MVYHUIINITAJIBHOE ABTOHOMHOE OBUIEOBPA30OBATEJIBHOE YUPEXJIEHUE

TUMHA3HUS Ne3
Pexomennosana Yreepxnaio
Merommgecknm Coserom - HpuxasNe 2
MAOY I'umuazus Ne 3 « " »f< 2020
[Mporokon Ne © HAupexrop MAOY Namuazug Ne 3
et » e 2020, _3.A. ConomoH
Ilpencenarens MC
O.10. Benoea

JOINOJIHUTEJIbHASA OBIIEOBPA3OBATEJIBHAS OBIIIEPA3BUBAIOIIIASA
IMPOI'PAMMA

«OBIIASA XUMMUS»

HampaBneHHOCTh: eCTeCTBEHHOHAYYHAs
YpoBeHb nporpamMmebl: 6a30BbIN
Bospact ygamuxcs: 16-17 et (11 kmacc)
Cpok peanuzanuu: 1 rox (30 yacos)
DopMBbI OpraHu3alni: OYHAs

ABTOp-COCTaBI/ITeHB .
Cranucnasen FOpuit Hukonaesuy,
[Temaror 7OMOHUTEILHOTO 0OpA30BAHUS

HNura
2020



Pasznen 1. « Kommieke OCHOBHBIX XapaKTePUCTHK 00pa3oBaHMsi: 00beM, COepPKaHMe,
IUIAHNpYeMble Pe3yJbTaTh».

1.1 IosicHuTeIbHAA 3aIUCKA.

PaGouass mporpamma IOMOTHUTENBHOTO OoOpa3zoBaHusi «OOmias xumus» it ydammuxes 11
KJlacCca COCTAaBJCH HAa OCHOBE MPOrpaMMbl Kypca «Pewenue 3adau no xumuu, 10-11 xnaccoei:
noocomoska « EID no xumuuy, asmopos Kapnyxumou M.B. u Konuanosoii JIB.
(http://ipkps.bsu.edu.ru/ ; bereopoo).

Pabouas nmporpamma kypca "O6miast xumus' paspaboTaHa B COOTBETCTBHH C HOPMATHBHBIMU
JIOKYMEHTaMHU:

denepanbHbIil 3aK0H «3aK0H 00 oO6pazoBanuu B Poccuiickoit denepanum» (Ne273 ot
29.12.2012r);

Konnenmus pa3Butus 1onodHUTEIbHOTO 0Opa3zoBanus aereid (Nel726-p ot 04.09.2014r.);

[Mopsimox ~ opraHmM3amii W OCYIIECTBIICHUS  00pa3oBaTENbHON  JIEATEIBHOCTH  TIO
JOTIOJTHUTEIBLHBIM 0011Ie00pa3zoBaTeabHbIM porpammam (Nel96 ot 09.11.2018r.);

CaHUTapHO-MMHUIEMUOJIOTHICCKUE TPEOOBaHUS K YCTPOWMCTBY, COACPKAHHUIO M OpraHU3alluu
pexxuma paboThl  00pa3oBaTENbHBIX  OpraHu3aluid  JOMOJIHUTEIBHOrO o0pa3oBaHUs jaeTei
(2.4.4.3172-14 Ne41 ot 04.07.2014r.);

Crparerust pa3Butusi Bocriutanusi B Poccuiickoit ®denepanuu Ha nepuoa g0 2025 roma (Ne
BK-53/09 ot 19.01.2015r1.);

[Ipodeccuonanbusblii crangapt «llegaror 1ONOTHUTENEHOTO OOPAa30BaHUS JETEH U B3POCIBIX)
(Ne298H ot 05.05.2018r.);

MeTtoauueckue pEKOMEHIaluu o MPOEKTUPOBAHUIO JIOTIOTHUTEIbHBIX
o0mieo0pa3oBaTeIbHBIX 00mEepa3BuBamuUX mporpaMm B Pecmyoimke Komu (Ne 07-13/631 ot 19
ceHTsa6ps 2019 1.)

AKTyaJabHOCTh HPOTpaMMBbl 3aKJIHOYaeTCsl B TOM, YTO B HACTOsIEE BpeMs BO3HHMK DPa3phIB
MEX/1Yy YPOBHEM H3Y4YEHHMS] XUMUU B OCHOBHOW U TOJHOW CpeJHEH IIKOoNEe W MOTPEOHOCTHIO
o01iecTBa B IPaMOTHBIX CIEUUATUCTaX B 00JAaCTH XUMHM, a OOYYaroLIUMCS MPEeJOCTaBIIAETCS
JIOTIOJIHUTEIbHAS] BOBMOXKHOCTh PAaCIIMPUTh CBOU 3HAHUS 110 XUMHUHU. DTO OCOOEHHO aKTYyaJIbHO JUIS
HIKOJBHUKOB, OOydJarouuxcs Ha 0a30BOM YpOBHE, TaK KaK KOJIMYECTBO YacOB, OTBOIAMMBIX JJIs
M3Y4YEHHUsS] XMMHMM B IIKOJIBHOM Kypc€ $IBHO HEIOCTATOYHO JUIsl (DOPMHpPOBAHUS YCTOWYMBBIX
IIPEJCTAaBICHUM O CYIIHOCTHM XMMMYECKHUX IPOLECCOB M TMOHMMAaHUS 3aKOHOB XUMHUHU. OCHOBHOMU
aKLEHT Mpu pa3pabdoTKe MpPOrpaMMbl Kypca JenaeTcs Ha peleHuH 3aaad 1o Omokam: «OO1mas
xumus», «Heopranuueckas xumus», «Opranundeckas xumus». [IporpaMMa mo3sosisieT ydamumcs,
o0yaziass MUHUMAJIbHBIMHU 3HAaHUSIMU B 00JIACTU XMMHUHU, OCO3HATh BAXKHOCTh XUMUYECKUX 3HAHUU.

Hosusna nporpammsl

Pemenne 3amau — He camouenb, a METOJA IIO3HAHUS BEUIECTB M HX CBOWCTB,
COBEPIICHCTBOBAHUS M 3aKpPEIUICHUs 3HAHMW ydanuxcs. Hepe3 pelleHue 3agad OCYLIECTBIAETCS
CBS3b TEOPUU C TIPAKTHKOW, BOCIUTBHIBAKOTCS CaMOCTOSTENBHOCTh M LEJIECYCTPEMIIEHHOCTD,
(bopMupyIOTCS palliOHaIbHbIE IPUEMbI MBIIIICHUSI.

YMeHue pemarh 3ajaud ABISETCS OJHHUM M3 IOKa3aTesled ypOBHS PAa3BUTUS XMMHUYECKOIO
MBIIIEHUS], TTyOMHBI YCBOEHUS IIKOJIbHUKAaMH y4eOHOTrO MaTepHualia, YTo MO3BOJUT B JajbHeHIIeM
YCIIEIIHO 3aHUMAaThCid B BBICIIMX Y4eOHBIX 3aBEJCHMAX 110 BBIOpaHHOMY MpPOQMIIO (XUMUS,
ouosnorusi, pu3nKa).

Krnaccudukanus nporpammsl

Tun — onHOYpOBHEBAA

Bua o ypoBHIO ycBOeHUs — 6a30BbIi
HampaBneHHOCTB — ecTeCTBEeHHOHAYYHAas
dopma o0yyeHus - ouHas

Kareropun yuammxcs — 16-17 ner (11 knacc)
Pexxnm 3ansTuii —1 pa3 B Henento 1o 1 gacy
Bun 3aHsTHI — MHAMBUAYaIbHBIE U TPYIIIOBbIE


http://ipkps.bsu.edu.ru/

Cpoxk peanuszanuu nporpammsl - 1 roa
Cocras rpyIibl - TOCTOSTHHBIN

['oapt oOyueHus KommaectBo uacoB B | KommuecTBo yueOHbIX | Bcero  dacoB  Ha
(kmaccor) HEJIEII0 HEIENb y4eOHBIN TOJT

11 xnacc 1 30 30

Bcero yacos: 30

1.2 Hesn 1 32124 NPOrpamMMbl

Ienp: moaroroBka ydamuxcs k caade EI'D mo xumuu, popMupoBaHre XUMHUECKON KapTHUHBI
MHpa, IOCPEICTBOM pACIIMPEHUE KPYro3opa ydalluxcs, 3aKpeIJICHUs, COBEPIICHCTBOBAaHUA U
yrIIyOJeHus XUMAYECKHUX TOHATUN O BEIIECTBaxX M mpoleccax, (OPMUPOBAHUS YMEHHI U HABBIKOB
IIPUMEHEHHUSI ITOJTYyYEHHBIX 3HAaHUHM K PEIICHUI0 KOHKPETHBIX XUMUYECKHX 3a/1a4.

3anaum:

- HAy4UTh 00yYaronuXxcs IprueMaM peleHus 3a1a4 pa3InuHbIX TUIIOB;

-3aKpeNUTh TEOPETUYECKHE 3HAHUS INKOJBHUKOB 1O Haubojiee CIOXKHBIM TeMaM Kypca
o0111eii, HeOPraHU4YEeCKON U OPraHNYeCKON XUMHH;

-CcrnocoOCTBOBAaTh  MHTETPAllMM  3HAHUM  ydamuxcs 1O  TOpeaMeTaM  eCTECTBEHHO-
MaTeMaTH4YeCKOro LIMKJA PY PEIICHUH PACYETHBIX 3a/1a4 110 XUMHUH;

- IPOAOJDKUTH (HOPMUPOBAHKME YMEHUS aHATH3UPOBATh CUTYAIUIO U IeTIaTh MPOTHO3BI,

pa3BuBaTh yueOHO-KOMMYHHMKATHUBHBIE HABBIKU IPU MTOJATOTOBKE K CEMUHAPCKUM 3aHATHSIM.

1.3. Conep:xanue NporpaMmbl

KOJIMYECTBO
HA3BAHMUE TEMbI YACOB
TEMA 1. CTPYKTYPA KOHTPOJIbHO-U3MEPUTEJIbHBIX 1

MATEPUAJIOB EI'D T10 XUMUU

Cnemudukamus EI'D mo xumuun. Ilnan sx3ameHanmonHoi pabotrel EI'D mo
xumun.  ([IPUJIOKEHUE «k cnenudukanum). KoaudukaTtop 3iieMeHTOB
cogepkanuss mo xumuum s cocrasieHus KHMMos EI'D.  KontposbHO-
W3MEPUTENIbHBIE MaTepHaIbl M0 XUMHUHU TPEABIAYIIUX JET (aHalu3 TUIUYHBIX
OIH00K).

Xapaxkrtepuctuka cogepxxkanus EI'D mo xumuun. OcoObeHHOCTH
CaMOCTOATENIbHON MOATOTOBKHU JJOMa MO TPEHUPOBOYHBIM MaTtepuanaM. HTepHeT-
pecypchl i MOATOTOBKH MKOJLHUKOB K EI'D mo xumun.

TEMA 2. TEOPETUYECKHNE OCHOBBI XIMHWHU. OBIIIA S XMW 8

2.1. Xumuueckuii snemenm

CoBpeMeHHbIE TPEACTABICHUS O CTpoeHUU aroMa. CTpoeHue 3IEKTPOHHBIX
000JI0YEK aTOMOB 3JICMEHTOB IMEPBBIX YETBIPEX MEPHOJOB: S-, P- U O-37EMEHTHI.
OnekTpoHHass KoHburypauus aroma. OCHOBHOE U BO30YXKICHHOE COCTOSIHHE
aTOMOB.

[lepuoanueckuii 3aKOH M MEPUOJUYECKAS] CUCTEMA XUMHUYECKHUX 3JIEMEHTOB
JI.1. MenneneeBa. Paanycbl aTOMOB, X NEPUOAMYECKUE U3MEHEHUS B CHCTEME
XUMUYECKUX DIIEMEHTOB. 3aKOHOMEPHOCTM U3MEHEHHUS XMMHYECKUX CBOWCTB
JJIEMEHTOB W WX COEAMHEHWH 1o TmepuogaMm U rpynmaMm. [loHsarue o
PaaOAKTUBHOCTH.

2.2. Xumuueckas cé:13b U CmpoeHue seujecmea

KoBanienTHass xumuyeckas CBA3b, €€ pPAa3HOBUAHOCTH (TOJIApHAs H
HETIOJSIPHAs), MEXaHU3MBI 00pa30oBaHUsA. XapPAaKTEPUCTUKH KOBAJECHTHOW CBS3H
(nmuHa u sHeprus cBsizu). MoHHas cBs3b. Mertaminueckas cBsizb. BomoponHas
CBSI3b.

DneKTpooTpULaTeNbHOCTh. CTENeHb OKUCIEHUS U BAJEHTHOCTh XMMHYECKUX
JJeMEeHTOB. BemectBa  MOJEKYISIPHOTO W HEMOJICKYJISIPHOTO  CTPOCHHUSI.
3aBUCHMOCTB CBOMCTB BEIIECTB OT OCOOCHHOCTEHN MX KPUCTAIUTMUECKOMN PeIIeTKH.




2.3. Xumuueckue peaxyuu

2.3.1. Xumunueckasi KHHETHKA

Knaccudukanuss xumuyeckux peakuuid. TemnoBoil »QexT XUMUYecKoit
peakuuu. TepMmoxumuueckue ypaBHeHUs. CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT
pa3nu4HbIX (PaKTOPOB.

OO6paTtumbie 1 HEOOpaTUMble XUMUYECKUE PEaKIuu. XUMUYECKOE PaBHOBECHE.
CMerieHne XMMHUYECKOTO PAaBHOBECHS TIOJ] ICHCTBHEM PA3ITUYHBIX (PaKTOPOB.

2.3.2. Teopust 31EKTPOIUTAYECKON AUCCOIUALINMI

DNEeKTPOIUTHYECKAS JAMCCOLMALMS 3JIEKTPOJIMTOB B BOJHBIX pPacTBOpaX.
CunbHble U cradble 3JIeKTPOIUThL. Peakiinu HOHHOTO OOMeHa.

XapakTepHble XHUMHYECKHE CBOWCTBA OKCHIOB: OCHOBHBIX, aM(OTEpHBIX,
KHCIIOTHBIX. XapaKTepHbIE XHUMHUYECKHE CBOWCTBA OCHOBAHUNW M aM(pOTEPHBIX
TUAPOKCUIIOB. XapaKTEepHble XHMHUYECKHE CBOMCTBA KHUCIOT. XapaKTEpUCTHUKA
OCHOBHBIX KJIacCCOB HEOPraHWYECKHUX COCOUHEHHH ¢ TMO3ULIHUU  TEOPHH
anekTposuThyecko auccounanuu (TI/L).

XapakTepHble XMMHYECKHE CBOMCTBA COJIEH: CpPEAHHMX, KHCIBIX, OCHOBHBIX;
KOMIUIEKCHBIX (Ha IpUMEpPE COEIMHEHUHN aJlOMUHUS U LMHKA). ['maponus conei.
Cpena BOAHBIX pacTBOpPOB: KHUCHAs, HEWUTpaibHas, MIeNo4YHas. BogopoaHsiii
nokazarenb (pH). Wuoukaropel. OmnpenesneHue xapakTepa cpeabl BOJHBIX
pPacTBOPOB BEILIECTB.

2.3.3. OKUCAUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINU

Peakuuu OKHCIUTENbHO-BOCCTAHOBHUTENbHBIE, WX Kiaccudukanus Kopposus
METAJIJIOB U CIIOCOOBI 3aIIUTHI OT HEE. DJIEKTPOJIU3 PacIUIaBOB U PACTBOPOB (COJIEH,
mienouei, Kucnor). Peakunu, moATBep K IaoIue B3aUMOCBA3b PA3IMUHBIX KJIACCOB
HEOPraHMYECKUX COEAUHEHUH.

2.4. Pemenue TpeHHPOBOYHBIX 3amad Mo Teme: «TeopeTHueckue OCHOBBI
xuMmun. O0IIas XUMUI»

Brruncnenme Maccbl paCTBOPEHHOTO BEILIECTBA, COACPKAILIETOCS B
ONPEACIEHHON Macce pacTBOpPa C M3BECTHOM MaccoBOM noJei. Pacuerst:
00BEMHBIX OTHOILICHUH Ta30B MPU XUMHYECKHUX peakiusaX. Pacuersl: TemaoBoro
a¢dekra peakiuu. PacueTsl: MacCcoBOM J0JIH (MACChl) XHMHUYECKOTO COSAMHCHHS B
cMmecu. Hamucanue ypaBHeHUH OKMCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINH,
paccTaHOBKa K03 (HUIIMEHTOB METOZOM dJIEKTPOHHOTO OajaHca.

TEMA 3. HEOPTTAHMYECKAA XUMUA

3.1. Xapaxmepucmuka mMemannos eiaeHblx NOOZPYNN U uUx COeOUHeHUll

OOmas xapakTepucTUka MeTauioB riaBHbIX moarpynm I-III rpymm B cBs3u ¢
WX TIOJO)KEHUEM B TEPUOAUYECKOM CHUCTEME XHMHYECKHX 3iemeHToB JI.M.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS MX aTOMOB.

XapakTepHble XHMHUYECKHE CBOMCTBA TMPOCTHIX BEHIECTB W COECAUMHEHHM
METAJUIOB - HIEJIOYHBIX, IIEJIOYHO3EMEIIBHBIX, ATFOMUHUS.

3.2. Xapaxmepucmuka HemMemaio 21aéHblX NOOSPYNN U UX COeOUHEeHU

OOmiast xapakTepuCTHKa HeMeTasioB IiaBHbIX noarpynn IV-VII rpynn B
CBSI3U C UX IMOJOKEHUEM B MEPUOJIUYECKON CUCTEME XMMHYECKUX 3yieMeHToB J[. M.
MenzeneeBa 1 0COOEHHOCTSIMHU CTPOEHUS X aTOMOB.

XapakTepHble XHMHUYECKHE CBOMCTBA TMPOCTHIX BEHIECTB W COECAUMHEHHM
HEMETAIIJIOB - BOJIOPO/Ia, TAIOTEHOB, KUCIOPO/a, Cephl, a30Ta, hocdopa, yrieposa,
KPEeMHHS.

3.3. Xapakmepucmuka nepexooHsix 1eMeHmo8 U ux cOeOuHeHul

XapakTepuCTUKa MEPEXOAHBIX AJIEMEHTOB — MEIHW, IIMHKA, XpOMa, Keje3a 1o
WX TIOJIOKEHHID B TNEPUOAMYECKONW CUCTEME XHUMHYECKHX dnemeHtoB JI[.M.
MeneneeBa 1 0COOEHHOCTSIM CTPOCHHUSI X aTOMOB.

XapakTepHble XUMHUYECKHME CBOWCTBAa MPOCTBIX BELIECTB W COCAUHEHUH
MEePEXOJHBIX METAINIOB — MEJIH, [IMHKA, XpPOMa, HKEJe3a.

3.4. Pewenue mpenupoounvix 3aoau no meme: «Heopeanuueckas
XUMUA»
Pacuetsl: mMacchl (0ObeMa, KOJMYECTBA BEHIECTBA) MPOAYKTA pPEaKIMH, €CIU
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OJHO M3 BEIIECTB [JAaHO B BHJIE pPacTBOpa C OMNPEICICHHOW MacCOBOM J0JIei
PacTBOPEHHOIO BEIIECTBA.

Pacuersl: MaccoBoil MM OOBEMHOW JOJM BBIXOJA MPOAYKTA PEAKIUH OT
TEOPETUYECKH BO3MOXKHOTO. Pacuerpl: MaccoBod 1oiu (Macchl) XHUMHYECKOTO
coenunenus B cmecu. Onpenenenue pH cpenibl pacTBOpoM CoieH.

['eneTnyeckas CBSI3b MEKy OCHOBHBIMH KJIAaCCAMU HEOPraHUYECKHUX
coenrHeHni. KayecTBEHHbIE peakIiuy Ha HEOPraHUYECKUE BEIIECTBA U HOHBI.

TEMA 4. OPTAHUYECKAS XUMU A
4.1. Yenesooopooul

Teopust cTpoeHuss OpraHMYECKUX COeAMHEHUU. M3omepusi — CTpyKTypHas u
MPOCTPAHCTBEHHAsA. [ OMOJIOTY U TOMOJIOTUYECKUH DS,

Tunsl cBa3eil B MoJieKyjlaX OpraHM4ecKuX BelecTB. [ uOpuanzanus aToOMHBIX
opOutaneit yriepona. Pamgukan. @ynkumoHanbHas rpynmna. Kimaccupukanus wu
HOMEHKJIaTypa OPraHMYeCKUX COCAMHEHUN.

XapakTepHble XUMHUYECKUE CBOMCTBa YIJIEBOAOPOIOB: aJIKaHOB,
LUMKIOAIKAHOB,  AJKEHOB, JIUEHOB, QJKWUHOB. [IpupogHbBle  HCTOYHHMKHU
yIICBOJIOPO/IOB, WX TepepaboTka. MeXaHW3MBl pPEaKIUil TPHUCOCAUHEHUS B
opranndeckoi xumud. [IpaBuno B.B. MapkoBHukoBa, mpaBuiio 3aiiiieBa A.M.

XapakTepHbIe XUMUYCCKUE CBOKWCTBA apOMATHICCKUX YIIICBOIOPOIOB: OEH30I1a
U Tonyosna. MexaHu3Mbl peakiuil MeKTPOPUIBHOTO 3aMEIIeHHs] B OPraHUYECKUX
peaKIusX.

BricokoMomnekymnsipable coeuHeHus. Peakuny nmonuMepusaniu u
nonukonaeHcanuu. [lomumepsl. [1nacTmaccel, BOJIOKHA, KAy4yKH.

4.2. Kucnopoocoodepaicawue opeanuueckue coeOuHeHus

XapakTepHble XUMHUYECKHEC CBOHCTBA TPEICIBHBIX  OJHOATOMHBIX U
MHOTOaTOMHBIX  CHOUPTOB, ¢eHona. XapakTepHble XHUMHYECKHE CBOMCTBa
QJIBJICTHJIOB, MPEACITLHBIX KapOOHOBBIX KUCIIOT, CIOXKHBIX 3(pupoB. bronorndeckn
Ba)KHBIC BEILIECTBA: YIJIEBOABI (MOHOCAXapHabl, AMCAXAPHJbI, MOJIHCAXAPUIIBI).
Peakiun, MIOITBEPIK IAIOTITUE B3aUMOCBSI3b YIIEBOAOPO/IOB u
KHCIIOPOJICOICPKAIIUX OPTaHUYECKUX COCTUHEHHIH.

Opranuveckre COCAMHCHHUS, COJCPIKANIUE HECKOIbKO (YHKIIMOHAIBHBIX.
Oco0eHHOCTH XMMHUYECKUX CBOMCTB.

4.3. Azomcooepcawue opeanuyeckue COeOUHeHUs U OUON02UYEeCKU BAINCHbLE
opeaHudeckue geuecmaa

XapakTepHble XWMHUYECKHUE CBOWCTBA  a30TCOJMEPIKANINX  OPraHUYCCKHX
COCIMHEHMI: aMUHOB U aMHUHOKHUCIIOT. BUONTOrMYecKky BasKHbIE BEIIECTBA: KHUPHI,
0enKkH, HYKJIEMHOBbIE KHUCIOTHL. ['opmoHbl. DepMeHTH. MeramiopraHu4ecKue
COEIMHEHHS.

4.4, Pewenue npaxmuyeckux 3a0ay no meme: « Opeanuueckas Xumusi»

Haxoxnaenne MonekymnsipHoit ¢popmMymbl BelecTBa. [ eHeTHueckas CBA3b MEXKIY
HEOPTaHWYECKUMHU U OPTAaHUYECKUMU BeIIeCTBaMHU. | eHeTHYIecKas CBSI3b MEKTY
OCHOBHBIMH KJIacCCaMH HEOpPraHW4ecKuXx BemlecTB. KauecTBeHHBIEC peakiuu Ha
HEKOTOPBIC KJIACCHI OPTAaHMYECKHUX COSAMHCHHN (AJIKCHBI, aJTKAHBI, CITUPTHI,
aNbJIeTU/Ibl, KApOOHOBBIE KUCIOTHI, YTIIEBOABI, Oenku). UneHTudukanus
OPraHNYeCKUX COCTMHEHUH.

TEMA 5. OBOBILIEHUE U ITOBTOPEHUE MATEPUAJIA

OCHOBHBIE  TOHSTUA W 3aKOHbl  XuMuM. [lepuoandyeckuii  3aKOH
JN.M.MengaeneeBa u ero ¢uznyeckuil cMbIcI. Teopus CTpOSHHS OpPraHHMYECKUX
BemiectB A.M. bByriaepoBa U 0COOEHHOCTH OpPraHUYECKUX COEIMHEHUH.
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMM B HEOPTAaHUYECKON M OPraHMYECKOU
xuMud. ['eHeTHdeckass CBA3b MEXKIYy HEOPTraHMYECKUMH U OpPTraHUYECKUMHU
COCIMHEHUSIMU. DKCIEPUMEHTAIbHbIE OCHOBBI OPTaHMYECKOW M HEOPraHMYECKOU
XUMUHU.

PaGota ¢ KOHTpONBEHO-U3MepUTENHHBIMU MaTepuanamu EI'D mo xumuu.

Wrorossiii kKoHTpOJIb B hopme EI'D.




1.4. Ilnanupyembie pe3yJbTaThbl.
N3ydenue kypca JaeT BO3MOXKHOCTD YYaIIUMCSI JOCTUYD CIIEAYIOIIUX Pe3yIbTaTOB Pa3BUTHS.

JIMYHOCTHBIE pE3yabTATHI:

(dbopMHpOBaHKE IEJIOCTHOIO MHPOBO33PCHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKHU, a TAK)KE COLUAIBHOMY, KYJIBTYPHOMY, SI3BIKOBOMY U
JTYXOBHOMY MHOTOOOpa3Hi0 COBPEMEHHOTO MHUPA;

(dbopMHpOBaHHE OTBETCTBEHHOT'O OTHOIICHHS K YYEHHIO, TOTOBHOCTH W CIIOCOOHOCTH K
CaMOpAa3BUTHIO M CaMOOOpPA30BaHMIO HAa OCHOBE MOTHBAIIMKM K OOYYCHHIO W IO3HAHHUIO, BHIOOPY
npodWILHOTO 00pa3oBaHMsl HAa OCHOBE MH(POPMAIMU O CYHICCTBYIOIIUX MPOMECCHIX U JIUYIHBIX
npo¢eCCHOHATBLHBIX NPEAIIOYTEHUH, OCO3HAHHOMY IIOCTPOCHUIO WHJVBHIyaJIbHOU
00pa3oBaTeNbHON TPACKTOPHH C YIETOM YCTOHUMBBIX TTO3HABATEILHBIX HHTEPECOB;

dbopMHpOBaHHE KOMMYHHKATHBHON KOMIIETGHTHOCTH B 0Opa3oBaTeiIbHOM, OOIICCTBEHHO
MOJIE3HOM, Y4eOHO-MCCIIeI0BATEIbCKOW, TBOPUSCKON U IPYTUX BHJAX JACATEIBHOCTH;

(dbopMUpOBaHHE TMOHUMAHUS [IEHHOCTH 3JJOPOBOTO W OE30MacHOTO 00pa3a KU3HU; YCBOCHUE
MPaBUJI MHIUBUAYAIHHOTO U KOJUICKTHBHOTO OE30MACHOTO TIOBEJICHUS B YPE3BBIYAWHBIX CUTYAIIHSX,
YIPOKAKOUIUX KU3HU U 3I0POBBIO JIFOJEH;

dbopMHUpoBaHKUE TO3HABATEIBHONH W HH()DOPMAIMOHHOW KYJIBTYphl, B TOM YHUCIIC Pa3BUTHE
HaBBIKOB  CAMOCTOATENBHON pabOThl ¢ y4EOHBIMH TOCOOHMSIMHM, KHUTaMH, JOCTYIHBIMHU
WHCTPYMEHTAMHU U TEXHHYCCKHUMHU CPEACTBAMU HH(POPMAITMOHHBIX TEXHOJIOTUH;

Pa3BUTHUC TOTOBHOCTH K PCHICHUIO TBOPUYCCKUX 3ajad, YMCHHA HAXOAHUTb aACKBATHBLIC
CIOCOOBI TIOBEJICHHUS W B3aUMOJICHCTBUSI C MapTHEPaMHU BO BpeMs YYeOHOH M BHEY4YeOHOM
JESTeIbHOCTH, CIIOCOOHOCTH OLIGHUBATh MPOOJEMHbIE CHUTyallud MW OINEPAaTHBHO TNPHHUMATh
OTBETCTBCHHBIC PEUICHUS B PA3JIUNYHBIX MPOYKTUBHBIX BUIAX JIEATCILHOCTH.

MertanpeamMeTHble pe3ybTaThl:

OBJIA/ICHUE HAaBBIKAMH CAMOCTOSTEIILHOTO TPUOOPETEHHsI HOBBIX 3HAHUH, OpraHU3aIlHud
y4eOHOM NesTeIbHOCTH, TIOUCKA CPE/ICTB €€ OCYILECTBICHUS;

YMEHHME IUIAHUPOBATH IYTH JOCTH)KEHMs II€JIed Ha OCHOBE CAaMOCTOSATEIbHOTO aHajlu3a
YCIOBUH U CPENCTB UX JIOCTHUXKEHHMS, BBIIEIATH aJbTEPHATHUBHBIE CIIOCOOBI AOCTHIKEHHS IeTU U
BBIOMpaTh Hanbosee 3GpHeKTUBHBIN CIOCO0;

yMEHHUE MOHUMAaTh MpoOIeMy, CTaBUTh BOIPOCHI, BBIIBUraTh I'MIIOTE3Y, 1aBaTh ONpEeICHHUE
MOHATHUSIM, KJIaccu(UUUPOBATh, CTPYKTypUpOBAaTh Marepual, IPOBOAUTH OSKCIIEPUMEHTHI,
apryMEeHTHPOBaTh COOCTBEHHYIO MO3UIINIO, (POPMYIHPOBATH BHIBOBI U 3aKIIOYECHUS;

YMEHHE COOTHOCUTb CBOU JCHCTBHS C IUJIAHUPYEMBIMU peE3yJbTaTaMH, OCYLIECTBIIATH
KOHTPOJIb CBOEH JEATENbHOCTH B TMPOLECCEe JOCTHXKEHUS pe3ysbTaTa, OMNPEeAEssTh CIIOCOObI
NEeHCTBUI B paMKax NpEeUIOKEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JECHCTBUS B
COOTBETCTBUH C U3MEHSIIOIIEHCS CUTYyallueEN;

yYMEHHE M3BJIEKaTh MH()OPMALMIO U3 PA3IUYHBIX MCTOYHUKOB (BKJIOYAsl CPEJCTBA MacCOBOM
uHbopMalMY, KOMIAKT-TUCKHM Y4eOHOro Has3HadyeHus, pecypcbl HMHTepHeTa), cB0OOAHO
MI0JIb30BAThCS CIIPABOYHOM JINTEPATypOil, B TOM YMCJIE M Ha 3JIEKTPOHHBIX HOCHUTENSAX, COOJI0/IaTh
HOPMBI HHPOPMALIMOHHOW N30MPATETbHOCTH, ITUKH;

YMEHHE Ha MPAKTUKE T[0JIb30BaTbCSl OCHOBHBIMHU JIOTUYECKMMHU IpUEMaMH, METOJlaMu
HaOJI0ACHNUS, MOIETIMPOBAHNUS, OOBSICHEHHSI, PELICHUs IPOOIeM, IPOTHO3UPOBAHUS U JIP.;

yMeHHe paboTarh B rpymnne — 3QQPeKTUBHO COTPYIHHYATh U B3aWMOJEWCTBOBAaTh HAa OCHOBE
KOOP/AMHAIIMH Pa3IMYHbIX MO3UIMHA MTPU BBIPAOOTKE OOIIEr0 PEelIeHUs B COBMECTHOM JIeITEbHOCTH;
ClIylIaTh MapTHepa, (opMyIHpoBaTh M apryMEHTHUPOBATh CBOE MHEHHE, KOPPEKTHO OTCTauBaTh
CBOIO TO3UIMI0 M KOOPAMHMPOBATb €€ C IO3MIHMHM MapTHEPOB, B TOM YHCIE B CHUTyallUH
CTOJIKHOBEHHUS! MHTEPECOB; MPOAYKTUBHO pa3peuiaTb KOH(MIMKTHI Ha OCHOBE ydeTa HWHTEPECOB U
MO3UIMI BCEX €ro YYacTHHUKOB, IMOMCKa M OLIEHKH aJbTEPHATUBHBIX CIOCOOOB pa3pelieHus
KOH(QJIUKTOB.

Hpe,Z[MeTHLIC PE3yIbTaThI:



(l)OpMI/IpOBaHI/Ie CUCTCMATU3UPOBAHHBIX HpeI[CTaBHCHI/Iﬁ 0 BCHICCTBAX, UX MNPCBPALICHUAX U
IPaKTHYECKOM TPHUMEHEHUH; OBIIAQJCHHE MOHATHHHBIM armapaTroM W CHMBOJHYECKHM SI3BIKOM
XHUMUU;

OCO3HaHNE OOBEKTHBHO 3HAYMMOCTH OCHOB XMMHYECKOH HAayKH KaK 00JAacTH COBPEMEHHOTO
C€CTCCTBO3HAHUA, XHMMHYCCKUX HpeBpameHHﬁ OPraHu4YCeCKUX M HCOPraHWYCCKHUX BCHICCTB KakK
OCHOBBI MHOTUX SIBICHHH JKMBOW M HEXKHBOH MNpPUPOABL;, YriayOJieHHE TpeNCTaBICHUN O
MaTCpruaJIbHOM CIUHCTBC MHUPA,

OBJaJlCHNE OCHOBAMH XHMHYECKOHl T'pDaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATH U
00BEKTUBHO OLCHUBATh JKU3HCHHBLIC CUTYyAllUHU, CBA3AHHBIC C XI/IMI/Ief/’I, HaBBIKAMH 0€30I1aCHOIO
oOpalleHnsl ¢ BEIIECTBAMH, UCIOIb3YEMbIMU B MOBCEIHEBHOM JKMU3HH; YMEHUEM aHAIM3UPOBATH U
IUITAHUPOBATh SKOJOIMUYECKU 0€30I1acHOE MOBECHUE B LIENIAX COCPEKEHUS 3J0POBbS U OKPYXKAIOLIEH
cpensl;

dbopMUpOBaHHE yMEHUW yCTaHAaBIMBATh CBS3W MEXIy pEalbHO  HAOIIOAaeMBIMHU
XMMHUYECKHMHU SIBJICHUSIMH U TIPOLIECCAMH, MPOUCXOAALIIMMHU B MHKPOMHPE, OOBSCHATH MPUYUHEI
MHOT000pa3us BEIIECTB, 3aBUCHMOCTb MX CBOMCTB OT COCTaBa U CTPOCHHS, a TAK)KE 3aBUCUMOCTh
IPUMEHEHHS BEIECTB OT MX CBOMCTB;

HpI/IO6peTeHI/I$I OIIbITa MUCIIOJIb30BAHHA PA3JIMYHBIX MCTOJ0B U3YUCHUA BCUICCTB, Ha6HIOIIeHI/I$I
32 WX TPEBpAllCHUSAMH NpPU MPOBEICHUM HECIOXKHBIX XHMMHYECKHX OSKCIHEPHMEHTOB C
HCIOJIb30BaHUEM JIa0OPAaTOPHOTO0 000PYAOBAHUS U TPHUOOPOB.

Paznen 2 «KoMmiiekc OpraHM3alMOHHO-TIEJArOrHYeCKHX YCJIOBMii, BKJIWOYaMMi ¢opmbl
aTTecTalum».

2.1. KanenaapHblii ydueOHbIN rpauk NporpamMmasl.
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TEMA 1. CTPYKTYPA KOHTPOJIbHO-U3MEPUTEJIbHbBIX
MATEPHAJIOB EI'D I10 XUMHAMU.
1. Ctpykrypa KUM. Tumnossie OIMOKH P BHITIOTHEHUN
3ananuit EI'D mo xumun. OcoO€HHOCTH MOATOTOBKH K 9K3aMEHY.
TEMA 2. TEOPETUYECKHE OCHOBBI XUMHWU. OBIIIA A
XUMUAI
o |2. XuMUYeCKUi DIEMEHT U XUMHUYECKas CBS3b
=
5 |3. Pemrenwe 3a1a4 1o TeMe: « XUMHUYECKH JIEMEHT U
E XUMHYECKasl CBS3b)
=
~ |4. XuMuueckass KHHETHKa
5. Pemenne 3amad 1mo teme: « XUMHUYecKass KHHETHKA»
6. Teopust 3NEKTPOIUTUUECKON JTUCCOIIUALIUN
7. Pewienue 3anau no teme: «Teopust 3EKTPOTUTHIECKOM
JTIACCOITUAITAN
8. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU
~ |9. Pemenne 3ana4 no Teme: «OKHCIUTENIBHO-BOCCTAHOBUTENILHBIE
E peaKLm
E TEMA 3. HEOPTAHMUYECKAA XUMUA
7 | 10. XapakrepuCcTHKa METAILIOB IJIaBHBIX TOATPYIIIT U UX
| coenquHeHU




11. Pemienue 3agaud no teme: «lllenodynsie u meI09HO3EMETbLHbBIC
3JIEMEHTHI U UX COCTMHCHMS, ATFOMUHUIN U €T0 COCTUHCHHS

12. XapakTepucTUKa HEMETAJJIOB TJIaBHBIX MOATPYII U UX
COeMHEHUH (raJIoreHbl, MOArpyIa KUCIOpoa, BOJOPOI)

13. Pemenue 3agay no teme: «l aoreHb»

14. Pemenue 3anau no teme: «lloarpymnmna kuciaopoaa, BOAOPOI»

15. XapakrepucTuka HEMETaJIOB TJIaBHBIX MOJATPYIIN U UX
coeIMHEHUH (IToArpymma a3ora, HOArpyIIa yriepoaa)

16. Pemenue 3anau no teme: «lloarpymnmna azora»

17. Pemienue 3agau no teme: «lloarpynmna yriepoaa»

COEeIUHEHUI

18. XapakrepucTuka MEeTaIoB HOOOYHBIX TOJATPYIII U UX

19. Pemienue 3agau no teme: «XapakTepuCTUKa METAJIIOB
MOOOYHBIX MOATPYII U UX COCTUHEHHI

TEMA 4. OPTAHUYECKAS XUMU A
20. Teopus cTpoeHHSI OpraHUYECKUX coenuHennid. zomepus

21. YrieBo10poIpl — aJIKaHbI, ATKEHBI, ITUKJIOATKAHBI, THEHbI

22. Pemenue 3ana4 no teme: «lIpeaensHbie yriaeBoa0pOab»

Il YETBEPTH

23. Pemienue 3anau on teMe: «HemnpenenbHble yrieBo10pOaAb»

24. Apomatuueckue yrieBoJ0pO/ bl

KapOOHOBBIX KHCJIOT)

25. Kucnopojcoaepxaniue OpraHui4ecKue COeTMHCHMS
(cpaBHHTEINIbHAS XapaKTEPUCTUKA CITUPTOB, AJIbJACTUIOB U

26.  A3sortcoaepiaiiue

OpTraHu4Y€CKuUc COCIUHCHUA u
OMOJIOTUYECKH BAYKHBIE BCIICCTBA

THUIMUYHBIX OIINOOK.

TEMA 5. OBOBIIEHUE 1 TTIOBTOPEHUE MATEPUAJIA
27. O6001enre MaTepuaa 1mo TeMe MIKOJIBHOTO Kypca
«Heopranuyeckast XuMusi» - pellieHUe CI0KHBIX 3a71a4, pa3oop

IV UETBEPTH

THIUYHBIX OIIHOOK

28. OO0o0meHne MaTepuala IO TeMe IIKOJIBHOTO Kypca
«OpraHuveckas XUMHUsD» - PELICHUE CIOKHBIX 3a1a4, paszdoop

29-30. Amocosuviii konmpoas 6 hopme EI'D

2.2. YciioBUS peajiM3alluy NPOrpaMMBbl.

NudopmanuonHbie, TeXHHYECKHE CPeACTBA U IPYroe MaTepuaJibHO-TeXHHYecKoe obecrneyeHne

KomnbrotrepHsie u
MH(OPMAaLIMOHHO-
KOMMYHHMKaTHBHBIE CPEJICTBA

SHCKTpOHHLIC CIIPAaBOYHUKU W JSJICKTPOHHBLIC Iocoous 10
XUMHUHU

TexHuueckue cpeacTBa 00ydeHHst

KoMnbrorep, MyIbTUMEIUNHBIN IPOEKTOP

DKpaHHO-3BYKOBBIE TOCOOMS

BuneodparmeHnTs! u apyrue nHGOpMalnoHHbIE 00BEKTHI,
OTpakarollue TEMBI Kypca

Tabnuue!

KOMIIJICKTBI 110 XMUMHH

DneKTpoHHbIE  00pa3oBaTeNbHbBIE
pecypcel HTEepHET
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Opranu3anuoHHoe odecrneyeHue:

Heo6XxoanMblii KOHTUHTEHT YYaluXCsl, pacliuCaHue 3aHsATHIA.

MeTonabl opraHu3anuy y4eGHO-BOCIIMTATEIbHOIO MIpolecca: pacckas, o0ObsiCHeHue, becena,
JIeK1Hs, yueOHbIe JUCKYCCHH, AUCITYTHI, pad0Ta ¢ KHUTOM.

IIpuembl opranusanum y4eOHO-BOCIIMTATEIBLHOIO IIpoLecca:

[I0Ka3, OOBSICHEHNWE, MHCTPYKTAX, HAOIIOACHUSA, WIUIIOCTPALUs U JEMOHCTpalus, J1abopaTOpHbIE
paboTBhI, ATAI 3aKPETICHHS.

Kaaposoe o6ecneuenne- neiaror J0NOJHUTEIBHOTO 00pa3zoBaHus. KBanupukamonHas KaTeropus
— nepBasi.

2.3. ®opMBbI KOHTPOJIS.
Tekyluii 1 TEMaTUYECKUN KOHTPOJIb.
[TonroroBka pedeparoB, cOOOIIEHUH, TpeIaraeMbIM yUUTEIEM

2.4. OueHoYHbIE MaTEePHAJIbI

TecroBble 3a1aHUs U3 COOPHUKOB:

Enunenii rocynapcTBeHHbIN Sk3ameH: Xumus: KOHTpoibHBIE H3MEpUTENbHBIE MaTepHasbl /
Kasepuna A.A., lo6potun /1.1O., Mensenes FO.H. u np.

Y4eOHO-TPEHUPOBOYHbIE MaTepualibl JUIsl TOATOTOBKM K €AMHOMY TOCYAAapCTBEHHOMY
sx3ameny. Xumus / Kasepuna A.A., lo6porun J[.1O., Mensenes FO.H., Kopomenko A.C.

2.5. MeToanuyeckne MaTepuaJibl.

HopmaruBHbIie TOKYMEHTHI (CTaHAAPT 00pa3oBaHus, KOAUDHUKATOP, ClICHUPHUKALHS U IPYTHUE);
y4eOHUKH, MMEIOIINE rpud MunucrepcTBa o0Opa3oBaHus P®;
nocoOusi, BKJIIOUYEHHbBIE B MIepeueHb YUeOHBIX U3/IaHHUH, JONYIIEHHBIX MUHUCTEPCTBOM 00pa30BaHUs
P® (nepeueHpr yueOHMKOB pa3MelleH Ha caiite MuHHCTepCTBOM 00pa3oBaHus U Hayku Poccuiickoit
Denepanun (www.edu.ru) B pasnene «/loKyMeHTBI MHUHHCTEPCTBAY);
nocobust, pexomeHaoBanasie OUIIN m1s mOATOTOBKM K €IMHOMY TOCYIapCTBEHHOMY JK3aMEHY.
Wudopmanms 00 3THUX H3JaHUSAX ONEPATUBHO pa3Memiaercs Ha caiite WWw.fipi.ru B pasnene
«QxcneptHbIil coBer OUTIN».

Ananutnuecknii  oruer  «Pe3ynpTaThl  €AMHOIO  TOCYJApCTBEHHOIO  JK3aMEHay;
JOKYMEHTBI, periameHtupyoomue paszpadorky KM EI'D no xumuu; ydeGHO-METOAMYECKHE
MaTepHaibl A YICHOB W IpEACENaTeNIell PErMOHAJIbHBIX IMPEIMETHBIX KOMHMCCHH IO IPOBEPKE
BBITIOJTHEHUS 3aJIaHUM C pa3BEpHYTHIM OTBETOM; METOJMYECKHE MUChMa MPOLUIbIX JIET; o0yJarouas
KOMIIBIOTEpHasi nporpamMma «Qkcrept EI'D»; TpeHupoBOYHbBIE 3alaHUA U3 OTKPBITOIO CETMEHTa
®enepaibHOT0 0aHKa TECTOBBIX MATEPHAJIOB.

[lepeuenp y4eOHBIX wu3naHui, pekomenayembix @OUIIM s NOArOTOBKM K €IUHOMY
roCy/lapCTBEHHOMY »JK3aMeHy; llepedueHb y4yeOHBIX U3JaHHUM, MOATOTOBIEHHBIX aBTOPCKUMH
koJutektuBamu OUIIH.

2.6. Ciucok JuTepaTypsl

I'nunxa H.JI. O6mas xumus. YueOHoe mocoodue st By30B. — JI.: Xumus, 1984,

Tnunka H.JI. 3agauu u ynpaxHeHUs 10 o0mield xumun. YuedHoe nocobue /uist By30B / [Tox
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Xomuenko I''.I1. Xumus 1714 NOCTyNalOIUX B By3bl. — M.: Beicias mko:na, 1986.

COopHHK yrpaXHEHUH U YCIOKHEHHBIX 3a1a4 ¢ pemerusmu o xumuu / T.I1. AxamoBuy,
I''A. Bacunsena, I'.A. Ilonkosuu, A.P. Ymazosa. — Mu.: Beicm. mkoma, 1979.

Apmemenxo A.M. Opranndeckas XuMusi: Y4eOHUK I CTYJEHTOB BY30B. - M.: Brici.
mkoua, 1980.

Ilomanose B.M. Opranunueckas xumusi: [locodue qis yuurens. - M.: [Ipocsemenune, 1983.

T'yzeu JI.C., Cyposyesa P.I1., Jlvicosa I'.I". Xumus. 11 kiacc: YueOHUK 17151
o0mreoOpazoBaTenbHBIX Y9eOHBIX 3aBeaeHui. - M.: JIpoda.

L[semkos JI.A. Opranndeckas Xxumus: Y4ueOHuk 15 ygamuxcs 10-11 kiraccos. - M.
I'ymanur. u3a. uentp BJIAZIOC, 2002.

I nunxa H.JI. O6mas xumus. YueOHoe mocoodue st By30B. — JI.: Xumus, 1984.

Dpumanma M. Xumus B nevictBun.B 2-x u.: Ilep. ¢ anri. — M.: Mup, 1991.

XuMu4deckui sHnukIoneandeckui ciosapse. [lox pen. U.JI. Knynsui. — M.: Cos.
sHuMKIoneaus, 1983.

Xumus. CnpaBounbie matepuansl. Kaura mis ygamuxca. — [Hog pen. FO.J1. TpeTbsikoBa. —
M.: IIpocemenue, 1998.
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