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IMosicHuTeALHAA 3aNHCKA

PaGouas nporpamma 1o Xumue pazpaborana Ha ocHose [IpuMepHO#H porpaMMbl 0CHOBHOTO
o6iero o6pasopanms Mo XuMuH, PeIeparbHOr0 roCy/1apcTBEHHOI0 00pa3oBaTebHOTO
cTaHjapTa U aBTopckoil paGoueit nporpamMel Xumus. 8-11 knaccel: Pabouue mporpamMMel 1o
yuebuukam O. C. ['aGpuensna / aBT.- coct. I'. M. Macnaxosa, H. B. Cadponos. — Bonrorpaz:
Yuutein, 2016

B pabouel porpaMmMe IpeIycMOTPEHO PA3BUTHE BCEX OCHOBHBIX BH/IOB JICATCIIEHOCTH
00y4aeMEIX, MPEICTABNEHHRIX B IPOrPAMMaX JULS HAYaIbHOTO O0MIero ¥ 0CHOBHOTO 001Iero
obpazoparnsa. OiHaKo coxepkanie paboyeil mporpaMMel HMeeT 0Co0GEeHHOCTH, 00YCIOBICHHBIE,
BO-TIEPBBIX, ITPEIMETHEIM COEPIKAHHEM H, BO-BTOPBIX, IICHXOTOTHYECKHMH BO3PACTHEIMH
0COBEHHOCTSIMH 00yJaeMbIX.

Llesu H3ydeHus XUMUK B cpeHel (IOMHOM) MKoTe:

e (opMupoBaHHe y 00yUAOLINXCSI YMEHHS BHIETh U IIOHMMATh [IEHHOCTH 00pasoBaHHu,
3HAYUMOCTh XMMUYECKOTO 3HAHHUS JUISl KayKA0I0 YENIOBEKa, HE3aBHCHMO OT €eT0
npoheCcCHOHAIBHOM NeATENBHOCTH;

o (opmupoBaHue y 00y4arOUXCs YMEHUH pa3nudaTh GakThl 1 OLECHKH, CPABHUBATH
OLIEHOYHBIE BEIBOJIBI, BHJIETh UX CBSA3b C KPUTEPHAMH OLIEHOK M CBA3b KPHTEPHEB C
OIpeNeNeHHOM CHCTEMOI LeHHOCTEH, HOpMyTMpOBaTh 1 000CHOBBIBATh COOCTBEHHYIO
MO3HIHIO;

o dopMmuposasre y 00yJaroMuXcs HEHHOCTHOTO MPE/ICTABJICHHS O MUPE U POTTH XHMUHM B
CO3JIaHWMH COBPEMEHHOM eCTECTBEHHOHAYYHON KAPTHHBI MUPa; YMEHHS 00BICHSTH
06BEKTHI U IPOLECCHI OKPYIKAOLIEH TeHCTBHTEIBHOCTH — IPHPOIHOM, COLHabHOM,
KYJIBTYPHOM, TEXHUYECKOH CPEIBI, HCIONB3Ys 1Sl 3TOT0 XUMHUYECKHE 3HAHM;

o TmpuoGpeTeHHe 00yHarOIUMHCS OMBITA Pa3HOOOPA3HOM NEITENBHOCTH, OTBITA TTO3HAHHSA
M CaMOTIO3HAHUS; KJIFOYEBLIX HABBIKOB, HMEIOIIUX YHUBEPCAILHOE 3HAUEHUE IS
Pa3MMYHBIX BUNOB AESTETHOCTH (HABBIKOB PEMIEHNs MPOOIIeM, IPHHATHS PeIIeHHH,
[T0HCKa, aHanm3a U o6paboTku HHGOPMAIINH, KOMMYHHKATHBHRIX HaBBIKOB, HABLIKOB
U3MepPEHHii, HaBBIKOB COTPYIHUYCCTBA, HABBIKOB 0E30MAaCHOTO OOparIeHus ¢
BEIECTBAMHE B IOBCEIHEBHOM JKU3HH).

OHOYACOBOI KYpe XHMHHI PAacCUMTAH Ha J(Ba T0J[a 00ydeHHUs 110 ONHOMY 4acy B Hejeso. Kype
JICTTATCS Ha J(BE YaCTH:OPraHHYECKyr0 XHMHIO — 35 uaca 1 o0uiyio xumHio-34 gaca.B 10 kinacce
COTJIACHO IIKONMBEHOMY TUIaHy 06aBieH 14, B TeMy «XUMUS H KH3HDY.

Inanupyembie pe3yJIbTaThl 0CBOEHHS y9e0HOI0 Kypea.

B ofinacTi MeTampeIMETHBIX PE3YJIbTaTOB BHIMTYyCKHUK HAYYHTCA!

- WCIIONB30BATh YMEHHE H HABBIKM PA3/IMUHBIX BHIOB N103HABATEIBHOM IEATCIEHOCTH,
IPUMEHATH OCHOBHbIE METO/IBI TTO3HAHUS (CHCTEMHO-HH(OPMAMOHHELH aHaTn3
MOZETMPOBAHKS) I H3YUECHUS PA3THIHBIX CTOPOH OKPYKarOMeH ACATCIbHOCTH,

- UCTIONTB30BaTh OCHOBHEIE HHTEIUIEKTYaJIBHBIE OTIEPaliu: (bOpMYHHPOEﬂHHS THIIOTE3, aHalli3 U
CHHTE3, CPAaBHCHHE, OGOGH_ICHI/IC, CHUCTEMAaTH3aIlMA, BLISIBJICHUE IIPHYMHHO-CIIEICTBEHHBIX
CBA3eH, MOUCK aHAJIOTI OB,



- YMCHHIO I'€HEPHPOBATH HIAEH H ONPCIACIIATE CPCACTBA, He0OXOIHMEIE JJL UX peaiu3aliiy,

- YMEHHUIO OTIPENIEIISTh IEH U 3a/1a4H e TeIbHOCTH, BEIOUPATh CPEJICTBA PeaTH3alliH [elH |
IPHUMEHSTE HX HA [IPAKTHKE;

- HCIIONIL30BATh PA3TUYHBIE HCTOUYHHKH JULA [IOJIyYEHHS XMMHYECKOM HH(GOpMALHH, TOHUMATh
3aBHCHMOCTE COJIep/KaHus 1 (GOPMBI IPENCTaBIeH U HHQOPMALIUK OT I[eJIell KOMMYHUKAIIMH 1
ajpecara;

B obnacTu mpeaMETHEIX pe3yIbTaTOB H3YUCHUSI XUMUH BRIMYCKHUK HAYYMTCS :
1. B no3napaTenbHOH cdepe
- J1aBaThk ONPEAEIEHUE U3YUYEHHBIM TTOHATHSM;

- OIHCBHIBATh ACMOHCTPALMOHHBIE M CAMOCTOATEJILHO IPOBENEHHBIE 3KCIIEPHMEHTEI, HCIIONIL3Ys
JJIsL DTOTO pyCCKHfI A3BIK H A3BIK XHMHWH,

- OIMMCBIBATH U pasjn4vaTb U3YHYCHHBIC KJIACChI HCOPIraHHYEeCKHX U OPTaHHYECKHX COEHHHBHHP’I,
XUMHYECKHE PCAKIIUU,

- KH&CCH@)HHHPOB&TL H3Y4CHHBIC 00BEKTEI H SABJICHHA,

- HabWOIAaTh IEMOHCTPALMOHHEIC U CAMOCTOSTENIBHO TPOBEICHHBIE OIIBITEL, XHMHYECKHE
peakIMH, IPOTEKAIONINE B MPHPOJIe U OBITY;

- JIeNaTh BBIBOJIBI U YMO3aKTIOYEHUs U3 HAOMIOACH Ui, H3YUEHHBIX XUMHUECKHX
3aKOHOMEPHOCTEH, TPOrHO3UPOBATE CBOMCTBA HEU3YUEHHBIX BEIIECTB 110 AHAJIOTHH CO
CBOHCTBAMH H3YYCHHBIX,

- CTPYKTYPHUPOBATh H3YIEHHBIH MaTepual ;
- MHTEPIPETHPOBATH XUMHIECKYIO HH(DOPMALIHIO, IOTYYEHHYIO U3 IPYTHX HCTOYHUKOB;

- ONUCBIBATH CTPOEHHME aTOMOB 3JIEMEHTOB 1-4 —T0 EPHOMIOB € MCITOTE30BAHHEM SMEKTPOHHBIX
KOH(UTYpaLKu# aTOMOE;

- MOJCIIMPOBATE CTPOCHHE HpOCTeﬁIIII/lX MOJIEKYII HEOPraHMHYCCKHX H OPTaHHYCCKHX BEIIECTB

2. B 1IEeHHOCTHO-OPUEHTUPOBAHHOH cepe-aHaNM3uPOBaTh U OIIEHHBATH MOCIIEACTBHS IS
OKpYy¥Karolei cpesibl ObITOBOH M MPOM3BOJICTBEHHOM JCATEIBHOCTH Y€/I0BEKA, CBA3aHHOI ¢
nepepadoTKOH BELISCTR;

3. B tpynosoii chepe — NpoBOANTL XUMUYESCKHH SKCIIEPHMEHT,

4. B chepe puzuuecko KyIbTyphl — OKa3blBaTh NEPBYIO IIOMOIE [IPH OTPABIEHUAX, 0/KOTax H
OPYI'MX TPaBMax, CBS3aHHAIX C BEIIECTBAMH U J1a00paTOPHBIM 060pYI0BAHHEM;

Coaepxanune nporpammsbl 10 Kiacea.
(1 9. B HexeJII0 HA NIPOTSIPKEHHUH Y4eOHOro rojaa, ecero 35 4.),
Conepixanue yuedHOro Kypcea

Beenenume 1 (1 u.)



Meronsl  HayyHOro — mo3HaHus.  HabGmonenwe, mnpeanonosende, runote3a. [louck
3akoHoMepHocTel. Hayunbli sxcrepuMeHT. BEIBOJBL

Nemoncrpanun. BuneodparmenTsl, craifapl ¢ H300pakeHHAMH XHMHYECKOH JiabopaTopHH,
IIPOBEJICHNA XUMHIECKOTO 9KCIIEPHMEHTA.

Tema 2.
Teopust cTPOEHHS OPraHUYeCKHUX cOeMHEHUH (3 u.)

Teopust cTpoeHHMs oOpraHHYecKMX coenuHeHHH. [Ipenmer opranumdeckoit xumuu. Mecto H
3HAUEHHWE OPraHMYecKOd XMMHHM B CHCTEME E€CTECTBEHHBIX HayK. BameHTHOCTb. XHMHYECKOES
crpoerre. OCHOBHBIC TIONOKEHUS TEOPHH CTPOEHHS OPraHHYeCKHX coeluHeHuid. Mzomepud u
H30MEPBL.

Hemoncrpanuu. [Inasnenwe, ofyrmupaHue ¥ TOpPEeHHE OpraHMYecKHX BemiecTB. Mozenu
MOJEKYJI IIPeACTABUTENEH Pa3IMYHBIX KIACCOB OPTaHHYECKHX COEMHEHHH,

Jla6opatopusie onbIThl. 1. Onpenenerye SMEMEHTHOTO COCTaBa OPraHMYeCKUX COSAHHEHHM. 2.
WsroTosienre MoIeNelt MoJIeKysl OpraH i9eCKUX COeIMHEHHH

Tema 3.
VriieBoA0poaBI ¥ HX NPHPOIHbIC HCTOYHUKH (8 4.)

Anxaner. TIpupoHEIil Ta3, €ro cocTaB NPHMEHEHHE KaK MCTOYHHKA SHEPTHH H XHMHYECKOIo
CBIPBSL.

TOMONOrHYECKUH psAfl PEAENbHBIX YTIeBoA0oponoB. M3omepHs M HOMEHKJIATYypa alKaHOB.
Mertan u 3TaH Kak mpejcTaBuTenH ankanoB. CBoiicTBa (ropeHure, peaklHi 3aMEIIEHHS, THPOTIH3,
neruapupoBanue). [IpuMeHenue.

Anxener. DTHIIEH Kak [peACTABHTENs ailkeHoB. [lomyuenwe dTHICHA IPOMBIIIIEHHOCTH
(nermppupoBanue sTaHa) W B nmabopatopuu (merupaparauds sTtaHona). CsodcTa (Topenme,
OpOMUpOBaHUE, THAPATAIMS, OIHMMEPH3alUs, OKHCIeHHe pacTBopoM KMnO4) u npumenenue
staneHa. [lomwatuned. OCHOBHBIC ITOHATHS XWMHH BBICOKOMOJIEKYIISIPHBIX COEHUHEHHH.
Peaxnuu monumMepu3anuy.

Juenvr. ByTamnen u W30MpeH Kak NMpe/ICTaBHTEIH THEHOB. PeakiMu NPUCOSIMHEHHS C Y4aCTHEM
COTIPSKEHHBIX HMeHOB (OpoMHpoBaHHe, MOMHMEpH3aLds). HaTypalbHbBI M CHHTETHYECKHIM
Kayuyku. Pesuna.

Anxunvi. AnleTulieH Kak TpelCTaBUTeNb ankWHoB. llomydenue aunerninena KapOWIHBIM |
MeTaHOBEIM croco0amu. CBolicTBa (ropeHue, OpOMHUpPOBaHHE, THApATallkd, TPUMEPH3ALHA) H
NIPUMEHEHHE alleTHIICHA.

Apenpl. Berson kax mpencraBuTens apeHoB. CpoicTBa OeH3ona (ropeHde, HHTPOBAHHE,
OpOMHPOBAHHE) U €T0 IPHMEHEHHE.

Heghmo u cnocobur ee mnepepatomru. Cocrap Hedtu. IlepepaboTka HedTH: meperoHka H
KPEKUHT.

Jemoncrpanuu. ['opeHre MeTaHa, OSTWJeHa, aneTunena. OTHOIIEHHE METaHa, OTHIICHA,
aneTuiieHa ¥ OeH30/a K pacTBOpY MepMaHraHaTa kanus u 6pomHoH Boje. Ilomyuenue stunena
peakuuell JerHApaTalliy 3TaHONa W JeNOIUMEepPH3allK MOMM3TUIIEH], AleTHIIEHA KapOuIHBIM
cniocobom. Pasnmokenue Kaydyka [pH HarpeBaHMH, HCIBITAHWE MPOMYKTOB pa3zNIOKCHHs Ha
HenpenensHocTh. Kommekusa 06pa31ioB He(TH U HEPTEIPOLYKTOB.



JlaGoparopubie  ombIThl 3. OGHApyXeHHE HENPENENBHBIX — COCIHHCHHM B JKMIKHX
nedrenponykrax. 4. [lonydenue u cBoiictBa aneTwiena. 5. O3HaKOMICHHE ¢ KOJTeKIHEH
«HedTh ¥ MPOIYKTEL €€ mepepaboTKM .

Tema 4.
Kuciopoacoaepxkamue opranugeckue coetunenus (10 4)

Cnupmui, MeTaHOT W 9TaHON Kak [PEICIaBATENH IPEACIBHBIX OJHOATOMHBIX CIIHPTOB.
CpoiicTRa 3TaHONa (FopeHue, OKHCIICHHE B albleruy, Aeruaparamus). Ilonydenune (runpatanuei
ATHIICHA) M IPMMEHEHWE 3TaHoia. [JHIEepPHH Kak MpPeNcTaBHTe/b MHOTOATOMHBIX CITHPTOB.
KauecTBeHHAs peaklvs Ha MHOIOATOMHBIE CITHPTEL [IpUMeHenne rimieprHa.

@enon. Tlomyuenue QeHona w3 KaMeHHOTO yris. KamewHbI yrone M €ro HCIOIb30BaHHE.
KokcoBaHHE KAMEHHOTO YIJIsl, BAYKHEHIIIHE POJYKTEI KOKCOXHMHYECKOTO MPOU3BOICTRA.

BiauMHOe BIHWSHEE aTOMOB B MoyieKyle ¢eHona (B3ammomeiicrBHe ¢ OpoMHOM BOJOH H
rHpOKCHAOM Hatpus). [Tomydenue u IpuMeHeHue enona.

Anboezudwr, DopManbaerui H aUeTANBACTHI KaK IPEeACTaBUTENH anbierniaos. CoicTsa
(peakuus OKHCJIEHHS B KHCIOTY M BOCCTAHOBIEHMS B CIIMPT, PeaKlus MOTMKOH/ICHCALNHA
dopmaneaeruza ¢ denonom). Ilonyuenue  (OKHCICHHEM CIHPTOB) UM  IPHMEHEHHE
dopmanbaeruna u aneranpaeruaa. @eronopopMaibICruaHbIe 11aCTMACCh.

Kapéonoseie kuciomel. YKCyCHas KHCJIOTa KaK NpPEACTaBUTS/Ib TPENEIBHBIX OLHOOCHOBHBIX
KapOOHOBBIX KHCIOT. CBOHCTBA YKCYCHOM KHCIOTHI (B3aMMOJCHCTBHE ¢ METAJIaMHM, OKCHIaMH
METAIIOB, THIPOKCHIAMHM METAIUIOB H COMAMH; DPEaknus ITEPHGUKALNM). [Tpumenenue
YKCYCHOH KHCJIOTBI.

Crooichwie agpuper u ocupwl. ClioxkHbele 3GUPB Kak TPOAYKTH B3aUMOJEHCTBHSA KHCIOT CO
crUpTamMu. 3HaUeHHE CIOKHEIX 3(HPOB B MPUPOJIC U JKU3HH Te/I0BEKA.

YKupel Kak cioxkusle 3QHPbI TIHLEPHHA M JKHPHBIX KAapOOHOBBIX KHCIOT. PacTUTENbHBIE H
JKUBOTHBIE JKUPEL, HX cOCTaB. ['MIPOIIM3 HITH OMBbLIeHHe xKupoB. Mena. [IpuMeneHuUe KUPOB.

Vanesoow. Tloustre o6 yriepojax. IToko3a Kak IIpefcTaBHTeTs MOHOcaxapuioB. [ToHsaTue 0
JBOMCTBEHHOH (DYHKIMH OPraHWYeCKOro COSIMHEHHA Ha IIPHMEPEe CBOHCTB TIIOKO3BI Kak
anpIeru @ U MHOrOaTOMHOTO CITHpTa — &TbACTHIOCIHPTA. Bpoikenue IIFOKO3bl. 3HAYCHUE H
[IPHMEHEHHE TIIHOKO3EL

Caxap03a KakK NpeICcTaBHUTEIIb JUcaxapui0B.

KanMaI[ U IeJUIK0I03a KakK MPCACTABHTEIIH monucaxapuaoB. CpaBHBHHC HX CBOWCTB H
OMOIIOTHYECKAS PoIb. HPHMGHGHHG OTHX MMOJTUCaxapHuioB.

JTemoncrpanuu. OKACIEHHE CIHPTa B anbuerui. KavecTBeHHAsS peaklus HA MHOTOATOMHBIC
cruptel. Komneknus «KamerHbI# yromby». PacTBopumocTs (eHona B BOJE MpH 0OBIYHON
TeMIepaType ¥ TpU HarpeBaHnd. Kauecrsenmbie peakiuu Ha deHol. Peakuud «cepeOpstHOTO
3epKanay anbJeruioB | NIOKO3EL OKHCIeHAe albJernIoB U TIIOKO3BI B KUCIOTHI € IIOMOIIBIO
rumpokcupa mexu (I1). KauecrBewnas peakius Ha kpaxmai. Komexuus S UPHBIX Macell.
Konnekuus HCKYyCCTBEHHBIX BOJOKOH M H3/CIHH M3 HHX.

JlaGopatopHble onbiThl. 6. CBoiicTRa 3THiI0BOTO crmpra. 7. CBOHCTBA dopmansaeruga. 8.
Caoitcrea rmnepuna. 9. CeoifctBa ykeycHoit kucnotsl 10. Cpofictsa xupos. 11. CpasHenue
CBOHCTB DPAacTBOPOB MBLTA ¥ CTHpaIbHOro Iopomka. 12. CBOHCTIBA TIHOKO3EL 13. CsoiicTBa
Kpaxmaa.

Tema 5.

A3zoTcojep:Kanmue coeJHHEeHHs (7u.)



Amunsl, MerunaMMH  Kak  [IPeACTaBUTENlb  alv(aTHHeCKHX aMHHOB M aHHUIHH — Kak
apoMaTuyecknx. OCHOBHOCTh aMHHOB B CPaBHEHWH C OCHOBHBIMH CBOHCTBAMH aMMHaka.
AHUJTMH ¥ €ro cBOicTBa (B3auMOeCTBHE ¢ CONAHOM KHucnoToH 1 OpomHo# Bozo#). llonyyenne
anumuHa no peaknuw H.H. 3ununa. [Ippvenenne annniHa.

Amunoxucioms:. TITAIME H alaHMH Kak TIPEICTABUTENH TPHPOJHBIX aMHHOKHCIOT. CBOHCTBA
AMWHOKHCIOT KaK aM(OTEPHBIX OPraHUYeCKHX COSIMHEHHH (B3aMMOJICHCTBHE CO IIENOYaMH H
kucnotamu). OOpazoBaHue IMOJIUNENTHAOB. AMWHOKANPOHOBAs KHUCIOTA KakK MPENCTABHTENb
CHHTETHIECKUX aMUHOKHCIOT. [TOHSITHE O CHHTETHUECKHX BOJIOKHAX HA IIPUMEpE KallpoHa.

Beaxu. Benky xak momunentuisl. CTpykTypa Genkossix Monekyn. CpolicTsa OenkoB (TopeHue,
THIPOITH3, IBETHBIE PEAKIHH). BrHonoruueckas poib GemKoB.

Hyxneunoswie xucionet. HyKeMHOBBIE KHCIOTE! KaK HOMUHYyKIeouasl. CTpoeHHE HYKIEOTH/A.
PHK u JIHK B cpaBnenun. MX pore B XpaHeHAHU ¥ Iepeade HACIEICTBEHHOH HHbOpMALIHHL.

Tenemuueckas casa3b Mexcdy Kiaccamu opeanuteckux coedurenuti [TonsTHe O IeHETHIECKOH
CBA3M M I'eHETHYECKHX pAZax.

JleMoHcTpanuu. B3anMoneHCTBIE aMMHAKA H aHHUJIMHA C COJISIHON KHCIOTOH. Peakuus anununa
¢ 6GpomHOli BOmOH. JlOKa3aTeNbCrBO HANWUMs (QYHKIHOHAIBPHBIX TPYNN B PacTBopax
AMUHOKHCIOT. PacTBopeHHe W ocaxsecHue OenkoB. LlBetHele  peakuuu — Oenkos:
KCAHTOTIPOTEHHOBas W OGHypeToBas. ['OpeHHE NTHHUBEro Nepa M wepcTsHoH HutH. Monens
monekyibl JIHK. Tlepexonsl: 3TaHON — 3THIEH — STHICHINIMKOND — STHJIEHTITAKOIAT ME/IH (1),
3TAHOJ — 3TaHAIb — 3TaHOBAs KHCIIOTA.

JlabopaTopHbie onbIThL. 14. CBoHicTBa OENKOB.

IpakTuyeckas pabora Nel, Pemenue OKCIEPUMEHTANBHBIX 3alad IO HACHTH(DHKALAT
OpPraHUYeCKUX COCIUHEHHH.

Tema 6.

XuMHs ¥ KH3Hb, BHOIOrHYecKH AKTHBHLIE BemecTsa. (1 41.)

Depmeniivi. DepMENTH Kak GUONOTHYECKHe KaTanu3aTopsl Genkoso npuposl. [lonsTie o pH
cpemsl. OcOGEHHOCTH CTPOEHUS! H CBOMCTB (CEJIEKTUBHOCTD U 3QQEeKTHBHOCTD, 3aBHCHMOCT
IeHCTBHs OT Temmepatypbl # pH cpenn! pacTBopa) (pepMEHTOB IO CPABHEHHIO C
HeOpraHWYeckKiMH KaTanu3aTopamu. Poib GepMeHTOB B JKM3HEAEATEIBHOCTH KHBBIX
OPraHHU3MOB H IPOU3BOICTBE.

Bumanunei. [loHsTHE 0 BUTAMHHAX. BHIBI BHTaMMHHON HexocTarodHoCTH. Krmaccubukarms
puTaMuHOB. Buramun C Kak NpPEICTABHTENb BOJOPACTBOPUMEIX BHTAMHHOB M BUTAMHH Kak
IIpEICTABUTEND XUPOPACTBOPUMBIX BUTAMHUHOB.

Topmonwr. [lonsTiHe 0 TOPMOHAX Kak OMOIOTMYECKH AKTHBHBIX BEINECTBAX, BBLIIOJTHSIOMIMX
SHIOKPHHHYIO PEryJIALMIO XKU3HEICATSNBHOCTH Opranu3MoB. BaxkHedinmie cBOHCTBA TOPMOHOB:
BHICOKAS (DH3HOIOTHYECKas AKTHBHOCTB, JUCTAHI[MOHHOS ACHCTBHE, OBICTpOE paspylIeHHe B
TkaHsix. OTIeJbHBIE INPEICTABHTENH TOPMOHOB: HHCYTHH M ajpeHamud. Ilpodmmakrnka
caxapHoro auabera.

Jlexapcmeéa. JleKapcTBEHHAs XHMHUS: OT ATPOXHMHH M (PapMaKoTCpamHy [0 XUMHOTEPAIHH.
Antubuotuxkn u mucOaktepuos. Hapkotwueckwe Bemectsa. Hapkomamnus, Ooppba ¢ Helt u
npodHIaKTHKA.

Tema 7.

HcKyccTBEHHBIE H CHHTETHYECKHE OPranuYecKue coefiniennst. (3 4.)



TImacTMaccsl ¥ BOJIOKHA.

[MomuMepusauks ¥ NOTHKOHAEHCANMS Kak  CHOCOGHI  MOTYYEHHS — CHHTETHHECKHX
BBICOKOMOJEKYTSIPHBIX  coeuHennit. [lomydenne MCKYCCTBEHHBIX —BBICOKOMOICKYJIIPHEIX
COSIMHEHHE XUMAYecKol MoMduKanuell TpEPOIHEX TonmuMepoB. (Tpoenue MOTMMEpOB:
MHeiiHOe, TPOCTPAHCTBEHHOE, cerdaroe. [loHATHE O TIacTMaccax. TepMonnacTHYHBIE H
TepMOpEaKTHBHbIC IomHMepsl. OTIeNbHbe MPEICTABUTENH CHHTETHISCKUX M HCKYCCTBCHHBIX
nomuMepoB:  (heHomI0GOPMANbAETHIHBIC CMOIBI,  HOJTMBHHUIIXIIOPUT, TedI0H, LETYI0HI.
Hartypanbhble. CHHTETHYECKHE M HMCKYCCTBEHHBIE BOJIOKHA. Knaccudukaunus ¥ OTIEIBHBIE
MpECTABHTEIM XHMHUUECKHX BOJOKOH :@ aueTarHoe ( TpHALETATHBIN IIENK), W BUCKO3HOE
BOTOKHA, BHHWIXJIOPHIHOE (XTIOPHH), IIOTHHHTPHIbHbIE (HHTPOH) IOTHAMHIHBIC (xampoHs,
HAIIOH), HOMH3GUPHBIE (TABCaAH).

Pewenue 3adau no opeanuyeckoii xumuy. Pelenue 3a1ad Ha BHIBOA (QOPMYIIBI OPraHMIecKHX
BEIIECTB 10 MPOJIYKTaM CrOPAHUs H MACCOBBIM JI0JIAM JJIEMEHTOB.

JlemoncTpauun. PasnokeHne MepoKCHIa BOJOPOAa KaTamasod CBIPOro Msca H KapTodens.
Komnexiuss CMC, cozmepiamux dH3UMBI. VCTIBITaHHE CPelbl pacTBOpa CMC uHIHKATOPHOM
Gymaroit. Mmmoctparuu ¢ GoTorpadusMu IKUBOTHBIX C Pas/HIHBIMH dopMamMi aBUTaMHHO30B.
Koulekiis BUTAMUHIBIX [pernapaTon. VICIbITaHue Cpesl pacTBOpa acKOPOGHHOBOH KHCIOTHI
MHIMKATOpHOH Oymaroii. McempItanue anTeqHOro Npenapara HECyIMHa Ha OeJI0K.

JlaGopaTopHbie onbIThL 15. O3nakoMueHre ¢ 00Pa3LAaMH IJIACTMAcC, BOMOKOH 1 KaydyKOB.

[pakxTHdeckas pabora Ne2. PacrioznaBasye m1acT™Mace 1 BOJIOKOH.

VyeOHO-TeMAaTHUYECKHIH MJIaH

10 xaace
B Tom uncie
Paznea Tema KoauuectBo KOHTPOJBHBIX H
YACOB NpaKTHYIECKHX
padoT
1 Brenenune 1
% Teopust CTPOHHS OPraHHYECKUAX
COSJIMHEHHUH.
3 VTII€BODOPOIBI U MX IIPHPOJTHEIE 8 K. p. Ne 1;
HCTOYHUKH.
4 Kucnopocoaepialiine 10 K. p Ne2
OpraHM4ecKHe COeqMHEHUS.
5 A30Tcoep Kale Opranuieckue 7 K.p. Ne3; TIlp.p. 1
COSMMHEHHUIL.
6 XuUMUS U KH3Hb. BHONOrHYeCKH 1
AKTHBHBIE BEIIECTBA.
7 HcKycCTBEHHBIE H CHHTETHIECKAC 3 Ip.p.2
OpraHUYECKHe COEIMHEHHS
Wroro 35 K.p.3; IIp. p. 2




Conepsxkanue nporpaMmmsl 11 kiacca.
(1 4. B He/le/TI0 HA MPOTSKEHHHN ydeGHOTo roja, scero 34 1.).
Tema 1, Ileprnoaugeckyii 3aK0H H cTpOoeHHe H aToMa (3 1.)

Orkpeitue 1. M. Menneneessim Ileproanueckoro 3akona. BakHEHITHETIOHATHA XMMHHU: aTOM,
OTHOCHTENbHAY aroMHas H MonekymspHas Maccel. Otkpertue [ WM. Menpencesbm
[eproauueckoro 3akona. Ilepronuaecknit sakon B Gopmymuposke [I. M. Merzeneesa.

Mepuonuueckas cucteMa [ MMenneneesa. [lepronmueckas cucrema JI. 1.
Menzeneesa Kak rpahuueckoe otobpaxenue Ilepuoauueckoro 3akona. PaznudHbIe BapHaHThI
[lepuosmueckoit cucrembl. Ilepuompl ® rpymmbl. 3HaueHne  llepuojuMyeckoro 3akoHa M
[TepHOMHYECKON CHCTEMBI.

Crtpoenue a T 0 M & ATOM — CIOKHas 9acTuua. SApo atoma: MPOTOHBI U HEHTPOHEIL
M30TONBL DIIEKTPOHBL DNeKTpoRHas 060104Ka. DHepreTHIecKui yposens. OpOuranu: s-up-, d-
opbuTany. Pacmpe/ieleHde  DJIEKTPOHOB [0 DHEPreTHYECKUM YPOBHAM H opbuTansam.
DNEKTPOHHBIE KOH(OHTYPAlldH &TOMOB XUMMHYECKHX DIIEMEHTOB. DBaleHTHBIC BO3MOKHOCTH
aTOMOB XHMHUYECKHX JJIEMEHTOB.

Hepunauwuecku# 3aKkoH U cTpoeHnwue atoMa CoBpeMEHHOE MOHATHE
XHMHUecKorodieMenTa. CoBpemenHas (opmyimpoBka Ileprogmueckoro 3akona. llpwdnna
NMEPUOIMYHOCTH B M3MEHCHHH CBOMCTB XMMHHYECKHMX 37eMEHTOB. OCOOCHHOCTH 3amlOHEHHA
SHEpPreTHIECKHX YPOBHEH B 9JIEKTPOHHRIX 00OI0YKAX ATOMOB IMEPEXOIHBIX IJIEMEHTOB.
DIIeKTPOHHBIE CeMeNCTBa ITEMEHTOB! S-, P-3JIEMEHTEL,d- U {-37eMEeHTEL

JlemoncTpanun. Pasimansie Gopmsl [lepronuueckoit ciucrems! JI. M. Menzeneesa.

Tema 2. Crpoenne BemecTsa (7 4.)

KoBaleHTHAasy XHMHUUYEeCKAad CB g3 b Ilonarae o KoBageHTHOH cBsisu. O0mas
anexTpoHHas napa. KpaTHOCTh KOBAIEHTHOH CBSA3H. DJIEKTPOOTPHIATENLHOCTE. KoBanenTHas
MoNsipHast ¥ KOBANEHTHAas HEIONAPHAA XUMHYECKHE CBA3H O6MEHHEIH U IOHOPHO- AKIEITOPHBIH
MeXaHU3MBl 00pa3oBaHKA XHUMHYECKOH cBA3H. BelecTra MONEKYIAPHOTO H HEMOJIEKYIAPHOTO
CTPOEHHS.3aKOH NOCTOSHCTBA COCTaRa UL BEINECTB MOJICKYIIIPHOIO CTPOCHHA.

Mounas XHUMHHUEecCKas CBs3b KaTHOHB U aHHOHEL MoHHAs CBA3D H €&
croicTBa. MoHHAs cBA3b KaK KpalHUii Cllyyalt KOBaTeHTHOM MOJIAPHON CBSA3H.

MeTan nuuyeckas XHMHYecKas CBA3b O0mue pusndecKue CBOHCTBA METATIIOB.
CrnaBsl.

ArperaTHoe cOCTOsSHHE BeImecTBsa [aspl 3akon ABOTajgpo s ra3os.
MomngpHBI 06HEM ra3006pasHbIX BEIIECTB ( IpH H. y.). JKHAKOCTH.

Boxopoagrnas XUMHYIEecKas CBA3b. BonoponHas CBsi3b Kak 0COOBIH ciryvait
MEKMOJIEKYIIIPHOTO B3auMmojieficTBid. Mexanusm e€ obpasopanus H BIMSHHE HA CBOMCTBA
BEIleCTs ( Ha MPUMEPE BOIEI ).



Tune xkpuctannuueckux peméTok Kpucranmueckas pemerka. Monnsle,
METALTHYECKHE, aTOMHBIE H MOTEKYISIPHBIE KPHCTAJUTHYSCKHE PEIETKH. AMOpP(HBIE BEIIECTBRA.

YUYucTtee BemecTBAa H cMecu CMeCH H XUMUYSCKHE COEAHHEHHS.
['omorennsle u rereporexnble cMecu. MaccoBas W 00BEMHAS OIS KOMIIOHEHTOB B CMECH.
MaccoBast nons npumeceii. Perenue 3a1a4 Ha MacCOBYIO JIOJIO MPUMECEH.

Hucnepchele cucteMbl . [loHaTHe paMcnepcHoM cuceTeMmbl. [ucmepcHas daza u
aucnepcdonHas cpena. Kiaccudukauus TUCnepcHBIX CHCTEM.

HemoncTpauun.Moznenb KpHCTAUIMYECKOH pemETKH xmopuzaa Hartpus. OOpasisl
MMHEPAJIOB ¢ HOHHOH KPHCTA/UIMYECKOW PEINETKOM: KalblWTa, TaJIUTa. Monemu
KPUCTAIMUECKUX PEIIETOK «CyXOro JbAa» ( WM MoAa ).anMasa, rpadura ( WX KBapua ).
Mopens MonspHOro 00néma razoB. TpH arperaTHBIX COCTOSHHS BOIEL.

JlaGoparopubie onbiTel. 1.0npenenenue CBOHCTB HEKOTOPBIX BEIECTB HA OCHOBA THIIA
KpucTaJuiMueckod pemérkn. 2. O3HakOMIEHHE C KOJUIGKUHEH MONMMEpOB, IUIACTMAcC H
BONMOKOH W M3nenui u3 HuUX. 3. JK&cTkocTh BOmbL. YcTpaHeHHE >KECTKOCTH BOIBL 4.
O3nakoMIIeHHE ¢ MMHEPANILHBEIMU BoAaMHU. 5. O3HaKOMIIEHHe C JUCTIEPCHBIMH CHCTEMaMH.

[Ipaxtuyeckas padora Ne 1. IlonydeHue U pacrio3HaBaHHE ra3oB.

Tema 3. DuexkTpoauTHYecKkasa queconuanud (6 4. ).

PacTtBoO P BL PaCTBOpIﬂ KaK 'OMOTI'€HHBRIC CHUCTEMBI, COCTOSAIINE U3 YACTHUI] PACTBOPUTEIA,
PacTBOPEHHOTO BEIECTBAa M NMPOAYKTOB HMX B3aMMOAEHCTBHs. MaccoBas 10N pacTBOPEHHOIO
BeIecTBa. THITBI PACTBOPOB.

Teopus 2NeKTPOTUTHIECKOH JHCCOINHUAIHUU IINEKTPOITUTH H
HeaneKTpomuTel.  CTeneHb  3MeKTponuTHyecko#  mucconmanuu. CunbHBlE H  ciaabble
SNEKTPONHTEL Y paBHEHUS 3NCKTPONATHUESCKOM THCCOLHALMH.

KwucoraoTs B CBETE TEOPHM DICKTPONUTHUECKOH mucconmarmu, OOIMHe cBoifcTBa
HEOPraHMYECKHUX H OPraHMYECKHUX KUCIOT. YCIOBHS TEUCHHS PEaKIMH MEKIY IEKTPONTATAMH
IO KOHIIA.

OcHOBAaHUS B CBETC TEOPHH JIEKTPOTUTUUECKON AUCCOIMALIUM, UX KIACCH(DUKALINAI H
of11He cBOMCBA.

Conwu B cCBeTe TEOPHH DNIEKTPONHUTHYECKOHM MHCCONMANMM, HX Kilaccuuranms u oOume
CBOMCTBA.  DNEKTPOXMMHMYECKHH PN HAIpPSIKEHUH METAJUIOB M €ro HCIOJB30BaHHE IS
XapaKTEPHCTHKH BOCCTAHOBUTEIBHBIX CBOMCTB METAIIIOB,

I'u npouxwus  Coydsan rugponusa comnel. Peakunms cpemst ( pH ) B pacTBOpax
THAPOJIM3YHOIIHUXCH colei.

Hemonerpanum. HcnbiTanue pacTBOPOB OJIEKTPOTHTOB M HEINEKTPOIUTOB HA IPEIMET
JUCCOLMALME. 3aBUCHMOCTBH CTCIEHH JAHMCCONMAUMH YKCYCHOH KHCIOTEI OT pasbaBieHHs
pactBopa. IIpuMepsl peakuwii HOHHOro oOMeHa, MAYIIHX ¢ 00pa3oBaHMEM O0CAIKa, rasa HIIH
BOABI. XHUMHUYECKHE CBOMCTBA KHCIIOT: B3auMMOJEHCTBHE C METAUTAMH, OCHOBHBIMH H
amOTEPHBIMH OKCHJIAMM, OCHOBaHMAMH (IMENOYaAMHM W HEpPACTBOPHMBLIMH B BOJE), COJIMHU.
BsaumoneiicTBHe a30THOH KHCIOTBI € MeIbIO. XHMHUYECKHE CBOMCTBAa Ienoded: peakius
HEHTpalM3aldH, B3aHUMOAEHCTBHE C KHCIOTHBIMH  OKCHIAMH, COJSIMHM. PasjioiKeHHe
HEPACTBOPHMEIX B BOJE OCHOBAaHMM IIpH HarpeBaHWHM. XHMHYECKHWe CBOHCTBA CONIEH:
B3aMMOJICHCTBHE ¢ METAJITIAMH, ¢ KHCJIOTaMH, IIEJI0YaMu, APYTHMH coMsiME. [ uaponus kapOuma
kanpuus. Msyuenume pH pacTBOpOB TUAPONM3YIONHXCA CONel: KapOOHATOB IMIENIOYHEBIX
MEeTaIIJIOB, XJIOPH/Id U alleTaTa aMMOHHSL.



JlaGoparopusie ombiThl. 6. O3makoMiiende ¢ Komnekumedt kucnor. 7. Ilomyuenue u
CBONCTBA HEPACTBOPUMBIX OCHOBaHMH. 8. O3HaKOMIIEHHME C KOJIEKIMeH ocHoBaHMH. 9.
O3HaKOMJIEHHE C KOIUIeKIMed MuHepaltoB, couepkamux comd. 10, Meneitanwe pacTBOpoB
KHCIJIOT, OCHOBaHMH W conedl wuamkatopamu. 11. THAponu3 XJIOPUIOB ¥ aleTaToB INETOYHBIX
METaJUIOB.

[paxtiueckas padora No 2. PemmeHue sSKCIepEMEHTATbHBIX 3a7ad Ha HICHTH(HUKALMIO
HEOPraHUYeCKHUX COeTUHECHUN.

Tema 4. Xumudeckue peaknud. Bemectsa. (15 4.)

KnaccudukanwmsaxuMuaecKkux peaknui Kraccupukanus no gucny u
COCTABY pPEardpyIOIIMX BEINECTB M IPOJAYKTOB peaklud. PeakidH pasimoiKeHHs, COSTMHEHHUS,
3aMeITieHns 1 00MEHa B HEOPraHMYECKOH XMMHUH.

TennoBoih s2bberT XHMMHUYECKHUX peakuuih. Ok30- H
SHIOTEPMUYECKHE pEakiuu. TepMoXuMHUecKHe ypaBHeHMs. Pacuér KonudecTsa TEIUIOTHI 110
TEPMOXHMHUECKHM YPABHEHHUAM.

CxopocTh XHMHUHUYECKHX peaxuui [loHarne o CKOPOCTH XUMHYECKHX
peakiui. AHaTUTHYECKOE BBIpaKEHHE. 3aBHCHMMOCTh CKOPOCTH PEakiMH OT KOHIEHTPAallHH,
[ABJIEH s, TEMIIEPATYPBI, MPUPOALI PEardpyIOLIUX BEILECTB, [IJOIIAAA HX COTMPHKOCHOBEHHS.
3aK0oH DEHCTBYIOIINX Macce.

Kartamnu s Karanuzaroper. Katamis. IIpHMepnsl KaTaTUTHYECKHX ITPOLECCOB B
TPOMBINIIEHHOCTH, TEXHUKE, OBITY. DEepMEeHTHI ¥ MX OTIHYME OT KaTanu3aropos. IIpumeneHue
KaTaJlu3aTopoB B EPMEHTOB.

Xumuueckoe paBHOBec ue OOparuMble H HeoOpaTHMBIE PEaKIUH.
XUMUUECKOE PABHOBECHE U CIIOCOOB! €r0 CMEIIEHHs Ha IIPUMEpPE ITOTYYeHH S aMMHaKa.

OKHCIUTENBHO—BOCCTAHOBHUTENbBHBE Npoueccs. OKUCIHTENBHO-
BOCCTAHOBHUTENEHEIE peakuuu. OKHCIUTENb U BOCCTaHOBUTENb, OKHCIICHHE U BOCCTAHOBIICHHE.
CocrapiieHie ypaBHEHHH OKHCITHTENBHO-BOCCTAHOBUTENIBHBIX PEAKIHA METOAOM 3JIEKTPOHHOTO
Oanadca.

O6mue CBOMCTRBA MeTalgoB XHMHYECKHE CBOHCTBA METallJIOB Kak
BOCCTAHOBHTENEH. B3aWMOIElcTBME METAJUIOB C HEMETAUIaMH, BOJOH, KHCIOTaMH W
pacTBopamu coneli. MetanioTepmus.

Kopposus MmeTannoB Cnocobsl3alMThl METAIUIOB OT KOPPO3UH.

Ofmue cBoMcTBAa HEMETATIT OB, XHMHUECKHC CBOMCTBA HEMETAIUIOB Kak
OKMCIHTEICH. B3anMoaelcTBIE ¢ METal/IaM¥, BOJOPOJOM U JIpYyruMH HeMmeTamiaMy. CBoHcTBa
HeMeTaIOB KAk BOCCTAHOBUTEIEH. B3auMomelCcTBHE ¢ IPOCTHIMYA H CJIOXKHEIMH BEIIECTBAMH -
OKHUCIIHUTCIISAMH.

DneKTpoJu3 DIeKTPOIH3 PACTBOPOB M PACIIIABOB 3JIEKTPOIHTOB HA NPUMEPES
XJIOpHJa HATpus. ONEKTPOMHTUYECKOE MONyueHHe amoMHHHA. [IpakTrHuyccroesHauKHHE
3JIEKTPOIIH3A.

3aknrouyecHHe [[epcleKTHBHI PasBHTHS XHMHUECKOH HAyKM XMMHYECKOIO IPOH3BOJICTRA.
Xumus ¥ TpodIeMBl 0XPaHbl OKPYKAMOIIER CPEIbI.

JTeMoHCTpamuu., DK30TEPMUYECKHE U SHAOTSPMUUESCKHE XHMHYECKHE PEaKKH, TEIoBbIe
ABIICHUS IIPH PACTBOPEHHMH CEPHON KHCIIOTHI M aMMHA4YHOM CENMTPBL 3aBHCHMOCTbL CKOPOCTH
peakiuyu OT IPUPOLI BEIIECTB HA NPHUMEPE B3aUMONEHCTBHS PACTBOPOB PA3JIMHUHBEIX KHCIIOT



OIWHAKOBOHM KOHLEHTPALMK C OJWHAKOBLIMH KycOYKaMmu ( TpaHylamMH) IMHKA W OJIMHAKOBBIX
KyCOYKOB pPa3HBIX METalIoB ( MAarHMs, ILIMHKA, JK€JI€3a) C DPACTBOPOM  COJNSHOMR
KHCJIOTEL. B3aMMOJEHCTBHE PAacTBOPOB CEPHOH KHCIIOTHI ¢ PAacTBOPaMH THOCYIb(aTa HATPHUS
pa3THYHON KOHIEHTPAIIMH W TeMIMepaTypsl. MoJens KHIAmero cios. PasnojkeHue mepoKcHia
BOAOpPO/AA C MOMONIBIO Heopranudeckux KartanmmzatopoB ( FeCl2, KCI ) u mpupomssx
00beKTOB, comepiammx karanasy (celpoe Msco, kaprtodens). [lpoctefimme oxuciuTeTsHO-
BOCCTAHOBUTENILHBIC PEAKIIMM: B3aUMOJEHCTBHE IMHKA C COJNSIHON KHCIOTOM M Keneza ¢
cynbdarom Meau ( II). Monens anextponmuzépa. Monens 3MekTPOIU3HON BAHHEI 115 TTOJIYYSHUS
IFOMUAHUA.

Jla6opaTtopHubie onbIThblIlonyyenne Kucrnopona paslioKEHWEM TEPOKCHIA BOAOPONIA ¢
MOMOIITBIO TUOKCHAA Mapradua. 14. Peakuus 3aMemenus: MeJIH KeJle30M B pacTBope cynbhara
meau  ( II). 15. Tlomydyenue Bomopona B3aMMOAEHCTBHEM KHCIOTHI C IMHKOM. 16.
Oznaxkomienue ¢ KoJueKiued MetaioB. 17. O3HaKOMIIEHHE ¢ KOJUIEKIIUe! HeMeTalIoB.

Yuebno-TemaTHuecKuil mian

11 knace
B Tom "unee
Paznen Tema KomnyecrBo KOHTPOJIBHBIX H
4acoB NPAKTHYECKHX
padoTt
1 [lepuonnyeckuii 3axoH .11 3
Menpeneena U CTPOSHHE aToOMa.
2 CTpoeHHe BElIEeCTRA. 7 IIp. p. 1
3 DNEeKTPONHTHYECKAs AUCCOIIMAILHSIL. 6 K.p. 1 Ip. p. 2
4 XHUMHYECKHE peakui. BelecTra. 15 K.p.1
3 Htorosoe rnmosropeHue, 3
JIeMOHCTpalMsl THYHBIX JIOCTHXEHHH
yHallnuxcs.
Utoro 34 K.p. 2; Ip.p. 2




