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IHosicHUTEABLHAA 3AIIMCKA

Iean 1 3aqa4u U3yYeHHs NpeaMeTa

H3yyenue xumuu ¢ OCHOGHOU WIKONIEe HANDPABIEHO HA OOCMUMCEHUE Ce0yIOUUX
uenei:

©0CBOCHHE BAKHEHINHUX 3HAHUH 00 OCHOBHBIX IOHATHSAX M 3aKOHAX XHMHH,
XUMHYECKOM CUMBOJIMKE;

e0BJIa/IcHHEe YMEHUSIMH HaOII0aTh XUMUYECKUE SIBJICHUS, MPOBOJUTh XUMHUYECKUN
HKCIIEPUMEHT, MPOU3BOJUTH pacuyeTbl Ha OCHOBE XWMHUUYECKHX (HOpPMYJ BEHIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

*pPa3sBUTHE I[I03HABATCIBbHLIX HMHTCPECOB MW HHTCIUICKTYAJIbHBIX CIIOCOOHOCTEN B
mponecce MpOBCACHUA XUMHUYCCKOI'O ISKCIICPHUMCHTA, CAMOCTOATCIBHOIO HpI/IO6p€T€HI/I${
3HAHUM B COOTBETCTBUU C BO3HUKAOIMMUMHU )XU3HCHHBIMH HOTpC6HOCTSIMI/I;

®BOCIIMTAHUEC OTHOIICHHUA K XHMMHHM KaK K OJHOMY H3 (bYHIIaMeHTaJII)HI)IX
KOMITOHCHTOB €CCTCCTBO3HAHUA U 3JICMCHTY O6III€‘I€HOB€‘1€CKOﬁ KYJIbTYPBHI;

eNpUMEHEHHE TOJYYEHHBIX 3HAHMW W yMeHMil /i1 0e30IacHOr0 HMCIOJIb30BAHUS
BEIIECTB M MAaTE€pUaloB B OBITY, CEJIICKOM XO3SWCTBE W HA TMPOU3BOJCTBE, PEIICHUS
IPAKTUYECKUX 3a1ad B IIOBCEAHEBHOW >KU3HU, NPENYNPEKICHUS SBICHUN, HAHOCSIIUX
BpEJI 310POBBIO YEJIOBEKA U OKPYXKAIOLIEH Cpele.

Obwasn xapakmepucmuxa yuebno2o npeomema

ConepxaHue  Kypca  COCTAaBJISIET ~ OCHOBY  JUIsl  PAcKpbITUS  BaXKHBIX
MHUPOBO33PEHUYECKUX HUAECH, TaKUX, KaK MaTepuaJbHOE €IMHCTBO BEUIECTB MPUPOIBI, UX
reHeTHYecKasi CBsI3b, pa3BUTHE (POPM OT CPABHHUTEIHHO MPOCTHIX O HAUOOJEE CIOKHBIX,
BXOJISIIIUX B COCTaB OPraHU3MOB; OOYCIOBJICHHOCTh CBOMCTB BEIIECTB UX COCTaBOM U
CTPOCHHMEM, MPHUMEHEHHUS BEIIECTB HMX CBOMCTBAMH; E€IMHCTBO IPUPOABI XUMHUUYECKUX
CBsI3ell M COCOOOB UX MPeoOpa3oBaHMs MPU XUMHUECKUX MPEBPAIICHUSNX; TTO3HABAEMOCTh
CYIIIHOCTH XMMHUYECKUX PEBPALLICHUN COBPEMEHHBIMU HAYYHBIMU METOJAMH.

Kypc BxmtogaeT B ce0si OCHOBBI OOIIEH W HEOPTaHUYECKOW XMUMHH, a TAaK)Ke KpaTKue
CBeJIeHHs] 00 OPraHMYECKUX BEIECTBAX.

Becp Teopermueckuii Marepuan Kypca XHMHUM JUISI  OCHOBHOM  IIIKOJIBI
paccMaTpHUBaeTCs Ha MEPBOM TOAy OOy4EeHUSI, UTO MO3BOJISET ydanuuMmcs 0ojiee 0OCO3HaHHO
U TIyOOKO M3YYHTh (PAKTUUECKUN MaTephall — XUMHUIO AJIEMEHTOB M WX COCTUHEHUH.
Hapsany ¢ atum Takoe nocTpoeHrne mporpaMmMbl Ja€T BO3MOKHOCTh Pa3BUBATh MOJYYECHHbBIE
MEPBOHAYATFHO TEOPETHUYECKUE CBEACHHUS Ha OoratoM (aKTHUECKOM MaTepHualie XUMHH
AJIEMEHTOB. B pe3ynbpTaTe BRIMTPBHIBAIOT 00€ COCTABISIONINE Kypca: U TEOPHs, U (PaKTHI.

[IporpaMmma MmocTpoeHa ¢ y4e€TOM peaju3alru MEXIPEAMETHBIX CBSI3E€M C KypCcOM
¢usuku 7 Kmacca, TJe U3y4arOTCS OCHOBHBIC CBEJCHHS O CTPOCHHH MOJIEKYJT M aTOMOB, U
ouosiorun 6—9 kiaccos, re JAeTCAd 3HAKOMCTBO ¢ XMMHMYECKON OpraHu3anuen KIeTKH U
npoiieccaMu 0OMeHa BEIIECTB.

B conmepxanun kypca 9 kiacca BHadase OOOOIIEHHO PACKPBITHI CBEACHUS O
CBOMCTBaX KJIACCOB BELIECTB — METAJUIOB M HEMETAJUIOB, a 3aTEM MOAPOOHO OCBEIICHBI
CBOWCTBA IIEJIIOYHBIX M IIECJIOYHO3EMEIBHBIX METAJUIOB M rajoreHoB. Hapsay c¢ atum B



KypCC paCKpbIBAIOTCA TAKKC U CBOMCTBA OTACJIBbHBIX BaXHBIX B H&pOI[HOXO3$II>iCTB€HHOM
OTHOIIICHHNH BCIICCTB.

HcxoaHbIMU JOKYMEHTAMMU /1JIs1 COCTABJIEHUA Padouyeil MporpaMMbl IBUJIHCh:

-(enepanbHblii KOMIIOHEHT TOCYIAapCTBEHHOTO CTaHAapTa 00I1eo0pa30oBaTEIbHBIX
YUPEKIAECHUW, YTBEPKIAECHHBIA npuka3zoM MunucrepcrBa Poccuiickoit @eneparuu Ne 1089
ot 05.03.2004r;

-penepanibHblii  0a3UCHBINM yueOHBIN TIJIaH JJIsi OCHOBHOTO 0OIero oOpa3oBaHUS,
yTBEpKIeHHbIN nprukazoM MunoOpazoBanust PO Nel312 ot 09.03.2004r;

-penepasibHBIA  MEpEUYCHh  yUYEOHHUKOB,  PEKOMEHJOBAHHBIX  (JOMYIIECHHBIX)
MuHnuctepcTBOM 00pa3oBaHUsl K HMCIOJIb30BaHUIO B OoOpaszoBarenbHOM mpouecce B OV,
peanu3zyeMbIx 00pa3oBaTelibHbIE MPOTPaMMbl OCHOBHOTO o01ero oopaszoBanus Ha 2020/21
y4eOHBIN IO,

-nmucbM0 Muno6pazoBanusi Poccuu ot 01.04.2005 Ne 03-47 «O nepeune YMK nns
OCHaIlleHUs 00pa3zoBaTeabHbIX yupexaeHui» (http://www.vestnik.edu.ru)

-pUMEpHasi MporpamMma OCHOBHOTO 001miero oOpa3oBaHus 1O XUMUU (0a30BbIN
YPOBEHb);

-apropckasg mporpamma O.C.I'aOpuensiHa, cootBercTBytomas dDenepanbHOMY
KoMrnoHeHTy ['ocymapcTBeHHOro crangapra o0mero o0pa3oBaHUsT U JOMYyIICHHas
MunuctepcTBOM o0pa3zoBanusi u Hayku Poccuiickoit ®Deneparun  (O.C.I'abpuensn
[Iporpamma kxypca xumuu ais 8-11 kriaccoB 0011e00pa3oBaTeNbHBIX YUPEKICHUN /
O.C.I'abGpuensH. — 7-e u3ganue, nepepaboranHoe u ponoHeHHoe — M.: JIpoda, 2010r.).

N3 aBTOpCKOI MporpaMMbl HCKIIOYEHA YacTh Y4eOHOro Marepuana, KOTOpPHIi
OTCYTCTBYET B 00f3aTEJIbHOM MHUHHUMYME COJIEpaHUS OCHOBHBIX 0Opa30BaTEJIbHBIX
oporpaMM JUisi OCHOBHOM IIKOJIbI, TAaKX€ HCKIIOUYEHBI HEKOTOPBIE JIEMOHCTPALIMOHHbBIC
OTBITHI M JTA0OpAaTOpHBIE PA0OTHI M3-3a HEJOCTaTKa BPEMEHU HA WX BBHINIOJHEHHE TpU 2
gyacax B HEJIENI0, TaK KaK aBTOpCKas MporpaMma mnpeaycMarpuBaet 2/3 yaca B HEJeIio.

B mnoypounom mnnanupoBanun B Tpade «M3ydaembie BOIMPOCH» KYpCHBOM BBIJIETICH
MaTepual, KOTOPBIM MOJJICKUT M3YyUYEHHI0, HO HE BKJIOYaeTcss B TpeOoBaHUS K YPOBHIO
NOATOTOBKH BBIITYCKHUKOB.

Cpok peanusanum padoueii nporpammsi 1 roga.

VYpoBeHb mporpamMmbl - 0a30BBIA. YUWTHIBAS MPOJOJDKUTEIBHOCTh yueOHoro roma (34
HEJIeNH), TUIAHUPOBAaHWE COCTaBIeHO Ha 68 yacoB B roja. OO0bem y4yeOHOW HaArpy3ku
corjlacHO y4eOHoro 1iaHa mkojbl Ha 2020/21 y4ueOHbIi To 2 yaca B Heaeno. KonmmaecTBo
94acoB B HEJIEIO Ha 3y4YEHHUE TIPeIMETa COTIIACHO MporpaMMe - 2 Jaca.

B 2022-2023 rony 8 MBOY COI noc Pyanbiii npucoenunsiercs k LlenTtpam
0o0pa3oBaHUs €CTECTBEHHO-HAYYHOH W TEXHOJOrHYeCKOWM HampaBjeHHOcTed «Touka
Pocra». B kypce xumuu 9 kjiacca OyayT NpPOBOAUTHCH Ja0OpaTopHbie PadOThI C
HCNOJIB30BaHHEM  o0opyaoBaHusa 1o Temam  «Peakuuss  HedTpaau3anMu.
B3auMoneicTBHe THAPOKCHAA HATPUA C€ COJAHON KHUCIO0TOW», «lliaBiaenue u
KPUCTAIN3AIUSA cepbD», «CWIbHBIE U cJIa0ble JJIeKTPOJIUTHI».

(I)OprI H ME€TOAbI, TCXHOJIOI'NH oﬁyqunﬂ.

Peanuzanusa manHOM mporpaMmbl pacCUMTaHA HAa MCIIOJIB30BAHHUE TPAAUIMOHHBIX
TEXHOJIOTUHA 00pa3oBaHUs, a TakK »>K€ METOJAOB COBPEMEHHBIX 00pa30BaTEIbHBIX



TexHoJiorui. C UCIMONb30BaHUEM clieayromux (opM padoThl, TAKUX Kak JieKius, Oecena,
paccka3, MHCTPYKTaxX, JEMOHCTpalus, YNPaXHEHUs, pelIeHHe 3ajad, padoTa ¢ KHHUTOM.
MetonoB: mpoOJEeMHBI  METOJ, MPOEKTHBIM METOJ, pa3BHuBaroniee OOydeHHeE,
MH(POPMAITMOHHO-KOMMYHHUKATUBHBIE METOJIbI, OOBICHUTEIHHO-UILTIOCTPATUBHBIN METO,
PETNPOAYKTUBHBIM METOJ; METOJl MPOOJIEMHOTO HW3JIOKEHUS; YaCTHYHO-TIOMCKOBBIA, WIIN
ABPUCTUYECKUI, METO/T; UCCIIEIOBATEIbCKHI METO/I.

Kontpone 3a ypoBHem 3YH mnpencraBiaser mpoBeneHHE NPaKTHYECKUX padoT,
KOHTPOJIBHBIX padoT, KaKk B TPAJULIMOHHOM, TaK U B TECTOBOM (hopmax.

Conepxanue nporpamMmsl.
9 kiacc (24 B HeJeJIK0; Beero 68 u)

Beenenne. O01mas xapakTepuCTHKA XMMUYECKHX 3JIeMEeHTOB (6 4acoB)

XapaKTepuCTUKa »JJIEMEHTa [0 €ro TOJIOKEHHUI0 B IEPUOAUYECKON CHUCTEME
xumudeckux sneMeHToB [[. M. MenpeneeBa. CBOMCTBA OKCHAOB, KHCJIOT, OCHOBAaHUN H
COJIEd B CBETE TEOPUU DJJIEKTPOJUTUYECKON JTUCCOUMALUM W TMPOLECCOB OKHUCICHUS-
BOCCTAaHOBJICHMS. ['eHETUUECKHUE PAABI METaIa U HEMETAJIA.

[TonsiTue o mepexoaHBIX AneMeHTax. AMdorepHOCTh. ['eHeTHUECKHH Psi IEPEXOTHOTO
3JIEMEHTA.

[lepyoguuecknii 3aKOH W MEPUOAUYECKAsT CUCTEMA XUMHYECKHX 3yeMmeHToB [ .
MeHneneeBa B CBETE YUEHHUS O CTPOCHUHU aToMa. X 3HaueHwue.

Tema 1 Mertausl (154)

[Tomoxxenne MeTayioB B NMEPUOJAUYECKON CUCTEME XUMHYECKHUX 3jieMeHTOB /J[. .
MenneneeBa. MeTtamnueckass KpUCTaJUIMUECKasl pelIETKa U METaJuIM4ecKas XHMHYecKas
cBs3b. OOmmMe ¢usznueckue cpoiicTBa MeTawioB. CriaBbl, WX CBOWCTBa M 3HAYCHUE.
XHWMHUYECKHE CBOWCTBA METAJUIOB KaK BOCCTAHOBUTENEH. OJIEKTPOXUMUYECKUU psif
HAIPSKEHU METAJJIOB U €r0 MCIOJIb30BAHHE ISl XapaKTEPUCTUKU XUMHYECKUX CBOICTB
KOHKPETHbIX  MeTayuioB. CrnocoObl  TMONy4YeHHs]  METaJIOB: THUPO-, THIAPO- U
anekTpoMeramutyprus. Koppo3ust MeTamioB u criocoObl 60psObI ¢ HEH.

OOmrast xapakTepuUCTHKa IIEJIOYHBIX MeTauioB. MeTtamisl B npupoae. Oomue
crocoObl ux monydeHusi. CtpoeHue atomoB. [llenouHbIe METaIBI MPOCTHIC BEIIECTBA, UX
dusznueckre U XUMUYECKHE CBOWMCTBA. BakHelIne cOeUHEHUs IIEeTOYHBIX METAIJIOB —
OKCHJIBI, TUIPOKCHUIBI M COJIU (XJIOPHUIBI, KApOOHATHI, CyIb(aThl, HUTPATHI), ©X CBOMCTBA H
MIPUMEHEHHUE B HApOJAHOM Xo03siiicTBe. Kanuiinbie ynoopeHusi.

OOmrast xapakTepuUCTHKa D3JIEMEHTOB TiaBHOW moarpynmsl II rpymmel. Ctpoenue
atomoB. lllemodyHo3emenbHbIE METAUIBI - TPOCTHIE BENMIECTBA, WX (HU3UYECKHUE U
XUMHUYECKHE CBOWCTBA. BakHEHIIME COEAUMHEHUS IIEJIIOYHO3EMEIbHBIX METANIOB —
OKCHU/IbI, TUIPOKCUIBI U COJIU (XJIOPUBI, KapOOHATHI, HUTPAThI, CylbdaTel u dhocdaTsl), Ux
CBOWCTBA M IPUMEHEHUE B HAPOJHOM XO34MCTBE.

Amomunuidi. CtpoeHue atoma, (U3HMYECKHE U XUMHUYECKHE CBOICTBAa MPOCTOrO
BemiectBa. CoeMHEHUs ATIOMHUHHUS OKCUJ M THAPOKCUA, HUX aM(pOTEpHBIA XapakTep.
Baxnenmme conm amomuHusa. [IpuMeHeHuWe aMIOMHHUS MW €70 COCJIUHEHHI.
XKenezo. Crpoenue atoma, (puznueckue U XMMHUYECKHE CBOWMCTBA MPOCTOTO BEIIECTBA.



Ienetnueckue paasl Fe?* u Fe¥*. Kauectsennnie peaxuuu Ha Fe?* n Fe**. Baxueiimue comn
kKenesa. 3HaueHHe JKeJe3a, €ro COEAMHEHNH U CIUIaBOB B IPUPOJIE U HAPOJHOM XO35IMCTBE.

Hemonctpanuu. OOpasipbl IMIETOYHBIX U IIETOYHO3EMENbHBIX MeTauioB. OOpasisl
CILIaBOB. B3auMoaencTBue HaTpus, JIMTUSA U Kbl ¢ BOJOW. B3aumonencTsue HaTpus U
MarHus C KUcJIopoaoM. BsaumopneiictBue MeTtauioB ¢ HemeramiaMmu. [lomydenue
rrapokcuoB xenesa (1) u (I1D).

Tema 2 Hemeranuani (31 u)

OO6mas xapakTepucTHKa HEMETAJUIOB: MOJ0KEHUE B niepuoandeckoi cucteme JI. U.
MenneneeBa, OCOOCHHOCTH CTPOCHHUSI AaTOMOB, DJJEKTPOOTPUIIATEILHOCThL KaK Mepa
CHEMETAJUIMYHOCTH», PSAJ  DJIEKTpoOoTpullaTelbHOCTU.  KpucTtaminueckoe  CTpoeHHE
HEMETA/UIOB - MPOCTHIX BeHEecTB. Aiuorponud. PU3MUYECKHUE CBOWCTBA HEMETAJIOB.
OTHOCHUTEIBLHOCTh OHATHIN «METAII», «KHEMETAJLI».

Bopopona. Ilonoxenue B NMepUOAUYECKON CUCTEME XUMHYECKHUX djieMeHTOB J[. U.
MenneneeBa. CtpoeHue aromMa M MOJICKyJbl. DU3MYECKHE W XUMHUYECKHE CBOWCTBA
BOJOpPO/Ia, €ro MOJIyYeHHEe U IPUMEHEHUE.

O6mass xapaktepucTtuka ranoreHoB. Ctpoenue atomoB. IIpocThie BemiecTBa, UX
buzmdyeckue W XUMUYeCKHe  cBoWcTBa.  OCHOBHBIE  COEIUHEHMS  TaJIOTEHOB
(rajoreHoBOIOPO/IbI U TaJOreHuAbl) UX cBolicTBa. KaduecTBeHHast peakius Ha XJIOpU-UOH
Kparkue cBenenuss o ximope, Opome, ¢rTope u wuone. [IpuMeHeHue rajoreHOoB M UX
COEIMHEHUI B HAPOJHOM XO35ICTBE.

Cepa. Ctpoenue atroma, ajuloTpOIUs, CBOMCTBA U IPUMEHEHHE POMOUYECKON Cephbl.
Oxkcuasl cepol (I1) u (VI), ux momyuenue, cBoiictBa u npuMmeHeHne CepoBoAopoaHas U
cepHucTas KucioThl. CepHasi KUCIOTa U €€ COJM, UX NPUMEHEHHUE B HAPOJHO XO3SICTBE.
KauectBeHHas peakuus Ha Cynb(haT-uoH.

A3zoT. CtpoeHne aTtomMa W MOJEKYJbl, CBOMCTBA MPOCTOr0 BEIIECTBA. AMMHUAK,
CTPOCHHE, CBOWCTBA, IOJy4YeHHME U npuMeHeHwe. Cojlidi aMMOHHUS, HUX CBOWCTB H
npumenenne. Oxcuapl azota (IT) u (IV). A3oTHas kucioTa, €e CBOMCTBA U NMPUMEHEHHUE.
Hutpatbl © HUTpUTHI, IpOOJIEMa UX COJEP)KAHHMS B CEIBCKOXO3SMCTBEHHOW IPOIYKIIUH.
A3OTHBIC yI0OpeHUs.
®ochop. Ctpoenne aroma, amIOTpoOmusi, CBOMCTBa Oenoro um KpacHoro ¢ocdopa, ux
npumeHenue. OcHOBHBIE coeauHeHus: okcun ¢ocdopa (V), oprodochopHas kucmora u
docdater. DocdopHbie y1oOpeHus.

VYrnepon. CtpoeHue aTtoma, aqIOTPOIHs, CBOMCTBA aJUTOTPOMHBIX MOAUGUKAIIHM,
npumenenne. Oxcunbl yriepona (II) u (IV), ux cBoiictBa u npumeHenue. KauectBeHHas
peaknus Ha yrJIeKuciblid ra3. KapOoHaTel: KaJIbIUT, COMA, TIOTAIl, UX 3HAYCHHUE B MPUPOJIE
u KUZHU YeJ0BeKa. KauecTBenHnas peakius Ha KapOOHAT-MOH.
Kpemnuii. Ctpoenue aroMa, KpUCTAIIMYECKUI KPEMHHUN, €ro CBONCTBA W MPUMEHEHHE.
Oxkcup kpemuus (IV), ero npupoausie pazHOBUAHOCTU. CHIIMKAThl. 3HAYEHUE COEAUHEHUM
KpPEMHHUSI B KHBOM M HEXHMBOM mpupoae. [loHATHE O CHIMKATHOW NPOMBIIIICHHOCTH.
JemoncTparuu. OOpasiibl TaJOreHOB - MPOCTHIX BEIIECTB. B3anMOI€HCTBUE TaJOTEHOB C
HaTpueM, alltoMUHUuEM. BriTecHeHUE XJ10poM OpomMa WIIM HOJ1a U3 pACTBOPOB UX COJICH.

BzaumonelicTBre cepbl ¢ METAIAMH, BOJOPOJAOM U KUCIOPOJAOM.

B3aumopelictBue ~ KOHUEHTPUPOBAHHOW  a30THOM  KHUCIOTBI  C  MEJBIO.
[lornomienue yriem pacTBOPEHHBIX BELIECTB WM ra3oB. BoccTaHoBieHue Mmenn u3 ee



okcuga yrieM. OOpasipl NMPUPOAHBIX COEAMHEHUN XJiopa, cepbl, (ocdopa, yraepona,
kpeMHus. OOpasnbl BaXHEHIIMX IS HAPOJHOTO XO3SMCTBa CyIb()aToB, HHUTPATOB,
KapOoHaToB, pocdatoB. OOpa3ibl CTEKIIA, KEPAMUKH, [IEMEHTA.

Tema 4 OGo61IeHHe 3HAHUIA 0 XUMHH 32 KYPC OCHOBHOM mIK0IbI (16 4 )

DU3UYECKUN CMBICI TOPAAKOBOIO HOMEpaA OJJEMEHTA B IMEPUOAUYECKOU CHUCTEME
xumuueckux anemeHtoB . WM. MengeneeBa, HOMEpPOB Iepuoja U  TPYIIIBL
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB M UX COCIMHEHUN B MEPUOJAX U TPyNIIax
B CBETE IMPEIACTABICHUN O CTPOECHUU ATOMOB DJIEMEHTOB. 3HAYE€HHE NEPUOANYECKOIO
3aKOHA.

THUIbl XUMUYECKHUX CBSI3€M U THUIIbI KPUCTAIUIMYECKUX PELIETOK. B3aMMOCBSA3b CTPOECHUS U
CBOMCTB BEIIECTB.

Knaccudukanys XuMUYeCKUX peakiuii 0 pa3InyHbIM MpU3HAKaM (YUCIIO U COCTaB
pearupyrmmx W o0pa3yloluMxcsi BEHIECTB; TeruioBod 3¢ @deKT; HCHob30BaHUE
KaTaJu3aTopa; HAMPaBJICHUE; U3MEHEHUE CTETIEHENW OKUCIICHHUS] aTOMOB).

[IpocThie u cnoxHbIe BemecTBa. MeTauibl U HEMETAUIbl. [ eHeTHYeCKue psabl
MeTajla, HeMeTalla W TepexogHoro metawia. Oxkcuabl (OCHOBHBIC, aMpOTEpHBIC H
KHUCIIOTHBIE), THAPOKCHIBI (OCHOBaHUSA, aM(pOTEPHBIC THUIPOKCHUIBI M KHCJIOTHI) M COJIU:

COCTaB, KHaCCI/I(bI/IKaHI/UI )51 O6HII/I€ XUMHYCCKHC CBOMCTBA B CBCTC TCOPHUH
BHGKTpOHI/ITI/I‘IGCKOﬁ Jucconuanvum U HpCI[CTaBJ'IeHI/Iﬁ 0 Iponeccax  OKHUCICHUA-
BOCCTAHOBJICHHA.
TeMmaTudeckoe TIaHUpPOBaHUE MO0 XUMUH, 9 Kiacc
(24 B HExemt0, BCero 684)
Ne Ha3Banue tembl Bcero N3 Hux
4acoB
[TpakTrueckue paboOTHI KonTposabHubie paboThl
l. Beenenue. O61as 6 Kontposbnas padota Nel
XapaKTepUCTUKA o TeMe «BBenenue»
XMUMHUYECKUX JIEMEHTOB
I Tema Nel. Meraisl 15 Ilpakmuueckan paboma | KontponbHas padota Ne 2
Ne I: «OcymiecTBiieHne o Teme «MeTasuib»
HENOYKH XUMHUYECKUX
MIpEBpAILICHU
Ilpakmuueckan paboma
Ne2
«DKCcTIepUMEeHTalIbHbIE
3aa4u 1o
pacro3HaBaHMIO U
HOJIYYEHUIO BEIECTB
Il Tema Ne2. «Hemerannb» 31 Ilpakmuueckas paboma | KontponpsHas padota Ne 3
Ne 4: o teme «Hemerannsn»
«DKCTIepUMEHTalIbHbIE
3aJauu 10 TeMe
«Ioarpymma
KUCIIOPOa.
Ilpakmuueckas paboma




Ne 5: «llonyyenue,
cobupanue u
pacro3HaBaHUE ra3oBy.

Tema Ne 3 «O600mIeHNE 16 HToroBasi KOHTpPOJIbHAS
3HaHUM IO XUMUHU 32 KypC pabota Ne 4 3a kypc
OCHOBHOM IIKOJIBD» OCHOBHOM ILIKOJIBI
Hroro 68

TpeOoBaHus K YPOBHIO OATOTOBKH BbINYCKHUKOB
CobaopaTh npaBuJa:
— TEXHUKHU 0€30TMaCHOCTHU MPU 0OPAIICHUU C XUMUYECKOU MOCYI0M U JIabopaTOPHBIM
obopyoBaHueM (TpoOUpKaMU, XUMUUECKUMHU CTaKaHaMH, BOPOHKOM, 1a00paTOPHBIM
IITAaTUBOM, CIIUPTOBKOM ); paCTBOPAMH KUCJIOT, IIEIOYEH,
HEraIieHON U3BECThIO, BOJIOPOJIOM, METAaHOM, OCH3UHOM, SJIOXUMUKATaMU, MUHEPAJIbHBIMU
yII0OpEHUSIMU;
— JIMYHOTO MOBEICHUS, CIIOCOOCTBYIOIIETO 3alIUTE OKPYKAIOIIECH CPEIbl OT 3arpsiI3HCHUS;
— OKa3aHMs TMTOMOIIIM TOCTPAJIABIIMM OT HEYMEJIOT0 OOpaIlleHUs ¢ BEIIECTBAMH.
IIpoBoauTh:
— HarpeBaHue, OTCTauBaHKE, (PUIBTPOBAHUE U BHIMIAPUBAHUE;
— OINBITHI IO MOJYYEHUIO0 U COOMPaHUIO KUCIopoaa, okcuaa yriaepoaa (1V), Bogopona;
— pacmno3HaBaHUE KUCIOPO/Ia, BOJIOPO/Ia, YIIEKUCIOro Ta3a, paCTBOPOB KUCIOT U
IeJIOYEeH, XJIIOpUI-, CYyTb(}aT- U KapOOHAT-UOHOB,;
— wu3roToBiieHue Mojieneit mosekyn Bemects (H20, CO2, HC1, CHa, CoHs, C2Ha, CoHo,
CH30H, CszOH, CH3COOH);
— BBIYMCIICHUS: a) MAaCCOBOM JOJTU XUMHUUECKOTO dJIEMEHTa 10 (GopMyIie BeliecTna, 0)
KOJInYecTBa' BEIeCTBa (MacChl) MO KOJIMYECTBY BEIIECTBA (Macce) OJHOTO U3 BCTYIHUBIINX
B PEAKIIUIO WJIU MOJTYYEHHBIX BEIIECTB, B) MAaCCOBOM JIOJIM PACTBOPEHHOT'O BEUIECTBA.
Ha3zbiBaTh:
— XUMHYECKUU 3JIEMEHT 10 €r0 CUMBOJY;
— BEIIECTBA [0 UX XUMUYECKUM (hopmyam;
— CBOIICTBAa HEOPraHUYECKUX U OPraHMYECKUX BEILIECTB;
— (pyHKIIMOHATBbHBIE TPYTIITBl OPTAHUYECKUX BEIIECTB;
— MPU3HAKHU U YCIOBUS OCYLIECTBICHHUS] XUMUYECKUX PEAKIIUA;
— (pakTOpHI, BIUSIONINE HA CKOPOCTh XUMHUIECKOW PEaKITNH;
— TUIbI XUMHYECKUX PEaKIIHii;
— OMOJIOTMYECKH BaXKHBIC OPTaHUYECKUE COSAMHEHUS (YTIICBOIbI, JKUPBI, OCITKN).
Onpenensithb:
— MNPOCTHIE U CIOKHBIE BEIIECTBA;
— MPUHAIJICKHOCTD BEIIECTB K OMPEAEICHHOMY KIIAcCy;
— BAJIEHTHOCTH U (WJIHM) CTENIEHb OKUCICHUS XUMUYECKUX 2JIEMEHTOB B OMHAPHBIX
COCIMHEHUSX;
— BUJ XUMUYECKOMN CBSI3U MEXIY aTOMaMH B TUITMYHBIX CIy4asx: a) IIeJI0YHON MeTasl
— rajiores, 0) BOJOPOJ — THUIUYHbIE HEMETAIIbI, B) B MOJIEKYJIaX MPOCTHIX BEUIECTB;




— TUI XUMUYECKON PEaKIMu: a) M0 YUCIY U COCTABY MCXOJHBIX BEIIECTB U MPOYKTOB
peakiuu, 0) Mo xapakrepy TerioBoro 3¢ dexra, B) Mo U3BMEHEHUIO CTENIEHEeW OKUCIICHUS
XUMUYECKUX PJIEMEHTOB.

CocraBisTh:

— (QopMysIbl HEOPraHUYECKUX COSUHEHUM (110 BAJICHTHOCTH XUMUYECKUX PJIEMEHTOB WIIH
CTENIEHU OKHUCIICHHUS);

— MOJIEKYJISIpHBIE, CTPYKTYpHBIE (POPMYJIIBI OPraHUYECKUX BEIIECTB;

— CXEMBbI pacrpeielieHus SJIEKTPOHOB B aTOMaX XUMUYECKUX JIEMEHTOB C MOPSIKOBBIMU
Homepamu 1—20;

— YpaBHEHHS] XUMUYECKUX PEAKIUN pa3IUUHbIX TUIIOB,;

— YpaBHEHMS AJIEKTPOJIUTHYECKON AUCCOLMAIMUA KUCIIOT, OCHOBAHUM, COJIEH;

— TIOJIHBIE U COKpAaIlleHHbIE HOHHBIC YpPaBHEHUS peakIiuii oOOMeHa.

XapakTepus3oBarTh:

— KA4YECTBEHHBIN U KOJMUYECTBEHHBIN COCTaB BEIIECTRA;

— XHMHYECKHE dJIEMEHTBI MaJIbIX MIEPUOJIOB, & TAK)KE KAl U KAJIBIUI 10 MOJ0KEHUIO B
nepuoanyeckon cucreme J[. . MeneneeBa u CTpOCHUIO UX ATOMOB;

— CBOMCTBA BBICIIUX OKCHJIOB PJIEMEHTOB C TOPSAKOBBIMUA HOMepamu 1—20, a Takxke
COOTBETCTBYIOIIUX UM KUCJIOT U OCHOBAaHUH;

— XMMHMYECKHE CBOMCTBA OPraHMUECKUX U HEOPTaHUUECKUX BEIECTBR;

— XHMMHYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpellbl KaK CIEICTBUE MPOU3BOICTBEHHBIX
IPOIIECCOB (Ha MpUMepe MPOU3BOJICTBA CEPHOM KUCIOTHI) U HENIPABUIBLHOTO UC-
MOJIb30BAaHMS BEIIECTB B OBITY, CEIbLCKOM XO3SMCTBE;

— ¢cnocoOBbl 3alTUThI OKPY>KAIOIIEH CPeibl OT 3arps3HEHUN;

— CTPOEHHE U 00IIHMEe CBOWCTBA METAJUIOB;

— CB#I3b MEXK/y COCTaBOM, CTPOCHHEM, CBOMCTBAMU BEIIECTB U UX IPUMEHECHHEM;

— 00J1acTH MPAKTUYECKOTO MTPUMEHEHUS TTOJIMATUIICHA, METAJUTMYECKUX CIUIABOB (UYTYH,
CTajb, TIOPATIOMUHUN), CHIIMKATHBIX MAaTEPUAJIOB (CTEKJIO, LIEMEHT);

— CBOMCTBA U (PU3HOJOTHYECKOE JACHCTBHE HA opraHu3M okcuaa yriepoza (I1), ammuaxka,
XJIOpa, 030Ha, PTYTH, 3TUIIOBOTO CIIUPTa, OCH3NHA;

— COCTaB M IPUMEHEHHUE BEIIECTB: MUIIEBOM COJIbI, METHOTO KYIOpoca, ioa (CIupTOBOM
pacTBOp), TIIOKO3bI, CaXapo3bl, KpaxMalia U KIETYATKY;

— KpPYTrOBOPOTHI yIiiepoja, KUCIOpO/a, a30Ta B MPUPOAE 3eMIIH (110 CXEMaM).
OO0bsICHATD:

— (pusudeckuit CMBICI MOPSIAKOBOTO (ATOMHOTO) HOMEpPa XMMUYECKOTO DJIEMEHTA,
HOMEPOB TPYIIIBI U IEPUO/IA, K KOTOPBIM OH MPUHAJIEKUT B liepuoandeckon cucreme /1.
H. Menpaeneena;

— 3aKOHOMEPHOCTU W3MEHEHHS] CBOMCTB XUMMUYECKHUX 3JIEMEHTOB MaJIbIX IEPUOJIOB U
TJIABHBIX MMOJTPYIIIT;

— MPUYMHBI CXOJICTBA U PA3JIUYUsS B CTPOEHUH ATOMOB XUMHYECKUX DJIIEMEHTOB OJHOTO
MEpUOJIa U OJTHOW TIIaBHOM MOArpyIIbl nepuoauyeckoit cucremsl 1. . Menaeneena;

— MPUYMHBI MHOTO00Opa3usl BEUIECTB;

— CYIIHOCTb MPOLIECCOB OKUCIIEHUS U BOCCTAHOBJICHUS;

— YCJIOBHUS F'OPEHUS U CIIOCOOBI €r0 MPEKPaLICHUS;

— CYUIHOCTb PEAKIIM HOHHOTO OOMEHA;

— 3aBHCUMOCThH CBOMCTB BEUIECTB OT BHUJIa XUMUUYECKOU CBS3H.



IlepeyeHb XMMHYECKHUX 3JIEMEHTOB, BEIIECTB U UX CBOWCTB, BKJIIOYEHHBIX B
TpeGoBaHMs K YPOBHIO MOJATOTOBKH BHINYCKHHUKOB

XVMHAYECKHE DJIEMEHTHI:

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

Hemeramnsr:

BOJIOpOJI (B3auMoieicTBUe ¢ kuciaopoaom, okcugom meau (1)), monyuenue B mabopatopuu
MIpU B3aUMOJCHUCTBUM IIMHKA (3KeJie3a) C COJISTHON KUCIIOTOM;

KHUCJIOPOI (B3aUMOJICHCTBHUE C BOJAOPOIOM, cepoid, pochopom, Marauem, Meblo, JKeJIe30M,
METaHOM), TTOJIYYCHHE U3 TICPOKCH]Ia BOAOPO/Ia M MIEPMaHTaHaTa Kalus, aJlJIOTPOTINS;

cepa (B3aUMOJICHCTBHE C KUCIIOPOJIOM, ITMHKOM, KEJIE30M M MAarHUEM);

yraepo (aJUIOTPOITHS, B3aUMOJICHCTBUE C KUCIOPOJIOM ¢ 00pa30BaHKEM OKCHJIOB yTiiepoia
(1D u (1V)), BoccTaHOBJICHHE MEIU YIIIeM U Bo0poaoM u3 okcuaa meau (11).

Merauisl:

HATPUH, Kalui, KaIbIUi (B3aUMOJECHCTBHUE C CEPOM U BOJIOMN);

MarHui 1 amoMHUHHUN (B3aUMOICHCTBUE C CEPOM, CONITHON KUCIOTON); -

’KeJe30, IUHK (B3aUMOJICHCTBHE C CEPOM, CONISIHOM KHCIIOTO#H, pacTBopamu coiieii CUCly,

CuS0,).

CnosxHbIe BEIIECTBA

Oxcuzsl HemeTamioB: SO0z, SO03, P20s, C02, Si0; (oTHOIICHHE K BOJE, IIEI0YaM).

Oxkcuasl metaiuioB: Nao0, MgO, CaO, A1,03, Fe;03, CuO (oTHOIIEHUE K BOJIE, KUCIOTaM).
OcunoBanus: NaOH, KOH, Ca(OH); (B3auMoieiiCTBUE C KHCIOTaMH, C OKCUIaAMU
HemetamioB); Cu(OH),, Fe(OH)s (B3anmozaeicTBrE ¢ KHCI0TaMU, Pa3I0KEHUE TIPH
HarpeBaHuu).

Amoborepusie ruapokcuabl: Zn(OH)2, A1(OH); (B3aumMoaelicTBrE ¢ paCTBOPAMHU KUCIIOT
mieIouei, pas3nokKeHue Py HarpeBaHUH ).

Kucnots: HC1, H,S04 (oTHOIIEHHE K MHIUKATOpaM, B3aUMOJICHCTBUE C HEKOTOPHIMU
MeTallIaMH, OCHOBHBIMH OKCHIaMH, ocHOBaHHsIMH, cossiMu — CaCO03, BaClz, AgNO3).
Conu: xn0puasl, HUTPATH, Cynbdartel, cyabdunsl xxenesa (1), menu (1), bocdatsr;
XUMHUYECKHUE PEAKIIUH 3aMEIICHUSI 1 HOHHOTO OOMeHa.

Peakiiyu okMCII€HUSI-BOCCTAHOBJICHMS . METAJIJI + HEMETAalJ1, MEeTaJlJI + KMCJIOTa, METal +
COJIb, BOOOPO + OKCHJ METajlia.

OpraHnuueckue BelecTBa

[IpenenbHbIe yriaeBogOPObl: METaH (TOpEHHE, B3aUMOJAEHCTBHE ¢ XJI0poM — | cTaaus
peakiun), 3Tad (FOpeHHe).

HenpenenbHble yraeBoaopobl: 3TUIEH (TOpEHUE, B3aUMOIECTBUE C BOJOPOJIOM, OPOMOM,
MOJTUMEPU3aIINs STUIICHA); alleTHUJICH (TOpEeHHe).

CoupThl: METaHOJI, TAHOJ (TOPEHHUE).

KapOoHOBbIE KHCIIOTHI: YKCYCHAs KUCIOTa (XUMHUECKHUE CBOMCTBA KaK AJIEKTPOJINTA,
peakius 3TepuUKaInm).

buonornyecky BakHbI€ BEIIECTBA: YIJIEBOAbBI, dKUPBI, OCIKH.



DopMbI 1 METOAbI KOHTPOJIHA.
B teuenue roga q0KHO OBITH BBIMIOTHEHO:
- KOHTPOJIbHBIX padoT — 4;
- IpaKTUYECKUX padboT —b.
Kputepuu 1 HOpMBbI OLICHKHU 3HAHUN 00y4YAIOIMXCH

1. Onenka ycTHOro oTBeTA.

OtmeTka «5»:
- OTBET IIOJIHBIN U NPAaBUJIbHBIM HA OCHOBAHUU U3YYEHHBIX TEOPUH;
- MaTepuall U3JI0KEH B ONpPEIEICHHON JJOTUYECKOU MOCIeI0BATeIbHOCTH, TUTEPATYPHBIM
SI3BIKOM;
- OTBET CAMOCTOSITEJIbHBIM.

OTtBeT «4»;
- OTBET IOJHBIN ¥ MPABUJILHBIA HAa CHOBAHUYU U3YUYEHHBIX TCOPUIA;
- MaTepuall U3JI0KEH B ONpPEJIeICHHON JTOTHUYECKOUN MOCIeI0BAaTeIbHOCTH, MPU ATOM
JIOTYIIEHBI JBE-TPU HECYIICCTBEHHBIC OITUOKH, UCIIPABICHHBIC IO TPEOOBAHUIO YUUTEJIS.

OtmeTka «3»:
- OTBET IOJHBIN, HO MPU ATOM JOMYIIEHA CYIIIECTBEHHAs ONIMOKA UM OTBET HETOJIHBIH,
HECBS3HBIM.

OtMmeTka «2»:
- TIpU OTBETE OOHAPYKEHO HETTOHUMAHUE yYalluMCs OCHOBHOTO COJIEp>KaHUs Y4eOHOro
MaTepHala Wi JOMYyIIEHbI CYyIIECTBEHHbIE OMUOKH, KOTOPbIE YJalTUNCs HE MOXKET
UCIIPAaBUTh MPU HABOASUIUX BOIPOCAX YUUTENS, OTCYTCTBHUE OTBETA.

2. OueHka 3KCNePUMEHTATIbHBIX YMEHHIA.

- OLIeHKa CTaBUTCSl HA OCHOBAHUM HAOIIOJEHUS 32 YUAIIUMUCS U TMCbMEHHOTO
otyeTa 3a paboty. OTMmeTka «5»:
- paboTa BBIMOJHEHA TOJHOCTHIO U MPABUIIBHO, CIEIAaHbl TPaBUJIbHbIC HAOTIOACHUS U
BBIBOJIBL,
- DKCIIEPUMEHT OCYIIECTBJICH 1O MJIaHy C YYEeTOM TEXHUKH O€30MaCHOCTH U MPABUIT
paboTHI ¢ BEIIeCTBAMU U 000PYAOBAaHUEM;
- TIPOSIBJIICHBI OPTaHU3ALMOHHO - TPYIOBbIE YMEHHUSI, MTOACPKUBAIOTCS YUCTOTA pab0Overo
MecCTa U MOPAIOK (Ha CTOJIE, SKOHOMHO UCIIOJIb3YIOTCSI PEAKTUBBI).

OtMmetka «4»:
- paboTa BBINIOJHEHA IPABMIIBHO, CJEIAaHbI IPABUIIbHBIC HAOIIOACHHS U BBIBOJIBI, HO TIPH
ATOM SKCTIEPUMEHT MPOBEACH HE MOTHOCTHIO WIIM JOMYIIEHBI HECYIIIECTBEHHBIE OIITUOKHU B
paboTe ¢ BemecTBaMu U 000PYy/I0BAHHEM.

OtMmetka «3»:
- paboTa BBINOJIHEHA MPABUILHO HE MEHEE YEM HAIOJIOBUHY WJIM JOMYIIEHA CYIECTBEHHAs
omunOKa B X0JI¢ IKCIIEPUMEHTA B 00BSICHEHNH, B O(DOpMIICHHH paOOTHI, B COOJIIOICHHUH
MIPaBWJI TEXHUKH 0€30MaCHOCTH Ha padoTe C BEIIECTBAMHU U O0OpPYIOBAHUEM, KOTOpas
UCIIPABIIAETCS IO TPEOOBAHUIO YUUTEIS.

OtmeTka «2»:
- JIOMYIIEHBI IBe (M 00Jiee) CYIIECTBEHHBIC OIIMOKH B XOJI€: IKCIECPUMEHTA, B
00bsicHEHUH, B 0(hOpMIICHUHU PAOOTHI, B COOJIIOACHUU MPABUI TEXHUKHU 0€30MMaCHOCTH MPHU
paboTe ¢ BeuecTBaMu U 000pYy/I0BAHUEM, KOTOPBIE YUAIIUIICS HE MOYKET UCIIPABUTH JaXKe
1o TpeOOBAHUIO YUUTES;
- paboTa He BBINOJIHEHA, Y y4Yalllerocsi OTCYTCTBYET KCIIEPUMEHTAIbHBIE YMEHUSI.



3. OueHka yMeHHUi peliaTh pacyeTHbICe 3aJa4M.

OtMmeTKa «5»:

- B JIOTMYECKOM PAaCCYKJICHUH U PEIICHUHN HET OIMOOK, 3ajaya pelieHa parioHAIbHBIM
cIocoodom;

OtMmeTKa «4»:

- B JIOTMYECKOM PAaCCYKJICHUH U PEIICHHS HET CYIIECTBEHHBIX OMMOOK, HO 3a/1a4a pelleHa
HepalMOHAJIbHBIM CIIOCOOOM, WJIM JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OITHOOK.

OtmMmeTKa «3»:

- B JIOTUYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIeHA CYIIeCTBEHHAs
omuOKa B MATEMaTHYECKUX pacyeTax.

OTMmeTKa «2»:

- UIMEETCS CYIIECTBEHHbBIC OITMOKU B JIOTUYECKOM PACCYKJICHUU U B PEIICHUMU.
- OTCYTCTBHE OTBETA Ha 3aJlaHUE.
4. OueHkKa MUCbMEHHBIX KOHTPOJbHBIX PadoT.

OtMmeTka «5»:

- OTBET IOJHBIN ¥ MPaBUJIbHBINA, BO3MOXKHA HECYIIIECTBEHHAS OIIMOKA.

OtMmeTka «4»:

- OTBET HETOJIHBIN WJIU JOIMYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OIIHOOK.

OtMmeTka «3»:

- paboTa BBITNIOJIHEHA HE MEHEe YeM HAIoJOBUHY, JOIYIIEHa OJ[HA CYIIECTBEHHAs OITNOKa
U TIPU 3TOM JIBE-TPH HECYIIIECTBEHHBIE.

OTMmeTKa «2»:

- paboTa BBINIOJIHEHA MEHBIIIE YeM HAITOJOBUHY WIIM COJICPKUT HECKOJIBKO CYIECTBEHHBIX
OIITHOOK.

- paboTa He BBITIOJIHCHA.

[Ipu orieHKe BBHIMIOJHEHHS TUCbMEHHON KOHTPOJIBHOM pabOThl HEOOXOAUMO YUUTHIBATH
TpeboBaHuUs eTUHOTO OpdhorpaduIecKoro pexxuma.

5. Onenka TecToBbIX PadoT.

TecTsl, cocTosIE U3 TISATH BOIMPOCOB MOXKHO UCITOJIH30BaTh TOCIIC U3YICHHS
Kaxknoro matepuana (ypoka). Tect uz 10—15 BonpocoB ucnonb3yercs ais
epruoaANIecKoro KoHTpos. Tect u3 20—30 BOmpocoB HEOOXOIUMO HCIIOIB30BATh IS
HWTOTOBOT'O KOHTPOJIS.

[Ipu orleHUBaHWU UCTIOJIB3YETCS CIEAYIONIas MIKaja: JJIsi TECTa U3 MATH BOIIPOCOB
* HET OIMOOK — OIIEHKA «5»; * 0JIHA OITMOKA - OIICHKA «4»;

* IB€ OIIMOKU — OIICHKA «3»; * TPU OLMIUOKH — OIIEHKA «2.

Jlna Tecta u3 30 BONpoCOB:

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

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

» 13—18 npaBUIIBLHBIX OTBETOB — OIICHKA «3»;

* MeHbIIIE 12 NpaBUIBHBIX OTBETOB — OLIEHKA «2».

6. Ouenka pedepara.

Pedepar onieHUBaeTCA MO CIEAYIOITUM KPUTECPUSIM

* coOJIIoIeHnEe TPeOOBaHMM K €r0 0(hOPMIICHHIO;

* HEOOXOIUMOCTh U JIOCTATOYHOCTh ISl PACKPBITHS TEMBI MPUBEICHHOM B TeKCTE pedepaTa
uH(popMaImy;



* yMEHHE 00Yy4aroIIEerocs CBOOOJHO U3JIaraTb OCHOBHBIE HJEHU, OTPAXKEHHBIE B pedepare;
Oo6ocnoBanue Bpioopa YMK 1iis peanuzanuu padodeil yaeOHO#M IporpaMmabl.

ABTOpPCKOI1 MporpaMMe COOTBETCTBYET YUeOHUK: «XUMHS 9 Kitace»
O.C.I'abpuensu - pekoMeH10BaHO MUHHCTEpCTBOM 00pa3oBanus U Hayku PO / 10-e
u3nanue, nepepadoranHoe — M.: JIpodga, 2011.

JlanHb1i y4eOHO-METOANYECKUI KOMIUIEKT, 00ECeUNBAIOLIUN peaTn3aliio
MPOrPaMMBI - 3TO LEJIOCTHAsA CUCTEMA, B €€ COCTaB BXOJAT yueOHas mporpamma u y4yeOHUK
IUIS yYaIIuXcsl.

VY4eOHUKHM JaHHOTO aBTOpa BKJIOYeHBI B DenepanbHblil nepeueHb Y4eOHUKOB,
PEKOMEHIOBaHHBIX (IOMYIIeHHbIX) MuHHCTEpCcTBOM 00pa3oBanus U Hayku Poccuiickoit
denepanyy K UCIIOJIB30BaHUIO B 00pa30BaTENIBHOM Mpoliecce B 0011e00pa30BaTEIbHBIX
YUPEXKACHUSIX, HA TEKYIIHA y4eOHbIN TO/.

Pexomennyemas nureparypa 1o yu4eOHOM JUCHUIUIMHE NOIpa3AeisaeTcs: Ha
OCHOBHYIO U JTOTIOJHUTENbHYIO. [lepeyeHb OCHOBHOM JIUTEpATyphl BKIIOYAET U3/IaHMS,
coJiepKaHre KOTOPBIX KOHKPETU3UPYET 3HAHUS 00y4aeMbIX [0 OCHOBHBIM BOIIPOCAM,
U3JI0’KEHHBIM B IIpOrpamme.

JIOTIOMHUTENbHBIN CTUCOK COOTBETCTBYET PEKOMEHYEMbIM aBTOPOM yueOHOM
IPOrpaMMBbl.

YyeOHO-MeTOANUYECKOE O0ecIIeUeHue:

Y4e0HO-METOIUIESCKUI KOMITJIEKT TI0 XUMHH 9 Kiacca.

VYueonuk O.C. IN'abpuensn, «Xumus» 9 kmacc, M. «Jlpodan, 2022 roxa.

PaGouas terpans O.C. 'abpuensn; A.B. Smykoa, «Xumusi» 9 knacc, M. [Ipoda, 2022
roJI.

a) IMTepaTypa Uil y4aluuxcs:

E.A. Epemun, H.E. Ky3pmenko «CnpaBoyHMK IIKOJIbHUKA 110 XuMuM 8-11 kmacc, M,
«dpodar, 2022 r.

JL.LYO. Anuk6epoBa «3anumatenpHas xumus», M, «ACT — IIpecc», 2009r.

Xumus. 9 kiacc: yaeOHHK 1 o0meoOpa3zoBarenbHbIx yupexkaeHuii/ O.C. ['abpuensH. -
M.: lpoda, 2022.

INa6puensa O.C. Xumus. 9 knacc: pabouas terpanpb k yueouuky ["adpuensaa O.C. — M.:
Hpoda, 2022.

0) iuTeparTypa sl YYUTeJs:

INabpuensa O.C., Meroguueckoe mocodbue s yuntens. Xumus 8-9 kimacc. — M.: [Ipoda,
2019.

O.C. T'abpuensu, N.I'. OctpoymoB «HacTonbHast kHUra yuurtens» Xumus 9 kiacc, M.,
«Ipoda», 2019 r.

Xumus. 9 ki1.: KouTposibHbIe U TpoBepoUHbIe padoThl K yueOHuky O. C. ['abpuensina
«Xumus. 9» / O. C. I'abpuensy, I1. H. bepeskun, A. A. Ymakosa u ap. — M.: JIpoda,
2019.

INabpuensn O. C., BockoOoiinukoBa H. I1. Xumus B Tectax, 3amaudax, ympaXKHEHUSX.
8— 9 k1. — M.: Jlpoda, 2022.



B) 3JICKTPOHHBbIE MOCO0US:

CD nucku «O61iast 1 HEOpraHUYecKast XuMHUsD,
Opranuueckasi XUuMHUsI»

«BupryanpHas nabopaTopusi»

HNuTepueT-pecypcesl:
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

MarepuajbHO-TEXHHYECKOE U HH(POPMAIIMOHHO-TEXHNYECKOe o0ecrevyeHne:

1. Cnenuanu3upoBaHHBIN KJIacC XUMUHU (JTa00paHTCKasl, BBITSHKHOM miKad,
CIIeLIMaTU3UPOBAHHBIE CTOJIbI, HEMEIOBAasI JOCKA).
2. CreHnsr:
-«llepuonnueckas cucrema JI.11. MenneneeBa»
-«Tabnuia pacTBOPUMOCTH»
-«Kimaccudukanus HeopraHUUeCKUX BEIIECTBY
-«OCHOBHBIEC eAUHUILIBI n3MepeHusa B cucteme CHN»
-«MHaukaTops»
-«TexHuka 0€30I1aCHOCTHY
-HaGop mopTpeToB y4eHBIX-XUMHUKOB
3. Xumuyeckoe 000pyI0BaHNE U PEAKTUBHI.
4. IIpoTuBOIOXapHAsi CUTHAIM3ALIMSL.

5. NaTepaktuBHOE 000pYyI0BaHUE KOMITBIOTEPHOTO Kilacca, MHTEpHET pecypesl u CD
JTUCKH.

KanennapHo-teMaTnieckoe IUIAHUPOBaHHUe HA y4eOHbIH roa: 2022/2023

Bapuanr: KanenmgapHo-TeMaTHUeCKO€E ITAHUPOBAHHE
OO01ee KoJIH4ecTBO 4acoB: 68

KoJ-
Ne
Tema ypoka BO
YpOKa
qacoB
Pasoen 1: Ilosmopenue ocrnosnvix 6onpocog kypca 8 knacca - 6 u
1 Bsoansiii nHcTpyKTak o Th.Ilepuoanyeckuil 3aK0H U EPUO—AUYECKask CUCTEMA 1
" | xummueckux snementoB JI.1.MeHnneneeBa
2. | CrpoeHue aTOMOB XMMHUYECKHX 3JIEMEHTOB. 1
3 XapakTepuCTUKA DJIEMEHTA 110 €70 I0JIOKEHHUIO B IEPUOANYECKON CUCTEME. XUMUUECKUE 1
CBS3U.
4. | CKOpOCTh XUMHUYECKUX PEAKLINH. 1
5. | XuMHuUecKoe paBHOBECUE.M YCIOBUS €r0 CMEILIECHUS. 1




6. |XapakrepucTHKa XUMHUYECKOTO JIEMEHTA M0 KHCIOTHO-OCHOBHBIM CBOHCTBAM. 1
Paszoen 2: Memannet - 15 u

1. |IlonoxeHue MeTaUIOB B IEPUOANYECKON cucTeMe Xumuieckux aeMenToB .M. Menneneesa |1
2. |CrpoeHue aTOMOB METAJIOB U MX (PM3UYECKUE CBOICTBA. 1
3. | Xumudeckrue CBOMCTBA METAIUIOB. DICKTPOXUMUUYCCKHUH P/ HAMPSHKEHUH METAIIIOB. 1
4. |Meramibl B npupo/e. 1
5. | CnocoObl OTyYeHUs] METAJIIOB. 1
6. |LllemouHble METAUIBI U UX COCAUHCHUS. 1
7. |llemoyHo3emMenbHBIE METAILIBI U UX COCTUHEHUS. 2
8. | AMOMUHUU U €r0 COCAMHCHUSI. 1
9. |XKene3o u ero coeMHEHMSI. 2
10. |IIpaktudeckas padora Nel. [TomydeHue u CBOHCTBA COCTUHEHHI METAJIOB. 1
11. |OGoOuieHune u cucTemMaTu3alys 3HaHUH 110 TeMe «MeTabD. 2
12. |KontpomsHas padora o teme "MeTtamisr" 1
Pasoen 3: Hememannwi. - 31 4

1. | OOmas xapakTepucTHKa HEMETAJIOB. 1
2. |Bomopon, ero pusmueckie u XuMHUYECKHAE CBOHCTBA. 1
3. | OOmias xapakTepUCTHKA TaJIOTCHOB. 1
4, | CoenuHeHUs TaJOT€HOB. 2
5. |Kucnopon, ero pusnveckue u XUMHIECKHUE CBOMCTBA. 1
6. |[Cepa, e€ puzHUeCKrE U XUMUYECKUE CBONCTRA. 1
7. | OKcHabI CEpHI. 1
8. |Cepnas kucnora u e€ coJiu. 1
9 [IpakTrueckas padota Ne2 Pemienne skcriepuMeHTaIbHBIX 3a1a4 1o Teme: «[loarpymnmna 1

KHCTIOPOIa».
10. [A3orT, ero pu3nvecKkrue U XUMHUYECKUE CBOMCTBA. 1
11. | AMMuak u ero cBoiicTBa. 1
12. | Conu aMmMOHUSI. 2
13. |Oxcunuer azota (I1) u (IV). 1
14. | A3oTHas KucnoTa U e€ CBONCTBA. 1
15. | Conu a30THOM KUCIOTHI. 1
16. |Docdop, ero pusndyeckue U XUMHIECKUE CBONCTBA. 1
17. |Oxcun pochopa (V). OprodocdopHas kucioTa u e€ Cou. 2
18. | VYraepon, ero ¢pusnueckue 1 XMMUYECKHE CBOMCTBA. 1
19. | Oxcunsl yruepona. 1
20. | YronbHas KUCIOTA U €€ COJIH. 2
21. |KpeMHHUii U €r0 COeTMHEHHUS. 2
29 [TpakTudeckas pabota Ne 3. DkcnepuMeHTaIbHbBIE 3a1a4u 10 TeMme: «[loarpynmsl azoTta u 1
yTIAEPOaaY.

23. |llpaktuueckas padota Ne 4. [lonydenne, cobupanue u pacno3HaBaHUE ra3oB.

24. | O000eHne u cucTeMaTu3anus 3HaHnii 1o reMe «HemeTamis.

25. |KonTtponsHas padora o Teme "Hemerasmibr". 1

Paszoen 4: Obobwenue 3nanutl no Xumuu 3a Kypc 0OCHOBHOU WKobl - 16 u




1 IIeproanyeckuil 3aKOH U IEPUOINYECKAsT CHCTEMa XUMHUUYECKuX diemeHToB [[.1.Menneneesa 2
" | B CBETE y4€HHUsl O CTPOCHUHU aTOMA.
2. |Crenenp okucnenus. CTpoeHHE BEIIECTB. 2
3. |Knaccudukanus XuMHUECKUX PEaKIIUH. 2
4. | ucconmanus 31eKTpoJuToB. loHHBIE ypaBHEHHUS. 2
5. | OKuCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH. 3
6. |Heopranmueckue BemecTBa, MX HOMEHKJIATYpa U KIacCU(UKAIIHSL. 3
7. | XuMHUYECKOE 3arps3HEHUE OKPYKAIOMICH CPE/Ibl U €r0 MOCIEICTBHS. 1
8. |O06o0menue u cucTeMaTH3aIs 3HaHUH 3a Kypc 9 kiacca. 1
MarepuajabHO-TeXHHYECKOe 00ecniedeHre y4eOHOro npeamera
YueOHo-MeTOAMYECKAs JTUTEPaTypa
Ne | ABTOp Ha3Banue HN3narenncTBO T'on u3nanus
n/n
1 O.C.TI'abpuensa YueOnuk Xumus 9 kimace | Mocksa. «Jlpoday 2022
TexHuyeckune cpeacTsa 00y4eHHus
HaumeHoBanue KosnvecTBo
HoyTt06yk 1
[TpoexTop 1
Kononku 1
Y4eOHO-IPAKTHYECKOE M YUeOHO0-1a00paTOpHOE 000PYyI0BaHM e
HaunmeHoBaHue KosmmuectBo
Touka Pocra «lludpoBas naboparopus yueHu4eckas» (XUuMus. . .) 2

Touka Pocta KommuiekT mocyabl 1 000py10BaHUs AJIsl y9eHHYECKHX | 2
ONBITOB.

[IITaruB 1a0OPATOPHBIN XUMHYECKUN

Hab6op uamexk [lerpu

Ha6op nHCTpyMEHTOB mpenapoBaIbHbIX

Jloxkka JUTst COKUTaHMSI BELIECTB

Crynika dapdopoBasi ¢ IECTUKOM

Ha6op 6anok myist XpaneHust TBepAbIX peakTrBoB (30 - 50 mu)
Hab6op ckistHOK ((h1akoHOB) JIJIs1 XpaHEHHUS pAaCTBOPOB PEAKTHBOB
Ha6op mpubopoxk (ITX-14, ITX-16)

[Tpubop st momyueHus ra3on

CrnmproBka

Toprouee a1 cIUPTOBOK

dunsrpoBanbHas 6ymara (50 mir.)

Konb6a xonnueckas

[Tanouka creknsHHAs (C pe3MHOBBIM HAKOHEYHUKOM )
Yamreuka /yist BeIapuBaHUs (BbIMIAPUTENIbHAS YallleuKa)
MepHbiii TUIUHAP (TTACTUKOBHIN )

Boponka creknsiHHas (Manasi)

Crakan crexissaabI# (100 M)

I"a3ooTBOHAS TPYOKa

Touxa Pocra JlemoHCcTpannoHHOe 000py10BaHHe 1
CocraB KOMILIEKTA:
Cronuk noxpeMHublii Haznauenue: c6opka ydeOHBIX YCTaHOBOK, pa3Mep




croyiemHuIl: He MeHee 200%200 MM, IUIaBHBIH IOIBEM C IIOMOIIBIO
BUHTA: HAJIMYUE

[IITaTtuB 1eMOHCTpaUMOHHBIA XUMHUYeCKUii: HazHauenue: neMoHcTpanus
puOOPOB U YCTAHOBOK, OTIOPA, CTEPIKHU, JIANKH, MY(TbI, KOJIbIA:
HaJIM4uue, BO3MOXKHOCTh 3aKpPEIUICHUS SJIEMEHTOB Ha PA3JIMYHON BBICOTE:!
HaIu4yne

Amnmapar s IpoBEICHHsI XUMHUYECKUX peakuui: Haznauenue:
JEMOHCTpAIs XUMHUYECKUX PEaKIUi, TOTIOTUTEIb MTapOB U T'a30B:
HaJu4Ke, MaTepuai KoJaObl: CTEKIIO

HaGop mist snexrponu3sa 1eMOHCTpanuoHHbINA: Ha3zHauenue: u3yueHue
3aKOHOB 3JIEKTPOJIN3a, COOpKA MOJENN aKKyMYJITOPa, EMKOCTb: HAIUUUE,
ANIEKTPO/JIbl: HATHUNE

KommnexTt mepHbIX k010 Manoro oo0bema: Haznauenue:
JEMOHCTPAIMOHHBIE OTIBITHI, 00heM K0J10: oT 100 mut 10 2000 Mo,
KOJINYECTBO KoJIO: He MeHee 10 mIT., Marepuall KoJiO: CTEKIIO

Ha6op ¢nakonos (250 - 300 M 17151 XpaHEHUsI paCTBOPOB PEAKTUBOB).
Haznauenue: xpaHeHHe pacTBOPOB PEaKTUBOB, KOJIUYECTBO (PJIAKOHOB: HE
Menee 10 mT., maTepuan (GIakoHOB: CTEKJIO MPoOKa: HATUYNE

[Tpubop 1151 OTIBITOB MO XUMUU C JEKTPUIECKUM TOKOM

Komnexuuu: ['panut 1
Kosmnekuu: MuHepaltbl ¥ TOPHBIE TIOPOIBI 2
Boponku dapbdopossie 8
Humusapst Ha 100 Mot 8
KonOb1 paznuunbie 15
Crynka u nectuk papdopoBbie 20
Turnmu GapdopoBsie ¢ KpbITTKaMu 10
Hepxarens 1yisi poOUPOK 10
[TpoOupku CTEKITHHBIE 50
Yamku 1l BhITapUBAHUSI 8
Ha6op crexyistHHBIX TPYOOK 3
Touka Pocta KoMIuieKT XuMHUYeCKHX PeaKTHBOB 1

CocraB KOMILIEKTA!

Hab6op «Kucnots» (a30THas1, cepHas, coysiHasi, oprodochopHas)
Ha6op «'mapokcuab» (ruapokcus 6apusi, TMAPOKCH]T KaIHsl, TUAPOKCH]T
KaJbIsl, TUIPOKCU HATPHSI)

Ha6op «Okcuapl MeTannioBy (aTIOMUHHS OKCU, Oapus OKCHI, kKele3a
(IIT) okcua, kamplus okcu, Maraus okcu, meau (1) okenn, uHKa
OKCH]T)

Ha6op «lllenouyHbie U meI0YHO3EMENbHbIE METAUIBD) (JINTUN, HATPUA,
KaJIbIIHA)

Hab6op «Metamisl» (amtOMUHUM, jKe1€30, MarHUN, Me/lb, ITMHK, OJIOBO)
Ha6op «lllenouynbie U MeI0YHO3EMENbHbIE METAIUTBD) (JIUTUH, HATPHIA,
KaJIbITH )

Hab6op «OrneomnacHsie BemiecTBa» (cepa, hochop (KpacHbIil), OKCH]T
hocdopa(V))

Ha6op «I" anorens» (o, Opom)

Ha6op «["anoreHuapn (QTFOMUHUS XJIOPH]I, aMMOHUS XJIOPU/I, Oapus
xyopun, xxenesa (I11) xnmopun, kanus Hoau, Kanus XJI0OpUJl, Kaablus
XIIOPU, TUTHUS XJI0puA, Maraus xmopun, meau (1) xmopun, Harpust
OpoMu, HaTpust PTOpuUA, HATPUS XJIOPHJL, IIMHKA XJTOPH]T)

Ha6op "Cynbdartsl, cynbhuabl, cynbGurel" (aTroMUHUS CyIb)ar,
amMMoHus cynbdart, xxenesa (II) cynedun, xenesa (1) cynsdar, 7-mu
BOJIHBIN, Kasus cynbgat, kobansTa (II) cynbdar, maraus cynbdat, Mmeau




(I1)) cynbdar 6e3BoansIit, Meau (I1) cynbhaT 5-Tv BOIHBIA, HATPUS
Cynabdua, HaTpHs Cynb(hUT, HATPUA Cyab(art, HaTpus TUAPOCYIbdAT,
HUKENS Cyabdar

Ha6op "Kapbonarer" (ammoHus kKapOoHart, kanus kapoonat, meau (II)
KapOOHAT OCHOBHOM, HATPHs KapOOHAT, HATPHUS THAPOKAPOOHAT)
Ha6op "®ocdarer. Cunukarsl” (kanus MOHOTHAPoOopTodochaT, HaTpus
CWIIMKAT 9-Tu BOJHBIN, HATPHs opTodoc(aT Tpex3aMelueHHbINH, HATPHS
muruapodocdar)

Ha6op "Auerarsl. Poqanuasl. Coequaenus sxenesa” (Kaius alerar,
kamus ¢eppo(I1) rexcanmanma, xanust ¢peppo (I11) rekcanmonnn, xkamus
pOJlaHU, HAaTpUs alleTat, CBUHIIA alleTar)

Ha6op "Coenunenust mapranua" (kaaus nepmaHrasar, mapraaua (1V)
okcup, mapranna (I1) cynsdar, Mmaprania xjgopun)

Ha6op "Coenunenust xpoma" (aMMOHUS AUXpOMAT, KaJIHsl IUXpOMaT,
kanus xpomart, xpoma (III) xmopuz 6-Ti BOIHBII)

Ha6op "Hutparel" (aJitoMUHNS HUTPAT, aMMOHUSI HUTPAT, KaJIUs HUTPAT,
kanbIus HUTpat, Meau (II) HuTpart, HaTpust HUTpAT, cepedpa HUTPAT)
Ha6op "Unaukarops!" (1akMou1, METUIIOBBIN OpaH>KEBbIH,
dhenondranenx)

Hab6op "Kucnopoacoaepskamiue opraHndeckue BemecTa' (areroH,
[IMIIEPHH, TUATHIIOBBIA d(Up, CIIUPT H-OYTHIIOBBIN, CITUPT
M30aMIJIOBBIN, CIUPT W300YTHIIOBBIN, CIUPT STUIIOBBIN, (PEHOT,
(hopMalIiH, STUIICHIIIMKOJb, YKCYCHO-3THUIIOBBIN 3(hUP)

Hab6op "YrneBomopoast" (0eH3MH, rekcaH, He(Th, TOTYOJI, IIUKJIOTECKaH)
Hab6op "KucnoTsr oprannueckue" (KUCIOTa aMUHOYKCYCHAsI, KHCIIOTa
OeH30i1Has, KUCIIOTa MacisHasl, KUCI0Ta MypaBbUHasl, KUCIOTa
OJIEMHOBAsl, KUCIIOTA NaJlbMUTHHOBAs, KMCIIOTA CTEapUHOBAs, KUCIIOTA
YKCYCHasl, KHCJIOTa LIIaBeJieBast)

Ha6op "VYrneBoabl. AMUHBI" (aHWUIMH, aHUJIUH CEPHOKUCIIBIN , J1-
IVIF0K03a, METHWJIAMUH THIPOXJIOPU]T , CaXxapo3a)

Touka Pocta KoMILIeKT KoIEKIIMHA U3 CIHCKA
Haznauenue: neMoOHCTpalliOHHOE, BUJ] YIAKOBKHU: KOPOOKa, ONUCaHuUE:
Hanuuue CocTaB KOMILJIEKTA!

Komneknus "Bomokua"

Konnekmus "KameHHBIH yroiib U IPOAYKTHI €ro nepepadoTku’”
Komneknusa "Mertasuisl U cruiaBbl”

Komneknus "Munepainsl v ropHbIe Topoibl" (49 BUIOB)
Konnexnus "Munepanbshblie ynoopenus"

Konnexmus "Hed1b 1 mpoaykTsl ee nepepaboTku”
Komneknusa "Ilnactmaccer"

Komneknus "Tommuso"

Komnexnus "Yyrys u crans"

Komnexnus "Kayayk"

Komnekuus "[lkana tBeprnoctu”
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