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MHNOACHUTEJBbHASA 3AIINCKA

Pabouas npocpamma cocmaenena ons uzyuenus kypca «Xumusay yuawumucs 11 knacca (npogunvHulii
VPOoBeHb) 001e0bpaz08amenbHOl CpeoHell WKOIbL.

Pabouas npocpamma paspabomana na ocnoee aemopckoit npozpammut O.C. I'abpuensina, coomeem-
cmeyroweu DedepanbHomy KOMIOHEHN) 20CYO0APCMBEHHO20 CMAHOapma ooue2o 0o6pazo8aHus u OONyujeH-
Hoti Munucmepcmeom obpaszosanus u Hayku Poccutickoti @edepayuu (I'abpuenan O.C. [Ipoepamma Kypca
xumuu 0ns 8-11 knaccos obweobpazosamenvhvix yupesicoenuti /O.C. I'abpuensn. — 4-e uzo., nepepad. u
oon. —M.: llpogpa, 2012) u Ilpumeproii npoepammul 0CHOBHO20 0OWe20 0OPA308aHUSL NO XUMULU 8 COOM-
gemcmaul ¢ pedepanbHbiM KOMROHeHmoM 1 0cyoapcmeeHHo20 cmanoapma 0CHO8HO20 0Oue2o 0opa3o6a-
HUS NO XUMUU, 003aMeNbHbIM MUHUMYMOM COOEPAHCAHUS OCHOBHBIX 00PA308amMeNbHbIX NPOSPAMM, mpebo-
BAHUAMU K YPOBHIO NOO20MOBKU 8bINYCKHUKOS.

[Tporpamma o xumuu 1715t 10-11 kiraccoB 00111€00pa3zoBaTENBHBIX YUPEHKIACHHUH SBISETCS JTOTHICCKUM
IIPOJOJDKEHUEM aBTOPCKOI0 Kypca Uil OCHOBHOM 1IKOJbL. IloaTOMy OHa pa3zpaboTaHa ¢ onopoii Ha Kypc
xumun 8-9 kiaccoB. TeopeTruueckue TeMbl Kypca XUMUU OCHOBHOM IIKOJIBI pacCMaTpUBaIOTCs Ha OoJiee Bbl-
COKOM, PAaCIIMPEHHOM H YTIyOJICHHOM YPOBHE, C IIEJIbI0 (OPMUPOBAHUS IETIOCTHON XUMUYECKOW KAPTUHBI
MUpa U Ui 00ecredeH s MPEEeMCTBEHHOCTH MEKTy OCHOBHOM U cTapileil CTyreHsMu o0ydeHus B 001ieo0-
Pa30BaTENbHBIX YUPEIKICHUSIX.

Kypc ueTko nenutcs Ha ABe YaCTH COOTBETCTBEHHO rojaM oOyueHus: opranuydeckyto (10 kmace) u 00-
uryro xumuio (11 kmacc). Oprannyeckas xuMus paccmaTpuBaercs B 10 Kacce U CTPOUTCS ¢ y4€TOM 3HAHUM,
MOJIYYEHHBIX yYalllUMUCA B OCHOBHOM 1ikoJje. [IoaToMy ee n3ydyeHne HaunHaeTcs C IOBTOPEHUs BaKHE M-
WX MMOHATUA OPraHUYECKOU XUMHUHU, PACCMOTPEHHBIX B OCHOBHOM IIIKOJIE.

[Tocne moBTOpeHUs BaKHEHIINX TOHATUI paccCMaTPHUBAETCSA CTPOSHUE U KiTaccu(UKAIIS OPraHuIeCKUX
COEIMHEHU, TEOPETUUECKYI0 OCHOBY KOTOPOM COCTaBJISIET COBPEMEHHAS TEOPUS XMMHUUECKOTIO CTPOEHHUSI C
HEKOTOPBIMHU AJIEMEHTaMU 3JIEKTPOHHON TE€OPUU U CTEPEOXUMUU. JIOTHYECKUM MPOI0KEHUEM BeIyIen
UJIEU O B3aUMOCBSI3U (COCTaB — CTPOEHHE — CBOWCTBA) BEILIECTB SIBISIETCS TeMa «XHUMHUYECKUE PEAKIIUU B
OpPraHUYECKON XUMHUUY, KOTOpask 3HAKOMUT YYaIluXcsl ¢ KiaccupuKanueil peakivii B OpraHu4eckoi XUMUu
U JJaeT MPEJICTABIICHNE O HEKOTOPHIX MEXaHU3MaX UX MPOTEKAHHUS.

1. Hesu n3yyeHusi yueOHOI0 npeamera:

OCBOEHHE CHCTeMbI 3HAHUI 0 (yH/IaMEHTAILHBIX 3aKOHAX, TEOPHUAX, (PaKTaX XUMHH, HEOOXOJUMBIX JIJIS
MMOHUMAaHUS HayYHOU KapTUHBI MUPA;

OBJIa/IeHHE YMEHUSIMU IaBaTh XapaKTEPUCTHUKY BEIICCTBAM U SIBJICHUS; BBIIOIHSITH Ta0OPATOPHBIE
AKCIIEPUMEHTHI; MPOBOIUTH PACUYETHI IO XUMHUECKUM (HOpMYJIaM U YPaBHEHUSM; OCYIIECTBIATH MOUCK XU-
MUYECKON MH(OpPMAIIUU U OIICHUBATH €€ JOCTOBEPHOCTh; OPUEHTUPOBATHCSA U IPUHUMATD PEIICHUS B TIPO-
OJIEMHBIX CUTYaIHIX:

pa3BUTHE [TO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B TIpoliecce
M3YYECHUS XUMUYECKON HAYKH U €€ BKJIa/1a B TEXHHUECKUN MPOTrpecc IUBUIIU3AIMH: CIOKHBIX U POTUBOPE-
YUBBIX ITyTE€H Pa3BUTHS UJIEH, TEOPUM U KOHILIETIIINI COBPEMEHHON XUMUU;

BOCIUTaHHe YOSKIEHHOCTH B TOM, YTO XMMHUSI — MOITHBIA HHCTPYMEHT BO3JICHCTBUS Ha OKPYKAIOIIYIO
Cpeny, ¥ UyBCTBAa OTBETCTBEHHOCTH 3a IPUMEHEHHUE TIOJYICHHBIX 3HAHUM U YMEHUMH;

NpUMeHeHHe MOoJIyYeHHbIX 3HAHUI M YMeHuii 17151 6e30macHoi paboThI € BelecTBaMu B 1a00paTopuu,
OBITY M Ha MPOU3BOJICTBE; PEUICHUS MPAKTUUECKHUX 3a/1a4 B MMOBCETHEBHON KU3HU; PEYNPEKICHUS SBIIC-
HUH, HAHOCSIIIIUX BPeJl 3J0POBBIO YEIIOBEKA U OKPY’KaIOIEH cpefie; MPOBEACHUS UCCIIeI0BATEIbCKUX PadoT;
CO3HATEIHLHOTO BbIOOPA Mpodeccun, CBSI3aHHON ¢ XUMHUEH.

2. O0mas xapakTepucTHKA NpeaAMeTa.

XuMusi B cTapiiei 1Kkosie Ha npoGuiIsHOM YPOBHE CITIOCOOCTBYET Pa3BUTHIO HABBIKOB CAMOCTOSITEIIHHO
OpPraHM30BBIBATH CBOIO TIO3HABATENHHYIO JIEATEIHHOCTh (OT MOCTAHOBKH IIENIN J0 TOJYUYEHHUS U OLIEHKH pe-
3yNbTaTa); UCIMOJIb30BAHUIO 3JIEMEHTOB aHAJIN3a; ONPEACICHUIO0 XapaKTEePUCTUK U3ydaeMoro o0beKTa; ca-
MOCTOSITEIBHOMY BBIOOPY KPUTEPHUEB ISl CPAaBHEHUSI, COMTOCTABIICHUS, OLIEHKH U KJIacCU(PUKAIUU O0BEKTOB;
MMOUCKY HY>KHOU MH(OpMAIHU 10 33JJaHHOW TeMe B HICTOYHUKAX Pa3IMYHOTO TUTIA, YMEHHIO Pa3BEPHYTO
00OCHOBBIBATh CYXKICHUS, 1aBaTh ONMPEIEICHUS, TPUBOIUTH I0KA3aTEIhCTBA; BHIMOJIHEHUIO B PAKTHYE-
CKOM JeSITeTHHOCTH U TMOBCETHEBHON KU3HH IKOJIOTHYECKUX TPEOOBAHUI; NCIIOIH30BAHUE MYIbTUMEIN -
HBIX PECYPCOB M KOMITBIOTEPHBIX TEXHOJIOTHH 11 00paboTKH, Tiepeadn, CUCTeMaTU3alui HHpopManuu,
co3/aHus 0a3 JaHHBIX, IPE3CHTALUN PE3yIbTaTOB MMO3HABATEIHHON U MPAKTUYECKOU e TEIHHOCTH.

@opMbI TEKYIIEr0 H MTOrOBOr0 KOHTPOJIS: CAMOCTOSITEIbHBIE W KOHTPOJIbHBIE PabOTHI, HHTEPaK-
THUBHBIE TE€CTHI.



3. Mecto npeaMeTra B 6a3MCHOM y4eOHOM IJIaHe

CornacHo JeicTByIOIEMY B LIKOJIE y4eOHOMY IJIaHY U C YYETOM HalpaBlI€HHOCTHU Kjacca, pabodas mpo-
rpamma IpeaycMaTpuBaeT CIeayIOle BApHaHThl OpraHnu3aluy rporecca ooydenus: B 11B kiacce mpo-
(bUITBEHOTO KJIacca 1o XUMHHM TIpenoiaracTcst ooydenne B o0bemMe 105 yacoB. 3HaunTeIbHAS YaCTh YPOKOB
OTBOJUTCSI Ha BHIIIOJHEHHUE YIIPAXHEHUM U PEILIEHUE 3aa4 JJIs yCIIEIIHON OArOTOBKHU K cade EI'D.
KonTpoJsibHbIe padoThl - 5 4acoB, MpakTH4eckue paboTel — 4 yaca.

2. TpebGoBaHusl K YPOBHIO NOATOTOBKH BbINIYCKHUKOB.
JIMYHOCTHBIE Pe3yJIbTATHI:

1. 3HaHKE OCHOBHBIX 3aKOHOB XMMHMH: 3aKOH COXPAaHEHHUS MACChl BELIECTB, IEPUOIUUECKHI 3aKOH, 3aKOH
IIOCTOSIHCTBA COCTaBa, 3aKOH ABOraipo, 3aKOH JEHCTBYIOLIUX MAacC B KHHETUKE U TEPMOJANHAMUKE;

2. 3HaHHE OCHOBHBIX TEOPUM XUMHUHU: CTPOCHUS aTOMA, XUMUYECKON CBSI3U, JIEKTPOIUTUYECKOM TUCCO-
LUALUH, KUCJIOT U OCHOBAHHM, CTPOCHUS] OPraHUYECKUX COCIMHEHUN (BKIIIOYAsi CTEPEOXUMHUIO), XUMHUYE-
CKYIO KHHETUKY U XMMHYECKYI0 TEPMOJUHAMUKY;

KJIACCU(UKALIUIO 1 HOMEHKJIATYPY HEOPTaHUYIECKUX U OPTraHUYECKUX COSTUHCHUH.
IIpeameTHbIE pe3ybTaThI:
1. B no3dHaBaTe/IbHOM (MHTEJIEKTYaIbLHOM) cdepe:

v’ Ha3vleéamb U3yYEHHBIE BEMIECTBA [0 «TPUBHAIBLHONY M MEKITYHAPOIHON HOMEHKIATYPaM;

v’ xapaxmepuszoeéams: S- , P- v 0-3JIEMEHTHI 10 MX TOJOKEHUIO B IIEPHOTHYECKON CHCTEME
J.M1.Menpeneesa; o0uiye XuMU4eCKie CBOMCTBA METAJIIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB HEOP-
TaHNYeCKUX COCTUHCHUM;

V' 00BACHAMb: 3aBUCUMOCTH CBOMCTB XMMHUYECKOTO 3JIEMEHTA U 00pa30BaHHBIX UM BEIECTB OT I10JI0-
JKeHHs B nepuoanyeckoit cucreme .M. Menzaeneesa; 3aBUCUMOCTh CBOMCTB HEOPTaHUYECKUX Be-
IIECTB OT X COCTaBa U CTPOCHHUS; MPUPOIY U CIIOCOOBI 00pa30BaHUsl XUMHUECKOM CBSI3U; 3aBUCH-
MOCTbh CKOPOCTH XUMUUYECKON PEAKIMU OT PA3IMUHBIX (PaKTOPOB;

V' npo60odumbs pacueThl 0 XUMUYECKUM (POpMyJIaM U YPaBHEHHAM PEAKIIHIA;

2. B 1eHHOCTHO-OpHEHTAIMOHHOII chepe:

v/ OCYIIECTBJIATH CAMOCTOSTEIBHBINA MOUCK XMMHUYECKOW MH(OPMAIIMU C MCIIOJIb30BAHUEM Pa3IHMYHBIX
HMCTOYHHUKOB (CITPAaBOYHBIX, HAYYHBIX U HAYYHO-TIOMYJISIPHBIX U3/IaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTepHETa); UCMOIB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH sl 00pabOTKU U mepeaadu HH-
(dbopmanmu u ee npeaCTaBICHNUS;

v/ pacro3HaBaTh BELIECTBA ¥ MaTEPHAIIbI, IMUPOKO UCIIOIB3YEMBIE B TIPAKTUKE: OCHOBHBIE METAILIBI U
CIUTaBBI, TPAQUT, KBAPII, CTEKIIO, IEMEHT, MUHEpAJIbHbIC YI0OPEHUs, MUHEPAIbHBIE U OPTaHUYECKHE
KHUCJIOTHI, IEJ0YH, aMMHUAK, UCKYCCTBEHHBIE BOJIOKHA, KAYYyKH, IJIACTMACCHI, )KHPbI, MbLJIa U1 MOIO-
1€ CPENICTBA;

v OHMMaHHUsA II0OGATBHBIX POOJIEM, CTOSIIMX MEPE]] YETOBEUECTBOM: DKOJIOTHUECKHX, SHEPTreTHYE-
CKHX U CHIPbEBBIX;

v 00bSCHEHHS XUMUYECKHX SBJIEHHUH, IPOUCXOISIINX B IIPUPOJIE, OBITY M Ha POU3BOJICTBE;

v’ OLIEHKM BJIMSHUSA XMMHUYECKOTO 3arPA3HEHNUs OKPYKAIOIIEH CpeIbl Ha OPraHu3M YelIOBEKA U JPYrHe
YKUBBIE OpPraHU3MBbI;

3. B cdepe TpynoBoii aesiteibHOCTH:

V' BblINojIHEHHE XMMHYECKUX SKCIIEPUMEHTOB 110 PACIO3HABAHMIO BAXKHEHIIIMX HEOPraHUIECKHX U OP-
TaHUYECKUX BEIIECTB; MOJYYECHUIO KOHKPETHBIX BEIIECTB, OTHOCSAIIUXCS K U3yYEHHBIM KJlaccaM Co-
eIMHCHUH;

4. B chepe puznyeckoi 1eaTeJIbHOCTH:
v/ OCBOEHHE NPUEMOB OKa3aHUs MEPBOIl MOMOIIN MIPU OTPABICHUH BEIIECTBAMHU.
5. B cdepe 6e30nacHOCTH KU3HEAEATEIbHOCTH:

v HCIONB30BaTh NMPHOOPETEHHBIE 3HAHKMS ¥ YMEHHUS B TIPAKTUYECKOM AEATETBHOCTH U TOBCEJHEBHOM
YKU3HH JI71s1 0€3011aCHOM pabOTHI C BEIIECTBAMHU B JTAOOpAaTOpUH, OBITY M Ha TIPOU3BOJICTBE;

v’ ompejieneHns BO3MOXKHOCTH TPOTEKAHKs XUMUYECKHUX TIPEBPAIEHHI B Pa3IMUYHbIX YCIOBHUAX U
OIICHKU WX TIOCIICJICTBU; PACIIO3HABAHUS U UICHTH(PUKAIINHA BAKHEHIIINX BEIIECTB U MAaTEPHAJIOB;
OLICHKU KaueCcTBa MUTHEBOM BOJIBI M OTJIEIbHBIX MUIIEBBIX MPOAYKTOB;



IIPUPOJIE U B )KU3HU OPraHU3MOB.

Koppo3zus merannos. [loHATHE «KOPPO3US METAILIIOBY». XUMHYECKAsI KOPPO3UA. DIEKTPOXUMUYECKAs
Koppo3ust. CriocoObl 3alIUTH METAIJIOB OT KOPPO3HHU.

OOure criocoObl MOMyYeHHUs METa/UI0B. MeTaiuibl B pupoje. Metamtyprus u ee BUbl: MUpo-, THAPO- U
NEKTPOMETAIUTYPrusl. DJIEKTPOIU3 PaCIlIaBOB U PACTBOPOB COEIMHEHUIN METAJUIOB U €T0 MPAKTUYECKOE
3HA4YECHUE.

[Tepexonubie metamisl. XKene3o. Meab, cepeOpo; IMHK, PTYTh; XpOM, MapraHel] (HaX0XJICHUE B IPUPO-
7ie; MOJyYeHHEe U IPUMEHEHHE MTPOCTHIX BELIECTB; CBOWCTBA MPOCTHIX BELIECTB; BaXKHEHUIIINE COCAMHEHUS).

Hewmeramnsl. [Tonoxenne HemeTamwioB B nepuoguueckoit cucreme [I.M. Menaeneesa, CTpO€HHE UX aTo-
MOB. DJIEKTPOOTPHULIATENbHOCT. IHEpTHEBIE ra3el. J{BOWCTBEHHOE MTOJIOKEHUE BOAOPOIA B IIEPUOANYECKON
cucreme. Hemeranmisl — npocTsie BemiecTBa. X aToMHOE U MOJIEKYJIIPHOE CTPOEHUE. AJUIOTPONUS U €€
IIPUYMHBL. XUMUYECKHE CBOMCTBA HEMETAIUIOB. OKHUCIUTENIBHBIE CBOMCTBA: B3aUMOACHCTBHE C METAJIIIAMH,
BOJIOPOJIOM, MEHEE 3JIEKTPOOTPULIATEILHBIMU HEMETAJNIAMU, HEKOTOPBIMH CIIOKHBIMU BelllecTBaMu. Boc-
CTaHOBHTEJbHbBIE CBOIICTBA HEMETAIIJIOB B PEAKLUAX CO (PTOPOM, KUCIOPOIOM, CI0KHBIMU BEIIECTBAMU-
OKHCJIUTEISIMH (a30THOM U CEPHOW KUCIOTaMH | JIp.).

Bognoponueie coennnenus HemeTtawios. [lomydenne ux cuHTE30M U KOCBEHHO. CTpOEHHE MOJIEKYII U
KpUCTAJIJIOB 3TUX coenuHeHuil. dusnueckue cBoiictBa. OTHOLIEHUE K Boje. MI3MeHeHue KucnoTHo-
OCHOBHBIX CBOMCTB B IIEPHOJAaX U IPYIIaXx.

Heconeobpasyromnme u coaeodpa3yromme OKCHIb.

Kucnoponsblie KUCIIOTBI. MI3MEeHEHNE KUCIIOTHBIX CBOMCTB BBICIIUX OKCHJOB U I'MAPOKCUIOB HEMETAIUIOB
B [IEpHOJax U Ipymmnax. 3aBUCUMOCTb CBOMCTB KUCJIOT OT CTETIEHN OKUCIJIEHUSI HEMETaJIA.

Kucnots! oprannyeckue u Heopraumdeckue. Kuciaorel B cBeTe npoToauTH4eCKON Teopuu. ColpsiKeHHbIE
KHCJIIOTHO-OCHOBHBIE napbl. Kiaccugukaius opranmueckiux 1 Heoprannaeckux kuciort. O0mmue cBoicTBa
KHCJIOT: B3aUMOJICHICTBUE OPraHUYECKMX U HEOPTaHUYECKUX KHUCIIOT ¢ METAJIIAMH, C OCHOBHBIMH OKCUIAMH,
¢ aM(OTEPHBIMH OKCHIaMU M THIPOKCUIAMH, C COISIMH, 00pa3oBaHUE CIOKHBIX 3(upoB. OcoOOEHHOCTH
CBOWCTB KOHLIEHTPUPOBAHHOI CepHOI U a30THOM KHUCI0T. OCOOEHHOCTH CBOMCTB YKCYCHOM U MypaBbUHOMN
KHCJIOT.

OcHoBaHus opraHu4eckue u Heoprannueckue. OCHOBaHUS B CBETE NPOTOIIMTHYECKOM Teopun. Knaccu-
(buKaIys OpraHMYecKiX ¥ HEOPraHNIECKUX OCHOBAaHUI. XMMHUECKUE CBOICTBA IIEI04Yel U HEPacTBOPHU-
MBIX OcHOBaHUI. CBOMCTBA OECKUCIOPOAHBIX OCHOBAHUN: aMMHMaKa U aMUHOB. B3auMHoe BiIMsIHHE aTOMOB
B MOJIEKYJI€ aHUJIMHA.

AMpoTepHbIe OpraHUYecKre U HEOpraHn4ecKre CoeJMHEeHUsl. AM(OTEpHbIE COETUHEHUS B CBETE IPOTO-
JUTHUYECKON TeoprH. AM(OTEPHOCTh OKCHUJOB U T'MJIPOKCHI0OB HEKOTOPBIX METAJJIOB: B3aMO/IEHCTBUE C
KHUCJIOTaMH U 1menodamu. [ToHaTne o KoMmiaekcHbIX coequHeHusx. KommuaekcooOpa3oBaTens, TUTaHabl, KO-
OpJIMHAIIMOHHOE YKCII0, BHYTpeHHsA cepa, BHemHAS chepa. AMPOTEpHOCTH aMUHOKHUCIIOT: B3aUMO/IEH-
CTBHE aMHHOKHUCIIOT CO LIeJI0YaMHM, KUCIOTaMH, CIIUPTaMH, IPYyT ¢ IpyroM (oOpa3oBaHUE MOJUNENTHIOB),
oOpa3oBaHKe BHyTpEHHEH coyu (OUTIONIIPHOTO MOHA).

I'enernueckas CBsA3b MEXAY KJIaCCaMHM OpPraHMYECKHX U HEOPraHWYEeCKUX coenuHeHun. [lonsaTue o rene-
THYECKOU CBSI3U U TEHETUYECKUX PsAIax B HEOPTaHUYECKOM U OpraHu4ecKoi XuMmuH. ['eneTndeckne psasl
MeTajula (Ha mpuMepe KalblLius U JkKelle3a), HeMeTasia (Ha IpuMepe cepbl U KpEMHHMS ), IEPEXOTHOTO dJIe-
MeHTa (Ha mpuMepe IMHKa). ['eHeTndyeckue psabl U TeHeTUYecKasi CBsI3b B OpraHMuecKoi XuMuu (171 co-
eIMHEHMH, CoZiepKallMX JIBa aTOMa yriepo/ia B MosieKyie). EAMHCTBO Mupa BelecTs.

Pacuemnpie 3a0auu. 1. Beruncnenue maccsl win o0beMa NpoayKTOB peaklMK 10 U3BECTHON Macce Uiu
00bEMY HCXOAHOTO BELECTBA, COAEPIKALIETo MpUMecH. 2. Bbruncienue Macchl HICXOIHOTO BEIIECTBA, €CIH
M3BECTEH MPAKTUUECKUH BBIXOJ U MaccoBast J10Ji €ro OT TEOPETUUYECKH BO3MOXKHOT0. 3. Boruncnenus no
XUMHUYECKUM YPaBHEHHUSIM peaKIuil, €CIi OJJHO U3 pearupyrolnx BelecTB JaHo B u30biTke. 4. Onpenene-
HUE MOJIEKYJIIPHOU (DOPMYIIBI BEIIeCTBA IO MaCCOBBIM JIOJISIM 3JIEMEHTOB. 5. OnpezenieHne MOJIeKyJIIpHOM
(bopMyIbI ra3000pa3HOTO BELIECTBA 10 U3BECTHOM OTHOCUTENBHOM MJIOTHOCTH U MacCOBBIM JIOJISIM dJIEMEH-
TOB. 6. Haxoxxienue mMosexynspHoi (opMyIibl BemiecTBa o Macce (00beMy) npoaykToB cropanus. 7. Kom-
OMHUPOBAHHbIE 3a/1aUH.

Hemoncrpauuu. Komrexkus «Kinaccudukaiuys HeOpraHWYeCKUX BEIIECTB» U 00pasIibl IPEeICTaBUTENICH
kiaccoB. Komnekius «Knaccugukaius opraHMuecKiX BEIEecTB U 00pa3Libl MPeCTaBUTENIEH KIIacCOB.
Mogenu KpuCTATMYECKUX PELIeTOK MeTaioB. KouieKkiys MeTayuioB ¢ pa3HbIMU (PU3HMUECKUMH CBOMCTBA-
Mu. B3anmMozpeiicTBre: IMHKA ¢ paCTBOPaMH COJITHOM M CEpHOW KHCIIOT; eJie3a C paCTBOPOM MEIHOIO Ky-
1opoca; aJOMHUHHS C pAaCTBOPOM €JIKOTO HaTpa. 3allluTa METAIJIOB OT KOPPO3HU: 00Pa3Ibl «HEPKABEEK,



3alUTHBIX MOKPBITUNA. Kommekius pya. Moienu KpucTalIndecKuX perieTok nojaa, anmasa, rpadura. Amio-
Tporust hochopa, cepsl, kuciopoa. CBoMCTBa COSTHOM, pa30aBICHHONW CEPHOM M YKCYCHOM KucoT. B3an-
MO/JIeiiCTBHE KOHIIEHTPUPOBAHHBIX CEPHOM, a30THON KUCIIOT U pa30aBIEHHON a30THOM KUCIOTHI C MEIbIO.
Peakmus «cepeOpssHOTO 3epKaiay IJisi MypaBbHHOM KUCIOTHL. B3anMoeiicTBrue pacTBopa THapOKCH 1A
HATpUS ¢ KUCTIOTHBIME OKcuaamu (okcuaoM yriepoaa (IV)), amborepHbMEu ruapokcuaamMu (THAPOKCHIOM
uHKa). B3anmonelicTBue aMmmuaka ¢ XJ0poBOJOPOIOM U BOJOM.

JlaGopaTopHble onbIThl. O3HaKOMIICHHE C 00pa3amMy MPEICTaBUTENIEH Pa3HBIX KIACCOB HEOPraHUve-
ckux BemecTB. O3HaKOMIIEHHE ¢ 00pa3liamMu MpeACcTaBUTENeH pa3HbIX KJIACCOB OPraHUYECKHUX BEIIECTB.
O3nakomiieHHE ¢ KOJUIeKIuel py. B3anmoaeicTBrie ruipokcuaa HaTpus ¢ coisiMu, cyibdarom mean (1) u
xjopuaoMm ammonus. 13. Paznoxkenue ruapokcuna meau (I1). IlomydeHue ruipokcuia arlOMAHAS U U3yde-
HUE ero aM(pOTEPHBIX CBOMCTB.

Ilpakmuueckas paboma Ne3 «IlonmydeHue ra30B ¥ U3Yy4CHHE UX CBOWCTBY

Tema 5. Xumus B :KU3HH 001IeCTBA.

XuMUS ¥ TPOU3BOACTBO. XUMHUUECKasi IPOMBIIINIEHHOCTh U XUMUYECKHE TEXHOJOTUU: ChIPhE, SHEPIHs,
Hay4YHbIE MIPUHIIUITBI XUMUYECKOTO MMPOU3BOJICTBA. 3alUTa OKPYXKAIOUIeH cpeibl M OXpaHa Tpya Ha XUMHU-
YECKOM ITPOU3BOCTBE; OCHOBHBIEC CTAIUU XUMHUYECKUX mporeccoB (mpousBoactso NH3,CH30H).

XUMHUS U CeNTbCKOE X03UCTBO. XUMHU3AIHS CETLCKOTO X0341CTBA U €€ HallPaBJICHUS; PAaCTCHHS U [10YBa,
nouBeHHbIN nornomatomuid komruieke (I1T1K); ynobpenus u ux kinaccudukanus; cpeicTBa 3allUThl pacTe-
HUH; OTPHUIIATENBHBIC MTOCIEACTBHS MPUMEHEHHUS MECTUIIUAO0B U O0ph0a C HUMH; XUMHU3AIUs KUBOTHOBOI-
CTBa.

Xumus 1 mpoOJieMbl OKPYXKAIOLIEH cpeibl. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpeibl; OXpaHa TUj-
pocepsl OT XUMHUYIECKOTO 3arpsi3HEHUS; OXpaHa IMOYBbI, aTMOC(EPHI, PJIOPHI U PayHbl OT XUMHUIESCKOTO 3a-
IpA3HEHMSI; OMOTEXHOJIOTHS U TeHHAs! MH)KEHEPHSI.

XuMus ¥ TOBCEAHEBHAS KU3Hb YEJIOBEKA: JIOMAIITHSA allTeKa; MOIOIIUE U YUCTAIINE CPEICTBA; CPEICTBA
60pBOBI C OBITOBBIMH HACEKOMBIMU;, CPE/ICTBA JIMYHOM TUTHEHBI M KOCMETUKHU; XUMHUSI U MUIIA; MAPKUPOBKA
YIIAaKOBOK MHINEBHIX U THTUEHUYECKHUX TPOAYKTOB, YMEHUE MX YHTATh; IKOJOTHS )KHIIUIIA; XUMUS U TUTHE-
HAa 4YeJIOBeKa.

Tema 6. IlogroroBka k EI'D
Pemrenne KM

Tema 7. O60011eHMe 32 KYpPC XUMHUH



B cooTBeTCTBUM €O CTAHIAPTOM XHMHYECKOT0 00pa30BaHMsL:

Ha NPohuIbHOM YpOBHe

o0yuaruuecst 10/°KHbI 3HATh:

eajicHellue Xumuueckue ROHAMuUA. BEIeCTBO, XUMUICCKUN AJIEMEHT, aTOM, MOJIEKYJia, Macca aTOMOB
Y MOJICKYJI, HOH, aJUTOTPOIIHS, HYKJIH/IbI K H30TOIIbI, aTOMHBIC S-, P-, d-OpOUTaIIN, XUMHUYECKAs CBSI3b, JICK-
TPOOTPHUIATETHHOCTD, BAJICHTHOCTh, CTENIEHb OKUCIICHUS, IPOCTPAHCTBEHHOE CTPOSHUE MOJICKYJI, MOJIb, MO-
JSIpHASI Macca, MOJISIPHBIN 00bheM, BEIIECTBA MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOSHUS, KOMIUICKCHBIE
COCIMHEHHMS, TUCTIEPCHBIC CHCTEMbI, HCTUHHBIE PACTBOPBI, AICKTPOJUTHUYECKAS TUCCOIUAIINS, KHCIIOTHO-
OCHOBHBIE PEAKIIMK B BOJHBIX pacTBOpax, TUAPOIIN3, OKUCICHUE U BOCCTAHOBIICHUE, JIEKTPOIIU3, CKOPOCTh
XUMHUYECKON PEaKIuy, MEXaHU3M PEaKIINH, KaTaIn3, TETUIOBOK A(D(PEKT peakiiuu, YHTAIBIIH, TETUIOTa 00-
pa3oBaHMs, SHTPOMUS, XUMHUUYECKOE PAaBHOBECHE, KOHCTAHTA PABHOBECHSI, OCHOBHBIEC THUIIbI PEAKLIU B HEOP-
FaHWYECKON U OpraHMYEeCKON XUMUH;

OCHOBHblE 3AKOHbL XUMUN . 3aKOH COXPAHEHUSI MaCChl BEIIECTB, MEPUOJUIYECKUN 3aKOH, 3aKOH MOCTOSH-
CTBa COCTaBa, 3aKOH ABOTaJpo, 3aKOH JICUCTBYIOIINX MAacC B KHHETHUKE U TEPMOIMHAMHUKE;

OCHOBHblEe MeopuUU XUMUU. CTPOCHHUS aTOMa, XUMUYECKOHN CBA3H, SJIEKTPOIUTUUYECKON TUCCOIMAIINH,
KHCJIOT U OCHOBAHHM, CTPOCHHS OPraHUYECKUX COCTUHEHUN (BKIIFOYAsl CTEPEOXUMHUIO), XUHMHUYECKYIO KUHE-
TUKY U XUMHUYECKYIO TEPMOIUHAMHUKY;

Knaccuguxkayuio u HOMEeHKAamypy HeOpPraHWYECKUX U OPTaHUYCCKUX COCTMHCHU;

eeuiecmea u Mamepuasl, WUPOKO UCHOIb3yemble 6 NPAKHUKe . OCHOBHBIE METAJIIBI U CIUIAaBbI, Tpa-
¢buT, KBapIl, CTEKJI0, IIEMEHT, MUHEPATIbHbIE yI0OPEHNS, MUHEPAJIbHBIE U OPTaHUYECKHE KUCIIOTHI, IIEI0YH,
aMMHaK, UICKyCCTBEHHBIE BOJIOKHA, KAyYyKH, TUIACTMACCHI, )KHPbI, MbLJIa U MOIOIIIUE CPEJICTBA;

POJIb XuMuu 6 eclmecmeo3Hanuu, ee CBs3b ¢ JpyruMHu eCTECTBEHHBIMU HayKaMM, 3HAYEHHUE B KU3HU CO-
BPEMEHHOT0 00IIEeCTBa;

yMeTh:

Ha3b16amb N3YYCHHBIC BEIIECTBA M0 «TPUBUATBHOM» U MEXKITYHAPOIHON HOMEHKIIATYypaM;

onpeoensams. BAICHTHOCTh U CTCTICHb OKHCIICHUS XUMUYECKHUX AJICMEHTOB, 3apsii HOHA, THUI XUMHYEC-
CKOM CBSI3U, TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI, TUIl KPUCTAJUIMUECKON PEIIETKH, XapaKTep CPeIbl B
BOJIHBIX PaCTBOPAX, OKUCIIMTENb U BOCCTAHOBUTEIb, HAIIPABJICHUE CMEIIICHUSI PABHOBECHS 1101 BIUSHUECM
pa3IUYHBIX (HAKTOPOB, U30MEPHI U TOMOJIOTH, TPUHAJICKHOCTH BEIIECTB K Pa3IMYHBIM KJlaccaMm OpraHuye-
CKUX COEMHEHUM, XapaKTep B3aUMHOTO BIUSHUS aTOMOB B MOJICKYJIaX, TUIIbI PEaKUii B HEOPTaHUYECKOW 1
OpraHN4YeCKOM XMMHH;

xapaxkmepu3zoeéams: S- , P- v d-3JIEMEHTHI 110 WX MOJOKEHHUIO B TIEPHOANIECCKON CHCTEME
J .M. MenneneeBa; o011e XMMHYECKHUE CBOMCTBA METAJNIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTaHUY e-
CKHUX COCIMHCHMI;

00BACHAMY . 3aBUCUMOCTH CBOMCTB XMMHUYECKOTO 3JIEMEHTA U 00Pa30BaHHBIX UM BEIIECTB OT MOJIOKEHUS
B nepuoanueckoit cucreme /.M. MenzaeneeBa; 3aBUCUMOCTb CBOMCTB HEOPIraHUYECKUX BEIIECTB OT UX CO-
CTaBa U CTPOCHUS; MPUPOIY U CIIOCOOBI 00pa30BaHUS XUMUUYECKON CBS3HU; 3aBUCUMOCTh CKOPOCTH XUMUYe-
CKOH peaklliu OT pa3jnyHbIX (PaKTOPOB;

GbINONIHANb XUMUYECKUIL IKCHEPUMEHm 10 PACTIO3HABAHUIO BAKHEHUIITUX HEOPTAHUYECKUX U OPTaHU-
YECKUX BEIECTB; MOTYYEHNUIO KOHKPETHBIX BELIECTB, OTHOCAIIUXCS K U3YYEHHBIM KJIaccaM COEIMHEHUH;

nPOBOOUmMD PACUETHI IO XUMUUECKUM (HOpMYyJIaM U YPaBHEHUSIM PEaKITUii;

ocyuiecmeiams CaMOCTOSTEIbHBIN MOUCK XMMHUECKON MH(POPMAIIUH C UCIIOJIb30BAHUEM PA3IMYHBIX HC-
TOYHUKOB (CITPABOYHBIX, HAYYHBIX U HAYYHO-TIOMYJISIPHBIX W3/IaHUM, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WuTepHeTa); HCTIONIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH ISl 00pabO0TKH U Tiepeadr HHGOpMaIluu U ee
MIPEACTABJICHUS B PA3IMYHBIX (HOpMaXx;

UCnob306ams IPUOOPETCHHBIE 3HAHKS U YMEHHSI B IPAKTUYECKOM NEATENLHOCTH U TTOBCETHEBHOM K1 3-
HU JUTsl TOHUMAaHUS TII00aBHBIX MMPOOJIeM, CTOSIIIMX MEePE Y€TT0BEUECTBOM: IKOJIOTHIECKUX, SHEPTeTHY e-
CKUX H CHIPbEBBIX; OObSICHEHUS XUMHUECKUX SIBJICHHUM, TPOUCXOISAIINUX B IPUPOJIE, OBITY M Ha TPOU3BO/I-
CTBE; SKOJIOTUYECKH TPAMOTHOTO ITOBEJICHUSI B OKPYKAIOIIEH Cpeie; OIEHKH BIUSHUS XUMUYECKOTO 3arpsi3-
HEHUS OKPY’KAIOIIEH Cpe/Ibl Ha OPraHU3M YeIOoBeKa U JPYTHe KUBbIE OPraHU3MBbI; 6€301acHOi paboThI C
BEIIIECTBAMH B JIAOOPATOPHUH, OBITY U Ha MPOU3BOJICTBE; OMPEICICHUS BO3MOKHOCTH MTPOTEKAHUS XUMUYE-
CKUX MPEBPAIlEHUH B PA3IMYHBIX YCIOBUSAX M OIEHKU UX MOCIEACTBHI; pacliO3HABaHUS ¥ UACHTHPUKAIIUN
BAKHEWILIMX BEUIECTB U MAaTEPHAIIOB; OLIEHKU Ka4yeCTBA MUTHEBOM BOJIbI M OTAEIbHBIX MUIIEBBIX MTPOIYKTOB.



YYEBHO —- TEMATHYECKUWM ILTIAH

No Tema KomuuectBo | Ilpaktuueckue | KoHTposibHBIE
4acoB paboThI paboThI

1 | Crpoenue atoma 10 - 1

2 | Ctpoenue BemiecTBa. J[ucnepcHbie CUCTEMBI U 21 1 1
pacTBOPHI

3 | XuMHUYECKHE peaKIuu 21 1 1

4 | BemectBa u ux cBOWCTBa 26 2 1

5 | Xumus B )KU3HH 001IeCTBa 5 - -

6 IToaroroska xk EI'D 13 - -
O06001IeHre 3HAHMH 3a KypC 0011ei XUMUN 9

7 | UTOI'O 105 4 5
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