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INOACHUTEJIBHASA 3ATINCKA

Pabouvas nporpaMmma o XuMHH Ha YPOBHE OCHOBHOT'O 00IIero 0Opa3oBaHUs COCTABIICHA B
cooTBeTcTBUU ¢ DenepanbHbIM 3aKOHOM OT 29 nekadbps 2012r. Ne 273-03 «O6 ob6pa3zoBaHuu B
Poccuiickoit @enepanun», TpedoBanusMu DenepanbHbIX TOCYJAapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAapPTOB OCHOBHOTO o0O0Iero oOpa3oBanus, dDenepanbHON 00pa30BaTEIBLHON MPOrPAMMBbI
OCHOBHOTO 00mero oOpaszoBanus, nporpamMmMoil Bocnutanus MAOY «VHXeHEepHBIN TUIen
HI'TY», ¢ yuéroM KOHIENIIMK TMpenojaBaHusl y4eOHOro mpeamera «XUMHS» B
oOpa3zoBaTenbHBIX opranu3auusx Poccuiickoit ®eneparnu u YcraBa MAOY «HxeHepHBIN
muneit HI'TY».

[Ipu m3yyeHMH XUMHUHM Ha yYpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs Ba)KHOE 3HAUYECHUE
npuoOpeny Takue IeH, Kak:

— ¢opMHpOBaHUE MHTEIUICKTYAJIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K camM000Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pPEIIeHUH, CMOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBUSM JKU3HU;

— HalpaBJICHHOCTh OOYYEHHMsI HA CHCTEMAaTHYECKOE MPUOOIICHHE OOydJaroImmxcs K
CaMOCTOSITENIbHOW ~ TO3HABAaTEIbHOM  JEATENbHOCTH, HAYYHBIM  METO/JaM  IO3HAHMA,
(bOpMHPYIONIUM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUH,

— obecrieueHue YCIOBUM, CIOCOOCTBYIOIIMX MPHUOOPETEHUIO OOYYarOIIMMUCS OMBbITa
pa3Hoo0pa3HON AESITeNbHOCTH, MO3HAHUS U CaMOIIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMITETEHIIHI ), UMEIOIINX YHUBEPCATIbHOE 3HAUCHHUE JUIS Pa3IMYHBIX BUIOB JAEATEIbHOCTH;

— hopmupoBanue oOmIeH (HYHKIIMOHATILHON W €CTeCTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM
qrciae YMEHHH OOBACHATH M OLCHHUBATH SIBJICHUS OKPY)KAIOLIETO MHpa, MCIOJB3Ys 3HAHHS U
OTBIT, TOJYYEHHbIE MPU HU3YUYEHUU XHUMUU, NPUMEHATh HUX IMpPH pEIIeHUH MpodiieM B
IIOBCEJHEBHOM KU3HU U TPYIOBOH JEATEIBHOCTH;

— ¢popMupoBaHUEe y 00y4arONMXCcsd F'YMaHUCTUYECKUX OTHOUICHWM, MOHUMAHUS LIEHHOCTH
XUMHUYECKHX 3HAHUK Ui BBIPAOOTKM SKOJOTHYECKH IIeJIECOO0Pa3HOro MOBEICHHSI B OBITY H
TPYAOBOM JEATEIIBHOCTH B LIENAX COXPAHEHHUSI CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOTHON
Cpelibl;

— pa3BUTHE MOTUBALIUU K 00YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOGHHS OOILEYETOBEYECKHX LEHHOCTEW, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoQ ISl ¥ HAMPABIICHHOCTH JAJIbHEHUIIIET0 00yYeHHUS.

3agaua y4eOHOro mpeaMera COCTOUT B (JOPMHPOBAHUHU CHCTEMBl XUMHUYECKUX 3HAHUN —
BOKHEUINX (PAKTOB, MOHATHHA, 3aKOHOB U TEOPETUUYCCKUX IMOJIOKECHUM, TOCTYITHBIX 0000IIEeHUIA
MHUPOBO33PEHUYECKOT0 XapakTepa, A3bIka HAYKH, B IPUOOIICHUH K HAyYHBIM METOJaM MO3HAHUS
OpU UW3YYEHUHU BEIIECTB W XHUMHUYECKUX peakiuii, B (GOpPMUPOBAaHHHM U Pa3BUTUHU
[IO3HABATENBHBIX YMEHMH M WX NPUMEHEHHH B Y4eOHO-TIO3HABAaTENbHOW M y4eOHO-
HCCJIEIOBATEIHCKOM 1eATEeIbHOCTH, OCBOEHUH MPaBUJI O€30M1aCHOT0 OOpAIEHHS C BEIIECTBAMU B
MTOBCETHEBHOW KU3HU.

3HaHME XUMUU CIYXKHUT OCHOBOM JJisi POPMHUPOBAHUS MUPOBO33PEHUS 00YUaIOIIETOCs, €ro
NpECTaBICHUN O MaTepUAILHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYyEMbIE XUMHUEH
MIPEJICTaBICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 IBOJIIOLMU BEIIECTB B MPHUPOJIE, O MYTSIX
pemieHust TI00anbHBIX MPOOJIEM YCTOHYMBOTO Ppa3BUTUS YEJOBEYECTBA — CBHIPHEBOMA,
SHEPTreTUYECKOM, MUIIEBON U IKOJIOTHIECKON 0€30IMacHOCTH, TPOOJIEM 3IpaBOOX PAHEHUSI.

H3ydenue xumuu:

CIOCOOCTBYET peajn3alii BO3MOKHOCTEH J1sl caMOpa3BUTHUS U POPMUPOBAHUS KYJIbTYpPbI
JMYHOCTH, €€ 001el 1 (PyHKIMOHATBHOW TPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMHUPOBAHKE MBIIUICHUS M TBOPUYECKUX CITOCOOHOCTEH O0ydJarOIIMXCs,
HaBBIKOB  HMX  CaMOCTOSITEJIbHOMH  y4eOHOH  NeATeNbHOCTH,  OKCIEPUMEHTANbHBIX U
UCCIIEIOBATEILCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEAHEBHOW JKHU3HM, Tak M B
npohecCHOHATLHOM JIeATEIILHOCTH;



3HAKOMHUT CO CHENM(PUKOH HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI LEIOCTHOTO
B3IUIsJ1a HA €JMHCTBO MPHUPOJIbI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAlloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00YYaIOIINXCS;

CHocOOCTBYeT (OPMHUPOBAHUIO LEHHOCTHOIO OTHOLIEHHS K €CTECTBEHHO-Hay4YHbIM
3HAaHUSIM, K TIPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOTMYECKOE OOpa3oBaHHE
oOydJaronuxcs.

JlaHHble HarpaBlieHUs B OOYYEHHH XUMHH OO0ECIIEUMBAIOTCS CIEIU(PHUKON COAEpIKaHUS
y4eOHOro NpeaMera, KOTOPbIM SBIAETCS NEeJarorndeckd aJalTHUPOBAHHBIM OTPaKEHUEM
0a30B0Oil HAyKH XMMHHU Ha OTpeACTIEHHOM dTarne e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OmIero oOpa3oBaHMs OPUEHTUPOBAH HA OCBOEHHE
00yYaromKUMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATHH XMMHUH, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTJEIIBHBIX 3HAYUMBIX MIOHATUN OPTraHUYECKON XUMUHU.

CrpyKkTypa coaep:kaHUsl TPOTrPaMMBbl 10 XUMHHU C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOTO
noaxona kK e€ m3ydeHuro. ConepkaHue CKIAABIBACTCS U3 CUCTEMBI MOHATUH O XUMHUYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMbI MOHATHH O XUMHUYecKoW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OPraHM30BaHbI 110 IPHUHLHUILY ITOCJIEJOBATEIBHOIO Pa3BUTHs 3HAHMM Ha OCHOBE
TEOPETUYECKUX MIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHHU;

— YYCHHMsI O CTPOCHMM aTOMa U XMMHUYECKOU CBSI3H;

— MPEJCTaBICHUH 00 AIIEKTPOIUTHIECKON TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUSA PACCMATPUBAKOTCS HAa OCHOBE SMIIMPUYECKU IIOJYYECHHBIX U
OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCIEIOBATENIBHO OT OJHOTO YPOBHS K JApYromy,
BBINOJIHAS (YHKIMU OOBSCHEHUS M IPOTHO3UPOBAHMS CBOMCTB, CTPOEHHUS U BO3MOMKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U TOJTYyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHue mnporpamMmbl IO XHMHUH CIOCOOCTBYET (OPMHPOBAHUIO MPEJCTABICHUS O
XUMUYECKOM COCTAaBIAIOLIECH HAYYHOM KAapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOILIECHNUS K HAYYHOMY 3HAHUIO U METOJaM II03HaHUA B Hayke. M3ydeHue xumMun
OPOMCXOMUT C TPHUBJICUCHHEM 3HAaHUM M3 paHee M3YYCHHBIX YUEOHBIX IPEIMETOB:
«Oxkpyxaronmii Mup», «buonorus. 5—7 knaccel» U «Pu3uKa. 7 Kiaccy.

[Ipu n3ydeHnu XUMHUHM MPOUCXOAUT (HOPMUPOBAHHUE 3HAHUI OCHOB XMMHUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JIEATEIbHOCTH YEJIOBEKa U KaK OJJHOTO
13 KOMIIOHEHTOB MUPOBOM KYJIbTYPBHI.

OOwiee 4ncino yacoB, OTBEAEHHBIX JIS M3YyYEHHMs] XMMUU Ha YPOBHE OCHOBHOI'O OOLIEro
oOpa3oBaHmusi, coctaisieT 136 dacoB: B § kiacce — 68 yacoB (2 yaca B Hejieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).

Y4eOHO-MeTOAMYECKOE H MATEPHAJbLHO-TEXHHYECKOe o0ecreyeHue
o0pa3oBaTeIbHOIO Mpomuecca
JInteparypa nJist o0y4yarommxcst

1. Tabpuensa O.C., OctpoymoB W.I'., CnagkoB C.A. Xumus. 8 knacc. bazoBsiii ypoBenb. AO
«3marensctBO «lIpocBemenuey, 2025
2. T'abpuensH O.C., OctpoymoB WN.I'., CnankoB C.A. Xumus. 9 knacc. ba3oBslii ypoBers. AO
«M3narenscTBO «IIpocsemenuey, 2025
3. KHI/IFa JIA YTCHUS 110 HeOpFaHHHGCKOﬁ XUMHUHU. KHI/II‘a JUIA yqaumxcsl B 2-X qacTiax.
CocraBurens B.A Kpuuman.-M.: [Ipocsenienue, 1993r.
Jluteparypa 1Jisl yYUTes

1. Tabpuensn O.C., Jleicoa I'.I'. Xumus. 8 kiacc. ba3oBeiit ypoBeHb. IIpoBepounbie u
KOHTpoJibHBIE PaboThl. AO «M3marenscTBO «IIpocBemenne.

2. T'abpuensa O.C., Jlsicoa ['.I'. Xummsa. 9 xmacc. ba3oBwiii ypoBeHb. I[IpoBepouHbie u
KOHTpoJibHBIE PaboThl. AO «M3marenscTBO «IIpocBemenne».



3. I'abpuensn O.C., CrnagkoB C.A. Xumus. 8-9 knaccel. bazoBwlii ypoBeHb. MeToanueckoe
nocobue k yueonukam O. C. 'abpuensna, W. I'. Octpoymona, C. A. Cnaakosa.
Indpossie o0pazoBaTenbHbIE pecypchl U pecypcbl ceTn UHTEepHeT

1. Bubamoreka IJOK https://m.edsoo.ru/7f41837¢c

2. Xumus 8 kimace. Xumust 9 kinace. OO0 «Sxmace» https://www.yaklass.ru/

3. Xwumus 8 kinacc. Xumus 9 kinacc. 000 «Dokc-hopa» https://foxford.ru/wiki/himiya

4. Xumwus. 8 kimace. Xumus 9 kimace, DI'AOY A0 "Axanemus Munnpocsemenus Poccun"
https://apkpro.ru/

5. Xwumusg, 8-9 knaccel, TAOY BO MI'NY

6. Xwumus, 8-9 knaccer, OO0 «CBEPOBPA30OBAHUEY

7. Tlopran OUIIN -  DenepasbHBIE  HMHCTHTYT  MEJArOTHYCCKUX  HU3MEPCHHM
http://www.fipi.ru

8. Xwumms. 8-11 knacc: bubnamoreka 31eKTpOHHBIX HarAaHbIX mocoouit (OO0 "Kupuin u
Medoauii"; L DSMTO)

9. Xwumus. 8 xknacc: MynbTumenuitHoe yaeOHoe nocooue HoBoro oopasma (MEJIMA)

10. Xumusa (8-11 xmacc) BupryanpHas mabGopaTopusi: YdeOHOE JJIEKTPOHHOE H3JaHUE
(JTaboparopust cuctembl myabTumenua, Mapl TY)

Texnuueckue cpeacraa

[lepcoHanbHbBI KOMIIBIOTEP C TPUHTEPOM
HNHurepakTuBHAsA 10CKa
MynbTUMEAUIAHBINA TPOEKTOP
AKycTudeckas cucreMa
MarautHo-MeIoBas TOCKa

agrwdE

IleuaTHbIe mMocOOUA

KoMmuiekT miakaTtoB Mo TeXHUKe 0€30MacHOCTH

[Iepuonnueckas cucreMa xumudeckux anemMeHToB .. MenneneeBa
PacTBOprMOCTb COJIEH, KUCIOT U OCHOBaHUM B BOJE

M3MmeHeHue 1BeTa MUHAUKATOPA B Pa3IMYHBIX Cpelax
DNIEKTPOXUMHUYECKUI Pl HAIPSHKEHUH METAIIIIOB

KommiekT mopTpeToB y4EeHBIX-XUMUKOB

Cepus TaOIUI] IO HEOPTAHUYECKOW XUMHUHN

Cepus TabaHIIl IO OPraHUYECKON XUMHH

Cepust TaOIUI] 10 XUMUYECKUM TIPOU3BOJCTBAM

oSN~ N E

Y4yeOHO-TpaKkTHYECKOE U YUeOHO-/1a00paTOpHOE 000py10BaHME

No Kon-

/i Haszpanue 50
1. VYuebHo-mpakTHUECKOE U YueOHO-1a00paTopHOE 000pyI0BaHNE

[TpuGopsl. Habops! mocy/1bl 1 1Ta00paTOPHBIX MPUHAIIICKHOCTEH 1T XHMHUYIECKOTO
HKCIIEPUMEHTA

1.1. |Anmapar 1y1st AMCTHIIISIIIAN BOJIBI

1.2. [Bechl TeXHUYECKHUE C pa3HOBECAMH

1.3. [KommuiekT HarpeBaTelIbHBIX TPUOOPOB

1.4. |Cronuk 1moaseMHBIA

1.5. [[ItaTtuB nabopaTopHbIi OOJBIION

1.6. |McTOYHHK BBICOKOTO HAIIPsPKCHU S

NN R



https://m.edsoo.ru/7f41837c
https://www.yaklass.ru/
https://foxford.ru/wiki/himiya
https://apkpro.ru/
http://www.fipi.ru/

1.7.

KoMIuiekT anekTpocHabkeHus

-

1.8.

Habop ¢dakoHOB U1 XpaHEHHs PAaCTBOPOB

[

2. Cnenuann3upoBaHHbIE TPUOOPHI U anmapaThl

2.1.

IAnimapar Juisi npoBe/ieHus XuMuueckux peakunii AITXP

2.2.

Ha60p JJI OIIBITOB 11O XUMHHU C 3JICKTPUICCKHUM TOKOM

2.3.

[Tprbop /U1t IeMOHCTpalK 3aKOHA COXPAaHEHHsI MacChl BEILIECTB

2.4.

[TpuGop ISt MILTIOCTPAIIMH 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEaKLUU OT
yCIIOBUIA

2.5

[TpuGop 1u1st AIEeKTpOIM3a COeH

2.6

IAninapat uist nonydenust razoB (Kunna)

2.7

TepMoMeTp AIEKTPOHHBIN

N[k ~ ||k~

3. KoMriekTsl 17151 1a00paTOPHBIX ONBITOB M MPAKTHYECKUX 3aHSATHHA M0 XUMUU

3.1.

HaGop nprOopoB, TOCYIbI M IPHHAUICKHOCTEH ISl YUCHUIECKOTO IKCIIEPUMEHTa
(Mukposaboparopusi)

3.2.

[TpuGop 1u1st mosrydeHus ra3os (JJabOpaTOpHBIN)

15

3.3.

Becwl 1abopaTopHbIe DIIEKTPOHHBIE

15

3.4.

Bech! 115 chinyunx marepuasioB 10 200 rp. ¢ rupsimu

4. Monemu

4.1.

Habop Mozenei KpUCTAIITMYECKUX PEIIETOK

-

4.2.

Habop mi1s1 cocTaBieHnsi 00beMHBIX MOJIEIEeN MOJIEKYI

N

5. HarypanbHbpie 00BEKTHI U KOJUICKITUN

5.1.

IATFOMUHUNA

5.2.

KaMeHHBIH yToJib U IPOJIYKTHI €10 epepaboTKU

5.3.

MeTaibl U CIIaBEI

5.4.

CTEKIIO U U3ENTNS U3 CTEKIIA

5.5.

Hedth 1 mpoayKThI €€ mepepadboTKu

5.6.

[[racTmMaccel

S.1.

ToriuBo

5.8.

UyryH u cranp

5.9

BosiokHa

5.10.

[[Ixana TBepOCTH

Ll N F N N F N e e R T

6. PeakTUBEI

6.1.

Ha6op Ne 1 OC «Kucnote»

6.2.

Ha6op Ne 2 OC «Kucnote»

6.3.

Ha6op Ne 3 OC «I'unpokcuasi»

6.4.

Ha6op Ne 4 OC «Okcuibl METaJIIOBY

6.5.

Ha6op Ne 5 OC «Metasibi»

6.6.

Ha6op No 6 OC «lllenouynbie U MeI09HO3EMENbHBIE METAJLTBD)

6.7.

Ha6op Ne 8 OC «I"anoreHb»

6.8.

Ha6op Ne 9 OC «I"anorenupi»

6.9

Ha6op Ne 10 OC «Cynbdatel. Cynbhutsl. Cynbpuubdy

6.10.

Ha6op Ne 11 OC «KapOoHnaTsi»

6.11.

Ha6op Ne 12 OC «Dochatsl. CHIMKATBDY

6.12.

Ha6op Ne 13 OC «Auneratsl. Poganubsny

6.13.

Ha6op Ne 14 OC «CoenuHeHnust MapraHiia

6.14.

Ha6op Ne 15 OC «CoenuHeHHs XpoMay

6.15.

Ha6op Ne 16 OC «Hutpatsi»

6.16.

Ha6op Ne 17 OC «HukaTopbI»

6.17.

Ha6op Ne 18 OC «MuHepasibHbIe yJOOpEHUS

6.18.

Ha6op Ne 19 OC «¥YrineBomopo by

MR




6.19. [Ha6op Ne 20 OC «Kucmopoaconepkamire OpraHnuIecKue BEIeCTBa»
6.20. [HaGop Ne 21 OC «KucnoTbl OpraHuyecKue»

6.21.Ha6op Ne 22 OC «VYrneBoasl. AMHHBD)

6.22. [HaGop Ne 24 OC «Marepuanbi»

Rk R|-

COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHSATUSA

[Ipenmer xumuu. Ponb XUMHM B KM3HM 4YeJOBEKa. XHMMHS B CHUCTeME HayK. Tena u
BemecTBa. dusnueckue CBONCTBAa BelIECTB. ArperarHoe coctosiHue BemiecTB. [loHsitue o
METO/aX MO3HaHMs B XUMHH. UHCThIC BemecTBa U cMecH. CTIocOOBI pa3/iesieHUs CMECeH.

ATOMBI U MOJIEKYJIbIl. XHUMHUYECKHE 3JeMEHThl. CHUMBOJIBI XMUMHYECKUX 3JIEMEHTOB.
[TpocTsie u clioKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX OJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOCUTENbHAsS aToMHas Macca. OTHOCUTENbHAS MOJIEKYIIsIpHast
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KomnuectBo BemectBa. Mosib. MousipHasi macca. B3anmMocCBs3b KOJIMYECTBA, MAcChl U
YHClia CTPYKTYPHBIX €AHHHUII BemecTBa. Pacu€Tel mo Gpopmynam XuMHUYECKUX COSTUHEHUH.

®u3nyecKue M XHUMHUYECKHE SBJICHUSA. XUMHUYECKas peakuuss U €€ MNpHU3HAKUA. 3aKOH
COXPaHEHMSI MACChl BEIECTB. XUMUYeCKre ypaBHeHUs. Kinaccudukanuss XUMUYECKUX peakiuit
(coemuHeHus, pa3oKeHHs, 3aMeITeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHMUYECKON MOCYAOH, ImpaBuiaMu paboThl B J1abopaTopuu M HpuéMaMu
oOparieHus ¢ 1abOpaToOpHBIM O0OpPYIOBAaHUEM, M3yYEHUE M OMHCAHHE (DU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHHE Pu3nUecKuX (TJIaBJIeHUE BOCKA, TassHUE JIba,
pacTupaHue caxapa B CTYIIKE, KUIIEHHE M KOHACHCAIUs BOJAbI) U XUMMUYECKUX (TOpEHUE CBEYH,
MPOKATMBAHNE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOM) sIBJICHUH, HAOI0IeHNE
W ONUCAaHWE TPHU3HAKOB MPOTEKAHUs XHUMHMUECKMX peakuuid (pasjioKeHue caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOpUIIOM Oapus, pasnokenue ruapokcuaa meau (1) mpu
HArpeBaHUM, B3aWMOJCiicTBHE jxene3a ¢ pactBopoMm comu Mmeaw (II), m3yuenme crmocoOoB
paszeneHus CcMeceil: C TMOMOINbI0O MarHuTa, (UIBTPOBaHUE, BBIIAPUBAHHUE, JUCTHIUISALIMS,
xpomaTtorpadusi, TMpPOBENEHWE OYMCTKA T[MOBAPEHHON CONMHM, HAONIOACHHE U OINHCAHHE
pe3yNbTaToOB TMPOBEACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaccChl, CO3JaHUE
MoOJIeIel MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ i HEOPraHUYeCKUX BelleCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3JeMEHT M MPOCTOE BELIECTBO.
Haxosxnenue kuciopoja B mpupoje, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxcunpl. Ilpumenenue xucnopoga. CrocoObl TONydeHHUs KHUCIOpoJa B Jaboparopuu U
IpOMBINUIEHHOCTH. KpyroBopoT kucinopoaa B mpupoje. O30H — alIoTporiHas MOAM(PUKAIUS
KHCIIOPO/Ia.

TennoBoir 3¢PdeKT XUMHYECKOW peaKIuy, TEPMOXUMHYECKHE YypaBHEHHUS, OK30- H
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHUE
napHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CJIOS.

Bomopon — »snemeHT u mpoctoe BemiecTBO. HaxokneHuwe Boaopona B MPHUPOJIE,
duznyeckre 1 XuMHUYEeCKHe CBOMCTBA, PUMEHEHHE, CIIOCOObI oydeHus. KucioTsl u comnu.

MousipHbIii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®usnyeckue cBoWcTBAa BOAbl. Boma kak pactBoputenb. PactBopsl. HacellieHHBIE U
HEHACBIIICHHbIE PAacTBOpPbl. PacTBOpUMOCTH BelIecTB B BojJe. MaccoBasi JOJsi BELIECTBAa B
pactBope. XUMHUUYECKHE CBOMCTBA BOJbl. OcCHOBaHUs. Poyb pacTBOpPOB B MPUPOAE U B KU3HU



yenoBeka. KpyroBopoT Boabl B IpHpoje. 3arpsi3HEHHE NPUPOAHBIX BoJA. OXpaHa M OYMCTKa
IMPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coenuHeHnid. Oxcuapl. Kiaccuukanust OKCHIIOB:
coJyieoOpasyroriue (OCHOBHBIE, KUCIIOTHBIE, aM(oTepHbIe) U HeconeoOpa3yromue. Homenkiarypa
oKcuA0B. PU3HUECKUE U XUMUYECKUE CBOMCTBA OKCUIOB. [loirydeHne okCuaos.

OcHoBanus. Knaccudukamuss ocHOBaHWM: MIENOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenknarypa ocHoBaHuii. ®Pusndeckue U XHMHUYECKHE CBOWCTBAa OCHOBaHUU. llomydeHwue
OCHOBaHUM.

Kucnotel. Knaccudpukanus kucinor. Homenknarypa kuciaor. Ouznueckue U XUMHUYECKUE
cBoiicTBa kuciot. P akruBHoctn metamioB H. H. bekerosa. Ilonyyenue Kucior.

Conu. Homenknarypa coneil. @usnyeckue U XuMU4eckue coiicTtBa coisield. Ilomyuenue
COJIEH.

I'eneTnyeckas cBsI3b MEXKy KilacCaMl HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpeJIeIeHne COJIepKaHUsl KUCIOPOAa B BO3JyXe, MOJlyueHue, coOupanue,
pacrmo3HaBaHMEe M HM3YyY€HHE CBOMCTB KHUCIOpOJa, HAOIOJIEHHE B3aMMOJCHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MPEKPAIICHUs TOpeHUs (IMoxkapa), 0O3HAKOMIIEHUE C
o0Opa3liaMu OKCHIOB M ONUCaHHE HMX CBOMCTB, MOJy4yeHHE, cOOMpaHue, paclo3HaBaHUE U
U3YYCHHUE CBOWMCTB BOjaOpoaa (TOpeHme), B3auMojelcTBue Bojopoaa ¢ okcugom meau (1)
(BO3MOYXHO HCTIOJIb30BAaHUE BUICEOMATEPHAIIOB), HAOIIOCHHE 00pa3IlOB BEIIECTB KOJUYECTBOM
1 Momb, HccaenoBaHUE OCOOCHHOCTEH PacTBOPEHUS BEIIECTB C PA3JIMYHON pPAaCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MAcCOBOM J10J€d pacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTallaMH (HaTpueM H KalubliueM) (BO3MOXKHO HCIOJIL30BaHUE
BUJICOMATEPHUAIIOB), HCCIIEJOBaHUE OOPa3I[0OB HEOPraHMUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HAOJI0/ICHNE M3MEHEHHSI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U INEIOYEH, U3ydeHHE
B3aumoeicTBus okcuma meau (II) ¢ pacTBopoM cepHOUM KHCIOTHI, KHUCIOT C METajUIaMH,
peakuui HEUTpanu3aluu, IO0JIYy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 0 TeMe «BakHelmue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

Iepuonuveckuii 3axkoH u Ilepuognueckasi cucremMa xummuuyeckux jemenros /. H.
MenpeneeBa. CTpoeHue aToMOB. XMMH4Y€CKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KiIacCU(DUKAIIMHA XUMUIECKHUX JIEMEHTOB. [IoHATHE O Ipynmax CXOIHBIX
9JIEMEHTOB (IIEJIOYHBIE M IIEJTOYHO3EMENIbHbIE META/lIbl, TaJlOT€Hbl, HHEPTHBIE Ta3bl).
DIEMEHTHI, KOTOPbIE 00pa3yroT aM(OTepHBIE OKCUIBI U THIPOKCH/IBI.

Ilepuonuueckuii  3akoH. Ilepuoguueckas cucreMa XUMHYECKHX 3JIeMEHTOB  /JI.
W. MenneneeBa. Koporkonepuonnast u jymmHHonepuoanas Gopmbl Ilepronndeckoil cucteMsl
xumudeckux snaeMmeHToB JI. U. MenneneeBa. Ilepuoasl u rpynmbl. DPU3MYECKUH CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JJIEMEHTA.

Ctpoenne aromoB. CoctraB aroMHbIX saep. HM3orombel. Onektponbsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMHUYECKUX AJIEMEHTOB [lepnondeckoil CHCTEMBI
. W.MenneneeBa. XapakTepUCTHKA XHMHYECKOIO JJEMEHTA IO €ro IMOJOXEHUIO B
ITepuonnueckoii cucreme [I. . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUS PaIiyCca aTOMOB XUMHUYECKUX AJIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINaM U MEPUOIAM.

3nauenue llepuoamyeckoro 3akoHa u [lepuoauyeckoil CUCTEMbl XUMUYECKUX AJIEMEHTOB
JUIs pa3BUTHs HayKy U npakTuku. Jl. 1. Mennenees — y4€HbIl U IPayKJaHUH.

Xumuueckas CBA3b. KoBasieHTHas (monsipHas " HEMNoJIsIpHast) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas! CBA3b.

Crenensp okucieHus. OKHCINTEIbHO-BOCCTAHOBUTENbHBIE peaknu. [Iporieccsl OKkucIeHns
Y BOCCTaHOBJICHUSI. OKUCTUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:



U3y4eHHE OOpa3IOB BEHIECTB METANIOB U HEMETAJUIOB, B3aWMOJCWCTBUE THUIPOKCHIA
[IMHKa C pacTBOpaMHU KHUCJIOT U ILEJ0Yel, MPOBEIEeHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEAKIUii (TOpEHUE, PEaKIIUU PA3IOKECHHUS, COSTUHEHUS ).

Meostcnpeomemnuwie ceasu

Peanmu3zanius MeXNpeIMETHBIX CBSI3eU MPU U3YUYEHUU XMMHH B 8 KJIacCe OCYIIECTBISICTCS
yepe3 UCIOJb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATHUH, TaKk U TOHATHI,
SIBJISTFOIIUXCSI CACTEMHBIMH ISl OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO01re ecTeCTBEHHO-HAYYHbIE TIOHATHS: HayYHbIH (DakT, runoresa, TeOpus, 3aKOH, aHaJIH3,
CUHTE3, KIacCHU(pUKaLUs, MEePHOJUIHOCTh, HAOIMIOACHHUE, OSKCIIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHHE, MOJIENb, SIBJICHUE.

®duznka: Marepusi, aroM, OJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIHUJI, H30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYNA, 3JEKTPUUECKUN 3apsijl, BELIECTBO, TeNo, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYCCKUE BEIUYHHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE3061, CoHIIC.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdhepa, rtuapocdhepa, MHHEpAIbl, TOPHBIE TOPOIBI, IOJIE3HBIC
HCKOTIaeMble, TOIUTHBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYECKas peaKus

Ilepuognueckuit  3akoH. Ilepuonnueckas cucrema XUMHYECKMX diaeMeHTOB [l
N. MenneneeBa. CtpoeHne atoMoOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB XUMHUUYECKHUX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaIbLUsi U HUX COECJUHEHUM B COOTBETCTBUHU C
II0JIO’KEHUEM DJIEMEHTOB B [IepnondecKkoi CHCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUABl XMMHMUYECKOM CBSI3M. THUIBI KPUCTANIMYECKUX PEIIETOK,
3aBHCHMOCTh CBOMCTB BEUIECTBA OT THIIA KPHUCTAUIMYECKOM PEHMIETKHM M BHJA XUMHUYECKOU
CBSI3H.

Knaccudukanmuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHWMHUYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCSA K Pa3jMYHbIM KJacCaM HEOPraHMYECKUX COEIMHEHUM, NeHEeTHUYecKas
CBSI3b HEOPTaHUYECKUX BELIECCTB.

Knaccudukanus XMMUYECKHX PEAKIMN 10 Pa3TUYHBIM MpHU3HAKaM (110 YUCIY U COCTaBY
Yy4acTBYIOUIMX B PpEakUUH BELIECTB, MO TEMIOBOMY 3(PQeKTy, M0 HM3MEHEHHUIO CTeleHeH
OKHCIICHHSI XUMHYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- H
SHIOTEPMHUUYECKHE PEAKIIUH, TEPMOXUMHUYECKUE YPABHEHU.

[lonarue o ckopocTn XuUMHUYecKoW peakuuu. [loHaTHe 00 OOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. [lonsatue o
karanuse. llonsatne o XxumuueckoM paBHOBecHH. DakTOpbl, BIMSIOIMIME HAa CKOPOCThb
XUMHUYECKON PEAKIMH U MOJIOKEHNE XUMHUYECKOTO PABHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLMHU, OJIEKTPOHHBIA OajaHC OKHCIUTEIbHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBICHHE YPABHCHMM OKHMCIINTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIyii ¢ UCTIOJIb30BAaHHEM METO/A AIIEKTPOHHOT0 OaaHca.

Teopust AIEKTPOTUTUUECKON TUCCOUMAIMU. DJIEKTPOJIUTHI U HEIJIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pa3IMYHBIMM BHAAMHU XHUMHUYECKOH CBS3H.
Crenenp qucconuanuu. CUIbHBIE U CIIa0bIE SJEKTPOIUTHI.

Peakuuu noHHOrO OOMEHa. YCIOBHS MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa, MOJIHBIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
IpEeICTaBICHUNA 00 SICKTPOIUTHUECKONW nuccoruanuu. KadecTBeHHBIE pEaKIMHM Ha HOHBIL.
[TonsiTHE O TUIPOIN3E COTIEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMHM KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB —
METAJUIOB M HEMeTauioB (rpaduTa W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
HCCIICOBAHUE 3aBHUCHMOCTH CKOPOCTH XMMHMYECKOM pEaKkUuu OT BO3JAEHCTBUS Pa3IMYHBIX



(bakTOpOB, MCCIEIOBAaHUE 3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOIHALINN
KHUCJIOT, IIejo4Yel M cojeil (BO3MOXKHO HCIIONb30BaHUE BHJIEO MaTEpUajoB), MPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOIIUX TPU3HAKU MPOTEKaHHs peakuuil MOHHOro obmeHa (oOpa3zoBaHME
ocajaka, BblAelieHHe ra3a, oOpa3oBaHUE BOJbBI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi (FOpeHue, peakiuy Ppa3IokKEeHUs, COCAMHEHUS),
pacro3HaBaHMEe HEOPraHMYECKUX BEIIECTB C TOMOIIbIO KaYeCTBEHHBIX peakUWi Ha HOHBI,
pelLIeHNe IKCIIEPUMEHTAIbHBIX 3a4a4.

HemeTauibl 4 MX coeJUHEHUSA

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTEpHbIC
crenienn okucieHus. CTpoeHne M (puU3MUecKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XMMHYECKHE CBOMCTBA Ha IMpUMEpPE XJopa (B3aUMOJECHCTBHE C METalJaMH, HEMETalIaMH,
miesoyamu).  Xjoposoaopoa. ConsHas KHACIOTa, XUMHYECKHE CBOMCTBA, TOJydYCHHUE,
npuMeHeHue. [IeicTBre X10pa U XJIOpOBOAOPO/a Ha OpraHu3M 4elloBeKa. BaxxHenmue Xopuasl
U X HaXO0XJICHHE B IPUPO/IE.

OOmast xapakTepuctuka 3ieMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYeCKUue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPOIHbIE MOJU(HUKAIIMKA KUCIOPOJA U Cepbl. XUMHUYECKHUE CBOICTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHUYEeCKue CBoMcTBAa. OKCHUIBI CEephl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (GU3NYECKUE M XUMHUYECKHE CBOMCTBa
(oOmme Kak TpeaCcTaBUTENS Kilacca KUCIOT W cruernuduyeckne). XUMHUYECKUE PEaKInH,
Jeallue B OCHOBE MPOMBIIUICHHOTO CIoco0a TMOMydeHus cepHoil KuciaoThl. [Ipumenenue
cepHoii kuciaoTbl. Cou CepHOM KUCIOTHI, KAaUeCTBEHHAs peakius Ha cynabdaT-uoH. Haxoxnenue
ceppl U €€ coequHEeHHH B mpupofe. XHUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpeabl
COCTMHEHUSIMU Ccepbl (KUCIOTHBIC JTOKIHU, 3arpsi3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.

OO6mas xapakTepucTHKa d3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHs. A30T, paclpoCcTpaHeHHE B MpuUpoae, (U3NYECKUe H
XUMUYECKHe CBOiCTBa. KpyroBopoT azora B mpupozae. AMMHUaK, ero Gu3ndeckrue 1 XUMUUYECKHE
CBOWCTBA, MoytyueHue u npumenenue. Coiau aMMOHHUSA, UX (pU3NUYEcKre U XUMHUYECKHE CBOMCTBA,
npuMeHeHrne. KauecTBeHHas peakuusi Ha MOHBI aMMOHUS. A30THAas KHUCIOTa, €€ IMOJy4YeHHE,
duznueckue W XUMHYECKHE CBOMCTBa (0OmIMe Kak TPEACTaBUTENs Kiacca KHCIOT |
cnenuduyeckue). Mcnonp3oBaHWe HUTPATOB M COJIed aMMOHMSI B KayeCTBE MHHEPAJbHBIX
ynoopenuit. XuMHUECKOe 3arps3HEHUE OKPYXKAIOMIEH cpeibl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOKIIA, 3arps3HEHUE BO3AyXa, MOUBBI M BOAOEMOB). Docdop, ammoTpomHbie MOAUGPUKAIII
doctopa, puznyeckne u xummuueckue cpoiicta. Oxcua ¢ocdopa (V) u gochopHas KucioTa,
bu3nvecKkne W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBe
MHUHEpAJIbHBIX Y100pCHHIA.

O6mas xapaktepuctuka 3nemMeHToB [VA-rpynmel. OCOOEHHOCTH CTPOEHHUST aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHs. YTIepo[, aJIOTPONHbIE MOANU(UKAILINK, PACIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XuMUIecKrue cBocTBa. Ancopouus. KpyroBopor yriepoaa B mpupoe.
Oxcunpl yraepona, ux (GpU3N4YecKue ¥ XMMUYECKHE CBOMCTBA, JIeHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJy4YeHHE W MPUMEHEHHE. DKOJOTHYECKUEe Mpo0JIeMbl, CBsI3aHHbBIC ¢ okcuaoM yriaeposaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3¢ddekr. YrompHas kuciora u eé
conu, UX (U3MYECKHMe M XMMHUYECKHE CBOMCTBa, MONydeHHEe U npumeHeHHe. KauecTBeHHas
peakiust Ha  KapOoHaT-moHbl. Mcmonb3oBaHume — kapOOHaToB B OBITY, MEIHIIMHE,
MPOMBIIIIIEHHOCTH U CEJIbCKOM XO035HCTBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHMYECKUX BEHIECTBAX KAaK O COCAMHEHUSX YIriepoja
(MeTaH, JTaH, OSTWJEH, alETWICH, STaHOJ, IJHUIEPUH, YKCycHas kuciota). [Ipupoansie
UCTOYHUKH YTJIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, He(PTh), MPOAYKTH HX MepepabOTKH
(OeH3uH), UX POJb B OBITY ¥ MPOMBIIIICHHOCTH. [ToHSATHE 0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX:
KHUpax, OelKax, yrieBoJax — M HMX pOJM B KU3HM YelOBeKa. MarepHaabHOE E€IHMHCTBO
OpPraHMYECKUX M HEOPTaHMYECKUX COCTUHEHHI.



Kpemuuii, ero ¢usmueckue M XUMHUYECKHE CBOICTBa, MOJNyYeHHUE H MPHUMECHCHHUE.
CoenuHenuss kpemHusi B mpupone. OOmme mnpencrtaBiaeHuss o6 okcuae kpemaus (IV) u
KpeMHUEBOU kuciioTe. CHIIMKATHI, UX HCIOIH30BAHKE B OBITY, B IPOMBIIINIEHHOCTH. BaxkHeitme
CTPOUTEIIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEeMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30MMacHOT0 UCTIOIB30BaHUS CTPOUTEIHHBIX MATEPHUAIOB B TIOBCETHEBHOM JKHU3HH.

Xumuueckuii IKCnepumenm:

u3yueHre o0pa3lioB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJIIHOM KHCIIOTHI, IPOBEICHHUE
KaYeCTBEHHBIX PEaKIUi Ha XJOPUA-WOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxkaromue (QU3NUECKHe U XUMUYECKHE CBOMCTBA TaJOrC€HOB M MX COCIUHEHUH (BO3MOXKHO
HCIIOJIb30BaHNUE BHJICOMATEPUATIOB), O3HAKOMJICHHE C 00pa3laMy XJIOPHAOB (TaJOreHHUIIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl U €€ COeIMHEHMSAMU (BO3MOXKHO HCIIOJIb30BAaHHE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMpolrecca OOyriauWBaHMs  caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3yY€HHUE XUMHUUECKUX CBOMCTB pa3z0aBlIeHHOW CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peakluu Ha cyib(paT-HOH W HaOJIoJIeHuEe MpH3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKHMHU CBOWCTBAMM a30Ta, (ocdopa M HX COeAMHEHHH
(BO3MOXHO HCTIOJIb30BaHUE BUICOMATEPHATIOB), 0Opas3amMu a30THBIX B (GOCPOPHBIX yI0OpEHNUH,
MoJlyueHue, coOWpaHue, pacro3HaBaHUE © HW3YYCHHE CBOWCTB aMMHaKa, IPOBEICHUE
KaYeCTBEHHBIX peakuuid Ha HOH amMMOHUA U ¢ocdaT-uOH U HU3YYEHHE NPHU3HAKOB HX
IPOTEKaHUs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ MEAbIO (BO3MOKHO
UCIIOJIb30BaHNE BUJEOMATEPHANIOB), M3yYEHUE MOJIENed KPHUCTAUIMYECKUX PEHIETOK aiMasa,
rpapuTa, ¢yuiepeHa, O3HAKOMIIGHHE C MPOLECCOM afCcOpOIMU PAaCTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM IMPOTUBOTrasa, MojyuyeHue, cooupaHue, pacrno3HaBaHue
U U3YyYEHHUE CBOWCTB YTJIEKHCIIOTO rasza, MPOBEJICHHE KAYeCTBEHHBIX PEaKkIuii Ha KapOOHAT U
CUJIMKAT-MOHbl M W3Yy4YEHUE IPU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHME C NPOLyKUHUEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeliue
HEMETAaJUIbl U UX COCUHEHUSD.

MeTta/ibl M UX COeTUHEHUSI

OO0mass xapakTepuCTUKa XUMUYECKHMX DJEMEHTOB — METa/NIOB HAa OCHOBAHUU HX
nosioxkenus B [lepuoandeckoi cucteme XxuMuueckux deMeHToB [ M. Menneneesa u crpoeHus
atomoB. CTpoeHne MeTauioB. MeTraminueckass CBs3b M METAIMYECKas KpUCTAIIMYECKas
pemérka. DJEKTPOXUMHUYECKUN psAJ HaNpsoKeHUH MeTauioB. PU3NYECKHE M XUMUYECKUE
cBoiicTBa MeTauioB. O0mue crnocoOsl morydeHus: MmeTayioB. [loHATHE O KOPPO3WH METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTaib, YyTr'yH, JIOPATIOMUHHUNA, OpOH3a) 1
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenoynble MeTauIbL: MMOJI0kKEHNUE B [leproanueckoil cucTeMe XMMHYECKHUX AJIEMEHTOB [].
N. MenaeneeBa, CTpOCHHE UX aTOMOB, HAXOXJEHHUE B Tpupoje. PU3HUECKUE U XHUMHUYECKHUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayust). OKCUIbI M THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJVIOB U UX COCIMHEHUM.

[[lenoyHO3eMENBHBIE METAJUIBI MarHUMd W KalblLUi: monoxkeHue B llepmoamueckoi
cucreMe xuMuueckux snemeHToB JI. 1. MenneneeBa, cTpoeHME HMX aTOMOB, HaXOXICHUE B
npupozae. PU3nYeCKue U XMMUYECKHE CBOWCTBA MarHus M Kajblus. BaxkHelmme coenruHEHUs
KaJIbIHs (OKCHI, THAPOKCHU/I, COJHN). JKECTKOCTH BOABI M CITOCOOBI €€ YCTpaHEHUSI.

AmtoMuHui: mnosnoxeHue B llepuoanueckoil cucteMe XUMHYECKMX 3JIeMEHTOB /I
N. MenneneeBa, CTpOE€HHE aToMa, HaXOXJIE€HWE B mpupoae. PuU3MYECKHE W XUMHUYECKHUE
CBOICTBa amOMUHUSA. AMGPOTEpPHBIC CBOMCTBA OKCHU/IA M TUAPOKCHIA ATIOMUHUS.

Kenezo: mnonoxenne B Ilepuogumueckoil cucremMe XHUMHYECKHX 3yemMeHTOB /I
N. MenpeneeBa, CTpOCHHME aToMa, HaxXxOoxkAcHUE B Ipupone. Du3MYECKHEe U XUMHYECKHUE
cBoicTBa xene3a. Okcuasl, ruapokcuabl U conn xenesa (1) u sxenesa (I1I), nx cocras, cBolicTBa
U TIOJTyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oOpa3laMud METAIOB M CIUIaBOB, WX (DU3UYECKHMMH CBOWCTBaMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJIOB (BO3MOXKHO MCIIOJIb30BaHHE BHAEOMATEPUAIIOB),



0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KANbLUS U HATPUS C BOJOU (BO3MOYKHO HMCIIOJIBb30BaHHE
BUJICOMATEpHUAlIOB), HCCIEIOBAHUE CBOWCTB JKECTKOW BOJIBI, MpOIlEcca TOPEHMs Keleza B
KHACIOpoAe  (BO3MOXKHO  HCHOJB30BAHHME  BUIACOMATEPHATIOB), IPU3HAKOB  IMPOTEKAHMS
KaYeCTBEHHBIX PEAKIM Ha MOHBI: MarHus, Kajablus, AIIOMUHUS, LIMHKa, kene3a (II) u sxenesa
(IIT), memgu (II), HaGmrOIeHNE W OMHCAHKE MPOIIECCOB OKpAITMBAHUS TUIAMEHU HMOHAMH HATpUS,
KaJusl U KalblUs (BO3MOXHO HCIIOJNb30BaHUE BUIEOMATEPUAJIOB), UCCIe0BaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCHU/IA aIFOMUHUS U THAPOKCUJIA LIMHKA, PEHICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 110
TeMe «BakHelIre MeTaulbl U UX COCTUHEHUS.

XuMus M OKpyKamouas cpeaa

BemectBa u mareprainel B IOBCEAHEBHOM JKM3HM 4elOBeKa. be3onacHoe HCIOIb30BaHHE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. [lepBas moMomip Mpu XUMHUYECKHUX OXKOTraxXx H
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpYXkKarollel cpeabl (TpeeabHas JOMyCTUMasi KOHIICHTPALIHs
BemecTs, ganee — [1J1K). Poib xuMun B permeHun 3KOIOTHISCKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPUAJIBI).

Mesicnpeomemmuuie ceasu

Peanuzanus MexXnpeaMeTHBIX CBS3€d MPU W3YyYEHWH XMMHH B 9 Kiacce OCYyIIECTBISETCA
4yepe3 UCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATUH, TaKk U TOHSTHH,
ABJISIFOLIUXCSI CACTEMHBIMM JIJIs1 OT/AEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbBIC TIOHATHUS: HAyYHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHsI, aHAIIH3,
CUHTE3, KIacCU(pUKalus, MNEePUOJUYHOCTb, HAOIIOACHHUE, OSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpEHHEe, MOJICTh, SIBJICHHUE, TAPHUKOBLIN 3(DPEKT, TEXHOTOTHUS, MATEPHUAIIBI.

®usnka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIIbI,
paauOaKTUBHOCTb, MOJIEKYJIA, DJJICKTPUUYECKUN 3apsll, MPOBOJHUKH, IOIYIPOBOJHUKH,
TUDIIEKTPUKU, (DOTOITIEMEHT, BEIECTBO, TeN0, 00BEM, arperaTHoe COCTOSIHME BEIIecTBa, ras,
pacTBOp, PACTBOPUMOCTh, KPUCTAIIMYECKAss pEMIETKa, CIUIaBbl, (U3NUYECKHE BEIUYUHEI,
€UHULBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

Buonorusi: ¢orocunTes, apixaHue, O6uocdepa, 3KOCUCTEMa, MUHEpPAIbHbIE yI0OpEHUs,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

leorpadust: atmocdepa, ruapocdepa, MHUHEpAIbl, TOpPHBIE IOPOAbI, TOJE3HBIE
HCKOIIaeMbl€, TOIUINBO, BOJAHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JJUYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pPE3YyNbTaThl OCBOEHHSI MPOTPAMMBI OCHOBHOTO OOIIEro 0Opa3oBaHMS
JIOCTUTAIOTCS B X0JIe OOYUCHHSI XHMHHU B €JIMHCTBE YYeOHOM U BOCIIUTATEILHOM JICATEIIHHOCTH B
COOTBCTCTBUN C TpaI[I/II_[I/IOHHBIMI/I pOCCHﬁCKI/IMH COI_[I/IOKy.]'H:TypHBIMI/I 158 ,Z[YXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, NMPUHATBIMHA B OOIIECTBE MPAaBHJIAMA U HOPMAaMH TOBEJCHUS W
CIOCOOCTBYIOT MIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS M COITUATM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE PE3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTGMOﬁ TTIO3UTUBHBIX IICHHOCTHBIX OpI/IeHTaI_[I/Iﬁ nu pacmnpeHI/Ie OIIbITa OCATCIBbHOCTHU Ha e'é
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpMoTHYECKOro BOCIIUTAHUA:

[IEHHOCTHOTO OTHOIICHUS K OTCUYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY U HAYIHOMY
HaCJICIU, INTOHMMAaHHA 3HAYCHHA XHMH‘-IGCKOﬁ HayKI/I B JXKHU3HHU COBpeMeHHOFO OGH.ICCTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW WH(pOpPMAIIMEH O TEPEIOBBIX JOCTHIKEHUSAX W OTKPBITHIX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMAX 00 yCTpoiicTBe
MHpa ¥ OOIIECTBA;



2) rpaskIaHCKOT0 BOCTIMTAHUSI:

NPEICTaBICHUA O COLMAIbHBIX HOpPMax M IpaBWJIaX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJIJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO TIOJE3HOM, y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKON U JPYTrUX BUAAX AEATEIBHOCTH, TOTOBHOCTH K pa3HOOOpa3HOU
COBMECTHOM JI€ATENLHOCTH IPH BBINOJHEHUH y4eOHBIX, MMO3HABATEIbHBIX 33/1a4, BBINOJIHECHUH
XUMHYECKHX SKCIIEPUMEHTOB, CO3aHUHU YUEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMaHHIO
¥ B3aMMOIIOMOIIM B TpOLIECCe ATOH y4yeOHOH esTeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE
IIOBEJICHUE U IOCTYNKH CBOMX TOBapHIIEH C MO3MLIUM HPABCTBEHHBIX U IPABOBBIX HOPM C
y4€TOM OCO3HAHMS MOCIEICTBUN IIOCTYIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUE  IPEACTABICHMsI O  BEHIECTBE M XMMHMYECKOM  peakluw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKHM M COCTABJIAIOLIUE OCHOBY IJIs
NOHMMAaHMUsS  CYIIHOCTH HAayyHOW KapTUHBI MHpPA, MPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHsI MPUPOABI, B3aUMOCBA3SIX YEJIOBEKAa C MPUPOJHON CPEeNloi, O poiu
XUMHH B IO3HAHNUHU ITHX 3aKOHOMEPHOCTEN;

IIO3HABATENIbHBIE MOTHBBI, HAIIPABJICHHbIE HA IOJYYEHHWE HOBBIX 3HAHUN MO XHMUH,
HEoOXoauMBbIE Uil OOBSCHEHHs HaOJI0JaeMbIX IPOLECCOB U SIBJICHUH, IO3HABATEIILHOM,
MH(POPMALIMOHHOM M YNTATENbCKON KYJIBTYpBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITETIbHON Pa0OTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JMUTEPaTypod, JOCTYMHBIMH TEXHUYECKUMHU CPEICTBAMU
MH(POPMALIMOHHBIX TEXHOIOTHH;

UHTEpeC K OOYYEHHUIO M IO3HAHMIO, JIFOOO3HATENBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa30BaHMIO, ITPOCKTHON M HCCIEN0BATEIbCKON AEATEIBHOCTH, K OCO3HAaHHOMY BBIOODY
HaMpaBJICHHOCTH M YPOBHs 00y4eHUS B JaJIbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHHWE LIEHHOCTH KHU3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 370pOBBIO,
YCTAHOBKM Ha 3[0pOBbIM 00pa3 >KW3HU, OCO3HAaHME IOCIEACTBUN M HENPUATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUST aJKOTrojsi, HAPKOTHKOB, KYpPEHHs), HEOOXOIMMOCTH COOJIIOJCHUS
npaBu OE30MaCHOCTH TPU OOpPAIICHUH C XUMHUYSCKHMH BEIIECTBAMU B OBITY M peaIbHOU
KU3HU;

5) Tpy10BOro BOCIIUTAHUSI:

UHTEpEC K MPAKTHUECKOMY U3YyUEHHIO Mpodeccuil U Tpyaa pa3iudyHOro poja, yBaKEHUE K
TPyAy M pe3ynbTaTaM TPYJOBOH JAEATENBHOCTH, B TOM 4YHCIE HAa OCHOBE IPUMEHEHMS
NOPEIMETHBIX 3HAHUM 1O XHMMHUH, OCO3HAHHBIA BHIOOp WHAMBHUIYaTbHOH TPACKTOPHH
IPOJOJDKEHU 00pa30BaHUSl C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIHOW MpOo(heCCHOHAIBHONW NESTEIbHOCTH U
pa3BUTHUS HEOOXOUMBIX YMEHHH, TOTOBHOCTb a1allTUPOBAThCS B IPOPECCHOHATIBHON cpelie;

6) IK0JIOrH4eCKOr0 BOCTUTAHUS:

9KOJIOTUYECKHU 11eJIec000pa3HOe OTHOLIEHHE K NPUPOJAE KaK UCTOYHMKY >KM3HM Ha 3eMile,
OCHOBe €€ CyIIeCTBOBaHMs, MMOHUMAaHHE LIEHHOCTH 3J0POBOro M 0E30MacHOTr0 00pasa KHU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICHUXMUYECKOMY 30pPOBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHS TIPaBUII 0€30MaCHOTO MOBEACHUS MPH paboTe C BEIECTBAMH,
a TaKk)Ke B CUTYaAIUX, YIPOKAIOIIMX 340POBBIO U KU3HU JIIOJEH;

CIOCOOHOCTH TPHUMEHSTh 3HAHUS, TOJy4aeMble NMPU W3YUYEHUH XUMUH, JJIS PELICHHS
3a/1a4, CBSA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPEOH, sl TOBBIICHHS YPOBHS 9KOJIOTUYECKOM
KYJBTYpBl, OCO3HaHMS TJI00ATBHOTO XapaKTepa SKOJIOTMYECKHX MpoOIeM M MyTed MX pelieHHs
IIOCPEICTBOM METOA0B XMMHUH, SKOJIOIMUYECKOI'O MBIIUICHHSI, YMEHUSI PYKOBOJCTBOBAaTHCS UM B
[IO3HABATEJIbHOW, KOMMYHUKATUBHON U COLUAIILHON IIPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMeTHBIX PE3YJIbTaTOB BBIICIAIOT 3HAYMMBIE TSI (DOPMHPOBAHUS
MHUPOBO33PEHUS OOILICHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIMI, TUnoTe3a, (akrt, cucrema,
IPOLIECC, IKCIIEPUMEHT U JIPYroe.), KOTOPBIE MCIIOIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUCOHBIX



npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHMN U3 3THX MPEAMETOB (OPMHUPOBATH NMPEACTABICHUE O
LEJIOCTHOW HAayyHOW KapTUHE MHpa, U YHHMBEpcajbHble yueOHbIE NeHCTBUA (TIO3HABATENbHBIE,
KOMMYHHUKATHBHBIC, PETYJISTHUBHBIC), KOTOpbIE OOECreynBaroT (OPMHPOBAHHWE TOTOBHOCTU K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOIl 1eATeIbHOCTH.

Ilo3HaBaTe/IbHbIEC YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3zoBble Jloruyeckue 1ecTBUA:

YMEHHSI HCIOJIb30BAaTh MPUEMBI JIOTMUECKOTO MBIIUICHUS TPU OCBOCHMM 3HAHUM:
pacKpbIBaTh CMBICT XUMHYECKHX TOHSATUH (BBIIEISATH WX XapaKTepHbIC IMPU3HAKH,
YCTaHABIIMBATh B3aUMOCBSI3b C JAPYTUMHU HMOHSTHUIMHU), UCTIOIb30BaTh MOHATUS ISl OOBSICHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUI, BHIOMpATh OCHOBAaHUS W KPUTEPUH JUIS KIACCU(PUKALUN
XUMHYECKHX BEIIECTB U XMMHUECKUX peaklni, YyCTaHABIMBATh MPUYNHHO-CIICJICTBEHHbIE CBSI3U
MEXy O0BEKTAaMHU U3YUCHHUS, CTPOUTH JIOTHUECKUE PACCYXACHUS (MHIYKTHBHBIC, e TyKTUBHBIC,
10 aHAJIOTHH), JeJIaTh BBIBOJbI U 3aKIIIOUEHUS;

YMEHHE MPUMEHSITh B MPOIECCe TMO3HAHMS MOHSATHUS (MPEAMETHBIE M METaIllpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHUH, MpPeoOpa3oBBIBATH MIMPOKO
MPUMEHSIEMbIE B XHMHH MOJICIbHBIC MPEACTABICHUSI — XUMUYECKUI 3HAK (CUMBOJI JJIEMEHTA),
xumuueckass (GopMylna M ypaBHEHHE XHUMHUYECKOW peakluu — TpU pelieHud ydeOHo-
MO3HABATENIbHBIX 3a/a4, C Y4YETOM HSTUX MOJEIbHBIX MPEJICTABICHUNA BBISIBISAT U
XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKK H3Y4a€MbIX OOBEKTOB — XHMHYECKHX BEIECTB U
XUMHUYECKHX PEAKIUH, BBISBISATH OOIIHE 3aKOHOMEPHOCTH, MPUYHMHHO-CIEACTBCHHBIE CBSI3U U
IPOTUBOPEYHS B U3y4aeMBbIX IIpOLeccaxX U SBJICHUSIX.

ba3zoBble ucciieoBare/bCcKue 1eMCTBUA:

YMEHHME HCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA IMO3HAHUS, a
TakKe B KayecTBE OCHOBHI Ui (OPMUPOBAHUS THUIOTE3bI IO IMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXJICHHIA;

NpUOOpETEHUE OMbITA IO TUTAHMPOBAHHWIO, OPTaHHW3AIMM W IMPOBEACHUIO YYCHHUECKHX
JKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0OM IPOIecca, CaMOCTOSATEIbHO MPOTHO3UPOBAThH €TI0
pesynbrar, GopMmynupoBaTh 00OOIIEHUS W BBIBOJABI MO pPe3yiIbTaTaM IPOBEIEHHOTO OIIBITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOIeNIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHE BbIOWpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO Pa3IMUHbIX BHI0B
1 HOpM IIPECTABICHHUS, TTOJIYIaEMYIO U3 Pa3HBIX UICTOYHUKOB (HAY4YHO-TIOMYJISIPHAS TUTEpATypa
XUMHUYECKOTO COJIEpP)KaHMsI, CIIpaBOYHBbIE MOCOOMs, pecypchl HWHTepHeTa), KpPUTHUECKU
OIICHUBATh MPOTUBOPECUUBYIO M HEJOCTOBEPHYIO HH(OpMALIHIO;

yYMEHHE IPUMEHATh PAa3JIMYHbIe METO/bI U 3alPOCHI IPU TIOUCKE U 0TOOpe MHPOpMAIUH U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JIJIsl BBIMOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 33724
OTpeNIeIEHHOTO THUIIA, MPUOOPETEHHE OIbITa B OOJACTH HCIIOIB30BaHMS HWH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHUM, OBJaJICHHE KYJIbTYpOi aKTUBHOTO MCIOJIb30BAHUS PA3IMUHBIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIBHO BBIOMPATH ONTUMAIbHYIO (OpMYy MpeACcTaBlICHUs
uH(pOpMALlMM W WJUTIOCTPUPOBATH pEIIaeMbIe 33/1a4yll HECJIOKHBIMU CXEMaMH, IUarpaMMaMu,
npyrumu popmamu rpa Kk U UX KOMOUHAITUSIMH,

YMEHHE WCIOIb30BaTh M AHAIM3UPOBATH B MpOIEcCe Yy4eOHOW M HCCIeN0BATENIbCKON
JEeSATENIbHOCTH UHPOPMAIIUIO O BIUSHUU MTPOMBIIIJIEHHOCTH, CEJIbCKOT0 X03sIiCTBa U TpaHCHOpTa
Ha COCTOSIHUE OKPYKAIOLLIEH IPUPOJTHON CPELBI.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

yMEHHUsl 3aJlaBaThb BOINpPOCHl (B XoAe Jnuaimora W (Wiu) JHUCKYCCHM) TO CYIIECTBY
oOcyxxgaemMoil Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIIOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHHUsI IPEJCTABIATH MOTYYSHHbIE PE3YIbTaThl I03HABATEIHHON JESTEILHOCTH B YCTHBIX
W THUCbMEHHBIX TEKCTax; JejaTh MPE3CHTALUI0 PE3yJbTaTOB BBINOJIHEHUS XUMUYECKOIO



JKCIIepUMEHTa (Ja00paTOPHOTO ONbITa, J1a0OpPaTOpHOM pPabOTHI MO WMCCIEIOBAaHHUIO CBOMCTB
BEIIECTB, YU€OHOTO MTPOCKTA);

yYMEHUSl y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMHU B COBMECTHOW TO3HABATEILHOW U
UCCIICIOBATEIILCKON JICATENBHOCTH TIPU PEIICHUH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4Era
Oo0IIMX WHTEPECOB W COTJIACOBAHMS MO3UIUK (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPIWHAIIMS COBMECTHBIX JCHCTBHIMA, ONpEe/iCHIHEe KPUTEPHEB TI0 OIEHKE KauyecTBa
BBITIOJTHEHHOU PaOOTHI U IPYTHE).

PeryasitTuBHbIe YHHBepPcaJibHble yUeOHbIE 1eliCTBHS:

YMEHHUE CaMOCTOSITEIIbHO OIPENENATh LEeNH NeSTeIbHOCTH, MIIAaHUPOBATh, OCYIECTBIIATS,
KOHTPOJIMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOKO JCSTEIBHOCTh, BBHIOMPAThH
HanOonee HS(QeKTuBHbIE CIOCOOBI pelIeHHs YYeOHBIX M I03HABAaTEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTHUPOBATh MPEUIOKEHHBINH aJrOpUTM ACHCTBUH TpH
BBIIOJIHEHUH 33JaHUN C yd4€TOM IMOJyuYeHHs] HOBBIX 3HaHMH 00 H3y4aeMbIX OOBEKTax -—
BEIIECTBAX W PEAKIUAX, OIICHUBATh COOTBETCTBHE MOJTYYCHHOTO pe3ybTara 3asBICHHON IIEJH,
YMEHHUE UCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, ITPeyIaraéMble B yCIOBUHU 3aaHUH.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3ylIbTaTOB IO OCBOCHHMIO OO0S3aTEIBHOIO COJEpKaHMs,
BBIJICJIAIOT: OCBOGHHBIE OOYYArOIIMMUCS HAaydHbIE 3HAHUS, YMEHHS M CIIOCOOBI JEHCTBHIA,
cneuuduyeckre A NPeIMETHOM o0nacT «XHUMUS», BHIbl JIEATEIBHOCTH 10 MOJYYECHHUIO
HOBOT'O 3HaHMS, €r0 MHTEPIIPETAILIUH, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IUYHBIX yUEOHBIX U
HOBBIX CUTYyalUsX.

K xonmy oOydeHusi B 8 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHUM

e PACKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX IOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUI
9JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAS W HEOJHOPOAHAs),
BaJICHTHOCTb, OTHOCUTENbHAs aTOMHAs U MOJIEKYJIIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas J0Jsl XUMHUYECKOTO 3JIE€MEHTa B COECJUHEHUHU, MOJISIPHBIH O00BEM,
OKCHJ, KHCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCICHUS, XMMUUYECKas
peakius, KiaacCu(UKALMs PEeaKUMid: peakUud COCJUHEHHUs, PEaKLUM pPa3JIoKEHHs, peaKkLuu
3aMeIIeHus, peaklui 0OMeHa, 3K30- M SHJO0TEPMUYECKHE PEaKIuH, TeIJI0BOH A3PeKT peakuuu,
AP0 aToMa, JIEKTPOHHBINA CJIOHM aToMa, aTOMHasi OpOUTallb, paJilyc aToMa, XMMHUYECKas CBA3b,
NOJIIpHasl U HEMNOJSIpHAs KOBAJEHTHAs CBs3b, MOHHAs CBA3b, MOH, KAaTHOH, aHWUOH, PacTBOD,
MaccoBas J10J1s BellleCTBa (IIPOLIEHTHAs KOHIEHTpAlMs) B pacTBOPE;

e WITIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMUMHYECKHMX IOHSATHM M IPUMEHATH 3TH
MOHSATHS IIPH ONMCAHUH BEILECTB U X IIPEBPALICHU;

e IICTIOJIB30BaTh XMMHYECKYI0O CHMBOJIUKY JJIsI COCTaBiI€HHS (OpPMYNIT BEUIECTB U
YpaBHEHUN XMMHUUYECKUX PEAKIUN;

e OINIPEIENIATh BAJECHTHOCTh ATOMOB JJIEMEHTOB B OWHApHBIX COCIMHEHMSX, CTETEHb
OKHCJICHHSI 2JIEMEHTOB B OMHAPHBIX COEIMHEHUAX, IPUHAJICKHOCTD BELIECTB K ONPEACIEHHOMY
KJaccy COeAMHEHUH 1o QopMynam, BUA XUMHUYECKOW CBSI3M (KOBaJeHTHAs W HOHHas) B
HEOPraHUYECKUX COCIUHECHHUSAX;

e packpeiBaTh cMbIca Ilepumoanueckoro 3akona J[I.M. MenneneeBa: neMOHCTpUpPOBATH
MIOHMMAHHE NTEPUOJIUYECKON 3aBUCMMOCTH CBOMCTB XMMHYECKUX DJIEMEHTOB OT HX IOJIOKEHUS B
[leproauueckoii cucteme, 3aKOHOB COXPAaHEHMSI MACChI BEILIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIDHOTO YYECHHMsI, 3aKOHAa ABOTapo;

e ONIMCHIBATh W  XapakTepusoBaTh TaOnmuuHyio Qopmy Ilepuonuueckoil cucremsl
XMMHYECKHX 3JIEMEHTOB: pa3inyaTh MOHATHS «IJaBHas noiarpymnmna (A-rpymnmna)» U «oOouHast
noarpynna (b-rpynma)», manbie u OoibIIde MEPUOJBI, COOTHOCUTH OOO3HAYEHHUsS, KOTOpbIC
uMeroTcs B Tabmune «llepuoamdeckas cuctema xumudeckux snemeHToB J[.M. MenneneeBa» ¢
YHUCIIOBBIMHU XapaKTEPUCTHUKAMU CTPOECHMSI aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsn
A1pa, 001Iee YMCIIO MIEKTPOHOB U PACHPEENICHUE UX MO IEKTPOHHBIM CIIOSIM);



e KJTaCCH(PUIIUPOBATH XUMUUYECKUE DIIEMEHTBI, HEOPTAaHHMUYECKHUE BEIIECTBA, XUMUYECCKUE
peakiuu (Mo YUCITy U COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY YD deKTy);

e XapaKTepH30BaTh (OMHCHIBATh) OOIIME XHMHUYECKHE CBOWCTBA BEIUIECTB PAa3IUYHBIX
KJIACCOB, TMOATBEPXAasi OMHCAHUE MPUMEPAMU MOJEKYJISPHBIX YpPaBHEHHUN COOTBETCTBYIOIIMX
XAMHYECKUX PEaKIUid;

e IPOrHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCHMOCTH OT HMX KayeCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B PA3TUYHBIX YCIOBUSX;

e BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJSPHYIO MaccChl BEIIECTB, MAacCCOBYIO
JIOJTE0 XUMHUYECKOT0 AJIEMEHTa 110 (popMyJsie COeAMHEHHMSI, MACCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE,
MPOBOAMTDH PACUETHI MO YPAaBHEHUIO XUMUYECKOM peaKkinuu;

e IPUMEHATh OCHOBHBIC OIEpPAlMU MBICIUTEIBHON JEATEIbHOCTH — aHAIU3 M CHUHTE3,
cpaBHeHHEe, O0O0O0OIICHWE, CHCTEeMaTH3allMi0, KIACCU(UKAIMIO, BBIABICHHE TMPUYUHHO--
CJIEICTBEHHBIX CBSI3€M — JIJISl U3yUEHUsI CBOMCTB BEILIECTB M XMMUYECKUX PEaKLUid, €CTECTBEHHO-
Hay4yHble METOJbl TMO3HAHWS — HaAONIOJEHUEe, U3MEpPEHHE, MOJEIHPOBAHHE, SKCIEPUMEHT
(peaJIbHBIN ¥ MBICIICHHBIN );

e CIIEIOBATh MpaBUjaM  TIOJB30BAaHUS XMUMHUYECKOM Tocynol U 1a00paTOpHBIM
o0opymoBaHHeM, a TakKe TMpaBuiamM oOOpallleHuss C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKUHUSMU IO BBIIOJIHEHUIO JAOOPATOPHBIX XUMHYECKHX OIBITOB IO MOJYyYEHHUIO U
COOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOJOPOJA U KHUCIOPOJA), MPUTOTOBICHUIO PACTBOPOB C
onpenes€HHOM MacCOBOM J0JIell pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBaTH W MPOBOJIHUTH
XUMUYECKHE HKCIIEPUMEHTHI 0 PACMO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C MOMOIIbIO
WHIUKATOPOB (JTakmyc, heHondTaaenH, METHIIOPAHX U IPYTHE).

K xonmy oOyueHus B 9 kJiacce mpeaMETHBIE Pe3yJlbTaThl HA 0a30BOM YpOBHE OJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

e PaCKpBhIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHSTHNA: XUMHYECKHHA JJIEMEHT, aToM,
MOJIEKYJa, HMOH, KaTHOH, AHUOH, IPOCTOE BELIECTBO, CJOKHOE BEIIECTBO, BaJIEHTHOCTb,
AIEKTPOOTPHUIIATEILHOCTb, CTENEHb OKHUCICHMS, XMMHUUYECKas pEaKlus, XUMUYECKas CBS3b,
TEII0BOM 3P deKT peakuu, MOJIb, MOJISIPHBIM 00BEM, PaCTBOP, ANEKTPOIHUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAs] JUCCOIMAIUS, PEAKIMM HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHe, oOpaTUMble U HeEOOpaTUMble peakUWH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKiuu, OKHUCIHUTENb, BOCCTAHOBUTENb, OKHUCIEHUE W BOCCTAHOBJICHHE, aJUIOTPOMMUS,
aM(pOTepHOCTh, XUMUYECKasl CBSI3b (KOBAJIEHTHAs, HOHHAs, METAININYECKasi), KpUCTAJUIMYECcKast
pemeéTka, KOppo3usi METauIOB, CIUIABbl, CKOPOCTb XHWMHYECKOM peakiuu, MpeaesbHO
nonyctumas konueHTpanus [1JIK Bemectna;

e WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKHX MOHSATHH M TPUMEHSTH OTH
MOHSTHS ITPU ONUCAHUH BEIIECTB U UX MPEBPAICHHI;

e UCTIONB30BaTh XMMHYECKYI0 CHMBOJIMKY [UJISi COCTaBleHUS (OpMyN BEIIECTB H
YpaBHEHUN XMMHUYECKUX PEAKIIUN;

e OMPENIETATh BAJICHTHOCTh M CTENEHb OKUCICHHS XUMUYECKUX 3JIEMEHTOB B COCIMHEHMSIX
pPa3IUYHOIO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K OMPENEIEHHOMY KIIACCy COEIMHEHUU IO
dbopMynaM, BUJI XUMUYECKOU CBSI3H (KOBAJICHTHAS, MOHHASI, METAJUTMYECKAasi) B HEOPTaHMYECKHUX
COCIMHEHUSX, 3aps]l MOHA MO XUMHUYECKOW (opmyre, XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCAMHEHUH, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOIO BELIECTBA;

e packpbiBaTh cMbIch [lepronnueckoro 3akona Jl. 1. MenaeneeBa u JeMOHCTPUPOBATH €TI0
MOHMMAaHHE: ONKCHIBATh M XapaKTepu3oBaTh TabnmuHyro ¢opmy I[lepuomndeckoii CHUCTEMbI
XUMHUYECKHX 3JIEMEHTOB: pa3finyaTh MOHATUSA «TJIaBHas MoArpymnna (A-rpynmna)» u «mnoOodHas
noarpynna (b-rpynma)», manbie u OonbIIMe MEPUOJBI, COOTHOCUTH OOO3HAYEHHUsS, KOTOpbIC
UMEIOTCS. B TEPUOAUYECKOM Tabiuile, C YHCIOBBIMU XapaKTEPUCTHKAMU CTPOCHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsl sSApa, 00IIee YnCiIo AJIEKTPOHOB U pacIpe/eieHne UX
10 3JIEKTPOHHBIM CIIOSIM), OOBSACHATH 00IIE 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB JIEMEHTOB
U UX COCIMHEHHH B Mpelenax MajiblX NMEPUOJOB U TIIaBHBIX MOJATPYII C YYETOM CTPOCHUS HX
aTOMOB;



e KIaCCU(UIIMPOBATh XUMUYECKUE DIIEMEHTBHI, HEOPTaHUYECKHE BEIECTBA, XMMHUYECKHE
peakuu (110 YUCIY U COCTAaBY YYacTBYIOIIUX B PEAKIMU BEILECTB, IO TEIIOBOMY 3 dexTy, mo
M3MEHEHHUIO CTENIEHEN OKUCIEHUSI XUMUYECKUX JIEMEHTOB);

e XapakTepu3oBaTh (OMHUCHIBATH) 0OIMEe U crenupuyeckue XUMHUYECKHE CBOICTBa
IPOCTBIX M CJIOXKHBIX BEILECTB, MOATBEPKIAsl ONMCAHUE NTPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX
YpaBHEHUN COOTBETCTBYIOMIMX XUMUYECKUX PEAKLIUM;

e COCTABJIAITh YPABHEHUS DJJIEKTPOJMTHUYECKOW JHUCCOLMALMUA KHUCIOT, LIEI0YEN U COJIEH,
MOJIHBIE M COKpAalIEHHbIE YypaBHEHHUS peaklUuid HOHHOIO OOMEHa, YpaBHEHMS pEeaKIIHid,
MOATBEP)KJAIOIINX CYIIECTBOBAHUE T'€HETHMUECKON CBA3M MEXIYy BELIECTBAMHM PA3JIMUYHBIX
KJIaCCOB;

e PaCKpbIBaThb CYLIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHU IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX peaKIuii;

e IPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BO3MOXKHOCTH
MPOTEKaHUs XUMHUECKUX MPEBPAICHU B PA3INYHBIX YCIOBUAX;

e BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJSIPHYIO Macchl BEILECTB, MAacCCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 1o (popmysie COeAMHEHHsI, MaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
IIPOBOJUTH PACUEThI 110 YPABHEHHUIO XUMUYECKOM PEaKIUU;

e cOONMIONATh TpaBHJIa TOJb30BAHUS XMMHUYECKOW TOCylIol u  1a00paTOpHBIM
00opyI0BaHUEM, a TaK)Ke MPaBUIIa 0OpaIeHHs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIHSIMH
[0 BBIMOJHEHUIO Ja0OpaTOPHBIX XHMHUYECKHUX OIBITOB [0 TMOJIYYEHHI0 M COOHpaHUIOo
ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO ra3a);

e IPOBO/IUTH PEAKIUU, TMOATBEP)KIAIONINE KAaueCTBEHHBIM COCTaB pPA3JIMYHBIX BEIIECTB:
pacrio3HaBaTh OINBITHBIM IMyTEM XJIOpHUI-, OpOMHUI-, MOAHUI-, KapOoHat-, docdar-, cunmkar-,
cynbdar-, TUAPOKCUI-UOHBL, KATHOHBI aMMOHHMS M  HMOHBl M3YYEHHBIX  METaJUIOB,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaxX HEOPIraHUUYECKUX BEILIECTB;

e IPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBLHONU NEATENbHOCTH — aHAJINW3 U CHUHTES,
cpaBHeHHe, 0000IIeHNE, CUCTEeMAaTH3aIUIO, BBISIBICHNUE MPUYNHHO-CIICACTBEHHBIX CBA3CH — JUIA
M3YYEHHUS CBOICTB BEIIECTB M XUMUYECKUX PEAKIUi, €CTECTBEHHO-HAyYHbIE METO/IbI TO3HAHUS
— Ha0JII0IeHNEe, U3MEPEHHE, MOJICTUPOBAHHE, SKCIIEPUMEHT (peabHbIN 1 MBICJICHHBIH).

MMPOBEPSEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KIIACC
Kon .
IDOBEDSIEMOL0 IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
posep o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTara
1 ITo Teme: «IlepBoHaYanbHBIE XUMUUYECKUE TTOHSATHS

pPacKphIBaTh CMBICT OCHOBHBIX XHMHYECKUX IIOHSATHH: aTOM, MOJICKYJIa,
XUMHYECKHIA JJIEMEHT, IPOCTOE BEIIECTBO, CJOXKHOE BEHIECTBO, CMEChH
(omHOpOJIHAS W HEOJHOPOJHAS), BaJCHTHOCTh, OTHOCHTEIbHAs aTOMHAs H
MOJIEKYJISIpHAsE Macca, KOJWYEeCTBO BEIIECTBAa, MOIIb, MOJSpHAs Macca,
1.1 MaccoBas JIOJs XMMHUYECKOTO JJIEMEHTa B COCIWHECHUM, MOJISIPHBIA 00BEM,
XUMHUYECKash PEeaKIus, KIacCUPUKALUS PEaKIHidi: pPEeaKIuu COCIUHEHUS,
peaKkuy Pa3lIOKEHUs, PEaKIUHU 3aMCIICHHs, PEaKIHH OOMEHa, 3K30- U
SHAOTEPMHUUYECKUE PEAKINH, TETIIOBOK P (HEKT peakiuu, pacTBOp, MaccoBas
JI0JIs BelecTBa (MPOIICHTHAs! KOHIICHTPAIUs) B PAaCTBOPE

HIUIIOCTPUPOBATh  B3aUMOCBA3b  OCHOBHBIX  XMMHYCCKHX MOHATUH |
MPUMCHATH 5TU MMOHATHUA ITPU ONIMCAHWH BCIICCTB U UX HpeBpaH_IeHI/Iﬁ

1.2




Kon

IIpoBepsiemble npeAMeTHBIE Pe3yJbTaThl 0CBOCHUSI OCHOBHOI

NpoBepPsSIeMOro N
00pa30oBaTeJILHOM MPOrPAMMbI OCHOBHOT'0 00111ero 00pa30BaHUs
pe3yJbTara
13 HCIIONb30BATH XUMHYECKYIO CHMBOIMKY JUIS COCTABIICHNUS dbopMyn BeniecTs U
ypaBHEHUH XMMUYECKHX peaKkIui
14 pPacKpbIBaTh CMBICI 3aKOHOB COXpPaHEHHUS MacChl BEUIECTB, IMOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJIIPHOT'O YU€HUs, 3aK0OHa ABOTrapo
1.5 OTpEIeISATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHHSIX
16 KJacCUUIUPOBAaTh XUMUYECKHE peakuuu (0 YUCIy U  COCTaBy
YYaCTBYIOIIMX B PEAKLIMHU BELIECTB, IO TEIIIOBOMY YPQEKTy)
1.7 BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB
18 BBIUUCIIATh MAacCCOBYIO JIOJNIIO XHMHYECKOTO JJIeMEHTa 1o ¢opmyIe
COEJTMHEHMS,
19 BBIYHMCIISITH MACCOBYIO JIOJIO BEIIIECTBA B PaCTBOPE
110 IPUMEHSATh €CTECTBEHHOHAyYHbIE METOABl TIO3HAaHUS — HaOIIoAeHueE,
M3MepeHue, MOICTMPOBaHNE, SKCIIEPUMEHT (peaJIbHbBIN U MBICIIEHHBIH )
2 I1o Teme: «BaxHenmue npeIcTaBUuTeNId HEOPraHNYECKUX BEIECTB)
21 pacKpbIBaTh CMBICT OCHOBHBIX XHMMHUYECKHX TIOHATHH: OKCHZ, KHCJIOTa,
OCHOBaHUE, COJIb
29 ONpEAENATh IMPUHAUIEKHOCTh BEUIECTB K  ONPEIEIEHHOMY  KJIaccy
' COeTMHEeHHH 10 (popmyiam
2.3 KJ1acCU()UIIMPOBATh HEOPTaHUYECKUE BEIECTBA
XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOICTBAa BEIIECTB
24 Pa3IMYHBIX KJIacCOB, MOJTBEP)KIasi OMHCAHHE MPUMEPAMH MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUUECKUX PEAKLIUI
MIPOTrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBHUCHMOCTH OT HUX KaueCTBEHHOTO
2.5 COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMHUECKUX MPEBPAILICHUH B Pa3IMIHbBIX
YCIIOBUSAX
ClIeZIOBaTh MpaBUJIaM TOJIb30BAHUS XUMHUYECKOW MOCYIOH U J1aOOpaTOPHBIM
o0opynoBaHWEM, a Takke TMpaBWiaM  OOpalleHHus ¢  BeIIecTBaMHU
B COOTBETCTBUM C HWHCTPYKUMSMH TIO BBINOJHEHHIO J1TAOOpaTOPHBIX
XUMHUYECKHUX OMNBITOB IO MOJIYYEHUIO M COOMPaHMIO ra3000pa3HbIX BEIIECTB
2.6 (Bogoposa M KHCJIOPOJA), MPHUTOTOBJIEHUIO PACTBOPOB C ONPEACIEHHOU
MaccoBOM J0Jeil pacTBOPEHHOTO BEILIECTBA, IJIAHUPOBAThH M IMPOBOIUTH
XUMHUYECKHE HKCHEPUMEHTHI
10 PACIO3HABAHUIO PACTBOPOB ILIEIOYEH M KUCIOT C IOMOIIbIO HHIAUKATOPOB
(makmyc, GpeHondransent, METUIOPAHXK U APYTHE)
2.7 MIPOBOAMTH PACUEThI N0 YPAaBHEHUIO XUMUUYECKOM peakiuu
[To Teme: «llepuoanueckuii 3akoH u llepuognyeckas cucTeMa XMMHYECKHUX
3 anemeHToB JI. U. MenneneeBa. CTpoeHHe aTOMOB. XUMHUYECKas CBS3b.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKITUI
pacKphIBaTh CMBICT OCHOBHBIX XMMHUYECKMX TIOHATHH: sIpo aToma,
ANIEKTPOHHBIN CIIOM aToma, aTOMHasi OpOUTalb, paANYyC aromMa, XUMHYECKast
3.1 CBSI3b, NOJIsIpHAs U HETOoJsIpHas KOBaJICHTHAsI CBSI3b,
ANEKTPOOTPHUIIATEILHOCT, HOHHASl CBSI3b, HMOH, KAaTHOH, AHHUOH, CTEMEHb
OKHCIICHHSI
3.2 KJIACCU(PUITUPOBATh XUMUUECKHE JIEMEHTHI
33 OIMCHIBATh U XapaKTepHU30BaTh TabmuuHyto Gopmy llepuonnyeckoii cucteMsl

XUMHUYCCKUX JJICMCHTOB: pa3jindaTb IMOHATHA «TJIaBHAd TOATpYyIIia (A-




Kon

IIpoBepsiemble npeAMeTHBIE Pe3yJbTaThl 0CBOCHUSI OCHOBHOI

NMpoBePSIEMOro N
00pa30oBaTeJILHOM MPOrPAMMbI OCHOBHOT'0 00111ero 00pa30BaHUs
pe3yJbTara
rpynma)» u «mnodounas mnoxarpynmna (brpynma)y, «manbie» U «OONBIIHEY
TIePUO/IbI
packpsiBaTh  cMbicn  [lepmoamveckoro  3akona  J[.W. Menneneena:
3.4 JEMOHCTPUPOBATh IMOHUMAHHWE [EPUOJUYECKOW 3aBUCHUMOCTH CBOMCTB
XUMHUYECKHX 3JIEMEHTOB OT UX noJioxkeHus B [lepuoanueckoil cucreme
COOTHOCUTH 0003HAYEHHUS, KOTOphle MMeroTcs B Tabmune «[leprogmdeckast
cucrteMa XuMHuueckux odneMmeHtoB J[.M. MeHneneeBa» ¢  4YHMCIOBBIMHU
3.5 XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHWMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsn aapa, oOmiee YHUCIIO 3JIEKTPOHOB
Y pacnpeieJICHUE UX MO AIEKTPOHHBIM CII0SIM)
3.6 OTIPEICIISATh CTETIICHh OKUCIICHHS DJIEMEHTOB B OMHAPHBIX COSIMHEHUSIX
37 ONpeAeNsATh BHUJ  XUMHUYECKOHM CBA3M  (KOBAJIEHTHas W  HOHHas)
B HEOPTaHMYECKUX COCUHEHUSIX
9 KJIACC
Kon .
T IIpoBepsiembie Npe1MeTHbIE Pe3y.IbTaThl 0CBOEHHS OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI0 00111er0 00pa30BaHMs
pe3yJbTara
1 ITo Teme: «BemecTBO U1 XMMHUUYECKask PEAKLHSI
pacKpbIBaTb  CMBIC  OCHOBHBIX  XMMHYECKHUX TMOHSTHI:  pacTBOp,
ANEKTPOJIUTHI, HEIJIEKTPOIMTHI, JIEKTPOIUTHYECKAs TUCCOLMALINS, PEaKIIUU
MOHHOTO OOMEHa, Karajau3aTop, XMMHYECKOE pPaBHOBECHE, OOpaTUMbIC U
1.1 HEOOpaTUMbIE PEaKIHMH, OKHUCIUTEIBHOBOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIUTENb, BOCCTAHOBUTENb, OKUCIICHHUE U BOCCTAHOBJICHHUE, AJNTIOTPOIUS,
aM(}OTepHOCTh, XUMHUECKas CBSI3b (KOBAJICHTHAsI, HOHHASI, METAJNTNYECKAs ),
KpUCTAJUTMUECKasl pelérKa, CIlaBbl, CKOPOCTh XUMUUYECKON peaKluu
19 WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XHMHYECKHX HOHS\I’TI/II\/'I u
MPUMEHSTH 3TU MOHSATHUS TP ONKUCAHUM BEIIECTB M MX MPEBPAIICHUI
COCTaBJSITh  YPAaBHEHMSI  AJIEKTPOJIUTUYECKOM  JAMCCOIMALMM  KUCIIOT,
1.3 LIEJIOYEN U COJIeH, MOJIHBIE U COKPAILEHHBIC YPABHEHUs PEAKLUUN NOHHOIO
oOMeHa
14 pacKpbiBaTh  CYIIHOCTh  OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX  peaKlui
MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OallaHCa ITUX peakiuit
1.5 MPOBOAMTH PAcU€ThI M0 YPAaBHEHHUIO XUMUYECKOM peakiiuu
2 IIo Temam: «Hemeranmnel W HX cOoeOUHEHHA» U «MeTallbl M HX
COETUHEHUS
XapakTepu30BaTh (OMHUCHIBATh) OOIIME U CHENU(DUUIECKHE XUMHUUYECKHE
21 CBOMCTBA TMPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEP/ast  ONHCAHUE
IpUMepaMu MOJIEKYJSIPHBIX W HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIHUX
XAMHYECKHUX peaKkui
29 COCTABIATb ~ YPABHEHMUS peakuuid, MNOATBEPXKIAIOUINX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3U MEXK1Y BEIIECTBAMH PA3JIMYHBIX KJIACCOB




MPOBEPSIEMOT0

Kon

IIpoBepsiemble NpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

pe3yjabTara

2.3

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTM NPOTEKaHUS XMMHYECKUX MPEBPAIEHUNA B Pa3IMYHBIX
YCHOBHUSX

2.4

CIIEIOBATh MIPAaBUJIaM IOJIb30BAHHS XMMUYIECKOH IMOCYI0H U Ta00paTOpHBIM
o0opyIoBaHUEM, a TaKXe TMpaBWJiaM OOpalleHuss C  BeIIeCTBaMHU
B COOTBETCTBMHM C MHCTPYKUIMSMH 110 BBIINOJHEHHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYECHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMmMaKa M yriIeKHCIIOro rasa)

2.5

IPOBOIUTH PEAKIMH, TOATBEPIKIAIONINE KaYeCTBEHHBI COCTaB Pa3IMYHBIX
BEIIECTB: PACHO3HABATh OMNBITHBIM IYTEM XJOpUA-, OpOMHI, HOIHT,
kapOoHar, ¢ocdar, cunmmkar, cyib(ar, THIPOKCHUIMNOHBI, KATHOHBI
aMMOHHS, WOHBI HM3YYEHHBIX METAJUIOB, NPUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPraHWYECKHUX BEIECTB

ITo Teme: «XuMUs U OKpYXKAIOILAsL CPEa»

3.1

pacKpbIBaTh CMBICT OCHOBHBIX Xumuueckux mnoHatuil: [IJIK Bemectna;
KOppO3Usl METAJLIOB

3.2

MPUMEHSTh OCHOBHBIC ONEPAIlMH MBICIUTEILHON NCATCIHHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHNe, CHCTEeMAaTU3allNI0, BBISBJICHUE MPUIMHHO-
CIICJICTBEHHBIX CBS3€H — JUIA M3y4YCHHUS CBOKMCTB BEIICCTB M XMMHYCCKHX
peakuuii; eCTeCTBEHHOHAYYHBIE METOAbl T[O3HAHUS — HaOJIOJCHHUE,
U3MEpEHHUE, MOJICTUPOBAHUE, SKCIICPUMEHT (PEaTbHBIN W MBICIICHHBIN )

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 IlepBoHavYaIbHBIE XUMUYECKHE TOHATHUS

11 [Ipenmer xumuu. Posib XUMHM B )KM3HM 4Y€JOBEKa. XUMHUS B CUCTEME HayK. Tena u
BelecTBa. Gu3nueckue CBOMCTBA BEIIECTB. ATrperaTHOe COCTOSIHUE BEIIECTB

12 [lonsiTue o METOJIaX MOSHAHHS B XHMHH. Yucteie BemectBa U cmecH. CrocoObl
pazzeneHus cMeceit

13 ATOMBI U MOJNEKYJIBl. XUMHUYECKHE AIEMEHTBI. CUMBOJIBI XUMUUYECKHUX 3JIEMEHTOB.

' [IpocTbie U cioXKHbIE BeIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

Xumudeckas ¢popmyna. BalleHTHOCT, aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH TI0-

14 CTOSTHCTBa cocTaBa BemiecTB. OTHocuTenbHas aTromMHas Macca. OTHOCHUTeNbHAas
MOJIEKYJIsIpHas Macca. MaccoBas J10JIsl XUMHUYECKOT0 3JIEMEHTA B COEIMHEHUN
KonnuectBo BemectBa. Moibs. MosisipHas macca. B3auMocBsI3b KOJIMYECTBA, MaCChl

1.5 U YKCcla CTPYKTYpPHBIX €IUHUI] BellecTBa. Pacuétel mo Qopmynam XUMHUYECKUX
COCTMHEHUN
du3nyecKkue U XUMHUUYECKUE SIBJIICHNSA. XUMHUECKasl peaklus U €€ IpU3HaKu. 3aKOH

1.6 COXpaHEHHsI MacChl BENIeCTB. XHMHYEeCKHe YypaBHeHms. Kiaccudukamms
XUMHUYECKHUX PEAKIHH (COeTUHEHNS, Pa3lIOKEHUs, 3aMEIICHUsI, 00MEHa)
XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYAOW, C MpaBUIaMHU

1.7 paboTsl B m1abopaTopuu U mpuéMaMu o0parieHus ¢ 1abopaTOpHBIM 000PyAOBaHUEM,
U3YyYEHHE M ONHCcaHue (U3NYECKUX CBOMCTB 0Opa3I[0OB HEOPTaHMUYECKHUX BEUIECTB,




Kon

IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS

HaOmroneHne (Qu3nueckux (TUIaBJICHUWE BOCKA, TAasHUE JIbJa, PAcTUpaHUE caxapa
B CTYIIKE, KUIIEHUE M KOHJEHCAIUsl BOJAbI) M XMMHUUYECKUX (TOpEeHUE CBEYH, MpOKa-
JUBAaHUE MEIHOHN IPOBOJIOKH, B3aMMOJICHCTBHE MeJia C KUCIOTOW) sIBIEHUH, HaOIIO-
JI€HUEe W OINHUCaHWe MPU3HAKOB IMPOTEKaHHs XMMHUYECKUX peakuuil (pasiiokeHue
caxapa, B3aHMOJCWCTBHE CEPHOW KHCIOTHI C XJIOPHIOM Oapus, pa3jIoKeHUe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOCHCTBHE JKeJie3a C PACTBOPOM COJTH
meau(Il), n3ydenne crnocoOOB pasneneHus] cMecei (C MOMOIIbI0 MarHuTa, (QUih-
TpPOBaHUE, BbIIAPUBAHME, TUCTHILISALMSA, Xpomarorpadus), MpOBEICHHE OYUCTKU
MOBAPEHHON CONIM, HAONIOJCHHE W ONHCAHHE pPE3yJIbTaTOB IPOBEICHHS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JIaHUE MOJeNeld MOJIEKYI
(II1apocTepIKHEBBIX )

Baxneluve npencTraBuTeN HEOPraHUYECKUX BEIIECTB

2.1

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucinopong — siaeMeHT M IpocToe
BelecTBO. HaxokaeHwe Kuciaopoaa B MpHpone, (HU3UYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcupapl. Ilpumenenue kucmopoaa. CrocoOb
NOJYYCHUsT KHUCIIOpoJa B J1a0OpaTopud © TPOMBIIIICHHOCTH. KpyroBopot
kucnopoa B mpupoe. O30H — aluioTpornHas MoaupUKaIus KHCIOpoa

2.2

TennoBoil >ppeKT XMMHUYECKOH peakinH, TEPMOXHMHUYECKHUE YpPAaBHEHHs, 3K30-
Y DHIOTCPMUYECKUE peakUMd. TOIUIMBO: yrosib M MeTaH. 3arps3HEHHE BO31yXa,
yCUJICHHE TApHUKOBOTO 3(dekra, pazpyiieHne 030HOBOTO €05

2.3

Bonmopon — smemeHT M mpocroe BemiecTBO. HaxoxneHwe Bomopoza B IIPHUPOZE,
du3nYecKre U XMMUYECKHUE CBOICTBA, IPUMEHEHHUE, CIOCOObI momy4yeHus. Kucnorst u
conu

2.4

ModnsipHblii 00bEM ra3oB. Pacu€Tsl 1o XUMHYECKUM YpaBHEHUSIM

2.5

®dusnueckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopel. HacwleHHBIE
Y HCHACBIIICHHBIE PacTBOpPHL. PacTBOpuMOCTh BemecTB B Boxe. MaccoBas nons
BElIECTBA B pacTBOpe. XUMHUUYECKUE CBOIcTBa BoJbl. OcHOBaHuA. Poib pacTBOpOB
B IIPUPOZE M B XXM3HU dYeloBeKa. KpyroBopoTr Boabl B HpHUpOAE. 3arpsa3HEHHE
IpUPOIHBIX BoA. OXpaHa M 0YMCTKA NPUPOIAHBIX BOJ

2.6

Knaccudukanmst Heopranmueckux coeauHeHuit. Oxcunpl.  Kmaccudukamms
OKCHJIOB:  cojeoOpasyromue (OCHOBHBIE, KHCJIOTHbIE, aM(OTepHbIE) U
HecosieoOpazyronue. Homenkmatypa okcuaoB. Dusnyeckue W XUMHYECKHE
cBolicTBa OKCHAOB. [losryueHne okCcuI0B

2.7

OcHoBanus. Kmaccudukanusi oCHOBaHMM: MIETOYN U HEPACTBOPHUMBIE OCHOBAHMSI.
HomeHnknarypa ocHoBanui. ®Pu3MueCKME U XUMUYECKHE CBOMCTBA OCHOBAHUM.
[Tonydyenne ocHOBaHMI

2.8

Kucnorsl. Knaccugukanus kucnor. Homenknarypa kucior. Ousnyeckue U XUMH-
yeckue cBoucTBa KUCHOT. Psan aktuBHOocTH metaiuioB H.H. bekerosa. Ilonyuenue
KHCJIOT

2.9

Conu. Homenkiarypa coneil. @dusznueckue U XUMHUYECKHe cBoicTBa coneil. [lomy-
YEHUE COJIeH

2.10

I'enernueckas cBI3b MCIKAY KjJIaCCaMH HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

211

XUMHUYECKUH IKCTIEPUMEHT: Ka4eCTBEHHOE OIpENIeICHUE COACPIKaHUsI KHUCIOPOaa
B BO3JyXe, IIOJIy4CHHE, COOWpaHue, paClO3HABaHHE U W3Y4YCHHE CBOICTB
KHCJIOpO/a, HAONIO/ICHHE B3aUMOJICHCTBHS BEIIECTB C KHCIOPOJAOM U YCIOBHUS
BO3HUKHOBEHUS U MPEKpaIIeHHs] TOpeHus (Iokapa), 03HaKOMJICHHE C 00pa3iamu
OKCHJIOB M ONHCAaHWE HUX CBOWCTB, MOJy4YCHHE, COOHMpaHHE, pPACIIO3HABAHUE U
W3YYCHHUE CBOICTB BOJOpoAa (TOpPEHHE), B3aUMOJACHCTBHE BOAOPOJA C OKCHIIOM
meau(Il) (BO3MOXKHO HCTONB30BaHUE BUIACOMATEPUATIOB), HAOIIOICHHE 0Opa3IoOB
BEIIECTB KOJIIMYECTBOM | MOJb, WCCIEAOBAHUE OCOOCHHOCTEH pPACTBOPCHHUS




Kon

IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS

BEIIECTB C pA3JIMYHOM  pacTBOPUMOCTHIO, MPUTOTOBIIEHUE PACTBOPOB C
onpeAe€HHON MAacCOBOM J0JIEM pacTBOPEHHOIO BEUIECTBA, B3aUMOJICHCTBUE BOJIbI
¢ MetaamMu  (HaTpueM W KaiublueM)  (BO3MOXHO  HCIOJB30BaHHE
BUJICOMATEPHUAIOB), OMNPEICICHNE pPACTBOPOB KHUCIOT U IIEJI0Yel C MOMOIIbIO
WHIWKATOPOB, HCCIEAOBaHHWE O0Opa3llOB HEOPTaHWMYECKUX BEUIECTB Pa3INYHBIX
KJIacCOB, HaOJIOJIeHHE M3MEHEHUs OKPAaCKU HHIMKATOPOB B PAaCTBOpPax KHUCIOT U
miesoued, u3ydeHue B3aumozelctBus okcupa wmenu(Il) c pactBopom cepHoit
KHCJIOTBI, KHCIOT C METaJJlaMH, pPEaKUWd HEeUTpaau3aluuH, IOJy4eHHUE
HEpPacTBOPUMBIX OCHOBAaHMM, BBHITECHEHHWE OJIHOIO METallla JAPYI'MM U3 pacTBopa
COJIM, pEIIeHUE OHKCIEPUMEHTAIBHBIX 3a1ad 10 Teme «BaxHednme Kiacchbl
HEOPTraHUYECKUX COCTMHECHUIN

Ilepuoanueckuii 3akoH u [leproanyueckas cucTeMa XUMUYECKUX JIEMEHTOB
J.N. MenneneeBa. CtpoeHue aToMoB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKITUU

3.1

[lepBble MOMBITKU KIACCU(PUKALMM XUMUYECKHX 3JeMeHTOB. [loHATHE O Tpymmax
CXOJHBIX JJIEMEHTOB (IIEJOYHBIE M UIEJOYHO3EMENIbHbIE METa/lIbl, TaJIONeHBI,
UHEpPTHBIC Ta3bl). DIJIEMEHTHI, KOTOpble 00pa3yloT am@oTepHble OKCHIBI U
TUAPOKCHU B

3.2

Ilepuonuueckuii 3akoH. Ilepuomnueckas cuUCTEMa XHMHUYECKHX DJIEMEHTOB
J.U. MenneneeBa. KopoTkonepuoanas u anmuHHOomnepuonHas ¢opmbl [leproau-
4eCKOM cuctembl Xxumuueckux sneMeHtoB .M. MenneneeBa. Ilepuoasl u rpymnmsl.
Du3NUEeCKU CMBICI MTOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIbI AIEMEHTa

3.3

Ctpoenune atomoB. CoctaB atomubIX saep. M3otombl. OnekTpoHbl. CTpoeHue
DIIGKTPOHHBIX ~ 000JI0OYeK aToMOB TepBbIX 20  XUMHUYECKUX  DIIEMEHTOB
Ilepuoanueckoit cucrembl JI.W. MeHnneneeBa. XapaKTepUCTHKAa XHUMHUYECKOTO
AJIEMEHTA MO ero noyoxxeHuto B Ilepuoanyeckoii cucreme /.M. Menneneesa

3.4

3aKOHOMEPHOCTH HM3MEHEHHUs paguyca aTOMOB XHUMHUYECKHX JJIEMEHTOB, METaJl-
JUYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TPYINaM W MepuojaM. 3HauyeHUe
ITepuoanueckoro 3akoHa u [leproanueckoil CUCTEMbl XUMHYECKUX AJIEMEHTOB IS
pa3ButTus Hayku U npaktuku. J[.M. MeHnnenees — yd€HbIN U IpaKJaHUH

3.5

Xumuyeckass  cBsi3b.  KoBaneHTHass  (WONSpHAas W HEMOJSpHAs)  CBS3b.
DJIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. MIOHHAas CBS3b

3.6

Crenecup okuciieHus. OKHUCIUTEIHLHOBOCCTAHOBUTEIIbHEIC pCaKkIuu. Hpoueccm
OKHCIICHHS B BOCCTaHOBJICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIH

3.7

XUMHUECKUH IKCIIEPUMEHT: U3y4YeHUE 00pa3lioB BEIIECTB METAJUIOB U HEMETAIJIOB,
B3aWMO/ICHCTBHE THIPOKCH/IA IITHKA C PACTBOPAMH KHCJIOT ¥ IIENIOUeH, TPOBEICHUE
OIIBITOB, HIUTIOCTPUPYIOITHX IMPUMCPLL OKHCJINTCIbHO-BOCCTAHOBUTCIBbHBIX
peakiuii (ropeHue, peakify pa3IoKEHUs, COCTUHCHHS )

9 KUIACC

Kon
1

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

BemectBo n xumunyeckas peakuus. [lopropenne

1.1

Ilepuonnueckuii 3akoH. Ilepuomnueckas cuUCTEMa XHMHUYECKHX 3JIEMEHTOB
J.U. MenneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHMU CBOMICTB
XUMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIIUS, KAJIBIUI U UX COSAMHEHUN
B COOTBETCTBUU C TOJOXXEHHEM 7dyeMeHToB B llepuonuyeckoit cucreme u




Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

CTPOCHUCM UX aTOMOB

1.2

CTpoeHue BelecTBa: BUAbl XUMUUECKON CBSI3U. THIBI KPUCTAUNIMYECKUX PEIIETOK,
3aBHCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKOW PEIIETKA U BUAA XUMH-
yeckoil cBsizu. Kiaccupukanmss M HOMEHKJIAaTypa HEOPraHMYECKHUX BELIECTB
(MeXIyHapoaHas U TpPUBUAIbHAS). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSAIIUXCS
K pa3JINYHbIM  KJaccaM HEOPraHWYEeCKUX COEJUHEHUN, TEeHETHYeCKas CB3b
HEOPTraHWYECKUX BELIECTB

1.3

Knaccudukanusa XuMu4ecKuxX peakiuii o pa3iIndHbIM MPU3HaKaM (110 YUCILY U CO-
CTaBY YYacCTBYIOIIUX B PEAKIMH BEILECTB, MO TEIJIOBOMY 3((EKTy, 0 U3MEHEHUIO
CTENEeHEeW OKHUCIEHUS XMMHMUYECKHUX OJJIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHIO
KaranuszaTopa). OK30- M OJHJIOTEPMHYECKHE pPEAKIUU, TEPMOXUMHUUYECKHE
ypaBHeHUs. [IoHSITHE O CKOPOCTH XMMUUYECKON peakiinu

1.4

[TonsiTe 06 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX peakiusix. [lonstue o romo-
TCHHBIX W TCTCPOrCHHLIX PCAKIUAX. IlordaTHe 0 XUMHYECKOM PaBHOBCCHUU.
@dakTophl, BIMSIOIIME HAa CKOPOCTh XUMHYECKOW pEaKIud W TIOJO0KCHUE
XUMHUYCCKOI'0 paBHOBCCHU S

1.5

OKHUCIUTEEHO-BOCCTAHOBUTEIIEHBIC peaKIum, AJIEKTPOHHBIN Oananc
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHOMN peaxiuu. CocraBiieHue ypaBHEHUI
OKHCITUTEIILHO-BOCCTAHOBUTEIFHBIX ~ PEAaKIUil C  KCIOJIb30BaHHEM  METoJa
DJIEKTPOHHOTO OaslaHca

1.6

Teopust 3NEKTPOTUTUUECKON TUCCOIUALIMU. DIIEKTPOJIUTHI U HEANEKTPOIUTh. Katu-
OHBbI, aHHUOHBI. Mexanuszm Aaucconranu BCIICCTB C pa3JIMYHbIMA BUJAAMUH XUMHUYCC-
koi cBs3u. Crenenb auccornmanuu. CUiIbHBIE W claOble 3JIEKTPOIUTHL. Peakimu
HMOHHOTO OOMEHa. YCIIOBUS NMPOTEKAaHUs PeakUUid MOHHOro oOMeHa, MOJIHBIE U CO-
KpallléHHbIE UOHHBIE ypaBHEHMS peakuuii. CBOHWCTBA KUCIOT, OCHOBAaHUW U COJIEH
B CBETE€ NPEACTAaBICHUNA OO0 SICKTPOIUTHUECKOW auccounanuu. KadecTBeHHBIE
peakuuu Ha MOoHBI. [loHsATHE O THAPOIU3E CoJei

1.7

XUMHU4YeCcKui OKCHCPUMCHT: O3HAKOMJICHUC C MOACIAMHU KPUCTAIINYCCKUX
pEemETOK HEeOPraHWYECKUX BEIIECTB — METAJJIOB M HEMETA/IOB (rpaduTa U amMasa),
CIIOKHBIX BEIIECTB (XJOpUAA HATPHsl); HCCICIOBAHHE 3aBUCUMOCTH CKOPOCTH
XUMHYECKOH pPEaKIMH OT BO3JCHCTBHS Pa3IUUHBIX (DAKTOPOB; WCCICIOBAHUE
AIIEKTPOTIPOBOTHOCTH PAaCTBOPOB BEIIECTB, MIpoIecca JAUCCOIMAIMHM KHUCIOT,
miejovYed u coield (BO3MOKHO HCIIOJIb30BaHHE BHUICOMATEPHUAIOB); MPOBEACHUE
OTIBITOB, WUTIOCTPUPYIOIIUX TPH3HAKK TMPOTEKAHUS pPEaKUMid HMOHHOro oOMeHa
(oOpa3oBanue ocajaka, BbIIEIEHHWE Ta3a, oOOpa30BaHHWE BOJIbI);  OIBITOB,
WUIIOCTPUPYIOIUX ~ HPUMEPBI  OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKIUil
(ropeHHe, peakIuy pa3IoKEHUs, COCTUHECHHUS); PACIIO3HABAaHHE HEOPTaHUYECKUX
BCIICCTB C IIOMOIIIBIO Ka4C€CTBCHHbBIX peaKHI/Iﬁ Ha HOHBI, peuICHucC
IKCIIEPUMEHTATHHBIX 337124

HemeTamie! 1 ux COCOAUMHECHU

2.1

OO6mas xapakTepuctuka raioreHoB. OCOOCHHOCTH CTPOSHUSI aTOMOB, XapaKTePHBIE
creneHn okucieHus. CTpoeHrne U Pu3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — TaJio-
reHOB. XMMUYECKUE CBOMCTBA Ha MpUMEPE XJIopa (B3aUMOAECHCTBHE C METallIaMH,
HEMeTaJUIaMH, Iesiouamu). XsopoBoaopoa. CossHas KUCI0Ta, XUMHUECKHE CBOM-
CTBa, NOJIy4eHHE, MpUMeHeHue. [[eficTBUe Xjopa M XJOPOBOAOPOJA HAa OPraHU3M
yesioBeKa. BakHeme XJI0puibl U UX HAXO0XKJICHUE B IPUPOJE

2.2

OO6mas xapakTepucTuka 31eMeHToB VIA-rpynnbsl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (U3NYECKHue CBOMCTBA MPOCTHIX
BEIIECTB — KHUCIOPOAa U Cepbl. AJUIOTPONHbIE MOIU(HUKAIIMA KUCIOPOJA U CEpHI.
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Xummnueckue cBorcTBa cepbl. CepoBOAOPOA, CTpOeHHE, (PU3HUECKUE U XUMUYECKUE
cBoiicTBa. OKCHIBI Cepbl KaK TMPEICTABUTEIN KHUCIOTHBIX OKCUI0B. CepHas
KHUCTI0Ta, PU3NIECKUE U XMMHUUYECKHE CBOKCTBA (00IMEe KaK MPEICTaBUTENS Kilacca
KUCIIOT U cneuuduueckue). XHUMHUYECKHE pPEaKIMH, JeKallde B OCHOBE
MPOMBINICHHOTO Croco0a ToiyueHus: cepHod KucioTel. [Ipumenenue. Comm
CEpHOI KHCIIOTHI, KaueCTBEHHAas peakius Ha cynbdar-uoH. Haxoxnenue cepol u eé
COCIMHEHUN B Ipupoje. XHUMHYECKOE 3arpsA3HEHUE OKPYXKAIOLEHd Cpelbl
COCIMHEHUSIMU cepbl (KUCIOTHBIE IIOKIU, 3arps3HEHHE BO3JyXa U BOJOEMOB),
CTHOCOOBI €T0 MpeI0TBPAIECHUS

2.3

OO6mas xapakTepucTHKa 1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUST aTOMOB,
XapakTEepHble CTENEHU OKHUCIEHHUs. A30T, pacnpoCcTpaHEHUE B MPUPOJE,
bu3nYecKue U XuMHUYECKne cBoicTBa. KpyroBopot azora B npupoje. AMMHUAK, €ro
duznyecKkrue U XUMHUYECKUE CBOMCTBA, MOTydeHHe u nmpuMeHeHue. Conu aMMOHMUS,
ux (usmveckre U XMMHUYECKHE CBOMCTBa, MpuMeHeHne. KauecTBeHHast peakuus Ha
MOHBl aMMOHHMs. A30THas KHUCIOTa, €€ MOJydeHHe, (PU3MYECKHEe U XUMHUYECKHE
cBOMCTBa (00OmME Kak TMpEACTaBUTENs Kilacca KHCIOT W Crenu(uvecKue).
Hcnonb30BaHre HUTPATOB U COJICH aMMOHUS B KAY€CTBE MUHEPAIBHBIX YI0OPECHHIA.
XUMHYECKOE 3arpsi3HEHHE OKPYXKAIoIIed cpeibl COEAUHEHUSIMU a30Ta (KHCIOTHbBIE
JIOXK]IM, 3arpsi3HEHUE BO3/yXa, OYBBI U BOJOEMOB)

2.4

®docdop, amnorponHsie Moaudukanuu dhochopa, GU3NIECKUE U XUMHIECKUE CBOM-
ctBa. Oxcun ¢ocdopa(V) u ¢ochopHas kuciaota, PU3NUECKUE U XUMHUYECKUE
CBOlicTBa, moiy4yeHue. Mcmomb3oBanue ¢ochaToB B KauecTBE MHHEPAITBHBIX
ynoopenuit

2.5

OO6mmas xapakTepucTuka 35eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE CTETEHU OKUCICHHUS. YTIEpOAd, IIOTPOIHBbIE MoAM(pUKaLuu, pac-
IPOCTpaHEHHWE B NIpUpojle, (PU3NYECKHE M XUMHYECKHE CBOMCTBAa. AJCOpOIus.
KpyroBopor yriepoga B mnpupone. Okcuabl yriepoja, HX (QHU3HMUECKHE U
XUMHUYECKHE CBOWCTBA, [JEHCTBHE HA KUBBIE OPraHu3Mbl, IOJy4Y€HUE U
IpUMEHEeHHe. DKOJIOTHYecKrue MpoOieMbl, CBA3aHHbIE ¢ okcuiaoM yriaepona(lV);
TUTIOTE3a TJIO0ATHHOTO TMOTEIUICHUS KiIMMaTa; MapHUKOBBIA 3¢ dekT. YronpHas
KACIOTa U e€ cond, MX (U3NYECKHEe U XUMHUYECKHE CBOMCTBA, MOJIy4YCHHE U
npuMmeHenue. KadecTBeHHass peakuus Ha KapOoHaT-uoHbl. lcmonb3zoBaHue
KapOOHATOB B OBITY, METUITMHE, TPOMBIIIIJICHHOCTH M CEIHCKOM XO035HCTBE

2.6

[TepBoHayabHBIE MMOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COSAMHECHUSIX YTIIe-
pona (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STAaHOJ, TIHIEPUH, YKCYcHas Kuciorta). Mx
COCTaB U XMMHUYECKOe cTpoeHue. [loHsTHEe 0 OMONOTUYECKU Ba)KHBIX BEIECTBAX:
KUpax, Oenkax, yrieBoJax — M HMX pPOJM B JKM3HM dYelloBeKa. MarepuaibHOe
€IMHCTBO OPraHUYECKUX M HEOPraHMYECKUX COECTMHEHUN

2.7

KpemHunii, ero ¢usnueckne m XUMHYECKHUE CBOMCTBA, MOJIYYCHHE M TPUMCHEHUE.
Coenunenus kpemHus B npupoje. O0mue npeacrapieHus 006 okcuae kpemaus(I1V)
U KpeMHHeBOW Kkuciore. CHUIUKaThl, MX HCHOJIb30BaHUE B OBITY, MEIHULUHE,
MPOMBINUICHHOCTH. BaskHEHINEe CTPOUTENbHBIE MaTepHallbl: KepaMHKa, CTEKIIO,
IIeMeHT, OeToH, xene300eToH. [IpobOrmeMbl  ©G€30macHOTO  HMCIOJIB30BAHMS
CTPOUTENLHBIX MAaTEPHUAJIOB B MIOBCEAHEBHON KU3HU

2.8

XUMHUECKUN SKCIEPUMEHT: M3y4yeHHe OOpa3loB HEOPraHMYECKUX BELIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHUE KAYECTBEHHBIX PEAKLMKA HA XJIOPUA-HOHBI
U HaOJIIOJIEHNE MPU3HAKOB MX IPOTEKAHHUS; OMBITHI, OTpa)karolue (U3N4ecKue U
XMMHUYECKHE CBOMCTBA T'aJIOTEHOB U MX COEJUHEHMM (BO3MOYKHO HCIIOJIb30BAaHUE
BHJICOMATEPHAJIOB); O3HAKOMJICHHE C O00pa3laMud XJIOPHUAOB (TaJOTe€HUOB);
O3HAKOMJICHHE ¢ 00paslamMu cepbl U €€ CoeIMHEHUSIMH (BO3MOXKHO MCIOJIb30BAHUE
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BUJICOMATEpHaJIOB); HaOIIOAEHUE Tpolecca OOYIIMBaHMUS caxapa IOJ JeHCTBUEM
KOHIIEHTPUPOBAHHOM  CEPHOM  KHCIOTHI; HU3Y4YEHUE XHMHUYECKUMX  CBOWCTB
pa30aBIECHHON CEpHOM KHCIOTHI, IPOBEICHNE KAYEeCTBEHHOW PEeaKlUu Ha Cybdat-
MOH U HaOJII0/IeHue TpU3HaKa e€ MPOTeKaHusl; O3HAKOMJICHHE ¢ (PU3NUECKHUMH CBOM-
cTBaMH a3ora, ¢Gochopa HW UX COeAMHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHAIIOB), 00pa3laMu a30THBIX M (PocopHBIX ymoOpeHuid; MoITydeHHeE,
coOMpaHue, pacrno3HaBaHWE M U3YyYEHHE CBOMCTB aMMMaKa; MpPOBEACHUE
KaueCTBEHHBIX PEaKIMii Ha HOH aMMOHHUS U pocaT-uoH U U3ydyeHUe MPU3HAKOB UX
IIPOTEKaHUs, B3aUMOJCHCTBUE KOHLEHTPUPOBAHHOM Aa30THOW KHUCJIOTBI C MEIBIO
(BO3MOXKHO HCITOJIH30BaHNE BHJICOMATEPHAIIOB); H3y4deHHue Moenen
KPUCTANTMYECKUX PEHIETOK anMasa, rpaduta, (QyiiepeHa; O3HAKOMIIEHHE C
MPOLECCOM  aCOpOLMU  PAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM IPOTUBOra3a; IMOJydyeHHe, cOOMpaHue, pacrno3HaBaHWE U HM3YUYCHUE
CBOMCTB YIJIEKHUCIIOTO Ta3a; MpOBEJACHHE KAYECTBEHHBIX peaklui Ha KapOOHAT- U
CWIMKAT-MOHbl W HW3YyYE€HHUE IMIPU3HAKOB UX IPOTEKAHMs; O3HAKOMIICHHE C
MPOIYKLIHUEW CUIMKATHON MPOMBIIUIEHHOCTH; PEIIEHNE YKCIIEPUMEHTAIbHBIX 3a1a4
1o TeMe «BaxHelIre HeMeTaulbl U KX COCTUHEHUSD)

MeTamisl U uX COCIUHECHHUA

3.1

O6H_Ia}1 XapaKTCPUCTHKA XUMHUYCCKUX IJJICMCHTOB — MCTAJIOB HAa OCHOBAHUU HX
nonoxkeHus B [lepuoanueckoit cucreme xumuueckux 3memeHToB .M. Menaeneena
" CTPOCHHUA aTOMOB. CTpO@HI/Ie MeTaJu10B. MeTannuueckas CBI3b U MeTalIMYecKas
KPUCTAJUIMYECKasl peIIETKA. DJICKTPOXUMUYECKUH Psii HANIPSHKEHUI METaJlJIOB

3.2

dusnuecKkue W XUMHUYECKHE CBoicTBa MeramioB. OOmMe crocoObl MOIydeHUs
MmeTauioB. IloHATHE O KOPpPO3MM METalIOB, OCHOBHBIE CIOCOOBI 3aIUUTBI MX OT
koppo3uu. CrutaBbl (CTajlb, YyT'yH, JIOPATIOMUHUM, OpOH3a) U MX NPUMEHEHHE B
OBITY M IPOMBIIIEHHOCTH

3.3

[llenounbie MeTayIbL: TIONOKEeHUE B [lepronnueckoi cucteMe XuMUYECKUX AJIEMEH-
toB /.M. MeHneneeBa; CTpOCHUE UX aTOMOB; HaXOXJeHue B npupoje. duznueckue
1 XUMUYECKHE CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKCHABl U THAPOKCHIIBI
HaTpus U Kanus. [IppuMeHenue neoyHbpIX MEeTauioB U UX COCIMHEHUN

3.4

[IlenoyHo3emMenbHBIE METAIUIBI MATHUK U KaJbIUi: noJjioxkeHue B Ileprnonndeckoi
cucremMe xumuueckux 3yeMeHToB .M. MenaeneeBa; CTpO€HUE UX aTOMOB; HAaX0X-
JneHre B mnpupoje. PU3MYECKMe W XMMHYECKHE CBOMCTBA MarHusi M KaJbIUs.
Baxneiimue coequHeHHs] KanbIusl (OKCHUI, THIPOKCHI, coln). JKECTKOCTh BOABI U
crocoObI €€ ycTpaHeHUs

3.5

AnromuHui: nonoxenue B Ilepumoguueckoll cucTeMe XHMHYECKUX 3JIEMEHTOB
J .. MenneneeBa; CTpO€HUE aToOMa; HAXOXKJEHUE B Mpupoae. Ou3nyeckue u XuMu-
YecKue CBOMcTBa amoMuHMA. AMOTEpHBIE CBOMCTBA OKCHIAa M THIPOKCHAA
AITFOMUHMS

3.6

Kenezo: mnonoxenue B llepmogmyeckoil cuUCTEME XHMHUYECKUX JJIEMEHTOB
J.1. MenneneeBa; cTpoeHUE aroMa; HaxoxkaeHue B mpupone. dusmyeckue u
XUMUYECKHE CBOMcTBa >xenme3a. Okcunbl, TuApokcuabl u conu sxenesza(ll) u
xene3a(lll), nx cocras, CBOMCTBA U MOTyYeHUE

3.7

XUMUYECKUHN IKCIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMy METAJJIOB U CIUIAaBOB, UX
(bU3HYECKUMU CBOMCTBAMH; U3yUEHUE PE3yIbTATOB KOPPO3HH METAIIOB (BO3MOKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), OCOOCHHOCTEH B3aMMOJEHCTBUS OKCHIA
KambllUsl W HATpUs C BOJOW (BO3MOXKHO WCIOJIb30BAaHUE BUJCOMATEPHAIIOB);
HCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI; MpoOIlecca TOPEHUs Keie3a B KUCIOPOe
(BOBMOXKHO  HWCIIOJNI30BAHME  BHUJICOMATEPUAIOB);  MPHU3HAKOB  MPOTEKAHUS
KayeCTBEHHBIX PEaKIiili Ha MOHBI (MarHus, Kalblys, ATIOMUHUA, IHHKa, sxene3a(ll)
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u xenesa(lll), menu(Il); HaOmromeHue W oOMHCAaHWE MPOIECCOB OKpAITHMBAHUS
MJJaMEHW WOHAMHU HaTpwsl, Kaausd ¢ Kajblusg (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB); HCCIIeOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMIHUS 1
THAPOKCHIA IMHKA; pElIeHUEe SKCIIEPUMEHTAIBHBIX 3a71a4 1o Teme «Baxueime
METAJIJIbI M UX COCTMHEHUS

XuMUs B OKpYy>Karoniasi cpena

4.1

Hossie MaTepuanel 1 TeXHOJOTUH. BelecTBa u Mareprualibl B OBCEIHEBHOM KU3HU
yejoBeKa. XUMUs U 310poBbe. be3omnacHoe UCrnoab30BaHUE BEIIECTB U XUMUYECKHUX
peaknuii B ObITy. [lepBast TOMOIIb MPH XUMUYECKHIX 0JKOTAX M OTPABICHUSX

4.2

OCHOBBI HKOJIOTMYECKON TI'PAMOTHOCTH. XHMMHUUYECKOE 3arps3HEHUE OKpYKaromei
cpenpl [IJIK. Pomp Xumuu B pemieHUH HKOJOTrHYecKux mpoodiem. Ilpupomnbie
UCTOYHUKU YTJIEBOJOPONIOB (Yroiib, MPHUPOAHBIN Tra3, HEPTh), MPOIYKTHl HX
nepepadoTKU, UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

4.3

XUMHUECKUH SKCIIEPUMEHT: HM3Y4YeHHE OO0pa3lloB MaTepUaloB (CTEKJIO, CILIaBbI

METAJIJIOB, MOJIMMEPHBIE MaTepUaIIbl)

IMPOBEPAEMBIE HA OI'D 110 XUMHWHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUWS OCHOBHOM OBPA3OBATEJBbHON ITPOT'PAMMBI OCHOBHOT'O
OBHIEI'O OBPA30OBAHUA

Koa nposepsiemoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM 6a30BOro
YPOBHSI 0CBOEHHSI OCHOBHOIi 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT0
o0urero oopazoBanusi Ha ocHoBe PI'OC

IIpencrasnenue:

11

0 TI03HaBaEMOCTH SIBJICHHI MPUPOAbI, TOHUMaHHE OObEKTUBHOM 3HAYMMOCTH
OCHOB XMMHYECKOW HayKHM KakK OO0JacTH COBPEMEHHOI'O €CTECTBO3HaHMS,
KOMIIOHEHTa 0OmIel KyJIbTyphl U MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa B
YCIIOBUSIX COBPEMEHHOT0 OOIIeCTBa; TOHUMAaHUE MECTa XUMHUH CPEIU IPYTUX
€CTECTBEHHBIX HAayK

1.2

O Hay4HBIX METOAAaX IIO3HAHUA, B TOM YHCIE DKCIECPUMEHTAIBHBIX U TEO-
PETUYECKUX METOAAX HCCIEAOBAHMSA BELIECTB U H3YYEHUsS XHUMHUYECKHUX
pEaKIMii; yMEHUE HCII0JIb30BaTh MOAEIH JUIsl OOBSCHEHUS CTPOCHUS aTOMOB
U MOJIEKYJI

1.3

0 cdepax mpodeccHoHANBHON NESITEeIbHOCTH, CBS3aHHBIX C XUMHEH U CO-
BPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTMDKEHHSIX XHMHYECKOH
HAyK{, YTO TO3BOJMT OOYYAIOUIMMCS pPacCMaTpuBaTh XHMHIO Kak cdepy
cBoeil Oymymiel nmpodecCHOHANBHOM NEeATeTbHOCTH U CHAENIaTh OCO3HAHHBIN
BBIOOp XMMHHU KakK NpO(UIBHOTO NpeAMeTa IpU MEepexoie Ha YpPOBEHb
cpemHero o0Iero oopa3oBaHms

Brnanenue cucremoil XMMHUYECKHMX 3HAHUW U YMEHHUE MPUMEHSATH CUCTEMY
XUMHUYCCKUX 3HaHI/II>'I, KOTOpasd BKIIKOYACT:

2.1

BAOKHEHIINE XUMHUYECKUE TOHATUS: XUMUYECKUI 3JIEMEHT, aToM, MOJIEKyJa,
BEIIIECTBO, IMPOCTOE M CIIO)KHOE BEIIECTBO, OJHOPOIHAS M HEOTHOPOHAS
CMECh, OTHOCHUTEIIbHbIE aTOMHasi W MOJEKYJSIpHAs Macchl, KOJUYECTBO
BEIIECTBA, MOJIb, MOJIApHAs Macca, MOJIIPHBIA OO0BEM, OKCHI, KHCIIOTa,
OCHOBaHHUE, COJb (CpedHsisi), XUMHUYECKas PpEeaKIius, peakluud COCIUHEHUS,
pPEaKIMU Pa3JIOKEHHUs, PEaKIUHU 3aMEIICHHs, PEaKIMd OOMEHa, TEIUIOBOM
3¢ GEKT peakIum, FK30- U SHIOTEPMUIECKHE PEAKIINH, PACTBOP, MaCCOBAst OIS
XUMHYECKOTO DJJIEMEHTa B COCIMHEHWH, MaccoBas JOJS M TPOICHTHAsS
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IIpoBepsiemble TpeOGOBaHMS K NPEAMETHBIM pe3yJbTaTaMm 0a30BOro
YPOBHSI OCBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM NPOrpaMMbl OCHOBHOIO
o01ero oopazosanus Ha ocHoBe ®PI'OC

KOHIIEHTPALIKs BEUIECTBA B PACTBOPE, AP0 aTOMa, SJIEKTPOHHBIN CIIOi aToMa,
aToMHasi opOWTanb, paguyC aroMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHUUYCCKasd CBA3b, SJICKTPOOTPHULATCIIBHOCTL, MOJJSAPpHAA U HCIIOJIApHAA
KOBQJICHTHAsl CBSI3b, MOHHAsI CBSI3b, METANIMUECKAs CBSA3b, KPUCTAJUITMYECKAs
pem€érka (aTOMHas, MOHHAs, METAJUIMYECKas, MOJICKYJsIpHasl), UOH, KAaTHUOH,
AQHMOH, OJJIEKTPOJIUT U HEIJIEKTPOJUT, SJIEKTPOIUTHYECKas IAUCCOLMALNS,
pCakuu HOHHOI'O O6M€Ha, OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIC PCAKINU,
OKHCIIUTEIh M BOCCTAHOBUTEINb, OKHCJICHHE M BOCCTAHOBIIECHHE, AJIEKTPOJIM3,
XUMHYECKOE PaBHOBECHE, OOpaTHMble W HEOOpaTUMBIC PEAKINH, CKOPOCTh
XUMUYECKON peakuuu, karanuzatop, [IJIK, koppo3us MeTauioB, CIuIaBbl

2.2

OCHOBOIIOJIATalOIM€E 3aKOHbl XUMHH: 3aKOH COXPAHEHHUS MacChl, MEPHO-
nuueckuit 3akoH J[.M. MeHneneeBa, 3aKOH TIOCTOSHCTBA COCTaBa, 3aKOH
ABorazipo

2.3

TEOPUU XUMHUH: aTOMHO-MOJIEKYJISIpHAsl TEOPHsI, TEOPHS IJIEKTPOIUTHUECKON
U CCOIAIIUU

Brnanenune ocHOBaMH XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOILIEH:

3.1

YMCHUC MMPAaBHUJIbHO UCIIOJIB30BATh U3YUCHHBIC BCIICCTBA U MATCPUAJIbI (B TOM
Yucie MUHEpPAJIbHBIC YIOOpEHHS, METaulbkl W  CIUIaBBl, MPOMYKTHI
nepepadoTKU MPUPOAHBIX MCTOYHHKOB YIJIEBOIOPONOB (YIJisA, MPHPOIHOTO
rasa, HeTH) B OBITY, CEITBCKOM XO035UCTBE,
Ha NOPOU3BOACTBC W NIOHHMMAHUC 3HAUCHUA KUPOB, 6€HKOB, YTJICBOAOB JIA
OpraHu3Ma 4eJOBEKa; YMEHHE IPOTHO3MPOBATh BIHMSHUAE BEIIECTB U
XUMHYECKHUX MPOIECCOB Ha OPTaHU3M UYEIOBEKA M OKPYKAIOIIYIO0 TPUPOTHYIO

cpeny

3.2

YMEHHE HHTETPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHWSMH JIPYTUX YICOHBIX
MPEAMETOB

3.3

HAJIMYHE OMbITa pabOThl C Pa3IMYHBIMH HCTOYHHKAMH WHQPOPMAIUU TIO
XUMHHM (HaydHas U Hay4dHO-TIOIyJIsIpHas JIUTepaTypa, cIoBapu, CIPaBOYHUKH,
WHTEPHET-PECYPCHI)

3.4

yMeHHe OOBEKTMBHO OLIEHUBaThb MH(MOpMAIMIO O BELIECTBAX, HX
MIPEBPALICHUAX M IPAKTUUYECKOM NMPUMEHEHMM M YMEHHE MCIIONb30BaTh €&
IUIs pelIeHns1 y4eOHO-TI03HABATENbHBIX 3314

Bnagenue ocHoBaMU MOHATUHHOrO ammapara ¥ CHMBOJIMYECKOTO sI3bIKa
XUMHH ISl COCTaBIIEHUsT ()OPMYyJI HEOPTaHMYECKUX BEIIECTB, ypaBHEHUI
XUMHUYECKUX peakiuii; ocHoBamMu xumudeckoii HomeHkinatypel (IUPAC u
TPUBUAJIBHOMN )

YMeHue o0bSICHITH CBsI3b MOJIOKEHUS AieMeHTa B [leproanyeckoii cucreme ¢
YUCJIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB
(coctaB u 3apsn sapa, OOIIEe YHUCIO SJIEKTPOHOB), pacHpeleIeHUEeM
AJIEKTPOHOB [0 3HEPreTUYECKUM YPOBHSM AaTOMOB IEPBBIX TPEX MEPUOJIOB,
KaJIUs ¥ KaJbIUs

[IpencraBnenue o0 MNEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AJIEMEHTOB (paJnyC aToMa, 3JIEKTPOOTPULIATEIBHOCTD), MPOCTHIX U CIOKHBIX
BEIIECTB OT TIOJIOKEHUSI IJIEeMEHTOB B llepuoamueckoil cucteme (B Maiblx
neprojax U TIaBHBIX HOATPYINAx) U AIEKTPOHHOTO CTPOEHUS aToMa

YMeHue knaccupuiupoBaTh:

7.1

XHUMHUYCCKUEC JICMCHTHI
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TpeooBams o0urero oopaszoBanus Ha ocHoBe PI'OC
7.2 HEOpPraHUYECKUE BEIIECTBA
7.3 XUMHUYECKUE PEAKIIHU
8 YMeHue ornpenensrh:
8.1 BaJICHTHOCTh M CTETIEHb OKUCIICHUSI XUMUUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XUMHUYECKOU CBSI3U M TUII KPUCTAITMIECKON CTPYKTYPBI B COSTUHEHUSIX
8.3 XapakTep cpeibl B BOJHBIX PacTBOpax BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCJIUTEIbh U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBath pU3NUECKHE U XMMUUYECKHE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJIOPOJ, IpaduT, aamas, KPEeMHHUI,
9.1 a3oT, ¢ochop, cepa, XJop, HATPUN, KAIWKA, MArHUA, KaJIbLIUNA, aTIOMUHUMH,
KEIe30)
CIIO)KHBIX BEIIECTB, B TOM YHCIE UX BOJHBIX PAcTBOPOB (BOAA, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOJOPOA, OKCHIBI U THAPOKCU bl MeTaiioB [-11A rpymm,
9.9 amromunumsi, menu (II), muuka, sxenesa (II u III), okcunpr yrnepona (II u 1V),
kpemaus (IV), azora u ¢dochopa (III u V), ceper (IV u VI), cepuucras,
cepHasi, a30TUCTasi, a30THas, GochopHas, yroiabHas, KpeMHHEBasl KUCIOTa U
UX COJIN)
MPOTHO3UPOBATH M XapaKTePHU30BaTh CBOMCTBA BEIIECTB B 3aBUCIMOCTH OT UX
9.3 COCTaBa 1 CTPOCHHS, IPUMEHEHHE BELIECTB B 3aBHCHMOCTH OT HX CBOWCTB,
BO3MOXXHOCTh TMPOTEKAHUS XHUMHUYECKUX TIPEBpAIlEHUH B Pa3IUYHBIX
YCIIOBUSAX
10 YMeHue coCTaBiATh MOJIEKYJISIPHbIE U MOHHBIE YPaBHEHMs peakluil, B TOM
qrcle:
10.1 peaxiuii HFOHHOTO OOMeHa
10.2 OKHCIUTEIHHO-BOCCTAHOBUTENbHBIX PEAKIIUIl
103 WUTIOCTPUPYIOIINX XWMHUYECKHE CBOMCTBA W3YYECHHBIX KJaccoB (TpyIm)
HEOpPraHMYECKUX BEIIECTB
104 MTOATBEPIKIAIOIINX TCHETHYECKYIO B3aMMOCBSI3b MEX1y HUMHU
11 VYMeHUe BEIYHUCIATH (IPOBOAUTH PACUETHI):
111 OTHOCHUTEIILHYIO MOJICKYJISIPHYIO U MOJSIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTI0 XMMHYECKOTO 3JIEMEHTa B COeIMHEHUN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00hEM Ira3oB
114 [0 ypaBHEHUSAM XHUMHUYECKHUX PEaKIUil M HaXOAUTh KOJIMYECTBO BEIIECTBA,
00BEM B MacCy peareHTOB WX MPOYKTOB PEAKIIUU
12 Brnanenue (3HaHuE OCHOB):
OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HAHUsS (HAOIIOACHHWE, W3MEpEHUE,
121 SKCIIEPUMEHT, MOJICIMPOBAHKUE) NPU H3YYEHUU BEIIECTB M XHUMHUYECKUX
SBIICHUH; yMeHHEe CQOpMYyIUpOBaTh NPOOJIEeMy U TPEUIOKHTh MyTH €€
pelieHus
122 0e30omacHOil pabOThl ¢ XUMHYECKHUMHU BEIIECTBAMHU, XUMHUYECKON MOCYAOU U
1abopaTopHBIM 000pPyTIOBAHUEM
MpaBWJIaMd 0€30MacHOTO OOpaIIeHHsT C BEIIeCTBAMH, HUCIOIb3YEeMBbIMU B
12.3 MTOBCETHEBHOM KU3HHM, PABUIIAMHU TTOBEJICHHUS B IEJIAX COCPEIKECHUSI 30OPOBBS

U OKpYKAaIoUEll MNpUPOAHOM cpeabl; IOHMMaHWE Bpena (ONacHOCTH)




Koa nposepsiemoro
TpeOoOBaHMS

IIpoBepsiemble TpeOGOBaHMS K NPEAMETHBIM pe3yJbTaTaMm 0a30BOro
YPOBHSI OCBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM NPOrpaMMbl OCHOBHOIO
o01ero oopazosanus Ha ocHoBe ®PI'OC

BO3ICHCTBUSl HA JKHMBBIC OPraHU3MBI OIpPENEIEHHBIX BEIIECTB, CIIOCOOOB
YMEHBIIEHUS U IPEAOTBPALICHUS UX BPEAHOTO BO3JAECHCTBUSA

13

Hamuuwne MPAKTUYCCKUX HABBIKOB IUIAHUPOBAHHUA HU  OCYHICCTBJICHUA
CICOAYIOMUX XUMHYCCKUX SKCIICPUMCHTOB:

131

U3Y4YeHHE U oOmnucaHue (U3NYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE
C QU3NYECKUMU M XUMHUYECCKHUMH SIBICHUSMH;, OTMBITHI, WIUIFOCTPUPYIOIIHE
MPU3HAKU MPOTEKAHUS XUMUYECKUX peaKlui

13.2

M3ydeHHe croco0OB pa3eieHus cMecen

13.3

MOJIyYeHUE KHUCIOpOJa W H3y4YeHHE ero CBOWCTB; MOJy4eHHE BOAOPOJa
" U3Yy4YCHUC C€TO CBOﬁCTB; MOJIYYCHHUC YIJTICKUCIIOTO Tada WU HU3YUYCHHUC CTO
CBOWCTB; MOJYy4YCHUE aMMHaKa U U3yYEHUE €r0 CBOWCTB

13.4

MPUTOTOBJIEHWE PACTBOPOB C ONPEACTEHHON MAaCCOBOM 0JIE paCTBOPEHHOTO
BEILIECTBA

135

MIPUMEHECHUE MHAUKATOPOB (JTakMyca, MeTUIopaHka U (peHondranenna) s
OTpeieNICHUs] XapaKTepa Cpellbl B pacTBOpPaX KUCIOT U HIeIouen

13.6

UCCIIEOBAHUE M OMNMCAHHE CBOWCTB HEOPIaHWYECKHX BEIECTB Ppa3IMYHbIX
KJIACCOB; U3y4YEHUE B3aUMOJICHCTBUS KUCIOT C METAIUIaMH, OKCHJIAMU METaJIJIOB,
pacTBOPUMBIMA M HEPACTBOPUMBIMU  OCHOBAHUSIMH, COJIIMH; IIOJyUYEHUE
HEPACTBOPUMBIX OCHOBAHUW; BBITECHEHHWE OJHOTO0 MeTajljla JIPYIHMM U3
pacTBopa CONM; HCCIeloBaHHE aM(pOTEPHBIX CBOMCTB THIAPOKCHIIOB
ATIOMUHUS U LIUHKA

13.7

pelieHue HSKCIMEePUMEHTAIbHBIX 3a7ad 1o TeMaM: «OCHOBHBIE KJIAcChI
HEOPraHUYECKUX  COCAUHEHUN»; «IJIEKTPOJUTUYECKAS  JTUCCOLUALIUSY;
«Bakaelnme HeMeTaIbl U UX COCIWMHEHHSI», «BakHelIne METalulbl U UX
COCTUHEHHUS

13.8

XUMHAYECKHE DSKCIIEPHUMEHTHI, WUIIOCTPUPYIOIINE TPHU3HAKK MPOTCKAHUS
peaknuii HOHHOro oOMEHa; Ka4eCTBEHHbIC PEAKIMM Ha MPHUCYTCTBYIOILUE B
BOJIHBIX PacTBOpax HOHBL XJOpUA-, OpOoMUI-, HOAUI-, cyiabdaT-, pocdar-,
KapOOHAT-, CWJIMKAT-aHUOHBI, THJIPOKCUA-UOHBI, KATUOHBl AMMOHMSI, MarHus,
KaJbIIUsl, aIFOMUHUS, Kene3a (2+) u sxkenesa (3+), menu (2+), iuHKa

14

YMmenue:

141

MPENICTaBIATh PE3yIbTaThl IKCTIEpUMEHTa B (hOopMe BBIBOJIOB, JI0KA3aTEIILCTB,
rpaduKoB U TaOIUI] U BBISBISATH IMIIHUPUUYECKHE 3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBATh CBSI3U MEXIY pEalbHO HAOII0MaeMBbIMH XUMHUYECKUMHU
ABJICHUAMH W TpolecCaMHu, IMPOUCXOAAIIMMU B MAKpO- U MUKPOMUPC,
OOBSACHSITH MPUUUHBI MHOTOOOpa3Hs BEIIECTB

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMWUHU

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS

1 [TepBoHaYaIbHBIE XUMUYECKUE TTOHATHS

1.1 UYucTeie BemecTBa U cMecu. CiocoOBI pa3ziesieHus: cMecei

1.2 ATOMBI U MOJIEKYJbl. XHUMHYECKUE 3JeMEHTbl. CHUMBOJIBI XMMHYECKUX 3JIEMEHTOB.




IIpocThle U c0KHBIE BELIECTBA.

1.3

Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHMHYECKHX 3j1eMeHTOB. CTerneHb
OKHUCJIEHUS

1.4

3aK0H MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENBHAS aTOMHAasA Macca. OTHOCUTEIbHASI
MOJIEKYJIIpHast Macca. MaccoBast 10JIsi XUMHYECKOTO 3JIEMEHTA B COSAMHEHUH

1.5

KomuuectBo BemectBa. Monbs. MonspHast macca. MomsipHblii 00bEM ra3oB. B3zaumocBs3b
KOJIMYECTBA, MACCHI M YMCJIA CTPYKTYPHBIX €IMHHIL BENIECTBA

1.6

®u3nyeckue U XUMUYECKHUE SIBJICHUS. XHUMHUYECKas peakuus U e€ NpU3HaKh. 3aKOH
COXpPaHCHHUA MACChbl BCIICCTB. XUMHUYECKHE YpaBHCHU A

[lepuonnueckuii 3akoH U llepmogmyeckas cucTEMa XUMHUYECKUX  AJIEMEHTOB
J .M. MenpeneeBa. CTpoeHUE aTOMOB

2.1

[Tepuoanueckuii 3akoH. [lepuoguueckas cucrema xumuueckux snemeHToB .M. Menne-
neesa. llepuonbl u rpynmnbl. DU3KMYECKUN CMBICI MOPSIAKOBOIO HOMEpPA, HOMEPOB
MeproJia U TPYIIIbI AJIEMEHTA

2.2

Ctpoenne aromoB. CoctaB aTomMHbiXx sAnep. HW3orombl. OmekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI04YEeK aTOMOB NepBbIX 20 XMMHUYECKUX 3JIeMeHTOB llepmomnueckoit
cuctemsl /.M. Mennaeneena

2.3

3aKOHOM€pHOCTI/I B HW3MEHCHHU CBOMCTB XUMHYECKHUX DJIIEMEHTOB MEPBLIX TpéX
NEPUOOB, Kaus, Kalblus (paguyca aTOMOB, JIEKTPOOTPUIATETbHOCTH, METAJUTMYECKUX
U HEMCTANIMYCCKUX CBOﬁCTB) n Hx COC,Z[I/IHGHI/Iﬁ B COOTBCTCTBHU C IIOJTOXKXCHHMCM
3neMeHTOB B [leproinueckoit cuctemMe U CTPOCHUEM UX aTOMOB

CrtpoeHue BenecTna

Xumuueckasi cBs3b. KoBaneHTHas (MOJsIpHas M HENOJISIPHAs) CBSI3b. ODJIEKTPOOTPHIIA-
TEJIbHOCTh XUMUYECKUX 371eMeHTOB. MloHHas cBA3b. MeTasuinyeckas cBs3b

Tunel KpUCTAIIMYECKUX PEIIETOK (aTOMHas, MOHHAs, METAJUINYECKasi), 3aBUCHMOCTb
CBOICTB BEIIIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIETKU U BUa XUMUYECKOU CBS3HU

Baxwuelimme npeacTaBUTENM HEOPraHMYECKUX BellecTB. HemeTramibsl U UX COCIMHEHUS.
MeTanisl ¥ UX COEIUHECHUS

4.1

Knaccudukanuss 1 HOMEHKIIaTypa HEOPTaHMYECKUX COCIMHCHHM: OKCHUIIOB (cosieoOpa-
3YIOIUE: OCHOBHBIC, KHCIOTHBIE, aM(OTEpHBIE) M HECOIeOO0pa3yroIIne; OCHOBAHUMN
(mémoun W  HEPACTBOPUMBIE OCHOBAaHMS), KHUCIOT (KHUCIOPOACONEpKAIUEe |
OECKUCIOPOHBIC, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPEIHMX U KUCIIBIX)

4.2

@dusnyeckne 1 XUMHYECKHE CBOHCTBA MTPOCTHIX BEIIECTB-HEMETANIOB: BOAOPO/A, XJIOpa,
KHCJIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

Ou3nyecKkne 1 XMMUYECKHE CBOMCTBA IIPOCTBIX BEILECTB-METAIIOB: JINTUSA, HATPUS, Ka-
JMS, MarHUSL M KaJbLiUs, aJFOMHUHHUS, Kele3a. DJIEKTPOXUMHMUYECKUH DSl HalpsyKEHUN
METaJUIOB

4.4

Pu3nyeckue U XMMHUYECKHUE CBOKMCTBA BOJOPOAHBIX COEAMHEHHM HEMETAJUIOB: XJIOPO-
BOJIOPO/Ia, CEPOBOJOPO/IA, AMMHAKA

4.5

dusnyeckie W XUMHYCCKHE CBOWCTBA OKCHAOB HemeramioB: cepol  (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuus(IV). [lonydenne okcumoB
HEMETaJJIOB

4.6

Xumuyeckue cBoictBa okcuaoB:  MetamwioB |A-IIIA rpynn, 1wnaka, wmemu(Il) wu
xernesa(Il, 11). TTomydenne OKCHIOB METAIIIIOB

4.7

XUMHUECKUE CBOMCTBA OCHOBAaHMM W aM(OTEpHBIX THUAPOKCHIOB (Ha MpHUMEpe
THJIPOKCUIIOB aJTIOMHMHHUSA, XKene3a, IUHKa). I[lomydeHue ocHoBaHMM M aM(OTEpHBIX
TUAPOKCHUJIOB

4.8

OOmme XUMHYECKHME CBOWCTBA  KHUCIOT:  XJOPOBOJOPOIHOW, CEpOBOAOPOAHOIA,
CEpPHHUCTOM, CepHOM, a30THOH, QochopHON, KpeMHHEBOUW, yrompHOU. (cobbie
XUMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEpHOM M a30THOM kucnor. [lomyuenue
KHCJIOT




4.9

OO6ue xuMUYecKre CBoicTBa cperHux couell. [lomyuenne comeit

[Tonyuyenue, cobupanue, pacro3HaBaHUE BOJIOPOJIA, KUCIOPOJA, AMMHUAKA, YIJICKUCIIOTO

4.10
rasa B JjabopaTopuu
411 [Tonyyenne amMMuaka, CEpHOI U a30THOM KHCJIOT B MPOMBIIIIEHHOCTH. O01ue crnocoOsl
MOJIyYEHHUS] METAIIJIOB
4.12 I'eneTnueckas CBA3b MEXKY KilacCaMH HEOPraHUYECKUX COEIMHEHUN
5 XUMHYECKUE PeaKIun
Knaccudukanus XuMUYECKUX peakuil MO pa3IUYHbIM MIPU3HAKAM: [0 YUCIY U COCTaBYy
5.1 YYaCTBYIOUIMX B PEAKIMM BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, IO U3MEHEHHUIO CTEIeHEH
OKHCJICHHUS] XUMHUUECKHX 2JIEMEHTOB
52 TennoBoil 3 heKT XMMUIECKON peakiy, TEPMOXUMHUYECKNE YPaBHEHHS. DK30- U SHJIO0-
' TEPMHUYECKHUE PEAKIIUH. TepMOXUMUYECKUE YPABHEHUS
OKHCITUTENIbHOBOCCTAHOBUTENIbHBIE — peakiuu. OKHUCIUTENIHM U BOCCTAHOBUTEIH.
5.3 [Ipomieccbl OKMCIIEHUST M BOCCTAHOBIIGHHUS. OIJIEKTPOHHBIM OalaHC OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHON peakInu
54 Teopust 2IEKTPOIUTHYECKON Juccounauuu. KaTHOHBI, aHUOHBI. OJIEKTPOJIUTH U
' HeaIeKTponuThl. CUIbHBIE U cllabble 371eKTpoJuThl. CTeneHb AUCCOIMAINN
55 Peakumu noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEaKIii HOHHOTO 0OMEeHa, MOJHBIE U
' COKpAIlIEHHbIE HOHHBIE YPABHEHUS PEAKIIMI
6 XUMHS ¥ OKpYXKaromas cpeia
BemectBa 1 Marepuasibl B TOBCEIHEBHOM KU3HU YEJIOBEKa. be3omacHoe UCIOIb30BaHUE
6.1 BEIIECTB M XWMHUUYECKHX peakiuid B Jaboparopur W ObiTy. IlepBas momomis mpu
XUMHUYECKHX 0XKOTax M OTPaBJICHUSIX
XUMHYECKOE 3arps3HeHHE OKpysKaroled cpenbl (KUCIOTHBIE JIOXKIW, 3arpsi3HEHUe
6.2 MIOYBBI, BO3IyXa U BOJ0OEMOB), ClIOCOOBI ero nmpefoTBpaieHus [lpeaensHas gomycTumas
' koHueHntpanus BemiecTB ([1K). Poas xuMum B pemieHHM SKOJIOTHYECKUX MPOOIIEM.
Ycunenne napHuKoBoro 3 QexTa, pa3pymneHrue 030HOBOTO CIIOS
[Ipumenenne cepsl, azota, (ocdopa, yriaepona, KpEMHUS M MX COCIMHEHUN B OBITY,
MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM Xxo3siiicTBe. [IpuMeHeHune MeTamioB u
6.3 CIUIaBOB (CTallb, YYT'yH, AIOPATIOMMHUHN, OpoH3a) B OBITY W NPOMBIIUICHHOCTH HUX
coenquHeHuil. IloHsTHE O KOpPpPO3UM METAJIOB, OCHOBHBIE CIOCOOBI 3alIUTBI HX OT
KOppO3uu
6.4 [TpupoaHble UCTOYHUKH YTIEBOAOPOAOB (Yroib, MPUPOIHBINA ra3, HE(PTD), MPOAYKTHI UX
nepepaboTku (0€H3MH), MX POJIb B OBITY M TPOMBIIIIEHHOCTH
[lepBoHavanbHble MOHATUS OO0 OPraHUYECKUX BEIIECTBAX KaK O COENMHEHHUSX Yriepona
6.5 (MeraH, 3TaH, STWJIEH, ALETWIEH, 3TaHOJ, TJMIEPHUH, YKCycHas Kuciota). llonsrue o
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: XKHMpax, OeiKax, yriieBoJax — U MX POJH B KU3HU
YeJIOBEKa
Il Pacuérsl:
7.1 1o popMysIaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOI) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHYECKUM YPAaBHCHHSIM




TemaTnyeckoe mIaHupoBaHue § Kiacce

HazBanue
pasaeJia, TeMbl,
KOJHYEeCTBO
yacoB

OcHOBHOe coep:kaHue

OcHOBHBIE BUIBI
IeATeJILHOCTH
00y4arouuxcs

JyeKTpOHHBbIe (LM pPOBbLIE)
o0pa3oBaTe/bHbIE PeCypChl

Pa3nea 1. IlleppoHadyaabHble XUMHYECKHE NOHATHS

1.1 Xumust  —
BakHasg  00J1acTh
€CTECTBO3HAHUSA U
MPAKTUYECKOU
JIeATEIIbHOCTH
yeJioBeKa

(5 gacoB)

[Ipenmer xumuu. Poib
XUMUH B KU3HU
yernoBeka. XUMUA B
cucreme Hayk. Tema u
BemecrBa. dusnueckue
CBOMCTBA BEILIECTB.
ArperaTHoe COCTOSIHHE

BemectB. Ilomsatue o
MeToJaX IIO3HAHWUS B
XHMHH. Yuctele
BellleCTBA M CMECH.
CnocoObl  paznesneHus
CcMeceH.

XuMHu4YecKH i
IKCIEPUMEHT:
3HaKOMCTBO c

XUMHYECKOU MOCYI0H, ¢
npaBujIaMd  paboOThl B
nabopaTopuu u
nprueMamu oOpalieHus ¢
1a60paTOPHBIM
o0opymoBaHUEM.
®usnyeckue CBOICTBA
o0pa3ioB
HEOPraHUYECKUX
BEIIECTB — METALUIOB U
HemeTayuioB.  CrocoObl
pasaeneHus cMecent
(punsTpOBaHUHE,
BBITIApUBaHUE,
JTUCTHUILISIINS,
xpomarorpadus).
IIpakTnyeckass padora
Ne 1. IIpaBuia paGoThl B
nabopaTopun U MPUEMBI
oOparteHus c
1a60paTOPHBIM
o0opymoBaHUEM.
IIpakTnyeckass padora
Ne 2. Paznenenue
cMecerd (Ha mpuMepe
OYUCTKM  IOBAPEHHOU
COJIN).

PackpsiBath CMBICIT
M3y4aeMbIX
TTOHSATHUH.
PackpeiBath  posib

XUMHUU B IPUPOAE U
J)KU3HU YelIOBEKa, €€
CBS3b C JPYrUMU
HayKamu.
Pasnmuuathe uynCTHIE
BEIIECTBA U CMECH,
OJIHOPOJIHbIE H
HEOJHOPOIHBIE
cmecu.  Pazmnyath
buznveckue "
XHUMUYCCKHEC
SIBIICHUS.
CnenoBartb
ajaropuTMam
HCITOJIb30BaHUS
HKCTIEPUMEHTAIIbHbI
X METOJIOB -
HaOIIOAEHUS u
AKCIIEPHUMEHTA.
HaoOmronats u
OITHCHIBATH
00BEKTHI
MPOBEICHU U
JEMOHCTpAlMi U
1a00paTOPHBIX
OIIBITOB
W3yYECHUIO
buznuecKux
CBOWMCTB  BEIIECTB,
CII0CO00B
pazaeneHus cMmecen
BEIICCTB.

npu

10

[IpoBOaUTH
XUMHUYECKUMN
SKCHEPUMEHT IMpHU
pa3deneHun cMecen
(Ha npuMepe
OYUCTKHU

MOBAPEHHON  COJIN)
B Xo71e

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

but6mmoreka [IOK
https://m.edso0.ru/7f41837¢c
POIII
https://resh.edu.ru/subject/29/
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MPAKTUYECKOU
paboter  Ne 2.
CnenoBartb
paBHIaM
MOJIb30BaHUS
XAMHYECKON
MOCy10 Hu
1a00paTOPHBIM
obopynoBaHueM, a
TakKe  MpaBUaM
oOpareHus c
XUMHUYECKUMHU
BEIIECTBAMHU B
COOTBETCTBUU c
WHCTPYKIIMEH TIpU
BBITIOJTHCHUH
MPAKTUYECKOU
paboter  Ne 1.
BeicTpausarts
pa3BEPHYTHIE
MUCbMEHHbIE u
YCTHBIE OTBETHI C
Onopou Ha
uHpopmanuro U3
yueOHHKa u
CIIPaBOYHBIX
MaTepHaoB,
rPaMOTHO
UCII0JIb30BaTh
W3y4ECHHBIN
TTOHSITUMHBIA
anmnapar
XUMUH.

Kypca

1.2 BemectBa u
XUMHYECKHE
peakuu

(15 gacos)

ATOMBI 1 MOJIEKYJIBI.

XUMHUYECKHE DIIEMEHTBI.

CHUMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocTeie n
CJIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE
yUEeHHeE.

Xumuueckasi opMyia.
BaneHTHOCTH aTOMOB

XUMHUYCCKHUX OJICMCHTOB.

3aKOH ITOCTOSHCTBA
COCTaBa BEILECTB.
OTHOCHUTENLHAS
aToOMHas Macca.
OTHOCHUTENLHAS
MOJIEKYJIIpHasl Macca.
MaccoBast 1o
XUMHUYCCKOI'O 3JICMCHTA
B COCIUHEHUH.

YcraHaBauBaTh
MEKIPEIMETHBIE
CBsa3W.  Pasnmmuath
MMOHATHS  «aTOMY,
«MOJIEKYJIan,
«XUMHYECKUH
JJIEMEHTY.
OnuceiBaTh
buznveckue "
XUMHYECKHE
SIBIICHHS.
HaOnronats u
CpaBHUBATh
CBOMCTBa BEIIIECTB.
CpaBHUBaTH
dusnueckue u
XUMHYCCKHE
SIBJICHMS.
CormocTaBisTh

POIII
https://resh.edu.ru/subject/29/
but6moreka [IOK
https://m.edso0.ru/7f41837¢c
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KonnuecTBo BemecTna.
Mons. MonsipHas macca.
BzanmocBs3b
KOJIMYECTBA, MACCHI U
YHCIa CTPYKTYPHBIX
CIMHUII BEILICCTBA.
Pacuérel mo hopmynam
XHUMUYCCKHX
COCTUHEHUN.
duznueckue u
XUMHYCSCKHE SIBJICHUS.
XuMuUecKas peakuus u
€€ MpU3HAKU. 3aKOH
COXpaHEHHUs MacChl
BEIIECTB. XMMHUYCCKHE
YpaBHEHUS.
Knaccudukamms
XAMHYECKHUX peaKui
(coemuHeHws,
pa3ioKeHus,
3aMeIIeHus, OOMEHaA).
XuMHu4YecKH i
IKCIEPUMEHT:
HaOJIFOIEHUE
¢usnueckux (TIIaBIeHUE
BOCKa, TasHHE JbJa,
pacTupaHue caxapa B

CTyNKe, KWICEHHE U
KOHJICHCAIlUsI BOJbI) U
XUMUYECKUX  (TOopeHue
CBEYHM, MPOKATUBAHUE
MeEIHOU MIPOBOJIOKH,
B3aMMOJICHCTBHE MeJia C
KHCJIOTOM) SIBJICHHM,
HaOJIIOIEHUE n
OITKCaHHE MIPU3HAKOB
MPOTEKAHUS

XUMHYECKUX  pEaKIUi
(pa3noxxeHue  caxapa,

B3aMMO/JICUCTBUE CEPHOM

KHCIIOTBI C  XJIOPHIOM
Oapwus, pasoKeHue
rugpokcuga meau (1)
pH HarpeBaHuH,

B3aUMOJCHCTBHUE XKelle3a
C pacTBOPOM COJIA MEIU
(I1), wHabmromeHue
ONMCAHUE PE3YJIbTATOB
MIPOBEICHUS OIIbITA,
WJUTIOCTPUPYIOIIETO

3aKOH COXpaHECHUS
MAacchl, co3JIaHue

MIPOCTHIC n
CIIOKHBIC BEIIIECTBA.
Onpenenars
BAJICHTHOCTb
aTOMOB B OMHApHBIX
COCIMHCHMSIX.
YMeThb
MIOJIE30BaThCS
ITepuoanueckoit
CHCTEMOM
XHUMHUYECKHX
3JIEMCHTOB
Meunpgeneena
onpeieJICHUU
BaJICHTHOCTH.
OnuceiBaTh COCTaB
MPOCTEUIINX
COCIUHEHHMI IO HX
XUMHUYECKUM
dbopmynam.
CocTaBlsTh
bopMyIBI
OMHapHBIX
COCTMHEHNN
W3BECTHOM
BAJICHTHOCTH
aTOMOB.
MopaenupoBaTb
CTPOCHHE MOJIEKYJ
MeTaHa, aMMHaKa,
BOZIOpO/A,
XJIOPOBOJIOPO/IA.
OnuceiBaTh
MPOCTEUIINE
XHUMUYCCKHEC
peakiuu c
ITOMOIIILIO
XHUMHUYECKHX
YpaBHEHUM.
KnaccudumupoBarts
XHUMUYCCKHEC
peakIuu.
AKTyanu3upoBaTh
3HAHUA 0
pU3HaKaxX
XHUMHYECKHX
peaKLHnii.
CocTaBIiITh
KJIaCCHU(PUKAIMOHH
1503 n
CpaBHHUTEIbHBIC
TaONMIBI U CXEMBI,

JINGE

npu

1o




MoJiee MOJIEKYJT
(IIapoCTep>KHEBBIX).
KonTpoasnass pabdora
Ne 1 o TeME
«BemiectBa u
XUMUYECKHUE PEAKIII.

OTIOpHBIE
KOHCITIEKTHI.
Brraucnsats 10
XUMHYECKUM
YpaBHEHUSAM Maccy
1580071 KOJMYECTBO
BEICCTBA o
W3BECTHOM  Macce

HJIN KOJINYECTBY
BCIISCTBA  OJHOIO
nu3 BCTYMAIOIINAX
580071
MOJTYy4YaloUIuXcsi B
peaKIu BEIIECTB
ITons30BaThCA
uHpopmanueit  u3
JIPYTUX UCTOYHUKOB
JUTSt IMOJITOTOBKHU
KpaTKUX
COOOIIEHUIA.
I'oToBUTH
KOMIIBIOTEPHBIE
Mpe3eHTalUN 1o
TEME.
PaccunteiBaTh
OTHOCHUTEJIbHYIO
MOJIEKYJIIPHYIO
Maccy 10
dopmymnam
BEIIIECTB.
PaccunteiBaTh
MacCOBYIO
XHMHYECKOTO
3JIEMEHTA B
COCIMHEHHH.
PaccuntriBaTh
MOJISIPHYIO ~ Maccy
BEIIIECTBA.
YcraHaBauBaTh
MPOCTEUIINE
¢dopMynbl  BelecTB
10 MacCOBBIM
JIOJISIM DJICMECHTOB

IIOJIFO

Pasznea 2. BaxkHeiilme npeacTaBuTe i HEOPraHUYeCKUX BeleCTB

2.1 Bo3ayx.
Kucnopon.
[TousTue 06
OKCHIgax

(6 gacoB)

Bo3nyx — cmech rasos.

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

Haxoxnenue kucimoponaa
B Tpupoje, Gpusndeckue
1 XHUMHUYECKHE CBOMCTBA
(peaxuu TOpEHUS).

Yuutbcs ~ pemath
UCCIIE0BATENbCKU
M MMyTEM
MOCTaBJICHHYIO
npoOiemy.
Hab6mronate
IIpEeBpaICHUS
M3y4aeMbIX

POIII
https://resh.edu.ru/subject/29/
but6mmoreka [IOK
https://m.edso0.ru/7f41837¢c
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Oxkcunpl. IIpumenenue
kuciopona.  CrocoObl
MOJIyYeHUs! KUCIopoJa B
naboparopuun u
MPOMBIIIIIEHHOCTH.
Kpyrosopot kucinopona
B npupome. O30H —
AJIOTPOITHAS
MoauUKaIUS
KHCIIOpOJa.

Tennooi ahdexr
XAMHYECKOM  pEaKlUH,
TEPMOXUMHUYECKHE
YpaBHEHHS, DOK30- U
SHIOTEPMHUUECKHE
peakuuu. Tomnugo:
yroJib U METaH.
3arpsi3HEHUE  BO3.yXa,
YCUJIEHUE NapHUKOBOIO
addekra, pazpyunieHue
030HOBOTO CJIOSI.
XuMu4yecKuit
IKCIIEPHUMEHT:
KauyeCTBEHHOE
olpezeeHue

COJZIepKaHUsT KHUCIIOpOJIa
B BO34YyXC, IIOJIYYCHHUC,
cobupanue,

pacro3HaBaHue 51
M3y4YCHHE CBOWCTB
KHCIIOPO/Ia,

HaAOJIFOIEHUE
B3aNMOICHCTBHS
BEIIIECTB C KHUCJIOPOJIOM
u YCIIOBUSI
BO3HUKHOBEHUS n
MpEeKpalieHus: TOpeHus
(moxapa),
03HAKOMIJICHHUE c

oOpasramMu OKCHUIIOB U
OINMCAHUE UX CBOMCTB.
IIpakTnyeckass padora
Ne 3. Ilonyuenme wu
cobupaHue KHUCIOPOJa,
M3yYEHUE ETO CBOWCTB.

BEIICCTB.
OnuceiBaTh
CBOMCTBA BEIIECTB B
X0JIe
JIEMOHCTPAIIMOHHOT
0 U J1a0OpaToOpHOTro
AKCTICPUMEHTOB.
Yuutbcs
pacKpbIBaTh
PUYUHHO-
CJICICTBEHHYIO
CBSI3b MEXIY
bu3nIeCKuMHU
CBOMCTBaMH
H3y4aeMoTo
BEIIICCTBA 51
crocodamu ero
coOupaHus.
IIpumeHATH
MOJTYYCHHBIC
3HAHUA
MIPOBEICHUHT
XHMHYECKOTO
SKCTIEPUMEHTA.
YcraHaBauBaTh
CBSI3b MEXIY
CBOMCTBaMH
BEIISCTBA U
MPUMEHEHUEM.
Ot6upath
HEOOXOTUMYIO
nHpopmaruio
pa3HbIX
HCTOYHHUKOB.
I'oToBUTH
KOMIThIOTEPHBIC
Mpe3eHTalUN
TeEME
Hcnonn3oBarn
MEXITPEIMETHBIC
CBSI3H.
Hcmons30BaTh
MPUMEPBl  PEIICHUs
THUIIOB 3aj7ad4,
3aJaYHUKH v
NPUBEIEHHBIMU B
HUX alTOPUTMAaMHU
pereHus 3a7a4.
O06006maTh u
CHUCTEMaTHU3UPOBATH
3HAHUA 00
M3YYEHHBIX

pu

€ro

nus3
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B€IICCTBAxX.

2.2 Bonopon. Bonopon — snement u | Habnronats SAxnacc
[MonsiTue 0 | mpocToe BEIIIECTBO. | AeMOHCTpHpyeMble | https://www.yaklass.ru/p/him
KHCJIOTaxX M colisiX | HaxokJeHue BOIOpOJA | M CAMOCTOSTEIBHO | Ija
(8 gacoB) B Tpupojie, GU3NIEeCKue | MPOBOAUMBIC bubnuoreka [JOK
51 XUMHYECKHE | OIBITHI. https://m.edsoo.ru/7f41837c
CBOICTBa, MpUMeHeHue, | OnuchBaTh
CHocoOBl  TIOJYYEHHUS. | CBOMCTBA
Kucnots! u conu. M3y4aeMbIX
MonspHublii  00BEM | BEIIECTB Ha OCHOBE
ra3os. Pacuérer 1o | HaOmromeHWil 3a HX
XUMHYECKUM MPEBPAICHUSIMH.
YpaBHEHUSIM. Yuurbcs
XuMunuyeckui [POBOAUTH
IKCIIEPUMEHT: XUMUYECKUN
pacro3HaBaHue U | SKCIIEPUMEHT.
H3y4deHue csoiictB | CoOmronars
BOZIOpOAA (ropeHue), | TEXHUKY
B3alMOJIeIiCTBHE 0€30MacHOCTH.
BOJOpoa ¢ okcunaoM | Mcrons3oBaTh
mMeau (II) (Bo3MOXKHO | MeTOZ  CpaBHEHUS
HCIIOJIb30BaHUE npu
BUJICOMATEPHUAJIOB), XapaKTePUCTHKE
HaOroeHne 0Opa3loB | CBOWCTB BEILECTB.
BellecTB KoauyectBoM 1 | ITpoBoauTh
MOIJIb. pacuérsl o
IIpakTnyeckasi padora | ypaBHEHUAM
Ne 4. JlonyueHne U | XMMHYECKHX
coOupaHue  BOJOpOJaA, | PEaKIIHii,
W3Yy4YEHUE €r0 CBOMCTB. | UCIOJIb3YS MOHATHUSA
«MOJISIpHAsi Maccay,
«MOJISIPHBII
00BEMY.
2.3 Bona. dusnyeckue VYcranaBinBaTh Skmacc
PactBopsI. CBOWicTBa BOJBL. Boja | MeXmpeaMeTHBIE https://www.yaklass.ru/p/him
[TonsiTue 06 Kak pacTBOPUTEIND. | CBS3H. VYuutecs | ija
OCHOBAaHUAX PactBopsI. IIPOBOJIUTH Bu6muotexa [JOK
(5 gacoB) Hacelmenusie U | XUMHYECKUI https://m.edsoo.ru/7f41837¢
HEHACHIIIICHHBIE HKCIIEPUMEHT.
PacTBOPBI. Hab6nronats
PactBOopuMOCTB [IpeBpaILECHUA
BEIIECTB B BOJIC. | U3y4aeMBbIX
MaccoBas JIOJIS | BELIECTB.
BeliecTBa B pacTBope. | OnuckiBaTh
XHUMHUYECKHE CBOMCTBA | CBOMCTBA BEIICCTB B

Bonnl. OcHoBauus. Poib
pacTBOpPOB B MPHUPOAE U

B OKU3HH  4YeJOBeKa.
Kpyrosopor Boasl B
npupoje. 3arpsi3HEHUe
IPUPOJIHBIX BOJ.

XoJie
JEMOHCTPAIIHOHHOT
0 U 1abopaTOpHOTO
HKCIIEPUMEHTOB.
Jlenatb BBIBOABI U3
pE3yIIbTaTOB
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OxpaHna wu
MPUPOTHBIX BOJI.
XuMu4ecKui
IKCIEPUMEHT:
HCCIICIOBAHUC
0ocoOeHHOCTEeH
pacTBOpPEHUS BEIIECTB C
pa3IMYHOMN
pPacTBOPUMOCTHIO,
MPUTOTOBJICHUE
pacTBOpOB c
onpeacnEéHHON
MacCOBOM
pacTBOPEHHOTO
BEIIIECTBA,
B3aUMOJEHCTBHE BOJBI C
MeTayulaM (HaTpueM |
KaJbliieM)  (BO3MOXKHO
HCIIOJIb30BAHHE
BHJICOMATEPHAJIOB),
UCCIIeIoBaHNE 00paslioB
HEOPTraHUYECKHUX
BEIIIECTB Ppa3IMYHBIX
KJIacCOB,  HAOIIONEHUE
M3MEHECHUS OKpacku
WHIUKATOPOB B
pacTBopax KHCIOT H
IeI04eH, M3y4YCHHE
B3aUMOJICUCTBUS OKCHIIA
menu (II) ¢ pactBopom
CEepHOM KHUCJIOTHI,
KHCJIOT C MeTallJIlaMH,
peaKuuit
HEUTpaIU3alllH,
MOJIy4eHHUE
HEPaCTBOPUMBIX
OCHOBaHMUI, BEITECHEHUE
OJIHOTO MeTaJula JIPyrum

OYHCTKa

nosen

U3  pacTtBopa  COJIH,
pelenne
AKCIIEPUMEHTAIBHBIX
3a7a4 1 {0) TEeME
«Baxkneime  Kjacchl
HEOPraHUYECKUX
COCIIMHEHUI.

IIpakTnyeckass padora

Ne §. Ilpurorosnenue
pacTBOpOB c
ONPEAECICHHON
MacCcoOBOH nojen
pacTBOPEHHOTO

BE€IICCTBA.

MPOBEAEHHBIX
XUMUYECKHUX
OTIBITOB.
[IpumeHATH
CHUMBOJIMKO-
rpadudeckue
cpencTsa
HaIJISITHOCTH.
Beruucnate
MacCOBYIO JIOJIXO
PpacTBOPEHHOTO
BEIECTBA B
pacTtBope.
IIpurorasnusaTh
pacTBOPbI 3aJJaHHOU
KOHILIEHTpAI1H.
[Tonb3oBaTbcA
uHpopmanueit w3
JIPYTUX UCTOYHUKOB
JUTS MOATOTOBKH
KpaTKUX
COOOIIEHUH.
TI'oToBuTH
KOMITbIOTEPHBIE
Mpe3eHTalUN
TEME.
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KonTpoasnass pabdora

Ne 2 o TeMe

«Kucnopoa. Bogopo.

Bomay.
2.4 OcHOBHBIE Knaccudukanus HccnenoBath Sxiace
KJIACCHI HCOPraHMYECKUX CBOWCTBA https://www.yaklass.ru/p/him
HEOPTraHUYECKHUX coeuHeHUN. OKCHUIBL. | U3y4aeMbIX ija
COEIMHEHUN Knaccudukamms BEILLIECTB. but6moreka [IOK
(11 gacoB) OKCHJIOB: HaOnronats https://m.edsoo.ru/7f41837c

coJIe0Opa3yroIue buznveckue "

(OCHOBHBIE, KHCIIOTHBIC, | XHMUYECKUE

amdoTepHbIe) U | IpeBpaIleHUs

HecoJeo0pasyroiue. U3Yy9aeMbIX

Howmenkmnarypa BEILIECTB.

okcus10B. Pusnueckue u | OnuckBaTh

XUMHYECKHE  CBOWCTBA | XUMHYECKHE

OKCHJIOB. [Tonyuyenue | peakuum,

OKCHJIOB. HaOJIFOJaeMbIe B

OcHoBaHus. xXoz4e

Knaccudukanus JIEMOHCTPALIMOHHOT

OCHOBAHMU: ILIENOYM U | O U JTAOOPATOPHOTO

HEPAaCTBOPUMBIE JKCIIEPUMEHTOB.

OCHOBaHMUSI. Jlenath BBIBOIBI U3

Howmenkmnarypa pe3yJIbTaTOB

OCHOBaHUM. IIPOBEACHHBIX

duznyeckue U | XUMHYECKUX

XUMUYECKHE  CBOMCTBA | OIBITOB.

ocHoBanui. Ilomyuenue | KmaccudumnuporaTtsh

OCHOBaHUM. U3y4aeMble

Kucnorsr. BEIIECTBA.

Knaccudukanus CocraBisTthb

kucinor. Homenknarypa
KHUCIIOT. DHU3NUEeCcKHe Hu
XMMHYECKHE CBOMCTBA
KUCNOT. P akTHBHOCTH

METaJJIoOB H.H.
bekeroBa. Ilomydenue
KHUCJIIOT.

Comu.  Howmenknarypa
cojeil. DU3NYECKHE U
XMMHYECKHE CBOMCTBA
COJIEH. ITonyyenue
CoJIei.

I'eneTnueckas CBSI3b
MEXY KJaccaMu
HEOPTraHUYECKHUX
COCTUHEHUN.
XuMuuecknit
IKCIEPUMEHT:

UCCIIeIoBaHNE 00paslioB
HEOPTaHMYECKUX

(bOopMyJIBI  OKCHJIOB,
KHCJIOT, OCHOBAaHUM,
CoJIei.
XapakTepru3oBaTh
COCTaB U CBOMCTBa
BEIIECTB OCHOBHBIX
KJIaCCOB
HEOPraHUYECKUX
COCIUHCHMH.
3anuceIBaTh
ypaBHEHUS
XHUMHYCCKHX
peaKLHuii.
OcCylecTBISITh
TE€HETUYECKYIO
CBS3b MEXKIY
Kjaccamu
HEOPraHUYECKUX
COCIUHCHMI.
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BEII[ECTB Pa3ITUIHBIX
KJIacCOB,  HaOIoaeHUE
U3MCHEHUS OKpPACKH
WHINKATOPOB B
pacTBopax KHCIOT H
IeJI0YeH, U3y4yeHue

B3aUMOJICUCTBUSI OKCHIIA
menu (II) ¢ pactBopom
CepHOH KHUCJIOTHI,
KUCIIOT C METajljIaMH,
peaxkuuit
HEUTpAJIU3aLIHH,
MOJTy4YEHHE
HEPacCTBOPUMBIX
OCHOBaHMUI, BEITECHECHHE
OJIHOTO METajula Jpyrum

W3  pacTtBopa  COJIH,
pelieHue
AKCTIEPUMEHTAIIbHBIX
3a7a4 1 {0) TEeMEe
«Baxkneime  Kjacchl
HEOPraHUYECKUX
COCIUHEHUI.
IIpakTnyeckass padora
Ne 6. Pemmenne
AKCIEPUMEHTAIBHbBIX
3amaq 15{0) TEME
«OcHOBHBIE KJ1aCCHI
HEOPTraHUYECKHUX
COCTUHEHUI)

KonTposbnasi padora
Ne 3 o Teme
«OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COCIUHEHUI.

Paznean 3. Ilepuognueckmii 3akon u Ilepmoaumyeckasi cucrema xumuuyeckux 3jemeHtos [I.U.
MenpaeneeBa. Ctpoenne aTomMoB. XuMHYeCKasi CBs3b. OQKHMCIMTEIbHO-BOCCTAHOBHUTEIbHbIE

peakumnu
3.1.Ilepuoauuecku | [lepBbie nonbITku | Kmaccudunuporats | Skmace
1 3aKOH U KIIacCU(UKALIUN U3YYCHHBIC https://www.yaklass.ru/p/him
[Tepuoanueckast XUMHUYECKHUX DJIEMEHTOB. | XUMHUYECKHE ija
cucreMa IMonsatue o Trpynmax | anemeHThl u  ux | bubauorexa [HOK
XUMHUYECKHUX CXOJIHBIX 3JIEMEHTOB | COEUHEHUS. https://m.edsoo.ru/7f41837c
anemeHTos J[.H. (menoyHbIe u | CpaBHUBATH
Meunneneesa. [IEJIOYHO3EMEIBHEIE CBOMCTBa BEIIECCTB,
Ctpoenue aToma METaJLIBI, TaJIOTEHBI, | MPUHAUICKAIINX K
(7 gacos) WHEPTHBIC rasbl). | pa3HbIM  KJIaccawm;
DIEMEHTHI, KOTOpBIC | XUMUYECKUE
00pa3ytoT amQOTEepHBIE | JEMEHTHl  Pa3HBIX

OKCHJIbl U TUJIPOKCH/IBI.

TPyIIL
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[lepuonuueckuii 3aKoH.
[Iepuonnueckas
CUCTEMa  XUMHUYECKHX
3JIEMEHTOB J.1.
Meuneneesna.
Koporkonepuognas u
JUTMHHOTIEPUOIHAS
¢dopmbl [lepronndeckoit
CHUCTEMBl  XUMHUYECKHX
3JIEMEHTOB J.1.
MenneneeBa. Ilepuonbl
u rpynnsl. Ousndyeckui
CMBICIT MTOPSIAKOBOTO
HOMEDA, HOMEPOB
nepuosa W TPYIIbI
AJIEMEHTA.

Ctpoenue aTOMOB.
CocraB aTOMHBIX sifEp.
W3oronsl.  DnIEKTPOHBI.
CTpoeHMe 3JIEKTPOHHBIX
00oJouex aTOMOB
nepBbIx 20 XUMHYECKUX
AJIEMEHTOB
ITepuoanueckoit
CHUCTEMBI
Meunneneesna.
XapakTepucruka
XUMHYECKOTO 3JIEMEHTa
0 €ro TOJIOKEHUI0 B

AN

ITepuoanueckoit
CHUCTEME J.N.
Meunneneesna.
3aKOHOMEPHOCTH
H3MCHCHMS paauyca
aTOMOB XAMUYCCKHX
3JIEMEHTOB,
METaTHYSCKUX u
HEMETaJNIMISCKIX
CBOMCTB IO TpylmaMm u
MepruoaM.

3HadcHUE
[lepuoauueckoro
3aKOHAa U
ITepuoanueckoit
CHCTEMBI  XHMHUYCCKHX
9JIEMEHTOB IS
pa3BUTUS  HAyKu U
MPaKTUKH. H.N.
MenneneeB — y4éHblil U
rpakIaHuH.
XuMuuecknit

IKCIICPUMEHT:

YcranaBauBaTh
BHYTpH- n
MEKIPEIMETHBIE
CBSI3H.

OmnuceiBaTh u
XapaKkTepU30BaTh
CTPYKTYPY TaOJIUIIBI
«IIepnognueckas
cucTeMa
XHUMUYCCKHX
3JIEMEHTOB
Menneneenay
(kopoTkas ¢opma).
Paznmuuats
MEePUOJbI, TPYIIIHI,
TJIaBHBIC u
MOOOYHBIE
NOATPYTIIIHIL.
XapakTepus3oBaThb
XHUMHYCCKHE
3JIEMCHTEI 10
ITOJIOKESHHUTO B
[lepuoanueckon
CHCTEME .M.
Menpeneena.
MopaenupoBaTb
CTpPOEHHUE aToMma.
Onpenenars
ITOHATUS
«XUMHAYECKUH
BJIEMCHTY,
«TIOPSIAKOBBIN
HOMEPY», «MacCOBOE
YHCIIO», «HA30TOIY,
«OTHOCHTCIbHAS
aTOMHas  Maccay,
«QIIEKTPOHHAs
000J10YKa»,
«QIIEKTPOHHBII
CIIOI». Hematn
YMO3aKJIIOUEHHUSI O
XapakTepe
W3MEHEHHS CBOICTB
XHUMHYCCKHX
3JIEMCHTOB v
YBEIIMYECHUEM
3apsiIoB  aTOMHBIX
sanaep.
CtpyKTypHpOBaTh
MaTtepuall O KU3HU
u JIeSITEIbHOCTH
.M. Mengeneena,

LWL




H3y4YeHHue 00pasioB
BEILIECTB METAJIOB U
HEMETAJIJIOB,
B3aMMO/JICHICTBUE

THAPOKCHIA IIMHKA C
pacTBOpamMu KUCIOT H
HIEJIOYEH.

00  yTBEepXICHUU
yUeHus 0
NEPUOAUYHOCTH.
OTtOupars
uHpopmanuro U3
JIPYTUX UCTOYHHUKOB
TUIS MOJITOTOBKU
KpPaTKUX
COOOIIIEHUH.
T'oToBUTH
KOMITBIOTEPHbBIE
pe3eHTAINH 1o
TeMe

3.2 XumMnueckast
CBSI3b.
OKHUCIIMTENIBHO-
BOCCTAHOBUTEIbH
pie peakiuu (11
YacoB)

Xumuueckas CBS3b.
KoBanentnast (mossipHas
U HENoJIsIpHasl) CBSI3b.
DIIEKTPOOTPUIIATETBLHOC

Tb XUMHYECKHX
9JIEMEHTOB. HNonnas
CBS3b.

CrenecHb OKHCJICHMS.
OKHCIIMTENIBHO-
BOCCTaHOBHUTECIIBbHEIC
peakuuu. IIponeccel
OKHCJICHHS u
BOCCTaHOBJICHHS.
Oxucnurenn n
BOCCTAaHOBUTEIIH.
XuMHu4YecKH i
IKCIEPUMEHT:
MPOBEJICHUE OITBITOB,
WJUTIOCTPUPYIOLIUX
MIPUMEPbI
OKHUCJIUTEIBHO-
BOCCTaHOBHUTEIBHEIX
peakiui (ropenue,
peakiMu  pa3oKeHHUs,
COCTMHECHUS ).
KonTposbHasi pabora
Ne 4 10 TeEME
«XuMuueckas CBS3b.
OKUCINTEIIBHO-
BOCCTAHOBUTECIIbHEIC
peaKIum».

HTorosas
KOHTPOJIbHAsE padora

0 Kypcy XuUMHUH 3a &
KJ1acc.

PasrpannuuBarh
MOHATUSA
«XUMHYECKas
CBA3bY,
«KpUCTAINYECKAast
pemETKaY.
O0600maTe MOHATHUS
«KOBAJIEHTHAas
HETOJISIPHASI CBSI3bY,
«KOBAJIEHTHAas
MOJISIPHAsL ~ CBSI3bY,
«MOHHAsl  CBS3bY,
«MOHHAs
KpUCTAJUTMYECKas
pemeéTKay,
«aTOMHas
KpUCTAJUTMYECKast
pemETKaY,
«MOJIEKYJIsIpHast
KpUCTAJUTMYECKas
pemeéTka».  YMeETh
COCTaBJISITh  CXEMBI
o0pazoBaHUs
BEIL[ECTB c
Ppa3InYHBIMU
BUJIaMU
XUMHYECKON CBSA3H.
Ymetp
XapaKkTepu30BaTh
CBOICTBA BEILIECTBA,
3Hast €ro
KPUCTAJUIMYECKYIO
pEIETKY.
MoaenupoBatb
CTPOCHHE BEUIECTB
C KOBQJICHTHOM WU
MOHHOU CBSI3bIO.
Onpenendarsb
CTENEHb OKHUCJIEHUS

Sknacc
https://www.yaklass.ru/p/him
iia

bubmunoreka LIOK
https://m.edsoo.ru/7f41837c
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DJIEMEHTOB.
CocTaBlsTh
(GbopMyJIBl  BEIIECTB
(0] CTCIIEHH
OKHCJICHHUS
3JICMEHTOB.
O000mars HOHATHSI
«OKHUCIIUTEIIbY,
«OKHCJICHUE),
«BOCCTAHOBHUTEIIbY,
«BOCCTAHOBJICHHUE.
Pacmnio3nasarts
YpaBHEHUS
OKHCIIMTEIIbHO-
BOCCTAHOBUTEJIHHEI
X peaKLHnid.
PaccraBnsate

K03 (pPHULIHEHTHI
METOI0M
3JIEKTPOHHOTO
Oananca.

HToro 68 yacos

IIpakTH4eckue
padoThI - 6
KonTposbHbie padoTbl
-5

TemaTuueckoe mIaHMpoBanue 9 Kiace

Ha3Banmue OcHoBHOe OcHOBHBIE BUbI daekTpoHHbIe (UU(pPOBbHIE)
paszaena, TeMbl, cojiep:KaHme AeATETbHOCTH o0pa3oBaTeIbHbIE PeCypChl
KOJINYECTBO YaCOB 00y4Yaromuxcs
Pa3znea 1. BeniecTBO M XUMHYeCKHE peaKIun
1.1 IloBropenue u | Ilepuoguueckuii Knaccudunuposatsb bubmmoreka [IOK
yriyoieHue 3HaHuil | 3akoH. [lepuoaudeckas | H3ydCHHBIC https://m.edsoo.ru/00adb59e
OCHOBHBIX Pa3/IejiOB | CHCTEMa XHMMHUYECKHX | XUMHUYECKUE AJIEMEHTHI | SKiacc
Kypca 8 kimacca 3JIEMEHTOB OAWN. |u  wux coemuHenus. | https://www.yaklass.ru/p/him
(5 gacoB) MeHeneena. CpaBHHMBaTh CBOWCTBa | ija
Ctpoenue aTOMOB. | BEIIECTB,
3aKOHOMEPHOCTH B | IPUHAIISHKAIINX K
U3MEHCHHH  CBOWCTB | pa3HbIM KJiaccam;
XUMHYCCKHX XUMHYCCKHE JICMEHTBI
JJIEMEHTOB MEPBBIX | Pa3HBIX TPYIIIL.

TpEX MEPUOAOB, KaJIUs,

KaJIbIIUS u 1504
COE€IUHEHUI B
COOTBETCTBUU C

ITOJIOKCHHUEM

O000mare  HOHATHSA
«KOBaJIEHTHAs
HETIOoJISIpHAsT

«KOBaJIEHTHAs

HIOJISIpHAS

CBSI3bY,

CBSI3bY,
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3JIEMEHTOB B
[lepuonnueckon
CHCTEME U CTPOCHUEM
HUX aTOMOB.
CTtpoeHue BellecTBa:
BUJIBI XUMHYECKOHU
CBSI3H. Tunbr
KPUCTAJUTMYECKUX
pEMETOK, 3aBUCUMOCTD
CBOMCTB BeIIECTBA OT
THIIA

KPUCTAJUINYECKOU

«MOHHAs CBA3bY,
«MOHHAs
KpUCTAJUTMYECKas
pelETKa»,  «aToOMHas
KpUCTAJUTMYECKas
pemeéTKay,
«MOJIEKYJISIpHas
KpUCTAJUTMYECKast
peLIETKa. YMeTh
COCTaBJISITh CXEMBI

00pa3oBaHusl BEIIECTB
C pa3jInuHbIMU BUAAMU

pemETKH U BUAA | XUMUYECKON CBS3U.
XAMHUYECKOU CBSI3H. Ymerp
Knaccudukanus U | XapaKkTepu30BaTh
HOMEHKJIaTypa CBOMCTBAa  BEIIECTBA,
HEOPraHUYECKHUX 3Has €ro
BEIECTB. XUMHUYECKUE | KPUCTAILUTUYECKYIO
CBOMCTBA BEIIECTB, | PEIIETKY.
OTHOCSIIIHUXCSA K | CocTaBnsite (QopMyIbl
pa3lIMYHBIM  KJIaccaM | OKCHUJIOB, KHCIIOT,
HEOPraHUYECKUX OCHOBAaHMH, coJiei.
COCIMHECHUH, XapakTepus3oBaTh
TEHEeTUYeCKass  CBS3b | COCTaB M CBOMCTBA
HEOPTraHUYECKHUX BEILIECTB OCHOBHBIX
BEIIECTB. KJIaCCOB
KontpoabsHas paGora | HECOPraHMYECKUX
Ne 1 1o TEME | COSTUHEHUN.
«IIoBTOpEHHE U | 3anuchIBaTh
yrayOneHue  3HaHWM | ypaBHEHHS
OCHOBHBIX  PAa3/eliOB | XUMHUUECKUX PEaAKIIHil.
Kypca 8 Kiaccay. OcCylecTBISITh
TEHETUYECKYI0  CBS3b
MEXIY KJIacCaMHU
HEOPTraHUYECKHUX
COCTUHEHUN.
YcTaHaBIMBAaTh
BHYTpH- u
MEXITPEIMETHbBIC
CBS3U.
CocraBisiTh CXEMBI,
TaOJIMIIEI, OTIOpPHBIC
KOHCIICKTHI,
AJITOPUTMBI.
BeimonHate  pacd€rsl
o YPaBHEHUSM
peaKLHii.
1.2 OcHoBHBIE Knaccudukamms Hcnonb3oBath BHYTpHU- | bubnnoTteka [JOK
3aKOHOMEPHOCTH XUMHUYECKHX PEAKIHi | U MeXIpeaMeTHbie | https://m.edsoo.ru/00adb59e
XUMHYECKUX o pa3IUYHBIM | CBSI3H. Onpenensars | POII
peaxuuit npu3HaKkaM (IO YUCIY | MOHSATHS «reroBoi | https://resh.edu.ru/subject/29/
(4 gaca) " coctaBy | ahdexr peakmuny, | Axmacc
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Y4aCTBYIOIINX B
peakuuu BEIIeCTB, IO
TeroBoMy  3ddexry,
o U3MEHEHUIO
CTENEHEH OKHCIEHUS
XUMHYECKHX
3JIEMEHTOB, o
00paTuMocCTH, o
Yy4acTHUIO
KaranuszaTopa). OK30-
U SHIOTEPMHYECKUE
peakuuu,
TEPMOXUMHUYECKHE
YpaBHEHHS.

[lonsiTue o ckopoctu
XAMHUYECKON PEAKLIHH.

ITonsiTHe 00
00paTHMBIX u
HEOOPaTUMBIX
XUMHYCCKHX
peakuusx. [lonstue o
TOMOTCHHBIX u
reTepOreHHBIX
peakuusix. [lonstue o
katanuse. Ilonstue o

XUMUYECKOM
paBHOBecuu. DaxkTopHI,
BIIUSIFOIIINE Ha
CKOPOCTb XHMHYECKOU
peaKkIuu U MOJIOKEHUE
XUMHUYECKOTO
paBHOBECHS.
OKHCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE
peakiuu,
AJICKTPOHHBIA ~ OayaHc
OKUCITUTEIBHO-
BOCCTAHOBUTEIbHOMN
peakuuu. CocraBieHue
ypaBHEHUU
OKUCITUTEIBHO-
BOCCTAHOBUTEJIbHBIX
peaKkuuit c
HCITOJIb30BAaHUEM
METO/Ia BJIEKTPOHHOTO
OanaHca.
XuMHYeCKH I
JIKCIEPUMEHT:
03HAaKOMIJICHHE c
MOJEIIAMHU
KPUCTAJUTMYECKUX
pemETOK

«TEPMOXUMUYECKOE
ypaBHEHUEY,
«OK30TE€pMHUYECKas U
SHAO0TEPMUYECKAS
peaKkuum,
«TOMOTEHHast
cucTeMay,
«reTeporeHHas
CHUCTEMa», «CKOpPOCTh
peaKIm,
«XAMHYECKOE
paBHOBECHEY.
CocraBiATh
TaOJIMIIEI,
KOHCIIEKTHI,
AITOPUTMBI.
BbImosiHATE  pacuérsl
N0 TEPMOXUMHUYECKUM
YPAaBHEHUSAM DPEaKLHM.
Hcnonb3oBath
AITOPUTMBI
peuieHuy 3aay.

CXEMBI,
OMOpPHBIE

pu

https://www.yaklass.ru/p/him
ija
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HEOPTraHMYECKUX
BCIICCTB — MECTAJIJIOB U
HeMeTauioB (rpadura

W anMasa), CIIOXKHBIX
BEIIIECTB (xmopuna
HaTpusi),

UCCIIeJOBaHHE

3aBUCUMOCTHU CKOPOCTH
XUMHYECKOM peaKkuu

oT BO3JICHCTBUS

pa3MuuHbIX (HaKTOPOB,

MPOBEJCHUE  ONBITOB,

WJUTFOCTPHUPYIOLTUX

MPUMEPHI

OKHCJIUTENLHO-

BOCCTaHOBUTEIBHBIX

peakiui (ropenue,

peaKuuu pa3noKeHus,

COCTUHCHMUS).
1.3 Teopus [IpoBoUTH PoOII
DNEKTPOIUTHYECKA | DICKTPOTUTUYECKON HaOIIOEHUS 3a | https://resh.edu.ru/subject/29/
s1 TUCCOLIMAIIHSL. JYICCOIIHAIINH. rmoBeIcHHuEeM BeriecTB B | bubanoreka [JOK
XuMHUecKue DIEKTPOIUTHI U | pacTBOpax, 3a | https://m.edsoo.ru/00adb59e
peakiuu B HEAJICKTPOJIUTHI. XHUMHUYECKHUMU SIknacc
pacTBopax Karnomnsr, AQHUOHBI. | pEaKIUIMH, https://www.yaklass.ru/p/him
(8 wacoB) MexaHu3m POTEKAIOIIUMHU B | ija

JUCCOITMAIIMU BEILECTB | pacTBOpax. JlaBaTh

C Pa3IMYHBIMU BUJIAMU | OTIPEACIICHHUS] TTOHSITHIA

XHUMUYCCKOU CBSI3H. | «IJIEKTPOIIUTY,

CreneHp CHEDIJICKTPOIHUT,

JIHCCOIIHAIIHH, «OIEKTPOTUTHYECKAS

CunpHple H  claOble | TUCCOIAAIIUS.

DIIEKTPOJIUTHI. Paznuuath IIOHATHE

Peakinu WOHHOIO | «AOHY. 0O0600mare

obMeHa. VCnoBUs | NOHATHA «KaTHOHY,

MPOTEKAHUsI peakuui | «aHuon». MccnenoBarh

HOHHOTO oOMeHa, | CBOMCTBA  PacTBOPOB

MTOJIHBIC U | BJIEKTPOJIUTOB.

COKpallléHHbIe MOHHBIE | ONKUCHIBAaTh CBOMCTBA

YpaBHEHUS  PEaKIUil. | BEIIECTB B X0Je

CaoiicTBa KHUCJIOT, | AEMOHCTPAIUOHHOTO M

OCHOBaHUI W cojeil B
CBETE MpEJCTABICHUN
00 JIEKTPOINTHIECKOM
JIMCCOITHAITHH.
KauyectBeHHBIE
pe€akuuu Ha  HOHBIL.
[lonsTue o rupponuse
CoJIei.

XuMuuecknit
IKCIMEPUMEHT:

71a00paTOpPHOTO
IKCIIEPUMEHTOB.
Cobmtonate  mpaBumiia
TEXHUKA
0€30IacCHOCTH.
XapakTepru3oBaTh
YCIIOBUS TECYCHHUS
peakuuii B pacTBOpax
AIIEKTPOJIUTOB 10
KOHIIA. 0O0600mare
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UCCIIEJOBaHHE
AJIEKTPONPOBOAHOCTH
pacTBOpOB  BEUIECTB,
npoiiecca
JTUCCOLMAIIMU  KHUCIIOT,
menoue W coJeu
(BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO
MaTepHayoB),
MPOBEJCHUE  ONBITOB,
WUTIOCTPUPYIOIINX
MPU3HAKU TMPOTEKAHUs
peaxkuuit HOHHOTO
oOmena (oOpazoBaHue
ocaJika, BbIJIEJICHHE
rasa, oOpa3oBaHme
BOJIbI), paclo3HaBaHUE
HEOPTraHUYECKHUX
BEILIECTB C IOMOIIbIO
KauyeCTBEHHBIX
peakuuii  Ha
pelieHue
AKCTIEPUMEHTAIIbHBIX
3ajad.
IIpakTuyeckas
padora Ne 1.
«Pemenune
AKCIIEPUMEHTAIIbHBIX
3a1a4u»
KonTpoasHnas pabora
Ne 2 o Teme
«DNEKTPOIUTHIECKAS
JUCCOIUAIIUS.
XUMHUYECKUE PEaKIuu
B PacCTBOpPAX)»

HOHEI,

3HaHUS O pPacTBOpaXx.
CocTaBlsTh
KJ1accu(prKaMoOHHbIE
CXEMBI,
CpaBHUTEIbHBIC n
o0oOmmaronue
TaOJIULIBIL.
PacnoznaBarp peakiuu
HOHHOTO oOMeHa.
CocTaBisiTh  HMOHHEBIE
YpaBHEHUS  pEaKIUi.
CocTaBlsTh
COKpalIEHHbIE HOHHBIC
YpaBHEHUs  PEaKLMM.
Ot6upath
UHPOPMALINIO u3
JIPYTUX  HWCTOYHUKOB
JUISt IMOJTOTOBKH
KpPaTKUX  COOOIICHHH.
I'oToBUTH
KOMITbIOTEPHBIE
MIPE3CHTAIIUHN T10 TEME.

Pa3gen 2. HeMeTa/JILI M UX CO€IHUHEHUS

2.1 O6mas
XapaKkTEepUCTUKA
XHUMHUYECKHX
ssieMeHToB VIIA-

rpynmnsl. ['agorensl
(4 gaca)

OO6mmas
XapaKTepUCTUKA
raJIoreHOB.
OcobenHoctu
CTpOECHUS aTOMOB,
XapaKkTepHbIE CTENECHU
okucineHusa. CrtpoeHue
u ¢busnyeckue
CBOICTBA MPOCTHIX
BCIICCTB — T'aJIOTC€HOB.
XUMHUYECKUE CBOMCTBA

HA TpUMepe  XJopa
(B3aumoielicTBHE c
METalJIaMH,
HEMETaJIaMH,

HIeJIOYaMHM ).

XapakTepru3oBaTh
XUMUYECKHE AJIEMEHTHI
MalbIX TEepUoJOB IO UX
MOJIOKEHUIO B
[Tepuoanueckoil cucreme.
Ornpenendarsb CBOMCTBa
BEIIECTB HCXONIi U3 HX

KPUCTAJUTMYECKOTO CTPOCHUSI.
O0600mars 3HaHUS U JeaTh
BBIBOJIbI O 3aKOHOMEPHOCTSX
U3MEHEHUN CBOMCTB
HEMETaJUIOB B Mepuojax u
rpynmnax ITepuoanueckoit
cucreMbl.  IIpornosupoBarb
CBOWCTBA HE  H3YYECHHBIX
AJIEMEHTOB U UX COEAMHEHUM

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

Bbu6nuoreka [JOK
https://m.edso0.ru/00a
db59e

SIxnacc
https://www.yaklass.ru

[p/himija
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XJ10poBOAOPO.

ConsHas KHCIIOTa,
XMMHYSCKHE CBOMCTBA,
MOJIy4eHHeE,

MIpUMEHEHHE.

Henicteue xmopa u
XJIOPOBOJIOPOJIA Ha
OpraHu3M  YeJIOBEKa.

Baxneilmme XJopuasl
U HUX HaxXOXICHHC B
MpUpoeE.
XuMuuecknit
IKCIEPUMEHT:
u3yuyeHue  oOpasioB
HEOPraHUYECKUX
BEIIECTB, CBOMCTB
COJISTHOM KHCIIOTHI,
MIPOBE/ICHHE
Ka4eCTBCHHBIX
peakuuii Ha XJIOPHUI-
HOHBI WM HaOIIOIEHNE

MPU3HAKOB ux
MPOTEKAHUS,  OMBITHI,
OTpakarolue
dusnueckue U
XUMHYECKHE CBOWCTBA
TaJIOTeHOB u 1704
COCTMHEHNN
(BO3MOXKHO
UCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB),
03HAKOMJICHHE c
oOpa3iamMmu  XJIOPHIOB
(rajoreHuI0B),
IIpakTuyeckas

padora Ne 2 no Teme
«lonyuenue cossHOU
KUCIIOTBI, U3YUECHHE €€
CBOWCTB»

2.2 O6mas
XapaKTepUCTUKA
XUMHUYECKHUX
sanemeHToB VIA-
rpynnsl. Cepa u eé
COCIMHEHUS

(6 gacon)

Ob6mas
XapaKTepUCTUKA
3JIEMEHTOB VIA-
rpymnmbl. OcoOeHHOCTH
CTpOECHUS aTOMOB,
XapaKkTepHbIE CTENECHU
okucineHusa. CrtpoeHue
u ¢busnyeckue
CBOICTBA MPOCTHIX
BEILECTB — KHUCJIOPOJIa
U cepbl. AJUIOTPOITHbBIE
Mo auuKaIIN

KHACIIOpO/Ia W CEpHI.

3HaHUU 0
3aKOHE

Ha  OCHOBE
[Iepuonnueckom
J.1.Menneneena.

Henars pacy€Tsl o
XUMUYECKUM  YPaBHEHUSIM,
€CJIM OJIHO U3 pearupyromumx
BEIISCTB JaHO B H30OBITKE,
BBIYHCIIATH MAaCCOBYIO [IOJIIO
BBIX0/1a TPOJIYKTA PEAKLIUH.
OtOupare wuH(pOpMAIMIO U3

JIPYTHX  WCTOYHUKOB  JUIS
MIOATOTOBKHU KpaTKUX
COOOIIEHUA. I'oToBHUTE
KOMIIBIOTEPHBIE MPE3CHTAIINH
10 TEME. HaOmronats
JEMOHCTPHUPYEMbIE 51
CaMOCTOSTENIHHO
MPOBOJAMMBIE OTIBITHI.
Cobmonatp npaBuja

TEXHUKU 0€30I1aCHOCTH.
OnuceiBaTh CBOMCTBA
W3y4aeMbIX  BEIIECTB  Ha
OCHOBE HAOIIOACHUM 3a HX
MIPEBPAIICHUSIMHU.
AHanu3upoBarthb CBOMCTBA
HEMETAaJUIOB 1O TMOATPYIIaM.
O0o00mary 3HaHUd U OelaTh
BBIBOJIBI O 3aKOHOMEPHOCTSIX
W3MEHEHHUH CBOMCTB
HEMETa/UIOB B TMeEpUojax |

rpymnmax [Iepuoanueckoit
CHCTEMBI.

3anuceIBaTh ypaBHEHUS
OKHCIIUTEIBHO-

BOCCTAaHOBUTEIBHBIX PEaAKIIHA
U peaKkuii HOHHOTO OOMEHa.
CocTaBlsTh
KJIACCH(PUKAIMOHHBIC CXEMBI,
CpaBHHUTEIbHBIC 51
o0o0I1maromue TaOJIHIEI,
OTIOPHBIE KOHCTICKTHI.

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

Bbu6nuoreka [JOK
https://m.edso0.ru/00a
db59e

SIknacc
https://www.yaklass.ru

/p/himija
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XUMHUYECKUE CBOMCTBA
cepsl.  CepoBopopon,
cTpoeHue, (hu3ndecKue
u XUMHUYECKHE
CBOMCTBA. OKcuael
cepbl Kak
peICTaBUTENN
KHUCIIOTHBIX ~ OKCHJIOB.
Cepnas KHUCJIOTA,
dusnueckue U
XHMHYECKHE CBOMCTBA
(oOmme KaK
Ipe/CTaBUTeNs Kiacca
KHCIIOT u
crienuduaeckue).
XUMHYECKUE pPEAKLINH,
Jexalue B OCHOBE
MPOMBIIIIICHHOTO
cnocoba  MOTyYCHHS
CepHOH KHUCJIOTBI.
IIpumeHnenune cepHOU
KHUCJIOTBHI. Conun
CEepHOM KHUCJIOTHI,
KayeCTBEHHAasl peaKuus
Ha Cynb(aT-uoH.
Haxoxnenue cepsl u
€€  COCOUHEHUHM B
npupoae. XUMHUYECKOE
3arpsi3HeHue
OKpYXKalolien  cpeasl
COCTUHEHUSIMU  CEPBI
(KUCTIOTHBIE  JTOXK]IH,
3arpsi3HEHUE BO3AyXa U
BOJOEMOB),  CITOCOOBI
€ro IPeIOTBPAIICHHUS.
XuMu4yecKui
IKCMEPUMEHT:
03HAKOMJICHHE c
oOpa3iamu cepsl U eé
COETUHEHUSIMU
(BO3MOXKHO
UCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB),
HaOII0ZIcHUE TIpolecca
oOyriiMBaHUs  caxapa

OJ NENUCTBUEM
KOHLICHTPUPOBAHHOU
CepHOH KHUCJIOTHI,

HN3YUCHUC XUMHNYCCKUX
CBOMCTB pa30aBlICHHON
CEepHOM KHUCJIOTHI,
IPOBEJICHHE




Ka4eCTBEHHOM
peakuu Ha cynbdar-
WOH MW HaOmoneHue

npu3HaKa eé
POTEKaHUs,

2.3 Obmas Oo6mas
XapaKTepuCTUKA XapaKTepUCTUKA
XUMHYECKUX AJIEMEHTOB VA-
anemeHToB VA- rpymibl. OcoOeHHOCTH
rpynnsl. A30T, CTpOCHUS aTOMOB,
dbocdop u ux XapaKkTepHBIC CTETICHH
COCIUHCHMUS OKHCJICHHS. A3sor,
(7 gacoB) pacrpocTpaHeHHe B

npupoze, uznueckue
u XUMHYECKHE
cBoiictBa. Kpyrosopor
azoTa B IPUPOJE.

AMMuak, ero
buznveckue u
XMMHYECKHE CBOMCTBA,
MOJTYYCHHUE u
IIPUMEHEHHE. Conu
aMMOHWUS, 170:4
dusnueckue u
XHMMHYECKHE CBOMCTBA,
MIpUMEHEHUE.
KauectBennas
peakiusi Ha  HOHBI
aMMOHHSL. A3zotHas
KHCIIOTa, eé
MOJTy4dCHHE,
dusnueckue u
XHUMHUYECKHE CBOMCTBA
(oOmme KaK
MpPEACTaBUTENS KJlacca
KHCJIOT u
cnenupuIecKue).
Hcnons3oBanue

HUTPAaTOB M  COJIeH
aMMOHHSI B KauecTBe
MUHEPATBHBIX
yIOOpeHMIA.
XuMu4eckoe
3arpsisHEHHe
OKpYXarollel  cpenasl
COCIMHEHUSIMU ~ a30Ta
(KUCTIOTHBIC  JTOXKJIH,
3arpsi3HEHUE BO3AYyXa,
MOYBBI M BOJIOEMOB).
docdop, aIOTPOITHBIC
Mo auuKaIII
dbocdopa, buznveckue

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

bu6mmoreka [IOK
https://m.edsoo.ru/00a
db59e

SIkaacc
https://www.yaklass.ru
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U XUMHUYECKHE
CBOMCTBA. Oxcup
dbocdopa (V) "
docdopHas  kmcrnora,
buznveckue u
XMMHYECKHE CBOMCTBA,
MOJTyYeHHeE.
Hcnonb3zoBanue
docharoB B KadecTBe
MUHEPATBHBIX
yIOOpEeHMIA.
XumMuecKkui
JIKCIIEPUMEHT:
03HAKOMIJICHHE c
bu3nIecKuMu
CBOMCTBaMH a3oTa,
dbocdopa " 170'¢
COEMHECHUI
(BO3MOXKHO
HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB),
oOpasmamMu a30THBIX U
dochopHBIX
yIoOpeHuH,
MOJIy4eHHeE,
cobupanue,
pacno3HaBaHUE u
M3y4YCHHE CBOWCTB
aMMHaKa, MpPOBEICHUE
KauyeCTBEHHBIX
peaKkuuit Ha HOH
amMmoHus u (ocdar-
MOH U  HU3Yy4YeHHUE
MPU3HAKOB ux
MPOTEKAHUS,
B3aUMOJICUCTBHE
KOHLICHTPUPOBAHHOU
AQ30THOM KHCIOTBI C
MeEJIbIO (BO3MOXKHO
HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB)
IIpakTnyeckas
padora Ne 3.
«lTonyuenne ammuaxa,

U3y4YeHue ero
CBOMCTB»

2.4 O0mas OoOmras

XapaKTEePUCTUKA XapaKTEePUCTUKA

XUMHUYECKHX DJIEMEHTOB IVA-

aneMeHTOB [VA- rpymibl. OcoOeHHOCTH

rpyMIbl. YTIEpOa U | CTPOEHUSs aTOMOB,

KPEMHUI U UX

XapaKTepHbIE CTENEeHH

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

ect/29/

bu6mmoreka [IOK
https://m.edsoo.ru/00a
db59e
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COCIUHCHUS
(8 gacoB)

OKHCJICHUA. YTJIEpoa,
AJJIOTPOIIHbIE
MoauUKaIIH,
pacrpocTpaHeHue B
npupojae, (usudecKue
51 XHMUYCCKHE
cBoOMCTBa. AncopOrus.
Kpyrosopot yraepona
B npupone. OKcuasl
yriepona, X
buznveckue u
XMMHYECKHE CBOMCTBA,
NEUCTBHE Ha JKUBEIE
OpraHU3MBbl,
MOJTYYCHHUE n
MIpUMEHEHUE.
DKOJIOTHIECKHUE
po0OJIeMbl, CBSI3aHHBIC
C OKCHUIIOM yTiepoja
(Iv), TUTIOTE3a
r100aIbHOTO
MOTEIVICHUS KJIMMATa,
MapHUKOBBIA A (DEKT.
YronpHas KHUCIOTA |

eé COIIH, HuX
buznIeckue u
XMMHYECKHE CBOMCTBA,
MOJTy4YEHHE u
MIPUMEHEHUE.
KauectBennas

peakiusi Ha KapOoHAT-
noHbl. Vcronp3oBanue
KapOOHAaTOB B OBITY,
MEJIUITUHE,
MPOMBIIUICHHOCTH U
CEIIbCKOM XO03SIMCTBE.

IIepBoHavasbHbIE
MOHSTUS 00
OpraHUYECKUX
BElleCTBaX Kak o
COCTMHEHUSIX
yriepoja (meTaH,
9TaH, STUJIEH,
aleTHIIEH, 3TaHoO,

[JIMIEPUH,  YKCYCHas
kuciota). [lpuponnsie
UCTOYHUKHU
YTJIEBOAOPOIOB
(yromp,  NIPUPOIHBIN
ra3, He)Thb), TPOTYKTHI
ux nepepadoTKu
(OeH3uH), UX poOIb B

Sknacc
https://www.yaklass.ru

/p/himija
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OBITY "
HPOMBIIIJICHHOCTH.
[TousTue o
OMOJIOTHYECKH BaKHBIX
BEILIECTBAX: KUPAX,
Oenkax, yrieBojax — u
UX pOJIM B IKU3HU
YyeJI0BeKa.

MarepuaiibHoe
€MHCTBO
OpraHUYECKHUX "
HEOPTraHUYECKHUX
COCTUHEHUN.
Kpemuuii, ero
buznveckue u
XMMHYECKHE CBOMCTBA,
MOJIyYeHUE u
MIpUMEHEHUE.

CoenvHeHHs KpeMHUs
B mpupome. OoOmue
MPEICTaBICHHUS 00
okcune kpemuus (IV)
u KPEMHHEBOU
kucnore. CHIHKaThI,
UX HCIIOJb30BaHHE B
OBITY, B
MPOMBINIIICHHOCTH.
Baxmneiiue
CTPOUTEIIbHBIE
MaTepHuaybl: KepamMHuKa,
CTEKJIO, IIEMCHT,
OETOH, JKeJIe300€TOH.
[TpoGiembr
0e30ImacHoTo
HCITOJIB30BaHUS
CTPOUTEIbHBIX
MaTepUasoB B
IIOBCEIHEBHOM KU3HU.
XuMHYeCKHIt
IKCIEPUMEHT:
U3y4YEHHE MoOJenen
KPUCTAJUTHYECKUX
pEeLETOK anmasa,
rpaduta, QynnepeHa,
03HaKOMJICHHE c
MIPOIIECCOM aJICOPOITUHU
PacTBOPEHHBIX
BEIIIECTB
AKTUBHPOBAHHBIM
YIJIEM U YCTPOMCTBOM
MPOTUBOTA3A,
MOJTyYCHHE,




cobupanue,

pacro3HaBaHue u
M3y4YCHHE CBOWCTB
YTJIEKHUCIIOTO rasa,
IIPOBEJICHHE
Ka4€CTBCHHbBIX

peaknuii Ha KapOOHAT
U CWIMKAT-UOHBI U
U3y4YE€HHE MPU3HAKOB
ux MPOTEKAHUA,
03HAKOMJICHHE c
MPOAYKIUEH
CUJIMKATHON
MPOMBILUIEHHOCTH,
pelieHue
AKCTIEPUMEHTAIIbHBIX
3aj1au o TeMe
«Baxuenmue
HEMETaUlbl |
COETUHEHUS.
IIpakTuyeckas
padora Ne 4 no Teme
"TTonnyuenue
YTIIEKUCIIOTO
KauectBennas
peakmusi Ha kapOoHaT-

"

HOH

ux

rasa.

IIpakTnyeckas
padora Ne 5 Pemenue
JKCIIEPUMEHTAIIbHBIX
3a/1a4 no TeMe
«Baxnenmmue
HEMCETaJIJIbI )41 ux
COETUHEHUS

KonTposbHnas padora

Ne 3 o  TeMme
«Baxxneimnne
HEMETAUIBl M HX
COETMHEHUS
Pa3gen 3. MeTaJsIbl M X COeTUHEHU S
3.1 O6mwue cBotictBa | OOmas Hcnonp3oBate BHYyTpHU- | | SIKiacc
METAJLIOB XapaKTepUCTUKA MEXIPEAMETHBIE cesa3u. | https://www.yaklass.ru
(4 gaca) XUMHAYECKHX HccnenoBaTh cBoiicTBa | /p/himija
DJIEMEHTOB — | U3y4aeMbIxX BEIIECTB.
METAJIOB Ha | HaOmromate u  onumceBare | POIII
OCHOBAaHUU UX | XUMHYECKUE peakiuu. | https://resh.edu.ru/subj
[IOJIOKEHUSA B | Onpenenstsb cBoiicTBa | ect/29/
[lepronnueckon BEILIECTB UCXOOs u3 | bubnmoreka [JOK
CHCTEME XHMMHYECKHX | KPUCTAUTMYECKOrO cTpoeHus. | https://m.edsoo.ru/00a
3JIEMEHTOB J.W. | XapakTepuzoBaTb db59e
Meneneesa U | XUMHAYECKHE DJIEMEHTEI
CTPOCHUS aTOMOB. | MQJILIX TEPUOJIOB MO HX
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CTpoeHne MeTajlIoB.
Meramnudeckas CBS3b
u MeTaJlTnyecKast
KpUCTAIITNYECKast
pemeéTKa.
DNEKTPOXUMHUYECKUN
pan HanpsHKEHUN
METAaJIJIOB.
duzndeckue u
XMMHYECKHE CBOMCTBA
METAJJIOB. O6mmue
CHOCOOBI  TMOJTYYCHHS
MeTamioB. Ilonstue o
KOPPO3UH  METAaJIOB,
OCHOBHBIC  CITOCOOBI
3aIIHUThHI ux oT
koppo3ur.  CruiaBsl
(crauns, YyTyH,
JIOPATFOMUHUH,
OpoH3a) u ux
NpUMEHEHHE B OBITY U
MIPOMBIITUICHHOCTH.
XuMHYeCKHIt
IKCIEPUMEHT:
03HaKOMJICHHE v
oOpasamMu MeTaJIoB
u CILJIaBOB, Ux
bu3nIecKuMu
CBOMCTBaMH,
H3y4YeHHue
pe3yabTaToOB
KOPPO3UH
(BO3MOXKHO
HCIIOJIb30BaHHE
BUJIEOMATEPHAIIOB)

MCETAIJIOB

MTOJIOKEHUIO B
IIepuonnueckoit CUCTEME.
O0600mars 3HaHUS W Jejarh
BBIBOJIbI O 3aKOHOMEPHOCTSX
WU3MEHEHUs CBOMCTB
METaVIOB B NEpHOJAaX U
rpynmnax ITepuoanueckoit
cucreMbl.  IIpornosupoBarb
CBOICTBA HEU3YYEHHBIX
AJIEMEHTOB U UX COEAMHEHUM
Ha  OCHOBE 3HaHUU O
IIepnoarueckoM 3aKoHe.

3.2 BaxHneimue
METaJUIbl M UX
COCAUHCHMS

(16 yacoB)

[llenoynble MeTaLIbL:
MOJI0KEHUE B
ITepuoanueckoit
CHCTEME XHMHUYECKUX
3JIEMEHTOB J.N.
Menpeneena,
CTPOCHHE HX aTOMOB,
HaXxO0XKJICHUE B
npuponae. Puznyeckue
u XUMHYECKHE
CBOMCTBa (Ha
npuMepe Harpus u
kamus). Oxcunbl
TUAPOKCH/IBI HATPUS U
kanmus. [Ipumenenue
IIEJIOYHBIX METaJJIOB
U UX COCTUHEHUMN.

HUccnenosatn CBOICTBa
M3Yy4aeMbIX BEIECTB.
HaOmromate W OmMCHIBATH
XUMHNYECCKUC peaKI_[I/II/I.
HaOmronars
JEMOHCTPUPYEMEIE 51
CaMOCTOATEILHO
HpOBO,Z[I/IMI:IG OIIBITHI.
OmnuceiBaTh CBOICTBa
I/ISY‘-IaeMBIX BCIICCTB Ha
OCHOBE HAOJIIOIEHUN 3a UX
HpeBpaIlCHUAMU.

O0600mars 3HaHUS U JejaTh
BBIBOJIbI O SaKOHOMepHOCT}IX
H3MCHCHMUS CBOICTB
METAJIJIOB B nepnozlax nu
rpynmnax ITepuoanueckoit

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

ect/29/

Bbu6nuoreka [JOK
https://m.edso0.ru/00a
db59e
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[llenouno3zemMenspH
pIe METaJIbl Marauii u
KIBIMNA: IIOJOKECHUE
B [Iepnonnueckoit
CHCTEME XMMHYCCKHUX
3JIEMEHTOB J.1.
Menneneena,
CTPOECHHUE HX ATOMOB,
HaXO0XJICHHUE B
npupoge. dusnyeckue
n XUMHYCCKHE
CBOMCTBA MAar"Hust o
Kanplg. Bakdelinine
COCIIMHCHUS KaJIbIUS
(okcua,  THUAPOKCHI,
COJIH). KécTtkocTh
BOIBI W CHOCOOBI €é
YCTpaHEHHSI.

AJTIOMUHHI:
MTOJIOKEHHE B
[lepuonnueckon
CHCTEME XMMHYCCKHUX
3JIEMEHTOB J.1.
Menneneena,
CTpPOEHHUE aTroMma,
HaXO0XJICHHUE B
npupoge. dusnyeckue
n XUMHYCCKHE
CBOMCTBA AJIIOMHHUSL.
AmdoTtepHbIe
CBOHCTBA OKCHUAAa U
TUIPOKCHIA
AJIFOMMHUSL.

Keneso:
IIOJIOKCHUE B
ITepuoanueckoit
CHCTEME XHMHUYECCKHUX
3JIEMEHTOB J.N.
Menneneena,
CTpOECHUE aTroma,
HaXO0XKJICHHE B
npupone. Puznveckue
51 XHUMHAYECKUE
CBOMCTBa JKenesa.
Okcuabl, THUIPOKCUIBI
u comm xene3a (1) u

xeneza  (III), wux
COCTaB, CBOWMCTBa H
MOJIy4eHHE.
XuMu4ecKui
IKCIEPUMEHT:

U3y4eHUe

CHCTEMBI.
3anuceIBaTh
OKHCJIUTENILHO-
BOCCTaHOBUTEJIBHBIX PEaAKIIHA
U peaKkiuii HOHHOTO OOMEHa.

ypaBHEHUS

Henars pacuersl o
ypaBHEHUSAM XHUMHYSCKHX
peaKkuuii, €ciau OOUH U3
peareHToB COAECPKUT
NpUMECH, €CIu OJIUH U3
peareHTOB JaH B H30BITKE
WIN  COJEPXKHUT  IPUMECH.

Bblunciars MaccoByr0 J10JIO
BBIXOJa IMPOAYKTa pEaAKIUU.
CocTaBIiITh

KJIaCCI/I(bI/IKaI_[I/IOHHBIe CXEMBI,

CPaBHHUTEIbHBIC u
o0oO1aronue TaOJIULIBL,
OTIOpPHBIC KOHCIICKTBI.
Otr6uparh HHPOPMALUIO W3
APyrux HUCTOYHHUKOB JJI
MOATOTOBKH KpaTKHUX
COOOIICHUH. I'oToBUTH

KOMITIBIOTCPHBIC NPE3CHTALIUN
10 TEMC.




ocoOeHHOCTEH
B3aUMOJCHCTBUSI
OKCHAA KalbIlUg H
HaTpus c BOJION
(BO3MOKHO
HCIIOJIb30BAHHE
BHJICOMATEPHAJIOB),
HCCIIeIOBaHUE
CBOCTB JKECTKOM
BOJIBI, npoiiecca
TOpEeHUsI Kene3a B
KHCIIOpOJIe
(BO3MOXKHO
HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB),
MPU3HAKOB
MPOTEKAHUS
KaueCTBEHHBIX
peakuuii Ha  HOHBI
(Maruus, KaJabLIMs,
AJTFOMUHHS, LIMHKA,
xkenesa (II) u xenmesa
(11D, Meau (ID),
HaAOJIFOIEHUE u
ONHUCaHUE IMPOILIECCOB
OKpaIIBaHUs
IJIaMeHU HOHAMU
HaTpUs, Kausig W
Kbl (BO3MOXHO
HCIIOJIb30BaHHE
BUJIEOMATEPHUAIIOB),
HCCIICIOBAHHEC
aM(OTEPHBIX CBOMNCTB
TUAPOKCHIA
ATFOMHUHHS u
TUAPOKCHIA  IIMHKA,
pelieHue
AKCTICPUMEHTATBHBIX
3a/1a4 o TeMe
«Baxueitye
METaJlIbI u ux
COCIUHCHUSY.
IIpakTuyeckas
padora Ne 6 mo Teme
"XEcTtkoCcT, BOOBI U
METObI eé
ycTpaHeHUs"
IIpakTnyeckas
padora Ne 7 Penienue
AKCTICPUMEHTATBHBIX
3a/1a4 o TemMe
«Baxueitme




MeTaJlJIbI u ux
COCTUHEHUS
KonTpoasnas
padora Ne 4 o teme
«Baxnenmmue
METaJLITBI u ux
COETUHEHUS
Pa3nea 4. Xumus v oKpy:Kawmas cpeaa
4.1 BemecTBa u BemecTtBa u | Ucnions3oBaTh BHYTpU- U | SIKknacc
MaTepuaibl B )KU3HU | MaTEpUAJIbI B | ME@XIPEIMETHBIC CBS3H. https://www.yaklass.ru
yenoBeka (6 4acoB) | MOBCEIHEBHOW >KM3HM | MICIONB30BaTh [p/himija
yenoBeka. be3onacHoe | mpuoOperénnpie 3HaHus U | bubmmorexka [JOK
UCTIOJIb30BaHUE yMeHuss B mpakTtmueckoi | https://m.edsoo.ru/00a
BEIIICCTB U | ACSITEIbHOCTH u | db59e
XUMHYECKUX PEaKIHil | TOBCEAHEBHOM JKU3HU IS
B Owmiry. IlepBas | 9KOJIOTUYECKH  TPAMOTHOTO
MOMOIIb IpU | IOBEACHUSI B OKpY’Karouei
XUMHYECKHX Oxorax | cpere. OmeHMBATH BIIHUSHUC
U OTPaBJICHUSX. XUMHYECKOTO  3arps3HEHUs
XHUMHUYECKOE OKpY’)KalIlled  cpeasl  Ha
3arpsisHEHHe OpraHHU3M YeJoBeKa U JIpyrue
OKpYXKAroIIeW Cpe/bl | )KUBBIE OPTaHU3MBI.
(mpenenpHas Otr6uparh HHPOPMALUIO W3
JOITYCTUMAs IPYTHUX  WCTOYHUKOB  JUIS
KOHIEHTpaus MOJITOTOBKU KpaTKHUX
BEIIECTB  (Jajgee — | COOOIICHUNA.
ITK). Ponp xumum B | ['0TOBUTH KOMIIBIOTEPHBIE
perieHnn MPE3CHTAINH 10 TeME.
9KOJIOTHYECKUX
npobieM.
XuMHn4yecKuit
IKCMEPUMEHT:
nu3ydeHue  o0OpasIoB
MaTepHaioB (CTEKIIO,
CILTaBbI METaJJIOB,
MOJIMMEPHBIE
MaTepHuabl).
KonTpouabsnas
padora Ne 5 o kypcy
XUMUH OCHOBHOM
IIKOJIBI.
HToro 68 yacos IIpakTuyeckue
pa6oThbI — 7
KonTpoJsbHble

paboThI - 5
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KoHTpoJIb U 0LleHKA JOCTUKEeHHS NJIAHMPYEMBbIX pe3y/bTATOB

IlepeyeHb KOHTPOJIBHBIX PadOT

8 ki1ace
No Tema Yacel
1 | KonrponbHas paboTa o TeMe «BemniecTBa 1 XUMUYECKUE PEAKITHI. 1
2 | KonrponpHas pabora mo teme «Kuciaopoa. Bomoposa. Bogay. 1
3 | KourponbHas pabora mo teme «OCHOBHBIE KJIACCHI HEOPTaHHMUECKUX 1
COCTUHEHUNY.
4 | KontponpHas pabora mo Teme «XuMHUYECKas CBs3b. OKUCIUTEIHHO- 1
BOCCTAHOBUTEJIbHBIE PEAKIIII.
5 | MroroBast KOHTpoJIbHAs paboTa MO Kypcy XMMHH 32 8 KJracc. 1
IlepeyeHb KOHTPOJBLHBIX Pa00OT
9 kaacc
No Tema Yacsl
1 | KontpospHas pabota no treme «IloBropenue u yriayoieHne 3HaHUH OCHOBHBIX 1
pa3aenoB Kypca 8 Kiaccay.
2 | KonrponbHas pabota o TeMe «DJIEKTPOIUTHUYECKAs AUCCOLMALIMSL. 1
XMMHYECKUE PEaKIIUU B PACTBOPAX ).
3 | KonTponbHas pabota 1o teme «BakHeine HeMeTaJluIbl M UX COeTMHEHUS. 1
4 | KonTpoapHas pabora 1mo teme «BakHeume MeTaIbl U UX COCTUHECHHUS. 1
5 | UroroBast KOHTpOJIbHAS paboTa M0 KypCy XMMHUU OCHOBHOM IITKOJIBI. 1

Ha ypokax Xxumuu onieHUBaHHUIO MOJIeKAT CIEAYIONNe CleU(pUUIecKre YMEHHUS:
- BBIICTISITH CYIIECTBEHHBIC TPU3HAKHA OCHOBHBIX XMMUYECKUX TTOHSTHI;
- MCIIOJIb30BATh MOHSTHS ISl OOBSICHEHUS OT/IEIbHBIX (PAKTOB U SBJICHUM;
- BEIOMPATh OCHOBAHUS M KPUTEPHUH IS KiTacCU(DUKAIINY BEIIECTB M XUMUIECKUX PEAKIUi;
- YCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEKYy 00bEKTaAMU U3YUECHHUS;
- TPUMEHATH B TMPOIECCe IMO3HAHUS MIMPOKO WCIOIb3yeMble B XUMHH CHMBOJIHYECKHE
(3HaKOBBIC) MOJIETTH (XUMUYECKUM 3HAK — CHMBOJI 3JIEMEHTa, XUMHYecKasi (opMysa, ypaBHEHHE
XUMUYECKOU PeaKlnn);
- IpeoOPa30BbIBATh MOJIEIbHBIE IPECTABICHUS TP PEIICHUN y4eOHO-TI03HABATENbHbIX 33/1a4;
- BBIABIISATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU U3Y4aeMbIX BEIIECTB U XUMHYECKHX
peaKIuii;
- BBITIOJTHSATH PACUYETHl IO XUMHYECKUM (DOpMYyIIaM U ypaBHEHUSIM XUMHUECKHUX PEaKIIHii;
- IJTAHUPOBATH U MMPOBOJUTH XUMUUYECKHI SKCTIEPUMEHT.

Jlis opraHu3alMy TEKYIEro OIICHWBAHHS OO0pa30BaTENbHBIX PE3YNIbTaTOB Ha YPOKax
XUMUH IPUMEHSETCS:
- YCMHbIL ONPOC C UCTIONB30BAaHUEM CUCTEMBI CTICIIHAILHO MOA00PAHHBIX YCTHBIX BOTIPOCOB;
- NUCbMEHHbII ONPOC HA OCHOBE CHCTEMBbI 3aJaHUI Pa3IMYHON TUIIOJIOTHH U YPOBHSI CII0)KHOCTH
JUTSL OLIGHKH YCBOEHUS OTHEIBHBIX AJIIEMEHTOB COJIEP)KaHUs KOHKPETHOW TEMBI, B TOM YHCIIC
3aJaHUl, MMEIONIMX XapaKTep «MBICICHHOIO SKCIEPUMEHTa», KOTOpble TpeOyloT OT
o0yJaromuxcsi MPUMEHEHHUs] 3HAaHUW B HOBOM KOHTEKCTE WMIIU JUISl PEIIeHUs HEeCTaHIapTHBIX
3ajady;
- BBHINIOMHEHUE npakmuyeckux pabom, TO3BOISIOMIMX OICHUBATH YMEHHS pabOThI C
XUMHYECKMMH BEIlECTBAaMU U J1a0OpaTOPHBIM O0OOPYJOBAaHHMEM, MPUMEHEHHE TEOPETUUYECKUX
3HAHUU Ha IIPAKTUKE.

Temaruueckoe OLIGHUBAaHHME TMPEAMETHBIX pE3ylbTaTOB [0 XHMMHUM HaIlpaBICHO Ha
KOMIUIEKCHYIO OIICHKY 3HAaHMM W YMEHUH OO0y4aromuxcs TMOCHe 3aBepIICHUs HW3y4eHUs




OTIpeIeIEHHOW TeMbl WM pa3zenia yueOHoi mporpamMmbl. OHO MOMOTAET OMPEICIUTh YPOBEHb
YCBOGHHS MaTepuaia W TOTOBHOCTh OOYYaIOIIMXCS K JajbHEHIIeMy H3y4eHHIO IpelMeTa, a
TaK)Ke CKOPPEKTUPOBATH 00pa30BaTENbHBIN MPOIIECC IS JOCTHKCHHSI TyUIITNX PEe3yIbTaTOB.

OueHuBaHue yCTHBIX OTBETOB

OTtMeTKa «5» CTaBUTCS IPU YCIOBUH, €CJIA 00yYaroIUHCs:

— JAaeT MOJIHBIA apryMEHTUPOBAHHBIN OTBET, W3JI0KEHHBIM B ONPEIECICHHOW JTOTUYECKON
MOCJIEI0BATEIbHOCTH;

— JEMOHCTPUpPYET IOHUMAHUE CYIIHOCTH COOTBETCTBYIOIIUX XUMHUYECKHUX IOHSATUH,
3aKOHOB WM TEOPHH, HCIOIB3YeT HMX BO B3aWMOCBSI3M JJIsi OOBSICHEHHUS paccMaTpUBaEMBbIX
SBJICHUM U CBOMCTB U3y4aE€MbIX BEUIECTB;

— YCHENIHO peaju3yeT IMOJy4YeHHbIe paHee 3HAaHWS JUIsI TOCTPOCHHUS BBIBOJOB U
000011IeHU .

OTtMeTKa «4» CTaBUTCS TPU YCIOBUH, €CJIA 00yYarOIIUNCS:

— J1aeT OTBET, JOMYCKAIOINNA HEKOTOPbIe HETOYHOCTH B TOJKOBAaHUU CYIIHOCTH (PAKTOB U
SIBJICHUH, O KOTOPBIX UJET PEYb;

— CaMOCTOATENIBHO YCTPAHSIET UMEIOLIUECS B OTBETE HETOYHOCTH.

OtMmeTKa «3» CTaBUTCS IPU YCIOBUH, €CJIA 00yYarOIIUNCS:

— JIaeT OTBET, KOTOPBIN MO COJEPKAaHUIO B OOJNbILIEH YacTH YAOBIETBOPSAET TPEOOBAHUAM K
OTBETY Ha OTMETKY «4», HO JOIMYyCKaeT OMMOKH TMpPU HCIOJIB30BAHUU TEOPETHYECKOTO U
(bakTOJIOrMYECKOro MaTepuaa;

— HE IECMOHCTPUPYET YMEHUS 110 YCTAHOBIICHUIO CBS3U MEXAY U3YUYEHHBIM paHEE U HOBBIM
TEOPETUYECKUM MaTEPHAIIOM;

— 3aTPYAHSIETCS B IOCTPOCHHUH BBHIBOJIOB U 00OOIICHMIA;

— IONyLIEHHbIE OIIMOKN UCIPABIISET C TOMOIIBIO YUUTEIS.

OTtMeTKa «2» CTaBUTCS IPU YCIOBUH, €CIIA 00yYarOIIUNCS:

— JTa€T HEBEPHBIN OTBET;

— [OKa3bIBAET OTCYTCTBUE 3HAHUN COOTBETCTBYIOLIMX NOHATUIA U 3aKOHOMEPHOCTEN;

— HEBEpHO IMPHUMEHSET HW3YYCHHbIC IOHSATHUS, 3aKOHBI M TEOPUU JUIsl OOBACHEHUS
paccMaTpuBaEMbIX SIBICHUN U CBOMCTB M3y4aeMbIX BEIIECTB;

— 3aTpyAHSIETCAd B HUCHPABICHUHU JIOMYIICHHBIX OIIMOOK KaK CaMOCTOSITENIbHO, TaK U C
MOMOILBIO YYUTENS.

OueHnnBaHue NMUCbMEHHbIX PadoT

XuMHYECKUH JUKTAHT

XUMHUYECKUN JAUKTAHT COCTOMT U3 IME€peYHs BOMNPOCOB, MNPOBEPSAIOIIMX 3HAHUS Ha
PENpPOAYKTUBHOM yPOBHE, TPEOYIOMIMX OBICTPHIX U KPATKUX OTBETOB.

O0TMeTKA «5» CTaBUTCSA NPH YCIOBUM, €CIM OOYYAIOMUKCS BEPHO 3alHUCBHIBAcT OT 95 10
100% oTBeTOB;

0TMeTKA «4» CTaBUTCSA NPH YCIOBUM, €CIM OOyYaromuics BepHO 3amuchiBaeT oT 80 10
94% OTBETOB;

0TMeTKA «3» CTaBUTCSA NPH YCIOBUM, €CIM OOYyYaromuics BEpHO 3amuchiBaeT oT 60 10
79% OTBETOB;

OTMeTKA «2» CTaBUTCS TPH YCJIOBHH, €ciu oOydaronuiics 3amuchkiBaeT MeHee 60%
OTBETOB.

TecTupoBanue. KparkoBpemeHnHasi npoBepouHas padora. TemaTuueckas
KOHTPOJIbHAsA padoTa

OTMeTKA «5» CTaBUTCS NpPH YCIOBUH, ecinu oOydarontuiics Habpan ot 90 go 100% ot
00111eT0 Yncaa 0aios;

0TMeTKA «4» CTaBUTCA TPU YCJIOBHUH, eclii oOydaroriuiics Habpan ot 70 mo 89% ot
00111er0 ynciaa 0aios;

0TMeTKA «3» CTaBUTCA TPHU YCJIOBHUH, e€clii oOydaroriuiics Habpan ot 50 mo 69% ot
00111er0 yncaa 0aios;



OTMETKA «2» CTaBUTCS IIPH YCIOBUH, ecH oOyvaromuiicss Habpan meHee 50% ot obmiero
yuca 6aios.

OueHnBaHue pelieHUs] PACYETHBIX 3124

OOBbEeKTOM OLICHUBAHUS PEILICHUS PACUETHBIX 33/1a4 SIBIISIFOTCSI:

1) mpenMeTHBI pe3ynbTaT — CHOPMHUPOBAHHOCTH YMEHHUS IPOBOJIUTH PACUETBI 10
YPaBHEHUIO XUMUYECKOW peaKIuu;

2) MerampenMeTHbIE pPe3yabTaThl — CHOPMHPOBAHHOCTH YMEHUN CTPOUTH JIOTUYECKUE
paccyXJIeHHsI, CaMOCTOSITEILHO BRIOUPATh CIIOCOO pelIeHus ydeOHOU 3a/1auHn.

Jlornueckue AEUCTBUS, KOTOPBIC SBISIOTCS HEOOXOAMMBIMU JUIsl PELICHUS pacyeTHOMH
XUMHYECKOM 3a7a4M 110 YPABHEHUIO XUMUYECKON pEaKIINU:

1) cocraBieHHe ypaBHEHHS XUMUYECKOW pEaKIMU, O KOTOPOM HJAET peyb B YCIOBUU
3a]a4u;

2) omnpeneneHue COOTHOLIEHUS KOJIMYECTBA BELIECTB — MIPONOPLMOHAIBHON 3aBUCUMOCTH,
KOTOpasi yCTaHABJIMBAETCSI B COOTBETCTBUU € KO PUIIMEHTAMU B YPaBHEHUH PEaKIUU;

3) HaxOX/IeHUE UCKOMOM (PU3UUECKON BETMYNHBI.

Kaxmoe nmormueckoe aeiicTBUE oOlEHHWBaeTcs B 1 Oayi, cymMMapHBIM Oamur 3a BepHOE
penieHue 3agaun — 3 Oasia.

K kputepusiM OlLICHUBAaHUSI PEIICHUS PACUYECTHOM XUMHUYECKOM 3aJaud OTHOCSTCA
CJIEYIOIINE NTOKA3aTEIN MBICIIUTEIbHON JESITENIbHOCTH:

1) moHMMaHWe XUMHUYECKON CYITHOCTH Iporiecca (COCTaBICHUE YPAaBHEHHS XUMHYECKOU
peakiun);

2) yCTaHOBJICHHE MPOTIOPIIMOHATHHON 3aBUCUMOCTH (COOTHOIIEHHS) MEXKITY KOJTHMYECTBOM
BELIECTBA YYaCTHUKOB IIPOLIECCA BO B3aUMOCBSI3U;

3) TpUMEHEHHWE COOTBETCTBYIOIIUX CIOCOOOB BBIUMCICHUS 3aJaHHON (PU3MUECKOU
BEJIMYMHBI.

[TpumeHnsieTcs mModeMEHTHOE OLICHUBAHUE PEILICHUSI PACUETHBIX XUMUYECKHUX 33]1a4:

BEPHO 3aMHCaHbl TPH JIEMEHTA OTBETa — 3 Oalia;

BEPHO 3aIlMCaHbl 1Ba 3JIEMEHTa OTBeTa — 2 Oaia;

BEPHO 3aIlMCaH OJIWH 3JIEMEHT OTBeTa — | Gai;

BCE DJIEMEHTHI OTBETA 3aMKcanbl HeBepHO — () 6aiioB.

OneHka npakTu4eckoii padoTsl

Koumponupyemvie pezyniomamuol 8bInoaHAEMbIX 0eUCMBULL, UX OYEHUBAHUE

3HaHUEBLIN KOMIIOHEHT Orenka JlessTeIbHOCTHBINA KOMIIOHEHT Oruenka
(6asmn) (6ambl)
1) 3nanue nabopaTopHBIX 1) CoGroieHre mpaBui 1
CIOCO0O0B TTOJTYICHUS 1 0e30omacHoi paboTHI IPH
KOHKPETHBIX BEIIECTB; 3HAHUE BBITIOJTHEHUH XUMUYECKIX
bu3NYECKUX U XUMHUECKUX OTIBITOB

CBOMCTB BEILECTB, KOTOPBIE
ClIeflyeT YYUTBIBATh IIpU
BbIOOpE HEOOXOIMMOTO CIIoco6a
UX coOnpaHus

2) 3nanue GU3NIECKUX U 1 2) CoOmroieHHe MpaBHII

XUMHYECKHUX CBOICTB BEILECTB, paboThI ¢ 1a00paTOPHBIM 1
KOTOpBIE CIIEIyeT YUUTHIBAThH 000py/IOBaHNEM IIPU MOHTAXe

npu BeIOOpEe HEOOXOAMMOTO npubopoB

croco0a ux coOupaHus
(MeToaMU BBITECHEHUS
BO3JIyXa U BOJIbI) U ISt
JI0KA3aTelIbCTBA HATMUMS
MOJTyYCHHBIX BEIICCTB

3) 3HaHue ycnoBUM MPOTEKAHUS 1 3) I'pamoTHOE 0becrieueHne 1




XUMHUYECKHUX MTPOIIECCOB,
I/ICHO.HB?)yeMBIX JUIA HO.Hy‘-IGHI/I}I
Y UCCIIEJOBAaHUS CBOICTB
3aJaHHBIX BCIIICCTB

YCIIOBHH ISl TIPOBEICHHUS
XUMHUYECKHUX TPOIECCOB
(HarpeBaHHEe pEaKIIMOHHON
CMECH; H3MENIbUEHUE TBEPIIBIX
BEIIIECTB; PACTBOPCHUE
BEIIIECTB B BOJIC U T. [I.)

4) Vcnonb30BaHUE XUMHUYECKOM 1 4) OcymiecTBiIeHNE 1
CUMBOIIMKH ISl COCTABJICHUS HaOII0IEHUH 32 X0I0M

(dhopMyI1 BEIIECTB U yPaBHCHUI npoiiecca, GUKCHPOBaAHUE U
OCYIIECTBIISIEMBIX XUMHUECKUX OTIMCAaHUE €r0 Pe3yIbTaTOB

peaKkuuit

5) ®opMynMpoBaHKE BHIBOJIOB U 1 5) CocraBneHnue oT4eTa O 1

000011eHI TI0 pe3ynbTaTaM
IMPOBCACHHBIX I/ICCJIGI[OBaHI/Iﬁ

poJieTIaHHOM paboTe

MaxkcuMalIbHBIN UTOTrOBBIN Oamt: 10

OTMeTKA 110 IATHOAILHOM IIKAJIE:
«5» — 9-10 6am10B
«4» — 7-8 dam1oB
«3» — 5—-6 6ayutoB

«2» — MeHee 5 0aIoB

OIIeHI/IBaHI/Ie npoeRTnoﬁ H HCCIed0BATEIbCKOH IesITeJIbHOCTH OCYIICCTBIIACTCA

cornmacHo Ilonoxenuro o

MIPOEKTHOM

u

y4eOHO-UCCIIeI0BATENbCKON

obyuaromuxcst MAOY «Mmxenepusiit et HITY ».

ACATCIIbHOCTHU
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