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IlosicHUTEIBLHASA 3aIMCKA

HopmaTuBHO — npaBoBasi 0CHOBa pa3pad0TKH MPOrpaMMbl

Jannast pabodasi mporpaMma y4e0HOTo npeaMera «XuMus» pa3padoTaHa HAa OCHOBE TPeOOBaHUN K
(MeTanpenMeTHBIM, TipeaMeTHbIM) pesyibratam OOIT COO MBOY Illkona Nel00, B cooTBETCTBHH
¢ ®IoC COO.

- Gepepanbabiii 3akoH OT 29.12.2012 Neo 273-®3 «O6 oOpa3oBanuu B Poccuiickoi
®enepanun» (B pepakuuu 08.06.2020 r.);

- Ilpuxa3z MunucrepctBa oopazoanus U Hayku PD ot 17.05.2012 Ne 413 «OO6 yTBepkIeHUH
(benepasbHOro TOCYJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa CpeaHero obuiero odpasoBaHus (B
nerctyomiei penaknun) — ganee PI'OC COO;

- @enepanbHblii  KOMIIOHEHT TOCYIAapCTBEHHOTO cTaHjpapra oOmiero  oOpa3oBaHus,
YTBEP)KJICHHBIA TTpUKa3oM MwuHucTepcTBa 00pasoBanus U Hayku PP ot 05.03.2004 . Ne 1089 (c
M3MEHEHUSMH, YTBEPXKACHHBIMU TpHUKa3aMu MuHHCcTEepcTBa 0oOpa3oBaHus M Hayku PO or
03.06.2008 Ne 164, or 31.08.2009 Ne 320, ot 19.10.2009 Ne 427, ot 10.11.2011 Ne 2643, ot
24.01.2015 Ne 39, o1 31.01.2012 Ne69, ot 23.06.2015 Ne 609);

- [Ipukaz MunuctepctBa oopasoBanus u Hayku PO ot 09.03.2004 Ne 1312 "OO yTBepxaeHUU
denepanbHOro 0a3MCHOrO y4eOHOTO TUIaHA W MPUMEPHBIX YYEOHBIX IIAHOB JIJIsi 00pa3oBaTeIbHBIX
yupexxkaenuii Poccuiickoit ®enepanuy, peamusylIIUX MIporpaMMbl oOmiero oOpazoBanus" (c
M3MEHEHUSIMHU, YTBEPKACHHBIMU MpHKa3oM MunucrepctBa odpasoBanus u Hayku P® ot 30.08.2010
Ne 889 "O BHeceHuu u3MeHeHH B (enepanbHblii 0a3UCHBINA y4eOHBIN MJIaH U MPUMEPHBIE yueOHbIe
IUIaHbl JUIs 0Opa3oBareibHbIX yupexaeHuil Poccuiickoit depepanuu, peanu3yrolux MNpOrpamMmbl
obmiero obpazoBanus" (B A€HCTBYIONIEH peIaKIIUN);

- [locraHoBneHNE IIABHOTO I'OCYIapCTBEHHOIO caHuTapHoro Bpada P® or 29.12.2010 Nel89
"O6 yrBepxaenun CanlluH 2.4.2.2821-10 "CanurtapHO- SMUAEMHONIOTMYECKHE TpeOOBaHUSA K
YCIOBHSIM M OpTaHU3ald OOydeHHs] B 0OIIe00pa30BaTENbHBIX YUPEKACHUSAX" C HW3MEHEHHSIMHU
cornacHo [locTaHOBIEHHUIO TABHOTO CaHUTAapHOro Bpaua DenepalibHOM CIy:KObl MO HAA30py B
chepe 3amuThl MpaB notpeduTeneit u Omarononyuns yeiaoBeka ot 24.11.2015 Ne81 "O BHeceHun
m3meHeHuid Ne 3 B CanlluH 2.4.2.2821-10 "CaHuTapHO-3IHIEMHOJIOTHYECKUE TpPeOOBaHUS K
YCJIOBHSIM U OpTaHU3AIMKA 00Y4YEeHHUs, COACpKaHUsI B 001Ie00pa30BaTeIbHBIX OpraHu3aiusx";

- mocraHoBineHue [maBHoro canutaproro Bpadya PO Nel6 ot 30.06.2020 r. «O6 yTBep>KIACHUH
canuTapHo-3nuaeMuonorndeckux mpaswin CIT 3.1/2.4 3598 -20 "CaHHTapHO-ITUIEMHOIIOTHYSCKHC
TpeOoBaHUs K YCTPOUCTBY, COAECPKAHUIO U OPTaHU3aIMU PabOThl 00PA30BATENbHBIX OpPraHU3aAlUNA 1
IpYIuX OOBEKTOB COUMAIbHOW HWHOPACTPYKTYpbl JJisi JAeTed W MOJOAEKHU B YCIOBHUAX
pacipoCTpaHeHUs HOBOW KOPOHABUPYCHON HH(EKIIUN;

- ITpuka3 Ne 345 ot 28 nexabps 2018 r. «O denepanibHOM MepevHe YUSOHHKOB, PEKOMEHTyEeMbIX
K MCIONB30BAaHUIO MPU peaTn3allii UMEIIINX TOCYIapCTBEHHYIO aKKPEIUTAII0 00pa30BaTebHbIX
porpaMM Ha4aJIbHOTO OOIIEro, OCHOBHOTO OOINEro, CpeaHero oOIero oOpa3oBaHUSN», C
m3MmeHeHusIMH oT 08.05.2019 Ne 233, o1 22.11.2019 . Ne 632, ot 18.05.2020 1. Ne 249;

- Ilpukaza MunuctepctBa obpazoBanus U Hayku PO ot 19.12.2012 Ne 67 "OO6 yrBepx aeHUU
denepanbHOrO mepeuHs Y4YeOHUKOB, PEKOMEHJOBAaHHBIX (IOMYIIEHHBIX) K HCIOJIb30BAaHUIO B
o0pa30BaTeIbHOM Ipoliecce B 00pa3oBaTeIbHBIX YUPEKICHHUSIX, pealu3ylomux oOpa3oBaTelbHbIE
MPOrpaMMBbI 00IIIero 00pa30BaHUs U UMEIOIINX TOCYIaPCTBEHHYIO aKKpeIUTaIHio"

- Ilpukaza MunucrtepcTBa oOpazoBanusi u Hayku PD ot 07.06.2017 Ne 506 "O BHeceHunu
U3MEHEHUH B (¢eaepanbHbIi KOMIIOHEHT TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTaHAApPTOB
Ha4aJIbHOTO OOIIEero, OCHOBHOTO OOIIero u cpeaHero (mojsHOro) oO0miero oOpa3oBaHwS,
YTBEPKJICHHBIN npukazoM MuHuctepcTBa oOpasoBanus Poccuiickoit denepaunu or 5 mapra 2004 1.
N 1089".

- YcraBa IIKOJIBL;
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- [IporpamMmbI pa3BUTHS IIKOJIbI;

- Ob6pazoBarenpHOMN MporpaMMbl cpeHero ooimero oopazopanuss MbOY Illkoma Ne 100

- OcHOBHO# 00pazoBarenbHOM MpOorpamMMbl cpeaHero obmiero oopasoanus MBOY Illkoma Ne
100,

- YueOnsriii mman MBOY IlIkona Ne 100 Ha 2020-2021 y4eOHbIi TO/I.

Hean, 3aqaun nporpamMmsl

Henan:
- ®opmupoBaHue 1IEIOCTHOTO MPEACTABICHHS O 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUS.
- [Ipuobperenue omnbiTa pa3HOOOPA3HOM ACSITEIBHOCTH, TTO3HAHUS M CAMOIIO3HAHMS
- [ToaroToBKa K OCYIIECTBICHUIO OCO3HAHHOTO BHIOOpA HHIMBUYaTbHOM 00pa30BaTEIILHON WITH
poeCCUOHATBHON TPACKTOPHH

3amaun:
- OcBoeHHE Ba:KHEHIIHUX 3HAHMH 00 OCHOBHBEIX IOHSATHAX M 3aKOHAX XUMHHM, XHMHUYECKOH
CUMBOJIMKE, XUMUYECKUX 3JIEMEHTOB U UX COCIMHEHHH (OPraHMYECKUX U HEOPTaHUYECKHX);
- OBJ1aleHHe YMEHUSIMU HAOIIOAaTh XUMUYECKHE SIBICHUS, IPOBOAUTh XUMUYECKUI IKCIIEPUMEHT,
MPOU3BOJIUTH PACUYEThl HAa OCHOBE XUMHUYECKMX (DOPMYJT BEIIECTB M YpaBHEHUN XHUMHUYECKHX
peaKIuii;
- Pa3BuTHe TMO3HABaTEJIbHBIX MHTEPECOB W HWHTEIUICKTYaJIbHBIX CIOCOOHOCTEH B TIpoliecce
MPOBEACHUS XUMHUYECKOTO  JKCIEPUMEHTA, CaMOCTOATEIBHOIO TNPHOOPETCHUS 3HAHUN B
COOTBETCTBUU C BO3HUKAIOUTUMU KU3ZHECHHBIMU MTOTPEOHOCTSIMU;
- Bocnuranme OTHOIIEHHS K XHMHHU KaKk OJHOMY U3 (YHIAMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U DJIEMEHTY OOIIEYeTIOBEUECKON KYIbTYPHI;
- [IlpuMeHeHHe MOJIyYeHHBIX 3HAHMHA W yYMeHHIl 1171 0€30MacHOTO KCIONb30BaHHUS BEIIECTB U
MaTepuaioB B OBITY, CEJILCKOM XO3SMCTBE W Ha MPOU3BOJICTBE, PEIICHHUS MPAKTUYECKHX 3a7ad B
MOBCEIHEBHON KHU3HU, NPEAYNPEKICHUS SBICHUIN, HAHOCSAIIMX BpEI 3J0POBBI0 4YelOBEKa U

OKpY>Karollen cpefie.
OO0mas xapakTepucTuKa yueOHOro npeamera

OcoOeHHOCTH coziep:KaHMsI O0yYeHHUs] XMMHUU B CpEAHEH I1IKoje 00YyCIOBIEHB! crielu(uKon
XMMUU KaK HayKd M TOCTaBJIEHHbIMM 3ajadyaMu. OCHOBHBIMH NpOOJIeMaMU XUMHUH SBISIOTCS
W3ydeHHE COCTaBa M CTPOCHHS BEIIECTB, 3aBHCHMOCTH WX CBOWCTB OT CTPOCHHS, MOJTYy4YECHHUE
BEIIECTB C 3aJlaHHBIMH CBOWCTBaMM, HCCIIEOBAHUE 3aKOHOMEPHOCTEH XMMHUYECKHUX pPEakLud u
myTell yNpaBieHHUS UMH B IENAX IOJNy4eHHS HEOOXOJWMBIX YEIOBEKY BEIIECTB, MaTEpUAIOB,
sHepruu. [losTomy B pabodyeii mporpaMMe o XMMUHU HAIIUTM OTPayK€HHE OCHOBHBIE CO/IEpIKaTEeNIbHbIE
JMHAU:

* «BEIIECTBO» - 3HAaHUE O COCTaBE U CTPOEHHM BEIECTB, UX CBOMCTBAX M OHMOJIOTUYECKOM
3HA4YCHUH;

* «(XMMUYECKas peakius» - 3HaHUE O MPEBPAIICHUAX OJHHMX BEIIECTB B Ipyrue, yCIOBUSAX
MPOTEKaHMS TAaKUX MPEBPAIICHUIA U CIIOCO0axX YIPaBICHUS PEAKIUIMU;

* «IpUMEHEHHME BEILIECTB» - 3HAaHHWE U ONBIT 0E€30MacHOro oOpallleHus C BellecTBaMH,
MaTepHallaMH U TIPOoIleccaMy, HEOOXOUMBIMHU B OBITY U Ha IMTPOU3BOJICTBE;

* «I3BIK XMMHU» - ONEPUPOBAHHE CHUCTEMOM BAKHEMIIMX XMMHUYECKHUX IMOHATUH, 3HAHHUE
XAMAYECKOH HOMEHKJIATYphl, a TaKXe BIIQJCHHE XHUMHYECKOH CHUMBOJHKOW (XHUMHUYECKUMHU
dopmynamu u ypaBHeHusMH). [Iporpamma mnpenycmarpuBaer (HOpMHUpPOBaHHME Yy OOYyYaroIIUXCS
o0mIeydyeOHbIX YMEHHH W HaBBIKOB, YHHUBEPCAJIBHBIX CIIOCOOOB JEATEIBHOCTH M KITFOUEBBIX
KOMIIETEHIIMI: YMEHHUE CaMOCTOSITEIbHO U MOTUBUPOBAHHO OPTaHU30BBIBATH CBOIO MTO3HABATEIBHYIO
TesITeTbHOCTD;



WCIIONIb30BAaHUE JJIEMEHTOB MPHUYMHHOCIEACTBEHHOTO W CTPYKTYPHO-()YHKIIMOHATHLHOTO
aHaJM3a; ONpe/esiCHHE CYITHOCTHBIX XapaKTePUCTUK N3Y4aeMOro 00bEKTa;

YMEHHE Pa3BEPHYTO OOOCHOBBIBATh CYXKICHHS, JaBaTh ONPEACICHUS, MPHUBOIUTH
JI0Ka3aTeNbCTBA; OLICHUBAHNUE 1 KOPPEKTUPOBKA CBOETO IMOBE/ICHUS B OKPYKAFOIIEM MHUPE.

TpeboBaHne K YpOBHIO IMOATOTOBKH OOYYArOIIMXCs BKIIIOYAIOT B ceOs Kak TpeOOBaHWS,
OCHOBAaHHbIE HAa YCBOCHHMM W BOCHPOHM3BEJACHUU YYEeOHOrO Marepuajia, IOHUMAaHHE CMBICIIA
XUMHUYECKUX TOHITHHA W SIBJICHWW, TaK U OCHOBAHHBIE Ha 0O0JI€€ CIOXKHBIX BHJIAX JCATCIHLHOCTH:
oObsiIcCHEeHUE (U3NYECKUX W XHUMHUYECKHX SIBJICHHW, IPHUBEICHHE TNPUMEPOB IPAKTUICCKOTO
WCIOJIb30BAHUS HM3y4aeMbIX XHMHUYECKHUX SIBIICHMH M 3aKOHOB. TpeOoBaHWE HANpaBlIEHBI Ha
peanu3alyio JACSTEIbHOCTHOTO, MPAKTHKO-OPHEHTUPOBAHHOTO U JIMYHOCTHOOPHEHTUPOBAHHBIX
MOJIXO0JIOB, OBJIAJICHUE YUYAIIMMHUCS CIIOCOOAMU MHTEIUICKTYalbHOW U MPAKTUYECKON JCSITeILHOCTH,
OBJIQJICHUE 3HAHUSMHU M YMCHHSMH, BOCTPEOOBAaHHBIMU B IOBCEIHEBHOW YKHM3HH, MO3BOJISIONIMMU
OPUEHTHPOBATLCS B OKPYXKAIOMIEM MHpE, 3HAYUMBIMU JUISI COXPaHEHUS OKPYXKAIOIICH Cpembl U
COOCTBEHHOTO 3JI0OPOBBSI.

®opMbl, METO/IbI, TEXHOJIOTUH O0YYEHUSI:

@Dopmert  o00yyenusa:  VHIUBUAYallbHbBIE,  IPYIIOBBIE,  HHIUBUAYAJIbHO-TPYIIIOBBIE,
(bpoHTaTBHBIE, TPAKTUKYMBI.

Texnonozuu o060yuenua: pazBUBAOLIEr0 TUMNa (mMpoOiieMHOe OO0ydeHue, IesTeIbHOCTHBIN
HOJXO0[J), JMYHOCTHO OPHEHTHPOBaHHbIE (IPOEKTHO -  HCCIEAOBATENbCKOE  OOydeHHe,
uHAMBUAYyanu3auuu u quddepenunanun), MUKT — TexHo10r1M, 1MCTAaHIMOHHBIE TEXHOJIOTHH.

Memoowi: Oecena, mpoONeMHBIE 3aJaHMsA, TPAKTHYECKUE U J1abopaTtopHbie paboTHI,
BBINOJIHEHUE TBOPYECKUX paboT, paboTa ¢ WIUIIOCTPATUBHBIM MaTepHajioM, paboTa ¢ y4eOHUKOM,
paboTa co CipaBOYHOM JIUTEPATYPOH, PEIPOTyKTHUBHBIE METO/IBI.

MeToabl KOHTPOJIS M CAMOKOHTPOJISA, CIIOCO0bI, CPe/ICTBA MPOBEPKH H OLIEHKHU Pe3yJIbTaTOB
o0yueHus:

- TECT;

- caMocCToATeNbHas paboTa;

- OTYETHI 110 MPAKTUYECKUM padoTam;

- TBOpYECKHE 3a7aHNUs (3alUTa MIPOEKTOB, MOJICIIMPOBAHHUE MTPOLIECCOB, OOBEKTOB);

- nabopartopHast pabora;

- KOHTpOJbHAs padoTa.

IInanupyemMble pe3yJbTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa

[Inanupyemble pe3y/bTaThl 0CBOECHHS Y4eOHOI0 MpeaMeTa «XuMHsD) 3a Kypc cpeHero ooiero
o0pa3zoBaHust

OOyueHue XuMHHU B CpeAHEH 1IKosIe Ha 0a30BOM YPOBHE 110 IAaHHOMY KypCy CIOcOOCTBYeET
JTOCTUKEHUIO 00YUaIOLMMUCS CIEAYIOIIUX JIUYHOCHHBIX PE3YIbINAN 6.

1. YyBCTBA TOPAOCTH 32 POCCUNCKYIO XUMHUYECKYIO HAYKy U OCO3HAHUE POCCHUCKOMN
IpakJaHCKON UIEHTUYHOCTH — 6 YEeHHOCMHO-0OPUEHMAYUOHHOU chepe;
2. 0CO3HaBaTh HEOOXOAUMOCTh CBOEH IMO3HABATENFHON JAEATEIbHOCTH U YMEHUE

YIIPaBJISATh €10, TOTOBHOCTb U CIIOCOOHOCTH K caMO0OPa30BaHUIO Ha MPOTSHKEHUH BCEH JKM3HM;
MMOHMMAaHNUE BaKHOCTU HEMPEPBHIBHOTO 00pa3oBaHusl Kak (akTopy yCHemHon npodhecCUuOHaIbHON 1
0OIIIECTBEHHOMN JEATEILHOCTH; — 8 N03HagamenvbHou (KOTHUTUBHOW, HHTEIUIEKTYaIbHON) chepe



3. TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY JanbHeei 00pa3oBaTeIbHOM TPAEKTOPUHN HITH
cdepbl TpodeCCHOHATBHON AEITEIILHOCTH — 68 mpy008ol cghepe;

4. HENPUATHE BPEIHBIX IPUBBIYEK (KypEeHHUs, yIIOTPEOICHHSI alIKOrojsl U HApKOTUKOB) Ha
OCHOBE 3HAaHUI 0 TOKCUYECKOM U HAPKOTUUYECKOM JIEHCTBHM BELIECTB — & chepe
300posbecbepedcerus u 6e30nacHo20 00pPasa HCU3HU;

Memanpeomemnvimu pe3yibmamamu 0OCBOCHUS BBIITYCKHUKAMU CPEIHEN IIKOJIBI Kypca
XUMHUU SBIISIOTCA:

1. UCNonb306aHue OCHOBHBIX METOJIOB [TO3HAHUS (ONpeAeIeHHe UCTOUHUKOB y4eOHOH U
Hay4YHOH MH(opMaIiy, IoTy4eHue 3Toi nHpopManuu, e€ aHaIN3, 1 YMO3aKIIOUEHHUS Ha €T0
OCHOBE, U3TOTOBJICHHE U MPE3eHTALUS HH(POPMAITMOHHOTO IPOAYKTA; IPOBEACHNE KCIIEPHUMEHTA, B
TOM YHCJI€ U B IPOLIECCE UCCIIE0BATENILCKOM NeATEIbHOCTH, MOJCINPOBAHUE 3YUaeMbIX OOBEKTOB,
HaOJI0ICHNE 32 HUMU, UX U3MEpeHue, (pukcalus pe3yabTaToB) U UX npumerenue 1Ji HOHUMaHUs
Pa3IMYHBIX CTOPOH OKPY>KAIOLIEH IEHCTBUTEIIBHOCTH;

2. é11a0enue OCHOBHBIMH WHTEIJUICKTYaJIbHBIMHU ONEpAlMsIMH (aHATIN3 U CUHTE3,
CpaBHEHME U CHCTeMaTu3alus, 00001eHNe U KOHKPEeTU3alus, KIacCu(pUKalKs U MOMCK aHAJIOI0B,
BbISIBJIEHHE TPUYMHHO-CIIEICTBEHHBIX CBsi3eH, POpMYyIUpOBKaA TUIIOTE3, UX IPOBEPKA U
(bopMyIHpPOBKa BBHIBOJIOB);

3. no3HaHue 0ObEKTOB OKPYKAIOIIETO MUPA B TUIAHE BOCXOXKIICHHS OT aOCTPAKTHOTO K
KOHKPETHOMY (0T OOIIIEro 4epe3 YaCTHOE K SAMHUIHOMY);

4. CNOCOOHOCMb BBIIBUTATH UJICU M HAXOIUTh CPEIICTBA, HEOOXOAUMBIC IS KX
JOCTHKCHHS;

5. ymeHue HOPMyITUPOBATh LENIU U ONPEACIATh 3a/1a4i B CBOSH IMO3HABATEILHON
JeSTeTbHOCTH, ONIPECIIATh CPEICTBA TS TOCTHXKECHUS 1IeJICH U PEIICHUs 3a/1a4;

6. onpedenams Pa3HOOOPa3HbIE HCTOYHHUKH MOTYYSHHSI HEOOXO0IMMOI XUMUYECKON

nH(OpMaINH, YCTAHOBIIEHUE COOTBETCTBUS COAECPKaHUS M (POPMBI ITPEICTABICHHS
MH(POPMAIIMOHHOTO MPOIYKTA Ay AUTOPUH;

7. YMeHue TPOAYKTUBHO OOIIATHCS U B3aUMOJIEHCTBOBATh B ITPOLIECCE COBMECTHOM
JeSTeIbHOCTH, YIUTHIBATh MO3ULUHU APYTUX YUACTHUKOB JEATEILHOCTH, 3PPEKTUBHO pa3peraTh
KOH(JIMKTHI,

8. 20MOBHOCMb K KOMMYHUKALUHU (TIPEACTaBIATh PE3YyIbTaThl COOCTBEHHOM
MI03HABATEIBHOM JeSTETbHOCTH, CIIBIIIATh U CIYLIaTh ONMOHEHTOB, KOPPEKTUPOBATH COOCTBEHHYIO
TO3UIIUIO);

9. VMeHue UCTIOIb30BaTh CPEACTBA HH(POPMALIMOHHBIX M KOMMYHHKAIIMOHHBIX

texHosoruil (nanee — MKT) B perieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3aj71au ¢ coOI0IeHueM TpeOOBaHUH 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX U 3THYECKUX HOPM, HOPM MH(POPMALIMOHHOW O€3011aCHOCTH;

10.  sraodenue SI3BIKOBBIMU CPEACTBAMH, B TOM YHCJIE U S3bIKOM XUMHUH — YMEHHE SICHO,
JIOTUYHO Y TOYHO M3JIaraTh CBOXO TOUKY 3PEHUS, UCIIOJIB30BATh JICKBATHBIE SI3bIKOBBIE CPEACTBA, B
TOM YHCJI€ U CUMBOJIbHbIE (XUMUYECKHE 3HAKH, (POPMYJIIBI U YPaBHEHUS).

Ilpeomemnvimu pezynomamamu N3y4eHrs XUMUU Ha 6a30BOM YPOBHE Ha CTYIEHU CPEIHEr0
o0miero o6pa3oBaHus ABISIOTCS CIEIYIOIINE PE3YIbTaThI.

|.B no3HaBarte/ibHOIi chepe:

1. 3nanue (NoHumManue) TSPMUHOB, OCHOBHBIX 3aKOHOB M B&KHEHIITHX TEOPUI Kypca
OpraHUYECKOM M OOIIEH XUMHH;



2. VMeHue HabI0IaTh, ONMCHIBATh, (PUKCUPOBAThH PE3yAbTAThI U JAETaTh BHIBOBI HA
OCHOBE JIEMOHCTPALMOHHBIX U CAMOCTOSATEIBLHO IIPOBEIAEHHBIX KCIIEPUMEHTOB, UCIIOJb3Ys IS
3TOr0 POIHON (PyCCKMI MIIM MHOM) SA3BIK U S3bIK XUMUHU;

3. YMeHue KIacCUPHUIINPOBATh XUMUYECKUE DJIEMEHTHI, IPOCTHIE BEILIECTRA,
HEOpPraHUYECKHUE U OPTaHUYECKUE COEAMHEHUSI, XUMUUECKHE IIPOLIECCHI;

4. VMeHue XapaKTepru30BaTh OOIIIE CBOMCTBA, MOyYeHHE U IPUMEHEHUE U3YIEHHBIX
KJIACChl HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB U UX BaKHEHIINX MpPECTaBUTEINCH;

5. onucvl8ams KOHKPETHBIE XUMUUECKUE PEAKIINH, YCIOBUS UX MTPOBEICHUS U
YIPaBJIEHUS XUMUUECKUMU IIPOLIECCAMY;

6. VMeHue IPOBOJIUTh CAMOCTOSITEIbHBIN XMMUYECKHI SKCIIEPUMEHT U Ha0III0aTh

J€MOHCTPALIMOHHBIHN SKCIIEPUMEHT, (PUKCUPOBATh PE3YJIbTAThl U JIeJ1aTh BbIBObI U 3aKIIFOUYEHUS 110
pesyJibTaTam;

7. NnpPOZHO3UPO6aMb CBOMCTBA HEU3YUYEHHBIX BEIIECTB 10 AHAJIOTUU CO CBOMCTBAMHU
HU3YUCHHBIX HAa OCHOBC 3HAHUWA XUMHNYCCKUX SaKOHOMepHOCTeﬁ;

8. onpeodenames UCTOUHUKN XUMUYECKOM HH(pOpMaLMH, OITy4aTh €€, IPOBOJUTH aHAIIU3,
M3rOTaBIMBATh MH()OPMAILIMOHHBIN POIYKT U MPEICTABIIATH €T0;

9. yMemb non1b306amscs 003aTeIbHBIMU CIIPABOYHBIMU MaTepuanamu: Ilepuonndeckoin
cucreMol xuMmuueckux aiemenToB Jl. Y. MenneneeBa, Tabnuieil pacTBOPUMOCTH,
EKTPOXUMUYECKUM PSAIOM HAPSHKEHUM METAJIOB, PSAAOM JIEKTPOOTPULIATEIbHOCTH — AJIS

XapaKTepUCTUKH CTPOCHHUS, COCTaBa U CBOMCTB aTOMOB XUMHUYECKUX 371eMeHTOB |—IV nepuonos u
00pa30BaHHBIX UMH MPOCTHIX U CIIOKHBIX BEIECTB;
10.  ycmanoenenue 3aBUCUMOCTH CBOWCTB M MMPUMEHEHHSI BAXHEUIITNX OPraHUYECKUX

COEMHEHUI OT UX XMMHYECKOI'0 CTPOEHUS, B TOM YHCJIe U O0YCIOBICHHBIX XapaKTEPOM 3TOr0
CTpoeHus (MIpe/lesIbHBIM WIIM HeNPeIeIbHbIM) U HATMUUEM (DYHKIIMOHAIBHBIX TPYIIIL;

11. MOOenuposaHrue MOJIEKYJl HEOPTaHUUECKUX U OPTaHUYECKUX BEIIECTB;

12. NOHUMAaHUe XUMUYECKON KapTUHBI MUPA KAK HEOThEMJIEMOM 4aCTH LIEJIOCTHOMN
Hay4YHOH KapTHUHBI MHpa.

I1.B neHHOCTHO-0pHeHTAllMOHHOI cepe — dopMupoBaHHE COOCTBEHHOW MO3ULIUU TPU
OLIEHKE IMOCJIEICTBUH JJIs1 OKPY’Kalollel Cpeibl AesITEIbHOCTH YelIOBEKa, CBA3aHHOM C
IIPOM3BOJICTBOM U NepepaboTKON XUMUYECKUX MTPOAYKTOB;

I11.B TpynoBoii cdepe — npogedenue XUMUIECKOTO SKCIIEPUMEHTA;, pa36umue HaBbIKOB
y4eOHOM, TPOEKTHO-UCCIIEI0BATENBCKON U TBOPUECKOH NeSTETbHOCTH MTPH BHINOJIHEHUH
WH/IMBUYyAILHOTO MTPOEKTA 110 XUMHUH;

IV.B cdepe 310poBoro odpa3za :kU3HU — cob1100eHue TIPABUI OE30M1aCHOr0 00paIleHus C
BElIeCTBaMH, MaTepUajJIaMH; OKa3aHUE MEPBOI MOMOIIY IPU OTPABJICHUSX, OKOTaxX U TpaBMax,
MOJTyYEHHBIX B pe3yJbTaTe HapyLICHHs TPABUII TEXHUKH O€30MaCHOCTH IpU padoTe C BellecTBaMU U
71a00paTOPHBIM 000PYIOBAaHUEM.

N3ydyenne xumun Ha 6a30BOM ypOBHE OPHEHTUPOBAHO Ha 0OecrieueHne
00111e00pa30BaTeIbHON U OOIIEKYIbTYPHOM MOATOTOBKH BBITYCKHUKOB.

Copep:xanue 6a30BOro Kypca 1mo3BoJsieT pacKpbITh BEAYIINE UIIEU U OTAEIbHBICTION0KEHHUS,
Ba)KHBIE B II03HABATEIILBHOM M MUPOBO33PEHUYECKOM OTHOILIEHUH: 3aBUCHMOCTh CBOMCTB BEIIECTB OT
COCTaBa U CTPOEHHUSI; 00YCIOBIEHHOCTh IPUMEHEHHUS BELIECTB UX CBOMCTBAMMU; MaTEpPUAIIbHOE
€IMHCTBO HEOPTaHUYECKUX U OPraHMYECKUX BEILECTB; BO3PACTAONIAsl POJIb XUMUU B CO3/IaHUN
HOBBIX JIEKAPCTB U MaT€pPHAJIOB, B 3KOHOMUU ChIPbsI, OXpaHEe OKPYKaIoLIeil cpebl.

Nzyuenne npeamera "Xumus" B 4acTH GOPMUPOBAHUS Y 00yUAIOIINUXCSI HAYYHOTO
MHPOBO33PEHHUS, OCBOEHUS OOIIEHAYYHbIX METO/IOB TIO3HAHMSI, & TAKXKe MPAKTUIECKOT0 MPUMEHEHHUS



Hay4YHBbIX 3HAHUM OCHOBAHO Ha MCKIIPCAMCETHLBIX CBA3AX C IPCIMCTaMU oOacreit €CTCCTBCHHBIX,
MAaTEMAaTUYCCKHUX U T'YMAaHUTAPHBIX HAYK.

B pe3yabTare n3ydyenusi yueOHoro npeamera "Xumus' Ha ypoBHe cpeHero o01ero
o0pa3oBaHus:

BbinycKHUK Ha 02a30BOM YPOBHE HAYUYMTCS:

- pacKpbIBaTh HA MIPUMEPAX POJIb XUMHUU B (POPMUPOBAHUN COBPEMEHHOM HAYYHOUW KapTHUHBI
MHUpa U B IPAKTUUECKON JAESITEITbHOCTU YEJIOBEKa;

- IEMOHCTPUPOBATh Ha MPUMEPAX B3aUMOCBS3b MEXK]IY XUMHEH U IPYTUMU €CTECTBEHHBIMU
HayKaMu;

- pacKpbIBaTh Ha MpUMeEpax MOJ0KEHUS TEOPUHN XuMudeckoro crpoeHust A.M. bytiieposa;

- noHuMaTh Quandeckuii cMpica [lepuoanueckoro 3akona J[.M. MenneneeBa u Ha ero OCHOBE
OOBSICHSITH 3aBUCUMOCTH CBOMCTB XUMUYECKUX PJICMEHTOB U 0O0OPa30BaHHBIX UMHU BEIIECTB OT
AJIEKTPOHHOT'O CTPOEHUS aTOMOB;

- OOBSICHATH MPUYMHBI MHOTOOOpa3usl BEIIECTB Ha OCHOBE OOIIMX MPEACTaBICHUH 00 nx
COCTaBe U CTPOCHHH;

- IPUMEHSATH MPaBUJIa CUCTEMATHUYECKON MEXTyHApOIHOH HOMEHKJIATyphl KaK CpeicTBa
pa3iauyeHus U UACHTU(UKALIMY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

- COCTaBIIATh MOJICKYJISIPHBIE M CTPYKTYPHBIE (POPMYIIBI OPTaHMYECKHUX BEIIECTB KaK
HOcHTeNel HHPOpMAIIK O CTPOCHUHU BEUIECTBA, €ro CBOMCTBAX U MPUHAJICHKHOCTH K
OIIpeIeIEHHOMY KJIacCy COEIUHEHMI;

- XapaKTepu30BaTh OPraHMYECKHE BEIIECTBA 10 COCTaBY, CTPOSCHHUIO U CBOMCTBAM,
YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIC CBA3U MEXKAY JaHHBIMHU XapaKTEPUCTUKAMU BEIIECTBA;

- IPUBOJAUTH IPUMEPHI XUMHUECKUX PEaKIH, PACKPHIBAIOIINX XapaKTepHbIE CBOWCTBA
TUTIUYHBIX MPEJICTABUTEIICH KIIACCOB OPTaHUICCKUX BEIIECTB C IEbI0 UX HICHTH(PUKAIIUN 1
00BsICHEHUS 00JIACTH TIPUMEHEHUS;

- MPOTHO3UPOBATH BO3MOKHOCTD MTPOTEKAHUS XUMUYECKUX PEAKIIMNA HA OCHOBE 3HAHUH O
TUIAX XUMUYECKON CBS3H B MOJIEKYJIaX PEareéHTOB U UX PEaKIIMOHHOW CIIOCOOHOCTH;

- HCII0JIb30BaTh 3HAHUS O COCTaBE, CTPOCHUU U XUMUYECKUX CBOWCTBAX BEILIECTB JJIs
0€30MMacHOT0 MPUMEHEHUS B MPAKTUUYECKOM 1eATEeNbHOCTH;

- PUBOJIUTH TIPUMEPHI MTPAKTUUECKOTO UCTIOIB30BaHUSI MPOAYKTOB MepepadoTKu HEDYTH U
MIPUPOIHOTO Ta3a, BHICOKOMOJIEKYIISIPHBIX COeIMHEHUH (TMOMMITUIICHA, CHHTETUYECKOTO KayJuyKa,
alleTaTHOTO BOJIOKHA);

- POBOAMTH OIBITHI 10 PACTIO3HABAHUIO OPraHUYECKUX BEIIECTB: TJIMLIEPUHA, YKCYCHOU
KHCJIOTBI, HETIPEIEIbHBIX JKUPOB, INIFOKO3bI, Kpaxmasa, OEJIKOB - B COCTaBE MUIIEBBIX MPOAYKTOB U
KOCMETHUYECKHUX CPEICTB;

- BJIQJIETh MPAaBUJIAMHU U TIpUEMaMu 0€30MacHOM pabOThl ¢ XUMHUYECKUMH BEIIECTBAMHU U
1a00paTOPHBIM 000PYI0BaHUEM;

- YCTaHaBIIMBAaTh 3aBUCUMOCTh CKOPOCTH XMMHYECKOUN PEeaKIIUU U CMEIICHHUS XUMHUYECKOTO
paBHOBECHSI OT Pa3NUYHBIX (PAKTOPOB C LIETHIO OMPEAETICHHS ONTUMAIBHBIX YCIOBUHM MPOTEKAHUS
XUMHUYECKUX MPOIIECCOB;

- IPUBOJIUTH MTPUMEPHI TUAPOIN3A COJIEN B OBCETHEBHOM KU3HU YEIIOBEKA,

- IPUBOJIUTH TIPUMEPHI OKUCTUTETHFHO-BOCCTAHOBUTEILHBIX PEAKIIMI B IPUPOJIC,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEAEITEIIbHOCTH OPTraHU3MOB;

- PUBOJIUTH TIPUMEPHI XUMUYECKUX PEAKITUH, PACKPBIBAIOIINX OOIINE XUMHUYIECKUE CBOWCTBA
MPOCTHIX BEIIECTB - METAJIJIOB U HEMETAILIIOB;

- IPOBOJUTH PACUYEThl HA HAXOXKACHUE MOJIEKYIISIPHON OpMYJIbl yTIIeBOI0OPOA MO
MPOJYKTaM CTOPaHHUSI U 110 €r0 OTHOCUTENbHOM IJIOTHOCTH U MacCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISIINX B €70 COCTaB;



- BJIaJIETh MpaBUJIaMH 0€3011acHOT0 O0PAIIeHUS C €JKUMHU, TOPIOYUMHU H TOKCHYHBIMHU
BEIIECTBAMH, CPEJCTBAMU OBITOBOM XMMHUU;

- OCYIIECTBJIATH OUCK XUMUYECKOH MH(OPMAIINH 10 HA3BaHUAM, UACHTUDUKATOPAM,
CTPYKTYpPHBIM (hOpMYyJIaM BELIECTB;

- KpUTHUYECKH OL[CHUBATH M HHTEPIPETUPOBATh XUMUYECKYIO HH(POPMALIUIO, COAEPIKAIILYIOCS
B COOOLIEHUAX CPEJICTB MaccoBOM MH(popMaruu, pecypcax MHTepHeTa, HayqHO-TIOMYJISPHBIX
CTaThAX C TOYKH 3PEHUS €CTECTBEHHOHAYYHON KOPPEKTHOCTH B IIEJISIX BBISIBICHHS OIIMOOYHBIX
CYXJleHU# 1 (opMHUPOBaHUS COOCTBEHHON NO3ULINY;

- IPEJCTABIATH IIYTH PEUICHUS TTI00AIBHBIX MPOOJIEM, CTOSAINX MEPE YeIOBEYECTBOM:
9KOJIOTUYECKUX, YHEPT€TUUECKUX, CBIPbEBBIX, U POJIb XMMHUHU B PEIIEHUH 3TUX IPOOIEM.

BbinmyckHuUK Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUYHMThCS:

- WJUIFOCTPUPOBATH HAa MIPUMEPAX CTAHOBJIICHUE U HBOJIIOLIMIO OPraHUYECKON XUMHH KaK
HAayKU Ha Pa3jIu4HbIX HCTOPUYECKUX JTAIlaX €€ pa3BUTHS;

- HCIOJIb30BATh METO/1bI HAYYHOI'O IIO3HAHUS MPH BBIIOJIHEHUH NIPOEKTOB U y4eOHO-
MCCIIEIOBATEIBCKUX 33/]au 110 U3yYSHHIO CBOMCTB, CIIOCOOOB MOJTYYCHHUS M PacTIO3HABAHHS
OpPraHUYECKUX BEILECTB;

- OOBSICHITH IPUPOIY U CITOCOOBI 00pa30BaHUsI XUMUYECKOH CBSI3H: KOBAJICHTHOU
(mosIIpHOM, HENOJISAPHOI), HIOHHOM, METAJUINYECKOH, BOOPOIHOM - C LIENIbI0 ONpeAeIeHUs
XUMHUYECKON aKTUBHOCTH BEILIECTB;

- YCTaHABJINBATh TEHETUYECKYIO CBSI3b MEXY KJIAaCCAMU OPraHMYECKHUX BEIIECTB IS
000CHOBAHUS PUHIUITAAIBHON BO3MOKHOCTH TOJTy4EHHsI OPraHMUECKUX COSAMHEHUH 3aJaHHOTO
COCTaBa U CTPOCHHS;

- YCTaHABJIMBATh B3aUMOCBA3H MEXKY (PaKTaMU U TEOPUEH, IPUUMHON U CIIECTBUEM NIPU
aHaJu3e NPoOJIEMHBIX CUTYAM 1 000CHOBAHUU NPUHUMAEMBIX PEIIEHUI Ha OCHOBE XUMUYECKHUX
3HaHUMU.

BeinmyckHUK Ha yriiyOJeHHOM YpOBHE HAy4UTCS:

- pacKpbIBaTh Ha MpUMeEpax pojib XUMUU B OPMUPOBAHUN COBPEMEHHOM Hay4YHOU KapTHUHBI
MHUpPa U B IPAKTUYECKON AEATEIbHOCTU YEJIOBEKA, B3AUMOCBS3b MEXAY XUMUEH U IPYTUMHU
€CTECTBEHHBIMU HAayKaMU;

- WJUTFOCTPUPOBATH HA IIPUMEPAX CTAHOBIEHHUE U YBOJIIOLIMIO OPTaHUYECKOW XUMHUH KaK
HayK{ Ha Pa3jJu4HbIX UCTOPUYECKHX ITAIaX €€ pa3BUTHUS;

- YCTaHABJINBATh NPUUYNHHO-CJIEICTBEHHBIE CBS3U MEXKY CTPOEHUEM aTOMOB XUMHUYECKUX
2JIEMEHTOB U MEPUOJUYECKUM U3MEHEHUEM CBOMCTB XUMUYECKHX DJIEMEHTOB U UX COCIMHEHHN B
COOTBETCTBHHU C MOJOKECHUEM XUMUUECKUX DJIEMEHTOB B IIEPUOAUYECKON CUCTEME;

- AHAJIN3UPOBATh COCTAB, CTPOCHHUE U CBOWCTBA BEIIECTB, IPUMEHSIS IIOJIOKEHUS OCHOBHBIX
XUMHUYECKHUX TEOPHI: XUMHUYECKOIO CTPOEHUS OpraHndeckux coenuHenuii A.M. bytieposa,
CTPOEHHUs aTOMa, XMMUYECKOU CBSI3H, dJIEKTPOJIUTUYECKON JUCCOLUALMN KACIOT U OCHOBAaHUN;
yCTaHAaBJIMBATh IPUUNHHO-CIIEICTBEHHBIE CBA3M MEK/y CBOMCTBAMM BEILIECTBA U €70 COCTABOM, U
CTPOEHHUEM;

- IPUMEHSATH NIPABUJIA CUCTEMATUUECKON MEXTyHAPOJIHON HOMEHKJIATyphl KaK CpeACTBa
pa3auyeHus U UAeHTU(UKALUY BELIECTB 110 UX COCTAaBY U CTPOEHUIO;

- COCTaBJIATh MOJIEKYJISIPHBIE U CTPYKTYpHBIE (POPMYJIbI HEOPraHUUYECKHX M OPraHUYECKHX
BEIIECTB KaK HOCUTENeH HHpOpMaIK O CTPOCHUHU BELIECTBa, €ro CBOMCTBAaX U MPUHAIJIEKHOCTH K
OIIPEJIETICHHOMY KJIACCY COCIMHEHU;

- OOBSICHATH MMPUPOJTY U CIIOCOOBI 00pA30BAHUS XUMHYECKOM CBSI3M: KOBAJICHTHOMN
(mosIApHOM, HENOJSAPHOI), HIOHHOM, METAJUINYECKOH, BOJOPOIHOM - C LIENIbI0 ONpeAeIeHHUs
XUMHUYECKON aKTUBHOCTH BEILIECTB;

- XapaKTepu30BaTh (pU3nyYecKre CBOMCTBA HEOPraHMUECKUX U OPraHMYECKUX BEIIECTB U
YCTaHABIIMBATh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAJUTMUECKOMN pEeIIeTKY;



- XapaKTCPU30BaTh 3aKOHOMCPHOCTHU B UBMCHCHUU XUMHUYICCKUX CBOMICTB IMMPOCTBIX BCIICCTB,
BOJIOPOJIHBIX COSIMHEHHIA, BBICIIUX OKCUIOB M THIPOKCHUIIOB;

- IPUBOJIUTH IIPUMEPBI XUMUYECKUX PEAKLUHN, PACKPBIBAIOIINX XapaKTEPHbIE XUMUYECKHE
CBOWCTBA HEOPTAaHUYECKHUX M OPTraHUYECKHUX BEIIECTB M3YUYECHHBIX KJIACCOB C IEThI0 HX
I/IZ[GHTI/I(i)I/IKaI_II/II/I U 00BSACHEHUSA O6HaCTI/I IMPUMCHCHU A,

- OTIPEICIISITh MEXaHU3M PEaKIUU B 3aBUCUMOCTHU OT YCJIIOBHUH MPOBEICHUS PEAKIIUU 1
IMPOrHO3UPOBATH BO3BMOKXHOCTDH ITPOTCKAHUA XUMHUUICCKHUX peaKLII/If/’I Ha OCHOBE THUIIA XMMHYECKOU
CBSI3U Ml aKTUBHOCTH PEarcHTOB;

- YCTaHAaBJIMBATb 3aBUCUMOCTD peaKHI/IOHHOf/'I CHOCO6HOCTI/I OpTraHU4YCCKUX COGI[I/IHGHI/If/'I oT
XapakTepa B3aUMHOT'O BJIMSHUS aTOMOB B MOJICKYJIAX C IEJIbIO0 IPOTHO3UPOBAHUS TIPOTYKTOB
peaxuu;

- YCTaHABJIMBATh 3aBUCHMOCTh CKOPOCTH XMMUYECKON PEaKIIUK U CMEIICHUS XHMUYECKOTO
PaBHOBCCHUSA OT PA3JIMYHBIX (baKTOpOB C ICJIBIO ONPCACIICHUA OIITUMAJIbHBIX YCJIOBI/Iﬁ IMPOTCKAHUA
XUMHAYECKHX TPOIIECCOB;

- YCTAaHAaBJIMBATb F'CHECTUUYCCKYIO CBA3b MCIKAY KJIaCCaMH HCOPraHUYCCKHUX U OPraHUYCCKUX
BEIIECTB JIJIsl 000CHOBaHUS MPUHIIMITHAIBHON BO3MOYKHOCTH IOJTy4EHHsI HEOPTaHUYECKUX U
OpPraHUYECKUX COSAMHCHUN 3aJaHHOTO COCTAaBa U CTPOCHUS;

- MOIOMPATh PEareHThl, YCIOBUS U OMPEICIISATh MPOAYKThI PEAKIIUIA, TTO3BOJISTFOLIIX
pean30BatTh J1a00paTOPHBIC U MTPOMBIIIJICHHBIE CTIOCOOBI MOTYYCHHS BAXKHEHUIITNX HEOPTAHUYECKUX
Y OPraHUYECKUX BEIICCTB;

- OIPEIEISTh XapaKTep CPEIbl B Pe3ybTaTe TUAPOIIH3a HEOPTaHUICCKIX U OPTaHUICCKUX
BEIIIECTB ¥ IPUBOIUTH PUMEPHI THIPOJIM3a BEIIECTB B IIOBCEIHEBHOW )KU3HH YEIIOBEKA,
6I/IOJIOFI/I‘-IGCKI/IX 00OMEHHBIX nponeccax v NpOMBbIIIIIICHHOCTH,

- IPUBOMTH TIPUMEPBI OKUCIUTEIILHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA B IPUPOJIC,
MMPOU3BOJACTBCHHBIX IMMPOLCCCAX U KUSHCACATCIbHOCTH OPraHu3MOB;

- 000CHOBBIBATH MPAKTUYECKOE UCIIOIH30BAHNE HEOPTAHUYCCKUX M OPraHUMYCCKUX BEILECTB U
UX peakUuil B IPOMBILIIEHHOCTH U OBITY;

- BBIIOJIHATh XUMUYECKUH SKCIIEPUMEHT 110 PACIIO3HABAHUIO M MOJTYYCHUIO HEOPTaHUUECKUX
" OPraHUYCCKHUX BCUICCTB, OTHOCAIINXCA K pa3JIMYHBIM KJIaCcCaM COC}II/IHGHI/IfI, B COOTBETCTBHU C
MpaBWJIaMU U TipueMaMu 6e30macHoi paboThl ¢ XUMUYECKUMU BEIIECTBAMU U JIa0OPATOPHBIM
o0opyI0BaHUEM;

- POBOJUTH PACUYEThl HA OCHOBE XUMHUUYECKHUX (hOPMYI U YpaBHEHHUH peakluii: HaX0XICHHE
MOJICKYJISIPHOH (JOPMYJITBI OPraHMIECKOTO BEIIECTBA 110 €T0 INIOTHOCTH M MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOSIINX B €T0 COCTAB, WJIH MO MPOAYKTaM CTOPAHHUS; pacueThl MaCCOBOM JTOIU
(Macchl) XUMUYECKOTO COSTMHEHUSI B CMECH; pacyeThl MacChl (00beMa, KOJTMYECTBA BEIIECTBA)
MIPOJYKTOB PEAKIUH, €CIIH OJHO U3 BEUIECTB JIaHO B U30BITKE (MMEET MPUMECH ); pacdeThl MacCOBOI
WA 00BEMHOMH A0JIK BbIXOJa NPOAYKTA pCaKINH OT TCOPECTUUCCKH BO3MOKHOI'O; paCYCThbl TCIIJIOBOT'O
addekTa peakiuu; pacyeTbl 00HEMHBIX OTHOIIEHUH ra30B MPH XUMHYECKHUX PEaKIIHIX; PacueThl
Macchl (00bemMa, KOJIMUECTBA BEIIECTBA) MPOJAYKTA PEAKIMH, €CJIM OJHO U3 BEIIECTB JIaHO B BUJIE
pacTBopa ¢ OIpeeIeHHON MacCOBOM JT0NIei paCTBOPEHHOTO BEIIECTBA;

- UCIIOJIB30BATb METO/Abl HAYYHOI'O ITIO3HAHUSA: aHAaJIN3, CHHTEC3, MOACITIUPOBAHUEC XUMHUUYCCKUX
MIPOLIECCOB U SBJICHUH - TIPH PEIICHUN y4eOHO-UCCIIEIOBATEIbCKUX 3a7a4 M0 U3YYEHUIO CBOMCTB,
CTIIOCO0O0B TIOJTyYEHUS ¥ paCIiO3HABAHUS OPTAHUYCCKUX BEIICCTR;

- BIAJICTh MpaBUIaMH 0€30MacCHOTO O0paIleHus C €IKUMH, TOPIOYHUMH U TOKCHYHBIMH
BEIIIECTBAMH, CPEACTBAMHU OBITOBON XUMUMU;

- OCYIIECTBIIATH MOMCK XUMUUYECKON HHDOpMAIINH 110 Ha3BAaHUSM, HICHTU(DUKATOPAM,
CTPYKTYpPHBIM (popMysiaM BEILIECTB;

- KPUTUYECKH OLIEHUBATh U HHTEPIPETUPOBATH XUMUUYECKYIO HHPOPMAITUIO, COACPKAIITYIOCS
B COOOIIIEHUSX CPEJCTB MacCcOBOM HH(pOpMarwu, pecypcax MHTepHeTa, HAyIHO-TTOMYIIPHBIX



CTaTbAX C TOYKHU 3pCHUA eCTCCTBCHHOHaY‘-IHOﬁ KOPPCKTHOCTH B LCJISAX BbIABIICHUSA OIINOOYHBIX
CY)XIeHUH 1 (OPMUPOBAHUS COOCTBEHHO! TTO3UIINY;

- yCTaHaBJIMBATh B3aUMOCBS3U MEXY (paKTaMH U TEOpUEH, TPUUMHOMN U CIIEACTBUEM MPH
aHaM3e MPOOJIEMHBIX CUTYallMi 1 000CHOBAaHUY PHHUMAEMBIX PELICHUI HA OCHOBE XMMHUYECKHX
3HAHUM;

- IPE/ICTABIATH TYTH PEUICHUS III00AIBHBIX TPOOJIEM, CTOSIIINX TIEPE]] YeIOBEYECTBOM, U
MEPCICKTUBHBIX HaHpaBJ’IeHI/If/’I Pa3BUTHA XUMUYCCKHUX TeXHOJ’IOFHﬁ, B TOM YHCJIE TCXHOJIOTHH
COBPEMEHHBIX MAaTEPHAJIOB C PA3IHMYHON (PYHKIIMOHAIBHOCTHIO, BO3OOHOBIISIEMBIX HCTOYHUKOB
CBIPbS, IEPEPaOOTKU M YTHIU3AIMH TPOMBIIIIICHHBIX U OBITOBBIX OTXO/IOB.

BbInmycKHHMK Ha YIUIy0JIEHHOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYUHThCS:

- (bOpMy.HI/IpOBaTb [CJIb UCCIICAOBAaHMsA, BBIABUI'aTb U MMPOBCPATH SKCIICPUMCHTAJIBHO
TUIIOTE3bI O XUMHUYECKHX CBOWCTBAX BEIIECTB HA OCHOBE UX COCTAaBa M CTPOEHHSI, MX CITIOCOOHOCTH
BCTYIIaTh B XUMUYECKHUE PEAKIIMH, O XapaKTEPe U IIPOJYKTAX PA3IMYHBIX XUMUYECKUX PEAKLIUM;

- CAMOCTOSTEJIFHO TUIAHUPOBATh ¥ ITPOBOJUTH XUMUYECKUE SKCIIEPUMEHTHI C COOTIOICHHEM
npaBuiI 0€30MacHON PabOTHI C BEIECTBAMU M Ja00PaTOPHBIM 000PYI0BaHHEM;

- HHTEPIIPETUPOBATH JJAHHBIE O COCTABE U CTPOCHHUH BELIECTB, MOJTYYEHHBIE C IIOMOIIBIO
COBPCMCHHBIX (1)I/I3I/IKO'XI/IMI/ILI€CKI/IX METOOOB,

- ONUCBHIBATh COCTOSIHHE JIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAHTOBO-
MEXaHHUYECCKUX HpCZICTaBJICHI/Iﬁ O CTPpOCHHH aToOMa IJIA 00BSICHEHUS PE3YIbTATOB CIICKTPAJILHOI'O
aHaJIM3a BEILECTB;

- XapaKTepU30BaTh POJIb a30TOCOACPIKAIIMX IeTEPOIIMKINUCCKIX COCTUHCHHUI U
HYKJIEWHOBBIX KHCJIOT KaK BKHEHITNX OMOJIOTHYECKH aKTUBHBIX BEIECTB;

- IPOTHO3MPOBATH BO3MOXKHOCTB IPOTEKAHUS OKUCIUTEIBHO-80CCMAHOBUMENbHBIX PeaKyull,
Jaescauux 6 OCHoee npupodﬂblx u npOuB’SOOCWlGeHHblx npo

OO0umue yueoOnbie ymenus. DopmupoBaHue KOMIIETEHLIUMN:

1. KoMMyHHKATHBHYIO — yMEHHE pab0TaTh B rpymnmax.

2. TBOpUECKYIO — YMEHHE MPE3EHTOBATh CBOU Pa0OTHI.

3. UndopmammonHyo — pabora ¢ TEKCTOM (COCTaBJICHUE CPABHUTEIBHBIX TaOJMIl TIO
MaTepuainy naparpada).

1. TemaTnyeckoe IVIAHHPOBAHNE C YKAa3aHHEM KOJIMYECTBA YaCOB, 0TBOJUMBIX Ha
OCBOCHHE KaXKA0i TeMbl.
10 kaacc (68 yacoB)

Ne Ha3Banue TemMbl KonuyecTBo yacos
LI
BBenenne 4
1. Teopusi cTpoeHuUs: OpraHMYECKUX BEIIECTB 7
2. XHMMHYECKUE PEAKIIMN B OPraHUYECKON XUMUU 3
3. YTr1eBogopoabl U UX NPUPOIHBIE HCTOUHUKH 19
4, Kucnopomoconepxaiime opraHnuecKe BemecTBa 19
5. VYrneBoibl 5
6. A3zoTOCoepKale OpraHnIecKre BEIecTBa 6
7. XuMuA 1 )KU3HB. brojiornuecky akTUBHBIE BEIIECTBA 5
HTroro 68

2. Copep:xaHue NporpaMMbl y4eGHOT0 peaMeTa



Conepxkanune kypca 10—11 kiaaccoB. ba3oBblil ypoBeHb

ConepxaHue Kypca XapaKTepU3yeTcsl LIeJIOCTHOCTBIO U CUCTEMHOCTBIO YUE€OHOIO IpeaMera,
Ha OCBOEHUE KOTOPOT'0 OTBEACHO KECTKO JTUMHUTHPOBAHHOE Y4eOHOE BpeMs.

IlepBast yactp kypca (10 kiacc) mocpsilieHa OpraHUYECKUM cOeluHEHusM, a Bropas (11
KJ1acc) — oOuIel XUMUH.

CrpykTypupoBaHHE Kypca OpraHMYEeCKOM XHMHH ONpPEHCIACTCA HICSIMH  TEOPHUH
pasBuBatomiero oOydenus OnbkoHMHAa W B. B. JlaBbljoBa M CTaBUT L€NIbIO Pa3BUTHE YyyalllUXcs
HENPOQHUIBHBIX M0 OTHOIICHUIO K XMMHHU KJIACCOB CPENCTBAMM Y4eOHOH AucHUIuuHbl. [losTomy
BHAYaJIe PAaCCMATPUBAIOTCS KpPAaTKUE TEOPETUYECKHE CBEIEHUS O CTPOCHUH, KiIacCU(UKAIMH U
cnoco0ax (opMUpOBaHMS Ha3BaHUM OpPraHUYECKUX COEIUHEHUH, 00 OCOOEHHOCTSX HMPOTEKAHUS
OpPraHMYECKHUX PEaKLHUi B CPAaBHEHHM C W3YYECHHBIMM B OCHOBHOW WIKOJIE TUIIAMM XUMHUYECKHUX
peakuuii ¢ yJacTMeM HEOpraHW4yecKux BeulecTB. Ha HauanpHOM 3Tare pacKpbIBalOTCS HMPUYUHBI
MHOT000Pa3Hsi OPraHUIECKUX COSTUHEHHIA.

Jlasiee paccMaTpuBarOTCs OCHOBHBIE KJIACCHI OPraHMYECKMX COCIUHEHHMH — YIIIEBOIOPOIOB
(anKaHOB, aJIKEHOB, JAMEHOB, AJKUHOB, apE€HOB) M UX NPHPOJHBIX MCTOUYHHUKOB (IPHUPOJHOrO rasa,
HE(TH U KAMEHHOTO YIJIs). DTO TO3BOJISAET 3aKPEIUTh OCHOBHBIE MOJIOKEHUSI TEOPUN XUMHUYECKOTO
CTpOEHUS OpraHnyeckux coeauHenui A. M. bytneposa.

3areM CBEIEHUS O 3aBHCHUMOCTH CBOWCTB OpPraHMYECKHX COCJUHEHUM OT UX CTPOCHHUS
Pa3BUBAIOTCS IIPU PACCMOTPEHUH KJIACCOB KHCIOPOACOIACPXKAIIUX COECAMHEHHUH (CnupToB, (heHona,
aNbJIeruI0B, KapOOHOBBIX KHUCIIOT, CIOXKHBIX A(HUPOB, )KMPOB M YITIEBOJOB) U a30TCOAEPIKAILIUX
OpPraHUYECKUX COEIUHEHUH (AaMUHOB, aMUHOKHCIIOT, OEJIKOB M HYKJIEMHOBBIX KHCIIOT).

Wnero nenenonaranusi, T. €. OTBETa Ha BOIPOC O POJM OPraHUYECKOW XUMHUHU B KU3HU
COBPEMEHHOrO OOIIecTBa, peajlu3yeT 3aKIoYuTelbHas IaBa Kypca «OpraHudeckas XuUMHS U
obmectBo». B Hell oOyuarommecs 3HAKOMSITCS C TakKUMH Ba)XKHBIMM B MPAKTUYECKOM MU
OMOJIOrMYECKOM OTHOIIEHUH BEIECTBAMU M MaTepualaMy, KaK IJIaCTMAacChl U BOJIOKHA, (DEpMEHTHI,
BUTaMUHBI, TOPMOHBI U JIEKAPCTBA, a TAKKE C JOCTHKEHUSIMU OMOTEXHOJIOTHH.

Wnen Teopum pa3BHBAIOLIET0 OOyueHHs MOJOXKEHBI U B OCHOBY Kypca oOmed xumuu. Y
CTapILIEKJIACCHUKOB (POPMHUPYETCS LIEIOCTHOE MPEACTABICHUE O XMMHUYECKON HayKe U XMMHUYECKOM
MIPOU3BOJICTBE, a TAKXKE O €JUHOM €CTECTBEHHO-HAyYHON KAPTUHE MHpA, B KOTOPOW XMMHYECKAS
KapTHHA MHUpa SIBIISETCS €€ HEOThEMJIEMOM YacThIo.

B kypce oOmieil XumMHuM BHauaje ydaliuecs 3HAKOMATCS MOCIEIHUMH JOCTHKEHHUSIMHU B
00JIaCTH U3y4YEHHUsI aTOMa, Y3HAIOT O COBPEMEHHBIX METOJaX MO3HAHHs CTPOCHUS aroMa, yriayosstoT

Y PaCIIMPSIIOT 3HAHMS, MOJYyYEHHBIE B KypC€ OCHOBHOM HIKOJIBI, O CTPOCHHM aromMa M BEHIECTBA HA



ocHoBe Ilepmogmueckoro 3akoHa u Ilepmogmueckorr cucremsl JI. M. MenpgeneeBa, 06 oO0mmx
CBOMCTBAaX KJIACCOB OPraHMYECKUX U HEOPraHMYECKUX COCIUHEHMH (KHUCIIOT, OCHOBAHMH,
aM(OTEpHBIX COEIMHEHHI) B CBETE TEOPUH ICKTPOIUTUYECCKON TUCCOIMALINN U IPOTOHHON TEOPHUH.
Jlanee paccMmarpuBaeTcs Kiaccu(UKAIUs XUMUYECKUX PEaKIUi B OPraHUMYECKON M HEOPraHMYECKON
XUMHH. 3aBEPIIAET KypC 3HAKOMCTBO CTapIIEKJIACCHUKOB € MEPCIEKTHUBAMM Pa3BUTHUSI XUMUYECKON
HayKH ¥ XMMHUYECKOro IMPOU3BOCTBA, C MpolieMaMH OXPaHbl OKPYXKAroIEeH cpeabl 0T XUMHUYECKOIO

3arpsA3HCHUA U ITYTAMHA UX PCUICHUA.

Conep:xkanue kypca. 10 kinacc. ba3oBrblii ypoBeHb
Bgenenne (4 yaca)

[Tpenmer opranuueckol XMMHHA. MecTO M pOJIb OPraHUYECKONM XUMHHM B CHUCTEME HAayK O
npupone. Teopus crpoeHust opranuueckux coeauHeHuid A.M. bytnepoBa. CrpoeHue aroma
yroiepoga. DJIEKTPOHHOE 00J1aKo, opOHuTallb, WX (GOpPMBI. DJICKTPOHHBIC U INIEKTPOHOrpaduuecKue
¢dopmynbl atoma yriepora B BO30YXKAEHHOM U HEBO30Y)XIEHHOM cocTosHUsAX. KoBaneHTHas
XUMHYecKas CBs3b, €€ pa3sHOBUAHOCTH. CpaBHeHHME OOMEHHOIO M JOHOPHO - aKLENTOPHOIO
MeXaHH3MOB 00pa3oBaHus. BajeHTHBIE COCTOSIHUA yIiiepoaa (IepBoe, BTOpoe U TpeThe). [ eomerpus
MOJIEKYJ pPaCCMOTPEHHBIX BEILECTB M XapaKTEpUCTUKA BUIOB KOBAJIEHTHOW CBA3M B HUX. Mojeinb
I'unecnu 11 0OBSICHEHUS B3aMMHOTO OTTAJIKMBAHUS THOPUIHBIX OpOUTAJIe U UX PACIONOKEHHS B
IIPOCTPAHCTBE C MUHUMYMOM 3HEPIHH.

Temal. Teopusi crpoeHusi opranudeckux coefuHennii A. M. bytieposa. IIpexmer oprannyeckoi
xummuu. (7 yacoB)

Knaccugpukanuss opraHMyecKux COEIUHEHUH MO0 (YHKUMOHAJIbHBIM rpynnaM. OCHOBBI

HOMEHKJIaTYpbl OpPraHMYECKMX COEIMHEHuH. I30oMepuss B OpraHMYECKOM XUMUU M €€ BHUJBL
CrpykrypHass u3zomepus. Pemenue 3agad Ha BBIBOA MOJEKYISIpHOM (GOpMYNbl OpraHMYECKHX
coequHeHnil. O000IIeHne U CUCTeMAaTU3allisg 3HaHUN O CTPOCHHM U KiacCH(UKAIMK OpraHMYeCKHX
COCIMHEHU.
Jemoncmpayuu Monenu (11apocTepkHeBble U OOBEMHBIE) MOJIEKY]T OPraHMYECKUX COEeTUHEHUN
Pa3HbIX KJIACCOB.
Jlabopamopnuie onvim Nel. V3roToBneHne MOJIEeIeH OPraHUIECKUX COCTUHEHHM.
Konmponwvnan padboma Nel nio teme: " Teopusi CTpoeHUsI OPraHUUECKUX COSAMHEHUN"
Tema 2. XuMnuyeckne peakuuu B Opranndeckoi xummu. (3 yaca).

TUnBl XUMUYECKUX PEAKIUN B OPraHUYECKOM XUMHUHU. Peaknyu nMpucoennHEeHNs U 3aMEICHMS.

Peakun otmeruiennst u nzomepusanun. O000IEHHE U CHCTeMaTH3aIusl 3HAHUH O THUTIaX XUMUYECKHUX



peakuuii. Pemenue 3aaad v ynpaxHEHUM, BBITIOJIHEHUE TECTOB.

Jlemoncmpayuu. Hexoropeie oOlIMe XUMUYECKHUE CBOMCTBA OPraHWYECKUX BEIECTB: UX TOpPEHHE,
IUIaBJIeHHEe W oOyruBaHMe. B3pblB cmecn MeraHa ¢ xyopoM. OOecrBeunBaHue OpOMHOW BOJBI
STHICHOM U aneruieHoM. [lomyuyenune Qenondopmanpaeruinoii cMmoinsl.  Jlenonumepusanus
nonustuieHa. [lonmydyenne stunena u staHona. KpekuHr kepocusa.

Jlabopamopnuie onvimoi. V13roTOBIEHNE MOJIETEH OPraHUYECKUX COCIMHEHUM.

Tema 2.¥YrieBonopoabl M UX NPUPOIHbIE HCTOYHUKH. (19 yacoB)

[Tonsatue 06 yrneBopoponax. [IpuponHbie HCTOUHUKY YTIIEBOJOPOIOB.

Hedr1b. Hedth, €€ mpombinuieHHas mnepepaboTka. dpakimoHHas IEeperoHka, TEPMUUYECKUN H
Katanutuyeckuid kpekuHr. CoctaB HedTH U e€ mepepadOTKa: MEpPEeroHkKa, KPEeKUHT, pu(opMUHT.
Hedrenponyktst u ux mnomydenue. [loHsATHE 00 OKTaHOBOM 4YHCIIE. XUMHUYECKHE CIOCOOBI
TIOBBIIICHUS KauyecTBa OCH3MHA. DKOJIOTHUECKUE aCTeKThI TOOBIYM, MepepaboTKH M HCIOIb30BAHUS
IOJIE3HBIX UCKONIAEMBbIX.

Ilpupoanbiii U momyTHbIii raspl. CocraB npupoaHOro rasa. Ero HaxoxJIeHue B IpPUPOJIE.
[IpeumymiecTBa NpUPOJHOrO raza Kak TOIUIMBA. XHUMHUYEcKas IepepaboTka IpPUPOJHOrO rasa:
KoHBepcus, nuponu3. Cuntes-ra3z u ero npuMmenenue. IlomyTHelie rasel, ux cocran. IlepepaboTka
MOMYTHOTO Ta3a Ha (ppakuuu: Cyxou ra3, MpornaH-0yTaHOBasi CMECh, Ta30BbIil OCH3HH.

Kamennblii yroyib» u ero nepepadorka. KokcoBaHue KaMeHHOTO YIVISi U €r0 MPOAYKThI: KOKCOBBIM
ra3, aMMuayHas BOJa, KaMEHHOYIOJIbHasg cMoja, KOkc. [la3uukauus KaMEHHOIO —YIJId.
DKOJIOTUYECKUE aCEeKThl JOOBIYH, IEPEepPadOTKH U UCIOIB30BaHUS MOJIE3HBIX UCKOIAEMBbIX.
IIpenenbHbie yriueBogopoasl. Ankansbl. Onpenenenue. [oMonorndeckuii psja ankaHoB U €ro o01mas
¢dopmyna. CTpoeHHe, HOMEHKJIATypa, MOJlydeHHe U (U3MUecKHue CBOICTBA. ANKaHBl B NPHUPOJIE.
XUMUYECKHE CBOMCTBA aJKaHOB: TOPEHHME, pPEaKIMM 3aMelleHUs (TajJoreHHpOBAaHME), peaKlus
pa3ioXKEeHHUs] MEeTaHa, peaklus AeTUAPUpOBaHus 3TaHa. [IpoMbliieHHbIe U Ta00OPaTOPHBIE CLIOCOOBI
MOJIy4eHUS aIKaHOB. PelleHre pacueTHbIX 3a/1au.

HenpenenbHbie yrieBoaopoabl. AJIKeHbl. AJIKEHbI: TOMOJIOTUYECKUN DsIZl, CTPOEHUE, U30MEPHSI,
HOMEHKJIaTypa, (U3WyYeckre CBOMCTBA. XHUMHUYECKHE CBOWCTBAa QJKEHOB, WX IOJy4YeHHE.
[IpomblilIeHHOE OTyYeHUE aJIKEHOB: KPEKUHT U JeTUpUpOBaHKE ajdKkaHOB. Peakius neruaparauuu
3TaHOJIA, KaK JIAOOPATOPHBIM cr1OCO0 MoMydeHHs 3TUieHa. Peakuuu NpucOeAMHEHUS: TUpaTalys,
TUIpOrajOreHUpOBaHKE, TaJoreHupoBanue, nonumepusanuu. [Ipasuno MapkoBHukosa. Okucienue
ankeHoB. KauecTBeHHbIE peakiluy Ha HEMpeeIbHbIE YITIEBOJOPOIHI.

O000menne u cucremMarusanus 3HaHuM Mo temam: " Aukanbl" M " Aukensl". Penienue

pacCyYCTHBIX 3a/1a4.



Aaxunbl. O0m1asi XxapakTepucTuka romojorudyeckoro psaa. CrpoeHue, U3oMepHsi, HOMEHKIIATypa.
duznyeckue CBONWCTBA. XHUMHUYECKHE CBOMCTBAa AJKHHOB: TOpPEHHE, PEAKIUU IMPUCOCTUHEHUS:
TUIpOTajIOreHUpPOBAHNE, TaJIOTeHUpOBaHue, ruaparauus (peakuus Kyuepoa), uMX mHOIydeHHUE.
IIpUMEHEHNE. BUHNIXI0pUA 1 ero nojnuMepu3anus B NOJUXIOPBUHUIL.

Aaxanuennl. Kayyykn. Crpoenue moinekyn. M3omepus u HomeHkinarypa. Conpsok€HHBIC THEHBI.
byraguen-1,3, m3onpen. Peakmus JlebeneBa. Xumuyeckue cBoWcTBAa. Peaknuu mpucoeTnHEHUS
ankagueHoB.  Kaydyku:  HarypanbHbId, cuHTeTHYeckue (OyTaJMeHOBBIH, H30MPEHOBBIH).
Bynkanuzanuus kayuyka. Pesuna. D00HHUT.

HuxiaoankaHbl, UX CTPOSHUE, U30MEPHSI, HOMEHKIIATypa, CBOICTBA.

ApoMaTnyeckue yriieBogaopoabl (apennl). CTpoeHHe MOJICKYIbl OeH301a. Pu3nUecKue CBOMCTBA U
CTIOCOOBI MTOJTyYEeHHUsI apEHOB. XMMHUECKHUE CBOMCTBA OCH30JIa M €r0 TOMOJIOTOB: TOPEHHUE, PEAKIINU
3aMeLIEHUs] — TraJoreHupoBaHue, HUTpoBaHue. CpaBHEHHE PEAaKLIMOHHON CIIOCOOHOCTH OeH3oia U
ero romonoroB. [IpumeHenne 6eH307a 1 €ro TOMOJIOTOB.

I'enernueckas CBsi3b MEXIy KiaccamH YIlieBonoponoB. Pemienue pacdyetHbix 3agad. O6oOmieHue
3HaHU# Mo Teme: "YreBoaopoabl'.

Jemoncmpayuu. lTopeHue TmpeAenbHbIX M HENpEAENHbHBIX YIVIEBOJOPOJOB: METaHa, »JTaHa,
arierusieHa. KauecTBeHHbIE peakI[uy Ha HETIpeeIbHbIE YITIEBOJOPObl: 00€CIIBEYMBAHIE STUICHOM H
alleTUJIEHOM pAacTBOPOB IE€pMaHraHara Kajaus U OpomMHOH Boabl. OTHomIeHHWE OEH305la K STUM
okucnurensm. Jeruaparauus sta”ona. Iugponu3 kapouna kaneuus. Komnekuun «Hedts u
HeTenpoaykTh», «KamMeHHBIN yroias U MPOAYKTHI ero nepepadbotkmn», «Kayuykny». Kapra mone3nbix
HcKomaembix PO.

Jlabopamopnwie onvimer Ne 2-15 V3zrotoBneHue napaduHUPOBAaHHOW Oymaru, HUcCHbITaHHE €&
CBOMCTB 1O OTHOILLIEHUIO K Bojie U »xupam. OOHapy)eHue NpOoaAyKTOB ropeHus cBeuu. M3roroBnenune
Mojeneld ranoreHankaHoB. OOHapy)XeHHE HeNpeAeNbHbIX COCAMHEHUH B HEPTENpPOIyKTaXx.
O3HakomiieHHe ¢ 00pa3liaMu MOJUATUIICHA U MOoNUIponuieHa. Paco3naBaHue o0pa3loB aJKaHOB U
asikeHOoB. OOHapy)XeHUE BOJABI, CAXKU M YIVIEKHCIOIO Ta3a B NMPOAYKTaX TOPEHUs YIIIEBOAOPOJIOB.
HccnenoBanue cBoiicTB kKaydykoB M3rotoBieHue Mozenell alkMHOB M UX M30MepoB. O3HaKOMIIEHHE
¢ komreknuedn «Kayuyk u pesmna». O3HakomieHHE ¢ (QU3NYECKUMHU CBOMCTBAMH O€H3HMHA.
PacnioznaBanue opranuueckux BemiecTB. [lonmydeHue aneTuneHa M €ro OKUCIEHHE pacTBOPOM
nepMaHraHara Kajausi ujiu OpoMHOM BOJOIA.

Ilpaxmuyeckan padoma Nel KaueCcTBEHHbBIN aHATN3 OPraHUYECKUX COETUHEHUN.

Ilpaxmuueckasa paooma Ne2 IlonydeHue STUIICHA U U3YYEHHUE €TI0 CBOWCTB.

Konmponwvnan paoboma Ne 2 io teme: " YrneBogopoasl".

Tema 3. Kucsioponocoaep:xamnue oprannyeckue coefuenus (19 4.)



Cnuprsbl 1 penoinl (4 yaca)

Opnoaromubie  cnuptbl.  Omnpenenenue.  DyHKUMOHANBHAs  TMAPOKCWIBHAS  IpyMIa.
I'omonornyeckuii  psA  OPENElIbHBIX  ONHOATOMHBIX  CUPTOB.  M3omepus  MOJNOXKEHUS
¢byHKIMOHANBHON rpymnmbl. BogopomHas cBsi3b. XUMHUYECKHE CBOMCTBAa CIHMPTOB. AJIbJIETHIHAS
rpynna. Peakuus stepudukanuu, cioxssie 3¢pupsl. [Ipumenenue cnupros. JlelicTBHE METUIIOBOTO U
STHJIOBOTO CIIUPTOB HA OPraHU3M YEJIOBEKa.

MHoroaroMHble CIMPTHI. DTWICHIIMKOIb, KaK IPEACTaBUTEIb JIBYXaTOMHBIX M IVIMIIEPUH, Kak
IIPEACTABUTENDL TPEXATOMHBIX CHUPTOB. KadecTBEHHas peakuus Ha MHOIOATOMHBIE CIIMPTHI, UX
CBOMCTBa, NOTy4yeHue U npuMeHenue. Ilonsatue o6 antudpusax.

®enon. CrpoeHue, monydeHue, cBoiictBa m mnpumeHeHue ¢enona. Knaccudukanus ¢eHonos.
KauecTBennble peakiun Ha GpeHos. B3aumMHOe BIusSHIE aTOMOB B MOJIEKYIIe (heHoa.

Ilpakmuueckaa padoma Ne3 «CrupTbl U (PEHOIBD.

AJsbieruibl ¥ KeToHbl (6 yacoB)

Aabaeruabl U KeroHbl. CTpoeHHE UX MOJEKY], M30Mepus, HOMeHKIarypa. dopmanbaerun u
alleTaJIbJIeTu]l, KaKk MpeICTaBUTENIN ajbJAETUAOB, COCTaB MX MoJieKyl. OCOOEHHOCTH CTPOEHMS
(byHKIMOHATBHON KapOOHMIbHOW Tpymbl. OU3HUYecKre CBOMCTBA (hOpMaNIbIETHAA U €T0 TOMOJIOTOB.
OtnenbHple NPEACTAaBUTENN AJIBJIETMIOB M KETOHOB. XHMMHMUYECKHE CBOMCTBA albJETUIOB,
00yCIIOBJIEHHBIE HAJIMYMEM B MOJIEKYJe KapOOHUIILHOM IpyIibl aroMoB. KayecTBeHHbIE peakuy Ha
anpaeruapl.  llomydenue w  mpuMeHeHWe —QopManblIerua W aneTaiupAeruna.  Peaxnum
MOJIMKOHIeHcalnu 11 popmanbaerua. [lonsarue o keroHax Ha npuMepe aneroHa. CucreMaTu3anus
1 0000111eH1e 3HaHUil 0 criupTax, (peHoNax U KapOOHUIIBHBIX COEAMHEHUSIX.

Ilpakmuueckasa paboma Ne 4 «'uapoKcuiabHbIE U KapOOHUIIbHBIE TPOM3BOIHBIE YTIIEBOJOPOIOB
KapGoHoBble KMCJI0THI U CJI0KHBbIE 3QUPBIL, KUPHbI (9 yacos).

KapGonoBbie kucaorbl. CTpoeHne MoJIeKydl KapOOHOBBIX KHUCIOT U KapOOKCUIIBHOW TPYIIIBI.
Knaccudukanus 1 HoMeHKIaTypa KapOOHOBBIX KUCIOT. Pu3ndeckre CBOMCTBA M UX 3aBUCUMOCTh OT
CTpoeHHus. [oMoNorMueckuil psj NpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIHOT. JKHUpHbIE
KapOoHOBBIE KHCHIOThI. OOIIMe CBONCTBA HEOPraHMYECKUX W OpPraHMYECKUX KHUCIOT. BiusHue
YIJIEBOIOPO/IHOTO pajiKajia Ha CHJIy KHUCJIOThl. XUMHYECKHE CBOHCTBA KapOOHOBBIX KHCIIOT.
[Tony4yenue U IpUMEHEHUE MYPAaBbUHOU U YKCYCHOM KHUCIIOT.

IlIpakmuueckaa paboma Ne 5 «KapOOHOBBIE KUCIOTBI».

Caoxnbie 3¢pupbl. Kupbl. Peakuus stepudukanuu. Croxsble 3¢upbl. Kupbl, UX cOCTaB U
rUApoau3 (KUCIOTHBIN U 1mienoyHoi). Mputa. [unpupoBanue xupoB. Pemenue pacueTHbIX 3a1a4 Ha
OIPEJEIICHUE BBIXOJA IIPOAYKTA PEAKIIUU OT TEOPETUYECKH BO3MOKHOTO.

O6o0uieHne 1 cuctemMaru3anus 3HaHui 1o reme «KapO6oHoBbie KUCTOTHL. ClaokHbIE d3QHUpHL. XKUPBHL»



Ilpakmuueckan padboma Ne6 «CuHTE3 CIIOXKHOTO dPUpay

Jlabopamopnwie onvimot Ne 16-35 PacTBOpeHHE TIMIICpUHA B BOje. B3aumozeiicTBre rMiepuHa ¢
ruapokcunom meau (ll)emecu cnupt- Boga B 2 cramuu. BzaummoneiictBue QeHoma ¢ pacTBopoM
mienoun. PacrosnaBanue pactBopa (heHossTa HaTpust U KapOooHara HaTpus. B3anmopeiictBue henoa
c OpomHO#N Bomoil. Pacno3HaBaHue BOIHBIX pPAcCTBOPOB (eHONa M INHIEPUHA. 3HAKOMCTBO C
¢bu3nyecKUMHU CBOMCTBAMM OTHAEIbHBIX TMPEACTABUTENCH albJEruI0B M KETOHOB: alleTOHOM,
aleTaibIeru0oM, BOAHBIM PacTBOpoM ¢opmaibaeruna. OKuclieHue 3TaHoja B 3TaHaub. Peakuus
«cepebpsinoro  3epkana». Oxwucienue anmpaerunoB ruapokcuaom wmenu (l1). BsammopeiictBue
pacTBopa YKCYCHO#M KHCIOTBI ¢ MarHueM, okcuzaoM meau (Il), rumpoxcumom skemesza (1),
pacTBOpoM KapOoHaTa HaTpus, pacTBOpoM cTeapara Kaius (Mbuia). O3HaAKOMIIEHHE C OOpa3lamu
CIIOKHBIX 3¢upoB. OTHONIEHHE CIOXKHBIX 3(QUPOB K BOIE M OPraHMYECKUM BEIIECTBAM
(xpacurensm). «BbiBeeHUE» )KUPHOTO MATHA C XJIONYATOOYMa)KHOM TKaHU IIPU MOMOIIU CIO0KHOTO
adupa. PacTBoprMOCTh KHPOB B BOJIE U OPraHMYECKHX PAacTBOPHUTENAX. Pacrio3HaBaHKHe CITUBOYHOTO
Maclia ¥ MaprapuHa ¢ OMOIIbIO MOJKUCIEHHOTO PaCcTBOpA MEpPMaHraHara Kajusl.

Kontpoabnas padora Ne 4 «KapOoHOBbBIE KUCIOTHI U UX TPOU3BOAHBIEN

Tema 3. YruieBoanl (5 yacoB)

VYreBoabl. CoctaB u kiaccudukanus. buonornyeckas poib, UX 3HAY€HHWE B JKM3HU YEJIOBEKa U
obmectBa. Monocaxapusl. ['ekco3bl. [roko3a 1 GpyKTO3a, pa3auuus B CTPOCHUM U CBOICTBaX.
I'moko3a kak anpaerypocnupt. CopOutT. MosoyHoKuCIOe U crupTroBoe OpokeHue. DOTOCUHTES.
Hucaxapunpl. Caxapo3sa. [lonucaxapuasl: Kpaxmadi, 1EJUTI0I03a (CpaBHUTENbHAS XapaKTEPUCTHKA).
du3nyeckue CBOWCTBA MOMUCAXapUA0B. XUMUYECKUE CBOMCTBA: THApoian3. KauecTBeHHas peakius
Ha kpaxmai. [lonucaxapuasl B mpupoae, ux Ouonoruyeckas poib. [IpuMeHeHHe monucaxapHuaoB.
[TonsiTue 00 HMCKYCCTBEHHBIX BOJIOKHAaX. B3aumopelicTBHe LEIIOI03bl C HEOPraHWYECKUMHU U
KapOOHOBBIMHU KHUCJIOTaMH- 00pa30oBaHKe CIOXKHBIX 3¢upoB. Cuctemaruzanus 1 00001eHNe 3HAHUN
10 TeMe «YITIEBOABI».

Ilpakmuueckasn paboma Ne 7 «YriieBOAbD).

Jlabopamopneie onvimor Ne 36-41 O3nakomiieHHe ¢ (PU3HYECKUMU CBOMCTBAMH  TJIFOKO3HI.
B3aumoneiictBue mtoko3sl ¢ ruapokcuaom meau (I)mpu paznuunoit Temneparype. O3HaKOMIICHHE C
(¢bu3MUeCKUMH CBOWMCTBAMH IIEJUTIONIO3bI W Kpaxmana. HaOyxaHue IeNIiono3spl U KpaxMaia B BOJE.
[TonydyeHue HuUTpaTa ILEJUIIONIO03bI. 3HAKOMCTBO ¢ oOpasnamu mnosucaxapuioB. OOHapyxeHue
Kpaxmajla ¢ TIOMOIIbIO KayecTBEHHOM peaknuu B Mene, xjebe, Oymare, kieicrepe, Horypre,
MaprapuHe.

Tema 4 AzoToconep:xamme oprannieckue coeinHenns (6 4acos).



Amunbl. Ctpoenue, kiaccuukaiys, HOMEHKIATypa, noxydeHue. AMuHorpynmna. duzudeckue
CBOICTBAa aMUHOB. AMHHBI IIpe/iesIbHbIE U apoMarudeckue. AHWINH. [lonyuenne amuHoB. Peaknus
3uHuHa. XUMUYECKHE CBOMCTBA: B3AaMMOJICHCTBUE C BOJIOM U KucinoTamu. [I[puMenenre aMiuHoOB.
AMHUHOKHUCJIOTHI. AMHHOKHCIIOTBI, COCTaB MX MOJIEKYJI M CBOMCTBA, KaK aM(OTEPHBIX OPraHUIECKUX
coennHeHnil. WM3oMepuss amMuHOKUCIOT. B3aumMonelcTBMe aMHMHOKHCIOT C  OCHOBaHUSIMM,
oOpa3oBaHMe CIOXHBIX 3¢upoB. B3aumozeiicTBe aMHUHOKUCIOT C CHJIBHBIMU KHCIOTaMHU.
OO6pa3oBanue BHYTPUMOJICKYSPHBIX colieil. Peakius mommMkoHAeHCalMi aMUHOKUCIOT. [lomyuenue
MOJUIIETUIOB PEAKLIHEN NOJUKOHIeHCauu. [IoHATHE O MENTUIHON CBSI3H.

Beaku. benku xak npuponnsie Ouononumepsl. [lentuapl. CTpoeHne MOneKys OeNKOB: MEepBUYHAS,
BTOpUYHASA M TPETHYHAs CTPYKTypbl. KauecTBeHHbIe peakuu Ha 0K, X THIPOJIN3, JeHaTypalus
u Ounonornueckue QyHkuu. [TobdanbHas mpodiiema GETKOBOTO TOIOJAHUS U IYTH €€ PeIIeHHs.
HyxkJiennosbie kucaorsl. [lonsatue o JJTHK u PHK, o Hykieotuae, nMpUMUAMHOBBIX W IIYPUHOBBIX
ocHoBaHusX. [lepBuunas, BropuuHas u TperuuHasa crpykrypbl JAHK. buonoruueckas pons JHK u
PHK. T'ennas wmHxeHepus u OuorexHojoruu. buorexHosorusi. Ilepuonbr e€ paszputus. Tpu
HarpaBjIeHUs OMOTEXHOJIOTMH: T€HHas (WJIM TeHETHYEeCKas) WHXKEHEPHs; KJICTOYHAs WHKCHEPHUs;
Omonorndeckas umxeHepus. [ enetnuecku MoauduupoBanasie opraam3mbl (MO) u TpaHcreHHas
npoaykuus. KiionupoBanue.

KontpoabHasi padora NeS «YiieBoabl M a30TOCOAEPKALIME COCTUHEHUS»

Hemoncmpayuu. IlonydeHue aibIeruioB OKHMCICHHEM cnuptoB. KadecTBeHHas peakuus Ha
MHOTOaTOMHBIE CIHUPTHI. 3aBHUCHUMOCTh pPAacTBOPUMOCTH (eHola B BOAE OT TEMIIEparyphl.
BiaumogeiictBue ¢ 6pomHoii Bopoit u xmopuaom xenesa(lll), kak kaduecTBeHHbIE peakIIuy Ha (PEHO.
Peakuuu cepeOpstHOTO 3epkalia U co cBeenoilyueHHbIM Tuapokcunom meau(ll) mpu HarpeBanum,
KaK KaueCTBEHHBIC peakinu Ha aimpiaeruabl. OOpasibl MypaBbHHOM, YKCYCHOW, MaJIbMUTHHOBON U
CTEapUHOBOM KHCJIOT M HMX pPacCTBOPUMOCTb B BOJE. AJBJIEIMAHBIE CBOWCTBA M CBOMCTBA
MHOTOATOMHBIX CIIMPTOB TIIOKO3BI B peakiuu ¢ ruapokcuaom meau(ll). Mnentudukanus kpaxmania.
KadecTBeHHbIE peakinu Ha OETKU.

Jlabopamopniuie onvimur Ne 42-45 V3roToBieHue mapocTep>KHEBBIX MOJENIeN MOJIEKY!l H30MEPHBIX
aMUHOB M aMUHOKHUCIOT. PacTBopeHune OenkoB B Boje W uX koarymsmus. OOHapyxkeHHe Oelika B
KYPUHOM SIMIIE U MOJIOKE.

Tema 5. Xumus u ku3Hb. buosornvyeckn akTuBHble BemecTBa. (SyacoB) + 1u (Pe3epBHoe
Bpemsl)

Buramuubl. [lonstue, ux kmaccudukainus, u obo3HaueHue. Hopmbl moTpebiieHHs BUTaMHHOB.
BonopacTtBopuMbie BUTAMUHBI M KHPOPACTBOPUMBIE BUTAMUHEI. [[oHsATHE 00 aBUTAMHHO3aX, THUIIEP-

U TUIIOBUTaMHMHO3aXx. HpO(I)I/IHaKTI/IKa ABUTaMHUHO30B.



®epmenTsl. [lonsaTtne o depMeHTax Kak O OMONOTMYECKHX KaTajau3aropax OEJKOBOW MPUPOIIBI.
Oco0eHHOCTH UX CTPOEHHUS U CBOMCTB C HEOPraHMYECKUMH KaTajau3aropaMu. 3HauYeHHe B OMOJIOTHH
U TpuUMeHeHue B mpomblieHHOCTH. Knaccudukamus ¢epmenToB. OcoOEHHOCTH CTPOCHUS U
CBOMCTB (DEpMEHTOB: CENEKTUBHOCTh, D(PPEKTUBHOCTh. 3aBHCUMOCTb AKTUBHOCTU (hepMeHTa OT
temneparypsl U pH cpenbl. UMMoOuIn3oBanHble (PepMEHTHI U UX IPUMEHEHHUE.

TI'opmonbl. IloHsTHE O ropMoHax Kak OHOJOIMYECKM AKTHBHBIX BEIIECTBAX, BBIMOIHAIOLINX
SHIOKPUHHYIO PETYISALHUIO KU3HEASATEILHOCTH Opranu3MoB. [IoHsTHe 0 KiaccuuKauyu ropMOHOB.
OtTnenbHblE  TPEACTABUTENIM  TOPMOHOB:  ACTPOTeH, TECTOCTEPOH, HMHCYIWH, aJpeHaJIUH.
Knaccugukanus ropMOHOB: CTEpOU/Ibl, IPOU3BOIHBIE AaMUHOKHUCIIOT, OEIKOBBIE.

JlekapcrBa. IlonsTHe o JekapcTBaXx Kak XMMHOTEpANeBTUYECKUX Mpernaparax. I'pynmsl JieKapcTs:
cynb(haMubl, aHTUOMOTHKH, actiupuH. be3omacHble crocoObl MPUMEHEHHS JIEKAPCTBEHHBIX (OPM.
Kparkue wncropuueckue CBEACHHS O BO3HMKHOBEHHWH W PA3BUTHUM XHMHUOTEpanmuu. MexaHu3m
JeWCTBUSL HEKOTOPBIX JIEKAPCTBEHHBIX MIPENapaToB, CTPOCHUE MOJIEKYI. AHTUOMOTHUKH, UX CTPOCHHUE,
KJ1accuukanus.

O06o0muIeHne 1 cucTeMaTH3ays 3HaHUH 110 OPTraHUYECKON XUMHUU.

Jlabopamopnuie onvimer Ne46-53 OOHapyxeHre BUTaMHUHA A B PacTUTEIHLHOM Maclie.
Oo6napyxenue BuramuHa C B 16104HOM coke. OOHapyxeHHe BUTaMuHa /| B KeNnTKe KypHHOTO siLa.
@depMeHTAaTUBHBIN TUAPOIN3 Kpaxmalia Moj| AedCTBUEM aMuiIasbl. Pa3inokeHue nepokcuaa Boiopoaa
o1 JAeWcTBUMEM Karayiasbl. JleMCTBHME HOerMiporeHa3bl Ha METWIICHOBBIM CuHUHU. lcnbiTanue
pacTBOPUMOCTH aJjpeHalnHa B Bojie U Kuciore. OOHapyKeHHe aclMprHa B TOTOBOM JIEKapCTBEHHOU
dopme.

Jemoncmpayuu. OO6pa3ipl BuTaMMHOB. [lonuButamunsl. JlemoHcTpaus gportorpaduil ;KUBOTHBIX C
pa3nmuyHbBIME (hopMamMu aBUTaMHHO30B. CpaBHEHHE CKOPOCTH Pa3IOKEHUS MEPEKHCH BOAOPOIA IO
JEWCTBUEM aMWiIa3bl W HEOPraHMYECKUX KaTain3aTopoB. M300paeHust CTPYKTYpHBIX (GOpMyIT
TOPMOHOB M JIEKAPCTBEHHBIX NpenaparoB. benkoBas npupoa HHCYIUHA (LIBETHBIE PEAKIINHN).
Hrorosasi konTpoabHasi padora 3a kypc 10 kiaacca.

Pe3zepBHoe Bpems (14).

3. TemaTuyeckoe MNJIAHUPOBAHHUE € YKA3aHHEM KOJIMYECTBA YaCOB, OTBOJUMBbIX HA
OCBOEHHE KAKI0H TEMBI.
11 knace (68 yacos)

Ne Ha3BaHue Tembl KoumnuectBo yacos
111
1. Ilepnoueckmii 3aKOH U CTPOEHHE aTomMa 6
2. Crpoenue BeniecTsa. JlucrnepcHble CUCTEMBI U 13
pacTBOPHI.




3. XVMMHUYECKUE PEAKLINH. 15
4, BemecTBa u ux cBoiicTsa. 25
5. XuMus 1 00IIECTBO. 9

Hroro 68

4. Conep:xanue kypca. 11 kiacc. ba3oBblii ypoBeHb
Tema 1. [lepuoauyeckuii 3aK0H U cTpoeHue aroma (6 yacon).
AtoM- cnoxHas vactuia. COCTOSHUE 3JIEKTPOHOB B aroMe. DIEKTPOHHbIE KOH(UTYpalluu aTOMOB
XUMHUYECKHX  JJEMEHTOB. BalleHTHbIE BO3MOXXHOCTM  aTOMOB  XMMHYECKHX  DJIEMEHTOB.
[lepunonnueckuii 3akoH u [lepronnueckas cucrema xXumuieckux 31eMeHToB .M. Meneneesa.
Tema 2. CTpoenue BemecTBa. JlucnepcHnie cucreMbl H pacTBOpbl. (13 yacoB)
Xumuyeckasi cBA3b. THUIBI KPUCTAIIIMYECKUX pelieToK. ['mOpuau3anus 31eKTpOHHBIX opOuTaneil.
I'eomeTpuss MosieKyl OpPraHWYeCKHX M HEOpraHMYeCKMX BellecTB. JlucmepcHble CUCTEMBI U
pactBopbl. Knmaccuduxanus. IcTHHHBIC U KOJUTOUIHBIE PACTBOPHI. 3HAYEHHE KOJUIOMIHBIX CUCTEM B
XKU3HU venoBeka. Crenuduueckue cBOMCTBA KOJUIOMAHBIX cucteM, 3ddext Tunnans. Paznuunsie
IpUMEpPbl  BBIPAKEHUS  KOHLEHTpAalMud pacTBOpoB. lcronb3oBaHME  MOHATHUS — MOJSIpHAs
KoHUeHTpauus. Pemenne 3anaq mo reme «PactBopsl». Teoprss XUMUYECKOTO CTPOEHUSI COCTUHEHUN
A.M. BbyrtnepoBa. OcHoBHble nonoxeHuss TXC. 3nauenne TXC B COBpEMEHHON OpraHMYECKON U
obmeit xumun. OcHoBHble HampaBieHus pa3Butus TXC. JlnanekThuyeckue OCHOBBI OOIIHOCTH
3akoHa nepuognuHoctd MenaeneeBa u TXC Bymieposa. [lonmumepsl. OCHOBHbBIE MOHATUS XUMUU
BMC. CnocoOsl monydenusi moaumepoB. CBOHCTBa OCOOBIX TPYIIT TOJIMMEPOB: IJIACTMACC,
3NacCTOMEpPOB M BOJNOKOH. Knaccugukamus nonuMepoB. CTpoeHHE MOJIMMEPOB: TeOMETpUYecKas
¢dbopmMa MaKpOMOJIEKYI, KPUCTAIIIMYHOCTD U aMOP(PHOCTh, CTEPEOPETYIIpHOCTh. O030p BaKHEHIINX
moIMMepoB. MeXayHapoHble a00peBHATyphl MAapKUPOBKU H3ACIUNA M3 TMOJIUMEPOB. Paznmuume
MEX1y MOJUMEPOM- BEIIECTBOM M IOJUMEPHBIM MarepuajioM Ha €ro OcHoBe. MenuuuHckue
MOJIUMEPBI.
Ilpakmuueckas padoma Nel «PenieHne dKCIEPUMEHTAIbHBIX 3a/1a4 10 ONPENEICHUIO IJIaCTMACC U
BOJIOKOH»
Kontpoabnas padora Nel «CTtpoeHnne BeuecTsay
Tema 3. XumMnueckune peakuuu
Knaccupukamuss XMMHYECKUX pPEaKIMHA: MO YHUCIYy U COCTaBy pearupyrollux BeIIeCTB; IO
M3MEHEHUIO CTeNeHeH OKHCICHMs 3J€MEHTOB, 00pa3yloIluX BELIECTBA, M0 YYAaCTHIO KaTajau3aropa;
[0  HampaBlIEHUIO; MO0  MEXaHM3My  THpoTekaHus  (QoToXMMHUYECKHe,  paaualMOHHBIE,
ANIEKTPOXUMHUYECKHE, TepMoxumuueckue). TernoBoil addexkr xumuyeckod peakuuu. Temiora

oOpa3oBanus BeulecTBa. TeruoBoi adext peakiuu. 3akoH 'ecca. TepmoxuMudeckre ypaBHEHHS.



B03MOXHOCTP NpOTEKaHUsT XHWMHYECKOM pEakIMM Ha OCHOBAaHMM 3aKOHOB XMMHYECKOU
TEPMOIUHAMUKH.

CKOpOCTh XMMHUYECKON peakiuu (TOMOTE€HHBIX M TeTEpPOTeHHBIX). DHEprus akTuBaluu. BrusHue
pa3IMYHBIX (DAKTOPOB HA CKOPOCTh PEAKIMU. | OMOTEHHBIN M reTeporeHHbld Kataim3. CpaBHEHUE
(GbepMEeHTOB C HeOpraHMYeCcKMMH KaTtanuzaropaMu. [loHSATHE O Karaqu3aTtope W MEXaHH3ME €ro
neiictBusi. DepMeHThI- OMOKaTaATU3aTOPbl. IHTHOUTOPHI M KaTaTUTHUECKHE S]IbI.

OOparumbie 1 HEOOpaTUMBIE PEAKIIUU. XUMUYECKOE PABHOBECHE YCIIOBHS CMEIICHHS XUMUYECKOTO
paBHoBecus. [lpunnun Jle- Ilarenve. 3akoH naeiicTByromux Macc. s paBHOBECHBIX CHUCTEM.
Koncranra paBHoBecusi. Pacy€rsl mo TepMOXMMHUU M KUHETUKE XUMUYECKUX PeakUid. YIpakKHEeHUs
10 YCJIOBUSIM CMEIICHUS XUMHUYECKOTO PaBHOBECHSI.

Ilpakmuueckaa padoma Ne2 «CkopOoCTb XUMUYECKON peaKIIMU. XUMUYECKOE PABHOBECHUE)
OKHCIIUTENbHO- BOCCTAHOBUTEIbHBIE peakiuu. OKuclieHne U BoccTaHoBieHHE. OKUCIUTEIH U
BoccTaHoButenu. CocraBienne OBP meromom snexkTpoHHOro Oananca. DIEKTPOIU3 PAcTBOPOB U
pacmiaBoB. OJEKTPOJUTHI M HEIJIEKTPOIUTHI. DIEKTPOIUTHUECKas Jucconuanus. MexaHusm
JUCCOIMAIIMU BEIIECTB C PA3IMYHBIM THUIOM CBsi3H. CHIIbHBIE U CJIa0ble AMEKTPOIUTh.. OCHOBHBIC
MOJIOKCHHST TEOPUH DJIEKTPOJIMTUUYECKON nucconuanuu. KadecTBeHHbIE peakiuyu Ha HEKOTOpbIE
MOHBL. MeTo/bl OmpenieNeHnsi KUCIOTHOCTU cpenbl. J{uccouumanus Bonsl. BogopoaHslii mokasarens.
Peakuuu nonHoro oOMeHa u ycioBus ux nporekanus. ['maponus. ['uaponus opraHndeckux BeIecTB.
buonornueckast posib TUAPONIN3a B OpraHu3Me ueaoBeka. Peakiuu ruipoinsa B MPOMBIIIIIEHHOCTH.
l'unponus coneit. I'maponus kapoumoB, cunuiuaoB, ¢dochunoB. Paznuunble TyTH NpOTEKAHUS
TUAPOJIN3a COJIEH B 3aBUCUMOCTH OT UX COCTaBa.

Ilpakmuueckas paooma Ne3 Peuwienue skcnepumenmanvuvlx 3a0ay no meme «l uoponusy.
Koumponvnas paboma Ne2 no meme «Xumuueckue peaxyuuy.

Tema 4. BemecTBa u ux cBoiictBa (25 yacoB).

Knaccudukanus Heoprannyeckux Bemects. Knaccudukaius opraHuuecKux BEIIeCTB.
Ilpakmuueckas paboma Ned «Cpagnenue c60licme Op2AHUYECKUX U HEOP2AHUYECKUX
COeOUuHeHUuIl.

Meramnel. Tlonoxenne meramioB B I[ICXD JI.M. MenaeneeBa. Merammdeckas cBsizb. OOmme
¢bu3nyecKue CBOWCTBA METAJIOB. XUMHUYECKHE CBOHCTBO MeTa/moB. OKCHIBI U THUAPOKCHJIBI
MEPEXOJIHBIX METAJUIOB. 3aBUCMMOCTh HMX CBOMCTB OT CTENEHHM OKHUCJIeHUss Meraima. Kopposus:
MPUYMHBI, MEXaHW3M TPOTEKaHMs, CIOCOOBI mpeaoTBparieHus. Crnenupuyeckue BHIBI KOPPO3IUH
crocoObl  3amuThl. Metamtyprusi. OCHOBHbIE CHOCOOBI TOMYYEHHUS METAJIOB. OJIEKTPOJIU3.
Karonuble u aHOIHBIE TIPOLIECCHl, MPOTEKAIOUIME TMPU AJIEKTPOJIU3E pPa3IMYHBIX BEIIECTB.

Cocrasnenue ypaBuenuii. OBP snexrponuza. Hemeranmnel. [lonoxenune B IICXD .M. Menneneena.



Crpoenne aromoB. IIpocTeie BemiecTBa- HEMETAJUIBI: CTPOEHHE, CBOMCTBA. Ba)kHeWllne OKCHIBI,
COOTBETCTBYIOIIME MM THUAPOKCHUIBI W BOJOPOJHBIE COEAUHEHUs HeMmeTauioB. l3MeHeHue
KHUCJIOTHBIX CBOMCTB BBICHIMX OKCHIOB U THAPOKCHUJIOB HEMETAUIOB B IEpUONAX W TpYIIax.
3aBHUCHMOCTb CBOMCTB KUCJIOT OT CTeNEeHU OkuciaeHus Hemeraiuia. Oxcupl. Kucinorel. OcHOBaHMS.
AwmdoTtepHbie coeauHeHus. [eHeTnueckas CBS3b MEXKAY PA3IMYHBIMU KJIACCaMU HEOPTaHHMYECKHX
BEILECTB.

Ilpakmuueckas paboma Ne5 «Peuienue sxcnepumenmanbHuix 3a0a4 O HEOP2AHUYECKOU XUMUU)
['eneTnyeckas CBsI3b MEXy Pa3IMYHBIMU KJaCCaMU OPTaHUYECKHUX BEILIECTB.

Ilpakmuueckasn paooma Ne6 «Peuienue IKcnepumeHmaibHulX 3a0ay N0 OP2AHUUECKOU XUMUUY.
Ilpakmuueckan paooma Nel «Ilonyuenue 2a3zo6 u uzyuenue ux ceolicme.

Ilpakmuueckaa paodoma Ne8«I'enenmuueckasa c6a36 MmeHcoy KIACCAMU OPZAHUUECKUX U
HeOpZaHUuYecKux euiecmey.

Kontpoabnasi padora Ne3 nmo reme «BemecrBa u ux cBoiicta» (9 yacon).

Tema 5 Xumusa u oo6uwecmeo.

XuMust ¥ MPOU3BOACTBO. XUMUYECKAsI TPOMBIILIEHHOCTh. XUMHUYECKasi TEXHOJIOTHS, €€ OCHOBHBIE
npuHUUbl. HayuHble NpUHOMINBL BaKHEMIIMX HPOU3BOACTB. IIpOM3BOACTBO CEpHOM KHCIOTHI.
[Ipon3BOACTBO KHUCIIOT, LIENOYEH, cosield. XUMHUS U CEJIbCKOe XO034WCTBO. Xumu3auus. Pactenus u
nmoyBa. YnoOpeHus U ux kinaccupukanus. XuMHUecKas MeIUopalus Mo4YB. XUMUUYECKHE CPE/CTBa
3alIMTHl PAaCTCHUH. XHWMH3aLUs XKUBOTHOBOJCTBA. XHUMHS M TPOOJIIEMBI OKPYKAIOMIEH CpeIbl.
3arpsizHenue armocdepsl. Oxpana arMocdepbl OT XUMUUECKUX 3arpsi3HEHUN. 3arps3HEHUs TTOYBBI.
[TouBooxpanHbie Mepornpusitud. «llamsaTe BoAb» M €€ ponb s 310pOBbs YENOBEKa. XHUMHUS U
MMOBCEHEBHAA )KM3Hb. XUMUYECKHUE CPEJCTBA TUTUEHBI 1 KOCMETHKHU. JloMaliHss anTeuka. XuMus U
numa. JKupel, 0Ky, yIiIeBO/Abl, COJIU B pallMOHE MUTaHUA. Pa3BuTHE MUIIEBOM MPOMBIIIUICHHOCTH.
[Tumessle no6aBku. [IpaBuna Oe30macHOCTHM MHpPH MCIOJIB30BAHUU CPEACTB OBITOBOM XHMHHU.
MexayHapoaHas CUMBOJIMKA 10 YXOAY 32 TEKCTWJIbHBIMU HM3AeNUsIMH. MapKupoBKa Ha yIakOBKax
MUIIEBBIX TPOAYKTOB M HH(POPMAIIHS, KOTOPYIO OHH CUMBOJIN3UPYIOT. KoHepeHIus «poib XUMUM B

MOEH KU3HU)

Kputepun oneHku y4eOHoii 1eATEJIbHOCTH

YpoBHUH 1 ypoBeHb - ypOBEHb 3HAKOMCTBA. YUYEHUK MOKET MPOU3BECTH OINO3HAHUE,
dbopmupoBaHus pasiuyue, COOTHECEHUE.
3HAHUU 2 ypOBEHB - BOCIIPOU3BEICHMS, T.€. YPOBEHb «PETPOLYKII.

3 ypoBeHb - 3HaHHEe-yMeHue (TI0 00pasiry).

4 ypoBeHb - 3HaHUe-TpaHC(hOpMAIUs - YMEHHME INPUMEHSTh pELIEHUs B
TBOPUYECKUX CHUTYyalusX. [lepeHoc yMeHHs B HOBBIC 00JIaCTU HE U3y4aBIIHECS
paHee.




OO0BEKT OLIEHKHU
METaIpeaIMETHBIX
pe3yIbTaToB

cpopmuposaHnoCcme pecyiamueHblX, KOMMYHUKAMUBHBIX, NO3ZHABAMENbHbIX
VHUBEPCATIbHBIX OeUCBUIL.

CIOCOOHOCTH 00Y4YaIOIIerocsi MPMHUMATH M COXPAHATH Y4eOHYI0 1edb H
3a/la4uM; CaMOCTOSITEIbHO NPeoOpa3oBbIBaTh MNPAKTHUECKYIO 3a1adyy B
MIO3HABATENbHYIO, YMEHHE IUIAHUPOBATh COOCTBEHHYIO JESTEIbHOCTh B
COOTBETCTBUHU C IIOCTaBJICHHOW 3aJauell M YCIOBHSAMH €€ peanu3aluu u
UCKaTh CPEJCTBA €€ OCYILIECTBICHUS; YMEHUE KOHTPOJIUPOBATh U OLIEHUBATh
CBOM JICWCTBHUS, BHOCUTh KOPPEKTUBHI B UX BBIMOJIHEHUE Ha OCHOBE OLIEHKU U
yuéTa XapakTepa OIIHOOK, MPOSBISATh HHULUATUBY U CaMOCTOATEIBHOCTD B
0o0yJeHuu;

yMeHHe OCYIIeCTBIAATh HWH(POPMAIUMOHHBIH MOMCK, CO0OP U BblIIejIeHHE
CyllecTBeHHOH  mHopMAaUMU U3  Pa3IMYHBIX  HH(POPMAIMOHHBIX
HUCTOYHUKOB;

yMeHHe HCIO0JIb30BATh 3HAKOBO-CUMBOJIMYECKHE CPeICTBA IS CO3AaHUS
Mojenell M3y4aeMbIX OOBEKTOB W MPOIECCOB, CXEM pEIICHHsS Y4eOHO-
MO3HABATENIbHBIX U MIPAKTHYECKUX 3a7a4;

CIOCOOHOCTh K OCYHIECTBJIEHMIO JIOTHYECKHX ONepanuil CpaBHEHUS,
aHanuza, 0000meHus, KiIaccu(UKalMU MO POJOBHJIOBBIM MpPU3HAKAM, K
YCTAaHOBJICHHUIO aHAJIOTUI, OTHECEHUS K M3BECTHBIM MTOHATHSM;

yMeHHe COTPYJIHUYATH C MeJaroroM M CBEPCTHUKAMM IIPU PEUICHUU
y4eOHBIX TIpOoOJIeM, MPUHUMATh Ha Ce0s OTBETCTBEHHOCTh 3a PE3yJbTaThI
CBOUX JIEUCTBUM.

Orenka
MeTanpeIMETHBIX
pe3yIIbTaToB

OlnieHKa yHUBEPCAIBHBIX YU€OHBIX IEUCTBHUI, 00yJarOMMXCs (PEryIsiTUBHBIX,
KOMMYHHKATHBHBIX, [O3HABATENIbHBIX), T.€. TAKMX YMCTBEHHBIX JCHCTBUIl
o0Oyyaroluxcsi, KOTOpble HAIpaBJI€Hbl HA AaHAJIU3 CBOEHM I103HABaTEIbHOMN
JeSITebHOCTH U YIPaBJIEHUE €10, TPOBOAUTCS B (hopme

- peuieHMsl 3a7ad TBOPYECKOTO U IIOMCKOBOTO XapakTepa (TBOpYECKHE
3aJlaHUs, UHTEJUICKTYalIbHbIM MapadoH, MHPOPMALMOHHBIA NOUCK, 3alaHUs
BapHaTUBHOIO MOBBIILIEHHOT'O YPOBHS);

- IPOEKTHOM 1€ATEIbHOCTH;

- TEKyIIUX M HUTOrOBBIX MPOBEPOYHBIX PA0OOT, BKIIOYAIOIIMX 3aJaHHUS Ha
IPOBEPKY METANPEAMETHBIX Pe3yIbTaTOB O0YUEHHUS;

- KOMIUIEKCHBIX pabOT Ha MEKIIPEIMETHON OCHOBE;

- [ejarorudyeckoe  HaOMIOJeHHWEe  OTAENbHBIX,  HpeXJae  BCEro,
KOMMYHUKaTUBHBIX Y Y /I

MoHUTOpUHT  C(OPMHPOBAHHOCTH METANpEIMETHBIX y4eOHBIX yMEHUM
IpeJIoiaraeT MCIOJIb30BAHUE HAKOIUTEIBHON CHCTEMBI OLIEHKHM B XOJ€
TEKylero oOpa3oBaTeiabHOro nmpouecca. [ 3Tux nmened  MOXer
UCIONb30BaThCs JIMCTBI MHAMBUAYAJIBHOTO pa3BUTUA, IA€ (QUKCUPYETCS
YCIIEIIHOCTh BBIIIOJIHEHNS KaXKIbIM YYEHUKOM 3aJaHUN IIPOBEPOUYHBIX U
KOHTPOJIbHBIX ~ pa0oOT, HAIEJIEHHbIX Ha IMPOBEPKY PpErYyISTHUBHBIX U
no3HaBarenbHbIX YVYJI. 3anosHeHHble TaOMMIBI TO3BOJIIOT IMPOBECTH
KaueCTBEHHBIN aHAJIW3 MHAWBHUIYAJIbHBIX JOCTHKEHMH YYallluXcsl, BBIIBUTH
po0esbl M CKOPPEKTHPOBATH paboTy 1o ocBoeHH0 YV /1.

Kpurepnn onenkn
paboThI
oOydJaronmxcs B
rpymre (KoMaHse)

yMEHHUE pacTipeeTuTh paboTy B KOMaH/IE;
YMEHHME BBICIYLIATh APYT APYra;
COTJIaCOBAHHOCTH JCHCTBUIM;
MPAaBUWJIBHOCTH U ITOJHOTA BBICTYIUIEHUN;
AKTHUBHOCTB.

OrueHka

1. OueHka JIHWYHOCTHOTO IIporpecca MO KOHTEKCTHOW HHpopmarmu —




JUYHOCTHBIX MHTEPIPETALMHU PE3YJIbTATOB NEAAroruueckux U3MEPEHH Ha OCHOBE JINCTOB
pe3yabTaTOB WHJIUBUIYAJIbHOTO Y4€Ta: OTCICKUBAHUE, KaK MEHSIOTCS, Pa3BUBAIOTCS
UHTEpeChl peOEHKA, €ro MOTHBAIUs, YPOBEHb CAMOCTOSATEIHHOCTH, U PSI
JIPYTUX JIMYHOCTHBIX JNEUCTBUM. [ J1aBHBIA KPUTEPUN JIMUHOCTHOTO Pa3BUTHUSA
— HaJIM4KE MOJIOKUTEILHON TeHICHIIMHU PA3BUTHSL.

2. OueHka 3HaHUS MOPAJIbHBIX HOPM U CHOPMHUPOBAHHOCTH MOPAIBHO-
ATUYECKUX CYXKJICHUH O TOCTYyNKaX M JECUCTBUAX JIIOAEH SBISETCA
HAKOIIUTEJIbHOM M TNPOBEPSAETCS Yepe3 CUCTEMY IMPOBEPOUYHBIX, TECTOBBIX
3a/IaHUI 110 TPEIMETy, KOTOpble NpPENAINoiaraloT BKJIIOYEHUE 3aJaHuil Ha
3HaHHWE MOPAJIBHBIX HOPM U CPOPMHUPOBAHHOCTH MOPAIbHO-3TUYECKUX
cyxaeHuil. Pe3ynpTaThl (DUKCHPYIOTCS B JIMCTaX aHAlM3a IMPOBEPOYHBIX,
TECTOBBIX PabOT, HAKOMUTENIbHAS OLIEHKA IMOKa3bIBA€T OCBOCHHOCTH JaHHBIX
y4eOHBIX JIEUCTBUII.

3. llcuxomoruueckas  AMArHOCTHKA  IPOBOAMTCS IO  BOIPOCaM
c(OPMHPOBAHHOCTH BHYTPEHHEH MO3HMLUU OOYYaroIIerocs; OpUeHTalus Ha
COJIEpKaTENIbHbIE MOMEHTBI 00pa30BaTeIbHOTO porLecca;
c(OpMUPOBAHHOCTH CaMOOLEHKH; C(POPMUPOBAHHOCTH MOTHBALMU y4eOHOMU
JESITEIIBHOCTH.
®dopmbl (pUKcAMK | - JINCTHI JOCTHIKCHUH,
PE3YJIBTaTOB OLEHKH | - CIIPABKH I10 pe3y/bTaTaM BHYTPUILIKOJIBHOTO KOHTPOJIS,
JIMYHOCTHBIX - pe3yJIbTaThl TECTOB,
JOCTUKECHUM - IPOTOKOJIBI 3KCIIEPTHBIX OLEHOK,

- JHCBHHUKHU H&6JHOIIGHI/I$[ YUUTCIIA,
- XapaKTCPHUCTHKH 06yqa101111/1xc51,

DOopMBI OTICHKU - TepCOHU(UIMPOBAHHAS (IEMOHCTPUPYIOIIAS JIOCTHKCHUS KOHKPETHOTO
JIMYHOCTHBIX pebeHKka),
pe3yIIbTaToB - HE TEePCOHM(UIMPOBAHHAS (XapakTepusyromas IOCTHXKCHHS B KIacce,

00pa3oBaTeNbHON CTYIEHH, Y KOHKpeTHOro yuurens, B OY),

- KauecTBEHHas (U3MEpeHHas B HOMMHATHBHOM IIKaJie: €CTh/HET),

- KOJMYecTBEHHass (M3MEpeHHas, HampuMep, B PAHTOBOM  IIKOJE:
OoJIbIIe/MEHBIIIE),

- HHTerpajbHas (KOMILJIEKCHbIE TECThI, TOPT(OIINO, BHICTABKH, IPE3EHTALNHN),
- muddepeHnripoBaHHast (OIIEHKU OTJEJIbHBIX aCIEKTOB Pa3BUTHS).

KpuTepIm OlleHMBAHHUA 3HAHUIL IO XUMHH

Pe3ynbratom npoBepkH ypoBHSI YCBOGHMsI yUeOHOIO MaTepuaia siBisiercs orMerka. [IpoBepka
U OLIEHKA 3HAHWH MPOXOAMUT B XOJA€ TEKYLIMX 3aHATHH B YCTHOM MM mucbMeHHOH ¢opme. Ilpu
OLIEHKE 3HaHWM ydaluxcs mpejrnosaraerca oopamarh BHUMaHue Ha NMPaBUIbHOCTh, OCO3HAHHOCTD,
JIOTUYHOCTB U J0Ka3aTEIbHOCTh B U3JI0KECHUU MaTEpHUalla, TOYHOCTD UCIIOJIb30BaHUs TEPMUHOJIOTUH,
CaMOCTOATEJIBHOCTb OTBETA.

OueHka yCcTHOIO OTBeTa

IIpumeyanue. [0 OKOHUaHHM YCTHOTO OTBETA YyUAUIETrOCs MEaroroM MaéTcs KpaTKUWA aHaJIn3
OTBETa, OOBSBIAETCS MOTHBMPOBAHHAS OLIEHKA. BO3MOXHO MpUBICUEHHE IPYIHX y4alluxcs JUIs
aHaJIM3a OTBETA, CAMOAHAIIN3, IIPEUIOKEHUE OLICHKH.

OtMeTKa «5»: OTBET MOJIHBIN U IPABWIBHBIN Ha OCHOBAaHUH U3YyUEHHBIX TEOPHIL;

- Marepuan H3JI0KEH B OINPEACIICHHOW JIOTMYECKOM IOCIEN0BATEIbHOCTH, JUTEPATYPHBIM
SI3BIKOM;

- OTBET CAMOCTOATEIIbHBIM.

OtBer «4»: OTBET NOJIHBIN U NPAaBUIbHBIA HA CHOBAHUU U3YyUEHHBIX TEOPHIL;




- MaTepual M3J0XKEH B ONPEICIECHHOM JIOTMYECKON IOCIEN0BAaTENbHOCTH, IPU 3TOM
JOIYLIEHbI IBE-TPH HECYIIECTBEHHbIEC OUIMOKHU, UCIIPABICHHBIE 110 TPEOOBAHUIO YUUTEII.

OtrMerka «3»: OTBET IOJIHBIM, HO MPU 3TOM JONYILIEHA CYIIECTBEHHAs OIIMOKAa WM OTBET
HEIIOJIHBIN, HECBA3HBIM.

OtmeTKka «2»: Tpu OTBETe OOHAPY)KEHO HEMOHMMAHHE YYAIIMMCS OCHOBHOTO COAEP)KaHUS
yueOHOro Mmarepuajga WIHM JONYyLIEHbl CYIIECTBEHHbIE OIIMOKU, KOTOPbIE Yy4YallUiics HE MOXKET
WCIIPABUTH IIPU HABOJSIIMX BOIPOCAX YUUTENS, OTCYTCTBUE OTBETA.

OuneHka 3KCepuMeHTAIbHbBIX YMEHU I

OneHka cTaBUTCA Ha OCHOBAHMHU HAONIONEHHS 3a YYalIMMUCS M MHCBMEHHOTO OTYeTa 3a
pabory.

Otmerka «5»: paboTa BBIOJHEHA MOJHOCTHIO M TPABWIIBHO, CAEJAHBI TPABUIbHBIC
HaOJIOACHUS U BBIBOJIBL;

- SKCIIEPUMEHT OCYIIECTBIICH 10 IJIaHY C YYETOM TEeXHUKH O€30MaCHOCTH U MPaBUII paboTHI ¢
BEIIECTBAMH U 000PYIOBaHUEM;

- NPOSIBIEHBl OPraHMU3AlMOHHO - TPYJIOBBIE YMEHMS, MOAJAEPKUBAIOTCS YUCTOTA pabodero
MecTa U MOPAJO0K (Ha CTOJIe, 5KOHOMHO UCIIOJIb3YIOTCS] pEaKTHBHI).

OtMmeTka «4»: paboTa BBITIOJIHEHA PABUIIBHO, C/ICTaHbI MPABHIIbHBIC HAOIIOIEHUS U BBIBOIHI,
HO TIPH 3TOM 3KCIEPUMEHT MPOBEJCH HE MOJHOCThIO WM JONYIIEHbl HECYLIECTBEHHbIE OLIUOKH B
pabote ¢ BemiecTBaMu 1 000pyIOBaHUEM.

Otmerka «3»: paboTa BBINOJIHEHA NMPaBWIBHO HE MEHEE 4YeM HAIlOJOBHHY WJIM JIOMYyIEHa
CyIIECTBEHHass OmMHOKa B XOJE€ OKCIIEPUMEHTa B OOBSCHEHHH, B O(QOpPMIECHUH paldOTHI, B
COOJIIFOJICHUH NPaBWJI TEXHUKHM 0€30I1aCHOCTH Ha paboTe C BelleCTBaMH U 000pyl0BaHHEM, KOTOPas
HCIPABIIAETCS 10 TPEOOBAHUIO YUUTES.

OtmeTrka «2»: JonyiieHs! aBe (1 0ojiee) CyIeCTBEHHbIE OMIMOKU B XOJ€: KCIEPUMEHTa, B
00BsICHEHUH, B 0)OPMIICHUU PabOTHI, B COOJIIOJICHUN MTPABUI TEXHUKH 0€3 OMAaCHOCTH MPH paboTe C
BEIIECTBAMH U 000pYIOBaHMEM, KOTOpbIE ydallUiics HE MOXET HCIPaBUTh AaXKe MO TPeOOBAaHUIO
YUUTES;

- paboTa He BBINOJIHEHA, Y YYaIIerocs OTCYTCTBYET 3KCIIEPUMEHTAIbHbIE YMEHHSL.

OneHka caMOCTOATEIbHBIX MUCbMEHHBIX H KOHTPOJIbHBIX padoT
Ounenka "S" ctaBuTCS, €CIIM YUCHUK:
— BBINOJHUI paboTy 6€3 OMHMOOK U HEJIOUETOB;
— JOIYCTHJI He 0oJiee OJTHOTO HeloueTa.
Ounenka "4" cTaBUTCS, €CJIM YUEHUK BBIIOJHUI pab0OTy MOJHOCTHIO, HO IOMYCTHII B HEM:
— He 0osee 0HOM HeTrpy0oii OMMOKY U OJJHOTO HEJOUYETA,
— WM He OoJiee IByX HEJAOYETOB.
Ouenka "3" craBuTCA, €CM YYEHHK MPABUIBLHO BBITIOJHWI HE MEHEE MOJOBUHBI PaOOTHI WU
JOTTYCTHII:
— He 0OoJee IBYX rpyObIX OIIHMOOK;
— WM He Oosee ogHOM rpy0oil U 01HOM HErpyOOii OIIMOKY U OJJHOTO HEJO0YETa;
— WIK He 6ojiee ABYX-TpeX HErpyObIX OUIMOOK;
— WJIA OJHOM HEerpyOo¥ OMIMOKU U TPEX HEJIOUETOB;
— WIU IpU OTCYTCTBUU OIIMOOK, HO NMPH HATUYMH YEThIPEX-MISATH HEA0UYETOB.
Ouenka "2" craBuTCS, €CIU YUYEHUK:
— JONYCTHJI YHCJIO OIIMOOK M HEJO0YETOB MPEBOCXOJIAIIEe HOPMY, IPU KOTOPOU MOKET OBITH
BBICTaBJICHA OIlcHKa "3";
— WJIN €CIIU NPaBUJILHO BBIITOJIHWI MEHEE TIOJIOBUHBI PAOOTHI.
IIpumeuanue.
— VYuurene MMeEET NPaBO MOCTAaBUTh YYEHHMKY OLIEHKY BBIIIE TOH, KOTOpas IpeLyCMOTpEHa
HOpMaMH, €Clii YYEHUKOM OpPUTHMHAIBHO BBIMOJIHEHA padoTa.



— OIeHKH ¢ aHaJu30M JOBOJATCS JI0 CBEACHUS y4YalUXCs, KaK MPaBWJIO, HA MOCIETYIOIIEM
ypOKe, peaycMaTpruBaeTcs paboTa HaJl OIIMOKaMH, yCTpaHEeHHEe ITPoOeTIoB.
Ounenka TecToBbIX padoT
TecThl, cocTosie W3 MATH BOMPOCOB MOXHO HMCIOJB30BAaTh IOCIE H3YYEHHUS Ka)JI0Tro
Marepuana (ypoka). Tect u3 10—15 BonpocoB ucnonb3yeTcs sl MIepUOANIECKOT0 KOHTpos. TecT
n3 20—30 BompocoB HEOOXOJMMO HCIOJB30BaTh I MTOTOBOTO KOHTpoJis. Ilpu olneHuBaHUH
WCIIONB3YETCs CIeAYIOas IIKaja: JUisl TeCTa U3 MSTH BOIIPOCOB
— HET OIIMOOK — OLIEHKA «5»;
— oJHa OmHMOKa — OLICHKA «4»;
— 1B OIIMOKHU — OIIEHKA «3»;
— TpH OIIMOKHU — OLIEHKA «2».
Jlna mecma u3z 30 6onpocos:
— 25—30 nmpaBUIBHBIX OTBETOB — OIICHKA «5»;
— 19—24 npaBUIBbHBIX OTBETOB — OIICHKA «4;
— 13—18 npaBUIBHBIX OTBETOB — OIICHKA «3»;
— MeHbIIe 12 nmpaBWIbHBIX OTBETOB — OLICHKA «2».

Onucanue mecra y4e0OHOro npeaMera B y4eOHOM ILIaHe

[Mpenmer «XuMus», OTHOCHTCS K TpeAMETHOW o0nact «ECTeCTBEHHOHAYYHBIC MPEIMETHI», B
yaeoHoM miane MBOY Ilkoma Ne 100 nHa m3yuenue manHoro npeamera B 10 kimacce otBoautes 2
yaca B Hejemo, (68) yaco B rox, B 11kmacce 2 yaca B Hepenaro 68 yacos B roa. O0Iee KOJIUIECTBO
gacoB 3a 2 roma oOydenus — 136 gwacoB. Ha Ttematmdeckune KoHTposbHBIE padboTel B 10 kimacce 5
yueOHbIX yaca. Ha nmpaktuueckue pabotsl — 7 4. Ha Tematnueckue KoHTposbHbIE paboThl B 11kmacce
5 yueOHBIX Yaca, Ha PaKTHIECKUue padboTsl — 6 4.

MarepuajibHO-TeXHHYEeCKOe o0ecriedyeHue 00pa3oBaTeIbLHOM AesITeJIbHOCTH
1. Xumus. 8-11 xmacc Paboume mporpammbl mo yueObuumkam O.C.I'aGpuensina /aBrt.-coct. I'.H.
Macnakosa, H.B. CadpoHnos. - u3a. 2-e nepepad. - . — Boarorpaa: Yuurens, 2019-199c.
2. Tabpuensu O.C. Xumus. 10 kmacc. ba3oBsiii ypoBeHs. - M.: [Ipoda, 2014r.
3. Tabpuensu O.C. Xumus.11 kinacc. ba3oBslii yposens. - M.: [Ipoda, 2014r.
CpeacrBa 00yueHus.
1. IleuatHble mocoous.
Tabauuwor:
1. Cepus UHCTPYKTUBHBIX TaOJIUI] 10 XUMHH
2. Cepus TabauII IO OPTAaHUIECKON XUMHH
2.lndopMannOHHO-KOMYHMKATHBHbIE CPE/ICTBA:
1. MyneTuMeauiiable nporpamMmsl (00yJarolue, TPEHUHIOBbIE, KOHTPOJIUPYIONINE) XUMHUH.
2. DnekTpoHHast OMOIMOTEKA M0 XUMUHU.
3. Texunueckue cpeacTBa 00y4eHHUsI.
OKpaH
Hoyt6yxk
MynbTUMEIUIHBINA IPOEKTOP
Kononkn
IIpunTep
Kounexknumn:
o Tommuso
e Hedts
o Crexkio

agbrwbnE



o [lmactmaccer

[Tone3nblie UcKoMaeMble

Mopein:
e Ha0Op Ui COCTABIICHUS IIAPOCTEPKHEBBIX MOIENICH MOJIEKYJT
e Mogenb KpUCTAIIIMYECKUX PELIETOK XJIOPUJIA HATPHs, JIbJa
OobopynoBanue:

e IlratuB mys npobupok
o JlabGopaTopHbi€ IITaTUBbI
e IIpobupku
e Jlepxkarenu 1uist mnpoOUPOK
e T'a3oorBOAHBIE TPYOKH
e CrnupTOBKH
o Becsol anTekapckue
e Amnmnapat Kunmna
e Cerku MeTaNIMYECKHE
o Jlokeuku AJis CXKUTaHUs BEIIECTB
e Koa0sI pa3au4Hbix 00BEMOB
e (CrakaHbl XUMUYECKHE
o CreknsHHbIE TUIHHPbI
e CrexJsHHbIC TUMETKU
o CrekisHHbIE TPYOOUKHU
e BopoHku
o ®apdoposas nocyna

Yyeounie TA0IUIBI:
o Ilepnonnueckas cucrema xumudeckux aneMeHToB J1. 1. Menneneena
e Tabnuua pacTBOPUMOCTH KUCIOT, COJIEH U OCHOBaHUH B BOJIE
e DIEKTPOXUMUYECKUH sl HAPSIKEHUS METAJLIOB
e [lnakatel mo xumuu i 8-11 kimacos
e [lopTpeTsl BRIAIOMINUXCS YUEHBIX — XUMUKOB

Jluteparypa aJst yyamuxcs
1. E.A. Epemun, H.E. Ky3pmenko «CripaBoyHHMK HIKOJIBHUKA 110 XuMuu 8-11 knacce, M,
«dpoda», 2010 .
2. JL.YO. AnukGepoBa «3anumatenbHas xumusi», M, «ACT — [Ipeccy», 2009r.
3. Xumus. 10 knacc. bazoselii yposens. O.C. I'abpuensn. - M.: [lpoda, 2014.
4. Xumus. 11 xmacc. bazosenit yposenb. O.C. 'abpuensH. - M.: Ipoda, 2014.

JIuteparypa nis yduress
1.T'a6puensu O.C. Xumus. Metoauueckoe nocooue. 10 kmacc- M.: JIpoda. 2003-156¢.
2.I'abpuensa O.C., I1.H. bepe3kun, A.A. Ymakosa, A.E. Kupumiosa, H.B. Ky3smuna, I'.B.
MaiiopoBa, A.H.  IlpomutenoB. KonTponsHbie 1 mpoBepouHbie paboThl. Xumus 10kmacc-
M.: Ipoda. 2005-150c.
3. I'abpuensu O.C. Xumus. Metonudeckoe mocodue. 11kmace. M.: Ipoda. 2003. — 156¢.
4. I'abpuensan O.C. KontpoinbHble 1 mpoBepouHblie padoTsl. Xumus 11xkmace. M.: JIpoda.
2004. -120c.
5.TI'abpuensu O.C, JIsicakoBa I'.I'., BBenenckas A.I'. HacronpHast kHUTa yauTtemns. XuMus
1lxnacc. B nByx wactsax. M.: JIpoca 2004. -320c.



HNuTepHer pecypcebl

1.

2.
3.
4

oo

10.
11.
12.
13.

14.
15.

Xumust XuMudeckas Hayka U oopasoBanue B Poccun http://www.chem.msu.su/rus

Xumus u XKuszap — XXI Bek http://www.hij.ru

I'azera «Xumusi» v callT Juis yuutens «S51 uay Ha ypok xumum» http://him.1september.ru
ChemNet: moprain GpyHIaMEHTAIBHOTO XHMHUYECKOTO 00pa30BaHHMs
http://www.chemnet.ru

AJIXUMUK: caiit JI.FO. Anuk6eposoii http://www.alhimik.ru

OCHOBBI XMIMUH: 00pa30BaTEIbHBIN CANT IS IKOJbHUKOB U

CTyIeHTOB http://www.hemi.nsu.ru

Xumust B OTKpBITOM KoJutemke http://www.chemistry.ru

WebElements: onIaiiH-CIpaBOYHMK XMMUYCECKUX JeMEeHTOB http://webelements.narod.ru
Bupryansnas xumuueckas mkosta http://maratakm.narod.ru

3aHuMaTenbHas XMMHUS: Bce 0 Metauiax http://all-met.narod.ru

Mup xumun http://chem.km.ru

Komnekus «EcTecTBeHHOHAayUHBIC 3KCIIEPUMEHTBI»: xumus http://experiment.edu.ru
XuMust st BCEX: WILUTIOCTPUPOBAHHBIC MaTePHAIIbI [0 001, OpraHMYecKo# u
Heopranuueckoi xumun http://school-sector.relarn.ru/nsm/

DnekTpoHHas OMOIMOTEKA M0 XMMUH U TexHukehttp://him.1september.ru

Bank megarormdyeckoro omeita. MeToquuecKre pa3pabOTKH YPOKOB XUMHH COPOCOBCKHX
yaurenei. http://www-windows-

1251 .edu.yar.ru/russian/pedbank/sor_uch/chem/index.htmi

Xumusi: Komnekuuss MaTepwaioB Ui YYUTENIs XUMHH: TEMAaTHYECKHE IUIAHBI,
MIPOBEPOYHBIC pabOThI, MeIMa-yPOKHU, MaTepHaibl onmmmua. http://sysmanova.narod.ru

16.Caiitr ®UII;


https://www.google.com/url?q=http://www.chem.msu.su/rus/&sa=D&ust=1592150551651000
https://www.google.com/url?q=http://www.hij.ru/&sa=D&ust=1592150551651000
https://www.google.com/url?q=http://him.1september.ru/&sa=D&ust=1592150551652000
https://www.google.com/url?q=http://www.chemnet.ru/&sa=D&ust=1592150551652000
https://www.google.com/url?q=http://www.alhimik.ru/&sa=D&ust=1592150551652000
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