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Pabouass mporpamma TIO XWMHU COCTaBJI€Ha HAa OCHOBE (denepanbHOr0O KOMIIOHEHTA
rocyJapCTBEHHOTO 00pa30BaTEILHOIO CTaHJIapTa CPeaHEro oo0mero oopa3oBaHus Ha 0a30BOM YpOBHE,
Ha OCHOBE MPUMEPHON NPOrpaMMbl 1O XUMHUHM MJIs CPEIHEW IIKOJBI U HAa OCHOBE IPOTPAMMBI
aBTopckoro kypca xumun 1151 10-11 kimaccos O.C. ["'abpuensna.

OCHOBHBIMHU TIPOOJIEMaMU XMMHH SIBIISTIOTCS M3YYCHHE COCTaBa U CTPOSHUS BEIIECTB, 3aBUCHMOCTH
UX CBOWCTB OT CTPOCHHUS, KOHCTPYHpPOBAaHHE BEIIECTB C 3aJaHHBIMU CBOMCTBaMH, MHCCIEIOBaHUE
3aKOHOMEPHOCTEH XMMHUYECKUX MPEBPALICHUN U MyTEH YIIPABICHUS MU B IEJSAX MOTyUYEHUS BEIIECTB,
MaTepUajoB, SHEPTUH.

[Toatomy B pabodeli mporpaMMe 0 XMMHH HAIIUTA OTPAKEHUE OCHOBHBIE COACPKATEIbHBIC JTMHHUH:

* «Bewyecmeo» — 3naHUA 0 COCTaBE U CTPOCHUM BEIIECTB, UX BAKHEUIINX (GU3NYECKUX U XUMUYECKUX
CBOICTBaX, OMOJOTHYECKOM JICHCTBHU;

* «Xumuueckasa peakyus» — 3HaHUS 00 YCIIOBHUSX, B KOTOPBIX MPOSBIISIOTCS XUMUYECKUE CBOICTBa
BEIIECTB, CIIOCO0AaX yIpaBIeHUS XUMUYECKUMU TIPOIIECCAMU;

* «llpumenenue eeuyecme) — 3HAHUS U OTBIT MPAKTUYECKOM JEATEIHHOCTH C BEIIECTBAMH, KOTOPHIE
HanOoJee YacTo ynoTpeOISIOTCS B MOBCEAHEBHON KU3HU, IIIUPOKO HUCIIOJIB3YIOTCS B MPOMBIIINIEHHOCTH,
CEJIbCKOM XO03sIIICTBE, Ha TPAHCIIOPTE;

* «A3b1K Xumuu» — cUcTeMa BOKHEHIIINX OHIATUN XUMHUHA U TEPMUHOB, B KOTOPBIX OHH OITHUCBHIBAOTCS,
HOMEHKJIATypa HEOPraHMYECKUX M OPraHWYECKUX BEIIECTB, T. €. HX Ha3BaHHUSA (B TOM YHCIE H
TPUBHAIBHBIC), XUMUYECKHEC (OPMYJbI M ypaBHEHUS, a TaKXKe TMpaBHia TepeBoia HHPOPMAIUU C
POJIIHOTO HIT PYCCKOTO SI3bIKA Ha SI3BIK XUMUU M 0OpaTHO.

JlaHHas paboyasi mporpamMMa paccuuTaHa Ha 67 4acoB:
- B 10 xmnacce otBoautcs 34 vaca u3 pacuera: 1 yac B HeIeNt0, B TOM 4Mciie 3 yaca Ha MPOBEACHHUE
KOHTPOJIbHBIX U 2 gaca Ha MMPOBCACHUC MPAKTHYCCKUX pa60T.

- B 11 xmacce orBogutcs 33 4aca u3 pacdera: 1 yac B HEIENIO, B TOM YHCIIe 2 daca Ha MPOBEICHUE
KOHTPOJIbHBIX U 2 gaca Ha MMPOBCACHNEC OLICHOYHBIX IMTPAKTUYCCKUX pa60T.

(I)OprI KOHTPOJIA: YCTHBIC OIPOCHI, IIPOBEPOUYHEBIC pa6OTBI, TECTOBBIN KOHTPOJIb, MPAKTUYCCKUEC U
KOHTPOJIbHBIC pa6OTBI.

Onucanue Mecta y4eOHOro npeaMeTa B y4eOHOM IIAHeE.

B y‘~I€6HOM IJIaHC IIKOJIBI AJId U3YUYCHUEC XMW OTBEACHO

KJIacc YacoB B HEJIEIIO YacoB B rojzx
10 1 34
11 1 33
BCEI'O 2 67

Pe3yabTaThl 0CBOCHHSI NMPOTrPaAMMBbI

JleaTenbHOCTh yYUTeNsl B 00Oy4eHUN XUMHMU B CpeiHel (ITOJTHOM) IIKOJIe I0JDKHA OBITh HalpaBieHa Ha
TOCTHKEHHE 00yJIaIONIMMUCS CIEAYIOIINX JUYHOCHHbBIX PE3YTbMamos:
» B IIEHHOCTHO-OPHEHTALIMOHHON Cdepe — UYyBCTBO TOPJOCTH 338 POCCHHCKYI0 XHUMHUYECKYIO
HayKy, TyMaHU3M, OTHOIIEHUE K TPYAY, IeJICYCTPEMICHHOCTH;
> B TPYAOBOH cepe — TOTOBHOCTh K OCO3HAaHHOMY BHIOOPY AajbHEHINEeil 00pa3oBaTeNbHON U
npodeccnoHanbHON TPaeKTOPHUH;



> B II03HABaTENIbHON (KOTHUTHBHOM, WHTEJUICKTYaJIbHON) cepe — YMEHHUE YIpaBisATh CBOCH
ITO3HABATENIBHOMN NEATEIbHOCTBIO.
>
Memanpeomemnuvimu pe3yibmamamu OCBOCHUS BBITYCKHHKaMHM CTApUIEH IIKOJBI MPOTrPAMMBI IO
XUMUU SIBJIAOTCS:
» WCIOJNB30BaHWE YMEHHH W HaBBIKOB pAa3IMYHBIX BHUJIOB IO3HABATEIbHOM JAEATEIHHOCTH,
NPUMEHEHUH  OCHOBHBIX  METOJOB  IO3HAaHUS  (CUCTEMHO-MH(OPMALMOHHBIA  aHAIU3,
MO/JICJINPOBAHUE) AJISl U3YUEHHUS PA3IUYHBIX CTOPOH OKPYKAOLIEH NeCTBUTEIbHOCTH;

» HCIIOJIb30BaHHE OCHOBHBIX MHTEIUICKTYaJIbHBIX OTEPAIUi:

» (dopmynupoBaHHE THUIOTE3, aHAJIN3 W CHHTE3, CpaBHEHHE, 000O0IIeHWe, CHCTeMaTH3alus,
BBISIBJICHUE IPUYMHHO-CIICCTBEHHBIX CBS3€H, IIOUCK AHAJIOTOB;

» yMEHHE I'€HepUPOBAThH HJICH U ONPEENIATh CPEICTBA, HEOOXOIUMBIC JJIS UX PEaTn3alliH;

» YMEHHE ONpEAeyATh LEIH M 3a/laud JESTeIbHOCTH, BBHIOMPATh CPEIACTBA pealu3alliyl LEIH U
IIPUMEHATH UX Ha IIPAKTUKE;

» WCIONIb30BaHME PA3UYHBIX WCTOYHHKOB ISl TOJIYYEHHS XHUMHUYECKOW HH(pOpMaLuH,

[IOHMMaHHE 3aBUCUMOCTU CoJiepaHusd M (GOpMbl IpeACTaBiIeHUS HHGOpMAIMM OT Ienei
KOMMYHHKAIIIH U aJipecaTa.
B ob6nactu npedomemmuuvix pe3ynomamoB u3ydeHUe XUMHM IPEAOCTABIAET YUYCHHKY BO3MOXHOCTb Ha
CTYIIEHH CpeHero (IOJIHOT0) 0011ero 00pa3oBaHus HAYYMTHCH:
Ha 0a3060Mm ypogHe
1) 6 noznasamenvroli cthepe —

e a) JaBaTh ONpEIEICHUs] U3yUYEHHBIM [TOHATUSAM;

e () onMCHIBATh J€MOHCTPALIMOHHBIE U CAMOCTOSATENIBHO NIPOBEICHHbBIE SKCIIEPUMEHTHI, UCIIOJIb3YS
JUISL 3TOTO €CTECTBEHHBIN (PYCCKUM, POIHO) A3BIK U S3bIK XUMUH;

® B) ONMCHIBATH M PA3JINYaTh U3YUECHHBIE KJIACChl HEOPraHUYECKUX U OPraHWYEeCKUX COEMHEHHUH,
XUMUYECKHE PEaKLIUH;

¢ T) KIaccupUIMPOBATH U3yYCHHBIE OOBEKTHI U SIBIICHMUS,

e 1) HaAOMIOAATh JEMOHCTPHPYEMBIE W CAMOCTOSITEIBHO IPOBOAMMEBIE OIBITH, XUMHYECKHE
peaKIyu, MPOTEKAIOIINE B IPUPOE U B OBITY;

e ¢) JenaTb BBIBOJBI W YMO3AKJIIOUEHUS M3 HAONIOJNEHWM, M3YYEHHBIX XMMHUYECKHX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEM3YYEHHBIX BEIIECTB 110 aHAJOTHH CO
CBOMCTBAMH U3yYCHHBIX;

® K) CTPYKTYpHUpPOBaTh U3yUECHHBIH MaTepHal;

® 3) HHTEPNPETUPOBATh XUMHUECKYIO HH(OPMAIIHIO, TOTYYCHHYIO U3 IPYTUX HCTOYHHUKOB;

® 1) ONKCHIBATh CTPOCHHE aTOMOB 3j1eMeHTOB [—IV mepuona ¢ ncmoib30BaHHEM SJIEKTPOHHBIX
KOH(Urypaluuii aToMoB;

® K) MOJEIMPOBATh CTPOECHUE MPOCTEHIINX MOJEKYJI HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB,
KpPHUCTAJIIOB,;

2) 6 YyeHHOCMHO-0PUEHMAYUOHHOU chepe —
® aHANM3UPOBaTh M OLCHMBATh TIOCIEJACTBHA [UIA OKpY)Kaloled cpeasl OBITOBOH U
MIPOU3BO/ICTBEHHOH JIEATETLHOCTH YEJIOBEKa, CBA3aHHOM C MepepaboTKOM BEIIeCTB;
3) 6 mpyoosoii cghepe —
® TIPOBOJIUTH XMMHUYECKHH IKCIIEPUMEHT;
4) 6 cghepe uzuueckoii Kyromypolr —

e OKa3bpIBaTh IEPBYIO IMMOMOIIb TPU OTPABICHUSAX, OXKOTaX W JPYTUX TpaBMax, CBS3aHHBIX C
BElLIECTBaMH U Ja0OPAaTOPHBIM 000PYyIOBaHUEM.

B pesynabrare u3yueHus 0a30BOro Kypca XHMMHUHU BBITYCKHHK OCBOMT COJEpXaHHUE, KOTOpPOe
crocobcTByeT (OpPMHUPOBAHMIO ITO3HABATENIbHOM, HPABCTBEHHOM M AcTeTHYecKoM KynabTyphl. OH
OBJIA/ICET CUCTEMOM XMMHUYECKUX 3HAHUH — MOHATUSAMH, 3aKOHAMH, TEOPHSIMHM U SI3bIKOM HAyKH Kak
KOMIIOHEHTaMH €CTECTBEHHOHAYYHOH KapTHHBI MHUpPA. DTO IO3BOJIMT €My BHIpaOOTAaTh MOHHMaHHE




OOIIECTBEHHON NOTPEOHOCTH Pa3BUTUS XMMUU KaK HAayKH, OTHOLICHHE K XUMHH KaK BO3MOXKHOU
obnactu Oyaymiel MPakTHIeCKOU eATeTbHOCTH.

YcBoenue copaepkaHusi 0a30BOro Kypca XMMUHU OOECIIEYHT BBITYCKHHUKY BO3MOKHOCTH OBJIQJIETh
0000111eHHBIMU CITOCOOaMU JIEHCTBUI ¢ y4eOHBIM MaTepHaoM, KOTOpbIE MO3BOJIAIOT YCHEIIHO peulaTh
yueOHO-TI03HABATEIbHBIE U y4eOHO-TIPAKTHUYECKHUE 33]]aul, MAKCUMAJIbHO MPUOIMKEHHBIE K PeaJbHBIM
KU3HEHHbIM cuTyalusiM. CQopMHUPOBaHHOCTh OOOOLIEHHBIX CHOCOOOB JecTBUiM, Hapsaay ¢
OBJIA/ICHUEM OIIOPHOM CHCTEMOM 3HAHWN W YMEHUH, MO3BOJIUT yYalTUMCS ObITh KOMIIETEHTHBIMH B TOU
WIM HMHOM cdepe KyJIbTypbl, KaXaas M3 KOTOPBIX IpPEANoyiaraeT ocoOble CHocoObl JIeHCTBHM
OTHOCHUTEIJIFHO CHEIM(PUIECKOTO COACp KaHuUSI.

B npornecce u3yueHuss xumMuu y ydyeHuka OyayT copMupoBaHbl IIO3HABATENIbHbIE [IEHHOCTHBIE
OpHUEHTALMK: LIEHHOCTH HaYy4YHOI'O 3HAaHHUS, €ro MPAKTUUYECKON 3HAYMMOCTHU U JJOCTOBEPHOCTH; LIEHHOCTH
XMMHMYECKHX METOJ0B UCCIIEI0BAaHUS )KUBON U HEKUBOM IPUPOBL.

B pesynbrare pa3sBUTHs MMO3HABATEIbHBIX LIEHHOCTHBIX OPUEHTALMN NMpPU HM3yueHHH 0a30BOTO
Kypca XUMHMH Yy BBIIYCKHHKA OyIyT COPMHUPOBAHBI: YBaXXUTEIbHOE OTHOIIEHUE K CO3MJATEIbHOM,
TBOPYECKOH JEsITeIHbHOCTH; MOHUMAHUE HEOOXOIMMOCTH 370POBOTO 00pas3a XH3HH;, NOTPEOHOCTH B
0€3yCIIOBHOM BBINIOJHEHUU IPAaBUI OE3011aCHOIO HCIOJIb30BAHUS BELIECTB B IMOBCEJHEBHOM XHU3HH,
HEOO0XOAMMOCTh COXPAHSATh U 3aIIUIIATH TIPUPOAY.

@DopMHUPOBaHUE PEryJIATUBHBIX YHUBEPCAIbHBIX y4EOHBIX ACHCTBUI NMpU M3ydyeHUH 0a30BOro
Kypca MO3BOJIUT YYEHUKY HAYUMTHCS: IJIJAHUPOBATh CBOU JEMCTBHS C YUETOM IOCTaBICHHOM 3ajauu U
YCIOBUSIMU €€ pealu3aluy; OLICHWBATH IPAaBWIBHOCTb BBIOJIHEHUSA [JEHCTBUS U OCYILECTBIATH
KOHTPOJIb PE3yJIbTATOB YCBOCHHsI YYEOHOrO MarepHaia, BHOCHUTh HEOOXOIMMBIE KOPPEKTHUBBI B
y4eOHYyI0 JeSTelNbHOCTh Ha OCHOBE aHalM3a M OLIEHKU JIONMYLIEHHBIX OIIMOOK; CaMOCTOSTEIbHO
OIIpeEIIATh OPUEHTUPHI YU€OHBIX AEUCTBUN IIPU U3YUEHUHU HOBOI'O MaTepHaa.

KoMMyHHKaTHBHbIE [IGHHOCTHBIE OPUEHTALMU, OCHOBY KOTOPBIX COCTaBIISIFOT MPOLIECC OOIIEHUS
U rpaMOTHas pedb, OyAYyT CIIOCOOCTBOBATh PAa3BUTUIO MOTPEOHOCTH BECTH JUAJIOT, BBICIYIIMBATH
MHEHUE OIIOHEHTA, y4acTBOBAaTh B JIUCKYCCUH, OTKPBITO BBIPAKaTh U apryMEHTHPOBAHHO OTCTAauBaTh
CBOIO TOYKY 3pEHUs, IPABUIIBHO UCII0JIb30BATh XUMHUECKYIO0 TEPMUHOJIOTHIO U CUMBOJIHKY.

B pesyabrare m3ydeHusi 0a30BOro Kypca XMMHH BBINYCKHMK CpPeJHEH IIKOJIbI MOJY4YHT
BO3MOKHOCTh HAYYHUTHCH:

® COBEpILIEHCTBOBATH U PA3BUBATh YMEHHUE YIPABIIATH CBOEH MO3HABATEIBHOM €ATEIbHOCTHIO;

® TMPUMEHATh OCHOBHBbIE HHTEIUICKTYyalbHBIE OINEpalii Takhe Kak, (OopMYyJIHMpOBaHUE THUIIOTES,
aHalM3 M CHUHTE3, CpaBHEHHE, 0000IIeHne, cHUCTeMaTH3allks, BBISIBICHUE MPHYUHHO-
CJICJICTBEHHBIX CBS3€H U JIp. JUIA U3yYEHHUS CBOMCTB BEIIECTB M XUMHUECKUX PEaAKIIHil;
WCIOJIb30BaTh PA3IMYHbIC UCTOYHUKH JJIs MTOJIyUYEHUsI XUMUYECKON nHpopmanuu;
CaMOCTOSITENILHO TIAHUPOBATH M OPTaHU30BHIBATh Y4€OHO-TI03HABATEIbHYIO I€ATEIbHOCTh;
yCTaHABIUBATh MOCTIEI0BATENBHOCTh ICUCTBUN NIPU pellieHuu y4eOHOil 3a1auu;

OCBaMBATh KIIFOUEBBIE KOMIIETEHTHOCTH, KOTOpPbIE HUMEIOT YHHMBEPCAJIbHOE 3HAUEHUE s
pa3IMYHBIX BHUJOB JESTEIIBHOCTH, B HMX 4YHCJE: OOOOIICHHBIE CIOCOOBI peIeHus 3aaad,
HCCTIEI0BATENIbCKUE YMEHUS, KOMMYHUKATUBHBIC YMEHUs, MH(POPMAIITMOHHBIE YMEHUS.

OCHOBHBIE TEXHOJIOTHU, METO/bI, POPMBI 00yUeHUSA

TEXHO.HOFI/II/[, XapaKTepl/lCTI/lKa OCHOBHBIX BU0B A€ATCJIbHOCTHU

HUCHoJb3yeMble  Ha

ypoke

YdeOHas JTeKIus JlaHHBIIA ~ cHOCOO  OpraHM3anuy  Y4eOHOHW  JIEATCILHOCTH  IMO3BOJISET

OpPTraHW30BaTh AaKTUBHOE W3YyYEHHE YYalNIMMHCS YYeOHOTO Marepuaiga ¢
MOMOIIBIO YYUTENS, KOTOPHIM OpraHu3yeT aKTHBHYIO ESATENBHOCTh uepe3
IBPUCTHUYECKYIO Oecemy, pa3dop 3amaHuil MO TeMme, pabdoTy C TEKCTOM
yueOHHMKa, TUTIEPTEKCT YUUTENS
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YV VVV VYV

JlabopaTopHbie JlaHHasi TEXHOJIOTHSI TIO3BOJISIET OpraHu3oBaTh A((PEKTHBHYIO paboTy C
OITBIThI BeIIeCTBaAaM U XUMHNYCCKUM O60py,Zl0BaHI/ICM

[IpakTuKyMmbI JlanHast TEXHOJOTHS TMO3BOJseT (OPMHUPOBATH Y YydYalIUXCSd HABBIKU
MPUMEHEHHUS TOJTYYEHHBIX TEOPETHUUECKHX 3HAHUM Ha TMpaKTHKE Yepes
pelIeHre YKCIEPUMEHTaIbHBIX 3a/1a4

Ponessie urpsl, | JlaHHass TEXHOJOTUS CIOCOOCTBYET (OPMHPOBAHUS HABBIKOB INPAKTHUECKON
TPEHUHTH JEATeIILHOCTH Ha OCHOBE 3HAHUI, IOIYYSHHBIX B XOZI€ M3y4YeHHs Kypca
WuTepakTuBHBIC JlaHHasE TEXHOJIOTUS CIIOCOOCTBYET PACUIMPEHUI0 TEOPETUYECKOr0 MaTepHana
IKCKYPCHUH Kypca XMMHH, CIIOCOOCTBYET PACIIMPEHHUIO KPYro30pa yJanmxcst
CeMuHapckue JlaHHasi TEXHOJIOTHSI CIIOCOOCTBYET MPOBEICHUIO PA0OTHI MO CUCTEMATH3AIUH
3aHATHSA 3HAHMW YydJamuxcs, (OPMUPOBAHUIO OONICHHTEIUICKTYAIbHBIX YMEHHH Ha
OCHOBE M3Y4YE€HHOI'0 MaTepHaia
VYpoku 06001meHns JlaHHass TEXHOJOTWS MO3BOJIICT AKTYyaJIM3MpPOBaTh 3HAHUS Y4YaIIUXCSA 110

M3YYCHHON TeMe, 3a0CTPUTh BHUMAHUE HAa HaWOOJee CIOKHBIX /3HAYUMBIX
BOIIpOCaxX, OpraHu3oBath auddepeHpoBaHHYI0 paboTy YydYalmuxcs Mo
BBITIOJIHCHUIO 33JIaHUN PA3HOTO YPOBHSI CIIOKHOCTH

Ypoku xoHtposss u | KonTpons 3a ocBoennem 3YH ywamuxcst mpoXoguT HOCHE WU3YYEHUS TEMbI
KOPpPEeKLIMM  3HAHWH | Yepe3 MCIOJIb30BaHUS KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuanoB EI'D mo
yJaluxcs 00I11€CTBO3HAHUIO, YCTHBIHM ONPOC, PelIeHre M03HaBaTeIbHbIX 3a1a4

VY4eOHbIil mpouecc npu M3ydeHUH Kypca xumuu B 10 - 11 kimacce cTpouTcs ¢ ydyeToM CEIYHOLINX
METOJ0B O0yUYCHHUSL:
WH(OPMAIMOHHBIH;
UCCJIEI0BATEIbCKUAN (opranuzanus U CCIIEZIOBATEIBCKOTO 71a00paTOPHOTO IIPaKTUKYMa,
CaMOCTOSITEIILHBIX PabOT U T.JI.);
po6IeMHBIH (TOCTaHOBKA POOJIEMHBIX BOIIPOCOB U CO3/IaHHE IPOOJIEMHBIX CUTyalluil Ha ypOKe);
ucnonp3opanue UKT;
AJITOPUTMU3UPOBAHHOE 00ydeHue (AITOPUTMBI IUIAHUPOBAHMS HAYYHOTO HCCIEOBAaHUS U 00pabOTKU
PEe3yJIbTaTOB 3KCIEPUMEHTA, aJITOPUTMbI OITMCAHUS XUMUYECKOT0 00BEKTA U T.11.);
-ME€TO/Ibl PA3BUTHS CLIOCOOHOCTEHN K caMOOOYUEHHUIO M caMO0Opa30BaHUIO.

C uenbro JOCTHKEHUS BBICOKMX pE3yJIbTaTOB OO0pa30BaHUS B MPOIECCE pPeaTu3aliu M0 Kypcy
XUMHH UCIIOJIb30BAHBI:

e @dopMbl 00pa30BaAHUA — YPOK HU3YUYECHHUS U MEPBUYHOTO 3AKPEIUICHUS HOBBIX 3HAHWM,
YpOK 0000I1IeHNs U CUCTEMATH3alluU 3HaHUH, YPOK KOHTPOJIS, OLIEHKH M KOPPEKIIMU 3HAHUN y4yaluxcs,
KOMOWHUPOBAHHBIHN YPOK, SKCKYpCUH, Ta00paTOpHbIE U MPAaKTHYECKHUE pabOThI U T. 1.

e TexHosoruu o0pasoBaHusl — MHAMBUIyallbHAs paboTa, paboTa B MajiblX M OOJNBIINX
rpynmnax, IpOeKTHas, HCCea0BaTeNnbCcKas, MOUCKOBas paldoTa, pa3BHUBaIoIlee, OIEpekarolee |
JMYHOCTHO-OpUeHTUpoBaHHOe 00yuenue, UKT u 1.1.

e Meroabl MOHUTOPMHIA 3HAHUI M YMEHMIl YYalIUXCH — TECThI, KOHTPOJIbHbIE Pa0OTHI,
YCTHBIN OIpOC, TBOpUYECKUE pabOThI (pedepaThl, MPOEKTHI, IPE3EHTALIH ).

Ilnanupyemble pe3yabTaThbl 0CBOCHHMS Y4eOHOr0 nmpeaMeTa « XuMHs»

B pesyabTare ndy4yeHus XumMuu Ha 0a30BOM ypoBHe y4eHHK 10 ki1acca HayYuTCs:

. Ha3vl6amp N3YYECHHBIE BEILIECTBA 110 «TPUBUAIBHON» WM MEXKTyHAPOIHON HOMEHKIIATYPE;

. onpedenams. BAICHTHOCTb U CTENEHb OKUCICHMS XUMHUYECKHX DJIEMEHTOB, THUI XMMHUYECKOMN
CBiA3M B COCAMHCHUAX, 3apsaa HOHA, XapaKTCp CpCabl B BOJHBIX pacCcTBOpax HCOPraHUYCCKHUX

COEAMHEHHM, OKUCIIUTENIb U BOCCTAHOBUTEIIb, IPUHAJIEKHOCTh BELIECTB K PA3JIMYHBIM KilaccaM
OPraHNYeCKUX COCTUHECHUN;




xapaKmepuzoeamb: 3JIEMCHTHBI MaJIbIX HepI/IO,Z[OB 110 UX IIOJIOKCHHUIO B HCpHOIIH‘-IGCKOfI CUCTEMC
JI..MenneneeBa; oOmmue XMMHYECKHE CBOMCTBA METAJUIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB
HeOpFaHI/I‘-IeCKI/IX 158 OpI‘aHI/I‘-IeCKI/IX COGI[HHGHHfl; CTpOGHI/Ie U XUMHWUYCCKHUC CBOﬁCTBa I/I3Y‘-I€HHBIX
OpPraHUYECKUX COCTMHCHHI;

00bACHAmMY. 3aBUCUMOCTb CBOWCTB BEILECTB OT UX COCTaBa U CTPOCHMS; IPUPOLY XUMHUUYECKOU
CBSI3M (MOHHOH, KOBAJIEHTHOM, METAJUINYECKO), 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIUU U
MIOJIOKEHMSI XMMUYECKOTI'O PAaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB;

8LINOJIHAMb XUMUYECKULL IKcnepumernm 110 PACIIO3HABAHHUIO BaKHEHIIINX HEOPTraHUYCCKUX U
OpraHn4YCCKUX BCIICCTB,

nP0O60OUmMb CaMOCTOSATEIBHBIA OUCK XUMUYECKOH MH(OPMAIMK C HCIOIb30BAaHUEM Pa3IHUHBIX
MCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX U3JIaHUI, KOMIIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTepHeTa);
UCIOJB30BAaTh KOMIIBIOTEPHBIE TEXHOJOTMHM JUIsI OOpabOTKM MW Tepefayd XHUMHUYECKOM
nH(OpPMAaLIUY U ee MPEACTABICHUS B Pa3IUnYHbIX (popmax;

ITosy4nT BO3MOKHOCTH HAYUUTCS

00BSACHEHHST XUMHYECKUX HBJ'IeHHfI, MMPOUCXOJAIIUX B IIPHUPOIC, 6BITy H Ha IIPOU3BOACTBC,

OnpeIeleHUs] BOBMOXXHOCTH MPOTEKAHUSI XMMUUYECKUX MPEBPAILCHUN B Pa3IMYHBIX YCIOBUSAX U
OIICHKH X ITOCJICACTBU;

9KOJIOTMYECKH IPaMOTHOI'O IIOBEJICHUS B OKPYKalOLIeH cpelie;

OLCHKHU BJIIMAHHUA XHUMHNYCCKOT'O 3arpsA3HCHUA Oprma}omeﬁ Cp€abl Ha OpraHu3M 4YCJIOBCKa H
APYTUe KUBBIC OPIraHU3MBbI,

0e30omacHOro OOpalleHUs] C TOPIOYMMH M TOKCHYHBIMH  BEIICCTBAMH, J1abOPaTOPHBIM
o0opynoBaHUEM;

IMPHUIOTOBJICHUA PAaCTBOPOB 3aﬂaHHOﬁ KOHILICHTpAaluu B 6I)ITy " Ha IMPOU3BOACTBEC,

KpI/ITI/I‘{CCKOI}'I OLOCHKHK OOCTOBCPHOCTHU XUMHYCCKOHN I/IH(bOpMaI_[I/II/I, HOCTyrIaIOH_[Cﬁ U3 Pa3HbIX
HCTOYHHKOB.

B pe3yabTaTe usydyenusi yueoOHOro npeamera «XuMus» Ha YpOBHe CpeHero ooiero oopa3oBanus

BbINNYCKHUK 11 Ki1acca HayuuTCs:

packpbIBaTh Ha MIPUMEpPaAX poJib XUMUH B (POPMUPOBAHUM COBPEMEHHON HAyYHOW KapTHUHBI MHUpa
U B IPAKTUUYECKOH 1€ATEIbHOCTH YEJIOBEKA;

JEMOHCTPUPOBaTh Ha IpHUMEpax B3aUMOCBS3b MEXAY XUMUEH M JPYTMMH €CTECTBEHHBIMHU
HayKaMu;

pacKpbIBaTh Ha MpUMepax MOJIOKEHUS TeOpUur XuMudeckoro crpoenus A.M. bytieposa;
noHumarh ¢usnyeckuit cmpicn [leproguueckoro 3akona /.M. MenneneeBa u Ha €ro OCHOBE
OOBSACHATH 3aBUCUMOCTb CBOMCTB XMMHUYECKUX 3JEMEHTOB U OOpa30BAHHBIX MMH BEIIECTB OT
AJIEKTPOHHOTO CTPOEHUS ATOMOB;

OOBSACHSITH MPUYUHBI MHOTO0OPAa3us BEIIECTB HA OCHOBE OONTUX MPEACTaBICHUN 00 MX COCTaBe
U CTPOCHMY;

MPUMEHITh MPaBHJIAa CHCTEMaTHYECKOM MEXIyHAapOJHOM HOMEHKIATyphl Kak CpeacTBa

Pa3IMuUCHUSA U I/IIleHTI/I(I)I/IKaI_II/II/I BCIICCTB IO UX COCTaBYy U CTPOCHUIO;



COCTABIISITh MOJICKYJISIPHBIE M CTPYKTYPHBIE (POPMYJIbI OPTaHUYECKHUX BEIIECTB KaK HOCUTENEeH
UHQOPMAIMK O CTPOCHUH BEIIECTBA, €r0 CBOMCTBAX M IPUHAUICKHOCTH K OINPEACICHHOMY
KJIACCY COCIMHEHUN;

XapaKTepHU30BaTh OPraHMYECKHE BEIIECTBA [0 COCTaBY, CTPOCHUIO U CBOWCTBAM, YCTaHABIINBATh
IMPUYUHHO-CJIICACTBCHHBIC CBA3U MCIKAY AAHHBIMU XapPAKTCPUCTUKAMU BCIICCTBA,

NPUBOIUTH NPUMEPHI XUMHUYECKUX PEaKINi, paCKPBIBAIOIINX XaPAKTEPHBIE CBOMCTBA THITMYHBIX
MIPEJICTAaBUTENICH KJIACCOB OPTAaHMYECKHUX BEIIECTB C ICNBI0 MX UICHTH(PHUKAIUN U OOBICHESHUS
00JIaCTH IPUMEHEHHS;

MMPOTHO3UPOBATH BO3MOKHOCTb IPOTCKAHHUA XUMHUYCCKUX peaKHI/Iﬁ Ha OCHOBE 3HAHHH O THUIIaX
XMMHYECKOH CBS3M B MOJIEKYJIAX PEareHTOB U X PEaKIIMOHHON CIIOCOOHOCTH;

HCIIOJIB30BAaTh 3HAHUA O COCTAaBC, CTPOCHHMH MW XHMHUUYCCKHX CBOMCTBAxX BCUICCTB JId
0e301acHOro MPUMEHEHUS B IPAKTHUECKOH JIESTENbHOCTH;

MPUBOANTH MPHUMEPHl TPAKTUYECKOTO MCIIOIB30BaHUS MPOAYKTOB IepepaboTku HepTH u
NPUPOJHOTO Ta3a, BBICOKOMOJEKYISPHBIX COCIMHEHUH (NOJIMITHIICHA, CHHTETHYECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);

MPOBOAMTH ONBITHI 10 PACIIO3HABAHHUIO OPTAaHMYECKHUX BELIECTB: INIMIEPHHA, YKCYCHOM KHCIIOTBHI,
HCIIPCACIIbHBIX KHUPOB, TI'JIOKO3bI, Kpaxmalia, OEJIKOB — B COCTaBeE IMUIICBBIX IIPOAYKTOB U
KOCMCTHYCCKUX CPECACTB,

BJaJeTh MNpaBWIaMU M IpHeMaMH Oe30macHOM paboThl C XUMHUYECKMMH BELIECTBAMU U
71a00paTOPHBIM 000PYI0BAHUEM;

YCTaHaBJIMBATh 3aBUCHUMOCTH CKOPOCTHU XUMHUYECKOH pCakiun M CMCECIICHHUA XHWUMHYCCKOI'O
paBHOBECHUsS] OT PA3IUYHBIX (PAKTOPOB C IIEIBI0 OMNpPENETCHUS ONTHUMAIBHBIX YCIOBUH
MPOTEKaHUsI XMMUYECKHUX MPOLIECCOB;

MPUBOANTH TPUMEPHI THIPOJIA3a COJIEH B TOBCEHEBHOM KU3HU UEIOBEKA;

IIPHUBOJUTH IIPHUMCEPEBI OKHUCINUTECIIbHO-BOCCTAHOBHUTECIIbHBIX peaKuHﬁ B npuponae,
MIPOU3BO/ICTBEHHBIX MPOIIECCaX U )KU3HEESITEIbHOCTH OPraHU3MOB;

MPUBOJIUTh TPUMEPHl XUMHYECKHX PEaKIHil, pacKpbIBAIOIIMX OOIIME XUMHYECKHE CBOMCTBA
MIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIIOB,

MIPOBOJIUTH pPAcUeThl Ha HAXOXKIECHHE MOJEKYISIPHOH (GOpPMYIBI yIiIeBOAOPOAA MO MPOIYKTaM
CTOpaHMs U 10 €r0 OTHOCUTENbHON IUIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €ro
COCTaB;

BIaJeTh IpaBWJaMH 0€30MacHOro oOOpamieHus C €IKUMH, TOpPIOYMMH M TOKCHYHBIMHU

BEIIIECTBAMH, CPEJCTBAMU OBITOBOM XUMUMU;



OCYIIECTBISTh TMOWCK XMMHYECKOM WHPOpMAIMK 1O Ha3BaHWUSIM, HUICHTH(PUKATOPAM,
CTPYKTYpPHBIM (hOpMYysiaM BEIIECTB;

KPUTHYECKH OLICHUBATh M MHTEPIPETUPOBATh XUMHUYECKYI0 HMH(OPMALIHIO, COAEpKAIIYIOCsS B
COOOIIIEHUSAX CPEACTB MaccoBoil MHopManuu, pecypcax VHTepHeTa, Hay4YHO-TIOMYJISPHBIX
CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIEJISIX BBISBICHUS OMIUOOYHBIX
CYXACHHUIA U (HOPMHUPOBAHKS COOCTBEHHOMN TIO3UIIHH;

MPENCTaBIATh IMYTH PEIICHUS TJI00aNbHBIX MPOOJIeM, CTOSIIUX IMepell YeIOBEUECTBOM:

OKOJIOIT'MYCCKUX, SHCPTCTUUCCKHX, ChIPHECBLIX, U POJIb XUMHHU B PCHICHUHN 3THUX HpO6HeM.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYUHThCS:

WJUTFOCTPUPOBATHh HA MPHUMEPAX CTAHOBJICHUE U 3BOJIIOLMIO0 OPraHMYECKON XMMHUU KaK HayKH Ha
Pa3IMYHBIX UCTOPUUECKHUX ITAIAX €€ Pa3BUTHUS,

UCIIONIb30BaTh METOJbl HAYYHOIO TIO3HAHUS TMPU BBIIOJHEHUU TPOEKTOB U y4eOHO-
HCCIIEAOBATENIbCKUX 3a7ad MO0 W3YYCHHUIO CBOMCTB, CIIOCOOOB IMOJY4YEHUS W PaCIIO3HABaHUS
OpPraHUYECKUX BEIIECTB;

OOBSICHATh MPUPOAY M CHOCOOBI 00pa30BaHUS XUMHUYCCKOW CBSI3M: KOBAJICHTHOH (IIOJISIPHOM,
HETIOJISIPHOW), MOHHOW, METAJUIMYECKOW, BOJAOPOJHONW — C LETbI0 OMpEAeNCHUs XUMUYECKOU
AKTUBHOCTH BEIIECTB;

YCTaHABIIMBATh T'€HETUYECKYI0 CBA3b MEXKAY KIaccaMHd OpPraHWYECKUX BEIISCTB s
00OCHOBaHHUS TMPHUHIMIIMATHHOW BO3MOXKHOCTH TOJIYYECHUS OpPraHMYECKUX COCTUHEHHIA
3aIaHHOTO COCTaBa U CTPOCHHS;

yCTaHABIMBATh B3aMMOCBS3H MEXKAY (haKTaMu U TEOpPHEH, MPUUMHOMN U CIeICTBUEM IIPU aHATH3e
MpoOJEMHBIX CHUTyalldid W OOOCHOBAHMHM TMPUHUMAEMBIX DEIICHHH Ha OCHOBE XUMHUYECKHUX

3HAHUU.



Conep:xkanue TeM ydeOHOro mpeaMmera. 10 kiaace

Tema 1
BBenenue

Teopusi cTpoeHHs1 OPraHMYecKux coequnenni (3 u)

[Ipeamer opranuveckoit xumuu. CpaBHEHHE OPraHMYECKUX COCIUHEHUH C HEOPraHUYECKUMHU.

[Ipuponnsie, HUCKYCCTBEHHBIE u CUHTETUYECKUE OpraHUYEeCcKUe COEIMHEHUSI.
BanentHocTh. XMMHUECKOE CTPOEHHME KAK MOPSAOK COEIMHEHHUS aTOMOB B MOJIEKYJE COIJIACHO HX

BAJIECHTHOCTU. OCHOBHBIE IOJOKEHHUSI TEOPUH XUMHUYECKOTO CTPOEHUS OPraHUYECKUX COECIMHEHHI.

[ToHsiTHE O TOMOJIOTMM W TOMOJIOTAaX, M30MEPHH W H30Mepax. XUMHYeCKHue (GOopMynabl M MOJAETU

MOJICKYJT B OpraHUYEeCKOMN XUMHH.
JdemoncTpanuu. Mojenu MOJIEKYJl TOMOJIOTOB M U30MEPOB OPraHUYECKUX COCTUHEHUMN.
Tema 2

YrieBoa0poabl H X NPUPOIHBbIE HCTOYHUKH (8 u)
[Ipuponueiii ra3. Ankansl. [lpupoansiii ra3 kak tomiuBo. [IpenmyiiiecTBa mpUpOAHOro rasa mnepen
IPYTUMU BUJAMU TOILJINBA. Cocras IPUPOJIHOTO rasa.
A 1 K a H bl: TOMOJIOTUYECKUN Psifl, U30MEPUS U HOMEHKJIATypa ajlKaHOB. XMMHUYECKHUE CBOMCTBA
aJKaHOB (Ha NpUMEpe MEeTaHa M O3TaHa): FOpEHUE, 3aMEILEHUE, pa3JIoKEHUE M JIETHJIPUPOBAHUE.
[Ipumenenue aJIKaHOB Ha OCHOBE CBOMCTB.
A 11 K € H bl. DTUJEH, ero MoJiyueHue (IETHAPUPOBAHMEM STaHAa W JErHjapaTaluel 3TaHola).
XUMUYECKUE CBOMCTBA ITUJIEHA: TOPEHUE, KAUeCTBEHHbIE peakiuu (o0eciiBeunBaHe OPOMHOMN BOJbI U
pacTBopa IepMaHraHata Kaius), TuUaparauus, mnonuMepusanus. llommsTuneH, ero cBoWcTBa U
IIPUMEHEHHUE. [Ipumenenue ITHIIEHA Ha OCHOBE CBOIICTB.
AnkagueHbl U KayuyKkK u. [lonarue 06 ankaaueHax Kak yrieBoAopoJax C ABYMs TBOHHBIMU
CBS3IMHU. XMMHUYECKHE CcBoiicTBa Oyrammena-1,3 u wm3ompeHa: oOeclBeYMBaHWE OPOMHON BOABI U
MOJINMEpHU3aIus B Kay4yKH. Pe3una.
A J1 X ¥ H bl. AIETWIEH, €T0 NOJy4YeHUE MUPOIU30M MeTaHa M KapOUWIHBIM criocoOoM. XUMHYECKHUE
CBOIMCTBA alleTUJICHA: rOpeHue, oO0ecIBeUrBaHUE OPOMHOM BOJIBI, MIPHUCOSCAMHEHHUE XJIOPOBOAOPOAA H
ruapatauus. [IpumeHeHne aneTuiieHa Ha OCHOBE CBOMCTB. Peakiusi monuMepusaluy BUHWIXJIOPHUJA.

[TonuBuHUIXITOPUT " €ro IIPUMEHEHNE.
b e u 3 0 1. [lonydyenue OeH307a U3 TeKCaHa U alleTUiIeHa. XMMUYECKHe CBOMCTBAa OE€H307a: TOpeHHe,
raJIor€HUPOBAHNE, HUTPOBAHUE. ITpumenenne OeH3ona Ha OCHOBE CBOWCTB.

H e ¢ 1 5. CoctaB u nepepabotka Hedtu. Hedrenpoayktel. beH3uH 1 moHsITHE 00 OKTAaHOBOM YHCIIE.
JemoHcTpanuu. ['opeHre Metana, STUieHa, aletuieHa. OTHOIIEHHEe MeTaHa, 3THICHA, alleTUIeHa U
OeH30Jla K pacTBOpY IiepMaHraHata Kaius M OpoMHOl Boje. IlomyueHue sTuneHa peaxuueit
JNEeTUapaTaldd JTaHONA U JENOJUMEpPU3alMK TOJIMATHIICHA, aleThieHa KapOUIHBIM CIIOCOOOM.
PaznoxxeHne kaydyka IpM HarpeBaHWHU, MCIBITAHWE MPOAYKTOB pAa3JIOkKEHHs HAa HENpPelelbHOCTb.
Konnexuus o0pa3ioB HedTH u HE(PTEIPOAYKTOB.
Jlaboparopubie onbIThl. 1. OrmnpejerneHne 3JIEMEHTHOTO COCTaBa OPraHUYECKUX COCAMHEHHUM. 2.
W3zroroBnenne Mojeneil MOJNEKYN yriaeBoAopoaoB. 3. OOHapyXeHHe HemnpeAeibHbIX COEIUHEHUH B
xuakux Herenpoaykrax. 4. Ilomydenue u cBoiicTBa aneruieHa. 5. O3HaKOMIIEHHE C KOJUIEKLUEH
«HedTh 1 IPOTyKTHI €€ epepadoTKM.
KonTtpoabHnas padora Ne 1 o teme: «YTJI€BOAOPO/IbI U UX PUPOIHBIE HCTOUHUKI
IIpoexThi: 3aranounslii yrinepoa. Hedts u HepTepoayKTHI.
Hcnoan3oBanne UKT: Ilpesentanus «llpupoansiii raz» I[Ipesentanusa «YTieBomopoabl B KU3HU
yenoBeka» [Ipesentarus «HedTs»
Tema 3
Kuciopoacoaep:kaiye opranuueckue coeIMHeHNsI M UX npupoaHblie ucrounnku (10y)
EnuHCTBO XMMHUUYECKON OpPraHU3alliy JKUBBIX OPraHU3MOB. XMMHYECKUM COCTaB >KMBBIX OPTraHU3MOB.
C n u p 1 bl [lonydenue sTanona OpoKEHHEM TIIOKO3BI U TUApaTaiueil sTuneHa. ['uapokcuibHas
rpynna kak ¢yHKIuoHanpHas. [IpeacraBneHue o BOAOPOJHON CBA3M. XMMHUYECKHE CBOWCTBA 3TaHOJIA!
rOpeHue, B3auMOJICHCTBUE C HaTpueM, OoOpa30BaHUE MPOCTHIX M CIOXKHBIX A(PHUPOB, OKUCICHUE B
anpaerun. IIpuMmeHeHwe dTaHONa Ha OCHOBE CBOMCTB. AJKOIOJM3M, €ro IIOCIEACTBHUS H
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IIpEeNyNPEXKICHUE.
[TonsiTe o mpeneiabHBIX MHOTOATOMHBIX CHHMpTax. [ JHMIIEpUH Kak MpeACcTaBUTENb MHOTOATOMHBIX
cnuproB. KauecTBeHHass peakiuss Ha MHOroaTOMHble cnupThl. IIpuMmeHeHue riMIepUHA.
Kamenunws it yrons. @ eH o a Kokcoxummiyeckoe npou3BOACTBO U e€ro npoaykuus. [looyuenue
(deHona KOKCOBAaHMEM KaMEHHOro yris. B3ammHOoe BiHMsSHHE aTOMOB B MoJeKyne (¢eHona:
B3aUMOJICIICTBIE C TUIPOKCUIOM HATpusi W a30THOM kucinoTod. Ilonmukonnencamus ¢enona c
dbopmanpaeruioM B (eHnomopopManbaeruanyo cmoiy. [IpumeHenne ¢eHolla Ha OCHOBE CBOKCTB.
Ansbsaeruasl. [lorydenue anbIeruioB OKMCICHUEM COOTBETCTBYIOMIMX CHUPTOB. XUMHUYECKUE
CBOMCTBA  aJbAETUAOB: OKHUCICHHME B COOTBETCTBYIOUIYIO KHUCJIOTY U BOCCTAaHOBJIEHHME B
cooTBeTCTBYyIOmUN cnuptT. llpuMenenue ¢opmanbaeruia u ameranbieruja Ha OCHOBE CBOICTB.
Kap6ounoBse KucioT bl [logydeHne kapOOHOBBIX KHUCIOT OKHUCICHHEM ajbJCTHJIOB.
XUMUYECKHE CBOMCTBA YKCYCHOM KHCIOTHI: OOIIME CBOWCTBA C HEOPraHUYECKUMHU KHUCIOTaMU U
peakuust drepudukanuu. lIpruMeHeHue yKCYCHOM KHCIOTHI Ha OCHOBE CBOWCTB. BEICIINE XKUpPHBIE
KHCIIOTBI Ha npumepe MaTbMUTHHOBOM U CTEapUHOBOM.
CnoxuHbe pups u X U Dp bl [lomydeHne ciaoxHbIX 3(PUPOB peakuen dTepuuKaIim.
Crnoxwubie 3¢upsl B mpupone, ux 3HaueHue. [IpumeHeHHE CIOXKHBIX 3(UPOB HA OCHOBE CBOMCTB.
XKupsr kak cinoxsble 3QuUppl. XMMHUYECKHE CBOMCTBA JKUPOB: THAPOIHN3 (OMBUICHHE) M TUAPUPOBAHHE
KUJKUX KHUPOB. [Tpumenenue KUPOB Ha OCHOBE CBOMCTB.
Y raeBo bl YIIIeBoIbl, UX KiIaccu(uKanus: MOHOCaXapuabl (TIII0K03a), JFcaxapuabl (caxaposa) u
noJincaxapubpl (Kpaxmall U IeJUTi0I03a). 3HaueHUE YriieBO0B B )KUBOW MPUPOIE U B )KU3HH YETOBEKA.
['moko3a - BEmIECTBO C JIBOMCTBEHHOW (YHKIMEH - adbJACTUAOCIUPT. XUMHYCCKHE CBONCTBA
TJIIOKO3BI: OKHCIIEHUE B TMIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COPOUT, OpokeHne (MOJIOUHOKHUCIIOE
u CIIUPTOBOE). [Ipumenenue TJIFOKO3bI Ha OCHOBE CBOMCTB.
Hucaxapunbl u nonucaxapusl. [loHaTHe 0 peakuusax MOJUKOHICHCAIMU M THAPOIU3a Ha MpHUMEpe

B3alMOIIPEBPALICHHI: [JII0KO03a = noJiucaxapus.
JemoncTrpanuu. Oxucienre cnupra B anpaerus. KauectBeHHas peakiusi HA MHOTOATOMHBIE CITUPTHI.
Komnexknus «KaMmeHHBIH yrosib 1 OpOAYKTHl €ro mepepadboTku». PactBopumocTts (heHona B Boje mpu
oOBIUHON TemMnepaType U npu HarpeBaHuu. KauecTBeHHble peakiuu Ha ¢eHon. Peakuus «cepeOpsiHOrO
3epKajia» albJEruloB U TIIOKO3bl. OKHCIEHHE albJETHJ0B M TIUIIOKO3bl B KHUCIOTHI C IOMOUIBIO
ruapokcuaa menu (II). TlomyueHne ykCycHO-3TUIIOBOTO M YKCYCHO-M30aMmIIOBOro 3¢upoB. Komnekus
3(UPHBIX Macell. KauecTBenHnas peaxkuus Ha Kpaxmai.
JlabopaTopusbie onbiThl. 6. CBoiicTBa 3THIIOBOro cnupta. 7. CBoiictBa riuuepuHa. 8. CBoiicTBa
¢dopmanpaeruna. 9. CpoiictBa ykcycHoi kuciotbl. 10. CpoifctBa xmpoB. 11. CpaBHeHHE CBOICTB
PacTBOPOB MbUIA U CTUpaIbHOTO nopoiika. 12. CpoiicTBa riatoko3bl. 13. CBolicTBa Kpaxmaia.
KonTtpoabsnas padora Ne 2 o teme: «Kucinoponocoaepxaiue OpraHu4eCKue COeIUHEHNS
IIpoekThI: «ITOT AYpMaHAIINUNA U 00KUTAIONIUH. ..» (3TUIIOBBIN CIUPT).3HAYEHHE YTIIEBOJIOB.
Hcnoan3zoBanne UKT: [Ipesenranus «Yrnesoas», CD «BupryansHas mabopaTopusi»
[IpezenTanus «CrnupTh»
Tema 4
A30TcoepiKalue cCoeTHHEHHsI H UX HAXOK/IeHHe B KUBOil mpuposne (6u)
A M u H bl [lonarue 06 amunax. [lonyyeHne apoMaTu4eckoro aMrMHa - aHWIMHA - U3 HUTPOOEH301a.
AHWINH KaK OpraHnyecKkoe OcHOBaHUE. B3anMHOe BiMsHUE aTOMOB B MOJIEKYJIE aHWJIMHA: OociabieHue
OCHOBHBIX CBOMCTB M B3auMmoJjeicTBue ¢ OpoMHON Bonoil. [IpuMeHeHne aHUIMHA HA OCHOBE CBOMCTB.
AMUHOKUCIO T bl. [lomyueHne aMUHOKHCIIOT U3 KapOOHOBBIX KHUCIOT U TUIAPOIM30M OEJIKOB.
XUMHUYECKUE CBOMCTBA aMUHOKUCIOT Kak aM(OTEpHBIX OPraHMYECKUX COETMHEHMH: B3aMMOJEHCTBHE
CO MIeJIoYaMH, KUCIOTaMU M Jpyr ¢ JApyrom (peakuusi HOJUKOHAeHcanuu). [lenTuaHas cBs3b H
MTOJINTIENTU/IBI. IIpumenenne AMUHOKHCIIOT Ha OCHOBE CBOMCTB.
b e 1 k u. [lonydyenne OenkoB peakiyel MOIMKOHAEHCAIIMM aMUHOKHUCIIOT. [lepBuyHas, BropuyHas u
TPETUYHAsi CTPYKTYpbl O€iaKoB. XMMHYECKHE CBOWCTBA OEJKOB: TOpeHHE, JACHATypalus, THIPOINU3 H
L[BETHBIE peaxkuuu. buoxumunueckue byHKIIUN OeKOoB.
I'enernyeckas CBSI3b MEXIY KJIaccaMu OpraHMYECKHUX COETUHEHUH.
HyxnennoBbie kucinoTbl. CHHTE3 HYKJIEHHOBBIX KHCJIOT B KJIETKE W3 HYKJIEOTHI0B. OOmuil miaH
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crpoenust Hykiaeotuaa. Cpasaenue crpoenus u pynknuit PHK u JIHK. Ponb HyKIeHHOBBIX KHCIOT B
XpaHEHUU U Iiepenadye HaciencTBeHHOM wuHpopmanuu. IloHATHe O OHOTEXHOJIOTMM W TEHHOMN
WHXXEHEPUHU.

JemoHcTpanuu. B3aumonelicTBue aMMHaka M aHWIMHA C COJITHOW KHUCIOTOW. Peakuus aHuiauHa C
OpoMHOI BOmo#. JlOKa3aTenbCTBO HANMWYMS (DYHKIMOHAIBHBIX TPYII B PACTBOpaX AMHHOKHUCIOT.
PactBopenue u ocaxienue OenkoB. L[BeTHble peakuuu OEIKOB: KCAHTONPOTEHMHOBAas M OUypeToBas.
I'openune ntuubsero nepa u mepctsinod HutH. Mojaens monekynsl [JHK. Ilepexomasl: aTanHon — 3TUIEH
STUICHTJIMKONL —> aTtwieHrmkonsat wmeau (Il); stanon —»o3tanane —>  3TaHOBas KHUCIOTA.
JlaGoparopHbie ONBITHI. 14. CaoiicTBa OCJIKOB.
IIpakTnyeckas padora Nel. MnenTudukanust OpraHn4ecKux COeINHEHHMN.

HUcnoan3oBanue UKT: [Tpezenranust «AMUHBI», Mpe3eHTAUS «AMUHOKUCIOTHI
Tema S
BuoJiornyecku aKTHBHbIE OPraHnyecKue coexnHenus (4 u)

® epwme HT b DepMeHTH Kak OMOJOTHUECKUE KaTaTU3aTOpbl OeIKoBOM mpupoasl. OcobeHHOCTH
¢dbyHkuonupoBanusi ¢GpepMeHToB. Poib (hepMEeHTOB B KM3HEAEATEIBHOCTH KHUBBIX OPraHU3MOB H
HapOJHOM XO3UCTBE.

B uTawmu H bl [lonstue o Buramunax. Hapymenus, cBA3aHHble ¢ BUTAMUHAMU: aBUTAMHUHO3BI,
TUIIOBUTAMUHO3BI U TUTIEPBUTAMUHO3bI. Butamun C Kak mpeincTaBUTeNb BOIOPACTBOPUMBIX BUTAMHHOB
u BUTAMUH A KaK MIPEICTABUTEIND KUPOPACTBOPUMBIX BUTAMHUHOB.

I' o p M o H b1 [loHsITHE O TOPMOHAX KaK TYMOPAJIBHBIX PETYISITOPAX KU3HEIEATCIbHOCTH >KHBBIX
opranu3mMoB. WHCYyNnWUH ¥ aJpeHaluH Kak MpeAcTaBUTeNu ropMoHoB. IIpodunaktuka caxapHoro
nuabera.

JlekapcTBa. JlekapcTBeHHast XUMUS: OT HATPOXUMHHU IO XUMHOTEpanuu. ACIUpUH. AHTHOUOTHKHI
u nucOaktepuo3. Hapkormueckue BemecTBa. Hapkomanms, Ooppba ¢ He W mnpoduiakThKa.

JemoncTpanuu. PaznoxkeHue mnepokcuia BOJOpoia KaTala3ol ChIpOTO Msca M ChIPOro KapTtodes.
Komnekuust CMC, conepsxanux sH3uMbl. Mcnbitanue cpenpbl pactBopa CMC uHauKaTOpHON Oymaroi.
WNnmoctpanun ¢ gororpagusiMu KUBOTHBIX C pa3ivMYHbIMH (opMaMu aBUTaMHHO30B. Komekuus
BUTaMUHHBIX THpernaparoB. lcnblTaHue cpeabl pacTBopa acKOpOMHOBOW KHCIOTHI HMHAWKATOPHOMN
Oymaroii. HMcmblTaHue anTeyHOro IMpemapaTa WHCynuHa Ha Oenok. JlomammHss, jabopartopHas u
aBTOMOOMJIbHAS aNTeuKa.

IIpoexTsi: BemecTBa )Xx13HU: BUTAMUHBI, TOPMOHBI U (DEPMEHTHI.

HUcnoas3osanue UKT: [Ipesentanus «Mup nmonumepos»

Tema 6

HckyccTBeHHBbIE M CHHTeTHYECKHE otuMeps! (4 u)

NMckyccTBEeHHBIE MOJHUM e p bl. [lonydeHne UCKYCCTBEHHBIX MOJIUMEPOB, KaK MPOJIYKTOB
XUMHUYECKOH MOAM(PUKAIIMN TPUPOIHOTO MOJUMEPHOTO ChIpbs. VICKycCTBEHHBIE BOJIOKHA (All€TaTHBIN
HIEJIK, BHCK03a), ux CBOMCTBA u MIPUMEHEHUE.

CuHTeTHuyecKkue NoauMep bl. [lonydeHHe CUHTETUYECKUX MOJMMEPOB PEAKLUSIMU
MoNMMEpHU3alMd M TNoJuKoHJAeHcauuu. CTpyKTypa TMOJIMMEPOB JIMHEHHAs, pa3BeTBICHHAs W
npocTpaHcTBeHHasd. [IpeacTtaBUTeny CHUHTETUYECKUX IUIACTMAcCC: MOJUATHIEH HU3KOTO M BBICOKOTO
JABJICHUS, TTOJIUMPONUIICH U MOIUBUHUIXJIOpUA. CUHTETUUYECKHE BOJIOKHA: JIaBCaH, HUTPOH U KAaIlpoOH.

Jemoncrpanuu. Komnekuus mnactMace W u3znenuit w3 Hux. Komnekumm HCKYCCTBEHHBIX U
CUHTETUYECKU BOJOKOH U WU3JENUi U3 HUX. Pacro3HaBaHue BOJIOKOH MO OTHOIICHHMIO K HarpeBaHUIO U
XUMUYECKU peakTuBaM.
JlaGopaTtopubie ombIThl. 15. O3HakomyleHHMEe C oOOpa3llaMH IUIACTMAacC, BOJIOKOH M KaydyKOB.
IIpakTuyeckas padora Ne2. PacriozHaBaHMe IIIaCTMAacC U BOJIOKOH.

HroroBasi koHTpoJibHasi padora Ne3

Coaep:xanue TeM y4eOHOI0 npeamera

11 knace
Tema 1
Ctpoenue aroma u  mnepuoauveckmii 3akon . HW. MenaeneeBa 3 w
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OCHOBHBIE CBEJEHHUS O CTPOEHHUHU aTo M a. Sapo: npoToHbI U HEUTPOHBL. M30TOMBI.
ONEeKTpOHBI.  DJIeKTpOHHAs 000J04YKa. DHEpPreTHYecKuid  ypoBeHb. (OCOOEHHOCTH  CTPOCHHUS
AJIEKTPOHHBIX 00OJIOYEK aTOMOB AJIEMEHTOB 4-ro W 5-T0 MEpUoNoB mepuoanueckoir cuctemsl . WM.
MenneneeBa (repexoaHbix 3jieMeHToB). [loHaTne 00 opOMTANSIX. S- U p-opOUTaTU. DIIEKTPOHHBIE

KoH(pUTypanuu aTOMOB XUMUYECKUX AJIEMEHTOB.
[Tepuonuueckuin 3akoH J.M.MenageneeBa BCBETE YUCHUSA O CTPOCHHUH
a T 0 M a. OtkpeiTue /. n. MenpeneeBbIM  MEPUOJUYECKOTO  3aKOHA.

[lepuoanueckas cucrema xumuuyeckux aneMmeHToB JI. M. MenneneeBa - rpaduueckoe oToOpakeHUE
[IEPUOANYECKOr0 3aKoHa. DU3MYECKUH CMBICH IMOPSIAKOBOIO HOMEpPA JJIEMEHTA, HOMEpa Iepuoja H
HOMepa rpyImbl. BaneHTHble 351€KTpOHBI. [IpuynHBI M3MEHEHUSI CBOWMCTB 3JEMEHTOB B IEPUOAAX H
rpymnmax (rmaBHBIX NOArpynmnax).

[lonoxenue BOAOpOAA B MEPUOAMYECKON CHCTEME. 3HAay€HUE MEPUOJUYECKOrO0 3aKOHa U
MEPUOJINYECKON CcUCTEMBbl XHMUYecKuX 3yemeHToB J[. M. MeHneneeBa [y pa3BUTHS HAayKu U
[TOHUMAaHUS XUMHUYECKON KApTUHBI MHUpa.

JNemoncTpanuu. Pasmuunbie QopMbl NEpUOIUYECKON CHCTEMBI XMUMHYECKHX 3ieMmeHToB J[. .
Menneneesa.

Jladoparopublii  ombiT. 1. KoHCTpyupoBaHue NEpUOIUYECKON  TAOJUIBI  JJIEMEHTOB €
WCIIO0JIb30BAHUEM KapTOYEK.

Hcnoan3zoBanne UKT: npezentanus «CtpoeHue aromay, BuaeomibM «Bemukuii 3aKoH»

IIpoekr: «Mmenem [I. U. MenneneeBa»

Tema 2

Ctpoenue BelllecTBa (14 q)

Mounuas xuMudeckas cBs3b. Karmonsl u annonsl. Kiaccudukanus nonos. MoHHbIe
KpUcTajuInueckue pemerkd. CBoilcTBa BEWIECTB C 3TUM THUIIOM KPUCTANIMYECKUX PELIETOK.

KoBaneHTHas XUMHUUYECKas CBs3b. DJIEKTPOOTPULIATEIbHOCTD. [lonsipHas u HenosgpHas
KoBaJIeHTHbIE CBs3U. Jumonb. [1oasSpHOCTh CBSI3U M MONAPHOCTH MOJEKYJIbl. OOMEHHBIH M JOHOPHO-
AKIENTOPHBIA MEXaHU3Mbl OOpa30BaHMS KOBWICHTHOW CBSI3M. MOJIGKYJSIDHBIE ¥ aTOMHBIC
KpUcCTaJUIM4YecKue pemeTkd. CBOICTBA BEUIECTB C O3TUMHM THUIIAMHU KPUCTAJUIMYECKUX PELIETOK.

MeTannuueckas XUMHYecKas CBS3b Oco0EHHOCTH CTPOCHHS] aTOMOB METAJIJIOB.
Meramnnueckass XUMUYECKas CBSA3b U METAJUIMYECKasl KpUCTaJInyecKkas pemerka. CBOWCTBA BEIIECTB C
3TUM TUIIOM CBSI3U.

BonopoanHasgs xXumMuuyeckKkas ¢Bs3b. MeXMONEKyIsIipHas U BHYTPUMOJIEKYJIApHAs
BOJOPOJHAs CBSI3b. 3HAUEHHWE BOJOPOAHOM CBSI3U JJIS OPraHU3allUKM CTPYKTYp OHONOIMMEPOB.

IT o1 u M e p bl [llmacTmacehl: TEPMOIUIACTBI M PEAKTOIIACTBI, UX MPEACTABUTENN U IPUMEHEHUE.
BonoxkHa: npupoHbie (pacTUTEIbHBIE U )KUBOTHBIE) M XUMHYECKHE (MCKYCCTBEHHBIE M CHHTETHYECKHUE),

ux MPEJCTaBUTENN u IIPUMEHEHHE.
['a3o000pa3HOEe COCTOSSHHUE BelleCTBa. Tpu arperaTHbIX COCTOSIHUS BOJIBI.
OcobenHoctu CTPOCHMS ra3os. MounsipHblit o0beM ra3o00pa3HbIX BELIECTB.

[Tpumepsl ra3000pa3HbIX MPHUPOAHBIX CMECEW: BO3AYyX, NPUPOAHBIN ra3. 3arps3HeHHe aTMochepsl
(KUCIIOTHBIE AOXK]U, TAPHUKOBBINA 3P PeKT) u 00ppda ¢ HUM.
[IpencTaBuTeny ra3000pa3HBIX BEIIECTB: BOAOPOJ, KHCIOPO, YITIEKUCIBIN ra3, aMMHUaK, 3TuileH. Mx

MOJIy4YEHUE, coOupanue u pacro3HaBaHHe.
Kunxkoe coctossuue BemecTB a. Boga. [lorpebaenue Bobl B OBITY M HA MPOU3BOICTBE.
KectkocTb BOJIbI u CIIOCOOBI ee YCTpaHEHHS.
MI/IHepaJ'II)Hble BO/FbI, nux HUCITOJIB30BAHUC B CTOJIOBBIX u JIEYEOHBIX oeisax.
Kunkue KpUCTAJUIBI u ux MIPUMEHEHUE.

TBepnoe cocTossHHUE BeIleCTBa. AMOp(HBIC TBEp/IbIC BEIMIECTBA B IPUPOJT
U B KM3HM YEJIOBEKa, MX 3HAYCHHME M MpUMEHEHHE. KpHuCTaliMueckoe CTPOEHHME BEILIECTBA.
AucnepcHb e cuctTe M bl [loHarue o aucnepcHbix cuctemax. JlucnepcHas (asza u
aucriepcuoHHas cpeaa. Kiaccudukanus TUCIIEPCHBIX CHCTEM B 3aBHCHMOCTH OT arperatHoro
COCTOSIHUS JUCIIEPCHOM cpensl u JUCIIEPCUOHHON ¢a3sbl.
['pyboaucnepcHbie CUCTEMBI: OMYJIbCHH, CYCIICH3HUH, a’pO30JIu.
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ToHKOaUCTIEPCHBIE CUCTEMBI: renu u 30J1H.
CocTtaB BenmecTBa U CM e c e . BenecrBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI.
3aKoH IIOCTOSTHCTBA cocraBa BELIECTB.
[TonsiTre «I0Ms» U €€ Pa3HOBUAHOCTH: MaccoBasi (J10JIsl SJIEMEHTOB B CO€AMHEHUH, JI0JI1 KOMIIOHEHTA
B CMECH - JI0JIsl IpUMECEH, J10JI1 pacTBOPEHHOI'O BEILIECTBA B pacTBOpe) M oObeMHasd. Jlons BbIxona
MPOIyKTa peaxkuuu oT TEOPETUYECKU BO3MOKHOTO.
JemoHcTpanuu. Mojenb KpHCTAIIMUECKOW pemeTku xmnopuaa Hatpus. OOpas3isl MUHEpPalIoB ¢
MOHHON KPUCTAJUTMYECKON PelIeTKOM: KaJablUTa, ranuta. Moaenu KpUCcTALTHYECKUX PEIIETOK «CyXOoro
apaa» (WM uojaa), anMmasa, rpadura (wim kBapua). Mogens monekynsl JJHK. O6pasipl minactmacce
(penonodopmanbaerugHbie, MONIUYPETaH, MOJUITHIICH, TOJUIPOIUICH, TOIUBUHIIXJIOPU) U U3IEIUS
n3 HuX. OOpa3Lbl BOJIOKOH (IIEpCTh, IIEJIK, alleTaTHOE BOJIOKHO, KAIPOH, JIABCAH, HEUJIOH) U U3/CIIUS U3
HuX. OO6pa31ibl HEOPraHUYECKUX MOTUMEPOB (Cepa MIacTUYecKas, KBapll, OKCHJ AIFOMUHHUS, IPUPOJIHbBIE
AIIOMOCHJIMKATHI). MoJielib MOJIIPHOTO 00beMa ra3oB. Tpu arperaTHbIX COCTOSHHS BoAbl. OOpasiibl
HAaKWUIU B YailHUKE M TpyOaxX LIEHTPAIbHOTO OTOIIeHUs. JKEeCTKOCTh BOJbI U CIIOCOOBI €€ YCTpaHEHHUSI.
[TpuGops! Ha xuakux Kpuctawiax. OOpa3ubl pa3IMYHBIX JUCIIEPCHBIX CHCTEM: SMYIIbCHUH, CyCIIeH3UH,
a’po30Jiei, reneun u 30J1€H. Koarynsuus. Cunepesuc. Dddext Tunpans.
Jladoparopubie onbIThl. 2. OnpenescHue TUMA KPUCTATUIMUECKOM PEIIETKH BEIIEeCTBA U ONKUCAHUE
ero cBOMCTB. 3. O3HaKOMIIEHUE C KOJUICKIIMEH MOJIMMEPOB: MIACTMACC U BOJIOKOH M U3JENUs U3 HUX. 4.
WcnpiTanne BOJbI HA JKECTKOCTh. Y CTPAHEHHUE KECTKOCTH BOAbL. 5. O3HAKOMIIEHHE C MUHEPAJIbHBIMU
BOJAMH. 6. O3HakoMJIeHHE c JTUCTIEPCHBIMU CUCTEMaMH.

IIpakTnyeckas padora Nel. [lonydyenue, coOnpanue u pacro3HaBaHHUE Ta30B.

HUcnoans3oBanue UKT: npesentamms «Xumuyeckas cBa3b», «CteneHb okucieHus», «Teopus A. M.
oytnepoBay, «Ilomumeps», «PacTBOpBI»

IIpoexTsi: «MuHepaabHbIE BOJBI, UX UCIOIH30BAHUE B CTOJIOBBIX U JICYECOHBIX HEISIX)»

KP Ne 1 no teme: «CtpoeHue BeecTBay

Tema 3

Xumunueckue peakiuu (8 u)

Peakuuu, nagymue 6e3 U3MEHEHHUSN cCcOCTaBa BeIlecTB. AIUIOTponus U
QIJIOTPOTIHbIE BHAOM3MEHeHUs. [IpuuMHBI auIOTpOonuMU Ha mpuMepe MoAuUKaUUNd KUCIOpoja,
yriaepoja u docdopa. O3oH, ero Ouooruyeckas pOIIb.

N3omepsbl u HA30MepUs.

Peaxnuu, ngymue c MI3BMEHEHHUEM COCTaBa BelecTB. Peakuuu coennHenus,
pas3ioXKeHus, 3aMelleHUus] 1 OOMEHa B HEOPraHW4ecKOW M OpraHmdeckol XMMHU. Peakiuum 3K30- U
sH0TepMHUecKHe. TermtoBoit A3pGeKT XUMUUECKOH peakiui U TEPMOXUMHUYECKHUE ypaBHEHHs. Peakiiuu

rOpeHus, KakK YaCTHBIN ciryvau 9K30TEpMHUUYECKUX
peakiui.
C k op o ¢ T b X U M MU Y94 € ¢ K 0 H p €6 a K I H Mu

CKOpoCTh XMMHYECKOW peakuuu. 3aBUCHUMOCTb CKOPOCTHM XHMHYECKOM PpEaKkIUMH OT IPHUPOJIBI
pearupyromux BCHICCTB, KOHLUCHTpAaUWKU, TEMIICPATYpPhbI, INIOMAAN IMOBEPXHOCTU COIMMPUKOCHOBCHUSA U
karanu3aropa. Peakunn romo- u rereporenssie. [lonsatre o karanuse u karanusaropax. epmMeHTs! Kak
OHoJI0rHYecKue KaTaJIn3aTOpHI, 0COOEHHOCTH 150:¢ (GyHKIIMOHUPOBAHHUS.
OO6GpaTuMOCTh XUMHUYECKHX peak i ui. Heobpatumele n oOpaTuMble XMMUYECKHE
peakuuu. COCTOSIHME XMMHUYECKOTO0 paBHOBECHUS ISl OOpaTMMbBIX XHMMHUYecKuX peakuuil. CrocoObl
CMELICHU XUMUYECKOTO PaBHOBECHsI Ha MpUMepe CHHTe3a aMMuaka. [IoHsTHe 00 OCHOBHBIX Hay4HBIX
NPUHIMIIAX  [POU3BOJCTBA HAa  IpUMEpe CHHTE3a aMMHaka WJIM  CEpHOW  KHUCIIOTHI.
Ponpsr BOogse B XuMuuecko#d peacxnuu Mcruaeaele pactBopbl. PactBopumocTs 1
KJ1accu(UKalKs BELIECTB MO 3TOMY IMPHU3HAKY: PacTBOPUMBIE, MAJOPACTBOPUMbBIE U HEPACTBOPHUMBIE
BELIECTBA.
SJ'IGKTpOJ'II/ITI)I 1 HEOJICKTPOJUTHI. BJ'ICKTPOHI/ITI/I'-IGCKaSI Juccouanus. KI/ICJ'IOTBI, OCHOBAHHS U COJIU C
TOUKH 3peHus Teopun IIEKTPOJINTUYECKON JUCCOLIUALNY.
XUMHYeCKHe CBOMCTBA BOJbI, BSaHMO)IefICTBHe C M€TajlllaMHd, OCHOBHBIMH U KUCJIOTHBIMHU OKCHIAaMHU,
pasnoxeHue M 00pa3oBaHHE KPUCTALIOIMAPATOB. Peakuuu ruapaTalid B OPraHUYECKOM XUMMH.
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mapponu3 OoOpraHUMYEecKUX W HEOPTaHUYECKHUX COeJHUHeHU . HeoOpaTtumbrit
TUPOJIN3. O6patumbIii TUIPOJIN3 coJiei.
['ponu3 opraHUYECKUX COEAMHEHUN U €ro NPAKTUYECKOE 3HAYEHUE JJIs NOJYyYEHUs TUIPOJIU3HOTO
cnupTa M Mbula. buonorudeckas posib rupon3a B MJIACTUYECKOM U SHEPreTHUYECKOM OOMEHE BELIECTB
u SHEPrUuu B KJIETKE.
OKHMCIHTENBbBHO-BOCCTAHOBUTENbHB € peakiuu CreneHb OKACICHUS.
OmnpeneneHue CTENeHW OKHCICHHA 10 ¢opmyne coeauHeHus. [loHatue 00 OKHCIMTENBHO-
BOCCTAHOBUTENBHBIX peakuusax. OKHUCICHHME M BOCCTAHOBIIEHHE, OKHUCIUTENb M BOCCTAaHOBUTEIIb.
DN eKTpOoaHu 3 DIEKTPOIU3 KaK OKUCINUTEIbHO-BOCCTAHOBUTENIBHBINA IPOLECC. DIEKTPOIIN3
pacIulaBOB M pPacTBOPOB Ha IpUMepe Xjopuia HaTpusa. [IpakTmyeckoe NpHUMEHEHUE 3JIEKTPOJIN3a.
DNEKTPOIUTUYECKOE II0JIy4YEHUe ITIOMHUHMUSL.
Jemonctpanuu. [IpeBpamienue kpacHoro ¢ochopa B 6enbiit. O30HaTop. Mozaenu MosieKya #H-OyTaHa
u u300yraHa. 3aBUCHMOCTb CKOPOCTH PEaKIMHU OT MPHPOJBI BEUIECTB HA IPUMEpPE B3aUMOJCHUCTBUS
pPacTBOPOB Pa3IMYHBIX KHCJIOT OJUHAKOBOM KOHILICHTPAaUMM C OJUMHAKOBBIMU TIpaHyjJaMH LHMHKA U
B3aUMOJICICTBUS OJUHAKOBBIX KYCOYKOB pa3HbIX METAUIOB (MarHus, IIMHKA, JK€J€3a) C COJIIHOMN
KHUCIOTOH. B3aumopeiicTBue pacTBOpPOB CEpPHOM KHCIOTBI C pacTBOpaMU THOCYNIb(ara HaTpus
pa3IMYHON KOHLEHTpalUMW M Temieparypbl. Mojenb kumdmero cios. PasnoikeHue mnepokcuia
BOJIOpOJIa C MOMOIIBIO Karanu3atopa (okcujaa mapranua (IV)) m kaTtamasbl ChIpOro msica U ChIpOro
kaprodens. Ilpumepbl HEOOpPaTUMBIX peakiii, UAYIUX ¢ O0Opa3oBaHMEM OCalKa, Ta3a WIH BOJBI.
B3aumoneiictBue nutus u Hatpus ¢ Bonoil. Ilomydenue oxcuaa docdopa (V) u pactBopeHue ero B
BOJIC; HCHBITAHWE IIOJIYY€HHOTO pacTBopa JakMycoM. OOpasibl KpUCTAJUIOrHAPAToB. McmbiTaHue
pacTBOpPOB DJJIEKTPOJIMTOB M HEDJIEKTPOJIUTOB HA NPEIMET IUCCOLMALMU. 3aBUCHUMOCTb CTEIECHU
AJIEKTPOIMTUYECKOM JAUCCOUMAIMM YKCYCHOW KHCIOTHI OT pa30aBieHus pactBopa. [ uaponu3 kapOuaa
KajblMs. ['uaponnu3 kapOOHATOB ILEIOYHBIX METAJUIOB U HUTpaToB IMHKa wiu cBuHa (II). [lomyuenue
MbuIa. [IpocTeiimme OKMCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMK; B3aUMOJIECHCTBUE LIMHKA C COJITHOM
KHCJIOTOH M kene3a ¢ pacTBopoM cynbdara menu (I1I). Mozgens snextponuzepa. Mozens 37eKTpoIn3HOM
BaHHbBI JUIs NOJIyYEHUs AIFOMUHMUSL.
JlabopaTopHblie onbIThl. 7. Peakuus 3aMeleHUs] MEM JKEJIE30M B pacTBOpE MEAHOIO Kymnopoca. 8.
Peakuuu, unymue ¢ obpasoBaHMeM ocajka, raza u Boabl. 9. IlomyueHue kuciopona pasioKeHUEM
MepoKCHIa BOAOpoAa ¢ mHoMolpio okcuaa Mapranua (IV) m karamasel ceiporo kaprodens. 10.
[Tonyyenue Bogopoa B3aUMOACHCTBUEM KUCIIOTHI ¢ HMHKOM. 1 1. Paznuunble ciaydan ruposnsa CcoJen.
Ucnonb3zoBanne HMKT: mnpesentanus «Tumbl XuMudeckux peakiuiny, «CKOpOCTb XMMHUYECKHX
peakuuit», «OBP», BuneopparmenT «TemnoBoit 3hHekT XuMuIecKon peaxium
IIpoexThi: «OKUCINTENBHO-BOCCTAHOBUTENBHBIE IPOIIECCHI, (POPMHUPYIOIIUE OOTUK 3eMITH»
KP Ne 2 no teme: «XUMHYECKUE PEAKITUN
Tema 4
BemecTBa 7} X cBOlicTBA 9 )
M e T a 1 n bl. B3aumopeilicTBue MeTaysioB C HeMeTaUIaMU (XJOpPOM, CEpoil U KHUCIOPOIOM).
B3aumopneicTBue IIETOYHBIX U IIETIOYHO3EMENbHBIX METAJUIOB C BOJOW. DIEKTPOXUMHUYECKHH psij
HaIpsDKEHNH MeTauioB. B3aumoeiicTBHE METAJIIOB ¢ paCTBOPaMH KHUCJIOT U COJIEH. AJIFOMUHOTEPMUSI.

B3anmopeiicteue HaTpus c 3TaHOJIOM u benomoMm.
Koppozus meramnos. [IoHsATHE 0 XUMHUECKON U 3JIEKTPOXUMHUYECKON KOppo3uu MeTauioB. CriocoObl
3aIIUTHI METAJIJIOB oT KOPpO3UH.

He m et an n s. CpaBHHTETbHAS XapaKTEPUCTHKA TaIOTEHOB KakK Hawboyiee TUIMHYHBIX
npeAcTaBuTene HemeTawoB. OKUCIUTENbHBIE CBOMCTBA HEMETAUIOB (B3aUMOJICHCTBIE ¢ METaUIaMH U
BOZOpOJOM).  BoccTaHoBUTENBbHBIE  CBOWCTBA ~ HEMETAJIOB  (B3amMojeiictBue ¢ Oomee
AIEKTPOOTPHUIATEIHHBIMU HeMeTaJJIaMU u CJIOKHBIMH BEIIECTBAMH-OKUCITUTEIISIMH ).

KucnoThe HeoOpraHm4YecKHUEe W OpraHuUdyUecku e Kiraccupukanus KUCIOT.
XWMHYECKHE CBOMCTBA KHUCIOT: B3aMMOJICHCTBHE C METaUIaMH, OKCHJIAMH METAJIJIOB, THAPOKCHIAMH
METaJJIOB, CONIsIMU, crnupTamMu  (peakius orepudukanuu). OcoOble CBoOMCTBA a30THOM U
KOHIEHTPUPOBAHHOMN CepHOM KHCIIOTBHI.

OcHOBaHHS HEOpPraHMUYEeCKHEe U OpraHudeckue. OcCHOBaHUSA, UX KIaCCU(DUKALIUS.

13



XUMHUYECKHE CBOWCTBA OCHOBAHUI: B3aUMOJCUCTBUE C KUCIOTAMH, KUCIOTHBIMUA OKCHUJAAMU U COJISIMHU.
Paznoxenue HEPaCTBOPHUMBIX OCHOBaHMH.
C o 1 u. Knmaccudukanusi coneii: cpeqHue, KUCIbIe M OCHOBHBIE. XMMHUYECKHE CBONCTBA COJICH:
B3aUMOJICIICTBUE C KHUCIOTaMH, WLIeI0YaMu, MeTajulaMu U cojsiMu. llpencraBurenu comedl w1 ux
3HaueHue. XJIOpuJ HaTpusi, KapOoHaT Kanbiws, (Gocdar kampius (CpeaHHe COMH); TUAPOKAPOOHATHI
HaTpusi U aMMOHHS (KHUCIbIE coiin); ruapokcokapbonat memu (II) - Mamaxut (OCHOBHAsI COJIb).
KauecTBeHHBIC peaklud HA XJIOPUA-, cyibdar-, u kKapOOHAT-aHUOHBI, KATUOH aMMOHWS, KaTHOHBI
xKenesa (I u (II).
'eneTuueckas CBA3b MEX/AY KJIaCCaMU HEOPraHUYECKHUX U OpPTaHUUEC
KHUX cOeJgUuHeHHu . [lonsaTue 0 reHeTnyecKon CBA3M U TEHETHUUECKUX psiaax. [ eHeTnyeckui psia
MeTaia. ['eneTnueckuil pan Hemetana. OCOOEHHOCTU M€HETUUYECKOTO Psiia B OPraHUYECKON XMMMH.
Jemouncrpanuu. Komnekius o0pa3noB MeTawioB. BizauMopelicTBue HaTpusi U CypbMBI C XJIOPOM,
xeneza ¢ cepod. ['opeHre MarHusi U ajarOMUHUS B KHcaopone. B3zaumoneicTBue 1IeI04HO3EMEIbHBIX
METaUIOB C BOJOW. B3aumopeicTBMe HaTpus C 3TAHOJIOM, LMHKA C YKCYCHOM KHCJIOTOM.
AmomuHorepMusd. B3aumonencTBue Menu ¢ KOHLUEHTPUPOBAHHOM a30THOM KHMCIIOTOW. Pe3ynbpTaTsel
KOpPpO3UU METAJUIOB B 3aBUCHMOCTU OT yCIOBHH ee mpoTekaHus. Kosiekmus oOpaslioB HEMETaIOB.
B3aumopeiicTBue XJIOpHOM BOJBI C pacTBOpoM Opomuaa (noauaa) kxanus. Kosuiekuus mpUpOIHBIX
OpraHMYECKUX KHUCIOT. Pa30aBieHune KOHIEHTPUPOBAHHON CepHOM KHUCIOTHL. B3aumopeiicTBue
KOHIICHTPUPOBAHHOM CEpHON KHUCIOTBHI C caxapoM, IEJUTI0JI030M U Meabio. OO0pasibl MPUPOIHBIX
MUHEPAJIOB, COACPKAIIUX XJIOPUJ HATpusi, KapOoHAT Kanblus, Gochar Kamplus U THAPOKCOKApOOHAT
meau (II). OOGpa3ipl MUIIEBBIX MPOIYKTOB, COJEPKAIIMX THAPOKAPOOHATHI HATPUS WM AMMOHUS, HUX
CIOCOOHOCTh K Pa3jOKEHHUIO MpHU HarpeBaHuu. [amieHue coipl ykcycoM. KadecTBeHHbIE peakiuu Ha
KaTHOHBI u AQHUOHBI.
JlaGopaTtopHble onbIThI. 12. McnibiTaHre pacCTBOPOB KUCJIOT, OCHOBAHUM M Ccojiell MHIuUKaTopamu. 13.
B3aumopeiicTBue CoIsTHONM KUCIOTHI M pacTBOpPa YKCYCHOM KUCIIOTHI ¢ MeTaiamu. 14. Bzaumoneiicteue
COJIIHOM KHCJIOTBI U PacTBOpa YKCYCHOM KHUCJIOThI ¢ OCHOBaHUsAMHM. 15. B3aumopeiicTBue coiiHOU
KHCJIOTBI M PAcTBOpa YKCYCHOM KHCIOTHI ¢ cojiimu. 16. [lomydyeHue u CBOWCTBAa HEPACTBOPUMBIX
ocHoBaHuil. 17. I'mpponu3 XJIOpUIOB M aleTaTOB IIETOYHbIX MeTawioB. 18. O3HakomiieHHE ¢
KOJUIEKIIMSIMU: a) METAJJIOB; 0) HEMETAJIJIOB; B) KUCIIOT; T) OCHOBAHUH; 1) MUHEPAJIOB U OMOJIOTMYECKUX
Marepuaos, coJiepKaInx HEKOTOpBIE COJIN.
IIpakTuyeckas padora Ne2. PemeHue OSKCIepUMEHTAIBHBIX 337ad  Ha MJIEHTU(UKALHIO
OpraHWYECKUX U HEOPTaHUYECKUX COECTUHEHUN.
Hcnoav3zoBanne UKT: npezentanus «Metas», «Metamnyprus», «OcCHOBaHUS»
IIpoexTtsbi: Kuciotsl B mpupoze
KP Ne 3 o teme: «BemiecTBa 1 ux CBOMCTBa

TemaTuyeckoe miiaHupoBanue kypca xumun. 10 kiracca

Ne/m. Tema Ipnviepusre
CPOKH
K.p. | ILp. | J.o. |K.p. |ILp.
1 Beenenne
Tema 1.
Teopusi cTpoeHnsi OpraHnvyecKux coequHennii (3 u)
2 Tema 2. Nel Ne 1-5 | Vpox
Yri1eBoa0opoabl X NPUPOAHBbIE HCTOYHUKH (8 u) Ne 11
3 Tema 3. Ne2 Ne 6- | Vpok
Kucaopoacoaep:kamme opranndeckue coelMHeHUs 13 Ne 21
U UX IIPUPOIAHBIEC HCTOYHUKHU
(104)
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4 Tema 4. Nel | Nel4 Ypoxk
A3oTcoaeprkaniue coeJHHEHUs U UX HAXO0XKICHHE B Ne 27
*KuBOit mpupose (6u)

5 Tema 5.
Buosornyecku aKTHBHbIE OPraHNYeCKHe
coenunenus (4 u)

6 HckyccTBeHHBIE M CHHTeTHYECKHE moJiuMephl (4 w) | Ne3 | Ne2 | Nel5 | Vpok | Ypok
No 35 | No34

Hroro 3 2 15

TemaTH4yeckoe IVIAHUPOBAHME KypCa XMMHUMH. 11 xknacca

dopMa KOHTPOJIS IIpumepHbIEe cpoKkH
No/m. Tema
K.p. ILp. JL.o. K.p. ILp.
1 Tema 1. Nel
CtpoeHue aTomMa u
nepuoanyecknii 3axkon . U.
Menneneena (3 1)
Tema 2. Nel Nel Ne 2-6 VYpok 16 Ypok
2 Crtpoenue BemecTBa (14 v) 17
3 Tema 3.
Xumuueckue peaknun (8 u) Ne 7-11
4 Tema 4.
BemecrBa u ux coiicrea (9 u) Ne 2 Ne2 Ne 12-18 VYpox 34 Ypoxk
33
HTroro 2 2 18

I/Icrlo.111>3yeM1)1e COKpaleHus .

Buabl konTpoJIA:

OO — (poHTaNBHBIN OMpPOC.

WNPJ] — unnuBuayanpHas paboTa y TOCKH.

NPK — unnuBuyanbHast paboTa Mo KapTOUKaM.
CP — camocrostenbHas pabora.

[P — npoBepouHas pabora.

T — tecToBas pabora.

TII -TBOpYECKHI TPOEKT

TP - TBOopueckas pabota

Tunsl ypokos:
YOHM - ypoK OTKpBITHSI HOBBIX 3HAHUU
YOMH- ypok 00111eMeTo10J0TrHYeCKOi HanpaBIeHHOCTH
YOVP - ypok oTpaboTKH YMEHHH U peduiekcuu
VYPK - ypok pa3BuUBarOIIero KOHTPOJIs
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