Ynpasienne o0pa3oBanus aAMHHHCTpanuu r. Opia
MYHHIHNA/IbHOE 010/1KeTHOE 001meo0pa3oBaTe/ibHOE YUPeKIeHHE —
Junei Ne28 r. Opaa umenn aaxabi I'epost CoBerckoro Corosa
I''M. llapmuna

PaccMoTpeHo YTBEP)IQMIH(F)“ TN

Kadeapa eCTeCTBEHHbBIX HayK ﬂupeg@f&p‘MBOY en Ne28 r. Opna
[Tporokon Nel or L4 0¢ 2016 ‘ , \
(Qacf// C.K. Octposenkas [ls A Bomukos

e

COI'JIACOBAHO Mpuxas Ne 72547 ov 2% O3-_ 2016
3am. aupekropa o YBP R4

M.B. JIunoBenkas \SCHANE
nﬁn T4 w 2016 N

PaGouyasi nporpaMmma no yueOHOMY npeaMeTy XHMHUS
s 9 kiacca

ABtop-coctaButensb: B.JI. Jlanues

2016



. MIOSACHUTEJIbHASA 3AIIMCKA
Hacrosimass paGouast yueOHas mporpamMma 0a30BOTO Kypca «XuMuUs» I 9 Kitacca cpeaHei
0011e00pa3oBaTeIbHOM  IIKOJIBI  COCTAaBJICHa Ha OCHOBE (pelepaJbHOrO  KOMIIOHEHTa
roCy/IapCTBEHHOrO0 00pa3oBaTeNbHOIO CTaHAapTa 0a30BOro ypoBHS o0OmIero oOpa3oBaHMs,
yrBepxkaAEHHOro npuxkazom MO P® Ne 1312 ot 09.03.2004 roma u aBTOPCKOM MHpOTrpamMMbl
INa6puensu O.C. , omybaukoBaHHOM B cOopHuke «IIporpammel kypca xumuu i 8-11 kitaccoB
obmieoOpazoBarenpHbix yupexaenuin /O.C. T'abpuensH. — 3-e wu3d., mnepepaboTaHHOE U
nonosHeHHOEe — M.: [Ipoda, 2010».
OcHOBHOW 3amauell Kypca SBISIETCS MOJArOTOBKA Y4YalIMXCS Ha YpOBHE TpeOOBaHMIA,
npenbsaBiasieMbix O0s3aTeIbHBIM MUHUMYMOM COJIEP)KaHUS 00pa30BaHUs MO0 XUMHH.
Pabowyas mporpaMMa MO XUMHHM COCTaBJieHa Ha OCHOBE (heepansbHOTO KOMIIOHEHTa
roCy/IapCTBEHHOI'0 CTaHAApTa OCHOBHOT'O 00IIEro o0pa3oBaHMsl.
OCHOBHBIMU TpOOJIEMaMH XUMHH SBISIOTCS H3Y4YEHHE COCTaBa M CTPOCHHUS BEIIECTB,
3aBHCHUMOCTH MX CBOMCTB OT CTPOEHHS, KOHCTPYHPOBAHHE BEIIECTB C 3aJaHHBIMU CBOWCTBaMH,
HCCJIE0BAHNE 3aKOHOMEPHOCTEN XMMUYECKUX IIPEBPALLECHUN U IIyTeH YIIPABICHUS UMHU B LEJSAX
MOJTyueHUsl BEIIeCTB, MarepuanoB, sHepruu. I[losromy, kak Obl HU pa3iIMyYaIiCh ABTOPCKHUE
OporpaMMbl M y4eOHHMKM 1O TJIyOMHE TPAaKTOBKM M3y4aeMbIX BOIPOCOB, HX YydeOHOe
coJiep’kaHue JOJHKHO 0a3MpOBaThCs Ha COJEP>KAaHUU Kypca MOCTPOSHHOTO M0 KOHIIEHTPHUECKOMH
KoHIenuu. OcoOEHHOCTh MTPOTPAMMBI COCTOUT B TOM, YTOOBI COXPAHUTh BBICOKUH
TEOPETUYECKHI YpOBEHb U CieNaTh OOyuyeHHE MaKCUMalbHO pa3BuBaromuM. [losTomMy Bech
TEOPETUUECKUIM MaTepuasl Kypca XMMHUM paccMaTpUBAETCs Ha IEPBOM rojay OOyueHus, 4To
MO3BOJIIET 0OJIEe OCO3HAHHO U TITYOOKO M3y4uTh (PaKTUYECKUN MaTepuall — XMMHIO JIEMEHTOB U
MX COCIUHEHHIA.
Takoe MmocTpoeHHE MPOrpaMMbl J3aeT BO3MOXKHOCTh pPa3BUBATh MOJy4YEHHBIE MEPBOHAYAIBHO
MOJTy4YEeHHBIC 3HAaHUS Ha O0TaTOM MPAaKTUYECKOM YPOBHE.
W3yuenue xumun B 9 KJiacce HaIlPaBJICHO HA TIOCTIXKEHUE CIIEAYIOIUX 1eJeil U 3a1a4:
[lenp 1 3agaum Kypcea:
- YCBOGHHME BaXHEHIINMX 3HAHUN 00 OCHOBHBIX TMOHSATHUSX U 3aKOHAX XUMHUH; XUMHUYECKOU
CUMBOJIUKE;
- OBNQJCHHE YMEHHUSMHU HaONIOJaTh XUMHUYECKHE SBJICHHS, TMPOBOJUTH XUMHUYECKHI
OKCTIEPUMEHT, TIPOU3BOIUTH PACUEThl HA OCHOBE XMMHYECKUX (POPMYI BEHIECTB U ypaBHEHHU
peaKkuuii;
- pa3BUTHE I[103HABATEJIbHBIX HHTEPECOB M HHTEIJIEKTYaJbHBIX CIIOCOOHOCTEH B IpoIecce
MPOBEJCHUS XMMHYECKOTO OJKCIEPUMEHTa, CaMOCTOSITENILHOTO TPUOOpETEeHUsT 3HAHUU B
COOTBETCTBUU C BO3SHHKAIOIIMMH KU3HCHHBIMH ITOTPEOHOCTSIMU;
- BOCITUTaHHE OTHOLIEHHSI K XUMUU KakK K OJHOMY U3 (PyHJaMEHTATbHBIX KOMIOHEHTOB
€CTECTBO3HAHHUS U AJIEMEHTY O0II€4eI0OBEUEeCKON KYJIbTYphI;
- IPUMEHEHHE MOJIYUeHHBIX 3HAHUN U YMEHU 17151 6€30MacHOr0 MCIIOIb30BAHUS BEIECTB U
MaTepuasoB B OBITY, CEILCKOM XO03HCTBE U Ha MPOU3BO/ICTBE, PELICHHS MPAKTUYECKUX 3a/1a4 B
MOBCEHEBHOM KU3HU, IPEIYIPEXKICHUE SIBICHUH, HAHOCSIIUX BpeJl 3J0POBbIO YETIOBEKA U
OKpYKarolllei cpee;
- IPUMEHEHHE TTOJIYUeHHBIX 3HAHUN U YMEHUH 17151 6€30MacHOr0 MCIIOIb30BAHUS BEIECTB U
MaTepuasoB B OBITY, CETLCKOM XO03HUCTBE U Ha MPOU3BOJICTBE, PELICHHS MPAKTUYECKUX 3a/1a4 B
MOBCEHEBHOM KU3HU, IPEIYNPEKICHUE SIBICHUH, HAHOCSIIUX BPeJl 3/J0POBbIO YEJIOBEKA U
OKpYKalolleu cpene.

KomuuectBo yueOHbIX yacoB — 70 (2 yaca B Heziento — 35 y4eOHbIX HEeb).
N3 Hux:
KOHTpPOJIbHBIX paboT — 4 yaca
NPaKTUYECKUX paboT — 6 4acos.



1. ®EJJEPAJTHHBIA KOMIIOHEHT TOCYIAPCTBEHHOI O CTAHJIAPTA OBIIIEIO OFPA3OBAHHUS

CTAHIOAPT OCHOBHOIMO OBLLIEMO OGPA3OBAHUA
Mo XM

H3yuenue xumuu Ha cmynenu OCHOBHO20 00uiez0 00PA306AHUA HANPAGICHO HA 0OCHMUMICEHUE
cnedyruux yeneii:

° OCBOCHME BAaKHEHIIUX 3HAHUI 00 OCHOBHBIX ITOHATHIX U 3aKOHAX XHUMHU, XHUMHYECKOH
CHMBOJIUKE,
L4 OBJIAICHUEC YMCHUSAMHU Ha6JIIOI[aTB XUMHYCCKUC SBJICHUA, IIPOBOAUTH XUMHYCCKHI

9KCHEPUMEHT, IPOM3BOJIUTH pAcueThl Ha OCHOBE XHMMYECKMX (OpMyJd BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKLIUN;

° Pa3BUTHE IMO3HABATCIbHBIX MHTCPECOB M MHTCIICKTYaAJIbHBIX CIIOCOOHOCTEN B Imponecce
MMPOBCACHUA XMMUUYCCKOI'O J3KCIICPUMCEHTA, CaAMOCTOSATCIBHOI'O HpI/IO6p€TGHI/I$I 3HAHHUI B
COOTBCTCTBHMH C BOZHHKAKIINMH X XU3HCHHBIMHU HOTpC6HOCT$IMI/I;

L4 BOCIIMTAHUE OTHOUICHWA K XMMHH KaK K OIHOMY U3 Q)YHHaMeHTaHI)HI)IX KOMIIOHCHTOB
C€CTCCTBO3HAHUA U IJICMCHTY O6H.IC‘1€J'IOB€‘I€CKOI71 KYJIbTYPBbI;

L4 NMPUMEHECHHUE MOJYIYECHHBIX 3HAHUH M yMel—[I/Iﬁ JJIA 0e30IacHOro HCIIOJIb30BAHUS
BCIICCTB M MATCPHAJIOB B 6LITy, CEILCKOM XO3SIHMCTBE W Ha IIPpOU3BOJACTBE, PCHICHUA
IMMPAKTUYCCKUX 3a7a4 B IMOBCEIHEBHOM JKU3HU, TPCAYHPCIKIACHUA HBHGHI/Iﬁ, HaHOCAIIIUX
BpC 310POBbIO UCIIOBCKA U oxpyxcaromeﬁ cpeac.

OBSI3ATEJIBHBIIA MUHUMYM COIEPXKAHUS
OCHOBHBbIX OBPA3OBATEJIBHBIX [TPOT'PAMM

METO/Ibl IO3HAHUSA BEIIECTB U XUMUWYECKHWX SABJEHUAM

XUMUS KaK 4acTh €CTECTBO3HAHM. XUMHsI — HayKa O BEIIEeCTBaX, UX CTPOEHUH, CBOHCTBAX
U TIPEBPAIICHUSX.

HaGmofeHre, ONHCAHHME, W3MEPEHHE, JKCIEPHMEHT, Modenuposanue . Ilonsmue o
XUMUYECKOM aHanu3e u cunmese.

OKCIepUMEHTAIbHOE M3YYeHHE XMMHUYECKUX CBOMCTB HEOPraHMYECKUX U OPraHUYeCKUX
BEIIECTB.

[TpoBenenue pacyeToB Ha OCHOBe (popMyNl M ypaBHEHMH peakiuii: 1) maccoBoil monu
XUMHUYECKOT'O JIEMEHTAa B BEIIECTBE; 2) MACCOBOI J101M paCTBOPEHHOTO BEILIECTBA B PAaCTBOPE;
3) xoiaMyYecTBa BEUIECTBA, MACCHl WM OOBEMa MO KOJMUYECTBY BEIIECTBAa, Macce WU 00beMy
OJIHOTO M3 PEareHTOB WIH MPOyKTOB PEaKLUu.

BEIIECTBO

ATOMBI W MOJIEKYJIBl. XUMHWYECKHHA DIEMEHT. A3bIK Xumuu. 3HAKH XUMHUYECKUX JIIEMEHTOB,
XuMHYeckre GopMysbl. 3aKOH MOCTOSHCTBA COCTABA.

OTHOCUTENIEHBIE aTOMHAsi M MOJICKYJSIpHAsT MacChl. AmomHas edunuya maccvl. KommdecTBo
BellecTBa, Moib. MolsipHast Macca. MoOJSIpHBIH 00beM.

YucThle BEIIeCcTBa U CMECH BEIIECTB. [IpupooHvie cmecu: 8030YX, NPUPOOHDBILL 2a3, Heghmb,
npUpooHsle 800bI.

KadecTBeHHBIN 1 KOTUYECTBEHHBIA cOCTaB BemecTBa. [IpocThie u cioxHbie BemecTBa. OCHOBHEIE
KJIaCChl HEOPTaHUYECKUX BEIIECTB.

Ilepuoanueckuil 3aKOH U MEpUOIUYECKas cUcTeMa Xxumuueckux snemeHtoB .M. Menneneesa.
I'pynuel 1 nepuoibl NEPUOAUYECKON CUCTEMBI.

KprI/IBOM B TEKCTC BBIACJICH MaTepual, KOTOpI)Iﬁ MOMANICKUT H3YUCHUIO, HO HE BKIIHOYACTCA B Tpe60BaHI/I$[ K YPOBHIO
IMOATOTOBKHU BBIITYCKHUKOB.



Crpoenne atoma. Sapo (IpOTOHBI, HEUTPOHKI) M AIEKTPOHEL. M30TOmbl. CTpOoCHHE IEKTPOHHBIX
00051049eK aTOMOB TepBHIX 20 37eMEHTOB niepuoandeckon cuctemsl J[.M. Menneneena.

CtpoeHue MoJyieKysn. XUMUYEcKas CBs3b. TUIBI XUMHYECKMX CBSI3€H: KOBaJCHTHas
(monsipHasi W HEMOJSpHAs), WUOHHAsA, MeTajuindeckas. [loHsTHe O BaJEHTHOCTH M CTENEHHU
OKUCIICHUS.

BemiectBa B TBepIOM, JKHUAKOM M Ta3000pa3HOM COCTOSIHMU. Kpucraiamudeckue W amopgrvie
BEIICCTBA. Tunvl KpUCALIUYECKUX PeUlemoK (AMOMHAS, MOJIEKYISAPHASL, UOHHAS U MEMATIUYEeCKAsL).

XUMHNYECKASA PEAKIIUA

XuMuyeckas peakuus. Y CJIOBUS U NPU3HAKK XUMHUUYECKUX peakuui. CoXxpaHEeHHE MaccChl
BEILECTB [P XUMUYECKUX PEAKLIUSAX.

K.]'IaCCI/I(l)I/IKaIII/IH XHUMHUUYCCKHUX peaKuHﬁ 0 pa3JIMYHbIM IMMPU3HAKAM: YHUCITY U COCTABY UCXOJHBIX U
IMOJIYYCHHBIX BCIICCTB; M3MCHCHUIO CTCIICHEH OKHCICHUS XUMHYCCKHX 3JICMCHTOB,; IIOIIOIICHHUIO HJIN
BBIACJICHUIO DOHEPTUU. Tousamue o CKopocmu Xumu4decKux peakuuzl. Kamaﬂusamopbz.

ONEKTPOIUTHYECKAs JUCCOLMALMSA BELIECTB B BOJHBIX DPACTBOPAX. OJEKTPOJIUTHI U
HealeKTpoauTel. Monbl. KaTMOHBI M aHMOHBL. OJIEKTPOJIMTHYECKAs IHUCCOLMALNS KHCIOT,
miesovel u coneil. Peakuum HOHHOTO 0OOMEHa.

OKHCIUTEIBHO-BOCCTAHOBUTEIIHLHEIC pCaKknuu. OKHCIINTENIb U BOCCTAHOBUTEIIb.

SJIEMEHTAPHBIE OCHOBBI

HEOPITAHUYECKOW XUMUH

CBoiicTBa MPOCTHIX BEIIECTB (METAJIOB U HEMETAJJIOB), OKCHIOB, OCHOBAHHM, KUCIIOT,
COJICH.

Bognopon. Bonopoausie coequnenust Hemeramios. Kucinopoa. O3oH. Bona.

["anorensl. ['aoreHOBOAOPOIHBIE KUCIOTHI M UX COJIH.

Cepa. Okcunbl cepol . CepHasi, cepHucmas u cepo8o0opooHas KHUCIOTHI U UX COJIH.

A3ot. AmMuak. Conu ammonus. Okcuabl a30Ta . A30THasi KUCIIOTa U €€ COJIH.

®dochop. Oxcun pocdopa. OprodochopHas KHCIOTA U €€ COJIH.

VYraepon. Anmas, rpaduT. YrapHbli U yIIIEKUCIBIN ra3bl. YTOJIbHAs KUCIOTA U €€ COJIH.

Kpemuuii. Oxcun kpemuus . Kpemuuesas kucnora. Cunuxamel.

[IlenouHbIe U ETOYHO-3EMETbHBIE METAIIIBI U X COCIUHEHUS.

AmoMuHUR. AMgpomeprocmsb okcuoa u 2uOpoKcuoa.

XKenezo. Okcupl, cUOpOKCUObL U cOnU Kenesa.

IHEPBOHAYAJIBHBIE ITPEJICTABJIEHHUS Ob

OPTTAHUYECKHUX BEHIECTBAX

[TepBoHavanbHbIE CBEIEHUS O CTPOEHUU OPTaHUYECKUX BEIECTB.

YTri1eBOoAOpOABl: METaH, 3TaH, 3THUJICH.

CnupTsl (METaHOJI, 3TaHOJ, TIULEPUH) U KapOOHOBBIE KUCIOTHI (YKCYCHasl, CTEapUHOBAs!)
KaK MPEeACTaBUTEIN KUCIOPOACOAEPKAIINX OPTaHUYECKUX COETMHEHNH.

buonoruuecky BaxHbIe BELIECTBA: KUPbI, YIIIEBObI, OCIIKH.

IIpeocmaenenus o nonumepax Ha npumepe noaIUdIMULEeHa.

SKCHHEPUMEHTAJIBHBIE OCHOBbBI XUMHWH

[IpaBuna paboThl B MIKOJBbHOW Jiabopartopuu. JlabopaTopHas mocyma W 00OpyAOBaHHE.
[TpaBuia 6e30MacHOCTH.

Pa3nenenne cmecei. Ouncrka BemecTs. @UIbTpOBaHUE.

B3BemuBanue. [Ipuroronenue pactBopos. [lonyuenue kpucramioB coneit. IlpoBenenue
XAMHYECKHX PEaKIi B pacTBOpax.

Hazpesamenvnvie ycmpoticmesa. Ilpogedenue Xumuueckux peakyuti npu HacpesaHuu.

Mertonb! ananu3a BemiecTB. KadecTBeHHBIE peakIlny Ha ra3000pa3HbIe BENIeCTBA U HOHBI B
pactBope. Omnpenenenue xapakrepa cpeabl. MHAUKaTopbI.

[Tosryuenue ra3000pa3HbIX BELIECTB.



XUMUA U KU3Hb

YenoBek B MUpPE BEILIECTB, MATEPUATIOB M XUMHUYECKUX PEAKITUH.

Xumusi u 300posve. JlekapcmeeHnnvie npenapamvl;, HpoONEMbl, C8A3AHHbIE C UX
npUMeHeHUueM.

Xumus u nuwa. Kanoputinocmo ocupos, 6enkos u yeneeo0os. Koncepsanmoli nuuyesvix
nPOOYKMO8 (N0BAPEHHAS COJlb, YKCYCHAS KUCIOMA).

Xumuueckue ewjecmea Kaxk cmpoumesbHble U NOOENOUHble Mamepuaisl (Mei, Mpamop,
U38ECMHSAK, CIMEKIO0, YeMeHM).

Ilpupoounsie ucmounuxu yeneo0opooos. Hegpmo u npupoomwiii 2az, ux npumenenue.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPeIbl U €T0 MOCIIEICTBUS.

[IpoGiiemMbl  ©€30MaCHOrO  KCMONB30BAaHMS BEIIECTB W XMMHUYECKHUX peaklHuidl B
IIOBCEIHEBHON KU3HU. TOKcuuHble, 2opiouue U 63pbleoonacHvle eeujecmed. buvimosas
XUMUYECKasi 2pamMOmHOCHb.

I1l. TPEBOBAHMUSA K YPOBHIO
MNOAI'OTOBKH BbBIITYCKHHUKOB

Bpe3yﬂbmame U3YUCHUA XUMUU YUECHUK 00.J131C€H

3HATH/MIOHUMATH

L4 XUMUUECKYI0 CUMBOIUKY. 3HAKW XHUMHWYCCKHUX DJJICMCHTOB, (1)OpMyJII>I XUMHNYCCKUX
BCIICCTB U YPABHCHUA XUMHWYCCKUX peaKHI/Iﬁ;

L] SaiICHellUue XumMuyeckue HnOHAMUA: XUMHUICCKUN QJIECMCHT, aToOM, MOIJICKYIA,
OTHOCHUTCIIBHBIC aTOMHAsd W MOJICKYJISIpHAd MacCChbl, MOH, XUMHUYCCKasA CBsA3b, BCHICCTBO,
KJ'IaCCI/I(bI/IKaI_[I/IH BCIICCTB, MOJIb, MOJIApHad Macca, MOJIHpHBIﬁ O6’beM, XUMHUYCCKad
pcakuus, Knaccn(bmcam/m peaKuHﬁ, QJICKTPOJHUT H HCEIJICKTPOJIUT, JJICKTPOJIHUTHYCCKAA
Aucconranusa, OKMUCINTEIIb 1 BOCCTAHOBUTCIIb, OKUCICHUC U BOCCTAHOBJICHUC,

J OCHOGHblE 3GKOHbl XUMUW. COXPAHECHHMS MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
MEPUOJNYECKUI 3aKOH;

yMeTh
. Ha3bléamp: XUMUYECKUE DIIEMEHTBI, COEAMHEHMSI N3YYEHHBIX KJIACCOB;
. o0vacuamep: (QU3NUYECKUI CMBICI aTOMHOTO (HOPSIKOBOTO) HOMEpa XHUMHUYECKOTO

AJIEMEHTAa, HOMEPOB TpPYNIIBI W TMEpUOAA, K KOTOPBIM DJIEMEHT NPUHAIICKUT B
nepuoguueckoin cucreme .M. MeHnneneeBa; 3aKOHOMEPHOCTHM HW3MEHEHHS CBOWCTB
AJIEMEHTOB B Mpelesiax MajbIX MEPHUOJ0B W TJABHBIX MOATrPYII;, CYNIHOCTh PEaKIUh
HOHHOI'0 OOMEHA;

o Xapakmepu3zoeamp: XUMHUYECKHE DJIEMEHTHI (OT BOJOpOJA 10 KalbI[Ms) HA OCHOBE HUX
MOJIOJKeHUs B mepuoanyeckoit cucteme JI.M.MenaeneeBa 1 0COOEHHOCTEH CTPOCHHUS UX
aTOMOB; CBf3b MEXIY COCTaBOM, CTPOCHHEM W CBOMCTBAMHM BEIIECTB; XUMHUUYECKHE
CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BELIECTB;

o onpedenams: COCTaB BEHIECTB MO uUX (opmynaMm, MOPUHAAIEKHOCTh BEMIECTB K
ONPEACTICHHOMY KJacCy COCIUHEHUW, THUIbl XWMHUYECKHX PEaKIUi, BaJEHTHOCTh U
CTENICHb OKHCIICHHUS DJIEMEHTA B COCJMHEHHUIX, THI XMMHUYECKON CBSI3U B COCIMHCHUSX,
BO3MOKHOCTB ITPOTEKAHUS PEAKIINA HOHHOTO OOMEHA;

. cocmaenams. (GOpPMyJIbl HEOPTraHUUECKUX COCIUHEHHM M3Yy4eHHBIX KJIacCOB; CXEMBbI
CTpoeHus: aToMOB IepBbeIX 20 a1emMeHTOB mnepuoanyeckoi cucreMsl J[.M.Menneneesa;
YpaBHEHHUS XUMHUECKUX PEaKIIMii;

. odpawiamsca ¢ XUMUYECKOM MOCY10 1 1a00paTOpHBIM 000PYI0BaHUEM;
. Ppacno3nagams ONBIMHBIM NymMem: KHUCIOPOJA, BOJOPOA, YIJIEKUCIBIA a3, aMMHak;



pacTBOPHI KUCJIOT U LIETOYEH, XJIOPHUI-, CyabdaT-, KapOOHAT-UOHBHI;

. 6LINUCNIAMB: MACCOBYIO [OJI0 XHMMHUYECKOTO 3JIeMeHTa M0 (OpMyNe COECIUHEHUS,;
MacCOBYIO JIOJII0 BEIECTBA B PAcTBOPE; KOJMYECTBO BELIECTBA, O0BEM WM Maccy IO
KOJINYECTBY BEUIECTBA, 00bEMY MIJIM Macce PeareHTOB WU MPOIYKTOB PEaKIuHy;

HCII0JIb30BATH HpHOﬁpeTeHHbIe 3HAHUHA M YMCHHUSA B HpaKTI/I‘leCKOﬁ ACHATECJIbHOCTH U
NOBCEAHEBHOM KM3HM JIJIS:

J 0e301macHOro oOpalieHus ¢ BEMIECTBAMH U MaTepHallaMH;

. HKOJIOTMUYECKU T'PAMOTHOTI'O TIOBEJIEHUS B OKPYKAIOLIEH cpene;

. OLICHKH BJIMSHUS XMMHUYECKOT0O 3arps3HEHMS OKPY’KaIOLIEH cpeibl HA OPraHu3M YEJIOBEKa;
. KPUTUYECKOH OLIEHKH MH(OPMAIMH O BELIECTBAX, UCTIOIb3YEMBIX B OBITY;

. IIPUTOTOBJIEHUS PACTBOPOB 33JaHHON KOHLIEHTPALUH.

IV. KPUTEPAU U HOPMBI OLTHKY 3HAHWA, YMEHWI 1 HABBIKOB
YYALIIAXCS

Kputepuu oieHKH KOHTPOJIBbHBIX Pa00T H CAMOCTOSATEIHLHBIX MUCbMEHHBIX PadoT 1o
XUMHHU

Ouenka «5» cTaBUTCSH, €CJIM YUCHUK:
1. Bemonaun padoty 6e3 omubdoK U HEIOUETOB.
2. Jlomyctun He 6oiee 0JJHOTO HEJJ0UeTa

OueHka «4» CTaBUTCS, €CJIM YYeHUK BBINOJHUWI PadoTy MOJHOCTHIO, HO JIOMYCTHJI B HEli:
1. He Gonee ogHOI Herpy0Ooii OIMOKU ¥ OAHOTO HEJAO0YEeTa.
2. He Oosiee 1ByX HEIOYETOB.

Ouenka «3» cTaBUTCS, €CJIM Y4eHUK NMPABUWIBLHO BHINOJHHUI He MeHee MOJOBHHBI padoThl
WM JOMyCTHII:

1. He Gosnee nByx rpyObIX olIMOOK WM HE Oojiee oAHOM Tpy0oil U 01HOM HErpyOOi OIIMOKU 1
OJIHOTO HEJI0YETa;

2. He Gonee aByx- Tpex HErpyObIX OMMOOK WM OJJHOW HETpyOOil OIIMOKY U TPEX HEJT0YETOB;
3. Ilpu orcyTcTBHM OMIMOOK, HO MPH HAJTMYUH YEThIPEX-MISATH HEA0UYETOB.

Ounenka «2» cTaBUTCSH, €CJIM YYeHUK:

1. fomyctuin yrcio ommrOOK HEI0UETOB IPEBBIIIAIoIIee HOPMY, IPU KOTOPOH MOXKET OBbITh
BBICTaBJIEHA OLIEHKA «3».

2. Eciu mpaBUIIbHO BBIMTOJIHUII MEHEE TOJIOBUHBI PAOOTHI.

3. He mpucTynui K BBITIOTHEHUIO Pa0OTHI.

4. IlpaBuibHO BeIIOIHUI He 60see 10% Bcex 3aiaHuil.

Kpurepun nu HOpMBI YCTHOTO 0TBETA 110 XHMHHU

Ouenka «5» CTaBUTCH, €CJIH YYEHHK:

1. IToka3siBaeT riry0OKOE U TIOJIHOE 3HAHUE U TIOHUMaHKEe BCETO 00BhemMa IMPOrpaMMHOTO
MaTepuaa; MoJHOe MOHUMAHKE CYIITHOCTH PAaCCMaTPUBAEMBbIX MOHATHM, IBICHUH U
3aKOHOMEPHOCTEM, TEOpHid, B3AMMOCBS3EH.

2. YMeeT COCTaBHUTh MOJIHBIN U IPaBUIBHBIN OTBET HA OCHOBE M3YYEHHOT'O MaTepuaa; BbIICIATh
TJIABHBIC MTOJIOKEHUSI, CAMOCTOSITEIHFHO MOJATBEPKIaTh OTBET KOHKPETHBIMHU ITPUMEPAMH,
dakTaMu; CaMOCTOSTENILHO U apTyMEHTHPOBAHO JeNaTh aHalu3, 000011aTh, BHIBOIBI.



YcTaHaBiIMBaeT MEXIPEIMETHbIE (Ha OCHOBE paHee NpuoOpeTeHHBIX 3HaHU) U
BHYTPHIIPEIMETHBIC CBS3H, TBOPUECKU MPUMEHSET MOIyIeHHbIC 3HAHHUS B HE3HAKOMOM
cutyanuu. [locienoBaTebHO, YETKO, CBSI3HO, 0OOCHOBAHHO M 0€30IIMO0YHO H3JIaraeT Y4eOHbIH
MaTepHall: 1aeT OTBET B JIOTMYECKOM IOCIIEA0BATEIILHOCTH C HCIOIh30BAHUEM IIPHHSTOM
TEPMHHOJIOTHH; JIeJaeT COOCTBEHHBIC BEIBOJIBI; POPMUPYET TOYHOE OTPECIICHNE U
HCTOJIKOBAHUE OCHOBHBIX ITOHSTHI, 3aKOHOB, TCOPHIA; IIPH OTBETE HE IIOBTOPSET JOCIOBHO TEKCT
y’-Ie6HI/IKa; n3jiaracrt MaTepI/IaH JII/ITepaTypHBIM SA3BIKOM, HpaBI/IJIBHO nu OGCTOHTCHBHO OTBCYACT HA
JIOTTOJIHUTEIBHBIC BOIPOCH! yuruTess. CaMOCTOSTEIBHO M PAllHOHAIBHO MCITOIb3YET HATJISIHbIC
110co0usl, CIIpaBOYHbIE MaTEPUaJIbl, YUEOHUK, TOTIOTHUTEIBHYIO JJUTEPATYPY, IEPBOUCTOUHUKY;
NPHUMEHSET CHCTEMY YCIOBHBIX 0003HAYCHHI TIPU BEICHUH 3aIUCEH, COMMPOBOKIAIOIINX OTBET;
I/ICHOHB3yeT JJIsL 1O0KA3aTCJIbCTBA BBIBOJBI U3 Ha6JIIO[[eHI/II71 " OIIBITOB.

3. CaMOCTOSATENBHO, YBEPEHHO U O€30IIHO0YHO IPUMEHSET MMOJyYCHHBIC 3HAHUS B PEIICHUN
npo0JieM Ha TBOPUYECKOM YPOBHE; JIOIYCKAeT He 0oJiee OJJHOr0 HeI0UeTa, KOTOPBIH JIETKO
UCIIPABIISET 110 TPEOOBAHHIO YUUTEIIS; UMEET HEOOXOIUMBIC HABBIKU pabOTHI C IpHOOpamMH,
YepTeKaMH, CXeMaMH U TpaprKaMH, COMTYTCTBYIOIIUMH OTBETY; 3aIMCH, COMIPOBOXKIAIOIIHE
OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka «4» CTaBUTCS, €CJIM YYCHHK:

1. Iloka3piBaeT 3HaHUS BCETO M3YYEHHOI'O IPOrpaMMHOro Marepuana. Jlaet noiaHsii u
IPaBUIbHBIM OTBET HA OCHOBE M3YYEHHBIX TEOPUH; IOMYCKAeT HE3HAUYNUTEIbHbIE OIUOKH U
HEJ0YEThI PU BOCIPOU3BEICHUHN U3yUYEHHOIO0 MaTepHasa, OpeIeIeHNs TOHSATHI, HETOYHOCTU
IPY UCIIOJIb30BAaHUH HAyYHBIX TEPMUHOB WIJIM B BBIBOJIaX U 000OIIEHUAX U3 HAOIIOACHUH U
OIBITOB; MaTepHall U3JIaraeT B ONPENEICHHON JIOrMUECKOM MOCIe10BaTEIbHOCTH, IIPU 3TOM
JIOIyCKAeT OJJHY HErpyOyro omMOKy WK He 0oJiee IByX HEJOUYETOB U MOXKET MX HCIIPaBUTh
CaMOCTOSITENIHO NPU TPEOOBAHUU WJIH NPU HEOOJIBLION TOMOLIH MPENO0/IaBaTelNs; B OCHOBHOM
YCBOMJI y4eOHBIM MaTepuall; HOATBEPKIAaeT OTBET KOHKPETHBIMH IIPUMEPaMU; IPABUIbHO
OTBEYAET HA JJONOJIHUTEIbHBIE BOIIPOCH] YUUTEIS.

2. YMeeT caMOCTOSITENbHO BBIACIATH IJIaBHbIE OJI0XKEHNS B U3yYEHHOM MaTepuaie; Ha
OCHOBaHUU (haKTOB U MPUMEPOB 0000111aTh, IETaTh BBIBOJIbI, YCTAHABINBATH
BHYTpUIIPEIMETHBIE CBA3U. [I[pUMEHSET ONydeHHbIE 3HaHUS HA TPAKTUKE B BUIOU3MEHEHHON
CUTYalluH, COOJII0/IaeT OCHOBHBIE MTPaBWJIa KyJIbTYPbl YCTHOM U MUCBMEHHOW PEeUH, UCTIOIb3YET
Hay4yHbIE TEPMUHBI.

3. He obnamaeT 1ocTaTOYHBIM HaBBIKOM Pa0OTHI CO CIIPABOYHOMN JINTEPATYPOH, YICOHHKOM,
NEPBOMCTOUYHUKAMHU (IIPaBUIBHO OPUEHTHPYETCs, HO paboTaeT MeuieHHo). [lomyckaer
HerpyOble HapylIeHHs MpaBui 0(pOpMIIEHUS MUCbMEHHBIX padoT.

Ouenka «3» cTaBUTCS, €CJIN YYeHUK:

1. YcBoun ocHOBHOE coJiepkaHue Y4eOHOTO MaTepuania, UMeeT MpoOebl B yCBOSHUHU
MaTepuaia, He PeMITCTBYIONINE JATbHEUIIIEMY YCBOCHHUIO MMPOTPAMMHOTO MaTepHaa;
MaTepuai u3araeT HeCUCTEMaTH3UPOBAaHHO, (pparMeHTapHO, HE BCET/Aa MOCIE0BATEIBHO.

2. [Toka3pIBaeT HEJOCTATOYHYIO CPOPMUPOBAHHOCTH OTACIBHBIX 3HAHUH M YMCHHI; BBIBOIBI U
0000111eHUsT ApTYMEHTUPYET c11a00, JOMyCKAeT B HUX OLTHOKH.

3. JlomycTri1 ONTMOKU ¥ HETOYHOCTH B MCITOJIb30BAHUN HAYIHOW TEPMHUHOJIOTHH, OTIPECIICHUS
MIOHSATHI JaJl HEJOCTaTOYHO YETKHUE; HE UCIOJIb30Bal B KAUECTBE JI0KA3aTEIIbCTBA BBIBOIBI U
000011eHs U3 HAOMIOIeHUH, ()aKTOB, ONIBITOB MJIU JIOMTYCTHJI OIITMOKHU TIPH UX U3JI0KCHHUH.

4. VcnipIThIBAET 3aTPYAHECHUS B IPUMEHEHUH 3HAHUN, HEOOXOAUMBIX IS PEIICHUs 33129
Pa3IMYHBIX TUIIOB, TPH O0BSICHEHUN KOHKPETHBIX SBJICHUH Ha OCHOBE TCOPHUI M 3aKOHOB, WIIH B
MOJITBEPK/IEHUU KOHKPETHBIX TPUMEPOB MPAKTUYECKOTO IPUMEHEHHSI TEOPHUH.

5. OTBe4aeT HEMOJHO Ha BOMPOCH! yuuTens (YIyckas U OCHOBHOE), MJIM BOCIIPOM3BOAUT
coJiep’KaHue TeKCTa Y4eOHMKA, HO HEJJOCTATOYHO MOHUMAET OT/IeJIbHBIC TIOJIOKEHUS, HMEIOIINE
Ba)KHOE 3HAYEHHE B ITOM TEKCTE.



6. OO6HapyKMBaeT HEAOCTATOYHOE TOHUMAHNE OTJEIIBHBIX MOJIOKEHUN TTPH BOCIIPOU3BEICHUU
TEKCTa yueOHHKa (3amucel, IepBOUCTOYHUKOB) MJTH OTBEYAET HEMOJTHO Ha BOMPOCHI YUUTEITS,
JIOITYCKasi OJTHY - JBE TPyObIe OMINOKH.

OueHka «2» CTABUTCS, €CJIU YUEHHUK:

1. He ycBowII 1 HE pacKpbUT OCHOBHOE COJICpPIKaHUE MaTepualia; He JeJIacT BEIBOJIOB U
0000111IeHIH.

2. He 3HaeT 1 HE MOHMMAET 3HAYUTEIBHYIO HJIM OCHOBHYIO YacTh IPOrPAMMHOI0 MaTepuania B
npeJienax MOCTaBICHHBIX BOIIPOCOB WK UMEET cl1abo CHOPMUPOBAHHEIC U HEMOJHBIC 3HAHUS U
HE yMeeT IPUMEHSTh UX K PEIICHHIO KOHKPETHBIX BOIIPOCOB U 3a/1a4 110 00pasiry.

3. [Ipu oTBeTe (Ha OJIMH BOMPOC) AOIMyCKaeT OoJiee ABYX IpyOBIX OMMUOOK, KOTOPHIE HE MOKET
UCTIPABUTh JJAKE TPU TIOMOIIH YUUTEIIS.

4. He MOXeT OTBETUTh HH HA OJIUH UX MTOCTABICHHBIX BOIPOCOB.

5. T1oTHOCTBIO HE YCBOMJI MaTepHall.

OueHka BbINOJHEHHUS NPAKTHYECKUX PA0OT 0 XUMMH:

Ouenka «5» cTaBuTCs, €CJIH YYeHUK:

1. IlpaBunbpHO OnpeaesnI 1eJb ONbITa U BBHIOJHWII Pab0Ty B IOJHOM 00beMeE C COOJII0IEHUEM
HEOOXOAMMOH TTOCIIEI0BATEILHOCTH IIPOBEACHUS OIIBITOB U M3MEPEHUIA.

2. CaMOCTOATENBHO U PALMOHAIBHO BHIOpPAIT U TIOATOTOBHJI JIJISl ONIBITA HEOOXOMMOE
000py/ioBaHuUE, BCE OIBITHI IPOBET B YCIOBHUX M PEKUMaX, 00ECIICYNBAIOLINX MTOJTydCHUE
pE3yIabTaTOB M BEIBOJIOB C HAMOOJIBIIIEH TOYHOCTHIO.

3. HayuHO rpaMOTHO, JIOTHYHO OMHCaNl HAOIIOACHUS U CPOPMUPOBAIT BBIBOJBI U3 OIbITa. B
NPECTaBJICHHOM OTUYETE MPABUIBHO M aKKYPAaTHO BBITIOJHUI BCE 3aITUCH, TAOJIUIIBI, PUCYHKH,
4epTEeXH, rpaMKH, BEIYUCICHUS U CIIeNIall BBIBOIBI.

4. IlpaBWIIbHO BBINOJHUI aHAIU3 norpemHnocte (9-11 kmaccsr).

5. [lposiBrsieT opraHu3alMOHHO-TPYOBbIE YMEHHUs (MOAIEPKUBAET YUCTOTY pabouero Mecra u
MOPSI/IOK Ha CTOJIE, YKOHOMHO HCIIOJIb3YET PACXOIHBIE MATEPHAIIbI).

6. DKCEpUMEHT OCYILECTBIISET 110 IJIaHy C Y4€TOM TEXHUKU 0€30MaCHOCTH U MpaBUJI pabOThI C
MaTepuajiaMu U 000pyI0BaHUEM.

Ouenka «4» cTaBUTCS, €CJIH YYeHUK BBINOJIHIWI TPeOOBaHUS K OLlEHKe «5», HO:

1. OmbIT IPOBOJIUII B YCIOBUSX, HE 00€CIIEUNBAIOIINX JIOCTATOYHON TOUHOCTH U3MEPEHHH.

2. BBIJI0 TOMyIIEeHO 1Ba — TPW HEI04YeTa WK Ooiee OHOM rpy0o0il OIMOKY U OJTHOTO HEToYeTa.
3. DKCIIepUMEHT MTPOBEIECH HE MOJHOCTHIO MM B OMMCAHUM HAOIIOJCHUN U3 OIbITA YUEHUK
A0IMYCTHUII HCTOYHOCTH, BBIBOAbI CACIIAI HCIIOJIHBIC.

Ouenka «3» cTaBuUTCS, €CJIH YUYeHUK:

1. ITIpaBusbHO onpenenui Ledb ONbITa; paboTy BBHIMOIHAET IPABUIBHO HE MEHEE YeEM
HAIOJIOBUHY, OJJHAKO 00hEM BBIITOJTHEHHOHN YaCTH TAKOB, YTO MTO3BOJISET IMOJTYYUTh MTPABHIBHBIC
pe3yAbTAThl U BBIBOJIBI [0 OCHOBHBIM, PUHIMITHAIIBHO BaXKHBIM 3a/1a4aM paOOTHI.

2. [Tonbop obopymoBaHus, 00BEKTOB, MATEPUAIIOB, a TAK)KE PAOOTHI IO HAYATy OIBITA TIPOBE C
MOMOIIBIO YYUTEJSI; UM B XOJI€ IPOBEACHHUS OIbITa M U3MEPEHUH OIbITa ObUIN JIOMYIIEHBI
OIIMOKY B ONHUCAaHUU HAOIIOAeHUH, (POPMYJIHPOBAHUH BHIBOIOB.

3. OnbBIT IPOBOAMIICS B HEPAITMOHANBHBIX YCIOBHSX, YTO MPUBEJIO K MOIYYECHUIO PE3YIIbTATOB C
00JIbIIeH MOTPEIIHOCTHIO; UJIM B OTYETE OBLIN JIONYIIEHBI B 00LIEH CII0)KHOCTH He Oojiee IBYX
OLIMOOK (B 3aMUCAX €AMHUL], U3MEPEHUSX, B BRIYMCICHUX, rpadukax, Tabiaunax, cxemax,
aHaJIM3e TOTPEITHOCTEH U T.JI.) HE MPHHIUITHAILHOTO JIUIS TaHHOW paboThI XapakTepa, HO
MOBIUSBIINX HA PE3yJIbTAT BHIMOJIHEHUS; HE BBINOJIHEH COBCEM WM BBIINOJIHEH HEBEPHO aHAJIH3
norpemHocte (9-11 knaccsl);



4. lonmyckaeT rpy0Oyro ommoOKy B X0 SKCIIEpUMeHTa (B 00BsICHEHNH, B 0OpMIICHIH padOoThI, B
COOJTIOICHUH TTPABWJI TEXHUKH O€30IaCHOCTH MpHU paboTe ¢ MaTeprallaMi U 000PYIOBAHUEM ),
KOTOPasi UCTIPABIIETCS 110 TPEOOBAHUIO YUUTEIIS.

OuneHka «2» CTaBUTCS, €CJIN YYEeHUK:

1. He onpenenui caMOCTOSITENILHO LI OIBITA: BHIIOIHUI paboTy HE MOJIHOCTHIO, HE
MOJITOTOBWII HY’)KHOE 000py/I0BaHUE U 00bEM BBIMIOTHECHHON YaCcTH pa0OThI HE MTO3BOJISIET
CeNaTh MPAaBUIBHBIX BBIBOJIOB.

2. OnBITHI, U3MEPEHUSs], BBIYUCIICHUS, HAOTIOICHHSI TPOU3BOIUIINCH HEIIPABIIIBHO.

3. B xone paboThl 1 B 0TUETE OOHAPYKHIIUCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUEHHEIE B
TpeOOBAHUSIX K OLICHKE «3».

4. JTonyckaet aBe (1 6oJiee) rpyOble OMMOKHU B XOJI€ IKCIIEPUMEHTA, B 00BICHEHHUH, B
odopmiieHnn paboThl, B COOJIIOICHUH TIPABUI TEXHUKU O€30MAaCHOCTH MPH paboTe ¢
BellecTBaMH U 000pyI0BaHUEM, KOTOPbIE HE MOXKET UCIPABUTD JIaXkKe 110 TPEOOBAHUIO YUUTEINS.

V. CONEP)KAHUE OBPA3OBATEJBHOM ITPOI' PAMMBI
TemaTndecknii IIaH IPOrpaMmsl

No Tema pazgena KomnuectBo yacos
pasaeia oO1iee KonTtponbHbIxX [IpakTrueckux
pabor pabor
1 Baencuue 6 1 -
2 Meraibl 18 1 3
3 Hemeramisl 26 1 3
4 Oprannyeckue BeniecTBa 10 1 -
5 O06001IeHNEe 3HAHUH 110 10 - -
XUMUH 32 KypC OCHOBHOU
IIKOJIBI
Hroro: 70 4 6

Copaepxanue Tem y4e0HOIo Kypca
BBenenue
XapakTepucTuka >3JIEMEHTa IO €ro IMOJOXKEHHIO0 B MEPUOIUYECKON CHCTEME XUMHUUYECKHX
anemenToB JI. 1. MenaeneeBa. CBoWicTBa OKCHIOB, KUCIIOT, OCHOBAHHI U COJIEH B CBETE TEOPUHU
ANEKTPOJIUTUYECKON TUCCOLMAIIMM U TPOIECCOB OKUCIEHUS-BOCCTAHOBIEHUsA. | eHeTnueckue
PAIBI METAIIIA U HEMETAJlIA.
[TonsiTe o mepexoAHbIX »dieMeHTaXx. AMMOTepHOCTh. [ eHeTHUecKkuil psa MEePEexXOaHOTO
JJIEMEHTA.
[lepnonnueckuii 3aKoH U epUoOANUECKasl cucreMa XumMmuueckux aneMeHToB 1. 1. MenzaeneeBa B
CBETE YYCHHS O CTPOCHHUH aTroMa. VX 3HaueHue.

TEMA 1. MeTa/uibl

[TonoxxeHne MeTaAJIUIOB B MEPUOANYECKON cHCTeMe XUMHYecKux 3iaeMeHToB J[. . Menpaeneena.
Merannuyeckas KpUCTAJUTMUECKas pelieTka W MeTalIMdeckas XUMHUYecKas cBs3b. OOmue
¢uznueckue cBoiictBa merayuioB. CIuiaBbl, UX CBOICTBa M 3HadeHHE. XHMMUYECKUE CBOMCTBA
METaJUIOB KaK BOCCTaHOBUTENEH. DIEKTPOXMMHYECKUN psJ HAMpsSHKEHUHW METaUIOB M €ro
WCIIOJIH30BAaHUE TSI XapaKTEPUCTUKH XMMHUYECKHX CBOWCTB KOHKPETHBIX MeTauioB. CrocoObl
MOJTyYeHHUs] METAIJIOB: MUPO-, TUAPO- U dIEKTpoMeTayprus. Koppo3us MeTanioB U crocoObl
OOpBOBI C HEM.



OOmas xapaKTepUCTHUKA IMEJOYHBIX MeTannoB. Meraubl B mnpupoae. OOmue
criocoObl ux monydeHus. Ctpoenue atomoB. lllenodynsie MeTamipl — MPOCTHIE BEIIECTBA, UX
dusnyecKkue W XMMHYECKHME CBOMCTBAa. BakHeWIMe COCAMHEHHS INEIOYHBIX METAJUIOB —
OKCH/IbI, TUAPOKCHIBI M COJH (XJOPHUIbI, KapOOHATHI, Cyab(aThl, HUTPATHI), ©X CBOWCTBA H
npUMEHEeHHEe B HApOJHOM Xo3siicTBe. Kanuiinbie ynoOpeHus.

OOmas xapakTepHUCTHKa JJIEeMEHTOB TrJaBHOW mnoarpynns |l rTpynmsr.
Crpoenne aromoB. lllenouHo3emenbHbIE METAUIBI — MPOCThIE BEIIECTBA, UX (U3NYECKUE U
XUMHYECKHE CBOWcTBa. BakHeiine coeAuHEHMs IIEI0YHO3EMENIbHBIX METaUIOB — OKCH/IBI,

THJIPOKCUIBI U COJH (XJIOPUABI, KapOOHATHI, HUTPATHI, cyabdaTsl U (ocdarel), UX CBOICTBA U
IPUMEHEHHE B HAPOTHOM XO35HCTBE.

Anromunuii. Crpoenue aroma, (Hpu3HYecKHe M XUMHUYECKHE CBOWCTBA MPOCTOTO BEIIECTBA.
CoenmHEeHNs aJIIOMUHUS — OKCHJI M TMJIPOKCUA, UX aM(oTepHbIi Xapakrep. Baxueimue conn
anmoMuHus. [IpuMeHeHre amOMUHUSA U €r0 COCTMHEHUM.

XKenezo. CrpoeHue aroma, ¢GuU3NYECKME€ M XHUMHUYECKHE CBOWCTBA IPOCTOrO BEILECTBA.
I'eneTnueckue psabl Fe* u Fe**. KauecrBenubie peakuuu Ha Fe** u Fe**. Baxueiiume conu
xKesne3a. 3HaueHHe XKeJie3a, ero COeAMHEHUH U CIUIaBOB B IPUPOJIE U HAPOJIHOM XO3AHCTBE.
Hemonctpanuu. OOpa3ipl METOYHBIX W MIETOYHO3EMENbHBIX MeTauioB. OOpasubl CILIaBOB.
B3aumoneiictBue HaTpus, JUTHS U Kajdblus ¢ BoJOW. B3aumopelicTBue HATpusi M MarHusi ¢
KUCIopozioM. B3aumopeiicTBre MeTaisioB ¢ Hemeraiamu. [lonydenue rumpokcuos xeresa (11)

u (11).

TEMA 2. Hemerasuibl

OOmiass xapakTepUCTUKAa HEMETAUIOB: TIOJIOKeHHE B Tmepuonuueckon cucreme . .
MenneneeBa, OCOOCHHOCTH CTPOEHHUS aTOMOB, OJJIEKTPOOTPUIIATENIBHOCTH Kak Mepa
«HEMETaJNIMYHOCTUY, Pl JIEKTpooTpuLIaTeabHoCcTH. Kpucraninyeckoe cTpoeHHe HEMETAIIOB
— TpocThIX BemiecTB. Amorponus. dusnueckue cBONHCTBA HeMeTaUIOB. OTHOCHTEIHHOCTH
MOHSTUN «METAILT», KHEMETAILI.

Bonopon. [IlonoxeHnne B MNEPUOAUYECKOM CHUCTEME XMMHUYECKHX diemeHtoB [J[. WM.
MengeneeBa. CtpoeHue aroma U MoJieKyibl. PU3NYECKHUE U XMMUYECKHE CBOWCTBAa BOJOPOJA,
€ro MOJyYeHUE U IPUMEHEHHUE.

OOmas xapaktepuctuka rainoreHoB. Crpoenue atomoB. IlpocThlie BemiecTBa, HX
du3nyeckre U XuMudeckue cBoicTBa. OCHOBHbIE COETUHEHUS IaJIOTeHOB (Tal0r€HOBOIOPOIbI U
raJloreHu/pl), ux cBoiicTBa. KauecTBeHHas peakuust Ha xJyopuA-uoH. Kparkue cBeneHus o
xjiope, Opome, ¢rope u uone. IlpuMeHeHHe rajJoreHoB M HMX COEIMHEHUH B HApOJHOM
XO3HCTBE.

Cepa. Crpoenue aroma, aljJoTpONUsi, CBOMCTBA U NMPUMEHEHHE poMOnYecKoil cepbl. OKCHAbI
cepel (IV) u (VI), ux momydenue, cBoiicTBa U npuMeHeHne. CepoBOAOPOAHAS W CEPHHCTAs
KkucioTel. CepHasi KMCIIOTa U €€ COJM, X NPUMEHEHUE B HapoAHOM Xo3siicTBe. KauecTBeHHas
peakius Ha cyab]aT-1oH.

A3zotr. CrpoeHne atomMa M MOJEKYJbI, CBOWCTBAa IMPOCTOr0O BellecTBA. AMMHAK, CTPOEHHE,
CBOICTBA, MOJy4YeHHE U NpuMeHeHne. Coln aMMOHUS, UX CBOMCTBA M MpUMEHEHHE. OKCHUIbI
azota (II) u (IV). A3oTrHas kucnora, ee CBOWCTBa M TNpUMeHeHHe. HUTpaThl U HUTPUTHI,
npobiieMa uX CoIepKaHUs B CEIbCKOXO03IHCTBEHHON MPOIYKIIMH. A30THBIE y10OpEHUS.
®ocpop. Crpoenue aroma, aIOTPONHs, CBOiicTBa Oenmoro M KpacHoro ¢ocgopa, HX
npumeHnenne. OcHOBHbIE coeawHeHUs: okcua ¢ocdopa (V), oprodochopnas kuciora u
dochatsl. DochopHbie ynoOpeHus.

VYrunepon. Crpoennme aroma, auIOTPONHS, CBOWCTBA aJIOTPONHBIX  MOAM(UKAIINM,
npumenenue. Oxcuasl yriepona () u (IV), ux cBoiictBa u mpumenenue. KadecTBeHHas
peaxiusi Ha yriaekuciblil ra3. KapOoHarsl: KanbLMT, cofia, MOTAall, UX 3HAUYEHUE B MPHUPOJAE U
JKU3HU YyenoBeka. KauecTBeHHas peakius Ha KapOOHAT-UOH.



Kpemuuii. CrtpoeHue aTroma, KpUCTAUIMYECKUH KpPEMHHI, €ro CBOIICTBA U IPUMEHEHHE.
Okcun kpemuus (IV), ero mpupoaHsie pasHOBUAHOCTH. CHIMKATBL. 3HAYCHUE COCAMHEHUUN
KPEMHHs B )KMBOM U HEKUBOU ITpupoJe. IIoHsTHE 0 CUIMKAaTHON IPOMBIIUICHHOCTH.
JemoncTpauun. OOpa3ipl rajJloreHOB — MPOCThIX BellecTB. B3auMonelcTBHE TraloreHoB C
HaTpUEM, aJIFOMUHHUEM. BeITecHEHHE XJI0poM OpoMa WIIM HO/a U3 PaCTBOPOB UX COJIEH.
B3aumopneincTsue cepsl ¢ METAJUIAMU, BOAOPOIOM U KHCIOPOIOM.

B3anmonencTere KOHIEHTPUPOBAHHOM a30THOM KMCIIOTBI C MEJIBIO.

ITornomienue yrieM pacTBOPEHHBIX BEILECTB MIIM ra3oB. BocCTaHOBIEHHE MENU U3 €€ OKCHIA
yrineMm. OOpa3ipsl TPUPOIAHBIX COCTUHEHHMH XJopa, cepbl, (ocdopa, yriepoaa, KpeMHHS.
OO0pa31pl BaXXHEHIINX [T HAPOIHOTO X03sCTBA Cylb(haTOB, HUTPATOB, KApOOHATOB, ochaToB.
OO0pa3upl cTeKIa, KepaMHUKH, LIEMEHTA.

TEMA 3. Oprannueckue coeJuHeHHUsl

BemectBa opraHuueckMeé M HEOPraHMYECKHE, OTHOCUTEIBHOCTh IOHATUS «OPraHMYECKUE
BelecTBay. I[IpuumHBl MHOTrOOOpa3ust OpPraHMYEeCKUX COCTUHEHHH. XHUMHUYECKOE CTPOCHHE
OpPraHUYECKUX COCAUHEHUN. MoneKynsapHbIie U CTPYKTYpHBIE (POPMYIIBI OPTaHUYECKUX BEIECTB.
Meran u 3TaH: crpoeHue MoJieKyd. [opeHme MeraHa W 3TaHa. [leruapupoBaHue 3TaHa.
[IpuMeHeHue meTaHa.

XHUMHYECKOE CTPOEHUE MOJIEKYJIBI ATHIIeHA. J[BOMHAs CBA3b. B3auMonelicTBue sTUIIEHa C BOJOK.
Peaknuu nonumepusanuu 3tuiieHa. [lonustuinen u ero 3HaueHue.

[TonsiTue O mpenenpHBIX OJAHOATOMHBIX CIHMPTaX HAa MpUMEpax METaHoJla U 3TaHoJIa.
TpexaroMHBbIi CHUPT — IIIULEPUH.

[TonsiTHe 006 anpaernaax Ha NpUMepe YKCYCHOTO anbaeruna. OKHCIeHHE allbAeTH/Ia B KUCIIOTY.
OOHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHUCIOTHI Ha MpUMEpe YKCYCHOM KuCIOTHL. Ee
cBoiicTBa M mpuMeHeHue. CTeaprHOBas KUCJIOTa KaK TPEACTABUTENb >KUPHBIX KapOOHOBBIX
KHCJIOT.

Peaknmu srepudukanmy M MOHATHE O CIOXKHBIX d3pupax. JKupbl Kak CIOXHBIE QHUPHI
TJIMIEPUHA U KUPHBIX KUCTIOT.

[Tonsitue 00 amuHOKHCHOTax. Peaknuu mnonukoHaeHcanuu. benku, wuX cTpoeHue U
Ouosornyeckas pob.

[Tonsitue 06 yrneBomax. ['mroko3a, ee cBoiicTBa W 3HadeHue. Kpaxman u unemtosno3a (B
CpaBHEHHHM), X OMOJIOTHYECKAs POJIb.

HemoHcTpanmu. Moaenu MOJIEKyJl METaHa U JPYTUX YrJIeBOAOPOAOB. B3anMoaencTeie sTuiieHa
c OpoMHOI BOJOW M pacTBOpoM MmepMmaHranara kaiaus. OOpas3upl 3TaHOJa M TJIHMIEPHHA.
KauecTBeHHast peakuus Ha MHOrOaTOMHbIE CHHMPTHL. [loyueHue ykcycHO-3TUIIOBOTO 3dupa.
OwmbuieHue >xupa. B3anMmoneiicTBue TIIOKO3bI ¢ aMMMa4yHBIM PacTBOPOM OKcHJa cepedpa.
KauectBennast peakiusi Ha Kpaxmai. [loka3aTenbCcTBO HaidWuvsd (PYHKIMOHAIbHBIX TPYII B
pacTBOpax aMUHOKHCIOT. ['opeHue OeskoB (IIepcTH WM NTHYBMX IepbeB). LIBeTHBIe peakuuu
OenKoB.

TEMA 4.00001eHue 3HAHUA 110 XUMHH 32 KYPC OCHOBHOM HIKOJIbI

@U3NYECKUI CMBICII NOPSJKOBOTO HOMEpPA DJIEMEHTA B NEPUOJUYECKON CHUCTEME XMMHYECKHX
anemeHToB J[. M. MeHneneeBa, HOMEPOB NEPHOJA W TPYIIBI. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB DJIEMEHTOB M HX COECIUHEHMHM B IEpHOJaxX M TpyIIax B CBETE INPEACTABIECHUN O
CTPOEHHH aTOMOB 3JIEMEHTOB. 3HaUEHHE NEPHUOIUUYECKOT0 3aKOHA.

TUnbel XUMUYECKUX CBSI3€H M THUINBl KPUCTAUIMYECKMX PEUIETOK. B3anMoCBS3b CTpOEHMS U
CBOMCTB BEIIECTB.

Knaccugpukanuss XMMHYECKHX peakuil MO pa3Nu4HbIM MpHU3HaKaMm (YMCIO U COCTaB
pearupyromux 1 oOpa3yronuxcs BeUIecTB; TEMI0BOH 3¢ (eKT; HCIOIb30BAHNUE KaTaau3aTopa;
HaIpaBJICHUE; U3MEHEHHE CTEIEHEW OKUCIEeHHs aToMoB). [IpocThle M CIIOKHBIE BELIECTBA.
Mertannsl 1 HeMeTaibl. ['eHeTHuUeckue psAbl MeTalia, HEMeTaula U MEepeXOoJHOro MeTasuia.
Oxcunpl (OCHOBHBIE, aM(OTEpHble M KHUCIOTHBIE), TUIAPOKCHIbI (OCHOBaHUS, aMmdoTepHbIE



TUAPOKCUBI M KHUCIOTHI) U COJH: COCTaB, KiIacCU(PUKALUA U OOIIMe XUMUYECKUE CBOWCTBA B

CBETE TEOPHH DJICKTPOIUTHYCCKON AMCCOIMAIMKM M TIPEJICTABICHUNH O TMpOoIeccax OKUCICHUS-
BOCCTAHOBJICHHUS.

V1. KasiengapHo-TeMaTHYecKoe NJIAHHPOBaHHeE Kypca

Tunel ypokoB:
YPOK O3HaKOMJICHHs ¢ HOBbIM MatepraioM (Y OHM);
YpOK npuMeHenus 3Hanui 1 ymenuit (YII3VY);
*  koMOuHUpOBaHHBIN Ypok (KY);
* ypok-cemunap (YC);
*  ypok-nekius (JI);
*  ypok KoHTposis 3HaHu# (K).




VII. IPAKTUYECKHUE 3AHATUSA
KoHTpoJibHbIE Pa00ThI
K.p. 1 «Ilepuognueckuii 3aKoH. XapakTepUCTUKAa XUMUUECKHUX 3JIEMEHTOB Ha OCHOBE MX
nosoxenus B [ICXO»
K.p. 2 «Metamibi»
K.p. 3 «Hemeramibi»
K.p. 4 "Opranunueckue Bemiecra"

IIpakTHyeckue padorThl

IT.p. 1 «OcyuiecTBiieHne NENOYKHY XUMUUYECKUX MIPEBPALLIEHUN METAIIIOBY

ILp. 2 «[lonydyeHue U CBOMCTBA COCIMHEHUN METAILIIOBY

I1.p. 3 «Pemenne sxciepUMEHTaIbHBIX 33/1a4 Ha pacliO3HABAHUE U NIOJyYEHHUE BEILIECTB)
IL.p. 4 «Pemenne 3xkcnepuMeHTaNbHBIX 3a/1a4 110 TeMe «lloarpymnmna kucnopona»

ILp. 5 «Pemenne skcnepuMEHTaIBHBIX 3a1a4 110 TeMe «[loarpymmsl yriepoaa u a3zota»»
ILp. 6 «IlonyueHue 1 pacrio3HaBaHHE ra30BY»

VIIl. ACTOYHUKHUA UHO®OPMALIUU
OcHoBHas JiMTeparypa
1. O.C.I'abpuensH. Xumus-9: y4eOHHK JuIs 0OIIE00pa30BATEIHHOIO YUPESKIACHUH. -M.;
Hpoda 2008-2010;
2. O.C.I'abpuensa. Xumusi-9: HacTONbHAS KHHUTA yauTels. -M.; Ipoda 2006;
3. Xumust: noypoussle 1iansl 1o yuyeOHuky O.C.I'abpuensna aBt.-coct. B.I'./IeHucoBa. —
Bonrorpaa: Yuurens ,2003;

JlonoJIHUTeIbHAS JTUTepaTypa

1. O.C.I'abpuensn, H.I1.BockoGoitHnkoBa «XuUMHUSI B TeCTax, 3ajadyax W yHOpaKHEHHsAX. §-9
kiacce», M.: lpoda, 2005;

2. O.CTabpuensH, WN.I'.OctpoymoB «M3ywaem xumuio B 9 kmacce: JlugakTuueckue
Martepuanb», M.: biuk mtroc, 2004;

3. O.C.I'abpuensn, bepéskun I1.H., YmakoBa A.A. «KoHTposbHBIE U TPOBEPOUHBIE PabOTHI K
yuebHuky O.C.I'abpuensna «Xumus 9 knace», M.: Ilpoda, 2006.

IX. IEPEYEHb OFBEKTOB U CPEJACTB MATEPUAJIBHO-TEXHUYECKOI'O
OBECIIEYEHMUSA, HEOBXOJAUMBIX JJISA PEAJIN3ALIUUA ITPOT'PAMMBI

1. TIleuaTHble mocoous

1.1. Cepus cipaBouHbIX Tabuu o xumun («Ilepuonnyeckas cucteMa XMMUYECKHX HJIEMEHTOB
AWM. Mengeneea», «PacTBOpUMOCTh  COJIEM, KHCIOT M OCHOBAaHMH B  BOJE»,
«OJIEKTPOXUMUYECKUHN PsIJi HANPSOHKEHUM MeTauioB», «OKpacka MHAMKATOPOB B PA3JIMYHBIX
cpemax» | JIip.).

1.2. PykoBojcTBa /i 1a00paTOPHBIX OINBITOB M MPAKTUYECKUX 3aHATUH M0 XumuH (8-11 ki1.)



1.3. COOpHUKH TECTOBBIX 3aJlaHHH /I TEMAaTHIECKOTO U UTOTOBOTO KOHTPOJIS.

2. Yd4eOHo-sa00paTopHOE 000pYyA0BaHHE

2.1. HabGop Mopenel KpUCTATMUYECKUX PEIIETOK: anMasa, rpadura, MoBapeHHOHN COJIH, JKee3a.
2.2. HaGop 11t MOAEIMPOBAHUS TUIIOB XUMHUUECKUX PEAKLU (MOAEIN-alIUINKALIUH).

2.3. Komnexkuuu: «Metauibl U criiaBbel», «MuHEpaibl U TOpHbIE NOPOAbD», «HemeTamisy.

3.  YuyeOHo-mpakTHYecKoe 000pya0BaHHE

3.1. Habop «Kucmotsi».

3.2. Habop «I'mapoKcub».

3.3. Habop «Oxcuasl METaILIOBY.

3.4. Habop «Meramibi».

3.5. Habop «lllenoyHbIe U MIETOYHO3EMEITBHBIE METAJLIBI.
3.6. Habop «Cynbsdatsl. Cynbhutsl. CynbGuasn».
3.7. Habop «KapOoHaTb».

3.8. Habop «®ocdatbl. CuarKaTh».

3.9. Habop «CoennuHeHMs] MapraHia.

3.10. Habop «CoemmHeHus XpoMa.

3.11. Habop «HwutpaTsi».

3.12. Habop «MHaukaTtopsi».

3.13. HaGop nocynabl 1 IpUHAUIEKHOCTEN JUIsl YYEHUUYECKOTO IKCIEPUMEHTA, HarpeBaTelIbHbIE
npuoopsr (HITXJT).

3.14. KomIuiekT it IeMOHCTpaluy onbIToB o XuMuu yuuteseM (KAOXY)

4. UHpopMallnOHHO-KOMMYHHKATUBHBIE CPEJACTBA

4.1. MynbTUMeuitHBIE TPOIPaMMBI 110 BCEM pazjieiaM Kypca XUMUHM & Kjiacca.
4.2. KoMnproTep U MyJIbTUMEIUNWHBIN TPOEKTOP.

4.3. Kommuiekt CD-nuckoB "Xumus B 1mkose"



