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1 TIOACHUTEJIBHAA 3AIIMCKA

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

IIporpamMma paspaborana Ha ocHoBe TpeOoBanuii ®I'OC cpemnero o0iero ooOpazoBaHus,
MIPEIBABISIEMBIX K CTPYKTYpPE, COACPKAHHUIO U PE3yIbTaTaM OCBOCHHS YUeOHOH AUCIUILIHHBI « XUMIUSD,
B coorBercTBUM ¢ KoHuenuueil mnpenogaBaHus o01eo0pa3oBaTeNbHBIX AUCLUUILIAH C  Y4ETOM
npodecCHOHANBPHOW  HANpPaBICHHOCTH MPOrpaMM  CpelHEero NpodeccHoHaTbHOro  00pa3oBaHMI,
peanu3yeMbIx Ha 0a3e OCHOBHOTO o0miero oOpazoBaHus, (pacmopspkeHme MuHmpocsenieHuss PO ot
30.04.2021 Ne P-98, ¢ yuerom TpeOoBaHUI (enepanbHBIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAapTOB MO MOJY4aeMOH CHELHATBHOCTH CPEAHEro MpogecCHOHANBHOTO 00pa3oBaHUs, IPUMEPHOI
mporpaMMbl  00IIe00pa3oBaTellbHON yaeOHo# auctmmuinabl «Xumus» ([Mabpuensa O.C., npodeccop
kadeappl eCTECTBEHHO-IKOJIOTHUECKOTO 00pa3oBanus [legarormueckoil akajaeMud TOCIEAUIIOMHOTO
oOpa3oBaHMs, KaHAMJAT TEJarorHYecKUX HayK, Mpodeccop, 3aciykeHHbld yuutens PD; W.T.
OcCTpoyMOB, THPEKTOP DHTEIBCCKOr0 TexHoJoTHmdeckoro uHCTuTyTa (prmman ®I'BOY «CapaToBckmii
TOCy/IapCTBeHHBIN TexHu4YecKkuil yHuBepcuteT wM. FO. A. larapunay), HOKTOp XHMHUYECKHX HayK,
npodeccop) ans  mpodecCHOHATBHBIX 00pa3oBaTelIbHBIX OpraHmzanui (pexkoMmeHgoBaHo DOIAY
«DUPO», mpotokon Ne3 ot 21.06.2015 r., peructpanmoHHslii Homep peueHsun — 385 ot 23.07.20151.) ¢
y4eTOM TIPUMEPHOM OCHOBHOW OOpa30BaTEIHbHOM MPOTPaAaMMBI CpPETHEro O0O0IIero oOpa3oBaHUS,
0I0OpEHHON peleHueM (GeIepaIbHOTO YU4eOHO-METOINIECKOTO 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 « XHUMHUS» HAIIPABIICHO 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; YMEHHUS OOBSICHATH OOBEKTHI U IPOIECCHI
OKpY:Karolllel NeWCTBUTEILHOCTU: MPUPOJHON, COUMUAIBHOM, 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 3HAUEHUE I Pa3IUYHBIX BHUIOB
JISATEIbHOCT (HABBIKOB PEIICHMs MPOOJieM, TPHUHITHUS PENICHUN, TIOMCKa, aHauu3a U o0padoTKU
uH(pOpMAIUM, KOMMYHHKATHBHBIX HAaBBIKOB, HAaBBIKOB WU3MEPCHHI, COTPYJHHYECTBA, OE30MacHOTO
oOpareHus ¢ BEIecTBaMH B IIOBCETHCBHON KU3HN).

B mporpammy BKITIOWEHO coJep)KaHHE, HalpaBlIeHHOE Ha (OPMHUPOBAHWE Yy CTYIEHTOB
KOMIICTECHIIMHM, HEOOXOAUMEIX s KauecTBeHHOTO ocBoeHus OITOIICIIO na 0a3e OCHOBHOTO OOIIEro
o0pazoBaHmWsi C TIONy4YEHWEM CpemHero  oOmero  oOpa3oBaHWS  IPOTPaMMBI  ITOATOTOBKH
KBATN(UIIUPOBAHHBIX Pabodnx, CIyXalluxX, MPOrpaMMbl MOATOTOBKHCIIEIMAINCTOB CPEIHErO 3BEHA
(TIIICC3).

B paboueii mporpamme y4eOHOU IUCHUIUIMHBI «XUMHSI» YTOYHEHO COJEpIKaHUE Y4eOHOTO
MaTepuana, MocIleI0BaTeIbHOCTh €r0 U3yUCHUsI, pachpesielicHne Y1eOHbIX 4acoB, TeMaThuka pedepaTos,
BUJIBI CAMOCTOSITCIIBHBIX PabOT ¢ YYETOM CHENU(UKH MPOrPaMMBI MTOJITOTOBKH CIICITUAIMCTOB CPEIHETO
3BCHA.

[IporpaMMa MOXXET WCIIOIB30BATHCA JIPYTHUMH TPOGECCHOHAIBHBIMA  00Pa30BaTEIbHBIMHU
OpTaHU3ANISIME, PEATH3YIOMMMH 00pa30BaTeIbHYIO MPOTPaMMy CpEeIHEro oOIero oOpa3oBaHHUS B
npenenax ocsoenus [IIICC3 Ha 6a3ze ocHoBHOTO 0011IeT0 00pazosanus (IITIKPC,ITTICC3).

B mporpammy BKIIOYEHO CoONEep)KaHUE, HAIMpaBIICHHOC Ha (OPMUPOBAHUE Yy CTYIICHTOB
KOMIIETEHIINH, HE0OXOaMMBIX g KadectBenHoro ocsoenns OIIOIT CIIO ma 0a3e OCHOBHOTO OOIIEro



o0OpazoBaHHs C TIOJyYEHHEM CpeJHEero oOIiero oOpa3oBaHUs U OCBOCHHS MPOTPaMMbI TOATOTOBKH
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 YPABHEHUI XUMHUSCKUX PEAKITUH.

B mpomecce u3ydeHHsT XMMHH Y CTYIEHTOB pa3BHUBAIOTCS IO3HABAaTENbHBIE HHTEPECHl U
WHTEIUIEKTYaIbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSTEIILHOM MPHUOOPETEHNS 3HAHHI 110 XUMHUH B
COOTBETCTBHU C BO3HUKAIOIIMMH >KU3HEHHBIMU MPOOIEeMaMH, BOCIUTHIBAETCS OEpPEeKHOE OTHOIICHHS K
npupoae, IMOHMMaHHe 3J0pOBOr0 olpas3a XH3HH, HEOOXOAMMOCTH TNPEAYNPEKACHUS SBICHHH,
HAHOCAIINX BpeI 3/I0POBBIO M OKpYXaromien cpeae. OHM 0CBaWBaIOT MPHEMBI TPAMOTHOTO, 0€30IacHOTO
WCTIOJIb30BaHMS XUMHUYECKHUX BEIIECTB U MaTEPUajIoB, MPHUMEHSEMBIX B OBITY, CEIHCKOM XO3SIIICTBE M Ha
MPOU3BOICTBE.

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

Peanuzanust AeQyKTUBHOTO MMOAXOAa K H3YUYEHHIO 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 OO0pa30BaTENbHBIX OPTaHM3ANMAX, PEaTUIYIOIINX
0o0pa3oBaTeNbHYI0 TPOrpaMMy CpeaHero obmero odpazoBanus B mpexaenax ocBoeHus OIIOIICIIO na
0a3e OCHOBHOro oOmero oOpa3oBaHUs, WMEET CBOM OCOOEHHOCTH B 3aBUCHMOCTH OT HpOQuis
podeCCHOHATBFHOTO 00pa30BaHMsA. OJTO BBRIPAKAETCS B COACPKaHWHM OOYYCHWHSI, KOJIMYIECTBE 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 MPOQIIISI
npodeccruoHansHOTO 00pa3oBaHUs XUMHUSA HM3ydaeTcs Ha 0azoBoM ypoBHe DPI'OC cpemmero obrmero
o0Opa3oBaHwsl.

IIpu ocBoenmn mnpodeccwit CIIO u cnemmanpHOcTel CIIO  comuanbHO-dKOHOMUYIECKOTO
npoduisi, cnenuansHocTeld CIIO rymaHuTapHOTO MPOQUIIS pacCMaTPUBACTCS XUMHUYECKUA KOMITOHEHT
€CTeCTBEHHOHAYYHOTO 00pa3oBaHMs B Mpelesiax H3y4eHHUs y4eOHOH aucuumnabl «EcrecTBo3HaHHE»
npeametHol obnactu «EcrectBennble Haykm» PI'OC cpeanero oduiero o0pazoBaHusl.

Crieru¢mka U3ydeHUs] XUMHUHM TIPH OBJAICHUH CIIEIUAIBHOCTSIMHA TEXHOJIIOTHYECKOTO MPOUIIA
OTpakeHa B KaxJoi TeMe pazzena «CopaepikaHue ydeOHOW MUCHUILIMHED B pyOpuke «I[IpodunpHbie n
npoeCCHOHANBHO 3HAUYMMBIE 3JEMEHTHl  COIEPXaHUSD». OTOT KOMIIOHEHT pealu3yercss NpHu
WHIUBUIYaJIbHON CaMOCTOSTEIRHOW pabore oOydarommxcs (HamucaHww pedepaToB,  IOATOTOBKE
COOOIIEeHHHl, 3alIiTe IPOEKTOB), B MpoIecce yIeOHOW AesITENFHOCTH MO PYKOBOACTBOM IPENoaBaTes
(BBITTOJIHEHUU XUMHUYECKOTO KCIIEPUMEHTA — JIA0OPATOPHBIX OIMBITOB M MPAKTHUYECKUX padOT, pPEHICHUN
MPAaKTHUKO-OPUEHTHPOBAHHBIX PACUETHBIX 3a7ad U T. II.).

B conepxanum y4eOHOW MWCIUIUIMHBI IS €CTECTBEHHOHAYYHOTO MPOMIs MpohecCHOHAIBHO
3HaYMMBI KOMIIOHEHT HE BBIICICH, TaK KaK BCE €ro COACpKaHWe SBISETCS MNPOQUIBHO-
OPUEHTUPOBAHHBIM M HOCUT NPOECCHOHAILHO 3HAYUMBIN XapakTep.

B mpomecce wm3ydeHus XMMHM TEOPETHYECKHE CBEACHHWS JOIOJHSIOTCA JEMOHCTPAIUSIMHU,
na00paTOPHBIMHU ~ OIBITAMA ¥ TMPAKTHYESCKUMHU  3aHSATHSIMHU. 3HAaYUTEIEHOE MECTO OTBOIMTCS
XUMHUYECKOMY 9KCIIEPUMEHTY. Oun OTKpBIBAET BO3MOXKHOCTh ¢ opmupoBaTh y
00yJaloNIMXCACICIUABHBIE MPEIMETHbIE YMEHHS: padoTaTh C BEUICCTBAMH, BBITIONHATH MPOCTHIC
XUMHYECKHE OIBITHI, YYUTh 0€30MacHOMY M IKOJIOTHYECKH TPaMOTHOMY OOpAalleHHIO C BEIIECTBaMH,
MaTepHajaMu 1 IpoleccamMy B ObITY U Ha IPOU3BOCTBE.

B mpouecce wu3ydeHHs XHMUH BaKHO (OpPMHUpPOBaTh HHGOPMALHMOHHYIO KOMIIETEHTHOCTD
o0ydJaronmxcs. [TosToMy TIpm  oOpraHW3alid  CaMOCTOSTEIBHOW  pabOThl  HEOOXOIUMO
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 TUCHIUIDINHA «XUMUS» SBISETCS YISOHBIM MPEAMETOM IO BBIOOPY M3 00s3aTeIhHOM
npeamMeTHol obactu «EctectBennbie Haykn» PI'OC cpeanero odIero oopazoBaHus,

B mnpodeccuoHanbHBIX 00pa30BaTENbHBIX OpPraHH3AlMiX, pPEATH3YIONUX 00pa30BaTEIbHYIO
nporpaMmy cpenHero obmero oOpasosanusi B mpefenax ocBoeHust OITOIICIIOna 6a3e OCHOBHOTO
obmero oOpazoBaHus, YydeOHas AWCIHUIUINHA «XUMHUS» H3y4aeTcs B 0O0IMeo0pa3oBaTEIHLHOM ITHKIIC
yaebHOoro OIIOIT CITO Ha 6a3e OCHOBHOTO OOIIEro OOpa30BaHUS C TOJIYYCHHEM CPEIHEr0 OOIIero
obpazosanus (ITTIKPC,IITICC3).

B y4IeOHBIX IUIaHaX TITICC3 MECTO yaeOHOI JIUCIIATUINHEI
«Xumus» - B cocraBe 00IIe00pa3oBaTeIbHBIX yUeOHBIX JUCHUIDIMH MO0 BBIOOPY, (OPMHPYEMBIX H3
o0s3arenbHBIX MpenMeTHbIX obnacteid ®I'OC cpemgnero obmiero obpaszoBanus, mns npodeccuii CIIO
i cneruanbaOocTeit CITO cooTBeTCTBYIOMETO 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 pemieHus 3aaa4 nNpodhecCuoHaIbHON 1esITeIbHOCTH, TPUMEHUTEIBHO
K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBiATh TOWUCK, aHAIM3 W HWHTEPHPETANHUIO WHGOPMAIHMH, HEOOXOIUMOU s
BBITIOJTHEHHUS 33/1a4 TPOPECCUOHATBHON 1S TEBHOCTH.

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

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

OK 05. OcymiecTBIsATh YCTHYIO U MUCbMEHHYI0 KOMMYHHMKALIUIO Ha TOCYIapCTBEHHOM SI3BIKE C
Y4€TOM OCOOEHHOCTEH COLMANBHOIO U KyJIbTYPHOIO KOHTEKCTA.

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

OK 07. ConeiicTBOBaTh COXpAaHEHUIO OKpY’KaloOIIeH cpeabl, pecypcocOepekeHuto, 3PGEKTHBHO
JEeMCTBOBAThH B UPE3BbIUANHBIX CUTYyaIUIX.

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

OK 09. Ucnonp3oBaTh HHOOPMAITMOHHEIC TEXHOJIOTHH B TPO(ECCHOHATBEHON 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. OpranuzoBbiBaTh pabodee MeCTO C COONMIOJCHHMEM TpeOOBaHWN OXpaHbl TpPYy.Aa,
MPOU3BOJCTBEHHON CaHUTApHUHU, MHPEKIIMOHHOMN U POTUBOIOKAPHOH 0€30MacHOCTH.

OK 13. Bectu 310poBbIii 00pa3 >KM3HU, 3aHUMATHCS (PU3UUCCKON KYIbTYPOM M CHOPTOM JIJIS
YKPEIUICHUS! 30POBbS, TOCTHKEHHSI )KU3HEHHBIX U MPOGECCHOHATBHBIX LIETEH.

JIMYHOCTHBIX:
JIP 1 OcosHaromui ce0s TPaKTaHHHOM U 3aITUTHUKOM BEJIMKON CTPAHBI
JIP 2 [IposBistonuii aKTUBHYIO TPAKIAHCKYIO MO3UIHUIO, NEMOHCTPUPYIOUIUN MNPUBEPKECHHOCTh

NPUHIUIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, HKOHOMHYECKH aKTHUBHBIA U
YYacTBYIOIIMKA B CTYICHYECKOM H TEPPUTOPHAIHLHOM CaMOYMPABICHHH, B TOM YHCIIE Ha
YCIOBUSX JTOOPOBOJIBUECTBA, MPOMYKTHUBHO B3aMMOJCHCTBYIONIMI ¥ Y4YacTBYIOIIMIA B



JeSITENIbHOCTH OOIIECTBEHHbBIX OpraHu3aLuil

JIP 3 CoOmroaromuii HOPMBI TIPABOTIOPSAKA, CICAYIOMIMA HaeanaM TpakIaHCKOTo oOIecTsa,
obecrieueHus1 6€30MaCHOCTH, MpaB M cBoOOA rpaxnaH Poccun. JIOsUIbHBIH K yCTaHOBKaM H
MPOSIBJIICHUSIM TIPEACTaBUTENCH CYOKYIbTYp, OTIAMYAIOIIUN UX OT TPYIH C AECTPYKTHBHBIM H
JICBUAHTHBIM  TOBEICHUEM. JIEMOHCTPUPYIOIIUMNA HENpUIATHE W  NPeaynpexaatouui
COLIMAJIbHO OIIACHOE IIOBEAECHUE OKPY’KAIOIIHX

JIP 4 [IposBnsromMii 1 AEMOHCTPUPYIOIIMKA YBaXK€HUE K JIIOAAM TpPyAa, OCO3HAIOIIMHA IEHHOCTh
cobctBeHHOro Tpyaa. Crpemsmmuiics K (OPMHPOBAHHIO B CETEBOW Cpeie JMYHOCTHO H
npodeccrnoHaIBHOTO KOHCTPYKTHBHOTO «IIH(POBOTO CIIC/Ia»

JP 5 JIeMOHCTpUpPYIOLNI MPUBEPKEHHOCTh K POAHON KyJIbType, HMCTOPUYECKOW NaMsITH Ha
ocHoBe 00BM K Ponune, pomgHOMy Hapony, Majiol poAWHE, MPUHATHIO TPaAULIHOHHBIX
LIEHHOCTE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu

JIP 6 [IposBistonuii  yBaskeHUE K JIIOASIM CTapIIero IMOKOJCHHUS W TOTOBHOCTh K YYacTHIO B
COIIMAJIbHON MOJIIEPKKE U BOJOHTEPCKUX JABUKCHUIX

JIP 7 Oco3Hamuil MPUOPUTETHYIO IIEHHOCTh JTUYHOCTH YEJIOBEKA; YBAXKAIOMTUH COOCTBCHHYIO M
9y)KYI0 YHUKQJILHOCTh B Pa3IIMUHBIX CUTYAIUAX, BO BCeX OpMax M BUJIAX JACATEIHHOCTH.

JIP 8 [IposBnsrommii W JEMOHCTPUPYIOIIMH YyBaXKEHHE K MPEACTaBUTEISIM  Pa3NUYHBIX

9THOKYJBTYPHBIX, COLUAJIBHBIX, KOH(ECCHOHANBHBIX M HHBIX Tpynn. CONpUYACTHBIM K
COXPAHEHUIO, MPEyMHOXCHHI0O M TPAHCISIIMU KYJIbTYpHBIX TpaJuLMi M IEHHOCTEH
MHOTOHAIIMOHAJIBHOTO POCCHICKOTO rOCy1apcTBa

JIP 9 CoOmronaromnii ¥ nmponaraHIupyOMUN MpaBuia 310pOBOTO M 0€30MacHOro odpasa >KU3HH,
CIOpTa; MpEenyNpeXIaroIiuil 1100 NpeoaoeBaoIuil 3aBUCUMOCTH OT aJIKOrojisi, Tadaka,
IICUXOAKTUBHBIX BEIIECTB, a3apTHBIX Wrp W T.n. COXpaHSAIOUMI ICHXO0JIOTHYECKYIO
YCTOWYMBOCTD B CUTYaTUBHO CJIOKHBIX HIIM CTPEMHUTEIBHO MEHSIOIINXCS CUTYaUsIX

JIP 10 3a00TAmuUiics 0 3aIUTe OKPYKAIOMIEH cpeapl, COOCTBEHHON M UyKOW 0€301IaCHOCTH, B TOM
gucie nudpoBoit

JIP 11 [MposBnsitonuii ~ yBayKEHHWE K  OCTETUYECKHUM  I[EHHOCTSM, OOJaNaroniuii  OCHOBaAMH
ACTETUYECKOUN KYIbTYpPhI
JIP 12 IIpuHumaromuii cemelHble IEHHOCTH, TOTOBBIM K CO3JJaHUI0 CEMbH M BOCIUTAHUIO JIETEH;

JEMOHCTPUPYIOIIMM  HENPUSATHE HACWIMS B  CEMbE, YyXoJa OT POAUTEIHCKOU

OTBETCTBEHHOCTH, OTKa3a OT OTHOIIEHUI CO CBOUMU JIEThbMH U UX (DHHAHCOBOTO COACPKAHUS
JIP- AJIEKBaTHO OLICHHUBAIOIIMHA CBOU CIIOCOOHOCTH M BO3MOKHOCTH, OTBETCTBEHHO OTHOCSIIIAMCS
COIl-3  k mpowueccy 0Oy4eHHs M €r0 pe3yabTaTam

MeranpeaMeTHbIX:

MP 01 ymeHme camMOCTOSITENTFHO ONPENENATh LETH JAEATETbHOCTH U COCTaBISATh IUTAHBI
JESITeIbHOCTH; CaMOCTOATENIFHO OCYIIECTBISITh, KOHTPOJIMPOBATb M KOPPEKTHPOBAThH NESTEIHHOCTS;
UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpPCHI AJISl JOCTIIKEHUS TOCTABJICHHBIX 1I€JIed W peanu3aluy MJIaHOB
JIeSITeIbHOCTH; BEIONPATD YCIICITHBIE CTPATETHH B PA3IMYHBIX CUTYaIHAX

MP 02 ymeHue NpPOAYKTUBHO OOWIAThCS M B3aUMOACHCTBOBAaTH B IPOLIECCE COBMECTHOMU
JICSATEIIbHOCTH, YYUTHIBATh TMO3WIUH JAPYTUX YYaCTHUKOB JIEATSIBHOCTH, A((EKTHBHO pa3peniath
KOH(IIUKTHI

MP 03 BrmameHne HaBBIKAMH IIO3HABATEIBHOMW, YUCOHO-HCCIICIOBATEIIBCKOM M TMPOCKTHOU
JeSITeIbHOCTH, HaBBIKAMU pa3pellieHus] MpoOJieM; CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIBHOMY
MIOMCKY METOAOB PelICHHsI NPAKTUUIECKUX 3a7a4, IPUMEHEHHUIO Pa3InYHbIX METOJOB O3HAHHUS;

MP 04 roTOBHOCTP M CIIOCOOHOCTh K CaMOCTOSITENbHON WH(DOPMAITMOHHO-TIO3HABATEIHFHOU
JISSTEIILHOCTH, BIIaJICHIE HABBIKAMH MOJIYICHUST HEOOX0AUMOM MH(DOPMAIIUU U3 CIIOBapeil pa3HBIX THUIIOB,
YMCHHE OPHCHTHUPOBATHCA B Pa3IMYHBIX WMCTOYHUKAX WHGOpPMAIMHM, KPUTUYECKH OIICHUBATh U
WHTEPIPETUPOBATH MHPOPMAIIHIO, TOTYYAEMYIO U3 PA3INYHBIX NCTOYHUKOB

MP 05 ymeHHe UCITONB30BaTh CPeACTBA HH(OOPMAIIMOHHBIX M1 KOMMYHHUKAIIHOHHBIX TEXHOJIOTHHA
(manee - HUKT) B pemnieHHMM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPTaHM3AIMOHHBIX 33734 C
coOyofiecHreM TpeOOBaHWH DSPrOHOMHUKH, TEXHUKU OE30IacCHOCTH, TUTHEHBI, PecypcocOepeKeHus,
MIPABOBBIX U 3TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 6€301acHOCTH;

MP 06 ymenHwue onpeaensaTh Ha3HAUCHUE U (YHKITUH PA3IMYHBIX COIIMAILHBIX HHCTUTYTOB;

MP 07 yMmeHHE caMOCTOSATENBHO OLIEHUBATh U IPUHUMATD PELICHUS, ONPEEISIOIINE CTPATErHIO
MOBEJIEHUS, C YUETOM TPaXKIAaHCKHUX U HPAaBCTBEHHBIX IIEHHOCTEH;



MP 08 BiameHne S3BIKOBBIMH CPEICTBAMU - YMEHHUE SICHO, JIOTUMHO W TOYHO M3JIaraTh CBOIO
TOYKY 3PEHHSI, UCITOJIH30BaTh aICKBATHBIC SI3LIKOBBIE CPEICTBA

MP 09 BmaneHue HaBBIKAMH II03HABATENBHON pediekcnd Kak OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUNA W MBICTUTENBHBIX TPOIECCOB, UX PE3YJbTaTOB M OCHOBAHUN, TPaHUI] CBOETO 3HAHUS U
HE3HAHW:, HOBBIX ITO3HABATEIHHBIX 3a/1a4 M CPEACTB UX JOCTIKEHUS

IIpenmeTHBbIX:

1) chopMHpPOBaHHOCTH TPEACTABICHHUNA: O MaTepPHAIbHOM €IUHCTBE MHUpPA, 3aKOHOMEPHOCTIX U
MO3HABACMOCTH SIBIICHUH MPUPOJIBI; O MECTE U 3HAYCHUU XUMUH B CUCTEME €CTECTBCHHBIX HAYK U €€ POJIn
B 00€CIEYCHWH YCTOMYMBOTO pA3BUTHS YEIOBEUSCTBA: B PEUICHHH IPOOJIEM HKOJIOTHYECKOH,
SHEPreTHYECKON W TMHUIIEBONH OE30MacHOCTH, B Pa3BUTUM MEAMIMHBI, CO3MAHWM HOBBIX MAaTEpHaJIOB,
HOBBIX MCTOYHUKOB SHEPTHH, B O0CCIICUCHUH PAIMOHAIBHOTO MPHPOJIONOIB30BaHusA, B (DOPMUPOBAHUN
MUPOBO33pPEHUSI M OOIIEH KyJIbTYphl YEJIOBEKa, a TaKXKE KOJIOTMYECKH OOOCHOBAHHOTO OTHOINCHUS K
CBOEMY 37I0POBBIO U ITPUPOTHON CPENE;

2) BIaZieHWe CHUCTEMOW XMMHUYECKUX 3HAHHWH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE TOHATHUS
(IOTONHUTENBHO K CHUCTEME TMOHATHH 0a30BOr0 YpOBHSA) - HM30TOIBI, OCHOBHOE M BO30YXIEHHOE

COCTOSHHE aToMa, TMOpHIM3alks aTOMHBIX opOuTaned, xumuueckas cps3p ("O" m "7 - CBA3b
KpaTHBIE CBS3M), MOIISIpHAsS KOHIEHTpAIus, CTPYyKTypHas Qopmymna, wuzomepusi (CTpyKTypHas,
reoMeTrpuueckas (LMC-TpaHC-U30MEpHsi), THIBI XHUMHYECKUX peakuuii (roMo- U TIeTepOreHHBIE,
oOpatumble W HeoOpaTUMbIE), PacTBOPbl (MCTUHHBIE, IHMCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTHIPATHL,
CTETIeHb MWCCOIMAIAY, DJIEKTPOJN3, KPEKHHT, PU(POPMHUHT); TEOPUU W 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHIE 3HAHUS, JISKAIINE B OCHOBE MIOHUMAHUS IPUIMHHOCTH U CUCTEMHOCTH XUMHUYECKHX
SBJICHWH, COBpPEMEHHBIC IPEACTABICHUA O CTPOCHWU BEIIECTBA HAa AaTOMHOM, MOJIEKYJSIPHOM U
HAJMOJIEKYJISIPHOM YPOBHSX; MPEACTABICHHS O MEXaHIN3MaX XUMHYECKUX PEaKIUi, TEPMOAMHAMUYIECKIX
Y KHHETUYECKHUX 3aKOHOMEPHOCTSIX MX MPOTEKaHMs, O XHMUYECKOM PaBHOBECHUH, AUCIIEPCHBIX CHCTEMAX,
(akTojornyeckue CBEICHHS O CBOWCTBAaX, COCTaBe, MNOJIY4YeHHH W O€30MacHOM HCIOJIB30BAaHUU
BOXHEHIINX HEOPTaHWYECKMX M OpPTaHMYECKHUX BEIIECTB B OBITY M IPAKTHYECKOH [esATeNbHOCTH
YyesoBeKka; 00X HAyYHBIX MPUHIUIIAX XUMUYECKOTO MTPON3BOACTBA (HA IPUMEpPE MTPOM3BOICTBA CEPHON
KHCIJIOTHI, aMMHaKa, METaHOJIa, IepepadOTKU HePTH);

3) copMUPOBAaHHOCTh YMEHHMH BBIBIISTH XapaKTEPHbIC MPU3HAKM M B3aWMOCBS3b M3yUCHHBIX
MOHATUHN, IPUMEHSITH COOTBETCTBYIOIIHE MTOHITHSA NP OMMUCAHUN CTPOSHUS M CBOMCTB HEOPTaHWYECKHIX
Y OpPraHMYeCKUX BELIECTB M UX MPEBPaIlEeHHil; BEIBIATH B3aUMOCBA3b XMMUYECKUX 3HAHUN C TOHATUSIMH
U TPEACTAaBICHUSIMHU APYTHX MPEIMETOB Ajsl 00Jiee 0CO3HAHHOTO MOHWMAaHMS U OOBSCHEHHUS! CYIIHOCTH
MaTepUaTbHOTO E€IMHCTBA MHpPA; HCIOIH30BATH CHUCTEMHBIE XHMHUYECKHE 3HAHUS IS OOBSICHEHHA W
MIPOTHO3UPOBAHUS SBJICHUN, IMEIOIINX €CTECTBEHHOHAYIHYIO TIPUPOY;

4) chopMHPOBaHHOCTb YMEHHH HCIHOJB30BaTh HAUMEHOBAHMS XHMHYECKUX COCIMHEHUM
MEKIYHApOIHOTO COI03a TEOPETUYECKOW M MPUKIaTHOW XMMHW W TPUBHAJbHbIC Ha3BaHMS BEILECTB,
OTHOCSIIIMXCS K M3YYCHHBIM KJIACCAM OPTraHWMYECKWX W HEOPTaHWYECKHX COEIWHEHWH; HCIIOIb30BaTh
XUMHAYECKYI0 CHMBOJIUKY JJIsl COCTaBJeHHs (DOpMYJT HEOPraHMYECKUMX BELIECTB, MOJEKYJSPHBIX U
CTPYKTYPHBIX (Pa3BEpHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (GOPMYJT OPraHUYECKHX BEIIECTB; COCTABIIATD
YpaBHEHHUS XUMHYECKHX PEAKIUi W PacKpPBIBaTh HMX CYIIHOCTh: OKHCIHUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxiuii MoCpPeACTBOM COCTaBJICHHS DJIEKTPOHHOTO OajaHca 3THUX PeaKIHi; peakiuii HOHHOTO oOMeHa
MYTEM COCTABJICHHUS WX TOJIHBIX M COKpAIEHHBIX MOHHBIX ypaBHEHHWH;, peakiui TUAPOJH3a, peakuuit
KOMIUTEKCOOOpa3oBaHus (Ha TpHUMEpe THAPOKCOKOMIUIEKCOB IIMHKA W ANIOMHHHSA); TOATBEPKIATh
XapaKTepHble XWMHUYECKHE CBOICTBA BEUIECTB COOTBETCTBYIOUIMMHE SKCIIEPUMEHTAMH W 3alHCAIMHU
YpaBHEHUIN XUMUYECKUX PEAKIINML;

5) chopMHPOBaHHOCTh YMEHHH KJIaCCH(PHULIMPOBATH HEOPTAHMUECKHE M OPraHMYECKHE BELIeCTBA U
XUMHYECKHAE PEaKIfH, CaMOCTOSATENbHO BHIOMPAaTh OCHOBAaHWS W KpUTEpPHH IS KiIacCH(UKALNUN
U3y4aeMbIX XHMHYECKUX OOBEKTOB; XapakTepH30BaTh COCTAB M BAXHEUIINE CBOWCTBA BEIECTB,
NpUHAUIeKAIMX K ONpedeNieHHBIM KjaccaM M TPYIMIaM COSAWHEHUH (IIPOCThIE BELIECTBA, OKCHIBL,
THUAPOKCHUIIBI, COJH; YTJIEBOJOPOMABI, IPOCTBIE A(PHUPHI, CHOUPTHI, (EHONBI, AaTbIeTUABl, KETOHBI,
KapOOHOBBIE KHUCIIOTHI, CIIOKHBIE d(PUPHI, )KUPHI, YTIEBOABI, aMUHBI, aMUHOKHUCIIOTHI, OETIKHN); TPUMEHSTh
3HaHUS O COCTaBE M CBOMCTBaxX BEIIECTB I SKCIEPHUMEHTATBLHON MPOBEPKH THUIOTE3 OTHOCHUTEIHHO
3aKOHOMEPHOCTEH TPOTEKAHWS XWMHUYECKMX pEaKIUii W TPOTHO3ZUPOBAHHUS BO3MOXKHOCTEH WX
OCYIIIECTBIICHHS,

6) copMUPOBAaHHOCTh YMEHUH MOATBEPKAATh HA KOHKPETHBIX MPUMEpax XapakTep 3aBUCUMOCTU



n

PEaKIMOHHOM CIIOCOGHOCTH OPraHUYECKHMX COEIMHEHMH OT KPaTHOCTH M THIIA KoBaneHTHOH cBssu (" O

u " T~ CBA3b ") p3ayvmoro BAMSHMS ATOMOB H TPYIII ATOMOB B MOJIEKYJIAX; a TAKXKE OT OCOOEHHOCTEH
peanu3anyy pa3IMyHbIX MEXaHU3MOB MIPOTEKAHUS PEaKLIHii;

7) chopMHPOBAaHHOCTh YMEHHUI XapaKTEpU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM U
BO30Y)KJICHHOM COCTOSTHHUHM) W HOHOB XUMUYECKUX 3JIeMEHTOB | - 4 mepuonoB lleproandeckoil CHCTEMBI
.M. MengeneeBa W WX BaJCHTHBbIC BO3MOXKHOCTH, MCHONB3ys moHstug "s", "p", "d-smekrpoHHBIE"
opOuTaNN, SHEPreTHYECKHE YPOBHH; OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHWSI CBOMCTB XUMHUYECKHX
3JIEMEHTOB 1 00pa3yeMbIX UMH COeIMHEHUH 110 IEpHOoAaM U TPYTIIaM;

8) BajieHne CUCTEMOM 3HaHWH O METOJaX HaydYHOTO TIO3HAHUS SIBICHUH MPHUPOIBI, HCIIOIB3YEMBIX
B €CTECTBCHHBIX HayKaX M YMEHHSIMHU NPUMEHATH 3TU 3HAHUSI MPH SKCIEPUMEHTAILHOM HCCIIEIOBAHUU
BEHIECTB U JUISI OOBSICHEHHS XWMHYECKHX SIBICHHH, HUMEIOMIMX MECTO B TPHUPOAE MPaKTUIECKON
JIeSITeIbHOCTH YeJI0BEeKA U B TIOBCEHEBHOMN JKHU3HH;

9) copMupOBaHHOCTH YMEHUH MPOBOJUTH PACUETHl M0 XUMHYECKUM (OpPMYJiaM U YpaBHEHHSIM
XUMHAYECKUX PEaKUUil C WCIOJIb30BaHUEM (U3NYECKUX BENMYMH (Macchl, o0beMa ra3oB, KOJIHMYECTBA
BEIIECTBA), XapPaKTEPHU3YIOIINX BEMIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUEThl IO HAXOXKIICHUIO
XUMHAYECKO# (POPMYIIbI BEIIECTBA; pacuyeThl Macchl (00beMa, KOJMUECTBa BEIIECTBA) MPOAYKTa PEaKiyH,
€Clli OJHO M3 HCXOOHBIX BEIIECTB JaHO B BHJAE pacTBoOpa C OMNpPEAEJICHHOW MaccoBOW moneit
PacTBOPEHHOTO BEIECTBA WJIM JAaHO B M30OBITKE (MMEET MPUMECH); pacdeThl MacCOBOH WM 0OBEMHOM
JIOJIM BBIXOJIa MTPOJIYKTA PEaKIIMH; pacyeThl TEIIOBOTO AP deKTa peakinii, 00beMHBIX OTHOIIICHUH ra3os.;

10) cdopMupoBaHHOCT, yMEHHH NPOTHO3UPOBATh, AHAJTU3UPOBATH U OLEHUBATH C TO3UIMN
9KOJIOTHYECKOW OE30MaCHOCTH TOCIEACTBHA OBITOBOM W MPOW3BOJCTBEHHOW NEATEIBHOCTH 4YeJIOBEKa,
CBSA3aHHOH C mepepaboTKOW BEIIECTB; WCIOJIB30BaTh MOJYYEHHBIE 3HAHUS IS MPUHATHS TPAMOTHBIX
peleHuii npobieM B CUTYalHsAX, CBA3aHHBIX C XMMHUEH;

11) chopmupoBaHHOCTE YMEHHH CaMOCTOSITENIBHO IUIAHUPOBAaTH M TMPOBOAUTH XUMHYECKHN
SKCIIEPUMEHT (MIOJlyYeHHEe W H3Y4YCHHE CBOWCTB HEOPTaHWYECKWX W OpPTraHMYeCKHX BEIIEeCTB,
KaueCTBEHHbIE PEaKIUU YTIEBOIOPOIOB PA3NUYHBIX KJIACCOB W KHCIOPOJCOEPKAIINX OPTaHUYECKHX
BEIIECTB, PELICHUE SKCICPUMEHTAIBHBIX 3aJad T0 Paclo3HaBaHHUIO HEOPTaHUYECKUX W OPraHMYECKHX
BEIIECTB) C COONMIONCHWEM TMpaBHJI O€30IacHOTO0 OOpamieHus ¢ BeIecTBaMH U JabopaTopHBIM
obopynoBaHueM, GOPMYIHPOBATH €N UCCIEIOBAHMSA, IPEAOCTABIATE B PA3TUIHON (hopMe pe3ylbTaThl
9KCIEPUMEHTA, aHAJTM3UPOBATH U OLIEHUBATH X JTOCTOBEPHOCTD;

12) chopMHPOBAaHHOCTH YMEHHMH OCYLIECTBIATH LIEJICHANPABICHHBIH IMOMCK XHMHYECKOU
UHPOPMAIUK B Pa3IMYHBIX MCTOYHHKAX (HAy4Has W ydeOHO-HAaydHAas JIMTepaTypa, CPeJCcTBAa MacCOBOM
uHpopManuK, ceTb WHTEpHET W Opyrue), KpUTHUYECKH aHAIM3MPOBAaTh XUMHUYECKYI0 HH(OpMalmio,
nepepadaThIBaTh €€ M UCIOIBb30BaTh B COOTBETCTBUU C MOCTAaBICHHOHN yueOHOM 3a1ayeii;

13) chopMupOBaHHOCT, YMEHHH OCO3HABAaTh OMACHOCTH BO3ICUCTBHSI HA JKHUBBIE OpPTaHU3MEBI
OTIpeZIeNICHHBIX BEIIeCTB, TOHMMAs CMBICI TIOKa3aTessl TMpeAelbHONW MOMyCTUMON KOHILIEHTPAlWH, U
MOSICHATh Ha NpuMepax crnocoObl YMEHBIICHHS M TPEAOTBpAILCHHS HX BPEIHOIO BO3ACHCTBUS Ha
OpTraHM3M YeIOBeKa.

B pesynaprate wusydeHust y4deOHOro mnpeamera «XUMHs» Ha YpOBHE CpeIHEro ooOuiero
o0Opa3oBaHUs:

BoinyckHuK Ha 6230BOM YPOBHE HAYUMTCH:

- packpblBaTh Ha MpHUMEpPax pojb XUMHUH B (POPMHPOBAHHH COBPEMEHHOW HAYYHOH KapTHHBI
MHUpP2A U B IPAKTUYECKOHN AEATEIBHOCTH YEIIOBEKA;

- JI€MOHCTPHUPOBaTh Ha INPHUMEPAX B3aUMOCBA3b MEXIY XUMHEH M JPYTUMM €CTECTBCHHBIMU
HayKaMmy;

- pacKpbIBaTh Ha MIpUMeEpax MOJOKEHHS TEOPUU XUMUYECKOoro crpoeHns A.M. bytneposa;

- nmoHuMath ¢usndeckuir cmeica Ilepunoanyeckoro 3akona /.M. MenzaeneeBa u Ha ero OCHOBE
OOBSICHATh 3aBUCHMOCTb CBOICTB XMMUYECKUX JIEMEHTOB M OOpa30BaHHbIX MMM BELIECTB OT
3JIEKTPOHHOTO CTPOEHUS aTOMOB;

- 00BSCHATH MPUYMHBI MHOT00Opa3ysl BELIECTB HA OCHOBE OOIIMX MpeACTaBlIeHUH 00 UX cocTaBe
U CTPOCHHUU;

- IPUMEHATh IpaBWia CUCTEMAaTHYECKOM MEXIYHApOAHOM HOMEHKIATYpbl Kak CpeIcTBa
pa3nuyeHus 1 MACHTH(UKALNKI BEMIECTB 10 UX COCTaBY M CTPOCHUIO;

- COCTaBJIATh MOJICKYJISIPHBIC U CTPYKTYpHBIE ()OPMYJIBI OPraHUYECKHUX BEIIECTB KaK HOCUTENEH
MH(OpPMAIMM O CTPOCHUH BEIIECTBA, €0 CBOMCTBAX W TNPHHAUICKHOCTH K OIPEICICHHOMY KJaccy
COEIMHCHUM;



- XapaKTepH30BaTh OPraHUYECKHE BELIECTBA M0 COCTaBYy, CTPOCHUIO M CBOHCTBAM, YCTaHABIIMBATh
HNPUYUHHO-CIIEICTBEHHBIE CBA3M MEX/Y JaHHBIMHU XapaKTePHCTHUKAMH BEIIECTBA;

- TPUBOOUTH TIPUMEPHl XUMHYECKHX pEaKLUWi, PpacKpbIBAIOIINX XapaKTepHbIE CBOWMCTBA
TUIWYHBIX TPEACTAaBUTEICH KIaCCOB OPraHNYECKUX BEIIECTB C LENbI0 UX UACHTU(UKALMH U O0BSICHEHNUS
00J1aCcTH IPUMECHCHYIS;

- IPOTHO3MPOBATh BO3MOXKHOCTh MPOTEKaHNSI XMMHUUYECKUX PEAKIMii Ha OCHOBE 3HAHMH O THUIAX
XHUMHYECKOH CBS3M B MOJIEKYJIaX PEAareHTOB M UX PEaKLIMOHHON CIIOCOOHOCTH;

- HCTOJIb30BaTh 3HAHHS O COCTaBE, CTPOCHHMM M XHUMHWYECKHX CBOMCTBaX BEIIECTB I
0€3011acHOr0 IPUMEHEHUSI B TIPAKTUYECKOH NeITeTbHOCTH;

- NPHUBOAMTH HPUMEPHI IMPAKTUYECKOTO HCIOJIb30BaHUS MPOIAYKTOB mepepaboTku HepTH u
NPUPOAHOTO Ta3a, BHICOKOMOJIEKYJSIPHBIX COCIMHEHUH (IIOMUITHIICHA, CHUHTETHUYECKOTO Kaydyka,
aIeTaTHOTO BOJIOKHA);

- TMPOBOOUTH ONBITHl IO PACHO3HABAHHIO OPraHWYECKUX BEIIECTB: TJIMLEPUHA, YKCYCHOH
KHCJIOTBI, HETpeaeNbHBIX JKUPOB, TJIIOKO3bl, Kpaxmala, OeJIKOB — B COCTaBe MHLICBBIX MPOIYKTOB U
KOCMETHYECKHUX CPE/ICTB;

- BJAJETh NpaBWIAMH W IpHeMaMH Oe30MacHOW paboThl ¢ XWMHYECKUMM BEIIECTBAMU U
nabopaTopHBIM 000PYIOBaHUEM;

- YCTaHaBIHMBATh 3aBHCHUMOCTH CKOPOCTH XHMMHUYECKOM pEaKInd M CMEIICHHS XHMHYECKOTO
pPaBHOBECHS OT pPA3IMYHBIX (DAKTOPOB C IENBI0 OIPEAEICHHS ONTUMAJIbHBIX YCIOBHH INPOTEKAHHS
XUMHUYECKHX MPOLECCOB;

- IPUBOIUTH MIPUMEPHI THAPOJIU3a COJICH B TOBCEAHEBHOMN JKM3HU YEIIOBEKA;

- TOPUBOAWTH  TPHUMEPHl  OKUCIHUTEIHbHO-BOCCTAHOBHUTEIBHBIX  PEAKIWi B  TPHPOJE,
MPOM3BOJCTBEHHBIX MPOILIECCAX U )KU3HEACATEIILHOCTH OPraHU3MOB;

- MPUBOAMTH HPUMEPHI XHUMUYECKUX PEaKIMH, PAaCKPHIBAIOIIMX OOIIME XUMHUYECKHE CBOMCTBa
HPOCTHIX BELIECTB — METAJUIOB U HEMETAJLIOB;

- TMIPOBOAMTH pacyeThl HAa HAXOXKICHHE MOJEKYJSIPHOH (OPMYJIBI YIIeBOAOPOAA MO MPOIYKTaM
CTOpaHUs U 110 €T0 OTHOCUTENBHOM TUIOTHOCTH U MacCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIINX B €T0 COCTaB;

- BJaeTh NpaBWIaMH O0€30MacHOTO OOpalleHus] C EIKUMH, TOPIOYMMHU M TOKCHYHBIMU
BEILIECTBAMH, CPEACTBAMH OBITOBOM XMMUM;

- OCYHICCTBJIAITh TIOMCK XWUMHYECKOW HH(pOpMalMKM MO Ha3BaHUAM, HIECHTU(UKATOPAM,
CTPYKTYpPHBIM ()OpMYyJiaM BELIECTB;

- KPUTHYECKH OLICHWBATh M MHTEPIPETUPOBATH XUMUYECKYI0 MH(POPMAIHNIO, COAEPKALIYIOCS B
COOOIIEHUAX CPEICTB MaccoBOi mMH(popMmanuu, pecypcax MHTepHeTa, HayYHO-TIOMYISAPHBIX CTaThAX C
TOYKH 3pPEHHs] €CTECTBEHHOHAYYHOH KOPPEKTHOCTHM B LENSAX BBIABICHHS OIMIMOOYHBIX CYKACHUH U
(opMupOBaHUs COOCTBEHHOH MTO3UINH;

- TPEACTAaBIATH IYTH pPEHICHUs TIIIOOATBHBIX IPOOIEM, CTOAMIMX Iepell YeIOBEYECTBOM:
JKOJIOTHYECKUX, SHEPreTHUECKUX, CHIPBEBBIX, U POJIb XUMHUH B PELICHUH 3THX MPOOIIEM.

BoinyckHuk Ha 6230BOM YPOBHE MOJYYHT BO3MOKHOCTH HAYUUTHCS

- WDTFOCTPUPOBAThH HA TIPUMEPaX CTAHOBJICHHUE M SBOJIIOIMIO OPTaHUYECKON XMMUU KaK HAyKH Ha
Pa3TUYHBIX UCTOPHUYECKUX ITAIaX €¢ PA3BUTHS,

- WCTOJB30BaTh METOABl HAYyYHOTO TIO3HAHWS TPH BBHINIOJHEHWH TPOEKTOB U Y4eOHO-
MCCIIEIOBATEIBCKUX 337124 M0 U3YYECHUIO CBOICTB, CITOCOOOB MOMyYEHHS M PACIIO3HABAHUS OPTaHUIECKIX
BEIIECTB;

- OOBACHATH TIPHUPOAY M CHOCOOBI 0Opa30BaHMSI XUMWYECKON CBS3HM: KOBAJICHTHOH (TIOJSPHOM,
HETOJISIPHOH ), HOHHON, METAJUTMYECKON, BOJOPOTHON — C TEIBI0 ONPEIEICHIS XUMUIECKON aKTHBHOCTH
BEIIECTB;

- YCTaHABIMBaTh TEHETHYECKYID CBSA3b MEXAYy KiIaccaMHd OPTraHWYECKUX BEIIECTB IS
000CHOBaHMSl TMPUHIMIIAAIGHON BO3MOXKHOCTH TIONYYEHHS OPraHUYEeCKHX COENWHEHWH 3aJaHHOTO
COCTaBa U CTPOCHUS;

- yCTaHaBJIMBATh B3aUMOCBSI3U MEXAy (aKTaMu W TEOPHCH, NMPUYUHON M CIEJCTBUEM IPH
aHany3e TPOOJEeMHBIX CHTyalluid W OOOCHOBaHWHM TPWHUMAEMBIX PEIICHHH Ha OCHOBE XHMHYECKHX
3HaHWUHU.

14 Conepsxanue y4eOHON JMCIUIITHHBI
(* B popme mpaKkTHIEeCKOH MTOATOTOBKH)
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BBEJEHUE

1) Hay4Hnble MeTOIbI IIO3HAHUS BellleCTB 1 XUMHYECKUX SIBJICHUI.

Ponb skcnepyMeHTa ¥ TEOPHM B XUMHU. 3HaYeHHE XMMHUHM NpH ocBoeHuH npodeccuit CIIO n
cnenuansHoctei CI1O ectecTBeHHOHAYYHOTO POQUIIS MPOheCcCHOHANTBHOTO 00pa30BaHMUS.

PA3JIEJI 1. OPTAHUYECKAS XUMMUSA
Tema 1.1 IIpenmeT opranuveckoi xumun. Teopusi CTPOeHHUsI OPraHUYECKHX COeTNHEHUit

1) IlpeameT oprann4yecKoi XMMHH.

[lonsaTHEe 00 OpraHMYECKOM BEUIECTBE W OpraHMYecKod Xumuu. KpaTkuil odepk wuctopun
pa3BUTHS OpraHWYecKoi XxumuH. Buramm3m u ero kpymeHue. OCOOEHHOCTH CTPOEHHS] OPTaHWYECKHIX
coenquHeHn. KpyroBopot yriepona B mpupoze.

2) Teopusi cTpoeHHMsi opraHm4yeckux coeamHeHmii A. M. Byrtneposa. Kaaccndpuxanus
OpPraHNYecKHuX coeNHEHH .

[Ipenmoceuikn co3manusi Teopun crpoeHus. OCHOBHBIE TOJIOKEHUS TEOPUH CTpoeHus A. M.
BytnepoBa. Xumudeckoe CTpoeHHE M CBOWMCTBAa OpraHM4eckux BemiecTB. lloHaTne 00 H30MEpHH.
Crioco0b! 0TOOpaKeHHSI CTPOCHIMS MOJIEKYITHI (hopMynbl, Mojaenn). 3HadeHue Teopuu A. M. bytieposa
JUTST Pa3BUTHS OPTaHWMYECKOM XHUMHM W XWMHYECKHX mNporHo3oB. CTpoeHHe artomMa yriepopa.
OJeKTpoHHOE 00JaKo M OpOHTanb, S- W p-OpOUTaNH. DIJIEKTPOHHBIE U 3JIEKTPOHHO-rpaduvecKue
(hopMyIBl aTOMa yriepoja B OCHOBHOM M BO30YKIIEHHOM COCTOSHUSIX. KoBajieHTHast XuMu4yecKast CBSI3b
1 ee Kiaccuukaius 1mo crnoco0y mepekpbiBaHus opOurtaneit (o- u n-cBsa3M). [loHATHE THOPHUIU3AIINH.
Paznuunble THNBI THOpUAM3anMy 1 GopMa aTOMHBIX OpOWTaliel, B3aMMHOE OTTAJKHWBAaHHE TMOPUIHBIX
opOuTasiell U UX pacloJIOKEHHE B MPOCTPAHCTBE B COOTBETCTBMH C MUHHUMYMOM 3HEpruu. [ eomeTpus
MOJIEKYJI BEIIECTB, 00pa30BaHHBIX aTOMAMH YTIIEPO/Ia B PA3TMYHBIX COCTOSHUSAX THOPUAN3AIIHH.

Knaccudukamuss opraHMdecKnx BEIIECTB B 3aBHUCHMOCTH OT CTPOCHHUS YIJIEPOAHON IEeMu.
[lonsatHe (GYHKUIUMOHAIBHOW TPYIIBL Knaccupukanuss opraHudeckuMx BEIIECTB MO  THUIY
(yHKIMOHATBHOM TPYIIIEL.

OCHOBBI HOMEHKJIATYPHl OpPraHWYECKHX BeUIeCTB. |pHBHAIbHBIC HA3BaHWA. ParMoHanbHAA
HOMEHKJIaTypa Kak npeamectBeHHUna HomeHknatypel [IUPAC. Howmenxnatrypa I[UPAC: mnpuHImne
o0pa3oBaHMs Ha3BaHWH, CTApIIMHCTBO (D)YHKIHMOHANBHBIX TPYII, WX OOO3HAYEHHE B MpeduKcax U
cydukcax Ha3BaHUN OPraHUUYESCKHUX BEILIECTB.

3) Tunbl XUMU4YECKHUX CBsI3ell B OPraHM4YecKUX COeIMHEHUAX U croco0bl UX pa3pbiBa.

Knaccudpukanus KOBaJEHTHBIX CBs3€H MO SJIEKTPOOTPULATEIBHOCTH CBS3aHHBIX aTOMOB,
croco0y TIepeKphIBaHUS OpOWTaei, KpPaTHOCTH, MEXaHW3My oOpa3oBaHus. CBS3b TNPUPOIIBI
XUMHUYECKOH CBS3M C THUIIOM KPHCTAJUIMYECKON PEIIeTKH BEIIeCTBA U ero (PM3NYECKUMHU CBOMCTBAMUL.
Pa3priB  XxuMHYeckodl cBA3M Kak Tpouecc, oOpaTHBIX ee 00pa3oBaHUIO. | OMOIWTHYECKHH U
TeTepPOJINTHUECKUI Pa3phiBbl CBsI3€H, HMX COIOCTaBIEHHE ¢ OOMEHHBIM U JOHOPHO-aKLUENTOPHBIM
MeXaHU3MaMH UX oOpa3oBaHus. IloHATHE CBOOOTHOTO pamukajia, HYKICOPMIBHONW U 3IEKTPOGUIHLHON
YacTHUIIBL.

4) Knaccnduxanusi peaknmii B OpraHu4ecKoil XuMHH.

[TonsaTHe 0 THMaxX W MEXaHWU3Max peakiuii B opranudeckoil xmmmm. CyOCTpar W pearcHr.
Kiaccudukanus peakuii 1mo W3MEHEHHI0O B CTPYKType cyOcTpara (IpHCOSAWHEHHWE, OTIICTUICHUE,
3aMelIeHue, M30Mepu3alysi) U TUIY peareHra (paAuKajibHble, HYKJICOPHIbHbIC, 3IEKTPOQUIBLHBIE).
Peaxunu npucoennnenus (AN, Ag), >nuMuHupoBanus (E), samemenns (SR, SN, SE), M30MepH3aLUH.

PazHOBHOHOCTH peakinuil KaXIOTO THMA: THIPUPOBAHWE W JCTUAPUPOBAHUE, TaJOTCHHPOBAHHUE W
JIeTaJIOTeHIPOBAHHE, TUpaTanus u JeTuApaTaIs, TUIPOTAIOTEHUPOBaHHE u
JETHIPOTaJIOTeHNPOBaHNE, TOJMMEpHU3alusl U TOJIUKOHJASH AN, meperpynmupoBka. OcobeHHOCTH
OKHCJIUTEIEHO-BOCCTAHOBUTEIILHBIX PEAKIIUH B OPraHUIeCKON XUMUH.

CoBpeMeHHBIE TIPEACTABICHUSI O XWMHUYECKOM CTPOCHHH OpraHndeckux BemiecTB. OCHOBHBIC
HalnpapJIeHUs1 pa3BuUTUA Teopuu ctpoeHus A. M. bytiepoBa. M3oMepusi opraHUYeCKUX BEIIECTB U €€
BuIbl. CTPYKTYpHAst U30MEPHUS: MEXKKIIACCOBAs, YTJIEPOIHOTO CKEJeTa, IOJIOKEHUS KPAaTHOUW CBI3H U
(hyHKIIMOHANBHON Tpynmbl. [IpocTpaHCTBEHHAs W30MEpHs: TeoMeTpudeckas U ontudeckas. [loHarue
ACHUMMETPUYECKOTO IIeHTpa. buonmormdeckoe 3Ha4YEHHWE ONTHYECKOH HM3oMepud. BzanMHoe BiHsHWE
aTOMOB B MOJIEKYyJIaX OPTaHHMYECKHWX BEIIECTB. OJEKTPOHHBIE 3((EeKThl aTOMOB M aTOMHBIX TPYIII B
OPraHMYECKUX MOJeKynax. MHaykiuoHHbIH 3(QQeKT, MOIOKUTEIbHBIH W OTPUIATCIBHBIA, €T0
ocobenHocTH. Me3omepHbii 3QdekT (3¢ dexT conpsuKkeHus1), ero 0COOSHHOCTH.
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JdemoHcTpauuu

Komnekunn opraHnveckux BemIecTB (B TOM YHCIE JICKAPCTBEHHBIX MpPENapaToB, KpacHTENeH),
MaTepuanoB (IPUPOJAHBIX U CHHTETUYCCKUX KaydyKOB, TIACTMACC U BOJIOKOH) M U3JIEIHIA U3 HUX (HUTEH,
TKaHe#d, OTHmeloYHBIX MarepuanoB). Mogemn momekyn CH,;, C,H,, C,H,, CgHs, CH3;0H —
[IapOCTEep)KHEBbIE M OOBeMHBIE.  MOAENM OTTANKUBAaHWS THOPUAHBIX OpOWTalel C TMOMOIIBIO
BO3AYIIHBIX MIapoB.  BzaumopelcTBHE HATPUSA C OSTAHOJIOM M OTCYTCTBHE B3aUMOACHCTBHA C
TUATUIOBEIM d(upoM. OmNBITE, TOATBEPKAAOIINE HaIHUUe (PYHKIMOHAIHHBIX TPYIMIT y COSAMHEHUN
Pa3IMYHBIX KJIACCOB.

JlaGopaTopHBIii OIBIT

UsrotoBnenne Mopaeneil MoONeKyl — MpeAcTaBUTENCH pa3IMYHBIX KIACCOB OPTaHMUYECKUX
COEIMHECHUI.

IIpakTHyeckoe 3amsaTue Nel*: OQOHapy:KeHHe yriepoga W BOAOPOAa B OPraHH4YeCKOM
coequHennn. OOHapy:keHHe rajoreHoB (poda belnpmTeitna)

Tema 1.2 IIpeneabHble yIi1eBOAOPOIbI

5) I'omoustornyecknii psix ankanoB. lLlnkiioankansl. XuMHYecKHe CBOIMCTBA AJIKAHOB.

[Touste 06 yrieBomopomax. OCOOCHHOCTH CTPOCHMSI MPEIEIHHBIX YTIECBOAOPOIOB. AJKAHBI
KaK TpeACTaBUTEeNN TNPEAEeNbHBIX YIJEBOIOPOAOB.  ODJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJIBl METaHa M JPYTUX alkaHoB. [ 'omojorudeckuil psaa u usomepusi napapunoB. HopmansHoe u
pa3BeTBIIEHHOE CTPOEHHE YIJeponHOW Lenu. HoMeHKIaTypaalkaHOB M AIKWIBHBIX 3aMECTUTENCH.
®dusnueckre CBOWCTBA aTKaHOB. AJIKAHBI B IPUPOJIE.

l'omonornyeckuii psa ¥ HOMEHKIATypa LUKIOATKaHOB, uX obmias Qopmyna. Ilonsrue o

HaMpsOKEHUU  [HKIIA. N3omepus 1MKIOATKAHOB: MEXKJIacCOBas, YTIEPOJHOTO  CKElleTa,
reomerpuueckas. [lonmydyeHue M (Qu3MYECKHE CBOMCTBA IUKIOAIKAHOB. XHMHUYECKHE CBOWMCTBA
[UKIIOAJIKAHOB. Crnenmduka CBOWCTB NHKIOATKAaHOB C MalbIM pa3MepoM IHKIa.  Peakuun

MIPUCOEANHEHUS U PaIUKaIbHOTO 3aMEIIECHNUS.
Peakiun Sp-tuna:  ranorenuposanue (padorst H.  H. CemenoBa), HHUTpoBaHHME IO

KonoBanoBy. MexaHu3M peakiuu XJIOPUPOBAHUS aldKaHOB. Peakiuu AETUIpUpPOBAHUS, TOPCHUS,
KaTaJIUTUYECKOTO OKHCIICHHUS aJIkaHOB. KpeKWHTr ankaHOB, pa3nWyHBbIC BHIBI KPEKWHTA, NpPUMEHEHHE B
MPOMBINIUIEHHOCTH. [IMpOmH3 1 KOHBEPCHS MeTaHa, M30MEPHU3aIUs alIKaHOB.

[IpumeneHue u criocoOb! moydeHus ankanoB. O01acTH MpUMEHEHHS allkaHOB. [IpOMEIIIIICHHEIC
CIOCOOBI TONYYCHUS QJIKaHOB:  TIONYYCHHE W3 MPHUPOJHBIX HMCTOYHUKOB, KPEKUHT MapaduHOB,
MOJy4YeHUE CHHTETUYECKOro OCH3WHa, Tasu(uKaIus yrisd, TUAPUpOBaHUE ankaHoB. JlaGoparopHble
CIIOCOOBI MOTYYCHHUS AIKAaHOB: CHHTE3 Broplia, ekapOoKCHIMpoBaHue, THAPOIN3 KapOuaa amrOMUHMS.

JdemoHcTpauuu

Mopnenn MoJeKyJl MeTaHa, [PYTHX alKaHOB, pa3IMYHBIX KOH(OpMaluii NHKIOTeKCaHa.
PactBopenue napadyHa B OCH3MHE U MCHIAPEHUE PACTBOPUTENS U3 cMecu. [lnaBneHue mapadguHa u ero
OTHOIIIEHNWE K Boje (pacTBOPHUMOCTH, IUIOTHOCTh, CMAadMBaHWE). Pa3neneHne 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
OKCHJIOB TSDKEIBIX MeTauioB napadguaoM. OTHOIICHUE NMKIIOTEKCaHAa K OPOMHOHM BOJE M PacTBOPY
TepMaHTaHaTa Kajws.

JlabopaTopHbIe ONBITHI

WsroroBnenne  Mojenel  MOJEKYJ — aJKaHOB M TalOreHaJKaHOB.  M3roromieHHe
napadUHAPOBaHHOW Oymarw, HWCIBITaHUE €€ CBONCTB: OTHOIIEHWE K Bojae W kupam. OOHapyKeHHE
BOJIbI, CaXKU, YIJIEKHCIOIO rasa B MpOAYyKTaxX TopeHus cBeud. O3HAKOMJICHHE CO CBOMCTBAMHU TBEPJbBIX
napauHOB: TUTaBIEHHEM, PAacCTBOPMMOCTBIO B BOJE W OPTAaHMYECKUX PACTBOPHUTEISIX, XUMHUYECKON
WHEPTHOCTHIO (OTCYTCTBHEM B3aMMOJCHCTBUS C OpOMHOW BOJIOHM, pacTBOpaMM IIepMaHTa HaTaKaJus,
TUAPOKCHU]IA HATPUSIM CEPHOU KUCIIOTHI).

MpakTnyeckoe 3auatue Ne2*: [lonyuyenme ™MeTaHa W HU3yYeHHE €ro CBOWCTB:
TOPEHUS,0THOIICHHSI K OpPOMHOM BOJIE U paCTBOpPY MEpMaHraHaTa Kallus

Tema 1.3 DTujIeHOBBIE U JUEHOBBIE YIJI€BOI0POAbI
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6) I'omojoruyeckuii psix ajdkeHOB. XHMHYeCKHEe CBOWCTBA ajJKCHOB. AJIKAaJAUEHBI.
OcHOBHbIE TOHSITUSI XUMHH BBICOKOMOJIEKYJSIPHBIX COeJUHEHUHl (Ha TmpuMepe MPOIYKTOB
MOJIMMEPU3AINY AIKCHOB, aJTKAIMCHOB U MX TaJIOT €HITPOU3BOIHBIX )

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIBI STHJICHA U aJIKeHOB. [ oMonoruyeckuit
psin u odmas Gopmyna ankeHoB. V3oMepus STHICHOBBIX YIIIEBOJOPOJIOB: MEKKIACCOBAS, YIIEPOTHOTO
CKeJleTa, IIOJIOKEHHUSI KPaTHOM CBsizW, TeoMmeTpudeckas. OCOOCHHOCTH HOMEHKIATYPHI 3THUICHOBBIX
YIJIEBOJOPOAOB, HAa3BaHMsI BaXKHEUIIUX pagukanoB. Duznueckue CBOMCTBA aJKEHOB.

. DnekTpoWIIbHBINA XapaKTep peakifid, CKIOHHOCTb K PEakIMsIM MPUCOSIUHECHHUS, OKHCIICHUS,
MOJIMMEpHU3aIUH. [IpaBuno MapkOBHHKOBA ¥ €r0 DJCKTPOHHOE OOOCHOBAaHHME. Peakiuu
rajJoreHMpOBaHuUs, TUIPOTaJlOTeHUPOBAaHMs, TMApaTalMy, T'HApUpoBaHua. MexaHusm Apg-peakuuil.

[lonsTre o peakmusx monmumeprn3annd. [opeHre ankeHoB. Peakmmm OKHCIEHHS B MSTKHX W KECTKHX
ycrnoBusix. Peaknms Barmepa m ee 3HaueHWe U1 OOHApPYKEHHUS HENPEICIbHBIX YTIIEBOJOPOJIOB,
MOJTYYEHHUS TIIUKOJIEH.

[Ipumenenne © CHOCOOBI TMOMYYCHHUSATKEHOB. VCIIONB30BAaHHUE BBICOKOM PEAKITMOHHOM
CIIOCOOHOCTH aJIKCHOB B XHMHYECKOW IPOMBIIUICHHOCTA.  [IpuMEHeHHMe »THeHAa W TPOIMUIICHA.
[TpoMEIIIIICHHBIE CITOCOOBI TOJIYYEHUST alKeHOB. Peakiuu JeruapupoBaHUs M KPEKWHTa AJIKCHOB.
JlabopatopHble crTocOObI IOTYYCHUS aJTKEHOB.

[onsiTre u knaccuUKaIys JUCHOBBIX YTICBOIOPOJIOB MO B3aMMHOMY PACIOJIOKEHUIO KPATHBIX
cBsizeil B Mosiekyie. (OcOOEGHHOCTH 3JCKTPOHHOTO M TPOCTPAHCTBEHHOTO CTPOCHHS COTPSKCHHBIX
nueHoB. [loHsATHE O M-3NEeKTPOHHOM cucTeme. HoMeHKIaTypa AMEHOBBIX YTiieBomopoaoB. OcobeHHOCTH
XUMHYECKHUX CBOMCTB COMPSYKEHHBIX AMEHOB KaK CIECTBHE MX JEKTPOHHOroO ctpoeHus. Peakumu 1, 4-
npucoenauHeHus. [lomuMepusarus nueHoB. CrOCOOBI MOJIYYEHUS AUCHOBBIX YTIICBOAOPOAOB: pPabOTHI
C. B. Jlebenea, meruapupoBaHUE aIKAHOB.

Mounomep, TOIMMEp, Peaxiys MOIUMEPHU3aIiH, CTEIEeHb MOJUMEPU3alliN, CTPYKTYpHOE 3BEHO.
Tunel MOMMMEPHBIX LENEH: JHHEHHBIC, pPa3BETBICHHBIC, CIHIUTHIC. [lOHATHE O CTEpeOoperyIsSpHBIX
nonumepax. [loauMepsl TEpPMOIUTACTUYHEBIE M TEPMOpEaKkTHBHBIC. lIpejcraBieHune o ruractMaccax u
amactomepax.  llodwdTueH BBICOKOTO ¥ HH3KOTO JaBJICHWS, €ro CBOWCTBA W TIPUMEHEHHE.
Karanuzatopel Hurnepa — Harra. TloaunponuieH, ero mpuMeHEHHUE U CBOMCTBA. [ ajioreHcoiepkaiine
MOJIUMEPHI: Te(IOH, TOMMBHHWIXJIOpUA. Kaydyku HaTypanbHbIH W cuHTeTHuYeckue. CormonmmMepsl
(OyTammeH-CTUPOINIbHBIN KaydyK). BynkaHuzanus Kaydyka, pe3wHa u YOOHHT.

JdeMoHcTpanuu

Monenu MOJEKYJl CTPYKTYpHBIX M TIPOCTPAHCTBEHHBIX HM30MEPOB AalKCHOB W aJIKaJMCHOB.
Komnekmus «Kayuayk u pesnHa». JlenonuMepusanus kaydyka. CrymeHne MISYHOTO COKa KayTyKOHOCOB
(Monouasi, olyBaHYHKOB, (UKYCA).

JlaGopaTopHbIe ONBITHI
OOHapyxeHHEe HENpeneiIbHBIX COCJAMHEHUH B KepocuHe, ckunupape. O3HAKOMIICHHE C
o0pa3iamu MoNMATHIIEHA U ToUNpornmieHa. PacriosHaBarne o0pas3IioB aKaHOB U alIKEHOB.

IIpakTHyeckoe 3ansite Ned*: IloydeHme 3TH/IeHa AermaApaTamyedl 3THJIOBOrO CIHMPTA.
BsaumoneiictBue sTHneHa ¢ OpOMHON BOAOH, pacTBOpOM mepMaHraHarta Kanus. CpaBHEHHE ITaMEHU
JTHJICHA C IJITAMEHEM TIPEICIBHBIX YTICBOIOPOIOB (METaHa, POITaH-0yTaHOBOW CMECH)

Tema 1.4 AneTnsieHOBbBIE YIJIEBOIOPOABI

7) Tomosormyeckuii psii aJKMHOB. XHMHMYECKHMEe CBOiCTBAa M NPUMEHEHHE AJIKHHOB.
ITosyyenne aaKUHOB.

ONEeKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHUE alleTUIIEHA U JPYIMX aJKUHOB. [ oMosormdeckui
psinx u oOmas d¢opmyia ankuHOB. HOMEHKiaTypa aneTHJIeHOBBIX YIIeBOIOpOmoB.  M3omepus
MEXKJIaCCOBasi, yTIEPOTHOTO CKEJIeTa, MOJ0KEHUS KPATHOHM CBS3H.

OcoOeHHOCTH peakIMid MPUCOSAMHEHHS IO TPOWHOH YIJepon-yriepogHOW cBs3H. Peakius
Kyuepora. IlpaBuino MapkoBHHKOBa IPUMEHHUTEIHHO K arleTWiacHaM. [lOABMKHOCTH aTomMa BOJIOpPOJa
(kucmoTHBIE CBOWCTBa ankWHOB).  Oxucinenue amkmHOB.  Peakmus 3emmHckoro.  Ilpumenenue
aleTIIICHOBBIX yIiIeBOJ0poaoB. llommBuHMIAETAT.

[Momryuenue aneTuieHa MTUPOIU30M METaHA ¥ KapOUTHBIM METOJIOM.
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JdemoHcTpauuu

Monenu MONEKyYIBI alleTHIIeHa U APYTuX ankuHoB. llomydeHne aneTnneHa u3 Kapouaa KaabIus,
O03HAKOMJICHUE C (PU3UYCCKUMU W XMMHYCCKUMH CBOWCTBAMH alleTUJICHA: PacTBOPUMOCTBIO B BOJIE,
TOpeHUEeM, B3aUMOJICHCTBIEM ¢ OPOMHOU BOJIOM, pacTBOPOM IepMaHraHara kaus, coismu meau (1) u
cepebpa.

JlabopaTopHBIii ONBIT
H3roroBiienne Mojene MoJieKyJl aTkKMHOB, X U30MEPOB.

I[MpakTtuyeckoe 3ansTue Ne4*: M3rorosiieHue Mojaesieil MOJIeKYJI AJKUHOB, UX H30MEPOB.

Tema 1.5 ApomaTuyeckue yriaeBoaopoabl

8) T'omosormueckmuii psix apeHoB. XuMMH4YecKHe cBoiicTBa apeHoB. I[IpumeHenme u
nojydenue apeHoB. Hers. [Ipupoansblii n nonmyTHbI HepTAHOI ra3el. KaMeHHBIN yroJb.

benson xak mpemcraBUTENh apeHOB.  Pa3BUTHE TMPEACTABICHWM O CTPOCHHUH OcH30I1a.
CoBpeMeHHEBIE TIPeICTaBICHUS 00 3JIEKTPOHHOM M IMPOCTPAHCTBEHHOM CTpoeHHH OeH3oi1a. OOpa3oBaHwme
apoMaTHYeCcKOil T-cuctembl. ['oMosiorn OeH3o0ia, WX HOMEHKIIaTypa, obmas gopmyna. Homenknarypa
IUTST  AU3aMEIIeHHBIX TPOM3BOAHBIX O€H301a: OpTO-, MeTa-, Iapa-pacloioKeHHE 3aMECTHTENCH.
®dusznyecKre CBONCTBA apEHOB.

[Mpumepsr peaknuii  IEKTPOPUIBLHOTO  3aMEIEHUS: TaJIOTCHUPOBaHUS, AJIKIIINPOBAHUS
(katanmzaropel @punens — Kpadrca), HuTpoBaHus, cynbdupoBaHus. Peakiuu THAPUPOBAHUS WU
MPUCOETMHEHUS XJIopa K 0eH301y. OCOOEHHOCTH XMMHYECKHUX CBOMCTB TOMOJIOTOB OeH30/1a. B3ammHOe
BIUSHHE aTOMOB Ha MpHMEpPe TOMOJIOTOB apeHoB. OpueHTanmus B pPeakIusxX 3JIEKTPO(UIBHOTO
3amenieHus. Opuentants [ u 11 pona.

[IpuponHbie HWCTOYHUKK apOMATUYECKHX YTJIEBOAOPOJIOB. ApoMaTtuzanusi alKaHOB H
IIAKJIOAKAHOB. AJIKMIIMpOBaHUe OCH307Ia.

[IpupoaHbIE NCTOYHUKY YTIIEBOJI0POIOB

Haxoxxaenue B mpupone, coctaB U (uzndeckue cBoiictBa He(pTH. TOIITUBHO — SHEPreTHIECKOE
3HaueHue Hetu. [IpombinuieHHas nepepadoTka HehTH. PexThdukaius HehTH, OCHOBHBIC (QPAKIUH €€
pasneneHus, WX KCIOJb30BaHHE. BropuyHas mepepaboTka HETENpOayKTOB. PexTudukanus mazyra
MIPH YMEHBIIICHHOM JlaBicHud. KpekuHr HedTenpomykToB. PazmuuHble BUABI KpekuHra, paboTsl B. T
IyxoBa. M3omepuzaius ankaHoB. ANKHINPOBAHHE HENPEIENbHBIX YIJIEBOAOPOAOB. PudopmuHr
HedTenpoaykToB. KadecTBo aBTOMOOMIBEHOTO TOIUTHBA. OKTaHOBOE YKCIIO.

CpaBHeHHe cocTaBa MPUPOAHOTO U MOIYTHOT'O I'a30B, MX MPAKTHYECKOE MCIIOIb30BAHUE.

OCHOBHBIE HamNpaBIIEHWS HCIOJB30BAHUA KaMEHHOTO yrisi. KokcoBaHWe KaMEHHOIrO VTJis,
BaOXHEHWIIME TPOMYKTHl ATOTO TpoIecca: KOKC, KaMEHHOYToJbHas CMOJa, HaJCMOJIbHAs BOJa.
CoenuHEHUs, BBIICISIEMbBIC U3 KAMEHHOYTOJIBHOW CMOJIBL. [IpOMyKTHI, MONydaeMble U3 HAJICMOIBHON
BOJIBI. DKOJIOTMYECKUE acTeKThI IOOBIUU, IepepadOTKU U MCIIOJIb30BaHUS TOPIOYUX UCKOTIAEMBIX.

JdeMoHcTpanuu

[TapocTepkHEBBIE U OOBEMHBIC MOJICTH MOJICKYJ O€H30J1a M ero ToMoJIoroB.Pa3aencHue cMecu
0OeH301T — BOJIa C TTOMOIIBIO JCIUTEILHON BOPOHKH. PacTBopsromnias crmocoOHOCTh OeH307a (PKCTPaKIHs
OpPraHUYECKUX W HEOPraHWYECKHUX BEIIeCTB OEH30JI0M W3 BOJHOTO pPacTBOpa Hona, KpacHTelew;
pacTBopeHHE B OCH30JIE BEIIECTB, TPYTHOPACTBOPUMBIX B BOjie (cepbl, OeH30iHOI kucioTe). ['openue
Ocenzoma. OrHomieHne OeH301a K OpOMHOW BOJZle, pacTBOpPY IiepMaHTaHata Kamusa. lloiydenwme
HUTpoOeH30Ma.  O3HakoMJIeHHE ¢ (U3WYSCKUMH CBOHCTBAMH apOMAaTHYCCKHUX YTIEBOAOPOIIOB C
UCTIONb30BaHueM pacTBoputens «ConbBeHT». 3roTOBIEHHE M UCIOIB30BaHUE MPOCTEHIIEro mprudopa
Jutst xpomatorpaduu. IlonydueHune OeH30Ma eKapOOKCUIMPOBaHHEM OCH30MHOM KUCIOTHL. [lomydyenue u
paccioeHrne SMylbcuu OeH30Ma ¢ Bomoi.  OtTHomieHwe OeH3o0ja K OpOMHOM BOJE W PacTBOPY
TIEpMaHTaHaTa KaJusl.

Konnexnus «[IpupoaHble HICTOYHUKH YTIEBOIOPOA0BY. CpaBHEHUE MPOIIECCOB TOPEHUS HEPTH U
npupoaHoro raza. O6pa3zoBaHue He(TSIHOHN TUIEHKH Ha MOBEPXHOCTH BOJBL. KaTanuTUYecKuil KpeKHHT
napaduHa (W1 KEpOCHHA).

JlabopaTopHbIe ONBITHI

Omnpenenenue HaIU4YKUsA HENPENENbHBIX YIJIEBOJAOPOAOB B OCH3MHE U KepocuHe. PacTBopuMOCTh
pa3nu4HbIX HePTENpOAYKTOB (OCH3MHA, KEPOCHHA, AWU3EIBHOTO TOIUIMBA, Ba3elMHa, napaduHa) Apyr B
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apyre.

IIpakTHyeckoe 3aHsiTHe NeS*: OmnpenesieHMe HAJMYUsl HeNpededbHBIX YIJIEBOJOPOI0OB B
OeH3uHe M KepocuHe. PacTBOpMMOCTb pa3nuyHbIX HeTenpoaykToB (OCH3MHA, KEPOCHHA, JU3EIHHOTO
TOIIMBA, Ba3elIMHA, mapaduHa) APyr B Apyre.

Tema 1.6 I'mapokcuiIbHbIE COeTUHEHUS

9) CTpoenne u Kjaaccupukanus CIMPTOB. XUMHYECKHE CBOMCTBA AJIKAHOJI0B. DeHoJI.

Krnaccudukamus ciupToB 1Mo THITY YTIIEBOJAOPOAHOTO pagiKaia, YHCITY THAPOKCHIBHBIX TPYI U
TUITy aTOMa yriepoja, CBI3aHHOTO C THIPOKCUJIBHON TpYIIoOi. ODJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHE THIPOKCHIBHONH Tpynmbl. BiusHWE CTpOCHHMS CHUPTOB HAa WX (PU3UYESCKHE CBOWCTBA.
MexMomeKymsipHas BOJOPOJIHAS CBsI3b. | OMOJOTHUYECKHH P MpeaeNbHBIX OJHOATOMHBIX CIIHPTOB.
M3oMepust 1 HOMEHKJIATypa aIKaHOJIOB, X 00Imas ¢hopmyia.

PeaknmonHast CcrmocOOHOCTh TPEICNIBHBIX OJHOATOMHBIX CHUPTOB.  CpaBHEHHE KHUCIIOTHO-
OCHOBHBIX CBOMCTB OPTaHMYECKUX M HEOPTaHUYECKHX COeMWHEHHH, comepxkamux OH-rpynmy: Kucior,
OCHOBaHHUH, aM(pOTEepHBIX COeNWHEHUH (BOABI, CHUPTOB). Peakiuu, MOATBEP)KIAIOMINE KHUCIOTHBIE
CBOMCTBa criUpTOB. Peakiuu 3aMelieHus TUAPOKCHIBLHON TPyNmmbl. MEXMONEKyIsapHas NeruapaTaus
CITUPTOB, YCIOBHUSA 00pa3oBaHUs MPOCTHIX 3GupoB. CiokHbIE 3(HUPH HEOPTAHUIECKUX M OPTaHMICCKIX
KHUCJIOT, peakiuu dteprudukani. OKHCICHHE U OKHCIUTENFHOE ASTHAPUPOBAHIE CITUPTOB.

Crioco0b! oy4yeHus CUpToOB. [ MApOIu3 rajoreHankaHoB. [ mWaparaus alkeHOB, YCIOBUS €¢
npoBejicHus. BoccTraHOBIIeHNE KapOOHWIBHBIX COSTMHECHUH.

OTtnenpHBIE TIPENCTAaBUTENH AJIKaHOJOB. MeTaHOd,  ero MPOMBIIUIEHHOE TIOJIy4YeHHE W
MPUMEHEHUE B TIPOMBINIICHHOCTH. buoiorndeckoe neficteue meranona. Creruduueckue CrocoObl
MOJTyYEHUSI TUIIOBOTO criupTa. DU3HOIOTHYeCKOe ACHCTBUE 3TAHOJIA.

MHuoroaromuble ciupThl. M30Mepuss 1 HOMEHKJIATypa IMpeicTaBUTeNell NBYX- U TPEXaTOMHBIX
CITUPTOB. OCOOEHHOCTH XWMHYECKHX CBOWCTB MHOTOATOMHBIX CITHPTOB, WX KadeCTBEHHOE
oOHapyxenue. OTHENbHBIC MPEACTABUTENN: JTUICHIJIMKOb, TIHUICPUH, CHOCOOBI UX TMONYYCHUS,
MPAKTHYECKOE TPUMEHEHUE.

DNeKTpOHHOE M TPOCTPAHCTBEHHOE CTpoeHHe (eHoma. BianMHOe BIHSIHHE apOMaTHYECKOTrO
KOJIbIIA M THUAPOKCHIILHOW Tpymlibl. XHWMHUYECKHE CBOWCTBA (heHOJIA KaK (PYHKIHMS €r0 XUMUYECKOTO
ctpoeHus. bpomupoBanue (eHona (KauecTBEHHAsl peakius), HUTpOBaHHE (TUKPUHOBAs KUCIIOTa, €€
CcBOiicTBAa M mpuMeHeHue). (OOpa3oBaHHE OKpAIICHHBIX KOMILIEKCOB ¢ moHoMm Fe’'. Ilpumencuue
¢denona. [Nomydyenue eHoma B IPOMBIIUICHHOCTH.

JdemoHcTpauuu

Mojenu MOJNEKyJd CHUPTOB H (EHONOB. PacTBOPUMOCTH B BOJIE aIKAHOJIOB, 3THIICHTIIMKOJS,
rmnepuHa, geHona. CpaBHEHHE CKOPOCTU B3aWMOJICHCTBUISI HATPUS C 3TAHOJOM, MPOIAHOJIOM-2, 2-
METHJI-TIPOTIAHOJIOM-2, ThullepuHoM. [lomydeHue Opoma3TaHa W3 3TaHONa. BhiTecHeHWe QeHona u3
(heHOIATA HATPHUSA YTOIBHOU KUCIOTOH. Peakmus dhenona ¢ popmanpaerunoM. KauecTBeHHBIE peaKIiy Ha
(heHos. 3aBUCUMOCTH pacTBOpHMOCTH (heHOJla B BOJE OT TemIeparypbl. B3ammopeiicTBue ¢eHona c
pactBopoM mienoun. Pacro3HaBaHme pacTBOpPOB (eHONSTa HaTpus W KapOoHata HaTpus (O0apOoTax
BBI/IBIXaEMOT0 BO3yXa WM JIEHCTBHE CHIILHOW KUCIOTHI). Pacio3HaBaHne BOIHBIX pacTBOPOB (heHoNa n
TIIALIEpPHUHA.

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

IpakTnyeckoe 3anaTue Ne6*: M3yueHue pacTBOPUMOCTH CHHUPTOB B Bode. OKucieHue
CIUPTOB Pa3IMYHOrO CTPOCHHS XPOMOBO# cMechio. [lomydyenue muatTuinoBoro sdupa. ITomydenue
TIIMIepaTa MeIu.

Tema 1.7 Asibaeruabl 4 KETOHbI

10) Tomousiornyeckue psigbl aJdbJerugoB W KeTOHOB. IlpuMeHeHme H ToOJIy4eHHe
KapOOHWJIbHBIX COeNHEHN.

[TonsiTne 0 KapOOHMIIBHBIX COCIMHEHUSX. OJEKTPOHHOE CTPOCHHE KapOOHHMIBHOW TPYIIIBL
W3omepust 1 HOMEHKIIATypa ajibAEruI0B U KeTOHOB. Du3ndeckne CBOHCTBAa KApOOHUIIBHBIX COCAMHEHHH.
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XuUMIYecKre CBOWCTBA ANBJCTHIOB M KETOHOB. PeaKIMOHHAs CIIOCOOHOCTh KapOOHMIBHBIX
COCJIMHEHMIA. Peakiuy OKWCIICHWs allbJETHJIOB, KadeCTBEHHBIC PEAKIMM Ha IbJCTHIIHYIO TPYIIIY.
Peakuu monmukonneHcaryu: o0pa3oBaHue GeHOT0()OPMAaThACTHIHBIX CMOJ.

[IpuMmeHeHne anbIeTUI0B U KETOHOB B OBITY W MPOMBINUICHHOCTH. AJBACTHIIBI U KETOHBI B
npupoje (3pupHbie Macia, GepoMonsl). TloaydeHrne KapOOHUIBHBIX COSAMHEHUN OKHCICHHEM CIIUPTOB,
THIIpaTaliell anKWHOB, OKHCJICHHUEM YIIIeBOJ0poJioB.  OTaeibHbIC MPEACTABUTENH AIbJCTHIOB U
KETOHOB, CIEeNU(UICCKIE CITOCOOBI X TIOTYUYCHHS U CBOWCTBA.

JdemoHcTpauuu

[TapocTepkHEBbIE W OOBEMHBIC MOJEITH MOJICKYJ albJIErHIIOB U KeTOHOB.  [lomyueHue
YKCYCHOTO albJIeTHAa,  OKUCICHHE JTaHOJa XPOMOBOM cMmechlo.  KaudecTBeHHBIE peakuuu Ha
aNbIETHIHYIO TPYIIILY.

JlabopaTopHbIe ONBITHI
OxkwuciieHHe dTaHOJAa B  OJTaHadb pPAacKAJICHHOH MemHOW  TpoBoiokoi. [lomydenune
(beHoI0MOpMaIBIECTUAHOTO TTONMMepa. Pacno3HaBaHue pacTBOpa alleToHa 1 (hopMaluHa.

IIpakTuyeckoe 3anaTHeNe7*: MH3ydyeHHe BOCCTAHOBHTEJILHBIX CBOWCTB aJIbJAerUa0B:
peaknms «cepeOpsHOrOo 3epkajia», BoccTaHoBleHHWe ruapokcuma wmemau (II). BzammomelicTBue
(hopManbaeruna ¢ TUAPOCYIb(PUTOM HATPHS

Tema 1.8 Kap0oHOBBI€ KUCJIOTHI M HX TPOU3BOIHBIE

11) 'omosnornveckuii psig nNpeAeSbHBIX OAHOOCHOBHBIX KAPOOHOBBIX KUCJIOT.

[onsitTue 0 KapOOHOBBIX KHCIIOTaX M MX KiaccH(UKanus. IJICKTPOHHOE M MPOCTPAHCTBEHHOE
CTpoeHHE KapOOKCHIIBHOW TPYIIBL. | 'OMOJOTHYECKH P MpelebHBIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, WX HOMEHKJIATypa W W30Mepusa. MEeXMONEeKyIIpHble BOJOPOAHBIE CBS3M KapOOKCHIIBHBIX
TPYNI, WX BIMSHHUE HA (PU3NYCCKHE CBOMCTBA KAPOOHOBBIX KUCIIOT.

XuMu4yeckue CBOWCTBA KapOOHOBBIX KUCIOT. Peakiinu, WITFOCTPUPYIOIINE KUCIOTHRIC CBOHCTBA
M WX CpaBHEHHE CO CBOICTBAMH HEOPTaHWYECKHX KHCIIOT. ObpazoBanne (HyHKIIMOHATHHBIX
MIPOU3BOAHBIX KapOOHOBBIX KUCIOT. Peakiuu stepudukanuu. AHTUIPUILI KApOOHOBBIX KUCIOT, WX
MOJTyYeHUE U IPUMEHEHUE.

Crioco6b! moTyueHUsT KapOOHOBBIX KHUCIOT. OTAENBbHBIE MPEACTABUTENN U UX 3HavueHue. O01mme
CIIOCOOBI TTOTyYEHHUS: OKWCIICHHE aJIKaHOB, aJIKEHOB, IEPBUYHBIX CIHPTOB, albACTHAOB. Bakueiimme
MPEJICTABUTENIN KapOOHOBBIX KUCJIOT, HMX OHOJIOTMYECKas poJib, CHEIH(PHUYSCKUE CIIOCOOBI MOIYyYCHUS,
CBOICTBAa W MPHUMEHEHHWE MYpPaBbUHOM, YKCYCHOM, HaJbMUTUHOBOM M CTEApUHOBOI; aKpWJIOBOW U
METaKpHUIIOBOW; OJICMHOBOH, IMHOJICBOU 1 JTMHOJICHOBOM; IIIaBEJICBOM; OCH30MHOM KHUCIIOT.

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

CrpoeHue W HOMEHKJIATypa CIIOXKHBIX 3(HpPOB, MEXKIaccoBash H30MEpHsl C KapOOHOBBIMU
kuciotamMu.  CriocoOBl TOMydeHUS CIOXKHBIX 3¢upoB. OOpaTMMOCTh peakmuu JSTepUPHUKAIIN U
(hakTopHI, BIUSIONINE HAa CMEIICHHE pPaBHOBECHSI. OO0Opa3zoBaHUE CIIOXKHBIX TMOJUIPHUPOB.
[MommyTunenTepedranar. JlaBcan kak mpeaCcTaBUTEIh CHHTETHYSCKIX BOJOKOH. XHWMHUYECKHE CBOWCTBA
Y IPUMEHEHHE CII0KHBIX d(HUPOB.

Kupsl kak croxsele d3Qupsl TaunepuHa. KapOOHOBBIE KHCIOTHI, BXOJISIINE B COCTaB KUPOB.
3aBUCHMOCTh KOHCHUCTCHIIMM J>KHPOB OT WX CocTaBa. XWMHUYECKHE CBOWCTBA J>KHPOB: THAPOIIU3,
OMBUICHHE,  THApPUpOBaHWE.  buomorndeckas ponb JKHPOB, WX HCIONB30BaHWE B OBITY U
MIPOMBIIIIEHHOCTH.

Mseiia.  CrniocoObl MONYyYeHHUs COJieH: B3aMMOJIECHCTBHE KapOOHOBBIX KHCIOT C METaJLIaMH,
OCHOBHBIMH OKCHJIAMHU, OCHOBAaHUSIMH, COJSMH; IICIOYHON THIPOIH3 CIOKHBIX dPUPOB. XUMHUECKUC
CBOMCTBa coJicli KapOOHOBBIX KHUCIIOT: THIPOJIHM3, pPEaKIMH HOHHOro oOMeHa. Mblia, CYLIIHOCTh
Moromiero aeicTBusi. OTHOIIEHHE MbLUIA K jkecTkoi Boje. CuHTeTmdeckue Morouue cpenctsa — CMC
(merepreHTh), UX MPEUMYIIECTBA U HETOCTATKH.

JdemoHcTpauuu

3HaKOMCTBO ¢ (DUBMYCCKUMHM CBOHCTBAMH BaKHEWINIUX KapOOHOBBIX KHCIOT. Bosronka
OcH301iHOUM KHCHO0ThL. OTHOIICHHWE Pa3IUYHBIX KapOOHOBBIX KHCIOT K Boje. CpaBHeHue pH BOmHBIX
pacTBOPOB YKCYCHOM U COJISTHOM KHUCJIOT OAMHAKOBOW MoJiApHOCTU. I[lodydeHue mpUsITHO MaxHYLIEro
cnoxHoro 3¢dupa. OTHOIIEHHWE CIUBOYHOTO, IMOJCOJHEYHOIO, MAITMHHOIO Macel W MaprapuHa K
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OpOMHOIBOIE ¥ paCTBOPY NIEpPMaHTaHATa KaJIHS.

JlabopaTopHbIe ONBITHI

B3aumogeiicTBue pacTBOpa YKCYCHOW KHCIIOTBI C MarHueM, OKCHIOM IIMHKA, TUAPOKCHIIOM
xkenesa (III), pacTBopom kapOoHaTa Kamus M creapara kamus. O3HakoMJIEHHE ¢ 00pa3iaMy CIIOKHBIX
3¢upoB. OTHOIIEHNE CIOXHBIX 3(UPOB K BOIE W OpPraHMYECKWM BEIIECTBaM. BriBeneHHe >KHPHOTO
MATHA C MOMOIIBIO CIO0XHOTO 3¢upa. PacTBOPUMOCTh KHUPOB B BOJIEC M OPraHUYCCKHUX PACTBOPHUTEIISIX.
CpaBHEHHE MOIOIIUX CBOMCTB X03s1cTBeHHOTO MbUTa 1 CMC B 5KeCTKOM BOJIE.

IIpakTHyeckoe 3anaTHEe Ne 8%: PacTBOpMMOCTH pPa3INYHBIX KAapOOHOBBIX KHCJIOT B BOJe.
BsaumopneiictBue yKCYCHOHW KHCIOTHI ¢ MeTaiamu. llomydeHwe H30aMHIOBOTO 3¢HUpa YKCYCHON
KHCJIOTBHI.

IIpakTHyeckoe 3ansaTHEe Ne9*: CpaBHeHHMe CTeNeHH HEHACHIIIEHHOCTH TBEPAOr0 U KHIKOI0
skupoB. OmbuieHue sxupa. [lomydeHne Mblla W M3YYE€HHE €ro CBOMCTB: MEeHOOOPa30BaHMS, peakuit
HMOHHOI00OMEHa, TUIPOJIN3a, BBIAEIEHUS CBOOOIHBIX AKUPHBIX KUCIIOT.

Tema 1.9 YrieBoasl

13) Ilonsitue 06 yriaesoaax. Monocaxapuabl. J{ucaxapuasl. Iloaucaxapuasbl.

Knaccudukamus yrneBomoB. MoOHO-, TU- W TONHCAXapuibl, MPEICTABUTENN KaKJOW TPYIIIBI
yTIeBOMIOB. buosorndeckast poib yriieBOIOB, WX 3HAUYCHHUE B )KU3HU YEIOBEKA U OOIIECTBa.

CrpoeHue W onTHYECKas HM30MEpHsi MOHOcaxapujoB. WX knaccudukamus MO YUCITy aTOMOB
yriaepona W mpupose KapooHwiapHOW Tpynmel. Dopmynsr dumepa w Xeyopca ISl H300pakeHHS
MOJIEKYJT MOHOcaxapuaoB. OTHeceHue MoHOocaxapunoB K D- u L-psny. Baxueimme npeacraBuTenu
MOHO3. [IrOK03a, CTpOCHHE e¢ MOJICKYJNBl M (DU3MuYecKue cBOWCTBA. Tayromepus. XUMHUECKUC
CBOWCTBA TIFOKO3BI: PEAKIMH 0 allbJACTHIHON TpyIHIe («cepeOpsHOro 3epKaia», OKHCICHUE a30THOM
KHCJIOTOH, THIPHPOBaHME). Peaxiuu rifoxo3sl KaK MHOTOATOMHOTO CIIHPTA: B3aMMOEHCTBHE TIIFOKO3BI
¢ ruapokcugoM meau (1) mpu KOMHATHOW TeMIiepatype W HarpeBaHUH. Pa3nuuyHble THUITEI OpOXKCHUS
(cnuproBoe, MomouHoOkHcIoe). [moko3a B mpupoje. buomorndeckasi posib U MPUMEHEHUE TIIFOKO3HI.
®pyKTo3a KaKk M30Mep TIOK03bl. CpaBHEHHE CTPOEHUS MOJEKYJbl U XMMHYECKUX CBOMCTB TITFOKO3BI U
(dhpykro3pl. DpykTO3a B MpHUpOJE U €¢ Ouosioruueckas ponb. [leHto3sl. Pubosza u nezoxcupubo3a Kak
MpEeACTaBUTENHN albA0NEHTO3. CTPOCHUE MOJIEKYII.

Crtpoenue amcaxapuaoB. Crioco®  cowJIeHeHHSI  IIMKIIOB. BoccranapnuBaroniie
HEBOCCTAHABJIMBAIOIIME CBOMCTBAa [MCaXapHIOB KaK CIEACTBHE cowieHeHHs mukia. CTpoeHune u
XUMUYECKHE CBOMCTBA caxapo3bl. TeXHOJOTMYECKHE OCHOBBI MPOU3BOACTBA caxaposbl. JlakTo3a u
MaJIbT03a KaK H30MePhI CaXxapo3bl.

Ob6miee crpoenne nonucaxapuaoB. CTpoeHHE MOJIEKYJIBI KpaxMaja, aMuiIo3a W aMIJIONEKTHH.
®dusnyeckre CBOWCTBA Kpaxmaja, €ro HaXOXJICHHWE B MPHPOJIE W OMOJOrudYecKas poib. [JHKoreH.
Xumuueckue cBorcTBa Kpaxmana. CTpoeHHE 3JIEMEHTAPHOTO 3B€HA IEJUTIONO03bl. BriusHue crpoeHus
MOTUMEPHON Tlenu Ha (U3WYECKHE W XUMHYECKHE CBOWCTBA MEJUTIONO03b. [ HAPOIN3 LEJUTIONO3H,
o0pa3oBaHHE CIIOXKHBIX 3(UPOB C HEOPraHWMYECKUMH W OpraHUYeCKHMMH KucioTamu. [loHsitue 00
WCKYCCTBCHHBIX BOJIOKHAX: alleTaTHOM IlIeNKe, BUCKO3e. HaxokiaeHwe B MpUpojae W OHONOTHYECKas
poxs nemtrono3sl. CpaBHEHHE CBOWCTB KpaxMala ! IeJUTFOJIO3bI.

JdeMoHcTpanuu
O6pasup! yrineBoAoB U uzaennii u3 HuxX. [lomydeHue caxapara Kanblus W BbIIEICHNE Caxapo3bl
M3 pacTBOpa caxapaTa KaJbIusl. B3anMopeiicTBue TIIIOKO3BI ¢ (DYKCHHCEPHUCTOW KHCIOTOM.

OtHomeHne pacTBOpoB caxapo3sl W ManbTo3sl K Cu(OH), mpu HarpeBanun. O3HaKOMIIEHHE C
(u3nUecKUMHU CBOMCTBAMHM Kpaxmalla W IeJUltojo3bl. HaOyxaHue wLemIrono3sl M Kpaxmala B BOJE.
[Tomy4yenue TpuHUTpaTa HE/UTIOI03bl. KoUK BOJIOKOH.

JlabopaTopHbIe ONBITHI

OsnakomiieHHe € (U3MYECKUMH CBOWMCTBAMH TJIFOKO3bI (amTeuHas yIaKOBKa, TaOJIETKH).
Kucnotasrii ruaponn3 caxaposbl. 3HAKOMCTBO ¢ obpasmamu mosmcaxapunoB. OOHapyKeHHe Kpaxmala ¢
MOMOIIIbIO KAYECTBEHHOW Peakiuy B Mejie, Xjie0e, HorypTe, MaprapiuHe, MaKapoOHHBIX M3JICIHSIX, Kpyax.

IIpakTnyeckoe 3ansitue Nel0*: Peakumsi  «cepeOpsiHOro  3epkaja»  IVIIOKO3BI.
BsaumoneiictBue rtroko3sl ¢ ruapokcugoM wmenu (II) mpum pasnmmunbix Temmeparypax. [lelicTBue
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aMMMa4HOIO0 pacTBOpa oKcHuaa cepedpa Ha caxapo3y. OOHapyXeHHe JaKTO3bl B MoJoke. JlefcTBue
1oja Ha KpaxMal.

Tema 1.10 AMUHBI, AMHHOKHUCJIOTHI, OeJKH. A30TcOoaep:xKallue TreTepoOUNKINYEeCKUe
coequHeHusi. Hyki1enHoBbIe KMCIOTHI

14) Knaccudukauus 1 u30Mepusi aMUHOB. AMHMHOKHCI0THI. bekn.

[Nonsitue 06 amuHax. llepBu4HBIC, BTOPHYHBIC M TPETHUYHBIC aMHUHBI. Kitaccudukaius aMUHOB
M0 THITy YTJIEBOJOPOTHOTO pajKala W YWCITy aMHHOTPYINI B MOJIEKyJe. | omMojormueckue psiabl
npeIeNbHBIX ATU(PATHIECKUX U apOMATHYECKHX aMUHOB, W30MEpHS U HOMCHKIIATypa.

XUMHUYECKUE CBOHCTBA aMWUHOB. AMHHBI KaK OPraHMYECKUE OCHOBAaHHWS, WX CpPaBHEHHE C
aMMUAKOM U JIDyTUMH HEOPTaHWYCCKUMH OCHOBAaHUSIMH. CpaBHEeHHE XHMHYECKUX CBOWCTB
annpaTHYeCcKuX U apoMaTHYecKuX aMiHHOB. OOpa3oBaHHe aMUJIOB. AHWIHHOBBIE KpacuTenu. [loHsTHe
O CHUHTETHYECKUX BOJIOKHAX. [lommamMmuel M NOTHMaMUIHBIC CHHTETUYCCKHIE BOJIOKHA.

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

[TonsTe 006 aMHHOKHCIOTaX, WX KiIacCHbHUKAmusa W cTpoeHHe. OnTmdeckas HU30MEpHs O-
AMUHOKHUCIIOT. HomeHnknaTtypa aMHUHOKHCIIOT. JIBOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX CBOMCTB
aMUHOKHCIIOT W €¢ UpuuyuHbl. bumonspasie woHel. Peakiuu konaeHcanuu. llenTtuaHas cBs3b.
CuHTeTHUYECKrE BOJOKHA: KamnpoH, SHaHT. Kiaccudukanus BonokoH. IlomyueHne aMHHOKHCIIOT, WX
MIpUMEHEHUE M Onoorudeckas QyHKITHS.

Benku kak mpupomuble monmMepsl. [lepBudHas, BTOpWYHASs, TPETHYHAS W YETBEPTHYHAS
CTPYKTYpHI OenkoB. DuOpHIIsApHBIE U TI00YIsIpHBIC OeTKu. XUMHUYECKUE CBOHCTBA OCITKOB: TOPCHUE,
JIeHaTypanus, THIPOJW3, KauyeCTBEHHBIC (I[BETHBIC) peakmuu. buojorndyeckue (QyHKIIMH OCIKOB, WX
3HaueHWe. benku kak KOMIOHEHT muim. [Ipobiaema OeTKOBOTO rojI0IaHus | ITyTH €€ PEIICHUS.

JdemoHcTpauuu

du3uvecKkre CBOWCTBa METHJIAMHHA: arperatHoe COCTOSIHHE, IIBET, 3allaX, OTHOIIEHHE K BOJE.
T'openne metunamuna. BzaumonelicTBue aHWiIMHA U METUJIAMHUHA ¢ BOAOU U Kuciotamu. OKpalinBaHue
TKaHEeW AaHWJIUHOBBEIMH Kpacutensmu. OOHapykeHWe (YHKIMOHAIBHBIX TPYII B  MOJIEKYJIax
aMUHOKHUCIOT. HeWTpanuzamus 1enoyd aMUHOKUCIOTOWM. HelTpanuzauuss KUCIOTHI aMHHOKHCIOTOM.
PacTBopenue u ocaxacHre OCITKOB.

JlaGopaTopHbIe ONBITHI
UsroroBnenne mapocTep>KHEBBIX M OOBEMHBIX MOJENell M30MEpPHBIX aMHHOB. PacTBopenue
0eNKoB B BoJIe M UX Koaryisius. OOHapyeHHe Oelika B KyPHHOM SIHIIe U MOJIOKE.

15) HykJienHOBbI€ KHCIOTHI

HyxnenHoBble KUCIOTHI Kak MPUPOAHBIE MoauMepbl. HykiIeoTwnbl, HX CTpOEHHE, IPHUMEpHI.
ATO n AJI®, ux B3auMMomIpeBpalleHue U poJib 3Toro mpouecca B npupoxae. Ilonsarue JHK u PHK.
Crpoenne [IHK, ee mepBuuHas u BropwdHas cTpykrypa. Paborer @. Kpuka m JI. Yorcona.
KommnementapHocTh a3otucThix ocHoBaHul. Permukarus JIHK. Ocob6ennoctu crpoenust PHK. Tumst
PHK u ux 6uonornueckue ¢pynkuun. lloHsTre o TponyHom kone (kogone). buocunres Genka B KuBOH
kieTke. ['eHHas umxeHepus u bnorexHosorus. TpancrenHsle GOpPMbI paCTEHUH U KUBOTHBIX.

JdeMoHcTpanuu

Mojenu MoJieKyJl BaXXHEWIIHUX reTepolukioB. Kolekius reTrepouukiIndecKux COeIUHEHUH.
JelictBue pacTBOpa NUpPUJMHA HAa WHAUKATOp. B3aumoneilcTBUEe NMUPUIMHA C COJSIHOW KHUCIIOTOM.
Mogens monexkynsl JJHK, neMoHCTpauus NOpuHIUNA KOMIUIEMEHTapHOCTH Aa30THCTBIX OCHOBaHUHU.
OO0pa3ubl TPOAYKTOB MTUTAHUS M3 TPAHCTCHHBIX (DOPM pacTeHUI W KUBOTHEIX. JlekapcTBa u mpemnaparsl,
M3TOTOBJICHHBIE METOJAMH T€HHON MH)KEHEPUH M OMOTEXHOIOTHH.

JlabopaTopHBIii ONBIT
H3rorosnenne 00beMHBIX U MAPOCTEPKHEBBIX MOZEIEH a30TUCTHIX TETEPOLIUKIIOB.

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

IpakTHyeckoe 3ansiTe Nel2*: Pemienne skcnnepuMeHTAIbHBIX 3a1a4
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Tema 1.11 bBuoJsioruyeckn aKTHBHbBIE COeIHHEHHS

16) ®epmenTthl. Buramunsbl. I'opmonsl. JlekapcTBa*.

[Monsitue 0 PepMeHTaX Kak O OMOJIOTHYECKUX KaTaau3aTopax 0eIKoBou mpupoel. OCOOSHHOCTH
CTPOCHUS M CBOWCTB B CPaBHEHHU C HEOPraHMUYECKMMH KaTanu3aropamu. Kitaccudukanus GepMeHTOB.
OCOOCHHOCTH CTPOCHHS W CBOHCTB (PEPMEHTOB: CEIIEKTUBHOCTh M 3(()EKTUBHOCTh. 3aBUCHMOCTD
aKTUBHOCTH (DePMEHTOB OT Temreparypsl pH cpenpl. 3HaueHUEe GEepMEHTOB B OMOJIOTHUH M IPUMEHEHUE B
MIPOMBIIIIEHHOCTH.

[Honsitue o Buramuuax. Wx kmaccudukanus u obo3HaueHne. Hopma moTpeOieHus BATAMUHOB.
BonopactBopumeie (Ha mpumepe ButamuHOB C, Tpymmnel B u P) um xupopactBopumbie (Ha mpumepe
ButaMuHOB A, D u E). ABUTaMUHO3bI, TUIIEPBUTAMHHO3EI H THIIOBUTAMUHO3EI, UX MPO(QUIAKTHKA.

[TonsiTvie 0 TOpMOHAX KaK OMOJIOTHYECKH aKTUBHBIX BEIIECTBAX, BBIMOJIHSIONINX SHIOKPUHHYIO
PETYISIIHIO KU3HENEATSIIEHOCTA OpraHu3MoB. Kiaccudukanuss TOpMOHOB: CTEpOHIIbI, POU3BOJIHBIC
AMUHOKHCIIOT, TIOJHUICNTUAHBIE W OeNKoBble TOPMOHBI.  OTJENBHBIC TMPEACTABUTENN: ACTPAIUOIL,
TECTOCTEPOH, WHCYJIHH, aIpEeHAaJHH.

[lonsiTe o jexkapcTBaX KaKk XWMHOTEPANIEBTUYECKHX Ipemnapatax. KpaTkue wucTopudecKue
CBCJICHHSI O BO3HUKHOBCHHMHM W PAa3BUTUU XHMHOTEpANWW. | pynmel JEKapcTB:  CyldbhaMuibl
(cTpenrorti), aHTHOMOTHUKY (IMCHUIWUIMH), AaHTHUIHUPETUKH (aCUPWH), aHAJIBICTHKU (aHAJIBIHH).
MexaHn3M [EHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX MPENapaToB, CTPOEHHE MOJEKYN, MPOTHO3HPOBAHHE
CBOICTB Ha OCHOBE aHANN3a XMMHUYECKOTO CTPOCHUSA. AHTHOMOTHKH, WX KIIACCU(PHUKAIUS MO0 CTPOCHUIO,
THUITY U CIIEKTPY JeHCTBUs. be3onacHble crocoObl MPUMEHEHHS, JICKAPCTBEHHBIE (POPMEI.

JdeMoHcTpanuu

CpasHenue ckopoctu paznoxkenus H,O, mon neiictBuem hepMeHTa KaTana3bl 1 HEOPraHMYECKUX
karaguzaTopoB: KI, FeCl;, MnO,.  OOpasiiel BHUTaMHUHHBIX IpenapatoB.  [loJMBHTaMUHBL
Wnmoctpanmn  GoTtorpaduii >KUBOTHBIX C pPa3lUUHBIMU  (QopMamMHu aBHUTAaMHHO30B.  Ilmakat c
M300paKeHUEM CTPYKTYPHBIX (DOpMYJ 3CTpaauoiia, TECTOCTEPOHA, ajpeHanvHa. BiauMopeiicTBre
aapenanuHa ¢ pactBopom FeCl;. BenmkoBas mpupona nHcynuHa (IIBEeTHas peaknus Ha Oenku). [lmakaTer
WIA KOJOTPaMMBI ¢ (opMyrnaMu amujia Cyib()aHUIOBON KHCIOTHI, JUTHAPOPOIHEBOH M JIOKHOMN
JUTUIPOGOITUEBOM KUCIOT, OCH3WINCHUIIWILINHA, TETPAIMKIINHA, Ie()OTaKCHMa, aCIUPHHA.

IpakTuyeckoe 3ansiTue Nel3*: McnpiTaHne pacTBOPUMOCTH aJpeHATHHA B BO/le M COJISTHOM
kucjaore. OOHApYKeHHe aCHUPHHA B TOTOBOIH JieKapcTBeHHOH dopMme.

IIpakTHyeckoe 3anaTHe Neld4*: OOHapyxkeHHe BHTAMHMHOB B NPOAYKTAX IHTAHMA.
O6nHapyxeHue BuTaMrHa A B moacoimHedHoM Macie. OOHapyxeHne BuTampHa C B S0JOYHOM COKE.
Ornpenenenne BUTaMuHa D B ppIObeM KUpe WIN KypUHOM KelTke. deficTBue epMeHTOB Ha peareHThl.

IIpakTHyeckoe 3ansaTHEe Nel5*: AHaam3 JeKapCTBeHHBIX NpenapartoB. /[eiicTBHEe aMMIIO3bI
CIHIOHBI Ha KpaxMman. [lelicTBue aeruaporeHa3bl Ha METHJICHOBBIM cunmil. JleficTBHEe KaTana3el Ha
MEPOKCH BOAOpPOJAa. AHANHM3 JIEKAPCTBEHHBIX MNpPENaparoB, IPOW3BOJHBIX CATHIIMIOBON KHCIIOTHI.
AHanu3 IeKapCTBEHHBIX NPENnapaToB, MPOU3BOIHBIX M-aMUHO(EHOIA

PA3JEJI 2. OBIIAA U HEOPI'TAHUYECKAS XUMUSA

Tema 2.1 Xumust — Hayka o BemecTBax. CTpoeHHne aToma

17) CocraB BemectBa. U3MepeHue BemrecTBa. AToM — CliokHas gactuma. CocTaB aTOMHOTO
spa. JJIEKTPOHHAsA 000/109KAa AaTOMOB™.

Xumuueckue 3eMeHTs. CrocoObl CyIIecTBOBaHUS XUMHUUECKUX 3JIEMEHTOB: aTOMBI, MPOCTHIC
U CIIOXHBIE BelIlecTBa. BemecTBa MOCTOSHHOTO M MEPEMEHHOTO COCTaBa. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTB. BemiecTBa MOJIEKYISIPHOTO U HEMOJIEKYIAPHOTO cTpoeHus. CrocoOBl 0TOOpaKeHHsI MOJIEKYI:
MOJIEKYJISIDHBIE M CTPYKTypHBIE (OPMYIJIBI; LIAPOCTEP)KHEBBIE M MacIuTaOHBIE TPOCTPAHCTBEHHEIE
(Ctroapta — bpurne6a) Moaenu MOJIEKYII.

Macca aTtoMoB u MoOJekyld. ArtomHas eauHHMIA Macchl.  OTHOCHWTENbHbIE aTOMHAs H
MOJIeKyJIApHas Macchl. Konn4ecTBO BemecTBa M €AUHHIIBI €T0 U3MEPEHHS: MOJIb, MMOJIb, KMOJb. YHCIIO
ABoragpo. MonspHas Macca.

ArperaTHble COCTOSIHMSI BeIeCTBa. TBepaoe (KpHCTaJUIMYecKoe W aMOpdHOE), JKUAKOE H
razoo0pa3Hoe arperaTHbIe COCTOSIHHS BEIECTBA. 3aKOH ABOTaJpo M €ro CISACTBUSA. MOJSpHBIH 00beM
BEIICCTB B ra3000pa3HOM cocTtosiHnd. OObeIWHEHHBIH ra30BbI 3aKOH W ypaBHeHHe MeHaeneeBa —
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Knaneiipona.

Cmecu BemecTB. Pazmuumsi MeXOy cMecsIMH W XHMHYECKHIMH COEIWHEHMsMH. MaccoBasi H
oOBeMHast TOJTM KOMITOHEHTOB CMECH.

JleMoHCTpaun

OnpITE, WUTIOCTPUPYIOIINE 3aKOH COXpaHeHHUs Macchl BemiecTB. HaGop Moxeneil atomMoB u
Mosekyn. Hekotopeie BemecTBa KonndecTBoM B 1 Moib. Moaens MonsipHOTO 00beMa ra3oB. CTpoeHune
aToma.

JlokazaTensCTBa CIOKHOCTH CTPOCHHUS aTOMA: KaTOJIHBIE U PESHTICHOBCKHE TY4YH, (POTOIPPEKT,
pPaIoaKTUBHOCTH, 3JIeKTponn3. IlmanerapHas momens atroma 3. Pesepdopma. Crpoenue aroma mo H.
Bopy. CoBpeMeHHBIC TIPECTABIICHUSI O CTPOSHUH atoMma. KOpIyCKyJIsSpHO-BOJIHOBOM Jyallu3M YacTHIL
MUKPOMUPA.

HyxkJ1oHBI: TPOTOHBI U HEUTPOHBI. M30TOMNBI U HYKJIHABL. Y CTOMYMBOCTD SJIEP.

[TonsitTue 00 3MEKTPOHHOWOPOUTAIM W AIEKTPOHHOM oOiake. KBaHTOBBIE yucna: TJIaBHOE,
opbutanpHOe (MOO0YHOE), MAarHUTHOE M CIMHOBOE. Pacmpe/ielieHue 3JIeKTPOHOB 10 SHEPTETHUSCKUM
YPOBHSM, TOAYPOBHSM M OpOHTAJSM B COOTBETCTBUHU C TPUHITUIIOM HAaUMEHBIIEH SHEPTUH, TPUHITUIIOM
[Taynu u npaBunom ['yHAa. DieKTpoHHBIE KOH(HUTYpau aTOMOB XUMHYECKHX DJIEMEHTOB. BaneHTHBIe
BO3MOXKHOCTH aTOMOB XUMHYECKHUX JJIEMEHTOB. DJICKTPOHHAS KIIACCU(PHUKAIUS XUMUYESCKUX 3JICMECHTOB:

, p-, d-, f-omemMeHTHI.

JdeMoHcTpanmu:
dotoaddexr. Moaenu opourtaneit paznmuaaoil Gopmbl.

JlabopaTopHBIii ONBIT
Habnronenne cnekTpoB HUCIyCKaHWS W TOTJIOMICHHUS COCAWHEHHH, XMMHUYECKHX DJIEMEHTOB C
HOMOIIbIO CIIEKTPOCKOIIA.

IIpakTHyeckoe 3anaTHe Nel6*: M3rorosiieHne Moaeseil MOJIeKyJI HEKOTOPBIX OPraHUYECKUX
Y HeopraHmueckux BemiectB. OUMCTKa BelIeCTB (MIBTPOBaHHEM U AUCTHIULALMEH. QOYHCTKA BellecTB
MepeKpUCTAIIIU3ALIUCH.

IIpakTHyeckoe 3ansitne Nel7*: CocTaBiieHHe 3JIeKTPOHHBIX CXeM, JJIEeKTPOHHBIX H
3JIEKTPOHHO- rpau4ecKux popmMy.Ja aTOMOB.

Tema 2.2 Ilepuonnyeckuii 3axoH u Ilepuoguyeckasi cucreMa XumMudeckux djiementon . .
MenpgesieeBa

18) OTkpsbiTHE NepuoAMYecKOro 3aKoHa. Ilepuoanyecknii 3aK0H U cTpoeHUe aToMa™,

[Ipennoceuiku: HakoIieHWE (PAKTONOTHUECKOr0 Marepuana, paboThl mpesmecTBeHHUKOB (1.
B. JleOepetinepa, A. O. Ulankyprya, JIx. A. Heroomenaca, JI. 0. Meiiepa), che3q XMMHKOB B
Kapncpys, nwnunoctHble kauectBa [I. W. Mengeneesa. Ortkpeitne J. WM.  MenaeneeBsiM
Tlepuoanueckoro 3aKoHa.

Mzotonel.  CoBpeMeHHOE MOHATHE XUMUYECKOTO JJIEMEHTa. 3akoHOMepHocTh [. Mo3znm.
CospemenHnas: popmynupoBka [lepuoamueckoro 3akona. Ilepuoguueckas cucrteMa W CTPOSHHE aToMa.
OU3NIECKU CMBICT MOPSAAKOBOTO HOMEpa 3JIEMEHTOB, HOMEPOB TpymIbl U mepuona. llepuommueckoe
W3MEHEHHE CBOWCTB JJIEMEHTOB: paJnyca aToMa; JHEPTHH WOHH3AINH; 3JIEKTPOOTPUIATENFHOCTH.
IIpyrynHbl U3MEHEHUS] METAIUTMYECKUX U HEMETANIMYECKUX CBOMCTB 3JIEMEHTOB B IPYIIAX U MEPUOAAX,
B TOM 4HCJIe OONBIMX M cBepxOoipmmx. 3HadeHue llepmommaeckoro 3akoHa W Ilepmommdeckoit
cucTeMbl XUMHUYecKux aneMeHToB [[. . MenneneeBa uisl pa3BUTHSL HAYKU U MOHUMAaHUS XUMHUYECKOU
KapTUHBI MUpAa.

JdemoHcTpauuu
Pasnmuunbie BapuaHThl TaOmuiel llepuomnyeckoll cHCTEMBI XHMHUYecKHX 3nementoB J[. .

MCH,Z[CJ'ICCB&. O6p33LIBI MMPOCTHIX BCIICCTB OKCUAOB U THAPOKCHUIOB 3JICMCHTOB 111 nepuoaa.

JlaGopaTopHBbIii ONBIT
CpaBHEHHE CBOMCTB MPOCTHIX BEIIECTB, OKCHAOB U rUApokcuaoB 3nemeHToB Il nepuona.

IIpakTyeckoe 3ansitue Nel8*: CocrasiieHHe 3JIEKTPOHHBIX cXeM U (popmya
IIpakTHyeckoe 3ansaTHe Nel9%: PacyeTHble 3agaum Ha HaXoOKIeHMe OTHOCHTEJBLHOM
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MOJ'leKy.]'IflpHOﬁ MacCcChbl. Onpez[e.neﬂne MACCOBOM [10JIM XMMHYECKHX 3JJ€MEHTOB B CJOKHOM
BEIIECCTBE.

Tema 2.3 CTpoeHue BeulecTBa

19) [TonsiTHe 0 xXuMU4ecKkoii cBa3u. KopajieHTHass XumMuuyeckas cBsi3b. MoHHasi XuMuuyeckas
CBA3BL¥,

TuIbl XUMUYECKUX CBSA3EH: KOBAJICHTHAs, MOHHAS, METAJNIMYECKas U BOJOPOIHAS.

JlBa MexaHm3Ma 0Opa30BaHMs 3TOH CBS3M: OOMEHHBIM M TOHOPHO-aKIENTOPHBIA. (OCHOBHBIC
mmapamMeTpbl dTOTO THMA CBS3W: JJIMHA, IPOYHOCTH, YTOJ CBS3W WJIW BaJICHTHBIM yroj. (OCHOBHBIC
CBOIiCTBa KOBAJICHTHOH CBSI3U: HACHIIEHHOCTD, MOJISIPU3YEMOCTh Hu MIPOYHOCTb.
DNEKTPOOTPHUIATESIHPHOCTh U KIIACCU(HKAINSA KOBAJCHTHBIX CBS3CH IO ATOMY MpPH3HAKY: TMOJSApHAS U
HETOJISIpHAST KOBAJICHTHBIE CBS3U. [lOJSIPHOCTE CBSI3M U MOJISIPHOCTH MOJICKYJIBI. CIoco0 mepeKphIBaHUs
3JIEKTPOHHBIX OpOuTanell u Kinaccu(pUKanus KOBAJICHTHBIX CBS3€H MO 3TOMY NMPU3HAKY: G- U T-CBS3H.
KpaTHOCTh KOBaJICHTHBIX CBSI3€i M KiacCH(HKAIMS WX IO 3TOMY NPU3HAKY: OJHMHAPHBIC, JBOWHBIC,
TPOWHBIE, TMOJYTOpPHBIC. THITH KPUCTAUIMUECKUX PEIICTOK Y BEMIECTB C STUM THIIOM CBS3H: aTOMHBIC U
MOJICKYJIIpHBIC. PU3NUECKHE CBOHCTBA BEIIECTB C 3TUMH KPUCTAJUTMIYECKUMHE PEIICTKAMHU.

Kpaiiauii crmyyail KOBaJeHTHOH MOJSPHOW CBsA3W. MexaHH3M OO0pa30BaHMs MOHHOW CBS3U.
HoHHbIe KPUCTAIUITMIECKUE PEIICTKH U CBOMCTBA BEIMIECTB ¢ TAKMMH KPHUCTAIIAMHU.

20) Merananyeckass XUMHYecKasi CBS3b. Bogopoanasi xumMuYecKasi  CBSI3b.
Kommuiekcoo0pa3oBanue.

OcoObIif THIT XMMUYECKOW CBSI3M, CYHICCTBYIOIIMI B MeTaulaX U ciuilaBaX. Ee oTimuus u
CXOJICTBO C KOBAJCHTHOM M HOHHOM cBsi3siMM. CBOICTBA METANIMYECKOM CBS3M. MeTallsInyecKue
KPUCTAJUIMYECKHUE PEIIETKU U CBOMCTBA BEILIECTB C TAKUMHU KPUCTAJUIAMH.

Mexann3m 00pa3oBaHUS TaKOW CBS3W. Ee xmaccudukanus: MEXMOJICKYJISIpHAst |
BHYTPHMOJICKYJISIpHAS. BOAOPOIHBIE CBSI3H. MOJECKYJIApHBIC KPUCTAUIMISCKUE PEIICTKH IS STOTO THITA
cBsizu. Dusznueckre CBOWCTBA BEIIECTB C BOJOPOJHON CBSA3bIO. bHojornueckas poiib BOJOPOIHBIX
CBsI3CH B OpraHu3alliy CTPYKTYp OHOmomuMepoB. EnuHas mpupona XUMUYECKHX CBS3CH: HaIMUUC
pa3IMYHBIX TUIIOB CBSI3€H B OJHOM BEILIECTBE, MEPEXO0J OJHOIO TUIIA CBS3H B IPYTroMl U T. 1.

[ToHssiTHE O KOMILICKCHBIX COeAMHEHUsX. KOOpAMHAIMOHHOE YHUCIIO KOMILICKCOOOpa3oBaTelIs.
BayTpeHnHss u BHEH:S cepa KoMILiekcoB. HoMeHKIaTypa KOMIUIEKCHBIX coeuHeHmi. VX 3HaveHue.

JdemoHcTpauuu

Mojgenun  MOJEKYyd  pa3iM4HOM  apXUTEKTYpHI. Mojgenu W3  BO3AYIIHBIX  IIapOB
IPOCTPAHCTBEHHOTO PACIIOIOKEHHUS SP-, SP-, SP°- THOPHIHBIX opOuTaneil. MOeIn KPUCTAITHYECKHX
pemeTok pasnuaHoro tuma. Mogmenu monekyn JIHK u 6enka.

JlabopaTopHbIe ONBITHI

B3anMmoseiicTBue MHOrOaTOMHBIX CITUPTOB C (PETMHTOBOM KUAKOCTHIO. KadecTBeHHBIE peakun
Ha noHsl Fe2+ u Fe3+.

IIpakTHyeckoe 3ansaTHe Ne20*: CocTaBjeHHe 3JeKTPOHHBIX (QOPMYJ MOJIEKYJ H
omnpeieJieHAe THIA CBSI3H.

Tema 2.4 Ilontumepsl. JIucnepcHble CHCTEMBI.

21) Heopranmuyeckmue mnojmuMmepsnl. Opranuveckue mnoauMepsl. IloHsiTHe 0 AMCHEPCHBIX
cucTemMax®.

ITonumepbl — TpoCThbie BENIECTBA C ATOMHOW KPUCTAIIMYECKOW PEHIETKOW:  ajIOTPOIHbBIE
BUJIOM3MEHEHUs yrieposa (anmas, rpadur, kapouH, ¢ysuiepeH, B3anMOCBS3b THOpUAN3aLUHN OpOHuTaneit
y aTOMOB yIJIepoAa C MPOCTPAHCTBEHHBIM CTPOCHHUEM AJIOTPONHBIX MOIU(HUKALWN); CelleH U TEJUTyp
LIETIOYEYHOTO CcTpoeHus. I[lonmmepsl — CIIOXKHBIE BEIIECTBA C ATOMHOM KPUCTAJNIMUECKON PEIIETKOM:
KBapll, KpeMHe3eM (IMOKCHIHBIE COCAMHCHHA KpEeMHHSA), KOpyHI (OKCHA aIOMUHHA) U
AMIOMOCWJIMKATHl (IIOJIEBBIE INMATHI, CHIOAAa, KaonuH). Munepansl U ropubeie nopoasl. Cepa
iactTyeckass. MuHepalibHOe BOJIOKHO — acOecT. 3HaueHHe HEOPraHHYECKHX TPUPOHBIX TOJIMMEPOB B
(hOpMHUPOBaHUHU OTHON U3 T€OJIOTHYSCKUX 000J10UeK 3eMJIH — JINTOChEPHI.

CriocoObl MX MONYYEHUs: PeakLUWy MOIMMEPU3alui U PEakuy MOoJUKoHAeHcauu. CTpyKTypbl
MOJIUMEPOB:  JIMHEWHBIE, PA3BETBICHHBIE M MPOCTPAaHCTBEHHBIE. CTPYKTYpHpOBaHHE MOJIMMEPOB:
BYJIKAHM3allUA Kay4dyKoB, [IyOjeHne OeNKOB, OTBEP)KIACHHE IOJUKOHACHCAIMOHHBIX MOIUMEPOB.
Krnaccugukanust noJuMepoB 1o pa3InyHbIM IpU3HAKAM.
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Hucnepcupie cucrembl. Kitaccudukaiius AUCIIEPCHBIX CHCTEM B 3aBUCHMOCTH OT arperaTHoro
COCTOSTHUSI UCTIEPCHOHHOW Cpeasl W AWCIEepcHOM (a3pl, a TakKe M0 pa3Mepy HUX YacTHIl.
I'pyOoaucniepcHBIC CUCTEMBI: 3MYJIBCUU U CYCIICH3UH. TOHKOAHUCIIEPCHBIC CUCTEMBI: KOJUIOUIHBIC (30111
U TelW) U WCTUHHBIC (MOJICKYJSIDHBIC, MOJICKYJSIPHO-MOHHBIE W HOHHBIC). ODddext Tunmans.
Koarymsimus B kommonabeix pactBopax. CHHEPE3HCB Tefisix.

3HaueHue JUCTIIEPCHBIX CUCTEMB KHBOW M HEXXMBOHW MPHUPOJAE U MPAKTHUECKOHN KU3HU YeIIOBEKa.
OMyJIbCUU U CYCIICH3UU B CTPOUTEIHCTBE, MHUIIECBONM U MEOUIIMHCKOW MPOMBILIUIEHHOCTH, KOCMETHKE.
buonornueckue, MEIUIIMHCKHE M TEXHOJIOTWYECKHE 30JIM. 3HAYCHHWE Tejled B OpraHu3alliy >KHBON
MaTepuH. buojormyeckue, INHIIEBBIC, MEIUIMHCKHE, KocMerndeckue renu. CuHepesuc Kak (aktop,
OTIPECIISIONINI CPOK TOAHOCTH POAYKIIMU HA OCHOBE Teneil. CBepThIBaHWE KPOBU KaK OUOJOTHYECKUN
CHUHEPE3NC, €ro 3HaYECHHE.

JdeMoHcTpanuu

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

Buzpl mucniepcHBIX CHCTEM M MX XapakTepHbIE NpH3HAaKW. [IpoxoskaeHue JTyda cBeTa uyepes
KOJUIOUJIHBIC M UCTUHHBIE pacTBOpHI (3 dext Tunmans).

JlaGopaTopHbIe ONbITHI
[Monywyenue cycnensun cepbl U kKanudonu. IlodydeHue >MynbCHM PacTUTEIFHOTO Maciia U
oenzona. [lomyuenue 3071 kpaxmana. [lomydenue 3055 cepsl U3 THOCYIb(ATa HATPHS.

IMpakTuyeckoe 3ansitue Ne2l*: O3HakomileHMe ¢ o0Opa3slaMH IUIACTMACC, BOJIOKOH,
Kay4YyKOB, MUHEPAJIOB 1 TOPHBIX MOPO.

[IpoBepka macTMacc Ha 3JEKTPUYECKYIO TPOBOJUMOCTH, TOPIOYECTh, OTHOIIEHHE K PacTBOpam
KHCTIOT, mienouedl W oxucinuteneil. CpaBHEHHE CBOWCTB TEPMOPEAKTUBHBIX W TEPMOIUIACTHYHBIX
mractMacc.  [lodydeHuwe HUTEW W3 KanmpoOHOBOW WIIM JIABCAHOBOH cMouibl. OOHapyKeHHE XJiopa B
MOJIMBUHUIXJIOPHUJIE.

IIpakTHyeckoe 3anusitue Ne22*: BpruuciaeHue 00beMHOl W MACCOBOW T0JH KOMIIOHEHTOB
cMecu

Tema 2.5 XuMunueckue peakiun

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

[TonsiTne 0o xuMudeckor peakiuu. Peaknmu, waymme 0e3 M3MEHEHHUS KadeCTBEHHOTO COCTaBa
BEIIECTB: AJUIOTPONM3AIH U U30MepHu3anus. Peakmuu, waymme ¢ M3MEHEHHEM COCTaBa BEIIECTB: I10
YHCIY U XapaKTepy pearupyommx U o0pa3yommxcs BemecTB (Pa3ioKeHHs, COCOUHEHUS, 3aMEICHHS,
o0MeHa); MO0 M3MEHEHMIO CTeleHEeW OKHCICHUS JJIEMEHTOB (OKHCIMTENbHO-BOCCTAHOBUTENBHBIE U
HEOKHCITUTEIIbHO-BOCCTAHOBUTEILHBIC PEAKIIUN); TI0 TETUIOBOMY 3 (EKTy (3K30- U DHIOTCPMHUECKUE);
no ¢asze (roMo- U TeTepOreHHbIE); 110 HANPaBICHUIO (00paTUMbIe U HEOOPaTHUMBIE); IO MCIOIb30BAHHIO
KaTanu3aTopa (KaTaTUTUYECKUE U HEKAaTaJIUTHUECKHUE); TI0 MEXaHU3MY (paluKaibHble, MOJEKYJISIpHbIC U
HOHHBIC).

23) CxopocTh XUMHYECKHX peakiuii. O0paTuMOCTh XUMHYECKHUX peaKIuii

BuyTpennss  sHeprus, SHTaJbIIUS. TemnoBoit  3PQeKT XUMHUUECKHX  PpEaKIHi.
Tepmoxnmuueckne ypaBHeHus. (CTaHAapTHas SHTAJIBIUS PEaKIid U 00pa30BaHHS BEIIECTB. 3akoH [
. T'ecca u ero ciencTBus. DHTPOIHS.

[onsiTHe o ckopocTu peakuid. CKOPOCTb TOMO- U T€TEPOTeHHON PeaKLUN. DHEPrusi aKTUBALIH.
@DakTophl, BIAUSIOIIME HA CKOPOCTh XUMHYECKOH peakuuu. llpupoma pearupyromiux BeELIECTB.
Temnepatypa (3akon Banr — Todda). Kounenrpaums. Karamuszatopsl ¥ Kartaau3: TOMO- H
reTepOreHHbIN, MX MeXaHu3Mbl. @DEpMEHTHl, HX CpPaBHEHHE C HEOPTaHWYECKUMH KaTaJH3aTOPaMH.
3aBHCUMOCTH CKOPOCTH PEAKLIUH OT MOBEPXHOCTH COMPUKOCHOBEHHS PEArUPYIOIINX BEIIECTB.

Xumuueckoe paBHoBecHe. [loHATHE 0 XMMHUYeCcKOM paBHOBEeCHH. PaBHOBECHBIE KOHIIEHTPAIINH.
JlMHAMHYHOCTP XUMHYECKOTO paBHOBecus.  (DakToppl, BIUAIONIME HAa CMEIIEHHE pPaBHOBECHS:
KOHLIEHTpalus, aBiieHue, Temneparypa (npununum Jlelllarense).

JdemoHcTpauuu
[IpeBpamienne kpacHoro ¢ocdopa B Oeiblid; KHCIOpPoaa B 030H. Mojenu OytaHa u u300yTaHa.
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[Tomydenue Kucopoaa u3 NEPOKCHAA BOAOPOAA U BOJBI, IeruapaTaius ataHomna. Llermouka mpesparieHuit
P — P,Os — H;POy,; cBoiicTBa yKCYCHOW KHCIIOTBI, pEaKIMK, UAyIIHe ¢ 00pa3oBaHHEM OcCaika, Ta3a u
BOJIBI; CBOMCTBAa METAJJIOB, OKUCJICHUE ANbJIETH/Ia B KHCIOTY M CIIUPTA B albJerui. Peakiuu ropeHus;
peakIuu 3HI0TEPMHUYECKUE Ha IPUMEPE PEAKIIUU PA3JIOKEHUH (3TaHOA, KaTHUIHON CeTUTPBI, OMXpomara
aMMOHHS) W JK30TEPMUUECKHE Ha MPUMEpPE peakmuii coeauHeHms (oOeclBeunBaHWEe OpPOMHOIN BOIBI U
pacTBopa TepMaHTaHaTa Kajus OSTWICHOM, TalleHHe W3BeCTH W Jp.). B3amMopeilicTBue IMHKA C
pacTBOpaMH COJITHOW M CEPHOM KHCIOT TPU Pa3HBIX TEMIIEPaTypaX, Pa3HBIX KOHIICHTPALUSX COJISTHOM
KHCJIOTHI, PaslIOKEHHE MEePOKCHIAa KHCIOpoAa ¢ momomisio okcuaa Mapranmna (IV), xaramasel ceIporo
Msica U ChIporo kaprodens. BzanmoseiicTBre nrHKa pa3IndHON TOBEPXHOCTHU (IIOPOIIKA, MBI, TPAHYI)
¢ KHCTOTOH. Mojens «kumsiero ciosi». CMelnenne paBHosecust B cucteme: Fe'' + 3 CNS «——
Fe(CNS);; oMbUIcHHE XUPOB, pEaKIUU ITEPUPUKAINHN. 3aBUCUMOCTh CTCIIECHH 3JICKTPOIUTUICCKON
JIACCOITMAITIN YKCYCHOH KHCIOTHI OT pasbamienms. CpaBHenue cBoiictB 0, 1 H pactBopoB cepHoil u
CEPHHUCTOM KHUCJIOT; MyPaBbHHON M YKCYCHOM KUCIIOT; THAPOKCH/IOB JIUTHSI, HATPUS U KAWL,

JlaGopaTopHbIe ONBITHI

[Tomryuenue Kuciiopoga pas3loKeHHEM TepOKCHAa BoaopoAa W (WIM) TMepMaHraHaTa Kajus.
Peakuun, maymue ¢ oOpa3oBaHHMEM Ocalka, ra3a Wi BOABI Ul OPraHUYECKMX M HEOPTaHUYECKUX
KHCJIOT.

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

IIpakTHyeckoe 3ansaTHeNe24*: @OaxkTophl, BJIMAKIIHE HAa CMelleHHEe PABHOBECHS:
KOHIIEHTPALHs, IaBJIeHHe, TeMIlepaTypa.

Tema 2.6 PacTBopsI

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

DUBMKO-XUMHUYECKasi MPUPOJa PACTBOPEHHS M PacTBOPOB. BzammopeicTBHe pacTBOPUTENS U
pacTBOpeHHOTO BemiecTBa. PacTtBoprMocTh BemecTB. CrocoObl BRIpaKEHUS! KOHIIEHTPAIMH PACTBOPOB:
MaccoBast JIOJsl pACTBOPEHHOTO BEIIESCTBA (TIPOIICHTHASI), MOJISIpHAsI.

Teopust 3MEKTPOIUTUYECKON AMcconuanud. MexaHu3M AMCCOLMALUU BEIIECTB C Pa3IUYHBIMU
TUTIAMH  XUMHYECKHX  CBS3EH. Bxmang pycckmx y4eHBIX B pa3BUTHE TPEACTaBICHHA 00
3JIEKTPOIUTHYECKON nuccormanuu. OCHOBHBIC MOJOXKEHUS TEOPUH JIECKTPOIUTUUYECKON AUCCOLUALINY.
CreneHb AIEKTPOIUTHYCCKON auccoranuu ¥ (GakTopel ee 3aBucuMocTH. CHIIBHBIE W CpEIHUC
3JIEKTPOJIUTHI. Juccoumanusi BOJBI. Bopopoansiii mokazarenb. Cpema BOIHBIX PacTBOPOB
3JEKTPONINTOB. Peakiiuu oOMeHa B BOIHBIX PaCTBOpPaX AJIEKTPOIUTOB.

25) I'mapoau3 opraHnvyecKux BemiecTB® (OETKOB, JKUPOB, YIJIEBOAOB, MOJWHYKICOTHIIOB,
AT®) u ero 6MOTOTHIECKOE U TTPAKTUIECKOE 3HAUCHHE.

HeoOpatumblili THAPONN3 OpPraHUYECKHX W HEOPTaHWYECKHX COCNWHEHHH M ero 3HAa4YeHHE B
MPAKTHYECKON JeATeIPHOCTH uenoBeka. OOparmmblii rupponu3 cojieil.  CTymeHYaThlid THIPOJIH3.
IIpakTrueckoe mpuMEHEHHE TUAPOIH3A.

OwMbuTeHHE XUPOB. Peakmus sTepudukaiim.

JdeMoHcTpanuu

CpaBHEHHE DJEKTPONPOBOAHOCTH PACTBOPOB  AIICKTPOJIHUTOB. CmenieHne  paBHOBECHS
JIACCOITHAITIH CITA0BIX KUCTIOT. MHIMKATOPHI M M3MEHEHHE X OKPACKU B pa3HbIX cpenax. CepHOKHCIBII
n (bepMeHTaTHBHBIfI TUApOoJIn3 YIJICBOJOB. T HUApOJIn3 Kap60HaTOB, CyJ'IB(I)aTOB 1 CUJIHNKATOB IICJIOYHBIX
MeTajutoB; HuTpaToB cBuHIA (1I) M muHKa, XJI0pHIa aMMOHHS.

IIpakTHyeckoe 3amsatue Ne25*: JlpuroroBjieHMe PAacTBOPOB pa3JUYHBIX BHIOB
KOHIIEHTPauu
IIpakTHyeckoe 3ausaTHe Ne26*: O0paTuMblil ruAPoan3 coJieil. CTynmeHYaThlii THAPOJIN3.

Tema 2.7 OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIUHA. JJIEKTPOXMMHYECKHe MPOLecchl ™.

26) OKHCIUTEILHO-BOCCTAHOBUTEIbLHBIE peaknmuu. Knaccuukanuss OKUCITUTEIHHO-
BOCCTAHOBHUTEIBHBIX pPEaKIuil. XMMHYECKHEe HCTOYHHUKH TOKA. JJIEeKTPOJH3 PACIUIABOB M BOIHBIX
pacTBOPOB 3JECKTPOIUTOB.

Crenenp okuciieHus. BoccranoBurenn u okuciutenad. OKHCICHHE M BOCCTaHOBJICHHE.
Baxueiilie OKUCIUTEIN W BOCCTAHOBUTENW. BoccTaHOBUTENbHbIE CBOMCTBA METAJNIOB — MPOCTHIX
BemecTB.  OKHUCIUTEIbHBIE M BOCCTAHOBUTEIBbHBIE CBOMCTBA HEMETANIOB — TIPOCTHIX BEIIECTB.
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BoccranoBuTenpHBIE CBOWCTBAa BEMISCTB, OOpPa30BaHHBIX JJIEMEHTAMH B HU3MICH (OTPHUIATEIHLHON)
CTeneHn OKHWCIeHHsA. OKUCIHUTENbHBIE CBOWCTBA BEIIECTB, OOPa30BaHHBIX JJIEMEHTAMH B BBICIICH
(TIONOXUTENBHOM) CTENeHN OKUCIEHUs. OKHCIUTEIhbHBIC M BOCCTAHOBUTEIILHBIC CBOWCTBA BEIIECTB,
00pa30BaHHBIX JIEMEHTAMH B IPOMEKYTOUHBIX CTENICHSIX OKHCIICHUSI.

Peaknmn MeXaToOMHOTO W MEXMOJIEKYJSIPHOTO OKHCJICHHS-BOCCTAHOBIICHUSI. Peakuun
BHYTPHUMOJIEKYJISIPHOTO OKHCIIEHHS-BOCCTAHOBIIEHHUS. Peaknnu caMOOKHCIIEHUS-CAaMOBOCCTAHOBIICHHUS
(mUCTIPOTIOPITMOHMPOBaHUs).  METONbl COCTaBJICHUS YpPaBHEHUH OKHUCIIHUTEIBHO-BOCCTAHOBUTEIIBHBIX

peaknmii.  MeTonm 3JIEKTPOHHOTO OaaHca. Binusinue cpeapl Ha TPOTEKAHHE OKHUCIUTENIbHO-
BOCCTaHOBHUTEIBHBIX MPOIIECCOB
DONEeKTpOAHbIE  MOTEHIUAJIEL. Psg craHmapTHBIX ~ SJEKTPOAHBIX  MOTEHIMAJTIOB

(3MEeKTPOXMMHYECKUHN PpsAJl HANPSHKCHWM METAIIOB). [ albBaHMYECKUE 3JIEMEHTHI M TPHHIIMITBI KX
pabotel.  CocraBieHHE TajdbBaHHUECKHUX »djeMeHTOoB.  OOpa3oBaHHMe TrajlbBaHUYECKMX Iap IIpU
XUMHYECKUX TMpoleccax. | aJlbBAHWYECKUE DJJIEMEHTBHI,  NPUMEHSIEMbIE B JKU3HU:  CBUHIIOBas
aKKyMyJIsiTOpHas OaTapesi, HUKEIb-KaJIMHEBBIC OaTapey, TOILTUBHBIC JIEMEHTEHI.

[porieccel, MPOUCXOJSIIUE HA KATOJE U aHOJAC. YPABHEHHUS DJICKTPOXUMHUECKHX MPOIECCOB.
DJEeKTPOIM3 BOJHBIX PACTBOPOB C HWHEPTHBIMU DICKTPOJAMH.  DIEKTPOIU3 BOJHBIX PACTBOPOB C
PacTBOPUMBIMU 3JIeKTpoAaMu. [IpakTuieckoe MpUMEHEHHE DIISKTPOJIH3a.

JdemoHcTpauuu

Boccranosnenne aumxpoMara kanus LOUHKOM. BoccranoBnenwe okcuaa memu (II) yraem wm
BOJI0pOOM. BoccTaHOBIIEHHE AUXpOMAaTa KaJlus STUIOBBIM CIUPTOM. OKUCITUTENbHBIE CBOMCTBA a30THOU
KHCIIOTBL. OKHUCIIUTETHHBIE CBOWCTBA AMXpOMara Kains. | adbBaHUYECKHE DIIEMEHTHI W OaTapehKi.
Onextpoaus pactBopa xyopuna meau (1I).

JlaGopaTopHble ONbITHI

BzaumoneiicTBue METayuIOB C HEMETANIaMHM, a TaKXe€ C pacTBOpaMHu COJIell W pacTBOpaMu
KHUCIIOT. B3aumoselicTBrUe cepHOM U a30THOM KUCIOT ¢ MeApi0. OKUCIUTENbHBIC CBOMCTBA IIEpMaHTraHaTa
Kallis B pa3IUYHBIX Cpeaax.

IpakTHyeckoe 3ansiTe Ne27*: CocraBinenue ypapaennii OBP u asiekTposnnsa
IIpakTHyeckoe 3ansiTne Ne28*: M3yueHne rajabBaHNYeCKHX 3J1€MEHTOB, MPHMMEHSEMBIX B
JKU3HH.

Tema 2.8 Kimaccupnkxanus semects. IlpocTsie BemecTsa.

27) Knaccudukanus HeopraHudeckux BemecTs. MeTawibi*,

[Ipocteie u crnoxseie BemectBa. Oxcuapl, wux kiaccupuxanws. [mapokcuasl (OCHOBaHWS,
KHCIIOPOJICOJICpKAIAE KHUCIOThI,  aM(oTepHble TUAPOKCUAbI).  Kucmorel, uX Kiaccupukamus.
OcHoBanus, ux knaccudukanus. Coiu cpeHue, KUCIble, OCHOBHBIC U KOMILICKCHBIC.

[TomockeHne MeTalIOB B TEPHUOIWYECKONH CHCTEME W OCOOEHHOCTH CTPOEHHS WX aTOMOB.
[IpocThie BemecTBa — METaUTBI: CTPOCHHE KPUCTAIUIOB M METajuIMdecKas XUMuveckasi cBsizb. OOrime
(hu3muecKkre CBOMCTBA METAIJIOB U X BOCCTAHOBUTEIILHBIC CBOWCTBA: B3aUMOJCHCTBUE C HEMETAJUIAMU
(kucmopoaoM, TajoreHaMH, CEpPOH, a30TOM, BOJOPOJOM), BOJOW, KHCIOTaMH, PacTBOPAMH COJICH,
OpraHMYECKUMH BEIIeCTBaMHU (CHHPTaMH, TaJOT€HANKaHaMH, (EHOIOM, KHCIOTaMH), IIEI0YaMU.
OKcuabl U TUAPOKCUIB METANIOB. 3aBUCUMOCTH CBOMCTB ATHX COCIMHEHUU OT CTEIECHEH OKHUCICHUS
METaJJIOB. 3HAYE€HHE METAJUIOB B MPUPOE U )KU3HH OPTaHU3MOB.

Kopposus meramnoB. llonstre kopposmm. XWMHUECKas KOPPO3HSA.  DIEKTPOXUMUUECKAs
Koppo3usi. CrocoOBbI 3alUThl METANIOB OT KOPPO3UH.

OO0mue crmocoOk! MOTyYeHUsT METALUTOB. MeTauisl B mpupoae. MeTauryprus U €€ BUJABL: [HUpo-,
THUAPO- U BIEKTPOMETALTYPTUsi. JEKTPOJU3 PaCIUIaBOB W PACTBOPOB COCAMHEHWH METaNIOB U €ro
MPaKTUYECKOE 3HAUCHHUE.

28) Hemerasibl.

[Monoxkenne HemeTaioB B Ileproawueckoil cucTemMe, OCOOEHHOCTH CTPOCHHUS HX aTOMOB.
DNEeKTPOOTPHUIATEIHHOCTh. braropognsie ra3pl. DIEKTPOHHOE CTPOSHHE aTOMOB OJIATOPOIHBIX Ta30B U
OCOOCHHOCTH WX XUMHUYECKUX ¥ (Pu3nUecKux cBorcTB. Hemeraisl — npocTeie BeecTBa. Mx aTtoMHOE 1
MOJICKYJIIPHOE CTpOEHUE UX. AJoTponus. XHUMHUYECKHE CBOMCTBAa HeMeTaioB. OKUCIUTEILHBIC
CBOICTBa: B3aWMO/ICHCTBHE C METAIUIAMH, BOJOPOJIOM, MEHEE AJIEKTPOOTPUIIATETFHBIMI HEMETAJIAMU,
HEKOTOPBIMHU CJIOXKHBIMHM BelllecTBaMH. BoccTaHOBUTENbHBIE CBONCTBA HEMETAIOB B PEAKIUSAX C
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(hTOpPOM, KHCIIOPOJIOM, CIIOKHBIMHU BEIIECTBAMH — OKHCIUTENSIMH (230THOW U CEPHOM KUCIOTaMH U JIp.).

JdeMoHcTpanuu

Kommexknus «Knaccudukaims HeOpraHUYESCKAX BEIIESCTBY» U 00pa3Ilbl MPEJICTABUTENICH KIacCOB.
Komnexknus «Kmaccudukarmss opraHUIeCKUX BEIIECTB» W 00pasIbl MpeacTaBuTeNel KiaccoB. Momenn
KPUCTAJUTMYECKUX PEIIEeTOK MeTamioB. KOJIEKIHs MeTalioB ¢ pPa3HBIMH (PU3NYECKHMMH CBOMCTBAMHU.
BzaumopeiicTBue AUTHs, HATpUs, MarHUS U jKelie3a C KUCIOPOJOM; IICNIOUYHBIX METAIJIOB C BOJOH,
cnupraMy, (EHOJOM; IMHKA ¢ PaCTBOPaMH COJISIHOH M CEpHOM KHCIIOT;, HATPHUS C CEPOM; aIlOMUHUS C
HomIoM; JKele3a ¢ pacTBOPOM MEIHOTO KyIOopoca; allOMHHHS C PacTBOPOM enkoro Hatpa. OKCHIBI U
ruapokcusbl xpoma. Kopposust MeTamuioB B 3aBUCMMOCTH OT YCIOBUH. 3alluTa METALUIOB OT KOPPO3UHU:
00pa3ipl «HEpXKaBeeK», 3alUTHBIX MOKpbITHHA. Kouteknust pyn. DIEKTpOiu3 pacTBOPOB COJICH.
Monenu KpHCTaNIMYECKMX PEIICTOK #Homa, anMasa, rpadura. Asorpomus docdopa, cepsl,
Kucinopona. BzaumonelicTBue BOIOpOJa ¢ KUCIOPOIOM; CYPbMBI C XJIOPOM; HATpus ¢ MOO0M; XJIopa C
pacTBopoM OpomMHaa Kajus,; XJOPHOH M CEPOBOAOPOAHON BOJBI, 0OOECIBEYMBAHHEC OpPOMHON BOJIBI
STHJICHOM WJIH alleTHIICHOM.

JlabopaTopHbIe ONBITHI

OzHakomiieHHe ¢ oOpa3llaMH  TPEACTAaBUTENCH  KIAaCCOB  HEOPTaHWMYECKMX  BEIIECTB.
O3HakoMIICHHE C O00Opas3laMu TIPEACTaBUTENEH KIacCOB OpraHMYecKmX BermecTB. (O3HaKOMIIEHHE C
koyuekuuedt pyn. Ilomydenume kucimopoma u ero cBoiictBa. IlomyueHue Bomopoja U €ro CBOMCTBA.
[TomydeHne TmIACTUYECKON cepbl, XWMHUYECKHE CBOMCTBa cepbl.  B3auMojeiicTBHE METaIOB C
pacTBOpaMu KUCJIOT M cojeil. CBoicTBa yIiis: amacopOIMOHHBIC, BOCCTAHOBUTEIbHBIC. B3anMopeiicTpue
[MHKa WM aIOMHHUS C pacTBOpaMH KHUCJIOT M Ienoueil. OkpamuBaHuE TUIaMEHU KaTHOHAMHU
IICJIOYHBIX U IIEIOYHO3EMEILHBIX METAIIIIOB.

IIpakTuyeckoe 3ansatue Ne29*: IloaydeHue, coOmpanue W pacmo3naBanue rasoB. Thb.
Kucaorsl. OcHoBanus.

Tema 2.9 OcHOBHBIE KJIacChl HCOPTAaHMYECKHX H OPraHNYECKUX COeAMHEeHUI *

29) Bogopoanbie coeqnHeHHs] HeMeTANIOB. OKCHABI U AHTHAPUABI KapOOHOBBIX KHMCJOT.
AM@oTepHBIe COeANHEHNS.

ITonyyenne amMmuaka W XJOPOBOJIOPOJiIa CHHTE30M M KOCBEHHO. (DU3MYECKHE CBOWCTBA.
OTHoIIEHHE K BOJE: KHUCIOTHO-OCHOBHBIE CBOICTBA.

HeconeoOpasytomune u coneoOpasyioniye OKCHABL. — KHCIOTHBIE OKCHIBI, HMX CBOMCTBA.
OCHOBHBIE OKCHJIBI, WX CBOHCTBA. AMGDOTEPHBIC OKCHIBI, WX CBOMCTBA. 3aBHUCHMOCThH CBOMCTB OKCHIIOB
METAJUIOB OT CTEIIEHU OKHUCIICHUSA. AHIUAPUJIBI KAPOOHOBBIX KUCJIOT KaK aHAIOTU KUCIOTHBIX OKCHIIOB.

Kucnorsl oprannueckne u HeopraHumueckue. KHCIOTBI B CBET€ TEOPHH 3JICKTPOIMTHUECKON
mucconanyu.  KHCIOTBI B CBETE€ MPOTONMTHYECKOW Teopuu. Kiaccudukauuss OpraHUY4ecKuX u
HEOpraHU4YecKHux KUcioT. OOLue cBoicTBa KUCIOT: B3aUMOJEHCTBHE OPraHUUECKUX U HEOPraHMUECKUX
KHCJIOT C METaJJIaMH, OCHOBHBIMHU M aM()OTEPHBIMU OKCUAAMHU M TUIPOKCUAAMH, COJISIMH, OOpa3oBaHue
CIOKHBIX 3¢upoB. OcOOEHHOCTH CBOHCTB KOHIEHTPUPOBAHHOW CEPHON M a30THON KUCIIOT.

OcHoBaHusl OpraHuyeckre U Heopranudeckue. OCHOBaHUS B CBETE TEOPUH SJIEKTPOIUTHUECKON
mucconyary.  OcHOBaHMS B cBeTe HporosinTHueckod Teopuu. Kiaccuduxauus opraHuyeckux u
HEOpPraHMYeCKUX OCHOBaHMH.  XWMHUYECKHE CBOWCTBA IMIENOYEed M HEPACTBOPHUMBIX OCHOBAHHH.
CpoiicTBa OECKUCIOPOAHBIX OCHOBAaHMH: aMMHaKa U aMHUHOB. B3anMmHOe BIUSIHHE aTOMOB B MOJIEKYJIE
AHWINHA.

Am@oTepHbIe OpraHNYECKHEe U HEOPraHUYeCKUue COeOUHEHUS. AMQOTEpHbIE OCHOBAaHHS B CBETE
NPOTOJIMTHYECKOH Teopud.  AMPOTEPHOCTh OKCHIOB M THAPOKCHIOB TIEPEXOJHBIX METalIOB:
B3aUMOJIEHCTBUE C KUCIOTAMU U LIEJI0YaMH.

30) Conn. I'eHeTnuyeckasi CBSI3b MeKAY KJACCAMM OPraHMYeCKMX W HEOPraHWYeCKHX
COeUHEeHUI *.

Kiraccudukanus u xuMrdeckue CBOMCTBa coyielr. OCOOEHHOCTH CBOMCTB COJICH OPTaHMIECKHUX U
HEOPraHUYEeCKUX KHUCIIOT.

[loHsATHE O TEHETHYECKOW CBSI3M M TEHETHYECKHX PAJax B HEOPraHUYECKOW W OpraHUYecKou
xuMud. ['eHeTHdeckue psabl MeTama (Ha MpuMepe Kajblus U jKeje3a), HemeTaiula (Cepbl M KpeMHHUs),
IIEPEXOIHOrO 3IeMeHTa (IIMHKa). ['eHeTHueckue psAabl U IeHeTU4ecKas CBSA3b B OPraHUYECKOM XUMMH.
EnuHCTBO MUpa BeIecTB.
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JdemoHcTpauuu

Kommekniun KHUCIOTHBIX, OCHOBHBIX W aM(OTEPHBIX OKCHIIOB, JIEMOHCTpAIUs WX CBOWCTB.
B3aumoeiicTBre KOHIIGHTPUPOBAHHBIX A30THOH W CEPHON KHCJIOT, a TakkKe pa30aBIeHHOW a30THON
KHCIIOTBI ¢ MeAblo. Peakius «cepeOpsHOTO 3epKayay ISl MypaBbHHOW KHCJIOTHL. B3ammomaeicTBue
pacTBopa THIPOKCHAA HATpUA C KHUCIOTHBIMH okcumamu (okcumoMm docdopa (V)), amdorepHBIMEU
ruapokcunaMu (THIPOKCHIOM IWHKA). B3aumojeiicTBue aMMuaka ¢ XJOPOBOAOPOJOM H BOJIOW.
AHaJOTHYHO [UIA METHIaMHUHA. B3anmogeiicTBue aMHHOKHCIOT C KHCIOTAMH W IIEIOYaMH.
Ocy1iecTBIICHHAE TTEPEXOI0B:

Ca — Ca0O — Ca;3(P0O,), — Ca(OH),

P—>P205—>H3PO4

Cu — CuO — CuSO4 — Cu(OH), — CuO — Cu

C2H5OH — C2H4 - C2H4BI'2

JlaGopaTopHbIe ONBITHI

CBoiicTBa COISHOM, cepHOH (pa30aBIICHHON) M YKCYCHOM KHCIIOT. B3anMoaeicTBiEe THAPOKCHIA
HaTpus ¢ consmu (cynbdarom memu (II) m xmopumom ammoHus). PasnoxeHwe THUIAPOKCUAA MEIU.
ITonyuenune u amdoTepHBIE CBONWCTBA THAPOKCHIA ATIOMUHUSA. Y CTpaHECHUE BPEMEHHOW M TIOCTOSHHOM
JKECTKOCTH.

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

IIpakTHyeckoe 3anaTHe Ne31*: IlosydeHume XJIOPOBOZOPOAA W COJISIHON KHCJIOTBI, WX
cBoiicTBa. IloyyeHne aMmmMmuaka, ero CBOMCTBa.

Tema 2.10 Xumus 3;1eMeHTOB. XUMHSA B KU3HH 001ecTBa*

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

JIBolCTBEHHOE MOJOKEHUE BOAOPO/Ia B epruoaudeckoil cucreme. M3oronsl Bogopona. Tspkenas
Boga. OKHUCIUTEIbHBIE U BOCCTAHOBUTENBHBIE CBOICTBA BOAOPONA, €ro IOJyYCHHE U NPUMECHEHHE.
Ponws Bomopoma B KWBOW M HEXXHMBOU mpupone. Boma. Poib BOABI Kak cpemooOpasyromero BEIecTBa
KJIETKH. DKOJOTHUYECKUE ACTIEKTHI BOJOIMOJIb30BAHUS.

[lenounsle Metaibl. OOIIast XapaKTEPUCTUKA MISIIOUHBIX METAIIOB HA OCHOBAHUH TIOJIOKEHUS
B Ilepuoamueckoid cucreme snemeHtoB JI. M. MenneneeBa u crtpoeHusi aromoB. Ilomyuenue,
(usnveckue W XUMHYECKHE CBOMCTBA MIENOYHBIX METAIOB. KaTHOHBI MIEJIOYHBIX METAJUIOB Kak
BaKHeHIIas XuMu4eckas ¢opMa MX CYIIECTBOBAHUS, DETYJISTHBHAS POJIb KATUOHOB Kalus M HATPUS B
JKUBOM KiteTke. [IpuponHbie coequHEeHNsI HAaTPUA U KaJlKs, WX 3HAYeHUE.

OO0mas XxapakTeprUCTHKA MIETIOYHO3EMETbHBIX METAJUIOB M MarHusl Ha OCHOBAHWU ITOJIOKEHUS B
Ilepuonunueckoit cucreme snementoB JI. WM. MenneneeBa u ctpoeHus atomoB. Kanbuwmii, ero
nosiyuyeHue, (pusnuecKkue U XMMUYECKUE CBOMCTBA. BakHeiine coeMHEeHUs KalbIUs, WX 3HAUCHUC U
npuMmeHeHue. Kambnwmii B mpupose, ero Ouoiormdeckas poiib.

32) p-dJiieMeHTBI. ATIOMUHUH. Yriaepoa u kKpeMHui. 'anorensl. XanabKoreHsl. JaeMeHThI
VA-rpynnbl. DjiemenTbl IVA-rpynnsl. d-JjieMeHTBI*.

XapakTepucTHKa aJlOMUHHSA Ha OCHOBAHMM TOJIOKEHUs B [leprnoanueckoit cuctemMe 3J€MEHTOB
J. W. Menneneesa u crpoeHus atoma. [lonydeHue, (Qu3nMUecKkre U XUMUYECKUE CBOWCTBA ATFOMHHUS.
Baxueiiie coelMHEHUSs alFOMUHUS, UX CBOMCTBA, 3HAY€HUE U IpuMeHeHue. [IpupojiHbie coequHEHUs!
ATFOMUHUSL.

OOmas xapakTepuCTUKa Ha OCHOBaHWUM MX moyiokeHust B [lepuomgmueckoit cucreme 1. U.
MenzeneeBa u cTpoeHus: atoMa. [IpocThie BemecTBa, 0Opa3oBaHHBIC ATUMU AieMeHTamMu. OKCHUIBI U
TUAPOKCHIIBI yIiIepoaa M KpeMHUsA. BakHeWmue conmm yroidbHON W KpeMHHEBOW KUCIOT. CHiIMKaTHAs
MPOMBIIICHHOCTb.

OO0mas XxapakTepUCTHKA TaJIOTCHOB HA OCHOBaHWH WX TOJIoKeHUS B [lepmoamueckoil cucteme
asnemenToB JI. M. MenjaeneeBa u CTpoeHUsS] aTOMOB. ['aloreHbl — MPOCTHIE BEIIECTBA: CTPOCHHE
MOJIEKYJI, XUMHUYECKHE CBOICTBA, IONy4YeHHE U MPUMEHEHHe. BaxHeiIne coeJMHEeHNs TaIOTeHOB, HX
CBOMCTBa, 3HAYCHHUE U MpUMEHEHue. [anoreHsl B npupojae. buonoruyeckas poib rajJoreHoB.

OO0mas xapakTepuCcTHKa XalbKOTEHOB HAa OCHOBAaHUM UX mojoxenus B [lepuoauueckoit cucreme
aneMmedToB JI. M. MenjeneeBa U CTpOEHUS aTOMOB. XallbKOT€HbI — MPOCTHIE BEIIECTBA. AJLIOTPOMHUSI.
CtpoeHue MOJIEKYJT aJULTIOTPOITHBIX MOU(pUKAIUK U UX cBoicTBa. [loiryueHue U mpuMeHeHHe KUCIopoia

26



U cepbl. XaJIbKOTeHBI B PUPOJIE, UX OMOIIOTHYECKas pOIb.

OO0miasi xXapakTepUCTHKa OJJIEMEHTOB JTOH TpPyNIbl HAa OCHOBAaHWHM MX TIOJOXCHHS B
[lepuonuueckoii cucreme snementos Jl. WM. MenneneeBa u ctpoeHust aToMoB. CTpoeHHE MOJIEKYJIbI
a30Ta U AJUIOTPONHBIX MoauuKanuii hocdopa, uX PU3MUECKUE U XUMUIECKHE CBOMCTBAa. BomopoaHsle
coeZiMHEHMsI 3NeMeHTOB VA-rpymmbel.  OkcuAbl a3oTa u Qocdhopa, COOTBETCTBYIOUINE MM KHCIOTHI.
Comn atmx kwucnor. CBoMCTBa KHCIOPOJHBIX COENMMHEHHWM a3oTa W (ocdopa, WX 3HAYECHUE H
npumenenue. A3oT u ¢pochop B mpupoje, ux OHOIOTHYecKas poib.

OOmiasi xXapakTepUCTHKa OJJIEMEHTOB JTOH TpyNIbl HAa OCHOBAaHWMHM MX TIOJOXCHHS B
Ilepuonuueckoit cucreme snementoB [[. WM. MenneneeBa U CTpOEHUsS aTOMOB. YTJIEpOJ U €ro
amotponus. CBOMCTBa ajNIOTPONHBIX MOIUGHUKALNN yriIepoAa, HMX 3HaueHHe W nmpuMeHeHne. OKCHABI
Y TUIPOKCUABI YTIIepoaa U KPEeMHUsI, X XUMHYeckre cBoHCTBa. ColM YyroiabHOW M KPEMHHEBBIX KUCIIOT,
WX 3HaUeHue u npuMeHeHue. [Ipupomoodpasyromas poib yriaepoaa A KUBOW U KPEMHUS ISl He)KUBON
PUPOABI.

Oco6ennoctu crpoenus aroMoB d-anementoB (IB-VIIIB-rpynmn). Meab, HHK, XpoMm, KeJe3o,
MapraHer] Kak IMpOCThIE BeIIecTBa, WX (U3NYECKHEe M XUMHUYECKHe cBoiicTBa. HaxoxmeHme >THX
METaJIJIOB B IPUPOZE, WX MONydeHue u 3HaueHue. CoequHeHHs d-3JIEMEHTOB C Pa3IMYHBIMU CTETICHIMHU
OKHCJICHHSI. XapaKTep OKCHIOB M TUAPOKCUAOB 3THUX 3JIEMEHTOB B 3aBUCHMOCTH OT CTETIEHH OKHCIICHUS
MeTaa.

JdeMoHcTpanuu

Kommeknuu mpocThIX BEmecTB, 00pa30BaHHBIX 3JIEMEHTAMH Pa3JIMYHBIX JICKTPOHHBIX CEMEHCTB.
Komnexknun MuHEpasoB W TOPHBIX mopoi. [lomydeHne amIoTpOIHBIX MOAU(HUKANNA KHUCIOPOaa, CEPHI,
(hocdopa. XuMuveckre CBOMCTBA BOIOPOIa, KUCIOPOAa, cephl, (hocdopa, raioreHoB, yriiepoa.

Oxkcunbl cepbl, a30Ta, YIIIEpoaa, JKeje3a, MapraHiia, MeJId ¢ Pa3IUnYHbIMUA CTCIICHAMU OKHUCIICHUS,
WX CBOMCTBA. | MIPOKCHABI CEPBI, XpOMa, MapraHIla, XKejie3a, MEIu, aTFOMIHIS U ITUHKA, UX TOJIYICHHUE U
XUMHYECKHE CBOMCTBA.

JlabopaTopHbIe ONBITHI
N3ydenune cBONCTB MPOCTHIX BEIIECTB U COEAMHEHUN S-3J1eMEHTOB. M3ydueHune CBONCTB MPOCTHIX
BEIIECTB U COSANHEHHUH P-3JI€MEHTOB. M3yueHne CBOWCTB MPOCTHIX BEILIECTB U COENMHEHUH d-31eMEHTOB.

33) Xumusi ¥ MPOu3BOACTBO. XMMHSI B CEJIbCKOM XO03sliicTBE™.

XvuMu4ecKkasi TPOMBIIICHHOCTh M XUMHUYecKHe TexHomornd.  CheIpbe Ui XUMHYECKOM
MPOMBIIIIEHHOCTH. Boja B XUMUUECKOU MPOMBIIUIEHHOCTA. DHEPrus i XUMUYECKOTO MMPOU3BOICTBA.
HayuHble MpUHIMITEI XUMHUYECKOTO MPOM3BOJCTBA. 3allliTa OKPYKAIOUIEH Cpedpl W OXpaHa Tpyda Mpu
XUMHYECKOM Mpon3BojicTBe. OCHOBHBIE CTAANH XMMHYECKOTO MPOon3BoAcTBa. CpaBHEHHE IPOM3BOICTBA
aMMuaKa ¥ MeTaHoJa.

Xumuzanuus CelbCKOTO XO3sIiiCTBA M €€ HampaBieHus. PacTeHus W 1ModBa, TOYBEHHBIM
MOTJIONIAIONINN KOMIUIEKC.  YA0OpeHuss W uX Kinaccupukanus. XUMHYECKHE CPENCTBA 3allUTHI
pactenmii. OTpuIaTeNbHBIC TOCICICTBUS MPUMEHEHUS TMECTHIUIAOB H Oopb0a ¢ HUMH. XUMH3AIHA
>KUBOTHOBOJICTBA.

34) Xumus 4 NoBceAHEBHAS JKM3Hb YeJ0BeKa™.

XuMESI ¥ DKOJIOTHS. XUMHUYECKOE 3arpsA3HEHHE OKpysKaromei cpenbl. Oxpana ruapochepsl oT
XUMHUYECKOTO 3arps3HeHus. (OXxpaHa MOYBBI OT XMMHUYECKOro 3arpsisHeHms. OxpaHa atMoc(epbl OT
XUMHYECKOT0 3arps3HeHnd. Oxpana ¢uiopsl 1 ayHBl OT XHMAYECKOTO 3arpsi3HeHus. buortexHomorus u
TeHHAsI HHKESHEPHSI.

Homammasis anteka. Morwomue U guctsmue cpenctBa. CpencrBa OOpbObI ¢ OBITOBBIMH
HaceKoMbIMU. CpeAcTBa JMYHOM TUTHEHBI M KOCMETHKUA. XHUMHS U numa. MapKUpOBKH YHAKOBOK
MUIIEBBIX U TUTHEHWYECKUX MPOIYKTOB M YMEHHE WX YUTATh. ODKOJOTHS JKUJIUIIA. XUMUS U TeHETHKA
YeJI0BeKa.

JleMoHCTpaun

Mopenu TpOU3BOJICTBA CEPHOM KHCIOTHI M aMMHaka. Kolmeknus yaoOpeHWi W MeCTHIIAIOB.
OO0pa3siiel cpeACTB OBITOBOM XMMHUH U JIEKAPCTBEHHBIX MPEMIapaToB.

IIpakTHyeckoe 3ansiTie Ne32*: Pemenne 3kcnepuMeHTAIbHBIX 3a/1a4 110 XUMUHM 3JIeMEHTOB

[Tony4yenue ruApOKCUIOB ATIOMUHHUS M LMHKA;, HCCIeAOBaHHE UX CBOWCTB. [lomydyenue u
UCCIIeIOBAHNE CBOMCTB OKCHIIOB CEpEI, yriepoaa, hochopa. O3HakoMIeHHE ¢ KOJJIeKIHeil y1o0peHuii
" nectunuaoB. O3HAKOMIICHHE C 00pa3liaMu CPeACTB OBITOBOM XMMHUU U JICKAPCTBEHHBIX IMPENapaTOB.
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Bﬂeay;mTopﬂaﬂ CaMoOCTOATECIbHANA paﬁoTa.

1

buotexHosorus u reHHas nHKeHepusi — TexHosioruu X XI Beka.

2 HanoTtexHom0rusaKaKmpuoOpUTETHOCHANIPABICHUEPA3BUTUHAYKUUITPOU3BOICTBA B
Poccuiickoii @enepannn.

3 CoBpeMEeHHBIE METOIBI 00€33apaKUBAHHUS BOIBL.

4 AJUTOTPOITHST METAIIIIOB.

5 Kuznp n nesrensHocTh J.M.Meneneena.

6 «ITepunogudeckomy 3aKoHy OyayIee He TPO3UT pa3pyIICHUEM. . .»

7 Cunres 114-ro anemenTa — TpuyM@ POCCUHCKUX (DU3MKOB-SIACPIIMKOB.

8 W3oTomns! Bogopoa.

9 Hcnonp3oBanue pailOaKTUBHBIX U30TOMOB B TEXHUUECKHUX LEMSIX.

10 PeHTreHoBCKOE U3ITyUEHNE U €r0 UCIIOJIb30BAHNE B TEXHUKE U MEULIUHE.

11 [Ina3zma — yeTBepTOE COCTOSHNE BEIIECTBA.

12 AmMopdHBIe BelllecTBa B IPUPOJIC, TEXHHUKE, OBITY.

13 OxpaHa OKpyXaromewl cpeapl OT XHMHYEeCKOro 3arpsi3HeHus. KomamdecTBeHHBIE
XapaKTEPUCTUKHU 3arpsI3HEHMSI OKPYKAIOIICH Cpepl.

14 [Ipumenenue TBeproro u razoodpasnoro oxcuna yriaepoga(lVv).

15 3ammTa 030HOBOT'O dKpaHa OT XUMHUYIECKOTO 3arpsi3HEHU.

16 I'pyOomucniepcHbie  cucTembl, WX  KjlaccupuKamus W HUCHOJB30BaHHE B
po(heCCUOHATBHON IEATEIILHOCTH.

17 Kocmernueckue renu.

18 IIpumeHeHue cycrneH3uil U SMYJIbLCUIA B CTPOUTEIIbCTRE.

19 MuHepasbl ¥ TOPHBIC TTOPOJIBI KAK OCHOBA JTUTOCHEPHI.

20 PactBops! Bokpyr Hac. Tumsl pacTBOPOB.

21 Bopa xak peareHT u cpeia Juisi XMMHUYECKOT0 TIpoliecca.

22 Kwsub n nesrensHocTh C.Appenunyca.

23 BxnagoTeuecTBEHHBIXYU€HBIXBPA3BUTUETCOPUUIICKTPOIUTHUCCKOUTUCCOIIUAIIN.

24 YcerpaneHue )KeCTKOCTH BOABI HA TPOMBIIIICHHBIX MPEANPUSITUSX.

25 CepHas KUCIIOTa — «XJIe0 XUMIUYECKON TPOMBIIIIICHHOCTHY.

26 Hcrnonb30BaHne MUHEPAIILHBIX KUCIIOT HA TPEATNPHUSATHSIX PA3IMYHOTO TPOQUIIS.

27 OKcHABI ¥ COJHU KaK CTPOUTEIbHBIC MATEPUAIIBI.

28 Hcropus rumca.

29 TToBapeHHas coJb KaK XUMHUYECKOE ChIPhE.

30 MHoronvkuii KapOOHAT KaJbLUs: B IPUPOJIE, B IPOMBIIIUICHHOCTH, B OBITY.

31 Peaxinu ropeHust Ha TIPOU3BOJICTBE U B OBITY.

32 BuptyanbHoe MoienMpoBaHne XUMUYECKHUX MPOIIECCOB.

33 ONEKTPOIN3 paCTBOPOB IEKTPOIUTOB.

34 DIIEKTPOJIN3 PACILIIABOB DJIEKTPOJIUTOB.

35 IIpakTueckoe mNpUMEHEHHE DIEKTpPoNW3a: papUHUPOBAHHWE, TalbBAHOIIACTHKA,
rajabBaHOCTETHUS.

36 Hcropus nonyyeHus: U IpOU3BOJICTBA ATFOMUHUS.

37 DIIEKTPOIMTHYECKOE TIOTyUYeHNEe U paQUHUPOBAHUE MEITH.

38 Kuznup n nesrenpHOCTh 1. J[9BH.

39 Ponp MeTannoB B HUCTOPUM 4YENOBEUCCKOM IMBMWIM3ALUU. VICTOpUS OTEYeCTBEHHOMU
yepHOil MeTauTyprun. CoBpeMEeHHOE METAJUTYyPTrUIeCKOe IPOU3BOJICTBO.

40 Hcropusi oTedecTBEHHOM LIBETHOM MeTautypruu. Ponb MeTamioB M CIUIaBOB B HAay4HO-
TEXHUYECKOM IpPOrpecce.

41 Koppo3ust MeTamioB 1 criocoOb! 3alUThl OT KOPPO3UU.

42 WuepTHBIC WK 6J1aTOPOTHEIE TA3HI.

43 Posxparomnire coinu — raaoreHsnl.

44 Wcropus mBeaCcKOM CIMYKH.

45 Hcropust BOSHUKHOBEHHUS U Pa3BUTHSL OPraHUYECKOMXUMHUH.

46 Kuznb u nesrensHocts A.M. Bytnepoga.

47 Buranusm u ero xpax.

48 Ponp oTeuecTBEHHBIX YYEHBIX B CTAHOBJICHUU U PAa3BUTUU MUPOBON OPraHUYECKOU
XUMUU.

49 CoBpeMeHHbIE NPECTaBICHUS O TEOPUU XUMUUYECKOTO CTPOCHHUSL.
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50
51

DKOJOTHYECKUE aCIIeKThl HCIIOJIb30BAHMS YTJII€BOAOPOJHOTO ChIPbS.
DKOHOMUYECKHE aCICKThI MCKIAYHApPOJAHOI'0 COTPYAHHUYCCTBA 110 HCIIOJIb30BAHHUIO

YTJIEBOAOPOAHOTO ChIPbA.

52 UcTopust OTKpbITHS U pa3padOTKU ra30BbIX U HEPTIHBIX MECTOPOXKIeHUH B Poccuiickoii
denepanui.

53 XuMmusl yriIeBOIOPOJHOIO ChIpbs U MOsi Oytyiast mpodeccust.

54 VYTI11eBo10pOAHOE TOTUINBO, €r0 BUABI M Ha3HAYEHHE.

55 CuHTeTHYeCKHe KayuyyKH: HCTOPHUsl, MHOr0OOpa3ue U MepCHeKTHBbI.

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

57 CBapouHO€ MPOU3BOACTBO U POJIb XUMHUH YTIIEBOIOPOJIOB B HEM.

58 Hedtp © ee TpaHCHOPTHPOBKA KaK OCHOBA B3aMMOBBITOJHOIO MEKAYHAPOJHOTO
COTPYJHUYECTBA.
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2. TEMATHYECKOE IINIAHUPOBAHUE

Bup yuebnoii paboTh O6bem yacos
MakcumainbHast yueOHast Harpyska (BCEro) 190
B TOM 4Hclie B HopMe MPAKTUIECKON MOATOTOBKU 100

OO6s3arenpHas ayTUTOpHAs yueOHast Harpy3ka (BCero) 134
B TOM YHCIIE:

JIEKITUH 70

MIPAKTUICCKUE 3aHATHS 64
CamocrosTenbHas pabota o0ydaronierocs (BCero) 56

[Ipomexyrounas arrectaius B Gopme: auddepeHIMPOBAHHBII 3a4eT, dK3aMeH
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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.
eTyn-Ta cTynenTa npaKTHye TeopeTuu. (ceMmuHapc
(uac) (uac) CKOH o0y4eHue KHe)
MO/ATOTOB 3aHATHSA
KH

Brenenue 1 - 1 - 1 -
Paszgen 1. Opranmyeckast XuMus 83 22 61 32 31 30
1.1 [IpenMer oOpraHM4eckod XUMHH. Teopuss crpoeHuit 10 1 9 2 7 2

OpPraHUYEeCKUX COETUHEHMUI.
1.2 [IpenenbHbIE YTIEBOTOPOIBI 6 2 4 2 2 2
1.3 OTUIIEHOBBIE U IUEHOBBIE YTTIEBOIOPOIbI 6 2 4 2 2 2
14 ALICTUIICHOBBIE YTIIEBOJOPOIBI. 6 2 4 2 2 2
1.5 Apomartudeckue yriaeBoaoponsl. IIpupogHble MCTOYHHKH 6 2 4 2 2 2

YTIIEBOJIOPOIOB
1.6 ['mapokcHIbHBIE COCTMHEHIS 6 2 4 2 2 2
1.7 AJbaeruipl ¥ KETOHBI 6 2 4 2 2 2
1.8 KapOoHOBBIE KHCTIOTHI ¥ UX IPOU3BOHBIC 10 2 8 4 4 4
1.9 VYriaeBomsl 6 2 4 2 2 2
1.10 AMUHBI, aAMHHOKHCJIOTEI, OeKu. A3oTcoaepxariue 11 3 8 4 4 4

reTepOLUKINYECcKHe coequHeHNs. HyKIIenHOBBIE KUCIIOTHI
1.11 Bronornueckn akTHBHBIE COSTMHEHUS 10 2 8 8 2 6
JunddepenunpoBaHublii 3auet 2 - 2 - 2 -
Pasznen 2. O0uias u HeopraHuveckasi XuMusl 104 34 70 38 36 34
2.1 Xumusl — HayKa o BemecTax. CTpoeHne aToMa 6 - 6 6 2 4
2.2 [lepuognueckuit  3akoH U llepumonmmueckass cucrtema 6 - 6 6 2 4

xumudeckux snementoB J. M. MennaeneeBa u cTpocHUE

aToMa
2.3 CtpocHme BemecTBa 8 2 6 6 4 2
2.4 [Tonmmepsl. [lucniepcHble CHCTEMBI 10 4 6 6 2 4
2.5 XUMHYECKHE peaKun 12 4 8 8 4 4
2.6 PactBopnI 14 6 8 8 4 4
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2.7 OKHCANTETBHO-BOCCTAHOBUTEIBHBIE peakuuu. 10 4 6 6 2 4
DNIEeKTPOXUMUYECKUE IPOLECCHI.

2.8 Kiaccudukanus Bemiects. [IpocTsie BemecTna. 10 4 6 6 4 2

2.9 OCHOBHBIE KJIaCChl HEOPTaHWYECKUX U  OPraHWYECKHUX 12 4 8 8 4 4
COETMHEHMI.

2.10 Xumus 371eMeHTOB. XUMUS B XKHU3HU OOIECTBA. 16 6 10 8 8 2

IK3aMeH - - - - - -

| Beero 190 56 134 100 70 64
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2.2 XapaKTepuCcTHKA OCHOBHBIX BUJI0B Y4eOHOI qesTeJJbHOCTH CTYAeHTOB

Conep:xanue XapaKTepuCTHKA OCHOBHBIX BUJIOB 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  CTPOCHHS,  pPacTBOPBI,  DJIEKTPOJIUT H  HEIJIEKTPOIIUT,
SJICKTPOJIUTUYECKAsT JUCCOLMALINS, OKUCIUTENb M BOCCTAHOBUTENb, OKHUCICHUE U
BOCCTAaHOBJIEHHE, TETIOBOH AP (PEKT peaKiuu, CKOPOCTh XUMHUIECKON pPeaKIny, KaTalns,
XUMHYECKOE paBHOBECHE. YIIEPOMHBIA CKeleT, (PYHKIHOHAJIbHAS Tpymma, U30Mepus,

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

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

VYcTaHoBKa BOJIIOLIMOHHON CYIIIHOCTH MEHICICEBCKOM U COBPEMEHHOH (OPMYIHMPOBOK
nepuoauyeckoro 3akona J[. 1. Menjeneena.

OO0bscHeHne (HU3NIECKOTO CMBICTIA CUMBOJIMKH TEPUOTUICCKON TaOIUIBI XUMHICCKUX
3JIEMEHTOB

. . MenneneeBa (HOMEpPOB dJIEMEHTa, TIEPUOAA, TPYIIILI) M YCTAHOBKA NMPUIMHHO-
CJIEJICTBEHHOW CBSI3U MEXKAY CTPOCHHEM aToMa MU 3aKOHOMEPHOCTSMU HU3MEHEHHUS
CBOMCTB 2JIEMEHTOB 1 00Pa30BaHHBIX MMM 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
KPUCTAIUTMYECKUX PEIETOK.

DopMyJIUpPOBKAa OCHOBHBIX TOJIO)KEHUM TEOPHUM JJIEKTPOJUTHUECKON JUCCOIMALUM U
XapaKTEPUCTHKA B CBETE ATOW TCOPUU CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COCIMHECHUH.

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

Conepxanne XapaKkTepruCTHKa OCHOBHBIX BHJIOB JICATEIBHOCTH CTYJICHTOB

00yIeHIS (Ha ypoBHE YUCOHBIX ICHCTBHIA)

Baxneiimme XapakTepuCTHKa COCTaBa, CTPOCHUS, CBOUCTB, MOTYYCHUS U MPUMCHCHUS BaXKHEHIIINX
BEIIIeCTBA u | metayuioB (IA u II A rpynm, amoMuHMS, JKejle3a, a B €CTECTBEHHOHAYYHOM MPpoduiIe 1
MaTepHuabl HEKOTOPHIX (d-27IEMEHTOR) U UX COCTUHEHUH.

XapaKTepruCTHKa COCTaBa, CTPOCHHUs, CBOWCTB, MONyYCHNUS U MPUMEHEHUS BaKHEHIINX
HemeramioB (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 HAPOJHOXO3AHCTBEHHOM IUTaHe MPEACTaBUTENEH.

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




HNCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH, KayYyKOB, INIaCTMACC

XuMudeckuit Hcnonk3oBanue B yueOHOM U IPOPECCHOHAIBHOM NeSTEIFHOCTH XUMUISCKUX TEPMUHOB
SI3BIK Y CUMBOJIHKH.
CHUMBOJINKA HazBanue n3ydeHHBIX BEIIECTB 10 TPUBHAILHON WM MEXKIYHAPOHON HOMEHKIIATYpE U
OTpa’KeHHE COCTaBa 3TUX COSAMHEHHH C MOMOIIBI0 XUMHYECKHX (PopMyII.
OTpakeHre XHMHUYECKUX TIPOIIECCOB C MOMOIIBIO YPaBHEHHH XUMHUECKUX PEaKIii
Xumudeckne OOBsCHEHHE CYNIHOCTH XUMHYECKHX TmporeccoB. Kiaccuukamuss XUMHYECKUX
peakuu peaknuii Mo pa3iu4YHBIM MPU3HAKAM: YUCIY W COCTaBY MPOIYKTOB M PEarcHTOB,
TerioBOMy 3(¢eKTy, HampaBlIeHHUIO, (a3e, HATMYMIO KaTalln3aTropa, HW3MCHECHUIO
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 HJIEKTPOHHOro OalaHca.
OOBsicHEeHNE 3aBUCHMOCTH CKOPOCTH XUMHYECKOH PEaKMH U MOJIOKEHNUS XUMUYECKOTO
PaBHOBECHSI OT Pa3INYHBIX (PAKTOPOB
XUMIYeCKUH BeImonHeHE XUMHYECKOTO JKCIIEPUMEHTa B IIOJHOM COOTBETCTBHM C IPaBUIAMH
AKCTIEPUMECHT 0e30MacHOCTH.
Habmionenue, ¢pukcanus 1 onucanue pe3yabTaToB MPOBEIECHHOTO SKCIIEPUMEHTA
Xumugeckast [IpoBeneHNEe CaMOCTOSATEIILHOTO MOUCKA XUMUYECKONW WH(POPMAIUH C UCIIOIb30BaHUEM
nHpOpMAITUS Pa3INYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX M3JIAaHHUHA, KOMITBIOTEPHBIX 0a3 JTaHHBIX,
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 mporpaMMmbl 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 00ECTICYHTh CBOOOIHBIN
nmoctyn B UHTepHET BO BpeMsl y4eOHOT0 3aHATHUS U B IIEPHO BHEYIEOHON AEATEIHHOCTH 00YJatOIINXCA.

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

B kaOunHere ecTb MyJbTUMEIWHHOE OOOpYHOBaHHWE, IOCPEACTBOM KOTOPOTO YYaCTHHKH
00pa30BaTeIpHOIO MPOoIIecca MOTYT MPOCMATPHUBATh BU3YAIbHYI0 HH()OPMALIMIO 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;

- 1abOpaTOpHBINA KOMIUIEKT (HaOOp) Ui HAYaJILHOTO 00YyUeHHs XUMUH;

- MUKpoJiaboparopus i 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 XUMHUYECKHX 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, HMEIIUMCS B CBOOOJHOM
noctyne B cetn IHTepHeT (31eKTpOHHBIM KHUTaM, MpakTHKyMaM, TecTaM, martepuaiam EI'D u ap.).



4 IUTEPATYPA

JJ1s1 CTyleHTOB:

1 AmndunorenoBa U. B. Xumus: y4eOHUK W TPAKTUKyM JUIS CPEIHETO MPO(EeCcCHOHATHLHOTO
oOpaszopanus / . B. Audunorenosa, A. B. baokos, B. A. [Tonkos. — 2-¢ u3a., ucnp. ¥ gomn. — Mockga:
M3narensctBo HOpaiit, 2022. — 291 c¢. — (Ilpodeccronanproe oopazoBanme). — ISBN 978-5-534-11719-6.
— Texkcer: anexkrponnsiii // IBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/452856

2 T'nuuka H. JI. OGmias xumusi: ydeOHoe mocobue / ['munka H. JI. — Mocksa: KuoPyc, 2020.
- 749 c.

3 T'muaka H. JI. OOmas xumust B 2 T. Tom 1: yueOHuK Iuis cpefHero mpodeccHOHaTBLHOTO
obpazoBanus / H. JI. I'nmunka ; mox pemakuueit B. A. Tlonkosa, A. B. babkoBa. — 20-e u3n., nepepad. u
nmon. — MockBa: UzmarensctBo IOpaiit, 2022. — 353 c. — (IlpodeccnonanpHoe obpasoBanue). — ISBN
978-5-9916-9672-2. — Tekct: anexTponuslii / DBC HOpaiir [caiit]. — URL: https://urait.ru/bcode/451238

4 Tnueka H. JI. O6mias xumus B 2 T. Tom 2: yuyeOHMK st CpeaHEr0 NpOoheCCHOHAIBLHOTO
obpazoBanwms / H. JI. I'muaka; mox pemakmmeit B. A. IlomkoBa, A. B. babkosa. — 20-¢ u3m., mepepab. u
nmon. — MockBa: UzmarensctBo IOpaiit, 2022. — 383 c. — (IlpodeccnonanpHoe obpasoBanue). — ISBN
978-5-9916-9670-8. — Tekct: anextponusrii / DbC Opaiit [caiitr]. — URL: https://urait.ru/bcode/451563

5 T'mmaka H. JI. O0mas xumus. 3amadu W YIPKHEHUS: YICOHO-TIPaKTHIECKOE MOCOOne IS
cpemnero npodeccuonansHoro oopazosanus / H. JI. I'muaka ; mox pemakmueii B. A. Ilomkosa, A. B.
babkoBa. — 14-¢ u3n. — Mocksa: UznmatensctBo [Opaiit, 2022. — 236 c¢. — (IIpodeccuonamsHoe
oOpazoBanme). — ISBN 978-5-534-09475-6. — Tekct: snexrponnsii / OBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/451239

6 3aiines O. C. Xumus. JlabopaTopHblii PakKTUKYM U COOpHHUK 3ajad: ydeOHOe mocodue it
cpenrero mpodeccronaibHoro odpaszosanus / O. C. 3aiineB. — Mocksa: M3gatensctBo FOpaiit, 2020. —
202 ¢. — (IIpodheccuonanpHoe odpazopanue). — ISBN 978-5-9916-8746-1. — Tekcr: anexkrponnslii / 35C
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/452597

7 Huxkurmna H. I'. OOmas u Heopranwdeckas xumust B 2 4. Yacte 2. XuMHS 3JIEMEHTOB:
yu4eOHUK W TPaKTHKyM Ui cpeaHero npodeccrmoHanbHoro obpasosanus / H. I'. Hukurtmna, B. W.
I'pebenpkoBa. — 2-¢ m3m., mepepab. m mom. — MockBa: MszmarensctBo FOpaitt, 2020. — 322 c. —
(ITpodeccuonanbaoe obpazopanue). — ISBN 978-5-534-03677-0. — Tekcr: anekrponnsiii // DBC FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/453886

8 Huxwuruna, H.I'. O6mas u neopranmdeckas xumus. B 2 4. Yacts 1. TeopeTnueckne OCHOBEHI:
y4eOHMK W NPaKTUKyM s cpeaHero mnpodeccroHanbHoro odbpasomanmss / H. I'. Hukutuna, B. H.
I'pebenbkoBa. — 2-e¢ u3a., mepepad. u mon. — MockBa: MspatensctBo FOpaiit, 2020. — 211 c. —
(ITpodeccuonanbuoe odpazopanue). — ISBN 978-5-534-03676-3. — Tekcr: anexkrponusii // DBC FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/453885

9 Huxonbckuit A. b. Xumusa: ydeOHUK M MPAKTUKYyM AJISI CPETHETO MPOQEecCHOHAIBHOTO
obOpazoBanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-e m3n. ,nepepab. u mom. — Mocksa:
M3narensctBo FOpaiit, 2020. — 507 c.

10 OneitnukoB H.H. Xwumus. AnropuTmsl pelieHds 3agad U TECTH: ydyeOHoe mocobue s
cpenHero npodeccronanbHoro oopasosanus / H. H. Oneitaukos, I'. [1. MypaBbeBa. — 3-¢ u3a., ucmp. u
nmon. — MockBa: UzmarensctBo HOpatit, 2020. — 249 c. — (IlpodeccnonanpHoe obpasoBanue). — ISBN
978-5-9916-9665-4. — Tekcr: anekrponHslit // OBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/452906

11 Pocun, W.B. Xumusa. VYueOHMK W 3aJayHUK: IS CPeOHEro MpoeCCHOHAIBHOTO
obpazoBanwmsi / U. B. Pocun, JI. I. Tomuna, C. H. ConoBbeB. — MockBa: M3garensctBo FOpaiit, 2020. —
420 c. — (IlpodeccuonansHoe obpazoBanme). — ISBN 978-5-9916-6011-2. — Teker: anekrporHsii // DbC
IOpaiit [catiT]. — URL: https://urait.ru/bcode/451120

12 Xumus 11t npodeccuil U CHenruanbHOCTEH €CTeCTBEHHOHAYYHOTO MPOQuis: YYeOHHK st
ctyn. yapexxa. CIIO / mompen. O. C. T'aOpuensna. — 2-e usm., ctep. — M.: Axagemus, 2017. —400 c.

13 Xumus 11t npodeccuii U CHenruanbHOCTEH €CTeCTBEHHOHAYYHOTO MPOQHIs: YYeOHHK st
ctyn. yapexa. CIIO /mompen. O. C. T'abpuensna. — 3-e u3z., crep. — M.: Axkagemust, 2017. —400 c.

14 Xumus: y4eOHHUK Ui cpeaHero npodeccroHanbHoro odpasopanus / FO. A. JleGenes,
I'. H. ®aneeB, A. M. T'onmy6es, B. H. IllanoBai; mox oOmieit penakmueii I'. H. ®aneesa. — 2-¢ u3m.
,Jaepepal. u nom. —Mocksa: MspatensctBo FOpaiit, 2020. —431 c.



JlonoiHuTeIbHAS JINTEpaTypa:

1 Taopuwensa O. C. , OctpoymoB WM. I Xummsa mis mpodeccwii M CIIEIHATLHOCTEH
TEXHOJIOTHUYECKOT0 Mpomiis: Y4eOHHK Ui CTYHl. YUPeXAEHHUH cpea.mpod. odpasosanus. — M. ,2017.

2 Tao6puensn O. C., OctpoymoB U. I'., Octpoymona E. E. u ap. Xumus ans npodeccuit u
CIIEIHAIBHOCTEH €CTECTBEHHOHAYYHOTO Npo(mird: y4eOHHK JUId CTyd.  YYpeXKICHHH cpex.npod.
obpazoBanms. — M., 2017.

3 Tabpuensa O. C., OctpoymoB U. I'. Xumust qyisa npodeccuii v crienuaibHOCTEH cOlManbHO-
HKOHOMHYECKOTO W TYMAaHUTAPHOTO NpoQmiIei:  y4eOHUK JUii CTyHd.  Y4pekAeHHH cpen.nmpod.
obpazoBanms. — M., 2017.

4 Tabpuensun O. C., OctpoymoB U. I'., Cnaakxos C. A., [opodeesa H. M. IIpaktukym:
yueb.mocoOue yisi CTy. yupexaeHuii cpea. npod. obpazoBanus. — M., 2017.

5 Taopuensu O. C., Octpoymos U. I'. . Crnankos C. A. Xumwusi: 1mocodue i MOATOTOBKH K
EI'D: yue6.mocobue mis cTya. yupexkaeHuil cpen. npod. odpasosanus. — M., 2017.

6 Tabpuensa O. C., JleicoBa . I'. Xumus. Tectsl, 3amauu u ynpaxHeHus:: yded.nmocobue s
CTyH. YUYpexaeHuu cpex. mpod. obpazomanus. — M., 2017.

7 Epoxun KO. M. , Kopamesa M. b. Xumus mis npodeccuil M CrenUaIbHOCTEH
TEXHOJIOTHYECKOTO M €CTeCTBEHHOHAYYHOTO MpoQuiei: Y4eOHHK AJS CTYA. YUpexACHUi cpen.npod.
obpazoBarms. — M. . 2017.

8 Epoxun KO. M. Xwumusa: 3amadunl U ympaXHEHUs: y4eO.mocodme sl CTyA. YUIPEKISHUH
cpen, npod. obpasoBanus. — M., 2018.

9 Epoxun 0. M. COopHHMK TeCTOBBIX 3aJaHMil N0 XMMHUH: y4yeO.mocoOue s CTyq.
yapexaeHuit cpen. npod. obpazoBanmsa. — M. . 2018.

10 Epoxurn FO. M. , Kosamesa WM. b. Xumus s mpodeccuil W crenuanbHOCTEH
TEXHOJIOTHUYECKOro Mpopmiist. DIEKTPOHHBIA YueOHO-MeToqnuecKuid komiieke. — M., 2018.

11 CnagkoB C. A., OctpoymoB U. I'. , T'abpuemsa O. C. , JlykesnoBa H. H. Xwumwmst ais
npodeccuii U CrenuaIbHOCTeH TEXHOJIOTHISCKOTO MPOodHiId. DIEKTPOHHOE MPIIIOKEHHE (IEKTPOHHOE
y4eOHOe U3JJaHue) s CTYA. YUpexaeHul cpea.nmpod. odbpazoBanus. — M., 2018.

HHTepHeT-pecypebl:

1 Omumnuaga «Iloxopu BopoObseBrl roper». — URL: www. pvg. mk. ru
OO0pa3zoBaTenbHBIN CalUT IS IKOJIBHUKOB «Xumusa») . — URL: www. hemi. wallst
OO0pa3oBaTebHbIN calT M mKoasHUKOB) . — URL: www. alximikov

DnekTpoHHas Oubauoreka mo xumuu). — URL: www. chem. msu. ru
Untepner-uznanue ans yauteneil «EctectBennbie Haykn») . — URL: www. enauki. ru
Mertoaundeckas razera «llepBoe ceHTsa0ps») . — URL: www. 1september. ru

Kypran «Xumus B mkoie»). — URL: www. hvsh. ru

Kypuan «Xumus u xu3aby») . — URL: www. hij. ru

DJEeKTPOHHBIN KypHal «XUMUKH 1 XxuMus»). — URL: www. chemistry-chemists. com

O 00 3O\ N B~ Wi

38



