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INOACHUTEJIBHASA 3AIINCKA

Pabovas nporpamMma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHusi COCTaBJICHA B
cooTBeTcTBUU ¢ DenepanbHbIM 3aKOHOM OT 29 nekabps 2012r. Ne 273-03 «O6 o6pa3zoBaHuU B
Poccuiickoit ®@enepanumn», TpedoBanusMu DepepanbHbIX FOCYJApPCTBEHHBIX 00pa3oBaTEIbHBIX
CTaHJApTOB OCHOBHOro ooOumiero oOpa3zoBanus, denepanbHOl 00pa30BaTENbHONW MPOrpaMMbl
OCHOBHOTO 00miero oOpa3zoBaHus, nporpamMMoil Boctutanus MAOY «/HKeHepHBIH TuIen
HI'TY», ¢ yuéroM KOHIENIMH TPENoJaBaHWs y4eOHOrO mpeaMera «XHUMHS» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoit ®enepaunn u YcraBa MAOY «HxeHepHbIi
maneit HI'TY».

[Ipy W3y4eHWH XUMHM HAa YpPOBHE OCHOBHOIO O0IEro oOpa3oBaHUs Ba)XHOE 3HAYCHHE
nproOpenu Takue e, Kak:

— ¢opMHpOBaHNE HMHTEIUIEKTYAJIIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K camM000pa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHUH, CIOCOOHOW aJanTHpoBaThcs K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HaIllpaBJIEHHOCTb OOy4YeHMsI Ha CHUCTEMaTHYecKoe NpuoOIIeHne OoOydaroumxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(bopMHPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— obecrieueHue YCIOBUH, CHOCOOCTBYIONIMX MPHOOPETEHUIO OOYYArOIIUMUCS —OIBITa
pa3sHOOOpa3HOM JEeSATEIbHOCTH, MO3HAHUS M CaMOIIO3HAHMSA, KIIFOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHII ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIS1 PA3JIIMYHBIX BUAOB JESTEIbHOCTH;

— ¢opmupoBanue o01mel GyHKIHMOHAIBHON U €CTEeCTBEHHO-HAYYHOH I'PaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATH M OLICHUBATDH SIBICHUS OKPYXKAIOLIETO MUPA, UCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMMH, MPUMEHATh MX IpH peleHUH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU IE€ATEIBHOCTH;

— ¢opMupoBaHue y 00yJaromuxcs T'yMaHUCTUYECKUX OTHOIIEHUH, MTOHUMaHMs LIEHHOCTH
XUMHUYECKMX 3HaHWM U1 BBIPAOOTKM 3KOJOTHYECKH LEIecO00pa3sHOro MOBEAECHUS B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHMS CBOETO 370POBbS M OKPYXArOLIeW MPUPOJHOU
Cpelibl;

— pa3BUTHE MOTHBALUU K 00y4EHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis 1 HalPaBJICHHOCTHU AajJbHENUIIero 00yueHus.

3anaya yueOHOro mpeamera cOCTOMT B (POPMUPOBAHUU CUCTEMBI XMMHUECKUX 3HAHUN —
BaXHEHIINX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETUYECKUX IMOJIOKEHUH, TOCTYIHBIX 00001IIeHnI
MHUPOBO33PEHYECKOr0 XapaKkTepa, A3blka HayKH, B MPUOOIIEHUN K HAYYHBIM METOAAaM MO3HAHUS
OpY M3Y4YEHUH BEIIECTB M XUMHUYECKUX peakuuii, B (opMupoBaHMM U DPa3BUTUHU
MO3HABATEIbHBIX YMEHMM W UX TMPUMEHEHWH B Yy4yeOHO-TO3HABAaTENbHOM M  ydeOHO-
UCCIIEI0BATEIbCKON JAEATEIbHOCTH, OCBOCHUHU MPaBUII O€30M1acHOr0 0OpaIIeHus C BeleCTBAMU B
MTOBCEJHEBHOM KU3HH.

3HaHUE XUMUH CITY>)KUT OCHOBOH 17151 (YOPMUPOBAHHMSI MUPOBO33PEHHSI 00YYaIOIIEerocs, ero
MPEJICTaBICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUpYEMbIe XUMUEH
IPEJCTAaBICHUS O B3aMMOIPEBPAIICHUAX YHEPTUU U 00 SBOJIIOLIMH BEIIECTB B MPUPOJE, O MYTIX
pelieHuss TI00albHBIX MPOOJIEM YCTOMYMBOTO pAa3BUTHS YEJIIOBEYECTBA — CHIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U IKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3ApaBOOXPAHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peajln3allii BO3MOXKHOCTEN JJIsi CaMOpPa3BUTUSL U (POPMHUPOBAHUS KYJIbTYPHI
JTUYIHOCTH, €€ 001Iel 1 (PYHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B ((OPMUPOBAHHME MBIIIICHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JEeSITEeNbHOCTH,  JKCIEPUMEHTAIbHBIX U
UCCIICIOBATEIIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKU3HM, TaKk U B
npoQeCCHOHATIBLHON 1A TEITbHOCTH;



3HAKOMHUT CO CHENM(PUKON HAYyYHOTO MBIIUIICHHS, 3aKJIQJbIBACT OCHOBBI IIEIOCTHOTO
B3IJI511a HA €IUHCTBO MPUPOBI U YETIOBEKA, SIBJSETCSI OTBETCTBEHHBIM 3TAalloM B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOLIHXCS;

crnocobcTByeT (HOPMHUPOBAHHMIO IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HAaHUSIM, K TPHPOJIE, K 4YENOBEKY, BHOCHUT CBOH BKJAJ B SKOJOTHYECKOE 0Opa3oBaHHE
oOyJaronuxcs.

JlanHple HarpaBiieHHs] B OOYYEHHH XHMHU OOECIEUMBAIOTCS CHEIM(PHUKON CONEpKAHUS
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCA TEJaroruuyeckd aJanTUPOBAaHHBIM OTpPaKeHHUEM
0a30BOM HAyKU XMMUU Ha ONPEJCIEHHOM dTarie €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOrO 0OIIEro oOpa3oBaHUsS OPUEHTHPOBAH HA OCBOCHHE
00y4arolMMUCs CUCTEMbI IEpBOHAYAIbHBIX IMOHATHUI XMMHUHU, OCHOB HEOPraHUYECKON XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUN OPTaHUYECKOW XUMUMU.

CrpykTypa cojaep:kaHUsl MPOTrpaMMBbl MO XUMHU C(HOPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa K e€ uszydyeHuro. CojaepixaHue CKJIAJbIBACTCSA W3 CHUCTEMbI MOHATHUM O XMMUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMbl IOHATUH O XUMHUYECKOM peakuuu. OOe 3TU CUCTEMBI
CTPYKTYPHO OPraHU30BaHbl IO MPUHILMITY IOCJIEI0BATEIBHOTO PA3BUTHUSI 3HAHWKW HAa OCHOBE
TEOPETUYECKUX MIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOI'O YUYE€HHS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMHUH;

— YYE€HHUA O CTPOEHUHU aToMa U XUMHUYECKOU CBS3H;

— MpeACTaBJIEeHUIN 00 3JIEKTPOIUTHUECKON IUCCOLMALINY BELIECTB B paCTBOpax.

Teopernueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH IMOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JPYromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W MPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPAKTUYECKOT0 IPUMEHEHUS U MOJTYYeHHs U3ydaeMbIX BEILECTB.

OcBoeHue MporpamMmbl MO XHMHH CHOCOOCTBYET (OPMHUPOBAHUIO TNPEACTABIECHUS O
XUMHYECKON COCTAaBIAIOIIEH HAYYHOM KAapTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM IpUPOJBI,
LIEHHOCTHOTO OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM IT03HaHUs B Hayke. M3ydyeHne xummun
IPOUCXOAUT C TMpPHUBJICYEHHEM 3HAHUNW W3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxkpyxatomuid Mmup», «buonorus. 5—7 knaccel» u «®duzuka. 7 Kiacey.

[Tpu u3yyeHUn XUMHUHU MIPOUCXOTUT (POPMUPOBAHNE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JIEATETbHOCTH YelloBeKa U KaK OJJHOTrO
13 KOMIIOHEHTOB MUPOBOM KYJIbTYPBHI.

OOw1ee 4ncino 4acoB, OTBEAEHHBIX JUIS M3YyYEHHMs XMMUU HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanms, coctaBisieT 136 gacos: B 8 kiacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
qacoB (2 yaca B HEZEII0).

Y4eOHO-MeTOANYECKOE U MAaTEPUAIbHO-TEXHUYECKOe o0ecrieyeHune
o0pa3oBaTeIbHOIO Npoiecca
Jlureparypa aJd 00y4yarommXxcst

1. Tabpuensn O.C., Ocrpoymon N.I'., Cnanko C.A. Xumus. 8 xiacc. bazosblii yposenb. AO
«M3narensctBO «IIpocBemenuey», 2025
2. TabpuensH O.C., OctpoymoB WN.I'., CnankoB C.A. Xumus. 9 kmacc. ba3ossnii ypoBerb. AO
«M3parensctBO «lIpocsemenuey, 2025
3. Kuura mmst ureHuWs mo HeopraHWdeckod xuMuu. KHura s ydammxcs B 2-X YacTsX.
Cocrasutens B.A Kpunman.-M.: IIpocsemenne, 1993r.
Jlureparypa AJisl yYuTeJ s

1. T'abpuensa O.C., JlpicoBa I'.I'. Xumusa. 8 xmacc. ba3oBwiii ypoBenn. IIpoBepounbie u
KOHTpoJbHBIE paboTsl. AO «M3natenscTBo «IIpocBemienue».



2. T'abpuensa O.C., Jlsicoa I'.I. Xumms. 9 xmacc. bazowelii ypoBeHb. I[IpoBepounbie u
KOHTpoJIbHBIE paboThl. AO «M3narenscTBo «IIpocBemenue.
3. I'abpuenssn O.C., CrnagkoB C.A. Xummus. 8-9 kmaccel. bazoBeiii ypoBeHb. MeTommueckoe
nocobue k yueonunkam O. C. I'abpuensna, 1. I'. Octpoymona, C. A. Cnaakosa.
Lu¢posrie o0pa3oBaTeIbHbIe pecypchbl H pecypebl cetd MHTepHeT

1. Bubamoreka I{OK https://m.edsoo.ru/7f41837¢c

2. Xwumus 8 kimacc. Xumus 9 kiacc. OO0 «Skmace» https://www.yaklass.ru/

3. Xwumus 8 kiaace. Xumus 9 kimacc. OO0 «dokc-popay» https://foxford.ru/wiki/himiya

4, Xwumwus. 8 knacc. Xumus 9 kinace, DI'TAOY JIT1IO "Axkagemus Munnpocsemienus Poccun”
https://apkpro.ru/

5. Xwumug, 8-9 knaccel, TAOY BO MI'MY

6. Xwumus, 8-9 knaccer, OO0 «CBEPOBPA30OBAHUE»

7. Tlopran ®UIIM -~  denepanbHblii  HUHCTUTYT  NEAATOTHYECKUX  HU3MEpPEHUI
http://www.fipi.ru

8. Xumus. 8-11 xnacc: bubnmoreka 3meKTpOHHBIX HarisAHbIX nmocobuit (OO0 "Kupumn u
Medoauii"; @1 DMTO)

9. Xwumus. 8 knacc: MynpTuMenuiinoe yueOHoe nocodue HoBoro oopaszua (MEINA)

10. Xumusa (8-11 kmacc) BupryanpHas maboparopus: YueOHOE 3IIEKTPOHHOE H3/IaHuE
(JIaboparopust cucremsr MynbTuMeana, Mapl ' TV)

TexHu4YecKHne cCpeacTBa

[lepcoHanbHBIN KOMITBIOTEDP C IPUHTEPOM
WNHTepakTUBHAsA JOCKa
MynbTUMEIUINHBIN TPOEKTOP
AKycTudeckas cucreMa
MarautHo-MenoBas 10CKa

agrwdE

IleuaTHbIe MocoOus

KommiekT mirakaToB 1o TeXHHUKE OS30IMacHOCTH

Ilepnonnueckas cucrema xumudeckux 3neMeHToB .M. Menneneena
PacTBOopuMOCTB CcOJEl, KUCIOT U OCHOBAaHUN B BOJE

N3MeHeHune BeTa HIMKATOPA B PA3JIMYHBIX Cpeaax
DNEKTPOXUMUYECKUN P HAPSHKEHUN METAIIJIOB

KoMIuiekT mopTpeToB yUeHBIX-XHMHKOB

Cepust TaOIMII 10 HEOPTAHUIECKOU XUMHH

Cepust TaOIUI] IO OPTaHUYECKOW XUMHUHU

Cepust TaOIUIL 10 XUMUYECKUM TTPOU3BOACTBAM

LCoNoOARWNE

Y4eOHO-IpaKkTH4YECKOe U Y1eOHO-/1a00paTOpHOE 000py/I0BaHHE

Ne Koi-
HazBanue
/1 BO
1. VueGHo-mpakTH4ecKoe B y4eOHO-1abopaTopHOE 000PYI0BaHUE
[Tpubops1. HaGopsl mocy/bl ¥ 1a0OpaTOPHBIX MPUHAIIICKHOCTEH IJIST XUMUYECKOTO
HKCIIEPUMEHTA
1.1. |Annapar qjist AMCTHIIISIUN BOJIBI

1.2. |Bechl TeXHHUYECKHE C pa3HOBECAMH

1.3. [KoMIuiekT HarpeBaTenbHBIX TPUOOPOB
1.4. |Cronuk mognLeMHBIN

N[ ||
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1.5.

[[ITatuB 1ab0OpaTOPHBIN OOJIBIITON

1.6.

11cTOYHHK BBEICOKOTO HaIPAKCHUA

1.7.

Komiiext 3H€KTpOCH36)KeHI/I${

1.8.

Habop ¢nakoHOB U1 XpaHEHUs PaCTBOPOB

N IILS

2. Crenanu3upoBaHHbIe TPUOOPHI U aNapaThl

2.1.

Anmnapat JJ1s1 IpOBeACHUA XUMUYecKuX peakiuid AIIXP

2.2.

Ha60p JJIs1 OIIBITOB 110 XUMHHU C SJICKTPUICCKHUM TOKOM

2.3.

HpI/I60p JJI JEMOHCTPAIMK 3aKOHAa COXPaHCHHA MAaCChl BEICCTB

2.4.

[IpuGop 1t KILTIOCTPAIIMU 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEeaKIuu OT
YCIIOBUI

2.5

[IpuGop 11st B5eKTposIHM3a coieh

2.6

IAnimapart juist nonydenus ra3zon (Kunna)

2.7

TepMoMeTp 27IEKTPOHHBIN

N[~ = [k

3. KoMmiekTsl JI J'Ia60paT0prIX OIIBITOB U IIPAKTUYCCKUX 3aHATUH 10 XUMUH

3.1.

HaGop mpruOopoB, MOCYABI U PUHAIICKHOCTEH IS YYEHUIECKOTO SKCIIEPHUMEHTA
(MukposabopaTopus)

3.2.

[Tprbop 1y1st MoTrydeHus ra3oB (J1a00paTOpHEIiT)

15

3.3.

Becbl 1abopaTopHbIe 2JIEKTPOHHbBIE

15

3.4.

Becnol 1u1s coinyunx marepuanos 10 200 rp. ¢ rupsimMu

4. Monenu

4.1.

Habop mMozeneil KpUCTAIUTMUECKUX PEHIeTOK

[HEN

4.2.

Habop a5 cocTaBieHusi 00beMHBIX MOJIENIEH MOJIEKYIT

N

5. HarypanbHbie 00BEKTHI U KOJUICKITUU

5.1.

ATIOMUHUH

5.2.

KaMmeHHbII yroib ¥ NPOIYKTHI €ro nepepadoTKu

5.3.

MeTalibl U CILIaBhI

5.4.

CTekio u HU3ACIINUA U3 CTCKIIa

5.5.

Hedts 1 mpoaykTsl ee nepepaboTKu

5.6.

[[macTMaccel

5.7.

Tomuso

5.8.

YUyrys u crans

5.9

BosiokHa

5.10.

[[Ixana TBeprocTH
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6. PeakTUBEI

6.1.

Ha6op Ne 1 OC «Kucnotem»

6.2.

Ha6op Ne 2 OC «Kucnoren»

6.3.

Ha6op Ne 3 OC «I"'uapokcubi»

6.4.

Ha6op Ne 4 OC «Oxcubl METAIIIIOBY

6.5.

Ha6op Ne 5 OC «MeTtamibh»

6.6.

Ha6op Ne 6 OC «lllenoyHble U MIET0YHO3EMENBHBIE METAIIIBI

6.7.

Ha6op Ne 8 OC «I"anoreHb»

6.8.

Ha6op Ne 9 OC «"anoreHuap»

6.9

Ha6op Ne 10 OC «Cynwdartsel. Cynbbhutsl. Cynbpuash»y

6.10.

Ha6op Ne 11 OC «KapOoHatsi»

6.11.

Ha6op Ne 12 OC «Docdatsl. CHIMKATBD»

6.12.

Ha6op Ne 13 OC «Aueratbl. Pomanuab

6.13.

Ha6op Ne 14 OC «CoenvuHenus Maprasia

6.14.

Habop Ne 15 OC «CoennHeHHs XpoMay

6.15.

Ha6op Ne 16 OC «Hurpatsi»

6.16.

Ha6op Ne 17 OC «MHaukaTtops»

N R




6.17.|Ha6op Ne 18 OC «MwunepasibHbIC YA0OPSHUS

6.18. [HaGop Ne 19 OC «YrneBomopoabi»

6.19. [Ha6op Ne 20 OC «Kucnmopojcoaepkaiire OpraHuuIeCKie BEIeCTBa»
6.20. [Ha6op Ne 21 OC «KucnoTel opraHudecKue»

6.21. [HaGop Ne 22 OC «YrieBosbl. AMUHBI»

6.22.[Habop Ne 24 OC «Matepuaibi»

RlR|lR|RkR-

COJAEPKAHUE OBYYEHUA

8 KUIACC

IMepBoHayajibHBIE XUMHYECKHE MOHATHS

[Ipeamer xumuu. Ponb XMMHM B KHM3HM 4YellOBeKa. XUMHUs B CUCTEME HayK. Tema u
BeulectBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrosiHue BemiecTB. Ilonstue o
MeTOJIaX MMOo3HaHus B XUMUHU. YucTeie BemiecTBa U cmecu. CiocoObl pa3ieieHus cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJeMeHThl. CHUMBOJBI XMMHYECKHUX JJIEMEHTOB.
[IpocTsie U cllOKHBIE BEelIeCTBa. ATOMHO-MOJIEKYIIIPHOE yUEHUE.

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XMMHUYECKHMX OJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAs MOJIEKYIIApHas
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemectBa. Monbs. MonsipHas macca. B3auMocBs3b KOJIHWYECTBAa, MacChl H
YHCIIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel mo opMmynaM XMMHUYECKHX COCTUHCHUM.

Ou3nyecKkue M XUMHUYECKHE SBJICHUSA. XUMHYECKas peakuus U e€ MPU3HAKH. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kinaccudukanus XMMUYECKUX PEaKIui
(coemuHeHus, pa3IoKEeHHsI, 3aMeIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKON MOCYAOH, mpaBuiaMu pabOThl B a0OpaTOpuH W MpuéMamMu
oOpareHusi ¢ J1aboOpaTOpHBIM O0OpPYJAOBaHUEM, M3YYEHHE M ONMUCAaHUE (DU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HAOMI0AeHHEe (PU3HUECKUX (TIJIaBJIeHUE BOCKA, TastHUE Jba,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJCHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaTMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOH) SBICHU, HaOIt0IeHue
U ONHWCAaHWE TMPU3HAKOB MPOTEKAHHWS XUMHUYECKMX peakuui (pas3jioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJOpHUIOM Oapusi, pa3ioxeHue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pacTBopoM coiu menu (II), m3ydenwe crocoOoB
pa3ieNieHuss CMeceil: ¢ MOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BHIApUBAaHUE, JAUCTUILIALINA,
XxpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOJIeHHEe U ONHCaHue
pEe3yNbTAaTOB MPOBEAEHUS OMbITA, WUIIOCTPUPYIONIETO 3aKOH COXPAHEHUS MAacCChl, CO3/IaHUE
MoIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaskHeiiue npeacTaBUTe M HEOPraHUYECKHUX BelEeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 37€MEHT M MPOCTOE BEHIECTBO.
Haxoxnaenne kucnopona B npupoje, Gu3nuecKkue U XMMHUECKHUEe CBOWCTBA (peaKiud TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl TMoJlyueHUs KUCIOpoJa B Jaboparopuu u
MPOMBINIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — aloTporHas MOAN(PUKAIUS
KHCIIOpO/ia.

TemnoBoit 3PQPexT XUMHUYECKOW peakluu, TEPMOXMMHUYECKHE YpaBHEHHUS, HK30- U
SHIOTEPMUYECKHE peakuuu. TOoIaMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — onemeHT M mpoctoe BemiecTBo. HaxokaeHue Boxopoaa B IPUPOJIE,
buznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNydeHus. KucioTer u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy&€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®dusnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PactBopbel. Hacelmennesle u
HEHACBHIIIEHHbIE PacTBOpHL. PacTBopuMOCTh BellecTB B Bojae. MaccoBas J0Jsl BELIECTBA B



pactBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoOJbl B IpHUpoAe. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus nHeopranmdeckux coenuHeHuit. Oxcuapl. Knaccuduxanuss oxcuios:
cojeoOpa3zymomue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcnoBanus. Krnaccupukanuss OCHOBaHMA: IIENOYM W HEPACTBOPHUMBIC OCHOBAHMSL.
Homenkiatypa ocHoBaHuid. Pu3nueckMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBAaHUM.

Kucnoter. Knaccudukanus xucinor. Homenkiarypa kuciot. @u3ndeckue U XUMHUYECKHE
cBoiicTBa kucior. Psan akruBnoctu metamuioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. dusnueckue U XUMUYECKHE CBoMcTBa cosied. [lomydenue
COJICH.

['eneTnueckast CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KauyeCTBEHHOE OMpE/IeNICHUEe COAEPKaHU KUCIOpOAa B BO3IyXe, MOJIydeHHE, COOUpaHue,
pacno3HaBaHUE M HM3yY€HUE CBOICTB KUCJIOpOJA, HAOIIOJEHUE B3aUMOJACHCTBUS BEILECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0pa3laMy OKCHJIOB M ONHCAaHWUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWE, paclO3HaBaHHE U
U3YYEeHHUE CBOWMCTB BOjAOpoaa (TropeHue), B3auMojencTBue Bojopoaa c¢ okcugom meau (II)
(BO3MOHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEpHUAJIOB), MCCIEAOBAHNE OOpPa3I[0B HEOPraHWYECKUX BELIECTB Pa3IMUHBIX KJIACCOB,
HAOIIO/IEHUE W3MEHEHHSI OKPAaCKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYeH, M3yueHue
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C METaJlJlaMu,
peakuuii HeWTpaiau3alud, MOJyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJIHOTO
MeTaJula IpyruM U3 pacTBOpa COJIM, PEeIICHNE SKCIIEPUMEHTAIBHBIX 33]1a4 110 TeMe «BakHelnmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3akoH u Ilepuognueckass cucrema xumuuyeckux 3jemenros /. WU.
Menpneseea. Ctpoenune aToMOB. XUMHYECKasi CBSA3b. OKHCIUTETbHO-BOCCTAHOBHTEIbHbBIC
peakuun

[TepBble MOMBITKY KIACCUPUKALINN XUMHUUECKHUX dJIeMeHTOB. [IoHsATHE O Tpynmax CXOTHBIX
9JIEMEHTOB (ILEJOYHBbIE M IIE€JIOYHO3EMENbHbIE METaUlbl, TaJOreHbl, WHEPTHBIC TIa3bl).
DJeMEeHTBI, KOTOpble 00pa3yIoT aM(OoTepHbIE OKCUIIBI U THAPOKCU/IBI.

Ilepnonnueckuit  3akoH. Ilepmogmueckas cucTeMa XMMHYECKUX JJIEMEHTOB /I
. Menneneesa. Kopotkonepuoanas u amuHHONepuoaHas ¢opmbl [leproanueckoir cucTtembl
xumudeckux sneMmeHtoB . W. MenneneeBa. Ilepuogast u rpynmbl. PU3HMYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocrtaB aTomHbBIX sAnep. HM3oromsl. Onektponbl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB INepBBIX 20 XUMHUECKUX 3JIeMeHTOB [leproanyeckoil cuctemMbl
H. W.MenneneeBa. XapakTepUCTHKA XHWMHYECKOIO OJJEMEHTA IO €ro IMOJOXEHUIO B
Ilepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUSI PAINYCa aTOMOB XMMHUUYECKHUX 3JIEMEHTOB, METANINYECKHUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue llepnoamyeckoro 3akoHa u [leproguueckoil CUCTEMBI XUMHYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpaykJaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMnoJIsipHast) CBA3b.
ONEKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. VloHHAas! CBS3b.

Crenens okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl okucneHus
U BOCCTaHOBJIEHUA. OKHUCIUTENN U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepumMeHm:

U3ydeHre OOpa3loB BENIECTB METAIOB M HEMETAUIOB, B3aUMOJCHCTBUE THIPOKCHIA
[IMHKA C PacTBOPaMU KUCJIOT U IIEI0YEH, MPOBEICHHUE OIBITOB, WUTIOCTPUPYIOIIUX MPHUMEPHI
OKHCITUTEILHO-BOCCTAHOBUTEILHBIX PEaKIUii (TOpPECHHE, PEaKIIUH Pa3IoKEeHUs, COCTUHCHNUS ).

Mestcnpeomemnule cea3u

Peanu3zanust MEXIPEIMETHBIX CBSI3€H MPU M3YyYCHUH XMMHUU B 8 KIIACCE OCYIIECTBIISCTCS
Yyepe3 HUCIOJIb30BaHHME KakK OOIIMX €CTECTBCHHO-HAYYHBIX TOHSATHH, TaK ¥  IOHSATHIA,
SIBIISTIOIIMXCSI CHCTEMHBIMH JIJIS1 OTACTBHBIX MIPEMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0111e ecTecTBEHHO-HAYYHbIE MOHATHS: HAYYHBIH (DaKT, TMIIOTE3a, TEOPHS, 3aKOH, aHAJIN3,
CHHTE3, Kiaccu(ukanusi, TEePUOJUYHOCTh, HAONIOJICHHE, OKCICPUMEHT, MOJCINPOBAHHE,
U3MEpPEHUE, MOJICIIb, SIBIICHUE.

®dwusuka: Marepus, aroMm, OJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHI, H30TOIIbI,
pPaIMOaKTUBHOCTb, MOJIEKYJa, S3JEKTPUUYECKUN 3apsijl, BEUIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, a3, (DU3MYCCKHE BEJIWYHMHBI, CIUHUIIBI M3MEPEHHUS, KOCMOC, IUIAHETHI,
3831561, ComHIle.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpPAIB, TOPHBIC IOPOJBI, IOJC3HBIC
UCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognueckuit  3akoH. Ilepuoguueckas cucrema XHMHUYECKHUX dJJIeMEHTOB [l
U. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B H3MEHEHUHU CBOICTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOIOB, Kajlds, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
MOJIO’KEHHEM 3JIeMeHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHne BemecTBa: BUABI XMMHYECKON CBS3M. THIBI KPUCTAUNIMYECKHX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEILIECTBa OT THUIA KPHUCTAUIMYECKOM pPEMETKH W BHJIAa XUMHYECKON
CBSI3H.

Knaccudukanuss u HOMEHKJIaTypa HEOPTraHWYECKUX BEIIECTB. XWMUYECKHE CBONCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPTaHWYECKUX COEIMHEHMM, TeHEeTH4ecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaus XUMHYECKUX peakUui MO pa3IMyHbIM MpHU3HAKaM (IO YUCIY M COCTaBY
YYaCTBYIOUIMX B pEaklUu BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo HU3MEHEHHMIO CTEleHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTalu3aTopa). DK30- U
SHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMUYECKUE YPaBHEHHUSI.

[Tonste 0 ckopocTn xuMH4eckod peakuuu. IloHsTHE 00 0OpaTMMBIX M HEOOpPAaTHUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. lloHarne o XumuueckoM paBHOBecUU. DakTOphbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON peaKIMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIMU, JJIEKTPOHHBIA OajaHC OKHMCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHWE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOT 0 OanaHca.

Teopust 3MeKTPOTUTHUECKON AMCCOIUAIMK. DIIEKTPOJIUTHI U HEAIEKTPoIuThl. KaTtnowsl,
AQHUOHBI. MexaHW3M JAHCCOLMAlMM BELIECTB C pPa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIBHBIC U Ca0BIE DIIEKTPOTUTHI.

Peakuuu nonHoro oOMeHa. YclIoBHS MPOTEKAHUS peakiMii HMOHHOTO OOMEHa, MOJIHBIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCIOT, OCHOBAHWW M COJEH B CBETE
npeCcTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccoluanuu. KadecTBEHHbIE peaklIUd Ha HWOHBI
[TonsiTHe 0 ruIpONIN3€E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENIAMM KPHCTAUIMYECKUX PEIIETOK HEOPTaHWYECKUX BEILECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpHAA HATpHs),



UCCIICIOBAaHUE 3aBHCUMOCTH CKOPOCTH XHUMHUYECKOW PEaKIMH OT BO3ACHCTBHUS Pa3TUYHBIX
(akTOpOB, UCCIEIOBaHUE NEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, Ipolecca AUCCOLMALUU
KHCJIOT, IIeno4ed M coield (BO3MOXKHO HCIIOJIb30BAaHHE BHUAECO MaTEepHalioB), IMPOBEACHUE
OMBITOB, WIIIOCTPUPYIOIIUX NPU3HAKU NPOTEKaHUs peakiuil MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OINbBITOB, WUIIOCTPUPYIOMINUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUUil (rOpeHue, peakluu pa3ioXkKeHUs, COEAMHEHUs),
pacrio3HaBaHWE HEOPTraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKUUil Ha HOHBI,
pelLIeHHEe YKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl U UX COeTUHEHUS

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
crerieHu okucieHusi. CtpoeHune W (PU3MYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XuMHUECKHE CBOMCTBAa Ha MpuMepe xJjopa (B3auMoOJEiCTBHE ¢ MeTajulaMH, HeMeTallJIaMH,
menoyamu). XmopoBopopoa. ConsiHas KHCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyYeHHE,
npruMeHeHue. JleficTBre XJjiopa 1 XJI0pOBOIOpOa Ha OPraHu3M 4esioBeka. Baxuelme xyiopuabl
U MX HaXOX/ICHUE B IIPHPO/IE.

OObmas xapaxktepuctuka 3i1eMeHToB VIA-rpynnbel. OcoOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHne M (pU3MUECKHE CBOWCTBA NMPOCTHIX BEUIECTB —
KHCJIOPO/ia U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XHUMHUYECKHe CBOMCTBa. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE U XMMHUYECKHE CBOICTBa
(oOme Kak MpPENCTaBHTENS Kiacca KHUCIOT W crenudpuueckue). XUMHYECKHE pPEeaKIuy,
Jekallue B OCHOBE HPOMBIIUICHHOTO croco0a IMosyuyeHus: cepHoil KucioTbl. Ilpumenenue
cepHoii KucIoThl. COJM CePHOM KUCTIOTHI, KAUeCTBEHHAS peakuus Ha cynbgaT-noH. Haxoxnenue
ceppl M €€ coeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKAIoLIEeH cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC NOXKAH, 3arps3HEHHE BO3yXa M BOJIOEMOB), CIIOCOOBI €ro
HpPEeOTBPALICHHUS.

OO6mass xapakTepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, pacHpoCTpaHeHHWE B MpuUpoje, (HU3UYECKUue Hu
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero GU3n4ecKue 1 XUMUIECKHe
CBOWCTBA, MoylyueHue 1 npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBRa,
npuMeHeHne. KauecTBeHHas peakinus Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ IMOJydeHHe,
¢u3myeckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPAIBHBIX
ynoOpeHnit. XUMHUYecKoe 3arpsi3HEHHE OKPYKAIOLIeH Cpeibl COeAMHEHUSIMH a30Ta (KUCIOTHbIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNU
docopa, puzndyeckue u xummuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢u3nveckne W XUMHYECKHE CBOWCTBA, moirydeHue. Mcmomb3oBanne ¢ochaToB B KadyecTBe
MHUHEpaJIbHBIX Y100pEHUH.

O6mas xapaktepuctuka s1aeMeHTOB [VA-rpynnbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHHsS. YTIEpOoJ, alUIOTPOMHbIE MOIU(BHUKAIINH, PACIIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XMMUIeCKrue cBoicTBa. Ancopoumsi. KpyroBopor yriepoaa B mpupoje.
Oxcuapl yraepona, ux GpU3N4YecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBHE Ha JKUBBIE OPTaHU3MBI,
NOJyYeHHEe U MPUMEHEHHe. JKOJIOTHYeCKHe Mpo0iieMbl, CBsI3aHHbIe ¢ okcuaoM yrieposa (1V),
TUIOTe3a I100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBBIM 3¢ @ekT. YronpHas KUciIoTa U e
CONM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-moHbL.  Vcronb3oBaHue  KapOOHAaTOB B ObITY, MEAWLMHE,
MIPOMBITIIJIEHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OpraHUYECKHX BEIIECTBaX KaK O COEIMHEHMSX Yriepoja
(MeTaH, 9TaH, JTWJCH, AalETUJIEH, ATAHOJ, IJIMIEPHH, YKCycHas Kwuciora). IIpupogHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX MepepabOTKu
(6eH3uH), UX POJIb B OBITY M MTPOMBIIUICHHOCTH. [IOHITHE O OMOJIOTMYECKU BaXKHBIX BEIIECTBAX:



KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKAa. MarepualbHOE EIHHCTBO
OpraHWYECKUX U HEOPraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckne M XHUMHUYECKHE CBOMCTBA, IOJIyY€HHE U IPHUMEHEHHE.
Coenunenuss kpemHusi B mpupojge. OOmume mnpeacraBieHuss o6 okcuae kpemaus (IV) u
KpEeMHUEBOU KucioTe. CHIIMKATHI, UX MCIIOJIb30BAHKE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHeiinme
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eToH. I[IpoOrembl
0€30MacHOr0 UCNOIb30BaHUS CTPOUTEIbHBIX MATEPUAJIOB B IIOBCEITHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI, MPOBEICHHE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NUYEeCKue U XUMHUYECKHE CBOMCTBA T'aJOTCHOB M MX COCAMHEHHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEpUaIOB), O3HAKOMIIEHHE C 0OpasliaMd XJOpUAOB (TajJOreHUIOB),
O3HAaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHaNoB), HaOmOJeHHe Tmpolecca OOyrauBaHUSL — caxapa TOJ  JIeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3yYEeHHUE XUMHUUYECKUX CBOMCTB pa30aBiIEHHON CEpHOM
KHUCIIOTHI, TIPOBEJCHUE KAueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
NPOTEKaHUS, O3HAKOMJICHHE C (PM3MYECKMMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUIH
(BO3MOYKHO HCIIOJIb30BAHHUE BHIEOMATEPUANIOB), 00pa3iaMu a30THHIX U (PochOpHBIX ynoOpeHui,
[OJIyueHUe, coOMpaHue, pacro3HaBaHHME W U3YYEHUE CBOWMCTB aMMHAKa, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uOH U U3Y4YEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXHO
HCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTANIMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MojdydeHHe, COOMpaHue, paclio3HaBaHue
U U3yYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJIEHHUE C MPOAYKIUEH
CHUJIMKATHOW TMPOMBINIJICHHOCTH, PEIIEHNEe SKCIEPUMEHTAIBHBIX 3a/lad Mo Teme «Bakuenmme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTajibl M UX COeTUHEHUSI

OO0mass xapakTepUCTUKa XUMHUYECKHUX DJEMEHTOB — METajlIOB Ha OCHOBAaHMHM HX
nonoxkeHus B [lepuoanueckon cucreMe xumudeckux 3neMeHToB [. 1. Menaeneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTraminueckass CBSI3b M METAJUIMYECKas KpHUCTAJIMYecKas
pemeéTka. DIEKTPOXUMUYECKUN psAll HapsHKeHUW MeTauioB. DuU3MYecKkne W XUMUUYECKHE
cBoiicTBa MeTaiyioB. OOmue cnocoObl MoMydeHus: MeTaioB. [IoHATHE O KOPPO3UH METaIOoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBsl (CTallb, YyTYH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauIbl: MOJOkKEHNE B [leproauyueckoil cucTeMe XUMHUYECKUX 3JIEMEHTOB /I,
W. MenpeneeBa, CTpO€HHE MX aTOMOB, HaxXxOXxAeHHE B mpupojae. Ousznyeckue M XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI M THAPOKCUBI HATPpHS U Kanus. [Ipumenenue
HIEJIOYHBIX METAJNIOB U UX COCTMHEHUM.

[[lenoyHo3emMeNbHBIE METAIBI MAarHUi W KajdblMil: mosiokeHne B Ilepuomnueckoi
cucreMe xumuueckux siemeHToB JI. V. MenaeneeBa, cTpoeHME KX aTOMOB, HaXOXIACHUE B
npupozae. PU3NYECKUe U XMMHUYECKHE CBOMCTBA MarHusl U Kaiblusd. BaxkHenme coeauHEeHUs
KanbIusl (OKCU, TUAPOKCU, cOoNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: monoxeHue B Ilepuonnyeckoil cucTeMe XMMHMUYECKHUX 3JIeMeHTOB /I
W. MengeneeBa, CTpoe€HHE aTOMa, HaxoXJeHHEe B npupone. Duznueckne M XUMHUUYECKUE
CBOMCTBa amtoMUHUS. AMGDOTEpPHBIE CBOMCTBA OKCH/IA U THAPOKCH/IA aTFOMUHHS.

Keneso: mnonoxenne B llepuoanueckoil cucreMe XUMHYECKHMX 3JIeMEHTOB /I
N. MenneneeBa, CTpO€HHE aTroMa, HAXOXKJIECHWE B mpupoae. Pu3MUecKHe U XUMHUYECKHE
cBoicTBa xene3a. Oxcuasl, ruapokcuabl U conu xenesa (1) u xxenesa (I1I), ux cocras, cBoiicTBa
Y TIOJIy4YEeHHE.

Xumuueckuii IKCnepumenm:



O3HaKOMJICHHE C o0pa3laMu METaUIOB M CIUIaBOB, HMX (U3WYECKUMHU CBOWCTBAMH,
U3YYEHUE PE3YJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO HMCIIOJNb30BaHHE BHAEOMATEPUATIOB),
0COOEHHOCTEN B3aMMOJIEHCTBUS OKCUA Kb U HATPUS C BOJOM (BO3MOYKHO MCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHCIOpoJe  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEPUATIOB), IPU3HAKOB  IPOTEKAHUS
KAYeCTBEHHBIX PEaKIMii Ha MOHBI: MAarHUs, KajablUs, AIIOMUHUS, LUHKA, *kene3a (II) u xenesza
(I1), meau (II), HaOmroieHUE U OMHMCAaHUE MPOLIECCOB OKPAIIMBAHUS ITUIAMEHH MOHAMM HATpUS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THIPOKCHU]IA LIMHKA, PELIEHHE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMe «BakHelre MeTauibl U UX COSAUHEHUS».

XuMHA M OKpYsKaoIas cpeaa

BemectBa u Marepuainsl B MOBCEAHEBHON JKM3HU 4YeloBeKa. besomacHoe HCIONIb30BaHUE
BEIIECTB M XMUMHYECKMX peakuuii B ObiTy. IlepBas moMoms Npu XUMHUECKHX OXKOTax H
OTpaBJICHUSIX.

XHMHYECKOE 3arpsiI3HEHUE OKPY KAIOLIEH cpenbl (MpeaeapHas 10nycTuMas KOHIIEHTpaIus
Beniects, gainee — [1/IK). Pons Xxumuu B penieHuu 3KOJIOTHYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepralioB (CTEKIIO, CIIaBbl METAIJIOB, TOJIMMEPHBIE MaTepUaTIbl).

Meoswcnpeomemmnbnie ceasu

Peanuzamus MeXnpeaMETHBIX CBsI3ed MpHU M3YyYEHUH XUMHUU B 9 KJlacce OCYIIECTBIISIETCS
Yyepe3 HCHOJb30BAaHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK W MOHATHH,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHATU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpEeHHe, MOJIENb, SIBICHNE, TAPHUKOBBIN 3D PEKT, TEXHOIOT s, MaTepHAaIbI.

®usnka: Marepus, aroM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJA, H30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIGKTPUYECKUI 3apsl, MPOBOJHUKH, IOIYIPOBOJHUKH,
JTUBJIEKTPUKH, (POTOJIEMEHT, BEIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMUECKas pEIETKa, CIUIaBbl, (U3MYECKHe BEIUYUHBI,
€AMHMILIBI U3MEPEHUS, KOCMUUECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KocHcTeMa, MUHEpAJbHbIE YI0OpEeHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIBHBIE BEILIECTBA.

['eorpadusi: armocdepa, rtuapocdhepa, MHHEPAIbI, TOPHBIE TOPOIBI, IOJIE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 10 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpPaMMbl OCHOBHOTO 00Iero o0Opa3zoBaHUs
JIOCTUTAIOTCS B XO7Ie O0Y4YEHUsI XMMUU B €JUHCTBE YUE€OHOI M BOCIIUTATENbHOM JEATEIbHOCTH B
COOTBETCTBUU C  TPAJAULIMOHHBIMU  POCCUMCKHUMH  COLIMOKYJIBTYPHBIMH U  JIyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMU, NPUHATHIMH B OOILECTBE MpPaBUIaMU M HOpPMaMH MOBEICHHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yYaOIIUXCSL.

JIMYHOCTHBIE pPE3YNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CHUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTAlM{ M pacHIMpPEHUE OIbITa JEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPpHOTHYECKOT0 BOCTTUTAHUSI:

LIEHHOCTHOT'O OTHOLIEHUSI K OTEUYECTBEHHOMY KYJbTYPHOMY, HCTOPUUECKOMY U Hay4HOMY
HACJIEIUIO, MOHMMAHUS 3HAUEHUS XMUMHYECKOM HayKH B >KM3HHM COBPEMEHHOro OOILEeCTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MH(OpPMALMEH O MEPEeIOBbIX JOCTHKEHUAX U OTKPBITHIX



MHUpPOBOW M OTEUECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MHpa ¥ OOIIECTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS. O COLMAIbHBIX HOPMaxX W MPaBWJIAX MEXKIMYHOCTHBIX OTHOUICHHH B
KOJIJICKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOH, Yy4eOHO-
HCCJIEIOBATENIBCKOM, TBOPUYECKOM U JPYTUX BHUJAX AESATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOM
COBMECTHOHM JIeSITEIHOCTH MPU BBITOJHEHUH YYeOHBIX, IIO3HABATEILHBIX 3314, BBHIIOJHEHUU
XUMHYECKHUX 3KCIIEPUMEHTOB, CO3/IaHUU YY€OHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
U B3aMMOIIOMOIIM B TPOLIECCE 3TOM y4eOHOH AEATENbHOCTH, TOTOBHOCTU OIEHHBATH CBOE
MOBEJICHWE U TMOCTYNKH CBOMX TOBapHILEH C IMO3UIMKM HPABCTBEHHBIX W IPABOBBIX HOPM C
y4€TOM OCO3HAHMS MOCIEICTBUM IOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  IPEJICTaBICHUsT O  BEUIECTBE M  XMUMHYECKOM  peakuuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTaBISIOIIME OCHOBY JUIS
NOHMMAaHHUS  CYIIHOCTM HAay4yHOW KAapTHHBI MHpa, NPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJBI, B3aMMOCBA3SIX YeJOBEeKa C MPUPOIHOU CpeAod, O poiu
XMMHHU B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHBIE MOTHBBI, HANpaBlICHHbIE HA MOJyYEHHUE HOBBIX 3HAHUN MO XUMHUH,
HeoOXoauMble Uil OOBSCHEHUS HaONI0aeMbIX MPOLIECCOB U SIBICHUN, IM03HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, AOCTYMHBIMH TEXHHUECKUMH CpPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHII;

HWHTEpPEC K OOYYEHHUIO W TO3HAHUIO, JIIOOO3HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa3oBaHuI0, IPOEKTHON M HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBHIOOpY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JalIbHEHIIEM;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAHHWE LEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOILEHUS K CBOEMY 3/10pPOBbIO,
YCTAHOBKM Ha 3J0POBbIM 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUN U HEMPUATHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJEHUsI alKorojsi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBuil 0€30MacHOCTU NpU OOpallleHMM ¢ XMMHUYECKHMMHM BeELIeCTBaMH B OBITY U peaJbHOMN
KHU3HH,

5) TpynoBoro BocnuTaHusi:

MHTEpPEC K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuil U Tpyna pa3IuyHOro poja, yBaxeHHe K
TPyAy M pe3ylbTaTaM TPYAOBOM JeATENbHOCTH, B TOM YHCIE€ Ha OCHOBE IPUMEHEHUs
NPEIMETHBIX 3HAHWA 10 XWMHH, OCO3HAHHBIH BBIOOP WHIMBUAYAILHOW TPAaeKTOPUHU
POJOJDKEHU 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpodecCHOoHaTIbHOW N1eATENbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHABHON Cpesie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTHUECKH I11eJIECO00Pa3HOe OTHOIICHUE K MPHUPOJIE KaK UCTOUHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HHU,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (HU3MUECKOMY M TICHUXHMYECKOMY 3I0POBBIO,
OCO3HaHNE LIEHHOCTH COOJIIO/IEHUS MpaBUil 0€30MacHOI0 MOBEACHMS TpU paboTe ¢ BelllecTBaMH,
a TaK)Ke B CUTYaIUX, YIPOXKAIOIIMX 30POBBIO U KU3HU JIIOJICH;

CIOCOOHOCTH TPHUMEHSTHh 3HAHWS, TOJNyYaeMble MPH H3YYCHHH XUMHH, IS PEIICHUS
3aJa4, CBI3aHHBIX C OKPY’KAIOLIEH NMPUPOIHON CPeOH, IS OBBIMIEHHS YPOBHS 3KOJIOIHYECKOi
KYJIbTYpPbI, OCO3HAHUS INI00ATFHOTO XapakTepa SKOJIOTMYECKUX MpOoOJIeM U MyTed WX peleHus
MOCPEICTBOM METO/I0B XMMUH, SKOJIOTUYECKOI0 MBIIIJICHUS, YMEHUS PYKOBOACTBOBAThCA UM B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAJIbHOW MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI



B cocraBe mertampeaMeTHBIX PE3YyNbTaTOB BBIACISIOT 3HAYUMBIC IS (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHS, MPUHIMUI, THUIOTe3a, (akT, cUcTeMa,
MPOILIECC, IKCTIEPUMEHT U JIPYTO€.), KOTOPHIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MpeIMeToB (OpMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAy4YHOW KapTHMHE MHpa, U YHUBEPCAIbHBIE YdeOHBbIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKAaTHBHbIE, PETYJIATUBHBIC), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOW AEeITEIbHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCcAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBu:

YMEHHUSI UCIOJIb30BaTh NPUEMBI JIOTHYECKOTO MBIIIJICHUS TPU OCBOCHUU 3HAHUIA:
pacKpbiBaTh CMBICI XMUMHYECKHUX MOHATHM (BBIOCNATH MX XapaKTEpHbIE IPHU3HAKHU,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU TOHSATUSMHU), UCIIOIH30BATh TOHATHUS I OOBSICHEHUS
OTJICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCHUPHUKAIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATH IPUYMHHO-CIICJCTBEHHBIE CBS3H
MEXy O0BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHusl (MHAYKTUBHBIC, IeyKTUBHbIC,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSATh B MPOIECCe MO3HAHUS MOHATHS (MPEAMETHBIE M MeTalpelIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICTH, WCIIOIb3yeMble B XUMHH, MPEOOPa30BBIBATH IHPOKO
MPUMEHSEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYeckas (GopMylia W ypaBHEHHE XUMHYECKOH pEakIuu — TMPU PEIICHUHd Yy4eOHO-
MO3HABATENIbHBIX 3a/ad, C Y4E€TOM S3TUX MOJEIbHBIX MPEJICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBCHHBIC MPU3HAKK U3YYa€MbIX OOBEKTOB — XUMHMUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CICACTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B U3yUaEMBIX MPOIECCAX U SIBJICHUSIX.

ba3zoBble ucciieqoBaTe/bCKHeE AeHCTBUSA

YMEHHUE HCIO0JIb30BaTh TMOCTABJICHHBIC BOIMPOCH B Kaue€CTBE MHCTPYMEHTA TMO3HAHUSA, a
Takke B KayecTBE OCHOBHI g (OPMUPOBAHUSA THUIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpUOOpEeTEeHNE OMbITa MO TUIAHUPOBAHMIO, OPTaHMU3AIMHU M TMPOBEICHHIO YUYEHHYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOI01aTh 32 X0I0M MPOIEecca, CAMOCTOSITEIHHO MPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIupoBaTh OOOOIICHHS M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIbITA,
UCCJIEIOBAHMsI, COCTABIISATh OTUET O MPOJEIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BhIOUpATh, AHAIU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMALIMIO PA3IUYHBIX BUIOB
1 GOpM IPECTABICHUS, TONYYaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSpHAS TUTEpaTypa
XHMHYECKOTO COJIEp)KaHMs, CHOPaBOYHBIE TOCOOWsA, pecypchbl HHTepHeTa), KPUTHYECKHU
OIICHUBATh MMPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

yMEHUE MPUMEHSTh Pa3IMuHbIE METOJIBI U 3aMPOCHI MPU TIOUCKE B 0TOOpe MH(pOpMaIuu 1
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOMMBIX JIJIsl BBIMOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 33434
OTIpeNIeIEHHOTO THUIIAa, MPUOOPETEHHE OIbITa B O0JACTH HCIIOJIB30BaHUS HWH(HOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJIa/IEHHE KYJIbTYpOH aKTUBHOTO HUCIOJIb30BAHMS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIBHYIO (OopMy mpeacTaBICHUS
uH(pOpMallUM ¥ WJUTIOCTPUPOBATH peEIIaeMble 3a/1adydl HECIOXKHBIMU CXEMaMH, JuarpaMMamu,
apyrumu popmamu rpaduku U X KOMOUHALUSAMU;

YMEHHE HCIOJb30BaTh M aHAIM3UPOBATH B MpOIECCe YU4eOHOW M HCCIEN0BATENBCKON
JeATeTLHOCTH HH(HOPMAITUIO O BIMSHUU MPOMBIIIJIEHHOCTH, CEIbCKOTO X035 HUCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYKarolel MPUPOTHON CpeIbl.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

yMEHHUsl 3aJlaBaTh BOINpPOCHl (B XoAe Jauanora W (WiIM) JHUCKYCCHM) MO CYIIECTBY
oOcyxxnaemMoil Tembl, (OpPMYIHpPOBaTHL CBOM MPEAJIOKEHUS OTHOCUTENHHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1auu;



YMEHHsI TIPEJICTABIIATH MMOTYYCHHBIE PE3YyIbTAThl MO3HABATEIHHOMN JESITEILHOCTH B YCTHBIX
U THCHhMEHHBIX TEKCTaX; JeJIaTh MPE3CHTAIMI0 PEe3yJbTaTOB BBIMOJIHEHUS XUMHUYECKOTO
JKCIIEpUMEHTa (Ja00opaTOPHOTO OMbITA, JTA0OPATOPHOW PAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YY€OHOTO MTPOCKTA);

YMEHUSI Y4eOHOrO COTPYAHHUYECTBA CO CBEPCTHMKAMHU B COBMECTHOW MO3HABATEIBHOU M
UCCIICIOBATEIILCKOW JICATEIIBHOCTU TPU PEIICHHH BO3HUKAIONIMX IPOOJIEM Ha OCHOBE Y4éra
OOIIMX WHTEPECOB U COTJACOBaHMs NO3MLUN (00CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJIWHAIIMS COBMECTHBIX JICHCTBHIA, ONIPEICIICHHE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasitTuBHble yHHBepcaJbHbIe yUeOHbIE 1eliCTBHS:

YMEHHUE CaMOCTOSTEIIHO OINPEENATh LENN AESITeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJMPOBAaTh M TIPU HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOK JICATEIILHOCTh, BBIOMPATH
HanOonee dS(QeKkTuBHBIE CIMOCOOBI pelmleHHs Y4eOHBIX M I03HABATEIbHBIX  3aad,
CaMOCTOSITEIIbHO COCTABJIATh HMJIM KOPPEKTHPOBATH TPEIJIOKCHHBIH JITOPUTM JCHCTBHHA TpU
BBINOJIHEHUH 33JaHUN C y4ETOM TMOJyYeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUAX, OLICHUBATh COOTBETCTBHUE TOJYYCHHOTO pe3yJbTara 3asBJICHHOM LIENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, ITPeIaraéMble B yCIOBUH 33JaHUH.

NPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3ylbTaTOB [0 OCBOEHHUIO O00S3aTENBHOIO COJCpIKAHUS,
BBIJICJISIFOT: OCBOCHHBIC 00YJarONUMHUCSA HayYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI JIEUCTBHM, BUIBI
NESTENIbHOCTH IO TOJIYYEHHUI0O HOBOTO 3HAHUS, €ro HHTEpIpeTalud, NpeoOpa3oBaHUI0 U
MIPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX M HOBBIX CUTYaIIUSIX.

K xonmy oOydeHus B 8 KJjiacce nmpeiaMeTHbIE pe3yjbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

e PacKphIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHSATHUNA: aTOM, MOJIEKYJd, XUMUYECKUN
AJIEMEHT, TPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOPOJHASI M HEOJAHOPOJHAS),
BAJICHTHOCTh, OTHOCUTEJIbHAsI aTOMHAsl M MOJIEKYJsIpHas mMacca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0JiI XUMHUYECKOTO 3JIEMEHTa B COCIWHEHHUM, MOJISPHBIN 00BEM,
OKCHUJI, KUCJIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPULIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKas
peakiusi, KiacCHU(pUKAIUS PEAKIUNA: peakluu COCAMHEHUS, PEAKIUU PA3TOKECHHS, pPEaKIuu
3aMeIleHus], PeaKui 0OMEeHa, 9K30- U SHAOTEPMUUYECKUE PEaKIIUU, TeTI0BOM d(h(eKT peakiu,
SJIPO aToOMa, AJIEKTPOHHBIN CJIOW aToMma, aTOMHasi OpOUTallb, palnyC aTOMa, XUMHUYECKast CBS3b,
MOJISIPHAST U HEMOJISIpHAsE KOBAJICHTHAsl CBSI3b, MOHHAs CBA3b, MOH, KATHOH, aHWOH, pPacTBOD,
MaccoBas J10JIS BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIKs) B PaCTBOPE;

e WJUTFOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX IMOHATUA M NPUMEHSATH 3TU
TIOHSITHUS TIPU ONMCAHUY BEIIECTB M X MPEBPAIICHUI;

e UCTIONB30BaTh XHMHUYECKYI0 CHMBOJIMKY [UIsl COCTaBJeHHS (OpMYyN BEIIECTB H
YPaBHEHUN XUMUYECKUX PEaKIUM;

e OMPEACTATh BAJICHTHOCTh AaTOMOB JJEMEHTOB B OHHAPHBIX COCIUHEHHSIX, CTETCHb
OKHCJICHUS 2JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, IPUHAIICKHOCTh BEIIECTB K ONMPEACTIEHHOMY
KJIAcCy COeAMHEHHW 1o QopmynaMm, BUJ XUMHYECKOW CBs3W (KOBaJeHTHAas M HOHHAs) B
HEOPTaHWYECKUX COCTMHCHHUSIX,

e packpeiBaTh cMbica [lepuoanueckoro 3axona JI.W. MenpaeneeBa: IeMOHCTpHUpPOBATH
MOHUMaHHWE TEPUOANIECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKUX AJIIEMEHTOB OT MX MOJIOKECHHS B
[lepuonnueckoii cucteme, 3aKOHOB COXPAHEHHUS MACChl BEIIECTB, MOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YU€HHUsI, 3aKOHa ABOTaIpo;

e OMMMCHIBATH U XapakTepu3oBaTh Tabmuunyto ¢opmy Ileprogndeckoit cHCTEMBI
XUMUYECKHUX DJIEMEHTOB: Pa3IM4aTh MOHATHUS «TJIaBHAs moAarpynna (A-rpymnma)» U «ImoOodHas
noarpynna (b-rpymnma)», mansie u OONbIINE TEPHOABI, COOTHOCHTH O0OO3HAUEHUS, KOTOPBIC
nMeroTcs B Tabmune «llepuoamdeckas cuctema xumudeckux snemeHToB J[.W. MenneneeBay» ¢



YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsij
a1pa, o0lIee YUCIIO JEKTPOHOB U PaCIpeIeIICHHE UX 10 3JICKTPOHHBIM CIIOSIM);

e KIaCCU(UIIMPOBATE XUMHUYECKUE DJIEMEHTHI, HEOPraHHMYECKUE BEUIECTBA, XUMHUYECKUE
peaxuu (10 YUCIy U COCTaBY YYacTBYIOUIUX B PEAKI[MHU BEIIECTB, M0 TEILIOBOMY 3P dEKTY);

e XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XHWMHUYECKHE CBOMCTBA BEIIECCTB Pa3IUYHBIX
KJIACCOB, MOATBEPK/asi ONUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHHUU COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIUM;

e IIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHMOCTHM OT HMX KAaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMHUYECKUX MPEBPALICHUIN B PA3TUYHBIX YCIOBUSX;

e BBIYHUCIIATh OTHOCUTEIBHYI0 MOJEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIEMEHTa 10 (popMysie COeAMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
IIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUYECKOU pEaKIvH;

e IPUMEHATH OCHOBHBIE OIIEPAllMU MBICIUTENBHON JEATEIIBHOCTH — aHaJlW3 M CHUHTES,
CpaBHEHHME, OO0OOIIeHHe, CUCTeMaTHU3alfio, KIacCU(UKAIMIO, BBISIBICHHE MPUYUHHO--
CJIEICTBEHHBIX CBA3EH — JUIsl U3y4EHUsl CBOMCTB BELIECTB M XMMHUECKUX PEAKIIMM, €CTEeCTBEHHO-
Hay4yHbIEe METOJbl TMO3HAHHUS — HAONIOJIEHUE, U3MEPEHHE, MOJCIUPOBAHHE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN ),

e CIIEIOBATh MpaBUJaM TOJb30BAHUS XMMHYECKOM TOCymoil H  J1abopaTOpHBIM
o0opysoBaHuEM, a TakKkKe IpaBuiIaM oOOpalleHuss C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIUSAMU IO BBIMOJHEHUIO J1a0OPAaTOPHBIX XHUMHYECKHUX OIBITOB [0 TOJYYCHHIO U
coOupaHHIO ra3000pa3HbIX BEIIECTB (BOAOPOJA W KHUCIOPOJa), MPUTOTOBIEHUIO PAaCTBOPOB C
ONpENICNIEHHOM MAacCOBOM JOJIEM PAacTBOPEHHOrO BEIIECTBA, IUIAHUPOBaTh W TMPOBOJUTH
XUMHUUYECKHE 3KCIEPHUMEHTHI 10 pPAcHO3HaBaHUIO PAcTBOPOB IIEJIOYEH M KHUCIOT C IMOMOIIBIO
UHAUKATOPOB (Jakmyc, ¢heHondraiert, METUIOPAHK U IPYTHE).

K kxoHumy o0ydeHus B9 kJjacce npeiMETHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

e PaCKphIBaTh CMBICII OCHOBHBIX XUMUYECKUX TOHSITHH: XUMHUYECKUU DJIEMEHT, aToM,
MOJIEKYJIa, WOH, KAaTHOH, aHWOH, IIPOCTOE BEUIECTBO, CJOXKHOE BEIIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XWMHUYECKas pEeaKlMs, XUMHYEcKas CBS3b,
TEIIOBOM 3P PEKT peakiiu, MOJb, MOJSAPHBIA 00BEM, PaCTBOP, AIEKTPOIUTHI, HEANEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] AMCCOLUAINS, DPEaKIMM HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKOoe
paBHOBecHe, oOOpaTHMMble ¥ HEOOpaTUMBIE pPEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakuuy, OKHUCIUTENIb, BOCCTAHOBHUTEIb, OKUCICHHME U BOCCTAaHOBJIEHHUE, aJIOTPOINMS,
aM(pOTEepHOCTh, XUMUYECKasi CBSA3b (KOBAJICHTHAs, MOHHAS, METAJUIMUECKas), KpUCTaTNYecKas
pemérka, KOppo3us METaIOB, CIUIaBbl, CKOPOCTb XHUMHYECKOW peakluu, MpeaeabHO
nonyctumas koHueHntpamus [1/1K Bemectsa;

e WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHA W TPHUMEHSTH 3TH
MOHSITHUS MIPU ONMCAHUY BEIIECTB U UX MPEBPAIICHUI;

e UCTIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY [UIsl COCTaBieHus (opMyn BeIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

e OTIPEEIATh BAJICHTHOCT U CTENIEHb OKUCICHUSI XUMUYECKUX DJIEMEHTOB B COETMHEHUSX
pa3IMYHOTO COCTaBa, NMPUHAJIEKHOCTh BEUIECTB K OINPEAEIEHHOMY KJacCy COECIUHEHHH IO
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHASI, METAJUTMUECKasi) B HEOPraHUUECKUX
COCIMHEHUSX, 3aps]l MOHA MO XUMHYECKOH (opmyle, xapakTep Cpelbl B BOAHBIX PacTBOpPax
HEOPraHMYECKUX COEAMHEHUMN, TUIl KPUCTAINTNYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbica [lepuonnyeckoro 3akona /l. 1. MenaeneeBa u AeMOHCTPUPOBATh €TO
MOHMMAaHUE: OINMCHIBaTh M XapaKTepu3oBaTh TabnuuHyio (opmy Ilepuognueckoit cucteMbl
XUMHUYECKHUX SJIEMEHTOB: pazlinyarh TMOHATHS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOodHas
noarpynma (b-rpynma)», manbie U OOJBIIME MEPHOIBI, COOTHOCUTH 00O3HAYCHHS, KOTOPHIC
UMEIOTCS B TIEPUOJUYECKON TaOlMIle, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB M 3apsll sipa, o0Iiee Yncio 3JIEKTPOHOB U paclpe/esieHne uxX
0 AJIEKTPOHHBIM CJIOSIM), OOBSICHATBH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB



U UX COCOTUHEHMH B MpeaesiaX MajblX IMEePHOAOB U TJABHBIX MOATPYII ¢ YYETOM CTPOCHHS UX
aTOMOB;

e KIaCCU(UIIMPOBATE XUMHUYECKUE DJIEMEHTHI, HEOPraHHMYECKUE BEUIECTBA, XUMHUYECKUE
peakuuu (1o YKciay M COCTaBy y4YacTBYIOIIMX B PEAKLUU BELIECTB, IO TEIUIOBOMY 3¢ (eKTy, 1Mo
M3MEHEHUIO CTENIEHEN OKUCIEHUSI XUMUYECKUX JIEMEHTOB);

e XapaKTepH30BaTh (OMUCBHIBATh) oOOIMEe M crHeuuduyeckue XUMHYECKUE CBOMCTBa
IPOCTHIX M CJIOXHBIX BEIECTB, MOATBEPHKIasi OMUCAHUE MMPUMEPAMH MOJIEKYJISPHBIX 1 MOHHBIX
YPaBHEHHMH COOTBETCTBYIOIMX XMMUYECKUX PEaKIuil;

e COCTaBJISITh YPAaBHEHUS AJIEKTPOJIMTUYECKOW IUCCOLMALMU KHUCIOT, LIEJI0ued U cojieH,
IOJHBIE M COKpAalEHHbIE YPaBHEHUS peakuuil HOHHOro OOMEHa, YypaBHEHMs pEaKIHi,
MOJATBEPXKJIAIOIIUX CYIIECTBOBAHUE T'€HETHMUECKON CBA3M MEXJIYy BEUIECTBAMM PA3JIMYHBIX
KJIACCOB;

* PaCKpbIBaThb CYUIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX pEAKLMHU IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCa ITHX PeaKLuii;

e IPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHMOCTH OT WX CTPOEHUS, BO3MOKHOCTH
IPOTEKaHUS XUMUYECKUX MIPEBPAIIECHUI B pa3INYHbIX YCIOBUSAX;

e BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAaccChl BEILECTB, MAacCOBYIO
JIOJIF0 XUMHUYECKOT0 JIEMEHTa 110 (popMyJsie COeAMHEHHs], MACCOBYIO JIOJIFO BEIIECTBAa B pacTBOpE,
IPOBOAMTDH PACUEThI 10 YPABHEHUIO XUMUYECKON PEAKIUY;

e COONIOJATh MpaBWJIa  IOJIb30BAHMS ~ XMMHYECKOM Tmocyqod M J1abopaToOpHBIM
00opy/0BaHUEM, a TaKXKe IIPpaBHUJia 0OpaIlleHHsI C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUAMU
[0 BBINOJHEHUIO JAa0OpaTOPHBIX XHWMHYECKUX OINBITOB IO TOJYYEHUIO M COOUpPaHUIO
ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIECKUCIIOTO Ta3a);

e IIPOBOJIUTh PEAKLIMHU, MOATBEPKIAIOIIME KAaUECTBEHHBIM COCTAaB PA3JIMYHBIX BEIIECTB:
pacrno3HaBaTh OIBITHBIM MYTEM XJIOpUA-, OpoMHI-, MOAUA-, KapOoHaT-, ¢ocdar-, cuIuKar-,
cyibdar-, THAPOKCHI-MUOHBI, KATHOHBI aMMOHHS ¥ MOHBl M3YYEHHBIX METaJJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

e IIPUMEHSTh OCHOBHBIE OIEpallMM MBICIUTEIbHON AEATENbHOCTH — aHANU3 U CUHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATU3AIUIO, BbISIBICHUE TPUUYMHHO-CIIEICTBEHHBIX CBA3EH — 1Jis
U3y4YEHHs CBOMCTB BEIECTB U XMMUYECKHUX PEaKIHi, €eCTEeCTBEHHO-HAYUYHbIE METO/bI TO3HAHUS
— HaOJI0IeHNE, U3MEPEHUE, MOICTUPOBAHNE, SKCIIEPUMEHT (peaJIbHbII 1 MBICIIEHHBIH).

MPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KUIACC
Kon .
T IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
P o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'O 00111eT0 00Pa30BaAHUSA
pe3yJbTara
1 ITo Teme: ((HepBOHaan'IBHI)Ie XUMHUYCCKUEC ITOHATHUS»

pacKpbIBaTh CMBICI OCHOBHBIX XHMMHUYECKUX TOHSATHI: aTOM, MOJEKyIa,
XUMHUYECKUH JJIEMEHT, IPOCTOE BEIIEeCTBO, CJOXKHOE BEUIECTBO, CMEChH
(omHOpOAHAST U HEOJHOPOJHAs), BAaJE€HTHOCTb, OTHOCUTEIbHAs AaTOMHAas M
MOJIEKYJISIpHasE Macca, KOJMYEeCTBO BEIIECTBAa, MOJIb, MOJISIpHas Macca,
11 MaccoBasi JOJS XMMHUYECKOTO JJIEeMEHTa B COCIUHEHUHU, MOJSPHBIA 00BEM,
XUMHUYECKas peaklusi, KiIacCUpUKalus peaklUui: peakluud COEIUHEHHUS,
pEeaKiuy pas3lioKEHUs, pPEaKlIUd 3aMelICHHs, peaknuu OOMeHa, 9K30- U
SHAOTEPMUUYECKUE PEAKIMH, TEeIJI0BON (P (HEeKT peakuu, pacTBOp, MaccoBast
J10JIs1 BelllecTBa (MPOIEHTHAs! KOHLEHTpAaIsi) B pacTBOpe




Kon

HpOBepﬂeMble NMpeaAMETHLIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM

NpoBepPsieMOro N
00pa3oBaTeJIbHOI MPOrPAMMbI OCHOBHOT'0O 00111er0 00pa30BaHus
pe3yJbTara
12 WUIIOCTPUPOBATh  B3aMMOCBS3b OCHOBHBIX ~XHMHUYECKUX HOIE}ITI/Iﬁ u
MPUMEHSITh 3TU MIOHATHUS IPHU ONIMCAHUU BEIIECTB M UX MPEBpAICHUN
13 HCIIONb30BATH XUMHYECKYIO CUMBOIMKY ULl COCTABIICHHUS dbopMy1 BeUiecTB U
ypaBHEHUW XMMHUYECKUX pEaKInui
14 PacKpbIBaTh CMBICT 3aKOHOB COXpPAaHEHHUS MacChl BEUIECTB, IMOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOI'O YU€HUs, 3aKOHa ABOraipo
15 OTIPECIISATh BAJICHTHOCTh AaTOMOB JJICMEHTOB B OMHAPHBIX COCTUHEHUSX
16 KJaccuUUUpPOBaTh XUMUYECKHE peakuuu (0 4YHCIy U COCTaBy
' YYaCTBYIONINX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY (D (DHEKTY)
1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB
18 BBIUUCIISATH MAcCOBYIO JOJI0 XHMHYECKOro »djeMeHTa 1o (opmyrne
COCJTMHCHUS,
1.9 BBIUHCIISITH MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE
110 MPUMCHSITh C€CTECTBEHHOHAYYHBIE METOJbI TO3HAHHUS — HaOJIIOJICHHE,
M3MepeHue, MOICTUPOBAaHUE, SKCIIEPUMEHT (pealIbHbII U MBICIICHHBIN)
2 ITo Teme: «Baxkneiilue npeCcTaBUTENTN HEOPTaHUYECKUX BEIIECTBY
21 pPacKphIBaTh CMBICII OCHOBHBIX XHMHYECKUX TIOHATHW: OKCHJ, KHCJIOTa,
OCHOBaHUE, COJIb
29 ONpeAeNATh MPUHAJIEKHOCTh BEIIECTB K  ONpPEIEIEHHOMY  KIIaccy
coeuHeHui no hopmynam
2.3 KJ1acCU(UIIMPOBATh HEOPraHMUECKUE BEIIECTBA
XapaKkTepU30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIECTB
24 Pa3IMYHBIX KJIACCOB, MOJTBEPKIas OMHCAHHME MPUMEPAMU MOJEKYISIPHBIX
YPAaBHEHUN COOTBETCTBYIOUIUX XUMHUYECKUX PEaKIUN
MIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT HUX KaueCTBEHHOTO
2.5 cocTaBa, BO3MOKHOCTH IMPOTEKAHMS XUMHUICCKUX MTPEBPAIICHUHA B Pa3THIHBIX
YCIOBUSX
ClIeIOBaTh MpaBHUIIaM MOJIb30BAHUS XUMHUYECKON MOCYION U TabopaTopHBIM
o0opynoBaHMEM, a TakKe TMpaBWwiaM  OOpalleHus ¢  BelleCTBaMH
B COOTBETCTBUU C HWHCTPYKIUSMH TIO BBIIOJHEHUIO JIaOOPaTOPHBIX
XUMHYECKHX ONBITOB IO MOJIYYCHUIO U COOMPAHHIO Ta3000pa3HBIX BEMICCTB
2.6 (BoOpoia W KHCJIOpOJAa), MPHUTOTOBJIEHHIO DPACTBOPOB C OINpeaeaEéHHOU
MaccoBOW JOJell pacTBOPEHHOTO BEIIECTBa, IJIAHHUPOBATH M IPOBOIHUTH
XUMHUYCCKHE IKCIIEPUMEHTHI
M0 PACIO3HABAHUIO PACTBOPOB IIENOYEH M KUCIOT C TIOMOIIbIO WHIANKATOPOB
(makmyc, perondTanenH, METUIOPAHXK U IPYTHC)
2.7 MTPOBOJIMTH PACUETHI IO YPABHEHWIO XUMHUYCCKOW PEAKITUU
ITo teme: «llepuoamueckuii 3akoH u llepuoanueckas cucreMa XUMHUYECKUX
3 anementoB [[. U. MenneneeBa. CTpoeHue aTOMOB. XHUMHYECKasl CBS3b.
OKHCINTENHEHO-BOCCTAHOBUTEIBLHBIC PEAKITHI)
pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYCCKHX TOHSITHH: SAPO aToOMa,
ANEKTPOHHBIN CIION aroma, aTOMHasi OpOHTalb, pAANYC aToMa, XUMHUYECKas
3.1 CBSI3b, MOJIsIpHAS u HETOJISIpHAS KOBAJICHTHAsI CBSI3b,
ANEKTPOOTPHUIIATEILHOCTh, HOHHAS CBSI3b, HMOH, KATHOH, aHUOH, CTETCHb
OKHCJICHUS
3.2 KJIACCU(PUITUPOBATh XUMUUECKHE JIEMEHTHI




Kon

HpOBepﬂeMble NMpeaAMETHLIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM

NpoBePsIeMOro N
00pa3oBaTeJIbHOI MPOrPAMMbI OCHOBHOT'0O 00111er0 00pa30BaHus
pe3yJbTara
OIMCHIBATh U XapaKTepHU30BaTh TabnuuHyo Gopmy Ilepuonnyeckoii cucTeMsl
33 XUMUYECKUX JJIEMEHTOB: pa3iuvarTh MOHITHS «rjaBHas mnoarpynmna (A-
' rpymnma)» u «mnobouynas moarpymma (brpynma)y, «manbie» u «OOJBIIHEY
TIePUOJIbI
packpeiBaTh  cMbicn  llepmoamyeckoro  3akona  [[.M. Menaeneena:
3.4 JEMOHCTPUPOBATh [MOHUMAHUE TMEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKHX 3JIEMEHTOB OT UX noJoxkeHus B [lepuoanueckoil cucreme
COOTHOCUTH 0003HAYCHHUS, KOTOphIe MMeEIoTcs B Tabmuie «lleprogmdeckas
cuctemMa xuMudeckux dnemeHToB J[.M. MeHnnmeneeBa» ¢  YHCIOBBIMH
3.5 XapaKTePUCTUKAMHU CTPOCHHUS aTOMOB XHWMHUYECKHX JJIEMEHTOB (COCTaB M
3apsn aapa, oOmiee YHUCIIO AIEKTPOHOB
Y pacrnpeiesICHUE UX MO JIEKTPOHHBIM CJIOSIM)
3.6 OMPEJIEIATh CTENEHb OKUCIICHUS DJIEMEHTOB B OMHAPHBIX COCTMHEHHUSIX
37 ONpeAeNsATh BHUJ  XUMHUYECKOH CBsA3M  (KOBaJleHTHass W  WOHHAsA)
B HEOPTaHUYECKUX COCIMHEHUSX
9 KJIACC
Kon .
AT IIpoBepsiembie NpeMeTHbIE Pe3yJIbTaThl 0CBOEHHs OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJabTara
1 ITo Teme: «BemecTBo M XUMUYECKasi PEAKIUSD)
pacKpbIBaTh  CMBICI  OCHOBHBIX  XMMHYECKHUX TIOHATHUHA:  pacTBOp,
ANEKTPOJIUTHI, HEAJIEKTPOIUTHI, FJEKTPOJIUTUYECKAS AUCCOLUALIMS, PEAKIIUN
MOHHOTO OOMEHa, KaTajau3aTop, XMMHYECKOE€ paBHOBECHE, OOpaTUMBbIC U
1.1 HEeoOpaTUMbIE  peakKIMH, OKHUCIUTEIbHOBOCCTAHOBUTEIbHBIE PpEaKIIHU,
OKHCITUTENh, BOCCTAHOBUTENb, OKHCICHHE W BOCCTAHOBJICHHUE, AJNTIOTPOIHS,
aM(pOTepHOCTh, XUMHUYECKast CBsI3b (KOBAJICHTHAs, MOHHASI, METalInYecKas),
KpUCTAJUTHYECKasl peméTKa, CIUIaBbl, CKOPOCTh XUMHUUYECKON PEaKIIUN
12 WUTIOCTPUPOBATH  B3aUMOCBSI3b  OCHOBHBIX ~XMMHYECKUX HOH{I'TI/II‘/’I u
MIPUMEHSATH OTH MOHATHUS TP ONMMCAHUH BEIIECTB M MX MPEBPAIICHUI
COCTABJISITh  YPaBHEHUSI  DJEKTPOJIMTUYECKOW  JAUCCOLMAIIMU  KHUCIOT,
1.3 LIeJI0YEeN U COJIeH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKUUN HOHHOIO
oOMeHa
14 pacKpbIBaTh  CYHUIHOCTb  OKHMCIIUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEAKIIMA
MOCPEJICTBOM COCTABJICHUS JICKTPOHHOTO OajaHca ITHX PEaKIIHi
1.5 MIPOBOJIUTH PACUYETHl IO YPAaBHEHUIO XUMHUECKOW peaKinu
2 ITo Temam: «Hemerannel M WX CcoequHEHUS» W «MeTalmel MW WX
COCTMHEHUS»
XapaKTepu30BaTh (OMUCHIBATH) OOMIME ¥ CHEIU(PUICCKHE XUMHUYECKUE
21 CBOMCTBAa MPOCTBIX U CIOXHBIX BEIIECTB, NMOATBEPkKAAA  ONUCAHNE
npuMepaMu MOJEKYJISIPHBIX M MOHHBIX YpPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKHUX PEaKIi




Kon
NMpoBepsieMoro

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

pe3yjabTara

2.2

COCTAaBJIATb YPaBHCHUSA peaKL[I/IfI, MNOATBCPXKAAIOIHUX CYIICCTBOBAHUC
TeHETUYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTM NIPOTEKaHUS XHMHYECKUX MPEBPALICHUN B pPa3IMYHBIX
YCIIOBHSIX

2.4

CJIeZIOBaTh MPaBUJIAM ITOJIB30BAHUSI XUMUYECKOH MOCYION M JIa00OPaTOPHBIM
o0OpynOBaHMEM, aTaKXKe TMpaBWJIaM OOpalleHuss C  BEIIeCTBAMH
B COOTBETCTBHM C WHCTPYKIHMSIMH TI0 BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OMBITOB IO MOJIYYCHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yriIeKucioro rasa)

2.5

IPOBOJIUTH PEAKIIMH, TOATBEPIKIAIOIINE KAYeCTBEHHBIA COCTAB Pa3IUYHBIX
BCIICCTB: PACIIO3HABATH OMNBITHBIM TYTEM XJIOPHI-, OpOMHJ, HWOIH]I,
kapooHat, d¢ocdar, cuaukKar, cyiabpaT, TUIPOKCUIUOHBI, KaTHOHBI
aMMOHHMSI, WOHBI HW3YYCHHBIX METAJJIOB, MPHUCYTCTBYIOIIHEC B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEUICCTB

I1o Teme: «XuMHS U OKpYXKarolas cpeaay

3.1

pacKphIBaTh CMBICI OCHOBHBIX Xumuueckux mnoHstui: [1JIK BemecTsa;
KOPpO3Hsl METAJUIOB

3.2

IPUMEHSTh OCHOBHBIC OICPAIlMH MBICIMTEIBLHOM JACSITEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IIEHNE, CUCTEMATH3alIUI0, BBISIBJICHUE TPUIMHHO-
CIIEICTBEHHBIX CBS3€H — A M3y4EHHS CBOICTB BEIIECTB M XMMHUYECKUX
peaKkIuii; eCTEeCTBEHHOHAyYHBIE METOJbl TIO3HaHUS — HaOJIOJCHUE,
U3MepeHHe, MOICTUPOBAHUE, SKCTIEPUMEHT (peasIbHbII U MBICIICHHBIN)

['BHY «HCcTUTYT comepxkanus U MeTo10B 00yueHus: umenu B.C. Jle

IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 [TepBoHavaIbHBIE XUMUYECKUE TTOHSATHUS

11 [Ipeamer xumuu. Posib XMMUM B J)KU3HU Y€JIOBEKa. XUMHUS B CUCTEME HayK. Tena u
BellecTBa. OU3NYECKUE CBOKCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

12 [lonsitue o METOJIaX MO3HAHHMS B XMMHUH. Uucteie BemectBa u cmecH. CrocoObl
pasjiesieHus: cmecei

13 ATOMBI U MOJEKYJIbl. XUMHUUYECKHE AIeMEHTbl. CUMBOJIBI XUMUUYECKHUX 3JIEMEHTOB.
[TpocThie U CIOXHBIE BEMIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE
Xumudeckas popmyna. BameHTHOCT, aTOMOB XMMHYECKUX AJIEMEHTOB. 3aKOH I0-

1.4 CTOSTHCTBa cocTaBa BemnlecTB. OTHocuTenbHash aromMHas Macca. OTHOCHTeNbHast
MoJIeKyJsipHasi Macca. MaccoBast 10J11 XUMHUYECKOT0 JJIEMEHTA B COSIMHEHUH
KonuuectBo BemectBa. Moib. MonsipHas macca. B3auMocBs3b K0JIMU€CTBA, MacChl

1.5 W YHClIa CTPYKTYPHBIX €IWHMII BemiecTBa. Pacuérel mo QopmynaM XHMHYECKHUX
COEMHEHUI
DU3NYECKUE U XUMUYECKHUE SBICHUS. XUMUYECKas peaklus U €€ MpU3HaKu. 3aKOH

1.6 COXpaHEHHMSI MacChl BEIIECTB. XUMHUYeckue ypaBHeHus. Kiaccudukamms
XUMUYECKHUX Peakiuii (COCTMHECHMS, PA3JIOKEHUS, 3aMEIICHUsI, 0OMEHA)

1.7 XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCYJOH, C TpaBHIaMU




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

paboTsl B 1aboparopuu U mpuéMamMu oOpaIeHus ¢ 1abopaTOpHBIM 000PYIOBaHUEM,
U3y4eHHE M ONHMCaHHe (PU3MUECKUX CBOHCTB 0OPa3IlOB HEOPTaHUYECKUX BEILECTB,
HaOmoaeHne Qusndeckux (TUIaBJICHUE BOCKA, TAasHUE JIbJla, PACTHPAHUE caxapa
B CTYIIKE, KUTICHUE W KOHJICHCAIIUsl BOJbI) U XMMUYECKHUX (TOPEHHE CBEYH, MPOKa-
JMBaHUE MEHOW MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOW) SIBIICHUH, HA0JIIO-
JICHHE W ONHUCAHWE TPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIUi (pasioKeHHE
caxapa, B3aMMOJICHCTBHE CEpPHOH KHCIOTBHI C XJOPUAOM Oapus, pa3ioKeHue
runpokcuaa meau(Il) mpu HarpeBaHUM, B3aMMOCHCTBHUE JKejle3a C pACTBOPOM COJTH
menu(Il), n3ydenue crnocoOOB paszzeneHus cmeceld (C MOMOIIbI0 MarHWTa, (HIIb-
TpPOBaHKE, BBIMAPUBAHKE, JAUCTHILIAIMS, XpoMmarorpadus), MpOBEICHHE OYHUCTKU
NIOBAapEHHOI COJM, HAONIOJICHWE W OINMCAHUE PEe3yJbTAaTOB IPOBEACHHS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHsI MAacChl, CO3/IaHUE MOJENIEH MOJEKYI
(11apoCTepKHEBBIX)

Baxueiinine NpCaACTAaBUTCIIM HCOPIraHMYCCKUX BCIICCTB

2.1

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — saeMEHT U IIPOCTOE
BelecTBo. HaxoxzaeHuwe kuciopoga B mpupoje, (U3HUECKUe U XUMHUYECKHE
cBoiictBa (peakmuu ropeHus). Oxcunpl. [Ipumenenme kuciaopoma. CrocoOb
MOJlyuYeHUsl KHUCIOpoJa B JabopaTopudl U MIPOMBIIUIEHHOCTH. Kpyroopot
Kucaoposa B npupojie. O30H — ajuioTponHas MoaupuKalys KUCIopoia

2.2

TernnoBoil PPEeKT XUMHUYECKOH pEeaKIHH, TEPMOXUMHYECKUE YpPaBHEHHS, SK30-
Y DHJIOTEpMUYECKUE peakuuu. TOIumMBO: yrojib M MeETaH. 3arpsi3HEHUE BO3AYXa,
yCHJIEHHE NapHUKOBOrO 3¢ (ekxTa, pa3pymieHre 030HOBOTO CIIOs

2.3

BOI[OpOI[ — DJICMCHT U IIPOCTOC BCHICCTBO. Haxoxnenue BOJAOpOAa B IIpHUPOAC,
(1)I/ISI/I‘~IGCKI/I€ N XUMHYCCKHUEC CBOI\/'ICTBa, IMPUMCHCHUC, CIIOCOOBI MOJTY4YCHUA. KucmoTel n
COJIM

2.4

MousipHblii 00bEM Ta30B. Pacu€Thl M0 XMMUYECKUM ypaBHEHUSIM

2.5

®dusnyeckue cBoicTBa BOAbl. Boma kxak pactBopurtens. PactBopsl. HackieHnHbie
Y HEHACBIIICHHbIE pacTBOpBL. PacTBOpHMOCTH BewiecTB B Boae. MaccoBas 10
BElIECTBa B pacTBOpe. XUMHUYECKUE CBOMCTBa BOJbl. OcHoBaHMs. Ponb pacTBopoB
B IIPUPOJIE M B XXU3HU ueloBeKka. KpyroBopoT Boabl B NpHUpPOAE. 3arps3HEHHE
IpHUPOHBIX BoA. OXpaHa M 0YMCTKA MPUPOJHBIX BOJ

2.6

Knaccugukanus Heopranumueckux coeamHeHui. Oxcuapl.  Krnaccudukarms
OKCHJIOB:  cojeoOpasyromue  (OCHOBHbIE,  KHUCJIOTHBIE, aM(dOTepHble) U
HeconeoOpasyronie. Homenknarypa okcupoB. PDusndyeckue M XUMHUYECKHE
CBOICTBa OKCHOB. [lolydyeHne OKCu10B

2.7

OcHoBanus. Knaccudukaiius oCHOBaHUU: MIETOYN U HEPACTBOPUMBIE OCHOBAHMSI.
Homenknarypa ocHoBanui. du3nyeckue M XUMHUYECKHME CBOMCTBAa OCHOBAHMH.
ITonydyeHnne 0CHOBaHMI

2.8

Kucnotel. Knaccuduxanus xkucinor. Homenknarypa kucinor. @uznueckue U XUMHU-
Yyeckue cBorcTBa KHUCIOT. Psaa akruBHocTM MetaimoB H.H. bekerosa. [lonmyuenue
KHUCJIOT

2.9

Commu. Homenknatypa cosieil. @u3ndeckue U XUMHYECKHe cBoWcTBa cosei. [loimy-
YEHUE COJEN

2.10

I'ereTmueckas CBI3b MCKIAY KilaCCaMU HECOPTaHUYCCKUX COG)II/IHGHI/Iﬁ
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XVUMUYECKUH HKCIIEPUMEHT: KaueCTBEHHOE OMpENEICHHE COACPNKAHMS KHUCIOpOoa
B BO3/IyXe, TIOJYy4YCHHE, COOMpaHWe, paclio3HABaHHE W W3yYCHHE CBOWCTB
KucJjopoaa, Ha6JHOI[eHI/IC B3aHMOI[€I>'ICTBI/I$I BCIICCTB C KHUCIOPOAOM U YCIOBHUA
BO3HUKHOBEHHUSI M MIPEKpAIICHUs] TOpeHUs (Iokapa), 03HaKOMJIEHHE C oOpasiamu
OKCHJIOB M OIMCAaHUE WX CBOWCTB, MOJIy4CHHE, COOMpaHHE, PACIO3HABAHHE H
U3y4eHHE CBOWCTB BOJOpoJa (TOpPEHHE), B3aMMOJICHCTBHE BOJOPOJA C OKCHIAOM




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

menu(Il) (BO3MOXHO HCIIONB30BAaHHE BUACOMATEPHATIOB), HAOIIOJCHHE O0Opa3LOB
BEIIECTB KOJUYECTBOM | MOJIb, HCCIEIOBaHHE OCOOEHHOCTEH pacTBOpEHUs
BEUIECTB C Pa3JIMYHOM  pPacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C
oIpesieNIEHHON MaccOBOM J10JIei pacTBOPEHHOIO BEIIECTBA, B3aMMOJAEHCTBUE BObI
¢ MertaJulaMd  (HaTpueM W KajbleM)  (BO3MOXKHO  HCIIOJb30BAaHHE
BUJIEOMATEPHUAJIOB), ONPEIENCHUE PACTBOPOB KHUCIOT U IIEJIOYEeH C IOMOIIbIO
UHAMKATOPOB, HCCIEN0BaHUE OOpa3l0B HEOPraHMYECKUX BEIIECTB pa3IUYHbIX
KJIacCOB, HaONIO/IEHUE M3MEHEHUs OKPACKM MHIMKATOPOB B pAaCTBOPax KUCIOT U
miesoued, u3yueHue B3aumopencteus okxcuga wmenu(Ill) c pactBopom cepHoit
KHUCJIOTBl, KHCIOT C MeTaulaMH, peakUud HeHUTpanu3aluuy, IMOIy4eHue
HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OJHOIO0 MeTajljla JPYI'MM U3 pacTBOpa
COJIM, pELIEHHE OSKCIEPUMEHTAIbHBIX 3aJad 1o TeMe «BaxHeilmue Kiaccel
HEOPraHWYECKUX COCIMHEHUI

[Tepuoanueckuii 3akoH u [lepuoanueckas cucteMa XUMUYECKUX FIIEMEHTOB
I .. MenneneeBa. Ctpoenre aToMoB. XUMUYeCKas CBsi3b. OKUCIUTEIBHO-
BOCCTAaHOBHUTEJIbHBIE PEAKIIUU

3.1

[lepBble NMONBITKK KIAaCCU(PUKALUU XMUMHUYECKUX 3JeMeHTOB. [loHsTHe o rpymmnax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE M IIEJOYHO3EMENIbHbIE METaJUIbl, IaJOTeHBI,
MHEPTHbIE Tra3bl). OJEMEHTbl, KOTOpble OOpa3yloT aM(OTEepHbIE OKCHIbI H
T'HJIPOKCHUIbI

3.2

Ilepuonuueckuii 3akoH. Ilepuonuueckas cucTeMa XHUMHYECKUX OSJEMEHTOB
JA.UN. MenneneeBa. KopoTtkonepuoanas u anuHHOTNEepuoaHas (opmer [lepuoan-
YECKOW cucTeMbl XUMu4eckux anemeHToB .M. Menneneesa. Ilepuoasl u rpymnmsl.
DU3NYECKUI CMBICIT TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI AJIEMEHTA

3.3

Crpoenne aromoB. CoctaB aToMHbIX sifep. M3oronel. Onektponsl. CTpoeHHe
AIIEKTPOHHBIX ~ 000JI0YeK aToMOB  mepBbIX 20  XMMHUYECKUX  DJIEMEHTOB
Ilepnonnueckorn cucreMsl JI.M. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO
AJIEMEHTA MO ero nosioxkeHuto B [lepuoanyeckoii cucreme [I.11. Menneneena

3.4

3aKOHOMEPHOCTH W3MEHEHHs pajuyca aTOMOB XHUMHYECKHMX DJIEMEHTOB, METal-
JUYECKUX M HEMETAJUIMYECKHUX CBOMCTB IO TpymnmaM M mNepuoiaMm. 3HayeHHE
Ilepunonnueckoro 3akoHa u I[lepruoandeckoil CUCTEMbI XMMUYECKUX DJIEMEHTOB IS
pa3BuTus Hayku U npaktuku. J[.M. MeHnenees — yd€HbIN U IpaKJaHUH

3.5

Xumndeckass  cBs3b.  KoBaneHTHass  (MOJsipHass W HEMOJISIpHAs)  CBSA3b.
DJIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. MloHHAas CBA3b

3.6

Crenenb okucieHusa. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Iponecchl
OKHMCJICHUA M BocCcTaHOBIEeHUA. OKUCIUTEIU U BOCCTAHOBUTEIHN

3.7

XUMHUYECKUH HKCIIEPUMEHT: U3yuyeHHe 00pa3I0B BEIIECTB METAJUIOB U HEMETAJIIIOB,
B3aMMOJIEMCTBHE THAPOKCUIA LIMHKA C PACTBOPAMM KHCJIOT U LIEN0YEH, IPOBEACHHE
OMbITOB,  WJUIIOCTPUPYIOIIUX  NPUMEPbl  OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peakuuii (ropeHue, peakiuy pa3iokKeHus, CoeTMHeHNs)

9 KJIACC

Kon
1

IIpoBepsieMblii 3JIeMEHT COACPKAHMS

BemectBo n xumnueckas peakuus. [loBropenue

1.1

Ilepuoguueckuii 3akoH. Ilepuonuueckas cHCTEMAa XHUMHYECKHX 3JEMEHTOB
J.N. MenneneeBa. CTpoeHHUE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWMCTB




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

XUMHYCCKUX IJICMCHTOB IICPBLIX TpéX NepruoaoB, Kaliusd, KaJIbIIUA U UX COGIII/IHGHI/Iﬁ
B COOTBETCTBHHM C IIOJIOXKCHHEM DJJIEMCHTOB B HepHOHquCKOﬁ CUCTEME H
CTPOCHUCM UX aTOMOB

1.2

CrpoeHue BemecTBa: BUJbl XMMUUYECKON CBSI3U. THIIBI KPUCTAJUNIMYECKUX PEIIETOK,
3aBUCHMOCTDb CBOWCTB BELIECTBA OT TUIA KPUCTANIMYECKON PEIIETKU U BUAA XUMU-
yeckoi cBs3u. Knaccupukanuss ¥ HOMEHKJIATypa HEOPraHWYECKHUX BEILECTB
(MeXxayHapoJHasi U TpUBHAIbHAas1). XMMUYECKHE CBOMCTBA BELIECTB, OTHOCALINXCS
K Pa3JM4YHBIM KJlacCaM HEOPraHMYECKHX COCIMHEHUH, TEHETHYeCKas CBS3b
HEOPraHUYECKUX BEIIECTB

1.3

Krnaccudukaruss XumMudecknx peakiuii o pa3inyHbIM IIPpU3HaKaM (110 YUCIY U CO-
CTaBY YYacCTBYIOIIUX B PEAKIMH BEIECTB, MO TEIUIOBOMY (P (EKTY, 10 U3MEHEHHIO
CTENCHEH OKUCIICHHS XHMHUYECKHX 3JIEMEHTOB, MO OOpPaTMMOCTH, IO Y4YacTHIO
Karajau3aTopa). OK30- U DJHJIOTEPMUYECKHE pEaKluu, TEPMOXUMHUYECKUE
ypaBHeHUs1. [IoHSATHE 0 CKOPOCTH XMMUYECKOW PeaKIfu
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IToustre 06 O6paTI/IMBIX n HCO6paTI/IMbIX XUMHUYCCKUX PCAKIMAX. ITonsiTue o romo-
TCHHBIX W TICTCPOrCHHBIX PCAKIUAX. IlonsiTHE O XHUMHYECKOM PaBHOBCCHUU.
CDaKTopBI, BJIMAOINHUEC Ha CKOPOCTb XUMHYECKOM p€akuun MW IIOJIOKCHHUC
XUMHUYCCKOT'O paBHOBCCH

1.5

OKHUCITUTEIIEHO-BOCCTAHOBUTEIIbHBIC peakiuu, SIIEKTPOHHBIN OaaHc
OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHOM pCaKIIvH. CocraBncHue ypaBHCHHI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIMid C  KCIOJBb30BAaHUEM  METO/a
DJIGKTPOHHOTO OaslaHca

1.6

Teopus 27EKTPOIUTHYECKON AUCCOLUALIMH. DIEKTPOIUTHI U HEANEKTPOIUTHI. KaTu-
OHBI, AHMOHBI. MeXaHU3M JMCCOLMAIMY BEIIECTB C PA3JIMYHBIMU BUAAMU XUMHUYEC-
Koil cBszu. Crenenp auccouumanu. CuibHbIe U cialble 3JEKTPOIUTHI. Peakiuu
MOHHOTO OOMEHa. YCIIOBUS MPOTEKAHUs peakUuii HOHHOIO OOMEHa, MOJIHBIE U CO-
Kpalll€HHbIE MOHHBIE ypaBHEHUs peakuuil. CBOWCTBAa KUCIIOT, OCHOBAHUN U COJEHN
B CBETE TMPEJCTABICHUNA 00 DIEKTPOIUTHYECKOM aucconmanuu. KadecTBeHHBIE
peakuuu Ha HOHBL. [IoHATHE O THApOIIN3E Coen

1.7

XUMHYECKUN OKCIEPUMEHT: O3HAKOMJIEHHE C MOJCISIMU  KPUCTAJUTHYECKUX
pEmIETOK HEOPTraHUYECKUX BEIIECTB — METAIIJIOB M HEMETAJIOB (TpaduTa U anMasa),
CJIOKHBIX BEIIECTB (XJIOpUJA HATPHs); HUCCIEIOBAaHHE 3aBUCUMOCTH CKOPOCTH
XUMHYECKON pEeaKklMh OT BO3JACHCTBUS pa3INUHBIX (PAKTOPOB; HCCIEIOBAHHE
AIIEKTPONPOBOIHOCTH PAacCTBOPOB BELIECTB, IpoOIEcca JUCCOLMAIMHU  KHUCIOT,
nienoued U comieil (BO3MOXKHO HCIIOJIb30BaHHWE BUAEOMATEPHUATIOB); MPOBEICHHE
OTIBITOB, WITIOCTPUPYIOMIUX TMPU3HAKA TPOTEKAHHUS PEaKIuii HOHHOTO OOMEHa
(oOpazoBaHue ocadka, BbIACNEHHWE Tra3za, o0pa3oBaHHWE BOJBI); OIBITOB,
WUTFOCTPUPYIONTUX ~ TIPUMEPHl  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHI
(ropeHue, peaklMu Pa3OKEHHs, COCIMHEHHUs); paclo3HaBaHWE HEOPTaHUYECKUX
BEIIECTB C TOMOINIBIO  KAYECTBEHHBIX pEaKIWi HA  HOHBI;  PEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a7a4

Hemerannsl u uxX coeauHeHUs

2.1

OO0mast xapakTepucTUKa rajoreHoB. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTE€PHbIE
creneHu okucieHus. CTpoeHne u Gpu3nuecKue CBOMCTBA MPOCTHIX BEIIECTB — rajo-
reHoB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpe XJiopa (B3aUMOJAEHCTBHE ¢ METalllaMH,
HEMeTaJUIaMH, 1eno4amMu). XiaopoBogopo. CosiHasi KUCI0Ta, XUMUYECKUE CBOM-
CTBa, NOJIy4CHHE, IpUMeHeHue. [IeiicTBhe XJIOpa M XJIOPOBOJIOPOJA Ha OPraHu3M
4eJIoBeKa. BaxkHennme XJIopu bl M X HaXO0KIEHUE B IPUPOJIE

2.2

OO6mras xapakTepucTHka 351eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

XapakTepHble cTeneHu OkuciaeHus. CTpoeHue W (PU3MUECKUE CBOMCTBA IMPOCTHIX
BEILIECTB — KHUCIOPOAA U cepbl. AJUIOTPONHbIE MOIU(PHUKALIMKA KUCIOPOJA U CEpPBI.
Xumuueckue cBoicTBa cepbl. CepoBOAOPOA, CTpOSHHE, (PU3HMUECKUE U XUMUYECKUE
cBoiictBa. OKcHIbl cepbl Kak IPEACTAaBUTENM KHCIOTHBIX OKcuaoB. CepHas
KHCIIOTa, GU3NUECKHNE U XUMHUYECKUE CBOMCTBA (00OIIME KaK MpeACcTaBUTeNs Kiacca
KUCIOT U cneuu¢puyeckue). XHUMHUYECKHE pPEakLUHu, JeKallue B  OCHOBE
IPOMBIIIUIEHHOTO CcHocoba moiydeHus cepHol kuciotel. llpumenenue. Conun
CEpHOMN KHUCIIOThI, KaUeCTBEHHas peakius Ha cynbdar-uoH. HaxoxaeHue cepsl u eé
COCIMHEHUN B Ipupoje. XHUMHYECKOE 3arpsA3HEHUE OKpPYXKaloLEed Cpelbl
COCIMHEHUSIMU cepbl (KHUCIOTHBIE NOXAM, 3arpsi3HEHHE BO3/1yXa M BOJOEMOB),
CIOCOOBI €0 NPEAOTBpalIECHUS

2.3

OO0mast xapakTepucTuka 31eMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHUsI aTOMOB,
XapakTEepHbIE CTENEHU OKHUCIEHUA. A30T, pPACIpPOCTPAHEHUE B  IPHUPOJE,
¢du3nyeckre U XuMuueckue cBoictsa. KpyroBopot azora B nmpupoje. AMMHAK, €ro
¢uznyeckue U XMMUYECKHUE CBOMCTBA, MOJIy4YeHHE U npuMeHeHue. Con aMMOHMS,
ux (u3nYeckue U XMMHUYECKHe CBOWMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHUA. A30THasi KUCIOTa, €€ TOoydeHue, (pu3MuecKue W XUMHYECKUE
cBoiicTBa (oOmMe Kak NpeACTaBUTENs Kiacca KHCIOT M cnenuduyeckue).
Hcnonp30BaHue HUTPATOB M COJICH aMMOHHS B KaU€CTBE MUHEPATBHBIX YI0OpEHUH.
XUMHUECKOE 3arpsA3HeHUE OKpY’Karollel Cpeibl COeAMHEHUSMH a30Ta (KUCIOTHBIE
JIOK]IH, 3arpsi3HEHUE BO3AyXa, HOUBBI U BOJJOEMOB)

2.4

docdop, amnorponHsie Moaudukanuu Gpochopa, GU3HISCKUE U XUMUUECKHE CBOM -
ctBa. Okcun ¢ocdopa(V) u dochopHas kuciora, GpuMUeCKHMe U XUMHUYECKHE
cBoiicTBa, mnoiydyeHue. Mcnonwp3zoBaHue @ochaToB B KayecTBe MHHEPAIbHBIX
ynobpeHuit

2.5

OO6mas xapakTepucTuka 31neMeHToB [VA-rpynmnbsl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHBIE CTETICHH OKHUCJICHHS. YTIEPOJ, aUIOTPOIHbIE MOAU(PHUKAIIUU, pac-
OpOCTpaHEHUuEe B MpHpoJe, (PU3MYECKHEe M XUMHUYECKHe CBOMcTBa. AncopOuus.
Kpyrosopor yriepona B mnpupone. Okcuisl yriepoaa, HX (U3NYECKUE H
XMMHUYECKHE CBOICTBa, JEWCTBHE HAa JKUBbIE OPraHU3MBI, IMOJy4YeHHE U
MpUMEHEHHEe. DKOJIOTHYECKHEe MpOoOJIeMbl, CBA3aHHbIE ¢ okcuaom yraepona(lV);
TUMoTe3a INI0OATbHOTO MOTEIUIHUs KIMMaTa; MapHUKOBBIA 3(PdekT. YroapHas
KHUCJIOTa U €€ COJId, HuX (1)I/I3I/I‘~I€CKI/IC U XUMHYCCKUC CBOﬁCTBa, IMOJIYUCHHUEC U
npuMeHeHue. KadecTBeHHast peakiuss Ha KapOoHaT-HOHBL Vcrmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIIJIEHHOCTH U CEJILCKOM X031 CTBE

2.6

HepBOHa'-IaJ'II)HI)Ie MOHATHS 00 OpPraHn4Y€CKrUX BEHICCTBAaX KaK O COCAUMHCHUAX YTJIC-
poaa (MeTaH, OTaH, 3TUJICH, allCTUJICH, 9TAHOJI, TTIMLCPHUH, YKCYCHAaA I(I/ICJ'IOTa). Hx
COCTaB U XMMHNYECCKOE CTPOCHHUC. IlonsaTre 0 OHMOJOrHYECKU Ba>KHBIX BE€OICCTBAX:
JKHUpax, 6em<ax, yrijieBoaax — UM HUX pPOJHM B KHU3HU UCIIOBCKA. MaTCpI/IaJ'IBHOC
CAWHCTBO OPraHMYCCKUX U HCOPTaHNUYCCKUX CO€,ZII/IH€HI/II7[

2.7

KpemHuuii, ero ¢usndeckue ¥ XMMHYECKHE CBOMCTBA, MOJIyueHHE U MPUMEHEHHE.
Coenunenus kpemHus B npupoje. Obuume npeacrapieHus 06 okcune kpeMuusa(IV)
U KpeMHUeBol kuciore. CHIMKAThl, WX UCIOJb30BaHUE B OBITY, MEAMIUHE,
NPOMBIIIJICHHOCTH. BakHeine cTpouTeabHbIE MaTepHallbl: KepaMuKa, CTEKJIO,
[eMEeHT, OeToH, kene300eToH. I[IpoOmeMbl  Ge30MacHOro0  HMCIMOJIb30BAHUS
CTPOMTENBHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HU

2.8

XUMHUECKUH OSKCIIEPUMEHT: H3y4YeHHE OO0pas3lloB HEOPraHWYECKHX BEILECTB,
CBOMCTB COJIIHOM KHCJIOTBI; IPOBEICHNE KAaYECTBEHHBIX PEAKIUN Ha XJIOPHUI-HOHBI
U HaOJIIOJIEeHHE MPU3HAKOB MX MPOTEKAHHUS; OIBITHI, OTpakaromme (u3ndeckue u
XMMHWYECKHE CBOMCTBA T'aJOT€HOB U HMX COEJUHEHUH (BO3MOXHO HCHOJIb30BAHUE
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BUJEOMATEPHAJIOB); O3HAKOMJIEHHE C OOpa3laMu XJIOpPUIOB (TAJIOTEHUJIOB);
03HAaKOMJICHHE ¢ 00pa3liaMu cepbl U €€ COSAMHEHUSIMH (BO3MOYKHO MCIIOIb30BAHUE
BUJIEOMATEPHAJIOB); HaOIIOJEHUE Tpoliecca OOYIIMBaHMUS caxapa IOJ JeHCTBUEM
KOHIICHTPUPOBAHHOW  CEPHOM  KHUCIOTHI, HW3yYeHHE XHMHUYECKHX  CBOWCTB
pa30aBICHHON CEPHOI KHMCIOTHI, MPOBEICHIE KaYeCTBEHHON peakluu Ha Cynb(ar-
WOH Y HaOJI0JICHHE MTPHU3HAKA e€ MPOTEKaHUs; O3HAKOMIICHHE ¢ (PU3NIECKUMHU CBOM-
cTBaMH a3ora, (Gochopa MW WX COEAMHEHHH (BO3MOXKHO HCIOJIB30BAHUE
BHJICOMATEPHAIIOB), 0Opa3laMu a30THBIX M (ocopHBIX ynoOpeHuid; MOIydeHHE,
coOMpaHue, pacrno3HaBaHWE M U3YYCHHE CBOWCTB aMMHaKa; IPOBEACHUE
Ka4eCTBEHHBIX PEaKIii Ha NOH aMMOHHUSA U (hocdaT-uOH U U3ydeHHE MPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCHCTBUE KOHICHTPUPOBAHHOM Aa30THOM KHUCIIOTBI C MEJIBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHAJIOB); U3yUCHHE MoieIei
KPUCTAUTMYECKUX PENIETOK anMasa, rpadura, QysuiepeHa; O03HAKOMIICHHE C
IPOIECCOM  JICOPOLIMU  PACTBOPEHHBIX BEIIECTB AKTHMBHPOBAHHBIM YIIEM U
YCTPOMCTBOM IPOTHBOTa3a; IMOJydyeHHe, COOMpaHue, pPaclo3HaBaHWE W HM3YYECHHUE
CBOWCTB YIJICKHCIIOTO Ta3a; MPOBEJACHUE KAUYECTBEHHBIX PEaKIUi Ha KapOOHAT- U
CHIIMKAT-HOHBl M  HW3YyYEHHE TMPHU3HAKOB HUX MPOTEKAaHHS;, O3HAKOMJICHHE C
NPOAYKIMEH CHIMKATHON MPOMBIIUICHHOCTH; PEIICHHE SKCIIEPUMEHTAIBHBIX 337134
1o TeMe «BakHeine HeMeTauIbl U UX COCIIMHCHUS

MeTanibl U X COSAMHEHUS

3.1

OO01mas xapakTepUCTUKa XMUMHUYECKUX AJIEMEHTOB — METa/VIOB Ha OCHOBAaHUHM HX
nonoxenus B [lepuoanyeckoii cucreme xumuueckux nemenToB .M. Menaeneesa
u cTpoeHust aToMoB. CTpoeHHe MeTalIoB. MeTanueckas CBsA3b U MeTaJUIMYecKast
KpHUCTaJNINYECcKask peréTka. DIEeKTPOXUMHUYECKHH psiJl HANPsDKEHUI METaJlJIoB

3.2

duznyeckue U XMMHYECKHE CBoOWcTBa MeTamioB. OOmme crnocoObl MOTYYEHHS
metayuioB. [loHATHE O KOPpPO3MM METaJIOB, OCHOBHBIE CIOCOOBI 3AIIUTBI MX OT
koppo3uu. CruiaBsl (CTajb, YyTryH, JIOPATIOMUHHM, OpOH3a) U MX MPUMEHEHHE B
OBITY M TPOMBIILIEHHOCTH

3.3

[Ilenouynble METAIIBL: TTOJIOKEHNE B [leproanueckoi cucreMe XMMHUYECKHUX DJIEMEH-
toB /.. MeHneneeBa; cTpoeHUE UX aTOMOB; HaXxOXKJIeHHE B Ipupoje. Puznueckue
U XMMHYECKHE CBOMCTBa (Ha mpumMepe HaTpus M Kanus). OKCHABI U TMJIPOKCHUIbBI
HAaTpuA U KaJlus. HpI/IMCHeHI/Ie OICJIOYHBIX METAIJIOB U UX COGI[I/IHeHI/Iﬁ

3.4

[IlenoyHo3eMENBHBIE METAIUIBI MATHUM U KaJbLUK: 1oJjiokeHue B [lepuoanueckoit
cucreme xumuueckux snemeHToB .M. MenaeneeBa; cTpoeHre UX aTOMOB; HaXO0X-
JeHre B rnpupone. PU3MYECKME M XMMHYECKHE CBOMCTBA MarHus M KaJbLUs.
Baxneiimme coequHeHnus Kaiublus (OKCHJ, TUAPOKCH, cOlH). JKECTKOCTh BOJBI U
CHOCcOOBI €€ yCTpaHEeHus

3.5

AmoMuHuii: monokeHue B [lepuomudeckod CHUCTEME XUMHYECKHX DSJIEMEHTOB
J.. Menneneesa; CTpoeHHE aroma; HaxoKIeHUE B Npuponae. PuU3nyeckue U XUMHU-
Yyeckhe CcBoiicTBa amoMuHUS. AMGDOTEpHbIE CBONCTBA OKCHJIAa W THUIPOKCHIA
AITFOMUHMS

3.6

Kenezo: mnonoxenue B Ilepuoanueckoil cHucTeMe€ XHUMHUYECKHX 3JIEMEHTOB
.. MenneneeBa; CTpOEHHE aToMa; HaxoXXJAeHUE B mpupoae. dusznueckue u
XUMHUYECKHe cBoWcTBa skene3a. Oxcuapl, ruapokcuabl u conu skeneza(ll) wu
xenesa(Ill), ux cocras, cBOMCTBA U MOJTy4YEeHUE

3.7

XVUMUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3iaMu METaJUIOB U CIUIABOB, UX
(GU3UYECKUMHU CBOMCTBAMH; U3YUYEHHUE PE3YJIBTATOB KOPPO3UU METAIIIIOB (BO3MOYKHO
WCIIONIb30BAaHUE BHJIEOMATEPHANIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHAA
KaJbIMSI W HATPUS C BOJAOHM (BO3MOXKHO WCIOJb30BaHUE BHJICOMATEPHAJIOB);
MCCIICIOBAHUE CBOMCTB KECTKOM BOJBI; MPOLIECCA TOPEHUS KEJIE3a B KHUCIOPOAE
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(BOBMOXKHO  WCIIOJIB30BAHME  BHUJICOMATCPUAIOB);  MPHU3HAKOB  MPOTEKAHUS
KaYeCTBCHHBIX PEAKIMi Ha MOHBI (MarHus, KaJblks, aJFOMUHUS, ITMHKA, xkene3a(1l)
u xenesa(Ill), memu(Il); HaOmomeHWE W OMHCAHWE MPOIECCOB OKPAITHMBAHUSI
IUTAMCHH HWOHAMH HATpUsA, Kadusd W KajblMs (BO3MOXKHO HCIIOJb30BaHHE
BUJICOMATEPHAJIOB); HCCIIeOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHHUS
THIPOKCHUIA [IMHKA;, PEIICHHE SKCIICPUMEHTAIBHBIX 3ajiad 1Mo TeMe «BakHeimme
METaJUIbl U UX COCTUHCHUS

XUMHUS U OKpY>Karollas cpena

4.1

HoBsie MaTepuainel 1 TeXHOJOTUH. BelecTBa u Marepralibl B HOBCEIHEBHOM KU3HU
YyeJoBeKa. XUMUs U 310poBbe. be3omnacHoe ucnoiab30BaHUe BEUIECTB U XUMHYECKUX
peakuuii B ObITy. [lepBast moMoIs IpU XUMHUYECKHUX 05KOTaX U OTPaBICHUSIX

4.2

OCHOBBI IKOJIOTMUECKON TI'PaMOTHOCTH. XMMHYECKOE 3arps3HEHHE OKpYKaroLleu
cpenpl IIJIK. Pomp XuUMUM B pelIeHHHM JKOJOrndyeckux mpoodmem. IlpupomHbie
UCTOYHUKU YTJIEBOJOPOJIOB (Yrojib, MHNPUPOAHBIA Tra3, He(QThb), MNPOLYKTHl HX
nepepaboTKU, UX POJIb B OBITY M MPOMBIIUIEHHOCTH

4.3

XVUMUYECKUN JKCHEPUMEHT: H3ydyeHue oOpa3loB MaTepuayioB (CTEKIIO, CILIABBI

MCTAJIJIOB, ITOJIMMCPHBIC MaTepI/IaJIBI)

ITPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOMN OBPA30BATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Koa nposepsiemoro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0CBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOIi IPOrpaMMbl OCHOBHOI0
o0urero oopazoBanusi Ha ocHoBe PI'OC

[IpencraBnenue:

11

0 MO3HABAEMOCTH SIBJICHUM MPUPO/IbI, TOHUMAaHUE OOBEKTUBHON 3HAYMMOCTHU
OCHOB XHMMHUYECKOM HayKM Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMSA,
KOMITOHEHTa 0O0IIel KyJIbTYpbl M NPAaKTHUYECKON JESITEIbHOCTH YeJIOBEKa B
YCJIOBHSAX COBPEMEHHOTO OOIIECTBA; MOHUMAaHNE MECTa XMMHUHU CPeliu APYTUX
€CTECTBEHHBIX HAYK

1.2

O HAy4HbIX METOAAaX NO3HAHUSA, B TOM YHUCJE SKCHEPUMEHTAIbHBIX U TEO-
PETUYECKUX METOJAaX HCCICAOBAHUS BEHIECTB U H3YYEHUS XHUMHUUYECKHX
peaxiuii; yMeHne MCIOJIb30BaTh MOJETH AJisi OOBSICHEHUS! CTPOCHHSI aTOMOB
U MOJIEKYII

1.3

o cdepax npodeccHOHaTbHON AEATEeIbHOCTH, CBSI3aHHBIX C XUMHEW U CO-
BPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JIOCTHKEHUAX XUMHUYECKOU
HayKH, YTO TO3BOJUT OOydYarolmMMCS paccMaTpuBaTh XUMHUIO Kak cdepy
cBoel Oynymieil npodecCHOHAIBHON AEATENbHOCTH U CIeNlaTh OCO3HAHHBIN
BBIOOp XMMHU Kak MNpO(UIBHOTO mIpeaMeTa HpU Iepexoie Ha YpPOBEHb
cpenHero o01ero o0pa3oBaHus

Bnagenue cucreMo XMMHUYECKHUX 3HAHUHM U YMCHHUC NPUMCHATHL CHCTCMY
XHUMHUYCCKUX 3HaHI/II\/’I, KOTOpas BKIIIOYACT:

2.1

BOKHEUIIINE XUMUYECKUE MOHATHUS: XUMUYECKUU JJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IMPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOJHAS M HEOAHOPOAHAsS
CMECh, OTHOCUTEIBHBIE AaTOMHasi M MOJEKYJSIpHas MacChl, KOJUYECTBO
BEIIECTBA, MOJb, MOJIIPHAs Macca, MOJSIPHBIA OO0BEM, OKCHI, KHCIOTa,
OCHOBaHHWE, COJb (CpemHss), XUMHUYECKas PEeaKIus, pPEaklud COCIUHEHUS,
peaKIMy Pa3NOKEHHS, PEAKIMH 3aMEIICHUs, Peaklud OOMeHa, TEIUIOBON




Koa nposepsiemoro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaAHMS K MPEAMETHBIM pe3yJjbTaTaM 0a30BOro
YPOBHS OCBO€HHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl 0CHOBHOI0
o01mero oopazosanusi Ha ocHoBe PI'OC

3¢ dEeKT peakium, FK30- U SHJOTEPMUIECKHUE PEAKIIUH, PACTBOP, MACCOBAST OIS
XUMHUYECKOTO JJIEMEHTa B COCIMHEHWH, MaccoBas JOJS M TPOICHTHAS
KOHIIEHTPALIUS BEUIECTBA B PAaCTBOPE, PO aTOMa, dJIEKTPOHHBIN CIOW aToMa,
aTOMHasi OpOWTallb, paaUyC aToOMa, BaJCHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUYECKasi CBfA3b, AJIEKTPOOTPHUIATEILHOCTh, TOJSpHAas U HEMOJspHas
KOBAJICHTHAsI CBSI3b, MOHHAS CBS3b, METAIUIMYECKAsl CBS3b, KPUCTAUIMYECKas
pem€érka (aTOMHas, MOHHAs, METAJUIMYECKas, MOJICKYJISIpHasi), UOH, KaTHOH,
AQHUOH, DJIGKTPOJIUT U HEDJEKTPOIUT, DJICKTPOIUTHUECKAS TUCCOLMAIINS,
peakiMM HMOHHOTO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKIuHy,
OKHUCJIUTEIh U BOCCTAHOBUTENb, OKHCICHHUE M BOCCTAHOBJICHHUE, DJICKTPOJIU3,
XUMHYECKOE PaBHOBECHE, OOpaTHMbIE W HEOOpaTUMBbIC PEAKIHH, CKOPOCTH
XUMHUYECKON peakiuu, karaausarop, [1JIK, koppo3us MeTaios, CIIaBbl

2.2

OCHOBOIIOJIATAlOIINE 3aKOHbI XHUMHUHU: 3aKOH COXPAaHCHHUS MAacChl, IEpHO-
nuueckuit 3akoH J[.M. MeHjeneeBa, 3aKOH TMOCTOSIHCTBA COCTaBa, 3aKOH
ABorajzipo

2.3

TCOpHUHN XUMHUHU: ATOMHO-MOJICKYJISIpHASA TCOPUS, TCOPUS SHGKTpOHHTH‘IeCKOﬁ
JUucconuanumn

Brnanenune ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHHE NPAaBUIBLHO UCII0JIb30BAaTh U3yUEHHbIE BEIIECTBA U MaTepHalibl (B TOM
quciae MHUHEpaJbHble YIOOpeHMs, METaulbl W  CIUIaBbl, IPOAYKTHI
nepepaboTKU MPUPOJHBIX HCTOYHHUKOB YIJIEBOJOPOAOB (YIJIsl, MPUPOIHOTO
rasa, HeTH) B ObITY, CEJIbCKOM XO3SICTBE,
Ha MPOU3BOJCTBE M MOHUMAHUE 3HAYEHUS JKUPOB, OEJIKOB, YIJIEBOJOB IS
OpraHu3Ma 4YeJOBEeKa; YMEHHME IIPOTHO3MPOBATh BIUSHUE BEUIECTB U
XMMHUYECKHUX IIPOLECCOB HA OPraHU3M YEJIOBEKA U OKPYXKAIOIIYIO IPUPOAHYIO

cpeny

3.2

YMCHUEC UHTCTPUPOBATE XUMHUYCCKUC 3HAHHUA CO 3HAHHUAMHU APYTHUX y‘I€6HBIX
peaAMETOB

3.3

HaJIMYUE OMbITa PabOTHl C PA3TUYHBIMH HCTOYHUKAMH WH(OpMAIMU TIO
XUMHH (HaydHas ¥ Hay4dHO-TIONYJIIpHAs JIUTepaTypa, cIoBapu, CIPaBOYHUKH,
HUHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OLEHHMBAaTh HH(GOpPMAIMIO O BEIIeCTBaX, UX
MIPEBPALICHUAX W NPAKTHYECKOM IPUMEHEHWHW M YMEHHUE HCIIOJIb30BATH €€
JUISL pelIeHus: y4eOHO-TI03HABATENbHBIX 33124

Bnanenne ocHOBaMM NOHSATHWHOIO amnmapara M CHUMBOJMYECKOrO s3bIKa
XUMHUU JUISI COCTaBlieHHs (OpPMYyNT HEOPraHWYECKHX BEIIECTB, YpaBHEHMHMA
XUMHUYECKUX peakiuii; ocHoBamMu xumuueckoil HoMeHkIaTypel (IUPAC u
TPUBUAIBHOM)

YMeHne oObSICHATH CBSI3b MOJIOKEHUS eMeHTa B [leproandeckoii cucteme ¢
YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHMHYECKUX DIIEMEHTOB
(coctaB u 3apsg  smpa, oOImee YHUCIO DJIEKTPOHOB), pacmlpeeIcHuEM
ANIEKTPOHOB MO SHEPTreTHUYECKUM YPOBHSM aTOMOB MEPBBIX TPEX MEPHOJIOB,
KaJIng U KaJIbIIUA

[IpencraBinenne o MNEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
3JICMCHTOB (pazmyc aToMma, BHCKTpOOTpI/IHaTeHBHOCTB), HpOCTBIX N CJIIOKHBIX
BEIIIECTB OT TOJIOKEHHUS 3JieMeHTOB B [lepuoamdeckoil cucteme (B MajbIxX
Iepuoax U IIaBHBIX MOATPYIIAX) U AIEKTPOHHOIO CTPOEHUS aToMa




Koa nposepsiemoro

IIpoBepsiemble TpeOOBaAHMS K MPEAMETHBIM pe3yJjbTaTaM 0a30BOro
YPOBHS OCBO€HHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl 0CHOBHOI0

WU B L o01mero oopazosanusi Ha ocHoBe PI'OC
7 YMmeHue KinaccupuIupoBaTh:
7.1 XUMHYECKHUE JIEMEHTBI
7.2 HEOpPraHUYECKUE BEIIECTBA
7.3 XUMUYECKUE PEaKIIUU
8 YMeHue ornpenesnsrh:
8.1 BaJICHTHOCTh M CTEIICHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COETUHEHUSIX
8.3 XapakTep Cpe/bl B BOJHBIX pacTBOpaX BEIIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHUCJIUTEIb U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBath (pU3NUEecKre U XMMUYECKHUE CBOMCTBRA:
MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOAOPOJ, TpaduT, anmas, KpEeMHUH,
9.1 a3oT, ¢ochop, cepa, XJOp, HATPHUA, KAIWHA, MarHW, KaJIbLIUN, ATFOMUHUH,
KENe30)
CIIO)KHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PAacTBOPOB (BoJa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOJOPOA, OKCHIBI U THAPOKCU Bl MeTaioB [-I1A rpyrmm,
9.2 amromunus, menu (I1), muaka, xxenesa (II u II), okcuaer yraepona (I u 1IV),
kpemuaus (IV), azora u ¢ochopa (III u V), cepsr (IV u VI), cepuucras,
cepHasi, a30TUCTasl, a30THasA, GochopHas, yronbHas, KpeMHHEBasT KUCIOTa U
HX COJIN)
MIPOTHO3MPOBATH M XapaKTePHU30BaTh CBOMCTBA BEIIESCTB B 3aBHCHMOCTH OT UX
9.3 COCTaBa 1 CTPOCHHS, IPUMEHEHHE BELIECTB B 3aBHCHMOCTH OT HX CBOIICTB,
BO3MOXXHOCTh TMPOTEKAHWS XWUMHUYECKHX MPEBPAIICHUNH B  Pa3IMYHBIX
YCIOBUSX
10 YMeHue COCTaBIATh MOJIKYJISIPHBIE U MOHHBIE YPaBHEHUS PEaKIuii, B TOM
quclIe:
10.1 peaxkuuii HOHHOTro OOMeHa
10.2 OKHCITUTETHFHO-BOCCTAHOBUTEILHBIX PEAKITHIl
103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOMCTBA W3YYEHHBIX KJaccoB (TpyIm)
HEOPTaHWYECKUX BEIIECTB
104 MOJITBEPIKIAIONIUX TEHETHUECKYIO B3aUMOCBSI3b MKy HUMHU
11 VYMeHUe BBIYUCIATh (TPOBOJUTEH PACUEThI):
111 OTHOCHTEIIbHYI0O MOJICKYJSIPHYIO W MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO
JIOJTII0 XMMHYECKOTO 3JIEMEHTa B COETMHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 ypaBHEHUSM XHMHUYECKHUX PEAKIMi M HaXOAUTh KOIUYECTBO BEIIECTBA,
00BEM B Maccy peareHTOB WA ITPOYKTOB PEAKITUH
12 Bnanenue (3HaHme OCHOB):
OCHOBHBIMH METOJAaMH HAy4HOTO TIO3HAHWS (HAOJIOJICHWE, W3MEpCHHE,
121 OKCIIEPUMEHT, MOJICIMPOBAHNE) TPHU H3YUYCHUU BEIIECTB U XUMHUYECKUX
SBJICHUH; yMeHHEe COpMYIUpOBaTh MPOOJIEMYy U MPEIIOKHATH TyTH e
pelieHus
12.2 Oe3omacHoi pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMUYECKOW TOCYI0H U
nabopaTOPHBIM 000PYIOBaHUEM
12.3 npaBuIaMu Ge30macHoro oOpamieHHs ¢ BEIIeCTBAMH, HCIOJIb3yEMBIMH B




Koa nposepsiemoro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaAHMS K MPEAMETHBIM pe3yJjbTaTaM 0a30BOro
YPOBHS OCBO€HHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl 0CHOBHOI0
o01mero oopazosanusi Ha ocHoBe PI'OC

MIOBCEHEBHO JKU3HU, TPABUIIAMH MTOBEJCHHS B LENAX COECPEKECHUS 37J0POBbS
U OKpyXarouled MNpUpOAHOM cpenabl; INOHUMaHHWE Bpena (ONacHOCTH)
BO3CHCTBUSI HA JKMBBIE OPraHU3MBI OIPENEIEHHBIX BEIIECTB, CIIOCOOOB
YMEHBILIECHUS U IPEJOTBPAIICHHs] UX BPEIHOTO BO3IECHCTBUS

13

Hanuaue MMPAKTUYCCKUX HABBIKOB INUIAHUPOBAHHUA W  OCYIICCTBJICHHA
CICAYIOMIUX XUMHYCCKUX SKCIICPHUMECHTOB!

131

HU3YUYCHUC W OIIMCAaHHUC (1)I/ISI/I‘ICCKI/IX CBOMCTB B€IICCTB, O3HAKOMIJICHUC
C (1)I/ISI/IT-IGCKI/IMI/I U XUMHUYCCKUMU ABJICHHUAMHU; OIIbIThI, HWJUIOCTPUPYIOIIHC
IPU3HAKU ITPOTCKAHUA XUMHUUYCCKUX peaKI_II/Iﬁ

13.2

HU3YUCHUC cIoco0oB pasaciiCHuA cMmeceit

13.3

MOJIYYCHHUE KHUCIIOpOJa U HU3Y4YCHHE CIro CBOﬁCTB; IOoJIy4eHHuEe BOJOpOJa
U U3Yy4YCHUC C€TO CBOfICTB; MOJIYYCHHEC YIJICKUCIIOIO rasa W HU3YUYCHUC Cro
CBOP'ICTB; INOJIY4YCHHUC aMMHaKa U U3YyUCHUC CTO CBOMCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OIMPEICIIEHHON MAaCCOBOM JI0JIEN PaCTBOPEHHOTO
BEILECTBA

135

MPUMEHEHHE WHIUKATOPOB (JTakMyca, MeTUIopaHxa u (eHondranenna) ais
OTIpeJICJICHUs XapaKTepa CPeabl B paCTBOPAX KUCIOT U IIEI0UeH

13.6

UCCIIEIOBAHUE M OMNMCAHHE CBOWCTB HEOPIaHWYECKHX BEIIECTB Ppa3IMYHbIX
KJIaCCOB; N3y4YEeHHE B3aUMOJCHUCTBUS KHCIIOT C METAJIAMH, OKCHJJAMU METAIIJIOB,
pacTBOPUMBIMU U HEPACTBOPUMBIMU  OCHOBAHUSIMH, COJIIMH; IIOJIyUE€HUE
HEPACTBOPUMBIX OCHOBAHMMW; BBITECHEHHE OJHOTO MeETalja JpPYIMM U3
pacTBopa COJIM; HCCIeNOBaHME aM(pOTEPHBIX CBONCTB THAPOKCH]IOB
AIFOMUHUS U [IUHKA

13.7

pCeHICHUC OSKCICPUMCHTAJIBHBIX 3ala4 TII0 TEMaM: «OCHOBHBIEC KJIACChI
HCOPTraHNYCCKUX COGHHH@HHﬁ)); «BHGKTpOJ'II/ITI/I‘IeCKaSI JUCCOLIMAITHSY,
«BakHele HeMeTaIbl U UX COCAUHCHU, «Baxueiine MeTamiabl U UX
COCAUHCHUA»

13.8

XUMHYECKHE JKCIEPUMEHTHI, WIIIOCTPUPYIOMINE TPU3HAKH MPOTEKAHUS
peakiuii MOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIMHM Ha MPUCYTCTBYIOIINE B
BOJIHBIX pPAcTBOpax HMOHBL: XJIOPHA-, OpOMHI-, UOAHI-, CylIbdaT-, Gocdart-,
KapOOHaT-, CUJIMKAT-aHUOHBI, TUJPOKCUI-HOHBI, KATHOHBI aMMOHUSI, MarHus,
KaJIBIIHS, ATFOMUHUS, Jkee3a (2+) u xkenesa (3+), meau (2+), muHKa

14

VYmMmeunue:

141

MMpEACTABIATE PE3YJIbTAThl OKCIICPUMEHTA B (bopMe BBIBOAOB, J0OKa3aTCJIbCTB,
Fpa(I)I/IKOB u Ta6JII/II_[ 1 BBIABJIATH SMIIUPUUCCKHUEC 3aKOHOMCPHOCTHU

14.2

YCTaHABJIMBATL CBA3U MCIKAY PCaAJIbHO Ha6J'IIOIIaCMBIMI/I XUMHUYCCKUMH
ABJIICHUAMHA W TIIpOoLECCaMH, IPOUCXOAAIIMMU B MAKpO- WM MHKPOMHPE,
O0OBSCHATH IMPUYIHNHBL MHOFOOGpaBI/I}I BCIICCTB

INEPEYEHbB 2JIEMEHTOB COAEPXXAHUS, ITIPOBEPAEMbBIX HA OCHOBHOM

I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA




HepBOHaanBHBIG XUMHUYCCKUC ITOHATUA

1.1

UYuctele BemecTBa U cMecd. CriocoObl pa3/ienenus cMecei

1.2

ATOMBI U MOJICKYJIbBI. Xumuaeckrue 3eMeHThl. CHMBOJIBI XMMHYECKHX JJIEMEHTOB.
HpOCTBIe 1 CJIIOKHBIC BEIICCTBA.

1.3

Xumudaeckas (bOpMy.]'Ia. BanenTtHOCTP aTOMOB XHMMHYECKMX »dJIeMeHTOB. CTeleHb
OKHCJICHHUA

14

3aK0H MOCTOSTHCTBA cocTaBa BerecTB. OTHOCUTEIbHAS aTOMHAA Macca. OTHOCUTENbHASA
MOJICKYJISIpHast Macca. MaccoBast J10JII XUMHUYECKOT0 JIEMEHTA B COCMHCHHUH

1.5

KonngectBo BemectBa. Mosb. Momnsipaast Macca. Mossipabiid 006EM ra3oB. Bzaumocssizb
KOJINYECTBA, MACChl M YUCJIA CTPYKTYPHBIX €MHMI] BEIIECTBA

1.6

@usnyeckue U XUMHUYECKUE SBICHUS. XMMHMUECKas peakuus U €€ NpU3HAKU. 3aKOH
COXPaHEHHsI MacChl BEIECTB. XUMUUYECKUE YPaBHEHUS

[lepuomuueckuii 3akoH W [lepuoamueckass CUCTEMa XHUMHUYECKHX  3JICMEHTOB
J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. Ilepuoanyeckas cucrema xumudeckux sinementoB J[.M. Menne-
neeBa. llepuonbl m rpynmnbl. PU3MYECKUN CMBICI IOPSAKOBOTO HOMEpPA, HOMEPOB
NepHO/Ia U TPYNIbI 3JIEMEHTA

2.2

Crpoenue atomoB. CoctaB aroMmHbIX saep. WM3orombl. Onexktponsl. CTpoeHue
JJIEKTPOHHBIX 000J04YeK aToMOB IepBbIX 20 XMMHUYECKHX 3ieMeHTOB llepmomuueckoii
cucremsl J[.1. Menneneesa

2.3

3aKOHOM€pHOCTI/I B H3MCHCHHH CBOHCTB XHMHYECCKHX DJJICMCHTOB MEPBLIX Tpex
nepuoaoB, Kajiusd, KaJblHA (pazu/lyca dTOMOB, SJICKTPOOTPpULIATCIIbHOCTU, MCTAJTININYCCKHUX
N HCMCTAJIINMYCCKUX CBOﬁCTB) n Hux COGI{I/IHGHI/II;'I B COOTBCTCTBHHM C IIOJIOXKCHHEM
JJICMCHTOB B HepnonnquKoﬁ CUCTCMC U CTPOCHUCM UX AaTOMOB

CtpoeHnue BemecTna

Xumudaeckas cBs3b. KoBajieHTHast (HOJIS[pHaH u HCHOJ'IHpHaH) CBA3b. 3J'IeKTp00TpI/ILIa'
TEIBHOCTh XUMUUECKHUX 3JIEeMESHTOB. MoHHAs CBA3b. MeTammmueckas CBI3b

Tunel KpUCTANIUYECKUX PEIIETOK (aTOMHas, MOHHAs, METa/In4ecKas), 3aBUCUMOCTb
CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H

Baxneiimme npeacTaBUTeNIM HEOPraHMYECKUX BellecTB. HeMeramisl U X COEIMHEHHS.
MeTtasuibl 1 X COCAMHEHUS

4.1

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX COEIMHEHUI: OKCHAOB (cojeobpa-
3YIOIIIUE: OCHOBHBIE, KHCIOTHBIE, aM(pOTEpHBIE) M HECOJIeo0pa3yoIlne; OCHOBAHUI
(ménoyn W  HEpPacTBOPUMBIE OCHOBaHMs); KHUCIOT (KHCIOPOACOAEpKALUE U
0OEeCKUCIOPOAHBIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJieH (CPETHUX M KUCIIBIX)

4.2

Ou3nyeckue 1 XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIIJIOB: BOJIOPOAA, XJI0pa,
KHCJIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

dusnyeckrue U XUMUYECKHE CBOMCTBA MMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHUA, HATPHUA, Ka-
JIUA, Mariust 1 KaJlblius, aJJIOMHUHUs, XKCJIC3a. SHGKTPOXHMI/ILIGCKHI;'I paa Haprl)KeHI/Iﬁ
MCTAJJIOB

4.4

duszndeckrue W XHUMHUYECKHE CBOMCTBA BOJOPOAHBIX COCIUHECHNI HEMETaJIOB: XJI0pO-
BOOOpOJa, CCpOBOAOPOAa, AMMHUAKA

4.5

dusnyeckne W XUMHYECKHE CBOWCTBa OKCHIOB HemetawuioB: cepsl  (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuus(IV). [lonyuenue okcumon
HEMETaJJIOB

4.6

Xumudeckne cBoctBa okcuaoB: MerawioB IA—IIIA rpymm, 1wmHkKa, wmemu(Il) wu
xenesa(Il, 111). TTonyuenne okCHIOB METAJIJIOB

4.7

XWMHYECKHE CBOWCTBA OCHOBAaHMM MW aM(OTEpHBIX THAPOKCHAOB (HA TMpUMEpe
THJIPOKCUIOB AJIOMHHHUSA, XKele3a, IuHKa). [lomydeHune ocHoBaHMii M aM(OTEpHBIX
TUIPOKCHIOB

4.8

OO0me XMMHUYECKHME CBOHCTBA  KHUCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,




CEpHUCTOM, CepHOW, a30THOH, (ochopHO, KpeMHHEBOH, yroibHOU. Ocolbie
XMMHYECKHE CBOMCTBA KOHIICHTPUPOBAHHOW CEPHOM M a30THOM KucioT. [lomydenue
KHCIIOT

4.9 OO6me XxuMHUYECKHe CBOMCTBA cpenHux coseit. [lonyuenue coneit

410 [Tony4yenue, cobupanue, pacrio3HaBaHUE BOJOPOA, KUCIOPOAA, aMMHAKa, YIJIEKUCIOro
ra3a B JJaDopaTOpuu

411 [Tony4yenne aMmuaka, CEpHOM M a30THOM KUCJIOT B MPOMBILIUIEHHOCTH. O01Me crnocoob
I10JIyYEHUS] METAJIJIOB

4.12 I'eHeTnyecKas CBsI3b MEXAY KJacCaMHU HEOPTraHUYECKUX COSIMHEHUN

S) XUMHUYECKUE PEaKI1H
Knaccugukanus XUMHYECKUX peakUii M0 pa3IMYHbIM MPU3HAKAM: [0 YHCIY U COCTaBY

5.1 Y4YacTBYIOUIMX B pEaKIMM BELIECTB, [0 TEIJIOBOMY 3(PQEKTY, 0 U3MEHEHHIO CTEleHeH
OKHCIICHHSI XHMUYECKHX JIEMEHTOB

52 TernoBoil 3P HeKT XMMUIECKON peaKkIny, TEPMOXUMHUECKUE YpaBHEHUS. DK30- U SHJIO-
TEpMUYECKHE peakluu. TepMOXUMHUYECKUE YPaBHEHMUSI
OKHCIUTENIbHOBOCCTAHOBUTENIbHBIE — peakuuu. OKHUCINUTENIM U BOCCTAHOBUTEIU.

5.3 [Tpomeccel OKUCIIEHUST M BOCCTAHOBJICHMS. OJEKTPOHHBIM OallaHC OKHUCIMTEIbHO-
BOCCTAHOBUTEJIBLHOMN pEeaKIuu

54 Teopuss snekTposMTHUECKOW auccouuanuu. KaTuoHbI, aHUOHBI. DJIEKTPOJIUTHI U

' HeRJIeKTpoauThl. CUIIbHBIE U cl1a0ble 3J1eKTPoJuThl. CTENeHb AUCCOIUALNU

55 PeaKIII/IIjI. MOHHOTO OOMeHa. Y CIOBHUs MpOTEKAHNs peakuuii MOHHOTO oOMeHa, MOJIHbIE U
COKpaIllEHHbIC MOHHBIE YPABHEHUS peaKI1ii

6 XuUMHS ¥ OKpYKarouasi cpejia
BemectBa 1 MaTepuainsl B IOBCEIHEBHON JKM3HU 4esloBeKa. be3onacHoe ncnoiab3oBaHue

6.1 BEIIECTB M XUMHYECKMX peakuuil B sabopatopuu u ObiTy. IlepBas momouis mnpu
XMMHYECKHX 0XKOrax M OTPaBJICHUSX
XUMHUECKOE 3arps3HeHHE OKpYy)Karolled cpenbl (KUCIOTHBIE MOXKIHM, 3arpsi3HEHHE

6.2 MOYBBI, BO3/lyXa U BOJIOEMOB), CIIOCOOBI ero npeaorspaiienus [lpenenbHas gonycrumas
koHueHntpauus BemecTB (IIJK). Ponp xumumM B pelieHHM SKOJOTHYECKHX HPOOIIeM.
Ycunenue napHukoBoro ¢ dexra, pazpyiieHne 030HOBOTO CJIOs
[Tpumenenue cepsl, a3ora, (ocdopa, yriepoaa, KpeMHUS U UX COEJUHEHUH B OBITY,
MEAMIIMHE, NPOMBIIUIEHHOCTH M CEIbCKOM Xo3siiicTBe. llpuMeHeHue MeramioB H

6.3 CIUIaBOB (CTallb, YYT'yH, AIOPANTIOMHUHUH, OpoH3a) B OBITY M NPOMBIIIJIEHHOCTH HX
coenuHeHuil. [loHsATHE O KOPPO3WUU METAJIOB, OCHOBHBIE CIOCOOBI 3aIlUTHl HMX OT
KOppO3uu

6.4 [TpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB (Yroib, MIPUPOTHBIN Ta3, HE(TH), TPOIYKTH MX
nepepaboTku (O€H3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHavanbHble MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COEIMHEHHUSX Yriiepona

6.5 (MeraH, 3TaH, STWJIEH, alETWIEH, 3TaHOJ, TJIMIEPHUH, yKCycHas Kuciora). [lonstue o
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KHMpax, OeiKax, yrieBoJax — M MX POJH B JKU3HU
YeJI0BEKa

7 Pacuérsl:

7.1 1o (opmynaM XUMHUYECKUX COEIMHEHUI

7.2 Macchl (MaccoBO) TOJM PacCTBOPEHHOTO BEMIECTBA B PACTBOPE

7.3 110 XUMHYECKUM YPAaBHEHUSIM




TemaTHyeckoe IiIaHMpoBaHue 8 Kiaace

Ha3zBanmue
pasaesa, TeMbl,
KOJHMYECTBO
4acoB

OcHoBHoOe coepkaHue

OCHOBHBIE BHIBI
JeATEJIbHOCTH
o0yuyarmuxcst

DJIeKTpOHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PECypPChl

Pasznea 1. [lepBonau

AJIbHBIC XUMHUYCCKHE NIOHATHA

1.1 Xumus  —
BaXKHasgt  00JacTh
€CTECTBO3HAHUSA H
MPAKTUYECKOU
JESTEIIbHOCTH
YeJI0BeKa

(5 gacoB)

[Ipenmer xumuu. Ponb
XAMHUHA B JKU3HHA
yejgoBeka. XUMHSA B
cucreme Hayk. Tema u
BemecTBa. Dusznueckue
CBOMCTBaA BCIIIECTB.
ArperatHoe COCTOSTHUE

BemecTtB. IlomsaTtme o
METOoJaxX IIO3HaHHUS B
XHUMMHU. YucTteie
BEIleCTBA M CMECH.
CrocoObl  pazjencHus
CMeceH.

XHMHYeCKUu
IKCIEPUMEHT:
3HaKOMCTBO c

XAMHYECKON MOCYI0M, ¢
npaBuJiaMd  palbOThl B
nabopaTopuu u
npruemMamMu oOpalieHus ¢
1a00paTOPHBIM
00opyIoBaHUEM.
®dusnyeckue  CBOMCTBA
o0pa31oB
HEOPTraHMYECKUX
BEIIECTB — METAUIOB U
HemeTauioB.  CrocoObl
paszencHus cMmecen
(¢unpTpoBaHue,
BBIMIApUBaHUE,
JVICTHILTSIITHS,
xpomarorpadus).
IIpakTuyeckass padora
Ne 1. IIpaBuna paGoThl B
nabopaTopun U MPUEMBI
oOparneHus c
71a60paTOPHBIM
000pyIOBaHUEM.
IIpakTnyeckass padora
Ne 2. Paznenenue
cMeceld (Ha mpuMmepe

PackpeiBath cMbICH
M3y4aeMbIX
TTOHSITHM.
PackpsiBath  poiib
XUMUH B MIPUPOJE U
JKU3HM YECJIOBEKa, €
CBSI3b C JpYrUMU
HayKaMH.
Paznuuate 4ucThIE
BEIIIECTBA U CMECH;
OJHOPOJIHBIE u
HEOJHOPO/IHbBIC
cMmecu.  Paznauuarth
¢duznueckue "
XUMHYECKHE
SIBJICHUS.
CnenoBatb
ajaropuTMaM
HCIIOJTb30BaHMS
HKCIIEPUMEHTAIIbHBI
X METOJIOB —
HaOIIOAEHUS u
IKCIIEPUMEHTA.
HaGmromaTs u
OIMCHIBATh
0OBEKTHBI
MIPOBEICHUHT
JEMOHCTpALMil U
1a0b0paTOPHBIX
OTBITOB
H3Y4YEHUIO
buznuecKux
CBOWMCTB  BEIIECTB,
croco6oB
paszzeneHus cMmecen
BEIIIECTB.
[IpoBOoaUTH
XAMHUYECKUMN
AKCIEPUMEHT  TIpHU
pa3ieNeHun cMecen
(Ha npuMepe

npu

10
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https://resh.edu.ru/subject/29/

OYHCTKH
COJIH).

MMOBAPEHHOMN

OUYHCTKH
IIOBapEHHOM  COJIM)
B xoJe
MPAKTUYECKOU
pa6oter  No 2.
CnenoBatb
paBUJIaM
10JIb30BaHUS
XUMUYECKOU
MOCy101 51
1a60paTOPHBIM
obopynoBaHueM, a
TaKkke  IMpaBUam
oOpareHus c
XUMHYECKUMHU
BELIECTBAMHU B
COOTBETCTBUU c
UHCTPYKUMEH IIpU
BBITIOJIHCHUH
MPaKTUYECKOU
paboter  No 1.
BricTpanBarts
pa3sBEPHYTHIC
MUChbMEHHBIE u
YCTHBIE OTBETHI C
Onopou Ha
uHpopMalul0 U3
yueOHHKa u
CITPaBOYHBIX
MaTepHuaos,
rPaMOTHO
HCII0JIb30BaTh
W3Yy4YEHHBIN
MTOHATUNHBIN
anmnapar
XUMUHU.

Kypca

1.2 BemecTBa u
XHUMUYCCKHEC
peakimmn

(15 gacos)

ATOMBI U MOJIEKYJIBI.
XUMHYECKUE DIIEMEHTHI.
CHUMBOJIBI XUMHYECKHX
anemMeHToB. [IpocTeie n
CJIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE
yYEHHE.

Xumunueckasi hopMmyia.
BaneHTHOCTE aTOMOB
XHUMUYECKHX DJICMEHTOB.
3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB.
OTHOCHUTENLHAS
aToMHas Macca.
OTHOCHUTENLHAS
MOJICKYJIIpHAsl Macca.

YcranaBiuBaTh
MEXIPEIMETHbBIE
cBsa3U. Paszmmuath
MMOHATHS  «aTOMY,
«MOJIEKYJIay,
«XUMHYECKUI
3JIEMCHT).
OnuceIBaTh
buznueckue u
XHUMHYECKHE
SIBJICHUSA.
HaomromaTs u
CpaBHUBATh
CBOIMCTBA BEIIECTB.
CpaBHUBATH
duznueckue u

POII
https://resh.edu.ru/subject/29/
bu6mmorekxa [IOK
https://m.edsoo0.ru/7f41837¢c
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MaccoBast 1o
XHMUYECKOI'0 3JICMECHTA
B COEIUHEHUH.
KomnnuectBo BemecTna.
Mons. Monsipnasa macca.
BzauMocss13b
KOJIMYECTBA, MacChl U
YHCJIa CTPYKTYPHBIX
€IMHUII BEIECTBA.
Pacuérel o popmynam
XHUMHUYECKHX
COCIUHCHMI.
duzndyeckue u
XHUMUYCCKHE SIBJIICHUS.
XuMHYecKasi peakius u
e€ mpu3HaKu. 3aKOH
COXpaHEHHUs MacChl
BEIIECTB. XUMHUYECKHE
ypaBHEHUS.
Knaccudukamms
XAMHYECKHUX PEaKIUi
(coemuHeHusl,
paziioxKeHus,
3aMeIleHHs], OOMEHa).
XuMHuuyecKkuu
IKCIEPUMEHT:
HaOJII0IeHUE
¢u3nyeckux (TMIaBieHue
BOCKa, TasHHE JbJa,
pacTupaHue caxapa B

CTyNKe, KWIEHHE |
KOHJIEHCallUsl BOJABI) U
XUMHYECKHX  (TOpeHue
CBE€UYM, MPOKAIMBaHUE
MeIHOU MIPOBOJIOKH,
B3aMMOJEICTBHE Mena ¢
KHCJIOTOM) SIBJICHUH,
HaOI0IeHUE u
ONKMCAaHHWE  MNPU3HAKOB
MPOTEKAHUS

XUMUYECKUX  PEeaKUui
(paznmokeHue  caxapa,

B3aMMO/JICUCTBUE CEPHOMN

KHUCIIOTBI C  XJIOPHJIOM
Oapus, paszioxxeHue
rugpokcuga meau (1)
npu HarpeBaHuH,

B3aUMO/ICHCTBHE XKele3a
C pacTBOPOM COJIM MeJIH
(1), wHabmromeHue
ONMCAaHUE Pe3yIbTaTOB
IPOBE/ICHUS OTIBITA,

XHUMHUYECKHUE
SIBJICHHS.
ConocTaBisiTh
MPOCThHIE u
CIIOKHBIC BEILIECTBA.
Ornpenendarsb
BaJICHTHOCTh
aTOMOB B OMHApPHBIX
COCIMHCHMSIX.
YMeTh
MOJIB30BaThCS
[Tepuoanueckoit
CHCTEMOM
XHUMUYECKHX
3JIEMCHTOB
Meneneena
onpeaeeHuU
BaJICHTHOCTH.
OmnuceiBaTh COCTaB
MPOCTEUIIINX
COCAUHCHHI II0 HX
XUMHUYECKUM
dbopmynam.
CocraBisiTh
bopMyIibl
OMHApPHBIX
COoeTUHEHNN
HU3BECTHOM
BaJICHTHOCTHU
aTOMOB.
MopnennpoBaTh
CTPOECHHE MOJIEKYI
MeTaHa, aMMHaKa,
BOJIOpOAA,
XJIOPOBOIOPO/IA.
OnuceIBaTh
pocTenme
XUMHYECKHE
peakiumn c
TTOMOIIBIO
XHUMUYECKHX
YpaBHEHUM.
Knaccudumnuposats
XUMHYECKHE
peaKIum.
AKTyanu3upoBaTh
3HAHUA 0
MpU3HaKaxX
XHUMHUYECKHUX
peaKuui.
CocTaBisiTh
KJIacCU()UKALMOHH

JLUL

pu

1o




WUTIOCTPUPYIOIIETO

3aKOH COXpaHEeHUs
Macchl, co3JaHue
MoOJenen MOJIEKYJT
(IIapocTepIKHEBHIX ).

Koutpoasnasa pabora
Ne 1 o TeMe
«BemecTBa 51

XUMHYCCKUEC PCAKIIUN)).

BIC i
CpaBHUTEJIbHBIC
TaONHIBI U CXEMBI,
OTIOpHBIE
KOHCIICKTHI.
Breraucnars o
XUMHYCCKUM
YpaBHEHUSM Maccy
TN KOJIMYECTBO
BCIICCTBA 13{0)
W3BECTHOM  Macce
580071 KOJIUYECTBY
BEIIeCTBA  OJHOI'O
us3 BCTYHAIOIIUX
TN

MOJTYy4YaroUMXxcsi B
peaKIy BEIIECTB
ITons30BaThCA
uHpopManuen  u3
JIPYruX UCTOYHUKOB
IS MMOATOTOBKH
KpaTKUX
COOOIICHUH.
I'oToBUTH
KOMITHIOTEPHBIC
MpEe3eHTalUN §(0)
TEME.
PaccuntreiBaTh
OTHOCHUTEIIbHYIO
MOJIEKYJISIPHYIO
Maccy (0]
bopmymnam
BECIIIECTB.
PaccuntreiBaTh
MacCOBYIO
XHUMHYECKOT0
3JIEMCHTA B
COCIUHECHMU.
PaccunTeiBaTh
MOJISIPHYIO ~ Maccy
BCIIIECTBA.
YcranaBiauBaTh
pocTenme
dbopMyIbl  BEIIECTB
I10 MAacCCOBBIM
JIOJISIM 3JICMEHTOB

JOJIIO

Paspnen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYEeCKUX BELeCTB

2.1 Bo3ayx.
Kucnopos.
[TousTre 00
OKCHIgax

(6 gacoB)

Bo3nyx — cmech rasos.

Cocras BO3/yXa.
Kucnopon — snemeHt u
poCTOE BEIIECTBO.

Haxoxnenue kucinopoja

Yuutecd ~ pemarsb
UCCIIEN0BATEIIbCKU
M MMyTEM
IIOCTaBJIEHHYIO
npoOemy.

POIII
https://resh.edu.ru/subject/29/
bu6mmoreka [IOK
https://m.edso00.ru/7f41837c
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B Tpupojie, GU3nIecKre
U XUMHUYECKHE CBOWCTBA
(peakmum TOpEHUs).
Oxcupnpl.  Ilpumenenue
kuciaopona.  CrocoObl
MOJTy4eHUsT KUCIOpoa B
nabopaTopuu u
MPOMBINIJICHHOCTH.
KpyroBopot xkucnopoaa
B 1npupoxe. O30H -
AJTOTPOIIHAS

Mo uKaIys
KHCIIOpO/Ia.

TenoBoit ekt
XUMHYECKON  peakluu,
TEPMOXUMHUYCCKHEC
ypaBHEHHUSA, OK30- U
SHIOTEPMUYCCKUE
peaKuuH. Tonnuso:
yroJib u METaH.
3arpsi3HEHUE  BO3/yXa,
yYCUJIEHUE TapHUKOBOTO
addekra, paspymeHue
030HOBOTO CIIOSI.
XumMuyecKui
IKCIEPUMEHT:
KaueCTBEHHOC
orpesienieHne
COJIepKaHUsI KHUCIIOpOIa
B BO3lyXe, MOIyueHHE,
cobupanue,

pacno3HaBaHue u
A3y4YEHHE CBOWCTB
KHCIIOPOJIa,

HaOroIeHNE
B3aUMOJICUCTBUS
BEIIIECTB C KHUCJIOPOJIOM
u YCIIOBHSI
BO3HUKHOBEHUS "
MpEeKpalieHus: TOpeHus
(moxapa),
03HAaKOMIJICHHE c

obpa3amMu OKCHUIIOB U
OIHCaHHUE UX CBOWCTB.
IIpakTuyeckass padora
Ne 3. Ilomyuenme wu
coOupaHue KHCIOpOoJa,
U3y4eHHE €ro CBOMCTB.

Hao0mronars
MIpEeBpaICHUS
H3y4aeMbIX
BCIICCTB.
OnuceIBaTh
CBOMCTBA BEILIECTB B
XoJe
JIEMOHCTPALIMOHHOT
0 U 1abopaTOpHOTO
AKCIIEPUMEHTOB.
Vuutbes
pacKkpbIBaTh
MPUIUHHO-
CJICICTBEHHYIO
CBSI3b MEXITy
buznUIecKuMuU
CBOMCTBaMH
M3y4aeMoro
BEIICCTBA u
crocodamMu €ro
cobupaHus.
[IpumensTH
MOJTyYCHHBIC
3HAaHHUA
MIPOBEICHUHT
XUMHYECKOT0
IKCIIEPUMEHTA.
YcranaBauBaTh
CBSI3b MEXITY
CBOMCTBaMH
BEIISCTBA W
MIPUMEHEHUEM.
OTtb6upath
HE00XO0IUMYIO
uHpoOpMaLMl0 U3
pa3HbBIX
HCTOYHUKOB.
I'oToBUTH
KOMIThIOTEPHBIE
Mpe3eHTaluN
TeME
Hcnonb3oBaTh
MEXITPEIMETHBIC
CBSI3H.
Hcnoap3oBaTh
MpUMEpPHl  pelIeHUs
THIIOB 3aj]ad4,
3aJIaYHUKH v
NPUBEIEHHBIMA B
HUX aJIropuTMamu
perieHus 3a7a4.
O00061maTh u

npu

€ro

1o




CUCTEMATU3UPOBATH

3HAHUS 00
M3YYEHHBIX
BEIECTBAX.
2.2 Bopopon. Bonopon — snement u | Habnronath SIxnacce
[Tonsitue 0 | mpocToe BEILIECTBO. | AeMOHCTpUpyemble | https://www.yaklass.ru/p/him
KUCIIOTaX ¥ coisix | HaxoskieHre BOIOpOAa | B CaMOCTOSATEIbHO | ija
(8 gacos) B mpupoje, GU3MUYECKUE | TPOBOIMMBIC bubmmoreka [JOK
u XMUMHYECKHE | OTBITHI https://m.edso0.ru/7f41837c
CBOICTBa, IpUMEHEHHUe, | OnuceiBaTh
CrocoObl  TOJy4yeHUSs. | CBOMCTBA
Kucinorer u conu. U3y4aeMbIX
Mousipabiii  00BEM | BEIIECTB HAa OCHOBE
razoB. Pacuérel  mo | HaOmIOAEHUH 3a UX
XUMHYECKUM MPEeBPAICHUSIMH.
YPaBHECHUSM. Yuutscs
XumMuyeckuii MIPOBOUTH
JIKCIEPUMEHT: XAMHUYECKHUI
pacro3HaBaHHe U | DKCIIEPUMEHT.
U3ydeHHE cotictB | Cobnronath
BOZIOpOA (ropenue), | TEXHUKY
B3alMOJICIICTBHE 0€3011acCHOCTH.
Bojiopoja ¢ okcuaoM | Mcnonb3oBath
mMeau (1) (Bo3MOXKHO | M€TOZ  CpaBHEHUS
MCIIOJIb30BaHUE npu
BUJICOMATEPUAJIOB), XapaKTepUCTHKE
HaOmrofieHne 00pa3loB | CBOWCTB BEILIECTB.
BelecTs KonudectsoM 1 | IIpoBoauts
MOIJIb. pacuéTsl 1o
IIpakTHyeckas padora | ypaBHEHUSAM
Ne 4. JlomyueHne U | XMMHYECKHX
cobupaHue  BOJAOPOJA, | pEaKIIHi,
W3YYEHHUE €r0 CBOWCTB. | UCIOJIB3YSl TOHATHSA
«MOJIIpHasi Maccay,
«MOJISIPHBII
00BEM.
2.3 Bona. dusnyeckue YcranaBiuBaTh SIxnacc
PacTBOpBLI. cBOiicTBa BOJBL. Boja | MexxnpeaMeTHble https://www.yaklass.ru/p/him
[Tonsitre 06 KakK pacTBOPUTEIIb. | CBS3H. Yuutbes | ija
OCHOBaHMAX PactBopsI. [IPOBOJUTH bubmuorexa [IOK
(5 gacoB) Hacwimennsie U | XUMUYCCKHMA https://m.edsoo.ru/7f41837c
HEHACBHIIICHHbIE AKCIIEPUMEHT.
PacTBOPHI. Hab6nronats
PactBopumocTs IIPEBPALLCHUS
BEIIECTB B BOJIE. | U3y4aeMbIX
MaccoBas JI0JIS1 | BEILECTB.
BellecTBA B pactBope. | OnuckIBaTh
XUMHUYECKHE CBOMCTBA | CBOMCTBA BEIICCTB B

Bonnl. OcHoBauusg. Poib
pacTBOpOB B MPHUPOJE U
B OKM3HM  YeJIOBEKa.

X0Je
JIEMOHCTPAIIHOHHOT
0 U 71ab0paTOPHOTO



https://www.yaklass.ru/p/himija
https://www.yaklass.ru/p/himija
https://m.edsoo.ru/7f41837c
https://www.yaklass.ru/p/himija
https://www.yaklass.ru/p/himija
https://m.edsoo.ru/7f41837c

Kpyrosopor Boasl B
npupoje. 3arps3HeHue
IPUPOIHBIX BOJI.
OxpaHa W  O4YMCTKa

MPUPOIHBIX BOJ.
XuMu4ecKui
JKCIEPUMEHT:
HCCIIEIOBAHUE
ocoOeHHOCTEeH
PacTBOPEHHS BELIECTB C
Pa3IMYHOMN
PacTBOPUMOCTEIO,
MIPUTOTOBJICHUE
pacTBOpOB c
OIpeIeIEHHOU
MacCOBOM
pPacTBOPEHHOTO
BEIIIECTBA,
B3aMMO/ICICTBUE BOJBI C
MeTallaMu (HaTpueMm u
KaJbliieM)  (BO3MOXKHO
HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB),
uccienoBanue o0pas3ioB
HEOPTraHUYECKHUX
BEILIECTB Pa3IMYHBIX
KJIaccoB, HaOJIoaeHue
U3MEHEHUS OKpacku
WHIUKATOPOB B
pacTBOpax KUCIOT U
niesnoyen, U3y4yeHue
B3aUMOJICHCTBUSL OKCHJIA
meau (II) ¢ pactBOopom
CEepHOM KHUCJIOTBHI,
KHCIIOT C MeTaJlJlaMHu,
peakuuii
HEUTpaIU3allnH,
MOJIyYeHHE
HEPaCTBOPUMBIX
OCHOBaHUH, BBHITECHEHUE
OJIHOTO MeTajula JIPYyruM

nonen

U3  pacTtBopa  COJIH,
pelneHne
DKCIEPUMEHTAIBHBIX
3a71a4 10 TEME
«Baxkneimnne  Kjacchl
HEOPraHUYECKUX
COCIUHEHUI».

IIpakTnyeckass padora
Ne 5. Ilpurorosienue
pacTBOPOB c
ONPENECICHHON

SKCIIEPUMEHTOB.
JlenaTe BBIBOIBI U3
pe3ynbTaTOB
IIPOBEIEHHBIX
XUMHYECKHX
OTIBITOB.
[IpumeHsTH
CHUMBOJIUKO-
rpaduveckue
CpeacTBa
HaIJISITHOCTH.
Beruucnsars
MacCOBYIO JIOJIFO
pacTBOPEHHOTO
BEILECTBA B
pactBope.
[IpuroraBnuBarb
pacTBOpHI 3aJaHHOM
KOHIICHTPAIUH.
[Tonb30oBaThCS
uHpopManuen  u3
JIPYruX UCTOYHUKOB
TSt MOATOTOBKU
KpaTKuX
COOOIIICHUH.
I'otoBuTH
KOMITHIOTEPHBIE
MpEe3eHTaluN
TEeMe.

Io




MacCcoOBOU nosen

PacTBOPEHHOTO

BEIISCTBA.

KonTposabHasi pabora

Ne 2 I10 TEME

«Kucnopoa. Bogopo.

Bonay.
2.4 OcHOBHEIE Knaccudukanmst Uccnenosats SIxnacc
KJIACChI HEOPTaHUYECKUX CBOICTBa https://www.yaklass.ru/p/him
HEOPraHUYECKHUX coemuHeHUH.  OKCHUIBL. | H3y4aeMbIX ija
COCTUHEHUI Knaccudukanus BEIIICCTB. bubmmoreka [JOK
(11 gacos) OKCHJIOB: Ha6nronars https://m.edsoo.ru/7f41837c

coJieoOpaszyromme busznveckue u

(OCHOBHBIE, KHUCJIOTHBIE, | XUMUYCCKHE

amQoTepHBIC) U | IIpeBpaLLEHUS

HecoJeo0pasyromue. M3Yy4aeMbIX

Homenxiarypa BEILIECTB.

okcuaoB. @us3uueckue u | OnucrBaTh

XAMHYECKHE CBOMCTBA | XUMHUUYECKHUE

OKCHJIOB. [Tonyuenue | peaxiumu,

OKCHJIOB. Ha0JII01acMEIe B

OcHoBaHUS. X0ze

Knaccudukanus JIEMOHCTPAILIMOHHOT

OCHOBaHUM: MIENOYH U | 0 U JTaOOPATOPHOTO

HEPacTBOPUMBIE AKCIIEPUMEHTOB.

OCHOBAaHHSL. JlenaTh BBIBOABI M3

Howmenxkiarypa pe3ynpTaToB

OCHOBaHMH. MIPOBEIEHHBIX

dusnueckue U | XUMHYECKUX

XHMHYECKHE CBOMCTBA | OIBITOB.

ocHoBaHuil. Ilomyuenue | Knaccudumnuponats

OCHOBaHMI. u3ydaeMble

Kucaotsr. BEILIECTBA.

Knaccudukanus CocraBmrth

kucinoT. Homenknarypa
KHACIOT. DHU3nUecKkne M
XMMHYECKHE CBOMCTBa
KUCIOT. Pag aktuBHOCTH
METaJJIoOB H.H.
bekeroBa. Ilomydenue
KHCJIOT.
Commn.
coJIeii.
XUMHYECKHE
coJIeii.
coJIeit.
T'enernueckas CBS3b
MEXY KJaccaMu
HEOPTraHUYECKHUX
COCTUHEHUN.
XuMHuuYecKui

Howmenxkmarypa
duznyeckue u
CBOMCTBa
ITonyyenue

bopMyIbl  OKCHOB,
KHCJIOT, OCHOBAHHM,
coJIeit.
XapakTepru3oBaTh
COCTaB U CBOICTBa
BEIISCTB OCHOBHBIX
KJIaCCOB
HEOPTaHUYECKHUX
COCIUHEHMI.
3amnuceIBaTh
yYpaBHEHUS
XHUMUYECKHX
peaKuui.
OcCylecTBISTh
TE€HETUYECKYIO
CBSI3b MEXKY
Kjaccamu
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IKCIEPUMEHT:
UCCIIeIOBaHHE 00paslioB
HEOPTraHUYECKHUX
BEIIIECTB Ppa3JIMYHBIX
KJIacCOB,  HaOJ0AcHUE
M3MCHCHUS OKpacku
WHIUKATOPOB B
pacTBOpax KHUCIOT U
IIeIo4eH, M3y4YCHHE
B3aUMOJICUCTBUS OKCHUJIA
menu (II) ¢ pacrBopom
CEepHOM KHUCJIOTBHI,
KHCJIOT C MeTallJIaMH,
peakuuii
HEeUTpaIU3aluH,
MOJIYYCHHUE
HEPaCTBOPUMBIX
OCHOBaHMUI1, BEITCCHCHUE
OJIHOTO METajula JPyrum

M3  pacTtBopa  COJIH,
petieHue
AKCIEPUMEHTATbHbBIX
3amad 110 TEME
«Baxneinine  Kiaccel
HEOPTraHUYECKHUX
COCJIMHEHUY.
IIpakTHyeckas padora
Ne 6. Pemenne
AKCTIEPUMEHTAIIbHBIX
3amaq o TEME
«OcHOBHBIE KJIACCHI
HEOPTraHUYECKHUX
COCTUHEHUIN)

KonTposbnasi padora
Ne 3 o Teme
«OCHOBHBIE KIIACCHI
HeopFaHI/I‘—IeCKI/IX
COCIUHEHUI.

HEOPraHUYECKUX
COEJIUHEHMI.

Pazgean 3. Ilepuognueckuii 3akon u Ilepumoamuyeckasi cucrema xuMudeckux sjiementos JI.H.
MenpeneeBa. Ctpoenne aTomMoB. XuMHYeCKasi CBf3b. OKHCIHUTEJIbHO-BOCCTAHOBHUTEIbHbIE

peakumuu
3.1.11epunoanueckn | [lepBbie nonbiTkH | Kimaccupunuposars | Sxiacc

¥l 3aKOH U KJIaccu(uKanuu U3y4EHHbIE https://www.yaklass.ru/p/him
[Tepuoanueckast XUMHUYECKHUX JIEMEHTOB. | XUMHUYECKHE ija

cucrema [Tonstue o rpynmax | snemMeHTel u  ux | bubmorexka [JOK
XAMWYECKHAX CXOJTHBIX 3JIEMEHTOB | COEAUHEHUS. https://m.edsoo.ru/7f41837c
anemenTos J[.H. (menoyHbIe u | CpaBHUBATH

Meuneneesna. IIEIIOYHO3EMEIBHEIE CBOMCTBa BEIIECCTB,

Crpoenue aToma METaJlIbI, raJloTeHbl, | MPUHAUISKAIIUX K

(7 gacoB) WHEPTHBIC rasbl). | pa3HBIM  KJIaccam;
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DJIEMEHTHI, KOTOpBbIE
o0Opa3yroT amdoTepHbIe
OKCHJIbl Y TUAPOKCHUJIBL.
[Iepuonnueckuii 3aKoH.
[Tepuoanueckas
CUCTEMa  XUMHYECKHUX
3JIEMEHTOB J.N.
Meneneesa.
Kopotkonepuonnas u
JUTMHHOTIEPUOTHAS
dopmbl [lepuoguueckoit
CHUCTEMBbl  XUMHYECKHUX
3JIEMEHTOB J.N.
Menneneesa. Ilepuonst
u rpynnbl. Ousnyeckuin
CMBICT MOPSAIKOBOTO
HOMeEpa, HOMEPOB
nepuoja W TPYIIIBI
JJIEMEHTA.

Crpoenue aTOMOB.
CoctaB aTOMHBIX siIep.
N3otonbl.  DIEKTPOHBI.
CtpoeHue 37IeKTPOHHBIX
00oJi0ueK aTOMOB
nepBbiX 20 XMMHUYECKUX
AJIEMEHTOB
Ilepronnueckon
CHUCTEMBI
Meneneesa.
XapakTepucruka
XUMHYECKOTO 3JIEMEHTa
[0 €ro IOJIOKEHUI0 B

AN

Ilepronnueckon
CHCTEME J.A.
Menpeneena.
3aKOHOMEPHOCTH
U3MEHEHUS paauyca
aTOMOB XUMUYECKHUX
3JIEMEHTOB,
METaJTMYECKUX u
HEMETaJUTHYECKUX
CBOMCTB MO TpymnmnaMm M
MIePHOJIaM.

3HaueHue
ITepuoauueckoro
3aKOHa u
ITepuoanueckoit
CHUCTEMBl  XUMHUYECKHUX
3JIEMEHTOB JUTSL
pa3BUTUSL  HAYKH U
MPaKTUKH. H.N.

MeHeneeB — y4€HbIN U

XUMHYCCKHE
3JIEMCHTEI
TpyII.
YcranaBauBaTh
BHYTpH- n
MEXIPEIMETHbBIC
CBSI3H.

OnuceiBaTh "
XapaKTepU30BaTh
CTPYKTYpY TaOJIUIIbI
«ITepuognyeckas
cHucTeMa
XUMHYSCKHUX
3JIEMCHTOB
MenneneeBa»
(kopoTkast ¢opma).
Paznnuats
MEPUObI, TPYIIIHI,
IJIaBHBIC u
MOOOYHEIE
MOATPYTIIIHIL.
XapakTepu3oBaTh
XHUMUYECKHE
3JIEMEHTEI (0]
MTOJIOKEHHUIO B
Ilepunonnueckoi
cucTeme HAN.
MeHneneena.
MopnenupoBaThb
CTPOEHHE aroMa.
Ornpenensrsb
MMOHATHS
«XAMHYECKUMN
DJIEMEHTY,
«MOPSAIKOBBIN
HOMEP», «MaccoBOE
YHCIIO», «U30TOI,
«OTHOCHTCIbHAS
aToMHasg  Maccay,
«AIIEKTPOHHAs
000JI0YKa»,
«QIIEKTPOHHBII
CIIO». enatp
YMO3aKIJIIOUEHHUS] O
xXapakrTepe
W3MCHCHHS CBOICTB
XHUMUYECKHX
3JIEMCHTOB c
YBEIIMYCHUEM
3apsA/I0B  aTOMHBIX
sep.
CTpyKTypHpOBaTh

pa3HbIX

JINGE




TpaKJIaHUH.
XuMuuyeckuu
IKCIEPUMEHT:
U3y4ueHHE 00pa3uoB
BEIISCTB METAVIOB H
HEMETAILIOB,
B3auUMOJICUCTBHE
TUAPOKCHIA IIMHKA C
pacTBOpaMH KHUCJIOT U
IIEI0OYCH.

MaTepuan; O >KU3HU
u JIEATEIIbHOCTH
.M. Mengaeneera,
00  yTBEpXAECHUU
YYCHHS 0
MEPUOANIHOCTH.
Ot6upath
uHpOpMaLIUIO W3
JIPYTUX UCTOYHUKOB
JUISt IIOJATOTOBKHU
KpaTKUX
COOOIICHU.
I'oToBuTH
KOMITBIOTEPHBIC
MIPE3CHTALUN o
TeME

3.2 XumMnueckas
CBS3b.
OKHUCIMTEIIBLHO-
BOCCTAHOBUTEIIHH
bie peakiuu (11
4acoB)

XuMuyeckas CBSI3b.
KoBanentnas (nomnsipuas
U HEMNoJspHasl) CBS3b.
DIIEeKTPOOTPULIATETLHOC

Thb XUMHYCCKHX
3JIEMEHTOB. Honnas
CBSA3b.

CreneHb OKHCJICHHUS.
OKHUCIIMTENIHLHO-
BOCCTAHOBUTEJIbLHEIC
peaKkuu. IIponeccel
OKHCJICHUS u
BOCCTaHOBJICHHS.
OxuciauTenn u
BOCCTaHOBUTEIIH.
XuMHuYecKui
IKCIEPUMEHT:
MIPOBE/ICHHE OIIBITOB,
WJUTFOCTPUPYIOLIUX
pUMEPBI
OKHCJIUTENHHO-
BOCCTaHOBHUTEIBHBIX
peakuuit (ropenue,
peakuuu  pas3oKEHUs,
COCTMHCHMS ).
KonTposbnass padora
Ne 4 o TeMe
«XuMHYecKas CBSI3b.
OKHCINTENHEHO-
BOCCTaHOBUTEIIbHEIC
PEaKIIAm.

Hrorosas

KOHTPOJIbHAasE padora
0 Kypcy XuMuu 3a 8
KJ1acc.

Pa3rpannuuBarh
MIOHSTHUSA
«XUMHYECKas
CBSI3bY,
«KpHUCTAJNINYECKast
peLeTKay.
O06001aTh MOHATHS
«KOBAJICHTHAs
HETOJISIPHAS CBS3bY,
«KOBAJICHTHAs
MOJISIPHAsL ~ CBSI3bY,
«UOHHAsI  CBSI3bY,
«MOHHAas
KpUCTAJUTMYECKas
peueTKay,
«aToMHas
KpUCTAJUTMYECKas
peeérkay,
«MOJIEKYJIsIpHas
KpUCTAJUTMYECKas
pemeéTkay.  YMeETh
COCTaBJISITh CXEMBbI
00pazoBaHUs
BEILIECTB c
Pa3TUYHBIMHU
BUJIaMU
XAMHYECKON CBSA3H.
Ymerp
XapaKTepU30BaTh
CBOMCTBA BEIIECTBA,
3Has ero
KPUCTAJUIMYECKYIO
pEUIETKY.
MopnenupoBaTb
CTPOCHHE BEUIECTB
C KOBAQJIECHTHOM WU

SIknacc
https://www.yaklass.ru/p/him
ija

bubmuorexa [JOK
https://m.edso00.ru/7f41837c
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HOHHOM
Ornpenendarsb
CTENEHb OKHCIIEHUS
3JIEMCHTOB.
CocTaBlIiATh
(dbopMynbl  BeliecTB
o CTENEHU
OKHCJICHUS
2JIEMEHTOB.
O0001aTh MTOHITHS
«OKHUCIIUTEIIbY,
«OKHUCJICHHUEC),
«BOCCTAHOBUTEIIbY,
«BOCCTAHOBJICHHUE.
Pacrnio3naBath
ypaBHEHUS
OKHUCJIUTEIBHO-
BOCCTAHOBUTEIIHHEI
X pEaKLHUid.
PaccraBnsars
KOX(POUITUEHTBI
METOA0M
AIIEKTPOHHOTO
OanaHca.

CBA3bIO.

Hrtoro 68 yacos

IIpakTuyeckne
padoThI - 6

KonTposbHbie padoTbl

-5

TemaTnyeckoe IIaHUPOBaHue 9 KiIacc

Ha3Banmue OcHoBHOE OcHOBHBIE BH/BI DJIeKTpoHHbIe (LM (ppoBbIE)
pasjeJia, TeMbl, co/iep:kaHue AeATeTbHOCTH o0pa3oBaTe/ibHbIE pecypchl
KOJINYECTBO YaCOB 00y4Jaromuxcs
Paszgea 1. BemmecTBo n XuMn4eckne peakuum
1.1 TloBropenune u | Ilepuonnuecknit Knaccugunuponatsb bubmuoreka [JOK
yriryOieHue 3HaHul | 3aKoH. [lepuomuueckas | M3ydeHHBIC https://m.edsoo.ru/00adb59e
OCHOBHBIX Pa3/IeJioB | CUCTEMa XMMHUYECKHMX | XUMHUYECKHE 3JIeMEHTHI | Skiacc
Kypca 8 Kiacca 3JIEMEHTOB JOW. |u  wux coexuHenus. | https://www.yaklass.ru/p/him
(5 gacoB) MeHeneena. CpaBHHMBaTh CBOWCTBA | 1ja
Ctpoenue aTOMOB. | BEIIECTB,
3aKOHOMEPHOCTHU B | IPUHAIISIKAIIUX K
U3MECHEHHH  CBOWCTB | Pa3HBIM KJIaccam;
XUMHUYECKHX XMUMUYECKHUE IIIEMEHTHI
JJIEMEHTOB HEPBBIX | Pa3HBIX TPYIIIL.

TpEX MEPUOAOB, KaJs,

KaJIbIIUs1 u nux

0O0600ware
«KOBAJICHTHAS

IIOHATUA
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COECTMHEHNN

COOTBETCTBUH c
MOJIOKEHHEM
3JIEMCHTOB B
ITepuoanueckoit

CHUCTEME U CTPOCHUEM
UX aTOMOB.
Crpoenue BemiecTBa:
BU/IBI XUMHUYECKON
CBS3H. Tunst
KPUCTAITTNYECKHIX
PEWETOK, 3aBUCUMOCTD
CBOICTB BeliecTBa OT
THTIA

KpHCT&J’IJ’IH‘-ICCKOﬁ

HEIOJISIpHAS
«KOBaJICHTHAas
MOJISIpHAS
«MOHHAs
«MOHHAs
KpUCTAJUTMYECKast
pemeTka»,  «aToOMHas
KpUCTAJUTMYECKas
peueTKa,
«MOJIEKYJIsIpHast
KpUCTAJUTMYECKas
peleéTKay. YMmeTb
COCTaBJISITh CXEMBI
00pa3oBaHusl BEIIECTB
C pa3nu4HbIMU BUAAMHU

CBSI3bY,

CBSI3bY,
CBSI3bY,

pemérku U BUJA | XUMUYECKOU CBSI3HU.
XUMHUYECKOHU CBSA3HU. Ymerh
Knaccudukanus U | XapaKTepu30BaTh
HOMEHKJIaTypa CBOMCTBAa  BEIIECTBA,
HEOPraHUYECKUX 3Has ero
BelIeCTB. XUMHUECKHUE | KPUCTAINYECKYIO
CBOICTBa BEIIECTB, | PEIIETKY.
OTHOCSIIIUXCS K | CoctaBisate  hopmyssl
pasIMYHBIM  KJaccaM | OKCHJIOB, KHCIIOT,
HEOPraHUYECKHUX OCHOBaHUH, COJIEH.
COCIMHECHUH, Xapakrepus3oBaThb
reHeTUYecKass  CBSI3b | COCTaB UM CBOMCTBa
HEOPraHUYECKUX BELIECTB OCHOBHBIX
BEIIECTB. KJIaCCOB
KonTposbHasi padoTa | HEOPraHMYECKHUX
Ne 1 o TEeMe | COeTMHECHUM.
«IloBTOpEHNE U | 3anuchIBaTh
yriayOneHue  3HaHWM | ypaBHEHUS
OCHOBHBIX  pa3JIeJIOB | XUMHUYECKHUX PEAKIIUH.
Kypca 8 Kiaccay. OcCymiecTBISITh
TEHETUYECKYI0  CBA3b
MEXy KJ1laccaMu
HEOPraHUYECKUX
COCTUHEHUN.
YcranaBiuBaTh
BHYTpH- u
MEXIPEAMETHBIE
CBSI3H.
CocraBmsTh CXEMBI,
TaOJIUIIBI, OTIOpHbIE
KOHCIIEKTHI,
AITOPUTMBI.
BbInONHATE  pacuéTrhl
1o YPaBHEHHUAM
peaKuui.
1.2 OcHoBHBIE Knaccudukanmst Ucnonw3oBare BHYTpHU- | bubnnoTtexa [JOK
3aKOHOMEPHOCTH XMUMHUYECKUX peakuuil | u mexnpenmetHeie | https://m.edsoo.ru/00adb59e



https://m.edsoo.ru/00adb59e

XUMHYECKHUX
peakuui
(4 gaca)

o Pa3IUYHBIM
npu3Hakam (10 YHUCITY
u COCTaBy
Y4acCTBYIOIIMX B
peaKuu BEIIEeCTB, IO
TeroBoMy 3 dekry,
1o U3MEHEHUIO
CTEIIEHEH  OKHUCIIEHUS
XUMHYECKHUX
AJIEMEHTOB, no
00paTUMOCTH, o
y4acTHUIO
KarajauzaTopa). OK30-
U SHIOTEPMHUYECKUE
peaxuu,
TEPMOXHUMHUYECKHE
YpaBHEHHUS.

[lonatne o ckopoctH
XAMHYECKON PEAKLIHH.

[Tonsitue 00
00paTUMBIX u
HEOOpaTUMBIX
XUMHUYECKHX

peaknusx. [lonarue o
TOMOTE€HHBIX u
reTepOTreHHBIX

peakuusx. [lonstue o
katanu3e. IloHaTHe O

XUMHYECKOM
paBHOBecHH. PaKTOPHI,
BIIUSIIOLIIE Ha

CKOPOCTh XHMHYECKOU
peaKIuu U TOJIOKEHUE
XHUMUYECKOTO
paBHOBeECHS.
OKHUCIIMTENIHLHO-
BOCCTAHOBUTEJILHBIE
peakiuuu,
AJICKTPOHHBIA  OayiaHc
OKHUCJIUTEIBHO-
BOCCTAaHOBHUTEIbHOU
peakuun. CocTaBlieHHE
ypaBHEHUU
OKHUCJIUTEIBHO-
BOCCTAHOBUTEILHBIX
peaxuuit c
HCIOJIb30BaHUEM
METO/a DJIEKTPOHHOTO
OajaHca.
XyuMuuYecKui
IKCIEPUMEHT:
03HAKOMJICHHUE c

CBSI3N. Onpenenars
HOHSATUS «TILIOBOM
s ekt peaKIm,
«TEePMOXUMUYECKOE
ypaBHEHHUEY,
«OK30TEepMUYECKast U
SHJOTEPMUYECKas
peaKImn,
«TOMOTE€HHAs
CHCTEMay,
«reTeporeHHas
CHUCTEMa», «CKOpPOCTh
peaKkumny,
«XMMHYECKOE
paBHOBECHEY.
CocTaBisiTh
TaOJIMIIEL,
KOHCIIEKTHI,
AJITOPUTMBI.
BeimonHate  pacyérsl
M0 TEPMOXUMHUYECKUM
YPAaBHEHUSAM PEaKLUM.
Hcmons30BaTh
aJITOPUTMBI npu
pELIEHUH 3a]1a4.

CXEMBEI,
OIOPHBIE

POII
https://resh.edu.ru/subject/29/
SIknacc
https://www.yaklass.ru/p/him

ija
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MOJIETISIMU
KPUCTAJUTMYECKUX
pEemETOK
HEOPTraHUYECKHUX
BEIIECTB — METAJJIOB U
HemeTauioB  (rpadura

U aiMaza), CJIOXHBIX
BEILIECTB (xymopuna
HaTpus),

UCCIICIOBaHHE

3aBUCHUMOCTH CKOPOCTHU
XHMHYECKOM peaKkuuu

oT BO3JIEUCTBUS

pa3u4YHBIX (aAKTOPOB,

NPOBEJICHUE  OIBITOB,

WJLTIOCTPUPYIOIITHX

PUMEDPHI

OKHCITUTEIHHO-

BOCCTaHOBHUTEIIbHBIX

peakiuii (ropenue,

peaKIu  pa3ioKeHus,

COCTMHCHMS ).
1.3 Teopus [TpoBoauTH PoOII
DJIEKTPOTUTHYECKA | SJCKTPOIUTHUECKON HaOJrOICHUS 3a | https://resh.edu.ru/subject/29/
sI TUCCOLMAIIHSL. JVICCOITHAIINH. nmoBeieHUEM BemiecTB B | bubanoreka [JOK
XuMHu4eckne DEeKTPOIUTHI U | pacTBOpax, 3a | https://m.edsoo.ru/00adb59e
peakuuu B HEDJICKTPOJIUTHI. XUMHUYCCKHMH SAxnace
pacTBOpax KaTnownsl, AHUOHBI. | PEaKIHsIMH, https://www.yaklass.ru/p/him
(8 gacoB) MexaHuzm MPOTEKAOIIUMHU B | Ija

JUCCOLIMAIIMU BEIIECTB | pacTBOpax. JlaBath

C Pa3TUYHBIMU BHJIAMHU | ONIPEICIICHUAS TTOHITHN

XUMHYECKOH  CBSI3U. | «3JICKTPOJIUTY,

Crenenn CHEDJICKTPOJIUT,

JUCCOLIMAIUY. «OQIEKTPOTUTHYECKAS

CusnbHble W ciaOble | JUCCOIMALIUS.

AJEKTPOJIHTHI. Pasmuyare  moHsTHE

Peaknun HOHHOIO | «AOHY. 0O060061aTe

oOMeHa. VYcaoBus | NOHATHS «KATHOHY,

NPOTeKaHMUs peakIuii | «aHuoH». Mcciaenoarhb

HMOHHOTO oOMeHa, | CBOMCTBAa  PacTBOPOB

TIOJTHBIE U | DIIEKTPOJIUTOB.

COKpalll€éHHble MOHHBIE | ONKCHIBaTh CBOMCTBA

YpaBHEHHsI  PEaKIUi. | BEIIECTB B Xofe

CaoiicTBa KHUCJIOT, | AEMOHCTPAIHOHHOTO M

OCHOBaHHMH U COJIEN B
CBETE€ MpEJCTABICHUN
00 DIIEKTPOIUTUIECKON
JUCCOLUALINN.

KauecTBeHHBIC

peakuM Ha  HOHBIL.
IlonsTue o rupponuse

71a00paTOpPHOTO
HKCTIEPUMEHTOB.
Cobmtonate  mpaBumiia
TEXHUKH
0€30MacHOCTH.
XapaxkTepru3oBaTh
YCIIOBHS TCUCHHS
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COJIEH.

XuMu4YeCcKHui
IKCIEPUMEHT:
UCCJIeIOBAHNE
AIEKTPOIPOBOAHOCTH
pacTBOpPOB  BEILIECTB,
nporecca
JTUCCOIMAIIMU  KUCIIOT,
mieJIoueil ©  coJier
(BO3MOXKHO
UCIIOJIb30BaHUE BUEO
MaTepuaios),
MIPOBEJICHUE  OIBITOB,
WJUTIOCTPUPYIOLTUX
pPU3HAKK MPOTEKAHUS
peakuuii HOHHOTO
obmena (oOpa3oBaHue
ocajka, BBIJICIICHUE
rasa, oOpa3oBaHme
BOJIbI), PaclO3HaBaHUE
HEOPTraHUYECKHUX
BEIIECTB C IOMOIIBIO
KaueCTBEHHBIX
peaknuid Ha
petieHue
HKCIIEPUMEHTAIIbHBIX
3azad.
IIpakTuyeckas
padora Ne 1.
«Pemenue
AKCTIEPUMEHTAIIbHBIX
3a1au»
KonTposbHas padora
Ne 2 o Teme
«INEKTPOIUTUYECKAS
JUCCOLIAITHS.
XUMUYECKUE PEAKIUU
B PacCTBOpPAxX»

HOHBI,

peakuuii B pacTBopax
AJIEKTPOIUTOB bi (o)
KOHIIA. 0O0600mare
3HaHUS O pPacTBOpaX.
CocTaBlIiATh
KJIaCCU(UKAMOHHBIC
CXEMBI,
CpaBHUTEJIbHBIC 51
o0o01maromue
TaOJIUIIBL.
PacrioznaBaTh peakiuu
HOHHOIO oOMmeHa.
CocTaBisATh  HOHHEIE
YPaBHEHUsI  PEaKLHM.
CocTaBliaTh
COKpalIEHHBIE HOHHBIE
YpPaBHEHUS  PEAKIIHA.
Otb6upath
MH(pOpMaLIHIO u3
IPYTMX  HCTOYHUKOB
TS II0JITOTOBKH
KpaTKUX COOOIIECHUH.
I'oTroBUTH
KOMIThIOTEPHBIC
MIPE3EHTALIUU T10 TEME.

Pasnena 2. HemeTa/sibl 1 X COeIUHEHUSA

2.1 O6mas
XapaKTepUCTHKA
XUMHNYCCKUX
ssemeHToB VIIA-

rpynisl. ['agoreHst
(4 gaca)

Ob6mmas
XapaKTepUCTHKA
raJIOreHOB.
OcobenHoctu
CTpOECHUS aTOMOB,
XapaKTepHbIe CTENEHH
okucnenus. CrtpoeHue
u ¢busnyeckue
CBOMCTBA IIPOCTBIX
BCIICCTB — TI'aJIOI'CHOB.
XHUMHUYECKUE CBOMCTBA
Ha TpUMepe  XJopa
(B3auMoJielicTBHE c

XapakTepru3oBaTh
XUMHUYECKHE 2JIEMEHTHI
MaJlbIX IE€PHOAOB IO HX
10JIO’KEHHUIO B
[Iepunonnueckoii cucremMe.
OnpenensTs CBOICTBa
BCIIIECTB ucexons nu3 ux

KPUCTAJUTMYECKOTO CTPOEHUSI.
O000mare 3HaHUS W Jearh
BBIBOJIBI O BaKOHOMepHOCTHX
H3MEHEHHI CBOMCTB
HEMCTAJIJIOB B Hepnonax )41
rpynmnax ITepuoanueckoit

POII
https://resh.edu.ru/subj
ect/29/

bubnunorexa LIOK
https://m.edso0.ru/00a
db59e

SIxnacc
https://www.yaklass.ru
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MeTaJlJIaMH,
HEMETaIIaMU,
IEJI0YaMH ).
XJI0pOBOAOPOA.
Consgnas KHCIIOTA,
XUMHUYECKHE CBOMCTBA,
MOJTyYCHHE,
MIpUMEHEHUE.
HelictBue xiyopa u
XJIOPOBOJIOPOJIa Ha
OpraHu3M  YeJIOBEKa.

Baxwueiimme XJopuasl
A WX HaxO0XKJICHHE B
MIPUPOJE.
XuMu4YecKui
JKCIIEPUMEHT:
U3y4yeHue o0pasioB
HEOPraHUYECKUX
BEIICCTB, CBOMCTB
COJITHOM KHUCJIOTHI,
MIPOBEJICHUE
Ka4yeCTBECHHBIX
peakuuii Ha XJIOPUMI-
HOHBI M HaOIIOIEeHUE

NPU3HAKOB ux
NPOTEKaHUS,  OIBITHI,
OTpaX<arolIye

¢duznueckue U

XHMHYECKHE CBOMCTBA
raJIOTEHOB u 170:¢
COeTMHEHNN
(BO3MOXKHO
HCIIOJI30BaHUE
BUJIEOMATEPHUAIIOB),
03HAaKOMIJICHHE c
o0Opa3liamMu  XJOPUJOB
(ranoreHu10B),
IIpakTuyeckas
padora Ne 2 no Teme
«lonyuyenue coissHOM
KHUCIIOTHI, U3YUEHHE €€
CBOMCTB»

2.2 O0mas
XapaKTepUCTHKA
XUMHUYCCKUX
sneMeHTOB VIA-
rpymmsl. Cepa u eé
COCIMHCHUS

(6 gacoB)

Ob6mas
XapaKTepUCTHKA
JJIEMEHTOB VIA-
rpymnmbl. OcoO0eHHOCTH
CTpOECHUS aTOMOB,
XapakTepHbIe CTENEHH
okucieHusa. CrtpoeHue
u ¢busnueckue
CBOICTBA MPOCTHIX
BEUIECTB — KHCJIOpOJa

cucrembl.  [IpornosumpoBatb
CBOMCTBA HE  M3YYEHHBIX
9JIEMEHTOB U UX COEOUHEHUH
Ha  OCHOBE  3HAHHU 0
[Tepuoanueckom 3aKOHE
JI.1.Menneneena.

Jlenatpb pacy€Thl o
XUMHYECKUM  YPaBHCHHSIM,
€CJIM OJTHO M3 PEarnpyrommx
BEIIECTB JaHO B U30BITKE,
BBIYHMCIIATH MAacCOBYIO JIOJTEO
BBIXO/Ia MPOIYKTa PEAKIIUH.
Otr6uparh HMHpOPMALUIO U3
JIPYTHX  WCTOYHUKOB  JUIS
IMOJTOTOBKHU KpaTKuX
COOOIICHUH. I'oToBHTEL
KOMITBIOTEPHBIC MPE3CHTAIIUN
o TEME. Hab6mogats
JIEMOHCTPHUPYEMbIE 51
CaMOCTOATEILHO
MIPOBOIMMBIE OITBITHI.
CobmronaTs rpaBuja
TEXHHKH 0€30IaCHOCTH.
OnuceIBaTh CBOMCTBa
W3y4aeMbIX  BEIIECTB  Ha
OCHOBE HAOIIOACHUM 3a HX
MIPEBPAICHHUSIMH.
AHan3upoBaTh CBOMCTBA
HEMETAJUIOB MO MOATPYIIaMm.
O000mars 3HaHUA U OenaTh
BBIBOJIBI O 3aKOHOMEPHOCTSIX
W3MEHEHUHU CBOMCTB
HEMETaJUIOB B TMepuojax u

rpymnmnax [Iepnoanueckoit
CUCTEMBI.

3anuceiBaTh YpaBHEHMS
OKHUCJIUTETHHO-

BOCCTAaHOBUTEIHHBIX PEAKITHI
U peaklii HOHHOTO OOMeHa.
CocraBiATh
KJIacCCU(PUKAIIMOHHBIE CXEMBI,
CpaBHHUTEIbHBIC u
o0o01maromue TaOJIHIEI,
OTIOPHBIE KOHCTIEKTHI.

POII
https://resh.edu.ru/subj
ect/29/

bubnunorexa LIOK
https://m.edso0.ru/00a
db59e

Sknacc
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U cepbl. AJUIOTPOITHbBIE
Mo HUKAITIT
KHUCIIOpOJIa U CEepBHl.
XUMHUYECKUE CBOMCTBA
ceppl.  CepoBonopon,
CTpoeHue, uznyeckue
u XUMHUYECKHE
CBOICTBA. Oxkcubl
cepbl Kak
PEJICTaBUTENN
KHUCJIOTHBIX  OKCHJIOB.
CepHas KHCJIOTA,
buznvecKue u
XHMHYECKHE CBOMCTBA
(oOmme KaK
MPEIICTAaBUTEINS Kiacca
KHUCIIOT u
CHCIIU(PUICCKHE).
XUMUYECKUE PEAKIINH,
JeXalue B OCHOBE
MIPOMBIIIIICHHOTO
crocoba  moNydeHus
CEepHOM KHUCJIOTBHI.
[Ipumenenue cepHOM
KHCIIOTBI. Comm
CEepHOM KHUCJIOTBHI,
KaueCTBCHHASI PEaKITUs
Ha Cyib(aT-uoH.
Haxoxnenne cepsl u
€€  COCOMHEHUHM B
npupoae. XUMHYECKOe
3arpsi3HeHue
OKpYXKarollen  cpeasbl
COCTUHEHUSIMU  CEpBI
(KUCTIOTHBIE TIOK]TH,
3arpsi3HEHUE BO3AyXa U
BOZIOEMOB),  CITOCOOBI
€ro IpeaoTBPAIICHHUS.
XumMuveckui
IKCIEPUMEHT:
03HAKOMJICHHE c
oOpa3iamu cepsl U €&
COCTUHEHUSMU
(BO3MOXKHO
UCIIOJTb30BaHUE
BUJICOMATEPHUATIOB),
HaOJIIoZICHUE TIpoliecca
oOyrnuBaHus  caxapa

3 (0)i | JNIEUCTBUEM
KOHLICHTPUPOBAHHOU
CepHOH KHUCJIOTHI,

HN3YUCHUC XUMHYCCKUX




CBOMCTB pa30aBIICHHON
CEepHOM KHUCJIOTHI,
IIPOBEICHHE
KauyeCTBEHHOM
peakuuu Ha cyibdar-
WOH © HaOIIOJCHUE

pu3HaKa eé
MPOTEKAHUS,

2.3 Obmas Ob6mas
XapaKkTEepUCTUKA XapaKTEepUCTUKA
XUMHYECKHX 3JIEMEHTOB VA-
aneMeHToB VA- rpymnmbl. OcoOeHHOCTH
rpynnsl. A30T, CTpOCHUS aTOMOB,
docdop u ux XapaKTepHBIC CTCIICHH
COEIMHEHUS OKHCJICHHUS. A3or,
(7 gacoB) pacrpocTpaHeHue B

npupone, (uznueckue
u XUMUYECKHE
cBoiicTtBa. Kpyrosopor
azota B IIPUPOJE.

AMMHaxk, ero
¢duznueckue "
XHMHYECKHE CBOICTBA,
MOJIyYCHHUE u
IIPUMEHEHUE. Comn
aMMOHWUS, ux
¢duznueckue U
XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE.
KauecTBenHnas
peakiuss Ha  HOHBI
aMMOHHUS. A3oTHas
KHCIIOTA, eé
MOJTy4YeHHE,
¢duznueckue U
XHMHYECKHE CBOMCTBA
(oGrmme KakK
MpEeACTaBUTENS KJlacca
KHCJIOT u
cnenupuIecKue).
Hcnons3oBanue

HUTPaTOB M  COJled
aMMOHHUSI B KadecTBE
MUHEPATBHBIX
yIOOpeHMIA.
XUMHUYECKOE
3arpsi3HEHUE
OKpY’KaloIllel  cpenbl
COCIMHEHUSIMU  a30Ta
(KUCTIOTHBIE  JTOXK]IH,
3arpsi3HEHUE BO3/AYXa,
TOYBBI M BOJIOEMOB).

POII
https://resh.edu.ru/subj
ect/29/

bubnunoreka LIOK
https://m.edso0.ru/00a
db59e

SIkmacc
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®docdop, aIOTPOITHBIC
MO (UKALIH
docdopa, duzmveckue
u XUMHUYECKHE
CBOICTBA. Okcun
doctopa V) "
dochopHas  Kuciora,
¢dusnueckue u
XUMHUYECKHE CBOICTBA,
HIOJIyYEHHUE.
Hcnonb3zoBanue
docdaroB B KauecTBe
MUHEPATBHBIX
yIn0OpeHwHil.
XuMn4yeckuit
IKCIEPUMEHT:
03HAKOMJICHUE c
buznueckuMu
CBOMCTBaMH a3oTa,
docdopa u ux
COCMHEHUI
(BO3MOKHO
WCIIOJIb30BaHUE
BUJICOMATEPHUATIOB),
oOpasmamMu a30THBIX U
dochopHBIX
ynoOpeHui,
MOJTy4eHue,
cobupanue,
pacro3HaBaHHe u
A3y4YEHHE CBOWCTB
aMMHuaKa, TMpOBEICHUE
KaueCTBECHHBIX
peakuuii Ha HOH
amMmMoHMsT U (ocdart-
MOH W  HU3YYCHHE
MPU3HAKOB X
MPOTEKAHUS,
B3aNMOJICHCTBHE
KOHIIEHTPHUPOBAHHOM
AQ30THOM  KHCJIOTBI C
Me€JIbIO (BO3MOXKHO
HCITOJT30BaHNE
BUJICOMATEPHAIIOB)
IIpakTHyeckas
padora Ne 3.
«ITonyuenne amMmuaka,

U3y4yeHue ero
CBOMCTB»

2.4 Oo0mas OOmas

XapaKTEePUCTHKA XapaKTEePUCTUKA

XUMHUYECKHX DJIEMEHTOB IVA-

POIII
https://resh.edu.ru/subj

ect/29/
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anemeHToB [VA-
IPYIIBL. YTIEPOa U
KpPEMHUN U UX
COCIMHEHUS

(8 gacos)

rpymibl. OcoOeHHOCTH
CTPOCHUS aTOMOB,
XapaKTepHbIE CTEIECHU
OKHCIIEHUS. YTJIEepon,
AJJIOTPOIIHBIE

Mo udukanmm,
pacmpocTpaHeHHe B
npupoze, uznyeckue
u XUMHUYECKHE
cBOWcTBa. AncopOrus.
Kpyrosopot yriepona
B 1npupoae. OKcuabl
yriaepoja, ux
¢duznueckue "
XUMHUYECKHE CBOICTBA,
JICUCTBUE HA IKUBbBIC
OpTaHU3MBI,
MOJIYYCHHUE u
IPUMCHCHUE.
DKOJOTUYECKHE
poOJIEMBbI, CBSI3aHHbBIC
C OKCHJOM YyIjepoja
Iv), rUIoTe3a
rJ100aIbHOTO
MOTEIICHUS KJIUMaTa,
HapHUKOBBIA  3PPEKT.
VYronpHas KHCIOTa U

eé COJIH, nX
¢duznueckue nu
XHUMUYECKHE CBOMCTBA,
MOJTyYCHHUE i
MIPUMEHEHUE.
KaugectBennas

peakiusi Ha KapOoHaT-
nousl. Mcrons3oBanue
KapOOHAaTOB B OBITY,
MeIuIHHE,
MPOMBIIUIEHHOCTH U
CEILCKOM XO3SIHMCTBE.

[TepBoHavanbHbIE
MTOHATHUS 00
OpraHUYECKUX
BEIIeCTBaX Kak O
COCIMHEHMAX
yriepoaa (meTaH,
JTaH, STHIICH,
alleTHIICH, 3TaHOI,

[JIMIEPUH,  YKCYCHas
kuciota). [lpupomnsie
UCTOYHUKHU
YIJI€BOIOPOOB

(yronb,  NIpUPOJHBIN

but6mmoreka [IOK
https://m.edsoo.ru/00a
db59e

Skinacc
https://www.yaklass.ru
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ra3, He)Th), MPOAYKTHI
ux nepepadoTKu
(6eH3uH), X poib B
OBITY u
MPOMBIIIIICHHOCTH.
ITonsTue 0
OHOJOTrUYECKH Ba)KHBIX
BEIIIECTBAX: KHUpax,
Oenkax, yrieBojax — u
UX pOJIM B IKU3HHU
YyeloBeKa.

MarepuanbHoe
€MHCTBO
OpTraHUYECKUX u
HEOPraHUYECKUX
COCIMHEHU.
Kpemuui, ero
¢duznueckue "
XUMHYECKHE CBOMCTBA,
MOJTyuYeHUe u
MpUMEHEHUE.

CoenvHeHUs KpeMHUs
B mpupoxe. OOmme
MPEJICTaBICHUS 00
okcune kpemuus (IV)
51 KPEMHHEBOU
kuciiore. CHIIMKATEI,
UX HCIMOJb30BAHUE B
OBITY, B
MPOMBILIIEHHOCTH.
Baxneiimme
CTPOUTEIIbHBIE
MaTepHuaybl: KepamMHuKa,
CTEKJIO, LIEMEHT,
OeToH, KeJIe300€TOH.
[TpoGnembr
0e301macHOTO
HCIIOJIb30BaHUS
CTPOUTEIBbHBIX
MaTepHuaoB B
MMOBCETHEBHOMW JKU3HU.
XumMuyecKui
IKCIEPUMEHT:
U3y4YEHHE MoJenen
KPUCTAJUTHYECKUX
pEETOK anmasa,
rpaduta, dynnepeHa,
03HAaKOMIJICHHE c
MPOIIECCOM aZICOPOITUHU
PacTBOPEHHBIX
BEIIECTB
AKTHBUPOBAHHBIM




YIJIEM U YCTPOMCTBOM
MIpOTHUBOTa3a,
MOJIy4YEeHHE,
cobupanue,
pacno3HaBaHUe u
U3y4EHHUE CBOWCTB
YTJIEKHUCIIOTO rasa,
MIPOBE/ICHHE
KaueCTBEHHbBIX
peakuuii Ha KapOOHAT
U CWIMKAaT-UOHBl U
U3y4eHUE TMPU3HAKOB
ux MIPOTEKaHUs,
03HAaKOMJICHHE c
MPOYyKLIHEN
CUJIMKaTHOM
MIPOMBILIIIEHHOCTH,
petieHue
AKCTIEPUMEHTAIIbHBIX
3a1a4 no TeMe
«Baxnenmue
HEMETaulbl U
COCTMHECHUS».
IIpakTH4yeckas
padora Ne 4 o Teme
"IToryuenne
YTIIEKUCIIOTO
KauectBennas
peakuus Ha KapOOHart-
noH"

IIpakTuyeckas
pabora Ne 5 Pemienue
AKCTIEPUMEHTAIIbHBIX
3a/1a4 o TeMe
«Baxnenmue
HEMETauIbl |
COCTMHECHUS
KonTposbnas padora
Ne 3 1o Teme
«Baxnenmue
HEMETauTbl |
COCTMHEHUS»

ux

rasa.

ux

nux

Pasngena 3. MeraJLiIbl 41 MX COeIMHEHUA

3.1 OOwue cBoicTBa
METAJLIOB
(4 gaca)

Ob6mas
XapaKTEPUCTUKA
XUMHYECKUX
AJIEMEHTOB —
METAJIJIOB Ha
OCHOBAaHUU ux
MTOJIOKEHUS B
Ilepronnueckon
CHUCTEME XHMHMYECKHUX

Hcnomap3oBaTh
MEXIPEIMETHbBIE
Uccnenosatn
M3y4aeMbIX
HaOmromate u
XHUMHYECKHE
Onpenensars CBOICTBa
BEIIIECTB HACXO H3
KPUCTAJUTMYECKOTO CTPOCHHUSI.

BHYTpU- U
CBSI3H.
CBOMCTBA
BCIIECTB.
OIINChIBATH
peakiuu.

Sknacc
https://www.yaklass.ru

/p/himija

POIII
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3JIEMEHTOB J.N.
Menneneena nu
CTPOCHUS aTOMOB.

CrpoeHue MeTaoB.
Meramnndeckas CBsI3b

XapakTepru3oBaTh

XAMHYECKHE 3JIEMCHTEI
MajJbIX IEPUOJOB IO UX
ITOJIOKCHHUIO B
[Tepuoanueckoit CHUCTEME.

db59e

u MeTaiaeckast | O600marTy 3HaHUS U JeNaTh
KpHUCTaJUIMYECKas BBIBOJIBI O 3aKOHOMEPHOCTSIX
peléTKa. W3MEHEHUS CBOICTB
DJIEKTPOXUMUYECKUN | METAJJIOB B  MEpUOJAX U
pan HaIIpSDKEHUH | rpyIax [Iepnonnueckoi
METAJLJIOB. cucrembl.  [IpornosupoBarb
®dusnueckue U | CBOWCTBa HEU3YYCHHBIX
XMMHYECKHE CBOMCTBA | 3JIEMEHTOB U MX COEIUHEHHI
METaJIOB. OOmue | Ha  OCHOBE  3HAHHA O
crocobbl  monydenus | [lepuonnyeckom 3aKoHe.
MetaiuioB. [lonsaTue o
KOPpPO3UH  METaJJIOB,
OCHOBHBIE  CIIOCOOBI
3aIUThI 170:4 oT
koppo3uu.  CIuiaBsl
(cranb, YyT'yH,
JIIOpaTfOMHUHUU,
OpoH3a) u ux
MPUMEHEHUE B OBITY U
MIPOMBIIIUICHHOCTH.
XumMu4ecKui
IKCIEPUMEHT:
03HaKOMJICHHE c
oOpasiamMu MeTaJuIoB
u CIJIABOB, ux
bu3nIeCKUMU
CBOMCTBaMH,
U3y4yeHue
pe3ynbTaTOB
KOPpPO3UH  METaJUIOB
(BO3MOXKHO
HCITOJTh30BaHNE
BUJIEOMATEPHAIIOB)
3.2 Baxuenmue [llenounbie metamnsl: | MccaemoBaTh CBOICTBa
METaJIJIbI U UX MOJIOKEHUE B | U3y4aeMbIX BEIIECTB.
COECIMHEHUS ITepuoanueckoit HaOmromate u  onmceBath | POIII
(16 gacoB) CHUCTEME XHWMHYCCKHX | XHMHYCCKHUE peakiuu. | https://resh.edu.ru/subj
3JIEMEHTOB J.1. | Habmonats ect/29/
Meneneesa, JEMOHCTPUPYEMBIE u | bubnmnoreka [{OK
CTPOCHHE HMX aTOMOB, | CAMOCTOSTEIBHO https://m.edsoo.ru/00a
HaxO0XJICHUE B | IPOBOJUMBIE OIBITHI. db59e
npupoae. @uznueckue | OnuceBaTh CBOMCTBA
u XUMUYECKHE | U3y4aeMbIX  BEIECTB  Ha
CBOIiCTBa (Ha | ocHOBe HAOMIONCHHWN 3a WX
npuMepe HaTpus U | IPEeBPALLCHUSIMHU.
kamus). Oxcupbl  u | O000maTh 3HAHUS U JENATh

TUJIPOKCHIBI HATPUS U

BBIBOJIbBI O 3aKOHOMCPHOCTAX
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kanmusi. [Ipumenenue
MICIIOYHBIX METaJIJIOB
U UX COCIUHEHUHN.

IIenouno3eMenbrH
bI€ METaJJIbl MarHui 1
KaJIbIIUi: II0J0XKCHUE
B ITepuoanueckoit
CHCTEME XHMHUUYECCKHX
3JIEMEHTOB ..
Menneneena,
CTPOEHUE HUX aTOMOB,
HaXO0XKJICHUE B
npupone. Puznyeckue
u XHUMHYECKUE
CBOMCTBAa MarHvsa "
Kanblus. Bakueimnime
COCOUHEHMS KaIbIus
(oKcua,  TUAPOKCHI,
COJIN). Kécrkocthb
BOJBI U CIOCOOBI €é
YCTpaHEHHS.

AJTIOMUHMI:
ITOJIOKCHUE B
ITepuoanueckoit
CHCTEME XHMHUUYECKHX
3JIEMEHTOB J.N.
Menneneena,
CTpPOEHHE aTroMma,
HaXO0XKJICHUE B
npupone. Puznueckue
u XHUMHYECKUE
CBOICTBa aJIOMHHUS.
AmMdoTtepHbie
CBOHCTBAa OKcHUIa U
TUAPOKCHIA
ATFOMHHUSL.

Keneso:
MIOJIOKCHUE B
ITepuoanueckoit
CHCTEME XHMHUYECKHX
3JIEMEHTOB ..
Menpeneena,
CTpPOCHHE aToMma,
HaXO0XKJICHUE B
npupoae. dusnueckue
n XHUMHUYECKHUE
CBOMCTBaA JKesesa.
Okcuabl, TUIPOKCUIBI
u comm xene3a (1) u
xkeneza (1), wux
COCTaB, CBOWCTBa H
MOJIyYCHHE.

U3MEHEHUS CBOMCTB
METaUIOB B TNEpHOJaX U
rpymnmnax [lepuoanueckoit
CHUCTEMBI.

3anuceIBaTh ypaBHEHUs
OKUCITUTEIBHO-

BOCCTAQHOBHTEIIHBIX PEaKIIUi
U peakIyii HOHHOTO OOMeHa.

Henatpb pacueTbl o
YpPaBHCHUAM XUMHWYCCKUX
peakimii, eciu OIWUH U3
peareHToB COJZICPIKUT
NPUMECH, €CJIM OJIUH W3
peareHTOB JaH B U30BITKE
WIA  COJICPKUT  TPUMECH.

BpIuuciare MaccoByrO J10JIHO
BBIXOJIa TPOAYKTa PEAKIIHH.
CocTaBisTh

KJIACCU(PUKAIMOHHBIE CXEMBI,

CPaBHHUTEJIbHBIC u
o0oO1arome TaOJIUILIBL,
OTIOPHbBIC KOHCIIEKTBI.
OtOupare wuHpOpMAIHIO U3
NPYTUX  HUCTOYHHKOB  JIs
[TOITOTOBKH KpaTKHX
COOOIIICHUH. I'oToBUTH

KOMITIBIOTCPHBIC NPE3CHTALIUN
10 TEMC.




XuMu4yecKui
IKCIEPUMEHT:
U3y4eHUe
ocoOeHHoCTeH
B3aMMOJICICTBUS
OKCHJA KalbIlUs W
HaTpus C BOJIOH
(BO3MOXKHO
UCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB),
UCCIIeIOBaHNE
CBOWCTB JKECTKOM
BOJIbI, nporecca
TOpEHUsI Keje3a B
KHCIIOpOJie
(BO3MOXKHO
UCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB),
MIPU3HAKOB
MPOTEKAHUS
KaueCTBECHHBIX
peakiuii Ha  MOHBI
(maruus, KaJIbITHS,
ATIOMUHHS,  I[IMHKa,
xkenesa (II) m xenmesa
(I10), MeIu (1),
HaOroIeHNE u
ONHUCaHUE IMPOLIECCOB
OKpAITUBAHUS
MJIaMEHU MOHAMU
HATpUS, Kaousid W
Kanplusi  (BO3MOKHO
WCIIOJIb30BaHNE
BUJICOMATEPHUATIOB),
HCCJIeIOBAaHNE
aM(pOTEepHBIX CBOWCTB
THJIPOKCH/IA
ATIOMUHUS u
THIPOKCUIA  ITUHKA,
penieHne
IKCIIEPUMEHTAITBHBIX
3a1a4y o TeMe
«Baxnenmue
METaJIIbI " ux
COCTMHCHUSY.
IIpakTuyeckas
padora Ne 6 no Teme
"YKEcTkocTh BOJBI U
METObI eé
ycTpaHeHUs"
IIpakTnyeckas
pa6ora Ne 7 Pemienue




SKCHEPUMEHTAIBHBIX
3a7a4 o TeMe
«Baxunenmue
METAJLIIbI u
COEIMHEHUS»
KonTpoibHasn
padora Ne 4 no teme
«Baxnenmmue
MeTalIbl u
COEIUHEHHUS»

ux

nux

Pa3zgen 4. Xumus u o

KpyKawias cpeaa

4.1 BemecrBa u
MaTepHalbl B )KU3HU
yesoBeka (6 yacoB)

BemecrBa u
MaTepHabl B
IIOBCEJHEBHOM KU3HU
yesoBeKka. besonacHoe
UCIIOJIb30BaHUE
BELICCTB u
XAMHYECKHX PEaKLINi
B  Owmiry. Ilepmas
IIOMOIIb npu
XUMHUYECKHX O0¥KOTax
Y OTPaBJICHUSX.

XHUMHUUYECKOE
3arpsi3HeHue
OKpY’KaIOIIEeH
(mpenenbHas
JOITyCTUMast
KOHLEHTpalus
BEIIECTB  (mamee —
ITAK). Ponp xumuu B
peleHnn
HKOJIOTMUYECKUX
npooiem.
XumMuyecKui
IKCIIEPHMEHT:
u3ydeHue  oOpasIoB
MaTepHuaioB (CTEKIO,
CIUIaBbI METAaJIJIOB,
MIOJINMEPHBIE
MaTepuabl).
KonTpouabnas
padora Ne 5 o kypcy
XAMHUHU OCHOBHOM
IIKOJIBI.

cpensl

Hcnons3oBate BHYTpHU- H
MEXIPEIMETHBIE CBSI3H.
Hcnons3oBate
OpuoOpeTEHHbIE 3HAaHUS U
yMEHU B  IIPAKTUYECKOH
JESATEIIBHOCTH u

MOBCEHEBHON JKWU3HU IS
HKOJIOTMYECKA  TPaMOTHOTO
MOBEJICHUSI B OKpPY)KAIOLIEH
cpene. OneHUBaTh BIHSHHE
XUMHYECKOTO  3arps3HEHUs
OKpy)Xaromie  cpelpl  Ha
OpraHu3M YeJIOBEKa U JIpyrue
KHUBBIE OPTaHU3MBI.
Otbupate uHOpPMALMIO U3
JpYTUX  HUCTOYHMKOB  JUIs
MIOJITOTOBKH KpaTKUX
COOOLIEHNH.

['0OTOBUTP  KOMIBIOTEPHBIE
IPE3EeHTAIUU 10 TEME.

SIxmacc
https://www.yaklass.ru
/p/himija

bubnuorexa [JOK
https://m.edsoo.ru/00a
db59e

Hrtoro 68 yacos

IIpakTuyeckne
padoTsI — 7
KonTpoJibHbIe
paboThI - 5
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KOHTpOJ’[L H OII€CHKA JOCTUKCHUS NIJIAHUPYEMBIX PE3YyJIbTAaTOB

IlepeyeHb KOHTPOJIBLHBIX PadOT

8 kuace
No Tema Yacel
1 | KontposbHas pabota o reme «BeniecTBa 1 XUMHYECKUE PEAKIIHI. 1
2 | KontponbHas pabora mno teme «Kuciaopoa. Bomoposa. Bogay. 1
3 | KonTponbhas paborta mo teme «OCHOBHBIEC KJIACCHI HEOPTaHUIECKHIX 1
COCTUHEHUINY.
4 | KonutponpHas pabota mo TemMe «XuMmuueckass CBa3b. OKUCIUTENBHO- 1
BOCCTAHOBUTEJIbHBIC PEAKIIHI.
5 | UroroBast kKOHTpoJbHAs paboTa M0 KypCcy XMMUU 3a § Kjacc. 1
IlepeyeHb KOHTPOJBLHBIX PA0OT
9 kaacc
No Tema Yacsl
1 | KonrposnbHas pabota no teme «IloBTopeHue u yriyOiaeHne 3HaHU OCHOBHBIX 1
pa3ziesioB Kypca 8 Kiaccay.
2 | KonrponbHast pabota o TeMe «IJIEKTPOIUTHYECKas JAUCCOLMALIMSL. 1
XVMMHUYECKUE PEaKIIUU B PACTBOPAX ).
3 | KonTponbHas paborta 1o teme «BakHeWIne HEMETaJUThl M KX COCTUHCHISI. 1
4 | KonTponpHas pabota no Teme «BaxkHel1e MeTaibl U UX COeTUHEHUSD. 1
5 | UrToroBas koHTpoNbHAs paboTa MO KypCy XMMHH OCHOBHOM HIKOJTBI. 1

Ha ypokax XMMHU OLIEHUBAHUIO MOJUIEXKAT CIEAYIOUINe crenndruyeckue yMeHus:
- BBIICIISATD CYLIECTBEHHBIE IPU3HAKU OCHOBHBIX XUMUYECKUX MTOHSITHIA;
- UCTOJIb30BATh MOHATHS JUIs1 OOBSICHEHUS OT/IENbHBIX ()aKTOB U SIBICHUI;
- BBIOMpPATh OCHOBAHUS M KPUTEPHUH TSI KiIacCU(UKAIIMK BEIIECTB U XUMHUYECKHUX PEaKIIHii;
- YyCTaHaBJIMBATh PUYNHHO-CIIEJCTBEHHBIE CBSI3U MEXAY 00bEKTaMU U3yUEeHHUS;
- OPUMEHATH B TIpPOILlECCE€ IO3HAHUS IIHUPOKO UCHOJIb3yEMble B XHUMHH CHUMBOJIMYECKHE
(3HaKOBbIE) MOJIETH (XMMHUECKUI 3HaK — CUMBOJ JIEMEHTa, XUMHUecKas (hopMysa, ypaBHEHUE
XUMHUYECKON PEaKINn);
- IpeoOpa30BHIBaTh MOJIEJIbHbIE MTPEICTABICHHS IIPU PELICHUN y4eOHO-TT03HABATEIbHbIX 3a/1a4;
- BBIABIIATh U XapaKTepU30BaTh CYIIECTBEHHBIE NMPU3HAKK M3Yy4aeMBbIX BELIECTB U XMMHUYECKUX
peaKuuii;
- BBIIIOJIHATH PACUYEThI 0 XUMHUECKUM (HOpMYJIaM U ypaBHEHUSIM XUMUUYECKUX peaKLnii;
- IJIJAHUPOBATh U MPOBOJUTH XUMUYECKHUM IKCIIEPUMEHT.

Jlns opraHu3anuy TEKYyIIEro OLIEHUBAHMS OOpa30BaTENIbHBIX pE3yJbTAaTOB Ha YpOKax
XUMHH IPUMEHSETCS:
- YCMHbIL ONPOC € UCTIOJIb30BAHUEM CUCTEMBI CIEIHMAIbHO MOA00PaHHBIX YCTHBIX BOIPOCOB;
- NUCbMEHHbBIN ONPOC HA OCHOBE CHCTEMBI 3aJaHUI PA3IMYHON TUIIOJIOTMH U YPOBHS CIIOKHOCTH
JUISL OLIEHKH YCBOEHHS OTIEIbHBIX AJIEMEHTOB COJEP>KaHUS KOHKPETHOW TEMBbI, B TOM 4YHCIIE
3aJaHii, HUMEIOIIUX XapakTep «MBICIEHHOTO JKCIEPUMEHTa», KOTOpbIE TpeOylT OT
0o0y4aroImuxcsi IPUMEHEHNs1 3HAHUH B HOBOM KOHTEKCTE WM JJS PELeHHMs HEeCTaHAAapTHBIX
3az1ay;




- BBINIOJNHEHHUE npakmuyeckux pabom, TO3BOISIOMIMX OICHUBATh YMEHHsS pabOThl C
XUMHUYECKMMH BEIIECTBAMHU U JIa0OpaTOPHBIM OOOPYIOBAHHUEM, MPUMEHEHHE TEOPETHYECKHUX
3HAHUH Ha IPAKTUKE.

TemaTuyeckoe OLEHUBAHUE MPEAMETHBIX pE3yJbTAaTOB 110 XUMHUHU HAINPABIECHO Ha
KOMIUIEKCHYIO OLIEHKY 3HAaHUW M YMEHHMH OOy4aroluXcs TMOCie 3aBEpIICHUS H3YYCHUSs
OTpezieIeHHOM TeMbl WM pa3zesia yueOHoW mporpammbl. OHO MMOMOTAaeT OMPENENIUTh YPOBEHb
YCBOCHHUS MaTepuana U TOTOBHOCTh OOYYAIOIIMXCS K JalTbHEHUIIEMY H3y4eHUIO TpeaMeTa, a
TaK)Ke CKOPPEKTUPOBATH 00PA30BATEIbHBIN MTPOLIECC IS JOCTHXKEHUS JTYUIIUX Pe3yIbTaToB.

OueHnBaHMe YCTHHIX OTBETOB

OTMeTKa «5» CTaBUTCS IIPH YCIOBHH, €CITH 00YJarOITUHCS:

— JIA€T MOJIHBIA apryMEHTHUPOBAHHBIN OTBET, M3JIOKEHHBIM B ONPEAEICHHOW JOTHYECKOMN
MIOCJIEI0BATEIbHOCTH;

— JEMOHCTPHUpPYET MOHUMAHUE CYIIHOCTH COOTBETCTBYIOLIUX XHUMHUYECKUX IOHSITHUH,
3aKOHOB M TEOPHii, MCIOJB3YyeT WX BO B3AaUMOCBSI3U [UIsi OOBSCHEHHUS pPacCMaTpPHUBACMBIX
SIBJIEHUW W CBOMCTB M3y4a€MbIX BEUIECTB;

— YCHEIIHO peaju3yeT IMOJYy4YeHHbIE paHee 3HaHWUsS Mg [OCTPOCHHUS BBIBOJAOB U
00001IeHUT.

OtMeTKka «4» CTaBUTCS MPU YCIOBHUH, €CIIH 00YJarOIIUNACS:

— JIa€T OTBET, JOMYCKAIOIINK HEKOTOPhIE HETOYHOCTH B TOJKOBAHUH CYITHOCTH (DAKTOB U
SABJICHUM, O KOTOPBIX UJIET PEUb;

— CaMOCTOSATENILHO YCTPAHSIET UMEIOIINECS B OTBETE HETOUHOCTH.

OtMmeTka «3» CTaBUTCS MPU YCIOBHUH, €CIIH 00YJaArOIIUNACS:

— JIaeT OTBET, KOTOPHIN 10 COACPIKAHUIO B OOJIBIIICH YACTH YAOBIECTBOPSET TPEOOBAHUSIM K
OTBETY Ha OTMETKY «4», HO JOmycKaeT OMIMOKH MpU HUCHOJIb30BAHUH TEOPETHUYECKOTO U
(aKkTOJIOrMYECKOT0 MaTepHraa;

— HE IEMOHCTPUPYET YMEHUS 10 YCTAHOBIIEHUIO CBSI3U MEXKAY N3YyUYEHHBIM PaHEEe U HOBBIM
TEOPETUUECKUM MaTEPHAIIOM;

— 3aTpyAHSIETCS B IOCTPOSHUH BHIBOJOB U 000OIICHHUIA;

— JOTYIIEHHBIE OITUOKU UCTIPABIISIET C TTIOMOIIBIO YIUTEIS.

OTtMeTKa «2» CTaBUTCS MPU YCIOBHUH, €CIIH 00YJIArOIIHUNACS:

— JIaeT HEBEPHBIN OTBET;

— MIOKAa3bIBA€T OTCYTCTBUE 3HAHUI COOTBETCTBYIOIIUX MOHATHI M 3aKOHOMEPHOCTEN;

— HEBEPHO TMPUMEHSIET H3yUYCHHbIE TIOHSTHS, 3aKOHBI M TEOPUH IJisi OOBSICHEHHS
paccMaTpUBaEMbIX SIBJICHUH U CBOMCTB M3y4aeMbIX BEILIECTB;

— 3aTPyIHSETCS B HMCHPABJICHUH JIOMYIIEHHBIX OMIMOOK KaK CaMOCTOSITENIBHO, TaK U C
MOMOILBIO YYUTENS.

OueHnBaHne NMCbMEHHBIX PadoT

XuMHYECKUH AUKTAHT

XWUMHUYECKUN JUKTAHT COCTOMT U3 TEPEYHS BOMPOCOB, MPOBEPSIONMMX 3HAHHUS Ha
PENPOAYKTUBHOM YPOBHE, TPEOYIOIIUX OBICTPHIX U KPATKUX OTBETOB.

0TMETKA «5» CTaBUTCSA TPH YCIOBUHU, €CIM OOYYArONIUiCsS BEPHO 3aMHCBIBAET OT 95 10
100% oTBeTOB;

0TMeTKA «4» CTaBUTCSA NPH YCIOBUHU, €CIM OOydJaronuiics BepHO 3amuchiBaeT ot 80 10
94% OTBETOB;

0TMeTKA «3» CTaBUTCSA NPH YCIOBUHU, €CIM OOyJaronIuiics BEpHO 3amuchiBaeT ot 60 10
79% OTBETOB;

OTMeTKAa «2)» CTaBUTCS TpHU YCIOBUHU, eciu oOyuwarouuiics 3amuceiBaer meHee 60%
OTBETOB.

TecTupoBanue. KparkoBpeMenHasi npoBepoyHasi padbora. TemaTuyeckasi
KOHTPOJIbHAsA padoTa

OTMeTKA «5» CTaBUTCS NpPH YCIOBUH, eciau oOydarontuiics Habpamx ot 90 mo 100% ot
00111eT0 YKncia 0aios;



OTMETKa «4» CTaBUTCA NPU YCIOBHHM, eciu oOydaromuiicss Habpan ot 70 mo 89% ot
o0111ero yncia 0aJljios;

oTMeTKa «3» CTaBUTCA NPHU YCIOBHH, ecinu oOydaromuiics HaOpan ot 50 mo 69% ot
o0111ero yncia 0aJljios;

OTMETKA «2» CTaBHUTCS MPH YCIOBHUH, e o0ydaromuiicss HaOpan meree 50% ot oOrmiero
yucia 0aJsoB.

OuneHnBaHue pelieHHs PacyeTHBIX 3a4a4

OOBeKTOM OLIEHUBAHMSI PELLICHUs PACUETHBIX 33124 SBJISIOTCS:

1) mpeamerHblii pe3ynbTaT — CHOPMUPOBAHHOCTH YMEHHS MPOBOJIUTH pacUeThl IO
YPaBHEHHMIO XUMHUYECKON peaKkluy;

2) MetampenMeTHbIE pPe3ylbTaThl — C(HOPMUPOBAHHOCTH YMEHHH CTPOUTH JIOTMYECKHE
paccyKIeHHUs, CAMOCTOSITEIIbHO BEIOUPATh CIIOCO0 pelieHus yueOHoM 3a1aun.

Jlormueckue AEUCTBUS, KOTOPBIE SIBIISIFOTCSI HEOOXOIUMBIMU JJIsl PELICHUS DPACUETHOM
XUMHUYECKOH 331a4M 110 YPaBHEHHIO XUMHUECKONW peakLnu:

1) cocraBieHue ypaBHEHHSI XMMHUYECKOH pPEaKIWH, O KOTOPOH HAET pedb B YCIOBHHU
3ajauy;

2) onpezeneHne COOTHOMIEHHS KOJIMYECTBA BEIIECTB — MPOIIOPLIHUOHATIBHON 3aBUCUMOCTH,
KOTOpasl yCTaHABJIMBAETCS B COOTBETCTBUU C KO PHUIIMEHTAMU B yPaBHEHUU peaKIuH;

3) HaxOX/IeHUE UCKOMOM (PH3MUECKON BEITMYMHEI.

Kaxnoe nornueckoe aeiictBue oueHuBaeTcs B 1 0Oami, cymMMapHbIl 6amul 3a BepHOe
perieHue 3agaun — 3 Oasia.

K kpurepusiM OLIEHUBaHMS pELICHUs pAcYeTHOM XUMHUYECKOW 3aJjauyd OTHOCSTCS
CJIEYIOIINE TOKA3aTEeN MBICIIUTENbHON AESITEIbHOCTH!

1) moHMMaHue XMMHUYECKOH CYIIHOCTH Ipolecca (COCTaBICHUE YpaBHEHHsS XMMUYECKOU
peakuun);

2) yCTaHOBJIEHUE MPONOPLHOHATLHON 3aBUCUMOCTH (COOTHOIIEHUS) MEXKIY KOJIMUYECTBOM
BEIIECTBAa YYaCTHUKOB IIPOLIECCa BO B3aUMOCBSI3H;

3) mpuUMEHEHHE COOTBETCTBYIOIIMX CHOCOOOB BBIYMCICHMS 33JaHHOW (PU3NUECKOM
BEJIMYMHEI.

[TpuMeHsieTcs TO3IEMEHTHOE OLICHUBAHUE PEIIEHUS PACUETHBIX XMMUYECKUX 3a/1a4:

BEPHO 3aIlMCaHbl TPH JIEMEHTa OTBeTa — 3 Oasa;

BEPHO 3allMCaHbl /1Ba JIEMEHTa OTBeTa — 2 Oaia;

BEPHO 3aIlMCaH OJIUH 3JIEMEHT oTBeTa — | Gai;

BCE 3JIEMEHTHI OTBETA 3amKcaHbl HeBepHO — () OaoB.

OuneHka NpaKkTH4eCKoil padoThI

Konmponupyemvie pe3ynomamol 8binonnsemulx 0eucmeuil, ux oyeHusanue

3HAaHUEBBI KOMIIOHEHT Ouenka JeqarenbHOCTHBIA KOMIIOHEHT Ouenka
(6ambn) (6anbn)
1) 3nanue mabopaTopHBIX 1) CoGmroienre mpaBui 1
CHOCOOOB MOTYyYEHUS 1 6e3omacHoil paboThI pH
KOHKPETHBIX BEIIECTB; 3HAHUE BBITIOJTHCHUHN XUMHYECKUX
(GUBUYECKUX U XUMHUECKUX OMBITOB

CBOICTB BEILIECTB, KOTOPBIE
CleyeT yUYUThIBATh MPU
BBIOOpE HEOOXOAMMOTO Criocoda
UX COOMpaHUs

2) 3nanue HU3HUECKUX U 1 2) CobumtoieHue mpaBuil

XUMHYECKHUX CBOWCTB BEILECTB, paboThI ¢ 1abopaTOPHBIM 1
KOTOpBIE CIIEeIyeT YIUTHIBATD 000pyIOBaHUEM NIPH MOHTAXeE

MIpH BEIOOPE HEOOXOTUMOTO puoOpOB

crioco0a ux codbupanus
(MeToJaMU BBITECHEHUS




BO3JIyXa U BOJIbI) U JIsI
JIOKA3aTebCTBA HATHYUS
MOJIyYECHHBIX BEIIECTB
3) 3HaHue yCI0BUM NPOTEKAHUS 1 3) I'pamoTHOE 0OecrnieueHue 1
XUMHYECKHUX MPOIECCOB, YCIIOBUH AJIs1 IPOBEICHUS
UCTIONIE3YEMBIX JIJIS TIOTYUYCHUS XUMHYECKUX TIPOIIECCOB
U UCCIICZIOBAHUS CBOMCTB (HarpeBaHHe PEaKIUOHHOMN
3aJIaHHBIX BEIICCTB CMECH; H3METbUCHUE TBEPIBIX

BEIIECTB; PACTBOPEHUE

BEIIIECTB B BOJIC U T. II.)
4) Vcnionb30BaHUE XMMHYECKOM 1 4) Ocy1iecTBiaeHNE 1
CUMBOJIMKH ISl COCTABJICHUS HaOII0ICHUH 32 X0I0M
dbopMyI1 BellecTB U ypaBHEHUN npouecca, GUKCUpoBaHUE U
OCYIIECTBIISIEMbIX XUMHUYECKUX OTIMICAaHUE €0 PE3yIhbTaTOB
peaxkiun
5) ®opmyaupoOBaHHUE BHIBOJIOB U 1 5) CocraBieHue oT4eTa O 1
0000111eHUH IO pe3yabTaTam MpoJieJIaHHOM paboTe
MIPOBEJICHHBIX MCCIICIOBAHNUN

MaxkcuMalIbHbIN UTOTOBBIN Oamt: 10

OTMeTKAa 110 IATHOAUILHON IIKAJIE:
«5» — 9-10 Gamos
«4» — 7—8 06anoB
«3» — 5-6 6amnoB

«2» — MeHee 5 6amioB

OnennBanue l'[pOCKTHOﬁ H HCCIeI0BaTEeIbCKOM eITeJIbHOCTH OCYHICCTBIIACTCA

corimacHo Ilomoxkenuro o

MPOEKTHOMN

n

y4e0HO-UCCIIEeI0BATENbCKOM

oOyuaromuxcst MAOY «Muxenepusiit tuueit HI'TY ».

JACATCIIBHOCTH
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