Pabouass mporpamma y4eOHOro npeamMmera « XuMHsh»

Pabouas mnporpamma yudeOGHOro mpeamera «XHMHUS» Ha YPOBHE OCHOBHOI'O OO0IIEro oOpa3oBaHUA
COCTaBJIeHa B COOTBETCTBHM C TPEOOBaHHUSIMH K pe3yjibTaTaM OCHOBHOro oOmiero oOpa3oBaHMUs,
yTBepxkaeHHbIMU DeniepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTENIbHBIM CTAHIAPTOM U Ha OCHOBE
ABTOPCKOM TpoOrpaMMbl  Kypca XHMHH JUIsl ydammxca8 -9 kimaccoB — 00mieo0pa3oBaTelbHBIX
yupexaenuii  aBropa H.H. I'aper (I'apa H.H. IIporpammer 001meo0pa3oBaTeIbHbIX YUPESKICHUM.
Xumus.- M.: [Ipocsemnienue, 2019 r.) u paboueit mporpaMmbl BOCITUTAHHS.
Ha uzyuenue «xumun» B 8-9 kiaccax oTBOAMUTCS 10 2 yaca B Hezemo (68 yacoB B rof, 136 yacos 3a
JIBa T0J1a).
Peanuzanus pabGoueil mporpamMmbl OCYUIECTBIISETCS C HCIOJIb30BAHHEM Y4eOHO-METOAMYECKOTo
KOMIUIeKTa (BKiIOUeH B DefepanbHbIid NepeueHb yUeOHUKOB, JTOMYIIEHHBIX K MCIOJIB30BAHUIO MPH
peann3alnuyi UMEIOUTUX TOCYIapPCTBEHHYIO aKKPEIUTAIIMIO MPOTPaMM CpPEIHEro 00111ero oopa3oBaHus
OpraHU3aIMsIMHU, OCYIIECTBISIONIMMH 00pa30BaTEIbHYIO JCSITEIBHOCTh, YTBEPKIACHHBIA MPUKA30M
Munnpocsenienusi Poccun ot 20 mast 2020 Ne 254, ¢ u3sMeHeHUIMH, BHECEHHBIMU NpuUkazoM Ne 766
ot 23 nekabps 2020 roga) :
—y4eOHuK «Xumus » s 8 kinacca, aBTopsl Pymsutuc I'.E., ®enpaman @.I'., uzgarensctBo Mocksa,
[Ipocsemenune, 2016 rox;
—y4eOHuK «Xumus » s 9 knacca, aBtropsl Pymsutuc I'.E., ®enpaman @.I'., uzgarensctBo Mocksa,
[Ipoceemenue, 2017 rox;
JIMYHOCTHBIE, MeTanpeAMeTHbIE U MNpeAMeTHbIe Pe3yJbTAThbl OCBOEHHS Y4eOHOr0 mnpeaMera
«XUMHUA»:
Jns 8 xnacca: TMYHOCTHBIMU pE3yJbTaTaMU U3YUYEHUs MpeameTa « XUMUs» SBIAIOTCS CIEAYIOIINe
YMEHHS:
OCO3HaBaTh TOTPEOHOCTh W TOTOBHOCTh K CaMOOOpa30BaHMIO, B TOM YHCJI€ U B paMKax
CaMOCTOSATEIIbHON JIEATETFHOCTH BHE IIIKOJIBI;
OILICHUBATh XU3HEHHBIC CUTYallMd C TOUYKH 3peHHUs O€30MacHOro oOpasza KU3HU M COXpPaHEHHS
310POBbS;
OIICHUBAThH YKOJOTUUECKUM PUCK B3aUMOOTHOIIICHUH Y€IOBEKa U IPUPOJIBI.
YUYHUTHCSl MCTIOIB30BaTh CBOW B3TJISBI HA MHUP IS OOBSICHEHHS PA3IMYHBIX CUTYAIHH, PEIICHHS
BO3ZHUKAIOIINX TMPOOJIEM U U3BJICUCHUS )KU3HEHHBIX YPOKOB.
OCO3HABaTh CBOM MHTEPECHI, HAXOAUTh M U3y4aTh B Y4eOHUKAX 11O Pa3HBIM MPEAMETaM MaTepua (13
MaKCUMyMa), UMEIOLINI OTHOILIEHUE K CBOUM HHTEpEcaMm.
WCIOJIb30BaTh CBOM MHTEpECHl JUIsl BbIOOpa HMHIMBHIyalbHOM 0Opa3oBaTeIbHOM TPAaEeKTOPUU,

MOTEHIMAIbHOM Oyay1eil nmpodeccuu u COOTBETCTBYIOLIETO MPOPMIBHOTO 00pa30BaHus.



Hns 9 knacca:

YUHUTBCS CaMOCTOATENIBHO IIPOTHBOCTOATH CUTYalUsM, IPOBOLUPYIOIIMM Ha IOCTYIIKH, KOTOPBIE
YIpOKaroT 6€30I1aCHOCTH U 3/10POBBIO.

BbIOMPATh MOCTYIIKU, HALIEJIEHHbIE HA COXPAaHEHHE U OepexHOe OTHOUIEHHE K MPUPOJE, OCOOCHHO
KHUBOM, n30eras MPOTHUBOIIOJIOKHBIX IOCTYNKOB, ITOCTENEHHO ydYach W OCBauBas CTPATETHIO
pPaLMOHAIBHOTO IPUPOJOIIOJIB30BAHUS.

YUUTBCS YOSKIaTh APYTHX JIOAECH B HEOOXOIMMOCTH OBJIQJCHUS CTpAaTeruell panuoHaIbHOTO
MIPUPOIOIIOIB30BAHUS.

UCIOJIb30BATh HKOJOTHUECKOE MBILIUIEHUE JUIsl BBIOOpAa CTpaTernu COOCTBEHHOIO IOBEIECHUS B
Ka4eCTBE OJHOM U3 LIEHHOCTHBIX YCTAHOBOK.

CPEICTBOM Ppa3BUTHs JIMYHOCTHBIX PE3yJIbTATOB CIyKaT Y4eOHbI MaTepuan M HpOAYKTHBHbBIE
3aJaHus yyeOHUKa, HalleJICHHble Ha YMEHHE OLIEHUBATh IOBEJCHHE 4YeJIOBEKAa C TOYKU 3PEHUs

XHMUYECKOH 0€30IMacHOCTH 10 OTHOIIIEHUIO K YCJIOBCKY U IIPpUPOJL.

MerarnpeaMeTHBIMU pe3yJIbTaTaMH U3Y4YEHUS Kypca «XUMUs sBIseTcs (POPMUPOBAHNE

YHUBEPCAJIbHBIX YUEOHbIX JEHCTBUIL:

1A 8 KJtacca:

CaMOCTOSITENTLHO OOHAPYKUBATh U (HOPMYIUPOBATH YUeOHYIO MPoOIeMy, ONpeesaTh elb
y4eOHOU e TeTbHOCTH, BHIOUPATh TEMY MPOEKTA.

BBIJIBUTATh BEPCHUU pEIICHUs MpOoOJIeMbl, OCO3HaBaTh KOHEUHBIH pe3ysibTaT, BBIOUpATh U3
MPEAJIOKEHHBIX U UCKATh CAMOCTOSITEIFHO CPEACTBA JOCTHIKEHUS LIEITH.

aHaAIIM3UPOBaTh, CPaBHUBATH, KIAacCUPUIUPOBATH U 0000math (GakTel W sBIEHUSA. BBIIBIATH
MPUYMHBI U CIEACTBHUS TPOCTHIX  SBIICEHWN.OCYIIECTBISATh CpaBHEHUE, KJAacCU(DUKAIINIO,
CaMOCTOATENILHO BHIOMPAsi OCHOBAHUS M KPUTEPUU TSI YKA3aHHBIX JJOTUYECKUX OTIEPAILIN; CTPOUTH

KJIaCCU(IMKALIUIO HA OCHOBE TUXOTOMHUYECKOr0 JeJIeHHs (Ha OCHOBE OTPULIAHUS).

s 9 xnacca:

paboTas 1o TIaHy, CBEpATh CBOU JEHCTBUS C LETBIO U, IPU HEOOXOAUMOCTH, UCTIPABIISATH OMIHOKH
CaMOCTOSITEITHHO.

B JTMAJIOTE C YYUTEIIEM COBEPIIICHCTBOBATH CAMOCTOSTEIIFHO BBIPAOOTAaHHBIC KPUTSPUHN OIICHKH.
CTPOUTH JIOTUYECKOE PaCcCykKICHUE, BKIIOYAIOIIEe YCTAHOBICHIE IPUYUHHO-CIICACTBEHHBIX CBSI3EH.
CO3/1aBaTh CXEeMATHUYECKHUE MOJICIH C BBIICJICHUEM CYIIECTBEHHBIX XapaKTePUCTHK O0BEKTA.
COCTaBJISITh TE3UCHI, Pa3IMYHbIE BUABI IUIAHOB (IIPOCTHIX, CIOXKHBIX M T.M.). [IpeoOpa3oBbIBaTh
WH(pOpPMaIIUIO M3 OJTHOTO BUJIA B APYToi (TaOIHITy B TEKCT | TIp.).

BCE YPOBHH TEKCTOBOM MH(OpMAIIH.

YMCTL ONpPCACIIATE BO3MOXHBIC HWCTOYHUKU HGO6XO,Z[I/IMBIX CBGI[CHPIﬁ, MMPONU3BOAUTHL IIOHCK

nH(pOpMalIUY, aHATU3UPOBATh U OLICHUBATH €€ T0CTOBEPHOCTb.

[IpenMeTHBIMU pe3ysibTaTaMH U3yUeHUs peaMeTa « XUMHUS) SABISIOTCS :



Hns 8 knacca:

* OCO3HaHHUE POJIH BEUIECTB:

* pOJIb Pa3JIMYHBIX BEIICCTB B MPUPOJC U TEXHUKE,

* OOBSCHATH POJIb BEUIECTB B UX KPYTOBOPOTE.

* paccMOTpEHHUE XMMHUYECKUX MPOLIECCOB

* TPUBOJUTH MPUMEPHI XUMUIECKHUX MPOIECCOB B MIPUPOJIC;

* HAXOJWTh YEPThI, CBHUJETEIBCTBYIONINE 00 OOMMX NpPHU3HAKAX XUMHUYECKHX MPOIECCOB M HUX
pa3Inyuusix.

* HCMOJb30BAaHUE XUMUYECKUX 3HAHUI B OBITY:

* OOBSICHATH 3HAUYCHUE BEIICCTB B KU3HU U XO3SMCTBE YEIIOBEKA.

* OOBSICHATH MHUP C TOYKH 3PCHHSI XUMHH:

* TEepPeYHCIATh OTIUYUTEIbHBIC CBOMCTBA XUMHUYECKHIX BEIIECTB;

* pa3Iu4yaTh OCHOBHBIE XUMUYECKHUE MPOIIECCHI;

* OIpEAeNsiTh OCHOBHBIC KJIACCHl HEOPTAHUYECKUX BEIIECTB;

* TIOHMMATh CMBICT XUMUYECKUX TEPMHHOB.

Hns 9 knacca:

* OBIIAJICHHE OCHOBAMHU METOJIOB MIO3HAHUS, XapAKTEPHBIX ISl €CTECTBEHHBIX HAYK:

* XapaKTepH30BaTh METOJbI XUMUYICCKOU HAYKH (HAOIIOCHIE, CpaBHEHUE, IKCIIEPUMEHT, H3MEPEHHUE)
Y UX POJIb B TIO3HAHHUU TTPUPOJIBI;

* TIPOBOJIUTH XHMHUYECKUE OIBITHI U SKCTICPUMEHTHI U OOBSICHATH X PE3YJIbTATHI.

* yYMEHHE OIEHUBaTh TMOBEJACHHE YEJIOBEKAa C TOYKU 3PEHHUS XHMHUYECKOW OEe30MacHOCTH II0
OTHOIICHHUIO K YEIOBEKY U MPUPO/IE:

* WCIOJB30BaTh 3HAHWS XWMHU TMPU COOJIOJCHUM TPABHI HCIIOJIB30BAHHUS OBITOBBIX XUMHYECKHX
MperapaTos;

* pa3nuyaTh OomacHbie U Oe30IacHbIe BEIIeCTBA.

OBIIAJIETh OCHOBAaMHM XHMHUYECKOW TpPaMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBaTh W OOBEKTUBHO
OIICHWBAThH JKW3HCHHBIC CUTY "allid, CBS3aHHBIC C XMMHEH, HaBbIKaMH 0€3011acHOr0 OOpaIeHus ¢
BEIECTBAMHU, HCITOJIb3yEMBIMH B TIOBCEIHEBHOM JKM3HHM, YMEHHUEM aHAJIM3HPOBATh M ILNIAHUPOBATH
IKOJIOTHUECKU OE€30MacHOE MOBEJe "HUE B IENAX cOePEeKEHUs 3I0POBbS U OKPYIKAIOIIEH Cpebl;

yMETh YCTaHABIMBATh CBSI3M MEXKAYy pealb HO HAOMIOJAeMBbIMU XHMHYECKUMHU SBICHHUSIMH U
MpoIeccaMy, MPOHCXOANIMMH B MHKPOMHpPE, OOBSCHATH MPUIMHBI MHOTOOOpa3us BEIIECTB,
3aBHCHMOCTh X CBOMCTB OT COCTaBa U CTPOCHHSI, a TAK)KE 3aBUCUMOCTb IPUMEHEHUS BEIIECTB OT UX
CBOICTB;

UCIIONIb30BaTh PA3NIUYHBIE METOJbI M3YYCHHs BEUIECTB MPH MPOBE JICHUU HECIOKHBIX XUMUYECKUX
AKCIIEPUMEHTOB C UCIIOJIh30BAaHUEM JIA0OPATOPHOTO 00OPYOBAHUS U TIPUOOPOB;

* yYMeTh OKa3bIBaTh MEPBYIO MOMOILb MPH OTPABJICHUAX, OKOTaxX U JAPYTUX TpaBMax, CBSI3aHHBIX C



BEIIIECTBAMH | JIAOOPATOPHBIM 000PYI0BAHKEM;

BJIaJIeTh MpuéMaMu paboThl ¢ HH(pOpMaIel XUMHUYECKOTO COJIepKaHMsL, TPEICTABICHHON B pa3HOU
¢dopme (B Buze TeKcTa, GopMyI1, TpapuKOB, TAOIMYHBIX JAaHHBIX, cXeM, ¢poTorpaduii u 1p.);
IIOHMMaTh 3HA4YEHHUE XMMMYECKON HAay KU B PELICHMHM COBPEMEHHBIX HKOJOTHYECKUX MPodieM, B

TOM YHCJIE B IIPEAOTBpAIICHNHU TCXHOI'CHHBIX U OKOJIOTHYCCKHUX KaTaCTpO(b.

Conep:xanue Kypca:
8 kuace

Tema 1. [Ipeamer xumuu. (5 vacoB). 3HaueHne xuMuu. BemectBa. UncThie BemecTBa U CMECH.
Crnioco6sl paznene—Husa cMeceld. Ou3ndecKkue 1 XUMHUUECKHUE SIBJICHUS.
Tema 2. IlepBonauanbHble xuMuyeckue MoHATUA. (16 yacoB) . AToMbl U MoJeKybl. [IpocTeie u
CIIOKHBIE BELIECTBA. XUMHUYECKUU 3JIEMEHT. 3HAaKU XHMHMUYECKUX 3JIEMEHTOB. OTHOCHUTENbHAs
aToMHasi mMacca. BalneHTHOCTh XuUMHUYeCKUX 37eMeHTOB. CocraBieHue (Gpopmys Mo BaJECHTHOCTH.
Tunbl XUMHUYECKUX PEaKIMid MO YHCUIy M COCTaBYy MCXOJIHBIX M IOJYYEHHBIX BEIIECTB. 3aKOH
COXPAaHEHHUSI MacChl BEUIECTB. XUMUYE "CKUE YPABHEHUSI.
Tema 3. KonnuecTBeHHbIE OTHOIICHHS B XUMHUU. 3HAUMMOCTb CTEXUOMETPHUH ISl XUMHYECKOU
MPOMBIIIIEHHOCTH. (6 yacoB). KomndectBo BemecTBa. Monb. Uncno ABoraapo. MossipHas maccea.
3akoH ABoraapo. OTHOCUTENbHAs INIOTHOCTh ra30B. OObeMHbIE OTHOLLIEHUS Ta30B PU XUMUYECKUX
peaxkusx.
Tema 4. Kucmopon. Bo3nyx u ero cocras. (5 yacoB). Haxoxnenue B mpupojae. Ousndeckue u
XHUMHYECKHe CBOMCTBa kucnoponaa. Oxcuapl. ['openue u menneHHoe okucineHue. TemnoBoii ad ekt
peakiui.
Tema 5. Bomopon.(3 waca) . OOmias xapakTepuCTHKa UM HaxOoxX ieHue B npupojne. [lomydenue
BOJIOpOJa U ero (pu3nueckue cBoiicTBa. XMMHUYECKUE CBOMCTBA Bogopoaa. [Ipumenenue.
Tema 6. PactBopsl. Boaa. (6 yacoB). PactBopuMocTh Be111ecTB B Bojie. PU3NUECKUE U XUMUYECKHE
cBoiicTBa Bojbl. KoHIleHTpalus pacTBOpoB. MaccoBasi 107151 paCT "BOPEHHOTO BEIIECTBA.
Tema 7. OcHoBHblEe Kiacchl HeopraHuudeckux coenuHeHui.( 114.) Oxcuabl. Knaccuduxarus.
CaoiictBa okcunoB. OcHoBanus. Knaccudukanms. Homenknarypa. dusndeckne u XUMHYECKUE
cBoiicTBa ocHoBa—HHI. Kucnotel. Knaccuduxarnms. Homenknatypa. ®Ousznueckue U XUMUYECKUE
coiictBa kucnoT. Conu. Knaccudukanus. Homenknarypa. Cio—co0b1 nomyueHus. I eneTudeckas
CBSI3b MEXJY OCHOBHBIMH KJIaC~CaMH HEOPTaHMUECKUX COSAMHEHUN
Tema 8. Ilepuoguueckuil 3aKOH W MEPUOJM HECKass CUCTEMa XUMHUYECKHX siemeHToB J[. U.
Menpeneesa. Bknag OUAU B co3pannn HOBBIX 3neMeHTOB(7 acoB). Kiaccupukamuss XuMHIeCKIX
anemeHTOB. AMpoTepHbie coennaenus. [lepuoamueckuii 3akon J[. 1. Menaeneesa. [lepuonnyeckas
Tabyna XUMUYECKUX 3JIeMeHToB. ['pynmbl u nepuoasl. CtpoeHue atomMa. CocTaB aTOMHBIX sIJIEp.

MN3o—tonbl. XUMHUYECKHMUA 3JIEMEHT — BHJl aToMa C OJMHAKOBBIM 3apsgom sapa. CtpoeHue



AJIEKTPOHHBIX 000JI04eK aToMOB TMepBbIX 20 syieMeHTOB mepuoauueckor cuctembr J[. .
MenneneeBa. CocTosiHue 3JIeKTpoHa B atoMax. [lepuonnueckoe W3MEHEHHUE CBOWCTB XUMHUYECKHUX
anemenToB B IIC.

Tema 9. Ctpoenue BemecTB. XUMHUUYECKast CBA3b. (79acOB). DIEKTPOOTPUIIATEILHOCTh XUMHYECKUX
anemenToB. KoBanentHast cBsa3b. MonHas cBsi3p. Kpucrammmyeckue pemieTku. BaneHTHOCTh u
cTeneHb okucieHus. OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH.

Tema 10. O606menue o Kypcy xumud. (2 yaca). BeIlmoaHeHHE yIpaXHEHHH, pelieHue 3a1ad.

9 kJacc.
MHuoroo6pa3ue XuMu4eckux peakiuii ( 15) gacos.
Tema 1. Kimaccudukanus xumuuecknx peakuuii. 3naueane OBP B mpupoae, npombinuienHoctd (5
4acoB):  pEaKkIUU  COCAUHEHMs, pa3jIoKeHus, 3aMelieHus, oOmeHa. OKHCIUTENIbHO-
BOCCTAHOBUTEIb Hble peakuuu. OKUCIUTENb, BOCCTAHOBUTEIb, IMPOLIECCHl OKUCIEHUA U
BoccTaHOBJEHUsS. (COCTaBI€HME YpPAaBHEHUN OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEAKIUl ¢
MTOMOUIBIO0 METOJIA 3JIEKTPOHHOTr0 OaaHca.
TermnoBeie 3 (HEKThl XUMUYECKUX peaKUuid. DK30TePMHUECKHE U JHJIOTEPMUYECKHE PEaKILUU.
TepMoxuMuyeckue pacyeTsl.
CkopocTh XMMHUYECKHX peakuuil. PakTopbl, BIUSIOLUIME HA CKOPOCTh XMMHMUYECKHUX PpPEaKIUM.
[lepBoHayasibHOE MpEACTABIEHUE O KaTaJIu3e.
O6parumsie peakuuu. [ToHATHE 0 XMMHUYECKOM PaBHOBECHH.
Tema 2. Teopus snexTponuTHueckoi aucconuanuu (10gacoB) XuMHUECKHE PEakIMU B BOJIHBIX
pacTBopax. OJIEKTPOJMTHI U HENEKTPOJIUTHl. MoHBl. KaTHOHBI M aHMOHBI. DIEKTPOIUTHUYECKAsS
JUCCOLUanusl KUCJIOT, OCHOBaHMN M coieil. Crnabble W CUiIbHBIE 3JEKTPoJuThl. (CTeneHb
nucconuanuu. Peakiiun noHHOTO oOMeHa. Y CIIOBUS TEUEHUsI PEaKIMii HOHHOTO OOMEHa JI0 KOHIIA.
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHX COCJMHEHUH B CBETE MpeACTaBICHU 00
EKTPOIUTUYECKON JTUCCOLMAMN U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX.
MHuoroo6pasue BeriecTB (43 Jaca)
Tema 3. Hemeramibl. Ponbs HemeramnoB B mpupoje.lanorensl. (5 uacoB). [lonoxenue B
MEPUOJNYECKON CUCTEME XMMUYECKUX AIEMEHTOB, CTPOEHUE UX aTroMoB. HaxoxxneHue B npupone.
du3ndyecKkue M XUMHUYECKHE CBOMCTBA rajoreHoB. CpaBHMTEIbHAs XapaKTEPUCTUKA TaJIOI€HOB.
[lonyuenne W npUMEHEHHE TaJOreHoB. XJyop. Puznueckne M XUMHUYECKHME CBOWCTBA XJIOpA.
[Ipumenenue xsopa. XnopoBoaopoa. Pusznyeckue cpoiictBa. [lonmyuenue. ComnsiHast Kuciora u cé
conu. KauecTBeHHas peakius Ha XJIOPUI-UOHBI.
Tema 4. Kucnopox u cepa. (9 uvacoB). IlonoxxeHne B NMEpPUOAMYECKOW CHCTEME XMMHYECKUX
3JIEMEHTOB, CTpoeHue ux aTroMoB. Cepa. AytoTponus cepbl. PU3NYECKUE U XUMUYECKUE CBOMCTBA.

Haxoxnenue B npupone. [Ipumenenue ceprl. CepoBoaopoa. CepoBoAOpOaHAS KUCIOTA U €€ COJIU.



KauectBennas peakius Ha cyiabdua-nonsl. Oxcua cepri(1V). dusndeckre u XUMHIECKUE CBOMCTBA.
[Tpumenenne. CepHucras kuciota u e€ conu. KayectBeHHast peakuusi Ha CyabQUT-HOHBL. OKCHA
cepri(VI). CepHast kuciaora. XMMHUYECKHE CBOMCTBA pa30aBleHHON M KOHIIEHTPUPOBAHHON CEPHOM
kucnoTel. KadecTBeHHas peakuus Ha cyib(ar- HOHBL. XHUMUYECKUE PEAKIMH, JIe)Kallue B OCHOBE
MTOJIyYEHUSI CEPHOM KUCIIOThI B IPOMBIIUIEHHOCTH. [ [puMeHeHne cepHOi KHCIIOTHI.

Tema 5. Azot u pocdop. (9 yacos). [TonoxeHue B MEPUOTUICCKON CHCTEME XUMUIECKIX JIEMEHTOB,
CTpOCHHE UX aTOMOB. A30T, (pu3nyecKkre M XUMHYECKHE CBOWCTBA, MOJYYCHHE WU NPHUMEHEHHE.
Kpyrosoport a3zora B npupose. Ammuak. ®usnyeckne 1 XMMUYECKHE CBOMCTBA aMMHUaKa, IOJIy4eHHE,
npuMeHenue. Conu aMMOHUS. A30THas KUCIIOTa U €€ cBoicTBa. OKUCIUTENbHBIE CBOMCTBA a30THOU
KHUCHOTHL. [lomydenne a30THOM KHCIOTHI B TA0OpaTOpHH. XMMHUECKUE PEAKIINH, JIS)KAIIHE B OCHOBE
IIOJIy4Y€HHUS a30THOM KUCIIOTHI B IPOMBIIITIEHHOCTH. [IprMenenue a30THoi kuciaotel. Coiau a30THON
KHCIIOTHI M UX TIPUMEHEHHE. A30THBIE yI00peHusI.

®ochop. Amnmorponus Qochopa. dusmyeckne U XUMHUECKHe cBoiicTBa (ochopa. Oxcupg
dochopa(V). Dochopras kucnora u e€ comm. PochopHbIE YIOOPECHHUS.

Tema 6.Yrnepon u xkpemuuid. (8 yacoB). [lonoxxeHue B MepuoAMUECKOM CHUCTEME XHMHUUYECKHX
3JIEMEHTOB, CTPOCHHE MX aTOMOB. YTriaepold. Anorponus yriaepoja. Pusndyeckue U XUMUYECKHE
CBOWCTBa yrijepoja. YrapHbId Tra3, CBOWCTBA M (DU3MOJOTHMYECKOE JEHCTBHE Ha OPraHU3M.
VYrnekucnelii ra3. YrojipHass kKuciora u e€ conu. KauecTBeHHast peakuusi Ha KapOOHAT-HOHBI.
KpyroBopot yrinepoza B npupoze. Opranndeckue COeAMHEHUs! yIriepoa.

Kpemuuii. Oxcun kpemuusa(IV). Kpemuuenast kuciota u e€ conu. Crexio. LlemeHr.

Tema 7. Metamnsl. Mertamnel B xu3Hu uenoBeka. (13 wyacoB). [lomoskenue weramnoB B
MEPUOJNYECKON CHUCTEME XMMHMUYECKHX 3JIEMEHTOB, CTPOEHHE MX aTOMOB. Meramindeckas CBS3b.
dusnyeckue CBOHCTBA MeETAIOB. P aKTUBHOCTH METAUIOB  (BIEKTPOXMMMUYECKUN Pl
HanpspKeHUH MeTauioB). XUMHUYECKHE CBOMCTBAa MeTaiioB. O01ue crnocoObl OMyUeHUsI METAILIOB.
CniaBbl METaJLIOB.

lenouynsie meTamibl. [lonoxkeHne MIENTOYHBIX METAJIOB B IEPUOJUYECKON CUCTEME, CTPOCHHE X
aToMoB. Haxoxnenue B mpupoie. Pu3ndeckre 1 XMMUYECKHNE CBOMCTBA IIEIOYHBIX MeTauioB. [Ipu-
MEHEHHE MIETOYHBIX METANIOB U UX COCTUHEHHH.

[lenoyno3emenpHble MeTaibl. [lonokeHHe HIENTOYHO3EMENBHBIX METAUIOB B NEPHOAUYECKON
CUCTEME, CTpOEHHE UX aToMOB. Haxoxxnenue B mpupojae. MarHuid M KalbLUi, UX BaKHEUIIUE
coequHeHus. JKECTKOCTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUSI.

Amomunnii. [TonoxeHnne amoMUHNS B IEPUOANYECKON CUCTEME, CTPOCHHUE ero aroMa. Haxoxaenue
B npupone. Pdusnyeckue U XUMHUYECKHME CBOMCTBA aloMuHHA. [IpuMeHeHHe antOMHUHUSL.

AM(pOTEpHOCTH OKCH/Ia ¥ THIPOKCHA ATFOMUHUS.



Keneszo. [lonoxenue sxene3a B MEPUOJAMYECKONM CHUCTEME, CTpOoeHHE ero aroma. HaxoxneHue B
npupoze. Puznueckrne U XMuMHUYECKHE CBOMCTBA keje3a. BaxHele coeIMHEHNs Kele3a: OKCUJIbL,
ruapokcuabl u conu xenesza(ll) u sxeneza(lll). KauecrBennsie peakiuu Ha vonsl Fe2+ u Fe 3+
Tema 8. Kparkuii 0030p BaXHEHIIMX OpraHuYeckux BemiecTB. CBs3b OPraHUYECKOW W
HEOPraHU4YeCKOW XUMHUU. 9 4acos.

[Ipeamer oprannyeckoi xumun. Heoprannueckue u OpraHuyecKre COSIMHEHUs. Y TIepOl — OCHOBA
*u3HU Ha 3emiie. OCOOEHHOCTH CTPOSHUS aToMa YIJIepo/ia B OPTaHUYECKUX COCTUHCHUSX.
VYrneBonopozsl. [IpeaenbHble (HaCHIIEHHBIE) YIIIEBOAOPOIbl. MeTaH, 3TaH, PoIaH — MPOCTEHIIINe
MPEJICTAaBUTENIM  TPEICNbHBIX  yriaeBogopoaoB. CTpykTypHblie (GOpPMYIbl  yIIeBOIOPOAOB.
['omosiornueckuii psa OpenenbHbIX YriaeBOAOpPoaoB. ['omonorn. PU3MYECKME W XUMHYECKHE
CBOMCTBA MPEACIbHBIX YIIIEBOAOPOI0B. Peakiuu ropenus u 3amemienus. Haxoxxnenue B npupoje
MpeAeNIbHBIX YIIeBOA0pOo10B. [Ipumenenne MeraHa.

HenpenenbHble (HEHACHIIIICHHBIE) YTIIEBOAOPOIbl. DTHIICHOBBIN pajl HETPEACIbHBIX YTIIEBOJI0POIOB.
Otunen. Ouznyeckue U XMMHUYECKHE CBOMCTBA ATUieHA. Peakius npucoenunenus. KauecTBeHHbIE
peakuuu Ha stuiieH. Peakuus nonumepusanuu. [lonustunen. [Ipumenenue sTunexa.
ALIETUIICHOBBIH P HETIPEACIIbHBIX YIIIEeBOA0poA0oB. AuetuieH. CoiicTBa aueruieHa. [I[pumenenue
aleTusIeHa.

[TpouzBoaubIe yrieBonopooB. KpaTkuii 0030p OpraHM4eCKUX COCTMHEHUM: OJTHOATOMHBIE CITUPTHI
(MeTaHoJI, ATaHOJI), MHOTOATOMHBIE CIUPTHI (ITUIIEHTIIMKOJIb, TIUIEPUH), KapOOHOBBIE KUCIOTHI
(MypaBbHHas, YKCyCHas), CIIOKHBIE 3(QUpBI, KUPHI, YriaeBoAbl (TJIOKO3a, caxapo3a, Kpaxmall,
LEJUTI0NI03a), AMUHOKHUCIIOTHI, Oemku. Ponib 6ekoB B opranusme.

[loHsiTHE O BBICOKOMOJNEKYJSIPHBIX BemiecTBax. CTpyKTypa MOJMMEPOB: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENIEHb NoJMMepu3aiu. [1oTudTHIIeH, MOMUIPONUIICH, MTOTUBUHUIXIIOPHI.

Peseps — 1 ugac.

TemaTuyeckoe MIaHMPOBaHUE

Ne HaszBanue tembl, pazniena KonnuectBo XapakTeprcTHKa OCHOBHBIX BUIOB yueOHO AESTENbHOCTH
YacoB.
8 Kiacc
1 IIpenmer xumun. 5 gacoB DopMupyIOT IEpBOHAYAITBHEIC TTPEICTABICHHS:
3HaueHHE XHUMUU. a) 0 BEILIECTBE, a TAKXKE O MPOCTHIX U CIOKHBIX BEIIECTBAX;

0) yMeHHE XapaKTepH30BaTh BEIIECTBA, HCIOJB3YsS I JTOTO HX
(bu3nyeckue cBONCTBA.

3HaueHue u PasBUTUE XHUMHHU B UCTOPUHU YECJIIOBEYECTBA. 3HaKOMSTCS C
11abopaTopHBIM 000PYAOBaHHEM, TPUEMAaMH OOpAIEHHS C HIM.
W3ywaloT mpaBWia TEXHUKHM O€30macHOCTH B KaOMHETE XHMUH.
W3y4aloT as TMO3HAHMS OKPYXKAIOLIETO MUpa Ppa3IHYHBIE METOJBI
(nabmoneHue, U3MEepeHNe, OBIT, IKCIEPUMEHT, MOJIETTUPOBAaHHE | JIP.),
IPOBOAAT J1abopaTopHsblil onbIT. [IpoBOAAT mpakTHUecKylo padoty, ¢
NPUMEHCHHEM HECIJIOXKHBIX 3KCIIEPUMEHTOB JUIA  JIOKa3aTeNbCTBA
BBIIBUTAEMBIX TIPEANOJIOKCHUH; ONUCAHUE PE3yJbTaTOB TUX PabOT.
3HaKOMATCS C B@KHEHWINMMH XHMM. IOHATHAMHU: (QusHdeckue Hu
XMMHUYECKHUE SBICHUSI, XUMUYECKasi PEaKIIHs;

y4aTcsi OTINYATh XUMUUCCKUE PEaKIUH OT (PU3HUESCKUX SIBICHUH




IlepBoHavanbHEIC
XUMHYECKHE MTOHATUA. 16
YacoB.

16 gacos.

dopmupoBaHHe 3HAHUI y4-Cd O COCTaBe aToMa M aTOMHOTIO sipa,
HMOHOB U MOJIEKYJI.

Y4yaTtcst XapakTepu3oBaTh BaXKHEHIINE XMMHUYECKHE IOHATHA: aToOM,
XUMUYECKUI 3JIEMEHT, MPOCThIe, CIIOKHBIE BEIIECTBA, Macca aToMa,
MOJICKYJIIpHas Macca; 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA.
BEBIUUCISAIOT: MacCOBYHO JIONI0 XMMHYECKOTO 3JeMeHTa Mo (opmyrie
COCIIMHCHHS. YUaTcsl COCTABIATh (POPMYIIBI OMHAPHBIX COCAMHCHUN TI0
WU3BECTHOM BAJICHTHOCTH JJIEMEHTOB, ONPEACNATh BAJEHTHOCTh U
3Hau€HHE BaJICHTHOCTH HEKOTOPHIX XUMHUYECKHX AJIEMEHTOB; HAa3bIBATh
OMHApHBIC COEAWHEHHUS.  COCTABIATH YPAaBHEHUS XHM. DEaKIHH,
ONpeNeNiATh THIBl PEAaKUUi. ONPENessITh PeareHTbl M MPOLYKTHI
peakuuy;

paccTaBnsaTh K03()(HUIIMEHTHI B YPAaBHEHUAX PEAKIMii HA OCHOBE 3aKOHA
COXpaHEHHUsI MacChl BEILIECTB

Kommuectsennsie
OTHOILIEHUS B XUMHUH.
3HAYUMOCTh
CTEXHOMETPUH IS
XHMHUYECKON
MPOMBIIIIICHHOCTH.

6 4acos.

3HAKOMSATCS C TTOHATHSIMU — MOJIb, MOJIIpHast Macca, MOHﬂpHBIﬁ O6T)GM,
ra30BbIE 3aKOHBI. Y4YaTcst peuaTth 3aa4u 110 YPaBHCHUAM XUMHUYCCKUX
peakunﬁ. Breruncienus B pa60Te XUMHUYECKON MNPOMBIIIJICHHOCTH.

Kucnopoxn. Boznyx u ero
COCTaB.

5 gacoB

VYyarcs XapakTepuszoBaTh KHUCIOPOJ KaK XHUMHUYECKUH JJIEMEHT HU
MPOCTOE BEIIECTBO; pACIO3HABATh OINBITHBIM IyTeM KHCIOPOJI.
CIOCOOBI TONYYCHUs] KHCIOpPOJa M ero (U3WYECKHe CBOMCTBA.
XUMHUYECKHe CBOHCTBa kuciopona. [Ipumenenue.

M3y4arT nporecchl - TOPEHUE W MEJICHHOE OKHCIICHHE. TermoBoi
3¢ dekt peakuuit

[IpoBoaAT TpaKTHYECKYIO paboTy, ¢ TMPUMEHEHHEM HECIOXKHBIX
9KCTIIEPUMEHTOB JJIsl TOKA3aTeNbCTBA BBIABUTAEMBIX IMPEIATIONOKEHHT;
OIMCaHHE PE3YJILTATOB ATUX pPaboT DKoJIOTHs aTMOC(hepHI.

Bonopon

3 gaca

VYuarcst XapakTepu3oBaThb BOJOPOJA KaK XHMMHUUYECKMH 3JIE€MEHT U
IIPOCTOE BEILECTBO, PACIIO3HABATH ONBITHBIM IIyTEM BOJIOPOL

W3yuaroT cBOMCTBa BOAOPOJ KAK ONBITHBIM ITyTEM

3aKperuIsioT MOHATHS 1o TeMe «Bogopomy ¢ pemrenne ynpakHeHHH 1
3amad.

3HaKOMSATCS C TOHSATHSIMH 10 KOHIEHTPAIMH PAacTBOPOB, PEIIAIOT
3am1a4n

PactBopsl. Boga.

6 JacoB

W3yyaroT ¢pusnyeckie 1 XHMUYECKHEe CBOHCTBA BOJIBI.

[IpoBoasT mHpakTUYECKYO paboTy, C IPHMEHEHHEM HECIOXXHBIX
SKCIIEPUMEHTOB AJIs 10Ka3aTeNbCTBA BBIABUIAEMBIX NPETIONOKEHUI;
OTIMCaHMe Pe3yNbTaTOB ITHX PaboT

3aKkperuIfloT TOHATHS MO TeMaM, peIlaeM 3aJadd, COCTaBISIOT
YpaBHEHHUS PEAKLUM.

KonTtpons ymenuit u 3Hanuit mo temam: «Kucinopon. Bomopon.
PactBopsl. Bona»

OCHOBHEIE KJIACCHI
HEOPTraHUIECKUX
COEIMHEHUI.

11 gacoB

Yuatcst Ha3bIBaTh COCANHECHUS U3YUCHHBIX KITACCOB (OKCHIOB, KHCIIOT,
OCHOBaHUil, coJsiell); omnpenensTb NPUHAUIKHOCTh BEIIECTB K
OTIPENICICHHOMY KIIacCy COCAMHEHUMN (OKCHIaM)

W3ydaloT XHMHYECKHE CBOICTBA OCHOBHBIX KIJIACCOB XHMHYECKHX
BEIIECTB, COCTABISIOT YPaBHCHUS XUMHYECKUX PEaKIUi, H3ydaroT
B3aMMOCBSI3b HEOPTaHUUECKHUX BEIIECTB

[IpoBOaAT TpaKTHYECKYIO paboTy, ¢ TpPUMEHEHHEM HECIOXKHBIX
SKCHepI/IMeHTOB JUIL 1O0Ka3aTeJIbCTBA BBIABUT'ACMBbIX npeﬂnonomeﬂnﬁ;
OTHMCAHKE PE3YIbTATOB 3TUX PAbOT

Ilepuoauueckuii 3aKoH u
MepuoYecKas CHCTEMa
XHMHYECKHX DJIEMEHTOB
J. U. Menneneesa. Bxman
OUSIU B co3gaHuU HOBBIX
3JIEMEHTOB

7 gyacoB

Vyarcs xapakTepu3oBaTh BKHEHIIINE XUMUYECKUE TIIOHSATHS:
XUMHAYECKUI DIIEMEHT, KTacCH(PUKAIHS BEIIECTB. YYaTcsi MOHUMATh U
XapaKTepPH30BaTh OCHOBHBIC 3aKOHBI XHMHH: NMEPUOJHMYECKHN 3aKOH.
W3ydaroT cTpoeHHEe TEepPHOIUYECKON CHCTEMBI, CTPOEHHE aToMa,
CTPOCHHUE AIIEKTPOHHBIX 000JI0YEK aTOMOB, COCTABIISIOT JJIEKTPOHHBIC
(OpMyNbI  aTOMOB, COCTOSIHHE OJJICKTPOHA B aTOMax, 3HAYMMOCTH
MEPUOJNYECKOTO 3aKOHA JUIsl M3yYEHHUS CBOWCTB BELIECTB U
B3auMOCBs3U BeniecTB. Paborta JISIP OUSIM B co3gaHud HOBBIX
3JIEMEHTOB, MEKIYHAPOAHBIE CBSA3H.

CrpoeHue BelecTB.
XuMHYeCKas CBA3b.

7 9acoB.

VYuaarcsi OOBSACHATH XMMHUUYCCKUE IOHSATHS: SJIEKTPOOTPHIATEIHHOCTH
XMMHYECKUX DJIEMEHTOB, y4arcs OOBACHATh XUMUYECKHUE ITOHSTHS:
XUMHUYECKasl CBsI3b, KOBAJEHTHAs CBS3b; OTIMYATh BB KOBAJIECHTHOMN
CBSI3U, COCTaBIATb CXEMbl O00pa30BaHHMs MOJIEKYJ C KOBAaJCHTHOM
CBSI3bI0, C MOHHOM CBS3bI0. YUaTCs OT/INYATh IOHATHS — BAJICHTHOCTD U
CTENEeHb OKUCIICHNUS, HAXOAUTh 3HAYCHUS STUX MOHATHH 10 TIPaBUIAM U
¢dhopmynam.




3HAKOMSTCS C IOHATHEM - OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIC
peakiuy, ICKTPOHHBIN OaslaHC.

10

0O60011eHrE IO KypCy
XHMHH.

2 gyaca

3akperisieM OCHOBHbIC IOHATHUS Kypca XMMUH B YIIPAKHEHHAX, 3a1a4axX

9 xmacc

MHoroo6pasue XUMHUYECKHIX peaknuii. 15 gacos.

Knaccuduxarms
XUMHYECKHUX peaKiuii.
3nauenue OBP B npupoze,
HPOMBIIUIEHHOCTH

5 yacoB

XapakTepu30BaTh BOKHEHIINE XUMHICSCKHE TOHATHS: KiacCH(UKALHS

XUMHYECKUX PEaKUUil pPa3IudHBIMUA CIIOCO0aMH,  OKHUCIHUTEIbHO-
BOCCTaHOBHUTEIbHbIE  PEAKIHMH,  OKUCJICHHE,  BOCCTAHOBICHHE,
OKHCIIHTEIh, BOCCTAHOBUTENb, CTCIICHh OKUCIICHUS; TEIUIOBOU ddeKT
XUMHAYECKOW PEaKIUM, DK30 M SHJOTCPMHUECKHE PEaKIHH, CKOPOCTh
XIUMHAYECKOW PEaKIMd W 3aBHCHMOCTB €€ OT Pa3lIHMYHBIX (aKTOPOB,
KaTallM3aToOphl, MHTHOWTOPBI, XWMHYECKOE PAaBHOBECHE, YCIOBHUS
HECOOPATHMOCTH  PEaKIMH, YCIIOBHS CMCIICHUS  XHMHYECKOTO
paBHOBeECHS; Pone OBP B oOMeHe BemIecTB, B OKpYy»Karolieh
cpeze,

Teopus
3JIEKTPOJINTHUECKOM
Jccoluanuu

10 gacos

3HAKOMHMCSI C TOHATHAMH: OJICKTPOJIHMTHI W  HEJIEKTPOIUTEL,
JJIEKTPOJIUTHYECKAs TUCCOLUALNS; HOHBI, KATUOHBI U aHHOHBI, CTEIICHb
EKTPOJIUTUUECKOH JIMCCOIMALNY, CHJIBHBIC SJIEKTPOJIUTHI, cllabble
JJIEKTPOJIUTBI,  ONpENeNIieM IOHATHS «KHUCIOTBI», «OCHOBaHUS,
«comu» ¢ mosunmi TDJl, peakuuu HOHHOTO OOMEHA; H3y4aeMm

OCHOBHBIE 3aKOHBI XHUMHHU: OCHOBHBIC IIOJIOKEHHS TEOPHHU
3JEKTPOIUTHYECKON nuccormanuu; npuHun Jle-lllarense, cymHocTh
peakuuii HOHHOTO OOMEHa; YYHMMCS 3aluCHIBATh  yPaBHEHHS
JIUCCOLMAIMM  KHUCJIOT, OCHOBaHMH, COJIEH; YpaBHEHHS peaxiui
HOHHOTO OOMEHa B MOJIEKYJISIPHOM, ITOJTHOM M COKpAaIeHHOM HOHHOM
BHJIe; IPOBOJUTH SKCIIEPUMEHT, coburoiast npasmia Th.

MmHoroo6pazue BemecTs. 43 yaca

Hemeramnel.  ['amoreHsl.
Ponp  HemeramioB B
npupoe

5 gacoB

WzydaeM moONOXKEHHE B TEPUOTUYECKOH CHCTEME XUMHYECKUX
9JIEMEHTOB, CTPOCHHE HX aToMoB. HaxoxIeHwe B TpHpOZeE.
Ousznyueckne W XUMHAYECKHE  CBOWMCTBa  raimoreHoB. [laem
CPaBHUTENBHYIO  XapakTEPHCTHKY  TAJOTEHOB,  IONYYEHHE U
MPUMEHEHHUE TaJoreHoB. Xiop. dusnveckue U XUMHUYECKHAE CBOHCTBA
xyopa. [Ipumenenune xiopa. Xaopoogopos. dusznyeckre CBOHCTBA.
ITonmyuenue. ConsHast kucinora u c€ conu. KauecTBeHHas peakuus Ha
XJIOPUI-MOHBL. POJNb HEMETAIOB B MNpHPOAC: B padoTe >KHUBBIX
OpraHu3MOB, O00Opa30BaHWHM BAKHEWIIMX NPUPOTHBIX COCTUHECHHH,
BIIMSTHUE Ha OKPY’KAIOIIYIO CPELy.

Onpenenars MOJOXKEHHE HEMETAUIOB, METAUIOB B IEPHOIUYECKON
TabnHIe M CTPOEHWE WX aTOMOB, OCOOCHHOCTH CTPOCHHUS aTOMOB;
HaXOXICHUEC B TPHUpPOJE, (PHU3MUYCCKHE W XHMHYECKHE CBOICTBA;
MONYyYCHWE W  TPUMCHEHHWE. YMETh JaBaTh CPaBHHUTEIBHYIO
XapaKTePUCTHKY HEMETAIIIOB, METAJUIOB. 3HAKOMSTCS CO CTPOSHUEM U
CBOMCTBAMH  COCIMHEHWH HEMETAUIOB, METAJUIOB;  OKCHJAMH,
THIPOKCHIAMH, COJSIMH. 3HATh BaKHEUIINE XUMHUYECKHE ITOHITHUS:
MeTaJUTHUeCKass XUMHUYIECKasi CBsI3b, METAJUTMUECKAsT KPHCTAIUTNIECKAs
pelIeTKa; METaTyprusi, CIUIaBbI, CHOCOOBI IONYYECHUS METaJUIOB;
0COOEHHOCTH CTPOCHHUSI M CBOICTB aTOMOB, HAaXOXXICHHE B TPHUPOJE,
(¢u3uUecKkre W XWMHYECKHE CBOWCTBA, TOJNyYeHHE W TPHMEHEHUE
IICJIOYHBIX, MICIOYHO-3EMECIIbHBIX MCTAJIJIOB, KaJlbllUsd, aJTOMHWHMHA,
JKelie3a U MX COCIMHCHHUN; KAueCTBEHHBIC  pEaKiMd Ha  HOHBI
MECTaJIJI0OB, KUCIIOTHBIX OCTATKOB, TF€HETUYCCKYIO CBA3b
COCUHCHUM;

XapakTepu3oBaTh  OOBSICHATH  (U3MUYECKHH  CMBICI  aTOMHOTO
(TTIOpsIIKOBOTO) HOMEpPa XUMHYECKOTO JJIEMEHTa, HOMEPOB TPYIIIHl H
rmepuoja, K KOTOPHIM DJJIEMEHT TMPHHAMICKHT B TEPHOANICCKON
cucreme J[.JM. MenneneeBa, 3aKOHOMEPHOCTH H3MEHEHHsI CBOMICTB
OJIEMEHTOB B INpPEaAciax MajlblX INEPUOAOB W TIJIaBHBIX IOATPYIIII,
06'bﬂCHﬂT]> B3aUMOCBA3b CTPOCHHUA U CBOﬁCTB;

COCTaBJIATb YPAaBHCHUA peaKLIl/Il\;I, YKa3plBaTb HX THUII, Ha3bIBaTh
IPOIYKTHl PEaKIii, 3aMHUChIBaTh YPAaBHEHUS PEAKLUil, OTPa)KaroLUIux
TCHETHYECKYI0  CBSI3b;  PAcllO3HABaTh  BCHIECTBA,  HCIOJIB3YS
Ka4eCTBCHHBIC PEAKIMH; OCYIIECTBISITh PEAKINH, JIC)KAIINE B OCHOBE
LICTIOYKH TIPEBPAICHUI; COCTABJIATh YPaBHCHUS HMOHHBIX PEAKIIHIA,
OKHUCIIHTEIILHO-BOCCTAHOBUTEIIHHBIX PEaKIIHH.

Kucnopon u cepa.

9 yacoB

N3yyaeM mnosio)keHME B MNEPUOAMYECKOW CHUCTEME XHUMHUYECKHUX
3JIEMEHTOB, CTPOEHHE HX aTOMOB, aJUIOTPOIHIO cepbl. Pusnueckue u
xumuueckue cpoiictBa. Haxoxnenue B npupoge. [Ipumenenue cepsl.
M3ydaeM u cpaBHUBAaeM OCHOBHBIC COCIUHEHHsI CEpbl, UX CBOMCTBA,




IpUMEHEHHe, 3HaUeHHE: CEPOBOJIOPOJI, CEPOBOIOPOIHAS KHCIIOTa H €€
comu; okcunsl ceprl(lV) u okcun cepri(VI), ux  ¢usnueckue u
XMMHYECKHE CBOIICTBA; CEpHUCTAsI KHCIIOTA U €€ COIM, CepHas KUCIOTa
— OCOOCHHOCTH €€ CBOHCTB - CBOHCTBa pa30aBIeHHOW U
KOHLEHTPUPOBAaHHON CEpHOM KuCIOoThl. IIpoBoaMM KadecTBEHHBIE
peakiys Ha Cynb(QHUI-HOHBI, Cyibdar- HOHEL I3ydaem XuMmmdeckne
peakIyy, JeXallde B OCHOBE IIOJMYyYCHHS CEpHOH KHCIOTHl B
HPOMBIIIICHHOCTH.

A3sor u pocdop 9 gacoB

Wzyuenne ocoOeHHOCTEl CTpoeHHs aToMOB a3oTa, (ocdopa,
CpaBHEHHME HX BAJICHTHOCTEH, XMMHYECKHX M (DM3MUECKHX CBOMCTB.
O3HaKOMJIEHHE CO CBOWCTBaMH COEIWHEHHMH a3oTa, ¢docdopa —
OKCHIBI, KMCIOTHI, conu. VX 3HaueHue, npumeHeHue. CocraBieHue
OKHUCJIUTENIbHO-BOCCTAHOBUTEIbHBIX ~ PEAaKIMiA  A30THOM  KHCIOTHI,
MpOBE/ICHNE KaUeCTBEHHBIX peaKIuii Ha HOHbI aMMOHMSI, HUTPaT-HOHA.

Vriepoa u KpeMHHA. 8 yacoB

M3ydaem u cpaBHHMBaeM IOJ0XKEHHE aTOMOB yIJIEpoAa, KPEeMHUs B
HNEpUOJUYECKO cUCTeMe XUMHMYECKUX IEMEHTOB, X BaJICHTHOCTD,
XAUMHUYECKHe ¥ (U3HYECKHE CBOMCTBA. aAIIOTPONHIO  YTJIEpoJa.
M3yyaem u  cpaBHUBaeéM OCHOBHBIE CBOWMCTBA, IOJy4Y€HHE,
pUMEHEHHe, TOTy9YeHNEe OCHOBHBIX COSIMHEHUH yTiIepoa i KpeMHUS:
OKCHJIBI, KUCJIOTBI, COJIU: yTapHbI Ta3, CBOMCTBA U (PU3HOIOTHIECKOe
JieicTBHE Ha OpraHu3M, yriekucielil ra3. IIpoBoauM kauecTBEHHYIO
peakiys Ha KapOOHaT-HOHBI.

Metamnel. Metamiel B | 13 yacoB
JKM3HH YEJI0BEKA.

W3yuaeM 1OJIOKEHHE METAUIOB B IEPUOJUYECKOM  cUcTeMe
XUMHUYECKUX 3JICMEHTOB, CTPOCHUE UX aTOMOB. MeTaluinueckast CBA3b.
®usnyeckue CBOMCTBA METALUIOB. PsAJ  akTUBHOCTH METAJUIOB
(3MEKTPOXUMHUYCCKIHA PpAA HANPSHKEHUH METawioB). XHMHYECKHE
cBoiicTBa MeTayutoB. OOmue croco0b! mody4eHust MeTawioB. CIuTaBsl
METaJLIOB.

OCOOCHHOCTH CBOWCTB IIETOYHBIX MeTawioB. HaxoxneHue B
npupoze. Pusuueckue U XUMUYECKUE CBOMCTBA LIETIOYHBIX METAUIOB.
IIpuMeHeHMe 1eIOYHBIX METAIIOB U UX COEAUHEHUH.

CpaBHUBaeM CBOWCTBa, CTpPOCHUE, IPUMECHEHHE IIEJIOYHBIX U
MIEITOYHO3EMENTbHBIX METAJLIOB.

Nzyuaem amM(OTEpHOCTh AMIOMHHUS U €r0 coequHeHHd. I[IpoBommm
MPaKTUIECKHAE OIBITHI Ha TpuMepe aM(OTEpHOCTH OKCHAA H
THAPOKCHIA AaTIOMUHHSI.

N3yuaeM nosioxeHue sxelie3a B IepuoJUIecKoil cucteMe, CTpOeHUE ero
aToma. Haxoxnenue B npupose. @uzndeckue U XUMUYECKUE CBOUCTBA
xerne3a. Baxuelue coeanHeHMs jkelle3a: OKCHUIbI, TUAPOKCUABI U
comu xene3a (I1) u xenesa(lll). KauecTBenHbie peaknuu Ha HOHBI Fe2+
u Fe 3+ MecTopoKIIeHHsI METAJIIOB, HX MPOM3BOJCTBO, 3HAUCHHUE .

OpraHudeckne BemiecTBa. | 9 gacos
CB3b OpraHMYECKOH U
HEOPraHW4eCKO XUMHU.

XapakTepusyeM BaKHEHIIME XMMHUYECKHE MOHSTHS: OpPTaHUYECKas
XHMMUsI, OPTaHUYECKHE BEIIECTBA, XHMHUYECKOE CTPOEHHE, BAJICHTHOCTD,
TOMOJIOTH, TOMOJIOTMYECKHH  psii, TOMOJIOTHYECKas  Ppa3HOCTb,
H30MepHs, U30MEpBI, MIPE/ICNIbHBIC YIIICBOJOPOABI, AJIKEHBI, aJIKHHBI,
(GyHKUMOHANBHAs ~ TpYINa,  CHUPTBL,  KapOOHOBBIE  KHCIOTHI,
KapOOKCWIbHAsl TPYIIA, CIOXHBIE 3(PUPBL, >KUPBIL, AMHHOKHCIOTHI,
Oenku, MOHOMEp, TOJHMMep, CTPYKTYpPHOE 3BEHO,  peaKuus
MoJIMMepH3alui; o0uryo (GopMyiy alKaHOB, TOMOJOTHUYECKHH PSiI
METaHa, HaxO)KIEHHE AKAaHOB B IPHPOJE, IOJyYeHHe, CBOWCTBA
QIIKAHOB Ha MPUMepe MeTaHa, IPUMEHEeHHe; 00MIyI0 (OpMyITy aIKeHOB,
TOMOJIOTHYECKHH PSII JTHJIEHA, MOJyYeHHe, CBOWCTBA AalKEHOB Ha
npuMepe  JTHICHA, MNpHUMEHEHHe;, oO0myro (GopMyay aJKHHOB,
FOMOJ’[OFH'—[CCKHI\/’I pAd au€TUIICHA, IMOJYYCHHEC, CBOﬁCTBa AJIKHHOB Ha
npUMepe aleTUiIeHa, NpUMeHeHHe; GOpPMYJIbl U BaXKHEHIIINE CBOMCTBRA,
NPUMCHECHUE U BIIMAHUE HA OPraHU3M YC€JI0BEKA OJHOATOMHBIX CIIUPTOB
(MeraHoNa, 3TaHONA), MHOTOATOMHBIX CIHPTOB (TIHIEPUHA); |
Ba)KHEHIIIHe CBONCTBA KAapOOHOBBIX KHUCIOT (YKCYCHOH), IPHMEHEHHE
KapOOHOBBIX KHCIIOT, CJIOXKHBIX 3(DUPOB, GHOIOTHIECKYIO POIIb JKUPOB;
Ba)KHEUIIINX MPEICTaBUTEIICH YTIIEBOIOB, HX MOJIEKYJISIPHBIE (HOPMYIIBL,
CBOﬁCTBa, 3HAQYCHUC B INPUPOAE U B XKHU3HU 4YCIOBCKA, Ha3BaHUA
BaXHEUIIIMX aMHHOKHUCIIOT, MX CBOMCTBA, OHOJOTHYECKOE 3HAYEHHE;
(yHKIMK OENKOB; CBOWMCTBA, MPUMEHEHHE MOJUMEPOB Ha NpUMEpE
MOJIMATUIICHA, MOJMBHHUIXJIOPHIA. Ha3BaHMs BaKHEHILINX
AMHUHOKHCIIOT, UX CBOWCTBA, OMOJOTHYECKOE 3HAYCHHE; (YHKIINU
OenkoB; cBOMcTBa, mnpuMeHeHHe. CBsA3p C  HEOPraHWYECKHMH
BEI[CCTBAMH.

ITepedyenn 1a00paTOPHBIX H NPAKTHYECKHUX PaldoT.




8 kunace

[Tpaktuyeckas padora Nel. [IpaBuia TeXxHUKH 0€30MACHOCTH B KaOMHeTe XUMHUH. O3HAKOMIICHHE C
1a00paTOPHBIM 000PYIOBAaHHEM.
[Ipaktrueckas padota No2. OuncTKa 3arps3HEHHON MTOBAPEHHOM COJIH.
[IpakTrueckas padota Ne3. [TosrydeHue v CBOM KHUCIOpOA.
[IpakTuyeckas pabora Ne4. [IpuroroBiieHre pacTBOPOB COJICH C OMPEIEICHHON MacCOBOM JoJei
pPacTBOPEHHOIO BELIECTBA
[TpakTrueckas padota Ne5. «CBoMCTBa KMCIOT OCHOBaHHH, COJICH
[IpakTuueckas pabota Ne6. Pemenue sxkcnepuMeHTaNbHBIX 33a4 110 TeMe «OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCIMHEHUI
JlaGopaTopHbIE OTIBITHI:

1.PaccmoTpenue BemecTB ¢ pa3HbIMU (PU3MUECKUMU CBOMCTBAMH.
2.Pa3znienenue cMecu ¢ MOMOLIBIO MarHuTa.
3.IIpumepbl PU3NIECKUX U XUMUYECKUX SBIICHUH.
4.Turnpl XUMUYECKUX PEAKIIHUIA.
5. Peakuus pasiioxeHus Mmanaxura.
6.Peakuust 3aMenIeHUsI MEIH HKEIIE30M.
JlaGopaTopHBIE OTIBITHI:
7.03HaKkoMIIeHHE ¢ 00pa3iiaMu OKCHIOB.
8.[Tomyuenue Bogopoaa
9.B3aumozelicTBruE BOIOPOAA C OKCUIOM MEJIH.

10.0OmbITHI IO CBOMCTBAM OCHOBAaHUU

11. OnbITHI 110 CBOMCTBAM KHUCIIOT.

12.B3aumopeiicTBre THAPOKCH 1A ATFOMUHUS CO MIEIOYBI0 U KUCIOTAMH.

9 kJjacc.

[IpaxTuueckas padorta Ne 1. Pemenue skcriepuMeHTaNbHbIX 3aa4 1o TeMe «CBOoiCcTBa KUCIIOT,
OCHOBAHMH U COJIEH KaK JIEKTPOJUTOBY

[IpakTruyeckas pabora Ne 2. M3yueHue CBOMCTB COJISTHOM KUCIOTHI.

[IpakTuyeckas pabora Ne3. Pemienue skcriepuMeHTaIbHBIX 33a4 1o TeMe «Kucaopos u cepay.
[IpakTuueckas pabora Ne4 «IlomydeHue u cBoiicTBa aMMuaKka»

[Tpaktrueckas padota Ne5. [Tomydyenue okcuaa yrinepoaa (IV) u uzydenue ero CBOMCTB.
Pacnio3naBanue kapOOHATOB.

[IpakTuyeckas pabora Ne6. Perenune skcriepuMeHTaNbHBIX 3a/1a4 10 TeMe «MeTallibl 1 UX
COCIUHECHUS.

JlaGopaTopHBIE OTBITHI:
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Peakunu oOMeHa MeXly pacTBOpaMU 3JIEKTPOJIUTOB

KauecTBeHHbBIE peakMK Ha COJIIHYIO KUCIIOTY U XJIOPHUJIBIL.

3HAKOMCTBO C 00pa3amMu MPUPOIAHBIX CYJIb(PHUIOB, CYITbPATOB.

PacnioznaBanue cynbhua-, cynbQuT- u cyiabhaT- HOHOB B pacTBOpE.

BzauMonelicTBue cojiell aMMOHUS CO IIETOYaMHU.

KauecTBeHHBIE peakiMy Ha YIVIEKUCIIBIN Ia3.

KauectBennsie peakiuu Ha KapOOHAT- HOHBI.

[Tonyuenue ruapokcuia aNFOMUHNS U B3aUMOJECHCTBUE €r0 ¢ KMCIOTaMU U IIeJI0YaMH.
[Tonyuenue u coiictBa ruapokcuaoB xenesa (I1),(II ), kauecTBeHHBIE peaKIMK Ha HOHBI

Kee3a.



