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Pabouas nporpamma kypca xumuu B 10-11 kiaacce

IHosicHUTEILHAA 3aANIUCKA

Pabouas nporpamma o xumuu 1uist 10-11k1accoB cocTaBieHa Ha OCHOBE:

®denepanbHOrO0 KOMIIOHEHTA TOCYAaPCTBEHHOTO CTaHIapTa CpeJHEro o0mero 00pa3oBaHus M0 XUMUH;
IIpuMepHOii IporpaMMBI CPEAHETO OOIIETO 00Pa30BAHMS IO XUMHH;

ABtopckoii mporpammsl o xumuu O.C. I'abpuensna.

VYueOHoro mrana oopazoBarenbHOro yupexaeaus MBOY «COLI Ne  »;

®DenepalbHBIN TEpedeHb y4eOHNKOB, PEKOMEHIOBaHHBIX (IOMYIIEHHBIX ) MHHHACTEPCTBOM 00pa30BaHUs
K WCHOJB30BAHMIO B 00pazoBaTeNbHOM TIporiecce B 0Opa3OBATENbHBIX YUPEIKACHUAK, PEATH3YIOIIIX
o0Opa3oBartesbHbBIE MPOrpaMMbl 0011eT0 0O0pazoBanus Ha 2015-2016 y4eOHBIN TO/.

JanHas mporpaMMa KOHKPETH3HUPYET COJEepKaHHe CTaHAapTa, MaéT pacrupeielieHre y9eOHBIX YacoB II0
paszzmenaM  Kypca, TOCJIEIOBAaTENFHOCTh W3YyYEHHS TeM H  pa3felioB C Y4ETOM MEXIIPEIMETHBIX W
BHYTPUIIPEIMETHBIX ~ CBsI3C€H, JIOTMKH y4eOHOrO Tpolecca, BO3PACTHBIX OCOOEHHOCTEH OO0yYaromMXcs
obpazoBareibpHoro yupexaeHuss MbOY «COLI Ne _ ». B mporpamme ompenenéH nepedeHb JSMOHCTPALHA,
abOPaTOPHBIX OMBITOB, MPAKTHYECKUX 3aHATHI W pacu€THBIX 3amad. [Iporpamma mMomuduImpoBaHa COTIIACHO
neiicTBytomemMy 6azucHoMy yueOHOMY Iiany. [lpu n3smMeHeHnn mporpaMMbl 00beM COAEepKaHUS HE YMEHBIIIEH U
COOTBETCTBYeT TpeboBaHMsIM cTaHaapTa. KoHTponb 3a ypoBHEM 3HaHW, OOydYaromuxcs MpeaycMaTpUBacT
MIPOBEJICHIE CAMOCTOSITEIHHBIX, TPAKTHYECKUX, KOHTPOJIBHBIX paboT 110 TeMaM.

[Iporpamma xypca xumun it ooydatoruxcs 10 — 11 kimaccos 001m1eo0pa3oBaTeNbHBIX YUpEXKISHUH (aBTOP
O.C. T'abOpuensH) paccunTaHa Ha 2 Tojia, KOTOPbIE BKIIOYAIOT 68 yueOHBIX YacoB U3 pacyera 1 yac B HeJelIo.

[Ipennaraemas nmporpaMma MpeaycMaTprBaeT cIeIyIOUIYI0 OpraHU3aluio mpolecca 00yIeHus:

* 10 xaace — 34 yaca

* 11 knace — 34 yaca

[Iporpamma peanusyercst Ha ocHOBe Hcnonb3oBanus Y MK, pexkomennoBanueix MO:

VVVYYVYYVY

Hcnoanzyemblii YMK:

1. Tabpuersn O. C. Xumus. 10 xnacc. ba3oBelit ypoBeHb: yue0. jis o0iieoopasosat. yupexaenuii/ O.C.
l'abpuensH. — 7-e usn., crepeorur. - M.: Jlpoda, 2011.

2. Tabpuensn O. C. Xumus. 11 xnacc. ba3oBelii ypoBens: yue0. ans obmeobpasosar. yupexaeruit/ O.C.
labpuensu. — 8-¢ uzm., crepeorur. - M.: JIpoda, 2013.

3. [Tabpuensu O.C. Tlporpamma kypca xumuu it 8 — 11 kgaccoB 001e00pa3oBaTebHBIX YUPEIKIACHUN, -
M.: [Ipoda, -2011 .;

4. Xwumwus. 8-11 xmaccel: paboune nporpammsl o yaeonnkam O.C. I'abpuensna/ aBt.-coct. .M. Macnakoga,
H.B. Cadponos. — Bonrorpan: «YUUTEJIby, 2016. — 203 c.;

5. Koucmpyxmop pabouux npocpamm. Xumus 8-11 xnaccel. Pabouue npoepammur no yueonuxam O.C.
Tabpuensna: usoamenvcmeo « VYUTEIIby, 2014 2.

PaGouass mporpamma TO XHMHH COCTaBlieHa Ha ocHOBe @DenepanbHOrO KOMIIOHEHTA
roCyJapCTBEHHOTO CTaHJapTa CpeaHEro oO0IIero oOpa3oBaHUs, MPUMEPHOW MPOTPaMMbI OCHOBHOTO
obmero obpazoBaHusi MO XUMHHM U aBTopckoi mporpammbel O.C. [MaOpuensHa, cOOTBETCTBYIOIIEH
deneparbHOMY KOMIIOHEHTY TOCYAapCTBEHHOTO CTaHAapTa OO0IIero oOpa3oBaHUS U JIOMYIICHHOW
MunucrepcTBoM 00pa3oBaHusi U Hayku Poccuiickoit @eneparun (Paboune nporpammsl k YMK O.C.
lNabpuensna. Xumwms. 8-11 wmaccel/ aBt.-coct. .M. Macnakosa, H.B. Cadponor. — Bomnrorpan:
«YUUTEJIb», 2016. — 203 c.).

JanHas mporpamma KOHKPETHU3UPYET COJEPKaHUE CTaHIapTa, MaéT pacrupeereHrue YIeOHBIX 9acoB
[0 pas3fenaMm Kypca, MOCIEA0BATEIbHOCTh U3YUYEHUS TEM M PA3JCIIOB C YYETOM MEXIIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTUKM Y4e€OHOIro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH ywammuxcs. B
IporpaMMe OTpeeNéH MepeueHb JEeMOHCTpAIHid, Ja0OpPaTOPHBIX OMBITOB, MPAKTHUECKUX 3aHATUN U
pacUETHBIX 3a7a4.

KoHuTponb 3a ypoBHEM 3HAHUI, 00yUJaONIUXCs MPEyCMaTPUBAET MPOBEACHHE CAMOCTOSTEIbHBIX,
MPaKTUYECKUX, KOHTPOJIbHBIX padOT MO TEMaM.

HEJIA U 3AJAYU YYEBHOI'O TIPEJMETA
I'nasnvie yenu cpeonezo oouiezo oopazoeanus:
* (QopMupoBaHUE IIEIOCTHOTO MPEICTABICHUS O MHPE, OCHOBAHHOTO Ha MMPHOOPETEHHBIX 3HAHUSX,
YMCHUAX U cnocoGax JACATCIIbHOCTH,



* mpuoOpeTeHHe OMbITa pa3HOOOPA3HOM 1eATEeNbHOCTH, ONbITA TO3HAHMS U CAMOTIO3HAHUS;
* IOATOTOBKA K OCYIIECTBJICHUIO OCO3HAHHOTO BHIOOpAa MHIMBUAYAIbHONW 00pa3oBaTEIbHON MU
npodeccuoHanbHOM TPaeKTOPHUH.

Bosbmioi Bka B JOCTHKEHUE TIIABHBIX IENIEH CpeaHero o0mero o0pa3oBaHusi BHOCUT U3yUeHUe
XUMUU, KOTOPOE HPU3BAHO 00ecCneuums:

1) hbopmupoBaHHEe CHCTEMbl XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHOHAYYHON KapTHHBI
MUDA;

2) pa3BUTHE  JIMYHOCTH  OOydYalOIIMXCsA, HMX  HHTEUICKTYaJbHOE HM  HPABCTBCHHOE
COBEpIICHCTBOBaHKE, (OPMUPOBAHME Y HHX T'YMaHHUCTHYCCKUX OTHONICHUH U 3KOJOTHUECKU
1eJIeCO00Pa3HOr0 IOBEJICHHS B OBITY M TPYAOBOU JACSATEIBHOCTH;

3) BBIpabOTKY y 0Oy4aroIuxcsi MOHUMaHKs OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHU XMMHUH, a
Takxke GOPMHUPOBAHUE Y HUX OTHOIICHHS K XUMHH KaK BO3MOXHOH 00JIacTH Oymymield mpakTHUYecKOn
JeSTEIIbHOCTH;

4) opmMupoBaHue yMeHHH OE30MACHOrO OOpalIeHHs C BEHIECTBAMH, HCIOIb3YEMbIMH B
[MOBCEIHEBHOMW KU3HU.

H3yuenue xumuu 6 cmapuieii wKoae Ha 0a3060M ypo6He HANPAGIEHO HA OOCHIUIICEHUE CE0YIOUiUX

ueneii:

> OCBOeHHMe CHCTEMbI 3HAaHHH O (YHIaMEHTAJIbHBIX 3aKOHAX, TEOPHUIX, PAKTaX XMMHUU HEOOXOIUMBIX IS
MMOHMMaHU HAy9HOH KapTHHBEI MUDA;

> oBJaJleHHe YMEHUSIMH XapaKTepH30BaTh BEUIECTBA, MAaTCPHAIbl U XUMHYECKHE PEAKIIMH, BBHITOIHATH
nabopaTopHbIC KCIIEPUMEHTBI; IPOU3BOAUTE PACUETHI [0 XUMUYECKUM (popMyiiaM U ypaBHEHHUSIM; OCYILECTBIISAT
MOUCK XMMHUYECKOW WHPOPMAIK U OLIEHUBATH €€ JOCTOBEPHOCTh; OPHEHTHPOBATHCS W MPUHUMAThH PEIICHUS B
MPOOJIEMHBIX CUTYALMSIX;

> pa3sBUTHE T03HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYAIBHBIX M TBOPYECKUX CIIOCOOHOCTEH B Tporiecce
CaMOCTOSITEIBHOT0 MPUOOPETEHHS XUMUIESCKUX 3HAHUH C HCTIOJh30BaHUEM PA3IMYHBIX HICTOUHIUKOB HH(POPMAIUH,
B IMPOLECCE M3YUYCHMs] XUMHUYECKON HAyKHM M €€ BKJIaJa B TEXHHUYECKHH MPOTpecC LHUBHIN3ALUM, CIOXHBIX U
MPOTUBOPEUYMBBIX yTEW Pa3BUTUA UICH, TEOPUI U KOHLIETILIMM COBPEMEHHON XUMUU;

> BocnuTanue yOSKIEHHOCTH B TOM, YTO XMMHSI — MOIITHBIA MHCTPYMEHT BO3JICHCTBUS HA OKPY)KAIOLIYIO
Cpeay, ¥ YyBCTBO OTBETCTBEHHOCTH 32 MIPUMEHEHHE TONYYEeHHBIX 3HAHUNA U YMEHUH NMO3UTHBHON POJIM XUMHHU B
XKHU3HH COBPEMEHHOr'0 O0IIEeCTBA, HEOOXOAMMOCTH XMMHYECKH I'PAaMOTHOTO OTHOILIEHHS K CBOEMY 30pPOBBIO H
OKpY>Kalolllel cpese;

> npuMeHeHHe NOTyUYeHHBIX 3HAHUH M yMEHH AJ1s1 0€3011acHOTO MCIOIB30BaHUS BEIIECTB U MAaTEPHAaJIOB B
OBITY, CENbCKOM XO3SIICTBE W HA TNPOU3BOJCTBE, PEIICHHS NPAKTHYECKHX 3aJad B IOBCEAHEBHON >KU3HH,
MpeNyNpexXICHUs SABICHUNA, HAHOCAIUX BpeZ 370pPOBBI0O YEIOBEKA M OKpYXKAIOUIEH cpene, MPOBEICHHE
HCCIIEI0OBATENBCKUX PadoT, CO3HATENBHOTO BEIOOPA MPOQECcCHii, CBI3aHHON ¢ XUMHEH.

Bknao yueonozo npeomema é oocmudicenue yeseil cpeonezo oouiezo 00pa3oeanus

Cpennee ooOmiee oOpa3oBaHUE — TPEThs, 3aKIIOYUTENbHAS CTYNEHb OOIIero oOpa3oBaHUS.
Conepsxanue cpeHero ooiero 0opa3oBaHus HAIIPaBJICHO HA PEIICHHE IBYX 3ajad.

1 3aBepmienne 00meoOpa3oBaTeIbHONM TOATOTOBKM B COOTBETCTBUU C 3akoHOM  «O0
00pa3oBaHHUM.

2. Peanmzanust mpeanpogeccuoHanbHOro o0I1iero oopa3zoBaHus, KOTOPOE MO3BOJSET 00ECTIeUUTh
MIPEEMCTBEHHOCTH 0011eT0 U MPOGECCHOHATHPHOTO 00pa30BaHUs.

OpHoM 13 BaXKHEHWINUX 33124 ATOTO JTara sSBISETCS MOATOTOBKA 00YJaroNINXCcs K OCO3HAHHOMY U
OTBETCTBEHHOMY BHIOOPY JKU3HEHHOTO M MPO(PECCHOHATBHOTO MyTH. O0yJaroniuecst 10 KHBI HAyIUThCS
CaMOCTOSITENTHO CTABUThH LM U OMPEIENATh MyTH UX TOCTHXKEHUS, UCTIOIh30BaTh MPUOOPETCHHBIN B
IITKOJIE OTIBIT ICSITEIBHOCTH B PEATbHOM JKU3HM, 32 paMKaMHU y4eOHOTO TpoIiiecca.

3aoauu uzyuenus Xumuu é cmapuieii wiKoe:

* Cdhopmuposams y oOydaromuxcsi 3HAHUsI OCHOB XMMHUYECKOW HAYKU: BaXKHEHUIINX (aKTOPOB, MOHATHUH,
XUMHNYCCKHX 3aKOHOB 1 TCOpI/If/i, A3bIKa HAYKH, JOCTYITHBIX O606H.ICHI/Iﬁ MHPOBO33PCHYCCKOI'0 XapakKTepa.

* Pazeumsv ymenus HAOMIOAATh W OOBACHATH XUMHUYECKHE SBJICHHS, IPOUCXOJANIAE B IIPHPOJE,
na6opaTopI/1H, B HOBCCI[HCBHOﬁ KHU3HU.

* Cdhopmuposams CriCIIMATBHBIX yMEHUH: O0OpaliaThCs C BEIISCTBAMHE, BBITIOJHATh HECIOXKHEIC
OKCIICPpUMCHTHI, CO6JIIOI[a5I ImpaBujia TCXHHUKHU 6630HaCHOCTI/I; rpaMOTHO HPHUMCHATH XUMHUYCCKHUEC 3HAHUA B
0OIIEHNH C TIPUPOION U B IIOBCETHEBHOMN KM3HHU.



* Packpblmp TyMaHUCTUYECKYIO HAIpaBICHHOCTh XMMHH, €€ BO3PACTAIOLIEH POJIM B PELICHUH TJIABHBIX
npo0JeM, CTOSIIUX TIepe]] YeIOBEUYECTBOM, U BKIIa/ia B HAYYHYIO KapTUHY MUpA.

* Pazeump JIMYHOCTH OOY4YAIOUIMXCS: HX HHTEUIEKTyaJbHOE M HPAaBCTBEHHOE COBEPILICHCTBOBAHUE,
chopMHUPOBaTh y HUX T'yMaHUCTUYECKNE OTHOIICHHS M YKOJOTMUYECKH LeJIeCO00Pa3HOTo MOBEACHNUE B OBITY U B
MpoLecce TPYAOBOH EATENbHOCTH.

» Chopmupoeams y 0Oyuaromuxcs KOMMYHUKaTUBHOHN 1 BaJIEOJIOTMYECKON KOMIIETEHTHOCTEH];

* Bocnumamp OTBEeTCTBEHHOE OTHOLLICHHE K IIPUPOJIE, OEPEKHOE OTHOLICHUE K YIeOHOMY 000pYAOBaHHMIO,
yYMEHHE XKHUTh B KOJUICKTHBE (OOIIAThCS 1 COTPYAHUYATD) Yepe3 yueOHbIl MaTepral KaI0ro ypoKa.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA

Oco0OeHHOCTH co/iepKaHUs O0YUCHUSI XUMHUH B CpEIHEH IIKOJIe 00YCIOBJICHBI CEIU(DUKON XUMUN
KaK HayKH U MTOCTaBICHHBIMHU 3a/1adamMu. OCHOBHBIMHU MTPOOIEMaMU XUMHUH SIBJISIOTCS U3YUEHUE COCTaBa
U CTPOCHMSI BEIIECTB, 3aBUCUMOCTH HMX CBOWCTB OT CTPOEHHUSI, MOJYYEHHE BEIIECTB C 3aJaHHBIMHU
CBOMCTBAaMH, UCCIIEA0BAHUE 3aKOHOMEPHOCTEN XUMHUECKUX PEAKLIMU U ITyTEH YIIPABIECHUs MU B LIEIIAX
MOJTydeHUSI HEOOXOAMMBIX YEJIOBEKY BEIIECTB, MaTepHaioB, sHepruu. [loaTomy B paboueit mporpamme
10 XMMHH HAIUIM OTPAKEHHE OCHOBHBIE COJICPIKATEIbHBIE JIMHUU:

* «BEILIECTBO» - 3HAHUE O COCTaBE U CTPOCHUH BEIIECTB, X CBOMCTBAX U OMOJOTHYECKOM 3HAUYCHHH,

* «(XUMUYECKas pEAKLHS» - 3HAHUE O IPEBPALIEHUSX OJIHUX BEILECTB B APYrUe, YCIOBUSIX TPOTEKAHUS
TaKMX IPEBPAIICHUI U CI0c00ax YIpaBlIeHUs PEAKIUSIMU;

* (IPUMEHEHUE BEIIECTB» - 3HAHUE U OIBIT OE30ITaCHOTO OOPAICHHS C BEIIECTBAMHU, MaTePUAIAMU U
nporieccamu, He0OXOIMMBIMH B OBITY M Ha IPOU3BOJICTBE;

* (I3BIK XMMHUWY - ONIEPUPOBAHUE CUCTEMOM BAKHEUIIIMX XUMHUYECKUX TOHATHM, 3HAHUE XUMUYECKON
HOMEHKJIATYphl, a TaKKe BJIaJICHUE XUMUYECKOM CHUMBOJIMKON (XUMHYECKMMH (opMylaMu U
YPaBHEHUSIMH).

[IporpamMma npeaycMaTpuBaeT (GOPMHUpPOBAHHE y OOYYArOIIUXCS OOIECYy4eOHBIX yYMEHHUH M HAaBBIKOB,
YHHUBEPCATIBHBIX CIIOCOOOB JEITSILHOCTH M KJIFOYEBBIX KOMITETCHITHIA: YMEHHE CAMOCTOSATEIBHO M MOTHBHPOBAHHO
OpPraHu30BbIBATL CBOIO MMO3HABATCIbHYIO ACATCIbHOCTD, UCIIOJIb30BAHUE 3JICMCHTOB INPUYUHHO-CIICACTBCHHOI'O U
CTPYKTYPHO-(QYHKIIHOHATLHOTO aHAIN3a; OMpPEJCICHUE CYIIHOCTHBIX XapaKTEPUCTHK H3y4aeMOro OOBEeKTa;
yMEHHE Pa3BEpPHYTO 00OCHOBBIBATE CYKICHHS, 1aBaTh OMPEIACIICH S, IPUBOIUTD I0KA3aTEILCTBA; OIICHUBAHUE U
KOPPEKTHPOBKA CBOETO MOBE/ICHHS B OKPYIKAIOIIEM MHUPE.

TpeOoBaHMe K YPOBHIO MOATOTOBKH OOYYarOIIMUXCS BKJIIOYAIOT B ceOs Kak TPeOOBaHHWsS, OCHOBAaHHBIC Ha
YCBOEGHHUH U BOCIPOU3BEICHUH YIeOHOTO MaTepHala, IOHUMaHHe CMBICIIA XAMUYIECKUX TIOHITHI U SBJICHHH, TaK
W OCHOBaHHBIC Ha 0O0Jiee CIIONKHBIX BHIAX JESITEILHOCTH: OOBSCHEHHE (M3MYECKUX U XUMUYECKHX SIBICHUM,
MPUBEICHUE IPUMEPOB MPAKTUUESCKOT0 UCIIOIb30BaHMS M3y4aeMbIX XUMUYECKHX SBJICHHI 1 3aKOHOB. TpeboBaHue
HaTpaBJIeHbl Ha PEeATM3aINI0 JEATEILHOCTHOTO, TIPAKTUKO-OPHEHTHPOBAHHOTO M JIMYHOCTHO-OPHEHTHPOBAHHBIX
MOJIXO0JI0B, OBJIJICHHE yYal[MMHUCS CIIOCO0AMH MHTEIUICKTYAIbHOW M MPAaKTHYECKOW JIESITENLHOCTH, OBJIAJICHHE
3HaHUAMHU MU YMCHUAMMU, BOCTpe6OBaHHbIMI/I B HOBCCﬂHeBHOﬁ JKU3HU, TO3BOJIAIOIIHNMU OPUCHTHUPOBATHECA B
OKPYIKAIOIEM MUPE, 3HAYMMBIMHU JIJISI COXPAHEHHST OKPYKAIOIEH CPpeabl B COOCTBEHHOTO 3/I0POBbSI.

MECTO YYEBHOI'O ITIPEJMETA B YYEBHOM IIVIAHE

B basucHom ydeOHOM IulaHE CpeaHEN IIKOJIbl XWUMHUS BKIoueHa B pasgen «ConepikaHue,
¢dopmupyeMoe ydaCTHHKaMH oOpa3oBaTenbHOro mporeccay. OOywaromuecss MOTYT BbIOpaTh JUis
HU3YUCHUSA WU HHTGFpHpOBaHHBIﬁ KypC C€CTCCTBO3HAHUA, HWJIIM XUMHUIO KaK Ha 6330BOM, TaK MU Ha
yri1yOJI€HHOM YpOBHE.

PaGouas nmporpamma 1o XuMuM JUIsl CpeHEro o0IIero oopa3oBaHusl COCTaBJICHA U3 pacyeTa 4acos,
yka3aHHbIX B basucHoM yueOHOM I1aHe 00pa30BaTeNbHBIX YUpeKIeHUN o01iero oopasoBanus: no 1 4 B
Heeno (68 1 3a 1Ba roga o0ydeHus) Ha 6a30BOM ypOBHE.

OCOBEHHOCTHU U3YUYEHUSA XUMHUHU HA BA3OBOM YPOBHE

MeTo10TOTUYECKO OCHOBOM TOCTPOSHHUS y4eOHOTO COAEpKAHHUS XUMHUHU JUISl CPEAHEH IIKOJIBI
0a30BOr0 YpOBHS SBWJIACh UO€A UHMEZPUPOGAHHO20 KyPCa, HO HE €CTECTBO3HAHUA, & XUMHUU. Takoro
Kypca, KOTOPBI OJM30K U MOHITEH THICSYaM POCCUUCKHMX YUUTENEeW XUMHUHU U JOCTYIIEH U WHTEpeceH
COTHSIM TBICSTY POCCUMCKUX CTapIEKIACCHUKOB.

CtpykTypa mpeiaraeMoro Kypca petaer ABe mpoojaemMbl HHTErpaliiyi B 00y4eHUN XUMUH.

[lepBast — 310 @Hympunpeomemnas unmezpayusi y4eOHOW IUCHUIUIMHBL «XUMHUsS». Mpes takoi
MHTETrpalyy JUKTYET CIEAYIOLIYI0 OYEPEIHOCTh M3y4eHHs pPa3/ejoB XMMHUU: BHayaie, B 10 kiacce,
M3y4yaeTcsl OpraHudveckas Xumwus, a 3ateM, B 11 kmacce — oOmas xumus. Takoe CTPYKTypupOBaHHUE



MO3BOJISIET CPOPMUPOBATH Y BBITYCKHUKOB CPEeIHEN IIKOJIbI MPEACTABICHINE O XMMHUU KaK O IIeIOCTHOM
HayKe, [M0Ka3aTh €IUHCTBO €€ MOHATHH, 3aKOHOB U TEOPHM, YHUBEPCAIHBHOCTh U MPUMEHUMOCTD UX KaK
JUISl HEOPTaHUYECKOM, TaK U JIsl OPraHMYE€CKON XUMHUH.

Bropas — 310 Medcnpeomemnan unmezpayus, TO3BOIJISAIONIAsT HA XMMHUYECKOH 0a3e 00BETUHHUTH
3HaHUA 1O (usuke, Ouosoruu, reorpaduu, SKOJIOTMH B €IUHOE IOHHMMAaHUE MPUPOIBI, TO €CThb
c(OpMHPOBATH IIEIOCTHYIO €CTECTBEHHOHAYYHYIO KAPTHHY OKPYXAIOIIEro MHpa. OTO IO3BOJIUT
CTapUIEKIACCHUKAM OCO3HAaTh TO, YTO 0€3 3HAHUM MO XMMHUU BOCHPUITHE OKPYXKAIOLIEro Mupa OyaeT
HETOJIHBIM, A JIFOJY, HE MOJYYMBIINE TaKUX 3HAHUM, MOTYT CTaTh HEOCO3HAHHO OIACHBIMU JJISI 3TOTO
MUpa, TaK KaK XUMUYECKH HErPaMOTHOE OOpallleHHe C BeLECTBAMHU, MaTepHUaIaMH U MPOIecCaMy TPO3UT
HEMaJIBIMU OelamMH.

Kpome sTux AByX BenylIMX HMHTETPUPYIOUIMX HJIIeH, B Kypce Oblla pealii30BaHa U e€lle OJHa -
UHmMepayus XUMUYECKUX 3HAHUU ¢ 2YMAHUMAPHBLIMU OUCYUNTUHAMU: NCTOPUEH, TUTEPATypOl, MUPOBOI
XYIOKECTBEHHOW KyJIbTypoil. DTO, B CBOIO OYepeqb, MO3BOJISIET CpPEJACTBAMH Y4eOHOrO MpeaMeTa
MOKa3aTh POJb XMMHH U B COIMAIBHON Cdepe UYeIOBEUECKOH AESITeTbHOCTH, TO €CTh IMOJIHOCTHIO
COOTBETCTBOBAThH UJIESIM T'YMaHHU3AIUU B O0yUCHHH.

OnHOuYacoBOM Kypc XMMHUHM PacCUMTaH Ha JiBa rojla 00y4yeHus 1mo | 4 B HENEI0 WK Ha OJUH TOJ
oOyueHus 1o 2 4 B HEJIETIIO.

B crpykrypupoBaHuu Kypca OpraHM4eCcKOd XMMHUH aBTOPbI UCXOIWIIA U3 UJEU PA3BUTHUS yYaIIUXCA
Henpo(UIBHBIX KIACCOB cpelacTBaMu ydyeOHoro mnpeamera. C IeNbl0 yCUIICHUS PONU JEAYKIHUU B
o0OydeHUH XMMHH BHaJalle JArOTCS KPATKHE TEOPETUYECKHE CBEICHHUS O CTPOCHUH, KiaccH(HKaI,
HOMEHKJIAType OPraHMYECKUX BEIIECTB, 0COOCHHOCTSIX PEaKIUN C UX y4aCTHEM.

CdhopmupoBaHHBIE TAKIM 00pa30M TEOPETHUECKUE 3HAHUS 3aTEM Pa3BUBAIOTCS HA (DaKTOJIOTHIECKOM
Marepuaie Iph pacCMOTPEHUHU KJIAaCCOB OPraHMYECKHUX COeAMHEHUH. B cBOIO oyepenb, Takoil moaxon
MO3BOJISIET U MTY0)KE M3YYUTh CaMU KJIACChI OPraHUYECKUX coeuHeHUN. OCHOBHBIM KpUTEpUEM 0TOOpa
(akTUYECKOro MaTepualna Kypca OpraHM4ecKoid XUMUU SIBISIETCSA UAes IeNenoaraHusi, TO eCTh OTBETa
Ha PE30HHBIN BOIPOC YUYEHUKA: «A 3aueM MHE, He XUMHUKY, 3T0 HykHO0?». Ta ke unes o Beayuieil poiu
TEOPETHUYECKUX 3HAHMI B MpoLEecce IMO3HAaHUS MHUpA BEUIECTB M pPEAKUUN CTajla OCHOBHOM JUIs
KOHCTPYMpPOBaHUs Kypca oO0mier xumun. Ha OCHOBE €IMHBIX TOHSTHH, 3aKOHOB U TEOPUH XUMHUHU Yy
CTapIIEKIACCHUKOB (DOPMHUPYETCS 1EJIOCTHOE MPEICTaBICHHE O XMMHUYECKOW Hayke, O ee BKIae B
€IMHYIO0 €CTECTBEHHOHAYYHYIO KapTHHY MHpA.

[IporpamMma mpegycMaTpuBaeT (GOPMUPOBAHME Y y4aIIUXCS OOIIEy4YeOHBIX YMEHHM U HaBHIKOB,
YHUBEPCAIBHBIX CIOCOOOB JEATEIBHOCTH M KIIOYEBBIX KOMIIETCHIIMM: YMEHHE CaMOCTOATEIbHO M
MOTHBUPOBAaHHO OPraHU30BbIBATH CBOIO ITO3HABATEIBHYIO JEATENBHOCTD; HCIIOJIb30BAHHUE JJIEMEHTOB
MPUIUHHO-CIIEACTBEHHOTO U CTPYKTYPHO-(DYHKIIMOHAJIILHOTO aHaJIN3a; ONpEeIeNieHue CYIIHOCTHBIX
XapaKTepUCTHK HW3y4aeMoro oOBeKTa; YyMEHHE pa3BepHYTO OOOCHOBBIBATH CYXKIEHUS, [aBaTh
ONpEeACNICHUs, MPUBOJUTH JOKA3aTENbCTBA; OLECHUBAHHE W KOPPEKTUPOBKA CBOErO0 TMOBEIACHHS B
OKpY>KarolleM MUpe.

TpeGoBaHue K YpOBHIO TIOATOTOBKM OOYYAIOIIMXCS BKJIIOYAIOT B ce0s Kak TpeOoBaHUS,
OCHOBaHHBIE Ha YCBOCHHMH M BOCIIPOU3BEACHUN YU€OHOTO MaTepuaia, MOHUMaHHe CMbBICIa XUMUYECKUX
MOHSATUN W SIBIICHWW, TaK W OCHOBAaHHBIE Ha Oo0Jee CIOXHBIX BUIAX JEATETLHOCTH: OOBSICHEHUE
(GU3MYECKUX W XUMHUYECKHX SBJICHUN, TNPUBEACHUE TPUMEPOB MPAKTHUECKOTO HCIIOJIb30BAHUS
M3y4aeMbIX XWMHUYECKHX SBJICHHMA ¥ 3aKOHOB. TpeOOBaHHWE HAmNpaBJICHBl Ha peaU3aIUio
NEATEIIbHOCTHOTO,  ITPAKTUKO-OPUEHTUPOBAHHOTO W JMYHOCTHO-OPUEHTUPOBAHHBIX  IMOAXOJIOB,
OBJIQJICHHE YYALIUMHCS CHOCOOAMU WHTEJJIEKTYyaJbHOM M MPaKTUYECKOW IEsITeNbHOCTH, OBJIAJICHHE
3HAHUSMHU U YMEHUSIMH, BOCTPEOOBAHHBIMH B TIOBCETHEBHOM JKU3HU, TIO3BOJSIONIUMU OPUEHTUPOBATHCS
B OKPY’KAIOIIIEM MUPE, 3HAUMMBIMH JIJISI COXPAHEHHUST OKPY>KAIOIIEH Cpeibl U COOCTBEHHOTO 3/I0POBbSI.

JUYHOCTHBIE, METAIIPEJIMETHBIE U IPEIMETHBIE PE3YJIbTATBI
OCBOEHUA COAEPKAHUSA KYPCA 10-11 KJIACCA

Pezynomamul uzyuenus npeomema:.

JlesiTenbHOCTD yuuTeNs B 00y4eHUH XUMUU B CpeHel (ITOJIHOI) IIKOoJIe T0JKHA ObITh HalpaBJieHa
Ha JIOCTHKECHUE 00YYAIOIUMHUCS CIEAYIOUINX JUYHOCHHBIX Pe3YIbmamoe:

1) B yennocmuo-opuenmayuontoll cgpepe — GyBCTBO TOPIOCTU 32 POCCHHCKYI0 XUMHUYECKYIO
HayKy, TyMaHU3M, OTHOIIIEHHUE K TPYAY, LIEIeyCTPEMICHHOCTD;

2) B mpy0oeoii c¢hepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JaibHElIIel 00pa3oBaTe/IbHOM U
npoeCCHOHATLHON TPACKTOPUH;



3) B nosnasamenvHoll {KOZHUMUBHOU, UHMELLEKMYAIbHOU) cghepe — yMEHUE YIPABIATh CBOECH
MO03HABATEIBHOM ESTETHLHOCTBIO.

Memanpeomemnuvimu pe3yibmamamu sBISIOTCA:

1) ucrionp30BaHUEe YMEHUI M HABBIKOB pA3JIMYHBIX BUJIOB I103HABATEILHOW JCATEILHOCTH,
MIPUMEHEHUH OCHOBHBIX METO/IOB ITO3HAHUSA (CUCTEMHO-UH(OPMAIIMOHHBIN aHAIIN3, MOJIEIIMPOBAHKE) AJIS
M3Yy4YEHUs Pa3JIMYHBIX CTOPOH OKPYXKAIOLIEH JEHCTBUTEILHOCTH;

2) UCTIOJIb30BAHNUE OCHOBHBIX HMHTEIUICKTYAIbHBIX OIepanuii: GopMyITHpOBAHUE THITOTE3, AHAIIH3
U CHHTE3, CpaBHEHHE, 00OOIEHUE, CUCTeMaTH3allHs, BBIABICHHE MPUYMHHO-CIECICTBEHHBIX CBS3EH,
MTOKMCK aHaJIOTOB;

3) yMeHHe TeHepUPOBATh UICU M ONPEILIISATh CPEACTBA, HEOOXOJUMBIC JIJISl UX PEan3alliH;

4) yMeHHe ONpe/eNaTh Ied U 3a7a4d JIeITeIbHOCTH, BHIOMPATh: CPEICTBA pealu3alliy LEeI U
MIPUMEHSITh UX HA MMPAKTHKE;

5) ucrosib30BaHNE PA3IMYHBIX HCTOYHUKOB JUIS IOJYYCHHUS XHMHYECKOW HH(POpMAIHH,
MOHMMAaHHE 3aBHCUMOCTH COJepkaHus U (OpMBI MpPEACTaBICHUA HHGOPMAIMM OT LeJlel
KOMMYHHKAIIMH U ajjpecaTa.

B oOnactu npeomemmuvix pe3ynvmamog W3y4€HUE XUMHH TPENOCTABISIET YUCHHUKY
BO3MOXXHOCTh Ha CTYIEHU CpeaHero (ImoJHoro) obmiero oOpa3oBaHHs HAyYUTHCS HA MPOQUILHOM
ypoBHe

1) B nosnasamenvrou cghepe:

a) JlaBaTh OIPENEICHUS U3yUYECHHBIM OHSTUSM;

0) OIMCHIBAaTh JIEMOHCTPALlMOHHBIE M CAMOCTOSTEIBHO IIPOBEIEHHBIE OSKCIIEPUMEHTHI,
UCIOJIB3YS JJIsl 3TOTO €CTECTBEHHBIHN (PYCCKUH, POJIHOM) A3BIK U A3bIK XUMUH;

B) OOBSICHATh CTPOCHHE U CBOMCTBA M3YYEHHBIX KJIACCOB HEOPraHMUYECKUX U OPraHMYECKHX
COCIMHEHHH;

r) KJ1accu(UIUpPOBaTh U3yuyeHHbIE OOBEKTHI U SIBJICHUS;

1) HAOIIOAATh JIEMOHCTPUPYEMBIE M CAMOCTOSITENIFHO TPOBOIMMEIE OIBITHI, XUMHUYECKHUE
peakIMy, MPOTEKAIOLIe B IPUPOE U B OBITY;

e) UCCIIEIOBaTh CBOMCTBA HEOPraHMYECKHMX M OPraHMYEeCKUX BEILIECTB, ONPEIENSITh WX
IIPUHAJIEKHOCTh K OCHOBHBIM KJIacCaM COEIVMHEHMI;

x) 000011aTh 3HAaHUSA U JeJaTb OOOCHOBAHHBIE BBIBOJBI O 3aKOHOMEPHOCTSX W3MEHEHUS
CBOMWCTB BEILECTB;

3) CTPYKTYpUPOBaTh yu4eOHYIO HH(OpMaLINIO;

1) HMHTEPNPETHPOBaTh WH(POpPMALMIO, TOJYYEHHYIO W3 JAPYIMX MCTOYHHMKOB, OIICHHUBATh €€
Hay4HYIO JOCTOBEPHOCTb;

K) OOBSCHSATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUUECKUX peaKkLuii, IpOTHO3UPOBATh BO3MOXKHOCTb
UX IIPOTEKAHMUsS HA OCHOBE 3HAHUM O CTPOCHUH BELIECTBA U 3aKOHOB TEPMOJAVNHAMUKH;

7) OOBSICHATh CTPOEHHE aTOMOB 3JIEMEHTOB 1—4-T0 MEPHUOIOB € MCIIOIB30BAaHUEM 3JIEKTPOHHBIX
KOH(Urypaluii aromMoB;

M) MOJEIHPOBATh CTPOCHHUE MPOCTEHUIIMX MOJEKYJ HEOPraHWYECKHUX W OPraHUYECKUX BEIECTB,
KPHUCTAJIJIOB;

H) NMPOBOJIUTH PACUeThl 0 XUMUYECKUM (OPMYIIaM U YpaBHEHUSIM;

0) XapaKTepH30BaTh U3yUCHHbIE TEOPHH;

1) CaMOCTOATENBbHO J10OBIBaTH HOBOE JUI €0 XMMHUYECKOE 3HAHUE, UCHOJb3Ysd Ui 3TOTO
JOCTYTHbIE HCTOYHUKHU UH(DOPMAIINH;

2) B YeHHOCMHO-OPUESHMAYUOHHOU chepe — TIPOTHO3UPOBATh, aHATH3HPOBATh U OIICHUBATH
MOCNIEACTBHS U OKpYKarolled cpenbl OBITOBOM M IPOU3BOJCTBEHHOW JEATEIHHOCTH YeNOBEKa,
CBSI3aHHOH C mepepaboTKOI BEIeCTB;

3) B mpyodosoii chepe — CaMOCTOATEIBHO IUIAHUPOBATH W MPOBOAUTH XUMHUSCKHIA
HKCIEPUMEHT, CcoOMoas mpaBuia Oe3omacHOM paboThl C  BemlecTBaMH M J1aOOPaTOPHBIM
o0opyI0BaHUEM;

4) B chepe dhuszuueckoii Kyibmypsl — OKa3bIBATh MIEPBYIO MOMOIIb [TPU OTPABICHHUSX, 0XKOTaX U
APYTUX TPaBMax, CBSI3aHHBIX C BEILIECTBAMHU U JJAOOPAaTOPHBIM 000PYAOBAaHHEM.

B crangapTte npo¢uibHOrO YpOBHS CUCTEMA 3HAHUN O XMMUYECKHX 3J€MEHTaX U CBOMCTBAX UX
COEAMHEHUI pacmmpsieTcs M YyIIyOJseTcs Ha OCHOBE IPEACTaBICHUH O CTPOCHMM BEIECTBA,
XUMUYECKOH CBSI3U U 3aKOHOMEPHOCTAX IPOTEKAHUS XUMUYECKUX PEAKIUH, PACCMAaTPUBAEMBIX C TOUKH




3pCHUSI XMMHUYECKONW KHHETHKM W XHMHYECKOW TEPMOJMHAMHKH. TeM caMbiM oOOecreYnBaeTCs
MOATOTOBKA BBIMMYCKHUKOB HIKOJIBI K IMPOJOJIZKCHHUIO 06pa3OBaHI/I}I B CpCAHUX CICHUAIBHBIX W BBICHIUX
y4eOHBIX 3aBEICHUAX, MPOPHIb KOTOPBIX MPEIYyCMATPUBACT HM3YYCHHE XUMHH, M TOCICIYIOIICH
npodecCHOHATLHOM IS TEIILHOCTH.

OPI'AHU3ALMSA YYEBHOT'O ITPOLHECCA TP U3YYEHUU XUMHNHU

B crapmem moapoctkoBoMm Bo3pacte (15—17 mer) Beayllyro poib HrpaeT IeATeIbHOCTH IO
OBJIQ/ICHUIO CHCTEMON HAYYHBIX NOHATUH B KOHTEKCTE MPEIBAPUTEIBHOTO MPO(HECCHOHAIBHOTO CaMO-
orpezeneHusl. Y CBOCHHE CUCTEMbl HAYYHBIX MOHATUN (OPMUPYET TUI MBIIUICHUS, OPUCHTUPYIOIIUN
MOJIPOCTKA HA OOLIEKYIbTYPHBIE 00pa31ibl, HOPMBI, TAJIOHBI B3aUMOJICHCTBHS C OKPY>KAIOLIIM MHUPOM, a
TaK)ke CTAHOBUTCS UCTOUHUKOM HOBOTO THIIA ITO3HABATEIbHBIX HHTEPECOB (HE TOIBKO K (hakTaM, HO U K
3aKOHOMEPHOCTSIM), CPEICTBOM (POPMHUPOBAHUS MUPOBO33PEHHUSL.

Takum  o0pa3oM, ONTUMalIbHBIM  CHOCOOOM  pa3BUTHUSI  [O3HABATEIbHOW  MOTPEOHOCTH
CTapILEKJIACCHUKOB SIBJIACTCS TPEJACTABICHUE COAEp)KaHUS OO0pa3oBaHHsl B BHJE CHCTEMBI
TEOPETUYECKUX MOHITHIA.

[TonpocTKOBBIN KpU3HUC CBSI3aH C Pa3BUTUEM CaMOCO3HAHHUSA, YTO BIIMAET Ha XapakTep y4eOHOM
JesTeNbHOCTH. [ cTapumx MNOAPOCTKOB IMO-TIPEKHEMY aKTyalbHa YydyeOHas neaTelbHOCTh, Ha-
IIpaBJICHHAsl HA CAMOPA3BUTHE U caMOOOpa3oBaHUE. Y HUX MPOJOJIKAIOT Pa3BUBATHCA TEOPETHUECKOE,
dbopManbHOEe U pEeQIIEKCHBHOE MBIIIJICHHE, CIIOCOOHOCTh pPacCyXAaTh TUMOTETUKO-IETYKTUBHBIM
criocoboM, abCTPaKTHO-JIOTHYECKH, YMCHHE ONEPHPOBATh THUIOTE3aMH, peICKCUsi KaK CIIOCOOHOCTH
aHAJIM3UPOBATh U OIICHUBATh UHTEJIEKTYyaJIbHbIE ONEPALIUU.

[IcuxonoruueckuM HOBOOOpPA30BaHHWEM IIOJIPOCTKOBOTO BO3pacTa SIBJISETCS LEJenojlaraHue u
MIOCTPOCHUE >KU3HEHHBIX IJIAHOB BO BPEMEHHOM IMEPCIEKTUBE, T. €. Hanboyiee BbIpakeHAa MOTHBAIUS,
CBsI3aHHAas ¢ OynyIlied B3pOCION XU3HBIO, U CHUKEHA MOTHUBALUS, CBA3aHHASI C MEPUOJIOM IIKOJbHOU
XKU3HU. B 5TOM BO3pacTte pa3BUBaeTCS CIOCOOHOCTh K MPOEKTHUPOBAHHIO COOCTBEHHOW YyueOHOI
JESTeTbHOCTH, IOCTPOCHUIO COOCTBEHHOM 00pa30BaTEIIbHON TPAEKTOPHH.

YuuThIBas BBIIIEH3IOKEHHOE, a TAKXKE MOJOXKEHUE O TOM, YTO 00pa3oBaTellbHbIE PE3yJbTaThl Ha
MPEIMETHOM YPOBHE JIOJDKHBI IMOJUIEkKATh OIEHKE B XOJE MTOTOBOM aTTECTAallid, B MPHUMEPHOM Te-
MaTMYECKOM  IJJAHUPOBAHUU MpPEIMETHble 1€ U  IUIAHHpYeMble  pe3yinbTaThl  00y4eHus
KOHKPETHU3UPOBAHBI JI0 YPOBHSI yUEOHBIX AEMCTBUNA, KOTOPHIMHU OBJIAJIEBAIOT O0yYaloUIUecs B Mpoliecce
OCBOEHHUS MpeAMETHOro coaepkanus. [Ipu 3Tom ans Kakaoro yueOHOro npeaMera BeAYIIUM OCTaércs
OTIpeNIeNIEHHBIA BU JeSITeIHHOCTH (IIO3HABATENbHAS, KOMMYHHKAaTUBHAs W T. X.). B mpeamerax, rue
BEAYIIYI0 pOJb UIPAeT MO3HABATENIbHAS JEATEIbHOCTH ((pU3MKA, XUMUSA, OMONOTUS U JAp.), OCHOBHBIE
BUJbl y4eOHON MeATEIbHOCTH OOYyYaroIlerocsi Ha YpOBHE Y4UEOHBIX JEHCTBUN BKJIIOYAIOT YMEHHE
XapaKTepu30BaTh, OOBICHATH, KIIACCU(PHUIIMPOBATh, OBJIAJEBATh METOAAMU HAYYHOTO MO3HAHUS U T. 1.

[IpropuTeTHEIMHA 3a/la4aMy TIPETOIaBaHUsl IMIKOJIBHOTO Kypca XMMHH Ha JTare CpeIHEero
(monHoro) oOmIero o0pa3oBaHMSA  SABJISETCS  COBEPUICHCTBOBAHME METOAUKH  (OPMHPOBAHUS
MO3HABATENBHON, WH(POPMAIMOHHO-KOMMYHUKAaTUBHOH ¥ pEe(IEKCUBHONW BHUIOB JIEATEIHHOCTH.
OpueHTanuss Ha OPraHU3aIUI0 CaMOCTOSATENILHOM MMO3HABATEIbHON JESITENbHOCTH YUYaIIUXCs SBISETCS
HEOOXOJIMMBIM YCIIOBUEM YCIHENIHOCTH OOYy4YeHHUs XMMHUHU BcCeX ydauuxcs. B pesynpraTe OCBOEHUS
cojiepkaHusi 00pa3oBaHUs MO XUMHHM Y4YaIIHecs MOJIyYaloT BO3MOXHOCTh PACIIMPHUTh KPYr Y4eOHBIX
YMEHUH, HaBBIKOB, TaKMX KaK TPUMEHEHHWE ITOJy4YeHHBIX 3HAHWH Ui OOBSICHEHHS pa3zHOOOpa3HBIX
XMUMUYECKHX SIBJICHUH U CBOMCTB BEIECTB, OLIEHKH POJIM XUMHUH B Pa3BUTUU COBPEMEHHBIX TEXHOIOTUN
U TIOJYYEHUHM HOBBIX MaTepuayoB, 0e30macHOi paboThl C BELIECTBAMHU B JIaObopaTOpuH, ObITY M Ha
MPOU3BOJICTBE, PELICHUs MPAKTHUYECKUX 3a/ady B IMOBCETHEBHOM XU3HH, NMPEAYNPEKICHUS SBICHUM,
HAHOCSIIUX BPel 30POBbIO UEIOBEKa U OKPYXKAroIIeH cpesie U T.1.

B kmaccax, rae Xumus sBisieTcs NPOPHUIBHBIM IPEIMETOM, BO3MOXKHO HCIIOJIb30BaHUE
IBPUCTHYECKUX M UCCIEIOBATEIBCKIX METOIOB, KOTOPHIE MOT'YT OBITh PEaTM30BaHbI B BUJIE TPOOIEMHBIX
JEeKIUH, JTUCKYCCHHM (CEeMHHApOB), CaMOCTOSTENBHBIX pabOT ydaluxcs HCCIIEI0BaTEeNIbCKOTO,
TBOPUECKOTO XapakTepa, BKJIIOYAIOUIMX BBHIIOJHEHHE ONBITOB, KOHCTPYMPOBAHHE MPUOOPOB,
M3TOTOBJIEHHE MOJIENEH, OTPaKAIOUMX CTPOCHUE BEIIECTB, MOCTPOCHHE TPaPHUKOB, CXEM, pEIICHHE
pacueTHBIX U AKCIEPUMEHTATIbHBIX 337a4. XMMHUUYECKHH 3KCIIEPUMEHT B MPOGUIBHBIX KiIaccax MOXKET
uMeTh (opMy MPAKTUKYMOB, ITO3BOJIIONINX MPOBOJAUTH UCCIEIOBAHUS, TIOATBEPKIAIOIINE U3yUYCHHbIE
TEOPETUYECKHE MOJIOKEHHUS, BBIIOIHATH OIBITHI 0 PACMIO3HABAHUIO, MMOJIYYEHUIO U U3YYEHHIO CBONCTB
BELIECTB U T.A.



VYuaurtenaM XUMHH HEOOXOAMMO OPHUEHTHPOBATHCS «HE TOJBKO HAa YCBOEHHE OO0YYarOLIUMHCA
ONpPENEICHHON CyMMBbl 3HAaHUM, YMEHUHM M HAaBBIKOB, HO M Ha pa3BUTUE €ro JIMYHOCTH, €ro
MIO03HABATENBHBIX U CO3UATEIbHBIX CLIOCOOHOCTEH». [T03TOMY, Ba)kKHO HayUUTh HIKOJIBHUKOB IIPOBOJUTH
CaMOCTOSITENIbHBIA TOMCK XUMHUYECKOW HMH(OpMAIMM C HCHOJIb30BAaHUEM DPA3JIMYHBIX HCTOYHHKOB
(HayyHO-TIONYJIIPHBIX M3/1aHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); ncnoiab30BaTh
KOMIIBIOTEPHBIE TEXHOJIOTHH JJIs1 00pabOTKH M IIepeiayl XUMUIECKOH HHPOPMAITUH U €€ MTPECTABICHHS
B pa3MuHbIX (OopMax, a TaKKe MCIOJIb30BaTh MPUOOPETEHHbIC 3HAHMS M YMEHHUS B NPAKTHUECKOU
JEeATEIbHOCTHU U IIOBCEITHEBHOU KU3HMU.

B cootBercTBuH ¢ TpeboBaHUsIMU DeepabHOrO rocy1apcTBEHHOIO 00pa30BaTeIbHOIO CTaHJapTa
10 XMMHHU ¥ BBIOPAHHBIX U3 (eIepaJIbHOrO CIHUCKa yYeOHUKOB YUUTENIb XMMUU BO BPeMs MPOBEPKH U
KOHTPOJIS 3HAHWUM 110 IPEAMETY MOXKET OPUEHTUPOBATHCS Ha CIEAYIOIINAE YPOBHHU:

IlepBblii YPOBEHb — pPENPOAYVKTHBHBINA. BBINONHEHNE ydamuMucs 3aJaHUl 3TOTO YPOBHS
OIMPAETCsl B OCHOBHOM Ha MaMsATh. JIOCTHKEHNE 3TOTO YPOBHS IIPEAIIOIAracT y yJaluxcs:

- 3HAHWE Ha3BaHUU OTJEIBHBIX XUMUUYECKHUX JJIEMEHTOB, BEIIECTB U PEAKIIUM;

- YMEHHE YCTHO WY NMCbMEHHO ONUCHIBATh XMMUYECKHE (PAKTHI, MOHATHSI UJIU IBJICHUSA (PEaKLun);

- IOHUMAHUE POJIM, 3HAYCHHSI WA IPUMEHEHHUS OTACIIBHBIX XUMUYECKUX BEIIECTB, UM PEAKLINUN;

- IPUMEHEHHE XUMUYECKON CUMBOJIMKHA — XUMHUYECKUX 3HAKOB, GOPMYJI U ypaBHEHMUI];

- 3HaHHE HEKOTOPBIX UCIOJIb3YEMBIX B XUMUU IPUOOPOB, YMEHUE COOMPATH MTPOCTEHIINE U3 HUX U
UCII0JIb30BATh IIPU BBIIIOJHEHUM XUMUYECKOIO IKCIIEPUMEHTA.

Jns npoBepKM 3HAHWW W YMEHUK, COOTBETCTBYIOUIMX MEPBOMY YPOBHIO, HCIOJIb3YETCS
PENPOAYKTUBHBIN BUJ 3alaHUl, IIPEIIOIAraouil BOCIIPOU3BEICHUE YUaIIUMUCS OTAEIIBHBIX 3HAHUN U
ymeHuit. [IpoBepka mepBoro ypoBHSI 3HAHHUH JIETKO OCYIIECTBISICTCS (popMaMu aBTOMATH3UPOBAHHOTO
ydera.

BTopoii ypoBeHb — NPOAYKTHUBHBINA. J[OCTHKEHNE ITOTO YPOBHS IPEAIIONAracT y y4aluxcs:

- MIOHUMaHKe (HOPMYIMPOBOK BAKHEUIITNX XUMHUUECKUX MTOHATHUI, 3aKOHOB, TEOPUI U IPUMEHEHHE
UX B QHAJIOTUYHBIX CUTYalIUAX;

- YMEHHE yCTaHABIUBAaTh B3aUMOCBS3b MEX]y COCTaBOM, CTPOCHUEM M CBOMCTBAMH XUMHYECKHX
BEILIECTB;

- YMEHHUE MPOBOAUTH PACUETHI IO XUMUYECKUM (hOpMYJIaM U YpaBHEHUSIM;

- YMEHHE CaMOCTOSITEIbHO MPOBOAUTh XUMUUYECKUIN SKCIIEPUMEHT MO UHCTPYKIUHU y4eOHUKA WU
M0 yKa3aHMIO yUuTens U (PUKCUPOBATh €ro Pe3ybTaThl.

JIOCTHIKEHME 3TOTO YPOBHS MPEANOJIATAET Y YYANNUXCS:

- MIOHMMaHue (GOPMYITUPOBOK BAKHEUIINX XMMUYECKUX MOHATHH, 3aKOHOB, TEOPUI U MPUMEHEHHE UX B
AQHAJIOTUYHBIX CUTYALMIX;

- YMEHUE YCTaHABJIMBATb B3aMMOCBSA3b MEXKJY COCTAaBOM, CTPOCHHEM M CBOMCTBAMH XHMHYECKHUX
BEIILIECTB;

- YMEHUE NMPOBOANUTH PACUETHI O XMMUYECKUM (hOpMyJIaM U ypaBHEHUSM;

- YMEHHME CaMOCTOSITENIbHO NMPOBOJUTh XUMHUYECKHI SKCIIEPUMEHT MO MHCTPYKIUHN y4eOHUKa WIH IO
yKa3aHHIO yuuTels U (UKCUPOBATH €0 Pe3ysbTaThI.

Tpernii ypoBeHb — TBOPYECKHii. JlOCTHKEHNE ITOTO YPOBHS MIPEANOIATaeT Y yJaluXcs:

- YMEHHUE MIPOrHO3UPOBATh CBOWCTBA XUMUUYECKHUX BEIIECTB HA OCHOBE 3HAHUS 00 UX COCTAaBE U CTPOCHUU
1, HA000POT, IPENOIAraTh CTPOSHUE BEIIECTB HA OCHOBE UX CBOWCTB;

- TOHMMaHuE (aKTOPOB, TO3BOJAIONIUX VYIPABIATH XUMHUYECKHUMHU pEaKUUsIMHU (CKOPOCTBIO,
HaIpaBJIEHUEM, BBIXOJIOM MPOJIYKTA);

- yYMEHHE TPOEKTUPOBATh, OCYIIECTBIATH XMMHUYECKUH OHKCIEPUMEHT, a TaKxke (UKCUPOBATh U
AHAJIM3UPOBATh €r0 PE3YNIbTATHI;

- YMEHHUE OPUEHTHPOBATHCS B MOTOKE XUMUUECKOM HHPOPMALIMU, ONPEAETATh HCTOYHUKH HEOOX0IUMON
uH(popMaluy, MOJy4aTh €€, aHaJU3UpOoBaTh, JeiaTh BBIBOJBI HAa €€ OCHOBE W MPEACTaBISATH B
COOTBETCTBYIOLIEH (hopme;

- YMEHHE 0CO3HaBaTh BKJIa/ XUMHUH B OPMUPOBAHUE 1IEIOCTHOIN €CTeCTBEHHO-HAYYHON KapTHHBI MUPA.
Jlnst IpoBepKH 3HAHUM, COOTBETCTBYIOIIUX TPETHEMY YPOBHIO, U YMEHMs MPHUMEHATh MX B y4eOHOU
IIPAKTUKE MCNONb3yeTcsd pe(pIeKTUBHBI BHJ 3aJaHUH, BBIIOJIHEHHE KOTOPBIX ONMpAETCs Ha
PENpOaYKTUBHBIE 3HAHHA, HO TpeOyeT IIyOOKOTrOo OCMBICICHHUS, BIAJCHUS JIOTHUYECKUMHU MpPHUEMaMH
YMCTBEHHOW  JIEATENILHOCTH  (aHauu3, CHHTE3, O00O0O0IIeHWe, KOHKpETH3alus, CpaBHEHUE,
abcTparupoBaHue, KilacCu(pUKaIus).




Conep:xkanue padoueii nporpamMmmsl mo xumum s 10 kiacca

3a ocHOBY B3siTa mporpamma Kypca xumuu Uit X— XI kiaccoB o0mieoOpa3oBaTeNbHBIX YUPEKICHUN
(6a3oBsrit yposens) O.C. 'abpuensna n Ctangapt cpegHero o0miero oopa3oBaHus M0 XUMHH (6a30BbIi YPOBEHB).

Beenenne (1 u)

[Ipenmer oprannueckoit xumun. CpaBHEHHE OPraHUYECKUX COEAMHEHUH ¢ HeopranuueckuMu. [Ipuponnsie,
HCKYCCTBEHHbIE U CHHTETUYECKHE COETUHEHMS.

Tema 1. Teopus cTpoeHUst OPraHMYECKHX COeTHMHEHH (2 4)

BanentHocTh. XMMHYECKOE CTpOEHHME KaK IMOPSIIOK COECOUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO HX
BaJIeHTHOCTH. OCHOBHBIE MOJNOKEHUS TEOPUH XMMHYECKOTO CTPOEHHUS OpraHuMuecKux coequHeHud. [lonsTue o
TOMOJIOTMH M TOMOJIOTaX, U30MEPUU U H30Mepax. XUMHIecKue (HOpMyNbl U MOJEIH MOJIEKYJ B OPraHMYECKOH
XVMUH.

JdemMoHcTpanmu. Mojenu MOJIeKyJ TOMOJIOTOB U U30MEPOB OPraHMYECKUX COETMHEHUH.

Tema 2. YriieBoaopoabl H HX MPHUPOAHbIE HCTOUHUKH (8 u)

I[Ipuponusrii Ta3. A 1 kK a H 5. [IpUpoaHEIA Ta3 Kak TOIUIMBO. | OMOJIOTHMUECKHH psl, U30MEPHSI U
HOMEHKJIaTypa ajlKaHOB. XMMHUYECKHE CBOWCTBA aJKaHOB (HA MpUMEpe METaHa M dTaHa): TOpPEHHE, 3aMEelIeHuE,
paszioxeHue u AeruapupoBanue. [IpuMeHeHne aJkaHOB Ha OCHOBE CBOMCTB.

A 11 K e H bl. DTUJIEH, €ro Mojy4deHre (JeruAPUPOBaHUEM 3TaHa U ACTHAPATALUeH ATaHOTIA).

XUMHYECKHE CBOICTBAa STHICHA: TOPEHHE, KadeCTBEHHBIC pEakUUM, THIpaTanys, HNOJIUMEpH3aLus.
[Tonuatunen, ero cBoiicTBa U NpuMeHeHue. IIpuMeHeHne 3TUIeHa Ha OCHOBE CBOMCTB.

AnkanueHsl U Kayuy K Hu. [loHsarue o0 ankagueHax Kak yriaeBogopoaax ¢ AByMs IBOMHBIMHU CBSA3SAMU.
XumMmuyeckue CBoWcTBa OyTaaneHa-1,3 v n3onpeHa: odecBeunBaHue OPOMHOM BOJIBI M TIOTMMEPH3AITHS B KAYIYKH.
Pesuna.

A K ¥ H Bl. AlIETHIIEH, €T0 MOJy4YeHUE TUPOIU30M MeTaHa M KapOUTHBIM CIIOcOO0M. XUMHUECKHIE CBOMCTBA
alleTWIEHa: TOopeHHue, olecuBeYMBaHHE OpPOMHON BOIBI, NPUCOEAMHEHHE XJIOPOBOAOPOAA M THUApATALUSL.
[IpumeHeHue aneTuieHa Ha OCHOBE CBOMCTB.

b e v 3 0 n. [lonyuenne OeH30Na M3 TeKcaHa W aleTHIeHa. XHMHYECKUE CBOWCTBa OCH305a: TOpEHHE,
raJoreHupoBaHue, HuTposanue. Ilpumenenne 6eH3051a Ha OCHOBE CBOMCTB.

He ¢ 1 5. CocraB u nepepadboTtka HepTH. HedrenpomykTsl. beH3uH 1 MOHATHE 00 OKTAHOBOM YHCIIE.

Hdemonctpanun. [openune anerwieHa. OTHOIIEHWE OSTWIIEHA, aleTWIeHa W OeH30Ja K PacTBOPY
nepMaHrasara kanus. [losyyeHne sTuineHa peakuuei qeruaparaniy 3TaHoja, aleTHiIeHa KapOHIHBIM CIIOCOO0OM.
PaznoxeHue kaydyka NpH HarpeBaHWH, UCHBITAHUE NMPOAYKTOB PA3JIOKEHHS Ha HenpeAeabHOCTb. Kosmekius
00pa31oB He()TH 1 HEPTEIPOTYKTOB.

JlaGopaTopuble onbIThl. 1. OnpenencHue 3SJIEMEHTHOTO COCTaBa OPTaHUYECKUX COCAMHCHHI.
2.M3roToBneHrne Moneei MOJIEKYN YrieBoJoponoB. 3. OOHapyKeHHEe HeNpeneIbHBIX COSIWHEHUH B JKUIAKUX
HedTenpoaykTax. 4. [lonydenue u cBoiicTBa anerunena. 5. O3HakoMIeHue ¢ KoJurekiuei «HedTs 1 IpoayKThI ee
nepepaboTKm.

Konmponvnaa paooma Nel no meme: «Yaneeo0opoour»

Tema 3. Kucjopoacoaep:kaiime opraHuvecKne COeIMHEHHsI W HX NpupoaHble uctounuku (10 u)
EnnHCTBO XUMUYECKON OpraHu3alliy KUBBIX OPraHU3MOB. XUMUYECKUI COCTAB KUBBIX OPraHU3MOB.

C n u p T L. [lonyyenne sraHona OPOKEHUEM TIIIOKO3bI M THApaTaluel 3TwieHa. [ uIpokcunpHas rpymnma
Kak ¢yHkuumoHanbHas. llpenctaBneHne o BOZOPOJHON CBs3M. XHMHUYECKHE CBOMCTBA 3TaHONA: TOPEHHE,
B3aMMO/ICICTBUE C HaTpHEM, 00pa30BaHNE MPOCTHIX U CIOKHBIX A(PUPOB, OKHCICHUE B anbaerui. [Ipumenenue
3TaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIU3M, €TO0 MOCIEACTBUS U MPEAYIPEKICHUE.

[TonsTHe 0 MpeneabHBIX MHOTOATOMHBIX CIIUpTax. [ IHIEprH Kak MpeICcTaBUTENhb MHOTOATOMHBIX CIIUPTOB.
KauecTBeHHas peakiyss Ha MHOr0aTOMHBIE cliUpThl. [IpMeHeHne riaunepuHa.

® e H 0 1. [lomyuenue peHona KOKCOBaHMEM KaMEHHOTO yris. B3aumMHOe BIHMSIHHE aTOMOB B MOJIEKYJIe
(eHona: B3auMOICHCTBHE C THAPOKCUAOM HATPHsl U a30THOM Kuciotoil. [Ipumenenne geHona Ha OCHOBE CBOWCTB.

A ns geruasl [lonydeHue aapAeruioB OKUCIEHUEM COOTBETCTBYIOIUX CIIUPTOB. XMMHUUYECKUE CBOMCTBA
aNbJIETHIOB: OKHCICHHE B COOTBETCTBYIOUIYIO KHCJIOTY W BOCCTAaHOBJIEHHE B COOTBETCTBYIOUIMH CITHPT.
[Ipumenenune Gpopmanpaernaa v areTaibAerinia Ha OCHOBE CBOWCTB.

KapO6onoBbie Kuciuo T bl [lonyueHne kapOOHOBBIX KUCIIOT OKHCICHUEM aJlbAEIU0B. XUMHUUECKHUE
CBOMCTBAa YKCYCHOW KHCIIOTHI: OOIIME CBOMCTBA C HEOPTAaHWMYECKUMH KHCIOTAaMH W peakuus 3Tepu(puKanuu.
[IpuMeHeHne yKCyCHON KUCIIOTBHI HA OCHOBE CBOMCTB. BBICHINE )KMpPHBIE KUCIOTHI HA IPUMEPE aJIbMUTUHOBOW U
CTEapUHOBOM.

Cnoxubie b ups u xup bl llonyueHne cnoxubIx 3pupoB peakuueit srepudukanun. CroxHble
3pupsl B mpupone, WX 3HaueHWe. [IpuMeHeHmMe  CIOXKHBIX O(QUPOB HA  OCHOBE  CBOWCTB.
Kuper kak ciaoxsble 3(hupbl. XUMHUUECKHE CBOHCTBA KUPOB: TUAPOIHN3 (OMBUICHHE) U THIPUPOBAHHE KUIKHUX
XKUpoB. [IpuMeHeHne )KUPOB Ha OCHOBE CBOMCTB.



Y rne B o a bl. YINIEBOABI, 3HAaUEHHE YIVIEBOJAOB B JKMBOM NPHUPOJAE M B JKU3HU UEJIOBEKa.

I'moko3a - BemecTBO ¢ JBOHCTBCHHON (YHKIMEH - albJIErHJOCIUAPT. XUMHUYECKUE CBOWCTBA TIFOKO3BI

OKHCJICHUE B TIIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COpOWT, OpokeHHE (MOJIOYHOKHCIOE M CIHPTOBOE).
IIpumeHeHure K03kl HA OCHOBE CBOMCTB.

JdemoncTpammu. OkucieHue cnvpra B anpieruj. KadecTBeHHas peakiuss Ha MHOTOATOMHBIE CIUPTBHIL.
Komnmexnus «KameHHBI yronb W IpOAYKTH ero mepepaboTkm». KaduectBeHHbIe peakmum Ha ¢eHon. Peaxrus
«cepeOpsTHOTO 3epKajiay albIeTHAOB M TIIOKO3bl. OKUCIIEHHE aNbIETHI0B M TIIOKO3bI B KHUCIOTHI C TIOMOIIBIO
rugpokcuna meau (II). [Tonyuenne ykeycHo-3TrnoBoro s¢upa. KayectBeHHas peakiust Ha KpaxMail.

JlabopaTopHble ombIThl. 6. CBoiicTBa »TMiOBOro cnupta. 7. CpoiictBa rnunepuHa. 8. CBoiicTBa
¢dhopmanprernna. 9. Coiicta ykcycHo# kucnotsl. 10. CoticTa xupoB. 11. CpaBHEeHHE CBOIICTB pacTBOPOB MbLIIA
U cTHpanbHOro nopoika. 12. Cpoiictsa rimoko3sl. 13. CBoiicTBa kpaxmara.

Tema 4. A3oTcoaep:kamue coeJMHEHUs] U UX HAXO0KIEeHNeE B *KUBOI nmpupojae (6 u)

A M u H 5L [Torarue 06 amuHax. [lorydeHne apoMaTHYeCKOT0 aMUHA - aHWJIMHA - U3 HUTPOOEH30I1a. AHWINH
KaK OpraHM9ecKoe OCHOBaHWE. B3auMHOe BIHMSHIE aTOMOB B MOJIEKYJIE aHIIIMHA: OCJIa0JIeHne OCHOBHBIX CBOICTB
Y B3aUMOJICHCTBUE ¢ OPOMHOH BOJI0M. [IprMeHeHe aHMIIMHA Ha OCHOBE CBOWCTB.

AMUHOKHUC IO T bl [lonmyyeHne aMUHOKHCIIOT U3 KAPOOHOBBIX KUCIIOT M THIPOJIN30M OEIIKOB.

XWMHYCCKHE CBOMCTBA aMHHOKHCIOT KaK aM(OTEPHBIX OPraHUYECKUX COCIMHCHWN: B3aHMOJIEHCTBHE CO
1iesiouaMy, KHCIOTaMH W JIpyr ¢ Apyrom (peakuus MOJMKOHAeHcauuu). llentuaHas cBA3b M MOJUIENTHIBL.
[IpumeHeHne aMMHOKHUCIIOT Ha OCHOBE CBOMCTB.

b e n x nu. IlonmyueHune OeiaKOB peakmued MOIWKOHACHCAIINM aMHHOKUCIOT. llepBudnas, BTOpH4YHas u
TpeTHYHas CTPYKTYpPHl OeIKOoB. XMMHUYECKHE CBOIHCTBa OEIKOB: TOpPEHHE, JCHATYpalus, THIPOJIN3 U IBETHBIC
peakuuu. bruoxumuueckre GyHKIUN OEITKOB.

I'enernyeckast CBSI3b MEXKAY KIaccaMy OPTaHUYECKUX COSAMHEHUH.

HyxnennoBsie kucnotel. CHHTE3 HYKJIEHMHOBBIX KHCIIOT B KJIETKE M3 HYKIeoTH0B. OOIINH MIaH CTPOCHUS
nykneoruaa. CpaBHenue crpoenns U pyHknuii PHK 1 [IHK. Pons HyKIeHHOBBIX KUCIIOT B XpaHEHHUHU U ITepeaade
HacyencTBeHHON nH(opmanuu. [ToHsTHEe 0 OMOTEXHONIOIHH U TEHHOW WH)KCHEPHHU.

JemMoHcTpanuu. B3anmoneiicTBre aMmMraka M aHUIIMHA C COJSTHOM KHCTIOTOH. Peakius aHummHa ¢ OpOMHOIM
BOJOM. JloKa3aTensCTBO HATMYMS (DYHKIIMOHAIBHBIX TPYII B PACTBOPaxX aMUHOKHUCIIOT. PacTBOpeHHE 1 OCaKAeHUE
OenkoB. LIBeTHBIC peakiuy OENKOB: KCAHTOIIPOTEWHOBass M OMypeToBas. |'opeHre NTUYbEro nepa v MIepCTSHON
HutH. Monenb monekynsl JJHK. Tlepexomsl: 3TaHON —> 3THIIEH 3THICHIIUKONE —> dTiiaeHrukomnsaT meau (11);
9TaHOJN —>3TaHallb —> dTaHOBAas KHUCIIOTA.

JladopaTopHbie onbIThI. 14. CBOICTBa OCIIKOB.

IIpakTnyeckas padora Nel. neHTndukanus opraHMuecKX cOSTMHEHUH.

Tema 5. BuHoJOrHYecKH aKTHBHbIE OpraHnYecKkue coequHenns (4 u)

® epwme HTH. OepMeHTH KaKk OMOJIIOTHYECKHE KATAIM3aTOPhI OETKOBOW mpupoabl. OcoOeHHOCTH
¢dbyHKIMOHUpPOBaHUST QepMeHTOB. Poib (hepMEHTOB B KH3HEICATEIHHOCTH JKUBBIX OPraHU3MOB W HapOIHOM
XO35IUCTBE.

B urtawMmun b [lomsrue o BuramuHax. HapymieHus, cBs3aHHbIE ¢ BHTAMHHAMH: aBUTaMUHO3BI,
TUIIOBUTAMHUHO3bI ¥ TUIIEpBUTaMUHO3bI. Butamun C Kak pecTaBUTENb BOJIOPACTBOPHUMBIX BUTAMUHOB U BUTAMHH
A Kak IpeICTaBUTENb )KUPOPACTBOPUMBIX BUTAMHHOB.

I'o p M o H b. IloHATHE O TOPMOHAX KaK TYMOPAIBHBIX PETYIATOpPaX KU3IHEACATEIHHOCTH MKUBBIX
OopraHu3MoB. HCYJIMH M aJjpeHalliH KaK NpeacTaBuTeny rTopMoHoB. [Ipodunakruka caxapHoro nuabera.

JlexapcTB a. JlekapcTBeHHass XUMUS: OT UATPOXUMHUHU JI0 XUMHOTepanuu. ACIUpUH. AHTUOUOTHKH U
nucbakTepros. Hapkoruueckue BemectBa. Hapkomanusi, 6opb6a n npodunakTuka.

JemoHcTpannu. PaznoxxeHue nepokcuaa BoJ0poia Karana3oi ChIporo Msaca u ceiporo kaprodens. CMC,
comepkamux SH3UMBL. Vcmbitanue cpeas! pactBopa CMC mHaukatopHoi Oymaroi. 3HAKOMCTBO ¢ 0OpasmaMu
MIpenapaToB JOMAIIHEH, JTa00paTOPHONU U aBTOMOOHIFHON alTEeUIKH.

Tema 6. HckyccTBeHHbIE U CHHTETHYECKHE OJUMEpPHI (3 u)

McxkyccTBeHHB € TOJXHM e p bl. [lonydeHne HCKyCCTBEHHBIX MOJIMMEPOB, KaK MPOAYKTOB
XAUMUYECKON MOJu(UKAIUA TPUPOJHOTO TOJMMEPHOTO ChIphbs. VMICKycCTBEHHBIE BOJIOKHA (AIleTaTHBIN IIENK,
BHCKO3a), UX CBOICTBA M IPUMEHEHHE.

CuHTeTHUYEeCKHUE NOJHUMe D bl [lonydeHne CHHTETHYECKUX MTOJIMMEPOB PEAKIUSAMHU MOJTUMEPU3ALIUN
u nonukoHaeHcanuu. CTpyKTypa NMOJMMEpPOB JIMHEWHAs, Pa3BETBIEHHAs W MpocTpaHcTBeHHas. [IpeacraBurenu
CHHTETUYECKHUX IUIaCTMACC: MOJMATHIIEH HU3KOTO M BBICOKOTO JIABJIEHMS, MOJUIPONMIEH W MOTUBUHWIXIOPHUA.
CuHTeTHUYECKHE BOJIOKHA: JABCAH, HUTPOH U KaIllpOH.

JdemoncTpannu. Komteknys mimactMace U u3aennid u3 HuX. KoJuIeKIuym MCKyCCTBEHHBIX M CHHTETHYECKU
BOJIOKOH W M3JIENUN U3 HUX.

JlaGopaTopHble onbIThI. 15. O3HaKOMIIEHHE ¢ 00pa3LaMy MIaCTMACC, BOJIOKOH M KayYyKOB.

IIpakTuyeckas padora Ne2. Pacro3naBanue miacTMacc U BOJIOKOH.

Konumponwvnasa paooma Ne2 no meme: «Ob606uienue 3nanuii no Kypcy op2anuydecKoil Xumuuy



Y4yeoHO-TeMaTHYECKHH J1aH mo xumMuu B 10 Ki1acce
(1 yaca B Heaesro0. Becero 34 yaca)

Hcnons3yembrii YMK:

1. Ta6puensu O. C. Xumust. 10 knacc. ba3zossiii ypoBens: yueonuk/ O.C. ['abpuenst. — 2-¢ u3fl., CTepPEOTHIL.

- M.: lipocda, 2014.

2. Taopuensu O.C. Ilporpamma kypca xumuu s 8§ — 11 kimaccoB 0011e00pa30BaTEIbHBIX YUPESIKICHHIM, -

M.: JIpocda, -2011 r.;

10 kmacc. Oprannyeckas xumust. ba3ossiit ypoBeHs (1 gac B Hezeno, Bcero 34 gaca)

O.C. I'abpuensx

Mecsina Temsl KonnuecTBo yacoB Kontponbnas
CeHts0pb Brenenue 1
CeHTsI0pBb-OKTSI0Pb Teopus cTpoeHus 2
OpraHUYECKUX
COCIMHEHU
OxTs0pb-1eKabpn YTI1IeBoAOPOABI B UX 8 K.p.Nel «¥Venesooopoowiy
IPUPOAHBIE HCTOYHUKH
SuBapb-heBpaib Kucnoponconep:xarune 10
OpraHUYECcKHUE
COCIMHEHHUS
Mapt A3zoTconepxkarine 6 Ipaxmuuecxasn paboma Nl :
OpraHUYECcKHUe «Hoenmughuxayus
COCIMHEHHUS Op2aHUYeCKUX COeOUHEeHUI).
Armpenb buonormueckn 4
AKTUBHEIC
OpraHUYECcKHUe
COCIMHEHHUSI.
XUMUS U KU3Hb.
Mait HckyccTBeHHBIE U 3 Ipaxmuueckas paboma Ne2:
CHUHTETHYECKHE «Pacnosnasanue nnacmmacc u
HOJIMMEPHI BOIOKOH Y.
K.p.Ne2 «Obobwenue snanuii no
KYpCY Op2aHU4ecKou XUMuuy
Konumponvuas paboma Ilpakmuueckan paboma Jabopamopnuie onvimul

Nel «Yeneeooopodwvr»
Ne2 «Obobutenue 3nanuti no
KYpCY Op2aHUu4ecKou XUMUuu»

Nel «Hoenmughuxayus
OP2AHUYECKUX COCOUHEHULLY
No2 «Pacnosnasanue
NAACMMACC U BONOKOH»

Ne 1. Onpeoenenue anemenmno2o cocmaga
Op2aHUYecKUx coeOuHeHuil

Ne 2. Hzeomoenenue mooeneti Monexyi
Y2neso00po0os

No 3. Obunapyoicenue nenpeoenbHblx
COEOUHEHULL 8 HCUOKUX HehmenpoOyKmax
Ne 4. [lonyuenue u ceoticmea ayemunena
Ne 5. Osnaxomnenue c konnexyuei « Hegpmo u
npooyKmul ee nepepadomxu»

Ne 6. Ceoticmea amunosozo cnupma

Ne 7. Ceoiicmea 2nuyepuna

Ne 8. Ceoiicmsa gpopmanvoecuda

Ne 9. Ceoiicmea ykcycHoll Kuciomol

Ne 10. Cesoticmea stcupos

Ne [1. CpasHenue ceoticme pacmeopos mviia
U CIMUpPANbLHO20 NOPOUIKA

Ne [2. Ceoticmea entoko3vi

Ne 3. Ceoticmea kpaxmana

No 14. Ceoticmea benxog

No 5. Osnaxomnenue c oopazyamu
NAACMMACC, 80I0KOH U KAY4YKO8




Conepixanue yueoHoro npeamera no xumuu B 10 kiacce

OcHoBHOE
O6opynoBanue ajist
Tema ypoxa COJIepKaHUE TEMBI, XapakTepucTuKa OCHOBHBIX eMoRcTpamH I
TEPMUHBI BUJIOB JICSTEILHOCTH
71a00paTOPHBIX OTBITOB
U MOHATUSA
1) Hayunsie Onpenenenue 3nakomstces ¢ nousatusmu | . Buneodparmentsr,
METO/bI OpraHWYECKOM XUMUU KAK | Opeanuyeckas Xumusl, CITalIbI ¢ U300paXKEHUSIMU
MIO3HAHUS Hayku. OcobeHHoCcTH npUpoOHble, UCKYCCMEEHHble | XUMUYECKOU
BELLECTB U OpPraHWYECKUX BELIECTB, UX |U CUHMemuyecKue nabopatopuu, IPOBEACHHUS
XUMHUYECKUX OTJINYKE OT op2aHuvecKue coeOuHeHus. | XUMUYECKOro
SIBJICHU. Heoprannyeckux. ['pynnst | [ToHumaroT ocobeHHOCTH, JKCIIEPUMEHTA.
2) Ipenmet MIPUPOIHBIX, XapaKTEePU3YIOIINe JI. 1. Onpenenenue
OpraHu4ecKon HCKYCCTBEHHBIX U OpraHUYECKHUE COCAMHEHUSI | 3JIEMEHTHOIO COCTaBa
XUMUU CUHTETUYECKUX OpraHUYECKUX
coequHenuii. Kparkue COeIMHEHUN
CBE/IEHUS 00 yUeHBIX,
paboThl KOTOPBIX HAHECTH
yzap 1o TeOpuH BUTAIU3Ma
3) Teopus OCHOBHBIE TIOJIOKEHUS 3nakomsarcs ¢ ocHoBHbIME | [l Komekiust
XUMHUYECKOTO TEOPUH XUMHUYECKOTO nonoxenusamu TXC MIPUPOJIHBIX,
CTpOEHUs ctpoenus (TXC) byrneposa. [lonnumarot HCKYCCTBEHHBIX U
OpPraHUYECKUX byrneposa. BanientHocts.  |3HaueHue TXC B CUHTETUYECKUX
COCIMHEHU I N3omepust. 3HaueHue COBPEMEHHOM XUMHH. OpraHUYECKUX

A. M. bytiepoBa

TEOPUU XUMUYECKOTO
CTPOCHUA OPraHNICCKUX
coenuHeHuil byrieposa
B COBPEMEHHON
OpraHUYEeCKOM U o0Ien
XUMHH

3HaKOMSTCS C MOHATHAMHU
20MO102, 20MON02UYECKULL
0, uzomepusi. COCTaBISAIOT
CTPYKTYpHBIE (HOPMYJIBI
M30MEPOB MPEIOKEHHBIX
YTJIEBOIOPO/IOB, a TAKXKE
HaXOJAT U30MEpPHI Cpen
HECKOJIbKUX CTPYKTYPHBIX
hopmyn coenMHEHHI

COEIMHEHUH, MaTepHalioB
U U3JICNINHI 13 HUX.
Omnpenenenue
AIIEMEHTHOTO COCTaBa
OpPTaHMYECKHUX
coeguHeHui. I[1naBaenue,
00yrJIMBaHUE U TOpEHUE
OpPraHMYECKUX BEIIECTB
(Ha mpuMepe caxapo3bl)

4) Ipuponnbrit
ra3. Hegts n
CIOCOOBI €€

IIpupOoaHBI 1 IOy THBIN
rasbl, UX COCTaB U

ucnonb3zoBanue. Hedto, ee

3HAKOMATCSA C OCHOBHBIMHA
KOMITOHEHTaMU TTPUPOJTHOTO
ra3a. HazeiBaroT BakHeinme

JI. Konnekiuys BemecTs u
MaTepHuasoB, MOJTYyYaeMbIX
Ha OCHOBE MPUPOJTHOTO

nepepadoTKH. ¢u3nyeckue CBOMCTBa, HaIpaBJICHUS raza. O6pasoBanue
CIocoObI pa3/iesIeHHs €€ Ha |HUCII0JIb30BaHUs He(TU: B He(TAHOM MJICHKU Ha
COCTaBJISAIONIME, HEPTSIHbIE |KAaueCTBE SHEPreTUYECKOTO |TOBEPXHOCTH BOJIBI.
bpaku, TEPMUUECKUA U | CBIPBSL U OCHOBBI ObHnapyxenue
KaTaJIUTHYECKUN KPEKUHT | XMMHYECKOIO CUHTE3A. HEeNpeIeNbHbIX
OcymecTBISIIOT COCIMHEHUH B KUIKUX
CaMOCTOSITENIbHBIN ITOUCK HePTENpoayKTaxX.
xumuueckoit nHpopmaruu ¢ |J. 3. O3nakomieHue ¢
UCIOJIb30BAHNEM pa3IMYHbIX | Kosiekiue «Hedts u
HMCTOYHUKOB MIPOJYKTHI €€
nepepaboTKm»
5) AnKaHBbL. I"'omosnornyeckwuii psig 3nakomsTca ¢ BaxkHenmumu | 1. [lapocTepkHeBbIe U
Crpoenue, aJIKaHOB: CTPOEHHUE, XUMUYECKHUMHU MOHATUAMU: | 00BEMHbIE MOJIENH
HOMEHKJIaTypa, |HOMEHKJATypa, U30MEpUs, |20Mono2udecKkuti pso, MOJIEKYJI IIEPBBIX
n3oMepus, ¢u3nueckue cBOMCTBA. npOCMpaHCmMeeHHoe IIpeJICTaBUTENIEN Kilacca
IIOJIyYEHHUE, [Tosryuenue ankaHoB. cmpoeHue aiKkaHos. askaHoB. Pusnyeckue

busnveckue u

XUMHYECKHE CBOMCTBA.

HaseiBaror npasuia

CBOICTBA ra3000pa3HbIX




OcHoBHOE
COJIEPKaHUE TEMBI,

XapakTepucTuKa OCHOBHBIX

O6opynoBanwue st

Tema ypoka JEMOHCTpALMN U
TE€PMHUHBI BUJIOB JIE€ATEIBHOCTU
71a00paTOPHBIX OMBITOB
U TIOHATHUSA
XUMHUYECKHE [TprMeHeHue allkaHOB U UX |COCTABJICHHS HA3BaHUI (mpomnaH-OyTaHOBasi CMeCh
CBOICTBA. IIPOU3BOIHBIX ankaHoB. Ha3pIBaIOT ajikaHbl |B 3KUTAJIKE), KUAKUX
10 MEXTYHAPOTHON (O6eH3uH) B TBEPIBIX
6) [lonyuenue u HOMEHKJIAType. 3HaKOMATCs | (mapaduH) aJKaHOB:
XUMHUYECKHE C BayKHEHIIUMHU arperaTHOe COCTOSIHHE,
CBOICTBa (bU3NIECKUMU U pacTBOPUMOCTH B BOJIE.
aJIKaHOB. XUMHUYECKMMHU cBolicTBamu | ['opeHue npomnan-
MeTaHa KaKk OCHOBHOT'O OyTaHOBOM cMecH.
IIPEICTABUTEIS OTHoOIIEHUE aJTKAaHOB K
IIpeieIbHBIX YIIIEBOAOPOIOB | pacTBOPY IEpMaHIraHaTa
KaJusi 1 OpOMHOM BoJie.
N3rorosienue moxaenen
MOJIEKYJ aJIKaHOB.
Kpatkoe cooOuienue o
HEKOTOPBIX JAPYTUX
rOMOJIOTax METaHa U UX
PAaKTUYECKOM
npuMeHeHnn. OpeoHbl
U 3KOJIOTUs
7) AnkeHsl: I'omonoruyeckuii psn 3HaAKOMSTCS ¢ IpaBUJIaMU . lapocrepxkHeBas u
CTpOEHHUE, QJIKEHOB: CTPOEHHE, COCTaBJICHUS Ha3BaHUU 0o0BeMHast MOJIeNTN
HOMEHKJIATypa, |HOMEHKJATypa, U30MepHsl, |aJKkeHOB. Ha3bIBaIOT aJIKEHBI | MOJIEKYJIbl STHIICHA.
n30Mepus, ¢u3nyeckue cBOMCTBA. 10 MEKIYHapOJHOU I"'openue sTmeHa.
MOJIyYEHUE, [TosryueHue ankeHoB. HoMmeHknarype. 3Hakomsares | Komnekuus «[lonuatunen
¢buznyeckue XVMHYECKUE CBOKCTBA. C B)XKHEUIIUMU Y U3JIEIINS U3 HETO».
CBOMCTBA. [TpuMeHeHre anKeHoB U UX | (pU3NUYeCKUMHU U JI. 4. OGHapyxeHue
pou3BOJHBIX. [[OHATHE O | XMMHYECKMMHM CBOMCTBAMHM | HENPEAEIBHBIX
peakuusax KaK OCHOBHOTO COEIMHEHUH B JKUJKUX
JENOIMMEPU3ALINY IIPEICTaBUTEIS HePTenpoyKTax
HeMpeeabHbIX
yriesogopoaos. HaseiBaror
KaueCTBEHHbIE PEAKIINH Ha
KpaTHYIO CBSI3b
8) Ankanuensl. | AjkaaueHsl, ux ctpoeHue, |HasbiBaroT romonoruueckuii | . Moaenu

Kayuyxkun.

HOMEHKJIaTypa, U30Mepus,
¢buznyeckue cBoNCTBA.
[TosryueHune ajkaiueHOB.
OCHOBHBIE HAy4YHbIE
VICCIIEJOBAHMUS

C. B. Jlebenena.
XUMUYECKUE CBOWCTBA.
Harypanbnslii 1
CUHTETHUYECKUN KaydyK.
Pe3una. CoBpemeHHas
XUMUYECKasl KayuyyKoBas
MPOMBIIUIEHHOCTh. Mapku
CHHTETUYECKHUX Kay4yKOB,
WX CBOWCTBA U IPUMEHEHUE

pA aIKagueHOoB.
3HAKOMSATCS C MPAaBUIIAMH
COCTaBJICHUS Ha3BaHUI
ankagueHoB. Ha3rpiBaroT
aJIKaJINEHBI 110
MEXIyHAPOAHOU
HOMEHKJIAType. 3HAKOMATCSA
CO CBOMCTBaMU Kay4dyKa,
00J1aCTSIMH €ro IPUMEHEHHSI.
OcymecTBISIOT
CaMOCTOSITENIbHBIN ITOUCK
XUMUYECKON HH(OpMAITUH C
HCII0JIb30BAHNUEM PA3INYHBIX
HMCTOYHUKOB

(1rapocrep>KHEBBIE U
o0bemHas) monekyn 1,3-
OyraaueHa u 2-metui-1,3-
OyTanueHa (U301peHa).
Paznoxenue kaydyka npu
HarpeBaHUH, HCITBITAHUE
IIPOJYKTOB Pa3JI0KEHUS
Ha HEeNpeaeTbHOCTb.
Komnexkunn «Kayuykun»,
«Pe3nHa 1 m3genus u3
HEey




OcHoBHOE
COJIEPKaHUE TEMBI,

XapakTepucTuKa OCHOBHBIX

O6opynoBanwue st

Tema ypoka JIEMOHCTpALIHI U
TEPMUHBI BHJIOB J€ATEIBHOCTH
71a00paTOPHBIX OMBITOB
Y TIOHSATHUSA
9) ATKUHBL. ["'omosiornyeckuii psig 3HAKOMSTCA C MPaBUIaMU . Monenu
AneTuieH. AJIKUHOB: CTPOEHHUE, COCTaBJICHUS Ha3BaHUI (mapocTepkHeBas U
HOMEHKJIaTypa, U30Mepusi, |ajlKuHOB. Ha3bIBalOT aJKUHBI | 00BEMHAs) MOJIEKYJIbI
¢u3nueckue cBOMCTBA. 10 MEXIYHApPOIHON aneruieHa. ['openue
[lony4yeHue ajKuHOB. HOMEHKJIaType. 3HAaKOMATCS | alleTUJICHA.
XUMUYECKUE CBOWCTBA. co criocobamu obpazoBanus |JI. 5. [Tonydenne u
[IpuMeHeHre anKUHOB U UX |CUI'Ma U CUMBOJIOM, TO €CTh | CBOMCTBA alleTUJIEHA
NPOU3BOIHBIX T-CBA3€H, BAXKHEUILINMU
(bU3UYECKUMU 1
XUMHUYECKUMH CBOMCTBAMU
3THMHA KaK OCHOBHOTO
MIPEICTaBUTEISI AJIKUHOB
10) ApeHsl. CrpoeHue apeHoB. 3nakomsarcsa ¢ Baxuemumu | JI. O6beMHas Moenb
benson. Howmenknarypa, nsomepus, |(Hu3ndecKuMu u MOJIEKYJIbl O€H30171a.
dbuznueckue cBoiicTa XUMHYECKUMHU cBoiicTBamH | ['opeHue 6eHzona.
OeH30J1a U €ro TOMOJIOTOB. | 0€H30J1a KaK OCHOBHOTO OTtHoweHue 6eH3ona K
[lonyuyeHue apeHOB. MpEeACTaBUTENS APEHOB. OpomHOM (MOHOM) BOJIE U
XUMUYECKUE CBOWCTBA. BriaensaroT rinaBHoe npu pacTBOpy IepMaHraHaTa
[TpumeneHue GeH3071a U €T0 | paCCMOTPEHUH O€H30J1a B Kanus (Ha mpumepe
romosioroB. Tosyos u ero | CpaBHEHUU C NPEAEIbHBIMU | TEXHUUYECKUX
HUTPOIIPOU3BOIHBIE U HEelpeAesIbHbIMU pacTBOpUTEIIEH,
yIJ€BOJIOPOAAMHU, B3aUMHOE | COJEPIKAIINX apEHBbI)
BJIMUSIHHE aTOMOB B MOJIEKYJIE
11) Konrponbhnas | KoutponsHas paborta no JIeMOHCTpHUPYIOT yMEHUE
pabota Ne 1 TeMe «YTIEBOJOPOAbl U UX |OMPENEATh THUIIbI
o TemMe MIPUPOTHBIE UCTOYHUKI XUMHUYECKHUX CBSI3EH.
«YTJI€BOOPOIBI YBEpPEHHO NOJIB3YOTCS
» XUMHYECKON
TEPMUHOJIOTHEN 1
CHUMBOJIMKOH
12) EauncTBO Knaccudukanus dopmupyercs JI. 2. U3roToBnenue
XUMHUYECKOMN OpPTraHUYECKUX MHPOBO33PEHUE O EMHCTBE | MOJENIEeH MOJIEKYII
OpraHu3aluu COEIMHEHMII: XUMHUYECKON OpraHu3alMi | OpPraHUYeCKUX
KUBBIX a) TI0 CTPOCHHIO KUBBIX OPraHU3MOB. COETMHEHUI

OpraHu3MOB Ha
3emie.

13)
Knaccudukanms
KHUCIIOPOJICOACPK
almnux
OpraHUYECKUX
COCTUHCHHH.

YTJIEPOJHOTO CKeJleTa:
AIMKINYECKHE,
KapOOLMKINYECKHE, B TOM
YHCIIe apeHBI,

0) 0 GyHKIIMOHATIBHBIM
TpyIIaM: CIIUPTHI, (PEHOITBI,
3(UPHI, AJTBIETUIBI,
KETOHBI, KapOOHOBbBIE
KHCJIOTHI, aMUHBI;

B) NOJIM(YHKIIMOHATIbHBIE:
AMHHOKHUCIIOTHI, YTIEBO/IBI.
[TonsTHE O
reTepPOLMKINYECKIX
COEMHEHUSX

B3aumocBss3b ¢ 1pyrumu
HayKaMUu. 3HaKOMSTCS C
MPUHLIMIIAMU
KJ1accupUKalny 1o
CTPOEHMIO YIJIEPOIHOTO
ckeseTa U (QyHKIMOHATbHBIM
rpynmnaM Ha OCHOBE
MepBOHAYAILHOTO 0030pa
OCHOBHBIX KJIaCCOB
OPraHNYEeCKUX COCTUHEHUHN




OcHoBHOE
COJIEPKaHUE TEMBI,

XapakTepucTuKa OCHOBHBIX

O6opynoBanwue st

Tema ypoka JIEMOHCTpALIHI U
TEPMUHBI BUJIOB JICATEIBHOCTH
71a00paTOPHBIX OMBITOB
Y TIOHSTHUS
14) CimpTsl. CnupThl, UX CTPOEHHUE, 3HakomsTca co ctpoenueM, | . Moaenu
Cocras, KJaccupukanus, TOMOJIOTUYECKUMHU psijiaMi | (IIapOCTEP>KHEBBIEC U
KJaccupuKalusg |HOMEHKIATypa, U30MEpHsl | CIHPTOB Pa3IMYHBIX TUIIOB, |0OBEMHBIE) MOJIEKYI
U U30Mepus (monosxxenue OCHOBaMH HOMEHKJIATyphI CIIUPTOB: METAHOJIA,
CIHUPTOB. TUAPOKCHIIBHBIX TPYIIIL, CHUPTOB U TUIIAMU ATaHOJA, SMULEH2IUKOTIA U

15) Ionsitus o

MEXKIJIaccoBas,
YIJIEPOAHOTO CKEJIeTa),

HM30MEpHH Y HHX.
CpaBHHBAIOT U 0000IIAIOT,

rnepuHa. I'openue
sTa”ola. B3zaumonencreue

MpeAeIIbHBIX duznYeCcCKre CBOMCTBA. XapaKTEepU3yIOT CBOMCTBA ATaHOJIa C HATPHUEM.
MHOTOaTOMHBIX | MexxMoneKynsipHas CHUPTOB Ha ocHOBe aHanu3a |l[lomydyenue sTuieHa u3
crupTax. BOJIOPO/IHAS CBSI3b. CTPOEHHUSI MOJIEKYJ CIIUPTOB. | 3TAHOJIA.
I'muuepun. XUMHUYECKUE CBOMCTBA 3HakomsTcsa ¢ ocHoBHbIMU | JI. 6. CBoiicTBa 3THIIOBOTO
cupToB. IIpocTeie a3¢upshl. |crocobamu MoaydeHus u cnupra. 7. CoiicTBa
OTtaenpHbIC MPEACTABUTENH | IPUMEHEHUSIMHA BOKHEHIIINX | TTUIEpPUHA
CIIUPTOB M MX 3HAUYCHHE. MpeACcTaBUTENEH Kiacca
[TomyueHue ¥ MpuUMEHEHHE |CIUPTOB
cinuptoB. [IonaTne o
MEXaHHU3ME BO3/IEUCTBUA
ATaHOJIa HA OPTaHU3M
YelnoBeKa
16) ®enon CtpoeHue MOJIEKYJIbI 3HAKOMSATCS C . O6bemHast MOJIEIb

¢denomna. [Ipuuuna,
00ycIIOBIUBaIOIIAS
XapaKkTepHble CBOWCTBA
MOJIEKYJIbI (heHoIa.
Knaccudukanmus,
HOMEHKJIaTypa, U30Mepus,
¢du3nyeckrue CBOUCTBA
¢deHonoB. XUMHUECKUE
cBoictBa. [lonyyenue u
pUMEHEeHHE (PEHOJIOB.
HekoTopsie npon3BoaHbIE
¢deHona 1 UX 3HaYEHUE B
MIOBCEIHEBHOM JKU3HH.
KauecTBenHas peakuus Ha
¢denon. Xumuueckoe
3arpsi3HEHUE OKpYKarouen
CpEJIbl U €r0 MOCIEACTBUS

0COOEHHOCTSIMH CTPOCHHS
MOJIEKYJIbI heHOJIa U Ha
OCHOBE TOT0
MPEJCKA3bIBAIOT U HA3BIBAIOT
M0 Y4eOHUKY er0 CBOMCTBA.
Ha3piBaroT 0OCHOBHBIE
COCOOBI OJTYYEHUS U
pUMeHeHus (heHoa

MOJIEKYJIBI (PeHOIIa.
PactBopumocTs (heHomna B
BOJI€ NP KOMHATHOMN
TeMIepaType U pu
HarpeBaHHH.
B3aumogeiictBue denomna
C pacTBOPOM ILEJIOYU U
OpOMHOI BO/IOM.
KauecTBeHHas peakiys Ha
(beHon ¢ XJI0pUI0M
xenesa (I10)

17) Anpaeruast u
KETOHBLI.

CtpoeHnne, HOMEHKIIaTypa,
uzomepus, pu3nuecKue
CBOMCTBA alIbACTHIOB.
CriocoObI nosTyyeHus.
Peakuus Kyueposa.
OtnenbHbIE IPEACTABUTENN
abIETU0B U UX 3HAUCHHE.
XUMHYECKHE CBOMCTBA
alTbJCTHI0B

3HaKoMSATCSA ¢
TOMOJIOTHYCCKHUMU pAaaaMu 1
OCHOBOW HOMEHKJIATYPhI
ansaerugoB. OnpenensoT
CTpoeHHUe KapOOHMIIBHOM
CPYIIIbI U HA 5TOM OCHOBE
YCBaUBAIOT OTINYUE U
CXOJICTBO aJIbJICTUIOB U
KETOHOB. 3HAKOMSITCS C
BOKHEUIIMMU CBOMCTBaMU
OCHOBHBIX IpEJCTaBUTEICH
ATUX KJIACCOB, UX 3HAYCHUSIMHU
B HPUPOJIE U TOBCETHEBHOU
JKU3HH YEJIOBEKA

. Moaenu
(1apoctepKHEBbIE U
00BEMHBIE) MOJIEKYJT
MeTaHaJIs U dTaHaJ.
O3HaKOMIICHHE C
KOJIJIGKIUEH IJIacTMacC U
U3JeINi U3 HUX.

JI. 8. CBolicTBa
dbopmanperuaa




OcHoBHOE
COZEPIKaHUE TEMEI,

XapakTepucTuKa OCHOBHBIX

O6opynoBanwue st

Tema ypoka JIEMOHCTpALIHI U
TEPMUHBI BUJIOB JICATEIBHOCTH
71a00paTOPHBIX OMBITOB
Y TIOHSTHUS
18) Kap6onoBsie |CTtpoeHue, HOMEHKIATypa, |3HAKOMSTCS C . Monenu
KHUCJIOTBI uzomepus, (pu3nIecKue TOMOJIOTUYECKUMHU PsJIaMU U | (IIapOCTEP>KHEBBIEC U

CBOMCTBAa KapOOHOBBIX
kucnot. KapboHoBsie
KHCIJIOTBI B IPUPOJIE.
[Tony4yenue kapOOHOBBIX
KHCIIOT. XUMHUYECKHUE
CBOICTBa KapOOHOBBIX
KucnoT. OTaeabHbIE
NPEJCTaBUTENN U UX
3Ha4YeHUe

OCHOBOM HOMEHKJIATypbl
KapOOHOBBIX KUCJIOT.
OmnpenenstoT cTpoeHue
KapOOKCHJIBHOM TpYIIIBI.
3HaKOMATCA € OOLUMU
CBOMCTBaMM KapOOHOBBIX
kuciaot. [IpoBoasr
CpaBHEHHUE CO CBOMCTBAMHM
MUHEPAJIbHBIX KUCIIOT, UX
3HAUEHUEM B MPUPOJIE U
MIOBCETHEBHOM JKU3HU
YeJioBeKa

00bEMHBIC) MOJICKYJT
MYPAaBbUHOM U YKCYCHOU
KuCJI0T. OOpa31sl
HEKOTOPBIX KapOOHOBBIX
KHCIIOT: MypaBbUHOM,
YKCYCHOM, OJIEMHOBOW,
CTE€apUHOBOM, wasenesoll,
OEH30UHOU, TUMOHHOLL.
OTHoOILIEHNE Pa3TUYHBIX
KapOOHOBBIX KHUCIIOT K
BoJe. [lonyuenue
CJIOXKHOT0 3upa
peakiueit aTepupuKaum.
JI. 9. CBoiicTBa yKCyCcHOI
KHCIIOTBI

19) CnoxHsle
a¢upsl. Kupsbl.
Mpura.

CtpoeHnue CI0KHBIX
3¢upoB. CroxxHBIC YPUPBI
B [IPUPO/JIC U TEXHHKE.
Cocras, kinaccudukanms,
CBOMCTBA, IPUMEHEHUE U
MOJIyYEHHUE )KUPOB.
[TonsiTHE O MBLITAX.
CuHTeTH4eCKNE MOIOLINE
CpPEACTBA U DKOJIOTHS
OKPYXKarOILEeH Cpebl.
[Tonyuyenue Mbuia

3HAKOMSTCS 1 Ha3BIBAIOT
CTpOEHHE, MOJIy4YeHHE,
CBOICTBA U HCIIOJIb30BAHNE
B OBITY CIIOKHBIX Y3(PUPOB U
KHUPOB

J. Konnekuuys nuieBbIx
JKUPOB U Maced.
PactBOpHUMOCTB XKMPOB B
OpraHUYeCKHUX U
HEOPTraHUYECKUX
pPacTBOPUTEIISX.
N3rorosienue Mplia.
Konnekuust o6pasion
MPUPOJIHBIX MAXyIHX
3(UPHBIX Macen.
Konnekmust >xuakux u
TBEP/bIX MOIOIIUX
cpencts. CpaBHEHUE
MOIOIIUX CBOMCTB
PacTBOPOB MbLJIa U
CTUPAJIBHOTO MOPOIIIKA.
JI. 10. CBoiicTBa KHUpOB.
11. CpaBHEeHME CBOICTB
PacTBOPOB MbLJIa U
CTUPAJILHOTO MOPOIIIKa

20) YrieBospl.
Monocaxapunsl.
JL.o.Ne 12

21) ducaxapusl.
[Tonucaxapuapl.
JI.o.Ne 13

VYrineBossl, ux
KIaccupUKanus u
3HauyeHne. CBolicTBa.
[Tonucaxapuasl: KpaxMain u
[eJUTI0JI03a. Peakun
MOJIMKOHICHCAIINH.
OCHOBHEBIE ATAITBI
MIPOU3BOICTBA caxapa.
Baxneime npou3BogHbIE
LIEIUTIOI03bI i UX
MPAKTUYECKOE
npuMeHeHne. MOHO3BI.

HazwiBarot knaccudukanuro
YTJIE€BOJOB MO Pa3InYHbIM
MIpU3HAKaM. 3HAKOMSTCS C
XHUMHYECKHUMHU CBOMCTBAMMU.
OOBACHIIOT XUMUYECKHE
CBOICTBA Ha OCHOBAHUHU
CTPOCHUS MOJIEKYJIBI.
3HAKOMSTCS CO 3HAUCHUSIMU
YTJIEBOJIOB B IPUPOJIC U
JKM3HHU YSJI0BEKA M BCEX
JKUBBIX OPTaHU3MOB Ha
3emie. HaspiBarot

J. Konnekiust
KpaxMaJIoCOAEpKaIIUX
MPOAYKTOB MUTAHUS U
MPOAYKTOB Ha OCHOBE
caxapo3bl.
BzaumoneiictBue
TJIFOKO3bI ¥ CaXapo3bl C
ruapokcuaom menu (II).
JI. 12. CBoiicTBa
TJTIOKO3BI.

13. CpolicTBa Kpaxmaia




OcHoBHOE
COJIEPKaHUE TEMBI,

XapakTepucTuKa OCHOBHBIX

O6opynoBanwue st

Tema ypoka JIEMOHCTpALIHI U
TEPMUHBI BUJIOB JICATEIBHOCTH
o OHSITIS 71a00paTOPHBIX OIBITOB
['moko3a u ppykTo3a — Ba)KHEHIIIME CBOCTBA
BaYKHEHUIINE KpaxMaja ¥ LeJITI0NI03bl Ha
IpeJICTaBUTENN OCHOBaHUU Pa3IN4Mii B
MoHocaxapuaoB. Ctpoenue |ctpoenuu. [lonb3ysch
MOJICKYJIBI TJFOKO3bI. PUOOPETEHHBIMU
XUMHYEeCKHE CBOMCTBA 3HAHUAMH, OOBACHIIOT
TTIOKO3bI KaK SIBJICHUS, TIPOUCXOSIINE B
OM(pYHKIIMOHATHHOTO OBITY. 3HAKOMSTCS C
coenuHeHus. [I[puMmenenne |0COOEHHOCTAMU CTPOCHUS
rroko3bl. Caxaposa — TJIFOKO3bI KaK
BaXHEHIINN ArCcaxapu/. aJIbJIETHIOCTIUPTA.
Baxueiimmii uzomep HaspiBarot cBoiicTBa 1 UX
(¢pykTo3a) u ero MIPUMEHEHUE.
IIpaKTH4YecKoe IpuMeHenue |IIporuo3npyror cBoiicTBa
BEIIECTB HA OCHOBE UX
CTPOCHUS
22) AMUHBL. AMMHEBI, UX 3HAKOMATCS U HA3LIBAIOT J. Monenu
AHWINH KJIacCU(pUKALUS U KJIACCU(PUKALIMIO, BUIBI (1mapocTepKHEBbIE U
3HaueHue. CtpoeHue M30MEPHH aMUHOB M OCHOBBI | 00BEMHBIE) MOJIEKYJT
MOJIEKYJIbI aMHUHOB. WX HOMEHKJIATYPBI. METUJIAMUHA U aHUJIMHA.
Ouznyeckue u xumuaeckue | [IpoBoasT cpaBHeHUE duznyeckre CBONCTBA
CBOMCTBAa aMMHOB. AHWJIMH |CBOMCTB aMHHOB M aMMHUAKa. | aHWUJIMHA: arperaTHOe
— BaKHEUIIUHN 3HaKOMSTCA C OCHOBHBIMM | COCTOSIHHE, LIBET, 3amax,
MIPEICTaBUTENh AMUHOB. croco0aMu MOTy4YeHUs OTHOIIIEHUE K BOJIE.
[IpuMeHeHre aMHHOB. aMUHOB U UX NpUMeHeHHeM |B3auMopeiicTBue aHuiInHa
CuHTeTHYECKHE BOJIOKHA C KUCIIOTaMH.
Ha OCHOBE MOJUaMHUOB BzaumopgeiictBue
ra3000pa3HbIX
METHJIaMUHA U
XJIOPOBOAOPOJIA.
OTHoOIIEHNE aHUIIMHA K
OpoMHO#1 (MOHOI) BOJIE.
Konnexkuust aHUITMHOBBIX
KpacHUTENEHN U MpEenapaToB
Ha OCHOBE aHWJIMHA
23) CtpoeHre, HOMEHKIIATypa, |3HAKOMSTCS M Ha3bIBAIOT J. AutedHble npenaparsl,
AMUHOKHCTIOTHI | U30Mepus, KIaCCH(PUKAIUS | KIACCUPUKALINIO, BUIBI cozepKamue

AMUHOKHCIIOT, (U3HUECKIE
CBOICTBA 1 CBOMCTBA,
00YyCIIOBIICHHBIE
XUMHYECKOMN
JIBOMCTBEHHOCTBIO.
BzaumoneiictBue
AMHHOKHCJIOT C CUJILHBIMU
kucioramu. Cpesa BOJAHBIX
pPacTBOPOB AMUHOKHCIIOT B
3aBHCHMOCTH OT UX
CTPOECHUSA

W30MEpPUH aMUHOKHCIIOT U
OCHOBBI X HOMEHKJIATYPBHI.
[IpenckassiBaroT
XHMHYECKHE CBONCTBA
AMHHOKHCJIOT Ha OCHOBE
MOJIYY€HHBIX 3HAHUU O
XUMHYECKOH
JIBOMCTBEHHOCTHU
aMUHOKUCIIOT. OOBSICHSIOT
MIPUMEHECHHE U
OMOJIOTHYECKYIO (PYHKITHIO
AMHHOKHUCIIOT

AMHUHOKHUCIIOTHL. Y TAKOBKH
OT IPOJYKTOB, COJEPKALIIX
AMHUHOKHCIIOTBI ¥ UX COJIH
(IPOYKTHI TUTAHMUS,
coJiepKallne BEIEeCTBa C
komamu E620 —
TITyTaAMHHOBAsS KHCIIOTA,
E621 — rmyramuHaT Hatpus,
E622-525 — rimyramMuHATHI
JIpyrux MetamioB, E640 —
rmnvH, E641 — neimuH).
JoxazaTtenbcTBa
aM(pOTEpHOCTH
AMHHOKHCIIOT




OcHoBHOE
COJIEPKaHUE TEMBI,

XapakTepucTuKa OCHOBHBIX

O6opynoBanwue st

Tema ypoka JIEMOHCTpALIHI U
TEPMUHBI BHJIOB J€ATEIBHOCTH
71a00paTOPHBIX OMBITOB
Y TIOHSATHUSA
24) benku [TonsiTue o Oenkax: ux 3nakomsTca co crpoenueMm | . Jlenatypanust pactBopa
CTPOEHUHU, XUMUYECKUX U | BaXKHEUILINX CBOWCTB KYpPUHOTO OeJika 1o/t
OHMOJIOTHYECKHX CBOMCTBAX. |O6enkoB. Mcnonp3ytor JIEiCTBUEM TEMIIEPATYPHL,
Knaccugukarus 0e1KoB 10 | MEXITPEIMETHBIE CBS3H C pacTBOpOB coJiel
pPacTBOPUMOCTH B BOJIE Ouosorueil, Bajaeoaoruei. TSKEIIBIX METAJUIOB U
JlaroT XxapakTepUCTUKY stanoisa. ['openue
OenkaM Kak BaKHEUIITUM NITUYBETO Iepa,
COCTABHBIM YaCTSAM MHIIU. |MIEPCTSIHOM HUTH U
[IpakTruecku KyCcOYKa HaTypaJIbHOM
OCYIIECTBIISIOT Koxu. [[BeTHBIE peakiuu
KaueCTBEHHbIE LIBETHbBIC OenKoB.
peaknuu Ha OenKu JI. 14. CBoticTBa 6eiKoB
25) HyxnenHnoBble KUCHOTHI — | 3HaKOMSATCSA ¢ cocTaBHBIMU | . Moaens MosieKysibl
Hyknennosbie BMC, asagronuecs gactsmu HykiaeorunoB JJHK | JHK. O6pazust
KHUCJIOTBI COCTaBHOM YaCThIO u PHK. ITpoBoast MIPOAYKTOB, ITOJYy4YEHHBIX
KJIETOYHBIX SIZIEp U CpaBHEHHUE ITUX W3 TPAHCTEHHBIX POopM
LIUTOIUIa3Mbl, X 3HAYEHUE |COEIUHEHMI, UX pacTeHui U KUBOTHBIX.
B KU3HEACITEIIBHOCTH ounosnorndecknx GyHKIU. |JlekapcTBEeHHBIC CpeaCTBa
kiieTok. CoctaB u crpoenue | OnpeaensoT U IIpenaparsl,
JHK u PHK, cxoncTta u IOCJIEAOBATENBHOCTD HW3TOTOBJICHHBIE C
paznuuusi. Y pOBHU HYKJICOTHJIOB Ha MTOMOIIIbIO TEHHOU
OpraHU3aIMu CTPYKTYPHl | KOMIJIEMEHTAPHOM YYacTKE |HWHKEHEPUHU
HYKJIEMHOBBIX KHCIIOT. JPYTOH LIETIH 10 U3BECTHOM
[TpuHIMn I1OCIIE€A0BATEIBHOCTU
KOMILJIEMEHTAPHOCTH. HYKJICOTH/IOB Ha OJIHOW LIETIH
«'eHeTHYEeCKU KOI». JHK
['ennas unx’eHepus.
I'eneTnuecku
Mo (pUIIIPOBaHHBIE
TIPOTYKTHI
26) OcHOBHBIE TUTIBI peakuii | OnpeaensroT
I'eneTnueckas OpraHUYECKUX MPUHA/JICKHOCTh PEAKIINH,
CBSI3b MEXITY COCIMHEHUH: PeaKIun ypaBHEHHE (CXema) KOTOpOou
KJIacCaMu MPUCOEIUHEHHUS], MPEAJIOKEHO, K TOMY HIIH
OpTraHUYECKUX 3aMEIIeHMs], OTIICTUICHHS, |MHOMY THUITY pEeaKIuii B
COEIMHEHUI peakly U30MEPU3aALUH, OpraHUYECKON XUMUHU.

HUTpPOBaHUS,
MOJIMMEPU3ALIIH.
3HaKOMCTBO C TEpPMHHAMH,
OTpaKaIOIIMMU CTIeUUPUKY
npoliecca: OKUCIIEHUE,
BOCCTAHOBJICHHE, TUPOJIN3,
KPEKUHT, TOJINMEpU3aLUs U
MOJIMKOHACHC AN

Otpaborath perieHue
KOMOWHUPOBaHHBIX 3aj1ay.
I'eneTnueckas cBs3b.
Pemenue nenouek —
MIpEBPAIICHUN U 3a]a4.




OcHoBHOE
COJIEPKaHUE TEMBI,

XapakTepucTuKa OCHOBHBIX

O6opynoBanwue st

Tema ypoka JEMOHCTpALMN U
TE€PMHUHBI BUJIOB JIE€ATEIBHOCTU
71a00paTOPHBIX OMBITOB
U TIOHSTHSA
27) [TpaBuna TexHUKH 3HaKOMSATCS ¢ OCHOBHBIMU
IIpakTrueckas 0€30MacHOCTH NpU IIpaBUJIAMU TEXHUKH
paborta Ne 1 BBITIOJTHCHUH 0e301acHOCTH IIpH padboTe B
«MneHTudukanmy | IpakTH4ecKoil paboTbl XUMHUYECKOM KaOUHeTe.
s OPraHUYECKUX I'pamoTHO oGpararoTes ¢
COCITUHECHUN XUMHYECKOM MOCYA0U U
J1a00paTOPHBIM
00opynOBaHUEM.
OmnpenenstoT ¥ Ha3bIBAIOT
KayeCTBEHHBIC PEaKLMU Ha
BOKHEUIIUX
IpeACTaBUTENEN
OpPraHUYECKUX COeTUHEHUH.
Pemenne
9KCHEPUMEHTAIbHbIX 3a7a4
10 UACHTUDUKAIIIT
OpPraHUYECKUX COeIMHEHUN
28) ®epmentsl  |IlonsATHE O pepMeHTaxX KaK |3HAKOMSTCA C MOHATHEM J. JlekapcTBEHHbIE
0 OmoKaranuzaTropax Gepmenmopl. 3HAKOMSITCA C | CPEACTBA, COICPIKAIIINE
ux (pU3NYECKUMHU U depmentsr: «Ilencuny,
XMMHYECKUMH CBOMCTBaMHU. |«Me3um», «Dectan» u 1p.
Hcnonb3yrotT noiaydeHnsle | CTUpaibHbIe MOPOIIKH
3HAHUA U1l 0€3011aCHOTO (YrmakoBKH), COJIeprKaIne
IIPUMEHEHHUS depments!. [leiicTBue
JIEKapCTBEHHBIX BEIIECTB CBIPOTO ¥ BAPEHOTO
KapTodels WM Msca Ha
pacTBOp MepoKCUaa
BOZOpOZA
29-31) Burtamunsl, ropmons! ¥ ux |Ha ocHoBe mexnpeamerHsix | Jl. OOpa3iipl BUTAMUHHBIX
Burtamunsi, BOKHENIINE CBsI3eH ¢ Onoyoruei MpenapaToB, B TOM YHCIIE
TOPMOHBI, HpeCTaBUTEIN. PacKphIBaIOT MOJIMBUTAMUHBI.
JIeKapcTBa. Jlexapctsa. [IpoGiemsl, OHMOJIOTUYECKYIO POJIb dororpaduu ;KUBOTHBIX U

CBSI3aHHBIE C IPUMEHEHUEM
JIEKapCTBEHHBIX
npenapaToB

BUTaMHWHOB U UX 3HAYCHUC
AJId COXpaHCHUA 310POBbA
YCJIO0BCKa

JIOJIEN € Pa3InYHBbIMU
dhopmMamMu aBUTAMHUHO30B.
HcneiTanue cpensl
pacTBopa acCKOpOMHOBO
KUCIOTHL. McnbiTanue
anTeyHoro mnpemnapara
MHCYJIMHA Ha OEJIOK.
Konnexnus
TOPMOHAJIBHBIX
npenaparos. [Jomamsss,
nabopaTopHas U
aBTOMOOWJIbHAS alTeYKu




OcHoBHOE
COZEPIKaHUE TEMEI,

XapakTepucTuKa OCHOBHBIX

O6opynoBanwue st

Tema ypoka JIEMOHCTpALIHI U
TEPMUHBI BUJIOB JICATEIBHOCTH
71a00paTOPHBIX OMBITOB
Y TIOHSTHUS

32) Knaccudukanmst 3nakomsTes ¢ BakHenmumu | . Kommekus

HckyccTBEHHBIE | BHICOKOMOJICKYIISPHBIX BEIIECTBAMH U CHUHTETUYECKUX U

U CUHTETUYECKHUE |coeAnHeHU. Baxuneiiue |maTtepuanamu: HCKYCCTBEHHBIX

OpraHUYEeCcKue IIPEJICTABUTEINHN IIJIACTMACC, |UCKYCCIBEHHbIE II0JINMEPOB, TIACTMACC U

BelIeCcTBa Kay4yKOB U BOJIOKOH NIACMMACCcyl, Kay4yKu u U3JIeIUIA U3 HUX.

60JI0KHA Komnekuus

CUHTETHUYECKUX U
MCKYCCTBEHHBIX BOJIOKOH
U U30EINI U3 HUX.
Pacnio3naBanue
HATypaJIbHBIX BOJOKOH
(x70mMyaTOOYMaXKHOTO U
JBHSHOTO, IIEIKOBOTO U
LIEPCTSHOTO) U
HCKYCCTBEHHBIX BOJIOKOH
(auzeraTHOT0, BUCKO3HOTO)
M0 OTHOIIEHHIO K
HarpeBaHuIo U
XUMHUYECKUM PEaKTHBaM
(KOHLIEHTPUPOBAHHBIM
KHCIIOTaM U I1IeJI0YaMm)

33) [IpaBuna TeXHUKH 3natot ocHoBHBIC npaBwia | JI. 15. 3nakoMcTBO €

[IpakTuyeckas  |06e30MaCHOCTH MPU TEXHUKU 0€30IacHOCTU Npu | oOpa3liaMu IacTMacc,

pabota Ne 2 BBIIIOJIHEHUM JTaHHOU paboTe B XUMUYECKOM BOJIOKOH M Kay4yKOB

«Pacno3naBanue |paboThI kabunere. ' paMoTHO

miacTMacc oOpatarTcs ¢ XUMUYECKOM

1 BOJIOKOH»

MOCYIOH 1 JIAOOPATOPHBIM
obopynoBaHueM. 3HAIOT U
Ha3bIBAIOT HauboJIee
[IMPOKO PaCIpOCTPaHEHHBIE
MOJIUMEPBI U UX CBOMCTBA

34) KontponbHas
pabota Ne2 o
TeMe:
«O60061IeHNEe
3HaHWH MO Kypcy
OpraHv4eCcKoOn
XUMHAW.

«0O0001IeHE 3HAHNI 110
KypCy OpraHu4ecKou
XUMHUN».

JIeMOHCTpHUPYIOT yMEHHUE
OIIPEAEIIATD TUIIBI

XUMHYECKUX CBS3EH.
YBEpEHHO NOJIB3YIOTCS
XUMHUYECKOU
TEPMUHOJIOTHEN 1
cuMBoJuKou. [IpoBogsaT
pedaexcuio cOOCTBEHHBIX
JOCTYO)KEHUN B MTO3HAHUH
XUMHUU. AHATU3UPYIOT
pe3yJIbTaThl KOHTPOJIBHOM
paboThI U BEICTPAUBAIOT
YT JTOCTHUXEHUS
YKEJIaeMOoro ypoBHS
YCHEIIHOCTH.




Conep:xkanue padoueii nporpamMmsbl o xumum A 11 kiaacca

3a ocHOBY B3siTa mporpamma kypca xumuu s X— XI kmaccoB o0meo0pa3oBaTeNbHBIX YUPEHKACHUN
(6a3oBsrit yposens) O.C. ['abpuensna u CtaHgapt cpeaHero oomiero oopazoBaHus M0 XUMHH (6a30BEIi YPOBEHB).

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

OcHogubie ceedenus o cmpoeHuu amoma. SIOpo: TPOTOHBI W HEUTPOHBI. M30TOmBI. DJIEKTPOHHI.
OnexTpoHHass 000104YKa. DHEpreTudeckuii ypoBeHb. OCOOEHHOCTH CTPOCHHS 3JIEKTPOHHBIX 000JI0YEeK aTOMOB
3JICMEHTOB 4-r0 W 5-Tr0 mepuonoB nepuoauueckoii cucrembl J[. Y. MeHneneeBa (MEpexXOIHBIX 3JEMEHTOB).
[lonsTre 06 opbuTasx. s- U p-opouTa . DIEKTPOHHBIE KOH(PHUTYpAIIH aTOMOB XUMHUYECKHIX IIIEMEHTOB.

Iepuoouueckuii 3axon /[. M. Mendeneesa 6 ceeme yuenus o CmpoeHuu amoma.

Otkpeitue JI. 1. MenneneeBbIM mepHoanyYeckoro 3akoHa. [lepuoguueckas cucTeMa XUMHUYECKUX
anementoB [[. M. MenneneeBa - rpaduueckoe OTOOpaKCHHE IMEPUOAMYSCKOro 3akoHa. (DU3MUYECKUN CMBICI
MOPSIKOBOTO HOMEpa d3JEeMEeHTa, HOMepa IepHoAa W HoMepa Tpynnbl. BameHTHbIe 3meKTpoHBL. [IpwdauHBI
M3MEHCHUS CBOWCTB 3JICMEHTOB B TIEPHOJIaX U TpyIax (TJABHBIX MOATPYIIax).

[TonmoxxeHne BOMOpO/Ia B MIEPUOANICCKON CUCTEME. 3HAYCHUE TMEPUOJIUYCCKOrO 3aKOHA U TIEPUOUYCCKOMN
cUCTeMBI XuMmdeckux sneMmeHToB J[. M. MennmeneeBa anst pa3BUTHS HAYKH W TOHUMAHUS XUMHYECKON KapTHHBI

MUpa.
3HAaTh:
> OCHOBHBIC XUMHYECKHE TMOHATHS: BEIIECTBO, XHMHYECCKHH JJIIEMEHT, aToM, MOJEKYya,
OTHOCHTEJbHAs aTOMHAS U MOJIEKYJISIpHAS Macca, HOH, H30TOII, IEPHOAHYECKUH 3aKO0H.
YMeETh:

x99

> Ha3bpIBaTh: BEUIECTBA IO “TPUBHUANBHOW M MEXAYHAPOAHON HOMEHKJIATYpe.
»  OIpeNensaTh: 3apsil HOHA.
» XapaKTepU30BaTh: HJIEMEHTHI MaJIbIX TIEPHO/IOB T10 X TosioxkeHuro B [1C.
» TpPOBOJMTH: CAMOCTOSTEIBHBIH MOUCK  XHMHUYECKOH HMHGOpMAllMM C  KCIHOJB30BAaHHEM
Pa3NIUYHBIX HCTOYHHUKOB.
» Hcnonp30BaTh MpHOOPETEHHBIC 3HAHUS M YMEHHUS B IIPAKTUYECKOM ESITEIIFHOCTH M TOBCETHEBHON
KU3HU.
Jdemonctpanun. Paznnuneie popMbI MEPHOANIECKOM CUCTEMBI XUMIUECKHX dyieMenToB J. 1. Menaeneesa.
JladopaTopHbiii onbIT. 1. KoHCTpynpoBaHre NepHOINYEcKOW TaOIUIIBI DIIEMEHTOB C WCIOJIb30BaHHEM
KapTOYeK.

Tema 2. Ctpoenue Bemectna (14 4.)

Honnas xumuueckas ceasb. Kartmonsl u aHnoHsl. Knaccudukanus moHoB. MOHHbBIE KpHCTaIIMYECKHE
pemetkr. CBOMCTBA BELIECTB C 3TUM THIIOM KPHCTAIMYECKHX PEIIETOK.

Kosanenmnas xumuueckas céa3v. DNeKTpoOTpULATEIHOCTS. [loysipHas 1 HenosipHast KOBaJIEHTHBIE CBSI3H.
Humnons. [lonspHOCTh CBA3M M MOJSPHOCTH MOJIEKYJbl. OOMEHHBIH M JOHOPHO-aKLENTOPHBIH MEXaHHU3MBI
00pa3oBaHUsl KOBAICHTHOW CBs3U. MOJIEKYIISIpHBIE U aTOMHBIE KpHCTAIUTMYeCKHe penieTku. CBOWCTBA BELIECTB C
STHMU TUTIAMH KPHCTAIUTMYECKHUX PEIIETOK.

Memannuueckas xumuueckas c6a3b. (OCOOCHHOCTH CTPOEHHSI aTOMOB METaUIOB. MeTtamyeckas
XMMHUYECKasi CBsI3b U METAJTHUECKasi KpUCcTaTHUecKas penietka. CBOWCTBA BELIECTB C 3TUM THUIIOM CBSI3H.

Booopoonas xumuyeckas céa3p. MeXMONEKyIIpHas U BHYTPUMOJIEKYJISIpHAs BOAOPOJHAS CBA3b. 3HAUCHHE
BOJIOPOJTHOH CBSI3M AJIsl OPraHU3aLUM CTPYKTYP OHOIIOINMEPOB.

Honumepyi. IInacTtMacchl: TEPMOIUIACTBI U PEAKTOIUIACTBI, X MPEACTaBUTENIN M NMpHUMeHeHue. BorokHa:
MPUPOHBIE (PACTHTENLHBIE M JKUBOTHBIE) U XUMUYECKUE (MCKYCCTBEHHBIE U CHHTETUYECKHUE), UX TPEACTABUTEIN
Y TIpPUMEHEHYE.

l'azoobpasnoe cocmosanue geujecmga. Tpu arperaTHbIX cocTOSAHUS BoAbl. OCOOEHHOCTH CTPOEHUS Ta3oB.
MossipHBIi 00BeM Ta3000pa3HbIX BELIECTB.

[Ipumepsr Ta3000pa3HBIX NPUPOAHBIX CMEce: BO3AYyX, NPUPOAHBIN Ta3. 3arps3HeHue aTMochepsl
(KUCTIOTHBIE OXKIM, NapHUKOBBIH 3¢ dekt) n 6oprda ¢ HuM. [IpencraBureny razo00pa3HbIX BEIIECTB: BOJOPO,
KHCJIOPOJ, YTIEKHUCIBIN ra3, aMMHaK, 3TWieH. VX monydenue, coOupaHue 1 paciio3HaBaHHE.

JKuokoe cocmosanue sewjecmsa. Bona. Ilotpednenue Boasl B ObITY 1 Ha Ipon3BOACTBE. JKECTKOCTh BOABI U
crnoco0bl ee ycTpaHeHusl. MuHepasbHbIE BO/IBI, X UCIIOJIB30BAHUE B CTOJOBBIX U JICUEOHBIX LIETISX.

Kunkne KpucTauibl U UX IPUMEHEHHE.

Teepooe cocmosnue eewecmsea. AMOpQHBIE TBep/ble BEIIECTBA B NPUPOJE M B KU3HU UYEIOBEKa, MX
3HaueHue U npuMeHeHune. Kpucramimieckoe CTpoeHUE BEIIECTBa.

Hucnepcuvie cucmemor. Ilonsitne o aucnepcHeIX cuctemax. JucmepcHas ¢asza u gucnepcuoHHas cpena.
Knaccudukanys IuCHEpPCHBIX CHUCTEM B 3aBUCUMOCTH OT arperaTHOTO COCTOSHMS JUCIIEPCHOM cpenpl U
nucriepcuoHHOH (asbl. ['pyboaucnepcHble CUCTEMBL: IMYJIBCUH, CYCIIEH3UHU, a9PO30IH.



TOHKOAVMCTIEPCHBIC CHCTEMBI: TN ¥ 30J1H.

Cocmas eewecmsea u cmecell. BemectBa MOJCKYJISPHOTO W HEMOJICKYJISIPHOTO CTPOCHHUS. 3aKOH
IOCTOSIHCTBA COCTaBa BEIIECTB.

[NousiTve «mOMIs» U €€ Pa3HOBUIAHOCTH: MAccoBas (IOJIS SJIEMEHTOB B COCAMHEHHH, JOJII KOMIIOHCHTA B
CMeCH - JIOJsl TIpUMeEceH, JT0JII PaCTBOPSHHOTO BEIIECTBA B pacTBope) U oObeMmHas. [lonis BbIXoma MpOIyKTa
PCaKIiy OT TEOPETUUECKH BO3MOKHOTO.

3HATh:

» TOHATHE XUMHUYECKOW CBSI3U, TCOPHUIO XUMHUUECKOM CBSI3H.
» OCHOBHBIC XMMHUYECKHE MOHSATHS: PACTBOPBI, JCKTPOIHT, HEIICKTPOJIHT.

YMeTh:

» Ha3bIBaTh: BEIIECTBA I10 “TPUBHATBHOW M MEXIYHAPOIAHON HOMEHKJIATYpE.

»  OIpeNeNsaTh: TUI XUMUYECKOH CBSI3U B COCTMHCHUSIX.

» OOBSICHATH: MPUPOAY XUMHUIECCKOI CBS3M (MOHHOM, KOBaJICHTHON, METAJITUICCKOMN).

» TPOBOJWTH: CAMOCTOSTEIBHBIM  MOUCK  XHMHUECKOW  HMHGOpPMAIMA C  HCIOIb30BAHHEM
Pa3IMYHBIX HCTOYHHUKOB.

» Hcnonb30BaTh NpUOOPETEHHBIC 3HAHUS U YMEHHS B MTPAKTUYECKOH JICSITEINHHOCTH U MTOBCEAHEBHON
JKU3HU.

» TMPOBOJUTH: CAMOCTOSATENIbHBIM  IMMOMCK  XMMHYECKOW  MH(OpPMAlMd C  HMCIOJIb30BaHUEM
Pa3IMYHBIX HCTOYHHUKOB.

» Hcnonb30BaTh NPpUOOPETEHHBIC 3HAHKS U YMEHHS B MTPAKTUYCCKON JSSITETBHOCTH M MOBCEHEBHON

JKU3HU JIA HpI/IFOTOBﬂeHH}I paCTBOpOB 3aILaHHOI\/'I KOH].[GHTpa]_[I/H/I B 6BITy 1 Ha HpOI/I3BOI[CTBC; JJIA
OTIpEeIeTICHHsI BO3MOXXHOCTH TPOTEKAHUS XUMHUYECKUX TPEBPAMICHUA B PA3UYHBIX YCIOBHAX U
OILICHKU UX IOCJIEICTBHH.

JdemoncTpanuu. Mozenb KpUCTAUNTMUECKON pemeTku xyopuaa HaTpus. OOpasibl MUHEPATIOB ¢ MOHHON
KPUCTAITIMYECKON PEIIETKOM: KaJlbLUTa, rajuTa. Moaenu KpucTalIMYeCKUX PEIIeTOK «CyXOro JibAa» (Wi Hoza),
anMasa, rpadura (wiu keapra). Moxaens Mosekynsl JJHK. O6pasubl miactMace ((eHonodopmaibaeruaHbIe,
MOJIMYPETaH, TONUATUICH, TOJUIPOITUICH, MOTMBHHUIXKIOPHI) U u3nenus u3 HuX. OOpasibl BOJOKOH (IIEPCTh,
LIEJIK, alleTaTHOE BOJIOKHO, KallpOH, JIaBCaH, HEWIOH) U u3nenus u3 Hux. OOpasupl HEOPraHUYECKUX ITOJIMMEPOB
(cepa miacTrveckas, KBapll, OKCH aJIFOMUHMS, IPUPOJHBIE AIFOMOCHIMKATHI). Moze b MOJISIpHOTO 0ObeMa ra3os.
Tpu arperatHbeIx cocTOsIHHS BOJIbI. OOpa3Iibl HAKHUIK B YalHUKE U TpyOaxX HEHTPaILHOTO OTOIUIeHUs. JKeCTKOCTh
BOJIBI M c1IOcoOBI ee ycTpaneHus. [Ipubopsl Ha kuakux kpuctamiax. OOpa3ubl pa3IUYHbIX JUCIIEPCHBIX CHCTEM:
SMYINbCHUIL, CyCIIeH3UH, aspo3oei, reneit u 3oseil. Koarymsiuus. Cunepesuc. Oddexr Tunmamns.

JlaGopaTopHbie onbIThl. 2. OnpeneneHre THUMA KPUCTAJUIMYECKONW PEIIETKH BEIIeCTBAa M OMHMCAHUE €ro
cBOMCTB. 3. O3HaKOMIICHHE C KOJUIEKITEH TTOJIMMEPOB: MIaCTMACC U BOJIOKOH, M U3/Aenus u3 Hux. 4. McnsiTanue
BOIBl Ha JECTKOCTh. YCTpPaHEHHE MECTKOCTH BOAbL. 5. (O3HaKOMJICHWE C MHHEPaJIbHbBIMH BoAaMH. 6.
O3HaKOMJIEHHUE C IUCIEPCHBIMU CHCTEMaMHU.

IIpakTuyeckas padora Nel. [lonyuenue, cobupanue u pacnosnagsarue 2azoas.

Konmponvnaa paooma Nel no meme: «Cmpoenue geuwjecmsay.

Tema 3. Xumuyeckue peakuuu (8 4.)

Peaxyuu, uoywue 6e3 usmenenuss cocmasa eeujecmg. AJIOTPONHS W AIOTPONHBIC BUAOHU3MEHEHHUS.
[IprumHBI a;UIOTPONTUK HA IPUMEpe MOAU(UKAIMKA KHCI0poaa, yriepoaa u gocdopa. O30H, ero duosornueckast
poib. I3oMepbl U n3oMepusl.

Peaxyuu, uoywue c uzmenenue cocmasa eewjecmsa. Peakmy coemuHEHUs, Pa3I0oKEeHNs, 3aMEIIEHUS H
oOMeHa B HEOPraHWYECKOW W OpraHMYecKod XuMHH. Peakumm 3k30- M sHpoTepmuyeckue. TernoBoi sddekrt
XUMHUYECKOM peaklii ¥ TEPMOXUMHUYECKUE YpaBHEHMS. Peakiiiy ropeHus, Kak YacTHBIH Cilydail 9K30TEpPMHUYECKUX
peaKIuid.

Ckopocmb xumuueckou peakyuy. 3aBUCUMOCTb CKOPOCTH XUMHUUECKOHN PEAKIIMH OT PHUPOJIBI PEarupyroInux
BELIECTB, KOHIEHTPALUY, TEMIIEPATyphl, IUIOMIAM MOBEPXHOCTU CONPHUKOCHOBEHHS M KaTanu3atopa. Peakumn
romMo- u rereporeHHele. [loHsTHE 0 KaTanu3e u KaranuzaTopax. GepMeHTHl Kak OMOIIOTHYECKUE KaTaIn3aTOPEI,
0CcOOEHHOCTH MX PYHKIIHOHUPOBAHHUSI.

Obpamumocms xumuyeckux peaxyuti. HeoOpatumele u oOpaTuMble Xumuudeckue peakuuu. CocTosHHe
XUMHYECKOTO PABHOBECHS ISl 00PaTUMBIX XUMHYECKUX peakiuii. CriocoObI CMEIIeHNsT XUMHUIECKOTO pABHOBECHS
Ha MpuMepe cuHTe3a aMMuaka. [lorsTre 00 OCHOBHBIX HAyYHBIX MPUHIIMIIAX MTPOM3BOACTBA HA MPUMEPE CHHTE3A
aMMHaKa W CEpHON KHCIIOTHI.

Ponv 600v 6 xumuueckoul peaxyuu. VicTuaHBIE pacTBOPHL. PacTBOopuMOCTh M Kiaccu(UKaIys BEIIECTB MO
3TOMY NPU3HAKY: PaCTBOPUMBIE, MaJIOPACTBOPUMBIE U HEPACTBOPHUMBIE BELLIECTBA.



ONEKTPOIUTHI U HEATEKTPOIUTHI. DNEKTPOIUTHUYECKAS Tucconnanusi. KucioTel, OCHOBaHMS U COM C TOUKU
3peHUs TEOPUH IIIEKTPOIUTUIECKON AUCCOIHALINN.

XuMHUUYECKHE CBOMCTBAa BOJbI; B3aMMOJEHCTBHE C METallJIJaMHM, OCHOBHBIMH M KHCJIOTHBIMH OKCHIAMHU,
pasnoxxeHue U 00pa3oBaHUe KPUCTAIOIUAPATOB. Peakiuy rupataiuy B OpraHn4ecKoil XMMUH.

T'uoponus opeanuueckux u Heopeanuueckux coeounerui. Heodpatumslil rugpoans. OOpaTUMBbIA FHAPOIH3
cojeid. I'maponu3 OpraHMYeCKUX COECOMHEHHH M €ro NMPaKTUYeCKOe 3HAUCHHWE Ui MOJYYEHUS THIPOIU3HOIO
CIMPTa U MbLJIa. bronornyeckas posiab ruapoau3a B INIACTUYECKOM U SHEPreTHIECKOM OOMEHE BELIECTB U SHEPIUH
B KJIETKE.

Oxucaumensno—6occmanosumensvHule peakyuy. CreneHb okucieHus. OnpeaeneHue CTeneHd OKUCIEHUS Mo
¢dopmyne coemuHenusa. IloHsTne 00 OKMCIMTEIbHO-BOCCTAHOBUTENBHBIX peakuusix. OkuciaeHue u
BOCCTAHOBJIEHHE, OKHCIUTEIb U BOCCTAHOBUTEIIb.

Onekmpoaus. DNEKTPOIN3 KaK OKUCIUTENbHO-BOCCTAHOBUTENBHBIH MpoIecC. DIEKTPOIN3 paciylaBOB U
pacTBOpOB Ha mpuMepe xjaopuaa HaTpus. llpakTuueckoe HNPHUMEHEHHE OHJCKTPOHM3a. ODJIEKTPOJUTHIECKOE
MOJy4EeHHUE aTFOMHUHUSL.

3HaTh:

» OCHOBHBIC XHUMHYECKUE MOHSTHUS: JICKTPOIUT, HEAICKTPOIIUT, dICKTPOIUTHICCKAS JUCCOIHAIIHS,
OKHCJIMTEJb, BOCCTAHOBUTEIIb, OKUCIIEHHE, BOCCTAHOBJICHNE, TEIUIOBOH 3(p(EeKT peakuu, CKOpOCTh
XUMHUYECKOM peakium, KaTainu3, XAMHUUECKOe paBHOBECHE.
YMerTs:
Ha3bIBaTh: BEIIECTBA [0 “TPUBUAJIBHON U MEXAYHApPOIHON HOMEHKJIATYpE.
OTIPENEIISATh: XapaKTep cpelsl B BOAHBIX PaCTBOPAX, OKUCINUTEINb, BOCCTAHOBUTEIIb.
OOBSICHATh: 3aBUCUMOCTD CKOPOCTH XUMHUYECKHX PEAKIUI U TIOJI0KEHUSI XUMHYECKOTO PAaBHOBECHS
OT pa3NUYHBIX (PaKTOPOB.
MPOBOJUTH: CAMOCTOSITETIBHBIM  MOWCK  XMMHYECKOW  HMH(POpPMAmUMM C  HCIOJIb30BAHUEM
Pa3IMYHBIX HCTOYHHUKOB.
Hcnonb3oBaTh NproOpeTeHHBIC 3HAHUS U YMEHUS B PAKTHUYECKOH IESTEILHOCTH U TIOBCETHEBHOM
KHU3HH [UI1 OOBSICHEHUS] XUM. SBJICHHUH, NPOUCXOMAIIMX B OBITY M Ha MPOM3BOACTBE, M I
9KOJIOTMYECKH TPAaMOTHOTO TIOBEJICHHSI B OKpY Karolliei cpelie, a TakkKe AJIS OLEeHKH BIMSHUSA XUM.
3arpsI3HEHMsI OKpPY>KaloIIel cpe/ibl Ha OpraHu3M YeJIoBeKa U JpyTre KUBbIE OpTraHU3MBbI, JJIs OXpaHbl
OKpY’KaroIeil cpenpl OT MPOMBIIIJICHHBIX OTXO0/0B.

Jdemoncrpanuu. [Ipespamenue kpacHoro ¢ocdopa B Genbrit. O30HaTop. Mozaenu Monekynl H-OyTaHa U
n300yTaHa. 3aBUCUMOCTh CKOPOCTH PEaKIMH OT MPHUPOJBI BEUIECTB Ha MpPUMEpPE B3aHMMOICWCTBUS PacTBOPOB
Pa3NUYHBIX KHUCIOT OJMHAKOBOW KOHLEHTPAUMK C OJWHAKOBBIMU TIpaHyllaMM LUHKAa WM B3aUMOJECHCTBUS
OJMHAKOBBIX KYCOYKOB Pa3HbIX METAJUIOB (MarHus, LIMHKA, JKeJe3a) ¢ COJISTHOM KHCIoTOH. B3ammopeiicTBue
pacTBOPOB CEPHOM KHCIOTHI C pacTBOpaMH THOCYJb(ara HATpUs Pa3IMYHONH KOHIEHTPAIMU M TEMIIEPaTyphI.
Monens kunAmiero cios. Pasnoxxenne nepoxcuia BoJOpoa ¢ IOMOINBIO KaTtanu3aropa (okcuaa Maprania (IV)) u
KaTaJiasbl CBIPOro Msca U ceiporo kaproderst. [Ipumepsl HeoOpaTUMBIX peakyid, HAYLIINX ¢ 00pa30BaHUEM OCaIKa,
rasa wiu Boabl. Bzanmoneiicteue nutus u Hatpus ¢ Bojgoi. Ilonyuenue oxkcuna gocdopa (V) u pacTBOpeHue ero
B BOJIE; HCIIBITAHME MOJYYEHHOTO pacTBopa JlakMycoM. OOpasIisl KPUCTAIIOTHAPATOB. MchbiTaHue pacTBOpPOB
JJIEKTPOJINTOB M HEIIEKTPOJIMTOB HA MpEeaMET IUCCOLHMALMH. 3aBUCHUMOCTh CTENEHHU JIIEKTPOIUTHUYECKOI
JIMCCOLMAIMN YKCYCHOM KHUCIJIOTHI OT pa30aBieHus pactBopa. [ maponus kapouaa kanpuus. ['maponus kapOoHaToB
IIEJIOYHBIX MeTautoB U HuTpaToB IHKA Miau cBuHna (II). Ilomyuenme mputa. Ilpocreiiinie OKUCIUTENHHO-
BOCCTAaHOBUTEJIbHBIC PEaKIMy; B3aUMO/JICHCTBUE IIMHKA C COJITHOW KHCIIOTOH M jKejle3a ¢ pacTBOPOM cylibdara
meau (II). Monens snextponuszepa. Moaenb 3J1eKTpOIM3HON BaHHBI JJ151 TIOJTyYEHHS QJTFOMUHHSL.

JlaGopaTopHble onbITHI. 7. Peakius 3amMemieHusi MeIW KeJIe30M B PacTBOPE METHOTO Kyrmopoca. 8.
Peakumu, naymime ¢ oOpa3oBanneM ocanka, raza u BoAsl. 9. [lomyueHne Kuciopoaa paszioKeHHEM TEepOKCHIa
BozopoJa ¢ momolblo okcuaa mapranna (IV) m karanasel ceiporo kaptodens. 10. Ilomyuenme Bomopona
B3aMMOJEHCTBAEM KUCIIOTHI C IMHKOM. 11. PaznuuHsele ciydan ruaponnsa conei.
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Tema 4. BemiecTBa u ux cBoiicTea (9 4.)

Memannei. B3aumoeiicTBue METAIIIOB ¢ HEMETAIIaMH (XJIOpOM, CEpOi U KHCIopoaoM). Bzaumozeiicteue
IIEJIOYHBIX W IMIEJTOYHO3EMEThHBIX METAJUIOB C BOJOW. DJEKTPOXMUMHYECKHH PAd HANPSHKECHHH METalIoB.
BsaumogeiicTBue MeTamoB ¢ pacTBOpaMH KHCIOT M cojeil. AmoMuHOTepMHA. B3ammopeiicTBue HaTpus c
ATaHOJIOM U (PEHOJIOM.

Koppo3uss meramnoB. [loHsTHE 0 XUMHUYECKOH M 3JIEKTPOXHMHUYECKOH KOppo3nn MmeTayuioB. CrocoObl
3aIUTHl METAJUIOB OT KOPPO3HH.

Hememannvi. CpaBHHUTENbHAs XapaKTEpUCTUKA TAJIOTEHOB Kak HanOolee THUIMYHBIX MpeACcTaBUTEICH
HeMeTaIoB. OKHCIUTENbHBIE CBOMCTBA HEMETAJUIOB (B3aMMOJEHCTBHE C METAJUIaMU U BOAOPOJAOM).
BoccraHoBuTenbHbIE CBOMCTBA HEMETAIOB (B3aUMOEHCTBUE C 00JIee 3JIEKTPOOTPULIATEIbHBIMU HEMETAIIIAMH U
CJIO’KHBIMH BEILIECTBAMH-OKUCIUTEISIMH).



Kucnomer neopeanuueckue u opeanuuecxue. Knaccupuxauus KUcIoT. XUMHYECKHE CBOMCTBAa KHCIIOT:
B3aMMOJICHCTBUE C METaNIaMH, OKCHIAAMU METAJJIOB, TUAPOKCUAAMH METAIJIOB, COJISIMH, CIIUPTaMH (peaKius
stepudukanun). OcoOble CBOMCTBA a30THON M KOHIICHTPUPOBAHHON CEPHOM KMCIIOTHI.

Ocnosanus Heopeanuueckue u opzanudeckue. OCHOBaHMA, UX Kiaccuukanus. XUMHYECKUE CBOHCTBa
OCHOBAHMI: B3aUMOJICHCTBHE C KHMCIOTaMH, KHUCIOTHBIMH OKCHUIaMH M COJIIMHU. Pa3noxkeHHe HepacTBOPUMBIX
OCHOBaHMIA.

Conu. Kiaccudukarmus coneil: cpemHue, KHCIABIE W OCHOBHBIE. XHMHYECKHE CBOWCTBA COJICH:
B3aMMOJEHCTBHE C KUCIOTaMHU, IIEJI0YaMH, MeTallIaMu U cosisiMu. [IpencraBuTtenu coneil U Mx 3HaueHHe. XIO0pHU
HaTpHsl, KapOoHAT KanbLus, ¢ochaT Kanpuus (CpeAHUE COJIM); THAPOKAPOOHATHl HATPUS M aMMOHHS (KHCIHbIC
conn); Tuapokcokapoonat meau (II) - mamaxuT (OCHOBHAS COJIB).

KavecTBeHHbIe peaknu Ha XJIOPUA-, CyIb(aT-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHHSI, KATHOHBI Kele3a
(ID) u (III).

I'enemuueckasn c6a3b6 MedcOy KIACcamu HEOP2AHUYECKUXx u opeanuueckux coedurenuu. IloHsTnHe 0
FEHETUYECKON CBSI3M M TEHETHYeCKuX psafax. ['eHeTnueckuil psiig Metamia. ['eHeTHUUecKUd psii HeMmeTailia.
Oco6eHHOCTH TeHETHYECKOTO psiia B OPraHMYeCKOH XHUMHUH.

3HaTh:

» Ba)XHEHIINE BEIIECTBA: CEpHasi, COJSTHAS, a30THASI M YKCYCHAsl KHCIIOTA, IEeI0YH, aMMHAK, OCHOBHBIE

METaJIJIbI ¥ CTIJIaBBI.

» BaXHEHIIWE MOHATHUS: BEUIECTBA MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI.

> Ha3bIBaTh: BEIIECTBA I10 “TPUBHAILHOW” M MEXKIYyHAPOJHOW HOMEHKIATYpE.

>  ompenensirTs: MPUHAAIE)KHOCT BEUIECTB K Pa3IMYHBIM KIlaccaM.

» XapakTepu30BaTh: OOIIME XHMHYECKHE CBOWCTBA METAJJIOB, HEMETAJUIOB, OCHOBHBIX KIJIACCOB
HEOPraHMYECKUX M OPTaHMYECKUX COeIUHEHUH.
BBITIOJHATh XWMHUYECKHHM 3KCIIEPUMEHT: I10 paclO3HABAHUIO BAXKHEHIIMX HEOPraHUYECKUX U
OpraHUYeCKUX BEIIECTB.
MPOBOJUTH: CAMOCTOSITETIBHBIM ~ MOWCK  XMMHYECKOW  HMH(POpPMAMM C  HCIOJIb30BAHUEM
Pa3IMYHBIX HCTOYHHUKOB.
Hcnonb3oBaTh NproOpeTEHHBIC 3HAHUS U YMEHUS B PAKTHUYECKOH IESATEILHOCTH U TIOBCETHEBHOM
KHU3HH [UI1 OOBSICHEHUsS] XUM. SBJICHHH, NPOUCXOMAIIMX B OBITY M Ha MPOM3BOACTBE, M I
9KOJIOTHUYECKH TPaMOTHOTO MTOBECHHS B OKPYKAIOLIEH Cpelie, a TAKXKE JUIs OLCHKH BIMSHUS XHUM.
3arpsI3HEHMSI OKPY>KaloIIel cpe/ibl Ha OPTaHN3M YeJIOBEKa U JPYTHe KUBBIE OPTaHU3MBI, JJIs OXPaHbI
OKpY’Karoleil cpeqpl OT MPOMBIIIJICHHBIX OTXO0/I0B.

Jdemonctpanuu. Komekuus o0pasios MeTamuioB. BzanumoneiicTBiue HaTpust ¥ CypbMBI € XJIOPOM, JKeje3a ¢
cepoil. ['operre Maraust 1 aJlOMUHHUS B KUCIOpoze. B3anmozeiicTBre IMIeT10YHO3EMETbHBIX METANIOB C BOJOM.
BsaumogeiicTBue HaTpus ¢ 3TAHOJIOM, IIMHKA C YKCYCHOM KHCIOTOW. ATIOMHUHOTEpMUs. B3anMoaencTBue Menu ¢
KOHIIGHTPUPOBAHHOM Aa30THOM KHUCIOTOW. Pe3ynbTaThl KOpPpO3MH METAJUIOB B 3aBHCUMOCTH OT YCJIOBUH ee
npotekanus. Komtekuus 00pasios HeMeTau1oB. B3anMopaeiicTBre XJIOpHOHM BOJIBI ¢ pacTBOPOM OpoMuIa (MOIUIa)
kanus. Kosmekuus mpuUpoAHBIX OpraHWYecKHX KUCIOT. Pa30aBieHHe KOHIIEHTPUPOBAHHOM CEPHOM KHCIIOTHI.
B3anmoneiicTBue KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI C caxapoM, LIEJIII0JI0301 U Meabio. OOpa3Lbl NPUPOIHBIX
MUHEPAJIOB, COACPKAINX XJIOPH] HATPHS, KapOOHAT KanbIus, ¢pocdar kanpnus u ruapokcokapoonat mean (1I).
OOpa3npl THUIIEBBIX NPOJIYKTOB, COJEPKAIIUX THIPOKApOOHATHl HATPHS M aMMOHHS, WX CIIOCOOHOCTH K
pa3oXKeHHIo pU HarpeBaHuu. ["amenue coapl ykcycoM. KauecTBeHHbIE peakliny Ha KaTHOHBI M aHWOHBI.

JlabopaTopHbie onbIThl. 12. McnbiTaHNe pacTBOPOB KUCJIOT, OCHOBAHMN M cojeil MHAMKaropamu. 13.
B3anMopeiicTBIE COMSTHOM KUCIOTHI M pacTBOpa YKCYCHOM KHCIIOTHI ¢ MeTauiaMu. 14. B3aumomeicTBre COTHOM
KHCIIOTBI ¥ PacTBOpa YKCYCHOW KHCIIOTHI C OCHOBaHWSMH. 15. B3ammopeiicTBre COMSTHOW KUCIIOTHI M PacTBOpa
YKCYCHOM KHCIIOTHI ¢ cosiMH. 16. ITomyueHne u cBOMCTBa HEPACTBOPUMBIX OCHOBaHUM. 17. 'MApOIN3 XJIOPUAOB U
aleTaToB LIEJOYHBIX MeTaUIOB. 18. O3HaKOMIIEHHE ¢ KOJUIEKIMAMH: a) METAJUIOB; 0) HEMETAJIOB; B) KHCJIOT; T)
OCHOBaHHUI1; 1) MUHEPAJIOB M OMOJIOTMYECKUX MaTEPHAJIOB, COJIEPIKANUX HEKOTOPHIE COJIH.

IpakTnyeckas padora Ne2. Pewienue dsKCnepumMeHmansHulx 3a0a4 Ha UOCHMUDUKAYUIO OPSAHUYECKUX U
HeOpeaHuyecKux coeOUuHeHul.

Konumponvuasa paboma Ne2 no meme: «0b006wenue 3uanuii no Kypcy oowet xumuuy
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YyeoHO-TeMaTHYeCKHA 1aH mo xumuu 11 Kiaace

11 xnacc. Xumus. basoserii yposens (1 wac B Hexenro, Bcero 34 vaca)
0O.C. I'abpuensu

Mecsua TeMmbl Kosauue Koutposabnasi u n/p
CTBO
4acoB
CeHTs0pb Crpoenue aroma u 3
Tlepuonuueckuii 3axkon .M.
Menpeneena
CeHTs0pb-1eKadph CrpoeHue BemiecTaa. 14 K/p Nel «Crtpoenue BemecTBa»

II/p Nel «llomyuenme, cobupanue u
pacro3HaBaHUE ra30B

SHBapp-mapr XUMHUUYECKUE PEAKIIUU 8

Maprt-mait BemectBa, nx cBOMCTBA 9 K/p Ne2 «O600611eH1e 3HaHMI 110 KypCy
001IIeil XUMHUNY
IT/p Ne2 «Pemienne
9KCIIEPUMEHTANIBHBIX 337a4 Ha
UACHTA(DUKAINIO OPTAHMYECKUX U
HEOPraHUYECKUX COETUHEHUI.

Hcnoanzyemblii YMK:

1. Tabpuensan O. C. Xumus. ba3oBsiii ypoBeHb. 11 ki.: yueOonuk/ O.C. ['abpuensn. — M.: Jlpoda, 2014.
2. [Tabpuenan O.C. Tlporpamma kypca xumuu it 8 — 11 kiaccoB 001meo0pa3oBaTeNbHBIX YUPESIKIACHUN, -
M.: [Ipoda, -2010 T.;

Konmponwvnwie pabomot Ilpakmuueckue pabomut
Nel «Cmpoenue eewgecmeay Nel «llonyuenue, cobupanue u pacno3Hasanue 2a3o8»
Ne2 «Obobwenue 3nanuii no Kypcy oowets Xumuuy» Ne2  Pewenue  dKCnepuMeHmMANbHuIX — 3a0ay  Ha
UOEHMUPDUKAYUIO  OP2AHUYECKUX U HEeOP2AHUYECKUX
coe0uHeHull.

Jabopamopnusie padomoi

1. Koncmpyuposanue nepuoouieckou madoauysl S1emMenmos ¢ UCNOab308aHUeM KAPMOYEK.
2. Onpeodenenue muna KpUCmaiiu4yeckoll peulemKu 6ewecmad u ONUCaHue e2o c8olCms.
3. Osnaxomnenue ¢ KOLNeKYUel NOAUMEPO8: NAACMMACC U 80JIOKOH, U U30ENUsL U3 HUX.

4. Hcnvimanue 800bl Ha H#cecmKOCMb. YcmpaneHue dHcecmKocmu 600bl.

5. O3nakomnenue ¢ MunepantbHbIMU 600AMU.

6. O3naxomnenue ¢ OUCNEPCHBIMU CUCTNEMAMU.

7. Peaxyus 3amewyenus meou dcene3om @ pacmeope MeoHo2o Kynopoca.

8. Peaxyuu, udywue c obpazosanuem ocaoxa, 2aza u 8000l.

9. Honyuenue KUCIOpoOa pasioxiceHuem nepokcuda 6000pooa ¢ NOMowwo oxcuoa mapeanya (IV) u kamanasu
cbipo2o Kapmoghes.

10. Ilonyuenue 6o0opoda e3aumooeticmsuem KUCI0Mbl C YUHKOM.

11. Paznuunsie cayuau euopoausa conetl.

12. Hcnvimanue pacmeopos KUCiom, OCHOSAHUIL U CONell UHOUKAMOPAMU.

13. Bzaumooeiicmsue consaHol KUCIOMbL U pACEOPA YKCYCHOU KUCIOMbL C MEMANIAMU.
14. Bzaumooeiicmsue conaHOlU KUCIOMbL U PACEOPA YKCYCHOU KUCIOMbL C OCHOBAHUSIMU.
15. B3aumooeticmaue conaHou KUCIOMbL U pACMBOpPA YKCYCHOU KUCTOMbL C CONISIMU.

16. Ilonyuenue u ceoticmea HepacmeopuUMbIX OCHOBAHUIL.

17. I'uoponusz x10pudos u ayemamos weioyHvlx Memaios.

18. O3naxomnenue c KOIEKYUAMU. a) MEMATLN08; 6) HEMEMANLO08, 8) KUCIOM, 2) OCHOBAHUU, 0) MUHEPANO8 U
OUONIO2UHECKUX MAMEPUATIO8, COOEPAHCAUUX HEKOMOPbLE CO.




Conepsxkanue yueOHoro npeamera no xumum B 11 kiacce

Tema ypoka

OcHOBHOE COACPIKaHUEC,
TEPMUHBI U ITIOHATHUA

XapakTepHucTHKa
BUJIOB A€ATEIBHOCTH

Oo0opynoBaHue IjIst
JIEMOHCTpAaIui 1
1ab0paTOPHBIX OIMBITOB

1. OcuoBHBIE
CBEIEHUS O
CTPOCHHH aTOMa.

Anpo u ’nexTpoHHas
000109Ka. DIEKTPOHHI,
MPOTOHBI U HEUTPOHBI.
MukpoMup 1 MaKpoOMHUp.
Hyanu3m gactun

OcBauBalOT COBpEMEHHBIE
TPE/ICTABICHUS O CTPOCHUH
aTOMOB. 3HAIOT O CYIIHOCTH
TIOHSATHSL 91EeKMPOHHASL OPOUMATY,
(hopMBI OpOUTANIEH, B3aUMOCBSI3b

ITepuonnueckas
CHUCTeMa XUMHYECKUX
anemenToB /1. W.
MenneneeBa. TaOmuipr
«CtpoeHne aTomay.

MUKpPOMHpaA HOMEpAa YPOBHS M SHEPTUU Mojenu aTOMOB.
anekTpoHa. CoCcTaBIsIOT DneKTpoHHOE
AJNICKTPOHHBIC (POPMYJIBI ATOMOB | IPUIIOKCHHE K
YIeOHUKY

2. DIEeKTpOHHBIC OcCHOBHBIC ITpaBHJIa [IpencTaBisoT CIOXKHOE DIIeKTPOHHOE

KOH(HTYpaluu 3aIlOJTHEHUS 3JICKTPOHAMH | CTPOCHHUE aTOMA, COCTOSIIECTO U3 | IPUIIOKEHHE K

aTOMOB SHEPTreTHUECKUX YPOBHEH. | s/pa M DIICKTPOHHOW 00OJOYKH. | yUeOHHKY

XUMHAYECKHX DneKkTpoHHas HaxonsaT B3auMOCBSI31 MEXTY

JJIEMEHTOB. KJaccu(UKaIHs YIEMEHTOB. | TOJIOKECHUEM DJIEMEHTA B

s-, p-, d-, f-cemeiicTBa

ITepuonnueckoii cucreme J1. 1.
MeHeneeBa 1 CTPOCHUEM €T0
aToMma. CoCTaBIISIOT 3JIEKTPOHHBIE
U JIEKTPOHHO-Tpaduyeckue
bopMyJIbI aTOMOB S-, p-, d- u f-
3JIEMEHTOB

3. [lepuoanueckuit
3aKOH M CTPOCHHUE
aToma.

ITepuoanueckuii 3aK0H 1
CTpOEHHE aTOMa.
OU3NYECKHUI CMBICIT
MOPSAKOBOTO HOMEpa
3JIeMEHTa U COBPEMEHHOE
Olpe/ieTIeHHE
[lepuoanueckoro 3akoHa.
IIpyunnbl N3MEHEHUS
METAIITHYECKUX U
HEMETAJUIMYECKUX CBOICTB
B MIEPHOAX U B IPYTIaX.
ITonoxenue Bonopoaa B
[Tepuonnueckoit cucreme.
[IpenmnocbuIKN OTKPBITHS,
OTKpBITHE, TIepBas
(hopmynmpoBka
[lepuoanueckoro 3akoHa.
Crop o ipuopurere
oTkpsITus Ilepuoauyeckoro
3aKOHa

3HAIOT CMBICII ¥ 3HAUCHHUE
ITepnonnueckoro 3akoHa,
TOPU30HTAJIHHBIE i BEPTUKAIBHBIC
3aKOHOMEPHOCTH U MX TPUYHHEI.
JarT XxapakTepUCTUKY 3JIEMEHTA
Ha OCHOBAaHUH €0 I10JI0XKEHHS B
[Tepuonnueckoii cucteme

. Paznuunbie popMer
[Tepuoauueckoit
CHUCTEMBI XUMHUYECKUX
3JIEMEHTOB
Menpeneesa.
ONeKTpOHHOE
MPUI0KEHUE K
y4eOHUKY

4, Xumu4aeckast
cBs13b. MonHas
XHUMHYECKAs CBSA3b U
HMOHHEIE
KPUCTAJUTHYECKUE
peméTku

5. KoBanenTtHas
XHMUYECKas CBI3b U
e€ kaccupuKanys

HMonHas xumudeckas CBA3b.
KoBanentnas xumuaeckast
CBSI3b U €€ KJIAaCCHU()UKALMSL:
TOJISIpHASI ¥ HETIOJISIpHAs
KOBaJICHTHAS CBSI3H.
[Tepexon ogHoro Buaa
CBsI3M B Apyroil. PazHele
BH/JIBI CBSI3H B OJHOM
BEIIECTBE

3HaKkoMSTCS ¢ KilaccupuKarmen
TUIIOB XUMHYECKOHN CBSI3H U
XapaKTePUCTUKON KaXKIOT0 U3 HUX

JI. Konnekiys BemecTs
C KOBQJIEHTHBIM THIIOM
XHMHYECKOH CBS3H.
OO0pasibl MUHEPAJIOB U
BEIIECTB C MOHHBLIM
THUIIOM CBSI3U: OKCHJIA
KaJIbLIMSI, PA3TUYHBIX
CoJiel, TBEPBIX
ILIEJIOYUCH, raJInTa,
KaJIbI[UTa




O6opynoBanue ais

OcHOBHOE copepkaHue, XapakTepucTuka N
Tema ypoxa JIEMOHCTpAIui 1
TEPMUHBI U TIOHATHUSA BHJIOB JCSTCIHHOCTU
nab0paTOPHBIX OMBITOB

6. Bemiectpa Kpucramnmuueckue permetku | OCBauBaloT XapaKTEPUCTUKU . Monenu
MOJICKYJIIPHOTO U | BELIECTB C PAa3IMYHBIMHU BEILIECTB MOJICKYJIAPHOTO U KPUCTAJUTMYECKHUX
HEMOJIEKYIIIPHOTO | TUIIAMHA XMMHYECKOU CBSI3H. | HEMOJIEKYIISIPHOTO CTPOSHHSL. PEIIETOK Pa3TUIHBIX
cTpoeHus. Tumsl AmMopdHOE cocTOsTHUE XapakTepusyloT CBOHCTBA Ttunos. [Ipumepnl
KPUCTAJUIMYECKUX | BEIIECTBA BEILIECTBA I10 TUITY BEILIECTB C HOHHOM,
pelIeToK KPUCTAJUIMYECKOHN PEIIeTKU ATOMHOM,

MOJIEKYJIIPHOI 1
MeTaJlJINUYeCKOM
KpUCTANINYECKUMU
peleTKaMu.

JI. 1. Onpenenenue
CBOMCTB HEKOTOPBIX
BCIIIECTB Ha OCHOBE
THIIa KPUCTAJUIMYECKON
pemeTky. 2.
O3HaKOMIICHHE C
KOJIJIEKITNEH
MOJIMMEPOB: IIJIACTMAcC
¥ BOJIOKOH W W3S
W3 HUX

7-8.MeTamnnueckas
Y BOJIOPOIHAS
XHUMHUYECKHE CBSI3H.
Enunas npupona
XUMHUYECKHUX CBSI3EH

Mertannndeckas u
BOJIOPOJIHAS] XUMUYECKUE
cBs3u. Enunas npupona
XUMHYECKHX cBsI3ei. Poib
BOJIOPOJIHOM CBSI3U B

(hopMHUPOBaHUM CTPYKTYP
OHOTIOTUMEPOB

XapakTepusyroT CBOMCTBA
BCHICCTBA I10 TUITY XUMHYECKOM
CBSI3U

J. Konnekius
MeTaioB. Komtekmus
craBoB. Bosronka
wona. Monenb
MOJIAPHOTO 00BeMa
raz000pa3HbIX
Bemiects. [lomyuenue u
pacro3HaBaHUE T'a30B;
YIJICKUCIIOTO Ta3a,
BOIOPOIa, KHCIOPO/a,
aMMUaKa, dTHJIEHa,

arieTuIeHa
9. lMonumepsr [Tmactmaccer: TepmoruiacTsl | OnpenenstoT HauOonee mupoko | Komnmexunn
U PeaKTOIUIACTHI, UX pacnpocTpaHeHHbIE ToJIuMepH! 1o | «BosokHay,
MPEeICTaBUTENH U HX CBOWCTBAM. «[Imactmacce»
MIpUMEHEHHE. JLoNe 3.
Knaccuduxarms O3HaKOMIJIEHUE C
MOJIMMEPOB. KOJIJIEKIIMEH

IMOJIMMEPOB: TIaCTMAacCC
1 BOJIOKOH, U U3ACITHUA
U3 HUX

10-12. Cocras
BelecTB. [[puunHbl
MHOT000pa3us
BEIICCTB
T'azo00pa3Hbie
BEIISCTBA.

Kunkue BemiecTna.
TBep/ible BellleCcTBa.

XuMuueckuit cocTan
BeniecTB. [IpuunHbI
MHOT000pa3usi BEIECTB:
TOMOJIOTUs1, U30MEpPHS,
amtorponus Bo3nyx,
HIPUPOJHBIIA ras,
KaueCTBEHHBIE PEaKIIuU Ha
ra3sl POPMYIIBI
I"azoo06paznoe cocrosiHME
BemiecTBa. OCOOEHHOCTH
CTPOCHUSA ra3oB. Vim.
3arps3HEHNE aTMOC(hEPHI.
AmMopodHbIe TBEpabIE
BEIIECTBA B IPUPOJIE U B

3HAKOMSITCS C IPUIMHAMU
MHOT000pa3sl BEIIECTB.
CaMOCTOSTENBLHBIN ITOUCK
XUMHUYECKON WHOpManuu ¢
KCIIOJIb30BAHUEM PA3JIMIHBIX
MCTOYHHUKOB. 3HATH CIIOCOOBI
YCTPaHEHHS KECTKOCTH BOJIBI.
3HAKOMSITCS ¢ BaXKHEHIITUMU
(OYHKIIMOHATBHBIMH TPYIIIIAMH.
3HaOT QU3NIECKYIO U
XUMHYECKYIO TEOPUU PACTBOPOB.
Brruncisitor MaccoByto J0J1t0
BEIIIECTBA B PacTBOPE

Komekiuu BemiecTs B
Pa3HBIX arp€raTHbIX
COCTOSIHUSIX.
DNEeKTpOHHOE
IIPUITIOKCHHUE K
yuebnuky /1.0.
Moens MOJISIPHOTO
obbema razoB Perenue
3a/1a4 U TECTUPOBAHKE




Tema ypoxa

OcHOBHOE copepkaHue,
TEPMUHBI ¥ TTOHATHSA

XapakTepucTHKa
BHJIOB JIEATEIBHOCTH

O6opynoBanue ais
JIEMOHCTpAIui 1
71ab0paTOPHBIX OMBITOB

JKU3HU YEIOBEKa, UX
3HAYCHUE U TIPUMEHEHHE.
Kpucramideckoe cTpoeHue
BelecTBa. PacTBopuMocCTb.
Knaccudukarus BemecTs
0 PaCTBOPHUMOCTH.
HcTuHHBIE paCTBOPHI.
CrniocoOBbI BEIpayKeHHUS
KOHIIEHTPAIH PAaCTBOPOB.
MaccoBas noss
pPacTBOPEHHOI'O BEILIECTBA.
MounsipHast KOHIICHTpAIUS
BEIIECTBA B PAaCTBOPE.
I'mppatel u
KPUCTAJIOTUIPATHI

13.ducnepcHbie
CHCTEMEI.
Komnounst (30mu u
Teln)

Ompenenenue u
KJIACCU(UKAIISL
AUCTIEPCHBIX CUCTEM.
WUctunneie n KOJJIIOUIHBbIC
pacTBOpbL. 3HaUCHUE
KOJIJIOUIHBIX CUCTEM B
KHU3HH 4eJIOBEKa.
Crieru¢maeckne CBOMCTBa
KOJIJIOUIHBIX CUCTEM

3HaKOMSATCS C ONpeJeIEHUEM U
KIaccuuKanuei JucIepeHbIX
CHCTEM, NIOHATUAMH UCMUHHbIE U

KOJIOUOHbLE PacCTBOPEIL.

3HakomsTes ¢ apdexTom TrurmANS

. OGpa3iis
Pa3IUIHBIX
JIUCTIICPCHBIX CHCTEM:
SMYJIbCHUH, CYCIICH3HUH,
a’3p030JH, TeITU U 301TH.
[Tonyuenue
KOJUIOMJTHOTO pacTBOpa
U3 XJOpHJA Kele3a
(I1T). Koarymnsitust
MOJTy4ECHHOTO
pactBopa. DddekT
Tunpans.

JI. 5. O3HakoMIIeHHE C
JIUCTICPCHBIMHU
cucTeMamu

14. YucTtrie
BEIISCTBA U CMECH.
CocraB cMeceii.
Pasnenenue cMmeceit

UucThle BeliecTBa U CMECH.
Crioco6bl pazaeneHus
cMeceit: QuIbTpoBaHUe,
OTCTauBaHHE,
BbIITapUBaHUE,
XpomMatorpadus u JIp.
Pazpymenue
KPUCTATIMYECKON PEILIETKH.

Mudbdysus

OcBauBaroT 3aKOH
ITepuoanueckoil cUCTEMBI,

CIOCOOBI pa3jieieH s CMeCeH.

Brruucisior MAacCCOBYIO U

06’BGMHyIO JO0JK0 KOMIIOHCHTA B

CMECHU

. O6pasist
MHUHEPAJIOB U TOPHBIX
nopoa. O0pa3siisl
OYHIIICHHOH caxapo3bl
1 Hepa(hMHUPOBAHHOTO
KPUCTAJUTHYECKOTO
caxapa, COJIeprKaIlero
TIPUMECH.
JuCTHISIIIS BOIBI
KaK CII0CO0 OYMCTKHU OT
pUMeceH.

JI. 3. XKecTkOoCTh BOJIBI.
Ycrpanenue
JKECTKOCTHU BOJEI. 4.
O3HaKOMIJICHHE C
MUHEPATbHBIMU
BOJaMHU

15. IlpakTnyeckas
pabota Ne 1
«ITonyuenue,
cobupaHue u
pacmo3HaBaHue
ra3oB»

[paBuna TeXHUKA
0€3011acHOCTH TIpH
BBINIOJIHEHHH TAHHOH paboThI.
Cnoco0blI nosy4yeHus 1
coOupaHus Ta30B B
naboparopuu. Pacrio3HaBanue
BOJOPOJa, YIJICKHCIIOTO Ta3a,
KUCIIOpOJa, aMMHAaKa.
JenonMepusanys oJIuMepoB

3HaroT ocHOBHEbIE npaBmwia Th.

3HaAIOT OCHOBHEIE CIIOCOOEI
MIOJTy4eHUs], COONpaHus u

pacmo3HaBaHus ra3oB (BOJOPOJ,
KHCJIOPOJI, aMMHAK, YTIIEKUCIIBIA)

B mabopartopuun. Cobuparot

mpubOp IS TIOJTyYSHHS Ta30B B

naboparopun

[IpakTuueckas pabota
No 1 «Ilomydenmue,
cobupanue u
pacro3HaBaHUE ra30By»
(yueOHuK).
DIIEKTPOHHOE
MPUIOKEHUE K
y4eOHUKY




Tema ypoxa

OcHOBHOE copepkaHue,
TEPMUHBI ¥ TTOHATHSA

XapakTepucTHKa
BHJIOB JIEATEIBHOCTH

O6opynoBanue ais
JIEMOHCTpAIui 1
71ab0paTOPHBIX OMBITOB

16. O600IIEcHNE
3HAHUI 110 TEME:
«CtpoeHue
BEILIECTBAY.

CrtpoeHue BeliecTna,
XUMHYIECKAs CBS3b,
KPHUCTAJUTMYECKHE PEIICTKH,
MOJIMMEPBI, UICTUHHBIC U
KOJUIOUTHBIE PACTBOPEI.
THumel XUMHYECKUX
peaktuii. CKOpocTh
XUMHUYCCKUX PEAKITUHL.
T'uaponuz

3HAIOT NOHSITHS 8eUecmeo,
XUMUYECKUTL DTIeMeHN, AmoM,
MoneKyna,
INEKMPOOMPUYATNENbHOCHIb,
8ANICHMHOCb, CHENEHb
OKUCAEHUS, BeULeCBd
MOREKYNAPHO2O U
HEMONEKYISAPHO20 CIMPOCHUSL,
KAACCUDUKAYUSL XUMUYECKUX
peaxyuit, T3/. OOBICHIIOT
3aBUCUMOCTh CBOMCTB BEIIIECTB OT
WX COCTaBa U CTPOCHHS, IPUPOTY
XHMHYECKOM CBSI3U

ONeKTpOHHOE
MPUIOKEHUE K
YIeOHUKY

17. KonTponpHas
pabora Nel o Teme:
«Ctpoenue
BEILIECTBAY.

KonTponbras padora Nel
o Teme: «CtpoeHue
BEIIECTBAY.

[IpoBogst peduiekcuro
COOCTBEHHBIX TOCTH)XKEHHH B
MO3HAHUM CTPOCHUS aTOMA,
CTPOEHUSI BELIECTBA.
AHaNMM3UPYIOT pe3yIbTaThl
KOHTPOJIBHOH paboOTHI 1
BBICTPAaNBAIOT IyTU TOCTHKEHUS
KeJaeMOT0 YPOBHS YCIEIIHOCTH

18-20. IlousTHe O
XUMHUYECKON
peakuuu. Peakiumy,
uaymme oe3
WU3MEHEHHS COCTaBa
BEIIECTB.
Knaccudukarms
XUMHUECKUX
peakiuii,
MIPOTEKAIOIIHX C
HU3MEHEHUEM
COCTaBa BEIIECCTB.
TenmoBoii a3 ekt
XUMHYECKON
peaxIum.

Knaccudukarus
XUMHUUYECKUX PEaKLM: 1O
YHCITy U COCTaBy
pearupyromnux BeniecTs; Mo
HW3MEHEHUIO CTeeHEN
OKHCIICHUS 3JIEMEHTOB,
00pa3yoIrX BEIecTBa; Mo
TeII0BOMY 3 heKTy; 1Mo
(hazoBOMy cocTaBy
pearupyromux BemecTs; Mo
Y4YacTHIO KaTaJlu3aTopa; 1o
HaTpaBJICHUIO.
Knaccuduxamnms mo
MeXaHU3MY (paJrKallbHbIE
Y MOHHBIE); TIO BUY
SHEPTUY, THUIHHPYIOIIEH
peaknuio
(poroxumuueckue,
paaranuoHHbIE,
ANEKTPOXUMUYECKHE U
TEPMOXHUMHYECKHE)

3HAIOT, KaKHUEe MPOIIECCHI
Ha3bIBAIOTCS XUMUYECKHUMHU
peaKkIusIMu, B YeM HUX CYTh.
YcTaHaBIMBaIOT NPUHAAIEKHOCTD
KOHKPETHBIX pPEaKkIMi K
Pa3IUYHBIM TUTIAM TI0 Pa3IHYHBIM
MpU3HaKaM Kiaccu(puKarmu

. DK30TepMUIHOCTD
peaKLu CepHOM
KHCJIOTHI C
TUIPOKCH]IOM HATpPUS.
DHIIOTEPMHUYHOCTH
peaKuy TNMOHHOM
KHCJIOTHI C
THIPOKapOOHATOM
HaTpUSL.
B3aumonuerictsue
AIFOMUHUSA C CEPOH.
Paznoxenue
TepMaHraHaTa Kajwsl.
B3aumonerictsue
HATPUS U KaJbIHS C
BOJIOH.
B3aumonaerictsue
IUHKA C COJISTHOM
KHCJIOTOM.
BzanmoneiicTBrne
JKese3a ¢ paCTBOPOM
cynbsgara meau (II).
OmBITHI,
WJUTIOCTPUPYIOIIHE
npasuio beprome —
obOpa3oBaHHe 0caJIKa,
rasa M cjiadboro
DIIEKTPOIUTA

21. CkopocTb
XUMUYECKO
peakuuu

CKOpOCTh TOMOTEHHBIX U
TeTEPOTCHHBIX PEAKITHIA.
OHeprus aKTUBAIUH.
Brnusinue paznuuHbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKOUN PeaKInu:

3HAKOMSTCS C TIOHATHEM
CKOPOCHb XUMUYECKOU PEaKyuu.
3HarOT QaKTOPHI, BIUSIONIUC HA
CKOPOCTh Peakinuid. 3HAKOMSITCSI C
MIOHSITHEM O KaTajau3aTope U
MEXaHHM3ME €ro JCUCTBUSI.

JI. 3aBHCUMOCTD
CKOPOCTH PEaKIH OT
MPUPOJIBI BELIECTB Ha
nmpuMepe
B3aUMOJICHCTBHS
PacTBOPOB Pa3IMYHBIX




Tema ypoxa

OcHOBHOE copepkaHue,
TEPMUHBI ¥ TTOHATHSA

XapakTepucTHKa
BHJIOB JIEATEIBHOCTH

O6opynoBanue ais
JIEMOHCTpAIui 1
71ab0paTOPHBIX OMBITOB

MIPUPOJIBI U KOHIICHTPAIUU
pearupyromux BeniecTs,
IIIOMIAN COMPUKOCHOBEHHS
pearupyromux BeniecTn,
TEMIIEPATYPHI,
KaTaJn3aTopoB.
TI'omorenHsbIi 1
TeTePOreHHBIN KaTau3.
CpaBHeHne pepMEHTOB C
HEOpPTaHUYECKUMHU
KaTaau3aTopamMu

3HakomsTCs ¢ hepMEeHTaMu-
OMoKaTaIM3aToOpaMu

KHUCJIOT OJUHAKOBOM
KOHIICHTPAIUH C
OJIMHAKOBBIMH
rpaHyIaMy [IUHKA U
B3aMMOJICHCTBHE
OJMHAKOBBIX KYCOUKOB
MarHus, UHKa 1
JKese3a ¢ COISIHOM
KHACJIOTOM.
BzanmoneiicTBre
pacTBopa cepHoit
KHUCJIOTHI C pacTBOpaMu
THOCYNb(aTa HATPUS
pa3IU4HON
KOHHCHTpaHI/II/I.
BzanmoneiicTrne
pacTBOPOB CEPHOMU
KUCJIOTHI U
THOCYNb(aTa HATPHUS
MIPU pa3InYHBIX
TeMIiepaTypax.
Mopaenps KUMSIero
clIos

22. O6paTuMOCTh
XAMHUYECKUX
peaxuumii.
Xumudgeckoe
paBHOBeCHE U
CITOCOOBI €TO
CMEIIEHUS

ObpaTtumbie u
HEOoOpaTUMbIC XUMHUYECKUE
peakuuu. XMMUYECKOE
paBHOBecHe. Y CIIOBHS
CMEIIEHUST XUMHYECKOT0
paBHoBecus. IIpuHun

Jle larense. 3akoH
JEHCTBYIONINX MacC IS
PaBHOBECHBIX CUCTEM.
Koncranra paBHOBecus

3HaKOMSITCSA C KiTaccupuKaueit

XUMHUYECKUX PEaKIUil
(oOpatuMbIe 1 HEOOpATHMBIE),
MOHSTHEM XUMUYECKOe

pasHoseecue U yCII0BHUAMHU €TO

CMeENICHHUS

. O6parumeie
peaKiuy Ha IpUMepe
MOJIyYEHUS POJIaHuIA
xenesza (11I) u
HaOroIeHNsI 32
CMEIICHUEM
paBHOBECHS IO
WHTEHCHUBHOCTH
OKpPacKH MPOJYKTa
peaKiuu MpH
HU3MEHECHUH
KOHIICHTPAIHH
peareHToB U
MpoayKTOB. Briusinue
TeMIeparypsl 1
JIaBJICHHS Ha
JIUMEPU3AIIAI0 OKCHUJIA
azota (IV)




Tema ypoxa

OcHOBHOE copepkaHue,
TEPMUHBI ¥ TTOHATHSA

XapakTepucTHKa
BHJIOB JIEATEIBHOCTH

O6opynoBanue ais
JIEMOHCTpAIui 1
71ab0paTOPHBIX OMBITOB

23. Ponb BOOLI B
XUMHUYECKHAX
peaKIusX.

ONEeKTPONUTHI U
HEDJICKTPOJIUTEHI.
DIIEKTPOTUTHICCKAS
aucconuanus. Teopus
AIEKTPOTUTHIECKOM
muccormaryn (TO/).
MexaHu3M qucconuanin
BEILIECTB C PA3TUUYHBIM
TUTIOM CBsi3U. CHIIbHBIE U
ciabble DIIEKTPOIIUTHI.
OCHOBHBIC MOJOKEHUS
TO/1. KauecTBeHHBIE
peakuu Ha HEKOTOpbIe
HOHBI. MeToabl
oTpesieNIeHHs KUCIOTHOCTH
cpenpl. Peakuuu
TUApaTalnn

I'mpponus conei.
Paznuuneie nyTu
MIPOTEKaHUS THIAPOIH3a
COJIEN B 3aBUCHUMOCTH OT UX
cocragna. [{ucconuanus
BoJbl. Bogopoanslit
MMOKa3aTeb

3HAKOMSITCS C TOHATHSIMU
INEKMPOAUNMbL U HEINEeKMPOLUMbL,
IIPUMEpPaMH CUIIBHBIX U CIIa0BbIX
ANIEKTPOJIUTOB. 3HAIOT O POIIU
BOJIbI B XMMHUYECKUX PEaKLHIX.
3HAIOT CYIIHOCTh MEXaHNU3Ma
JUCCOLMAIMH. 3HAIOT OCHOBHBIE
nonoxeHus TOJ]

CocTaBIsAIOT ypaBHEHUS
ruaponu3a conei (1 cTymneHs),
OTIPEIEIISIOT XapaKTep Cpe/Ibl

J. Konnekrus
eyI0ueu u
CBEXETIOITYIEeHHBIX
HEPaCTBOPUMBIX
TUAPOKCUIOB
Pa3IMIHBIX METAJIIOB.
Peakius
HEUTpaJIU3aluu.
[Tonyuyenue
HEPacTBOPHUMOTO
OCHOBaHHS U
pPacTBOPEHHE €O B
kuciorte. [lonyuenue
aMMUakKa ¥ ero
B3aUMO/ICUCTBHUE C
XJIOPOBOJIOPOJIOM
(«mpIM O€e3 oTHS).
JI. 8. O3HakoMiIeHHE C
KOJIJIEKIen
OCHOBaHUI

JI. 10. UcnipiTanne
pPacTBOPOB KHUCIIOT,
OCHOBaHMH U coJielt
WHAUKATOPaAMHU.
ONEeKTPOHHOE
MIPIIIOKEHUE K
Y4eOHUKY

24. T'unponus
HEOPTaHUYICCKUX U
OpPTaHMYECKUX
COeIUHEHNN

[onstue cudponus.
I'mpposns opranuyeckux
BemiecTB. buonornueckas
POJIb THIPOIIN3A B
OpraHu3Me 4eJoBeKa.
Peakuuu runponusa B
MPOMBIIIJICHHOCTH.
Tunponu3 kapOuIoB,
CHITUIHJIOB, POCHUIOB

3HAKOMSATCA ¢ TUIIAMU THIPOJIU3a
COJIEN U OPraHUYECKUX
COEINHEHUN

. Paznuunsle cnyyaun
TUJPOJIM3a COJIEH U
JEMOHCTPALUS CPeJIbl
PacTBOpPOB € TIOMOIIBIO
WH/INKaTOPOB Ha
npuMepe KapOoHATOB
LIEJIOYHBIX METAJLIOB,
XJIOpHJIa AMMOHMUS,
arieraTa aMMOHHS.
[lonyuenue anernieHa
THIPOJIN30M KapOuaa
KaJIbIIusI.

JI. 11. Paznuunbie
CIIydau THAPOJIN3a
coneit. 12. 'maponus
XJIOPHUJIOB U aIleTaToB
LIETIOYHBIX METAJIOB

25. OKUCINTEIBHO-
BOCCTAaHOBUTEJIbHbIE
peaKIum.
ONEeKTpoNn3.

OKHCIUTEIBHO-
BOCCTAHOBUTEJIHLHBIC
peakruu (OBP). Oxucnenue
M BOCCTAHOBJICHHE.
OKHCIUTENN U
BOCCTAHOBUTEJIH.
CocTraBrieHue ypaBHEHUH
OBP meronom
AJIEKTPOHHOTO OataHca.
DNEKTPONHU3 PaCTBOPOB U
pacruiaBoB

3HAKOMSATCS ¢ MOHATUSIMH
OKUCIIUMeNb, 60CCMAHOBUMEND,
OKUCJIEeHUE, 60CCMAHOGICHUE.
3narot otnuuust OBP ot peakiuit
HOHHOT0 0OMeHa. CoCTaBIIsIIOT
ypasHeHuss OBP metogom
ANIEKTPOHHOTO OanaHca

. Tlpocreiimme
OKHUCITUTEIBHO-
BOCCTaHOBUTEJILHEIE
peaKIuu:
B3aHMO/IECIICTBHE [IMHKA
C COJISTHOM KUCJIOTON U
JKenesa ¢ cyibparom
meau (II).

JI. 14. Peakuust
3aMelIeHUs] Meau




Tema ypoxa

OcHOBHOE copepkaHue,
TEPMUHBI ¥ TTOHATHSA

XapakTepucTHKa
BHJIOB JIEATEIBHOCTH

O6opynoBanue ais
JIEMOHCTpAIui 1
71ab0paTOPHBIX OMBITOB

JKEJIe30M B pacTBOpe
cynbdara meau (II).
15. Ilonyuenue
BOZOpPOAA
B3aUMOJECUCTBUEM
KHCIIOTBI ¢ IUHKOM

26. MeTtajuibl B UX
cBoiicTBa. O0IHIE
CITIOCOOBI
TIOTYYCHUS
METaJIOB.
Kopposus

ITonoxxenne MeTaIIoB B
IICXD Menneneena.
MerTannuueckas CBSI3b.
O6mme pusngeckre
CBOMCTBA METAJIIOB.
XUMHUYECKHE CBOMCTBA
MeTannoB. BanMmoeiicTBre
C TIPOCTBIMH H CIIOKHBIMHU
BemecTBamMu. OKCHUIBI U
THUIPOKCHIBI TIEPEXOTHBIX
METAaIOB. 3aBUCHMOCTE UX
CBOMCTB OT CTENEHU
OKHCJICHMS MeTaJlla
OCHOBHBIE CIIOCOOBI
HOHy‘ICHI/Iﬂ METaJIJIOB.
Onextponus. Kopposus:
MIPUYUHBI, MEXaHU3MBI
MPOTEKaHUSs, CTIOCOOBI
NPEAOTBPAILCHHUS.
Crierudnieckne BUIBI
KOPPO3UH H CITOCOOBI
3anuThl. CocTaBiIcHHUE
ypasHeHuit OBP
ANEKTPOIIN3a

3HaIOT OCHOBHBIE METAJIJIBI, UX
oOmye cBoiicTBa. XapaKkTepu3yroT
CBOICTBa METAJLIOB, ONUPAACH Ha
ux nosoxenue B [leproauyeckoit
CHUCTEME U CTPOCHHE aTOMOB.
ITonumaror cyTthb
METaJITypTHYECKUX MTPOLECCOB.
3HAKOMSTCA C MPUIMHAMHA
KOppO3rn, OCHOBHBIMHU TUIIAMHU U
croco0aMu 3aIuThl OT KOPPO3UHU

M. O6pa31sr MeTamioB
M UX COCIUHEHUM.
l'openue xenesa,
MarHusl.
Bsaumopeiicteue menu
C KHCJIOPOJIOM U CEpOH,
HaTpHsl C BOJOM.
DIIEKTPOHHOE
MIPUIIOKEHHUE K
YIeOHUKY

. Pe3ynbTatsl
KOpPpO3UHU METANIOB B
3aBHCHMOCTH OT
YCJIOBHI ee
MpOTEKaHUs

27. HemeTamnsl u
HUX CBOMCTBA.

IToJioxeHE HEMETAIIOB B
TICXD Menneneesa.
Kondurypanus BHemHero
3JIEKTPOHHOTO CJIOS
HemeTaioB. [IpocTeie
BEIIECTBA HEMETAJLIBL:
cTpoeHue, husnueckue
CBOMCTBAa. XMMHYECKHE
cBoiicTBa. BaxkHelmme
OKCHUJIbl, COOTBETCTBYIOLIE UM
TUIPOKCUIBI U BOJOPOJIHBIE
COEIMHECHUS HEMETAILIOB.
WueptHble razel. I3meHenue
KUCJIOTHBIX CBOMCTB BBICIIHMX
OKCHJIOB U THIPOKCH]IOB
HEMETAJIJIOB B MEPUOJAX U
rpynmnax. 3aBHCUMOCTh
CBOMCTB KHCJIOT OT HEMETaJjljaa
Tamorensr: grop, xy0p, OpoMm,
Hon. PacpocTtpanenue B
MIpUpOJIE, OTyUYEHHE,
cBoiicTBa. CpaBHUTEIbHAS
aKTUBHOCTb. [loBapeHHas
COJIb, COJISTHAs. KMCJIOTa

3HAKOMSTCS C OCHOBHBIMU
HEMeTaJIaMHU, UX CBOMCTBAaMH.
XapakTepus3yroT CBOMCTBA
HEMETAIIJIOB, OIMPAsiCh HA MX
nosnoxenue B Ileproauyeckoii
cHCTeMe. 3HAKOMSTCS C
o0JacTaIMu MpUMEHEHUS
OIIaropoHBIX Ta30B
3HAKOMSTCS C OCHOBHBIMU
CBOICTBaMH T'aJIOTCHOB,
00JIACTSIMH UX UCITOIb30BAHUS.
3HaIOT BaKHEHIIINE COEANHEHUS
xJjopa

A. T'openue cepsl u
¢dochopa. Bosronka
1oza, pacTBOpEHUE
rozaa B coupre.

JI. Pabora c
KOJUIEKIIUSAMHU
(obpaztpr
HEMETaJIOB).
DIIEKTPOHHOE
MIPIIOKEHUE K
y4eOHUKY

JI. Bo3rosnka #osma.
W3rorosinenue noaHoM
CIIUPTOBOM HACTOMKHU.
DIIEKTPOHHOE
MIPHIOKEHHUE K
y4eOHUKY




Tema ypoxa

OcHOBHOE copepkaHue,
TEPMUHBI ¥ TTOHATHSA

XapakTepucTHKa
BHJIOB JIEATEIBHOCTH

O6opynoBanue ais
JIEMOHCTpAIui 1
71ab0paTOPHBIX OMBITOB

28. Kucnots!

CrpoeHue, HOMEHKJIATYpa,
KJTaccu(puKaIs 1 CBOMCTBA
KHUCIIOT. Baxkneilmue
MPEACTABUTENH ITOTO
knacca. OcoOeHHOCTH
CBOMCTB CEPHOI M a30THOM
KHCIIOTBI, MypaBEUHOU U
YKCYCHOM KHCJIOTBI

OcBauBaloT Kiaccu(uKaIuro,
HOMEHKJIATypy KHCIIOT.
XapakTepusyroT UX CBOMCTBA

M. PazbaBnenue
KOHIIEHTPUPOBAHHOM
CEpHOM KUCIIOTHI.
OOyrauBaHue caxapa u
LEJUTIONIO3bI
KOHIIEHTPUPOBAHHOM
CEpHOM KUCJIOTOMH.
BzaumopelicTBue
KOHIIEHTPUPOBAHHOM U
pasz0aBIICHHOH a30THOU
KHUCJIOTBI C MEJBIO.
Komnekius
MIPUPOTHBIX
OpTraHUYECKUX KUCIIOT.
JI. 6. O3HakoMIIeHHE C
KOJUIEKIUEH KUCIOT

29. OcHoBaHusa

Crpoenue, HOMEHKIIATypa,
KJIACCU(DUKAITUS U CBOMCTBA
ocHOBaHMi. PacTBopuMsle u
HEPacTBOPHUMBIE OCHOBAHMU.
Baxwueiimne
MpeICTaBUTEN! Ki1acca.
OcoGeHHOCTH
OpraHUYEeCKUX OCHOBAaHUUI

OcBauBaroT Ki1accu(huKanuio u
HOMEHKJIATypy OCHOBAHUI.
XapakTepusyroT UX CBOICTBa

J. Konnekus
menoyen u
CBEXETOITY4YEeHHBIX
HEPaCTBOPUMBIX
THJIPOKCH/IOB
Pa3IMYHBIX METAJIIOB.
Peakuus
HEUTpaIn3aluu.
ITonyuyenue
HEPaCTBOPUMOTO
OCHOBaHUS H
pacTBOpEHHE €ro B
kuciore. [Tonyuenue
aMMHaKa 1 ero
B3aMMOJICHCTBUE C
XJIOPOBOJIOPOJIOM
(«mpIM O€e3 oTHS).
JI. 7. Ilomyuenue u
CBOMCTBA
HEPaCTBOPUMBIX
OCHOBaHUI

30. Comn

Crpoenue, HOMEHKIIATypa,
KJIaccuuKaIus u CBOMCTBA
coneil. Kucnele, cpennue u
OCHOBHBIE COJIH.
Baxneiinue
MIPEACTaBUTENH KJlacca.
KomrmiekcHblie comu,
KPUCTAJIOTHUIPAThI

OcBanBaroT KJIACCU()UKALNIO U
HOMEHKJIaTypy COJIEH.
XapakTepusyroT UX CBOWCTBA

J. Konnekius coneit
pa3InYHON OKpPaCKH.
Kommexius
OMOJIOrHYECKUX
MaTepHayoB,
coJiepKalux KapooHat
u docdar Kanpuus.
Komneknus
KOHJIUTEPCKUX
PBIXJIUTENEH TecTa,
00BsICHEHHE TTPUHIIUTIA
HUX JIEeHCTBUS U
JIEMOHCTPAIIHS
Pa3pBIXIINTENLHOM
CIIOCOOHOCTH.
I'amenue coapl
YKCYCOM.
KauecTBeHHEIC




Tema ypoxa

OcHOBHOE copepkaHue,
TEPMUHBI ¥ TTOHATHSA

XapakTepucTHKa
BHJIOB JIEATEIBHOCTH

O6opynoBanue ais
JIEMOHCTpAIui 1
71ab0paTOPHBIX OMBITOB

peaxknuy Ha KaTHOHBI U
aHuOHBI. BriTecHeHne
MEJIU JKEJIE30M U3
pactBopa cynbdara
meau (II). [Tomyuenne
Honnaa CBUHIEA U
JEMOHCTpaLys ero
pPacTBOPUMOCTH B
3aBUCHUMOCTH OT
TeMIIepaTypsl pacTBOPa
(mosryueHne «30JI0ThIX
YeIryeK»).

JI. 9. O3HakomiieHHE C
KOJUIEKLIMEN
MPUPOAHBIX
MHUHEpPAJIOB,
COJePKALINX CONTU

31-32.
I'eneTnueckas cBs3b
MEXIY KllaccaMu
COeTUHCHUH

ITonsTHE O reHEeTHYECKOU
CBSI3U U TEHETHYECKUX
pAdax B HEOPraHUYECKOU
XUMHH. | 'eHeTHYecKne paasl
MeTajljia U HeMeTaslIa.
I'eneTnueckue psapl
OpraHUYECKUX COCAUHEHUI.
IToHsITHE O KOMITIEKCHBIX
COETMHEHHSIX

3HAKOMSITCS C BaKHEHIIIMMH
CBOMCTBaMHU M3YYCHHBIX KJIACCOB
HEOPraHUYECKUX COCTUHEHUI.
3HAIOT OCHOBHI KJIACCU(UKAIIUHN H
HOMEHKJIATyphl HEOPTaHUUCCKHUX
BEIIECTB. 3HAIOT Ba)KHEHIIINE
CBOMCTBA U3YYECHHBIX KJIACCOB
coenuHenuii. CocTaBIISIIOT
YPAaBHEHUS pEaKLUil B MOHHOM
Buae u OBP

. IIpakTuueckoe
OCYIIIECTBIICHHE
nepexo/1oB (Tabmuia
«I"enernyeckas cBs3b
HEOPraHUYeCKux
BEILIECTBY).
DIIEKTPOHHOE
MIPUIIOKEHHUE K
y4eOHUKY

33. I[IpakTrdeckast

HpaBI/IJ'Ia TCXHUKHU

3HaroT ocHOBHbIE npaBmiia Th.

[IpakTnueckas padbota

pabora Ne 2 0€30MacHOCTH TIpU OcBauBalOT Ka4eCTBEHHBIC Ne 2 «Pemienue
«Pemenne BBITIOJTHEHUHU JTAHHOU peakIuy Ha XJIOPUIIBL, CyIb(aThl, |IKCHEPHUMEHTATBHBIX
IKCIIEPUMEHTAIBHBI | paboThl. KauecTBeHHBIE aleTar-uoH U MOH aMMOHHUSI. 3aj1a4 Ha
X 3aJ1a4 Ha peakuun OrmpeessifoT M0 XapaKTepHbIM UICHTU(HKALTUO
UACHTU(DUKALIIIO CBOMCTBaM OCJIKH, TJIFOKO3Y, OpTraHUYECKUX U
OPraHWYecKHX H TIULEPUH HEOPraHNYEeCKUX
HEOPraHUYECKUX BelIecTBy (Y4eOHUK).
BEIIECTB» DNEeKTPOHHOE
TPUIIOKEHUE K
Y4eOHUKY
34. KonTpoapHas Kontponbnas pabora No2  |IIpoBoasT pedexcuro DNeKTpOHHOE
pabota Ne2 mo Teme: | o Teme: «O000IEeHNE COOCTBEHHBIX JOCTHXCHUH B MPUIOKEHHUE K
«O6001eHne 3HaHUH 1O Kypcy o0mieit MO3HAHUU CBOWCTB OCHOBHBIX y4eOHHKY

3HAHUU 10 Kypcy
0o01Ielt XUMHUNY.

xumuny. Ilogsenenue
WUTOTOB IIPOJIEIAHHON
pabotsl 3a 10—

11 xnaccer

KJIACCOB HEOPraHUYECKUX
BEIIECTB U XMMHUYECKUX PEAKIIHH.
AHaNM3MpYIOT pe3yIbTaThl
KOHTPOJIBHOM paboTh U
BBICTPAWBAIOT IYTH JTOCTIKEHUS
YKEJTAaeMOT0 YPOBHS YCTIEIITHOCTH.
[TogBoasiT uToru nNpoaeIaHHOM
paboTHI 32 ABa rojia 00yUeHHS
Kypca xumui. [IpoBojar
KaueCTBEHHYIO MOAroToBKy K EI'D




TpedoBanus K ypoBHIO NoAroToBKku odyyaromuxcs 10-11 kiaaccon

B pesynbrare o0ydenus B 10-11 knacce yueHuk Oyner

3HAMb/NOHUMAMb:

- BOKHEHIIINE XUMUYECKHE TOHSTUS: BAJICHTHOCTD, CTEIIEHb OKUCICHHS, TOMOJIOTH, H30MEPBI.

- OCHOBHBIC TEOPUU XUMHH: XUMHUYECKOW CBSI3U; TEOPHIO CTPOCHUS OPraHUYEeCKUX BellecTB byTneposa.

ymembn:

- Ha3bIBaTh MU3Y4EHHBIC BELIECTBA [10 «TPUBHAIBHOI» MM MEXIYHapOIHONH HOMEHKIIATYPE;

- OMNpEeNeNsATh: BaJCHTHOCTb M CTENEHb OKUCICHHS XUMHUYECKHX DJJIEMEHTOB, THII XHMHYECKOH CBS3H B
COEAMHEHHSX, TPUHAJICKHOCTD BEIIECTB K PA3IMUHBIM KJIaccaM OPTaHMYECKUX COSANHEHUH;

- XapakTepHU30BaTh: OCHOBHBIE KJACChl OPraHMYECKUX M HEOPraHMYECKHX BEIIECTB, CBOICTBA METAJUIOB U
HEMETAIJIOB.

- O0BSICHATB: IPUPOTY XUMHUECKON CBSI3H

- BBINOJHATh XUMHYECKHH SKCIEPUMEHT 10 PACIO3HABAHUIO BKHEHUIIMX OPTaHMYECKUX BELIECTB; U MOMyYESHUS
ra3oB

- TIPOBOJIUTH CaMOCTOSITETIbHBIM MOMUCK XMMHYECKOW MH(POPMALMU C WCIONB30BAaHUEM Pa3IUYHBIX UCTOUYHHKOB
(Hay4YHO-TIOMYJISIPHBIX M3/IaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);

WCIIONB30BaTh MPUOOPETEHHBIEC 3HAHNUS M YMEHUS B IPAKTUYECKON ACSATEIbHOCTH U MIOBCEIHEBHOM KU3HU IS

- IaBaTh OOBSCHEHUSI XUMHUYECKHX SIBICHUN, IPOUCXOSIIUX B IPUPOJIE, OBITY U Ha IPOU3BOJCTBE;

oIpefeNieHHsT BO3MOXXHOCTH TIPOTEKAHHWS XMUMHUYECKUX MPEBPALICHUH B Pa3NWYHBIX YCIOBHSIX M OICHKA X
TIOCJIE/ICTBUH;

- HKOJIOTHYECKH IPaMOTHOT'O MTOBEJICHHS B OKPYXKAIOLIEH cpene;

- OLIGHKW BIUSHHS XUMHUYECKOTO 3arpsi3HEHUS] OKPYKAaIOIIeH cpelabl Ha OpPraHu3M 4YelIOBEKa M JAPYTHE >KUBBIC
OpTaHU3MBbI;

- 0€30MacHOTO OOpAaIeHNs C TOPIOYUMH U TOKCHYHBIMHU BEIIECTBAMH, Ta00PaTOPHBIM 000pyIOBaHHEM;

- IPUTOTOBJICHHUS PACTBOPOB 33JJaHHOUM KOHIIEHTPAIMX B OBITY U Ha TIPOU3BOCTBE;

- KpUTUYECKOH OIIEHKU JI0CTOBEPHOCTH XUMHUUECKOW MH(OpMAIINH, TOCTYIAIOIIEH U3 Pa3HbIX HCTOUHHKOB.

Hcnonp3oBath HpI/I06pCT6HHBI€ 3HaHUA U YMCHUA B HpaKTH‘IeCKOﬁ JCATCIIBHOCTH H HOBC@HHeBHOﬁ KU3HU 1A
OOBSICHEHHS XHM. SIBJ]CHI/II‘/'I, IMPOUCXOAAIIUX B 6I)ITy 1 Ha IIPpOU3BOACTBE, U JJI SKOJIOTUYCCKH I'PaMOTHOT'O ITOBEICHUSA
B OKPY)KaIOH.Ieﬁ Cpeac, a TaxkiKe Jid OLUCHKH BJIMAHUA XHUM. 3arpsA3HCHUA Opr>KaIOH.ICﬁ Cpeldbl Ha OpPraHu3M
YCJIOBCKA U APYTHUEC )XUBBIC OPraHU3MBI, JJI OXPAHBI 0pr>1<a}01ueﬁ CpeAbl OT NPOMBIIIJICHHBIX OTXOIO0B.



Y4yeOHO-MeToAN4YeCKUil KOMIUIEKT U MATEPHAJIbHO-TEXHUYECKOe obecneyeHmne
o0pa3oBaTenbHOro npouecca B 10-11 kiaacce

IHHEPEYEHDb OBBEKTOB U CPEJJCTB MATEPUAJIBHO-TEXHUYECKOI'O
OBECIIEYEHUS, HEOBXOAUMBIX JIJIsA PEAJIN3ALINU ITPOI'PAMMBI:

1. ITeyaTHbIE MOCOOUA

1.1. Cepus Tabauil 1o OpraHUYECKO 1 HEOPraHMYECKON XUMUU.

1.2. PykoBoacTBa /i1t 1a00paTOPHBIX OTBITOB M MPAKTHYECKUX 3aHATHIA 110 XxuMuu (10-11 xir)

1.3. CO0pHMKH TECTOBBIX 3aJaHUM JIsI TEMATHYECKOT'O U UTOTOBOT'O KOHTPOJIA.

2. YueOHo-1a00paTOpHOE 000pYyT0BaAHNE

2.1. HaGop aJia MOI€TUPOBaHUS CTPOCHHUSI HEOPTaHUYECKUX BEIIECTB.

2.2. Komnexuun: «BonokHay, «Ilimactmaccel», «MeTaibhy

2.3. Habop 111 MOI€TUpOBaHUs CTPOCHHS] OPraHUYeCKUX BEIIECTB.

2.4. Komnexun: «BonokHay, «KaMeHHBIN yroyib U NPOAYKTHI €ro nepepadotkmn», «Kayuayk», «HedTs
U BaKHEHIIne MPOAYKTHI ee epepaboTkny, «IlimactMaccey.

3. VYu4eOHo-mpakTH4YecKoe 000pyI0BaHHe

3.1. MukponabopaTopus s XUMAYECKOTO SKCIIEPUMEHTA.

3.2. Ha6op Nel OC «Kucnots»

3.3. HaGop Ne3 OC «I'uapokcuab»

3.4. Habop Ne5 OC «MeTtasibhy Majblid

3.5. Ha6op Nel2 BC «Heopranudeckue BEIiecTBa»

3.6. Habop Ne 19 OC «YraeBogopoas».

3.7. Habop Ne 20 OC «Kucnopoacoaepxaniye OpraHM4ecKrue BEeIeCTBay.

3.8. Habop Ne 21 OC «KucaoTel opraHu4ecKue».

3.9. HaGop Ne 22 OC «VYrneBojibl. AMHHBIY.

3.10. HaGop mocyabl 1 pUHAIJICKHOCTEN I YICHHYECKOTO KCIIEPUMEHTA.

4. UupopMalluOHHO-KOMMYHHKATHBHBIE CPEJACTBA

4.1. MynbTuMenuitHble IPOrpaMMBbI K TeMe: «BHoIOrnYecKkn akTUBHBIE BELLIECTBAY.

4.2. KoMnbroTep U MyJIbTUMEIUWHBIN IPOEKTOP.

Hcnonbsyembrii YMK:
1. Tabpuensn O. C. Xumus. 10 kmacc. ba3oBbiit ypoBeHb: YUeOHUK 151 00111€00pa30BaTEIbHBIX
yupexaenuil. - M.: Ipoda, 2014.

2. Tabpuensn O.C. Tlporpamma kxypca xumum it 8 — 11 kjmaccoB oO0Ieo0pa3oBaTeIbHBIX
yupexaenuii, - M.: Ipoga, -2010 r. ctp.27;

3. Henucosa B. I'. Xumus 10 xiacc: [Toypounsie miansl. - Bonarorpan: Yuautens, 2003 1. -151 c.

4. AcradpneB C.B. Ypoku xuMuu ¢ npuMeHeHneM MHPpOpMamoHHbIX TexHoiorui 10-11 kiaccsl, ¢
AJIEKTPOHHBIM MPHIIOKEHUEM, - M.: «['modycy», 2009.

5. bormanosa H.H., Bactokosa E.JO. CO0pHHK TeCTOBBIX 3aJaHU 711 TEMATUYECKOTO U UTOTOBOTO
KoHTpoJisa, xumus 10-11 knaccel, - M.: «MaTennext-Lientpy, 2009.

6. [lambypyesa T.J{. Paboume nporpamma k YMK labpuenan O. C. Xumusa 10-11 xnaccoB. M.:
Hpoda, 2013.

7. Tabpuensn O. C. Xumus. 11 xnacc. ba3oBelii ypoBeHb: YueOHHK Ui 0011€00pa3oBaTeIbHBIX
yupexnaenuit. - M.: Ipoda, 2014.

8. [labpuensn O.C. llporpamma kypca xumuu st 8 — 11 kiaccoB o001eo0pazoBaTeIbHBIX
yapexaenui, - M.: [Ipoda, -2010 r. cTp.27;

9. Pabouue npocpammer k YMK O.C. I'abpuensna. Xumus 10-11 xmaccel: yueOHO-METOIUYECKOE
nocobue/ coct. T./]. 'amOypuesa. — M.: Ipoda, 2013 — 187 c.

HNHuTepHeT—pecypcesl M Hu@poBbie o0pa3oBarteibHbie pecypesl (LLIOPHI)

1. http://www.edu.ru — IleHTpanpHBIii 00pa30BaTENBHBI NOPTAN, COJCPKUT HOPMATHBHBIC
JTOKYMEHTBl MUHHCTEpPCTBA, CTaHAAPTH, HHGOPMAIMIO O TIPOBEICHUE OKCICPHMEHTa, CepBep
MH()OPMAIIMOHHOW TOAJEPKKKA ETMHOTO rocy1apCTBEHHOTO K3aMeHa.

2. http://www.fipi.ru — mopran uHGOPMAITMOHHOMN TOAAEPKKH €AUHOTO TOCYAaPCTBEHHOTO SK3aMeHa.



http://www.edu.ru/
http://www.fipi.ru/

3. http://www.chemnet.ru — snexTpoHHast GHOIHOTEKA [T0 XUMHH.

MartepuaiabHO-TeXHUUYECKOE o0ecnevyeHmne:

1. Harnsanaaeie mocoOusi: cepuu TaOIHI] IO  XUMUH, KOJUICKIIUH, MOJICITH MOJICKYJI, HA0OPBI MOJIeei
aTOMOB JIJIsl COCTaBJICHUS MOJIENIeH MOJIEKYJI KOMITJIEKT KPUCTAJUTHUECKUX PEHICTOK.

2. TIpuGopsl, HAOOPHI TOCY/BI, TJA0OPATOPHBIX TPHHAICKHOCTEH JIJISI XUMHUYECKOTO KCIICpUMEHTA,
HaOOpBI peakTUBOB. Hamnume nmaGopaTopHOro 0O0OpYIOBaHWS M PEAKTUBOB IMMO3BOJSET (OPMHUPOBATH
KyJIbTYpy O€30I1acHOr0 OOpalleHHs C BEIIECTBAMH, BBIMOJHATH SKCIICPHUMEHT II0 PacCIO3HABAHUIO
BOXHEHIINX OPraHUYEeCKUX BEIIECTB, MPOBOJUTH IKCIEPUMEHTANBHBIE PabOTBI MCCIIEIOBATEIHCKOTO
Xapakrtepa.

3. Hanmuume xommnbIOTEpa B KJIacce, JOCTYIa B KaOWHETE K pecypcaM MHTepHET, HATMYhe KOMIUIEKTa
KOMITAKT-MCKOB I10 IPEAMETY MO3BOJIIET CO3/1aBaTh MYJIbTUMEANHHOE COIMPOBOXKICHUE YPOKOB XUMUH,
MPOBOANWTh YUYANIMMHCS CaMOCTOSITENBHBIA IMOUCK XMMHYECKON WH(}OpMamuu, WCIOIh30BaATh
KOMITBIOTEPHBIC TEXHOJIOTHH JUISI 0OPaOOTKH M IMepeaadyd XMMHUISCKON HHPOpMAIHH, €€ MPeICTaBICHHS
B PA3IUYHBIX (pOpMaXx.



http://www.chemnet.ru/

