. IHHOACHUTEJBbHAA 3AIINCKA

HopmartuBHEIE — IPaBOBEIE IOKYMEHTHI, HA OCHOBaHUHU KOTOPBIX pa3paboTaHa paboyas mporpamma:

° ®denepanbhbiii 3akoH «O06 obpazoBanuu B Poccuiickoit deneparum» ot 29.12.2012 Ne273-D3
(C UI3MEHEHUSIMH U JIOTIOJIHEHUSIMHU );
o [Tpuka3 muHHcTEepcTBa 0OpazoBaHus W Hayku Poccuiickoit deaepammu ot 05.03.2004 Nel089

«O06 yrBepxkaeHun ¢deaepaibHOro KOMIIOHEHTAa TOCYIapCTBEHHBIX 00pa30BaTeNbHBIX CTaHIAPTOB
HAYaJIbHOTO O0IIEero, OCHOBHOTO OOIIEro U CPeTHEro (ITOJIHOTO) 00IIero o0pa3oBaHus»;

o ITpuka3z Muno6pazoanusi P® ot 9 mapra 2004 r. N 1312 «O6 yrBepkaenuu (enepaibHOTro
0a3ucHOro y4eOHOro IUlaHa W MPUMEPHBIX Y4EOHBIX IJIAHOB JUIs 0Opa30BaTENIbHBIX YUPEKICHUMN
Poccuiickoit @enepanuu, peaau3yonmx IporpaMMbl 0011ero 00pa3oBaHusm»;

o ITpuka3z MunucrepctBa obpazoBanus Poccuiickoit @enepanun ot 19.12.2012 r. Ne 1067 «O6
YTBEpKACHUH  (elepalbHbIX TepeuyHeld y4eOHUKOB, PEKOMEHJOBAHHBIX ([IOMYIIEHHBIX) K
HCIOJIb30BaHUIO B 00pa30oBaTEIbHOM Ipoliecce B 00pa30BaTENbHBIX YUPEKICHUSIX, PEATU3YIOIIUX
o0Opa3oBaTenbHbIE MTPOrpPaMMBbl 00IIEro 00pa30BaHMs U UMEIOIIUX TOCYIapCTBEHHYIO aKKpEIUTAIIHIO,
Ha 2015/16 yueOHBIH TOI»;

o [Tonoxxenue o pabounx mporpammax yueOHbIX MPEIMETOB;

o YcTaBa MyHUIIUTIAIBHOTO @BTOHOMHOTO 00pa30BaTEIbHOTO yUpexkaeHusi TuMHa3zuu Ne 2.

3a ocHOBY paboueli mporpammbl B3siTa MporpamMma Kypca xumuu ans 8—11 xkiaccoB
obmieoOpazoBarenbHBIX yupexknaenudt (aBrop H. H. Tapa), pekomenmoBanHas JlemapramMmeHTOM
o0pa3oBaTeNbHBIX MPOTPaMM U CTAaHAAPTOB 00IIero obpazoBanuss MuHucrepcTBa odpasoBanus PO,
omy0nmkoBaHHas u3ngarenbcTBoM «lIpocBemienne» B 2008 romy (I'apa H. H. Ilpenmernas nmuHus
yueOoHukoB Pymsutuca I'.E., ®enpamana @.I'. Xumus.-M.: [Ipocsemenue, 2011.-56 c.).

VYuebnukun u mocodus YMK mo xumum I'. E. Pymsuruca, ®@. I'. Denpamana obecrieuynBaroT
JNOCTUKEHHE JIMYHOCTHBIX, METANpeAMETHbIX U TMPEAMETHBIX O00pa30BaTENIbHBIX pE3ylbTaTOB B
COOTBETCTBUM C TpeboBaHusiMU DenepalbHOr0 T'OCYJapCTBEHHOIO 0O0pa30BaTENbHOIO CTaHIapTa
OCHOBHOTO 001ero oOpa3oBaHusl. YUYeOHMKH MOTYT HCIOJb30BaThCS MpU pabOTe MO pPasHBIM
MeJarOTHYECKUM TEXHOJIOTHSIM.

Oco6ennoctu auann YMK:

o co/iepaHue Y4YEeOHUKOB COOTBETCTBYET COBPEMEHHOMY YPOBHIO XHMMHYECKOM HAyKd U
YUYUTBIBAET €€ MOCIIEIHUE JOCTHKEHNUS;

o CTPYKTYpHO-CO/IepKaTeIbHasi MOJeNb yueOHNKa — 3(pPEeKTUBHOE CPEACTBO JJIsl OpraHU3aIuU
COOCTBEHHOI yueOHOMU ACSITENbHOCTH U AOCTH)KEHUS TUIAHUPYEMBIX PE3yJbTaTOB;

o METOAMYECKass MOJIeNIb y4eOHHUKA MOCTPOCHA Ha Mpuoputere GOPMHUPOBAHUS MPEIMETHBIX U
YHUBEPCAIbHBIX YU€OHBIX ICUCTBUI;

o B paMKax JMYHOCTHO-OPUEHTHPOBAHHOTO MOJXOAa co3faHa pyOpuka «JIndHbIi pe3ynabTary,

o0ecrneunBaroIas pa3BUTHE CAMOOIICHKH Y yUaIIHXCS.
CucremMa BONPOCOB U 33JaHUH COAEPKUT:
TpaAUIMOHHBIE ITPEAMETHBIE BOIIPOCHI, YIIPAXKHEHUS, 3a/1a4H;
nabopaTOpHBIE U IPAKTUYECKUE PAOOTHI C YETKUMHU WHCTPYKITUSMU 110 UX MTPOBEACHUIO;
3a7laHus C OPUEHTAIIMEN HAa CAMOCTOSTENbHBIN aKTUBHBIN IMOUCK;
3a/1aHus Ha paboTy B COTPYAHUYECTBE;
MIPOEKTHBIE M UCCIIEIOBATEHCKUE PAOOTHI;
3a/IaHus, TPEAYCMaTPUBAIONINE JEATEIHLHOCTh B MIMPOKOW HMH(GOPMAIMOHHON cpejie, B TOM
YyuCIe B MeIacpese.
Temaruueckoe TUIAHUPOBAHHME C OMNPEJEICHUEM OCHOBHBIX BHJIOB YUeOHOW ESATEIbHOCTH
COJIEP’KUTCS B paboyuX MpOrpaMMax.
PaGouast TeTpagp CIYXUT A BBINOJHEHUS AOMAIIHUX 3a/laHUud, CAMOCTOSTEIHLHOM MPOBEPKHU
3HaHWH, MOJTOTOBKH K KOHTPOJIBHBIM U TTPOBEPOYHBIM PabOTaM.
COopHUK 3a7ad C «IIOMOIIHHUKOMY» COAEPKHUT KPATKUE TEOPETHUYECKHE CBEIEHUS, aITOPUTMBI
pEILIECHHS paCUETHBIX 3a7a4 MO0 XUMUH, 33/1a41 U TECTOBBIC 3aJJaHUs.



[[Iupoko W3BECTHBIA NUIAKTUYECKUI MaTepuan nepepaboran A. M. Pagenkum crenuanbHO st
muann YMK T'. E. Pynsutuca, ©. I'. ®enpamana.

B kaxIoM »1eKTpOHHOM MPHIIOKEHHH coiepxutcs 6onee 1100 MympTHMenuapecypcoB pasHBIX
THIIOB: BUJICOIKCIIEPUMEHTHI, KPACOYHBIC aHMMAIIMW, HHTEPaKTUBHAs mepuoanyeckas cuctema . U.
MenaeneeBa, ciaoBapb XHUMHYECKHX TEPMUHOB C ayAHOCOIPOBOXJIECHUEM. TecTOBbIe 3aJaHus
MO3BOJISIOT MPOBOAUTH MOHUTOPHHT, KOHTPOJIb U CAMOKOHTPOJIb 3HAHUH YUaIIuXCs.

DnekTpoHHOEe TIocobue «BuaeoneMOHCTpaIiy) BKIIOYACT JEMOHCTPAIIUN KIFOYEBBIX OMNBITOB IO
XUMHUHU. Bce OmBIThI BBIMOJHEHBI B JIA0OPATOPUHM C NMPUMEHEHHEM COBPEMEHHOTO0 O0OpYIOBaHUSI.
Kaxxaplli OMBIT BKJIIOYAET: MOCTAHOBKY THUIIOTE3bI, JICMOHCTPALUIO MPUOOPOB U MaTEpUANIOB,
MIPOBEICHHUE OIBITA, OOBSICHEHUE PE3YJIHTATOB.

[TocoOue aJisg yuuTtensi OKaxeT METOAUYECKYIO TTOMOIIb MPENoJaBaTel0 B MOJATOTOBKE K YPOKY U B
OpraHu3alyy ero mpoBeacHHs. B pa3paboTkax ypoOKOB HJisi KaXIOTO Kilacca JaHbl METOJIUYECKHE
PEKOMEH/IalliH, OMPEICICHBI TEMBbI, 1M, OCHOBHBIC MOHSTHS, IJIAHUPYEMbIE PE3YJIbTaThl OOYUICHHUS,
JoOMalllHee 3aJaHue.

Pabouas mporpamma moxer ObITh peanu3oBaHa B 8-9 kiaccax (2-oi ypoBeHb, oOuiee cpemHee
oOpa3zoBanue, 0011e00pa30BaTeIbHbIA YPOBEHD) U OPUEHTUPOBAHA HA HUCIOJIb30BaHUE YYEOHUKOB:

1. Pymsutuc TI'.E., ®.I' ®enpaman Xumusa: Heopranumueckas Xumusi: Y4eOHHK Uil 8 KII.
obmeoOpaszoBarenbHbix yupexkaenuit/ I'E Pymsutuc, ®.I' denpaman.- 12-e wuza., ucmp. - M.:
[Ipoceemenue, 2011;
2. Pymutuc I'.E., ®.I' ®enpaman Xumwus: Heopranwueckas Xumus: y4eOHMK Uil 9 KII.
obmeoOpazoBarenpHbix yupexknaeHuit/ [E Pymutuc, ®.I' denpaman.- 12-e w3xg., wucrp. M.:
[Ipocsemenue, 2011;

B paboueii mporpamMmme Haluid OTPAKEHHE LIETU M 3aJa4d MU3YYCHHs] XMMHH HAa YpPOBHE OOILEro
CpeIHero oOpa30BaHUs, U3JIOKEHHBIC B MOSCHUTEILHOM 3armucke [IpuMepHO mporpaMMBbl O XUMUH.

V3ydeHrne XUMUH JIOJDKHO CIIOCOOCTBOBATH ()OPMUPOBAHUIO Y yUAIIMXCS HAYYHOW KapTHUHBI MHPA,
WX UHTEJIEKTYaJIbHOMY Pa3BUTHIO, BOCIIUTAHUIO HPABCTBEHHOCTH, TOTOBHOCTH K TPYAY.

H3yuenue xumuu 6 0CHOBHOIU WIKOIE HANPAGTIEHO HA OOCMUMCEHUE CIEOYIOULUX Yelell:

L4 OCBOEHHE BaKHEHIIUX 3HAHMH 00 OCHOBHBIX IOHSATHSAX W 3aKOHAX XHUMUU, XUMHUYECKOMN
CHUMBOIJINKE,
L4 OBJIa/ICHUEC YMCHUSIAMMU Ha6J'IIOI[aTI) XUMHYCCKUEC ABJICHUA, TIPOBOJUTH XHUMHYICCKHUI

OKCIIEPUMEHT, MPOM3BOAUTHL pPACUYEThl HAa OCHOBE XUMHUYECKHMX (OpMyN BEIIECTB M YpaBHEHUU
XUMHYECKUX PEAKIIU;

° pa3BHUTHE TI03HABATEIbHBIX WHTEPECOB W HWHTEIJIEKTYalbHBIX CIIOCOOHOCTEH B mpoIliecce
MIPOBEJICHUSI XUMUYECKOT'O SKCIIEPUMEHTA, CAMOCTOSITENIbHOTO MTPHUOOPETEHUSI 3HAHUI B COOTBETCTBHHU
C BO3HUKAIOIIMMHU KU3HEHHBIMH IMTOTPEOHOCTSIIMHU;

L4 BOCIIMTAHME€ OTHOUICHHMA K XUWMHHU KaK K OJHOMY U3 (I)YHI[aMeHTaJ'IBHLIX KOMIIOHCHTOB
€CTCCTBO3HAHUS U SJICMCHTY O6H_ICLICJ'IOBCLICCKOI\/’I KYJIbTYPbI;
L4 INPUMEHCHHUEC TMOJTYYCHHBIX 3HAHUHA U yMe}mﬁ JJIsL 0€30IaCHOTO HCITOJIb30BaAHUS BCUICCTB U

MaTepuajioB B OBITY, CEIbCKOM XO3SMCTBE M Ha MPOU3BOJICTBE, PEIICHHS MPAKTUYECKUX 3a71ad B
MOBCETHEBHON JKU3HU, NPEAYNPEXKICHUS SBICHUW, HAHOCAIIMX BpEJ 3J0POBBIO YEIOBEKA U
OKpY>Karollen cpene.

[IporpamMma mpegycMmarpuBaeT (OPMUPOBAHHME Yy y4aIIMXCs OOIIEy4eOHBIX YMEHUN U HaBBIKOB,
YHUBEPCAIBHBIX CIIOCOO0OB JEATEILHOCTH M KIIOYEBBIX KOMIETEHIIMH, UCTIOIb30BAaHUE JJIS TIO3HAHUS
OKpPY)KAIOIIET0 MHUpa pPa3IUYHbIX METOMOB (HAONIONCHUS, W3MEPEHHs], OIbBIThl, JIKCIEPUMEHT);
MPOBEACHUE MPAKTHYCCKUX M JIA0OPATOPHBIX PadOT, HECIOKHBIX SKCIEPHUMEHTOB W OIMHMCAHUE HX
pe3yibTaTOB; HCIOJIB30BAHME JUISI PEIICHHUS] [IO3HABATENbHBIX 3aJad Pa3IMYHbIX HCTOYHHKOB
nH(popManuu; coOTIOCHNE HOPM U MPABUII MTOBEJCHUS B XUMHUECKHUX JTA00PATOPUSIX, B OKPYKAFOIIIEH
cpene, a TakyKe MpaBUil 3J0pOBOro o0pa3a )KU3HHU.

Bech Teopermueckuii Matepuan Kypca XUMHUHU JJIE OCHOBHOW IIKOJIBI CTPYKTYPUPOBAH IO IIECTH
Omokam:

1. MeTo1pl TO3HAHUS BEIIECTB M XUMUYECKHUX SBIICHUM.
2. OKCIEepUMEHTAIbHbBIE OCHOBBI XUMHUH.



BemectBo. Xumuueckas peakuus.
DJIeMEHTapHbIE OCHOBBI HEOPTAHUYECKOW XUMUHU.
[lepBoHavasbHBIC TPEACTABICHHS 00 OPraHUYECKUX BEIIECTBAX.
. XUMUSA U )KU3Hb.
CogepxaHue dTUX Y4eOHBIX OJIOKOB B aBTOPCKHX MPOTpaMMax HaIMpPaBICHO HA JIOCTHKEHUE IIeJIeH
XUMHUYECKOro o0pa3zoBaHUsl.
B kypce 8 knacca:

oo s w

L4 ydalmuecsa 3HaKOMATCs € IIEPBOHAYATIbHBIMU IMOHATHAMU: aTOM, MOJICKYJIA, IIPOCTOC U CIIOKHOC
BCIICCTBO, (1)I/ISI/ILI€CKI/IG U XUMHWYCCKHUEC ABJICHUA, BAJICHTHOCTD,
L4 3aKJIaAbIBAOTCs HpOCTCﬁMHC HaBBIKM B HaIllMCaHMMW 3HAKOB XHMHYCCKHUX DOJIICMCHTOB,

XUMUYECKUX (OPMYJI TIPOCTBIX M CIOXKHBIX BEIIECTB, COCTABICHHH HECJIOXKHBIX ypaBHCHUI
XUMHYECKUX PEAKIIUI;

J JTAIOTCA MOHATHS O HEKOTOPBIX XUMUYECKHUX 3aKOHAX: aTOMHO-MOJIEKYJIIPHOM YYEHHMH, 3aKOHE
IIOCTOSIHCTBA COCTABA, 3aKOHE COXPAaHEHMsI MacChl BEILIECTBA;

. Ha MpUMepe KUCIIOPOAa U BOAOPOa YIiyOstoTCsl CBEACHUS 00 3JIEMEHTE U BEIIECTBE.

J yyalecs: U3y4JaroT KJIacCU(UKALIMIO MPOCTHIX U CIOXKHBIX BEIIECTB, CBOICTBA BO/IbI, OKCHJIOB,
KHCJIOT, OCHOBAHHM, COJICH;

J yyaliuecss  3aKpelulsIloT  MPAKTUYECKHME  HABBIKM, HEOOXOJUMBbIE TIPU  BBIIOJIHEHUHU
IIPAKTUYECKUX U Ja00paTOPHBIX PadoT.

o U3Yy4alroTCsa CTPYKTypa MEPUOJUYECKON CHCTEMBbl XMMHYecKux diemeHToB /[.M. Menneneena,

nepuoanueckui 3axkoH /.M. MeHneneeBa, BUabl XUMAYECKOU CBSI3H.

B kypce 9 knacca:
° yyalidecs — M3y4arT  TEOPHUIO  DJIEKTPOJMTHYECKOM  JUCCOLMAIMU,  OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIC PEaKIIMH, HEKOTOPBIC BOIMPOCHI OOIIECH XUMHU (3aKOHOMEPHOCTH MPOTEKAHHS
XUMHUYECKUX PEaKLIU);

L4 yqamuecs er'IY6J'I5{IOT 3HaHHuA II0 TEMC «CTpO@HI/Ie aToMa Hu HepI/IOI[I/I‘{eCKI/Iﬁ 3aKOH I[H
MGH)ICJ'ICCBB.» Ha IpUMEPE XapaKTCPUCTUK ITOATPYIIT HCKOTOPBIX 3JIEMCHTOB:

L4 YHaluMuUcCs Opoa0JKACTCA N3YYCHUE OCHOBHBIX 3aKOHOB XUMUH,

L4 ydamuMucs OTpa6aTI>IBaIOTC$I HAaBbBIKKM B BBIIIOJTHCHUH HNPAKTHYCCKUX pa60T H PCIICHHUU

Ka4eCTBEHHBIX U PACUETHBIX 3a/1a4.
dakTonornyeckass 4yacTb MPOrpaMMbl BKIIIOYACT IE€PBOHAYANbHbIE CBEIACHHUS OO0 OpPraHHYeCcKuX
BeIlECTBAX. YYEeOHBIH MaTepuan OToOpaH TakuM oO0pa3oM, YTOOBI MOXHO OBUIO OOBSICHUTH Ha
COBPEMEHHOM M JIOCTYITHOM JUUIsl yYallIUXCsl YPOBHE TEOPETHUECKHUE TOI0KEHUS, U3ydyaeMble CBOWCTBA
BEIIECTB, XUMUUECKHE MTPOLIECCHI, TPOTEKAIOIINE B OPraHUYECKOM MHUPE.
Pabouas nporpaMmMa paccuntana Ha 134 yaca, U3 HUX:
1. 68 yacoB B 8 kJi1acce, U3 pacueTa 2 ydeOHBIX yaca B HEJEIIO;
2. 66 yacoB B 9 kiacce, U3 pacueTa 2 y4eOHbIX Yaca B HEJEIIO.

[IpeobnanarommMu  popMamMu  TEKYLIEro KOHTPOJSI 3HAHUM, YMEHUH U HaBBIKOB SIBIISIFOTCS
CaMOCTOSITENIbHbIE U KOHTPOJIbHBIE Pa0OThI, pa3IMUHbIE TECTOBBIE (POPMBI KOHTPOJIS.

[IpomexyTouHass arrecTtanusi TMPOBOJUTCS COTJACHO  JIOKAJBHOMY aKTy 00pa30BaTeIbHOro
yupexaeHus B popMe KOHTPOJIBbHBIX PaboT, a UTOroBas — B popMe TecTa.

[Tpu oprannzanuu yueOHOTo Impolecca UCIONb3YyIOTCs clieaytonne GopMbl: YPOKU U3YUEHHs] HOBBIX
3HaHUH, YPOKHM 3aKpeIUleHus 3HaHWH, KOMOMHHMPOBAHHBIE YPOKHM, YpPOKH 0O0O0OIIeHUs U
CUCTEMAaTH3allui 3HAHUU, YPOKH KOHTPOJS, MpaKkTHUeCcKHe padoThl, a TaKKe COYETaHHE yKa3aHHBIX
bopm.

Pacnipenenenue 4acoB 1o TeMaM COCTaBJIEHO MO aBTOPCKOW mporpamMe. @opMyInMpoBKa Ha3BaHUM
pa3zfenoB U TeM — COOTBETCTBYET aBTOPCKOM mporpamme. B kypc 8-ro kiacca BKIIOUEHBI 3JIEMEHTBI
cozepkaHusl (aBTOpCKasi mporpamma):

1. 3akoH ABoraapo PacuetHsle 3agaun.
2. OObeMHbIE OTHOLLIEHUS Ta30B MIPU XUMUYECKHUX PEAKIHIX, PelIeHUE 3a/1a4.



Tema ypoka coBmajmaeT ¢ Ha3BaHweM maparpada ydeOHHKa, KpoMe YpPOKOB «BwIUuCIEeHUS IO
XMMHYECKUM YpaBHEHUAM» M «CBsI3b MEXAY KiIacCaMM HEOPraHMYeCKHX COeIuHEeHui». Bce
JIEMOHCTpAIINH, JIA0OPATOPHBIC OIBITHL U MPAKTUYCCKUE 3aHATHUS B3ATHI U3 [[pUMEpHO# pOTrpaMMBbl.

Ha ocHoBanuu Toro, uto padoyas mporpamMma ObLTa cocTaBieHa Ha ocHOBe [IpuMepHO# IporpaMMbI
OCHOBHOTO 00IIIero oOpa3oBaHMs 110 XUMUU M aBTOPCKOHM, ObLTH BHECEHBI CIEAYIOIINE M3MEHEHUS:
BKJTFOUEHBI (B35ThI M3 aBTOPCKOM MPOrpaMMBbl):

1. 3akoH ABOTrajpo.
2. OOBbeMHBIC OTHOIICHHS Ta30B MPH XUMHUYECKUX PEAKIUSX, PEIICHHUE 3a/1a4.

Pacmmpena mpakTudeckas 4acTh 3a CYET YBEIMYCHHUs J1a0OpaTOPHBIX OMbBITOB: «PaccMoTpeHue
BEILIECTB C Pa3IUYHBIMH (HU3UYCCKUMH CBOMCTBaMU», «PasleneHne CMEeCH ¢ MOMOIIbI0 MarHuTay,
«Paznoxenne ocHoBHOro kapOonata wmenu (II)», «Peakmus 3amemieHuss MeEOU  JKEIE30M»,
«BzauMojielicTBrE MIET0YEH C MHIUKATOPaMH, B3aUMOJICHCTBUE OCHOBAHUHN C KMCIOTaMU»

YBennueHo KOIUYECTBO AEMOHCTPAILIMOHHBIX OIBITOB:

1. JleMoHCTpanys peakuuil, XapakTepU3yIOLUX XUMUYECKHE CBOMCTBAa KUCIOPOJA: FOPEHHUE B
kuciopoae ¢pocdopa, cepsl, yriaepona, xeesa

2. Ornpenenenne coctaBa Bo3ayxa

3. [Tonryuenue, cobrpanue 1 pacrio3HaBaHUE BOJOPO/JIA.

4, BsaumopeiictBue Bogopona ¢ okcunom menu (1), ropenue Bomoponaa

5. JleMOHCTpanusl peakuuii, XapakTepU3yroUMX XUMHUYECKUE CBOMCTBA BOJIbI: B3aUMOJAECHCTBUE

BOJIbI C KUCJIIOTHBIMU U OCHOBHBIMU OKCHJIAMHU, C aKTUBHBIMHU METaJJIAMHU.
B kypc 9-ro knacca BKJIIOUEHBI AJIEMEHTHI COJIepKaHus (aBTOPCKas porpamma):

«[ToHsiTHE O THIPOTIU3E COTEII».

«CepoBogopoa. Cynbhuasy.

«Oxcun cepsl (1V). CepHucras KUCIOTay.

«AM@OTEpPHOCTh OKCHJIa U TUIPOKCHUIA ATTFOMUHHUS.

«Baxxnelime coeIMHEHUS Kee3a.

«HemnpenenpHble COEIMHEHNUS HA IPUMEPE ALIETHIICHAY.
. «[Tonmumepsl Ha MpuUMepe MONUITHIICHA U TOIMBUHIIXJIOpUAa. [ToHATHE 0 KaydyKe U pe3uHe».

Bce nemonctpanum, Js1abopaTOpHBIE ONBITHI M IPAKTHUECKHE 3aHATHS B3IThl U3 [lpumepHoit
POTrpaMMBl.

Pacmmmpena npakrtuueckas 4acTh 3a CUET yBEJNWYEHMs J1aOOpaTOpPHBIX ONbITOB: «Peakuuu obMeHa
MEXJIY PpacTBOpPaMH JJIEKTPOJMTOB», «B3auMoneicTBue coned aMMOHHUS CO  LIEJIOYaMny,
«O3HaKOMIIEHUE C a30THBIMU U (POCHOPHBIMH YIOOPEHUAMIY.

YBEIMYEHO KOJINYECTBO AEMOHCTPALMOHHBIX ONBITOB!

NogakrowhE

1. HcneiTanue BCIICCTB HA JJICKTPUUCCKYIO ITPOBOAUMOCTD. I[BI/DKGHI/IG HOHOB B JJICKTPUYCCKOM
ITI0JIC.
2. O3HaKOMIJICHHE C BHUJaMH CTCKIJIA.

I1. TPEBOBAHMUS K YPOBHIO NIOATI'OTOBKH YYALIUXCA

B pe3yabTare n3yueHuss XMMHMHU HA YPOBHe 0011ero cpeiHero 00pa3oBaHusi Y4eHHMK J0JIZKEeH:

° 3HAThb XUMHUYCCKYKO CHUMBOJIMKY — 3HAKW XUMHYCCKUX 3IJICMCHTOB, (bOpMyJ'H:I XUMHUYCCKHUX
BCIICCTB U YPABHCHUA XUMHUYCCKUX peaKHHfI;
° YCBOUTH BaXHEUIIIME XMMHYSCKHE IIOHATHSA — XHMHYECKH 9JICMCHT, aTOM, MOJICKYIJIA,

OTHOCUTEJIbHBIE AaTOMHAas M MOJIEKYJsIpHAasT MAacChl, HWOH, XWMHUYECKas CBs3b, BEIIECTBO,
KJIaccupuKanms BEMIECTB, MOJb, MOJIIpPHAs Macca, MOJISIPHBIA OO0bEM, XWMHUYECKas peaKIlus,
KIacCUPUKALUA PEaKUUd, OJIIEKTPOIUT U HEIJIEKTPOJIUT, ODIICKTPOIUTHYECKas AHCCOIUAIINS,
OKHCJIUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHUE;

. YCBOUTH OCHOBHBIE 3aKOHBI XMMHHM — COXPAHEHHS MacChl BEIECTB, MOCTOSHCTBA COCTABa,
MEPUONUECKUI 3aKOH;

. YMETbh Ha3bIBATh: XUMHUECKHE DJIEMEHTBI, COCIMHEHUS U3YUEHHBIX KJIACCOB;



. OOBSICHATh (PU3MUYECKUI CMBICI TOPAIKOBOIO HOMEpa XHMHUYECKOTO 3JIEMEHTa, HOMEpOB
TPYIIbI U IEPUOAA, K KOTOPBIM 3JIEMEHT NMPUHAJICKUT B nepuoauueckoit cucreme .. Menzaeneena;
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB B IIpe/ieaxX MajbIX IEPUOJOB U IJIaBHBIX MOATPYIIIL;
. XapaKTepu30BaTh: XHMUYECKHE DJIEMEHTHl (OT BOJIOpPOAAa 10 KalblUsl) HAa OCHOBE UX
MOJIOKEeHHS B iepuouieckoit cucteme J[.M.MenzaeneeBa u 0coOOEHHOCTEH CTPOCHHS UX aTOMOB; CBSI3b
MEXIy COCTaBOM, CTPOEHHUEM M CBOMCTBAMHU BELIECTB; XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOpPraHUYECKUX BEILECTB;

. OTIpEeNIATh: COCTaB BEIIECTB MO0 UX (opMyiaM, MPUHAAIC)KHOCTh BEHUIECTB K ONPEAeIEHHOMY
KJIACCy COEIMHEHUMN, TUIIBl XMUMUYECKUX pPEaKLUi, BAJIEHTHOCTb U CTENEHb OKHUCIIEHHUS JJIEMEHTa B
COEIMHEHMSIX, TUIl XUMUYECKON CBA3U B COCAMHEHUSAX, BOZMOXKHOCTh MPOTEKAHUS PEAKIUNA MOHHOTO
obMeHa;

. COCTaBIATh: (OPMYJIbI HEOPTaHUYECKUX COEMHEHUN H3YyYEHHBIX KJIACCOB; CXEMbI CTPOCHHUS
aToMOB TiepBbIX 20 31emMeHTOB nepuoanueckoi cucremsl J. M. MenneneeBa; ypaBHEHUSI XUMUYECKUX
peaKIuii;

. o0pamaTbesi ¢ XAMHYECKOW OCYI0M U JTAOOPaTOPHBIM 000PYAOBaHHEM;

. pacrio3HaBaTh OIBITHBIM IIyTEM: KHMCJIOPOA, BOJOPOJ, YIVIEKMCIBIH ra3, aMMHaK; pacTBOPbI
KHCIIOT U TIeJIOYeH, XJIOPHI-, CYIbdaT-, KapOOHAT-HOHBI,

. BBIUUCIIATh: MAacCOBYIO JIOJI0 XMMHUYECKOIO 3JIeMEHTa Mo (opMylie COEIUHEHUS; MacCOBYIO

JOJI0 BELIECTBA B PacTBOPE; KOJMYECTBO BEIIECTBA, 00BEM MM MAacCy IO KOJIMYECTBY BEIIECTBA,
00bEMY MJIM Macce peareHTOB WU NMPOJYKTOB PEaKIiH;

. UCIIOJIb30BaTh NPUOOPETEHHbIE 3HAHUS M YMEHHUS B IPAKTUYECKOM JEATEIbHOCTH U
MIOBCETHEBHOM >KM3HU JUIs: 0€30MacHOro oOpalleHHs ¢ BEeIIeCTBAaMM M MaTepuaaMu; 3KOJIOTHYECKU
IPAaMOTHOTO IIOBEACHUS B OKPYKAIOIIEH Cpele; OLECHKU BIUSAHUA XUMHUYECKOTO 3arps3HEHMs
OKpy>Karollel cpelpl Ha OpraHU3M YEIOBEKa; KPUTHUYECKOW OIEHKM HMH(OpPMAalMU O BEIECTBAX,
UCTIOJIB3YEMBIX B OBITY; IPUTOTOBIICHHS PACTBOPOB 3aIaHHON KOHIIEHTPAIUH.

Tema 1 ((HepBOHa‘la.]'leble XUMHNYECCKHUEC IMTOHATHU»
Yyanuecs J0IKHBI 3HATh.
1. OIMpCACIICHUC BAKHEHUIITNX TOHSITHMH: IMPOCTBIC U CJIOKHBLIC BCUICCTBA, XUMHYSCKHI OJICMCHT,
aTOM, MOJICKYJIA, pa3/iIndaTb IHOHATUA «BCUICCTBO» U «TCJIO», «IIPOCTOC BCUICCTBO» U «XUMHUYECKUN
OJICMCHT», <<(1)I/131/I‘IGCKI/IG SABJICHUS» U «XUMHNYCCKHE SIBJICHUS),

2. ofpeieNIeHne XUMHUYECKOH (hopMyJbl BeleCTBa, (POPMYIHPOBKY 3aKOHA MOCTOSTHCTBA COCTABa,
3. 3HaKU NepBbIX 20 XUMUYECKUX JIEMEHTOB;

4, NOHUMATh U 3alHChIBaTh XUMUYECKHE (POPMYJIbl BEILIECTB;

S. MpaBujIa TEXHUKU O€30MaCHOCTH MpU paboTe B XUMUYECKOM JT1abopaTopuu.

Yyammecs 10JKHBI YMETD!

1. OTJIMYATh XMMHUYECKHUE PEAKIINH OT PU3NYECKUX SBIICHUI;

2. UCIMOJIb30BaTh NPUOOPETEHHbIE 3HAHUSA AN O0e30lacHOro oOpallleHHs C BEIIeCTBaMHU H

MarcepuajiaM, SKOJIOIMYCCKHM TIPaMOTHOI'O IIOBCICHHUA B Oprnca}omeﬁ Cpeac, OLCHKH BJIMAHUSA
XUMHYCCKOT'O 3arpsA3HCHUA Opr)KaIOIJ_ICﬁ CpCAbl Ha OPraHU3M YCJIIOBCKaA,

3. Ha3bIBaTh XUMUYECKHUE 3JIEMEHTHI;

4. OTpeNeNATh BAJEHTHOCTh BAXHEWIIMX 3JIEMEHTOB MO (GOpPMYyJie U COCTaBIATH (POPMYIIBI
OMHAPHBIX COEAMHEHU MO BaJIECHTHOCTH;

S. OTpeNieNIATh COCTaB BELIECTB IO XHUMHYECKOH (hopMmyse, MPUHAAIEKHOCTh K IMPOCTBIM H
CJIO’KHBIM BEIIECTBAM;

6. BBIYHUCIISITH MACCOBYIO JIOJII0O XMMHUYECKOT0 3JIEMEHTA 110 (JOpMYJie COeAMHEHUS;

7. KJIaCCU(UIIMPOBATh XUMUYECKUE PEaKLUU MO TUILY;

8. paccTaBiATh K03 PUIMEHTHI B ypaBHEHHUIX PEeaKLnii;

9. MIPOBOAMTH PacueThl 0 YPABHEHUIO PEaKLINU;

10.  npumensats 3YH npu BeINOJHEHUH TPEHUPOBOYHBIX 33aHUHN U YITPaKHEHHH.



Tema 2 «Kuciaopon»
Yyamuecs: JOIKHBI 3HATD.

1. YCIIOBHS TOPEHUS M CIIOCOOBI €r0 MPEKPaICHHST; MOHATHE «TeToBOH 3 ekt XxuMudeckoit
peakuum;

2. CTPOEHUE, CBOICTBA, CIIOCOOBI MOIy4eHHUs U 0071aCTH IPUMEHEHUS KHCIOPO/a;

3. COCTaB, CBOWCTBA, CIIOCOOBI MOJTYYEHHS OKCUIOB;

4. KPYTOBOPOT KUCJIOPOJIa B IIPUPO/IE;

5. COCTaB BO3/lyXa

Yyamuecs I0TKHbBI YMETh:

3aMUChIBaTh YPABHEHUS PEAKIIUU OKHCIICHUS;

BECTU PaCUEThl [0 TEPMOXUMUUYECKUM YPaBHEHUSIM;

MOJIy4aTh U COOMPATH KUCIOPO METOJOM BBHITECHEHHUS BO3/IyXa U BOJIBI;

3alUCBhIBaTh YPABHEHUS PEAKIUH, XapaKTePU3YIOINX XUMUYECKUE CBOMCTBA KUCIOPO/Ia;
npuMeHsATh 3YH npu BeINOJIHEHUH TPEHUPOBOYHBIX 33JJaHUM U YIIPAKHEHUH.

agrODdE

Tema 3 «Bogopoa»
Yyammecs JOIKHBI 3HaTh:
1. cocraB MoJIEKyIbl BOJIOPOAA;
2.  omnpefeileHHE BOCCTAHOBUTEIIS;
3. obiacTu MpUMEHEHHS BOJOPO/Ia M CIIOCOOBI MOTyUeHHsI €r0 B IAOOPATOPUH U IPOMBIIIJICHHOCTH.
Yyamuecs 10JKHBI YMETD!
1. momyuaTh BOZOPOA B TaOOPATOPHBIX YCIOBHUSIX METOAOM BBITECHEHUS BO3/1yXa; IOKA3bIBATh €TO
HaJIM4ue, NPOBEPATH HA YUCTOTY.
2. JaBaTh XapaKTEPHCTUKY BOJOPO/IA KaK AJIEMEHTA M KaK MPOCTOTO BEIIECTBA, OMMCHIBATD
¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA BOJOPO/IA, 3alIUCHIBATh YPAaBHEHUS PEaKIIHii;
3.  mnpumensaTs 3YH npu BEIOJHEHNN TPEHUPOBOYHBIX 3aJaHUN M YIIPAKHEHHH.

Tema 4 «PacTtBopsl. Bona»
Yuyanuecs J0JDKHBI 3HATh:
CITOCOOBI OYHCTKH BOJIEL;
MOHSATHUS «PACTBOPBI», «PACTBOPUTENDY, «IUCTUIIIIMPOBAHHAS BOAAY;
MEpHI IO OXPaHE BOJIbI OT 3arpsI3HEHUI;
ONpEACIIEHUE PACTBOPUMOCTH, MACCOBOM J0JIM PAaCTBOPEHHOTO BEIIECTBA;
KOJIMYECTBEHHBIN M KAYECTBEHHBIM COCTaB BOJIBI;
XUMHUYECKHEe U (PU3NUYECKUE CBOWCTBA BOJIBI;
. TIOHATHE 00 aHAJIU3€ M CHHTE3€ KaK METO/IaX OMPEJICIICHHS COCTaBa BEIIECTRA.
Yuyanyecs J0JKHBI YMETh.
OOBSACHSTH MPOIECC PACTBOPEHUSI C TOUKU 3PEHUS ATOMHO — MOJIEKYJISIPHOTO YUCHHUS;
BBIUUCIIATH MACCOBYIO JIOJIFO PACTBOPEHHOIO BELIECTBA B PACTBOPE;
COCTaBJIATh YPABHEHHUS PEAKIIMi, JOKa3bIBaTh XUMUUECKHE CBOMCTBA BOJIBI;
MIPUTOTABIIMBATh PACTBOP COJIM C ONPEIEICHHON MaCCOBOM J0JIEN pACTBOPEHHOIO BELIECTBA;
pelaTth 3aJja4u Ha ONPEJEIEHNE MAaCCOBOM JOJIM U MacChl paCTBOPEHHOIO BEIIECTBA;
npuMeHATh 3YH npu BeINOJHEHNN TPEHUPOBOUYHBIX 33/IaHUN U YIIPAXKHEHUM.

NogakrownE

ook wdE

Tema 5 «OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COeIHHEHUID)
Yuamuecs IO KHBI 3HATD:

1. KJIaCCHU(UKALINIO HEOPTAaHNUECKUX COSTUHEHHIA,
2. ompeeseHue U KiIacCu(UKAIUI0 OKCHIOB, OCHOBAHHH, KUCJIOT U COJICH;
3. MMOHSATHE T€HETHYECKOHN CBA3H

Yuammecs n10HKHBI YMETD.
1. KJIaCCHU(UITUPOBATH TI0 COCTABY M CBOMCTBAM HEOPTaHUYECKUE BEIIECTBA;




2. JIOKa3bIBaTh XUMHUYECKHE CBOICTBA OKCHIOB, OCHOBAHUM, KUCIIOT U COJIEH, 3al1ChIBaTh
YpaBHEHUS PEaKIUid;

3. OCYILIECTBIIATh CXEMBI IPEBPALICHUH, JOKA3bIBAIOIIUX NEHETUYECKYIO CBA3b MEXAY KJIaCCaMU
COCITMHECHHI,
4. npuMeHsTh 3Y H npu BIIOJIHEHNN TPEHUPOBOYHBIX 3a/1aHUN U YIPAKHEHUH.

Tema 6 «Ilepuoguyecknii 3aKOH U NEPUOAUYECKAS] CHCTEMA XUMHYECKHUX 3JIeMEHTOB
JA.U.Menneneea. CTpoeHue aToOMa)
Yuamuecs JT0JKHBI 3HATD:

1. onpenenenne aMpoTepHOCTH OKCUA U THAPOKCUIA;

2. OCHOBHBIC NPU3HAKH KJIACCH(PHUKAIIMYA XUMUYECKUX JIEMEHTOB Ha MPHUMEPE eCTECTBEHHBIX
CEeMENCTB LIEJIOUHBIX U IIEJTOYHO3EMENIbHBIX METAIJIOB, TaJIOI€HOB, HHEPTHBIX Ta30B;

3. oTpeieNIeHue MePHOANYECKOT0 3aKOHA, TIEPUOa, TPYIIIBL;

4. CTPOEHHUE aTOMa, COCTaB aTOMa, OIIPEeNICHHE H30TOIIOB;

5. pacIioNoKeHue IEKTPOHOB T10 CII0SIM, POPMBI SJIEKTPOHHBIX OpOUTaIIeH;

6. IPUYMHY [IEPUOANYECKOI0 U3MEHEHUSI XUMUUECKUX CBOIMCTB B 3aBUCUMOCTH OT YHUCIIa
3JIEKTPOHOB B HAPYKHOM CIIOE;

7. POJIb EPUOANYECKOI0 3aKOHA JJISl PA3BUTHUS HAYKU U TEXHUKHU;

8. OCHOBHBIC 3Talbl KWU3HU U AestenbHocTy .M. Menneneena.

Yyamuecs J0KHbI YMETD!

00BACHATH OOIIME U OTIUYUTEIbHBIE IPU3HAKU B CBOWCTBAX 3JIEMEHTOB KaXKIOr0 CEMEICTBA,;
OOBSICHATh U3MEHEHUSI CBOMCTB 3JIEMEHTOB U MX COEAMHEHHH, IPUUUHY ITOrO;

ONMUCHIBATh XMMUYECKUH JJIEMEHT C TOUYKHU 3PEHUsI CTPOCHMS aTOMA;

HaXOJUTb YEPTHI CXOACTBA U OTJIMUYUSA y U30TOIIOB;

3alUCBHIBAaTh CTPOEHUE aTOMOB 3JIEMEHTOB IIEPBBIX YETHIPEX NIEPUOJIOB;

3aIllMCBIBATh 3JEKTPOHHBIE U 3JIEKTPOHHO — rpaduyeckue GopmyIasl s nepBbix 20 3JIEeMEHTOB;
JIaBaTh XapaKTEPUCTUKY IO ILUIAHY JaHHOI'0 XMMHUYECKOIO JIEMEHTA TJIaBHOM ITOATPYIIIHI 110
ero nojoxenuto B I1C u crpoenuto ero aroma;

8. npuMeHsTh 3YH npu BbINOJIHEHNN TPEHUPOBOYHBIX 3a/1aHUN U YIPAKHEHUH.

NogakrownE

Tema 7 «CTpoeHue BellecTBa. XMMHYECKAs CBSA3b)
Yyanuecs J0KHBI 3HATh:

1. oTpesiesIeHue XUMUYISCKOU CBSI3H, dJICKTPOOTPHUIIATSIILHOCTH, KOBAJICHTHON M HOHHOU CBSI3H,
2. MEXaHHU3M 00pa30BaHUS CBS3H;

3. ompesiesieHue KPUCTAIUTMYECKON PEIIeTKH, THIIBL.

VYuaniuecs T0IKHBI YMETh:

1. OTIPE/ICIIATh KOBAJICHTHYIO M HOHHYIO CBSI3U B PA3JIMYHBIX BEIIECTBAX, 3AIMHUCHIBATH CXEMBI
o0pa3oBaHUs CBS3U;

2. OTIPECIIATH THUIT KPUCTAIUTMICCKON PEIICTKH;

3. npuMeHsTh 3YH npu BBINOJTHEHUN TPEHUPOBOYHBIX 3a/IaHUN U YIIPKHEHUH.

Tema 8 «3akon ABoraapo. MoJisipHblil 00beM ra3oB»
Yyamuecs 101KHbBI 3HATH:

1. OMPCACIICHUC ITIOHATUSA MOHHpHLIﬁ O6’beM, CYIIHOCTBH 3aKOHa ABoraszo;

2. OMpeaACIICHNUE TOHATUA OTHOCHUTEIbHAA IIJIOTHOCTH I'a30B.

Yyamuecs J0IKHBI YMETh.

1. BBIYUCIIATE OTHOCHUTEIIBHYIO INIOTHOCTE I'a30B;

2. MpOBOAUTL PACUCTHI HAa OCHOBC ypaBHCHI/Iﬁ peaKLII/Iﬁ, YMETBH BBIYHUCIIATH: KOJIMYCCTBO

BEIIECTBA, 00BEM MJIM MAcCy IO KOJIMYECTBY BEIIECTBA, 00BEMY HIIM MACCE PEareHTOB U MPOYKTOB
peakiuu (HaxoJuTh 00bEeM rasa Mo KOJIMYECTBY BEIECTBA, Macce MM 00beMy OJTHOTO U3 PEareHTOB
WM MIPOJIYKTOB PEaKLUu).



Tema 9 «I"ajloreHB
Yvyamecs 10IDKHBI 3HATE:

1. MOJIOKEHHUE TAJIOTCHOB B MEPUOJUYECKOM TabuIle U CTPOECHUE UX aTOMOB; CBOMCTBA XJIOPA;
2. CBOMCTBA XJIOPOBOJIOPO/IA, COJSHOM KHUCIOTHI U XJIOPUIOB; IOHUMATh 3HAUEHHE KaUECTBEHHBIX
peaKuuii;

3. MOJIO’KEHUE TaJIOTEHOB B MEPUOINYECKOM TaOJIUIE U CTPOCHUE UX aTOMOB.

Yyamuecs A0JKHBI 3HaTh YMETh!

1. XapaKTepU30BaTh TajJOreHbl KAk XUMUYECKUE 3JIEMEHThI; 00OCHOBBIBATh UX CBOMCTBA KaK
TUMUYHBIX HEMETAJJIOB;

2. COCTABJISITh YPABHEHMS XaPAKTEPHBIX JUJIS XJIOPA PEAKIIMiA;

3. YMETh BBINOJIHATh XUMUUYECKHI SKCIIEPUMEHT MO PACIIO3HABAHUIO BAKHEUIITUX
HEOPraHWYECKHUX BEIIECTB - PACIO3HABATh XJIOPUIbL;

4, COCTaBJISITh YPABHEHUSI XUMHMUYECKUX PEaKUUi (XapaKTEPHBIX JJIs COJSTHOU KUCIOTHI
peaKImii).

Tema 10. «Dy1eKTpoTUTHYECKAS JUCCOLMALM DY
Yuamuecs TOJKHBI 3HATD:

1. OTIpEeICTICHUE DJICKTPOIUTOB M HEAJICKTPOIMTOB, AJICKTPOJUTHYECKON JUCCOIHALINH;

2. OTPENIETICHUsI «OCHOBAaHUE», «KHUCIIOTa», «COJb» B CBETE TEOPHUH DJIEKTPOJIUTHUUECKOU
JIIACCOLINAINH;

3. OTIPEJIETICHUE «CTETECHb JIEKTPOITUTHUYECKOUN TIUCCOIIUALIAN;

4, orpezieNieHue peakiinii HOHHOTO 00MEeHa, YCIOBUN OCYIIECTBICHUS JAHHBIX PEaKIil;

5. OTpeIeTICHUE OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIINM, OKUCIUTENS, BOCCTAHOBHUTEIIS,

6. ompeieJICHUE THIPOJIN3a COJICH.

Yyanmecs JOJDKHBI YMETh.

1. OOBSCHATH MEXaHHU3M SJICKTPOJMTHUYSCKONW AMCCOIMAIIMKM BEIIECTB ¢ HOHHOW M KOBAJICHTHOMU

IIOJISIPHOM CBA3BIO;

3aMKChIBaTh YPaBHEHHS IMCCOIMAIINY KUCIIOT, OCHOBAHUH U COJIEH;

CpaBHUBATh 110 CTPOCHHIO U CBOWCTBAM MOHBI H aTOMBI;

COCTaBIISITh MOJIEKYIIIPHBIE, TIOJTHBIE U COKPAIICHHBIE HOHHBIE YPaBHEHUS PEaKIuii;
BBITOJTHATH OMBITHI IO TIPOBEICHUIO PEaKIuii HOHHOTO OOMEHa, JIeNIaTh BHIBOJIBI,

OTIpeNieNATh C MOMOIIbIO PACUETOB BEIECTBO, JAHHOE B M30BITKE, U MPOBOAUTH BBIYMCICHHS
Macchl, 00beMa WIIH KOJIMYECTBA BEIIECTBA MPOAYKTA PEAKIUH 110 TAHHOMY HCXOTHOMY BEIIECTBY;

7. OTpeNieNATh OKHUCIMTEIbHO-BOCCTAHOBUTENIbHbBIE PEAKLUHU, COCTaBIATH CXEMY 3JIEKTPOHHOTO
Oastanca, paccTaBiIsATh KOA(DPHUITMEHTHI, UCIIONIB3YS METOJT AJIEKTPOHHOTO OaaHca;

8. MPUMEHSTH MOTYYCHHbIE 3HAHUS, YMEHHS ¥ HABBIKU MIPH PEIICHUH TPEHUPOBOUHBIX 3a/laHU U
YIPa)KHEHU.

SEORFREN

Tema 11. «Kucsopoa u cepa»
Yyaumecs 10IKHBI 3HaTh:

1. orpezesieHue alFIOTPOIINU U aJUIOTPOITHBIX BUAOU3MEHEHUHN, MPUYMHBI AJIJIOTPOIINH;

2. ¢du3nueckre CBOMCTBA cepbl U 00JIaCTH €€ IPUMEHEHUS;

3. CTpOEHHE U CBOWCTBA OKCUIIOB CEPBI, CEPOBOAOPO/Ia, CEPHUCTON U CEPHON KHUCIIOT, 00JIACTH MX
IIPUMEHEHHUS;

4, KaueCTBEHHYIO PEaKIUIO Ha Cylb(aT-HoH;

S. OIpEEIIEHNE CKOPOCTH XUMHUECKHUX PEAKIIMIA;

6. 3aBHCHUMOCTH CKOPOCTHU PEAKIMH OT Pa3IUYHbIX YCIOBHI.

Yyamuecs 10JKHBI YMETD!

1. JlaBaTh XapaKTEPUCTUKY TJIaBHOW MOATPYIIIHI 1O MJIAHY;

2. CpaBHUBATh MIPOCTHIE BEIIECTBA, 00pa30BaHHbIEC 3JIEMEHTaMU TMaBHOU noArpynms! VI rpymisr;

3. YKa3bIBaTh NPHUYNHBI CXOACTBA U OTINYHA 3JICMCHTOB,



4. JI0OKa3bIBaThb XUMUUECKUE CBOMCTBA CEPBI U €€ BAKHEUIINX COCIUHECHNMN, 3alI1ChIBAasi YPAaBHEHU
peakuui B MOJIEKYJIIPHOM, HOHHOM U OKHMCIIMTEIIBHO- BOCCTAHOBUTEIBHOM BHJIAX;

5. OOBSCHSATH BIHMSIHUE Pa3IMYHbIX ()aKTOPOB HA CKOPOCTh XUMUYECKOU PEaKIN;

6. peniaTh 3a1a4u;

7. MPUMEHSTH TIOTYYCHHBIC 3HAHUS, YMCHHS M HABBIKU MIPH PEIICHUH TPEHUPOBOYHBIX 3a/IaHUN 1
YIPaXHEHUH.

Tema 12. «A3ot u pochop»
Yuamuecs JT0JKHBI 3HATD:

1. (du3nyeckre 1 XMMUYECKHE CBOMCTBA a30Ta;

2. CTPOEHHUE MOJIEKYJIbI aMMHUaKa, (PU3NUECKUEe U XUMUYECKHUE CBOWCTBA, TPOU3BO/ICTBO;

3. CTpOCHHE, CBOMCTBA M IPUMEHEHUE a30THOM KHCJIOThl, OCOObIE CBOMCTBA, XHMH3M
IIPOU3BO/ICTBA;

4. COCTaB, CTPOCHHE, CBOMCTBA U IIPUMEHEHUE COJIel aMMOHMSI U HUTPATOB;

5. XapakTepUCTHKY (ocdopa Kak XUMHUECKOTO 3JIEMEHTAa M MPOCTOrO BEIIECTBA, CTPOCHUE U

cBOIicTBa coenuHenuit pocdopa, MpUMEHEHHE MUHEPATLHBIX YIOOPEHHUIA.

Yyanmecs JOJDKHBI YMETh.

1. JaBaTh XapaKTEPUCTUKY MOATPYIIBI a30Ta, UCXOAS U3 MOJIOKEHUS B MEPUOIUYECKON CUCTEME
U CTPOCHHS aTOMa, 3alUCHIBATh YPABHEHHUS PEAKUIHM B MOJICKYJISPHOM M MOHHOM BHJE, YUUTHIBAs
3aKOHOMEPHOCTH ITPOTEKAHUS OKHUCIUTEIIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA;

2. JIOKa3bIBaTh XUMHUECKUE CBOMCTBA aMMHUAKa;

3. OTpeeNATh MaccoByl0 (0OBEMHYIO) MONI0 BBIXOJA MPOAYKTA PEAKIUH OT TEOPETHUYECKU
BO3MOJKHOTO (peliaTh 3a1a4u).

4, JIOKa3bIBaTh 00IIKEe U 0COOCHHBIE CBOMCTBA COJIEeH Ha MpUMEpe coleii aMMOHUS M HUTPATOB.

Tema 13. «¥Yriepoa u KpeMHHID»
Yyamuecs A0JKHBI 3HATh:

1. OOIIyI0 XapaKTepUCTUKY 3JEMEHTOB IMOATPYIIbl YIIepoJa, HCXOAs W3 TOJIOKEHUS B
NEePUONYECKON CUCTEME U CTPOSHMSI aTOMa; IIOHATHE aIcOpOLIMH, IPUMEHEHHE YTIIEPOa U KPEMHHUS;
2. COCTaB, CTPOEHUE, CBOMCTBA, IPUMEHEHUE OKCUI0B YIVIEPOAA U OKCUAA KPEMHUS;

3. COCTaB, CTPOEHHUE, CBOMCTBA, IPUMEHEHUE YTOJIBHOW U KPEMHHEBOU KUCIIOTHI, MX COJICH.
Yyamuecs J0IKHbI YMETD!

1. CpPaBHUBATh 0 CTPOCHHUID M CBOMCTBAM YIJIEPOA M KPEMHMM, MCXOAS M3 IIOJIOXKEHUS B

NEepUOIMYECKO cucTeMe M CTPOSHMsI aTOMa, 3alUChIBaTh YPABHEHUS PEaKLUH, XapaKTepHU3YIOLIMX
XUMHYECKHE CBOMCTBA yriepoaa B MOJICKYJIIPHOM W OKUCJIMTCIIBHO-BOCCTAHOBHUTCIILHOM BH/IC,

2. CpaBHUBaTh CTPOEHHE M CBOMICTBA OKCHJIOB YIJIEpOAa M KPEMHHMs, YKa3blBaTh HMPUYMHBI
CXOJACTBA U OTJIMYMUA,

3. JIOKa3bIBaTh XMMHUYECKHE CBOWCTBA YrOJbHOW M KPEMHUEBOM KHCIIOT U UX COJIEH, 3aIMChIBATh
YPaBHEHUs pEaklMii B MOJIEKYJIIPHOM M HOHHOM BH/IE;

4. pelaTh pacueTHbIE 3a7aud Ha BBIYMCICHHE Macchl (00beMa) MPOAYKTa peakluu M0 yYKa3aHHON
Macce (00beMy) HCXOTHOTO BEIECTBA, OAHO U3 KOTOPBIX COJEPKUT MPUMECH.

Tema 14. «O01ue cBOiCTBa METAJJIOB)
Yyamuecs A0JKHBI 3HATh:
1. MOHSTHE METAJUTMYECKOW CBS3M W METAUTMYECKOM KPUCTAUTMYECKOW PEIIeTKH, (pu3nyeckue
CBOMCTBA U CIIOCOOBI OMyYEHUS] METAJLIOB;
2. COCTaB, CTPOCHHME, CBOMCTBAa MPOCTHIX BEIIECTB, a TaKK€ OKCHUJIOB, OCHOBAHUMW, COJIECH
MeTayioB riaBHbIX moarpymm |-l rpynm, 3amuceiBaTh ypaBHEHHUS peakIil B MOJEKYISIPHOM U
WOHHOM BUJIE;
3. ompeseNieHue METALTYPTUH, CIIOCOOBI MPOMBIIIIIEHHOTO MOMYyYeHUsI METAJIOB, POJIb PYCCKUX
YYEHBIX B PA3BUTHUU METAJUTYPTHH, MMOHATHS PYAbl U MYCTON MOPOJbI, OCHOBHBIE CTAIUH MOIYYEHUS
METAJLIOB.




Yuyanmuecs J0JKHBI YMETh:

1. 3alMUChIBaTh YpPAaBHEHMsI peakUUid TOJy4yeHUS METaUIOB C TOYKH 3pEHUS TEOpUU
ANEKTPOIUTUICCKON TUCCOIUAIIUU M YICHUS 00 OKUCIUTEIFHO-BOCCTAHOBHTEIBHBIX MPOIIECCAX;
2. XapaKTepU30BaTh METAJUI 10 €ro IMOJIOKEHUIO B MEPHOJUYECKON CUCTEME U CTPOCHHIO aToMa,

XMMHYECKHE CBOMCTBA MPOCTOr0 BELIECTBA M BAXKHEHIIMX €r0 COCIUHEHWM, 3alMChIBAsl YPaBHEHHUS
peaKkuuii B MOJIEKYJISIPHOM U HOHHOM BH/IE;

3. JTOKa3bIBaTh XHWMHYECKHEC CBOMCTBA OKCHIOB, OCHOBAaHHM M COJEM METAJNIOB TJIABHBIX
MOJPYIII U ’KeJie3a, 3aMMChIBaTh YPABHEHUS PEAKIU B MOJICKYJISIPHOM U HOHHOM BHJIE.

Tema 15. «IlepBoHayaibHbIe NPEACTABJICHUNA 00 OPraHUYEeCKUX BEleCTBAX»
Yyamuecs A0JKHBI 3HATh:

1. orpeziesieHue OPTaHUYeCKOM XUMHH, Pa3inyuus MEX]Iy OpPraHU4YeCKUMH U HEOPraHHMYECKUMU
BEIIECTBAMH, OCOOCHHOCTH CTPOCHHS U CBOMCTB OPTaHUYECKUX BEIECTB;

2. OCHOBHBIE TTosI0KeHus Teopur A.M.byTtiepoBa (kpartko).

Yyamuecs 10TKHbBI YMETh:

1. 3aMUChIBaTh CTPYKTYPHBIE (POPMYJIIBbI OPraHUYECKUX BEILECTB;

2. OTIPE/ICIISATh U30MEPHI, TaBaTh UM HAa3BaHUSI.

Tema 16. «Yraesogopoabn»
Yuamuecs J10JKHbI 3HATh:

1. olpeziesieHue YIrileBOJA0POIOB, UX KiIacCu(UKaIIHIO;

2. HEKOTOPbIE CBOWCTBA YIIIEBOJOPO/IOB;

3. HMMETH IPEACTABICHNE O IIPUPOLHBIX UCTOUYHUKAX YII€BOLOPOIOB.

Yuamuecs J0JKHbI YMETh!

1. 3alMChIBaTh CTPYKTYpPHBIE (DOPMYJIbI OPIraHUYECKUX BEILECTB;

2. OIPEAETSTh U30MEPHI, 1aBaTh UM Ha3BaHUS;

3. 3aIlIMCbIBATh HCKOTOPLIC YPABHCHHA XUMHUYCCKUX peaKuHﬁ, XapPaKTCPUIYIOIIUEC XHUMUYCCKHUC

CBOMCTBa YriieBoaopoaoB (npeneanHx u Here,[[eJIbHBIX).

Tema 17. «CiupTbp»
Yyamuecs 107KHbBI 3HATH:

1. OIpEEIIEHNE OJHOATOMHBIX 1 MHOTOQTOMHBIX CIIUPTOB;

2. CBOICTBa U MPUMEHEHNE CIIUPTOB.

Yyammecs 10JKHBI YMETD!

1. 3aMMChIBaTh CTPYKTYpHBIE (DOPMYIIBI CIIMPTOB;

2. Ha3bIBaThb HEKOTOPBIE CIIUPTHI IO CUCTEMATUYECKONH HOMEHKJIATypeE.

Tema 18. «KapOonoBbie kucj0ThI. 2JKHpbI»
Yyamuecs 10JKHbBI 3HATH:

1. ofpeieNieHue KapOOHOBBIX KUCIIOT U )KHUPOB;

2. CBOICTBa U MPUMEHEHNE KapOOHOBBIX KUCIIOT U KUPOB.

Yyamuecs 10JKHBI YMETD!

1. 3aMUChIBaTh CTPYKTYPHbIE GOPMYIbI KapOOHOBBIX KHUCIOT U JKUPOB;

2. Ha3bIBaTh HEKOTOPBIE KAPOOHOBBIE KUCIOTHI [0 CUCTEMAaTHUECKOW HOMEHKJIAaType.

Tema 19. «¥YraeBoab»
Yyanmecs J0IDKHBI 3HATH:
1. UMETh OOIIHE MOHSITHSI O TIIOKO3€ U caxapo3e Kak BAKHEHUIIUX MPEACTABUTENSIX YTIIEBOIOB;
2. UMETb OOIIHE MOHATUS O CBOMCTBAX M MPUMEHEHHUH YTJIEBOJIOB.
Vyamuecs 101KHBI YMETh.
1. BBITIOJHSITH TPEHUPOBOYHBIE YIIPAXKHEHUS 110 TEME.




Tema 20. «beaku. [Totumepsn
Yuamuecs J0JIKHbI 3HaTh:

1. HMMETH OOIIMe TOHITHS O O€eJIKax;

2. MMETb OOIIHE MOHATHS O TIOJIMMEpax Ha MpUMepe MOJUATUIICHA,;

3. UMETh OOIIHNE MOHSITHS O CBOWCTBAX M MPUMEHEHUH OSIKOB M IMOJIMMEPOB;
4, oO11ee MpeICTaBICHHE O JICKAPCTBAX M JICKAPCTBECHHBIX ITpernaparax.
Yyanecs J0JDKHBI YMETh.

1. BBITIOJIHSITh TPEHUPOBOYHBIE YIIPAXKHEHUS 110 TEME.

III. YHEBHO-METOJANYECKOE OBECITEYEHUE

JIUTEPATYPA
1. CrangapT OCHOBHOTO 00111€r0 00pa30BaHMUs MO0 XUMUH.
2. [IpumepHas mporpaMmma OCHOBHOTO 00111ero 00pa3oBaHUs MO XUMHUU.
3. bpeiirep JIL.M., baxenoBa A.E. Xumus 8-11 xmaccel. Pa3BepHyroe Temaruueckoe
wianupoBanue mo ydeOHukam [.E.Pymsutuca, @.I'.®enpnimana. — Bousrorpan: wu3aaTreiabcTBO
«Yuureiby, 2008.
4, Bbpeiirep JLM. Xumusa. 9 kiacc: KOHTPOJBbHBIE M CaMOCTOSITENbHBIE pPabOThI, TECTHI /
JL.M.Bpeiirep. — Bonrorpaa: Yuurens, 2006
5. I'apa H.H. Ilporpammsl oOmieoOpa3oBarenbHbix yupexaeHuil. Xumus.- M.: Ilpocsemienue,
2008.
6. I'apa H.H. Xumus. KontpoasHbie u ipoBepodHbie padotel. 8-9 kmaccel / H.H.I'apa. — Jlpoda,
2004.
7. Panenxuit A.M. [Junaktuueckuir wmatepuan: 8-9 «kmaccel: Ilocobue nns  yuureneit
obmmeoOpa3zoBarenbHbIX 3aBeneHuil. M.: [Ipocsemenue, 2008-2010 rr.
8. Pymutuc TI''E Xumusa: Heopran. Xwumua. OpraHud. xumus: y4eOHUK Ui 9  KiL

obmeoOpazoBarenpHbIX yupexaeauit/ [.E Pymwutnc, ®.I' denpaman.- 12-e w3a., ucop. - M.:
[Ipocsemenue, 2008.

9. Eropos A.C. u np. Penerutop no xumuu /A.C.Eropos. PoctoB — Ha — Jlony: ®@enuxkc, 2007.

10. XuMHs B LIKOJIE: HAYYHO — METOAMYECKHH xypHa.- M.: Poccuiickas akagemust o0pa3oBaHus;
3 — Bo «llenTpxumdkcmpece». — 2005 — 2010.

SJIEKTPOHHBIE OBPA30OBATEJIBHBIE PECYPCHBI

JIabopatopus cuctem myiabTumenua, Mapl TY. Xumus(8-11)

JIaGoparopus cucreM mynbTumeana, Mapl' TY. Xumus 8 k1.

JlunensuonHas konus oT «1-Cy, Ilkoma. Xumus 8 k.

Camoyuurens. Xumus ais Beex- XX1 "1C" u MMT u JO"

Xumus. TaTepakTuBHBIE TBOpUecKHe 3aaanus 8-9 ki. 3A0 «Hosslit guck», 2007
Bupryansnas xumuueckas nadopatopus 8 ki1 3A0 Hoelit quck», 2007

DJEeKTPOHHOE MPUIIOKEHHUE K yUeOHUKY

Xumus 8 kiacc: yaeOHUK i1 8 Kiacca o0meoopa3oBaTenbHbIX yupexaennit / [.E.Pym3uruc,
@.I'. ®enpaman. M.:Ilpocsemenue, 2009.

NogakownE

HUHTEPHET-PECYPCbI

1. http://edu.tsu.ru/ -O6pazoBarenbubiii mopran TT'Y

2. http://www.college.ru/ - nepseiii B Poccuu oOpa3oBarenbHblil Internet-moprai, BKIFOUYAIOIIUI
oOyuyeHue MIKOJbHUKOB (MaTeMaTuka, pU3uKa, aCTPOHOMMSI, XUMUSI, OMOJIOTHS U IPYTUe TMPEeIMETHI) U
KypCHI U1 Ipo(hecCHOHaTBHOTO 00pa30BaHUsL.


http://edu.tsu.ru/
http://www.college.ru/

3 http://www.chem.msu.su/ - mopran xumuueckoro odopasoBanus Poccun

4. http://www.school.edu.ru/ -Poccutickuii 06pa3zoBaTebHbII MOpTa

5. http://all.edu.ru/ - Bce o6pa3zoBanue MuTepHera

6 DnexkrponHas oubmnoreka mo xumuu http://www.chem.msu.su/rus/elibrary/
7 Mup xumun http://www.chemistry.narod.ru/

8 OTKpBITHIH KOJUTEMK: Xumust http://www.chemistry.ru

0. OmbIThl IO Heopranudeckor xumuu http://shnic.narod.ru/
10.  MOusrit xumuk http://ychem.euro.ru/index.htm#nov
11. OTtkpbiTHE JJIEMEHTOB 51 IIPOUCXO0XKICHHE ux Ha3BaHUU

http://www.chem.msu.su:8081/rus/history/element/welcome.html
12.  Anxumuk http://www.alhimik.ru
13.  WebElements http://www.webelements.com/webelements/

14. ONEeKTPOHHBIN CIIPAaBOYHHK "Xumus JUIS Bcex"
http://www.informika.ru/text/database/chemy/START.htmi
15. Xumus. Obpa3zoBaTeNIbHbIN CalT JUIS LIKOJIbHUKOB

http://www.hemi.nsu.ru

16.  Tectsl mo xumuwu http://www.tl.ru/~gimn13/docs/ximia/himtest.htm

17. BupryaibHas mkosia KuM " v-school " Xumust 8 -9 KJ1acc
http://vschool.km.ru/education.asp?subj=295

PA3JATOUYHBIA HABOP PEAKTHUBOB

Jlakmyc

MeTuoBbIi OpaHKEBbIN
denondranienH
A3OTHas KUCIOTa
CepHas kuciora
CousiHas KUCIoTa
Oxcua meau (1)
['mapokcun HaTpust
I'mapokcua kanus

10. I'mapoxkcua meau (1)
11. XJ1opua aTtOMUHUS

12.  Xnopua ammoHus (Kp.)
13.  Xunopun Gapus

14.  Xnopun xenesa (111)
15.  Xnopuna Hatpus

16.  Xuopua Hatpus (Kp.)
17.  Xnopupa uvHka

18.  Cynbodat anroMuHus
19.  Cynsdar ammonus (kp.)
20.  Cynboar xenesa (1)
21.  Cynbdar HaTpus

22.  Cymnbdat meau (I1)

23.  Hwurpat ammonus (kp.)
24.  Hurtpat Hatpus (xp.)
25. Hutpat cepebpa

©CoNo~WNE

26.  KapOonar Hatpus

27. KapOGonat xanbius (men)

28.  KapOonar kanbuus (Mpamop)
29.  T'ekcarmanogeppar (I11) xamus

30.  T'ekcammanodeppar (1) xamus


http://www.chem.msu.su/
http://www.school.edu.ru/
http://all.edu.ru/
http://www.chem.msu.su/rus/elibrary/
http://www.chemistry.narod.ru/
http://www.chemistry.ru/
http://shnic.narod.ru/
http://ychem.euro.ru/index.htm#nov
http://www.chem.msu.su:8081/rus/history/element/welcome.html
http://www.alhimik.ru/
http://www.webelements.com/webelements/
http://www.informika.ru/text/database/chemy/START.html
http://www.hemi.nsu.ru/
http://www.tl.ru/~gimn13/docs/ximia/himtest.htm
http://vschool.km.ru/education.asp?subj=295

31.  Ilepmanranat Kamus
32. Huak
33. Menp
KOJUJIEKIIUHN

«AmoMmuHui» «I opHbIE TOPOABD)

«I'panuT»

«H3BeCTHIKIY

«MeTanabl ¥ CIJIaBbI»

«MuHepaibl U TOPHBIE TOPOJIBI»

«Y moOpeHwus»

«OCHOBHBIE BUbI POMBIIIJIEHHOTO CHIPHSI»
«CTEKIIO U M3MICNIMS U3 CTCKIIa)
«CTtpouTenbHble MaTEpUAITbD)

0. «TonnuBo»

RO ~NoO~WNE

MOJEJU KPUCTAJUIMYECKAX PEHIETOK W MOJIEKYJI

Mopnenb KpUCTAJUIMUECKOM peIIeTKH ajamas3a

Mogenb KpUCTaNIMYECKOM pelieTku rpadura
Moienb KpUCTaITNYECKON peneTkn (yiepena
Mogenb KpUCTaINYECKON PEIIeTKU Kele3a

Mopnenb KpUCTaJUIMYECKOM pEeIIeTKH MarHus

MoJienb KpUCTaNIMYECKON PEIIeTKU XJIOpUIa HATPHUS

oo wdE

MOJEJIN 3ABOJICKUX YCTAHOBOK U XUMHUUYECKHUX MPOU3BOJACTB

=

MO,Z[CJ'IB KHUCJIOPOAHOI'O KOHBEPTOPA
2. MOHGJ’II) BHGKTpH‘JGCKOﬁ TI€4YU JJId BBIIIJIABKH A ITFOMUHUSA

IV. COAEP’)KAHUE YYEBHOI'O KYPCA
Tema 1. [leppoHavabHbIe XUMHYECKHE MOHATHSA — 18 yacoB

[Ipenmer xumuu. XrMHs KaK 4acTh €CTECTBO3HAaHMUA. BellecTBa u ux cBoicTBa. YUCThIE BewecTBa U
cmecu. CrocoObl OYMCTKHU BEIIECTB: OTCTaMBaHue, (GUILTPOBAHUE, BBHIMAPUBAHHE, KPUCTAILTU3AIINS,
TUCTHIUISIIMS, XpomaTorpadus. Pundeckue MU XUMHUECKHE SIBICHHS. XHUMUYECKUE PpEaKIIUu.
[Tpru3HaKyM XMMHYECKUX PEAKIMI U YCIOBUS BOSHUKHOBEHHS U TEUEHUSI XUMUYECKUX PEaKIIHil.

ATOMBI U MOJIEKyJbl. BelecTBa MOJEKYISIPHOTO M HEMOJIEKYJSIPHOTO cTpoeHus. KauecTBeHHbIN U
KOJINYECTBEHHBI COCTaB BemlecTBa. [IpocThie M CloXKHBIE BEHIECTBA. XMMHUYECKHI 3JIEMEHT. S3bIK
XUMHH. 3HAKU XUMUYECKUX IIEMEHTOB, XUMUdeckas popmyia. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
ATtoMHas equHUIIa Macchl. OTHOCUTENIbHAS aTOMHAsA U MOJIEKYJIsipHasi Macchl. KonnmdecTBo BeniecTna,
MoJb. MossipHas macca.

BanentHocTh XuMHueckux 3yieMeHTOB. OmpeneneHrne BAJICHTHOCTH DJIEMEHTOB MO (GopMyrnaM HX
coequHeHmnil. CocTaBiIeHHE XUMHUYECKUX (OPMYII IO BaJIEHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE Y4Y€HHE. 3aKOH COXPAaHEHHS MacChl BEIIECTB. XHWMHUYECKHE YpaBHEHHS.
Krnaccudukanus XuMHUECKUX pPEaKIUi M0 YUCITY U COCTaBY UCXOIHBIX U MOTyUYEHHBIX BEIIECTB.
JleMoHcTpanum.

1. PaccMoTpenue BeliecTs ¢ pa3IuyHbIMU (PU3HUECKUMU CBOMCTBAMHU.

2. Pa3gemenne cMecu ¢ ITOMOMIBIO MarHUTA.

3. [Tpumeps! pU3NUECKHX U XUMUYECKUX SBICHUH.



4. Peakuyu, nuIIOCTpUpYyIOIUE OCHOBHBIE IPU3HAKU XUMUYECKUX SIBJICHUMN.

5. Paznosxxenne ocHoBHOTO Kapbonara meau (11).

6. Peakuus 3amelieHuss Meau KeNe30M.

ITpakTryeckue paboTHI:

1. [TpaBuia TexHUKH 0€30MACHOCTH B XMMHYECKOM KaOuHere. O3HaKOMIICHHE € J1a00paTOpHBIM
000pyI0OBaHUEM.

2. OuncTKa 3arps3HEHHON IOBapEHHOMN COJIH.

Tema 2. Kucjopox — 5 yaco

Kucnopon. Haxoxnenue B npupoe. usnueckue U XUMUYECKHE CBOMCTBA. [lonyuenne, npumMeHeHue.
Kpyrosopot kucnopona B mpupoje. ['openune. Okcumsl.

Bo3ayx u ero cocras. 3amura atMoc(hepHOTro BO31yXa OT 3arpsi3HEHUH.

MennenHoe okuciieHue. TemnoBoi 3PeKT XMUMUIECKUX PEeaKIni.

JeMoHcTpanuu:

1. O3znHakomiieHHE ¢ 00pa3liaMu OKCHJIOB.

[IpakTuueckas pabora:

1. ITonyuenue u CBOMCTBA KUCIOPOAA.

Tema 3. Bogopox —3 uaca

Bomopon. Haxoxnenue B mnpupozae. Dusnueckrne W XUMUYECKHE CBoWcTBa. Bomopoxn -—
BOCCTaHOBUTENb. [loyuenue, npuMeHeHue.

JlemoHcTpamuu:
1. ITomy4yenue BOAOpOIa U U3YyUEHHUE €TI0 CBOMCTB.
2. Bzaumopeiictsue Bogopona ¢ okcunom meau (11).
Tema 4. PactBopnl. Bona — 6 yacos
Boga — pactBoputens. PactBopumocTh BemecTB B Bojae. OmpeneneHue MaccoBOl  J1onu
pacTBOpeHHOro BemiecTBa. Boma. Meroapl ompesesneHus: cocTaBa BOJBI — aHAJIM3 WM CHUHTE3.

duznyeckne U XMMHYECKHE CBOWMCTBA BOJbl. Boma B mpuponae u cnocodbl ee ounctku. Kpyrosopot
BOJIBI B IIPUPOJIE.

[IpakTuueckas padora:

1. [TpuroToBneHne pacTBOPOB COJIEN C ONPEAEIEHHON MACCOBOM JOJIEH.

Tema 5. OcHOBHBIE KJIACCHI HEOPTAaHUYECKUX COeqUHEeHUIT —9 YacoB

Oxkcunpl. Kmaccudukammsi. OCHOBHBIE W KHUCIOTHBIE OKCHABL. Homenknatypa. ®uszmdeckue u
xumuyeckue csorctaa. [lonyuenue. Ilpumenenue.

OcHoBanus. Krnaccudukanus. Homenknatypa. ®Pusnyeckue M XUMHYECKH CBOWCTBa. Peakius
HeuTpanusauuu. [lonyyenue. [Ipumenenue.

Kucnotel. Knaccuduxarus. Homenknarypa. @uzndeckne 1 XUMAYECKUE CBOMCTBA. BhITeCHUTETBHBII
pan meraiuioB H.H.bekerosa. [Ipumenenue.

Comu. Kmaccudukanms. Homenkinarypa. @usndeckue u Xxumudeckue cBorcTBa. CriocoObl MOTydeHUst
coiiell. ' eHeTHUecKas CBA3b MEXAy OCHOBHBIMU KJIaCCaMU HEOPTraHUYECKUX COCIUHEHUM.
JleMoHcTpanuu:

1. 3HaKOMCTBO ¢ 00pa3liaMH OKCHJIOB, KUCJIOT, OCHOBAaHUN U COJIEH.

2. Heltpanuzanus menodn KMCIOTOM B NPUCYTCTBUHA UHIUKATOP.

3. OnbIThI, MTOATBEPKAAIOLINE XUMUYECKUE CBOWCTBA KUCIIOT, OCHOBAHUI.



[TpakTuyeckas pabora:
1. Pemienune sxcnepuMeHTANIbHBIX 3a7a4 Mo «Kilacchl HEOPraHUYECKUX COEIUHEHMIN

Tema 6. Ilepuoanyecknii 3aK0H U NMePUOAUYECKAS CHCTEMA
xummnuyecknx 3jiemMeHToB JI. . MenneneeBa. CTpoenune aroma — 9 yacon

[lepBpie TOMBITKU KJIACCUPUKANMUA XUMUYECKUX JJIEMEHTOB. [loHSATHE O Tpymmax CXOTHBIX
anemeHToB. Ilepmommueckuit 3akon J[. M. MenneneeBa. Ilepuogmyeckas TaOiuia XUMHYECKHUX
aneMeHTOB. ['pynnbsl u mepuoasl. KopoTkwii M IIMHHBIA BapUaHThl MEPUOJUMYECKONW TaOJIUIBL.
3HaueHue nepruoandeckoro 3akona. JKusns u gesrenpHocts .M. Menaeneena.

Crpoenune atoma. CocTaB aTOMHBIX sifiep. DAeKTpoHbl. M3oTombl. CTpoeHUe 3IEKTPOHHBIX 0007I0YEeK
aToMOB MepBbIX 20 351eMeHTOB nepuoanueckoit cucremsl .. Menneneena.

Tema 7. CTpoeHue BemecTB. XuMu4eckasi cBsi3b — 9 yacon

DJIEKTPOOTPULIATEIBHOCTh  XUMHUUYECKUX AJIeMEHTOB. (OCHOBHBIE BHJIBI XUMHYECKOH  CBSI3U:
KOBAQJICHTHAsl HEMOJSpHAs, KOBAJCHTHAs MOJIApHAss, WOHHAs. BaJEeHTHOCTh S3JE€MEHTOB B CBETE
3JIeKTpOHHOU Teopuu. CteneHb okucieHus. [IpaBuiia onpeneneHus CTENEHU OKUCICHUS SJIEMEHTOB.
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.

Kpucrannuueckue pemeTku: MOHHAs, aTOMHas M MoJjekyihspHas. Kpucramnmmyeckue u amopQHbie
BEIIECTBA. 3aBUCUMOCTb CBOMCTB BEIIECTB OT TUIIOB KPUCTATUIMYECKUX PELIETOK.

JlemoHcTpamuu:

1. O3HaKoOMJICHUE C MOJICTISIMU KPUCTAJUTMYECKUX PEIIETOK KOBAJECHTHBIX M HOHHBIX COCIMHEHUM.

Tema 8. 3axon ABoraapo. MoJsipHblii 00beM razos — 2 yaca

3akon ABoraapo. Monspablii 00beMa ra3oB. OTHOCHTENbHAs IUIOTHOCTH Ta3oB. OOBEeMHBIC
OTHOIIICHHUS Ta30B MPU XUMUYECKUX PEAKIUIX.

Tema 9. I'annorens! — 7 4acoB

ITonoxkeHue raJoreHoB B MEPUOAMUYECKONW TabNMUIle M CTPOEHHE MX aToMoB. Xiop. dusndeckue u
XuMHueckue cBoiictBa xjopa. I[Ipumenenme. XinopoBomopona. ConsiHass KUCIOTa M €€ COJIH.
CpaBHuUTENIbHAS XapaKTEPUCTHKA I'aJIOTEHOB.

JeMoHcTpanuu:

1. 3HaKOMCTBO ¢ 00pa3laMH MPUPOJHBIX XJIOPUIOB.

2. Pacno3naBanue coysTHOM KUCIIOTHI, XJIOPUI0B, OPOMUIO B, NOAHIOB.

[TpakTruyeckas padora:

1. ITonmy4yenue COITHON KUCIIOTHI U U3yYEHUE €€ CBOMCTB.

Tema 10. dunexrpoianTnyeckas quccouuanus — 10 yacos

DNEKTPOIUTHl U HEITEKTPOJIUTHI. DNEKTPOIUTHYECKAsT AUCCOLMAINS BEUIECTB B BOJHBIX PacTBOpax.
Nonsl. Katnonsl M aHMOHBL. ['mapaTHas Teopusi pacTBOPOB. OJIEKTPOJIMTUYECKAs IUCCOLMALUS
KHUCJIOT, Ienode u coneid. CmaOble W CUJIIBHBIE SJIEKTpOoiuThl. CTeneHb auccoruanuu. Peakium
MOHHOrO oOMeHa. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENb MU BOCCTAaHOBUTEIb.
I'upponus comnent.
JleMoHCTpanuu:
1. Peakunu oOMeHa MexTy pacTBOpaMH 3JIEKTPOIUTOB.
[TpakTuyeckas padora:
1. Pemenue skcriepuMeHTAIbHBIX 337a4 10 TeMe «DJIEKTPOTUTHUECKAs. TUCCOLUALIUS»

Tema 11. Kucsiopoa u cepa — 7 yacos



[TonoxeHne Kucinopona M cepbl B NMEPUOAMYECKON CUCTEME XUMHUYECKHUX AJIEMEHTOB, CTPOCHUE UX
aTOMOB. AJIJIOTPOIHKS KMCIO0PO/1a — 030H.

Cepa. Amnorponusi cepbl. PuU3MYECKHME W XHMHUYECKME CBOWcTBAa. HaxoxaeHue B mpupoje.
ITpumenenue cepsl. Oxenp cepol (1V). CepoBonopoaHas U cepHUCTast KUCIOThI U UX COJIM OKCHUJL CEPbI
(VI). Cepnas kucnora u ee coi. OKHCIUTETbHBIEC CBOMCTBA KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI.
[ToHsiTHE O CKOPOCTH XUMUYECKUX peakuuil. Karamu3aTopsl.

JeMoHcTpanuu:

1. AJNI0TpONUS KUCIOPOAA U CEPHI.

2. 3HaKOMCTBO ¢ 00pa3iaMy MPUPOJIHBIX CYIb(HATOB U CYJIb(PHUIOB.

3. PacnioznaBanue cynbGua-, Cyab(GuUT U CyIb(aT-uoHOB B paCTBOPE.
[IpakTuueckas padora:

1. Pemenue skcnepuMeHTaNbHBIX 3a7a4 10 TeMe «Kucnopoa u cepay.

Tema 12. A3ot u docdop —10 yacon

[Tonoxenne azora u ¢ochopa B MEPUOAUYECKON CHCTEME XHMHYECKHUX IJIEMEHTOB, CTPOCHHE HX
aTOMOB. A30T, GU3NYECKUE U XMMHYECKHE CBOWCTBA, OyuyeHue u nmpuMenenue. Kpyrosopor a3ora B
npupojae. AMMuak. Ou3ndecKkue U XUMUYECKUE CBOMCTBA aMMHUaka, mojryudeHue, npuMmenenue. Comu
ammoHnud. Oxcunsl azota (II) u (IV). A3otnas kucnota u ee conu. OKucIUTEIbHbIe CBONCTBA a30THON
KHCIIOTEHI.

®ochop. Amnorponus Gochopa. duzndeckue u xumuueckue cBoiictsa pochopa. Oxeun Gochopa
(V). Oprodochopnas kuciioTa u ee coiar. MuHepalbHbIC YI00peHUs

JlemoHcTpamuu:

1. O3znHakoMiIeHHE ¢ 00pa3laMu IPUPOTHBIX HUTPATOB U (ochaToB.

2. BiaumopeiictBue coneit aMMoHuUs co mmenoyamu. O3HaKOMIIEHUE C a30THBIMU U (hOCHOPHBIMU
y10OpeHUsIMHU.

[IpakTuueckas padora:

1. ITomyyenne amMuaka 1 U3y4€HHE €r0 CBOMCTB.

Tema 13. Yriepoa u kpemuuii — 8 yacon

[TonoxeHune yrimepojia U KpEMHUSL B IEPUOJUYECKON CUCTEME XUMUYECKHUX JJIEMEHTOB, CTPOECHUE HX
aTOMOB. YTJepoJ, ajIOTPOIHble MOAU(UKANNY, (U3HMUECKHe U XMMHUYECKHE CBOWCTBa Yyriepoja.
VYrapHselii a3, cBoiicTBa M (DU3HOJIOTHYECKOE NEHCTBHUE HA OpraHU3M. YTJIEKHCIBIM Ta3, yrojpHas
KHCJIOTa U €€ coyd. KpyroBoport yriepona B IpUpoze.

Kpemuuii. Oxcun kpemuus (1V). Kpemuuesas kucnora u ee conu. Crekio. LlemenT.

JleMoHcTpanuu:

Kpucrannnueckue pemerku ainmasa 1 rpadura.

3HAaKOMCTBO C 00pa3amMH MPUPOJHBIX KapOOHATOB U CHIIMKATOB.

O3HakoMJIEHHE C pa3JINYHbIMHU BUJAMU TOILINBA.

O3HaKOMJIEHME C BUJAMH CTEKJIA.

O3HaKOMJIEHHE CO CBOMCTBaMU U B3aWMOINPEBPAIICHUIMU KapOOHATOB U TMIPOKApOOHATOB.

. KayecTBeHHBIE peakIIui Ha KapOOHATHI ¥ CUIIMKATHI.

[IpakTuueckas pabora:

1. [Tonydyenue okcuna yriepoaa (IV) u usydenue ero cBoiict. Pacno3naBanue kapOoOHaTOB.

ook wdE

Tema 14. O61Me cBoiicTBa MeTaLI0B — 14 yacos

[TonoxxeHue MeTajuiIoB B NEPUOAUYECKOM CHCTEME XUMHUYEeCKHX dneMeHToB J[.M.Menneneesa.
Mertanueckas cBsi3b. @U3NYECKHE U XUMUYECKUE CBOMCTBA METAJIJIOB. Psii HAapsiKEHU METaJIOB.



[Tonstre o mMetammyprun. CriocoOsl momydeHus: MetauioB. CrutaBbl (CTanb, YYT'yH, TIOPATIOMUHUM,
Opon3a). [Ipobiaema 6€30TXOHBIX TPOU3BOACTB B METAJUTYPTUU U OXpaHa OKPYIKAIOIIEH CPEIbl.
[llenounsle metamnbl. [lookeHHE MIETOYHBIX METAUIOB B NEPUOAUYECKONW CUCTEME U CTPOCHHE
atomoB. Haxoxnenue B npupone. ®usnueckue U XxuMUYecKue cBOMCTBA. [IpuMeHeHME LIETOYHbIX
METAJUIOB U UX COCIUHEHUM.

[lenouyHo3emenbHble MeTAIbL. [lOJ0KEHHE IIETIOYHO3EMENBHBIX METAJUIOB B  IEPUOANYECKOMN
cucTeMe U cTpoeHne aTroMoB. Haxoxnenue B nmpupoje. Kanpumii u ero coequaenus. JKecTkocTb BOAbI
U CIIOCOOBI €€ YCTpaHEHUSI.

AmomMuHuii. [lonoxxeHne anoMUHUS B IEPUOJUUECKON CUCTEME U cTpoeHue ero aroma. Haxoxnenue
B npupoje. Ousnyeckue U XMMHUECKHUE CBOICTBa amtoMUHUA. AMPOTEPHOCTh OKCUAA U THIIPOKCH]IA
AITIOMUHHUSL.

Kenezo. Ilomoxenue xeneza B MEPUOAMYECKON CHUCTEME M CTpoeHue ero aroma. Haxoxnenue B
npupoje. dusnyeckue 1 XUMHUYECKUE CBOMCTBA xene3a. OKCubl, THAPOKCUIbI U conu xkene3a (I1) u
xenesa (I11).

JeMoHcTpanuu:

1. 3HaKOMCTBO ¢ oOpa3liaMd BaKHEWIIUX COJIeH HATpus, Kalusd, HPUPOJHBIX COCAHMHEHUN
KaJIbLUsl, py/laMU JKeJie3a, COETUHEHUSIMH aJIFOMUHUS.

2. [Tonydenue ruipokcuia allOMUHUS U B3aUMOJICHCTBHE €r0 C KUCIOTaMU U IIET0YaMH.

3. [Monyuyenue runpoxcunoB sxeneza (II) u xenesa (I1I) u B3aumopeiicTBuE UX C KHUCIOTaMU U
IeJI0YaMHU.

[IpakTuueckue padbOThI:

1. Perenne skcriepuMeHTaIbHBIX 337a4 0 TeMe «MeTabl TJIaBHBIX MOATPYIII.

2. Pemienne skcniepuMeHTANIBHBIX 337124 110 TeMe «MeTalljibl U UX COCIUHEHUSI

Tema 15. HepBOHa‘laﬂbele NnpeacraBJacHus 00 OpPraHn4eCKUx BelIECTBaX — 2 yaca

[lepBoHavasibHBIE CBEACHUS O CTPOCHUM OPraHMYECKUX BeniecTB. OCHOBHBIE TOJIOKEHUS TEOPUHU
CTpOoeHHsI opraHuveckux coeauHeHnii A.M.BbytnepoBa. M3omepus. YmpolneHHas kiaccuduKanus
OPraHNYeCKUX COCTMHECHUH.

Tema 16. Yriesonopoasl — 4 yaca

IIpenensuble yrineBogopoasl. Meran, ataH. du3nueckue U XUMU4YecKue cBoicTa. IIpumenenue.
Henpenenbusle yraeBomopoasl. OtuiieH. Pusnueckrue U XUMHUecKHe cBoicTBa. lIpumenenwue.
AneruneH. JIueHOBBIE YTIIEBOLOPOBI.

[TonsiTHE O MUKIMYECKUX YTIIEBOIOPOAaX (IIMKIOATKAHBI, OCH30I).

[TpupoaHble HCTOYHMKM YriieBOOponoB. HedTb u mnpuponHslii rasz, MX OpUMEHEHHE. 3aluTa
aTMoc(epHOro BO3lyXa OT 3arpsi3HEHUS.

JleMoHCTpanuu:
1. Mopenu MoieKys OpraHM4eCKUX COSTMHEHUH.
2. OO6pasubl HeTH U TPOIYKTOB €€ MepepadOTKH.

Tema 17. CniupTsl — 2 yaca

OpnoatoMmHble crnupThl. MertaHon. OrtaHon. dusnueckue cBoiicTBa. PU3HOIOIMUYECKOE JIEHCTBUE
CIUPTOB Ha opranusM. [Ipumenenne.
MHoroaroMHsle cupThl. DTUIEHIIUKONb. [ munepus. [Ipumenenue.

JleMoHcTpanuu:
1. PacTBOpeHUe ATHIIOBOTO CIIUPTA B BOJIE.
2. PactBopenue rimieprHa B BOJE.

3. KauecTBeHHbIe p€akiu Ha MHOTOATOMHBIC CITUPTHI.



Tema 18. KapooHoBble KUCI0THI. 2KHpPBI — 2 yaca

MypaBbuHas 1 YKCycHasi KuciaoThl. @usnueckue cBoiicTBa. [Ipumenenue.

Bricue kap6oHOBbIe KHCTOTHL. CTeapuHOBasI KUCIIOTA.

XKupsl — OpoayKThl B3aMMOJCHCTBHUS TINIHMIIEPUHA W BBICHIMX KapOOHOBBIX KHCIOT. Poiib KHPOB B
nporecce 0OMeHa BEIecTB B opranu3me. KanopuitHOCTh KUpPOB.

JleMoHcTpanus:

1. HccnenoBaHue CBONCTB )KMPOB: paCTBOPUMOCTb B BOJE U OPraHUUYECKUX PACTBOPUTEIISAX.

Tema 19. YrieBoasl — 2 4yaca

I'mroko3, caxapo3a — BaHEWIINE TPEACTABUTENN yrieBoJoB. Haxoxaenue B npupoae. PoTocuHTes.
Ponb r1r0K03b1 B TMTAaHUU U YKPEIIEHUH 3/10POBBSL.

Kpaxman u nemntonosa — npupoansie noiuMmepsl. Haxoxaenue B npupoae. [Ipumenenue.
JlemoHcTparnus:

1. KauecTBenHble peakiiny Ha IIIIOKO3Y U KpaxMall.

Tema 20. beakn. [loa1umepsl — 6 yacos

benku — Ouononumepsl. CoctaB OenkoB. dyHkuuu OenkoB. Ponp OenxoB B nurtanuu. [lonstue o
(dbepMeHTax u TOPMOHAX.

[Tonumepsl — BeicOKOMOJIEKYIsipHbIe coeauHenusd. [lonuatunen. [lomunponunen. [loaMBUHUAIXIOPH.
[IpuMeHeHne nonumepoB.

Xumus u 310poBse. JIekapcersa.

JeMoHcTpanuu:
1. KavecTBeHHbIE peakiy Ha OeNoK.
2. O3zHakomIIeHHE C 00pa3aMu U3AIUN U3 MOJUAITHIICHA, TTOJIMIPONUIICHA, MTOJTUBUHUIXIIOPH/IA.
V. TEMATUHYECKOE IIJNTAHUPOBAHUE
No Tema Yacel B Tom uncne
Ip* KP’
1 [TepBoHavasibHBIC XUMHYCCKHE 18 5 1
TOHSITUS
2 | Kucnopon 5 1
3 | Bogopon 3
4 | Bona. PactBopsI 6 1 1
5 OcHOBHbIE KJIaCChI HEOPraHHIECKHX 9 1 1
COCTMHEHU N
Ileproauueckuii 3aK0H U
g | meproTIecKas cuctema 9
XUMHYECKHX d1eMeHToB /1. H.
MenneneeBa. CtpoeHne atoma
7 | Xumuueckas  cBs3b.  CTpoeHHe 9 1

mp - MPaKTHYECKUX padoT
2KP — KOHTPOJIBHBIX paboT




BE€IICCTBA

3akoH ABorajpo. MossipHbIil 00beM

8 2

ra3oB
9 | 'anorensl 7 1 1
10 | DuekTponuTHYECKas AUCCOIMAIIHS 10 1 1
11 | Kuciopon u cepa 7 1
12 | Azot u docdop 10 1
13 | Yruepon u KpeMHHIA 8 1 1
14 | O6mue cBoiicTBa METAJLJIOB 14 2 1
15 [lepBoHaUaNbHBIC TPEACTABICHHS 00 9

OpPTaHWYECKUX BEIIECTBAX
16 | YrimeBogopomasbl 4
17 | Couprsl 2
18 | Kap6oHoBbI€ KHCIOTHI. JKUPBI 2
19 | YrueBonusl 2
20 | benkwu. [Momumepsr 6 1

pe3epB 1

NUTOI'O: 134 19 12




