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1. MACIOPT PABEOYEW MPOIrPAMMbI YYEBHOW ANCUNTTHDbI
Xumms

1.1. O6nacTb NpMMeHeHUA paboyeli NporpamMmb|

Paboyas nporpamma y4yebHOW AMCUMNAMHBI NpeAHas3HaveHa 18 M3yyYeHus «XUMUK» C
uenoto peanmsauumn MMNCC3 cpegHero npogeccroHanbHOro obpasoBaHus no cneuuansHoctn Crio
35.02.10 O6paboTka BOAHbLIX GOPECYPCOB.

1.2. MecTO y4yebHOW AUCUMMNIVHBLI B CTPYKTYPE OCHOBHOM NpogdeccroHasIbHOM 06pa3oBaTe/ibHOM
nporpamMmebl:
[vicumnnnHa BXoauT B LMK 06LLeo6pa3oBaTe/bHbIX AucumnanH (yray6ieHHbI ypOoBeHb)

1.3. Uenn v 3agaum y4ebHON AUCUMMNIMHBI - TPeboBaHUA K pesysibTataM OCBOEHUS YYeOHOM
AUCLMMNINHBI:

OcBOeHVe cofepXaHus  y4yebHOM  AUCUMMAMHBL - «XUMUSi»  0OecrneynBaeT  [JOCTMKEHME
CTYLleHTamMu C/iefyoLuX pe3y ibTaTos:

* JINYHOCTHbIX:

- YyBCTBO rOPLOCTM W YB&XEHUSI K UCTOPUN U LOCTUMDKEHUAM OTEYECTBEHHOW XMMUYECKOWA
HayKV; XWMWUYECKU rpaMOTHOE MOBeAeHVE B MPOJECCUOHAIbHON [eATeNbHOCTM U B ObITY Npw
06paLleHnn ¢ XMMMYECKUMM BELLECTBAMM, MaTepuasiaMun 1 npoLeccamu;

- TOTOBHOCTb K MPOLO/DKEHUIO 006pa30BaHMA W MOBLILEHWA KBa/IM(MKaLMN B U3BPaHHONA
NPOMECCUOHAIBHON AEATENIbHOCTU U 0OLEKTMBHOE OCO3HaHWE POIN XMMUYECKUX KOMMETEHLMA B
3TOoM;

- YMEHVe WCMNo/b30BaTb [OCTVXKEHWUS COBPEMEHHON XWMWYECKOW HayKW W XUMUYECKMX
TEXHOMOTWIA  ANA  MNOBbILEHWS COOCTBEHHOrO  WMHTENEKTYalbHOrO0  pasBUTUS B BblGpaHHOM
MPO(ECCUOHANBHON [eATeNbHOCTH;

* MeTanpeaMeTHbIX:

- WUCMOMb30BaHWe pa3/INYHbIX BWAOB MO3HABATE/IbHON  [EATENIbHOCTU UM OCHOBHbIX
VHTENNEKTYaNlbHbIX Onepauuin (MocTaHOBKW 3afaun, (hopMynvMpoBaHUA TUMOTe3, aHasm3a U CUHTE3a,
CpaBHeHWs, 0606LLEeHNsA, CUCTeMAaTU3aUMK, BbISBIEHUA MPUYNHHO-CNEACTBEHHLIX CBA3ER, MoWCKa
aHanoros, (hOpPMy/IMPOBaHWA BbIBOLOB) A1 PELLEHUs NOCTaBfIieHHOW 3afayn, NpPYMeHeHne OCHOBHbIX
METOLOB MNO3HaHWSA (HabMOAeHWS, Hay4yHOro 3KCneprMeHTa) A1 WU3YYeHUS Pas/IMuHbIX CTOPOH
XVIMUYECKMX OOBLEKTOB U MPOLECCOB, C KOTOPbIMA BO3HUKAET HeOOXOAMMOCTb CTa/IKMBATLCA B
npoteccnoHanbHON cepe;

- CMNONb30BaHWe Pa3NNYHbIX UCTOYHUKOB /15 NOYyUYEHUA XUMUYECKOW MH(OpMaLIMK, YMeHVe
OLEHUTb ee JOCTOBEPHOCTb A5 AOCTUXEHNS XOPOLUMX Pe3y/bTaToB B MPOECCUOHAIbHON Chepe;

* NPeAMETHbIX:

- C(hOPMUPOBAHHOCTb MPEeACTaB/IEHN O MeCTe XMMWUW B COBPEMEHHOW Hay4HOW KapTuHe
MUpa; MOHVMMaHWe pPoau XUMUM B (hOPMMPOBaHUM Kpyro3opa M (DYHKUMOHaIbHOM PaMOTHOCTU
YenoBeKa fNs peLleHns NPaKTUYeCcKMX 3asay;

- B/afieHNe OCHOBOMOMAralLWyMMN XUMUYECKAMWN MOHATUAMU, TEOPUAMU, 3aKoHaMn |
3aKOHOMEPHOCTAMU; YBEPEHHOE M0/1b30BaHNe XMMUYECKOM TEPMUHOMOTMEN 1 CUMBO/INKOW;

- BNajeHVe OCHOBHbIMM METOZaMW HAy4HOro [MO3HaHUs, WCNOMb3yeMbIMA B XUMUK:
HabMto4eHMeM, OMMCaHMEM, W3MEpeHUeM, 3KCMEPUMEHTOM; YMeHue o6pabatbiBaTb, OOBACHATH
pe3y/bTaTbl MPOBEAEHHbIX OMbITOB W eNaTb BbIBOAbI; TOTOBHOCTb M CMOCOOHOCTL NPUMEHATHL METOAbI
MO3HAHWA MPU PeLLeHNN NPaKTUYeCKNX 3atay;

- ChopMMPOBaHHOCTb YMEHWS [aBaTb KOMMYECTBEHHbIE OLEHKN W MPOU3BOAUTL pacyeTbl Mo
XUMUYECKMM (hOpMynamM 1 ypaBHEHUAM;

- BnajeHvie npaBunaMmn TexXHUKN 6e30MacHOCTY NPY UCMOb30BAHUN XUMUYECKMX BELLECTB;

- C(hOopMMPOBAHHOCTb COBCTBEHHOM MO3WLMM MO OTHOLLUEHUIO K XMMMWYECKON WMH(opMaLumm,
Mosy4aemon 13 pasHbIX NCTOYHWKOB.



1.4, Ko/nnM4yecTBO 4acoB Ha OCBOEHWe MPOrpamMmbl YUYebHOM AUCLMMNAVHBI U MPOMEXYTOUHasA
arTectauus:

MakcumanbHas yyebHas Harpyska obydarollerocsi 174 yaca, B TOM YuCrie:

06Aa3aTenibHas ayauTopHas yyebHas Harpyska obydatowerocs 156 4acos;

caMoCTosTeNlbHas paboTa 00y4aroLLerocs He npeaycMoTpeHa;

NPOMEeXyTo4YHasa aTTectaums: 1cemecTp AndhepeHLMPOBaHHbIA 3a4eT, 2 CEMECTP - 3K3aMeH
(18 vacos)



2.CTPYKTYPA N COAEP>XAHNE YUEBEHOW ANCUNTMNTNHBI
2.1. O6beM y4yebHOM AMCUMMNANHBbI W BUAbI Y4YebHO paboTbl

Bug y4yebHol paboThbl O6bem yacoB
O6bem 0bpasoBaTe/lbHOW NporpaMmmbl yHe6HOM ANCUMNINHDI 174
B TOM YUCTIE:
TEopeTnYeckoe 0by4eHme 114
NpakTUYecKme 3aHATUA 1 NabopaTopHble paboTbl 42

VHAMBUAYANbHbIA NPOEKT
camocTosiTeNbHas paboTa -
MPOMEXYTOUHas aTTecTalms - 3K3amMeH 18



2.2. TemaTUYeCcKM NNaH 1 cofepXkaHne y4ebHoOM AMCUMNINHBI XUMKS

HavmeHoBaHVe pasaenoB U Tem

BeeneHve

PA3JEN 1 MPEAMET
OPIAHVNYECKOW XUIMIW.
TEOPUSA CTPOEHISA
OPIAHYECKIMX
COEVHEHUIN

Tema 1.1. MNpegmeT

Opl’&HM‘-IGCKOVI XXMM

Tema 1.2. Teopuns CTpoeHUA
OpraHMYeCcKNX COeaMHEHWI
A.M.bytneposa

Tema 1.3 Atom yriepoga

CogeprkaHue y4ebHOro Martepuasia, 1abopaTopHbIE Y MPaKTUYecKue paboThbl, O6LeM UacoB YpoBeHb
camMocTosATe/IbHast paboTa 00y4aroLLierocs, KypcoBasi paboTa (NMpoeKT) 0CBOEHWA
CofepaHvie y4ebHOro marepuana: 2
HayuHble MeToabl NMO3HaHUA BELLECTB Y XUMUYECKVIX ABMIEHWIA. Posib SKCreprMeHTa 1 Teopum
B XVIMUW. 3Ha4eHVie XMW NPy 0CBOeHUM nipocheccuin CIMO ecTeCcTBEHHOHAYUHOro Npoduis 2 1
npodeccroHasIbHOro 06pa3oBaHKs.
MpaKTun4yeckne 3aHATUA U NabopaTopHble paboThbl:

CamocTosATeNbHasa pa6oTa 06ydaroumnxcs:
OPI"rAHNYECKAA XNMINA

T T XK |\

il "
16 Ifj

CogepaHue yyebHoro marepuana: 2

MoHsATVie 06 OpraHMYecKOM BELLECTBE W OPraHUYECKO XvMMK. KpaTKuiA o4epK MCTopum

pasBUTUSA OPraHUYecKon Xxumun. BuTanmsm v ero kpylueHue. OCOBEHHOCTW CTPOEHMSs 2 12
OpraH14ecKyX CoefyHeHNA. KpyroBopoT yrniepoaa B Npupoge.

MpakTunyeckne 3aHATNA N NnabopaTopHble paboThbl:

CamocTosTenbHasA paboTa obyyaoLmnxcs: .
CogepxaHue yuebHoro Marepuaa: 2
[Mpeanocbnki  co30aHNA Teopun CTPoeHWS. OCHOBHbIE MOMIOKEHWA TEOPUM  CTPOEHUS
AM.ByTnepoBa. XvMUYECKOE CTPOEHME W CBOWCTBA OpraHNYeCKMX BELLECTB. [oHsTUEe 06 )
n3omepumn. Criocobbl OTOOPaXKEHUA CTPOEHUA MOJeKy/ibl (ChopMy/ibl, MOZEMM). 3HaueHve

Teopun A.M.ByT/iepoBa 19 pasBUTVS OPraHNYECKOA XMMUM U XMMUYECKVX MPOrHO30B.
MpakTunyeckne 3aHATUA U NnabopaTopHble paboThl:

CamocTosiTenbHasa paboTa obyyaroLwmxcs:

CopeprkaHue y4ebHOro Marepuana: 2

12



Tema 1.4. Knaccupmkaums
OpraHNYeCcKuX CoeVHEHNI

Tema 1.5. OcHOBbI
HOMEHK/ATYpPbl OpraHNYeCcKnx
BELLIECTB

Tema 1.6. Tunbl XMMUYECKUX
CBSA3el B OpraHN4ecKmx
COEAMHEHMSIX 1 CMOCo0bI X
paspbiBa

Tema 1.7. Knaccudmkaupms
peakuyiA B OpraHN4ecKomn XUMmm

JMEKTPOHHOe 00/1aKo 1 opbuTanb, S- U P-OpoUT/IN.  ONIEKTPOHHbIE W 3/IEKTPOHHO-
rpagmueckue hopmysibl atoma yriepofa B OCHOBHOM W BO3OYX- 15 [IGHHOM COCTOSHUSIX.
KoBasieHTHast XuvMMYeckasd CBA3b M ee  KacCumkauys Mo Ccrnocoby MepekpbiBaHuS
opowuTaneli (0- 1 N-CBs3N).

MoHsATHe rbpuavsaLyn. PasinyHble TUMbl rMopUaM3aLmm 1 popMa aToOMHbIX OpbUTanel,
B3aUMHOE OTTa/IKVBaHMe TMOPUAHBLIX OpbuTaniell 1 MX PacrioioKeHie B MPOCTPaHCTBE B
COOTBETCTBMM C MUHVMYMOM 3HEprun. [eOMETpUS MOJEKY/T BELIECTB, 06pa30BaHHbIX
aTroMamu Yriepoja B pas/ivuHbIX COCTOAHMAX rmopuamsaLm

I‘IpaKqueCKme 3aHATHNA N na6opaTopr|e pa6OTbIZ

CamocToaTeNbHasA paboTa obyyarLmnxea:

CopepxaHue y4ebHoro marepuara:

Kraccudmkaums opraHAYecKmnX BELIECTB B 3aBUCMMOCTW OT CTPOEHUSI YITIEPOSHONA LEMN.
MoHATVE (DYHKUMOHa/IbHOW rpynnbl.  KnaccugmkaLums OpraHMYeckmMx BELLECTB MO TUMy
(DYHKLWIOHANLHOM TPymrb..

MpakTunyeckne 3aHATUSA M nabopaTopHbie paboThl:

CamocTosTeNnbHasA paboTa 0byyar L mnxcs:

CopepxaHue yyebHoro marepuaa:

OcHOBbI HOMEHK/TaTypbl OpraHWYeCKUX BELLECTB. TpUBMabHbIE HasBaHUA. PauyvoHasibHas
HOMeHKNaTypa Kak MpeaLiecTseHHnLa HoMeHKnaTypbl LLIPAC. HomeHknatypa LUPAC:
MPUHLNBI 06pa30BaHNs HasBaHMIA, CTAPLUMHCTBO (DYHKLMOHAbHBIX Py, 1X 0603HaYeHNe
B npeqmKcax 1 CydprKcax Ha3BaHWIA OpraHNYecKyX BELLECTB.

MpakTun4yeckne 3aHAT WS U NnabopaTopHble paboThl:

CamocTOosiTeNbHas paboTa 0byyaroLWwnxcs:

CopepxaHue yyebHoro marepvara:

Kraccndmkaums  KOBa/leHTHbIX CBSA3e/ MO 3M1eKTPOOTPULIATENIbHOCTU CBSA3aHHbIX aTOMOB,
Ccrocoby nepekpbiBaHWA opbuTanei, KpaTHOCTY, MeXaHu3My 06pasoBaHus. CBA3b MPUpPOAb!
XUMMYECKOM CBSA3N C TUMOM KPUCTa/UTMYECKOM PELUETKN BELLECTBA M ero (hM3nHeCKUMM
CBOVCTBaMW. Pa3pblB XMMWYECKOA CBS3M Kak MpOLECC, 06paTHbii ee  06pa30BaHMIO.
COMOSIATUYECKIIA N TETEPONIUTUYECKUIA PaspbIBbl CBA3EN, UX COMOCTaB/EHNE C OOMEHHBIM 1
[IOHOPHO-aKLEMTOPHBIM MEXaHM3MaMy X 06pa3oBaHus. [oHATVE CBOGOAHOIO paavKasa,
HYKMeohMIbHOM Y1 3MIEKTPOUIIBEHONM YaCTULb

MpakTun4yeckne 3aHAT WA U nabopaTopHbie paboThl:

CamocTossTensHasa paboTa obyvarLwmnxes:

Copep>xaHue y4ebHoro marepuaa:

MoHATWE O TMMAX M MeXaHU3MaxX peakuuiA B OpraHMYeckorm xummn., Cy6cTpaT M peareHT.

N B

12

12

12

12

12



PASOEN 2. YT TIEBOAbI

Tema 2/1. NpepenbHbIe
yrn1eBoaopoab!

Kraccvdmkaups  peakumidi M0 M3MEHEHWIO B CTPYKType cy6cTpata  (MprcoeauHeHue,
OTLLErN/IeHVe, 3aMeLLIeHVe, U30MepM3aLIns) 1 TUNY peareHTa (pasvikasibHbIe, HYKIeopUibHbIe,
ANeKTPOPUIbHbIE). Peakuym npucoeauHeHus (AN, AE), anummHnpoBaHua (E), 3ameLueHns
(SR, SN, SE), uzomepuzaLy. Pa3HOBUOHOCTY peakLMin KaXLoro Tvna: ruaprpoBaHve v
[erVipypoBaHIie, rasioreHNpoBaHyie W AerasioreHpoBaHve, ryaparauys u germaparaums,
TPOra/ioreHVpoBaHne Y [eryaporasioreHnpoBaHiie, MoMMepusaLmns 1 NosIMKOHAEHcaLmS,
neperpynnupoBka.  OCOBEHHOCTM  OKUC/UTE/bHO-BOCCTAHOBUTESIbHLIX  PeakUMili - B
OPraHNYEeCKON XM,

MpakKTunyeckne 3aHATUA 1 NabopaTOopHble paboThl:

MpakTnyeckoe 3aHsATVe Nol «BeefeHvie. [pefMeT OpraHnYeCcKor XUMnm.
CamocTosTenbHasa paboTa obyyarLwmnxces:

Copziep>kaHyie y4eGHOro Marepuara:

1 AnkaHbl

lMoHstTre 06 yrnesoaopogax. OCO6EHHOCTY CTPOEHUSA MPeLe/bHbIX YI/IEBOAOPOLAOB. ArKaHbl
KaK MpeacTaBuTeNM Mpefe/ibHbIX YIeBoAopoaoB. 16 SMeKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOEHME MOJIEKy bl MeTaHa W JpyrvxX aikaHoB. [TOMOMOrMYECKUin psg M M30Mepurst
napajmHoB. HopManbHOe W pasBeTB/IEHHOE CTPOeHWe Yr/iepofHOM Lenn. HomeHknatypa
/IKaHOB Y aKWbHbIX 3aMeCcTUTeNeid. dr3nyecKre CBOMCTBA arkaHoB. AnkKaHbl B NPUpOge.
XuUMUYeckvie CBOWCTBA aNkaHOB. Peakumm SR-Tuna: raioreHuposaHve (pabotel H. H.
CemMeHOBa), HWUTPOBaHVe Mo KoHOBasioBY. MexaHU3M peakuyn X/IOPMPOBaHNS  arIKaHOB.
PeakLym [ernapupoBaHns, TOpeHVs, KaTa/MTUYECKOTO OKWUCIEHUA a/ikaHoB.  KpekuHr
TKAHOB, pa3/IMyHble BUAbl KPEKVHra, MPUMEHEHWE B MPOMbILLIEHHOCTW. [Tnponms u
KOHBEPCWS MeTaHa, M30Mepu3aLns anikaHoB. [prMeHeHre 1 crocobbl NOyYeHNs aikaHoB.
O6nacTy NpUMeHeHUs akaHoB. [POMBbILLITEHHbIE CMOCODbI MOTyYEHWS a/IKAHOB: MOJTy4eHMe
V3 MPUPOLAHBIX WCTOYHWMKOB, KPEKVHI MapatvHOB, MOMTyYeHWE CUHTETUYECKOrO OeH3WHa,
rasvivkaums yrns, rapupoBaHve afikaHoB. J1abopaTopHble Criocobbl NoyyveHUs a/IKaHoB:
cvHTe3 Bropua, feKapbokcumpoBaHve, rMapon3 Kapobuaa anioMyHS.

2. LiInknoankaHb|

"OMO/OrnYeckuin psg, M HOMEHK/IaTypa LIMK/IOa/IKaHoB, UX 06Lwas qopmMyna. oHsTve o
HanNpsXKeHUM  UMKMa.  [/13oMepusa  LUMKMOA/IKAHOB:  MEXKK/TaccoBasl, YI/IePOAHOI0 CKENeTa,
reoMeTpuyeckass. [lonyueHre ©n  W3MYECKUe CBOMCTBA LMK/IOAIKAHOB.  XUMUYECKUe
CBOMCTBA LMK/I0A/IKaHOB. CrieLyidimka CBOICTB LMKOA/IKAHOB C Ma/ibiM pa3MepoM LK.
PeakLym NprucoeanHeHNs 1 paayKasibHOrO 3aMELLIEHNA.

I_IpaKTI/ILIeCKI/Ie 3aHAT A Mna6opaTopr|e pa60TbI:

MpakTyyeckoe 3aHATMENS2 «[prpoaHbI ra3. AnkaHbib».

2,3
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Tema 2.2. HenpegensHble
yrnesoaopoas!

CamocTosATeNnbHan paboTa obyyatoLmxcesa:

CofepaHvie y4ebHOro marepuana:

1. AnkeHbl

"OMONIOTMYECKUIn Psif, afKEHOB. J/IEKTPOHHOE M MPOCTPaHCTBEHHOE CTPOEHME MOEKY bl
TWIeHa W a&lKeHoB. [OMOMormMyeckuiA psg 1 06Las opMmyria aikeHoB.  Vi3omepust
STUIEHOBbLIX YT/IEBOAOPOAOB: MEXKACCOBasA, YI/IEPOAHOrO CKefeTa, MOMOXEHNS KpaTHOM
CBA3W, reomeTpuyeckas. OCOGEHHOCTM HOMEHK/ATYypbl 3TWIEHOBLIX YI/1IEBOAOPOLOB,
Ha3BaHWA BAKHEWLUMX paavikanoB. Pu3nueckvie CBOCTBA a&IKEHOB. OMeKTPOILHBIN
XapaKTep peakuyiA, CKNOHHOCTb K peakumsM NPUCOeSVHEHUS, OKVC/IEHUS], NOSIMMepU3aumn.
MpaBio MapKOBHUKOBA WM €ro 3/IEKTPOHHOE 000CHOBaHWE. Peakuymm rasioreHMpoBaHus,
MAPOrasioreH poBaHnS, ruapartaumn, rapuposaHus. MexaHusm AE-peakupid. MoHsTVe o
peakumax nommepysaumn. ['opeHre alkeHoB. Peakuu OKUCTIEHWS B MATKUX W XKECTKUX
ycnosusx. Peakupsi BarHepa W ee 3HauyeHVe /19 OGHapyXeHWs  HenpegesibHbIX
YIrNeBOAOPOAOB,  MOyYeHWs  FMKOMeA.  /Cmonb3oBaHWe — BbICOKOW  PeakLMOHHOM
CMOCOGHOCTN  &/IKEHOB B XUMMYECKOA  MPOMbILLIEHHOCTW.  [pUMeHeHVe 3TuneHa U
nponieHa. MPOMbILLYIEHHbIE CMOCOObI MOMYYeHUs afkeHoB. Peakuym [erviipypoBaHvs U
KpeKvHra afikeHoB. J1abopaTopHble Crocobbl MOMYyYeHNs alkeHoB

2.ANKayeHsbl

MoHATVE M KTacCUMKALWA [VEHOBbIX YI/IEeBOAOPOLOB MO B3aVIMHOMY PacriofioXEHUIO
KpaTHbIX CBA3ei B MonieKyne. OCOBEHHOCTY 3/IEKTPOHHOMO M MPOCTPaHCTBEHHOIO CTPOEHUS
COMPSYKEHHbIX [VeHOB. TOHSATME O J1-3MIEKTPOHHOM CcucTeMe. HoMeHKaTypa AYEHOBbIX
yrneBoaopoaoB. OCOBEHHOCTU XUMMYECKUX CBOWMCTB COMPSPKEHHBLIX AVEHOB KaK CrieACTBue
WX 3NMEKTPOHHOro CTpoeHud. Peakuyn 1.4-npucoemyHeHund. Nonvmepusauma  O1eHOB.
Criocobbl nomyyeHnst AVEHOBbIX YIieBOAOpoaos: pabotel C. B. JSlebeaesa, AernaprpoBaHme
a/IKaHoB.

3. ALeT1IEHOBbIE YI1EBOAOPOAbI

ONEKTPOHHOE U MPOCTPAHCTBEHHOE  CTPOEHWE  aueTWieHa W Opyrux  akKWHOB.
[omMonornyeckuin - psg 1M o6l  (hopMy/na afKMHOB.  HoMeHKnaTypa  aueTWieHoBbIX
YITIEBOAIOPOAO0B. VI30MepMsi MEXKNACcCcoBasi, YI/IEPOAHOrO CKeNeTa, MOJOXKEHWS KpPaTHOM
B3, OCOBEHHOCTW PeakLMin MPUCOeAMHEHNS MO TPOMHON YriepoA-YrNepoaHON CBS3N.
Peakuma Kyueposa. Npasuno MapKoBHMKOBa MPUMEHUTENBHO K aueTuneHaMm. oaBykHOCTb
atoMa BOfopofa (KWCMOTHble CBOWCTBA a&KVHOB). OKWMCMeHWe aiKMHOB.  Peakuys
3e/IMHCKOr 0.

4. [NprMeHeHVie aLETUIEHOBBIX YI/1eBoL0poaoB. MNonvBuHMNaueTaT

[MpyMeHeHVie aLeTUNEeHOBLIX YrNeBoAopofoB. [MonmBuHWNALUETAT [lonyyeHre aueTuneHa
MMPOSIM30M MeTaHa 1 KapouaHbIM METOAOM
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Tema 2.3. ApomaTunyeckue
yrneBoaoposp!

PA3JEN 3.
KCNOPOAOCOAEPYKALLINE
COEVIHEHWA

Tema 3.1. M'MapoKcubHbIE
COeVHeHNs

MpakTunyeckne 3aHATUA U NabopaTopHble paboThl:

[MpakTnyeckoe 3aHATME Ne 3 «AMKeHbI. STWIeH»

MpakTyyeckoe 3aHsTUsE No 4 «XUMUYECKIME CBOVCTBA a/IKaHOB W a/IKEHOB

[MpakTryeckoe 3aHATME Ne 5 «ALeTUNeH. ANTKAHBD.

CamocToATeNbHaA paboTa obyyatoLLmxces:

CogeprkaHune y4ebHOro marepuana:

1 Iomonornyeckuin psf apeHoB

["OMOsIOrnyecKniA psf, apeHoB. BeH30/ Kak npeacTaBuTeNb apeHoB. PasBuTIe NpeacTaBeHNin
0 CTpoeHWn 6eH30r1a. CoBpeMeHHble NMPEeACTaB/IEHNA 00 3/IEKTPOHHOM W MPOCTPaHCTBEHHOM
CTpoeHUN GeH3ona. Ob6pas3oBaHVe apoOMaTUYecKol Ji-cucTeMbl. omMosornm 6eHsona, KX
HOMeHKnaTypa, obwaa qopmya. HomeHknatypa A Av3aMelleHHbIX  MPOV3BOAHbIX
GeH30/a; 0pTo-, MeTa-, Mapa-pacrosioxeHme 3aMecTuTenen. PrsnYecKne CBOMCTBA apeHOB

2. XMM1YeCKMe CBOICTBA apeHoB

MpuMepbl  peakUmMin - aNeKTPOMIBHOrO  3aMELLIEHIS:  Fa/loreHMpOoBaHNS,  a/TKUIMPOBaHSA
(katammzatopbl  Ppugens —  Kpadrca), HUTPOBaHUA,  Cy/b(MPOBaHWA.  Peakumm
TMOPUPOBaHMA 1 NpUCOeaVHEHU Xopa K 6eH301y. OCOGEHHOCTU XMMUYECKWX CBOWCTB
romMosioros 6eHzosla. BsavMHOe B/MsHVWE aTOMOB Ha MpUMepe TOMOJIONOB  apeHoB.
OpveHTauys B peakumsxX  3M1eKTPoUIbHOrO 3amelleHns. OpuveHTaHTel | wn Il poga.
MpYpOaHbIE  UCTOUHVKA  apOMaTUYecKVX YI/IeBOAOPOLOB.  Apomatusauma  aikaHoB U
LIMKNOANIKaHOB. ATKWIMpOBaHWe GeH30/1a

MpakTunueckne 3aHATUA N 1abopaTopHble paboThl:

MpakTnyeckoe 3aHsTHE No 6; «XMMUYECKIME CBOCTBA alIKaAVEHOB, a/IKUHOB, apeHOB»
CamocToATeNbHaa paboTa obyvaroLmxcs:

CopepxaHue y4ebHoro marepuara:

1 CnnpTbI (aU1KaHO L)

Knaccuimkaums cnvptoB Mo TWMy Yr/ieBOAOPOAHOTO pafyKana, uYmnciy apOKCUNbHBIX
rpynn v TMNy atoMa Yrnepoga, CBA3aHHOrO C MMAPOKCWILHOW FPYMMoiA. SMEKTPOHHOE Y
MPOCTPaHCTBEHHOE CTPOEHWE TMAPOKCWIBHOM Tpynnbl. BrnaHMe CTPOeHUs CrvpToB Ha UX
(hm3nyeckvie CBOMCTBA. MeXMOneKynspHas BOAOPOAHas CBA3b. [OMOMIOrMYeCcKUin - pag
MpPefe/bHbIX OfHOATOMHBIX CrMPTOB. VI30Mepusi 1 HOMEeHKNaTypa a/lkaHoM0B, UX 06LLas
(hopmyrna.  XMMMYECKVe CBOWCTBA a/IKaHOMOB. PeakUMOHHas CrMOCOGHOCTb  MpeaesibHbIX
OfIHOATOMHbIX CrMPTOB. CpaBHEHME  KWC/IOTHO-OCHOBHbLIX CBOMCTB  OpPraHUYecKMX U
HeopraHuyeckx 19 coeguHeHwl, cofepkapx OH-rpymny:  KWUCIOT,  OCHOBAHWIA,

6 23
6
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Tema 3.2. Anbfernabl U KETOHbI

Tema 3.3. Kap6oHOBble KUC/OTbI

aM(OTEPHbIX  COEAMHEHMIA (BOAb!, CMIMPTOB). Peakuun, MOATBEPKAAOLLYE KUC/IOTHbIE
CBOWCTBA CMMPTOB. PeakUy 3aMeLLEHUs TUOPOKCIBHON  rpynnbl.  MeXMOoneKynspHas
Jervaparaums CrvpToB, YCNoBKA 00pa3oBaHnst MPOCTbIX 3¢mpoB. CrioXHble  3(upbl
HEOpraHMYeCKUX W OpraHWYecKUX KWC/IOT, peakumy atepudmkaumn.  OKWCTeHre 1
OKVC/MTENIbHOE  AeruapuposaHne  crvptoB. Criocobbl MOMyYeHWs crmpTos.  vaponvs
rasioreHaikaHoB. ['maparauys  afkeHoB, YC/IOBMS ee  rposefeHus.  BoccTtaHoB/eHve
KapOOHUbHBIX COEAVHEHNIA.

2. MeTaH0/1 U1 MHOTOATOMHbIe CNYPTHI

[MpOMbILLIEHHOE MOMyYeHVe MeTaHo/Ma U NPUMEHeHMEe B MPOMBILLUIEHHOCTW. Bronornyeckoe
felicteve  MeTtaHona.  Crieumdimyeckme  Criocobbl  MOTyYeHWs  3TWIOBOMO  CrMpTa.
Pur3r0I0rMyecKoe feicTeme ataHoMa. Vsomepusi M HOMEHK/TaTypa NpeAcTaBuTeNein aByX- U
TPEXaTOMHbIX CrMPTOB. OCOGEHHOCTU XMMMUYECKUX CBOWICTB MHOFOATOMHbIX CrIMPTOB, WX
KaueCTBeHHOe OOHapyeHve. OthefbHble NPeLCTaBUTENN:  STWIEHIIMKOMb,  TINLEPVH,
Crocobbl MX MO/YYEHNs, NMPaKTUYECKOe NMPUMEHEHVE.

3.PeHon

ONeKTPOHHOE M NPOCTPaHCTBEHHOE CTPOeHWE (heHoa. B3auMHOe BAMsHWE apoMaTU4eckoro
KOMbUA WM TUAPOKCWIBHOA Tpymnbl. XUMUYecKVe CBOWCTBA (DeHOMa Kak (DyHKUMS ero
XUMWYECKOTO CTPOeHus. BpomupoBaHve (heHoma (KauecTBeHHas peakuusl), HUTpOBaHuWe
(MMKprHOBasi  KWCMOTa, €e CBOWCTBA W MpuMeHeHWe). OOpa3oBaHVe  OKpaLLeHHbIX
KOMIN/IEKCOB C MOHOM Fe3+. TMprmeHeHVe deHora. MomyyeHre (heHosa B NPOMBILLITEHHOCTMU.
MpaKTunYeckme 3aHATNSA M NnabopaTOpHble paboThl:

CamocToATeNnbHaa paboTa obyyaroLmxcs:

CopepaHuie y4ebHOro Marepriasa:

MoHATVE O KaPOOHWIbHBLIX COEAMHEHUSX. D/IEKTPOHHOE CTPOEHME KapbGOHWILHON Tpymb.
3omepusi 1 HOMEHK/aTypa anberaoB U KETOHOB. PU3MYECKME CBOICTBA KapOGOHMbHBIX
COEAVHEHMIA. PeakUMOHHas CroCOOHOCTb KapOOHWIbHBIX COEAMHEHWIA. Peakuyi OKMCIEHNA
a/bAETVA0B, KAYECTBEHHbIE peakLM Ha anbAeruaHyto rpynmny. Peakumm NONMKOHAEHCALWN:
06pa3oBaHVve (eHoohopMabaervaHbIX cvos. MprMeHeHVe anbaernaoB U KETOHOB B ObITy
M MPOMBILLIEHHOCTW. AMbAErvabl Y KETOHbI B MpYpode (3mpHble Macria, (PepoMOHbI).
MonyuyeHre KapOOHWIbHBIX COEAMHEHWUIA OKWCTIEHVEM CMMPTOB, MMApaTauyien ankuHOB,
OKVC/MeHVEM  yrnesofopofoB. Otfe/bHble  NPeACcTaBuTeM  afbAervioB U KETOHOB,
crieupmdmryeckue Ccrocobbl MX NMOMyYeHns U CBOICTBA.

rlpaKTI/IHeCKI/Ie 3aHATHNA U na6opaTopr|e pa60TbIZ

[MpakTnyeckoe 3aHATYE Ne 7 «CnmpTbl, ablernabl N KETOHb

CamocToATeNbHAs paboTa 0byyatoLnxcs:

Cofep>xaHvie y4ebHOro Mareprasa:
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M UX NMpon3BoaHbLIE

PA3JIE/ 4.
A30TOCO/EPYKALLIVE
COEVHEHMA

Tema 4.1. AMVHOKUC/OTBI

1. KapboHOBbIE KMC/OTbI

MoHATME O KapOOHOBLIX KMCMOTAX W WX KlacCU(MKaLMs.  SMEKTPOHHOe U
MPOCTPAHCTBEHHOE CTPOEHME KapOOKCWILHOA Tpynnbl. FOMOMOrMYeCKMiA psig, NpesenbHbIX
O[IHOOCHOBHbIX KapOOHOBBIX KWC/IOT, MX HOMEHK/aTypa M u3oMepus. MexxMoreKynspHble
BOAOPOAHbIE CBA3N  KApPOOKCWIbHBIX Pymn, WX B/MSHWE Ha (M3NYeCKMe CBOICTBA
KapOOHOBbIX KUC/IOT. Peakuymn, WUTHOCTPUPYIOLLYIE KCIOTHbIE CBOWCTBA W X CPaBHEHVE CO
CBOVICTBaMM  HeOpraHN4eckux KuCnoT. O6pasoBaHiie  (PYHKLMOHASbHLIX MPOU3BOAHBIX
KapbOHOBbLIX KWCMOT. Peakumy aTepudmkaLmn.  AHMOpUObI KapOOHOBBLIX  KMCOT, WX
MonyyeHVie U npumeHeHvie. O6LLWe Criocobbl MOMYYEHWS: OKWUC/IEHVE a/IKaHOB, a/IKeHOB,
MEePBUYHBLIX CMIVPTOB, aNbJernaoB. BaxHelive npeacTaBuTeNM KapOOHOBbLIX KUC/IOT, UX
ovonornyeckas ponb, Crielydmyueckyie Crocobbl MOlyYeHrs, CBOMCTBA U MPUMEHeHWe
MYPaBbWHOM, YKCYCHOW, MNabMUTUHOBOM W CTEapMHOBOW; akpWIOBOM W METaKpWIOBOA;
O/IEMHOBOIA, IMHOMEBOIA W IMHONEHOBOA; LLIABE/IEBOIA; GEH30IMHON KMC/OT.

2. CrnoxxHble ampbI. XKnpbl

CTpoeHre 1 HOMeHK/aTypa CMOXKHbIX 3(MPOB, MEXK/IaccoBas VM30Mepus C KapGOHOBLIMM
Kucnotamy. Cnocobbl MoyyeHNs CIOKHbIX 3(MpoB. OBPATVMOCTL PeakLmy ITepUtiKaLIm
M (PaKTOpbl, BAVAIOLLYE HA CMeLLEeHMe paBHOBecus. OB6pa3oBaHMe CNIOKHbBIX MOMA(UPOB.
MormaTtuneHTepedTanar. J1aBcaH Kak MpesCcTaBuTe/lb CUHTETUUECKUX BOIOKOH. XUMUYeCKUe
CBOVCTBA W MPUMEHEHME CMIOXHBbIX 3(MPOB. YKMpbl KakK CMOXHble 3(uUpbl rMLeprHa.
Kap6oHOBble KVCMOTbI, BXOLALLYE B COCTaB XUPOB. 3aBUCUMOCTb KOHCWCTEHLMW YKMPOB OT
MX cocTaBa. XUMMYECKVE CBOWCTBA >KVPOB. TOPO/M3, OMbUIEHVE, TMAPUPOBaHYE.
Buonornyeckas posib XPOoB, UX UCMO/b30BaHUE B ObITY Y NMPOMBILLYTIEHHOCTH.
MpakKTunyeckne 3aHATMNS U NnabopaTOopHbIe paboThbl:

MpakTnyeckoe 3aHsTHE NoB «KapBOHOBbIE KMCIOTbI 1 X MPOU3BOAHbIE
CamocToATEeNbHAA paboTa obyyaroLnxcs:

CopeprkaHune y4ebHoro marepuviaa:

AMVHOKMCNOTbI. [oHSTVE 06 aMUMHOKWCIOTAX, UX KnaccutmKauws 1 cTpoeHme. OnTuyeckas
V30MEPVS  a-aMUHOKWCOT.  HOMeHKmaTypa aMUHOKWCAOT. [BOMCTBEHHOCTb  KVCIOTHO-
OCHOBHbIX CBOWCTB aMWHOKMCMIOT U €8 MPWYMHbL.  BUMONspHble  MOHbL.  Peakuymn
KOHAEHCaUmK. MenTtuaHas cBsisb. CUHTETMYECKME BOMIOKHA: KarpoH, 3HaHT. Knaccudmkaups
BO/IOKOH. osTyyeHne aMMHOKIMCIOT, X MPUMEHEHIE 1 G10Mormyeckas (hyHKLWS.
MpakKTunyeckme 3aHATUA U NabopaTopHble paboThbl:

CamocToATEeNbHAA paboTa obyyarLimnxces:

10
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Tema 4.2. Benku

Tema 4.3. HyknenHoBble
KUC/O0TbI

Tema 4.4. AMVHBI

PA3OE/15. YT JTIEBOAbI
Tema 5.1. Knaccudmkaums
yrnesofoB. MoHocaxapuapbl

CopepxaHvie y4ebHOro Marepuiasa:
benkn Kak npupofHble nonmmvepbl. MNepBuyHas, BTOPUYHASA, TPETUYHAA W YETBEPTUYHASA
CTPYKTYpbI 6enKoB. PrOPUIISPHbIE 1 F00YNSPHbIE GENKN. XUMMYECKME CBOCTBA GE/KOB:
ropeHve, AeHaTtypauus, TUOPOAM3, KayeCTBeHHble (LBETHbIE) peakumn. Buonormyeckue
(OyHKUMM  GeNKoB, WX 3HadveHve. Benky Kak KOMMOHeHT mmwy. [Mpobriema 6Genkosoro
ronofaHnaA 1 NyTn ee peLLeHms.
MpaKTunyeckne 3aHAT NS U NnabopaTOopHble paboThbl:
CamocToATeNbHan paboTa obyyaroLmxcs:
CogepxaHue y4ebHOro Marepuiana:
HyKNeMHOBbIe KUC/OTbI Kak NMPYpPOAHbIe MomMMepbl. HyKneotuabl, UX CTPOeHWe, NpUMepb!.
AT n AL®, 1x B3aMMONpeBpaLLeHre 1 posb 3TOro npotlecca B npupoge. MoHatve JHK n
PHK. Crpoenve OHK, ee nepsuuHas n BTOpUYHaA CTpykTypa. Pabotbl ®.Kpuka
[.YotcoHa. KoMnniemeHTapHOCTb a30TUCTbIX OCHOBaHWIA. Perivkaups AHK. OcobeHHocTy
ctpoeHus PHK. Tunbl PHK 1 nx Guonornyeckvie QyHKUMW. ToHATE O TPOMYHOM KOZe
(kopoHe). BuocuHTE3 6efika B HKMBOW KreTKe. [eHHas WHXeHepus 1 BUOTEXHO/Or S,
TpaHCreHHble (hopMbl PACTEHUIA U KUBOTHBIX.
MpakTunyeckune 3aHATUA U nabopaTopHble paboThbl:
[MpakTyyeckoe 3aHATHE No 9: «AMUMHOKUCOTLI. benkn. HyKnenHoBble KUCIOTbb»
CamocToATeNbHaA paboTa obyvaroLwmxcs:

2 CeMecTp
CofepxaHvie y4ebHOro Marepumana:
MoHsaTve 06 ammHax. [lepBUYHbIE, BTOPMYHbIE WM TPETUYHbIE amuHbl. Krnaccugmkaums
aMMHOB MO TUMYy Yr/IeBOAOPOAHOIO paviKasia W uMCny amMMHOTPYNn B MOJEKY/IE.
["omosiornyeckue psabl NPeae/bHbIX IUGATUYECKUX U apOMaTUHECKVX aMVHOB, 130Mepys U
HOMeHKNaTypa. AMWHbI KaK OpraHuM4YeckMe OCHOBaHWA, WX CpaBHEHVE C aMMUakom U
OPYTIMA  HEOPraHMYeCKUMM  OCHOBaHMAMM.  CpaBHeHWe  XVMWYECKUX  CBOWCTB
amMpaTUYECKX N apOMaTMyeckux amyHoB. O6pasoBaHve amugoB. AHWIMHOBble 22
Kpacutenn. [oHATWE O CWMHTETMYECKVMX BOMOKHaxX. [lomamuabl 1 nonvaMugHble
CVHTETUYECKVIe BOJIOKHA. MomyyeHve ammHoB. Pabotsl H. H. 3vHnHa
MpaKTunyeckne 3aHATUSA U n1abopaTOopHble paboThl:
CamMocTosATeNbHasA paboTa obydatoLnxca: NPopaboTKa KOHCMEKTOB 3aHSATUIA, Y4eOHON
JTepaTypbl Mo M3yvaeMbIM TeMaM, Mo BOMpocam K naparpagam yye6H1Ka

Copfep>xaHvie y4ebHOro Marepviasa:
MoHsaTve 06 yrneeBojax. Knaccudwikaums yrnesogoB. MoHo-, ou- M nonmcaxapugsl,

NDNO
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Tema 5.2 Aucaxapuibl v
rosmcaxapuapl

PA3AEN 6. BUONOIMYECKUN
AKTVBHbIE COEAVHEHA
Tema 6.1. PepMeHTbI U
BUTaMWUHbI

MPEeLCTaBUTENM KXOOM rpynMbl YrieBoA0B. bronornyeckast posb Yr/ieBOLOB, X 3HAYEHME B
XU3HN YernoBeka U 06LecTBa. MoHocaxapuabl. CTpoeHVe U OMTUYECKas U3oMepus
MOHOCaXapuzoB. VX KnaccumKaLyis Mo YmcTy aToMoB YI/iepoga v Npyupoae KapboHWIBbHON
rpynnbl. Popmynbl Puiepa 1 Xeyopca 41 M300paXKEHUS MOJEKYT MOHOCaXapuzoB.
OTHeceHVe MoHocaxapaoB K D- n L-psgy. BaxHeilve npeactaBuATeNM MOHO3. [/1t0KO3a,
CTPOEHVe ee MOJeKy/bl 1 (M3NYeCKMe CBOWCTBA. TayTomepusi. XMMUYECKVe CBOMCTBa
[/IOKO3bl: PeakLyn Mo anbAeryaHoi rpynme («cepebpsiHoro 3epkasia», OKUC/IEHWE a30THOM
KMC/OTOW, MaprpoBaHue). PeakLyin r/10KO3bl Kak MHOrOaTOMHOIO CriMpTa: B3avIMOLenCTBYe
IIHOKO3bI € ruapokenaom Meay (11) npy KOMHATHOR TemnepaTtype W HarpeBaHuW. Pas/ivyHble
TUNbI GPOXKeHNA (CMIMPTOBOE, MOJIOYHOKUCIIOE). [NHOKO3a B Mprpoge. buonornyeckas ponb v
MPYMEHEHVE T/IHOKO3bl. PPYKTO3a Kak 130Mep HoKO3bl. CpaBHEHVE CTPOEHWS MOIEKY/TbI 1
XUMMYECKUX CBOWCTB T/IOKO3bl U (PPYKTO3bl. PpyKTO3a B NpUpoLe W ee Brosornyeckas
porb. MeHTo3bl. Prb03a M [e30Kcvprb03a Kak MpefcTaBUTeNM anbaoreHTo3. CTpoeHve
MO/IEKY.

rlpaKTI/ILIECKI/Ie 3aHATUA "N na6opaToprle pa60TbIZ

CamocToaTEeNbHAA paboTa obyyaroLnxcs:

CogepkaHue y4ebHOro marepuana:

Oucaxapuabl. CTpoeHve aucaxapyaos. Criocob CoUeHeHVs LMKIOB. BoccTaHasmBaroLLyie v
HEBOCCTaHaB/IMBAKOLLME  CBOMCTBA [AMCaXapuioB Kak CrIeACTBME COWIEHEHVS  LMKIA.
CTpoeHve M XUMUYECKMe CBOICTBA Caxaposbl. TEeXHOMOrMYecKne OCHOBbI MPOM3BOLCTBA
caxaposbl. JTakTo3a 1 MasibTo3a Kak 130Mepbl caxaposb.

Monmcaxapuabl. O6LLee CTPoeHVe nosnmcaxapraos. CTPoeHVe MOsEKy bl Kpaxmasia, amuiosa
M amuionekTvH. Pu3nyeckve CBOWCTBA KpaxMana, ero HaxoXieHve B Mpupoge W
ovonornyeckass  posb.  F/mkoreH.  XuMuyeckve  CBOWMCTBA  Kpaxmasia.  CTpoeHue
3/1IEMEHTaPHOr0 3BeHa LIe/UTHo/Io3bl. BrvsiHWe CTPOeHUs MOMMMEPHOI Lienu Ha (m3nyeckvie u
XUMUYECKVIE CBOCTBA Lie/UIH0N03bI. MALPOM3 Le/UIHoo3bl, 06pa3oBaHiie CIOKHbIX S(UPOB C
HEeopraHMYECKUMM 1 OpraHNYeCKUMM KUCIIOTaMK. TToHATE 06 UCKYCCTBEHHbBIX BO/IOKHAX:
aUETaTHOM LLEJIKe, BUCKO3e. HaxoxkgeHre B NpUpoge M 61oornyeckas posb Le/UIHoMosbl.
CpaBHeHVie CBOICTB Kpaxmasa 1 Lie/o/osbl.

MpakTunyeckne 3aHATUA 1N NabopaTopHbIe paboThl:

[MpakTryeckoe 3aHATMENCLO: «YTnesombl i AMUHBD

CamocTosTeNbHAsA paboTa obyyarLnxcs:

CopepxaHue y4ebHOro Marepuana:
MoHsATVe O (hepMeHTaX Kak O OMONMOrMYECKMX KaTasmsaTopax OenkoBO MpUpogbl.
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Tema 6.2. 'OpMOHBI 1 NleKapcTBa

PASOEST 7. XUMUA - HAYKA
OBELLECTBAX

Tema 7.1. CocTaB BeLLecTBa

OCOBEHHOCTM CTPOEHUss U CBOMCTB B CpaBHEHWM C HEOPraHWYeCKMMM KaTasm3aTopamn.
Knaccugmkaums — depmeHToB.  OCOGEHHOCTM  CTPOEHWSt U CBOWCTB  (DepMeHTOoB: 23
CENEKTVBHOCTL W 3(XPeKTMBHOCTb. 3aBMCVMOCTb aKTUBHOCTU (DEPMEHTOB OT TeMrepaTypbl U
pH cpefbl. 3HaueHve (epMEHTOB B BKOMIOMN 1 NPUMEHEHVE B MPOMBILLIIEHHOCTW. oHATVE
O BuTaMMHax. WX Kraccudmkaums n o06o3HaueHve. Hopma noTpe6rieHns  BUTAMMHOB.
BopopactBopumble (Ha mpuvepe ButammHoB C, rpynnbl B 1 P) v >xupopactsopyMble (Ha
nprvepe BATaMMHOB A, D 1 E). ABUTaMMHO3bI, TMMEPBUTaMUHO3bI 1 TUMOBUTAMHO3bI, X
npoiakTKa
I‘IpaKqueCKme 3aHATUNA N na6opaTopr|e pa60TbIZ
CamocTosATeNbHAdA paboTa obyyaroLnxcs:
Copiep>kaHyie y4ebHOro Marepuara:
MoHATME O TrOpMOHaX Kak OMOMOTMYECKM aKTVBHBIX — BELLECTBAX,  BbIMO/HAOLLMX
SHOOKPUHHYHO Peryfiaumio YKU3HEAEsATeNTbHOCTM OpraHn3moB.  Krnaccugmkaums ropmMOHOB:
CTepomapbl, MPOM3BOAHbIE aMVHOKIMCIIOT, NO/MNENTUAHbIE U GENKOBblE FOPMOHbI. OTAe/bHbIe
MPeLCTaBATENN: 3CTPaAMON, TECTOCTEPOH, VHCY/IMH, afpeHanvH. TOHATME O lekapcTBax Kak
XUMMOTEPAreBTUYECKVX Npenapatax. KpaTkvie NCTOpUYECKMe CBEAEHNS O BO3HUKHOBEHWN U
pasBUTUM XMMMOTepanuK. pynnbl NIeKapCTB: Cyrbammabl (CTpenToumsa), aHTUONOTUKA
(NEHVLMNANH), aHTUMMPETMKA (aCMMPWH), aHabreTVkn (aHanbriiH). MexaHu3m aelicTBiS
HEKOTOPbIX JIEKaPCTBEHHbIX MPEnapaTos, CTPOeHWe MOJIEKY/T, MPOrHO3MPOBaHKE CBOMCTB Ha
OCHOBE aHa/M3a XUMMYECKOTO CTPOEHUSA. AHTUOMOTVIKY, X KTaCCUPUKaLMA MO CTPOEHUIO,
TUIMY W CMIEKTPY [eiCcTBUS. BesonacHble Crocobbl MPUMEHEHWS, /TeKapCTBEHHbIE (hOPMbI
|_|paKTI/ILIECKI/Ie 3aHATUA "N na6opaTopr|e pa6OTbIZ
MpakTnyeckoe 3aHsTVe No 11 «Bronormyeck akTvBHbIE COBANHEHNS
CamocToAaTeNnbHaa paboTa obyyarownxcs:

OBLLAA N HEOPI AHNYECKAA XMINA

CopepkaHvie y4ebHOro Marepuania:

XuMmyeckvie  arieMeHTbl.  Criocobbl  CyLLECTBOBaHMA XUMMYECKMX 3/IEMEHTOB.  aTOMbl,
MPOCTble W CNoXHble BellecTBa. BellecTBa MOCTOAHHOMO WM MepeMeHHOro cocTasa. 3akoH
MOCTOAHCTBA COCTaBa BELLECTB. BellectBa MOMEKYNAPHOTO Y HEMOJIEKY/IAPHOTO CTPOEHVA.
Crocobbl  OTOOp@XEHUS  MOJEKY/l:  MOJEKY/ISIpHble U CTPYKTYpHble  (hopMy/ibl;
LLIAPOCTEKHEBbIE M MaclUTabHble MpocTpaHCTBeHHble (CTioapta — Bpurneba) mogenm
MOJIEKY/.

rlpaKTI/ILIeCKI/Ie 3aHATUNA N na6opaToprle pa60TbIZ

CamocToATeNbHAA paboTa obyyarLwmnxea:
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Tema 7.2. /13MepeHVe BeLLeCTBa
1 OCHOBHbIE 3aKOHbI XYM

Tema 7.3. CTpoeHme aTomMa

Tema 7.4. 2neKTpoHHaA
0060/104Ka aTOMOB

CogepxaHue yy4ebHoro marepuaa:

Macca atomoB W Mo/iekyn. ATOMHad eauHWua Maccbl. OTHOCUTENbHblE aToMHad U
MOJIEKY/IAPHAA MacChbl. KONM4ecTBO BeLLECTBA W eAUHWLBI €ro U3MepPeHUs: MoJb, MMO/Ib,
KMO/b. YUucno Asoragpo. MonsipHas Macca. TBepaoe (KpUCTa/IMYECKoe M aMOpAHOe),
XUOKOe U ra3oo0bpasHoe arperartHble COCTOSHMS BellecTBa. 3akOH ABOragpo M ero
cneacTeus. MonspHbii 06bEM  BELLECTB B Fa3000pa3HOM  COCTOSHUW.  O6beANHEHHbIN
rasoBblii 3aKOH ¥ ypaBHeHVe MeHgeneesa — KranelipoHa. Pasinums Mexay CMecsMn 1
XUMUYECKMMI COeLMHEHMAMM. MaccoBas M 0ObeMHas LO/IM KOMMOHEHTOB CMECH.
MpakTunyeckne 3aHATUA 1 NnabopaTopHbIe paboThl:

CamocToATeNbHAA paboTa obyyaroLmnxcea:

CopepxaHue yyebHoro Marepuaa:

1. MeproanyecKmin 3akoH W Meprognyeckasn cucTeMa XMMUYECKUX anemeHToB M. W
MeHzeneesa

[MpesnocbTKA: HaKor/IeHWe (haKTOOMYeCKOro Marepurana, paboTbl NpeaLecTBeHHUKOB (V.
B. [Oe6epeitHepa, A 3. LLaHkyptya, K. A HbtoneHaca, J1. KO. Meiiepa), cbe3a XUMMKOB B
Kapncpya, nmyHocTHble KadvectBa [, . MeHpeneesa. Otkpbiune [, . MeHpaeneesbiM
Meproanyeckoro 3akoHa. lA3otonbl.  COBpEMEHHOe TMOHATUE XMMMUYECKOTrO  3/eMeHTa.
3aKoHoMepHocTb  .Mo3nn.  CoBpemeHHast  (pOpMy/IMpoBKa  MeproamMyeckoro  3akoHa.
Meprognyeckas cuCTEMa M CTPOeHMe atoma. PU3MYECKMIA CMbICT MOPSAKOBOTO HOMepa
3/1IEMEHTOB, HOMEPOB TPYNMbl 1 Neproga. MNMeprognyecKkoe M3MeHeHMe CBOWCTB 3/1EMEHTOB:
paguyca atoMa; SHepPruy WMOHM3aLWMK, 37IEKTPOOTPULIATENBHOCTU. [pUYMHBI  13MEHeHWA
MET/VINYECKMX N HEMETA/VTMYECKUX CBOWCTB 3/IEMEHTOB B Fpynnax W rnepuogax, B TOM
uncrie 6OMbLLMX U CBEPXOOMbLUMX. 3HadeHVe Meproanyeckoro 3akoHa 1 Meproguyeckoi
CHCTEMbI XMMUYECKMX 3M1eMeHTOB .. MeHzeneesa [/ passuTus

2. ATOM, KaK C/IoXKHas vactrua

[JokasartenbCTBa CIOKHOCTM  CTPOEHUA artoMa: KaToAHble W PEHTreHOBCKME  flyuw,
(hOTO3(NPEKT, PAAMOAKTUBHOCTb, 3/1EKTPONM3. MnaHeTapHas Mofenb atoMa 3.Pesepdopaa.
CrpoeHve artoma rno H.Bopy. CoBpemeHHble MpeACTaB/eHNs O CTPOEHUU  aTtoma.
KopnyckynspHO-BOSHOBOM Ayanv3m HYacTuL, Mikpomypa. CocTas aTOMHOMO siapa. HyKoHb!:
MPOTOHbI M HEMTPOHBI. V130TOMbI M HYKAAbI. YCTOMYMBOCTL SAEp.

MpakTun4yeckne 3aHATUSA U NnabopaTopHble paboThl:

CamocTosiTenbHasa paboTa obyyaroLnxcs:

CofeprkaHune y4ebHOro Marepumana:

lMoHsATME 06 3MEKTPOHHOMOPOUTA/IM 1 ANIEKTPOHHOM 06/1ake. KBaHTOBblE YMCa: /laBHOE,
opbuTanibHoe  (MOBGOYHOE), MarHUTHOE W CrMHOBOE. PacrpefiesieHve  3/1eKTPOHOB M0
9HEPreTUYECKMM YPOBHAM, TMOLYPOBHAM W OpOUTanaM B COOTBETCTBUAW C  MPVHLMMNOM
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PA3E/18. CTPOEHVE
BELLUECTBA

Tema 8.1. KoBasieHTHast
XUMUYECKas CBA3b

Tema 8.2. VloHHas u
METIIMYECKAA XUMNUECKas
CBSI3b

Tema 8.3. BogopoaHas

HaMMeHbLLE  3HeprK, npuHUMiom [Maymm v npaunoM  yHga.  SMEKTPOHHbIE
KOH(Mrypaumy  atoMoB ~ XUMMWYECKVX 3/1IEMEHTOB. BasieHTHble BO3MOXHOCTW  aTOMOB
XUMUYECKMX 3/IEMEHTOB. J/IEKTPOHHAA KracCUtKaLmna XUMUYECKMX 3/IEMEHTOB: S-, p-, d-, -
3NEMEHTBI.

rlpaKTI/IHECKI/Ie 3aHATUA "N na60paToprle pa6OTbIZ

[MpakTnyeckoe 3aHATME No 12 «PellieHre pacyeTHbIX 334a4 Ha MacCOBYHO A0/H0 XUMUYECKUNX
371IEMEHTOB U KO/IMYeCTBO BelLecTBa. CTPOEHVe aToma U TUMbl XUMMYECKNX PeaKLminy
MpakTnyeckoe 3aHATHE No 13. «[lepriogmyeckuii 3akoH. [Mepuoanueckas cuctema O, U
MeHzeneesa. CTpoOeHue aTtomMa.

CamocTosATeNbHaA paboTa obyvaroLmxces:

Copiep>kaHyie y4ebHOro Marepuara:

MoHATVIE O XMMMWYECKOA CBA3W. TWMbl XUMWMYECKMX CBSA3ei: KOBa/leHTHas!, MOHHaS,
METa/UIMYECKas W BOAOPOAHas. KOBaleHTHas XUMMYeckas CBasb. [lBa  MexaHu3Ma
00pa30BaHuA 3TOM CBA3N: 0OMEHHbIA M JOHOPHO-aKLENTOPHbIA. OCHOBHbIE MapameTpb! 3TOr0
TWMa CBA3W: [/IMHA, MPOYHOCTb, 25 Yron CBSA3N WM BasieHTHbIA yron. OCHOBHbIE CBOMCTBA
KOBa/IeHTHOW CBA3: HaCbILLIEHHOCTb, MoNsApM3yemMocTb 7 MPOYHOCTb.
SMeKTPOOTPULIATENBHOCT U KMaCCU(MKALMA KOBAlIEHTHBIX CBA3e MO 3TOMY MPU3HAKY:
MONSAPHAA W HEernosisipHas KOBa/IeHTHble CBA3W. ONAPHOCTL CBA3W M MONSPHOCTb MOJEKY/TbI.
Cnocob nepekpbIBaHKA 3MIEKTPOHHBIX OpOUTaNEN 1 KaCCUMKALWA KOBATIEHTHBIX CBSA3eiA Mo
3TOMY MNpU3HaKy: O- W S-CBA3W. KpaTHOCTb KOBA/IEHTHbIX CBA3EM W KMacCUmKaLms ux rno
3TOMY MpY3HaKy: OfMHapHble, [BOVHbIE, TPOWHbIE, MOMYTOPHbIE. TUMbl KPUCTA/UIMHECKUX
PELLETOK Y BELLECTB C 3TVM TUMOM CBS3U: aTOMHbIe 1 MOJeKysipHble. Pr3nyeckme CBOMCTBA
BELLIECTB C 3TUMW KPUCTA/VIMYECKVIMA PELLIETKAMMU.

MpakTunyeckue 3aHATUA U NnabopaTopHbIe paboThl:

CamocToATenbHan paboTa obyyaroLwmxcs:

Copiep>kaHiie y4ebHOro marepuiara:

KpaiiHuin crydaid KOBasIeHTHOM MOMAPHON CBA3W. MexaHu3mM 06pa3oBaHust MOHHOW CBSA3W.
OHHble KPUCTA/UIMYECKYIE PELLIETKM U CBOICTBA BELLECTB C TakMK Kpuctasyiamn. Ocobblii
TWN XUMUYECKON CBA3W, CYLLIECTBYIOLLMIA B MeTa/1ax U criiasax. Ee oTmums n cXoacTeo ¢
KOB&/IeHTHOA W MOHHOW cBszamM. CBOICTBA METa/UIMYECKON CBs3W. MeTanimdeckyie
KPUCTa/VIMYECKVIE PELLIETKI U CBOICTBA BELLECTB C TAKUMMN KPUCT/UIAMM.

MpakTuyeckue 3aHATUA U NabopaTopHble paboThbl:

CamocToAaTeNbHas paboTa obyyarLmxcs

Copziep>KaHuie yye6HOro Marepuasa:
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XUMMYECKas CBS3b.
KomnniekcoobpasosaHve

Tema 8.4. Nonmmvepsl

PA3AE/19. BELLECTBA N X
CBOVICTBA

Tema 9.1. Knaccudmkaupys
HeopraHM4ecKnx BeLLECTB

BogopoaHas xummyeckas cBssb. MexaHn3m 06pasoBaHus Takoi CBAsW. Ee Knaccudmkaums:
MEXMOJIEKY/IApHaA U BHYTPUMOSEKYNAPHAA  BOZOPOAHble  CBA3W.  MonekynsapHble
KPUCT/VIMYECKVE PELLETKA /19 3TOr0 Tuna CBA3n. Pur3nyeckne CBOICTBA BELLECTB C
BOZIOPOAHON CBA3bIO. Bronornyveckas posib BOAOPOAHBIX CBS3EM B OpraHM3auyn CTPYKTyp
GrionommmepoB. EavHas npyposa XMMMYECKVX CBA3EN: Ha/lume pas/iMyHbIX TUMOB CBSA3ei B
O[lHOM BELLIECTBe, Mepexof OfHOro TWMa CBA3W B APYroid 1 T. n. KomniekcoobpasosaHye.
MoHsATHE 0 KOMI/IEKCHBIX COBAMHEHVISAX. KoopgvHauyoHHoe 4ncro
KOMI/IeKcoobpasoBartesii. BHYTpeHHA W BHeLHAA cdepa KOMI/IEKCoB. HoMeHk/aTypa
KOMI/IEKCHBIX COELIMHEHNIA. X 3HaueHue.

MpakTu4yeckue 3aHATUA 1N NabopaTopHbIe paboThbl:

MpakTnyeckoe 3aHaTMe No 14: «TUMbl XUMUYECKO CBA3V»

CamocTosATeNbHAsA paboTa obyvaroLLmxces:

CofepxaHue yyebHoro marepuara:

HeopraHuyeckve  nosmvepbl.  [onmMMepbl —  MPOCTble  BELECTBA € aTOMHOA
KPUCT/VIMYECKOA PELLIETKON: a/INIOTPONHbIE BUAOUAMEHEHWA Yyriepoda (anivias, rpadu,
KapouH, (oyniepeH, B3aMMOCBA3b  rmMopuamsaLym opbutaneid 'y aTtomoB Yriepoja ¢
MPOCTPAHCTBEHHBIM CTPOEHVEM a/TOTPOMNHbIX MOAVMKALMIAY; CEMEH 1 TeMyp LIeNOYe4HOro
CTpoeHus. onmMMepbl — CrOXKHbIe BELLECTBA C ATOMHOM KPUCT/UTMYECKON PELLIETKONA:
KBapL, KPeMHE3eM (OMOKCUOHbIE COEOMHEHVA KPeMHUS), KOpyHL (OKCWL alOMUHKS) W
MOMOCWIVKATbI (NOSeBble LLUNATBI, CIK0AQ, KaosvH). MiuHepasibl U ropHble nopogbl. Cepa
ryiacTmyeckas. MuHepasibHOe BOJIOKHO — achecT. 3HaueHre HeopraHMYecKuX MpUPOAHbIX
MOMMEPOB B (POPMMPOBAHWM OAHON U3 Te0sIornMyecKnX 060/104eK 3eMin — JIMTOCHEpbI.
OpraHuyeckve normmepbl. Criocobbl UX MOMyYEHUS: PeakLyn NoMMEPU3aLImn 1 peakLmmn
NoMMKOHAeHCcaum.  CTPyKTypbl — MO/MMEPOB:  JIMHEWHbIE,  Pa3BETB/IEHHbIE U
MPOCTPaHCTBEHHbIE. CTPYKTYpMpOBaHKe MO/IMMEPOB: BY/IKaHM3aLWA KayyyKoB, [y6reHve
Ge/KoB, OTBEPXKAEHME MOMMKOHAEHCALWOHHBIX NOMMMePoB. Krnaccudwmkaums novmepos no
pasINYHbLIM NpU3HaKam

|_|paKTI/Il-IeCKI/Ie 3aHATUA "N na60paToprle pa60TbIZ

[MpakTryeckoe 3aHATVe Ne 15 «[lonmmvepbi»

[MpakTryeckoe 3aHATMe Ne 16 «//ITOroBoe MpakTUYeCcKoe 3aHATHE

CamocToATeNbHasa paboTa obyyaroLmxes:

CopepxaHvie yyeGHOro Marepurara:
MpocTble 1 CroXHble BellecTBa. OKCWAbl, MX Kraccuimkaums. vapokenapl (OCHOBaHMS,
KVICIOPOACOAEPXALLIVIE KMCMOTbI, aMpOTEPHbIE TUAPOKCABI). KUCIOThI, MX Knaccupukauys.
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Tema 9.2. O6LLE CBOVCTBA
MeTa/1/10B. KOpposus MeTa/v10B

Tema 9.3.HemeTtan bl

Tema 9.4. OcHOBHbIE K/iacchl
HeopraHN4ecKmx u
OPraHMYeCKMX COeANHEHII

OcHoBaHUs, X Kraccudmkauys. Conm cpeaHivie, KUCTble, OCHOOBHbIE 1 KOMIM/IEKCHbIE.
MpakKTunYeckme 3aHAT NS U NabopaTopHbIe paboThbl:

CamocTosAATeNbHaa paboTa obyyaroLwmnxcs:

CopepkaHvie y4ebHOro marepumana:

MonoXeHe MET/VIOB B MEPUOAUYECKON CUCTEME U OCOGEHHOCTW CTPOEHMS UX aTOMOB.
MpocTble BellecTBa — MeTa/Vbl: CTPOEHVE KPUCTA/VIOB W METa/UIMYECKas XVMMUYECKast
cBsb. ObLe (wm3ndeckvie CBOWCTBA MET/VIOB M WX BOCCTAHOBUTE/bHblE CBOWCTBA:
B3aMMOZECTBME C HeMeTasiamMy (KMC/OPOMAOM, rasioreHamu, Cepold, asoToM, BOAOPOAOM),
BOZOW, KWCMOTaMK, pacTBopaMu  COMeil, OpraHWYecKMMM  BellecTBaMu  (CrMpTamu,
rajioreHasikaHamu, (heHosioM, KucioTamy), Lwenodamn. Okevgbl U TWAPOKCOLI METa/I/IOB.
3aBMCMMOCTb  CBOMCTB 3TWX COEAMHEHWIA OT CTereHeil OKWCTIEHWS METa/IIoB. 3HaueHue
MET/IOB B NPUPOAE WM MMU3HN OpraHu3MoB. [MOHATVE KOPPO3WM METa/VIoB. XMMMYECKast
KOppo3us.  JNeKTpoXMMMYeckas Kopposus. Criocobbl 3alyTbl MET/VIOB OT - KOPPO3WN.
MeTa/bl B npupogde. MeTa/uypris 1 ee BAObL MUPO-, TWOPO- W 3MeKTPOMETa/UTYPris.
DNEeKTPOU3 pacr/iaBoB 1 PaCTBOPOB COEAVHEHUIA MET/IIOB U €70 NMPaKTUYeCKOoe 3HaYeHMe.
MpaKTunyeckne 3aHATUS U NabopaToOpHbIe paboThl:

[MpakTyyeckoe 3aHATUE Ne 17«MeTasiibb

CamocToATeNbHasA paboTa obyvaroLwmxcs:

CopepxaHvie y4ebHOro Marepuana:

MonoxeHve HeMeTa/oB B Meproanyeckolt cucTeMe, OCOBEHHOCTW CTPOEHWSt X aTOMOB.
ONeKTPOOTPULATENbHOCTb.  BriaropofHble  rasbl.  OfIEKTPOHHOE  CTPOEHME  aTOMOB
61aropofHbIX rasoB 1 OCOBEHHOCTN UX XMMUYECKUX U (M3NYECKMX CBOWCTB. HemeTasibl —
MPOCTble BeLEeCTBa. VX artOMHOE W MOJIEKY/IPHOE  CTPOeHVe WX,  AJIIOTPOMUS.
OKVC/MTENbHbIE  CBOICTBA:  B3aMMOZEWCTBME C  MeTa//lamK,  BOZAOPOAOM,  MeHee
ANEKTPOOTPULATENIbHBIMA ~ HEMET/VIaMK,  HEKOTOPbIMA ~ CTIOXHBbIMA ~ BELLIECTBaMM.
BoccTaHoBUTENbHBIE CBOWCTBA HEMET/VIOB B peakumsx C (iTopoM, 29  KWCIopOoaoM,
C/IOXKHBIMY BELLECTBaMM — OKUC/IMTENISIMM (@30THOM 1 CEPHOI KCIIOTaMmM U Ap.).
MonyyeHVe aMMViaka M XOPOBOAOPOMAA CUHTE30M M KOCBEHHO. PU3MYECKVe CBOVCTBA.
OTHOLLEHME K BOfE: KMC/OTHO-OCHOBHbIE CBOWCTBA.

|_|paKTI/Il-IeCKI/Ie 3aHATUA N na6opaToprle pa6OTbIZ

lMpakTnyeckoe 3aHATVe Ne 18 «HemeTasibh

CamocToAaTeNbHasA paboTa 06yyaroLWwmnxcs:

CopepaHuie y4ebHOro Marepriana:

1 Okcuabl

Heconeobpasytolpe 1 coneobpasytolpe okcuabl. KUCIOTHbe OKCUfbl, WX CBOMCTBA.
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PA3JIEN 10. XVIMUYECKME
PEAKLI/V

Tema KOJ1.Knaccudmkauys
XUMUNYECKUX peaKLinii B
OpraHN4yecKom u
HEOPraHMYeCKOM XM

OCHOBHble OKCWfpI, UX CBOVCTBA. AMOTEPHbIE OKCWApI, X CBOMCTBA. 3aB1CMMOCTb CBOWCTB
OKCWI0B MET&/VIOB OT CTEreHW OKWCMeHNs. AHMMapuabl KapboHOBbIX KWC/IOT Kak aHaioru
KMCMOTHbIX OKCUZOB.

2. OcHoBaHVA

OCHOBaHWs B CBETe TEOpPUM 3MIEKTPOIUTUYECKON Avccoumalym. OCHOBaHWS B CBETe
NPOTO/MTUYECKO TeopuK. KraccumKkaLms OpraHUYecKMX Y HeopraHUYECKMX OCHOBAHWIA.
XUMUYeCKVie CBOVCTBA LLE/OYEN 1 HEpaCcTBOPUMBIX OCHOBaHMiA. CBOMCTBA BECKMCIOPOAHbIX
OCHOBaHWIA: aMMMaKa 1 aMMHOB. B3aMHOe B/MSHYIE aTOMOB B MOJIEKY/IE aHWIMHA.

3. Kncnotbl

Kvucnotbl B CBETE TeOpWMM  AIEKTPO/IMTMYECKOA — auccoumaumn.  Kucnotel B CBETE
NPOTO/MTUYECKO Teopun. Kraccudwmkaums OpraHMYecKUX WM HeopraHUYeCKMX KUC/IOT.
OO6Lupe CBOWCTBA KUC/IOT: B3aMMOZENCTBYE OPraHNYeCKUX N HEOPraHWYecKUX KUC/OoT C
MeTa/VlaMy, OCHOOBHbIMA 1 aMOTEPHbIMA ~ OKCUZAMA U TUAPOKCUZaMK,  COMAMM,
006pa3oBaHMe CMOXKHbIX 3MpoB. OCOBEHHOCTN CBOWCTB  KOHLEHTPMPOBAHHOA CEpPHOA 1
a30THOW KUC/OT

4. Corm

Knaccudmkaumss 1 XvMndeckue  cBoicTBa  coneil.  OCOGEHHOCTM  CBOWCTB  COMel
OPraHNYECKMX 1 HEOPraHUYeCKVX KUC/OT

5 TleHeTnyeckasd CBs3b MeXOy K/acCaMy OpPraHUMYeCKMX W HeopraHU4ecKmx
COBAVIHEHMI

[MOHATME O reHETUYECKON CBA3N Y TeHETUYECKUX PAfaX B HEOPraHWYECKON M OpraHMYecKol
30 xummn. eHeTUYeCKmMe psfbl MeTana (Ha Nprvepe KarbLyis U Kenesa), HemeTasia (cepbl
N KPEMHUS), NEPEX0AHOro afiemMeHTa (LyHKa). MeHeTuYecKme psidbl U reHeTUYECKas CBsA3b B
OPraHNYecKon XumMmn. EAMHCTBO MMpa BELLECTB.

MpakTwnyeckne 3aHATUA 1 NnabopaTopHble paboThl:

MpakTryeckoe 3aHsTre Ne 19 «KnaccudmKaLwms HeopraHNYECKX COeAMHEHMIA»
CamocToATeNnbHan paboTa obyyaroLmxcs:

Copiep>kaHiie y4ebHOro Matepuaa:

[MOHSATVIE O XUMUHECKOI peakLmmn. Peakuyn, naylipme 6e3 M3MeHeH s KaYeCcTBEHHOrO cocTaBa
BELLIECTB: a/NIOTPONM3aLImMs 1 U3oMepu3aLs. Peakuumn, maoylpe C M3MeHeHVeM COCTaBa
BELLECTB: M0 YMC/y W XapaKTepy pearvipytomx 1 06pasyroLLMXCA BELLECTB (pas/ioKeHus,
COEAVHEHMS, 3aMeLLEHVs, 00MeHa); MO W3MEHEHWIO CTErMeHeil OKUC/TIEHUS  3/1EMEHTOB
(OKMCIMTENBLHO-BOCCTAHOBUTEbHBIE U HEOKWC/IUTE/IbHO-BOCCTAHOBUTE/bHbIE PeaKLyn); 1o
TernI0BoMy 3peKTy (3K30- M 3HAOTEpPMMYECKVE); Mo (hase (FOMO- U TeTePOreHHbIE); Mo
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Tema 10.2. BeposaATHOCTb
MPOTEKaHUA XUMNYECKUX
peaKkLMiA.

Tema 10.3. OKUCNUTENbHO-
BOCCTAHOBUTE/IbHbIE PeaKLIMN.
ONEKTPOXMMUNYECKIME MPOLIECCHI

Hanpas/feHMo  (obpaTvMble M HeobpaTVMble); MO WCMO/b30BaHWKO  KaTa/msaropa
(KaTa/MTUYECKME N HeKaTa/IMTUYECKME); MO0 MeXaHu3My (pagvKaibHble, MOMEKY/SpHbIE U
VIOHHbIE).

MpakKTun4yeckue 3aHATUA U NnabopaToOpHble paboThl:

CamocTOsiTeNbHas paboTa 0byyarLWwmnxcs:

CopepxaHue yyebHoro marepuaa:

BHYTpEHHA1 ~ SHeprus,  SHT&/bnWA.  TervioBoM  3IEKT  XMMUUECKMX  pPeakLUuiA.
TepmoxvMmyeckre ypaBHeHWs. CTaHgapTHas SHTa/IbNns peakumin U 06pa3oBaH s BELLECTB.
3akoH I". W. ecca v ero crieacTBust. SHTPonms. CKOPOCTb XMMUYECKMX peakUMii. [oHsTME 0
CKOPOCTU peakumid. CKOPOCTb FOMO- W TETEPOreHHOM peakLMn. OHEPrist aKTvBaLn.
PaKTopbl, BUSIOLLME Ha CKOPOCTb XUMMYECKOI peakummn. Mprpoga pearvipytoLLyxX BELLECTB.
Temneparypa (3akoH BaHT — lMogxpa). KoHueHTpauwms. Katanmsatopbl U KaTaims: romo- 1
reTeporeHHbIA, WX MeXaHusMbl. PepMeHTbl, WX CpaBHEHWE C  HEOPraHWYecKVIMM
KaTanmsatopamu. 3aBMCUMOCTb CKOPOCTU peakumidi OT MOBEPXHOCTU  COMPUKOCHOBEHUS
pearvpyroyx BellecTs. OBpaTUMOCTb XMMUYECKUX peakumiA. XUMUYeCKoe paBHOBECHE.
[MoHATME O XMMWYECKOM pPaBHOBECUMM. PaBHOBECHbIE KOHLEHTpauyn.  [MHaMUYHOCTb
XMMWYECKOr0 paBHOBecKs. PaKTopbl, B/IMAIOLLME Ha CMELLIEHME PaBHOBECUA: KOHLIEHTpaLA,
[aBneHve, Temneparypa (npuHuyn SlelLlatense).

MpakTun4Yeckne 3aHAT NS M NnabopaTOpHbIe paboThbl:

Mpaktnyeckoe 3aHsaTE Ne 20 «Knaccudmkaumsi XUMMYECKUX —peakumid.  CKOpocTb
XUMMNYECKMX PeaKkLyiA. XUMMYECKOE PaBHOBECHIE.

CamocTosAATeNbHas paboTa 0byyarLLnmxcs:

CogepkaHvie y4ebHOro marepurana:

1. OKMCNTENTBHO-BOCCTAHOBUTESIbHBIE PEaKLIN

CreneHb okvicnieHns. BocctaHoBUTENNM U OKuUCMTeNW. OKWCNEHVMe U BOCCTaHOB/IEHVE.
BaxkHeliLne OKMCIUTENM U BOCCTaHOBUTE/M. BOoCCTaHOBUTE/bHbIE CBOCTBA METa/II0B —
MPOCTbIX BewecTB.  OKUC/UTENbHbIE M BOCCTAHOBUTE/bHbIE CBOWCTBA HEMET/VI0B —
MPOCTbIX BELLECTB. BOCCTaHOBUTE/bHbIE CBOMCTBA BELLECTB, 06Pa30BaHHbIX 3/IEMEHTaMV B
HV3WeR (OTpUUATENbHOM) CcTeneHn 28 okucnieHns. OKMCINTENbHbIE CBOCTBA BELLIECTB,
00pa3oBaHHbIX  37eMeHTaMM B BbICLLE  (MO/IOKUTENBHOM) — CTEMEHW  OKUCTIEHUS.
OKMCNUTENbHbIE 1 BOCCTaHOBUTE/bHbIE CBOWCTBA BELLECTB, 06Pa30BaHHbIX 3/eMeHTaMu B
MPOMEXYTOUHbIX CTEMEHAX OKWUCIEHUA. Peakumy MeXaToMHOro W1 MeXMO/EKYISpHOro
OKUCNEHNSA-BOCCTAHOB/EHMA. PeakLyn BHYTPUMOJIEKY/IAPHOTO OKUC/IEHNS-BOCCTAHOB/IEHNS.
Peakumy  CaMOOKVC/IEHNS-CAMOBOCCTaHOB/IEHNS  (4VICMPOMNOPLMOHMPOBaHKs).  MeTtogpl
COCTaB/IEHVS1  YPABHEHWA  OKMC/IUTENbHO-BOCCTAHOBUTENbHBIX — peakumin.  MeTop
9MIEKTPOHHOIO GasiaHca. BrmsHve cpefibl Ha NpOoTeKaHWe OKMC/INTE/IbHO-BOCCTaHOBUTE TbHbIX
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Tema 10.4. PacTBopbl

PASAE/T 11. XMMWUA

S/IEMEHTOB

Tema 11.1 Bogopopg,

MPOLIECCOB.
2. JNeKTpon3

XUMUYECKME UCTOYHUKM TOKA. ONEKTPOAHbIe NOTeHUMabl. PAg CTaHOAAPTHBIX 3MEKTPOAHBIX
MOTEHLMANOB  (3MIEKTPOXMMUYECKUIA  Psf,  HanpsbkeHWA  MeTa/vioB).  [anbBaHWYecKme
3MEMEHTbI U MPUHLMMBI X paboTbl. CocTaB/eHMe ra/lbBaHNYECKMX 3/ieMeHToB. ObpasoBaHe
ralbBaHNYECKUX Map Mpn  XUMUYECKUX  MPOLieCCaX. [ManbBaHWNYECKNE  3MIEMEHTHI,
MPYMEHSIEMbIE B YKM3HW: CBMHLIOBAA aKKyMY/ISTOpHas Gatapes, HUKe/b-KaamueBble bartapeu,
TOM/IMBHbIE 3/IEMEHTDI. 3I'IeKTp0fII/13 pacriaBOB M BOAHLIX [PacTBOPOB  3/1EKTPO/IATOB.
[MpoLEeCChl, MPOUCXOAALLME HA KATOLE W aHOAE. YPaBHEHS 3/IEKTPOXUMUYECKUX MPOLIECCOB.
ONeKTpPo/M3  BOAHLIX PacTBOPOB C  WHEPTHbIMX  3/IEKTPO4aMU.  INEKTPOIM3  BOAHbIX
pacTBOPOB C PacTBOPMMbIMY 3/IeKTPOLaMU. paKTUYeCcKoe MPUMEHEHWE 3M1IeKTPOIn3a
MpakKTunyeckne 3aHATUSA 1 NabopaTOpHble paboTbl:

MpakTnueckoe 3aHsTre Ne 21 «OKUCINTENIbHO-BOCCTAHOBUTESbHbIE PEAKLMA. DNEKTPOSING.
CamocTosiTeNnbHas paboTa 06yyaroLLmxcs:

CogepKaHie y4ebHOro Marepuaa:

lMoHATVE O pacTBOpax. PUMKO-XMMMYECKad MpUpoda PacTBOPEHUA U PacTBOPOB.
B3aMmopeicTBMe pacTBOPUTENA M PACTBOPEHHOrO BeLLECTBa. PacTBOPMMOCTb BELLIECTB.
Crocobbl BbIpaXKeHUs KOHLIEHTpaLMM pacTBOPOB: MacCoBas [0/ PaCTBOPEHHOIO BELLECTBa
(NpoueHTHast), MonspHass. Teopyst  3MEKTPONUTUYECKON — auccoumaumn.  MexaHu3m
AnccoLMaLyn BELLIECTB C Pas/IMYHbIMA TUMaM XUMMYECKUX CBSA3ei. BKnaf pyCCKUX YUeHbIX
B pa3BUTVE MPEACTaBMEHWIA 00 3MEKTPONUTAYECKON auccoLmanmm. OCHOBHbIE MOMOMXEHUS
TEOpUM 3NEKTPONMTUYECKOA Auccoupauyn. CTeneHb 3M1eKTPOUTUYECKON auccoumaLmm m
(haKTopbl €ee 3aBUCUMOCTW. CuibHble W CPedHve 3MeKTpouTbl.  [uccoumaums  Bodpl.
BogopoaHbii nokasatenb. Cpeda BOAHbIX PacTBOPOB 3/IEKTPOMMTOB. Peakuum obmeHa B
BOAHbIX pacTBOpax 3/1EKTPO/IATOB.

Mmapor3  Kak O0OMeHHbIA  npouecc.  HeobpaTuMbiA  TUAPOM3  OPraHUYecKMX U
HEOPraHMYECKNX COEAVHEHMIA N ero 3HaueHue B MPaKTUYECKON AeSTeNbHOCTU YerioBeKa.
O6paTMbliA - ruaponm3  coneid.  CTyneHyaTblid  rmaporm3.  [MpakTuyeckoe MNPUMEHEHNE
rmgpormsa.  TugponmMs  opraHMueckmx  BellectB  (GefIKOB,  >KMPOB,  YI/IEBOLOB,
NOMMHYKNeoTnaoB, AT®) 1 ero GMONMOrMYECKoe U MPaKTUYECKOe 3HaueHVe. OMblieHne
YWUPOB. Peakuys aTeprdmKaLimn.

MpakKTunueckne 3aHATNA 1 NabopaTOpHbIe paboThl:

CamocTosiTeNnbHasA paboTa obyvarLwmnxcs:

CopepxaHue y4ebHOro Marepuana:
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[IBOVICTBEHHOE MO/IOKEHVE BOLOPOLA B MEPMOAMYECKOM cucTeme. W30Tombl BOAOPOJA.
Tspkenas Bofa. OKMC/IUTENbHbIE N BOCCTAHOBUTE bHbIE CBOWCTBA BOAOPOLA, ero nosyyeHue 2
W npyMeHeHve. Pomb BOZOPOJA B XVIBOM WM HEXVBOW Mpupoge. Boga. Ponb BOAbl Kak
Cpes006pasyHoLLEro BELLECTBA KIETKW. DKOMOTMYECKYEe acrekTbl BOLOMO/b30BaHMA.
MpakKTunyeckne 3aHATUA N NabopaTopHble paboThl: - LWL LM
CamocToATeNbHAaA paboTa obyyarLwmxea: -
CopepykaHue y4ebHOro Marepuana: 2
LenouHble MeTaribl. OOLLgA  XapakTepucTVKa LUEMOYHbIX METa/VI0B HAa  OCHOBaHUM
nosoXkeHns B Meprognyeckon cucteme anemeHToB [.M.MeHeneea 1 CTPOEHUS aTOMOB.
MonyyeHve, (M3NYECKME W XUMUYECKVE CBOWCTBA LUEMOYHbIX METa/IoB.  KaTvoHbI
WEMOYHbIX META/VIOB  KaK BaXHEMas XuMMYeckas (hopma WX CyLUECTBOBaHWA,
PerynsTMBHasi Po/ib KATVIOHOB KaiMsi U HaTpus B XWUBOI KreTke. MpypoaHble coeavHeHS
HAaTPVA U Kannis, UX 3HaYeHVe.
OOLLas XapaKTepuCTVKa LLE/I0YHO3eME/TbHbIX MET/VIOB U MarHisi Ha OCHOBaHW MOSIOXEHNSA
B Meprioanyeckoii cucteme anemMeHToB [, 1 MeHzeneesa 1 CTPOeHMs aTomMoB. KarbLyid, ero
MoyyeHve, (M3MYECKVE N XUMUYECKVE CBOWCTBA. BakHelLe COeaMHEHWS Karbums, UX
3HaueHVie 1 NpMeHeHve. KanbLiyii B MPUPOgE, ero 6rosorndeckas porb.
|_|paKTI/ILIECKI/Ie 3aHATUNA N na6opaTopr|e pa60TbIZ
CamocToATeNnbHaA paboTa obyyarloLwmnxea: -
CopepykaHue y4ebHOro mMarepuana: 2
ANIOMUHUIA.  XapaKTepuCTUKa a/FOMUHUS Ha OCHOBaHUM MOMIOXKEHWS B [Meprogmyeckoin
cucteMe anemeHtoB [l Wl MeHpeneeBa 1 CTpoeHVst atomMa. [lonydeHvie, (mandeckue u
XUMUYECKVE CBOICTBA &/IIOMUHUA. BakHelLLme COeaVHEHWS a/IlOMUHUS, WX CBOWCTBA,
3HaueHve ¥ npuMeHeHve. MNprpoaHble COeAVHEHUSA alIOMUHIS.
Yrnepoq W KpemMHuiA. OOLWas XapaKTepuCTVKa Ha OCHOBaHWM WX  MOMIOXEHUA B
Mepvognyeckoii cucteme O, W MeHgeneeBa M CTpoeHusi atoma. [pocTble BELLECTBa,
00pa3oBaHHble 3TUMM 3/leMeHTaMn.  OKcubl W TUAPOKCUABI Yriepoja U KpPeMHYA.
BaXHeiiLLMe COMM YroNbHOM 1 KPEMHUEBOW KUCIOT. CUMMKATHas MPOMBILLIEHHOCTb.
MpakTn4yeckne 3aHATUA U NabopaTopHble paboTbl:
CamocToaTeNbHas paboTa 0byyaroLLmxcs: :
CopeprkaHue y4ebHoro marepuaa: 2
OOLWpasA  XapakTepucThKa 3/1EMEHTOB 3TOM pynnbl HA OCHOBaHUM WX MOMOXEHWUS B
Tema 11.4 SnemeHTbl VA Meprognyeckoii cucteme anemeHToB . . MeHpeneesa 1 CTpoeHnsi atomoB. CTpoeHvie
rpynnb| MO/IeKy/bl a30Ta M a/VIOTPONHbLIX MOAMMKaLMIA doctiopa, MX (IM3NYECKME U XUMUYECKUE 2 12
cBOiicTBa. BogopoaHble coeauHeHus aneMeHToB VA-rpynnbl. Okewabl asota v ¢ocopa,
COOTBETCTBYHOLLME UM KUCMOTbI. CoMM 3TUX KUCIOT. CBOMCTBA KMCMOPOAHbIX COEAVHEHWIA

12

Tema 11.2. OnemeHTbl IA K TA -
rpynn

Tema 11.3 ANHOMUHWIA, YT1epog
N KPeMHUIA
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asota M (oocgopa, WX 3HaYeHVe W MpUMeHeHve. A30T U qocop B Mpupode, WX
Bronornyeckas porib.
rlpaKTI/ILIECKVIe 3aHATUNA N na6opaToprle pa6OTbII
CamocTosATeNbHaa paboTa obyyarLLmxcs:
Copep>xaHue y4ebHOro Marepuaa:
OO0LLaA  XapaKkTepuUCTUKA 3MIEMEHTOB 3TOA PYMMbl HA OCHOBaHUM WX TOJIOXKEHWS B
lMeproanyeckoin ccteme anemeHToB [, V. MeHpeneesa 1 CTPOEHWS aTOMOB. YT/Iepog, U ero
Tema 11.5. SnemeHTbI IVA- annotponus. CBOCTBA a/VIOTPOMHBIX MOAUMMKALWIA YIIepoaa, X 3HaUeHMe 1 NMPUMEHEHNE.
rpynnol. OKeuppbl M TMOPOKCUALI YIeposa N KPeMHMS, UX XMMUYeckue ceoiicTBa. Conm yrosibHoW U
KPEMHVEBbIX KUC/IOT, VX 3Ha4eHVe 1 npyveHeHre. MprpooobpasytoLas posib yrieposa Ans
YKMBOW M KPEMHUS [J7191 HEXKMBOA NMPUPOLb!.
|_|paKTVI'-IECKI/Ie 3aHATUNA N na6opaT0prle pa60TbIZ
CamocTosATe/bHaA paboTa obyyarLmnxcs:
NpomexxyTouHas aTTecTauma:
Bcero:

[Nsl XapaKTepPUCTMKN YPOBHS OCBOEHS YUYe6GHOr0 MaTepuasa UCMonb3ytoTcs crefytoLye 0603HaUeHus:
1 - 03HAKOMUTENbHBIN (Y3HaBaHWe paHee U3yYeHHbIX 0GBEKTOB, CBOVICTB);
2 - PenpOAYKTMBHbIIA (BbINOMHEHUE AEATENbHOCTU MO 06pa3Lly, MHCTPYKLU UK Nog, pyKOBOACTBOM)
3 - NpoayKTUBHbI (NNaHUPOBaHME U CAMOCTOSITE/IbHOE BbINOMHEHWE AEATENLHOCTY, PELLEHNE NPOBIEMHbIX 33aau)
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3.YCNNOBUA PEANTM3ALINM PABOYEW MPOrPAMMbI YUEBEHOW ANCLIMANHBI

3/1.Tpe6oBaHNSA K MMHMMa/IbHOMY MaTepuasibHO - TEXHUYECKOMY 06ecreyeHunto
Peanuzauysi nporpammbl  AUCUMMANHBI  NpefycMaTpUBaeT Hauume y4yebHOro KabuHeTa
«XUmuK;  bronorun; reorpadun; 3KOMOTMYECKUX OCHOB MPMPOAONO/b30BaHNS; MUKPOGUONOruu,
(h13M0NOrNM NUTAHWS, CAHUTAPUN U TUTVEHDI;
O6opyaoBaHMe y4yebHOro KabuHeta:
- NocafloyHble MecTa MO KOMMYECTBY O0OY4YatOLLMXCS;
- paboyee MeCTO nNpenoaaBaTens;
- pa3gaToYHbIA MaTepran (TeCTbl, NOCOGKS NO NPaKTUYECKMM paboTaMm, NEKLUN);
- HarnaaHble MaTepuanbl
O6opyaoBaHMe NabopaTopuMu:  XMMKUYEcKas Mocyda, XUMUYECKUe PeakTUBbl, MpuUoopbl  Ans
BbINO/IHEHWS OMbITOB, HAGOPbLI MHEPA/IOB.

3.2. H(hopmaLmoHHOe 06ecrieyeHne peasinsaLmm NporpamMmmbl

3.2.1. MNMeyaTHbIe N3gaHUA

OCHOBHbIE UCTOYHUKU:

1 EpoxuH KO.M. Xummusi gns npoeccuin n cneunanbHOCTe TEXHNUYECKOTO U eCTeCTBEHHO-
Hay4HOro npodgwmneii: y4ebHUK Ans cTyd. y4upexaeHui cpefd.npod. obpasoBaHus /  HO.M.EpOXuH,
KoBanesa. 6-€ n3f., ctep. — M: M3aaTenbCkuin UeHTp «Akagemnsy», 2019.

2. 'nnHka, H.J1. O6bwasa xumus: yvebHoe nocobue / 'nuHka H .J1. — Mocksa: KHoPyc, 2020. -
749c.— (CNO)

3. AptemeHko, A.WN. OpraHuueckad xumus: y4yebHuk / AptemeHko A .M . — Mocksa :
KHoPyc, 2018. — 528 ¢c. — (C 1 0O)

JonosHNTeNbHbIE UCTOYHUKMN

1 labpuensH O.C., OctpoymoB W.I'., Octpoymosa E.E. n gp. Xumua ans npodeccuii un
CMeumasibHOCTe eCTeCTBEHHO-HAYYHOro Mpouns: YYebHUK Ans CTyh. Y4YpexneHuin cped.npod.
ob6pasoBaHua. — M., 2014.

2. TabpuensH O.C., OctpoymoB W.I'., Cnagkos C.A., OopodeeBa H.M. TMpakTukym: yueb,
nocobuve 4n1s CTy[. yupexxaeHuin cpef. npod. obpazosaHus. — M., 2014.

3. labpuenas O.C., OctpoymoB W.I'., Cnagkos C.A. Xumms: nocobvie A/id MOArOTOBKU K
Er3: yye6.nocobue ans CTya. yUpexxaeHuii cpeq. npod). obpasoBaHms. — M., 2014.

4. EpoxuH HO.M. Xumus: 3agaum n ynpakHeHns: yye6.nocobre ans cTyd. yUpexxaeHuin cpeg,
npod. obpasosaHus. — M., 2019.

3.2.2. QNeKTPOHHbIE U3AaHNA N 3NIEKTPOHHBbIE Pecypcbl

NHTepHeT-pecypebl
www.msneb.ru (HOb - HayunoHanbHas a/1eKTpoHHas 61ubnmnoTeka)
www.book.ru (3neKTpoHHas 61bmoTeyHas cucTema)
www. pvg. mk. m (onumnuaga «lMokopy BopobbeBbl ropbl»).
www. hemi. wallst. ru (O6pa3oBaTefibHbI CainT AN LUKOMIbHUKOB «XUMUS»).
www.alhimikov.net (O6pa3oBaTe/ibHbIin CalT 415 LUKONIbHUKOB).

Www. chem. msu. su (21eKTpoHHas 6ubanoTeKa No XMmMnm).
www.enauki.rn (MIHTepHeT-u3gaHve 41s yunteneid «<ECTECTBEHHbIE HaYKM»).
www. hvsh. ru (KypHan «XuMus B LLIKONE»).

www.hij.rn (KypHan «XuMmus n xmsHb»).

www.chemistry-chemists.com (31eKTPOHHbIN XypHaN «XUMUKN N XUMUS»).


http://www.msneb.ru
http://www.book.ru
http://www.alhimikov.net
http://www.enauki.rn
http://www.hij.rn
http://www.chemistry-chemists.com

AXAPAKTEPUCTUKA OCHOBHbIX BUAOB YUYEBHOW AEATE/IbHOCTU

CTYOJEHTOB

4.1. XapaKTepuCTMKa OCHOBHbIX BUA0B Y4eOHOM feATeNIbHOCTN CTYAEHTOB

Copep>«aHue 0byueHns

BaykHeliLve
XUMUYECKME MOHATUSA

OCHOBHbIe 3aKOHbI
XM

OCHOBHbIe Teopun
XMW

BavkHeiiLLme BeLLieCcTBa
1 MaTeprasbl

XapaKTepyCTKa OCHOBHbIX BWAOB [eATESlbHOCTU CTYLEHTOB (Ha YpOBHe
yUebHbIX AEUCTBUIA)

YMeHVie fAaBaTb OrpefeneHe W OnepupoBaTb  CrEAYHOLLWMA  XUMMYECKMI
MOHATUAMM: BELLECTBO, XUMUYECKUIA 3MIEMEHT, atoM, MOJIeKysia, OTHOCUTESbHbIE
aToMHasi U MOJIEKY/IIPHas MacChl, VIOH, a/yioTPOnKs, M30TOMbl, XMMUYECKas CBA3b,
3M1EKTPOOTPULIATENIbHOCTb, BaJIEHTHOCTb, CTereHb OKWUC/IEHWS, MOfb, MOJIpHast
macca, MO/spHbIA 06beM ra3006pa3HbIX BELLECTB, BELLECTBA MOJIEKY/ISPHOMO W
HEMOJIEKY/IAPHOrO ~ CTPOEHWS,  PacTBOPbl,  3MIEKTPO/MT U HE3NEKTPO/NT,
AMEKTPONIATUYECKas MCCOLMALIWS, OKVCIUTE/b U BOCCTAHOBUTESb, OKVC/IEHVE W
BOCCTAHOB/IEHME, TErN/I0BOA 3(DEKT peakuyn, CKOPOCTb XMMMUYECKON peakuyn,
KaTa/m3, XMMUYECKOe PaBHOBECME, YIIEPOAHbIV CKENeET, (lyHKLMOHabHAsA rpyrmna,
130MepKisi, rOMOJIorus

PopMy/MpOBaHME 3aKOHOB COXpPaHEeHUS MacChbl BELLECTB W MOCTOSHCTBA COCTaBa
BELLIECTB.

YCTaHOBKa NMPUUMHHO-CNIEACTBEHHON CBA3N MEXIY COAEPXaHMEM 3TUX 3aKOHOB U
HarmcaHeM XYMUYECKIX (hopMy/ 1 YpaBHEHWIA.

YCTaHOBKa  3BO/IFOLMOHHON  CYLLHOCTU  MEH[ENIeeBCKOM U COBPEMEHHOA
(hOpMy/IMPOBOK MEPUOANHECKOTO 3akoHa [, V. MeHpeneesa.

OOGbsICHEHME  (M3NYECKOrO  CMbIC/1Ia  CUMBOMMKV  MEPUOANYECKON  TabnnLpl
XUMUYECKUX 3neMeHToB [l . MeHpeneeBa (HOMEpPOB 3/IEMEHTa, Meproja,
rpynnbl) ¥ yCTaHOBKA MPUYMHHO-CNEACTBEHHOM CBA3N MEX/Y CTPOeHWeM atoma v
3aKOHOMEPHOCTSIMMA  M3MEHEHWSI  CBOICTB  3/IEMEHTOB M 00pasoBaHHbIX VMM
BELLIECTB B Neprofax 1 rpynmnax.

XapaKTepucTyKa M1IEMEHTOB MastbIX M BOMbLUMX MEPVOLOB MO UX MONIOKEHNIO B
Meproanueckoin cucteme . V. MeHpeneesa

YCTaHOBKa 3aBVICUMOCTU CBOWCTB XVMWYECKVX BELLECTB OT CTPOEHWS artoMOB
00pasyHoLLMX MX XUMUYECKMX 3IEMEHTOB.

XapaKTepmCTVIKa BOXKHEMLLIMX TUMOB XUMMYECKUX CBA3E/ 1 OTHOCUTE/IbHOCTY 3TOW
TWMO/IOM UK.

OObsCHeHVe 3aBMCUMOCTY CBOWCTB BELLECTB OT KX COCTaBa W CTPOEHMS
KPUCTa/VIMYECKMX PELLIETOK.

dopMyNMPOBKa OCHOBHBIX MOMOXEHWIA TEOPWN 3MIEKTPONIUTUYECKOM AviccoLmaLmm
M XapakTepuCTUKa B CBETe 3TOM TEOpUM CBOWCTB  OCHOBHbIX —K/acCOB
HEOPraHUYECKNX COBAVHEHNIA.

PopMynMpPoBKa  OCHOBHbIX — MOSIOKEHWIA  TEOPUM  XUMMYECKOTO  CTPOEHUS
OpraHWYeCcKNX COEAMHEHUIA W XapaKTepucTUKa B CBETe 3TOM TeopuM CBOICTB
OCHOBHbIX K/acCOB OpraHNYeCKuX COeyHEHIA

XapaKTepucTka COCTaBa, CTPOEHUs, CBOWCTB, TMOyYeHUs W MPUMEHEHUS
BaxkHewmMx meTtasvios (IA wn Il A rpynn, a/lOMUHUS, Xenesa, a B eCTECTBEHHO-
Hay4HOM MPOATIe 1 HEKOTOPbIX d-3/1EMEHTOB) U VX COEAVHEHWIA.

XapaKTepuncTka COCTaBa, CTPOEHUs, CBOWCTB, MOMyYeHUs W MPUMEHEHUS
BaxkHenmx Hemetavios (VI A, VILA VLA rpynn, a Taoke asoTa 1 ¢octopa,
yrneposa 1 KpeMHs, BOAOPOAA) 1 MX COeLVHEHNIA.

XapaKTepucTka COCTaBa, CTPOEHUs, CBOWCTB, MOMyYeHNS W MPUMEHEHUS
BaXKHEMLLMX K/acCoB YI/IeBOA0POAO0B (a/IKaHOB, LIMK/I0a/IKAHOB, a/IKEHOB, a/KVHOB,
apeHOB) U WX Hamboree 3HAUYMMbIX B HAPOAHOXO3SANCTBEHHOM  [UiaHe
MpeLcTaBUTENEN.

AHa/IOrMYHas  XapakTePUCTUKA BKHEWLLMX MPeACTaBUTENen [pYrux Kraccos
OpraHNYeCKNX COBAMHEHWIA: METaHO/MA W 3TaHOMA, CMOXHBIX 3MPOB, XXMPOB, Mbl,
anbgernaos  (hopmanibferngos Mo aueTasbAernga),  KeToHoB  (aLeToHa),
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XUMNYECKUIA A3bIK U
CUMBO/INKA

XUMUYECKME peaKLym

XUMUNYECKUI
3KCMEPUMEHT

XnMn4ecKast
WHopMaums

PacueTbl rno
XVMNYECKMM (hopMy/iam
1 ypaBHEHNAM

MpodmnbHoe 1
NpodeccUoHasIbHO
3Ha4MMOe cofepXKaHue

KapOOHOBbIX KMC/OT (YKCYCHOM KMCNOTbI, [/1 eCTECTBEHHO-HAYy4YHOro npodmis
NpeAcTaBuTENen  ApYrMx  KaccoB — KMCMOT),  MOHOCaxapugoB — (I/IHOKO3bl),
[vcaxapuaoB (caxaposbl), nosmcaxapuaos (Kpaxmana W Lennkonossl), aHWImMHa,
aMVHOKWC/IOT, B€efIKOB, WICKYCCTBEHHbIX M CUHTETUYECKMX BOJIOKOH, KaydyKOB,
rnacTmacc

Vcnonb3oBaHe B Y4ebHOM 1 NPOECCUMOHATBHOM AEATENBHOCTU  XUMUYECKMX
TEPMUHOB Y1 CYMBO/IUKN.

HasgaHMe V3yueHHbIX BELIECTB MO  TPUBMAIBHON WM MEXOYHapPOLHON
HOMEHK/IAType M OTpaXeHWe cocTaBa 3TUX COEAVHEHWIA C MOMOLLbKO XUMMYECKUX
hopmyn.

OTpaXeHre XUMMYECKMX MPOLECCOB C MOMOLLBHO  YPaBHEHWIA  XUMUYECKUX
peaxuuii

OGbACHEHME CYLLHOCTU XMMUYECKMX MPOLECCOB.

Knaccugpmkaums  XMMUYECKUX peakumiA M0 pas/iiHbIM - MpU3HaKaM:  unciy ©
COCTaBy MPOAYKTOB W peareHToB, TeryioBOMYy 3()PeKTy, Harpas/eHuo, hase,
HOMYMKO  KaTanM3aTopa, WMBMEHEHWMIO  CTereHeli  OKMCMEHWSt  3/1EMEHTOB,
006pasyHoLLYIX BELLECTBA.

YCTaHOBKa MpW3HaKOB OOLLEr0 M Pa3IMyHOro B TWUMOMOMMM  peakumid A
HEOPraHMYeCcKo 1 OPraHNYecKor XUMnK,

Knaccupmumkaums  BeLecTB M MPOLECCOB € TOUKWA  3PEHVSt  OKUCTIEHS-
BOCCTaHOB/IEHUS.

CocTas/ieH1e YpaBHEHMIA peakLmiA C NOMOLLIbKO METOZA 3/1eKTPOHHOTO GaraHca.
OGbsICHEHVE  3aBMCMMOCTM  CKOPOCTM  XUMMYECKOM PeakLynm 1 MOMOXEHMs
XMMMYECKOro paBHOBECKA OT Pa3/INYHbIX (haKTOpOB

BbINO/HEHVE XYMUYECKOTO 3KCMEPVMEHTA B MOTHOM COOTBETCTBUM C MpaBWiaMm
Be3onacHoCTW.

HabntofieHvie, vkcaLmst 1 onmcaH1e pesy/bTaToB NPOBEAEHHOIO AKCrepUMeHTa
MpoBeaeHe  CaMOCTOATENIBHOMO  MOWMCKA  XMMUYECKOM  MHgopmaumi ¢
VCMOMb30BaHMEM  PA3/IMYHbIX  UCTOYHWMKOB  (Hay4HO-MONYNSPHLIX  M3AaHWIA,
KOMMbIOTEPHbIX 6a3 JaHHbIX, PECYPCOB VIHTEpHETA).

Vicnonb3oBaHME  KOMMBIOTEPHLIX TEXHOMOMMIA A4 06paboTKM 1 Mepeaaym
XUMMYECKON MH(OPMALIA 1 ee MPeLCTaB/eHNS B Pa3/IMYHbIX (hopMax

YCTaHOBKa 3aBMCMMOCTV MEXy Ka4eCTBEHHOM W KONMYECTBEHHOW CTOpOHamu
XUMNYECKNX OOBEKTOB 1 MPOLIECCOB.

PeLLeHVe pacyeTHbIX 3aa4 M0 XUMUYECKVM (hopMy/iaM 1 YpaBHEHNSM
OOGbsICHEHVE XUMUYECKUX SBMIEHWIA, MPOUCXOAALLWMX B Npupode, 6bmy U Ha
MPOV3BOLCTBE.

OnpegeneHne  BO3MOXHOCTEM  MPOTEKaHWA  XMMWUYECKMX  MPeBpaLLeHnini B
pasINYHbIX YCIIOBUSX.

CobntogeHre npaBWi 3KOMOTMYECKM TPaMOTHOMO MOBEAEHUA B OKPY)KAtOLLIEA
cpee.

OUeHKa BMAHMA XVMUYECKOTO 3arpsisHEHUs OKPYXKAKOLLEW cpefbl Ha OpraHu3m
yerioBeKa v Apyrvie XviBble OpraHn3MbI.

CobntogeHve npasun  6e30MacHOro  06paLLeHMst € FOpPHYMMA - M- TOKCUYHBIMM
BELLECTBaMM, 1ab0PaTOpHbIM 060PYA0BAHMEM.

MoaroToBKa pacTBOPOB 33[aHHOM KOHLEHTpaUmu B ObITy 1 Ha NPOM3BOACTBE.
Kputnyeckas OLeHKa [OCTOBEPHOCTM XMMWUYECKON MHEOpMAaLMK, MOCTYMaOLLEN
V3 PasHbIX NCTOUYHMKOB

4.2. KOHTPO/1b U OLEHKa pe3y/ibTaToB OCBOEHUS AUCLUMINHDI
KOHTPO/b 1 OLeHKa pe3y/bTaToB OCBOEHMS AUCLMMNINHBI OCYLLECTBMISAETCA MPenoaaBaTeniem
B MpoLecce NpPoBefeHNs TEKYLLEro ornpoca, TECTUPOBaHWS, a TakXKe 3KCNEPTHOM OLEHKW BbINOMHEHUSA
06yyaloLLMMNCS CaMOCTOSATENbHOM paboTbl B BMAE PELUEHWA 3adad, MPaKTUYecKuMx 3afaHuii. Mo
uToram 06y4eHns ANCLUMNANHBLI NPOBOANTCS 3K3aMEH.
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