MUHHUCTEPCTBO OBPA3SOBAHHUSA U HAYKH
POCCHMCKOM ®EJEPAIIUU

denepanabHOE TOCYAAPCTBEHHOE OI0JIKETHOE 00pa30BaTENbHOE
YUpEeKJECHUE BBICIIETO 00pa30BaHUs
"Ilepmckuii rocy1apCTBEHHBIN HAIIMOHATbHBIN
UCCIIEN0BATENBCKUI YHUBEPCUTET"

[Ipenmertnast (umkioBasi) komuccus OOueoOpa3oBaTENbHBIX M T'YMaHUTapHBIX
JTUCIUTUIMH

ABtopsi-cocTaButenu Terepuna Hanexna MuxaiinoBHa

IMPOI'PAMMA JIUCHHUITJINHBI
O1b.07. Xumus
NPorpamMMbl MOJATOTOBKH CIIENMATHCTOB CPeIHEro 3BeHa
MO0 CHeNUaIbLHOCTH
09.02.04 UndopmannoHHbIe CHCTEMBI (110 OTPACJISIM)

VYr1BepxkaeHo Ha 3aceganuu 1K
O0611e06pa3zoBaTENbHBIX U TYMAHUTAPHBIX
JHUCIUTLIMH

[Tpotoxoin Ne 9 ot «10» mas 2017 r.
IIpencenarens [TIK ///"3:2 Bnacosa 1.B.

[Tepms 2017



Pabouas mporpamma nucuumuHel OJ1b.07. Xumus pa3paboTaHa Ha OCHOBE
®denepasbHOr0 TOCYIApCTBEHHOIO  00pa30BaTENIbHOIO CTaHIAapTa CPEAHEro
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«DenepalibHbIH UHCTUTYT pa3BuUTus obpazoBanHus» (OI'AY «OUPO»), nporokon
Ne3 ot 21 nrons 2015r.
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1. HACITIOPT ITPOI'PAMMBI TINCIHUITJIMHBI
XUMUA

1.1. Ob61acTh NPpUMeEHEHUsI TPOrPaAMMbI

[Iporpamma 0061meo0pa3oBaTeibHOM y4eOHOM AMCIUIUIMHBI  « XHUMUS»
npeaHa3HayeHa i W3Y4YeHHS XUMHA B KOJUIEIKE MpodeccHOHAIBHOTO
o0pa3oBaHus, peaqu3yloilero o0pa3oBaTeIbHyI0 MporpaMMy Ha 0a3e OCHOBHOIO
oOmiero oOpa3oBaHHMs B TIpejeiaX OCBOEHHUS CpeaHero MnpodecCHOHATIBHOTO
oOpazoBanusa no cnenuainbHocTH 09.02.04 MudpopmannoHHble cucteMbl (110
OTpaCIIsIM).

1.2. MecTo AUCHUIVIMHBI B CTPYKType NpPOrpaMMbl  TOATOTOBKH
CIEeNHAJINCTOB CPeIHEero 3BeHa:

JNuctumiraa «XuMus» OTHOCUTCS K 00I1e00pa3oBaTeibHOMY yueOHOMY
ITUKITY.

1.3. Hean u 3agaum JUCHMILUIMHBI — TPpeOGOBaHMsI K pe3yJbTaTaM OCBOEHUSA
JUCHMIIIMHBI

ConeprxaHue nporpaMMbl HAIIPaBJICHO HA JOCTUKEHHUE CIEAYIOIINX LIEeJICH:

— OCBOCHHE 3HAHMN O XMMHUYECKOW COCTABJISIOLIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, BAKHEHUIIUX XUMUYECKUX MMOHATHUAX, 3aKOHAX U TEOPUAX;

— OBJIQJICHUE YMECHUSMH MTPUMEHSTh MOTy4YCHHBIC 3HAHUS JIJIs1 OOBSICHCHHS
Pa3HOOOPa3HBIX XUMUYECKUX SIBIICHUN U CBOWCTB BEIIECTB, OIICHKU POJIU XUMUH B
Pa3BUTHUU COBPEMEHHBIX TEXHOJIOTHHM U MOJYYEHUH HOBBIX MAaTEPUAJIOB;

— Dpa3BUTHME  I[IO3HABATEIBHBIX  HMHTEPECOB U  HMHTEIUIEKTYaJIbHbBIX
CITOCOOHOCTEH B MPOIIECCE CAMOCTOATEIBHOTO MTPUOOPETCHHS] XUMUYECKUX 3HAHUM
C WHCTOJb30BAaHWEM pPAa3IUYHBIX HCTOYHUKOB HHGOpPMAIUK, B TOM YHUCIE
KOMITIbIOTEPHBIX;

— BOCNHUTaHWE YOEKIESHHOCTH TIO3UTHBHOW pOJIM XHUMHH B JKHU3HU
COBPEMEHHOI'0 00IIECTBa, HEOOXOIUMOCTH XUMHUUECKH TPAMOTHOT'O OTHOIICHUS K
COOCTBEHHOMY 3/IOPOBBIO M OKPYXKAIOIICH CpeJie;

— TMPUMEHEHWE TIOJYYEHHBIX 3HAHMK HW YMEHHH JJi1 0e30MmacHoro
MCIIOJIb30BaHUS BEIIECTB M MaTepUalioB B OBITY, Ha MPOU3BOJICTBE U B CEIHCKOM
XO3SIUCTBE, ISl PEUICHHS TMPAKTUYECKUX 3a7ad B IIOBCECIHEBHOM JKU3HU, IS
NPEAYNPEKICHUA SIBICHUN, HAHOCAIIUX BPE 3I0POBBIO YEIOBEKA U OKPYKAIOIIEH
cpene.

B pe3ynbrare 0cBOCHUS JUCIUTLIAHBI 00 yJarOIIUICS TOJDKEH YMETh:

® Ha3bpIBAaTh. H3YYECHHbBIC BEIIECTBA MO TPUBUAIBHOW WIM MEXIYHAPOIHOU
HOMEHKJIATYpE;

® OIPENEIATh: BAJICHTHOCTh U CTEIICHb OKUCJICHHUS] XUMUYECKUX JIEMEHTOB, THUII
XUMHUYECKOW CBA3M B COCIMHEHHUSIX, 3aps[ HOHA, XapakTep Cpelabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX W OPraHUYECKUX COEOUHECHUW, OKHUCIUTEIb U
BOCCTaHOBHTEINb, TPUHAJIEKHOCTh BEIIECTB K Pa3HbIM KJIACCAaM HEOPTaHUYECKUX U
OPraHUYECKUX COCAUHECHUM;



® XapaKTEpPU30BaTh: OJJIEMEHTBl MAJIBIX NIEPUOJOB 10 HX IIOJIOKEHHUIO B
[lepuonnueckoit cucreme .M. MeHaeneeBa; oOlue XUMHUYECKHE CBOWMCTBA
METAJUIOB, HEMETAJ/UIOB, OCHOBHBIX KJIACCOB HEOPraHUYECKUX U OPraHUYECKUX
COCIMHEHNI; CTPOCHHE M XMMHMUYECKHE CBOMCTBA M3YUYEHHBIX HEOPraHUYECKHUX U
OPraHUYECKUX COCIMHECHU U,

® OOBSACHATH: 3aBUCUMOCTb CBOMCTB BEUIECTB OT HMX COCTaBa U CTPOCHMS,
OpPUPOAY XUMHYECKOW CBA3M (MOHHOM KOBaJE€HTHOW, METaUIMYECKOH H
BOJOPOJIHOM), 3aBUCUMOCTb CKOPOCTHM XUMHUYECKOM peaKkIUu U TOJ0XKEHHUE
XUMHYECKOTO PaBHOBECHSI OT Pa3IMYHbIX (PaKTOPOB;

® BEHIIOJIHATh XUMHUYECKUN DSKCIIEPUMEHT: IO PAaCHO3HABAHUIO BAXKHEMIIUX
HEOPraHUYECKUX U OPraHUYECKUX COCTUHEHU;

® IPOBOAMTH: CAMOCTOSITEIBHBIM MOMUCK XMMHUYECKOW uHpOpMamuum C
UCIIOJIb30BAHUEM  PA3JIMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX — M3JaHUM,
KOMIIBIOTEpHBIX ~ 0a3  JaHHBIX, pecypcoB  HWHTepHeTa);  HCIONB30BATH
KOMIIBIOTEPHbIE ~ TEXHOJOTMU Uil O00pabOTKM U Tepefayd  XUMHYECKOU
uHGOpPMAIINH U €€ MPEACTABICHUS B pa3INUHbIX (popmax;

® CBS3BIBATH: M3YYEHHBIM  MaTepual co CBoe  mpodeccroHaIbHOM
NEATENbHOCTBIO;

® pelaTh: pacueTHHIE 3aJ1a4M M0 XUMUYECKUM (PopMyJiaM U ypaBHEHUSIM;

® ICIIOJIb30BAaTh MNPUOOpPETEHHbIE 3HAHUA W YMEHHA B  TMPAKTHUYECKOU
NEATEIbHOCTU U MTOBCETHEBHOM KU3HMU:

- JUIsl OOBSICHEHHSI XUMUYECKHUX SBJICHUHN, IPOUCXOASIINX B IPUPOJIE, OBITY U Ha
IIPOU3BOJCTBE;

- OINpEIEeNICHHs BO3MOXKHOCTH IIPOTEKaHUA XUMUYECKUX IIPEBpALlCHUH B
Pa3JIMYHBIX YCIOBUAX U OLIEHKHU UX IOCIIEICTBUMN;

- DKOJIOTMYECKH I'PaMOTHOTO IIOBEJICHUS B OKPYKAIOLIEH Cpeie;

- OLEHKM BIIMSAHUA XUMHYECKOTO 3arpsA3HEHUs OKpYyXKalolleW cpeapl Ha
OpraHU3M YeJIOBEKA U JPYTUE )KUBBIE OPTaHU3MBI,

- Oe3omacHoro oOpalleHusi C TOPIOUYMMU M TOKCHUYHBIMU BEIIECTBAMU MU
J1a00paTOPHBIM 000PYI0BAHUEM;

- TPUTOTOBJIEHHUS PACTBOPOB 33JaHHOM KOHLEHTpalMh B OBITY U Ha
IIPOU3BOJCTBE;

- KPUTUYECKOHN OIIEHKU JOCTOBEPHOCTH XUMUUYECKON HH(MOPMAITHIH,

IIOCTYTAIOLIEH U3 PA3HBIX UICTOYHHUKOB.

B pesynbTaTte ocBOEHUS TUCHUTUIMHBI 00YJaIONTUIICsS JOKEH 3HATH:
o BAKHENIINE XUMUYECKUE MOHITUA: BEIIECTBO, XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHUTEIIbHBIE aTOMHAsi U MOJICKYJISIPHAs MAcCChl, HOH, aJUIOTPOIIHS,
M30TOMNbI, XUMHUYECKAsI CBS3b, JIEKTPOOTPULIATENBHOCTD, BAJEHTHOCTh, CTEIICHBb
OKHUCJICHHSI, MOJIb, MOJISIDHAsi Macca, MOJISPHBIN 00BheM Ta3000pa3HBIX BEIIECTB,
BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOECHUS, PACTBOPHI, SIEKTPOIIUT
W HEIIEKTPOJHUT,  DJIEKTPOJUTHYECKAS  JUCCOUMALMSA,  OKHUCIUTENb U
BOCCTAHOBUTEINIb, OKHUCJIEHHWE M BOCCTAHOBJIEHHUE, TEIIOBOW 3(PQeKT peakuuw,



CKOPOCTb XUMHUYECCKOU pC€aKku, Katajini3, XUMHYCCKOC PAaBHOBCCHUC, YFHCpOHHBIﬁ
CKCIICT, q)YHKHI/IOHaJ'IBHaH rpyiiia, i30MEpus, roOMOJIOTHA,

o OCHOBHBIC 3aKOHBl XMMHUHU: COXPAaHEHHUS MAacChl BEIIECTB, IMOCTOSHCTBA
cocrasa BellecTs, [lepuonnueckuit 3akoH .M. Menneneena,
o OCHOBHBIE TEOPUU XUMHUHM: XHUMHUYECKON CBSI3U, JJIEKTPOJIUTHUYECKOU

JVCCOITUAIINH, CTPOSHHS OPTaHUYECKUX U HEOPTAHUYECKUX COCTUHEHUH;
BaXHEHIIIME BEIIECTBA UM MaTepuajbl: BaXKHEUIINE METAUIbl U CIJIaBBI, CepHasd,
COJIsTHAs, a30THASI U YKCYCHAsl KUCJIOTHI, 0JaropoaHbIe rasbl, BOJOPO, KUCIOPO,
raJIOTeHBI, MIETOYHBIC METAJUTBl; OCHOBHBIE, KUCIOTHBIC U aM(OTEpHBIE OKCUIBI U
TUAPOKCHUIBI, IIEIOYM, YIVIEKUCIBIM U yrapHbli ra3bl, CEPHUCTBIM Ta3, aMMHaK,
BOJIa, MPUPOIHBIN Ta3, MEeTaH, dTaH, STUJICH, alleTHIICH, XJIOPU HATpHUs, KapOOHAT
U TUApoKapOoHaT HaTpusa, KapooHaT U ¢docdar Kanblus, OEH301, METaHOI H
ATAHOJ, CIOXKHBIE d(DUPHI, KUPBI, MbIJIa, MOHOCAXapUAbl (TIIOK03a), AUCAXaAPHIbI
(caxaposza), moimcaxapuabl (Kpaxmana W IeJUII0JI03a), aHWJIUH, aMUHOKHCIIOTHI,
OeNKH, UCKYCCTBEHHBIE U CHHTETHUECKHE BOJIOKHA, KayUyKH, TIIACTMACCHI.

OcBoeHre cojaepkaHusi Y4eOHON IUCIUIUIMHBI «XUMUs», obOecreynBacT
JTOCTH)KCHUE CTYJICHTAMH CIICAYIONINX PE3yIbTaTOB:

JUYHOCMHDBIX:

—YyBCTBO TOPJIOCTH U YBAKCHUS K UICTOPHH U JOCTHKCHHUSIM OTEYECTBEHHOM
XHUMHAYECKON HAyKW; XMMHUYECKH TPaMOTHOE IMOBEICHHE B TPOPECCHOHATHHON
ACSITENIFHOCTH W B OBITY TpH OOpameHMH C XUMHYECKUMHU BEIIECTBAMH,
MaTepHallaMy U MPOIIECCAMU;

—TOTOBHOCTD K MPOJIOHKEHHIO 00pa30BaHMs U MOBBIIIEHUS KBATU(PUKAIIUY B
n30paHHON TpodhecCUOHATBHON AEATENBHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
XUMHYECKUX KOMIIETSHIINI B 3TOM;

—YMEHHUE HCIOJIb30BaATh JTOCTHKEHHUS COBPEMEHHON XMMHUYECKON HAyKU U
XUMHYECKUX TEXHOJOTUH IS TOBBIIIEHUS COOCTBEHHOTO HWHTEIUIEKTYaJIbHOTO
Pa3BUTHS B BEIOpaHHOU MPOo(EeCCHOHAIBHOM AeATEILHOCTH;

MemanpeomemHuulx:

—HCTOJb30BAaHUE PA3TUYHBIX BUJOB TO3HABATEIHHON JESITEIBHOCTH U
OCHOBHBIX MHTEIJIEKTYyaJIbHBIX Onepanuil (MOCTAaHOBKHU 3a/1auu, (GOpMYITUPOBAHHUS
TUIOTE3, aHalM3a W CHUHTE3a, CpaBHEHHs, OOO0OIIEeHUs, CHCTEeMaTU3alllH,
BBISIBIICHUS PUYUHHO-CJIC/ICTBEHHBIX CBSI3EH, MIOUCKA aHaJIOr OB,
(dbopMynrpoBaHUsS BBIBOJOB) JUIsl PEHICHHS IMOCTAaBICHHOW 3a/1aud, MPUMEHEHHE
OCHOBHBIX METOJOB TMO3HaHUsS (HAOMIOJEHUs, HAYYHOI'O OSKCIIEpPUMEHTA) [JIs
U3YYEHUS Pa3IMYHBIX CTOPOH XMMHUYECKUX OOBEKTOB U MPOIECCOB, C KOTOPHIMU
BO3HHUKAECT HEOOXOAMMOCTh CTAJIKHBAThCS B ITpodecCHOHANIbHOM cdepe;

—HCTOJIB30BAHUE PA3IUYHBIX HMCTOYHUKOB JJISI TIOMYYEHUS XHUMHUYECKOU
uHpOpMallMU, YMEHUE OICHUTh €€ JOCTOBEPHOCTh MAJSl JOCTHUKEHHS XOPOIIUX
pe3yNbTaToOB B MpodeccuoHaNbHOU cepe;

npeomemmuulx:

—c(hOopMHpPOBAHHOCTh TPEACTABICHUH O MECTE€ XHMHUU B COBPEMEHHOM
HAyYHOU KapTUHE MUPA; MOHUMAHHUE POJIM XUMHUHU B (POPMUPOBAHUH KPYro3opa u
(GYHKITMOHATHPHON TPAMOTHOCTH YEJIOBEKA JJISl PEIICHUS MMPAKTUISCKUX 3a71a4;



—BJIAQJCHUE OCHOBOIIOJAraloMMU XUMHWYECKUMHU MOHATHUIMHU, TCOPUIMHU,
3aKOHAMU UM 3aKOHOMEPHOCTSIMHM; YBEPEHHOE IOJIb30BAHUE XUMHYECKOU
TEPMHUHOJIOTMEN U CUMBOJIMKOM;

—BJIaJICHUE OCHOBHBIMU METOJAMHU HAYYHOT'O INO3HAHMU, UCIOJIb3YEMBIMU B
XUMHH: HAOJIOJEHUEM, OINMCAHUEM, H3MEpPEHUEM, DSKCIEPUMEHTOM; YMEHHE
00pabaTbiBaTh, OOBACHATH PE3YJIbTATHl MPOBEJECHHBIX ONBITOB U JI€JAaTh BBIBOJIBI;
TOTOBHOCTh M CIHOCOOHOCTb MPUMEHSATH METOJbl IO3HAHMS MpPU PEHICHUH
[IPAKTUYECKUX 3a/aY;

—C(OpPMUPOBAHHOCTb YMEHHSI JaBaTh KOJUYECTBEHHBIE OLIEHKH U
MPOU3BOJIUTH PACUYETHI M0 XUMUYECKUM (POPMYJIaM U YPABHEHUSIM;

—BJIaJICHUE TPaBWJIaMH TEXHUKHA OE30MaCHOCTH TMpPH HCTOJIb30BaAHUU
XUMHUYECKHUX BELIECTB;

—Cc(QOpPMUPOBAHHOCTb COOCTBEHHOM MO3ULIMH MO OTHOIIEHUIO K XUMHYECKOU
uH(OpMAIIHH, TTOTYy4aeMOU U3 pa3HbIX UCTOUYHUKOB.

1.4. KoimyecTBO YaCOB HA OCBOEHHE MPOrPaMMbI THCIIUILTHHBI:

MaKCHUMaJIbHOM yueOHO# Harpy3ku oOyuaromerocst 117 yacos, B ToM uucie:
00s3aTeNbHON ayAUTOPHON yueOHOM Harpy3ku o0yuaromierocst /8 4acos;
CaMOCTOSITEILHOM paboThl 0Oyuatomerocs: 39 4acos.



2. CTPYKTYPA U COAEPKAHUE JUCHUIIVINHBI

2.1. O0beM JUCHUIIMHBI M BUIbI Y4eOHOH padoThl

Bua yyeOHoM padoThI

Oovem uacos

MakcuMasibHasi yueOHasi HArpy3Ka (Bcero) 117
Oo0s13aTesIbHAS ayAUTOPHAA yyeOHAsi HATPY3Ka (BCero) 78
B TOM YHCIIE:
JIEKIUHU 32
MPAKTUYECKUE 3aHATHS 46
KOHTPOJIbHBIE Pa0OTHI
[IpoMeKyTOUHOE TeCTUPOBAHUE (MEeKYWULl KOHMPOJIb)
CamocTosiTeqibHas paboTa o0yyarwinerocs (Bcero) 39
B TOM YHCJIE:
PegepamNel «Ceoticmea Memannosy 14
PeghepamNe?2 «Cunmemuueckue 8bICOKOMOJIEKYIAAPHbLE 15
COeOUHeHUs»
Iloocomosra Kk npomenCcymouHomy mecmuposaHuro 10

HUmozcosas ammecmayus 6 popme oughpepenyuposannoco 3auvema




2.2. TemaTu4ecKHii IJIAH U COleP:KAHUE TUCHUNINHBI « X UMHSD)

HaumeHnoBanue
pa3aesioB U TeM

Conep:xanue y4eOHOr0 MaTepHnaJa, JJabopaTopHbie padoThl M MPAKTHYECKHE 3aHATHS, CAMOCTOsATeIbHasi padoTa

0O0BbeM yacoB

YpoBennb
OCBOEHHUS

1

o0yJanmmxcsi, KypcoBasi padora (IpoeKT) (eciu npedycmompervl)
2

3

i

Pazpmen 1.

Heopranngeckas xumus

Tema 1.

1. Knacchl HeOpPraHWYEeCKUX COeTHHEHHI

Jlexiuu 1.1 TICI. CocTaBjienne XuMmuieckux ¢popmyJi. XapakTepHCTHKA 3JIEMEHTOB M0 KJaccaM

Ipaktuyeckue 3auaTus: 1.1 XuMHYecKHe CBOMCTBA KJIACCOB HEOPT. COeX-HUM ( peaknuy Wayume 6e3 M3MeHEHHs CT. 0.)

CamocrosTenbHas pa60Ta 06yqaloumxc;1
TCCTUPOBAHUC

WININ

Tema 2.

2.Teopus 3JIEKTPOJUTHYECKOI THCCONMMAINH

Jlexuun

ITpaktuueckue 3ausatus:2.1. NoHHHBIE peakiuu

2.2.Peaxmus cpenbl. I'maposuns.

CamocTosaTenbHas padora 00yJaromuXxcs
TECTHUPOBaHUE

WIN[N| 1

Tema3.

3.CtpoeHue aToma

Jlexiust 3.1KBaHTOBO-MeXaHHYeCKOe MPeICTaABJIeHHE 00 YJIeKTPoHE. XapaKTePUCTHKA JIEMEHTOB I10 ceMeiicTBaM

Jlexkuus 3.2I1epeognyeckasi 3aBHCHMOCTb CBOICTB 3jieMeHnToB I1CD.

HpaKTI/I‘ICCKI/IC 3aH}ITI/I}I:3.1XapaKTepl/lCTl/lKa 3JIEMEHTOB I10 KJIacCaM HEOPraHu41e€CKUX coeIMHEHMH UCXOs U3
JICKTPOHHOI'0O CTPOCHUSA

CamocrosTenbHas padoTa 00ydJaroumxcs
TECTUPOBaHHUE

w NN

Temad.

4. OxuCIuTEIbHO-BOCCTAHOBHUTENbHBIE peakiun(OBP)

Jlexuust 4.1 OBP. OcHoBnble nousitusi. CocraBjienne OBP. TunuyHble OKHCJINTENH, BOCCTAHOBHTEIH

Jlexmus 4.20BP. ®akTopsl Bausioume na OBP

Jlexmus 4.3 DaekTponaus

Jlexuusa 4.4 I'anbBaHNYeCKHUIi JIeMEHT

IIpakTuueckue 3ansatus 4.1 OBP HemeTasiioB

4.2 OBP meranioB

4.3. Koppo3usi Me

NN NN N NN

TECTUPOBAHHE

CaMocrosiTenbHast paboTa 00yJarommxcs
TECTHPOBAHHE

w

Tema 5.

OCHOBHBIE 3aKOHBI XUMHH

Jlexun

[paktryeckue 3ansaTs 5.1PacueThl M0 XUMHYECKHM YPABHEHHUSIM: BbIYHCIEHHE KOJI. B-Ba( YHCI0 MOJIeii) ,MaCChI ,
00BbeM (1151 ra3000pa3HbIX B-B.) Cioco0bl BhIpaKeHHii KOHIEHTPAIMii: MPOLIEHTHASI, MOJISIPHbI€ KOHIIEHTPAIMH.

CaMocrosiTenbHas paboTa 00yJarommxcs

Tema 6.

KuHeHTHKA U TepPMOXMMHUSA X peaKkuui

Jlexiun 5.1 CkopocTh XMMHYECKHX MPOLecCOB M ()aAKTOPHI BJIUAIOIIME HA CKOPOCTh XHMHYECKHX PeaKImii.

Jlexiun 5.2JHepreTuka XMMH4YECKUX peaKknmii

CaMocrosiTenbHast paboTa o0yJarommxcs

NN




Pedepar «CpoiicTBa MeTAIIOBY»

Konrponbubie padoraNel

N>

Pazgen 2.

Opranuyeckasl XUMHUs

Tema 7.

Tema8

Tema 9.

Tema 10

Teopusi CTpoeHHsI OPraHMYECKHX COETUHEHUH

Jlexuua7.1. Knaccudpukanus 1 HOMEHKJIATYpPapa OpraHuyeCKuX coeAMHeHMIt

Jlexnust 7.2 Knaccnpukanus XuMHYECKUX peaKnMii

[Ipaktnyeckue 3ansatus:7.1M3omepus. Kiaaccsl opranndecknx coeiHeHMi

7.2 Tlpupona XuMHYeCKOH CBA3H. DJIeKTPOHHBIE 3PP EKTHIB MOJIEKYJIAX OPraHHYECKHX COeNMHEHMIT

CamocrosiTenpHas pa60Ta 06y‘-IaIOI.[II/IXCH
TCCTUPOBAHUC

BN

YruaeBoaopoasl

Jlexnus 8.1. AnkaHbI. ATKEHBI

Jlexuust 8.2. ANKMHBI. AJIKaANeHbl. ApeHbI

ITpaktuyeckue 3ausaTust 8.1.MexaHu3M peakuuii 3aMelieHUsl, MPUCOeTUHEHUsI, OTIIENJIeHHs

8.2 IloJyueHue yrijieBoaopoaoB

CamocrosrenbHas pabora 00yJaromuxcs
TECTHPOBaHHE

BININININ

Kucaopoacoaep:kaiiue yrjeBoaopoabl

Jlekuus 9.1 Cnupthol .@eH0JIbI. AJbIEeTHABI.

Jlexusn9.2Kap6oHoBble KUCIOTHIM X MPON3BOAHbIE. AMHUHOKHMCJIOTBI

[pakrrueckue 3ansTus 9.1CpaBHUTENbHAS XapaKTEPUCTHKA CBOWCTB KJIACCOB OPIaHUYECKHX COCAMHEHUI

CamocrosTenbHas padoTa 00ydJaroumxcs
TECTHUPOBaHHUE

R B R

I'eTepo) yHKIMOHAJIbHBIE COEIMHEHHSI

Jlexuua 10.1Bbeakn.
Jlexuus 10.2YrieBoasl.

ITpaktugeckue 3ausaTust 10.1 UnenTuduKamus opraHnyecKux coeTMHeHn

CamocrosTenbHas padoTa 00ydJarommxcs

Pe(bepaT BLICOKOMOJIBKYJIH[)H[)IQ CHHTCTHICCKHUEC COCIMHCHUSA

KonTponbHbie paboTel No2

N[O WM DN

Bcero:

117
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3. YCJIOBUSA PEAIN3ALIINU JUCHUIIJINHBI
3.1. Tpeb6oBanusi K  MHHMMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecreYeHH 10

Peanuzanusa mnporpaMmbl  AUCHUIUIMHBI  TpeOyeT Hamuuyus Yy4eOHOro

KaOWHEeTa XUMUH; J1a0OPATOPHUH 110 XUMHHU.

O6opynoBaHue yuyeOHOTO KabUHeETa!

° MOCaJ0YHbIE MECTa M0 KOJUYECTBY 00YyUaIOIINXCS,

° MECTO MPEnoaaBaTels,

° KOMIUIEKT TaOJIHI] IO O0IIeH U HEOPTraHUYECKON XHUMUH;
° nepuoaunyeckas cucrema [.1. Mennaeneena;

Texnuueckue cpeacta 00ydeHHs:

o BUJICONPOEKTOP (MU BUEO/IBOMKA);
o JTUATIPOEKTOP;

o SIUIPOEKTOP;

o rpaonpoeKTop;

o 9KpaH CTAIlMOHAPHBIN (IEPEHOCHOM);
o KOMIIBIOTED;

o HOYTOYK;

° noctyn k cetu MuTepHer.

3.2. UudopmanuonHoe odecrnieueHne 00yueHmsi
Ilepeuenb y4eOHBIX uU3AaHUil, WHTepHeT-pecypcoB, JTONOJHHUTEIbLHOM
JINTEPATYPhI

OCHOBHBIE HCTOYHUKH:

1. Heopranuveckas xumus: Ydebnoe mocodbue / boromonosa U.B. - M.:
Anwsdpa-M, UHOPA-M, 2016. - 336 c.

I[OIIOJ'IHI/ITC.HLHLIC HCTOYHHUKMH:

1. Boromonora U. B.Xumus: yue6HOe mocobue —M:Anspa-M:THDOPA-M,
2014.-336c.

11



2. T'abpuenssu O.C., OctpoymoB M.I', CrnankoB C.A., lopodeera H.M.
Xumusi: npakTukym: yue6.mocobue mon pen. O.C. Tabpuensima. M.
N3narensckuii neHTp «Axagemusi» 2012. — 304 .

3. Tadpuensu O.C, OctpoymoB WN.I'. Xumus nns npod. u croei.
TexHuueckoro npoduisa- M.: M3natenbckuii ueHTp «Akagemusi», 2011.-256 c.

4. T'abpuensa O.C. Xumus B TecTax, 3ajauyax, ynpaxHeHUsX: yue0.mocooue
ISt cTy . cped. npod. yueOnbix 3aBenenuii / O.C. 'abpuensn, ['.I'. JIsicoBa — M.,
2009. (http://www.alleng.ru/d/chem/chem33.htm )

5. llBetkoB JILA. Opranuueckass xumusi: yueO.muns ywamuxcs 10-11 ki
oO1eo6pazoBar. yuel. 3aBenenuii.- M. :I'ymanutap. Uzn.uentp BJIAJIOC, 2012.-
271 c.

6. Pyasutuc I'.E., ®enpaman @.I". Xumus. Oprannueckas xumus. 10 k. :
YuebHnuk nis 06mieodp. yupex-it. — M.: Ilpocsemenue, 2010.

7. Tabpuensn O.C. IIpaktukym no o01ield, HeOpraHM4eCKou u
OpraHUYeCcKOM XUMHU: yuel.mocooue st CTy . cpell. npod. yued. 3aBeneHuit /
INa6puensn O.C., Octpoymos W.I'., lopodeera H.M. — M., 2007.

8. Tao6puensn O.C. Xumus 115 mpenoaaBaTess: yaeOHO-METOIUUECKOe
nocobue / O.C. I'abpuensn, I'.I". JIsicoBa — M., 2006.

9. Epoxun I0.M.CO6opHnuxk 3a1au no xumun: YuedH.nocooue ans CIIO. —
M.: Akagemus, 2010.

10. Pagenkuit A.M. XuMUYECKUI TpeHAXKEP: 3aJaHUs 1JI1 OpraHU3aIuu
camocT. Pa6oter 8-9 u 10-11 ki1.: mocobue jyist yuurens.- 2-¢ u3a. — M.:
ITpocsemienue, 2008.-128c.

11. Xomuenkol .I1. ITocobue Mo XuMuM JJII MOCTYIMAOIIUX B BY3bl.-MPUA
«Hogsas Bomna» M3 YMepenkon,2015.-480c

HNuTepHeT — pecypcebl:
1. Pa3pabotku WHTEPECHBIX, HECTaHIapTHBIX

ypoxkoB:http://kabinet54.narod.ru/blank7.htm http://www-windows-

1251.edu.var.ru/russian...enova/igra.html

2. JleMoHcTpanuu OTBITOB

mo: http://www.chem.asu.ru/org/mph/labor/labor.htmlhttp://som.fio.ru/items.asp?id

=10001202 (AnpOboM XHUMHUYECKHX OMBITOB) Bumeo xumus. DKCIEPUMEHTHI,
nabopaTopHbIe paOOTHI, OIBITHI, OPTaHUKA ...
3. XUMHUYECKHE

3amaun. http://www.schoolchemistry.by.ru/material/pl.htm
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http://www.alleng.ru/d/chem/chem33.htm
http://kabinet54.narod.ru/blank7.htm
http://www-windows-1251.edu.yar.ru/russian...enova/igra.html
http://www-windows-1251.edu.yar.ru/russian...enova/igra.html
http://www.chem.asu.ru/org/mph/labor/labor.html
http://www.chem.asu.ru/org/mph/labor/labor.html
http://www.schoolchemistry.by.ru/material/p1.htm

4, Tematnueckue

dopymel. http://pedsovet.org/forum/topic288.htmlhttp://medianet.yartel.ru/forum/p

ostlist.php?Cat=&Board=chemistry

5. JluHamyuyeckre  TaOaWIBI, JUWHAMHAYECKHe Mojaenu  (Tabmmia

Menneneesa JI.1., Tabnuia pacTBOpUMOCTH | Jip.). http://www.chemistry.ru/

6. DNEeKTpOHHbIE y4eOHUKHU 1o

xumum:http://www.college.ru/chemistry/course/content/chapterl/section/paragraph

1/theory.htmlhttp://www.college.ru/chemistry/course/content/chapterl/section/para

graph3/theory.html

7. XHUMHUYECKHE doxychl, MHTEPECHBIE

daxktsr: http://chemistry.narod.ru/http://www.alhimik.ru/

8. XVMMHUYECKHE OMBITHI B BUPTYaJIbHOU J1a0OpaTOpHH, MPOU3BOMAS BCE
TpeOyembie JNEUCTBUS c MIOMOILbIO MaHHIYJIATOpa

(mprmm). http://www.mmlab.ru/products/chemlab/chemlab.shtml

9. . http://www.chemistry.ru/

10. Hayunble ¥  Hay4YHO-TIONYJSIPHBIE  CTaThbu 1O  XHUMHUH.

.:http://chemistry.narod.ru/

11. : http://www.alhimik.ru/

12. .DnexTpoHHbBIE y4eOHUKH 1o

xumun: http://www.college.ru/chemistry/course/content/chapterl/section/paragraph

1/theory.htmlhttp://www.college.ru/chemistry/course/content/chapterl/section/para

graph3/theory.html

13. : http://www.schoolchemistry.by.ru/material/pl.htm

14. Onwucanus Pa3IUYHbIX XUMHYECKHX

omnbiToB: http://praktika.karelia.ru/references/int13/

15. "Meroauueckue MaTepHaIbI B

cetu".: http://kabinet54.narod.ru/blank?.htm

16. ":http://www.mmlab.ru/products/chemlab/chemlab.shtml

17. http://www.chem.asu.ru/org/mph/labor/labor.html
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http://pedsovet.org/forum/topic288.html
http://pedsovet.org/forum/topic288.html
http://www.chemistry.ru/
http://www.college.ru/chemistry/course/content/chapter1/section/paragraph1/theory.html
http://www.college.ru/chemistry/course/content/chapter1/section/paragraph1/theory.html
http://www.college.ru/chemistry/course/content/chapter1/section/paragraph1/theory.html
http://chemistry.narod.ru/
http://chemistry.narod.ru/
http://www.mmlab.ru/products/chemlab/chemlab.shtml
http://www.chemistry.ru/
http://chemistry.narod.ru/
http://www.alhimik.ru/
http://www.college.ru/chemistry/course/content/chapter1/section/paragraph1/theory.html
http://www.college.ru/chemistry/course/content/chapter1/section/paragraph1/theory.html
http://www.college.ru/chemistry/course/content/chapter1/section/paragraph1/theory.html
http://www.schoolchemistry.by.ru/material/p1.htm
http://praktika.karelia.ru/references/int13/
http://kabinet54.narod.ru/blank7.htm
http://www.mmlab.ru/products/chemlab/chemlab.shtml
http://www.chem.asu.ru/org/mph/labor/labor.html

4.  KOHTPOJIb U OIEHKA PE3YJbBTATOB OCBOEHUA

JTUCHUATIUHBI

KoHTpons W oOIlcHKAa pe3yJabTaTOB OCBOCHHS HUCIHUILIUHBI OCYIICCTBIISETCS
mperojaBaTejieM B TPOIECCe TPOBEICHUS  NPAKTHYCCKUX  3aHATHA U
1a00paTOpHBIX PabOT, TECTUPOBAHMS, a TaKKE BBIMOJHEHUS OO0YYaIOIIUMUCS
WHIUBUYabHBIX 3aJaHUH, IPOCKTOB, UCCIICTOBAHUIA.

Pe3yabTaThl 00yueHus
(oCBOCHHBIC YMCHUS1, YCBOCHHbIEC
3HAHWSA)

D®opMbI U METOAbI KOHTPOJISI
OLICHKU Pe3yJibTATOB 00y4eHUsI

3HATD:

BAXXKHEUIIINE XUMHUUYCCKUE MOHSATHUS

TECTHPOBAHHWE, KOHTPOJbHas pabora,
pedepar

OCHOBHBIC 3aKOHBI XUMHWH

TECTHPOBAHHWE, KOHTPOJbHAsI padora,
pedepar

OCHOBHBIC TCOPUU XUMHNHN

TECTHPOBAHHWE, KOHTPOJbHAs padorta,
pedepar

Ba)KHEUIIIHME BCUICCTBA U MAaTCPpHAJIbI

TECTHPOBAHHWE, KOHTPOJbHAs padora,
pedepar

YMmerh:

IIPpUMCHATL 3HAHUA O XUMHYECKOU
COCTAaBJISIOIICH €CTECTBEHHO H&y‘IHOI;'I
KapTUHBI MuUpa, BaXKHEHIIIMX
XUMHYCCKUX IIOHATHAX, 3aKOHaX U
TCOPUAX

TCCTUPOBAHUC, KOHTPOJIbHAA pa60Ta

MPUMEHSTh TOJYyYEHHbIC 3HAHUS s
00BSICHEHUS Pa3HOOOPa3HBIX
XUMHYECKUX SIBJICHUM HW CBOMCTB
BEILIECTB, OLICHKK POJH XUMHUH B
Pa3BUTHU COBPEMEHHBIX TEXHOJIOTUM
Y TI0JIy4Y€HUN HOBBIX MaTE€pHAJIOB

TECTUPOBAHKE, KOHTPOJIbHAS paboTa

MPUMCHSATh MMO3HaBaTEIbHBIC
HHTEPECHl M HMHTCIUICKTyaJIbHBIC
CITIOCOOHOCTH B mporiecce
CaMOCTOSITEIILHOTO pUOOPETCHHS
XAMHYECKHUX 3HAHUM c
HCIIOIb30BaHUEM pa3IUIHBIX

UCTOYHUKOB WH(POpMANMA, B TOM
YUCJIE KOMITBIOTEPHBIX

TECTUPOBAHKE, KOHTPOJIbHAS paboTa

MPUMEHSTh TIOJyYCHHBIE 3HAHUSA U
YMEHUS TUTSt 6e30macHoOro
MCITOJIb30BAHUS BEIIECTB "
MaTepHaioB B OBITY, Ha MMPOU3BOACTBE
U B CCIBCKOM  XO3SMCTBE, IS

TECTUPOBAaHUE, KOHTPOJbHAS paboTa
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pelIeHUs] MPAKTUYECKHX 3ajad B
MMOBCEHEBHOM JKA3HU, TSt
NpEeyIpExKICHUS SIBJICHU,
HaHOCAIIHUX BPEJ 3J0POBBIO UEJIOBEKA
U OKPYKaKUIEH cpeJie.

MIPOSIBIIATH yOeKICHHOCTh
MO3UTUBHON POJIM XUMHUH B IKU3HH
COBPEMEHHOT0 oO11ecTBa,
HEO0O0XOUMOCTH XUMUYECKH
IPaMOTHOTO OTHOIICHUS K
COOCTBEHHOMY 3J10POBbBIO U

OKpYXKaroUIeu cpejie

TECTUPOBAHKE, KOHTPOJIbHAS paboTa

KPUTEPUU ONEHNUBAHUSA PE3YJIbTATOB, YPOBHU OCBOEHUA
YUYEBHOI'O MATEPHAJIA 11O AUCIUIIJIMHE

Pe3yabTaThl 00y4eHus

Kpurtepuu ouneHuBaHusi pe3yjbTaToB,
YPOBHH OCBOCHHSI Y4eOHOr0
MaTepHAaJIA N0 TUCHHUILVINHE

3HATH

Ba)KHEUIIINE XUMHUECKHE TMMOHATHUS,
OCHOBHBIC 3aKOHbBI XUMHUH,
OCHOBHBIC TCOPHH XUMHH,

BaKHEHIIINE BCUICCTBA U MAaTCPHAJIbI

O3nakomumenvHoulli ypo6eHb — 3HAET
OCHOBHBIE XUMHUYECKHE MOHSATHUS; UMEET
npejacTaBieHne 00 OCHOBHBIX TEOPHUSX
XUMHHM; HWMEeT TpeJcTaBlieHne 00
OCHOBHBIX XHMMUYECKHX BEIEeCTBAX U
MaTepHaax;

Penpooyxmusnviii  yposenb — 3HaET
OCHOBHBIC XUMHUYECKUE TOHATHS, 3HACT
00 OCHOBHBIX TEOPHUSIX XUMHUHU; 3HACT 00
OCHOBHBIX XHMHYECKUX BEIIECTBAX U
MaTepuanax;

IIpooyxmuenuiii Ypo8eHs —
JEMOHCTPUPYET  3HAHUS  OCHOBHBIX
XUMUYECKUX  MOHATUH; 3HaeT 00
OCHOBHBIX TEOpUSX XHMHH; 3HAET 00
OCHOBHBIX XHMHWYECKUX BEIIECTBAX U
Marepuanax; JEMOHCTPUPYET 3HaHHS
OCHOBHBIX 3aKOHOB XUMHH.

YMmerh

MIPUMEHSATH 3HAHUS O XUMHUYECKON
COCTaBJISIFOLIEN €CTECTBEHHO HaYYHOU
KapTUHBI MUPA, BAXKHEUIINX
XUMHUYECKUX MOHSATHSIX, 3aKOHAX U

O3HakomMumenvHolll YPOBEHb — yMEET
MIPUMEHATh OCHOBHBIE 3HAHUS MO XUMHUU
U1 0OBSICHEHUS pa3HOOOPa3HBIX
XUMHUYECKHUX SIBICHUN U CBOMCTB
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TEOPHUSIX;

NIPUMEHSATH NTOJTYYEHHBIE 3HAHUS JIJISI
00BSICHEHUS Pa3HOOOPa3HBIX
XMMHUYECKUX SIBJICHUMN U CBOMCTB
BELIECTB, OLICHKU POJIM XUMHUH B
Pa3BUTHUU COBPEMEHHBIX TEXHOJIOTUH U
MOJIYYEHUU HOBBIX MATEPHUAJIOB,;

IMPHUMCHSATH ITO3HABATCIIbHBIC HHTCPCChI
U MHTCIIJICKTYAJIbHBIC CIIOCOOHOCTH B
mponecce CaMOCTOATCIIBHOT'O
HpI/IO6peTCHI/ISI XUMHUYECKUX 3HAHUM C
NCIIOJIb30BAHUCM PA3JINYHBIX
HNCTOYHHNKOB I/IH(I)OpMaLII/II/I, B TOM 4HUCJIC
KOMIIBKOTCPHBIX,

NPUMEHSTh MOJTyUYCHHBIC 3HAHUS U
yMEHHUs 1Ji1 0€301acHOTO
MCTIOIH30BaHMsI BEIIECTB U MaTEPUAIIOB
B OBITY, HA TIPOM3BOJICTBE U B CEIILCKOM
XO3SUCTBE, IS PELICHHUS TPAKTUIECKUX
3aj71a4 B TIOBCEIHEBHOW KHU3HHU, IJIS
HpeaynpexKIeHUs SIBICHUH, HAHOCSIINX
Bpe 30POBBIO YeJIOBEKa U
OKpY’KaloIen cpeze;

NPOSIBIIATH YOSKIEHHOCTD MO3UTUBHOU
POJIM XMMHH B )KM3HU COBPEMEHHOTO
00I11eCTBa, HEOOXOIUMOCTH XUMHYECKHU
IPaMOTHOTO OTHOIICHHS K
COOCTBEHHOMY 3/IOPOBBIO H
OKPY’KAIOIIEH Cpee.

BEIIECTB; YMEET MPUMECHSTh OCHOBHBIC
3HAHUS 110 XUMHHU 111 0€30I1aCHOTO
WCIIOJIE30BaHUS BEIIECTB U MAaTEPHATIOB
B OBITY;

Penpooyxmusnwiii ypogens — ymeer
IIPUMEHATh OCHOBHBIE 3HAHUSA 10 XUMUU
U1 0OBSICHEHUS Pa3HOOOPa3HBIX
XMMHUYECKUX SIBJICHUN U CBOMCTB
BEIIECTB; YMEET IPUMEHATH OCHOBHBIE
3HAHMA 110 XUMHUHU JUIsT O€30I1aCHOr0
VCTIOJIb30BAHUS BEIIECTB U MAaTEpHUAIOB
B OBITY, Ha MMPOU3BOJICTBE, JJIsI PEIICHUS
MMPAKTUYECKUX 3a/1a4 B IIOBCETHEBHOMN
YKU3HU, I IPEAYIIPEKICHUS SIBICHUM,
HAHOCSIIMUX BPE 3I0POBBIO U
OKPYKAIOIIEH CPEE; YMEET NPUMEHATh
3HAHHUS 0 XUMHUYECKOM COCTaBIISIONICH
€CTECTBEHHO HAYyYHOU KapTUHBI MUPA,
BaXXHEHUIINX XUMHUYECKUX 3aKOHaX U
TEOpHUSIX;

IIpooykmuenwlii yposeHsb - yMEET
MIPUMEHSTh OCHOBHBIC 3HAHMS 110 XUMHUU
JUIs 0OBSICHEHUS Pa3HOOOPa3HBIX
XUMHUYECKHX SIBIICHUM U CBOMCTB
BEILIECTB; YMEET MNPUMEHSATH OCHOBHBIC
3HAHUS 110 XUMUHU JIJIs1 0€301MacHOTO
MCIIOJIb30BAHUS BEIIECTB U MAaTEPHUAIOB
B OBITY, Ha MPOU3BOJICTBE U B CEIIbCKOM
X034MCTBE, JJIsI PEIICHUS] TPAKTUYECKUX
3a71a4 B MIOBCEITHEBHOM KU3HU, JJIS
MPEYyIPEKICHUS SIBICHUNA, HAHOCSIIIUX
BpEJl 310POBBIO YEJIOBEKA U
OKPY’KAIOIIEH CPEE; YMEET IPUMEHATH
3HAHUSA O XUMHUYECKOU COCTABIISIONMIEH
€CTECTBEHHO HAy4YHOW KapTUHBI MHUPA,
BOKHEHIIINX XUMHUYECKUX TOHATHUSX,
3aKOHaX M TCOPUSX; MPOSBIAET
ITO3HABATEJIbHBI HHTEPEC B MPOLIECCE
CaMOCTOSITEILHOTO IMPUOOPETCHUS
XUMHUYECKUX 3HAaHUMU C UCTIOJIb30BAaHUEM
Pa3IMYHBIX HICTOYHUKOB HH(pOPMAIIHH,
B TOM YHCJIE KOMIIBIOTEPHBIX.
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