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PaGouas nporpamma kypca xumum B 10-11 kiaacce

[Iporpamma kypca xumuu mist obydarommxcs 10 — 11 kmacco o0mieo0pa3oBaTeIbHBIX YAPEKICHHIMA
paccuuTaHa Ha 2 roja, KOTOpbie BKIF0YalT 68 yueOHbIX 4acOB U3 pacuera 14acB HEIEIO.

[Ipemnaraemas nporpaMmMa npeaycMaTpUBACT CICAYIOIIYIO OPTaHU3AIIMIO TIPOIecca OOyICHUS:

* 10 kaacc — 34 yaca

* 11 kaacc — 34 yaca

HEJIMU 3AJJTAYHU YUYEBHOT'O IPEIMETA

H3yuenue xumuu 6 cmapuieil wikoie Ha 6a3080M YpPOGHe HARPAGIEHO HA OOCHMUNCEHUE C1EOYIOUIUX
ueneii:

» 0CBOEHHMe CHCTEMbI 3HaHHI 0 (hyHIaMEHTaIbHBIX 3aKOHAX, TEOPHUSX, (pakTax XUMHUU HEOOXOIMMBIX JUIS
MMOHUMaHUS HAYYHOH KapTHHBI MUPA;

» OoBJIaJleHHe YMEHHsSIMH XapaKTepHU30BaTh BEIISCTBA, MaTepHalbl U XUMHUECKHE PEAKINH, BHITIOIHATH
na0opaTopHbIE AKCIIEPUMEHTHI;, NPOU3BOAUTH pacueTbl 0 XUMHYECKUM (QopMyaaM M YpaBHECHUSM;
OCYILIECTBIIATh IOMCK XMMHUYECKOM HH(OpManmuu M OLEHWBATH €€ [JOCTOBEPHOCTh; OPUEHTHUPOBATHCA H
NPUHUMATE PEIICHHS B IPOOJIEMHBIX CUTYaLUsIX;

» pa3BHTHE M03HABATENbHBIX HWHTEPECOB, HHTEIUIEKTYalIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B mpolecce
CaMOCTOSITETIBHOTO INPHOOPETEHUs] XUMHYECKMX 3HAaHUH C MCIIOJIb30BAHUEM PA3IWYHBIX HCTOYHHKOB
nH(pOpPMAINH, B MPOLIECCe N3YUCHUSI XUMUYECKONH HAYKH M €€ BKJIaJa B TEXHWYECKHH MpoTpecc MUBUIN3AIINH,
CIIOKHBIX U IPOTHBOPEUYUBBIX MyTEH pa3BUTHS UEH, TEOPUH U KOHLENIIUHA COBPEMEHHON XUMUU;

» BOCIHTaHHE YOKICHHOCTH B TOM, YTO XMMHSI — MOILIHBI HHCTPYMEHT BO3ICHCTBUS HA OKPYKAFOLIYIO
Cpely, ¥ 9yBCTBO OTBETCTBEHHOCTH 3a MIPUMEHEHHE MOTyIeHHBIX 3HAaHUH 1 YMEHUH TTO3UTUBHOM POJIM XUMHUU B
JKU3HU COBPEMEHHOTO OOIIECTBa, HEOOXOAMMOCTH XMMHUYECKH TPAMOTHOTO OTHOIIEHHUS K CBOEMY 3/I0OPOBBIO U
OKpy»Karoleii cpene;

» TNpHMeHeHHe MOJTYUYCHHBIX 3HAaHUH M YMEHUIT /11 0€3011aCHOTO MCIIOJIb30BAaHMSI BEIIECTB M MaTePUAIOB
B OBITY, CEIBCKOM XO3SICTBE M HAa TPOU3BOJICTBE, PEIICHMS MPAKTHUECKHX 3aj1a4 B IMOBCEIHEBHOM >KU3HH,
MPEayNPEeKACHNS SBJICHUIA, HAHOCSIIMX BpEJ 3J0POBBIO UEIOBEKa M OKpY)KaIoLIeH cpene, MpOoBeIeHHE
UCCIIeIOBATENIbCKUX PadOT, CO3HATENBHOTO BbIOOpa npodeccuii, CBA3aHHON C XUMHUEH.

3aodauu usyuenus xumuu 6 cmapuien wKogne:

* Cchopmuposams y 00ydaronuxcs 3HaHUS OCHOB XMMHUECKOM HAYKU: BaXKHEHITUX (DAKTOPOB, MOHATHUH,
XUMHAYECKHUX 3aKOHOB M TEOPHH, SI3bIKA HAYKH, JOCTYITHBIX 0000IIEHNIT MUPOBO33PEHUECKOT0 XapaKTepa.

* Pazeump ymeHus HaOMIONaTh U OOBSACHATH XUMHUYECKHE SBJICHUS, NPOMCXOISIINE B INPHUPOIE,
1a0opaTopuy, B IOBCETHEBHOM XKHU3HH.

* Cpopmuposamsp crienManbHBIX yMEHHH: 00pamaTtbCsi C BEIIECTBAMH, BBINOJIHATH HECIOXKHBIE
9KCIIEPUMEHTBI, cOoOMoasi MpaBuia TEXHUKH O€30MacHOCTH; TPaMOTHO MPUMEHATh XUMHUYECKHE 3HAHHS B
00IIIEeHNH C IPUPOIOH U B TIOBCETHCBHON KU3HHU.

* Packpeims TYMaHUCTHUYECKYIO HANPaBIEHHOCTh XMMHH, €€ BO3pPACTAIOIIEH PONH B PEIIEHUHU TIaBHBIX
npo0JieM, CTOSLINX Mepe]] YeIOBEYECTBOM, U BKJIa/la B HAYYHYIO KApTHHY MHUDA.

* Pazeump NUYHOCTH OOYYAIOLIMXCS: WX HHTEUIEKTYaJIbHOE M HPAaBCTBEHHOE COBEPILCHCTBOBAHUE,
c(hOpMHPOBaTh Y HUX T'YMaHUCTHYECKHE OTHOIIEHHUS U DKOJOTHYECKU LesIecO00pa3HOTro MoBe/icHHE B OBITY U B
porecce TPYAOBOU eATEIbHOCTH.

* Cpopmuposams y o0yqaromuxcs KOMMYHUKATUBHON W BaJI€OJIOTMYECKOW KOMIIETEHTHOCTEH;

* Bocnumamp OTBETCTBEHHOEC OTHOIIEHHE K TpUpPOJE, OepexHOoe OTHOIIEHHE K ydeOHOMY
000pYyIOBaHHIO, YMEHHE JKUTh B KOJUIEKTHBE (0OIIAThCS M COTPYAHUYATH) Yepe3 ydeOHBIH MaTepral KasKaoTo

ypoKa.

Ilnanupyemble pe3yabTaThbl 0CBOCHHS 00Y4AKIIMMHKCH OCHOBHOM
00pa3oBaTeJIbHOW NMPOrPaMMBbl CPeHEro 001ero od0pa3oBaHusi

JIMHHOCTHBIE, METATIPEJMETHBIE U IIPEJMETHBIE PE3YJIbTATbBI
OCBOEHMUSA COAEPKAHUSA KYPCA 10-11 KJIACCA

Pesynomamut usyuenus npeomema:

JlesTenbHOCTh yuuTeNnsi B OOY4EHMHM XMMHUM B CpedHe (NOJHOM) IIKojie [0JKHA OBITh
HarpaBJjieHa Ha JOCTHXKEHHE 00y4aroIUMUCS CIEAYIOIIUX AUYHOCHIHBIX PE3YTbMAmMOo8:

1) B yennocmmno-opuenmayuonnoti cgpepe — 4yBCTBO TOPJOCTH 32 POCCHUHICKYIO XHMHUYECKYIO
HayKy, F'yMaHHU3M, OTHOILIEHHE K TPYAY, LeIeyCTPEMIICHHOCTD;

2) B mpy0oeoii c¢hepe — TOTOBHOCTh K OCO3ZHAHHOMY BBIOOPY JalbHEHIICH 00pa3oBaTeIbHOM
U po(hecCUOHANBbHOM TPaeKTOpUH;



3) B nosnasamenvholl {KOSHUMUBHOU, UHMELIeKMYaIbHOl) chepe — yMEHUE YIPaBJISTh
CBOEH MO3HABATEILHON NEITEILHOCTEIO.

Memanpeomemnvimu pe3yibmamamu iBISIOTCS:

1) ucrnonp30BaHWEe yMEHWH W HABBIKOB Pa3IMYHBIX BHJIOB I[O3HABATEIBHON JIESTEIBHOCTH,
MPUMEHEHUH OCHOBHBIX METOJOB IMO3HAHUS (CHCTEeMHO-HH(OPMAIIMOHHBIN aHAU3, MOJICTUPOBAHUE)
JUISL U3YYEHUS Pa3JIMYHbIX CTOPOH OKPYXKaroUIeH JeHCTBUTEIbHOCTH;

2) ICTIOJIb30BAHUE  OCHOBHBIX  HMHTEJUICKTYAJIBHBIX  Omeparuii: (opMyIUpOBaHHUE THUIIOTES,
aHaJ M3 W CHUHTE3, CpaBHEHHUE, 00OOIIEHNE, CUCTeMATH3allvs, BBISIBJICHUE MPUIMHHO-CIEACTBEHHBIX
CBs3€i1, IOMCK aHAJIOI'OB;

3) yMeHHE TeHepUpOBaTh UICH U ONPEICIIATH CPEACTBA, HEOOXOAMMBIE [T UX Pean3alliu;

4) yMeHHE ONPEeNATh 1SN U 3a7au e TeIbHOCTH, BEIOUPATh: CPEICTBA Pean3allii EIH U
MIPUMEHSTh UX Ha MPAKTHUKE;

5) uCNOIb30BaHUE PA3IMYHBIX HCTOYHUKOB I TOJIyUeHHsS] XUMHUYECKOH HWH(pOpMAIIWH,
MOHUMAHWE 3aBHCHUMOCTH COJACpXKaHWUA W (OPMBI TpEACTaBlIeHUsS WHGOpPMAIMU OT IIeJIeH
KOMMYHUKAIUU U aJipecara.

B pe3yabTarte nzyueHusi yueOHOro npeamera «XuMHsH Ha ypOBHe CpeHero ooiero
o0pa3oBaHus:

BbinyckHuK Ha 6230BOM YPOBHE HAYUYMTCSH:

— pacKkpbIBaTh Ha MPUMeEpaxX pPosib XMMUHU B (JOPMHUPOBAHUH COBPEMEHHON Hay4YHOW KapTHHBI MUpa
U B IIPAaKTUYECKOM 1€ATEIBHOCTH YEI0BEKA;

— JIEMOHCTPUPOBATh HA IIpUMEpPaxX B3aUMOCBSI3b MEXKAY XUMHUEN U IPYTMMHU €CTECTBEHHBIMU
HayKaMH;

— pacKkpbIBaTh Ha MpUMepax MOJ0KEHNUs TEOPUU XUMUYECKOro ctpoeHust A.M. bytneposa;

— moHUMaTh pusndeckuit cMmpich Ilepuoanueckoro 3akona J[.J. MenneneeBa u Ha €ro OCHOBE
OOBSICHATH 3aBUCUMOCTb CBOMCTB XMMUYECKHX 3JIEMEHTOB U 00pa30BaHHBIX UMM BELIECTB OT
3JIEKTPOHHOI'O CTPOEHUS AaTOMOB;

— O0BACHATH IPUUUHBI MHOI000pa3ys BEIIECTB HA OCHOBE OOLIMX MpEACTaBICHUH 00 X cOCTaBe
U CTPOCHMY;

— MPUMEHATH MPaBUIJIa CUCTEMaTHYECKONW MEXyHapOIHOM HOMEHKIIATYphl KaK Cpe/icTBa
pa3nuyeHus U UACHTU(UKALUHN BEIIECTB M0 UX COCTaBY U CTPOCHHUIO;

— COCTaBJISITh MOJIEKYJIIPHBIE U CTPYKTYPHbIE (POPMYJIIbI OPraHNYECKUX BEIECTB KaK HOCUTENEH
I/IH(i)OpMaIII/II/I O CTPOCHUHU BCUIECTBA, €TO CBOMCTBAX U MMPUHAJIC)KHOCTU K OIIPCACICHHOMY
KJIacCy COeIMHEHMIA;

— XapaKTepHu30BaTh OPraHMUECKHUE BEIECTBA [10 COCTABY, CTPOECHHUIO U CBOMCTBAM, yCTaHABINBATh
HNPUYMHHO-CIIECTBEHHBIE CBSA3U MEXKIY JaHHBIMU XapaKTePUCTUKAMH BEIECTBA;

— IIPUBOJMTH NIPUMEPBI XUMHUECKUX PEAKIIMM, PACKPBIBAIOIINUX XAPAKTEPHBIE CBOMCTBA TUITMYHBIX
IpeCcTaBUTeNel KJIacCOB OPraHNYECKUX BEILECTB C LIEIbI0 UX UIEHTU()UKALNU U 0OBSICHEHUS
o0jacTu MPUMEHEHNUS;

— MPOTHO3UPOBATh BO3MOKHOCTh IPOTEKaHNUs XUMUYECKUX peaKIMii Ha OCHOBE 3HAHUM O TUIax
XUMHUYECKOHN CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEaKIIMOHHOMN CIIOCOOHOCTH;

— MCII0JIb30BaTh 3HAHUS O COCTAaBe, CTPOCHUHU U XMMUYECKUX CBOMCTBAX BEILECTB JIs
0€e301acHoOro IMPUMCHCHUS B HpaKTquCKOﬁ ACATCIIBbHOCTH,

— MPUBOJUTH IPUMEPHI MPAKTHUECKOTO UCIOIb30BAHUS MPOYKTOB IIepepadOTKU HEPTU U
MMPUPOAHOIO ra3a, BBICOKOMOJICKYJIAPHBIX COCI[I/IHGHI/Iﬁ (HOJ'II/ISTI/IHGHa, CUHTCTUYCCKOI'0 Kay4ykKa,
alleTaTHOI'O BOJIOKHA);

— IPOBOJIUTH OMBITHI IO PACIO3HABAHUIO OPTaHUYECKUX BELIECTB: IIIUIEPUHA, YKCYCHON
KHCJIOTBI, HENPEeNbHBIX JKUPOB, INIFOKO3bI, KpaxMaia, O€JIKOB — B COCTAaBE MUILEBBIX TPOIYKTOB
N KOCMETHYCCKUX CPCICTB,

— BJIAJIETh IIPABUJIAMU U ITpHeMaMu 0€30MacHO paboThl ¢ XUMUYECKUMH BEILIECTBAMU U
1a00paTOPHBIM 000PYIOBaHHUEM;

— YCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTH XMMHYECKON pEeaKLui U CMEIEHUSI XUMUYECKOTO
PABHOBCCHA OT PA3JIMYHBIX (1)aKTOpOB C ICJIBIO OMMPEACIICHUA ONITUMAJIbHBIX YCJ'IOBI/II\/JI MIPOTCKAHUA
XUMHUYECKHX MPOLIECCOB;

— IPUBOJUTH MPUMEPHI TUAPOIIN3A COJIEN B TOBCEAHEBHOM )KU3HU YEJIOBEKa,

— MPUBOJUTH IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLUil B IPUPO/IE,



MIPOM3BOJICTBEHHBIX MPOIIECCAX M KU3HECATCIIEHOCTH OPraHU3MOB;
— TIPUBOJUTH MMPUMEPHI XUMUICCKUX PEAKITUH, paCKPBIBAIOIINX OOIINE XUMHIECKHAE CBOMCTBA
MPOCTHIX BEIIECTB — METAJNIOB M HEMETAJIJIOB;

— TIPOBOJIUTH PACUETHI HA HAXOXKICHUE MOJICKYJIIPHOU (POPMYIIBI YTIIEBOAOPO/IA TI0 IPOAYKTAM
CTOpaHHUS U TIO0 €0 OTHOCUTENILHOM MIIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJISIINX B €r0
COCTaB;

— BJIJIETh MpaBUIIaMU 0€30MIaCHOTO OOpAIICHUS C EAKUMU, TOPIOUYUMHU ¥ TOKCUIHBIMU
BEIIECTBAMHU, CPEICTBAMU OBITOBOW XUMHH;

— OCYIIECTBIISTh MOUCK XMMHUECKON MHPOPMAITUH 110 Ha3BaHUSAM, UACHTU(UKATOPAM,
CTPYKTYpPHBIM (pOpMysIaM BEIIECTB;

— KPUTHYECKU OIICHUBATh U UHTEPIIPETHPOBATH XUMUIECKYI0 HH(DOPMAIIHIO, COIEPIKAIILYIOCS B
COOOILIEHUSAX CPEACTB MaccoBOM nH(popManuu, pecypcax MHTepHeTa, HAyYHO-TTOMYJISPHBIX
CTaThsIX C TOYKHU 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IIEIISX BBISBICHUS OIINOOYHBIX
CyXJIeHUi 1 (HOpMUPOBaHUS COOCTBEHHOM MO3UIIHH;

— IPEJICTABIIATH MTYTH PEIICHUs TTI00aThHBIX MPOOIEM, CTOSIINUX TIePE YETOBEYECTBOM:
9KOJIOTHUYECKUX, SHEPTeTUUECKHX, ChIPHEBBIX, U POJIb XUMUHU B PELLICHUH 3TUX MPOOIIEM.
BbinycKHUK HA 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUYHThCS

— WITIOCTPUPOBATh Ha MPUMEpPaX CTAHOBIICEHUE U SBOIIOIUIO0 OPraHUYECKON XMMUU KaK HayKu Ha
pa3IMYHBIX UCTOPUUECKUX JTAIaX €€ Pa3BUTHS;

— UCTOJIb30BaTh METOAbl HAYYHOT'O MTO3HAHUS MPU BHIMIOJIHEHUH ITPOEKTOB U y4eOHO-
MCCJICIOBATENLCKUX 3324 110 U3YYCHHUIO CBOWMCTB, CIOCOOOB MOMyUeHUS M paCIIO3HABAHUS
OpraHMYECKUX BEIIECTB;

— OOBSCHATH MMPUPOY U CIIOCOOBI 00Pa30BaAHUS XUMHUECKOHN CBSI3H: KOBAJICHTHOH (TIOJSIPHOM,
HETOJISIPHON ), HOHHOM, METAJUTMYECKON, BOAOPOTHON — C IEITBIO ONPEACIICHUS] XUMHUECKOU
AKTUBHOCTH BEIIIECTB;

— yCTaHaBJIMBAaTh T€HETHUECKYIO CBA3b MEXK/y KJIaCCaMU OPTaHUYECKUX BEIECTB s
000CHOBaHUS MTPUHIIMITHATHFHOW BO3MOKHOCTH TTOTYICHHSI OPraHUIECKUX COCTMHEHUN 3aJaHHOTO
COCTaBa U CTPOCHHUS;

— yCTaHaBJIMBATh B3aUMOCBSI3U MEXIY (paKTaMUu ¥ TeOpUEH, TPUINHON U CIICACTBUEM IIPU
aHaJM3e MPOOJIEMHBIX CUTYallMii 1 000CHOBAHWY MPUHUMAEMBbIX PEIIEHUI Ha OCHOBE XUMHUECKUX
3HAHUH.



Conep:xanne mo xumuu 10 kiacca

Beenenue

[Ipeamer opranudeckod xumuu. CpaBHEHHUE OPraHUYECKUX COCIUHEHUH C HEOPraHUYECKUMH.
IIpupoaHsie, NCKYCCTBEHHBIE U CHHTETUYECKUE COETUHEHHUS.

Tema Teopusi cTpoeHUs] OPraHNYeCKHUX COeTNHEHMI

BanentHocTh. XMMHYECKOE CTPOEHHE KaK TMOPSIAOK COEIMHEHHS aTOMOB B MOJIEKYJE COIJIACHO HX
BaJIECHTHOCTH. OCHOBHBIE MOJIOKEHUSI TEOPUU XUMHUYECKOIO CTPOEHUSI OpraHu4ecKux coenuHeHul. Ilonstue o
TOMOJIOTHH ¥ TOMOJIOTaX, H30MEPHH U M30Mepax. XuMudeckue GopMyssl B MOJIEITH MOJIEKYS B OPTaHHMYECKOH
XUMUHU.

JeMoHcTpanuu. Mojenu MOJIeKys TOMOJIOTOB M U30MEPOB OPraHUYECKUX COCTUHEHNH.

Tema Yr/ieBoaopoAbl M UX NPUPOAHbIE HCTOYHUKH

[Ipuponusiii raz. A 1 x a H bl. [lpupogHbIil Ta3 Kak TOIUNIMBO. | OMOJOTHYECKUH Psi, U30MEPHS U
HOMEHKIIATypa allkaHOB. XMMHUYECKHE CBONCTBA aJIKAHOB (HA MPHMEpPEe METaHa W 3TaHa): TOPEHUE, 3aMelleHNE,
paziiokeHue u geruapupoBanue. IlpuMeHeHne ankaHoB HA OCHOBE CBOMCTB.

A 11 K e H bl. DTHJIEH, €r0 TOoJy4YeHre (IeruIpupoBaHUEM dTaHa U IeTHJIpaTallueil 3TaHoa).

XUMHYecKHe CBOMCTBa 3TWUJIEHA: TOpPEHHE, KaueCTBEHHBIE peaKIUH, THJpaTaius, MOJIUMEepU3alHs.
[Tonustuniex, ero cBoKcTBa U MpuMeHeHHe. [IpuMeHeHre ATUIIeHa HA OCHOBE CBOMCTB.

AnkangueHB U Kay4dyk u [loHdarne o0 ankagueHax Kak yrieBoJOpoOJax ¢ JABYMS JABOWHBIMU
cBsi3IMU. XHMMHUYECKHEe CBOHcTBa OyranumeHa-1,3 u wu3ompeHa: oOecuBeynBaHue OpPOMHOH BOABI H
noJuMepur3anus B kKayuyku. Pe3una.

A T K ¥ H bl. ALIETHIIEH, €T0 TONyYeHHe MUPOIM30M METaHa W KapOWIHBIM CITOCOOOM. XHMMHYECKHe
CBOWCTBa aleTWIeHa: TropeHHe, oOeclBeYMBaHHE OpPOMHOM BOIBI, NPHUCOCAMHEHHE XJIOPOBOJIOpOAA U
ruaparanys. [lpuMenenne aneTuneHa Ha OCHOBE CBOMCTB.

b e 1 3 0 n. Ilonyuenune OeH307a U3 TeKcaHa M aleTHICHA. XMMUYECKUE CBOWCTBa OeH30ja: TOpEeHHE,
raJloreHupoBaHue, HuTpoBaHue. [[puMenenne OeH3051a Ha OCHOBE CBOWCTB.

He ¢ 1 5. CocTas u nepepaborka Hedru. Heprenponykrel. beH3nH u noHsTHE 00 OKTAHOBOM YHCIIE.

Jdemoncrpanun. [openue anerwiena. OTHOIIEHHE STHICHA, amneTHIeHa W O€H30la K PacTBOpY
nepMaHranata kanus. [lomydeHue STWIIEHA peakiueidl Jeruaparalii 3TaHOJA, aleTHIIeHAa KapOWIHBIM
crocobom. PaznmoxeHne kaydyka NMpH HarpeBaHWH, MCIBITAaHHE MPOAYKTOB PA3l0OXEHHA Ha HENPEebHOCTb.
Komnekius 00pas3ioB HeGTH U HEPTEIPOTYKTOB.

JlabopatopHbie onbiThbl. 1. OnpeneiaeHue -HIEMEHTHOIO COCTaBa OPraHUYECKUX COEOUHEHUM.
2.M3roToBieHne MojeJei MOJEKYN YrieBoaopoaoB. 3. OOHapykeHHe HelpeAeNbHBIX COSAMHEHNH B KUIAKIX
HedTenponykrax. 4. [lonydeHnue u cBoiicTa anerwieHa. 5. O3HakoMieHHE ¢ kouteknuend «HedTh 1 mpoayKTh
ec mepepadoTKmy.

Konmponvnaa pavboma Nel no meme: «Yaneeo00poou»

Tema Kuciopojacogep:kamme oOpraHuyecKue COeJIMHEHUs] M HUX  OPUPOJHbIE  HMCTOYHUKH
EnnHCTBO XMMHYECKOM OpraHu3aIiy KUBBIX OPraHU3MOB. XUMUYECKHH COCTaB )KUBBIX OPraHU3MOB.

C i u p T b1 [lonydeHnune 3TaHoNa OPOKEHUEM TIIIOKO3BI M THApaTaleld sTiieHa. [ mapoKkcuiabHas rpymnmna
kKak (ynkuunonanpHas. [IperncraBneHne O BOJOPOAHOHN CBsI3M. XWMHYECKHE CBOICTBA 3TaHONA: TOPEHHE,
B3aUMO/ICHCTBUE C HATPUEM, 00pa30BaHHUE MPOCTHIX U CIOXKHBIX 3QHUPOB, OKHUCICHUE B anbierul. [Ipumenenue
ATaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIU3M, €T0 MOCJIEACTBUS U MPEAYIPEKICHUE.

[lonsiTue O mpenenbHBIX MHOTOATOMHBIX CHOUPTaxX. [JMIEpUH KaK MNpPEeACTaBUTENb MHOTOATOMHBIX
cnupToB. KauecTBeHHas peakiiysi HAa MHOTOaTOMHbIE criupThl. [IprMenenue rimuepuHa.

® e H o 1. [lonydyeHnue eHONA KOKCOBaHWEM KaMEHHOTO YIJsl. B3auMHOe BIIMsSHEE aTOMOB B MOJIEKYJIE
(heHoOMa: B3aUMOJNIEHCTBHE C THUIAPOKCUAOM HATpHsi W a30THOH kucnoroil. [IpuMmeHenue QeHoma Ha OCHOBe
CBOMCTB.

A nsbsaer una sl [lodydeHne anplernoB OKHCICHHEM COOTBETCTBYIOIIUX CIHUPTOB. XUMHUYECKHE
CBOMCTBa ajJbJCTHUIOB: OKHCICHHE B COOTBETCTBYIOLIYIO KUCJIOTY M BOCCTAHOBJIEHUE B COOTBETCTBYIOIIUU
crupt. [Ipumenenne dhopmanbaernia v aneTaibaeriia Ha OCHOBE CBOWCTB.

KapO6oHnoBb e kKuciao T bl [lorydeHrne kapOOHOBBIX KUCIOT OKUCICHHEM allbJCTHIIOB.
XUMHYECKHE CBOWCTBA YKCYCHOH KHCIOTBI: OOIIME CBOMCTBA C HEOPraHMYECKHMMH KHCIOTAMH W PEeaKus
srepudukanun. l[IpuMeHeHne YKCYCHONW KUCIOTH Ha OCHOBE CBOMCTB. BhIcIne sKMpHBIE KHCIOTH HAa IPHUMEPE
MAJTbMATHHOBOH M CTEApUHOBOM.

Cnoxuble >pupbl U XK HuDP bl [lonydeHne cnoxHbIX 3UPOB peakuueit stepudurannu. CroxHble
3buUpbel B  TpHUPOJE, WX 3HaudeHWe. lIpuMeHeHHWe CIIOKHBIX 3(QHUPOB HAa  OCHOBE  CBOWCTB.
Kupsbr kak croxxHbie 3¢upbl. XUMHYECKUE CBOMCTBA KHUPOB: THIPOJIN3 (OMBUICHHE) H TUAPHUPOBAHUE KHUIKUAX
KUpoB. [IppuMeHeHne )KMpoB Ha OCHOBE CBOMCTB.

Y roe B o a bl. YIVIEBOAbl, 3HAUEHUE YIJIEBOJOB B JKUBOM HPHUpPOAE U B JKU3HU YEJIOBEKA.

I'moxo3a - BemiecTBO C JBONCTBEHHON (yHKIHMEW - anbIerHJOCIUPT. XUMHYECKHE CBOWCTBA TIIFOKO3BI:



OKHCIIEHUE B TIIFOKOHOBYIO KHCJIOTY, BOCCTaHOBJICHHE B COpOHUT, Opo’keHHe (MOJIOYHOKHCIIOE W CITHPTOBOE).
IIpuMeHeHue rIIoK03bl HA OCHOBE CBOMCTB.

JdemoncTpanuu. OKucieHHe crUpTa B anmbaerua. KadecTBeHHas peakisi Ha MHOTOATOMHBIE CHHUPTHL
Komnekmus «KameHHBIH yroias W MPOAYKTH ero mepepaboTkm». KadecTBeHHBIE peaknnu Ha (eHo. Peakims
«cepeOpsHOTO 3epKana» albJerHA0B U TII0K03bl. OKUCIIEHHE allbACTHIOB U TIIOKO3bI B KUCIIOTHI C TIOMOLIBIO
runpokcuna meau (11). Ilonyuenne ykcycHo-3THI0OBOTO 3¢dHpa. KayecTBeHHas peakust Ha KpaxMail.

JladopaTopHble ombIThl. 6. CBoiicTBa »THIIOBOTO crnupta. 7. CBoiictBa mmmepuHa. 8. CBoiicTBa
¢dopmanbaernga. 9. CpoiictBa ykcycHoi kucioTsl. 10. CpoiicTBa xwupoB. 11. CpaBHeHHE CBOICTB pacTBOPOB
MBLJIa ¥ CTUpajbHOro nopomika. 12. CeoiictBa rimoko3sl. 13. CBolicTBa kpaxmara.

Tema A3zoTcoaepikaniye coelMHEHUS M NX HAXO0XK/IeHNe B JKMBOH NpHpoae

A ™M u H bl llonarue 06 amuuax. IloxydeHne apoMaTH4eCKOTO aMWHA - aHWIMHA - U3 HUTPOOEH30Ia.
AHWIMH KaK OpraHHYecKOoe OCHOBaHHE. B3anMHOe BiHsSHHUE aTOMOB B MOJICKyNle aHWIMHA: ocliabieHue
OCHOBHBIX CBOWCTB M B3anMOjeiicTBre ¢ OpoMHOM Bojoi. [IprMeHeHne aHnIiHa Ha OCHOBE CBOMCTB.

AMuUuHOKHC IO T B [lonydeHne aMHHOKUCIIOT U3 KapOOHOBBIX KHCIIOT U THAPOIIM30M OEIKOB.

XUMHUECKHE CBOMCTBA AaMHHOKHUCIIOT Kak aM()OTEPHBIX OPTaHHUECKHX COCAMHEHHI: B3aUMOJICHCTBUE CO
HieJ04aMy, KUCIOTaMU U JpYr ¢ ApyroM (peakuus MojJuKOoHAeHcauuu). IlenTtuaHas cBsI3b M MOJIMIENTHIBL.
[IpuMeHeHne aMMHOKHUCIIOT Ha OCHOBE CBOMCTB.

b e 1 x n. Ilomydyerne OeIKOB peakIeil MOTUKOHACHCAINN aMHHOKHCIOT. [lepBudHas, BTOpUYIHAS H
TpeTHU4YHasl CTPYKTYpHI OEJIKOB. XMMHYECKHE CBOWCTBa OENKOB: TOpeHHe, JCHATYpalus, THIPOIN3 U LBETHHIC
peakunu. buoxumuueckue GyHKIUH OEITKOB.

I'eneTnueckast CBA3b MEXIY KIIaCCaMU OPTaHUIECKUX COSAMHEHUH.

HyknennoBble kucnoThl. CHHTE3 HYKJICHHOBBIX KHCIOT B KJIETKE W3 HyKJIeoTHO0B. OOmmi Tmian
ctpoenus Hykieoruaa. Cpasuenne crpoenus u ¢pynkuuit PHK n IHK. Ponb Hyk/IEHHOBBIX KUCIIOT B XpaHEHUH
W Tiepeiaue HacleICTBeHHOH nHpopManuu. [loHsaTHEe 0 OMOTEXHOJIOTHH U TEHHOW WH)KEHEPHH.

demoncTpanuun. BzaumozeiicTBue amMMHMaka M aHWUJIMHA C COJIIHOM KuclOTOM. Peakums aHuWivHa C
OpoMHoOIi Boao#. Jloka3aTenbCcTBO HAMM4IKS QYHKIHMOHAIBHBIX TPYII B PACTBOPaX aMUHOKUCIIOT. PacTBOopeHue
U ocaxJeHrne O0emkoB. [[BeTHBIE peakiy OEITKOB: KCAHTONPOTENHOBAst U OMyperoBas. ['opeHne nTudnero nepa
u mepctsHoit Hutu. Mogens wmonekynsl JHK. Ilepexonsi: sTaHOn —> OTWIEH ASTWICHIJIMKOIb —>
stunerrukonaT meau (I1); aTanon — sTanane —> 3TaHOBas KUCIOTA.

JlaGopaTopHbie onbIThl. 14. CBoiicTBa OENKOB.

MpaxkTnyeckas padora Nel. neHTudukanms opraHMuECKUX COCTUHEHUH.

Tema buonormvyecku akTMBHbIE OPraHNYecKue coeHHEHUs!

®epw™me HTH. OepMEHTH KaKk OMOJIOTHYECKHE KaTaau3aToOphl OeNKOBOW Mpupoasl. OcoOCHHOCTH
¢yHKunOHMpPOBaHUs (epMeHTOB. Posib (GEepMEHTOB B >KM3HEAEATEIBHOCTH KMBBIX OPTaHHU3MOB U HAPOAHOM
XO3sIiCTBE.

B urtawmuu b [lorstne o Butamunax. Hapymenusi, cBs3aHHbIE C BHTaMUHAMH: aBUTAMHUHO3BI,
TUTIOBUTAMUHO3bI M TUNEPBUTaMUHO3bl. Butammu C Kak TpeCTaBUTENh BOJOPACTBOPHUMBIX BHTAMUHOB H
BUTaMUH A KaK IPeICTaBUTEINb KUPOPACTBOPUMBIX BUTAMHHOB.

I' o p Mo = bl [loHITHE O TOPMOHAX KaK TYMOPAJIBHBIX PETYISATOpPaX >KU3HEIEATEITHHOCTH KUBBIX
opraHu3MoB. VIHCYJIMH M afpeHaIiH KaK IpeacTaBuTeny ropMoHoB. [Ipodunaktuka caxapHoro nuabera.

JlexapcTBs a. JlekapcTBeHHAst XUMUS: OT HATPOXUMHU IO XUMHUOTEPAITUU. ACTTHPUH. AHTUOMOTHKYU U
nmucOakTepro3. Hapkorndaeckue BemecTBa. Hapkomanwms, 60pb0a 1 mpoduIakTHKa.

Jemoncrpanun. PaznokeHue mepokcuaa BOJOPOAa KaTana3zol CBIPOTO Msca M CBIPOTO KapTogers.
CMC, conepxamux 5H3uMBL. Mcmbitanue cpeabl pactBopa CMC uHmukatopHoil Oymaroil. 3HaKOMCTBO ¢
obOpasmamu mpenapaToBIOMaIIHeH, 1a00paTOpHON U aBTOMOOMILHOM allTeUKH.

Tema UckyccTBeHHbIE M CHHTETHUYECKHE OJTUMEPbI

MckyccTBeHHB € MNOJHUM e p bl. [lomyyeHre HCKYCCTBEHHBIX MOJIMMEPOB, KaK MPOTYKTOB
XUMHAYECKOH MOIU(HUKALUN MPUPOAHOTO MOJIMMEPHOTO ChIpbs. VICKyCcCTBEHHBIE BOJIOKHA (ALlCTATHBIM MIEJK,
BHCKO03a), NX CBOMCTBA U TPUMEHEHHE.

CuHTeTHUYECKHUE TNOJHME p bl. [lomydeHne CHHTETHYECKUX TOJIMMEPOB PEAKIHSIMH
MOJIMMEPU3ALINN U MOJUKOHAeHcaMi. CTPYKTypa MOJIMMEPOB JIMHEWHAsA, pa3BETBICHHAS U MIPOCTPAaHCTBEHHAS.
[IpencraBuTenn CHHTETUYECKHX IUIACTMACC: TOJHMITWIIEH HU3KOTO W BBICOKOTO JABIICHUS, TOJHUIIPONUJICH H
NMOMUBUHMWIXJIOpH]. CUHTETHYECKHE BOJIOKHA: JJABCaH, HUTPOH U KaIlpoH.

JemoncTpanmu. Komtexknus niaactMace u u3einuii 3 HuX. Kosekum nCKyCCTBEHHBIX U CHHTETHYECKU
BOJIOKOH U U3JIENIUH U3 HHX.

JlagopaTopHble onbITHI. 15. O3HaKOMIIEHHE ¢ 00pa3IaMH TIACTMACC, BOJIOKOH U Kay4yKOB.

IIpakTuyeckast padora Ne2. PacriozHaBaHMe M1acTMacc U BOJIOKOH.

Konmponovnasn paboma No2 no meme: «OQb00uienue 3Hanuil Ho Kypcy op2anudecKoiuxumu)



Conep:xanme nmo xumuu 11 kiacca

Tema 1. CTpoenue atoma u nepuoanyeckuii 3axon JI. . MennesieeBa

Ocnosnvie ceedeHusi 0 cmpoeHuu amomd. S1npo: TpOTOHBI W HEUTpPOoHBI. M30TOMBL. DIEKTPOHBL
DnekTpoHHas 000J10YKa. DHEPreTHUCeCKI ypoBeHb., OCOOSHHOCTH CTPOCHUS IJICKTPOHHBIX 000JI0UYEK aTOMOB
3JeMEHTOB 4-TO M 5-T0 mepuofoB mepuogmdeckoil cucremsl J[. M. MenneneeBa (mepexoHBIX 3JEMEHTOB).
[Tonstre 06 opOHUTAISIX. S- H P-OPOUTAIN. DIEKTPOHHBIE KOHPUTYPAIIMH aTOMOB XHMUYECKHX IIIEMEHTOB.

Iepuoouueckuii 3axon /.M. Menoeneesa ¢ ceeme yuenusi 0 cmpoeHuu amoma.

Otkpeitue [l. M. MeHneneeBbIM NEPUOAMYECKOTO 3aKoHA. Ilepmommdeckas cucTeMa XHUMHYECKUX
anementoB JI. . MenneneeBa - rpaduueckoe OTOOpaKeHHE MEPHOIUUSCKOTO 3aKoHa. DU3MUSCKUN CMBICH
MOPSIKOBOIO HOMEpa 3JeMEHTa, HOMepa MepuoJa U HoMepa rpymmbl. BaneHTHble 31eKTpoHbl. [IpuunHb
W3MEHEHHS CBOWCTB 2JIEMEHTOB B MIEPHO/aX U rpymNmax (TIaBHBIX MOJTPYIIaX).

[Tonoxenue BOAOPOIa B IEPUOJUIECCKON CUCTEME. 3HAUCHUE MTEPUOIUICCKOTO 3aKOHA M TIEPUOIUIECKOM
CHUCTEMBI XUMHUYECKUX 31eMeHTOB /[. 1. MenaeneeBa s pa3BUTHs HAYKU U HOHUMAHUS XUMUYECKOW KapTUHBI
MUpa.

3HaTh:

» OCHOBHBIE XHMHUECKHE TIOHSTHS: BCHIECTBO, XHMHUYCCKHH D3JEMEHT, aTroM, MOJIEKyJa,
OTHOCUTEJIbHAsl aTOMHAs U MOJICKYJISIpHasl Macca, UOH, U30TOIl, IEPUOANUECKHUI 3aKOH.

YMerTs:
> Ha3bIBaTh: BEIIECTBA 10 “TPUBHAJILHONW” M MEXIYyHAPOIHONH HOMEHKIIATYpE.
»  ONpeneNsaTh: 3apsijl HOHA.
»  XapaKkTepHu30BaTh: HIEMEHTHI MAIIbIX MIEPUOJIOB MO UX MonoxeHuo B [1C.
» TMPOBOIWTH: CAMOCTOSITCIbHBIA TOUCK XMMHUYECKOW HWHGpOpMAIMM ¢  HUCIOJIb30BAHUEM
Pa3IUYHBIX HMCTOYHHKOB.
» Ucnonb3oBaTh NpHOOpPETCHHbIE 3HAHWS M yMEHHS B MPAKTHYCCKOW JEATCTBHOCTH W

MOBCEIHEBHOM KU3HH.
Jemoncrpanun. PaznuuHble (GOpPMBI MEPHOIMYECKOM CUCTEMBI XHMHUYECKuX odnementoB J[. W.
Menneneena.
JlaGopaTopHblii onbIT. 1. KoHCTpyHpoBaHHe MEepHOAMYECKON TaONUIBI 3JIEMEHTOB C UCTIOJIH30BAaHHEM
KapTOYeK.

Tema 2. CTpoeHue BelecTBa

Honnas xumuueckas cesnzv. Katnonsl u annonsl. Kiaccudukanus noHoB. MoHHBIE KpHCTalIIMYeCKHe
pemetkn. CBOWCTBA BEIIECTB C ATUM TUIIOM KPUCTAJUIMYECKUX PELIETOK.

Kosanenmnas xumuuecxas c6s13b. DNEKTPOOTPULATENBHOCTD. [loNsipHas W HeMoONsipHAs KOBAJICHTHBIE
cBs3u. Jumonb. llonspHOCTH CBA3M W MOMAPHOCTH MOJEKydbl. OOMEHHBIH M TOHOPHO-aKIENTOPHBIHA
MEXaHU3MBl 00pa30BaHUsl KOBAICHTHOW CBS3W. MOJCKYISApHBIE M ATOMHBIE KPUCTAUTUYECKUE PEIICTKH.
CBoiicTBa BELIECTB C STUMHU THIIAMH KPHCTAUIMYECKUX PELIETOK.

Memannuueckas xumuueckas c6a3b. OCOOCHHOCTM CTPOEHHUS aTOMOB METaUIOB. MeTalndeckas
XUMHYECKasi CBSI3b M METaJIUeCcKasi KpucTawindeckas penierka. CBOHCTBA BEIIECTB € 3TUM THUIIOM CBSI3H.

Booopoonasa xumuueckas c6a3v. MexXMONeKyaspHas U BHYTPUMOJIEKYISpHas BOJOPOJHAs CBS3b.
3HavyeHue BOAOPOIHOM CBSI3H ISl OPraHU3alK CTPYKTYP OHOMIOIMMEPOB.

Tonumepwi. IInacTmacchbl: TEPMOIIIACTEI M PEAKTOILIACTHI, UX MPEACTABUTENN U IIpUMeHeHue. BonokHa:
OpupoaHble (pacTHTENbHBIE M JKUBOTHBIE) W XHMHUYECKHME (MCKYCCTBEHHBIE W CHHTETHYECKHE), HX
NpEACTABUTEH U IPUMEHEHHE.

l'azo06pasnoe cocmosanue sewjecmea. Tpu arperaTHbIX COCTOSHUS BOJbl. OCOOEHHOCTH CTPOCHHUS Ta30B.
MomsipHBIH 00BEM Ta3000pa3HBIX BEIICCTB.

[Tpumepsl ra3000pa3HBIX MPHPOAHBIX CMeECEH: BO3AYX, HPUPONHBIA Ta3. 3arpsa3HeHue aTtMochepsl
(KUCTIOTHBIE TOKIH, TApHUKOBBIN 3¢ dekT) u 6oprda ¢ HUM. [IpeacraBurenn ra3o00pa3HbIX BEIIECTB: BOAOPOL,
KHCJIOPOJI, YIIIEKHUCIIBIH ra3, aMMHaK, 3TWIeH. VX moydeHne, coOOMpaHne u pacrio3HaBaHHE.

JKuokoe cocmosanue sewpecmea. Bona. Ilorpebinenne Bosbl B OBITY U Ha ITPOU3BOJCTBE. JKeCTKOCTH BOIBI
U c1I0coOBI ee ycTpaHeHHs. MUHepanbHbIe BOJbI, UX UCTIONb30BaHUE B CTOJIOBBIX M JICUEOHBIX LEISX.

Kupnkue KpucTamibl U MX NIPUMEHEHHUE.

Teepooe cocmosanue eewecmeéa. AMOpGhHbIE TBEpIbIC BEIIECTBA B MPUPOJEC U B JKM3HU UEIIOBEKAa, UX
3HAYEHHE U MpUMeHeHre. Kpucrammmueckoe cTpoeHNe BelecTBa.

Lucnepcnuvie cucmemul. [loHaTHE 0 OUcIepcHBIX cucTeMax. JlucnepcHas (asza u aucnepcuoHHas cpena.
Knaccudukanus AUCHEPCHBIX CHCTEM B 3aBHCHMOCTH OT arperaTHoro COCTOSHHMS IMCHEPCHOM cpenbl U
JqucnepcuonHol ¢asbl. ['pydoaucnepcHble CUCTEMBL: AMYIILCHH, CYCTICH3UH, a9PO30JIH.

ToHKOIUCTIEPCHBIE CUCTEMBI: TeITU U 30JIH.

Cocmas eewecmeéa u cmeceu. BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHS. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB.



[oHsTHE «I0JI51» U €€ Pa3HOBHAHOCTH: MAccoBas (IO 3JIEMEHTOB B COCIWHCHHH, J0JII KOMIIOHEHTA B
CMECH - JIOJIs TIPUMECEH, JI0JII PacTBOPEHHOI'O BEIECTBA B pacTBOpe) M oObemHas. J{oyisg BBIXOJa MPOJYKTa
PEaKIUKU OT TEOPETUUECKH BO3MOKHOTO.

3HAaTh:

» TOHATHE XUMHUYCCKOW CBSI3U, TCOPUIO XUMHUUECKOU CBSI3H.
» OCHOBHBIC XMMHUYECKHE MOHSATHUS: PACTBOPBI, STCKTPOIIUT, HEDICKTPOJIHT.

Ymers:

» Ha3bIBaTh: BEIECTBA 110 “TPHUBHAIBHON M MEXKIYHAPOIHOH HOMEHKIIATYpE.

»  OmnpenelsTh: THII XUMUYECKOH CBSI3U B COSTUHEHHSX.

»  OOBSICHATH: IPUPOJY XUMHUYECKOHN CBSI3H (MOHHOM, KOBaJICHTHON, METAJUIMIECKOMH).

» TPOBOJWTH: CAMOCTOSTENIFHBIA  IMOWCK XUMHYECKOH HH(GOPMALMKM C  HCHOJIB30BAaHHEM
Pa3INYHBIX HCTOYHHUKOB.

» Hcnonp3oBaTh TPHOOPETCHHBIE 3HAHUS M YMEHHS B IIPAKTUYECKOH JESATENBHOCTH U
TIOBCEIHEBHOM KU3HH.

» TPOBOJMTH: CAMOCTOSITCJIBHBIA MOUCK XUMHUYECKOW HMH(OpMALMH C  HCIOJIb30BaHHEM
Pa3INYHBIX HCTOYHHUKOB.

» Hcnomp3oBaTh TPHOOPETEHHBIE 3HAHUS M YMEHHS B IPAKTHUECKOH JEATENBHOCTH U

MOBCEIHEBHOMN JKU3HU AJI OPUTOTOBJICHHUA PAaCTBOPOB 3aJlaHHOM KOHICHTpaluu B 6HTy 1 Ha
MMpOU3BOJACTBEC; IJId OINPCACIICHUSA BO3MOXHOCTU MPOTCKAHUA XHUMHUUYCCKUX HpeBpaH_ICHI/Iﬁ B
Pa3INMYHBIX YCIIOBUAX U OUCHKU UX HOCJIe,I[CTBPII;‘I.

JemoncTpanun. Mozenb KpUCTAIUIMIECKOH pelieTkn xyopuaa Hatpus. OOpasibl MUHEpaIoB ¢ HOHHON
KPUCTAUIMYECKON DPELIETKOM: KaJlbLHTa, rajguta. MoAenu KpUCTAUTMYECKUX PEIICTOK «CYXOro Jbaay» (WMiH
uona), anMmaza, rpadpura (wm  kBapna). Mogens  momekynsl  JIHK.  OO6pasupl  mimactmace
(penonodopmanpaeruIHbIe, MONNYPETaH, MOTUITUIICH, TOTUIPOITUIICH, TOJTMBUHUIXIIOPUT) U N3N U3 HUX.
OO6pas1pl BOJOKOH (IIEPCTh, IIEJK, alleTaTHOE BOJIOKHO, KalPOH, JIaBCaH, HEMJIOH) U u3aenus u3 Hux. O0pasiusl
HEOPraHW4YeCKHUX IMOJUMEPOB (cepa IUTacTHYecKas, KBapl, OKCHA ATIOMUHUS, MPUPOAHBIEC AIFOMOCHIIMKATEI).
Mogens MossipHOTO 00beMa ra3oB. TpH arperaTHbIX cocTOstHUSI BoAbl. OOpa3ibl HAKUTIH B YaliHUKE U TpyOax
LHEHTPAJIBHOTO OTOIIeHUs. JKecTKOCTh BOABI U CIIOCOOBI ee ycTpaHeHHs. [IpuOOophl Ha KUIKUX KpHCTaJIax.
OO0pasubl pa3MUYHBIX TUCTIEPCHBIX CHCTEM: dMYIBCHH, CYCIIEH3WH, a’dpo3oneid, reieil u 3omeil. Koarymsamms.
Cunepesuc. Db dekr Tuagams.

JlabopaTopHble onbITHI. 2. OnpeneneHne TUNA KPUCTAIIMYECKON peIIeTKH BEIIecTBa U OMUCAHUE €ro
cBOMcTB. 3. O3HaKOMJIEHHE C KOJUIEKIIMEH OJIMMEPOB: MJIaCTMAcC M BOJIOKOH, U u3aenus u3 Hux. 4. cneiTanue
BOJBl Ha JKECTKOCTb. YCTPAaHEHHME JKECTKOCTH BOAbL. 5. O3HaKOMJIEHME C MHHEPAIbHBIMU BOAAaMHU. 6.
O3HaKOMIIEHHE C TUCTIEPCHBIMU CHCTEMaMHU.

Ipaxkrnyeckas padora Nel./loryyenue, cooupanue u pacnosnaganue 2a3os.

Konmponvnaa pavboma Nel no meme.: « Cmpoenue geujecmsay.

Tema 3. XuMu4ecKue peakiun

Peaxyuu, uoywue 6e3 usmenenus cocmaga eewjecms. AINOTPONUS W aJUIOTPOIHBIE BUAOW3MEHEHUS.
[lpuumHBl anmoOTPONMM Ha TMpUMepe MOoAM(HKANMA Kuciaopoga, yriaepona u  ¢ochopa. O30H, ero
Ouonoruyeckas posb. M3oMepsl U HU30MepHsl.

Peaxyuu, uoywue c usmenenue cocmasa eewjecmea. Peakium coenvHeHUs], pa3IoKeHUs, 3aMELECHUs U
oOMeHa B HEOPTaHWYECKOW M OPTaHHYECKOW XMMHH. Peakimu 5k30- M dHIOoTepMUdecKkre. TeroBol 3¢ dekT
XHMHUYECKONH peakiuu U TEePMOXUMHUYECKHE ypaBHeHHUsA. Peakuuu TOpeHHUs, Kak 4YacTHBIM clydail
JK30TEpPMUYECKUX PEAKLUI.

Ckopocmb  xumuueckou peakyuy. 3aBUCHMOCTh CKOPOCTH XHMHUYECKOW pEaKIHH OT MPHPOJIBI
pearupyronmx BeIIeCTB, KOHIIEHTPALWH, TEMIIEPAaTyphl, IUIOMIATNA TIOBEPXHOCTH COIPHUKOCHOBEHUS W
Karanu3atopa. Peakuuu roMmo- u rereporeHHble. [loHatue o katanu3e u Karamuzatopax. DepMEHTH Kak
OHMOJIOTHYECKUE KaTaIN3aTOPhI, 0COOCHHOCTH MX (DYHKIIHOHUPOBAHHUS.

Obpamumocmov xumuyeckux peaxyuti. HeoOpatumeie U oOpaTuMbie XUMHYEcKue peakiu. CocTosHue
XUMHYCCKOr0o paBHOBECUA I O6paTI/IMBIX XUMHWUYCCKUX peaKHHﬁ. Croco0b1 CMCUICHHUA XHMHYCCKOI'O
paBHOBecHs Ha NpUMepe CHHTe3a amMHuaka. [loHsTHe 00 OCHOBHBIX HAay4YHBIX MPHUHIIMIIAX MPOU3BOJCTBA HA
MpUMepe CUHTE3a aMMHAaKa WM CEPHOM KUCIIOTHI.

Ponv 6001 6 xumuuecxou peaxyuu. VICTHHHBIE pacTBOPBL. PacTBOPUMOCTD M KiTacCH(HKALIUS BEIECTB O
3TOMY MPHU3HAKY: PACTBOPUMEIE, MAIOPACTBOPUMBIC U HEPACTBOPUMBIC BEIIECTBRA.

DNEKTPONHUTH M HEAEKTPOJIUTHL. DIEKTPOJUTHYEeCKas Aucconuanus. KucaoTel, OCHOBaHUS W COJU C
TOYKH 3PEHUS TEOPUH IIEKTPOIUTUIECKON TUCCOIHUAIINH.

XHUMHUYECKHE CBOMCTBaA BOJBI, B3aI/IMO,[[CI\/’ICTBI/IC C MfETalyiaMHd, OCHOBHBIMU M KHCJIIOTHBIMHU OKCHUIAMH,
pa3iokeHne U 00pa3oBaHUE KPUCTAILIOTHAPATOB. Peakiuu ruiparaliuu B OpraHundecKoi XUMHH.



Tuoponuz opeanuweckux u Heopeanudeckux coeounenuti. HeoOpaTumerid tuapoan3. OOpaTHMBIH
ruaponu3 coiied. ['MaApoIu3 OpraHWYeCKUX COCIUHEHUNH U €ro MPaKTUYECKOE 3HAYCHUE IS TONIYYCHHS
THUAPOIU3HOTO CIIMPTa W MbUIA. bruomorndeckas poiib THAPOIH3a B TIACTHYECKOM M DHEPreTHIEeCKOM OOMeHe
BEIIECTB 1 DHEPTUHU B KIIETKE.

OxucnumensHo—6occmanosumenvHole peakyuy. CteneHb okucieHus. OnpeneneHue CTeNeHN OKUCISHUs
mo Qopmyne coeauHeHus. [loHsTHEe 00 OKUCIHMTEIBHO-BOCCTAHOBHUTENBHBIX peakiusax. OKHCICHHE H
BOCCTAHOBJICHHE, OKHUCIIUTENh U BOCCTAHOBHUTEb.

Onekmpoau3. DNEKTPONN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIA TPOIecC. DNEKTPOJIN3 PacIiaBOB U
pacTBOpOB Ha mpuMepe xjopuaa Harpus. [IpakThueckoe HpPUMEHEHHUE SJCKTPOIU3a. DICKTPOIUTHUECKOE
MOJIyYCHHUE aTFOMUHUSL.

3HaTh:

» OCHOBHBIC XUMHYECKHE TIOHATHUS: JICKTPOIIUT, HEIJICKTPOIIUT, SJCKTPOIUTHICCKAS TUCCOIIHALIHS,
OKHCITUTENlb, BOCCTAHOBHTEJb, OKHCIIEHHWE, BOCCTAHOBIIEHHE, TEIUIOBOH d(ddekr peaxiuw,
CKOpPOCTh XMMHUYECKOW PEaKIINH, KaTalIn3, XUMUIECKOE PABHOBECHE.

YMeTs:

» Ha3bIBaTh: BEIECTBA T10 “TPUBHUANBLHONW” M MEXIyHAPOIHONW HOMEHKIATYpE.

»  OMNpeNelsATh: XapaKTep cpelibl B BOJHBIX PACTBOPAX, OKUCIIUTENb, BOCCTAHOBUTEIT.

» OOBSICHATH: 3aBUCUMOCTH CKOPOCTH XUMHUYECKHX pEaKIUHd W TIOJOXKEHHUS XHUMHUYECKOTO
paBHOBECHS OT Pa3IMYHBIX (PAKTOPOB.

» TpPOBOJWTH: CAMOCTOSATECNBHBIA  MOWCK  XHMHUYECKOH HHGOPMAIMH C  KCHOJIb30BAHHEM
Pa3IMYHBIX HCTOYHHUKOB.

» MHcrmonb3oBaTh MNPUOOPETEHHBIC 3HAHWS W YMEHHS B IPAKTHYSCKOW JCSITCIBHOCTH U

MOBCEAHEBHOW JKM3HM ISl OOBSCHEHUS XHUM. SIBJICHUH, NPOMCXOAAIMX B OBITY W Ha
MIPOM3BOJCTBE, M JISI SKOJIOTHYECKH IPaMOTHOTO MOBEJCHHUS B OKpY’KaloIlel cpenie, a TakKe Is
OLIGHKM BIUSHUS XUM. 3arpsi3HEHHUS] OKPYXKAIOIIeW cpelbl Ha OpPraHu3M dYelloBeKa M JIpyrue
YKUBBIE OPTaHN3MBI, I OXPaHbl OKPYKAIOIIEH CPeIbl OT MPOMBIIUIEHHBIX OTXOOB.

Jdemoncrpanumn. [IpeBpamenne kpacHoro ¢gocdopa B Oenbiif. O30HaTOp. Moaenn Mojekyn H-OyTaHa u
n300yTaHa. 3aBUCUMOCTb CKOPOCTH PEaKLHM OT MPUPOABI BEIIECTB HAa MPUMEPE B3aMMOJAEHCTBHS PacTBOPOB
pa3IMYHBIX KHUCJIOT OJWHAKOBOW KOHIIEHTPAllMM C OJWHAKOBBIMM TpaHylIaMU LMHKA M B3aUMOJEHCTBHSA
OJIMHAKOBBIX KYyCOUKOB pa3HBIX METaIOB (MarHus, IIMHKa, Xeje3a) ¢ COJITHOM kucioToil. B3aummopeiicTBre
PacTBOPOB CEPHOM KHUCIIOTHI ¢ PacTBOpaMM THOCYJIb(aTa HATPHs Pa3IMYHON KOHLEHTPALUU U TEeMIIEPaTypBhI.
Mogens kunsimero cios. PasznoxeHue nepokcuaa BOAOpoJa ¢ HNOMOLIbIO KaTajau3aTropa (OKCHAAa MapraHua
(IV)) m xaranas3sl CHIpOrO Msica W ChIporo kaprodens. Ilpumepsl HeEOOpaTUMBIX peakUMd, HAYIIUX C
oOpazoBaHMeM oOcajKa, ra3a WM BOAbl. B3ammMoneiicTBue nutust u HaTpus ¢ Bogou. [lomydeHue okcupaa
dochopa (V) m pacTBopeHHE €ro B BOJE, HCIBITAHWE IIOJYYEHHOTO pacTBopa JakMycoM. OOpasibl
KPUCTAJUIOTUAPATOB. VICIIbITaHWE PAacTBOPOB AIJIEKTPOJIUTOB M HEDJIEKTPOIMTOB Ha TPEAMET JUCCOIHAIINM.
3aBUCUMOCTD CTENEHH HJCKTPOJIUTUYECKON AMCCOLMAIMU YKCYCHOW KHCIOTBI OT pa30aBieHHus pacTBOpa.
I'uaponus kapbuaa xansiusa. ['uaponu3 kapOOHATOB MIEIIOYHBIX METAJUIOB U HUTPATOB LMHKA Miad cBUHLA (II).
Ilonyuenue wmbima. llpocreiiime OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIMH;, B3aWMOJIEHCTBHE IIMHKA C
COJITHOM KHCIOTOM M kene3a c pactBopoM cyibdpara memu (II). Mogens anekrponusepa. Mojuenb
3JIEKTPOIU3HON BaHHBI IJIS1 IOJIyYESHHUS ATFOMUHHS.

JlabopaTtopHble onbIThbl. 7. Peakuys 3aMenieHUs MEIU JKEJIE30M B PAcTBOPE MEIHOro Kymopoca. 8.
Peaxnuu, unymue ¢ oOpa3oBaHueM ocajika, raza u Bogsl. 9. [lomydyeHue kucinopona pasiokeHHEM MEepOKCHaa
BOJIOpOZa € momolnbio okcuaa Maprania (IV) u karamassl ceiporo kaprodens. 10. [lomyuenue Bomopoja
B3aMMO/JICUCTBUEM KHUCIIOTHI C IMHKOM. 1 1. PasnuuHble ciydan ruipoin3a coyiei.

TeMma 4. BenrecTBa 1 UX cBolicTBa

Memannvl. B3auMoOAeHCTBHE METAUIOB C HEMeTaIaMH  (XJIOPOM, CEpOil W KHCIOPOAOM).
B3anMopeiicTBIE METOYHBIX U MEIOYHO3EMENIBHBIX METAIIIIOB C BOJOW. DIIEKTPOXUMHYCCKHUHA PsIJT HAIPSKCHUHA
MeTalIoB. B3aumozelcTBue MeTalioB ¢ pacTBOpaMU KHUCJIOT M cojeil. AmtomuHOTepMusa. B3aummopeiicTBre
HaTPHsI C 3TAHOJIOM U (PEHOJIOM.

Kopposust metamnos. IloHaTne 0o XUMHUYECKOH M DIIEKTPOXMMHUYECKOW KOPPO3WH MeTayuioB. CriocoOsb!
3alIUTHl METAJUIOB OT KOPPO3HUH.

Hememannvl. CpaBHUTENBHAS XapaKTEPUCTHKA TaJOTCHOB KaK HauOOJee TUIMYHBIX MpeiCcTaBHTENEH
HeMeTautoB. OKHCIHTENbHBIE CBOWCTBA HEMETAIDIOB (B3aMMOJAEWCTBHE C METAIDIAMH H  BOJOPOJIOM).
BoccraHoBuTenbHBIE CBOHCTBAa HEMETAIJIOB (B3aUMOACHCTBHE ¢ OoJiee DIIEKTPOOTPUIIATENFHBIMU HEMETAIIIAMU
" CJIOKHBIMH BCHIGCTB&MI/I'OKI/ICJ'H/ITCJI}IMI/I).

Kucnomwvl neopeanuueckue u opeanuyeckue. Knaccudukanus kuciaoT. XUMHUYECKHE CBOHCTBA KHUCIIOT:
B3aMMOJICWCTBHE C METAJUIAMH, OKCHJAaMH METAJUIOB, THAPOKCHIAMH METAIJIOB, COJIIMHU, CIUPTaMH (peakius
stepuduranuu). Ocodbie CBOHCTBA a30THOW U KOHIICHTPUPOBAHHOM CEPHON KUCIIOTHI.



Ocnosanus Heopeanuueckue u opearnudeckue. OCHOBaHUS, WX Kiaccupukanms. XMMHUECKHE CBOICTBA
OCHOBAHHI: B3aUMOJICHCTBUE C KUCIOTAMH, KUCIOTHBIMH OKCHIAMHU U COJSIMU. PaznoskeHune HepacTBOPUMBIX
OCHOBaHMI.

Conu. Krmaccmdukanus comneii: cpemHme, KHCIBIE W OCHOBHBIE. XWUMHYECKHE CBOWCTBA COJCH:
B3aUMOJICUCTBHE C KHUCIOTaMHM, IIENIOYaMH, METallaMd U coisiMu. [IpencraBuTenu conel U uX 3HAUYCHUE.
Xnopun HaTpus, KapOoHAT Kanblus, Gocdar Kaimbnus (CpeTHUE COJH); THAPOKAPOOHATH HATPUS U aMMOHHUS
(xucmeie comn); ruapokcokapbonat meau (II) - Mmamaxut (OCHOBHAS COJIB).

KadecTBeHHbBIE peakiuy Ha XJIOPHUI-, CYIb]arT-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHUS, KATHOHBI JKeJie3a
(I1) m (III).

Tenemuueckas c6:a36 MedcOy KIACCAMU HEOP2AHUMECKUX U opeaHuyeckux coedunenuti. llonstue o
TEHETUYECKON CBA3M M TEHETUYECKUX pAlax. ['eHeTHdyeckuil pan Meraisa. ['eHeTHYecKuil psAll HeMmeTalia.
OCcO0CHHOCTH MEHETHYECKOTO Psijia B OPraHUYECKON XUMUHU.

3HaTh:

» BaKHCHINIME BEIIECTBA: CEpHAsl, COJISHAs, a30THAs W YKCYCHas KHCIIOTa, NIETOYH, aMMHUAK,
OCHOBHBIE METAJUIBI U CILIABHL.
»  Ba)XHEHINNE MOHATHUS: BEIIECTBA MOJIEKY/ISIPHOTO U HEMOJIEKYIIAPHOTO CTPOCHUS.

YmMerts:

» Ha3bIBaTh: BEIIECTBA I10 “TPUBHAILHON” M MEXIYHAPOAHOH HOMEHKIIATYpE.

»  ONpeneNsaTh: MPUHAMICKHOCTh BEIIECTB K PA3IMYHBIM KIacCaM.

» XapakTepu3oBaTh: OOINHE XUMHYCCKHE CBONCTBA METAIJIOB, HEMETAIJIOB, OCHOBHBIX KJIAaCCOB
HEOPTaHWYECKNX M OPTaHMYECKHUX COeTNHEHHH.

> BBIIOIHATE XUMHYECKHI OKCIICPUMCEHT: II0 pacClO3HaBaHHUIO BaKHEHUIITNX HCOPraHn4YCCKUuX H
OpPraHUYECKHX BEIIECTB.

» TPOBOJWTH: CAMOCTOSATENBHBIA  IMOWCK XUMHUYECKOW WHGOPMANMH €  HCIOJh30BAHUEM
pa3iIMYHbIX HCTOYHUKOB.

» Hcnonp3oBath mNpHOOpETEHHBbIE 3HAHWS M yMEHHS B MPAKTUYECKOW JEATETBHOCTH H

MTOBCETHEBHOW JKWU3HU M1 OOBSCHEHHWS XUM. SBJICHWH, NPOUCXOJAMHUX B OBITY W Ha
MIPOU3BOACTBE, U AJI1 SKOJOTUYECKU IPAMOTHOTO MOBEACHUS B OKpYKaroUIeil cpelie, a TakKe s
OLIEHKM BIUSHHUS XUM. 3arpsi3HEHHUS OKPYXKAIOIIeW cpelbl Ha OpPraHu3M dYelloBeKa M JIpyrue
YKUBBIE OPTaHN3MBI, TSI OXPaHbl OKPYXKAIOIIeH Cpeibl OT MPOMBIIUIEHHBIX OTXO/I0B.

JdemoncTpanuu. Komiexiwst o0pasnoB MeTauioB. BzanMonelicTBIe HATpUS U CypbMBI C XJIOPOM, Kelre3a
¢ cepoil. 'opeHne MarHusi U aJlOMUHMS B KHUCJIOpoje. B3zaumopaeicTBue IeT0YHO3EMENbHBIX METaUIOB C
Bojoll. B3auMopelicTBME HaTpus C OITAaHOJIOM, IMHKA C YKCYCHOM KHCIOTOH. AJTIOMHHOTEPMHUS.
BzaumopeiictBue Meau ¢ KOHLEHTPUPOBAHHOM a30THOM KHUCIOTOM. Pe3ynbraTel KOppO3MM METAIJIOB B
3aBUCUMOCTH OT YCJIOBHUH ee mpoTekaHus. KoJuiekims o0pa3ioB HeMeTauioB. B3anMoaeiicTBie XJIIOPHOH BOJIBI
¢ pactBopoMm Opomuaa (noauna) Kamus. KoJuleKnms TPUPOAHBIX OpPraHWYECKHX KHcioT. PazbaBnenHne
KOHIICHTPUPOBAaHHON CEpHOM KHMCIOTHL. B3anmozelcTBHe KOHIIEHTPHUPOBAHHOM CEPHOM KHCIOTBHI C CaXapoM,
HEJUTI0N0308 1 Meabto. OOpasiibl IPUPOAHBIX MUHEPAIOB, COJEPKAIINUX XIJIOPUA HATpHs, KapOOHAT KallbIus,
dochar kampmuss u TUApokcokapOoHar wMemu (II). OOpasipl NUIIEBBIX MPOAYKTOB, COJEPIKAIIUX
THIIPOKapOOHATHl HAaTpUsi M aMMOHUS, MX CHOCOOHOCTh K Pa3jioKCHUIO NMpH HarpeBaHuu. [ ameHue cobl
ykcycoM. KauecTBeHHbIE peakuy HAa KATUOHBI U aHHUOHBI.

JlabopatopHblie onbIThl. 12. VcnbiTaHue pacTBOPOB KHCIOT, OCHOBAHMWA U coileil mHaukaTtopamu. 13.
BsaumMogeiicTBre COJIIHOM KHCIOTBI M pacTBOpa YKCYCHOM KHCIOTHI ¢ Metaulamu. 14. B3aumoneiictue
COJITHOM KHMCIIOTBHI U PACTBOpAa YKCYCHOM KHCJIOTHI C OCHOBaHUsAMHU. 15. B3aumonelicTBue CONSTHOW KHCIOTHI U
pacTBopa YKCYCHOM KUCITIOTHI ¢ coliaMu. 16. [TonydeHue u cBoWcTBa HEPACTBOPUMBIX OCHOBaHUMU. 17. I'uaponus
XJIOPUIOB M aIleTaTOB IIEIOYHBIX MeTAUIOB. 18. O3HaKOMIICHHE C KOJUICKITUSIMH: a) METAJUIOB; 0) HEMETAJIJIOB;
B) KHCJIOT; T) OCHOBaHHH; /1) MUHEPaJIOB U OMOJIOTHYECKUX MAaTEPHAJIOB, COAEPKAIIUX HEKOTOPHIE COJIH.

IIpakTuueckas padora Ne2.Peuenue sKCHEpUMEHMATbHBIX 3A0a4 HA UOEHMUDUKAYUIO OPSAHUYECKUX U
Heop2anuyecKux coeOUuHeHuil.

Konmponvuasn paooma No2 no meme.: « ObobweHue 3Hanuil no Kypcy ooweuxumuny



YuyeOHO-TeMaTHYecKHM maH mo xumum B 10 ki1acce
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0O.C.I'abpuensin
Mecsna Tembr Kon-Bo wacoB | KonTponpHas
CeHTs0pb Beenenue 1
CeHTs0pb-0KTs10ps | Teopus cTpoeHus 2
OPraHUYECKUX COEAMHEHUN
OxTs0pb-1eKabpb | YIIIEeBOJOPOIBI M UX 8 K.p.Nel «¥Venesooopoowr»
MPUPOAHBIE HCTOYHUKH
SaBapb-theBpaib Kucnopoaconepxarue 10
OpraHUYEeCKUe COCTMHEHHUS
Mapt A3zoTtcoaepikarniie 6 Ilpakxmuuecxas paboma Nel :
OpraHUYECKUE COCTUHEHUS «Hoenmugurayusn opeanuyeckux
COeOUHEHUL).
Arnpens buonornyeckn akTUBHbBIE 4
OpraHUYecKUe COCTUHCHUS.
XUMHUS U KU3Hb.
Mait HckyccTBeHHbIE 1 3 Ipaxmuueckas paboma Ne2:
CUHTETHYECKHE MOJTHUMEPHI «Pacnosnasanue nracmmacc u
B0JIOKOHY.
K.p.Ne2 «Obobwenue snanuii no xypcy
OP2AHUYECKOU XUMULY
Koumponwvuas paboma Ilpakmuueckan paboma Jlabopamopnuvie onvimut

Nel «Yeneeooopoowvry
No2 «Obobwenue 3Hanuii no
KYPCY Op2aHU4eCKOl XUMUUY

Nel «Hoenmughuxayus
OpP2aHUYECKUX COeOUHEHUL»
No2 «Pacnosnasanue
NAACMMACC U GOJIOKOHY

Ne 1. Onpedenenue anemenmnoco cocmaga
OpP2aHUYeCKUX COeOUHeHUll

No 2. H3zeomoenenue mooeneti MOieK)l
Y271e8000p0008

Ne 3. ObHapysicenue HenpedenbHbix
COeOUHEHUlL 8 JCUOKUX HedmenpooyKmax
No 4. Ilonyuenue u ceoticmea ayemuiena
Ne 5. Osunakomnenue c Koinekyueu
«Hegpmov u npodyxmei ee nepepabomruy
Ne 6. Ceoticmsa smunogozo cnupma

Ne 7. Ceoticmea enuyepuna

Ne 8. Ceoticmea ¢hopmanvoecuda

Ne 9. Cesoticmea yxcycHoll Kuciomol

Ne 10. Ceoticmaa scupos

Ne 11. Cpaenenue cgoticme pacmeopos
MbLIA U CMUPATILHO20 NOPOWIKA

Ne 12. Ceoticmea 2nioko3bi

Ne 13. Ceoticmea kpaxmana

Ne 14. Csoticmea benxkos

Ne 15. O3naxomnenue ¢ obpazyamu
NIACTIMACC, 80JIOKOH U KAYYYKO8




Copnepxxanue yueoHoro npeamerano xumuu B 10 kiiacce

Tema ypoka

OcHOBHOE
COJICpKaHUE TEMBI, TCPMHHEI
U IIOHATHS

XapaKTepI/ICTI/IKa OCHOBHBEIX BUJAOB JCATCIBHOCTHU

1) Hay4nbie MeTOIBI
MO3HAHMS BEILECTB U

OnpeueﬂeHHe OpFaHquCKOﬁ XWUMHUU KaK HaYKH.
OcoOeHHOCTH OpraHn4eCKux BEIIECTB, UX

3HAKOMSTCS C IOHATHSIMU opeaHu4decKas XumMus,
npupO()Hble, UCKYCCMBEHHblE U CUHmemu4ecKue

XUMHYCCKHX OTJINYME OT HEOPraHUUECKUX. [ pymiib opeanuyeckue coedunenus. [loHUMarOT
SIBIICHUH. MPUPOJIHBIX, HCKYCCTBEHHBIX W CHHTETHUYECKUX | OCOOCHHOCTH, XapaKTePU3YIOIIIEC OPraHnICCKIE
2) [Mpeamer coequaeHuil. Kpatkue cBeneHns 00 y4eHBIX, COEIMHEHHUS

OpTraHUIECKOH paboTHI KOTOPBIX HAHECH yap M0 TEOPHU

XUMHU BUTAJIN3Ma

3) Teopus OCHOBHBIC TIOJIOKEHUST TEOPUH XUMUYIECKOTO 3HAKOMSATCS ¢ OCHOBHBIMH Toj10keHusIMH TXC
XUMHUYECKOI0 ctpoenus (TXC) byrneposa. BanentHOCTS. Bytnepoga. Ilonumarot 3nagenne TXC B
CTPOEHUS N3omepust. 3HaueHne TEOPUH XUMUIECKOTO COBPEMEHHOUN XUMUH. 3HAKOMSTCS C TOHATHSIMHI
OpraHUYECKUX CTPOEHUSI OPraHUYECKUX COeIMHEHUIN 20MOT02, 20MONOSUYECKULL PSIO, U3OMEPUSL.
COeTMHEHU I BytnepoBa B coBpeMeHHOI OpraHU4ecKon 1 COCTaBISIOT CTPYKTYPHBIC (DOPMYJIIBI H30MEPOB

A. M. Byrneposa

o01ell XuMun

MPEATIOKEHHBIX YIJIEBOJOPOIOB, a TAKXKE HAXOIST
HM30MEPBI CPEIH HECKOIBKUX CTPYKTYPHBIX POPMYIT
COeTMHEHUH

4) IpuponHsIii ras.
HedTs 1 ciocoOsI ee

IIpupoaHbiii ¥ NONMYTHBIHN rasbl, UX COCTaB U
ucnonp3oBanue. Hedtp, ee puzndeckue

3HaKOMSATCSA C OCHOBHBIMH KOMITOHEHTAMH
npupoAHoro rasa. Ha3sipaiot BakHemme

nepepaboTKH. CBOMCTBA, CIIOCOOBI pa3/IeNeHNUS €€ Ha HaIpaBJICHUS HCIIOJIb30BAHMUS HEPTH: B KAUECTBE
COCTaBJIAIONINE, HEPTAHBIC (PPAKIIUH, SHEPIreTUIECKOTO ChIPhSI U OCHOBBI XUMUYECKOTO
TEPMHUYECKUHN U KaTATUTHYECKUI KPEKUHT cuHTe3a. OCyIIeCTBIAI0TCAMOCTOSITENbHBII TOUCK
XMUMHYECKON HH(POPMAIIMHU C UCIIOJIb30BaHUEM
pAa3IUYHBIX HCTOYHUKOB
5) AnkaHsI. T'omonoruueckuii psii ankaHOB: CTPOCHUE, 3HAKOMSTCS ¢ BaXXHEHIIMMUA XUMHUYECKUMHU
Crpoenue, HOMEHKJIaTypa, U30MepHsl, PU3NIEeCKUe TOHATHSAMHE: 20MONI02UHECKUlL P10,
HOMEHKJIaTypa, cBoiicTa. [lomyuenne ankanoB. XuMHUECKHE NPOCMPAanHCmeenHoe CIMpoeHue aiKaHos.
HU30MepHs, cBoiicTBa. [IpumMeHeHne aaKaHOB U UX HasbiBarot npaBuiia coctaBieHusl Ha3BaHUU
MIOTy4eHHE, MIPOU3BOAHBIX ankaHoB. Ha3pIBalOT ankaHbl 10 MEXIYHAPOAHON
¢uzngeckue n HOMEHKJIaType. 3HAKOMSATCS ¢ BaXKHEHIITNMHU
XMMHYECKHE (GU3NYECKUMH ¥ XUMHYECKUMH CBOHCTBAMHU
CBOWCTBaA. MeTaHa KaKk OCHOBHOT'O IPEICTABUTEINS
6) Iloxydenue u MIpeJeNbHBIX YTIEBOAOPOI0B
XUMHNUYECKUC

CBOICTBa aJIKaHOB.

7) ANKeHBI:
CTpPOCHHE,
HOMEHKJIATYpa,
H30Mepus,
MOITy4YeHHE,
¢uzngeckue
CBOIICTBa.

T'oMonoruueckuii psi ankeHOB: CTPOCHUE,
HOMEHKJIATYpa, H30Mepus, PU3HIeCcKue
cBoiictBa. [lonydyeHue ankeHOB. XUMUUYECKHE
cBoiicTBa. [IpuMeHeHNEe aTKEeHOB U UX
mpou3BoAHBIX. [ToHATHE O peakmisIx
JeTIONTMEPU3aAIIUT

3HaKOMSTCS C ITPaBUJIAMH COCTABJICHHS Ha3BaHUH
aNKeHOB. Ha3pIBalOT ankeHs! 10 MEXIyHapOIHON
HOMEHKJIaType. 3HaKOMSTCS C BaKHEHIINMHU
(U3MYECKNMH 1 XUMUYECKHIMHU CBOMCTBAMH KaK
OCHOBHOTO NPECTaBUTEIS HEMPEACTbHBIX
yrieBoaopoaoB. Ha3pIBatoT KaueCTBEHHBIE
peaKIuK Ha KPaTHYIO CBS3b

8) AnKaaveHbl.

AJIKaJMeHsbl, UX CTPOSHHE, HOMEHKJIIATypa,

Ha3piBaroT roMoorundecKuii pAaA AJIKaIUCHOB.

Kayuykmn. n3zomepusi, pusndeckue cBoiicTra. [Tomydenne | 3HaKOMSATCS C IpaBHIIAMU COCTaBJICHNS Ha3BaHUH
ankaaneHoB. OCHOBHBIEC HAyYHBIC HCCIECAOBAHNUS | alIKa[ueHOB. Ha3pIBalOT anKa ieHs! 10
C. B. JIebeneBa. XMHYECKHE CBOMCTBA. MEXTyHAPOAHON HOMEHKJIAaType. 3HAKOMSTCS CO
HarypanbHblii 1 CUHTETUYECKUI Kay4yyK. CBOMCTBAaMH KaydyKa, 00JacTIMH ero
Pesuna. CoBpeMeHHast XUMHUYeCKasi KaydyKoBasi | mpuMeHeHus. OCyIecTBIAI0TCAMOCTOS TEIbHBIN
MIPOMBIIICHHOCT. MapKy CHHTETHYECKHUX MIONCK XMMUYECKOH HH(POPMALNH ¢
Kay4yKOB, X CBOMCTBA U IPUMECHEHHE UCTIONIb30BAHNEM Pa3JINYHBIX HCTOYHUKOB

9) ['omosoruyeckuii psist aIKMHOB: CTPOCHHE, 3HaKOMSTCS C ITPaBUJIAMH COCTABJICHHS Ha3BaHUM

ANKUHBIL. ATIETHIICH.

HOMEHKJIATYpa, U30Mepusi, prusndeckue
cBoiictBa. [lonydyeHue ankuHOB. XUMUUECKHE
cBoiicTBa. [IpuMeHeHHEe adKUHOB U UX
TIPOU3BOIHBIX

ankuHOB. Ha3bIBarOT ankuHbI 10 MEXAYHAPOAHOM
HOMEHKJIaType. 3HaKOMSTCS CO CIOCO0aMu
00pa3zoBaHus CUTMa U CHMBOJIOM, TO €CTh T
CBsI3el, BOKHEHITNMH (DPU3UIECKUMH H
XMMHYECKHMH CBOWCTBAMH 3THHA KaK OCHOBHOTO
MIPEACTABUTENS ATKUHOB




10) Apensl. ben3zou.

Crpoenue apeHoB. HomeHknarypa, usomepus,
(u3rueckre cBoiicTBa OEH30J1a U ero
romotoro. [Tomydenue apeHOB. XMIMHUYECKHUE
cBoticTBa. [IpuMeHeHnE OEH30I1a U ero
romosoroB. Tolyos u ero HUTPONIPOU3BOHEIE

3HaKOMSTCS C BOKHEHITMMHU PU3NISCKUMHU U
XUMHUYECKMMH CBOiCTBaMHU O€H301a KaK
OCHOBHOT'O MPECTABUTEINS apEHOB. Bhigestor
TJIaBHOE TIPU PACCMOTPEHUH OEeH30/1a B
CPaBHEHUH C MPEJIeIbHBIMU U HEMIPEAETbHBIMU
VIIIEBOIOPOIAMH, B3aUMHOE BIIUSIHAE aTOMOB B
MOJIEKYITE

11) KonrponsHas
pabota Ne 1 mo Teme
«YTneBogopoashy

KonTtpompsHast pabota 1mo TeMe «YTIeBOI0POIBI
1 UX NIPUPOIHBIC HCTOUHUKH»

JIeMOHCTPHPYIOT yMEHHUE ONPEACISTH THITHI
XUMHUYECKUX CBSI3EU. YBEPEHHO MOIb3YHOTCS
XUMHUYECKOW TEPMUHOJIOTHEN U CUMBOJIMKON

12) EnquacTBO
XUMHYCCKON
OpraHU3aIH
JKUBBIX OpTaHU3MOB
Ha 3emite.

13) Knnaccuduxanus
KHCIIOPOJICOAEePIKall]
HX OPTraHUYCCKHUX
COCJIMHCHUH.

Knaccudukarust opraHn4ecKux coeTMHEHHUH!!

a) TI0 CTPOCHUIO YTIIEPOTHOTO CKENeTa:
AIMKINYIECKUE, KapOOIIMKINIECKUE, B TOM YHCIIE
apeHsI;

0) o QyHKIMOHATBHBIM TPYIIIaM: CIIUPTBI,
(eHobl, 2GUPHI, aATbIETH/IbI, KETOHBI,
KapOOHOBBIE KUCIIOTHI, aMUHBI;

B) NOJIM(YHKINOHAIBHBIE: aMUHOKHCIIOTHI,
yrneBoabl. [IoHATHE 0 reTepouKINYECKIX
COEIMHEHUSIX

DopmMupyeTcss MUPOBO33PEHHE O EIMHCTBE
XMMHYECKOI OpraHU3aINH )KUBBIX OPTaHU3MOB.
B3anMocBsI3b ¢ ApyruMu HayKaMu. 3HAKOMSTCS C
MPUHONIAMU KJIACCU(HKAILIH IO CTPOCHUIO
YTIEPOTHOTO CKeNleTa U (yHKIIMOHATHHBIM
IpyImIlaM Ha OCHOBE [IEPBOHAYAILHOIO 0030pa
OCHOBHBIX KJIACCOB OPTraHMYECKUX COCIUHCHUN

14) CoupTsl.
Cocras,
Kkiaccuukanys u
H30MepUsi CIIUPTOB.

15) TousTus o
MIPeENIbHBIX
MHOT'0ATOMHBIX
cnuprax. ['nunepus.

CrupTL, MX CTpOCHUE, KIaCCUPUKAIIHS,
HOMEHKJIATYpa, U30MepHs (ITOJIOKCHHE
THIPOKCHIIBHBIX TPYIIIL, MEKKIIaccoBas,
YTIEPOTHOTO CKelleTa), GPU3NIECKre CBOICTRA.
MexMomneKyspHasi BOJOPOIHAS CBSI3b.
Xumuueckue cBorictBa cnuptoB. [IpocThie
a¢upsl. OTAETBHBIC TPEICTABUTENN CTUPTOB U
HUX 3HAYCHUC. HOJ’Iy‘-IeHI/IC 1 MIPUMCHCHHUEC
criupToB. [loHsITHE O MEXaHU3ME BO3IEUCTBUS
JTaHOJIa Ha OPTaHU3M YeJIoBeKa

3HaKOMSATCS CO CTPOCHUEM, TOMOJIOTHIECKUMHU
psIaMH CTIMPTOB PA3IMYHBIX THIIOB, OCHOBAaMHU
HOMCHKJIATYPBI CIIUPTOB M THIIAMH H30MEPHH Yy
HuX. CpaBHUBAIOT 1 0000MIAOT, XapaKTEPU3YIOT
CBOICTBa CITUPTOB HA OCHOBE aHAIN3a CTPOCHHUS
MOJIEKYJI CIIUPTOB. 3HAKOMSATCS C OCHOBHBIMHU
CHoco0amMy MOTyYeHHSI U IPUMEHEHUSIMHA
BAKHEHIINX MPEICTABUTENEH Ki1acca CIUPTOB

16) ®enon

Crpoenne mMoinekyisl herona. [Ipuunna,
00YyCIOBIMBAOIIASL

XapaKTepHBIE CBOCTBA MOJIEKYJIbI (heHOIA.
Knaccudukarys, HOMEHKIIATypa, H30MEpHs,
(usryeckue cBOWCTBa (eHOI0B. XUMHUYECKHE
cBoiicta. [lonyuenue u npuMenenue GpeHoIoB.
HexoTopbie pou3BoiHbIe (eHOIA U UX
3HAYECHHUE B ITOBCEIHEBHOM JKM3HU.
KauectBennas peakims Ha GeHon. XUMHIECKOE
3arpsi3HEHHE OKPYXKAFOIIEH Cpelibl U ero
TTOCITCICTBHSI

3HAKOMATCSI ¢ 0COOEHHOCTSIMU CTPOCHHS
MOJICKYJIBI ()EHOJIa U Ha OCHOBE 3TOT'0
Hpe}lCKaSLIBaIOT U1 HA3bIBAIOT 110 y‘Ie6HI/IKy cro
cBoiicTBa. Ha3pIBalOT OCHOBHBIE CIIOCOOBI
MOJTyYCHHUS U IPUMCHEHUS (peHoa

17) Anpaeruast u
KETOHBI.

CtpoeHne, HOMEHKJIATypa, H30MepHs,
(usnveckue CBONCTBA abaeruaoB. Croco0s!
nomy4yenus. Peakuus Kyueposa. OtaensHbIe
MIPEACTABUTEIH abJCTHOB U UX 3HAYCHUE.
XUMHYECKUE CBONCTBA aJIbJIETH/IOB

3HAKOMSTCSI CTOMOJIOTHYECKUMH PSIAMH U
OCHOBOW HOMEHKJIATYPHI ajIbJACTHIOB.
Ornpenensior CTpoeHne KapOOHUIBLHON TPYIIBI U
Ha 3TOI OCHOBE YCBAMBAIOT OTJIMYHME U CXOACTBO
aJIbJICTU/IOB U KETOHOB. 3HAKOMSITCS C
BOXKHECHUIIIMMH CBOMCTBAMH OCHOBHBIX
MIpeICTaBUTENEH ITUX KIIACCOB, UX 3HAUECHUSIMU B
MIPUPOJIE U IOBCETHEBHOM JKU3HU YeJIOBEKa

18) Kap6oHoBbIE
KHCIOTBI

CrpoeHne, HOMEHKIIATypa, U30MEpHs,
(u3nyecKre CBOWCTBAa KAPOOHOBBIX KUCIIOT.
Kap6oHoBsie kuciaoTs! B npupoe. [lomyuenne
KapOOHOBBIX KUCIOT. XUMHUYECKHE CBOMCTBA
KapOOHOBBIX KUCIOT. OTIEnbHBIE
IpeACTAaBUTECIIN U UX 3HAYCHUEC

3HAKOMSITCS CTOMOJIOTHUYECKHMH paaaMu u
OCHOBO¥ HOMEHKJIATypbl KAPOOHOBBIX KHCIIOT.
OnpenenstoT cTpoeHre KapOOKCHIBHOW TPYIIIIBL.
3HAKOMSTCS ¢ OOIIUMH CBOMCTBaMH KapOOHOBBIX
kuciot. [IpoBoasdT cpaBHeHHE CO CBOMCTBaAMU
MUHEPAJIBHBIX KHUCJIOT, UX 3HAYCHUEM B ITPUPOIEC
1 MTOBCEJIHEBHOM JKU3HU YeJIOBEKa

19) CnoxHsie
3¢upst. XKupsl.
Mpina.

Crpoenne cioxxHBIX 3¢upoB. CroxxHbIE 3(QUPHI B
npupoze u Texuuke. Cocrtas, Kinaccudukarms,
CBOICTBA, IPUMEHEHUE U TIOJIYYEHHUE KUPOB.
TToustre o mbinax. CHHTETHYECKHE MOOIINE
CPEJICTBA M HKOJIOTUSI OKPYKAIOLIEH CPEIbl.
[Monyuenne Mblna

3HaKOMATCS ¥ Ha3bIBAaIOT CTPOCHHE, II0JIydeHHE,
CBOIICTBA M HCIIOIB30BAaHUE B OBITY CIIOKHBIX
3(hHUPOB U KHUPOB




20) YrneBossl.
MoHocaxapupl.
Jl.o.Ne 12

21) ncaxapuusl.

VYrieBonbl, X Kiaccu(UKaIKsS 1 3HAUCHHE.
CgoiictBa. [Tonucaxapuasl: Kpaxmai U
LeNIon03a. Peakiuu nomTuKoHeHCAUH.
OcHOBHBIE 3Talbl IPOU3BOJCTBA caxapa.
Baxneline npon3BoJHbIE LETION03bI U UX

HasbIBaroT kimaccuukanmio yrieBooB no
Pa3IUYHBIM MpU3HAKAM. 3HAKOMSITCSI C
XUMHUYCCKHMU CBOMCTBaMU. OOBSICHSIOT
XUMHUYECKHE CBOMCTBA HA OCHOBAHUU CTPOCHHUS
MOJIEKYJIbl. 3HAKOMSITCSL CO 3HAUECHUSIMU

[Mommcaxapuabl. IIpaKTHYecKoe MpuMeHeHne. MoHO3bL. [1I0K03a | yrieBomoB B IPUPO/IE U SKU3HH YEIOBEKA M BCEX
JLoNe 13 1 GpYKTO3a — BYKHEHIIINE TIPEICTABUTEIH JKUBBIX OpraHu3MoB Ha 3emiie. HazpiBatoT
MoHocaxapuaoB. CTpoeHHe MOJICKYJIbI TIFOKO3BI. | BAKHEHIIINE CBOMCTBA KpaxMala U [eJUTI0I03bI Ha
XHUMHUYECKUE CBOMCTBA IIFOKO3bI KaK OCHOBAaHMHU pa3iInuuil B cTpoeHuH. [Tonb3ysace
oudyHKIIFIOHANEHOTO coeanHeHNs. [IpuMeHeHne | TprHoOpeTeHHBIMU 3HAHUAMH, OOBSCHIIOT
rimoko3bl. Caxapo3a — BaKHEHINN TUcaxapyl. | SBIEHHS, IPOUCXOAAIINE B OBITY. 3HAKOMSTCS C
Baxneiinmii u3omep (ppykrosa) u ero 0COOEHHOCTSIMH CTPOCHHUS TIFOKO3BI KaK
MIPaKTUYECKOEe IPUMEHEHHE anpaernaocnupTa. Ha3piBaroT CBOMCTBA U HX
npuMeHenue. IIporuo3upyroT cBOMCTBa BEIIECTB
Ha OCHOBE MX CTPOEHUS
22) AMHHBL. AMMHBI, UX KIaccU(pUKays U 3HaYCHHE. 3HaKOMSTCS M HA3bIBAIOT KIacCU(PUKALMIO, BU/IBI
AHunuH Crpoenue MOJeKynbl aMUHOB. DHU3HUECKHE U HN30MEPUHN aMUHOB U OCHOBBI UX HOMEHKJIATYPBHI.

XHMHYCCKHE CBOMCTBA aMUHOB. AHHIINH —
Ba)KHCHIIIHIT npeACTaBUTCIIb aMHUHOB.
HpI/IMCHeHI/Ie aMrHOB. CHHTETUYCCKHE BOJIOKHA
Ha OCHOBC ITOJITHAMHI0B

HpOBO,Z[SIT CpaBHCHUC CBOIICTB aMHUHOB U
aMMuaKa.3HAaKOMSTCS C OCHOBHBIMHU
CHOCO6aMI/IHOHy‘lCHI/IH AMHUHOB 1 X
IIPUMEHECHUEM

23) AMHUHOKHCIIOTHI

CrpoeHne, HOMCHKIIATYpa, H30MEPH,
KIaccH(PUKALUS aMAHOKHCIIOT, (pr3uyecKue
CBOWCTBA U CBOWCTBA, 00YCIOBIICHHEIC
XUMHUYECKOH JBOMCTBEHHOCTBIO.
BzauMopelicTBe aMUHOKHCIIOT C CHIIBHBIMU
kucnotamu. Cpeaa BOAHBIX paCTBOPOB
AMUHOKHCJIOT B 3aBUCUMOCTH OT UX CTPOCHUS

3HAKOMSATCS 1 Ha3BIBAIOT KJIACCH(DHUKALINIO, BUIBI
HM30MEpPUHN aMHHOKHCIIOT U OCHOBHI HX
HOMEHKJIATYpHI. [Ipecka3pIBalOT XUMHYECKIE
CBOMCTBA AMUHOKFHICIIOT Ha OCHOBE MOTYICHHBIX
3HAaHUN 0 XUMUYECKON TBOMCTBEHHOCTH
aMUHOKHUCIIOT. OOBACHSIOT TPUMEHEHUE U
OHOIOrMYECKYIO (PYHKIIHIO aMHHOKHCIIOT

24) benku [Tonsartue o Oenkax: UX CTPOSHUH, XUMHUYECKUX U | 3HAKOMATCS CO CTPOSHHEM Ba)KHEHIIINX CBOMCTB
Ouonoruyeckux cpoiicrBax. Knaccudukarus 0enKoB. MICnoNb3yloT MeXKIIPEIMETHBIE CBSI3H C
0EJIKOB 110 PaCTBOPUMOCTH B BOJIE Ouosoruen, Baneosoruei. Jlaror xapakTepruCTHKY

OeKaM Kak BaKHEHIIUM COCTaBHBIM YacTsIM
numy. [IpakTHuecku OCyIecTBISIOT
Ka4eCTBEHHBIE [[BETHBIC PEAKIINH Ha OETIKU
25) HykneunoBsie | HyknennoBsie kucnotel — BMC, siBnsitoruecst 3HAKOMSTCSI CCOCTaBHBIMU YaCTSAMU HYKJICOTHIOB
KHUCJIOTBI COCTAaBHOH YaCThIO KJIETOUHBIX SAEp U JIHK u PHK. IIpoBoasT cpaBHEHHE ITHX

LIUTOILIA3MBI, MX 3HAYCHHE B
JKU3HENEATENIbHOCTH KiIeTOK. COCTaB U CTpOeHHE
JHK u PHK, cxoactsa u paznuuus. Y poBHU
OpraHu3aluu CTPYKTYPbl HYKJIIEMHOBBIX KHCIOT.
IIpunuun kommaemMeHTapHoCTU. «[ eHeTuuecKui
kom». ['eHHas nmxenepus. [ eHeTnaeckn
MOIU(HUIIIPOBAHHBIC TIPOTYKTHI

COE/IMHEHUH, X OUOIOTHUECKUX (DYHKIIUH.
OnpenensoT MoCcIea0BaTeIbHOCTh HYKJICOTHIOB
Ha KOMITJIEMEHTAapHOM Y4acTKe APYToi IIEIH 1o
M3BECTHOH 1OCIIEJOBATEIbHOCTH HYKIEOTHIOB Ha
oxnoit nern JJHK

26) I'enetndeckas
CBSI3b MEKIY
KJ1accaMu
OpPraHuYeCKUX
COeIMHEHU M

OCHOBHBIE THITHI PEAKIIU OPTaHMIECKUX
COCAMHEHUH: peaKny IPUCOSTHHEHUS,
3aMeIIeHUs, OTIICIUICHHS, PEeaKIIUH
HM30MEPHU3AIHH, HUTPOBAHUS, TOJTHMEPH3ALIHH.
3HAKOMCTBO C TEPMHUHAMHM, OTPAYKAFOIIIUMHU
crienuduKy nporecca: OKUCIICHHE,
BOCCTaHOBJICHHE, TUPOJIN3, KPEKHHT,
MTOJTUMEPU3AIHSI U TIOJUKOH ICHCAIIHS

OnpenensoTIpUHAIEKHOCTh PEAKIIH,
ypaBHeHHE (cxeMa) KOTOPOH MPESIOKEHO, K TOMY
WM UHOMY TUIYy PEaKLUi B OPraHUYECKOM
xumun. OTpaboTaTh peneHne KOMOMHUPOBAHHBIX
3aznad. ['eneTnueckas CBA3b.

Pemienue nenouex — npeBpamieHuit 1 3a1ady.

27) IlpakTrueckas
pabota Ne 1
«Unentudukanus
OpPraHUYeCKUX
COEJIMHEHU I

[IpaBuna TeXxHUKH 6€30IaCHOCTH IPU
BBINTOJIHEHUH [IPAKTHYECKOH PabOTHI

3HAKOMSTCS ¢ OCHOBHBIMU ImpaBUJIaMH TEXHUKH
0e301aCHOCTH MPH PAbOTE B XUMHYCCKOM
kabuHere. [ paMOTHO 00paIIaAlOTCs ¢ XMMUYECKOM
1ocyz10i n 1abopaTopHbIM 000PYIOBAaHHEM.
OrnpenensioT U Ha3bIBalOT KAaUeCTBEHHBIE
peakluy Ha BXKHEUIINX MpeICTaBUTENEH
OpraHuYecKux coequHeHuil. Pemenue
OKCIICPUMEHTAJIBHBIX 3a/1a4 110 I/II[eHTI/I(I)I/IKaHI/II/I
OpPraHMYeCKUX COEIUHEHUN

28) OepMeHTHI

ITonsTHe 0 hepMeHTax Kak 0 OMoKaTamu3aTopax

3HAKOMATCSI ¢ TIOHATHEM hepmermbl. SHAKOMSITCS
¢ X (hU3UUCCKUMH U XUMHYCCKUMH CBOMCTBAMH.




I/ICHOHI)?:yIOT TMOJTYUYCHHBIC 3HaHUA JJI
6€30MacHOr0 MMPUMEHCHUA JICKAPpCTBECHHBIX
BCHICCTB

29-31) Butamunsl,
TOPMOHBIL,
JeKapcTBa.

BuTtaMuHbI, TOPMOHBI M MX BayKHEHIIINE
npeacrasuteny. Jlekapersa. [Ipobiemsr,
CBSI3aHHBIC C TIPIMEHEHUEM JICKapCTBEHHBIX
Ipenaparos

Ha ocHOBe MeXnpeAMETHBIX CBs3ei ¢ Ouonoruei
PaCKpHIBAOT OMOJIOTHIECKYIO POITb BATAMUHOB U
WX 3HAYCHHUE ISl COXPAHEHMSI 3I0POBbsSI YeTIOBEKA

32) UckyccTBeHHBIE
Y CHHTETHYCCKHE
OpraHuYecKue
BEIIIECTBA

Krnaccudukanus BBICOKOMOJICKYISIPHBIX
coeuHeHul. Baxxnelme npeacraBuTenn
IUIacTMacc, KayqYyKOB H BOJIOKOH

3HAKOMSITCS C BaXKHCHIIIMMU BC€IICCTBaAMH1 U
MaTepruallaMu: UCKYCCMBEHHble NI1ACMMACCHL,
KayyyKu U 60J10KHA

33) [IpakTuyeckas
pabota Ne 2
«Pacrno3naBanue
macTMacc

U BOJIOKOH)

[IpaBuna TexHUKH 6E30MACHOCTH TIPH
BBITIOTHEHUH JAHHOH PabOTHI

3HAIOT OCHOBHbIE MPABUJIA TEXHUKH
0€30MacHOCTH MPU PadOTE B XUMHUIECKOM
kabunete. [')paMOTHO 0OpaImarTcs ¢ XUMHUYECKON
MOCYI0# U JIAOOPATOPHBIM 000PYIOBAHHEM.
3HAI0T ¥ Ha3bIBalOT HauboJee HIMPOKO
pacpoCTpaHCHHBIC MOJUMEPHI M UX CBOICTBA

34) KontpomnsHas

pabota Ne2 mo Teme:

«O60061eHe
3HAHUH 10 Kypcy
OpraH1yYecKoi
XUMHWY.

«O00011IeHre 3HAHUIT IO KypCy OpraHUYeCKOM
XUMHUN».

JleMOHCTPUPYIOT YMEHUE ONIPEAEIATh TUIIbI
XUMHUYECKHUX CBsI3eH. Y BEPEHHO MOJIb3YIOTCS
XUMHUUYECKON TEPMUHOJIOTUEN U

cuMBoskoi. IIpoBosT peduekcuio
COOCTBEHHBIX JJOCTHXXCHUI B TIO3HAHUH XUMHH.
AHaM3MPYIOT PE3yNIbTaThl KOHTPOJIBHON pabOoThI
U BBICTPAUBAIOT IIyTU JOCTUXKCHHUS KEIAEMOI0
YPOBHS YCIEIIHOCTH.




Y4eOHO-TeMaTHYeCKHUI IU1aH o xumuu 11 kiace
HUcnoandyemsliit YMK:
1. Tabpuensn O. C. Xumus. ba3osslii ypoBenb. 11 ki1.: yueouuk/ O.C. 'abpuensa. — M.: [Ipoda, 2014.
2. Tabpuenan O.C. llporpamma Kypca xumun s 8 — 11 kimaccoB o01meo0pa3oBaTeNbHBIX YIPEKISHHH, -
M.: Ipoda, -2010 1.;

11 xnace. Xumust. ba3oBslii yposens (1 yac B Heaeno, Bcero 34 gaca)
0.C. I'abpuensa

Mecsina Tembl Konnue KonTpoasnas n n/p
CTBO
4acoB
CeHTs0pb Crpoenue aroma u 3
ITepuoauueckuii 3akox J[. 1.
Meneneena
CeHTsa0pb-1cKadph Crpoenue BemiecTna. 14 K/p Nel «CtpoeHue BemecTBa»

II/p Nel «llomyuenme, coOupaHue u
pacrio3HaBaHue ra30B)

SuBapp-mapt XHUMHUUYECKUE PEAKIIUU 8
Mapr-mait BemectBa, nx cBOMCTBa 9 K/p Ne2 «O06o0menne 3HaHWUH 110
Kypcy 0OIIeH XIuMUH»
IT/p N2 «Pemenne
AKCIEPUMEHTAIILHBIX 33/1a4 Ha
UACHTU(UKALINIO OPTAaHUIECKIX U
HEOPTraHMYECKUX COCTMHCHHI.
Koumponvuwvie pabomut Ilpakmuueckue pabomot
Nel «Cmpoenue seujecmseay Nel «llonyuenue, cobupanue u pacno3Ha8anue eazoen
Ne2 «Obobwenue 3nanuil no Kypcy ooujeti xumuuy Ne2  Pewienue  3KCNepUMEHMATbHLIX — 3a0a4 — Hd
UOEHMUPUKAYUIO  OP2AHUYECKUX U  HEeOp2aHU4ecKux
coeouHeHul.

Jabopamopnuie pabomot

1. Koncmpyuposanue nepuoouyeckol mabauybl 31eMeHmo8 ¢ UCNOAb308AHUEM KAPMOYEK.

2. Onpedenenue muna KpUCMAaIIU4ecKoll peuemKky 8euecmaa 1 ONUCanue e2o C80UCma.

3. O3naxomienue ¢ KorieKyuel noaUMepos: NIACMMACC U 80JIOKOH, U U30eIUsl U3 HUX.

4. Hcnvimanue 800bl HA JHCeCMKOCHb. YCcmpaHerue HcecmKocmu 800bl.

5. Osnaxomnenue ¢ MUHEPATLHBIMU 00AMU.

6. O3nakomnenue ¢ OUCNEPCHBIMU CUCEMAMU.

7. Peaxyus 3ameujerus meou sHcene3om 8 pacmeope MeoHo20 Kynopoca.

8. Peakyuu, uoywue c obpazosanuem ocaoxa, 2a3a u 8000ul.

9. [onyuenue KUCIOPOOA PA3LOHCEHUEM REPOKCUIA 8000POOA ¢ NOMOWDbIO oKcuoa mapeanya (1V) u kamanazvl
cvipo2o Kapmoghes.

10. Ilonyuenue 6000poda 83aumooeticmsuem KUCIOMbl C YUHKOM.

11. Paznuunsie cayuau euopoausa coetl.

12. Hcnvimanue pacmeopos KUCA0m, OCHOSAHULL U CONel UHOUKAMOPAMU.

13. Bzaumooeiicmsue coNsHOU KUCIOMbL U pACMBOPA YKCYCHOU KUCIOMbL C MEMALLIAMU.

14. Bzaumooeiicmsue consaHOU KUCIOMbL U pACMBOPA YKCYCHOU KUCIOMbL C OCHOBAHUSIMU.

15. Bzaumooeticmeue CONAHOU KUCTOMbL U pACMBEOPA YKCYCHOU KUCIOMbL C COJIAMU.

16. Ilonyuenue u ceoticmea HepacmeopumMblx OCHOBAHUIL.

17. I'uoponusz xnopuoos u ayemamos WeioyHvlx Memaios.

18. O3naxomnenue ¢ KOLIEKYUAMU. a) MEeMANN08, 6) HeMemalos, 8) KUCIOM, 2) OCHOBAHUU, O) MUHEPAIos u
OUONI02UYECKUX MAMEPUATIO8, COOEPAHCAUUX HEKOMOpbie COIU.




Conep:xanue yueOHOro npeamera no xumum B 11 kiacce

Tema ypoxka

OcHoBHOE COACPIKAHUEC, TCPMUHBI U
TIOHATHA

XapakTepucTruKa
BUJIOB JIESATEILHOCTH

1. OcHOBHEBIE
CBEJICHUS O CTPOCHUH
aTroMa.

SAnpo n anekTpoHHas 00070YKa. DIEKTPOHBI,
[IPOTOHBI U HEUTPOHBL. MUKpOMUP U
MakpoMup. [lyanu3m gacTiI MEKpOMHUpa

OcBanBarOT COBPEMEHHBIE ITPEACTABICHUS O
CTPOCHHHU aTOMOB. 3HAIOT O CYITHOCTH
TIOHSTHUS 3IeKMPOHHAs opoumains, GOpMBI
opOuTanei, B3anMOCBsI3b HOMEpPa YPOBHS H
SHepruu NeKTpoHa. CoCcTaBIsIOT
3JIEKTPOHHBIE (POPMYIIBI AaTOMOB

2. DNEeKTpOHHEBIE
KoHpuUrypauuu
aTOMOB XMMHUYECKUX
3JIEMEHTOB.

OCHOBHBI€E TIPaBHJIa 3aI0THEHHS
JJIEKTPOHAMHU JHEPTETHUECKUX YPOBHEH.
DJIeKTPOHHAS KJIACCU(PUKAIIHSI DIEMEHTOB. S-,
p-, d-, f-cemeiicTBa

[IpencTaBistoT CIIOXKHOE CTPOCHHUE aTOMa,
COCTOSIIIIETO U3 SI/Ipa U DJICKTPOHHOM
o0omouku. HaxosT B3auMocBs3u MEX Ty
MOJIOKeHHEM aieMeHTa B [lepuoanueckoit
cucteme /1. 1. MenzeneeBa u CTpOCHUEM €0
atoMa. COCTaBISIOT SJICKTPOHHBIC U
AMEKTPOHHO-TpaduuecKue HopMyIIsl aTOMOB
S-, p-, d- u f-amemenros

3. Ilepuoanaeckmii
3aKOH U CTPOCHHE
aToma.

Ilepuoanueckuii 3aKOH U CTPOEHUE aTOMa.
duznvecKuid CMbICI MOPSAIKOBOI0 HOMEpa
3JIEMEHTa ¥ COBPEMEHHOE ONpeeIeHIe
IIepnoguueckoro 3akoHa. IIpuunHsl
U3MEHEHMS METAJUINYECKUX U
HEMETaJNINYECKUX CBOMCTB B IEPUOAAX U B
rpynnax. [lonoxenue Bogoposaa B
Ilepuonuueckoit cucreme.lIpennocsuiku
OTKPBITHS, OTKPBITHE, ITepBasi GopMynnpoBKa
INepruonuueckoro 3akoHa. Criop o
npuoputere oTKpsITHs [lepronndyeckoro
3aKOHa

3Hal0T CMBICT ¥ 3Ha4YeHue [leproanyeckoro
3aKO0HA, TOPU3OHTAIBHBIE U BEPTUKAIBHEIE
3aKOHOMEPHOCTH M MX MpUYUHBL. J[atoT
XapaKTePUCTUKY dJIEMEHTa Ha OCHOBAaHUU €T0
nosioxkenus B [lepuoauueckoit cucreme

4. XuMuueckast CBsI3b.
HNonnas xumuueckas
CBSI3b U HOHHBIE
KpUCTANTNYECKUE
peleTKu

5. KoBanenrtHas
XHMHYECKas CBI3b U
e€ KraccuuKanus

Honnas xuMudeckas cBsizb. KoBaneHTHas
XUMHUYECKas CBA3b U €€ KIacCU(BUKAIIHSL:
TOJISIpHAST ¥ HETIOJISIpHAsI KOBAJIEHTHAs CBA3H.
Ilepexox ogHOrO BUJA CBSI3U B APYrOM.
PasHbie BUIBI CBSA3H B OJJHOM BEIIECTBE

3HaKOMSTCA C Kiaccu(uKalel THIOB
XUMUYECKOHU CBSA3U U XapaKTEPUCTUKOH
KaXJ/I0T0 U3 HUX

6.Bemectsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
ctpoeHus. Tunet
KPUCTALNTUYECKHUX
peLeToK

Kpucramindeckue pemeTKy BEmecTB ¢
Pa3INYHBIMY THIIAMH XUMHYECKON CBSI3H.
AMopdHOE COCTOSIHUE BELIeCTBa

OcBanBarOT XapaKTEPHCTHKH BEIIECTB
MOJIEKYJISIPHOTO ¥ HEMOJIEKYIIIPHOTO
cTpoeHus. XapakTepu3yroT CBONCTBA
BCUICCTBA IO TUITY KpI/ICTaHHH‘IeCKOﬁ
pemeTKu

7-8.MeTannuyeckas u
BOJIOPOIHAS
XUMHUYECKHUE CBS3H.
Enunas npupona
XAMHYECKHUX CBI3EH

Meranuyeckas 1 BOZOPOAHAS XUMUYCCKUE
cBsi3u. Enunas npupoaa XuMUIecKux
cBs3eil.Ponbs BonopoaHon cBs3U B
(OpMUPOBAHUH CTPYKTYP OHOIIOIMMEPOB

XapaKkTepu3yloT CBOMCTBA BELIECTBA 110 THUILY
XUMUYECKOU CBA3U

9. Ilonumepst

[TnacTmacchl: TEpMOILIACTHI U
PEaKTOILIACTHI, UX TPEICTABUTENN 1
npumenenne. Knaccudukanus nonumepos.

OnpenenstoT HauboJee MUPOKO
pacnpocTpaHEeHHbIE MOJIUMEPHI IO UX
CBOMCTBaM.

10-12. Cocras
BemecTB. [IpuunHbl
MHOT000pa3us
BeiectBl 'a3000pa3HebI
€ BeIeCcTBa.

Kunkue BemecTna.

XumMuueckuil cocras BeulecTB. [IpuanHbI
MHOT000pa3us BEIIeCTB: TOMOJIOTHS,
H30MepHsl, aUI0TponusABo31yX, IPUPOAHBII
ra3, KaUCCTBCHHBIC pCaKIIUN Ha ra3bl
¢dopmysel ['a3000pa3Hoe cocTosHUE
BeniectBa. OCOOCHHOCTH CTPOCHUS Ta30B.

3HaKOMSTCA C MPUINHAMHA MHOT000Pa3Hs
BetecTB. CaMOCTOSTEIbHBIHIIONCK
XUMHYECKOH WHGPOPMaLUU C
HCTIONB30BaHUEM PpA3IMYHBIX HCTOYHHUKOB.
3HaTh CIIOCOOBI YCTPAHEHHSI KECTKOCTH
BOJIbl. 3HAKOMSITCS C BaXKHEHIITNMHU




TBepable BelecTsa.

Vm. 3arpsiznenne armocdepbl. AMopdHbIE
TBEPJBIC BEIIECTBA B IPUPOJE U B XKU3HU
YeJIoBeKa, MX 3HaYCHUE U TPUMEHEHHE.
Kpucrammyaeckoe cTpoeHHe BelecTBa.
PactBopumocts. Knaccudukanus Bemect
0 PacTBOPUMOCTH. VICTHHHBIC PACTBOPBIL.
Croco0Bbl BEIpaXKEHHS KOHLICHTPALIUH
pacTBopoB. MaccoBasi 101151 paCTBOPEHHOTO
BemecTBa. MoJsipHasi KOHLICHTpaLHs
BeIecTBa B pacTBope. ['maparsl n
KPHUCTAJUIOTHPATHI

(yHKIMOHAJIBHBIMYU TPYyIIaMHU. 3HAIOT
(U3NUECKYIO U XUMHYECKYIO TEOPUH
pacTBOpOB. Brruncisror MaccoByro 100
BELIECTBA B paCTBOPE

13.lucniepcHbie
cucteMsl. Komnonner
(301 u renn)

Omnpenenenune u KinaccupuKamms
AUCIICPCHBIX CUCTEM. WUctunneie u
KOJUIOU/IHBIE PACTBOPBL. 3HAUCHUE
KOJUIOMTHBIX CUCTEM B )KU3HU YeJIOBEKa.
Crneunguueckne cBOHCTBA KOJUIOUIHBIX
cucTeM

3HaKOMSTCA C OIPEACTICHUEM U
Kiaccudukanueil TUCIepCHBIX CUCTEM,
HOHATHAMH UCHUHHbIE U KOJIOUOHbIE
pactBopsl. 3HakomsATcs ¢ dpdexrom Tunmans

14. Yucrele BemecTBa
u cMecu. CocraB
cMmeceil. Pa3aenenue
cMmecei

Yucrsle BemecTsa U cMecd. Coco0bl
pasjeneHus cMecel: QUIbTpOBaHuUE,
OTCTauBaHKE, BHIIIAPUBAHUE,
xpomarorpadus u np. Pazpymenne
KpucTaumniaeckoit pemerku. Auddysus

OcBaunBatot 3akoH [leproauueckoi CUCTEMBI,
CIIOCOOBI pa3ielIeHUs] cMeceld. BeraucistoT
MacCOBYIO U 00BEMHYIO JIOJTO KOMIIOHCHTA B
cMmecu

15. IlpakTHueckas
pabota Ne 1
«ITomyuenue,
cobupanue u
pacro3HaBaHue
ra3oB»

[IpaBuna TeXHUKH 6€30IaCHOCTH TIPH
BEITIOTHEHUH JaHHOH paboThl. CrtocoObt
MTONTyYeHUsI M COOMpPaHUs Ta30B B
naboparopun. PacroznaBanue BoIopoa,
YTIEKUCIIOTO Ta3a, KUCIOpOo/ia, aMMHAaKa.
Jenonumepusanyst noJIMMepoB

3nator ocHOBHEIC ipaBmia Th. 3nator
OCHOBHBIE CITOCOOBI MTOTyYeHHSI, COONPAHUS U
pacro3HaBaHus Ta30B (BOJOPOI, KHCIOPOJ,
aMMUaK, yIJIeKUCIIbIi) B 1a60paTopuu.
Cobuparot npubop I MOITy4IEeHHUS Ta30B B
nabopaTopuu

16. O6001EHNE
3HAHUH 110 TeME:
«CtpoeHne
BEILIECTBAY.

CtpoeHue BemecTBa, XUMUYECKas! CBA3b,
KPUCTAJUINYECKHE PEIIECTKH, TOJIUMEDHIL,
HCTHHHBIE U KOJUIOMHBIE PACTBOPHI. THIIBI
XUMHUYECKHX peakiuii. CKopocTh
XUMHUYECKUX peakuuil. ['maponus

3HAIOT HOHATHS 6EUYECNEO, XUMUYECKULL
9/leMeHm, amom, MOJLeKyd,
INEKMPOOMPUYAMENbHOCb, BALECHIMHOCHb,
cmenenb OKUCTIeHUS!, 6eujecmed
MONEKYJISIPHO20 U HEMOLEKVISPHOSO
cmpoenUsl, KIacCu@uKayusi Xumuieckux
peaxyuii, TO/]. OOBACHSIOT 3aBUCUMOCTh
CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHHUS,
MIPUPOTY XUMUIECKOH CBS3H

17. KontposbHas
padota Nel mo teme:
«Ctpoenue
BEILIECTBAY.

Konrponbnas padora Nel 1o teme:
«CTpocHHUE BEIECTBAY.

[IpoBoasT pedekcrio COOCTBEHHBIX
JOCTHXCHUH B TIO3HAHUM CTPOCHHUS aTOMa,
CTPOCHHMS BEIIECTBA. AHAIN3ZUPYIOT
Ppe3ysIbTaThl KOHTPOJIBHON pabOTHI U
BBICTPAMBAIOT ITyTH JOCTUKEHHS KETAEMOTO
YPOBHSI YCTICIITHOCTH

18-20. ITousarue o
XUMHYECKOH pEeaKLMH.
Peaxmun, nymmue 6e3
H3MEHEHHS COCTaBa
BEIIECTB.
Knaccugukarus
XUMHUYECKUX peakluii,
MIPOTEKAIOIINX C
H3MEHEHHEM COCTaBa
BEIIECTB.

TemnoBoii a3 dhexr
XUMHUYECKOW peakivH.

Krnaccndukamnms XuMIYECKUX peakiuii: mo
YHCITy U COCTaBY pearupyroIuX BEIIECTB; 10
N3MECHEHHIO CTENECHEH OKUCICHHS
3JIEMEHTOB, 00Pa3yOLINX BEIIECTBA; 110
TeroBoMy 3¢ dexTy; mo Ha3oBOMy COCTaBy
pearupyroiux BEIIECTB; 10 YYaCTUIO
KaTanu3aTopa; 1o HalpaBJICHUIO.
Knaccudukanus no mexanusmy
(panuKanbHBIE M HOHHBIE); 110 BUAY SHEPTHH,
MHULUUPYIOUIEN peakLuio
(poroxumuyeckue, paiualiOHHbIE,
ANEKTPOXUMUYECKHUE 1 TEPMOXUMHUECKHUE)

3HaI0T, KaKHue MPOIecChl Ha3bIBAIOTCS
XUMHYECKIMH PEAKIUIMH, B Y€M HX CYTb.
YcTaHaBIMBAOT IPUHAIIECKHOCTD
KOHKPETHBIX PEAKIHH K pa3IHIHBIM THIIAM
M0 Pa3TUYHBIM PU3HAKAM KJIacCU(DUKAITIH

21. CxopocTh
XUMHUUYECKON peakLu

CKOpOCTh TOMOTEHHBIX U T€TEPOTCHHBIX
peaxwii. JHeprus aKTUBauuu. BrimsHue
pas3nuyuHbIX (JaKTOPOB Ha CKOPOCTh
XUMHUYECKON PEaKLUU: IPUPOABI U
KOHICHTpauX pearupyronux BEIIECTB,
IUTOIIAM CONPHUKOCHOBEHUS pearupyromumx
BEIIECTB, TEMIEPaTypbl, KATAIU3aTOPOB.

3HAKOMSATCS C IOHATHEM CKOpOCHb
Xumuyeckou peaxyuu. 3Har0T HaKTOPHI,
BIIUSFOLINE HA CKOPOCTH PEaKIUi.
3HAKOMSTCS C MOHSATHEM O KaTajlu3aTtope U
MEXaHU3ME ero JeUCTBHs. SHAKOMSITCS C
(epmMeHTaMU-OMOKATAIM3aTOPAMHE




I'oMOreHHBII U reTepOreHHbIN KaTaaus.
CpaBHeHue (pepMEHTOB C HEOPraHUYECKUMU
KaTalu3aTopaMu

22. O6paTuMocTh

XHUMHYCCKUX peaKHHﬁ.

XumMmmaeckoe
paBHOBecHE U
CIIOCOOBI €ro
CMEILCHHS

OOpaTtuMble 1 HeOOpaTHMbIE XUMUYECKHUE
peaknuy. XUMHYECKOE PaBHOBECHE.
YcnoBus cMENEHNST XUMUYECKOTO
pasHoBecus. [Tpuniun Jle [llatense. 3akoH
JEHCTBYIOIIMX Macc AJIsI pABHOBECHBIX
cucreM. KoHcranTa paBHOBeCHUS

3HaKoMsTCA C Kiaccu(uKanel XUMHIEeCKIX
peakuuii (oOpaTuMblie U HEOOpATUMBIE),
TIOHSTHEM XUMUYECKOe PABHO8ecUe N
YCIIOBHSIMU €TI0 CMEIICHUS

23. Ponb BoabI B
XAMHYECKUX
PeaKIHsX.

DJEKTPOIUTHI U HEIJICKTPOIHTEL.
DnexkTporuTHYecKas aucconnanus. Teopus
aneKTponuTHaeckoi aucconnaruu (TO/).
MexaHu3M IUCCOIHAINHN BEIIECTB C
Pa3INYHBIM TUIIOM CBSI3U. CHIIBHBIC U
cnabbie 37eKTponauThl. OCHOBHBIE
nonoxkerns TOJl. KauecTBeHHBIE peakinu
Ha HEKOTOPbIE HOHBI. MeTOIbI ONIPE/IeIICHUS
KHUCIIOTHOCTH cpefibl. Peakiuu ruaparanuu
I'unponus coneit. Paznuunsle nytu
MPOTEKAHUsI THAPOJIN3A COJieH B
3aBUCUMOCTH OT UX cocTaBa. [lucconuanus
BOJbL. Bomopoauslil moka3aTelb

3HAKOMSATCS C MOHSATHIMHU 971eKMPOIUMbl U
HedIeKmpOoUmbl, TPIMEPAMH CHIIBHBIX 1
CITa0BIX AIIEKTPOIHUTOB. 3HAIOT O POJIM BOJIHI B
XMMHYECKHUX PEAKLHAX. 3HAIOT CYIIHOCTh
MEXaHN3Ma JUCCOIHAINN. 3HAIOT OCHOBHBIE
nosioxkeHust TOJ],

CocCTaBISIOT ypaBHEHHS THIpon3a coiei (1
CTYIICHb), ONPEACIISIIOT XapaKTep CPebl

24. Tunponns
HEOPTaHUYECKHX U
OpPTraHUYECKUX
COEIMHEHUN

[onsarue eudponus. T'unponns opraHnIecKux
BelecTB. bronornueckas poib ruapoan3a B
OpraHu3Me uenoBeka. Peaknuu ruponusa B
MIPOMBIIICHHOCTH. [ Uapon3 KapOouaoB,
CcUIUIKAOB, hochumos

3HaKOMSATCA C TUIIAMK THAPOJIN3a Coeil n
OpPraHUYECKUX COCAUHEHUH

25. OKUCTUTENBHO-
BOCCTaHOBUTEJIbHBIE
peakuuu.
DIEeKTPOIIHU3.

OKHCIUTENFHO-BOCCTAHOBHUTEIILHBIE
peakuuu (OBP). Oxucnenue u
BoccTaHoBJeHUe. OKUCIUTENH U
BoccTaHoBuTenu. CocTaBieHUe ypaBHEHNH
OBP MeTo10M 371eKTpOHHOTO OanaHca.
DIEeKTPOJIN3 PacTBOPOB U PacIlIaBOB

3HAKOMSTCS C IIOHITUSIMH OKUCUMEIb,
60CCMAHOBUMENb, OKUCTCHUE,
séoccmanosnenue. 3Har0T oTimuus OBP ot
peaxuuit nvouHoro ooMeHa. CoCTaBISIOT
ypaBHeHust OBP meTonom 31eKTpoHHOrO
OajaHca

26. MeTaiisl 1 uX
cBoricTea. O0mume
CrocoOBI TOTYYCHHUS
metaoB. Koppozus

TTonoxxenne metayuioB B IICXD
Menneneesa. Meramnndeckas cBsa3b. OOmue
(u3nIecKkre CBONCTBA METAJLIOB.
XuMHudeckue CBOMCTBA METaJIJIOB.
B3aumopelicTBre ¢ MPOCTHIMU U CIIOXKHBIMU
BemecTBaMu. OKCHIBI ¥ TUAPOKCHUIBI
MEePEXOHBIX METAJIOB. 3aBUCUMOCTD UX
CBOICTB OT CTEIICHH OKHCJICHMS METalljIa
OCHOBHBIC CITOCOOBI MOJTyYCHHS METAJUIOB.
Dnekrponus. Koppos3usi: npuynHbL,
MEXaHU3MBI TPOTEKAHUS, CITOCOOBI
npenorBpamieHus. Crneruduyaeckue BUABI
KOPPO3HH U CIIOCOOHI 3amuThl. CocTaBIcHUE
ypaBHenuit OBP s>nextponusa

3HAIOT OCHOBHBIC METAIIJIBI, MX O0IIHe
CBOICTBa. XapaKTepHU3ylOT CBONCTBA
METaJJIOB, OTUPASICh HA UX TOJOKEHNE B
Ilepuoauueckoii cucTeMe U CTPOEHUE
aToMoB. [IOHMMAIOT CyTh METATypPrUYeCKuX
MIPOIIECCOB. 3HAKOMSTCS ¢ TPUUNHAMU
KOPPO3HHU, OCHOBHBIMHU THUIIAMH U CIIOCO0aMU
3aIUTHI OT KOPPO3UU

27. HemeTanabl U UX
CBOMCTBA.

Ilonoxenue nemeramioB B [ICXD
MenneneeBa. KoHpuryparus BHEITHETO
3JIEKTPOHHOIO cJ0sl HeMeTaoB. [IpocTeie
BELLECTBA HEMETAJIbI: CTPOCHHUE,
¢usnveckne cBOMCTBa. XUMUICCKHE
cBolicTBa. BaxxHeH e oKCHIbI,
COOTBETCTBYIOILIME UM FUJIPOKCHUIBI U
BOJIOPOJIHBIE COETMHEHUST HEMETAILIOB.
MueptHble ra3pl. I3MeHeHne KUCIOTHBIX
CBOﬁCTB BBICIINX OKCHUIO0B U Fl/IleOKCI/I[lOB
HEMETAJJIOB B MEPUOJIaX U FpyMax.
3aBHCHMOCThH CBOMCTB KHCJIOT OT HEMeTallIa
Tanorenst: ¢rop, xi10p, OpomM, Ho.
Pacnipoctpanenue B mpupoe, NoayyeHue,
cBoiicTBa. CpaBHUTEIbHAS AKTUBHOCTb.

3HAKOMSTCS C OCHOBHBIMH HEMETaJUIAMHU, HX
CBOMCTBaMH. XapaKTepU3yloT CBOICTBA
HEMETaJUIOB, ONHMPAsiCh HA UX MOJIOXKEHHE B
[Tepronndeckoii cucreme. 3HAKOMSATCS €
00acTsIMH IPUMEHEHHS OJIarOPOIHBIX Ta30B
3HaKOMSATCSA C OCHOBHBIMH CBOHCTBAaMH
raJoreHoB, 00JIACTSIMU UX UCTIOJIb30BAHUSL.
3HAIOT BaKHEUIITNE COETMHEHUS XJI0pa




HOBapeHHaH COJIb, COJIsTHAsA KUCJI0Ta

28. Kucnotsl

CrpoeHne, HOMEHKIIATypa, Kiaccu(uKanus
M CBOMCTBA KHCJIOT. BaxkHeiinue
MIPECTaBUTENHN 3TOTO Kiacca. OcoOeHHOCTH
CBOMCTB CEpHOM U a30THOW KHUCIIOTHI,
MYpPaBbUHON U YKCYCHOW KHCIIOTBI

OcBauBaroT Kiaccu(puKannio, HOMEHKIATypy
KHCIOT. XapaKTepU3yloT UX CBOMNCTBA

29. OcHOBaHHUA

CrpoeHne, HOMEHKJIATypa, KIacCH(UKaIHS 1
CBOIcTBA OCHOBaHUil. PacTBOprMEIE 1
HepacTBOPHMbIE OCHOBaHUS. Baxxkneinme
npeacraBuTeny kiaacca. OcoOCHHOCTH
OpraHM4eCKUX OCHOBAaHUH

OcBanBarOT KIaCCUPUKAIIIO U
HOMEHKJIATYpy OCHOBaHHM. XapakTepu3yroT
HX CBOICTBa

30. Conu

CrpoeHne, HOMEHKIIATypa, KIIacCH(pUKanns 1
cBoiicTBa couneit. Kucisle, cpeqaue u
OCHOBHbIE coJii. Baxkneiine
IpeAcTaBUTENH Kiacca. KoMiuiekcHble coy,
KPUCTAJIOTHAPATHI

OcBanBaroT KJIacCCU(PUKAINIO U
HOMEHKIIATYPY COJlel. XapakTepU3yroT Ux
CBONCTBa

31-32. I'eneTnyeckas
CBSI3b MEXKIY
KJIaccaMH
COeIUHEHHI

IToHsTHE O TeHETHUECKON CBSI3H U
F€HETUYECKUX PSAJaX B HEOPraHUYECKOM
xuMud. ['eHeTnyeckue psaapl MeTaia u
HeMmeTailia. ['eHeTnueckue psiapl
opranuveckux coenunenuil. [lonstue o
KOMIIIEKCHBIX COSJIMHEHUSIX

3HAKOMATCA C BaXKHEUIIINMU CBOMCTBAMH
M3YYEHHBIX KJIACCOB HEOPTaHUYECKUX
COEJIMHEHUM. 3HAIOT OCHOBBI
KJaccu(UKAIUN U HOMCHKJIATYPBI
HEOPraHUYECKUX BEIIEeCTB. 3HAIOT
Ba)KHEHIlIME CBOICTBA U3YUEHHBIX KJIACCOB
coequHeHuil. CoCTaBIAIOT ypaBHEHHUS
peakuuii B nvonHoM Buze u OBP

33. Ilpaktuyeckas
pabota Ne 2
«Pemenne
9KCIIEPUMEHTATLHBIX
3a1a4 Ha
UACHTU(DUKALIIO
OpPraHUYECKUX U
HEOPTaHHUYCCKUX
BEILIECTB»

[IpaBumna TeXHUKH 0€30MaCHOCTH TIPU
BEITIOJTHEHUH JAHHOW Pa0OTHI.
KauecTBenHbIe peakun

3nator ocHoBHEIE MpaBmwia Th. OcBanBatoT
KAueCTBEHHbIE PEaKIIMU Ha XJIOPHUIBI,
Cynb(aThl, aeTaT-uoH U HOH aMMOHHSL.
OrmpenessIoT o XapaKTepHBIM CBOMCTBaM
0enKku, TII0K03Y, TIIULEPUH

34. KontponsHas
pabota Ne2 o teme:
«O06001IeHre 3HAHUHT
o Kypcy oOriei
XUMHUM.

KonTtponsHas padora Ne2 mo teme:
«O00011IeHIE 3HAHUH TT0 KypCy o01Iei
xumun». [lonBeaeHne NToroB mpoieIaHHON
pabotsl 3a 10—

11 knaccsl

[TpoBoasT pedieKCHio COOCTBEHHBIX
JIOCTUKEHUH B MO3HAHUH CBOMCTB OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX BEIIECTB U
XUMHUYECKUX PEAKIUi. AHATU3UPYIOT
pe3yIbTaThl KOHTPOJIBHOH paOboOTHI U
BBICTPAUBAIOT MYTHU JOCTUXKEHUS JKEJIaeMOro
ypoBHsI ycriemmHOCTH. [lomBOAAT UTOTH
TIPOJCTIAaHHOM paboTHI 3a Ba rofa 00yUeHHS
Kypca xumud. [IpoBOISIT Ka4eCTBEHHYIO
nmoaroToBky kK EI'D










