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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o XMMHUM Ha YpOBHE OCHOBHOTO 0O0IIIeT0 00pa3oBaHus COCTAaBIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHOM IMpPOrpaMMbl OCHOBHOT'O
obuiero obpaszoBanus, npencraBieHHbix B I'OC OO0, a taxke Ha OcHOBe (henepanbHOM
pa0oueil mporpaMMbl BOCIUTAHUS U € YY4ETOM KOHLENIUH MpenoJaBaHus y4eOHOro nmpeamera
«Xumus» B o0pa3oBaTebHBIX OpraHu3aiusix Poccuiickoit denepanun.

[Tporpamma mo XumuM Ja€T NpeACTaBICHUE O LEIsIX, oOwed cTpaTeruu oOydeHus,
BOCIIUTaHUS M Pa3BUTHUA OOYYAIOIIMXCS CPEACTBAMH Y4YeOHOro NpeaMeTa, yCTaHABIHUBAET
00s13aTeNIbHOE TPEMETHOE COJEpKaHKe, MpelyCMaTpUBAeT pacipelesieHHe ero mo Kiaccam u
CTPYKTYpHUPOBaHUE I10 pa3fiesiaM U TeMaM MPOrpaMMBbl [0 XUMUHU, OIPEIENISIET KOJUUECTBEHHBIE
M KaueCTBEHHBIE XapaKTEPUCTUKH COJEp)KaHUS, PEKOMEHIYEMYI0 IIOCIEeI0BaTEIbHOCTh
U3yUYEHHS] XUMHUH C YIETOM MEXIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBS3EH, JIOTUKHA y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEW 00yYaromuXxcs, OnpeAesseT BO3MOXKHOCTU NpeIMeTa A
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHMs OCHOBHOM 00pa3oBaTelbHOM MporpamMMbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a Takxke TpeOOBaHUHN K pe3yibTaTaM 00y4YeHUsI XUMUU
Ha YpOBHE Leleld HW3ydyeHUs MpeaMeTa U OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABaTEIbHOM
JEeSITeILHOCTH 00yUaIOIIerocs IO OCBOCHUIO YUEOHOTO COlEepKaHMS.

3HaHUE XUMHH CIYXKHUT OCHOBOMU Jis1 (HOPMUPOBAHHS MUPOBO33PEHHUST 00yUaIOIIerocs, ero
IIPEJICTAaBICHUN O MaTEPUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAOT GOPMUPYEMBIE XUMHEH
MIPEJICTaBICHHS O B3aUMONPEBPAIICHUAX SHEPTUU U 00 3BOJIOLMHU BELIECTB B MPUPOJE, O MyTAX
peuieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHsI UYEIOBEYECTBA —  CHIPHEBOH,
HHEPreTUUECKOM, MUILEBON U 3KOIOrHYecKoi 0e30IacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUS.

N3yuenne XuMHU:

CHOCOOCTBYET peanu3alii BO3MOXHOCTEH Ml caMopa3BUTHs U (OPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 0011el U PyHKIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHUE MBILIUICHUS U TBOPUYECKHX CITOCOOHOCTEH 00ydJaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOW  NeATENbHOCTH,  OSKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHUH, HEOOXOAMMBIX KaK B IIOBCEJIHEBHOM JKUM3HH, TaK U B
npoQecCHOHATIBHON 1A TENbHOCTH;

3HAaKOMHUT CO CHEU(PUKONH HAyYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI LIEIOCTHOTO
B3IJI]1a Ha €MHCTBO MPHUPO/IbI U YEJIOBEKa, SIBJISIETCS OTBETCTBEHHBIM 3TAallOM B (POPMUPOBAHUU
€CTECTBEHHO-HAayYHOU TPaMOTHOCTH 00yUaroIIuXcs;

CHOCOOCTBYeT (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM
3HAHWSM, K TpPUPOJe, K YEIOBEKYy, BHOCHUT CBOW BKJIAJ B OKOJOTHYECKOe oOpa3oBaHuE
0o0yyJaronuxcs.

JlanHble HampaBiieHHs B OOy4E€HHH XUMHH OOECHedMBAIOTCS CHEIU(PHUKON colep:kaHus
y4eOHOro npeaMera, KOTOPBIM SBISETCS MEJarorn4eckd aJanTUPOBAaHHBIM OTPAKECHHEM
0a30BOi HAYKM XMMUU Ha OINIPe/IeIEHHOM dTaIrle e€ pa3BUTHUS.

Kypc xuMum Ha ypoBHE OCHOBHOrO 00ILIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00yYaroIKUMHUCs CUCTEMBI NEPBOHAYATIBHBIX MOHATHH XHUMUHU, OCHOB HEOPIaHWYECKONH XUMHU U
HEKOTOPBIX OTAETbHBIX 3HAUMMBIX TOHSATHI OPraHUYeCKON XUMHH.

CtpykTypa colepkaHHus IMPOTpaMMBbl 10 XHMHU COPMHPOBAHA HA OCHOBE CHCTEMHOTO
nonxoja kK e€ mzydenuro. CopepkaHHMe CKIAIbIBA€TCSI U3 CHCTEMbI MOHSTHUH O XUMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbl MOHATHM O XuMHuYecKod peakiuu. OOGe 3TH CHUCTEMBI



CTPYKTYPHO OpraHM30BaHbl MO MNPUHIIMITY [OCJIEI0BATEILHOIO Pa3BUTHUS 3HAHMM HA OCHOBE
TEOPETUYECKHUX MIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS] KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MennaeneeBa Kak OCHOBHOIO 3aKOHA XUMHH;

— YUYEHHS O CTPOCHHUH aToMa U XUMHUYECKOH CBSI3U;

— IPEJCTaBICHUN 00 AJIEKTPOIUTUUYECKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHA TOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCA IOCIIEIOBATEILHO OT OJHOTO YPOBHSA K Jpyromy,
BBINOJIHAS (DYHKIMU OOBACHEHHS W TPOTHO3MPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOIYUYEHHs U3yYaeMbIX BEILECTB.

OcBoeHME TporpaMMbl IO XUMHH CIIOCOOCTBYET (OPMHUPOBAHUIO IPENCTABICHUS O
XUMHYECKON COCTAaBJIAIOIIECH HAay4YHOM KapTHUHBI MHpa B JIOTMKE €€ CHCTEMHOW IPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHUSI K HAYYHOMY 3HAHUIO U METOJlaM MO3HaHUs B Hayke. M3ydeHnue xumun
MPOUCXOAUT C TPUBICYCHHEM 3HAHUN U3 paHee UW3YYCHHBIX YYEOHBIX TPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knaccb» u «dusnka. 7 Kiacey.

[Tpu u3yyeHNN XUMUHU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUECKON HAYKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JEATETLHOCTH YelOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOHM KyJIbTYphl. 3ajaya yueOHOTO MpeaMeTa COCTOUT B (pOPMUPOBAHUH
CUCTEMBl XUMHYECKHX 3HAHMM — BaXHEMIINMX ()aKTOB, NOHATHUH, 3aKOHOB U TEOPETUUYECKUX
MOJIO)KEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUYECKOI0 XapaKTepa, s3blka HayKH, B
MPUOOIIEHNN K HAYYHBIM METO/IaM MTO3HAHMSI TIPU U3yUYCHUN BEIIECTB M XUMHUECKUX PEaKIIHi, B
GbOopMUPOBAHUM M DPA3BUTHUM TMO3HABATEIBHBIX YMEHHH M HMX TNPUMEHEHUHM B Y4yeOHO-
MO3HABATEJILHON M y4eOHO-HCCIE0BATEIbCKON IEATEIbHOCTH, OCBOCHUH MpaBui 0€30MacHOro
oOpaleHus C BelECTBAMU B MIOBCEIHEBHON KU3HH.

[Ipy M3y4YeHMH XMMUU Ha YpOBHE OCHOBHOTO OOILIEro 0oOpa3oBaHMs Ba)KHOE 3HAUCHHE
nproOpenu Takue 1ed, Kak:

— (hopMupOBaHHE MHTEIICKTYAIBHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY IHPUHSATUIO DELIEHUH, CIIOCOOHOW aJanTUpOBaThCS K
OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

— HaNpaBJICHHOCTh OOYYEHHUS Ha CHCTEMATHYECKOE MpHOOIIEeHne OOyJaronuxcs K
CaMOCTOSITEJIbBHOM ~ IO3HABATEJIbHOM  JEATENbHOCTH,  HAy4YHbIM  METOJAM  IO3HaHUS,
(bOopMHPYIOIIUM MOTUBALIMIO U pa3BUTHE CIOCOOHOCTEH K XUMMU;

— obecrieyeHue YCIOBHH, CIIOCOOCTBYIOIIMX MNPUOOPETEHUIO OOYYaIOUIMMHUCS OIBITa
pa3sHOOOpa3HOM JEsTEIHLHOCTH, TMO3HAHHUS M CAMOIIO3HAHMUS, KIFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3JINYHBIX BU/IOB AESTEIBbHOCTH;

— ¢opmupoBaHue oOmIeH PYyHKIIMOHATHHOM U €CTECTBEHHO-HAYYHOW IPAaMOTHOCTH, B TOM
YyHuclle YMEHUH OOBSCHATH M OLICHHWBATDH SIBIICHUS OKPY’KAIOLIETO MUPA, WUCIOJIb3Ys 3HAHUS U
OTBIT, TOJYYEHHbIE TPU H3YYEHUU XUMHUHU, TMPUMEHATh HMX TMpPU pELIEHUH TMpoOJeM B
MTOBCETHEBHOM KU3HU U TPYJOBOH IESITEIBHOCTH;

— (opMupoBaHUE y 00YYAIOMIMXCS TYMAHUCTUYECKUX OTHOIICHUN, TOHUMAaHUS [IEHHOCTU
XMUMUYECKUX 3HAHUHM 751 BBIPAOOTKH HKOJIOTHUYECKH I€JIeCO00pa3HOro MOBEIEHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOAHOMN
cpensl;

— pa3BHUTHE MOTUBAIMHN K 00YYEHUIO, CTOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
poQ WISl ¥ HAMPABIICHHOCTH JAJIBHEHUIIIETO 00yUeHHUS.



OO1ee ynCo 4acoB, OTBEACHHBIX M M3YYCHHsS] XMMHUU HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B HeJeJ10), B 9 Kiacce —
68 yacoB (2 yaca B Hef1e110).

\COJAEPKAHUE OBYUYEHMUS

8 KVIACC

IlepBoHauyaJbHbIE XUMHYECKHE TOHATHUS

[Ipenmer xumuu. Pojib XMMUM B >KM3HM 4YeJOBEKa. XUMHsS B CHUCTEME HaykK. Tena u
BenlecTBa. dusznueckue CBOWCTBAa BEIIECTB. ArperarHoe cocTtosHue BemlecTB. lloHsTue o
MeTOJIaX MMo3HaHus B XuMUU. YucTsie BemiecTBa U cMecu. CriocoObl pasfieieHus cMecei.

ATOMBI U MOJEKYJIbl. XUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHUX 3JIEMEHTOB.
[IpocTble u cioXkHbIe BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass Qgopmyna. BaneHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHAs MOJIEKYJISIpHAS
Macca. MaccoBasi 10J11 XUMHUECKOI'0 3JIEMEHTA B COEMHEHUU.

KomuuectBo BemectBa. Monbs. MonsipHass macca. B3auMocBs3b KOJIMUECTBA, MAcChl U
quclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacu€rel mo hopMysiaM XUMHUUYECKUX COSAMHEHUN.

dusnueckre W XUMUYECKUE SIBICHUA. XUMHUYECKas peakiuss U e€ MpU3HAKU. 3aKOH
COXpaHEHUS MAacCChl BEIEeCTB. XUMHUUecKHe ypaBHeHHs. Krnaccupukanus XUMHUYECKUX PEaKIIHid
(coennHEHUS, PA3IOKECHHUSI, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOW ITOCYJOH, MpaBmwiIaMyd pabOThl B 1abopaTtopuu U IpuéMamMu
oOparieHusi ¢ J1abopaToOpHBIM O0OpPYAOBAaHUEM, M3YyYCHHE U ONMUCaHWE (U3HMYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHne (pr3ndecKux (TUIaBJICHHE BOCKaA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTyIKe, KHIIEHHEe W KOHJEHCAIHs BOJbI) U XUMUYECKUX (TOPEHHE CBEYH,
MIPOKAJIMBAaHUE MEIHOU MPOBOJIOKH, B3aMMOJCHCTBHE Meja C KUCIOTOM) SBJICHUM, HAOII0eHIEe
M ONHCAaHWE TMPHU3HAKOB TMPOTEKAHHUS XUMHUYECKHX peakuuid (pas3liokeHue caxapa,
B3aUMO/ICHCTBHE CEpHOU KUCIOTHI C XJIOPUAOM Oapus, pasioxenue ruapokcuna meau (I1I) mpu
HarpeBaHWH, B3auMoOJeiicTBUE jkene3a c pacTBopoM coiu meau (II), m3yuenwe crmoco6oB
pasziesieHusi CMeceil: C TMOMONIbI0 MarHuTa, (UIBTPOBAaHUE, BBIMAPUBAHUE, JAUCTHILISAINA,
xpomaTtorpadusi, MpOBEIEHUE OYUCTKM MOBAPEHHOM cONM, HaAOJIOJEHWE U OINHCaHuE
pe3yJIbTaTOB IMPOBEJECHUS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXpPAHEHHUS MacChl, CO3/aHUE
MojieJIe MOJIEKyYJ (IIapOCTEPHKHEBBIX ).

Baxkneiilue npeacraBuTe/ M HEOPraHMYECKUX BeLIECTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kucinopon — 37eMeHT M NpOCTOE BELIECTBO.
HaxoxaeHue xkucinopoaa B mpupojie, Pu3ndeckiue 1 XUMUIECKUE CBOMCTBA (PEAKI[UU TOPEHUS).
Oxcunpl. Ilpumenenue kuciaopoma. CrocoObl TONXy4eHHUS KHCIOpoJa B J1aOOpaTopuu U
npoMbIIuIeHHOCTH. KpyroBopot kucinopona B mpupozae. O30H — aIOTpONHAs MOAW(DUKAIUSL
KHUCIIOpO/Ja.

TennoBoit A(pPeKkT XUMHUYECKOW pEeaKluu, TEPMOXHMHUYECKHE YPaBHEHHs, 3K30- H
SHAOTEPMUYECKUE peakuuu. TOIUIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
MapHUKOBOTO A deKTa, pa3pylIeHne 030HOBOTO CIOsL.



Bonopon — anmemeHT M mpocToe BemiecTBO. HaxoxkaeHue BoAopoaa B IIPUPOJE,
duznYeCcCKre U XUMUIECKUE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI MoTydeHus. KucioTer u comnu.

Moutsipablit 00bEM Ta30B. Pacy€Thl 10 XMMUYECKUM ypaBHEHUSIM.

@dusnueckre CcBOMCTBA BoAbl. Boma kak pactBoputens. PactBopsl. HacwlieHHbIE M
HEHACBIIIEHHBIE PAacTBOpPbL. PacTBOPUMOCTH BemecTB B Boje. MaccoBas J0Jisi BEIIECTBA B
pactBope. XUMHUYECKUE CBOWMCTBA BOJbI. OcHOBaHUsA. Ponb pacTBOPOB B MPHUPOJE U B JKU3HU
yenoBeka. KpyroBopoT Boawl B mpupoje. 3arpsi3HeHHEe NPUPOAHBIX BoJA. OXpaHa M OUYMCTKA
MPUPOIHBIX BOJ.

Knaccudukanus nHeopranmdecknx coeanHeHuidd. Oxcunpl. Kiaccudukamus OKCHIOB:
coneoOpa3yrormire (0OCHOBHBIC, KUCIOTHBIE, aM(OTepHBIC) U HecoeoOpasyromue. HoMeHnkmaTypa
okcu0B. DU3NUeCKUe U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydueHue okCuaoB.

OcunoBanusa. Krnaccudukanus ocHOBaHWM: IMIENTOYM W HEPACTBOPUMEBIE OCHOBAHUS.
Homenknarypa ocHoBanmii. dusznueckne W XMMHYECKHE CBOMCTBa OCHOBaHWU. [losyuyenue
OCHOBaHUH.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. @usndeckiue U XUMHYECKUE
cBoiicTBa KucaoT. P akrusHoctu metamuioB H. H. bekerosa. I[lonyyenue kucnor.

Comu. Homenknarypa coneil. dusnyeckue u xumudeckue cBomctBa coneil. [lomyuenue
COJICH.

['eneTnueckas CBS3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COCTUHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpEeICNICHUE COACp)KaHUs KUCIOpPOaa B BO3AyXe, MOJydeHHE, COOMpaHue,
pacrmo3HaBaHHEe M M3y4Y€HHE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BELIECTB C
KHUCJIOPOJIOM U YCJIOBUSI BOSHHUKHOBEHHSI U IMpEKpalleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
oOpa3lilaMu OKCHJOB U ONHUCAHHE HX CBOICTB, MOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
M3yYCeHHE CBOWMCTB Bojaopoaa (TOpeHue), B3auMojeicTBUE Bojopona ¢ okcuaoM wmeau (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOACHHE 0Opa3IloB BEIIECTB KOJIMUYECTBOM
1 Monb, ucciaeaoBaHUE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C PAa3IMYHONW PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOW MacCOBOM JIOJE€HM pPAacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTaJUlaMHM (HaTpueM U KajiblMeM) (BO3MOXHO HCIOJIb30BaHHUE
BUJICOMATEpHAJIOB), MCCIEAOBaHUE OOpPa3Il0B HEOPTaHWYECKUX BEIIECTB PAa3IMYHBIX KIJIACCOB,
HaAOJIO/IEHUE M3MEHEHUS OKpacKH WHAMKATOPOB B pPAcTBOpax KHUCIOT M WIENOYed, H3ydyeHHE
B3anmojeiictBus okcuga menu (II) ¢ pacTBopoMm cepHOW KHCIOTBI, KUCIOT C MeTalljaMH,
peakuuMid HEUTpAIM3alMM, IIOJyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTaJl1a IPYTUM U3 pacTBOPA COJIM, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a71a4 110 TeMe «BaxHenmue
KJIACChl HEOPTAaHUYECKUX COEAUHEHUIN.

Hepuoaunyeckuii 3axkon u Ilepuoagnueckasi cucrema xumuyeckux 3jaemenTos JI. HU.
MenaeneeBa. CtpoeHue aToM0B. XUMHUYeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEILHbIE
peakuumn

[lepBpie TOMBITKHA KIAcCUPUKALMU XUMHUYECKUX dieMeHToB. [loHsTHE O Tpynmax
CXOJHBIX JIEMEHTOB (III€JIOYHBIC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOT€Hbl, HMHEPTHBIE Ta3bl).
DJeMEeHTHI, KOTOpbIe 00pa3yoT aM(OTEpHBIC OKCUABI U TUIAPOKCHJIBL.

Ilepuonnueckuit 3akoH. Ilepmoanueckass cucrema XuMuU4yeckux »dieMeHtoB J[. .
MenneneeBa. Koportkomepuomnas u juHHONEpHoAHass (opmbl [leprogudeckoit cucTeMbl
xumuueckux snemeHToB Jl. M. MenneneeBa. Ilepuonbl u rpynmbl. Du3nuecKkuid CMBICH
MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIINBI AJIEMEHTA.



Crpoenne aromoB. CoctaB aroMmHbIX saep. M3oronel. OnektpoHsl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB NEpBBIX 20 XMMHUECKUX 3JeMEHTOB Ileproanueckoil cucteMsl
. W. MeHnneneeBa. XapakKTepHCTUKAa XHUMHYECKOIO 3JIEMEHTAa IO €ro IOJOKEHUI0 B
Ilepnonnueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTU N3MEHEHUS pauyca aTOMOB XUMHYECKHUX 3JIEMEHTOB, METAJUINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U IEPUOJIAM.

3nauenue [lepuoguueckoro 3akona u Ilepuoanueckoil CHCTEMbl XUMUYECKHUX HJIEMEHTOB
JUIs pa3BUTHA HayKu U npakTuku. J[. . Menzenees — y4€HbIN U TpaKJaHUH.

XuMuyeckas CBSI3b. KoBaneHntHas (mosisipHas " HENOJISIpHAsT) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKHX 3JIEMEHTOB. FloHHas1 CBS3b.

Crenenp  okucieHus. OKHUCIMTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. [Ipomecchbl
OKHCJIEHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe O0pa3lloB BEIIECTB METAUIOB U HEMETaIOB, B3aMMOJCHCTBHE THUIPOKCHIA
LMHKAa C pacTBOpaMu KHUCIOT M IIEJIOYEH, IPOBENCHHUE OIBITOB, WUTHOCTPUPYIOMIUX TPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI (TOPEHHE, PEaKIH Pa3JI0KEHUs, COSTUHEHNU).

Mesicnpedmemmuuie ceasu

Peanuszanus MeXIpenMETHBIX CBA3€M NMPU M3yUYEHUH XMMHUU B 8 KJIACCE OCYIIECTBISAETCS
Yyepe3 HUCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHSATHHA, TaK M TOHSITHH,
SBJISIOIIMXCSI CHCTEMHBIMHU JUISL OT/IETIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1ue ecTecTBEeHHO-HAy4HbIE TIOHATHUS: HAyuyHbIM (axT, rumores3a, TEOpuUsi, 3aKOH,
aHalM3,  CHHTE3,  KJacCUPUKalus,  MNEepPUOJUYHOCTb,  HAOJIOJEHHE,  DKCIEPHUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, MOJIENIb, SIBIICHUE.

@dusuka: MaTepus, aToM, DJEKTPOH, INPOTOH, HEWTPOH, HOH, HYKIHWJ, H30TOIbI,
palMOaKTUBHOCTh, MOJIEKYJa, 3JEKTPUUYECKUH 3apsiji, BEIIECTBO, TeNO, 00bEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, (M3NYECKHE BEIMYMHBI, €IUHHIIBI U3MEPEHUs,, KOCMOC, IUIAHETHI,
3BE3161, CoHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpATbl, TOPHBIE TOPOJBI, IOJE3HbBIE
HCKOIIaeMbl€, TOIUINBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMH4YeCKasi peaKkust

[lepuonnueckuii 3akoH. llepuoanueckass cucremMa xuMuueckux diemeHtoB /. U.
MenneneeBa. CrTpoeHHe aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XHMHUYECKHX
AJIIEMEHTOB NEPBBIX TPEX NEPUOMOB, Kalus, KaJblUsl U UX COEAUHEHUH B COOTBETCTBHM C
IIOJIOKEHUEM DIIEMEHTOB B lleproanyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BHJBI XMMHYECKOW CBSI3M. THIIBI KPUCTAUIMYECKHX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKOW PEIIETKH W BHJAA XMUMHYECKOU
CBSI3U.

Knaccugukanus ¥ HOMEHKJIaTypa HEOpPraHMYECKHX BeIIEeCTB. XHMHYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCS K PAa3IMYHBIM KJIaccaM HEOPraHWYECKUX COEIUHEHMH, N€HETHYECKas
CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccugukanus XMMHUYECKUX PEaKIUi 1Mo pa3INyHbIM MpU3HAKaM (TI0 YHCIY U COCTaBy
Y4acTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3((eKTy, MO H3MEHEHHIO0 CTeneHei
OKHUCJICHHUS XHMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTalu3aropa). JK30- U
SHIOTEPMUYECKHE PEAKIIMHN, TEPMOXUMHUUECKUE YPABHEHUSI.



[TonsiTHe 0 ckopocTH XuUMHUecKoW peakuuu. IloHsTHE 00 OOpPaTUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M TIeTEpOTreHHBbIX peakuusax. [lonsatue o
kartanuze. lloHdarne o Xxumuyeckom paBHOBecuu. @DakTOphl, BIUSIOUIME HAa CKOPOCTH
XUMHUUYECKON peaKIMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSL.

OKHCAUTETbHO-BOCCTAHOBUTENbHBIE PEAKLUHU, JJIEKTPOHHBIA OanaHC OKHCIUTENIbHO-
BOCCTAHOBUTEJIBHOW peakiuu. COCTaBlIeHHE YpaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCMOJIB30BAaHUEM METO/1a SJIEKTPOHHOT0 OajlaHca.

Teopust >MEKTPOIUTHUECKON AUCCOLMAIMU. DIIEKTPOIUTHI U HEANEKTPOINThl. KaTtnowsl,
aHMOHBI. MeXaHU3M JUCCOLMAIMM BEIIECTB C Pa3IUYHBIMU BHJAMU XUMHUYECKOW CBS3H.
Crenenp auccouuanuy. CUIbHBIE U cllaOble AIEKTPOIHTHI.

Peakunun noHHOro oOMeHa. YciIOBHS NPOTEKAaHUS peakluii HOHHOIO OOMEHa, MOJHBIE U
COKpalllEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KHCIIOT, OCHOBaHUI M cojeil B cBeTe
MpeJICTaBICHUH 00 3IeKTPONUTHYECKOM aucconuanuy. KadecTBeHHblE pEakIMU Ha HOHBI.
[TonsiTHEe O TUIIPOIH3E COTEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJEISAMHU KPHUCTAUIMUECKUX PEMIETOK HEOPraHWYECKUX BEUIECTB —
METAJUIOB M HeMeTauloB (rpadura W anMmasza), CIOXKHBIX BELIECTB (XJOpHIAa HATpHs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMYECKOM pPEaKIUM OT BO3ACHCTBHS pPAa3INYHBIX
(akTOpoOB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, Ipolecca AUCCOLUALNH
KHUCJIOT, IIeno4Yed U coneil (BO3MOXKHO HCIOJB30BaHUE BHJIEO MaTEpHalioB), IPOBEICHHE
OTBITOB, WIITIOCTPUPYIOIIUX MPHU3HAKU NMPOTEKaHMs PeaKIMii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajJKa, BbIICICHHE ra3a, o00pa3oBaHHE BOJbI), OMNBITOB, MUIIOCTPUPYIOUUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAaKIUi (rOpeHue, peakiuH pa3ioXkKeHUs, COEAMHEHUs),
pacro3HaBaHME HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUuil Ha HOHBI,
pelLIeHne YKCIIEPUMEHTANIbHBIX 3a/1a4.

HemeTtauibl U UX COeTUHEHUS

OOmias xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHMS aTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CtpoeHne W (U3NYECKHE CBOMCTBA IMPOCTHIX BELIECTB — TIaJOTEHOB.
XuMHYecKkue CBOWCTBAa Ha MpHMepe Xjopa (B3auMMOJEHCTBHE C MeTajulaMd, HEeMeTasllaMH,
menoyamu).  XjopoBogopoa. ConsiHas KUCIOTa, XHMHYECKHE CBOWMCTBA, IMOTy4YEHUE,
npuMeHeHue. JleficTBre xjiopa 1 XJIOpOBOJOPO/ia Ha OpPraHu3M 4esioBeka. BaxHelime xiopuabl
U X HaXO0XJIEHUE B IPUPOJIE.

OOmass xapakrepucthka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (U3UYECKHEe CBOIMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia U Cepbl. AJUIOTPOIHBIE MOJU(PUKALUN KUCIOPOJa U cepbl. XMMHUYECKHE CBOMCTBA
cepel. CepoBosopoj, cTpoeHue, (U3NUEeCKue M XUMHUYECKHe CBOMCTBa. OKCHIBI Cephbl Kak
MIPEJICTAaBUTENIN KUCIOTHBIX OKCHAOB. CepHasl KuClOTa, (pU3MUeckre U XMMHYECKHUE CBOMCTBa
(oOmme Kak TpENCTaBUTEN Kiacca KUCIOT W crnenududeckue). XUMHYECKHE PEeaKIu,
JeKallie B OCHOBE MHPOMBIIIICHHOTO cHoco0a IMOJydyeHHsl CepHOW KucioThl. llpumeHeHune
cepHoii kucinoTsl. CoiM CepHOM KMCIOTHI, KaueCTBEHHAs peaklus Ha cynbgaT-uoH. Haxoxnaenue
ceppl M €€ CoeIMHEHUN B npupojae. XHUMHUYECKOE 3arps3HEHHE OKpYXkKarolled Cpelsl
COCJIMHEHUSIMH Cepbl (KHCIOTHBIC JOXIU, 3arpsA3HEHUE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OOmias xapaktepuctuka 3yeMeHTOB VA-rpynnsl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHU OKHUCIEHHUs. A30T, paclpocTpaHeHHWe B Mpupoae, Gusnueckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, €ro GU3N4ecKue 1 XUMUIECKHe



CBOICTBA, MoJlydeHue 1 npuMeneHune. Conu aMMOHUS, UX (PU3NUECKHE U XUMUYECKUE CBOUCTBA,
npuMmeHeHne. KauecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4eHUE,
¢uznueckue M XUMHUYECKHE CBoOilcTBa (oOmiMe Kak TMpeACTaBUTENs Kiacca KUCIOT H
cnenuduueckue). Mcnonp3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPAJIbHBIX
yaoOpeHui. XuMHUYECKOE 3arpsi3HEHHUE OKPYKAIOMIEH CpeIbl COCTMHEHUSIMU a30Ta (KUCIOTHBIS
JOKIM, 3arps3HEHHE BO3JyXa, MOYBBI UM BOA0EMOB). Docdop, algoTporHble MoIUbUKALNN
docdopa, buznueckue u xumuaeckue cpoictBa. Okcua dochopa (V) u dochopHas KucioTa,
¢u3nueckue M XMMHUYECKHE CBOWCTBa, moiyuyeHue. Vcmonb3oBaHue ¢ocdaroB B KauecTBe
MHUHEpaJIbHBIX YA0O0pEHU.

OOmrass xapakrepuctuka 3jeMeHTOB I[VA-rpynmbl. OCoOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE CTENICHU OKHUCIICHUS. YTIEpO/, aJUIOTPOITHBIE MOAM(HUKALINHN, PACTIPOCTPAaHEHHE B
npupoje, GU3nYecKkue U XUMHUIEeCKue cBoicTBa. AncopOius. KpyroBopotT yrieposa B pupo/e.
Oxcuppl yriaeposa, ux Gpusndeckue U XMMHUYECKHUE CBOMCTBaA, NEHCTBUE HA UBBIE OpraHU3MBI,
MOJTy4YeHUEe U MPUMEHEeHHEe. DKOJOoTHYecKre MpobieMbl, CBsi3aHHbIe ¢ OKcuaoM yriepoaa (I1V),
TUIOTE3a TJI00ATBHOTO MOTEIUICHUsI KIMMaTa, MapHUKOBBIA 3¢ dekT. YroapHas KuciaoTa U e
CONM, WX (PU3MUECKHEe M XUMHMYECKHE CBOICTBa, MOJydeHHE M NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-MOHBL.  Mcmonp3oBaHue  KapOOHATOB B OBITY, MEIHUIUHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO3SIHCTBE.

IlepBoHayasbHbIE MOHATHS 00 OPraHMYECKHX BELIECTBAX KaK O COCAMHEHHUSAX yriiepoja
(MeTaH, JTaH, OSTWIEH, alETWIEH, JTaHOJ], IJMIEpPUH, YKCycHas Kkucnorta). IlpuponHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, HPUPOIHBIA Tra3, HE(Th), MPOAYKTHl HMX IepepadOTKH
(6eH3uH), UX poib B OBITY ¥ TPOMBITIUICHHOCTH. [ToHATHE 0 OMOJIOTMYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oenmkax, yrieBoJaXx — M HUX POJIM B JKU3HH 4eloBeKa. MaTepuaabHOE €IWHCTBO
OpPraHMYECKHUX Y HEOPraHMYECKUX COCTUHEHHM.

Kpemuuii, ero ¢usmueckue M XUMHYECKHE CBOWCTBA, IOJyYeHHE M MPUMEHEHHE.
Coenunenuss kpemHuss B mnpupozge. OOmue npenacrtaBieHus o6 oxcuae kpemuus (IV) wu
KpeMHHUEBOU kuciaoTe. CUIIMKATHI, UX UCIIOJIh30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneimme
CTPOUTENILHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobmembr
0€3011acHOT0 UCTIOIb30BAHMSI CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii Ikcnepumenm:

U3y4eHue oOpaslloB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJSTHOM KHUCIOTHI, IPOBEIECHUE
Ka4eCTBEHHBIX PEaKLUI Ha XJIOPUA-UOHBI M HaONIOeHHE MPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaroue (U3NUYEeCKue U XUMHUYECKHE CBOMCTBA TaJOTC€HOB M MX COEAMHEHHH (BO3MOXKHO
UCTIONIb30BAaHUE BHUJACOMATEPUATIOB), O3HAKOMIICEHHE C OOpasliaMu XJIOpPUAOB (TalOTEHUIOB),
O3HAaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSIMU (BO3MOXXHO MCIIOJIb30BaHHE
BHUJIEOMATEpHAJIOB), HaONMIOJEHHE TMporecca OOyrauWBaHMsS — caxapa TIOJ JCUCTBHUEM
KOHIEHTPUPOBAHHOIN CEpHOI KUCIOTHI, U3yYeHHE XUMUYECKUX CBOWCTB pa30aBICHHOMN CEpHOI
KHUCJIOTHI, TIPOBEICHNE KaueCTBEHHOM peakluu Ha cynb(ar-uoH W HaOIIOJCHHE NpU3HaKa e
MPOTEKaHus, O3HAKOMJICHHE ¢ (PU3MUECKUMHU CBOMCTBaAMHU a30Ta, (ochopa U UX COCTUHEHHIA
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHUAJIOB), 00pa3liaMu a30THBIX U (POCPOpPHBIX y100peHuil,
NoJydeHue, coOupaHue, pacro3HaBaHWE M U3yYCHHE CBOWCTB aMMHUakKa, IPOBEACHUE
Ka4eCTBEHHBIX pPEAaKIMd Ha HMOH aMMOHMA M (ocdarT-MOH M U3yueHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJEICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), M3yUYEHHE MOJENed KpUCTAUIMYECKUX PEHIETOK ajamasa,
rpaduta, ¢ynnepeHa, O3HAKOMJICHHE C TIPOIECCOM aacopOmMu pacTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM M yCTPOMCTBOM MPOTHUBOras3a, Moy4eHue, COOMpaHue, pacrio3HaBaHKe



U U3yYeHHE CBOWCTB YIJIEKHUCIIOTO ra3a, MPOBEACHHE KAYECTBEHHBIX peakiuil Ha KapOoHAT u
CUJIMKAT-UOHbl M U3Y4YEHUE TMPU3HAKOB MX TMPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIUEH
CHUJIMKAaTHOM TMPOMBINUIEHHOCTH, PELICHHE JKCIEPUMEHTABHBIX 3a7ay Mo TeMme «BaxHenmmue
HEMETAJIbl U UX COCIUHEHHUS.

MeTanjibl M UX COeTUHEHUS

OOmrast XapakTepUCTUKA XHUMHUYECKHX OJJIEMEHTOB — METAJIOB HAa OCHOBAaHWU HX
nonoxkeHus B [lepronuueckoit cucteme XxumMuieckux 3ynemMeHToB J[. 1. MenneneeBa u CTpoeHUs
atomoB. CTpoeHue MeTaioB. MeTtaminyeckas CBsi3b W MeETaJUIMUECKas KPUCTAILINYECKas
peméTKa. DIEKTPOXUMHUYECKUN psJ HanpspDKeHUH MeTamioB. Du3MUecKue U XUMHUYECKHE
cBoiicTBa MeTaymoB. OOmMe crnocoObl MoMydeHuss MeTaIoB. [IoHATHE O KOPPO3WU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT Koppo3un. CIIaBsl (CTallb, 9yTYH, TIOPATIOMUHIA, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[lenounbie MeTamibl: oyokeHue B [lepuoanyueckoil cuctemMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa, cTpoeHHE UX aTOMOB, HaXOXJEHUE B Tpupojae. Pu3nuecKkue U XUMUUYECKHUE
CBOMCTBA (Ha MpUMepe HaTpus U Kanus). OKCUABI U TUIAPOKCUIBI HATpUs U Kanus. [I[puMeHeHne
HIEJTOYHBIX METAJIJIOB U UX COCTUHEHMI.

[[lenoyHo3emenpHbIE METAUIbl MarHuii M KalblLMi: noJiokeHue B Ilepuoamueckoit
cuctemMe XuMuuyeckux 3iemeHTtoB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HAaXO0XKJICHHUE B
npupoje. PU3NYECKUE U XUMMHUYECKHAE CBOWCTBA MAarHus W KajblMs. BaxkHelilne coeqnHEHUS
KaJbIusl (OKCUJ, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YCTpaHEHUSI.

AmomuHuil: nonokeHue B Ilepumonnueckoll cucreMe Xxumudeckux sieMmeHtos [ .
MenneneeBa, CTpoeHHUE aToMa, HaxoXkaeHue B mpupoje. Ouznueckne U XMMUYECKUE CBOMCTBA
ATFOMUHUSA. AM(OTEpPHBIE CBOMCTBA OKCH/IA ¥ THIPOKCHUIA AITFOMUHUS.

Kenezo: mnonoxenue B llepuoamueckoi cucreme xumuueckux »siaemeHtoB /. U.
MenneneeBa, CTpoEHHUE aTOMa, HaxoXJAeHUEe B npupoje. Ouznueckne 1 XMMUYECKUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (II) u sxemeza (III), mx cocras, cBolicTBa U
MOJTy4YCHHE.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C O0Opa3laMd METaUIOB M CIUIaBOB, WX (U3MYECKUMHU CBOWCTBAMH,
W3y4YeHUE Pe3yJIbTAaTOB KOPPO3HH METaUIOB (BO3MOXXHO HCIIOJB30BAaHHE BHUICOMATEPHAIIOB),
0COOCHHOCTEH B3aUMOJICHCTBUS OKCHJIA KAIbIUS W HATPHS ¢ BOJOW (BO3MOXKHO MCIIOJb30BaHUE
BUJICOMATEPHAIIOB), HMCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kele3a B
KuciIopose  (BO3MOXKHO — HCIIOJIB30BaHME  BUACOMATEpUAOB), TMPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX pPEaklMi Ha MOHBI: MarHus, Kajblus, aJIOMUHUS, TUHKA, xene3a (II) u xenesza
(III), mequ (II), HaOmoieHNE W OMHMCAaHUE MPOLECCOB OKpAIIMBaHMS IJIAMEHUM MOHAMU HATpPHs,
KaJlisg ¥ KaJIblHs (BO3MOXKHO HCIIOJIb30BAaHUE BUICOMATEPUAIIOB), UCCIEIOBaHNE aM(DOTEPHBIX
CBOWCTB T'HJIPOKCHAA aIFOMUHUS U TUAPOKCUIA [IMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 33724 110
Teme «BaxkHelme MeTalIbl U UX COCTMHEHUSD.

XuMHUA U OKPYKAKIIAS cpeaa

BemectBa u Marepuansl B OBCEIHEBHOM XKU3HM YellOBEKa. be3omacHoe UCIOIb30BaHNE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas moMmomib MpH XUMHUYECKHX OXKOTax U
OTpPaBJICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKPY KAIoMIeH cpepl (MpeaenbHast 10myCcTUMast KOHIICHTPAIIHs
Beulects, nanee — [1/1K). Pons XxuMuu B pemieHH 3K0JI0rMUeCcKUX Ipooiiem.

Xumuueckuit Ixcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIIJIaBbl METAJIJIOB, TIOJUMEPHBIC MATEPUAIBI).



Mesicnpeomemnvie ceasu

Peanuszanus MeXIpenMETHBIX CBA3€M NMPU M3yUYEHUM XUMUU B 9 Kilacce OCyIIeCTBISAETCS
Yyepe3 HCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHSATHHA, TaKk M TOHSITHH,
SBJISIOIIMXCSI CHCTEMHBIMHU JUISL OT/IEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1ue ecTecTBEeHHO-HAy4HbIE TIOHATHUS: HAyuyHBIM (akT, rumores3a, 3aKOH, TEOpHS,
aHalIM3, CHUHTe3,  KilaccupUKalus,  MEepUOAUYHOCTb,  HAOJIOJEHHE,  HKCIIEPHUMEHT,
MOJICJINPOBAHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TApHUKOBBIN 3(h(eKT, TEXHOIOT U, MaTepHUabl.

®dusuka: MaTepus, aToM, DJEKTPOH, INPOTOH, HEWTPOH, HOH, HYKIHWJ, H30TOIbI,
paZMOaKTUBHOCTb, MOJIEKYJA, DJJIEKTPUYECKUHA 3apsii, TMPOBOJHUKH, IOJIYNPOBOJHHKH,
JUJIEKTPUKY, (OTORIEMEHT, BELIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, Ias,
pacTBOp, pacTBOPUMOCTh, KPHUCTAJUIMYECKas pEHIETKa, CIUIaBbl, (U3NYECKHE BEIUYMHBI,
€IMHULIBI U3MEPEHUs, KOCMHUECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, CoHIIE.

buonorust: ¢dotocunTes, apixaHue, Ouocdepa, SKOCUCTEMa, MHHEpAIbHbIE yI0OpeHus,
MHKPO3JIEMEHTBI, MaKPOAJIEMEHTBI, TUTATEJIbHbIE BEIIECTBA.

I'eorpadusa: armocepa, ruzapochepa, MUHEpaslbl, TOpPHBIE MOPOJbI, MOJE3HBIE
HCKOIIa€MBbl€, TOIUIMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHS IIPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS NPOTrpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JOCTUI'alOTCA B XOJ€ O6y‘~I€HI/I$I XUMHU B €JUHCTBEC y‘-IC6HOfI ¥ BOCITUTATEIIHLHOM JACATCIIBHOCTHU B
COOTBETCTBHUU C TpaaAuLIMOHHBIMHA pOCCHfICKPIMPI COMOKYJIbTYPHBIMHA u AYXOBHO-
HPABCTBCHHBIMU IICHHOCTAMU, IMPUHATBIMU B O6H.[€CTBC npaBujiaMM U HOpMaMu MOBCACHUA U
CHOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHUSA, CAMOPA3BUTHUS U COLIMAIN3ALIUN 00YatOIUXCS.

JIMYHOCTHBIE pe3yNbTaThl OTPa)Xal0T T'OTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMO! NO3UTHBHBIX LIECHHOCTHBIX OPHMEHTAlMil M PaCIIMpPEHHE ONBITA ACSITEIBbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOI'O OTHOIIIEHHUSA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HacJICAUuK, IIOHHMMAaHUA 3HAYCHUA XUMHUYECKOH HAaYKH B XW3HHU COBPCMCHHOTO O6IIICCTB21,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM HH(OpMAIME O MepeloBbIX JAOCTIXKEHUAX M OTKPBITHSIX
MHUpPOBOW M OTE€YECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOWCTBE
MHpa 1 0011eCcTBa;

2) rpa;kIaHCKOr0 BOCIIMTAHUS:

IIPEJICTABICHUS] O COLUAIBHBIX HOPMAax M NPaBWJIAX MEXJIMYHOCTHBIX OTHOILIEHUN B
KOJIJICKTHUBE, KOMMYHHKaTI/IBHOﬁ KOMIICTCHTHOCTHU B O6H_IGCTBCHHO HOHG?)HOﬁ,
y4eOHOHMCCIeIOBATEIbCKONW, TBOPUYECKOW U JIPYTMX BHJAX JESITEIBHOCTH, TOTOBHOCTH K
pa3HO00pa3HON COBMECTHOM AESITENbHOCTH MPH BBIIIOJIHEHUU yUeOHBIX, TI03HABATEIbHBIX 33/a4,
BBIITIOJJHCHUHU XWUMHWYCECKHUX OKCICPUMCHTOB, CO3JaHHUU y‘-Ie6HBIX IMPOCKTOB, CTPEMIICHUA K
B3aMMOINIOHMMAHUIO M B3aMMOIIOMOILM B IpoOLEcCe 3TON y4eOHOW HesTeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IOBEJEHHE U TOCTYNKH CBOMX TOBAapHILEH C MO3UIMHM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NIO3HAHHUSA:



MHPOBO33PEHUYECKHE  MPEACTABICHHS O  BEIIECTBE M  XUMHUYECKOM  peaKkIuw,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKM M COCTaBISIOLIME OCHOBY JUIS
MOHUMAaHUs  CYIIHOCTH HAy4YHOM KAPTUHBI  MHUpA, TMPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOJIbI, B3AUMOCBS3SIX UEIOBEKa C MPUPOJHON Cpeloi, 0 poiu
XUMUH B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

ITO3HABATEJIbHBIE MOTHUBBI, HAlPABJICHHBIC HA IIOJYYEHUE HOBBIX 3HAaHUM IO XHUMMH,
HeoOXoauMble 11 OOBSCHEHUS HaONI0/IaéMbIX TPOILIECCOB U SIBICHUMN, IO3HABATEIBHOM,
MH(GOPMAIIMOHHON U YUTATEIBCKOM KYJIbTYpPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITETEHOM paOOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHUTEpPaTypOl, MOCTYNMHBIMU TEXHHUYECKHUMH CpPEICTBAMHU
WH(GOPMAIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOyUYEHHIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TMPOEKTHOW U HMCCIIEIOBATEIBCKON ACSATEIHPHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpPaBJICHHOCTH W YPOBHS OOYYCHHS B JaJIbHEHUIIIEM;

4) popMupoBaHUA KYJbTYPbI 310POBbSI:

OCO3HAaHUE LEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKHM Ha 3JI0pOBbIii 00pa3 >XKWM3HM, OCO3HAHHE MOCIEACTBHA U HEMPHITHE BPEIHBIX
MpUBBIYEK (YMOTPEONECHUST alKOrojs, HAPKOTUKOB, KYPEHHUs), HEOOXOAUMOCTH COOIIOJICHHUS
npaBuJl 0€30MacCHOCTH TPH OOpalIeHUH C XMUMHUYECKUMHU BEIIECTBAMHU B OBITY U PEalbHOM
JKU3HH;

5) TpyA0BOro BOCIMTAHUSA:

MHTEpeC K MPAKTHUECKOMY M3yUEHHUIO Mpodeccuil 1 TpyAa pa3IndHOro pojia, yBaXeHHE K
TPpyy W pe3yJbTataM TpPYAOBOM JAEATENbHOCTH, B TOM YHCIE HAa OCHOBE NPUMEHEHUS
NPEeIMETHBIX 3HAHUW 10 XHMHH, OCO3HAaHHBIA BBHIOOD WHAMBHUIYAIbHON TpPaeKTOPHUH
MPOJOHKEHUS 00pa3oBaHUs C Y4ETOM JTUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, yCHemHoH NpogecCHOHAIBHON AEATENIbHOCTH U
pa3BUTHA HEOOXOAUMBIX YMEHH, TOTOBHOCTh aJallTUPOBATHCS B MIPOGECCHOHATBLHON Cpejie;

6) 3K0/10rMYecKOro BOCIIUTAHUS:

HKOJIOTHUYECKHU 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY KM3HU Ha 3emie,
OCHOBE €€ CYIECTBOBaHMs, MOHUMAaHUE LIEHHOCTH 370pOBOro U Oe3omacHoro obpaza *XKHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3UYECKOMY U MCHUXHUYECKOMY 37I0POBBIO,
OCO3HaHHE IIEHHOCTH COOJIIO/ICHHUS MpaBUil OE30MacCHOTO MOBEACHUS MPU paboTe ¢ BellleCTBAMH,
a TaKXe B CUTYalUAX, YIPOKAIOLIUX 3J0POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH TPHMEHSTHh 3HAHUS, MONydaeMble MPU HM3YYCHUH XUMHH, TSI PEIICHUS
3a/1a4, CBA3AHHBIX C OKPYXAIOLIEH TPUPOJIHON CPEAOM, I MOBBIIIEHUS YPOBHS YKOJIOTHUECKON
KYJIBTYpBI, OCO3HAHHUS TJIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U MyTeH UX pelieHust
MOCPEJICTBOM METOJIOB XMMHH, IKOJIOTHUYECKOTO MBIIIJICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM B
[TO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMATIbHOM MPAaKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampenMETHBIX pE3yJIbTAaTOB BBIACISIOT 3HAUMMBbIe ISl (HOpMHpPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE TMOHATHUS (3aKOH, TEOpHSs, MPUHIIHI, THIOTEe3a, (akKT, CUCTEMA,
npoIiecc, SKCIEPUMEHT U JIPyroe.), KOTOpble UCHOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPEAMETOB (POPMUPOBATH MPEICTaBICHUE O
LIEJIOCTHOM HAy4YHOW KapTHHE MUpa, U YHUBEpCAJbHBIC y4eOHBIC JCHCTBUA (ITO3HABATEINIbHBIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOphIE o00ecrneunBaroT (POpMUpPOBaAaHUE TOTOBHOCTHU K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYILECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE yUeOHbIe JeiicTBUS



ba3oBbie Jiornyeckue 1eMCTBUA:

YMEHHUS MCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS MPU OCBOCHHM 3HAHMM:
pacKpbIBaTh CMBICI XUMHUYECKUX TMOHATHM  (BBIACHSATH MX XapaKTepHbIE MPU3HAKH,
YCTaHABIIMBATh B3aUMOCBS3b C JIPYTHMHU TOHATUSIMH), UCTIOJIB30BATh MOHATHS I OOBSICHEHUS
OTHENbHBIX (PAKTOB W SBICHUN, BHIOMpATh OCHOBAHUS W KPUTEPHH I KIacCH(UKAIUN
XUMHUYECKHUX BEHIECTB M XUMUYECKHUX PEaKIMi, YyCTAaHABIMUBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U
MeX1y O0BEKTaMHU U3yUeHUsl, CTPOUTH JIOTUYECKUE pacCyXIeHus (MHAYKTUBHBIC, IeAYKTUBHBIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUYCHHUS;

yMEHHE MPUMEHSTHh B IMPOLeCcCe MO3HAHUS MOHITHS (MPEeIMETHBIE M MeTallpeIMETHBIC),
CUMBOJINYECKUE (3HAKOBBIC) MOJETH, HCIOJNb3yeMble B XHMHH, MPEOOPa30BBIBATH MIHPOKO
MPUMEHSIEMbIE B XMUMUHU MOJICJIbHBIE MPECTABICHUS — XUMUYECKUNA 3HAK (CHMBOJI 3JIEMEHTA),
XUMUYeckass (opmylna W ypaBHEHHE XHMHYECKOM peakluu — TPH PeIIeHuHu Y4ueOHO-
MO3HABATENIBHBIX 3a/lad, C YYETOM OTHX MOJEIBHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH H3yYaeMbIX OOBEKTOB — XMMHMUYECKHUX BEIIECTB U
XUMHYECKUX PEeaKIUi, BBISBISATH OOIIME 3aKOHOMEPHOCTU, MPUYUHHO-CIIEICTBEHHBIC CBSA3H U
MIPOTUBOPEYMS B U3YUAEMBIX MTPOIIECCaX U SBJICHUAX.

ba3oBbie ucciieqoBaTe/ibCKHe 1eHCTBUS:

YMEHHE HUCIOJIb30BaTh IOCTABJIEHHBIE BOIPOCH! B KaueCTBE MHCTPYMEHTAa IIO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHUPOBAHUS THIIOTE3Bl MO TPOBEPKE NPABUIBHOCTH
BBICKA3bIBAEMBIX CYKICHHUIA;

pUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AMH M MPOBEACHHUIO YUYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 XOA0M Ipoliecca, CaMOCTOSTENIbHO IPOTHO3UPOBATH €T0
pe3ynbTaT, (GopMyIHpoBaTh OOOOIIEHHS M BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO OIBITA,
HCCIIEIOBaHMsI, COCTABIIATh OTUYET O MPOJIETaHHON padoTe.

Pabora ¢ unpopmanmeii:

yMEHHE BBIOUPATh, aHATM3UPOBATh U HHTEPIPETUPOBATH HH(HOPMAIIUIO PA3TUIHBIX BUIOB
1 GOpM MpeCTaBICHHS, IOTYYaeMyI0 U3 pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJIApHAS JTUTEpaTypa
XUMHYECKOTO COJIEp)KaHUs, CIpaBOYHbIE MOcoOMs, pecypchl VHTepHeTa), KpUTHUYECKU
OILICHUBATh MPOTUBOPEUUBYIO U HETIOCTOBEPHYIO HH(OPMALINIO;

yMEHHE TIPUMEHATh pa3INuHble METOJIbI M 3aIIPOCHI P MOUCKE U 0TOOpE MH(POpMAIUN U
COOTBETCTBYIOIINX JIAaHHBIX, HEOOXOAUMBIX ISl BHITTOJIHEHUS! YUEOHBIX U MTO3HABATENBHBIX 33/1a4
OTpeAeNnEHHOr0 THIA, MPUOOPETEHHE OMbITa B OOJACTH HCHOJIB30BaHUS WHGOPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUM, OBJIAa/ICHHE KYJIbTypOH aKTUBHOT'O KCIIOIb30BAHUS PA3IUUHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpeaCTaBICHUS
MHPOPMALIMK U HWJUTIOCTPUPOBATH pelIaeMble 33aJadd HECIOKHBIMH CXEMaMHM, TUarpaMMami,
Ipyrumu popmamu rpapuku U UX KOMOMHAIUSAMUY;

yMEHHE HCMOJIb30BaTh W aHAJIM3UPOBATh B Tpollecce YYEOHOH U HCCiel0BaTesIbCKON
JeSTEIIbHOCTH UH(DOPMALIMIO O BIUSHUU MPOMBILIUIEHHOCTH, CEIBCKOT0 X03HUCTBA U TPaHCIIOpPTa
Ha COCTOSIHME OKPY Karolen TPUPOTHON Cpebl.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1efiCTBUS:

YMEHHS 3aJaBaTh BOMPOCH (B Xoie Auwanora u (WIH) JIUCKYCCHH) TIO CYIIECTBY
obcyxmaeMoil Tembl, (HOPMYIHpPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MPEJI0KEHHON 3a/1a4H;

YMEHUS MPECTABIATH MOJYYCHHBIC PE3YIbTaThl TO3HABATEIHHON JEATEILHOCTH B YCTHBIX
W TIMCBMEHHBIX TEKCTax; JeiaTh TMPE3CHTAIMI0 pPe3yJbTAaTOB BBHITIOJIHCHHS XHMHYECKOTO



JKCIIepUMeHTa (Ja00opaTOpPHOTO OMbITa, J1AOOPaTOpHOW pPabOTHI MO HCCIETOBAHHUIO CBOWCTB

BEIIECTB, YIEOHOTO MPOCKTA);

YMEHHS y4€OHOTO COTPYJIHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOM NO3HABaTENIbHON U
HCCJIEIOBATENbCKON NI€ATEIbHOCTU MPU PELIEHUHM BO3HUKAIOIIKMX MpOoOJeM Ha OCHOBE YuéTa
oOLIMX HMHTEPECOB M COTJIaCOBaHMS MNO3UIMK (00CYyXKIeHHs, OOMEH MHEHHUSIMH, «MO3TOBBIE
LITYPMBD», KOOPAWHALAA COBMECTHBIX JIEUCTBHM, ONPEIEICHUE KPUTEPUEB IO OLIEHKE KayecTBa
BBITIOJITHCHHOW PabOThI B IpyTHe).

PeryasiTuBHbIC yHHBepCaJbHbIC Y4eOHbIC NeliCTBUA:

YMEHHE CAMOCTOSATEIBHO ONPEIENATh LIEIU AEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATS,
KOHTPOJHMPOBATh M TIPU HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOIO JIEATEIILHOCTh, BBIOMPATH
HanOonee dS(QQeKTuBHbIE CMOCOOBI pelIeHHsT y4YeOHbIX W TO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIATh WJIM KOPPEKTUPOBATH IPEUIOKEHHBIN AJITOPUTM JCHCTBUN IIPU
BBITIOJTHEHUM 3aJaHUil ¢ y4E€TOM TMOJy4eHHs HOBBIX 3HAHUW 00 H3y4yaeMmblX OOBEKTax —
BELIECTBAX U PEAKLMAX, OLICHUBATh COOTBETCTBUE IOJyYEHHOI'O Pe3yibTaTa 3asBICHHOM LIEIH,
YMEHHE HCIIOJIB30BATh U aHAJIM3UPOBATh KOHTEKCTHI, TPEAIaracMble B YCIIOBUU 3aJaHUM.

IMPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHHMIO 00S3aTENIbHOTO COJAEPIKaHUS,
YCTaHOBIICHHOTO JaHHOM (exnepanbHONH pabouell mporpamMMmoil, BBIJCISAIOT: OCBOEHHBIE
o0yJaromuMuUCsl Hay4yHbIE 3HAaHUS, yYMEHUS W CIOCOOBI JeicTBUH, cnemuduyeckue s
npeaMeTHOW oOnactu «XUMHS», BUIBl JAEATEIBHOCTU IO IOJIYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIIpeTaluy, TPeoOpa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalIUSX.

K koHuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH y 0OYUYAIOLINXCS YMEHUH:
® pacKpbIBaThb CMBICI OCHOBHBIX XHMHMUYECKHUX MOHSTHUH: aTroM, MOJIEKYJIa, XUMHUYECKHM

3JIEMEHT, IPOCTOE BELIECTBO, CI0XKHOE BEIECTBO, CMECh (OJHOPOJIHAs U HEOJHOPOAHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas W MOJEKYJIsIpHas Macca, KOJUYECTBO BEIIECTBA,
MOJIb, MOJISIDHAsI Macca, MaccoBasl J0JIsl XUMUYECKOTO 3JIEMEHTA B COEAMHEHNUH, MOJISIPHBIN
00BEM, OKCH, KHCIIOTA, OCHOBaHME, COJb, AIIEKTPOOTPHUILIATEIILHOCTh, CTETIEHb OKUCIICHUS,
XUMHMUYECKas peakuus, KilacCU(PUKAIMs peakuuid: peakuuud COEJUHEHMsS, peakluu
pa3IokKEeHUs, PEaKMN 3aMEIEHUs, peakKlui OOMEHa, 3K30- U JHJOTEPMHUECKHUE PEaKIHH,
TEII0BOM 3(h(dEKT peakiuuu, siAPO aToma, AIEKTPOHHBIM CIIOW aToma, aTOMHAs OpOWTab,
pagMyc aToOMa, XMMHYECKasl CBSA3b, MOJSIPHAS M HENOJISIpHAs KOBAJIEHTHAsI CBSA3b, MOHHAs
CBsI3b, HOH, KATMOH, aHUOH, pacTBOP, MaccoBas /10Jis BEIIEeCTBA (IIPOLEHTHAs! KOHLIEHTPALH)
B PacTBOPE;

® WUIFOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XMUMUYECKUX NOHATHN U IPUMEHATH 3TH IOHATHSA
IIPY ONMCAHHMH BELIECTB U UX NPEBPAILECHUN;

® UCHOJb30BATh XUMHUUYECKYI0 CUMBOJIUKY JUI COCTaBJIeHUs (DOpMyJ BEIECTB U ypaBHEHUH
XUMHUYECKHUX PEaKLINM;

e OmNpenesisaTh BaJEHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COCIMHEHMSX, CTEICHb
OKHCIICHMS D3JE€MEHTOB B OHMHApHBIX COEIMHEHUSAX, TPUHAUIEKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIACcCy COETUHEHUH Mo popMysIaM, BUJ XUMUYECKON CBSI3U (KOBAJICHTHAS U
MOHHAs1) B HEOPIraHUYECKUX COEANHEHUSX;

e packpeiBath cMmblca Ilepumonnmyeckoro 3akona JI. M. MeHpgeneeBa: IeMOHCTpUpPOBATH
IIOHMMAHHWE NEPUOAMYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHX DJJIEMEHTOB OT MX
nosio’keHus B [lepuonnyeckoil cucreme, 3aKOHOB COXPAHEHHUSI MAacChl BEIIECTB, TOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HUs, 3aKoHa ABOraipo;



OIKCBIBATh U XapaKTepU30BaTh TabaMuHy0 (Gopmy lleprnoguueckoil cuCTEMbl XUMHUUECKUX
AJIEMEHTOB: PA3JIM4aTh MOHATHUS «IJIaBHAs NMOATpymnna (A-rpymnmna)» u «rmoOouHas HoArpynmna
(b-rpynma)», manele u G0sblIME MEPUOJIBI, COOTHOCUTh 0003HAUEHHSI, KOTOPbIE UMEIOTCS B
tabiuue «llepuognueckas cuctema xumuueckux osiemeHtoB J[. M. MenneneeBa» c
YHCJIOBBIMU XapaKTEPUCTUKAMM CTPOEHHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsif
A1pa, 00IIee YUCIIO NIEKTPOHOB U PACIPEEICHUE UX MO IEKTPOHHBIM CIIOAM);
KJaccu(UIUpoOBaTh XUMHYECKHE 3JEMEHThI, HEOPraHHMYECKHE BEILECTBa, XHUMHYECKHE
peakiuu (1o YHUCIY U COCTaBy YYacTBYIOLIUX B PEaKLMU BEIIECTB, IO TEIIOBOMY 3D (DEKTY);
XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUUECKUE CBOMCTBA BELIECTB PA3IMUHBIX KJIAcCOB,
MOJATBEPXKJasi ONHMCAHWE NPUMEpaMH MOJEKYJSPHBIX YpPaBHEHHH COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKIINN;

IIPOrHO3MPOBATh CBOICTBA BEILIECTB B 3aBUCHUMOCTHM OT HX KayeCTBEHHOI'O COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUUECKHUX IIPEBPAIICHUN B Pa3IMUHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEILECTB, MACCOBYIO JOJIIO
XMMHYECKOI0 JIEMEHTa M0 (OopMyJie COETUHEHHUs, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUHY;

HpI/IMeHSITL OCHOBHBIC onepaum/l MI)ICJII/ITCJII)HOﬁ JACATCIIPHOCTH — aHaJlu3 MW CHHTEC3,
cpaBHEHHE, 0000IIEeHNnEe, CHUCTEeMATH3aIio, KIAaCCU(UKAIIUIO, BBISBICHHEC MPUYMHHO-
CIICJICTBEHHBIX CBSI3¢i — IS WM3ydYeHHUS CBOMCTB BEIIECTB M XHMHYECKUX PEaKIIH,

€CTECTBCHHO-HAYYHbIE METOJbl TO3HAHUS — HAONIOJCHHE, W3MEpPEHHe, MOJIEIHUpPOBaHUE,
AKCIIEPUMEHT (peabHbI U MBICTICHHBIN);
cleoBaTh  MpaBWiIaM  [OJIb30BAaHMSI ~ XUMHYECKOW  TOcyAoH W J1abOpaTopHBIM
o0opynoBaHHEM, a TakKe IpaBUiaM OOpalleHHs C BEUIECTBAMH B COOTBETCTBHH C
HHCTPYKIUAMH I10 BBIIIOJIHCHUIO HaGOpaTOpHBIX XUMHUYCCKUX OIBITOB IO IMOJNYYCHHIO U
coOMpaHuIo ra3000pa3HBIX BEUIECTB (BOJOPOa U KUCIOPO/Ia), TPUTOTOBICHUIO PACTBOPOB C
OnpeAeEHHON MAacCOBOM J0JIe pPACTBOPEHHOTO BEUIECTBA, IUIAHUPOBATH M MPOBOJHUTH
XUMHUYECKHE IKCTICPUMEHTHI TI0 PaCITO3HABAHUIO PACTBOPOB MIEIOYCH U KHCIOT C ITOMOIIBIO
WHIUKATOPOB (JTakMyc, heHoadTanenH, METHIIOPAHK U IPYTHUE).

K koniy oOydeHus B 9 kjacce IpeaMETHBIE pe3yibTaThl Ha 6a30BOM YPOBHE JOJKHBI

OTpakaTh C(HOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHUH:

pPacKpbIBaTb CMBICII OCHOBHBIX XHUMHYECKUX IIOHATHI: XMMHYECKHH OJJIEMEHT, aTOM,
MOJIEKYJIa, WOH, KaTUOH, aHUOH, IIPOCTOE BEILECTBO, CIIOKHOE BEILIECTBO, BAJIIEHTHOCTD,
JJIEKTPOOTPULIATENIBHOCT, CTEIIEHb OKHUCIICHMs, XUMHUUYECKasi PeaklUs, XUMHUUYECKas CBA3b,
TeroBoH  3(p(deKT peakuu, MOJIb, MOJAPHBIA 00BEM, pacTBOp, DIEKTPOJUTHI,
HEDJICKTPOJIUTHI,  AJNEKTPOJIUTHYECKAas  JUCCOLMAIMS, pPEakIud HOHHOTO  oOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBecHe, oOOpaTHMble M  HeoOpaTHMble  PpPEaKIHH,
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH, OKUCIHUTENb, BOCCTAHOBUTEINb, OKUCICHHE
BOCCTAQHOBJICHHE, AJJIOTPONHs, aM(pOTEPHOCTb, XUMHUUYECKasl CBsI3b (KOBaJICHTHAsl, MOHHas,
MeTaJuIn4ecKas), KpHCTaNIMuyecKas pemeéTka, KOppOo3us MeETaJUIOB, CIUIABbl, CKOPOCTb
XUMHUYECKOHN peaklu, IpeaesbHo nonycrumas konenTpanus [1JIK BemecTsa;
WLIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX ITOHATHI U NIPUMEHATH 3TH MOHATH
IIPY ONMCAHMM BEILECTB U UX IIPEBPALLCHU;

UCIIOJIb30BaTh XUMHMUYECKYIO CUMBOJMKY AJISI COCTaBJICHMs (POPMYJI BELIECTB U YPaBHEHUIl
XUMUYECKUX PEAKLUN;

ONPEACIIATh BAJICHTHOCTh M CTENECHb OKHCICHUS XMMHWYECKHX JJIEMEHTOB B COCIUHEHHAX
Pa3IMYHOr0 COCTaBa, NPUHAJJICKHOCTD BEILECTB K ONPEAEIEHHOMY KJIACCy COCIMHEHMM 110



dopmynaM, BHJ XUMHYECKOM CBsSI3M (KOBaJCHTHas, MWOHHAsA, MeTaJuIMYecKas) B
HEOPraHMYECKUX COEAMHEHUSX, 3aps] MOHA M0 XMMHUYECKOH (opmylie, xapakTep cpeiabl B
BOJHBIX PpAacTBOpPAax HEOPraHMYECKUX COEIMHEHUH, TUI KPUCTAJUIMYECKON pEelETKN
KOHKPETHOI'O BEIIECTBA;

packpbiBaTh cMbica [lepuoanueckoro 3akona [I. 1. MenneneeBa U JEMOHCTPUPOBATH €O
MOHMMAaHUE: ONUCHIBATh M XapaKTepu3oBaTh TabauuHyio Gopmy Ilepuonnyeckoil cuctembl
XUMHUYECKHX DJIEMEHTOB: pa3inuyaTh TOHATUS «IJIaBHas mnoArpymnmna (A-rpynma)» u
«mobounas moarpynma (b-rpynma)», wambie u  OonbIIME TEPHOIBI, COOTHOCHTH
0003HaueHMsI, KOTOpble HMEITCS B  NEPUOJUYECKOM  Tabiuue, C  YHCIOBBIMH
XapaKTepUCTUKAMU CTPOCHUSI aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sijipa, ooiiee
YUCIO DJCKTPOHOB M pACHpelesieHHe UX IO DJIEKTPOHHBIM CII0SIM), OOBSCHATH 0OIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB M MX COEAMHEHUH B IMpeesiax MajblX
NIEPUOJOB U TJIABHBIX NOJArPYHI ¢ yYETOM CTPOEHHUS UX aTOMOB;

KJaccu(UIUpPOBaTh XUMHUYECKHE 3JIEMEHThl, HEOPraHUYECKUE BEIIEeCTBA, XUMHUYECKHUE
peakuu (10 YHUCITy U COCTAaBY YYAaCTBYIOIIMX B PEAKIMU BEUIECTB, MO TETNIOBOMY 3(PQeKTy,
10 U3MEHEHUIO CTENEeHEN OKUCIEHUS! XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOILIME U CHECHUPUUECKIE XUMUYECKHE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEIIECTB, MOJTBEPXKJasi ONHMCAHWE MpPUMEpPaMH MOJEKYJISIPHBIX M HOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIH;

COCTaBJISITh YPAaBHEHHUsI DSJEKTPOJUTHUYECKOM JUCCOLMALMM KHUCJIOT, IIEJIOYEd M COJIEH,
MOJIHBIE M COKpAII€HHbIE YpPaBHEHHUS pEaKIHil HOHHOTO OOMeHa, ypaBHEHMsI peaKlMid,
MOATBEPXKIAIOIIMX CYIIECTBOBAHHE T'€HETHMUYECKOW CBSI3M MEX[Y BEIIECTBAMU pa3IMYHBIX
KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX  pEakUud  [MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOIO OajlaHCa ITHX peakiuii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT HX CTPOEHHS, BO3MOXHOCTU
IPOTEKaHUsI XUMUYECKUX MTPEBPAILECHUI B pa3INYHbIX YCIOBUSAX;

BBIUUCIISATH OTHOCUTENIbBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO Macchl BEILIECTB, MaCCOBYIO JOJIO
XMUMUYECKOT0 3JIeMEeHTa Mo (popMyJie COEMHEHUs, MACCOBYIO JIOJIO BEIECTBA B PacTBOpE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKINHY;

co0JII01aTh TPaBWJIA TIOJIL30BAHUS XUMUYECKOH MOCYI0M U JTaOOpaTOPHBIM 000pPYAOBaHHUEM,
a TakXke IpaBuia OOpalleHUs C BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHMSIMU IO
BBIMTOJIHEHUIO JTA0OPATOPHBIX XMMHUYECKHX OINBITOB 10 TMOJYYEHHIO M COOMpaHHIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U yTJIEKUCIIOro rasa);

IOPOBOJIUTH PEAKLMHU, IOATBEPXKAAIOLINE KadeCTBEHHBIH COCTaB pAa3IUYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpOMUI-, HOAUA-, KapOoHaT-, GpocdaT-, CUIUKAT-,
cynbdar-, THIPOKCHA-MOHBI, KATHOHBI AaMMOHHUSI W HOHBl H3YYEHHBIX METAJUIOB,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaxX HEOPraHUUYECKUX BEILIECTB;

IIPUMEHATH OCHOBHBIE OIIEPAllUM MBICIUTEIbHON JEATEIbHOCTH — aHAJIM3 U CHUHTE3,
CpaBHEHME, 0000IIEHNEe, CUCTEMATH3alUIO, BBISBICHUE MPUUNHHO-CJIEICTBEHHBIX CBS3EH —
JUISL U3y4YEHUS! CBOMCTB BEIIECTB U XMMHUYECKHX PEaKIUi, €CTeCTBEHHO-HAy4YHbIE METObI
NO3HAaHUS — HaOJIIOACHUEe, W3MEpPEHHEe, MOJCIUPOBAHHUE, SKCIEPUMEHT (peajbHbId MU
MBICJICHHBIN ).
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[Ipenmer xumuu. Ponp XUMHUM B KU3HHU

1
yenoBeka. Tena u BemecTsa

2 [lonsTe 0 MeTOAAX NO3HAHMSI B XUMUU
[Ipaktuyeckas pabora Ne 1 «IIpaBuna

3 paboTel B JabopaTopud M MPUEMBI
oOparieHus C 1a00paTOPHBIM
000pyAOBaHUEM)

4 UYuctele BemectBa U cMmecd. CrocoObl
paszaeneHust cMecen
[Ipaktuyeckass padora Ne 2 «Paznenenue

5 cMmeceil (Ha mpuMepe OYUCTKU IMOBapeHHON
COIIN)»

6 ATOMBI U MOJIEKYJIbI

7 XUMUYECKUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI)
XUMHUYECKHUX 3JIEMEHTOB

8 IIpocTsle U CIOKHBIE BELIECTBA

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE
3aKOH TIOCTOSIHCTBA COCTaBa  BEILECTB.

10 Xumnueckas — ¢opmyna.  BaneHTHOCTb
aTOMOB XMMHUYECKUX 3JIEMEHTOB

11 OTtHOcuTeNbHAs aTOMHas Macca.
OTtHocuTeNnbHASE MOJIEKYJISIPHAs Macca

12 MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTa B
COETMHEHUU

13 KommmuectBo BemectBa. Mosib. MonsipHas
Mmacca

14 ®usnyeckue M XUMHUYECKHE  SBIICHUS.
XuMudeckasi peaKius

15 [lpuznaku W ycloBUS  IPOTEKaHUS
XMUMUYECKHUX peaKIuii

16 3aKOH  COXpaHEHUS MacChl  BEILECTB.
XHWMHUYECKUE YPABHEHUS
Boruncnenus KOJIMYECTBa, Macchl

17 BELIECTBA 0 YPAaBHEHUSM XUMHUYECKHUX
peakuui
Knaccudukanus XUMHYECKUX  peakuui

18 (coenuHeHMs, Ppa3JIOKEHHs, 3aMEIICHHUS,

oOMeHa)




19

M. B. JlomoHOCOB —  y4EHBIi-
DHIUKJIONEINUCT. O06006111EHIE u
cucTeMaTu3alus 3HaHu|

20

Kontponbnas pabora Nel mo Teme
«BerecTBa U XUMHUYECKUE PEAKIIAM»

21

Bo3nyx — cmech razos. CocraB Bo3ayxa.
Kucnoponx — oamemenT ©  mpocroe
BemecTBo. O30H

22

Ousznueckue W XUMHUYECKHE CBONCTBA
KHCJIOpOJia (peakiuu OKHUCIICHUS,
ropenue). [lonsTue 06 okcugax

23

CrocoObl  MOMy4YeHHsT ~ KUCIOpoAa B
nabopaTopuu " MIPOMBIIIUICHHOCTH.
[TpumMeHeHne Kuciopoa

24

TennoBoil 3¢ dexT XUMHUECKOW peakluy,
MIOHATHE O TEPMOXMMHYECKOM ypaBHEHUH,
9K30- U SHIOTEPMUYECKHUX PEAKLUAX

25

TorumBo (HedTh, yroab M MeTaH).
3arps3HEeHUE  BO3/AyXa, CIOCOOBI  €ro
NIPEJOTBPALLICHHS

26

[Ipaktuyeckas pabora Ne 3 mo Teme
«Ilommyuenne u coOupaHue KHUCIOPOJA,
U3Y4YEHHE €r0 CBOMCTB)

27

Bonopos — areMeHT U IpocToe BELIECTBO.
Haxoxnaenue B mpupose

28

dusznyecke W XUMHUYECKHE CBOWMCTBA
Bozopoa. [Ipumenenue Bogopozaa

29

TloHsaTHE O KMCIIOTAX U COJISIX

30

CrocoObl  TONy4YeHUs  BOIOpOAa B
nabopaTtopuu

31

[Ipaktnueckass pabora Ne 4 1o Teme
«Ilonyyenne wu coOupaHwe BOJOPOJA,
W3YYEHHE €r0 CBOMCTB)

32

Momsipabiii 00bEM ra30B. 3aK0H ABOTaIpO

33

Brruncienus 00BéMa, KOJIMYECTBA
BEIIECTBA Ta3a MO €ro H3BECTHOMY
KOJIMUYECTBY BEIIECTBA W 00BEMY

34

Braucnenus 00BEMOB ra3oB o
YPaBHEHUIO PEAKIHUH HAa OCHOBE 3aKOHa
00BEMHBIX OTHOILIEHUI Ia30B

35

dusznuyecke M XUMHUYECKHE CBOWMCTBA
BOJIBI

36

CocraB OCHOBaHU. Ilonsarue 00




HHJAUKATOpax

Bona kak pactBoputens. HaceimeHueie u

37 HEHaCBILIEHHbIE PacTBOPBI. MaccoBas 10
BEIIIECTBA B paCTBOpE
[Ipaktrueckass pabora Ne 5 mo Teme

38 «IIpurorosienue pacTBOpPOB c
OnpeaeIEHHON MacCOBOU noieu
pacTBOPEHHOT'O BEILIECTBAY»

39 KonrponsHas pabora Ne2 mo Teme
«Kucnopoa. Bogopoxa. Boga»

40 OKCHIBL: COCTaB, KJaccuukanms,
HOMEHKJIaTypa
[Tonyyenue W XHMHYECKHE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX U aM(pOTEpHBIX
OKCHJIOB

42 OcHoBaHusl:  cocTaB,  KiaccuduKanus,
HOMEHKJIaTypa

43 [lonyuenne u XMMHYECKHME CBOWCTBA
OCHOBAaHUI

44 Kucnotsr: COCTaB, KIaccuguKaus,
HOMEHKJIaTypa

45 [lomyuyenne M XMMHMYECKUE CBOWCTBA
KHUCJIOT

46 Conu (cpenHue): HOMEHKIIATYpa, CIIOCOOBI
MOJIyYEHUs, XUMUYECKUE CBONCTBA
[IpakTuueckass pabora Ne 6. Pemenue

47 SKCIEPUMEHTAJIbHBIX ~ 3aJad 10  TeMe
«OCHOBHBIE ~ KJacChl ~ HEOPraHUYECKHUX
COEIMHECHUN

48 I'enernyeckas cBSI3b MeXAy KiaccaMu
HEOPraHWYECKUX COETUHEHUI

49 O6001eHNe 1 CHCTeMaTH3aLus 3HAHUH
Konrponsnas pabora Ne3 mo Teme

50 "OCHOBHBIE  KJIAaCChl ~ HEOPTaHUYECKHX
coeqrHeHnin"
[lepBrie HOTBITKU KJIaccu(uKanum

51 XUMUYECKUX 3neMeHToB. [lonatne o
rpynnax CXOAHbIX 3JEMEHTOB
[Iepnonnueckuit 3akoH u Ilepuonnueckas

52 cucteMa Xumudeckux siemeHto [[. .
Meneneena

53 [Tepropl, TPYIIIIBI, TOATPYTIITBI




CTpO@HI/IC atoMoB. CocTaB aTOMHBIX Aaep.

54 1
M3oTonnl
CtpoeHue JIEKTPOHHBIX 000JI0YeK aTOMOB
55 anemenToB Ileproanueckoii cuctemsr 1. . 1
Menneneesa
XapakTepucThka XHMHUYECKOTO JJIEMEHTa
56 o ero mnojoxeHuto B llepuoamueckoi 1
cucteme /1. 1. MenaeneeBa
3nauenne [lepuoamdeckoro 3akoHa IS
57 pa3BuTus Hayku u npaktukum. . W 1
MenneneeB —  y4yé€HBIM, [eaaror u
IpaX<TaHUH
PesepBHBIl  ypoK. O6o0mmenne u
58 cucTeMaru3anus 3HaHuii / Beepoccuiickast 1 1
IpoBepoyHas pabora
Kontponbaast pabora Ne4 mo Tteme
59 «Ctpoenne aroma. XUMHYecKasi CBS3b» / 1 1
Bcepoccuiickas npoBepouHas paboTa
60 DNEeKTPOOTPHUIIATETHLHOCTD aTOMOB 1
XAMHYECKHX DIIEMEHTOB
61 WoHHasg xumMudecKkas CBs3b 1
62 KoBaneHTHas noIsIpHas XUMHYECKas CBSI3b 1
63 KoBaneHntHass HemonsipHas XUMHYECKas 1
CBA3b
64 CreneHb OKUCIIEHUS 1
65 OKHCIUTEILHO-BOCCTAHOBUTEILHBIE 1
peakuuu
66 OKUCIUTENN U BOCCTAHOBUTEIIH 1
PesepBHbIit YPOK. O0006111EeHIE u
67 cHCTEMATH3allMsd  3HAHMH IO  TeME 1
«Ctpoenue atoma. XMMHUYECKasl CBA3b)»
63 PesepBHBII  ypok. O6oOmenne u |
cUCcTeMaTU3alus 3HaHu!
OBHIEE KOJIMYECTBO YACOB I10 68 5 4
IMPOI'PAMME
9 KJIACC
Ne KoJsinuecTBo yacos Hara DJIeKTPOHHbIE
Tema ypoka
Bce | Konrtposb | Tlpakruye | H3y4UeH | uupposbie




n/ us oOpa3oBaTeJibHbIE
HbIE cKHe

t re padoThI padoThI pecypert
Ilepuonnuecku
171 3aKOH.
[lepuonnueckas bu6mmoteka [IOK
cucTeMa 1 https://m.edsoo.ru/00
XUMHYECKHUX adb59¢
aneMeHTtoB  JI.
N. Menneneena
3aKOHOMEPHOCT
U B U3MEHEHHUH
CBOMCTB bubnuorexa [JOK
XUMHUYECKHUX 1 https://m.edsoo.ru/00
5JIEMEHTOB adb6b6
IEpPBBIX  TPEX
MEepPUOJIOB
Knaccugukanu
A u but6mmoreka [{OK
HOMEHKJIaTypa 1 https://m.edsoo.ru/00
HEOPTraHUYECKU adb7e2
X BEIIECTB
Bungsr
XUMUYECKON but6mmoreka [IOK
CBSI3U W THIIBI 1 https://m.edsoo0.ru/00
KPUCTAIUINYECK adbac6
UX pelETOK
KonTpoabsHnas
padora Nel mno
TEMe
«lloBTOpEHHE U
yriayoneHue 1 1
3HAaHUHU
OCHOBHBIX

pas3zenoB Kypca
& kmacca»

Knaccudukanu

I XUMHYECKUX but6mmoreka [IOK
peakuuii 1o 1 https://m.edsoo.ru/00
Pa3IM4YHBIM adbcb0

npU3HaKaM

[Tousrue 0 but6mmoreka [{OK

CKOpPOCTHU

https://m.edso0.ru/00



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e

XHUMHYSCKOM
pEeaKIIHH.
[lousTue o
FOMOTI'E€HHBIX U
reTePOreHHBIX
peaKIMsIX

adbe9a

ITousTHE 0
XHMHYECKOM
PaBHOBECHH.
DakTophl,
BIUSIONIE Ha
CKOpPOCTh
XHUMHYCSCKOM
peakuu n
MTOJIOKEHHE
XHMHYECKOTO
paBHOBECHS

bu6mmorexa [IOK
https://m.edsoo.ru/00
adc28c

OKHUCIINTENRHO-
BOCCTAaHOBHUTEII
bHBIE PEAKITUN

bu6mmoreka [IOK
https://m.edsoo.ru/00
adcade

10

Teopus
AIEKTPOITUTHYC
CKOM
JIIMCCOLMAIINH,
CuitbHBIE u
ci1a0Oble
AIEKTPOJIUTHI

bubmuoreka [JOK
https://m.edsoo.ru/00
adcd68

11

HNounsie
ypaBHEHUS
peakuuii

bubmuoreka [JOK
https://m.edsoo.ru/00
add448

12

XuMuyeckne
CBOMCTBaA
KHCJIOT U
OCHOBaHHUI B
CBETE
MpEeCTaBICHUI
00
AIEKTPOTUTHYE
CKOM
JTMCCOIAIIHN

bubnunoreka [JOK
https://m.edsoo.ru/00
add5d8

13

XuUMHYECKHUE
CBOMCTBa COJIEU
B CBETE

bubmuoreka [JOK
https://m.edsoo.ru/00
add8b2



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adbe9a

MpEeCTaBICHUI
00

AIEKTPOTUTHYIC

CKOH

JIACCOLMAIIAN

ITonstre 0 bubnuoreka [JOK
14 THZIPOJIA3E https://m.eds00.ru/00

coyen add9d4

O0o0mieHne H bubnunoreka [JOK
15 CHUCTEMaTHU3aIlU https://m.edso00.ru/00

sl 3SHAHUM addd12

IIpakTHyeckas

padora Ne 1. bubnuoreka LIOK
16 «Pemenue https://m.edso00.ru/00

DKCIEPUMEHTA addbfa

bHBIX 32129

KonTposbHnas

padora Ne2 no

TeMe

«ONEKTPOINTUY bubnuoreka LIOK
17 eckas https://m.eds00.ru/00

JUCCOIIMALIMS. addecO

XUMUYECKUe

peakuuu B

pacTBopax»

OOmmast

XapaKTePUCTHK

but6mmoreka [JOK

18 a FaJIOreHoB. https://m.edso0.ru/00

XI/nvv[PIquKHe addfe2

CBOMCTBA Ha

puMepe xXjaopa

XJI0pOBOAOPOA.

Consanas

KHCIIOTA, bu6mmoreka [JOK
19 XHUMHUYCCKHE https://m.edsoo.ru/00

CBOMCTBA, adel04

MOJIyYeHHUE,

MIPUMCHCHUE

IIpakTHyeckas

padora Ne 2 no bubnuoreka IIOK
20 TEME https://m.edso0.ru/00

«[Tomyuenne ade348

COJISTHOM



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4

KHCIIOTHI,
A3yYEHHE eé
CBOMCTBY

Briuucinenus mo

YPaBHCHHSM

XHMUYECKHX bubnuoreka [JOK
21 peakuui, eciu https://m.edsoo.ru/00

OJIUH u3 ade488

peareHToB JlaH

B M30BITKE

OOmast

XapaKTepHCTHK bubmuorexa [JOK
22 https://m.edso00.ru/00

a 3JIEMEHTOB ade6da

VIA-rpyniel

AmoTponHsie

Mo (UKAITAH

CepBl.

Haxoxneunue bubnunoreka [JOK
23 ceppl U €€ https://m.edsoo.ru/00

COeIMHEHNH B ade64a

pupoe.

XuMuyeckue

CBOICTBA cepbl

CepoBogopo,

CTpOEHHE, bubmuoreka [IOK
24 ¢busnyeckue u https://m.edsoo.ru/00

XHMHUYECKHE ade802

CBOICTBA

Oxcuael  cepsl.

CepHas

KHCJIOTA, bubnuoreka [JOK
25 ¢usnyeckue u https://m.edso0.ru/00

XMMHYECKHE adea28

CBOMCTBA,

MIPUMCHCHUE

XuMHUYeCcKre

peakiuu,

FIOHATIIE B bubmuoreka [JOK
26 ocHoBe https://m.edso0o.ru/00

MIPOMBIIIIICHHOT adec8a

0 croco0a

MOy YCHUS

CEepHOH



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488

KHUCJIOTHI.
XHUMHYECKOE
3arpsi3sHEHHe
OKpYKarolei
Cpenbl
COEJIMHEHUSIMU
cepbl

Brrunucnenue
MAacCOBOM JTOJIH

bubmuoreka [JOK

27 BBIXOJ1a https://m.edso00.ru/00

IpOIyKTa adec8a

peaKIuu

OGmas

XapaKTEPUCTHUK

a AJIEMEHTOB

VA-rpynsl.

Asor, bubnmoreka [JOK
28 pacmpocTpater https://m.edso0o.ru/00

adeeat

ue B TPHUPOJIE,

buznvecKkue U

XUMHUYECKHE

CBOMCTBA

AmMMmuak,  ero

buznvecKkue U

bubmuoreka [JOK

29 XHMfI HecKHe https://m.edso00.ru/00

CBOICTBA, 2df004

MOJIydeHUE |

IpUMEHEHNE

IpakTnyeckas

padora Ne 3 no

TeMe bubmmoreka [{OK
30 «Tomyuenue https://m.edsoo0.ru/00

aMMMakKa, adf180

WU3y4YeHHE  €Tro

CBOMCTB»

A30THas

KHCIIOTA, eé bubmuoreka [JOK
31 busnyeckue u https://m.edso0.ru/00

XUMHYECKUE adf306

CBOICTBA

Hcnonp3oBanne bubmuoreka [JOK
32 HHUTPATOB u https://m.eds00.ru/00

coJiIeli aMMOHHUSI

adf518



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

B KauyecTBe
MUHEPATIBHBIX
yA0OpeHUiA.
XuMH4yeckoe
3arpsi3sHEHHe
OKpYXKarolei
Cpelbl
COEIMHEHUSIMU
azora.

33

®docdop. Oxcup
docdopa (V) u
dbochopnas
KUCJIOTA,
buznvecKkue U
XUMUYECKHE
CBOICTBA,
MOJTyYeHUe

bubmmoreka [IOK
https://m.edsoo.ru/00
adf68a

34

Hcnonb3oBanue
docdaron B
KauyecTBe
MUHEPATBHBIX
ya0OpeHuit.
3arpsi3HeHUE
IIPUPOJHOMN
Cpenbl
dbocharamu

but6mmoreka [IOK
https://m.edsoo.ru/00
adfc20

35

Yrnepon,
pacrnpocTpaHeH
ue B MPUPOJE,
¢usnueckue U
XUMHYECKUE
CBOMCTBA

but6mmoreka [IOK
https://m.edsoo.ru/00
adfd9c

36

OKkcuapl
yriepoaa,  HX
buznvecKkue U
XUMHYECKHE
CBOICTBA.
DKOJIOTHYECKHE
npoOJIeMbl,
CBSI3aHHBIC c
OKCHJIOM
yraepoaa (IV)

but6mmoreka [IOK
https://m.edsoo.ru/00
adfebe

37

VYronpHas

but6mmoreka [{OK



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

KHCIOTa H €€
cou

https://m.edsoo.ru/00
ae006¢

IIpakTnyeckas
pa6ota Ne 4 o

TEME
"Tlomryuenue bu6mmoreka [IOK
38 YIJIEKHACIIOTO https://m.edsoo0.ru/00
rasa. ae027e
KauecTBenHnas
peakmus Ha
KapOoHaT-uoH"
ITepBoHavasibH
ple TOHATUA 00
bubnunoreka [IOK
OpTraHUYECKHUX
39 https://m.eds00.ru/00
BEIIECTBAX Kak
ae054e
0 COEOUHEHUSIX
yriiepoa
. butmoreka [JOK
Kpemuuii u ero
40 https://m.eds00.ru/00
COEIMHEHUS
ae080a
IIpakTHyeckas
padora Ne 5.
Pemenue
IKCIIEPUMEHTAT
but6mmoreka [JOK
BbHBIX 3a7a4d IO
41 https://m.edsoo.ru/00
TEME
. ac0bf2
«Baxueimnime
HEMETAIBI U
ux
COEIMHEHUA
KonTposbnas
padora Ne3 mo
TeMe bubmmoreka [JOK
42 «Baxuemnine https://m.edso0.ru/00
HEMCTAIIbI | ac0el8
ux
COEIMHEHUA
Oo6mas
XapaKTEPUCTHUK
. P p ccx bubnuoreka [JOK
XUMHUUYECKUX
43 https://m.eds00.1u/00

3JIEMEHTOB —
METAJIJIOB.
Meranmuueckas

ael03e



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

CBs3b u

MeTaJTnYecKast

KPHCTaJUTHYECK

as peméeTKa.

duzndeckue

CBOICTBA

METAaJLJIOB

XumMuyeckue

CBOICTBA

METAJLJIOB. bu6mmorexa [IOK
44 DIEKTPOXUMHUY https://m.edsoo0.ru/00

eCKUi pan aell56

HanpsoKeHUH

METAaJLJIOB

OO6mue

CIIoCcOObI

MOy YCHUS

METAaJLJIOB.

CraBsl.

Brrancinenus 1o but6mmoreka [IOK
45 YPaBHEHUSAM https://m.edsoo.ru/00

XUMHYECKHUX ael156

peakuuii, eciu

OJIH u3

peareHToB

COJICPKUT

pUMeECH

ITonstue 0 bubauroreka ITOK
46 KOpPpO3UH https://m.edsoo.ru/00

METAJLIOB ael278

Ienounble but6mmoreka [{OK
47 https://m.edsoo.ru/00

METaJIIbI ae14b2

Oxcuanl u bubnuoreka [IOK
48 TUIPOKCH/IBI https://m.edsoo.ru/00

HATPHS U KaJIHs ac14b2

Ienouno3zemen

but6mmoreka [JOK

49 bHBIC MGT%HHH https://m.edsoo.ru/00

- Ka%LHHH u ael5e8

MarHuu

Baxneiimme but6mmoreka [IOK
50 COEIMHEHUS https://m.edso00.ru/00

KaJIbIHS

ael5Se8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

O000menne u

51 cUCTeMaTH3aIx
S 3HaAHUH
KécTrocTh
bubnuoreka [JOK
BOJIBI u
52 . https://m.eds00.ru/00
CIIOCOOBI eé
ael1886
YCTpaHCHHS
IIpakTnyeckas
pa6ota Ne 6 o
TeMe bubnuorexka [JOK
53 i https://m.edsoo.ru/00
KécTrocTh
aclae8
BOJBI U METOJIBI
e€ ycrpanenus"
bubmuoreka [JOK
54 AmoMuHNA https://m.eds00.ru/00
aelc64
AmdoTtepHbIe
. bubnuotexa [JOK
CBOIICTBA
55 https://m.edsoo.ru/00
OKCcHIa u
aelc64
TUAPOKCHIA
but6mmoreka [JOK
56 Kemneso https://m.edsoo.ru/00
aeld86
Oxcumpl,
THJIPOKCUIIBI U bubmuoreka [IOK
57 con )Kenesa https://m.eds00.ru/00
(I) m xeme3a ae35eb
(I1T)
O06o001IeHe U
58 cucTEMAaTHU3aIN
s1 3HAaHUU
IIpakTHyeckas
padora Ne 7.
Pemenue
AKCTIEPUMEHTAN bu6muoteka [IOK
59 BHBIX 3a7ad IIO https://m.edsoo.ru/00
TEeME ae3de8
«Baxueimime
METAUIBI U HUX
COEIMHEHUA
Beraucnenus no bubmuoreka [JOK
60 https://m.edsoo.ru/00

YpPaBHEHUSIM
XUMHYECKUX

ael750



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886

peakuui, eciu
OJIMH nu3
peareHToOB JlaH
B H30BITKE WU
COIEPKUT
MIPUMECH.
Breraucnenus
MAacCOBOH [JOJIN
BBIX0/a
MPOJIyKTa
peakuuu

O000menne u

61 CHUCTEMAaTH3aILH
s1 3HAaHUH
KonTpoabsHas
padora Ne4 1o
TEME
62 .
«Baxuerue
METAUIBI U HUX
COEIUHEHUSDY
BemecTBa u
Marepuaisl B bubnmoreka [JOK
63 MMOBCETHEBHOU https://m.eds00.ru/00
SKU3HU ae3f50
yenoBeKa
XUMHYECKOE
bubnuoreka [JOK
3arpsi3HEHUE
64 . https://m.eds00.1u/00
OKPY>KaroIIeH 24270
cpeabl
Ponp xumuu B
bubnuorexa [JOK
perieHnn
65 https://m.eds00.1u/00
DKOJIOTMYECKUX 24270
mpo0aemM
Pe3epBHbIit
YPOK. bubnuorexa [JOK
66 O06o001IEeHE U https://m.edsoo.ru/00
CHCTEMAaTHU3alu ae0d0a
sl 3HAaHUH
PesepBHbIi
OKp but6mmoreka [JOK
67 YPox. https://m.edso0.ru/00

O06o01eHe U
CUCTEMATH3AIN

adb33c¢



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

sl 3HAHUM
Pe3epBHbIit
YPOK. bubnmnorexa [JOK
68 O06o6mieHne w 1 https://m.edsoo0.ru/00
cHUCTEMaTHu3alu ad9cb2
I SHAHUM
OBIIEE
KOJIMYECTBO
YACOB I1O 68 4 7
ITPOI'PAMME

IMPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJbHOM ITIPOT'PAMMBI

8 KUIIACC
Kon
NpoB
epsie .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
Moro o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30oBaHus
pesy
JbTa
Ta
1 [To Teme: «IlepBoHauaabHBIE XUMUYECKHUE TOHATUS
pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHMX TOHATHM: aToOM, MOJIEKYJa,
XUMUYECKUNM DIIEMEHT, IIPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOAHOPOJHAs), BaJCHTHOCTh, OTHOCUTENIbHAs aTOMHas H
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsl Macca, MaccoBas
1.1 JI0JII XUMUYECKOTO 3JIEMEHTA B COCIUHEHUH, MOJISIPHBIH O00BEM, XUMHUYECKas
peakuusi, KilacCHPUKAIMS  pEaKIHii: peaklUud COCOUHEHHS, peaKluuu
Pa3NoKEeHUS, PeaKIIUU 3aMEeIIeHHsI, peaKIIM OOMEHa, SK30- U SHJIOTEPMHUECKUE
peakuuu, TEermIoBoi 3(PQeKT peakiuu, pacTBOp, MaccoBas JOJs BeIleCTBa
(mpoleHTHAsE KOHIIEHTPALKs) B PaCTBOPE
- WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX TOHITHI U MPUMEHATH
' 9T TOHATHS IIPU ONMCAHUHU BEILIECTB U UX NPEBPALLCHUN
13 UCIOJIb30BAaTh XUMHUYECKYI0O CUMBOIIMKY JUIsl COCTaBleHUS (pOpMys BEIIECTB U
' YPaBHEHUN XUMHUYECKUX PEAKIUN
1.4 pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHMS MacChl BEIIECTB, IOCTOSHCTBA



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

cocTaBa, aTOMHO-MOJIEKYJIIPHOTO yUeHUsl, 3aKoHa ABOTraipo

1.5

OIpEACIIATh BAJICHTHOCTh aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCAUMHECHUAX

1.6

KJ1acCU(PUIMPOBATh XUMUYECKUE peaKuu (10 YHCIY U COCTaBY yYacCTBYIOIIHUX

B PEAKILIMU BEILIECTB, MO TEIJIOBOMY (PQEKTY)

1.7

BBIYUCIIATH OTHOCHTCJIIbHYIO MOJICKYJIAPHYIO U MOJISIPHYIO MAaCChbl BEIICCTB

1.8

BBIYHCIISITH MACCOBYIO JIOJII0 XUMHUECKOT'0 3JIEMEHTA 110 (hOpMyIie COeTUHEHUS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BCHIECCTBA B PaCTBOPE

1.10

IMPUMCHATH CCTCCTBCHHOHAYYHLIC METOAbI IIO3HAHUA  — Ha6J'IIO)IeHI/Ie,

U3MepeHne, MOICTUPOBaHNE, SKCTIEPUMEHT (PEalIbHbII U MBICIICHHBII )

IIo Teme: «Baxuelime NPpEACTABUTCIIM HCOPraHUYICCKUX BCIICCTB»

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX MOHSATHH: OKCHJ, KHUCIO0TAa,

OCHOBAHUE, COJIb

2.2

OTpeeATh MPUHAIICKHOCTh BEIIECTB K ONMPEACIEHHOMY KJIACCy COCIMHECHUN

o hopmynam
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KJ1accu(UIIMPOBATh HEOPTaHMUECKUE BEIIECTBA
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XapakTepu30BaTh (OMUCHIBaTh) OOIIME XHWMHUYECKHE CBOWCTBA BEILECTB
pa3IMyYHBIX KJIACCOB, MOJTBEPXKIas OMUCAaHHE MpHUMEpaMH MOJIEKYJSIPHBIX

ypaBHCHI/Iﬁ COOTBCTCTBYIOIIINX XUMHUYCCKUX peaKLlI/II\/'I

2.5

IMPOrHO3UpPOBATH CBOMCTBaA BCIICCTB B 3aBHCHMOCTH OT HX KadCCTBCHHOI'O
COCTaBa, BOBMOKHOCTHU IMPOTCKAHUA XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX

YCJI0BUAX

2.6

ClIeIoBaTh MpaBHUJIaM TMOJIb30BAHUS XUMHUYECKOW TMOCYIOM U 1a00paTOpHBIM
o0opyToBaHUEM, a TAKXKE MTPaBUIIaM OOpAIICHHUS C BEICCTBAMH B COOTBETCTBHH
C UHCTPYKUHUSMHU IO BBIMNOJHEHHUIO J1a00pAaTOPHBIX XUMHYECKHX OIBITOB IO
MOJIYYEHUI0O U COOMpPaHUIO ra3000pa3HBIX BEIIECTB (BOJOPOJA W KHUCIOPOJA),
MPUTOTOBJICHUIO PACTBOPOB C ONPEICTEHHOW MAacCOBOM J0JIEM pacTBOPEHHOTO
BCIICCTBA, IUNIAHUPOBATH W MPOBOAUTL XHMHUUCCKHUC OKCIICPUMCHTLI II0
pacrno3HaBaHUIO PACTBOPOB IIENOYEH M KHUCIOT C MOMOILIBIO HHIUKATOPOB

(;makmyc, GpeHondranent, METUIOPAHX U IpYTHe)

2.7

IMPpOBOIHUTD paC‘-IéTLI 10 YPAaBHCHHUIO XUMHYECKOMN pCaknuun

IIo Teme: «llepmonnueckuit 3akoH u llepuoguyeckas cucremMa XUMHYECKUX
anementoB JI. WM. MenneneeBa. CrtpoeHne aToMoB. XHMHYECKas CBS3b.

OKHCIUTETHHO-BOCCTAHOBUTEIBHBIC PCaKum»

3.1

PpaCKpLIBaATh CMBICJI OCHOBHBIX XHMHYECKHX TIOHSITHH: AAPO aroMma,




AJICKTPOHHBIA CJIOM aToma, aTOMHAas OpOWTal b, PAAUYC aroMa, XUMHUYECKas
CBsI3b, NOJISIPHASE U HENOJISIPHASL KOBAJIEHTHAsI CBA3b, AIEKTPOOTPULATEIBHOCTD,
HOHHAS CBS3b, NOH, KATHOH, aHUOH, CTCTIICHh OKUCIICHHS
3.2 KJIacCCU(UIUPOBATH XUMUYECKUE DJIEMEHTHI
OMKCHIBATh M XapaKTepu30BaTh TaOnuuHyto (Gopmy [leprogudeckoil cUCTEMBbI
33 XUMHUYECKHUX AJIEMEHTOB: pa3inyaTh MOHATHS «TJaBHas nmoAarpymnmna (Arpymma)
u «mobounas noarpymmna (brpyrma)y, «Mansie» U «00IbIIIe) ePUOIbI
packpsiBaTh  cMbicn  [lepmoamueckoro  3akona .M.  MeHnneneena:
34 JEMOHCTPUPOBATh  IMOHUMAaHHUE  TMEPUOAMYECKONM  3aBUCHUMOCTH  CBOKWCTB
XUMHUYECKHX AJIIEMEHTOB OT UX IMOJ0KeHUs B [leprnonnueckon cucreme
COOTHOCUTH 0003HA4eHHs, KOTOpble uUMerTcs B Tadnuie «llepuognyeckas
15 CHUCTeMa XuMHYeCKux »dineMeHToB JI.M. MeHneneeBa» ¢  YHUCIOBBIMHU
' XapaKTEPUCTHUKAMU CTPOCHUSI aTOMOB XHMHUUYECKHUX AJIIEMEHTOB (COCTaB M 3apsij
sipa, o0IIee YHUCIO SJIEKTPOHOB M PACTIPEICIICHUE HX T10 3JIEKTPOHHBIM CIIOSIM)
3.6 OTIPEIEIATh CTENIEHb OKUCICHUS DIIEMEHTOB B OMHAPHBIX COSTUHEHHUSX
3.7 OMpeNeaTh BHJ XUMHUYECKOH CBs3W (KOBaJleHTHAas M  HMOHHAs) B
' HEOPraHUYECKUX COCIMHEHUSX
9 KJIACC
Kon
NpoB
epsie IIpoBepsieMble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM 00pa30BaTeIbLHOM
MOTo NMPOrpaMMbI OCHOBHOT'0 00111€r0 00pa3oBaHMs
pe3yJ
bTaTa
1 ITo Teme: «BemecTBo U XUMHYECKAs peakuusD)
pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHUX NOHSATHI: PacTBOp, 3JIEKTPOJUTHI,
HEIJICKTPOJIUTHI, JJEKTPOJIUTUYECKAS JUCCOLMAINS, PEaKIMH HOHHOTO OOMEHa,
KaTajan3aTop, XUMHUYECKOE pPaBHOBECHE, OOpaTHMble M HEOOpAaTUMBIC pEaKIIUH,
1.1 | OKMCIUTENTbHOBOCCTAHOBUTEIIBHBIE  PEAKIMH, OKHUCIUTEIb, BOCCTAHOBUTEID,
OKHCIIEHHE W BOCCTAHOBIICHHE, AJUIOTPOMNusi, aM(pOTEPHOCTh, XMMHUYECKas CBS3b
(koBaJeHTHAsl, WOHHAs, METAJUIMYECKas), KpUCTaJUITMYecKash peni€Tka, CIUIaBHI,
CKOPOCTh XUMUYECKOW PEAKIINU
1.2 WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATHI U IPUMEHSTh 3TH




MOHSITHS IIPU ONMCAHUH BEILIECTB U UX MpPEeBpaIleHUN

1.3

COCTaBJIATh YpPaBHCHUA BHCKTpOHHTquCKOﬁ JUucconmuanum KHCIIOT, ImeaoYe M

COJICH, MOJIHBIE U COKpAIEHHBIC YPAaBHEHUS pEakIfii HOHHOro oOMeHa

1.4

PaCKpBIBATE CYHIHOCTL OKUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKL[I/If/’I oCcpeaACTBOM

COCTaBJICHUS 3JIEKTPOHHOrO OanaHca ATUX PEeaKIHii

1.5

MIPOBOAMTH PACUETHI [0 YPAaBHEHUIO XUMUYECKOM peakuu

ITo Temam: «HemMeTaJIbI B HX COCANHECHUSN> U «MeTasiIbl M X COCAUHECHUSN»

2.1

XapakTepu30BaTh (OMHUCHIBATH) 00IIME M cHerupUUIecKre XUMHYECKHE CBOICTBa
MPOCTBIX M CIIOKHBIX  BEHIECTB, TMOATBEPXKIasi  OMHCAaHUE MIPUMEPAMH

MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUIN COOTBETCTBYIOIIUX XUMHUECKHUX PEaKIUii

2.2

COCTAaBJIATb YPABHCHHA peaKHHfI, MOATBCPKAAOINX CYIICCTBOBAHUC TeHEeTUYECKOM

CBsA3H MCXKY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB
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IMPOrHO3UPOBATH CBOMCTBaA BCUICCTB B 3aBUCUMOCTU OT UX CTPOCHUSA, BOBMOKHOCTHU

MPOTEKaHUsI XUMUYECKUX MPEBPAIlleHUH B Pa3IMYHBIX YCIOBUAX

24

clieoBaTh TMpaBUjaM TIOJb30BAaHUS XHMHUYECKON Tocylod U 1a00paTOpHBIM
o0opy/IoBaHUEM, a TaKKe MpaBUJIaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBHH C
MHCTPYKUUSMU 1O BBIIOJHEHUIO J1a00paTOPHBIX XHMHUYECKHUX OIBITOB IIO

MOJIYYCHHUIO U CO6I/IpaHI/IIO T8.3006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

[IPOBOJUTH pEaKLUH, I[OATBEPKAAIONINE KAYECTBEHHBIM COCTaB pPa3jIU4HbIX
BELIECTB: PACIIO3HABATH OIBITHBIM MYTEM XJIOPHA-, OpoMHUA, MOAMI, KapOOHaT,
¢docdar, cunukar, cynbdar, THAPOKCUIUOHBI, KATHOHBI aMMOHHMSI, HOHBI H3Y4YE€HHBIX

MCTAJJIOB, MPUCYTCTBYIOKUEC B BOJAHBIX PACTBOPAX HCOPraHNMICCKUX BCIICCTB

ITo Teme: «XuMHS U OKpPYIKAIOIIAS CPeAA

3.1

pacKphIBaTh CMBICI OCHOBHBIX XuMHYeckux mnouHstui: IIJIK BemectBa; kKoppo3us

METAJIJIOB

3.2

MPUMCHATH OCHOBHBLIC OICpallnun MBICIIUTEIbHON JeSITEeIbHOCTH — aHalIU3 U CHHTC3,
CpaBHCHHC, 0606HICHI/IC, CUCTCMATU3allUI0, BBISABJICHHUC NPUYUHHO-CICICTBCHHBIX
CBsI3ed — I N3YyUCHUA CBOMCTB BEIIECTB U XHUMHYECKUX peaKL{Hﬁ;
CCTCCTBCHHOHAYYHBIC MCTOBbI IIO3HAHUA - Ha6JIIOI[CHI/IC, HU3MCPCHHUC,

MOJIETTUPOBAHUE, SKCTIEPUMEHT (PEabHbIA U MBICJICHHBIN)




ITPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA
8 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

HepBOHaanLHBIe XUMHWYCCKUC ITOHATH S

1.1

[TIpenmer xumuun. Posib XMMUM B KU3HU YeJIOBEKa. XMMHS B cCUCTeMe Hayk. Tema u
BelecTa. Pu3nueckue CBOMCTBA BEIECTB. ATPeraTHOE COCTOSIHUE BEILIECTB

1.2

[Mousatne o Meromax mosHaHus B xuMuu. Yuctele BemectBa U cMecH. CIiocoObl
pa3iesIeHusl CMecen

1.3

ATOMBI M MOJIEKYJIbI. XUMUYECKUE 31eMEHThl. CUMBOJIBI XUMUYECKUX IJIEMEHTOB.
IIpocTbie U c0KHbIE BeNIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE

1.4

Xumnueckass (opmyna. BajgeHTHOCTP aTOMOB XHUMHMYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA CcOcTaBa BemecTB. OTHocuTenbHass aromMHas Mmacca. OTHOCUTENBbHAs
MOJIEKYJIsIpHas Macca. MaccoBas 10JIs1 XUMHYECKOI0 2JIEMEHTA B COCAMHEHUHN

1.5

KommnuectBo BemecrBa. Monbs. MonspHas macca. B3aumMocBsA3b KOJIMYECTBA, MACCHI U
YyHhCclla CTPYKTYPHBIX €AMHUIl BemiecTBa. Pacu€rel mo dopMmynaMm XUMHUYECKUX
COCIMHECHUI

1.6

®uznyeckue U XUMUYECKUE SBJICHUS. XUMHUUECKasl peakluus U €€ MpU3HaKU. 3aKOH
COXpaHEHMs Macchl BellecTB. XHUMUYeckue ypaBHeHus. Kiaccudukanus
XMMUYECKHUX PeaKIii (COeAMHEHMsI, Pa3JIOKEHHs, 3aMeIIeHus, 0OMeHa)

1.7

XUMUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM IOCYAOW, C MpaBUIaMU
paboTHI B TabopaTopuu U préMamMu oOpalieHus ¢ 1abopaTOpHBIM 000pYAOBaHHUEM,
U3yueHHe M ONHMcaHue (U3NYECKUX CBOWCTB OOPA3IOB HEOPTaHMUECKUX BEIIECTB,
HabOmoneHue ¢u3nueckux (TUIaBleHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B
CTYIIKe, KUTIEHHWE ¥ KOHJCHCAIMS BOJBI) W XUMHUYECKHX (TOPCHHE CBEYH,
MPOKaJTUBAaHUE MEIHOW IMPOBOJIOKH, B3aWMOJEWUCTBHE MeJia C KHUCIOTOMN) SIBJICHMIA,
HaOJIOZIGHWE W ONHMCAaHUE TMPU3HAKOB TPOTEKAHUS XMUMHUYECKHX  PEeaKIHi
(paznmokeHue caxapa, B3aUMOJCWUCTBHE CEPHOM KHCIOTHI C XJIOpUIOM Oapwus,
pasnoxenue ruapokcunaa menu(ll) mpm HarpeBaHMM, B3aMMOJEICTBHE JKeile3a C
pactBopom conu Memau(Il), mzyuenue crnocoOGoB pazaeneHusi cMecei (C MOMOIIBIO
Maraura, (UIBTpPOBaHWE,  BHIMAPUBAHWE, JAUCTHIUISIHS,  XpoMarorpadus),
MPOBEJICHNE OYMCTKU TMOBApEHHOW COJNH, HAOMIOJeHHE U ONHCAHHE pe3yJIbTaToB
NPOBEICHUS OIbBITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUs MAacChl, CO3JIaHHUe
MoJIeJIel MOJIEKYJI (IIapOCTEPIKHEBBIX)

Baxwueimme NpCACTABUTCIIN HCOPIraHNYCCKUX BCIICCTB

2.1

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopoa — 351eMEHT U TPOCTOE BEIIECTBO.
Haxosxnenue kuciaopojaa B npupojie, Pu3nyeckrue 1 XUMUIECKUE CBOMCTBA (peakiuu
ropeausi). Okcuzpl. [Ipumenenue kucinopoga. CrnocoObl MONy4eHUsS KHUCIOpPOIa B
naboparopuu U TNpombliuieHHOcTU. KpyroBopot kuciopoaa B npupoje. O30H —
AJUTOTPOIHAS MOAU(UKAIMS KUCIOPOAa

2.2

TennoBoil >pPeKT XMMHUYECKOH peakluH, TEPMOXUMHUUECKUE YpPaBHEHMs, 3K30- U
SHIOTEPMUYECKHE peaKkIUHU. TOMIMBO: Yrojib M METaH. 3arpsi3HEHHE BO3/1yXa,
yCHUJICHHE TapHUKOBOT0 3¢ dekra, pazpylieHne 030HOBOTO C0s
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Bonopox — snemeHT um mpocToe BemiecTBO. HaxokaeHwe Boiopoma B TPUPOJE,
(1)I/I3I/I‘IGCKI/IC U XUMHUYCCKUC CBOfICTBa, MMPUMCHCHUC, CIIOCOOBI MOJIYUYCHUH. Kucnorer n
CoJu
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ModsipHblii 00bEM ra3oB. PacuéTsl 10 XUMHUECKUM YPABHEHUSIM




2.5

®dusnyeckue cBoMcTBa BojAbl. Boma kak pactBoputenb. PactBopbsl. HackilieHHble u
HEHACBIIICHHbIE PpacTBOpbl. PacTBOpuUMOCTH BelecTs B Boxe. Maccosass 10Jid
BEILIECTBA B pacTBOpe. XMUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Poiib pacTBOpOB B
IpUpOJIE U B JKHU3HM uesnoBeka. KpyroBopoT Boabl B IpHUpoAE. 3arpsi3HEHUE
IPUPOJIHBIX BOA. OXpaHa M OUMCTKA PUPOIHBIX BOJ

2.6

Knaccudukanus nHeoprannueckux coeauHeHuii. Oxcuanl. Kiaccudukanus okcumios:
cojeoOpa3zyromue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) M HEcoIeoOpas3yrolue.
Homenknartypa okcuioB. ®u3nyeckue 1 XMuMHUYECKHUE CBOMCTBA OKCUIOB. [lomyuenue
OKCHJIOB

2.7

OcnoBanus. Knaccugukanuss OCHOBaHMIA: IIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHui. ®du3nyueckue M XUMHUYECKHME CBOMCTBAa OCHOBAHMM.
[TonydyeHne OCHOBaHMI

2.8

Kucnorel. Knaccudpukamuss kucnor. Homenknatypa xucnor. ®Pusmueckue u
XUMHUYECKHE CBOMCTBAa KuHCIOT. Psang axktuBHoctu MetayuioB H.H. Bekerosa.
[TosyyeHnue Kuciaor

2.9

Comu. Howmenknatypa comned. ®dusnyeckue M XUMHUYECKHE CBOMCTBA COJICH.
ITonydenue coneit

2.10

I'eneTnueckas CBs3b MCKAY KJIAaCCAMH HCOPIraHNYCCKHUX COG,I[I/IHeHI/II‘;I

2.11

XUMHUYECKUH 3KCHEPUMEHT: KaueCTBEHHOE ONPEICICHUE COAEPKaHUs KHUCIOpOJa B
BO3/yXe, MOJydyeHne, coOMpaHue, paclio3HaBaHUE W W3yYEHHUE CBOWCTB KHCIOPOAA,
HaOII0/IEHUE B3aMMOJICHCTBHUS BEIIECTB C KUCIOPOJIOM U YCIOBUS BO3HUKHOBEHUS U
IIPEKpaleHUs] TopeHus (Iokapa), O3HAKOMJIEHUE ¢ 00pa3liaMu OKCUJOB U OIMCAHHE
UX CBOICTB, OJyueHUE, COOMpaHKe, paclio3HaBAaHUE U M3yUEHUE CBOMCTB BOJOpO/IA
(ropenue), B3aumozeiictBue Boaopoga ¢ okcupom menu(ll)  (BozmoxkHO
MCIIOJIb30BAaHUE BUICOMATEPHAIIOB), HAOMIOIeHHE 00pa3IIOB BEIIECTB KOJIMYECTBOM |
MOJIb, HCCIIEIOBAaHHE OCOOCHHOCTEH pACTBOPEHHS BEHIECTB C  PAa3IUYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MaccOoBOM J0ye
pacTBOPEHHOIO BEILECTBA, B3aUMOJACHCTBME BOJbl C MeTaIaMU (HAaTpUEM H
KaJbIeM) (BO3MOXKHO MCIOJIb30BaHUE BUAEOMATEPUAIIOB), OMpPEIEICHUE PaCTBOPOB
KUCJIOT ¥ IIeJOoYed ¢ TOMOIIbI0O HHJIUMKATOPOB, HCCJIENI0BAaHUE O00paslioB
HEOPraHMYECKUX BEUIECTB PA3IMYHBIX KJIACCOB, HAOMIOJEHUE W3MEHEHHUS OKpPACKU
WHJUKATOPOB B pacTBOPAaX KHUCIOT MU WIEJIOYEH, N3yYEHUE B3aMMOJEHUCTBUS OKCHAA
meau(Il) ¢ pacTBopoM CEpHOM KHCIOTBI, KHCJIOT C METa/UlaMH, pPEaKIui
HEUTpAIM3aLMY, IIOJIyYEHUE HEPacTBOPUMBIX OCHOBAHUHM, BBITECHEHUE OJHOIO
MeTaJula APYruM M3 pacTBOpa COJIM, PELICHUE HKCIEPUMEHTAJIbHBIX 3a]a4 [0 TeME
«BaxkHenmme KJI1acchl HEOPraHMYECKUX COEIUHECHUIN)

Ilepnonnueckuii 3akoH u [lepnonnueckas cuctema XMMUYECKUX 3ieMeHToB J1.1.
Menneneesa. CtpoeHne aToMoB. XuMudeckas cBsizb. OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINU

3.1

[lepBble MOMBITKU KiIaccH(PUKAMKM XUMHUYECKUX 3JeMeHTOB. IloHstue o rpymnmax
CXOJIHBIX DJIEMEHTOB (IEJOYHbIE WU IIEJIOYHO3EMENbHbIE METaJIbl, TaJOTEHBI,
WHEPTHbIE Tra3bl). OJEMEHTbI, KOTOphle 00pa3yloT aM{@OTepHble OKCHIbl U
THJIPOKCHJIBI

3.2

Ilepuonnueckuii 3akoH. Ilepuomuueckas cucrteMa XuUMUYECKUX 3nemeHToB JI.U.
MenneneeBa. Koportkonepuomnas u giuHHOnepuoaHas (opmer [lepuoamueckoit
cucrembl xumuueckux oanemeHroB .M. MenneneeBa. Ilepuonbl u  TpyImibL
DU3NYECKUI CMBICIT TOPSIAKOBOIO HOMEPA, HOMEPOB NEPUOAA U TPYIIIBI AJIEMEHTA

3.3

Ctpoenue aromoB. CocTaB aToMHBIX snep. M3oronbl. Onekrponsl. CTpoeHue




JJIEKTPOHHBIX ~ 000JI04eK  aToMOB  mepBbIX 20  XMMMYECKHMX  3JIEMEHTOB
Ilepuomnueckoit cucremel .M. MenneneeBa. XapakTepuCTUKa XHUMHYECKOIO
AJIEMEHTa Mo ero noyoxenuto B [lepuoanueckoii cucreme .M. Menneneena
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3aKOHOMEPHOCTH  HM3MEHEHUsA  paguyca aTOMOB  XUMHUYECKHUX  DIJIEMEHTOB,
METaJUIMYECKUX W HEMETaJUIMYEeCKUX CBOWCTB MO TpynnaM U NepuojaM. 3HauY€HUE
[Tepuoanueckoro 3akoHa U llepuoandeckol CUCTEMbl XMMHYECKUX HJIEMEHTOB IS
pa3BuTHs HayKu U npaktuku. [[.V1. MenneneeB — y4€HbIN U IpaXkTaHUH

3.5

Xumuueckass  cBsi3b.  KoBasieHTHast  (mosispHas W HENOJsIpHAsi)  CBSI3b.
DJIEKTPOOTPULIATETLHOCTh XUMHUECKUX 371€EMEHTOB. MloOHHAas CBsA3b

3.6

Crenedpr okuciieHns. OKHCINTEILHOBOCCTAHOBUTEILHBIC pE€aKnu. Hpoueccm
OKHCJICHUS B BOCCTaHOBIICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH

3.7

XUMHUYECKUHN HKCIIEPUMEHT: HU3y4YeHHE O00pa3lloB BEIIECTB METAILUIOB U HEMETAJIJIOB,
B3aMMOJICICTBHE THIPOKCH/IA [IMHKA C PACTBOPAMHU KUCJIOT U IIesouei, MpoBeIeHNE
OMBITOB, WJUTFHOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIIUMA
(ropeHue, peakluu pas3JIoKeHUs, COSTUHEHHS])

9 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

BeniecTBo M XuMHdeckas pCaKmusi. HOBTOpeHI/IC

1.1

[lepnonuuecknili 3akoH. Ilepronanyeckas cucTeMa XUMHUYECKHX dieMmeHToB J[.H.
MenneneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHUM CBOWCTB
XUMHUYECKHX AJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KaIus, KalIblUd U UX COCAMHEHUN B
COOTBETCTBUU C IOJOKEHUEM 3JIEMEHTOB B llepuoandeckor cucremMe U CTPOCHHEM
HX aTOMOB

1.2

Crpoenue BemiecTBa: BUIAbl XUMUYECKON CBS3M. THIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEHIECTBA OT THUIA KPUCTALIMYECKOM PEMETKH W BHUAA
XxuMH4Yeckoi cBs3u. Kiaccudukanuss M HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB
(MexxmyHapoIHas U TPUBHANIbHAS ). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K
pa3JIMYHBIM  KJlacCaM  HEOPraHWYECKUX  COCIMHEHUM, TIEHETUYeCKas  CBA3b
HEOPraHWYECKUX BEUIECTB

1.3

Knaccudpukanus XuMUYECKHMX peakUMid MO pazIu4HbIM IpHU3HAKaM ([0 YHUCIy U
COCTaBY yYacCTBYIOILIMX B PEAKIMU BELIECTB, IO TEINIOBOMY 3((deKTy, 1o N3MEHEHUIO
CTETIEHEH OKUCJIEHHUS] XHMHUYECKUX DJIEMEHTOB, 0 OOpPaTUMOCTH, IO Y4YacTHUIO
KaTajnzaropa). K30- M SHAOTEPMHUECKUE PEaKIH, TEPMOXUMHUYECKUE YPaBHEHHUS.
IToHsITHE O CKOPOCTH XMMUYECKOUN pPEAKIINHU

1.4

[TonsitTue 00 oOpaTUMbBIX U HEOOPATUMBIX XUMHUYECKMX peakuusx. llonstue o
TOMOTE€HHBIX M TE€TEPOreHHBIX peakuusax. lIoHATHE O XMMHUYECKOM pPaBHOBECHH.
@daxkTophl, BAMSIOINIME HA CKOPOCTb XUMHUYECKOW pPEaKIUM U  IOJIOKEHHE
XMMHUYECKOTIO PABHOBECHUS

1.5

OKUCAUTENTFHO-BOCCTAHOBUTEBHBIE PEAKIINH, SJICKTPOHHBIA OanaHC OKUCIUTEIHHO-
BOCCTAHOBUTENbHOM  peakumu.  CocTaBiIeHHWE  ypaBHEHUW  OKHCIHUTEIHHO-
BOCCTAHOBUTEJIHHBIX PEAKIIMI C UCIIOJIH30BAHUEM METO 1A DJIEKTPOHHOTO OaaHca

1.6

Teopust BIEKTPOIUTHUYECKON JTUCCOIMAIUU. DIJIEKTPOIUTBI M  HEIIEKTPOIUTHI.
Katnonsl, anmonsl. MexaHu3Mm AUCCONMAMM BEUIECTB C PA3JTUYHBIMU BHIAMU
xumuueckoit cBs3u. Ctemenp nucconuanuu. CHIBHBIE W CIAObIe AJIEKTPOJIUTHL.
Peakiuu noHHOr0 0OMeHa. Y cJIOBUS MPOTEKAHUSI PeaKIIMii HOHHOTO 0OMEHA, TIOJTHBIC




Y COKpAIlIEHHbIE MOHHBIE YpaBHEHUS peakinii. CBOMCTBA KUCIOT, OCHOBAaHUMU U COJIEH
B CBETEC TMPEJACTaBICHUI 00 OSIEKTPOJMTHUECKONW aucconuanuu. KauecTBeHHbIE
peakuyu Ha MoHbIL. [loHsITHE O THIpONIN3E Coen

1.7

XUMHUYECKUH HKCIEPUMEHT: 03HAKOMJICHUE C MOCISIMH KPUCTAJUTMIECKAX PEIIETOK
HEOPraHMYECKUX BEUIECTB — METAJLIOB U HEMETaIoB (TpaduTra U aiMasa), CJI0KHBIX
BEIICCTB (XJIOpU/IAa HATPHs); HCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHYECKOU
peaxkuuu oT BO3JICUCTBUSA pas3IMYHbIX (bakTopoB; HCCIIENOBAaHUE
AIIEKTPONPOBOTHOCTH PACTBOPOB BEILIECTB, MPOIlecca AUCCONUAIMH KUCIIOT, MIeI0YeH
u coyiel (BO3MOXKHO HCIIOJIb30BAaHHE BMJIEOMATEpUANIOB); IPOBEJIECHUE OIBITOB,
WUTFOCTPHUPYIOMIUX MPU3HAKU MPOTEKAHUs PeaKIuii HOHHOTO oOMeHa (0Opa3oBaHHUE
0caJiKa, BBIIEJICHNE T'a3a, 00pa30BaHUeE BOJIbI); OMBITOB, WITIOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIIbHO-BOCCTAHOBUTEIFHBIX ~ PEaKIui (TOpeHWe, peakluu pas3JIoKeHUs,
COGZ[I/IHCHI/ISI); pacro3HaBaHUC HECOPTAHNYCCKUX BCHICCTB C MOMOIIBIO KAaUYCCTBCHHBIX
peaKIyii Ha MOHBI; pEIIEHHE YKCIEPUMEHTAIBHBIX 33134

Hemeramie! u ux COCAMHCHUA

2.1

OOmrast XxapakTepucTuka rajsoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
crerieHn okucieHus. CtpoeHne u (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB —
rajoreHoB. XHMHUYECKHE CBOMCTBa Ha TIpuMepe XJopa (B3aMMOJICHCTBHE C
METaJUlaMH, HeMeTajulaMu, IejaoyaMu). XjopoBoaopona. CoJissHas KUCTIOTa,
XMMHYECKHE CBOMCTBA, MOIy4YCHUE, MPUMEHeHHe. [leiicTBrE XJI0pa U XJIOPOBOAOPOAA
Ha OpraHui3M 4CJIOBCKaA. Baxxueiimnme XJIOPpUAbI U UX HAXOXJACHUC B IIPHUPOAC

2.2

OOmras xapakrepuctuka 31eMeHToB VIA-rpynmsl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne U (PU3UUECKHe CBOICTBA MPOCTHIX
BEIIECTB — KHUCJIOPOJA U CEepPbl. AJUIOTPOINHBIE MOAU(DUKAIUN KUCIOPOJA U CEPHI.
Xumuyeckue cBoicTBa cepbl. CepoBOJOpOI, CTpoeHUE, GU3NUECKUE U XUMHUYECKHE
cBoiicTBa. OKCUABI cephl Kak MPEICTaBUTENIN KUCIOTHBIX OKCcHIoB. CepHasl KMCIOTa,
buznyeckue U XUMHUYECKHe CBOMCTBa (0OIIMe Kak MpeACcTaBUTENs Kiacca KUCIOT U
cneuupuueckne). XUMHUECKHE pPEaKIHW, JIeKallue B OCHOBE IPOMBIIUIEHHOTO
crnocoba momyuyeHus cepHod KuciaoTel. [Ipumenenune. Conu CcepHOW KHUCIOTHI,
KaueCTBEHHAs peakius Ha cynb(arT-uoH. HaxoxaeHue cepbl u e€ COeIUHCHHI B
npupoge. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpelbl COECIUHEHUSMH CEephbl
(KUCIIOTHBIE ~ JOXIM, 3arps3HEHHE BO3AyXa W BOJOEMOB), CIOCOOBI  €ro
MIPEAOTBPALIEHUS

23

OOwiast xapakTepucTika 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHN OKHCIIEHUs. A30T, paclpOCTpaHEHUE B MPUPOJE, hu3nueckue
U XUMH4eckue cBoiictBa. KpyroBopot a3ora B mpupoje. AMMuUax, ero ¢Gpuzndeckue u
XMMUYECKHE CBOWCTBA, MOJTyueHHe U mpuMeHenue. Conu aMMoHUs, uX pusnyeckue u
XMMHUYECKHE CBOMCTBA, IMpUMEHEHHE. KadecTBeHHas peakuuss Ha MOHBI aMMOHMSL.
A3OTHas KUCIOTa, e€ ModydeHue, Gru3nyeckre u XUMHUYECKHe CBOMCTBa (00IIHe Kak
NpeJCTaBUTENs Kiacca KHUCIOT W crenuduueckue). Mcrnonp3oBaHMEe HUTPATOB U
CoJieil aMMOHHS B KAaueCTBE MHUHEPAJIBHBIX yA00peHuH. XUMHUYECKOEe 3arpsi3HEHue
OKpYy’Karollel cpelbl COEIMHEHMAMHU a30Ta (KHUCIOTHBIE JOXKIU, 3arps3HEHHE
BO3/1yXa, I0YBBI U BOJIOEMOB)

24

®ocdop, ammorponHbie Momudukammu (ocdopa, (uUNYECKHE U XUMHUYECKHE
coiictBa. Okcupn dochopa(V) u docdhopnas kuciaora, puU3ndecKkue U XUMHUECKUE
CBOWCTBa, moiy4deHue. Mcnomp3oBanue ¢ochaToB B Ka4eCTBE MHUHEPATbHBIX
ya0OpeHuit

2.5

OOmias xapakrepuctuka 31eMeHToB [VA-rpynmnsl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHU OKHCICHHA. YTJIEepoJ, aUIOTPONHBIE MOAu(UKaINH,




pacrnpocTpaHeHHe B IpuUpojie, (PU3MYECKHe W XUMUYECKHE CBOMCTBA. AJCOpPOLHMSL.
KpyroBoport yrinepona B mpupojae. OKcusl yrieposaa, ux (hU3nuecKue U XUMHUIECKHe
CBOMCTBa, [JEHCTBME Ha JKUBbIE OpPraHU3MbI, I[IOJIy4Y€eHHE U [PUMEHEHHUE.
DKoJorudeckne MpodIemMbl, CcBsi3aHHbIe ¢ okcuaoMm yriaepoaa(lV); rumotesa
IJI00QJIPHOTO TOTEIUICHHS KJIMMaTa; MapHUKOBBIA 3G (dEKT. YTroibHas KUCIOTa U €&
ConmM, WX (U3MYECKHe U XHMHUYECKHE CBOWCTBA, NOJNyYEeHHUE H MPUMECHECHHUE.
KauectBennas peakiusi Ha kapOoHaT-MOHBI. lMcmonb3oBaHue KapOOHATOB B OBITY,
MEIHIIMHE, TPOMBIIUICHHOCTH U CEJIHCKOM XO035HCTBE

2.6

[lepBoHayabHbIE TOHATHS OO0 OpPraHMYECKHX BEMIECTBAX KaK O COSHMHEHHSX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTUJIeH, 3TaHOJI, IIMIEPUH, YKCYCHas KUCIIOTA).
Wx cocraB u xumudeckoe crpoeHue. [loHaTne o OMOIOrHYecKr BaXKHBIX BEIIECTBAX:
XKHUpax, Oenkax, yrieBoJax — ¥ UX pOJIH B )KM3HH ueroBeka. MaTepuaabHOE eTUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCTMHECHUN

2.7

Kpemuuii, ero ¢usnueckue U XMMHUYECKHE CBOICTBA, MOJyYeHHUE W NPHUMEHEHHE.
Coenunenus kpemHus B mpupoje. Oomue npeactaBiaeHus: 00 okcuae kpeMuus(I1V) u
KpeMHUEeBOW kucnore. CHIMKATBl, WX UCIHOIB30BAaHUE B OBITY, MEIUIMHE,
MPOMBINUICHHOCTH. BakHelllline CTpOUTENbHBIE MaTepHalibl: KepaMHKa, CTEKJIO,
[eMeHT, ©OeToH, kene300eroH. I[IpoOmeMbl  6€30MacHOTO  MCIOJB30BAHUS
CTPOMTEIHLHBIX MAaTepUAJIOB B TOBCEIHEBHOM KU3HU

2.8

XUMUYECKUH SKCIIEPUMEHT: U3y4YeHHE 00pa3ll0B HEOPTaHWYECKUX BEIIECTB, CBOWCTB
COJISHOM KHUCJIOTBI; MPOBEACHUE KAuE€CTBEHHBIX pEAKIHM Ha XJIOPUA-UOHBI U
HAOIIO/IEHUE MPHU3HAKOB HX IPOTEKAHUS; OIBITHI, OTpa)karonue ¢GU3NYECKue u
XUMUYECKHE CBOMCTBAa TaJIOTEHOB M HMX COCIMHEHHM (BO3MOXHO HCIIOIb30BAHUE
BUJICOMATEpPHANIOB); O3HAKOMJIEHHE C oOpa3lamMu XJOpPUAOB (TaJIOT€HUIOB);
O3HAaKOMJIEHHE ¢ 0Opa3laMu cepbl U €€ COCAMHEHHSIMU (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEpHalioB); HaOJIOJEHHE Mpoliecca OOYIVIMBaHUSA caxapa IOJ JAeWCTBUEM
KOHLIEHTPUPOBAHHOW  CEpPHOW  KHUCJOTBI, HM3YYEHHE XUMHYECKHX  CBOWCTB
pa30aBiIeHHON CEpHON KHUCIOTHI, MPOBEICHNE KAYECTBEHHON peakldd Ha cyibdat-
MOH W HaOmOJaeHWe Npu3HaKa e€ MPOTEKaHWs; O3HAKOMIICHHE C (U3HMUYECKUMU
cBoiicTBaMH a30Ta, ¢ochopa U UX COECOTUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), Oo0Opa3laMu a30THBIX W (OCPOPHBIX YAOOPEHHUM; TOTydYeHUE,
coOupaHue, paclo3HaBaHWE€ U HW3Y4YCHHE CBOWCTB aMMHaKa; IPOBEACHUE
KaueCTBEHHBIX pEaKlUii Ha MOH aMMOHUS U GocdarT-uoH U U3YYCHHE MPHU3HAKOB MX
MIPOTEKaHUs, B3aUMOJCHCTBUE KOHUEHTPUPOBAHHOW Aa30THOM KHCIOTHI C MEJIbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB); U3y4EHUe Moenein
KPUCTAIUTMUECKUX peméToK anMasa, Trpaduta, ¢QyiiepeHa; O3HAKOMIICHUE C
MPOIECCOM  aACOPOIMU  PACTBOPEHHBIX BEUIECTB AKTHBUPOBAHHBIM YIIEM H
YCTPOICTBOM NPOTHBOrasa; MOJyueHue, coOupaHHe, paclio3HaBaHWE M H3Y4YCHHE
CBOMCTB YTJICKUCIIOTO Ta3a; MPOBEJICHUE KAueCTBEHHBIX peaklnuid Ha KapOoHAT- U
CUJIMKAT-UOHBI U U3YUYEHHUE ITPU3HAKOB UX IPOTEKAHUS; O3HAKOMJIEHUE C IPOLYKIUEH
CHWJIMKATHON MPOMBIIUICHHOCTH; pPEHICHUE HKCIIEPUMEHTAJIbHBIX 3aJad [0 TeMe
«BaxxHennue HeMeTaJulbl U UX COCTUHEHHUS)

MeTannsl 1 uXx COCIMHCHMUA

3.1

OOmiast XapakTepuCTUKAa XMMHUYECKHX 3JIEMEHTOB — METaJIOB Ha OCHOBAaHUHM HX
nosioxkeHus B [lepuonnueckoi cucreMe XUMHUYECKUX 3i1eMeHToB [ M. Menneneesa u
crpoeHust aroMoB. CTpoeHue MeTaIoB. MeTalanueckas CBs3b M MeTajulndeckKas
KpUCTAJIIMYECKAsl peIIETKA. DIEKTPOXUMHUECKUN Psii HAIPSDKEHUN METAJJIOB

3.2

@usnueckne ¥ XUMHYECKHE CBOWCTBAa MeTauioB. OOmme crocoObl TOITy4eHUs
MeTauioB. TloHsATHE O KOpPpO3MM METaJIJIOB, OCHOBHBIE CHOCOOBI 3aIUThl HUX OT




koppo3un. CrutaBel (CTajab, YyTyH, JAOPAUTIOMUHUN, OpOH3a) U MX NMPUMEHCHHE B
OBITY M IPOMBIIICHHOCTH

3.3

[[lenounble Metaiuibl: mOJOXKeHUWE B llepuoanueckoir cHUCTEME XUMHYECKUX
sanementoB [[.MI. MeHneneeBa; CTpoeHHME HUX AaTOMOB; HAXOXKICHHE B MPHUPOJIE.
dusnueckre U XMMHUYECKHE CBOWCTBA (Ha mpumepe HaTpuss U Kanus). OKcuIbpl U
TUAPOKCUJIBI HATpUsA U Kanus. [IpruMeHeHne mea0YHbIX METANIOB U MX COCTMHEHUN

3.4

[IlenoyHO3eMeNbHBIE METAJUIBI MAarHUM W KajdblMil: nonokeHue B Ilepuommueckoit
cucteMe xuMuueckux odieMeHtoB JI.M. MenaeneeBa; CTPOCHHME HX aTOMOB;
HaxoxaeHue B npupoje. uznueckue 1 XUMUYECKUE CBOMCTBA MarHusi U KaJbIIHs.
Baxueiiiue coequHenus Kanblus (OKCUA, TUAPOKCUA, coiu). KECTKOCTh BOABI U
crocoObI €€ yCTpaHeHUS

3.5

Amomunuii: nonoxkenue B Ilepuonnueckoi cucteMe XUMUYECKUX 3yieMeHtoB [[.U.
MenzeneeBa; CTpO€HUE aTOMa; HaXOXJEHUE B mpupoje. Ou3nyecKkue U XUMHUYECKUE
CBOMCTBA aMOMHHNSA. AMGBOTEpHBIE CBOWCTBA OKCHJIA M THJIPOKCHIA ATFOMUHUS

3.6

Kenezo: monoxenue B Ilepuomnueckod cucteMe XuUMUYecKux siemeHtoB JI.M.
MeneneeBa; CTpoeHUE aTOMa; HaXOXKJAeHue B npupoje. Gusndyeckue 1 XuMUYECKHE
cBoiicTBa xene3a. Okcuasl, ruapokcuabl U conu xene3a(ll) u xenesa(Ill), ux cocras,
CBOMCTBA U IIOJIYYCHHUE

3.7

XUMHUYECKUN HKCIIEPUMEHT: O3HAKOMIIEHHE C 00pa3laMyd METaUIOB U CILIaBOB, UX
(U3UYECKUMH CBOMCTBAMU; M3yYCHHUE PE3YyJbTaTOB KOPPO3UU METAIOB (BO3MOXKHO
MCIIOJIb30BAHKE BUIEOMATEPUAIOB), OCOOCHHOCTEN B3aUMOICHCTBUS OKCHJIA KAJTBIIHS
W HATpusl ¢ BOAOW (BO3MOXKHO HCITOJIb30BAaHUE BUICOMATEPHANIOB); HCCIICIOBAHUC
CBOMCTB >KECTKOW BOJBI; TMpOIlecca TOPEHHUs 3Kele3a B KUCTOopoAe (BO3MOXKHO
HCITOJIb30BaHNE BUICOMATEPHAIIOB); TIPU3HAKOB MPOTEKAHUsI KaYECTBEHHBIX PEaKIIHMA
Ha WOHBI (MarHus, Kajablus, antoMuHus, nuHka, xene3a(ll) u xenesa(lll), menu(Il);
HaOJIOJICHUE U ONHMCAHKME TIPOIIECCOB OKPAIIMBAHUS IJIAMEHU MOHAMH HATPHS, KaJIUS
U Kajblus (BO3MOXKHO  HCIOJB30BaHUE  BHJICOMATEPHUANIOB); HUCCIIEIOBAHHE
aM(pOTEPHBIX CBOMCTB THUIPOKCHIA ATOMHUHHUS M THUIAPOKCHAA IIMHKA; PEIICHUE
AKCIIEPUMEHTAIILHBIX 3a/1a4 10 TeMe « BaxkHeilre MeTajiibl U UX COCTMHEHUSD)

X¥UMHS ¥ OKpYKarolas cpeaa

4.1

HoBbie maTepuansl 1 TexHoJIOrMU. BemecTBa u MaTepuaibl B TOBCEIHEBHOM KU3HU
YyeJoBeKa. XUMUS U 30pOBbe. be30macHoe UCIoab30BaHUE BEIIECTB M XUMHUECKUX
peakimii B ObITy. [lepBasi TOMOIIs NpU XUMUYECKHUX 03KOTaX U OTPABJICHUSIX

4.2

OCHOBBI 3KOJOTMYECKONM TI'pPaMOTHOCTU. XHMHUYECKOE 3arps3HEHHE OKpY Karolen
cpeast IIJIK. Pomp XxuMum B pelieHMH 53KoJoruueckux mnpoOiem. Ilpuponansie
UCTOYHUKU YTJIEBOJOPONOB (Yyrojib, MPUPOAHBIN ra3, HeQTh), MNPOAYKTHl HX
nepepabOoTKU, UX poJib B OBITY U IPOMBIIIJICHHOCTH

4.3

XUMHUUECKUH DSKCIIEPUMEHT: H3y4yeHHe OOpa3loB MaTepHalioB (CTEKJIO, CIUIABbI
METAJIJIOB, MTOJIMMEPHBIE MaTEpUaJIbl)




ITPOBEPAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHHUSA K PE3YJIbTATAM

OCBOEHMUA

OCHOBHOM OBPA3OBATEJIbHOM MMPOTr'PAMMBI

OCHOBHOI'O OBHIEI'O OBPA30BAHUA

Kon
NpoBepsieMoro
TpeOOBAHMS

IIpoBepsiemble TPeOOBaHUS K MPeJIMETHBIM pe3y/bTaTaM
0a30BOro YPOBHSI OCBOCHHS OCHOBHOM 00pa30oBaTeIbHOI
NPOrpaMMbI OCHOBHOI0 0011ero oopaszosanusi Ha ocHose PI'OC

1

Hp CACTaBJICHHUC!:

1.1

0 IIO3HAaBaE€MOCTHU SIBIICHHUH npupoabl, IMIMOHHUMAHUC 00BEKTHBHOM
3HAYMMOCTH OCHOB XHMHYECCKOMH HAayKH Kak obnactu COBPEMECHHOI'O
CCTCCTBO3HAaHHUsA, KOMIIOHCHTA O6HICI>'I KYJbTYPBl U HpaKTquCKOﬁ
ACATCIIBHOCTH UYCJIOBEKAa B YCIOBHAX COBPEMCHHOI'O O6HI€CTBa;
INOHMMAaHHEC MCCTA XUMHU CPEAN APYI'UX CCTCCTBCHHBIX HAYK

1.2

O HAaY4YHBIX MCTOAAX IMO3HAHHUS, B TOM YHCJIC JKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCETOAAX HCCICAOBAHUA BCIICCTB W  U3YUYCHHA
XUMHUYCCKUX peaKuHﬁ; YMCHUC HUCIIOJIb30BaTh MOACIN JJIS
00BIACHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax nmpoecCHOHATBPHON JeATETLHOCTH, CBI3aHHBIX C XUMHEH H
COBPEMCHHBIMU TEXHOJIOTHSIMA, OCHOBAHHBIMH Ha JIOCTHIKECHHSIX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYAIOIIMMCS paccMaTpHUBAaTh
XHMHUIO Kak cdepy cBoeit Oymyieit mpodeccunoHaIbHOM IeATeIbHOCTH
U CcJeNlaTh OCO3HAHHBIM BBHIOOP XMMHU Kak NMPOQHUIBHOTO IMpeaMera
U NIePEeX0/ie Ha YPOBEHH CPEJHEr0 00IIEro 00pa3oBaHUs

BiageHue cucreMod XMMHYECKUX 3HAHMM M YMEHHE IIPUMEHATH
CUCTEMY XMMHMYECKUX 3HAHUM, KOTOpask BKIIIOYACT:

2.1

BOXHEUIIME XUMHUUYECKUE TOHATHUS: XUMHYECKHHM DJIEMEHT, aToM,
MOJIEKYJIA, BEILECTBO, IPOCTOE M CIOKHOE BELIECTBO, OAHOPOAHAS U
HEOJHOPOAHAs CMECh, OTHOCUTENIbHBIE aTOMHasi U MOJEKYJspHas
MaccChl, KOJHMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
00BEM, OKCHI, KHCIIOTa, OCHOBAaHHE, COJb (CpPEmHSsI), XUMHUYECKas
peakius, peaklud COSAMHEHUS, PEAKIHUU pPA3JIOKEHUs, PEeaKIUU
3aMeIeHUs, PEeaKIMu OOMEeHa, TEeIUIOBOM 3(PQEeKT peakiuu, 3K30- U
SHJIOTEPMHUUYECKUE PEAKIMH, PACTBOP, MAccOBas JOJII XUMHUYECKOTO
AIIEMEHTa B COEIUHEHUH, MAacCOBas JIOJIsl U MPOLIEHTHAsE KOHLIEHTPAIUs
BEIIECTBA B PACTBOPE, SIPO aTOMA, SJIEKTPOHHBIN CIIOW aToMa, aTOMHast
opbutanb, paguyc aroMma, BaJIEHTHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKasl CBSI3b, DIIEKTPOOTPHUIIATEIILHOCTD, TIOJISIPHAS U HEMOJSPHAs
KOBQJICHTHasl ~ CBSI3b, HOHHAs  CBsI3b, METaJUIMYecKas  CBS3b,
KpUCTA/NTMYeCKass pemérka (aToMHas, WOHHAs, MeTaJUIn4ecKas,
MOJIEKYJISIpHasl), MOH, KaTHOH, aHUOH, AJIEKTPOJIMT U HEDJIEKTPOJIUT,
AIIEKTPOIMUTUYECKAs ~ JUCCOLMAIMS, PEaKIMH HOHHOIO OOMEHa,
OKHCITUTENIbHO-BOCCTAHOBUTENIbHBIE  PEaKIIUH, OKHUCITUTEIh u
BOCCTAHOBHUTENIb, OKHCJICHHE W  BOCCTAHOBIICGHUE,  DIEKTPOJIU3,
XUMHYECKOE paBHOBecHE, OOpaThMble U HeoOpaTUMbIE peakiuH,
CKOpOCTh XHMMHYECKON peaknuu, kartamusartop, IIJIK, xoppozus
METAJUIOB, CILIABbI

2.2

OCHOBOIIOJIATalOIIME 3aKOHbl XWMHUHU: 3aKOH COXpPaHEHMsI Macchl,
nepuoanyeckuii  3akoH JI.M. MenneneeBa, 3aKkOH IOCTOSHCTBA




COCTaBa, 3aKOH ABOraapo
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TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIPHAS TEeopus, TEOPHSI
JIIEKTPOIUTUYECKON AUCCOLUALIMU

BrnaneHne ocHOBaMM XUMHYECKOI T'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMEHHE NPABUIIBHO UCIIOJIB30BATh U3YUEHHBIE BELIECTBA U MaTEpUaJIbI
(B TOM uucie MHUHEpalbHblE YyA0OpEHUs, MeTalyIbl U CIUIABbI,
OPOAYKTHl MepepaboTKH MPUPOAHBIX HCTOYHHUKOB YTJIEBOJOPOIOB
(yrnis, mpupogHoro rasa, HeTH) B OBITY, CEIBCKOM XO35HCTBE, Ha
IPOM3BOJICTBE U IOHUMaHHUE 3HAYEHUS )KUPOB, OEIKOB, YTIIEBOAOB s
OpraHu3Ma 4eJIOBeKa; YMEHHE MPOTHO3UPOBATH BIUSHUE BELIECTB U
XMMHMUYECKHUX IIPOLECCOB HAa OPraHM3M YEJIOBEKA U OKPYKAIOLIYIO
HIPUPOAHYIO cpeny

3.2

YMEHHE HHTETPUPOBATh XMMUYECKHE 3HAHUS CO 3HAHUSMHU JPYrHX
y4eOHBIX IPEAMETOB

33

HaJIM4YMEe OMbITa pabOThl C PA3IMYHBIMM HCTOYHUKAMU HMHQPOPMALUU
Mo XMMHM (Hay4dHass W HAy4YHO-TIONyJIApHAs JUTepaTypa, CJIOBapH,
CIPAaBOYHUKHU, UHTEPHET-PECYPCHI)

34

yMEeHHE OOBEKTHBHO OIICHHBATh HH(POPMAIMIO O BEIIECTBAX, WX
NpEeBpalleHUsIX M MPAKTUYECKOM  MPUMEHEHHUH U YMEHHUE
WCIIOJIL30BATh €€ JUIsl pEIICHHs Y9e0HO-T03HABATEILHBIX 33124

BnageHnne ocHoBaMM TOHATUHHOIO amnmapaTa ¥ CHUMBOJIMYECKOTO
A3bIKa XMMHUHU I COCTaBJIEHUS (POPMYJ HEOPraHHMYECKUX BEIIECTB,
YpPaBHEHUN  XUMUYECKHX  PEAKUUW; OCHOBAMHU  XUMHUYECKOU
HomeHksatypsl (IUPAC u TpuBHanbHoO)

YMeHue oOBACHITH CBSI3b IMOJOXKEHUs deMeHTa B [lepuogmdeckoit
CUCTCMC C YUCJIOBBIMHAU XapaKTepI/ICTI/IKaMI/I CTpOGHI/ISI aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa  sapa, oO0IIee YHCIIo
AJIEKTPOHOB), PACHpPENENICHUEM DJIEKTPOHOB IO HHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX NEPHOIOB, KU U KATbITUS

IIpencraBieHue 0 NEPUOAUYECKOM 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AJIEMEHTOB (pajilyC aroma, JIEKTPOOTPHULATEIbHOCTh), MPOCTBIX M
CIIOXKHBIX BEIIECTB OT IIOJIOKEHHs 3JIeMeHTOB B llepnoanueckon
cucteMe (B MalbIX IE€pUOJAaX M [JNIaBHBIX MOATpYyNNax) U
JIEKTPOHHOI'O CTPOCHMsI aToMa

YMmenne kinaccuuuupoBarth:

7.1

XUMHNYCCKHUEC ODJICMCHTBI

7.2

HCOPIraHMYCCKUEC BCIICCTBA

7.3

XUMHYCCKUEC pPCAKINN

YmMmenue OIPCACIIATD:

8.1

BAJICHTHOCTbL U CTCIICHb OKHUCJICHUA XHUMUUYCCKHUX IJICMCHTOB, 3apsn
HOHAa

8.2

BHUJl XMMHMYECKOM CBSI3M M THII KPUCTAJUIMYECKOW CTPYKTYphHl B
COCIMHEHUAX

8.3

XapakTep CPpCabl B BOAHBIX paCTBOPAX BCIICCTB (KI/ICHOT, OCHOBaHHﬁ)

8.4

OKHUCJIUTCIIb U BOCCTAaHOBHUTCIIb




YMeHne xapakTepu3oBath U3NUYECKHE M XUMHUYECKHE CBOMCTRA!

9.1

MPOCTBIX BEMIECTB (KHCIOPOX, O030H, BOJOPOA, TpaduT, anmas,
KpeMHUu#, a3oT, ¢ocdop, cepa, xiop, HATpUW, Kanuid, MarHuw,
KaJIBIIMM, aJTIOMUHHM, KEJI€30)

9.2

CIIOKHBIX BEIIECTB, B TOM WYHCJIE WX BOIHBIX PacTBOPOB (BOAA,
aMMMaK, XJOpPOBOAOPOJA, CEPOBOAOPOA, OKCHIBI U THAPOKCHUIBI
metaiioB [-IIA rpynn, amomunusa, meau (II), umuka, xeneza (II u
III), okenasr yraepona (I u IV), kpemuus (IV), asora u pocdopa (111
u V), cepet (IV u VI), cepuucras, cepHas, a3oTucras, a3zoTHasd,
dochopHas, yrojipHasi, KpeMHHEBasE KUCJIOTA U MX COJIM)
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IMPOTrHO3UPOBATH n XapaKTCpUu3oBaTb CBOMCTBA BCIICCTB B
3aBUCUMOCTH OT HUX COCTaBa M CTPOCHHA, NMPHUMCHCHUC BCIUICCTB B
3aBUCUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTb IIPOTCKAHUA XUMHUYCCKUX
npeBpameHI/Iﬁ B pa3JIMYHLIX YCIIOBUAX

10

YMeHHe COCTABIIATh MOJIEKYJISIPHBIE U MIOHHBIE YPaBHEHHUS PEAKLUH, B
TOM YHCJIE:

10.1

peaxiuii HOHHOTO OOMeHa

10.2

OKHUCJIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKL[I/Iﬁ

10.3

WUIIOCTPUPYIOIUX XUMUYECKHE CBOMCTBA M3Yy4YECHHBIX KJIACCOB
(Tpymnim) HEOPraHUYECKHUX BEIIECTB

10.4

MNOATBCPKAAIOMIUX 'CHETUYCCKYIO B3AMMOCB3b MCXKIY HUMU

11

YMeHne BIYUCIIATh (IPOBOJIUTH PacyEThl):

OTHOCHUTCIIbBHYIO MOJICKYJIDHYIO W MOJIIPHYHO MACChl BCIICCTB,
MAaCCOBYIO JOJIK0O XUMHWYCCKOI'O 3JICMCHTA B COCIUHCHU N

11.2

MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,

11.3

KOJMYCCTBO BCUICCTBA U €TI0 MACCY, 00bEM ra3oB

11.4

0 YpPaBHCHUAM XHMHUUYCCKHUX peaKunﬁ N HaxXxOoJUThb KOJIHUYECCTBO
BCIICCTBA, 00BEM U MacCCy p€arcHTOB HJIU IMPOAYKTOB PCAKIIUHN

12

Brnagenue (3HaHUE OCHOB):

12.1

OCHOBHBIMM ~ METOJIaMH  HAy4YHOTO  TO3HaHUs  (HaOJOJeHUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJECIIUPOBAHNE) ITPU U3YUEHUHU BELIECTB U
XUMUYECKUX SBICHHMH; yMeHHe c(hopMyIupoBaTh mpolieMy u
IPEJUIOKUTH MyTH €€ pellieHus

12.2

O6e3omacHOM paboOThl € XUMHUYECKHMH BEIIECTBAMHU, XHMHYECKOU
MOCYAOU U JIaDopaTOPHBIM 000pYAOBaHUEM

12.3

MpaBUJIaMy 0€30MacHOTO OOpaIeHHsI C BEIIECTBAMH, HCIIOIb3yEeMbIMU
B HOBCCHHGBHOﬁ JKH3HU, HpaBI/IHaMI/I IIOBCACHUSA B LICIISAX c6epe>KeHHs{
3I0POBbSI M OKPYKalOUIEH NPUPOJHOW Cpelbl; NOHUMAaHHWE Bpeaa
(omacHOCTH) BO3JCHCTBUS HA >KUBbIE OPraHU3MBI OMpPEEIEHHBIX
BEIIECTB, CIIOCOOOB yYMEHBILIEHUS M MPEIOTBPALICHUS HX BPETHOTO
BO3JEUCTBUSA

13

Hanpmane IMPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUA W OCYHICCTBJICHUA
CICAYIOIHNX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

HU3YUCHUC U OIMMCAHUC (1)I/I3I/I‘IGCKI/IX CBOMCTB B€IICCTB, O3HAKOMIJICHHUEC
C (1)I/ISI/I‘ICCKI/IMI/I n XUMHUYCCKHUMU SABJICHUSAMU, OIIBITHI,




WUIFOCTPUPYIOIIME IPU3HAKY IPOTEKAHMSI XUMHUYECKUX PEAKIIUM

13.2

U3y4eHHE CIIOCO00B pa3ielIeHusI cMecel

13.3

MOJTYYECHHUE KUCIOPOAa U U3YUECHHE €ro CBOMCTB; MOJIyYEHHE BOJAOPOAA
Y U3YYEHHUE €TI0 CBOWCTB; IOJIYYECHHUE YTIJIEKUCIIOrO ra3a U MU3y4YEeHUE
€ro CBOMCTB; MOJIyYEHHE AMMHUAKa U U3YUYECHHE €r0 CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MAacCOBOW JIOJEH
pacTBOPEHHOIO BELIECTBA

13.5

MPUMEHEHUE WHANKATOPOB (makmyca, METHJIOpaHkKa u
dbeHondTanenHa) s OMpPENeNeHUsT XapakTepa Cpenbl B pacTBOpax
KHUCJIOT U IeJoYeit

13.6

HUCCIICAOBAHHNEC W  OIIMCAHHC CBOIICTB HCOPraHM4YCCKUX  BCIICCTB
Pa3IMYHbIX KJIACCOB; M3Yy4YCHHC BSaHMOHCﬁCTBHH KHCJIOT C METaJlllaMHu,
OKCHUIaMH1 METAJIJIOB, paCTBOPUMBIMU U HCPACTBOPUMBIMU OCHOBAHHSMMU,
COJIIMH; TTOJTYUYCHUC HEPACTBOPHUMBIX OCHOBaHHﬁ; BBITCCHCHHUEC OJHOT'O
MCTaJlJIa APYIruM M3 pacTBopa COJIM; HCCICIOBAHUC aM(bOTepHLIX
CBOMCTB THAPOKCHU OB AJIFOMHUHUA U ITMHKA

13.7

pelIeHre SKCIICPUMEHTAIBHBIX 3a/1adu 1Mo TeMaMm: « OCHOBHBIE KJIaCcChl
HEOPTraHUYECKUX COCTUHEHUN»; « DNEKTPOIUTHUECKAs TUCCOIUAIUSY;
«Baxnelne HEMETaIUIBI U MX COSIMHCHUS; « BakHene MeTamibl
1 UX COCOAUHCHUA»

13.8

XUMHYECKUE OKCIIEPUMEHTHI, WLTIOCTPUPYIOIIHE MIPU3HAKU
MIPOTEKaHUsl peaklMii MOHHOTO OOMEHa; KaueCTBEHHbIE PEaKIMH Ha
MPUCYTCTBYIOIIME B BOJHBIX pPAaCcTBOPax HOHBI: XJIOPHI-, OpOMHI-,
noauI-, cyibdar-, pocdar-, kapOOHAT-, CUITMKAT-AHUOHBI, THAPOKCH/T-
HMOHBI, KATUOHBI aMMOHUSI, MarHMs, KaJbllHs, aIFOMUHHMS, Kene3a (2+)
u xenesa (3+), meau (2+), muHKa

14

YMenue:

14.1

MNPEACTABIATE PE3YJIbTAaTbl OKCIICPUMCEHTA B (bopMe BBIBO OB,
J0Ka3aTcJIbCTB, Fpa(l)I/IKOB nu Ta6JII/ILI U BBEBJEITH OSMIIMPHYCCKUC
3aKOHOMCPHOCTHU

14.2

YCTAaHABJIMUBATDL CBA3KU MCKIY PCAJIbHO Ha6J'IIOI[aeMBIMI/I XUMHNYCCKUMU
SABJICHUSAMU WU IpoHeCcCaMu, MPOUCXOAAIINMHA B MaKpO- © MUKPOMHUPCE,
00BACHATH IIPUYINHBI MHOFOO6paBI/I5I BCHICCTB

INIEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IPOBEPSEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE I10 XUMHH

Kon IIpoBepsieMblii 3J1€MEHT COAEPKAHMS
1 | IlepBoHavyanbHbIE XUMHUYECKHUE MOHSITHSI
1.1 | Yuctsie BemecTBa 1 cMecu. CriocoObl pa3ieneHus cMecen
12 ATOMBI W MOJEKyJbl. XUMHUYECKHE dJeMeHTbl. CHMBOJIBI XUMHUYECKHUX
as1eMeHTOB. [IpocThle U CI0XKHbIE BEHIECTBA.
13 Xumuaeckasi popmyra. BaleHTHOCTh aTOMOB XMMUYECKUX d71eMeHTOB. CTeneHb

OKHCJICHUA




1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocUTeNnbHAs aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJISIpHAdg Macca. MaccoBas 1015 XUMHAYECKOTO 3JI€MEHTa B
COCAMHCHUU

1.5

KonmuyectBo BemectBa. Mosb. Mounsipas macca. MomsipHblii 00bEM Ta30B.
B3anMocBsI3b KOJIMYEeCTBa, MACCHI U UHCIIA CTPYKTYPHBIX €IMHUI BEIIECTBA

1.6

Pusznyeckrue U XUMUYECKHUE sABJICHMS. XMMHYECKas peakuus U e€ IPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUECKUE YPAaBHEHUS

Ilepunonnueckuii 3akoH u [leproanueckas cucteMa XUMUYECKUX d1eMeHToB J[. M.
MenneneeBa. CTpoeHHE aTOMOB

2.1

ITepuoanueckuii 3akoH. Ilepuonnueckas cucreMa XUMUYECKUX diieMeHTOB [I.M.
MenpeneeBa. Ilepuoaer u rpymnmbsl. @U3HUECKnid CMBICH MOPSIAKOBOTO HOMEpA,
HOMEPOB IIEpHUOJIa U IPYNIIbI DJIEMEHTA

2.2

Crpoenune aromoB. CoctaB atomHbIX snep. M3ortomel. Onextponsl. CTpoeHue
AIIEKTPOHHBIX  000JI0YeK aToMOB TMepBbIX 20 XUMHUYECKHX 3JEMEHTOB
Ilepuoanueckoit cucremsl /I.1. Menpeneena
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3aKOHOMEPHOCTU B M3MEHEHHHM CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
NEpPUOJAOB, Kalusd, Kaublug (paguyca aToOMOB, 3JEKTPOOTPULATEbHOCTH,
METANTNYECKUX U HEMETAJUIMYECKUX CBOWCTB) M UX COSMHEHHI B COOTBETCTBUU
C TI0JIO’KE€HUEM 31eMeHTOB B [leproanueckoii cucteMe U CTpPOGHHEM UX aTOMOB

CrtpoeHne BenecTna

3.1

Xumuueckass cBsa3b.  KoBaneHTHas (MOdspHAsSs W HEMOJsApPHasi)  CBS3b.
3JI€KTpOOTpI/II_IaTCHLHOCTB XUMHNYCCKUX AJICMCHTOB. I/IOHHEUI CBA3b.
MeTtannnyeckas CBI3b

3.2

Tunbl KpUCTAUIMYECKUX pPEIIETOK (aTOMHas, MOHHAs, MeTalInuyecKkas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKHM M BHJA
XMMHUYECKOH CBSI3U

Baxwueimme npeaACTaBUTCIIM HCOPTaHUYCCKHUX BCIICCTB. Hemeramnmer u ux
coeauHeHHs. MeTaibl U MX COSIMHCHUS

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHWYCCKUX COCIMHEHUN: OKCHJIOB
(coneobpa3yrommue: OCHOBHBIC, KHCIJIOTHBIC, amdoTepHbIC) u
Hecoseo0pa3yrone; OCHOBaHMK (IMIENOYM M HEPAaCTBOPHUMBIE OCHOBAHWUS);
KUCIOT  (KUCIOpOJACOAepKalMe U  OECKHCIOPOAHBIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJICH (CPETHUX U KUCIIBIX)

4.2

Ou3n4yeckue W XUMHYECKHE CBOMCTBAa NPOCTBIX BEMIECTB-HEMETAJUIOB:
BOJIOPOJIa, XJIOPA, KUCIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

43

duznyeckue M XUMHYECKHE CBOMCTBA NPOCTBIX BCHICCTB-MCTAJUIOB: JIMTHUA,
HaTpus, KaJlnud, Marivugd W KaJblWs, aJJIOMUHHA, KCIIC3a. QHGKTPOXI/IMI/ILIGCKI/Iﬁ
pAaa HaHpH)I(eHI/Iﬁ MCTAIJIOB

44

dusznuecKkrue ¥ XUMHUYECKUE CBOWCTBA BOJOPOJHBIX COCAMHECHUH HEMETAJLIOB:
XJIOPOBOJIOPO/IA, CEPOBOOPOJIA, AMMHAKA

4.5

dusnueckre U XUMHUYECKHE CBOWCTBAa OKCUAOB HeMerawioB: cepbl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yrnepona(ll, IV), xpemuusa(IV). Iloxyuenue
OKCHJIOB HEMETAJLIOB

4.6

Xumuueckue cBoWcTBa OKcuaoB: MetaiwsioB [A-IIIA rpynn, nunka, memu(ll) u
xkeneza(ll, I11). [Tomyuenue okcuI0B METAIIOB

4.7

XHUMHUYECKHE CBOMCTBAa OCHOBAHUM HU aM(I)OTepHBIX THIPOKCHUIOB (Ha IMpuMepe




THAPOKCHUIIOB ~ QJIIOMUHUA, JKele3a, UuHKa). [lomydeHue ocHOBaHMN U
aM(OTEPHBIX THJIPOKCHUIOB

4.8

OO0mue XMMHYECKHe CBOWCTBA KHCIOT: XJIOPOBOAOPOIHOM, CEPOBOIAOPOIHOM,
CEPHHCTOM, CEepHOW, a30THOH, (ocPopHOU, KpeMHHEBOH, yroiabHOW. OcoOble
XMMHYECKHE CBOICTBAa KOHIIEHTPUPOBAHHOW CEpHOM U a30THOM KHCIOT.
[Tonmyyenue KuciaoT

4.9

O061re xXuMHUYECKHe CBOMCTBA cpetHux coneil. [lomyuenue coneit

4.10

[Tonyuenue, coOupaHue, paclo3HaBaHWE BOJOPOJA, KHUCIOPOJa, aMMHAKa,
YIJIEKKCIIOTO Ta3a B JIa00OpaTopuu

4.11

[TomydyeHne aMMuaka, CEpHOM M a30THOW KUCJIOT B MPOMBINIIEHHOCTH. O01mue
CIocoObI MOJYYECHHSI METAJIJIOB

4.12

I'ereTmueckast CBSI3b MCXKIY KiIacCaMMi HEOPTaHUYCCKUX COG}II/IHeHI/Iﬁ

XHUMUYECKUE PEaKINU

5.1

Knaccudukanus XUMHUECKUX peaklMil M0 pa3InyHbIM MPHU3HAKaM: MO YUCIY U
COCTaBy YYACTBYIOIIMX B pEAaKUUH BEUIECTB, IO TEIIOBOMY 3(PQeKTy, o
VM3MEHEHUIO CTENIEHENW OKHUCIECHNS XUMUYECKHUX AJIEMEHTOB

52

TemnnoBoit 3pPeKT XUMUIECKON pEeaKIuy, TEPMOXUMUYECKHE YPaBHEHUS. DK30-
U DHAOTEPMUYECKUE peakuy. TepMOXUMUYECKUE YPABHEHUS

53

OKHCIUTEIEHOBOCCTAHOBUTEIILHBIC pCaKknuu. OKHCIUTEIIN W BOCCTAHOBHTCIU.
HpOHCCCH OKHUCJICHUA u BOCCTAHOBJICHUA. :‘)HGKTpOHHHﬁ OanaHC
OKHCJIUTEILHOBOCCTAHOBUTECIILHOM pCaKkuumn

5.4

Teopust 31EKTPOIUTUYECKON Aucconranuu. KaTtuoHsl, aHHOHBI. DJIEKTPOIUTHI U
HEAJIEKTPOJIUTHL. CHIIbHBIE U clIa0ble JIEKTPOJIUTHL. CTEeNneHb IUCCOIMALINN

5.5

Peakiun moHHOro oOMeHa. YCIIOBUS NPOTEKaHMs Peakluid MOHHOTO OoOMeHa,
ITOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKIIUM

X¥MHS ¥ OKpYKaIoLas cpena

6.1

BemectBa u Marepuanel B IOBCEIHEBHOM JKHM3HM 4eloBeKa. beszomacHoe
UCIOJIb30BaHUE BELIECTB M XMMUYECKHUX peakiuil B jabopaTopuu U OBITY.
HepBaﬂ IIOMOIIb ITPHU XUMHUYCCKUX O0KOraX M OTPABJICHUAX

6.2

XUMHYeCKOe  3arpsi3HEHHE  OKpyXkaroled cpeabl  (KUCIOTHBIE — JOXKIM,
3arpsi3HEHUE MOYBBI, BO3AyXa M BOJOEMOB), CHOCOOBI €ro MpeaoTBpALCHHS
[IpenensHass nmonmyctumass kouueHTpauus BemectB (IIJIK). Pomp xumum B
peLICHUH HKOJIOTMYECKUX TMpoOsieM. YcuieHue mapHUKOBOro 3ddekra,
paspylIeHHe 030HOBOIO CJIOsI

6.3

[Ipumenenue cepwl, a3ora, pocdopa, yriaepoga, KpeMHUS U UX COCIUHCHHA B
ObITY, MeAMLUHE, NPOMBIIIJIEHHOCTH M CEJIbCKOM Xo3siicTBe. IIpumenenue
METAJJIOB M CIUIaBOB (CTajb, YyTyH, AIOpaIlOMUHHUI, OpoH3a) B OBITY U
IPOMBIIIJICHHOCTH UX coequHeHui. [IoHsATHEe 0 KOPPO3UH METaJIJIOB, OCHOBHBIE
C10co0bI 3aLIUTHI UX OT KOPPO3UHU

6.4

[IpuponHble HCTOYHUKU YIJIEBOAOPOJOB (yroyib, NPUPOAHBIA Ta3, HEPTH),
IPOAYKTHI UX NepepaboTKu (O€H3MH), MX pOJIb B OBITY M NPOMBIIIIJICHHOCTH

6.5

[lepBoHavanbHbIC TOHATHA 00 OPraHMYECKHX BEIECTBAX KaK O COCTUHEHUSIX
yrieposaa (MeTaH, 3TaH, 3TWIEH, alleTHIIEH, 3TaHOJI, TJIMIEPHUH, YKCYCHasl KHCIIOTa).
[ToHsiTHe 0 OMONOTMYECKH BaKHBIX BEIIIECTBAX: )KHUPAX, OeNKax, yriieBoJax — U UX
POJIH B YKM3HH YEIIOBEKA

Pacuértrr:




7.1 | mo popmysaM XUMHISCKUX COCTMHEHUHT
7.2 | maccel (MaccoBOM) T0JIM paCTBOPEHHOTO BEIECTBA B PACTBOPE
7.3 | MO XUMHUYECKUM YpPaBHEHUSIM
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