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IosicHUTEALHAA 3aMUCKA

Ieau u 3aga4u U3yyeHus npeaMera

H3yuenue xumuu 6 OCHOBHOU WIKONlEe HANPABIEHO HA O00CHIUMCCHUE
ceoyrouux yenei:

©0CBOECHHE BAKHEHIINX 3HAHMH 00 OCHOBHBIX MOHATHAX M 3aKOHAX XHUMUH,
XUMHYECKOH CUMBOJIUKE;

*0BJIAICHUEC YMCHUIMU Ha6JII-OJIaTB XUMHUYCCKHEC SBJICHHA, IIPOBOAUTDH
XAUMHYECKUM OKCIICPUMCHT, IMPOU3BOAUTL PACUCTBI HA OCHOBC XMMHUYCCKHX (1)OpMy.H
BCHICCTB H ypaBHeHI/Iﬁ XUMHYCCKHNX peaKHHﬁ;

epa3BHTHE MTO3HABATEIBHBIX HHTEPECOB U MHTEIUIEKTYAILHBIX CIIOCOOHOCTEH B
nporiecce  MPOBEINEHUS ~ XUMHUYECKOTO  JKCIEpUMEHTa,  CaMOCTOSITEIBHOTO
npuoOpeTeHUsT 3HAHMKW B COOTBETCTBHM C BO3HUKAIIUMHU KH3HCHHBIMU
OTPEeOHOCTSAMU;

®BOCNIMTAHWE OTHOIIEHUS K XHMHUHM KaK K OJHOMY M3 (yHIaMEHTaIbHBIX
KOMITOHEHTOB €CTECTBO3HAHUS U DJIEMEHTY O0IIEYeIOBEYECKON KYIbTYPHI;

eNpUMEHEHHE TOJYYEHHBIX 3HAHME W yMeHMii 11 0Oe30mMacHOro
UCIIOJIb30BaHMUS BEIIECTB W MaTepuajoB B OBITY, CEIbCKOM XO3SHUCTBE M Ha
MPOU3BOJICTBE, PEIICHHS NPAKTUYECKUX 3ajJad B  [OBCEIHEBHOM  KU3HH,
MpEeAYNPEKICHHS SIBJICHUN, HAHOCAIIUX BpEJ 30POBbIO0 YEJIOBEKA U OKpYKarollen
cpeze.

Obwas xapakmepucmuka y4ebH020 npeomema

Conep:xanue Kypca COCTaBIsieT OCHOBY JUISI  PAacKpbITHUSL  Ba)KHBIX
MHPOBO33PEHUYECKUX HJICH, TAKHX, KaK MaTepUalbHOE €IMHCTBO BEILECTB MPHUPO/IbI,
WX TEHETWYECKasi CBs3b, pa3BUTHE (POPM OT CPaBHHUTEIBHO MPOCTHIX IO Hambolee
CJIOHBIX, BXOJSIINX B COCTaB OPTAaHU3MOB; OOYCIIOBICHHOCTh CBOMCTB BEIIECTB HX
COCTaBOM U CTPOEHUEM, MPUMEHEHHUS BEIIECTB UX CBONCTBAMM; €IUHCTBO MPUPOIBI
XAMHYECKUX CBs3€H W CHOCOOOB WX TIPeoOpa3oBaHUS TMPU XUMHUYECKUX
MpEeBpalIEHUAX;  IMO3HABAEMOCTb  CYIIHOCTH  XUMHUYECKUX  MpeBpallleHUui
COBPEMEHHBIMU HAYYHBIMU METOJIAMH.

Kypc Bkirouaetr B ce0s OCHOBBI OOIIEH M HEOPraHWYECKOM XUMHUHU, a TaKKe
KpaTKue CBeJIeHUs] 00 OPraHMYEeCKUX BEIECTBAX.

Becp Teopermueckuii marepual Kypca XHMHUHA JJISI OCHOBHOM  IIIKOJIBI
paccMaTpUBaeTCsl Ha MEPBOM ToAy OOY4YEHHMs, YTO TMO3BOJISIET ydalluMmcs Ooliee



OCO3HAHHO U TIyOOKO M3Y4YUTh (PAKTUUECKH MaTepual — XUMHUIO SJIEMEHTOB U HX
coequHeHnd. Hapsimy ¢ 3TUM Takoe MOCTPOEHUE MPOTrpamMMbl JaeT BO3MOXKHOCTH
pa3BUBaTh IMOJIyYCHHbIE TMEPBOHAYATIBHO TEOPETHYECKHE CBEICHUS Ha OOoraTtoM
(dakTHUeCKOM MaTepHualie XHMHH DSJIEMEHTOB. B pesynbrare BBIUTPBHIBAIOT 00€
COCTaBJISIFOIINE Kypca: U TeOpusi, U (PaKThI.

[IporpamMmMa mocCTpoeHa C YYE€TOM pealu3ald MEXMPEIMETHBIX CBA3CH C
KypcoMm (pu3uku 7 Kiacca, IJie H3y4aroTCsl OCHOBHBIE CBEJCHUSA O CTPOCHHUU MOJICKYJ
U aToMoB, W Oumonoruu 6—9 KiIaccoB, rie MaeTcsi 3HAKOMCTBO C XHMHYECKOU
OpraHu3anuel KIETKU U mporeccaMu 0OMeHa BEIIeCTB.

B copepxanum kypca 9 kinacca BHayasie 00OOIIEHHO PAacKpBIThI CBEACHHS O
CBOMCTBaxX KIJIACCOB BEIIECTB — METaUIOB M HEMETaIOB, a 3aTeM MOJIpOOHO
OCBEIIIEHBl CBOWMCTBA MICNOYHBIX M MIEJIOYHO3EMEIbHBIX METAUIOB M TaJOTCHOB.
Hapsny ¢ aTumM B Kypce pacKpbhIBAIOTCS TaKKe M CBOWCTBA OTICIBHBIX Ba)KHBIX B
HApOJHOXO3SMCTBEHHOM OTHOIIICHUM BEIIECTB. 3aKaHUMBACTCS KypC KpaTKUM
3HaKOMCTBOM C OPTaHUYECKUMH COCJIMHEHUSIMHU, B OCHOBE OTOOpa KOTOPBIX JICKHUT
ujess TEeHETHYECKOTO pAa3BUTHS OPTaHWYECKHUX BEIIECTB OT YIJIEBOAOPOJOB JI0
OouonoauMepoB (OCIKOB U YTIJICBOJIOB).

HcxoaHbIMU JOKYMEHTAMMU /1JIs1 COCTABJIEHUs padouyeil mporpaMMbl
SIBHJTHCD:

-penepabHBI KOMIOHEHT TOCYJaPCTBEHHOTO CTaHaapTa
o011eo0pazoBaTeIbHBIX YUPEKICHUM, YTBEPKICHHBIN TpUKa3oM MUHHCTEPCTBA
Poccuiickoit @enepanu Ne 1089 ot 05.03.2004r;

-penepanbHBIA 0a3UCHBIN yUeOHBIHN TIJIaH JJIs OCHOBHOTO OOIIETO
oOpazoBaHusl, yTBEPKACHHBIN TpukazoM Muno6pazoBanus PO Nel1312 ot
09.03.2004r;

-(penepanbHbIN NepeyeHb YYEOHUKOB, PEKOMEHIOBAHHBIX (JIOMYIIEHHBIX )
MunuctepcTBOM 00pa3oBaHus K UCIOIB30BaHUIO B 00pa30BaTEILHOM MPOIIECcCe B
OV, peanuzyembix 00pa3oBaTelbHbIE TIPOrPAMMbI OCHOBHOTO O0IIIET0 00pa3oBaHuUs
Ha 2014/15 y4eOHbIit TO/I.

-nmucbMo Muno6pasosanusi Poccun ot 01.04.2005 Ne 03-47 «O nepeune YMK
JUTSL OCHAIIIEHUsT 00pa3oBaTelbHbIX yupexacHuin» (http://www.vestnik.edu.ru)

-puMepHasi IporpaMma OCHOBHOTO 00111ero 00pa3oBaHus 0 XUMUH (0a30BBIN
YPOBEHB);

-apropckas nporpamma O.C.I'abpuensina, cootBeTcTBYyIomas deaeparbHoMy
KOMITIOHEHTY ['ocyapcTBEHHOTO cTaHAapTa 001ero oopa3oBaHus U AOMyIICHHAS
MunuctepctBoM o06pazoBanus U Hayku Poccuiickoit @enepanuu (O.C.I'abpuensiu
[Tporpamma kypca xumun 1 8-11 kmaccoB 001e00pa3oBaTeIbHBIX YUPEKIACHIH /
O.C.I'abpuensH. — 7-e u3ganue, nepepadboranHoe u gonoHeHHoe — M.: JIpoda,
2010r.).

B aBTOpCKYI0 IpOrpaMMy BHeCEHbI CJIEAYIOIIME U3MEHCHUS:
1.YBeJIM4eHO 4KCII0 YaCOB HA U3YYEHUE TEM:
- «BBenenue» 7 yacoB BMECTO 6 4aCOB 3a CUET BKIIFOUEHHUSI ypOKa MMOBTOPEHUS
CBOWCTB OKCUJOB, KHUCJIOT, OCHOBAaHUH U COJICH B CBETE TEOPUU IIEKTPOIUTHUECKON
JUCCOLIMALANA U TTPOLIECCOB OKUCIICHUS - BOCCTAHOBJICHUSI.
- Tema 1 «Metamnei» 10 19 yacoB BMecTo 15 4acoB 3a cUeT BKIOUEHUS
npakTudeckoi padbotel Nel, npaktuueckoi paboTel No2, mpakTtuyeckoit paboThl No3.



- Tema Ne3 «HemeTamnb» 25 yacoB BMECTO 23 4acOB 3a CUET BKIIOUYECHUSA
npakTudeckux padbot Ne4,5.6.

2. YMeHBIIEHO YHCII0 YaCOB HA U3YUYEHHUE TEM:

- Tema NeS «Opranmueckue BemectBa» ¢ 10 gacoB g0 9 4acoB, T.K. NMOHATHE O
NpeNeNbHbIX M HENpeIeibHBIX YIJIEBOJOPOJAX pacCMaTpUBaeTCs Ha ypOKe
«YTIEBOIOPOIBIY.

Takum 00pa3zoM, mpakTuyeckrue padoThl, COCTABISAIONUIUE TEMY 2 U TeMY 4,
pacnpeiesieHbl 10 APYTUM TeMaM Kypca B COOTBETCTBUM C H3y4aeMbIM MaTEpHaIOM
(mymepanus nmpaktuyeckux padot no yueOnuky O.C. I'abpuensna 2009r. uznanus)
3.M3 aBTOpCKOM MpOrpaMMbl HCKJIIOYEHA YaCTh yueOHOro MaTepuasa, KOTOPhIi
OTCYTCTBYET B 0053aT€JIbHOM MUHUMYME COJEP’KaHUs OCHOBHBIX 00pa30BaTEIbHbIX
OpOrpaMM JiJisi OCHOBHOM HIKOJIBI, TAKKE UCKIIOYEHBI HEKOTOPhIE
J€MOHCTpPALlMOHHBIE ONBITHI U JIA0OpAaTOpHBIE PabOTHI U3-3a HEJOCTATKA BPEMEHH Ha
UX BBITIOJIHEHHE MPU 2 Yacax B HEJIENI0, TaK KaKk aBTOpcKas rnporpamma
npenycMaTpuBaeT 2/3 yaca B HEACIIO.

B noypounoMm mnanupoBanuu B rpade «3ydaembie BOIPOCH» KypCUBOM BbIJEICH
MaTepHall, KOTOPBIH MOJICKUT U3YUEHHUIO, HO HE BKJItoYaeTcs B TpeboBaHuUs K
YPOBHIO MOJATOTOBKH BBIMTYCKHHUKOB.

Cpoxk peanusanuu padoyeit nporpammsi 1 roga.

VYpoBeHb MporpaMMsbl - 0a30BbIA. YUUTHIBASI TPOAOIIKUTEILHOCTh yueOHOTro roja (34
HEZIeNn), TUITAHUPOBAaHUE COCTABIICHO Ha 68 yacoB B roja. O0beM yueOHOM Harpy3Kku
COTJIaCHO y4eOHOoro riaHa mkoJibl Ha 2014/15 yueOHbIi o 2 yaca B HEJEMIO.
KonnuecTBo yacoB B HEZIEIIO HA U3YUYEHHUE MPEIMETA COTJIACHO IporpamMe - 2 yaca.
KonnuecTBo yacoB cornacHo yueoHomy miany MKOY TICOIII- 2 gaca B Heaemto.

®opMbI 1 METO/IbI, TEXHOJIOTMU 00YUYEHUSsI.

Peanuzaius nanHo# MporpaMMbl pacCuuTaHa Ha UCIIOJIb30BaHUE TPAAUIIMOHHBIX
TEXHOJIOTUH 00pa30BaHUs, a TAK KE€ METOJOB COBPEMEHHBIX 00pa30BaTEIbHBIX
texHoJiorui. C UCIOJIb30BaHUEM CIIeAYIOmMuUX (HOopM pabOTHI, TAKMX KaK JIEKITHS,
Oecena, pacckas, HHCTPYKTaX, IEMOHCTpAIIHs, YIIPAKHECHHS, PEIICHUE 3a/1a4, padoTa
¢ KHUTOH. MeTo10B: TpoOJIEMHBINA METO/I, TPOCKTHBIA METOJI, Pa3BUBAIOIIICE
oOydeHue, MHPOPMAITMOHHO-KOMMYHUKATUBHBIC METOIbI, 00BSICHUTEIHHO-
WJUTIOCTPATUBHBIN METO/T; pENPOYKTUBHBIN METOT; METO ITPOOJIEMHOIO
W3JI0KEHUST, YaCTUYHO-TIOUCKOBBIN, UJIN 3BPUCTUYECCKUN, METOT; UCCIICAOBATEILCKUAMN
METO/I.

KonTpons 3a ypoBaem 3YH mpencrapisier nmpoBeaeHe MPaKTHYECKUX padoT,
KOHTPOJIbHBIX Pa0OT, KaK B TPAJAUIIMOHHOM, TaK U B TECTOBOU (popmax.



Coaep:xanmne nporpaMmael.
9 kiacc (24 B HeaeJ110; Beero 68 v)

Beenenne. O0mas xapakrepucTHKa XUMHYECKHX 3JIeMeHTOB (7 4acoB)

XapaKTepruCTUKA 3JIEMEHTA TI0 €r0 MOJIOKEHUIO B IEPUOJIUYECKON CUCTEME
xumudeckux 3neMeHToB JI. 1. MenpaeneeBa. CBoiicTBa OKCHIOB, KUCJIOT, OCHOBAaHHUI
Y COJIEN B CBETE TEOPUH JIEKTPOJIUTAUYECKON JUCCOLUUALMH U MTPOLIECCOB OKUCIICHUS -
BOCCTAaHOBJICHUS. ['eHETUUECKHUE PsAAbI METaIa U HEMETAJIA.

[TonsiTue 0 mepeXxoHbIX dNIeMeHTaX. AMGOTEpHOCTh. [ eHETHUECKU psifT
MIEPEXOTHOTO JIEMEHTA.

[Teprnoguuecknii 3aKOH ¥ MEPUOAUYECKAS CUCTEMA XUMUYECKUX d1eMeHTOB 1. U.
MeHneneeBa B CBETE yUEHHUS O CTPOCHUU aTtoma. Mx 3HaueHue.

JlaboparopHuslii onbIT. 1. [TonyueHne ruipokcuia IMHKA U UCCIICIOBAHKE €TO
CBOMCTB.

Tema 1 Metanasl (19 u)

[TomoxxeHne MeTaIuIOB B IEPUOIUYECKON CUCTEME XUMUYECKHUX 351eMeHTOB JI. M.
MenpeneeBa. Metamnnueckasi KpUCTALIMYECKAs PElIETKa U METa/UIMYeCcKas
xuMudeckas cBs3b. O0mue guznueckue cBoiicTBa MeTamuioB. CIiaBbl, UX CBOHCTBA
1 3HaueHHe. XMMHUYECKHE CBOMCTBA METAJJIOB KaK BOCCTAHOBUTEIICH.
DNEKTPOXUMUUECKUMN Psijl HAMPSHKEHU METAJIJIOB U €T0 MCIIOJIb30BaHUE JIJIs
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KOHKPETHBIX MeTaI10B. CIIOCOOBI MTOTyYeHUS
METAJIJIOB: TTUPO-, THIPO- U dJIEKTpoMeTAITyprus. Koppo3us MeTamioB B criocoObI
OOpBHOBI C HEH.

OO6mas xapakTepHCTHKA IIEIOYHBIX MeTauioB. MeTauiel B ipupoje. O0mue
crocoOsI ux nosydeHusi. Ctpoenue atomoB. llleounbie MeTamabl TPOCThIE
BEIIIECTBA, MX (U3NUYECKHE U XUMUYECKHE CBONCTBA. BaxkHelne coe JuHeHUS
IEJIOYHBIX METANIOB — OKCHJIBI, THAPOKCH/IBI U COJTH (XJIOPHIBI, KapOOHATHI,
cynbdaThl, HUITPATHI), UX CBOMCTBA M MPUMEHEHHUE B HAPOTHOM XO3SHCTRBE.
Kanwuitnesie ynoopenus.

OO6mias xapakTepuCTHKa 3JEMEHTOB riaBHOW mnoarpynmsl I rpynmsl. CTpoeHue
aToMoB. [I{emouHO3eMeTbHBIC METAJIIBI - TPOCTHIC BEIIECTBA, NX (PU3UIECKHUE U
XHUMHYECKHE CBOMCTBA. BaxkHeIne cCoeUHEHUS ICJI0UYHO3EMEIbHBIX METAJIJIOB —
OKCH/JIbI, TUIPOKCHUIBI U COH (XJIOPHUIbI, KapOOHAThI, HUTPATHI, CYJIb(hAThI U
dbocdaTsr), uX CBOMCTBA U MIPUMEHEHHUE B HAPOTHOM XO35HCTBE.

Amomunuii. CtpoeHue aroma, pu3nyeckue 1 XUMUYECKUE CBOMCTBA MPOCTOrO



BeecTBa. CoeIMHEHUS aTIOMUHUS OKCUJ U TUJIPOKCU, UX aM(OTEPHBIN XapakTep.
Baxuenmue conu amomunus. [IpuMenenre aaoMUHNAS U €ro COCAUHEHUM.

XKenezo. CtpoeHue atoMa, PU3HMUECKUE U XUMUYECKUE CBOMCTBA ITPOCTOTO
BemecTBa. I enetnueckue pansl Fe%* n Fe3*. KauectBennnle peakiyu Ha Fe?* n Fe3*,
Baxwueiimue conu xene3a. 3HaAUYCHHE KENe3a, €ro COeINHEHNN U CIJIABOB B MPUPO/IE
Y HAPOJHOM XO3SICTBE.

Hemonctpanuu. O0pasibl HIEJIOYHBIX U MIET0YHO3EMETbHBIX MeTauioB. O0pa3ibl
CIUIaBOB. B3anMoIeCTBUE HATPUSI, JTUTHS U KaJIbLUA C BOJOW. B3auMonencreue
HATpUs U MarHUs C KACIOPOJAOM. B3anMoelicTBUE METAJUIOB C HEMETAJIIaMU.
[Tonyuenue rkapokcuaos xxenesa (I1) u (I11).

JlaGopartopHbie OnbIThL 2. O3HaKOMJIEHHE C 0O0Opa3liaMy METaJIoB. 3.
B3anmopelicTBue METaIIOB C PaCTBOPAMH KHUCIIOT U coiieil. 4. O3HaKOMIJIEHUE C
oOpa3laMu NMPUPOJHBIX COSAUHEHHI: a) HATPUs; 0) KaJlblLIMs; B) AJIIOMUHUS; T)
xenesa. 5. [lonydeHue ruipoKcua altOMUHUS U €r0 B3aUMOJIEMCTBUE C pacCTBOpaMu
KMCIIOT M Iienoueii. 6. KauecTBeHHbIC peakiuy Ha HoHbI Fe%* u Fe3*,

Ipakxmuueckas paboma Ne [: «Ocy1iecTBICHUE IETTOYKH XUMUYECKHIX
[IpEBpALLIEHUI)

Ilpakxmuueckas paboma Ne 2. «IlomydeHue u CBOMCTBA COSAMHEHUN METAIIJIOB)
Ilpakxmuueckasn paboma Ne3 « IkciepuUMEHTANIbHbBIE 3a/1a41 110 PACIIO3HABAHUIO U
MOJIYYEHUIO BEIIECTBY

Tema 2 Hemerasanl (25 u)

OO61as xapakTepucTUKa HEMETAIIOB: MOJIOXKEHUE B eproandeckon cucteme /1. U.
MenpeneeBa, 0COOEHHOCTH CTPOEHHUSI aTOMOB, 3JIEKTPOOTPHUIIATEIBHOCTh KaK Mepa
«HEMETAJUIMYHOCTHY, P AJIEKTPOOTPULIATENBHOCTH. KpucTamindeckoe CTpoeHUE
HEMETAJIJIOB - MPOCTHIX BEUIECTB. AJoTponus. PU3nuecKkue CBOMCTBAa HEMETAIIOB.
OTHOCUTENBHOCTD MOHATHI «METAILID), KHEMETAILI.

Bopopoa. IlonoxxeHne B neproIUIECKON CUCTEME XUMUYECKHUX 351eMeHTOB JI. M.
MengneneeBa. CtpoeHue aroma U MoJeKyyibl. DU3NYECKHE U XUMUYECKHUE CBOICTBA
BOJOPOAA, €ro MOJIYyYEHUE U IPUMEHEHUE.

Oo6mas xapaktepuctuka rajgoreHoB. CTpoeHue aromoB. [IpocTsie BemecTBa, ux
dusznueckne u xumudeckrue cBorcTBa. OCHOBHBIE COCTUHEHNS TaJIOTC€HOB
(ra;moreHoBOIOPO/IbI U FaJOTeHUIbl) UX cBoiicTBa. KauecTBeHHas peakuus Ha
xnopun-uoH Kpatkue cBenenus o xjaope, opome, ¢prope u noxe. [Ipumenenue
rajoreHOB U UX COCTMHEHUN
B HAPOJIHOM XO3SIMCTBE.

Cepa. CtpoeHue aToMa, aJlJIOTPOIKs, CBOMCTBA U TPUMEHEHUE POMOUUYECKO CEPBHI.
Oxkcuasl cepsl (I1) u (VI), ux nonyuyenue, cpoiictBa u npuMenernre CepoBogopoaHas
U cepHUCTas KUCI0Thl. CepHasi KUCJIOTa U €€ COJIU, UX MPUMEHEHHUE B HAPOJIHO
xo3stiicTBe. KauecTBeHHas peaknus Ha Cynb(haT-uoH.

A3ot. CTpoeHHe aToMa 1 MOJIEKYJIbI, CBOMCTBA IMPOCTOTO BEIIECTBA. AMMMUAK,
CTPOEHHUE, CBOMCTBA, MTONy4YeHUE U puMeHeHue. Colnu aMMOHUS, KX CBOMCTB U
npumenenue. Okcuasl azora (I1) u (IV). A3otHas kucioTa, ee CBOWCTBa U
npuMeHenne. HutpaTel 1 HUTpUTHL, TpoOJIeMa UX COACPKAHUS B
CEJIbCKOXO03IMCTBEHHOU MPOAYKIUU. AZOTHBIE YIOOpEHHUSI.

®docdop. CTpoeHue aroMa, alNIOTPOIHS, CBOMCTBA Oesoro u KpacHoro docdopa,



ux npuMmeHenne. OCHOBHBIC coeHeHUs: okcu Gpochopa (V), oprodochopHas
kuciora u pocdatel. DochopHbie ynoopeHus.

VYrnepoa. CtpoeHue aToma, ajuIOTPOIHs, CBOMCTBA aJUNIOTPOMHBIX MOAUDUKAIINA,
npumenenue. Oxkcuasbl yriaepoaa (I1) u (IV), ux cBoiicTBa U IpuMEHEHUE.
KauecTBeHHas peakuys Ha yriekucibli ra3z. KapOoHnarsl: KanpLUUT, oA, MOTAIL, UX
3HAYEHUE B IPUPOJIE U )KU3HU uenoBeka. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

Kpemnuii. Ctpoenue aroma, KpUCTAIMYECKUI KPEMHHUI, €70 CBOMCTBA U
npumenenue. Oxcun kpemuus (IV), ero npupoanbie pa3sHOBUIHOCTU. CHUITUKATHI.
3Ha4YEeHUE COETMHEHNN KPEMHUS B JKUBOM M HeXUBOU npupone. [lonsaTtue o
CUJIMKATHOM MPOMBILIIEHHOCTH.

Hemonctpanuu. O0pasiibl raJIoreHoB - MPOCThIX BellecTB. Bzaumopeiictue
raJIOreHOB C HaTpUeM, allFOMUHUEM. BeiTecHeHNE XJ10poM Opoma Wiid uoja 13
pPacTBOPOB UX COJIEH.

B3aumoneiicTBre cepbl ¢ MeTaJlJIaMU, BOJAOPOJIOM U KUCIOPOJIOM.

B3aumonerncTBre KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTBI C MEBIO.

[lornouienue yriemM pacTBOPEHHBIX BEILIECTB WJIM Ta30B. BoccTaHoBIeHHE Meu U3
ee okcyaa yriieM. OOpasibl NPUPOIHBIX COEAMHEHUH XJI0pa, cepbl, hocdopa,
yraepozaa, kpemHusi. O0pa3ipl BAXKHEUIINX JJI1 HAPOJIHOTO X03sIHCTBA CyNb(aTOB,
HUTPATOB, KapOOHATOB, (hocharoB. OOpPa3Ikl CTEKIIA, KEPAMUKH, [IEMEHTA.

JIaGopatopnsie onbIThl. 7. KauecTBeHHas peakiys Ha XJIOPHUI-HOH. 8.
KauecTtBenHas peakius Ha cyiabdar-uos. 9. Pacno3naBanue coneit ammonus. 10.
[TonyueHnue yriekucioro rasa u ero pacroznaBanue. 11. KauectBennas peakuus Ha
kapOoHaT-uoH. 12. O3HaKOMJICHHE C MPUPOAHBIMU cHUIMKaTaMu. 13. O3HaKOMIICHHE
C IPOIYKLIHNEN CUIUKATHOW MPOMBIILIEHHOCTH.

Ilpaxmuueckas paboma Ne 4: « JkcniepuMeHTaNIbHbBIE 324K 10 Teme «Ilonrpymnmna
KHCIIOPOJIay.

Ilpaxmuueckasa paboma Ne 5: « JkcniepuMeHTaNIbHbBIE 3a/1a4u 110 TeMe «lloarpymnmsl
az0Ta U yrieponaa ».

IIpaxmuueckasn paboma Ne 6: «Ilonydenue, coOupanue U pacrio3HaBaHUE Fa30BY.

Tema 3 «Opranuyeckne BeleCcTBA (9 yacoB)

BemectBa opranndeckue 1 HEOPraHM4ECKUE, OTHOCUTEIIBHOCTD IMOHSTUSA
«opraHnyeckue BemecTBay. [[puanHbpl MHOTO0Opa3Hsi OPraHNYECKUX COCTMHECHHM.
XHUMUYECKOE CTPOEHHUE OPraHUYECKUX COCUHEHUN. MOJIEKYIJISIpPHBIE U CTPYKTYPHBIE
(bOpMyIIbI OPraHUYECKUX BEIIECTB.

MeraH u 3TaH: CTpO€HUE MOJIEKYJL. ['opeHne MeTana u 3taHa. JleruapupoBaHue
sraHa. [ [pumenenne mertaHa.

XUMHYECKOE CTPOCHUE MOJIEKYJIBI 3THIIEHA. [[BoiHas cBs3b. BzaumonerncTBre
3TUJICHA C BOAOM. Peakuuu nonumMepusanuu dtiiieHa. [lonuaTuneH u ero 3HaueHue.
[ToHATHE O NTpENETBbHBIX OJHOATOMHBIX CIUPTAX HA MPUMEpPAX METAHOJA U 3TAHOJIA.
TpexaTOMHBINA COUPT - TIIULEPUH.

[Tonsitue 06 anbaernax Ha MpUMepe YKCYcHOTo anpaeruaa. OKucieHue aabaeruaa
B KHCJIOTY.

OnHOOCHOBHBIE MpeieNIbHbIE KAPOOHOBBIE KHCIOTHI HA IPUMEPE YKCYCHOM
KUCIOTHL. Ee cBolicTBa 1 npumeHeHne. CTeapruHOBasi KUCJIOTA KAK MPEJICTABUTEIb
KUPHBIX KApOOHOBBIX KUCIIOT.

Peakiiuu srepudukanuu 1 NOHITUE O CIOKHBIX dPupax. KUpbl KaK CI0KHbBIE



3(UpHI TIIUIIEPUHA U )KUPHBIX KUCIIOT.

[Tonsitue 06 aMuHOKHCIOTaX. Peakiuu nmoaukoHeHcauu. benku, ux cTpoeHue u
Ouosiorudeckas poib.

[Tonsitue 06 yrineBoaax. I'moko3a, ee cBolicTBa U 3HaueHue. Kpaxmain u 1etoiosa
(B cpaBHEHHH ), UX OMOJOTUYECKAS POTIb.

JlemoHncTparuu. Mozenu MoJieKysl MeTaHa U APYruX yriieBOJAOPOIOB.
B3aunmopelicTBue sTueHa ¢ GpOMHOIM BOJIOW U paCTBOPOM NIEpMaHTaHATa KaJusl.
OO6pasupl sTaHoNa U riuliepuHa. KauecTBeHHast peakiiysi Ha MHOTOATOMHbBIE CITHUPTHI.
[Tonyuenue ykcycHo-3THIIOBOTO 3dupa. OMbuIeHUE Kupa. Bzaumoaencraue
TJIFOKO3bI C aMMHUAYHBIM PAacTBOPOM OKcuja cepedpa. KauecTBeHHas peakius Ha
KkpaxMmall. JlokazaTenbCcTBO HAMU4Ms ()YHKIIMOHATIBHBIX TPYII B pacTBOpax
aMUHOKHCIOT. ["'opeHne 6enkoB (1IepCTy WK NTUYbUX TepbeB). LIBeTHBIE peakuu
OCJKOB.

Jlaboparopusie onbIThl. 14. M3roToBieHne Mojeneil MOJIEKyJ yTieBOI0POIOB. 15.
CgoiicTa rurepuna. 16. BzaumonerictBue rimroko3sl ¢ ruapokcuaom menu (II) 6e3
HarpeBaHus U NpU HarpeBanuu. 17. BzauMmoaencTBue Kkpaxmana ¢ HOAO0M.

Tema 4 OGo01IeHHe 3HAHUI 10 XUMHH 32 KYPC OCHOBHOM IIKOJIBI (6 u )

DuU3NYECKUN CMBICI TTOPSIAKOBOIO HOMEpA JIEMEHTa B IEPUOIMUECKON CUCTEME
xumudeckux sneMenToB J[. V1. MenaeneeBa, HOMEpOB NEPUOJIa U TPYTIIIHI.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB M MX COEIMHEHHI B IEPUOIAX U
IpyIIax B CBETE MPEACTABIECHUN O CTPOCHUU aTOMOB 3JIEMEHTOB. 3HAUCHUE
NEPUOIUYECKOTO 3aKOHA.

TUnbpl XUMHYECKUX CBA3€U U TUTIBI KPUCTAJNIMYECKUX PEIIETOK. B3aumMocBA3b
CTPOEHHMS U CBOMCTB BELIECTB.

Krnaccuduxanms XuMrU4ecKX peakiuii o pa3IudHbIM IpU3HaKaM (YUCIIO U COCTaB
pearupyrommx U 00pa3yomuXxcs BEIIECTB; TEIUIOBOU 3 (EKT; UCITOTb30BaHUE
KaTajn3aTopa; HaIpaBlI€HUE; U3MEHEHUE CTEIIEHEW OKUCICHUSI aTOMOB).

IIpocTeie u cioxHbIE BemecTBa. Meraiisl 1 HeMeTaJulbl. [ eHeTudecKue psiasl
MeTaiia, HeMeTaia u nepexoanoro Meramia. Okcuasl (0OCHOBHBIE, aM(OTEPHBIE U
KHUCIIOTHBIE), TUIPOKCUIBI (OCHOBaHUS, aM(pOTEPHBIC THIPOKCHUIBI M KUCIIOTHI) U
COJIM: COCTaB, KiacCU(UKAIH ¥ OOIIIe XUMUIECKUE CBOWCTBA B CBETE TEOPUU
ANEKTPOJIUTHYECKON JUCCOLMALIUY U MPEJICTABICHUI O TIpolieccax OKUCICHUS -
BOCCTAHOBJICHHUS.






TemaTnueckoe MmiIaHUpOBaHUE MO XUMUH, 9 Kitacce
(24 B Henemto, Bcero 684, U3 HUX 2 4 — pe3epBHOE BpeMs)

Ne Haszeanue tembl Bcero N3 Hux
4acoB
[IpakTnueckue padboTsl KoHTposabHble paboThl

l. Baenenue. O0mas 7 Kontposbnas padota Nel
XapaKTePUCTHKA XUMUICCKIX o TeMe «BBenaeHue»
3JIEMEHTOB

1 Tema Nel. Metasibl 19 Ilpakmuueckasa pavoma Ne 1: «OcymiecTBICHUE IIEMOYKH XUMHUECKIX Kontponbnas padoTa No 2

MIPEBPALLICHU I o tTeme «MeTtautb»
Ilpakmuueckasa paooma Ne 2. «[lonydeHune u CBONCTBA COSTMHEHUI
METaJIJIOB
Ilpakmuueckan paboma Ne3 «IKkcriepUMEHTAIIBLHBIE 33J1a4H1 T10
pacro3HaBaHUIO U MOJTYYEHHUIO BEIIECTB
1 Tema No2. «<Hemerauie» 25 Ilpakmuueckasa paooma Ne 4: «JKCTIepUMEHTAIBHBIC 33/1a9H 10 TEME Kontpomnpras padorta Ne 3
«loxarpynma Kuciopoaa». o teme «Hemeramnsny
Ilpakmuueckan padoma Ne 5: « IKCIEpUMEHTAIbHBIE 3a/1a4U 110 TEME
«[Toarpymmel a3ota u yriaeposa ».
Ilpakmuueckasa paooma Ne 6: «Ilonydenue, coOupanue u pacrio3HaBaHUE
ra3oBy.

v Tema Ne3. «Oprannueckue 9
BEIIECTBA»

Vv Tema Ne 4. «O6001ICHNE 3HAHUT 6 HroroBas KoHTpOJIbHAS
[0 XMMHUHM 32 KypC OCHOBHOM paborta Ne 4 3a xypc
IITKOJIBI» OCHOBHOM HIKOJIBI

VI PezepBHOE Bpems. 2

Hroro

68




KanengapHo-remarnueckuii miax (684)

Ne Tema ypoka Kon-Bo Hara IIpumeua
ypoKa 4acoB HUE
IInan Pakr
Beenenne. O0mas xapakrepucTHKa XUMHYECKHX 3JIEMEHTOB 7
4aCoB)
1 BBOJIHBII HHCTPYKTaX MO TEXHUKE 0€30MaCHOCTH. 1 4cen
XapakTepuCcTUKa XUMUYECKOT0 AJIIEMEHTAa Ha OCHOBAHUU €T0 MOJIOKEHUS B
ITepuonnueckoii cucreme /1. 1. Menneneena.
2 XapakTepucTHKa XMMUYECKOTO 3JIEMEHTA [0 KUCIOTHO-OCHOBHBIM CBOWCTBAM 1 6ceH
00pazyeMbIX UM COEJTMHECHUIM.
3 AmdoTepHbIe OKCHUJIBI i TUIPOKCHIBI. 1 13cen
4 [lepuonuueckuii 3axkoH u [lepuoanyeckas cuctema xumuueckux snementon J.M. |1 18cen
Menneneena
5 CBolicTBa OKCHJ0OB, KHUCJIOT, OCHOBaHMH, cojieil B cBete TOJl u OBP. 1 20ceH
6 O60011eHne 1 cucTemMaTH3alus 3HaHui 1o «BBeIeHn0» 1 25ceH
7 Koumponvnaa paboma Nel no teme «BBeneHue» 1 27ceH
Tema 1. «MeTa/LabD» (19 gyacos).
1(8) [Tonoxxenue metamwios B [1.C.X.D. JI. . MeHneneeBa 1 CTpPOCHHE WX aTOMOB. 1 20KT
2 (9) dwusndeckne cBoiicTBa. CIIaBhI. 1 40KT
3(10) | XuMuuecKue CBOWCTBA METAILJIOB 1 90KT
4 (11) | IlomydyeHne METaJIOB. 1 11oxT
5(12) | Kopposus MeTauion 1 160KT
6 (13) | lllemouHble MeTaIIIBI 1 180KT
7 (14) | CoenuHeHUs MICIOYHBIX METAJJIOB 1 230KT
8 (15) | bepwumnii, MarHui M MEIOYHO3EMETbHBIC METAJIIBI 1 250KT
9 (16) | CoemuHenHws OepHILIHSI, MATHUS U MEIOYHO3EMETbHBIX METAJIOB. 1 6HO0510
10 (17) | AnroMuHWMIA 1 8HO0510
11 (18) | CoenviHECHUS ATFOMUHHSI 1 1310516
12 (19) | BemmoaHeHHe yIpaKHEHUH, pEIICHNE 3a]1ad. 1 1510516




13 (20) | XKene3o. 1 20H0510
14 (21) | CoenuiHEeHHUS Keesa 1 22H0510
15 (22) | Ilpakmuueckasn paboma Ne 1. «OcyliecTBICHUE ETTOYKA XUMUIECKAX 1 270050
IIPEBPALLCHUI)
16 (23) | IIpakmuueckasn paboma Ne 2. «IloaydeHue v CBOMCTBA COSAMHCHUN METAIIOBY | 1 291050
17(24) | IIpakmuueckasn paboma Ne3 « IKCIIEpUMEHTAIILHBIC 3a/1a4H 110 PACIIO3HABAHUIO U | 1 4nex
TIOJTYYCHUIO BEIICCTBY
18(25) | «O6o0mEeHre U CUCTEMATU3alMsl 3HAHUH 110 TeMe «MeTabi» 1 611eK
19(26) | Konmponavnas paboma No 2 o teme «MeTauib» 1 11 ek
Tema 2. «HemeTanab» (25 yacoB).
1 (27) | HemeTamibl: aTOMBI M IPOCTHIC BEIICCTBRA. 1 13 nex
2 (28) | XuMudecKkue 3JEMEHTHI B KJIIETKaX KHBBIX OPraHU3MOB. 1 18 ek
3(29) | Bomopon. 1 20mex
4 (30) | lamoreHs.. 1 25 ek
5(31) | CoemuHeHHs rajJOreHOB. 1 27 nex
6(32) | I[lonydenue rasoreHoB. bruosoruueckoe 3HaUYCHUE U MPUMEHEHHUE TAJIOTEHOB U X | 1 15sHB
COEeIMHEHUMH.
7 (33) | BemmonHeHue ynpaKHEHUH, pelIeHne 3a/au. 1 17518
8 (34) | Kucmopog. 1 225HB
9 (35) | Cepa. 1 24sHB
10(36) | CoeauHeHUs Cephl. 1 29sHB
11(37) | Ilpakmuueckasn paooma Ne 4. «DKCTICPUMCHTAIBHBIC 3a/1a4H 10 TEME 1 314uB
«Iloarpynmna xucjaopoaa.
12 (38) | Asor. 1 Sderp
13 (39) | Ammuaxk. 1 7Tdenp
14(40) | Conu aMMOHWSI. 1 12dbeBp
15 (41) | KucnopoHbie COeTMHEHUS a30Ta. 1 14deBp
16 (42) | ®ochop u ero coeTMHEHUS. 1 19¢deBp
17 (43) | BemonHenue ynpaxHeHuil. Pemenue 3aayq. 1 21desp
18 (44) | Yraepon. 1 26deBp
19(45) | KucnopoiHbIe COSTMHEHUS yTIiIepoia. 1 28dep




20(46) | Kpemuwii. 1 Amapt
21 (47) | CunmkatHasi IPOMBIIUICHHOCTD. 1 6MapT
22 (48) | Ilpakmuueckan paboma Ne 5. «DKCTIEpUMEHTAIBHBIC 3aJ1a4H 110 TEME 1 1 1mapT
«lToarpynmnsl azora u yriepona ».
23 (49) | Ilpakmuueckasn paboma Ne 6: «Ilonydyenue, coOnpaHue U paclo3HaBaHUE 1 13maprt
ra3oBy.
24 (50) | O6oOmIeHNEe 1 cucTeMaTH3alKs 3HaHMI 10 TeMe «HeMerabi» 1 18mapr
25(51) | Koumponvnas pavoma N 3 no teme «Hemeranabi»y 1 20maprt
Tema 3. «Oprannyeckne BelecTBa (9 yacoB)
1(52) |IIpeameT opraHUYECKONW XMMHH. 1 lamp
2 (53) | [IpenenbHbIC YrIeBOIOPOIBI. 1 3anp
3 (54) | HempenesabHble yriIeBOAOPOIbI. DTHUIICH. 1 8arp
4 (53) | Couprsi. 1 10amnp
5(56) | IlpenenbHble 0THOOCHOBHBIE KAPOOHOBBIE KMCIIOTHI. 1 15amnp
6(57) CrnosxHble 3Gupbl. XKupsbl. 1 17anp
7 (58) | AMHUHOKHCIIOTBI U OCIIKH. 1 22anp
8(59) | YrueBompl. 1 24anp
9 (60) | ITonumepsni. 1 29anp
Tema 4. «O0001IeHMEe 3HAHUI 10 XMMHHU 32 KYPC OCHOBHOW IIKOJIbI»
(6 yacoB)
1(61) |Ilepuoawnueckuii 3akoH u [leproanyeckas CHCTEMa XMMHUYECKUX dJICMCHTOB 1 Imas
JI.1.MenneneeBa B CBETE Y4EHUSI O CTPOEHUU aToMa
2(62) Crpoenue BeuiecTBa. Buabl XUMUYECKUX CBSA3EH U TUIBI KPUCTATUITMYECKHUX 1 6mast
pEIIETOK.
3(63) Knaccudukanms XuMIYeCKUX peakIfil Mo pa3IuIHbIM MPU3HAKAM. 1 8mast
4 (64) | IlpocThie u cIOXKHBIC BenecTBa. MeTauTbl U HEMETAIUIBI, UX TeHETHYEeCKHe psanl. | 1 13mas
5(65) | Kimaccel xummndgeckux coequHennid B ceere TOJl u OBP. 2 15mas
6(66) | Hmocosas konmponvnas paboma Ne 4 3a xypc OCHOBHO¥ IITKOJIBI 1 20mas
7-8 Pesepn 2 22mas

(67-68)




Tpe6oBaHus K YPOBHIO NOJATOTOBKH BbIMTYCKHUKOB
Co0uroaaTh npaBuJia:
— TEXHMKHU 0€30IaCHOCTH MPHU OOpaIIEeHUH C XUMUYECKON MOCY10i U
1abopaTopHBIM 000pYyI0BaHUEM (TPOOUPKAMU, XUMUUECKUMU CTaKaHAMH,
BOPOHKOMH, 1a0OPaTOPHBIM IITATUBOM, CIUPTOBKOM ); paCTBOPAMH KUCIIOT, IIEJI0YECH,
HETalIeHO! U3BECThIO, BOJOPOJIOM, METAHOM, OCH3UHOM, SIIOXUMUKATAMU,
MUHEPAJILHBIMU YI00pEHUSIMU;
— JIMYHOTO MOBEJIEHUS, CIIOCOOCTBYIOLIETO 3aIIUTE OKPYKAIOUIE Cpeibl OT
3arpsi3HEHUS;
— OKa3aHus MOMOIIHY MOCTPAJABUIUM OT HEYMEJIOro 00palleH s C BEIIeCTBaMHU.
IIpoBoauTh:
— HarpeBaHue, OTCTauBaHKe, (UILTPOBAHUE U BHIMTAPUBAHUE,
— OTIBITHI 10 MOJIYYCHHUIO U COOMPaHMIO KUCIOpoa, okcuaa yriaepoza (1V),
BOJIOPO/JIa;
— pacrno3HaBaHUE KUCIOPO/a, BOJAOPO/Ia, YIJIEKUCIIOro ra3a, paCTBOPOB KUCIOT U
IEeJIOUEeH, XJIOpUI-, CYyIb(}aT- U KApOOHAT-UOHOB,;
— wu3roToBIieHHe Mojelei mosekyn BemecTB (H20, CO2, HC1, CHa, C2Hs, C2Ha,
Csz, CHgoH, C2H5OH, CH3COOH);
— BBIYUCJICHHS: a) MACCOBOM JIOJIM XUMHUYECKOTO 3JIEMEHTa 1o (opMyJie BElIeCcTBa,
0) KonuyecTBa' BeiecTBa (Macchl) MO KOJMYECTBY BEIlIECTBA (Macce) OJHOIO U3
BCTYMUBIINX B PEAKIIMIO WJIH MOJYYEHHBIX BEIIECTB, B) MACCOBOM 10JH
PacTBOPEHHOT'O BEIECTBA.
Ha3zbiBaTh:
— XUMUYECKUHN AJIEMEHT I10 €ro CUMBOJY;
— BEILIECTBA 10 UX XUMUYECKUM (popmyam;
— CBOMCTBA HEOPTaHUYECKUX U OPTraHUYECKUX BEIIECTB;
— (pyHKIIMOHANbHBIE TPYTITHl OPTAaHUYECKUX BEIIECTB;
— TMPU3HAKHU U YCIOBHS OCYIIECTBICHUS XUMUYECKUX PEAKIIHiA;
— (pakTOpBbI, BIUSIONINE HA CKOPOCTh XUMHUYECKOU PEaKIINu;
— THUIIBI XUMUYECKHUX PEaKINi;
— OMOJIOTMYECKH BaKHbIE OPraHUYEeCKUEe COeAMHEHUS (YTIIEBOIbI, )KUPHI, OCITIKN).
Onpenensithb:
— MIPOCTHIE U CIOKHBIE BEIIECTBA;
— MPUHAIJICKHOCTD BEIIECTB K OMPEAEICHHOMY KIIacCy;
— BQJIGHTHOCTH U (WJIM) CTETICHb OKHUCIICHHUS] XUMUYECKUX AJIEMEHTOB B OMHAPHBIX
COEIMHEHUSX;
— BUJ XUMHUYECKOMN CBSI3U MEXIY aTOMaMH B TUITUYHBIX CIy4asiX: a) MIEJIOYHON
METaJlJ1 — rajoreH, 0) BOAOPOJ — TUIIMYHbIE HEMETAIUIbI, B) B MOJIEKYIaX MPOCTHIX
BELIECTB;
— TUI XUMUYECKOW PEaKIMM: a) TI0 YUCIY U COCTaBY UCXOJIHBIX BEUIECTB U
MPOYKTOB PEAKIUH, 0) MO XapakTepy Ter1oBoro 3¢ dexTa, B) M0 N3MEHEHHUIO
CTEINEHEUW OKUCIICHUS XUMUUECKUX 3JIEMEHTOB.
CocraBiasTh:
— (QopMysIbl HEOPraHUYECKUX COSMHEHUH (110 BAJIEHTHOCTH XUMUYECKHUX
AJIEMEHTOB WJIU CTENIEHH OKUCIICHUS);
— MOJIEKYJISIpHbIE, CTPYKTYpHbIE POPMYJIIbI OPraHUUYECKUX BEIIECTB;



— CXEMBI pacIpeeeHus dJIEKTPOHOB B aTOMAX XUMUYECKUX JIEMEHTOB C
nopsiAKoBbIMU HOMepamu 1—20;

— YpPaBHEHUSI XUMUYECKUX PEAKIIUN PA3IMNYHBIX TUIIOB;

— YPaBHEHUA DJIEKTPOJIUTHYCCKON JUCCOLMALMNA KUCIIOT, OCHOBAHUM, COJIEH;

— TOJIHBIE U COKpAIllEHHbIE HOHHBIE YPAaBHEHUS peaKiuii oOOMeHa.
XapakTepu3oBarthb:

— KAYECTBEHHBIN U KOJIMYECTBEHHBIN COCTAB BEILIECTBA;

— XUMHUYECKUE JIEMEHTBI MAJIBIX MIEPUOJIOB, a TAKXKE KAIMN U KAJIbIUA 110
MOJIOKEHUIO B epuoandeckon cucreme /. 1. Menaeneesa u CTpOCHUIO UX aTOMOB;
— CBOICTBA BBICIINX OKCHJIOB 3JIEMEHTOB C NOPANKOBBIMUA HOMepamu 1—20, a
TaKX€ COOTBETCTBYIOIIMX UM KUCIJIOT U OCHOBAHHUI;

— XUMHUYECKHUE CBOMCTBA OPraHUYECKUX U HEOPTaHUYECKUX BEILIECTB;

— XHMMMYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpeibl KaK CIEACTBUE
IPOM3BOJICTBEHHBIX MPOLECCOB (Ha MPUMEPE MPOU3BOJICTBA CEPHOUN KUCIIOTHI) U
HENPABWJILHOI'O UCTIOIB30BAHUS BEIIECTB B OBITY, CETbCKOM XO35HCTBE;

— ¢€1ocoObl 3alIUThl OKPY’KAIOIIEH CPeibl OT 3arps3HEHUM;

— CTPOEHHE U 00IIIHE CBOWCTBA METAJUIOB;

— CBSI3b MEXJly COCTAaBOM, CTPOEHHUEM, CBOMCTBAMU BEIIECTB U UX NMPUMEHECHHUEM;
— 00J1acTH MPaKTUYECKOTO MPUMEHEHUS OTUATUIICHA, METAINTHYECKUX CIUIABOB
(4yryH, cTallb, TIOPATFOMUHUN ), CHJIMKATHBIX MaTepUaIOB (CTEKIIO, IIEMEHT);

— CBOWCTBA M (PU3MOJIOTUYECKOE JIeiiCTBHE Ha opraHu3M okcuja yriaeposa (11),
aMMUaka, XJjopa, 030Ha, pTYTH, THJIOBOTO CIIUPTA, OCH3HMHA;

— COCTaB M IPUMEHEHHE BEILIECTB: MUIIEBOU CO/bI, MEAHOTO KyIIopoca, ozaa
(cipTOBOI pacTBOP), TITIOKO3bI, CaXapo3bl, Kpaxmania 1 KIeTYaTKH;

— KpYTOBOPOTHI yIiiepoja, KUCIOPO/a, a30Ta B MpUpoie 3eMiH (10 CXeMaM).
OO0BbsICHATH:

— (pusnyeckuit CMBICI MOPSIAKOBOTO (ATOMHOT0) HOMEpa XUMUYECKOTO DJIEMEHTA,
HOMEPOB IPYIIIBI U IIEPUOJIA, K KOTOPBIM OH MPUHAJIEKUT B IEPUOAUUECKON
cucreme 1. 1. Menneneena;

— 3aKOHOMEPHOCTHU U3MEHEHUS CBOMCTB XMMHUUYECKUX 3JIEMEHTOB MaJbIX IIEPUOJIOB
Y TJIaBHBIX MTOArPYIII;

— IIPUYUHBI CXOACTBA U PA3JINUUs B CTPOCHUU aTOMOB XUMUUYECKUX 3JIEMEHTOB
OJIHOTO MEPHO/Ia U OJHOM TJIABHOM MOArPYyNIbl nepuoguyeckon cuctemsl 1. 1.
Menpeneena;

— TMPUYHHBI MHOTOOOpa3Hsl BEIIECTB;

— CYIIHOCTB IIPOLIECCOB OKHUCIICHNS U BOCCTAHOBIICHMUS;

— YCIJIOBUSI TOPEHHUS U CTIOCOOBI €r0 MPEKPaIlCHHUS;

— CYLIHOCTb PEAKIIMM MOHHOTO OOMEHA;

— 3aBHCHMOCTbH CBOMCTB BEILIECTB OT BHJ1a XUMUYECKOMN CBSI3H.

IlepeyeHb XMMHYECKHUX 3JIEMEHTOB, BEIECTB M UX CBOMCTB, BKJIIYEHHbIX B
TPeOOBAHUSA K YPOBHIO MOATOTOBKH BHINNYCKHUKOB
XUMUUYECKUE DIIEMEHTHI;

H, He, Li, Be, B, C, N, O, F, Ne, Na, Mg, Al, Si, P, S, CI, AT, K, Ca, Fe, Cu, Ag, Zn.

[IpocTeie BemiecTBa
Hemerauisr:



BOJIOPOJI (B3auMoaeiicTBUE ¢ Kucaopoaom, okcuaom meau (1)), monyuenue B
nabopaTopuu Mpu B3aUMOJCHCTBUM ITUHKA (3KeJie3a) C COJISTHOM KUCIOTOM;
KHUCJIOPO]I (B3aUMOJICHCTBUE C BOJOPOJOM, CEPOt, pochopom, MarHueM, MeJIbio,
KEJIe30M, METAaHOM), TIOJTyYEHHE U3 TIEPOKCHIa BOJAOPO/Ia U ITepMaHTaHaTa KaJws,
AJUTOTPOTIHS;

cepa (B3aMMOJICHCTBHE ¢ KUCIOPOIOM, IIMHKOM, JKEJIE30M ¥ MAarHUEM);

yraepo (aJUIOTPOITHS, B3aUMOJICHCTBHE C KUCIOPOJIOM ¢ 00pa30BaHHEM OKCHJIOB
yraepoaa (1) u (1V)), BocctaHoBiieHrEe MeIU YTIIEM U BOJIOPOJIOM U3 OKCHJIA MEIH

().

MeTtanmsl:

HATPUH, Kalui, Kaiblui (B3aUMOJEHCTBHUE C CEPOM U BOJION);

MarHui 1 aqTtoMUHUHN (B3aUMOJIEHCTBHUE C CEPOM, CONMSTHOM KUCTIOTON); -
XKeJe30, IUHK (B3aUMOJICUCTBUE C CEPOH, COJITHON KUCIIOTOM, pacTBOpaMHu Cojiei

CUC|2, CUSO4).

CI10’kHBIE BEIIEeCTBA

Oxcupsl HemeTamwioB: SO0z, SO0, P20s, C02, Si0; (oTHOLIEHHE K BOJIE, IIEI0YaM).
Oxkcuasl metasuioB: Nao0, MgO, CaO, A1,03, Fe;03, CuO (oTHOIIEHUE K BOJIE,
KHUCIIOTaM).

OcunoBanusi: NaOH, KOH, Ca(OH); (B3aumoieiicTBrE ¢ KUCIOTaMH, C OKCHUIAMHU
HemetamwioB); Cu(OH),, Fe(OH)s (B3anmozeiicTBrE ¢ KHCI0TaMH, Pa3IoKEeHUE TIPH
HarpeBaHum).

Amobotepusie ruapokcuabl: Zn(OH)2, A1(OH); (B3auMoaelicTBre ¢ pacTBOpaMu
KUCTIOT U HIENI0YeH, pa3iokeHUe NPy HarpeBaHUM ).

Kucnotsi: HC1, H,S04 (oTHOIIIEHUE K MHIUKATOpaM, B3aUMOJIEHCTBUE C HEKOTOPBIMU
METalJIJaMH, OCHOBHBIMHM OKCHJIaMHU, OCHOBaHUSIMH, coiaaMu — CaC03, BaCls,
AgNO3).

Comu: XJIOpUIbI, HUTPATHI, Cylbdathl, cyabduasl sxene3a (1), menu (1), pocdarsr;
XUMHYECKUE PEAKIIUU 3aMEIIeHHUs] © HOHHOTO OOMEHa.

Peakinm okuciieHUsI-BOCCTAHOBIICHHUS: METAILJT + HEMETaJUI, MEeTaJll + KUCIIOTa,
MeTalI + COJIb, BOXOPO + OKCHUJ METaJlIa.

OpraHuydeckue BellecTBa

[IpenenbHbIe yrieBogOpOAbl: METaH (TOpEHHE, B3aUMOAEHCTBUE C XJI0poM — |
CTaJusl PEaKinm), 3TaH (TOPEHHUE).

HenpenenbHble yraeBoaopoabl: 3TUIEH (TOpEHUE, B3aUMOJIECTBUE C BOJOPOIOM,
OpoMoOM, OJTMMEPHU3AIUS ATUIICHA); alleTUJIEH (TOpeHue).

CroupThl: METaHOJI, 3TAaHOJ (TOPEHUE).

KapOoHOBbIE KHCIIOTHI: YKCYCHAs KUCIOTa (XUMHYECKHE CBOMCTBA KaK AJIEKTPOJINTA,
peakius STepuUKaIiN).

buonorndecku BaxxHble BEIIECTBA: YIJIE€BOIBL, )KUPbI, OCIKU.



DopMBbI 1 METOAbI KOHTPOJIH.
B teuenue roga q0KHO OBITH BBIMIOTHEHO:
- KOHTPOJIbHBIX padoT — 4;
- IPaKTUYECKUX padboT —b.
Kpurepuu 1 HOpMBbI OLICHKH 3HAHUHN 00y4YaKOLMXCH

1. OneHka ycTHOro OTBeTA.

Otmetka «5»:
- OTBET IIOJIHBIM U NPAaBUJIBHBIM HA OCHOBAHUHU U3YYEHHBIX TEOPUN;
- MaTepuall U3JI0’KEH B ONpPEICICHHON JTOTUUECKOM MOCIeI0BaTeIbHOCTH,
JTUTEPATYPHBIM S3bIKOM;
- OTBET CAMOCTOSITEJIbHBIMN.

OTtBeT «4»;
- OTBET IOJHBIN ¥ PaBUJILHBIA Ha CHOBAHUU W3YUYEHHBIX TCOPUIA;
- MaTepuall U3JI0KEH B ONpPEJICICHHON JTJOTUYECKOM MOCIeI0BATEIbHOCTH, MPU 3TOM
JOTMYIIEHBI JBE-TPU HECYIIECTBEHHBIC OITMOKH, UCTIPABICHHBIE IO TPEOOBAHUIO
YUUTEJIS.

OtmeTka «3»:
- OTBET IOJHBIN, HO MPU ATOM JOMYIIEHA CYIIIECTBEHHAs OITMOKA UK OTBET
HEIIOJIHBIM, HECBSI3HBIM.

OtmeTka «2»:
- MpU OTBETE OOHAPYKEHO HEMIOHMMAaHUE YYaIlIMMCSI OCHOBHOT'O COJICPyKaHUS
y4eOHOro MaTepuasa WiK JOMYIIEHbI CYIIECTBEHHbIE OMOKH, KOTOpbIE yYaluics
HE MOXET UCIIPABUTh MPU HABOASIIUX BOMPOCAX YUUTEINA, OTCYTCTBUE OTBETA.

2. OueHka 3KCNIePUMEHTAJTIbHBIX YMEHHIA.

- OLIleHKa CTaBUTCS HA OCHOBAHUU HAOIIOAEHUS 32 YUAIIUMUCS U TUCbMEHHOTO
otyeTa 3a paboty. OTMmeTka «5»:
- paboTa BBINOJHEHA MOJHOCTHIO U MPABUIIBHO, CIENIaHbl IPABUIbHBIEC HAOIIOICHUS
U BBIBOJIBL;
- DKCIIEPUMEHT OCYIIECTBJICH MO MJIaHy C YYETOM TEXHUKU O€30MaCHOCTH U MPABUIT
paboTHI ¢ BEIIeCTBAMU U 000PYAOBAaHUEM;
- MPOSIBJIEHBI OPTaHU3ALMOHHO - TPYJOBbIE YMEHUS, MOAAEPKUBAIOTCS YUCTOTA
pabouero Mecrta u mopsAI0K (Ha CTOJIEe, 9KOHOMHO MCTIONB3YIOTCS PEaKTHBHI).

OtMmetka «4»:
- paboTa BBITIOJHEHA TPABUIIBHO, CJETaHbl IPABMIIbHBIC HAOIIOACHHS 1 BBIBOJIBI, HO
MIPU ATOM 3KCIIEPUMEHT MPOBEICH HE MOJHOCTHIO WU JOMYILIEHbl HECYIIECTBEHHBIC
omnOKH B paboTe ¢ BEIIECTBAMU U 000PYOBaHUEM.

OtMmetka «3»:
- paboTa BBITIOJTHEHA TPABUIILHO HE MEHEE YEM HATIOJIOBUHY WIIH JOMYIICHA
CYIIIECTBEHHAS ONINOKA B X0/ HKCIIEPUMEHTA B 00BICHEHNH, B 0()OPMIICHUU
paboTHI, B COOIOJCHUH MPABUI TEXHUKH 0€30IMacHOCTH Ha paboTe ¢ BEIICCTBAMH H
o0opyIOBaHNEM, KOTOpPAsk UCIPABISAECTCS 1O TPEOOBAHUIO YUUTEIS.

OtMmeTka «2»:
- JIOMYIIEHHI IBe (M 00Jiee) CYIIECTBEHHBIE OIIMOKH B XOJI€: IKCIECPUMEHTA, B
00bsiICHEHUH, B 0(hOpMIIEHUU PA0OTHI, B COOJIIOJEHUU MPABUI TEXHUKU O€3-
OMacHOCTH IpH paboTe C BellleCTBAMU U 000PYAOBAaHUEM, KOTOPBIC yUalUNCS HE
MOXET UCIPABUTH JaXKe M0 TPEOOBAHUIO YUUTEIIS;
- paboTa He BBINOJIHEHA, Y y4Yalllerocsi OTCYTCTBYET 3KCIIEPUMEHTAIbHbBIE YMEHUSI.



3. OueHka yMeHHUi peliaTh pacyeTHbIe 3aJa4M.

Otmetka «5»:

- B JIOTMYECKOM PaCCYKJICHUH U PEIICHUHU HET OMMOOK, 3ajaya pelieHa
palMOHAIBLHBIM CIIOCOOO0M;

Otmetka «4»:

- B JIOTMYECKOM PACCYKJICHUH U PEIICHUS HET CYIIECTBEHHBIX OMMOOK, HO 3a7a4a
peleHa HepaluoHaIbHBIM CIIOCOOOM, WIIM JIOMYIIEHO He 0osiee ABYX
HECYIIECTBEHHBIX OIIMOOK.

Otmetka «3»:

- B JIOTUYECKOM PaCCYKJICHUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIeHa
CYILIECTBEHHAsl OIIMOKa B MaTeMaTHYECKUX pacyeTax.
OtmeTka «2»:
- UIMEETCS CYIIECTBEHHBIC OITMOKU B JIOTUYECKOM PACCYKJICHUU U B PEIICHUMU.
- OTCYTCTBHE OTBETA Ha 3aJlaHUE.
4. OueHKa MUCbMEHHBIX KOHTPOJBbHBIX PadoT.
Otmetka «5»:
- OTBET IOJHBIN U MPAaBUIBHBINA, BO3MOXKHA HECYIIECTBEHHAS OLTHNOKA.

Otmetka «4»:

- OTBET HETOJIHBIN WJIU JOMYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OITHOOK.

Otmetka «3»:

- paboTa BBITNIOJIHEHA HE MEHEE YeM HAIroJIOBHUHY, JOTYIIECHA OJTHA CYIIIECTBCHHAs
omuOKa U TIPU ATOM JIBE-TPHU HECYIIECTBEHHBIC.

OtmeTka «2»:

- paboTa BBINOJHEHA MEHBIIIE YeM HAITOJOBUHY HJIM COJEPKUT HECKOJIBKO
CYILIECTBEHHBIX OIITHUOOK.

- paboTa He BBITIOJIHEHA.

[Tpu orieHKe BBITIOJHEHHS TMCbMEHHON KOHTPOJIBHOM pabOThl HEOOXOIUMO
YUHUTHIBaTh TPEOOBaHUS €TMHOTO opdorpaduuecKoro pexxuma.

5. Onenka TecToBbIX PpadoT.

TecTsl, cocTosIINE U3 TIATH BOIPOCOB MOXKHO MCITOJIH30BATh TIOCIIC U3YICHHS
Kaxjaoro Marepuana (ypoka). Tect u3z 10—15 BonpocoB uCnonab3yeTcs aJis
nepuoandeckoro KoHtposs. Tect uz 20—30 BonmpocoB HEOOXOAUMO UCIIOIH30BATh
JUJIS1 ATOTOBOT'O KOHTPOJIS.

[Ipu olleHUBAHWU UCTIOJIB3YETCS CIEMYIONIas MMIKaja: JIJisg TECTa U3 MATH BOIIPOCOB
* HET OIMHUOOK — OIICHKA «5»; * OJHA OIIMOKA - OIICHKA «4;

* IBE OIMMMOKU — OIICHKA «3»; * TPH OIMHUOKH — OIIEHKa «2».

st Tecta u3 30 BOpoOCOB:

» 25—30 npaBUIBLHBIX OTBETOB — OIIEHKA «5»;

* 19—24 npaBUIBHBIX OTBETOB — OIICHKA «4»;

* 13—18 npaBUIIBHBIX OTBETOB — OIICHKA «3»;

* MeHbIIE 12 NpaBUIBHBIX OTBETOB — OLIEHKA «2».

6. Ouenka pedepara.

Pedepar onieHUBaeTCA MO CIEAYIOIUM KPUTECPUSIM

* coOmroieHre TpeOOBaHU K €ero 0POPMIICHHUIO;

* HEOOXOIUMOCTh U IOCTATOUYHOCTH ISl PACKPBITHS TeMbl PUBEICHHON B TEKCTE
pedepara nunpopmanny;

* yMEHHE 00yJaromierocsi CBOOOIHO U3jaraTb OCHOBHBIC HJIEH, OTPAKCHHBIC B
pedepare;



OobocnoBanue Bpioopa YMK s peanuzauuu padodeit yaeOHo# nmporpaMMmel.

ABTOpPCKOI MporpaMMe COOTBETCTBYET YUEOHHK: «XUMUS 9 Knacc»
O.C.I'aGpuensiH - pekoMeH10BaHO MUHHCTEPCTBOM 0Opa3oBaHus v Hayku PD / 10-e
u3nanue, nepepadboranHoe — M.: Jlpoda, 2011.

JlanHbIi y4eOHO-METOANYECKUI KOMIUIEKT, 00ECeUNBAIOLIUN pEeATU3ALNIO
MPOrPAMMBI - 3TO LEJIOCTHAsA CUCTEMA, B €€ COCTaB BXOJAT yuyeOHas rmporpamma u
YUEOHUK JIJISl yJalTUXCsl.

VY4eOHMKHU TaHHOTO aBTOpa BKJIKOYEHBI B DeiepaibHbIi EpeueHb
y4€OHUKOB, PEKOMEHJOBaHHBIX (10NyIIEHHbIX) MUHUCTEPCTBOM 00pa30BaHus U
Hayku Poccuiickoit @eaepanny K UCIOIb30BAHUIO B 00pa30BaTEIbHOM IPOLECCE B
0011e00pazoBaTeIbHbIX YUPEKACHUIX, HA TEKYIIHH Y4eOHbIN TO/I.

Pekomennyemas nuteparypa 1no yueOHOM TUCHUILTMHE OIpa3IeseTcs Ha
OCHOBHYIO U JJONIOJIHUTENIbHYIO. [IepedeHb OCHOBHOM AUTEPATYPHI BKIFOYAET
U3JIaHus, COJIepKAHUE KOTOPHIX KOHKPETU3UPYET 3HAHUS 00y4aeMbIX 110 OCHOBHBIM
BOIIPOCAM, U3JI0KEHHBIM B ITPOTPaMME.

JIOTIOJTHUTENBHBINA CIIMCOK COOTBETCTBYET PEKOMEHAYEMBIM aBTOPOM
y4eOHOM MpOorpaMMBl.



Cnmcok ureparypbl

V4eOHO-MeTOAUYECKUHM KOMIUISKT IO XUMHUH 9 Kjacca.
VYueonuk O.C. IN'abpuensn, «Xumusi» 9 knacc, M. «JIpoday, 2017 roxa.

INabpuensu O.C., Meroguueckoe nocodue 1 yuutens. Xumus 8-9 kimacc. — M.:
Hpoda, 2017.

O.C. I'abpuensn, U.I'. OctpoymoB «HacronbHas kHura yuurtens» Xumus 9 kiacce,
M., «dpoda», 2017 r.

Xumust. 9 ki1.: KoHTposibHbIEe U TPpoBEepOoUHBIe paboThl K yueOHuky O. C. ['abpuensna

HNuTepHeT-pecypcesbl:
http://www.chem-astu.ru/chair/study/genchem/index.html
http://bril2002.narod.ru/chemistry.htmi

http://www.chemel.ru/
http://www.prosv.ru/ebooks/Gara_Uroki-himii_8Kkl/index.html
http://chem-inf.narod.ru/inorg/element.html
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