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IHosicHuTEILHAA 3aNIUCKA.

PabGouas mporpamma ydeOHoOro npeamera xumus s oodydaronuxcst 10-11 kiraccoB cocTaBiieHa B COOTBETCTBHUH CO CJICAYIOITAMH
JIOKyMEHTaMHU:

1.
2.

®enepanbHoro 3akoHa «O0 oOpazoBanuu B Poccuiickoit @eaeparum» ot 29.12.2012 Ne273-D3;

[Ipukaza MunucrepctBa oOpazoBanust U Hayku PD ot 17.12.2010 Ne 1897 (¢ u3MEHEHUSAMH U JIOTIOJIHEHUSIMU OT 29 nexalps
2014 r., 31 nexaOps 2015 ., 11 nexabpst 2020 r.) 00 yTBEp>KJI€HUU U BBEACHUU B JeicTBHE (peepabHOr0 rocyaapCcTBEHHOTO
00pa30BaTENBHOIO CTaHAApTa OCHOBHOIO O0IIEro 00pa3oBaHMs;

[TpumepHOIi OCHOBHOI 00pa3zoBaTeIbHOM MporpaMMon 0OCHOBHOTO 0011ero oopasosanus. (Onobpena pemenuem ot 08.04.2015,
npotokoi Nel/15 (B pegaxkimu npotokosia Ne 1/20 ot 04.02.2020) www.fgosreestr.ru);

Konnermust mpemnogaBanus y4deOHOro mnpenMera XuMHS B 00pa3oBaTeNbHBIX oOpraHusanusx Poccwiickoit ®Dexnepanuu,
peanu3yone OCHOBHBIE O0pa3oBaTelbHBIC NpOrpaMMmbl, yTBepxkaeHa Pemenuem Komnernu MuHHcTEpcTBa HPOCBELICHUS
Poccutickoit ®eneparuu ot 3 gexadbps 2019r. Ne -4 BH;

[Ipumepnsie paboune nporpammel. [Ipenmernas nunus yueoHukoB O. C. I'abpuensaa u ap. 10—11 kaccs : yue6. mocobue Juist
obmeobpazosar. opranmzaruii / O. C. ['abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M. : IIpocsemenne, 2019..

YMK Xwumusa. VYraoyOnenusiit ypoBeHb. 10—11 xmaccet O. C. I'abpuensn, U.I'. Octpoymos, C. A.CnankoB. — M.
ITpocsemenne 2021

MonoxeHnem o CTPYKType, nopaaKe pa3paboTku 1 yTBepKAeHMA pabodrx MporpamMm y4eOHbBIX IPEIMETOB, KypcoB, MOyieH (B
TOM 4YHCJIe BHEYpOUuHOI AesTenbHocTH) B MBOY «I'umHuazust Ne 7y

Mecto npeamera B y‘leﬁHOM IJIaHe

I[To mporpamme cpennero oomero oopaszoBanus xumus nuzydaercs B 10 u 11 knaccax. CoriacHo ydeOHOMY TUTaHY Ha M3Y4YEHUE TIPeIMeETa

«Xumus» npouIIbHBIN ypoBeHb BhiaenseTcs 204 yaca:

B 10 xnacce - 102 4 (3 4 B Hexen0, 34 y4eOHBIX Helen),

B 11 ximacce — 102 4 (3 4 B Heneno, 34 yueOHBIX HeldeJIn).

CopneprxaHue porpaMMbl BKIIIOYAET BCE TEMBI, IPEAYCMOTPEHHbBIE (eiepabHbIM KOMIIOHEHTOM T'OCYJJapCTBEHHOT0 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO 00IIero 00pa30BaHMs 10 XUMHHU U aBTOPCKOH MporpamMmbl Kypca xumuu s yuanuxcst 10-11 knaccos o61ieodpaszo-
BaTeNbHBIX KOJI aBTopa O.C. Nabpuensiaa (mpoGUIbHBIA YPOBEHB).

Coaep:kanue y4eOHOI0 mpeaMera



http://www.fgosreestr.ru/

Kypc uétko nenutcst Ha ABE YacTU COOTBETCTBEHHO rojiaM 00ydeHus: oprannyeckyro xumuio (10 kmacc) u oburyro xumuto (11 kiace).
10 xmacc

Kypc 10 kmacca HaumHaeTcs O 3HAKOMCTBA € IPEIMETOM OPraHMYECKON XUMUM, U3YyUEHHS] TEOPUH CTPOEHHSI OPTaHUYECKUX COEIMHEHUI

A. M. bytnepoBa u rubpuansaiuiv aTOMHBIX opOUTanei. 3aTeM paccMaTpUBAIOTCS KJIacCU(pUKALUS OPraHUUECKUX COSTUHEHHM, TPUHIIUITBI

UX HOMEHKJIATyphl, @ TaKXKe Kiaccu(UKalus peakuuil B OpraHu4eckon XUuMUH.

— IlepBoHavanbpHBIE TEOPETHUECKHUE 3HAHUS Jlaje€ MHOTOKPATHO 3aKPEIUIAIOTCS W Pa3BUBAIOTCA NPU U3YUYEHUHU KJIACCOB OPTaHUYECKUX
COEIUHEHMUH OT YIJIEBOAOPOJOB 10 a30TCOAEPKAIUX COCAUHEHUN U NOJIMMEPOB.

— Takoe moctpoeHue Kypca Mo3BOJISIET B MMOJHONW Mepe HE TOJBKO IIMPOKO MCIOIb30BATh JCAYKTUBHBIM MOJAX0A B 00ydyeHHH XuMuu 10
KJ1acca, HO M peajin30BaTh UACI0 TEeHETHUECKON CBSA3M MEXy KilaccaMy OpPraHMYECKUX COSIMHEHUN.

— Ocoboe BHMMaHHE B Kypce OPraHMYECKOH XHMHUM YAEJICHO CIOKHBIM JJIi IOHUMAaHHs BOMNpPOCAaM: B3aMMHOMY BIIMSHHIO aTOMOB B
MOJIEKYJaX, B TOM YHCIE JUIS MpeAcKa3aHUsl CBOICTB COEIMHEHUM; MEXaHU3MaM U 3aKOHOMEPHOCTSM IMPOTEKAHMSI XUMHUYECKUX peakLui, 4To
HEOO0XOMMO JJIsi MPOTHO3UPOBAHUS MPOJIYKTOB; NMPOCTPAHCTBEHHOMY CTPOCHMIO YIJIEBOJIOB, aMMHOB, aMHHOKHUCIIOT, O€JIKOB M HYKJIEHHOBBIX
KHCJIOT.

— Kypc 11 xmacca HaumHaeTcsl ¢ pacCMOTPEHUSI CIIOKHOTO CTPOCHHS aTOMa Ha OCHOBE KBAHTOBO-MEXaHMUYECKHUX IpEACTaBICHUI O
CTPOEHHUH €ro A1pa U DJICKTPOHHOM 00O0JIOUKH, a Takxke sSAepHbIX peakuuil. Takas Teoperuueckas 0aza MO3BOJISET HA JPYrOM YPOBHE M3YUHUTh
MEPUOJUYECKUN 3aKOH U MEPUOJUYECKYI0 CHCTEMY XHUMHUYecKux 3iieMeHTOB [[. . MeHneneeBa u emE pa3 OUECHHUTH €ro HAY4YHbBIM IMOJBHI, Ha
HECKOJIBKO JECATHIIETHH ONEPEIUBLIETO HAYUHYIO MBICIIb.

— 3areM H3ydaeTcs CTPOCHHE BEIECTBA, OCHOBHBIE TUIIBI XMMUYECKOW CBSI3U. 3HAHUS YYallUXCS «XUMHHM B CTaTHKE» JIOTOJIHSIIOTCS
CBEIACHHUAMHM O KOMIUIEKCHBIX COEIMHEHHUSAX M JUCIEPCHBIX cucTemax. JIOrM4HO nanee paccMaTpHUBAIOTCS TAaKME TOMOTIEHHBIE CHCTEMBI, Kak
PacTBOpPHI U CLIOCOOBI BBIPAXKEHNSI KOHLIEHTPALIUU B HUX.

— H3ydeHue OCHOB XMMHUYECKOW TEPMOJAMHAMUKH, OHATUN 00 SHTANBIIMU U SHTPOIUH, 3aKOHOB ['ecca, MO3BOJIAIOT Ha 0oJiee BHICOKOM
YPOBHE U3yUUTh 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKHi U PU3UKO-XMMUYECKHUX TPOLIECCOB.

— XUMHUYECKHME pEaKkIUMH B pacTBOpax pacCMaTpHUBAIOTCS TAaK)K€ Ha HOBOM TEOPETUYECKOM YpPOBHE IIOCJIE€ BBEICHUS TOHSATHS O
BOJIOPOJIHOM ITOKa3aTese U 3y4eHHs MPOTOJUTUYECKON TEOPUH KUCIIOT U OCHOBaHMNA. O000IIat0TCs CBEACHUS O HEOPTaHMUECKUX U OPraHUYeCKUX
KHCJIOTaX U OCHOBAHUSX B CBETE NMPOTOJIUTUYECKOM TEOPUU M TEOPUM DJIEKTPOIMTUYECKOM TUCCOLMAIMHM, a TAKXKE COJIed B CBETE TEOpUU
NEKTPOJIUTUYECKON JUCCOLUALINH.

— OrtnenpHas 1aBa MOCBAILIEHA OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIM IIpOLIECCAM, B TOM YHCJIE METOAAM COCTaBJICHMsI ypaBHEHUN U
AJIEKTPOJIN3Y, KOTOPbIE BaXKHBI JIJIsl YCIIEUTHON CJauld UTOTOBOTO 3K3aMeHa. bobliioe BHUMaHKUE B 3TOH TJ1aBe y/AeIeHO U XUMUYECKUM MCTOYHHUKAM
TOKa, 6€3 KOTOPBIX CI0XKHO MPEICTAaBUTh COBPEMEHHOE 0OIIECTBO.

—  XuMUS HEMETAJIJIOB U METAJIJIOB, BAXKHEHIINX MPEICTaBUTENEH 3THUX KJIACCOB BEIIECTB M MX COEIMHEHUH HM3ydaeTcs B CUCTEME (COCTaB
<> CTPOEGHHE <> CBOICTBa <> MPUMEHEHHE <> IOJYyUYCHHE <> HAXOXKJICHHE B NMPHUPOJIE) U pacCMaTpUBACTCA B €IMHON CBSI3U OPraHUYECKOH U
HEOpraHuyeckoi XuMmuu. TakuM o00pa3oMm peanm3yeTcsl TJaBHas uAed Kypca — €JUHCTBO JKMBOTO M HEXHBOTO MAaTEpUANBbHOTO MUpA,
OIMCBIBAEMOT0 OOIIMMHU 3aKOHAMU XUMUH.



- PaCKpBITB poJib XHUMHUYECKOH HAaYKH, KakK HpOH?»BOI[HT@J'IBHOﬁ CUJIbI COBPEMCHHOTO O6I.H€CTB8. IMMO3BOJIACT I'JIaBa 3aBEpHIaroIias Kypc 11
ki1acca «XuMus u O6HI€CTBO)).

Opranunueckas xumus. 10 kinacc

TEMA 1. HAYAJIbHBIE [TIOHATHS OPT AHUYECKON XUMMH (13 u).

— Ilpenmer opranudeckoil xmmuu. OpraHudeckue BemecTBa. YTo wH3ydaeT opraHudeckas xumusa. KpaTkuil odepk pas3BUTHSA
oprannueckoil xumuu. CpaBHEHHE HEOPraHMUYECKUX M OpraHMyeckux BemiecTB. CIOCOOHOCTh aTOMOB YIJIEpO/a COSAMHATHCS B PAa3IUUHBIC LEIH.
VYrieBoopoasl 1 UX npon3BoaHbIe. [ToHsATHE 0 3amecTuTene.

—  Teopwus cTtpoenus oprannueckux coequHeHuit A. M. bytneposa. [Tonstue BamentHocTH. Pabotel @. A. Kekyne. Pons A. M. Bytneposa
B CO3JIaHUU TEOPHUH CTPOCHUS OPraHUYECKUX COCIUHEHUNU. E€ OCHOBHBIE MTOJIOKEHUS.

— Ilpuuyunbsl MHOroOoOpa3us OpPraHMYECKHUX COENMHEHUM: 00pa3oBaHHE OJMHAPHBIX, JBOMHBIX M TPOWHBIX CBSI3eH MEXKIy aTOMaMu
yriepoza. Mzomepust. OMnupudeckas, MOJICKyJIsIpHas U CTPYKTYpHast (OpMyJIbl OPraHMUECKUX COCTUHEHUH.

—  Konnenmust rubpunuzanuy aToMHBIX opOuTaneil. CTpoeHrne aroma yriepoja: s- U p-opOuTaiu, TUIel UX Tuopuau3anuu. O0pa3oBaHue
KOBaJICHTHBIX CBSI3€il. DIIEKTPOHHAS U 3JIEKTPOHHO-Tpaduueckast popMysbl aToMa yriepoa.

— Kiaccudukanus opranudeckux coequHeHuil. Kiaccupukanus 1o 3JIEMEHTHOMY COCTaBy: YIJIEBOJOPOJbI, TaJOreH-, a30T- |
KHCIJIOPOJCOIEpKAIINE OPTraHNYECKUE COCTUHEHHS.

— Krnaccudukamus mo CTpoeHUIO YIJIEPOJHOTO CKENeTa: alMKINYEeCKHe M IUKINYecKre (KapOOIUKINYEeCKHEe W TeTePOIMKINYECKUE)
OpraHUYeCKHE BEIECTBA.

— Krnaccudukanus yrieBoaopo1oB: IpeaesibHble (aJKaHbl U UKIOAIKaHbl), HeNpeelbHble (aIKEHbI, aIKUHbI, aJIKaIUEHbI), apEHBI.

— Krnaccudukanus opraHndeckux COeIMHEHUN MO HAIWYHMIO (PYHKIIMOHANBHBIX Tpynn (THAPOKCHIbHAS, KapOOHMIbHAS, KapOOKCUIIbHAS,
HUTpoOrpymma, amuHorpynma). Cnuptsl. Anbaerunsl. Ketonsl. Kap6onossie kucnotsl. Hutpocoennnenns. AMHUHBI.

— IlpuHUMNIBI HOMEHKJIATYpbl OPraHUYECKHX coeauHeHuil. [loHsTHe O XMmuYeckol HOMeHkJatype. HomeHkiarypa TpuBHaIbHas
(ucropuueckas) U palOHaIbHasL.

— MexnaynaponHas HoMeHKiaTypa opraHudeckux coequHeHMid — [UPAC. [lpuHmunsl cocTaBieHHs Ha3BaHHUS OPraHMYECKOTO
coennHeHus no HomeHkiarype IUPAC.

—  Kunaccuduxanus peaxuuii B opranndeckoil xumuu. [lonstue o cybcerpare u pearente. Knaccudukanus peakuuii mo CTpyKTYPHBIM
M3MEHEHUSIM BelIecTBa: MPUCOECTUHEHHS (B TOM UMCIIE MOJIMMEPHU3aIIH, OTIIEIICHHS (3JIEMEHUPOBAHHUS ), 3aMEIICHUS U U30MEPU3alIHH.

— ITlonsaTue o roMo- ¥ TETEPOTUTUIECKOM Pa3pbIBaX KOBAJIIEHTHOU CBA3H, AMEKTPOUIax U HyKIeopumax.

—  Kiaccuduxanus peakuuit o TUITy peakIIMOHHBIX YaCTHIL: paJuKaibHbIe, JJIEKTPOPUIbHBIE U HYKICO(pHIbHBIE.

—  Kunaccuduxanus peakuuii 1o M3MEHEHHUIO CTETICHEH OKUCIICHHSI: OKUCIICHHUS 1 BOCCTAaHOBJICHHUSI.

— Krnaccudukamus peakuuil 1Mo 4acTHBIM IpHU3HAKaM: TaJOT€HUPOBAHUE U JIEraJloT€eHUPOBAaHUE, THAPUPOBAHUE WU JETHAPUPOBAHUE,
TUJIpaTalliy U AETUAPATALMH, THAPOTraIOreHUPOBaHUE U JETUAPOTraJOTEHUPOBAHUE.



—  JlemoHcTpanuu. Konnekuus opraHMu4ecKux BEUIECTB, MaTepHalioB U u3nenuii u3 Hux. lllapocrep:xHeBbie U 00BEMHBIE MOIETH (MOEIN
Crroapra—Dbpurnie6a) sTaHona U IMATUIOBOTO ddupa, OyTaHa U U300yTaHa, METaHa, dTHIICHA U alleTWIeHa. B3anMoeiicTBre HaTpus ¢ 3TAaHOJIOM;
OTCYTCTBHE B3aMMOJCHCTBUS C JAUATUIOBBIM 3(hupoM. Mojens OTTalKUBaHUS THOPUIHBIX OopOuTanel (IeMOHCTpaIys ¢ MOMOIIbIO BO3IYIIHBIX
mapoB). JleMoHcTpanmonHasi Tabnuia «Pa3nuaHeie THOPUAHBIE COCTOSHHS aToMa yriepoga». OOpaslbl OPraHMUECKUX COSAMHEHUH pPa3THYHBIX
KJ1accoB. MoJiell OpraHu4ecKiX COEIMHEHHUI C pa3TUYHbIMU (DYHKIIMOHAIBHBIMHU TpyMaMu. ['opeHne MeTaHa Wi MpornaH-0yTaHOBOW CMECH W3
ra30BOU 3a)KUTANKA. B3phIB cMecu MeTaHa ¢ xiopoM. ObeciiBeunBaHue OPOMHON BOJIBI ATWIICHOM. [lenonumepusanus monudTuieHa. [lomyuenue
ATUJICHA JIETUAPATALUEN STaHOIA.

— JIaGopaTopHblii OMBIT. MI3roTOBIIEHHE MOJIENEH MOJIEKYJ — MPEACTAaBUTENCH Pa3IMUHbIX KIIACCOB OPTaHUYECKUX COCTUHEHHM.

— [MpakTtnyeckas pabota 1. KauecTBeHHBIN aHATN3 OPraHUYECKUX COCAMHEHUH.

TEMA 2. [TIPEJEJIBHBIE YIJIEBOIOPO/BI (5 u)

— AnkaHbl. OJIEKTPOHHOE€ U TNPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJbl MeTaHa. ['OMOJIOTHYEeCKHI psAJ ajlKaHOB M HMX H30MEpUs.
[IpocTpaHcTBEHHOE CTPOGHUE MOJIEKYJI AJIKAHOB (B TOM 4ncie U KoH(opMmepbl). HoMeHkmaTypa aakaHoB.

— IIpombinuieHHbIE CIOCOOBI MONYYEHUS allKaHOB: KPEKHHT He(TErmpoayKTOB, peakivs aTKUIUPOBAHUS, MOMYyUYEHUE CHHTETHUECKOTO
OeH3MHA, HArpeBaHue yriepojga B atmocdepe Bomopoaa. JlaGopaTopHble CHOCOOBI MOMYYEHHS ajlKaHOB: peakuus Broplia, mupoinus comeit
KapOOHOBBIX KUCIJIOT CO IIEJI0YaMu, TUAPOIIN3 KapOuaa aTtOMUHUS.

— @u3"yecKHe CBOMCTBA QJIKaHOB. B3anmHOE BIMSAHME aTOMOB B OPraHMYECKHUX MOJEKyJax. llosoKuUTeNbHBI W OTpULATEIbHBIN
uHAYKTHBHBIE 3(dekTrl. [IporHo3 peakMoHHON CIIOCOOHOCTH alKaHOB. MexaHu3M peakuuil paJuKaJbHOTO 3aMelleHHs. Peakiuyu pagukaibHOTo
3aMEIECHHs: TAJIOTEHUPOBAHWE U HUTpoBaHMWE. Peakuuu neruapupoBanusi. Peakiuu okucnenus. Jpyrue peakuuu ¢ pa3pylIeHUEM YIVIEPOJHOU
uenu. [I[pumenenue ankaHoB Ha OCHOBE CBOMCTB.

— Hwuxnoankansl. ['OMonoruyeckuii psia U CTpOEHUE LUKIOAKIaHOB. WX HomeHknaTypa U u3omepus. [loHATHEe O mpocTpaHCTBEHHOM
nzomepun. Kondopmepsl IUKIOTeKcaHa.

—  Cnoco0sl MmosTy4eHus HUKI0ATKaHOB: peKTUHUKaIUs He(TH, KaTAIUTUIECKOE JeTUPUPOBAHUE apEHOB, BHYTPUMOJIEPYJISipHAs peaKkius
Bropua.

—  @wusznyeckre U XMMHUYECKHUE CBOICTBA IIMKJIOAKAHOB (peakluu NpUCOeIMHEHUS U 3aMelleHns). [[puMenenne UKI0akaHoB.

—  Jlemonctpanuu. [llapocTep;kHeBble MOJIETN MOJIEKYJI allkaHOB sl WILTIOCTPALUK CBOOOIHOTO BpaiieHus: BOKpyr cBsizu C—C, a Takxke
3aCJIOHEHHOM M 3aTOPMOXKEHHOU KoH(popmanuii staHa. [lodyyeHre merana u3 anerata HaTpusl W TUApoKcuia Hatpus. I'opeHune MeraHa, MpoMaH-
OyTaHOBOW cMmecH, nmapaduHa B YCIOBUSX M30BITKA W HEIOCTAaTKa KUCIOpojaa. B3peiB cMecn mMeTaHa ¢ Bo3ayxoM. OTHOIIEHHE METaHa, MpONaH-
OyTaHOBOI cMecH, OeH3uHa K OpoMHOM Bojie M pacTBopy KMnO4.

— JlaGopatopHble ombIThl. M3roTtoBnenue mnapaduHUPOBaHHON Oymaru, UcCHbITaHHE €€ CBOWMCTB (OTHOIIEHHWE K BOJAE U JKUPY).
OO6HapysxeHue BOJibl, CaXkH, YTIEKUCIIOro ra3a B IPOAYKTaX TOPEHUs CBEUH.

TEMA 3. HEIIPEAEJIBHBIE YTJIEBOJOPO/IBI (13 u)

—  AnkeHbl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI ATUJICHA. | OMOJIOTHYeCKHid psii U U30MEpHs alIKeHOB (YTIepOJAHOTO
CKeJeTa, TeOMEeTpUYecKasl WIH LUC-TPAHC-U30MEPHS, MOJO0XKEHHI IBOMHOMN CBA3H, MeXKJaccoBas). HoMeHKkIaTypa aJlkeHOB.



— IIpoMblnuieHHBIE CITOCOOBI MOJYYEHHs AJKEHOB: KPEKMHI aJKaHOB, BXOJIIMX B COCTaB He(TH W MOMYTHOrO HE(TSIHOro rasa,
JNETUPUPOBAHUE MTPEETbHBIX YIJIEBOAOPOIOB.
— JlaGopaTopHble cmOCOOBI TOIYYEHHUS QJIKEHOB: pEaKIMHU DSIUMUHHPOBAHUS (JETalOreHUpPOBaHME), JETHUApaTalus CIUPTOB H

JIETaJIOTEHUPOBAHUE JIMTAJOT€HATKAHOB, a TaKKe JETHAPOTraIOTeHUPOBAHUE TaIOT€HOMPOU3BOAHBIX MPEICNbHBIX YIieBoaopoAoB. IIpaBuio
3aiirena.

—  (dusnueckue CBONCTBA aJKEHOB.

— BzammHOe BiHSIHHE aTOMOB B OpraHHUYECKHUX MOJEKylax. Me3oMepHbIi 2P QexT.

—  IIporao3 peakiimoHHOH CIIOCOOHOCTH aTKEeHOB. MeXaHW3M peaKIHii AIEKTPOPUIBHOTO IPUCOCSTUHCHUS.

— Peakuuu mnpuUCOEAVHEHHUs] AJIKEHOB: TaJOT€HUPOBaHWE, THAPUPOBAHHUE, THAPOTaJIOrCHUPOBAHWE, THUIpATalMs, MMOJTUMEpU3AII.
[IpaBuno MapkoBHukoBa. Peakuuu okucienust ankeHoB KMnO4 (peakuus Barnepa) B BogHOU U cepHOKUcCTON cpene. [I[puMeHeHne ankeHOB Ha
OCHOBE CBOWCTB.

—  BricokoMonekynsipHble coetnHeHHs. CTpOECHHE MOTUMEPOB: MOHOMED, MOJIUMED, SJIEMEHTAPHOE 3BEHO, CTETIEHb MOJUMEPU3aLIUH.

—  Jlunelinbie, pa3BeTBIEHHBIE U ceTYATHIE (CHIUTHIE) MOMUMEphl. CTepeoperyisspHble U HECTEPEOPETYISIPHBIC TOJTUMEPHI.

—  OTHoOUIeHUE OJIUMEPOB K HarpeBaHUIO: TEPMOIUJIACTUYHBIE U TEPMOPEAKTUBHBIC MOJTUMEPHI.

—  Tlonumeps! Ha OCHOBE STUIICHOBBIX YTJIEBOJOPOAOB M X MTPOU3BOAHBIX: MOJHITUIICH, TTOJUMIPOTIHIICH, TTOTUTETPaA()TOPITHIICH

— Y NOJMBUHWIXJIOPH/I.

— Anxanuensl. Knaccudukaiys TUeHOBBIX YTIEBOIOPOAOB: U30IHMPOBAHHBIC, KyMYJIUPOBAHHBIC U COMPSKEHHBIE.

— Homenkmarypa u u3omepusi JUEHOBBIX YTJIEBOJAOPOJIOB (MEXKKIACCOBAs, YTIEPOJHOTO CKEJIETa, B3aMMHOTO TMOJIOXKEHHUS KpaTHBIX
CBSI3€i, TeOMETpUYecKas).

—  CrpoeHnue conpskEHHBIX aIKaJAUEHOB.

—  Crnoco0pl MostydeHus alKaJueHoB: AETUAPUPOBAHNE ANKaHOB, peakius JlebeneBa, AernaporaJoreHupoOBaHUE AUTaIOT€HATKAaHOB.

— @wusuyeckue CBOICTBa JMEHOBBIX YIJIEBOJAOPOJIOB. XMMHUYECKHE CBOMICTBA JMEHOBBIX YIJIEBOAOPOJOB: PEAKIUH MPHUCOCAUHEHUS,
OKHCJICHHUS U TOJIMMEPU3ALUN — U 0OCOOEHHOCTH UX MpoTekaHus. HaxoxaeHue B mpupoJie ¥ MpUMEHEHHE aJIKaJueHOB. TepreHsl.

— Dmnactomepsl. HaTypanpHbIf KaydyK, Kak MPOAYKT HOJMMepH3anuu wu3onpeHa. CHHTETHYECKHE KaydyKd: OyTaJIMeHOBBIH Kaydyk
(CBK), nMBUHHIIIOBBIA, H30MPEHOBBIN, XJIOPONPEHOBBIH, OyTaAMEeH-CTUPOJIbHBIN. BynkaHu3anus KayqyKoB: pe3UHbI U Y0OHUT.

—  AKuHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI alleTUIICHA.

— T'omonormyeckuil psja u M30Mepusi ajJKUHOB (YIJIEPOJHOIO CKelleTa, MOJIOXKEHUs TPOMHOM CBA3M, MeXkiaccoBas). HomeHkmarypa
QJIKHOB.

— CnocoObl MOJTy4YeHUsI aJIKWHOB: MUPOJIM3 METaHa (B TOM YMCJIE€ W OKHMCIMTENbHBIM MUPOJIM3 MPUPOAHOTO ra3a), KapOWJHBIM MEeTO,
JeTUPOraJoreHUPOBAaHUE IUTAIOT€HATIKAHOB, B3aUMOJICHCTBUE COJIEH alleTUIIEHOBBIX YIJI€BOJOPOIOB (alleTUICHUIOB) C rajloreHalKaHaMH.

— Owusuyeckre CBOMCTBa AalETHJICHOBBIX YIJIEBOJAOPOJOB. XHMHUECKHE CBOMcTBa. Peakium mnpucoeauHeHus (TUIPUPOBAHUE,
rajJJoreHUPOBaHUE, THIPOraJloreHUPOBAaHUE, TWApaTalus, TpuMepusauus anertwieHa). Peakuus KyuepoBa u mpaBwio OnbrekoBa. KucimorHbie
CBOMCTBA aJKUHOB. AlleTiiieHU1bl. OKHCIIeHHE aIKMHOB: pacTBopoM KMnO4 u ropenue.



— OOnacTy NMpUMEHEHHUs alleTUJIeHa Ha OCHOBE ero cBoucTB. [IpumeHeHHne romonoroB anerwieHa. [loaumepbl Ha OCHOBE aleTHIICHA.
Bununaueruses.

— JemoHcTpanuu. OObEMHBIE MOJENM ILHMC-, TPAHC-U30MEPOB ajkeHOB. llomyueHue »THieHA W3 3TaHOJA W JOKA3aTENbCTBO €ro
HENpeieabHOro CTpoeHus: (peakuuu c OpoMHON Bogod u pactBopoM KMnO4). OOGecrBeunBaHHe 53TUICHOM OpOMHONH BOABI M pacTBOpa
nepMaHranata kaius. ['opeHue sTuneHa. B3anmmoneicTBHe alKaHOB W AIKEHOB C KOHIICHTPUPOBAHHOM CEPHOM KHUCIOTOW. Moaenu MOJeKys
QJIKaJINEHOB C M30JMPOBAaHHBIMH, KYMYJIMPOBAaHHBIMU MU CONPSKEHHBIMU JIBOMHBIMM CBSI3AMU. Koarynsdnus MIIEYHOTO COKa KaydyyKOHOCOB
(Monouasi, onyBaHuMKa WM ¢ukyca). JlemonuMepusanus Kaydyyka M J0Ka3aTeIbCTBO HAJIMYUS JIBOMHBIX CBS3€l B MOJIEKyJIax MOHOMEPOB
(peakuu ¢ OpomHOM Bozoi u pactBopoM KMnO4). O3nakomienue ¢ koiutekuuedt «Kayuyku u pesuns». Ilomydenue auermieHa u3 kapOupaa
kanpimsi. OObEMHBIE MOJAENM adKUHOB. B3auMopeiicTBue ameruieHa ¢ OpoMHON Bojoi. B3ammopeiicTBue amermieHa c¢ pactBopom KMnO4.
I'openue aneruieHa.

— JlaBopatopabie onbITEl. O3HAKOMIIEHUE C KOJIJICKIHEH OIMMEPHBIX 00pa3IoB MIaCTMACC M BOJIOKOH.

— [MpakTtnyeckana paborta 2. [lonydyeHne MeTaHa U STHIIEHA U UCCIIEI0BAaHUE X CBOMCTB.

TEMA 4. APOMATUYECKHUE YTJIEBOJJOPO/IBI (7 u)

— Apensl. IlepBbie cBenenusi 00 apomaTHueckux coequHeHHsX. CTpoeHne MoJieKysbl O€H30ja: euHasi T-3JEKTPOHHAs CUCTeMa, WIH
apOMaTUYECKUIN CEKCTET.

— Tomonoruueckuii psia. Vizomepusi B3aMMHOTO pacrioioKeHUs 3aMecTuTeneil B 0eH30apHOM KoJblle. HoMenknatypa apeHoB. Kcuimoms.

—  IIpombinuieHHble criocoObl MOMy4YeHHsI OEH30J1a U €T0 TOMOJIOTOB: apOMAaTH3allks AJIKaHOB M IIUKJIOAJIKAaHOB, TPUMEPHU3aIUsl alleTUIIeHa
(peakiusi 3eIMHCKOTO).

— JlaGopaTopHble crtocoObI MOTyYeHHs apeHOB: aIKWIMPOBaHue OeH3011a, MUPOJIN3 COJIEH apOMaTHYECKIX KUCIIOT.

—  @wusunueckue cBoiicTBa apeHoB. [IporHo3 peakmoHHON crIocOOHOCTH apeHOB. Peakiuy »51eKTpoQHIbHOTO 3aMEIEHUS U UX MEXaHU3M:
raJloreHupoBaHue, ankuwinpoBanue (peakus Opunens—~Kpadrca), HUTpoBaHUE, CyIbPUPOBAHHE.

—  Peakuunu npucoenvHeHus: r’UIpupoBaHUE, paJuKalIbHOE rajloreHupoBaHue. Peakuun okucieHus.

— Tomyomn, kak romosor 6en3ona. OcoOEHHOCTH XUMUYECKHUX CBOMCTB aJIKII0eH30710B. OpHeHTaHTHI IEPBOro U BTOPOro poja. Bzanmuoe
BJIMSHUE aTOMOB B MOJIEKyJlaX alKWIOEH30JI0B Ha MpHUMeEpe peakuuu 3amelleHus. Peaknuu okucieHus. [IprMeHeHne apeHOB Ha OCHOBE HX
CBONCTB.

—  Jemonctpanuu. [llapoctepxHeBbie 1 00bEMHBIE MOAETH OEH30JIa U €T0 TOMOJIoroB. PacTBopeHne B O€H30I1e pa3IMYHBIX OPTaHUYECKUX
Y HEOpraHWYEeCKUX BELIECTB (Hampumep, cepbl, nonaa). O3HakomiieHue ¢ pU3NYeCKUMH CBOMCTBaMU OeH3071a (pacTBOPUMOCTh B BOJIE, INIOTHOCTD,
TeMIIepaTypa IUIaBJICHUS — BBIJICP)KUBAHUE 3aMasHHOM aMmysbl ¢ OeH30J0M B OaHe co JbAoM). ['opeHune OeH307a Ha CTEKJISHHOW MaJlOYKe.
OtHomenne OeH3osla K OpomHOW Boje u pactBopy KMnO4. HutpoBanme Oen3ona. OTHOmeHHWE Toiyona K Boje. PactBopeHue B Toiyosie
Pa3IMYHBIX OPTaHUYECKUX U HEOPraHMYECKUX BEIIECTB (Hampumep, cepsl, noaa). ObecuBeuyrBanne ToxyojaoM pactBopa KMnO4 1 6poMHOI BOJIBI.

— TEMA 5. [TIPUPOJHBIE NCTOYHUKU YIJIEBOJOPOOB (5 1)

— Ilpuponueiii ra3 u monmyTHBIH HedTsHON ra3. [Ipupomnsrii ra3 m ero cocras. [IpoMbIlIUIEHHOE WCHOJIB30BaHWE U TEepepaboTKa
IIPUPOJIHOTO Ta3a.



— IlomyTHble HedTAHBIE ra3pl U UX HepepadboTka. Opakiuy MOMYTHOrO HE(QTSIHOIO ras3a: ra3oBblii OCH3MH, MPOMAaH-OyTaHOBas CMECh U
CyXOH ras.

— Hedts. Hed1b, Kak npupoaHbIii HCTOYHUK YTJIEBOJOPOJIOB, €€ COCTaB U (hU3HUECKUE CBOICTBA.

—  YTineBonopoabl Kak MpeIMeT MEXIyHApOJIHOTO COTPYJHUYECTBA U BaXKHEHIIAsh OTpacib SKOHOMUKH Poccun.

— IlpombinutienHass nepepabotka HedTu. Pexkrudukanus (PppakuuonHas neperonka). ®dpakuuu HepTH: OCH3MHOBAs, JUTPOMHOBAS,
KEepOCHHOBasl, razoinib, mMasyT. ComnspoBele Macina. Bazenun. [lapadun. ['yapon. KpekuHr HeTenpoIyKTOB: TepMHUYECKHd, KaTaIUTUYECKUH,
ruapoKpekuHr. Pudopmunr. Huknuzanus. Apomartusanus. JleToHanmoHHas cTORKOCTh OeH3nHa. OKTaHOBOE YHCIIO.

— Kamennsiii yrons. IIpomsinuieHHas nepepaboTka kameHHOro yruid. HaxoxzaeHue B mpupoge M cOcTaB yIJIeH: KaMEHHBIH YIoOJb,
aHTpaLUT, OypbIi Yroib.

— KokcoBaHnue u ero npoayKThl: KOKC, KAMCHHOYTOJIbHasl CMOJIa, HAJCMOJIbHAsI BOJla, KOKCOBBIHM ra3. I'azudukanus yrius. BoasgHoit ras.
Karanuruueckoe ruipupoBaHue yrisl.

TEMA 6. TUJIPOKCMJICOAEPXAILIME OPTAHUYECKHE BEIIECTBA (114)

—  Couprtsl. [loHsTHE O ciupTax, UCTOpUs UX W3ydeHHs. OyHKIIMOHAIbHAS THAPOKCUIIbHAS TPYIIIA.

— Krnaccudukamus cnuproB: MO THUIY YIJIEBOJOPOJHOTO pajukana (IpelenbHble, HENpeaeibHble, apoOMaTHYecKue), IO YUCITY
THJIPOKCHIIBHBIX TPYII B MOJIEKYJ€e (OJHO- U MHOTOATOMHBIE), [10 TUITY YTJIEPOJHOTO aTOMA, CBSI3aHHOTO C TMIPOKCUIIBHOM Ipymnoi (epBUYHbIE,
BTOPUYHBIE, TPETHYHBIE).

— OJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ CHUPTOB. ['OMOJOrMYECKHH psi NPEIECNBbHBIX OJHOATOMHBIX CIIMPTOB.
N3omepust (monoxenus GyHKIMOHATBHON TPYIIBI, YTIEPOTHOTO CKEJIeTa, MEXKKIIACCOBasl) © HOMEHKJIATypa aJIkaHOJIOB.

— OOmmue crnocoObl MOJy4YEHHUs AaJIKaHOJOB: THJIpaTalys aJKeHOB, THUJIPOJIHM3 TaJOreHajJKaHOB, BOCCTAaHOBJIEHHE KapOOHUIIBHBIX
coeanHeHN. CrocoOb! MOTyuyeHHs] HEKOTOPBIX aJIKaHOJIOB: METUJIOBOTO CIHMPTAa — pEeaKIUel INeI0YHOro TUAPOSU3a XJIOPMETaHAa U U3 CHHTE3-
ra3a; STHJIOBOTO CHHpPTAa — CIHUPTOBBIM OpOKEHMEM TIJIIOKO3bl U THApaTallield 3TWIIeHa; MpOMaHoa-1— BOCCTaHOBJIEHUEM IPOIMHOHOBOIO
aJbJIETuJ1a; IponaHoja-2 — I'HAPUPOBAHUEM alleTOHA U THIpaTaluel IpoNIeHa.

—  ®wusnyeckue CBOWCTBa crupToB. Bomopoanas cBs3b. [Iporuo3 peakoHHON CIIOCOOHOCTH MPEEeNbHBIX OJIHOATOMHBIX CIIUPTOB M €0
MOJATBEPXKIEHHE MPH PACCMOTPEHUH XUMHUYECKUX CBOICTB CIUPTOB: KHUCJIOTHBIE CBOMCTBA, pPEAKIMU HYKJICO(PUIBHOIO 3aMEIEHUs C
raJJOTeHOBOJIOPOJIAMH, MEKMOJIEKYJISipHAasT M BHYTPUMOJICKYJISIpHast JeruapaTanust (MOJlydeHHe MPOCTBIX A(PHUPOB U alKEHOB), PpEaKIHH
JETUIPUPOBAHNUS, OKUCIICHUS U STepUPHUKALIH.

— Husmme u Beicmine (kupHbIe) cnupThl. CunTeTHueckne motomue cpencta (CMC). O6mactu NMpUMEHEHHUsS METaHOJIa Ha OCHOBE €ro
cBoiicTB. TokcnyHOCTh MeTaHosa. O0IacTH MPUMEHEHHS STHJIOBOTO CIIMPTa Ha OCHOBE €r0 CBOMCTB. AJIKOTOJIM3M KaK COLMAJIBHOE SIBJICHHE U €ro
npoUIaKTHKA.

— MHoroaromssle COUPTHL. ATOMHOCTh CHMPTOB. [NMKOIM WM riMuepuHsl. M3omepus, HOMEHKIaTypa M MOJIY4YEHHME MHOIOATOMHBIX
ciupToB. OCOOEHHOCTH XMMHUYECKMX CBOMCTB MHOTOATOMHBIX CIIUPTOB. KauecTBeHHas peaklusi HA MHOTOATOMHBIE CIIUPTHI.

—  OTWJIEHIVIMKOJb U IJIULEPUH, KaK MPEICTaBUTENIN MHOTOATOMHBIX CIIMPTOB. VX mpuMeHeHHe.

—  ®@enonsl. CocTaB U CTPOCHUE MOJIEKYIHI (peHos1a. ATOMHOCTD (DeHOJIOB. [ 'oMOIOrH4ecKkuit psajy, N30Mepusi © HOMEHKJIaTypa (eHOIOB.



—  Crnoco0slI monydeHus (heHona: u3 KAMEHHOYTOJIBHOM CMOJIBI, KYMOJIBHBIH CTIOCO0, M3 TaJOTeHapEeHOB M METO/IOM IIIEeJIOYHOTO IJIaBa.

— ®uznyeckue cBoiicTBa (peHonoB. XHMMHUYECKUE CBOWMCTBA (heHOJA: KUCIOTHBIE CBOMCTBA, OKHUCICHHME, PEAKIHU 3JIEKTPO(UIBHOTO
3aMeneHus (raJloreHipoBaHNue, HUTPOBAHUE ), OJUKOHACHCALIUS.

— KauectBennsle peakiuu Ha ¢eHol: ¢ OpoMHOI Bo10i U pacTBopoM xiopuna skene3a(lll). [Tpumenenue dhenonos.

—  HemoHctpanuu. Illapocrep:kHEBblE MOAENN MOJIEKYJ OJHOATOMHBIX M MHOIOATOMHBIX CHUPTOB. PU3NYECKHE CBOMCTBA 3TaHOIA,
npomanona-1, 6yranona-1. B3aumosaeiictBue HaTpusi CO CIUPTOM. B3ammojielicTBHE CIIUpTa ¢ PaCTBOPOM JMXpOMaTa KaJius B CEPHOU KHCIIOTE.
[Tonyuyenue cnoxuoro s¢upa. [lonyyenue stuneHa u3 staHona. CpaBHeHHE peakiMii TOPEHHs ATUIOBOTO M MPOMMUIOBOTO cupToB. OGHApyKeHHE
ATUJIOBOTO CIIUPTa B PA3IUYHBIX MPOAYKTaX C MOMOIILI0 Moao(opMHOI mpoOsl. B3ammoneiicTBue rimiepruHa co cBexxkeocaxaeHHbM Cu(OH)2.
Pacnio3naBanue BOAHBIX PacTBOPOB IJIMIEPUHA U 3TaHONA. OTHOIICHUE STUJICHTIIMKOJS W TIULEpPUHA K BOJAE U OPraHUYECKUM PACTBOPUTEIISIM.
PactBopuMocTh (heHosla B BoJe MpH OOBIYHOM M MOBBIINICHHOHN TeMmieparypax. BoiTecHeHue ¢eHona u3 (eHonsiTa HaTpusi YrOJbHOW KHCIOTOM.
KavecTBeHHbIe peakiun Ha ¢peHo: odeciBeunBanre OpomHoii Boasl u ¢ pactBopoM FeCl3. ObecneunBanue ¢penona pacteopom KMnO4.

— MMpaktnuyeckasa pabota Ne 3. McciegoBanue CBOMCTB CNIMPTOB.

TEMA 7. AJIBAEI'IbI 1 KETOHBI (7 u)

— Anpgeruabl. ANbIErHAbl Kak KapOOHWUJIbHBIE oOpraHuyeckue coenuHeHus. CocTaB HMX MOJIEKYJT U DJIEKTPOHHOE CTPOCHUE.
I'omonoruyeckuii psg, U30MEPUst 1 HOMEHKIIATypa aJIbJACTUIOB.

— CnocoObl MOJTy4YeHHUs:: OKUCICHHE COOTBETCTBYIOIIMX CHUPTOB, OKHCICHHME YIiieBoaopoaoB (Bakep-mpouecc), ruapartanus ajikHHOB,
MUPOIN3 KapOOHOBBIX KUCIOT UM MX COJIEH, MIEJIOYHON THAPOINU3 IUTATIOTeHAIKAHOB.

— Owusuueckre CBOWCTBA anmpAeruaoB. I[IporHo3 peakIMOHHOM CIMOCOOHOCTH albJerH0B. XHWMHUYECKHE CBONCTBA: peakluu
pUcoeANHEeHUs (IIMaHOBOAOPOa, THAPOCYIb(pUTa HATpuUs, peakTuBa [ puHBSApa, THIPUPOBAHUE), PEAKIIMH OKUCICHHUS (CepeOpsHOTo 3epkayia u
komruiekcamu meau(Il)), peakumm konjpeHcauuu (ajabAoJibHAS W KPOTOHOBAsl, C A30TUCTHIMU OCHOBAHHUSIMHU U MOJUKOHICHCAIUHU), PEaKIMU
3aMEILEeHUS 110 OL-yTIIEPOTHOMY ATOMY.

— Keronsl. KeToHb! kak kapOoHMIbHBIE coeqMHEHNU. OCOOEHHOCTH COCTaBa U AJIEKTPOHHOTO CTPOCHMSI UX MOJIEKYJI.

— T'omonoruyeckuii psa, usoMepusi 1 HOMEHKJIATypa KeToHOB. CrIocOObI MOTYUYEHHs KETOHOB.

—  ®dusnyeckue cBOWCTBA KETOHOB. IIporHo3 peakiMoHHON CIIOCOOHOCTH KETOHOB.

— XUMHUYECKHE CBOMCTBA: PEAKIMM NPUCOEAMHEHUs (LIMAaHOBOJAOPOJA, TMAPOCYIb(PUTA HATpUs, peakTuBa ['puHbIpa, THMIPUPOBAHUE),
peaKuy OKHCIEHUS, pEaKLUU 3aMELIEHUS 110 0-yTIIEPOAHOMY aTOMY.

—  Jemonctpamuu. lapocrepkneBsie u Ctroapra—Dbpurneda mMonenu anpaerufoB. OkuciieHne OeH3albIeTHAa KUCIOPOAOM BO3IyXa.
[Tonyuyenue dpeHonpopManbIEruaHOTO MOIUMEPA.

— JlaGopatopubie ombIThl. [lodydeHne yKCycHOro — anmpieruja OKHCIeHHeM 3TaHona. O3HakoMJieHHE C (U3NYECKUMHU CBOMCTBAMHU
anpJeruyioB (aneTanpieruja U BOJAHOTO pacTBopa (opmanbaeruna). Peakuus «cepeOpsiHoro 3epkana». Peakums c rugpokcugom meau(ll) mpu
HarpeBaHuu. OTHOIIEHKE alIETOHA K BOJIE. ALIETOH KaK OpraHU4eCKHUil paCTBOPUTEID.

— IlIpaxtnueckas pabota 4. MiccrnenoBaHue CBOMCTB aJIbJIeTHI0B U KETOHOB.

TEMA 8. KAPBOHOBBIE KUCJIOTHBI 1 UX [TPOU3BO/IHBIE (13 1)



— Kapbonossie kucnotsl. Ilonarue o xapOoHOBBIX kucnorax. Knaccudukanus kapOOHOBBIX KHCIOT: MO MPHUPOJAE YTIEBOJOPOIHOTO
panukana, mo 4uciay KapOOKCHIBHBIX TPYHI. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTpPOCHHME KapOOKCHIbHOW rpymmbl. KapOoHOBBIE KHCIOTHI B
pHUpoie.

— T'omonorudeckuii psia mpeAenbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. MI30Mepust 1 HOMEHKIIaTypa.

— Tlomyuenue kapOOHOBBIX KHCIOT OKHCICHHEM aJKaHOB, AaJKEHOB, IMEPBHYHBIX CHHPTOB M AIBJCTHAOB, a TaKXKe THUAPOIU3OM
(TpuranoreHaaKaHOB, HUTPHUJIOB).

— Tlonmyuenue MypaBbUHOM KUCIOTHI B3aUMOJICHCTBHEM TUAPOKCHIA HATPpHs ¢ okcunoMm yriepona (1), ykcycHol — kapOOHUITMpPOBAHUEM
METHJIOBOTO CIIUPTa U OpOKEHHEM 3TaHOJa, TPONHOHOBON — KapOOHWJINPOBAHUEM ATHJICHA.

—  Owusuyeckre CBOWCTBAa KAPOOHOBBIX KUCIIOT, O0YCIOBIEHHBIE MOJISIPHBIMM MacCcaMU U BOJIOPOJHBIMH CBSI3AMHU. [IpOrHO3 XUMUYECKHX
CBOWCTB KapOOHOBBIX KUCIOT. O01IMe cBOicTBa KUCIOT. Peakiuu 1o yriaeBogopoaHoMy paaukany. OopazoBanue (GyHKINOHATBHBIX TPOU3BOTHBIX.
Peakuus stepuduxarmn. O6pa3oBaHue raloreHaHTHIPUIOB, aHTUAPUIOB, AaMUIOB, HUTPUJIOB.

— MypaBbuHast U yKCyCHas KHCJIOTBI, KaK TMPEACTaBUTEIHN MPEACTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCHOTHL. [lambMuTHHOBasS u
CTEapHHOBAsI KMCIIOTHI, KaK MPECTABUTENN BHICIINX TPEACITHHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHUCIOT. AKPHIIOBAst 1 METAKPUIIOBAsI KUCIIOTHI, KaK
MPEJICTABUTENIN HEMPEEbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. OIeWHOBas, JHHOJNEBAas U JIMHOJIEHOBAs, KAaK TMPEIACTABUTEIN BBICIIHX
HETIpe/IeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. beH30iHas W CaluIMiIoBasi, KaK TMPEACTABUTEIN apOMAaTHYECKUX KapOOHOBBIX KHCIIOT.
JIByXOCHOBHBIE KapOOHOBBIE KUCIIOTHI Ha IpuMepe IaBeneBoil. [IpuMenenne u 3HaueHre KapOOHOBBIX KUCIIOT.

— Conu xapboHOBbIX KuchoT. Mbuta. [lonyuenue coseit kapOOHOBBIX KHCJIOT Ha OCHOBE OOIIMX CBOWCTB KHUCIOT: B3aUMOJCHCTBUEM C
aKTUBHBIMH METaJJIAMU, OCHOBHBIMU OKCHJIaMH, OCHOBAaHUSAMHU WU coisiMu. [lomydeHue coneit KapOOHOBBIX KHCIOT HIEJIOYHBIM THIAPOIU30M
CIIOKHBIX 3(UpOB. XUMHUUYECKHE CBOWCTBA COJICH KapOOHOBBIX KHCIIOT: THAPOJIH3 10 KaTHOHY, PEaKIMM MOHHOTO OOMEHa, MUPOJIN3, HIIEKTPOIIN3
BOJIHBIX pacTBOpoB. Mbuia. JKECTKOCTH BOMIBI U CITOCOOBI e€ ycTpaneHus. [IpuMenenue comneit kapOOHOBBIX KHCIIOT.

—  Cnoxusle 3¢upsl. CTpoeHue MOJEKyI, HOMEHKIATYpa U U30Mepusi CI0XKHBIX 3¢upoB. Mx ¢pusndeckue cBoiictBa. CriocoObl MOTydYeHUst
CIIOKHBIX 3(HPOB: peaknus dSTepuUKaU, B3aUMOACHWCTBHE CIHUPTOB C aHTHAPHIAMH WM TaJOTCHAHTHIPUAAMH KHCJIOT peakIuei
MOJIMKOHJICHCAIIMM Ha TpHUMepe NOJIYy4YEeHUs MOoJM3TUIeHTepedTanaTa. XHUMHUYECKHE CBOMCTBA CIOXKHBIX 3(HUPOB: TUAPOIU3 U TOPEHHE.
[IpumeneHue CIOKHBIX YPUPOB.

— Bocku u xupsl. Bocku, ux cTtpoeHue, cBOWCTBa U Kilaccu(UKAIMs: pacTUTENbHbIE W >KUBOTHBIE. buonmorndeckas ponb. XKupbl, ux
CTPOCHHE M CBOWCTBA: OMBUICHHE, THMJIPUPOBAHUE PACTUTEIBHBIX JKUPOB. bromorndeckas ponb KUpoOB. 3aMeHa XHPOB B TEXHUKE HEMHUIIECBHIM
CBIPBEM.

—  Jemonctpamuu. Hlapocrepkuessie n CtioapTra—Dbpurieda Mojenu anbaeruios.

— Oxwucnenne OeH3aibaeruga KuciopogoM Bo3ayxa. llomydenue denondopmanpaernanoro momumepa. lllapocrepxkHeBble MOAETH
MoJIeKyJ1 KapOoHOBBIX KucioT. Tabmuna «Knaccudukaims kapOOHOBBIX KHCIOT». PU3MYECKHE CBOMCTBa 3TaHONA, MpomaHona-l, OyTtaHona-1.
[Tomydenue ykcyHonzoamuinoBoro ddupa. Komekius opranudeckux KUciaoT. OTHOIICHHE TPEIeIbHBIX W HETPECIbHBIX KUCIOT K OpOMHOM BOIC
U pacTBOpy nepmaHraHata kanus. [lomyuenue mpuia u3 xkupa. CpaBHEHHE MOIOIIUX CBOMCTB xo3siiictBeHHOro Mbiia u CMC B kEcTkol Boje.
Komnexnus cinoxubix a3¢upos. LlapocTep>kHeBbIe MOIEIN MOJIEKYJT CIIOKHBIX 3()UPOB U H30MEPHBIX UM KapOOHOBBIX KUCIOT. [lomyueHne mpusaTHo
MAaxXHYIIETo cJI0KHOTOo 3¢upa. OTHOIIEHHE CIMBOYHOTO, TIOJICOTHEYHOTO, MAIIMHHOTO Mace U MaprapiuHa K BOJHBIM pacTBopaMm Opoma u KMnO4.



— JlaBopatopuble onbIThl. O3HaKOMIIEHHE € (PU3MYECKHMMU CBOMCTBAMU HEKOTOPBIX NMpPENENbHBIX OJHOOCHOBHBIX KHUCJIOT: MypaBbUHOM,
YKCYCHOM, MaciisHOi. OTHOIIEHNE pa3IMYHbIX KUCIIOT K BoJe. B3anMonelicTBrue pacTBopa YKCYCHOM KUCIIOTHI: ¢ MeTayiioM (Mg uinu Zn); oKCHIioM
Metamuta (CuO); ruapokcuaom metamia (Cu(OH)2 wim Fe(OH)3), conbro, (Na2CO3 u pactBopoM MbuIa). O3HaKOMIIEHHE ¢ 00pa3liaMH CJI0KHBIX
s¢upoB. OTHOLIEHHE CIOXKHBIX (PHUPOB K BOJIE U OPraHUYECKUM BeEIIeCTBaM (KpacuTessiM). BriBeleHHE KUPHOTO MSATHA C MOMOIIBIO CIIOKHOTO
s¢upa. PacTBOpUMOCTb JKUPOB B BOJIE U OPraHUYECKUX PACTBOPUTEIISAX.

— IlIpakTtnueckas pabota 5. MccrnenoBanue cBOMCTB KapOOHOBBIX KHCIOT M UX NMPOU3BOIHBIX.

TEMA 9. YI'JIEBO/JBI (10 u)

—  VYrueBoasl. CocTaB MOJIEKYJT YIJIEBOJIOB U UX cTpoeHue. Kiaccudukanus yrieBogoB: MOHO- JH-, OJIMIO- M MOJUCAXapuibl; KETO3bI U
aJb/I03bl; TETPO3bI, IEHTO3bI, T€KCO3bl. BOoccTaHaBIMBAIONIME U HEBOCCTAHABIMBAOIINE YIJIEBObl. brogornyeckas poib yrieBoJ0OB U 3HAYCHUE B
KU3HU YEIIOBEKA.

—  Monocaxapuzpsl. CTpoeHue MOJIEKYIbI U (pU3nYecKre CBOMCTBA IITI0KO03bI. Llukindeckrue GopMbl TIIOKO3bI U UX OTPaXKEHHE C ITOMOIIIBIO
dopmyn Xeyopca. [ nmnko3uanblii runpokcui. o-D-rimtoko3a u 3-D-rimoko3a. TayTomepus Kak pe3ysibTaT paBHOBECHS B PaCTBOPE TIIFOKO3BI.

— Ilonmyuenne ritoko3bl. DoTocuHTE3. XMMHYECKHE CBOMCTBA: PEAKIMU MO AJBJICTUIHOMW W MO TUAPOKCUIBbHBIM rpynmnam. CHUpTOBOE,
MOJIOYHOKHCIJIOE M MACIISIHOKHCIIO€ OPOKEHHS TIIFOKO3BI.

—  @pykro3a Kak nuzomep rimoko3sl. CTpykTypa U pusnueckue u XMMHYECKHE CBOMCTBA.

—  Hucaxapunpel. Ctpoenue moiekyn aucaxapuaoB. Caxaposa. Haxoxxnenue B nmpupone. [Ipon3BoacTBO caxaposbl W3 caxapHOUM CBEKIIHI.
XHUMHYECKHE CBOMCTBA caxapo3sl. JIakTO3a ¥ ManbTO3a KaK M30Mephl caxapo3bl. VX cBONCTBA U 3HAUYEHHUE.

— IMonucaxapunapl. CtpoeHue Mosekyn nonucaxapunoB. Kpaxman. CocTaB M CTpoe€HHE €ro MOJEKYJ. AMMIO3a M aMUJIONEKTHH.
XUMUYECKHE CBOMCTBA: THAPOJIN3 U KaueCTBEHHas peakuus. HaxoxxaeHue B npupoze, MojlydeHue KpaxMmana U ero npuMeHeHue. bruonornueckas
pOJIb KpaxMmasa.

— Crpoenue Mozexyn 1eutrono3bl. CBOWCTBA IEJUTIOIO3bI: 00pa30BaHUE CIIOKHBIX 3(PUPOB M MPOAYKTOB alKWIMpoBaHud. Hutpatel u
areTaThl LEeJUTI0JIO3bl — OCHOBA MOJIY4YEHHUS B3PHIBYATHIX BEIIECTB U MCKYCCTBEHHBIX BOJIOKOH. HaxoxaeHue B mpupoze u e€ 6uosiornueckas poib.
[IpuMeHeHne nemroa03sl

—  Jlemonctpanuu. O6pa3iipl yrieBo1oB U u3aenuii u3 Hux. IloaydeHne caxapara KajablMs M BBIIEICHHE caxapo3bl U3 pacTBOpa caxapara
KaJjblus. Peakims «cepeOpstHOTO 3epKaiay s TIIIOK03bl. Peakiuu ¢ hyKCHHCEpHUCTON KUCIOTOM.

— OrtHoueHne pacTBOPOB caxapo3bl U ManbTO3bl K Tuapokcuny menu(ll). O3nakomieHune ¢ (u3MuecKMMHU CBOWCTBAMHU Kpaxmarna.
[Tonyuyenue kpaxmanbHOro Kieicrepa. O3HaKOMIIEHUE ¢ (PU3UYECKMMHU CBOMCTBAMH LIEJUTI0I03b1. [TosyyeHrne HUTpaToB LEUTI0I03bI.

— JIaGopatopHbie OmnbITEL. O3HAaKOMIICHHE C (PM3MYSCKUMHU CBOWMCTBAMU TUIFOKO3BI. B3anmojelicTBue mroko3el ¢ Tuapokcuaom mean(Il)
IIpY KOMHATHOW TeMIepaType W IpHU HarpeBaHuu. KucinoTHelli ruaponu3 caxaposbl. KadecTBeHHas peakuus Ha Kpaxman. O3HAKOMIICHHE C
KOJUIEKIIMEN BOJIOKOH.

— IIpaktuueckas pabota 6. MccienoBanue CBOWCTB yIieBOJIOB.
TEMA 10. ABOTCOAEPXAIIVUE OPTAHUYECKUWE COEJIMHEHUA (15 u)



—  Awmunsl [lonarue o6 amunax. Knaccudukanys aMMHOB: TI0 YMCITY YIJIEBOJOPOJHBIX PaJAMKAJIOB (IEPBUYHbBIC, BTOPUYHBIE, TPETUYHBIC)
U 110 UX npupoe (anudarndeckne, apOMaTHUECKUE U KUPHO-apOMATHIECKHUE).

—  DOIJIEeKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aMUHOB. ['OMONOrm4ecknid psl, M30MEpUs W HOMEHKIIATypa MNpeaeiIbHBIX
anupaTUYECKUX aMUHOB. ['OMoNIornuecKuil psi, H30MepHsi U HOMEHKJIaTypa apOMaTHUYECKUX aMUHOB.

— CnocoOpl monydeHus: anuaTHUECKUX aMHHOB: B3aMMOJICHCTBMEM aMMHaKa CO CIIMPTaMH, B3aUMOJICHCTBHEM TaJIOT€HAIKaHOB C
aMMHaKOM, B3aUMOJECHCTBUEM COJIEH aJIKUIAMMOHUSA CO MIEI0YaMU

— CpocoObpl TONY4YeHHS apPOMATUYECKMX AaMHMHOB: BOCCTAHOBJIIGHHEM AapOMAaTHUECKUX HUTPOCOEIMHEHMH (peakuust 3WHHUHA),
B3aUMOJICVICTBUEM apPOMATHYECKUX aMUHOB C FAJICHAJIKAHAMM.

— IIporHo3 peakuMOHHOH CIIOCOOHOCTH aMHMHOB HAa OCHOBE MX 3JEKTPOHHOIO CTPOEHMsA. XHMMHUYECKHE CBOMCTBA aMMHOB, Kak
OpPTraHUYECKUX OCHOBAaHWH. Peakiuu 3eKTpoMIbHOTO 3aMeIIeHUs] apOMaTHYeCKIX aMUHOB, Peakiuu okucienus, ankunupoBanus. OOpa3oBaHue
amMuz10B. B3anMozelicTBe aMUHOB C a30TUCTON KUCIO0TOH. [IpuMeHeHre aMHHOB Ha OCHOBE CBOMCTB.

—  AmuHokucnotsl. [lonsTie 06 amuHokucnorax. CTpoeHre MOJIEKyJl 1 HOMEHKJIaTypa aMHUHOKHUCIIOT.

— Crnoco0pl MOTy4YeHHs] AMUHOKHCIOT: THJPOJM3 OENKOB, CHHTE€3 Ha OCHOBE TaJlOr€HONPOU3BOAHBIX KApOOHOBBIX KHCIIOT,
LUaHTHUIPUHHBIA CUHTE3, OMOTEXHOJIOIMYECKHH cr1ocoO.

—  ®dusnyeckue CBOWCTBA AMUHOKHCIOT. AMUHOKUCIIOTHI KaK aM(OTepHble OPraHMUECKUE COCTMHEHHUS: B3aUMOJICHCTBHE C KUCIOTaMH U
iesiouaMu, o0pa3oBaHue OUMOISPHOTO MOHA. Peakiiuu 3TepuduKaliuy U KOHIEHCAIIH.

— IlentunHas cBsa3p W nonunentuiael. KauecTBEHHbIE peakUMM HAa AMMHOKHCIOTHI: HUHUTHIPUHOBAS M KCAaHTONPOTEHHOBAHUS.
[IpyMeHeHrne aMUHOKHCIIOT U OMOJIOTHYECKasl pOJib NENTH/IOB.

— benku. CtpykTypsl Mojekysn O€NKOB: TNepBUYHas, BTOpUYHAs, TpeTW4Has, deTBepTHuHas. CuHTe3 OenkoB. CBoiicTBa O€NKOB:
JieHaTypalus, THAPOIN3, KaUeCTBEHHbIE peakuuu. bruonornyeckue GyHKIMU OEITKOB.

— Hyxneunossie kucnotsl. Ilonstie 06 a3zoructeix ocHoBaHusix. Hyxmenmnosbie kucnotsl: PHK m JIHK. Hykneotunsl m ux cocras.
Cpasuenue /IHK u PHK u ux poss B nepenaun HaciieACTBEHHBIX TPU3HAKOB OPraHU3MOB U OMOCHHTE3e OenKa.

— Jlemonctpanuu. ®usnueckue cBoiicTBa aHuiIuHa. OTHOmIeHuWe OeH30ja M aHWIMHA K OpoMHOM Bojae. Kosulekuus aHUIMHOBBIX
Kpacuteneil. ['openne MetwiamuHa. B3anmoneicTBue MeTWIaMHWHA W aHWIMHA C BOJOW M KucioTamu. OKpallliBaHWE TKaHEW aHWIMHOBBIMU
KpacuresnaMu. [uaponus OenkoB ¢ momomipio nerncuHa. OOHapykeHHe (YHKIMOHAIBHBIX TPYII B MOJEKyJaX aMHMHOKHCIOT (Ha NpUMepe
rmnuHa). OOHapy)KeHHEe aMHUHOKHCIIOT C TIOMOIIBI0 HUHTHIApWHA. PacTBopenue m ocaxaeHue OenkoB. Jlenarypamus OGenkoB. KauecTBeHHBIC
peakuuu Ha 6enku. Moaenu JIHK u pasnnunbix BugoB PHK.

— JlaGopaTopHble OMNBITEL. M3TrOTOBICHHE MIAPOCTEPKHEBBIX MOJENEH MOJIGKYJ HW30MEpHBIX aMUHOB. I3roromieHune wmojenen
IpocTeluX nenTuaoB. PacTBopeHue 6e1KkoB B Bojie M UX koaryisuusa. OOHapyskeHHe Oellka B KypUHOM siiflie U MOJIOKE.

— IlpakTnueckas pabota 7. AMUHBI. AMUHOKHUCIIOTHI. benku.

— IlIpakTnueckas pabota 8. UneHTHDHUKAIHS OPTaHUIECKUX COSTUHEHHH.

Oomasa xumud. 11 kiace



TEMA 1. CTPOEHUE ATOMA. I[TIEPUOJIMYECKUI 3AKOH M IEPUOJIMYECKASI CHUCTEMA XMUMUYECKHX DJIEMEHTOB

. 1. MEHJIEJIEEBA. (10 u).

— Crpoenne artoma. CrnoxHoe cTpoeHue artoMma. JlokazaTreiabCTBa 9ITOrO: KATOAHBIE M PEHTTeHOBCKUE Jy4H, (oTodaddexr,
pamroakTUBHOCTh. OTKPBITHE DJIEMEHTAPHBIX YACTHIl: AJICKTPOHA U HYKJIOHOB (IPOTOHOB M HeWTpoHOB). Monemn Tomcona, Pesepdopma, bopa.
[Toctynatel bopa. CtpoeHue aToma B CBETE KBAHTOBO-MEXaHUYECKUX MPE/ICTABICHUN.

—  Hyxusons! (IpOTOHBI ¥ HEHTPOHBI), HYKIUABL. [loHATHE 00 M300apax u u3oTonax. SlnepHple peakiuu U UX YPaBHEHHUS.

—  KopmyckyisspHO-BOTHOBOH ayanu3m 3eKTpoHa. [ToHSITHE SICKTpOHHOW OpOWTAIM M AIEKTPOHHOTrO obiaka. s-, p-, d- u f~opouranu.
KBanroBsie uucna. CTpoeHue 31eKTPOHHON 000J0YKH aToMa.

— Tlopsimok 3amoimHEHHs SJIEKTPOHAMH aTOMHBIX OpOHUTalieli B COOTBETCTBHH C MPHUHIIMIIOM MHUHHUMYyMa »Hepruu, 3ampetom [laymu,
npaBuiioM XyHja, mpaBuioM KiieukoBckoro. DneKTpoHHBIE (POPMYITBI aTOMOB M HOHOB.

—  Ilepuoanueckuit 3akoH /1. 1. Menaeneesa. [Ipennochbuiku OTKpBITUS: pabOThI MPEIIIECTBEHHUKOB, PEIICHHS] MEXIYHAPOAHOTO Che3/ia
XUMUKOB B I. Kapncpyn, nmnunoctHsle kadectBa /. 1. Menaeneesa.

—  OTKpBITHE TIEPHOIUIYECKOTO 3aKoHA. MeHeneeBckas GOpMyIUPOBKa EPHOIUISCKOTO 3aKOHA. B3anMOCBSI3b MEPHOINYECKOTO 3aKOHA
U Teopun cTpoeHus: atoma. CoBpeMeHHas (GopMyIHpOBKa MEPUOAUYECKOTO 3aKOHA.

— B3auMocCBS3b NEPUOAMYECKOrO 3aKOHA U NMEPUOJANYECKON cHCcTeMbI. [lepuoanueckast cucteMa u ctpoeHre atoma. OU3HYECKU CMBICIT
CUMBOJIMKHU NIEPUOIUYECKON CUCTEMBI.

— H3MeHeHue CBOWCTB 2IIEMEHTOB B MEpHOAAaX W Tpymnmnax, Kak (pyHKIUsS CTpoeHus ux aToMoB. [loHsTHe 00 3HEpruM HOHU3AIUU U
CPOJICTBA K DJIEKTPOHY.

— IlepuognyHOCTh WX HM3MEHEHHS] METAUIMYECKUX M HEMETAINIMYECKHX CBOICTB 3JIEMEHTOB B TpyMMax U Mepuojax, Kak (yHKIUS
CTPOEHUS JIEKTPOHHBIX 000I0UYEK aTOMOB.

— 3HaveHHUE MEePUOJUYECKOr0 3aKOHA U MEPUOUYECKON CUCTEMBI.

—  Jemonctpanun. ®otorpdexr. Karoansie nyun (aaekrpoHHO-TyueBble TpyOKku). [lopTperst Tomcona, Pesepdopna, bopa. Iloptpers
NBanenko u I'anona; bepuenuyca, [lebepeitnepa, Hotonenaca, MenneneeBa. Moaenu opOutaneir pa3nnyHoi ¢popMmbl. CrieKTpbl NOTJIOMICHUS U
UCIyCKaHMsI COCTUHEHHM XMMHUYECKUX OJIIEMEHTOB (C TMOMOINBIO CHEKTpocKomna). Pa3nuuHble BapuaHThl TaONHIl TMEPUOJUYECKON CHCTEMBI
xumudeckux emeHnToB J1. . MerneneeBa. O0pasiibl IPOCTHIX BEMIECTB, OKCHIOB U THIPOKCHJIOB AJIEMEHTOB TPETHETO TMEPHOIa U IEMOHCTPAITHS
HX CBOMCTB.

TEMA 2. XUMWYECKAA CBA3b U CTPOEHUE BEHIECTBA (109)

— Xumuueckas cBs3b. [lonsitne 0 xumuyeckoil cBsizu. OCHOBHBIE XapPAKTEPUCTUKHA XMUMUYECKOW CBSI3U: DHEPTHS, JJIMHA, TUTOJIbHBINA
MOMEHT.

— HonHas xuMmuyeckas CBsI3b M HMOHHBIE KPUCTAUNIMYECKHE PEIETKU. 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIIECTB OT THUIIA
KPUCTAJUIMYECKOW PELIETKH.

— Bo30yxnénHoe cocrosaue atoma. lloHATHe O KoOBasieHTHOW cBs3u. OOMEHHBIH MeXaHU3M OOpa3oBaHMsI KOBAJCHTHOW CBS3U.
DNEeKTPOOTPHUIIATEIHFHOCTh. HampaBieHHOCTh KOBAJICHTHOM CBSI3H, €€ KPAaTHOCTh. G- M M- CBS3U. JJOHOPHO-aKIENTOPHBIA MEXaHW3M 00pa30BaHMS
KOBAJIEHTHOM CBSI3U. THUIIBI KPUCTAIUIMYECKUX PELIETOK C KOBAJICHTHOM CBA3bIO: aTOMHASI U MOJIEKYJISIPHAS.



—  3aBHCHUMOCTH (PU3NYECKUX CBOMCTB BEIIECTB OT TUIMA KPHUCTAUTNYECKON PEIIETKH.

— Ilpuponma XuMMHUECKON CBs3M B MeTalax W crutaBax. OOmue (u3nueckue CBOWCTBA METAIIOB: TEIJIO- U AJIEKTPOMPOBOIHOCTD,
IUIACTUYHOCTh, METAJUIMYECKUH OJIeCK, MarHUTHBIE CBOMCTBA.

—  Mertanminueckas KpucTalinueckasi penérka u e€ 0CoOOeHHOCTH, KaK (PYHKIIHSI METaJNIMYECKOM CBSI3U.

—  Kommuekchbie COCIMHCHUSL. KommiekcoobpazoBanue u KOMILJIEKCHBIE COCIMHEHUSL. Crpoenne KOMILJIEKCHBIX
COEIMHEHMI: KOMITJIEKCOOO0pa30BaTeab U KOOPINHAIIMOHHOE YUCIIO, JINTaH Ibl, BHYTPEHHSSA U BHEIIHSS cephl.

— Krnaccudukanus KOMIUIEKCOB: XeJaThl, KATHOHHBIE, AHHOHHBIE U HEHTpabHbIE, aKBAKOMILJIEKCHI, aMMHUAKAThl, KAPOOHHUIIBI METAJUIOB.
Homenkiatypa KOMITJIEKCHBIX COSAMHEHUI U UX CBOMCTBA. [{uccoruaiiusi KOMIUIEKCHBIX CO€IMHEHUN. 3HaUYeHnEe KOMIUIEKCHBIX COCIMHEHUN U UX
pOJIb B IPUPOJIE.

— ArperatHble COCTOSHHUS BemecTB M (a3oBble mnepexoabl. ['asel u raszoBble 3akoHbl (boins-Mapuorra, [Hapns, Ieit-Jlroccaka).
VYpaBuenune MenmieeBa-Knaneipona aiist uaeanbHoro rasza. JKuakoctu. TekydecTs, HCTapeHUE, KPUCTATITU3aIUA.

— Tsépnusie BemecTBa. [InaBnenue. @a3ossie nepexoapl. Cyonumarnus u aecyonumarus. Kuakue kpucramisl. [Inazma

—  MexMonekynspHble B3auMOAEHCTBUA. BoaoponHas cBsA3b M €€ Pa3sHOBUIHOCTU: MEKMOJICKYJSIPHAsS W BHYTPUMOJIEKYJISIPHAS.
dusuyeckre CBOMCTBa BEUIECTB C BOJOPOJHON cBs3bio. EE€ Ouonormueckas pojb B OpPraHU3AlUU CTPYKTYp OEJIKOB M HYKJIEHMHOBBIX KHCIOT.
BannepsaanbcoBO B3aMMOJEHCTBHUE U €T0 TUIIBI: OPUEHTALIMOHHOE, UHAYKIIMOHHOE U JUCIIEPCUOHHOE.

—  Jlemonctpamuu. KoJutekuusi KpUCTAJUTMYECKHX BEIIECTB HMOHHOTO CTPOCHHMsS, aMOP(HBIX BEIIECTB W H3IENMHA M3 HUX. Mozjenu
KPUCTAJUIMYECKUX PEHIETOK C MOHHOW CBSI3bI0. MOJenu MOJEKyJd pa3IMdyHON apXUTEKTypbl. MoAenn KpUCTAJUIMYECKUX BEIIECTB aTOMHOW WU
MOJIEKYJIIPHOM CTPYKTypbl. KOJUIEKIMS BEUIECTB aTOMHOIO M MOJIEKYJIIPHOTO CTpoeHus W usfenuii u3 Hux. Iloprper Bepnepa. Ilomyuenue
KOMIUIEKCHBIX OPTaHMYECKMX W HEOPraHMYECKUX COCOUHEHUH. J[eMOHCTpalus CyXuxX KpHUCTaUIOTUAPATOB. MoJenu KpUCTAIIIMYECKUX PELIETOK
METaJIIOB. BoJla B pa3IMuHbIX arperaTHhIX COCTOSHUSAX U e€ (ha3oBbIe mepexosl. Bo3ronka moja wim 6eH30iHON KUCIOTH. J[narpamma «Da3oBbie
nepexo el BemecTBy. Moaenu monekyn JIHK u Genka.

— JlaGopaTtopHbie OMBITHL. B3anMoeiicTBiie MHOTOATOMHBIX CITUPTOB U TIIOKO3bI ¢ (PETMHTOBOM KHUAKOCThI0. KauecTBeHHBIC peakiuu Ha
noHbl Fe2+ u Fe3+.

— IIpaxtuueckas pabota 1. [logyueHre KOMITJIEKCHBIX OPTraHUYECKUX U HEOPTaHMYECKUX COCTUHEHHM U UCCIIeIOBAaHUE UX CBOWCTB.

TEMA 3. JUCIIEPCHBIE CUCTEMbI U PACTBOPHI (9u)

— JlucnepcHble cucTeMbl. XMMUYECKHE BEIIECTBA U CMECH. XMMHUYECKasi cucTemMa. |'OMOreHHble U TeTeporeHHnle cmecu. JlucriepcHas
cucTeMa: TUCIepCUOHHAs cpefa U auctiepcHas ¢asza. Kiaccupukaiys TUCepcHbIX CHCTEM.

— Abpozonu. [Iponennentsl. OMynbcuu U aMysbratopsl. Cycnensuu. CeauMeHTanusl.

—  Komnounnsie pactBopsl. Dpdext Tunnpans. [lonyuenne KOUIOUAHBIX PACTBOPOB AMCIIEPCHOHHBIM, KOHACHCAMOHHBIM U XMMHYECKUM
cniocob6amu. 305u ¥ Koaryssauus. ['enu u cuHepesuc. 3HadyeHne KOJUIOUIHBIX CUCTEM.

— PacrtBopsl. PacTBOpHI Kak TOMOTE€HHBIE CHCTEMBl M MX THIIBL: MOJIEKYJISPHBIC, MOJIEKYJISIPHO-HOHHBIE, HOHHBIE. CITOCOOBI BBIPAKECHHUS
KOHIIEHTPAIIUU PacTBOPOB: 00BEMHAS, MacCcOBasi U MOJIbHAS JI0JIM PACTBOPEHHOTO BelecTBa. MolisspHas KOHIIEHTpAIlHs pacTBOPOB.



—  Jlemonctpanuu. OOpasipl AUCHEPCHBIX CUCTEM M MX XapaKTepHble Mpu3Hakh. OOpa3ipl (KOJUIEKIUH) OBITOBBIX M NPOMBIIUICHHBIX
a’po3olield, sMyabcuil U cycrieHsuil. [lpoxokaeHne nmyya cBeTa yepe3 KOJUIOWAHBIE M UCTHHHBIE pacTBOpbl (3ddext Tunmans). 3aBUCUMOCTD
pPacTBOPUMOCTH B BOJIE TBEPABIX, )KUIKUX U Ia3000pa3HbIX BELIECTB OT Temreparypsl. [lomyueHne nepechleHHOro pacTBopa THOCYIb(haTa HaTpus
Y €r0 MTHOBEHHAsl KPUCTAJUIN3aLUs.

— JlaGopaTopHble ONBITEL. 3HAKOMCTBO C KOJUICKITUSIMUA THUIICBBIX, MEAUIIMHCKAX | OMOJOTHYECKHX Tened u 3oiyed. [lomydenue
KOJIJIOWAHOTO pacTBopa xjopuna xeneza(lll).

— IlIpaxTrueckas pabota 2. PacTBOpHMOCTD BelIeCTB B BOJE U (PaKTOPHI €€ 3aBUCUMOCTH OT Pa3IMYHBIX (DaKTOPOB.

— IIpaxtuueckas padota 3. OuncTtka BoAbl GUIBTPOBAHUEM, JUCTUUIALNEH U IEPEKPUCTAIITU3aLUEH.

— IIpaktnueckas pabota 4. [IpuroroBieHure pacTBOPOB pa3IUYHON

—  KOHIICHTpaluH.

Hpaxrudeckas pabora 5. Onpeie/icHHe KOHICHTPALMH KHCIOTBI THTPOBAHHEM.

TEMA 4. 3BAKOHOMEPHOCTH ITPOTEKAHUS XUMWYECKUX PEAKIAM 1 ®U3UKO-XUMHNYECKHUX ITPOILIECOB (9 u)

— OcHOBBI XMMHMYECKON TEpPMOJAMHAMUKH. XHMHYECKas TEpMOAMHAMUKA. TepmoauHamuueckass cucreMa. OTKpbITasi, 3aKphITas,
M30JMPOBAaHHAs CHCTEMBl. BHYTpEHHSS SHEpPrusi CUCTEMBlL. OHTAJbINA, WIM TEIUIOCOAEpKaHHe cucreMbl. [lepBoe Hadamo TEpMOJMHAMMKH.
W30xopHbIi 1 1300apHbIi nporecchl. TepMOXUMHUECKOE ypaBHEHHE.

—  DOwnranbnus. CranpapTHas >HTanbug. Pacy€r sHTansnum peakuuu. 3akoH ['ecca u cneAcTBUs U3 Hero. DHTponus. Bropoe u tperhe
Havaya TepmoarnHamMuku. CBoOoHas sHeprus ['ud0ca.

— Ckopocte xumuueckux peakuuid. [loHATHE O CKOpPOCTM peakuMHM. ODHEprusi aKTHBAlMM M AKTUBHPOBAHHBIN KOMIUIEKC. 3aKOH
JNEUCTBYIOIMX Macc. KnHeTndeckoe ypaBHEHUE U KOHCTaHTa CKOPOCTH XUMHYECKOM peakiuu. [lopsamok peakiuu.

—  @axTopel, BIMSIOIIME HAa CKOPOCTb TOMOIE€HHOM pEakUuu: NpUpoJa M KOHICHTpalus pearupyrollux BEIIEeCTB, TEMIIepaTypa.
Temnepatypnslit koapdurment. Ypasaenue C. AppeHuyca.

—  (MDakTOpHI, BIXAIONINE HA CKOPOCTh TE€TEPOTC€HHON PEAaKIMK: KOHIEHTPALMS PEarnpyroMX BEIIECTB U IUIOMIA(b UX CONPUKOCHOBEHHMS

— OcHOBHbBIE TOHATHS KATaIUTHYECKOM XUMHM: KaTaau3aTOpbl W KaTajau3, TOMOTCHHBI M TETEPOTreHHBIN KaTajau3, MPOMOTOPHI,
KaTaJIMTHYECKHUE STl U MHTUOUTOPBI. MeXaHn3M JeWCTBUS KaTaan3aTopoB.

— OCHOBHBIEC THUIBI KaTalau3a: KHCIOTHO-OCHOBHOM, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIN, METAUIOKOMIIJIEKCHBIA M KaTaJIn3 METaJIaMH,
bepmeHTaTUBHBINA. DEePMEHTHI, KaK OMOJIOTHUECKUE KaTaIH3aTOpbl OEIKOBOM MPUPOIBL.

— Xwumuueckoe paBHoBecue. [loHsiTHE 00 0OpaTMMBIX XMMHUYECKHUX Ipolieccax. XMMHUYECKOE PaBHOBECHE U KOHCTAaHTa PaBHOBECHS.
CMenieHre XMMUYECKOTO PABHOBECHS N3MEHEHNEM KOHIICHTPAUH BEIECTB, U3AMEHEHUEM JIaBIICHUS U TEMIIEPATYPBI.



—  JeMoHcTpanmu. DK30Te€pMUYECKHUE MPOIECCHl HA MPUMEPE PACTBOPEHUS CEPHOM KHUCIOTHI B BOJE. DHIOTEPMHUYECKHE MPOLIECCHl Ha
IIpUMEPE pPaCTBOPEHUS COJIeH aMMOHUs. M3yueHue 3aBUCUMOCTH CKOPOCTHM XMMHMUYECKOW PEakIHMM OT KOHLEHTPALMH BELIECTB, TEMIIEPATypPbl
(B3aumojielicTBUE THOCYNb(aTa HATPHsI C CEPHOM KHUCIOTOM), TOBEPXHOCTH CONPUKOCHOBEHHUS BEIIECTB (B3aMMOJEWUCTBHUE COJITHON KHCIOTHI C
rpaHyJlaMd M HOPOILIKaMU aJlOMMHUS WIH IIMHKA). [IpoBeeHre KaTanuTUYeCKUX PEeakIUil pa3iokKeHHs NepoKcHIa BOJOpOJia, TOPEHHs caxapa,
B3aMMOJICHCTBHS Moja U amroMuHus. Kopposus keneza B BOJHOH cpele ¢ ypoTponmuHOM U 0e3 Hero. HaGmroneHue cMemieHus XUMHYECKOTO
paBHOBecwHs B cucteMax: 2NO2 « N204, FeCl3 + KSCN « Fe(SCN)3 + 3KCl.

— JlaGopaTtopHsIit onbIT. 3HAKOMCTBO ¢ Koyekiuert CMC, comepskanux SH3UMBI.

— IIpaxTtuueckas pabota 6. M3yuenue BIUSHUS Pa3INUHBIX (PAaKTOPOB HA CKOPOCTh XMMHUECKON peaKIIH.

TEMA 5. XUMWYECKUE PEAKIINUU B BO/IHbIX

PACTBOPAX (12u)

—  CaoiicTBa pacTBOPOB 3JIEKTPOIUTOB. Boga — cnadsiif anexkrponut. Katuon rugpokconus. Monnoe nmpousseaenue Boibl. HelfrpanbHas,
KUCOTHas U menoyHasa cpeasl. [lonstue pH. Bogopoausiii nokazarens. Uuaukatopsl. Pons pH cpenbl B mpupojie U Ku3HU 4yenoBeka. MloHHbIe
pEaKUUU U YCIOBUS UX MPOTEKAHUA.

— Pannue npencraBiieHHs O KMCIOTaX M OCHOBAaHMSX. KHCIOTBI M OCHOBAaHMS C NO3ULUU TEOPHUM DJIEKTPOJMTHYECKOW ITHUCCOLMUALINN.
Teopus xucnot u ocHoBanuit bpencrena—1Jloypu. Conpsok€HHBIE KUCTOTHI M OCHOBaHUSA. AM(DOIIUTHI.

—  Krnaccudukarus kuciaoT u cnocoObl ux nomydeHus. OOIe XuMUYeCKIe CBOWCTBA OPraHMYECKUX M HEOPTaHUYECKHUX KUCIIOT: PEaKIuu
C METaJUIaMH, ¢ OKCHJIAMU U TUAPOKCHIAMH METAIIJIOB, C COJISIMHU, €O cnUpTaMH. OKUCIUTENIBHBIE CBOWCTBA KOHIIEHTPUPOBAHHON CEPHOU U a30THOM
KHCJIOT.

—  Kiaccuduxanus ocHoBaHU# U crocoObl X monrydeHust. OOIMe XUMHYECKHE CBOWCTBA MIETOYEH: peakuy ¢ KUCIOTaMU, KHCIOTHBIMHU
U aMOTEpHBIMU OKCHJIAaMH, COJSIMH, HEKOTOPHIMH MeETajllaMd U HeMeTajUlaMH, C OpPraHW4YeCKMMH BellecTBaMu (TajiouIONPOU3BOIHBIMU
YTIEBOJAOPOAOB, (EHOJIOM, XHpamu). XHUMHUYECKHE CBOWCTBA HEPACTBOPUMBIX OCHOBAaHUWH: PEaKIMM C KUCIOTaMH, pPEAKIHUU DPA3IOKEHHUS WU
KOMIUIEKCO00pa3oBaHusl. XMMHUECKHE CBOMCTBa OECKUCIOPOIHBIX OCHOBAaHUI (aMMHUaKa 1 aMUHOB): B3aMOJICHCTBHE C BOJON M KUCIOTaMH.

—  Kiaccuduxkanus coneit opraHu4ecKuii U HEOPraHMYECKUX KHUCIOT. OCHOBHBIE CHOCOOBI MOJNy4EHUs! cojeil. XMMHUECKHUe CBOWCTBA
coJIeil: pa3Nio’KeHue Py HarpeBaHUU, B3aUMOJICHCTBUE C KUCIOTAMH U IIeJI0oYaMu, JIPYTrUMH cosiMU. JKECTKOCTh BOABI U CIIOCOOBI €€ yCTpaHEeHHS.

— T'upponus. Ilonstue rugponusa. ['maponus coneit u ero kiaccupukanus: oOpaTUMBIH U HEOOPATUMBIM, MO0 aHHMOHY U MO KAaTHOHY,
CTYIIEHYATHIN. Y CHUIICHHE U TIOJIaBJICHHE 00paTUMOro ruapoiu3a. HeoOpaTuMelii ruposin3 OWHAPHBIX COCTUHEHUH.

—  JlemoHcTpanuu. CpaBHEHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB 3JIEKTPOIUTOB. CMEIlIeHnEe paBHOBECHUS JHUCCOIMALIUU CIIa0BbIX KHUCIOT.
Nunukatopel U M3MEHEHME HMX OKpPAaCKM B Pa3HbIX cpenax. B3auMoIelcTBME KOHLIEHTPUPOBAHHBIX A30THOM M CEPHOM KHUCIIOT, a TaKXe
pa30aBiIeHHOI a30THOM KUCJIOTHI ¢ MebI0. Peakiins «cepedpsHOro 3epKaia» Ui MypaBbHHON KUCIOTHL. B3aumoneiicTBue aMmmuaka 1 MeTujiaMiuHa
C XJIOpOBOIOpOAOM M Bojoil. IlomydeHue u cBoiicTBa pacTBOpa rUapokcuzaa Harpus. IlomyyeHue Mblia W HM3ydEHHE CpElbl €ro pacrBopa
uHAuKaTopamu. ['uaponus kapooHATOB, CyNb()ATOB U CUIMKATOB IIEJIOYHBIX METAUI0B, HUTpaTa cBUHLA(I]) nnm nnHkKa, Xjopuaa aMMOHUS.



— JlaGopatopubie ombIThl. Peakiuu, uaymmue c oOpa3oBaHHMEM OCajiKa, Ta3a WIM BOJBI, JUIS OPraHUYECKUX W HEOPTraHMYEeCKHX
anekTposuToB. CBONCTBA COJISTHOHM, pa30aBIICHHOW CEpPHOM M YKCYCHOW KHCIIOT. B3amMmojeicTBHe THIPOKCHIA HATPHSI C COJSIMH: CYyJh(haToM
meau(Il) u xmopunom ammonws. [lonydenne u cBoiicTBa ruapokcuaa Mmeau(Il). CroiicTBa pacTBOpoB coueit cyiabdara meau u xiopuaa sxemneza(lll).
UccnenoBanue cpeibl pacTBOPOB C MOMOIIBI0 HHIUKATOPHOM OyMar.

— IIpaxtuueckas pabota 7. MiccnenoBanue CBOMCTB MUHEPAJIbHBIX U OPTAHUYECKUX KUCIIOT.

— IIpaxTtuueckas pabota 8. [lomyuenue coneil pa3nMuHBIMH CIIOCOOAMH U UCCIIEIOBAHUE HX CBOMCTB.

—  IIpaxTtrueckas pabota 9. ['uaponn3 opraHuv4eckuX U HEOPraHUIECKUX COeTUHEHUH.

TEMA 6. OKNUCJIMTEJIbBHO-BOCCTAHOBUTEJIBHBIE IMTPOLIECCHI (9 u)

—  OKUCIUTENHHO-BOCCTAHOBUTENbHBIE peakiuu. [loHsTHE 00 OKHCIUTENbHO-BOCCTAHOBUTENBHBIX peakiusaX. CTeneHb OKHUCICHHS.
[Iporiecchl OKMCNEHUsT U BOCCTAHOBJICHUS. BakHeilllne OKUCIUTENM M BOCCTAHOBHUTENU. MeETOa SJEKTpOHHOro OanaHca ISl COCTaBIICHUS
YpaBHEHUH OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX peakiuil. MeToabl HOHHO-3JIEKTPOHHOTO OanaHca (MeToj monypeakuuit). OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIC MOTEHIIAAIIBI.

—  Omnekrponus. [IoHATHE 37IEKTpoNIN3a KaK OKUCIUTEIBbHO-BOCCTAHOBUTEIBHOIO IPOLECCA, MPOTEKAIOIIETO0 HA 3JIEKTPOJAx. DIEKTPOIIA3
pacIiaBoB AJIEKTPOIUTOB.

—  DIEKTPOJU3 PaCTBOPOB JJIEKTPOIUTOB C MHEPTHBIMU SJEKTPOJAMH. IJIEKTPOJU3 PACTBOPOB AJIEKTPOJIUTOB C W AKTHUBHBIM aHOJIOM.
[IpakTHyeckoe 3HAYEHHE AJIEKTPOJIN3A: SIEKTPOXUMUYECKOE IMOJYYCHHE BELIECTB, IJIEKTPOXMMHUYECKash OYUCTKa (padMHUpOBAHHE) METAJIOB,
raJIbBAaHOTEXHUKA, TaJlbBaHOIUIACTHKA, TaJIbBAaHU3AIIMS.

— XUMHYECKHE HUCTOYHUKH TOKa. ['ambpBaHWuYeckue 3jieMeHThl. CTaHMApTHBIM BOJOPOJHBIA 3JEKTpoJ. CTaHIapTHBIE SJIEKTPOJHbBIC
noteHiuanbl. CoBpeMEHHbIE XUMUYECKHE UCTOYHUKU TOKA: OaTapeku M aKKyMYJISTOPBIL.

— Koppo3uss meramioB u crnocoObl 3amuTthl oT He€. [loHATHE O KOppo3uu. Buabl KOppo3WM TO XapakTepy OKUCIHTEIHHO-
BOCCTAaHOBHUTENBHBIX TPOIIECCOB: XMUMHUYECKas U dekTpoxumudeckas. CrocoObl 3aluThl METAIOB OT KOPPO3UHU: NMPUMEHEHHUE JIETUPOBAHHBIX
CIUTABOB, HAHECEHUE 3alIUTHBIX MOKPBHITHI, U3MEHEHUE COCTaBa MUJIM CBOMCTB KOPPO3UOHHOM CPEJIbl, SEKTPOXUMHUECKUE METO/IbI 3alIIUTHI.

—  Jemonctpamuu. BoccranoBnenue okcuma menu(ll) yrimem m Bomopomom. BoccraHoBieHue amxpomara Kallds STHJIOBBIM CITHUPTOM.
OxucnurensHble CBOWCTBA quxpomara kanus. OKHUCIIEHUE ajbJeruia B KapOOHOBYIO KUCIOTY (peakius «CepeOpsHOTO 3epKaliay WM Peakius C
ruapokcuiom meau(Il). Dnexrponus pactBopa cynbdarta meau(ll). CocraBnenue raapBaHHUECKUX 37eMEHTOB. KOppo3usi METauioB B pa3iIuIHBIX
YCIIOBHSIX U METO/bI 3aILIUTHI OT HEE.

— JlaGopaTtopHble OmNBITH. B3anmMoaelcTBHE METAIOB C HEMETAJUIaMH, a TaKkKe C pacTBOpaMH CoJeid M KHCIOoT. BzammoneiictBue
KOHLICHTPUPOBAHHBIX CEPHOM M a30THOM KHUCIIOT ¢ Me/iblo. OKHUCIUTEIbHbIE CBOMCTBA MEPMAHIaHaTa Kalus B pa3IMUHbIX cpenax. O3HaKOMIIEHHE C
KOJUICKIIMEH XUMUYECKUX UCTOUYHUKOB TOKa (0aTapeilku, CBUHIIOBbIE aKKyMYJISITOPHI U T. 11.).

TEMA 7. HEMETAJIJIBI (23 u)

— Bogopoa. JIBoiicTBEeHHOE TOJIOKEHUE BOJOPOAA B IEPUOIUUYECKON CUCTEME XUMHUUECKUX 351eMeHTOB: B [-A u VII-A rpynnax. M3oTomnsl
BOZIOPOAA.



— Haxoxnenue B npupoje. CTpoeHre MONEKybl, (PU3UYECKre CBOMCTBA. XMMUYECKHE CBOMCTBA BOJIOPOA: BOCCTAHOBUTEIbHBIE (C Oolee
AJIEKTPOOTPULIATEIBHBIMU HEMETAIIIIAMH, C OKCUAAMH METAJIOB, THAPUPOBAHUE OPraHUYECKHUX BEILECTB) U OKUCIUTENbHBIE (¢ MeTaiutamu [-A u 1I-
A rpymmn). [lonydyenue Bomopoaa: B 1abopaTopuu (B3aMMOACHCTBHEM KHUCIOT C METalllaMH) W MPOMBIIUIEHHOCTH (KOoHBepcuel). Ilpumenenue
BOZIOpPOAA.

— Tamorensl. OnemenTbl VIIA-rpynmnbel — TaJIOTE€HBI: CTPOCHHE AaTOMOB M MOJIEKYJ, TajJOT€HBI-MPOCTHIE BEHIECTBA, COCAUHECHHS:
CPaBHUTENIbHAS XapaKTCPUCTHKA.

— Tamorens! B nmpupoe. 3aKOHOMEPHOCTH U3MEHEHUST U3NIECKUX U XUMUYECKUX CBONCTB B VIIA-rpyrmie: B3anMo/ieiicTBHE TaIOT€HOB €
MeTaJUIaMH, HEMETAJIJIaMH, CO CJIOKHBIMH HEOPTaHUYECKUMH M OPraHMYeCKUMU BellecTBaMH. [loayueHne nu npuMeHeHue TajIoreHOoB.

—  CtpoeHue MoJeKyd U (pU3NUECKUE CBOWCTBA TaJOr€HOBOJOPOJOB. XUMHUECKHUE CBOWCTBA TajlOr€HOBOJOPOAHBIX KHCIOT: KUCIOTHbIE
CBOMCTBA, BOCCTAHOBHUTEIIBHBIC CBOMCTBA, B3aMMOJIECHCTBHE C OPTaHMYECKUMH BemiecTBaMu. llosydeHune ranoreHoBoJOpoaoB. ['amoreHupsl.
KauecTBeHHBIE PEAKIIMM HA TAJIOT€HUA-HOHBI.

—  Okcugsl xnopa. Kucnopoacoaepxaiine KucioTsl xjopa. Coilu KUCIOPOACOAEpk alIUX KHUCIOT xyopa. llomyuenune u nmpumeHeHue
BAKHEUIINX KUCIOPOJHBIX COEIMHEHUN XJI0pa.

—  Kucnopon. O6mias xapakrepucTika 3JeMeHToB VIA-rpymnmsl.

—  Kucnopona: HaxoxaeHue B mpupo/ie, moiaydeHue (JJTabopaTopHbIe U MPOMBIIIJICHHbBIE CIOCO0bI) U (PU3HUYECKUE CBOICTBA.

— XUMHYECKHE CBOICTBa KHCIOpPOJA: OKHCIUTENbHbIE (C MPOCTHIMU BEIIECTBaMH, C HU3UIMMH OKCHUIAMH, C OPraHMYECKUMHU U
HEOPraHMYECKUMH BEIIECTBAMH) U BOCCTAaHOBUTENBHBIE (¢ (hTopoM). OOIaCTH TPUMEHEHHUSI.

— Ogzon. Haxoxnenue B npupoje. Puznyeckue U XUMHUYECKHE CBOMcTBa o30HA. Ero momydenue u npumeHeHue. Posb 030Ha B >KMBOM
MIPUPOJIE.

— CrpoeHue MOJEKyJIbl HEpOKCHIa BOJOpOJA, €ro (U3WYecKHe M XMMUYECKHE CBOMCTBA (OKHMCIMTENbHBIE M BOCCTAHOBUTEIBHBIE).
[Tonyuenue u npuMeHEeHNE EPOKCHUIA BOJOPOA.

—  Cepa. Haxoxnaenue cepsl B mpupojie. BaneHTHbIE BO3SMOXXHOCTH aTOMOB Cepbl. AJUIOTpornus cepbl. duznyeckue cBOMCTBa poMONYecKon
cepbl. XMMUYECKHE CBONCTBA CEphl: OKUCIMUTEIbHBIE (C MeTallylaMHM, C BOJOPOJOM M C MEHEE JJIEKTPOOTPULIATENbHBIMU HEMETallaMu) H
BOCCTAHOBHUTENBHBIE (C KHUCIOPOJIOM, KHCIOTaMHU-OKUCIUTEISIMH), PEAKIMH TUCHPONOPIHMOHKMpOBaHUs (co mienodamu). [lomydeHue cepsl u
00JIaCTH IPUMEHEHHS.

— CrpoeHue MOJEKyJbl U CBOMCTBA cepoBojiopona: ¢puznyeckue, pusnonaornueckre u xumudyeckue. CepoBogopoi, KaK BOCCTAHOBUTEIb,
ero nosyuyeHue u npumenenue. Cynb(uasl 1 UX XUMUYECKHe CBOMcTBa. Pacrio3HaBaHue cyinb(ua-noHOB.

—  CepHuCTHI Ta3, ero (pu3udeckne CBOWCTBA, MOJYICHUE U PUMEHEHHE. XUMHIUeCKrue cBoricTBa okcuaa cepbi(IV): BoccTaHOBHUTETHHBIC
(c xucmopoaoM, OPOMHOM BOJI0H, MEpMaHTaHATOM Kallis U CEPOBOIOPOIOM) M CBOMCTBA KMCIOTHBIX OKCUAOB CO miernodamu. CepHUCTast KUCIOTa U
e€ comu.



—  CepHblii aHrUApHU, €ro pU3HMUECKUE CBOMCTBA, NOIYYEHNE U IPUMEHEHHE. XUMHUECKUe CBOMCTBA okcua cepbl(VI), kak OKHUCITUTENS U
TUIIMYHOTO KHCJIOTHOTO OoKcupaa. CepHas KHCIOTa: CTPOCHHE W (U3NYECKHe CBOICTBA. XMMHUYECKHE CBOWCTBA pa30aBIEHHOW CEPHOW KUCIOTHI:
OKHCJIMTEIbHbIE 1 OOMEHHbIE U OKUCIUTEIbHbIE CBOMCTBA KOHUEHTpHUPOBaHHOW. IlomydeHue cepHOMl KHCIOTHI B IpoMbIIIeHHOCTH. OO6nacTu
npuMeHeHus: cepHoil kucnotbl. Cynbdarbl, B TOM 4Yuclie U Kynopocsl. ['mapocynbdarel. Ou3nuecKkue M XMMHYECKHE CBOHCTBA COJIeH CepHOU
KUCIIOTHI. Pacrio3HaBaHue cynb(ar-aHMOHOB.

— A3sor. OOmas xapakTtepucThka 3yneMeHToB VA-rpynmbl. A3oT. CtpoeHue atoma. Haxoxnaenue B mpupope. Pusnueckue CBOWCTBA.
OKucauTenbHbIE U BOCCTAHOBUTEbHBIE CBOMCTBA. [loydeHne u npuMeHeHre a3oTa.

— CrpoeHue MoJIeKyJlbl aMMHaka, ero (usndeckue cpoiicTBa. OOpa3zoBaHHE MEXKMOJEKYJISPHOW BOJOPOJHON CBSI3U. XUMHUYECKHUE
CBOMCTBa aMMMaka Kak BoccTaHoBMTeNs. OCHOBHBIE CBOMCTBA aMMMaka Kak 3J€KTOHOAOHOopa. KomiuiekcooOpa3zoBaHHE C yyacTHMEM aMMMaKa.
B3aumoneiictBue aMMMaka C OpraHMYeCKMMHU BEIECTBAMU M C YIJIEKUCIBIM ra3oM. Ilomydenune u npumeHenue ammuaka. ColnM aMMOHMSL:
CTpPOEHHME MOJIEKYJ, (PU3HUECKHE U XUMUYECKUE CBOWCTBA, IPUMEHEHHUE.

—  Comneobpazyromme (N203, NO2, N205) wu Heconeobpazyronue (N20, NO) okcuapl. X crpoenme, pu3mdeckne M XUMHUYECKHE
CBOMCTBA.

— AzotHcTasg KHCIOTa U €€ OKHUCIUTEIbHO-BOCCTAHOBUTEIbHASI JBONCTBEHHOCTh. COJM a30THCTOM KHUCIOTBI — HUTpUTHL. CTpoeHue
MOJIEKYJIbl U (PU3UYECKHEe CBOWCTBA a30THOM KUCIOTHL. EE XMMuyeckue CBOMCTBA: KUCIOTHBIE M OKUCIUTEIbHBIE B PEAKLUUSAX C METAJUIaMU M
HEMeTaJUIaMM, PEAKIUH CO OPraHU4YEeCKMMH W HEOPraHWYECKUMHU COeAMHEHHUAMHU. [lomyueHue a30THOM KHCIOTHI B IPOMBIIUIEHHOCTH U
naGopatopun u e€ npumeHeHue. HuTpaTsl (B TOM 4yMcie U CENUTPBI), UX (U3NYECKME M XUMHUYECKHEe cBoiicTBa. TepMuyeckoe pasiiokeHue
HUTpaToB. [I[puMeHeHe HUTPATOB.

—  ®ocdop. Crpoenue aroma u ammorponusi docdopa. Ouznyeckre CBOWCTBA AJUIOTPOIHBIX MOIU(DHUKAIMNA ¥ MX B3aHMMOIIEPEXOIbI.
Xumuueckue cBoiictBa Qocdopa: OKUCIUTENbHBIE (C METaulaMu), BOCCTaHOBUTENBHBIC (C 0ojee 3JIeKTPOOTPULATEIbHBIMU HEMeTalIaMH,
KHCJIOTaMU-OKUCIIUTENSIMA, OEpTOJIETOBOM COJIbIO) M JAUCIPONOPLUUOHUPOBaHUS (co mmenoyamu). HaxoxaeHue B mpupone M €ro MHoJdydyeHHeE.
®ocduH, ero cTpoeHUE U CBOMCTBA.

—  Oxkcunsr pochopa(lll) u (V). DochopHble KUCIOTH, WX (U3MUSCKHE M XUMHUYECKHe cBoicTBa. [lomydeHne w TpUMEHEHHE
optodochoproit kucnoTsl. Conau opToHocHOpPHOI KUCTOTHI U UX TPUMEHEHUE.

—  VYruepoa. Yraepon — aneMeHT [VA-rpynnsl. AlIOoTponHble MOAUDUKALIUK YIIIEPOAa, UX MOJydeHHe U cBoicTBa. CpaBHEHHE CBOMCTB
anmasa u rpadmura.

— XuMHYeCKHe CBOMCTBa yriepoja: BOCCTAaHOBUTENbHBIE (C TaJOreHaMH, KUCIOPOJIOM, cepoil, azoroM, BoaoH, okcuaom wmeau(ll),
KHCJIOTaMU-OKHUCIIUTENSIMHA) U OKUCIIUTENbHBIE (C METaJIJIaMH, BOJOPOJIOM U MEHEE 3JIEKTPOOTPULIATEIbHBIMU HEMETaJNIaMu). YTJIEpO]l B IPUPO/IE.

—  Okcup yrnepona(Il): crpoenne mosnekysbl, CBOWCTBA, MOIYYEHHE U TPUMEHEHUE.

—  Oxkcup yranepoaa(IV): ctpoenne MoJieKyJibl, CBOWCTBA, TOJyUYEHUE U IPUMEHEHHE.

—  YrojbHas KUCJIOTA U €€ CONU: KapOOHAThI ¥ TMIPOKapOOHATHl, — HUX MPEJCTaBUTENN U IPUMEHEHHE.

— Kpemnuit. Kpemuuii B npupoge. Ilonydenne u npuMeHeHue KpemHus. @uU3HUYECKHE M XMMHUYECKHE CBOMCTBA KPUCTAJUIMYECKOIO
KPEMHHUS: BOCCTAHOBHUTEJbHbIE (C TaJOreHaMH, KUCIOPOJIOM, pacCTBOpPaMH LIeJI0oYed M IUIABUKOBOW KHCIIOTBI) U OKUCIIUTENbHBIE (C METajlIaMu).
Oxcup kpemHusA(IV), ero cBoiictBa. Kpemuuesas kuciora u e€ conu. CuarkaTHasi IPOMBIIUIEHHOCTb.



—  HemoHnctpanuu. Ilomydenne Bomopona u ero cpouctBa. Komnekmus «['amorensl — mpocteie BemectBa». Ilomyuenue xmopa
B3alMOJICICTBHEM NepMaHraHaTa Kajus ¢ COJsiHOM kucnoToil. [lomydeHne consiHOM KUCIOTHI M €€ cBoiicTBa. OKHUCIUTENbHBIE CBOMCTBA XJIOPHOU
Bozbl. OrOenuBatomiee aeiicTBue »aBeneBoil BoAbl. ['opeHue cnuuku. B3pblB mertapabl winm nucToHOB. [lonydeHue kuciopona pasinokeHUEM
IepMaHraHaTa Kajus U HuTpara HaTpus. [lonmydeHne OKCHIOB M3 MPOCTBIX M CIOKHBIX BellecTB. OKUCIIEHNE aMMHUaka ¢ MOMOUIbI0 MHAMKATOpa
u 0e3 Hero. PasnoxeHue mepokcuia BOAOPOJAA, €r0 OKHCIUTEIbHBIE CBOMCTBAa B peakUMu C ruapokcuaoMm sxene3a(ll) m BoccTaHOBUTENIbHBIE
CBOMCTBAa C KHCJIBIM pacTBOPOM IlepMaHraHara kanus. ['openue cepbl. B3aumopeiicTBue cepbl ¢ MeTalUlaMM: QIIOMHUHHMEM, LIMHKOM, JKEJIE30M.
[Tomyuyenue cepoBOOpOJia U CEPOBOAOPOAHON KHUCIOTHI. JlOKa3aTeNbCTBO HAIMUUs Cyldb(QuA-HOHA B pacTBope. KauecTBeHHbIE peakluu Ha
cynbdur-annonsl. CBoicTBa cepHOW KHCIOTHL. KauecTBeHHBIE peaknuu Ha CyIbQHUT- U Cyib(ar-aHHOHBI. CXeMa MPOMBIIUICHHON YCTaHOBKU
(bpakuMOHHON neperoHku Bo3ayxa. [losyueHue u pasioxeHue xjiopuga aMMoHus. KauecTBeHHas peakius Ha MOH aMMoOHMA. [lonydeHue okcuaa
azota(IV) peakuueil B3auMOICUCTBUS MEIM C KOHIIEHTPUPOBAHHOM a30THOM KuciioTo. B3aumopeiictBue okcuaa azora(lV) ¢ Bogoi. Paznoxxenue
HUTpaTa HaTpus, TopeHue uépHoro mopoxa. ['openne (ocdopa, pactBoperue okcuma dochopa(V) B Boae. KadectBenHas peakius Ha ¢ocdat-
aHnoH. Kosmeknuss MuHepalbHbIX ynoOpeHuil. Komnekuus npupoaHbeIX coeAuHEHUH yriepona. Kpucramnmyeckue pemérku anmasza U rpadura.
Ancopbuus okcuaa asorta(lV) akruBupoBaHHBIM yrieM. BoccranoBinenue okcupa meau(Il) yrnem. O3HakomieHHEe ¢ KOJJIEKIMEH MPUPOIHBIX
CWJIMKATOB U NMPOAYKLUUEH CUIMKATHOM NpoMBbIIIIeHHOCTH. [loayueHre KpeMHUEBOM KHUCIIOTHI B3aMMOAECHCTBUEM pacTBOpa CHUJIMKAaTa HATPHUS C
CWJIBHOM KUCJIOTOH, PACTBOPEHNE KPEMHUEBOW KHUCIIOTHI B IEIOYH, PA3I0KEHUE NIPU HATPEBAHUM.

— JlaBopatopuble omnbIThl. KauecTBeHHbIE peakiMy Ha TajloreHuaA-uoHbl. O3HAKOMIIEHHE C KOJUICKIMEN MPHUPOTHBIX COSAMHEHHH Cephl.
KauectBennas peakuus Ha cynbdar-anuoH. [lomyuenue yriekucinoro rasa, B3auMOJEICTBHE MpaMopa C COJSTHOW KHMCIIOTOM M HMCCIIeI0BaHUE €ro
cBoiicTB. KauecTBeHHas peakiusi Ha KapOOHAT-aHUOH.

— IIpaxtuueckas padota 10. [lonyueHrne OKCHI0B HEMETAIIIIOB U UCCIIEJOBAHUE UX CBOWCTB.

— IIpaxtuueckas pabota 11. [lonydyeHune ra3oB U UccieI0OBaHUE UX CBOWCTB.

TEMA 8. METAJUIBI (16 )

— Ilemouynsie Metayibl. [10n0KEHUE MIETOYHBIX METAIOB B MEPHOAUYECKON cHucTeMe 3iieMeHTOB [, M. MeHneneeBa U CTpOEHHE UX
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS (PU3NYECKUX U XMMUYECKUX CBOWCTB B 3aBUCUMOCTU OT aTOMHOT'O HOMepa MeTayljia (U3MEHEHHE IIIOTHOCTH,
TEMIIEpATyp IUIABJIEHUS M KHUIEHUS, peakuuil ¢ Bojoil). EnunuuHoe, ocoOeHHOe U 00Iiee B peaklusx C KUCIOPOJIOM, JPYTMMH HEMETaJlIaMH,
KHUJKUM aMMHAKOM, OPraHMYECKHMMH M HEOPraHWYECKMMH KHCIOTaMH M Jp. coeauHeHusMu. Haxoxnenue B npupoje, MX MOJIy4YEeHUE U
IIPUMEHEHUE.

—  Okcuppl, ux noixydenue u cpoiictna. Ll[€noun, nx cBolicTBa M MPUMEHEHUE.

—  Conu 1ienoYHbIX METAJIJIOB, UX NPEACTABUTENN U 3HAYCHHE.

—  Meramnsl IB-rpynmsl: Meap u cepedpo. CTpoeHne aToMoB Meiu U cepedpa.

—  @usnyeckue U XMMUUYECKHUE CBOICTBA 3TUX METAJNIOB, MX MOJyYyeHUE U IpuMeHeHne. Menp u cepedpo B ipupo/ie.

— CgoiicTBa u npuMeHeHue BaxHeWmux coeauHenuit: okcuaoB menu(l) m (1), cepedpa(l); coneit menu(ll) (xmopuaa u cynbdara) u
cepebpa (¢hropuna, HUTpaTa, Xpomara 1 aleTara).



—  bepwinmii, Marauii u ménoynozeMenbHble MeTausl. [lonoxxenne B nepuoandeckoi cucreme aineMeHToB 1. 1. Menzaeneesa u CTpoeHUs
atomoB MeTamuioB [IA-rpynmel. Haxoxxaenue B mpupoje, moiydyeHue, GU3HUecKue U XMMHUYECKHEe CBOMCTBA, MPUMEHEHHE MIEN0YHO3EMETbHBIX
METAJUIOB M UX BOXHEUIINX COEANHEHHUH (OKCHUIOB, THAPOKCHIOB U COJIEH).

— Bpemennas u noctosiHHast KECTKOCTh BOABI U CIOCOOBI YCTPAHEHUS Ka)KJI0T0 U3 TUITOB. VIOHUTHI.

— unk. Tlonmoxxenue B mepuomndeckoir cucreme snmemeHToB [I. M. MenaeneeBa U CTpOCHHS aTOMOB IWHKA. Ero ¢usnmdeckue wu
XMMHYECKHE cBoMcTBa. HaxoxkaeHue B MpUpoe, NOJydYEeHUE U IPUMEHEHHE LINHKA.

—  Oxkcup, ruAPOKCUA U COJIM LIMHKA: UX CBOMCTBA U IPUMEHEHHUE.

—  Amomunuii. [lonoxenue B nepuoandeckoit cucreme snementoB J[. 1. MenneneeBa u ctpoeHust aTomoB anmoMuaus. Ero ¢pusndeckue u
XMMHYECKHE cBOMCcTBAa. HaxoxkaeHne B Mpupoe, NOJydYeHUE U IPUMEHEHHUE aTFOMUHUS.

—  Oxkcup, ruApOKCU ¥ COJU AMIOMHUHMS (B KOTOPBIX aJIFOMUHUN HaXOAUTCS B BUJE KATUOHA U aJIOMUHATBI): UX CBOWCTBA U IPUMEHEHHUE.
Oprannueckre COeMHEHUS aJTIOMUHMS.

— Xpowm. Ilonoxenne B mepuoguueckoil cucreme siemeHToB JI. M. MenneneeBa u cTpoeHuss atromMoB Xxpoma. Ero ¢usuueckue u
XUMU4ecKue cBorcTea. HaxoxaeHue B nmpupose, ojry4eHue U NpUMEHEHHE XpoMma.

— CBONCTBA, MOJYYEHUE W NPUMEHEHHE BAXKHEHIIMX COCIUHEHUS XpOMa: OKCHUIOB M THMAPOKCHJIOB XpOMa, JUXPOMATOB M XPOMAaTOB
LIEJIOYHBIX METAJLIOB.

—  3aBHCHMOCTb KHCJIIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M TMAPOKCUIOB XpOMa OT CTENEHHM €ro OKUCIEHHS. XPOMAaThl U JUXPOMATHI, UX
B3aMMOIIEPEXOIbI U OKUCIIUTEIbHBIE CBOMCTBA.

— Mapraneu. Ilonoxenue B nepuouueckoil cucreme snementoB /. M. MenneneeBa u cTpoeHust aToMoB Mapranua. Ero ¢usnueckue u
XUMUYECKHe cBorcTBa. HaxoxieHne B npupojie, MoJlydeHrue U NPUMEHEHNE MapraHIa.

— Ilomyuenue, cBOMCTBAa MU NPUMEHEHUE BAXKHEHIIMX COCOUHEHMH MapraHia: OKCHJOB U THIPOKCHIOB, COJIEH MapraHua B pa3iIn4HON
crenenu okucieHus. Conu mapranna(VII), 3aBUCUMOCTh X OKUCITUTEIBHBIX CBOMCTB OT CPEJIbl pacTBOpa.

—  XKeneso. Ilonoxenue B mepuoguueckoir cucreme anemeHtoB Jl. V. MenneneeBa u cTpoeHust aromMoB xene3a. Ero ¢usndeckue u
XUMHUYECKHE cBoMcTBa. HaxoxneHue B mpupojie, NoJdydeHUe (YyryHa M CTajad) U NpUMEHEHHE »kenes3a. [loimydyeHue, cBOMCTBA M NpPHUMEHEHHUE
BakHelmux coeaunenuit xenesza(ll) u (III): okcuaos, runpokcuoB, coneil. KomruiekcHble coeTUHEHMS JKeme3a.

—  Jlemonctpamuu. OOpa3ubl LIETOYHBIX METAUIOB. B3auMonelCcTBHE IENOYHBIX METAIJIOB C BOAOH. Peakius okpamuBaHus IJIaMEHU
COJISIMM IIENOYHBbIX MeTauioB. OOpasubl MetamnoB IIA-rpynmsl. B3aumopeiictBue kanbuusi ¢ Bojod. ['opeHne MarHusi B BOJE U TBEPAOM
yriaekuciaoM rase. KauecTBeHHble peakliMi Ha KaTHOHBI MAarHUs, Kajablys, Oapusi. Peakuun okpammBaHus IIaMeHU COISIMA MeTayuioB IIA-rpynisl.
[Tonyuenue x€ctkoii BoABI U ycTpaHeHue xEéctkocTh. [lonmydyenue u uccinenoBanue cBoicTB ruapokcuna xpoma(lll). OkucnurensHbie cBOKWCTBA
auxpomara kanusa. OKUCIUTeIbHbIE CBOMCTBA epMaHraHaTa kaiaus. JlaboparopHsle onbIThl. KauecTBeHHbIE peakMi Ha KaTHOHBI MeJIU U cepedpa

— IlonydyeHue u uccnenoBaHUE CBOMCTB IMAPOKCHUIA LIMHKA. B3auMozaeicTBue allfOMUHUS C PACTBOPAMM KHUCIIOT U 1ienodeit. [lomyuenue
1 U3y4YEHHE CBOMCTB IMApPOKCHIA amoMuHUA. Koueknus xenme3ocoaepkalux pyld, 4YyryHa U cranu. lloirydeHne HepacTBOPHMBIX TMIPOKCHIOB
JKenes3a U U3y4eHHue UX CBOUCTB. [lomyyeHne KOMIIEKCHBIX COCIMHEHUN Keme3a.



— Ilpaktnueckas paborta 12. PemeHue skcnepuMeHTalIbHBIX 3a7au 1o Teme «llomydyeHue coeiMHEHMH METAaJUIOB M HCCIIEIOBAaHUE MX
CBOMCTBY.
— IIpaxTtuueckas pabota 13. Pemenue skciepuMeHTaIbHBIX 3a7a4 1Mo TeMaM: «Metamib» u «Hemeransy.

H.]IaHI/IpyCMLIe pe3yjabTaTbl 0CBOCHUA yqeﬁHoro NnpeaMeTa «KXuMHus»
e [lo yuyeOHOMYy mnpenmery «Xumus» (yriyOJeHHBIH YypOBEHb) TpeOOBaHMA K MPEAMETHBIM PE3yJIbTaTaM OCBOEHUS YIIyOJIeHHOTO
Kypca XMMHH JOJIKHBI BKIIFOUaTh TPEOOBaHUS K pe3yJibTaTaM OCBOEHHS 0a30BOT0 Kypca U IONOJHUTEIBHO OTPaXKaTh:

e c(hOopMHUPOBAHHOCTH MPEACTABICHUN: O MAaTEPUATBHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSX U IMO3HABAEMOCTU SBJICHUH MPHUPOJBI; O
MECTE U 3HAUEHUU XUMHUH B CHCTEME €CTECTBEHHBIX HAyK U €€ POJH B 00ECIEUEHUN YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA: B PELICHUU MPOOIEM
HKOJIOTHUECKON, IHEPTeTHUECKON U MUILEBON O€30MaCHOCTH, B Pa3BUTHU MEAULIMHBI, CO3JaHUH HOBBIX MaTepHAIOB, HOBBIX HCTOYHUKOB SHEPIUH,
B 00€CIeUEeHNHU PAallMOHAIBHOTO MPUPOIONOIb30BaHus, B (POPMUPOBAHUE MUPOBO33PEHUS U OOIIEH KyJIbTYpbl YEIOBEKA, a TAK)KE KOJIOTUYECKU
000CHOBaHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U IPUPOIHON CpPEIe;

® BJIQJICHUE CUCTEMOM XMMMUYECKHUX 3HAaHUM, KOTOpas BKJIOYAECT: OCHOBOIIOJIATAIOUIME MOHATUS (IAOIOJHHUTEIBHO K CUCTEME NOHATUMN
0a30BOr0 ypOBHS) — HM30TOIbI, OCHOBHOE U BO30YXKJICHHOE COCTOSIHME aToMa, TMOpHAM3alis aTOMHBIX OpOuTanel, XMMUYECKasi CBA3b («IH» U
«CUTMa-CBSI3b», KpaTHbIC CBSI3M), MOJSpHAs KOHLEHTpAIMs, CTPYKTypHas (opmyna, m3oMmepus (CTpyKTypHasi, reoMeTpudeckas (I[HC-TpaHC-
U30MEpUs), TUIBI XUMUYECKUX peakiuil (roMo- U reTeporeHHble, 00paTuMble 1 HEOOpaTUMBIE), PACTBOPHI (MCTHHHBIE, AUCIIEPCHBIE CUCTEMBI),
KPUCTAJIOTHIPATHI, CTETNEeHb IHCCOLMALUK, 3JCKTPOJIN3, KPEKHHT, PU(POPMHHT); TEOPHUH M 3aKOHBI, 3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKHE
3HAHMS, JIEKAI[UE B OCHOBE MOHMMAaHUS NPUYUHHOCTU U CUCTEMHOCTHM XHMMHMUYECKUX SBJICHHM, COBPEMEHHBIE IPEJACTABICHUS O CTPOEHUS
BELIECTBA HA ATOMHOM, MOJIEKYJISIPHOM M HAaJMOJIEKYJIIPHOM YPOBHSX; IPEICTABIICHUS 0 MEeXaHHU3Max XUMHUYECKUX peakuui,
TEPMOJIMHAMHYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSX MX IMIPOTEKaHUs, O XUMUYECKOM PaBHOBECHUH,

® JIUCTEPCHBIX CHCTeMaX, (PAKTOJIOTMYEeCKHE CBEJICHHs O CBOMCTBAX, COCTaBE, MOJYYEHHUH W O€30MaCHOM HCIOJIb30BAaHUM BaKHEUIINX
HEOPraHWYECKUX M OPraHMYeCKHX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIHHOCTH YEJIOBEKA; OOIIMX HAayYHbBIX MPUHIMIIAX XUMHUYECKOTO
IPOM3BOJICTBA (Ha MPUMEpPE MTPOU3BOICTBA CEPHOM KUCIOThI, aMMHaKa, METaHOJIa, TepepaboTKu HePTH);

¢ c(opMHUPOBAaHHOCTh YMEHUI BBISBIISATH XapaKTepHbIC NMPHU3HAKK U B3aUMOCBSI3b W3yUYEHHBIX MOHSATHHA, MPUMEHATh COOTBETCTBYIOIINE
MOHATUSL TIPU ONMUCAHUE CTPOCHUS W CBOWCTB HEOPraHWYECKUX W OPraHMYECKUX BEUIECTB W MX MPEBpALICHUIl; BBIABIATH B3aHMMOCBS3b
XUMHUYECKUX 3HAHUI C MOHATUSAMH U TPEJCTABICHUSAMHU JPYTUX NPEAMETOB Al 0ojiee OCO3HAHHOTO TMOHUMAHUS U OOBSACHEHHS CYIIHOCTU
MaTepuaibHOM €IUHCTBA MHUPA;  MCIOJIB30BATh  CHUCTEMHbIE  XUMHUYECKHME  3HAHUS  JUI1  OOBSCHEHHUS U MPOTHO3UPOBAHMUS SIBJICHUH,
MMEIOUINX €CTECTBEHHOHAYUYHYIO IIPUPOLY;

e CchOpMUPOBAHHOCTh YMEHHMI UCIOJIb30BaTh HAUMEHOBAHUS XUMUUYECKUX COCAUHEHUM  MEXIyHapOJHOIO  CO03a  TEOpeTHYECKOU
U OpUKIaJAHOU XVMMHMH ¥ TPUBHAJIBHBIE Ha3BaHUs BEIIECTB, OTHOCALIMXCA K M3ydyeHHBIM Kilaccax opraHm4eckux u HEOPraHUYECKUX
COEJIMHEHMUI]; UCIIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JJIl COCTaBJIeHUS! (DOpPMyJI HEOPraHMYECKHX BELIECTB, MOJEKYJSPHBIX U
CTPYKTYpPHBIX (pa3BEpHYTHIX, COKPAILEHHBIX U CKEJIETHbIX) (OPMYJT OpraHWYECKHX BEILECTB; COCTABIATh YPaBHEHHsS XUMHMUYECKHX DPEaKUUil U
PacKpbIBaTh UX CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMHA IMOCPEICTBOM COCTABJICHUS AJIEKTPOHHOIO OajlaHCa 3THUX PpeaKLuid;



peakiuii HMOHHOTO OOMEHa TyTEeM COCTaBIIEHUS WX TOJNHBIX M COKPAIICHHBIX HMOHHBIX YpPaBHEHUW; peakluuid TUAPONN3a, peakiuui
KOMITJIEKCOOOpa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUICKCOB IMHKA W aJTIOMHUHMS ); TIOJATBEP)KIATh XapaKTEPHbIE XUMUIECKHAE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU U 3aMKUCSIMU YPAaBHEHUN XUMHUECKUX PEaAKIIHii;

¢ CchOPMUPOBAHHOCTH YMEHUH KIIAaCCU(PUITUPOBATH HEOPraHWYECKHE U OPTaHWYECKHUE BEIIECTBA U XUMHUECKUE PEaKIIUH,
CaMOCTOSITENILHO BHIOMPATh OCHOBAHUS U KPUTEPUU Ui KIacCU(DUKAIIMU H3yYaeMbIX XMMHUECKUX OOBEKTOB; XapaKTepHU30BaTh  COCTaB u
BOKHEWINIME CBOWCTBA  BEILIECTB, MPHUHAJICKAIIUE K OMPEACIICHHBIM KJlaccaM U TpyIaM COeAMHEHUH (MPOCThIE BEIIECTBA, OKCHIBI,

® THIPOKCHUIIBI, COJIU; YTIIEBOJOPOIBI, MPOCThIC d(DHUPHI, CHUPTHI, (HEHOIN, alIbJIETHIbI, KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIIOKHBIC d(PHPHI,
JKUPBI, YTIEBOJIbI, AMUHBI, aMUHOKHCIIOTHI, OCIIKH); MPUMEHSATh 3HAHUS O COCTaBe U CBOMCTBAX BEIIECTB JJS SKCIIEPUMEHTAILHOM THIIOTE3
OTHOCHUTETFHO 3aKOHOMEPHOCTEH MPOTEKaHUsI ~ XMMHUYECKHMX  pEaKkIuii B MPOTHO3UPOBAHWE  BO3MOXKHOCTH UX OCYIIECTBIICHHUS,;

e chOpMUPOBAHHOCTh YMEHUH TMOJATBEPXKIAaTh HA KOHKPETHBIX TMPUMEpax XapakTep 3aBUCHMOCTH PEaKIMOHHOW CIIOCOOHOCTH
OPTraHUYECKUX COCAMHEHHUI OT KPAaTHOCTH U TUIA KOBAJICHTHOM CBSI3U (KITW» U «CUTMa-CBS3W ), BIUSHUS aTOMOB M TPYMI aTOMOB B MOJIEKYJIax; a
TaKk)Ke OT 0OCOOCHHOCTEH peanu3aiuy pa3InuyHbIX MEXaHU3MOB MIPOTEKAHUS PEAKIHil;

¢ chOPMUPOBAHHOCTh YMEHHI XapaKTEPH30BATh AJIEKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM W BO30YXKIEHHOM COCTOSIHUH) U MOHOB
anemeHnToB 1—4 mepuonoB Ilepuoamueckoii cucremsl JI. 1. MeHneneeBa U MX BaJIGHTHBIE BO3MOXXHOCTH, WCIIONB3YSI TOHATHS «S», «p», «d-
DIIEKTPOHHBIE» OOUTANU, YHEPTETUUECKUE YPOBHU; OOBICHATH 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XUMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMU
coeMHEeHM PH nepuogam u rpynnam;

® BIAJCHUE CHCTEMOW 3HAaHUK O METOJax HAY4YHOrO IO3HAHMS SIBJICHUM NPHUPOAA, UCIOJIB3YEMBIX B~ €CTECTBEHHBIX  HayKax |
YMEHUSMH TPUMEHSATh OSTH 3HAHUS HCCIIEIOBAHMM BEIIECTB U JUJIl OOBSCHEHUS XMMUYECKHUX SIBIICHUW, WMEIONMX MECTO B MPHUPOJE,
MPAKTUYECTH JI€ATEIbHOCTH YEJIOBEKAa U B IOBCEIHEBHOMN KU3HU;

e chOpMUPOBAHHOCTh YMEHUI MPOBOIUTH PACUETHI IO XUMHUYECKUM (HOpMyIam

® U YpaBHCHUSM XHMHUYCCKUX PEAKIUH C HCIOJb30BaHWEM (U3NYSCKH BEIMYUH (Macchl, 00beMa Ta30B, KOJMYECTBA BEIICCTBA),
XapaKTePU3YIOIINX BEIIEeCTBA C KOJWYECTBEHHOH CTOPOHBI: pacueThl MO HAXOXKICHUI0 XUMHUYECKOW (QOpMyJbl BEIIECTBA; pacdyeTbl MaccChl
(o0Bbema, KOTUYEeCTBa BEIIECTBA) MPOYKTA PEAKIIMM, €CJIM OJIHO U3 MCXOJIHBIX BEUIECTB JIaHO B BUJIE PACTBOPA C OMpPEIEIIEHHON MacCOBOM J10JIei
PacTBOPEHHOT'O BEIIECTBA B3SITOrO B M30BITKE ,pacyeThl MAaCCOBOTO MIJIM OOBEMHOI 10JIM BBIXOJa MPOAYKTA PEAKIMH; pacyeTe TerioBoro s dexra
peakiuii, 00bEMHBIX OTHOIIICHU Ta30B;

e chOpMUPOBAHHOCTh YUYEHUH MPOrHO3UPOBATh, AHAIM3UPOBATH M OLEHUBATh C MO3UIUN IKOJOTMYECKOW OE30MacCHOCTH IMOCIEICTBUS
OBITOBOI U MPOU3BOJICTBEHHOM JIEATEIHHOCTH YETIOBEKa, CBA3aHHON C TepepabOTKOM BEIIECTB; HCIIOJIb30BATh MOTYYCHHBIE 3HAHUS [Tl IPUHSATHS
TPaMOTHBIX pEHICHUH POOIEM B CUTYaIIMsIX, CBSI3aHHBIX C XUMHUEH;

¢ chOpMUPOBAHHOCTh YMEHHUI CAMOCTOSITENILHO TUIAHUPOBATH U MPOBOJUTH XUMHUECKUNA  JKCIIEPUMEHT  (MOJMyuyeHHE U U3YyYeHHe
CBOICTB ~ HEOPraHMYECKHX M OPraHMYECKHX BEILECTB, KAUECTBEHHBIE PEAKLUU YIJIEBOJAOPOOB PA3INYHBIX KJIACCOB M KUCIOPOACOIEPKAINX
OpPTaHMYECKU BEILECTB, PEIICHUE HKCIEPUMEHTAIbHBIX 3a7ad MO PaclO3HABAHHIO HEOPTAaHMYECKHUX W OPraHMYECKHUX BEIIECTB) C COONIOACHHUEM
npaBuil 0€30MacHOTO OOpallleHHs C BEIIECTBAMHM U JTAOOpATOPHBIM 00OpyAOBaHHEM, (HOPMYJIHMPOBATH LIETU UCCIEAOBaHUS, MPEAOCTABIATH B
pa3nuuHOi popme pe3ynbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATh U OIIEHUBATh X JOCTOBEPHOCTD;



¢ chOpMUPOBAHHOCTh YMEHUHN OCYIIECTBIIATH LI€JICHANPABICHHBIN MOMCK XUMHUECKON MH(GOPMAIIMU B PA3TUYHBIX HCTOYHUKAX (Hay4yHas
U ydeOHO-HayuyHas JHMTeparypa, CpeICTBa MaccoBOW HH(popManmu, ceTh VHTepHeT W Apyrue), KpUTHUYECKH aHAIM3UPOBATH XUMHYECKYIO
uHbopMaIuio, mepepadaThiBaTh €€ U MCIIOJIB30BATh B COOTBETCTBUU C MOCTABJICHHOMN yueOHOI 3a1auei;

¢ c(opMHUPOBAaHHOCTh YMEHHUH OCO3HABATH ONACHOCTH BO3JCHCTBHS Ha JKUBBIE OPTaHU3MBI OINPEJCIICHHBIX BELIECTB, MOHMUMAs CMBICI
MOKa3aTeNIM MPEeNIbHOM AOMyCTUMOM  KOHUEHTpaluu, W TOACHATh Ha NpHUMepax CIOCOObl  yMEHbBIIEHUS U MPEJOTBPAIICHUS MX
BPEIHOTO BO3ACUCTBHS Ha OPraHU3M YEJIOBEKa.

Boinycknuk na y2nyonénnom yposne nayuumcs:

® — [IOHUMAaTh XUMUYECKYIO KapTUHY MHpa KaK COCTaBHYIO 4acTb LI€JIOCTHOW HAyUYHOUN KapTUHBI MUPAa;

® — PacKpbIBaTh POJIb XUMHUHU U XUMHUYECKOTO MTPOU3BOJICTBA KaK MPOU3BOIUTENHLHON CUITBI COBPEMEHHOTO O0IIIEeCTBa;

e — (hopMynHpOBaTh 3HAUCHUE XUMHUU U €€ TOCTHKEHUI B IIOBCETHEBHOW KU3HU YETIOBEKA,;

® — YCTaHaBIIMBATh B3aUMOCBS3H MEXIY XUMHEW U APYTUMHU €CTECTBEHHBIMH HAYKaMU;

e — opmymupoBate nepuonuueckuii 3akoH J[. 1. MeHneneeBa u 3aKOHOMEPHOCTH M3MEHEHUH B CTPOEHHUH M CBOMCTBAX XUMHUYECKHUX
3JIEMEHTOB M 00pa30BaHHBIX UMU BEIIECTB HA OCHOBE MEPUOINYECKON CUCTEMBI KaK TpaduuecKoro 0TOOpaKeHHs MepUOINIECKOro 3aKOHa;

e — (hopMyIMpPOBATH OCHOBHEIE MOJIOKEHHUS TEOPHH XUMHUYECKOTO CTPOCHHSI OpTaHUYecKuX coequHeHuii A. M. BytiepoBa, packpbeiBaTh
OCHOBHBIE HAIIPaBJICHHUs STOW YHUBEPCAJIbHOW TEOPUU — 3aBUCHUMOCTH CBOMCTB BEIECTB HE TOJBKO OT XMMHMYECKOTO, HO TaKXe M OT
3JIEKTPOHHOIO U MPOCTPAHCTBEHHOTO CTPOEHUS U WILTFOCTPUPOBATH UX MPUMEPAMU U3 OPraHUYECKOM M HEOPTraHUYECKON XUMHH;

® — APryMEHTHPOBATh YHUBEPCAJIbHBIA XapaKTep XUMUUECKHUX MMOHSATHI, 3aKOHOB U TEOPHil AJis1 OOBSICHEHUSI COCTaBa, CTPOSHMUSI, CBOMCTB
Y 3aKOHOMEpHOCTEH OOBEKTOB (BELIECTB, MATEPHAIOB U MPOLIECCOB) OPraHUUYECKONH U HEOPraHUYECKOW XUMHUH;

® — XapaKTepHU30BaTh S-, p- U d-3AEMEHTHI 110 UX MOJIOKEHUIO B epuoanudeckoit cucreme /1. 1. Menneneesa;

e — KJacCUPUIIUPOBATH XUMUUYECKUE CBSA3H U KPUCTAIUIMYECKHE PEIIETKU, OOBSACHATh MEXaHU3MbI UX 00pa30BaHUs U I0KA3bIBATh €AUHYIO
MIPUPOy XUMUUYECKHUX CBsI3e (KOBaJIEHTHOMW, HOHHOM, METAINTHYECKOMN, BOJOPOTHON);

e — 00BSACHATH IPUYMHBI MHOTOOOPA3Hsl BEIIECTB HA OCHOBE MPUPO/IbI SBJIECHUI U30MEPUH, TOMOJIOTHH, aJNIOTPOIHH;

e — KIaccu(pUIUPOBATh XMMHUYECKHE PEAKLMU B HEOPraHUYECKON U OPraHu4eCcKOW XMMUU 0 Pa3IMYHBIM OCHOBAaHUSM U YCTAHABJIUBATh
crenuguKy TUIIOB PEAKIH OT 00IIero yepe3 0COOEHHOE K IUHIYHOMY;

® — XapaKTEepH30BaTh TUAPOIU3 KaK CHIeNU(UIHBII OOMEHHBIH MPOLIECC U PACKPBIBATH €T0 POJIb B KUBOW M HEXXHUBOM MPHUPO/IE;

® — XapaKTepHU30BaTh JEKTPOIU3 KaK CrIeHU(UIHBIN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MPOLIECC U €T0 MPAKTUUYECKOe 3HAYCHHE,

® — XapaKTepU30BaTh KOPPO3HIO METAJUIOB KaK OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIN MPOIECC U MPeAIaraTh CocoObl 3aIIUThHI OT HeE,

— OIKCHIBATh NPUPOAY MEXAHU3MOB XMMHUECKHUX PEAKLMH, IPOTEKAIOIIUX MEXAY OPraHUYECKUMHU U HEOPTaHUYECKMMU BEIIECTBAMU;

— KJ1accu(puIUpoBaTh HEOPraHMUECKUE U OPraHUYECKUE BEIIECTBA 110 Pa3IMYHbIM OCHOBAHUSIM;

— XapakTepu3oBaTh OOIIMEe XMMHYECKHE CBOMCTBA Ba)KHEHMIIMX KJIACCOB HEOPraHMYECKHX M OPraHMYECKHX COEJMHEHMH B IUIaHE OT
o011ero uepe3 0COOEHHOE K €IMHUYHOMY;



® — JCMOJB30BaTh 3HAKOBYIO CUCTEMY XMMHUYECKOTO S3bIKa JIJIsl OTOOpa)KeHHs cocTaBa (XUMUYecKue (pOpMyJibl) U CBOMCTB (XUMHUYECKHE
ypaBHEHUs1) BEIIECTB;

® — WCIOJB30BaTh MpaBWja M HOPMBI MEXIYHAPOJIHONW HOMEHKIATYPHI JUIsI Ha3BaHWW BeEHIECTB 1O (opmysiaM U, Ha00OpOT, I
COCTaBIICHUS MOJICKYIISIPHBIX M CTPYKTYPHBIX (POPMYIT COSAMHEHU TIO UX HA3BAHUSM;

® — 3HATh TPUBUAIBHBIC HA3BAHUS BAXXHEHIINX B OBITOBOM U MPOU3BOJACTBEHHOM OTHOIICHUH HEOPTaHUYECKUX M OPTaHHMUYECKUX BEIIECTB;

® — XapaKTepu30BaTh CBOMCTBA, MOJTYUYEHHUE U MPUMEHEHHE BAXHEHIINX MPEJCTABUTEICH THUIIOB U KJIACCOB OPTaHMYECKUX COCIUHECHUM
(MpefenbHBIX, HENPENCNbHBIX K apOMATHYECKUX YTJICBOJOPOAOB, KHCIOPOJICOACPKAIIUX | a30TCOACPKAIUX COCTUHEHUH, a TaKxke
OMOJIOTUYECKH aKTUBHBIX BEICCTR);

e — YCTaHaBJIMBATh 3aBUCUMOCTb YKOHOMHUKHU CTpaHbl OT JOOBIYHM, TPAHCHOPTHUPOBKU M MEepepabOTKU YTIEBOJIOPOAHOTO ChIpbs (HedTH,
KaMEHHOTO YIJIsl M IPUPOJIHOTO ra3a);

® — OSKCIEPUMEHTAIBHO TMOATBEPKIATh COCTaB W CBOMCTBAa BaXHEHIIMX MPEJICTABUTEICH H3YYCHHBIX KJIACCOB HEOPTaHUYECKUX U
OpPTaHMYECKUX BEIIECTB C COONIOJICHUEM TMpaBWJI TEXHUKU Oe30macHOCTH 1 paboThl ¢ XMMHUYECKUMHU BEIIECTBAMHU U J1TaOOPATOPHBIM
000pyI0BaHUEM;

® — XapaKTepH30BaTh CKOPOCTh XMMHUECKOHN peakiuu U e€ 3aBUCUMOCTh OT Pa3INuHBIX (PaKTOPOB;

® — OMHCHIBATH XUMHUYECKOE PABHOBECHE U MpejIaraTh COCOOBI €r0 CMEIEHHUS B 3aBUCUMOCTH OT Pa3UYHbBIX (DaKTOPOB;

® — MPOU3BOJUTH PACUETHI MO0 XUMUUYECKUM (POpMyJiaM U ypaBHEHHSIM Ha OCHOBE KOJIMYECTBEHHBIX OTHOIICHHN MEX]y y4aCTHHUKAMHU
XUMHYECKHUX PEaKIIHii;

® — XapaKTepH30BaTh BAKHEHIINE KPYMHOTOHHAXHBIE XUMUYECKUE MMPOU3BOJICTBA (CEPHOM KHUCIOTHI, aMMHaKa, METaHOJIa, TIepepabOTKU
He(TH, KOKCOXUMHUYECKOTO MPOU3BOJCTBA, BAKHEUIITNX METAJLUTYPTHYECKUX IMPOU3BOJCTB) C TOYKH 3PCHHUSI XMMH3Ma IMPOIECCOB, YCTPONCTBA
BXHEHININX anmapaToB, HAYYHBIX MPUHITUTIOB MPOU3BOJICTBA, IKOJIOTUIECKON U YKOHOMUYECKOM 11e71eco00pa3HOCTH;

e — coOuoaTh MpaBUiia HIKOJIOTHUECKONW O€301MacHOCTH BO B3aMMOOTHOIICHHUAX C OKpPYIKAroIIeH cpeioi mpu 0OpaleHny ¢ XUMUIECKIMU
BelleCTBaMH, MaTepUajIaMH U MPOLecCaMu.

e BhIMyCKHUK HA YTTyOIEHHOM YPOBHE MOJIYYUT BO3ZMOKHOCTh HAYUUTHCS:

® — HCIOJB30BaTh METO/IbI HAYYHOTO ITO3HAHUS MIPH BBITIOJHEHUH MPOCKTOB U YI€OHO-UCCIIEIOBATEIILCKUX 3a71a9 XMMHUECKON TeMaTHKH,

® — MMPOTHO3UPOBATH CTPOCHHUE M CBOMCTBA HE3HAKOMBIX HEOPTAHUYECKUX M OPTaHMYECKUX BEIIECCTB HA OCHOBE aHAJIOTHH,

® — [IPOTHO3MPOBATh TEUCHHE XUMHUYECKHX MPOIECCOB B 3aBUCUMOCTU OT YCIOBUH MX MPOTEKAaHHUS U MpeAsiaraTb CIOCOObl yIpaBICHUS
STUMU TPOLIECCAMU;

® — YCTaHABJIMBATh BHYTPHUIIPEAMETHBIC B3aMMOCBS3M XHMHH Ha OCHOBE OOIIMX TOHATHHA, 3aKOHOB M TEOPHUH OPTaHWYECKOW U
HEOPTaHUYECKOW XUMUHU U MEKIPEIMETHBIC CBSI3U ¢ (U3HUKON (CTpOCHHE aTOMa M BEIIEeCTBA) U OMOJOTHEH (XMMHUYECKas OpraHH3alus KU3HH U
HOBBIC HAMPABJICHUS B TEXHOJIOTUU — OWO- M HAHOTEXHOJIOTHH);

® — pPacKpbIBaTh POJIb MMOJYYCHHBIX XUMHUECKUX 3HAHUH B OyayIiei yueOHo! 1 mpodeccnoHanbHOM NesTeIbHOCTH;

® — MPOCKTHPOBATH COOCTBEHHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, CBA3AHHYIO C XUMHUEH, B 3aBUCUMOCTH OT JIMYHBIX MPEANOYTESHUN U
BO3MOYKHOCTEH OTEUECTBEHHBIX BYy30B XMMHUECKOW HAMPABICHHOCTH;



® — apryMEHTHPOBATh CJIMHCTBO MHpPA BEIIECTB YCTAHOBJICHHWEM TE€HETHYCCKON CBSI3W MEXKIYy HEOPTaHMYECKUMH W OPraHUYECKHUMH
BEIECTBAMHU;

® — BJIAJIETh XUMHUYECKUM S3BIKOM KaK (PAKTOPOM YCHEIIHOCTH B MPO(eCcCHOHATBHOM JIeATEIbHOCTH;

® — XapaKTEepPU30BaTh CTAHOBJICHWE HAYYHOW TEOPHH HA MPUMEPE OTKPHITHS MEPUOTUUECKOTO 3aKOHA U TEOPUU CTPOCHUS OPTAaHMYECKUX U
HCOpFaHI/I‘-IeCKI/IX BCIICCTB,

e — [pUHUMATh ydacTue B NPOGUIBHBIX KOHKypcax (KOH(pEpEeHLHUSAX, OJMMIINAAaX) pa3jIMYHOrO YpPOBHS, aJEKBAaTHO OIIEHUWBATH
pe3yabTaThl TAKOTO YYaCTHs U IPOESKTUPOBATH ITyTH MOBBILIECHUS MPEAMETHBIX JOCTUKECHUN;

® — KPUTHUYECKU OTHOCUTHCS K ICEBIOHAYYHON XUMHUECKOW HHPOPMALINH, ITOTy4YaeMOi 13 pa3HbIX HCTOYHHUKOB;

® — MIOHUMATH II100aTBHBIC MPOOJIEMBI, CTOSIINE TTEPE] YeTOBEYSCTBOM

¢ (PKOJIOTHYECKHUE, JHEPTETUICCKHE, CHIPbEBBIC), U MPE/IIaraTh MyTH WX PEIICHUS, B TOM YHCIIC U C TIOMOIIBIO XUMHH.

TexnoJsioruu, GopMbl OPraHu3anum y4eOHbIX 3aHATHIH, OCHOBHbIE BU/bI /1€SITeJILHOCTH
TexHoaoruu.

B nporpamme npenycMOTpeHO HCHOIb30BAaHUE COBPEMEHHBIX TEXHOJOTHI: JIMYHOCTHO-OPUEHTHUPOBAHHOE oOyueHue (SIkMmaHckas), METOJ Mpo-
O65ieMHOr0 00y4€HHUs, METOJ] MPOEKTOB. 3/10poBbecOeperaromre 00pa3oBaTelibHbIe TEXHOIOTHH. TEeXHOIOrHs pa3HOypoBHEBOro oOydeHus. TexHo-
Jorust urpoBoro ooyueHusi. UHpopMannnoHHO-KOMMYHUKATUBHBIE TEXHOJIOTUHU. TEXHOIOTHS Pa3BUTUSI KDUTHYECKOTO MBIIUICHUSL.

@DopMbI OPraHU3anMu y4eOHbIX 3aHATHIH
OcHOBHBbIE THIIBI YUEOHBIX 3AHATHIA:
1. Ypok mocTtaHOBKH yueOHOH 3a1auu.
2. VYpok npoexktupoBanus Y'Y /I
3. VYpok 3akperuieHus 3HaHUu|
4. VYpok cemuHapbl U KOH(EPEHIIUH
IToBTOpEHHE HA YPOKAX IPOBOAMTCH B CJEAYIOLIUX BHAAX U (popmax:

e TIOBTOPCHHUEC U KOHTPOJb TCOPCTHUUCCKOTO MaT€pHralia,
. pa36op M aHaJIWu3 JOMAIIHCTO 3aJdaHus



OcHOBHBIE BH/IbI J1€ITEJILHOCTH

Buabl u popMbI KOHTPOJIA:

e TEKyLIUH,

e TMEPCOHAIIbHBIMN,

e TEMAaTUYECKUUI

@®opMbI IPOMEKYTOUYHOM M UTOTOBOM aTTeCTANUN

e [IpomexxyTo4Has aTTecTaIys MPOBOIUTCS B (OpMeE: TECTOB, KOHTPOJILHBIX PadOT; CAMOCTOSATENBHBIX PA0OT; MPAKTUIECKUX PadoT;
TBOPYECKHUX pabOT, YCTHOTO orpoca (coOece0BaHue).

e OcHOBHBIMH (OopMaMU KOHTPOJIS SIBISIFOTCS: (DPOHTAIBHBIN OMPOC, TEKYIIHA, KOMOMHUPOBAHHBIC (DOPMBI, TECTOBBIC KOHTPOJIUPYIOIIUE
3amaHus (OyMaXHbI BapuUaHT WM KOMIBIOTEPHAsl MPOBEPKA) MO MHAMBHUAYAIbHBIM KapTOYKaM, KOHTPOJbHBIE M MPAKTHYECKHUE PadOThI,
olleHKa pedeparoB U N0KIa0B. OpraHu3aiis CAaMOKOHTPOJISI U B3AaMMOKOHTPOJISI 3HAHHUH BO BPEMsI 3aHATHIA.

le/l HCI0Jb30BAHNM JUCTAHIIMOHHBIX TEXHOJIOTHI 1 IJIEKTPOHHOI'O oﬁyqennﬂ
IIpy McnoJb30BAHNM IUCTAHIMOHHBIX TEXHOJOI U H 3JIeKTPOHHOT0 00YVUEeHUA
L4 (I)OprI OpraHusanuuu 3aHSTHIL: JICKO U, KOHCYJIbTAllUsl, CEMUHAP, IIPAKTUYCCKOC 3aHATUC, J1a6opaT0pHa;[ pa60Ta, CaMOCTOATCIIbHAA pa-

00Ta, mpakTu4eckas padora, MpoeKkTHas padoTa.
o @®opMbI OpPraHM3anuu CaMOCTOSITEIbHOW PadoThl 00yYAKOIUXCS: TECTUPOBAaHKUE, BUKTOPHHBI, TOMAIIHUE 3aaHUs, CAMOCTOSTEIbHbBIC
paboThl, paboTa ¢ 3JIEKTPOHHBIM YUYCOHUKOM, KOMIBIOTEPHOE TECTUPOBAHUE, N3yUCHHE TICYATHBIX M APYTHX YYEOHBIX U METOAMYECKUX MaTCPH -
aJoB.
. IMonyyeHue 0OpaTHOIi CBSA3U: MMCHMEHHBIX OTBETOB, PE3CHTAIIH.
o Co31aHue MeJaroroM HOBBIX H HCHOJIb30BaHUe MMeomuxcs Ha O0pa3oBaTesIbHBIX MOPTAdaxX U MiIaTgopMax pecypcoB W 3agaHMI
(TekcTOBBIX, ()OTO, BHIE0, MYJIbTUMEAHITHBIX H AP.)

CamocrosiTenbHast padoTa yJanmxcsi MOKET BKIIFOYATh CIISIYIOIINE OPraHU3alMOHHbIe ()OPMBI (3JIEMEHTHI) AUCTAaHIIMOHHOTO O0YUCHHUS:

CDOpMBI ATTCCTAllMU 1 KOHTPOJIA

Bunx xorTposs/ Ounas OuyHasg ¢ UCHOIb30BaHUEM JTUCTAHIIMOHHBIX
dopma 00yueHust TEXHOJIOTHI
Tekymmii KOHTPOJIb YcTHBI ompoc, HaOmoJIeHue 3a MHAMBHIyalbHOU | becena ¢ 00y4armuMuUCs U pOAUTETSIMH,
paboToii oOyJarommxcs, oecena aHaiu3 (OTO ¥ BUIECO C BBITIOJHEHHBIM




3aJlaHUEM, CAMOKOHTPOJIb, OHJIAH
KOHCYJIbTUPOBAHHE, PEIIEH3UPOBAHNUE PAOOTHI
00y4aroIerocs, B3auMOTIOMOIIb 00YYarOIIUXCs
B opyme, TEeKCTOBAs

WToroBslii KOHTPOJIb

CaMOKOHTpOJIb, B3aMMOKOHTPOJIb,
JIeATeIbHOCTh, COPEBHOBAHKE, TBOpUECKast padoTa

IIPOEKTHAas

CamomarHocTuka, TECTUPOBAHUE

C aBTOMAaTHYECKON MPOBEPKOM, C MPOBEPKOM
MeJarorom, 3aJlaHusi ¢ OTBETOM B BHje (aiina,
MPOEKTHAs  JEeSATENIbHOCTh,  COPEBHOBAHUE,
TBOpUecKas paboTa

NudopmanuonHoe u Meroanveckoe odecrnedeHre 00pa3oBaTebHOr0 MpoLecca MNPH HMCNOJb30BAHUM JAUCTAHUMOHHBIX TEXHOJIOTMH M

3JICKTPOHHOI'0 00y4YeHHS.

B nepuon anutenbHON 00Je3HM WM OOBSABICHHOTO B CBS3HM C AMHJIEMHOJIOIMYECKONH OOCTAaHOBKOI KapaHTHWHA ydyallluecs UMEIOT BO3MOXHOCTb
MOJTy4aTh KOHCYJIbTAIIMM YUUTEIeH uepe3 3JeKTPOHHBIN KypHaJ, JIEeKTPOHHYIO MOUTy, porpamMMmy Skype, WhatsApp, Zoom, ucnosnb3ys Ui 3TOTO

Pa3JIMYHBIC KaHAJIbI BBIXO/1a B I/IHTepHeT

Opranuzanus 00IIEHUS ¢ IETHbMU U POJUTESIMHU OYIET OCYIIECTBIATLCA B rpymime « WhatsAppy.

Jns obecriedeHus TEKCTOBOM, TOJIOCOBOW UM BHIEOCBA3M yepe3 MHTepHeT mnenaror ucmoib3yeT mnporpammy Skype, miatdopmy ams
OHJIAWHKOH(EPEHINI Zoom. 3aHATHs MPOBOIITCS Ha 0Opa3oBaTenbHOM miatdhopme SAHIeKC-yIeOHUK.
Hcnone3yrores anekTpoHHble pecypcesl: SIKnace, , Poccniickas Onekrponnas llkona, Yuu.py.

Cnncoxk MCTOYHUKOB HH(POPMALHMHU

e 1. I'abpuensn O. C. Xumusa. 10 kmacc: y4ed. mocobme s o6meoOpazoBaT. opranmsanmii: yriay0. yposenb / O. C.TaGpuenss,
N. T. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemenune, 2019.

e 2. TI'abpuensan O. C. Meronuueckoe nocodue k yuebHuky O. C.T'abpuensna u ap. «Xumus. 10 kinacc. YrinyOn€HHbIH ypoBeHbY» /
O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemenne, 2019.

e YMK «Xumus. 11 knacc. YriryOnéHHBIH ypOBEHbBY

o 1. INabpuensn O. C. Xumus. 11 kmacc: yde0. mocobme st obmeoOpasoBaT. opranuzamuii: yrny6. ypoenb / O. C. ['aGpuenss,
N.T. Octpoymos, A. H. JIéBkun, C. A. Cnankos. — M.: IIpocsemienue, 2019.

e 2. Tabpuensa O. C. Metoanueckoe mnocodue k yuebuuky O. C.Iabpuensna «Xumus. 11 xmacc. YrayOnéHHbIN ypoBeHBY /
O. C. T'abpuensna, U. I'. Octpoymos, C. A. CnagkoB. — M.: IIpocsemienne, 2019.

e lHdopmaroHHbIE CpeICcTBA

e lIHTEepHET-pecypchl Ha pyCCKOM SI3bIKE




e 1. http://www.alhimik.ru. [IpeacraBnens! ciegyromuue pyOpHKU: COBEThl aOUTYPUEHTY, YUUTENI0 XUMHH, CIIPABOYHUK (OYEHB OOJbIIIast
noa0opka TaOJMII ¥ CIPaBOYHBIX MaTepHuajoB), Becénas XHWMHUS, HOBOCTH, OJMMIIMAJIbI, KyHCTKamepa (Macca HHTEPECHBIX HCTOPHYECKUX
CBEJICHUN).

o 2. http://www.hij.ru/. )KypHan «XuMusi ¥ )KU3Hb» MOHSATHO W 3aHUMATEIHFHO PACCKa3bIBAET 000 BCEM HMHTEPECHOM, UYTO MPOUCXOIUT B
HayKe M B MHPE, B KOTOPOM MBI )KHBEM.

e 3. http://chemistry-chemists.com/index.html. DnekTpoHHBIN >XypHan «XUMHUKA U XHUMHS», B KOTOPOM MPEICTABICHO MHOMXECTBO
OTIBITOB 110 XUMHUH, 3aHUMATEILHOU HH()OPMAIIUHU, TIO3BOJISIONIEH YBIIEYh YICHUKOB SKCIIEPUMEHTATLHON YacThIO TPEMETA.

e 4. http://c-books.narod.ru. BceBo3morkHas nureparypa 1no XuMuHu.

e 5. http://1september.ru/. XypHan s yuutered W HE TOJNBKO. bojblioe KOIWYEeCTBO pPadOT YYCHHWKOB, B TOM YHCIEC U
HCCIIEIOBATEIBCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOJIBHBIN MOPTaj CO CChIIKAMU Ha 00pa30BaTeIbHbIE CAUTHI O XUMHUU.

e 7. www.periodictable.ru. COOpHUK cTaTelt 0 XUMHUECKUX dIIEMEHTAX, MITIOCTPUPOBAHHBIIN KCTIEPUMEHTOM.

e llHTepHET-pecypc Ha aHTIIMICKOM SI3BIKE

http://webelementes.com. ColepXKUT HCTOPUIO OTKPBHITHSI W ONMHCAHHE CBOWCTB BCEX XMMHYECKUX DJIEMEHTOB. byjaer moneseH yis
COBEPIIICHCTBOBAHKSI HHOCTPAHHOTO sI3bIKa O0YYAIOIIUXCs, TAK KaK COJICPKUT HAa3BaHUS 3JICMCHTOB M BEIIECTB HA Pa3HbBIX S3bIKaX.

TemaTnuyeckoe mIaHupoBanue no xumuu, 10 kaace npopuabLHBIN YPOBEHb,
(3 yaca B Henen10, Bcero 102 yaca)
YMK O.C.I'abpuensina.

B tom umcine

Ne Paszpensr Komn | mpaktnu | KOHTpoOX Coaepxanue
4eCTB | €CKHUX BHBIX BOCIIMTAHUS
0 pabor pabort ¢ yuerom PIIB
4acoB
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HAYAJIBHBIE ITIOHATUSA 13 1 1 HuremnexryansHoe Bocnutanue. PopMUpOBaHHUE NPEICTABIEHUN O
OPIT'AHUYECKOW XUMHHU Hay4YHOU KapTUHE MUpa

Cobmnronats npaswia Th B kabuHere XuMum.

YMCTBEHHOE BOCIIUTAHUE:

OCYILECTBIISIOT KOHTPOJIb HAJI IMIPOIIECCOM U PE3yJIbTaTOM yueOHOM
JESTeNIbHOCTH, YMEIOT BHIOMPATh JKeJIaeMblii YPOBEHb PE3yIbTaTOB
10 XUMUH.

[TaTproTHueckoe BocUTaHUE: BhIatoLIecs: XuMuu Pocenu, nx
BKJIaJ] B HAyKy (A.M. Bytnepos)

YriaeBogopoabl 25 1 1 DKOJIOTUYECKOE BOCIIUTAHUE: AHAIM3UPOBATH ACATEILHOCTD
YeJIoBEKa B IIPUPOJIE U OLleHUBaTh €€ nocneactsus. IIpodnema
3arpsi3HEHHS OKPY KaloIlel Cpe/Ibl BEECTBAMH, HECBONCTBEHHBIMU
JKUBOU nIpupoze. HekoTopsele myTH ee perieHus.

[TaTproTHueckoe BOCIUTAHUE: TIPOMBILUICHHBIE IPEATPUATHS
Poccun 1o 1o6b19e 1 nepepaboTke yriaeBOAOPOAHOTO CHIPHSI.
[TaTproTHueckoe BoCIUTAaHUE: BbIatolHecs XuMuu Pocenu, nx
HNPUPOJAHBIE HWCTOYHUKMU | 5 Bkiay B Hayky (C.B. Jle6enes, H.H. 3unun u ap.)
YIVIEBOOIOPOIOB ApryMeHTHpOBaTh  pPOJb  YIVIEBOJAOPOAOB B MEXIYHAPOIHOM
COTpyAHHMYECTBE H OHKOHOMHKe Poccunm #  HE0O0XOIUMOCTh
COONIOACHUST ~ HOPM  JKOJOTHYECKOU 6e3omacHoCTH npu
TPaHCIOPTUPOBKE ra3a, HeTH U HEPTEPOAYKTOB

I'mAPOKCUJICOAEPKAIIUE | 11 1 1 DKOJIOTHUECKOE BOCIIUTaHHUE: AHAIM3UPOBATH JIESITEILHOCTh
OPTAHUYECKHUE YeJIoBeKa B MPUPO/IE U OIICHUBATh €€ mocneacTBus. [IpodaeMbl
BEHIECTBA. 3arpsi3HEHUS OKPY>KaroIIen cpeibl (peHoIaMu U IpoIyKTaMu

nepepadoTKU KUCIOPOICOAEPKAITIMX OPTAaHUUECKUX COSAMHEHHUH.
[TaTtproTnueckoe BOCIUTaHUE: MPOMBIIUIEHHBIE TPEATPUATHS
Poccun no mpou3BOACTBY KHCIOPOJICOIEPKAIUX OPraHUUECKUX
COCJIMHCHHU.

Bocrnutanre 11eHHOCTHOTO OTHOIICHHUS K 3JI0POBBIO, 3I0POBOMY 00pazy
JKU3HH (TOKCHYIECKOE BIIMSHUE METAHOJIA, ITAHOJA U IPYTUX OpT.
COCTMHCHUI)

AJIBJAETUbI 1 KETOHbI 7 1 DKOJIOTHUECKOE BOCIIUTAHKUE: AHAIM3UPOBATH JAESITEIILHOCTh
YyeJIOBEKa B IIPUPOJIC U OLIEHUBATH €€ MOCIeICTBUSI.




KAPBOHOBBIE KUCJIOTBI 1
X IMPOU3BOJHBIE

13 1 1

DKOJIOTMYECKOE BOCIIUTaHHE: AHAIN3UPOBATh JESITEILHOCTh
YeJIOBEKa B MPUPO/IE U OLIEHUBATH €€ MOCIEACTBUS, HAXO0XK/ICHUE
KapOOHOBBIX KUCJIOT B MPUPOJIE U UX OUOJIOTUYECKYIO POJIb
[TarpuoTnueckoe BOCIUTAHKE: TPOMBIIICHHBIE TIPEANPUATUS
Poccuu 1o npoun3BoacTBY KapOOHOBBIX KHUCIIOT

BocnuTanue eHHOCTHOTO OTHOIICHHSI K 3/I0POBBIO, 37I0POBOMY 00pasy
KU3HU

YIVIEBO/JbI

10 1 1

YMCTBEHHOE BOCITUTAHHE:

OCYILECTBIISIIOT KOHTPOJIb HAJI IIPOIIECCOM U PE3YJIbTaTOM yueOHOM
JESTeNIbHOCTH, YMEIOT BHIOMPATh JKeJIaeMblil yPOBEHb PE3yJIbTaTOB
10 XUMUH.

[TaTproTHueckoe BOCIIUTAHUE: TIPOMBILIUICHHBIE IPEATIPUATHS
Poccun o npon3BoACTBY YIJIEBOJOB.

A30TCO/JIEPKAIIIAE
OPTAHMYECKHUE
COEJIMHEHMS

14 2 2

[TaTprnoTrueckoe BOCIMTAHKE: MPOMBIIUICHHBIEC PEATPUITHS
Poccun o npon3BOCTBY KpacuTeNen, JEKApCTBEHHBIX MTPENapaToB,
MOJIMMEPOB Ha OCHOBE a30TCOACPKAIINX COCTUHEHUMN.

Bocnuranue eHHOCTHOTO OTHOIIEHHUS K 37I0POBbBIO, 37I0POBOMY 00pa3y
KHU3HH (TOKCHYECKOE BIUSIHNAE HEKOTOPHIX A30TCOAEPKALLIAX
COEJIMHEHMI). DKOJIOTHYECKOE BOCIIUTAHUE: 3arpA3HECHHUE
OKPYKAIOIIEH Cpeibl MOJTUMEPHBIMHA COSTUHEHUSIMU

KANEHOAPHO-TEMATUYECKUIA NNAH
no xumun, 10 Knacc, 2022-2023 yu.rop,

ypoKa

Hara
ypOKa

Kj1acc

Tema ypoka (pa3nena)

OKCIepUMEHTAIbHAS YaCTh
(IeMoHCTpanuu, 1a00paTopHBIE,

Bunpl, hopmbl KOHTpOIIS.




MPaKTHYECKUE Pa0OThI) TEeKYIIUI WUTOTOBBIN
TEMA 1. HAYAJIBHBIE HIOHSTUSI OPTAHUYECKOM XUMMMU 13 uacos
1 05.09 10 [Ipenmer oprannyeckoit J. Konnexnus opraHu4ecKkux BEIECTB, VYerHbli onpoc.
xumun. OpraHnyecKkue BelIecTBa MaTepHaIOB U M3/ICIHH U3 HHX.
2 05.09 10 Teopust cTpOEHUS OPraHUYECKUX BEILIECTB A. Mopenu wonekyn roMonoroB u | MHAMBUAYyaIbHBIM
A .M.bytnepoBa HM30MEPOB OPTraHUYECKUX COECIMHEHUN. ompoc.
3 07.09 10 Teopust cTpoeHUsT OPraHUIECKUX BEIIECCTB XUMHAYECKUAN
A.M.bytiepoBa JIMKTAHT.
4 12.09 10 Konnenmwmst rubpuan3anuy aTOMHBIX . Mogens ruGpuaHbIx opOuTaien VYcTHBIN onpoc.
opOuTanei
5 12.09 10 Knaccudukanus opraHnueckux J. KomeKkuust OpraHM4eCKUX BELIECTB,
COCIMHEHUI MaTE€pUAJIOB U U3JIEIUI U3 HUX.
6 14.09 10 Knaccudukanus opraHnueckux
COEIMHEHUN 3a4eTHOE 3aHSITHE
7 10 [TpuHIMITEI HOMEHKIATYPBI TectupoBaHnue.
19.09 OpPTraHMYeCKHMX COEMHEHUM
8 19.09 10 [IpUHLUITBI HOMEHKIATYPbI Ompoc
OPraHNYEeCKHUX COCTMHEHUIN
9 21.09 10 Knaccudukanus peakiuii B I. ObecrBeurBanne 6POMHOM BOJIBI CaMOoCTOATEbH
OpFaHquCKOfI XUMUHU 3TUJICHOM. as pa60Ta.
10 26.09 10 Knaccudukanus peakuii B Ta6muier «HoMeHkIaTypa anKaHoB, YcTHBIHM ompoc;
OPraHMYeCcKOM XUMUM QJIKEHOB» MUCbMEHHBIH 0mpoc.
11 10 [IpakTuueckas CamocTosTenbH
pabota 1 KauecTBeHHbIN aHAIN3 ast pabora.
26.09 OPraHUYECKHUX COECTMHEHUMN
12 28.09 10 O06006111EHIE Tabmuns! «Kiaccel opranndeckux

1 CUCTEMaTu3alus 3HAHWM I10

BCIICCTBY».




KJIacCU(PUKAIIUU U HOMEHKIIAType
OPraHNYeCKUX COCTMHEHUHN

13 103.10 10 Kountposbhas padora | mo teme: Konrposbras
«Knaccudukanys 1 HOMEHKIATYpa pabora Ne 1
OPraHUYeCKUX COCAUHEHUI
TEMA 2. ITPEJAEJIbHBIE YI'JIEBOJOPO/BI 5 u
14 03.10 10 AJIKaHBI: CTPOEHHE MOJIEKYT, M. Konnexuus «Hedtoy,
TOMOJIOTMUYECKUH PsIZT, ©30MEPUs «KaMmeHHBIiT yrosiby.
Y HOMEHKJIaTypa
15 05.10 10 CriocoObl MoJTy4eHUs aTKaHOB JI.1. ITocTpoenue moxaeneit KontponsHa
MOJIEKYJT aJIKaHOB. s paboTa.
TCO. Kommerotep. IIpe3enTaris
«Ankans» JI. BocctanoBnenue
okcuna meau (1) mapadpunom
16 10.10 10 CBOMCTBA AJIKAHOB U UX . KpekuHr kepocrHa. YcrHbIi
IIPUMEHEHUE O1Ipoc
TBopueckue
3aJJaHUS
17 10 CBOMCTBA AJIKAHOB U UX IIpakTuKyM MO pelIeHUIO 3a1a4 ITuceme
10.10 HpHMEHEHUE Ha CrOpaHue ra3000pa3HbIX HHBII
BCIIECTB. orpoc
18 12.10 10 [Muxnoankansl . lapocTepxkHeBbIE MOAEIN
IIUKJIOTeKcaHa (KoHpopMaIuu
«KPECIJIO» U «BAHHAY),
JTUMETHIIIMKIIoNponana (yuc-,
mpanc-u3oMepsl). OTHOIICHUE
[UKIIOTEKCaHa K BOJHBIM
pactBopam KMnO, u Br.
Tabmuma «CtpoeHue
LIUKJIOAJIKAHOB.
Kondopmarmm
TEMA 3. HEIIPEJEJIBHBIE YI'VIEBOJOPOJbI 13 4
19 17.10 10 1.ANKeHbI: TOMOJIOTUYECKUM pS/I, J. O6bEMHBIE MOJICTIH YUC-, MPAHC- 3a4eTHBIN TECT
M30MEPHSl 1 HOMEHKJIATypa M30MEPOB AJTKEHOB
20 17.10 10 2.Crioco0bl MOTYYEeHHSI aTKEHOB . IlonydyeHue 3TUIeHa U3 dTaHoJa U




JI0Ka3aTeNIbCTBO €r0 HEeTpeIebHOTO
CTpoeHus (peakiuu ¢ OPOMHON BOJOM

u pactsopoM KMnOy)
21 10 3.CBolicTBa ¥ IPUMEHEHHUE AJTKEHOB J. BumeodparMeHThl M chaiabl 1mo | YCTHBIN onpoc
19.10 TeEME ypoKa. Ob6ecuBeunBanue
STHJIEHOM OpOMHOM BOJABI U pacTBOpa
nepMaHraHata  Kajwus. I'openue
yTHIeHa. B3auMonencTere ajkaHoB U
aJIKEHOB C KOHLIEHTPUPOBAHHOU
CEpPHOM KUCIIOTOM.
22 24.10 10 4.CpolicTBa ¥ IPUMEHEHHE AJIKEHOB YcTHBIN o1poc
23 24.10 10 S.IIpakTnueckas
pabora 2 IlomydyeHne MeTaHa 1 dTUJICHA Oruer o
U MCCIIEJOBAHUE MX CBOMCTB poeaHHOM
pabote
24 10 6.OCHOBHBIC TIOHSATHUS XUMHHU
26.10 BBICOKOMOJIEKYJIIPHBIX
COEeUHEHUN
25 07.11 10 7.AnkaaueHsl: KiaccuuKays u . BungeodparMeHThI U CTAHIBI 110 Tectuposanue
CTpOCHHE TeMe ypoka. Mojenu MoJeKy
QJIKaTUCHOB C U30JIMPOBAHHBIMH,
KyMYJIUPOBaHHBIMU U
CONPSDKEHHBIMH TBOMHBIMHU CBSI3IMHU
26 07.11 10 8.CriocoOBbl MoTyueHus, CBOUCTBA U Jlenonumepuzanus kaydyka VY CTHBII OTpoc
NPUMEHEHNE AJIKaCHOB. U JI0Ka3aTeIbCTBO HAJTMYMS JIBOHHBIX
CBsI3eH B MOJIEKYJIaX MOHOMEPOB
(peaxiuu ¢ OpoMHOI BOION U
pactBopom KMnO,)
27 09.11 10 9.Crtoco0bI moTydeHust, CBOWCTBA U . Koarymnsmust MIIE4HOTO COKa
NPUMEHECHUEC aJIKaJICHOB. Kay4yKOHOCOB (MoOJIOYasi, OyBaHUMKA CamocrostesnbH
Wi GpuKyca). ast pabora




28 14.11 10 10Kayuyku n pe3uHsI . O3naKoMIIEHHE C KOJJIEKIIUEH Ompoc y nockn
«Kayuyku 1 pe3uHbI»
29 14.11 10 11.AKMHBI: CTPOEHHE MOJEKYI, . BuneodparmeHTs! u cnaiiap mo
U30MepHsl, HOMEHKJIATypa, teme ypoka. [lomyuenue anerunena us
TOMOJIOTHUECKUH PSi, U CTIOCOOBI kapOuna kanpima. OObEMHbBIE MOICITH
HOJTYYEHHUS» QJIKMHOB
30 16.11 10 12.ANKUHBI: CTPOEHHE MOJIEKYI,
U30MepHsl, HOMEHKJIATypa,
TOMOJIOTHUECKHUH PSi, U CTIOCOOBI
HOJTYUYESHHUS»
31 21.11 10 13.CBoiicTBa 1 NpUMEHEHHE AIIKUHOB JI. B3anmoneiicTBre aneTuieHa ¢ VYerHBI onpoc
OpomHo# Boioi. B3anmopeiicTBre
anerusieHa ¢ pactsopom KMnOs,.
I'openue anerunena.
BuneodparMeHThI 1 cliaiiibl 1o TeMe
ypoKa
TEMA 4. APOMATHYECKHE YIJEBOAOPOJbI 7 uacoB
32 21.11 10 ApeHBI: CTPOEHHE MOJIEKYI, . Buneodpanrmers! u cnaiipl Mo TectupoBanue
TOMOJIOTHYECKHUH PSiI, U30MEPHS U teme ypoka. lllapocTepkHeBbie U
HOMEHKJIaTypa 00BEeMHBIE MOJIENH OEH30J1a U €T0
TOMOJIOTOB
33 23.11 10 CriocoObI oTyueHHst apeHoB . BuneodparmeHTs! 1 cnaiipl Mo VcTHbI# onpoc
TEeMe ypoKa
34 28.11 10 CaoiicTBa Oc¢H30J1a DpOHTAILHBIN Tectuposanue
Orpoc.
35 28.11 10 CBoOICTBA TOMOJIOIOB O€H30J14. TCO. KommbroTep. IIpesenTanus
[IpuMeHEHNE apEHOB «ApeHBD»
36 30.11 10 OO000IIEHME U CUCTEMATH3ALUSA 3HAHUI OpoHTATBHBIN
10 YIJIIEBOAOPOAaM o1mpoc.
37 05.12 10 OO00O0IIIEHME U CUCTEMATU3ALIUS 3HAHUI IIpaktukym 1o Matepuangam EI'D. TecTupoBanue
10 YTJIEBOIOPOIaM
38 05.12 10 Kontponbhas pabota 2 mo Temam Konrposnsrast
«IIpesienbHBIE YTIIEBOIOPOIBIY, pabora Ne 2




«HenpenenbHble YTrIeBOAOPOIBI»,
«ApeHbI»

TEMA 5. HPUPOJHBIE UCTOYHUKU YIVIEBOJAOPOAOB S u

39

07.12

10

[TpupoaHbIii ra3 U NOMyTHBINA HEPTIHOU
ra3

J. T'azoBas 3akuraika ¢ mpo3pavyHbIM
kopmycom. [lapadun, ero
pacTBOpeHHEe B O€H3MHE U HCTIapeHHe
pacTBOPHUTEIIEN U3 CMECU

CaMoCTOSTENbH
ast pabota

40

12.12

10

Hedts

. Komnekius «Hedts n
HeTenpoayKTel». BuneodparmeHTsr,
Ha KOTOPBIX MPEJCTaBICHA JOObIYA
HeTH U €€ TPaHCTIOPTUPOBKA.
Buneodparments! «Hedtsiabie
dakensp, « IKOJIOTHICSCKHE
KaTacTpo(bl, CBA3aHHBIE C Pa3INBOM
HePTIY.

YcTHBIM ompoc;
pabora 1o
JNJAKTHYCCKUM
KapTO4YKam

41

12.12

10

[TpomsblnenHas nepepadoTka HepTH

. Komnekius «Hedts n
HedTenpoayKThl». BuneodparMeHTh
«Ileperonka HeTn»

TECTHUpPOBaHHE

TECTHUpPOBAaHHE

42

14.12

10

[TpombinienHas nepepadotka HedTu

43

19.12

Kamennslit yromas. [IpoMbinuieHHas
nepepadoTka KaMEHHOTO YIJIsl.

. Komnexumss «KameHHbId yronap u
MPOAYKTHI €T0 epepadOTKI».
Buneodpparmentst
«KOKCOXMMHUYECKOE MPOU3BOJICTBOY

TEMA 6. THAPOKCHUJICOJAEPK

AIIME OPTAHUYECKHUE BEHIECTBA 11 4

44

19.12

10

|. CiupThl: KaccupUKaAM U CTPOSHHUE

DJIHOATOMHBIX 1 MHOIOQTOMHBIX
CITUPTOB. TaOIUIIBI
«Kucnopocoaepkaiiyue opraHndecKue
coeuHeHUs» U «Kimaccudukanus
CITUPTOBY

1. [[lTapocTepskHEBbIE MOAEIN MOJIEKYJ Y CTHBIH 0npoc

45

21.12

10

D.["'oMOnOrn4ecKuid psiji aIKaHOJIOB:

M30MCPHA 1 HOMCHKJIATYpa

poka

I1. BuneodparMeHTsI u ciaiibl mo Teme Pnpoc y J0CKH.




16

26.12

10

3.CriocoOBbI MoTyYeHHs: CIUPTOB

F'CO. Ilpe3enranum.

Coo0miennst
YalUXCH.

47

26.12

10

4.CBoOlCTBa CITUPTOB

/. du3nyecKre CBOMCTBA 3TAHOJA,
poraHoia-1, Oyranona-1.
B3auMoeicTBuEe HaTpUs CO CIIUPTOM.
B3auMoaencTBUE CIUPTa C paCTBOPOM
MUXpoMaTa Kajlusi B CEpHOI KUCIIOTE.
[Tonyuenwue ciaoxHOTro ddupa.
[lonyuyeHue STUIIeHa U3 ATaHOMA.
CpaBHEHUE peakluii TOpEeHUs
BTUJIIOBOTO U MPOMHJIOBOTO CIIUPTOB

Y cTHBIN onpoc;

TpOBEpOYHAsT
paboTta

48

P8.12

10

5.IIpumenenue cnuproB. OTaEIbHbBIE
[IpEACTaBUTEIH AJIKAHOJIOB

[1. OOHapy>KeHUE 3TUIOBOTO CIHPTA B

DA3JIMYHBIX MMPOJYKTAX C MTOMOIIBIO

1010()OPMHO¥ TIPOOBI.

BuneodparMeHTHI U CITaiiIbI TIO TEME
poKa

Y cTHBI orpoc

49

09.01

10

h.MHOroaToMHBIE CIIUPThI

/1. BzaumoeiicTBHE TIMIIEpUHA CO
cBeskeocakIEHHBIM Cu(OH),.
PacriozHaBaHWE BOJHBIX pAaCTBOPOB
FIueprHa v 9tanona. OTHOIIEHUE
DTUJICHTJIMKOJISI M TJIMIIEpUHA K BOJIE U
DPraHUYECKUM PACTBOPUTEIISIM.
BuneodparMeHTHI U CITaiiIbI TIO TEME
poKa

Pemenne ynpaxHeHui

F'ectupoBanue

50

09.01

10

7 .IlpakTnyeckas
paboTa 3 MccnenoBanue CBOMCTB CIIMPTOB

lccrnenoBanue CBOWCTB CIIUPTOB

DTYeT 0
[1IpOJETaHHON
padoTe

51

11.01

10

8. DeHOoJIBI

/1. BuneodparMeHThI U Ciaidipl IO TEME
poKa

52

16.01

10

D.CBoiicTBa 1 MpUMeHEHHEe (PEHOJIOB

/1. PactBopumocTh peHoIa B BOJIE MU
DOBIYHON U TIOBBIIIEHHOM
remnepaTtypax. BeitecHenue ¢enona u3
(peHosTa HaTPUSI YTOJIBHON KUCIOTOM.




KadecTBeHHbIE peakiiny Ha PEHOM:
pOecIBeunBaHNEe OPOMHOM BOJIBI H C
pactBopoM FeCls. ObecuBeunBanue
pactBopa KMnO,.

53 10 1006006menne u cuctemaTu3amus 3Hanuil  [IoAroToBKa K KOHTPOJILHOM paboTe
16.01 10 ciupTaM ¥ (PeHoITy
54 10 | 1. KonTponsHast pabora 3 mo Teme KoutponbHas
18.01 «CriupTHl ¥ (hEHONIB pabora Ne 3
TEMA 7. AJIJIET'NJIbl U KETOHBbI 7 u
55 |23.01 10 Anpaeruapl: TOMOJIOTUYECKUH AL, . Ilapocrep:xueBble u CTroapTa— Omnpoc y nockw.
HU30MEpHs 1 HOMCHKJIATypa Bpurneba Moaeny ajibIeruios.
BuneodparmMeHTsl U cnaiiibl Mo Teme
ypoKa
56 10 CriocoObI MOTy4YeHHs aabACTUIO0B . BugeodparMeHTsI U caiiibl o TeMe TecTupoBaHue
23.01 ypoKa.
JI. [Tony4eHue yKCYyCHOTO allbJeTuaa
OKHCIJICHUEM 3TAaHOJIA
57 25.01 10 CBoiicTBa U NPUMEHEHHE AJIbJIETUIOB . Oxucnenue 6e3ambpaeruaa CaMocCTOsITEbHAS
KUCJI0pOoAoM Bo3ayxa. [lomydenue baboTa.
benondopmanbIeruJHOrO MOIUMEPA.
58 30.01 10 CBolicTBa U IPUMEHEHHUE ATbJICTH/IOB JI. O3nakomiieHre ¢ GU3NIECKUMHU Omnpoc y A0CKH.
CBOMCTBaMH aJbJACTUAOB (alleTaabaCTH
Y BOJHBIA pacTBOP GopMabIaeTua).
Peakius «cepeOpsiHOTO 3epKaiay.
Peakmus ¢ runpoxcuaom meau(1l) npu
HarpeBaHUU
59 30.01 10 Keronsl: roMosiorunueckuii psi, uzomepus |J. BumeopparMeHTsI U cllaiiapl IO TeMe TecTupoBanue
1 HOMeHKJIaTypa. CriocoObl MoTyYeHus ypoka
KETOHOB
60 01.02 10 CBolicTBa U IPUMEHEHNE KETOHOB . BuneodparMeHThI U clai sl mo Teme CamocrosiTenbHas
paboTa.

ypOKa.
JI. OTHOIIEHHE alleTOHA K BOJIE.

AIICTOH KaK OpraHMYeCKUM




pPacTBOPUTEIb

61

06.02

10

[IpakTnueckas
pabora 4 VccnenoBaHue CBOWCTB
QJIBJICTUIOB U KETOHOB

Hccnenosanue cBOUCTB ajIbAETUIOB U
KETOHOB

DTYeT 0
[1IpOJETaHHON
padoTe

TEMA 8. KAPBOHOBBIE KUCJIOTHI 1 UX TPOU3BOJAHBIE 13 u

62

06.02

10

Kap6oHoBbIe KUCTOTHI: KiIaccuuKaius u
CTpOCHHE

. BuneodparMeHTsl U ClaiIpl 10 TeEMe
ypoka. [llapoctepkHEBbIE MOAETH
MOJIEKYJ KapOOHOBBIX KHUCIIOT.

Tabmmna «Knaccupukarnus
KapOOHOBBIX KUCIOT»

YcTHbI ompoc;

MpoBepoYHast
pabora

63

08.02

10

[IpenenbHbIe OTHOOCHOBHBIE KAPOOHOBBIE
KHCIIOTBI

. ®usnyeckue cBOWCTBA MYpPaBbUHOM,
YKCYCHOM, MaJIbMUTUHOBOH U
CTE€apUHOBOW KHUCIIOT.
Buneodpanrmers! u cnaiiiel mo reme

ypoka

YeTHBII onpoc;

pOBEPOYHAst
pabora

64

13.02

10

CniocoOsbI moy4eHus KapOOHOBBIX KUCIOT.

J1. BuneodparMeHTsI U cliaifibl 110 TeMe
ypoKa.

orpoc

65

13.02

10

CBoiicTBa MpeAeIbHBIX 0JTHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT

. BuneodparMeHTsl U ClaiIpl 10 TeEMe
ypoka. [Tonyuenue
YKCYHOM30aMHUJIOBOTO dupa

MpoBepoYHast
pabora

66

15.02

10

CBoiicTBa NpeenbHbIX 0JHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

JI. O3nakomieHue ¢ pusnueckuMu
CBOWCTBaMM HEKOTOPBIX MpeAeIbHbBIX
OJTHOOCHOBHBIX KHCJIOT: MYPaBbHHOM,
YKCYCHOM, MacisiHOW. OTHOILIEHUE
Pa3IMYHBIX KUCIOT K BOJE.
B3aumoneiicTBue pacTBopa yKCyCHOM
KHCJIOTHI:

— ¢ metaiiom (Mg unu Zn);

— ¢ okcuaoM Metasuia (CuO);

TBopueckas paboTta




— c rugpokcuaoM mMeramia (Cu(OH),
nmu Fe(OH)s;)

— ¢ coubto (Na,COs u pacTBOpoM
MBbLIA)

67  ]20.02 10 Baxmueiimme npeacraButenu kapooHoBsix | [l. Kommekius opraHmyeckux KUcioT.
KHCJIOT ¥ UX IPUMEHEHUE OTHoOIIEHHE NPEETbHBIX
Y HEMpeAeNbHBIX KUCIOT K OpOMHOM
BOJIE M pacTBOPY IE€pMaHraHaTa Kajaus
68 20.02 10 Conu kapOOHOBBIX KHUCIOT. MbL1a . Tlonyyenue MpuIa U3 XKupa.
CpaBHEHME MOIOIIUX CBOMCTB
xo3siicTBeHHOro Mbi1a 1 CMC B
JKECTKOH BOZE
69  |22.02 10 Croxusle 3¢upsl JI. O3nakomMienue ¢ oopaszuamu POBEPOUHast
CIIOKHBIX 3(pupoB. OTHOLIEHNE pabora
CJIO’KHBIX 3()UPOB K BOJE U
OpraHUYeCcKHM BeIlleCTBaM
(xpacurensim). BoiBeeHre KUPHOTO
TSITHA C MIOMOIIBIO CIOXKHOTO 3hupa
70 27.02 10 Bocku u sxupel
71 27.02 10 [IpakTrueckas padora Ne 5 [pakTrueckas padora. Oruer 0
HccnenoBanue CBOMCTB KapOOHOBBIX MIPOJIeJIaHHOM
KHCIJIOT ¥ MX MTPOU3BOIHBIX pabore
72 01.03 10 IIpaktuueckas padora Ne 5 [IpakTuueckas padora.
HccnenoBanue CBOMCTB KapOOHOBBIX OTt4eT 0
KHCJIOT ¥ MX MPOU3BOIHBIX MPOIETTaHHOMN
pabote
73 06.03 10 O0001IeHE U cUCTEMATH3AIMS 3HAHUH 110
anbJeruaaM, KeToHaM, KapOOHOBBIM
KHCJIOTaM, CJIOKHBIM d(rpam u kupam
74 106.03 10 KonTponbHas padoTa 4 1o Temam KourposnsHast
«AJBIErubl ¥ KeTOHb), «KapOboHOBbIE pabora Ne 4
KHMCJIOTBI U UX TIPOU3BOJIHBIEY
TEMA 9. YIJIEBOJbI 10 u
75 20.03 10 | YTreBobl: CTpOSHUE U KiIaccupuKaIus | J. O6pa3ubl yrieBoI0B v U3IEIAN VYerHbIi onpoc |




M3 HUX.

76

20.03

10

Monocaxapupl. I1eHTo3s1

J. BuneodhparMeHThI U CITal b1
10 TEME ypoKa

CaMocTosaTenb
Has pabora.

77

22.03

10

Momnocaxapuzsl. I'exco3bl

. BuneodparMeHThI U CIIal b1
1o TeMe ypoka. Peakuus
«CepeOpSHOTO 3epKaay JUIs
[II0OKO3b6I. Peakniun

¢ OYKCHMHCEPHUCTON KHCIIOTOU

TectupoBanue

78

79

27.03

27.03

10

10

I'exco3nl

Huncaxapupl

JI. O3HakoMiIeHHE C
(bU3HYECKUMU CBOMCTBAMH
[JII0OKO3b6L. B3anmoneiicteue
[JIFOKO3BI C TUJIPOKCUAOM
menu(Il) mpu koMHaTHOM
TEMIIEpaType U NPy HAaTPEBAHUU.

. OTHOIIEHHE PACTBOPOB
caxapo3bl U MAJTbTO3bI K
ruapokcuny meau(Il).
JI. KHCIIOTHBIN TUapOJIn3
caxapo3sbl

BaH_II/ITa IIPOCKTOB

VYerHbIi onpoc,
rpaduIecKuil TUKTaHT

80

29.03

10

[Tomucaxapuasl. Kpaxman

. O3nakomiieHne (pu3nuecKuMu
CBOMCTBaMHU Kpaxmaia.
[Tomyuenue KpaxMaJIbHOTO
KJIecTepa.
JI. KauecTBeHHas peakuusi Ha
Kpaxmail

TECT

81

03.04

10

[emntonoza

J. O3nakomiieHue c
(buzmIecKkuMu CBOMCTBaMHU
LEJJII0JIOBEI. [Tonyuenue
HUTPATOB IICJITIONIO3HI.

. O3HaKOMIICHHE C KOJUICKIIUCH
BOJIOKOH

82

03.04

10

[Tpaktuueckas pabora 6

Ot4er 0




IIPOJIEIIAHHOMN

pabote
83 05.04 10 O060011IeH1E U CUCTEMATH3aIUA 3HAaHUH 110
yII€BOIaM
84 10.04 10 KoHTponbHas pabota 5 1o TeMe «YTIIeBOIbI» Konrtponbnas
paboTtaNe5
TEMA 10. ASOTCOAEPKAIUIUE OPTAHUYECKHUE COEAVUHEHUA 14 u.
85 10.04 10 AMUHBI: KJ1accu(uKalys, CTpOeHHeE, J. Buneodparmentsr u cnaiiner | Onpoc y nocku
U30MepUs U HOMEHKIIaTypa 10 TEME YpOKa.
JI. M3roroBnenune
IaPOCTEP>KHEBBIX MOJEIIEH
MOJICKYJI U30MEPHBIX AMUHOB
86 12.04 10 CrocoOsl MoJTy4eH!sI aMUHOB J. BuneodparMeHThI U CIIai b1 ITnceMeHHBIH opoc ITnceMeHHsbIi
110 TEME YPOKa o1poc
87 10 CBoiicTBa U MpUMEHEHNE aMUHOB J1. ®uznueckue cBOHCTBA becena, mucbMeHHbIN
17.04 annarHa. OTHOIIEHUE OEH30/1a ompoc
Y aHWIMHA K OpOMHOI BoJIE.
Konnekuust aHuIMHOBBIX
Kpacurenei. I'openue
MeTmiIaMuHa. B3zaumonelicteue
METUJIAMUHA U aHWJIMHA C BOJIOM
u kucioramu. OKpalnuBaHue
TKaHEH aHWIMHOBBIMU
KpacCUTEISIMHU.
88 17.04 10 AMUHOKHUCIIOTBI: CTPOEHUE MOJIEKYJI, . T'uaponns 6enKoB ¢ MOMOIIBIO
KJIacCHU(UKAIUS U TOTyUYSHHE TencuHa
89 19.04 10 CBolicTBa U NPUMEHEHUE AMUHOKHUCIIOT . OOHapyxeHue [TncemenHbIi
(hYHKIIMOHAJIBLHBIX TPYIII B onpoc

MOJIEKYJIaX aMUHOKHCIIOT (Ha
MpuUMepe TIUINHA).
OO0HapyxeHrne aMUHOKHCIIOT C
MTOMOIIBI0 HUHTHJIPHHA.




JI. U3roroBiieHue Moeiei
MPOCTEUIIINX MENTUA0B

90 24.04 10 J. PactBOpeHune u ocaxIeHue
benku OcnkoB. Jlenatypanus O€NKOB.
KauectBennsle  peakuuu  Ha
OeKHU.
JI. PacTtBOpeHue OENKOB B BOJIC U
ux koarymsius. OOHapyx eHHe
OcJIKa B KYPHUHOM SIMIIC M MOJIOKE
91 24.04 10 [IpakTrueckas pabota 7 AMHUHBL. Otuer o
AMHHOKHUCIIOTHI. benku MPOACIAHHOMN
pabote
92 26.04 10 A. Mogemn JIHK u paznuunbix VeTnblii onpoc
HyxiienHOBBIE KHCITOTBI BunoB PHK. O6pasiibl npo1ykToB
MMUTaHWS U3 TPAHCTEHHBIX (hOpM
pacTeHUM U KUBOTHBIX;
JIEKapCTB U MpenapaTos,
M3TOTOBJIEHHBIX C TOMOLIBIO
T€HHOW MH)KECHEPUU
93 03.05 10 O00011IeH1E U CUCTEMATH3AIUA 3HAHUI 110 CaMocTosiTenb
a30TCoIEpKAIUM OPraHNYECKUM Hasi paboTa
COCIMHEHUSIM
94 10.05 10 Kontponbhas paborta 6 no teme Konrposnbrast
«A3o0TcoiepKalire OpraHnuecKue pabora Ne 6
COEJIMHEHUS»
95 15.05 10 O00011eHNe U cUCTEeMAaTH3aIIKs 3HAHNH 110 TeMe TECTHpPOBAHHE TECTHPOBaHHE
«A30Tcouep>1<amne OPraHUu4CCKUC COCAUHCHM
96 15.05 10 [IpakTtruueckas paborta 8 nenTudukarms OrtueT o
OpraHUYEeCKUX COCIUHEHUN IIPOJIEIIAHHOMN
pabore
97 17.05 10 O060011eHre 3HaHUH TI0 KypCy OPraHUYeCKOM
XHUMUHU TECT




98 22.05 10 O06o0011eHe 3HAaHHUI TT0 KypCy OpraHUuYecKoi TeCT
XUMUH
99 22.05 10 HToroBas KOHTpOJbHAS PabOTa MO KypCy
OpraHNYeCcKON XUMUHU
100 24.05 10 Pemenne 3amaq u ynpakHeHAH Martepuansr E1'32022-2023
KoMOuHHpOBaHHBIC 331a41
101 25.05 10 Pemenue 3agau u ynpaxHeHuit Martepuanel EI'92022-2023
KomMmOuHMpOBaHHBIC 3a/1a4H
102 25.05 10 Pemenne 3ama4d u ynpaxHeHUH Martepuansr EI'92022-2023

KOM6I/IHI/IpOBaHHI>IC 3agaqdn




