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HNOACHUTEJIBHASA 3AIIUCKA
[Iporpamma pa3paboTaHa B COOTBETCTBHUHM C TpeOOBaHHSAMHU (enepatbHOr0 KOMITOHEHTa
rOCy/IapCTBEHHOT'O CTaHmapTa obmiero obOpaszoBanusi (2004r), Ha ocHoBe IIpuMepHOI MpOrpaMMBI
cpennero (mojHOTO) OOMmIero oOpa3zoBaHus (0a30BbIA ypoBeHb) u mporpammbl [.E. Pymutuca, @.I.
Oenpamana «Xumust 10 — 11 kmacesl» Mocksa, «IIpocserieHue.
Hacrosmmas nporpamma cocrasiiena i yuamnmuxcst 10—11 kimaccos (70 yacos).

M3yueHne XMMHUHU B CTapIICH 1IKOJIe Ha 6a30BOM YPOBHE HAIPABJICHO:

* Ha OCBOCHHME 3HAHUN O XMMHYECKOH COCTaBISIOIIEH €CTeCTBEHHO-HAyYHOH KapTHHBI MHpa, O
BOKHEUIIINX XUMUYECKUX MOHATUSIX, 3aKOHAX U TEOPUSIX;

* Ha OBJAJICHUE YMEHMSIMH MPUMEHATH IOJIyY€HHbIE 3HAHUA ISl OOBSICHEHHS pPa3HOOOpa3HBIX
XUMUYECKUX SIBJICHMM M CBOMCTB BEILECTB, JIi OLEHKH pPOJIM XHUMHUH B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U MOJIyYeHUU HOBBIX MAaTE€PHAJIOB;

* Ha pa3BUTHE I[103HABATEIIbHBIX HHTEPECOB M HWHTEUICKTYaJIbHBIX CIOCOOHOCTEM B Ipoliecce
CaMOCTOSITENILHOTO MPUOOPETEHHUs] XUMUYECKUX 3HAHHUM C MCIONb30BAHHEM PA3JIUYHBIX HCTOYHUKOB
nH(OpMAIIUY, B TOM YHCIIE KOMITBIOTEPHBIX;

* Ha BOCIIUTaHUE YOEXIEHHOCTH B MO3UTHUBHOW pPOJIM XMMHUHU B >KM3HH COBPEMEHHOTO OOIIECTBa,
HE0OXOIMMOCTH XMMHUYECKH TPAMOTHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO U OKPYXKAOIIIEH Cpe/Ie;

* Ha MPUMEHEHHE MOJIYUCHHBIX 3HAHUU M YMEHHMH Juis 0€30MacHOro HMCHOJIb30BAaHUS BEIIECTB U
MaTepuaoB B OBITY, CEJILCKOM XO3SHCTBE W HA MPOU3BOJICTBE, JJIA PEIICHUS MPAKTHUYECKUX 3a7a4d B
MTOBCETHEBHOM KU3HU, IJIs MPEAYNPEkKACHUS SBICHUIN, HAHOCAIINX BpEJ 3J0OPOBBIO YEIOBEKAa U OKpY-
JKarouIen cpeae.

JlanHasi mporpaMma mpeaycMaTpuBaeT (OPMHUPOBAHHE Yy Yy4alIMXcs OOIIEYy4eOHBIX YMEHUH H
HAaBBIKOB, YHHUBEPCAIBHBIX CIIOCOOOB JCATEIHHOCTH U KIIIOYEBBIX KOMIETEHIMNA. B 3TOM HampaBieHun
MPUOPUTETaMHU Ui Y4eOHOTO NpeaMeTa «XMMHs» B cTapiled IIKojie Ha 0a30BOM YpOBHE SIBISIOTCA:
YMEHHE CaMOCTOSITEIbHO U MOTMBUPOBAHHO OPTraHM30BBIBATH CBOIO IMO3HABATEIBHYIO JESITEIBHOCTH (OT
MMOCTAaHOBKH II€NIM 10 TIOJYYEHHUS W OLEHKU pe3yJbTaTa); ONpeAeNieHHE CYIHOCTHBIX XapaKTEpUCTHUK
M3y4aeMoro 00beKTa; YMEHUE Pa3BepHYTO OOOCHOBBIBATH CYXKICHUS, JaBaTh OINpPEACIICHUS], IPUBOIUTH
JI0Ka3aTeNIbCTBA; OLICHWBAHUE U KOPPEKTUPOBKA CBOETO MOBEJCHUS B OKPYKAIOIICH Cpe/ie; BHITOTHEHUE
B NIPAKTHUYECKOH JNEATECIHPHOCTH M B TTOBCEIHEBHOM JKU3HH DKOJIOTUYECKUX TPSOOBAHUI; UCTIOIH30BAHUE
MYJIbTUMEAUNHBIX PECYPCOB M KOMIBIOTEPHBIX TEXHOJIOTHH 17151 00paboTKH, Iepeadn, CUCTeMaTH3aluu
nH(popMaluu, co3aanus 0a3 JaHHBIX, MPE3EHTAIMN PE3yJIbTaTOB MO3HABATEILHON U MPAKTUUECKON JIes-
TEIbHOCTH.

B kypce 10 knacca u3ydaercsi opraHMueckas XUMus, TEOPETHUYECKYI0 OCHOBY KOTOPOM COCTaBISIOT
COBpPEMEHHAasi TEOPHsI CTPOEHHUS OPraHMYECKUX COCIWHEHUM, MOKA3bIBAIOLIAs €IUHCTBO XUMHUYECKOIO,
AJIEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTPOCHMUS, SIBJICHHUS TOMOJOTHH W M30MEpHUH, Kiaccudukanus u
HOMEHKJIaTypa OPraHMYeCKUX COequHEHUW. Bechb Kypc OpraHudyeckoil XMMHUU TIPOHU3AH HaeeH
3aBUCHMOCTH CBOWMCTB BEIIECTB OT COCTaBa M UX CTPOCHMs, OT XapakTepa (GYyHKIMOHAIBHBIX TPYII, a
TaK)Ke T€HETUYECKHUX CBSI3el MEXKIy KilacCaMu OpraHM4YeCKUX COeIMHEeHU. B TaHHOM Kypce conepxkarcs
BOKHEWIIIME CBENECHHMS 00 OTACNIBbHBIX BEIIECTBAX W CHHTETUYECKMX Marepuanax, O JIEKapCTBEHHBIX
npernaparax, Cnoco0CTBYIOUINX (HOPMHUPOBAHHIO 3A0POBOr0 00pa3a >KM3HHU U 00IIEH KyIbTyphl YeIOBEKA.

Benymas poiib B packpeiTUM COAEpKaHUA Kypca XuMuM 11 Kjacca NpUHAIIEKHUT AIEKTPOHHOU
TEOpUH, MEPUOANUECKOMY 3aKOHY M CHCTEME XMMHYECKHX JJIEMEHTOB KakK Hanbojee OOIIMM HAayYHBIM
OCHOBaM XHMHH.

B nmanHOM Kypce cucTeMaTHU3UpYIOTCs, 0000MIAl0TCA U YIIyONSIOTCS 3HAHUS O paHee M3YUeHHBIX
TEOPHSIX M 3aKOHAX XMMHYECKOW HAyKH, XMMHUYECKUX TMPOIeccax W MPOU3BOACTBaX. B »ToMm ywammmcst
MOMOTAIOT Pa3INyYHbIe HATJSIIHBIE CXEMBI U TaOJHUIIBI, KOTOPBIE MO3BOJSIOT BBLACTUTH CaMOE€ TJIaBHOE,
camoe CyIIECTBEHHOE.

ConepkaHve OSTUX pa3felOB XUMHUM PACKPBIBAETCS BO B3aMMOCBSI3U OpPraHUYECKUX U
HEOPTraHUYECKHUX BEIIECTB.

Oco0oe BHHMaHHE YACIEHO XHWMHUYECKOMY OKCIEPHUMEHTY, KOTOPBIH SBISETCS OCHOBOM
(GhopMHUpPOBaHHS TEOPETUUYECKUX 3HAHMU. B KOHIlE Kypca BBIIEICHBI TPU MPAKTUUECKHX 3aHITHUS
000011aI0IIero XapakTepa: peuieHre YKCIEePUMEHTATbHBIX 3a/1ad M0 OPraHWYecKOW M HEOPTaHWYEeCKOM
XUMUH, TIOJTY9eHUE, COOMPAHNE U PACIIO3HABAHHUE Ta30B.



10 xaacc 35 4/roa (1 4/nen.)
OPI'AHUYECKAS XUMUS

Y4e0HO — TeMAaTHUYECKHI TIJIAH

Ne ni/m HasBaHue pa3jaejioB H TeM Bcero yacos
1 Teopernueckre 0CHOBbI OPraHUYeCKOW XUMHH 3
2 ITpenenbHble YIIIEBOAOPOIbI (AJIKAHBI) 3
3 HenpenenbHpie yriaeBog0poIbl 4
4 ApomaTH4eCcKue yrieBoA0POIbI (apeHBbI) 2
5 [TpupoaHbIE HICTOYHUKH YTIIEBOJIOPOIOB 3
6 CrnupThl ¥ HEHOITBI 3
7 Anbaeruipl, KETOHBI, KApOOHOBBIE KUCIOTHI 4
8 Kupsbl. Yraesoapl 4
9 AMUHBI 1 aMUHOKHCIIOTBI 2
10 benku 1
11 CHHTETHYECKUE OJIUMEPBI 3
12 HToroBoe moBTOpEHME 3

Conep:xanue
Tema 1. TeopeTu4ecKue OCHOBbI OPraHuveckoii xumuu (3 4)

®opMHUpOBaHUE OPraHUYECKOW XUMHM Kak HaykKd. Teopusi cTpOeHUsl OPraHUYEeCKUX COeIUHEHUN A.
M. bytnepoBa. Yriepoanbsiii ckener. Pagukanbl, (yHKIHOHAIbHBIE TPyMIbl. ['OMOIOTHYECKHUIl psI.
I'omonoru. CtpykrypHas uzomepus. Homenkmnarypa.

OneKTpOHHAs NIPUPOJIa XUMUYECKUX CBSI3€H B OPraHNYECKUX COCANHEHHUSAX.

Knaccudukanms opraHuueckux CoeIuHEHUN.

Jemoncrpanuu. OOpa3ibl OpraHUYECKUX BEIIECTB U MaTepuanoB. MoJesn MoJIeKysl OpraHMYecKUX
BEIIECTB. PacTBOPUMOCTh OpraHMYECKUX BEIIECTB B BOJE M HEBOAHBIX pactBopuTersx. IlnaBnenue,
00yIJIMBaHUE U TOPEHUE OPIraHUYECKHUX BEILECTB.

YIJIEBOAOPOIBI (12 v)
Tema 2. IlpenesibHbIC YI1€BOA0POABI (aaKaHbI) (3 1)

Crpoenue ankaHoB. ['omonornueckuit psa. Homenknatypa u usomepusi. @u3ndeckue 1 XUuMHUYECKHE
cBOMcTBa ainkaHoB. Peaknus 3amemenus. [lomydyenne u npumeHeHue ankaHoB. Ilonsatue o
LAKJIOAJKAHAX.

JlemoHcTpanuu. B3pbiB cMecu MeTaHa ¢ BO31yxoM. OTHOLIEHHE AKAHOB K KHCIIOTaM, LIEJIOYaM,
pacTBopy IepMaHra- Hata Kajausi 1 OpoMHOH BoJie.

JlabopaTopHble ONBITHI. N3roroBnenue Mozenen MOJIEKYJI YIIIEBOJOPOIOB u
raJIOr€HOIPOU3BOIHBIX.

PacuerHsle 3amaun. HaxoxxaeHune MonekynsspHOH (OpMysbl OpraHMYECKOTO COEAMHEHHUS M0 Macce
(00beMy) IPOIYKTOB CrOPaHUSI.

Tema 3. HenpenesbHbIe yri1eBoA0poOAbI (4 1)

Ankensl. CTpoeHue ankeHoB. ['omomornueckuil psaa. Homenkinarypa. M3omepus: yriuepoaHou nenw,
MIOJIOKEHNUS KpPATHOW CBS3M, yuc-, mpauc-u3oMepus. XHMHUYECKHE CBOMCTBA: pEaKLUU OKHUCIEHUS,
MIPUCOETUHEHM S, ToIuMepu3anny. [[puMeHeHne ankeHoB.

Anxanuensl. Ctpoenue. CBolicTBa, npuMeHeHue. [IpupoaHelil Kaydyk.

Anxunsl. Ctpoenue anerunieHa. ['omonoru u n3oMmepsl. Homenkiarypa. @usndeckue 1 XUMHYECKHE
cBoiicTBa. Peakuyu npucoeauHenys u 3ameneHus. [Ipumenenue.

Jemonctpanun. [lonydenue areruneHa kapOuaHbIM crniocoboMm. B3aumoneiicTBue aieruneHa c
pacTBOpOM IepMaHraHara Kanus u OpoMHOM Bomoil. ['opeHue amermnena. PasnoxkeHue kaydyka Mpu
HarpeBaHuU U UCTIBITAaHHE IPOTYKTOB Pa3I0KEHUSI.

[IpakTuyeckas padora. [Tonmyuenue sTHIeHa U U3yYEHHUE €r0 CBOMCTB.

Tema 4. ApomaTnyeckue yrjeBoaopoasbl (apensl) (2 4)

Apenbl. Ctpoenue OeHzona. M3omepus m HoMeHKinarypa. Pu3nyeckue M XUMHUYECKHE CBOHCTBA
6ensona. ['omonoru Gen3osna. 'eneTndeckast CBsi3b apOMaTHUECKHUX YIJIEBOJOPOJIOB C IPYTUMH KilaccaMu
YIJIEBOJOPOOB.



JlemoncTpanuu. beH3on kak pacTBopuTenb, ropeHue OeHzosa. OTHomieHue OeH3oia K OpoMHOM
BOJIC U PACTBOPY NepMaHraHara kanus. OKUCIeHHe TOyoa.
Tema 5. TlpupoaHbie HCTOYHUKH YIJI€BOA0PO0B (3 1)
[Ipuponnsrii ra3. Hed s u HedTenpoayktel. ®usnyeckue cBoricTBa. CriocoObl nepepadoTku HEDTH.
Hemoncrpanunu. O3HaKOMIIEHHE ¢ 00pa3liaMu MPOIyKTOB HerenepepadoTKH.
KUCJIOPOACOAEPKAIIUE OPTAHUYECKHUE COEJUHEHMUA (11 4)
Tema 6. Cimptsol 1 deHonl (3 4)

OpnHoaTtoMHbIe mpeaenbHble cUpThl. CTpoeHue MoJeKys, (yHKUHMOHaJIbHas rpymnmna. Bopopoanas
cBsa3b. M3omepuss u HomeHkinarypa. CBolicTBa MeTaHojda (3TaHONA), IHOJYyYEHUE MU IPUMEHEHHE.
DU3M0IOTNYECKOE JEICTBUE CIUPTOB HA OPraHU3M YEJIOBEKa.

MHoroaroMHsle CIUPTHI. DTUIIEHIIIMKOIIb, INMLEepUH. CBONCTBA, IPUMEHEHHE.

@enonbl. CTpoeHue MoJeKyabl (eHona. B3auMmHOe BiIMsSHHME aTOMOB B MOJIEKYyJe Ha IpUMeEpe
Moutekynnbl  ¢eHona. CoiictBa. TokcumuHOCTH (eHONa W ero coenuHeHwil. I[IpumeneHue ¢eHoma.
I'eneTrueckas cBsi3b CIUPTOB U (PEHOJIA C YIIIEBOAOPOAAMH.

JemoncTpauuu. B3anmopeiictBue ¢eHona ¢ OpOMHON BOAOH M pacTBOPOM THIPOKCUAA HATPHUS.
PacTtBopenue riuuepusa B Boje. Peakius riuuepuna ¢ ruapokcugom meau(Il).

Pacuernble 3agaun. Pacuersl 10 XUMUYECKUM YPAaBHEHUSIM IIPU YCIIOBUH, YTO OJIHO U3 PEAarpyrOIINUX
BEIIECTB J1aHO B U30BITKE.

Tema 7. Aabaerubl, KETOHbI, KAap00J10BbIe KUCJIAOTHI (4 4)

Ansnerunsl. Kemonwi. Ctpoenue monekyn. @yHkunonanbHas rpynna. M3omepus u HOMEHKIIaTypa.
dopmanberu]l U aneTaableruj: CBOMCTBA, MOJyY€HUE U NpUMEHEHue. Ayemon — npedcmagumerns
KemoHos. [Ipumenenue.

OnHOCOCTaBHBIE MpeneNbHbIE KapOOHOBBIE KUCIOTH. CTpoeHne MoJieKysl. DyHKIIMOHAIBHAS TPYIIA.
N3omepus u HoMeHkIatypa. CBolicTBa KapOOHOBBIX KUCIOT. [IprMeHeHue.

Kpatkue cBenenust o HenpeaeabHbIX KapOOHOBBIX KUCIIOTAX.

I'eneTnueckas cBsi3b KApOOHOBBIX KUCIIOT C APYTUMH KJIACCAMU OPraHUUYECKUX COCAMHEHUI.

demoncTpauuu. [Tonyyenue sTanans okucieHUeM 3TaHoja. B3auMopaeiicTBue Metanans (3TaHanis) ¢
aMMMa4YHbIM pacTBOpoM okcuza cepedpa(l) u runpokcuaa meau(Il). PactBopeHue B alieToHe pa3inuHbIX
OpPraHUYECKUX BEIIECTB.

IIpakTnyeckas padora. PemeHue sKkcrepMMEHTalIbHBIX 3a/ad Ha pacloO3HaBaHUE OPraHMYECKHX
BELIECTB.

PacuerHble 3amaun. OmnpeneneHre MaccoBOM MM OOBbEMHOM TOJM BBIXOAA MPOAYKTa pEaKIUH OT
TEOPETUYECKH BO3MOYXKHOTO.

Tema 8. Kupsbl. Yriaesoasl (4 4)

XKupsl. Haxoxnenue B npupoze. Cpoiictsa. [Ipumenenue.

Morwwue cpeocmaa. Ilpasuna 6e3onacnozo obpaujeHus co cpeocmeamu ObIMoO8o XUMUU.

I'moko3a. Crpoenue Monekynbl. CpoiictBa rioko3bl. [Ipumenenue. Caxapoza. CBoiicTsa,
IIPUMEHEHHUE.

Kpaxman u nemntono3a — MNpeACTaBUTENN MPUPOAHBIX MOIUMEPOB. Peakius MOJMKOHIEHCALNH.
dusndeckue U xumuueckue csorctsa. Haxoxxnenue B npupoze. [Ipumenenne. AnietaTHOE BOJIOKHO.

JlemoHcTpanuu. PacTBOpUMOCTH JKHPOB, JTI0KA3aTEIbCTBO UX HEMPEIEIBbHOIO XapaKkTepa, OMbLUICHUE
XKHUpoB. CpaBHEHNE CBOMCTB MblIa U CHUHTETUYECKUX MOIOIINX CPEACTB.

BsaumopeiictBue riatoko3bl ¢ ruapokcuaoM Mmeau(Il). BzaumopeiicTBue TroKo3bl ¢ aMMHUAYHBIM
pacTtBOpoM okcua cepedpa(l).

BsaumopeiictBue caxapo3bl € THAPOKCHAOM KanbliMs. BzaumojeilcTBue Kpaxmajia € HOJOM.
I'maponus kpaxmana. O3HaKOMIIEHHE C 00pa3aMy MPUPOHBIX U HCKYCCTBEHHBIX BOJIOKOH.

IIpakTnyeckas pabora. PemieHue sKCnepUMEHTANbHBIX 337ad Ha MOJY4YeHHE M pacro3HaBaHUE
OpPraHMYECKUX BEILECTB.

A30TCOAEPKAINUE OPTAHUYECKHUE COEAUHEHMUSA (4 1)
Tema 9. AMUHBI 1 AMMHOKHCJIOTHI (2 4)

Amunbl. CTpoeHue MoJieKyil. AMuHorpyimna. ®usndeckre U XMMHYECKHUe CBOMCTBA. AHUIIMH.
CBolicTBa, IPUMEHEHUE.

AMuHoOkucOTEL. M3oMepuss u HoMeHkiarypa. CBoiicTBa. AMHHOKHCIOTHI Kak aMdoTepHbIe
opranuueckue coequHenus. [Ipumenenue.

Tema 10. beaku (1 1)



benku — npupoansie nonmumepsl. CoctaB U crpoeHue. Pusnueckue M XMMHUYECKHE CBOWCTBA.
ITpeBpaiieHre 6enKOB B OpraHu3Me. Y CleXH B U3y4EHHH U CUHTE3€ OEJIKOB.

Xumus u 370poBbe denoBeka. Jlekapcrsa. [Ipobremsl, CBS3aHHBIE C IPUMEHEHUEM JIEKAPCTBEHHBIX
IIPETapaToB.

JdemoncTpanun. Okxpacka TKaHUM AaHWJIMHOBBIM  KpacurejneM. JoKa3aTenabCTBO — HalIMuus
(GYHKLIMOHAJBHBIX TPYNI B PACTBOpaX aMUHOKUCIOT. lIBeTHble peakiuu Ha Oesku (OuyperoBas H
KCAaHTOIPOTEUHOBAsI PEAKLUH ).

BBICOKOMOJIEKYJIAPHBIE COEJUHEHUSA (4 4)
Tema 11. CunTeTn4yeckue nojaumepsl (3 4)

[lonsiTie O BBICOKOMOJIEKYJSIDHBIX CO€IMHEHUsAX. [lonmumepsl, mosydaeMble B peakIMsIX
nonumepuszanun. Ctpoerne mosexyi. [lonustunen. [omunponunen. @enongopmanvoecuonvie cmobl.

CuHretnueckue kaydyku. CTpoeHHE, CBOMCTBA, IOJy4YE€HUE U IPUMEHEHHUE.

Cunrernueckue BosiokHa. Kanpown. JIaBcaH.

Hemoncrpaunu. O6pa3ipl 1acTMAcC, CAHTETHYECKUX Kay4yKOB U CUHTETHUECKUX BOJIOKOH.

[IpakTuyeckas pabora. Pacro3HaBaHue miiacTMacc ¥ BOJIOKOH.

11 xaacce 354/roa (1 4/nen.)

Y4e0HO — TeMATHYECKHUH TJIAH

Ne n/mm Ha3Banue pa3iesioB u TeM Bcero uyacos
1 Baxkneiiime XxuMu4eCcKue MOHIATHSI U 3aKOHBI 3
2 [lepuoauueckuii 3aKOH U MEPUOIAYECKAsT CUCTEMA XUMUUYECKUX 3

anemeHToB J[.Ml.MeHeneeBa Ha OCHOBE Y4€HHUS O CTPOCHUHU aTOMOB

I'eneTmueckas cBI3b HCOPTaHNUYCCKUX U OPIraHNMYCCKUX BCUICCTB

3 CTpoeHue BelecTa 5
4 XHUMHYECKUE PEaKITUU 6
5 Meramisl 7
6 Hemeramisl 5
7 4
8 2

breiTOoBas xumMuueckas T'paMOTHOCTb

Conep:xanue
TEOPETUYECKHUE OCHOBbBI XUMHUH
Tema 1. Baxueiimue XuMu4ecKke MOHATHS U 3aKOHBI (3 4)

AtoMm. Xumunueckuii aneMeHT. M3otonsl. [IpocTsie U ClOXKHbBIE BENIECTBA.

3aKOH COXpPaHEHMsI MACChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPAIICHUS SHEPTUH MPH XUMHYECKUX
peaKkuusIX, 3aKOH IIOCTOSIHCTBA COCTaBa. BellecTBa MOJIEKYIIPHOrO U HEMOJIEKYJISIPHOTO CTPOCHUS.

Tema 2. Ilepuoguveckunii 3aKOH U NepUOINYECKAs] CHCTeMAa
xumMuieckux 3jeMenToB JI. U. MeHnae/ieeBa Ha OCHOBE YY€HHUS O CTPOEHHH aTOMOB (3 1)

AtoMHbIe opOuTanu, S-, p-, O- u f-s;mextponsl. Ocobennocmu pasmewenus 31EKMPOHOE NO
opoumanam 6 amomax mManelx u 6o1vwux nepuodos. Ceazo nepuooutecKko20 3aKOHA U NepuooudecKoll
cucmembl XUMUYECKUX INeMeHmo8 ¢ meopueu cmpoenusi amomos. KopOoTKuid W JJIMHHBIA BapUaHThI
Ta0JIUIBI XUMUYECKUX dNIeMeHTOB. [lonoxkeHrne B MEpUOANYECKON CUCTEME XUMUYECKUX dJeMeHTOB /.
N. MenaeneeBa Boiopoa, JAHTAHOUOB, aKTHHOUJOB U UCKYCCTBEHHO MOJTYYEHHBIX JIEMEHTOB.

BaneHTHOCTh M BAJIEHTHBIE BO3MOXHOCTH aTOMOB.

Tema 3. CTpoenue BemecTna (5 4)

Xumnueckass cBsa3b. Monnas cBsi3b. KaTuonsl u aHuonsl. KoBaneHTHas HEMOJSIpHAs CBS3b.
KoBasieHTHas nmonsipHas CBA3b. DJIEKTPOOTPULATENBHOCTh. CTENEHb OKUCIIEHH. MeTalmnyeckas CBs3b.
Bonopoanas cBs3b. [IpocTpaHCTBEHHOE CTPOSHUE MOJIEKYJ HEOPTAHUYECKUX U OPraHUYECKUX BEILLECTB.
TuIbl KPUCTAIUIMYECKUX PEMIETOK U CBOMCTBA BEIIECTB.

[TpuunHBI MHOTOOOpa3us BEMIECTB: U30MEPHsI, TOMOJIOTHSI, aJUIOTPOIIHS, U30MONUSL.

Hucnepcusie cucteMbl. MctuHHBIE pacTBOpbl. CrocoObl BBIPAKEHUS KOHIICHTPAIIUM PACTBOPOB:
MaccoBas J0Jii PacTBOPEHHOrO BEIIECTBA, MOJspHAs KOHLEHTpauus. KomiougHbele pacTBOpPHI. 30IH,
reliu.



JeMoHcTpanuu. MoJienu MOHHBIX, aTOMHBIX, MOJEKYJISPHBIX U METAUIMYECKUX KPUCTAIIMYECKHUX
pemetok. Dddext Tungans. Moaenn MOJIEKyT H30MEPOB, TOMOJIOTOB.

JlabopaTopHblie onbIThI. [IpuroroBiieHne pacTBOPOB 3aJaHHONW MOJIIPHON KOHIIEHTPALUH.

PacuerHble 3axaun. Boruncnenue maccsl (KOJIMUECTBA BEIIECTBA, 00beMa) MPOAYKTa pPEeakluu, eCiIu
JUISL €T0 TI0JIy4YEHHMS 1aH PaCTBOP C OIPEIEIEHHON MaCCOBOM J10JIEM UCXOQHOTO BEILIECTBA.

Tema 4. Xummnuyeckue peakuuu (6 4)

Knaccuukanus XuMHU4eCKUX peakinii B HEOPraHUYeCKON M OPraHUYeCKONH XUMUH.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3nuyHbIX (QakTtopoB. Karanu3 u KaTanuzatopsl.
OOpatumocTh peakiuii. Xumudeckoe paBHoBecrue. CMeIeHHEe paBHOBECHS MO JCHCTBUEM Pa3IIUYHBIX
dbaxropos. [Tpunnun Jle Hlarense. [Tpor3BOACTBO CEPHOI KHCIOTHI KOHTAKTHBIM CIIOCOOOM.

OnexrponuTuyeckas auccornuanus. CuibHble U crnadble MeKTpoiauThl. Cpena BOIHBIX PaCTBOPOB:
KHCJIasi, HeUTpaiabHasi, menovyHas. Bogoponueiii mokaszarens (pH) pactBopa.

JeMoHCcTpanum. 3aBUCUMOCTb CKOPOCTH PEAaKLMM OT KOHLIEHTpAalUU U TemIieparypsl. Pasnoxenue
MEPOKCUJA BOJOpOJA B NPHUCYTCTBHM Karanu3aropa. OrnpeznerneHue cpenbl pacTBopa € MOMOIIBIO
YHUBEPCAJIbHOTO HHIUKATOPA.

JlaGopaTopHble onbIThl. [IpoBeneHre peakiuii MOHHOTO OOMEHA IJIsi XapaKTEPUCTUKH CBOMCTB
ANIEKTPOJIUTOB.

HEOPI'AHUYECKASA XUMUSA
Tema 5. Metauibl (7 4)

[lonoxeHne MeTalIOB B NEPUOJUYECKON CHCTeMe XUMUYeckux sieMeHToB [[. M. Menaeneesa.
OOmue CBOMCTBA METAUIOB. OJEKTPOXMMHYECKHH ps HampspkeHuid wmetamioB. OOmme crocoOb
MOJIyYEHHUsI METAJUIOB. DIJIEKTPOIIU3 PACTBOPOB U paciiaBoB. [lonarue o koppos3un metamioB. Crocoosl,
3alUThl OT KOPPO3HUHU.

0O0630p METAIJIOB IIABHBIX MOATPYII (A-TPyII) NEPHOJUIECKONH CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

0630p MeTaioB N00OUHBIX noArpynt, (b-rpymnm) neproanyeckoil CUCTEMbl XMMUUYECKUX AJIEMEHTOB
(Menp, IUHK, JKEJe30).

Oxcupl U TUIPOKCHIBI METAILIIOB.

JemoncTpanun. O3HakoMJIeHHE C OOpa3llaMH METaUIOB M HMX coeAuHeHuil. B3aumonelicTBue
LIEJIOYHBIX W IEJIOYHO3EMENIBHBIX METAUIOB C BOAOW. B3anMonencTeue Menu ¢ KHCIOPOJIOM U CEepoil.
DnexTponau3 pactBopa xsuopuaa meau(Il). OnbITel O KOPPO3UK METAIJIOB U 3alUTE OT HEE.

JlabopaTopHble onbIThbl. B3aumonelcTBue IIMHKA M JKejl€3a C pacTBOPaMHU KHUCIOT M IIEJIOYEH.
3HaKOMCTBO C 00pa3jaMHi METaJUIOB M UX pyAaMH (paboTa ¢ KOJUIEKIIUAMN).

Pacuetnbie 3agaun. PacyeTsl 110 XUMUYECKUM YpaBHEHHSIM, CBA3aHHbIE C MACCOBOM JIOJEH BBIXOJA
IIPOJYKTA PEAKLIUU OT TEOPETUUECKHA BO3ZMOXKHOTO.

Tema 6. HemetaJLibl (5 4)

O0630p cBoiicTB HeMeTaI0B. OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA TUMTMYHBIX HEMETAJIOB.
Oxcupl HEMETAIIJIOB U KMCIIOPO/ICOIepKallue KUCIOThl. BogopoaHble coennHEeHNs] HEMETaIlIOoB.

JemoncTpanuu. O3HakomileHHEe C oOpasnamu HeMmeTaioB. OOpasibl OKCHAOB HEMETAIOB H
KHCIIOpOJIcoIepKaluX KUCIOT. ['openue cepsl, pochopa, xeneza, MarHus B KUCIOPOJIE.

JIaGopaTopHble OMBITHI. 3HAKOMCTBO C OOpa3liaMyd HEMETaNIOB U MX MPUPOJHBIMU COEAMHEHUSIMU
(pabora c koyutekusamMu). PacroznaBanue XjaopuaoB, Cyiab(haToB, KapOOHATOB.

IIpakTnyeckas padora. PenieHre KaueCTBEHHBIX M PACUETHBIX 3aa4.

Tema 7. I'eHeTH4ecKasi CBSI3b HEOPIAaHMYECKHX U OPraHUYeCKUX BellecTB.
IpakTukym (44)

I'eneTnyeckas CBS3b HEOPraHMUYECKUX U OPTaHUYECKUX BEILIECTB.

[IpakTukym: peleHue OSKCHEPUMEHTANbHBIX 3aJad 10 HEOPraHWYEeCKOW XUMHUH; pELIEHUE
AKCIIEPUMEHTAIbHBIX 33/a4 110 OpraHMYeCcKON XUMUU; MOJydeHUE, COOMpaHue U pacro3HaBaHUE ra30B.

Tema 8. BoiTOBasi XuMH4YecKasi FPaMOTHOCTD (24)



TPEBOBAHHUA K YPOBHIO HOAT'OTOBKHU BBIITYCKHUKOB

B pesynbrare u3ydeHuss XMMUU Ha 6a30BOM YPOBHE YUEHUK JOJDKEH 3HATh/IOHUMATh:

* 6aiicHellwue XuUMUYecKue HNOHAmMUA: BEIIECTBO, XMMHMYECKHH DJIEMEHT, AaToOM, MOJIEKYJa,
OTHOCHUTEJIbHBIE AaTOMHAsi U MOJIEKYJIIpHAs MAaccChl, MOH, aJUIOTPOIHUs, M30TOIBbI, XMUMHUYECKas CBS3b,
3JIEKTPOOTPHLIATENIBHOCTh, BAJICHTHOCTb, CTENIEHb OKUCIIEHUS, MOJIb, MOJIIPHAsl Macca, MOJISIPHBIN 00beM,
BEILIECTBA MOJIEKYJSIPHOTO M HEMOJEKYJISIPHOIO CTPOEHHsI, PAaCTBOPBI, DJIEKTPOJMT U HEAIEKTPOJIUT,
NEKTPOJINTUYECKAsT AUCCOLUALNA, OKHCIUTEIb U BOCCTAHOBUTENb, OKHUCICHHE M BOCCTaHOBIICHUE,
TeroBor 3((deKT peakuu, CKOPOCTh XMMHUYECKOH peaKIMM, KaTajiu3, XHMHYECKOEe pPaBHOBECHE,
YIJIepOHBIN CKelleT, PyHKIMOHAIbHAS IPYIa, H30MEPHsl, TOMOJIOTHS;

* OCHOG6HbIE 3AKOHbI XUMUU: COXPAHECHUsI MACCHI BEIECTB, IIOCTOSHCTBA COCTaBa, NEPUOIUYECKUI
3aKOH,;

* OCHOGHble meopuu Xumuu: XVMUYECKOW CBSA3HU, DJJIEKTPOJMTHYECKOW IUCCOLMALUMHM, CTPOCHMS
OpPraHUYECKUX COCAVHEHNU;

* 8aXicCHelUue 6euiecmea U Mamepuanbl: OCHOBHBIE METAJUIBI U CIUIABBI, CEPHAsl, COJIAHAs, a30THAs
U YKCYCHasl KMCIIOTBI, LIEJIOYM, aMMHUaK, MUHEpaJlbHble yI00pEHus, METaH, ITUJICH, alleTUJIeH, OeH301,
9TAHOJNI, JKUPbI, MbBUIA, TIJIIOKO3a, caxapo3a, Kpaxmall, KJIeT4yaTKa, OEJKH, HCKYCCTBEHHBIE U
CUHTETHYECKUE BOJIOKHA, Kay4yKH, IIJIACTMACCHI;

YMETB:

* Ha3bléamp N3YUCHHBIEC BEIIECTBA 110 TPUBUAIBHON MM MEKIYHApOJHOM HOMEHKIIATYPE;

* onpeodenAamp BAICHTHOCTb U CTEIIEHb OKUCIICHHUS XUMUYECKHUX JJIEMEHTOB, TUII XMMUYECKOM CBS3H
B COCIMHEHUSX, 3aps/ MOHA, XapaKTep Cpeldpl B BOJHBIX pacTBOpax HEOPraHWYECKUX COEIMHEHUH,
OKHCJIUTENb U BOCCTAHOBMTEIb, NPUHAJUIEKHOCTh BEIIECTB K Pa3jJW4HbIM KJIACCAM OPraHUYECKUX CO-
€IMHEHU;

* Xapakmepu306amsp dJIEMEHTHl MAJIBIX IIEPUOJIOB 110 UX IOJIOKEHHUIO B IIEpUOANYECKON cucteme /l.
W. MenneneeBa; oOumme XUMHYECKHE CBOWCTBA METAJUIOB, HEMETAUIOB, OCHOBHBIX KJIacCOB
HEOPraHWYECKMX M OpPraHUMYECKUX COCIUHEHUMN; CTPOCHHE M XMMHUYECKHME CBOMCTBA HM3Y4YECHHBIX
OpPraHUYECKUX COEANHEHUN;

* 00bACHAMb 3aBUCHUMOCTb CBOMCTB BELIECTB OT MX COCTAaBA U CTPOEHUSA, IPUPOAY XUMHUYECKON
CBSI3U (MOHHOM, KOBAJICHTHOM, METaNIMYECKOH), 3aBHCHMOCTb CKOPOCTH XMMHUYECKOH peakluu |
MOJIOKEHHUS XMMUYECKOTO PaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB;

* 6bINOJIHAMB XUMUYECKUM DKCIEPUMEHT [0 PACIO3HABAHWIO BAXKHEUIIUX HEOPraHUYECKUX H
OpPraHUYECKUX BEUIECTB;

* BP0BOOUmMb CAMOCTOSTENILHBIA MOUCK XMMHUYECKOH MH(OPMAIMU C UCHOJIb30BAHUEM PA3IMYHBIX
HCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX M3JaHHUM, KOMIIBIOTEPHBIX 0a3 TaHHBIX, UHTEPHET-PECYPCOB);

* UCNOJ16306aMb KOMIIBIOTEPHBIE TEXHOJIOTHHU U1 00pabOTKM U Iepeiadl XUMUUYECKOH HHPOpMaLUu
U €€ MpeACTaBICHUs B Pa3INYHBIX (opMax;

HCIOJb30BaTh NMPHUOOPETEHHbIE 3HAHUS U YMEHHUS B MPAKTHUUECKOW AEATENIbHOCTU M TMOBCEAHEBHOM
KU3HHU C LEIBIO:

* 00BACHEHHS XUMUYECKUX SIBIICHUM, IPOUCXOAIIMX B IPUPOE, OBITY U Ha MPOU3BOICTBE;

* ONpEIETICHUsI BO3MOXHOCTH IPOTEKAHUS XUMHUYECKHUX MPEBPALIECHUN B PA3JIMYHBIX YCIOBUAX M
OLICHKHU UX IOCIIEACTBUM;

* KOJIOTMYECKH I'PaMOTHOT'O TIOBECHUS B OKPYXKAIOILEH Cpee;

* OLIEHKH BIUSHUSA XUMHUYECKOTO 3arPsI3HEHMS OKPYXKAIOWICH CpPeIbl Ha OPraHU3M 4YEI0BEKA U IPYTHE
JKUBBIE OPraHU3MBI;

- 6e30macHOro  OOpamieHuss C TOpPIOYMMHM M TOKCHYHBIMHM  BELIECTBaMH, J1aOOpaTOPHBIM
o0opyI0oBaHUEM;

* IPUTOTOBJICHUS PACTBOPOB 331aHHON KOHIIEHTPAIIUH B OBITY U Ha IPOM3BO/ICTBE;

KPUTHYECKON OLIEHKH JIOCTOBEPHOCTH XUMUYECKOW HH(OpMAIIMK, TOCTYMNAIOIIEH U3 pa3HbIX
HUCTOYHUKOB.
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