AHHOTanMs K pado4eil mporpaMMe 1o xumMum 9 kiacc
PaGouas mporpamma no kypcy xumun «Heoprannueckas xumusi. Opranuyeckast

XUMUSA» AJIA 9 KxJ1acca cocTaBj€HAa B COOTBETCTBHUU C TpC6OBaHI/ISIMI/I (I (18%:0)11170,€
HOPMATHUBHBIX TOKYMCHTOB!

- ABTOpCKas mporpamma Kypca xumuu 1t 8-11 kmaccoB 00111e00pa3oBaTebHbIX
yupexaennii (atop H.H.I'apa), M.: IIpocserienue, 2009.

®denepanbHOTO NepeuHst y4eOHUKOB, pEKOMEHIYEMbBIX K UCTIOJb30BaHuI0 B 2017 —
2018 yuebHOM TOIY.

- Yuebnoro miana MBOY Anraiickas ocHOBHas o01iecoOpa3oBaTenbHas

mkoJia Ne 3 Ha 2017 — 2018 yueOHsblIi ro.

- Ilonoxenust o pabouel mporpaMme y4eOHbIX IPEIMETOB, KypCOB IO BBIOODY
MBOY Anraiickast ocHOBHasi 001ieoOpa3zoBaTesibHas 1koJia Ne 3

PabGouas mporpamma cocTaBji€Ha B COOTBETCTBHM C YUYEOHHUKOM, TOIMYIIEHHBIM
MunuctepctBoM  oOpazoBanusi Poccuiickoit ®epepauuu: Pynsutuc T.E.,
Oenpaman O.I. Xumusa. Heoprammdeckas xummsa. 9 kimacc. YdeOHHMK /
M. Ilpoceemienune, 2008.

ILnanupyembie pe3yabTaThl 0CBOCHHUS Y4eOHOI0 Kypca
9 kaacca
Tema 1. DaekTpoauTHYECKAS] TUCCONHUAUSA
Yuawueca oonscnuvt 3name:
1. ompeneneHue SIEKTPOJIUTOB U HEDJIEKTPOJUTOB, AJIEKTPOJIUTUYECKOU
JIACCOLAALINN;
2. OmNpeneNeHuss «OCHOBAHMUE», «KHUCJIOTa», «COJb» - B CBETE TEOPUHU
ANEKTPOJIMTUYECKON JUCCOLHUAINY;
omnpeaencHue «crenenb IJ1»;
4. ompeneneHue peakuii HOHHOTO 0OMeHa, YCIOBUIM OCYIIECTBICHUS JaHHbBIX
peaKkuuu;
5. OmpeneNeHne OKHUCIUTELHO — BOCCTAHOBUTENILHBIX PEAKUUN, OKUCIUTENS,
BOCCTaHOBUTEIIS;
6. ompezneneHue rUIPOINU3A COJIEH.
Ymemo:
1. 0OBSICHATH MEXaHU3M AIEKTPOJUTUUECKON AUCCOLMALIMY BEIIECTB C HOHHOU
Y KOBAJICHTHOM IOJISIPHOU CBA3BIO;
2. 3amuChIBaTh YpaBHEHUS JUCCOLMAIIUN KUCJIOT, OCHOBaHUMN U COJIel;
3. CpaBHMBATh MO CTPOCHHUIO U CBONCTBAM MOHBI U AaTOMBI;
4. CcOCTaBJIATh MOJIEKYJSIPHBIE, MOJIHBIE U COKPAILCHHbIC HOHHBIE YpaBHEHHUSI
pEeaKLni;
S. BBINOJHATH OMBITHl MO MPOBEACHHUIO PEAKUU MOHHOTO OOMeEHa, JienaTh
BBIBOJIbI;
6. ompenensiTh ¢ MOMOIIBIO PAcCUETOB BEIIECTBO, JAHHOE B H30BITKE, H
IPOBOJUTh BBIYUCIIEHHS] MacChl, 00bEMa WJIM KOJMYECTBA BEILECTBA
IPOAYKTA PEAKIMU 110 TAHHOMY HUCXOJHOMY BEILECTBY;

w



7.

8.

OTIPENIETSITh OKUCIUTEIHHO — BOCCTAHOBHUTEIBHBIC PEAKIIMH, COCTABIIATH
CXEMY DJJICKTPOHHOTO OayiaHca, paccTaBIsATh KOA(DPHUIIMEHTHI, HCITOJb3YS
METO/I JIEKTPOHHOTO OanaHca;

NPUMEHATh TIOJyYEHHBbIC 3HAHWS, YMEHHS W HaBBIKU TPU PEIICHUU
TPEHUPOBOYHBIX 3aIaHUN U YIIPAXKHECHUH.

Tema 2. Kucaopona u cepa
Yuawueca oonscnvl 3namep:

1. ompezaeneHue aUIOTPONUM M AUIOTPOMHBIX BUIOU3MEHEHHM, MPUYUHBI
AIOTPOIINH;

2. (pusnyeckue CBOWCTBA CEPhl M 00JIaCTH €€ MPUMEHEHHUS

3. CTpOEHHE U CBOMCTBA OKCUIOB CEPhI, CEPOBOIOPO/IA, CEPHUCTON U CEPHOU
KHUCJIOT, 00JIaCTH UX MPUMEHEHHUS;

4., Ka4eCTBEHHYIO PEAKIIMIO Ha CynbdaT — HOH;

5. ompeneneHne CKOPOCTH XUMHUECKUX PEaKITUi;

6. 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT PA3JIUUHBIX YCIOBUH.

Ymemon:

1. naBaTh XapaKTEPUCTHUKY IIaBHOM MOATPYMILI 0 IJIAHY;

2. CpaBHHBATh TMPOCTHIC BEIIECTBA, OOpPA30BAHHBIC DJIEMEHTAMHU TJIABHOM
MOJATPYMNIbI 6 TPYIIIHL;

3. yKa3bIBaTh MPUYWHBI UX CXOJICTBA M OTIHYWSI;

4. noka3plBaTh XMMHUYECKHE CBOMCTBA CEPbl M €€ BAKHEHUIIMX COEAUHECHUM,
3amMChIBas YPaBHEHUS PEAKIIMA B MOJIEKYJIIPHOM, HOHHOM U OKUCJTUTEIILHO
— BOCCTaHOBUTEJILHOM BHJIAX;

5. OOBSACHATH BIMSHHUE Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOU
peaKIuu;

6. pemarp 3a1a4u;

7. MPUMEHSTh TIOJIYYEHHBIC 3HAHMS, YMEHUS W HaBBIKU TIPU PEIICHUU

TPEHUPOBOYHBIX 3a1aHUM U YIIPAKHEHUU.

Tema 3. A3oT u docdop
Yuawueca oonscnvl 3nameo:

1. ¢usmueckue U XMUMHUYECKHE CBOMNCTBA a30Ta;

2. CTpOEHHE MOJIEKYJbl aMMHaka, (U3NYeCKHe M XUMHYECKHE CBOWCTBA,
MIPOU3BOJICTBO;

3. CTpoeHHe, CBOWCTBA M MPUMEHEHHUE a30THOW KUCJIOTHI, 0COOBIe CBOWCTBA,
XUMH3M [IPOU3BOJCTBA;

4. cocTaB, CTpOCHHE, CBOMCTBA M MPUMEHEHHUE COJIe aMMOHUS U HUTPATOB;

5. xapakrepucTuKy ¢docdopa Kak XMMHUYECKOTO »HJIEMEHTa U MPOCTOTO
BEIIECTBA, CTPOCHUE U CBOMCTBAa coelMHEHUH (ocdopa, NpUMEHEHHE
MUHEPAIbHBIX y100pEeHUH.

Ymeme:
1. naBaThb XapakTEpPUCTUKY MOATPYIIBI a30Ta, UCX0s U3 nojoxeHus B 11C u

CTPOEHUSI aroMa, 3alHUCBhIBAaTh YPABHEHMS PEAKUMH B MOJIEKYJSIPHOM M
VOHHOM BHJI€, YYUTBIBAs1 3aKOHOMEPHOCTHU IPOTEKAHUSA OKUCIIUTEIBHO —
BOCCTAaHOBUTEJIbHBIX PEAKIIUM;
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JTIOKa3bIBaTh XUMUYECKUE CBONCTBA AMMHUAKA,;

OTIpeNiesiTh MacCoOBYIO (0OBEMHYIO) OJIO BBIXO/a MPOJYKTa PEaKIMUA OT
TEOPETUYECKHU BO3MOKHOTO (peIiaTh 3a/1a4un).

JI0Ka3bIBaTh OOIME M OCOOCHHBIE CBOMCTBA COJIEW HAa MPUMEpPE CoJieh
aMMOHHUS U HUTPATOB

Tema 4. Yriepoa u kpeMHHH
Yuawueca oonscnvt 3nameo:

1.

2.

3.

OOIIyI0 XapaKTepUCTUKY DSJEMEHTOB MOJrPYIIbI Yriepoia, UCXOIs M3
noJioxxenust B IIC u cTpoeHus atoma; MOHATHE afcOpOLMH, TPUMEHEHHE
yIJIEPOJ1a U KPEMHUS,

COCTaB, CTPOCHME, CBOMCTBA, NPUMEHEHUE OKCHIOB YIriepoja U OKCuAa
KPEMHHUS;

COCTaB, CTPOEHHE, CBOMCTBA, NPUMEHEHHME YIrOJBHOM U KPEMHHUEBOU
KHCJIOThI, MX COJICH.

Ymemon:

1.

CpaBHHUBATh MO0 CTPOCHHUIO M CBOWCTBAM YIJIEPOJ W KPEMHHUM, UCXOJS W3
nosioxxeHuss B IIC m cTpoeHus aroma, 3amuChiBaTh YPaBHEHUS PCAKIIHM,
XapaKTEePHU3YIONNX XUMHUYECKHE CBOMCTBA yrjiepoja B MOJICKYJISIPHOM H
OKHCIIUTETIHHO — BOCCTAHOBUTEIIHLHOM BUJIE;

CpaBHHUBATh CTPOCHHE U CBOMCTBA OKCHUJIOB yTiIepoda U KPEMHUS, YKa3bIBaTh
MPUIHHBI CXOCTBA U OTIINIHS;

JIOKa3bIBaTh XMMHUYECKUE CBOMCTBA YIOJIbHOW M KPEMHHEBOW KUCJIOT U MX
COJICH, 3aMMChIBaTh YPABHEHUS PEAKIUi B MOJICKYIIPHOM ¥ HOHHOM BH/IE;
pelarh pacyeTHbIC 3a7auyd Ha BBIYKCIEHHE MacChl (00beMa) MpOIyKTa
peakiMu Mo yKa3aHHOW Macce (00beMy) MCXOJHOTO BEIIECTBA, OJHO W3
KOTOPBIX COJIEPIKUT MPHUMECH.

Tema 5. O01me cBoiicTBa MeTaJIJIOB
Yuawuecsa oonscnvl 3nameo:

1.

2.

MOHSTUE METAUIMYECKON CBSI3M U METAUIMYECKON KpHUCTAUIMYECKOU
penieTky, (M3uIecKue CBOMCTBA U CIIOCOOBI TTOJTyUYCHUS METAIIOB,;

COCTaB, CTPOEHHUE, CBOMCTBA IMPOCTBIX BELIECTB, a TAKXKE OKCHIOB,
OCHOBaHMM, COJIEd METALIOB IVIABHBIX NOArpymm 1-3 rpyrm, 3anuchiBaTh
YPaBHEHHUS PEAKLIUN B MOJIEKYJISIPHOM U HOHHOM BUJIE;

ONPENEICHNE METAUIYPrud, CIOCOObl MPOMBIIUIEHHOTO IOJY4YECHHS
METAJUIOB, POJIb PYCCKUX YUEHBIX B PA3BUTUU METALTYPTHUU, IOHATHS PYAbI
Y IIyCTOW MOPOAbl, OCHOBHBIE CTAIUU MOJTY4YEHUS METAIJIOB.

Ymemsn:

1. 3anuchIBaTh ypaBHEHMS PEAaKLUN MOJyYEHUS METAJUIOB C TOUKHU 3PEHUS
TOJl u yuenus 00 OKUCIUTENBHO — BOCCTAHOBUTEIbHBIX MPOIleccax;

2. XapakTepu3oBaTh MeTayul 1o ero nojoxenuto B [IC u ctpoenuto atoma,
XMMHUYECKHE CBOMCTBA NIPOCTOrO BEIIECTBA W BAKHEHIIMX €r0
COCIVMHEHNN, 3allChIBas YPABHEHUS PEAKIUN B MOJIEKYJSIPHOM H
MOHHOM BU/IE;



3. JIOKa3bpIBaThb XHMHUYECKHE CBOMCTBA OKCHUIOB, OCHOBAHMM U COJIEH
METAUIOB TJIABHBIX TMOJATPYIIT M Kejle3a, 3aluChiBaTh YpaBHEHMS
peakIuii B MOJIEKYJISIPHOM U HIOHHOM BHJIE.

Tema 6. IleppoHayabHbIE NPEeACTABICHHUSA 00 OPraHMYeCKHUX BeleCTBAX
Yuawueca oonoswcnol 3name:

1. ompeneneHrne OpraHUYECKOW XUMHUH, PA3IMIUI MEKIY OPTaHUYECKUMH U
HEOPTaHUYECKUMHU BEILIECTBAMH, OCOOCHHOCTH CTPOCHHS M CBOWCTB
OPraHUYECKHUX BEIIECCTB;

2. oCHOBHEBIC TTOJI0KeHHs Teopuu A.M.byTtaepoBa (kpaTko).

Ymemsn:
1. 3anucChIBaTh CTPYKTYpHBIE (POPMYJIBI OPraHUYECKUX BEILIECTB;
2. OompenensaTh U30MEPHI, 1aBaTh UM Ha3BaHUS.

Tema 7. YrieBoaopoanbl

Yuawuecsa oonsrcnvt 3nameo:

1. ompenenenue yriaeBog0pOa0B, UX KIIACCUPUKAIINIO;

2. HEKOTOpPBIE CBOMCTBA yIJIEBOIOPOIOB;

3. MMETh MPEACTABICHHUE O MPHUPOTHBIX HCTOYHHUKAX YTJIEBOIOPOIOB.

Ymemsn:
1. 3anuchIBaTh CTPYKTYpHBIE (GOPMYIIBI OPraHUYECKUX BEILECTB;
2. OmpenemnsaTh U30MEPHI, 1aBaTh UM Ha3BaHMUS;

3. 3amuchIBaTh HEKOTOPBIE ypaBHEHHUS XUMUYECKUX peaKIui,
XapakTepU3YIOIIMe XUMUUECKUE CBOMCTBA YIIeBOAOPOIOB (IIPENETbHBIX U
HenpeelbHbIX).

Tema 8. Cniuprsbl
Yuawuecsa oonscnvt 3nameo:
1. ompeneneHre 0JHOATOMHBIX 1 MHOTOAQTOMHBIX CITUPTOB;
2. CBOWCTBa ¥ MPUMEHEHHE CITUPTOB.
Ymemsn:
1. 3ammMCHIBaTh CTPYKTYpPHBIE (DOPMYIIBI CIIUPTOB;
2. Ha3bIBaTh HEKOTOPHIC CIIUPTHI IO CUCTEMATUYECKOW HOMEHKIIATYypE.
Tema 9. KapOoHoBbie kuca0Tbl. ZKupbl
Yuawueca oonswcnol 3name:
1. ompenenenre KapOOHOBBIX KHCJIOT M JKHPOB,;
2. CBOIICTBA U NPUMEHEHHE KapOOHOBBIX KUCIJIOT U )KUPOB.
Ymemon:
1. 3amuchIBaTh CTPYKTYpPHBIE GOPMYJIBl KapOOHOBBIX KUCJIOT U KHUPOB;
2. Ha3bIBaThb HEKOTOPHIE KapOOHOBBIE KHCJOTHI IO CHUCTEMaTHYECKOM
HOMEHKJIaType.
Tema 10. YrieBoabl
Yuawueca oonswcnel 3name:
1. umeTr oOOmME TMOHATHUS O TIJIIOKO3€ M caxapo3e KaK BaKHEUIIMX
MPEACTABUTEIISX YTIJIEBOJIOB;
2. UMeTh 00IIMe MOHATHUS O CBOMCTBAX M MPUMEHEHHUH YTJICBOIOB.
Ymemsn:
1. BBITIOJHATH TPEHUPOBOYHBIC YITPAKHEHUS 110 TEME.



Tema 11. beaku Iloanmepsl
Yuawueca oonorcnvl 3nameo:
1. mmerh 00ImMe NOHATUS O OeJIKax;
2. UMeTh 00IIMe MOHATHS O TIOJIMMEepax Ha MPUMEPE MOIMATUIICHA,;
3. MMETh OOIIHE MOHATHSA O CBOMCTBAX M MPUMEHEHUH OCIIKOB U MTOJIMMEPOB;
4. ol1ee mpeICcTaBICHUE O JICKApPCTBAX U JICKAPCTBCHHBIX Mperaparax.
Ymemo:

BBIIIOJIHATE TPCHUPOBOYHBIC YIIPAXKHCHHA 110 TEMC

Pabouasi nporpamma paccuutana Ha 68 yacos (2 yaca B HeJeJ110), BKJIOYAET
cjeayoume pasaenbl:

DunekTponuTHaeckas auccormanus - 10

Kucnopon u cepa - 9

Azot u pocdop - 10

Yriepona u kpemHui - 7

OOmuwe cBoiicTBa MeTAUIOB - 14

[lepBoHauanbHBIC IPECTABICHUS 00 OPraHMYECKHUX BEIECTBAX - 2
VYraneBogoposl - 4

CrupTel - 2

. KapOonossie kucnotsl. XKupsi - 3

10. YraeBoapl - 2

11.benku. ITomumepsl — 5

©CoNok~whE

[1n1aHOBBIX KOHTPOJIBbHBIX pabOT — 4, MPaKTUUECKUX — 7



