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PaGouast mporpaMma o XMMHUHU Ha YPOBHE OCHOBHOTI'O OOILIIEr0 0Opa30BaHUsI COCTaBJIEHA Ha
ocHoBe TpeOoBaHuii K pe3yjbTaTaM OCBOEHHSI OCHOBHOII 0Opa30BaTEJIbHOM IPOTrpPaMMbI
OCHOBHOI'O o00miero oOpa3oBaHUs, IPEACTABICHHbBIX B DenepaJibHOM TOCY1apCTBEHHOM
o0Opa3oBaTeIbHOM CTaHJIapTE€ OCHOBHOTO OOIIEero oopa3oBaHUsA, C YUYETOM pacrpenciiEHHBIX
0 KJIaccaM IPOBEPSIEMBIX TPeOOBaHUM K pe3yiabTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTeIbLHON
OpOrpaMMbl OCHOBHOTO OOIIIEro 0Opa30BaHUs U 3JIEMEHTOB COJIEP KaHUS, MMPEACTABICHHBIX B
YHUBEpcaJIbHOM KOJHM(pHUKATOPE 10 XHUMHHM, a TaK)K€ Ha OCHOBE HPOTPaMMbl BOCHHUTAHUS
00y4Yarommxcsi Opyu IMOJTYYSHUH OCHOBHOTO oOmiero obpaszoBanus u ¢ yu€rom Konnenmuu
npenogaBaHus y4eOHOro mnpeaMera «XuMus» B 00pa3oBaTebHBIX OpraHm3anusx Poccuiickoi
denepauuy, pealu3yrOINUX OCHOBHbIE 00IIe0o0pa3oBareibHble  MPOrpamMmbl (YTBEp>KIEHBI.
Pemrenuem Kommernum MunnpocBemennsi Poccun, nmporokon ot 03.12.2019 N ITK-4BH).

MMOACHUTEJBHAA 3AIINCKA

CornacHo cBOeMy Ha3HAUEHUIO padoyasi mporpaMmma Jaa€T MPEACTaBICHUE O IIEIIsIX, OOIIeH
CTpaTreruu O6y‘-I€HI/I$[, BOCIIMTAHUSI W PaA3BUTUA 06yqa}omnxc;{ cpeacrBaMmn y‘IC6HOFO
npeaMmera  «XWUMHsDY;,  YCTaHaBIIMBaeT  o0s3aTeIbHOE  TPEAMETHOE  CoJeprKaHHue,
npeaycMaTpyuBaeT paclpeneiieHne ero mo KijaccamM U CTPYKTYPHPOBAHHE €ro 1o pasjieiiaM U
TEMaM KypcCa, onpeaciisi€cT KOJIMYCCTBECHHBIC U KAUCCTBCHHBIC XapPaKTCPUCTUKHN COACPIKAHUS,
TaéT pacripesiesieHue y9eOHBIX 9acoB IO TEMAaTHYECKHUM pas3jeiiaM Kypca U PeKOMEHIyeMYIO
MOCJIEAOBATEIBHOCTh UX U3YUEHUSI C YUYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H,
JIOTUKHA YYEOHOTO TIIpollecca, BO3PACTHBIX OCOOCHHOCTEH OOydYaroImXxcs; OnpeaeasieT
BO3MOKHOCTH TIpeJMeTa IS pean3aliiu TpeOOBaHUI K pe3yJsibTaTaM OCBOCHHS OCHOBHOU
oOpa3oBaTeIbHOM NOpoOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEero oOpa3oBaHUsI, a TakKkKe
TpeOOBaHUN K pe3yJibTaTaM OOY4YCHHs XWMHH Ha YPOBHE IIejedl W3ydYeHHs MpeaMeTa |
OCHOBHBIX BHJIOB YYEOHO-TIO3HABATEIILHOW JIEATEIbHOCTH YYEOHBIX JIEUCTBHUI yYEHHUKA IO
OCBOCHHIO YU4EOHOTO COACpIKAHHUSI.

ObBLIASA XAPAKTEPUCTHKA YYEBHOI'O IPEAMETA «XUMHUS»

Bxmang yueOHOro mpeaMera «XUMHsSD» B JOCTHXKEHHE II€JI€ OCHOBHOTO OOIIEro
ob6pa3oBaHus 0OOYCIIOBJIEH BO MHOTOM 3HAa4Y€HHUEM XMMUYECKONW HAyKH B TMO3HAHUU 3aKOHOB
MIPUPOIBI, B Pa3BUTHH TIPOU3BOAUTEIBHBIX CHJI OOIECTBA W CO3JaHUHM HOBOW 0a3bl
MaTepHUaTbHOUN KYJIBTYPHI.

XUMUs KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK pacIipoCTpaHuJIa CBOE BIIUSHUE HA BCE
o0JlacTH  4YeJOBEYECKOTO CYIIeCTBOBaHWs, 3ajajla HOBOE BHJACHHE MHUpa, CcTaja
HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOM KYJIbTYpPbI, HEOOXOJIUMBIM YCJIOBHUEM >KHU3HH
oOmiecTBa: 3HAHHUE XHMHUHU CIIYy>KUT OCHOBOM i1 (POpMUPOBAHHUS MHPOBO33PECHUS
4eJioBeKa, €ro MOpeJ/ICTaBIICHHUM O MaTephalbHOM €IWHCTBE MHUPA; BAXXHYIO POJIb HUIPAIOT
(opMupyembie XUMHUEN TIPEACTABICHUS O B3aUMOMNPEBPALICHUSIX dYHEPTUU U 00 IBOIIIOIUU
BEIIICCTB B MPUPOJIC; COBPEMEHHAsT XMMUs HaIlpaBJIeHAa Ha PEIICHHE TJI00aJIbHBIX MPoOJieM
YCTOMYMBOTO  Ppa3BUTHUS  YEJOBEUECTBAa  CHIPHEBOM, HDHEPreTUYECKOM, NHUIICBOU U
9KOJIOTHYECKON O€30IMacCHOCTH, MPOOJIeM 3IpaBOOXPAHCHUS.

B ycnoBusix Bo3pacraromiero 3HAUYCHUS XHMHH B JKH3HHM OOIIECTBa CYIIECTBEHHO
MOBBICHJIACH POJIb XUMHUYECKOTo OoOpa3zoBaHUs.B miane colnmaiu3aliiyd OHO SIBJISICTCS OJHUM
U3 yCJIOBUH (POPMHUPOBAHUS UHTEJIEKTA IMYHOCTH U TADMOHUYHOTO €€ pa3BUTHSI.

CoBpeMEHHOMY UYEJIOBEKY XHMHUYECKHE 3HaHUS HEOOXOIMMBI MIJisi TIPUOOpEeTEHUS
OOIIEKYIBTYPHOTO YPOBHS, TTO3BOJISIFONIETO YBEPEHHO TPYAUTHCS B COIIUYME U OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOpa3HOM KU3HU OOIIECTBA, JAJISI OCO3HAHUSI BAXKHOCTU Pa3yMHOIO OT-
HOILICHUSI K CBOEMY 3JIOPOBBIO U 3JOPOBBIO JIPYTUX, K OKPY’KalolIle NpUpPOJHOU cpene, st
IPaMOTHOTO MOBEJICHUSI MIPU UCIIOJIb30BaHUU PA3JIMYHBIX MAaTEPHAJIOB U XMMHUYECKUX BEILIECTB
B ITOBCEIHEBHOM >KHU3HMU.

Xumuueckoe oOpa3zoBaHWE B OCHOBHOUM IIKOJIE SIBIsSIETCS Oa30BBIM IO OTHOIIEHUIO K
cucrteMe oOIIero XuMHU4Yeckoro obpaszoBanHusi. [Io3ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE
OHO peaTu3yeT MNPHUCYIIUE OO0mEeMy XUMHUYECKOMY OOpa30OBaHUIO KIFOUEBbIC IIEHHOCTH,
KOTOpLIe OTpa)KaIOT I‘OCyI[apCTBeHHBIe, O6H.[CCTB€HHLIC nu I/IHI[I/IBI/II[yaJ'IBHBIG HOTpe6HOCTI/I.



OTUM OIpenensieTcss CYyMHOCTh OOIIeid crpaTrerud oOydeHUusl, BOCHUTAHUS U Pa3BUTHUSA
00y4Yaronmxcs cpeacTBaMu yaeOHOTO mpeaMeTa « XUMUSD).

HN3yuenue mpenmera: 1) cnmocoOCTBYeT peaiM3allid BO3MOXKHOCTEH UISI caMOpa3BUTHUSL U

bopmMupoBaHUs KyJIbTYPbl JUYHOCTH, €€ 00111eH U (PYHKIMOHAIIBHON I'PaMOTHOCTHU; 2) BHOCHUT
BKJIaZl B (h)OpMHUPOBAHUE MBIIUICHUS U TBOPYECKHUX CIIOCOOHOCTEH MOJIPOCTKOB, HABBIKOB MX
CaMOCTOSITEJIbHOM y4Y€OHOM JEeATEIbHOCTH, AKCHEPUMEHTAIBHBIX M  HMCCIIEI0BATEIbCKHUX
YMEHHMW, HEOOXOAWMBIX KaK B IIOBCEIHCBHOW >KH3HH, TaK U B TIPOPECCHOHAITBHOU
JIESITEJIbHOCTH;
3) 3HaKOMHUT cO chnenu(pHuKOW HAYYHOrO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI I1IEJIOCTHOTO
B3IUIsila HAa €OMHCTBO MNPUPOJABI M 4YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM JOTAallOM B
(bopMupoBaHUN  €CTECTBEHHO-HAYyYHOM TI'PaMOTHOCTH IIOJIPOCTKOB; 4) crocoOCTBYyeT
(bopMHpOBaHHIO LIEHHOCTHOTO OTHOLIECHUSI K €CTECTBEHHO-HAy4YHBbIM 3HAHUSIM, K IPUPOAE, K
4eJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTHYECKOE 0Opa3oBaHUE MIKOJIbHHUKOB.

HazBannbie HampaBiieHUsI B OOy4YE€HUH XUMHUH O00ECIEeYnBaIOTCs CEIU(PUKON coJiepKaHUs
OpeaMeTa, KOTOPBIN SABIsSIETCS NeJarorndyecku aaalnTUPOBAHHBIM OTpaKE€HHEM 0a30BOM HAyKH
XWMHH Ha OIIPEAEIIEHHOM JTare €€ pa3BUTUA.

Kypc xumMum OCHOBHOI WIKOJIBI OPHEHTHPOBAH HAa OCBOCHHME OOYyYaroIIUMHUCS OCHOB
HEOPraHMYeCKOM XHMHHM M HEKOTOPBIX MOHSATUH M CBEAEHUN 00 OTAEIBbHBIX OOBEKTax
OpPraHUYECKON XUMHHU.

CtpykTypa coaepskaHus npeamera copMHUpOBaHa Ha OCHOBE CHUCTEMHOIO I10JIX0Ja K €ro
n3yueHuro. CoaeprkaHue CKIIAJbIBA€TCsI W3 CHUCTEMBI MNOHSATHM O XWUMHYECKOM 3JIEMEHTE H
BEILIECTBE U CHUCTEMBI IOHATHUM O XUMHUYEcKOM peakuuu. O6e 3TH CHUCTEMBI CTPYKTYPHO
OpPraHM30BaHbl 110 IIPUHIOMIY [OCJIEIOBATEIBHOIO pPa3BUTHs 3HAHUW Ha  OCHOBE
TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS: aTOMHO-MOJICKYJIIPHOIO YY€HMs Kak
OCHOBBI BCEro €cTecTBO3HaHMs, ypoBHs Ilepumonmueckoro 3akoHa J[. 1. MenneneeBa kak
OCHOBHOT'O 3aKOHA XMMMH, YUCHHUSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBS3H, NMPEIACTABICHUMN
00 D3JIEKTPOJIUTHYECKOW JMCCOIHAalliM BEILIEeCTB B pacTBopax. TeopeTuueckue 3HaHUSA
paccMaTpUBaIOTCd Ha OCHOBE OSMIIMPUYECKHM MOJyUYEHHBIX W OCMBICIEHHBIX (aKTOB,
pa3BHUBAIOTCsl IIOCJIEAOBATEIBHO OT OJHOIO YpPOBHS K JPYyromMy, BBIIIOJHAS (PyHKIIUU
OOBSICHEHUsT U NPOTHO3UPOBAHUSI CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH MNPAKTHUYECKOTO
IIPUMEHEHHSA U IIOJIy4YEHHS U3y4aeMbIX BEILIECTB.

Takast opraHuzalysi COJACPXKAHUSI Kypca CIOCOOCTBYET IIPEJCTABJICHHIO XHUMHUYECKOH
COCTABJISIFOLIE HAay4YHOM KapTHHbBI MHpPa B JIOTMKE €€ CHCTEMHOW HOpuponbl. Tem camMbiMm
obOecnieunBaeTCcs BO3MOYKHOCTh (POPMHUPOBAHUS y OOy4YarOIIUXCSl LIEHHOCTHOT'O OTHOIIECHUS K
Hay4YHOMY 3HAaHHUIO U METOJaM IIO3HaHWs B HAayKe. Ba)KHO Takke 3a- METUTBh, YTO OCBOCHHUE
COZEPKAaHUS Kypca MNPOUCXOAUT C IPUBJICUYCHHEM 3HAHUM W3 paHEE H3YUYEHHBIX KypCOB:
«OxpyXarouumu Mup»,

«buonorus. 5—7 knacce» u «duszuka. 7 Kiace.

HEJU U3YYEHUA YYEBHOI'O IPEJMETA «XUMUA»

K HanpaBieHuio IEepBOCTENEHHOW 3HAaYMMOCTH MpPU pealu3alud oO0pa30BaTEIbHBIX
¢byHKIMIl TnpegMera «XHUMHSD» TPAAULHMOHHO OTHOCAT (OpMHUpOBaAHHME 3HAHUM OCHOB
XUMHUYECKON HayKuM Kak o0O0JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTHYECKOM
JIeATeIbHOCTH 4YeJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIBTYphl. 3azada
peaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMBI XMMHUYECKUX 3HAHUN — Ba)KHEHIINX (PakToB,
IMOHSATHUH, 3aKOHOB M  TEOPETHYECKUX  IMOJIOKEHHUM,  JOCTYIHBIX  000OIIeHU
MHPOBO33pPEHUYECKOT'0 XapakTepa, si3blka HayKH, 3HAaHUHW O HAyYHBIX METOJaX H3YyUYEeHUS
BEIIECTB U XUMHUYECKHUX pEaKInii, a Takke B (GOPMUPOBAHUU U PA3BUTUN YMEHUU U cTOCOOOB
JIeATeNbHOCTH, CBS3aHHBIX C IJIAaHUPOBAHUEM, HAOIIOACHUEM U IIPOBEACHUEM XHUMHUYECKOTO
SKCIEPUMEHTa, COOJIOACHUEM TIpaBUJI 0Oe30MacHOro oOOpallleHHWsT C BellecTBaMHU B
MOBCEHEBHOM KU3HHU.

Hapsiny ¢ 3Tum 1nenu u3ydeHusl mpeaMeTra B IMporpaMMe YTOYHEHBI U CKOPPEKTHPOBAHBI C
Yy4E€TOM HOBBIX IIPUOPUTETOB B CHUCTEME OCHOBHOro oOmiero oOpa3oBanus. CeromgHs B
00pa3oBaHUM OCO00 3HAYMMOW NPHU3HAETCA HANPABICHHOCThL OOYYEHHUsS Ha pa3BUTHUE U
caMOpa3BUTHE JUYHOCTH, (GOopMHpOBaHHE €€ HHTEJIEKTa M OOIed KyiabTypbl. OOyueHHue



YMEHHUIO YYUTHCS M IIPOJIOIKATh CBOE OOpa3oBaHHUE CAMOCTOSITEIIBHO CTAaHOBHUTCS OJHOU M3
BaXXHEUINX (PYHKINI y4eOHBIX IIPEIMETOB.

B cBsI3u ¢ 3TUM mpu U3yYEHUM MNpeaMeTa B OCHOBHOMW IIIKOJI€ JOMHUHHUPYIOIIEE 3HAYCHUE
OpUOOpEIIN TaKue [EeNH, KaK:

e (opmupoBanue WHTEIJUICKTYaJlbHO pa3BUTOM JIMYHOCTH, rOTOBOM K
caMOOOpa30BaHUIO, COTPYJIHHYECTBY, CaMOCTOSATEIbHOMY MPHUHSITHIO PEIICHUM,
CIIOCOOHOI a1anTUPOBATHCSA K OBICTPO MEHSIOLIUMCS YCIIOBHUSIM KU3HU;

® HAMpPaBJICHHOCTh OOY4YCHHsT Ha CHCTEMaTHYE€CKOE IIPUOOIICHHUE YyYalIuxcs K

CaMOCTOSITEIILHOW ITO3HABATEJILHOW MNESITEJIBHOCTH, HAy4YHBIM METOJaM MO3HaHU,

hbopMHUPYIOIIMM MOTHBAIIUIO U PA3BUTHE CITOCOOHOCTEHN K XUMUH;

e o0ecrieueHre yCIOBHH, CIOCOOCTBYIOIIUX MPHUOOPETECHHIO OOYYArOIIMMUCS ONbITa
pa3sHOOOpa3HOWl JESATEIILHOCTH, MO3HAHUS W CaMOINO3HAHWS, KIIFOUEBBIX HABBIKOB
(KITFOYEBBIX KOMIETCHIUI), HUMEIONINX YHHUBEPCAJIbHOE 3HAYCHUE JUIST Pa3IUYHBIX
BUJOB JICSITEIILHOCTH;

e (opmMupoBaHWE yYMEHHUIl OOBSICHATH W OICHUBATH SIBICHHS OKPY KAlOIIETO MHpa Ha
OCHOBAaHWM 3HAHWUN W ONBITA, MOJYYECHHBIXITPU U3YUCHUH XUMHUH;

e (QopmupoBanue y OOydYaIOIIUXCI TYMaHUCTHYECKHUX OTHOMICHUNW, TMOHHUMaHUSI
HEHHOCTH XMMHMYECKUX 3HAHUU IJIs1 BBIPAOOTKU DKO- JOTHYECKHM IIeJIecOOOpa3HOro
HOBEJIEHHsI B OBITY U TPYAOBOH JEATEIBHOCTU B LEJISIX COXpPaHEHUS CBOEro
37IOPOBBSI U OKPYKAIOMICH TPUPOTHON CPEeIbl; Pa3BUTHE MOTHBAIIMM K OOYUYCHHIO,
CHOCOOHOCTEH K CaMOKOHTPOJIO W CaMOBOCIMTAaHHUIO Ha OCHOBE YCBOCHUs
0O0I1IeUeJIOBEYECKUX I[I€EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HOpoduis u
HaIPaBJICHHOCTH JaJIbHEHUIIIET0 OOy4YeHHUSI.

MECTO YYEBHOTI'O IIPEAMETA «XUMMUA» B YYEBHOM IIJIAHE

B cucreme ob1iero oopazoBanHust « XUMUsH» ITPU3HAHA 00s13aTEIBbHBIM YUSOHBIM MTPEIMETOM,
KOTOPBIA BXOJAUT B COCTaB IpeaAMeTHON obnactu « EcTecTBeHHO-HayYHbIE TPEIMETHD).

VY4eOHBIM TUTAaHOM Ha €€ u3ydeHue oTBeZieHO 136 ydeOHBIX YacoB — 10 2 4 B HEJEIIO B 8
u 9 Kj1accax COOTBETCTBEHHO.

Jns kaxxJ1oro kjacca IpeayCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOXKET ObITh
HCHOJb30BAaHO Yy4YacTHHUKaMU o0Opa3oBaTelbHOro IIpolecca B LelsiX (OpMHUPOBAHUS
BapHATHBHOM COCTABJISIONICH COJICpKaHUSI KOHKpPETHOW paboueir mporpammsbl. [Ipm 3TOoM
oOs3aTtenbHasi (MHBapUaHTHAasl) 4acTh COJICpyKaHUs IIpeIMeTa, YCTAaHOBJIEHHAas IIPUMEPHOMI
paboueil mporpaMMoi, U Bpemsi, OTBOAUMOE Ha €€ H3y4YeHHE, NOJHKHBI ObITh COXPaHEHBI
MMOJIHOCTBIO.

B crpykType mnpumepHoil paboueil mporpaMmbl Hapsily C MOSCHUTEIIBHOW 3amucKOu
BBIJICJICHBI CIISAYIOIINE Pa3JIeIIbl:

® T[UIAHUPYEMBIE PE3yJIbTaThl OCBOCHUSI YUEOHOTO IpeaMera « XUMUs» — JTUUYHOCTHHIE,
MeTarpeaIMeTHbIC, IIPEeIAMETHBIC;

e coJeprkaHUEe yU4eOHOTO nmpeaMeTa « XUMHUs» Mo ToJgamM O0ydeHUs

¢ MpPUMEpPHOE TEeMAaTHYECKOE IUIAHUPOBAHUE, B KOTOPOM ACTAITU3UPOBAHO COJACpPKaAHUE
KaKJOM KOHKPETHOW TeMBbI, YKa3aHbl KOJIMYECTBO YacOB, OTBOJIMMBIX Ha €€ U3yUYCHHUE,
1 OCHOBHBIC BUIbI YYEOHOU AESATEIBHOCTH yUYE€HUKa, (popMUpYyEMBbIE€ TIPU HU3YUYECHUH
TEeMbI, MIPUBEJIEH IEpeUeHb AEMOHCTPAIUN, BBITIOJHSIEMBIX YYHUTEJIEM, U IIepEUCHb
PEKOMEHAYEMBIX J1a0OpaTOPHBIX OMBITOB U TPAKTHUYECKUX PadOT, BBINOIHSIEMBIX
YYaIuMHUCs.



COAEPKAHUE YUYEBHOI'O NPEAMETA «XUMHS»

8 KJIIACC

HepB OHa4YaJIbHbIC XUMUYCCKHUC ITOHATHUA

IIpenmer xumuu. Poib XumMHUHM B KWU3HM 4YeJioBeKa. Tena u BemiecrBa. Pu3nyeckue
CBOWCTBA BEIIECTB. ATrperaTHoe COCTOsHHE BemiecTB. [loHsATHE O MeToaax MO3HAHUS B
XAMHAU. XUMUs B cUCTeMe HayK. UnucTeie BemecTBa U cMecu. CIriocoObl pa3ieicHusI CMeCeH.

ATOMBI B MOJICKYJTBI. XUMHYECKHUE dIeMEHThI. CHUMBOJIBI XUMHUYECKUX AJIEMEHTOB. [IpocThie u
CJIOKHBIE€ BENIECTBA. ATOMHO-MOJICKYJIIPHOE YUCHHE.

Xumudeckas popmysia. BaleHTHOCTh aTOMOB XUMHYSCKUX 3JIEMCHTOB. 3aKOH MOCTOSTHCTBA
coctaBa BemiecTB. OTHOcUTENbHAsA aroMHasi Macca. OTHOCUTENbHAsT MOJIEKYJsIpHasi Macca.
MaccoBast 10J11 XUMHUYECKOTO JIEMEHTAa B COSITMHECHUM.

duzndecknue W XUMHYCCKUE SBJICHUS. XHUMHYECKash peakius W e NpHU3HAKU. 3aKOH
COXpaHEHHS MAacChl BEIIECTB. XHMHYECKHE ypaBHeHHs. Kiaccupukamuss XUMHYISCKUX
peakuii (CoOeIMHEHUsI, Pa3JIOKEHUsI, 3aMEIICHUs, OOMEHa).

XHUMHUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XHWMHYECKOW IIOCYJAOM, C MpaBHIIaAMHU
paboTel B nabGopaTtopuu W IpuéMaMu oOpalleHusi ¢ JadopaTOpHBIM OOOpPYHOBaHHUEM;
H3yYeHUE W ONHucaHue (PU3NIESCKHUX CBOWCTB OOpa3IoB HEOPTAHUYSCKHUX BEIISCTB;
HabmozieHue @Quisnyeckux (IUIaBJI€HHME BOCKa, TassHUE JibJla, pacTUpaHUE caxapa B
CTYIIKE, KHTICHUE W KOHJICHCAIIUS BOJBI) U XUMHUYECKUX (TOpPEHHE CBEYH, MPOKATHUBAHUEC
MEIHOW NPOBOJIOKH, B3aUMOJCHCTBHE Mejla C KHCJIOTOM) SIBIEHUM, HAOIIOAECHUE U
ONMHCaHWEe TIPU3HAKOB MNPOTSKAaHWUS XHMHUYECKHUX peakrnui (pas3jio)keHHe caxapa,
B3aMOJICMCTBUE CEPHOUW KHC- JIOTBI C XJOPUIAOM Oapus, pas3JioKEeHHe THUIAPOKCHIa
meau(Il) mpm HarpeBaHum, B3auMOACHUCTBHE xene3a ¢ pacTtBopoMm coau wmeau(ll));
H3yUYEHHE CIIOCOOOB pas3aeyieHusi cMecer (C TIOMOIbI0 MarHuTa, (QuIbTpOBaHUE,
BbIIIApMBaHUE, JUCTHUIUISILUSA, XpoMaTorpadus), IpoBEeACHUE OYHNCTKH MOBAPEHHON COJIH;
HaOJIIOJIEHHE U OMHMCaHUE Pe3yJIbTaTOB HPOBEACHUS OMNbITA, WLIIOCTPUPYIOLIETO 3aKOH
COXpaHEHUsI MacChl; CO3JaHuE MOJIEJIeH MOJIEKYJI (IIapOCTEPKHEBBIX ).

Baxneiimme NPEACTAaBUTCIIM HCOPraHUICCKUX BCIICCTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 31€eMEHT M NPOCTOE BEILIECTBO.
Haxoxnenue kuciaoponga B Ipupone, (puU3MYecKHue UM XUMHYECKHE CBOWMCTBa (peakuuu
ropeHus). Okxcunasl. Ilpumenenume kuciopona. CnHocoOGbl NOJIy4YEeHUs KuUcCIOpoda B
jabopaTopuuu  NpoMbIIUIEHHOCTH.  KpyroBopor — kuciopoga B mnpupone. O30H —
aJUIOTPOITHAsT MOAU(UKALMSA KUCIOpOaa.

TeroBoil »(pdekT XumMHuueckoll peaknuM, TEPMOXUMHUYECKHE YpaBHEHUS, 3K30- U
SHAOTEPMHUUYECKHE peakuu. TOoIUIMBO: yrojdb M MeETaH. 3arpsA3HEHUE BO31yXa, YCHUJICHHUE
MapHUKOBOT0 3 PekTa, pa3pylieHue 030HOBOI'O CIOSI.

Bonopon — »n»memeHT u mpocrtoe BemecTBo. Haxoxknenue Bomopona B IIPUPOJE,
(uznueckue u XMuMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI NoaydeHus. Kuciors! u conm.

KomnuectBo BemiectBa. Monbs. MonsipHast Macca. 3akoH ABoraapo.

Mounsipablii 00bEM ra3oB. Pacué€Tbl Mo XMMHUYECKUM ypaBHEHUSIM.

dusnyeckue cBoicTBa BoAbl. Boma kak pactBopurenb. PacTtBopel. HachbiieHHblE U
HEHAaCBIILIEHHBbIE pacTBOPBI. PacTBOpUMOCTh BeliecTB B BoA€E. MaccoBasi 40JIsl BElIEeCTBA B
pacTtBope. XuUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHUsA. Posib pacTBOPOB B IIPUPOJE U B KU3HU
yesnoBeka. KpyroBopor Boasl B mpupoze. 3arpsisHEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA
IIPUPOIAHBIX BO.

Krnaccudukanuss Heopranndeckux coeauHeHuid. Oxcuapl. Kiaccudpukamus OKCHIOB:
cojeoOpa3yromiue (OCHOBHBIE, KHCJIOTHbIe, aM(OTEepHbIe) U  HecoJieoOpa3ylolue.
HomeHknatypa OKcHMAOB (MeXIyHapoAaHas W TpHUBHaJbHasA). PHU3NYECKHE U XHUMHUYECKHUE
cBoMcTBa OKCUAOB. [ToryuyeHnne okcuaos.

OcHoBanusa. Kraccudukanuss OCHOBaHUM: MIENOYM W HEPACTBOPUMBIE OCHOBAHMS.
HomeHnknaTtypa ocHOBaHMM (MeXAyHapoAHas W TpuBHalbHas). PU3NUECKHE U XMMHUYECKHUE
CBOMCTBa OCHOBaHMU. [loydeHue OCHOBAaHUN.



Kucnorel. Knaccudukamuss kuciaor. HomeHknarypa KHCIOT (MEXIyHapogHas |
TpuBHaIbHAas1). PU3NUECKUE U XMMUYECKUE CBOMCTBA KUCIOT. P aktuBHOCTH MeTaiuioB H.
H. bekerosa. I1o- 1ydyeHue KUCnoT.

Conu. HowmeHnknatypa cosieil (MeXIyHapoJHasi 1 TpUBHAJIbHAs).
dusnyecKrue U XMMHUYECKUE CBOMCTBA cosieil. llomydyeHue couei.

I'enernueckas cBsi3b MEX/y KJIaCCAaMU HEOPIraHUYECKUX COSIMHEHUH.

XUMHUYECKHNN AKCHEPUMEHT: Kaue€CTBEHHOE ONPECJIEHHUE COJEp)KaHHUsl KUCJIOpoJia B
BO3/yX€; IIOJIy4y€HHE, COOMpaHHUE, paclno3HaBaHUE M H3YyUYEHHE CBOWMCTB KHCJIOPOJa;
HaOII0JIEeHME B3aMMOJEUCTBUS BELIECTB C KHUCIOPOJOM H YCJIOBUSI BO3HUKHOBEHHUS U
MpeKpallieHusi TopeHus (moxkapa); 03HaAaKOMJICHHE C 0Opa3llaMH OKCHJIOB U OMUCAHHUE HX
CBOMCTB; MNOJIyd€HHUE, cOOHpaHHE, pPACIO3HAaBaHHE W U3YUYEHHE CBOICTB BOJOpPOJa
(ropenue); Bzaumoaencreue Bogopoaa ¢ okcuaom Meau(ll) (Bo3MokHO MCHOIB30BaHUE
BHJICOMATEpUATIOB); HAOJIOJEHHUE O0Opa3lOB BEIISCTB KOJIUYECTBOM |  MOJIB;
HUCCJIeJIOBAaHNE OCOOEHHOCTEN pacTBOPEHHS BEIIECTB C Pa3jIMUYHOM paCTBOPUMOCTHIO;
OPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MAaCCOBOM JI0JIEM paCTBOPEHHOIO BEIIECTBA;
B3aUMOJICCTBHME BOJIBI C MeTaulaMu (HATpUeM ¢ KajdblueMm) (BO3MOYKHO
HUCIIOJIb30BAaHUE BHJAEOMATEPHUAJIOB); OMNPEAEJICHUE PAaCTBOPOB KHCIOT M IIEJIOYEH C
NOMOIIBIO HWHJUKATOPOB; HCCJIE€IO0BaHME OOpa3lOB HEOPTaHUYECKUX  BEIIECTB
pa3IuYHBIX KJIACCOB; HAOJIOAEHUE H3MEHEHHS OKpPACKH HHIANKATOPOB B pacTBOpax
KUCJIOT | IIIeJIoYUeH; n3ydeHue B3anmMoierictBus okcuaa meau(ll) ¢ pactBopom cepHoit
KHCJIOTHI, KUCJIOT C ME€TaJLlaMH, peaKIui HeUTpaau3aluu; MojJlydyeHue HepacTBOPUMBIX
OCHOBaHUiI, BBITECHEHHME OJIHOTO MeTajula JAPYTMM U3 pacTBOpa COJIU; pElICHHE
SKCIIEPUMEHTAIBHBIX 3agady no TeMe «BakHelmue kiacchl HEOPraHUYECKUX
COECUHEHUI.

Ilepuoauvyeckuii 3akoH u [lepuoanyeckasi cucreMa XMMHYIECKHX
ajeMmeHTOB /. U. MenaeseeBa. CTpoeHue aTOMOB.
Xumudeckasi cBsizb. OKHUCINTEIHbHO-BOCCTAHOBUTE/IbHbIE PEeAKIIUU

IlepBble MOMBITKH KiacCU(PUKAIIMM XUMHYECKHX 3JjieMeHTOB. [lonsitme o rpynnax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHbIE U IIEJIOUYHO3EMEJILHbIE METaJIbl, TaJIOT€Hbl, HHEPTHHIC
rasbl). DJI€eMEeHTBhI, KOTOpPbIe 00pa3yoT aM(pOTEepHBIE OKCUIBI Y TUAPOKCHUIBI.

Ilepnoauueckuii 3akoH. Ilepumonuueckas cucrema xuMmMudeckux s3iemeHtoB JI. H.
MenneneeBa. Koporkonepuonnas u aiuuHHornepruoanas ¢opmbl Ilepuoandeckoit cucTemsbl
xumudyeckux anemMeHToB Jl. M. MenneneeBa. Ilepuoabl m rpynnbl. OUBHYECKHUN CMBICT
MOPSIAKOBOIO HOMEpa, HOMEPOB MEPUOAA U T'PYIIIBI 3JIE€MEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromnbl. DnekTpoHbl. CTpO€HUE 3JIEKTPOHHBIX
obomoyek aromoB TiepBbIXx 20 xumuyeckux d3nmemeHToB llepmommueckoit cucrembr J[. U.
MenneneeBa. XapakTepUCTUKAa XUMHUUYECKOr0 3JIEMEHTA IO €ro MnoJjiokeHuto B Ilepuoaunueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH  M3MEHEHUsI  paauyca  aTOMOB  XHUMHUYECKHMX  3JIEMEHTOB,
METAJUIMYECKMX W HEMETAUINYECKUX CBOWCTB MO TIpyIllllaM U [epuoJaM. 3HAUYEHUE
Ilepuoanueckoro 3akoHa u llepmoaAMYECKOM CHUCTEMBblI XWUMHUYECKHUX DJJIEMEHTOB LIS
pa3BuTusa Haykd U npaktuku. . 1. MenneneeB — y4€HbIN U I'pakKIaHUH.

XumMuyeckast CBSI3b. KoBanentnas (momnsipHas u HETIOJISIpHAsI)  CBSI3b.
DNEKTPOOTPULATEIBHOCTh XUMHUYECKUX IEMEHTOB . MloHHAas CBA3b.

Crenenpb okucneHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHbIE — peakuuu. [Ipomneccrsl okuciaeHus
U BOCCTaHOBJEHHS. OKUCINUTEIN U BOCCTAHOBUTEIH.

XUMHYECKUH AKCIIEPUMEHT: U3y4YeHHUE OOpas3loB BEIISCTB METAIJIOB U HEMETAJIJIOB;
B3aUMOJICICTBUE THUAPOKCHJIA IIMHKA C pacTBOpaMH KHMCJIOT M MIEJIOYEM; MpPOBEIECHUE
ONBITOB, WUJIIOCTPUPYIOLIUX MNPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIUN
(ropenue, peakiuu pa3a0KeHUsI, COSTUHEHHUS ).

MexnpeameTrHbie CBS3H
Peanuzanmus MeXnpeaMeTHBIX CBA3EH npu HU3y4YECHUH XUMHMU B 8 KJlacce



OCYIIECTBIISIETCS Yepe3 UCIOJIb30BAaHNE KaK OOMIUX €CTECTBEHHOHAYYHBIX IMOHSTHU, TaK
u IOHATUH, SIBJISTFOIITUX CST CHCTEMHBIMH IS OTIEIIbHBIX OpeaMeTOB
€CTECTBEHHO-HAYYHOI'O 1IUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIC MOHSTUS: HAay4YHBIH (paKT, TUIOTE3a, TECOPHUs, 3aKOH,
aHajgu3, CHUHTE3, Kiaccudukanus, TMNePUOJUIHOCTh, HAOIIOJACHUE, OSKCIEPUMCHT,
MOJICTUPOBAHUE, U3MEPEHUE, MOAEIIb, SIBIICHUE.

duszuka: Marepusi, aToOM, IJIEKTPOH, IMPOTOH, HEUTPOH, NOH, HYKJIECOTHJ], U30TONHI,
PaauoOaKTUBHOCTh, MOJICKYyJia, D3JICKTPUYECKUM 3a- psl, BEUIECTBO, TEJIO, OOBEM,
arperaTHOe€ COCTOSIHHE BEIIECTBAa, r'a3, (PU3NICCKHUE BEIIMYHUHBI, CJIUMHUNBI U3MEPCHUS,

KOCMOC, IJTAaHEThI, 3BE31b1, COJTHIIC.

Buonorus: ¢orocuHres, npixanue, ouocdepa.

I'eorpadmsa: armocdepa, ruapocdepa, MHHEpaTbl, TOPHBIC IIOPOJbI, IIOJIC3HBIC
HCKOITaCMBbIC, TOIINIMBO, BOAHBIC PECYPCHI.

9 KJIACC

BGHICCTBO U XUMHUYECKaA pCaKnsa

Ileppnonnuecknii 3akoH. Ilepuoamueckass cucrema XuMH4Yeckux a3iaemeHtoB J[. U.
MenpaeneeBa. CTpoe€HHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB XHWMHYECKHX
3JIEMEHTOB TEPBBIX TPEX MNEPUOJOB, KU, KAIbIMUI U UX COCAUHEHUW B COOTBETCTBHUU C
MOJIOKEHUEM 3JIEMEeHTOB B [leprnoanyeckoi cucteMe U CTpOCHUEM UX aTOMOB.

CrpoeHune BemecTBa: BHAbl XUMHYECKOW CBS3U. THUIBI KPUCTALINYECKUX PEHIETOK,
3aBUCUMOCTh CBOWMCTB BENIECTBA OT THIMA KPUCTAUINYECKONW PEHIETKH U BHJA
XUMHYECKOU CBSI3H.

Knaccudukanusi u HOMEHKJIaTypa HEOPraHWYEeCKHUX BELIECTB (MEXIyHapoaHas |
TpuUBHAJIbHas1). XHWUMHYECKHE CBOWCTBA BEIIIECTB



OTHOCSIIMUXCS K PAa3JIMYHBIM KjlacCaM HEOPIraHMYECKUX COCAUHEHUN, T€eHETHUYECKasl CBsI3b
HEOPraHUYEeCKHUX BEIIECTB.

Knaccudukanus XUMHYECKHX PEAaKIUNW 110 pa3IudHbIM HOpHU3HaKaM (110 YHCIy |
COCTaBY YYacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEILIOBOMY 3(P(EKTy, 110 U3MECHEHHIO
CTENEeHEH OKHUCICHHS XHMHUYECKHX DJJIEMEHTOB, MO OOpaTUMOCTH, II0 YYaCTHIO
KaTajau3aTtopa). DK30- U SHAOTEPMUUYECKHE PEAKLIMHU, TEPMOXUMUYECKHUE YPaBHEHUS.

IMonsTHEe 0 ckopocTH XUMHYecKoil peaknuu. [lorsaTHe 06 0OpaTUMBIX 1 HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsiTue o0 roMOT€HHBIX U I'€TepPOTeHHbIX peaknusix. [lorstue o
XUMHYECKOM paBHOBeCUU. DaAKTOPHI, BIHAIOIINE HA CKOPOCTh XMMMHUYECKON peaknuu U
IOJIO’KEHUE XUMHUYECKOI'O paBHOBECHSI.

OKUCINTEIbHO-BOCCTAHOBUTEIILHBIE peaxiuu, AJIEKTPOHHBIHI OanaHc
OKHCIIMTEJIbHO-BOCCTAHOBUTEIILHOU peakuuu. CocraBienue YpaBHEHUM
OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX pEaKUMHd C HCIIOJB30BaHHEM METO/ia JJIEKTPOHHOIO
OasaHca.

Teopusi 3JIEKTPOIUTUYECKON AUCCOLUALMU. DJIEKTPOJIUTHI U HEIJIEKTPOJUTHI. KaTHOHBI,
aHUOHBI. MeXxaHu3M JMCCOLMAIIMM BEIIECTB C Pa3jIUYHBIMU BUJIAMH XHUMHYECKOW CBSI3H.
Crenenb guccoruanun. CUIbHBIE U CJ1a0ble JIEKTPOIUTHI.

Peaknn mnonHoro ooMeHa. Y clioBUs IIPOTEKaHUSI PeaKkIInii MOHHOTO OOMEHa, MOJHbIE U
COKpaIll€HHbIE MOHHBIC ypaBHEHUs peaknuii. CBOMCTBa KUCJIOT, OCHOBAHUNW W COJICH B
CBETE MPEJICTABICHUN 00 JIEKTPOJIMTUUECKON aucconmannm. KauecTBeHHbIe peakiuu Ha
HOHBI. [ IoHATHE O THAPOIU3E COJIEM.

XUMHUYECKHUN AKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEJISIMH KPHUCTAJLUIMYECKHUX PEIIETOK
HEOPraHUYECKHX BEIIIECTB — META/UIOB M HEeMeTaJUIoB (Trpadura M ajmasa), CI0KHBIX
BEILIECTB (XJOpUJa HATpUsA); HCCICIOBAHUE 3aBHCUMOCTH CKOPOCTH XHMHUYECKOM
peakmuu OT BO3JICUCTBUSI Pa3iIUYHBIX (PAKTOPOB; HCCIIEIOBAHHUE 3JIEKTPOIPOBOIHOCTHU
pacTBOpPOB BEIIECTB, IpoOIlecca AUCCOLMALMM KHCIOT, LIeIoued M coJjiel (BO3MOYXKHO
HUCTIOJIb30BaHUE BHAEOMATEPHUAIIOB); NIPOBEJICHUE ONBITOB, WUIIOCTPUPYIOUIUX NPU3HAKU
OpOTEKAHUsI PEaKIMii HOHHOTO oOMeHa (oOpa3oBaHHWE oOcajika, BBIACICHHUE Tasza,
oOpa3zoBaHue BOJbI); OIIBITOB, WJLTIOCTPUPYFOIINX OpuMepbI
OKHCJIMTEIIbHO-BOCCTAHOBUTEJILHBIX  peakuuil  (ropeHue, peakluuyd  pas3lIoKeHUs,
COCQUHEHUS); paclo3HaBaHHE HEOPTaHUYECKHUX BEIIECTB C IOMOIIBIO KadyeCTBEHHBIX
peak1uii Ha HOHBI;, PEIIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtannel v ux coeguMHEeHUS

OOmiasi XxapakTepHUCTHKa TalloreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC
creneHu okucieHus. CTpoeHHEe U (PU3NYCSCKHUE CBOHCTBA IMPOCTHIX BEIIECTB — TaJIOTCHOB.
XHUMHUYECKHE CBOKMCTBAa Ha mpHUMepe Xjopa (B3auMOJCHCTBHE C METa/ylaMH, HEeMETaJlJIlaMH,
mieodamMu).  XusiopoBogoposa. ColsiHasg KHCIIOTa, XUMHYECKHE CBOWCTBA, IIOJIydeHHE,
npuMeHeHue. JleficTBue Xjiopa MW XJOPOBOJAOPOJA HA OpraHU3M 4YejioBeka. Bakueiiiue
XJIOPUABI U HUX HAXOXKJICHUEB NPUPOIE.

O6miast xapaktepuctuka »sieMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHbIEC CTEIIEHU OKUCIICHUS.

Ctpoenne © (pu3HYECKHEe CBOWCTBA TIPOCTHIX BEMIECTB — KHUCIOpOJa U  Cephl.
AnnoTrponHele MOAM(PUKAIUM KHUCJIOpOJa H cepbl. XHMHYECKHE CBOWCTBa CEpBHI.
CepoBonopon, cTpoeHHe, (puU3nNUecKue U XUMHUYECKHe cBoicTBa. OKCHABI CEphl Kak
MpPEJCTaBUTEIIN  KUCIOTHBIX OKCHUIOB. CepHass KucaoTa, (U3MUECKHEe B  XUMUYECKHUE
CBOMCTBa (0OOIIME KaK TPEeACTaBUTENS Kjacca KHCIOT W chnenuduaeckue). XuMHUIeCcKue
peakuuu, JeKalue B OCHOBE IPOMBIIIJICHHOTO CIIOCO0a TMOJYYEHHUsST CEPHON KHCIOTHI.
IIpumenenue. Coaum CEpHOM KHUCIOTHI, KA4YECTBEHHAs peaKIus Ha cynb(dar-uoH.
Haxoxnenue cepbl U €€ COEAUHEHUN B INPUPOJIEC. XMMHUUECKOE 3arpsi3HEHUE OKpPYKaroIleu
Cpellbl COCNWHEHUSIMH cepbl (KHUCJIOTHBIE [IOXH, 3arpsi3HEHHE BO3JAyXa M BOJOEMOB),
CIIOCOOBI €r0 MPEIOTBPAICHUS.



OO6mass xapakTepucTHuKa »3JeMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTEIIEHN OKHUCIICHUS.

A30T, pacnpocTpaHeHHE B NpHUpoje, (pU3NUecKre M XUMHUYECKHue cBoiicTBa. KpyroBoport
azora B HOpupoJe. AMMHAK, €ro (u3MUecKue M XHUMHUUYECKHE CBOWCTBa, MOJIYyYCHHE U
npumenenue. Coau  aMMOHHS, UX (U3MYECKHME M XUMHYECKHE CBOICTBA, MPUMEHEHUE.
KauecTBeHnHast peakiysi Ha MIOHbI aMMOHHUS. A30THast KUCJIOTa, €€ MojlydeHue, GU3NIEeCKue U
XAMHWYECKHE CBOWCTBa (OOMIME KaK IPEACTAaBHUTEISI Kijacca KHCIOT W CIHeHH(UYECKHE).
Hcrnonp30BaHne HUTPATOB M COJEH aMMOHHS B KadeCTBE MHUHEPAJIBHBIX YyAOOPCHUIA.
XUMHUUYECKOe 3arpsi3HEHHUE OKpY’)KAIoIIeH cpeabl  COCNMHEHHMSIMH a30Ta (KUCIOTHBIC
JTIOKJTH, 3arpsI3HEHHUE BO3/yXa, IIOYBBI M BOJIOEMOB).

®ocdhop, ammorpornHbie Moaudukanuu docdopa, GUINIECKHES U XUMHISCKHUE CBOWMCTBA.
Oxcun dochopa(V) m dochoprass xkuciora, (u3HIEecCKHe W XUMHYSCKHUE CBOMWCTBA,
nosyyenue. Mcnonb3oBanue gpocharoB B KaueCTBE MUHEPAIBHBIX YJ100pEHHUH.

O6miass xapaktepuctuka »3yeMeHTOB IV A-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepPHBIE CTETICHU OKHUCIICHUS.

Vriuepoa, aniaoTporHble MOAM(PUKAIIAN, PACOHPOCTPAHEHHE B TIPUPOAEC, (PUZUUYECKHUE U
XUMHUYECKHe cBoiicTBa. Apcopouus. Kpyrosopor yriepoaa B npupojie. OKCUIIbI yriepoja,
nx GU3NYECKUE U XUMHUYECKHE CBOMCTBA, JICUCTBHE HAa >XUBBIC OPTaHWU3MBI, IIOJyUYEHHUEH
MpUMEHEHHE. DKOJIOTHUECKHE TPOOJIEMBbI, CBsi3aHHBIE ¢ OKkcuaoMm yriepona(lV); rumoresa
rJI00ATbHOTO MOTEMJICHHUS KJIMMaTa; MapHUKOBBIN 2 deKT. YToibHasi KUCIIOoTa U €€ COJIH, UX
(pu3myueckue U XMMHUYECKHUE CBOMCTBA, MOJIyuYeHUEe U TpuMeHeHne. KauecTBeHHas peakiust Ha
KapOoHaT-uoHbl. Mcnonb3oBaHWe KapOOHATOB B OBITYy, MEIHWIIMHE, MPOMBINIJICHHOCTH U
CEJIbCKOM XO3SI1CTBE.

IlepBoHauanbHble TOHATUS OO0 OpPraHUYECKHUX BEIIECTBAX KAaK O COCAUHEHUSX
yriepona (MeTaH, 3TaH, dTUJICH, alleTUJIEH, 3TaHOJI, TJIMIEPUH, YKCyCHasl KucijoTra). Mx
COCTaB M XuMHUeckoe cTpoeHue. [loHsTue o OMonornyecku BaXKHBIX BEIIECTBaX: KUpPaXx,
Oenkax, yrjieBoJax — U HX POJIM B JXHU3HHM 4YeJloBeKa. MarepuaibHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHUYECKUX COCTMHEHUI.

Kpemanii, ero ¢dusnydeckue W XUMHUYECCKHE CBOMCTBA, MOJYYEHUE U IIPUMEHEHUE.
CoenuHeHusi KpeMHUs1 B npupojae. OOmue mnpeacraBiaeHuss o6 okcuae kpemMHusa(IV) m
KpemMHUeBOM kuciore. Cuiaukarbl, HWX HUCIOJIb30BaHHWE B OBITY, MEIUIIUHE,
NPOMBILUIICEHHOCTHU. Ba)kHelIne CTpOUTEIbHbIE MaTEPUAJIbl: KEPAMHUKAa, CTEKJIO, [IEMEHT,
OetoH, keje300eToH. IIpoOnembl OG€30IMaCHOTO  HMCIIOJB30BaHUS  CTPOUTEIBHBIX
MaTEpHUaJIOB B TOBCEAHEBHOM KU3HHU.

XUMHUYECKHUN AKCOEPUMEHT: U3ydYCeHHE O00pa3lOB HEOPraHMYECKHUX BEIIECTB, CBOWCTB
COJISHOM KHWUCJIOTBI; MPOBEJCHUE KAaYE€CTBCHHBIX pEaKIUW Ha XJIOPUIA-UOHBI U
HaOIIOJIEeHNE NOPU3HAKOB UX NOPOTEKAHUS, OMbBITHI, OTpaxarmue (uindeckue u
XMMHYECKHE CBOWCTBA TaJOT€HOB M HMX COCIMHEHUH (BO3MOYKHO WCIOJIb30BaHUE
BHUJl€OMaTEepHalIoB); O3HaAKOMJIeHHE C  oOpa3uamMu  XJIOPUJAOB  (TajOTeHH/IOB);
O3HAaKOMJIEHHE C oOpa3naMu cepbl U €€ COCNUHEHUSIMH (BO3MOXXHO HCIIOJIb30BaHUE
BHUJleOMaTepualioB); HaOIIOJAeHHE mpoliecca OOyriIWBaHHUs caxapa TIIOJl AeWCTBUEM
KOHIIEHTPHUPOBAHHON CEpHOUM KHCIIOTHI, U3yUYEHHE XUMHUUYECKUX CBOMCTB pazOaBIIEHHOU
CEepHON KHUCIOTHI, MPOBEJACHUE KAaUECTBEHHOUW peakIuu Ha cylb(daT-uOoH W HAOJIOJIEHUE
nmpu3HaKa e€ IMPOTEeKaHUs; O3HAaKOMJIEHUE ¢ (U3UUYECKUMU CBOMCTBaAMH azoTa, ¢pocdopa
U UX COEJIMHEHUI (BO3MO>KHO MCIIOJIb30BaHUE BUJIEOMAaTEpPHUAIIOB), 0Opa3liaMu a30THBIX U
dbochopHbIX y1oOpeHwuii; nmoiaydeHue, coOnpaHue, pacrio3HaBaHUE U H3Yy4YE€HHE CBOUCTB
aMMHaKa; IMPOBEJICHHUE KAaYeCTBEHHBIX peaKknuii Ha HWOH aMMOHUsS u ¢ocdaT-uoH u
U3yUYEHHUE MPU3HAKOB HX OpPOTEKaHMS, B3aUMO/ICUCTBUE KOHILIEHTPUPOBAHHOM
a30THOM



KHMCJIOTBI C MEIbI0 (BO3MOXXHO HMCHOJB30BAHHUE BUJICOMATECPUATIOB); M3YyUECHUE MOEJICH
KpPUCTAJUIMYECKUX pemeéTok anMaza, rpadwura, GQyuiepeHa; O3HAKOMIICHUE C
OpOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX  BEIISCTB aAKTUBUPOBAHHBIM  YIIIEM |
YCTPOWCTBOM TMPOTHUBOTra3a; MNOJy4dYeHUE, cOoOMpaHUe, paclioO3HAaBaHHUE U H3IYUCHHE
CBOMCTB YIJICKUCJIOTO Tra3a; MPOBEJIEHUE KAueCTBEHHBIX pEaKkIuil Ha KapOoHaAT- U
CUJIMKAT-UOHBI U U3y4YE€HHE MPU3ZHAKOB UX MPOTECKAHHUS;, O3HAKOMJICHHE C MPOIYKIIMEH
CHJIMKATHOW MPOMBINUICHHOCTH, PEIICHHUE HAKCIIEPUMEHTAIIbHBIX 3aJad 0o TeMe
«BaxkHennme HeMeTauIbl U UX COCJIUHECHUS .

Mertamsl 1 ux COCAMHCHUA

OO11asi xapakTepUCTUKAa XHUMHYECKHUX JJIEMEHTOB — METAJJIOB HA OCHOBAHUHU HUX
noygoxenust B llepuonnueckoil cucremMe XUMHUYECKUX 3ieMeHTOB [J[. 1MI. MenneneeBa u
ctpoeHuss aromMoB. CrTpoeHue MeTauioB. MeTalindeckasi CBsI3b M MeTaJuThdecKast
KpUCTAJUTMYECKasi peni€rka. DJIEKTPOXUMHUYECKUN psi  HaIPsDKEHUN METAJLJIOB.
duznyeckre 1 XUMHUYECKHUEe CBOMCTBA MeTaJLu1oB. OO0MIHe CIOoCOObI MOJIyYSeHUST METAJJIOB.
IToHsiTHE O KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBbl
(cTanb, 4yryH, JIOpaIlOMUHUNA, OpOH3a) U UX NIPUMEHEHHE B ObITY U IIPOMBIIIJIEHHOCTH .

[Ilenounbie MeTawibl: noaoxeHue B Ilepuoanyeckoil cucreMe XMHUYECKHUX AJIEMEHTOB /I.
H. MenneneeBa; CTpoeHHE UX aTOMOB; HaX0XJICHHUE B MpUpoje. PDU3NIECKHUE U XUMUYECKHUE
cBoiicTBa (Ha mpuMepe HaTpusi U kKaimus). OKCHUAbl W THIAPOKCHUABI HATPUS W  Kajusl.
IIpuMeHeHNEe MIETOUYHBIX METAJUIOB U UX COCIUHEHUM.

[IlenouHo3eMenbHBIE METaUIBl MarHuil M KaJblWi: 1oJIoKeHue B [lepnonnueckoit
CUCTEME XUMMHYECKUX 3JieMeHTOB [[. 1. MenneneeBa; CTpoeHHEe UX aTOMOB; HaXOXICHHUE B
npupone. DusnyeckMe W XUMHYECKHE CBOMCTBA MarHus W Kailbuusa. Baxkueinmwue
COCIMHEHUST Kalblius (OKCHUJ, THIAPOKCHI, coyik). JKECTKOCTh BOIBI U CHOCOOBI €&
YCTpaHEHHUSI.

AimoMuHMM: TIONOKeHrue B llepumoandeckod cucTteMe XuUMHU4YecKux ayemeHToB . .
MeHnpeneeBa; CTPOCHHUE aroMa; HaxXxO0XACHUE B nOpupose. PuU3HUYECKHUEe U XUMHUYECKHUE
CBoOMCTBa amfOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHUIA U THIPOKCH/IA aTFOMHUHUSL.

Kenezo: mnonoxenue B Ilepumoanyeckoid cucreMe XuMHUYeCKHUX 3ieMeHtoB [J[. W.
MeHpeneeBa; CTpPOEHHE aroma; HaxoXJeHue B mnpupone. PU3WYECKHE U XUMHUYECKHUE
cBoiicTBa keneza. Okcuapl, ruapokcuabpl U conu xkene3a(ll) m skemesa(Ill), mx cocras,
CBOMCTBaH IMOJy4YCHHUE.

XUMHUYECKUI IKCIIEPUMEHT: O3HAaKOMJICHHE C oOpas3liaMu METaJUIOB U CIUIaBOB, HUX
(bU3MYecKMMH CBOWCTBAMH; H3YYCHHUE PE3yJIbTaTOB KOPPO3HUHU METALIIOB (BO3MOYKHO
HCIOJIb30BaHUE BHUICOMATECPHUATIOB), OCOOCHHOCTEH B3aWMMOJICHCTBUS OKCHIA KaJIbIIHs
U HaATpus C BOJOH (BO3MOXHO HCHOJIb30BaHHWE BHUACOMATECPHUAIIOB); HCCICIOBaHUE
CBOWCTB IKECTKOW BOJIBI; IMpoIlecca TOPSHUs Kejieda B KUcIopoae (BO3MOYKHO
WCIIOJIb30BaHUE BUACOMAaTEPHAJIOB); IIPU3HAKOB NPOTCKAHUsI KAYCCTBEHHBIX pPEaKIUi
Ha WOHBI (MarHus, KaJbIHs, altOMUHUs, IIHHKA, >kene3a(ll) u xkeneza(lll), meau(ll));
HaOJIIOJeHUE U OMHUCAaHUE MPOIIECCOB OKpAIIUBAHUS TIJIAMEHU UOHAMH HATPUs, Kalus
U Kajubliusgd (BO3MOXXHO  HWCHOJB30BaHHWE  BHIAEOMATEpPUATIOB);  HCCIIEIOBaHUE
aM(pOTEpHBIX CBOWCTB THAPOKCHAA AaJIOMHUHUS W THAPOKCHUJA IIMHKA, pEIICHUE
AKCIIEPUMEHTAIBHBIX 33/1a4 IO Te-Me «BakHelne MeTalTbl 1 UX COSIUHECHU D).

XuUMHSA 1 OKpyXKarolas cpeaa

HoBbie mMaTepuanbsl U TexHOJIOTHMU. BellecTBa U MaTepHalibl B MOBCEAHEBHON >XKU3HU
yejgoBeka. XUMHUsI U 3/I0pOBbe. be3omacHoe HCIOoiIb30BaHUE BEIIECTB M XUMHYECKUX
peakuuii B ObITy. IlepBass moMoIllb OIPU XUMHUYECKHUX OXXOTrax M OTpaBieHUsAX. OCHOBBI
9KOJIOTH- YECKOM TIpaMOTHOCTH. XHMHYECKOE 3arpsi3HEHHE OKpYy Kalollel cpeabl
(mpenenpHast pomyctumass KoHueHtpanus BeumiectB — I[1JIK). Pons xumuum B penieHuu
9KOJIOTUYECKHUX ITPOOIIEM.

I[IpupoaHble UCTOYHUKHU YTIIEBOJIOPOAOB (Yrojb, MPUPOAHBINA Ta3, HEPTH), MPOITYKTHI
UX nepepadOTKH, UX POJIb B OBITY U NPOMBIIIIIIECHHOCTH.



XUMUYECKUH IKCIIEPUMEHT: U3yYEeHHE 00pa3lioB MaTEpHAJIOB (CTEKJIO, CIUJIaBbl METAJJIOB,
IOJIMMEPHBIE MaTepHabl).

MesxnpeMeTHbIe CBA3H

Peanmuzanmusi MeXNOpeIMETHBIX CBsI3€d OpW  HW3y4YeHHWH XUMHH B 9 Kilacce
OCYIIECTBIISIETCS Y€PEe3 UCMOJb30BaHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK
u OHSITHM, SIBJISTEOTITAX CST CUCTEMHBIMU TSt OTJICITBHBIX pPEIMETOB
€CTEeCTBCHHO-HAYYHOT'O ITUKJIA.

OOmme eCTeCTBEeHHO-HAYYHbIC TIOHSTHS: HAYYHBIN (hakT, TUIIOTEe3a, 3aKOH, TSOPHUs,
aHaJ M3, CUHTE3, KiIacCu(UKaNUsl, IePUOTUIHOCTb, HAOIIOACHUE, YKCIICPUMEHT,
MOJISITUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE, MTAPHUKOBBINA d(PEKT, TEXHOJIOTHSI,
Marepuainbl. DU3nKa: MaTepusi, aToOM, JICKTPOH, IPOTOH, HSHTPOH, NOH, HYKJTH/I,
H30TOIIbI, PAUOAKTUBHOCTb, MOJICKYJIA, DJICKTPUYSCKUU 3apsijl, MPOBOIHUKH,
MOJYTIPOBOAHUKHU, TUAIEKTPUKU, (DOTOIIIEMEHT, BEHIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIIIECTBA, I'a3, PaCTBOP, PAaCTBOPUMOCTD, KpUCTAJLUTUUECKas pEIIETKa,
CIUIaBbl, (PU3UYCSCKHUE BEIIUIHUHBI, SAUHUIIBI H3MEPEHHU I, KOCMHYECKOE MPOCTPAHCTBO,
IUTIaHETHI, 3BE3 061, COJIHIIE.

Buonorus: ¢orocunTes, AbIxaHue, ouocdepa, IKOCUCTEMa, MUHEpalIbHbIE YO0OpeHusl,
MHKPODJIEMEHTBI, MAKPO3JIEMEHTHI, MUTATSIIbHBIC BEIISCTRA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpasbl, TOPHBICE TMOPOJIbI, TOJE3HBIC
HCKOMNaeMbIe, TOTUIUBO, BOJHBIC PECYPCHI.



IIJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSA YYEBHOI'O MPEIMETA «XUMUA» HA
YPOBHE OCHOBHOT'O OBIIETO OBPA3OBAHUA

N3ydyeHne XMMHUH B OCHOBHOMW IIKOJIE HAIIPABJICHO Ha JOCTHI)KECHHE OOYyYarOIIUMUCS
JIMYHOCTHBIX, METAIlPEAMETHBIX M NOPEAMETHBIX pPE3yJIbTAaTOB OCBOCHHUS YYEOHOTO
npeaMera.

JIMYHOCTHBIE pe3yIbTaThl

JIM4yHOCTHBIE pe3yabTaTbl OCBOEHHS IIPOrpPpaMMbl OCHOBHOIO o0OOIIero o6GpasoBaHUSA
JIOCTUTAIOTCST B XOJie OOyYeHHs] XWMHH B €JIMHCTBE YYEOHOH HW BOCIHTATEIBHOU
nesrenabHocTd OpraHu3alluu B COOTBETCTBUM C TPAAMIMOHHBIMH  POCCHUNCKUMU
COILIMOKYJIBTYPHBIMH U TyXOBHO-HPABCTBEHHBIMU IEHHOCTSIMU, IPUHSTHIMA B OOIIECTBE
OopaBUWJIaMd M HOPMaMH M[OBEJICHUS M CHOCOOCTBYIOT IIpolleccaM CcaMONO3HaHUS,
CaMOpa3BUTHUS U COLIMAJIN3AIlUNA OOYyYaroIInXCsl.

JIMYHOCTHBIE pe3yIbTAaThl OTPaXKatoT CPOPMHUPOBAHHOCTh, B TOM UHMCJI€ B YACTH:

HanHOTquCKOFO BOCIIUTaHUA

1) IIEHHOCTHOI'O OTHOLIEHUSI K OTE€YECTBEHHOMY KYJIbBTYPHOMY, UCTOPHYECKOMY U
Hay4YHOMY HACJICOWIO, IOHUMAaHUA 3HAYCHU A XUMHYECKOU HAayKH B )KU3HHU COBPEMCHHOI'O
ol1iiecTBa, CIHOCOOHOCTHM  BJIaJIETh JIOCTOBEpHOUW WH@oOpManued O MepeIoBbIX
JOCTHUIKCHUAX U OTKPBITUAX MHpOBOﬁ M OT€YECTBEHHOM XUMHH, 3aUHTCPCCOBAHHOCTHU B
Hay4YHBIX 3HaHUSIX 00 yCTpOMCTBE MHpa U OOIIIECTBA;

[’paxxnaHckoro BOCTIUTaHUSA

2) MPEeaCTaBICHUS O COITMAIIBHBIX HOPMaxX W IpaBHJIaX MEXKJIIUYHOCTHBIX OTHOIIICHUM B
KOJUIEKTUBE, KOMMYHHKAaTUBHOW KOMIETCHTHOCTU B  OOIIECTBEHHO IOJIC3HOM,
y4eOHO-HCCIIEIOBATEIBCKONW, TBOPUYESCKOU U APYTHUX BHAAX NEATCIBHOCTH; TOTOBHOCTH K
pa3zHooOpa3HoH COBMECTHOM NeITEIIbHOCTH npu BBIITOJTHEHUH y4eOHBIX,
MO3HABaTEeIBHBIX 3a7a4, BBIMIOJHEHUHU XUMHUYECKUX IKCIIEPUMEHTOB, CO3JIaHUU YUCOHBIX
OPOEKTOB, CTPEMJICHHS K B3aMMOMNOHHMAHHIO W B3aWMOIIOMOIIH B MPOIECCE ITOU
YUYEOHOU AESATEIIbHOCTH; TOTOBHOCTH OIICHHUBATh CBOE ITOBEJICHHE M TTOCTYITIKH CBOHMX
TOBApHUINICH C TIO3UIIMHM HPABCTBEHHBIX W MPABOBBIX HOPM C Y4YETOM OCO3HAHUS
MOCJICACTBUM MOCTYITKOB;

I_leHHOCTI/I HAay4YHOI'O ITO3HAHUA

3) MUPOBO33pPEHUYECKUX IIPEJICTAaBJICHUM O BEIIEeCTBE W XHUMHUYECKOH peakiuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M COCTaBJISIFOIIUX OCHOBY
JUIE TOHMMAaHUsS CYIIHOCTM Hay4YHOM KapTUHBI MHpA; MNpPEJICTaBJIC€HUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUsI HPUPOIbI, B3aUMOCBSI3SIX YeJIOBEKa C NPUPOJHOIN cpenaoi, o
pOJIM XMMHH B IIO3HAHUU TUX 3aKOHOMEPHOCTEH;

4) TI0O3HABATEJIbHBIX MOTUBOB, HAIIPABJICHHbIX Ha MOJy4Y€HHE HOBBIX 3HAHUM IO XUMUHU,
HEOOXOIUMBIX JJI1 OOBSCHEHUS HaOJII0aeMbIX IPOLIECCOB U SIBJICHUIA;

5) no3HaBaTeJIbHOW, MHMOPMAIIMOHHON M YHUTATEIBCKOM KYyJIbTYpbl, B TOM 4YHCJIE
HaBBIKOB CAMOCTOSITEJIBHOU pabOThl C YUY€OHBIMH TEKCTAaMM, CIIPAaBOYHOHN JIMTEpaTypoM,
JIOCTYITHBIMH TEXHUYECKHUMHU CPeACTBAMH HH(POPMALIMOHHBIX TEXHOJIOTHM;

6) UHTEepeca K OOy4YEeHHI0O UM [O3HAHUIO, JIFOOO3HATEIbHOCTH, TOTOBHOCTH WU
CHOCOOHOCTH K caMOOOpa30BaHUIO, MPOEKTHOM M HCCIIEIOBATEIILCKON AESTEIbHOCTH, K
OCO3HAaHHOMY BBIOOPY HaAIPaBJICHHOCTU U YPOBHS OOyU€HUs B JaJIbHEHIIEM;

®opMupOBaHUS KyJIbTYphl 310POBbS

7) OCO3HAHUSI LIEHHOCTHU >XU3HHU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3J0POBBIO,
YCTaHOBKH Ha 3JI0POBBIl 00pa3 >KU3HU, OCO3HAHUS MMOCIEICTBUI U HENPUATUS BPEIHBIX
npuBbldeK (ynoTpeOJeHUsT aKOrojs, HApKOTHKOB, KYpPEHHUs), HEOOXOAUMOCTH
coOroeHusl TpaBuJl OE30IMaCHOCTH HPH OOpaIlleHMH C XUMHUYECKHUMH BeElIeCTBAMHU B
OBITY U peajlbHOU )KU3HHU;



TpynoBoro Bocniuranus

8) MHTepeca K IPaKTUYECKOMY HW3YyYEHHIO Ipodeccuii U Tpyaa pa3 JUUYHOIO poja,
YBaXXEHHE K TPYIy W pe3yJbTaTaM TPYIOBOM JIESITEIHLHOCTH, B TOM YHCJIE€ Ha OCHOBE
OPUMEHEHHUSI TPEAMETHBIX 3HAaHUK NO XMMHUH, OCO3HAHHOT'O BBIOOpAa WHIAWBHUIYIbHOMI
TPAeKTOPUHU TIPOJIOJDKCHUST OOpa3oBaHUs C YYETOM JIMUHOCTHBIX WHTEPECOB U
COOCOOHOCTHM K XHMHH, OOIISCTBEHHBIX HMHTEPECOB M IOTPEOHOCTEH; YCHEHIHOMU
Mpo¢pEeCCHOHATIFHON JIEATENbHOCTH M Pa3BUTHUSI HEOOXOJIMMBIX YMEHHH; TOTOBHOCTH
aanTUPOBATHCS B IPO(MECCUOHAIIBHOU Cpelie;

OKOJIOTHYECKOTO BOCIIUTAHUSA

9) PKOJOTHUYECKH IIeJIECOOOPa3HOro OTHOIICHUS K MPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAaHUS, IOHUMAaHUsI LICHHOCTH 3J0POBOT0O U O€30I1aCHOI'O
oOpa3za XHU3HHM, OTBETCTBEHHOI'O OTHOLIEHHUsI K COOCTBEHHOMY (YU3HYECKOMY H
NCUXUYECKOMY 3JI0POBBIO, OCO3HAHUS LIEHHOCTH COOJIIOJACHUsSI MpaBUil O€30MacHOro
HOBEJIEHUs IPpU padoTe C BEIIEeCTBAMHU, a TAK)KE B CUTYAlUsIX, YTPOXKAIOIINX 3I0POBBIO U
JKU3HU JII0JIEH; CHOCOOHOCTH MPUMEHSTH 3HAHUS, NIOJIydyaeMbl€ MPU U3yUYECHUU XUMUU,
JUIsl peHICHHs 3a7ad, CBI3aHHBIX C OKPY’KAIOIIEH NPUPOJHON Cpeaod, NMOBBIIICHUS
YPOBHS DKOJOIMYECKON KyJIbTYpPbl, OCO3HAaHUS IOOATIBHOIO XapaKTepa dKOJIOTHYECKUX
OpoOJIeM U MyTel UX pellIeHUs TOCPEACTBOM METOJ/IOB XUMUH;

10) 3KOJIOTUYECKOI'0 MBIIIEHNsI, YMEHUSI PYKOBOJICTBOBAaTbCA UM B NO3HABAaTE€IbHOM,
KOMMYHHWKAaTHBHOW U COLIMAJIBHOU IIPAKTHUKE.

MeranpeamMeTHbIe pe3yabTaThl

B cocraBe MeranpeaMeTHBIX Pe3yiabTaTOB BBIJICISIOT 3HAYUMBIC IS (DOPMUPOBAHUS
MHPOBO33pCHHUsI OOIeHAayUYHbIC ITTOHSITHSA (3aKOH, TEOpHs, IPHUHIIMII, THOOTe3a, (akT,
CHCTEMa, IIPOIIECC, DKCIIEPHUMEHT), KOTOPbIC HMCHOJB3YIOTCSI B €CTECTBCHHO-HAYYHBIX
y4eOHBIX MpeAMETax M IMTO3BOJISIIOT Ha OCHOBE 3HAHUW M3 ATHUX IPEIMETOB (OPMHUPOBATH
MpEeACTaBIICHUE O IIEJIOCTHOW Hay4YHOW KapTHHE MHpa, W YyHHUBEpCAJIbHBIC Yy4YcOHBIC
JICUCTBUS (mo3HaBaTebHBIC, KOMMYHHWKAaTHBHBIC, peryJIsiTUBHBIC), KOTOpBIC
obOecrieuynBarOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITCIIbBHOMY IUIAHUPOBAHHUIO H
OCYIIIECTBJICHUIO YYE€OHOM NesITeIIbHOCTH.

MeraripeiMeTHbIE PEe3yJIbTaThl OCBOCHHSI O0Opa30BaTEIIbHOW IPOrpamMMbl MO XHUMHU
OTpaXKaroT OBJIAJICHUEC YHUBEPCAIILHBIMH IMO3HABATCIIbHBIMHU ACHCTBUSMH, B TOM YHCJIE:

bazoBeIMH TOTHUECKUMHU HCﬁCTBHHMH

1) yMEHHEM HCHOJIb30BaTh NPUEMBI JIOTUUECKOIO MBILIUICHUS IIPU OCBOCHUHU 3HAHUIM:
packpblBaThb CMBICII XMMHWYECKHUX MOHSITHUM (BBLACIATh HMX XapaKTEpHbIE NPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBS3b C JIPYTMMHU MOHATHUSAMM), HCHOJIB30BaTh MOHSITHUS s
OOBSICHEHUsI OTHEJIbHBIX (PAaKTOB M SIBJICHUH; BBIOMpATh OCHOBAHUs U KPUTEPUMU IJIs
KJacCU(UKALIMM XUMHYECKUX BEIIECTB W XHMHUYECKUMX pEaklMl; YyCTaHaBJIMBATh
IIPUYUHHO-CJIEJICTBEHHBIE CBS3U MEXIY OOBEKTaMH H3YUYEHHUs; CTPOUTH JIOTMUYECKUE
paccyxnaeHus: (MHIYKTHUBHBIE, JIE€AyKTUBHBIE, II0 aHAJIOTMM); JejaTh BBIBOJBI U
3aKJIFOUYCHUS;

2) yMEHUEM TIIPpUMEHSTh B TIpollecce MO3HaHUsS NOHATUA (IpeaMeTHbIE U
MeTanpeMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENIH, HCIIOJIb3yeMble B XHUMHH,
peoOpa3oBbIBaTh IIMPOKO MPUMEHSEMbIE B XHMHHU MOJIEJIbHBIE NPEJICTABJICHUS —
XUMHWYECKUH 3HaK (CHMBOJI 3JIEMEHTAa), XUMHUUecKas ¢popMyJiia U ypaBHEHHE XUMHUYECKON
peakMU — IPU PEIIEHUH y4eOHO-IO3HABATEIbHBIX 3aJ/1a4; C YUYETOM 3TUX MOJEIbHBIX
MpPEeACTAaBICHUN BBISBISITH M XapaKTE€pPHU30BaTh CYIIECTBEHHBIC IPU3HAKU H3ydaeMBbIX
00BEKTOB — XHMHYECKUX BEIISCTB



U XUMHYECKUX PEaKIWii; BBIABISATH OOIINE 3aKOHOMEPHOCTH, IPUYNHHO-CIIEACTBCHHBIE
CBSI3U U IIPOTUBOPEUYMS B U3y4aEMBbIX IIPOLIECCAX U ABJICHUSIX; IIpeIaraTe KPpUTEPUU JUIA
BBISIBJICHUSI 3THUX 3aKOHOMEPHOCTEH M MPOTUBOPEYUI; CAMOCTOSATEIBHO BBIOMpATH
cnoco0 penieHUs1 y4yeOHOM 3angadyu (CpaBHHMBaTh HECKOJIBKO BapUaHTOB pELICHUS,
BBIOMpaTh HanboJIee MOAXOAAIINN C yUETOM CAMOCTOSATEIBHO BBIICJICHHBIX KPUTEPHUEB);

bazoBrivu HCCIICA0BATCIIbCKUMHA HCﬁCTBHHMH

3) YMEHUEM MCIIOJIb30BaTh IIOCTABJICHHbIE BOIPOCHI B KauyeCTBE MHCTPYMEHTA
IIO3HAHUS, a TaK)X€ B Ka4eCTBE OCHOBBI UISI (DOPMUPOBAHUSI THUIMOTE3bl MO HPOBEPKE
MIPaBUJIBHOCTU BBICKAa3bIBAEMBIX CYKJICHUM;

4) npruoOpeTeHrue onblTa 110 I[UJIAaHUPOBAHWUIO, OpraHu3alluu U  IIPOBEJICHUIO
YYEHUYECKHUX KCIIEPUMEHTOB: YMEHHUE HA0JII01aTh 32 XOJ0OM MPOILECCA, CAMOCTOSITEIIBHO
OPOTHO3UPOBATH €ro pe3yibTaT, QOpMYIUPOBATH OOOOIIEHHUS U BBIBOJIBI 110 pe3yJibTaTaM
OPOBEAEHHOIO ONBITA, UCCIIEIOBAHUS, COCTABIISITh OTUET O IIPOJICTIaHHON padoTe;

Paboroii ¢ unpopmanueit

5) YMEHHEM BBIOHPATh, aHAITU3UPOBATH U MHTEPIPETUPOBATH MH(OPOPMAITAIO PA3THIHBIX
BHJIOB W  (GopM  TIpeJCTaBJICHUs, NOJy4aeMyl W3  Pa3HBIX  HCTOYHHUKOB
(Hay4dHO-TIONYJIIPHAS JHTEparypa XHMHYECKOTO COACpPIKaHUs, CIPABOYHBIC ITOCOOUS,
pecypcbl MIHTepHETa); KPUTHYSCKH OIICHWBATH ITPOTHBOPCYUBYIO W HEJIOCTOBECPHYIO
UH(popManmio;

6) YMEHHEM TPHUMCHSATH pPa3JIMIYHBIC METOJBI U 3alpoChl NPHU IIOHUCKE H OTOOpE
HH(OpMAITMH U COOTBETCTBYIONINX JIAHHBIX, HEOOXOIUMBIX JJISI BEIITOJTHCHUST YICOHBIX U
MO3HAaBaTECIBHBIX 3aJlad OMNPEIACIEHHOTO THIIA; MNPHUOOPETEHHE OIbiTa B 00JIacTH
HHPOPMAITMOHHO-KOMMYHHUKAaTHBHBIX TEXHOJOTHIH, OBITaJcHUE KYJIbTYPOl aKTUBHOT'O
HCIIOJIb30BAaHUsS  PA3JIMIHBIX TMOWCKOBBIX CHCTEM; CaMOCTOSTEIIBHO BBIOMpATh
ONTUMAJIbLHYIO (GopMy TIpeacTaBieHUs WHMOpPMAIMH W HWLIFOCTPHUPOBATH pellacMbIC
3aJa9d HE- CJIOKHBIMH CXEMaMH, JHarpamMmMamMu, IpyruMu GopmMamMu rpa@ukd U UxX
KOMOMHAIUAMU;

7) YMEHHUEM  HCHOOJIb30BaTh MW  aHAJIMW3UpOBaTh B  IIpolecce  ydeOHOU U
HCCJIEIOBATENbCKON  JICSITEIbHOCTU HWHMOPMAIMI0O O BIHUSHUU MPOMBIIIIEHHOCTH,
CEeJIbCKOTO XO3sIicTBAa MW TpaHCOOpPTa Ha COCTOSIHUE OKpYJ Kalollel MpUpoaHON
cpenpl.YHUBepCaabHBIMU KOMMYHUKATUBHBIME JEHCTBHAMU

8) yMeHHEeM 3ajaBaTh BOIMPOCHI (B XOJi€ Jauajiora WM AJUCKYCCHHU) II0 CYILIECTBY
o0OcyxaaeMoi TeMbl, GOPMYyJIMPOBATH CBOU MPEJIOKEHHUSI OTHOCHUTEIBHO BBIMOJIHEHUS
MpEeIIOKEHHOHN 3a4a4u;

9) mpuoOpeTeHrne OmnbITa IPE3CHTAIUU PE3yJIbTAaTOB BBINOJHECHUS XHUMHUYECKOTO
SKCIIEpUMEeHTa (J1adopaTOpHOro ONbITa, JAa0OpaTOpHOl pPadOTHI IO HCCIECAOBAHHUIO
CBOMCTB BEILIECTB, YYEOHOTO IPOEKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAaMM I103HABAaTCIbHOU U
HCCJIEIOBATENbCKON NS TENbHOCTU NPHU PEIISHWHW BO3HHUKAIOIINX IMPOOJIEM Ha OCHOBE
y4yéTa OOIIMX HMHTEPECOB U COTJIaCOBaHUS MO3UIUN (0OCyXIeHHs, OOMEH MHEHUSIMH,
«MO3T'OBBI€ HITYPMbI», KOOpJAUHAIIUSI COBMECTHBIX JICHCTBUN, ONpPEAEIEHUE KPUTEPUEB 1O
OIICHKE Ka4yeCTBa BBITMIOJIHEHHON paboThI .);

YHI/IBCpCEUILHLIMI/I PETYJIATUBHBIMA JEHCTBUSIMU

11) yMEHHUEM CaMOCTOSITEJIBHO OIIPEACNATh ILIEJW JIESITEIbHOCTHU, ILJIAaHUPOBATh,
OCYHIECTBISITh, KOHTPOJHPOBATh W MNPHU HEOOXOJIUMOCTU KOPPEKTHPOBATH CBOIO
JIeSITEeJIbHOCTh, BBIOMpaTh HaubOosiee 3p(PeKTUBHBIE CIIOCOOBI peIlIeHUsT Yy4YeOHBIX U
MO3HABATEJbHBIX 3aJa4, CaMOCTOSITEJIbHO COCTaBJISITb WA KOPPEKTHUPOBATh
MPEIJIOKEHHBIN aJITOPUTM JIEUCTBUN IPU BBIMIOJHEHHUHU 3aJIJaHUN C YUETOM NOJIYUYEHUS
HOBBIX 3HaHUUW 00 H3ydYaeMbIX OOBEKTaX — BEIISCTBAX M PEAKIUSAX; OICHUBATH
COOTBETCTBHE MOJYUEHHOTO pe3yJbTaTa 3asiBJICHHOM 1ICJIH;



12) yMEHHUEM HCIIOJIB30BaTh U aHAJIU3UPOBATh KOHTEKCThI, IpeJjlaracMbl€ B YCIIOBUU
3aJJaHUH.

IIpeameTHbIE pe3yabTaTh

B cocraBe mnpeaMETHBIX pE3yJIbTaTOB II0 OCBOCHHUIO OOS3aTEIIBHOTO COJACp KaHUS,
YCTaHOBJIICHHOTO JIaHHOW NpUMEpHOU padodeld mporpamMMoOil, BBIJCISIOT: OCBOCHHBIC
oOyJaroIMMuCs Hay4YHbIC 3HAHUs, YMEHUS U CHOCOOBI JEHUCTBUM, CHCITU(DPUICCKUE IS
nmpeaMeTHON obnacTu « XUMUsD), BUABI JCSITSIIBHOCTH MO ITOJIyYSCHUIO HOBOT'O 3HAHUS, €T0
WHTEpOpETalluU, MIPEOOPA30BAHUIO W TIPUMCHCHUIO B PAa3JIMYHBIX YYEOHBIX U HOBBIX
CUTYaIIUsIX.

IIpenmeTHBIE pe3yiabTaThl MPEJACTABICHBI II0 TOJlaM OOYYEeHHUS W  OTPAKAIOT
chOpMHUPOBAHHOCTH Y OOYYAIOMIUXCS CICAYIOIIUX YMEHHUM:

8 KJIIACC

1) pacKpbIBaTb CMBICJI OCHOBHBIX XWUMHYECKHUX IIOHSATHH: aToM, MOJIEKyJa,
XUMHYECKUU JIEMEHT, IPOCTOE BEIIECTBO, CIOYXKHOE BEIIECTBO, CMECh (OJTHOpOJHAs U
HEOJIHOPOJIHAs1), BaJICHTHOCThb, OTHOCHUTEJIbHAs aTOMHAasi W MOJIEKYJIsIpHasi Macca,
KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAsT Macca, MaccoBasi JOJsI XUMHYECKOIro
3JIEMEHTAa B COEJIWHEHUU, MOJISIPHBIM OO0BEM, OKCHJ, KHCJIOTa, OCHOBaHHE, COJIb,
3JIEKTPOOTPULIATEIBHOCTD, CTETICHb OKHCJICHUS, XUMHYECKasT peakuws,
KJaccuUKalis peakluil: peakllud COEIMHEHHUS, PEaKLUU Ppa3IoKEeHUs, peakuu
3aMEIIeHUsI, peaKIIuu OOMeHa, K30- U dHAOTEPMUUYECKHE PEAKILHNHN; TEIIOBOU 3 deKT
peaknuu; siApo aToma, 3JIEKTPOHHBINM CJIOM aToMa, aTOMHasi opOUuTalb, paauyc aTtoma,
XUMHYECKasl CBA3b, MOJIIPHAs U HENOJsIpHAsl KOBaJIEHTHAs CBsI3b, MOHHAS CBSI3b, HOH,
KaTHOH, aHMOH, PacTBOpP, MaccoBas J0Js BemlecTBa (MpOIEeHTHAas KOHIIGHTpalus) B
pacTBopeE;

2) WJLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHSITHN U MPUMEHSITH dTHU
HOHSITHS NPU ONMHUCAHWUM BEUIECTBU UX MPEBPaICHUI;

3) UCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY IJISI cOcTaBjieHHUs (HOpMyJI BEIIESCTB U
YpPaBHEHUM XUMHUYECKUX PEAKIIHA;

4) omnpenensiTs BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COEIMHEHUSIX; CTEICHb
OKHMCJICEHUSI DJIEMEHTOB B OWHApHBIX COEAMHEHUSIX; NPUHAIICKHOCTh BEIIECTB K
onpenenéHHOMY KJlacCy CoOeIuHeHuil 110 dopmyliaM; BHJA XHUMHUYECKOM CBS3HU
(KkoBaJIeHTHAasi U UOH- Hasl) B HEOPTAaHUYECKUX COCTUHEHUSIX;

5) packpsiBaTh cMbIci llepuonmnueckoro 3akona JI. 1. MenaeneeBa: 1eMOHCTpUPOBATh
IMOHUMAHHUE IEPUOJUUYECKON 3aBHUCHUMOCTHU CBOMCTB XHMHYECKHUX DIEMEHTOB OT UX
nojiocxkeHust B llepuoanueckoil cucTemMe; 3aKOHOB COXPAaHEHHsSI MAacChl BEIECTB,
IMOCTOSIHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOT'O YYE€HHSsI, 3aKOHAa ABOraJipo; OIMCHIBATh U
XapakTepu3zoBaTh TabnuuHyio ¢Gopmy Ilepumognyueckoil CHUCTEMBI XUMHUYECKHUX
SJIEMEHTOB: pa3iauyaTh MOHATUS «rJjlaBHasi mnoArpynmna (A-rpymnma)» u «I1o0odHas
noarpynmna (b-rpymnma)», manele U OOJBIIME MEPUOAbI; COOTHOCUTH OOO3HAYEHMS,
KOTOpbIE UMEIOTCsl B Tadnune «llepuoanyeckas cucremMa XMMHUYecKux ajiemeHToB J[. U.
MeHnpaeneeBa» C YHMCIOBBIMHM XapaKTEPUCTUKAMHM CTPOEHUSI aTOMOB XHUMHYECKHX
3JIEMEHTOB (COCTaB M 3apsij sijipa, oOIlee 4YMCIO 3JIEKTPOHOB M paclpeiejIeHHue UX MO
3JIEKTPOHHBIM CJI05IM);

6) KJJacCUPUIIUPOBATh XHUMHUUYECKHE DJJIEMEHTBI; HEOpraHMYecKHUe BEIIEeCTBa;
XHUMHUYECKHE peakliy (110 YHMCIY U COCTaBY YYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO
TermioBoMy 3¢p¢eKTy);



7) XapakTepu3oBaTh (OIMCHIBAThb) OOIIHME XWMHUYECKHE CBOWMCTBAa BEHIECTB
pa3IU4YHBIX KJIACCOB, IMOATBEPKJAsl ONMCAHUE IIPUMEPAMHU MOJIEKYJSIPHBIX YPAaBHECHUM
COOTBETCTBYIOIINX XUMHWYECKUX PEaKIUI;

8) IIPOTHO3UPOBaTH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOT'O COCTaBa;
BO3MOKHOCTH ITPOTECKAaHUsI XUMUUYECKUX IPEBPAILICHUM B Pa3JIMYHbIX YCIOBUAX;

9) BBIYUCISTH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAacChbl BEIECTB;
MacCOBYIO JIOJIIO XMMHYECKOI'O 3JIEMEHTa MHO (opmylie COCIMHEHHS; MAaCCOBYIO IOJIIO
BEILIECTBA B paCTBOPE; MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOU PECaKIIUH;

10) HPUMEHSTh OCHOBHBIE OIIEpalldd MBICIUTEIBHON HAESATEIBHOCTH — aHaJIU3 U
CUHTE3, CpaBHCHHE, OOOOIIeHHEe, CHUCTeMAaTH3AUI0, KIAaCCHU(PHUKAIIUIO, BBISBICHUC
HpI/I‘-II/IHHO—C.HeI[CTBeHHI)IX CBH3€I>1 — JJIA I/I3y‘-I€HI/IH CBOﬁCTB BCIIICCTB U XMMHNUYCCKHUX
peaKuHﬁ; eCTeCTBeHHO—Hay‘-IHI)Ie MCETOOAbI ITO3HAHUA — Ha6JIIO,Z[eHI/Ie, I/I3MepeHI/Ie,

MOJEIUPOBaHUE, SKCIEPUMEHT (peajIbHbIA U MBICJIEHHBIN);

11) cnenoBaTh MNOpaBUjaM MOJb30BAaHUSI XUMHUYECKOH TMOCYJIOM M JabopaTOpHBIM
o0opyZloBaHMEM, a TaKXXe IMpaBWilaM OOpalleHUs C BEIIeCTBAMHU B COOTBETCTBUM C
WHCTPYKIUSIMH TIO BBITIOJTHEHUIO J1a0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYSHUIO U
COOHMpaAHUIO Ta3000pa3HBIX BEIIESCTB (BOJAOpOJAAa UM KHCIOPOAAa), MNPUTOTOBJICHUIO
pacTBOPOB € ONPEACITEHHON MacCOBOM JI0JIEW paCTBOPEHHOIO BEIIECTBA; MJIAHUPOBATh U
OPOBOJIUTh XHMMHYECKHE SKCHEPUMEHTHI MO pacliO3HABAaHUIO PACTBOPOB IIeiodYell u
KHCJIOT C TOMOIIBIO HHIUKATOPOB (JIaKMyC, (heHOIDTATICHH, METHIIOPAHK .).

9 KJIACC

1) pacKphIBaTh CMBICII OCHOBHBIX XUMHYECKHUX TTOHSTHI: XUMHYESCKHUU DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTUOH, aHHOH, IPOCTOE BEILIECTBO, CJIO’KHOE BEIIECTBO, BaJIECHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTD, CTEIICHb OKHCJIEHUsS, XMMHUYECKasl peaklus, XUMHYecKas
CBSI3b, TCIUIOBOHU (P eKT peaKkiiuu, MOJIb, MOJISIPHBII 00BEM, paCTBOP; DIICKTPOJIUTHI,
HEDRJIEKTPOJIUTBI, DJIEKTPOJIMTHUYECKAss AUCCOLMAalUs, peaklud HOHHOro oOMeHa,
KaTajau3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTHMbIE U HeoOpaTHMbIE peakKlUH,
OKHCJIUTEIbHO-BOCCTAHOBUTEJIBHBIE  PEaKLIMH, OKHCJIWTEJb, BOCCTAHOBUTEID,
OKMCJIICHHWE U BOCCTAHOBJIEHHME, aJUIOTponus, aM(OTEepHOCTb, XHUMHYECKasd CBs3b
(KkoBaJIeHTHas, HWOHHAas, METa/UIMYecKasl), KpHUCTaJUIM4YecKasi pelérka, KOoppo3us
METaJIOB, CIUIaBbl; CKOPOCTh XHMHYECKOM peakluu, IIPeJIeJbHO JIOIlycTUMast
koHueHTpauusa (II[JIK) BemecTBa; WUIIOCTpUPOBaTh  B3aHMOCBSI3b  OCHOBHBIX
XUMHWYECKUX IOHATUH W NPUMEHSITh STH MOHATHUA HOpPU OINHCAHUU BELIECTB U HX
HpeBpalICHU;

2) UCIIOJIB30BaTh XMMHUYECKYI CHMBOJIMKY /ISl COCTaBJICHUs (POpMyJI BELIECTB U
YPaBHEHUN XUMHYECKUX pEeaKIUi;

3) onpenensATh BaJ€HTHOCTh W CTEIEHb OKHUCICHUS XHUMHUYECKUX DIIEMEHTOB B
COEJIMHEHUAX Pa3JIMYHOI0 COCTaBa; NPUHAIIECKHOCTh BELIECTB K ONPEAEIIEHHOMY KJaccy
coeIMHEHUH 1o ((opmynaM; BHJI XUMHYECKOHW CBsI3W (KOBaJIeHTHas, HWOHHAasd,
MeTa/JINYecKasl) B HE- OPraHUYECKHX COCJUHEHUSIX; 3aps)i MOHA II0 XUMHUYECKOM
popmyrie; xapakTep cpelbl B BOJHBIX pacTBOpax HEOPraHWYECKUX COCAUHEHUH, TUI
KPUCTAJUIMYECKOUN PEenIETKH KOHKPETHOTI'O BEIIECTBA;

4) packpsiBaTh cMbIci Ilepuoanueckoro 3akona /I. 1. MenaeneeBa u 1éMOHCTPHUPOBATH
ero MOHMMaHHE: OIMCHhIBaTh U XapakKTepu3oBaTh Talbin4Hyl ¢opmy llepuonmueckoi
CUCTEMBbl XHMMHYECKHUX DJIEMEHTOB: pa3jnyaTh MOHSITHUS «IrJIaBHas IOArpymnIa
(A-rpynma)» u «mob6ounas noxarpynmna (b-rpynma)», Manbie U OOJbIIME TIE€PUOJIBI;
coomHnocums O0OO3HAUEHUsI, KOTOpbIE MMEIOTCA B IEpUOJUYEcCKOM Tabmuie, C
YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsa sapa, oOlee YHMCIO DJISKTPOHOB U pacIpeiefIeHHe X I10 3JIEKTPOHHBIM CIIOSIM);
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHHU CBOMCTB AJIEMEHTOB M UX COCIAMHEHUN
B IIpeaesiax MajlbIX NEepHUOJ0B U INIaBHBIX MOJATPYIII C YYETOM CTPOEHUS UX aTOMOB;

5) kraccugpuyuposams ~XUMHUYECKHE DJIEMEHTBhI; HEOpPraHWYeCKHE BEIEeCTBa;
XHUMHUYECKHE peaKkuu (M0 YHCIy M COCTaBY YYacCTBYIOIIMX B PEaKIUH BEIIECTB, I10
TETLIOBOMY (P PEKTy, MO U3MEHECHUIO CTENIEHEH OKHUCIICHUSI XUMUYECKUX DJIEMEHTOB);



6) XapakTepu3oBaTh (OMUCHIBATh) O0OMIMEe U cIeNU(PUICCKHE XUMUYICSCKUE CBOUCTBA
IIPOCTHIX MU CIIOKHBIX BCIICCTB, ITOATBCPIKAAA OIIMCAHUC INIPpUMEPAMHU MOJICKYJIAPHBIX
U UOHHBIX YPAaBHEHUIN COOTBETCTBYIOLINX XUMHUUYECKUX PEAKIIUM;

7) COCTABJIATH YPAaBHEHUsI DJICKTPOJIHUTHYECKOM AUCCOLMALIMU KHUCIIOT, IIEJI0YEU M
COJICH; TIOJIHBIE U COKpAaIIEHHBIE ypaBHECHHS PEaKIHil MOHHOTO OOMEHa; ypaBHEHUS
peaKHHﬁ, IMOATBCPKAAONIUX CYIIICCTBOBAHUC T'€HETHUCCKOMN CBSI3H MCKAY BCUICCTBAMHU
PA3TINIHBIX KJIACCOB;

8) pacKkpbiBaTb CYIMIHOCTb OKHCIIHUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ ImoCcpecaACTBOM
COCTaBJICHUSI DJIEKTPOHHOIO OajlaHca dTUX peaKIUii;

9) NIIPOrHO3MpPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HX CTPOEHWUS;
BO3MOHOCTH IMPOTCKAHUA XUMHNYCCKHUX HpeBpaIlIGHI/If/'IB Pa3JIMYHbIX YCIIOBHUAX

10) BBIYUCIIATE OTHOCHUTEIBHYIO MOJIEKYJISIDHYIO W MOJISIDHYIO MacChbl BEIECTB;
MacCCOBYIO JIOJIO XHMHYECKOTO DJIEMEHTa Mo (Pop- MyJie COSIHMHEHUS, MAaCCOBYIO JOJIIO
BEIIIECTBA B PACTBOPE; NPOBOJUTH PACUETHI IO YPABHEHUIO XMMHUYECKOMN pEeaKIiu;

11) cnenoBaTh MNOpaBUjaM MOJb30BAaHUSI XUMHUYECKOW TMOCYyJIOM U J1abopaTOpHBIM
o0opyngoBaHWeM, a Tak)Ke MpaBWiiaM oOOpamieHus C BEIIeCTBAMH B COOTBETCTBUH C
HUHCTPYKOUAMU I1O BBIITOJIHCHHUIO J'Ia60paTOpHI)IX XUMHWYCCKHUX OIIBITOB IO IMOJIYYCHUIO U
coOHpaHUTIO Ta3000pa3HBIX BEIISCTB (aMMHAaKa U YTJICKHUCIIOTO Ta3a);

12) mpOBOAUTH PEAKIUH, TMOJATBEPKIAIOINIUE KAUYECTBEHHBIM COCTAaB pa3IMYHBIX
BEIIIECTB: pPAaCIIO3HABATh OMNBITHHBIM NOYTEM XJOPHUA- OpOMHUJI-, HOIUA-, KapOoHaT-,
docdar-, cunmmkar-, cynbdaT-HOHBI, KATUOHBI aAMMOHHS W HOHBI H3YYCHHBIX
MCTAJIJIOB, IIPUCYTCTBYIOIIHWEC B BOAHBIX PaCTBOpPAaX HCOPraHMICCKUX BCIICCTB;

13) HPUMEHSITH OCHOBHBIE OIEpAlldd MBICIUTEIBHON HAESATEJIBHOCTH — aHaJu3 U
CHHTC3, CpaBHCHI/Ie, O606HICHI/Ie, CHUCTEMATHU3all1IO, BBIABIICHHUC HpI/I'-II/IHHO—CJ'IeJICTBeHHBIX
CBsSI3€M — JUIsI  MU3Yy4YE€HUS  CBOMCTB BEHIECTB W  XUMHYECKHX  PEaKIIU;

€CTECTBEHHO-HAyYHBIE METObI TTO3HAHUS — HaOIII0JICHHUE, U3MEPEHUE, MOJICTUPOBaHUE,
AKCIIEPUMEHT (peaibHBI U MBICIICHHBIN ).



TEMATHYECKOE IIJTAHUPOBAHUE

8 KJTACC
(2 4 B mememo, Bcero 68 4.)

IIpuMepHbIE TEMBI,

DOu3nvYecKre U XUMHUICCKUE SIBIICHHUS.
[Npu3HaKu ¥ yCIIOBHS MPOTSKAHUS
XUMHWYECKUX PEaKIIHM.

3HaKOMCTBO C IIpaBUIIaMH OE30TIACHOCTH H
npuéMamMu paboThl B XUMHYECKOU
JTaGopaToOpHH.

JemMoHcTpanuu

1. JlaGopaTopHoe 00OpyaOBaHHE.

2. PaznuuHbie BUABI XUMHYECKOM

MOCY JTBI.

cMmecH; OZHOPOJIHBIE u
HEOJHOPOIHBIE CMECH.

e Paznuuath dbuznueckue u
XUMHUYECKHE SBIICHUS.

e OrmpenensaTs NPU3HAKA XUMHUYECKUX
peakui U yCIOBUs UX MPOTEKaHUS.

e (CrnenoBarhb ITpaBUJIaM MMOJIB30BAHUS
XUMHUYECKOU MOCy 101 U
nmabopaTopHBIM 000pPY/IOBAHUEM, a
TaK>Xe MpaBUjIaM OOpaIleHus C
XUMHYECKUMU BEIIECTBAMHU B
COOTBETCTBUU C HHCTPYKIIUSIMHU.

packpbiBalouine OcHoBHbIE BH/BI /1eSITeIbHOCTH Llnppossre
JMaHHBIH pa3aen OcHoBHOE coJep:kaHue D o0pa3oBaTejibHbIE
NpPOrpaMMmabl, pecypceebl.
U KOJINYECTBO YaCOB,
OTBOJAMMOE HA UX
u3yueHue
Pa3znen 1. [lepBonavyanbubie xumuyeckne mosTus (20 1)
Tema 1. Xumua — IIpeamer xumuu. Posbp X¥UMUH B )KU3HU e PackpbIiBaTh CMBIC U3y4aeMBbIX S Kiace
BasKHas 00J1aCTh 4eJIoBeKa. XUMHUS B CHCTEME HayK. TMOHSATHIA. CchUIka
€CTECTBO3HAHMS u | MeTonbl TIO3HaHUSI B XUMUH. 5 e PackpblBarh pOJIb  XUMHH B yaklass.r
NPaKTHYECKOii Tena u BemecTBa. PU3NUECKHE CBOMCTBA NPUpOIE H SKW3HM UENOBeKa, ed f
neaTeJbHOCTH BCIIICCTB. ArperaTHoe COCTOSIHHEC CBSI3b C IPYTMMH HayKaMHU.
yeJ10BeKa BelecTB. YncThie BEECTBA U CMECH. e PasauuaTh UHCTBIC BEIIECTBA W
S 4) CnocoOnbl pa3ziesiecHusi CMEeCcei.




3. O6pa31isl BEIIeCTB.

4. CnocoOrl pa3jiereHus: cMecei
(punpTpoBaHuE, BHITApUBAHUE,
JTUCTUIIISIUS, XpoMaTorpadusi).
JlaGopaTopHble U MPpaKTHYECKHe

a00ThI
abopamoptvle ONbIMbL:

Onucanue (U3NYECKUX CBOWMCTB BEIIECTB.
Pa3znenenune cMmecn ¢ NMOMOIIBKO MAarHUTa.

Ilpakmuueckue pabomuwi:

Ne 1. IIpaBuina paboTsl B 1ab0paTopuu 1t
npuémMsl oOpallleHus1 ¢ J1abopaTOPHBIM

o0opyZIOBaHUEM.

Ne 2. Pa3nenenue cmeceli (Ha mpuMmepe
OYHCTKH TTIOBAPEHHOM COJIN)

[InanupoBaThk U MPOBOJIUTH
XUMHWYECKUU DKCIIEPUMEHT 110
U3YYEHUIO 1 ONUCAHUIO
(pr3mueckrx CBOICTB BEIIECTB,
CcnocoOOB pa3JIeJICHUs] CMecel
BEILIECTB.

Hcnonp3oBaThk NpHU BBITTOJIHEHUH
y4eOHBIX 3aJITaHUMN U B TPOIIECCE
HCCJIEIOBATENbCKOMN NESTETbHOCTHU
Hay4YHO-TIONYJIIPHYIO JUTEPATypPy
XMMHYECKOTO COJEPKAHUS,
CIpaBOYHbIE MaTepHUallbl, pECYpPChl
HNuTepnera.

BricTpanBaTh pa3BEpHYTHIC
MUCbMEHHBIC U YCTHBIE OTBETHI C
oropout Ha HH(POPMAITHIO U3
y4yeOHHUKa U CIPaBOYHBIX
MaTepUaIoB, TPaMOTHO
HCIIOJIb30BaTh N3YYE€HHBIN
NOHSITUWHBIN anmnaparkKypca XUMUH

Tema 2. BemecrBa
U XUMHYECKHe PeaKiuu
54)

ATOMBI U MOJIEKYJIbIl. XUMHUYECKHE
3JIeMEHThI. 3HAaKU (CUMBOJIbI)
XAMUYE-CKUX 3J1€MEHTOB. [IpocTeie n
CJIOKHBIE BEIIECTBA. ATOMHO
MOJIEKYJISIPHOE YUEHUE.

Xumuueckas hopmyia. BaneHTHOCTH
aTOMOB XMMHUYECKHUX 3JIE€MEHTOB. 3aKOH
IOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOcUTENbHAsT aTOMHAsl Macca.
OTHOCUTENIBbHASsI MOJIEKYJISIPHAsT Macca.
MaccoBas 1011 XUMHUYECKOT O DJIEMEHTA B
coeauHeHUU. OU3NYECKUE U XUMUYECKUE
SIBJICHUS.

Xumundeckas peakuus. IIpusnaku

U YCJIOBHS NPOTEKAHUS XUMHYECKUX
peakuuii. X¥MMUYECKUE YPABHEHMU.

Tunel XUMHUYECKUX peakiuii (COeTUHEHUS,
pa3noxkeHus, 3aMenieHus, ooMeHa). 3aKoH
COXpaHEHUsI MacChl BEIIECTB.

IIpuMeHsATh €CTECTBEHHO-HAYyYHbIC
METO/IbI TTO3HAHUS (B TOM YHCIIE
HaOJII0AeHNE, MOJISIIMPOBAHHE,
AKCIICPUMEHT) U OCHOBHBIC
oTiepaliiy MBICIIUTSIIbHOMN
JeaTenbHoCTH (CpaBHEHHE,
KJ1accuuKalus) I U3y4eHUs
BEIIIECTB U XUMUYCCKUX PCAKITHM.
PackpbIiBaTh CMBICT H3YYaeMBbIX
MOHSATHHU U 3aKOHOB U IIPUMECHSTH
STUTIOHSITHUS] IPU OMUCAHUU
CBOMCTB BEILIECTB U UX
IIPEBPAILICHUM.

Pa3znuuate ¢pusuueckue u
XUMHUYECKHE SIBJIEHUSI, OOBICHITH
WX CYIIHOCTB C TOYKH 3pCHHUS
aTOMHO MOJICKYJISIDHOTO yUEHUSI.

OmnpenensiTh NPU3HAKA XUMHUYECKUX
peaKIyii, yCIOBUsI UX MPOTEKAHUS.
OOBACHATH CYINTHOCTh (PU3NYECKUX U

S xiacc

Cchuika
yaklass.ru




M. B. JIoMOHOCOB — y4€HBIN
SHILMKJIONEIUCT.

JdeMoHCcTpanuu

duznueckue sIBJICHUs (pacTUpaHUE caxapa
B CTYyIIKE, KMIIEHUE U KOHJIEHCAIUs BOJbI
U T.]I.).

XuMHUyecKkue siBJIeHUs1 (rOpeHue CBEYH,
pa3ioKEeHHE caxapa, B3auMOAEHCTBUE
CEepHOM KHUCIJIOTHI C XJIOPUIAOM Oapusl,
paznoxenue ruapokcusa megu(Il),
B3aMMOJEMCTBHUE JKEJI€3a C CEPOid,
B3aMMOJIEMCTBHE KeJIe3a C PAaCTBOPOM
conu menu(Il)).

OnbIT, WJUTIOCTPUPYIOIIUN 3aKOH
COXpaHEHMS MaCCHI.

JlabopaTopHble U NMpaKTHYeCKHEe PadoThI
Jlabopamophuvie onvimoi.

IIpumepsl GU3UUIECKUX SIBICHUN
(nmaBeHUE BOCKA, TasTHUE JIbA).

IIpuMepbl XUMHUYECKUX SIBJICHUH
(mpokaTMBaHUE MEIHOM MPOBOJIOKH,
B3aMMOJICHCTBHUE MeJjla C KUCI0TOH). Moaenu
aTOMOB U MOJICKYI.

Buviuucnenusn

— OTHOCHUTEJIbHON MOJIEKYJISIPHOU

MAaccChl BEIISCTB;

MAaCCOBOM JOJIU XUMHYECKOI'O SJIEMEHTA I10
popmyne coennHeHUs

XAMHWYECKUX SBJIICHUI C TOYKH 3PEHHUS
aTOMHO MOJIEKYJISIPHOTO YUCHUS.
KrnaccudumupoBars XUMHYECKHE
peakuuu (Mo 4UCIy U COCTaBY
pearupyromux 1 o0pa3yrommxcs
BEILIECTB).

CocTaBuaTs ¢GopMyJIbl OMHAPHBIX
BEIIECTB 110 BAJIEHTHOCTH U
OIPEIEIISATH BAJICHTHOCTH 10
dbopmyram BerecTs.

PaccraBnsaTe k03¢duUIIMEHTHI B
YPaBHECHUSX XUMHUYECKUX PEAKIIUH.
CreoBaTh MpaBUIIaM ITOJIB30BaHUS
XAUMHUYECKOM MOCY 101 U
sabopaTOpHBIM 000pPY/IOBaHUEM, a
TaK>Xe MpaBujaM OOpaleHUsI C
BEIIIECTBAMM B COOTBETCTBUH C
WHCTPYKIUSIMHU 1O BBIIOJIHEHHUIO
J1a0OPaTOPHBIX XMMHUYECKHUX
OIIBITOB.

HMcnonp3oBaTh Npy BBIITOJHEHUH
y4eOHBIX 33JlaHUI U B IIpOIecce
HUCCIIE0BATEIIbCKOUN eI TEIbHOCTH
HAy4HO NONYJISIPHYIO JUTEPATYpPyY
XUMHYECKOT'0 COJIepKaHus,
CIPAaBOYHBIE MaTEpUAJIbI, PECYPChI
HNurepHera.

BricTpanBarh pa3BEpHYyTHIE
NUCHbMEHHBIE U YCTHBIE OTBETHI C
onopou Ha UHPOPMAITUIO U3
y4eOHUKa U COPaBOYHBIX
MaTE€pPHUAJIOB.




Paznen 2. Baxkneiilmue npexcTaBuTe I HeopraHmveckux Bemects (31 u)

Tema 3. Bo3ayx.
Kucaopon.
IMousitue 06 okcuaax

(G

Bo3ayx — cmech razos. CocraB Bo3ayxa.
Kucnopon — anemeHT u npocroe
BenlecTBo. O30H — ajuIoTponHas
MoauduKamus Kuciopoaa. Haxoxnenne
KHCJIOPOJia B MPUPOJIC, GU3UICCKUE U
XHMHUYECKHE CBOMCTBA (peakuu
OKHCJIEHUSI, TOpEHUE). Y CIIOBUSA

BO3HHUKHOBCHUS U MPCKPAIICHUS T'OPCHUA.

ITonstue

00 okcugax.

Croco0bl TIOJIy4YeHUs KUCJIOpo/ia B
JTaGopaTOPUM U MPOMBIIIJIEHHOCTH.
IIpumenenue kucnopoaa. Kpyrosopor
KHUCJIOPOJia B IpUPOAE.

TennoBoit 3¢ PeKT XuMHUIECKOMn
peakuu, MOHSITHE O TEPMOXUMUYECKOM
YpPaBHEHUH, 9K30- U SHAOTEPMHUYECKUX
peakusx.

PackpbiBaTh cMBbICT U3yYaeMBbIX
MOHATUH U NPUMEHSTH 3TH
MOHSITUSI IPU ONHUCAaHUU CBOMCTB
BEIIIECTB U UXIPEBPALLICHUH.

XapakTepu3oBaTb (ONUCHIBAThH)
COCTaB BO31yXxa, (pU3n4IecKue u
XUMHYECKHE CBOMCTBA KUCIOPOAA,
CIIOCOOBI €r0 NOJTYYEHHUS,
MNPUMEHEHHUE U 3HAaUEHUE B IIPUPOJIE
U )KU3HHU YEJIOBEKA.

CpaBHUBaTh peaKklMU FOPEHUS U
MEJIJIEHHOTO OKHUCJICHUS.

CoOupats npuOOpsI AJIs MOJyYSHUS
KHUCJI0pOoJa (BBITECHEHUEM BOJIBI U
BO3/IyXa).

Pacno3HaBaTh ONBITHBIM ITyTEM
KHCJIOpoJia.

S xiacc

Ccbuika
yaklass.ru




TormmBo (HepTh, yroib U METaH).
3arpsi3HEHUE BO3/1yXa, CIOCOOBI €ro
NpeaOTBPALLICHUSA. Y CUJICHUE
MapHUKOBOTO 3(pdekTa, pa3pyuieHne
030HOBOI'O CJOS.

JdeMoHcTpanuu

B3aumoneiicteue ¢pocdopa, cepbl

U JKeje3a ¢ KUCIOPOJAOM (BO3MOXKHO
HCTOJIb30BAHUE BHUJICO OIBITOB).
Omnpenenenne coaepKaHusi KHCIOpoaa
B BO3/yXeE.

OmnBITHL, AEMOHCTPUPYIOIIHAE YCIIOBUSI
BO3HUKHOBCHUSI M TIPEKPAIIICHHUS
TOpPEHMUSI.

JlaGopaTopHble U NMPAKTHYECKHE PAOOTHI
JlabopamopHmuwiii onvim:

O3HakoMJICHHUE ¢ 00Opa3llaMH OKCHJIOB.

Ilpaxmuueckas paboma.
Ne 3. Ilonmyuenue u cooupanue
KHCJI0POJa, U3YUEHHUE €r0 CBONCTB.

Hcnonp30BaTh XUMUYECKYHO CUMBOJIUKY
JUISL COCTaBJICHUsI (DOPMYJI BEIIECTB,
MOJIEKYJISIDHBIX YPAaBHEHUM XUMHYECKUX
peakuuii ¢ ydacTUEM KHUCI0POa.
O6T)$ICH$ITI) CYIIHOCTBb JSKOJOI'M4C€CKHUX
npoOieM, CBS3aHHBIX C 3arpsi3HCHUEM
BO3/TyXa.

CrnenoBaTh npaBuiaM 0e€30I1acCHOM paboOThI
B JJaOOpaTOPHUH ITPU UCHIOJIH30BAaHUU
XUMHUYECKOUW MOCYIbI U 000PYyIOBaHUS, a
Tak>Ke IIpaBUiiaM oOpamieHus ¢
TOprOYMMHU BEIIECTBAMU B 6I)ITy.
HJ'IaHI/IpOBaTI) 1 OCYIICCTBJIATH Ha
IIPaKTUKEC XUMHUYICCKUEC DKCIICPHUMCHTHI,
MPOBOJINTH HAOIIOZEHUS, IeJaTh BHIBOIbI
0 pe3yJbTaTaM dKCIEePHUMEHTA.
Y4acTBOBaTH B COBMECTHOU padoTe B
rpymnre.

Hcnonp30BaTh pU BBITTOJIHEHUHU
y4eOHBIX 33JlaHUI U B IIpoIecce
HCCJIEJIOBATEIbCKOMN NE€ATEJILHOCTH.




Boiuucnenusn

— MOJIEKYJIAPHON MaccChl KUCJIOpOAa

M 030Ha Ha OCHOBAaHHH aTOMHOM MacCChI
XHMHUYECKOI'O JIEMCHTAa

BricTpanBath pa3BEpHyTbIE
MHCbMEHHBIE U YCTHBIE OTBETHI C
onopoi Ha HHHOPMAITHUIO U3
y4eOHHKA ¥ CIIPAaBOYHBIX MaTe-
pHUanoB, rPaMOTHO UCIIOJIB30BaTh
W3YYE€HHBIN NOHATHUIHBINA arapar
Kypca XUMHUH

Tema 4.
Bopopoa.
IlonsaTHe O
KHCJI0TaX 1
COJISIX

(59

Bonpopon — anemMeHT U npocroe
BenlecTBo. Haxoxxienue B mpupoe,
(prznyueckre 1 XMMHYECKHE CBOMCTBA
(Ha mpuMepe B3auMOJAEHCTBUSA C
HeMeTaJlJla- MU U OKCUJJaMH METAJIJIOB),
OPUMEHEHHE, CHOCOOBI MOTYUYECHHUS.
[lonsiTe O KUCTIOTaxX U COJISIX.

JdeMoHcTpanuu

[Tomyuenue, cobupanue U pacrio3HaBaHUE
BOJOpO/A.

l'openue Bomopona.

B3aumopaeiictBue Bonoposa ¢ OKCHAOM
meau(1l).

JlabopaTopHble M NMPaKTHYECKHE

padoThI

JlabopamopHhuiii onbim . B3aumoencreue
KHUCJOT ¢ MeTaiuaMu. [ Ipakmuueckas
paboma.

Ne 4. TTonyuyenue u cobupanue BoJIOpoa,
HM3y4YE€HHE €r0 CBOWCTB.

PackpwIiBaTh CMBICT U3yYaeMbIX
MOHSITUN U TIPUMEHSITH 3TH TTOHSITHS
IPU OMTUCAHUU CBOMCTB BEIIIECTB U UX
OpeBpaIlCHUM.

XapakTepu3oBaTh (OMHUCHIBATH)
(pu3udeckre 1 XUMHUYECKHE CBOMCTBA
BOJIOPOJIa, CIOCOOBI €0 TMOJIy4YCHUS,
IpUMEHCHUE.

Cobupars puboOp AJIs TTOTYUCHUS
BOAOpO/JIA.

Hcnonp30BaTh XUMHUYECKYIO
CUMBOJIUKY JJISI COCTaBJICHUS
(popmy BemiecTB, MOJICKYJISIPHBIX
YPaBHEHUU XUMHUYECKUX PEaAKIIUU C
y4acTHEM BOJIOPOa.

CnenoBaThk npaBuiaM 0e301macHOM
paboThI B 1a00OpaTOPHUH.

S xiacc

CchLika
yaklass.ru




Bovtuucnenusn

— MOJIEKYJISIPHOM MaccChl BELIECTBA HA
OCHOBAaHHH aTOMHOM MacCCHI
XUMUYECKUX DIIEMEHTOB

I[TmarnpoBaTh U OCYIIECTBIISITH HA
MPAKTUKE XUMHUYICCKUEC
AKCIEPUMEHTBI, TPOBOJIUTH
HaOJIIONEHUsI, NeJIaTh BEIBOIBI IO
pe3ynbTaTam SKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM
pabote Brpynmne

Tema 5.
KoJuu4yecTBeHHBIE

OTHOIICHUA B XMMHUH
(5 1)

KonnuectBo BemectBa. Moiss. MossipHas
Macca. 3akoH ABorajipo. MonsipHbIi
00bEM razoB. Pacuérsl Mo XuMuye-cKuM
YPaBHEHUSIM.

JdeMoHcTpanus
OO0Opa31ibl BEmIeCTB KOJIMIECTBOM 1 MOJIb.

Botuucnenusn

— 00BEMa, KOJIMYEeCTBa BEIIlEeCTBAa rasa
IO €r0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA UJIH O0BEMY;

— 00BEMOB Tra30B MO YPaBHEHUIO
peaKIIuu Ha OCHOBE 3aKOHAa OOBEMHBIX
OTHOIIECHUH I'a30B

Beruucaste MOJISIpHYHO Maccy
BEIIIECTB; KOJIMYECTBO BEIIIECTBA,
00BEM Taza, Maccy BENIeCTBa;
IIpoBouTe pacdy€rel o
YPaBHECHUSM XUMHUYICCKUX
peakiuii: Koau4decTBa, o0bEMa,
Macchl BellecTBa Mo
U3BECTHOMY KOJIMYECTBY,
00BEMY, Macce pearecHTOB NN
MPOIYKTOB PEAKIIUH.
BricTpauBath pa3BEpHyThIE
MUCbMEHHbBIE U YCTHBIE OTBETHI

c oropoi Ha uHGOpMAaLIHIO U3
y4eOHUKa U CIIPAaBOYHBIX
MaTepuaioB, TPaMOTHO
HUCTIOJIb30BaTh U3yUYEHHBIM
HNOHSATUUHBIN arrapar Kypca
XUMHH

S xiacc

CchLika
yaklass.ru




Tema 6. Bopa.
PacrBOpbI.
IlousiTue 00

ocHoBauusx (5 v)

duznyeckue CBOMCTBA BOJIbI. AHAIU3 U
CHUHTE3 — METO/JIbl U3yUYE€HUsI COCTaBa
BOJIBI.

XUMHUYECKHe CBOMCTBA BOABI (peaKIuu

C METaJlJIaMH, OKCHJIaMH METAJJIOB U
HEMETAJIIOB).

CoctaB ocHoBanuii. [lonsarue 00
WHIUKATOpAaX.

Bona xak pactBopurenb. PacTBopbl.
PactBOpuMOCTB BeIlIECTB B BOJIE.
Hacepimmennrsie 1 HeHACHIIIIEHHBIE
pactBOpbl. MaccoBasi 0Jis1 BEIlIECTBa B
pacTtBope.

Ponp pacTBOpOB B TIpHpoOae U B )KU3HU
yejaoBeka. KpyroBopot BoabI B pUpOE.
3arpsi3HeHue NpUpoAHbIX BoA. OxpaHa u
OYMCTKA MPUPOJHBIX BOJI.
JemMoHCcTpauumn

OJIEKTPOIN3 BOJIbI; CUHTE3 BOJIbI;
B3anMoelicTBre Bobl ¢ Mmetasutamu (Na,
Ca) (BO3MOXHO HCITOJIb30BaHUE
BHUJIEOMaTEPHAIIOB).

PacTtBOpeHue BemecTB ¢ pa3InyHOM
pacTBOPUMOCTBIO.

HccnenoBanue pacTBOpPOB KUCIIOT U
HIeJ04Yeld ¢ IIOMONIIBI0 UHIUKATOPOB.

JlaGopaTopHble U NMPAKTHYECKHE PAOOTHI
Ilpakxmuueckas paboma:

Ne 5. IIpuroroBiieHHuE pacTBOPOB C
onpeaesiEHHOM MacCOBOM J0yieit pac-
TBOPEHHOT'O BEILIECTBA.

PackpsiBaTh CMBICHT U3y4YaeMBbIX
MOHSITUU U TIPUMEHSTH dTH
MOHSTHUS IPU OITMCAaHUU CBOMCTB
BEIIIECTB U UXIPEBPALLICHUH.
XapakTepu3oBaTh GPU3HUUCSCKUC U
XUMHYECKHE CBOMCTBA BOJIBI, €&
pOJIbKaK pacTBOPUTEIS B
MPUPOJIHBIX TIPOIIECCaX.
CocTaBisAiTh ypaBHEHUS] XUMHUYECKUX
peakuuii ¢ y4aCTUEM BOJBI.
OOBSCHSATH CYyLIHOCTh
AKOJIOTMYECKHUX TPOOJIEM,
CBSI3aHHBIX C 3arpsi3HEHUEM
MPUPOIHBIX BOJI, CITOCOOBI OUYHUCTKH
BOJIbI OT IIPUMECEUN, MEPBI O
OXpaHe BOJI OT 3arpsi3HECHHUSI.
IInanupoBaThk U OCyHIECTBIATH Ha
OpPaKTUKE XUMHUYECKHE
SKCIIEPUMEHTBI, IPOBOJIUTH
HaOJII0/IeHHs, IeJaTh BbI- BOJIbI IO
pe3yJibTaTaM 3KCIIEpUMEHTA.
CrnenoBarth npaBuiamM 6€30MacHOU
paboTHI B JabopaTopuu Npu
HCIIOJb30-BaHUN XUMHYECKOU
ocyZibl 1 000pyOBaHUS.
[TpoBoauTh BBIUYMCIICHUS C
NPUMEHEHUEM IIOHSTHUS «MaccoBas
J10J151 BEILLIECTBAB paCTBOPEY.
HMcnonp3oBaTh Npy BBIITOJHEHUHT
y4eOHBIX 3aJlaHUI U B TIpOIecce
HUCCIIE0BATEIIbLCKOU NE€ATEIIbHOCTH
HAY4YHO IMONYJISIPHYIO JINTEPaTypy
XUMHUYECKOTO COAEpPKAHUSA,
CIIPABOYHBIE MaTE€pHaJIbl, PECYPChI
Hurepnera.

A xnacc
yaklass.ru




Buviuucnernusn
— C UCITIOJIB30BAHHUCM ITIOHSIATHUS
«MaccoBasi JOJIsI BEIIIECTBAa B pacTBOPE»

BricTpanBars pa3BEpHYTHIE
MNHUCbMEHHbBIE U YCTHBIE OTBETHI C
onopoi Ha nHPOpMaHIO U3
y4eOHHMKA U CIPABOYHBIX
MaTEepUaAIOB, TPAMOTHO
HCIIOJIb30BaTh N3Y4YE€HHBIN
MOHSITUMHBIN anraparKypca XMMHH

Tema 7. OcHOBHBIE
KJIACChI
HEOPraHu4ecKux
coeIMHEeHn

(11 )

Knaccudukanus HeopraHndeckux
COEJIUHECHUM.

OKcHIbI: cOCTaB, Kiaccudukamus
(ocHOBHBIC, KMCIIOTHBIE, aM(POTEpHBIE,
HECcoJIeoOOpa3yroIne), HOMEHKIIaTypa
(MexxayHapoaHas U TpUBHAIBHAS).
ITonyyenue u XMMHUYECKHE CBOMCTBA
KHUCIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX
OKCHJOB.

OcHoBaHMUsI: cOCTaB, KJlacCUupUKaIusl,
HOMEHKJIaTypa (MeXIyHapoaHas 1
TpUBHAJIbHAs), PU3HIESCKUEC U
XUMHYECKHUE CBOMCTBA, CIIOCOOBI
nosryueHust. Kucinorel: cocras,
KkJ1accuduKalysi, HOMEHKJIaTypa,
(puznueckre U XUMHUYECKHE CBOUCTBA,

CHOCOOBI IHOJIYYCHU .
Psin akTUBHOCTH METalJIOB.

KnaccudumupoBars uzydaembie
BEIIIECTBA 10 COCTaBy M CBOMCTBaM.
CocraBasath GopMyJibl OKCHUAOB,
KHCJIOT, OCHOBaHUM, COJICH U
Ha3bIBaTh UX MO MEXXIYHAPOIHOH
HOMEHKJIaType.

IIporuo3upoBathk CBOMCTBA
BEIIECTB HAOCHOBE OOIIMX
XMMHYECKUX CBONCTB U3YUYECHHBIX
KJIaCCOB/TPYyMII BEIIECTB, K
KOTOPBIM OHHU OTHOCSITCSI.

CocraBisTh MOJICKYJISIpHBIE
YpaBHEHUS peaknui,
WUTIOCTPUPYIOIIUX  XUMHYECKUE
CBOMCTBA U CHOCOOBI TOJTYYECHUS
BEIIIECTB U3Y4YECHHBIX
KJIaCCOB/TpYTII, a TaKXxe

IIOATBCPIKAAOINX TI'CHCTUYCCKYTO
B3aNMOCBA3b MCKAY HUMMU.

S xnacc

Ccruika
yaklass.ru




Comnu (cpenHue): HOMEHKJIIaTypa,
CcocoObI MOJIy4YE€HHUs, B3aUMOJICHCTBUE
coJIei ¢ MeTaljlaMU, KUCIIOTaMH,
LIEJI0UYaMHU U COJISIMU.

I'enernueckas cBsi3b MEX/1y KiIacCaMH
HEOPraHUYECKUX COCIAUHECHUU.
JdeMoHCcTpanuu

OO0Opa31ibl HEOPTaHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

B3aumopneiictBue pactBopa cepHOU

KUCHOTHI ¢ okcuioM meau(1l).
Peaknus HeliTpanu3anuu.

BeITecHeHHEe OJTHOTO MeTajlia JIPYTUM M3
pacTBopa COJIH.

JlabopaTopHble U MPaKTH4YeCKHe padboThI
JlabopamopHnsie onvimat.
B3aumoaelicTBue KHUCIOT C METAJDIAaMU.
ITonmydyenue HepaCTBOPUMBIX OCHOBAHUM.
B3aunmoneiicTBue HEPACTBOPUMBIX
OCHOBAaHMU C KMCIIOTaMHU.

Paznoxenune ruaporcuaa meau(Il) mpu

HarpeBaHUM.
Ilpakxmuueckas paboma:

Ne 6. Pentenue 3KkCriepuMeHTalIbHbBIX
3a71a4 o Teme «OCHOBHBIE KJIaCChl
HEOPraHUYEeCKUX COCTUHECHUMN.

Botuucnernusn
— 0 YpaBHEHUSIM XUMHUYECKUX PEaKIIUU

I[Tpon3BOAUTH BBIYHUCIICHHS TI0
YPaBHECHUSIM XUMHYCCKUX PEAKITUH.
[InanupoBaTh U OCYHIECTBISTH HA
MPAKTUKE XUMHUYICCKUEC
AKCIIEPUMEHTBI, TPOBOJIUTH
HaOJIIONeHUsI, NejIaTh BHIBOIKLI 10
pe3ysibTaTamM KCIEePUMEHTA.
CrnenoBarth npaBuiiam 6€30MacHOU
paboTsl B 1abopaTopuu Ipu
WCITOJIb30BAHUN XUMHYECKOHU
MocyZbl 1 000PYyZIOBAHUS.
Hcnonp3oBaThk NpH BBITTOJTHEHUH
y4eOHBIX 3aJITaHUUN U B ITPOIECCEe
HCCJIEI0OBATEIHLCKOU
JESITEJILHOCTH HAYYHO
MOIYJIIPHYIO JTUTEPATYPY
XMMHYECKOTO COJIEPKaHUS,
CIpaBOYHbIE MaTepHUaJIbl, pECYpPChI
HNurepHera.

BricTpauBaTth pa3BEpHyThIE
MHUCbMEHHBIE U YCTHBIE OTBETHI C
Oropoii Ha UHPOPMaIUIO U3
y4yeOHHUKa U COPaBOYHBIX
MaTepuaioB, TPaMOTHO
HUCIIOJIb30BaTh U3yUYECHHBIHI
NOHSATUMHBIN arrapar Kypca
XUMHUH




Pasznen 3. [lepuoauyeckuii 3axon u [lepunoauyeckasi cucteMa XuMnieckux 3jieMenToB /. . MeHnjesieeBa.

CTtpoeHnne aToMOB. XuMH4YecKasi CBsA3b. OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE peakunu (17 4)

Tema 8.
Ilepuoanueckui
3aKO0H U
Ilepuoaunueckas
cucremMa
XHUMHYECKHX
yaemenToB /1. U.
Mengeneena.
Ctpoenue aToma (8

a)

ITepBbIe TTONBITKH KiIacCUDUKATTHN
XUMHUYECKUX 3JIeMeHTOB. [lonsitue o
rpyInnax CXOJHBIX 3JIEMEHTOB
(1IesI09HbBIC U MISJIOYHO3EMEIbHBIC
METaJUThI, TaJIOTE€HbI, HHEPTHBIC T'a3bl).
DeMeHTbl, KOTOpble 00pa3yloT
amM(OoTepHbIE OKCHUJIBI U THIPOKCHU/IBI.
ITepuoanyeckuii 3akoH u Ilepunoanueckas
CHUCTEMA XUMHUYECKUX 3JieMeHTOB J]. 1.
MenneneeBa. [lepuoasl, rpynisl,
noArpyrnnel. PU3N4eCKUil CMBICHT
MOPSIIKOBOTO HOMEPA AJIEMEHTa, HOMEPOB
nepuo/ia v TPyMIIbI.

Ctpoenue atoMoB. CocTaB aTOMHBIX
saep. U3oronbl. Dnektponsl. CTpoeHue
3JIEKTPOHHBIX 000JI0OUEK aTOMOB MEPBBIX
20 XUMHUYECKUX 2JIEMEHTOB
Ilepunoauyeckoii cucremsl . U.
Meunneneena.

XapaKkTepucTUKa XUMHUYECKOTO 3JIE€MEHTa
no ero nojgoxkeHuro B Ilepuoamueckoit
cucteme . 1. Menneneena.

PackppiBaTh CMBICIT IEPUOIUUECKOTO
3aKOHa.

ITornmare cyniecTBOBaHUE
NEePUOAUYECKON 3aBUCUMOCTHU
CBOMCTB XUMHYECKUX DIJIECMEHTOB
(u3MeHeHue paJInyCoOB aTOMOB U
AJIEKTPOOTPHUIIATEITLHOCTH)

Y craHaBIMBaTh CBS3b MEXKIY
MMOJIOKEHUEM DJIEMEHTA B
NEePUOANUYECKON CUCTEME U
CTPOEHUEM €ro aroma (CocTaBH
3apsiq siipa, oo0IIee Yuciio
SJIEKTPOHOBH PACIIPEICIICHUE UX O
AJIEKTPOHHBIM CJIOSIM).
IIporHo3upoBaTh XapakTep
W3MEHEHUsI CBOMCTB 3JIEMEHTOB U UX
COEIMHEHUI NMOTpyINaM U Iepruoaam
ITepronnyeckoit CUCTEMBI.
XapakTepHu3oBaThb XUMHUUYECKHE
3JIEMEHTHI IIEPBBIX TPEX MEPHUOIOB,
Kanus,

S xmacc

CchLika
yaklass.ru




3uauenue llepunoagnyueckoro 3akoHa u
Ilepunoanyeckon cUCTEMBI
XUMUYECKUX DJIEMEHTOB JJI Pa3BUTHS
HayKy U npaktuku. 1. 1. Menneneen
— Y4E€HBIN, IeIaror ¥ TPaXK1aHUH.
JdeMoHCcTpanuu

Koportkoneproanas u JJIMHHOIIEPHUOAHAS
dbopwmsl Ileproanyeckoit cucTemMsl
XUMHYECKUX 3jieMeHToB [I. U.
Menneneena.

O3zHakomJieHHEe ¢ 0Opa3liaMu METAIJIOB U
HEMETAJUIOB.

JlabopaTopHble M MPaKTH4YeCKHe padboThl
JlabopamopHnuwiii onvim:
BzanmoericTBue ruJipoKkcuaa UHKA C
pacTBOpaMU KHUCJIOT U MIEIOYEH

KaJIbIIU S o ux MOJIOKECHUIO B
ITepuonuueckoit CHUCTEME . n.
Menneneena.

CnenoBarh mpaBujaM Oe30MacHOMU
paboTel B jaboparopud  0Opu
HCIIOJIb30BAaHNM XMMHUUYECKON ITOCYbl
1 000pyOBaHUS.

BricTpauBaTrh pa3BEpHyThIE
MHUCbMEHHBIE U YCTHBIE OTBETHI C
oropoi Ha UH(GpOPMAITHIO U3
y4yeOHUKaA U COPaBOYHBIX
MaTepuaioB, 'PaMOTHO
HCIIOJIb30BaTh N3YYE€HHBIN
MNOHATUUHBIN arnmaparkypca XUMHH.
Hcnonbp30BaTh NpH BBITIOJIHEHUHN
Yy4eOHBIX 3aJITaHUN TEKCTBhI
y4yeOHHKa, CIIPaBOYHbIE MaTEpHUAIIbI
(ITepuoauyueckyro cucTemMy
XUMHUYECKUX 3jieMeHTOB 1. H.
MenneneeBa, TabJIHUIly PacCTBOPH-
MOCTH KHCJIOT, OCHOBAaHHUH U COJIEN
B BOJIC, DJIEKTPOXUMMYECKUH PsiJ]
HarpspKEHUH METaliioB).
Hcnonp3oBaTh Npy BBIITOJHEHUH
y4eOHBIX 33JlaHUI U B IIpOIecce
HUCCIIEA0BATEIILCKOU NE€ATEIIBHOCTHU
HAY4YHO IMONYJISIPHYIO JINTEpaTypy
XMMHUYECKOTO COAEpKAHUS,
CIIpaBOYHBIE MaTepHaJIbl, PECYPChI
HNurepHera

Tema 9. Xumnueckasi
cBA3b. OKUCIUTEILHO-
BOCCTAHOBU- TeJbLHBbIE

[N
9 )

DNEeKTPOOTPULIATEIBHOCTh AaTOMOB
XUMHUYECKHUX JIEMEHTOB.

XumMu4deckasi cBs3b (MOHHas,
KOBaJICHTHAsAMOJISIpHAs U KOBAJICHTHAsI
HEMOJISIpHAsT).

PackpsiBaTh CMBICII U3yYaeMbIX
TMOHSITHM.

OnpenensTe BUJ XUMHUYECKOU
CBSI3UB COCIUHCHUMU.

S xmacc

Cchuika
yaklass.ru




Crenenb oxkucineHus. OKHCIUTEIbHO-
BoccTaHoBUTeNbHbIE peakiuu (OBP).
ITpouecchl OKHCAEHUS U
BOocCTaHOBJICHHUS. OKUCIUTEIN U
BOCCTAHOBHTCIIH.

JleMOHCTpalMU OKHUCJIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIINNI:
TOpPEHUE, PEAKIINN PA3JIOKEHMUS,
COECJIUMHEHUS

OnpenesnsTh CTeNeHb OKUCICHUS
XAMHWYECKOTr0 3JIEMEHTa IO
dbopMyIieero coeIMHCHUSI.
OnpenesnsTh 3J1€eMEHT (BEIIeCTBO) —
OKHCJIUTEIb U 3JIEMEHT (BELIECTBO)
—BOCCTAaHOBUTEIb.

OOBSICHATH CYIIHOCTBH MPOLIECCOB
OKHCJICHUS] 1 BOCCTAaHOBJICHUS.
CocTaBnsATh J1€KTPOHHBIN OanaHc ¢
y4€TOM YHCIIa OTAaHHBIX U
MIPUHSITHIX 2JICKTPOHOB.

CocraBisATh ypaBHEHHE
OKHUCITUTEIIHHO-BOCCTAHOBUTEIIHHBIC
peaKIuu.

Hcnonb30BaTh NpU BBITIOJIHEHUHN
Yy4eOHBIX 3aJITaHUN TEKCTBhI
y4yeOHUKa, CIIPpaBOYHbIE MaTEepUAITbI
(mepuoONYECKYIO CUCTEMY
XUMHUYECKUX dJieMeHTOB . M.
MennaeneeBa, TaOJIHIly pacTBOPHU
MOCTH KHCJIOT, OCHOBAaHHUU U COJEN
B BOJE, DJICKTPOXUMHUYECKUN PsiJ]
HaMpsHDKEHUH METaJJIOB)




9 KJTACC
(2 g B Hememo, Bcero 68 u.)

IIpuMepHbIE TEMBI,

Kypca 8 kiacca
(5 %)

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUYECKHUX DJIEMEHTOB TIEPBBIX TPEX
MEPUOJIOB, KalIUsl, KAIbIUSA U UX
COEIMHEHNI B COOTBETCTBHUHU C
MOJIO)KEHUEM JIEMEHTOB B
MEPUOINYECKON CUCTEME U CTPOCHUEM HUX
aTOMOB.

Knaccudukanus u HoMmeHKIaTypa
HEOPraHWYECKUX BEIIECTB
(MexayHapoaHas ¥ TPUBHUAJIbHA).
XUMHYECKHECBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K pa3JIU4YHbIM Kjlaccam
HEOPTraHUYECKUX COEAUHEHUM, UX
T€HETUYECKAasl CBsI3b HEOPTaHUYECKUX
BEILIECTB.

CrpoeHue BeuiecTBa: BUJAbl XUMHUUYECKOU
CBSI3U U TUNbI KPUCTATLUIUNUECKUX
peETOK. 3aBUCUMOCTh CBOMCTB
BEILIECTB OT UX CTPOECHMUSI.

nojoxkeHuro B [lepunoanueckoit
cucteme /1. 1. Menaerneera.
KnaccudumupoBaTth 1 Ha3bIBaTh
HEOpPraHN4EeCKHE BEIIEeCTBA
W3yYEHHBIX KJIACCOB.

OnuceiBaTh O0LIME XUMHUYECKHE
CBOMCTBA BEIIECTB PAa3JIUYHBIX
KJIACCOB, HOATBEPIK/1aTh CBOMCTBA
npuMepa- MU MOJIEKYJISIPHBIX
YpPaBHEHUN XUMHUUYECKHUX PEAKIIHUU.
Onpenensitb BUJI XUMHAYECKOU CBS3U
U TUIT KPUCTATNIIMYECKOM PEIIETKH
BEIIECTBA.

[Iporno3upoBaTh CBOICTBA BELIECTB
B3aBUCUMOCTH OT UX CTPOCHHUS.
BeicTpauBars pa3BEpHYTHIE
NUCHMEHHBIE U YCTHBIE OTBETHI C
OIIOpOM Ha

ugposbie
pacKpeIBatolne OcHoBHbBIE BH/BI eI TeJIbHOCTH Lupp
JMaHHBIH pa3aena OcHoBHOE coJep:kaHue obyuaomuxes o0pa3oBaTe/ibHbIE
NPOrpamMMmsbl, pecypcsbl
U KOJINYeCTBO YaCcOB,
OTBOJAMMOE Ha UX
u3yyeHue
Pa3nen 1. BemecTBo u xumuveckue peakuuu (17 q)

IToBTOpEHUE M Ilepnonnueckuii 3akoH. Ilepnonuueckas e XapakTepu3oBaTh XUMHYECKHE S xmacce
yray0JieHne 3HAHUM cucTeMa XUMUYECKHUX DJIEMEHTOB BJIEMEHTHI NEePBBIX TPEX NEPUOIOB, CchUIKa
OCHOBHBIX pa3/1eJioB 1. 1. MenneneeBa. CTpo€HHE aTOMOB. KaJiusl U KaJIbIIUA MO UX yaklass.ru




JdeMoHCcTpanuu

1. Mopgenu KpUCTATNYECKUX PEIIETOK
HEOPraHUYECKUX BEIIECTB.

2. KopoTtkomnepuoaHas u
JUTMHHOTIEPUOIHAST (POPMBI
INeprogumyeckoil cucTeMbl XUMHUYECKUX
anemeHToB /1. 1. MenieneeBa

nH(OPMAIHIO U3 YUYeOHUKA U CIPABOYHBIX
MaTepUuaIoB, 'PaAMOTHO HUCIIOJIb30BaTh
U3y4YCHHbBIH NOHITUUHBIN anmaparkypca
XUMUH.

e lcnosb30BaTh OPU BBINOJHEHUU
y4eOHBIX 3aJaHUN U B IIpOIIecce
HCCJIEIOBATENbCKOMN NEsTEIbHOCTHU
Hay4HO IOMNYJISIPHYIO JIMTEPATYPy
XMMHYECKOTO COJIep KaHUs,
CIpaBOYHBbIE MaTepHaJIbl, PECYpPChI
Murepuera

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH
XMMHUYECKUX peakui

(59

Kraccudukanms XuMUYECKUX PEaAKITHIA
O Pa3JIUYHBIM MPU3HAKaM (110 YHUCITy U
COCTaBYy YYaCTBYIOIINX B PCaKITHUA
BEIIIECTB, 110 TeTI0BOMY 3¢ PEeKTy, o
W3MEHEHHUIO CTEeNEeHEN OKUCIIEHUS
XUMHYECKHUX IJIEMEHTOB, 10
0oO6paTUMO-CTH, IO YYaCTHIO
KaTajii3aropa).

DK30- U 9HJIOTEPMUYECKHUE PEeaKlIuu,

TCPMOXUMHUYCCKUEC YPABHCHHUA. ITonsTHe o
CKOpPOCTH XUMHYCCKOMI pPEaKu. IlonsTne
O I'OMOI'CHHBIX W I'€TCPOICHHBIX PCAKLMAX.

ITonssTHE 06 OOpATHUMBIX

o PaCKpI:IBaTL CMBICJTI U3YyYacMbIX
MOHITUH U IIPUMCHSATH 5TU
IIOHATHUA IIPU OIMMCAHHUHN CBOICTB
BEIIECTB U UX IIPEBPAILICHUM.

e KnaccudpuuupoBaTrb XUMHUYECKUE
pe€aKkuuu Io pa3IudHbIM
MpU3HaKaM.

e VYcraHaBIMBaTh 3aBHCUMOCTbH
CKOPOCTUXUMHUUYECKOU pEeaKIuU OT
pa3IMYHBIX (PaKTOPOB.
[TporHo3upoBath BO3MOXHOCTH
MPOTEKAHUSI XUMHUUYECKUX
MpEeBpAICHUN B Pa3IMIHBIX
YCIOBUSX.




1 HEOOPATUMBIX XUMUYECKUX PEAKITUSIX.
[ToHsiTHE O XMMHUYECKOM PABHOBECHUH.
DakTOopkl, BIUAIOIINE HA CKOPOCTH
XUMHUYECKON pEeaKLMU U I0JIOKEHHUE
XUMHYECKOI'0 PAaBHOBECHS.
OKUCINTEIbHO-BOCCTAHOBUTEIIbHBIE
peakuu (JIEKTPOHHBIN OaaHC
OKHCJINTEJIbHOBOCCTAHOBUTEIbHBIE
peakuun).

JdeMoHCcTpanuu

1. 3aBUCUMOCTBH CKOPOCTH XUMHUYECKOU
peaKkLuuu OT PA3IMYHBIX (PAKTOPOB.

2. Bo3jaelcTBre KaTam3aropa Ha
CKOPOCTh XMMHYECKON pPEaKIHH.

3. [Ipumepsl HEOOPATHUMBIX U OOPATUMBIX
peaKkuuu.

4. CMelieHre paBHOBECHUST XUMUYECKOMN
peakuuu.

Botuucnenusn

— KOJIMYEeCTBA BellecTBa, 00bEMa u
MaccChl p€areHTOB UJIM IIPOJAYKTOB I10
YPaBHEHHUSIM XHMHUYECKHUX PEaKIMN

OnpenensTe OKUCIUTENb U
BocctaHoBuTelb B OBP.
CocTaBisTh 3JIEKTPOHHBIA OanaHc
peakuuu.

[Tpon3BOAUTH BBIYMUCIIEHUS I10
XUMHUYECKHUM YPABHEHUSIM.
BricTpauBarh pa3BEpHyThIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
oropou Ha HH(GOPMAIIHIO U3
y4eOHUKaA U CHPaBOYHBIX
MaTepuaioB, TPaAaMOTHO
HCIIOJIb30BaTh U3Y4YE€HHBIN
MNOHATUUHBIN arnmaparkypca XUMHUH.
Hcnonp30BaTh NpU BBITIOJIHEHUHN
y4eOHBIX 3aJITaHUUN U B IIPOIECCE
HCCJIE/IOBATENbCKOMN NEsITETbHOCTHU
HAy4HO IOMYJISIPHYIO JIMTEPATYPy
XUMHYECKOTO COJCpKaHUs,
CIIpaBOYHBIE MaTE€pHAJIbI, PECYPChI
HNuTepuera

Tema 2.
DJIeKTPOIUTHYECKAS
AMCCOLMALHS.
XvuMnueckue peaxknnm

B pacTBOpax
(81)

Teopust 37IEKTPOITUTHYECKON
JIUCCOLMALINU. DIECKTPOIUTHI U HE
AIIEKTPOJUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AuCCOIMAIlNY BEIIECTB C
pa3IuYHBIMHU BHIAMU XUMHUYECKOMN
cBs3u. Crenenp quccounanuu. CUinbHbIE
U cjalbble 2JIEKTPOIUTHI.

PackpwIiBaTh CMBICHT H3yYaeMbIX
MOHSTHH, a TAK)KE CMBICII TECOPHH
AJIEKTPOJIUTHUYSCKOU AUCCOIUAITHH.
OOBSICHATh MPUYUHBI
AJICKTPOITPOBOHOCTH BOJIHBIX
pacTBOPOB.

CocTaBiisiTh ypaBHEHUS
JOHUCCOLMAIINM KUCJIOT, IeJIoUYeH U
coJieii, MoJIHBIE

S xiacc

Cchuika
yaklass.ru




Peakumy MoHHOrO OOMEHA, YCIIOBUS UX
nporexkanusi. IoHHbIE ypaBHEHUSA
peakuuii.

XUMHYECKHUE CBOMCTBA KHUCJIOT, OCHOBAaHUM

U COJICH B CBETE IIPEJICTABICHUN 00
AJIEKTPOJIMTHYECKON auccoumnanuu. Cpena
pactBopa. [ToHsITHE O TUIPOIIU3E COJIEH.
KadgecTBeHHBIC peakIi Ha KaTHOHBI 1
AHUOHBI.

JdeMoHcTpanuu

DnexkTpudeckas OPOBOJANMOCTH
pacTBOPOB BEIISCTB; IBWKECHHUE HOHOB
B DJISKTPUYIECKOM IIOJIE.

OMBITHI, WIUTFOCTPUPYIOIINAE TIPU3HAKH
MPOTEKaHUS peaKIIMi HOHHOTO OOMEHa.
OnBbITHI IO OTIPEAEIEHUIO CPeabl B
pacTBOpax coJsel (xjopuga HaTpus,
KapOoHaTa HaTpusl, XJIOPpHUJIa ITUHKA).

JlabopaTopHble U NPaAKTHYECKHE PAOOTHI
JlabopamopHhuiil onvim:

Peakiinm noHHOTO OOMEHaA B pacTBOpax
JIEKTPOJIUTOB: cyibdara meau(ll)

U COKpaIiéHHbIC MOHHBIC YPaBHCHUS
XUMHYSCKHX PCaKIIHi HOHHOTO OOMEHa.

e [lmanupoBaTh U OCYHIECTBIATH Ha
MPAKTUKE XUMHYCCKUC
AKCIEPUMEHTHI, IPOBOJIUTH
HaOJIIOIEeHUsI, NeJIaTh BEIBOIbI I10
pe3yJibTartam KCIepUMEHTA.

e C(CrnenoBarth npaBuiam 6€30MacHOU
paboTsl B 1abopaTopuu Ipu
HCITOJIb30BAaHUHA XUMHYCCKOW TTOCYIbI
U 000pyJI0OBaHMUS.

e [Ipow3BOAUTH BBIYUCICHUS 1O
XAMHYCCKUM YPaBHCHUSIM.

¢ BricTpauBaTh pa3BEPHYTHIC
MMMCbMEHHBIC U YCTHBIC OTBETHI C
oropout Ha HH(MOPMAITHIO U3
y4eOHHUKA U CIIPaBOYHBIX
MaTrepuagoB, TPAaMOTHO
HWCMOJIb30BaTh U3yYCHHBIN
MOHSATUHHBIN armapaTKypca XUMHH.

e lcrmonp30BaTh Npu BBITTOJTHCHUU
y4eOHBIX 3aJaHUN U B IIpOIIECCe
HWCCJICIOBATEIICKOMN NEesTEIIbHOCTH




u ménouun, kapOboHaTta HaTPUs U COJISI-
HOU KHCJIOThI, pEaKIUsl HEUTpAIU3alluu
MEXy T'MAPOKCUIOM KaJIusl U COJISTHOM

KHUCIIOTOMH.
Ilpaxkmuueckas paboma:

Ne 1. Pemienue skcriepuMeHTaIbHBIX
3a7a4 110 TEMeE.

Buviuucnernun .
— I10 YPAaBHEHUSAM XUMHUYECKHX PEAKIIU.

HAay4HO-IIONYJISIPHYIO JIMTEPATYPY

XUMHNYCCKOTI'O COACPIKAaHMs, CIIPABOYHBIC

marepuansl, pecypcel MHTEepHeTa

Pa3nen 2. Hemera/uibl M X coeanHeHus (24 )

Tema 3. O0mas
XapaKTePUCTUKA
XHMHMYECKHUX
3jeMeHTOB VI A-
rpynnsl. I'ajgorennt

(49)

OO0m1ast xapakTepUCTUKA TaJIOT€HOB.
OCOOEHHOCTH CTPOCHUSI aTOMOB 3THX
AJIEMEHTOB, XapaKTEPHBIC I HUX
creneHu okuciieHusi. CTpoeHue u
(uznyeckue cBOMCTBA MPOCTHIX
BEIIECTB — TAJIOT€HOB. XMMHUYECKHE
CBOMCTBa Ha MpUMeEpPeE XJiopa
(B3amMOIEICTBUE C METaJJIaMHU,
HEeMeTaJUIaMH, ISJIOYaMH ).
XnopoBogopoa. ConsiHasi KUCJIOTA,
XUMHUYECKHE CBOICTBA, MOIyUYCHUE,
npuMeHeHue. KauecTBeHHbIE peakiuu
Ha TaJIOT€HU/]1 NOHBI.

JleiicTBUEe Xj0pa U XJIOPOBOAOPOJIa HA
OpraHusM 4yesioBeka. Baxkuenime
XJIOPUABI U UX HAXO0XJIEHHUE B MPHUPOJE.

HdemoHncTpanun Buaeomarepuanbi:

rajoreHsl U UX COCIUHEHUS.
OO6pa3ipl XJIOPUJIOB.

o OOBIACHATL O0OIIHUE
3aKOHOMEPHOCTH B U3MEHCHUH
CBOMCTB HEMETAIIJIOB U UX
COEJIMHEHUU B ITpeaesiax MajibIx
MEPHUOJIOB U TJIAaBHBIX MOATPYITT
Ilepnoanyeckoil CUCTEMBI
XUMHYECKHUX DJIEMEHTOBC YYETOM
CTPOEHHUS UX aTOMOB.

e XapakTtepu3oBaTb PU3HUUYECKHUE U
XUMHYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB TaJIOTCHOB (HA IIpUMEpEe
XJIOpa) U CJIOKHBIX BEIIECTB

(xstopoBOIOpOIA, XJIOpHUIA HATPHS),

CIOCOOBbI UX MOJTYYEHUSI,
OpUMEHEHHE U 3HAUCHHE B
MPUPOJIC U KU3HH YEJIOBEKA.

e Omnpenensats rajJoreHu] MOHbI B
pacTBope.

e [lnaHupoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMUYECKHE
SKCIIEPUMEHTHI, IIPOBOAUTH
HaOJII0JIEHUSs, IeJaTh BBIBOABI IO
pe3yJbTaTraM SKCIIEpUMEHTA.

S kyacc

Ccolika
yaklass.ru




JlabopaTopHble U MPAKTHYeCKHUE
padoThI

JlabopamopHhuiii onvim:
Pacno3naBanue XJ10pusl HOHOB.
Ilpaxmuueckas paboma:

Ne 2. TlomydeHune CONSTHOW KHUCIIOTHI,
U3y4YEHHUE €€ CBOMCTB.

Boiuucnenus

—II0 YPaBHEHUSIM XUMHYECKUX
peakIuii, €eCiIu OJIMH U3 PEarcHTOB JaH
B U30BITKE;

— 00BEMOB Ia30B 10 YPaBHEHUIO
peaKIInu Ha OCHOBE 3aKOHA OOBEMHBIX
OTHOMIIECHUH Ia30B

e CrenoBarh mpaBWjiaM Oe30macHOU
paboTel B nmabopaTopuu npu
HCIIOJIb30BAaHUU XUMHUYECKOW MOCYbI
1 000pyIOBaHUS.

e BricTpauBaTh pa3BEpHYTHIE
MNHUCbMEHHbBIE U YCTHBIE OTBETHI C
oropout Ha HH(GOPMAIIHIO U3
y4eOHUKaA U COPaBOYHBIX
MaTepuaioB, 'PaAaMOTHO
HCIIOJIb30BaTh N3Y4YE€HHBIMN
MNOHSATUMHBINA arnmaparkypca XUMHH.

e lcnonb30BaTh OPU BHIIOJIHEHUU
y4eOHBIX 3aJITaHUUN U B IIPOIECCE
HCCIIEA0BATEIIBCKOUN NE€ATEIIBHOCTH
Hay4HO IMONYJISIPHYIO JINTEPATYPy
XUMHYECKOTO COJICp KaHUs,
CIIpaBOYHBIE MaTE€pHAJIbI, PECYPChI
MurepHera

Tema 4. Oo6mas
XapaKkTepUcTHKA
XUMHYECKHX
3JIeMEeHTOB VIA-

rpynnbl. Cepa u eé
coenunerus (5 4)

OO0m1ast xapaKTepucTHUKa 3J1eMeHTOB VI
A-rpynmbl. OCOO€HHOCTH CTPOCHHS
aTOMOB ATHX 3JIEMEHTOB, XapaKTEpHbIE
JUISI HUX CTeIeHHu okucieHus. CTpoeHue
1 (pU3UYECKUEe CBOMCTBA MTPOCTHIX
BEILIECTB — KHCJIOPOJa U CEPHI.
AnnoTrponHbsle MOAW(UKALIMU KHUCIOPOa
u cepbl. XHUMHUYECKHE CBOWCTBA CEPBHI.
CepoBoaopo, cTpoeHue, hpu3ndecKue

e OOBsACHATH OOIIHE
3aKOHOMEPHOCTH B U3MCHCHHUH
CBOMCTB 2yieMeHTOB VI A-rpyrmsl

U UX COSOUHEHUU
C Yy4€TOM CTPOCHHUS UX
aTOMOB.

e XapaKTepu3oBaTh
(pu3ugeckue

U XUMHUYECKHUE CBOMCTBA MPOCTOTO
BEIIECTBA CEPhl U €€ COCTUHCHUN
(cepoBOoOpOIa, OKCHIIOB CEPhI, CEPHOU
KHMCJIOTHI, CyJIb(aToB), CIOCOOBI UX

S xiacc

Cchuika
yaklass.ru




U XUMHU4YECKHe cBoicTBa. OKCUIbI CEPBI
KaK IIPeICTaBUTENN KUCIOTHBIX OKCUJIOB.
Cepnas kuciiora, GU3nISCKue

U XUMHUYCCKHE CBOMCTBA (00MIME KaK
IpeJCcTaBUTENS Kilacca KUCIIOT U
cnenu-¢GuYIecKue), MpUMEHEHUE.
XUMHYECKHE peaKliu, JIS)KalIue B
OCHOBE ITPOMBIIIIJIEHHOT'O CIIoco0a
IOJIYYE€HHNSI CEPHOM KHUCIOTHhI. ATIIaparsl
U MIPOTEKAIOIIE B HUX MpoliecChl (Ha
OpHU-MeEpPE NPOU3BOJICTBA CEPHOU
KucaoThl). CoJiu CEpHOUN KUCIIOTHI,

KaueCcTBEHHasl peaKklus Ha cyJib(aT HOH.
Haxoxxaenue cepsl 1 €€ coOeJUHEHUM

B pupojie. XUMHUUIECKOE 3arpsi3HEHUE
OKpY Karollen cpeabl COeAUHEHUIMU
cepbl (KUCIIOTHBIC JTOXKIH, 3arpsi3HEHHE
BO3JlyXa M BOJIOEMOB), CIIOCOOBI €ro
MpeIOTBPAIICHUS.

JemMoHCcTpauumn

Konnekuuu (Buaeomarepuaibl): cepa v
€€ coeJMHEeHU.

OOyrimBaHue caxapa noji JIeUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOUN KHCJOTHI.

JlaGopaTopHble U NMPAKTHYECKHE PAOOTHI
Jlabopamopuvie  onwvimol:
O6Hapy>keHue cyJib(haT HOHOB.
B3aumoneiicTtBue pa30aBiIeHHOW CEpHOMU
KHUCJIOTBI C IUHKOM.

Botuucnenusn .
— 10 YPaBHEHUSAM XUMHUYECKUX PEAKLIUMI;

MAacCOBOM JOJIH BbIX0/J1a NPOAYKTa
peakiuu

IIOJIy4Y€HHUsI, IPUMEHECHUE U 3HAYCHUE B
IIPUPOJE U )KU3HHU YEIJIOBEKA.

e OmnpenensaAts  Haauuue  cyiboar
HOHOB B PacTBOPE.

e OOBACHATH CYLIHOCTb
ADKOJOTHUECKUX npobiem,
CBSI3aHHBIX C nepepadoTKoMn

COCIMHEHUH CEpBI.

e [ImanupoBaTh U OCYIIECTBISATH HA
MPaKTHKE XUMHYECKHE
OKCIIEPUMEHTHI, IIPOBOIUTH
HaOIIOIEHU, IEIaTh BEIBObI IO
pe3yibTaTamM dKCIIePUMEHTA.

e C(CrnenoBarth mpaBuiamM 0€30MaCHOU
paboThI B 1abopaTopuu IIpu
WCITOJIb30BAaHUN XUMHYECKOH
MOCyAbl 1 00OpPYyIOBaHMUS.

e [Ipou3BOAUTH BBIYUCICHHS MO
XUMHUYECKUM YPaBHCHUSIM.

e lcnonb3oBaTh NpHU BHIITOJTHCHUH
y4eOHBIX 3aJaHUH TEKCThI
y4ueOHHKA, CITPAaBOYHBIC MaTEepHAIIbI
(ITepuoauyueckyro cucTemMy
XUMHUYECKUX dJjieMeHTOB . H.
MenneneeBa, TaOIUILy
PacTBOPUMOCTH KHCJIOT, OCHOBaHUH
U cosien

B BOJIC, DJICKTPOXUMHUYCCKHU P
HaIPsSKEHUH METaJLIIOB).

e Hcnonb30BaTh NpHU BBINOJIHEHUH
y4eOHBIX 3aJJaHUH U B Mpolecce
HUCCIIe0BATEIIbCKOU AESITEIbHOCTH
HAy4YHO TOMYJISIPHYIO JINTEPaTypy
XUMHUYECKOTO COJIepKaHUs,
CIIPABOYHBIE MaTEepHUaJIbl, PECYPChI
Hurepnera




Tema 5. O0mas
XapaKTepUCTHKA
XMMHMYECKHX
3JIeMEeHTOB VA-
rpynmnsl. A3or,
docdop u ux
coequHenus (7 9)

OOm1ast xapaKTepUCTHUKA DJIIEMEHTOB V
A-rpynnbsl. OCOGEHHOCTH CTPOEHHUSA
aTOMOB 3THX BJIEMEHTOB, XapaKTEpPHbIE
JUISl HUX CTETIEHU OKUCIIEHMUSI.

A30T, pacnpocTpaHeHuE B IPUPOJE,
(puzmyecKue U XUMHUIECKHE CBOMCTBA.
Kpyrosoport a3ora B nnpupose.
AmMMmuak, ero Gpu3n4YECKue u
XUMHYECKHUE CBOMCTBA, NTOJIyUYEHHE U
npumeHeHue. Cojaum aMMOHUSI, UX
(puznueckue

U XMMHU4YECKHE CBONMCTBA, IPUMEHEHHE.
KauecTBenHnas peakinusi Ha HOHBI

aMMOHUI.
A30THas KMCIIOTa, €€ QU3nIecKue

U XUMHUYECKHE CBOMCTBA (00IIHE KaK
MPEACTaBUTEIISI KJlacca KUCIOT U
cnennduaeckue). Micrmonb3oBaHue
HUTPATOB U COJICHH aMMOHHSI B Ka4EeCTBE
MUHEPAIBLHBIX YI00pESHUH.

OOBsICHATH 00IIE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB AJIEMEHTOB V
A-Trpynribl 1 ©X COSTMHEHHUN C
Y4ETOM CTPOECHUS UX aTOMOB.
XapakTepu3oBaTh GU3HUCSCKUC U
XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB a30Ta U gocdopa u nux
COeIMHEHUN (aMMHaKa, CoJiei
aMMOHUSI, a30THOU KUCIIOTHI,
HUTpaTOB, okcuaa pocdopa(V) u
(pocdopHoit kuCcIOTHI, Pocharon),
CIIOCOOBI UX MOJTYYEHHUS,
MMPUMEHEHHUE U 3HAUYCHHUE B TIPUPOJIC

1 KHM3HH 4YCIJIIOBCKA.

OmnpenensiTh MOHBI aMMOHHUS U
(docdart noHs! B pacTBOpE.
OOBSICHITH CYyIITHOCTh
AKOJIOTHUYECKUX ITPOOJIIEM,
CBSI3aHHBIX C HaXO0>KJIEHHUEM
coenuHEHUM azoTa u pocdopa B
OKpY Karolieu cpee.

S xiacc
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XHUMHUYECKOE 3arpsi3HEHUE OKPYKaro-
LN Cpelibl COEAUHEHUSIMHU a30Ta
(KUCIIOTHBIE HOKH, 3arpsI3HCHUE
BO3/IyXa, IIOYBBI U BOJTOEMOB).

docdop, alToTponHbIE MOAUPUKAITAN
dbochopa, pusmdeckne U XUMUICCKUEC
CBOMCTBA.

Oxkcun pochopa(V) u dochopuas
KHCIIOTa, (PU3NIECKUE U XUMHUUYECKHE
CBOMCTBa, ntoydyeHue. KauectBeHnas
peaknus Ha pocdaTt UOHBI.
Hcnonp3oBanue pocdaros B kauecTBe
MUHEpPAIbHBIX Y100peHuil. 3arpsisHeHue
MPUPOJIHBIX BOJOEMOB (pocdaramu.

JdeMoHcTpanuu

Konnexmmu: ¢ochop n nx coequHEeHUS.
B3anmoneiicTBue KOHIIEHTPUPOBAHHOM
a30THOH KUCIJIOTBI C MEIBIO.

JlaGopaTopHble U NMPAKTUHYECKHE PAOOTHI
Jlabopamophuvie onvimoi.

1. BzaumopneiicTBue cojieii aMMOHUS C
NIEI0YBIO.

2. O3HaKoOMJIEHHE C O6p33L[aMI/I a30THBIX N

dhochopHBIX yIO0OpEHUIA.
Ilpakxmuueckas paboma:

Ne 3. Ilonyyenue amMmmuaka, U3ydeHHUE
€ro CBOMCTB.

Buviuucnenusn

— 110 YPABHEHUSIM XUMHUYECKHUX
peakuuii

[InanupoBaTh U OCYHIECTBISATH HA
MPAKTUKE XUMHYCCKUEC
AKCIEPUMEHTBI, IPOBOJIUTH
HaOJIIOIEeHUsI, NeJIaTh BEIBOIbI I10
pe3yibTaraMm dKCIIEpUMEHTA.
CrnenoBarth npaBuiiamMm 6€30MacHOU
paboTel B 1abopaTopuu mpu
WCITOJIb30BAaHUM XUMHYECKOMN TIOCYIBI
1 000pyI0OBaHMUS.

I[Tpon3BOIUTH BBEIYHUCIICHUS TI0
XAMHYECCKUM YPABHCHUSIM.
Hcrons30BaTh 1pH BBIITOJTHEHUH
YYEeOHBIX 3aJITaHUN TEKCTHI
y4ueOHHKa, CITPABOYHBIE MaTEePUAITBI
(mepuoINYECKYIO CUCTEMY
XUMHYECKUX 3y1eMeHTOB 1. H.
MenneneeBa, TaOJIHUILy pacCTBOPH-
MOCTHU KHCJIOT, OCHOBaHUM U COJICH
B BOJE, DJIEKTPOXUMHUUYECKUN PsiJ]
HaIPs>KEHU METaJLIIOB).
Hcnonb30BaTh NpU BBITIOJIHEHUHU
y4eOHBIX 33JlaHUI U B IIpOIecce
HCCJIE/IOBATENbCKOM NesTEIbHOCTHU
Hay4YHO TONYJISIPHYIO JINTEPATypPy
XMMHYECKOTO COJIep KaHUs,
CIpaBOYHBbIE MaTepHaJIbl, PECypPChI
HNuTepHeTa




Tema 6. O6uras
XapaKTepUCTHKA
XHMHYECKHX
3jeMeHTOB IVA-
rpynimbl.

Yraepoa u KpeMHHI U
HX COeTMHEHU S

(89)

VYraepon, aioTponHbIe MOAU(PHUKAITHH,
pacripocTpaHeHHe B IPUPOE,
(pr3nueckre 1 XMMHUYECKHE CBOUCTBA.
Ancopbuusi. KpyroBopor yrieponas
IpUpoe.

Okcuapl yriiepoja, ux Gu3ndecKue

U XUMHYSCKHE CBOUCTBA, UX JICHCTBHUE
Ha >KUBBIC OPTaHU3MBbI, TOJIyYCHUEC

U TIpUMEHEHUE. DKOJIOTUYECKUE
npoOJIEeMBbl, CBSI3aHHBIE C OKCUIOM
yriepona(IV); runoresa rnoGansHOTO
MOTSTUICHUS KJIMMAaTa; NapHUKOBBIH

3¢ dexT.

YropHas KHCI0Ta U €€ COJIH, UX
(bU3UYECKHe U XUMHUYIECKHE CBOMCTBA,
nosyyeHue u npuMmeHenue. KauectBenHnas
peakius Ha kKapOOHAT UOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY,
MEJIULINHE, MPOMBIIIJIEHHOCTH,
CEJIbCKOM XO3SICTBE.
IlepBoHauanbHbIC TOHATUS 00
OpraHUYECKHUX BEIIEeCTBaxX KakK O
COCUHEHUSIX yTJIEpOJa: OCOOEHHOCTH
coctaBa u crpoeHus. [lousitue o
OMOJIOTUYECKH BaYKHBIX BEIIECTBAX:
)Kupax, Oenkax,

OOBsicHATH O0IIHE
3aKOHOMEPHOCTHU B U3BMEHEHUU
CBOMCTB 251eMeHTOB |V A-rpyninbl
U X COCIUHEHUM C Yy4ETOM

CTPOCHHSI UX aTOMOB.
XapakTepu3oBaTh (PU3NIECKUEC

1 XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB yTriIepoJga U KPEMHUS U UX
COEIMHEHUH (OKCUIOB yIepoaa,
YTOJIbHOM KHUCJIOTHI, KapOOHATOB, OKCHAA
KpEMHHUsI, KDEMHHUEBON KHCIIO-THI,
CHUJIMKATOB), CIIOCOOBI UX TTOJIyUYEeHHUS,
NpPUMEHEHHE U 3HAUCHHUE B TIPUPOJIC U
YKU3HH YEIOBEKa.

OmnpenensaTe KapOOHAT- U CUIIUKAT-
HOHBI B pacTBODE.

OOBSICHITH CYyIITHOCTh
AKOJOTHUYECKUX ITPOOJIIEM,
CBSI3aHHBIX C HaXO0>KJIECHHUEM
YTJIEKUCIIOTO ra3a B OKpYy Karoiien
cpene.

NnmroctpupoBaTh B3aUMOCBSI3b
HEOPraHUYECKUX COEeIUHECHUMN

yrjaepoga U OpraHu4CcCKuX BEIICCTB.

HJ'IaHI/IpOBaTB U OCYHICCTBJISATH Ha
IIPAKTUKC XUMHUYCCKHUC
OKCIICPHUMCHTHI,

S xiacc
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yriieBogax. MarepuaibHOE €IUHCTBO
OPraHNYECKUX U HEOPTaHUIECKUX
COCIMHEHUH.

Kpewmnuii, ero ¢puznueckue u
XUMHYECKHUE CBOWMCTBA, ITOJIyUYCHUC U
IMPUMCHEHUE B DJICKTPOHHUKE.
CoenuHEHUSI KPEMHUS B IPUPOJIL.
OO0urue npencrapyieHUust 00 oKcue
kpemHusi(IV) u xpemHueBo kuciore.
CunukaTthl, UX HCIIOJIb30BaHUE B OBITY,
MEJIUIINHE, TIPOMBIIIIICHHOCTH.
Baxwneiimme cTtpouTenbHbIE MaTEPUAIBL:
KepaMHKa, CTEeKJIO, [IEMEHT, O€TOH,
)kene300eToH. [Ipobiaemsr 6e30macHOTrO
HCITOJIb30BAaHUS CTPOUTEIILHBIX MaTe-
pHaJIOB B MOBCEIHEBHOM KU3HU.
JemMoHCcTpauumn

Mogaenu KpUCTAIIMNYECKUX PELIETOK
anmasza, rpaduTa, MOJIEKYJIbI PULIepe
Ha.

AncopOuusi pacTBOPEHHBIX BEIIECTB
aKTUBUPOBaHHBIM yTiéM. [IpoTuBOTras.
Buneomarepuansl: cuinkaTHas
MPOMBIIIJIEHHOCTb.

Mogaenu MoOneKyJl OpraHu4ecKuX
BEILIECTB.

JlabopaTopHble M NMPaKTHYecKHue PadoThI

JlabopamopHnuiii onvim:
KauecTBenHasi peakiusi Ha KapOOHAT MOH.

MIPOBOAWTH HAOIIOACHUS, AETaTh BBHIBOJIBI
10 pe3yJbTaTaM SKCIEPHMEHTA.

e C(CrnenoBarh npaBuiamM 0€30MaCHOU
paboTel B 1abopaTopuu mpu
HMCTIOJB30BAaHUN XUMHYECKOMN
nocyasl 1 000pyIOBaHUS.

e lcrmonp3oBaTh NpH BBITTOJTHEHUHU
Y4eOHBIX 3aJITaHUI TEKCTHI

y4ueOHHKa, CITPAaBOYHBIE MaTEepHUAITbI

(ITepuoauyeckyro CUCTEMY
XUMHYECKHUX 3y1eMeHTOB 1. H.
MenaeneeBa, TaOIUILy pacCTBOPU
MOCTHU KHCJIIOT, OCHOBAaHUM U COJICH
B BOJI€, DJIEKTPOXUMMHYECKUM PsiJ]
HanpsHKEHUH METalioB).

e lcnonp3oBaTh OpU BBIITOJIHEHUH
y4eOHBIX 33JlaHUI U B IIpOIecce
HUCCIIE0BATEIIbCKOUN NE€ATEIIBHOCTH
HAy4HO IONYJISIPHYIO JINTEPaTypy
XHUMHUYECKOTO COZECpKaHUs,
CIIPAaBOYHBIE MATE€pHUAJIbI, PECYPCHI
HNurepuera




Ilpakmuueckue pabomuwi:

Ne 4. TTonyueHue yriiekuciioro rasa.
KauecTBennast peakuusi Ha KapOOHAT HOH.
Ne 5. PenieHue skcriepuMeHTaaIbHbIX
3azay o reMe «Hemeranbny.
Bovtuucnenusn

— 10 YPaBHEHUSIM XUMHUYECKUX
peakIiuii, €ciIu OJIMH U3 PEareHTOB J1aH B
BHU1€ BOJHOI'O pPacTBOpa C U3BECTHON
MaCCOBOM J1oJiei

Pa3nen 3. Merasuibl u ux coequnenns (20 u)

Tema 7. O0mme
CBOHCTBAa METAJIJIOB

(4 9)

OO011ast xapakTepUCTHKA XUMHYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH
ux noJjioxkeHus B llepuoanyueckoit
CHUCTEME XMMHYECKNX IJIEMEHTOB

J. . MenpeneeBa U CTPOCHHUSI aTOMOB.
Ctpoenue MeTaiuioB. MeTtajuimueckas CBsA3b
A METAJUIMYECKasi KPUCTALIMYECKAst
pemérka. DIECKTPOXUMHYECKUU PsiJl
HaNpsDKEHUN MeTaioB. du3nydeckue u
XUMHYECKHE CBOMCTBA MeTaiioB. Ob1ue
CIIOCOOBI MOJYYEHUS] METAJUIOB.

PackprIiBaTh CMBICT H3y9YaeMBbIX
MOHSITUH U NPUMEHSTh 3TH
MOHSITHS TPY ONMUCAaHUH CBOWCTB
BEIIECTB U UX IIPEBPAILICHUM.
OO0OBACHITE 00I1II1E
3aKOHOMEPHOCTH B U3MCHCHUH
CBOICTB DJIEMEHTOB METAIJIOB U UX
COCTUHCHUM C YUETOM CTPOCHUS UX
aTOMOB.

XapaKkTepu30oBaTh CTPOCHHE
METaJIJIOB, 001IHEe (PU3UIECKHUE U
XUMHYECKHE CBOMCTBA METAJIIIOB.

S xnacc
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IMonsiTHEe O KOPPO3UU METAJIOB U
OCHOBHBIE CITOCOOBI 3aIIUTHI OT KOPPO3UH.
CmiaBsl (cTalib, 9yTyH, AIOPATTIOMUHUN,
OpoH3a), UX MIPUMEHEHHUE B OBITY U
MMPOMBIIIJICHHOCTH.

JdeMoHCcTpanuu

O3HakOMIJICHHE C OOpa3IiaMu METaJLUIOB U
CILIaBOB, UX (PU3HUUYECKUMH CBOWCTBaMU.
Mogaenu KpUCTATUIMYECKUX PEIIETOK
METaJIJIOB.

Buneomarepualibl: KOppO3Us METAIIIOB.

JlabopaTopHble M MPaKTH4YeCKHe padboThl
JlabopamopHnsie onvimui:
O3HakomJieHHEe ¢ oOpa3llaMH CIJIaBOB
METaJJIoB.

3aBUCUMOCTh CKOPOCTH  pPEaKIuH
MeTaaia € KHCJIOTOM OT MPUPOIBI
Meraia.

Boiuucnenus

— 110 YPaBHEHUSIM XUMHYECKHUX
peakInii, €ClI OJMH U3 PEarcHTOB
COJICPXKUT ITPUMECH

XapakTepuzoBaTb OOIIHUE CIIOCOOBI
IOJIyYEHHSI METAILJIOB.

CrnenoBarth npaBuiam 60€30MaCHOU
paboTeI B 1abopaTopuu mpu
HMCTIOJB30BAaHUN XUMHYECKON
rnocyasl 1 o00pyIOBaHUS.
[Tpon3BOANTH BBIYUCIICHUS MO
XAMHWYECKUM yPaBHEHUSIM.
Hcnonp30BaTh OpH BEIMTOJTHEHUH
Y4eOHBIX 3aJITaHUI TEKCTHI
y4eOHHUKa, CIIpaBOYHBIC MaTSPHUAITBI
(ITeproanyeckyro cUCTEMY
XUMHYECKUX 3y1eMeHTOB 1. H.
MenneneeBa, TabJIHIly pacTBOPH-
MOCTHU KHCJIOT, OCHOBAaHUM M COJICH
B BOJIE, DJIEKTPOXUMMHYECKUM PsiJ]
HaIPs>KEHU METaJLIIOB).
Hcnonb30BaTh NpU BBITIOJIHEHUHU
y4eOHBIX 3aJlaHUI U B IIpOIecce
HCCJIEIOBATENbCKOMN NEsTETbHOCTHU
Hay4HO TMONYJISIPHYIO JINTEPATypPy
XMMHYECKOTO COJIep KaHUs,
CIpaBOYHbIE MaTepHaJIbl, PECYpPChI
HNurepHera.

Tema 8. Baskueiimue
METAJLJIbI M UX

COeIUHEHU
(16 9)

Ilenounrie MmeTawibl. [lonoxeHue B
Ileproguueckoi cucteMe XUMHUYECKHUX
sneMmeHToB JI. 1. MenneneeBa, ctpoeHue
aromoB. HaxoxaeHue B nmpupo/ie.

OOBICHITEL 001IIME
3aKOHOMEPHOCTH B U3MECHCHUH
CBOMCTB DJIEMEHTOB METAIJIOB B
rpyIiax U UX COSITMHCHHUN C
Y4ETOM CTPOEHUS UX aTOMOB.

1 ximacc
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dusndeckue 1 XUMHYECKHUE CBOUCTBA
(ma mpumepe Hatpusi U Kaius). OKCUIbI U
THUJPOKCUABI HATPHUSI U KaJIUsl.
I[Ipumenenue menouYHbIX METAJUIOB U UX
COCIMHCHUM.

[IlenoyHo3eMeNnbHbIE MeETaLIbl MarHui
U KaJIbIIUH, cTpoeHue aToMoB. [lonoxxenue
B Ilepuognyeckoil cUCTeME XUMUYECKUX
anemeHnToB /1. 1. Menieneena.
Haxoxnenune B nnipupone. Pusndeckue u
XUMHYECKHE CBOicTBa. BakHelmme
COCZIMHEHUS KaJbIUs (OKCHU, THIPOKCH]I,
cosn). JKECTKOCTH BOJIBI M CITOCOOBI €
YCTpaHEHHUSI.

Amromuauii. Ilonoskenue B
Ilepunoanyeckoi cucteMe XUMHUYECKUX
snemeHTOB [l. 1. MenneneenBa, cTpoeHue
aToMma.

Haxoxxnenune B npupojae. dusnyeckue u
XUMHUYECKHE CBOMCTBA. AMMOTEpHBIC
CBOMCTBa OKCH/Ia U TUAPOKCHUIA.

Kenezo. [Tonoxenue B [lepuoaudeckoit
CHUCTEME XNUMHUYECKHUX DJIEMEHTOB

. . MenpeneeBa, CTpOCHUE aTOMa.
Haxoxnaenue B nipupojse. Pusnyeckue

XapakTepu3zoBaTh QU3NIESCKUE U
XUMHYECKHE CBOMCTBA MPOCTHIX
BEIIECTB METAJUIOB U X
COeMHEHUN (OKCUI0B,
TUAPOKCHUJIOB, COJIEH), CITOCOOBI UX
MOJIy4YCHUSs, IPUMCHEHUC U
3HAYCHUE B IIPUPOJIC U KU3HU
qeJI0OBeKa.

PacriozHaBaTh ¢ IOMOIIBLIO
KQYEeCTBEHHBIX PEAKIIUN HOHBI
METAJIJIOB (MarHusl, aTIOMUHUS,
IIUHKA, JKeJie3a, MEeJI! ).
ITirarnpoBaTh U OCYIIECTBIISTH Ha
MPAKTUKE XUMHUYICCKUEC
AKCHEPUMEHTHI, MIPOBOJIUTH
HaOJII0IeHUs, IeJaTh BBIBOABI IO
pe3ynabTaTam SKCIEepUMEHTA.
CrnenoBaTh TmpaBWjaM 0Oe€30ITacHOM
paboThl B JmabopaTopuu npu
HCIIOJIb30BAaHUHU XMMHUYECKON MOCYIbI
1 000pyIOBaHUSI.

[TpouszBoaute BBIYMCIICHUS no
XUMHUYECKUM YPaBHEHUSIM.
BricTpanBarth pa3sBEPHYTHIE

MUCbMEHHBIE U YCTHBIE OTBETBHI C
omopoilt Ha  uHPOpMALIUIO U3

y‘Ie6HPIKa n CIIPABOYHBIX
MaTcpualioB, I'paMOTHO
HCITIOJIb30BAaThb H3yquHBIﬁ

MOHATUHHBIN anmnaparKkypca XMMHU.




U XUMHU4YeCcKue cBoucTBa. OKCHUIIBI,
ruzpokcuabl u conu xeneza(ll)

u xenesa(IIl).

JdeMoHCcTpanuu

B3aumoaeiictBue HaTpus ¢ BOJIOU.
OkpamnmBaHue TIaMEHA MOHAMU HATPUS
U KaJusl.

OkpamnmBaHue TUIaMEHU MOHAMU
KaJIbITUS.

B3aumopeiicTBrue okcuga KajlbIUs C
BOJIOM.

Buneomarepuanbl: ropeHue Kele3a B
KHUCJIOPO/IEe U XJIOpE.

JlabopaTopHble U MpaKTHYeCKHe PAGOTHI
Jlabopamopnvie = onvimuwi:
O3zHakomJIeHHe ¢ 0Opa3aMu aJTIOMHUHUS U
€ro CIJIaBOB.

AwmdoTepHbIe CBOWCTBA THAPOKCHIA
AITFIOMUHUS.

KauecTBeHnHble peakiny Ha HOHBI

JKeresa.
Tlpakmuueckue pabomeor.

Ne 6. JKécTkoCcTh BOIBI 1 METOABI €6
YCTpaHCHHUSI.

Ne 7. PenteHue 3KCIIepUMEHTATbHBIX
3a7a4 o TeMe «MeTaib.

Buviuucnenusn

— 10 YPaBHEHHUSIM XUMHYECKUX
peaknuii, €eCiavu OAUH U3 PpeareHTOB Jl1aH
B U30BITKE WJIU COACPIKUT NPUMECH;

— MAaCCOBOM J10JIM BBIXOJA IIPOJAYKTa
peaknuuu

HNcnonp3oBaTth IIpHU BBIIIOJIHCHUH
y4eOHBIX 3aJaHUN U B IIpOLIecCe
HMCCIEeN0BAaTEIbCKOM NesITEIbHOCTH
Hay4HO IIOILYJIAPHYIO JIUTEPATYPY
XUMHYECKOTO COACPKAHUS,
CIPaBOYHBIE MAaTEPHAIIBI, PECYPCHI
HNurepuera

S ximacc

Ccbuika
yaklass.ru




Paznen 4. Xumus u okpyxawomas cpeaa (3 4)

Tema 9. BernecrBa n
MaTepHuaJIbl B )KH3HHU

Je10BeKa
(3 )

HoBbie maTepuasibl 1 TEXHOJIOTHH.
BemiectBa u marepuaibl B MOBCEIHEBHOM
’)KU3HU 4YeJI0BeKa. XUMHUS U 3[J0POBbHE.
be3onacHoe ncnoiap30BaHUe BENIECTB U
XAMHYCCKUX PEAKIHH B OBITY.
IIpupoHbIE HICTOYHUKH YTJIEBOAOPOJIOB
(yross, npupoIHbIN ra3, HeTh),
MPOJIYKThI UX TepepadbOTKHU, UX POJIb

B OBITY ¥ MIPOMBITIICHHOCTH.

OCHOBBI 9KOJIOTUYECKON TPAMOTHOCTH.
XuUMHUYECKOe 3arpsi3BHEHNE OKPYKaro-

men cpeapl (mpeaeabHO JIOITyCTUMAas
KoHteHTparus Bemniects — [1/1K).

Ponp xuMuu B pelieHur 3KOJIOTHYECKUX
npoosieM

XapakTepu3oBaTh pOJIb XUMHUH B pa3-
JIMYHBIX cepax AesaTeILHOCTH
JII0JIeH, OCHOBHEIC BEIIlECTBA U
MaTepUuaibl, IPUMEHSIEMbIE B )KU3HU
COBPEMEHHOT O YeJIOBEKA.
OOBSCHSATH yCI0BHUSI 0€30MaCHOTO
UCIIOJIb30BAaHUS BEIIECTB U
XUMUYECKUX PEaKIIUU B OBITY.
AHaIMM3UpPOBaTh U KPUTHUECKH
OIICHUBATH HH(MOPMAITUIO O BIUSTHUU
MMPOMBITIIIICHHOCTH, CEIBCKOTO
X035MCTBa, TPAaHCOOpPTa U JIp. Ha
COCTOSTHUE OKPY>KarOIIeH CpeIbl.
YMeTh OKka3bpIBaTh NEPBYIO MOMOIIb
OPUXUMHYECKUX OXKOrax U
OTpPaBJIICHUSX.

[Ipunumats yyactue B 00Cy ) KIACHUU
npoOJieM XUMHUYECKOH U
SKOJIOTUYECKON HalpaBJIEHHOCTH,
BBICKAa3bIBaTh COOCTBEHHYIO
MO3ULIHIO T10 TIpobieMe U
npeajgaratb BO3MOXHbBIE IYTH €€
peuieHusl.

S kiacc

CchLika
yaklass.ru
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