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2020 ropg

PaGouast mporpamMma ¢ W3MEHEHMSAMM M JOTIOJHEHUSMH, NPOBEPEHHBIMU 3aMECTHTEIEM
qupekropa o YBP 28.10.2020 r. , pacCMOTpPEHHBIMM Ha 3aceJaHUM UIKOJIBHOTO
MeToauueckoro oobeauHeHus ( mpotokos Ne2 ot 28.10.2020 r.), yTBEp>KICHHBIMHU
npukazoMm Ne 48/1 ot 29.10.2020 .



IosscHUTEABLHAA 3AIINCKA

PaGouas mporpamma no xumuu B 10-11 xmaccax (06a30BbIi ypoBeHB) pa3paboraHa

B COOTBETCTBUH C:

e OeepanbHBIM 3aKOHOM OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
Oenepaunn» (C IBMEHEHUSIMU U JIOTIOJTHEHUSIMU );

e OI'OC COO, yTBEepKIECHHBIM MPHUKa30M MHHUCTEPCTBA 0Opa3oBaHMs U Hayku PD
No 413 ot 17 mas 2012 r. (¢ UBMEHEHUSMH U TOTIOJTHEHUSIMH);

¢OOIT COO TBOY COMI ¢ EkarepuHoBKa, YyTBEpKACHHOW mpukazoMm Ne 62/2 ot
29.08.2019 r. (c UBMEHEHUSIMU U JOTIOJTHEHUSIMH );

ellonmoxennem o Paboueit mporpamme I['BOY COIIl c. ExarepuHoBKa,
yTBepKJIeHHbIM npukazom Ne 4/1 ot 8.02.2018 .

e [Iporpammoii no xumun mnox penakuueit O. C. ['abpuensim, U. I'. Octpoymos, C. A.

Cnankoe. ba3oBblii yposeHb.- M: Ilpocsemenne, 2019r.

o Vuebuukamu: O. C. I'abpuensH, U. I'. Octpoymos, C. A. Crnagkoe. Xumus. 10
kiacc. bazoBeiit ypoBeHs: yueoHuk.-M: IIpocsemenue, 2019r.
O. C. T'abpuensn, U. I'. Octpoymos, C. A. CnankoB. Xumus. 11 xnace. ba3oBerit
ypoBeHb: yueOHUK.-M: [Tpocsemenue,2019r.
3a ocHOBY B3sTa iporpamma mo xumuu B 10-11 kmacce nox pemaxmueit O.C. I'abpuensna,
2019 rox (1 ywac B Henmemo). B cBs3u ¢ tem, uro 80% yuamuxcs 11 xiacca BeIOMparoT
TEeXHUYECKoe HarpasiieHHe B BY3pl, ObUI0 yBenmnMueHO KOJMUECTBO 4acoB B 11 kiacce Ha

BBIINTOJIHCHHUC IMMPAKTHUYCCKUX BaﬂaHI/IfI, PCUHICHUC 3aia4 Pa3HOT'O YPOBH:I.

B ceésa3u ¢ npoonenuem ocennux xamuxyn 2020-2021 yyebnoco 2oda ma 00Hy Hedeno no
npuyuHe NaHoemMuu nO KOPOHOBUPYCHOU UHGEeKyuu YMeHbUIeHO KOIUYeCmeo Hacos Ha
uzyuenuu xumuu 6 10 xnacce na 1 yac 6e3 usmenenus cooepicanus npoepammsl (33 yaca
6 200 — 6 10 xnacce, ), 6 11 knacce na 2 uaca (66 uacos 8 200) (npuxaz Ne48/1 om

29.10.20202.).

Lenamu uzyuenus xumuu @ cpeoneii WIKoJ1e AGNAIOMCA:

1) bopmupoBanue y yuyammxcs yMEHHS BUAETH W IIOHMMATh LEHHOCTh OOpA30BaHMA,

3HAYUMOCTh XHMHYCCKOI'O 3HAaHHA O KaXIJO0Iro 4YCJIOBCKA, HC3aBUCHMMO OT €Io



npoecCHOHATBPHON JIeSTeNFHOCTH; YMEHUS pa3ianyaTh (PakThl U OLEHKH, CPaBHUBAThH
OLICHOYHBIC BBIBOJBI, BHJIETh MX CBSI3b C KPUTEPUSAMH OLEHOK M CBS3b KPUTEPHUEB C
OTIpeNieIEHHON CUCTEMO 1eHHOCTeH, GopMyTHpoBaTh 1 0OOCHOBHIBATh COOCTBEHHYIO

MMO3UIIHIO;

2) (opMHpOBaHWE y YYAIIMXCS IIEJOCTHOTO MPEACTABIEHHS O MHUPE M POJIM XUMUH B
CO3/IaHMHM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHpA; YMEHHUS OOBSICHATH
OOBEKTHI U TMPOILECCH OKPYKAIOIIEH NEeHCTBUTEIBHOCTH —IIPUPOJIHOM, COIMATBHOM,
KYJIbTYPHOMH, TEXHUUYECKON CPEJibl, UCIOJIb3YS AJIS ATOI0 XMMHUYECKNE 3HAHNUS;

3) npuolGpeTeHne 00yJaAIOMIMMUCS OMBITA PA3HOOOPA3HOM NEATETBHOCTH, OTBITA TIO3HAHMS
U CaMOIIO3HAHUS; KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEW), HMMEIOIINX
YHHMBEPCAJIBHOE 3HAUEHUE JJIS Pa3/IMUHbIX BUJIOB JIEATEIBHOCTH, — HABBIKOB PELICHUS
npo0OsieM, TPUHATHA pelIeHUi, TMOouCKa, aHanu3a U 00paboTku HHMOPMAIHH,
KOMMYHHMKATHUBHBIX HaBBIKOB, HABBIKOB H3MEpPEHUH, HaBBIKOB COTPYIHUYECTBA,

HAaBBIKOB 0€3011aCHOIO 06paH_[eHI/I$I C BCIICCTBaAMU B HOBCGI{HCBHOI\/JI KH3HU.

IInanupyemble pe3yJbTaThl H3y4eHHs] Y4eOHOro npeaMera « XHMHSD)

B pe3yabTaTe u3yueHusi yueOHOro npeamera «XuMush> Ha YpOBHe CpelHero oo1ero
o0pa3oBaHus:
BrinyckHUK HA 0230BOM YPOBHE HAYYUTCS:

—  pacKphIBaTh Ha MPHUMEpPax pPOJIb XUMHUU B (POPMHPOBAHUU COBPEMEHHOUW HAy4IHOM
KapTHUHBI MUpa U B IPAKTUYECKOM JESITEIIbHOCTU YEJIOBEKA;

— JIEMOHCTPUpPOBATh Ha MPUMEPAX B3aUMOCBI3b MEXKAY XUMHUEH U JIPyrUMHU
€CTECTBEHHBIMU HAayKaMU;

— packpelBaTh Ha MpUMEpax TOJIOKEHUS TEOPUM XHUMHUYECKOTO  CTPOCHUS
A.M. Bbytrneposa;

— mnoHuMath puznyeckuii cMmbica [leproanyeckoro 3akona /I.M1. MenaeneeBa u Ha ero
OCHOBE OOBSCHSATH 3aBUCHMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB U OOpa30BaHHBIX HUMH
BEILIECTB OT AJEKTPOHHOIO CTPOCHUS aTOMOB;

—  OOBSACHATH MPUYMHBI MHOTOOOpa3Hs BEIECTB HA OCHOBE OOIIMX MpPECTaBICHUN 00
HX COCTaBE U CTPOEHUHU;

— TPUMEHSATH TMpaBUJa CUCTEMATUYECKOW MEXAYHApPOJHOW HOMEHKJIATYpbl Kak

CpeACTBa pa3NUYEHUs U UACHTU(UKAIIMH BELIECTB MO UX COCTaBY U CTPOCHHUIO;



—  COCTaBIISITh MOJICKYJSIPHBIE U CTPYKTYpHBIE (POPMYIBI OPraHMYECKUX BEUIECTB KaK
HOCcHUTeNel WHQPOpPMAlMU O CTPOSHUM BEIIECTBA, €r0 CBOWCTBAX W MPHHAJJICKHOCTH K
OTIpeJICIEHHOMY KJIacCy COCTUHEHHUIA;

—  XapakTepu30BaTh OPraHWYECKHE BEIIECTBAa IO COCTaBYy, CTPOSHHUIO M CBOWMCTBAM,
YCTaHABIMBATh TPUYMHHO-CIIEJACTBEHHBIC CBS3U MEXKIY JaHHBIMH XapaKTePUCTHUKAMU
BECIIICCTBA;

— TPUBOIUTH TMPHUMEPHl XUMHYECKUX PEAKIMi, PACKPHIBAIONIUX XapaKTePHBIE
CBOMCTBA THIUYHBIX TPEJCTABUTENICH KIACCOB OPraHMYECKHX BEIIECTB C IENBI0 HUX
uaeHTU(GUKAIMN ¥ 00bICHEHUS 00JaCTH TPUMEHECHNS,

—  TPOTHO3WPOBATh BO3MOKHOCTh IPOTEKAHHS XHMHUYECKHX pPEAKIUi Ha OCHOBE
3HAHUW O TUIIAX XHMHUYECKOM CBA3M B MOJIEKYJIAX PEAareHTOB M HX PEAKIUOHHOMU
CIIOCOOHOCTH;

—  WCHOJIb30BaTh 3HAHUS O COCTaBEe, CTPOCHUU M XMMHYECKUX CBOWCTBAX BEIECTB IS
0€30MMacHOTO MPUMEHEHUS B IPAKTUYECKOH NEATEIbHOCTH;

—  TPUBOIUTH TPHUMEPHI MPAKTUYECKOTO HCIIOJIB30BAHUS TPOJYKTOB TepepaboTKu
He)TH © TPUPOJHOTO Ta3za, BBICOKOMOJEKYISPHBIX COCAWHEHUN (MOJMATUIICHA,
CUHTETHYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

— TPOBOAWUTH OMNBITHl TIO PACMO3HABAHUIO OPTraHWYECKUX BEIIECTB: TIIIMIECPHHA,
YKCYCHOW KHUCIJIOTBI, HEMPEACTbHBIX MXUPOB, TIIOKO3bI, Kpaxmaia, OeJIKOB — B COCTaBe
MUIIEBBIX MPOJTYKTOB M KOCMETUYECKUX CPEJICTB;

—  BJAJETh MPaBUJIAMH U IpHEeMaMu 0€30MacHO pabOThl C XMMHYECKUMHU BEIIECTBAMU
1 J1ab0paToOpHBIM 000PYIOBAaHUEM;

— YCTaHaBJIMBATh 3aBUCHUMOCTh CKOPOCTH XUMHYECKOW pEaKIMu U CMEIICHUS
XUMHYECKOTO PABHOBECHUS OT PA3NIMYHBIX ()AaKTOPOB C IENBIO OMPEACTECHUS ONTHMAIbLHBIX
YCIIOBUHM IPOTEKAHUSI XUMHUYECKUX MTPOIIECCOB;

—  TPUBOJUTH MPUMEPHI THIPOIH3a COJICH B MOBCEIHEBHOMN )KM3HU YETIOBEKA;

—  TPUBOIUTH TPUMEPHl OKHUCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKIMA B MPHUPOJE,
MIPOM3BOJICTBEHHBIX MPOIIECCAX U KUZHEICATEIILHOCTH OPraHU3MOB;

—  TPUBOJUTH MPUMEPHI XUMHUYECKHX PEAKIHI, PACKPHIBAIOMINX OOIME XMUMHUYECKUE
CBOMCTBA MPOCTHIX BEUIECTB — METAJIOB U HEMETAILIOB;

—  TPOBOJMUTH PAaCUYEeThl HA HAXOXKICHHE MOJEKYISIPHOU (OpMymbl YriIeBOJIOpPOJa IO
MPOYKTaM CTOPaHMs U 10 €r0 OTHOCUTENHHOM TNIOTHOCTH U MAacCOBBIM JIOJISIM 3JIEMEHTOB,
BXO/IAIIHX B €TI0 COCTaB;

—  BJAJETh MpaBUIaAMHU 0€30MACHOTO OOpAICHHSI C SIKUMU, TOPIOUYUMHU U TOKCHYHBIMH

BCIICCTBAMH, CPCACTBAMUA OBITOBOM XHUMHU,



—  OCYIIECTBJIATH MOMCK XUMUYECKON MH(POPMALIUU IO HA3BAHUSAM, HACHTH(PHUKATOPAM,
CTPYKTYpPHBIM (hOpMyJIaM BEIECTB;

— KpUTHYECKM OIICHMBAaTh M HMHTEPIPETUPOBATH XUMHUECKYI0 HH(OpMAIHIO,
coJiepKalIylocss B COOOIICHUSAX CPEICTB MaccoBoil mHGopmanuu, pecypcax HMHTepHera,
HAyYHO-TIOMYJISIPHBIX CTAaThsIX C TOUKU 3PEHHs €CTECTBEHHOHAYYHOM KOPPEKTHOCTH B IIEIISAX
BBISIBJIICHUS OIIMOOYHBIX CYXIEHUH U (GopMUpoBaHHs COOCTBEHHOH MO3UIINH;

— TPeACTaBIIATh IYTH  peIIeHUs  TIOOAJIbHBIX  MpOoOJIeM,  CTOSAIIMX  Mepen
YeJIOBEUECTBOM: IKOJIOTUYECKUX, IHEPTETUUECKUX, CHIPbEBbIX, U POJb XUMHH B pEIICHUH
3THUX MPOOIIEM.

BbinycKHHUK Ha 62a30BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUTHCS:

—  WIIIOCMPUpO8AmMb HA NPUMEPAX CMAHOBAEHUE U IOJIOYUID OPSAHUYECKOU XUMUU
KaK HAYKU HA PA3TUYHBIX UCTIOPUYECKUX DMANAX ee PA3GUMUSL

—  UCNONIBb3068aMb MemoObl HAYYHO20 NO3HAHUSA NPU 6bINOIHEHUU NPOEKMO8 U yueOHO-
UCCIe008amenbCKUX 3a0ay No U3Y4eHUur0 C80UCM8, cnocob08 NONyUeHUus U Ppacno3Ha8aHUs
Op2aHUYECKUX 8eujecms;

—  00®ACHAMb NpUpoody U cnocobbl 00PA306aAHUA XUMUYECKOU C6A3U. KOBAIEHMHOU
(NONAPHOL, HEeNOAAPHOU), UOHHOU, MEeMAlIUYecKol, 8000POOHOU — C Yelblo Onpedeenus
XUMUYECKOU AKMUBHOCTNU 8eUeCs;

—  YCMAaHAasIueamy 2eHemu4ecKyro Ce:13b MeHcoy KIACCAMU OP2AHUYECKUX 6eujecma Oisl
000CHOBANUA  NPUHYURUANLHOU  8O3MONCHOCMU NOTYYEHUSI OP2AHUYECKUX COeOUHEeHUll
3aA0aHHO20 COCMABA U CMPOEHUS,

—  yYCTaHaBJIMBATh B3aUMOCBSI3M MEXIy (akTaMH U TEOpUEH, MPUUMHON U CIIEICTBUEM
IIPU aHaIK3€ MPOOJIIEMHBIX CUTYallMii 1 0OOOCHOBAHWU MPUHUMAEMbIX PELICHUN HAa OCHOBE

XUMHWYECKUX 3HAHUH.

JInuHOCTHBIE, MeTaNIpeAMeTHbIE U NPeAMeTHbIE Pe3yabTAThl
OCBOCHHSA Kypca
JleaTenbHOCTh y4YuTeNsl B OOY4YeHHHM XUMHH B CpeIHEd IIKoJie J0JDKHA OBITh
HafpaBJeHa Ha JIOCTH)KEHUE 00YUJaIOIIMMHUCS CIEAYIOIINX JIUYHOCHHBIX PE3YbMmamos:
1) B LEHHOCTHO-OPUEHTAIIMOHHOM chepe — ocosHanue POCCUMCKOW IPaXkIaHCKOM

UJEHTUYHOCTH, TaTPUOTU3MA, UyBCTBA FOPJOCTHU 32 POCCUHCKYIO XUMUYECKYIO HAYKY;

2) B TpymoBoii chepe — 2omoeHoCcmb K OCO3HAHHOMY BBIOOPY JajbHeMmIel

00pa3oBaTeIbHON TPAEKTOPUH WIH TPYIOBOW AEATEIBHOCTH;



3)

4)

B IO3HABaTEeNbHON (KOTHUTHBHOM, MHTEIUICKTYalbHON) cepe — ymeHue YNpaBIATH
CBOEH MO3HABATEIbHON JIESATEIBHOCTBIO, 20MOBHOCHb U CNOCOOHOCMb K 00pPa30BaHUIO,
B TOM YHCIE CaMOO00pa30BaHMIO, HA NPOTHKEHUHM BCEH JKU3HU; CO3HATEIBHOE
OTHOLIEHHE K  HENPEephIBHOMY  O00pa3oBaHMIO  KaK  YCIOBUIO  YCHEIIHOM

npodeccuoHaBHOM 1 00IIECTBEHHOW AESITETFHOCTH;

B cdepe cOepekeHUs 310pOBbSl — NpUHAmMuUEe W peanru3ayus IEHHOCTEH 3I0pOBOTO H
6e3omacHoOro 00pa3a KU3HH, Henpusmue BPeIHBIX MPUBBIYEK (KypeHHUs, yHOTpeOIeHus
QJIKOTOJII M HAapKOTHMKOB) HAa OCHOBE 3HAaHUM O TOKCHUYECKOM U HAPKOTUYECKOM

JICICTBUH BEILIECTB;

Memanpeomemnvimu pe3yibmamamu OCBOCHHUS BBIMTYCKHUKAMU CPEIHEHM IIKOJIbI

Kypca XUMHH SBIISIOTCS:

1) ucnojlibzosarue YMCHI/Iﬁ W HAaBBIKOB pa3JIMYHbIX BUIOB MO3HaBATEILHOM ACATCIbHOCTH,

2)

3)

npumeHeHue OCHOBHBIX METOJIOB MO3HAHMSA (CUCTEMHO- MH(OPMAIMOHHBIA aHaJM3,
HabmroeHue, U3MEpEHHUE, IIPOBEICHUE JKCIIEpUMEHTA, MOJEIIMPOBAHUE,
HCCIIEIOBATENIbCKAsT EATENBHOCT) [UISl M3YYEHHUsI pPa3iIUMYHBbIX CTOPOH OKpY)KaroIlew

JIeCTBUTEIBHOCTH,

gnadenue OCHOBHBIMH HMHTEJUICKTYaIbHBIMH oOmepanusiMu  ((popMyaHpoBKa THIIOTE3,
aHaTM3 M CHHTE3, CpPaBHEHHWE U CHUCTeMaTu3auusi, OoO0OOLIeHHE W KOHKpETH3alus,

BBIABJICHUC TPUYINHHO-CIICACTBCHHBIX CBSI3EH U IIOMCK aHaHOFOB);

nosHaHue 0ObEKTOB OKPYKAIOIIET0 MHPa OT OOIIEro Yepe3 0COOCHHOE K eAMHUYHOMY;

4) YMeHue BbIABUT'aTb UJCHU U OIIPCACIIATh CPpCACTBA, HCOGXOZ[I/IMBIC U UX peain3alluu,

5) ymenue onpenensth LeaM W 3a1aud JEATENLHOCTH, BBIOMPATH CPEICTBA PEATU3ALMU

6)

LCJIN U IIPUMCHATDH UX HA MPAKTUKC,

UCNONb308aHUe PA3NUYHBIX MCTOYHHUKOB IS TOJIYYEHHsS] XUMHYECKOW WH(pOpMaIny,
MOHMMAaHHUE 3aBUCUMOCTH COJAEp)KaHUS M (POPMBI MpeacTaBIeHUS HH(POpPMAIMU OT

1eJIell KOMMYHUKALMHU U aJpecara;



7) ymenue TpPOAYKTHBHO OOWIATECS M B3aUMOJEHCTBOBATH B IIPOLECCE COBMECTHOMN
NEATeNbHOCTH, YYUTHIBATh MO3UIHMH JIPYTUX YYACTHHKOB JIESTENBHOCTH, 3((HEKTUBHO

paspemiatb KOH(IJIUKTHI,

8) 2omosnocms ¥ CIOCOGHOCTH K CAMOCTOATENBHON HH(MOPMAIIMOHHO- MO3HABATEILHON
NESITENbHOCTH, BKJIIOUas YMEHUE OpPUEHTHPOBAThCS B  PA3IMYHBIX HCTOYHHMKAX
uHpOpMalUY, KPUTHYECKH OLEHUBATh W  HHTEPIPETHPOBATH  HMH(OPMAIHIO,

MOJIy4aCMyIoO U3 pa3jInYHbIX UCTOYHUKOB,

9) ymenue uctonp30Bath CpeacTBa HHPOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI
(manee — HUKT) B pelieHnn KOTHUTUMBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3aja4 ¢ coOIoAeHuEM TpeOOBaHUN H)PrOHOMUKH, TEXHUKU
0€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHus, MPABOBBIX M ATUYECKHX HOPM, HOPM

MH(POPMAIMOHHOM 0€30MacHOCTH;

10) 6radenue SA3bIKOBBIMU CPEICTBAMM, B TOM YHCJE M S3bIKOM XUMHH — YMEHHE SICHO,
JIOTUYHO M TOYHO M3JaraTh CBOIO TOYKY 3PEHHUS, HCIIOJIb30BaTh aJICKBATHbIEC S3BIKOBBIE

CpeACTBa, B TOM YHUCIIC U CUMBOJIbHBIE (XMMUYECKHUE 3HAKU, (OPMYJIBI U ypaBHEHU).

IIpeomemnvimu pe3ynomamamu N3y4eHns: XAMUU Ha 6a30BOM ypOBHE Ha
CTYIIEHHU CPEHET0 00IIero 00pa3oBaHus SABISIOTCS:

1. B mo3naBarensHOU chepe

1. smanue (nonumarnue) 3ydeHHBIX TIOHSTHIA, 3aKOHOB U TEOPUIA;

2. yMenue ONMCHIBATHL JEMOHCTPALMOHHBIE W  CAMOCTOSATEIBHO  HPOBEAEHHBIE
AKCIIEPUMEHTHI, UCIIOJB3Ysl JJIsL 3TOTO €CTECTBEHHBIA (PYCCKHM, POJIHOM) SI3bIK U SI3BIK

XHUMUH;

3. ymernue KJ'IaCCI/I(i)I/II_II/IpOBaTI: XUMHUYCCKHUC 3JICMCHTEI, IMTPOCTBIC U CJIOKHBIC BCIICCTBA, B
TOM 4YHCJIC W OPraHUYCCKHUC COCHAUHCHUA, XUMHUUYCCKHUC PCAKIIMU TI0 PAa3HBIM

OCHOBAHUSIM;

4. YMeHue XapaKTCpu30BaTb H3YUCHHLIC KIIACChI HCOPraHUYCCKUX W OPraHUYCCKHUX

COCZ[HHGHHﬁ, XUMHYCCKHUC PCAKIINU,



5.  20moeHocmb POBOAUTH XUMHUUCCKUIT SKCIIEPUMEHT, HAOII0IaTh 3@ €r0 MPOTCKAHKUEM,
(UKCHPOBATH Pe3yNbTaThl CAMOCTOATENBHOTO U JEMOHCTPUPYEMOTO 3KCIIEPUMEHTa U

JACJIaTh BBIBOBI,

6. ymenue HopMyIMPOBATH XUMHYECKHE 3aKOHOMEPHOCTH, IPOTHO3MPOBATH CBOMCTBA

HCHU3YUCHHBIX BCIICCTB IO aHAJIOTHU CO CBOMCTBAMM HU3YUCHHBIX;

7. nouck WCTOYHHUKOB XHUMHYECKOH WH(OpMAIMM, TOJyYeHHE HEOOXOAUMOMN
uHpopManuy, e€ aHaIu3, U3rOTOBJICHHE XUMUUECKOTO WH(POPMAIIMOHHOTO MPOAYKTa U
€ro Mpe3eHTalNs;

8.  enadenue 00s3aTENBHBIMU CIPABOYHBIMUA MaTepranaMu: [lepuouvecKkoil cucTeMoi

xumudeckux — snmementoB /. WM. MenzgeneeBa,  Tabnumeld  pacTBOPUMOCTH,

AIEKTPOXUMHUYECKUM DPSIOM HAMPSLKEHUM METAJUIOB, PSAOM DJIEKTPOOTPULIATEIBHOCTH —

JUISL XapaKTEPUCTUKHU CTPOCHMS, COCTaBa U CBOKMCTB aTOMOB XMMHUUYECKHUX 3EMEHTOB [—IV

nepruoaoB u 06pa3013aHH1>1x HUMU MPOCTHIX U CJIOKHBIX BCIICCTB,

9. ycmanosnenue 3aBUCHMOCTH CBOWCTB M TPUMEHEHHS BAKHEHIIMX OPraHUYECKUX
COCJIMHEHUI OT UX XMMHYECKOTO CTPOEHHS, B TOM YHCIIE U OOYCIOBICHHBIX XapaKTepOM

3TOTO CTPOEHUS (IIPeaeIbHBIM WIIM HETIPeIeIbHBIM) M HATUYHEeM ()YHKIMOHATBHBIX TPYII;

10. mooeruposarnue MoneKkya HEOPraHUUECKUX ¥ OPraHUYECKHUX BEILECTB;

11. nonumanue xumudeckoit KapTHHBI MHpa Kak HEOTHEMIIEMOW YaCTH IEJIOCTHOMN

Hay4HOU KapTHHBI MUDA;

IL. B IIEHHOCTHO-OPUEHTALIMOHHON cdepe — aHnanu3 W oyenka TOCIHCICTBUN Ui
OKpyKaromei cpefpl OBITOBOW M MPOU3BOJCTBEHHOW JAEATEIHLHOCTH YEJIOBEKa,

CBSI3aHHOM C NMPOU3BOACTBOM U MEpepabOTKON XMMUYECKHUX MPOTYKTOB;

III. B TpymoBoit cdepe — nposedenue XUMUYECKOTO OKCICPUMEHTA; pA36UMUE
HaBBIKOB Y4€OHOH, MPOEKTHO-UCCIICAOBATENLCKONW U TBOPUYECKO IEATENILHOCTH TPU

BBIIIOJIHCHUU UHAWUBUAYAJILbHOT'O IIPOCKTA IO XUMHUU;

IV. B cdepe 3mopoBoro oOpasza xusHu — cobm0O0eHue TPABHI 0OE30MACHOTO

oOpalieHuss ¢ BeELIECTBAMH, MaTepHallaMM; OKa3aHHEe TEepBOM IOMOIIM TpH



OTPABJICHUSX, OKOTaX M TpaBMax, MOJyYCHHBIX B pPe3yjibTaTe HAPYIICHHs MpPaBUI
TEXHUKM O€30macHOCTH TMpu paboTe ¢ BeIIecTBaMH M J1abOpaTOPHBIM
obopynoBaHuEM.

Kypc nenutcst Ha JBe paBHbIE MO OTBEACHHOMY Ha MX M3yY€HHE BPEMEHHU YacTu:

OpPraHUYECKYIO XUMHIO U OOIIYI0 XUMHUIO.

Conepxanue y4eOHOro mpeamera
10 kaacce

(ba3oBblii ypOBeHb)

Tema 1: «Ilpeomem opzanuueckoi xumuu -3u.

Teopusa cmpoenus opzanuueckux coeounenuii A. M. Bymnepoea.

Ilpeomem opeanuueckon  xumuu. OpraHndecKkue BELECTBA: PUPOJHBIE, HCKYCCTBEHHbBIE
CUHTETUYECKHUE.

OcoOeHHOCTH COCTaBa U CTPOEHUS OpPraHUYecKuX BemecTB. Butamusm u ero kpax. [lonstue
00 yrJIeBoI0poaax.

OcHoOBHBIE 110JI0KeHHS] TEOPUH XUMHYeCKOro cTpoenus byrieposa.

BanentHocts. CTpyKkTypHBIE (POPMYIIBI — MOJHBIE U cOKpaléHnble. [IpocThie (oanHapHBIE) U

KpaTHbI€ (ABOWHBIE U TPOMHBIE) CBA3H.

N3omepsl u wu3omepusa. B3aummHOe BiMsAHME aTOMOB B MoJiekyne. Jemoncmpayuu.

[TnaBnenue, oOyrnmuBaHNE U FOPEHHE OPraHUYECKUX BellecTB. Moaenu (apocTep:KHEBbIE U

00OBEMHBIE) MOJIEKYJI OpraHHYecKUX COEIMHEHUH pa3HbIX KiaccoB. OmpeneneHue

3JIEMEHTHOT'O COCTaBa OPraHMYECKUX COEAUHEHUN.

Jlabopamopuwie onvimot. VI3roToBieHrne Moielield OPraHMueCKUX COEAMHEHU.

Tema2: «YriIeBoAOpOAbI U X NPHUPOAHBIC HCTOYHUKHN» - 124.

IIpenennbHbie yriieBogopoabl. Ajakanbl. OnpeneiaeHue. ['oMoJIOrHuecKuil psl aIkaHOB U

ero obOmas ¢opmyna. CrTpykTypHass H30MEpHUs YriepoAaHol menu. Paaukamsl

Homenkiarypa ankaHoB. XMMHUYECKHE CBOKMCTBA AJIKAHOB: TOPEHUE, PEAKIMU 3aMEILCHUS

(ranoreHnpoBaHuUE), peakys pa3yIo>KEHUsI METaHa, peaKkys AeTUAPUPOBAHNS dTaHA.

HenpeneabHblie yriaeBoaopoabl. Ajukenbl. DtuiieH. Onpenenenue. ['oMosoruueckuil pss

ankeHoB. Homenknarypa. CTpyKkTypHas U IpOCTpaHCTBEHHAs (T€OMETPUUYECKasl) H30MEPUSI.

[IpoMbIIIIEHHOE  TOJIyYEHHE  AIKEHOB: KPEKMHI W JETHAPUPOBAHUE  AJIKaHOB.

JlaGopaTopHOE TONyYeHHE OSTHJIEHAa — peakius JerujapaTald STaHoya. Peakuuu

MNPpUCOCIUHCHUA: ruaparanus, THAPOraJIorCHUPOBAHUC, raJJorcHupoBaHuC,



nosmMepuzatuu. [IpaBuno MapkoBHukoBa. Okucinenne alkeHoB. KauecTBEHHbIE peaKklun
Ha HENPEJEIIbHBIE YTIEBOAOPOIBI.

Auaxkaguennl. Kayuykun. Onpenenenne. Homenknarypa. Conpspk€HHble 1ueHbl. byraauen-
1,3, mzonpen. Peakuus Jlebenesa. Peakium npucoenuHeHus ankagueHoB. Kayuykwu:
HaTypaJbHbIH, cUHTeTHYeckHe (OyTaaueHOBBIN, U30NPEHOBHIN). Bynkanuzamus kaydyka.
Pe3una. D00HUT.

Auaxkunbl. Onpenenenune. Homenknarypa. IlonydeHne W INpUMEHEHHE alETHIICHA.
XuMuueckue CBOICTBa aleTUJICHA! TOpEHHUE, peakuuun IIPUCOEUHEHHUS:
TUpOTaJIOr€HUPOBaHUE,  TalloreHUpoBaHue,  ruapatauus  (peakuuss — Kydeposa).
Bunnnxnopun, NOJIUMBUHUIXIOPU.

Apenbl. Onpenenenue. beHszon: ero crpoeHue, HEKOTOpble (DU3NUYECKHE U XUMHUUYECKUE
CBOJCTBa (FOpEHHE, pEaKLMU 3aMELICHHs] — TraJlOr€HUPOBAHNUE, HUTPOBAHUE ), IIOJIyUEHUE U
IIPUMEHEHHUE. DKCTPAKLU.

IIpupoansiii ra3. Coctas npupoaHoro rasza. Ero naxoxaenue B npupoje. I[Ipenmyiecrsa
IPUPOJHOTO ra3a Kak TOIUIMBAa. XMMHUYECKas rnepepaboTka MPUPOIHOTO Tasza: KOHBEpCHs,
nuposin3. CuHTe3-ra3 u ero wucnoib3oBanue. HedpTb u cmocodbl eé mepepabdoTkm.
[TomyTHBIN HEPTAHOIM Ta3, €ro coCTaB M (PaKLUUU — ra30BbIH OCH3MH, MponaH-OyTaHOBas,
cyxoit ra3. Hedptp, €€ cocraB u mepepaboTka — TMEPETOHKA, KPEKHHT, PUGOPMUHT.
Hedrenpoaykrel. OKTaHOBOE YUCIIO; OCH3HH.

Kamennblii yroar m ero mepepadorka. lckonmaemblii yroJyib: aHTpalWT, KaMEHHBIH,
Oypsrii. KokcoBanue kamenHoro yrisi. KokcoBblil ra3, aMMuavHasi BOJ1a, KAMEHHOYTOJIbHAs
cMoJa, Kokc. ["a3udukanys u KaTaTuTHYeCKoe THAPUPOBAHIE KAMEHHOTO YTJIs.
Jlemoncmpayuu. T'opeHue MeraHa, sTaHa, auetuieHa. OTHOIIEHHE MeETaHa, ATHICHA,
alleTwiIeHa W OeH30JIa K pacTBOpaM IepMaHraHara Kaiaus u OpomHoil Boje. Ilomyuenue
STUJICHA PEaKLUMel Neruaparalyy 3TaHoJ]a W alleTWICHA TUIAPOJIM30M KapOuaa KalbIus.
PasnoxkeHne Kkaydyka @pU HarpeBaHMM, WCIBITAHUE NPOIAYKTOB pA3JIOKEHHS Ha
HeTpeAeabHOCTh, KoJutekunu «HedTs u HedrenpoaykTh», «KaMeHHBIH yroib U MpOyKThI
ero mnepepabotkm», «Kayuykn». Jlabopamopuvie onwvimol. OOHapyKeHHE TPOIYKTOB
ropeHus cseud. MccienoBanue CBOMCTB KaydyKOB.

Tema Ne3: «Kucsopoa- u a3orcoaepskamue OpraHu4ecKue coeTuHHeHus» - 144.
Oanoaromublie cnupThl. OrnpexnencHue. @POyHKIMOHAIbHAsT TUAPOKCWIbHAs TIpymIa.
I'omonoruueckuii psii NPENEIbHBIX OJHOATOMHBIX CHUPTOB. M3omepus 1oJI0kKeHUS
¢byHkumoHanbHONW Tpynmbl. BojpoponmHas cBsi3b. XHMMHUYECKHE CBOWCTBA CIHPTOB.
Anpaeruanas rpynmna. Peakuust sTepudukanuu, cioxssie 3¢upsl. [IlpumeHenne cnupToB.

HeﬁCTBI/IC MCTWJIOBOTO U 3TUJIOBOTO CIIMPTOB HA OPTraHU3M YCJIOBCKA.



MHoroaromubie cnupThl. OmnpeneneHue. OTwieHrMkoab. [nuuepud. Ilomyuenue u
XMMHMUYECKHE CBOIICTBA MHOTOAQTOMHBIX cHUpToB. KauecTBeHHas  peakuus  Ha
MHOTOATOMHBIE CIUPTHI. AHTU(PHU3.

®enoj. CtpoeHue, MoyyyeHue, CBOMCTBA U MpuMeHeHue (eHona. KauecTBeHHbIE peakuu
Ha ¢eHos. B3aumHoe BiHMsiHHE aTOMOB B MoJieKyle ¢eHoma. Aubaeruabl. OnpeneneHue.
dopmManbaerua U aueTaibAerujl. XUMUYECKHE CBOMCTBA anbleruaoB. KauecTBeHHBbIE
peaknuu Ha anpAeruabl. Peakunn nomukonaeHcanuu. KapoonunbsHas rpynmna. Ketonsl Ha
IIpUMepe aleToHa.

KapoOonoBbie kuciaorbl. IlpeaesbHble OIHOOCHOBHBbIE KapOOHOBBIE KHCIOTBI, HX
romosiornueckuii psa. IlomyueHne M nmpuMeHeHHe. XMMHYECKHE CBOWCTBA KapOOHOBBIX
kucioT. Peakuus srepudukanuu.

Caowxnbie 3¢pupsbl. Kupsbl. Peakius srepuduxanun. Crnoxxusie 3¢upsl. XKupsl, UX cocTan
U TUIPONU3 (KUCIOTHBIM M Ieno4yHoi). Mpeuta. ['mapupoBaHue >XMpOB. YTJIeBOABI.
VYraeBonsl. Monocaxapuabl. ['moko3a kak anpaerugocnupt. CopOut. MonodyHOKHCTIOE U
cnupToBoe Opoxenue. Porocunte3. Jucaxapuasl. Caxaposa. Ilonmmucaxapuasl: Kpaxmad,
LEJUIIOJIO3A.

Amunbl. AMuHOrpynna. AMHHBI IpelenbHble M apoMmaruueckue. AHunuH. Ilomydenue
aMuHOB. Peaknust 3unnHa. XuMU4YecKkrue CBOMCTBA U MPUMEHEHUE AMUHOB.
AMMHOKHUCJIOTHI. Beakn. AMUHOKUCIIOTHI Kak aM(pOTEpHbIE OPTraHUYECKUE COCIMHECHMUS.
I'munuu.  Peakumst nosmkoHaeHcanuu. llentunHas cBs3e.  llepBuunas, BTOpUYHAs,
TpeTU4Hasi CTPYKTypel OenkoB. KauecTBeHHble peakiuu Ha Oenku. ['maponus.
Henatypauusi. buonormueckue ¢QyHKuu OenkoB B opranusMme. /lemoncmpayuu.
Oxucnenue cnupra B anpieruj. KadecTBeHHas peakluss HAa MHOTOATOMHBIE CIIMPTHI.
PactBopumocTh (eHonma B BoJe MpH OOBIUHONW TemIeparype M TpU HarpeBaHMU.
KavectBennsle peakuun Ha ¢enosn. KadecTBeHHbIE peakUM Ha  albJICTUIBI.
B3aumopneiicteue rioko3sl ¢ ruapokcuaoM Meau(Il) kak anpaerngocnupra. KauectBennas
peakuus Ha Kpaxmai. L{BeTHbIe peakiuu OENKOB.

Jlabopamopuvie onvimbl. (CpaBHEHHE CKOPOCTH UCHApPEHUs BOJABI M ATaHOJIA.
PactBopuMocThs rIiMIIEpMHAa B BOJE. XUMUYECKUE CBOWCTBA YKCYCHOM KHCIOTBI.
OmnpeneneHne HENPENEIbHOCTH  pPAacTUTENbHOTO Macna. Ilpakmuueckaa pabdoma.
W nenTudukanys opraHudeckux coeANHEHHMN.

Tema Ne4: «Opranudeckass Xumusi U 00mecTBo»-54. (4 4., yMeHblieHue Ha 1 yac B
CBSI3H C NPOJJICHHEM OCEHHUX KaHUKY.JI)

Buorexnousorus. Ileproas e€ passutusa. Tpu HanpaBieHus: OMOTEXHOJOTHH: TeHHas (MU

FeHeTI/I‘-IGCKaH) HWHKCHCPHA, KICTOYHAA  HWHKXCHCPUS, OHoJIoruuecKast HWHXKCHCPHU.



I'enetnueckn MomuduuupoBanusie opranu3Mbl (I'MO) u  TpaHCreHHas MPOIYKIUS.
Knonuposanue. UMMoOmIM30BaHHbIE (DEPMEHTHI M KX TIPUMEHEHHUE.

Momumepsnl. Krnaccudukamust momumepoB. VICKycCTBEHHBIE TOIUMEPHI: LEJUTYIOUI,
alleTaTHBIN MIENK, BUCKO3a, eu1o(daH.

Cunrernyeckue mojuMepbl. CriocoObl TOJMYYEHUS TOJIMMEPOB: TMOJIMMEpH3alUi |
noymkoHaeHcanus. CuHTeTHUecKkne Kaydykd. Ilmactmacchl: MOJMCTUPOJ, TeQIIOH,
noIMBUHUWIXTIOpKUA. CUHTETUUECKUE BOJIOKHA: KAalPOH, HAWJIOH, KEBJAp, TABCAH.
Jemoncmpayuu. Komiekuuy niaacTMacc, CUHTETUYECKMX BOJIOKOH M M3JAEIUI U3 HHX.
PaznoxxkeHne mepokcHaa BOJOpPOJA C TIOMOIIbIO KaTaja3bl MPUPOTHBIX OOBEKTOB.
Komnekuus cunrernueckux Morwommx cpencts (CMC), coaepxaniux sH3UMBL. VcnibiTanue
cpenst pactBopa CMC unaukatopamu. Jlabopamopusie onvimul. 3HAaKOMCTBO ¢ oOpa3iaMu
IJIACTMACC, BOJIOKOH U Kay4yKOB.

Ilpakmuueckaa paboma. PacniozHaBaHHE IIACTMACC U BOJIOKOH.

Conepxanue y4eOHOro mpeamera
11 knace

Tema Nel: Ctpoenune atoma. Ctpoenue BemecTsa-304.
OcHoBHbIC cBeleHHsl 0 cTpoeHMM aroMa. CTpoeHHE aToMa: SApO M 3JIEKTPOHHAs
obonouka. M3ortomel. XuMHUYeCKHi 3meMeHT. BonbInoil anpoHHBIN KoJulaiaep. YpoBHH
CTpOEHUS BEIIECTBA.
Iepuoauyeckas cucremMa xXuMu4eckux 3JjieMmeHToB [I. M. MengeneeBa B cBeTe y4eHUs
0 crpoeHuM aroma. Duznueckuil CMBICI HOMEPOB: JJIEMEHTA, IEPUOJAA, TIPYIIIBI.
BaneHntHsle 3IeKTpOHBI. DJIEKTPOHHAass KOHQUTrypauus aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB DJEMEHTOB B IEpUOJAX U TIpyNnax. OJIEKTPOHHBIE CEMEHCTBA
XUMHUYECKUX 3JIEMEHTOB.
dunocodpckne ocHoBbl 00mHOCTH Ilepumoanyeckoro 3aKk0Ha M TEOPHUH XHUMHYECKOT0
crpoenus. [lpeanoceinku oTKpbITUs Ilepumonnyeckoro 3akoHa M TEOPUM XUMHUYECKOTO
cTpoeHus. Poib JIMYHOCTU B UCTOPUM XUMHUH. Poib MpakTUKKU B CTAHOBJIEHUU U PA3BUTUHU
XUMHUeckor Teopuu. VoHHasi XuMHYecKasi CBfI3b M HMOHHbIE KPHCTAJUIHYECKHe
pemiéTku. KaTHoHBI Kak HPOIYKT BOCCTAaHOBJIEHUS aTOMOB METaNIOB. AHHOHBI Kak
IIPOJYKT OKHUCIEHUS aToMOB HeMeTauloB. loHHas xumuueckas CBA3b M HMOHHAs
KpUCTaJUIMYecKas pelérka. MIoHbI IpOCThIE U CIIOXKHBIE.
KoBajienTHasi xummu4eckasi CBsI3b. ATOMHBbICE W MOJICKYJSIPHbIe KPHCTAJUIHYECKHUe
pemiéTtku. KoBaneHTHass HemnoJisipHass M TOJSpHAs CBSA3H. OJEKTPOOTPULATENBHOCTD.

KparHoctp koBaneHTHOH cBs3u. OOMEHHBIH W JIOHOPHO-AKLENTOPHBI MEXaHU3MBI



o0pa3oBaHusl KOBAICHTHBIX CBs3ed. [loJspHOCTH CBS3M W MOJIIPHOCTH MOJICKYIIBI.
MonexyisspHbIE U aTOMHbBIE KPUCTAJUIMYECKUE PEIIETKH.

Mera/uinyeckass cBf3b. MeTalUIMYECKUE KPUCTAUIMUECKHE pelETKA. Meramumueckas
XMMUYECKasl CBA3b: HOH-ATOMBI U JJIEKTPOHHBIN ra3. @u3nyeckue CBOKWCTBA METAJUIOB U UX
IIPUMEHEHHNE HA OCHOBE 3TUX CBOUCTB. CIIsIaBbl UEPHBIE U LIBETHBIE.

Boaopoanas xumuyeckasi cBf3b. BonopoaHas XxumMudeckas CBA3b: MEXMOJICKYJISIpHAs U
BHYTPUMOJIEKYIISIpHAs. 3HAUEHUE BOJIOPOJIHOM CBS3U B IPUPOJAE U )KU3HU UEJIOBEKA.
IHonumepsl. Ilonmumepsl, UX MOJYYEHHE: PEAKLUHU IOJUMEPU3ALMN U MOJIUKOHIACHCALUU.
[TImactmaccel. Bosokna. Heopranmueckue nonumeps! {ucnepcHbie cucreMsl. J(ucnepcHoie
CHCTEMBI: JHcriepcHas da3a u 1ucrnepcronHas cpeaa. Kiaccudukanms IucrepeHbIX CUCTEM
10 arperaTHOMy

COCTOSIHMIO M TO pasMepy dyactull (as3pl. ['pyboaucriepcHble CHUCTEMBI: AMYIBCHUH,
CYCIIEH3MH, a’po30yid. TOHKoOUCHEepCHBIE CUCTEMBI: 301M U remd. CuHepesuc u
KOAryJIsiLus.

Hemoncmpayuu. Pazmuunasie Gopmel [leproandeckoil cUCTEMbl XUMHUYECKUX JIEMEHTOB
J. U. MenneneeBa. Mojenb KpUCTAJUIMYECKOW pemérku xmopuaa Hatpus. OOpasibl
MHHEpPAJOB € HOHHOM KPUCTA/UIMYECKOW pEHIETKOM: KaJbLMTA, TajauTa, MOJEIU
KPUCTANTMYECKUX PEIIETOK «CyXOro JpAa» (WM Moja), anMasa, rpadura (WiId KBapla).
Mogens MossspHOTO 00BEMa raza. OOpasibl pa3nuYHBIX JUCIIEPCHBIX CUCTEM: 3MYIIBCH,
CyCIIEH3UH, a’po3oiei, reneit u 3oaeil. Koarymsauus. Cunepesuc.

Jlabopamopusie onvimsl. MonenupoBaHUE METAUTMYECKON KPUCTAJUIMYECKON PEHIETKU.
Jenatypanus Oenka. [TomyueHnue sMynnbCcuu pacTuTelbHOro Macia. [lonydenue cycneH3uu
«U3BECTKOBOTO MoJioka». [loiyyeHne KOJJIOMIHOTO pacTBOpa KypuHOro Oenka H
HCCIIEA0BAHUE €r0 CBOMCTB € ITOMOILBIO JIA3EPHON YKa3KHU.

Tema Ne2: Xumnueckue peakuuu -16 4.

Knaccupukanuss XuMuyecKux peakumii. Peakimnu 6e3 M3MEHEHHs COCTaBa BEIECTB:
ajtoTponu3anuu ¥ u3oMmepusauuu. [Ipuunssr amnorponuu. Kinaccudukanus peakiuil mo
YHCIy U COCTABY PEareéHTOB M MPOJAYKTOB U IO TerIoBoMYy 3ddekTy. TepMoxummueckue
ypaBHeHus peakiuii. CKopocTh XMMHYeCKHX peakuuid. CKOpOCTh XMMHYECKON PEAKIMU
u  (akroppl €€ 3aBUCUMOCTH: TPHUPOJA pEardpylolUX BELIECTB, IUIOLMIA[b HX
CONPUKOCHOBEHHUS, TEMIEpaTypa, KOHLEHTpalus M Hanuuue Katanuzaropa. Karamms.
®epmenTbl. UHTHOUTOPHI.

XumHuyeckoe paBHOBecHe H CrmocoObl ero cmemenus. OOparumbie peakmuu. OOImias
XApaKTEpPUCTHKA pEaKkUMM CUHTE3a aMMHaka U YCJIOBUS CMEILUECHHUS PABHOBECHUs

MMPOU3BOJACTBCHHOI'O MTpOLIECCa BIIPABO.



I'uaposmm3. ['uaponmus HeoOpatumelii 1 oOpaTumblil. Tpu citydast tuaponusa coneid. Ponp
rHIIposn3a B oOMeHe BemiecTB. Poib ruipoinsa B 3HEPreTHYeCKOM 0OMEHe.
OKHCINTENBbHO-BOCCTAHOBHUTEIbHBIE peaknuu. CreneHb okucieHus. OKUCIUTENb U
BOoCCTaHOBHTENb. OKUCIIEHUE U BOCCTAHOBJICHHUE. DIIEKTPOHHBIN OanaHc.

JIEKTPOJIM3 PacIiaBoB U pacTBopoB. IIpakTHyeckoe NMpHMeHEeHHe 3JIEKTPOJIH3A.
lanpBanoruiacTuka. [lanbBanocrerusa. PadunupoBanue. Jdemoncmpayuu. 3Ox30- U
SHJOTEPMHUUYECKUE pPEAKUUU. TeIsIoBbIe SBICHUS IIPU PACTBOPEHUU CEPHOM KHUCIOTHI U
aMMHUA4YHOM CEIUTPBI. 3aBUCUMOCTb CKOPOCTH PEAKLIIMM OT IIPUPOJBI BEILIECTB HA IIPUMEPE
B3aUMOJICHICTBUSL  PAacTBOPOB  Pa3JIMYHBIX KHUCIOT OJMHAKOBOW KOHIIEHTpALUU C
OJINHAKOBBIMM KyCOUYKaMU (IpaHyjaMH) IIUHKA U OJMHAKOBBIX KyCOYKOB Pa3HbIX METAJJIOB
(MarHus, LIMHKA, YKE€JIe3a) C PacTBOPOM COJISIHOM KHCIIOTHI. B3aumopeiicTBue pacTBOpOB
CepHOM KHCJIOTBl C PacTBOpaMM THOCYIb(ara HATPUS PaA3TUYHOM KOHICHTpALUU U
TeMreparypsl. Moaens kunsniero ciost. PasiioxkeHue nepokcuia BOAOPOAA € IMOMOUIBIO
HEOPraHMYeCKUX KaTalau3aTopoB (cosieit jkere3a, HOoAuAa Kajaus) U IPUPOIHBIX OOBEKTOB,
cojepxamux Karaigasdy (celpoe Msico, Kaprodens). Ilpocreiimne OKUCIUTENBHO-
BOCCTAHOBUTEIIbHBIE PEAKIMHU: B3aUMOJCUCTBUE LIMHKA C COJIIHOM KHMCIIOTOM W XkKeje3a ¢
cynbparom wmemu(Il). Mopens snexrponusépa. Mozenb >IEKTPOJM3HON BaHHBI s
noJiyueHus: amtomMunus. Jlabopamopuwvie onvimoui. llpoBeneHue peakuui, UAYIIHX A0
KOHIIa, 10 NpaBuiy beprosure. PasnoxxeHue nmepokcuaa BOIOPOJA ¢ MOMOIIBIO TUOKCHIA
Maprania. CMelleHue paBHOBECHS B CUCTEME Fe’™ + 3CNS™ » Fe(CNS);. HcmsiTanue
MHJIUKATOPaMU CpeAbl pacTBOPOB COJICH PA3JIMUYHBIX TUIIOB. B3auMmozeicTBue pacTtBopa
cynbdara meau(Il) c sxenezom u rugpokcunom Hatpus. Ilpakmuueckas padboma. Penienue
AKCIEPUMEHTAJIBHBIX 3aa4 10 TeMe «XUMHUECKash PEAKLIUS.

Tema Ne3: BemecTBa n ux coiicrBa -184.

Metamibl. O6mue ¢pusnveckue CBoWcTBa MeTaisioB. Kiaccupukayst MeTanaoB B TEXHUKE
u xuMud. OOIIMe XUMUYECKUE CBOMCTBA METAJUIOB. Y CIIOBHSI B3aUMO/ICHCTBUSL METAILIOB C
pacTBOpaMu KHUCIIOT U cojed. MeTtaioTrepMus.

Hemerasuibl. baaropoansie rasel. Hemeramnsl kak oxuciaurenu. Hemeramnel Kak
BOCCTAHOBHTENHU. Pyt anekrpoorpunarensHocty. IHepTHBIE Wil 6J1aropoIHbIe Tasbl.
Kucaorsl Heopranmveckue M opranmdyeckme. KHcIoTbl ¢ TOUYKHM 3pEHUS aTOMHO-
MOJIEKYJISIDHOTO ydeHus. KuCIOTBI C TOUYKM 3pEeHMs] TEOpUH 3JIEKTPOJIUTUYECKON
aucconanui. KHCIOTBI ¢ TOYKM 3peHUs NPOTOHHOM Teopuu. OOIKE XUMHYECKUE
cBoiicTBa kucnot. Kimaccudukanus KucioT.

OcHoBaHMs HeOpraHM4eckue M opraHmveckue. OCHOBAHHSA C TOUKU 3PEHHUS aTOMHO-

MOJIEKYJISIpHOTO yueHusl. OCHOBaHHMA C TOYKM 3pEHHUS TEOPHUU IIIEKTPOJUTUYECKOU



muccoranui. OCHOBaHUS C TOYKM 3PEHHUS NMPOTOHHOW Teopuu. OOImME XUMHUYECKUE
cBoiictBa ocHoBaHui. Kilaccudukauus ocHoBaHMil. AMQoTepHble CcOeIMHEHHS
HeOpraHuvecKkne M opraHuyeckue. AM¢poTepHble OKCUABI U rUApoKcHusl. [lonyuenue u
cBOicTBa aM(OTEPHBIX HEOPraHMYECKHX COCIMHEHUH. AMHUHOKHCIOTHI — aM(OTEepHbIE
OopraHu4eckue coeauHenus. Ilentuael U nentuHas cBs3b.

Coum. Knaccudpukamus coneil. XXEctkocts Boxpl U cnocoObl e€ ycrpanenus. Ilepexon
kapOoHarta B rufipokapOoHaT u o0patHo. OOII1Me XUMHUYECKUE CBOMCTBA COJIEH.
Hemoncmpayuu. Komnekuus MeramwioB. Komnexkuus HemetamioB. BsaumopneiictBue
KOHUEHTPUPOBAHHOM a30THOM KHUCJIOTHI ¢ MEJbI0. Bembllika TEpMUTHON cMecu. Bemblika
4EPHOro IMOpOoXa. BBITECHEHHE TAJIOr€HOB W3 HUX PACTBOPOB APYTMMM TaJOr€HaMHU.
B3anMopelictBue napoB KOHLIEHTPUPOBAHHBIX PAaCTBOPOB COJITHOM KHMCIJIOTBI M aMMHAaKa
(«gpiM  Oe3 orHs»). llomydenme ammuaka © U3ydeHHe ero CcBOUMCTB. [lomyueHue
aM(pOTEpHOr0 THUAPOKCHAA M H3yuyeHHe ero cBOHCTB. [lomydenue >XECTKOW BOIBI U
ycTpaHeHue e€ KECTkocTu. Jlabopamopuvie onvimpl. llonydeHue HEpacTBOPUMOTO
TUAPOKCHIA U €ro B3aMMOACHCTBHE C KucCIoTOW. MccnenoBaHWe KOHLEHTPUPOBAHHBIX
PacTBOPOB COJISTHON M YKCYCHOM KHCIIOT KareabHbBIM METOAOM MpH UX pa30aBICHUU BOJIOM.
Pasnuunble cilydan B3aMMOJCWCTBUSL PpPacTBOPOB COJIEM aQIIOMHUHHA CO  IIEJIOYBIO.
YcrpaneHue KECTKOCTU BOJIBI.

Ilpakmuueckaa paboma. Pemenue >KCriepUMEHTaIbHBIX 3a/1a4y 1o TeMe «BemectBa U ux
CBOWCTBaY.

Tema Ne4: Xumusi 1 cOBpeMeHHOe 00mecTBO — 44. (2 4., yMeHbIIIECHHE HA 2 4yaca B
CBSI3H C NPOJJICHHEM OCEHHUX KaHUKY.JI)

Xumunuyeckasa TexHoJsiorusd. IIpoumsBoacTtBo amMMmaka W MeTaHoaa. XUMHUYECKas
TEXHOJIOTUs. XHMMHMUYECKHE IIPOLIECCHI, JIEXKAIIUME B OCHOBE IPOU3BOJACTBA aMMHaKa U
MeTaHoJIa. XapaKTepUCTUKaA 3THX IpoueccoB. OOmue HayyHble MPUHLIUIB XUMUYECKOTO
IIPOU3BO/ICTBA.

XumMu4eckass r(paAMOTHOCTh KAK KOMIIOHEHT 00111eli KyJIbTYypPbI YeJI0BeKa.

MapkupoBKa yraKOBOUYHBIX MaT€pHaJIOB, YIEKTPOHUKH U OBITOBOM TEXHUKH, SKOJIOTMYHOTO
TOBAapa, IIPOJYKTOB IUTAHMS, ITUKETOK 10 YXOIy 3a Olexaou. Jemoncmpayuu. Moneins
IIPOMBIIIJICHHOM YCTAHOBKHM IIOJIy4EHMsS CEPHOM KHUCIOTBL. MoOJeinb KOJIOHHBI CHHTE3a
amMmuaka. BugeodparMeHTsl U claiiibl 0 CTENEHH YKOJIOTHYECKOI YUCTOTHI TOBapa.
Jlabopamopnuvie onvimoi. V3yueHne MapKupOBOK pa3jMUYHBIX BUAOB IIPOMBILIIEHHBIX U

MMPpOAOBOJILCTBCHHBIX TOBAPOB.



TemaTn4eckoe IVIAHUPOBAHHUE IO XUMHUH

10 kaacce
( 1 yac B HeeJ1I0)

Ne Tema pasnena KonnuectBo 3ayernl/
4acoB JlabopaTopHble
padoThI
1. | Tema 1: Ilpeamer opranmdeckoil xumuu. Teopus 3 1
CTPOECHUS OPraHUYECKHUX COCIMHECHUN AM.
byrneposa
2. | Tema 2: YrieBoopo bl U UX MPUPOJHBIE UCTOYHUKHI 12 4/4
3. |Tema 3: Kuciaopog - u  a3oTcoiepKaiue 14 4/3
OpraHMYECKUE COEIUHEHUS
4. | Tema 4: Oprannueckasi XuMusi 1 00LIECTBO 4 2
Hroro 33 11/7
TemaTn4yeckoe NVIAHNPOBaHNE N0 XUMUH
11 knace
(2yaca B He/eJI10)
Ne Tema pasnena KonnuectBo 3ayernl/
4acoB JlabopaTopHble
padoThI
1. | Tema 1: Ctpoenue aroma. CTpoeHHE BELECTBA 30 1/1
2. | Tema 2: XuMu4ecKue peakuu 16 3/3
3. | Tema 3: BemectBa 1 ux cBOMCTBa 18 3/4
4. | Tema 4: XuMusi 1 COBpPEMEHHOE OOLIECTBO 2
UToro 66 7/8




Jluteparypa

1. O. C. I'abpuensn, U. I'. Ocmpoymos, C. A. Cnaokoe. Xumus. 10 xnacc. Ba3zoBblii
ypoBeHb: yueObHuk.-M: [Ipocsemenue, 2019r.
2. 0. C. I'abpuensn u op. Xumus. 10 xiacc. ba3oBblii ypoBEHb: METOMYECKOE TTIOCOOHE.
3. 0. C. T'abpuensn, C. A. Cnaoroe. Xumust. 10 wiacc. ba3oBbiii ypoBeHb: pabouast
TeTpab.
4. O. C. I'abpuensn, U. B. Tpueybuax Xumusi. 10 kinacc. ba3oBblii ypoBeHb: IPOBEPOUHbIE
Y KOHTPOJIbHBIE pabOTBHI.
5. DnekrpoHHas Gopma yueOHHKA.
YMK «Xumnus. 11 kaace»
1. O. C. I'abpuensn, U. I'. Ocmpoymos, C. A. Cnadkos. Xumus. 11 xmacc. Ba3osbrii
ypoBeHb: yueOHuk.-M: [Ipocsemenne,2019r.
2. O. C. I'abpuensn u op. Xumus. 11 kinacc. Ba3oBrblit ypoBEHb: METOAUYECKOE TIOCOOUE.
3. 0. C. T'abpuensn, C. A. Cnaoroe. Xumust. 11 wmacc. Ba3oBbiii ypoBeHb: pabGouast
TeTpab.
4. O. C. I'abpuensn, U. B. Tpucyouax. Xumust. 11 xiacc. Ba3oBblit ypoBeHb: POBEPOYHBIE
Y KOHTPOJIbHBIE pabOoTBHI.
5. DnekrpoHHas Gopma yueOHHKA.

Hugpopmayuonnvie cpeocmea

Humepnem-pecypcol Ha pycckom a3vike

1. http://www.alhimik.ru IlpeacraBiensl cieayiomue pyOpPHKH: COBETHI AOHTYpPUEHTY,
VUUTENI0 XHMHHU, CHOPABOYHUK (O4YeHb Ooblas TOM0OpKa TaOMUI] M CIPaBOYHBIX
MaTepHalioB), BecEnas XUMUsS, HOBOCTH, OJHMMIIHAJbI, KyHCTKamepa (Macca MHTEPECHBIX
HUCTOPUYECKUX CBEACHHUI)

2. http://www.hii.ru/ Xypran « XuMust 1 )KH3HB» OHATHO U 3aHUMATEIIBHO PACCKA3bIBACT

000 BCEM MHTEPECHOM, UTO MPOUCXOIUT B HAYKE U B MHUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DnekTpOHHBII KypHaT « XUMUKH U XUMHESD).

B KxypHame IIpeACTaBICHO MHOXECTBO OIBITOB II0 XUMHH, COACPKUTCA MHOTO
3aHUMATeNbHOH MH(pOpPMAIMK, TO3BOJISIONICH YBJI€Yb YUYEHHUKOB OSKCIHEPUMEHTAIBHOMN

YacCTbhIO MMPEAMCTA.


http://www.alhimik.ru/
http://www.hii.ru/
http://chemistry-chemists.com/index.html

4. http://c-books.narod.ru JlutepaTypa 1o Xumum.

5. http://1september.ru/. XKypuan «IlepBoe CeHTSIOps» I y4uTeNne U HE TOJIbKO. B HEM

NPEJCTABICHO OOJBIIOE KOJMUYECTBO pabOT YIEHUKOB, B TOM YHCJIE U MCCIEI0BATEIBCKOTO
XapakTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii  MIKOJMBHBIA MOpTAl  CO

CCBIJIKAMH Ha OGp&SOB&TGHLHBIe CaTHI 110 XUMUH.

7.  www.periodictable.ru C6opHHK cTarteu 0 XUMHMUYECKUX  DJIEMEHTaX,

UJUTFOCTPUPOBAHHBIN JKCIIEPUMEHTAMU.

I/I 3Ma Mn O Ba MoanucaHo unpposon
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