AHHoTanus K padoueit nporpamme no xumuu 10-11 k.

Pabogas nporpamma mmo xumuu A 10-11K1accoB cocTaBieHa Ha OCHOBE:

» @enepasbHOTO KOMIIOHEHTA TOCYJAPCTBEHHOTO CTAaHIApTa CPEJHEro o0Iero oopa3oBaHusl Mo
XUMUH;

» IlpumepHOIi IporpaMMbl CPEIHETO 00IIET0 00pa30BaHus 10 XUMUH,

» Asropckoii nporpammsl o xumuu O.C. I'abpuensina.

» OenepanbHblii TEPeYCHb YUCOHMKOB, PEKOMEHIOBAHHBIX (IOMYIICHHBIX) MUHHCTEPCTBOM
o0pa3oBaHHsi K HCIIONB30BaHUIO B 00pa30BaTEeIbHOM IMpolecce B 00pa30BaTEIbHBIX YUPEKACHUSIX,
peanu3yronmx o0pa3oBaTenbHbIe MporpaMmMel ob1iero oopasosanus Ha 2018-2019 y4ueOHbIi ro.

Jannas mporpamMMa KOHKPETH3HpPYET COJAEpKaHHWE CTaHjaapra, AaéT pachpelelieHHe Y4eOHBIX
YacoB 10 pazjesiaM Kypca, TOCIeA0BaTeIbHOCTh U3YUCHHS TEM H Pa3leioB ¢ YUYETOM MEKIPEIMETHBIX U
BHYTPHUIPEJMETHBIX CBs3€H, JIOTHMKM y4eOHOTO MpOIlecca, BO3PACTHBIX OCOOCHHOCTEH O00yYaromuxcs
00pa3oBaTeIbHOTO YUpeXIeHHs. B mporpamme ompenenéH mepedeHb JAEMOHCTpAIvid, J1abopaTOPHBIX
OTMBITOB, MPAaKTUYECKUX 3aHATHH M pacy€THRIX 3agad. [Iporpamma MoauduIMpoBaHa COTIACHO
JeicTByromeMy OazucHOMy y4yeOHOMY TuiaHy. [Ipy M3MEHEHHH TpPOTpaMMBbI 00BEM COJCPIKAHHS HE
YMEHBIIIEH U COOTBETCTBYET TpeOOBaHWAM cTaHAapTa. KOHTpOJib 3a ypoBHEM 3HAHHMN OOydaromuxcs
nmpeayCcMaTpuBacT NPOBECACHUC CaMOCTOATCIIbHBIX, IPAKTUYCCKUX, KOHTPOJIbHBIX pa60T 110 TEMaM.

[Iporpamma kypca xumuu s oOydaromuxcs 10 — 11 kimaccoB 001eoOpa3oBaTeIbHBIX
yapexaeruit (arop O.C. ['abpuensiH) paccuntana Ha 2 T0/1a, KOTOPBIE BKIIIOYAOT 68 yaeOHBIX 4acoB U3
pacdeta 1 4ac B Henemo.

[Mpeanaraemas nporpamma MpeaycMaTpuBaeT CIeAyIONIyI0 OpraHU3aluio polecca 00yIeHus:

* 10 xiace — 34 yaca

* 11 xiace — 34 yaca

IIporpamma peanusyetcst Ha ocHOBe ucnonb3oBaHus Y MK, pekomennosanueix MO:

Hcnoabzyembiii YMK:
1. T'abpuensn O. C. Xumus. 10 knacce. ba3osslit ypoens. — M.: Ilpoda, 2014.
2. I'abpuensu O. C. Xumus. 11 knacc. basossiit yposens. — M.: JIpoda, 2013
3. Xumms. 8-11 xmaccel: paboume mporpammbl no yueOnukam O.C. T'aGpuensna/ aBt.-coct. I'.H.
Macnakosa, H.B. Cadponos. — Bonrorpan: « YUUTEJIby, 2016. — 203 c.;

4. Koncmpyxmop pabouux npoepamm. Xumus 8-11 xraccol. Pabouue npoepammor no yueonuxam O.C.
Tabpuensana: uzoamenvcmeo « VYYUTEIIby, 2014 2.;

Pabouass mporpamma Mo XHMMHUHU COCTaBjieHa Ha ocHoBe denepalbHOTO KOMIIOHEHTa
rOoCyJapCTBEHHOTO CTaHAapTa CpelHero oomero oOpa3oBaHUs, IPUMEPHOW IPOTrPaMMBI
OCHOBHOTO 00Iero o0pazoBaHusl MO XUMHMM M aBTOpckoil mporpammbl O.C. T'abpuensna,
cooTBercTByOIEe dDenepasbHOMY KOMIIOHEHTY TOCYAAPCTBEHHOIO CTaHAAapTa OOILero
oOpa3oBaHus U JomylieHHOH MuHuctepcTBOoM 00pa3oBaHus U Hayku Poccuiickoit @enepanuu
(Paboune mporpammbl k YMK O.C. TI'aOpuensna. Xumusa. 8-11 kmaccel/ aBt.-coct. ['.U.
Macnakosa, H.B. Cadponos. — Bonrorpan: «YUUTEJIby, 2016. — 203 c.).

JlaHHas mporpaMMa KOHKPETU3HPYET COAEpKAaHUE CTaHAapTa, AaéT pacupeeseHre y4eOHbIX
4acoB II0 pasfesliaM Kypca, IOCIEJ0BaTeIbHOCTh HM3YyUEHUS TEM U pasfelioB € Y4ETOM
MEXIMPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTMKM Y4eOHOro mpolecca, BO3PACTHBIX
ocobeHHocTel ywamuxcsa. B mporpamme omnpenenés nepeyeHb JeMOHCTpalMid, 1abopaTOPHBIX
OTIBITOB, MPAKTUYECKHUX 3aHATUN M pacUETHBIX 3a]au.

Kontpons 3a ypoBHeM 3HaHUIl OOydaloLMXcs TpeAyCMaTpUBaeT IMpOBEJECHHE
CaMOCTOSITENIbHBIX, IPAKTUYECKUX, KOHTPOJIBHBIX pabOT MO TEMaM.

HEJIA U 3AJAYA YYEBHOI'O IPEAMETA
I'nasnvle yenu cpeonezo oouiezo oopazosanus:
* (opMHUPOBaHHE EIOCTHOTO MPEACTABICHUS O MHPE, OCHOBAHHOTO Ha MPUOOPETCHHBIX
3HAHMSIX, YMEHUSIX U CIIOCO0aX JesITeNIbHOCTH;
* IpHOOpETeHHEe OmbITa PA3HOOOpa3HOW  JEATENLHOCTH, OIBITA TO3HAHUSA W
CaMOTIO3HAHUS;



* TOATOTOBKA K  OCYIIECTBICHHIO  OCO3HAHHOTO  BHIOOpa  HMHIUBUAYaTbHOU
00pazoBarenbHON WK MPOo(HeCCHOHATBLHON TPACKTOPUH.

bonbuioit Bkiag B JOCTHKEHHE TJIABHBIX IIeJIel CpeqHero oomero oOpa3oBaHMs BHOCUT
u3zyyenue Xumuu, KOTOpoe nPU3eano odecneuums:

1) hbopmupoOBaHHE CHCTEMbI XUMHUYECKUX 3HAHWN KaK KOMIIOHEHTA €CTECTBCHHOHAYYHOM
KapTUHBI MUDA;

2) pa3BUTHE JIMYHOCTH OOYYAIONIMXCS, HMX HHTCIUIEKTyalbHOE U  HPABCTBEHHOE
COBEpIIICHCTBOBAaHUE, (POPMUPOBAHUE Y HHUX TYMAHUCTHUYECKUX OTHOIICHHA U JKOJOTHYCCKH
1eJIeCO00Pa3HOro MOBEACHHUS B ObITY U TPYIOBOU JESTENbHOCTH;

3) BBIpabOTKY y OOydarommMxcsi MOHUMaHHs OOIIECTBCHHOH MOTPEOHOCTH B pPa3BUTHHU
XUMHH, a TaKke (OPMUPOBAHUE Y HUX OTHOILIEHUS K XUMHUU KaK BO3MOXKHOU 00J1acTH Oyay1ieit
MPAKTUYECKOU JIESITENBHOCTH;

4) popmupoBaHue yMeHHi 0e30MacHOro OOpaIlleHHs C BEIIECCTBAMH, HCIIOJIb3YEMBbIMH B
MOBCEIHEBHOW KU3HU.

H3yuenue xumuu 6 cmapwieil wikone Ha 0a3060mM ypo6He HANPAGIEHO HA O00CHUIICEHUE
cneoyrowux yeneii:

» OCBOeHHMe CHCTeMBl 3HaHMH O (QyHIAMEHTAIBHBIX 3aKOHAX, TEOpUsX, (aKkTax XUMUHU
HGO6XO[II/IMI>IX JJI1 IIOHUMaHUus Haquoﬁ KapTUHBI MUPA,

> OBJajileHHe YMEeHHSIMH XapaKTepu30BaTh BEIIECTBA, MaTepHAIbl M XHMHUYECKHE DPEaKIHy,
BBIIIOJIHATH na6opaTopHme OKCIICPUMEHTEBI;, IMPOU3BOJUTL PACUCTBlI IO XHUMHUYCCKUM (I)OpMYHaM u
YpaBHCHUAM; OCYHICCTBIIATH IIOUCK XUMHYECKOMN HHq)OpMaLIPII/I U OLCHUBATb €€ JOCTOBECPHOCTDL,
OPHEHTUPOBATHCS U NPUHUMATh PELLICHNS B IPOOJIEMHBIX CUTYaLUsIX;

» pa3BUTHE II03HABATEIBHBIX HMHTEPECOB, MHTEIUIEKTYAIBHBIX W TBOPYECKHX CIIOCOOHOCTEH B
MPOIIECCE CaMOCTOSTEILHOTO MPUOOPETEHUS XUMHUYECKMX 3HAHUH C HCIIOJIb30BAHUEM Pa3IHUYHBIX
WCTOYHUKOB MH(OpPMALMHM, B MPOLECCE M3YyUYCHHS XMMHUYECKOM HayKd M €€ BKIaJa B TEXHUYECKUH
MPOrpecc LUUBUIU3ALNN, CI0XKHBIX W MPOTUBOPECUMBBIX MyTEH pa3BUTHUS WACH, TEOPUA M KOHLECMLUN
COBPEMEHHOUN XUMUU;

» BocnuTanue YOEXKICHHOCTH B TOM, YTO XWMHS — MOUIHBI WHCTPYMEHT BO3JCHCTBUSI Ha
OKPYXKAIOIYI0 CpPERY, W YYyBCTBO OTBETCTBEHHOCTH 3a NPHUMEHEHHE MOIYYEHHBIX 3HAHUU M yYMEHUWH
MMO3UTUBHOU POJIn XUMHU B KU3HU COBPEMCHHOT'O O6HIeCTBa, HCO6XOIII/IMOCTI/I XUMHUYCCKH I'PpaMOTHOI'O
OTHOIIIEHHUS K CBOEMY 3I0POBBIO U OKpPY>KaIOIIEH cpenie;

» TNpHMeHeHHe TOJTYYCHHBIX 3HAHMH M yYMEHUH Ui O€30MacHOr0 HCIOJIb30BaHUS BEIIECTB M
MaTepuajoB B OBITy, CEIbCKOM XO3SIICTBE M Ha IPOU3BOJACTBE, PEIICHHUsS NPAKTUYECKUX 3a7ad B
TOBCEIHEBHON KW3HU, NPEAYNPEKJCHUS SBJICHUM, HAHOCSAIIMX Bpel 3/I0POBBIO UEJIOBEKAa W
OKpY’Kalolllel cpezne, NPOBEICHHE HCCIENOBATENbCKUX paboT, CO3HATENLHOrO BhIOOpa mpodeccui,
CBSI3aHHOU ¢ XUMUEH.

Bknao yueonozo npeomema 6 oocmusicenue yenei cpeonezo oouieco oo0pazoeanus

Cpennee ob1iee 00pa3zoBaHne — TPEThsl, 3aKIIOUUTENbHAS CTYIIEHb O00IIET0 00pa3oBaHusI.
Copneprxanue cpeHero oouiero o0pa3oBaHus HANIPABICHO HA PeLICHUE ABYX 3a]1ad.

1 3aBepmienne 001€00pa30BaTENHFHON TOATOTOBKA B COOTBETCTBUM C 3aKOHOM «O0
00pa3oBaHUM.

2. Peanmuzanust  mpeanpodeccHoHaNbHOTO 00IIero o0pa30BaHUs, KOTOPOE IO3BOJISIET
00ecreynTh MPEeeMCTBEHHOCTh 00IIEro U MpodecCHOHANbHOT0 00pa3oBaHusl.

OnHoil W3 BaXHEWINUX 3a7ad ATOTO JTama SIBISETCS TMOATOTOBKA OOYyYaroOmUXCs K
OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY KM3HEHHOTO U TpPO(EeCCHOHAIBHOTO IYTH.
OOyuJatonuiecss JODKHBI HAYYHTHCS CaMOCTOSITEIIEHO CTaBUTh ILEMH W OIPENENATh MyTH HX
JOCTHIKEHUS, UCIIOJIb30BaTh MPUOOPETEHHBIN B IIKOJIE OMBIT JIEATEIHHOCTH B PEATbHOMN KU3HH,
3a paMKaM¥ y4eOHOTO0 Tpoliecca.

3adauu uzyuenus xumuu é cmapuieii wKoe:

* Chopmuposams y oOy4arOIIMXCsl 3HAHHMS OCHOB XUMHYECKON HAYKW: BOXXHEHIINX (PaKTOPOB,
TIOHSITHI, XUMHUYECKMX 3aKOHOB U TEOPHUH, s3bIKa HAYKH, JOCTYITHBIX 000OMEHUH MHPOBO33PEHYECKOTO
Xapakrepa.



* Pazeump ymeHusi HaONIOAATh M OOBACHATH XUMHUYECKUE SIBICHUS, MPOUCXOJIINE B MPUPOE,
nmabopaTopuu, B IOBCETHEBHOM KU3HU.

* Chopmuposams crielMalIbHBIX YMEHUH: 0OpaIiaThCs C BEUICCTBAMM, BBITIOIHITH HECIIOKHBIC
JKCIICPUMEHTHI, COOJIO/Iasi paBUjia TEXHUKH O€30MaCHOCTH; TPAMOTHO MPUMEHSITh XUMUYCCKUE 3HAHUS
B OOIIIEHHUHN C TIPUPOIOH U B TIOBCETHEBHOM KU3HH.

* Packpoimbs TyMaHUCTHUYECKYIO HANPABICHHOCTb XHWMUH, €€ BO3PACTAIOLICH pOJIM B PEIICHHUU
TJIAaBHBIX MTPOOJIEM, CTOSIIIIUX TIEPE]] YSI0BEUSCTBOM, U BKIIa/Ia B HAYYHYIO KAPTHHY MHpa.

* Pazeump MTMIHOCTH OOYYAIOIINXCS: X MHTEJUIEKTYAIbHOE U HPaBCTBEHHOE COBEPIIICHCTBOBAHHE,
chopMHpOBaTh y HUX T'YMaHUCTHYECKHE OTHOIIEHHS W JKOJOTHYECKH IIeJIeco00pa3HOro IMOBEACHUE B
OBITY W B IpOIIECCE TPYIOBOU ACSITCIHHOCTH.

* Chopmuposams y 00y4aromuxcsi KOMMYHUKATUBHOHN M BaJI€OJIOTHUECKON KOMIIETCHTHOCTEH;

* Bochnumams OTBETCTBEHHOE OTHOIICHHWE K TIPUPOAE, OEpexHOe OTHOIIeHHE K y4eOHOMY
000py/IOBaHUIO, YMEHHUE KUTh B KOJUIGKTHBE (0OOIIATBCS M COTPYIHUYATH) depe3 y4eOHBIN marepual
KaXJI0T0 YpOKa.

OBIIASI XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA

OcoOeHHOCTH cojliepkaHusl 0Oy4YEHUsT XUMHUU B CpPeIHEN IIKOoJie 00YyCIOBIIEHBI crienu(pUKon
XMMHUU KaK HayKd U TOCTaBJICHHBIMM 3ajadaMd. OCHOBHBIMM IPOOJEMaMHU XMUMHUU SIBIISIOTCS
U3y4eHHE COCTaBa M CTPOCHUS BEILECTB, 3aBHCHMOCTH MX CBOWMCTB OT CTPOCHHS, MOJTY4YECHHUE
BEILECTB C 33/IaHHBIMHU CBOWCTBAMH, HUCCIIEIOBAHUE 3aKOHOMEPHOCTEH XUMHUYECKHX PEaKIUH U
nyTeil ympaBieHUs UMM B IENAX IMOJNyYeHHS HEOOXOAMMBIX YEIOBEKY BEUIECTB, MAaTEPHUAJIOB,
sHeprun. [losTromy B pabodell mporpaMmMe IO XUMHHM HalIM OTPAXEHHE OCHOBHBIC
cofieprKaTeIbHbIE INHUM:

* (BEILECTBO» - 3HAHHE O COCTAaBE M CTPOCHHHM BEIIECTB, X CBOMCTBAX M OMOJIOTHYECKOM
3HAYCHUU;

* «(XMMHUECKas PeaKlus - 3HaHHE O MPEBPAIICHHUSIX OJHHUX BEIIECTB B JIPYrHe, YCIOBHUSIX
NPOTEKAHMS TAKUX MPEBPALICHUN U CIIOCO0AX YIPABICHUS PEAKLIUIMHU;

* «IIPUMEHEHHE BEUIECTB)» - 3HAHUE M OIBIT 0E30IacCHOr0 OOpalIeHUs] C BEIIECTBAMH,
MaTepHrajaMH U IpoIeccaMy, He0OXOIMMBIMU B OBITY U Ha MTPOU3BOJICTBE,;

* I3BIK XUMHUHM» - ONEPUPOBAHME CHUCTEMOM BaXXHEHUIIMX XUMHMUYECKHX IOHSITUN, 3HaHUE
XUMHYECKOH HOMEHKIIATYphl, a TaK)Ke BIIAJICHUE XUMHUYECKOW CHMBOJIMKON (XMMHUYECKHMU
dopMynaMu 1 ypaBHEHHUSIMH).

[Iporpamma mnpemgycmaTpuBaeT QOpMHpOBaHHE Yy OOydYarOmuXcs OOmEey4eOHbIX YMEHUH W
HaBBIKOB, YHUBEPCAJIbHBIX coco0oB JACATCIIbHOCTHU u KIIFOYEBbBIX KOMHCTCHHI/Iﬁl YMCHHEC
CaMOCTOATEIIBHO u MOTHBHUPOBAHHO OpraHu30BbLIBATH CBOIO IIO3HAaBATCIIbHY IO JACATCIIBHOCTD,
HCIIOJIB30BAHUEC JJICMCHTOB MNPHUYUHHO-CICACTBCHHOIO U CTPYKTypHO'(I)YHKHI/IOHaHLHOFO aHaJn3a,
OMPEACIICHUEC CYIIHOCTHBIX XapaKTCPHUCTHK HU3Yy4acMOro 06"beKTa; YMCHHE PAa3BCPHYTO 000OCHOBBIBATH
CYXKACHUA, OaBaThb OIPCACICHUA, NPUBOJUTL AOKA3aTCIbCTBA;, OLCHUBAHUC U KOPPEKTHUPOBKA CBOCTO
IMMOBCJICHUA B OKPYKAOIIEM MHPEC.

TpeOoBanne K YPOBHIO TIOJTOTOBKH OOY4YalOIIMXCA BKIIOYAIOT B ce0s1 Kak TpeboBaHUS,
OCHOBAHHBIC Ha YCBOCHHU W BOCHPOMU3BCACHUU leeGHoro mMmarepualia, IOHUMAaHUC CMbICIIa XUMHUYCCKUX
MOHATHM W SIBJICHMIM, TaK W OCHOBAHHBIE Ha O0O0JIEE CIOXKHBIX BHIAX IEATEILHOCTH: OOBSICHEHME
(1)I/I3I/ILICCKI/IX n  XUMHUYCCKHUX HBHCHHﬁ, MNPpUBCACHUC TIPUMEPOB MPAKTHYCCKOTO HCIIOJIb30BaAHUA
HN3ydaCMbIX  XUMHUUYCCKHUX SIBJIICHMH W  3aKOHOB. Tpe6OBaHI/Ie HaIllpaBJICHbl Ha  pCaiu3aluro
ACATCIIBHOCTHOI'O, ITPAKTUKO-OPUCHTUPOBAHHOT'O U JIMYHOCTHO-OPUCHTHUPOBAHHBIX ITOAXO0J0B, OBJIaICHUC
yJalmyuMucsa criocobamu HHTCHHCKTY&HBHOﬁ u HpaKTH‘IeCKOﬁ ACATCIbHOCTH, OBJIAACHUC 3HAHUAMH H
YMCHHAMU, BOCTpC6OBaHHLIMI/I B HOBCCHHGBHOfI JKU3HHU, MO3BOJAIOIIMMU OPHUCHTUPOBATHCA B
OKpY’KaroIeM MHUpe, 3HAUNMBIMHU JJIsI COXpaHEHHUs OKPYKAIOIIEH CPebl U COOCTBEHHOTO 3/I0POBBSI.

MECTO YYEBHOTI' O IIPEJIMETA B YYEGBHOM IIJIAHE
B basucHoMm yueOHOM ITaHe CpenHel IIKOJbl XMMHS BKIIOUeHa B pazaen «Copep:kaHue,
dbopMHupyeMoOe yIaCTHUKaMU 00pa30BaTEIHHOTO Mporeccay. O0yJaroniuecss MOTyT BBIOpaTh JIst
W3YYEHHUS WIH UHTETPUPOBAHHBIN KypC €CTECTBO3HAHMS, WM XUMHUIO Kak Ha 0a30BOM, Tak U Ha
yriayOJIeHHOM ypOBHE.



Pabovas mporpamMMa 1mo XuMHHM JJIs1 CpeTHEro o0IIero oopa3oBaHMs COCTaBIIEHA U3 pacyera
4acoB, yKa3aHHBIX B ba3ucHoM ydueOHOM IuTaHe 00pa30oBaTEIbHBIX YUPEKIACHUN OOIIero
oOpasoBanus: o 1 4 B Hexenmto (68 4 3a 1Ba roja o0y4deHus ) Ha 6a30BOM ypOBHE.

OCOBEHHOCTHU U3YYEHUA XUMHUHU HA BA3OBOM YPOBHE

MeTtoo0m0rn4eckoii OCHOBOW MOCTPOCHUS Y4E€OHOTO COIEpX aHUS XUMHUU JUIs CpeAHen
MIKOJIBI 0a30BOTO YPOBHSI SIBUJIACH UOe€A UHMEZPUPOBAHHO20 Kypcd, HO HE €CTECTBO3HAHMUSA, a
xumun. Takoro Kypca, KOTOpbIA OJIM30K U MOHSATEH ThICAYaM POCCUHCKUX YUUTENEeW XUMUU U
JIOCTYIEH U UHTEPECEH COTHSM ThICAY POCCUMCKUX CTapIIEKIACCHUKOB.

CtpykTypa npeagaraeMoro Kypca pemaeT J1Be Ipo0yieMbl UHTErpallii B 00y4YE€HUU XUMUU.

[lepBass — 310 6HYMpUNpeOMemHas unmezpayus Y4eOHOW IUCHUIUIMHBI «XUMHUD». Wnes
TaKOW MHTErpaluyu JUKTYET CICIYIOUIYI0 OUYE€pPEIHOCTh U3YYEHHMs PA3[eiIOB XMMHUU: BHAYale, B
10 xmacce, m3ydaeTcsi opraHudeckas xuMmus, a 3arteMm, B 11 kmacce — oOmas xumusi. Takoe
CTPYKTYpUPOBaHUE MO3BOJISIET CHOPMHUPOBATH Y BHITYCKHUKOB CPEeJHEN IIKOJIBI IPEICTABICHUE
0 XMMHUHM KaK O LEJOCTHOM HAayKe, NOKa3aTb €AUHCTBO €€ IOHATHM, 3aKOHOB WU TEOPHIA,
YHUBEPCAIbHOCTh U IMPUMEHUMOCTh HUX KaK Uil HEOPraHWYECKOW, TaK M JUIsl OpPraHUuYecKOn
XUMUU.

Bropas — 3T0 wmedxcnpeomemnas unmecpayus, TO3BOJISIONMIAS Ha XUMUYECKoil 0aze
00BbeIMHUTD 3HAaHUS O (u3uke, OWonoruu, reorpaduu, SKOJIOTMA B €AMHOE IOHHUMAaHUE
OPUPOJBI, TO €CTh CHOPMUPOBATH LIETOCTHYIO €CTECTBEHHOHAYYHYIO KapTHHY OKPYKAIOIIETO
MUpa. DTO MO3BOJUT CTAPIICKIACCHUKAM OCO3HATh TO, YTO 0€3 3HAHWUU [0 XMMHUU BOCIPUSATHE
OKpY’Karoliero Mupa OyAeT HEMOJHbIM, a JIOJU, HE MOJYyYUBIINE TaKUX 3HAHUU, MOTYT CTaTh
HEOCO3HAHHO OMACHBIMU JJISi 3TOTO MHpPA, TaK KaK XHMHYECKH HETPaMOTHOE OOpaiieHue C
BelleCTBaMM, MaTepraIaMH U MPOLIECCaMH TPO3UT HEMAIbIMU OeaMHu.

Kpome 3Tux qBYX BEeIyIMX MHTETPUPYIOLIMX MJIEH, B Kypce Obljla peau30BaHa U elle oJiHa
- UHmMezpayus XUMU4eCKUX 3HAHUL C SYMAHUMAPHbIMU OUCYUNIUHAMU: UCTOPUEH, TUTEPATYPOH,
MHUPOBOU XYHI0)KECTBEHHON KYJIbTYpOi. DTO, B CBOIO OYepe/ib, MO3BOJISET CPEICTBAMH YI€OHOTO
mpeaMeTa 1Mmoka3aTh pojib XMMHUU U B COLIMAIbHOU cdepe YeIoBEYECKOM NeATENbHOCTH, TO €CTh
MOJIHOCTBIO COOTBETCTBOBATh MI€IM I'yMaHU3allUK B 00y4EHUU.

OpaHoYacoBO# Kypc XMMHU paccuMTaH Ha JBa roja oOyueHus 1o | 4 B HEAENO UK Ha OJUH
roJi o0yueHus 1o 2 4 B HEJIEIIIO.

B cTpykTypupoBaHMM Kypca OpraHMYeCKOW XMMHUM aBTOPbI UCXOIWIM U3 HJIEU Pa3BUTHUSA
yuyanmxcs Henpo(uiIbHBIX KJIACCOB cpeacTBaMu yuyeOHoro npeameta. C 1enblo yCUIeHUs poin
JIEAYKIUA B OOy4YEeHUH XUMUU BHAuajie JAIOTCS KPaTKUEe TEOPETUYECKHE CBEICHUS O CTPOCHHU,
KJIacCCU(UKALlMM, HOMEHKJIAType OpPraHMYeCKHX BEIIECTB, OCOOEHHOCTAX peakUuid ¢ HX
Y4acTHEM.

ChopMupoBaHHbIE TakuM O0pa3oM TEOPETHUYECKHWE 3HAHHUS 3aTeéM pa3BUBAIOTCS Ha
dakToNOrMuecKOM MaTepuase Mpu PaCCMOTPEHUH KIIACCOB OPraHUYECKUX coequHeHuil. B cBoro
ouepe]ib, TAKOM MOAXO0/ MO3BOJISIET U TIy0XkKe U3YUYNUTh CaMH KJIacChl OPTaHUYECKUX COEAMHEHMI.
OCHOBHBIM KpUTEpHEM O0TOOpa (PaKTUUECKOT0 MaTepHalia Kypca OpraHu4ecKoil XUMUU SBISETCS
ujes 1efenojiaranus, To €CTh OTBETa Ha PE30HHBIN BOIIPOC yUeHUKa: «A 3a4eM MHE, HE XUMUKY,
3TO HYXHO?». Ta e naes o BeAylIel poiu TEOPETUUECKUX 3HAHUH B MPOLIECCE TO3HAHUS MUPA
BEIIIECTB M PEAKIU CTaJla OCHOBHOMW JIJIsi KOHCTPYHPOBAaHHS Kypca obOmei xumuu. Ha ocHoBe
€MHBIX TIOHSATUH, 3aKOHOB M TEOPHH XMMHUU y CTAPIICKIACCHUKOB (HOPMHUPYETCs LETOCTHOE
MIPEJICTaBICHUE O XMMHUYECKON HayKe, O €€ BKJIaJie B €JMHYI0 €CTECTBEHHOHAyYHYIO KapTHUHY
Mupa.

[Iporpamma mpenycmaTpuBaeT (GOPMHUpPOBAHUE Yy YUYAIIUXCS OOIMIEydYeOHBIX yYMEHHH H
HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB JESATENLHOCTH M KIIFOYEBBIX KOMIIETCHIIMNA: YMEHUE
CaMOCTOSITEIbHO M MOTHBHPOBAHHO OPIaHW30BHIBATh CBOIO IMO3HABATENbHYIO JEATEIbHOCTH;
UCIIONIb30BaHNE DIIEMEHTOB MPUYMHHO-CIIEJICTBEHHOTO U CTPYKTYPHO-(YHKIIHOHATHHOTO
aHaJIM3a; ONpE/esIeHNE CYIIIHOCTHBIX XapaKTePUCTHK U3y4aeMOro 00beKTa; yMEHHE Pa3BEPHYTO



000CHOBBIBaTh CYXJICHHUS, JaBaTh OMNPEICIICHUS, MPUBOIUTH TOKA3aTENbCTBA; OICHUBAHHUE W
KOPPEKTHPOBKA CBOETO MOBEICHUS B OKPYIKAIOIIEM MHUPE.

TpeOoBaHHe K YPOBHIO MOJTOTOBKH OOYYarONIMXCS BKJIIOYAIOT B ce0s Kak TpeOoBaHUS,
OCHOBAHHBIC HAa YCBOCHMM M BOCIPOU3BEICHHWU YYEOHOTO MaTepualia, MOHMMaHHE CMbICIIA
XUMHUYECKHX MMOHSATUH U SIBJICHUI, TaK U OCHOBaHHBIC Ha 00JIee CIIOKHBIX BUIAX JCATCIHLHOCTH:
00BsICHEHHE (PU3MYECKUX W XUMHUYECKUX SIBICHHI, TPUBEJACHUE MPHUMEPOB MPAKTUYCCKOTO
WCIIOJIb30BAaHUSI M3YYaeMbIX XUMHUYECKHX SIBIICHUH M 3aKOHOB. TpeOoBaHHE HAMpaBICHBI Ha
pea3aImio IesITeIbHOCTHOTO, MPAKTHKO-OPUECHTUPOBAHHOTO M JINYHOCTHO-OPUEHTUPOBAHHBIX
MOJIXOJIOB, OBJIAJICHUE YYANIUMUCS CIIOCO0AaMU HMHTEIUICKTYAIbHOW ¥ MPaKTHYECKOU
NeSITeIIbHOCTH, OBJIaJICHHE 3HAHMSIMA ¥ YMEHHUSIMH, BOCTPEOOBaHHBIMU B TIOBCEAHEBHOM KH3HH,
MO3BOJIIIOIIMMU  OPUCHTHPOBATHCS B OKPYXKAIOMIEM MHUpPE, 3HAYUMBIMU JJIsi COXpPaHEHUS
OKpY’Karomien cpeibl 1 COOCTBEHHOTO 3/I0POBBSI.

JIMYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE PE3YJIbTATbBI
OCBOEHUSA COAEPKAHUSA KYPCA 10-11 KIIACCA
Pe3ynvmamul uzyuenus npeomema:
JesaTenbHOCTh yuuTenss B OOy4eHUH XUMHH B CpeAHell (TOJHOM) IIKOJIE JOKHA OBITh
HaIpaBlieHa Ha JOCTHKEHUE 00YYAIOIIUMHUCS CIACAYIOUINX JIUYHOCIHBIX PE3YNbMaAnmos:

1) B yennocmuo-opuenmayuonnoil cgepe — UYYBCTBO TOPAOCTH 33 POCCHICKYIO
XMMHUYECKYIO HAYKy, TyMaHH3M, OTHOIIICHHE K TPYAY, LEeNCYCTPEMIICHHOCTD;
2)B mpyodosoil c¢hepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JaiibHEUIICH

00pa3oBaTeNbHOM U MPO(HECCHOHAIBHOM TPACKTOPHUH;

3) B nosnasamenvbHoll {KOSHUMUBHOLU, UHMELLEKMYATbHOU) cghepe — YMEHHUE YIPaBIIsATh
CBOCH T03HABATEIILHOW JCATEIbHOCTBHIO.

Memanpeomemuoimu pe3yibmamamu SBISIFOTCS:

1) ucronp30BaHUEe YMCHUI W HABBIKOB PA3JIMYHBIX BUIOB [MO3HABATEIHLHON NESTEILHOCTH,
NPUMEHCHHHM  OCHOBHBIX  METOJIOB  IO3HaHHWS  (CHCTEMHO-MH()OpPMAIMOHHBIA  aHaJm3,
MOJICIIMPOBAHKE) ISl M3YUYEHUS Pa3IMUHBIX CTOPOH OKPYKAIOIIeH AeHCTBUTEILHOCTH;

2) UCTIOIb30BAHUE ~ OCHOBHBIX  HWHTEIUICKTYaJbHBIX  ONepaiuii: (popMylIupoBaHHE
THIIOTE3, aHAJIM3 M CHHTE3, CpaBHEHHE, 0000IIEeHNE, CUCTEeMATH3aIHs, BBISBJICHHE MPUIUHHO-
CJIEZICTBEHHBIX CBSI3€H, OUCK aHAJIOTOB;

3) yMeHHe TeHEepHpOBaTh HICU M ONPEACISATh CPEACTBA, HEOOXOMUMBIC IS HX
peanu3anuu;

4) yMeHUE ONpENesaTh LU M 33aJau JeSITeIbHOCTH, BBIOMPATh: CPEICTBA pean3aIliu
eI U IPUMEHATh UX Ha TPAKTHKE;

5) UCTONIb30BaHUE PA3TUYHBIX UCTOYHUKOB JUUIS MOJYYCHUS XUMHUYECKOH MH(POPMAIIUH,
NOHMMaHHE 3aBHCUMOCTH COJAEp)KaHUS M (OpPMbI MpeACTaBIeHUs HHPOPMALUU OT Iesel
KOMMYHHKAIIHH U aJipecaTa.

B obnactu npeomemmwvix pezynvmamog w3ydeHHE XUMHUHM NPEAOCTABIAET YUCHHUKY
BO3MOXXHOCTh Ha CTYNEHH CpeAaHero (MojHoro) oOmiero o0pa3oBaHHsS HAayuyuThCS Ha
NnpopuILHOM YyPOBHE

1) B nosnasamenvroui cihepe:

a) JlaBaTh OIIPEEIICHUs U3yUYEHHBIM IIOHATHUAM;

0) ONUCHIBATh JIEMOHCTpPAI[MOHHBIE u CaMOCTOSITENIBHO IIPOBEJICHHBIE
HKCIIEPUMEHTBI, UCTIONB3YS JIJIsl 3TOTO €CTECTBEHHBIHN (PYCCKUM, pOTHOMN) A3BIK U SI3BIK XUMHUU;

B) OOBSACHATH CTPOEHHWE U CBOWCTBA M3YYEHHBIX KJIACCOB HEOPraHUYECKUX U
OpraHUYECKUX COCAVHECHUM;

r) KJIaCCU(UIIUPOBATh N3yUE€HHbIE OOBEKTHI U SIBICHUS;

1) HaOJII0aTh  JEMOHCTPUPYEMbIE M CAMOCTOSITEIBHO IPOBOJUMBIE  OIBITHI,
XUMHUYECKHE PeaKIUu, IPOTEKAIOIINE B IPUPOJE U B OBITY;

e) UCCJIEN0BATh CBOMCTBA HEOPraHUYECKUX U OPTaHMYECKUX BEIIECTB, ONPEACIATH

X IPUHAJJIC)KHOCTh K OCHOBHBIM KJlIaCCaM COGﬂHHeHHﬁ;



x) 0000mIaTe 3HAHUS U JieNaTh OOOCHOBaHHBIE BBIBOABI O 3aKOHOMEPHOCTSAX
U3MEHEHHUS CBOWCTB BEILECTB;

3) CTPYKTYPUPOBAaTh YU€OHYIO0 HH(POPMALIUIO;

1) UHTEPIPETUPOBATh NHPOPMALIHIO, ITOJYYEHHYIO U3 APYIMX UCTOYHHUKOB, OLICHUBATh €€
HAay4YHYIO JI0CTOBEPHOCTH;

K) OOBSCHATH 3aKOHOMEPHOCTH IPOTEKAHUS XHMHUYECKHUX pEaKLMH, MPOTrHO3UpPOBATh
BO3MOXXHOCTh HMX TIPOTEKaHUS Ha OCHOBE 3HAHMM O CTPOEGHUHM BEIIECTBA M 3aKOHOB
TEPMOJIMHAMUKH;

J) OOBSACHATH CTPOEHHE aTOMOB 3JIEMEHTOB |—4-ro mnepuoioB C HCIOJIb30BAHHEM
3JIEKTPOHHBIX KOH(UIypaluil aToMOB;

M) MOJICIHMPOBATh CTPOEHHUE IMPOCTEHIINX MOJEKYJT HEOPraHMYEeCKHX M OPraHMYeCKHX
BEIIIECTB, KPUCTAIIIOB;

H) IIPOBOJIUTH PACUETHI 0 XUMUYECKUM (POPMYJIaM U YpaBHEHUSIM;

0) XapaKTepH30BaTh U3yUCHHbIE TEOPHH;

) CaMOCTOSITENIbHO J0OBIBaTh HOBOE Ui ce0si XUMHUECKOE 3HAHHUE, UCIIONIb3YS JUIS
3TOrO JOCTYIHbIE HCTOYHUKH HH(POpMALIUH;

2) B UeHHOCMHO-OpUeHMAYUoOHHOU chepe — TPOTHO3HPOBATH, AHAIU3UPOBATH U
OLIEHUBATh IOCIEACTBUS JUIsL OKpY)Karolled cpeasl ObITOBOM W NPOU3BOJCTBEHHON
JESITEIbBHOCTH YEJIOBEKA, CBA3aHHOM C NepepadOTKON BELIECTB;

3) B mpyoosoii cghepe — CaMOCTOSTENILHO IJIAHUPOBATH U MPOBOIUTH XUMHUYECCKUIN
AKCIIEPUMEHT, COOJIIoAas mpaBuia Oe30macHO padOThl C BEIIECTBAMH U JAOOPATOPHBIM
000pyI0BaHUEM;

4) B cghepe usuueckou Kyibmypbl — OKa3bIBaTh MEPBYIO MOMOIb MPH OTPABICHUSX,
0’KOTax M IPYTHX TPaBMax, CBSI3aHHBIX C BEIIECTBAMU U TAOOPATOPHBIM 000PYI0BAHUEM.

B cmanoapme npogunbnoco ypoeHs cucmema 3HAHUU O XUMUYECKUX DIeMeHmax u
CBOUCMBAX UX COCOUHEHUN PACUUUPAEMCs U YelyOiaemcs Ha OCHO8e NPeOCmasieHuli 0 CIpoeHUl
gewecmea, XuMUYeCKol C8A3U U 3AKOHOMEPHOCMAX NPOMEKAHUSl XUMUYECKUX peaxyul,
PACCMamMpusaemvlx ¢ mMouKu 3peHus XUMUYECKOU KUHeMUKU U XUMUYECKOU MepMOOUHAMUKU.
Tem camvim obecneyugaemcs NOO20MOBKA BbINYCKHUKO8 WIKOIbL K NPOOOANCEHUIO 00PA308aHUsL
8 CPeOHUX CNeYUaIbHbIX U BbICULUX YYEOHBIX 3a8e0eHUsX, NPODULL KOMOPLIX npedycmampusaem
usyyeHue Xumuu, u nociredyrowel npogheccuoHaIbHOU 0esiImeIbHOCHU.

OPI'AHH3AIIUA YYEEHOI'O IIPOLIECCA ITPH H3YYEHHHU XUMHH

B crapmem noapoctkoBoM Bo3pacte (15—17 ner) Benymiyto poiib UTpaeT AesATeIbHOCTh MO
OBJIAJICHUIO CUCTEMOI HayYHBIX MOHSTUN B KOHTEKCTE MPEABAPUTEIHLHOTO MPO(HECCHOHATBHOTO
caMmoollpe/ieieHusl. YCBOEHHE CHCTEMbl HAy4yHbIX HOHATHH (OpMHpPYET THI MBILIUICHUS,
OPUEHTUPYIOLINHI MOIPOCTKA Ha 0OIIEKYIbTYPHBIE 00pa3Libl, HOPMBI, STAJIOHBI B3aUMOIEHCTBUS
C OKpYXaloUIMM MHPOM, a TaKK€ CTAaHOBUTCSI MCTOYHHKOM HOBOTO THUIIA ITO3HABATEIbHBIX
UHTEPECOB (HE TOJNBKO K (pakTaM, HO M K 3aKOHOMEPHOCTSIM), CPEACTBOM (HOPMUPOBAHUS
MHUPOBO33PEHUS.

Takum o00pazoMm, ONTHMaiIbHBIM CIIOCOOOM Ppa3BUTHS IO3HABATEIBHON MOTPEOHOCTH
CTapILIEKJIACCHUKOB SBISIETCS MPEICTaBICHUE COJCpkKaHUs 00pa3oBaHHS B BHUJAE CHCTEMBI
TEOPETUYECKUX TTOHSATHIA.

[TonpocTKOBBIN KpU3HC CBSI3aH C Pa3BUTHEM CAMOCO3HAHMS, YTO BIIMAET HAa XapakTep
yueOHOIM aesTenbHOCTU. [[ns cTapmmx MOJIPOCTKOB MO-TIPEeKHEMY akTyalbHa YydeOHas
NesITeIbHOCTh, HAIlpaBlIeHHass Ha CaMOpa3BUTHE M caMooOpa3zoBaHME. Y HHUX MPOJ0JDKAIOT
pa3BUBAThCA TeopeTnueckoe, GopManbHOE U PEIICKCUBHOE MBIIUICHHE, CIOCOOHOCTh
paccykaaTb — TUIOTETHKO-ACAYKTUBHBIM  CIOCOOOM,  aOCTPakTHO-JIOTUYECKH,  YMEHHE
OlepupoBaTh THUIOTE3aMHU, pediaekcus KaK CIOCOOHOCTh aHaJIM3UPOBaTh M OLIEHUBATh
MHTEIJIEKTYaJIbHbIE OIEpaLiy.

[Icuxonoruueckum HOBOOOpa30BaHUEM MOJIPOCTKOBOT'O BO3pacTa SABIIETCS
1eJienojaraHie 1 NOCTPOSHHE KU3HEHHBIX TJIAHOB BO BPEMEHHOM MEpCHEKTUBE, T. €. Hanbosee



BBIp@)XCHA MOTHBAIIMS, CBSI3aHHAs ¢ OyAyIled B3pOCIION KU3HBIO, W CHIDKEHA MOTHBAIUS,
CBSI3aHHAs C TIEPUOJOM IIKOJBHOH XM3HH. B 3TOM BoO3pacte pa3BUBaeTCs CIIOCOOHOCTH K
IPOCKTHUPOBAHUIO  COOCTBEHHOH  y4eOHOW  JESATEIBHOCTH, IOCTPOCHUIO  COOCTBEHHOM
00pa3oBaTebHON TPACKTOPHH.

Y4uuThiBas BBIIIECU3JIOKEHHOE, a TaKXe TOJOXKEHHE O TOM, YTO 0Opa3oBaTelbHBIC
pe3yJIbTaThl HAa MPEIMETHOM YPOBHE JTOJKHBI TIOJUICKATh OIICHKE B XOJ€ HTOTOBOW aTTECTAIlHH,
B MIPUMEPHOM TEMaTHYECKOM IUTAHMPOBAHHWH IMPEIAMETHBIC LEIH U IJIAHHUPYEMBIE Pe3yIbTaThl
0o0y4YeHHsT KOHKPETH3HPOBAHBI JIO YPOBHS Y4YEOHBIX JCHCTBUI, KOTOPHIMU OBJIAJICBAIOT
oOyyaromuecs: B Mpolecce 0OCBOSHHsI IPEeAMETHOro coaepkanus. Ilpu stoM st kaxaoro y4ueo-
HOTO TpeaMeTa BEAYIIMM OCTa€Tcs ONPENeICHHBIM BHI JEATSIBHOCTH (TTO3HABaTEIbHAS,
KOMMYHHKATHBHasT W T. JA.). B mpenMerax, TJe BEIYIIYIO pOJIb WUTPAcT IO3HABATEIbHAS
NeATeIbHOCTh ((hU3MKa, XUMHUs, OMOJOTHS W JAp.), OCHOBHBIC BHUABl YUECOHOW JAESITCIBHOCTH
o0Oyyaromerocsi Ha YypOBHE YYEOHBIX [JEHCTBHH BKIIOYAIOT YMEHHE XapaKTEepH30BaTh,
OOBSICHATD, KIIACCU(PHUIIMPOBATH, OBJIAJCBATh METOAAMU HAYYHOTO ITO3HAHHMS U T. .

Ilpuopumemnvimu  3a0a4amu npenooa8aHusi WKOIbHO20 Kypca XUMuu HA dsmane
cpeoneco  (NoaHo20) o0bwe2o 00pA3068aHU  ABNAEMCA  COBEPULEHCMBOBAHUE  MEMOOUKU
Gopmuposanus no3Ha8amenrbHOU, UHPOPMAYUOHHO-KOMMYHUKAMUBHOU U PehIeKCUBHOU 8UO08
OoesmenvHocmu.  OpueHmayusi HA  OP2AHU3AYUIO  CAMOCMOAMENbHOU  NO3HABAMENLHOU
0esAmMenIbHOCMU  YHaWUXCsL ABNIAEMCs He0OX00UMbIM YCIL08UeM YCNEWHOCMU 00VYeHUs XUMUu
ecex yuwawuxcs. B pezyromame oceoenuss codepocanusi o6pazo8aHus no Xumuu yuauuecs
NOIYYAIOM  BO3MONCHOCb PACUWUPUMYL  KpPYe — YY4eOHbIX YMEHUll, HABbIKOS, MAKUX KaK
npUMeHeHUe NOLYYEHHbIX 3HAHULL OISl OOBACHEeHUs. PA3HOOOPAZHLIX XUMUYECKUX S6LeHUll U
CBOLICME Geujecms, OYeHKU POU XUMUU 8 PA38UMUU COBPEMEHHbIX MEeXHOI02UU U NOLYYeHUU
HOBbIX Mamepuanos, 0e30nacHoll pabomel ¢ eewjecmeamu 6 Jjaabopamopuu, Ovlmy u Ha
npouseo0cmee, peuieHus NpaKmudeckux 3a0ai 6 NOBCEOHEBHOU JHCUZHU, NPeOynpertcOeHUs
ABNIeHUL, HAHOCAUUX 8Pe0 300POBbI0 YeNloBeKd U OKpYdcarowell cpeoe u m.o.

B knaccax, 20e xumus sagnsemcs npouibHbIM NpeoMemom, O3MONCHO UCNOIb308AHUE
IBPUCTIUYECKUX U UCCAEO08AMENbCKUX MEMOO08, KOMOpble MO2ym Oblmb peanu308aHbl 8 GUoe
NpoONeMHbIX  JIeKYUll, OUCKYCCUll  (CeMUHApPOB8), CAMOCMOAMENbHbIX pabom  yuyauwuxcs
UCCNe008aMENbCKO20,  MBOPYECKO20 — Xapakmepa, — GKIIOUAIOWUX — BbINOJHEHUE  ONblLMOS,
KOHCMpYyuposauue npubopos, u3eomoeieHue mooenell, OMmpaxicarwux CmpoeHue 6eujecms,
nocmpoenue epaguKos, cxem, peuieHue paciemuvlx U IKCNePUMEHMANbHLIX 3a0ay. XumMuieckuil
IKCHEPUMEHM 8 NPOQUILHBIX KAACCAX MONCem UMemb GOpMY RPAKMUKYMOS, HO360IAI0UUX
nPoBOOUMb  UCCIEO08AHUS, NOOMBEPIHCOAIOWUE UYYUEHHbIE MEeOPEeMUUECKUe NON0NCEHUs,
8bINOIHAMb ONBIMbL O PACNOZHABAHUIO, NOJYYEHUIO U U3VHEHUIO CBOUCME 8euecma U M.O.

Yyumenam xumuu HeobXoOoumo opueHmupogamvcs «He MONLKO HA  YCBOEHUE
00YYAIOWUMUCA ONPEOeNeHHOU CYMMbl 3HAHUL, YMEHUll U HABbIKO8, HO U HA pA3eumue e2o
JUYHOCMU, €20 NO3HABAMENbHbLIX U CO3UOAMENbHbIX Ccnocobnocmeiy. I[losmomy, 6ajicHo
HAYYUumov WKOIbHUKOS NPOBOOUMb CAMOCHOSMENbHbIN NOUCK XUMUYECKOU UHpopmayuu ¢
UCNONb308AHUEM PA3IUYHBIX UCHOYHUKOG (HAYYHO-NONYIAPHBIX U30AHUL, KOMNbIOMEPHbIX 0a3
OaHHbIX, pecypcos HnmepHema), ucnoib308ams KOMIbIOMeEPHble MEXHOI02UU 01 00pabomKu u
nepeoauu Xumuueckou umgopmayuu u ee nNpeocmasieHuss 8 pasluuHblX opmax, a makdice
UCNONB308aMb  NPUOOPEMEHHble 3HAHUS U YMEHUs 6 NPAKMUYecKol OesimeibHOCmu U
NOBCEOHEBHOU IHCUSHUL.

B cootBercTBUuM ¢ TpeboBaHMsAMU DeneparbHOTO TOCYIAapCTBEHHOTO 00pa30BaTEbHOTO
CTaHJapTa MO XMMHU M BBIOpaHHBIX U3 (eJepaibHOro CIHCKa YUSOHHUKOB YUUTENh XUMHH BO
BpeMs MPOBEPKH M KOHTPOJISI 3HAHHWHA IO MPEJAMETY MOXET OPHEHTHPOBATHCSA Ha CIIEAYIONTUE

YPOBHHU:

IlepBblii_YPOBE€Hb — pENpPOAYKTHBHBINA. BBINOJHEHHE ydYalIUMUCA 3aJaHUN 3TOTO
YPOBHSI OINMPAECTCS B OCHOBHOM Ha MaMATbh. J[OCTMIKEHHE A3TOTrO YPOBHS NPEANONATacT y
y4anIuxcs:

- 3HaHHE Ha3BaHMI OTACIbHBIX XUMHUYECKUX 9JICMCHTOB, BEIICCTB U peaKuHﬁ;



- YMEHHUE yCTHO WJIH MHUCHMEHHO OINHUCHIBATh XUMUYECKUE (DAKTHI, IOHATUS WU SBICHUS
(peakmun);

- MOHMMAHUE POJIM, 3HAYEHUS WM MPUMEHEHHS OTICIbHBIX XMMHYECKUX BEIIECTB, WU
peaKIuii;

- IPUMEHCHUE XMMHYECKON CHMBOJUKY — XHUMHUYECKUX 3HAKOB, OPMYJ M YPABHCHHIA,

- 3HaHHE HEKOTOPBIX MCIOJIb3YeMbIX B XUMUU MPUOOPOB, yMEHUE cOOUpaTh MPOCTEUIINE
W3 HUX U UCIOJIb30BATh IIPH BBIMOJIHEHUU XUMHUYECKOTO IKCIIEPUMEHTA.

Jns mpoBepku 3HaHUM M yYMEHUMH, COOTBETCTBYIOLIMX IEPBOMY YPOBHIO, HCIOJbB3YETCS
PENPOAYKTUBHBIN BUJ 3aJlaHUM, NMPEANoaraoluil BOCIPOU3BEACHUE YYaIUMUCS OTAEIbHBIX
3HaHUW W ymeHuild. [IpoBepka mepBOro ypoBHS 3HAaHUM JIETKO OCYILECTBISETCS (popMaMu
aBTOMATHU3UPOBAHHOTO y4Y€Ta.

BTopoii _ypoBeHb — NPOAYKTHBHBIN. J[OCTH)KEHME A3TOrO YpPOBHS INpearnosaraet y
yyalmxcs:

- MoHUMaHue (OPMYIHMPOBOK BAKHEUIIUX XUMUYECKUX IOHSATUH, 3aKOHOB, TEOPHUH H
MIPUMEHEHHUE UX B aHAJTOTUYHBIX CUTYaIMSIX;

- YMEHHME YCTAHABJIMBATh B3aMMOCBSA3b MEXKIY COCTaBOM, CTPOCHHUEM U CBOMCTBaMU
XUMHUYECKHUX BEIECTB;

- YMEHHE MMPOBOJUTH PACUETHI 10 XUMUYECKUM (HOpMyIiaM U YpaBHEHHSIM;

- yYMEHHE CaMOCTOATEJIbHO MPOBOJIUTh XUMHYECKHUN HKCIEPUMEHT IO HWHCTPYKIUHU
yueOHUKA WIH [0 YKa3aHUIO YUUTENS U PUKCUPOBATH €r0 pe3ysbTaThl.

JlocTuKeHue 3TOro ypoBHs MPEANoJaraeT y yyaiuxcsi:

- TOHMMaHuE (QOPMYIUPOBOK BAXKHEUIIMX XHUMUYECKUX TIOHATUN, 3aKOHOB, TEOpUU H
MIPUMEHEHHUE WX B aHAJOTHYHBIX CUTYaIHsIX;

- YMEHHUE YCTaHABIMBATh B3aMOCBSI3b MEK/y COCTABOM, CTPOCHUEM M CBOMCTBAMU XUMUYECKHUX
BEIIIECTB;

- YMEHHE MMPOBOJUTH PACUETHI 10 XUMUYECKUM (HOpMyiaM U YpaBHEHHSIM;

- YMEHHE CaMOCTOSITEJIbHO MPOBOJIUTH XMMHUYECKHH SKCIIEPUMEHT MO WHCTPYKIMH y4eOHUKA
WM TI0 YKa3aHUIO YYUTENs U PUKCUPOBATH €ro pe3yIbTaThl.

Tperuii _ypoBeHb — TBOpYeCKMid. JlOCTM>KEHHME 3TOr0 YpOBHS MPEANOJIaraet y
YUAIIUXCA:

- YMEHHE MPOrHO3MPOBATh CBONCTBA XMMUYECKUX BELIECTB Ha OCHOBE 3HaHMUS 00 UX COCTaBe U
CTPOEHUU U, HA0OOPOT, MpEoIaraTb CTpPOCHNUE BEIIECTB HA OCHOBE UX CBOMCTB;

- ToHMMaHue (HAKTOPOB, IMO3BOJIAIONIMX YIPABIATh XUMHUYECKUMU DPEAKIUIMH (CKOPOCTHIO,
HAIpPaBIEHUEM, BBIXOJIOM MPOIYKTA);

- YMEHHE MPOCKTUPOBATh, OCYIIECTBISATh XUMHUYECKUIN SKCIIEPUMEHT, a Takke (PUKCHPOBATH U
aHAJIM3UPOBATh €r0 PE3yIbTaThl;

- YMEHHE OPHUEHTHUPOBATHCS B IOTOKE XHUMHUYECKON WH(MOpPMAIUU, OMPEEISATh HWCTOYHHKHU
HeoOXoauMoOM HH(pOpMAIINH, TMOIydYaTh €€, aHAW3UpPOBaTh, JeTaTh BHIBOJBI Ha €€ OCHOBE H
MIPEJICTaBIIATh B COOTBETCTBYIOLIEH popme;

- yYMEHHE OCO3HaBaTh BKJaJ XUMHH B (OPMHUpPOBaHUE IIEIOCTHON €CTeCTBEHHO-HAYYHOU
KapTUHBI MUpA.

Jns mpoBepku 3HAHUM, COOTBETCTBYIOIIMX TPEThEMY YPOBHIO, U YMEHHUS NPUMEHSITh UX B
y4eOHOM TPAKTHUKE WCIOJIb3yeTcs PEQIICKTUBHBIA BHUJ 3aJaHWM, BBIMIOJHEHHUE KOTOPBIX
OMHPAETCSl HAa PENPONYKTUBHBIE 3HAHUS, HO TpeOyeT TIyOOKOTO OCMBICICHUS, BIIAJCHUS
JIOTUYECKUMH  TpUeMaMH  yMCTBEHHOM JedATelbHOCTH (aHaIW3, CHUHTE3, 0000I1IeHue,
KOHKpETH3aIus, CpaBHEHUE, a0CTparupoBaHue, KIacCUPUKALINS).




Conep:xkanue padoueit nporpammsel o xumum i 10 kiaacca

3a ocHOBy B3fATa mporpamma kypca xumuu mii X— XI kimaccoB o00meodpazoBaTebHBIX
yupexaenuii (6azoseiii ypoBenb) O.C. I'abpuensna u CranzmapT cpemsero oOmero o0pa3oBaHHS IO
XUMUH (0a30BbIi YPOBEHD).

Beenenne (1 u)

[Ipenmer opranmueckoii xumuu. CpaBHEHHE OPIaHUYECKUX COEAMHEHMH C HEOPraHHYECKUMH.
IIpuponHbie, UCKyCCTBEHHBIE U CHHTETHUECKNE COEAMHEHUS.

Tema 1. Teopusi cTpoeHHsI OPraHMYECKUX COeTUHEHUT (2 u)

BanentHoCTh. XMMHYECKOE CTPOCHHE KAK MOPSJOK COCIUHEHUSI aTOMOB B MOJIEKYJIE COIJIACHO MX
BaJEHTHOCTH. OCHOBHBIE TOJOXEHHUS TEOPUH XUMHUYECKOrO CTPOCHHS OPraHUYeCKUX COEAMHEHUH.
[ToHsiTHE O TOMOJIOTHHU ¥ TOMOJIOTaX, H30MEPUH M H30Mepax. XUMHUIecKre (POPMYIbl B MOJEITH MOJIEKYJ
B OPraHUYECKOU XUMHUH.

JdemoncTpauuu. Mozaenu MOJIEKYJ TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCTUHEHUM.

Tema 2. YriieBonopoabl U HX MPUPOIHbIE HCTOYHHKH (8 u)

Ilpupoausbiit ra3. A ik a H bl. [IpupoaHbINA Ta3 Kak TOIUIMBO. ['OMOJOTHYECKUH psAll, U30MEpHUs
¥ HOMEHKJIATypa aJKaHOB. XHMMHUYECKHE CBOMCTBA aJKaHOB (Ha MpHUMEpEe MeTaHa M 3TaHa): TOPEHHE,
3aMelleHne, pa3iiokeHue U AeruapupoBanue. [IpruMenenue aakaHoB Ha OCHOBE CBOMCTB.

A 71K e H bl. DTHJIEH, €ro Nody4YeHue (IeruIpupoBaHieM dTaHa U IeTHIpaTalueil aTaHosa).

XUMHUYECKHE CBOMCTBA 3THJICHA: TOPEHHE, KAUYeCTBEHHbIE PEAKLUH, TUAPATALMS, TOJIMMEPU3aLIHs.
ITonuatuneH, ero cBocTBa U MpuMeHeHue. [[puMeHeHne STUIIeHa Ha OCHOBE CBOWCTB.

AnkxaagueHns H Kayduyk u [lorarue o0 ankagueHax Kak YrieBOAOPOAAX C ABYMs
JIBOMHBIMH CBS3SIMHU. XHWMHYECKHE CBOWCTBA OyTamueHa-1,3 w wm3ompeHa: oOeclBeYMBaHHE OpPOMHON
BOJIBI U ITOJIMMEPHU3aLUs B KayuyKu. Pesnna.

A 1 K W H bl. AIETWICH, €ro MOJyYeHHWE NHUPOJIM30M MeTaHa W KapOWAHBIM CIIOCOOOM.
XUMHUYECKHE CBOMCTBA aleTWIEHa: TOpeHue, oOeclBeYyMBaHWE OpPOMHOW BOIBI, IPUCOEAWHEHHE
XJIOpoBoAopoa u ruapatanus. [Ipumenenue aneTuaeHa Ha OCHOBE CBOMCTB.

b e v 3 0 n. [lonyyenune OeH3osia W3 reKcaHa M aleTHICHa. XUMHYECKHE CBOWCTBa OEH30Ia:
ropeHue, rajJoreHupoBanue, HUTpoBaHue. [IpuMeneHne OeH3071a Ha OCHOBE CBOMCTB.

H e ¢ T 5. CocraB u mepepaborka medptu. Hedrenponykrel. beH3nH u moHATHE 00 OKTAaHOBOM
YHCIe.

Jemoncrpauun. ['openne anernneHa. OTHOIIEHHE DTUIICHA, alleTHICHA M OEH30JIa K PacTBOPY
nepmanranara kxanus. [lomydeHue sTuineHa peakuued neruapaTtalyy 3TaHOJA, aleTWIeHAa KapOHIHBIM
cnocoboM. PaznoxxkeHne kaydyka 0OpH HarpeBaHUM, WCHbITAHUE MPOAYKTOB DAa3JIOKEHHUS Ha
HenpeaeibHOCTh, Koekiust o0pasioB Hedtu u HeTenpoayKTOR.

JlabopaTtopHbie onbIThbl. 1. OmpejeneHne 3IEMEHTHOTO COCTaBa OPTraHUYECKUX COEIUHCHUM.
2.MzroroBnenne Mojenell MOJeKyn yrieBogoponoB. 3. OOHapyXeHUE HENpeneNbHBIX COCAMHEHHH B
KUIKUX Hedrenpoaykrax. 4. [lomydenune u cBoiictBa amerwieHa. 5. O3HaKOMJICHHE C KOJUICKIHEH
«Hed T 1 IpostyKTHI €€ mepepaboTKm.

Konmponvuaa paooma Nel no meme: «Y2nee000pooor»

Tema 3. Kucaopoacoaep:kaiiue opraHnyeckue coeHHEHUs] 1 UX mpupoanbie nucrounnku (10
%)

EnnHCTBO XMMHYECKOH OpraHn3aliy )KUBbIX OPraHU3MOB. X UMHYECKHH COCTAB JKUBbIX OPraHU3MOB.

C n u p T b1. [Toryuenne sTanona OpoKeHHEM TIIIOKO3bI U THIpaTanyei sTuieHa. | uapokcuinbHas
rpymma Kak ¢yHKIuoHanbHas. [IpencraBieHre O BOJOPOJIHON CBS3H. XMMHUYECKHE CBOMCTBA JTaHOJIA!
TrOpeHue, B3aMMOCHCTBHE C HATpueM, OOpa3oBaHHE NPOCTHIX W CIOXKHBIX 3(UPOB, OKUCIEHWE B
anpreruy. llpuMeHeHwe JTaHOJIa Ha OCHOBE CBOMCTB. AJIKOTOJNM3M, €ro IIOCIHEICTBUSA U
MpeTyTpexICHIE.

Ilonsarue o MMpEACIbHBIX MHOI'OATOMHBIX CIIMPTax. FJ’II/IHepI/IH KakK MmpeaACTaBUTEIIb MHOIOAaTOMHBIX
cnupToB. KauecTBeHHast peakiysi HA MHOTOaTOMHBIE CIUPTHL. [IpuMeneHne raumnepuHa.

® e v 0 1. [lonmydyenue deHona KOKCoBaHMEM KaMEHHOro yris. B3anmMHoe BIUsHHE aTOMOB B
MoJleKysie eHoma: B3auMOJICHCTBHIE C TUAPOKCHUAOM HAaTPHUA M a30THOM KucioTod. [Ipumenenne denona
Ha OCHOBE CBOICTB.

A nb aerunasbl [lonydeHne anpaerujoB OKUCIEHHEM COOTBETCTBYIOIUX CIIUPTOB. XUMHUYECKUE
CBOICTBA  aNbJAETHIOB: OKHCIEHHWE B COOTBETCTBYIONIYIO KHCIOTY M  BOCCTaHOBJIIEHHE B
COOTBETCTBYIOLHH criupT. [Ipumenenne hopmanbaernia u aeTaiabJernia Ha OCHOBE CBOICTB.



KapGounoBbie kuciioT sl [lonyderne kapOOHOBBIX KHUCIOT OKHCIEHHEM allbIEeTHIOB.
XuMHYeCKHe CBONCTBA YKCYCHON KUCIIOTHI: OOIIME CBOMCTBA ¢ HEOPTaHWIECKUMHU KUCIIOTAMHU U PEAKIIHS
stepudukanuu. [IpuMeHeHne yKCYCHOW KMCIIOTHI HAa OCHOBE CBOMCTB. BmICIIME >KMpHBIE KHCIOTHI Ha
MpUMepe MaJIbMUTHHOBOW U CTEapHUHOBOIA.

CrnoxHuble >pups U X up bl [lorydenue cioxHBIX 3(OUPOB peakuen 3TepruPUKAIIL.
Croxxasle 3GUpsl B TPUPOAC, WX 3HadeHHWE. [IprMeHEeHHWE CIOXKHBIX 3(UPOB HA OCHOBE CBOWCTB.
Kuper kak cnoxusie 3Qupbl. XUMHUYECKHE CBOWCTBA KUPOB: THAPOIN3 (OMBUICHHE) W THAPUPOBAHUE
JKUIKUX kUpoB. [IpuMeHeHre )KUpoB Ha OCHOBE CBOMCTB.

Y raeB o bl YriaeBoAbl, 3HAUCHHE YIJIEBOAOB B JKUBOW NPHUPOAE U B JKU3HHU 4YEIIOBEKA.

['mroko3a - BEUIECTBO ¢ JBOMCTBEHHOM (PYHKIUEH - albJICTHIOCTIUPT. XUMUYCCKHE CBONWCTRA TIIFOKO3bI:
OKHCJICHHE B TJIIOKOHOBYIO KHCIIOTYy, BOCCTaHOBJIECHHE B cOpOHT, OpokeHHe (MOJIOYHOKHCIOE U
cripToBoe). IIpuMeHeHne TIIFOKO36I Ha OCHOBE CBOMCTB.

JemoncTpanuu. OkucieHue crnupTa B anpiaeruj. KadecTBeHHas peakiuss Ha MHOTOATOMHBIE
cnupTel. Komnexnus «KaMeHHBIH yronb W HpOIYKTHI ero nepepaboTki». KauecTBeHHBIE peakiuu Ha
¢enon. Peakius «cepeOpsSHOTO 3epKaiay albIeTU0B U TIOK03bl. OKUCIIEHNE albJIETHI0B U TIIFOKO3HI B
kucnoTel ¢ momormipio ruapokcuaa meau (II). Ilomyderme ykcycHo-3TminoBoro 3¢gmupa. KadectBennas
peaxius Ha Kpaxmad.

JlaGopaTopHble onbIThl. 6. CBoiicTBa 3THIOBOTO cripTa. 7. CBoiicTBa rimiepruHa. 8. CBOHCTBa
dopmanpreruga. 9. CpoiictBa ykcycHoit kucnoTel. 10. CpoiictBa xupoB. 11. CpaBHeHHE CBOICTB
PacTBOPOB MbLIA U CTUPATBLHOTO Topotika. 12. CoiicTa ritoko3sl. 13. CBoiicTBa Kpaxmaia.

Tema 4. A3oTcoaep:kanime coeJHHEHUs] U UX HAXO0KAeHUE B :KUBOI mpupone (6 u)

A M u H bl llonstne 00 amuuax. [lomydeHue apoMaTHYeCKOTO aMWHA - aHWINHA - W3
HUTPOOCH30JIa. AHWIMH Kak OpPraHMYecKoe OCHOBaHHWE. B3amMHOe BIUSHHE aTOMOB B MOIIEKYJE
aHWINHA: OCJNabJicHHe OCHOBHBIX CBOWCTB W B3aMMOJeicTBHE ¢ OpoMHO# Boaoil. [IpiMeHeHrne anninHa
Ha OCHOBE CBOMCTB.

AMUHOKHC IO T bl [lony4eHre aMIHOKHACIOT M3 KapOOHOBBIX KUCIIOT U THAPOIH30M OEIKOB.

XUMHYECKHE CBOHCTBA aMHUHOKHCIOT Kak aM(OTEePHBIX OPraHUYECKUX  COCIUHCHMIA:
B3aMMOJICHCTBUE CO IIEIOYaMH, KUCIOTaMU U APYT ¢ APyrom (peakuus HoiaukoHAaeHcauuu). [lentunnas
CBsI3b U noJunentuasl. [IpuMenenre aMMHOKUCIIOT HA OCHOBE CBOMCTB.

b e 1 k u. [lonydenune OeNKoB peakyel MOIMKOHACHCAUN aMUHOKUCIOT. [lepBruyHas, BropuaHas
W TPETUYHAs! CTPYKTYpbl OenkoB. XWMHUYECKHE CBOWMCTBA OENKOB: TOpPEHHE, JEHATypalus, THAPOIH3 U
[[BETHBIC peaknu. buoxummaeckre GyHKIHN OEITKOB.

I'eneTnueckas CBS3b MEXKY KJIaCCAMH OPraHUYECKUX COCIUHEHUM.

HyxnennoBsle kucnotel. CHHTE3 HYKJIEHMHOBBIX KHCIOT B KJIETKE M3 HYKJI€OoTHIO0B. OOmMHA TU1aH
cTpoenusi Hykneoruna. Cpasaenue crpoenus u ¢ynkuuii PHK n JIHK. Ponb HykJIeMHOBBIX KHCIIOT B
XpaHEHUH U Tepeade HaclieACTBeHHOM nHpopMaruu. [ToHsITHE 0 OGMOTEXHOIOTUY ¥ TEHHOW MH)KEHEPUH.

HemoncTpanuu. BzaumozaeiicTeue aMMraka U aHWJIMHA C COJISTHOM KUCIOTOW. Peakuus aHuiImHa ¢
OpomHoOIi BojOH. JlokazareiabcTBO HamWuusi (DYHKIMOHANBHBIX TPYI B PacTBOpPax aAMHHOKHCIOT.
PactBopenne u ocaxneHuwe OenkoB. l[BeTHBIE peakiuu OEIKOB: KCAHTONPOTEHHOBAas W OWMYpEeTOBas.
I'openue nTuubero nepa u mepctssHor HuTH. Monens monekynsl JJHK. Tlepexonsr: sTaHOm —> STHICH
STHJIEHTIIUKONb —> 3TWICHINUKOIAT Meau (I1); ataHonm —>3TaHane —> ATaHOBAs KUCIOTA.

JladopaTtopHble onbIThI. 14. CBolicTBa OEIIKOB.

IIpakTnyeckas padora Nel. nenTtudukanys opraHMYECKUX COCIUHEHUI.

Tema 5. BuoJjioruuecku aKTHBHbIE OpraHUYecKne coequHenus (4 u)

®epwmeHT B DepMEHTH Kak OHOJIOTHUECKHE KaTATH3aTOPBI 0EIKOBOM mpupoibl. Oco0eHHOCTH
¢GyHKUMOHUpOBaHUST (QepMeHTOB. Ponb (epMEHTOB B KM3HEACATENHLHOCTH MKHUBBIX OPraHU3MOB H
HapOJHOM XO35MCTBE.

B u T awmu H b [lorstue o Butamunax. Hapymenus, cBsizaHHbIe ¢ BUTAMUHAMH: aBUTAMHIHO3HI,
TUIIOBUTaMHUHO3bI ¥ TUNIEpBUTAaMUHO3bL. ButamMuu C kak npencTaBUTeNb BOJOPACTBOPUMBIX BUTAMUHOB U
BUTaMHUH A Kak MPEACTaBUTEINb )KUPOPACTBOPHUMBIX BUTAMHUHOB.

I' o p M 0 H 5I. [loHSITHE 0 TOPMOHAX KaK TYMOPAJIBHBIX PETYIATOPaX KU3HEACITEIbHOCTH KUBBIX
opranu3MoB. IHCYIMH U aJjpeHalluH KaK MpejcTaBUTen TopMoHOB. [IpodunakTrka caxapHoro auabdera.

Jle k apc T B a JlekapcTBeHHas XMMHA: OT HMATPOXMMHUHU JO XUMHOTEpANUU. ACHHPHH.
AHTHOMOTHKY ¥ qucOakTepro3. HapkoTudeckue Bemiectsa. Hapkomanus, 60ops0a u npoduiakTrka.

Jemoncrpanun. PaznoxeHue nepokcuia BOJAOPO/Ia KaTaaa3ol ChIporo Msica U chbIporo kaproders.
CMC, copeprkamunx 5H3UMBL. McnbiTanue cpeasl pactBopa CMC unaukatopHoi Oymaroil. 3HaKOMCTBO C
o0Opa3uamu npenapaToB AOMalIHel, 1ab0paTopHOi M aBTOMOOMIIBHON alTeuKH.



Tema 6. HckyccTBeHHBbIE M CHHTETHUYECKHE MOJUMeEPHI (3 4)

McxyccTBeHHBIE MOJHUM e P bl. [loydeHne HCKyCCTBEHHBIX MOJIMMEPOB, KaK IMPOIYKTOB
XUMHYECKON MOIUGUKAIUN TPUPOJHOTO IOJMMEPHOTO ChIphs. MICKyCcCTBEHHBIE BOJIOKHA (alleTaTHBIN
IEJIK, BUCKO32), UX CBOMCTBA U PUMEHCHHUE.

CuHTeTHUYECKHE MOJHUMe p bl. [lomydyeHre CHHTETHUECKUX TTOIIMMEPOB PEAKITHSIMH
MONMMMEpH3alnd W ToNuKoHAeHcanmnd. CTpykTypa TIONMUMEpPOB JIMHEIHAs, pa3BeTBICHHA U
npocTtpaHcTBeHHasa. [IpeacTaBuTenn CHUHTETHMUYECKHMX IIJIACTMACC: MOJMATUICH HHU3KOIO M BBICOKOIO
JTABJICHUS, TIOJTHUIIPOIMIICH U MOMUBHHUIXIOpUA. CHHTEeTHYECKHE BOJIOKHA: JJaBCAH, HUTPOH U KalpOH.

Jemoncrpauuu. Komnekuusa miactMace W u3aenuid M3 HUX. KOJIEKIMM HCKYCCTBEHHBIX U
CHHTETUYECKU BOJIOKOH U U3 U3 HUX.

JlagopaTopHbIe onbITHL. 15. O3HaKoMIIeHUE ¢ 00pa3I[aMHK TIACTMACC, BOJIOKOH U Kay4yKOB.

IIpakTu4yeckas padora Ne2. Pacrio3HaBaHue ImIacTMacc M BOJIOKOH.

Konumponvuas paboma Ne2 no meme: «0b606uienue 3Hanuil no Kypcy op2anuyieckoil Xumuu

Conepsxkanue padoueit nporpammsel mo xumum s 11 kiaacca

3a ocHOBy B3sATa mporpamMma kypca xumuu it X— XI kimaccoB o001eoOpazoBaTebHBIX
yapexaeHuit (6a3oBerii ypoBens) O.C. I'abpmensna m CraHmapT cpemHero oOmero oOpa3oBaHHUS IO
XuMHH (0a30BBIi YPOBEHB).

Tema 1. CTpoenue aroma u nepuoanyeckuii 3axoun JI. U. Menaeaeesa (3 4.).

OcnosHvie cgedenus o cmpoeHuu amoma. SIApo: MPOTOHBI U HEUTPOHBI. M30TOMBI. DJIEKTPOHBI.
DnekTpoHHas 000JI0uKka. DHEpPreTH4eckuii ypoBeHb. OCOOCHHOCTH CTPOCHHUS AJICKTPOHHBIX 000JI0YEK
aTOMOB 3JIEMEHTOB 4-TO W 5-T0 TepuoAoB mepuoandeckoi cuctemsl Jl. M. MeHaeneeBa (IepexoIHBIX
aneMeHTOB). [loHsiTue 00 opOUTANsIX. S- M p-OpOMTaNM. ONEKTPOHHbIE KOH(QUTYpAIllMH aTOMOB
XUMHYECKUX IIEMEHTOB.

Tlepuoouueckuii 3axon /|.M. Menoeneesa 6 ceeme yuenus o CmpoeHul amomd.

OtkpseiTue [I. . MenneneeBsIM epuoOgUUECKOro 3akoHa. Ileproanueckas cucteMa XUMHYECKHAX
anementoB J[. M. MennesneeBa - rpapuueckoe OTOOpaKEHHE MEPHOIAMUECKOro 3akoHa. dusmueckuit
CMBICIT TIOPSIIKOBOTO HOMEpa 3JIEMEHTa, HOMEpa MEpHoJa W HOMEpa IpyMNIbl. BaneHTHBIE 3JIEKTPOHSI.
ITpuuKHBI U3MEHEHUS CBOMCTB 3JIEMEHTOB B IIEPHOAAX U rpynnax (IJIaBHBIX MOATPYIIax).

[lomoxxenne BOAOpOJAa B TEPUOIUMYECKON CHCTeME. 3HA4YeHHE MEepUOJUYECKOr0 3aKoHa M
IIEPUOINYECKON CUCTEMBI XUMUYECKUX 31eMeHTOB JI. V1. MeneneeBa 1iisl pa3BUTHS HAYKU U TIOHUMaHUS
XUMHYECKON KapTUHBI MUpA.

3HATh:

» OCHOBHBIE XWMHYECKHE TOHSTHS: BEIIECTBO, XUMHUYECKHI JIIEMEHT, aToM, MOJIEKYIJa,
OTHOCHUTEIIbHAs aTOMHAsI U MOJIEKYJIIpHAs Macca, HOH, U30TOII, IEPUOANYECKUHN 3aKOH.

YMeTs:

Ha3bIBaTh: BEIIECTBA II0 “TPUBHAIBHON U MEXKIYHAPOTHOW HOMEHKJIATYpE.
OTIpEeETIATE: 3aps/] HOHA.

XapaKTepH30BaTh: JIEMEHTHI MAJIBIX IEPHUOJIOB MO MX NojoxkeHHo B [1C.

MPOBOJIUTH: CAMOCTOATEIBHBIN TOUCK XHUMHUYECKON WHGOpPMAIMM C HCIOJIB30BaHUEM
Pa3INYHBIX HCTOYHHUKOB.

Hcnonp3oBaTh mproOpeTeHHbIE 3HAHWUS M YMEHHUS B TPAKTHUECKOH JAEATENBHOCTH W
MTOBCETHEBHOM KHU3HMU.

Jemoncrpanun. Paznndabie GOpMbI NEPUOMUYECKON CHUCTEMBI XUMHUYecKux ayementos J[. WM.
Mengeneesa.

JlaGopaTopublii  onbiT. 1. KoHCTpyumpoBanue mepuOIUYEcKOrd TaOJMHMLBI 3JEMEHTOB C
MCIIOJIb30BaHHEM KapTOYeK.

YV VYVVYVY

Tema 2. Ctpoenue BemectBa (14 4.)

Honnass  xumuueckas ceszo. Kartnonel W anHuoHbl. Kiaccudukaruss woHOB. MoHHBIE
KPHUCTAJUIMYECKUE PEIICTKU. CBOﬁCTBa BCIIECTB C OTUM TUIIOM KPUCTAJUIMYCCKUX PEIICTOK.

Kosanenmnan xumuveckas ce6a3p. IASKTPOOTpULIATEIBHOCTh. [lonsipHass W HemoJspHas
KOBajieHTHbIe CBs3u. Jlumoinb. [losspHOCTE CBS3M M TMOJSAPHOCTh MOJEKyabl. OOMEHHBIH U JOHOPHO-



AKLUENTOPHBI MEXaHW3Mbl OOpa30BaHUS KOBAIEHTHOM cBA3M. MOJNEKYJSIpHbIE M aTOMHBIE
KpHcTajuIMueckue pemerku. CBoiicTBa BEIECTB € 3TUMU TUIIAMH KPUCTAIIMYECKUX PEILETOK.

Memannuyeckaa xumuueckas cesa3b. OCOOEHHOCTU CTPOCHUS aTOMOB MeTa/uloB. MeTtanueckast
XUMUYECKas CBA3b M METalUTMuecKas KpHcTaunyeckas pemieTka. CBOWCTBa BEIIECTB C ATUM THIIOM
CBSI3U.

Booopoonas xumuueckasn cesa3b. MeXMONEKyIIpHAs U BHYTPUMOJIEKYIAPHAs BOAOPOIHAS CBSI3b.
3HavyeHue BOJAOPOTHOMN CBSI3H AJIsl OPraHU3aLUH CTPYKTYp OHOTIOIMMEPOB.

Ilonumepwi. IlnacTMaccsl: TEPMOIUIACTBI M PEAKTOIUIACTBHI, MX IHPEACTABUTEIM U IPUMEHEHHE.
BonokHa: npuponHsie (pacTUTENbHBIE U )KUBOTHBIC) U XMMUYECKUE (MCKYCCTBEHHBIC U CHHTETHYECKUE),
UX NPEACTaBUTEIH U IPUMEHEHHE.

T'azoobpasnoe cocmosinue seujecmaa. Tpu arperaTHbIX COCTOSHHA BoJbl. OCOOCHHOCTH CTPOCHUS
razoB. MoJIIpHBI 00beM ra3000pa3HBIX BEIIECTB.

[Tpumepsl Ta3000pa3HBIX MPUPOAHBIX CMECEi: BO3AYX, MPUPOIHBII ra3. 3arps3HeHne aTMoc(epbl
(xucnoTHBIE MOXIW, MApHUKOBHIH 3¢dekt) n Ooprda ¢ HuM. [IpencraButenn ra3000pa3HBIX BEHIECTB:
BOJIOPOJ, KHCIIOPO, YTIEKHUCIIbIH ra3, aMMHaK, 3TwieH. VX noiaydeHue, coOupaHue 1 paclo3HaBaHHE.

Kuokoe cocmosnue eewecmea. Bopa. Ilorpebnenne Boasl B ObITy W Ha IIPOM3BOJICTBE.
KecTkocTh BOAbI U CHOCO6BI €C YCTpaHCHUA. MI/IHepaIH)HBIC BOJbI, X HCIIOJIB30BAHHEC B CTOJOBBIX H
JICYeOHBIX IENAX.

Kunkue KpucTamuisl U UX NPUMEHEHHUE.

Teepooe cocmosinue ewecmea. AMop(dHbIe TBep/bIe BEIIECTBA B MPUPOJE M B )KU3HU YEIOBEKa,
UX 3HaUYeHHE U MpuMeHeHne. Kpucraimnaeckoe CTpoeHHe BEIIECTBA.

Lucnepcnvie cucmemsi. Ilonste o aucnepcHeix cucremax. JucnepcHas $aza u AUCIEPCHOHHAS
cpena. Kinaccudukanusi AUCTIEPCHBIX CHCTEM B 3aBHCUMOCTH OT arperaTHOTO COCTOSIHUS JWCIIEPCHOM
cpelbl B AUCTIepcOHHOM (asbl. ['pyboanciepcHbIe CUCTEMBI: SMYIIbCHH, CYyCIIEH3UH, a3PO30JIH.

ToHKOIUCTIEPCHBIE CUCTEMBI: €N U 30JIH.

Cocmae eewjecmea u cmeceiu. BelecTBa MOJEKYISIPHOIO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH
MOCTOSIHCTBA COCTaBa BEIICCTB.

[TonsiTHe «7ONSl» W ee Pa3sHOBHIHOCTH: MaccoBas (0Nl 3JEMEHTOB B COCAMHEHHUH, OIS
KOMIIOHEHTa B CMECH - JOJIsI IpUMeceH, oIl PaCTBOPEHHOIO BELIeCTBA B PacTBOpE) U oObeMHast. Jlomns
BBIX0JIa ITPOIYKTA PEaKIIUU OT TEOPETUIECKU BOZMOXKHOTO.

3HATh:

» TIOHATHE XUMUYECKOU CBS3U, TEOPUIO XMMUYECKOH CBSI3H.
» OCHOBHBIC XUMHUYECKHE OHSATHS: PACTBOPBI, SIEKTPOIHUT, HEIIEKTPOIIHT.

YMeTs:

Ha3bIBATh: BEIIECTBA IO “TPUBUAIBHOM MU MEXIYHApOJHOM HOMEHKJIATYpE.
OTIPEEIATh: TUIl XMMUYECKON CBS3U B COCTUHEHHUSAX.

OOBACHATH: MPUPOAY XUMHUUECKOH CBSI3M (MOHHOM, KOBAaJICHTHO, METAJIITMUECKO).
NPOBOJMTH: CAMOCTOSITEIBHBIA TOMCK XWMHUYECKOH HWH(POPMAIMM C HCIOJIb30BaHUEM
Pa3INYHBIX HCTOYHHUKOB.

Hcnonbs3oBaTh NpUOOpETEHHBIE 3HAHHWS W YMEHHUA B IPAKTUYECKON AESITEIHHOCTH U
MOBCEAHEBHOM JKU3HHU.

NPOBOJMTH: CAMOCTOSITEIBHBIA TOMCK XWMHUYECKOH HWH(POPMAIMM C HCIOJIb30BaHUEM
Pa3INYHBIX HCTOYHHUKOB.

Hcnonb3oBaTh mproOpeTeHHBIE 3HAHWUS M YMEHUS B NPAKTHUECKOW AEATEIBHOCTH H
MOBCEAHEBHOW JKU3HH AJIS1 IPUTOTOBJICHUS! PACTBOPOB 33/1aHHON KOHIIEHTpPAMU B OBITY U
Ha TPOM3BOACTBE; JUISI OIpPENENeHHS BO3MOXXHOCTH TPOTEKAHHUS XUMHYECKHUX
MIPEBPAIICHUN B Pa3TUYHBIX YCIOBUAX M OIIEHKH UX ITOCIIEICTBHIA.

vV VYV ¥V VYVVYV

Jemoncrpanun. Mojenb KpUCTAIUTMUECKON peIIeTKH XJopuaa Hatpusi. OOpasibl MUHEPAIOB ¢
HOHHOM KPHUCTaJUIMYECKON PEIIETKOM: KallblIUTa, rajnuta. MoAeln KPpUCTAIIMYECKUX PEIIETOK «CYXOTo
mpaa» (WM uona), anmasa, rpadura (mmu kBapua). Moxens monekynsl JIHK. O6pasusr mmactmace
(dbenonodopmanbaeruiHbie, MOJIUYPETaH, TOTUITUICH, TTOJUIPONUICH, MOJUBUHIIIXIIOPU) U U3CIUs
n3 HuX. OOpa3isl BOJOKOH (IIEpPCTh, IIENK, alleTaTHOE BOJIOKHO, KallpOH, JJaBCAaH, HEHIIOH) U U3ACNUs U3
HuX. OOpa3ipl HEOPraHMUYECKHUX MOJIMMEPOB (cepa IracTHYecKast, KBapll, OKCHJ] aIFOMUHHUS, TIPHUPOTHEIC
IMIOMOCHIMKAThl). Mojens MoJisipHOTO oObeMa Ta3oB. Tpu arperaTHbIX COCTOSHHS Boabl. OOpasipbl
HAKUMH B YallHUKE W TPyOax IEHTPabHOTO OTOIUICHUS. JKeCTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHHUS.



IIpubopsl Ha xuAKUX KpucTaiax. OOpasiipl Pa3IMYHBIX AMCIIEPCHBIX CHCTEM: 3MYJLCHH, CYCIICH3HUH,
asposodeit, reneit u 3omeit. Koarymsmms. Cunepesuc. Dddext Turmans.

JlaGopaTopHbIe ONbITHL. 2. OnpeeeHre THITa KPUCTAJUIMYSCKON PEIISTKU BEIECTBA U OTIMCAaHUE
ero cBoucTB. 3. O3HaKOMJICHHE C KOJUIEKIIUEH MOJIMMEPOB: IUIACTMACC M BOJIOKOH, W M3JCIUS U3 HUX. 4.
HcmpiTanue BOAbI HA JKECTKOCTh. Y CTPAaHCHHE JKECTKOCTH BOJbIL 5. O3HAKOMIICHHE ¢ MHUHEPAJIbHBIMU
Bogamu. 6. O3HaKOMJIEHUE C TUCIIEPCHBIMHU CHCTEMAaMH.

IpakTuyeckasi padora Nel. [lonyuenue, cobupanue u pacno3Hasanue 2a3os.

Konmponwvuasa paooma Nel no meme.: «Cmpoenue eeujecmeay.

Tema 3. Xumuueckne peakuuu (8 4.)

Peakyuu, uoywue 6e3 usmeHnenus cocmasa eeujecms. AIIOTPONMS U AIIOTPOIHBIE
BuponsMeneHus. [IpuunHel auioTponuu Ha npumepe MoauuKaui Kucnopona, yriepoga u docdopa.
O30H, ero 6uonoruyueckas poib. F3oMepsl n u30Mepusl.

Peakyuu, uoywue c usmenenue cocmaea Gewjecmeéd. Peakuuu COEIUHEHUs, pa3/IOKEHUs,
3aMeIIeHUs] 1 OOMEHA B HEOPraHMYECKOH M OpraHMYecKOd XUMMHU. Peakiuu 5K30- U 3HIAOTEPMHUYECCKHUE.
TenmoBolr 3PQeKT XUMHUECKOH peakiuu ¥ TEePMOXHMUYECKHe ypaBHEHHs. Peakumn ropeHus, Kak
YaCTHBIN CIy4yail 3K30TEPMUYECKUX PEAKLIUM.

Ckopocmb xumuueckou peaxyuy. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOW PEaKLHMH OT IPHUPOABI
pearupyromux BEIIeCTB, KOHIEHTPALNUU, TEMIIEPATYPHl, IUIOMIAAU MOBEPXHOCTH CONPHKOCHOBEHMS H
KatanusaTtopa. Peakiiuu romo- u rereporenssie. [lonsaTue o katanuse u karanuzatopax. @epmMeHTHI Kak
OHMOJIOTHYECKUE KaTaIN3aTOPbl, 0COOEHHOCTH X (PYHKIIHOHUPOBAHUSL.

Obpamumocms  xumuueckux peaxyuti. HeoOpatumple ¥ 0OpaTHMble XUMHYECKHE PEAKIIHU.
CocrosiHE XMMHYECKOTO PaBHOBECHS Ui OOpPaTUMBIX XUMHYECKHX peakiuid. CrocoObl cMemeHUs
XMMHYECKOTO PaBHOBECHS Ha MpUMepe CUHTe3a aMMuaka. [oHsTHe 00 OCHOBHBIX HAYYHBIX MPHUHIMIAX
MIPOM3BOACTBA Ha IPUMEPE CUHTE3a aMMHUAKa MJIM CEPHON KHCIIOTHI.

Ponv 600v1 6 xumuueckoti peaxyuu. VIcTHHHBIE pacTBOpBL. PacTBOpUMOCTh M KiaccH(pUKaIUs
BEIIECTB 10 3TOMY NPU3HAKY: paCTBOPUMBIE, MaJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.

ONEKTPONUTHI U HEANIEKTPOIUTHI. DIIEKTPOIUTHYECKas Tucconnanus. Kucnorsl, 0CHOBaHUS U COMH
C TOYKH 3PEHUS TEOPUH NIEKTPOITUTHUECKON TUCCOLUALINN.

XUMHYEeCcKHe CBOMCTBa BOJBI; B3aHUMOJEHCTBHE C METaUlaMH, OCHOBHBIMH M KHUCJIOTHBIMHU
OKCHJIaMH, pa3fiokeHHe M o0pa3oBaHME KPUCTAJUIOTHUApPATOB. Peakuuu ruapaTaliil B OpraHUYeCcKOi
XUMHH.

Tuoponus opeanuueckux u Heopeanudeckux coedurernui. HeoOpatumblii ruaponms. OOpaTumblit
THIPOIN3 cojeil. ['uaponn3 opraHn4eckux COEIMHEHUH M ero MPaKTUYecKoe 3HaYeHHE JUIS MOITY4YeHHUs
TUAPOJU3HOIO CNHPTAa W MblIA. buojoruueckas ponb TUApOIN3a B INIACTUYECKOM M DHEPreTUYECKOM
00OMEHE BEILECTB U SHEPTHH B KIIETKE.

Oxucnumenvrho—eoccmanogumenvuvie  peaxkyuy. CreneHb okucineHus. OIpelenceHue CTEeNeH!
oKHcneHuss 1o ¢opmyne coenuHeHus. [loHsATHE 00 OKHCIHMTEILHO-BOCCTAHOBHTENBHBIX PEAKIUsX.
OxuceHNe U BOCCTaHOBIIEHHUE, OKHCINUTENb U BOCCTAHOBUTEITD.

Onexmponus. DIEKTPONN3 KaK OKHCIUTEIHHO-BOCCTAHOBHUTENBHBINM TMIpoIiecc. DIEKTPOIH3
pacriiaBoB M pacTBOPOB Ha MpuMepe Xjopuaa Harpus. [IpakThdueckoe NpHMEHEHHE D3JIEKTPONIH3a.
DNEKTPONUTHYECKOE TOTYUEHHE ATFOMHHUS.

3HATh:

» OCHOBHBIE XHUMHYECKHE TIOHSTHS: OJIEKTPOJIUT, HEIIEKTPOIUT, DIEKTPOIUTHUYECKAS
JMCCOLMAIMs, OKHCINTENb, BOCCTAHOBUTENb, OKHCJIEHHE, BOCCTAaHOBJIEHME, TEIJIOBOM
3¢ eKT peaknuu, CKOPOCTh XUMUYECKOH Peaklny, KaTalnu3, XAMUIECKOEe PaBHOBECHE.

Ymers:

Ha3bIBaTh: BEIIECTBA I10 “TPUBHAIBHON M MEKIYHAPOTHOW HOMEHKJIATYpE.
OIPEAEIATh: XapaKTep CPEAbl B BOJHBIX paCTBOPAX, OKUCIUTEb, BOCCTAHOBUTED.
OOBACHATH: 3aBHCHMOCTh CKOPOCTH XHMHYECKHUX PEAKIHA W TOJOXKEHHS XMUMHUYECKOTO
paBHOBECHS OT PA3IUYHBIX (DAaKTOPOB.

NPOBOJMTE: CAMOCTOSITEIBHBIA TOMCK XUMHUYECKOH WH(POPMAlH C HCIOJIb30BaHUEM
pa3INYHBIX HCTOYHHUKOB.

Hcmonp3oBaTe TPHOOPETEHHBIE 3HAHWS M YMEHHS B MPAKTHYECKOW NEATENHHOCTH U
TIOBCEIHEBHOW KHM3HU ISl OOBSICHEHHS XHMM. SIBICHUM, MPOMCXOJSIMX B OBITY U Ha
MIPOU3BOACTBE, W AJIA 3KOJOTMYECKHM TPaMOTHOTO TOBEAECHMS B OKpYXKaroulel cpeze, a
TaK)Ke Ui OLEHKHM BIMSHUS XHM. 3arpsA3HEHUS OKPYXalolled cpeapl Ha OpPTaHu3M
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YyeloBeKa U JIPYTHE JKUBBIE OPraHM3MBI, [UISI OXpaHbl OKPYXKAIOMIeH cpempl OT
MIPOMBIIIUIEHHBIX OTXO/O0B.

HMemonctpanuu. [Ipespamienue kpacHoro ¢ocdopa B Oenbiii. O30HaTOpP. MoOgenu MOJEKYN H-
Oyrana ¥ wu30o0yTraHa. 3aBHCHMOCTb CKOPOCTM pEakOUM OT TPUPOIBI BEIIECTB HA TNpUMEpE
B3aMMOJICHCTBHUS PACTBOPOB PA3INYHBIX KHCIOT OJWHAKOBOW KOHIIEHTPAIH C OIMHAKOBBIMH TPaHyJIaMHU
[IMHKA U B3aMMOJICWCTBUS OJIMHAKOBBIX KyCOYKOB Pa3HBIX METALIOB (MarHUs, IUHKA, )Kelle3a) C COISTHON
KHCIOTOH. B3anMoieiicTBue pacTBOPOB CEPHOI KUCIOTHI C pACTBOPaMH THOCYJb(aTa HATPUsl pa3IMIHOM
KOHIIEHTPAIINH U TEMIepaTypbl. Moaens KUTsIero cios. Pa3inoxenne nmepokcuaa BOAOpoaa ¢ IOMOIIHIO
karanmmzaropa (okcuma wmapranma (IV)) m karamasel CeIporo Msca m cwlporo kaprodens. [Ipumeps
HEOOpaTHMBIX peaklui, UAYIIUX ¢ 00pa3oBaHMEM OcajKa, Ta3a WM BOAbL. B3aumopelicTBue TUTHA U
HaTpus ¢ Bogou. [lomyuenne oxcuna dochopa (V) u pacTBOpeHHE €ro B BOJIe; UCTIBITAHUE TTOTYUYEHHOTO
pactBopa makmMycoM. OOpa3mpl KpUCTALUIOTHAPATOB. VcHbpITaHWE pacTBOPOB JJIEKTPOIUTOB U
HEDJICKTPOJIMTOB Ha MPEJMET AWUCCOLHALMHU. 3aBUCHMOCTh CTENEHU 3JICKTPOJIUTHUECKONW ANCCOLHALNU
YKCYCHOH KHCIIOTBI OT pa3z0aBiieHHs pacTBopa. ['maponm3 kapbupa kanpuus. ['maponu3 xapOoHATOB
IIEIOYHBIX MeTalioB W HuTparoB nwHka win cBuHOa (II). Ilomyuenme wputa. Ilpocreitmme
OKHCIIATEIEHO-BOCCTAHOBUTENFHBIE PEAKIINH;, B3aUMOJIEICTBHE IMHKA C COJISTHON KHCJIOTOW W JKeJe3a C
pactBopoM cyibgata meau (II). Moaens anekTponusepa. MoJienb 3IeKTPOIU3HOM BaHHBI JIsI OTYYCHUS
ATFOMUHUSL.

JlaGopaTopHbIe oNbITHI. 7. Peaknus 3aMeleHns Mean Kelle30M B paCTBOPE METHOTO KyHopoca.
8. Peakuuu, maymue ¢ oOpazoBaHueM ocajka, raza u Bonbl. 9. [lomydyeHne KHcIOpoAa pas3loKEHUEM
MEePOKCHA BOAOPOIa ¢ MOMOIIBI0 okcra Mapraniia (IV) u katanassl ceiporo kaprodens. 10. [Tonyuenue
BOJOPO/Ja B3aUMOJICUCTBHEM KUCIOTHI ¢ HUHKOM. 11. Paznuunble ciiyyau ruposusa Coe.

Tema 4. BemectBa u ux cBoiicra (9 u.)

Memanner. B3amMopelicTBHE METaNIOB C HeMeTalulaMH (XJIOPOM, CEpO W KHCIOPOIOM).
BzauMozeiicTBUE IIETOYHBIX M ILIEIOYHO3EMENBHBIX METAWIOB C BOAOH. DJIEKTPOXUMHUYECKUHA Psif
HaIpsHKEHUH MeTaiuioB. B3ammoselicTBrEe METAJIOB C PACTBOpPaMU KHCIOT U COJieH. AJIOMUHOTEPMUSL.
B3anmopeiicTBue HATpus ¢ 3TAHOIOM H (PEHOJIOM.

Koppo3ust MeramnoB. IloHATHE O XUMHUYECKOM U 3JEKTPOXUMHYECKOH KOPPO3UH METAJLIOB.
CriocoOBblI 3alUTHI METAIOB OT KOPPO3HUH.

Hememannvi. CpaBHHWTENbHAs  XapaKTEpPUCTHKAa TaJlOTEHOB Kak  Haubojee  TUIMHYHBIX
npeacTaBuTeneld HeMeTauioB. OKUCIUTENbHBIE CBOMCTBA HEMETAIUIOB (B3aMMOJACHCTBHE C METaNIaMH U
BOJOpOJOM).  BoccraHoBuTeNnbHBIE — CBOWMCTBA ~ HEMETAUIOB  (B3auMoOAeWcTBHE C  Oosee
3IEKTPOOTPHULIATEIbHBIMI HEMETAJUIAMU U CIIOKHBIMU BEIIECTBAMU-OKHCITUTEISAMH ).

Kucnomwr neopeanuyeckue u opeanuueckue. Knaccupuxauus KUCIOT. XHMHUYECKHE CBOWCTBA
KHCIIOT: B3aUMOJICHCTBHE C MeETalslaMH, OKCHJAaMH METaJJIOB, THAPOKCHUAAMU METAJUIOB, COJISIMH,
cnupramu  (peaknusi stepudukanun). OcoOble CBOWCTBA a30THOW M KOHIIGHTPUPOBAHHOW CEPHOI
KHCJIOTBI.

Ocnosanus Heopeanuveckue u opeanudeckue. OCHOBaHUS, UX KiaccupukKamysa. XHUMHYECKUE
CBOMCTBAa OCHOBAHM: B3aUMOJEHUCTBHE C KUCIOTaMHU, KUCIOTHBIMU OKCHIAMM U COJsIMU. PasnoxeHue
HEpPaCTBOPUMBIX OCHOBaHHUM.

Conu. Kimaccudukarus conei: cpenHue, KUCIbIEe W OCHOBHBIE. XWUMHUYECKHE CBOWCTBA COJEH:
B3aMMOJEHCTBUE C KUCIOTaMH, IIeJI0UYaMy, MeTallIaMu U coisiMU. [IpencraBuTenu coseil 1 UX 3Ha4YEHUE.
Xnopun HaTpus, KapOoHAT Kaibiwms, pocdar Kaiblus (CpeiHHE COJIM); THAPOKApOOHATHI HATPHUS W
aMMOHMUS (KUcIbIe cosn); rugpokcokapoonaT Meau (II) - manaxut (ocHOBHAs COJBb).

KauecTBeHHbIe peakuuu Ha XJIOpUA-, Cyabdar-, 1 KapOOHAT-aHHMOHBI, KATHOH aMMOHUS, KATHOHBI
xenesa (1) u (110).

I'enemuueckas c6sa3b MeHcOy KAACCAMU HEOP2AHUYECKUX U Opeanuyeckux coeounenui. I1onstue o
TEHETHYECKOW CBA3M U T€HETHUECKUX psafax. [ eHeTnueckuil paa Meranna. ['eHeTndeckuil psa HemeTaia.
OCOOCHHOCTH T'eHETHUECKOTO Psiia B OPraHMYeCKON XMMUH.

3HaTh:

» BaXHEHILWE BEIIECTBA: CEpHAsl, COJISIHAs, a30THAsI M YKCYCHAsl KHCJIOTA, IEJI0YH, aMMHAK,
OCHOBHBIE METAJIJIBI M CIIJIABBI.
» BaKHEHUIIWE MMOHATHUS: BENIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUSI.

» Ha3bIBaTh: BEIIECTBA 10 “TPHBUAIBHON M MEXKIYHApPOJHOH HOMEHKIIATYype.
»  OIpEeJeIsATh: MPUHAIJICKHOCTD BEIIECTB K Pa3IMYHBIM KJIaccaM.



XapaKTepU30BaTh: OONIME XHMUYECKHE CBOICTBA METAJUIOB, HEMETAIJIOB, OCHOBHBIX
KJIACCOB HEOPTaHNYECKUX U OPTaHUYECKUX COCINHEHUMN.

BBITOTHATh XMMUYECKUI SKCIIEPUMEHT: 10 PaclO3HaBaHUIO BAKHEHIIMX HEOPTaHUYECKUX
Y OPTaHUYECKHX BEIIECTB.

IPOBOJMTE: CAMOCTOSITEIbHBIA TOMCK XHMHUYECKOH HH(POPMAIMM C HCIOJIb30BaHUEM
pa3INYHBIX HCTOYHHUKOB.

Hcnonb3oBaTh NmpuOOpEeTEHHBIE 3HAHUS M yYMEHHUS B TMPAKTHYECKOH NEsATEIBHOCTH M
NIOBCEAHEBHOW XWM3HU IJI1 OOBSICHEHMS XHM. SIBICHHUM, NMPOUCXONAIIUMX B OBITY W Ha
MIPOU3BOACTBE, W AJI DKOJIOTMYECKHM TPaMOTHOTIO MOBEACHHSA B OKpYXKAlOIIeW cpere, a
TaK)Ke Ui OLEHKHM BIIMSHUS XHM. 3arpsA3HEHUS OKpYXarolled cpeabl Ha OpraHu3M
YyeloBeKa M JIpyrHe OKUBBIE OpraHU3MbI, [UIS OXpaHbl OKpY’KaIoUlel cpensl OT
MIPOMBIIIUIEHHBIX OTXOAO0B.

Jemoncrpauun. Komnekuus 00pa3noB MetauioB. BzanmoseiicTBie HATPHSI U CYPbMBI C XJIOPOM,
JKene3a ¢ cepoll. ['opeHue MarHus M aJlOMUHUS B KHcCIopoje. B3aumoneiicTBue MIEI0YHO3EMENBHBIX
METaUIOB ¢ BOAOW. B3aumonelicTBue HaTpusi C 93TAHOJIOM, LUHKA C YKCYCHOM KHCIIOTOM.
AmomuHorepmusi. B3anMopeiicTBue Meou € KOHUEHTPUPOBAHHOM a30THOM KHCIOTOM. Pe3ynpTaThl
KOPPO3UU METAIOB B 3aBHCUMOCTH OT YCIIOBHH ee mporekaHus. Komnekuus oOpa3loB HeMETaJIOB.
B3aumogpeiictBue XJopHOW BOABI ¢ pacTBopoM Opomuaa (momuma) kamusa. KoOJIEKIus MpHUpOIHBIX
OpraHWYECKUX KHCIOT. Pa30aBneHne KOHIEHTPHUPOBAHHOM CEpHOW KHCJIOTHL. BsamMopeiicTBue
KOHIICHTPUPOBAHHON CEPHOM KHCIOTHl C caxapoM, IEeUIIoNo30d u Meapio. OOpasubl MPUPOTHBIX
MHUHEPAJIOB, COACPKAIINX XJIOPHJ HATpus, KapOoHAT Kamblus, GocdaT Kamblms ¥ THAPOKCOKapOOHAT
meau (II). OOpa3mpl MUIIEBBIX MPOIYKTOB, COMEPKAIIMX THIPOKAPOOHATHI HATPUS W aMMOHHS, WX
CIOCOOHOCTh K Pa3jIoKEHHIO NMpH HarpeBaHuu. [amenue coipl ykcycoMm. KadecTBeHHBIE peaknuu Ha
KaTHOHBI M aHUOHBI.

JlaGopaTopHble onbIThl. 12. VcnbiTaHne pacTBOPOB KHCIOT, OCHOBAaHUH U COJNIEH WHANKATOPAMHU.
13. B3auMmopeiicTBUE COJSHOM KHUCIOTBI M PACTBOpPa YKCYCHOM KHCIOTBL € MeTaulamMu. 14.
BsaumopeiicTBue CONSIHOM KHCIOTBI W pacTBOpa YKCYCHOM KHCJIOTBI C OCHOBaHHsAMHU. 15.
BzaumopeiicTBie COJNSTHOM KHUCIOTHI M PAacTBOpa YKCYCHOM KHCIOTHI ¢ coisiMu. 16. [lomydenuwe wu
CBOICTBa HEPAaCTBOPUMBIX OCHOBaHUU. 17. I'MOpodau3 XJIOpUIOB U alleTaTOB IIEJIOYHBIX METAJIOB. 18.
O3HaKOMJICHHE C KOJUICKIMSAMU: &) METAJUIOB; 0) HEMETAJIIOB; B) KUCJIOT; T') OCHOBAaHUI{; /1) MUHEPAJIOB U
OHMOJOTMYECKHUX MaTEPHUAJIOB, COJAEPKAIIUX HEKOTOPHIE COMIH.

IlpakTnyeckas padora Ne2. Peuwenue IKCHEPpUMEHMANbHBIX 3A0a4 HA UOEHMUDPUKAYUIO
Op2aHUYeCKUX U HeOp2aHU4eCcKUx coeOUHeHUll.

Konmponwvuas paooma No2 no meme.: « Obobwenue 3nanuii no Kypcy ooue xumuuy
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