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1. IOACHHUTEJIBHAS 3AITMCKA

1.1. HanpaBJjieHHOCTb POrpaMMbl
JononautenpHas o0mieoOpasoBarenbHas oOmiepa3BuBaromias mporpamma «MHTEHCUB» (XUMUS)
MMEET €CTECTBEHHO-HAYUYHYIO HAMPABICHHOCTh. Y POBEHb MPOTrPaMMBbI - YIITyOJICHHBIN.

1.2. AKTyaJIbHOCTH NPOTrPaMMBbI

Peanu3anus nporpaMMsl peanoiaraeT TECHOE B3aUMOJAEHCTBAE IPOrpaMM IIKOJIbI U By3a. Kax b1t
IpernoaaBarelb, pean3yromun JIOTIOJTHUTEIIbHYIO 00111€00pa30BaTEIBbHYIO
oOuiepasBuBaromlyto nporpammy «UHTEeHCUB» (XuMusi) (OpMUpYET Yy yYallUXCs 3HAHUS MO XHUMHUU
YIIIYyOJIEHHOTO YPOBHS C YIIIyOJEHHBIM aHAJIM30M MaTepualia, BKIIOYAIOMIMK BOIPOCHI, HE BXOMAAIINE B
00111600pa30BaTENIbHYIO IMIKOJBHYIO PpOTpaMMy Juisl yerentHou cnaun ['MA.

3. OTnunTeJbHbIe 0COOEHHOCTH NIPOrPaMMBbI, HOBH3HA

OTnUYUTENbHON OCOOCHHOCTBIO MPOTPAMMBI SIBJIIETCS BO3MOXHOCTH YYalluXcsl 0OydaThCsl IO
aBTOPCKOM mporpamme yriyoneHHoro ypoBHs Ha 0Oaze ®I'AOY BO PHUMY wum. H.U. Iluporosa
MumnznpaBa Poccun (nanee YHuBepcuTeT), B TOM 4uciie Ha 0aze LleHTpa TeXHOIOTHYEeCKOW MOIEPKKU
oOpa3oBaHHs, 4TO OOECIEYMBAET pa3BUTHE MPO(IIBHOTO 00pa30BaHUS MEIUIIMHCKOTO HaIIPaBJICHUS.
OOpazoBarenbHasi TporpamMma pacuIupseT MOTHUBUPYIOLIEE MPOCTPAHCTBO M IO3BOJIAET MPUBIICYD
TQJIAHTJIMBBIX IIKOJHHUKOB K PEIICHHIO aKTyaJbHBIX HAYYHBIX 33qad B oOmacT XuMuU. OCHOBHEIC
NPUHIIMIIBI OpPraHu3aluy y4eOHOTO Marepuana, ero CTPyKTypUpOBaHUE, MOCIEI0BATEIILHOCTh H3YUCHHS
ompenensercss YueOHbIM Tu1aHOM. KOHKpeTHOE pachpeiesieHne 4acoB MO TeMaM, (opMa M KOJHMYECTBO
KOHTPOJIbHBIX MEPOIPUATHI OmpeneisieTcs cpokamMu OOy4deHHs Ha MOATOTOBHUTENBHBIX Kypcax B
COOTBETCTBUHM C JAaHHOW 00pa30BaTENbHON MpOrpaMMoOil M OTpPak€HO B Y4YeOHBIX M KaJCHIApHO-
TEMAaTUYECKUX IJIaHaX.

[Ipy m3ydyeHHMH XMMUU Ha TOJArOTOBHUTENBHBIX KypcaxX OOydarouiuecsl JOJKHBI OBJIAJIETh
3HaHUSIMU O COCTaBE€ M CTPOEHUHU BEIIECTB, 3aBUCUMOCTHU MX CBOMCTB OT CTPOEHHUS, OBJIAJICTh HABBIKAMHU
KOHCTPYMPOBAHUS BEIIECTB C 3aJJaHHBIMU CBOMCTBaMH, HCCIIEIOBAaHUS 3aKOHOMEPHOCTEH XMMHMUYECKUX
NpEBpallcHU W IyTed YIOpaBJIEHHWS HUMHU B LENAX IIOJY4YEHHsS BELIECTB, MaTEpHAJIOB, JHEPIUU.
[Ipennaraemas mporpaMmMa o XMMHH OIPEIENsIeT BaKHEHNIINE co/lepKaTeIbHbIE JINHUU TIPEeMeTa.

1.4. Ilenaroruyeckas 1eaecoodpa3sHoOCTh

[IporpaMMa npu3BaHa MOBBICUTH KOMIIETEHTHOCTh OOYYAIOIIMXCSl B PEIIEHUHU 3anad mo oOuieit
XUMHUH.

[IporpaMMa MOKET paccMaTpuBaThCi B KadecTBE MPOPECCHOHATbHO-OPUEHTAI[MOHHBIX 3aHITHMH,
3HAKOMSIIUX CIyHiaTenen ¢ yriayOoieHHbIMU 3HaHUSAMU B oOsiacTi XuMuH. [IporpaMma BKITIOYaeT 3aHATHS,
KOTOpBIE JENATCSA Ha JIBa TUIA: TEOPETHYECKHWE U MpakThyeckue. Takum oOpa3oM, OCBOEHHE y4eOHOTro
Marepuaiga o01ieo0pa3oBaTeIbHON JIONMOJHUTEIBHON IPOrpaMMbl J1a€T BCECTOPOHHEE IIOHUMaHHE
3aKOHOMEPHOCTEN OpraHu3aluy MaTepuania.

1.5. llesn 1 3aga4m NpOrpamMmsl
[{enbto OcBOEHUS JOMOJHUTENBHON 00111e00pa3oBaTebHON o0lIepa3BUBatolieil nporpammsl «IHTEHCHBY
(xumust) sBIsieTcs (popMUpOBaHUE Y CiIylaTeNneil CHCTEMHBIX XUMHUECKUX 3HAHUN yriIyOJIeHHOTO YPOBHS,
KOTOpBIE MO3BOJISIIOT OpHEHTHpOBaThCsl B Borpocax ['MA, mogoiTH 0co3HaHHO K BBIOOPY MEAMIIMHCKON
npodeccuu U yCIEIHO aJallTUPOBATHCS K 00YUYEHUIO B BY3€.
3agayu:
o OCBOUTH OOYYaIOUIMMHCSA MPEIMETHOE COJAEp)KaHHUE MPOrpaMMbl Ha MNPOPHIBHOM YpPOBHE:
BO)XHEHIINX 3HAHUN 00 OCHOBHBIX MOHATHUAX, TEOPHSIX M 3aKOHAX XUMUHU;
o OBJIAJIETh OOYYAIOLIUMCSl YMEHUSIMU TPOU3BOIUTH PACUEThl HA OCHOBE XUMUYECKUX (POPMYJI BEIIECTB
U YpaBHEHHUI XUMUYECKUX PEaKIHii, peliaTh 3aJaui MOBBILIEHHOT'O YPOBHS TPYIHOCTH;
o OBJIa/IETh 00YYAIOUIMMHUCS OCHOBAMHU XMMHUYECKOTO SKCIIEPUMEHTA IS MTOJTyYeHUS ¥ UACHTU(DUKALIMN
HEOPraHUYECKUX U OPraHUYECKHX BEIIECTB;



e chopmupoBaTh OMOIOTHYECKOE MBITIIICHUE, IO3BOJISIONIEe HA OCHOBE UMEIOIINXCS 3HAHUN
OTBEYATh Ha CJIOKHBIE BOMPOCH B 3aAaHusaXx [TA.
® [IOMOYb yYalUMCs B IPUHATUU OCO3HAHHOTO BBIOOpa MEAMIIMHCKOM mpodeccuu.

1.6. KaTeropusi 00y4arouuxcs
Bospact oOyuaromuxcs 16-18 ner. Ilporpamma HampaBieHa Ha yuammxcs 11 kiaccos
00pa30BaTeNbHbIX MIKOJI.

1.7. O6bem U cpoOK 0CBOEHHS TPOrPAMMBI
Cpok peanuzanuu nporpammsl 1 Henens, 30 akaieMUYECKUX YacoB.

1.8. ®opMbI M pe:XUM 3aHATHI

3aHATHS TPOXOAAT B 04HOU (hopme oOydeHusl, 6 pa3 B Heelnto, Ha 0a3ze YHuBepcuteTa. Komuectso
oOyyarouuxcs B rpymrne-28 yenoBek. [I[pogomKuTeIbHOCTD 3aHATUA-S aKaJeMUYECKUX YacOB.

[Ipenmonaraercs TeopeTuyecKas u MpakTHUECKas HHAWBUyalbHas paboTa ¢ yueOHO-METOANYECKOM
JTUTEPATYypoid, 00paboTKa JaHHBIX.

1.9. Iliianupyembie pe3yjbTaThl 0cBoeHusi [lporpamMmmel

3HaHUA, YMEHUS U HaBBbIKH, CGHOPMUPOBAHHBIE B XOJA€ H3yueHHUs 001eodpa3oBaTebHON
oO1epa3BUBalONICH JOTOJHUTENbHON TporpaMmbl  «HTEHCHBY» (XUMUs), TO3BOJAT OOYYAIOIIUMCS
ycnemHo caats [MA.

1.10. HopmaTuBHO-IPAaBOBAasi U METOAUYECKAS OCHOBA Pa3padoTKu padoueii mporpamMmbi:

1) QenepanbHbIi  TOCYIapCTBEHHBIH  00pa30BaTENbHBIA  CTAaHIAPT CPEOHETO  OOIIeTo
oOpa3oBanus (mpuka3 Munucrepcta oOpa3zoBanus 1 Hayku Poccuiickoii @eneparuu ot 17.05.2012 Ne413
C U3MEHEHMSIMH, BHECEHHBIMU NpuKa3zaMu MunucrtepcTBa o0pa3oBanus U Hayku Poccuiickoit ®enepanuu
or 29.12.2014 Nel645, ot 31.12.2015 Nel578, ot 29.06.2017 Ne613, mnpukazamu MuHHCTEpCTBa
npocemenns: Poccuiickoit @eneparuu ot 24.09.2020 Ne519, ot 11.12.2020 Ne712) u deaepanbHOTO
KOMITOHEHTa TOCY/IapCTBEHHOT0 00pa30BaTEIbLHOrO CTaHIapTa CpeiHero (IOoJHOro) oduero oopazoBaHus
(mpukaz MunoOpa3zoBanust Poccuiickoit ®eneparuu ot 05.03.2004 1. Nel089 «OO6 yTBepkACHUU
(denepaabHOrO KOMIIOHEHTAa TOCYAAapCTBEHHBIX O0Opa30BaTENbHBIX CTaHJIAPTOB HAYalbHOTO OOILETO,
OCHOBHOT0 00IIIETO U CpeHETO (IOTHOTO0) 0011ero 00pa3oBaHus» ¢ U3BMEHEHUSIMU, BHECEHHBIMH MTPUKa3aMHU
MunucrepcTBa obpazoBanus U Hayku Poccuiickoit @eneparuu ot 03.06.2008 Nel64, ot 31.08.2009 Ne320,
o1 19.10.2009 Ne427, o1 10.11.2011 Ne2643, ot 24.01.2012 Ne39, o1 31.01.2012 Ne69, ot 23.06.2015 Ne609,
o1 07.06.2017 Ne506) mo 6uosnoruu;

2) Cnernudukaiuss KOHTPOIbHO-U3MEPUTEIBHBIX MaTEPUAJIOB I TMPOBEACHHUS €IUHOTO
rOCYIapCTBEHHOIO 3K3aMEHA [0 XUMUHU;
3) Komuduxatop mpoBepsiembix TpeOOBaHMII K  pe3yidbTaTaM OCBOCHHS  OCHOBHOM

06pa3OBaTeJIBHOI>'I nporpaMmal CpE€IHETO 06mero 06p2130BaHI/I}I " 3JIEMCHTOB COJACP7KaHUA AJIA IPOBCACHUA
CAUHOI'0 roCya1apCTBCHHOI'O 3K3aMCHA 110 XUMUU;

4) JIeMOHCTpallMOHHBIM ~ BapUaHT  KOHTPOJBbHO-U3MEPUTENBHBIX  MAaTEpUAIOB  €IUHOTO
roCcy/1apCTBEHHOT0 SK3aMeHa 10 XUMUU;
5) Amnanus conepxanus cOOpHUKOB BapuaHToB EI'D:

6) AHanu3 omnbITa paboThI MIPENOIaBaTeNIel MOATOTOBUTEIBHBIX KYPCOB Y HUBEPCUTETA.



2. COAEPKAHUE ITPOI'PAMMBbI

2.1. YueOHbIi (TeMaTHYeCKHIl) IJIaH

VY4yeOHO-TeMaTUYECKU I TIJ1aH

1/

Tema

Koi-
BO
aKaj.
gac.
BCETO

Teopus

IPAKTHKA

dopma
aTTeCTalluu

Atom. CTpoeHue siep U JIEKTPOHHBIX 000104YeK
aTOMOB. DJIEKTPOHHbIE KOHPUTypallUU U 3JEKTPOHHBIE
dbopmysbl. XuMuueckuit aneMent. [Ipocteie n
CJOHbIE BenlecTBa. llepuonnueckuii 3akoH u
NepUOANYECKas CUCTEMA XUMUYECKUX AJIEMEHTOB.
CBs13b CBOICTB 2JIEMEHTOB U UX COCIIUHEHUN C
IIOJIOKEHUEM DJIEMEHTA B IIEPUOJUYECKON CUCTEME.

Texymmii
KOHTPOJIb

TuIbI XUMHYECKUX CBS3€H: KOBAJICHTHAS (TTOJISIPHAS U
HETOJISIpHAs ), HIOHHAs, METAJNIMYeCKasi, BOJIOPOIHAS
(MeXMOIEeKyIsIpHasl U BHYTPUMOJIEKYIIApHAs); G- U T-
cBs3u. MexaHu3mMbl 00pa30BaHUs KOBAICHTHOM CBSI3U.
BanentHocts u crenenb okucnenus. [ ubpuanzanus.
IIpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJ U MOHOB.

Texymmit
KOHTPOJIb

OCHOBHBIE TTOHATHS U 3aKOHBI XUMHUH. 3aKOHBI
COXpaHEeHHUs Macchl U cocTaBa. OTHOCUTENbHBIE
aTOMHBIE U MOJIEKYJIIPHBIE MacChl. MOJIb, MOJISIpHAS
Macca. 3aKkoH ABOTaJIpo U CIEACTBUS U3 HETO.
MounsipHblii 00bEM Ta3a, HOpMaIbHbIE YCIOBHSL.
AOGComI0THAs M OTHOCUTENIbHAS IIIOTHOCTH rasa.
Cpenusist MOJISTpHAst Macca ra30BOM CMeCH.

Texymmit
KOHTPOJIb

PactBopbl, kitaccudukanus pactBopo. CriocoObl
BBIPa)KEHUS COCTaBa pacTBOpa (MaccoBas 10Ji U
MOJIsIpHAsi KOHILIEHTpaus). PacTBopuMocTs,
3aBHCUMOCTh PaCTBOPUMOCTH BEILIECTB OT MX
OpUPOIBI, TeMIEepaTyphl U faBieHus. Koapduument
pPacTBOPUMOCTH.

Texymmuit
KOHTpPOJIb

CKopoCTh XMMHUYECKOH peakuuu. ['oMmoreHHbIe U
TCTCPOTCHHLBIC PCAKIIUH. 3aBUCHMOCTE CKOpPOCTH
PEaKIuU OT IPUPOJIBI PEarupyONINX BEIIECTB,
KOHICHTPAIUH, JaBJICHUA U IJIOAAN T'PaAHUI[bL
pazznena ¢a3. Xumudeckoe papHoBecue. CMerieHme
MMOJIOKCHHA XUMHUYCCKOI'0O PAaBHOBECHU S, ITPHUHIINIT Jle
[TaTense.

Texymui
KOHTpPOJIb




6 | Dnexrponutudeckas auccouuanys. CuiabHbIe U Texymmui
cinalple AMeKTponuThl. CTEeTeHb JUCCOLUAIUH. KOHTPOJIb
HNoHnHble ypaBHEHUS peakuid. Y CIIOBUSI IPOTEKAHUS
peakuii B pacTBOpax 3JIEKTPOJUTOB. ['uaponn3 conei.

7 | Knaccudukanus xumuueckux peaxiuii. TernoBsie Texymun
3¢ (HeKThl XUMUYECKUX peaKui. KOHTpPOJIb
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DJIEKTPOJIN3 PACILUIABOB M PACTBOPOB JIEKTPOJIMTOB.
ITpoueccel, npoucxoasue Ha KaToe U aHOIE.

8 | Obmas xapakrepuctrka metamuioB. [lenounsie Texymuit
MeTasuibl (HaTpuid, kanuii). DnemenTs! |IA rpymnmsb: KOHTPOJIb
OepuIUIniA, MarHui, MeI0YHO3eMeIbHbBIE METAILIIbI
(xanpiuit). AnroMuHUNA. MeToIbl TOJTy4eHHs 1
XUMHUYECKHE CBOMCTBA.

9 | Metamibl MOOOYHBIX MTOATPYI (IIMHK, ME/Ib, XPOM, Texymuit
JKEJIe30), UX OKCHUJIBI U THAPOKCUABI. MeToIbI KOHTPOIIb
MOJIyYEHUSI U XUMUYECKUE CBONCTBA.

10 | Hemeramnbsl. Bogopoa. I"anorensr, ux obmias Texymmii
XapakTepucTuka. Xiaop. Meroasl nojry4eHus u KOHTPOIIb
XUMHUYECKHE CBOMCTBA.

11 | OOwias xapakTepucTuka yeMeHToB VIA rpynmst. Texymuit
Kucnopoa. Cepa u ee coenunenus. Meroasl KOHTPOIIb
MOJIyYEHUSI U XUMUYECKUE CBOWCTBA.

12 | O0mas xapakTepucTHKa 31eMeHTOB VA rpymIibL. Texkymmii
®docdop u ero coeuHeHUs1. A30T. OKCHUIIBI a30Ta, KOHTPOJIb
a30THas KucioTa. MeTo bl OJIy4eHNs U XUMUUYECKNE
CBOMCTBA.

13 | O6mas xapakrepuctuka 3nemenToB VA rpynmsl. Texymui
Yraepon, KpeMHUN U UX COEAUHEHUSA. MeToabl KOHTPOIIb
MOJIyYEHUsI U XUMUYECKUE CBONCTBA.

14 | Teopust XMMUYECKOTO CTPOEHUS OPraHUYECKUX Texymmi
coequnennit A. M. bytneposa. U3zomepus. KOHTPOJTb
DNEeKTpOHHAs IPUPOJIa XUMUYECKUX CBSI3EN B
MOJIEKYJIaX OPTaHUYECKUX CoequHEeHMI. 3omepust.

OcHOBHBIE KJIaCChl OPTAaHUYECKUX COEANHEHU.
OCHOBBI HOMEHKJIATYpbl OPTAHUYECKUX COCTUHEHUN.

15 | ['omonoruyeckuii psiji ankaHoB, UX IEKTPOHHOE Texymmi

CTpOeHHE, U30MepHsi, HOMeHKIaTypa. CriocoOsl KOHTPOIIb

MOJTyYEHUS AIKAHOB, UX (PU3UYECKHE U XUMHUECKUE
cBoiicTBa. [{ukmoankaHbl. DJIEKTPOHHOE CTPOCHUE
LMKJIOAJIKaHOB, HOMEHKJIATypa, METO/Ibl OJIYYeHUS U
XAMHYECKHE CBOMCTBA.
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AnKeHbl. AJKaaueHbl. DJIEKTPOHHOE CTPOCHUE,
HOMEHKJIaTypa, METObI MOJyUYEHUSI U XUMUYECKUE
CBOMCTBA. AJIKMHBI, UX JIEKTPOHHOE CTPOCHHUE,
HOMEHKJIATypa, METObI MOJyUYEHUSI U XUMUYECKUE
CBOICTBA.

Texymmit
KOHTPOJIb

17

ApomaTHuiecKue yrieBoAopoabl. DJIEKTPOHHOE
CTpPOCHHE MOJIEKYIbI OeH30:1a. [lomyduenne 6eH3omna u
€ro TOMOJIOT0B. XMMHWYECKHE CBOMCTBA
apoOMaTUYECKUX YIIeBOI0pOA0B. BzauMHoe BiusiHuE
aTOMOB B MOJIEKYJI€ Ha IPUMEPE TOIYyOJa.

Texymmit
KOHTPOJIb

18

DKcrnepuMeHTalIbHbIEe OCHOBBI XuMuu. [IpaBuia
paboTsl B mabopatopuu. bezonacHocTs nipu paboTe ¢
€KUMU, TOPIOYMMHU ¥ TOKCUYHBIMU BEIIECTBAMU,
CpeIcTBaMU OBITOBON XHMUHU.

HayuHnble MeTO1bI HCCIEI0BAHUS XUMHUECKUX
BEILIECTB U MPEBpAILIEHUI. MeTobl pa3aeneHus
CMeCeil U OYHUCTKH BEIECTB.

Texymmit
KOHTPOJIb

19

Crmptsl. Knaccudukarus, n3oMmepusi, HOMEHKIATypa,
METO/IbI MTOJIYYEeHUS U XUMUYECKUE cBoiicTBa. DeHo,
AJIEKTPOHHOE CTPOCHHE MOJICKYJTBI (heHosa. CriocoOb
nosyueHusi, GU3NYECKue 1 XUMUIECKIE CBONCTBA.
B3anmMHoe BiusiHEE aTOMOB B MOJIeKyJie (peHoa.
Anpaerufipl. NEKTPOHHOE CTPOCHHE KapOOHUIBLHOM
rpymisl. M3omepust 1 HOMEHKIIaTypa, METOIbI
MOJTyueHUsl U XuMu4eckue cporictsa. [lonsatue o
KETOHaxX.

Texyumit
KOHTPOJIb

20

KapOoHoBBIE KHUCTOTHI. DIIEKTPOHHOE CTPOCHUE
KapOOKcuIIbHOM rpynnsl. M3omepus nu HoMeHKkIaTypa
OJIHOOCHOBHBIX KapOOHOBBIX KUCIOT. MeTobl
MOJIyYEHUSI U XUMUYECKUE CBOWCTBA, 3aBUCUMOCTD
CHJIBI KAPOOHOBBIX KUCIIOT OT CTPOCHHUS
opraHuueckoro paaukaia. CioxxHble 3(pupsbl, ux
CTpOE€HHE U HOMEHKIaTypa. [lomyuenune cinoxHbIX
3¢upoB, UX (prU3NUecKue 1 XUMUYECKUE CBOMCTBA.
JKupb! Kak npercTaBUTENH CIO0XKHBIX A3PHUPOB.

Texymmit
KOHTPOJIb

21

AMWHBI, UX KJIacCUpUKAIIHS, DIEKTPOHHOE CTPOSHHUE,
n3oMepus, HoMeHkatypa. [lonyuyenue aMuHOB, UX
XUMH4YecKHue cBorcTBa. AnuinuH. [IposiBienue
B3aUMHOT'O BIIMSIHUSI aTOMOB B MOJIEKYJI€ aHUJIMHA.
AMWHBI KaK OpTaHUYECKUE OCHOBAHUA.

Texymmit
KOHTpPOJIb

22

VYraeBoasl. Kiaccuduxanms yrieBosos.
Momnocaxapus (TJII0K03a, (pyKTo3a, prdo3a u
ne30kcupubosa), ux crpoenue. Lukanueckue Gpopmel
MOHOCaxXapuA0B. XuMuieckue cBoiictBa. Caxaposa.
[Tonmcaxapuap! (KpaxMai U 1euioio3a). MIx crpoenue
Y XMMHYECKHE CBOICTBA.

Texymmit
KOHTPOJIb




23 | AMUHOKHCIIOTBI, UX KJIaCCU(HUKAIH, U30MEPHS U 1 0 1 Texymuit
HOMEHKJIaTypa. o- AMMHOKHUCIIOTHI, BXOJSIINE B COCTAB KOHTPOJIb
0enKkoB. XMMUYECKHE CBOMCTBA 0.-aMUHOKHUCIIOT.
[Tentuasl. [lepBuunas, Bropu4Has ¥ TpeTUYHAS
CTPYKTYphbI OenkoB. CBoiicTBa OEJIKOB.

24 | JIaGopaTOpHBIA MPAKTUKYM 1 0 1 Texymuit
KOHTPOJIb

25 | [ToaroroBka K caue TEOPETUUECKON YacTH 1 0 1 Texymmmit
MOCKOBCKOTO KOHKYpPCa MEKITPEIMETHBIX HABBIKOB H KOHTPOJIb

3HaHul «HTeImeKTyanbHbIi Meramnoiauc. [loTenmnmany
(Konkypc npeanpodeccuoHaIbHBIX YMEHUH /
npeanpodeccuoHaIbHbIN 9K3aMEH )

26 | A3zoTcoaepiKaue reTepOMKINIECKIE COSIMHEHUSI. 1 0 1 Htorossiii
[Tupuaus, TUPpPOII, TUPUMUIUH, TyPUH. A30TUCTBIE KOHTPOJIb
OCHOBAHMS, BXO/SIIHIE B COCTAaB HYKJICHHOBBIX KHCIIOT
(ypauwi, TUMUH, LIMTO3UH, aJICHUH, TYaHUH).
Hyxneo3unel u Hykneotuabl. CTpoeHHE HYKIEMHOBBIX
KUCIIOT.

Hroro 30 4 26

2.2. OCHOBHOE COIEPXAHHUE ITPOI'PAMMBbI

Pazgen 1.Teopernueckne 0CHOBbI XUMUM
1.1.CoBpemenHbIe NpeaCTABICHHS O CTPOEHUH aTOMAa

Crpoenue BemectBa. CoBpeMeHHass MOJeib cTpoeHust atoma. Jlyanusm siekTpoHa. Pacnpenenenue
3JIEKTPOHOB 10 3HEPTrEeTUUYECKUM YPOBHSM B COOTBETCTBUU C MPHUHIIMIIOM HaWMEHbBIIEW SHEPIHH, MPaBUIOM
Xyuna u npunnunoM [laymun. OcoOCHHOCTH CTPOSHHSI JHEPreTHUECKUX YPOBHEH aToMoB O-37I€MEHTOB.
OnekrponHast KoH(urypamums aroma. Kinaccudukanust XaMHIecKuX 3JIEMEHTOB (S-, P-, d- anemenTsi). OCHOBHOE
1 BO30YXJIEHHBIE COCTOSTHUS aTOMOB. BasileHTHbBIE 3JIEKTPOHBI.
1.2.11lepuoanueckuii 3axoH u [lepuoanyeckas cucrema xumuideckux iemenToB JI.U. MenaeneeBa

IIepnoanueckas cucreMa xumudeckux anemeHToB .M. Menneneesa. @uznueckuii cmbica [lepuoandeckoro
3akoHa /.M. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB JIEMEHTOB U UX COEIWHEHUH MO
nepuoaaM u rpymnmnaM. MupoBo33peHueckoe u HayuyHoe 3HaueHue [lepuoanueckoro 3akona J[.M. Menneneesa.
[Tporuoss! JI.1. MenpaeneeBa. OTKpbITHE HOBBIX XUMUYECKUX HJIEMEHTOB

1.3.XuMu4eckas cBsi3b M CTPOEHHE BellleCTBa

ONEeKTpOHHass MNpUPOAA XUMHUYECKOM CBSI3U. OJIEKTPOOTPHULATENBHOCTh. KoBaneHTHas CBsA3b, €€
Pa3sHOBHIHOCTH W MEXaHWU3Mbl 00pa3zoBaHUs (OOMEHHBII W JOHOPHO-aKIENTOPHBIN). VoHHas CBs3b.
Merannuueckas cBsizb. BomopogHas cBa3b. MeXMOIEKyISIpHbIE B3aUMOICHCTBHUSA.

Kpucrannuueckue u amopdHblie BemecTBa. THIBI KpUCTANIMYECKUX PEUIETOK (aTOMHAsI, MOJIEKYJIsIpHas,
MOHHAs, METaJUIMYecKas). 3aBUCUMOCTb (PU3MUECKHUX CBOWCTB BELIECTBA OT THUIA KPUCTAIIMYECKON PEIIETKU.
[Ipuunnel MHOrooOpasust BemecTB. COBpPEMEHHBIE MPEACTaBICHUS O CTPOCHUM TBEPHABIX, KHUIKUX U
ra3000pa3HbIX BELIECTB.
1.4.XuMu4ecKue peakuum.

['omorenHbie U TeTeporeHnbpie peakmuu. Knaccudukamust 1 0coOeHHOCTH OpraHUYecKuX peaknuit. Ter-
noBbIe YPPEKTH XUMHUECKUX peaknnii. Tepmoxummdeckne ypaBHeHUs. CKOPOCTh peakiny, €€ 3aBUCUMOCTh OT
pa3nuuHBIX  (PAKTOPOB: TPHUPOABI PpEATUPYIONIUX BEIIECTB, KOHIEHTPAIMM pPEAarupyroIIUX BEIIECTB,
TEeMIIepaTyphl, MJIOMIA N PEaKIMOHHON MOBEPXHOCTH, HAIUUUs KaTanuzaTopa. Katanuzatopsl u karanus. Poinb
KaTaJlu3aTOPOB B IPUPOJIE U MTPOMBILIUIEHHOM ITPOU3BOICTBE.

O6patumocTh peakiuil. XuMuyeckoe paBHoBecre. CMelleHue XUMUYECKOTO0 paBHOBECHS MO IEUCTBUEM
pa3aMyYHBIX (AKTOPOB: KOHLIEHTPALIMM PEAreHTOB WM TPOJIYKTOB pEaKUUH, HdaBJICHUS, TEMIIEpaTyphl.



PactBopenue kak ¢uszuko-xumuyeckuit mpouecc. CrnocoObl BbIpaKEHHUsI KOHIIEHTPAIMU PacTBOPOB: MaccoBas
JIOJIsI pACTBOPEHHOTO BEIIECTBA U MOJISIPHAS] KOHLIEHTPALIMH.

Peakunn B pacTBopax ANEeKTpPOJIUTOB. KHCIOTHO-OCHOBHBIE B3aMMOJEWCTBHS B  pacTBOpax.
Ampoteprocts. Bogopoausiii mokasarens (pH) pactBopa. [loBenenue BemecTs B cpeax ¢ pa3HbIM 3HAYCHUEM
pH.

['maponus coneil. 3HaueHne rupoIn3a B OMOIOTHIeCKUX OOMEHHBIX nporeccax. [Ipumenenne runponmsa
B IIPOMBIIIIIEHHOCTH.

OKHCIUTENBbHO-BOCCTAHOBUTENIBHBIE  PEAKIMM B INPUPOJAE, IPOU3BOJICTBEHHBIX IIpoLeccax H
KU3HEAESITEILHOCTU OPraHu3MoB. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN MOTEHIMAN cpenbl. [loBenenue BemecTs
B Cpe/ax ¢ pa3HbIM 3HadeHueM pH. MeToibl 3IeKTpOHHOTO U 3JIEKTPOHHO-MOHHOTO OaJiaHca.

DNEKTpOJIN3 pacTBOPOB M paciyiaBoB coiiel. IIpakTuueckoe MpPUMEHEHUE >JIEKTpOoJIM3a JUIsl IMOJIYyUYEHUs
LIEJIOYHBIX, IIETOYHO3EMENIbHBIX METAJUIOB U aJTFOMUHHSL.

[lepBoHayanbHbIE MOHATHS O THIAX M MEXaHU3MaX OpraHn4eckuX peakiuii. CBoOOIHOpaMKaTbHBINA 1 HOHHBIN
MexaHu3Mbl peakuuu. [lonstue o Hykneopune u snekrpoduie. [IpaBmio MapkoBHHKOBA, €ro 3JIEKTPOHHOE
o0ocHOBaHMEe. MexaHM3M peakuud CBOOOJHOPAIMKAIBLHOIO 3aMelieHus. Peakuuu npucOeAMHEHUS |
PaaMKaIBHOTO 3aMEIIECHUS

Pasnen 2. Heoprannueckas xumms

2.1. Knaccudukanus HeoOpraHm4ecKux BelecTs

HomeHnkinatypa HeopraHM4ecKMX BeIIECTB (TpUBHAJIbHAs M  MEXAYHApOJHAs), BaKHEHIIHME KJIAacChl
HEopraHu4yeckux coepnHeHuit. O61ue crocoObl MoJy4YeHns: U CBOMCTBA OKCHUIOB, OCHOBAHUM, KUCIIOT U COJIEH.
2.2. O6mue ¢puzuveckne 1 XUMHUYECKHE CBOMCTBA METAJIJIOB U UX COeIMHEHUIA.

Oo6mas xapakrepuctka eMeHToB [A-IIIA rpynn. Oxcuzabl U nepokcuibpl HaTpus U Kanud. PacrnozHaBaHue
KaTHOHOB HAaTpus U Kanus. Com HaTpHsl, Kajausl, KaJbLHs U MarHusi, UX 3Ha4YCHHE B IPUPOJE U KU3HU YEJIOBEKa.
JK€ctkocTh BOABI U cIOCOOBI €€ ycTpaHeHHs. KOMITJIeKCHbIE COSTMHEHUS aTIOMUHHUSA. AJTFOMOCHIINKATHI.
Metamst IB-VIIB rpynn (Meap, IMHK, XpOM, MapraHell, ene30). OcoOeHHOCTH cTpoeHus atoMoB. OO0riue
¢usnueckue U xumuueckue cBoiictBa. [lomyuenune u npumenenue. OKCUABI U TUAPOKCUBI ITHX METAJLIOB,
3aBUCHMOCTb UX CBOMCTB OT CTENIEHU OKHUCIJICHMS 3JieMeHTa. BaxkHelme comu. OkuciuTenpHble CBOWCTBA
coJjiei XxpoMa M Maprasiia B BbICILIEH CTeNeHU OKUCIeHUs. KoMIIeKCHbIe COeTMHEHUs ME/IH, IIMHKA, XpoMa.

2.3. O0mue puznyeckne 1 XUMHYECKHE CBOMCTBA HEMETAJLIOB.

Bonopon. ®usnyeckue u XuMHUUECKUE CBOMCTBA, MOJIyYeHue U npuMeHeHue. Boia u nepokcua Bojopoaa.
OO6mas xapakrepuctuka memMeHToB [VA rpynmel. CBoiicTBa, noxydyeHue u npuMeHenue yrist. CHHTe3-Ta3 Kak
OCHOBa COBPEMEHHOW MPOMBIIIJIEHHOCTH. AKTUBUPOBAHHBIA Yrojib Kak aJACOpOEHT. DJIEKTPOHHOE CTPOEHUE
MOJIEKYJIbI yrapHoro rasa. [losyuyenue u npumeHeHue yrapHoro rasza. buonornueckoe 1eiCTBUE yrapHOTro rasa.
KapOuzap! kanbuus, amomMuHus U kene3a. KapOonarsl u rugpokapOoHatsl. KpyroBopot yriepona B KUBOW U
HexuBOM npupone. KauectBeHHas peakiusi Ha kKapOOHAT-MOH. PU3NYECKUE U XMMHUYECKHUE CBOMCTBA KPEMHUS.
Cunansl u cumuimabsl. Oxcua kpemuans (IV). KpemaneBbie kucnoTsl 1 ux coiu. CHIMKaTHbIE MUHEPAJIbl - OCHOBA
3€MHOH KOpBI.

OOmras xapakrepucTuka sneMeHToB VA-rpynmnel. Hutpunel. KauecTBeHHast peakiys Ha MOH aMMOHHS.
A30THas KHCII0Ta KaK OKUCIUTENb. HUTpaThl, X pu3ndeckrue 1 XUMUUYECKHE CBOMCTBA, IpuMeHeHne. CBOMCTBA,
nojiydenue u npumerenue gocdopa. ®ochun. ®ocdopusie u nonupochopHsie KucnoTH. bronoruueckas poiab
docdaros.

OOmas xapaktepuctuka 3meMeHTOoB VIA rpymmel. OcoOble CBOHCTBa KOHIEHTPHPOBAHHOW CEpHOM
KUCoThl. KauecTBeHHbIE peakiuu Ha CyabPUI-, CyIbOUT- U CyIbPaT-UOHBIL.

O6mmas xapakrepuctuka snemeHToB VIIA rpymnmel. OcoOeHHOCTH XUMUU GTOpa. ["ajgoreHo- BoJopoabl U UX
nojJay4eHue. ['alnoreHoBOAOPOAHBIE KHUCIOTBI M UX coiu. KauecTBeHHble peaklMM Ha TaJlOr€HUA-UOHBI.
Kucnoponconepxamue coequaeHus xuopa. [IpaMeHeHne rajJoreHoB U UX BaKHEHIINX COeMHEHUH

Pa3nen 3. Oprannyeckasi xXummust
3.1. Teoperuuyeckue OCHOBbI Opranudeckoi xumuu. Homenkiarypa u uzomepus.

Teopuss CTpoeHHSI OpPraHMYECKMX COCAMHEHMH: TOMOJOTHS M H30Mepus (CTPyKTypHas U
IIPOCTPAaHCTBEHHAs ). B3auMHoe BiIMsIHUE aTOMOB B MOJIEKYJIaX. XUMHUYECKOE CTPOCHHE KaK MOPSIOK COCAUHEHHUS
aTOMOB B MOJIEKYJIE COIVIACHO HX BaJeHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPUM XUMHUYECKOIO CTPOCHUS
oprannyeckux coequHeHuid A.M. bytnepoBa. YrieponHslil ckener opraHuueckoil monekyinbl. M3omepus u
n3oMepsl. M3oMepust yriepogHOro CKeleTa, MEXKIaccoBas, NPOCTPAHCTBEHHAs (LUC-TPAHC-U30MEPUs).
Onrtudeckas nzomepus. ACUMMETPUYECKUI aTOM YIiaepoja. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMUYECKOTO
CTPOECHHSI MOJIEKYIL.



KparaocTe XuMHuecKoOl CBsI3U. [ OMOIUTHYECKUN U TETEPOIMTUYECKUN pa3pblB KOBAIEHTHOW XUMHUYECKOU
cBsi3u. [ToHsATHE O PYHKIIMOHAIBHOM TpyMe. Sp3-, SP2-, SP-TuOpuAn3aIus OpOUTaIeii aTOMOB yIriIepo/a.

Homenknatypa opraHmdeckux BeLIECTB (TpUBHAJbHAs MW MEXIyHapoAHas). MexayHapoaHas
HOMEHKJIaTypa M MPHUHLHUIIEI 00pa30BaHusl Ha3BaHUM OpraHMYecKuX coequHeHui. [IpuHimnsl Kiaccudukamu
OPTraHUYECKHUX COETUHECHHUM.

I'eHeTnyeckast CBsI3b MEXY KJIACCAMHU OPTaHUYECKUX COECIUHEHHH.

3.2. XuMHYecKHe CBOMCTBA U CIOCOOBI MOJTy4YeHHsl YIJIeBOOPOI0B.

AJnKaHbl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI MeTaHa. [ oMonoruueckuit psia u oOuias
dbopmyna ankaHoB. DuU3HUECKHE CBOMCTBA ajJKaHOB. 3aKOHOMEPHOCTH H3MEHEHUS (PH3UYECKHUX CBOMCTB.
XHUMHUUYECKUE CBOMCTBA AJIKAHOB: FAJIOT€HUPOBAHUE, IETUAPUPOBAHUE, TEPMUUECKOE PA3JI0KEHHUE, KPEKUHT KaK
CHoCOObI TMOJYYEeHUs Ba)KHEHIIMX COEAMHEHUH B OpPraHM4eckoM cuHTe3e. ['opeHue ankaHOB KakK OAMH W3
OCHOBHBIX HCTOYHHMKOB TEIUIa B TPOMBIIUIEHHOCTH M ObITy. V30Mepu3anmusi Kak CHOCO0 MOJXy4eHUs
BBICOKOCOpTHOTO OeH3uHa. Haxoxaenue B mpupojae U NprUMEHEHHE aJIKaHOB.

[Muxnoankansl. CTpoeHHe MOJEKYJ LUKIO- ajnkaHoB. OOmas ¢gopmyna nukioaikanoB. HomeHkiarypa
uKoankaHoB. Crnenudurka CBOWCTB IUKIOAIKAHOB ¢ MAJIBIM Pa3MepOM LUKJIA.

AnKeHbl. DJIEKTPOHHOE MU MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl dTHIIEHA. ['oMosiornyeckuil psa u
obmas gopmyna ankeHoB. PuU3MUECKUE CBOMCTBA aJIKEHOB. Peakuuu 351eKTpomIbHOIO NMPUCOSANHEHUs KaK
croco6 mosyyeHus (PyHKIIMOHAIBHBIX MPOU3BOIHBIX YIIIEBOJAOPOAOB. Peakiiuu OKUCICHHUS U TTOJMMEPHU3aIim.
ITpaBuito 3ainesa.

Anxanuensl. Knaccudukaius ajgkaaieHoB M0 B3aMMHOMY PacIoOIOKEHUIO KPATHBIX CBSI3eH B MOJIEKYJIE.
Oco0eHHOCTH AIIEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTPOCHUS COMPSIKEHHBIX ajka- aueHoB. OOmias Gopmyna
ankaaueHoB. Homenknatypa u u3oMepust ankaaueHoB. (Pu3nyeckue CBONCTBA alKaJUEHOB. XUMHUYECKUE
CBOMCTBA aJKaJMEHOB: pEaKUUU MPHUCOEAMHEHUs (THUAPUPOBAHUE, TaJOT€HUPOBAHHE), TOPEHUS U
HOJIUMEPU3ALIHH.

AJNKUHBL. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl alleTHiIEeHa. ['OMOJIOrn4eckuil psaa u
obmas ¢opmyna ankuHoB. Homenknarypa. M3omepwusi: yriiepogHOTo CKejeTa, MOJOXKEHHsS KPaTHOW CBS3H,
MexkIaccoBas. uznyeckre CBOMCTBA AIKUHOB. XMMHUUYECKHE CBOMCTBA AIKMHOB: PEAKIMH IPUCOEIUHEHUSI KaK
Croco0 MOTy4eHus TOJIMMEPOB U JPYTUX MOJNE3HBIX MPOAYyKTOB. Peakiu 3amemenus. ['openue aneruieHa Kaxk
UCTOYHUK BHICOKOTEMIIEPATYPHOT'O IUIAMEHH JJIsl CBAPKH U PE3KU METAILJIOB

Apensl. CoBpeMeHHBIE TPEICTaBICHUS 00 AJIEKTPOHHOM M IPOCTPAHCTBEHHOM CTPOEHUHU OeH30Ia.
W3omepus m HOMEHKIAaTypa romMojoroB Oenzona. O6mas ¢opmyna apeHoB. dusnueckue cBoiicTBa OeH30Ia.
XuUMHUYECKUE CBOMCTBA OEH30J1a: peakuH IEKTPOPUIBHOTO 3aMellleHHs (HUTPOBAHUE, TaIOTeHUPOBAaHHE) KaK
Croco0 TMONy4eHHsT XUMHUYECKMX CpEACTB  3alUThl  PACTEHUWH; NpPUCOCAMHEHUs (TUAPUpPOBAHUE,
raJIoTeHUPOBaHME) KaK JOKa3aTeIbCTBO HEMPENeNbHOrO XapakTepa Oen3ona. Peakius ropenus. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB TOJyosa. B3auMHoOe BiMsiHME aTOMOB B MoJieKyJie Toinyosia. OpueHTaunoHHbIE 3 (HEKThI
3aMeCTUTENEN
3.3. XuMHYeCKOe CBOMCTBA M CHOCOOBI MOJY4YeHHS CHHPTOB, (eH0/I0B, KapOOHMJIBHBIX H
KapOOKCHJIBLHBIX COeIMHEHUI.

Cruprsel. Knaccudukarus, HOMeHKIaTypa ciupToB. ['oMonoruueckuii ps u oomas Gopmysia npeienbHbIX
OJIHOATOMHBIX ciupTOB. M30Mepusi. dusnueckre cBOMCTBA NpeeIbHbIX OJTHOATOMHBIX COUPTOB. BogopoaHas
CBS3b MEXKIy MOJEKyJaMu W e€ BIMsAHME Ha (PU3MUEcCKHe CBOWCTBA CHUPTOB. XMUMHUYECKHE CBOWCTBA:
B3aMMOJICHCTBHE C HATPUEM KaK CIIOCOO YCTAHOBIEHHS HATMYUS THIPOKCOTPYIIIEI, C TAJIOT€HOBOIOPOIaMHU KaK
Croco0 TMOTy4eHHUsT PaCTBOPUTENICH, BHYTPH- U MEXKMOJEKYJISIpHAsl Ieruaparanvs. Peakuus ropeHus: CliupThI
Kak ToruBo. Pu3nonornyeckoe NEHCTBUE METaHOJa M ATAHOJA HA OPraHU3M 4YelloBeKa. DTHIICHTJUKOJIb U
[JIMLUEPHUH KaK MPEeACTaBUTENH MPEIETbHBIX MHOTOATOMHBIX CIIUPTOB.

®enon. Ctpoenue MoiieKynbl ¢eHona. BzaumHoe BiausiHHE aTOMOB B MoJieKyse (eHona. dusnueckue
cBoiicTBa (peHona. XumMuueckue CBOMCTBA (peakiuy ¢ HaTPUEM, THAPOKCUIOM HaTpHsl, OpOMOM).

Anbaeruabl U ketoHsl. Knaccudukamms anpaeruoB U keToHOB. CTpoeHUE NpelesbHbIX ajibAETHI0B.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHNE KapOOHMIBHOW Ipymniibl. ['oMonornueckuii psa, odmas popmyna,
HOMEHKJIaTypa ¥ H30MEpUs TMpeAeNbHbIX anbAerugoB. Dusnmyeckue CBONCTBA NPENEIbHBIX AallbJIETHIOB.
XVWMUYECKHE CBOWMCTBA TPEACIBHBIX ajbJCTHAOB: THUAPUPOBAaHWE. TOKCHYHOCTH allbJETHUIOB. AIIETOH Kak
MpeICTaBUTENh KeTOHOB. CTpoeHNe MOJIEKYITbI arieToHa. OCOOCHHOCTH PEeaKIIMi OKUCIICHHUS alleTOHa.

Kap6onossie kucnothl. Kiaccudpukanus 1 HOMEHKIaTypa KapOOHOBBIX KUCIOT. CTpOoeHHE MpeaebHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCJIOT. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE KapOOKCHILHOM TpYIIIBI.
l'omonornyeckuit psaag um obmas ¢opmyna mpenenbHbIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOT. PU3UUECKHEe
CBOMCTBa MpeAenbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHUCJIOT. XHMHUYECKHE CBOMCTBAa MpeleiabHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIOT (PEaKIMU C METAJUIaMU, OCHOBHBIMH OKCHJIaMH, OCHOBAHUSIMU U COJISIMH)



KaK MOJTBEPKJICHUE CXOACTBA C HEOPraHWYECKUMHU KHCIOTaMH. Peakius stepudukanun u e€ oOpaTUMOCTb.
Bnusinue 3amectureneil B yriieBoAOpOIHOM pajuKaie Ha CUITy KapOOHOBBIX KHCIOT. OCOOEHHOCTH XUMHUECKUX
CBOICTB MypaBbMHOM KUCIIOTHL. BaxkHelme nmpeacTaBUTENU KapOOHOBBIX KHCIOT: MypaBbUHAs, YKCyCHas U
Oen3oiiHas. Beiciue npeaensHbie U HEMPeAeIbHbIe KaPOOHOBBIE KUCIOTHI.

CtpoeHune 1 HOMEHKJIAaTypa CIOKHBIX 3(upoB. CriocoObl MOTYUYSHHSI CIOKHBIX 3(PHUPOB.
3.4. XumMnueckoe CBOMCTBA U CIOCOOBI MOJTyYeHHSI AMMHOB, AMUHOKHCJIOT, MENTHI0B.

Awmunsbl. IlepBuuHble, BTOpUYHBIE, TpeTHUHble aMmuHbl. Kiaccudukanus amMHHOB 1O THUIY YyIje-
BOJOPOJHOIO pajuKaia M YUCIy aMUHOTPYII B MOJIEKYJiE. DJEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHUE
MpeAesibHbIX aMUHOB. @U3NYECKHE CBOMCTBA aMUHOB. AMUHBI KaK OpraHUYeCKHUE OCHOBAHMS: PEAKIIUH C BOJOM,
KUclIoTaMu. Peakuusi ropeHus. AHWIMH Kak INpEACTaBUTENb apOMaTHYECKMX aMHHOB. CTpoeHue aHWIMHA.
[Ipuunnue! ocaabaeHsi OCHOBHBIX CBOMCTB aHWJIMHA B CPAaBHEHUH C aMUHAMHM MPEJeIbHOrO psiaa. XUMUYECKUE
CBOMCTBa AaHWJIMHA: B3aUMOJICHCTBHE C KHUCJIOTaMH, OpOMHOW BOJOH, OKkucieHHe. [lonydeHne amMWHOB
AIKWINPOBAHUEM aMMHaKa M BOCCTaHOBJIEHHEM HUTPONPOM3BOIAHBIX YIJIEBOAOPOAOB. Peakuus 3uHuUHA.
AmuHOKHCIOTHI ¥ 6enku. CoctaB 1 HOMeHKIaTypa. CTpOeHHE aMHHOKHUCIIOT. [ OMOIOrHYecKui psizt peaesIbHbIX
aMUHOKHCIIOT. M3omepus mnpenenbHbIX aMHHOKUCIOT. (du3nueckne CBOMCTBA MNpEAEIbHBIX AMHHOKHCIOT.
AMUHOKHCIIOTHI KakK am(oTepHble opraHuyeckue coeauneHus. Cunre3 nentuaoB. Ilemtuanas cBs3e. buo-
JIOTUYECKOe 3HAaYeHHe aMUHOKHUCIOT. OOIacTH MPUMEHEHUS aMUHOKHUCIIOT.

3.5. buosoruyecku BasKHbIe BelleCTBA: KUPbI, 0€JIKH, YrjeBoAbl (MOHOCAXapuabl, JUCAXaAPUIbI,
MOJIUCAXAPH/IbI).

XKupsl kak cioxHble 3(QUpPHI INIMIEpUHA U BBICIINX KapOOHOBBIX KHCIOT. PacTUTeNnbHBIE U JKUBOTHBIC
JKUPBI, UX cOCTaB. PU3NYECKUE CBONCTBA KUPOB. XMMHUECKHE CBOMCTBA KHUPOB: TUAPU POBAHUE, OKUCIICHUE.
l'uaponus, uiaM OMBUICHHE KUPOB, KaK CHOCOO IMPOMBIIUICHHOTO MOJYYEHHUS! COJIEH BBICIIMX KapOOHOBBIX
kucnot. [Ipumenenue xupoB. Mbliia Kak COJM BBICIINX KapOOHOBBIX KHCIOT. MOIOIIHe CBOWCTBA MbLJIA.

Vrnesoasl. Knaccudukanus yrieBogos. dusnueckune CBOMCTBA W HAXOXKICHHE YIJIEBOJOB B MPHPOJIE.
['mrok03a Kak anbAeruI0CIUPT. XMMUYECKHE CBOMCTBA IIFOKO3bI: AllMJINPOBAHUE, aJIKWIMPOBAHKE, CITUPTOBOE U
MoJI04HOKucoe Opoxenue. [lonyuenue riroko3sl. pykro3a Kak M3oMep roko3bl. Prubo3a u nesokcupudosa.
Baxwueitmue aucaxapuabl (caxaposa, JIakTo3a, MajbTo3a), UX CTpOeHHe W (u3HuecKue cBoicTBa. ['maponus
caxapo3sbl, JJAKTO3bI, MAJIbTO3bl. Kpaxman u 1eirono3a Kak OMoJIorHiecKue moJimMepsl. XMMHUECKHEe CBOMCTBA
Kpaxmana (THOPOJIM3, KaueCTBEHHAs peakiMs C HOJOM Ha KpaxMal M e€ NMpUMEHEHHe Uil OOHapyKEeHUs
KpaxMaja B MNPOAYKTaxX MUTaHMs). XUMHUYECKHE CBOMCTBA LEUIIOJIO3bL: TMIPOJIN3, 00pa30BaHUE CIIOKHBIX
s¢upos. [Ipumenenue u Oronornveckas poisib yriaeBogaoB. OKUCICHUE YIIIEBOIOB - HCTOYHHK YHEPTUHU KUBBIX
OpPraHHU3MOB.

Benku xak npupoansie 6uononmumepsl. CoctaB U cTpoenue 0enkoB. OCHOBHBIE aMUHOKHCIIOTHI, 00pa3yomnue
Oenkn. XMMHYECKHE CBOMCTBA OCJIKOB: THIPOJIN3, ACHATYpaIlysl, KadeCTBEHHbBIE (I[BETHBIC) PEAKIIMH Ha OCIIKH.
[IpeBpamiennss O6enkoB muIM B opraHu3Mme. buomormdeckue (yHKmu OenkoB. [locTikeHUS B H3yYCHHH
CTPOCHHMSI U CHHTE3a OEJIKOB.

A3oTcojiepkalue reTrepouuKiIndeckue coeauHeHus. [luppon W NUPUAMH: BJIEKTPOHHOE CTPOEHUE,
apOMaTHYECKH XapaKTep, pa3iiiyue B MPOSIBICHUHM OCHOBHBIX CBOMCTB. HyKJeWMHOBBIE KHCIOTBHI: COCTaB U
ctpoenue. Ctpoenune HykieoTH10B. CoctaB HykienHoBbIX kucioT (JJHK, PHK). Pons Hyki1eMHOBBIX KHCIIOT B
KU3HEAESITEbHOCTH OPTaHU3MOB.

Pasnen 4. MeToabl no3HaHUs B XUMUHM. XUMUS U )KU3Hb

OKcriepuMeHTaIbHbIe OCHOBBI XuMHH. [IpaBmima paGotel B naboparopuu. JlaGopaTopHass mocynma u
obopynoBanue. [IpaBuna Oe3onmacHocTH mpu paboTe € €AKMMH, TOPIOYMMH M TOKCHYHBIMHU BEIECTBAMH,
cpencTBaMu OBITOBOM XUMUH.

Hay4Hble MeTO/BI MO3HAHUS B XUMUU. XUMHUUYECKUI aHATTN3, CHHTE3, MOJICTTMPOBAHUE XUMUYECKHX MTPOIIECCOB U
SIBICHUH KaK METOJbl HAyYHOTrO MO3HaHMs. MaTeMaTHYeCKOe MOJIEIMPOBAHUE MPOCTPAHCTBEHHOTO CTPOCHHUS
MOJIEKYJ1 OpraHudeckux BemecTB. CoBpeMEeHHbIE (U3UKO-XMMHUYECKHE METOJNbl YCTAHOBJICHUS COCTaBa W
CTPYKTYpBI BELIECTB.

HucnepcHbie cuctembl. Komtonaneie cucteMsl. VicTrHHBIE pacTBOphl. OnpeeneHne XxapakTepa cpeabl BOJHbBIX
pacTBOpPOB BENIECTB. MTHANKATOPEI.

I/I,HGHTI/I(bI/IKaIH/IH HCOPraHNM4Y€CKNX BEIICCTB W HOHOB. KauecTBeHHbIE pCakoyyu Ha HOHBI B pacTBOpax.
Pacno3naBanmne xKaTHOHOB HaTpus U KaJlusd. KauecTBeHHas peakuug Ha Kap60HaT-I/IOH. KauecTBeHHas peakuusd
Ha MOH amMMoHus. KauecTBeHHbIe peakiiuy Ha cynbpua-, CyabQuT- u cyabdaT- HOHbI. KauecTBEHHbIE peakIiu
Ha TaJIOTCHU/1- UOHBEI.

HanocTpyktypbl. MEpOBBIE TOCTHKEHHS B 00JIACTH CO3/IaHUSI HAHOMATEPUAJIOB.



Kanennapubiii miian

Ne i/t

Tema

Henens

Atom. CTpoeHue siep U JIEKTPOHHBIX 000I0YeK aTOMOB. DIIEKTPOHHbBIE KOHPUTypaluu

U 3JICKTPOHHBIE (HhOpMYIIbl. XUMUYECKHI 3JIeMeHT. [IpocThie U CII0KHbBIE BEIIECTBA.
[lepuoauueckuii 3aKOH U MEPUOIUYECKAs CUCTEMA XUMHUECKUX 3J1€MEHTOB. CBS3b
CBOMCTB AJIEMEHTOB U UX COCIMHEHUM C MOJOKEHUEM JIEMEHTA B EPUOINYECKOM

CHCTEME.

[TonroroBka k cgaue TeopeTuueckoil 4actu MOCKOBCKOT0 KOHKypca MEXIIPEIMETHBIX
HaBBIKOB M 3HaHUH «MHTemekTyanpHbIii Meranonuc. [lorennnam» (Konkype
npeanpodecCHoHaNbHBIX YMEHHH / Tpeanpo]ecCHOHANBHBIN YK3aMeH )

Tunel XUMUYECKUX CBSI3€H: KOBaJeHTHas (TIOJSIpHAs U HEMOJSpHAs), HOHHAS,
MeTaJuIMuecKasi, BOJIOPOIHAs (MEXKMOJIEKYIIIpHAs U BHYTPUMOJICKYJIApHAs); G- U -
cBs13M. MexaHu3Mbl 00pa30BaHUS KOBAICHTHOW CBSI3U. BaJIeHTHOCTP U CTEIICHB
okucienus. ['mbpunuzanus. [IpocTpancTBeHHOE CTPOEHUE MOJIEKYI U HOHOB.

OcHOBHbIE IOHATHA U 3aKOHBI XUMHUH. 3aKOHBI COXPAHEHHUSI MacChl U COCTaBa.
OTHOcCHTEIBHBIE ATOMHBIE U MOJIEKYJIAPHBIE Macchl. Mok, MOJIsIpHas Macca. 3aKoH
ABOrajipo u cieJCTBUs U3 Hero. MossipHbIil 00beM Ira3a, HOpMajabHbIE YCIOBUS.
AOGcConoTHas M OTHOCUTENbHAS IUNIOTHOCTD ra3a. CpeHss MosIsspHasi Macca ra3oBoi
CMECH.

PactBopsl, knaccugukanus pactBopoB. CriocoObl BRIpaXXEeHUS COCTaBa pacTBOpa
(MaccoBas 1011 U MOJIIpHasi KOHIIEHTpaus ). PacTtBopuMocTb, 3aBUCUMOCTh
PacTBOPUMOCTH BELIECTB OT UX MPUPOJIbI, TEMIIEPATyphl U JaBieHus. Koapounuent
PacTBOPUMOCTH.

CKopoCTh XMMHUYECKOM peakliui. ['OMOreHHbIe U TeTepOreHHbIE PeaKIIMU. 3aBUCUMOCTh

CKOPOCTH PEaKLUU OT IIPUPOJIbI PEArUPYIOLIUX BEIIECTB, KOHLIEHTPALUHU, JaBJICHUS U
TJIOIIAU TPaHUIIBI pazzena (a3. Xumudyeckoe papHoBecue. CMeleHne MoI0KEeHUs
XAMHUYECKOTr0 paBHOBecus, npuHuun Jle [llarense.

OnekTpoauTrueckas aucconuanus. CuiibHbIe U ciaalble 31eKTpoiauThl. CTeneHb
nucconuanuu. MloHHbIe ypaBHEHUs peakuid. Y CJIOBUS TPOTEKaHUS PEaKUnii B
pacTBOpax 3IEKTPOIUTOB. [ uaponns coneil.

Knaccugukarus xummueckux peakuuii. TerioBsie 3ppeKTbl XUMHUUECKUX PeaKLn.
OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUU. DIIEKTPOJIN3 PACIlJIaBOB U PaCTBOPOB
aneKTposnToB. [Ipouecchl, mponcxoaae Ha KaTole U aHOAE.

O6mmas xapaktepuctuka MmetasuioB. [llenounsie MeTamibl (HaTpuil, Kanuit). DIeMeHThI

1A rpynmnsl: 6epHILIniA, MarHuii, Mea0YHO3eMeNbHbIe MeTaUIbl (KanbLuii). ATIOMUHUI.

MeTo1bl TOTyYEHUS] 1 XUMUYECKUE CBOWCTRBA.

10.

MerTanibl TOOOYHBIX MOATPYIIIL (I_II/IHK, MCIb, XpOM, )KCJ'IC30), HUX OKCHUIBI U THAPOKCUBI.

MeTo1bl TOTyYEeHHS] 1 XUMUYECKUE CBOMCTBA.




11.

Hewmerannel. Bonopon. I'anorenst, ux o6mas xapakrepuctuka. Xiaop. Metoabl
IIOJIy4EHUS U XUMUYECKUE CBONCTBA.

12.

O6mras xapaktepuctuka 35meMeHToB VIA rpymnmel. Kucnopoa. Cepa u ee coeqmHEHUS.
MeToibl TOTYyYEeHHUS U XUMHUUYECKHE CBOMCTBA.

13.

O6mas xapakrepuctuka 3neMeHToB VA rpymnmnsl. @ocdop u ero coeaunenus. A3oT.
Okcuibl a30Ta, a30THAsE KUCIIOTa. METO/IbI MOTYyYeHUs. U XUMUYECKHUE CBOMCTBA.

14.

OO6mias xapaktepuctuka 351eMeHToB IVA rpymmbl. Yriaepos, KpeMHUN U UX COSUHEHUS.
MeTo1bl TOTyYEeHHS U XUMUUYECKHE CBOMCTBA.

15.

Teopusi XMUMHUECKOTO CTPOEHHUS OpraHudeckux coeanHenuii A. M. bytiepoga.
N3omepus. DieKTpoHHas MPUPOJIa XUMUYECKUX CBSI3€H B MOJIEKYJIaX OPraHMYeCKUX
coequHenuil. zomepusi. OCHOBHBIE KJIACChl OPraHMYECKUX COeTMHEHUH. OCHOBBI
HOMEHKJIATypbl OPraHUYECKUX COCTMHEHUM.

16.

["'oMonoruyeckuit psj aIKaHOB, UX NEKTPOHHOE CTPOSHHUE, U30MEPHsl, HOMEHKIATYpA.
Crioco0bI MOTyYeHUS aTKAaHOB, UX (PU3NICCKUE U XMMHYECKHE CBOMCTBA. L{MKIT0aIKaHbI.
DJIEKTPOHHOE CTPOEHUE UKIIOATKAHOB, HOMEHKJIATypa, METO/IbI IIOJYYEeHUS 1
XUMHYECKHE CBOMCTBA.

17.

AnkeHbl. AJTKagueHbl. JJIIEKTPOHHOE CTPOCHHUE, HOMEHKJIATypa, METOABI IIOJyUEHUS U
XUMHYECKHE CBOMCTBA. AJIKUHBI, X 3JIEKTPOHHOE CTPOEHUE, HOMEHKJIATYpa, METOIbI
IIOJIy4YEHUS U XUMUYECKUE CBONCTBA.

18.

ApomaTtHuecKkue yrieBoAopobl. DIEKTPOHHOE CTPOCHNE MOJIEKYJIbI OCH301a.
[Tony4yenue O6eH30u1a ¥ €ro TOMOJIOroB. XUMHUYECKHE CBOWCTBA ApOMATHUECKUX
yIJIEBOAOPOAOB. B3auMHOE BIIMsSHUE aTOMOB B MOJIEKYJIE HAa IIPUMEpPE TOIYOJIa.

19.

DKcrepuMeHTaIbHbIe OCHOBBI XuMuH. [IpaBuiia padboTe! B 1aboparopuu. bezomnacHocTs
npu paboTe ¢ eKUMHU, TOPIOUYMMHU ¥ TOKCUYHBIMHU BEIIECTBAMHU, CPECTBAMU OBITOBOM
XUMHHU.

Hayunble MeTOABI HCCIEA0BAHUS XUMUYECKUX BEIIECTB U MpeBpalleHnidi. MeToabl
pa3aeneHus CMecer U OYMCTKU BEILIECTB.

20.

Crnuptel. Knaccugukanus, nzomepusi, HOMEHKIATypa, METO/IbI ITOJTyYeHHs U
XUMUYEeCKHe cBoiicTBa. DEHOI, TEKTPOHHOE CTPOCHHE MOJIEKYJIbI (peHoma. CriocoObl
NOJy4YeHus, U3nUecKue U XMMUYecKHe CBoWcTBa. B3anMHoOe BIMsHME aTOMOB B
MoJiekyne (heHona. Anbaeruipl. DIEKTPOHHOE CTPOCHHUE KapOOHUIBHOM TPYIIIIHI.
M3omepHst 1 HOMEHKJIaTypa, METO/Ibl IOJIYUYEeHUsI U XUMHUecKue cBoiicTBa. [lonsaTHe 0
KETOHaX.

21.

KapOoHOBBIE KUCIOTHI. DIEKTPOHHOE CTPOEHHE KapOOKCHIIbHOU Tpynmbl. M3omepus u
HOMEHKJIaTypa OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. METO/ bl MOTyUYeHHUsI U XUMUYECKUE
CBOWCTBA, 3aBUCUMOCTb CHJIbI KAPOOHOBBIX KHCIIOT OT CTPOEHUSI OPraHUYECKOT0
panukaina. CioxHsle 3QUpPbI, UX CTPOEHHE U HOMEHKJIaTypa. [lonydeHne cioxHbIX
3pHpoB, UX (HPU3NYecKre U XUMHUECKUE CBOMCTBA. JKUPBI Kak MPECTaBUTENN CIIOKHBIX

3(hupoBs.

22.

AMUHBI, UX K1accu(UKaIys, SJIeKTPOHHOE CTPOSHUE, U30MEPHsl, HOMEHKJIIATypa.
[Tonydyenne aMUHOB, UX XUMUYECKHE CBOMCTBA. AHUIMH. [IposiBieHne B3aMMHOTO
BIIMSIHUSI aTOMOB B MOJIEKYJIE aHWJIMHA. AMUHBI KaK OpraHU4eCKUEe OCHOBAHUSI.




23. | YrueBogsl. Knaccudukamus yrineBogoB. Monocaxapuasl (Troko3a, Gppykrosa, pubozau | 1
ne3okcupr0o03a), ux crpoerue. [ukmndyeckne GopmMbl MOHOCAXapuI0B. XUMUYCCKHE
cBoicTBa. Caxapo3sa. [lonucaxapuasl (kpaxmai u uesuionosa). Ux ctpoenue u
XUMHYECKHE CBOWCTBA.

24. | AMUHOKHCIIOTHI, X KJIacCU(UKAIUs, U30MEPHUS U HOMEHKJIATypa. o.- AMUHOKHCIIOTHI, 1
BXOJAIIME B COCTaB OEJIKOB. XUMHYECKUE CBOMCTBA 0-aMUHOKHCIOT. [1enTuibl.
[TepBuuHas, BTopr4Has U TPETUYHAS CTPYKTYPhI OenKoB. CBOMCTBa OEITKOB.

25. | JJabopaTopHBIN IPaKTUKYM 1

26. | AzoTrcoaeprkaniie reTeporuKiIndecKkue coeuHeHus. [lupuann, nuppos, MMpUMHINH, 1
MypuH. A30THCTBIE OCHOBAHUS, BXOISIIME B COCTaB HYKJICHHOBBIX KUCIOT (ypaiui,
TUMHWH, IUTO3MH, aJIcHUH, TyaHuH). Hykneo3uasl u Hykiaeotuibl. CTpoeHHe
HYKJIEMHOBBIX KHCIIOT.

HUroro 1

3.90PMbI ATTECTAIIMU U OHEHOYHBIE MATEPHUAJIbI

3.1. ®opMBbI KOHTPOJISA

Peannsanus jaHHOM pOrpaMMBbl IPEyCMaTpPUBAET TEKYLIUN U UTOTOBBIM KOHTPOJIb. TeKymun
KOHTPOJIb — OLIEHKA YPOBHS M Ka4yeCTBAa OCBOCHHUS TEM IIPOIPaMMBbI U TMYHOCTHBIX KaYeCTB 00 yUYarOIIUXCS.
Texymmii KOHTPOJIb MPOBOAUTCS B (popme TecTa.

OneHka KauyecTBa OCBOEHHUS MaTepuana IpPOBOJUTCS B XOJI€ HMTOTOBOIO KOHTpoOJii B (opme
KOHTPOJIbHON paboThI.

4. OPTAHU3AIIMOHHO-NTEJATOI'MYECKHUE YCJIOBUS PEAJIM3ALINU
IMPOT'PAMMBI

4.1. YyeOHO-MeTOAMYECKOE OOecTieueHHe MPOrpaMmMbl

B xone obpa3oBarenbHOro mpolecca NPUMEHSIOTCS TPYNIOBblE M HHIUMBUAYaJIbHbIE (DOPMBI
nesTedbHOCTH oOyuatonmxcs. [Ipy OcBOeHWMHM mporpammbl, NpodeccHoHaNH3anus OOyJYaromUXCsl |
(GopMHpOBaHHE HAYYHOTO MBIIUIEHUS, TPOMCXOAUT BO B3aUMOCBSA3H  CIEIYIOUIMX METO/J0B OOYYEHUS:
HarisiAHO-IPAaKTUYCCKOT 0, HaCTUYHO-IIOMCKOBOTIO.

Hcnonb3yroTcss pasiavyHble HarjisgHble MOCOOMs M AMJAKTHYECKUH MaTepuan, a TaKxke,
Ipe3eHTaIH, pa3paboTaHHbIE IPENOJaBaATENIIMH Kypca.

BocnuratenpHblii mpoliecC B paMKax pealu3aluu  JIOTNOJHUTENbHONW 001eo0pa3oBaTebHON
oOrIepa3BUBAIOIICH MPOrpaMMbl OOECIIEYMBACTCS HA KaXIOM 3aHATHM B BHJE Oecel ¥ HampaBlieH Ha
pelIeHne CIeAYIONINX 3a/1a4:

- opmupoBanue 00IIECTBEHHONW aKTHBHOCTH JINYHOCTH, TPAKIAHCKOM TTO3HITHH.

- KyJbTYPBI OOIICHHS U MOBEJACHUS B COIIMYME,

- OPUEHTUPOBaHKE O0YUaIOIIUXCSl Ha BEJCHHE 3/I0pOBOT0 00pa3a )KU3HU U OTBETCTBEHHO OTHOCUTCS K
CBOEMY 37J0POBBIO;

-BOCTIUTAaTh OTBETCTBEHHOCTh M TUCIIMIUTMHUPOBAHHOCTb.

Oco0oe 3HaueHme ynenseTcs: GOPMUPOBAHHUIO MO3UTUBHBIX B3aUMOOTHOIIIEHUH BHYTPH JETCKO-B3POCIOTO
KOJJIEKTHBA.

4.2. MaTepHaJIbHO-TEXHMYECKHE YCJIOBUS PeaIu3aluu POrpaMMbl
Hanmuumne aynuropun, o00OpYyZOBaHHOM MyJNbTHMEAHA TMPOEKTOPOM. XHUMHUEcKas Jiaboparopus,
00opy/oBaHHas AJisl IPOBEACHUS 3aHATHI MPAKTUKyMa 110 XUMHH.
Jlnst mpoBeieHNsT yUeOHBIX 3aHATHIA, TPETYCMOTPEHHBIX padoueil mporpaMMoi, HCIOIb3YIOTCS TTOMEIIEHUS
VYHuBepcurera, KOTOpbIE MPEJCTABIAIOT COOO0N y4yeOHblE ayTUTOPUH, OCHAILlEHHblE O0OPYAOBAHHEM U
TEXHUYECKUMHU CpeACTBaMU OOyueHUs (HOyTOYKH, CTallMOHApHBIE KOMIBIOTEPHI, MYJIbTUMEAUWHBIN



MPOCKTOP, MPOSKIMOHHBIA SKpaH WM WHTEPAKTHBHAS JOCKA, TEIEBU30p, KOH(EpPEHI-MHKPO(OH, OJIOK
yIpaBJIeHUS] 000PYAOBAaHUEM).

YHHUBepcUTET 00ecredeH HEOOXOIUMBIM KOMIUIEKTOM JIMIICH3MOHHOTO W CBOOOTHO PacHpOCTPaHSIEMOTO
IPOTpaMMHOT0 oOecredeHus: (CocTaB OmpeaessieTcss B pabodeld mporpamMme AMCHUUIUIMHBI U TOMJICKUT
OOHOBIICHUIO TIPU HEOOXOAMUMOCTH ).

[TpoBOIUTCS O3HAKOMHTENBHOE TMOCEIIeHHEe Kadeap W My3eeB YHHBEpCHTETa A Oojee HarjsaHOTO
npezcTaBieHus 00 00pa3oBaTEILHOM IPOIIECCe Ha IEPBOM-BTOPOM Kypcax By3a.

5. CHMCOK JIMTEPATYPbI

5.1. OcHoBHas nuTEparypa:

1. Epemun B.B., Ky3pmenko H.E., Tepenun B.U., [poznos A.A., Jlyaun B.B. Xumus. 10 kiacc.
Yrinybnenusiit ypoBenb. YueOHuk. Beptukans. ®I'OC — M.: [Ipoda, 2018

2. Epemun B.B., Ky3pmenko H.E., [lpoznos A.A., Jlynun B.B. Xumus. 11 knacc. YriiyOneHHbIH ypOBEHb.
Yuebnuk. Beprukans. ®I'OC — M.: Jlpoda, 2018

5.2. JlonoyiHUTEbHAS JIUTEpaTypa:
1. lepsidbuna, H.E. Benenue B xumuio: yueOHuk-rerpans / Jlepsouna H. E. - MockBa: ¥ Hukurckux

Bopot, 2010. - 84 c. : mi., Tabi.; 30 cMm.;

2. Ky3zpmenko H.E., Epemun B.B., [Tonkos B.A. XumMus /1 HIKOJIBHUKOB CTapIIMX KJIACCOB U
noctynaromux B BY3s1 - M.: u3a-Bo: MOCKOBCKHI rOCY1TapCTBEHHbBINM YHUBEPCUTET UMeHU M.B.
Jlomonocosa (MI'Y) -2018

3. Ky3pmenko Hukomnaii EropoBuy, Epemun Bagum Bnagumuposuy, [Tonkos Bnagumup AHapeesuu.
Havana xumun. [l nocrynaromux B By3bl— M.: u3a-Bo: bunom. Jlaboparopus 3Hanui

4. HoBommuckuiit U.1., HoBommuckast H.C. Tunsl Xumuueckux 3agad U cnocoObl ux pemenus. §-11
kiaccel — M.: u3n-Bo Pycckoe cioso, 2014

5.3. DAEKTPOHHbBIE PECYPCHI!

1. http://school-collection.edu.ru/Equnas kosutexiusi iugpoBbIX 00pa3oBaTeIbHBIX PECYPCOB

2. http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/page.htmIdenepanbubiii  HeHTP
uHpopMannoHHOo-00pa3oBaTebHbIX pecypcoB (PLIUOP)

3. http://college.ru/himiya/ OTKpBITBII KOJLIEIK: XUMHus

4. http://school-sector.relarn.ru/nsm/Xumus 175 Bcex: HILTIOCTPHPOBAHHbIE MATEPHAJIBI 110 001IIEi,
OPraHMYecKoi ¥ HEOPraHUu4eCcKOH XUMHHU

http://my.mail.ru/community/chem-textbook/Yyeouuk xumumn

6 http://chemistry.narod.ru/Mup xumuu

7. http://uchebnik-tetrad.com/Onnaiin yyeOHMKH U TeTPaan

8 https://chem-ege.sdamgia.ru/Pemry EI'J

o



https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%cb%f3%ed%e8%ed%20%c2%2e%c2%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%cb%f3%ed%e8%ed%20%c2%2e%c2%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%c5%f0%e5%ec%e8%ed%20%c2%2e%c2%2e&t=12&next=1
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://college.ru/himiya/
http://school-sector.relarn.ru/nsm/
http://my.mail.ru/community/chem-textbook/
http://chemistry.narod.ru/
http://uchebnik-tetrad.com/
https://chem-ege.sdamgia.ru/
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