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TlosicHuTEIBLHAS 3aIIMCKA

PabGouast mporpamma paspaborana Ha ocHoBe aBTOpckoii mporpammbl O.C. T'aGpuensHa,
cooTBeTCTByIOIe  DenepaqbHOMYy  KOMIOHEHTY TOCYAAapCTBEHHOTO  CTaHAapTa  OOILIEero
oOpa3zoBaHus M JAOMYyIIEHHOW MuUHHCTEPCTBOM 00pa3oBaHus W Hayku Poccuiickoit depepanum.
(I'abpuenssn  O.C. Ilporpamma kypca xumuu s 8-11 kjaccoB o0mieoOpa3oBaTeabHbIX
yupexxaenuii /O.C. I'abpuensH. — 2-¢ uz., nepepad. u gom. — M.: JIpoda, 2010).
Hannas pabodas mporpaMma MOXET OBITh pealn30BaHa IIpU  HMCIOJIb30BAaHUU
TPAAUIIMOHHOW TeXHOJIOTHMM OOy4YeHMs, a TakKe DJJEMEHTOB JPYyIrMX COBPEMEHHBIX
00pa3oBaTENbHBIX TEXHOJIOTUH, TIEPEIOBBIX (OPM M METOA0B OOyUYEHHsI, TAKUX KaK MPOOJIEMHBIHI
METO/I, pa3BUBaroliee 00y4eHne, KOMIIbIOTEPHbIE TEXHOJIOTHH, TECTOBBIM KOHTPOJb 3HAHUN U JIp. B
3aBUCUMOCTH OT CKJIOHHOCTEH, MNOTpeOHOCTEeH, BO3MOXKHOCTEH M CHOCOOHOCTEH KaKIOro
KOHKPETHOI'O KJIacca B MapaJljieliu.
KoHnTpoab 32 ypoBHEM 3HaHMN yyaluxcs MpeayCMaTpUBAET MPOBEICHUE JIaOOPATOPHBIX,
MPAKTUYECKHUX, CAMOCTOATEIbHBIX, KOHTPOJBHBIX padoT, KaK B TPAJAUIIMOHHON, TaK U B TECTOBOU
dbopmax.
B Iloypounom muanupoBanuu B rpade «l3yuaemble BONpOCHD» KYPCHBOM BbIIEIEH
MaTepuai, KOTOPbIH MOJUIeKUT U3YUYCHUIO, HO He BKJIIOYeH B TpeboBaHUS K YPOBHIO MOJATOTOBKHU
BBIIIYCKHUKOB.
KonkpeTHsie TpeOOBaHUS K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB OIPEIEICHBI U KaXXI0Tr0
ypoKa u BKJItoueHsbl B [loypouHoe miiaHupoBaHHe.
Kpowme Toro, B pe3ynbrare u3y4eHus XUMHUHA Ha 6a30BOM YPOBHE YUCHHK /IOJIKEH:
Ymersn
* BP060OUmMb CAMOCTOATEIbHBIN MOUCK XUMHUYECKON MH(OpPMALIMK C UCTIONB30BAHUEM PA3IUYHBIX
UCTOYHUKOB (HAay4HO-TIONYJISIPHBIX HW3/1aHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECypcoB
WuTepHera); MCHOIB30BaTh KOMIBIOTEPHBIE TEXHOJOTMHM 1 OOpaOOTKM U mepenadyu
XUMHYECKON MH(DOPMAITUH U €€ MPEICTABICHHS B Pa3IMYHBIX (opMax;

* UCMOJIL30BAaTh MNPHOOpPeTeHHbIe 3HAHUSA M YMEHHUS] B NPAKTHYECKOH /IeSTeJIbHOCTH U
NOBCeIHEBHOM KU3HH IS

* OOBSICHEHHS] XUMUYECKUX SIBJICHHH, MPOUCXOIAIINX B IPUPO/JIE, OBITY M Ha TPOU3BOJICTBE;

* OIpenereHHs] BO3MOXKHOCTH MPOTEKaHUs XMMUYECKUX MPEBpAIleHUN B Pa3iIMUHBIX YCIOBUSAX U
OLICHKH MX IIOCJIEICTBUH;

* 3KOJIOTUYECKH I'PaMOTHOTO MOBEACHMSI B OKpY’Kalollel cperie;

* OLIEHKM BIIMSHHSA XUMHYECKOIO 3arpsi3HEHUS OKPYXKAIOIIEeH Cpelbl Ha OpPraHu3M YeJlOBeKa U
JpyTrHe *KUBbIE OpraHU3MBI;

+ OezomacHOro OOpalleHHs C TOPIOYUMH U TOKCHYHBIMH  BELIECTBaMH, J1a0OpaTOPHBIM
000pyI0BaHUEM;

* MPUTOTOBJIEHUS PACTBOPOB 33JJaHHOM KOHIIEHTpALlUU B OBITY U Ha IPOU3BO/ICTBE;

* KPUTUYECKOM OLIEHKHU JOCTOBEPHOCTH XMMHUYECKON MH(pOpMAIMH, MOCTYNAIOLIEH U3 pa3IMuHbIX
VCTOYHHUKOB.

*

*

* . ABtopckas nporpamma O.C. ["'abpuensiHa paccunTaHa OJHOBPEMEHHO

Ha 34 yaca 1 68 y4eOHBIX 4acOB B TOI, IO3TOMY C LEJIbIO pa3rpy3Kku yueOHOTro Marepuaa (Ucxoas
n3 34 yacoB) B IpOrpaMMy BHECEHBI KOPPEKTHBBI.

B aBTOpCKYIO MpOrpamMMy BHECEHBI CIICAYIONINE N3MEHEHHS:

Tema 1. CTpoenne atoma u nepuoanyecknii 3axon .M. MengeseeBa.

- UCKTIIOYEH.:

- 1abopaToOpHBI onbIT 1.

Tema 2. CTpoeHue BeuiecTBa.

Ymenvueno xonuecTBo 4acoB Ha 3 4aca, T.K. HCKJIIOYEHbI TEMBI:

- «[Tomumepsl», (TemMa moapoOHO m3ydanack B 10 kimacce)



- JIOJIs BBIXO/1a IPOYKTa PEAKIMK OT TEOPETUYECKH BO3MOXHOIO (HET B MUHUMYME COZIEPKaHUS)
Hcknrwoueno:

- 1abopaTopHbBIC OMBITHI 3, 4,6.

Tema 3. Xumnueckue peakumu.

Yeenuueno xonn4yecTBo 4acoB Ha 1 4ac T.K., B 3Ty TeEMy BKJIIOYEHBI BOIIPOCHI, KOTOPBIE HE
U3Yy4aJIuCh B Kypce€ XMMHHU OCHOBHOM IIKOJIBI.

Hcknroueno:

- POJIb BOABI B XUMHUYECKON PEAKILIMHU, PACTBOPUMOCTD M KJIACCH(HKAIMS BEIIECTB 110 MPU3HAKY
pacTBOPUMOCTH (HET B 0053aT€IbHOM MUHUMYME COZIEPIKaHUS)

- XUMUYECKHE CBOMCTBA BOJIbI (TEMa M3y4allach B OCHOBHOM ILIKOJIE);

- Orosoruyeckas pojb rUAPOJIKM3a B INTACTUYECKOM U SHEPIeTHUECKOM 0OOMEHE BELIECTB U SHEPTUU
B KJIETKE (HET B MUHUMYME COJIEPKAHMUS);

- JJIEKTPOJIUTUYECKOE MOJIyYEeHUE ATFOMUHHUA (HET B 00513aTEIbHOM MUHUMYME COJICpKaHMs);

- maboparopubie onbITH: 7,10.

Tema 4. BemecTBa 1 UX cBoiCTBA.

Yeenuueno xonnyectBo yacoB Ha 2 yaca T. K. JJaHHAs TeMa SIBJIAETCS KIIIOUEBOW B Kypce XUMHH
CpeAHel 1IKOJIbI U Heo0X01uMa I0JIHAs cCUCcTeMaTu3alus Kypca xuMuu ¢ 8 o 11 kiace.
Hcknroueno:

- B3aMMO/ICHCTBHE HATPUS C ITAHOJIOM U (eHOIoM (TeMa u3ydanack B 10 kiacce)

- 0COOCHHBIEC CBOWCTBA a30THOW M KOHIICHTPHUPOBAHHOMW CEPHOM KHCIIOTHI; (HET B TPEOOBAHMSX K
YPOBHIO ITOATOTOBKH BBIITYCKHUKOB)

- nabopatopHubie onbITH: 17,18 (ecTh aHamOrmuHBIE 1eMOHCTpaIuH ). M3 aBTOPCKOW IPOTpaMMBI
UCKII0YeHbl HEKOTOPbIE TIEMOHCTPALMU U JIAOOPATOPHBIE OIBITHI U3-32 HEJOCTAaTKa BPEMEHU Ha UX
BBITIOJIHEHHE ITpH | yace B HENeNI0, TaK KaKk aBTOPCKasl Mporpamma npeaycMmarpuBaeT 1/2 gaca B
HEJIEIIO.

TPEBOBAHHUA K YPOBHIO IIOATOTOBKU BbIITYCKHUKOB
B pe3yabrare u3yuyeHusi XuMuM Ha 0230BOM YPOBHE YUYEHHK J0JIKEH

3HATh / MIOHUMATD

® gadcCHenuue XumuyecKue noHsImus. BCIICCTBO, XUMHUYECKUUN QJICMCHT, aTOM, MOJICKYJIA,
OTHOCUTCJIBbHBIC aTOMHAas 1 MOJ'IGKynSIpHaH MacCcChbl, HOH, ELJ'IJ'IOTpOHI/Ifl, HU30TOIIbI, XUMHNYECKAaA CBA3b,
QJICKTPOOTPUHATCIIBHOCTb, BAJICHTHOCTDb, CTCIICHb OKHCJICHHS, MOJIb, MOJISIpHAA Macca, MOJ'IHpHLIﬁ
00BbEM, BEIIECTBA MOJIEKYJSIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHHUS, PAacTBOPBI, 3JIEKTPOIUT U
HEIJICKTPOJIUT, DJICKTPOJIUTUYCCKAA AUCCOLMAIHNA, OKHUCIUTCIIb U BOCCTAHOBUTCIIb, OKUCJICHUC U
BOCCTAHOBJICHHE, TEIJIOBOM J(P(HEKT peakiuu, CKOPOCTh XUMHUUYECKOW peakiuu, KaTajus,
XUMHYCCKOC PAaBHOBCCHUC, yrnepoleHﬁ CKCJICT, CI)YHKI_II/IOHEU'ILHS.H rpyi1ina, i30MEpHsd, TOMOJIOTH,

® OCHO6HbIE 3AKOHbI XUMUU. COXPAaHEHUS MacChl BEILECTB, IIOCTOSHCTBA COCTABa,
MEPUOINYECKUI 3aKOH;

® OCHOBHbIC meopuu Xumuu: XHUMHYISCKOMN CBs3H, BHGKTpOJII/ITPI‘ICCKOﬁ JUucconualnuu,
CTPOCHUS OPraHUYCCKUX COCHHHGHHﬁ;

® gavicHelluue éeuwiecmea u mamepudivl. OCHOBHBIC MCTANIJIBI U CILIAaBbI, CEpHAsl, COJIsIHAA,
a30THasA MW YKCYCHad KHCJIOTBI; HICJIOYHU, aMMHAK, MHHCPAJIbHBIC yz:o6peH1/1${, METaH, JTHUJICH,
allCTUJICH, 6CH3OJ'I, 9TAaHOJI, JKUPBI, MbLIA, TJIFOKO3ad, Caxapo3ad, KpaxMaj, KJICTUYaTKa, 6CJ'IKI/I,
HNCKYCCTBCHHBIC U CUHTCTUUYCCKHE BOJIOKHA, KAYUYKH, ITJIIaCTMACCHI;

yMeThb
. Ha3bl6amp N3YUCHHBIE BEILIECTBA 10 KTPUBHUAIBHON» WM MEXKyHAPOIHON HOMEHKIIATYPE;
. onpeodenams. BAJCHTHOCTb U CTENIEHb OKUCIEHUS XUMHUECKUX JIEMEHTOB, TUIl XMMHYECKOU

CBiA3HU B COCAMHCHUAX, 3apia] MOHA, XapaKTEPp CPEAbl B BOAHBIX paCTBOpax HECOPTaHUYCCKUX
COG,Z[I/IHCHPlﬁ, OKHCJIIUTCIIb W BOCCTAHOBUTCIIb, HNPUHAIJICI)KHOCTL BCIICCTB K PA3JIMYHBIM
Kj1acCaM OpTraHUYCCKUX COG)IPIHCHHﬁ;



o Xapakmepu3zoeams. >IEMEHTHl MaJIbIX TEPUOJOB IO HMX IOJOKEHUIO B TMEPUOAMIECCKOM
cucteme J[.M.Menpeneena; o0Ommpe XuMHIECKHE CBOMCTBA METAJIOB, HEMETAJJIOB, OCHOBHBIX
KJIACCOB HEOPTaHMYECKUX M OPraHUYECKUX COCIWHECHUM, CTPOCHUE U XMMHUYCCKHE CBOWCTBA
M3YUYEHHBIX OPTaHUYECKUX COCAMHEHUH;

o 00bACHAmMY. 33aBUCUMOCTb CBOWCTB BELIECTB OT HMX COCTaBa M CTPOEHUS; IPHUPOAY
XUMHYECKON CBS3M (MOHHOW, KOBaJEHTHOM, METaJUIMYECKOil), 3aBUCHUMOCTh CKOPOCTH
XMUMHAYECKON peaKkIuy U TMOJO0KEHUS XUMUYECKOTO PaBHOBECHS OT Pa3IMYHBIX (PAaKTOpPOB;

L 8bINOJIHAMb XUMUUECKUTL IKcnepumernm 110 pacClio3HaBaHUIO BaKHEHIIINX HCOPraHN4YCCKUX
1 OPraHUuYCCKHX BCUICCTB,

o npo6oOums CaMOCTOSITENIbHBIM MMOMCK XUMHUYECKOW HMHGOpMAlMd C HCIHOJIb30BAaHUEM
pa3IMYHbIX HMCTOYHUKOB (HAyYHO-TIONYJISIPHBIX W3JaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UWHTepHeTa); HUCHOIb30BaTh KOMIIBIOTEPHbIE TEXHOJOTHUHM [UIsi O00paboTKH U
nepeaayy XuMHUECKOW HHPOPMALIUHU U €€ TPEICTaBICHUS B pa3IMYHbIX hopmax;

HCIOJIB30BATDH HpPlOﬁpeTeHHbIe 3HAHUHA M YMCHHUSA B HpaKTH'{eCKOﬁ AECATECJIbHOCTN U
NMOBCEAHEBHOM KM3HM JIJIS:

o 0O0BSICHEHUS] XUMHUECKUX SIBICHUH, MPOUCXOISAIINX B IPUPOJIE, OBITY U Ha IPOM3BO/ICTBE;

L OIpeaAcICHUA BO3MOKHOCTH MMPOTCKAHUSA XUMHWYCCKUX HpeBpameHHﬁ B pa3IMYHBIX YCIOBUAX
1 OOCHKH HUX HOCHCHCTBHﬁ;

o 9KOJIOTUYECKH IPAMOTHOIO ITOBEAEHUS B OKPYKAIOLIEH CPEE;

o OLICHKH BJIMSIHUS XMMHUYECKOI'O 3arpsi3HEHMS OKPYIKAIOLIEH Cpelbl HA OPraHU3M 4eaoBeKa U
JIpYTrue )KUBbIE OPTaHU3MBI;

o 0e30macHOro OOpamieHusi C TOPIOYMMH W TOKCHYHBIMH BEIIECTBAMH, JIAOOPATOPHBIM
000pyI0BaHUEM;

o IIPUTOTOBJICHUSI PACTBOPOB 3a/laHHON KOHLIEHTPALMH B OBITY U Ha IPOM3BO/ICTBE;

o KPUTHYECKON OLIEHKU JOCTOBEPHOCTU XMMHUYECKOH MH(}OpMaIM, NOCTYMAloMend U3 pa3HbIX
HMCTOYHMKOB.

Copaeprxanue TeM y4eO0HOIo Kypca.
Tema 1.CTpoenue atoma u nepuoanyecknii 3axkon /I. U. MengeneeBa -3 yaca.

OCHOBHbBIE CBEJJEHHUSA O CTPOEHHUHU aTOM a. SAnpo: NpoToHBI U HEUTPOHBI. 1130TOMEL
DneKTpOHBI. DIEeKTPOHHAs 000JI0UKa. DHEepreTnyeckuil ypoBeHb. OCOOEHHOCTH CTPOEHUS
3JIEKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB 4-T0 U 5-ro NepuoJIoB nepuoandeckoit cucremsl /1. 1.
MenieneeBa (mepexoaHbIX y1eMeHToB). [lonsaTre 06 opouTansx. s- u p-opouTanu. JIeKTpOHHbIE
KOH(UTYpaIii aTOMOB XUMHYECKHUX 3JIEMEHTOB.

ITepuonunueckuin 3akoH [ M. MeHnneneeBa BCBETE YUYEHHUS O CTPOECH
nuu atowMma. Orkpeitue [. 1. MenneneeBbIM epruoanuecKkoro 3akoHa.

[Tepuonunueckas cucrema xumudeckux snemenToB Jl. . Menneneesa - rpaduueckoe
0TOOpakeHHEe MEePUOJNIECKOro 3akoHa. dusnueckuil CMbICT MOPSAKOBOTO HOMEpA JJIEMEHTA,
HOMepa Meproia U HoMepa rpyIibl. BanenTHbie a5ekTpoHbl. [IpudyrHbI N3MEHEHHUS CBOWCTB
AJIEMEHTOB B MIEPUOIax U rpymnmnax (TJIaBHBIX MOArPYyTMax).

ITono>xeHne Bomopoaa B IEPUOJNIECKON CUCTEME. 3HAUEHUE IIEPUOIUYECKOTO 3aKOHA U
MEPUOANYECKON CUCTEMbI XUMUYecKuX 1eMeHToB J[. 1. MenneneeBa uist pa3BUTHSI HAyKU U
MMOHUMAaHHUS XUMUYECKON KapTUHBI MUPA.

Tema 2. Ctpoenue Bemectsa -11 yacos.
Nounasg xuMuueckas ¢Bs3b. Karnonsl u annonsl. Knaccudukarus nonos. MlonHbie



KpUCTAJTINYECKHE pemeTkd. CBONWCTBA BEUIECTB ¢ ’TUM THUIIOM KPUCTAJUINYECKUX PEIICTOK.

KoBaneHTHas XUMHUYECKas CB 43 b. DIEKTPOOTpULIATENBHOCTS. [lomsipHas u
HEMOJISIPHAs KOBAJICHTHBIE CBsI3U. JIUnoib. [10ISIpHOCTE CBA3U U MOJISAPHOCTH MOJIEKYJIBL.
OOMeHHBI! 1 TOHOPHO-aKIENTOPHBIH MEXaHU3MbI 00Pa30BaHUS KOBAJICHTHOW CBSI3H.
MounekysipHble 1 aTOMHBIE KpUCTa/LInYeCKue perieTki. CBOMCTBA BEUIECTB C STUMU TUIIAMU
KPUCTAJJINYECKUX PELIETOK.

MeTanauuyeckas XUMHUYecKas cBsA3b. OcCOOEHHOCTH CTPOEHUS ATOMOB METAJLIOB.
Mertainndeckass XUMUYECKast CBSI3b M METAJUIMYECKAsl KpUCTaJIn4ecKas pemierka. CBolcTBa
BELIECTB C TUM THUIIOM CBS3H.

Bonoponnas xumuueckas CBs3b. MeXMOJIEKYJIpHAs U BHYTPUMOJIEKYJISIpHAs
BOJIOPOJIHAS CBSI3b. 3HAUEHHE BOJIOPOIHON CBS3U JJISi OpraHU3aIMU CTPYKTYpP OHOMOIMMEPOB.

IT o mu M e p bl [ImacTMacesl: TEPMOILIACTBI U PEAKTOIIACTBI, UX IIPEICTABUTENIN U IPUMEHEHUE.
Bonokna: npupoassle (pacTUTENbHBIE U )KUBOTHBIE) U XUMUYECKHE (MCKYCCTBEHHBIE U
CUHTETHYECKHUE), UX IPEACTABUTENIN U IPUMEHEHHUE.

[a30006pa3Hoe COCTOsSHUE BelleCTBa. TpuarperaTHbIX COCTOSIHUS BOJIBI.
OcobenHocTu cTpoeHus razoB. MoJsipHblil 00beM ra3000pa3HbIX BEIIECTB.

[Tpumepsl ra3000pa3HbIX MPUPOIHBIX CMECEH: BO3IYX, IPUPOIHBIN ra3. 3arpsizHeHre aTMOC(epsl
(KUCIIOTHBIC JOX M, TAPHUKOBBIN 3P eKT) u 6oprda ¢ HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJOPO, KUCIOPO, YTIACKUCIbIN ra3, aMMHUaK, STHIICH.
Wx nonydenue, coOupanue u pacro3HaBaHue.

XKunkoe coctossaue BeurecTBa. Boga. [lorpebienue Boabl B ObITY U Ha
pon3BOJICTBE. JKECTKOCTh BOJIBI M CITIOCOOBI €€ YCTPaHCHHUSI.

MuHnepanbHbIe BOJIbI, X UCIIOJIb30BAHUE B CTOJIOBBIX M JICUCOHBIX IEIISX.

Kunkue KpucTauibl ¥ X IPUMEHEHHE.

TBeprnoe cocTosiHUE BellecTBa. AMopdHbIe TBepble BEIIECTBA B IPUPOJE U B
YKU3HM YEJIOBEKa, X 3HAUCHHUE U MpuMeHeHune. Kpucramnnyeckoe CTpoeHue BEUIECTBA.

HqucnepcHbie cucTe M bl [loHsaTre o nucnepcHbIx cuctemax. JucnepcHas dasza u
nucrnepcuonHas cpena. Kimaccudukaius AUCEepCHBIX CUCTEM B 3aBUCUMOCTH OT arperaTHOro
COCTOSIHHSI TUCTIEPCHOM CPEJIbl M TUCTIEPCUOHHOM (ha3bl.

['pyboaucriepcHbIe CUCTEMBI: IMYJIBCHH, CYCIIEH3UH, a3PO30JIH.

ToHKOAMCTIEPCHBIE CUCTEMBI: T€TTU U 30J1H.

CocTaB BemecTBAa U CM e C ¢ ii. BemecTBa MOJIEKYISIPHOTO ¥ HEMOJIEKYIISIPHOTO
CTpOeHHUs. 3aKOH MTOCTOSTHCTBA COCTaBa BEIIIECTB.

[TonsiTHE «10Ms» U €e Pa3HOBUAHOCTH: MaccoBas (JI0JIsI JIEMEHTOB B COCTUHEHUH, OIS
KOMITOHEHTa B CMECH - J0JIsl IIPUMeECeH, 10 pacCTBOPEHHOI'O BEIECTBA B pacTBOPE) U 0ObeMHasl.
JloJig BBIXOJ1a TPOJIYKTa PEAKLIMH OT TEOPETUUECKH BO3ZMOKHOTO.

JlaGopaTopHblie onbIThI. 2. OnpeiesieHne TUIa KPUCTAIUIMYECKOM pEeIeTKH BEIeCTBA U
OMHUCaHKEe ero CBOMCTB. 3. O3HAKOMJICHHE C KOJUIEKIIMEH MOJMMEPOB: MJIACTMACC U BOJIOKOH U
n3nenus u3 Hux. 4. cnpiTanue BOJbI Ha )KECTKOCTh. Y CTPAaHEHHE JKECTKOCTH BOJIBI. S.
O3HakoMIIeHHE C MUHEPATLHBIMU BoZaMu. 6. O3HAKOMIJICHHUE C TUCTIEPCHBIMU CUCTEMaMHU.

IIpakTuyeckasi pa6ora Nel. [Tonyuenue, coOnpanue u pacrmo3HaBaHUE Ta30B.

Tema 3. XuMuyeckue peakuuu-9 yacos

Peakxuuu, ugymue 6e3 U3MEHEHUS coOCTaBa BellecTB. AIJIOTponus u
AJJIOTPOTIHBIE BUIOM3MEHEeHUs. [IpuynHbI alioTponuy Ha nmpuMepe MoaudUKaIMil Kuciopoaa,



yrieponaa u pochopa. O30H, ero 6rosoruyecKas pob.

H3oMepsl 1 uzomepus.

Peaxnuu, nagymue c u3MEHEHHUEM cOocTaBa BellecTB. Peakuuu coennnenus,
pa3oXKeHus, 3aMEILEeHUsI 1 OOMEHa B HEOPraHM4ECKON U OpraHndeckoi xumuu. Peakuuu sx30- u
sHpoTepMuueckue. TemnoBoit 3 heKkT XUMUIEeCKOi peakui U TEPMOXUMUYECKHE YPaBHEHHUSI.
Peakuun ropenusi, Kak 4acTHbBIN CiIy4all S3K30TEPMUYECKHUX
peaKkuid.

CKOpPOCTh XUMHUYECKOMN pPEaKIUHU.

CKOpOCTh XMMUYECKOM peaKkiuu. 3aBUCUMOCTbh CKOPOCTH XMMHUYECKOM peaKkuu OT MPUPOJIbI
pearupyoIux BeIEecTB, KOHIIEHTPALUH, TEMIIEPATYPBbI, IIJIOLIAAN TIOBEPXHOCTU CONPUKOCHOBEHHUS
U KaranusaTtopa. Peakiuu romo- u rereporeHnsle. [loHsTue o katanuse U KaTanu3aTopax.
®depMeHTHI KaK OMOJOTHYECKHE KaTalnu3aTopbl, 0COOCHHOCTH UX (PYHKIIHOHUPOBAHHUS.

O0OpatTuMOCTh XUMHUYECKHUX peakluid. HeoOparumblie nu 0OpaTUMble XUMUYECKHE
peakiuu. COCTOSSHUE XUMUYECKOTO PAaBHOBECHSI JIJIsl 0OpaTUMBIX XUMUUYECKUX peakuuil. CrocoObl
CMEILIEHUs] XMMUYECKOTO paBHOBECHS Ha MMpUMeEpe CuHTe3a amMuaka. [lonarrue 00 OCHOBHBIX
Hay4HbIX IPHUHIIMIAX IPOU3BOJCTBA HA IPUMEPE CUHTE3a aMMHUaKa WJIA CEPHOUN KUCIOTHI.

Ponb BoAb B XUMHUUECKON peakuu McruaHble pacTBOpbl. PacTBOpUMOCTD U
KJ1accu()MKaus BEIIECTB 110 TOMY MPHU3HAKY: PACTBOPUMBIE, MATIOPACTBOPUMBIEC H
HEpAacTBOPHUMBbIE BEIIECTBA.

DNEKTPOIUTHI U HEITEKTPOIUTHI. DIIEKTPOIUTHUECKAsl quccouranus. Kucinorel, o0cHOBaHUS U
COJIM C TOYKH 3PEHUS TEOPUH DIEKTPOIUTHUUECKOMN TUCCOLUALINN.

XUMHYECKUE CBOMCTBA BOJbL; B3aUMOJIEHCTBUE C METANIAMH, OCHOBHBIMU U KUCJIOTHBIMU
OKCHJIaMH, Pa3JIoKeHHE U 00pa30BaHKUe KpUCTAIIOTHAPATOB. Peakuu ruapaTanuu B
OpraHUYeCKON XUMUH.

'mapponu3 OpraHMYEeCKUX U HEOPTaHUYECKUX COEJUHEHU .
HeoOpatumpbiit rugponu3. OOpaTuMbIil THAPOIINU3 COJEH.

['uponu3 opraHMYeCcKUX COEAMHEHNUH U ero MPaKTUYECKOe 3HAUEHUE /ISl TOJTyUYEHUS
TUJIPOJIM3HOTO CIMPTa U MbUIa. bruonornyeckas pojib rupoin3a B IJIaCTHUYECKOM U
SHEPreTHYEeCKOM OOMEHE BEIIECTB U SHEPTHH B KIIETKE.

OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb OKUCICHHUS.
Onpenenenue cTeneHy OKUcieHus 1no Gopmyie coeaunenus. [lonsarue 06 OKUCIUTENBHO-
BOCCTAaHOBUTENBHBIX peaklusax. OKUCIEHNE U BOCCTAHOBIIEHUE, OKUCIUTENb U BOCCTAHOBUTEIIb.

D eKTpoJu3. DIEKTPOIN3 KaK OKUCIUTEIBHO-BOCCTAHOBUTENBHBIN MPOLEcC. DIEKTPOIN3
pacIuiaBoB ¥ pacTBOPOB Ha MpUMeEpPE XJIopuia HaTpus. [IpakTnueckoe NpUMEHEHHE MIEKTPOIIA3A.
DNEKTPOIUTUYECKOE MTOITYyUEHUE ATFOMUHUS.

JlabopaTopHble onbITHI. 7. Peakiius 3aMeeHust MeId KeJae30M B PACTBOPE METHOTO KyIlopoca.
8. Peakmuu, naynme ¢ oOpazoBanrueM 0ocajika, ra3a u Bojbl. 9. [lomyyenue kucnoposaa
pa3ioKeHueM MepoKCHAa BOAOPOa ¢ MOMOIIbI0 okcuaa Mapranua (IV) u kartanassl ceIporo
kaptogens. 10. [Tomyuyenue Bo1opoia B3aUMOAECHCTBUEM KUCIOTHI ¢ IMHKOM. 11. Pa3nuunbie
CIly4ay TMApOJIn3a COJIEH.

Tema 4. BemecTBa n ux cpoiicrea -11 yacos.

M e T a 1 1 bl. B3auMoelicTBre METAIIJIOB ¢ HEMETAIIAaMH (XJIOPOM, CEPOM U KUCTIOPOJIOM).
B3anmopeiicTBre MIENOYHBIX U HIEJI0YHO3EMENBHBIX METAIIOB C BOJOUN. DIEKTPOXUMUUYECKHUM sl
HaIpshKEHUN MeTauioB. BzauMoeiicTBue MeTaioB ¢ pacCTBOPAMH KUCIOT U COJIEH.
AmoMuHOTepMUsL. B3auMoelicTBre HATPUS C ITAHOJIOM U (PEHOIOM.



Koppo3zus merannos. [loHATHE 0 XUMHUYECKON U 3JEKTPOXUMHUYECKONU KOPPO3HH METAIIIOB.
CriocoOsl 3aIUTHl METAIIIOB OT KOPPO3HH.

HewmeTan bl CpaBHHTETBHAS XapaKTEPUCTUKA TAIOTEHOB KaK HanOoJee TUITHIHBIX
npeacTaBuTeneil HemeTaioB. OKUCIUTEIbHBIE CBOMCTBA HEMETAIIOB (B3aMMO/ICUCTBHE C
METaJuIaMH M BOJIOPO/IOM). BoccTaHOBUTENIbHBIE CBOMCTBA HEMETAIUIOB (B3aMMO/ICHCTBHE ¢ Ooee
ANEKTPOOTPHUIIATETILHBIMUA HEMETAIIIIAMH U CIIOXKHBIMU BEIIECTBAMHU-OKUCIUTEISIMU).

Kucnorsl Heopraunmueckue u opranuyeckue. Kinaccupukanus Kucnor.
XHWMHYECKUE CBOMCTBA KMCIIOT: B3aUMOJIEUCTBUE C METAJIIAMH, OKCUJAMU METAJLIIOB,
TUIPOKCHIaMU METAIIJIOB, COJIIMU, CIIUpTaMu (peakuus stepudukanmn). Ocodblie cBOCTBa
A30THOM M KOHUEHTPUPOBAHHON CEPHOM KHUCIIOTHI.

OcHOBaHUSA HEOpPraHMYeCKHUEe U OpranHuueckue OcHOBaHUS, UX
KIaccupuKanus. XMMUYIECKHE CBOMCTBA OCHOBAHMI: B3aUMOJICHCTBUE C KUCIOTAMH, KHCIOTHBIMU
OKCHJIAMU U cOJsIMU. Pa3noxkeHrne HepacTBOPUMBIX OCHOBAHUM.

C o 1 u. Knaccudukanus coneit: cpegHue, KUCible U OCHOBHbIE. XMMUYECKUE CBOWCTBA COJICH:
B3aUMO/ICHCTBUE C KUCIOTaMH, LI€JI0YaMU, MeTajulaMu U coisiMu. [IpeacraBurenu coneit U ux
3HaYCHHE. XJIOPH]I HATPHs, KapOOHAT Kayblus, pocdat KanbIus (CpeIHUE COJIH); TUAPOKAPOOHATHI
HaTpHs 1 aMMOHUS (KUCIIBIE CONH ); TuapokcokapooHat meau (I1) - mamaxuT (OCHOBHAS COJb).

KauecTBeHHBIC peaKIiK Ha XJIOPUI-, CyJIb(at-, 1 KapOOHAT-aHUOHBI, KATHOH AMMOHUSI, KATHOHBI
xenesa (I11) u (I1D).

'eneTuueckass CBA3b MEX/AY KJIaCCaMM HEOPTAaHUYECKUX U OPTAaHHU
YECKHUX COE€IUHEHHU I [IoHATHE O TEHETUYECKOU CBA3U U T€HETHYECKUX PSAIaX.
I'enetnueckuii pan metamna. ['enetnyeckuit pan Hemeramuia. OCOOEHHOCTH T€HETUYECKOTO psijia B
OpraHUYEeCKON XUMUH.

JlaGoparopHbie onbIThI. 12. McnibiTaHue pacTBOPOB KUCIOT, OCHOBAaHUN U COJIEH
uHaukaropamu. 13. B3aumonelcTBie COISHON KUCIOTHI M PACTBOPA YKCYCHOM KUCIOTHI C
Mertayuiamu. 14. B3aumoaencTBre CoMsiHOM KUCIOTHI M pacTBOPa YKCYCHOU KUCIIOTHI C
OCHOBaHMSMHU. 15. B3auMoercTBue CONSTHOM KUCIOTBI U PaCTBOPA YKCYCHOM KHUCIIOTHI C COJISIMHU.
16. [TomyyeHue u CBOMCTBA HEPACTBOPUMBIX OCHOBaHUM. 17. ['Maponn3 XIopuioB 1 aneraToB
HIEJIOYHBIX MeTaUIoB. 18. O3HaKOMJIEHUE C KOJUISKIIUSIMU: a) METAIIOB; 0) HEMETAIIJIOB; B) KUCIIOT;
I') OCHOBAHUH; 1) MUHEPAJIOB U OMOJIOTUYECKUX MAaTEPUAJIOB, COJIEPKALINX HEKOTOPHIE COJIH.

IIpakTuyeckas padora Ne2. Pemienue sKCriepuMEHTAIBHBIX 3a/1a4 Ha UACHTU(DUKAIIIO
OpPraHUYECKUX U HEOPTaHUYECKUX COETUHE

Y4eOHO-TeMaTHYECKHUI IIAHMPOBAHUE

Ne i/m Tembl Bcero DopMbI KOHTPOJIA
1acos Ypokn  krudeckue padborsl | KoHTposbHBIE
padoThl
Tema 1. Ctpoenue aroma u 3 3 - -
MEPUOIUYECKHI 3aKOH
JI.1.Menneneea
Tema 2. CTpoeHHe BemIecTBa 11 9 [Ip. p. Nel K. p. Nel

«lTomyuenue,
coOupanue u
pacrno3HaBaHHe




ra3oB»

Tema 3. Xumuyeckue peakiuu

K. p. Ne2

Tema 4.BemiecTBa 1 X CBOMCTBA

11

IIp. p. No2
«Pemenue
AKCTICPUMEHTAIbHBIX
3a7a4 Ha
UICHTU(DUKAITHIO
HEOPraHUYeCKUX
COECIUHEHUI

Uror K.p. Ne3

Hroro

34

2




no

YYEBHO-METO/IUYECKOE OBECIIEYEHHE:

Y4yeOHHUK:

Xumus. 11 knacc.bazoBblii ypoBeHb: Yue0. aiisa oomeoopaszoBat. yupexaenuii/ O.C. 'abpuensH. -

M.: [Ipoda, - 2013.

I'a6puensu O.C., JIsicoBa I'.I'. «Xumus». 11 kmacc. Meroaudeckoe mocobue. — M.: JIpoda, 2003.
Ia6puensu O.C., Octpoymon W.I'. Xumus. 11 knacc: HacronbHas kaura yaurens. B 2-x gacTsx. -

M.: Ipoda, 2004.

JIOKyMEHTBI:

1. TIlpuxa3z Muno6puayku ot 17.12. 2010r. Ne 1897 «O06 yTBepK1eHIH 1 BBEICHUH B
nerictsue GI'OC OOO»

2. Ilpuxa3z Muno6puayku ot 17.05.2012 Ne 413 «O0 yTBep>KIACHUN U BBEICHUU B
nericteue ®I'OC cpennero( moaHOT0) 00IIET0 0OOpPa30BaHUS

3. Tucemo MunucrepcTBa obpazoBanus U Hayku P® ot 19 ampens 201 1r. Ne03-255 «O
BBeJIeHUU (eiepabHBIX FOCYAaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB OOILEro
o0pa3oBaHU»

4. Tlpuxa3z Muno6puayku Poccun ot 7 uronst 2012 r. Ne 24480 «O06 yTBep:kaeHUU
(deaepanbHOro roCy1apCTBEHHOT0 00pa30BaTEILHOTO CTaHAapTa CPEAHETo (ITOJTHOTO)
o01mero oopa3oBaHUs»

5. ®enepanbHOTr0O rOCYAapCTBEHHOTO 00Pa30BATEIBHOTO CTAHIAPTa OCHOBHOTO OOMIETO

oOpa3zoBanus (1puka3 MuHUCTepcTBa 00pa3oBaHus u Hayku Poccuiickoit denepanuu oT
17 nexadps 2010 r. Ne 1897)

6. IIpuMepHBIE IPOrpaMMBI 110 YIEOHBIM HpeaMeTaM (eaepatbHOro 6asucHOro y4eGHOro IIaHa.

OcHameHnne y4e0HOIro nmpoiecca

HartypajbHble 00beKThI:

Konnexuu MuHepaioB ¥ FOPHBIX OPOJ;

MeTannos H CILIABOB;

MuHepanbHBIX yA0OpEHUIA;

[InacTmacc, KayuyyKOB, BOJIOKOH.

XHuMHYeCcKHe PeaKTHBbI 1 MATEPHAJIBI:

Haubonee yacTo ucnosnp3zyemsie :

D)IIpocTeie BelecTBa: Me/Ib, HATPUI ,KaIbIHI, MATHUM, Kele30, [IMHK;

2)oxcuasl: Meau(||),kanpuus, xene3a(|||),maruus;

3)KUCIOTHI: CepHast, COJsIHAsA, a30THAS;

4)ocHOBaHHUS - TUIPOKCUIBL: HATPHsI,KablKs,25%-HbIil BOJHBIA PaCTBOpP aMMHUAKa;
5)conu: xyopuabl HaTpus, Meu(||),anroMuHus, jKene3a(|||);HuTpaThl Kanus, HaTpus, cepedpa;
cynbgatel Meau(||),xxenesa(||),xenesa(|||),aMMOHUS; HOAN] Kanusl, OpOMU HATPUS,;
6)opraHu4ecKre COeIMHEHMs: 3TaHOJ, YKCYCHasi KUCJIOTa, METUJIOBBIA OpaH>KEeBBIH,
dbeHondTanenH, JaKMyc.

Xumuyeckasn JjadopaTopHasi ocyaa, annaparsbl 1 NpuOOpbI:

1)IIpubops! anst paboThI € razaMu;

2)anmapathbl ¥ IPUOOPHI IS OMBITOB C TBEPJBIMH, KUIAKUMH BEIIECTBAMH;
3)uzMepuTeNbHbIE TPUOOPHI U MPUCTIOCOOIEHUS /1JIS1 BBINIOJHEHUSI OTBITOB;
4)cTexNIIHHAs U IJIacTMaccoBast OCya U MPUCIOCOOJIEHUS /ISl IPOBEJICHHUS OTIBITOB.
Mopenn:

HaGops! Moienelt aTOMOB U151 COCTaBIICHHS! IIAPOCTEP>KHEBBIX MOJIENIEH MOJIEKYJT;
Kpucramnmueckue pemerku comiei.

YueOHbIe MOCOOHS HA MEYATHOM OCHOBE:

[Iepnonnueckas cuctema XumMu4eckux 31neMeHToB J.11.Menneneesa;



Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBAHHM COJICH;

DNEKTPOXUMHUYECKUN Psi/i HAIIPSHKEHUH METAIINIOB;

AJTOPUTMBI 110 XapaKTEPUCTUKE XUMHUUECKHUX 3JIEMEHTOB, XUMHUUECKHUX PEaKIIUii, pelIeHUIO 3a1a4;
JunakTruueckue MaTepuabl:pabodne TETpaau Ha MeYaTHONH OCHOBE, HHCTPYKIIUH, KAPTOUKH C
3aJlaHUSIMU, TaOJTHIIBL.

JKPaHHO-3BYKOBBIE CPEICTBA 00yUeHHSI:

CD, DVD-nuckwu, BuneopuiabMbl, 1uadUiIbMbl U THAMIO3UTUBbI, KOMITBIOTEPHBIC PE3CHTAIINHN B
dbopmare Ppt.

TCO:Komnerotep; MynbTumMennanpoektop; Jxpan; Kogockor;



