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I. CocraBurenu: 3aB. Kadeapol XUMHH, JOKTOpP OMOIOTHYeCKUX Hayk, mpodeccop 3ydapera .M.,
npodeccop kadeapsl XUMHUM, KaHTUIAT XUMHYECKUX HayK, noreHT Jlonwna H.IT., moueHt kadenpsr

XVMUH, KaHIUIaT OMOJIOTMYECKUX HayK, goreHT bopauna I'.E.

OOpazoBarenpHasi MporpaMMa paccMOTpeHa U OJI00peHa Ha 3aceflaHhd METOIMYEecKoro coBera Io

JIOBY30BCKOMY 00pazoBanuto 29.12.2022 r. (mpotokoi Ne3)

OO6pa3oBarenbHasi MporpaMma paccMOTpeHa M OJ0o0peHa Ha 3acellaHud YYEeHOIo COBETa

yauBepcuteta 17.01.2023 r. (mpoTokon Nel)



|. [TossicHUTEILHAA 3alIMCKA

[IporpaMMa MOArOTOBUTENBHBIX KYPCOB IO JUCHUILIMHE «XUMHsA» pa3zpaboTaHa ais
MOCTYMAIONIMX B By3bl HA O0y4Y€HHE MO IMporpaMMaM BBICHIET0 0Opa30BaHMs CIICHUATUTETA.
O6pazoBarenbHast nporpamma JUCITUTUIAHBI COOTBETCTBYET ®denepalibHOMY
roCy/IapCTBEHHOMY 00pa30BaTeIbHOMY CTaHAAPTY CPEIHEro (MOJHOTO) 00IIero oopa3oBaHus,
IIPUMEPHOU ITPOrpaMMe OCHOBHOT'O OOIIET0 00pa30BaHuUs 110 XUMUH.

1. Heab u 3a1a4M AMCHMIIMHBI

Llenpt0  OCBOGHMSI  JUCIMIUIMHBI  siBIsieTcss  (opMupoBaHHEe Yy  0Oy4YaroIIUXCS
oOmienpodecCHOHANBbHBIX KOMIETEHIUI JUIsl TOATOTOBKM K Cladye dK3aMeHa 10 XUMHUH H
MOCTYIJICHUS B BbICIINE YYEOHbIE 3aBECHMUS.

3alayaMy OCBOEHUS TIMCLMILINHBI SBIISTFOTCSL:

e [lomydyeHnue 3HaAHUM 1O TEOPETUUYECKUM OCHOBaM OOIIEH, HEOPraHUYeCKOn u

OpraHUYECKON XUMUU;

e npuoOpeTeHHe  NPAKTHUYECKUX  HABBIKOB IO  COCTaBICHHUIO  OKUCIUTEIBHO-

BOCCTAaHOBUTEJIbHBIX pEaKUi, peakliuii HOHHOTO 0OMeHa, TUAPOJIN3a;

e (hopMupoOBaHHE HABBIKOB IO PEHICHUIO THUIIOBBIX 1 KOMOWHUPOBAHHBIX 33J1a4.

2. [Ilnanupyemble pe3y/abTaThbl 00y4eHHs N0 THCHHILIMHE

YMeTb (B1aJI€Th) 3HaTh (M TOHUMATB)
1. CocTaBmnsTh peakMy HOHHOTO OOMeHa, 1. Ctpoenue aroma.
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIE 2. Ilepponnyeckuii 3aK0H.
PEaKLMH. 3. Buabl XumMHuecKoi CBSA3U (THIIbI
2. HaBplkaMu HanucaHusl ypaBHEHUN KPUCTATMYECKUX PELIETOK).
XUMHWYECKHUX PEAKLMH, OTPAKAIOLINX 4. Tunbl XUMUYECKUX PEAKLIUIL.
B3aMMOCBSI3b HEOPIrAaHUYECKHX BEILIECTB. 5. CKOpOCTb XUMHUECKHX PEAKLINI, XUMHUUECKOE
3. HaBbikamu HanuvcaHusi ypaBHEHHH paBHOBECHE.
XMMHUYECKUX PEAKLIUM, OTpayKaroInX 6. TeopHuro IEKTPOIUTUIECKON THUCCOLMALIH.
B3aUMOCBSI3b OPraHUYECKUX BELIECTB. 7. OCHOBHBIE KJIACChl HEOPTaHUYECKUX
4. HaBpIKkaMu peLICHUS TUIIOBBIX U COETMHEHMH. (XMIMUYECKHEe CBOWCTBA U
KOMOMHHUPOBAHHBIX 33/1a4. MOJTy4YEHHUE.
8. XUMHIO 2JIEMEHTOB U UX COEIUHEHUN
(XMMHUYECKUE CBOWCTBA U MOJTyYEHUE).
9. Teoputo CTpoeHHsI OPraHUYECKUX COESANHEHU.
10. OcHOBHBIE KJIacChl OPraHMYECKUX COETMHEHNI
(XMMHUUEeCKUe CBOMCTBA U MOTYYEHHUE).
11. B3auMOCBs3b HEOPraHUYECKUX U
OpPraHMYECKHUX BELIECTB.

3. O0BéM qucouIIMHLI coctaisier 120 akageMUYeCcKUX 4acoB.

4. Oopa3oBaTe/ibHbIE TEXHOJIOTHH
B mporiecce ocBoeHUs TUCHUIUINHBIL 1)1 (POPMUPOBAHUS 3HAHUH UCIIONB3YIOTCS:

e 00pa3zoBaTelbHBIC TEXHOIOTUU:
- JIeKIMsI-BU3yaJIu3alus
- METOJ MaJlbIX TPYIII
o (OpMBI TEKYIIIETO U PyOEKHOTO KOHTPOJIS YCTIEBAeMOCTH:
- TECTUPOBaHHUE
- OIICHKA OCBOEHUS MPAKTUYECKUX HABBIKOB

- PCHICHUC TUTIOBLIX U KOMGI/IHI/IpOBaHHBIX 3aga4



- KOHTpOJIbHas paboTa

5. ®OpMBbI MPOMEKYTOUHOM aTTeCTAIUU
ITo 3aBepiieHny 00y4eHHs Ha TIOATOTOBUTENBHBIX Kypcax - MPOOHBII 3K3aMeH 10 XUMUU

1. Y4eOHas nporpaMma AMCHMILNIMHBI
1. Conepxxanne IUCHHUILTAHBI

1.1 Crpoenune atoma. Ilepuoauyeckuii 3akon [.M.MenaeneeBa. XumMnueckas
CBf3b

AtoMm. Monenu ctpoeHus atoma. fAnpo ¥ HYKJIOHbI. HyKIuabl M M30TOMNBI. DJIEKTPOH.
CtpoeHue 3IeKTPOHHBIX 000JI0YeK aTOMOB. DHEPreTHUeCKUe YPOBHU U OJyPOBHU, aTOMHBIE
opbuTanu. DNeKTpOHHbIE KOHUTYypauuu atoMoB. BaneHTHble 31eKTpoHBL. OCHOBHOE U
BO30Y>KICHHOE COCTOSIHHSI aTOMOB.

OCHOBHBIC 3aKOHOMEPHOCTH pPa3MEIICHUS 3JEKTPOHOB B aToMaxX MaJIbIX M OOJBIINX
[IEPUOJIOB, S-, P-, - 3JICMEHTHI.

[Tepuoanueckuii 3akoH. [IpHUMHBI TEPUOTUIHOCTH CBOWCTB J1€MEHTOB. [leproibl, rpymmbI
UTIOATPYIIEI B MEpUOANYECKO cucteme. CBsi3b CBOWCTB 3JIEMEHTOB M HMX COCAMHEHHUU C
MOJIO’KEHUEM B TIEPUOAUYECKON CUCTEME.

Monekynbl 1 xuMudeckas cBsizb. KoBajieHTHast CBsI3b, €€ PA3HOBUIHOCTU M MEXaHU3MBbI
oOpa3zoBaHusi. XapaKTEPUCTUKH KOBAJEHTHOM CBS3U. ODJIEKTPOOTPULIATETHLHOCTh. CTEmneHb
OKHCIIEHUS M BaJCHTHOCTh. MoHHas cBsi3b. Metaimudeckas cBsi3b. BomopoaHas CBS3b.
BemectBa MoNeKyIsIpHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSI.

1.2 ®u3uKo-XuMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUA XUHMHYECCKHUX peakum‘i

Knaccugukanuss XuMHUECKUX pEeaKIMid B HEOPraHMYECKOW M OpraHMYecKOd XHMHUH 10
pa3IMYHBIM NPU3HAKAM: 10 W3MEHEHHIO CTENEHEH OKHUCIIEHHs aTOMOB, IO YHCIY U COCTaB
UCXOJIHBIX U 00pa3yIolINXCcsl BELECTB, 10 TUITY pa3pbiBa CBs3eH, O TEMI0BOMY 3G (eKTy, 1o
HpU3HaKY 00paTUMOCTH.

OHepreTuka XHUMHUYECKHMX TMpeBpamieHud. TermnoBoil 3ddexT XumHueckoil peakuuu.
TepMoxuMHUUeCKHE ypaBHEHUS PEAKLIUM.

CkopocTh XMMHUYECKUX peaklHil. ['OMOreHHble W reTeporeHHble peaklMU. 3aBUCUMOCTD
CKOPOCTH XMMMYECKOM peakuuu OT pa3iIuyHbIX (akTopoB. OOpaTUMOCTh XUMHUYECKHX
peakuuii. XumMuueckoe paBHoBecue. KoHcTaHTa paBHOBecHs. CMeENIEHHE pPaBHOBECHS MO
neiictBueM paznuuHbiX paxktopos. [Tpunuun Jle-Illarense.

1.3 PacTBOpBI

Mexanusm 00pa3oBaHHsS PacTBOPOB M UX Kiaccudukamus. YUnCThle BEIIECTBA U CMECH.
Crioco0ObI BBIpaXEHHUSI COCTaBa pACTBOPOB: MAacCOBasI JI0JIs1 PACTBOPEHHOTO BelecTBa. PacTBopbl
ANEKTPOIUTOB. Teopusi 3JIEKTPOJMTHYECKON AUCCOUMAMU. MeXaHU3M 3JIEKTPOJIUTUYECKOU
JIUCCOLIMAIMN BEIIECTB ¢ MIOHHOW W KOBAJEHTHOW MOJSIPHOM CBS3AMU. J[Mccoluanus KUCIoT,
OCHOBaHUH U coneil. CUITbHBIC U ClTa0ble NIEKTPOIUTHI.

XUMHUYECKUE CBOMCTBA KHUCJIOT, OCHOBAaHUW M COJIEM B CBETE TEOPUHU DIICKTPOJIUTHUYECKOU
JIACCOLIMALINH.

Peakunu noHHOr0 0OMEHa B BOAHBIX PAaCTBOPAX AJIEKTPOJIUTOB, YCIOBHS UX HEOOPATUMOCTH.

KuciioTHO-0CHOBHBIE B3aUMOJICHCTBHSI B pacTBOpax. AM(OTEpHOCTD.



1.4. OkuCIANTENTBHO-BOCCTAHOBHUTEIbHbBIE MPOLIECCHI

Crenenb oxucieHusa. Baxneimme oxucautenu u  BocctaHoBuTenu. CocraBieHue
YPaBHEHHHOKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUl METOIOM AJIEKTPOHHOTO OaiaHca.

OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIMU B pacTBOpax. OJEKTPOJIU3 pacTBOPOB U
pacIIaBoB.

2. XMMH1 2JIEeMEeHTOB
2.1. Knaccudukanusi HeOpraHu4ecKux coeTunHeHuii

Oxcuapl, kK1accupukanus okcuaoB. CrocoObl nosnydeHus: okcuaoB. Mx ¢usnueckue u
XHMHUYECKHE cBOMCTBA. HOMEHKIaTypa OKCUI0B.

OcHoBaHMs, UX KJaccu(UKaLus, crocoObl MOJIyYeHHsI U XUMUYECKUE CBOMCTBA.

Amdorepable TuapOoKcHabl. HoMeHKIaTypa OCHOBaHUI.

Kucnotsl, ux xnaccudukaius, crocoObl MoxydeHus, Pu3nyeckue 1 XMMUYECKHUEe CBOMCTBA.
Homenkiarypa Kucior.

Conu, ux xiaccudukamus, crnocoObl MOTyYeHHUs] U XUMUYecKue cBoiicTBa. HomeHkmarypa
coseit. ['maponus comnen.

2.2. Metanibl. O01asi XapakTepucTUKA

Ilonoxkenne MeTaNIOB B NEPUOJUYECKONM CHUCTEME XHMMHYeCKuX diemeHtoB .U
MenpneneeBa. OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHHUs MX aToMoB. OOIas XapaKTepHCTUKa
METaJUIOB TJIaBHBIX M TMOOOYHBIX HOATPYNI MEPHUOAMYECKOW CHCTEMBI, MX OKCHJIOB U
THJIPOKCUIOB: KHCIIOTHO-OCHOBHBIE U OKHCJIMTEIbHO-BOCCTAHOBHUTEIbHBIE CBoOWcTBA. OOmIMe
cnocoObl noiy4yeHus MetauioB. [lonsarue o meramtyprun. CruiaBbl.

2.2.1. Metaausl riaapubix noarpyni | u |1 rpynn nepuoanyeckoii cucremsbl
(S- 3memMeHTDI)

Crpoenue aromoB. Du3MUECKHE CBOWCTBAa. XHWMHUUYECKHE CBOWCTBA: B3aUMOJCHCTBUE C
HeMeTalJlaMH (TaJloreHaMH, KUCIIOPOJIOM, Cepol, a30ToM, (hocopomM, yriepooM, BOAOPOAOM),
BOJI0M, pacTBopamu KHCIOT. COeTMHEHNUS IIET0YHBIX U IEJI0YHO3EMEIbHBIX METAJIIOB: OKCH/IBI,

NEPOKCU/IbI, TUIPOKCUIBL, TUAPUIBI, HUTPUABL, (pochuasl 1 kapouabl. UX XxumMudeckue cBOICTBa.

2.2.2. AMlOMUHMI

Ctpoenne aroma. @Dusnueckue CBOMCTBA. XUMHUYECKHME CBOMCTBAa  AJIOMHHUA:
B3aMMOJICIICTBHE C HEMETaulaMU (TaJlor€HaMHU, KUCIOPOJOM, CepOil, a30TOM U YIJIEpOIOM),
OKCHIaMH, pa30aBICHHBIMU W KOHIICHTPUPOBAHHBIMHA PACTBOPAMHU KHUCIIOT (COJITHOM, CEPHOM,
a30THOM), pacTBOpaMu Iejoueld W KapOOHAaTaMH IIEJTIOYHBIX METauioB, BoJOW. OKcua u
THJIPOKCHJT AJTFOMUHUS, HX aM(pOTEpPHBIC CBOMCTBA.

2.2.3. Meraaiabl no604HbIX noarpynmn (d-3jeMeHTHbI)
Ocobennoctn crpoeHuss ux aromoB. OOmias xapakrtepucthka d-

9JICMCHTOB.

2.2.4. Keneszo



Crpoenue atoma. XapakTepHble HOHBI M CTENEHU OKHUCIIEHHUs XKeie3a. Puzndeckue
cBoMcTBa. XMMHUYECKHE CBOICTBA: B3aMMOJEHCTBHE C HeMeTaulaMu (TaJloreHamu,
KHCJIOPOJIOM, CEpOii), pa30aBI€HHBIMU U KOHLIEHTPUPOBAHHBIMU PACTBOPAMHU KUCIIOT (COISTHOM,
cepHoii, a3otHOM). Okcua u ruapokcu xenesa (I1), conu xenesa (II), ux BoccraHOBUTETBHBIE
comctBa. Okeua u ruapokcun xxenesa (111), ux amporepHsie cBoiicTBa.

2.2.5. Mapranen

CTpOGHI/Ie aTroma. XapaKTepHLIe HOHBI, CTCTICHU OKUCJICHUA MapraHiia 1 COOTBETCTBYIOIIHC
OKCHUABI, THAPOKCUABLI U COJIH. BSaI/IMOIIef/’ICTBI/Ie Mapraiga ¢ KuCJIOTaMH. M3MeHeHne KUCIOTHO-
OCHOBHBIX M OKHCIIMTEIBbHO-BOCCTAHOBUTECIBHEIX CBOMCTB COCI[I/IHGHI/II;’I MapraHmga ¢
HU3MCHCHUCM CTCIICHU OKHUCJICHHUSA MapraHia. OKCI/I,Z[ MapraHmga (IV), €ro OKHUCIHUTCIIbHBIC
CBOMCTBA B KMCJIOHM cpeac. ManrasaTtsl U IIEpMaHIraHaTbl, UX OKHCJIUTCIbHBLIC CBOMCTBA.

2.2.6. Xpom

Crtpoenue atoma. XapakTepHbIE MOHBI, CTEIIEHH OKHCICHUS XpPOMa M COOTBETCTBYIOILHE
OKCHJIBI, THIPOKCHUJIBI M COJTU. B3anMoeiicTBue Xpoma ¢ KUCIOTaMu. MI3MeHeHHe KHCIOTHO-
OCHOBHBIX U OKHCIIMTEIIbHO-BOCCTAHOBHUTEIILHBIX CBOMCTB COCMHEHUI XpOMa B 3aBUCUMOCTH
orcreneHu okucienus: xpoma. Okeua u rugpokeun xpoma (1), ux amdorepusie cBoiicTsa.
XpomaThl ¥ JUXPOMAThI, MX B3aHMMOIIPEBPAILICHUS B 3aBHCUMOCTH OT KUCIOTHOCTH CpPEIBbI.
OxwucnurtenbHbie cBoiicTBa coeaunernii xpoma (V1).

2.2.7. lluak

Crpoenue aroma. XMMHUYECKHE CBOMCTBA: B3aUMO/ICHICTBHE IMHKA C HEMETAJJIaMHU (XJI0OpOM,
KHCJIOPO/IOM, CEpOHt), C BOAOH, C pa30aBieHHBIMHU 1 KOHLIEHTPUPOBAHHBIMH PACTBOPAMHU KHCIIOT
(consiHOM, cepHOM, a30THOH), co menouyaMu. OKCHI U THAPOKCHJ LIMHKA, UX aM(pOTEepHbIE
CBOMCTBA.

2.2.8. Mensb u cepedpo

Ctpoenune aroma. XapakTepHbIE CTEIEHH OKUCIEHUsA. XHUMHUYECKHE CBOMCTBA!
B3aMMOJICICTBHE C HEMeTaUIaM1 (TaJoreHaMH, KUCIIOPOJIOM, CEpOii), KUCIOTaMHU.

2.3. HemeTaiibl
[Tonoxxenne HemeTaiuioB B nepuoandeckou cucreme .M. Menzaeneena.

2.3.1. Bonopon

H3o0TombI BOOOpOaa. CO@III/IHCHI/IH BOAOpOda € METallaMHU U HEMCTAJUIaMU. HOJ’Iy‘-ICHI/IC
BOOOpOaa.

2.3.2. I'naBuast noarpynna V| rpynnsl nepuoanyeckoii cucremsl. 'anorenst

Ctpoenune aroMoB. CtpoeHue moiiekysl. duzndeckre CBOMCTBA TaJIOTEHOB. XUMHYECKHE
CBOWCTBA: B3aMMOJICHCTBHE C BOAOpoaOM, MeTamamu, Hemeramiamu (S, C, Si, P), co
CIOKHBIMU ~ BelecTBaMH  (KHCIIOTaMH, COJSIMH, BOJOW, IIEIOYaMH, OPTraHUYECKHUMHU
COCTMHCHUSIMU).

['anorenoBogoponbl. CrpoeHue Monekyna. BomopomHas cBsi3b BO  (PTOPOBOIOPO/IE.
®usnueckue cpoiicTBa. CpaBHEHHE CHUJIBI TaJIOT€HOBOJOPOJHBIX KHUCIOT. XHUMHUUYECKHE



CBOlicTBa: o0OIIHME CBOMCTBA KHCJIOT, BOCCTAaHOBUTEJIBHBLIE CBOMCTBA, B3aUMOICHCTBHUE
¢dTOpOBOIOPOIHOI KUCIOTHI ¢ okcuioM Kpemuus (IV). Kucinopoansie coequHeHus Xiaopa.

2.3.3. Hoarpynna kucjopoaa

Crpoenue atoMoB. Pu3nuecKrue CBOMCTBA, AIJIOTPOIIHSL.

2.3.4. Kucaopon

XUMHYECKHE CBOMCTBA: B3aMMOJCHCTBHE C MeETaNIaMH, HEMETalJaMH, CJI0KHBIMHA
BEIIECTBAMH - BOCCTAHOBHUTENSIMH (OKCHJIaMM, THUAPOKCHAAMH, KHUCJIOTaMH, COJISIMH,
OpraHuyecKUMH coeauHeHusmu). [lomyuenue Kuciopoja B HPOMBIIUICHHOCTH U B
nabopaTopuu.

Bopna. Ctpoenne monekysbl. BogopoaHas cBsi3b v €€ BIMSHUE Ha CBOMCTBA BOJIBI.

KHCIIOTHO-OCHOBHBIE M OKHCIIMTEIIbHO-BOCCTAHOBUTEIIbHBIC CBOWCTBA BOJBI. [lepokcun
Boiopoaa. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA MEPOKCHIA BOAOPOJa (OKHCIECHHE
HUTPUTA HATPHS, WOJOBOJOPOJA; BOCCTAHOBJIICHUE IEPMaHTaHATa KaJlus B KUCIIOH cpene,
oKcuja cepedpa).

2.3.5. Cepa

XUMHYECKUE CBOMCTBA: B3AUMOIEHCTBHUE C METAJUIAMU, KUCIIOPOIOM, XJIOPOM U BOAOPOIOM.
CepoBogopoa. Crtpoenue monekyibsl. Dusnueckue cpoiicTBa. [lomyuenue cepoBomopoa.
Kucnorneie cBolicTBa BOJHOrO pacTBOpa CEPOBOAOPOAA - CEPOBOAOPOJHOM KHUCIIOTHI.
OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA CEPOBOAOPOJA U CEPOBOJAOPOJHOM KHUCIOTHI
(B3aMMOJIEHCTBHE C METaUIaMH, KHCIOPOJOM, OpOMOM (XJIOpOM), MEPOKCHAOM BOJOPOA,
okcusioM cepbl(IV) u cepaucroii kucnotoit). Cynbhuasl, THAPOIN3 CyNb(UIOB.

Oxkcun cepol(IV).Ctpoenne wmonekynsl. ®Dusnueckue cpoiicTBa. [lomyuenune okcuma
cepbI(IV).Kucnotubie cBoiicTBa BogHOro pactBopa okcuaa cepbl(IV) - cepHUCTON KUCIIOTHI.
OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE CBOWCTBa okcuga cepbl(IV) M cepHUCTON KHUCIIOTHI
(B3aUMOJICHCTBHE C METaIaMH, KUCIOPOIOM, OpoMOoM (XJIOpOM), MEPOKCHIOM BOJOPOJA,
cepoBogiopoaoM). Okeup cepsl(VI). Ctpoenue monekynbsl. @usznyeckue cBoiictsa. [lonyuenue
okcuaa cepbl(VI). Xumuueckue cpoiictBa okcuaa cepbl(VI): B3aumoneiicTBue ¢ BOJOH,
BOCCTaHOBUTEJISIMU (CEpOH, yTraepoIoM, HOAUIOM KaJHs), TEpPMUUECKOE Pa3JI0KEHHE.

Cepnas xucnota. Ctpoerue Monekynsl. [TomydeHne cepHON KUCIOTHI (XUMU3M).

XvUMHYecKue CBOMCTBAa pa30aBICHHOW CEpHOM KHUCIOTHl. XHMHYECKHE CBOICTBa
KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.

2.3.6. Iloarpynmna a3zora

Ctpoenue atomoB. O011as XapaKTeprUCTUKA JIEMEHTOB.

2.3.7. Azor

CtpoeHue MoOJEKyJbl. XHUMHUYECKHE CBOMCTBA: OKHUCIWUTEIbHBIE B3aHUMOJIECUCTBUS C
MeTaJUlaMH, BOJOPOJIOM; BOCCTAHOBUTEIBHBIC B3aUMOJCUCTBUS C KuciIopogoMm. CtpoeHue
MOJIEKYJIBI, €€ MOJISIPHOCTh. PU3HYECKHUE CBOMCTRA.

[Tonyyenne ammuaka. XHUMHYECKHE CBOMCTBa ammuaka. (OCHOBHBIE CBOICTBA:
B3aUMOJICUCTBUEC BOOOU M KHCIOTaMH. BOCCTaHOBUTEILHEIE CBOMCTBA: B3aUMOIEHCTBHE C
KHCJIOPOJIOM, TrajJor€HaMu, IEPOKCUIOM BOJOPOAA, OKCUJIAMHU TSXKENBIX MeTaiioB. CTpoeHue



MoHa aMMOHMs. KuciaoTHBIE CBOMCTBA COJed aMMOHUS: B3aUMOJCHCTBHE C OCHOBAaHUSIMH,
OCHOBHBIMM OKCHJIaMH, BOJOH (Tuapoiu3). BocctaHoBUTEIbHBIE CBOICTBA COJIEN aMMOHHS.

Oxcunpl azora. Ilomyuenume. ®dusnueckue cBoiicTBa. XuMHUecKHe cBoiicTBa. Oxcua
azora(ll):B3aumoeiicTBHE C BOCCTAHOBUTEIISIMU - BOJIOPOJIOM, aMMHUAKOM; B3aUMOJICHCTBUE C
okucnutenemM - kuciopomoMm. Oxcupa azora(lV): B3aumopeiicTBHE CBOCCTaHOBHUTEISIMU
- BOAOpOJIOM, MarHuem™m, (ochopoM; B3aUMOACHCTBHE C OKHCIUTEIEM - KUCIOPOIOM;
B3aMMOJICICTBHE C BOAOH U ILeJ0YaMH (peaKus AUCTIPOIIOPIIMOHUPOBAHUS ).

A3zortucras kucnora. Kucnorusie coiictBa. HeycroitunBocTs azorucroil kuciorsl. Conn
A30THUCTON KHUCJIOTBI - HUTPUTHL. TepMUYECKOE pa3IOKEHUE HUTPUTA aMMOHUsSA. A30THas
kuciota. Crpoenue Mmojekynbl. [lomyueHue a30THOM KHCIOTHI (XUMH3M). XHUMHYECKUE
cBoiictBa. KucnoTHeie cBoiicTBa. BzamMopeicTBME € BOCCTAHOBHUTEISIMU - METajlaMu,
HEMETAJJIaMH, CIIO)KHBIMU  BEIIECTBAaMHU. BiMsHHE BOCCTaHOBUTENIBHON CIIOCOOHOCTH
METAJIJIOBH KOHIICHTPAIIMHN KUCIOTHI Ha T1yOuHy €€ BoccTtaHOBIeHUs. ColM a30THON KUCTIOTHI
- HUTpaThl. TepMuyeckoe pa3inoKeHUe HUTPATOB.

2.3.8. ®ochop

®dusndeckue CBOWCTBA. AJUIOTPOIHsI. XUMHUYECKHE CBOMCTBA ocdopa: B3aMMOICHCTBHUE C
BOCCTAHOBUTEISIMU - METAJJIaMH, BOJOPOJIOM; B3aUMOJCHCTBUE C OKHUCIUTEISIMU -
KUCIOpooM, XjtopoM, okcuaamu azota(ll) u (IV), a30THOW M KOHICHTPUPOBAHHOW CEPHOM
KHCJIOTaMHU.

Oxkcuner dochopa(lll) u (V) , docdhopucras u oprodocdopHas kucinorbl. KuciaoTHsie
cBoiicTBa. DochuH.

2.3.9. Hoarpynna yriepoaa

CTpOCHI/IC aToMOB. @U3NYECKHUE CBONCTBA. AJ'IJ'IOTpOHI/ISI.

2.3.10. Yruepoa

XuMuyeckue cBoicTBa. B3ammoneiicTBre ¢ MeTalulaMH, BOJOPOJIOM; B3aUMOJICHCTBUE C
OKUCTUTEISIMU: KHUCIOPOJ0oM, okcuioM yriepona(lV), okcuaamu TSKENBIX METAIIIIOB, a30THOM
M KOHIIGHTpUpOBaHHOW cepHoM kucimotamu. Oxcuna yraepoga(ll), BoccTaHOBUTENBHBIC
CBOICTBA.

Oxkcun yrnepona(IV). ®usnueckue cBoiictBa. Ilonmydenne oxcuga yraepoma(lV).
XVMUYECKHUE CBOWCTBA: B3aWMOJEWCTBHE C BOCCTAHOBUTEISIMH - YTJIEPOJOM, MAarHUEM.
VYronpHas kucnora. KucnotHele cBoiicTBa. Conu yroibHON KHCIOTHI - KapOOHATHl U
TUAPOKApOOHATHI, HXB3aUMOIIPEBPALIICHUS.

2.3.11. Kpemuuii

[Tony4yenue. XuMuueckrue CBOMCTBA: B3aUMOICHCTBHE C OKUCITUTENSAMH - PTOPOM,
KHCJIOPOJIOM, TAJIOT€HaMU; B3aMO/JICICTBIE C BOJAHBIMHU pacTBOPAMU II€JI0Y€EH.
Oxcupn kpemuusA(IV). Kpemuuesas kuciora, CUIMKATHI.

3. Opranuyeckasi XuMust
3.1. Beenenne

Teopuss CTpOEHHs] OpPraHUYECKUX COCIAMHEHUW. YTIEpOAHBIM cKener. Pagukan.
@yHKIMOHaNbHAs Tpynma. [omomorm u  romosormyeckudl psa. CTpykTypHas u
npocTpaHcTBeHHast u3oMepusa. CTpoeHHe 3JEKTPOHHBIX 000JI0UYeK aToMmMa  yriepoja.



I'm6pummsanus opouraneit (Sp, sp?, sp®). Tuisl cs3eil B MONEKynax OpraHNYECKHX BEIIECTB 1
crocoObl MX paspeiBa. THIBl peakuuil B opraHndecko Xxumuu. MOHHBIN M pagukanbHbIN
MEXaHU3Mbl PEaKIMi. XMMHYECKasl CBA3b B COEAUHEHMAX yriepoaa. MoHHas, KOBaJE€HTHAs U
BOJIOPOJIHAS CBSI3U. DJIEKTPOOTPHULATEIbHOCTh. CTENEeHb OKUCIICHHS U BAJICHTHOCTb.

3.2. AlIkaHbl

MertaH, ero CTpykTypHas (opmyia, TeTpadApHuecKoe CTPOEHHE MOJIEKYIbl MeTaHa, Sp-
ruOpHIU3aIs, XapaKkTep XUMUYECKUX CBsA3ed. [ OMOIOrnuecKkuii psii MeTaHa, roMOJIOTHYecKast
pa3HoCTb. lIpocTpaHCTBEHHOE CTpOCHHME NpPEIENbHBIX YIIeBoAOponoB. Homenknarypa u
nsoMmepus. Puznueckue cBOMCTBA aIKaHOB. [IpupoaHbIe HCTOYHMKY.

XVMMHYECKUE CBOMCTBA AJIKAHOB: PEAKIMHM 3aMEIICHUs (raJIor€HUPOBAHNUE, HUTPOBAHUE);
TEPMUYECKOT0 Pa3JI0KeHUs (KPEKHHT, TUPOJIN3); N30MEPU3ALMH; OKUCIIEHUS (TOPEHUe, MATKOe
OKHCJICHHE - [T0JIy4YeHHUE CIIMPTOB, allbJETH/I0B, KETOHOB U KAPOOHOBBIX KUCIIOT).
PangukanbHblil MEXaHU3M peakiuii 3aMerienus. M306upareiabHOCTh B3aUMOIEHCTBHSI FaJIOTEHOB
¢ ankaHamu. [Ipumenenue npenenpHbIX yriieogoponoB. Meran. IlonydyeHne cunHres-raza u
BOZOPOJA U3 METAHA.

3.3. 'ajioreHONPON3BOIHBIE ATTKAHOB

XuMUYecKue CBOWCTBA raJIOTeHONPON3BOTHBIX AJIKaHOB: B3aUMO/ICHCTBHE
raJIOreHONPOU3BOIHBIX AJIKAHOB C MeTalIaMu (peakius Bropia).

3.4. AnkeHbl

Drten (ITWiEH), €ro CTPyKTypHas (OpMyna, [BOHHAS CBA3b, G - M T-CBS3H, SP-
rubpuauzanus. ['omonornueckuit psg  stuneHa. Pusnueckue cBoicTBa.  M3omepus:
M30MEPHUSILIETIH, U30MEPUS MTOJI0KEHUSI ABOWHOM CBA3H, yuc-, mparc-uzomepus. Homenknartypa

QJIKEHOB. XUMHUYECKUE CBOMCTBA  QJIKEHOB.
Haubonee xapakTepHble peakIUM STUICHOBBIX YIJIEBOJOPOIOB - pPEaKIMU
JIEKTPO(UIBHOTO IIPUCOETUHEHUS: raJIOrT€HUPOBAHHUE,
IPUCOEIUHEHNE TaJIOT€HOBOAOPOAOB, IPUCOEAUHEHUE CEPHOU KHCIIOTBI,  TUJpaTanus.

Mexanusm peaknui. [IpaBuno MapkoBHukoBa. Peakuuu mnonuMepusauuu. Peakuun
OKUCJICHUS (OKUCIIUTENIN: KUCIOPOJ, NEepMaHraHaT Kajusl B ILEJIOYHOW M KHUCIOW cpefax,
a30THas KUCIIOTA).

[Tomyyenue  anmkeHOB:  JETHAPUPOBAHWE  alKAHOB,  JETHApATallds  CIHPTOB,
JETUAPOTAIOTEHUPOBAHUE  AJKUJITAIOT€HUIOB, JIETAJION€HUPOBAHUE  JIUTAJOTE€HAIKaHOB,
TUAPUPOBAHUE AIIKUHOB.

3.5. AllkaaueHsbl

XUMHYECKOE U AIIEKTPOHHOE CTPOEHHE AIKAaJUEHOB C
COINPSDKEHHBIMU  CBs3AMU. HoMeHkmatypa W  u3oMepus
AIKaJMEeHOB. XHUMHYECKHE CBOMCTBA: IPHCOEAMHEHHE TallOT€HOB, T'aJION€HOBOJOPOJIOB,
Boopoza. [lomumepuszanusa. OcoO0eHHOCTH 3MEKTPOPUIBHOTO MPUCOEANHEHUS K CHUCTEMaM C
COMPSDKEHHBIMU TBOMHBIMU CBsi3siMU. [lomydenue 1,3-Oyranumena:u3 stanona (merox C.B.
JleGenera), u3 Oyrana u 6yreHoB. [lonyuenue nzonpena. [IpupoaHsiii Kayqyk, ero CTpoeHUE U
cBoiicTBa. CUHTETUYECKUH KayuyK.



3.6. ukaoaaKaHbl
CtpoeHue, TOMOJIOTHYECKHH psifl, HOMEHKJIAaTypa, n3oMepus. Haxoxnenue B mpupoe.

XUMHYECKUE CBOMCTBA: HambOoiee XapaKTepHbIE Uil TPEX- M YETHIPEXWICHHBIX IIHKIIOB
peakuuy IPUCOCIUHEHHUs; TaJIOTCHUPOBAHMWE, IMPUCOCJUHEHHE  TaJOr€HOBOAOPOJIOB,
ryuapaTanus, ruapupoBanue. Hanbonee XxapakTepHble peaklMM 3aMelleHUs (paJuKalbHOIO)
JUId  YIJIEBOJOPOJIOB, COJEpXallUX LUKIbl C IMATbI0 W 0ojiee aTOMaMH YIJeBOJOPOAA:
raJIOTeHUPOBAHKE, HUTPOBAHUE.

3.7. ATKHHBI
OTHH (alleTUJICH), €T0 CTPYKTYpHAs (hopMyIia, TpoitHas CBsI3b, SP- THOPUAU3AIIHSL.

I'omonornyecknii pax stnHa. dusndeckue cBorcTBa. M3omepus: usomepus uenu, U3oMepus
IIOJIOKEHUS TPOMHOM cBA3U. HoMeHKIaTypa aJIKuHOB. XMMHUYECKHE CBOWCTBA AJIKMHOB.
Peakuuu 31neKkTpoUIbHOrO NMPUCOETUHEHUS: TaJOTEHUPOBAHUE, MPUCOEINHEHUE BOIOPOAA,
raJoreHoBONOPOJIOB, Tuipatamus. Peaknum mnomuMepusanuu  (oOpasoBaHue OeH30i7a,
BUHWIALETUIeHa). Peakuuu 3amelieHus, KUCIOTHBIM XapakTep aroma Boaopoaa y Sp-
ruOpUIM30BaHHOTO aTtoMma yriepoaa. Peakuumum okucieHus: (OKHUCIMTENH:  KHUCIOPOJ,
nepMaHraHar kanus). [lomyyeHue anKWHOB: TEPMHUYECKOE pPa3jIoKeHHE (KPEKHHT)
YIJIIEBOIOPOAOB, paziokeHue KapOuia KaJIbLUs BOJIOM WIH KHCJIOTOH,
JETUPOrajloreHUPOBAHNE COOTBETCTBYIOIIHNX rajloreH3aMelICHHBIX COEUHEHU,
JIEraJIOr€HUPOBAHKE ITOJIUTATOT€H3aMEIEHHBIX COSCIUHEHUN.

3.8. ApomaTnyecKkue yrijieBoaopoabl. ApeHbI

XVWMHUYECKOe W D3JEKTPOHHOE CTPOCHHWE MOJEKYJIbl OeH30yia. beH3onm - nukiImdeckas
COTIPsDKEHHAS CUCTeMa. DHeprus conpspkeHus. [ oMoornueckuii psi 0eH301a, HOMEHKIIATYpa,
n3oMepus. XHUMHYECKHE CBOWcTBa OeH30i7a: Peakmumm 2IIeKTpOPHIEHOTO 3aMeIlIeHUs
(HuTpOBaHME, CyIb(OUPOBAHHE, TATOTCHUPOBAHWE, AIKWJIMPOBAHHE - TaJOTeHOATKAaHAMH,
aNKeHaMmH; anuinpoBaHue). Peakiuu mpucoeauHeHust (BOIOpojAa, TajioreHoB). MexaHU3M
peaxIuu 3MeKTPOGUILHOTO 3aMelIeHHs. XUMUYEeCKHe CBOMCTBA roMoIoroB Oen3ona. [lonsarue
0 B3aUMHOM BIMSHUU aTOMOB B apoMaTHUeCKHUX yrieBojoponax. [IpaBuna opueHTanuu B
OeH3onbHOM Komblle. Peaknum okucneHus. CTHpPON - OJHO M3 BAXKHEUIINUX MPOU3BOIHBIX
OeH30:1a.

[TomyueHne apoMaTHYECKHX YTIEBOIOPOAOB: U3 HEDTU U MPOAYKTOB €€ mepepaboTKH, U3
KaMeHHOYFOHBHOﬁ CMOIJIBI, )ICFI/I)IPOHI/IKJ'II/ISaHI/IH AJIKaHOB, aJ'IKI/IJ'II/IpOBaHI/Ie C
raJIOTeHONPOU3BOHBIMU AJIKAHOB, aJKEHAMU U chupTamMu. lIpuMeHeHue apoMaTHYEeCKHX
yIIeBOMOPOAOB.  B3auMOCBS3b  HACBHIIIEHHBIX, HEHACBHIIIEHHBIX W apOMaTHYECKHX
YIIIEBOIOPO/IOB.

3.9. lIpupoaHble HCTOYHMKH YIJIEBOJOPOAOB U X NepepadoTka

[TpuponHble HCTOYHMKHM YIJIEBOAOPOJOB: HE(PTh, MPUPOIHBIA U MOMYTHBIN
HedTsiHOM Ta3bl, yroiab. HedTh, cocTaB u cBoiicTBa. [lepepaboTka HedTH: Teperonka
He(TH, TEPMUUECKHIN U KaTaJTUTUUYECKUIA KPEKHHT.



3.10.

3.11.

3.12.

3.13.

Cnuprsl

Hacpimennsle ogHoaToMHble cnupThl. CTpOEHME HACBHIIMIEHHBIX OJHOATOMHBIX —CIIMPTOB.
@OyHKIMOHAIbHAS IPYIIA, €€ AEKTPOHHOE CTpOoeHUE. IlepBUUHbIE, BTOPUYHBIE U TPETUYHbBIE CIIUPTHI.
Homenknarypa cnupToB U U30Mepus.

Bonoponnas cBsi3b U €€ BIUSHUE HA CBOMCTBA CIIMPTOB. XMMHUYECKHE CBOMCTBA CIUPTOB. Peaknuuy,
npoTekaroire ¢ paspeiBoM cBsizu O-H: o6pa3oBaHue ankoKCH0B METAJJIOB(KUCIOTHBIE CBOMCTBA),
o0Opa3oBaHHe CIIOXKHBIX APUPOB, 00pa3oBaHUE MOJTyalleTalei naneTaieu.

Peakuuu, nporekaromme ¢ paspsiBoMm cBia3u C-OH: 3amelieHne THAPOKCUIBHOM TPYIIbI Ha
rajioreH, JerujapaTainus BHYTPUMOJIEKYJspHas (oOpa3oBaHHE HEHACBINICHHBIX COEJAMHEHUN) U
MeXMOJIeKyIIspHas (00pazoBaHue NPocThiX 3(GUpoB). Peakiiuu oKUCIEeHUs U1 BOCCTAHOBIICHUS.
MexaHu3M peakIiy HyKJIeo()UIbHOrO 3aMEICHHUS.

[TosyyeHne CIMPTOB: THAPATALUS AJKEHOB, OPOKEHHUE YIIIEBOIOB, BOCCTAHOBICHUE aJIbIAETHIOB
KCTOHOB, THUAPOJIU3 TaJJOICHOMPOU3BOAHBIX, THUAPOJIU3 CIIOKHBIX 3(1)I/IpOB, IMOJIY4YCHHUE H3 OKCHUIa
yriaepona (1) u Bogopona.

MmuoroatoMHbIe CIIMPTHIL. CTpOCHI/IC MHOI'OATOMHBIX CIIMPTOB. HOMeHKHaTypa U H30MCpUs.
XHUMHUYECKHUE CBOUCTBA U MMOJIYYCHHEC DTUJICHTJIMKOJIA U I'NTMICPHUHA. CpaBHI/ITCJ'H)HafI XapaKTCPHUCTHUKA
XHUMHYECKUX CBOUCTB OJHOATOMHBIX U MHOI'OATOMHBIX CIIMPTOB (KI/ICJIOTHI)IC CBOfICTBa). HpI/IMCHeHI/Ie
CITUPTOB.

deHoJabl

@®enonbl. Ctpoenune ¢enonoB. Homenknatypa u u3zomepus. XUMHUECKHE CBOICTBa (peHona:
KHCIIOTHBIE CBOWMCTBA, PEAKIIUU DIIEKTPOQPHUILHOTO 3aMelIeHHs] B OSH30JIbHOM KOJbIle (HUTPOBAHHE,
cynb(upoBanue, 1eicTBIE OPOMHON BOJIBI), PEAKIIUHA BOCCTAHOBJICHUSI.

Bsaumnoe BiusiHEEe aTOMOB B MoJiekyine ¢eHona. [lonyyenue u npumenenue gpeHona.

AJbaeruabl 1 KETOHbI

Crpoenue anbaeruioB u keroHoB. KapOonwibHas rpynmna, e€ crpoenue. Homenkinarypa u
M30MEepHS albJAETHIOB U KeTOHOB. PU3NUECKUe CBONCTBA.
XnMHYeCcKe CBOMCTBA: PCaKi OKHCJIICHHUA WU BOCCTAHOBJICHUA, PCAKIIUN MMPUCOCANHCHUS CIIMPTOB
(oOpazoBaHue areraneii), ranorenupoBanue. [lomydenne anpaeru10B 1 KETOHOB: OKHUCIICHUE CITUPTOB,
THJIpaTalys aJKUHOB, PA3JIOXKEHHE COJEeH OpPraHMYeCKHUX KHCIOT, OKHCJIECHUE aJIKaHOB, OKHCIICHHE
sTUIIeHA (TIoTydeHue sTaHais). [[pumenenne Metanans u staHais. [ eHeTHueckas CBsI3b ajibAETHIOB U
KETOHOB C JPYTUMH KJIaCCaMH OPTaHUYECKHX COEAMHEHHH

Kap0OoHoBbIe KHCJI0TBI

Knaccudukanmst kapOOHOBBIX KHCIOT. HacellieHHbIE OJHOOCHOBHBIE W apOMaTHYECKHE
KapOoOHOBBIe KHUCIOTHL. Homenknatypa. ['OMonormyeckuii psl HACBHIIIEHHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCHOT. OTHeIbHBIE TMPEICTABUTENN MPEISTbHBIX OJHOOCHOBHBIX M apOMaTHYECKHX
KHCIIOT - MypaBbHHAsl, YKCYCHAas, MaJTbMUTHHOBAsI, CTeapuHOBasi, OeH30iHas kucnoThl. ll[aBeneBas
KHCIIOTA KaK MPEJCTaBUTENh ABYXOCHOBHBIX KApOOHOBBIX KUCIOT. M30Mepusi.

OAHOOCHOBHBIE HEHACHINIIEHHBIE KapOOHOBBIE KUCIOTH. HoMeHkmarypa u uzomepus. OTaenbHbIe
MPEACTABUTENN OJHOOCHOBHBIX HACBHIIICHHBIX KapOOHOBBIX KHCJIOT - aKpWUJIOBas, OJEHHOBAs,
JIUHOJIEBAs, IMHOJIEHOBAs KUCIOThL. DU3nUecKue CBOCTBA KApOOHOBBIX KUCIIOT.



3.14.

3.15.

3.16.

3.17.

KapOokcunbnas rpymnma, e€ crpoeHue. BzammHoe BiusHHE KapOOKCHIBHOW TPYHIBl U
YIIEBOIOPOAHOTO paauKana. XUMUYECKUE CBOMCTBA KAPOOHOBBIX KUCIOT.

CgoiicTBa, 00YyCIIOBICHHBIC KAapOOKCHIIBHOM TPYIION: AJIEKTPOJUTHYECKAS TUCCOIHAITHS,
B3aHMOI[eI>'ICTBI/Ie C MCTaJlllaMH, OCHOBHBIMH U aM(bOTCpHBIMI/I OKCHgaMH, OCHOBAaHUAMU, COJISIMU,
o0Opa3oBaHKe aHTUAPUIOB, B3AaUMOJICHCTBUE CO CIHPTAMHU, aMMHAKOM, PEaKIMH OKHCICHUS U
BoccTaHOBJEHMUS. (CBoiicTBa, OOYCIIOBJIEHHBIE YIVIEBOJOPOJIHBIM PAJAMKAIOM: pPEaKLHH
3aMCHICHU A, ITPUCOCANHCHUS, OKUCJIICHUA U BOCCTAHOBJICHHA.

[Tonydyenne KapOOHOBBIX KHCIOT: OKHCJICHHE QJIKaHOB, QJIKEHOB, apOMaTHYECKHX
YIJIEBOAOPOAOB, CHUPTOB, AIbJETHIOB U KETOHOB; THAPOJIN3 TPUTAJOTEHONPOU3BOIHBIX;
TUIPOIIU3 CIOXKHBIX 3(PHUPOB; 1eKapOOKCHINPOBAHUE JBYXOCHOBHBIX KUCIIOT.

I'enernyeckasi CBSI3b KapOOHOBBIX KUCJIOT C JPYTMMH KJIaCCaMH OPraHUYeCKUX COEIUHEHUI.
[MpumeHeHne KapOOHOBBIX KHUCIIOT.

Caoxublie 3¢upsl. JKupbi

Crnosxxuble 3(pupbl HEOPraHUYECKUX U OPraHUYECKHX KHUCIOT. CTpOeHHE CIOKHBIX 3(UPOB.
Homenknarypa. ®usmuueckue cBoiictBa. Peakmus stepudukanuu. OOpaTUMOCTh peakluu
sTepudukanyu. XuMUYECKHEe CBONCTBA CIOKHBIX A(UPOB: THAPOIU3 B KUCIOH M IIEIOYHON
cpenax. JKupsl B Ipupojie, UX CTpOeHUE, PU3NUECKUE CBOMCTBA.

XUMUYECKHE CBOMCTBA: TUIAPOJIHM3 KUPOB B KUCIOW M IIEIOYHOM cpeAax, TUApOTreHU3AlNS
xupoB. [Ipumenenue xupoB. [IoHATHE 0 CHHTETUYECKHX MOIOIINX CPEJICTBAX.

YriaeBoanl

Knaccugpukanusa yriaeBonoB. Monocaxapuael. CtpoeHune MoHocaxapuaoB. OTKpbITBIE U
nUKIMYeckne ¢GopmMbl MOHOcaxapuaoB. Pu3nveckne CBOMCTBA M HAXOXKIECHUE B IMPHUPOIE.
OtnenbHbIE MPEICTaBUTENM MOHOCAXapHJOB - IUIIOKO3a, (hpykro3a, pubo3a, ae30kcupudosa.
XuMHUecKue CBOWCTBAa MOHOCaxapu0B. CBOHCTBA, 00YCIIOBIEHHBIE HATUYHEM THAPOKCUIIBHBIX
rpymi. CBoiicTBa, 00ycClIOBIEHHbIE HATMYKMEM KapOOHMIbHOM rpymnmel. J{ucaxapuasl. Caxaposa
u ¢pykroza. CrpoeHue Moiyiekynbl. Du3nMUecKue CBONHCTBA M HAXOXKIEHHE B MPHUPOJIE.
XUMUYeCcKHe CBOMCTBA: THIPOJIN3; PEAKIIUH, 00YCIOBIIEHHbBIE HATMYUEM TUAPOKCUIBHBIX TPYIIIL.
[Tonucaxapuasl. Kpaxman. Ctpoenne kpaxmana. XMMUUYECKHE CBOMCTBA Kpaxmalia: THIPOJIU3,
peaknus ¢ HoaoM, peakuu, 0OyCIOBIECHHbIE HAIMYMEM T'MIPOKCWIBHBIX Ipynn. Llemnomnosa.
CrpoeHue 1eI0N03bl. XUMHYECKHME CBOMCTBAa  IIEJUIIOJO3BI:  TUAPOJU3;  pPEeaKluH,
OOyCIIOBJICHHbIE HAJIWYUEM THAPOKCWIbHBIX Tpymi. [IpumeHeHue moaucaxapuaoB M HX
IIPOU3BOIHBIX.

A30TcoepKaIHe OPraHnYecKue CoeTHHEHUsI

Amusbl. CtpoeHue amuHOB. AmuHorpynna. Homenknatypa u uzomepus. Puznueckue
CBOMCTBAa. XMMHUYECKHE CBOMCTBA aMHUHOB: B3aUMOJICHCTBUE C BOJIOW U KUCIOTaMH (OCHOBHOCTD
aMUHOB), B3aUMOJICCTBHE C a30THCTOW KHCJIOTOH, TOpeHWe. AHWIWH, KaK TMPEICTAaBUTEIh
apoMatuuecknx amMuHOB. [lonmyueHune aHWIMHA W3 HUTPOOEH30a. XUMHUYECKHE CBOMCTBA
aQHWJIMHA: PEAKIMH, O0YCIIOBIIEHHBIE HATMYUEM aMUHOTPYIIIBI, PEAKIIUUA B OCH30IbHOM KOJIBIIE.

AMHWHOKHUCJIOTHI

Crpoenne o-amuHokuciaor. Homenknatypa u wusomepus. OPuU3NUECKHME  CBOWCTBA.
XUMHUYECKHUE CBOMCTBA O-aMUHOKHUCIIOT: PEAKLUHU, CBSA3aHHbIC C HAJIMYUEM aMUHOTPYIIIIBI;
peaxkuuu, CBsI3aHHbIe ¢ HATMYHEM KapOOKCHIIbHOM rpynmbl. OcOOEHHOCTH XMMHYECKHUX CBOMCTB
aAMHMHOKHUCIIOT, OOYCIIOBJICHHBIE COYETAaHHEM KapOOKCHIIbHOM M amMuHOrpymmsl. OOpa3zoBaHue
JUIIEIITUOB.

3.18. Beaku kak 6uonoJuMepbI



OcCHOBHBIE O.-aMUHOKHUCIIOTHI, 00pa3yromue O0eiaky (TIHUIKH, alaHuH, BaluH, ()eHUITaaHuH,
TUPO3HWH, CEpWH, I[HCTEWH, TIyTaMHUHOBas KHCIOTa, JM3WH, TpuntodaH). [lepBuunas,
BTOpUYHAS, TPETUYHAS M YETBEPTHYHAS CTPYKTypa OeIKoB. XMMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJU3, ACHATYpAIs, [IBETHBIC PEAKIINH OCITKOB.

3.19. BricokomosieKyJIsIpHbIE COeTHHEHUs

OOmue MOHSATUS: MOHOMEp, IMOJHUMEp, CTPYKTYPHOE 3BEHO, CTEIEHb HOJUMEpU3AIIUH.
Peakuuu nommmepuszanmu W noJHMKOHAeHcanuu. llonmvmepsl, monaydaemble peaknuein
oJInMepHu3auy (MOJIMATUIIEH, TOIUNPONMIEH, NOJUBUHUIXIOPUA, MOJIMMETUMETAaKpUIIaT).
Kayuyku. IIpupoaHbIi M CHUHTETMYECKHE KaydyKH, BYJIKaHM3alUs KaydykoB. llommmepsl,
MOJIy4aeMble M0 PeaKlUy NOIUKOoHAeH A, DeHonpopMaibIeTHaHbIE CMOJIBL.



KAJEHJIAPHBIN YYEBHO-TEMATHYECKUU IIJIAH
MO XUMHWHU HA TOATOTOBUTEJBHBIX KYPCAX B 2022-2023 yu. roay

JJISA ABUTYPUEHTOB 11-x KJIACCOB.

Jara Tema 3agaTusa Ne 3aanuii us3
coopruka EI'D
24 ceHts0ps Crpoenne aroma. 3aa4u Ha pacTBOPbI. 5,28

4 yaca CtpoeHue IEKTPOHHBIX 000JI0YeK aTOMOB 3JIEMEHTOB MIEPBBIX YETHIPEX MEPUOIOB: S-, P- U d-
DJIEMEHTEL.
DOnekTpoHHas KoHburypauus aroma. OCHOBHOE U BO30YKIEHHOE COCTOSIHUS aTOMOB.
DIEKTPOOTPUIIATEIIEHOCTD. CTETICHbh OKUCIICHUS U BaJICHTHOCTh XUMUYCCKUX JICMEHTOB
Iepuoauveckuii 3aKoH.
3aKOHOMEPHOCTH H3MEHECHHSI XHMUYECKIX CBOMCTB 3JICMEHTOB U MIX COCIMHEHUH 110 TIEpHUOIaM U
rpynmnam.

1 okTAOpsL. XuMn4yeckas cBfi3b. 3a1a4M HA KPUCTAJIOTHAPATHI. 5, 28

4 yaca KoBajieHTHass XUMHYeCKast CBSI3b, €€ Pa3HOBUIHOCTH H MEXaHH3MBI 00pa30BaHUSI.
XapakTepuCTUKH KOBAJICHTHOM CBsI3U (TOJSPHOCTH M SHEPTUs CBsA3H). loHHas CBS3b.
Merammueckas cBsi3b. BomopoaHas CBs3b.
Kpucraniudeckue pemerku.
BemecTBa MOJIEKYJISIPHOTO M HEMOJISKYJSIPHOTO CTPOCHHS. THUI KPUCTAUTNISCKOW PEIIETKH.
3aBUCHUMOCTh CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHUS
Kucaorel. 3agaun Ha BBIXO/ MPOAYKTA.
XapakTepHble XUMHUYECKHE CBOWCTBA KUCIIOT.

8 OKTSOpsI. Xumnueckas kuHeruka. Karaaus. Pemmenue 3a1a4 Ha paBHOBeCHbI€ KOHIEHTPAIUM. 5,8, 21
4 gaca CKopocCThb peakiuy, e€ 3aBUCUMOCTh OT Pa3IUYHBIX (akTopoB. OOpaTuMbie 1 HEOOpaTUMbIE

XUMUYECKHE peakni. XUMHUYECKOe paBHOBecHe. CMENIEHNE paBHOBECHS MO JEHCTBUEM
pa3auYHbIX (AaKTOPOB.

KucI0TBI- OKHCJINTEIH. 321244 HA H30LITOK/HET0CTATOK.

XapakTepHble XUMUYECKHUE CBOMCTBA KUCIIOT.
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15 oxTs6ps. Oxcuapl. 3a7a4u HA pacyeThl M0 YPABHEHHAM XUMHYECKHX PeaKIid. 20, 26
4 yaca Knaccugukanus Heopranndeckux BemiectB. HoMeHkIaTypa HEOpraHu4ecKiX BEIIECTB
(TpuBHaTbHAS U MEKAYHApPOIHAs ). XapaKTepHbIe XMMUYECKAE CBOMCTBA OKCUJIOB: OCHOBHBIX,
aM(OTEPHBIX, KUCIOTHBIX.
22 oKTS0pS. OcHoBaHus. 321244 HA IPUMECH. 1,2,3,26
4 yaca XapakTepHble XUMHUYECKHE CBOMCTBA OCHOBaHUH M aM(OTEPHBIX TUIAPOKCHIIOB.
29 okTs0psi. Kucaorsl. 3agaun Ha BBIXO NIPOAYKTA. 4
4 yaca XapakTepHble XUMHUYECKUE CBOMCTBA KUCIIOT.
5 HOsAODA. Ocob6ennoctu optodochoproii kuciaotsl. KoHnenTprpoBanHas cepHast kuciota. [lomyyenue 6, 18, 22, 23, 30
4 gaca CepHO, a30THOM U (HOCHOPHON KUCIIOT.




8. 12 HOSOPSI. Coun. 17,27, 19, 29
4 gaca XapakTepHble XMMUYECKUE CBOMCTBA COJICH: CPETHUX, KUCIIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha
npuMepe TUIPOKCOCOSTUHEHHUM aTIOMUHUS U IIMHKA).
Kaaccndukannsa xumudecKux peakumii. 3axaum Ha TenJioBoii 3¢ ekt peakuuu.
Knaccudukanus XuMHYECKUX peakluii B HEOPraHUYECKOM U OpraHN4ecKol XUMHUH.
OKMCIUTEILHO-BOCCTAHOBUTEIbHbIE PEAKIUU.
9. 19 HOsODSI. XuMHYeCKHE CBOCTBA KHCJIBIX coJieil. ['maposm3 coseii. Oco0eHHOCTH THAPOJIN3a KHCIBIX 24
4 yaca coJIei.
KayecTBeHHbIE peakllul HA KATHOHbI M AHMOHBI.
KadecTBeHHBIE peakIi Ha HEOPraHUYECKHE BEIIECTBA M HOHBI.
10. 26 HOSIOpSI. DJIeKTPOJIM3 PACTBOPOB M PACILIABOB coJieil. 3a1a4uM HA MacCOBYIO /10J110, e¢ HU3MEHEHHe. 34
4 yaca Metasbl. 3a1a4u Ha MeTAJUINYECKYIO IIJIACTHHKY.
OO011ast xapakTepUCTHKa METAJIJIOB B CBSI3U C UX INoJiokeHueM B [lepuonudeckoil cucreme
xuMuueckux aiemeHToB J[.W. MenzeneeBa 1 0COOEHHOCTSIMU CTPOSHHUS UX aTOMOB.
Iles104HbIe U 1IEJI0YHO3EMeTIbHbIE METAJLIbI.
O61as xapakrepuctuka meramioB [A—IIA rpynn B cBsizu ¢ ux nosoxxenueM B Ilepuoanueckoit
cucteme xumuueckux snnemeHToB [[.M. MenzeneeBa u 0COOCHHOCTSIMU CTPOCHHSI UX aTOMOB.
Cnoco0bl moJiyuyeHusi MeTaJUI0OB.
11. 3 nexaOps. OKHCINTEIBHO-BOCCTAHOBHUTEIbHBIC PEAKINH. 34
4 yaca
12. 10 nexabps Teopus djieKTpoIMTHYECKOH qucconnanuu. Peakuun noHHoro oomeHa. 34
4 yaca DNEeKTPOIUTHYECKAs JUCCOLMAIUS 3JIEKTPOJIUTOB B BOJHBIX pacTBOpax. CHIIbHBIE U ci1alble
AJIEKTPOJIMUTHI.
13. 17 nexabps Metaunbl. 3a1a4u Ha METAJUINYECKYIO IIJIACTHHKY. 34
4 yaca OO61as xapakTepuCTHKa METAJUIOB B CBSA3M € UX nosioxkeHueM B [leproauueckoit cucreme

xuMu4eckux 3emMenToB [I.M1. MenneneeBa 1 0cOOEHHOCTSIMHU CTPOEHUS UX aTOMOB.
IIles104HbIC U HIET0YHO3EMeIbHbIE METAJLIbI.

O6mas xapakrepuctika MetaiioB IA—IIA rpymnn B cBsi3u ¢ ux nojoxenueM B [lepuoanueckoit
cucreMe Xxumudeckux aneMenToB [[.1. MenaeneeBa 1 0COOCHHOCTSIMH CTPOSHUS X aTOMOB.
Cnoco0bl moJry4yeHusi MeTa/NI0OB.




14, 24 nexalpst AJIIOMHUHMT, OKCHT, THAPOKCH/I. 3224l HA CMeCH MEeTAJLJIOB. 34
4 yaca XUMHYECKUE CBOMCTBA ATIOMHUHUS M CIIOCOOBI €r0 MOJTy4YeHUsI. XUMUYECKHE CBOWCTBA OKCHIA U
THJIPOKCUA AITFOMUHUS
15. 14 siuBaps. Keje3o, oOkCHbI, THAPOKCHIBI. 34
4 gaca XUMHYECKUE CBOMCTBA ’keJje3a U CIOCOOBI €ro MOoJyueHus. XUMHUYECKUE CBOMCTBA OKCUIOB U
THJIPOKCUIOB JKeje3a
16. 21 auBaps. Xpom, HMHK, cepedpo, Meab. OCO0EHHOCTH XUMHYECKHX CBOMCTB. 34
4 yaca XapaKkTepHuCcTUKa MEPEXOIHBIX 3JIEMEHTOB — MEIH, IMHKA, XpOMa, cepedpa — 10 UX TOJI0KEHUIO B
[Tepuonuueckoil cucteme xumMuueckux anemeHToB .M. MenneneeBa 1 0COOEHHOCTSIM CTPOCHUS
UX aTOMOB.
17. 28 sHBapsl. Kucaopoa. O6mas xapakrepuctika HemeTamuioB VIA rpynmnsl B CBA3M C UX MOJI0XKEHUEM B 7,9,31,34
4 yaca [Tepuonuueckoil cucteme xumuueckux anemenToB J[.M. MenneneeBa 1 0COOEHHOCTSIMU CTPOCHUS
MX aTOMOB. XMMUYECKHE CBOMCTBA U NIOJYYEHHUE.
Bona.
duznyeckue 1 XUMUYECKHE CBONCTBA.
Cepa, oxkcuasbl cepsbl, 0JieyM, cepoBoaopoa. Pemenne 3axa4 Ha oJjieyM.
XUMHUYECKUE CBOWCTBA U MTOJTYyYCHHE.
18. 4 epas. Yriepoa, OKkCHaBbI YIJIEPOAa, YIoJIbHAsi KHCJI0TA U ee COJIU, KpeMHMI, OKCH/I KPEeMHHUS, 34
4 yaca KpemHHeBasi kucaoTa. O01mas xapakTepucTiuka HemeTauioB IVA rpynimsl B CBS3M € UX

IMOJIOKCHUEM B Hepﬂonnqecxoﬁ CHCTEME XMMHUYECKHUX 3JIEMEHTOB. X MMHYECKHUE CBOMCTBA U
MMOJIYy4YCHHEC




19. 11 dbepans. A30T, OKCHJBI 230Ta, AMMHAK, COJIM aMMOHUA. Pellienue 3a1a4 ¢ 3jieMeHTAMH AaTOMHCTHKH. 33
4 yaca XHUMHUYECKUE CBOMCTBA U ITOJIyYECHHUE.
20. 18 ¢espans. ®ochop, asnorponnsie Mmoaudukannu pocdopa, ero nojaydenue, okcuab gpocdopa, 33
4 gaca (dochopubie kuca0ThI. PelieHne 3a1a4 Ha COCTAB COJIEIA.
XUMHUYECKUE CBOMCTBA U MOJTYyYCHHE.
21. 25 depais. I'asoreHpl, OKCHIBI raJIOreHOB, 0€CKHUCJIOPOIHbIE H KHCJIOPOACOAePKAIIMEe KHCIOTHI H UX 33
4 gaca cosin. Bogopoa. Peumienue 3a1a4 Ha pacCTBOPUMOCTb.
O6mas xapaktepuctuka HemeTaioB VIIA rpymnmbl B cBsi3U ¢ UX mosioxkeHueM B [lepuoanueckoit
cucreMe xumudeckux aieMenToB [[.1. MenpaeneeBa 1 0COOCHHOCTAMH CTPOEHUSI UX aTOMOB.
XUMUYECKUE CBOWCTBA U MOJTyUYCHHE
22. 4 mapra. OcHoBHbIE N0/10KeHns Teopuu Bytiaeposa. 3omepus. Pemenne koMOMHNPOBaHHBIX 3a1a4. | 34
4 gaca Krnaccudukanus opranndeckux BemecTs. HoMeHKIIaTypa OpraHndecKrX BEIIECTB (TPUBHATBHAS U

MeXayHapoaHas). Teopust cTpoeHUs1 OpraHMYECKUX COSIUHEHHI: TOMOJIOTHS U H30MEPHS
(cTpyKTypHasi ¥ IPOCTPaHCTBEHHAsA). B3anMHoe BlIMsSHUE aTOMOB B MOJIeKyJ1ax. TUIIbI cBsI3el B
MOJIEKyJIaX OpraHMYecKuX BellecTB. [ mOpuauzamus arToMHbIX opOuTaneit yriaepona. Pagukan.
DyHKIMOHAJBHAS TPYyNIIA.

AJikanbl. 321244 Ha BBIBOA (DOPMY.JIbI.

XapakTepHble XUMHUYECKHE CBOMCTBA aJIkaHOB. OCHOBHBIE CIIOCOOBI MOTYYEHHS! YTIIEBOAOPOOB (B
nabopatopun). PagukanbHblii MEXaHU3M peakIi B OPraHUYECKON XUMHUU.

HuknoankaHbl.

XapakTepHble XUMUYECKHE CBOMCTBA IIMKJIOATKaHOB. OCHOBHBIE CIIOCOOBI MOTY4YEHUS
YTIIEBOJOPOAOB (B TaOOPATOPHH ).




23. 11 mapra. AJIKeHbI, aJIKaJueHbl. 3a1a4i HA BBIBOX GOPMY.JIbI. 33
4 gaca XapakTepHbIe XUMHUYECKUE CBOMCTBA aIKeHOB. OCHOBHBIE CTIOCOOBI MTOTYYCHHS YTIIEBOAOPOIOB (B
nabopatopun). IOHHBII MEXaHU3M PEaKIMU B OPTaHUYCCKONH XUMUH.
24. 18 mapra. AJIKa/IMeHbl, KAyYyKH. 33
4 gaca
25. 25 mapra. AJkuHBI. 3a1a4M HA BBIBOJ (POPMY.JIbI. 33
4 gaca XapakTepHbIe XUMHUYICCKUE CBOMCTBA AIKMHOB. OCHOBHBIE CIIOCOOBI IMTOTYYCHHSI YTIIEBOIOPOIOB (B
nabopaTopun).
26. 1 anpens. Apenbl. Pelienne KOMOMHUPOBAHHBIX 3a/1a4. 15, 33
4 yaca XapakTepHble XUMHUYECKUE CBOMCTBA apeHOB. (0E€H30J1a 1 TOMOJIOTOB OCH30J1a, CTHPOJIA).
OcHOBHBIE CTIOCOOBI MMOTYYCHHS YTIIEBOJIOPOAOB (B 1ab0opaTopun).
27. 8 ampeurs. Cnuprsl. 3a1a4u HA BHIBOA (GOPMYJIBI. 13, 33
4 gaca XapakTepHble XUMUYECKUE CBOWCTBA MIPEEIbHBIX OJHOATOMHBIX U MHOTOATOMHBIX CITUPTOB.
OcHoBHbIE CIOCOOBI MOTY4YEHHUS.
DeHOIIbI.
XapakTepHble XUMUYIeCKue cBoKcTBa (heHOJIOB. OCHOBHBIC CITOCOOBI MTOJTYICHUS.
28. 15 ampeuns. Aabaernabl, KeTOHbI. 3a1a4n HA BbIBOJ GOPMYJIbI. 16, 32, 34
4 yaca XapakTepHble XUMHUYECKUE CBOMCTBA aTbJACTU/IOB U KETOHOB. OCHOBHBIE CTIOCOOBI MTOTYUYCHUSI.

IIpaBuia padotsl B 1aboparopuu. O0ume Hay4YHble IPUHIUIBI XUMHAYECKOT0
NPoOU3BOACTBA. BbICOKOMOJIERY/ISIPHBIE coelMHeHNsl. PellieHHe KOMOMHUPOBAHHBIX 32/1a4.
JlaGopatopHas nocyna u odopynosanue. [Ipasuna Ge3omacHocTy pu paboTe ¢ eIKUMH,
TOPIOYMMH M TOKCUYHBIMH BEILIECTBAMU,




cpeacTBaMu ObITOBOM XMMuUU. HayuHble METO/IbI HCCIIEA0BAHUS XUMUUECKUX BEIIECTB U
npeBpaleHnii. MeToasl pa3ieneHus CMecel U OYUCTKY BelecTB. [lonsatue o Meramypruu:
o011e crnocoObl MOJIy4eHHUS METaJIOB.

(Ha mpuMepe NPOMBILUIEHHOTO TIOJIYyYEHHUs] aMMHAKa, CEPHOU KHCIIOThI, METAHOJIa). XUMUYECKOE
3arps3HEHUE OKPYXKAIOLIEH cpeabl U €ro nocieacTBus. IIpupogHpie HCTOYHUKHU YIIIEBOJOPOIOB,
ux nepepadorka. Peaknun

NoJIMMEpHU3aluu U nosmkonaeHcaunu. Ilomumepst. [InactMaccesl, BONOKHA, KAY9yKH

29. 22 ampens. Kap0oHoBbIe KHCI0TBI, COJIM KAPOOHOBBIX KUCJIOT. 321241 HA BbIBOJA (popmyibl. Mblia, 16, 25, 32, 34
4 gaca CJIOKHBIE 3(UPDIL, )KUPbI. 32124l HA BIBOJ (OPMYJIbI.
XapakTepHble XUMHUYECKUE CBOMCTBA KApOOHOBBIX KUCIOT. OCHOBHBIC CITIOCOOBI TIOTyUEHUSI.
XapakTepHble XUMUYECKUE CBOMCTBA CIIOXKHBIX 3(pupoB. OCHOBHBIE CITOCOOBI MOTYUEHUSI.
30. 29 anpens. AimpaTnyeckne aMiuHbI. 3a1a4u HA BbIBOJ (hopMy.Ibl. Wrorossie TecTs
4 yaca XapakTepHble XUMUYEeCKUe cBOMCTBA anndaTnyeckux aMuHOB. OCHOBHBIE CIIOCOOBI MOJIYUEHUS.

ApomaTuyecKue aMUHBI.

XapakTepHble XUMUYECKHE CBOMCTBA apOMaTHYECKUX aMUHOB. OCHOBHBIE CIIOCOOBI MOTY4EHUS.
AMMHOKHUCJIOTHI, MeNTH/IBI.

XapakTepHble XUMUUYECKHE CBOMCTBa aMMHOKHUCIIOT U MENTUA0B. KauecTBeHHbIE peaklinu Ha
6enku. OCHOBHBIE CLIOCOOBI TOJTYUYESHHUSI.




V. YueGHO-MeToAMYecKoe U HH(OPMAIIMOHHOE 00ecniedeHNe TN CIUTLTMHBI
1. IlepeyeHb OCHOBHOI M JONOJIHMTEJILHOM Y4eOHOW JUTEpPaTypbl, HEOOXOAMMOM /ISt
OCBOCHMS IMCLMIIJIMHBI:
a). OcHoBHad1 JIUTEpaTypa:
1. Xwumus: TUmoBble dK3aMeHanuoHHbIE BapuaHTel EI'D: 30 BapmanToB / mox pen. .1O.

Jo6poruna. — Mocksa: U3natensctBo «HarmonansHoe oOpa3oBanue», 2023. — 368 c¢. —
(ET'D. ®UIIA — mikoue).
2. Kyszpmenko, HEE Epemun B.B, Ilomkop B.A Hawana xumun. CoBpeMeHHBIM Kypc ISt

noctynatoumx B BY3b1. — M.: «9x3amen», 2020 r. — 720 c.

0). lonoyiHMTeE/IbHAS JIATEPATYpA:

1. Xwumwusa. Temarnueckuit TpeHuHr. 10-11-e kiaccel. 3amanusi 6a30BOT0 M MOBBIIICHHOTO
YPOBHEW CIOXHOCTH: y4eOHO-MeTouueckoe nmocodbue / mox pea. B.H. loponbkuna. —
PoctoB v//1: Jlernon — M, 2021. — 672 c.- (EI'D).

B). [Iporpammuoe o6ecnieuenne u UnTepHeT-pecypceni:
1. DnexTponHas 6bubnuoreka caiira «chemweek.ruy- http://www.chemweek.ru/books/

2. DnekTpoHHas 6bubnnoreka caiira «chemnety - http://www.Chem..msu.su/rus/elibrary/

2. Tlepedyennb pecypcoB HH(pOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOW ceTH «UHTepHeT»,
He00XOTUMBIX /IJI1 0CBOEHUS TUCHHILTHHBI
[Ipodeccuonanbubie 6a3bl JaHHBIX, HHPOPMAIIMOHHBIE CIIPABOYHbIE CHCTEMbI H )JIEKTPOHHbIE
o0pa3oBaTe/ibHbIE pecypcChl:
DONeKTpOHHBIM  cnpaBouHUK  «MHPOpMHO» AN BBICHIMX  Y4eOHBIX  3aBEACHMIA
(www.informuo.ru);
VYuuBepcuterckas 6ubnmmoreka on-line (www.biblioclub.ru);
HNudopmanmonHo-nouckosas 6aza Medline (http:// www.ncbi.nlm.nin.gov/pubmed);
Csoanbiit katanor Kop6uc (TBeps u maptaepsi) (http://www.corbis.tverlib.ru);
Hoctyn k 6azam nanaeix POLPRED (www.polpred.ru);
DneKTpOHHBIN OuOMMoTeuHbI aboHeMeHT LleHTpanbHO HayYHOM METUITMHCKOM OMOIHOTEKH
[TepBoro MockoBCKOro rocyaapcTBEHHOr0 MeIMLIMHCKOro yHUBepcurera uM. .M. CeuenoBa
/I http:/iwww.emll.ru/newlib/;
becrinarnas anektponHast 6ubauoreka oHnaiiH «EnrHoe 0KHO JocTyna K 00pa3oBaTeIbHbIM
pecypcam» // http://window.edu.ru/;
QenepanibHasg  JIEKTPOHHAas ~ MeOUIMHCKass  Oubnuoreka Munsapasa Poccun  //
http://vrachirf.ru/company-announce-single/6191/;
Odummanpapiii  caiiT MuHHCTepcTBa 3ApaBooxpaneHus Poccuiickoini ®eneparuu  //
http://www.rosminzdrav.ru/;
Poccutickoe obpazoBanue. denepanbpHbiil 00pa3oBaTenbHbIN opTai. //http://www.edu.ru/;

4. IlepeyeHp MH(POPMANMOHHBIX TEXHOJIOTHH, UCIOJIb3YEMBbIX NPU OCYLIECTBJICHUHN
o0pa3oBaTe/IbHOI0 mpolecca MO JHCHUIVIMHE, BKJIKYasi IepedYeHb IPOrpaMMHOIO
olecrieyeHus1 U MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

4.1. IlepeyeHb JIULEH3MOHHOI0 POIPAMMHOIO 00ecreYeHHs

1. Microsoft Office 2013:

- Access 2013;

- Excel 2013;



- Outlook 2013 ;

- PowerPoint 2013;

- Word 2013;

- Publisher 2013;

- OneNote 2013.

2. KommiekcHbie MmeaunuHckue napopmanronasie cuctemsl «KMUC. YuebGHast Bepcusi»

(penakums Standart) Ha 6a3e IBM Lotus.

3. IIporpammnoe oOecneueHue mansi TectupoBaHus oOydatommxcs SUNRAV

TestOfficePro

4.2. IlepeyeHb 3JIeKTPOHHO-0n01MOTeYHbIX cucteM (IBC):
1. Dnekrponno-6ubIMOTeYHas cucreMa «KoHCynpranT cryaeHTa» (Www.studmedlib.ru);
2. KoHcynbpTaHT Bpaya. DJIEKTpOHHAs MEAULIMHCKAs OMOIOTeKa [ DIEKTPOHHBIN pecypc]. —
Mocksa: 'D0TAP-Menua. — Pexxum nocrymna: Www.geotar.ru;
3. DnekrponHas oudaunoreunas cuctema ELIBRARY.RU (http://www.elibrary.ru)


http://www.geotar.ru/

