Ornpenenenne BuTaMuaa D B ppIObeM KUpe WIN KypUHOM KkenTke. lelicTBue epMEeHTOB HA peareHThl.

IIpakTHyeckoe 3anaTHEe Nel5*: AHaamM3 JeKapCTBeHHBIX NpemnapartoB. /[eiicTBUe aMMIIO3bI
CIIOHBI Ha KpaxMman. [lelicTBue AeruaporeHa3bl Ha METHICHOBBIM cunmil. JledicTBue KaTana3el Ha
MEPOKCH BOJAOpPOAA. AHANHM3 JIEKAPCTBEHHBIX MpPENaparoB, IPOWU3BOJHBIX CATHIIMIOBON KHCIIOTHI.
AHanu3 IeKapCTBEHHBIX NPENnapaToB, MPOU3BOIHBIX T-aMUHO(EHOIa

PA3JIEJI 2. OBIIAA U HEOPI'TAHUYECKAS XUMUSA

Tema 2.1 Xumust — Hayka o BemecTtBax. CTpoeHHne aToMa

17) CocraB BemecTBa. U3MepeHue BenrecTBa. AToM — CliokHas gactuma. CocTaB aTOMHOTO
spa. JJIEKTPOHHAsA 000/109KAa AaTOMOB.

Xumuueckue 3eMeHTs. CrocoObl CyIIecTBOBaHUS XUMHUUECKUX 3JIEMEHTOB: aTOMBI, MPOCTHIC
U CIIOXHBIE BelIlecTBa. BelecTBa MOCTOSHHOTO M MEPEMEHHOTO COCTaBa. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTB. BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYIAPHOTO cTpoeHuss. CrocoOBl 0TOOpaKeHHsSI MOJIEKYI:
MOJICKYJIIPHBIC W CTPYKTYPHBIE (DOPMYJIBI, MIAPOCTEPKHEBBIE M MacIITaOHBIC TMPOCTPAHCTBEHHBIC
(Ctroapta — bpurne6a) Moxenu MOJIEKyII.

Macca aTtoMoB u MoOJeKyld. AtomHas efauHHMIA Macchl.  OTHOCHWTENbHbIE aTOMHAs H
MOJIeKyJIApHas Macchl. KOIM4ecTBO BemecTBa M €AUHHIIBI €T0 U3MEPEHHS: MOJIb, MMOJIb, KMOJb. UHCIIO
ABoragpo. MonspHas Macca.

ArperaTHble COCTOSIHMSI BeIEeCTBa. TBepaoe (KpHCTaJUIMYeCKoe U aMOpdHOE), JKUAKOE H
ra3o00pa3HOe arperaTHble COCTOSHUS BEIISCTBA. 3aKOH ABOTaapo U €ro CICACTBUA. MONSpHBINH 00beM
BEIICCTB B ra3000pa3HoM coctosinnd. OObeIWHEHHBIH ra30BbI 3aKOH W ypaBHeHue MeHeneeBa —
Knaneiipona.

Cmecu BemecTB. Pazmuumsi MeXOy CMecsSIMH W XHMHUYECKHMH COCIWHEHMsIMH. MaccoBasi H
o0beMHast TOJTM KOMIIOHEHTOB CMECH.

JleMoHCTpaun

OnbITE, WUTIOCTPUPYIONINE 3aKOH COXpaHeHHWs Mmacchl BemiecTB. HaGop Moperneil atomMoB u
Mosekyn. HekoTopeie BemecTBa Koan4ecTBoM B 1 Moib. Mozaens MonsipHOTO 00beMa ra3oB. CTpoeHune
aToma.

JlokazaTenbCTBa CJIOKHOCTU CTPOCHUS aTOMA: KaTOIHBIE U PEHTI€HOBCKHE Ty4H, (POTOIPPEKT,
pPagMoOaKTUBHOCTH, 3JeKTponn3. llmanerapHas momens atoma 3. Pesepdopma. Crpoenue aroma mo H.
Bopy. CoBpemeHHbIE MPEACTABICHUS O CTPOSHUU aToMa. KopmycKyJspHO-BOJHOBOW Ayallu3M YacCTHI
MUKPOMUPA.

HyxkJioHBI: NPOTOHBI U HEUTPOHBI. M30TOMNBI U HYKJIUABL. Y CTOMYMBOCTSD SJIEP.

[TorsTie 00 AIEKTPOHHOHOPOMTANIM W AJIEKTPOHHOM oOmake. KBaHTOBBIE UWcia: TJABHOE,
opbutanpHoe (I0O0YHOE), MAarHMTHOE M CIHMHOBOE. PacmpeneneHue 37MEKTPOHOB MO SHEPreTUUYECKUM
YpOBHSM, TOAYPOBHSM M OPOHTAJSM B COOTBETCTBHH C TPUHITUIIOM HAaUMEHBIIEH SJHEPTUH, TPUHITUTIOM
[Taynu u mpaBunom ['yHAa. DieKTpoHHBIE KOH(HUTYpau aTOMOB XMMHYECKHX 3JIEMEHTOB. BaneHTHbIe
BO3MOXXHOCTH aTOMOB XUMHYECKHUX JJIEMEHTOB. DJICKTPOHHAS KIIACCU(PHUKAIUSA XUMUYSCKUX IJICMECHTOB:
s-, p-, d-, f-ameMeHTHLI.

JdemoHcTpanum:
dotoaddexr. Moaenu opoburtaneii pazmuaaoil Gopmbl.

JlaGopaTopHBbIii ONBIT
HaOimoieHue CriekTpoB MCIYCKAaHUS W TOTJIONICHUS COCJAMHCHUH, XUMHUYECKUX DJIEMEHTOB C

MMOMOMIBIO CICKTPOCKOIIA.

IIpakTyeckoe 3anaTHe Nel6*: M3rorosiieHne Mogeseil MOJIeKyJI HEKOTOPBIX OpPraHUYECKUX
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U HeopraHuueckux pemiectB. OuucTKa BeleCTB (PMIBTPOBAaHMEM U AUCTHIULALMEH. O4YHCTKA BellecTB
MepeKpUCTAIIIU3ALIUCH.

IIpakTHyeckoe 3ansitme Nel7*: CocTaBiieHHe 3JIeKTPOHHBIX CXeM, JJEeKTPOHHBIX H
3JIEKTPOHHO- rpauyecKux popmMy.J1 aTOMOB.

Tema 2.2 Ilepuoanyeckuii 3axoH u Ilepuoguyeckasi cucreMa XumMuyeckux djiementon [I. .
MenpgeJieeBa

18) OTkpsbiTHE NEepHOAMYEcKOro 3aKoHa. Ilepuoanyecknii 3aK0H ¥ CTPOeHUE aTOMa.

[pennoceuiku: HakorieHWE (PAaKTONOTHUECKOr0 Marepuana, paboThl mpesmecTBeHHUKOB (1.
B. JleOepetinepa, A. O. llankyprya, JIx. A. Heromenaca, JI. 0. Meiiepa), che3q XHMMHKOB B
Kapncpys, nnunocTHble kauectBa JI. W. MengeneeBa. Ortkpeitne J. WM.  MenaeneeBsiM
Tlepuoanueckoro 3aKoHa.

Mzotonel.  CoBpeMeHHOE MOHATHE XUMUYECKOTO 3JIEMEHTa. 3akoHOMepHocTh [. Mo3znm.
CospemenHnas popmynupoBka [leproauueckoro 3akona. Ilepuoauueckas cucteMa U CTPOSHHE aTOMa.
OU3NIECKU CMBICT TMOPSAAKOBOTO HOMEpa 3JIEMEHTOB, HOMEPOB TpymIbl U mepuona. llepuommueckoe
W3MEHEHHE CBOWCTB JJIEMEHTOB: paJWyca aToMa; JHEPTHH WOHH3AINH; 3JIEKTPOOTPUIIATENFHOCTH.
IIpyuunHbl U3MEHEHUST METAIUTMYECKUX U HEMETANIMYECKUX CBOMCTB 3JIEMEHTOB B IPYIIAX U MEPUOAAX,
B TOM 4HCJIe OOJBIMX M cBepxOoipmmx. 3HadeHue llepmommdeckoro 3akoHa W llepmommdeckoit
cUCTeMbl XUMHUYECKHX aneMeHToB [[. 1. MenneneeBa uisl pa3BUTUS HAyKU U MOHUMAaHUS XUMHUYECKOU
KapTUHBI MUpa.

JdemoHcTpanuu
Pasnmuunbie BapuaHThl TaOmuipl llepuomnyeckoll cUCTEMBl XHUMHUYecKuX 3nemeHtoB J[. .
Mengeneera. OOpasiibl MPOCTHIX BEIIESCTB OKCHUIOB U THIPOKCHIOB AneMenToB 111 neprona.

JlaGopaTopHBIii ONBIT
CpaBHeHHE CBOMCTB MPOCTHIX BEIIECTB, OKCUAOB U rUApokcuaoB anemeHToB Il mepuona.

IIpakTyeckoe 3ansitue Nel8*: CocraBiieHHe 3JIEKTPOHHBIX cXeM U (popmya

IIpakTHyeckoe 3ansaTHe Nel9%: PacyeTHble 3agaum Ha HaXOKIeHMe OTHOCHTEJIBLHOMH
MOJIEKYJISIpHOH Macchl. OmpenesieHMe MaccOBOH J0JIM XHMHMYECKHX 3JeMEHTOB B CJI0KHOM
BelllecTBe.

Tema 2.3 CTpoeHue BeulecTBa

19) [lonsiTHe 0 XuMUYecKoii cBa3u. KoBajieHTHass XumMuuyeckas cBsi3b. MoHHas XuMuuyeckas
CBf3b.

Tumbl XUMUYECKUX CBSA3EHM: KOBAJICHTHAs, MOHHAS, METAJNIMYECKas U BOJOPOIHAS.

JlBa mMexaHu3Ma 00pa3oBaHUsS 3TOW CBS3M: OOMEHHBIH W JOHOPHO-aKIENTOPHBIH. (OCHOBHEBIC
rmapamMeTpbl dTOTO THMA CBSA3HM: JJIMHA, IPOYHOCTH, YTOJ CBS3W WJIW BaJCHTHBIA yroj. (OCHOBHBIC
CBOIiCTBa KOBAJICHTHOH CBSI3U: HACHIIIEHHOCTD, MOJISIPU3YEMOCTh u MIPOYHOCTb.
DNEKTPOOTPHUIIATEIHHOCTh U KIACCU(HKAINSA KOBAJCHTHBIX CBS3CH IO ATOMY MpPH3HAKY: TMOJSApPHAS U
HETOJISIpHAST KOBAJICHTHBIE CBS3U. [1OJSIPHOCTE CBSI3M U MOJISIPHOCTH MOJICKYJIBI. Croco0 mepeKphIBaHUs
JJICKTPOHHBIX OpOHTANCH M KiIacCH(PHUKAIMA KOBAJICHTHBIX CBSI3€H 10 3TOMY NPH3HAKY: O©- U T-CBS3H.
KpaTHOCTh KOBaJIGHTHBIX CBSI3€i M KiacCH(PHKAMS WX IO 3TOMY NPU3HAKY: OJHMHAPHBIC, JBOWHEIC,
TPOWHBIE, TMOJYTOpPHBIC. THITH KPUCTAUIMUECKUX PEIICTOK Y BEMIECTB C STUM THIIOM CBS3H: ATOMHBIC U
MOJIEKYJIIpHBIE. DU3NUECKHE CBOHCTBA BEIIECTB C 3TUMH KPUCTAUTHIYECKUMHI PEIICTKAMHU.

Kpaiiauii crmyyaif KOBaJeHTHOW MOJSPHOW CBsA3W. MexaHH3M OOpa30BaHMs MOHHOW CBS3U.
HoHHbIe KPUCTAUITMYECKUE PEIISTKU U CBOMCTBA BEIIECTB C TAKUMU KpPUCTAIIaMU.

20) MeTa/uiH4YecKasi XMMHYECKAsA  CBS3b. Bogopoanasi XuMu4YecKasi CBf3b.
Komiuiekcoo0pa3oBaHue.

OcoObIif THIT XMMUYECKOW CBSI3M, CYHICCTBYIONIMA B MeTaulaX U CiuilaBaX. Ee oTimuus u
CXOJCTBO C KOBAJCHTHOM M HOHHOM cBs3siMM. CBOICTBA METANIMYECKOM CBSI3M. MeTalsIMYecKue
KPHCTaJUTMYECKHUE PENICTKH M CBOMCTBA BEIIECTB ¢ TAKUMH KPHUCTAJUTAMH.

Mexanu3m 00pa3oBaHUs TaKOW CBS3W. Ee knaccudukanms: MEXKMOJICKYJISIpHAsT U
BHYTPUMOJICKYJISIpHAs BOAOPOAHBIC CBSI3U. MONEKyNApHbIE KPUCTAJUIMYECKUE PEIIETKH ISl 3TOTO THUIIA
cBsi3u. Dusnueckre CBOWCTBA BEIIECTB C BOJOPOJHON CBSA3bIO. bHojornueckas poiib BOJOPOIHBIX
CBsI3CH B OpraHu3alli CTPYKTYp OHOIoNMMepoB. EnuHas mpupona XUMUYECKHX CBS3CH: HaIMUMe
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Pa3TUYIHBIX TUIIOB CBSI3EH B OJJHOM BEIIECTBE, MEPEXO]] OJTHOTO THIIA CBSI3H B IPYTOM U T. TI.
[ToHsATHE O KOMIUIEKCHBIX COCIWHECHHAX. KOOpIWHAITMOHHOE YMCIIO KOMIDIEKCOOOpa30BaTEINs.
BayTpeHnnss u BHEemH:S cepa KoMIUiekcoB. HoMeHKIIaTypa KOMIUIEKCHBIX coeTuHeHn. VX 3HaveHue.

JdemoHcTpauuu

Mojgenu  MOJIEKYJd  pa3IMYHOM  apXUTEKTYpHI. Mojgenn u3  BO3AYIIHBIX  IIapOB
TIPOCTPAHCTBEHHOTO PACIIOIOKEHHS Sp-, SP-, SP°- THOPHAHBIX opOuTaneil. MOoenn KPUCTALTHYIECKHX
pemeTok pasnuaHoro tuma. Mogmenu monekyn JIHK u 6enka.

JlabopaTopHbIe ONIBITHI

B3anMmoneiicTBue MHOTOaTOMHBIX CITUPTOB C (DETMHTOBOM KUAKOCTHIO. KadecTBeHHBIE peakiun
Ha noHsl Fe2+ u Fe3+.

IIpakTHyeckoe 3ansaTHe Ne20*: CocTaBjeHHe 3JIeKTPOHHBIX (OPMYJ MOJIEKYJ H
omnpeieJieHHe THIIA CBSI3H.

Tema 2.4 Ilontumepsl. JlucnepcHble CHCTEMBI.

21) Heopranmuyeckmue mnojmumepbl. Opranuveckue mnoauMepsl. IloHsiTHe 0 AMCHEpCHBIX
cucTeMax.

ITonumepbl — TpocCThie BENIECTBA C ATOMHOM KPUCTAIIMYECKOW PEHIETKOM:  ajNIOTPOIHBIE
BUJIOM3MEHEHUs yrieposa (anmas, rpadur, kapouH, ¢ysuiepeH, B3anMOCBS3b THOpUAN3aLUH OpOuTaneit
y aTOMOB yIJIepOoAa C MPOCTPAHCTBEHHBIM CTPOCHHUEM AJIOTPONHBIX MOIU(HUKALWN); CEleH U TEJUTyp
LIETIOYEYHOTO CcTpoeHus. I[loumepsl — CIIOXKHBIE BEIIECTBA C aTOMHOM KPUCTAJNIMUECKON PEIIETKOM:
KBapll, KpeMHe3eM (IMOKCHIHBIE COCAMHCHHS KpEeMHHSA), KOpyHI (OKCHA aIOMUHHA) U
AMIOMOCWJIMKATHl (IIOJIEBBIE INMATHI, CHIOJAa, KaonuH). Munepansl W ropHbeie mopoasl. Cepa
iactTryeckas. MuHepalibHOe BOJIOKHO — acOecT. 3HaueHHe HEOPraHHYECKUX MPUPOHBIX TTOJIMMEPOB B
(hopMHUPOBAHUH OTHON U3 TEOJTOTHUECKHUX 000JIOUEK 3eMITH — TUTOCHEPEI.

CriocoObl MX MOMYYEHHsI: PeaKkUWy MOIMMEPU3allii U PEaKMy MOTUKOHAeHCauu. CTpyKTypbl
MOJIUMEPOB:  JIMHEWHBIE, PA3BETBICHHBIE M MPOCTPAHCTBEHHBIE. CTPYKTYpHpPOBaHHE IOIMMEPOB:
BYJIKAHM3allUA Kay4dyKoB, [yOjeHHe OeNKOB, OTBEP)KICHHE IOJUKOHACHCAIMOHHBIX MOINMEPOB.
Knaccugukanust noJuMepoB 1o pa3InyHbIM HpU3HAKAM.

HucnepcHble cuctembl. Knaccupukanusi JUCIIEPCHBIX CUCTEM B 3aBUCHMOCTH OT arperaTHoro
COCTOSTHHMSI TUCTIEPCHOHHOW Cpensl W AWCIEepcHOM (a3pl, a Takke MO pa3Mepy HUX YacTHIl.
I'pyOoancrniepcHbIe CUCTEMBI: 3MYJIbCHUHU U CYCTIEH3UH. | OHKOAWCIIEPCHBIE CUCTEMBI: KOJUIOMIHBIE (3011
W Teld) W HCTHHHBIE (MOJEKYJSIpHBIE, MOJIEKYJISIPHO-MOHHBIE W HOHHBIE). Oddext Tunnmans.
Koarymsimus B kommongHbeIx pacTBopax. CHHEPE3HCB TelsiX.

3HaueHue JUCIIEPCHBIX CUCTEMB )KHBOW M HEXXKMBOHW MPHUPOJAE U MPAKTHUECKOM KU3HU YeIOBEKa.
OMyJIbCUU U CYCIIEH3MU B CTPOUTENBCTBE, MUINEBOM M MEAWLIMHCKON MPOMBIIIIEHHOCTH, KOCMETHUKE.
buonoruueckne, MEIUIIMHCKHE M TEXHOJOIMYECKHE 30JIM. 3HAa4YeHHE Tejledl B OopraHu3aluu >KMBON
MaTepuu. buromorndeckue, MUIIEBBIE, MEIUIIMHCKHE, KocMeTHdeckne renu. CuHepesnuc Kak (akrTop,
OTIPEJICIISIONINN CPOK TOAHOCTH MPOMYKIIMU Ha OCHOBE Tefieil. CBepThIBaHME KPOBU KaK OMOIOTHYECKUit
CHUHEPE3NC, €ro 3HaYECHHE.

JdemoHcTpauuu

Komnekuun mmactMace, KaydyKoB, BOJIOKOH, MHHEPAJOB M TOPHBIX MOpoA. MuHepanbHOe
BOJIOKHO — acOecT — u m3enus u3 Hero. Mogmenu monekyn 6enkos, JJHK, PHK.

Buzbl mucniepcHBIX CHCTEM M MX XapakKTepHbIe NpH3HAaku. [IpoxoskaeHHe JTyda cBeTa uyepes
KOJUIOMJIHBIC ¥ UCTUHHBIE pacTBOpHI (3hdext Tunmans).

JlaGopaTopHBbIe ONbITHI
[Monywyenue cycnensum cepbl u Kanudonu. IlodydeHue >MyIbCHHM PacCTUTEIFHOTO Maciia U
6enzona. [lomyuenue 3071 kpaxmana. [lomydenue 3055 cepsl U3 THOCYb(ATa HATPHS.

IIpakTuyeckoe 3ansitue Ne2l1*: (O3nakomjieHHMe ¢ o0pa3laMu IUIACTMACC, BOJIOKOH,
Kay4yKOB, MHHEPAJIOB U TOPHBIX MOPO.

[IpoBepka mmacTMacc Ha ANEKTPHUYECKYIO TPOBOAUMOCTD, TOPIOYECTb, OTHOLIEHHE K PACTBOPaM
KHCTIOT, mienouedl u oxucinuteneil. CpaBHEHHE CBOWCTB TEPMOPEAKTUBHBIX W TEPMOIUIACTHYHBIX
wiactMacc.  [lomydeHne HUTel M3 KallpOHOBOW MIIM JlaBCaHOBOH cMojbl. OOHapykeHHe XJIopa B
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MOJTUBUHIIIXJIOPHUJIE.
IIpakTuyeckoe 3ausitue Ne22*: BpruuciaeHue 00beMHOIl W MACCOBOW T0JH KOMIIOHEHTOB
cMecH

Tema 2.5 XuMunueckue peakiun

22) Knaccupukanus XUMUYECKHX peakluii B OPraHMvYecKoil U HEOPraHUYecKoil XUMHUM.
BeposiTHOCTB NpoTeKaHNs XUMHUYECKUX peaKnuii*.

[lonsTne o xuMudeckor peakiuu. Peakumu, waymme 0e3 M3MEHEHHUS KadeCTBEHHOTO COCTaBa
BEIIECTB: AJUIOTPONM3AIM U U30Mepu3anus. Peakmuu, waymme ¢ M3MEHEHHEM COCTaBa BEIIECTB: I10
YHUCIIy U XapakTepy pearupyrouux u 00pa3yIomuXxcs BemecTB (Pa3ioxKeHNs, COCIUHEHUs, 3aMeleHHs,
o0OMeHa); MO0 M3MEHEHMIO CTENEHEW OKHCICHHUS JJIEMEHTOB (OKHCIMTENbHO-BOCCTAHOBUTEIBHBIE U
HCOKHCIIUTEIIbHO-BOCCTAHOBUTEJIbHBIC PEAKIIMH); M0 TEIIOBOMY 3(PGheKTy (9K30- M 3HIOTEPMHUECKUE);
no ¢asze (roMo- U TeTepOreHHBIE); 110 HANpaBICHUIO (00paTHUMbIe U HEOOPAaTHUMBIE); IO MCIOIb30BAHHUIO
KaTanu3aTopa (KaTaTUTUYECKUE U HEKAaTaJUTUUECKHUE); 0 MEXaHU3MY (paluKaibHble, MOJEKYJSIpHbIE U
HOHHBIC).

23) CxopocTh XUMHYECKHX peakiuii. O0paTuMOCTh XUMHYECKHUX peaKIuii

BuyTpennss  sHeprus, SHTaJbIIUS. TemnoBoit  3PPeKT XUMHUUECKHX  pEaKIHi.
Tepmoxnmuueckne ypaBHeHus. (CTaHmapTHAs SHTAJBINS PEAKIHi 1 00pa30BaHMS BEIIECTB. 3akoH [ .
N. T'ecca u ero ciencTBus. DHTPOIHS.

[onsTHe 0 ckopocTu peakuuid. CKOPOCTb TOMO- U T€TEPOTeHHON PeaKLUN. DHEPrusi aKTUBALIH.
@DakTophl, BIMSIOIIME HA CKOPOCTh XUMHYECKOH peakuuu. llpupoma pearupyromux BeELIECTB.
Temmeparypa (3akoH Bant — Tlodda). Konmenrpamms. Kartammzatopsl W Karaaws: TOMO- H
reTeporeHHbIH, MX MeXaHu3Mbl. @DEpMEHTHl, HUX CpPaBHEHHE C HEOPTaHWYECKUMH KaTaJH3aTOPaMH.
3aBUCUMOCTb CKOPOCTH PEaKLU OT MOBEPXHOCTH CONPHUKOCHOBEHHSI PEarupYIOINX BELIECTB.

Xumuueckoe paBHoBecHe. [loHATHE 0 XMMHUYeCcKOM paBHOBeCHH. PaBHOBECHBIE KOHIIEHTPAIINH.
JmHAMHYHOCTP XUMHYECKOTO paBHOBecus.  (DakToppl, BIMSIONIME Ha CMEIIEHHE pPaBHOBECHS:
KOHILIEHTpalys, IaBiieHue, Temneparypa (npunnu Jlelllarense).

JdemoHcTpauuu

[IpeBpamnienne kpacHoro ¢ocdopa B Oeiblid; KHCIOpPoaa B 030H. Mojenu OytaHa u u300yTaHa.
[Tomydenue Kucopoaa U3 NEPOKCHAA BOAOPOAA U BOJIBI, IerHApaTaus 3taHona. llemouka mpesparieHuit
P — P,Os — H;PO,; cBoiicTBa yKCYCHOH KHCIIOTBI, pEaKIMH, UAyIIHE ¢ 00pa3oBaHUEM OcCaika, ra3a u
BOJIBI; CBOMCTBAa METAJJIOB, OKMCIICHHE albJIerHa B KHCIOTY M CIIUPTa B alblerui. Peakmum ropeHus;
PeaKiuu 3HI0TEPMHUYECKUE Ha IPUMEPE PEAKIIMU PA3JIOKEHUU (3TaHOA, KaTUIHHON CeTUTPhI, OMXpomara
aMMOHHS) W JK30TEpPMUUECKHE Ha MPUMEpPE peakmuii coeauHeHus (oOeclBeUnBaHWEe OPOMHOHN BOIBI U
pacTBopa TepMaHTaHaTa Kajusl OSTWJICHOM, TalleHHe W3BeCTH W Jp.). B3amMopeiicTBue IMHKA C
pacTBOpaMH COJISTHOW M CEPHOHM KHCIOT TPU Pa3HBIX TEMIIEpaTypaX, Pa3HBIX KOHIICHTPALUSX COJISTHOM
KHCJIOThI, Pa3JIOKEHUE MEePOKCHIA KUCIOPOAa ¢ MoMoIlIblo okcuaa Mapranna (IV), karamasel cbIporo
Msica U ChIporo kaprodens. BzanmoseiicTBre IMHKa pa3INdHON MTOBEPXHOCTH (IIOPOIIKA, MBIIH, TPAHYI)
¢ KHCTOTON. Mogens «kumsiero ciosi». CMelenne paBHoBecust B cucteme: Fe'' + 3 CNS  «——
Fe(CNS);; oMbUicHHE XUPOB, pEaKIUd ITePUPUKAINN. 3aBUCUMOCTh CTCIECHH 3JICKTPOIUTUICCKON
JIACCOITMAITIN YKCYCHOH KHCIIOTHI OT pa3Oamienms. CpaBHenue cBoiictB 0, 1 H pactBopoB cepHoOil u
CEPHHUCTON KHUCIIOT; MypPaBbHUHOHN M YKCYCHOM KHCIIOT; THAPOKCHIOB JTUTHS, HATPUS U KK

JlaGopaTopHbIe ONBITHI

[Tommyuenue Kuciopoma pas3iioKeHHEM TepOKCHAa BoaopoAa W (WIIM) TepMaHraHaTa Kaius.
Peakuun, maymue c¢ oOpa3oBaHHMEM Ocalka, ra3a WM BOABI Ul OPraHUYECKMX M HEOPTaHUYECKUX
KHCITIOT.

IIpakTuyeckoe 3ausTue Ne23*: @akTopbl, BJAUSIONIHE HA CKOPOCTh peakuuu. Th

IIpakTHyeckoe 3ansaTHeNe24*: @OakTophl, BJIMAKIIHE HAa CMelleHHEe PABHOBeCHS:
KOHIIEHTPAIHus, 1aBJIeHHe, TeMIlepaTypa.

Tema 2.6 PacTBOpBI

24) IlonsTHe 0 pacTBopax. 'mapo/m3s kak 00MeHHBIH npouecc*.

OusuKo-XUMHYECKas MPHUPOAa PacTBOPEHHS M PAacCTBOPOB. B3ammopelcTBHe pacTBOpHUTENS U
pacTBOpeHHOro BemecTBa. PacTBopuMocTh BemecTB. CriocoObI BEIpaXEHHUsI KOHIIGHTPAUN PacTBOPOB:
MaccoBasi J0JIsl pACTBOPEHHOTO BeIecTBa (IPOLEHTHAs), MOJISIpHAsI.

22



Teopust >meKTpOMUTHYECKON ACCONAnMK. MeXaHU3M ANCCOIMALNU BEIIECTB C Pa3TUIHBIMHU
TUTIAMH  XUMHYECKHX  CBS3EH. Bxmang pycckmx y4eHBIX B pa3BUTHE TPEACTaBICHHA 00
3JIEKTPOIUTHYECKON nucconuanuu. OCHOBHBIC MOJOXKEHUS TEOPUH JICKTPOIUTUYECCKON AUCCOLUALINY.
CreneHb AIEKTPOIUTHYCCKON gucconanuu u ¢GakTopel ee 3aBucuMocTH. CHIIBHBIE W CpEIHUC
3JIEKTPOJIUTHI. Juccoumanusi BOJBI. Bopopoansiii mokazartenb. Cpema BOIHBIX PacTBOPOB
3JEKTPONNTOB. Peakiium oOMeHa B BOIHBIX PaCTBOpPaX AJIEKTPOIUTOB.

25) I'mapoau3 opraHMvyecKux BemiecTB* (OETKOB, JKUPOB, VYIJIEBOAOB, MOJWHYKICOTHIIOB,
AT®) u ero 6MOTOTUIECKOE U MTPAKTUIECKOE 3HAUCHHE.

HeoOpatumblii THApONN3 OpPraHUYECKHX W HEOPraHWYECKHX COENWHEHHH M ero 3HAa4YeHHE B
MPAKTHYECKON JeATeNLHOCTH uenoBeka. OOparmmeblii rupponu3 cojieil.  CTynmeHYaThlid THIPOJIU3.
IIpakTrueckoe mpuMEHEHUE TUAPOIH3A.

OwmbuieHHe KHUPOB. Peakius sSTepudukamnmu.

JdeMoHcTpanuu

CpaBHEHHE DJEKTPONPOBOAHOCTH PACTBOPOB  AIICKTPOJIHTOB. CmenieHne paBHOBECHS
JIACCOITHAITIH CITA0BIX KUCTIOT. MHIMKATOPHI M M3MEHEHUE X OKPACKU B pa3HbIX cpenax. CepHOKHCIBIN
n (bepMeHTaTHBHBIfI TUApOoJIn3 YIJICBOJOB. T HUApOJIN3 Kap60HaTOB, CyJ'IB(I)aTOB 1 CUJIHNKATOB IICJIOYHBIX
MeTajuioB; HUTpaToB cBuHIA (1I) Mo muHKa, XJI0pHIa aMMOHUS.

IIpakTHyeckoe 3ansatue Ne25*: JlpuroroBjieHMe PpacTBOPOB pa3JUYHBIX BHIOB
KOHIIEHTPaluu
IIpakTHyeckoe 3ausaTHe Ne26*: O0paTuMblil ruaAPoau3 coJieil. CTynmeH4aThlii THAPOJIN3.

Tema 2.7 OKHCANTENHHO-BOCCTAHOBUTEIbHbIE PEAKIMU. DJIEKTPOXUMHYECKHE MPOLECChI.

26) OKHCIUTEILHO-BOCCTAHOBUTEbHBIE peaknmuu. Kaaccupukanuss OKUCITUTEIHHO-
BOCCTAHOBHUTEIBHBIX peaKmuii. XMMHYeCKHEe HCTOYHHUKH TOKA. JJIEeKTPOJH3 PACIUIABOB M BOIHBIX
PacTBOPOB JECKTPOIUTOB.

Crenenp okuciieHus. BoccranoBurenn u oxkuciutenad. OKHCICHHE M BOCCTaHOBIICHHE.
Baxueiiiie OKUCIUTEIN W BOCCTAHOBUTENW. BoccTaHOBUTENbHbIE CBOMCTBA METAJNIOB — MPOCTHIX
BemecTB.  OKHUCIUTEIbHBIE M BOCCTAHOBUTEIBHBIC CBOMCTBA HEMETANIOB — TIPOCTHIX BEIIECTB.
BoccraHoBuTenbHEIE CBOMCTBAa BEIIECTB, OOpa30BaHHBIX AJIEMEHTAMH B HU3IICH (OTPHUIATEIBHOM)
cTereHn OKuciaeHus. OKHCIUTETbHBIC CBOWCTBA BEIICCTB, OOpPa30BaHHBIX DJIEMEHTAMH B BEHICIICH
(TIOJTOKUTENTEHOM) cTeleHn OKHCICHHUS. OKHUCIHUTEIhHBIE W BOCCTAHOBUTEIBHBIC CBOMCTBA BEIICCTB,
00pa30BaHHBIX JIEMEHTAMU B IPOMEXKYTOUYHBIX CTENICHIX OKHCIICHUS.

Peakmun  MeXaTOMHOTO H = MEXMOJIEKYISIPHOTO  OKHCICHUS-BOCCTAHOBIICHHUS. Peakiiun
BHYTPHMOJICKYJISIPHOTO OKHCIICHHUS-BOCCTAHOBIICHUS. PeaKImy caMOOKHCIICHHUSI-CAMOBOCCTAHOBIICHUS
(mUCTIpOTIOPITMOHMPOBaHUs).  METOAbl COCTaBJICHUS YpPaBHEHUH OKHUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX

pCaKHHﬁ. MCTO,I[ QJICKTPOHHOI'O bananca. Bnusaue Cpeabl Ha MNPOTCKAHUEC OKUCIUTCIILHO-
BOCCTaHOBHUTCJIBHBIX ITPOLICCCOB
BJ'IGKTpO)lHBIC IOTCHIIMAJIbI. P ST CTaHAAapPTHBIX SJICKTPOJHBIX IIOTCHIIMAJIOB

(3MEeKTPOXMMHYECKUHN PSSl HANPSHKCHWM METAIIOB). [ albBaHMYECKUE 3JEMEHTHI M TPUHIIMITEI KX
pabotel.  CocTaBiIeHHE TalbBaHWYCCKHUX »dJeMeHTOB.  (OOpa3oBaHHE TalbBAaHUYECKUX Tap P
XUMHAYECKHX TMpoleccax. [ aJlbBaHWUUECKUE OJIIEMEHTHI, NpPUMEHSEMbIE B KH3HH:  CBUHIIOBas
aKKyMyJIsiTOpHas OaTapes, HUKEIb-KaJIMHEBBIC OaTapey, TOILTUBHBIC JIEMEHTEHI.

[poriecchl, MPOUCXOJSIIUE HA KATOJE U aHOJAC. YPABHEHHUS DJICKTPOXUMHUECKHX IMPOIECCOB.
DJEeKTPOIN3 BOJHBIX PACTBOPOB C WHEPTHBIMU DJIEKTPOJAMH.  DIEKTPOIU3 BOJHBIX PACTBOPOB C
PacTBOPUMBIMH 3JIeKTpoAaMu. [IpakTuieckoe MpUMEHEHHE JIISKTPOJIH3a.

JdemoHcTpauuu

BoccranoBnenne auxpoMara kanus LOUHKOM. BoccranoBnenwe okcuaa memu (II) yraem wm
BOJ0pOOM. BoccTaHOBIIEHHE AMXpOMATa KaJlus STUIOBBIM CIUPTOM. OKUCITUTENbHBIE CBOMCTBA a30THOU
KUCIIOTBL. OKHUCIIUTETBHBIE CBOWCTBA AMXpOMara Kains. | adbBaHUYECKHE DIIGMEHTHI W OaTapehKi.
DnekTposm3 pactBopa xjaopuaa meau (11).

JlabopaTopHbIe ONBITHI

BzaumoneiicTBUe METayuIOB C HEMETANIaMH, a TaKXe C pacTBOpaMHu COJIEll W pacTBOpaMu
KHUCIIOT. B3aumoielicTBre cepHOM U a30THOM KUCIOT ¢ Mebi0. OKUCIUTENbHbBIE CBOMCTBA ITEpMaHTraHaTa
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KaJIys B pa3/IMYHBIX CpEaax.

IpakTHyeckoe 3ansiTe Ne27*: CocraBinenue ypapaennii OBP u asiekTponnsa
IIpakTHyeckoe 3ansiTHe Ne28*: M3yueHne rajaibBaHNYeCKHX 3J1€MEHTOB, NPHMMEHSEMBIX B
JKU3HH.

Tema 2.8 Kimaccudpmnkanus semects. IlpocTsie BemecTsa.

27) Knaccupukanus HeoOpraHu4ecKux BemecTs. MeTajlibl.

[Ipocteie u crnoxneie BemectBa. Oxcuapl, wux kKinaccupuxamws. [mapokcuapl (OCHOBaHWS,
KHCIIOPOJICOJICpXKAIME KHUCIOThI,  aM(oTepHble TUApPOKcUabl).  Kucmorel, uX Kiaccupukamus.
OcHoBanus, ux knaccudukanus. Coiu cpelHue, KHUCIble, OCHOBHBIC U KOMILICKCHBIC.

[TonockeHne MeTalIOB B TEPUOJUYECKON CHCTEME W OCOOEHHOCTH CTPOEHHS WX aTOMOB.
IIpocTeie BemecTBa — METaTBI: CTPOCHHE KPUCTAIUIOB M METajuIMdecKas XUMu4eckasi cBsi3b. OOrume
(hu3MuecKkre CBOMCTBA METAJJIOB U MX BOCCTAHOBUTEIILHBIC CBOWMCTBA: B3aUMOJICHCTBUE C HEMETAJUIAMU
(kucmopooM, TajoreHaMH, CEpPOH, a30TOM, BOJOPOJOM), BOJOW, KHCJIOTaMH, PacTBOPAMH COJICH,
OpraHMYECKUMH BEIIeCTBaMU (CHHPTaMH, TaJOT€HANKaHaMH, (EHOIOM, KHCIOTaMH), IIEI0YaMU.
OKcuabl U TUAPOKCUIB METANIOB. 3aBUCUMOCTH CBOMCTB ATHX COCIMHEHUU OT CTEIEHEH OKHUCICHUSA
METaJJIOB. 3HAYEHHE METAJUIOB B MIPUPOAE U )KU3HHU OPTaHU3MOB.

Kopposus meramioB. llonstre kopposmm. XWMHUECKas KOPPO3HSA.  DICKTPOXUMUUECKAs
Koppo3usi. CrocoOBbI 3alUTEl METANIOB OT KOPPO3UH.

OO0mue crmocoOk! MOTydeHUsT METaLTOB. MeTauisl B mpupoae. MeTauryprus U ee BUABL: [HUpo-,
THUAPO- U DIEKTPOMETAILTYPTUsi. JEKTPOJU3 PaCIIaBOB W PACTBOPOB COCAMHEHWH METaNIOB U €ro
MPaKTUYECKOE 3HAUCHHUE.

28) Hemerasibl.

[Tonoxkenne HemeTaioB B Ileproanueckoit cucTemMe, OCOOEHHOCTH CTPOEHHUS HX aTOMOB.
DNEeKTPOOTPHUIATENHHOCTh. braropofnsie ra3pl. DJIEKTPOHHOE CTPOSHHE aTOMOB OJIATOPOJHBIX Ta30B U
OCOOCHHOCTH WX XUMHUYECKUX ¥ (Pu3ndecKkux cBorCcTB. Hemeraisl — nmpocTeie BemiecTBa. Mx aToMHOE 1
MOJICKYJIIPHOE CTpOEHUE UX. AJoTponus. XHUMHUYECKHE CBOMCTBAa HeMeTamioB. OKHUCIUTEIbHBIC
CBOICTBa: B3aWMO/ICHCTBHE C METAIUIAaMH, BOJOPOJIOM, MEHEE AJIEKTPOOTPUIIATETFHBIMI HEMETAJLIAMU,
HEKOTOPBIMHU CJIOXKHBIMHM BelllecTBaMH. BoccTaHOBUTENbHBIE CBONCTBA HEMETAIOB B PEAKLUSAX C
(hTopoM, KHCIOPOAOM, CIOXKHBIMHU BEIISCTBAMHU — OKHCIUTEISIMU (230THON M CEPHON KUCIOTAMH U JIp.).

JdemoHcTpauuu

Komnexknus «Knaccudukaims HEOpraHMYESCKUX BEIIECTBY» U 00pasiibl MPEJICTABUTENICH KIacCOB.
Komnexnus «Knaccudukarms opraHUIecKUX BEIIECTB» W 00pasIbl MpeacTaBuTeNeH KiaccoB. Mogmenn
KPUCTAJUIMYECKUX PEIIETOK MeTayioB. KOJIEKIHs METalIoB ¢ pPa3HBIMH (PH3NYECKHMU CBOMCTBAMHU.
BzaumopeiicTBue AUTH, HATpUs, MarHUS U Kelie3a C KUCIOPOJOM; IICNIOYHBIX METAIJIOB C BOJOH,
crnupramMu, (EHOJIOM; IIMHKA C PACTBOPaMH COJISIHON M CEpHOM KHUCIIOT, HATPHUS C CEPOii; aIFOMUHUS C
HOIIOM; JKele3a ¢ pacTBOPOM MEIHOTO KyIOopoca; alllOMHHHS C PacTBOPOM enkoro Harpa. OKCHIBI U
ruapokcubl xpoma. Kopposus MeTaioB B 3aBUCMMOCTH OT YCIOBUH. 3aluTa METALIOB OT KOPPO3UHU:
00pa3ipl «HEepXKaBECK», 3alUTHBIX MOKpbITHHA. Kosutekiust pyn. DIEKTpOin3 pacTBOPOB COJICH.
Mogenn KpUCTATMYECKUX PEIIETOK #Woma, anmasa, rpadura. Ammorpornus docdopa, cepsl,
KHcIopona. BzanMopeicTBHe BOIOpOna ¢ KUCIOPOJAOM; CYPbMBI C XJIOPOM; HaTpHUsA C WOAOM; XJiopa C
pacTBopoM OpoMHaa Kajus, XJIOPHOH M CEPOBOJOPOAHON BOJBI, OOCCIBEUMBAHHEC OPOMHON BOJIBI
STHIJICHOM WJIH alleTHIIEHOM.

JlabopaTopHbIe ONBITHI

OszHakomyieHHEe ¢ oOpa3llaMH  TPEACTABUTEIICH  KIAacCOB  HEOPTaHMYECKMX  BEIICCTB.
O3HakoMIICHHE C O00Opas3laMH TIPEICTaBUTENCH KIacCOB OpraHMYecKuX BermecTB. O3HaKOMIIEHHE C
koyuiekiuedt pyn. Ilomydenue kucimopoma u ero cBoiictBa. IlomyueHue Bomopoja M €ro CBOMCTBA.
[TomydeHue TmIACTUYECKOM cepbl, XWMHUYECKHE CBOMCTBa Ccepbl.  B3auMojeiicTBHE METaIOB C
pacTBOpaMu KUCJIOT H cojeil. CBoicTBa yIiis: aacopOIMOHHBIC, BOCCTAHOBUTEIbHBIC. B3anMopeicTpue
[MHKAa WM aIOMHHHS C pacTBOpaMH KHCJIOT M Imenoyeil. OkpammBaHue TUIaMEHH KaTHOHAMH
IICJIOYHBIX M IIEIOYHO3EMEILHBIX METAIIIIOB.

IIpakTuyeckoe 3ansatue Ne29*: IlosyueHue, coOmpaHue W pacmo3naBanue rasoB. Thb.
Kucaorsl. OcHoBanus.
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Tema 2.9 OcHoBHBIE KJIacChl HCOPraHMYECKHX H OPraHNYECKUX COeMHEeHU I *

29) Bogopoanbie coeqnHeHHs] HeMeTANI0B. OKCHABI U AHTHAPUABI KapOOHOBBIX KHCJOT.
AM@oTepHBIe COeANHEHNS].

ITonyyenne amMmuaka M XJOPOBOJIOPOJIa CHHTE30M M KOCBEHHO. (DU3MYECKHE CBOWCTBA.
OTHoIIEHNE K BOJE: KHUCIOTHO-OCHOBHBIE CBONCTBA.

HeconeoOpasytomune u coneoOpasyioniue OKCHABL. — KHCIOTHBIE OKCHIBI, HMX CBOMCTBA.
OCHOBHBIE OKCHJIBI, WX CBOHCTBA. AMGDOTEPHBIC OKCHIBI, WX CBOWCTBA. 3aBUCHMOCTH CBOMCTB OKCHIIOB
METAJUIOB OT CTEIIEHU OKHUCICHUSA. AHIUAPUJIBI KAPOOHOBBIX KUCJIOT KaK aHAIOTU KUCIOTHBIX OKCHIIOB.

Kucnorsl opranuueckue u HeopraHumueckue. KHCIOTBI B CBET€ TEOPUH 3JICKTPOIMTUYECKON
mucconnanyu.  KHCIOTBI B CBeT€ MPOTONMTHYECKOW Teopuu. Kiaccudukauuss OpraHHYecKUX Hu
HEOpraHU4YecKux KuciaoT. OOlue cBoicTBa KUCIOT: B3aUMOJEHCTBHE OPraHUYECKUX U HEOPraHMUECKUX
KHCJIOT C METaJJIaMH, OCHOBHBIMHU M aM()OTEPHBIMU OKCHUAAMHU M TUIAPOKCUAAMH, COJISIMH, OOpa3oBaHuUE
CIOKHBIX 3¢upoB. OcOOEHHOCTH CBOHCTB KOHIEHTPUPOBAHHOW CEPHON M a30THON KUCIIOT.

OcHoBaHuUsl OpraHuueckue U Heopranudeckue. OCHOBaHUS B CBETE TEOPUU SJIEKTPOIUTHUECKON
muccorpar.  OCHOBaHMS B CBETE NPOTOJIMTHYECKOH Teopmu. Kitaccnpukamus opraHMYeckux u
HEOpPraHWMYeCKHX OCHOBaHMH.  XHWMHUYECKHE CBOWCTBA WIENOYEed M HEPACTBOPHUMBIX OCHOBAHHM.
CpoiicTBa OECKUCIOPOAHBIX OCHOBAaHMN: aMMHaKa U aMUHOB. B3anMmHOe BIUSIHME aTOMOB B MOJIEKYJIE
aHWINHA.

AmQoTepHbIe OpraHHMYECKHEe U HEOPraHUUeCKUe COeOUHEHUS. AMQOTEpHbIE OCHOBAaHHS B CBETE
NPOTOJIMTHYECKOH Teopuu.  AMPOTEPHOCTh OKCHIOB M THAPOKCHIOB TIEPEXOJHBIX METaJlIOB:
B3aUMOJIEHCTBHUE C KUCIOTAMHU U LIEJI0YaMH.

30) Conn. T'eHernuyeckasi CBSI3b MeKAY KJAcCaMM OPraHMYeCKMX W HEOPraHWYeCKHX
coeJHeHHH.

Kiraccudukanus u xummaeckune cBOMCTBa coyieir. OCOOEHHOCTH CBOMCTB COJICH OPTaHMIECKHUX U
HEOPraHU4YEeCKUX KHUCIIOT.

[loHsATHE O TEHETHYECKOW CBSI3M M TEHETHYECKHX pPAJaxX B HEOPraHUYECKOW W OpraHUYecKOu
xuMun. ['eHeTHdeckue psubl MeTama (Ha MpuMepe KajblMs U jKeje3a), HemeTaila (Cepbl M KpeMHHUs),
IIEPEXOIHOrO 3/1eMeHTa (IIMHKa). ['eHeTuueckue psapl U IeHeTU4ecKas CBSA3b B OPraHUYECKOM XUMMH.
ExuncTBO MHpa BewiecTs.

JdemoHcTpanuu

KoiekiuM KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHIOB, JIEMOHCTpAIUs MX CBOMNCTB.
B3aumoieiicTBie KOHIIGHTPUPOBAHHBIX A30THOH WM CEPHON KHCJIOT, a Takke pa30aBIIeHHOW a30THON
KHCIIOTBI ¢ MeAblo. Peakius «cepeOpsHOTO 3epKayiay UIsi MypaBbHHOW KHCJIOTHL. B3amMmomaeicTBue
pacTBOpa THUAPOKCHAA HATPHUS C KHUCIOTHBIMH okcuumamu (okcumom docdopa (V)), amborepHbIMU
ruapokcunaMu (THAPOKCHIOM IWHKA). B3aummojeiicTBue aMMuaka ¢ XJOPOBOAOPOJOM H BOJIOW.
AHaNoOruyHO IS METHJIAMHUHA. B3aumopeiicTBue aMHHOKUCIOT C KHCIOTaMH U IIEIOYaMH.
OcymiecTBIICHHAE TTEPEX00B:

Ca — Ca0O — Ca;3(P0O,), — Ca(OH),

P—>P205—>H3PO4

Cu — CuO — CuSO4 — Cu(OH), — CuO — Cu

C2H5OH — C2H4 — C2H4BI'2

JlaGopaTopHbIe ONBITHI

CBolicTBa COISHOM, cepHOU (pa30aBIICHHON) W YKCYCHOM KHCIIOT. B3anMoeicTBie THapOKCHIa
HaTpus ¢ consmu (cynbdarom memu (II) m xmopumom ammoHus). PasznoxeHuwe THUIAPOKCUAA MEIU.
[Tonmydenue u amdoTepHBIC CBOWCTBA TUAPOKCUAA ATIOMUHUA. Y CTpPaHEHUE BPEMEHHOW U MOCTOSHHOU
JKECTKOCTH.

IIpakTHyeckoe 3ansitme Ne30*: ITosrydenme m cBoiicTBa yriekuciaoro rasa. Ilosydenme
JKeCTKOM BOJbI U U3yUYeHHe ee CBOICTB.

IpakTuyeckoe 3anaTHe Ne31*: IlosydeHHe XJIOPOBOIOPOAA U COJSAHON KHCIOTHI, HX
cBoiicTBa. [losyyeHne aMmmMmuaka, ero CBOMCTBa.

Tema 2.10 Xumus 3;1eMeHTOB. XUMUSI B )KU3HHU 001IECTBA

31) s-DaemenTnl. Bogopoa. diementsl IA-rpynnel. diaeMeHThI IIA-rpynmnsl.

JIBolicTBEHHOE MOJIOKEHUE BOAOPO/a B Mepruoaudeckoil cucreme. M3otomnsl Bogopona. Tsokenast
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Boja. OKHCIUTENbHBIE U BOCCTAHOBUTENBHBIE CBOICTBAa BOJOPOJA, €ro MOJy4YeHHE W MPHUMEHEHHE.
Ponws Bomopoma B KWBOW W HEXXHBOW mpuponme. Boma. Poib BOABI Kak cpemooOpasyromero BeIecTBa
KJIETKH. DKOJOTHUYECKUE ACTIEKTHI BOJOMOJIb30BAHUS.

[lenounsle MeTayubl. OOIIast XapaKTEPUCTUKA MISIIOUYHBIX METAIZIOB HA OCHOBAHUH TIOJIOKCHUS
B Ilepuoamueckoir cucreme snemeHtoB J[. M. MenneneeBa u crtpoeHusi aroMoB. Ilomydenue,
(hr3uuecKkne W XMMHYECKHE CBOMCTBA MIENOYHBIX METa/IOB. KaTHOHBI MIEOYHBIX METAIOB Kak
BaKHEHIIass XUMHUIeckas opMa MX CYIMIECTBOBAHHUS, DETYJISATHBHAS POJIb KATUOHOB Kalus M HATPUS B
JKUBOM KkiteTke. [IpuponHbie coequHeHNsI HAaTPUA U KIS, WX 3HA4YEHUE.

OO0mast XxapakTeprUCTHKA MIETIOYHO3EMETbHBIX METAJUIOB M MarHusi Ha OCHOBAHHU IOJIOKEHUS B
Ilepuonunueckoit cucreme snementoB JI. WM. MenneneeBa u ctpoeHus atomoB. Kanbuwmii, ero
nosydyeHue, (pu3nueckue u XUMUYECKUE CBOMCTBA. BakHelne coennHEHUs KalbIUs, WX 3HAUYCHUC U
npumeHeHue. Kampnwmii B mpupose, ero Onoiormaeckasi poiib.

32) p-diieMeHTBI. ATIOMUHUH. Yriaepoa u kpeMHui. ['anorensl. XanabKoreHsl. JaeMeHThI
VA-rpynnsl. DieMmenTsl IVA-rpynnbl. d-JJieMeHTBI.

XapakTepucTHKa aJlOMUHHSA Ha OCHOBAHMM TOJIOKEHUs B [leprnoanueckoil cuctemMe 3J€MEHTOB
J. WU. MengeneeBa u crpoeHus atoma. [lodydenue, ¢usnueckre U XUMHYECKHE CBOMCTBA AIIOMUHHUAL.
Baxueiiie coelMHEHUs alFOMUHKS, MX CBOMCTBA, 3HAY€HHE U TpuMeHeHue. [IpupojiHbie coequHEHUst
ATFOMUHUSL.

OOmas xapakTepuCTUKa Ha OCHOBaHWUM HX moyiokeHuss B [lepuommueckoit cucreme 1. U.
MenneneeBa u ctpoeHusi aroma. [IpocThle BemiecTBa, 0Opa3oBaHHBIC 3TUMH dneMeHTaMH. OKCHIABI U
TUAPOKCHIIBI yTiIepoaa M KpeMHUA. BakHeWmmre conmm yroidsHON W KpeMHHEBOW KUCIOT. CHIMKaTHAs
MPOMBIIICHHOCTb.

OO0mas XxapakTepUCTHKA TaJIOTCHOB HA OCHOBaHWM WX TOJIOKeHUS B [lepmoamueckoil cucteme
anemenToB JI. WM. MenaeneeBa u CTpoeHUsS] aTOMOB. ['aloreHbl — MPOCThIE BEIIECTBA: CTPOCHHE
MOJIEKYJI, XUMHYECKHE CBOICTBA, IONy4YeHHE U MPUMEHeHne. BaxxHeiIne coeMHEeHNs TaIOTeHOB, WX
CBOMCTBa, 3HAYCHHUE U MpUMEHEHue. [anoreHsl B npupozae. buonornyeckas poib rajJoreHoB.

OO0mas xapakTepuCcTHKa XalbKOTEHOB HAa OCHOBAaHUM UX mojoxerHus B [lepuoauueckoit cucreme
aneMmenToB JI. M. MenjeneeBa u CTpOEHUS aTOMOB. XaJIbKOT€HbI — MPOCTHIE BEIIECTBA. AJLIOTPOMHUSL.
CtpoeHue MOJIEKYJT aJUTIOTPOITHBIX MOIU(pUKAIUA U UX cBoicTBa. [loiryueHue u mpuMEHEHHE KUCIopoia
U cepbl. XaJIBKOTCHEI B PUPOJIC, HX OMOIIOTHYECKas POIb.

OOmiasi xXapakTepUCTHKa OJJIEMEHTOB JTOH TpyNIbl HAa OCHOBAaHWHM MX TIOJOXEHHS B
Ilepnonmueckoii cucreme anmementoB JI. M. MennaeneeBa u ctpoeHuss aToMOB. CTpPOCHHE MOJICKYJIBI
a30Ta ¥ aJUIOTPOIHBIX MoauduKaiuii pochopa, X QuMUecKHe U XUMHUECKUE CBOWMCTBAa. BonopoHbie
coeqMHEHMsI 3NeMeHTOB VA-rpymmel.  OkcuIbsl a3oTa u Qocdopa, COOTBETCTBYIOUINE MM KHCIOTHI.
Comu stux kucior. CBOHCTBa KHUCIOPOAHBIX COCIMHEHHH a30Ta M (ochopa, HUX 3HAYCHHUE U
npumenenue. A3oT u ¢pochop B mpupoae, ux OHOIOTHYecKas poib.

OOmass XapakTepUCTHKAa DJJIEMEHTOB JTOH TpyNIbl HAa OCHOBAaHMM WX TIOJOXKCHHS B
Ilepuonuueckoit cucreme snementoB [[. WM. MeHneneeBa U CTpOEHUS aTOMOB. YTJIEpOJ MU €ro
ammorpornust. CBOMCTBA aJUIOTPOIHBIX MOIUGBUKAIUHN yriieposia, WX 3HaYeHHE U MpuMeHeHue. OKCHIBI
U TUAPOKCHUIBI YTIACPOJA U KPEMHUS, UX XUMHUUYECKHe cBoicTBa. COJM YroJbHON U KPEMHHUEBBIX KUCIIOT,
WX 3HaUeHue U npuMeHeHue. [Ipupomoodpasyromas poib yriepoaa Ajs KUBOW U KPEMHUS ISl He)KUBON
TIPUPOJIBI.

Oco6ennoctu crpoenus aroMoB d-anementoB (IB-VIIIB-rpynmn). Meab, IUHK, XpoMm, KeJe3o,
MapraHel] Kak IMpOCThIE BeIlecTBa, WX (U3NYECKHEe M XWMHUYECKHe CBoiicTBa. HaxoxmeHme >THX
METaJIJIOB B IPUPOZE, WX MONydeHue u 3HaueHue. CoequHeHHs d-3JIEMEHTOB C Pa3IMYHBIMHU CTETICHIMHA
OoKucaeHusl. XapakTep OKCHIIOB U THJIPOKCUAOB 3TUX JIEMEHTOB B 3aBUCUMOCTHU OT CTEIIEHU OKUCIICHUS
MeTasa.

JdemMoHcTpanun

Kommeknyum mpocThIX BemecTB, 00pa30BaHHBIX 3JIEMEHTAMH Pa3JIMYHBIX JICKTPOHHBIX CEMEHCTB.
Komnexnun MuHEpasoB u TOPHBIX mopoi. [lomydeHne amaoTpOIHBIX MOAU(UKAINNA KHUCIOPOaa, CEPHI,
(dhochopa. XuMUUECKHE CBOMCTBA BOJOPOa, KUCIOPOaa, cepsl, (hocdopa, rajloreHoB, yriiepoa.

Okcunbl cepbl, a30Ta, YIIIEpoaa, JKejie3a, Mapraniia, MeJId ¢ Pa3IUuYHbIMU CTCIICHAMU OKHUCIICHUS,
WX CBOMCTBA. [ MIAPOKCUABI CEPBI, XpOMa, MapraHia, xeue3a, MeJu, allOMUHUS U IIUHKA, UX MOJIyYeHHUE U
XUMHYCCKHE CBOMCTBA.
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JlaGopaTopHbIe ONBITHI
N3ydenune cBONCTB MPOCTHIX BEIIECTB U COEAUHEHUN S-371€eMEHTOB. M3yueHue CBONCTB MPOCTHIX
BEIICCTB U COCJMHECHUN P-3JIEMEHTOB. M3yueHue CBOHCTB MPOCTHIX BEIIECTB U COSAMHECHUHN d-3JIEMEHTOB.

33) Xumusi ¥ MPOU3BOACTBO. XMMHS B CeJIbCKOM X03sliicTBe.

XvuMu4eckasi TPOMBIIIIEHHOCTh ¥ XUMHUYeckne TexHomornd.  CheIppe Ui XUMHYECKOH
MPOMBIIIICHHOCTH. Boja B XUMHUECKOU MPOMBIIIICHHOCTA. DHEPrus I XUMUYECKOTO MMPOU3BOICTBA.
HayuHble MpUHIMITEI XHMHUYECKOTO MPOM3BOJCTBA. 3allliTa OKPYKAIOMIEH Cpeapl W OXpaHa Tpyda Mpu
XUMHYECKOM Mpou3BoicTBe. OCHOBHBIE CTAANH XMMHYECKOTO MPOon3BoAcTBa. CpaBHEHHE IPOM3BOICTBA
aMMHaKa U METaHoJa.

Xumuzauus CelbCKOTO XO3sIiCTBA U ee HampaBieHus. PacTeHus W 1ModBa, TOYBCHHBIM
TIOTJIOMIAOIIUA KOMIUIEKC.  YJIOOpeHHs W HX KiIacCUPHUKAIUsA. XHUMHUYECKHE CPEJICTBA 3alllUThI
pactenmii. OTpHIaTenbHBIC TOCICICTBUS MPUMEHEHUS NMECTHIUIAOB M Oopb0a ¢ HUMH. XUMH3AIHA
JKUBOTHOBO/ICTBA.

34) XuMus v noBceAHEBHAA JKM3Hb YeJI0BeKa.

XuMESI ¥ DKOJIOTHS. XUMHUYECKOE 3arpsA3HEHHE OKpysKaromiei cpenbl. Oxpana rugapochepsl oT
XUMHUYECKOTO 3arps3HeHus. (OXxpaHa MOYBBI OT XMMHUYECKOro 3arpsisHeHms. OxpaHa atMoc(epbl OT
XUMHYECKOT0 3arps3HeHnd. Oxpana ¢uiopsl 1 (hayHBl OT XHMUYECKOTO 3arpsi3HeHus. buorexHomorus u
TeHHAsI HHKESHEPHSI.

HomamHsas anreka. Moromue W umcTsmue cpeactBa.  CpencrtBa OOpbOBl ¢ OBITOBBIMHU
HaceKoMbIMU. CpeAcTBa JIMYHOM TUTHEHBI M KOCMETHKUA. XHUMHS U numa. MapKUpOBKH YHAaKOBOK
MUIIEBBIX U TUTHEHWYECKUX MPOIYKTOB M YMEHHE WX YUTAThb. ODKOJOTHS JKUJIUIIA. XUMUS U TeHETHKa
YyeJIoBeKa.

JleMoHCTpaun

Mopenu TpOU3BOJICTBA CEPHOM KHUCIOTHI M aMMHaka. Komeknus yaoOpeHHW W MeCTHIIAIOB.
OO6pa3siiel cpeACTB OBITOBOM XMMHUH U JIEKAPCTBEHHBIX MPEMIapaToB.

IIpakTHyeckoe 3ansiTe Ne32*: Pemienne 3kcnnepuMeHTAIBHBIX 3a/1a4 110 XUMHUM 3JIEMEHTOB

[Tonydyenue ruApOKCUIOB ATIOMUHHUS M LMHKA; HCCIeAOBaHHE UX CBOWCTB. [lomydyenue u
UCCIIeIOBAaHNE CBOMCTB OKCHJIOB CepEI, yriepoaa, hochopa. O3HakoMiIeHUE ¢ KOJJIeKIHeil y1o0peHuii
U necTunua0B. O3HaKOMIIEHHE ¢ 00pa3laMy CpeICTB OBITOBOI XMMUU M JIGKAPCTBEHHBIX MPEMapaToB.
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KoncyabTauuu
1o o01eo0pa3oBaTeLHOMH YueOHOH TucHUIInHe «XUMHUs», 300 yacoB

Ne HaunMeHoBaHMe TeMbI KoJ1-Bo
3aHATHSA 4acoB
1. UII Nel: OnpenencHrie TeMbl, pa3paboTKa COMEpKaHUSL 2
2. HWII Ne2: Beibop muTepaTypHbIX HCTOYHUKOB 2
3. UIT Ne3: COop TeOpeTHIecKOT0 MaTepuaia 2
4. HII Ne4: Odopmiienne BBeaeHUS, 1 TIaBBI 2
5. UIT Ne5: CO0p mpakTU4eCKoro Marepuaa 2
6. HII Ne6: Odopmitenue 2 1iaBbl 2
7. UIT Ne7: Odopmienune rpadpuueckoro Mareprania 2
8. HIINe8: OdhopmiieHre TEKCTOBOM YacTH MTPOEKTA 2
9. UII Ne9: BeimonHnenue npukiagHol yacTu 2
10. Opranuueckasi XUMHsI 2
11. NIT Ne10: 3amura 2
12. [IpenenbHbIE yIIIEBOIOPOIBI 2
13. HenpenensHble yriieBonopoas! 2
14. Crpoenue aroma 2
15. THunel XUMUYECKUX peaKITuil 2
16. OCHOBHBIE KJIACCHI HEOPTAHUYCCKUX U OPTaHUIECCKUX COCTUHECHUN 2

BueaynuTopHas camocTosiTesIbHasi padoTa.

1 buotexuonorus u renHas umxeHepus — Texnonorun XXI Beka.

2 HanoTexHOJIOTHAKaKITPHOPUTETHOSHATIPABIIEHUEPA3BUTUTHAYKUNTIPON3BOICTBA B
Poccuiickoii @enepannn.

3 CoBpeMeHHbIE METO/TbI 00€33apaKUBAHUSI BOIBI.

4 AJUTOTpOITHST METAIIIIOB.

5 Kuznup n nestenpHocTh J.M.Menneneena.

6 «[lepronnueckomy 3aKoHy OyayIIee HE TPO3UT Pa3pyLICHUEM. . .»

7 Cunres 114-ro anemenTa — TpuyM(@ POCCUHCKUX (HU3MKOB-SACPIIMKOB.

8 M3oTonsl Bopopoaa.

9 Hcnonb30BaHue paJiIMOaKTUBHBIX H30TOMOB B TEXHUYECKUX IIEIISX.

10 PeHTreHOBCKOE M3ITyUEHUE U €r0 UCIIOIB30BaHNE B TEXHUKE W METUIIHHE.

11 Tlnazma — yeTBEpTOE COCTOSIHUE BEIIECTBA.

12 AmMop(dHBIC BEIIECTBA B IPUPOJIC, TEXHHUKE, OBITY.

13 OxpaHa OKpyXaromiel cpeipl OT XHUMHUYECKOro 3arpsisHeHus. KomaudecTBeHHbIE
XapaKTEPUCTUKH 3aTrPSA3HEHUS OKPYIKAIOIIEH Cpeibl.

14 IIpumeneHne TBepAOTO U Tazo00pa3Horo okcuaa yraepona(lVv).

15 3amuTa 030HOBOTO 3KpaHa OT XUMUYECKOTO 3arpsi3HCHUSI.

16 I'pyOomucniepcHbie  cuctembl, WX  Kilaccuukamus W UCIHOJIb30BAaHHE B
pohecCHOHATBHON 1eATEIFHOCTH.

17 Kocmernueckue renu.

18 [IpumeHeHue cycnieH3ul 1 AMYIbCUI B CTPOUTEIILCTRE.

19 MuHepaisl ¥ TOPHBIC TTOPOIBI KaK OCHOBA JINTOCHEPHI.

20 PacTtBOpbI BOKpyT Hac. TUIbl pacTBOPOB.

21 Bona kak peareHT u cpea st XHMUYECKOTO MpoIiecca.

22 Kusub n nesrensHocTh C.Appenunyca.

23 BxamoreuecTBeHHBIXydE€HBIXBPa3BUTHETEOPHUUAIIEKTPOITUTHIECKOUMCCOITUAIIHN.

24 YcTpaHeHHue KECTKOCTH BOJIbI HA TIPOMBIIIICHHBIX MTPEIITPUITUSX.

25 CepHas KUCIIOTa — «XJI€0 XUMUYECKOU TTPOMBIIILICHHOCTHY.

26 Hcnonb30Banne MUHEPATBFHBIX KUCIOT HA TMPEANPHUATHIX PA3TUIHOTO TPOQIIIS.

27 OKCHJIBI ¥ COJTH KaK CTPOUTENIbHBIC MATSPUAITHI.
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28 Hcropus rurmca.

29 TToBapeHHas coJIb KaK XUMHUYECKOE ChIPhE.

30 MHoronvkuii kKapOOHAT KaJIbIUS: B IPUPOJIC, B IPOMBIIIUICHHOCTH, B OBITY.

31 Peakiuu ropeHus Ha POU3BOJICTBE U B OBITY.

32 BuptyanbHoe MoienupoBaHie XUMUYECKHUX MPOIIECCOB.

33 DIIEKTPOJIH3 PaCTBOPOB DJIECKTPOIUTOB.

34 DIIEKTPOIN3 PACILIIABOB IJIEKTPOJIUTOB.

35 IIpakTueckoe mNpuUMEHEHHE DIEKTPONn3a: papUHUPOBAHHWE, TalbBAHOIIACTHKA,
rajabBaHOCTETHUS.

36 Hcropus nonyueHus: U IpOU3BOJICTBA ATIOMUHUS.

37 DIEKTPONUTUYECKOE TOTYYCHHE U paUHUPOBAHUE MEIH.

38 Kuznup n nesrenpHOCTh 1. J[9BH.

39 Ponp MeTannoB B HUCTOPUM 4YENOBEUCCKOM IMBMWIM3ALUU. VICTOpUS OTEYeCTBEHHOMU
yepHoi MeTautyprui. COBpeMEHHOE METAJLTypru4ecKoe MPOU3BOACTBO.

40 Hcropust oTedecTBEHHOM LIBETHOM MeTayutypruu. Ponb MeTamioB M CIJIaBOB B HAay4HO-
TEXHUYECKOM IPOTpecce.

41 Koppo3ust MeTamioB u criocoOb! 3alUThl OT KOPPO3UH.

42 HuepTHBIC WK 6J1aTOPOTHEIE Ta3HI.

43 Poxxparoniue coau — rajioreHsl.

44 Hcropus mBeaCcKOM CINYKH.

45 Hcropust BOBHUKHOBEHUS U Pa3BUTHUS OPraHUYECKOMXUMHUH.

46 Kuzsb u nesrensHocts A.M. Bytnepoga.

47 Buranusm u ero xpax.

48 Ponp oTeuecTBEHHBIX YUEHBIX B CTAHOBJICHUU U PAa3BUTUU MHUPOBOM OPraHUYECKOU
XUMUU.

49 CoBpeMeHHbIE MTPENICTABICHUS O TEOPHH XUMHYECKOTO CTPOSHUSI.

50 DKOJIOTMUECKHUE ACTIEKTHI UCIIOJIB30BAHUS YIJIEBOIOPOAHOTO CHIPbSI.

51 DKOHOMUYECKHE aCMEKThl MEXKIYHAPOJHOIO COTPYIHUYECTBA II0 HCIOJIb30BAHUIO

YTIIEBOIOPOTHOTO CHIPBSI.

52 UcTopust OTKpbITHS U pa3padOTKH ra30BbIX U HEPTSIHBIX MECTOPOXKICHUH B Poccuiickoii
depnepanuu.

53 XuMusl yIiIeBOIOPOJHOIO ChIpbs U MOsi Oynyiiast mpodeccust.

54 YrineBo10po/IHOE TOTUIMBO, €r0 BUJIbl U HAa3HAYEHUE.

55 CuHTeTHYeCKHE KayqdyKH: UCTOPHUS, MHOTOOOpa3He U MepCIeKTHBEI.

56 Pe3nHoTexHMYECKOE IPOU3BOACTBO U €r0 POJIb B HAYUYHO-TEXHUUIECKOM IIporpecce.

57 CBapouHO€e IPOU3BOJCTBO U POJIb XUMHH YIJIEBOJIOPOAOB B HEM.

58 Hedtp © ee TpaHCHOPTHPOBKA KaK OCHOBA B3aMMOBBITOJHOIO MEKAYHAPOJHOTO
COTPY/JHUYECTBA.
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2. TEMATHYECKOE IINIAHUPOBAHUE

Bup yuebnoii paboTh

O0BeM yacoB

MakcumainbHast yueOHast Harpyska (BCEro)

170

B TOM 4HcJie B HOpMe MPAKTUIECKOU MOATOTOBKU 70
OO6s3arenpHas ayTUTOpHAs yueOHast Harpy3ka (BCero) 134
B TOM YHCIIE!

JIEKITUH 70

MIPAKTUICCKUE 3aHATHS 64
CamocrosTenbHas pabota o0ydaronierocs (BCero) -
Koncynpraruu 30
[TpomexxyTounas arrectauusi B popme: auddepeHInpoBaHHbII 3a4eT
[IpomeskyTouHas aTrecTaris B hopMe: IK3aMeHa | 6
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2.1 TemaTuvecknii miad no pucuuminae OY .15 Xumus

Ne Tembl HaumeHoBanue pa3jaesioB U TeM KoauyecTBO 4acoB ayIMTOPHOI padoThI
Makec. yueo. Camocr. Beero B T.4. B
HATpy3Ka padora (bopme Tparu.
eTya-Ta cTynenta npaKTHye TeopeTuu. (ceMmuHapc
(uac) (uac) CKOH o0y4eHue KHe)
MO/ATOTOB 3aHATHSA
KH

Brenenue 1 - 1 - 1 -
Paszgen 1. Opranmyeckast XuMus 61 - 61 36 31 30
1.1 [IpenMer oOpraHM4eckod XUMHH. Teopuss crpoeHuit 9 - 9 2 7 2

OpPraHUYEeCKUX COETUHEHMUI.
1.2 [IpenenbHbIE YTIEBOTOPOIBI 4 - 4 2 2 2
1.3 OTUIIEHOBBIE U IUEHOBBIE YTTIEBOIOPOIbI 4 - 4 2 2 2
14 ALICTUIICHOBBIE YTIIEBOJOPOIBI. 4 - 4 2 2 2
1.5 Apomartudeckue yriaeBoaoponsl. IIpupogHble MCTOYHHKH 4 - 4 2 2 2

YTIIEBOJIOPOIOB
1.6 ['mapokcHIbHBIE COCTMHEHIS 4 - 4 2 2 2
1.7 AJbpaeruanl 1 KETOHBI 4 - 4 2 2 2
1.8 KapOoHOBBIE KHCTIOTHI ¥ UX IPOU3BOHBIC 8 - 8 4 4 4
1.9 VYriaeBomsl 4 - 4 4 2 2
1.10 AMUHBI, aAMHHOKHCJIOTEI, OeKu. A3oTcoaepxariue 8 - 8 8 4 4

reTepOLUKINYECcKHe coequHeHNs. HyKIIenHOBBIE KUCIIOTHI
1.11 Bronornueckn akTHBHBIE COSTMHEHUS 8 - 8 8 2 6
JunddepenunpoBaHublii 3auet 2 - 2 - 2 -
KoHncyabTanun (IpoeKTHPOBaHUE) 18 - - - - -
Pasznen 2. O0uias u HeopraHuveckasi XuMusl 70 - 70 34 36 34
2.1 XumMus — Hayka o BemecTBax. CTpoeHue aroma 6 - 6 4 2 4
2.2 Ilepuognueckuii  3akoH u  llepumonmueckass  cucrtema 6 - 6 4 2 4

xumuueckux sneMmeHtoB JI. M. MeHueneeBa U cTpoeHue

aToMa
2.3 CtpoeHue BelecTBa 6 - 6 2 4 2
2.4 [Tonumeps!. JlucniepcHble CHCTEMBI 6 - 6 4 2 4
2.5 XHAMHYCCKHE PEaKITHH 8 - 8 4 4 4
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2.6 PactBopsI 8 8 4 4 4

2.7 OKHCIIUTETFHO-BOCCTAHOBUTEIIHHBIC peaKIIvm. 6 6 4 2 4
DNIEKTPOXUMHYECKUE MPOIIECCHI.

2.8 Knaccudukarnus semects. [IpocTsie BemecTna. 6 6 2 4 2

2.9 OCHOBHBIE KJIaCChl HEOPTaHWYECKMX U  OPraHUYECKHUX 8 8 4 4 4
COEAVHEHU.

2.10 XUMHUS 27IEMEHTOB. XUMHS B )KU3HHU 00IIECTBA. 10 10 2 8 2

KoncynpTanuu (IpoeKTUpOBaHUe) 2 - - - -

KoncyabTanumn (3K3aMeH) 10 - - - -

IK3aMeH 6 - - - -

| Beero 170 134 64 70 64
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2.2 XapaKTepuCcTHKA OCHOBHBIX BUJI0B Y4eOHOI qesTeJJbHOCTH CTYAeHTOB

Conep:xanue XapaKTepuCTHKA OCHOBHBIX BUJOB JeATEIbHOCTH CTYICHTOB

o0y4eHust (Ha ypoBHe Y4eOHBIX JeHCTBHI)

Baxneitmne YMeHue gaBaTh ONpeNEeHNE U ONEPUPOBATh CAEAYIOIIMMHA XUMUYECKUMH TOHATHSIMMU:
XUMUYECKUe BEIIECTBO, XUMHMYECKMH OJJIEMEHT, aTOM, MOJIEKYJla, OTHOCHUTEJIbHBIE AaTOMHAas MU
MOHSATHSA MOJIEKYJIApHasT ~ MacChl, HWOH, QIJIOTPONHUSA, M30TONBI, XUMHYECKas  CBA3b,

3JIEKTPOOTPHUIATEILHOCT, BAJICHTHOCTh, CTETIEHb OKHUCIIEHUS, MOJIb, MOJIIpHAs Macca,
MOJISIDHBIE ~ 00BEM  Ta3000pa3HBIX  BEMIECTB, BEIIECTBA  MOJIEKYJIAPHOIO |
HEMOJIEKYIIIPHOTO  CTPOGHHS,  pPacTBOPBI,  DJIEKTPOJIUT H  HEIJIEKTPOIUT,
3JICKTPOJIUTUYECKAsT JUCCOLMALNS, OKUCIUTENIb M BOCCTAHOBUTENb, OKHUCICHUE U
BOCCTAaHOBJIEHHE, TETIOBOH AP (PEKT peaKiuu, CKOPOCTh XUMHUIECKON pPeaKIny, KaTalns,
XUMHYECKOE paBHOBECHE. YIIEPOMHBIA CKeleT, (PYHKIHOHAJIbHAS Tpymma, U30Mepus,

TOMOJIOTHA
OCHOBHEIC (DOpMYJ'II/II)OBaHI/Ie 3aKOHOB COXPAHCHHUSA MACChl BCHICCTB MW TIOCTOAHCTBA COCTaBa
3aKOHbI XUMHH BCIICCTB.

YcTaHOBKa NPUYMHHO-CIEICTBEHHONW CBS3M MEXAY COJEpXKAaHHEM OSTHX 3aKOHOB H
HAITMCaHUEM XUMUYECKUX (OPMYJT ¥ YpaBHECHUM.

VYcTaHOBKa BOJIIOLIMOHHON CYIIIHOCTH MEHICICEBCKOM U COBPEMEHHON (OPMYIHMPOBOK
nepuoauyeckoro 3akona J[. . Menneneena.

OO0bscHeHne (HU3NIECKOTO CMBICTIA CUMBOJIMKH TEPUOTUICCKON TaOIUIBI XUMHICCKUX
3JIEMEHTOB

. . MenneneeBa (HOMEpPOB dJIEMEHTa, TIEPUOAA, TPYIIILI) M YCTAHOBKA NMPUIMHHO-
CIEJICTBEHHOW CBSI3U MEXKAY CTPOCHHEM aToMa M 3aKOHOMEPHOCTSIMU HU3MEHEHHUSA
CBOMCTB 2JIEMEHTOB U 00Pa30BaHHBIX MU BEIIECTB B MIEPHOAAX U FPYIIIaX.
XapakTepucTHKa JJIEMEHTOB MaJlbIX W OOJBIIMX TEPUONOB MO HX IIOJIOKEHHIO B
Tlepuonuueckoii cucreme J1. 1. Menaeneera

OcCHOBHBIE VYcraHoBKa 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX BEIIECTB OT CTPOEHHUS aTOMOB
TEOPUH XUMUU 00pa3ymInuX HX XUMUYECKUX 3JICMCHTOB.
XapakTepucTuKa Ba)XXHEUIIUX THUIIOB XWMHUYECKUX CBSI3€M MU OTHOCUTEIBHOCTH STOMH
TUIIOJIOTHH.

OOBsSICHEHHWE 3aBHCHMOCTH CBOHCTB BEIIECTB OT UX COCTaBa U CTPOCHHS
KPUCTAUTMYECKUX PEIETOK.

DopMyJIUpPOBKAa OCHOBHBIX TOJIOKEHUM TEOPHUM DJIEKTPOJUTHUECKON JUCCOIUALUM U
XapaKTEPUCTHKA B CBETE ATOW TCOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COCIMHECHUH.

DopMyTHPOBKAa OCHOBHBIX IOJIOKEHUH TEOPUH XHMHUYECKOTO CTPOEHHUS OPTaHMYECKUX
COCIMHCHUM W XapaKTEepUCTHKA B CBETE ATOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
OpPTraHUYECKUX COCAUHEHUIN

Conepxanne XapaKkTepruCTHKa OCHOBHBIX BHJIOB JICATEIBHOCTH CTYJICHTOB

00yIeHIS (Ha ypoBHE YUCOHBIX ICHCTBHIA)

Baxneiimme XapakTepuCTHKa COCTaBa, CTPOCHHS, CBOUCTB, MOTYYCHUS U MPUMEHCHUS Ba)KHEHIIINX
BEIIIeCTBA u | metayuioB (IA u II A rpynm, amoMuHMS, JKejle3a, a B €CTECTBEHHOHAYYHOM MPoduiIe 1
MaTepHuabl HEKOTOPHIX (d-27IEMEHTOR) U UX COCTUHEHUH.

XapaKTepruCTHKa COCTaBa, CTPOCHHUs, CBOWCTB, MONyYCHNUS U MPUMEHEHUS BaKHEHIINX
HemeraioB (VIIIA, VIIA, VIA rpynm, atakxke a3ora u ¢ocdopa, yriaepoaa 1 KpeMHUS,
BOJIOPOJIa) ¥ X COCTMHCHIIM.

XapaKkTepruCTHKa COCTaBa, CTPOCHHMs, CBOWCTB, MOMyYCHNUS W MPUMEHEHHUS BaKHEHIINX
KJIACCOB YTJICBOJOPOAOB (aJKaHOB, IUKIJIOAJIKAHOB, aJIKEHOB. aJIKHHOB, apEHOB) M HX
HanboJee 3HaYNMBIX B HAPOJHOXO3AMCTBEHHOM IUTaHe MPEACTaBUTENEH.

AHanornuyHas XapakTepUCTHKAa Ba)XHEWIIUX MPEACTABUTENIENM JpYyrux KJIaccoB
OpPraHUYECKUX COCAMHEHWH: METaHONla M STaHoJ]a, CJOXHBIX 3(QHUPOB, KUPOB, MBLI,
anpaeruaoB (hopManbIeruI0B W aleTalbIeryaa), KeTOHOB (aleToHa), KapOOHOBBIX
KHCIOT (YKCYCHOM KHCJIOTBI, IJIsl €CTECTBEHHO-HAYyYHOTO MTPOGMIS TpeICTaBUTEICH
JPYTUX KJIACCOB KHCJOT), MOHOCAaxapuaoB (TJIIOKO3bI), OUCAXapHIOB (caxaposbl),
nojucaxapuaoB (KpaxMaja M IeJUIIOJI03bl), aHWJIMHA, aMHUHOKHCIOT, OEJKOB,




HNCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH, Kay4yKOB, INIaCTMACC

XuMudeckuit Hcnonk3oBanue B yueOHOM U IPOPECCHOHAIBHOM IESTEIFHOCTH XUMUISCKUX TEPMUHOB
SI3BIK Y CUMBOJIHKH.
CHUMBOJINKA HazBanue n3ydeHHBIX BEIIECTB 10 TPUBHAILHON WM MEXKIYHAPOHON HOMEHKIIATYpE U
OTpa)KeHHE COCTaBa 3TUX COSAMHEHHM C MOMOIIBI0 XUMHYECKHX (PopMyII.
OTpakeHne XHMHUYECKUX TIPOIIECCOB C MOMOIIBIO YPaBHEHHH XUMHUECKUX PEaKIii
Xumudeckne OOBsCHEHHE CYNIHOCTH XUMHYECKHX TmporeccoB. Kiaccuukamuss XUMHYECKUX
peakuu peaknuii 1Mo pa3iuYHBIM MPU3HAKAM: YUCIY W COCTaBY MPOIYKTOB M PEarcHTOB,
TeioBOoMy J(¢eKTy, HampaBlIeHHUIO, (a3e, HATMYMIO KaTalln3aTropa, HW3MCHEHUIO
CTETIeHEeH OKHUCIICHUS 3JIEMEHTOB, 00Pa3yIONINX BENIeCTRA.
YcTaHOBKa TPU3HAKOB OOINEr0 W PAa3IMYHOTO B  THUIOJOTHH  peaknuil s
HEOPraHUYECKOW U OPraHUIeCKOH XUMUHU.
Krnaccugukanusi BemiecTB W MPOILECCOB CTOYKU 3PEHUS OKUCICHHS-BOCCTAHOBIICHHUS.
CocraBiieHue ypaBHEHUH peakiuii ¢ MOMOIIBI0 METO/Ia MJIEKTPOHHOro OallaHca.
OOBsicHEeHNE 3aBUCHMOCTH CKOPOCTH XUMHYECKOH PEaKMH U MOJIOKEHNUS XUMUYECKOTO
PaBHOBECHSI OT Pa3INYHBIX (PAKTOPOB
XUMIYeCKUH BeInonHEeHE XUMHYECKOTO JKCIIEPUMEHTa B IIOJHOM COOTBETCTBHH C IPaBHIIAMHU
AKCTIEPUMECHT 0e30MacHOCTH.
Habmionenue, ¢pukcanus 1 onucanue pe3yabTaToB MPOBEIECHHOTO SKCIIEPUMEHTA
Xumugeckast [IpoBeneHNEe CaMOCTOSATEIILHOTO MOUCKA XUMUYECKONW WH(POPMAIUH C UCIIOIb30BaHUEM
nHpOpMAITUS Pa3INYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX M3JIAHHMH, KOMITBIOTEPHBIX 0a3 JIaHHBIX,
pecypcos UnTepHeTa).
Conepxanue XapakTepuCTHKa OCHOBHBIX BUJIOB JIATSILHOCTH CTYACHTOB
00y4YeHHS (Ha ypoBHE YUCOHBIX JICHCTBHIA)
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3 YYEBHO-METOJUYECKOE n MATEPHUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITIPOI'PAMMbI YYEBHOU JTUCHUIIJIMHBI

OcBoeHre mporpaMmbl y4yeOHOW AMCUUIUIMHBI «XHMUs» TOpeanonaraetT Hammaue B AHIIOO
«Kybanckuit UI10», peanu3yromieil o0pa3oBaTeIbHYIO MPOTPaMMy CpPETHETO 00Iero oopa3oBaHHs B
npenenax ocBoeHus [IIICC3 CIIO Ha 6aze ocHOBHOTO 00mIIero oOpa3oBaHWs, KaOWHETAa XHMHH C
naboparopueil u 1ab0paHTCKOH KOMHATOM, B KOTOPOM MMEETCS BO3MOXKHOCTb 00ECTIEYHTh CBOOOIHBIN
noctyn B UHTepHET BO BpeMsl y4eOHOT0 3aHATHUS U B IIEPHO BHEYIEOHON AEATEIHHOCTH 00YJatOIINXCS.

[Tomemienne kabWHETa JODKHO YAOBIETBOPATH TpeOoBaHMAM CaHUTAPHO-IMHIEMHUOIOTHIECKAX
npaBun 1 HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ObITb OCHAaLIEHO THUIOBBIM O00OPYJIOBaHHEM,
YKa3aHHBIM B HACTOSIIMX TPeOOBaHHMAX, B TOM YHCIIE CHEHUAIN3UPOBAHHOW y4yeOHOW MmeOenbio u
CpelncTBaMH OOydYeHHs,  JOCTATOYHBIMH [UISl BBITIOJHEHHA TpPeOOBaHMH K YPOBHIO MOJITOTOBKH
00yJaronmxcs.

B kabunHere ecTb MyJbTUMENWHHOE OOOpYAOBaHHME, IOCPEACTBOM KOTOPOTO YYaCTHHKH
00pa30BaTenpHOIO MPOIIecca MOTYT MPOCMATPHUBATh BU3YAIbHYI0O HH()OPMALIWIO 0 XUMHH, CO3/IaBaTh
Mpe3eHTallii, BUIEOMaTepHaNbl U T. II.

B coctaB yueOHO-METOIMYECKOTO U MaTepHaIbHO-TEXHUYECKOTO OCHAICHUs KaOWHeTa XUMHU
BXOJIAIT:

- MHOTO(YHKIIMOHAJIbHBIN KOMIUIEKC ITPETIOAaBaTeIs;

- HaTypajlbHble 00BEKTHI, MOJEIH, MPUOOPHI U HAOOPHI AJIsl TOCTAHOBKU JAEMOHCTPAIIMOHHOTO U
YUEHHYECKOTOAKCTIIEPUMEHTA;

- IeYaTHbIE U YKPAHHO-3BYKOBBIE CPEICTBA OOyUCHMUS;

- CpeACcTBa HOBBIX HH(OPMALMOHHBIXTEXHOJIOTHIA;

- PEaKTUBBI;

- IEpEYHU OCHOBHOM ¥ TOTIOJTHUTEIHPHON yIeOHOM TUTEPATYPHI;

- BCTIOMOTaTeIsHOe 000pYy/TIOBaHNE W MHCTPYKIIHUH;

- OubmmoTeuHbIi GoH.

- paboure MecTa 00y4JaroInXCs;

- yaeOHO-MeTOoANYeCKas IUTEepPaTypa M0 XUMHUU;

- 1a00paTOpHBIA KOMIUIEKT (HaOOp) Ui HaYaJIbHOTO 00Y4EHHsI XUMUU;

- MHKpoJiaboparopus i1 xumudeckoro sxcnepumenTa (c [II1I°, Habopom kepamuku u dhapdopa);

- yueOHbBIE MYJETUMEIUNHBIC MaTEPUANTHI (IUCKH, (DUITHEMBEI);

- HabOp peakTUBOB M PACXOTHBIX MATEPHAJIOB;

- yueOHble Tabmuupl: «llepruoanyeckas cucTeMa XMMHYECKUX 3JIEMEHTOB», «PacTBOopuMOCTh
COJICH, KHCJIOT U OCHOBAHMH B BOJIEY, «DJIEKTPOXUMHUIECCKUHN PSIT HAIIPSHKCHUH METAJIIIOBY;

- METOIWYECKHe PEKOMEHIAINH M0 XUMHH «YUYEeHHYECKHA HKCIEPUMEHT C HWCIOJIb30BaHHEM
MHUKPOJIA00PATOPHHU TSl XUMUYECKOTO SKCIIEPUMEHTa» B 2-X 4acTsX;

- CTOJI JJ1sl IPOBEJICHUSI XUMHUYECKHIX IKCIIEPUMEHTOB;

- BBITSDKHOM 1mIKad);

- mKabl ISl XpaHSHUS! XUMUYECKUX PEaKTHUBOB.

B npornecce ocBoeHus mporpaMMbl y4eOHOH IUCHMIUIMHBL «XHUMUSD» CTYACHTHI JOJDKHBI UMETh
BO3MOXKHOCTb JIOCTYIA K 3JIEKTPOHHBIM Y4eOHBIM MaTepuanaM 10 XUMHM, HMEIIIUMCS B CBOOOJHOM
noctyne B cetr lHTepHeT (31eKTpOHHBIM KHUTaM, MpakTHKyMaM, TecTaM, martepuaiam EI'D u ap.).
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