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IosicuuTeILHAS 3aNIMCKA.

DNEeKTUBHBIA Kypc NpeaHa3HaueH Ais ydammuxcs 11-x xmaccoB m paccuurtaH Ha 16 wacos.
OCHOBHOI aKLIEHT NPH pa3pabOTKe MPOrpaMMbl Kypca JeaeTcsl Ha PeIIeHHH 3aa4 o OJIoKaM:
«Obmas xumus», «Heopranmueckas xumusy, «Opranmdeckas xumus». Ocoboe BHUMaHUE
YIEISAETCSl KOHTPOJIBHO- U3MEPUTENBHBIM MaTepranaM EI'D.

He.]'ll/l 3JICKTUBHOI'0 Kypca:

- pa3BUTHE MO3HABATEIBHOM JEATENBHOCTH OOYUYalOMIMXCS Yepe3 aKTUBHBbIE (POPMBI M METOMbI
oOyueHus;

- pa3BUTHE TBOPUYECKOTO MOTSHIIMAA O0YUJAIOIUXCS, CTIOCOOHOCTH KPUTUYECKU MBICTHUTD;
- 3aKperieHUe ¥ CUCTeMaTU3alusl 3HAaHUH 00yJaroluxcs 1Mo XUMUH;

- O6y‘IeHI/IC O6y‘IaIOH_II/IXC$I OCHOBHBIM IIOAXOJaM K PCHICHHUIO PACYCTHBIX 3adad IO XWUMMHH,
HECTAaHAAPTHOMY PCHICHUIO NPAKTUYCCKUX 3a1a4.

33)13‘11/1 3JICKTUBHOI'O Kypca:
- IOATOTOBUTD BBIITYCKHHUKOB K CIMHOMY I'OCYyIapCTBECHHOMY 3K3aMCHY 110 XUMUH,

- pa3BUTh YMEHHS CAMOCTOSITEIFHO pad0OTaTh C TUTEPATYPOU, CHCTEMATHUYECKN 3aHUMATHCS
perieHneM 3aaad, paboTaTh ¢ TECTAMH PA3IMYHBIX THIIOB;

- BBIIBUTh OCHOBHBIC 3aTPYAHCHUSA U OIINOKU ITPHU BBIIIOJIHCHUHA Sa,I[aHI/Iﬁ EI'D o XHUMUU,
- HAYYUTb 06yqa}01m/1x051 npueMam pCuICHUA 3a1a4 pa3JIMYHbIX THUIIOB,

- 3aKpEeNUTh TEOPETUYECKHE 3HAHUS IIKOJIBHUKOB MO0 HanboJee CI0KHBIM TeMaM Kypca oO1eH,
HEOPTraHMYECKON U OPraHNYECKOW XUMUU;

- CII0COOCTBOBATH HHTCIrpalun 3HAHHUI yqamuxcs 110 npeamMeTam CCTCCTBCHHO-
MaTEMaTHYCCKOIO MUKIIA IIPpHU PpCHICHUN PACUCTHBIX 3aaa4 IO XUMUU,

- IPOAOJDKUTH (DOPMUPOBAHHE YMEHUS aHATTU3UPOBATh CUTYAIIHMIO U JAETaTh IPOTHO3BL.

PacnpeneneHHe BPEMCHH Ha KAXKAYIO TEMY ABJIACTCA IIPHUMCPHBIM. Yuurtenb MOXKET I10 CBOCMY
YCMOTPCHHUIO UBMCHATH YHMCJIO YaCOB HA U3YUCHUC TOM WM MHOM TEMBEL.

[Iporpamma kypca siBnsieTCs TOMOJHEHUEM K CUCTEMAaTUYECKOMY KYpCY XUMHUHU U CTaBUT CBOEH
3a/1a4eii ¢ OJTHOM CTOPOHBI, YTIyOJIeHWE U PaCIIMPEeHNE 3HAHUHN yJdaluxcs o Haubosee
CJIOKHBIM BOIIpOCaM KypcCa XUMHUH , C )Ipyl"OfI CTOPOHBI OKa3aHUEC ITOMOIIHX B MOJATOTOBKE
yJalmuxcsd K I‘OCy,Z[ElpCTBCHHOfI HUTOTOBOU arrecralyuu 1o XuMuHu.

[IpenycmarpuBaeTcs peleHre TUIIOBBIX, KOMOMHUPOBAHHBIX, KAUECTBEHHBIX 33]1a4 110 Ka)/10i
teme u 3anannii EI'D. CtpykTypa Kypca mo3BoIseT B IOJIHOK Mepe UCTI0JIb30BaTh B 00 YUCHHUH
JIOTUYECKHE OTepaIliy MBIIIJICHUS: aHAJIU3 U CUHTE3, CPABHCHUE M AHAJIOTHIO, CUCTEMATU3AIUIO
1 00001IeHNE.



Peanu3anus JaHHOTO Kypca Mpe/rnoiaraeT CoyeTaHue pa3HbiX (OpM U METOAOB 0O0yUeHUS,
TaKHUX Kak JEKIUH, CEMUHAphl, padoTa B Mapax M MaJlbIX TpyIax, CaMOCTOsATEIbHAs paboTa.

MeToauyeckuii HHCTpyMEHTapHid.

®dopmbl OpraHu3auy yaeOHOM NesATeTbHOCTH: JIEKIIUU C dJIeMEHTaMu Oecellbl, CEeMHHAPBI,
NPaKTUYEeCKHE PadOThI, IO3HABATEIILHBIC UT'PBI, TUCKYCCHH, udhepeHInpoBaHHAas TPYIIIIOBasI
paboTa, MpoeKTHAs JEATETLHOCTh O0YyJaIOTIIHXCS.

@Dopmbl OpraHu3aui y4eOHOM eaTeIbHOCTH: IEKIUU C JIeMEeHTaMu Oeceibl, CEMHHAPBI,
NPaKTUYEeCKHE PadOThI, IO3HABATEIILHBIC UT'PBI, TUCKYCCHH, UdhepeHInpoBaHHAas TPYIIITOBAsI
paboTa, MpOeKTHAs AEATETLHOCTh O0YyJaIOTIIHXCS.

Pa3HOO6pa3HBI (I)OpMBI KOHTPOJIA: pCHICHUC pacqéTme 1 OKCIICPUMCHTAJIbHBIX 3a1a4, 3aJaHuMN
EF9, MMUCBbMCHHBLIC, KOHTPOJIbHBIC U TCCTOBLIC pa6OTLI, YCTHBIC OIIPOCHI.

IInanupyemble pe3yJibTaThl.

3nambv/Ilonumamo:

Bascneiimue xumuueckue nonamus

- BBIABJIATh XapaKTEPHbBIE TPU3HAKYU MTOHATUH: BEIIECTBO, XUMUYECKUH JIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHBIE U MOJIEKYJISIPHBIE MACChl, HOH, U30TOIBI,
XUMHYECKAs CBA3b, JIEKTPOOTPULIATEIBHOCTD, BAJIEHTHOCTD, CTENIEHb OKUCIICHUS, MOJIb,
MOJISIpHAsI Macca, MOJIAPHBIN 00beM, BEIIECTBA MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOEHUS, PACTBOPBI, SJIEKTPOJUTHI U HEAJIEKTPOIIUTBI, JIIEKTPOIUTHYECKAS
JMCCOLIMAIUS, THAPOJIN3, OKUCIUTEID U BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBJICHHUE,
3JIEKTPOJIN3, CKOPOCTh XUMHYECKOW PEAKIINU, XUMUYECKOE PABHOBECHUE, TEINIOBOU
a3 dexT peakiuu, yriiepoaHblid CKeIeT, GyHKIIMOHATbHAS TPYIIa, H30MEPHS U
TOMOJIOTHSI, CTPYKTYpPHAasl U MPOCTPAHCTBEHHA N30MEPHsI, OCHOBHBIE THIIbI PEAKIIAN B
HEOPraHUYECKON U OPraHUYECKOU XUMUU;

- BBISBJIATH B3aMMOCBSI3U MOHATHI, UCII0JIb30BAaTh BAXKHEUIIINE XUMUYECKHUE
TOHATHUS JIs1 OOBSICHCHUS OTACIbHBIX (DaKTOB M SIBJICHUI;

- MPUHAJJICKHOCTD BEIIECTB K Pa3JIMYHBIM KJIacCaM HEOPTraHUYECKUX COCTUHEHU;

- TOMOJIOTH, H30MEPBI;

- XUMUYECKUE PEAKIIMU B OPraHUYECKON XUMHUH.

OcHogHble 3aKOHbL U Meopuu Xumuu:

- IPUMEHATH OCHOBHBIC TMOJIOKCHUS XUMUYECKUX TEOPUM (CTPOCHHS aToMa,
XUMHYECKOU CBSA3H, AIEKTPOIUTUYECKON JUCCOUHUAIMU, KUCTIOT U OCHOBAaHUM, CTPOEHUS
OpPraHWYECKUX COEMHEHUM, XUMUYECKON KUHETUKH) JIJISl aHAJIN3a CTPOEHUS U CBOMCTB
BEIIECTB;

- IOHUMATh TPAHUIIBI TPUMEHUMOCTH YKa3aHHBIX XUMHUYECKUX TCOPUIL;

- noHuMathb cMbici [lepuoanueckoro 3akona /.M. MenaeneeBa u uCnoib30BaTh €ro
JUTSE KAYECTBEHHOT'O aHAIN3a U 00OCHOBAHMS OCHOBHBIX 3aKOHOMEPHOCTEHN CTPOCHUS
aTOMOB, CBOMCTB XUMHYECKUX JIEMEHTOB U UX COCAUHECHUM.

Bascnenmue sewgecmea u mamepuaiol




- KJ1accu(UIMPOBATh HEOPTAHMYECKHUE U OPraHUYECKHUE BEIECTBA 110 BCEM
U3BECTHBIM KJIACCU(UKAIIMOHHBIM IIPU3HAKAM;

- 00BSCHATH 00YCIIOBIIEHHOCTh MPAKTUYECKOTO MTPUMEHEHHS BEIIIECTB UX COCTABOM,
CTPOECHHUEM U CBONCTBAMU;

XapaKTepU30BaTh MPAKTUUECKOE 3HAUCHUE JAaHHOTO BEIIECTBA;

- 00BSACHSTH 001IKE CITOCOOBI U IPUHIIUITBI TTOJTYYEHUsT HanboJiee BaXKHBIX BEIIECTB.

Ymemu:

Ha3zvieamp usyuennvie geuyecmea no mpusUAIbHOU Ui MeHcOyHapoOHOu
HOMeHKIamype.

Onpedenamuv/Knaccupuuuposams:

- BJICHTHOCTb, CTETIEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB, 3apsi/ibl HOHOB;

- BUJ] XUMHUYECKHUX CBS3EH B COCAMHEHUAX U TUI KPUCTATUTMUECKON PEIIEeTKH;

- IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII;

- XapakTep Cpebl BOJHBIX PACTBOPOB BEILIECTB;

- OKHCIIUTEIIb U BOCCTAHOBUTEIIb;

- IPUHAIJIEKHOCTh BEUIECTB K Pa3JIMYHbIM KJacCaM HEOPraHUYECKUX U
OPraHU4eCKUX COCIUHEHU;

- TOMOJIOTH ¥ U30MEPBI;

- XUMUYECKHUE PEaKIMi B HEOPraHUYECKON U OPraHNYeCKOl XuMuUH (110 BCEM
U3BECTHBIM KJIACCU(UKAIIMOHHBIM MPU3HAKAM).

Xapaxkmepuszosamu:

- S, p u d-asteMeHTHI IO MX ToJiokeHuto B [lepuoaudeckoit cucreme J[.1.
Menneneena;

- 001IIMe XMMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAIIIIOB;

- 0011IMe XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCANHEHUH,
CBOMCTBA OTJEIbHBIX MPEACTABUTENEH ITUX KIIACCOB;

- CTPOEHUE U XUMUYECKHE CBOMCTBA N3YYEHHBIX OPraHUYECKUX COCTUHEHUM.

Oovacuame:

- 3aBUCUMOCTb CBOICTB XMMUYECKHUX 3JIEMEHTOB U UX COCIMHEHUI OT MOJI0XKEHHUS
anemenTa B [lepronnueckoui cucreme .M. Menaeneena;

- IPUPOAY XUMHUECKOU CBsI3U (MOHHOM, KOBAJIGHTHOM, METaJUIMYECKOH,
BOJIOPOIHOM);

- 3aBUCHUMOCTb CBOICTB HEOPTraHMUYECKUX U OPraHUYECKUX BEILECTB OT UX COCTaBa U
CTPOCHHS;

- CYIIHOCTbh U3YYEHHBIX BUJIOB XUMUUECKUX PEaKIU (AIEKTPOTUTUUECKON
JUCCOLIMAIIMH, MOHHOT'O 0OMEHa, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX) M COCTABIISATh X
ypaBHEHUS;

- BIIMSIHUE PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON pEakiuy 1 Ha
CMEIIEHUE XUMUUYECKOTO PaBHOBECHS.

Pewamps 3a0auu:

- BBIUHCIIEHUE MACChI PACTBOPEHHOI'0 BEUIECTBA, COAECPIKALIETOCS B ONPEAEICHHON
Macce pacTBOpa ¢ U3BECTHOM MACCOBOM JOJIEH;

- pacueTbl: 00BEMHBIX OTHOIICHHUH ra30B IPU XUMUYECKUX PEaKLIUX;

- pacyeThl: MacChl BEIIECTBA WU 00bEMa ra30B MO U3BECTHOMY KOJIMUECTBY
BEIIECTBA, MACCE WU 00BEMY OJTHOTO M3 YYACTBYIOIINX B PEAKIIUH BEIIECTB;

- pacdeThl: TeIIoBoro 3P dexra peakiuu;

- pacueThl: Macchl (00bemMa, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIH OHO
13 BEIIECTB JJAaHO B U30BITKE (MMEET MPUMECH );



- pacueThl: Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOYKTA PEAKIINH, €CTIH OTHO
U3 BEILECTB JaHO B BUJIE PACTBOPA C ONPEAEICHHON MacCOBOM J10JIEH PACTBOPEHHOTO
BEILIECTBA;

- HAXO0KJIEHUE MOJIEKYJISIPHOM (DOPMYJIbI BEILIECTBA;

- pacueThbl: MacCOBOM MJIM 0ObEMHOM J10JIM BBIX0Ja TPOAYKTA PEAKIIMH OT
TEOPETUYECKU BO3MOXKHOI'O;

- pacueThbl: MacCOBOM J0JM (MacChl) XUMUYECKOIO COETUHEHUSI B CMECH;

- COCTAaBJICHHE LIETIOYEK T€HETUYECKOM CBA3U XUMUYECKUX COCTMHEHUN
(HeopraHuueckasi XMMHUS U OPraHU4ecKast XUMHUS).

Coaepxanue nporpaMmal.

Kypc npeanasnauen i o01meo0pa3oBaTe/IbHON MOATOTOBKHU IIKOJIBHUKOB, KOTOPBIE B
JanbHEWIIEM OTAAayT MPEANOUYTEHNE IK3aMEHY 110 XUMUU, UMEET 00pa30BaTeIbHO-
BOCITUTATEJIbHBIM XapakTep .

TemaTuyeckoe mIaHMpPoOBaHMe.

Tema 1. CTpyKTYypa KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuaaoB EI'I no
xuMHHU. OCO0CHHOCTH CAMOCTOATEIbHOM NMOATOTOBKH IKOJIbHUKOB K EI'D

Crnemudukarus EI'D nmo xumuu Ilnan sx3amenannonnoi padboter EI'D mo xumun.
(ITPUJIOXEHUE k cnenudukanun). Konudukatop 31eMeHTOB coiep:KaHus 110 XUMUU
i coctaBieHuss KUMos EI'D. KoHTpoabHO-U3MeEpUTENbHBIE MaTEPHAIIBI 10 XUMUU
(aHaJIM3 TUMTUYHBIX OUIMOOK).

Tema 2. TeopeTrnueckue oCHOBBI XuMUM. O0Ias XUMUA

2.1. Xumuyeckuii snemenm

CoBpeMeHHbIE ITPeICTAaBIEHUS O CTpOoeHUH aToMa. CTpoeHHe 3IEKTPOHHBIX
000JI104€K aTOMOB JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB: S-, P- U U-27IeMEHTHI.
DnexTpoHHas KoHpuUrypamnus atoma. OCHOBHOE U BO30YKIEHHOE COCTOSTHUE aTOMOB.

[Teproauueckuii 3aKOH U IEPUOANYECKAs CUCTEMA XUMUYECKUX 31eMeHTOB J[. 1.
MenneneeBa. Pannycsl aTOMOB, UX IEPUOUYECKHAE U3BMEHEHUSI B CHCTEME XMMHUYECKUX
3JIEMEHTOB. 3aKOHOMEPHOCTU U3MEHEHMSI XUMUYECKHUX CBOMCTB 3JIEMEHTOB U UX
COEIMHEHUH 1o nepuojaM u rpymnmam. [ToHsTHe 0 panOaKTUBHOCTH.

2.2. Xumuueckas c6:3b u cmpoenue geujecmea

KoBanenTHast xumudeckast CBSI3b, €€ pa3HOBUIHOCTH (TIOJSIpHAS ¥ HEMOJISIPHAS),
MeXaHU3MbI 00pa30BaHMs. XapaKTePUCTUKN KOBAJICHTHOM CBSI3U (UIMHA U SHEPTHUS
cBsa3u). Monnas cBs3b. Meramnueckas cBsi3b. Bogopoanas cBs3b.

DneKTpooTpULATENBLHOCTh. CTENEHb OKUCIEHUS U BAJIECHTHOCTh XMMUYECKUX
3JIEMEHTOB. BelecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aBUCUMOCTb
CBOICTB BEIIECTB OT OCOOCHHOCTEN UX KPUCTAINIMYECKOM pEIIETKY.

2.3. Xumuyeckue peaxyuu

2.3.1. Xumuueckasi KHHETHKA

Knaccudukanus xumuueckux peakiuii. TernoBoit 3¢dekT XuMUIecKoi peakiiu.
Tepmoxumuueckue ypaBHeHHs. CKOPOCTh peaklinuy, €€ 3aBUCUMOCTh OT Pa3InYHbBIX
¢dbakTOpoB.

OOpaTumblie ¥ HEOOpaTUMble XUMUYECKUE peaKIui. XUMHYECKOE PaBHOBECHE.
CMmernieHre XUMUYECKOTO PAaBHOBECHS 0] IEHCTBUEM Pa3IMYHBIX (PaKTOPOB.

2.3.2. Teopus 3JIE€KTPOJUTUYECKON TUCCOLUALINN



DIEKTPONUTUYECKAs] TUCCOLUALNS JIEKTPOIUTOB B BOAHBIX pacTBOpax. CHUIIbHBIE U
ciabble 3NeKTPOoIUThL. Peakiinu moHHOro oOMeHa.

XapakTepHble XMMHUUECKHE CBOMCTBA OKCUJIOB: OCHOBHBIX, aM(OTEPHBIX,
KHUCIIOTHBIX. XapaKTEPHbIE XUMUUECKHE CBOMCTBA OCHOBaHUH 1 aM(OTEPHBIX
TUAPOKCUIOB. XapaKTepHbIE XMMHUUECKHE CBOMCTBA KUCIIOT. XapaKTepUCTHUKA OCHOBHBIX
KJIACCOB HEOPraHWYECKUX COEUHEHUN C MMO3ULIMUA TEOPUH IEKTPOINTUYECKON
nuccormanuu (TI]T).

XapakTepHbIE XUMUYECKUE CBOMCTBA COJIEN: CPEJIHUX, KUCIIBIX, OCHOBHBIX;
KOMIUIEKCHBIX (Ha MpuMepe COeAMHEHMI amoMUHus U InHKa). ['uaponus coneit. Cpena
BOJHBIX PaCTBOPOB: KHCJasl, HEUTpalibHas, 1enouHas. Bogopoansiil mokaszatens (pH).
Nupukatopel. OnpeneneHne xapakrepa cpebl BOJHBIX pACTBOPOB BEILECTB.

2.3.3. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH.

Peakiuu okuciIuTeIbHO-BOCCTAHOBUTEINBbHBIE, X Kiaccudukanus Kopposus
METAJJIOB U CIIOCOOBI 3aLTUTHI OT HEE. DIEKTPOIN3 PACIUIABOB U PaCTBOPOB (COMEH,
niesnoyen, Kucnot). Peakunu, noaTBEep K Aar0Me B3aUMOCBA3b Pa3JIMYHBIX KJIACCOB
HEOPraHUYECKUX COCUHEHUM.

2.4. Peuwenue mpenupogounuix 3a0au no meme: « Teopemuueckue ocHogwl
xumuu. Qowan xumus

Brluncnenne Macchl paCTBOPEHHOTO BELIECTBA, COAECPIKAIIETOCS B OIPENEIEHHOM
Macce pacTBOpa ¢ U3BECTHOM MacCOBOM Jtoyieid. PacueTsl: 00beMHBIX OTHOIIICHHH Ta30B
MpU XUMUYECKUX peakiusx. PacueTsl: TeroBoro ¢ ¢dexra peakuuu. PacueTs: MaccoBoii
JI0JM (Macchl) XUMUYECKOTO coeTuHeHus B cMecu. Hamrcanue ypaBHeHMi
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI, pacCTaHOBKA KO3(P(PUIIMEHTOB METO0OM
3JIEKTPOHHOrO OanaHca.

Tema 3. Heopranudeckast Xumus

3.1. Xapaxmepucmuxa memainiog 21a8HbIX NOOSPYNN U UX COeOUHEHUL

OO61as xapakTepucTuka MeTauioB riaBHbIx noArpymnmn [-I1 rpynmn B cBsi3u ¢ ux
ITOJIOKEHUEM B IEPUOAUYECKOMN cucTeMe XuMuueckux 3ineMeHToB .M. Menneneesa u
O0COOEHHOCTH CTPOCHHS UX aTOMOB.

XapaKkTepHbIe XUMUYECKUE CBOMCTBA IPOCTBIX BEIECTB U COCIUHEHUN METAJIIOB -
HIEJIOYHBIX, IIEJIOYHO3EMEIbHBIX, ATTFOMUHUSL.

3.2. Xapakxmepucmuka HemMemainio 2a8HblX NOOZPYNH U UX COeOUHEeHUL

OO61mas xapakTeprucTUKa HeMeTauIoB TaBHbIX noArpymnm [V-VII rpymnm B cBs3u ¢
HX TMOJIOKEHUEM B IEPUOAUYECKON cucTemMe XuMuueckux 3iemenToB [[.M. MenaeneeBa
¥ OCOOEHHOCTSIMHU CTPOEHUS UX aTOMOB.

XapaKkTepHbIE XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB U COCAMHECHHUI HEMETAIIIOB
- BOJIOPO/1a, TaJIOTE€HOB, KUCIOPOAa, Cepbl, a30Ta, hocdopa, yriepoa, KpeMHUS.

3.3. Xapaxmepucmuxa nepexooHblX 21eMEeHmo8 U UX COeOUHEeHUl

XapaKTEepUCTUKA MTEPEXOIHBIX JJIEMEHTOB — MEJIH, LINHKA, XpOMa, JKeJle3a 10 UX
MOJIOKEHUIO B IEPUOJNYECKON cucTeMe XumMuieckux anemeHnToB .M. MenneneeBa u
O0COOEHHOCTSIM CTPOEHHUS UX ATOMOB.

XapakTepHbIe XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB U COCTUHEHUN
NIEPEXOJHBIX METAIIJIOB — ME/IM, LINHKA, XpOMA, KEJe3a.

3.4. Peuwenue mpenupogounuix 3adau no meme: «Heopzanuueckan xumusn»
Pacuetsl: Mmacchl (00beMa, KOTUYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CITU OJTHO U3
BEILIECTB JIAaHO B BUJIE PACTBOPA C ONPEACIICHHON MacCOBOM J0JIE paCTBOPEHHOTO
BEILIECTBA.



Pacuetsl: MaccoBO# Wi 00BEMHOM J0JIM BBIX0/1a MTPOAYKTA PEAKIUU OT
TEOPETUYECKN BO3MOXKHOI0. PacyeTsl: MaccoBOW O (MAacChl) XUMUYECKOTO
coennHenus B cmecu. Onpenenenne pH cpensl pacTBOpoM coneil.

['eneTnueckast cBs3b MEXAy OCHOBHBIMU KJIaCCaMH HEOPTaHUYECKUX COEIMHEHUH.
KauecTBeHHbIE peakii Ha HEOpPraHMYECKUE BEIIECTBA U MOHBI.

Tema 4. Opranuyeckasi Xumusi

4.1. Yeneeooopooul

Teopust cTpoeHnss OpraHMYeCcKuX CoeMHEeHUN. M3oMepus — cTpykTypHas u
IPOCTPAHCTBEHHAsA. [ 'OMOJIOrM U TOMOJIOTUYECKUH PSIL.

Tunel cBsi3el B MOJIEKy/IaX OpraHU4eCcKuX BellecTs. [ mOpuansanus aTOMHbIX
opburaneit yriaepoaa. Pagukan. ®ynkiuonansHas rpynna. Knaccudukanus u
HOMEHKJIaTypa OPraHUuYeCKUX COCTUHEHU M.

XapakTepHble XMMHUYECKHE CBOWCTBA YTIIEBOJOPOOB: AJIKAHOB, IUKJIOAJIKAHOB,
QJIKEHOB, TMEHOB, AIKUHOB. [IpUpoIHbIE HCTOUYHUKH YTTIEBOAOPOJOB, UX NIEpepadboTKa.
MexaHn3MBbI peakLuil IPUCOCAUHEHUS B Opranndeckoil xumuu. [Ipasuno B.B.
MapkoBHHKOBa, IpaBuiio 3aiieBa A.M.

XapakTepHble XMMUYECKHE CBOMCTBA apOMAaTUUYECKUX YIJIEBOJOPOIOB: O€H301a U
ToJyoJsia. MexaHU3Mbl peakIuil 3IeKTPOPHILHOTO 3aMEIEHUsI B OPraHUYEeCKIX
peaKknusx.

BricokoMonekymnsipHble coequHeHus. Peakiiuu noivMepusanuu u
noysmkoHaeHcanuu. [lomumepsl. 11nactmaccesl, BOIOKHA, KAydyKH.

4.2. Kucnopoocooepacauue opeanuieckue coeouHeHusl

XapakTepHble XMMHUUECKHE CBOMCTBA MPeAETbHBIX OJTHOATOMHBIX 1 MHOIOATOMHBIX
CHHUPTOB, (heHoNa. XapaKTepHble XMMUYECKHE CBOMCTBA allbJACTUIOB, PEACIbHBIX
KapOOHOBBIX KUCIIOT, CIIOXKHBIX 3(UPOB. bronornueckn BaxHbie BEIIECTBA: YTIEBOIbI
(MoHOCaxapuabl, IUCaxapuibl, onucaxapuabl). Peakuuu, noareepxxaaromme
B3aMMOCBSI3b YTJIEBOAOPOJOB U KUCIOPOACOAECPKAINX OPraHUYECKUX COEUHEHUMN.

Opranudeckue COeTMHEHUs, COJIEpPKaIue HECKOJIBKO (DYHKIIMOHAIBHBIX.
OCOOeHHOCTH XMMHYECKUX CBOICTB.

4.3. A3omcoodepacawue opeanuyeckue coeOuHeHUs: U OUONOSUYECKU BANCHBIE
opeanuyecKue geujecmea

XapakTepHble XMMHUUECKHE CBOMCTBA a30TCOAEPKAILINX OPraHUYECKUX
COCIMHEHUI: aMIUHOB M aMUHOKHUCIIOT. bronornyecku BaKHbI€ BELIECTBA: )KHUPHI, OCTIKH,
HYKJIEMHOBBIE KUCIOTHL. [ opMOHBI. DepMeHTsl. MeTannopraHn4eckue COeIMHEHHS.

4.4. Pewuenue npaxmuueckux 3aoay no meme: «Opzanuyeckas Xumus
Haxoxnaenue monexynsapHoit popmynbl BeniecTa. [ eHeTHUecKas CBSA3b MEKIY
HEOPraHM4YEeCKUMHU U OPraHUYeCKUMHU BELECTBAMU. | 'eHeTnyecKas CBsI3b MEXIY
OCHOBHBIMU KJIaCCaMHU HEOPTaHUUYECKUX BellecTB. KauecTBEHHbIE peakuu Ha
HEKOTOPBIE KJIACCHI OPraHUYECKUX COSUHEHUH (AJIKEHbI, aJIKaHbl, CIIUPTHI, aJIbIAETUIbI,
KapOOHOBBIE KUCIIOTHI, YTIEBOIbI, OenKkn). MneHTudukaims opraHnueckux CoeTMHEHUH.

Tema 5. O0001IeHHEe U IOBTOPEeHHE MAaTEePHAJIA 32 KyPC IIKOJIbHbIN XMMHUH
OcHoBHbIE NOHATHA U 3aKOHBI XuMuU. [lepuoauyeckuii 3akon [{.11.Menneneesa u ero
dbuszudeckuii cmpici. Teopus cTpoeHus: oprannueckux BemiectB A.M. bytieposa u
0COOEHHOCTH OPraHUYECKUX COeTMHEHNH. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH
B HEOPraHMYECKON M OPraHUYEeCKON XUMHUU. [ 'eHeTHUecKas CBsI3b MEXKY
HEOPraHM4YECKUMHU U OPraHUYECKUMHU COETUHEHUSIMU. DKCIIEPUMEHTAIbHBIE OCHOBBI
OpPraHUYECKOW U HEOPraHUYECKON XUMMH.

PaGota ¢ KOHTpOIbHO-U3MEpUTENbHBIMU MaTepraiaMu EI'D no xumuu.



Hmoeoswiii konmponw 6 hopme ETD.

IToypouyHoe niiaHupoBaHue.

JlaTa npoBeaeHus 3aHATUI

Ne KosimnuyecTBoO
o/ HaumeHoBaHuUe pa3aesioB U TeM YACOB Inann- daxkTHu-
pyemas yecKas
1 CTpyKTypa KOHTPOJILHO- 1u
U3MepHUTeJIbHbIX MaTepuaioB EIDJ
no xumun. OcodbeHHOCTH
CaMOCTOAITEJIbHOM MOATO0TOBKH
IIKOJbHUKOB K EI"D
2 Teoperuyeckue 0OCHOBBI XUMMH. 3u
O01mas xumus

2.1 | XvMHYeCKHIA FIEMEHT U XUMHYECKas 1
CBSI3b.

2.2 | Teopus MEKTPOIUTUIECKON 1
nucconuanuu. OKUCIUTENbHO-
BOCCTAHOBHUTEJIbHBIE PEAKIIUU.

2.3 | Pemenue 3amay mo remam: «Teopus 1
AIEKTPOJIUTUYECKOMN TUCCOITUAIITN.
«OKHUCIUTETHLHO-BOCCTAHOBUTEIBHBIE
peaKIum.

3 Heoprannueckasi xumust 4y

3.1 | XapakTepucTiuka METaUIOB TIABHBIX 1
MOJITPYIT ¥ UX COCIMHEHUH.

3.2 | XapakTepucTuka HEMETaJIOB 1
TJIABHBIX TOATPYIIT U UX COSAMHEHUIN

3.3 | XapakTepucTuka METaIOB 1
n0OOYHBIX MOATPYIII U UX
COEIMHECHUM.

3.4 | Pewenue 3aa4 o reMe: 1
«Heoprannyeckast XumMus».

4 Oprannyeckasi XuMusi 4y

4.1 | Teopus cTpoeHUST OpraHUYECKUX 1
coenuHeHu. M3omepus.

YTi1eBOA0POABI — aJIKAHbI, aJIKEHBI,
UKJIOAJIKAHbI, AJIKUHBI, AJIKaJHCHBI.

42 | Peurenue 3a1a4d o TeMam. 1

«[IpenenbHble YTAEBOIOPOIBD,

«HenpenenbHble yTIeBOIOPOABD.
4.3 | Apomaruyeckue yrieBoopobl. 1
4.4 | Kucnopoacoaepskaiiye 1

OpPraHUYECKUE COCIUHEHUS
(cpaBHUTENBHAS XapaKTEPUCTUKA
CIIUPTOB, AJIbJIETHI0B U KapOOHOBBIX




KHUCJIOT). A30TcoiepKaIiie
OpPraHNYECKUE COSTMHEHHUS U
OHMOJIOTMYECKHU BaXKHBIC BEIIECCTBA

5 O060011eHNe 1 MOBTOPEHHE 4y
MaTepHaJia 3a HIKOJIbHBIN Kypc
XUMUH
5.1 | OGoOmienne Marepuana 1o Teme 1

HIKOJILHOTO Kypca «O01mas XuMusi -
pelieHre CI0XKHBIX 3a7a4, pa3oop
TUTTUYHBIX OMIHOOK.

5.2 | OGoOmieHne MaTepuaa 1o TemMe 1
IIKOJIBHOTO Kypca «Heopranndeckast
XUMUSD - peIlICHUE CIIOKHBIX 3a/ad,
pa3b0p TUMHYHBIX OMIHOOK.

5.3 | O6o06menre MaTepraia Mo TeMe 1
IIKOJILHOTO Kypca «OpraHuveckas
XUMUSD) - PEIICHUE CIOXKHBIX 33724,
pazbop TUMUYHBIX OIMIHOOK.

5.4 | Ilpomescymounas ammecmayus 1

IlepeyeHb y4eOHO-METOTUYECKOTO 00eCTIEYeHHSI.

MatepuanbHO- TEXHUYECKOE 00€ecIIeUeHHE:

1. Harnsasaele mocoOus: cepud TaOMUI] MO XWMHUH, KOJUICKIUH, MOJEIH MOJIEKYJ, HaOOphI
MOJIEJIEH aTOMOB JUIsl COCTABJICHUS MOJIEIeH MOJIEKYl. KOMIUIEKT KpHUCTAJUIMYECKUX PELIETOK.

2. IIpuGopbl, HaOOpbl MOCYAbl, TA0OPATOPHBIX MPUHAMICIKHOCTEH AN XUMHUYECKOTO
JKCIIEpUMEHTa, Habopbl peakTuBOB. Hammume nabGopaTopHOro 00OpyIOBaHMS M pPEaKTUBOB
no3BoiisieT (HopMHUPOBATh KYIbTYpy O€30macHOro OOpalleHus C BELIECTBAMH, BBITIOIHAIThH
SKCIIEPUMEHT TI0 pAcHO3HaBaHUIO BAXHEHIIMX HEOPraHMYECKHUX BELIECTB, MPOBOJIUTH
9KCIIEPUMEHTANIbHBIE PA0OTHI UCCIIEOBATENLCKOTO XapaKTepa.

3. Hammume kommbloTepa B Kiacce, J0OCTylna B kaOuHeTe K pecypcam MHTepHer, Hanuuue
KOMIUIEKTa KOMIAKT-IWCKOB MO TMpEeAMETY MO3BOJIAET CO3[aBaTh  MYJbTUMEIUITHOE
COIPOBOXkACHUE YPOKOB XMMUU, IPOBOJUTH YYAIIUMCSI CAMOCTOSTEIbHBINA MOMCK XMMHUYECKON
nH(pOpMallUY, HCIONb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUM i OOpaOOTKHM U meperadyu
XMUMHUYECKON HH(OopMaIum, e¢ npeCTaBIeHs B pa3InYHbIX (hopMax.

Y4eOHO-MEeTOANYECKUH KOMIUIEKT

1.Yueonuku xumun 8 -11 kmacco E.Pyn3utuca u ®@.I".@enpamana
JlomoTHUTE IbHBIE NCTOYHUKH:

1.demo-Bepcun OI'D u ET'D .

2.CoopHukH 3K3ameHanmoHHbIx 3amanuii OI'D u EI'D 3a mocnenHmii roj, peKOMEHI0BaHHBIX
DOUITN.







