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K OCHOBHOM 00pa3oBaTeIbHON MTporpamme

cpeaHero o61ero oopasoBaHuUs

MyHHIIUTIATHPHOTO OFOPKETHOTO 00111e00pa30BaATEIIEHOTO YUPEIKICHHS
«Cpennsis obmeoOpa3zoBarenbHas mkora No7y

PABOYASA ITPOT'PAMMA
YYEBHOI'O IPEJMETA

«XHUMMUS»

11 kuaacc



Pabouas nporpamma kypca xumuu 11 kiace

IosicHuTeNLHAA 3aNIUCKA

Pa6oqa;1 nporpaMma 1o XuMuu Jitst 1 1kiiacca coctaBieHa Ha OCHOBE:
denepanbHOr0 KOMIIOHEHTA TOCYIaPCTBEHHOTO CTaHAapTa CPEJHEro 00LIero 00pa3oBaHus 1Mo
XUMHU;

g HpI/IMepHoﬁ IpOTpaMMBbI CpeHero odmiero oopa3oBaHus 0 XUMUH;
~  ABtopckoit nporpammsl 1o xumun O.C. TabpuensHa.

”  VYuebHoro miana odpazoBaTensHoro yupexaenus MbOY «COLL 7»
>

OdenepanbHblii  TIepeueHbh  yUYCOHHKOB, PEKOMEHIOBAHHBIX  (IOMYIIEHHBIX) MHUHHCTEPCTBOM
00pa30BaHMs K HCIIOIb30BAHUIO B 00PAa30BATEIBHOM IPOLECCE B 0OPA30BATE/bHBIX YUPEKICHHSX, Pealn3yOLIIX
o0Opa3oBaTesbHBIE POTPAMMBI O0IIETO 0Opa30BaHUS.

JlanHas mporpaMma KOHKPETH3HPYET COIEpKaHWe CTaHaapTa, HaéT pacmpeesieHne ydeOHBIX YacoB I10
paszmemaMm Kypca, IIOCJIEIOBATENBHOCTh H3YYEHHS TeM M pPa3leloB €  YYETOM MEKIPEIMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKH Yy4eOHOrO Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0yYarolIuXcs
obpazoBarenpHoro yupexaenus MBOY «COLI 7». B mporpamme ompenenéH mepedyeHb IeMOHCTPALUA,
71a00paTOPHBIX OMBITOB, MPAKTUYECKUX 3aHATHH M pacdETHHIX 3amad. [Iporpamma MoangHuIMpoBaHa COTIIACHO
nelcTByonieMy 0a3ucHOMYy y4eOHOMY IutaHy. [Ipu m3MeHeHUH mporpaMMbl 00BEM COJepIKaHMsl HE YMEHBIICH 1
COOTBETCTBYeT TpeOOBaHUsIM cTaHjaapTa. KoHTponb 3a ypoBHEM 3HaHH OOyYaroIUXCsl MpeaycMaTpuBacT
MMPOBCACHUC CaMOCTOATCIIbHBIX, IPAKTUYCCKUX, KOHTPOJIBHBIX pa6OT 10 TEMaM.

[Iporpamma kypca xumuu ansi oOydarormmxcs 10 — 11 kmaccoB o0meo0Opa3oBaTENbHBIX YUPEKICHHNA
(aBTop O.C. I'abpuensH) paccuyuTaHa Ha 2 TOja, KOTOPbIC BKJIIOYAIOT 68 ydueOHBIX 4YacoB W3 pacyeTa luac B
HEJIEIO.

IIpennaraemasi mporpaMmma npeycMaTpuBaeT cIeyIoIlyt0 OpraHu3altIo porecca 00y4eHHs:

* 10 k1acc — 34 yaca

* 11 knacc — 34 yaca

IIporpamma peanusyetcst Ha ocHOBe Hucrnonb3oBaHus Y MK, pekomennoBanueix MO:

Hcnoabzyemblii YMK:

1. Tabpuensu O. C. Xumus. 10 xiacc. ba3oBsiii ypoBeHb: yue0. st o0meoopaszosart. yupexaenuit/ O.C.
labpuensu. — 7-¢ uzn., crepeotur. - M.: JIpoda, 2011.

2. [Tabpuenan O. C. Xumus. 11 kmacc. ba3oBerit ypoBens: yue0. mis oomeobpaszosar. yupexaenuit/ O.C.
labpuensa. — 8-e uzm., crepeorur. - M.: Jpoda, 2013.

3. Tabpuensn O.C. Ilporpamma kypca xumun it 8 — 11 kjiaccoB 0011e00pa30BaTENIbHbIX YUPEKIACHUH, -
M.: [Ipoda, -2011 .;

4. Xwumws. 8-11 knaccel: paboure nporpammsl o yueonukam O.C. [abpuensina/ ar.-coct. [.11.
Macnaxosa, H.B. Cadponos. — Bonrorpan: « YUHUTEJIb», 2016. —203 c.;

5. Koucmpyxmop pabouux npoepamm. Xumus §-11 xnaccol. Pabouue npoepammor no yueonuxam O.C.
Tabpuensina: uzoamenvcmeo « V4UTEJIby, 2014 2.

PaGouass mporpamma TO XHMHU COCTaBlIeHa Ha oOcHOBe @DenepanbHOTO KOMIIOHEHTA
rOCyJIapCTBEHHOTO CTaHAapTa CpPeJHEro oOmIero oO0pa30BaHMs, MPUMEPHON MpPOTrpaMMbl OCHOBHOTO
obmero oOpa3oBaHUs MO XUMUU M aBTopckoil mporpammbl O.C.I'aOpuensHa, coOTBETCTBYIOLIEH
denepalbHOMY KOMIIOHEHTY TOCYAapCTBEHHOTO CTaHAapTa oOIero oOpa3oBaHUS W JOMYIIEHHOM
MunucrepcTBoM 00pa3oBaHusi U Hayku Poccuiickoit @eneparnun (Paboune nporpammsl k YMK O.C.
I'abpuensna. Xumus. 8-11 kmaces/ aBt.-cocT. .M. MacnakoBa, H.B. Cadponos. — Bonrorpan:
«YUUTEJIb», 2016. — 203 c.).

JanHast mporpaMMa KOHKPETH3UPYET COAEpKaHUE CTaHAapTa, Aa€T pacrpeaencHre y9eOHbIX 4acoB
[0 paszfenaMm Kypca, MOCIENOBATEIbHOCTh U3YUYEHHUS TEM U PA3IEIOB C YUYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO TMpoIlecca, BO3PACTHBIX OCOOEHHOCTEW ywamwuxcs. B
mporpamMMme OmnpeiesiéH MepedeHb JEeMOHCTPAIHM, JJa0OPATOPHBIX OMBITOB, MPAKTHYECKUX 3aHITHH M
pacUETHBIX 3aa4.

KonTtposb 3a ypoBHEM 3HAHHITOOYJAOIITXCS TIPETyCMATPUBAET MPOBEICHUE CAMOCTOSITEIIBHBIX,
MPAKTUYECKUX, KOHTPOJIbHBIX pa0dOT IO TEMaM.



HEJIU U 3AJAYU YYEBHOI'O NPEJIMETA
I'nasnvie yenu cpeonezo oouiezo oopazosanus:

* (hopmmpoBaHUE IETOCTHOTO HPEJICTABICHUS O MUPE, OCHOBAHHOTO Ha PUOOPETCHHBIX
3HAHUAX, YMCHHUAX U crocobax JACATCIIbHOCTH,

* MPHOOPETEHHE ONBITa PA3HOOOPA3HO JEATEIILHOCTH, ONBITA TIO3HAHUS M CAMOIIO3HAHNS;

* IOJArOTOBKA K OCYIIECTBICHUIO OCO3HAHHOTO BHIOOPA MHIMBHYAIbHONH 00pa30BaTeIbHOM W
npodecCHOHATIBHON TPACKTOPHUH.

BoubIio Bk B TOCTHYKEHUE TIIABHBIX TIEJICH cpeqHero o0mero o0pa3oBaHusl BHOCUT U3yUeHUe
Xumuu, KOTOpOC NPU3BAHO ODecneYums:

1) popmupoBaHUE CUCTEMbI XUMHUECKUX 3HAHUH KaKk KOMIIOHEHTA €CTECTBEHHOHAYYHON KapTUHBI
MUpA;

2) pa3BUTHE  JIMYHOCTH  OOYYaIOIIMXCsA, HMX  HWHTCJUIGKTyalbHOC W HPaBCTBEHHOE
COBEpIIICHCTBOBAaHUE, (OPMHUPOBAHWE Y HUX TYMAHUCTHYECKUX OTHOIICHUH U OSKOJOTHYECKH
11e51eco00pa3HOro MOBEACHUS B OBITY U TPYIOBOU JCATEIBHOCTH;

3) BbIpaOOTKY y OOYYaIOIIMXCsl MOHUMaHKsI OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHH XUMHH, a
Takxke (popMHUpOBaHUE Y HUX OTHOUICHHS K XMMHH KaK BO3MOXKHOW 00JacTH OymyIeid mpakTHYeCKOM
JESITCIIBHOCTH;

4) bopMupoBaHUE YMEHHUI O€30MaCHOr0 OOpAIleHUs C BEIECTBAMH, UCIIOJIb3yEMBIMH B
TIOBCEHECBHOM KU3HH.

H3yuenue xumuu ¢ cmapuieil uiKojie Ha 6a3060M ypoGHe HANPABIEHO HA OOCHIUIICEHUE CeOYIOUUX
ueneii:

OCBOEHHE CHCTEMbI 3HAHUI O (I)yH,I[aMCHTaJ'IBHLIX 3dKOHaX, TCOPUAX, (baKTax XUMHHU HCO6XOZ[I/IMLIX JJIA IIOHUMaHusA
HAayYHOU KapTUHBI MHPA;

OBJIaJICHHEC YMEHMSIMM XapaKTEpHU30BaTh BEILECTBA, MATEpUalbl U XMMUYECKUE PEAKLUU, BBIIIOJIHATH
nabopaTopHble OKCIIEPUMEHTHI, IMPOU3BOAUTH pacdyeThl MO XUMHUYECKUM (opMylaM U ypaBHEHUSIM;
OCYIIECTBIATh TMOMCK XHMHUYECKOW HWH(POPMAlMK M OICHHWBATh €€ JIOCTOBEPHOCTH, OPHUEHTHPOBATHCS U
NPUHUMATh PEILCHNS B IPOOJIEMHBIX CUTYaLUsIX;

pPa3BUTHE IT03HABATEILHBIX WHTEPECOB, MHTEIUICKTYaIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH B Mpolecce
CaMOCTOSITETILHOTO NMPUOOPETEeHUs] XMMHYECKHUX 3HAaHMM C HCIOJNb30BAHHEM pPAa3IMYHBIX HCTOYHHUKOB
UHQOpMAIUH, B MPOIecce M3YUCHUS] XUMHUECKOW HAYKH W €€ BKJIaJa B TEXHUYECKUN MPOTPEcC IUBUIIM3AINH,
CJIOKHBIX U IIPOTUBOPEYMBBIX IYTEH pa3sBUTHUS UAEH, TEOPUNA U KOHLENINUNA COBPEMEHHON XUMUH;

BOCNHTAaHHe YOSKJICHHOCTH B TOM, YTO XUMUS — MOIIHBIA HHCTPYMEHT BO3JICHCTBUS HA OKPYKAIOIIYIO
Cpelly, ¥ YyBCTBO OTBETCTBEHHOCTH 32 MPUMEHEHHE TOITYYECHHBIX 3HAHUN ¥ YMEHUIN MMO3UTHBHON POJTU XHUMHH B
KU3HH COBPEMEHHOTO OOIIECTBa, HEOOXOOUMOCTH XMMHUYECKH TPaMOTHOTO OTHOLIEHHS K CBOEMY 3/10POBBIO M
OKpy>Karolei cpene;

NpUMeHeHHe TOJIyYCHHbBIX 3HAaHUM 1 yMEHHH 17151 6€301aCHOr0 MCIIOIB30BAHMUS BELIECTB U MaTepHAalIOB
B OBITY, CEIbCKOM XO3SIMICTBE W Ha NPOM3BOJCTBE, PEIICHHUS NPAaKTHYECKUX 3aJad B MOBCEAHEBHOW >KW3HH,
NpeaynpeXIeHNsl SBJICHUH, HAHOCAIIMX BpEX 3J0POBBI0 YEJIOBEKA M OKpYXKaoLeW cpene, MpoBeleHHE
MCCIIEIOBATENbCKUX PA0OT, CO3HATEIILHOIO BBIOOPA podeccHii, CBSI3aHHOM ¢ XUMHEH.

Bknao yuedonozo npeomema ¢ docmuicenue yeneii cpeonezo oouiezo oopazoeanus

Cpennee obmiee oOpa3oBaHHE — TPEThsl, 3aKIIOUWTEIbHAS CTYMEHb OO0IIero oOpa3oBaHMS.
Copneprxanue cpeHero o0uiero o0pa3oBaHus HAMIPABICHO HA PELICHUE ABYX 3aj]ad.

1.3aBeprenune o6meo6pa3oBaTeNbHON NOATOTOBKH B COOTBETCTBHH € 3aKOHOM «O0
00pa3oBaHUM.

2.Peanu3anus npeanpogdeccuoOHaIbHOro 00IIero oopa3oBaHus, KOTOPOE MO3BOJIIET 00eCeUnTh
IPEEMCTBEHHOCTh OOIIEro U MpodeccHoHaIbHOro 00pa3oBaHusl.

OpHO# U3 BaKHEHININX 3a/1a4 3TOTO JTara sBJISETCS MOJAr0TOBKA 00YyUJaOIMXCsl K OCOZHAHHOMY U
OTBETCTBEHHOMY BBIOOPY KM3HEHHOTO M IPOPECCHOHATBHOTO MyTH. OOy4Jaronrecs T0JKHBI HAyIHTh-
Csl CAMOCTOSITETIBHO CTaBUTh L€ U OTIPENIENIATh MMYTH UX JTOCTH)KEHUS, UCIIOIb30BaTh IPUOOPETEHHBII
B ILIKOJIE OIIBIT AEATENbHOCTU B PEAIbHOM XKHU3HH, 32 paMKaMH y4eOHOro mpoliecca.

3adauu usyuenusn xumuu ¢ cmapuieii wikone:

* Cihopmupoeamp y 0Oydaronnxcs 3HaHUSI OCHOB XUMHUYECKOIM HayKW: BAXKHEHIIINX (PaKTOPOB, MOHATHUH,
XUMUYECKUX 3aKOHOB M TEOPHH, S3bIKa HAYKH, TOCTYITHBIX 0000IICHII MIPOBO33PEHICCKOTO XapaKTepa.

* Pazeums ymeHUs HAOII0aTh U OOBICHITh XMMUYCCKHUE SBJICHUS, IPOUCXOSINNE B PUPOJE,
na6opaTopI/H/1, B HOBCGL[HGBHOﬁ JKHU3HU.



* Cchopmupoeamp cCrieMATBGHBIX YMEHHIA: 00OpamiatbCs C BEIICCTBAMH, BHIMOJHATH HECIOXKHBIC
JKCIICPUMEHTHI, COOJNIIO/Ias TpaBUiIa TEXHUKH O€30MACHOCTH; TPAaMOTHO NPUMEHSTh XUMHUYCCKHE 3HAHHS B
00IIIeHNY ¢ IPUPOIOH U B TIOBCETHEBHOM KU3HHU.

* Packpbimb TyMaHUCTHYECKYIO HAPABICHHOCTh XMMHH, €€ BO3PACTAIOIIEH POJIN B PEIICHUN TTIaBHBIX
pO0JIeM, CTOSIIUX MEePe]T YeJIOBEUSCTBOM, M BKJIaJ|a B HAYYHYIO KapTUHY MUpA.

* Pazeumsp nWMYHOCTD OOYYAIONIMXCSA: WX WHTEIUIEKTyalbHOE M HPABCTBEHHOE COBEPIIEHCTBOBAHWE,
c(hopMHUPOBaTh Y HUX TYMaHHCTUYCCKUE OTHOIICHUS M SKOJIOTMYECKH I1eJIecOo00pa3HOro MOBEICHUE B OBITY U B
MIpoLECCE TPYAOBOH NEATENBHOCTH.

* Cdhopmuposams y 00y4aromuxcsi KOMMYHHUKATHBHON M BaJICOJIOTMUECKON KOMITETCHTHOCTEH;

* Bocnumamp 0TBETCTBEHHOE OTHOILICHHE K TIPUPO/JIE, OeperkHOE OTHOIIEHHE K yueOHOMY 000pYI0BaHHIO,
YMEHHE KHUTh B KOJUIEKTHUBE (00IIAThCS ¥ COTPYIHIYATH) Yepe3 yueOHbIH MaTepral KaXI0To YpoKa.

JIMYHOCTHBIE, METAIIPE/IMETHBIE U ITPEIMETHBIE PE3YJIbTATbBI
OCBOEHUSA COAEPKAHUSA KYPCA 10-11 KJIACCA

Pezynomamul uzyuenus npeomema:

JleaTenbHOCTD yUUTENs B 00Y4eHUU XUMHH B CpeHEH (TIOJIHOM) IIKOJIe JOJDKHA OBITh
HarpaBJieHa HA JOCTIKEHHE 00yUJarOIIUMUCS CICAYIOIUX JIUYHOCHIHBIX PE3YIbMAaAmo6:

1) B yennocmmuo-opuenmayuonnoll c¢pepe — 4yBCTBO TOPIOCTH 32 POCCUHCKYIO XUMHYECKYIO
HayKy, TYMaHHU3M, OTHOILIEHUE K TPYAY, LI€JICyCTPEMIIEHHOCTb;

2) B mpy0o6oii c¢hepe — TOTOBHOCTb K OCO3HAHHOMY BBIOOPY JaIbHEHIIICH 00pa30BaTeIbHON U
npodeCCHOHATBFHON TPACKTOPHH;

3) B nosHasamenvHoll {KOSHUMUBHOU, UHMELLEKMYAIbHOU) chepe — yMEHHE YIPABIIATH CBOCH
[I03HABATEJIbHOM J1€ATEIbHOCTBIO.

MemanpeomemHuvimu pe3yibmamamu siBISIOTCS:

1) ucrionb30BaHWE yYMEHHWI M HABBIKOB Pa3JIMYHBIX BUIOB IO3HABATEILHOU ESITEIbHOCTH,
MPUMEHEHUN OCHOBHBIX METOJIOB MMO3HAHUS (CUCTEMHO-UH(POPMAIIMOHHBIN aHaTN3, MOJCIUPOBAHHE)
JUTSL U3YYEHUS PA3JIMYHBIX CTOPOH OKPYKAIOIIECH 1eCTBUTENbHOCTH;

2) KCTI0JIb30BaHME OCHOBHBIX MHTE/UICKTYAIbHBIX ONEpaIiuii: (POPMyITUPOBAHUE THITOTE3, AHAIN3 U
CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMAaTH3alus, BBIABICHHE NPUYNHHO-CICICTBEHHBIX CBS-3€H,
MOMCK aHAJIOTOB;

3) yMeHHe TeHEepUPOBATh HIICH U OIPEACIIATh CPECTBA, HEOOXOIUMBIE ISl UX PEeaTU3aIlHH;

4) yMeHHe ONpeIeIATh eI U 3a1a4H IeSITeIbHOCTH, BEIOMPATh: CPEICTBA Pealu3alliy eIH U
MPUMEHSATH UX Ha IPAKTHUKE;

5)MCronb30BaHNE PA3IUYHBIX HCTOYHHKOB JUIS TOJNYYCHUS XUMHUYECKOW HH(POPMAIIUH,
MOHMMAaHHUE 3aBUCUMOCTU cofepxaHus U (opMmbl TMpeacTaBieHUs WHGOpPMAIUKA OT Ienen
KOMMYHHUKAIIIH U ajjpecaTa.

B oOnactu npedmemmwix pesynbmamosé W3yyeHHE XUMHUU MPEJOCTABISAET YYCHHUKY
BO3MOXKHOCTh Ha CTYNEHHU CpeaHero (MOJIHOro) obmero oopa3oBaHus HAYYUTHCS HAa NMPOQUIBLHOM
YPOBHe

1) B nosnasamenvnoui cihepe:

a)IaBaTh ONPE/ICIICHHS N3YYCHHBIM TIOHITHSIM;

0) ONUCHIBATh IEMOHCTPAIIMOHHBIE M CAMOCTOATEIBHO MPOBEICHHbBIE SKCIIEPUMEHTBI, UCTIONb3YS
JUTSL 5TOTO €CTECTBEHHBIN (PYCCKUH, POJTHOM) A3BIK U S3bIK XUMHH;

B) OOBSACHATH CTPOCHHE U CBOMCTBA N3YUEHHBIX KJIACCOB HEOPIaHUYECKUX M OPraHUYECKUX
COCJIMHEHM;

T')KJIaCCU(PHUIUPOBATH U3YYCHHBIC OOBEKTHI U SIBIICHUS,

1) HaOJII0AaTh IEMOHCTPUPYEMBIE H CAMOCTOSATEIBHO TPOBOAUMBIE OIBITHI, XUMUYECKHE
peaKIMu, MPOTEKAIOLIe B IPUPOE U B OBITY;

€) UCCIIEeI0BaTh CBOMCTBA HEOPIraHUMUECKUX M OPraHUYECKHUX BEIIECTB, ONPEACIATh UX
IIPUHAJJIEKHOCTh K OCHOBHBIM KJIacCaM COEIMHEHUN;

%) 0000111aTh 3HAHMS U JIe7aTh 00OCHOBAHHBIE BBIBOBI O 3aKOHOMEPHOCTSAX U3MEHEHHs CBOICTB
BEILIIECTB;

3)CTPYKTYpPHPOBATh YUEOHYIO HH(POPMALIUIO;

1) HHTEPIPETUPOBATh HHPOPMALIUIO, MTOITYUYEHHYIO U3 APYIHMX UCTOUHUKOB, OLICHUBATH €€
HAy4YHYIO IOCTOBEPHOCTH;




K) OOBSCHATH 3aKOHOMEPHOCTH MPOTCKAHMSI XUMUYCCKUX PEaKIUii, TPOrHO3UPOBATh
BO3MOXXHOCTh MX MPOTEKAHHS Ha OCHOBE 3HAHUI O CTPOCHHMH BEIIECTBA M 3aKOHOB TEPMOJAMHAMUKHY;

J71) OOBSICHATH CTPOCHUE aTOMOB 3JIEMEHTOB 1—4-T0 MEPHOO0B C UCIOIB30BAHUEM JICKTPOHHBIX
KOH(UTrypamnuii aToOMOB;

M) MOJICIIMPOBATh CTPOCHHUE MTPOCTCHUIIIMX MOJICKYJI HEOPTaHUUECKUX U OPTaHHYCCKUX BEIICCTB,
KPHCTAJUIOB,

H) MPOBOJIUTH PACUETHI M0 XUMUYESCKUM (HOPMYIIaM U

yYPaBHCHHSIM; 0) XapaKTePHU30BaTh U3yUCHHBIC TCOPHH,

1) CAMOCTOSTENILHO JT00BIBaTh HOBOE JIJIsl Ce0sl XMMUYECKOE 3HAHUE, UCTIONB3YS JIJIsl TOTO
JOCTYITHBIC HICTOUHUKU HH(OpMAIUH;

2)B YEHHOCHHO-OPUCHMAUUOHHOU chepe— TPOTHO3UPOBATH, AHAJIM3HPOBATh M OLICHHBATH
MOCJICICTBHSI JIJISI OKPY’Kalolied cpelbl ObITOBOW M MPOW3BOJCTBEHHOHN JCSATEIBHOCTH YEIIOBEKa,
CBSI3aHHOH C MmepepadOTKOM BEIICCTB;

3)B  mpydosoil cghepe— CcaMOCTOATEIBHO IUIAHUPOBATH M MPOBOAUTH XHUMHUYECKHUI
OKCIIEPUMEHT, CcOOMIofasl TpaBuia O€30MacHONM paboThl C BemecTBaMH M J1aOOPAaTOPHBIM
o0opy0BaHHEM;

4) B cihepe Gpuzuueckoil Kyibmypbl— OKa3bIBaTh MEPBYIO IOMOIIb IPU OTPABJICHHUSX, 0KOTaX U
JPYrUX TpaBMaX, CBSI3aHHBIX C BELIECTBAMH M JIA0OPATOPHBIM 000PYIOBAHUEM.

B crangapre mpouIbHOTO YPOBHS CHCTEMa 3HAHMHA O XMMHYCCKHX 3JIEMEHTAaX U CBOMCTBAX HMX
COCIMHCHUHN pAaCIIUpseTCS M YIIyOJsieTcsi Ha OCHOBE IIPEJCTABICHUH O CTPOCHHUU BEIECTBA,
XUMHYCCKON CBSA3M U 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX PEaKIUii, pacCCMaTPUBAEMbBIX C TOUKH
3peHHs] XMMHYECKOH KHHETHMKH W XHUMHYCCKOW TEepMOAMHAMHUKH. TeM caMbiM oOecreyrBaeTcs
MOJIrOTOBKA BBIMTYCKHUKOB IIKOJIBI K MPOJODKEHUIO 00pa30BaHUs B CPEIHUX CICIHUATBHBIX M BBICIIMX
y4eOHBIX 3aBEICHHUSIX, MPOQUIb KOTOPBHIX MPEAyCMATPUBACT HM3YyYCHHE XUMHH, M TOCICAYIONICH
poeCCUOHATLHOMN IEATEILHOCTH.

Conep:xkanue padoueii nporpammsbl mo xumum s 10 kiracca

3a ocHOBy B3siTa Tporpamma kypca xumuu st X— XI KimaccoB o01eo0pa3oBaTENbHBIX YUPEKIACHUH
(6azoBerit ypoBens) O.C. I'abpuwensna u Cranmapt cpemHero obmiero oOpa3oBaHHs MO XUMHUH (0a30BBIN
YpPOBEHB).

Beenenne (1 u)

[Ipenmer opranuuyeckol xumuH. CpaBHEHHE OpPraHUYECKHX COEIMHEHWM C HEOpraHHYECKUMH.
IIpuponHbie, NCKyCCTBEHHBIE U CHHTETHYECKNE COSAMHEHUSI.

Tema 1. Teopus cTpoeHHsI OPraHUYECKHUX COeTUHEHMIT (2 u)

BanentHocTh. XMMHYECKOE CTPOEHHME KaK IOPSJIOK COEJUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO HX
BaJieHTHOCTH. OCHOBHBIE TOJIOKEHHUS TEOPUH XMMHYECKOTO CTPOEHUS OpraHW4YecKux coequHeHui. [loHsTtue o
TOMOJIOTHH W TOMOJIOTaX, U30MEPHUU U M30Mepax. XuMuieckue GOopMyJbl H MOJIEIM MOJIEKYN B OpraHUYecKOH
XUMHH.

JdemMoHcTpannu. Moaenu MOJIeKys TOMOJIOTOB M H30MEPOB OPraHMYECKUX COETMHEHN.

Tema 2. Yri1eBogopoabl H X MPHPOAHBIE HCTOYHUKH (8 u)

IIpuponusenii Ta3 . A 1 k a H bl. [IpUpoaHBI ra3 Kak TOIIMBO. ['OoMonoruyeckuil psa, U3oMepus M
HOMEHKJIaTypa alKaHOB. XMMHYECKHE CBOWCTBA ajJKaHOB (HA MPUMEPE METaHa M 3TaHa): TOPEHHE, 3aMEIICHHE,
pa3ioXeHHe U AeruapupoBanue. IlpuMeHeHne ankaHOB Ha OCHOBE CBOMCTB.

A 11 K € H bl. DTUJIEH, €ro MojiydeHre (JeruIpupoBaHIEM 3TaHa U AeruapaTaluei 3TaHoa).

XVUMHUYECKHE CBOMCTBA JTHJIEHA: TOpPEHHE, KaueCTBEHHBIE pPEaKIUH, TUApaTalus, I[OJIUMEpH3aIys.
ITonuaTHinex, ero cBoiicTBa U npuMeHeHue. IIpuMeHeHne 3TuneHa Ha OCHOBE CBOMCTB.

AnkanueHb UKay4dy K u lloaarue o0 ankagueHax Kak yrieBoAoOpoJax ¢ IBYMs JBOWHBIMHU
CBSI3IMHU. XMMHYECKHE CBOMCTBA OyTaqueHa-1,3 u nzonpena: odecBeunBaHNe OPOMHON BOJBI M OJTMMEPH3ALIUS
B Kay4dyku. Pe3una.

A &1 K ¥ H bl. AlleTWIEH, €r0 MOJy4YeHHEe MHUPOJIN30M METaHa W KapOWIHBIM CIIOCOOOM. XHWMHUYECKHE
CBOIICTBa alleTHIeHa: TopeHne, 00ecIBeYrBaHne OPOMHOI BOJIBI, IPUCOETUHEHNE XJIOPOBOJOPO/IA M THAPATALIS.
[IpnmeneHne aneTuseHa Ha OCHOBE CBOCTB.

b e = 3 0 1. [lonyuenne GeH30I1a M3 TeKCaHa | alleTHIIeHa. XUMHYECKHE CBOHCTBa OEH30J1a: TOPECHUE,
rajoreHrpoBaHue, Hutpoanue. [Ipumenenue OGeH301a Ha OCHOBE CBOWCTB.

He ¢ T 5. Coctas u nepepabotka Heptu. Hedrenponykrsl. beH3uH 1 noHsATHE 00 OKTAHOBOM YHCIIE.



Jemoncrpauun. [openne anerwneHa. OTHOIIEHHE OSTWIIEHa, aleTWwieHa W OeH30Jla K PacTBOPY
nepMmaHranara xanusi. [lomyyenne sTuneHa peakuuen eruapaTaliy 3TaHoja, aleTUIeHa KapOHIHBIM CIIOCOO0M.
Pa3znoxxenne kaydyka Npu HarpeBaHWM, UCHBITAHME MPOAYKTOB PA3JIOKEHUS Ha HeENpenenbHOCTh. Kommeknus
00pas3i1oB He()TH 1 HE(PTSIPOTYKTOB.

JlaGopaTopubie ombiThl. 1. OnpeaeneHue SIEMEHTHOTO COCTaBa OPraHUYECKUX COCAMHEHHM.
2.M3roToBieHne Moneneld MOJEKyN yrieBofopoaoB. 3. OOHapykeHHe HeIlpeNeNbHbIX COCTUHEHHHA B KHUIKHX
Hedrenponykrax. 4. [lomydenne u cBoiicTBa anerwieHa. 5. O3HakoMIeHuHe ¢ Koutekmuen «Hedpts n mpomyKTsl
ee TepepadoTKI».

Koumponwvnas paboma Nel no meme: «Y2neeo0opoowr»

Tema 3. Kuciopoacoaep:kamme opraHuyeckue COeIWHEHHs] M MX NpupoaHbie ucrouynuku (10 u)
EnnHCTBO XMMUYECKON OPraHU3aliuy JKUBBIX OPraHU3MOB. XHMMUYECKHI COCTAB KUBBIX OPTaHU3MOB.

C n u p 1 b1 [lonyuenue 3tanosa OpoKEHUEM IJIIOKO3bI U THApaTalMeil dTUiaeHa. | uapoKcuibHas rpymnmna
Kak (yHknuoHanmpHas. llpencraBmeHre O BOAOPOAHON CBS3M. XWUMHYECKHE CBOWCTBA OSTaHOJA: TOpPEHHE,
B3aUMOJIEHCTBUE C HaTpHeM, 0Opa30BaHKUE MPOCTHIX U CIOKHBIX 3(GUPOB, OKHCICHUE B anbierua. Ilpumenenue
3TaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 MOCIEACTBUS U MIPEIYIPEKICHHE.

IlonsiTre 0 mpenenbHBIX MHOTOATOMHBIX CUpTaX. | THIIepHH Kak MpeAcTaBUTEb MHOTOATOMHBIX CITUPTOB.
KauecTBeHHas peakiysi HA MHOrOaTOMHBIE CIUPTHL. IIpuMeneHue rauuepuHa.

® ¢ = o 1. [lonyuenue eHONMa KOKCOBaHMEM KaMEHHOTO Yriisl. B3anMHOe BIHsIHHE aTOMOB B MOJIEKYJe
(eHoNa: B3aMMOJICHICTBUE C TUAPOKCHIOM HATpHsl M a30THOM Kuciotoil. [IpumeHeHue ¢eHona Ha OCHOBe
CBOICTB.

A npnanerua sl [logydeHue anpAeruioB OKHCICHHEM COOTBETCTBYIOIIMX CIHUPTOB. XHMHUYECKUE
CBOICTBa aJIbETHIOB: OKUCIEHHE B COOTBETCTBYIOIIYIO KUCIOTY U BOCCTAHOBJIEHNE B COOTBETCTBYIOLIUH CITUPT.
[Ipumenenne GpopmManbaeruia 1 aleTanbIeruia Ha OCHOBE CBOMCTB.

Kap6oHoBH €K uCIOT 5L [lonydeHne kapOOHOBBIX KUCIIOT OKHCICHUEM aJIbJIETUAOB. XUMUYECKHUE
CBOWCTBA YKCYCHOM KHCIIOTBI: OOIME CBOMCTBA C HEOPraHWYECKUMH KHUCIOTAMH M DPEaKUus 3TepH(UKaIiH.
IIpumeHeHne yKCyCHOM KUCIIOTBI HA OCHOBE CBOMCTB. BBICIINE )XMPHBIE KUCIOTHI HA IPUMEPE NMAaIbMUTUHOBOU U
CTE€apUHOBOM.

Cnoxuble P upH U KHUp bL [lodyderne coxXHbIX 23QUPOB peakuneit srepuduxanym. CIoxHbIE
a¢upsl B mpHUpoae, WX 3HadeHUe. [IprMeHeHHne CIOXHBIX 3(QUPOB Ha OCHOBE CBOMCTB. JKHpBI Kak CIOXKHBIC
3¢upbl. XUMHYECKHE CBOWMCTBA YKUPOB: THAPONN3 (OMBIJICHUE) W THAPHPOBAHHE KUIKHUX KHUPOB. [Ipumenenue
>KUPOB Ha OCHOBE CBOMCTB.

Y r e B o O bl YII€BO/bl, 3HAUECHUE YIJIEBOAOB B WUBOW MPHUPOJIE U B XKU3HU yeioBeka. [nroko3a -

BEIIECTBO C IBOMCTBEHHON (DYHKITHEH - allbeTUIOCTUPT. XUMHUYECKUE CBONCTBA TITFOKO3BI:
OKHCJICHHE B TNIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHUE B COPOUT, OpoKeHHE (MOJIOYHOKHUCIIOE M CITUPTOBOE).
[IpuMeHeHne rioK03bl HA OCHOBE CBOMCTB.

JemoncTpanmnu. OKHcIeHHe cnvpTa B ajbaerua. KauecTBeHHas peakiysi Ha MHOTOATOMHBIE CIHUPTHI.
Komneknus «KaMeHHBIH yroib W TPOIYKTHI ero mnepepabotkmy». KauecTBeHHbIe peaknuu Ha QeHon. Peakius
«cepeOpsHOrO 3epKasiay ajlbJIerHAOB U IIOKO3bl. OKHCICHHE albJeTHUI0B U TJTIOKO3bl B KHCIOTHI C ITOMOIIBIO
runpokcuzaa meau (1I). Ilonyuenue ykcycHo-3TunoBoro s¢upa. KauectBeHHas peakius Ha Kpaxmail.

JlaGopaTopHbie onbIThl. 6. CBoiictBa 3THiOBOro cnupra. 7. CpolctBa mmmuepuHa. 8. CBoiicTBa
¢dopmanbaernga. 9. CpoiictBa ykcycHoi kucnotel. 10. CoiictBa xupoB. 11. CpaBHeHHE CBOHCTB pacTBOPOB
MBbIJIa ¥ CTUpaJbHOTO nopotika. 12. CoiicTBa rimoko3sl. 13. CBolicTBa Kpaxmaia.

Tema 4. A3oTcogep:kalime coeqMHEHHS U UX HAXOKAECHHE B :KUBOM nmpupoae (6 u)

A ™ u H bl Ilonsatne o0 amunax. IlomyyeHne apoMaTHYecKOro aMuHa - aHWIMHA - M3 HUTPOOEH30Ia.
AHWIMH Kak OpraHH4ecKoe OCHOBaHHWE. B3anMHOe BIMsHHME aTOMOB B MOJIEKYyJe AaHWIMHA: OcjalieHue
OCHOBHBIX CBOMCTB M B3aUMOJCHCTBHE C OpOMHOM BoOH. [IpuMeHeHe aHUTHHA HAa OCHOBE CBOCTB.

AMUHOKHUC IO T B [TonmydyeHne aMUHOKHCIIOT W3 KapOOHOBBIX KUCIIOT ¥ THIPOIU30M OEJIKOB.

XuMHUYECKHe CBOWCTBA aMHUHOKHCIIOT KaK aM()OTEPHBIX OPraHWYeCKUX COCAMHEHHI: B3aUMOICHCTBHIE CO
IIeJI09aMu, KUCIOTaMHU U APYT ¢ APYroM (peakuus momkoHaeHcanun). [lentuanas cBsi3b U HOIMIIEOTHIBI.
[IpuMeHeHre aMIHOKHCIIOT Ha OCHOBE CBOWCTB.

b e n x u. Ilony4yenne OenkoB peakuueil MONMKOHICHCAMM aMUHOKUCIOT. IlepBuuHas, BTOpUYHas U
TpPEeTUYHasl CTPYKTYpbl O€JIKOB. XMMHUYECKHE CBOWCTBAa OENKOB: TOpPEHHUE, JACHATYpalus, THAPOJIN3 U LIBETHHIC
peaxuun. buoxumuueckue GpyHKIUM OEIKOB.

I'enernyeckast CBsI3b MEXKAY KIacCaMU OPTaHUIECKHUX COEAMHEHUH.

Hyxnennossie kucnotsl. CHHTE3 HYKJIEMHOBBIX KHCIIOT B KJIETKE U3 HYKJIeoTHA0B. OOImINi TIaH CTPOSHUS
Hykneotuna. Cpasuenue crpoenus u pynkunii PHK u JIHK. Poib Hyk/IeMHOBBIX KUCIIOT B XpaHEHUH U Tiepeayde
HacleacTBeHHOW uH(opManuu. [ToHsTHe 0 OMOTEXHOIOIMU U TeHHON MHKEHEPHHU.



JdemoncTpanuu. BzaumoneiicTBue amMMuaka W aHUJIMHA C COJISTHOM KUCIOTOM. Peakivs aHwinHa C
OpomHoIi Bomoii. JlokazaTenbCTBO HaMMUUs (PYHKIMOHAIBHBIX TPYII B pacTBOpax aMHHOKUCIIOT. PacTBopeHue u
ocaxneHne O0enkoB. L[BeTHbIE peakunu OENKOB: KCAaHTONPOTEHHOBAst U OMypeToBas. [ opeHne nrTuubero mepa u
mepcrsHoi Hutu. Mogens monekyinsl JJHK. Tlepexoasl: 3TaHON —> 3TUIIEH STUICHIIUKOIb —> STUICHTIUKOIST
menu (II); aTaHON — 3TaHaTL —> 3TAaHOBAs KHCIIOTA.

JlaGopaTopHble onbIThI. 14. CBOMicTBa OCIIKOB.

I[pakTnyeckas padora Nel. neHntudukanus opraHMYECKUX COCTUHEHUH.

Tema 5. Buosioruyeckn akTUBHbIE OPraHUYecKHe coefnHenus (4 u)

® e pw™e HT . DepMeHTH KaKk OHONOTHYECKUE KaTamu3aTopbl OenkoBoil mpupoasl. OcobeHHOCTH
¢yHKUMOHMpOBaHUsl (GepMeHTOB. Poib (EepMEHTOB B KH3HENCATEIHHOCTH JKMUBBIX OPraHU3MOB U HApOIHOM
XO035UCTBE.

B uTawmu H b [lonstue o BurtammHax. HapyiieHus, cBsi3aHHbIE C BHUTAMHHAMH: aBUTaMHHO3BI,
TUIMOBUTAMUHO3bl W THIEPBUTAMHHO3bl. BurtamuH C Kak MpeAcTaBUTENb BOJOPACTBOPUMBIX BUTAMHUHOB H
BUTaMHUH A KaK MMPEICTaBUTEINh KHPOPACTBOPHUMBIX BUTAMHHOB.

I' o p M 0 51 [IoHSATHE O TOPMOHAX KaK TYMOPAIBHBIX PEryJISITOPaX KU3HEAEATEIFHOCTH KUBBIX
Opranu3MoB. MHCYJIMH U agpeHaluH Kak npeAcTaBUTenn TopMoHoB. [Ipodunaktruka caxapHoro auabera.

JlexapcTs a. JlekapcTBeHHast XUMUS: OT HATPOXUMHUH 10 XUMUOTEpAuK. ACIUpUH. AHTUOMOTHKH U
nrucbakTepro3. Hapkotndyeckue BemecTBa. Hapkomanwus, 6opb0a 1 mpoduiakTuka.

Jemoncrpauun. Pa3noxxeHue nepokcuaa BOIopoaa KaTaaa3oi ChIporo msica u cbiporo kaptogens. CMC,
conepkammx SH3uMBL. Mcmbeitanne cpensl pactBopa CMC mHAMKaTopHOU Oymaroil. 3HaAKOMCTBO ¢ OOpa3maMu
MperapaToBIOMAaIIHeN, TA00PATOPHON U aBTOMOOHUIIFHON alTeuKy.

Tema 6. MckyccTBeHHbIE M CHHTETHYECKHe MouMepsl (3 u)

NckxyccTBeHHB EenOoOInM e p bl. [lomydeHne HCKyCCTBEHHBIX TOIMMEPOB, KaK IMPOIYKTOB
XUMHYECKON MOAU(UKANNN TPUPOTHOTO IOJMMEPHOTO CHIPhs. VCKyccTBEHHBIE BOJIOKHA (ameTaTHBIN IIeNK,
BHCKO3a), X CBOWCTBA U MTPUMEHEHHE.

CuHTeTHYeCcKHUENONAHUMe p bl. [lonydeHne CHUHTETHUECKHUX MOJUMEPOB pEaKIUIMU
MMOJIMMCpPU3aAllMN U TMOJIMKOHACHCAIUH. CprKTypa MoJIMMEPOB HHHCﬁHaH, Pa3BETBJICHHAAd W NPOCTPAHCTBCHHAA.
HpCI[CTaBI/ITCHI/I CUHTCTHYCCKHUX IIJIAaCTMACC: IIOJHMITUICH HHU3KOTO W BBICOKOI'O OaBJICHHA, IOJIMIIPOIIWICH U
TMMOJIMBUHUJIXJIOPU. CHHTETHYECKHUE BOJIOKHA: JlIaBCaH, HUTPOH U KaITpOH.

Jemoncrpanuu. Komnekuus miactMace v u3nenauil u3 Hux. Komieknun MCKyCCTBEHHBIX M CHHTETHYECKU
BOJIOKOH U U3JIE€IUI U3 HUX.

JlaGopaTopHble onbIThI. 15. O3HaKOMIICHHE ¢ 00pa3llaMH TUIACTMACC, BOJIOKOH H

kayuykoB. IIpakTudeckast padora Ne2. Pacno3HaBaHue m1acTMace U BOJIOKOH.

Konmponvuasa paboma Ne2 no meme: «0Q0606uienue 3Hanuil Lo Kypcy op2aHuiecKouXumuu

Y4eOHo-TeMaTH4ecKuil IiIaHno xumum B 10 kiaacce
(1 yaca B Henesio0. Beero 34 yaca)
Hcnons3yembriit YMK:
1. Ta6puensn O. C. Xumus. 10 knacc. ba3osslit yposens: yueouuk/ O.C. ['abpuensn. — 2-e u3n.,
crepeotuil. - M.: [Ipoga, 2014.
2. Taopuensu O.C. Ilporpamma kypca xumuu jyist 8 — 11 kj1accoB 0011e00pa30BaTEIbHbBIX YUPEKACHUH, -
M.: Ipocda, -2011 r.;

10 kmacc. Opranndeckas xumusi. bazoserit yposens (1 wac B Hemenro, Bcero 34 gaca)

O.C.I'abpuensu
Mecsia TeMmnr KonnuectBo yacos KoutponbsHas
CeHTs10pb Bgenenue 1
CeHTs0pb-OKTAOph Teopus crpoenus 2
OpTaHUYECKUX
COEIMHEHUN
OxkTs0ph-1eKa0ph YT1eBoI0pOabI B X 8 K.p.Nel «¥Venesooopodwi»
MPUPOAHBIE HCTOUHHUKH
SAuBapb-heBpaib Kucnoponconepxamme 10
OpraHuYecKue
COCAMHEHHUSI
Mapt A3zoTcoaepxaliue 6 Ipaxmuueckas paboma Nol :
OpraHUYeCcKue «Hoenmugpuxayus




COETMHEHHUS OpP2aHUYECKUX COCOUHEHULL).
Anpenb buonornuecku 4
AKTUBHBIC
OpPraHUYECKUEC
COETMHEHHSL.
XHUMUSI U )KU3Hb.
Mait HckyccTBeHHBIE U 3 Ipaxmuueckas paboma Ne2:
CUHTECTUYCCKHUC «Pacnosnasanue nnacmmacc u
TTOJIMMEPHI BOJIOKOH Y.
K.p.Ne2 «Obobwenue snanuii no
KYpCy Op2anHuieckou XuMuuy
Konmponsnasa paboma IIpakmuueckas paboma Jlabopamopnsie onvimol
Nol «Yenesodopoowiy Nel «Hoenmugpurayus Ne 1. Onpeoenenue s1emMeHmHO20 cOCMA8a
No2 «Obobwenue 3uanuii no Op2aHUYecKUx coeOUHeHUully | opeanuyeckux coeounerutl
KYPCY Op2aHU4ecKou Xumuuy No2 «Pacnosnasanue Ne 2. Hzeomoenenue mooenetl MOaAeKy
nIACMMAcc U 80JIOKOHY Y2ne8000p00os

No 3. ObuapysiceHue HenpedenbHbIX
COeOUHeHUU 8 HCUOKUX He(hmenpooyKmax

Ne 4. onyuenue u ceolicmea ayemunena

No 5. Osnaxomnenue ¢ koanexyuen «Hegpmo u
npooyKmul ee nepepadomxuy

No 6. Ceoticmea smunogozo cnupma

Ne 7. Ceoticmea enuyepuna

Ne 8. Ceoticmea ¢hopmanvoezuoa

Ne 9. Ceoticmea yKcycHOU KUCTOMbl

Ne 10. Csoticmea stcupos

Ne 11. CpasHenue ceolicmeé pacmeopos mulia
U CMUpanbHO20 NOPOUIKA

Ne 12, Ceoticmea enioko3ul

Ne [3. Ceoticmea kpaxmana

Ne 14. Ceoticmea b6enxos

Ne 15. Osnaxomaenue c oopasyamu
NIACMMACC, OJIOKOH U KAYYYKO8

Copnep:xkanue padoueit nporpamMmmsl mo xumum s 11 kiacca

3a oCHOBy B3sTa IporpamMma Kypca xuMuu s X— XI kimaccoB oO0IIeo0pa3oBaTeNbHBIX YAPEKICHHIMA
(6azoBbrit yposens) O.C. I'abpuensna u Ctannapt cpenHerooduiero oo0pa3oBaHus Mo XuMuu (0a30BbIi YPOBEHD).

Tema 1. CTpoenue atoma u nepuoanyeckuii 3axoun 1. U. Menneneena (3 4.).

OcHogHble ceedenus o cmpoeHuu amomd. Smpo: TPOTOHBI W HEUTPOHBI. M30TOmBI. DJIEKTPOHBHI.
OnexTpoHHass 00004YKa. DHepreTndeckuii ypoBeHb. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB
AJIEeMEHTOB 4-r0 W 5-To mepuonoB nepuoguueckoit cuctembl J[. M. MenzaeneeBa (IEepexoHBIX 3JEMEHTOB).
[onsitue 06 opbuTaNSIX. S- U p-opOHUTATH. DIEKTPOHHBIE KOH(PHUTYpAIH AaTOMOB XUMHUYECKHIX DIIEMEHTOB.

THepuoouuecxuii 3axon /[. M. Mendeneesa 6 ceeme yuenust 0 CmpoeHuu amomd.

Otkpeitue [[. Y. MenzaeneeBpIM TEpUOAMYECKOr0 3akoHa. llepwmommdeckas cucTeMa XUMHYECKUX
anementoB J[. M. MenneneeBa - rpaduueckoe OTOOpaKCHHE MEPHUOJAMYCCKOrO 3akoHA. DU3MYECKUIl CMBICI
MIOPSIIKOBOTO HOMEpa DJIEMEHTa, HOMEpa IEepruoJa W HOMEpa Tpymmbl. BajneHTHBIC S3JIEKTPOHBI. [IpuduuHBI
M3MEHEHUS CBOMCTB 3JIEMEHTOB B TIEpHOAaX U Ipynnax (TJIaBHBIX MOATPYIINAX ).

IlonoxxeHnue BoAOpoia B MEPUOAUYECKON cUCTEME. 3HaYEHUE MEPUOJUYECKOr0 3aKOHA U MEPUOIUYECKOM
CHUCTEMBI XUMUYecKuX demMeHToB /. 1. MenaeneeBa 1 pa3BUTHS HAYKW M MIOHUMAHUS XUMHYECKOW KapTHUHBI
MHpa.

3HaTh:




>

OCHOBHBLIC XHMMHWUYCCKHC IIOHATHA: BCIICCTBO, XUMHYCCKUN QJICMCHT, aTOM, MOIJICKYJIA,
OTHOCHUTCJIbHAsA aTOMHas U MOJICKYJIApHasa Macca, NOH, U30TOII, HepI/IO,ZII/I‘-ICCKI/Iﬁ 3aKOH.

YMmeTs:
Ha3bIBaTh: BEIIECTBA IO “TPUBHAIBHON M MEXIYHApOJHON HOMEHKJIATYpE.
OIIPENEIIATD: 3apsl HOHA.
XapaKTepU30BaTh: 3JIEMEHTBI MAJIbIX [IEPUOJIOB 10 UX NoJ0keHuto B I1C.
MIPOBOJIUTH: CAMOCTOSATENIBHBIN MOUCK XMMUYECKOH MHPOPMALIUHU C UCTIOIb30BaHUEM
a3JMYHBIX UCTOYHHUKOB.
CIOJIb30BaTh IIPUOOPETECHHBIE 3HAHUS M YMEHHUS B IPAKTUYECKON JEATENLHOCTH U
IIOBCEIHEBHON

JKU3HH.

Jdemonctpauun. Pasnmnuneie QOpMbI TEPHOAMYECKON CHUCTEMBI XHMUYecKHx oanementoB [[. W.
Meneneesa.

JlaGopaTopublii onbIT. 1. KoHCTpynpoBaHue NMeprHOANYECKON TaOIHUIBI JIEMEHTOB C UCIOJB30BaHUEM
KapTOYeK.

Tema 2. Ctpoenue Bemectna (14 4.)

Honnas xumuueckaa céasv. Katnonsl n annossl. Knaccuduxauns noHOB. MoHHBIE KpHCTalUIMYECKHE
pemetku. CBOMCTBA BELIECTB € ITUM THIIOM KPHCTAUINYECKHX PELIETOK.

Kosanenmnas xumuueckas c6a3b. IIEKTPOOTPULATENIbHOCTb. [loysipHas M HeNoJspHas KOBAaJCHTHBIE
cBs3u. Junons. [lonspHOCTE CBSA3M U MOMAPHOCTH MOJIEKYIbl. OOMEHHBIH U TOHOPHO-AKLEITOPHBIN MEXaHU3MBI
00pa3oBaHMs KOBAJIEHTHOH CBsi3U. MONEKyIspHBIE U aTOMHBIE KpHCTAITHIecKHe pemeTku. CBOMCTBa BEIIECTB C
STUMH TUIIAMH KPUCTAIUTMYECKUX PEIIETOK.

Memannuyeckas xumuueckas c643b. OCOOEHHOCTH CTPOCHUS AaTOMOB MeTaUIoB. Mertammnyeckas
XUMHUYCCKaA CBA3b U MCTAJINIMUCCKAA KPUCTAJUINYCCKas pCIICTKA. CBolicTBa B€HICCTB C 3TUM THUIIOM CBA3HU.

Booopoonas xumuueckas c6sa3b. MexXMONEKysIpHasT W BHYTPUMOJICKYJSIpHAasE BOJOPOIHAsl CBA3b.
3HavyeHue BOAOPOIHOM CBSI3U AJISl OPraHU3aLUH CTPYKTYP OHOTIOIMMEPOB.

Ionumepwi. TlnacTMacchl: TEPMOIUIACTBI M PEAKTOILIACTBI, UX IPEJCTABUTEIN U NMpUMeHeHue. BomokHa:
HpUpPOAHBIE (PAaCTUTENBHBIC U JKUBOTHBIC) U XUMHUUECKHE (MCKYCCTBEHHBIE M CHHTETUUECKHUE), UX MPEACTaBUTEIN
Y TIPUMEHEHHE.

I'azo06pasnoe cocmosanue seujecmea. Tpu arperaTHbIX COCTOSIHUS BOJIbl. OCOOEHHOCTH CTPOEHHS Ta30B.
MonsipHbiii 00beM ra3000pa3HbIX BEIIECTB.

[Ipumepsr Ta3000pa3HBIX TMPUPOAHBIX CMecei: BO3AyX, NPUPOAHBIN Ta3. 3arps3HeHue aTMochepbl
(KUCTOTHBIE TOXAU, MAPHUKOBEIM 3P dekT) u 6oppda ¢ HuM. [IpencraBurenn raz000pa3HbIX BEIIECTB: BOJOPO,
KHCJIOPO/I, YTICKHUCIBIH ra3, aMMHaK, 3TuieH. VX nmoiydeHue, coOupaHue 1 pacrio3HaBaHHe.

Kuokoe cocmosnue sewyecmsa. Bona. Ilorpebnenue Boas! B ObITY M Ha mpou3BoacTBe. XKecTKocTh BOIBI
U c11ocoObI ee ycTpaHeHusl. MuHepasbHbIE BOJIBI, MX MCIOJIb30BAHHE B CTOJIOBBIX U JICUEOHBIX LIENIAX.

X(I/II[KI/IG KpHUCTAJUIbI U UX IIPUMECHCHUE.

Teepooe cocmosanue eewjecmsea. AMOpGHBIE TBEpAbIE BEIIECTBA B NPHUPOJAE U B KHU3HU 4YEIOBEKa, UX
3HaYeHHE U MpUMeHeHne. Kpucrtammueckoe CTpoeHe BEIECTBA.

Hucnepcnvie cucmemol. TloHsTHe 0 AuCTepCHBIX cucTeMax. /JlucnepcHast (asa U JUCHEPCHOHHAs Cpena.
KIIaCCI/I(i)I/IKaI_[I/IH JUCTIEPCHBIX CHUCTEM B 3aBUCUMOCTU OT arperaTHoro COCTOAHUA I[HCHepCHOﬁ Cpeabl U
JIcTIepcuoHHOMN Ga3bl. ['pydoaucnepcHbie CUCTEMBI: 3MYIIbCUH, CYCIIEH3HH, a3PO30JIH.

ToHKOIUCTIEPCHBIE CHCTEMBI: T€ITH 1 30JIH.

Cocmas eewecmea u cmecell. BelecrBa MOIEKYJISIPHOIO U HEMOJIEKYJSIPHOTO CTPOEHMs. 3aKoH
MOCTOSTHCTBA COCTaBa BEILIECTB.

[TonsiTHe «mONI» U €e Pa3HOBUAHOCTU: MAaccoBas (JI0JIs1 DJIEMEHTOB B COEAMHEHMH, AOJII KOMIIOHEHTA B
CcMecH - JIoJIsl IpUMecei, JoJIsi pacTBOPEHHOrO BELIeCTBa B pacTBope) M oObemHas. [lois BbIXOZa HPOIYyKTa
peaKuu OT TEOPETUIECKH BO3MOKHOTO.

3Harse:
r

" TIOHATHE XMMUYECKON CBSA3H, TEOPUIO XUMHUYECKON CBSA3H.
”  OCHOBHbBIE€ XUMUYECKHE TIOHATHUS: PACTBOPBI, JJIEKTPOJIUT, HEITEKTPOIIUT.

YMeTs:

A

HAa3bIBaTh: BEIIECTBA MO “TPUBHUAIBHON M MEXIYHAPOJHOW HOMEHKJIATYpE.
ONPEACIISIT: TUI XUMUYECKOU CBSI3U B COCTMHECHUSX.

OOBSICHSITE: IPUPOLY XUMHUUECKOH CBSI3H (MOHHOM, KOBAJIGHTHOM, METAIITNYECKOM ).
MIPOBONThH: CAMOCTOSTEIBHBIN MOUCK XUMHUYECKONH NH(POPMAIIUU C UCIIOJIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB.

YV V V



Hcnonw3o0BaTh mproOpeTeHHbIE 3HAHUS U YMEHUS B MPAKTHYECKOM IEATEITLHOCTH 1
[MOBCEIHEBHOW KU3HU.

MIPOBONTH: CAMOCTOSTEIHHBINA TOUCK XUMUIECKON WH(POPMAITUHU C HCIIOJI30BAHUEM
Pa3IUYHBIX UCTOUYHUKOB.

Hcnonws3oBath mpHOOpETCHHBIC 3HAHUS W YMEHUS B MPAKTUUYECKOW JEATCIbHOCTH U
MMOBCETHEBHOMN JKM3HU JIJIs IPUTOTOBJICHHUS PACTBOPOB 3aIaHHOW KOHIIEHTPAIIUU B OBITY U
Ha TPOM3BOACTBE; M7 ONPCHCNCHUA BO3MOXKHOCTH IPOTCKAHUA XUMHYCCKHX
MPEBPALCHUN B PA3JIMYHBIX YCIOBUAX U OLEHKU UX MOCIEACTBUN.

JemoncTpanmuu. Mozens KpUCTAUIMUECKON PEIIeTKH XJopuaa HaTpus. OOpas3isl MHHEPAJIOB ¢ HOHHOM
KPUCTAIUIMYECKON pEIIeTKOW: KajbluTa, rajuta. Mojaeinn KpPUCTALIMUECKUX PEUIETOK «CYXOro JbJa» (WiH
nona), amMmasa, rpadura (wim  kBapma). Mopens  momekynsl  JJHK.  OOpasmsr  mactmacc
(dbenonohopmanbaeruIHbie, TOTUYPETaH, MOIUITUICH, TIOIUIIPONUICH, TOJUBUHIIIXJIOPU) U U3JCIUSI U3 HUX.
OO6pa3iiel BOJIOKOH (IIEpCTh, MISTK, alleTaTHOS BOJIOKHO, KaIllpoH, JIaBcaH, HEWIOH) U m3Aenus u3 Hux. OOpasIrsl
HEOpPraHMYEeCKUX IOJUMEPOB (cepa IIacTUYecKasi, KBapll, OKCHJ aJIIOMHHUS, MPUPOAHBIC ATIOMOCHINKATHI).
Mopnens MonsipHOTO 00BeMa Ta3oB. Tpu arperaTHbIX cOCTOSHUS Boabl. OOpa3ipl HAKUNK B YaHUKE W TPyOax
LEHTPAJILHOTO OTOIUIeHUs. JKEeCTKOCTh BOABI M CHOCOOBI ee ycTpaHeHUs. [IprOOpbl Ha JXKHUAKHX KpHCTaJLIax.
OO0pasupl pa3nuyHBIX AWCIEPCHBIX CHCTEM: SMYIBCHH, CyCHeH3ui, a’po3oieil, reneit u 3omer. Koarymsmws.
Cunepesuc. Dpdext Tunnans.

JlaGopaTopubie onbIThl. 2. OnpenencHne TUIIA KPUCTAJUIMYECKOW PEIIeTKH BEIIEeCTBAa M OMUCAHUE €T0
CBOHMCTB. 3. O3HAKOMJICHHE C KOJUICKIIUEH MOJMMEPOB: IIACTMACC U BOJIOKOH, U M3Menus u3 Hux. 4. McnslTanue
BOJABl HAa MECTKOCTh. YCTPAaHEHHE JKECTKOCTH BOABL. 5. (O3HaKOMJICHHE C MHUHEPAIbHBIMU BOJIaMH. O.
O3HaKOMJIEHHE C TUCTIEPCHBIMU CHCTEMaMHU.

[pakTuyeckas padora Nel./loryuenue, cobupanue u pacnosnasanue 2a3o8.

Konumponvuasa paboma Nel no meme: «Cmpoenue eujecmear.

Tema 3. Xumuyeckue peakuuu (8 4.)

Peaxyuu, uoywue 6e3 usmenenuss cocmaga geujecmg. ANIOTPONHS W AUIOTPOIHBIC BUIOM3MEHCHHS.
[TpuuuHBl AUIOTpONIMK Ha MpUMEpe MOAUMUKAIIMIA KUCIIopoaa, yriaepoaa u gochopa. O30H, ero OHoIorHuecKas
poib. U30Mepsl 1 n3oMepusl.

Peaxyuu, uoywue ¢ usmenenue cocmasa eewjecmea. Peakyim COeTUHEHUS, PA3IOKEHUS, 3aMEIECHUS U
oOMeHa B HEOPTaHWYECKOH M OpPraHWYecKOW XMMHHU. Peakiuu 3K30- W dHAOTepMudeckue. TermoBod sddext
XUMUYECKOM peakuMu U TEPMOXMMMUYECKHE ypaBHEHMs. Peakuuu ropeHus, Kak 4YacTHBIA Cllydal
3K30TEPMHUUYECKHUX PEAKLUI.

Cxopocmb  xumuyeckou peaxyuu. 3aBUCUMOCTb CKOPOCTM XHUMHUYECKOM peakuuu OT MHPUPOIBI
pearupyronmx BeIIeCTB, KOHIICGHTPAIWH, TEMIIEPAaTyphl, IUIOMIAAA TIOBEPXHOCTH COIPHUKOCHOBEHHS U
Karanm3aTopa. Peaknuu romo- u rereporeHHble. lloHsATHe O Karanmm3e um Karanm3aropax. DepMeHTH Kak
OMOJIOTHYECKHE KaTallN3aTOPhl, 0COOCHHOCTH UX (DYHKITMOHUPOBAHUSI.

Obpamumocmov xumuyeckux peaxyui. HeoOpatumple u oOparuMble XuMHYecKHe peakiuu. CocTosHue
XUMHYECKOTO pPaBHOBECHS [UIS OOPAaTUMBIX XUMHUYECKUX peakmuid. CrocoO0bl CMEUeHHs XHMHUYECKOTrOo
paBHOBecHs Ha TNpUMepe CHHTe3a aMMuaka. [[oHsATHEe 00 OCHOBHBIX HAayYHBIX IMPHUHIUIAX MPOM3BOJCTBA Ha
MIpUMepe CUHTE3a aMMIAaKa UM CEPHON KUCIIOTHI.

Ponv 60061 6 xumuueckou peaxyuu. ViIcTuHHBIE pacTBOpEI. PacTBOpUMOCTS 1 KilaccH(UKAIHS BEIIECTB IO
9TOMY MPHU3HAKY: pACTBOPHUMBIE, MAJIOPACTBOPUMBIE 1 HEPACTBOPUMEIE BEIECTBA.

aﬂeKTpOHI/ITBI U HEBJICKTPOJIMUTEL. SJ'IGKTpOJ'II/ITI/I‘IeCKaH Jucconuanuys. KI/ICJIOTLI, OCHOBAaHHUA MU COJIM C
TOYKH 3pEHUS TEOPUH IIEKTPOITUTHIECKON TUCCOIHAIIIH.

XHUMHYECKHE CBOICTBa BOJIBI; B3aHMO):[eI>‘ICTBPIe C MfETalyiaMH, OCHOBHBIMHU W KHCIOTHBIMHU OKCHIAMH,
pas3ioxeHne U 00pa3oBaHUE KPUCTAILIOTHIPATOB. Peakiuu ruipataiiui B OpraHugecKoi XUMUH.

Tuoponusz opeanuueckux u Heopearnuueckux coeounenut. HeoOparumprii ruaponus. OOpaTUMBIN THIPOIH3
coneit. ['maponu3 opraHn4ecKuX COeNWHEHHH U ero NMpakTHYecKOoe 3Ha4YeHHe IS MOJyYeHHS THIPOIM3HOTO
cnupTa W Mbula. buonorumueckas poiib THIPOJIM3a B IJIACTUYECKOM W JHEPreTHYECKOM OOMEHE BEIIeCTB U
OHEPTHHU B KIICTKE.

Oxucrumenvho—eoccmanosumenvhvle peaxyuu. CreneHb okucieHus. OnpenercHne CTEIeHW OKHUCICHUS
mo Qopmyine coeaunHeHus. [loHsATHE 00 OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiusax. OKHCICHHE U
BOCCTaHOBJIEHUE, OKHCIIUTENb U BOCCTAHOBUTEIb.

Onexmpoau3. DNEKTPOIU3 KaK OKHCIMTEIbHO-BOCCTAHOBUTENBHBINA IMpoLecc. DJIEKTPOIU3 PACIUIaBOB H
pacTBOpoB Ha TpuUMepe Xxjiopuaa HaTpus. llpakTHueckoe NpPHUMEHEHHE OBIEKTPONN3a. DIIEKTPOIUTHUYECKOE
MOJTy4YEHUE ATIOMUHUSL.



3HaTh:
r

OCHOBHbBIE XMUMHMYECKHE TIOHSATUS: OIIEKTPOJIUT, HEIIEKTPOJIUT, IJIEKTPOIUTUYECKAS
JUCCOIMAIs, OKHUCIHUTENb, BOCCTAHOBHUTEIIb, OKHCJEHUE, BOCCTAHOBJICHUE, TEIIOBOU
a¢deKT peakuu, CKOpoCTh

XUMHUYECKOHN peaklny, KaTalinu3, XMMUYECKOe PaBHOBECHE.

YMersb:

Ha3bIBaTh: BEIIECTBA MO “TPUBUAIIBHON M MEXIYHApPOJIHOW HOMEHKJIATYpE.
OTIPEICIISATh: XapaKTep CPebl B BOJHBIX PACTBOPAX, OKUCIUTENb, BOCCTAHOBUTEIID.
OOBSICHSIT: 3aBUCUMOCTh CKOPOCTH XUMHUUYECKUX PEAKIIUHN U TMOJTOKEHHSI XUMUIECKOTO
paBHOBECHSI OT Pa3INYHBIX (PAKTOPOB.

MIPOBOJMTDH: CAMOCTOSATEIbHBINA TOUCK XUMUUECKON HH(GOPMAIIUHU C UCIIOJIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB.

Hcnonb3oBate NpUOOpETEHHBIE 3HAHWS W YMEHHSI B TNPAKTHUECKOW MAEATENBHOCTH U
MOBCEHEBHOHN JKM3HU Il OOBSICHEHUS XHM. SIBICHUH, NMPOUCXOAAIIMX B OBITY UM Ha
IPOMU3BOJICTBE, U IS 9KOJOTHYECKK TPAMOTHOTO TIOBE/ICHHS B OKPYXKAIOWIEH CPEJIE, a TAKKe 1ist
OLICHKH BIIMSHUS XUM. 3aTPSI3HEHUS OKPYXKAIOIIEH Cpebl Ha OPraHU3M YeNlOBEeKa U JIPYTHe JKHBbIE
OpraHU3MBI, IS

OXpaHbI OKPYXKaroIIeH Cpebl OT MPOMBIIIIEHHBIX OTXO0/I0B.

Jemoncrpauun. [Ipespamenue kpacHoro ¢ocdopa B Oenbiit. O30HaTOp. Moaenu Mosiekyn H-OyTaHa M
n300yTaHa. 3aBUCUMOCTb CKOPOCTH PEaKUUHM OT MPHUPOJIBI BEIIECTB HA MpUMEpE B3aHUMOICHCTBUS PacTBOPOB
pa3IMYHBIX KHUCJIOT OJMHAKOBOM KOHIIGHTPAIMM C OJWHAKOBHIMH TpaHyJaMH I[HHKA W B3aMMOICHCTBUS
OJIMHAKOBBIX KYCOUYKOB pa3HBIX METaJUIOB (MarHws, IIMHKA, jKele3a) C CONSHOW KucioTod. B3ammoneiicTBue
PacTBOpOB CEpPHOH KHCIOTHI C pacTBOpaMH THOCYNb(ara HATpUs Pa3TMYHONH KOHIEHTPALUU M TEMIIEPaTypHI.
Mojiens KUISIero ciiost. PasinojkeHre mepoKcHaa BOI0OPOIa ¢ IIOMOIIIBI0 KaTanu3aropa (okcuaa Mmapranmna (IV))
W KaTajasbl ChIpOro msica M celporo kaprodens. [IpuMepsl HeoOpaTHMBIX peakuui, UAYIMX ¢ 00pa3oBaHUEM
ocajika, ra3a WiIH BOIbl. BzammopeiicTBue nauTusi u HaTpus ¢ Bomoi. [lomydenue okcuma docdopa (V) u
pacTBOpPEHHE €ro B BOJE; HWCIBITAHHE IMONYYEHHOTO pacTBopa JakMycoM. OOpasmbl KpPUCTAJUIOTHIPATOB.
WcmpiTaHne pacTBOPOB AIIEKTPOIUTOB M HEINIEKTPOIUTOB Ha MPEIMET IUCCOLMAIMH. 3aBHCHMOCTH CTETICHU
ANEKTPOIUTHUECKON JUCCOIMALIMN YKCYCHON KHCIOTHI OT paz0aBiieHHs pacTBopa. I maponns kapOuaa KanbLusl.
I'maponu3 kapOOHATOB WICIOYHBIX METaIOB M HUTpatoB IuHka wian cBuHna (II). Ilomyuenwe Mbia.
IIpocTeiiine OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLUU; B3aUMOACHCTBUE LUHKA C COJIIHOM KHUCIOTOH H
kenesa ¢ pactBopoM cyibgara memu (II). Momenb snekrtposuzepa. Monenb 3JICKTPOIM3HONW BaHHBI IS
MIOJIYICHHSI ATFOMUHUSL.

JlaGopaTopHbie onbIThl. 7. Peakuusi 3aMelieHus: MEAHM KEJI€30M B PAacTBOPE MEIHOro Kymopoca. 8.
Peakuun, unymue ¢ oOpasoBaHueM ocajka, raza U Bojsl. 9. [lomyueHne kKucioposia pa3ioKEeHUEM TEpOKCHAA
BOJIOpOZa ¢ moMomslo okcuaa mapranna (IV) m karamassl ceiporo kaprodens. 10. [Tomydenue Bomopona
B3aMMOJICUCTBHEM KUCIIOTHI ¢ MMHKOM. 11. PasnuyHble cirydan ruaposn3a coiei.

Tema 4. BemiecTBa u ux cBoiicTsa (9 u.)

Memannei. B3aumosieiicTBie METAIIOB C HEMETalIaMu (XJIOPOM, Cepolt U KUCIopoaoM). B3anmopaericTBue
MIEJIOYHBIX M IIEJI0YHO3EMENTbHBIX METAUIOB C BOJOW. ODNEKTPOXMMUYECKUH psJi HANPSHKCHHH METaJlIOB.
B3auMopeiicTBue METayIOB C pacTBOpaMu KHUCIOT U coyied. AmoMuHOTEepMUs. B3aumoneilicTBue HaTpus c
ATaHOJIOM | (DEHOIIOM.

Kopposuss meramnoB. [loHATHE 0 XUMHUYECKOH W SIEKTPOXUMHUYECKON KOppo3nn MeTayuioB. CriocoObl
3aIIUTHl METAJNIOB OT KOPPO3HUH.

Hememannvi. CpaBHUTENbHAS XapaKTEpUCTHKA TaJOTCHOB KaK HauWOOJee TUIHYHBIX TIpEACTABUTENEH
HeMeTauioB. OKHCIHTENbHBIE CBOWCTBA HEMETAJUIOB (B3aUMOJIEHCTBHE C MeETAIaMH ¥ BOJOPOJIOM).
BoccranoBuTenbpHBIE CBOHCTBA HEMETAIIOB (B3aUMOICHCTBHIE C O0JIee NEKTPOOTPUIIATEILHBIMU HEMETAIIAMH H
CJIOHBIMU BEIIECTBAMHU-OKUCITHTEIISIMH).

Kucnomwl neopeanuueckue u opeanuyecxue. Knaccudukanus KUCIOT. XUMHYECKHE CBOWCTBAa KHUCIIOT:
B3aMMOJICWCTBHE C METaJUlaMH, OKCHJIAMH METaJIOB, TUAPOKCUIAMH METAIUIOB, COJSAMHE, CIUpTaMu (peakius
stepudukannu). Ocodble CBONCTBA a30THON M KOHIIGHTPUPOBAHHOW CEPHON KHCIIOTHI.

Ocnosanus neopeanuyeckue u opeanudeckue. OCHOBaHMA, WX Kiaccuukanus. XUMHUUECKUE CBOHCTBa
OCHOBaHMi: B3aMMO/JICHCTBHE C KHCIOTaMH, KUCIOTHBIMH OKCHIAMH M COJISIMH. PasnoeHne HepacTBOPHMBIX
OCHOBAHMIA.

Conu. Kitaccudukanusi conei: cpeiHUE, KHUCIbIE W OCHOBHBIC. XWMHUYECKHE CBOWCTBA COJICH:
B3aUMOJICUCTBUE C KHUCIOTaMH, IIeNo4aMH, MeTaliaMu U coisimu. [IpeacrtaButenu cojeil U UX 3HAUYCHHE.
Xnopua HaTpus, KapOoHAT Kaibuus, Gocdar xanpLus (CpeaHUE CONH); THAPOKapOOHATHI HATPHA U aMMOHUS
(xucnblie conn); ruapokcokapoonat meau (II) - ManaxuT (OCHOBHAs COTIb).



KauecTBeHHBIE peakiinu Ha XJIOPUA-, CyIb(aT-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHHS, KaTHOHBI Kele3a
(IT) u (III).

Tenemuueckas 636 MexHcOy Klaccamu HeopeaHuueckux u opeanudeckux coeounenuu. IloHatue o
TEHETUYECKON CBS3M M TE€HETUYECKUX psAfgax. ['eHeThueckud psijg MeTaia. ['eHeTMUecKuid psifi HeMeTaa.
Oco0eHHOCTH T'EHETHYECKOTO Psijia B OPraHUYCCKOW XUMUHU.

3HaTh:

”  BaKHEHIIME BELIECTBA: CEPHAs, COJISHAs, a30THAS U YKCyCHas KHCIIOTa, IIE0YH, aMMHAaK,

OCHOBHBIC MCTAJIJIbI U CIIJIaBbI.
BAXHCHUIIUEC IMMOHATUA: BEHICCTBA MOJICKYJIAPHOTO U HEMOJICKYJIIPHOT'O CTPOCHHUS.

YMersb:

Ha3bIBaTh: BEIIECTBA MO “TPUBUAIIBHON M MEXIYHApPOJHOW HOMEHKJIATYypeE.
OIIPEAEIIATh: IIPUHAIEKHOCTD BEIIECTB K Pa3IMYHbIM KJIacCcaM.

XapaKTEpH30BaTh: 00LIME XUMUIECKUE CBOWCTBA METAILIOB, HEMETAILIOB, OCHOBHBIX
KJIaCCOB HEOPraHWYECKUX M OPraHUYECKHMX COCJIMHECHHH. .

BBIITOJHATE XUMAYECKHUU IKCIIEPUMEHT: 110 PACIIO3HABAHUIO BAXKHEHIIIUX HEOPTAHUYECKUX
1 OPTaHUYECKUX BEIIECTB.

MIPOBOANTDH: CAMOCTOSTEIbHBIN MOUCK XUMHUYECKON NH(POPMAIIUU C UCIIOJIb30BAHUEM
pa3IMYHBIX UCTOYHUKOB.

Hcnonb3oBath NMpHOOpETEHHBIC 3HAHWS W YMEHHUS B MPAKTUYECKOW JEATCILHOCTH H
MOBCEIHEBHON KHU3HU Ui OOBSICHEHHUS XUM. SIBJICHHM, MPOUCXONAIIMX B OBITY U Ha
IIPOU3BOJICTBE, U IS

9KOJIOTUYECKH T'PaMOTHOIO IOBEJIEHUS B OKPYXKAIOIIEH cpene, a Takxke s OLIEHKU
BJIMSIHUSL XUM. 3arpsI3HEHUS OKPYKAIOLIEH Cpelibl Ha OPTaHU3M YeJI0BeKa U JAPYrue KUBbIE
OpPTaHMU3MBI, ISl OXpaHbl OKPY’KaIOLIeH cpesibl OT MPOMBIIIIIEHHBIX OTXO/I0B.

Jemoncrpanun. Komneknus o0pasioB MeTamioB. BzaumozelicTBie HATPHSI U CYPBMBI C XJIOPOM, JKeJie3a C
cepoil. ['opeHne Maruus u anrOMuUHUS B KUCIopoJe. B3aumonelcTBre MIEI0YHO3EMENBHBIX METAIOB € BOAOM.
B3aumoneiicTBue HaTpus ¢ 3TaHOJIOM, ITMHKA C YKCYCHOM KHCIOTOM. AmoMuHOTepMus. B3aumoneiicTBue Meau ¢
KOHLICHTPUPOBAHHOM Aa30THOM KHUCIOTOH. Pe3ynpTaThl KOpPpO3WKM METAUIOB B 3aBHCHUMOCTH OT YCJIOBHUI ee
npotekanus. KoJuteknus o0paslioB HeMeTa/uioB. B3aumojeicTBHE XJIOPHOH BOJBI C PacTBOPOM Opommja
(mommma) xamms. KoieKmwsi MpUpPOMHBIX OPraHWYEeCKHX KHCIOT. Pa3baBleHre KOHIICHTPHUPOBAHHON CEpHON
KHCJIOThI. B3anMoielicTBEe KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI C caxapoM, IEJLII0I030H U Menbio. OOpasiibl
OPUPOAHBIX MHHEPAIOB, COACpXKAIMMX XJIOPHI HaTpusa, KapOoHaT Kanmbuusd, ¢ochaT Kaapus U
ruapokcokapbonar memm (II). OOpa3mpl NHINEBBIX MPOIYKTOB, COAEPIKANIMX THUAPOKApPOOHATHI HATPUS U
aMMOHHSI, UX CIIOCOOHOCTH K Pa3jiOKEHHIO IPH HarpeBaHWH. | alieHune coabl ykcycoM. KauecTBeHHBIE peakiuu
Ha KaTHOHBI U aHUOHBI.

JlabopaTopHble onbIThl. 12. VcnplTaHue pacTBOPOB KHUCIIOT, OCHOBAaHUN M cojeil MHAuKaTopamu. 13.
B3anmMopeiicTBIE COMSTHON KUCTOTHI U PacTBOPa YKCYCHOM KHCIIOTHI ¢ MeTayuiaMu. 14. B3aumoneicTBre CoIsTHOM
KHCJIOTHI M pacTBOpa YKCYCHOW KHCIIOTBI C OCHOBaHMAMH. 15. B3anmopeiicTBue CONSHONW KUCIOTHI M pacTBopa
YKCYCHOM KUCIOTHI ¢ coyisimu. 16. [loydenne u cBOKCTBa HEPACTBOPUMBIX OCHOBaHUH. 17. ['maponn3 Xj1o0puaoB
W aleTaToB MIENOYHBIX MeTaIoB. 18. O3HaKOMIIEHUE ¢ KOJUIEKIIUSIMU: a) METAJJIOB; 0) HEMETAJUIOB; B) KUCIIOT;
') OCHOBaHUil; 1) MUHEPAJIOB M OMOJIOTUYECKUX MAaTEPHAIIOB, COIEPKALINX HEKOTOPhIE COJIH.

IIpakTyeckas padora Ne2.Peuienue 9KCnepUMEHMANbHbBIX 3A0ad HA UOEHMUDPUKAYUIO OPLAHUYECKUX U
Heop2anuiecKux coeOuHeHull.

Konmponwvnan pavoma Ne2 no meme: «Obodwenue 3nanuii no Kypcy ooueuxumun

YyeOHO-TeMaTHUYeCKHH IJ1aH o xumuu 11 Kiace
11 xnacc. Xumust. ba3osbiii yposenb (1 gac B Hememnro, Bcero 34 yaca)

0O.C. I'abpuensx

Mecsina Tembl Koanue KonTtposbnas u ni/p
CTBO
4acoB
CenTs06pb CtpoeHue aToMa u 3
[Tepuoguueckuii 3akon J1.11.
MeHeneena
CeHTs10pb-1eKadph CtpoeHue BelecTna. 14 K/p Nel «CrpocHue BeriecTBay
[I/p Nel «Ilomydenue, cobupanue u
pacro3HaBaHUE ra30By»
SHBapb-MapT XHUMHYECKUE PEAKIINH 8
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Maprt-mait BemecTBa, ux cBoiicTBa 9 K/p Ne2 «O06oO1ieHre 3HaAHUI 110
KypCy OOIIeH XUMHUI)

I1/p Ne2 «Pemenue
9KCTICPUMEHTATLHBIX 337124 Ha
UJCHTU(QHUKAINIO OPTaHHYCCKUX H
HEOPTraHMYECKUX COCITUHECHUI.

Hcnoaszyemblii YMK:
1. Tabpuensn O. C. Xumust. bazossrii ypoenb. 11 ki.: yaeonuk/ O.C. I'abpuensa. — M.: Ipoda, 2014.
2. [Tabpuenau O.C. Ilporpamma kypca xumuu ajisi 8 — 11 kiraccoB 00IIe00pa30BaTENILHBIX YIPEKIACHUH, -
M.: dpoda, -2010T.;

Koumponvuvie pabomot IIpakmuueckue padomut
Nel «Cmpoenue seuwecmaay Nel «llonyuenue, cobupanue u pacno3Hasanue 2azoen
Ne2 «Obobwenue 3uanuti no Kypcy oowets Xumuuy No2 PewenuesxcnepumenmanbHblX3a0a4Ha
UOeHMUDUKAYUIO OPeAHUYECKUX U HeOpeaHUUeCcKux
coeOuHeHuUll.

Jlabopamopnusie padomoi

. Konempyuposanue nepuoouyeckou mabauybl 31eMeHmo8 ¢ UCNOIb308AHUEM KAPNOYEK.

. Onpedenenue muna KpUCMALIU4eCKol peulemKil 6eecmaa U ONUcanue e2o c8oUCma.

. O3nakomaeHue ¢ Koanexkyuel noIUMepos: NIACMMACC U BOAOKOH, U U30EIUsL U3 HUX.

. Ucnvimanue 800bl Ha dcecmKocmy. YCmpanenue JcecmKoCcmu 800bl.

. O3nHakomaeHue ¢ MUHepaIbLHLIMU B00AMU.

. O3nakomaeHue ¢ OUCNEPCHLIMU CUCTEMAMU.

. Peaxyus 3amewenus meou sicenezom 6 pacmeope mMeOH020 Kynopocd.

. Peaxyuu, uoywue c obpasosanuem ocadka, 2aza u 800ul.

. Ionyuenue kuciopoda pasiodicenuem nepokcuda 8000pooa ¢ nomouvio oxkcuda mapeanya (1V) u
Kamanasvl culpoeo Kapmoges.

10. IHonyuenue 6000poda 63aumoodeticmeuem KUCI0mbol C YUHKOM.

11. Paznuunvie cuyuau eudpoausa coel.

12. Ucnvimanue pacmeopos KUciom, OCHO8AHUIL U COell UHOUKAMOPAMU.

13. Bzaumoodeticmaue conanol KUCIOMbL U PACMBEOPA YKCYCHOU KUCTOMbL C MEMALIAMU.

14. Bzaumooeticmeue CONSAHOU KUCTOMbL U PACMBEOPA YKCYCHOU KUCIOMbL ¢ OCHOBAHUSMIUL.

15. Bzaumooeticmeue CONAHOU KUCIOMbL U PACMBOPA YKCYCHOU KUCIOMbL C COJISMU.

16. [lonyuenue u ceoticmea HepacmeoPUMbIX OCHOBAHUL.

17. I'uoponus xa0pudos u ayemamos WeaouHbIX Memaiios.

18. Osnakomnenue ¢ KoanekyuamMU: a) Memaiios, 6) HeMemaiios, 8) KUCIom, 2) OCHOBAHULL, 0) MUHEPALO8
U 6UONO2UHECKUX MAMEPUANO8, COOEPHCAUUX HEKOMOPbLE COJIU.

O OO NO O, WNEF

TpeOoBaHus K pe3yJbTaTaM 0CBOEHHS MPOTrPaMMBbI

B pesynbrate 00yuenus B 10-11 kiacce yuenuk Oyzaer

3HAMb/NOHUMAMb:

- BOKHEHIINE XUMUYECKUE MOHATHS: BaJIeHTHOCTb, CTETIEHb OKHCIICHHSI, TOMOJIOTH, H30MEPHI.

- OCHOBHBIE TEOPUHU XUMHUH: XUMHUYECKOH CBSI3U; TEOPUIO CTPOSHHS OpraHMYecKrX BelecTB bytiepona.
ymembs:

- Ha3bIBaTh U3y4YEHHBIE BEIIECTBA 0 «TPUBHAILHOW» UM MEKAYHAPOAHON HOMEHKIATYPE;

- OTIPEJIENIATh: BAJICHTHOCTD U CTENIEHb OKUCICHUA XUMUYECKUX IEMEHTOB, THUIT XUMHYECKOH CBSA3H B
COEIMHEHMSIX, PUHA/IIEKHOCTD BEIIECTB K Pa3IMYHBIM KJlacCaM OPTaHWYECKUX COSTUHEHNH; -
XapaKTepH30BaTh: OCHOBHBIE KJIACCHl OPraHMYECKUX W HEOPTAaHWIECKHX BEIIECTB, CBOWCTBA METAJIOB U
HEMETaJLJIOB.

- OOBSICHATB: IPUPOTY XUMHUUECKON CBSI3U

- BBINIOJIHATh XUMUYECKHH IKCIIEPUMEHT 10 PAaCIO3HABAHUIO BAXXHEMIIINX OPraHUYECKUX BEIIECTB; U NOTYUYEHHUS
ra3oB - IPOBOJUTH CAMOCTOSITEIbHBIA IOMCK XUMHYECKOI HH(POPMALIMH C HCIIOIB30BAHUEM PA3TUIHBIX
HMCTOYHHKOB

(Hay4IHO-TIOMYJISIPHBIX U3JaHHH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA);

UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS | YMEHUS B IPAKTUYECKON JAEATEIILHOCTH U TIOBCETHEBHOM KI3HH JIJIS:




- IaBaTh OOBSACHEHUS! XUMUIECKHX SIBICHUH, MPOUCXOASIINX B IPHPOJIE, OBITY M HA TIPOU3BOJICTBE;
oTpeieNiCHNs] BO3MOXHOCTH IMTPOTEKAHUS XUMUYECKHX TPEBPAILCHUI B Pa3IMYHBIX YCIIOBUSIX U OLICHKU UX
TTOCJICICTBHIA;

- OKOJIOTHYECKU TPAMOTHOTO TIOBEJICHUSI B OKPYXKArOIIIeH cpe/ie;

- OIEHKU BJIHMSIHUS XMMHYECKOTO 3arpsI3HCHHSI OKPYKAOIIEH Cpe/ibl Ha OPTaHU3M UYCJIOBEKA U JIPYTHE KUBBIC
OpTaHHU3MBI;

- 6€30MacHOTO OOpAIIeHUs C TOPIOYUMH W TOKCHYHBIMU BEIIECTBAMH, TaO0paTOpHBIM 000pyIOBaHUEM;

- IPUTOTOBJICHHUS PACTBOPOB 33JaHHOI KOHIIEHTPAINH B OBITY U Ha MMPOU3BOJICTBE;

- KPUTUYECKOH OIEHKH JIOCTOBEPHOCTH XUMHUUECKOI HH(OPMAIIUY, TOCTYIAIOIIEH U3 pa3HbIX HCTOYHUKOB.

Hcnonb30BaTh NPUOOPETCHHBIC 3HAHHUS U YMCHHS B TIPAKTUYCCKOW JIEATSILHOCTH U MOBCEIHEBHOW YKU3HU IS
OOBSCHCHHSI XWMM. SIBJICHUH, MPOUCXOSAIIUX B OBITY M Ha NPOHW3BOJCTBE, U JJS JKOJIOTMUYECKU TPaMOTHOTO
MOBEJICHUSI B OKpYKalolel cpese, a TakyKe JJIs OICHKU BIUSHUS XHMM. 3arps3HCHUS OKPY’KaloIIeld Cpenbl Ha
OpraHu3M YeJIOBEKa U JIPYTHE >KUBBIC OPraHU3MBI, JJISI OXPaHbl OKPYKAIOIIEH Cpeabl OT MPOMBIIUICHHBIX
OTXOJ0B.



Hcnoasdyemsbrii YMK:
1. Tabpuenan O. C. Xumus. 10 knacc. ba3oBblit ypoBeHb: YueOHUK 17151 00111€00pa30BaTeIbHBIX
yupexaenuit. - M.: Ipoda, 2014.

2. Tabpuenan O.C. IlporpamMma Kypca xumuu 1i1s 8 — 11 xiaccoB 0011e00pa3zoBaTeIbHBIX
yupexaenuit, - M.: JIpoda, -2010 r. ctp.27;

3. Henwucona B. I'. Xumus 10 knacc: [Toypounslie miansl. - Bonrorpan: Yuutens, 2003 1. -151 c.

4. AcradweB C.B. Ypoku Xxumun ¢ mpuMEeHeHHEeM HHPOPMAIIMOHHBIX TexHoyoruii 10-11 kimacchl, ¢
3JICKTPOHHBIM MPHUIIOKEeHUEM, - M.: «['mooycy», 2009.

5. bormanora H.H., Bacrokora E.}O. CO0pHHK TECTOBBIX 3aJIaHU JJIsI TEMATHYECKOTO M HTOTOBOTO
KOHTpoJis, xuMust 10-11 knaccel, - M.: «MuaTtemnext-Lentpy, 2009.

6. [lamobypyesa T.JI. Paboune nporpamma k YMK [abpuensn O. C. Xumus 10-11 xnaccos. M.:
Hpoda, 2013.

7. [Tabpuenan O. C. Xumus. 11 xnacc. ba3oBbiii ypoBeHb: YUeOHUK 1J1s1 00111€00pa30BaTeIbHBIX
yapexaeHuit. - M.: [Ipoda, 2014.

8. Tabpuenan O.C. Ilporpamma kypca xumuu st 8 — 11 kimaccoB o01ieo0pazoBaTenbHBIX
yupexaenuit, - M.: JIpoda, -2010 r. ctp.27;

9. Pabouue npocpammor k YMK O.C. I'abpuensna. Xumus 10-11 kinaccer: y4e0HO-METOIUYECKOE
nocoowue/ coct. T.JI. F'amOyprieBa. — M.: [Ipoca, 2013 — 187 c.

HNuTepHer—pecypcenl u nugposbie o0pasoBatenbHblie pecypesl (LIOPbI)

1. http://www.edu.ru — IleHTpaysbHBIH 00pa30BaTEAbHBIA IMOPTAJ, COACPKUT HOPMATHBHBIC
JOKYMEHTbl MUHHCTEPCTBA, CTaHAApThl, HH(POPMALUIO O IPOBEAECHUE OSKCIIEPUMEHTa, CepBep
UH(POPMALMOHHON MOIEPKKH EAMHOTO rocyJapCTBEHHOTO 9K3aMEHa.

2. http://www.fipi.ru — mopran uHGOPMAMOHHON MOJEPKKH SAMHOTO TOCYIAPCTBEHHOTO 3K3aMeHa.

3. http://www.chemnet.ru — snexTpoHHas OHMOJIMOTEKA IO XUMUH.

MarepunanbHO-TeXHH4YeCKOe o0ecrieyeHune:

1. Harnsigabie mocoOus: cepuu TaOJIUIl 10 XMMHUH, KOJUICKIIMHA, MOJACIIA MOJIEKYJI, HAOOpHI MOJenei
aTOMOB JJIsl COCTaBJIEHUS MOJIEJIEN MOJIEKYJI KOMILJIEKT KPUCTAJIIMYECKUX PELIETOK.

2. Ilpubopsl, HAOOPBI MOCYBI, TA00PATOPHBIX MPUHAIICKHOCTEH JJIST XUMUYECKOTO SKCIIEPUMEHTA,
HaOopel peakTHBOB. Hamuume maboparopHOro oOOpyIOBaHUS WM PEAKTUBOB IO3BOJISIET (POPMHPOBATH
KyJbTypy Oe3omacHOro oOpaleHHs C BELIeCTBAMH, BBINOJIHATh SKCIEPUMEHT IO PACIO3HABAHUIO
BO)XHEHIINX OPraHUYECKUX BEIIECTB, MPOBOJUTH IKCHEPUMEHTAJIbHBIE PAOOTHI HCCIEI0BATEIBCKOIO
XapakTepa.

3. Hanmume kommbproTepa B Kiacce, JOCTyma B KaOumHeTe K pecypcam HWHTepHeT, Hammuue
KOMIUIEKTa KOMIIAKT-AMCKOB IO IMPEIMETY MO3BOJIAET CO3/1aBaTh MYJIbTUMEAMMHOE CONPOBOXKIECHUE
YPOKOB XHMHUH, TPOBOAMTH YYAUIUMUCA CaMOCTOSTEIbHBIH MOHUCK XHUMHUYECKOW HH(OpManuy,
MCIIOJIb30BaTh KOMIBIOTEPHbIE TEXHOJIOTHH JUIsl 00pabOTKU U Mepeaadyn XUMUYecKol nHdopmanuu, eé
IPEJICTaBJICHUS B pa3IMYHbIX (hopMax.
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