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1. IOACHHUTEJIBHAS 3AITMCKA

1.1. HanpaBJjieHHOCTb POrpaMMbl
JomnonaurenpHas obmieoOpazoBarenbHas oOIliepa3BuBarolas nporpamma «310» (xumwus) uMeer
€CTECTBEHHO-HAYYHYIO HaIlPaBJICHHOCTb. Y POBEHb IIPOrPAMMBI - YTIyOJICHHBIN.

1.2. AKTyaJIbHOCTH NPOTrPaMMBbI

Peanuzanus nporpaMmsl peanoiaraeT TECHOE B3auMOIeHCTBUE MPOTrpaMM HIKOJIBI U By3a. Kaxkibii
IpernoaaBarelb, pean3yromun JIOTIOJTHUTEIIbHYIO 00111€00pa30BaTEIBbHYIO
oOuiepa3BuBaroilyto nporpammy «310» (xumusi) popmupyeT y ydamuxcsi 3HaHUs 10 XUMUU YTITyOJIeHHOTO
YpOBHSA C yrIIyONEHHBIM aHAIM30M MaTepuasia, BKIIOYAIONIMI BOMPOCH, HE BXOJAIIUME B
00111e00pa30BaTeNIbHYI0 IIKOJIBHYIO MporpamMmy st ycnemHo caaun [TMMA. B mporpammy BKIIFOYEHBI
1a00paToOpHbIE MPAKTUKYMbl M IOATOTOBKAa K cJaue TEOPETHYECKOM YacTh MOCKOBCKOTO KOHKypca
MEXIPEAMETHBIX HaBBIKOB U 3HaHWHM «MHTemnekryanbHbiii  Meramonuc. I[lorenuman» (Konkypc
npeanpodecCuoHaNbHBIX YMEHHH / Tpeanpo(ecCHOHANBHBIN SK3aMeH ).

1.3. OTiin4uTe/IbHbIe 0COOEHHOCTH IPOrPaMMbl, HOBH3HA

OTnUYUTENBHON OCOOEHHOCTBIO IMPOrpaMMbl SIBJISIETCS BO3MOXHOCTh Y4YaluXcsi oOydaTbCs IO
aBTOPCKOM mporpamme yriaybneHHoro ypoBHs Ha 0Oaze ®I'AOY BO PHUMY wum. H.U. Iluporoma
MumnsnpaBa Poccun (nanee YHuBepcuTeT), B TOM dmciie Ha 0aze LleHTpa TeXHOIOTHYECKOW TOICPKKU
o0Opa3oBaHus, 4TO oOOecrneynBaeT pa3BUTHE MpoduIbHOr0 00pa3oBaHUs MEAMIIMHCKOTO HaIpaBlICHUS.
OOpa3oBarenbHasi NporpamMma paclIMpseT MOTUBUPYIOLIEE MPOCTPAHCTBO M IO3BOJIAET IPUBIIECUYD
TaJAHTIUBBIX MIKOJFHUKOB K PEIICHUIO aKTyalIbHBIX HAay4HBIX 3a/ad B o0iacTu XuMHuH. B mporpammy
BKJIIOUEHBI J1a0OpaTOpHbIE MPAKTUKYMbl M IOATOTOBKA K CJaye TEOPETUYECKOM YacTh MOCKOBCKOIO
KOHKYpCa MEXIPEAMETHBIX HAaBBIKOB M 3HaHUH «/HTemnekTyanpHblid Meranonuc. [lorenimamy (Konkypc
npeanpodecCHoHANBHBIX YMEHHH / Tpeanpo(ecCHOHANBHBIN YK3aMeH ).

OcHOBHBIC  TPHUHIMIIBI ~ OpPraHM3allMM  Y4eOHOTO  MaTepuana, €ero CTPYKTYpHpPOBaHUE,
MOCJIEI0BATENbHOCTh U3YUEHHUs omnpenensercs Y4eOHbIM maHoM. KoHkpeTHoe pacrnpeseseHrne 4acoB 1o
TemMaMm, (opMa M KOJMYECTBO KOHTPOJIBHBIX MEPONPUATUN OMpeNeNnseTcs CpoKaMu OOy4YeHHs Ha
MOJFOTOBUTENBHBIX Kypcax B COOTBETCTBHM C JaHHOW 00pa3oBaTeNIbHOM MporpaMMoi M OTPakeHO B
yueOHBIX U KaJIeHJapHO-TEeMaTHYECKUX IIaHax.

[Ipy m3ydyeHMHM XMMUU Ha TOJATOTOBHUTENBHBIX KypcaxX OOydaroliuecsl JOJKHBI OBJIAJETh
3HAHUSIMU O COCTaBE€ M CTPOEHUHU BEIIECTB, 3aBUCUMOCTH MX CBOMCTB OT CTPOEHHUS, OBJIAJIETh HABBIKAMH
KOHCTPYMPOBAHUS BEIIECTB C 3aJaHHBIMU CBOMCTBaMH, MCCJIEJI0BAaHUS 3aKOHOMEPHOCTEM XUMHUYECKHUX
OpeBpalleHnii W TyTed YOpaBleHHWs UMHU B IENAX TMONY4YeHHUS BEIIECTB, MaTepHalioB, JHEPTHUU.
[Ipennaraemas mporpaMmMa o XMMHH OIPENIENsieT BaKHEHNIINE co/lepKaTebHbIE JINHUU TIPEeMeTa.

1.4. Ilenaroruyeckas 1eaecoodpa3sHoOCTb

[TporpammMa mpu3BaHa MOBBICHTH KOMIETEHTHOCTh O0YJaronmxcsi B (hyHIaMEHTAIBHBIX BOIPOCAX
obmelt xumuu. OOydaromuecs: MpHOOPETaOT HABBIKM MOMCKA U 00pabOTKK MH(OPMAIUH, MyOIUYHOTO
BBICTYIIJICHUSI, OOMEHA OITBITOM.

IIporpaMma MOKET paccMaTpHBAaTbCA B KauecTBE NMPO(ecCHOHANIbHO-OPUEHTAMOHHBIX 3aHATHH,
3HAKOMSIIINX CITyIIaTeel ¢ yriayOIleHHBIMU 3HaHUSMH B oOacTi XuMuH. [Iporpamma BKITFOYaeT 3aHATHS,
KOTOpbIE JENIATCS Ha JIBa THIA: TEOPETUYECKHE M INpakThyeckue. Takum oOpa3oM, OCBOEHHE Yy4eOHOro
Marepuana 00Imeo0pa3oBaTeIbHON JOMOJHUTENBHON MPOrpaMMbl JaeT BCECTOPOHHEE ITOHHMAaHNE
3aKOHOMEPHOCTEW OpraHu3alyi MaTepuaa.

1.5. llesn 1 3aga4M NpOrpaMmal
Lenbto  ocBOeHHMs  JOMOJHUTENBHOH  0O0IIeoOpa3oBaTeNbHOW  OOIIEpa3BUBAIOIIEH MPOTPAMMBI
«TpanuunonHas» (Xumusi) siBisiercs (GOPMUPOBAHME Y CiyllaTeled CHUCTEMHBIX XMUMHUYECKHUX 3HAaHUN
yIIIyOJIEHHOTO YPOBHS, KOTOPbIE IMO3BOJIIOT OpUEHTHpOBAThCS B Bompocax ['MA, mooiTu 0co3HaHHO K
BbIOOPY MEIULIMHCKON MPOECCHH U YCIIEITHO aJalTHPOBATHCS K 00yYEHUIO B BY3€.



3apaun:

° OCBOUTh OOYYAIOIIMMHCA TPEAMETHOE COJEepKaHHWE TMPOrpaMMbl Ha MPOPHIBHOM YpPOBHE:
Ba)KHefIIHI/IX 3HaHPII>'I 06 OCHOBHBIX ITOHATHUAX, TGOpI/IHX U 3aKOHaxX XMMUH,

° OBJIQJICTh OOYYAIOIIMMCSI YMEHHSIMU IMPOU3BOIUTH PACUCTHl HA OCHOBE XUMHUECKHUX (POPMYIT BEIIECTB
Y YpPaBHCHUH XUMHYECKUX PEaKIMi, periaTh 3a/1a4y MOBBIIIEHHOTO YPOBHS TPYIHOCTH;

L] OBJIAACTH 06yanOH.[I/IMI/IC$I OCHOBaMU XUMHWYCCKOI'O 3KCH€pI/IMCHTa JJIA HOHy‘IeHI/IH nu I/II[GHTI/I(I)I/IKaI_[I/II/I
HeOpFaHquCKHX nu OpFaHI/I‘-IeCKI/IX BCIIICCTB,

e chopMHUpPOBaTh OMOIOIMYECKOE MBIIIJIEHHE, I03BOJIAIONIEE HA OCHOBE UMEIOIMXCS 3HAHUM
OTBEUaTh Ha CIOKHBIE BOIIPOCH! B 3anaHusax ['A.
® [IOMOYb yYalUMCs B IPUHATUU OCO3HAHHOI'O BbIOOpA MEUIIMHCKOI Mpodeccuu.

1.6. Kareropust o0y4aromuxcs
Bospact oOyuarommuxcst 15-17 ner. Ilporpamma HampaBieHa Ha ydamuxcs 10 KigaccoB
00pa3zoBaTesbHBIX IIKOJL.

1.7. O6bem U cpoK 0CBOEHMS TPOrPAMMBI
Cpok peanu3zaly IporpaMMsl 26 Hesenu, /8 akaJleMHUUECKUX 4acoB.

1.8. ®opMbI U pexuM 3aHATHIH

3aHATHS POXOIT B 04HOM popme oOydenus, 1 pa3 B Henento, Ha 6a3e YHuBepcureTa. KomnuecTBo
oOyuarouxcs B rpymme-28 uenosek. [IpogomkuTensHOCTh 3aHATHI-3 aKaIeMUYECKUX Yaca.

[Ipenmomnaraercst TeopeTudeckast 1 NpakTUIeCKas HHIUBUIyaIbHas padoTa ¢ yueOHO-METOUIECKOM
JIUTEepaTypoii, 00paboTKa JaHHBIX.

1.9. Iliianupyembie pe3ybTaThl 0cBOeHUs1 IIporpamMmmel

3HaHUs, yMEHHUS W HaBBIKH, C(HOPMHUPOBAHHBIE B XOJ€ H3y4YeHHS O00IIe00pa3oBaTeIbHON
oOI1epa3BUBAIONICH TOMOTHUTENBbHON mporpammbl «TpaguilioHHas» (XUMUS), MO3BOJSAT OO0YUYAIOUTUMCS
ycnemrHo caats [TMA.
Cnymarens Kypca A0KEH 3HATh U IOHUMATD!
BaskHeilue XuMH4YeCKHE MOHATHS
[ToHnMaTh CMBICT BaXKHEUITUX MOHITHH (BBIACIATH UX XapaKTEpHbIE MPU3HAKU): BEIIECTBO, XUMUUECKHI
3JIEMEHT, aTOM, MOJIEKYJ1a, OTHOCUTEIbHBIE aTOMHBIE U MOJIEKYJISIPHBIE MacChl, HOH, U30TOIIbI, XUMUYECKast
CBS3b, DJIEKTPOOTPULIATEIBLHOCTh, BAJIGHTHOCTh, CTENIEHb OKUCJIEHUS, MOJb, MOJSPHAs Macca, MOJISIPHBIN
00beM, BEIIECTBA MOJICKYJISIPHOTO M HEMOJICKYJIIPHOTO CTPOSHUSI, PACTBOPHI, PACTBOPUMOCTD, JIEKTPOJIUTHI
U HEdJEKTPOJIUTHI, HJIEKTPOJUTUYECKAs AMCCOLUMALNS, THUIPOJIU3, OKHUCIHUTENIb M BOCCTAHOBUTEIND,
OKHCJICHUE W BOCCTAHOBJICHHE, DJIEKTPOJIM3, CKOPOCTh XUMHUUYECKON PEAKIMU, XMMHYECKOE PAaBHOBECHE,
TEIUIOBOM 3(PEeKT peakiuu, yriaepoaHbI ckeneT, (yHKIMOHAJIbHAs TPyIa, U30MEpPUS U TOMOJIOTHS,
CTPYKTYpHAasi U IPOCTPAaHCTBEHHAS U30MEPHS, OCHOBHBIEC THUITHI PEAKIINN B HEOPTAaHUYECKON U OPTraHUIECKOM
XUMUH BbIIBIATE B3aMMOCBSA3M NOHATHUH. Mcmomb30BaTh BaXKHEHIIME XUMHYCCKUE IIOHATHS s
00BSICHEHUS OTIENbHBIX ()aKTOB U SIBJICHUU.
OcHOBHbBIE 3aKOHBI H T€OPUU XUMHU. [[pIMEHITH OCHOBHBIE MOJTOXKEHHSI XUMUYECKIX TEOPUil (CTpOeHUs
aToMa, XUMHYECKON CBA3H, DIJIEKTPOJUTHYECKOW JUCCOLMAIMU, KHUCIOT W OCHOBaHUW, CTPOEHHUS
OpPTaHMYECKUX COCIMHEHUN, XUMHUECKON KMHETUKH ) JIJIsl aHAJIM3a CTPOSHUS U CBOMCTB BetlecTB. [loHuMarh
TPAHUITBI MPUMEHUMOCTH U3YYCHHBIX XUMUYECKUX TCOPUI
Honumars cmbica [lepuoanyeckoro 3akona /I.U. MenaeneeBa 1 MCIIOJIb30BaTh €ro0 /Il KAYECTBEHHOTO
aHajn3a 1 000CHOBAaHMsI OCHOBHBIX 3aKOHOMEPHOCTEH CTPOCHHMS aTOMOB, CBOWCTB
XUMHYECKHX DJIEMEHTOB M WX COeIuWHEHWi. BakHelme BemecTBa W MaTepuaibl.KmaccuduimponaTh
HEOPTraHWYECKHEe M OPTaHWYECKHE BEIIECTBA 1O BCEM HM3BECTHBIM KJIACCHU(PUKAIMOHHBIM IPU3HAKAM.
[TonnMmarp, 4TO MPAKTHUECKOE MPUMEHEHUE BEIECTB 00YCIOBIEHO HX COCTABOM, CTPOCHHUEM U CBOWCTBAMHU.
HNmeThb mpencTaBieHre O poJik U 3HAYCHUH JaHHOTO BEIIeCTBA B MpakTHKe. OOBACHATH 00IIHe CIIOCOOBI U
MPUHIIMIIBI TIOTYYeHHUS] HanOoJiee BaXKHBIX BEIIECTB.
Ymerb. Ha3plBaTh HM3y4deHHBIE BELIECTBA 110 TPUBHAJIBHOM WM MEXIYHAapOJHOM HOMEHKJIATYpE.
Onpenenstb/KIaccuUIMPoBaTh: BaJIGHTHOCTb, CTEIMEHb OKUCICHHS XUMHUYECKHX JJIEMEHTOB, 3apsilibl




MOHOB; BUJ XMMHMUYECKHX CBs3€H B COCIUHEHUAX M TUI KPUCTAIJIMYECKOW PEIIETKH; IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI; XapaKTep CpeAbl BOJHBIX PAcTBOPOB BEIIECTB; OKUCIMTEIb U BOCCTAHOBUTEID;
NPUHAAJICKHOCTh BELIECTB K PAa3JIMYHBIM KJIaccaM HEOPraHMYECKUX M OPraHUYECKHX COEIUHEHMH;
TOMOJIOTM ¥ H30MEpbl; XMMUYECKUE PEAKLIUU B HEOPraHWYECKOM M OpraHUYecKOM XUMHUHU (IO BCEM
U3BECTHBIM KJIACCU(PUKALMOHHBIM IIPU3HAKaM ). XapaKTepH30BaTh: s-, P- U d-3JIEMEHTHI 0 UX MOJIOKEHHIO B
[epuonnueckoii cucreme /I.M1. Menneneesa; o0mmuye XMMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB — METAIJIOB
U HEMETAJUIOB; OO0IMEe XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX COEJUHEHUI, CBOMCTBA
OTJIEJIbHBIX IIPEICTABUTENIEH 3TUX KJIACCOB; CTPOEHUE U XUMUYECKUE CBOMCTBA M3YYEHHBIX OPraHUMUECKUX
COCTUHEHUN.

OOBSICHATB: 3aBUCUMOCTb CBOMCTB XUMHUECKUX 3JIEMEHTOB U UX COCAMHEHUI OT MOJIOKEHUS 2JIEMEHTa B
[lepuoauueckoii cucreme .M. MenneneeBa; npupoay XUMHUYECKOW CBSI3U (MOHHOW, KOBaJE€HTHOM,
METaJUINYECKOM, BOAOPOAHOI); 3aBUCUMOCTb CBOMCTB HEOPIaHMYECKUX M OPraHUYECKHUX BEILECTB OT MX
COCTaBa M CTPOEHHUSA;  CYIIHOCTb M3YyYEHHBIX BHJIOB XHMHUYECKUX PEAKUUN: 3JIEKTPOIUTHYECKOU
JMCCOLMALMY, MOHHOIO OOMEHAa, OKHMCIMTEIbHO-BOCCTAHOBUTENBHBIX ( M COCTaBJIATh UX YpPaBHEHU:),
BIMSIHAE DPA3JIMYHBIX ()AaKTOPOB HA CKOPOCTh XUMHUYECKOW pPEAaKIMM W Ha CMELICHHE XHMHUYECKOTrO
paBHOBECHS

IL1aHMPOBATH/TPOBOIANTE: SKCIIEPUMEHT I10 TOJTYYECHHUIO U PACMIO3HABAHUIO BAKHEUIITNX HEOPTaHMYECKUX
U OpPraHMYeCKUX COEJMHEHUH C yuyeToM NpUOOPETEeHHBIX 3HAHWN O mHpaBuiIax Oe3omacHOM paboThHI ¢
BEIIECTBAMH B J1A00OPATOPUU U B OBITY; BEIYUCICHUS 110 XUMHUYECKUM (popMyIiaM U ypaBHEHHUSAM

1.10. HopmaTuBHO-IpaBOBas M MeTOAUYECKasi OCHOBA pa3padoTKu padoyeii NporpaMmsbI:

1) @DenepallbHbIil  TOCYIAPCTBEHHBI  00pa30OBaTENbHBIN  CTaHAAPT CpEIHEro  OOIero
oOpa3oBanus (mpuka3 Munucrepcra oOpa3zoBanus u Hayku Poccuiickoii @eneparuu ot 17.05.2012 Ne4 13
C U3MEHEHMSIMH, BHECEHHBIMU NpUKa3zaMu MuHHcTepcTBa 00pazoBanus U Hayku Poccuiickoit @enepannu
or 29.12.2014 Nel645, or 31.12.2015 Nel578, ot 29.06.2017 Ne613, mnpuxazamu MuHucTepcTBa
npocsenienust Poccuiickoit @eneparuu ot 24.09.2020 No519, ot 11.12.2020 Ne712) u denepanbHOTO
KOMITOHEHTa TOCY/IapCTBEHHOTO0 00pa30BaTEIIbLHOTO CTaHIApTa CPeIHEro (ITOIHOr0) 00mero oopa3oBaHus
(mpuka3 MunoOpa3zoBanus Poccuiickoit ®enepaunu ot 05.03.2004 1. Nel089 «OO6 yTBepkaeHUU
denepanbHOrO0 KOMIIOHEHTa TOCYJapCTBEHHBIX O0Opa30BaTENbHBIX CTaHJIAPTOB HA4aJIbHOTO OOIIEro,
OCHOBHOTO 0O0IIIETO U CpeAHETO (TIOTHOT0) 001ero 00pa3oBaHus» C U3MEHEHUSIMH, BHECEHHBIMH MTPUKa3aMU
MunuctepcrBa odpasoBanus u Hayku Poccuiickoit denepanun ot 03.06.2008 Nel64, ot 31.08.2009 Ne320,
oT 19.10.2009 Ne427, o1 10.11.2011 No2643, o1 24.01.2012 Ne39, o1 31.01.2012 Ne69, ot 23.06.2015 Ne609,
ot 07.06.2017 Ne506) mo 6uosioruw;

2) Crenudukanys KOHTPOJIBHO-U3MEPUTENbHBIX MaTepUAIOB JJIsi TPOBEJCHUS €IUHOTO
rocy/1apCTBEHHOTI0 SK3aMeHa 110 XUMUU;
3) Konundukarop mpoBepseMblx TpeOOBaHUN K  pe3yabTaTaM OCBOEHHS  OCHOBHOM

00pa3oBaTenbHON MPOTPAMMBI CPETHETO 001Iero 00pa30BaHUsI U AJIEMEHTOB COJIEPKaHUS JJIsl TPOBEICHUS
€MHOT0 TOCYITaPCTBEHHOT0 IK3aMeHa M0 XUMUM;

4) JIeMOHCTpAallMOHHBI ~ BapuaHT  KOHTPOJIbHO-MU3MEPUTENBHBIX  MAaTEPHUAIIOB  €IHHOIO
roCyJapCTBEHHOT'O 3K3aMeHa 10 XUMUH;
5) AHanu3 conepkaHusi cOOpHUKOB BapuaHToB EI'D:

6) Amnanus omneita pa60TBI HpeHOHaBaTCHCﬁ MOATOTOBUTCIILHBIX KYPCOB YHI/IBepCI/ITCTa.



2. COAJEP) KAHUE IMPOI'PAMMBI

2.1. YueOHbIH (TeMaTHYECKHUIl) MJIaH

VY4yeOHO-TeMaTUUYECKU M TIJ1aH

Tema

Koi-
BO
aKaj.
gac.
BCETO

Teopus

IIpaKTHUKa

dopma
aTTeCTalluu

Atom. CTpoeHue iep U JIEKTPOHHBIX 000104YEK
aTOMOB. DJIEKTPOHHBIE KOH(MUTYPALIMU U JIEKTPOHHbBIE
dbopmysbl. XuMuueckuit aneMent. [Ipocteie n
CJOHBbIE BenlecTBa. llepuonnueckuii 3akoH u
NepUOANYECKas CUCTEMA XUMUYECKUX AJIEMEHTOB.
CBs13b CBOICTB 3JIEMEHTOB U UX COCITMHEHMI C
IIOJIOKEHUEM DIIEMEHTA B IIEPUOJUYECKON CUCTEME.

Texymmit
KOHTPOJIb

Tunbl XUMHYECKUX CBsI3€i: KOBaJIeHTHas (TIOJspHAs U
HETOJISIpHAS ), HIOHHAsS, METAJNINYeCKasi, BOJIOPOHAS
(MeXMOIEeKyIsIpHasl U BHYTPUMOJIEKYIIApHAs); G- U T-
cBs3u. MexaHu3mMbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U.
BanenTHoCTh U cTEeNIeHb OKUCICHUS. [ MOpuaIn3anys.
IIpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI U HOHOB.

Texymmit
KOHTPOJIb

OCHOBHBIE TTOHATHS ¥ 3aKOHBI XUMHUH. 3aKOHBI
COXpaHEeHHUs Macchl U cocTaBa. OTHOCUTENbHBIE
aTOMHBIE U MOJIEKYJIIPHBIE MacChl. MOJIb, MOJISIpHAS
Macca. 3aKkoH ABOTaJIpo U CIEACTBUS U3 HETO.
MounsipHbIii 00b€M Ta3a, HOpMajbHbIE YCIOBHSL.
AOComI0THAs M OTHOCHUTENIbHASI IIIOTHOCTH ra3a.
Cpenusist MOJISTpHAst Macca ra30BOM CMeCH.

Texymmit
KOHTPOJIb

PactBopbl, kiaccudukanus pactBopo. CriocoObl
BBIPa)KEHUS COCTaBa PacTBOpa (MaccoBas 10JId U
MOJIsIpHAsi KOHLIEHTpalus). PacTBopuMocTs,
3aBHCUMOCTh PaCTBOPUMOCTH BEILECTB OT UX
IpUPOIBI, TEMIEpaTyphl U faBieHus. Koapduument
pPacTBOPUMOCTH.

Texymmit
KOHTPOJIb

CKopocTh XMMHUYECKOH peakiuu. ['oMmoreHHbIe U
TCTCPOTCHHLBIC PCAKIIUH. 3aBUCHMOCTE CKOpPOCTH
PEaKIuu OT IPUPOJIBI PEarupyOIINX BEIIECTB,
KOHICHTPAIUH, JaBJICHUA U IJIOAAN T'PaAHUI[bL
pazznena ¢a3. Xumudeckoe papHoBecue. CMelieHue
MOJIOKCHHA XUMHUYCCKOI'0O PAaBHOBECHU S, ITPHUHIINIT Jle
[TaTense.

Tekymmit
KOHTPOJIb

DnekTponuTHdeckas aucconnanus. CUiabHbIC U
cinadbie AMEeKTponuThl. CTeTeHb JUCCOLUAIUH.

Tekymmit
KOHTPOJIb




HoHHbIE ypaBHEHUs peakUil. Y CJIOBUS IPOTCKAHUS
peakuii B pacTBOpax 3JIEKTPOJUTOB. [ naponn3 conei.

7 | Knaccuduxanus xumudeckux peaxiuii. TernoBsie Texymun
3¢ (deKThl XMMUYECKUX PeaKIHi. KOHTPOJIb
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DIEKTPOJIN3 PACIIIIABOB U PACTBOPOB JIEKTPOJIUTOB.
ITpoueccel, mpoucxoasue Ha KaToJe U aHOIE.

8 | OOmas xapakTepuctuka MeTayuioB. Lllenounsie Texymuit
MeTasuibl (HaTpuid, kanuit). Dnements! |IA rpymnmbr: KOHTPOJIb
OepyILINiA, MarHui, MeI04H03EeMeNIbHbIE METAJIIbI
(xanpumii). AmoMUHANA. MeTobl OyuyeHus: 1
XUMHUYECKHE CBOMCTBA.

9 | MeTtautbl mOOOYHBIX MOATPYII (IIMHK, ME/Ib, XPOM, Texymuit
KeJe30), UX OKCHUJIbI M TUAPOKCUIBI. MeTo bl KOHTPOIIb
MIOJIyYEHUSI U XUMUYECKUE CBONCTBA.

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

11 | OOwias xapakTepucTuka yeMeHToB VIA rpynmst. Texymuit
Kucnopoxn. Cepa u ee coequnenus. MeTo bl KOHTPOIIb
MIOJIyYEHUSI U XUMUYECKUE CBONCTBA.

12 | O0mas xapakTepucTHKa 31eMeHTOB VA rpymiibL. Texkymmii
®ocdop u ero coequHeHus. A30T. OKCHUIBI a30Ta, KOHTPOJIb
a30THas KUCJI0Ta. MeTo/bl MOJIy4EeHNS U XUMUYECKHE
CBOMCTBA.

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

14 | Teopust XMMUYECKOTO CTPOEHUS OPraHMYECKUX Texymmi
coenuaeHuit A. M. Bytneposa. M3omepus. KOHTPOIIb
DNEKTPOHHAs IPUPOJIa XUMUYECKUX CBSI3EN B
MOJIEKYJIaX OPTaHUYECKUX CoequHEeHM. 3omepust.

OcHOBHBIE KJIaCChl OPTAHUYECKUX COEANHEHU.
OCHOBBI HOMEHKJIATypbl OPTAHUYECKUX COCUHEHUM.

15 | 'omonoruyeckuii psija ankaHoB, UX SJEKTPOHHOE Texymmi
CTpOEeHHE, U30MepHsi, HoOMeHKIaTypa. CriocoOsl KOHTPOJTb
MOJIyYEHHUs AJIKAHOB, UX (PU3MUYECKHE U XUMUYECKUE
cBoiicTBa. [{ukmoankaHbl. DJIEKTPOHHOE CTPOCHUE
LIMKJIOAJIKAHOB, HOMEHKJIaTypa, METO bl TOITY4EHUS U
XUMHYECKHE CBOMCTBA.

16 | Ankenbl. AnkanueHsl. DIEKTPOHHOE CTPOEHHE, Texymmi
HOMEHKJIATypa, METObI MOJyUYEHUSI U XUMUYECKUE KOHTPOIIb

CBOICTBA. AJ'II(I/IHBI, HX DJICKTPOHHOC CTPOCHUC,




HOMGHK.IIaTypa, METOAbI HOHy‘IeHI/I}I U XUMHYCCKUC
CBOJMCTBA.

17

ApoMaTudecKkue yriieBoJA0pPObl. DJICKTPOHHOE
CTpoeHue MoseKybl Oen3ona. [lomyuenne 6eH3ona u
€ro roMoJioroB. XMMHUYECKHUE CBOICTBA
apOMaTUYECKUX YIIIeBOJOPO0B. B3aumHoe BiusHue
aTOMOB B MOJIEKYJI€ Ha IIPUMEPE TOIYOJIa.

Texymmit
KOHTPOJIb

18

DKcTepuMEHTaIbHBIE OCHOBBI XuMuH. [TpaBuiia
paboThI B maboparopuu. be3omacHocTh mpu padoTe ¢
€KUMU, TOPIOYUMHU ¥ TOKCUIHBIMU BEIICCTBAMU,
CpeAcTBaMu OBITOBOW XMMUHU.

Hay4Hbie MeTOIBI HCCIIEIOBAHUS XUMHYECKUX
BEIIIECTB M MpeBpalieHuii. MeToapl pa3aeneHust
CMecel U OYUCTKHU BELIECTB.

Texymmit
KOHTPOJTb

19

Cnuptsl. Knaccuduxkanus, n3omepusi, HOMEHKIATypa,
METO/IbI IOJIYYEHHUS] 1 XUMUYECKUE CBOMCTBA. DEHOI,
AIEKTPOHHOE CTPOEHHE MOJIEKYJIbI (heHona. CrocoObl
MOJTy4eHUsl, PU3NUIECKUE M XUMUICCKIE CBOMCTBRA.
B3anmnoe BiusiHIE aTOMOB B MOJIeKyJie eHona.
Anbaerupl. JNEKTPOHHOE CTPOEHHE KapOOHUIIbHOM
rpymmsl. M3omepust 1 HOMEHKIaTypa, METOJIbI
MOJIYYEHHS U XUMHU4YECKue cBoiicTBa. [loHsaTHE 0
KETOHAaX.

Texymmii
KOHTPOJIb

20

KapOoHOBBIE KUCIOTBI. DIIEKTPOHHOE CTPOEHUE
KapOOKcUIIbHOM rpyninbl. M3omepus u HoMeHKIaTypa
OJIHOOCHOBHBIX KapOOHOBBIX KUCIOT. MeTobI
MOJIYYEHUS U XMMUYECKUE CBOMCTBA, 3aBUCUMOCTh
CHJIBI KapOOHOBBIX KHCIIOT OT CTPOEHHUS
opranudeckoro paaukaina. CiaoxHble 3(Upbl, UX
CTpOEHHE U HOMEHKIATypa. llomydenue cioxHbIX
3pUpoB, UX (PU3NYECKHe U XUMUUECKUE CBOMCTBA.
Kupbl Kak peACTaBUTENH CIOKHBIX A(PUPOB.

Texymmii
KOHTpPOJIb

21

AMUHBI, UX KJIacCU(PUKALNS, HIEKTPOHHOE CTPOEHHE,
n30Mepusl, HoMeHKIarypa. [lonyyenne aMuHOB, UX
XuMH4eckue cBoiictBa. AHunuH. [IposiBienne
B3aMMHOTO BIIMSIHHSI aTOMOB B MOJIEKYJIE aHUJIMHA.
AMUHBI KaK OpraHUYECKHE OCHOBAHUS.

Texymmit
KOHTPOJIb

22

VYrnesonbl. Knaccudukarus yrieBoaoB.
Momnocaxapusl (TIr0K03a, GpykTo3a, pudosa u
ne3okcuprbo3a), ux crpoenue. Luknuyueckue Gopmer
MOHOCAXapuA0B. XuMu4eckue cBoiictBa. Caxaposa.
[Tonmucaxapuasl (kpaxmMan u 1ejToo03a). Mx crpoenne
U XUMUYECKHE CBOMCTBA.

Texymmit
KOHTPOJIb

23

AMUHOKHUCIOTHI, UX KJ1accupuKaus, u3oMepus u
HOMEHKJIaTypa. 0.-AMHUHOKHUCIIOTBI, BXOJSIINE B COCTAB
0enkoB. XMMUYECKHE CBOMCTBA 0.-aMUHOKHUCIIOT.

Texymmit
KOHTpPOJIb




Ilentuael. [lepBuuHas, BTOpUYHAs U TpETUYHAS
CTPYKTYpHI OenkoB. CBOMCTBA OCIIKOB.

24 | JIabopaTOpHBIN IPAKTUKYM 6 0 6

25 | [loaroroBka K cjaue TEOPETHUECKON YacTH 3 3 0
MoOCKOBCKOr0 KOHKYpCa MEXIPEIMETHbIX HaBbIKOB U
3HaHul «HTemnexTyanpHblii Meranonuc. [lorennnam»
(Konkypc npeanpodeccuoHaIbHBIX YMEHUM /
npeanpodeccuoHaNbHBIN YK3aMEH )

26 | A3zoTcoaeprkaiiue reTepoIuKINIECKUE COSIMHEHUS. 3 1 2 Utoroserii
[MupuauH, TUPPOI, MUPUMHUINUH, TyPHUH. A30THUCTHIC KOHTPOJIb
OCHOBaHUSI, BXOJIAIINE B COCTaB HYKJIEHHOBBIX KHCIIOT
(ypauui, TUMHH, IUTO3UH, aICHUH, TYaHHH).
Hyxneo3uasl u Hykiieotuibl. CTpoeHHE HYKIEUHOBBIX
KHUCJIOT.

HUroro 78 26 52

2.2. OCHOBHOE COIEPKAHHUE ITPOI'PAMMbI

Pa3nen 1.Teopernueckue 0CHOBbI XUMHU
1.1.CoBpemMeHHBIe IPeICTABJIEHHS 0 CTPOCHHH ATOMA

Crpoenue BemiectBa. CoBpeMeHHass MOJEIb CTpOEHUs aTtoma. [lyanusm asiekTpoHa. Pacnpenenenue
9JIEKTPOHOB IO PHEPreTUYECKUM YPOBHSIM B COOTBETCTBHUU C IPUHIMIIOM HaMMEHBIIEH 3HEPrUH, MPaBUIOM
Xynna n npuHounoM [laymu. OcoOEHHOCTH CTPOCHHUSI SHEPreTHYECKHMX YpPOBHEW aTroMoB O-3JIEMEHTOB.
DnexTpoHHas KOHGUrypauus atoma. Kitaccudukarms XMMHUYECKUX 3JIEMEHTOB (S-, P-, d- anemeHTsr). OCHOBHOE
1 BO30YXIEHHBIE COCTOSIHUS aTOMOB. BaleHTHBIE 27IEKTPOHBI.
1.2.Ilepuoanyeckuii 3akoH u Ilepuoanyeckas cucrema xumuueckux daeMenToB /.M. Menaeseesa

ITepuoanueckas cuctema xumudeckux anemMeHToB .M. Menneneesa. dusnuecknii cmeici [lepuoauueckoro
3akoHa [I.1. MenneneeBa. [IpyunHbl 1 3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB RJIEMEHTOB U UX COEIMHEHUN 1O
NepUoAaM U rpynmnaM. MupoBo33peHueckoe U HayuHoe 3HaueHue Ilepuonnueckoro 3akona /[.J1. Menneneesa.
ITporuoss! JI.1. MenpaeneeBa. OTKpbITHE HOBBIX XUMUYECKUX HJIEMEHTOB

1.3.Xumu4eckasi cBi3b U CTPOCHHME BellecTBa

DJEeKTpOHHAasi MpPUPOAA XHUMHUUYECKOM CBS3U. OJEKTPOOTpULATENBbHOCTh. KoBaleHTHas cBA3b, €€
PasHOBHIHOCTH M MeEXaHM3Mbl 00pa3oBaHMs (OOMEHHBI M JOHOPHO-aKLeNTOpHbI). MoHHas CcBA3b.
Mertamndeckas cBs3b. BogopoaHas cBsi3b. MexxMOIEKyIsIpHbIE B3aUMOEHCTBUS.

Kpucramimueckue u aMmopdHble BeniecTBa. TUIBI KPUCTAUIMYECKUX PEHIETOK (aTOMHAs, MOJIEKYJIApHasi,
MOHHAsI, MeTaJuIn4ecKasi). 3aBUCUMOCTh (PM3MUECKUX CBOWCTB BELIECTBA OT THIA KPUCTALINYECKON PEIIETKH.
[Tprunner MHOTOOOpa3us BemecTB. COBpPEMEHHBIC TMPEJICTABICHUS O CTPOCHUM TBEPABIX, JKUAKHX H
ra3000pa3HbIX BEIIECTB.
1.4.XuMu4ecKue peakuum.

['omorenHsle U rereporennsle peakunu. Knaccudukamus u 0cOOEHHOCTH OpraHM4YecKux peakiuid. Ter-
J0Bble AP PEKTH XUMHUECKUX peakuuil. Tepmoxumudeckue ypaBHeHus. CKOPOCTb PEaKIMHU, €€ 3aBUCUMOCTb OT
pasin4HbIX (PAKTOPOB: MPUPOJBI PEArHPYIOLUIMX BEIIECTB, KOHLEHTPALUU PpPEarupyrolliux BELIECTB,
TeMIIepaTypsl, MJIOLIAIN PEAKLIMOHHON IIOBEPXHOCTH, HaaUuus Karanuzaropa. KatamuzaTopsl u karanus. Ponb
KaTaJIn3aTOPOB B IIPUPOJIE U IPOMBIIIIICHHOM ITPOU3BOJICTBE.

Oo6patumocts peakuuil. Xummuueckoe papHoBecue. CMelleHe XMMUYECKOI0 paBHOBECHUS IO IefiCTBHEM
pa3nU4HbIX (AKTOPOB: KOHIEHTPALMM PEAreHTOB WM MPOAYKTOB pEaKLUH, AABICHHS, TEMIEpaTyphl.
PactBopenue kak (puznko-xumuueckuit nporecc. CriocoObl BeIpa)KeHHs KOHIIEHTPALUU PAacTBOPOB: MaccoBas
JI0J1s1 pACTBOPEHHOT'0 BEIIECTBA U MOJIIpHAsl KOHLIEHTPALHH.



Peakunn B pacTBOpax ANEeKTpPOJIUTOB. KHCIOTHO-OCHOBHBIE B3aMMOJEWCTBHS B  pacTBOpax.
AmMmpoteprocts. Bogopoausiii mokasarens (pH) pactBopa. [loBenenue BemecTB B cpeax ¢ pa3HbIM 3HAYEHUEM
pH.

I'maponms coneit. 3HaueHUe TUAPOIN3a B OMOJIOrHUECKUX OOMEHHBIX Tiporieccax. [I[puMeHnenue ruapousa
B [IPOMBILLIIIEHHOCTH.

OKHCIUTENBbHO-BOCCTAHOBUTENIBHBIE  PEAKIMM B  INPUPOJAE, IPOU3BOJICTBEHHBIX IIpoLeccax M
KU3HEAESITEIbHOCTH OPraHu3MOoB. OKHCIUTEIbHO-BOCCTAHOBUTENBbHBIN MOTEHIMAN cpenbl. [loBeneHne BemecTs
B Cpe/iax ¢ pa3HbIM 3HadeHueM pH. MeToibl 3IeKTpOHHOTO U 3JIEKTPOHHO-MOHHOTO OasiaHca.

DNeKTponu3 pacTBOPOB M paciyiaBoB coisied. [IpakTuueckoe NpUMEHEHHE >JIEKTpONH3a Ul IOIy4EeHHUS
IIEJIOYHBIX, [ETOYHO3EMETbHBIX METAIIOB M aJTFOMUHMSL.

[lepBoHayasibHbBIE MOHATHS O THIAX M MEXaHU3MaX OpraHnYecKuX peakiuii. CBoO0IHOpaMKaTbHBINA 1 HOHHBIN
MexaHu3Mbl peakuuu. [lonstre o Hykineopune u snexkrpoduine. [IpaBuno MapkoBHHKOBA, €ro 3JIEKTPOHHOE
o0ocHOBaHMEe. MexaHM3M peakuud CBOOOJHOPAIMKAIBLHOIO 3aMelieHus. Peakuuu npHCOeAMHEHUS |
PaguKaJIbHOTO 3aMEILEHUS

Pa3nea 2. Heopranunyeckasi xumust

2.1. Knaccudukanyus HeoOpraHm4ecKux BellecTB

HoMmeHnkinatypa HeopraHM4YecKMX BeIIECTB (TpUBHAJIbHAs M  MEXAYHApOJHAs), BaKHEHIIME KJIAacChl
HEeopraHu4yeckux coepnHeHuit. O01ue crocoObl MOMyYeHUs: M CBOMCTBAa OKCH/IOB, OCHOBAHUI, KUCIIOT U COJIEH.
2.2. O0mue ¢pusnveckne 1 XUMHUYECKHeE CBOIICTBA METAJIJIOB U MX COeINHEHUIA.

OO6mas xapakrepuctuka >nemMeHToB [A-IITA rpynn. Okcunabl ¥ nepokcuisl HaTpus U Kanus. Pacro3naBanue
KaTUOHOB HAaTpHs 1 Kanus. Conu HaTpHus, Kallusl, KalbLUs U MarHus, UX 3HAaYEHUE B IPUPOJIE U KU3HH YETIOBEKA.
XKéctkocTh BOZBI M cLIOCOOBI €€ ycTpaHeHus. KOMIUIEKCHbIE COeIMHEHNUS aTIOMUHUSA. ATIOMOCUINKATHI.
Metamst IB-VIIB rpynn (Meab, IMHK, XpOoM, MapraHell, ene30). OcoOeHHOCTH cTpoeHusl atomoB. OO0miue
dusnyeckne n xumudeckue cpoiictBa. Ilomyuenue u npumenenue. OKCUAbl M THAPOKCHIBI 3THX METaJLIOB,
3aBHCUMOCTb UX CBOICTB OT CTEIIEHH OKHUCIIEHMs dlIeMeHTa. BaxkHelue comnu. OxuciuTenpHble CBOWCTBA
COJIEH XpOMa ¥ MApraHLa B BBICIIEH CTENIEHU OKUCICHH. KOMIUIEKCHBIE COEIMHEHUS MEIH, LIMHKA, XPOMa.

2.3. O0mue puznyeckne 1 XUMHYECKHE CBOMCTBA HEMETAJLIOB.

Bonopon. ®usnveckue u XuMHUUECKUE CBOMCTBA, MOIYYEHUE U puMeHeHue. Bosia u nepokcua Bogopoaa.
O6mas xapakTepucTtka 3meMeHToB [VA rpynmel. CBoHCTBa, MojydyeHUe U npuMeHeHne yris. CHHTe3-Ta3 Kak
OCHOBA COBPEMEHHOI NPOMBIIUICHHOCTH. AKTHBHPOBAHHBIN Yroib Kak aJCOpOEHT. DJIEKTPOHHOE CTPOEHHE
MOJIEKYIIbI yrapHoro rasa. [loiaydyeHnue u mpuMeHeHHe yrapHoro rasa. buomornueckoe qeiicTBUE yrapHOTo rasa.
KapOuns! kanpiys, amoMuHus U keneza. KapOonaTs! u rugpokapOonaTtsl. Kpyropopot yriepona B KHBOM U
HE)KUBOU npupoje. KauecTBeHHas peakuus Ha kapOoHaT-MoH. Pusndeckue U XMMUYECKHE CBOICTBA KPEMHHSI.
Cunanel 1 cumuuuabsl. Oxeup kpemuus (IV). Kpemuuessie kucaoTs 1 ux conu. CUIMKaTHbIE MUHEPAJIbI - OCHOBA
3€MHOU KOPBHI.

OOmrast xapakrepucTuka 3neMeHToB VA-rpynmnel. Hutpunel. KauecTBeHHast peaknys Ha MOH aMMOHHS.
A30THas KHCIIO0Ta KaK OKHCIUTENb. HUTpaThl, X pu3nueckre u XUMUYECKHe CBOMCTBA, MpuMeHeHne. CBOMCTBA,
nojiydeHnue u npumerenue gocdopa. ochun. ®ocdopusie n nonupocdopHsie KUCIOTH. bronornyeckas posb
docdaros.

O6mas xapakrepuctuka ds1meMeHTOB VIA rpymmbel. OcoOble CBONCTBAa KOHIEHTPUPOBAHHOW CEPHOM
Kkucnotsl. KauecTBeHHBIE peakuy Ha Cynb(ua-, CyabQUT- U cyab(aT-HOHBI.

Oo6mas xapakrepuctuka 31eMeHToB VIIA rpynmnel. OcobenHocT Xumuu ¢gropa. I'amoreno- Bogopos U UX
HojJay4eHue. ['alnoreHoBOAOPOAHBIE KHUCIOTBI M UX coiu. KauecTBeHHble peakIMM Ha TaJlOr€HU/-UOHBI.
Kucnopoaconepxkaiue coenuHeHus xnopa. [IppumeHeHne rajJoreHoB U UX BaXKHEHIINX COeMHEHUH

Pa3nen 3. Oprannyeckasi xXumMmusi
3.1. Teoperuuyeckne OCHOBbI Opranudeckoii xumuu. Homenkiarypa u uzomepus.

Teopust CTpoeHUsT OpPraHMYECKHMX COEIMHEHHUWA: TOMOJIOTHSI W u3oMepus (CTPYKTypHas U
MpOCTpaHCTBEeHHAs ). B3anMHOeE BIMsiHME aTOMOB B MOJIEKYJIaX. XMMAYECKOE CTPOCHHE KaK MOPSII0K COSTUHEHUS
aTOMOB B MOJIEKYJIE€ COTJIACHO WX BaJIEHTHOCTH. OCHOBHBIC TOJIOKEHHUS TEOPHUH XUMHUYECKOTO CTPOCHUS
oprannveckux coeauHeHnit A.M. ByrtnepoBa. YrieponaHbIil CKelleT OpraHMYecKol MoJjeKyibl. M3omepus u
n3oMepbl. M3oMepusi yriaepoaHOTO CKeleTa, MEKKIAcCOBas, MPOCTPAHCTBEHHAs (IMC-TPaHC-U30MEpHs).
Onruyeckast n3oMepusi. ACHMMETPUYECKUN aTOM yIiiepojaa. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO
CTPOEHUA MOJIEKYI.

KpaTHocTh XMu4eCcKO CBA3U. [ OMONTUTHYECKUI U T€TEPOTUTHIYECKUI Pa3phIB KOBAJICHTHON XUMUYECKON
cBs3u. [ToHsTHE O DYHKIIMOHATLHOM TpyMIIe. sp3-, SP2-, SP-THOpUIU3AIUS OPOUTAICH aTOMOB yIiIepo/ia.



Homenknatypa opraHmdeckux BeLIECTB (TpUBHAJbHAs M MEXIyHapoAHas). MexayHapoaHas
HOMEHKJIaTypa M MPHUHLHUIIBI 00pa30BaHUs Ha3BaHUM OpraHMYecKuX coequHeHui. [IpuHiunsl Kiaccudukamu
OpPraHUYECKUX COCTMHEHUH.

I'eHeTnueckas CBA3b MEXKAY KJIaCCaMU OPTaHUYECKUX COETUHEHUN.

3.2. XumMunuyeckue CBOMCTBA M CNIOCOOBI MOJyUYEeHHS YIJIeBOA0POI0B.

AJnKaHbl. DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIIbI MeTaHa. ['oMonorndeckuii psijt v oo1as
dopmyna ankaHoB. DuznyuecKkWe CBOMCTBA ajlKaHOB. 3aKOHOMEPHOCTH HW3MEHEHHS (DU3MYECKUX CBOMCTB.
XUMUYECKHE CBOMCTBA aJIKaHOB: TaJIOTEHUPOBAHUE, IETHIPUPOBAHUE, TEPMUUECKOE Pa3I0KEHHE, KPEKUHT KaK
CHoCOObI TMOJYYEeHUs BaKHEHIIMX COEAMHEHHWH B OpPraHM4eckoM cuHTe3e. ['opeHue ankaHOB KaK OAMH W3
OCHOBHBIX MCTOYHHUKOB Te€IIa B TMPOMBIIUIEHHOCTH H ObITy. M3oMepuzanusi Kak cCrmoco0 TMOJIy4eHus
BBICOKOCOpPTHOro OeH3uHa. HaxoxaeHue B mpupoje U NPUMEHEHHE aJIKaHOB.

[Muxnoankansl. CTpoeHHe MOJEKYJ LUKIO- ajnkaHoB. OOmas ¢opmyna nukioaikanoB. HomeHknarypa
uKoankaHoB. Crnenudurka CBOWCTB HUKIOAIKAHOB C MAJIBIM Pa3MEpPOM IHKJIA.

AnKeHbl. DJIEKTPOHHOE MU MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl dTHIIeHA. ['oMosiornyeckuil psa u
obmast Gopmyna ankeHoB. PU3HUYECKHE CBOMCTBA alKeHOB. Peakuuu 351eKTpoMIEHOTO MPUCOSINHEHUS KaK
croco0 mosy4eHus: PyHKIMOHAIBHBIX MPOU3BOIHBIX YIIIEBOJIOPOIOB. Peaknum OKUCIIEHUS U MOJIMMEPU3aIiH.
ITpaBuito 3ainesa.

Anxanuensl. Knaccudukaus ajakaaieHoB M0 B3aUMHOMY PacTOIOKEHHIO KPATHBIX CBSI3€il B MOJIEKYJIE.
OCOo0EeHHOCTH 3JIEKTPOHHOTO U MPOCTPAHCTBEHHOI'O CTPOEHHUS CONPSDKEHHBIX alika- aueHoB. OOmas dopmyna
ankagueHoB. HomeHknaTypa u u3oMmepusl ajikaaveHoB. Pu3nueckue CBOWCTBA alKaJIMEHOB. XUMHUYECKUE
CBOWCTBA Q@JIKAJHEHOB: PpEAaKUUH TNPUCOEAMHEHMs (TMIPUpOBAHME, TaJOT€HUPOBAHHE), TOPEHUs WU
HOJIUMEPU3ALIHH.

AJNKUHBL. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJbl alleTHiIeHa. ['OMOJIOrn4eckuil psaa u
obmas ¢opmyna ankuHoB. Homenknarypa. M3omepusi: yriiepogHOTO CKeJeTa, MOJOXKEHHsS KPaTHOM CBS3H,
MexKiIaccoBasi. Puzndeckue CBOMCTBA aIKMHOB. XMMHUECKHUE CBOWCTBA AJIKMHOB: PEaKLUU IPUCOEANHEHNS KaK
CHoco0 MOTyYeHHs TOJIMMEPOB M IPYTUX MOJE3HBIX MPOAYKTOB. Peakinu 3amenienus. ['openne aneTuiena Kak
MCTOYHHK BBICOKOTEMIIEPATYPHOTO TNIAMEHH JIJIsl CBAPKH U PE3KU METAJIOB

Apenbl. CoBpeMeHHbIE TpEACTaBIEHUs 00 AJIEKTPOHHOM M MPOCTPAHCTBEHHOM CTPOCHUHM O€H30Ia.
W3omepus u HOMEHKIAaTypa romojoro Oenzona. O6mas ¢opmyna apeHoB. Ousnueckue cBOHCTBa OeH307Ia.
XuMHUYecKue CBOMCTBa OeH30i1a: peakLUH IEKTPOPUIBHOTO 3aMeIleHHsl (HUTPOBAHUE, TaJIOT€HUPOBAHNE) KaK
croco® TMOJlydeHUs] XMMHYECKHX CPEACTB  3alUThl  PACTEHUH; TpUCOeIUWHEHHs  (THIPUpPOBAHUE,
raJIoreHMpOBaHUE) KaK JO0Ka3aTeJbCTBO HEIpEeNeIbHOro Xxapakrepa Oenzona. Peakuus ropenus. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ToJyosia. B3auMHoe BiMsiHME aTOMOB B MOJIEKyJie TosryoJia. OpHeHTaMOHHbIE YPPEKTHI
3aMeCTUTENEN
3.3. XumH4YecKoe CBOHCTBA M CHOCOObI IMOJYy4YeHHS CHHMPTOB, (PeH0/I0B, KapOOHMJIBHBIX M
KapOOKCHJIBHBIX COeIMHEHUI.

Cruprel. Knaccudukanys, HOMeHKIaTypa ciupToB. [ oMonoruueckuii psj u oomas popMysa npeaeabHbIX
OJIHOATOMHBIX cUPTOB. M30oMepus. Pusnyeckue CBOMCTBA MpeieabHbIX OJHOATOMHBIX CIMPTOB. BogopoaHas
CBS3b MEXKIy MOJEKyJaMu W €€ BIMAHME Ha (PU3MUECKHe CBOWCTBA CHUPTOB. XHWMHUYECKHE CBOMCTBA:
B3aMMOJICHCTBHE C HATPUEM KaK CIIOCOO YCTAHOBJICHHS HAJTMYUS THIPOKCOTPYIIIEI, C TAJIOT€HOBOOPOIaMH KakK
Croco0 TMOy4eHHUsT PaCTBOPUTENICH, BHYTPH- U MEXKMOJEKYJISIpHAsl Ieruaparanvs. Peakuus ropeHus: CliupThI
Kak TOIUIMBO. PU3MOIOrHYEcKoe JIeHCTBHE METAaHOJIAa M 3TaHOJIa Ha OPraHU3M YellOBeKa. DTWIEHIJHMKOIb U
TJIALEPHUH KaK MPEACTaBUTENH MPEIETbHBIX MHOTOATOMHBIX CITUPTOB.

®enon. Ctpoenue MoieKynbl ¢eHona. BzaumHoe BiaMsiHHE aTOMOB B MoJieKyie (eHona. duznueckue
cBoiicTBa (peHona. XumMuueckue CBOMCTBA (peakluy ¢ HaTPUEM, THAPOKCUIOM HATpHsl, OpOMOM).

Anbaeruabl U ketonbl. Knaccudukanms anpaeruoB U keToHOB. CTpoeHHe MpeesibHbIX ajlbAerHI0B.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE KapOOHWIBbHOM rpynmbl. ['omonoruyeckuit psj, oduias popmyna,
HOMEHKJIaTypa M M30MEpHUsl MpeAeSbHBbIX aibAeruaoB. Puznyeckue CBOMCTBA MpeAeibHBIX albJErHJI0B.
XVWMUYECKHE CBOWMCTBA TPEACIBHBIX ajbJCTHIOB: THUAPUPOBAaHUE. TOKCHYHOCTH albICTHUAOB. AIIETOH KaK
npeacTaBuTeNb KeTOHOB. CTpoeHne MOJIeKyJ bl arieToHa. OCOOEHHOCTH PeaKklMy OKUCIICHUS alleTOHa.

KapOonossie kucnotsl. Knaccudukanus 1 HoMeHKIaTypa KapOOHOBBIX KHCIOT. CTpOoeHHE MpenenbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIBHON TPYIIIHI.
['omomorndeckuii psng u odmas ¢opMysa TpeaeTbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. Dusmueckue
CBOMCTBa MpeAenbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHUCJIOT. XHMHUYECKHE CBOMCTBAa MpeleibHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCJOT (PEaKIMU C METAJUIaMU, OCHOBHBIMH OKCHJIaMU, OCHOBAHUSIMU U COJISIMH)
KaK MOJATBEPKJIEHUE CXOACTBA C HEOPraHWMYECKUMHU KHUCIOTaMH. Peakius stepudukanuu u e€ oOpaTUMOCTb.
Bnusinue 3amectureneil B yriieBoAOpOIHOM pauKaie Ha CUITy KapOOHOBBIX KHCIOT. OCOOEHHOCTH XUMHUYECKUX



CBOICTB MypaBbMHOM KUCIIOTHL. BaxkHelne nmpeacTaBUTENu KapOOHOBBIX KHCIOT: MypaBbUHAs, YKCyCHas U
OensoiiHas. Beiciue npeaensHble U HENpeAeIbHbIe KAPOOHOBBIE KHUCIOTHI.

CtpoeHue 1 HOMEHKJIAaTypa CI0KHbBIX 3(upoB. CrocoObl MOTyYEHHS! CIOKHBIX Y(PUPOB.
3.4. Xumnueckoe CBOMCTBA M CIOCOOBI MOJYYEHUS] AMMHOB, AMHUHOKHUCJIOT, MENTHI0B.

Awmunbl. [lepBuuHble, BTOpPUYHBIC, TpeTW4Hble aMuHbl. Kiaccupukamus aMHHOB TO THUIY YIJe-
BOJIOPOJHOIO pajguKajga U YHUCIYy AMUHOTPYNI B MOJIEKYJe. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE
MpeaesIbHbIX aMUHOB. @U3NYECKHE CBOMCTBA aMUHOB. AMUHBI KaK OpraHU4eCKHUE OCHOBAHUS: pEAKLIMK C BOAOH,
Kkuciaoramu. Peakiusi ropeHus. AHWIMH Kak MpeICTaBUTENb apoMaTHYecKuXx aMuHOB. CTpoeHHE aHWIMHA.
[IpuunnHbl ocnabaeHusi OCHOBHBIX CBOMCTB aHMJIMHA B CPAaBHEHHM C aMHUHAMHU MPEACIILHOTO psijia. XUMHUYECKHe
CBOICTBa aHWJIMHA: B3aUMOJIEHCTBUE C KHUCIOTaMH, OpOMHOW BOAOH, okucieHue. [lomydyeHune amMUHOB
AJKAJIMPOBAHUEM aMMHAKa W BOCCTAHOBJIEHHUEM HUTPOIPOM3BOAHBIX YIJIEBOAOPONOB. Peakuus 3uHUHA.
AmuHOKHCIOTHI ¥ 6enku. CoctaB M HOMeHKIaTypa. CTpoeHHne aMHHOKHUCIIOT. | OMOIOTHYeCKUi psilt TpeaesIbHBIX
aMUHOKHCIIOT. M3omepus mnpenenbHbIX aMHHOKUCIOT. (du3nueckne CBOMCTBA MNpEeAEIbHBIX AMHHOKHCIOT.
AMUHOKHCIIOTH KakK am¢oTepHble opraHudeckue coeauHeHus. Cunre3 nentuaoB. [lentuanas cesze. buo-
JOrHYecKoe 3HaueHHe aMMHOKHUCIOT. O0IacTH MPUMEHEHNsT aMHUHOKHCIIOT.

3.5. buosornyecku BasKHbIe BeleCTBA: KUPbI, 0€JIKH, YrJeBOoAbl (MOHOCAXapuabl, AUCAXaPHUAbI,
MOJIMCAXaAPHAbI).

Kupsl kak cinoxHble 3(QUPBI TIUIEPUHA W BBICIIUX KapOOHOBBIX KUCIIOT. PacTuUTenbHbIe M KUBOTHBIE
XKHPBI, UX cocTaB. Pu3nveckre CBOMCTBA KUPOB. XUMHUYECKUE CBOMCTBA KHPOB: THIPU POBAHUE, OKHCIICHHE.
l'uaponus, uaM OMBUICHHE KHPOB, KaK CHOCOO MPOMBIIUICHHOTO MOJYYEHHUS COJIEH BBICIIMX KapOOHOBBIX
kucnot. [Ipumenenue xupoB. Mbliia Kak COJM BBICIINX KapOOHOBBIX KHCIOT. MOIOIIHe CBOWCTBA MbLIA.

VYraeBoasl. Knaccudukamnus yrineBomoB. Ou3nueckue CBOMCTBA M HAXOXICHUE YIIIEBOJOB B MPUPOJE.
I'moko3a Kak anpIeruaocnupT. XUMUYECKHE CBOMCTBA TIIOKO3bI: allMIIMPOBAHKE, AIKWINPOBAHUE, CIIUPTOBOE
MoJI04HOKHucsI0e Opoxenue. [lonyuenune riaroko3sl. Ppykro3a Kak u3oMep Iiroko3bl. Pubosza u nes3oxkcupubdosa.
Baxwneitmue aucaxapuasl (caxaposa, JIakTo3a, MajibTo3a), UX CTpOeHHe W (u3HuecKue cBoicTBa. I'maponus
caxapo3bl, JJaKTO3bl, MaJIbTO3bl. KpaxMan u 1enirono3a Kak 0Mosorn4eckrue noauMepbl. XUMHUECKUe CBOMCTBa
Kpaxmaina (THIPOJN3, KaueCTBEHHAs peaklus ¢ HOJOM Ha KpaxMmaa W e€ NMpUMEHEHHEe s OOHapyKeHUs
Kpaxmaja B TPOAYKTaxX MUTaHHs). XUMHUYECKHE CBOMCTBA LIEUIIOJIO3BI: THIPOJIN3, 00pa30BaHUE CIIOKHBIX
s¢upos. [Ipumenenue u Gronorudeckast posib yriaeBofoB. OKHUCICHUE YIIIEBOAOB - HCTOYHHUK YHEPTUHU KUBBIX
OpTraHU3MOB.

Benku xak npupoansie 6uononumepsbl. CoctaB u cTpoenue 0enkoB. OCHOBHBIE aMUHOKHCIIOTHI, 00pa3yomue
Oenku. XMMHUYECKHe CBOMCTBA OEJIKOB: THIPOJIN3, JICHATYpAllHs, KAYeCTBEHHBIE (I[BETHBIC) pEaKIMy Ha OEJIKH.
[IpeBpamenust OenkoB nuimu B opranu3me. buomormueckue ¢yHkumu OenkoB. JlOCTHKEHHS B W3y4YCHUU
CTPOEHHMSI U CHHTE3a OEJIKOB.

AzoTcozepkaliue TeTepOLUKIMYeCKHe coenuHeHusa. [luppon M NUPHUAMH: 3JIEKTPOHHOE CTPOCHHE,
apOMaTHYECKH XapaKTep, pa3iuyhe B MPOSBICHUHM OCHOBHBIX CBOMCTB. HyKJeWMHOBBIE KHCIOTBHI: COCTaB U
ctpoenue. Ctpoenune HykieoTnn0oB. CoctaB HykienHoBbix kucioT (JJHK, PHK). Pons HykI€eMHOBBIX KUCIIOT B
KU3HEACITETLHOCTH OPTaHU3MOB.

Pasnen 4. MeToabl no3HaHUS B XUMUH. XUMUS U )KU3Hb
OKcrepuMeHTalbHbIe OCHOBBI xuMHH. [IpaBuima paGotrel B nabopartopuu. JlaGopaTopHass mocyna u
obopynoBanue. [IpaBuia Oe3onmacHocTH Tpu paboOTe C €IKMMHU, TOPIOYMMH M TOKCHYHBIMHU BEIECTBAMH,
cpencTBaMu OBITOBON XUMUH.
HaquHe METOAbBI IIO3HAHUS B XUMHUU. XUMHAYECKUN aHaJIM3, CUHTC3, MOJCIMPOBAHUC XUMHUYCCKUX ITPOUECCOB U
SIBJICHUM KaK METO/Ibl HAYYHOI'O IMO3HAHMH. MaremaTtnueckoe MOACIUPOBAHUE NPOCTPAHCTBCHHOI'O CTPOCHUA
MOJIEKYJ1 OpraHudeckux BemecTB. CoBpeMEeHHbIE (U3UKO-XMMHUYECKHE METOJbl YCTAHOBJICHUS COCTaBa W
CTPYKTYPBI BELIECTB.
HucnepcHbie cucteMsl. Komtonaneie cuctemsl. MctiuaHBIE pacTBOpbl. OmpeeneHune xapakrepa cpebl BOIHBIX
pacTBOpPOB BellecTB. IHAMKATOPHI.
WnenTndukanys HEOPraHUYECKHUX BEIISCTB M HMOHOB. KayecTBeHHBbIE peaKIMd Ha HMOHBI B PacTBOpaXx.
Pacno3naBanmne kKaTHOHOB HaTpus U KaJlus. KauecTBeHHas pCaKknurg Ha Kap6OHaT-I/IOH. KauecTBenHnas 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 HAHOMATEPHUAJIOB.

Kanenaapusliii nian



Ne i/t

Tema

Henena

Atom. CTpoeHue siiep 1 JEKTPOHHBIX 000JI0YEK aTOMOB. DJIEKTPOHHBIE KOH(pUTYpauu
¥ JIEKTPOHHBIE POPMYJIbl. XUMHUYECKUH 37eMeHT. [IpoCcThie U CI0KHBIE BEIecTBa.
[lepuonuueckuii 3aKOH U TIEPUOUUECKAS CUCTEMA XMMUYECKHX 3JIEMEHTOB. CBsI3b
CBOMCTB 3JIEMEHTOB M UX COCJAMHEHUH C TIOJIOKEHUEM JJIEMEHTA B IEPUOAMYECKOM
CHCTEME.

[ToaroroBka k caue TeopeTHueckoi yactTh MOCKOBCKOTO KOHKYpCa MEXKITPeIMETHBIX
HaBBIKOB U 3HaHUM «MHTemnekTyanbHblil Meranonuc. [lorenunam» (Konkype
npeanpodeccuoHaIbHbIX YMEHUH / IpeanpodecCuoOHaNbHBIA K3aMEH)

Tumnbel XUMHUUECKUX CBSI3€W: KOBAJICHTHAS (TIOJISIPHAS M HETOJISIpHAst ), HOHHAS,
MeTaJlJI4ecKasi, BOAOPOIHAs (MEKMOIIEKYIsIpHAS U BHYTPUMOJIEKYJISIpHAs); G- U T-
cBs3u. MexaHu3mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3U. BalleHTHOCTD U CTENEHb
okucnenus. ['mbpuauzanus. [I[pocTpancTBEHHOE CTPOCHUE MOJIEKYJI M HOHOB.

OcHOBHBIE TTOHATHSA U 3aKOHBI XUMHH. 3aKOHBI COXPAHEHHUSI MacChl M COCTaBa.
OTHOcHTEIbHBIE aTOMHBIE U MOJIEKYJISIpHBIE Macchl. MoJib, MOJISIpHAst Macca. 3aKOH
ABOrajipo u cieJcTBUs U3 Hero. MosipHbIil 00beM ra3a, HopMajabHbIE YCIOBUS.
AOCoIIOTHAsI U OTHOCUTENIbHAS IJIOTHOCTD ra3za. CpeaHsisa MOJIsIpHasl Macca ra30Bou
CMECH.

PactBopbl, kitaccudukanus pactBopo. CriocoObl BBIpaKEHHs COCTaBa pacTBOpa
(MaccoBas 10151 U MOJIIpHAsi KOHIIEHTpalus). PactBopuMocTb, 3aBUCUMOCTh
PacTBOPUMOCTH BEUIECTB OT UX MPUPOJIbI, TeMIepaTypsl U gaBienus. Kosdduunent
pPacTBOPUMOCTH.

CKOpOCTh XMMHUYECKOH peakllMH. ['OMOreHHbIE U T€TEPOreHHbIE PEAKIIMU. 3aBUCUMOCTh
CKOPOCTH peakliy OT MPUPO/IbI pEarupyrolliyX BElIeCcTB, KOHIEHTPALlUH, TaBICHUS U
IUTIOINAAM IpaHUIIbI pa3zena (a3. Xumuueckoe paBHoBecHe. CMeleHHe MOT0KEHUS
XUMHYECKOT0 paBHOBecus, puHuui Jle [larense.

DnekTponauTrueckas auccoruanus. CuibHbIe U caaldble dIeKTPOoauThl. CTeneHb
nuccounanuu. MoHHbIE ypaBHEHUS peaKUUid. Y CJIOBHS TPOTEKAHUS PEAKIIUH B
pacTBOpax ANEKTPOIUTOB. [ UAPOIU3 COJIEH.

Knaccudukanusa xumuueckux peakuuid. TemnoBsie 3 (eKTbl XUMUYECKUX PEaKIUil.
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH. DJIEKTPOJIU3 PaCIVIaBOB U paCTBOPOB
JNEKTPONUTOB. IIporeccsl, MpoucxoadImue Ha KaToe U aHOE.

O6m1as xapakrepucTika MetayioB. [llenounslie MeTamisl (HaTpuid, Kanui). DJIeMeHTHI
1A rpynmsl: 6epusuinii, MarHui, MeI0YHO3eMeNIbHbIE MEeTaJUIbl (KaJdbIuil). AJTIOMUHUI.
MeTto/1bl IONTy4€HNS 1 XUMUUYECKHUE CBOMCTBA.

10.

Mertasnibl TOOOYHBIX TOATPYHI (IUHK, ME/b, XPOM, JKEJE30), UX OKCHABI U TUAPOKCHUIBL.
Mertozbl MONYy4eHUS U XMMUYECKUE CBOMCTBA.




11.

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

10

12.

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

11

13.

O6mas xapakrepuctuka 3neMeHToB VA rpymnmnsl. @ocdop u ero coeaunenus. A3oT.
Okcubl a30Ta, a30THAsE KUCIIOTa. METO/Ibl MOJTyYeHUs U XUMUYECKHUE CBOMCTBA.

12

14.

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

13

15.

Teopusi XMUMHUECKOTO CTPOEHHUS OpraHudeckux coeanHenuii A. M. bytiepoga.
N3omepus. DiieKTpoHHas MPUPOJIa XUMUYECKUX CBS3€H B MOJIEKYJIaX OPraHUYECKUX
coequuenuil. zomepusi. OCHOBHBIE KJIACChl OPraHUYECKUX COeUHEHHI. OCHOBBI
HOMEHKJIATypbl OPraHUYECKUX COCTMHEHUM.

14

16.

["'oMonoruyeckuit psj aIKaHOB, UX NEKTPOHHOE CTPOSHHUE, U30MEPHsl, HOMEHKIATYpA.
Crioco0blI MOTY9eHUS ATKAaHOB, UX (PU3NICCKUE M XUMUIECKHE CBOMCTBA. [{MKT0anKaHblI.
DJIEKTPOHHOE CTPOEHUE UKIIOAIKAaHOB, HOMEHKJIATypa, METO/IbI IIOJYUYECHHS 1
XUMHYECKHE CBOMCTBA.

15

17.

AnkeHbl. AJTKagueHbl. JJIIEKTPOHHOE CTPOCHHUE, HOMEHKJIATypa, METOABI IIOJyUEHUS U
XUMHUYECKHE CBOMCTBA. AJIKUHBI, X 3JIEKTPOHHOE CTPOEHUE, HOMEHKJIATypa, METO bl
IIOJIy4YEHUSI U XUMUYECKUE CBONCTBA.

16

18.

ApomaTtHuecKkue yrieBoAopobl. DIEKTPOHHOE CTPOCHNE MOJIEKYJIbI OCH301a.
[Tony4yenue O6eH30u1a ¥ €ro TOMOJIOroB. XUMHUYECKHE CBOWCTBA ApOMATHUECKUX
YIJIEBOAOPOAOB. B3auMHOE BIIMsHEE aTOMOB B MOJIEKYJIE Ha IPUMEPE TOIYOJIa.

17

19.

DKcrepuMeHTaIbHble OCHOBBI XuMuH. [IpaBuiia paboTsl B 1aboparopun. bezonacHocTh
npu paboTe ¢ eKUMHU, TOPIOUYMMHU ¥ TOKCUYHBIMHU BEIIECTBAMHU, CPECTBAMU OBITOBOM
XUMHHU.

Hayunble MeTOABI HCCIEA0BAHUS XUMUYECKUX BEIIECTB U MpeBpalleHnidi. MeToabl
pa3aeneHus CMecer U OYMCTKHU BEIIECTB.

18

20.

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

19

21.

KapOoHOBBIE KUCIOTHI. DIEKTPOHHOE CTPOEHHE KapOOKCHIIbHOU Tpynmbl. M3omepus u
HOMEHKJIaTypa OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. METO/Ibl MOIYYEeHUS U XUMHUYECKHE
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.

20

22.

AMUHBI, UX K1accu(UKaIys, SJIEKTPOHHOE CTPOSHHE, U30MEPHsI, HOMEHKIATYpa.
[Tonydyenne aMUHOB, UX XUMUYECKHE CBOMCTBA. AHUIMH. [IposiBieHne B3aMMHOTO
BIIMSIHUSI aTOMOB B MOJIEKYJIE aHWJIMHA. AMUHBI KaK OpraHU4eCKUEe OCHOBAHUSI.

21




23. | YrneBoasl. Knaccudukanus yrneono. Monocaxapuasl (I7Ii0K03a, PpykTo3a, pudboza u | 22
ne3okcupr0o03a), ux crpoerue. [ukmndyeckne GopmMbl MOHOCAXapuI0B. XUMUYCCKHE
cBoicTBa. Caxapo3sa. [lonucaxapuasl (kpaxmai u uesuionosa). Ux ctpoenue u
XUMHYECKHE CBOWCTBA.

24. | AMHUHOKHCIIOTHI, X KJIacCU(UKAIUS, U30MEPHUS U HOMEHKJIATypa. 0.- AMUHOKHCIIOTHI, 23
BXOJISIIME B COCTaB 0EJIKOB. XUMHUUYECKUE CBOMCTBA Ol-aMUHOKUCIIOT. [lenTuasl.
[TepBuuHas, BTopr4Has U TPETUYHAS CTPYKTYPhI OenKoB. CBOMCTBa OEITKOB.

25. | JJabopaTopHBIN IPaKTUKYM 24-25

26. | AzoTrcoaeprkaniie reTeporuKiIndeckue coequHeHus. [lupuann, muppost, TUpUMHINH, 26
MypuH. A30THCTBIE OCHOBAHUS, BXOJIAIIME B COCTaB HYKJICMHOBBIX KUCIIOT (ypalui,
THMHWH, IUTO3MH, aJIcHUH, TyaHuH). Hykneo3uasl u Hykiaeotuabl. CTpoeHHe
HYKJICMHOBBIX KHCIIOT.

HUroro 26

3.90PMbI ATTECTAIIMU U OHEHOYHBIE MATEPHUAJIbI

3.1. ®opMbI KOHTPOJISA

Peanmsanus jaHHOM POrpaMMBbl IPEyCMaTPUBAET TEKYLIMN M UTOTOBBIM KOHTPOIIb. TeKymun
KOHTPOJIb — OLIEHKA YPOBHS M Ka4yecTBa OCBOCHHUS TEM IIPOIPaMMBbI U JTMYHOCTHBIX KaYeCTB 00 yUYarOIIUXCS.
Texymmmii KOHTPOJIb MPOBOAUTCS B (popme TecTa.

OneHka KauecTBa OCBOEHHUS MaTepuaia IPOBOAUTCS B XOJ€ HMTOTOBOIO KOHTpOJs B ¢opme
KOHTPOJIbHON paboThI.

4. OPTAHUBALIUOHHO-NTEJAT'OI'MYECKHE YCJIOBUS PEAJIM3ALIMN
IMPOT'PAMMBI

4.1. YueOHO-MeTOAUYECKOE o0ecriedeHne MPorpaMmmMbl

B xone obpa3oBarenbHOro mpolecca NPUMEHSIOTCS TPYNIOBbIE W WHAWBUIYAIbHbIE (DOPMBI
nesTeNlbHOCTH oOyuwatoniuxcsa. [Ipy ocBoeHuM mnporpammsl, mpodeccroHanu3anus oO0yJaromuxcs u
(GopMHpOBaHHE HAYYHOTO MBIIUIEHUS, TPOUCXOAUT BO B3aUMOCBSA3M  CIEYIOUIMX METO/J0B OOYYEHUS:
HarJIsJHO-IIPAKTHYECKOT 0, YAaCTUYHO-TIOMCKOBOTO.

Hcnonb3yroTcss pasiavyHble HArJIAgHbIE IOCOOMS W JAWJAKTHYECKU MaTepuall, a TakKxe,
Ipe3eHTaluU, pa3paboTaHHbIE MTPENoJaBaTeNIIMU Kypca.

BocnuratenpHblii mpoliecC B paMKax pealu3alud  JIOTOJHUTENbHOUW 001eo0pa3oBaTebHON
oOuiepa3BUBalOLIel mporpaMMbl OOeCeUnBaeTCs Ha KakJIOM 3aHATUM B BUAE Oecell W HampaBlieH Ha
pelleHne CIEAYOIUX 3a/1ay:

- (hopmupoBaHHEe OOIIECTBEHHON aKTUBHOCTHU JINYHOCTH, TPAXKAAHCKOM MO3UIUH.

- KYJbTYpbl OOIIEHHS U MTOBEICHUS B COLITYME,

- OPUEHTHPOBAaHUE 0OYUAIOIIMXCS Ha BEIEHUE 310pOBOI0 00pa3a HU3HU U OTBETCTBEHHO OTHOCHUTCS K
CBOEMY 3/I0POBBIO;

-BOCIIUTaTh OTBETCTBEHHOCTh U AUCLUUIIIIMHUPOBAHHOCTb.

Oco0oe 3HaueHue ynensercss GOpMUPOBAHHUIO MO3UTHUBHBIX B3aMMOOTHOIICHUH BHYTPH JETCKO-B3POCIOrO
KOJJIEKTHBA.

4.2. MaTepHaJIbHO-TEXHHYECKHE YCJIOBUS Peau3aluu POrpaMMbl
Hanmuumne aynuropun, o00OpYyAOBaHHOM MyJIbTHMEAHA TMPOEKTOPOM. XHUMHUEcKas Jiaboparopus,
00opyoBaHHas AJisl IPOBEACHUS 3aHATHI MPAKTUKyMa 110 XUMHH.
Jlnst mpoBeieHHsT yUeOHBIX 3aHATHH, TPEAyCMOTPEHHBIX padoueil mporpaMMoi, HCIOIb3YIOTCS TTOMEIIEHUS
VYHuBepcurera, KOTOpbIE MPEJCTABIAIOT COOO0N y4yeOHblE ayTUTOPUH, OCHAIllEHHblE O0OPYAOBAHHEM U
TEXHUYECKUMHU CPEACTBAaMU OOydeHHUs (HOYTOYKH, CTAallMOHAPHBIE KOMIIBIOTEPHI, MYJIbTUMEIUWHBINA



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

YHuBepcUTET 00ecredeH HEOOXOIUMBIM KOMIUIEKTOM JIMIICH3HOHHOTO M CBOOOTHO PacHpOCTPaHIEMOTO
IpOTpaMMHOT0 o0ecredeHus: (CocTaB OmpeaessieTcss B padoyeil mporpaMme JUCHUIUIMHBI M TOJICKUT
OOHOBIICHUIO TIPU HEOOXOAMUMOCTH ).

[TpoBOIUTCS O3HAKOMHTENBHOE TMOCEIIeHHEe Kadeap W My3eeB YHHBEpCHTETa A Oojee HarjsaHOTO
npezcTaBieHus 00 00pa3oBaTEILHOM IPOIIECCe Ha TIEPBOM-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.
Yrinybnenusiii ypoBenb. YueOnuk. Beptukans. ®I'OC — M.: [Ipoda, 2018

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

5.2. JlonoJHUTEbHAS IUTEpaTypa:
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 rOCY1TapCTBEHHbBIN 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. HoBommuckuit U.W., Hoomnuckast H.C. Tunsl XumMuueckux 3aiad U crnocoObl 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 U HEOPraHu4ecKou XUMHH

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

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

7. http://uchebnik-tetrad.com/Onnaiin y4eOHMKH 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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