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HOACHUTEJIBHASA 3AITMCKA

[Iporpamma 1o XMMHM Ha YpOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
COCTaBJ€HAa Ha OCHOBE TpeOOBaHWU K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeNbHOW  MPOrPAMMBbI OCHOBHOTO o011ero oOpa3oBaHus,
npencraBieHHbx B ®I'OC OO0, a takxke Ha OCHOBE (enepaabHON paboueit
MpOrpaMMbl BOCHUTAHUSI M C YYETOM KOHIICMIMU MPENoAaBaHUus y4eOHOTO
npenMmera «XuMmus» B 00pa3zoBarelbHBIX — OpraHusaunusax Poccuiickoi
denepanuu.

[Iporpamma no xumMum Aa€T MPEACTABICHHE O LENAX, OOUIEH cTpaTeruu
OoOy4YeHHs, BOCIUTAHUS U Pa3BUTHS OOYYAIOIIMXCS CPEICTBAMHU Y4YEOHOTO
MpeIMeTa,  YCTAHABIMBAET  OO0S3aTeIbHOE  MPEAMETHOE  COAEpP)KaHHUE,
MIPEeIyCMaTPUBAET PACIpENENICHUE €ro Mo KiaccaM M CTPYKTypPHpPOBAaHUE IO
paznenaM M TemMaM NIpOrpaMMbl MO XHMHH, ONpPENENseT KOJIWYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU COJEPKAHMS, PEKOMEHTyEMYIO
MOCIEAOBATEIbHOCTh U3YYEHUSI XUMHHM C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM Y4Ye€0HOro IMpOILEcca, BO3PACTHBIX
0COOCHHOCTEH OO0y4alomMXcs, OINpeaeasieT BO3MOXKHOCTH MpeaMera s
peanuzanuu TpeOoBaHUI K pe3y/ibTaraM OCBOCHHSI OCHOBHOM 00pa30oBaTeIbHOM
MIpOrpamMMbl Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus, a TaKxke TpeOOBaHUH K
pesyapTaraM OOy4YeHHsT XMMHUU Ha YpOBHE 1€l H3y4YeHUs MpeaMeTa U
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEJIbHOU NEATEILHOCTH OO0ydYarolerocs Mo
OCBOEHUIO y4eOHOT'O COAECPKAHUS.

3HaHWE XUMUH CIY>KUT OCHOBOM Il (POPMHUPOBAHUS MHUPOBO33PEHUS
00yu4aroIerocs, €ro NpeACcTaBICHU 0 MaTEPUAIBHOM €IUHCTBE MHUPA, BAXKHYIO
pOJIb UrparoT (pOpMHUpPYyEMBbIE XUMHEN MPEICTABICHUS O B3aUMONPEBPAILEHUAX
SHEPruvd 1 00 3BOJIOLMHU BEIIECTB B MPHUPOJE, O MYTSIX PELIECHUS MIOOATbHBIX
MpoOJieM YCTOMYHUBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, SHEPTrEeTUUYECKOMH,
MULIEBOI U 3KOJIOTMYECKON 0€30MaCHOCTH, MPOOIEM 3PABOOXPAHEHUS.

N3yuenue xumuu:

COCOOCTBYET peanu3allMi  BO3MOXHOCTEH 11  CaMOpa3BUTHUS U
dbopMupoBaHusi KyJIbTYphl JIMYHOCTH, €€ o0med U  (PyHKIUOHAIBHOU
rPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMHUPOBAHUE MBIIIJIEHUS U TBOPUECKUX CIIOCOOHOCTEM
oOy4arolMxcsi, HABBIKOB HX CaMOCTOSATEIbHOM Y4YEOHOW JesATeIbHOCTH,
AKCIIEPUMEHTAJIBHBIX M MCCJIENIOBATECIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B MPO(PECCUOHAIBHON AESTENbHOCTH;

3HAKOMUT CO CNEUU(PUKON HAYYHOTO MBILUICHUS, 3aKJIAJbIBAET OCHOBBI
LEJOCTHOTO B3MIsAJa HA E€OUHCTBO MPUPOIBI M  YEJIOBEKa, SIBISIETCS
OTBETCTBEHHBIM 3TarioM B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOM TPaMOTHOCTH
00y4Jarouuxcs;

CrocoOCTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIECHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSIM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJ] B DKOJIOTHYECKOE
oOpazoBaHrEe 00YyYaIOIIUXCH.

JlanHble HanpaBieHUs B 00yYEHUU XMUMHUHU 00ECTIEUMBAIOTCS CHEU(PUKOM
COIEpKaHMsI Yy4yeOHOro TMpeAMeTa, KOTOPBIM SIBISIETCS  IEeAaroruyecku
aJanTUPOBAHHBIM OTpa)kKeHHWEM 0a30BOM HAyKH XMMHH Ha OMpPENENEHHOM dTare
e€ pa3BUTHUS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0011IEr0 00pa30oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYarOUTUMHUCS CUCTEMbI MEPBOHAYATBHBIX MOHSATUNW XUMHWHU, OCHOB
HEOPTaHMYECKOM XUMHUM W HEKOTOPBIX OTACIBHBIX 3HAYUMBIX TTOHSATHM



OPTraHUYECKOW XHUMUH.

CrpyKrypa cofepKaHus NPOrpaMMBbl 110 XUMHH CHOPMUPOBaHA HA OCHOBE
CUCTEMHOT0 noaxofa k e€ n3yudeHuro. CofepkaHnue CKIIAIbIBAETCS U3 CUCTEMBI
MOHATUH O XUMHYECKOM D3JEMEHTE W BEIIECTBE M CHUCTEMBI IOHATUH O
XUMUYEeCKol peakiuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OpPraHHW30BaHbI I10
MPUHLUIY TOCIEA0BATEIBHOIO Pa3BUTHS 3HAHWK HAa OCHOBE TEOPETHYECKUX
MIPEICTABICHUNA PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepuopnueckoro 3akona [[. M. MenaeneeBa kak OCHOBHOIO 3aKOHa
XUMUU;

— YUYEHUS O CTPOECHUHU aTOMa U XUMHYECKOMU CBA3H;

— TMpencTaBiIeHU 00 DSIEKTPOIUTUYSCKONW JHUCCOIMALMK BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHUS pPAcCMAaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU
MOJyYEHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS TOCIEAOBATEIBHO OT
OJTHOTO YPOBHS K IPYTOMY, BBIIOJHSSA (PYHKIIUU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI U BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHEHUS U MOTYUYEHUs
M3y4aeMbIX BEUIECTB.

OcBoeHue mporpaMmbl IO XHMHH CIOCOOCTBYET (HOPMHPOBAHUIO
IIPEACTABIICHUS O XUMHYECKOW COCTABIIIIONIEN HAYYHOU KAPTUHBI MUPA B JIOTHUKE
€€ CHUCTEeMHOM MNPUPOJbI, [IEHHOCTHOIO OTHOIICHHS K HAyYHOMY 3HAHHUIO H
METOJlaM IO3HaHMs B Hayke. M3yueHne XMMHUU MPOUCXOAUT C MPUBICUECHUEM
3HAHUI M3 paHee W3YUYECHHBIX YYEOHBIX MpeaMeToB: «OKpyXarouil Mup»,
«buonorus. 5—7 knacce» u «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHMHM XUMHH TPOUCXOAUT (HOPMHPOBAHME 3HAHUUA OCHOB
XUMUYECKOM HayKH Kak 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, PAKTUYECKON
NESATEIbHOCTH 4YEJIOBEKa M KaK OJHOrO U3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya yyeOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUM CHCTEMbI XUMHUYECKUX
3HAHUM — BaXHEWIIMX (DAKTOB, TMOHATUN, 3aKOHOB U TEOPETHUYECKUX
MOJIOXKEHUM, TOCTYMHBIX OOOOIIEHU MHPOBO33PEHUECKOIO XapaKTepa, A3bIKa
HayKH, B IPUOOIIEHNHN K HAyYHbIM METO/IaM NTO3HAHUS MTPU U3YyUYEHUH BEUIECTB U
XUMUYECKUX peakiuil, B GOPMUPOBAHUU M PA3BUTHH MO3HABATEIBHBIX YMEHHI
U UX NMPUMEHEHHH B Y4YEOHO-IO3HABATEIBHOM M y4eOHO-UCCIEeI0BATENbCKOM
NEeSTEIbHOCTH, OCBOEHUHU MpaBHJI OE30MACHOTO OOpallleHHsl C BEIIeCTBAaMHU B
ITOBCETHEBHOM KU3HH.

[Ipu u3yueHnn XUMHH Ha YPOBHE OCHOBHOTO OOILIEr0o 00pa30BaHus BaXKHOE
3HaYEHUE MPUOOPEN TaKHUE LI, KaK:

(GbOopMHUpPOBaHUE HWHTEIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY IPHUHATHIO PEIICHUH,
CcoCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM JKU3HU;

— HampaBJ€HHOCTh OOyYEeHHMs] Ha CHUCTEMATUYECKOE MPUOOLIEHUE
00y4aroImxcsi K CaMOCTOSITENbHOM MO3HABATEIbHOM AESTENbHOCTH, HAYYHbIM
METOJIaM IO3HAHUSI, (POPMHUPYIOIIMM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMUMU;

—  ofecriedeHHe  YCJOBHMH,  CIOCOOCTBYIOIIMX  HPUOOPETEHHIO
oOyyarlIMUMHCS  OMNbITa  Pa3HOOOPa3HOM  JEATEIbHOCTH, TMO3HAHUA W
CaMONO3HAHUs, KJIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIIMI), HUMEIOIINX
YHUBEpCaIbHOE 3HAUCHUE JUIsl pAa3JIMYHBIX BUJIOB JAESATEIBHOCTH;

dbopmupoBanue oOmiel (QyHKIIMOHATLHOH U €CTECTBEHHO-HAyYHOU
IPAaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBACHATb M OLICHUBATh SIBJICHUS
OKPYXAIOILEro MHUPA, UCHOJB3Ysl 3HAHUS U OIBIT, MOJIYYEHHBIE TIPU U3YUYEHUU



XUMHH, TPUMEHATh UX MpPH PEUICHUH NpoOJeM B TMOBCETHEBHOW KU3HH U
TPYAOBOM AESATEIBbHOCTH;

— (dopMupoBaHue y OOydalOIUXCsS TyYMaHHUCTUYECKUX OTHOIICHUH,
MOHMMAaHUS [EHHOCTH XHUMHYECKHX 3HAHUU IJi1 BBIPAaOOTKH SKOJOTHYECKHU
1[eJI€CO00Pa3HOTO TOBEJACHHUS B OBITY U TPYIOBOW JEATEIBHOCTH B IEISIX
COXPAHEHHUsI CBOETO 3I0POBBS U OKPYKAIOLIEH TPUPOIHOMN CPENBIL;

— pa3BUTHE MOTHBAIMU K OOYyYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOGHHUS OOIIEUETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MPOQHIIA U HAPABICHHOCTHU JalbHEHIIIErO
00y4eHUsI.

OOmiee 4ymcnO 4YacoB, OTBEACHHBIX ISl M3YYEHUS XMMHUU Ha YpOBHE
OCHOBHOI0 00111er0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kitacce — 68 yacoB

(2 yaca B Hezento), B 9 knacce — 68 yacoB (2 yaca B HEAEINIO).
COAEPKAHUE OBYUEHUS

8 KJIACC

IlepBoHaYa/IbHBIE XUMUYECKUE TOHATHS

[Ipenmer xumun. Ponb XuMHM B )KM3HU YEIOBEKA. XUMUS B CHCTEME HayK.
Tena m BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATrpPEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOHAaX MO3HAHHUA B XUMHHU. YUHCTHIE BEIIECTBA U CMECH.
CnocoObl pa3feneHus CMECei.

ATOMBI U MOJIEKYJbl. XUMHUYECKUE HJIeMEHThl. CUMBOJBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U CiloXKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumuyeckass ¢Gopmyna. BaJleHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKkOH IIOCTOSIHCTBA cocTaBa BemiecTB. OTHOcUTENbHAsT aTOMHAs Macca.
OtHocuTenbHasE MOJICKYJIsipHAs Macca. MaccoBasi 10151 XUMUYECKOTO 3JIEMEHTa
B COCIMHEHNU.

KommuectBo BemecrBa. Monbs. MomsipHags wmacca.  B3anmocBs3b
KOJIMYECTBA, MACChl M 4YHWCIA CTPYKTYPHBIX €AWHHI] BeliecTBa. Pacy€Tel 1o
dbopMynamM XUMUYECKUX COCTUHCHUM.

duznyeckue W XUMHYECKHE SBJICHHS. XHUMUYEcKas peakuus u eé
MpU3HAKU. 3aKOH COXPAHEHUsI MacChl BEHIECTB. XHUMHUYECKHE YpaBHEHMS.
Knaccuduxanuys xumMudeckux peakiuii (CoequHeHUsl, pa3ioKeHUs, 3aMeILCHMUSI,
oOMeHa).

Xumuueckuit IKCnepumeHm:

3HAKOMCTBO C XMMHUYECKOM MOCYI0H, TpaBUiiaMu pabOThI B JIaDOpaTOpuu U
npuéMamu oopalieHus ¢ 1abopaTropHbIM 000PYIOBaHUEM, U3YUCHHE U OTTUCAHUE
(bU3UYECKUX CBOMCTB 00pa3llOB HEOPraHWYECKUX BEIIECTB, HAOIIOIEHUE
dbuznyeckux (TUIaBjIeHUE BOCKA, TasHUE JibJla, pacTUpaHUE caxapa B CTYIIKe,
KUIIEHUE U KOHJICHCAIMS BOJbl) 1 XUMUUECKUX (TOPEHHUE CBEYM, MPOKAIUBAHUE
MEJITHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) SIBIICHUM, HAOIIOICHHUE
Y OMIMCaHUE MTPU3HAKOB MPOTEKAHUSI XUMUYECKUX PeakInii (pa3ioKeHue caxapa,
B3aUMOJICHICTBUE CEPHOM KUCIIOTHI C XJIOPUIAOM Oapusi, pa3ioKeHUE THAPOKCH 1A
menu (1) mpu HarpeBanuM, B3aUMOICHCTBYE XKelie3a ¢ pacTBopoM coiu Meau (11),
U3y4YeHHe Coco00B pa3IeICHUs] CMECE: C TTIOMOIIbI0 MarHuTa, (GUJIBTPOBAHUE,
BBITIApUBAHUE,  JUCTWUIALMS,  XpoMmartorpadusi, TMPOBEIACHUE  OYUCTKHU
MOBAapPEHHOM COJIM, HAOIIOJCHUE U OMMCAHUE PE3YJbTATOB MPOBEIACHUS OIbITA,
WJUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JaHWE MoJeNeld MOJIeKYI
(I1apOCTEPIKHEBBIX ).

Ba:xHeiinue npeacTaBuTe/ I HEOPraHMYECKUX BellECTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — aneMeHT U mpocToe



BemecTBo. Haxokaenue kucimoponma B mpupone, GU3MYEeCKHe M XUMHUYECKUE
cBolictBa (peakuuu ropenus). Okcunbl. IIpumenenue kuciopona. CrocoOs
MOJIyYeHHUs] KHUCIOpoAa B JIaDOpaTopuM W MPOMBINUIEHHOCTH. KpyroBopot
Kucnoposa B npupozae. O30H — aNIOTponHast MOAU(UKALIHS KUCIOPO/Ia.

TemnoBoit 3¢ (heKkT XUMUUIECKON peakiuu, TEPMOXUMUYECKUE YPaBHEHHUS,
9K30- M 3HJOTEPMHYECKUE peaKuu. TOIUIMBO: Yrojb M METaH. 3arps3HeHUE
BO3yXa, YCHJICHHE TapHUKOBOTO 3 (deKTa, pa3pyIIeHHe 030HOBOTO CIIOSI.

Bomopon — snemeHT m mpocroe BemecTtBo. Haxoxaenue Bomopoma B
npupoae, (QU3NYECKUEe W XUMUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOOBI
nosyuyeHust. Kucnorsl u conu.

Mouisipabiid 00bEM Ta30B. Pacu€Thl M0 XUMHUYECKUM YPABHEHUSM.

Odusnueckne CcBoWcTBa BOIbl. Boma kak pactBoputens. PacTBOpEI
HaceliieHHbIe U HEHACHIIIIEHHBIE PacTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 0J1s1 BEIIECTBA B pacTBOpE. XUMUUECKHUE CBOMCTBA BOJIbI. OCHOBAaHMUSI.
Ponb pacTBOpOB B mpHpO€ U B KU3HU YesioBeka. KpyroBopoT Bozbl B IPUPOJIE.
3arps3HeHne NpUpPOAHbIX BoA. OXpaHa U OUUCTKA IPUPOTHBIX BOJL.

Knaccuduxkanus sHeoprannueckux coequnennit. Oxcunpl. Kiaccudukarus
OKCUJIOB:  cojieoOpa3zyroniue (OCHOBHbBIC, KHUCIOTHBIC, amM(dOTEepHbIE) U
HeconeoOpazyrone. Homenknarypa okcuaoB. PU3NYECKHME U XUMHYECKHUE
CBOMCTBa OKCUAOB. [lomydueHne OKCUa0B.

OcHoBanus. Knaccudukainuss OCHOBAHMIA: IMIETOYM M HEPACTBOPHUMBIE
ocHoBaHMs. HomeHkarypa ocHoBaHMM. PU3HYECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHuu. [lomyyeHrne oCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kuciotr. @uznyeckue u
XMMHUYECKUE CBOMCTBa KHUCHOT. Psan aktmBHOocTM MetaimioB H. H. bekerona.
[lonydeHnne KUCIIOT.

Comu. Homenknarypa coneid. ®U3n4ecKkue 1 XMMUYECKHNE CBOMCTBA COJIEH.
[Tonyuenue comen.

I'eneTnueckas CBsI3b MEXY KJIaCCaMU HEOPTraHUYECKUX COCTUHCHUM.

Xumuueckuit IKCnepumMeHm:

Ka4eCTBEHHOE OIpEACIICHUE CONIEpKaHUS KUCIOpoJa B  BO3AYXE,
MOJIy4eHHe, COOMpaHue, paclo3HaBaHHE M H3YyYEHHE CBOWCTB KHUCIOPOJA,
HaOJIIOIEHUE  B3aMMOJECHCTBUSA  BEIIECTB C  KHUCJIOPOIOM M YCJIOBHS
BO3HUKHOBEHUS U MPEKPAILICHUS TOpEeHUS (TToXKapa), 03HAKOMJIEHUE C 00pa3aMu
OKCHJIOB M OIMCAaHHUE HUX CBOMCTB, MOJy4€HHE, COOMpAaHHE, PAClO3HABAHUE U
M3y4YeHHE CBOWMCTB BOAOPOJA (TOpEHHUE), B3aUMOACHCTBUE BOJOPOIA C OKCUIOM
menu (1) (Bo3MOkHO UCTIONB30BaHKE BUIEOMATEPHUANIOB), HAOOeHE 00pa3IioB
BELIECTB KOJIMYECTBOM | MOJb, HCCIEAOBAHME OCOOCHHOCTEW PacTBOPEHHS
BELIECTB C PA3IMYHOW PACTBOPUMOCTBHIO, MPUTOTOBICHHE PACTBOPOB C
ONPEAECIEHHON MAaCcCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBUE
BOIbl C MeTajulaMu (HaTpueM | KalblieM) (BO3MOXHO UCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), HCCIEAOBaHHE OOpa3lloB HEOPraHMYECKUX BEILECTB
pa3IMYHBIX KJACCOB, HAOIIONEHHE W3MEHEHUsI OKpAacKh HWHIUKATOPOB B
pacTBopax KHCJIOT U IeJoueH, u3ydeHue B3aumozeicTus okcuaa meau (II) ¢
pPAacTBOPOM CEPHOM KHUCJIOTHI, KUCIIOT C METaJUIaMH, PEAKUIUN HEUTpaIU3alvu,
MOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHUE OJHOTO METajlia IPyTruM
Y3 pAacTBOpA COJIU, PEUICHUE IKCIIEPUMEHTAJIBHBIX 3a/a4 10 TeMe «BaxkHenme
KJIACChl HEOPTAHUYECKUX COCTUHEHUNY.

Ilepuonuuecknii 3axkoH u Ilepumoagmuyeckass cucreMa XUMHYECKHX
iemenToB JI. M. MennesneeBa. CtpoeHue aroMoB. XHMHYECKAsl CBS3b.
OxHCaNTEeIbHO-BOCCTAHOBUTEILHbIE PeAKIIMU



[lepBbie MOMBITKUA KIACCU(UKALMU XUMHUYECKHX 3reMeHTOoB. [loHsTHE O
rpynnax CXOIHBIX 3JIEMEHTOB (IIEJIOYHBIE M LIEJIOYHO3EMEIbHBIE METAJLIBI,
raJlorTeHbl, WHEPTHBIE Tra3bl). DJEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe
OKCHJIbl Yl THUJIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucreMa XMMUYECKUX IEMEHTOB
J. W. MenneneeBa. Koporkonepuomnas © JJIMHHONEPHUOAHAs (POPMBI
[Tepunonnueckoit cucrembl XuMuueckux 3neMeHToB J[. 1. Menneneena. [lepuonbl
u rpynnsl. OU3NYECKUN CMBICI TMOPSAIKOBOIO HOMEpa, HOMEPOB IIEpUOIA H
IPYIIIBI MJIEMEHTA.

Crpoenne aromoB. CocraB aToMHbIX saep. M3oTombl. DIJIEKTPOHBI.
CTtpoeHue 37IeKTPOHHBIX 0007I04€K aTOMOB MEPBBIX 20 XMMHUYECKHUX 3JIE€MEHTOB
ITepnonnueckout cucremsl Jl. M. MenneneeBa. XapakTepuCTUKa XUMHYECKOTO
3JIEMEHTA 10 €ro noJyioxkeHuro B [lepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHMS paguyca arOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUINYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U IEPUOIAM.

3naueHne Ilepmonmueckoro 3axkoHa wu Ilepmomnueckoil  CUCTEMBI
XUMHYECKUX JIEMEHTOB JUI Pa3BUTUS Hayku W npaktuku. [[. . Mennenees —
YYEHBIN U TPAKIaHNH.

Xumuueckasi cBs3b. KoBasneHTHas (TOJisipHAsE M HEMOJSIPHAs) CBSA3b.
DIEKTPOOTPULATENBHOCTh XUMHAYECKUX NIEMEHTOB. lOHHAs CBA3b.

Crenenp okucneHus. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIINH.
[Iponeccsl OKHCIEHUS U BOCCTAaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

M3y4eHHE 0Opa3lOB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJICHCTBHE
TUAPOKCUAA LIMHKA C pacTBOPAMHM KHUCJIOT M WIENOYEHN, MPOBEIECHHUE OIIBITOB,
WUTIOCTPUPYIOIIAX IPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI
(ropeHue, peakliuy pa3aoKeHUs, COeIUHEHHUS ).

Mesrcnpeomemmnbnie ceasu

Peanuzannst MexnpeamMeTHbIX CBA3EH MPU W3YYEHHH XMMHHU B 8 Kiacce
OCYLIECTBIISIETCS YEpe3 HCIONb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX
MOHSATUH, TaK U MOHATHUM, SIBJISIOLIMXCSI CACTEMHBIMU JIJIS1 OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOIO [IMKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: HAyYHbIN (haKT, TUIIOTE3a, TEOpHUs,
3aKOH, aHalu3, CHHTE3, KiacCU(pUKALMS, MEePUOJUYHOCTb, HAOIIOIEHUE,
JKCIIEPUMEHT, MOZIEIIMPOBAHUE, U3MEPEHNE, MOJIEIIb, SIBICHUE.

®usuka: Marepus, aroM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIIW,
M30TOIbI, PAINOAKTUBHOCTD, MOJIEKYJIA, dJIEKTPUUECKUAN 3apsif, BEIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, I'a3, PU3NYECKUE BEIUYNHBI, €UHULIBI
MU3MEPEHUS, KOCMOC, IUTAHETHI, 3BE3bI, CONHIIE.

buomnorus: porocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, runpocdepa, MHUHEpANbl, TOPHBIE MOPOIBI,
TTOJIE3HBIE NCKOITa€MbI€, TOIIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKas peaKus

[Tepuognueckuii 3akoH. Ilepuonnyeckas cucreMa XUMHUYECKUX JIEMEHTOB
. . Menaeneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHAYECKUX DJJEMEHTOB NEPBBIX TPEX INEPUONOB, Kajus, KaJblUUs U HX
COCMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B llepuommyeckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHune BeliecTBa: BUJIBI XMMUYECKON CBSI3H. THIBI KpUCTAIUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOWCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKU



M BUJIa XUMHYECKOU CBS3U.

Knaccudukaius 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBa BEILIECTB, OTHOCSALIMXCA K PA3JIMYHBIM KJIaCCAM HEOPraHUYECKUX
COEIMHEHUI, TCHETHYECKAs CBA3b HEOPraHMYECKUX BELIECTB.

Knaccudukanuss XMMHUYECKHX DPEAKIUM MO pa3NIuYHBIM MpH3HAKaM (1o
YHCITy U COCTaBYy YYaCTBYIOIUX B PEAKIIUU BEIIECTB, M0 TEIIOBOMY 3 HEKTy, 10
M3MEHEHUIO CTENEHEN OKUCICHHS] XUMUYECKUX AJIEMEHTOB, IO 00paTUMOCTH, 110
YYaCTHIO  Karaju3aropa).  OJK30- W DSHIOTEPMUYECKHE  PEaKLHH,
TEPMOXUMUYECKHE YPABHEHUS.

[lonsiTie o ckopoctu xumudeckor peakiuu. [loHsTHe 00 0OpaTHUMBIX U
HEOOpaTUMBIX XUMUYECKUX peakuusix. [[OHATHE 0 TOMOT€HHBIX M T€TEPOre€HHBIX
peakuuax. [lonsaTue o karanuse. [lonAaTHE 0 XMMUYECKOM paBHOBecUU. DAKTOPEI,
BIUSIOIIAE HA CKOPOCTh XMMHUYECKON pPEakUMH U TOJIOKEHHWE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCIIUTENPHO-BOCCTAHOBUTENIBHBIE  PEAKLHUH, AJIEKTPOHHBIA OasiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBbHOW  peakiuu.  CocraBieHue  ypaBHEHHMU
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIM C HMCHOJb30BAHMEM METOAA
AJIEKTPOHHOTO OasiaHca.

Teopust BIEKTPOTUTUYECKON JTACCOLAALINAH. DIIEKTPOJIUTHI 151
HEAEeKTpOoIUThl. KarnoHel, aHMOHBI. MeXaHuW3M JOHCCOLUMALMU BEIIECTB C
pa3IMYHBIMKM BUIAMU XUMHUYECKOU cBsi3u. CteneHp nuccouuanuu. CUIbHBIE U
cina0ble 3JEKTPOJIUTHI.

Peaknuu wnoHHOrO OOMEHa. YCIOBUS MNPOTEKaHUS PEAKIU HOHHOTO
oOMEHa, TIOJHbIE U COKpallléHHbIE MOHHbIE YpaBHEHHs peakuuil. CBoiicTBa
KHCJIOT, OCHOBAHMI M COJI€l B CBETE MPEACTABICHHN 00 3IEKTPOIUTHYECKON
nucconuanyu. KauecrBeHHble peakiuy Ha MOHBL. [IoHsATHE O ruApoNIH3e comei.

Xumuueckuit IKcnepumenm:

O3HAaKOMJIEHHE C MOJEIISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKUX
BEILIECTB — METAUIOB M HEMETAJUIOB (TpaduTa M anmasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM peaKInu
OT BO3ACHCTBUSL pa3IMYHBIX (PAKTOPOB, MCCIEAOBAHHUE AIEKTPOINPOBOAHOCTH
pPacTBOPOB BEUIECTB, IMpOILIECCa JTUCCOLMAIMU KHCIOT, IIeJoueld M cojei
(BO3MOXHO MCHOJB30BAHME BHUJIEO MAaTEpUANIOB), TMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK TMPOTEKAaHUs peakuuii HOHHOro oOMeHa
(oOpa3oBaHue ocajaka, BbIJIEJIEHUE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOLIIUX TMPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX ~PEAKIUI
(ropeHue, peakuu pa3aoKeHus, COEAUHEHUs ), pACIIO3HABAHNE HEOPTAHUYECKUX
BEUIECTB C I[IOMOIIBIO KAaY€CTBEHHBIX pEAKIUHA Ha MOHbBI, pEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTasuibl M MX coeiMHEHUA

OO6miass xapakrepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIe CTeneHn okucaeHus. CTpoeHue u Gu3nuecKue CBOMCTBA MPOCTHIX
BELIECTB — TaJIOreHOB. XHUMHUYECKHE CBOMCTBa Ha [MpUMEpe XJopa
(B3auMozeicTBME C MeTa/llaM{, HEeMeTaJlJlaMH, Hienodamu). XJIOPOBOAOPO/I.
ConsiHas KuciaoTa, XMMUYECKHAE CBOWCTBA, MOJTYyYECHHE, IPUMEHEHUE. JleicTBHE
XJIOpa ¥ XJOPOBOAOPOJA HA OPTraHU3M YEJOBEKA. BaxKHEWIIMEe XJIOPUIbI U UX
HAXOXJICHUE B MIPUPOJIE.

O6mas xapakrepucTtrka 3eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTENEeHU okucieHus. CTpoeHrue u pu3nuecKkue CBOMCTBa
OPOCTBIX BEUIECTB — KHUCJIOPOJAa U cepbl. AJUIOTPOIHBIE MOAUDUKAIUN
KUCJIOpOAa U Ccepbl. XUMHUYECKHUE CBOWMCTBa cepbl. CepoBOmOpOHA, CTPOCHHE,



¢usznyeckue U XuMudeckue cBoMcTBa. OKCUABI Cepbl KakK MPEICTaBUTEIH
KHCIOTHBIX OKcHI0B. CepHas KHUCTIOTa, PU3NYECKHEe M XUMHUYECKHE CBOWCTBA
(oOmue Kak MpeacTaBUTENs Kiacca KUCIOT M CHeUPUISCKHE). XUMUYECKHUE
pEeaKlyy, JEeKAlMe B OCHOBE IMPOMBIIUIEHHOTO CIIOCO0a MONMY4YEHUs CEpPHOMU
KUCIIOTHL. [Ipumenenue cepHoil KUCoThl. CONMM CEpHOM KUCIOTHI, KaU€CTBEHHAs
peakuus Ha cyinbdar-uoH. HaxoxzaeHue cepbl U €€ COCIMHEHH B IPHPOJIE.
XHUMHUYECKOE 3arpsi3HEHHE OKPYXAIOLIEd Cpeapl COEAMHEHUSIMU  CEpbI
(KUCIOTHBIE JTOKAM, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLICHHUS.

OO6mas xapakTepucTuka 31eMeHToB VA-rpynmsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHU OKUCIEHHS. A30T, pacpoCTpaHEHUE B IPUPOE,
¢usnyeckre U XuMHUUecKue cBoicTBa. KpyroBopoT a3ora B mpupone. AMMHAK,
ero ¢u3NYeCKue M XMMUYECKHUE CBOICTBaA, MoiydeHue u npumeHeHue. Comu
aMMOHHS, X (PU3MUECKUe U XUMHUECKHe CBOMCTBRA, MpuMeHeHne. KauecTBenHas
peakiys Ha MOHbl aMMOHUS. A30THAsl KUCJIOTa, €€ ModyueHue, Gu3ndeckue u
XUMUYECKHE CBOWCTBa (OOIIME Kak MpPEICTaBUTENs Kilacca KHUCIOT W
ceuuduyeckue). Vcnonb3oBaHWe HUTPATOB U COJEH aMMOHUS B KayeCTBE
MUHEpAJbHBIX YI0OpeHui. XHUMHYECKOE 3arpsi3HEHHUE OKPYKAIOLIEH Ccpebl
COEIMHEHUSIMU a30Ta (KUCIOTHBIE MO, 3arps3HEHUE BO31yXa, MOYBBI H
BogoémoB). docdop, amnorponnsie Moaudukanuu (ocdopa, Gpusndyeckue u
xumMuueckue cBoiictra. Oxcun pocdopa (V) u bocdopnas kuciora, puszndeckue
U XUMHUYECKHE CBOWCTBA, nonyudeHue. Mcnonb3zoBanue (ocdaToB B Ka4eCTBE
MUHEpaJIbHBIX YA0OPEHUIA.

O6mas xapakrepucTrka 3eMeHTOB [VA-rpynmbsl. OcCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUS. YIIEpoJ, aJUIOTPOIHbIE
MOIU(UKALMU, PACIpPOCTPAHEHUE B MPUPOAE, (PU3UUECKHE U XUMHUYECKUE
cBoiicTBa. Aacop6omus. Kpyrosopot ymepona B npupoae. OKCubl yriepoaa, ux
(¢u3nueckue M XHMMHYECKHME CBOWCTBA, JEHCTBUE HA JKHUBBIE OPraHU3MBI,
MOJIyYeHHE ¥ TPUMEHEHHE. DKOJIOTHUYECKUE MPOOIeMbl, CBI3aHHBIE C OKCHIOM
yrepona (IV), rumore3a mmoOadbHOTO MOTEIJICHUS KIMMAaTa, MapHUKOBBIN
s dekt. YronabHas KUcioTa u e€ coyiv, ux (U3nYecKrue 1 XuMUUECKHUE CBOMCTRA,
MOJIydeHUe W MpuMeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Ucnonw3oBanue kapOOHATOB B OBITY, MEAUIIMHE, POMBIIIUIEHHOCTH U CEJILCKOM
XO35IUCTBE.

[lepBoHauanbHble TMOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O
COEIMHEHUSIX yriepoaa (MeTaH, 3TaH, 3TWJIEH, aleTWJIEH, ATaHOJ, ITIMUEPHH,
yKCyCHasi KucyoTa). [IpupoaHble HCTOUHHUKY YITIEBOJOPOIOB (YIroib, IPUPOAHBIN
ra3, He(Thb), MPOAYKTHl MX MepepadoTku (OEH3MH), MX pOJib B OBITY U
MPOMBIIIEHHOCTU. [loHATHE O OMOJOTMYECKH Ba)KHBIX BELIECTBAX: >XKHUPAX,
Oenkax, ymieBoJax — U MX poJid B KM3HHU 4eloBeKka. MaTepuanbHOE €IUHCTBO
OpraHUYEeCKUX U HEOPTraHMYECKUX COECTMHEHUN.

Kpemuuii, ero ¢usznueckue M XUMHUYECKHE CBOICTBA, NOJYyYEHHE H
npumenenne. CoenuHeHus KpeMHHsi B npupone. OOiiue mnpeacraBieHus 00
okcuje kpemuus (IV) u kpemHueBoit kuciore. CUIMKAThI, UX UCIOJIb30BaHUE B
OBITY, B TPOMBIIINIEHHOCTU. BaxkHeilme cTpouTenbHble MaTepuaibl: KEpAMHKa,
CTEKJIO, IIEeMEeHT, O€TOH, >kenie300eToH. [IpobiemMbl 6€301acCHOTO MCIOJIb30BAHUS
CTPOUTETBHBIX MAaTEPUAJIOB B MOBCETHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

u3y4deHre o0pasioB HEOPTraHUYECKUX BEILIECTB, CBOMCTB COJISTHON KUCIIOTHI,
IPOBEJIEHNE KaY€CTBEHHbBIX PEaKLUii Ha XJIOPUJI-UOHBI U HAOI0AEHUE TPU3HAKOB
UX MPOTEKAHUsS, OMBITHI, OTPAXKAKOIIUE (PU3NYECKHME U XMMHUYECKHE CBOMCTBA



raJIOTEHOB M UX COEIMHEHHUU (BO3MOXHO HCIOJB30BAHHUE BUIAEOMATEPHAIIOB),
O3HAKOMJICHHE C 00paslaMu XJIOPUIOB (TaJOTCHUIOB), O3HAKOMIICHHE C
oOpasnaMu  ceppl U €€ COENMHEHUSIMH (BO3MOXHO  HCIIOJIb30BAaHHE
BUJICcOMaTeprasoB), HAOMOEHHE Tpoliecca OOYTTIMBAaHUS caxapa MoJl ICHCTBUEM
KOHILICHTPUPOBAHHOM CEPHOW KHUCIIOTHI, HU3yYEHHE XHMHUYECKHX CBOMCTB
pa30aBIEHHON CEpHOM KHUCJIOThI, NPOBEJECHUE KAu€CTBEHHOM pEakuuu Ha
cynb(ar-uoH U HaOMOJCHHE TpHU3HAKa €€ MPOTEKaHHs, O3HAKOMIIEHHE C
¢usznyeckuMu CBOMCTBaMM a30Ta, Qocdopa M HUX COCTUHEHHH (BO3MOXKHO
WCIIONb30BaHUE BHUIEOMATEpUANOB), oOpa3laMu a3o0THBIX M (OCHOPHBIX
yaoOpeHuil, mnojlydyeHue, coOMpaHHe, paclo3HABAHME M HU3y4YCHUE CBOMCTB
aMMUaKa, IpOoBeJCHNE KaYeCTBEHHBIX peaKIiil Ha HOH aMMOHUS U (ocdar-uox
Y U3y4Y€HHUE MPU3HAKOB UX MPOTEKAHUs, B3aUMOJEHCTBUE KOHUEHTPUPOBAHHON
A30THOW KHCIIOTBI C MEAbI0 (BO3MOYKHO HCIIOJIIB30BAaHUE BHJIEOMATEPUAJIOB),
M3Y4YEHHE MOJIEJIeH KPUCTAUINYECKUX PEIETOK anmasa, rpadura, dymiepeHa,
O3HAKOMJICHHE C  TPOLECCOM  aJcOpOIMU  pPacTBOPEHHBIX  BELIECTB
AKTUBHPOBAHHBIM YITIEM U YCTPOMCTBOM IMPOTHUBOra3a, MoJy4yeHue, COOUpaHue,
pacno3HaBaHWE€ W HW3YYEHUE CBOMCTB YMIEKHUCIOIO Ta3a, HPOBEICHUE
Ka4eCTBEHHBIX PEAKIMI Ha KapOOHAT U CHJIMKAT-UOHBI U U3YUEHHE TPU3HAKOB HX
MIPOTEKAHMS, O3HAKOMJIEHUE C NPOAYKIHMEH CHIMKAaTHOM MPOMBIIUIEHHOCTH,
pelIeHre HKCIEPUMEHTANBHBIX 3a7a4 1Mo TeMe «BaxHeille HeMeTamibl U UX
COEIMHEHHUSI.

MeTtaJuibl M MIX COeUHEHUS

OOmast xapakTepUCTUKAa XWUMHUYECKHX OJJIEMEHTOB — METAJUIOB Ha
OCHOBAaHMUM WX MOJIOKEHHs B Ileproanueckoll cucTeMe XMMUYECKHUX 3JIEMEHTOB
. . MenneneeBa u crpoeHust atoMoB. CTpoeHre MeTaILIOB. MeTtaimnueckas
CBSA3b U METAJUIMYeCKasi KpUCTAJUIMUECKasi peleTKa. DIEKTPOXUMUYECKUU P
HalpsDKEHUW MeTauioB. DU3MYECKHE W XHMHUYECKHE CBOMCTBA METAJUIOB.
O6mume crnocoObl mnoiaydeHus MeTauioB. lIoHSATHE O KOpPpO3WHM METAJLIOB,
OCHOBHBIE CIOCOOBI 3alUTBI MX OT Koppo3uu. CrmaBbl (cTajlb, YYTyH,
JIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHUE B OBITY ¥ MPOMBILIJIEHHOCTH.

[lenounble MeTaIIbL: TOJIOXKEeHUE B [leproandeckoii cucTeMe XuMHYECKUX
anemenToB [[. 1. MeHneneeBa, CTpoeHHE UX aTOMOB, HAXOXKJICHUE B MPUPOJE.
du3znyecKkrue 1 XUMHYECKUE CBOMCTBA (Ha mpumMepe HaTpusl U Kanusi). OKCUIbI U
TUAPOKCUIBl HAaTpus M Kanus. [IpuMeHeHue IIEeIoYHbIX METaUIOB U HX
COEIMHEHU.

[[lenouHO3eMEIbHBIE METaJIbl MarHui MW KajJblUil: MOJOXCHHE B
[Iepnonnueckoil cucteMe xumuyeckux 3neMeHToB /. 1. Menaeneesa, ctpoenue
X aroMOB, HaxoXieHue B mpupozae. Dusnyeckue U XUMUYECKHE CBOMCTBA
MarHusi U Kajapuus. BaxHeimue coenvHeHHs KadbLMs (OKCUA, THIPOKCHI,
conn). JKECTKOCTh BOABI M CIOCOOBI €€ YCTpaHEHUSI.

AmoMuHui: nosokeHue B [lepuommueckor cHUCTEME XMMHYECKHX
anementoB JI. 1. MenneneeBa, cTpoeHue aroma, HAXOXKICHHE B IPHUPOE.
du3znyeckue M XUMUYECKHE CBOMCTBAa alllOMUHHUSA. AMQOTEpHBIE CBOMCTBa
OKCHJIa U TUAPOKCU]IA ATFOMUHUS.

XKeneso: nonoxenue B [lepuoguyeckoil cucreMe XMMUUYECKUX 3JI€MEHTOB
J. 1. MenneneeBa, ctpoeHue aroma, HaxoxaAeHue B npuponae. dusznueckue u
XUMUYECKHUE CBOMCTBa >kene3a. OKcuabl, TUApOKcUbl U coiu xene3a (1) u
xenesa (III), ux cocras, CBOMCTBA U MOTyUYCHHUE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHE C O0pa3laMyd METAJJIOB U CIUIaBOB, UX (U3HUYECKUMU
CBOMCTBaMHM, HW3Y4YEHUE PE3YJAbTAaTOB KOPPO3UHM METAUIOB  (BO3MOXHO



WCIIOJIb30BaHUE BHUAEOMATEPHAIIOB), OCOOEHHOCTEW B3aMMOICHCTBHUS OKCHJA
KaJIbLIMSI U HAaTpus C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BHIECOMATEPHUATIOB),
HCCJIEIOBAHNE CBOMCTB KECTKOM BOJIBI, MPOLIECCA TOPEHUS JKeJle3a B KUCIOPOJE
(BO3MOKHO  HCITOJIb30BAHUE BHJIEOMATEPUAJIOB), MPU3HAKOB IPOTEKAHUS
Ka4eCTBEHHBIX PEaKIIMil Ha MOHbI: MarHus, KaJblUs, aJIFOMUHHUS, LIMHKA, JKeJe3a
(IT) m xxene3a (111), meau (1I), HabmrOMEHME U OTTMCAHKUE TIPOIIECCOB OKPAITMBAHUS
IJJAMEHM HOHAMU HATpUs, Kalusd M KaJIbLHs (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPUAJIOB), HCCIIeOBaHUE aM(pOTEPHBIX CBOWCTB  THUAPOKCHIA
AITIOMUHUSA U THIPOKCHUIA [IMHKA, PEIICHHE SKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME
«BaxkHeunie MeTamibl U UX COCTUHECHUS.

XuMHS U OKPYKAOIIAs cpeaa

BemecrBa n Marepuainbsl B OBCEJHEBHOW KM3HU 4YeJOBeKa. be3zomacHoe
HCIIOJIb30BAaHUE BEIECTB U XUMUYECKHUX peakiuil B ObITy. [lepBas momouis rnpu
XUMHUYECKHUX 0KOTax M OTPABJICHUSIX.

XHUMHUYECKOE 3arpsiI3HEHNE OKPYKAIOIEH cpenbl (IpenenapHas 10ImyCcTuMas
KOHIIeHTpauus BemiecTs, nanee — [1JIK). Poib xuMuu B peiieHuu SKOI0THYECKUX
poOiIeM.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3LoB MaTepUAIOB (CTEKIIO, CIIJIABbl METAJIIOB, TOJIMMEPHBIE
MaTepHAJIbI).

Mesrcnpeomemmnbnie ceasu

Peanuzannst MeXnpeaMeTHBIX CBA3EH NPU M3YYEHMM XMMHUU B 9 Kiacce
OCYLIECTBIISIETCA YEpe3 HCIONb30BAaHUE KaK OONIMX €CTECTBEHHO-HAyYHBIX
MOHATUH, TaK U MOHATHIA, SIBJSIOIIMXCS] CACTEMHBIMU JIJIS1 OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATUA: HAYYHBIN (DakT, rumnores3a, 3aKoH,
TEOpHUsl, aHalu3, CUHTE3, KIaccu(UKanus, MNEePUOJUYHOCTb, HAOIIOACHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJENb, SBICHUE, MapHUKOBBIN
a3 PeKT, TEXHOJIOTHUS, MAaTEPUATIBI.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ,
M30TOMbI, PAaJMOAKTUBHOCTb, MOJIEKYJa, SIEKTPUYECKUN 3aps]l, TPOBOJAHMKH,
MOJIYIPOBOAHUKHU, AUDJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe€  COCTOSIHUE  BEIEeCTBa, ra3, pacTBOp, pPacTBOPUMOCTb,
KpUCTAJUIMYECKAss pelIE€TKa, CIUIaBbl, (PU3MYECKUE BEIUYHMHbBI, €IUHUIIBI
M3MEpPEHHUs, KOCMUYECKOE IPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COHLIE.

buonorusi: gorocunTes, apixaHue, ormocdepa, 3KOCUCTEMA, MUHEPATbHBIE
ya00peHusi, MUKPOAJIEMEHTBI, MaKPO3JIEMEHTHI, MUTATEIbHBIE BEILIECTBRA.

I'eorpadusi: armocdepa, runpocdepa, MuHepanbl, TOPHbIE MOPOJIBI,
MOJIE3HBIE HCKONIA€MbIE, TOIIMBO, BOJHBIE PECYPCHI.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUASA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOIO OOIIEro
o0pa3oBaHMs JTOCTUTAIOTCS B XO/€ OOydeHHUs XUMHH B €IUHCTBE Y4eOHOU u
BOCIIUTATEIBHON  JEATEIBHOCTH B  COOTBETCTBHM C  TPAaJAULHOHHBIMHU
POCCUUCKHMH COLHMOKYJIBTYPHBIMH M JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU,
MPUHATHIMU B OOLIECTBE NPABWJIAMH U HOPMaMmH IMOBEAEHUS U CHOCOOCTBYIOT
IpoleccaM CaMONO3HAHUsA, CAMOPA3BUTHS U COLMATIN3ALUNA 00yHArOIINXCS.

JIMYHOCTHBIE ~ PEe3yJAbTaTbl  OTPAXKAKOT TOTOBHOCTh  OOYyYaroOIIHUXCS
PYKOBOJICTBOBATbCS CHCTEMOW MO3UTHBHBIX LIEHHOCTHBIX OpPHUEHTALMA U
pacIIMpeHne OIbITa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) naTprMOTHYECKOr0 BOCIIMTAHUS:

LIEHHOCTHOTO OTHOULIEHUS K OTE€YECTBEHHOMY KYJBTYPHOMY,
HMCTOPUYECKOMY M HAyYHOMY HACJIEUIO, NMOHUMAHUS 3HAUYECHUS XUMHYECKOU
HayKH B )KM3HU COBPEMEHHOIO OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOMN
uH(popmaleii o0 MepefoBbIX JOCTUKEHUSX U OTKPBITHUSX MHUPOBOU U
OT€YECTBEHHOM XUMHUH, 3aUHTEPECOBAHHOCTM B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHUpaA U OOIIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMS:

MPENCTABICHUS O COLMAIbHBIX HOPMAaX M MpaBUJIaX MEXKIMYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, y4eOHOMCCIIEIOBAaTEIbCKOM, TBOPYECKOM W JPYIMX  BHJIAX
JEeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM JAESTEIBHOCTH IMPHU
BBINIOJIHEHUN Y4Y€OHBIX, MO3HABATEJIbHBIX 3a/]a4, BBIIOJIHEHUH XHUMHYECKUX
OKCIICPHMCHTOB,  CO3JAaHHM  yYeOHBIX  MPOCKTOB,  CTPEMIICHHSA K
B3aMMOIIOHUMAHHIO U B3aMMOIIOMOIIH B IPOLIECCE ITON y4EOHOM ACATEIbHOCTH,
TOTOBHOCTH OLICHHBAaTh CBOE IOBEICHHEC W IIOCTYNKH CBOMX TOBApHILCH C
MO3ULIMA HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI
MOCTYTIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKNE MPEICTABICHUS O BEIIECTBE U XUMUYECKON PEAKIINH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU M COCTABJISIOIIME
OCHOBY JIJIsl TOHUMaHUS CYyIIIHOCTH HAyYHOM KapTHUHBI MUpPA, IPEJICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPUPOABI, B3aMMOCBS3SIX YEJIOBEKA C
MPUPOAHOMN CPEAO, O POIU XMMHH B MO3HAHUM ITUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHBIE MOTUBBI, HAITPABJICHHBIE HA MOJTYYE€HUE HOBBIX 3HAHUM 11O
XUMUU, HEOOXOAUMBIE ISl OObsICHEHUS] HAOII0AaEeMbIX MPOIIECCOB U SBJICHUH,
MMO3HABATEIbHON, MHPOPMAIIMOHHOW U YUTATENIbCKOM KYJIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSATEIbHOM padoOThl € Y4YeOHBIMM TEKCTaMH, CIPABOYHON
JUTEPATypoOr, IOCTYNMHBIMHU TEXHUYECKUMH CPEICTBAMU HHPOPMALMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYyYEHHIO W MMO3HAHMIO, JIFOOO3HATENbHOCTh, TOTOBHOCTh U
COCOOHOCTh K  €aMOOOpa30BaHWIO, TPOECKTHOM U  MCCIEAOBATEIbCKOM
NEeSATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTU U YPOBHS OOy4YEHUS B
JIaJbHEHUIIIEM;

4) popMUpPOBaHUSA KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU HW3HU, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY
3[I0pPOBbIO, YCTAHOBKM HA 370POBBIM 00pa3 *KW3HHU, OCO3HAHUE MOCIEICTBUN U
HENpPUATHE BPEIHbIX MpUBbIYEK (YyMOTpeOJeHUs ajKorojsi, HapKOTHKOB,



KypEeHHs), HEOOXOAUMOCTH COOJIOCHUS MTPaBUI 0€30MaCHOCTH MpU 00pallieHun
C XMMHYECKMMU BEIIECTBAMHU B OBITY U PEANIbHON KU3HH;

5) Tpy1oBOro BOCHUTAHMSA:

MHTEpEC K MPAKTUYECKOMY H3yUEHHUIO Mpodeccuil U Tpyaa pa3iIndHOro
poia, yBaKE€HUE K TPYLY U pe3yabTaraM TPYIOBOH JEATEIbHOCTH, B TOM YHCIIE
HA OCHOBE MPUMEHEHMS MPEIMETHBIX 3HAHUU MO XWMHUHU, OCO3HAHHBIA BBIOOP
WHANBUAYAJIbHONH TPAeKTOPHUH TMPONODKEHHs o0Opa3oBaHHMs C  yu&ToM
JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHH, O0IIECTBEHHBIX HHTEPECOB U
MOTPpeOHOCTEH, yCHEenHOW TPO(hECCHOHABHONW MESITEIIbHOCTH W Pa3BUTHS
HEOOXOJMMBIX yMEHHN, TOTOBHOCTH aJalTHPOBAThCA B MpodeccHoHATbHON
cpexne;

6) 3K0JI0rM4eCKOro BOCIIUTAHUA:

SKOJIOTMYECKH LEIecO00pa3sHOe OTHOLICHHE K IMPHUPOIE KaK HCTOYHHKY
KU3HHU Ha 3eMJIe, OCHOBE €€ CylIeCTBOBAaHUS, IOHUMAaHUE [IEHHOCTH 30POBOIO
u 0e30macHoro o6pa3a JKU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(pU3HUECKOMY U MCHUXUYECKOMY 3JI0POBBIO, OCO3HAHUE LIEHHOCTH COOIIOIECHUS
npaBuJl OE30IMACHOTO TOBEJCHUSI MpU paboTe C BEIIECTBAMU, a TaKXKe B
CUTYaLUSIX, YTPOKAIOIIUX 370POBBIO U XKU3HHU JIIO/ICH;

CIIOCOOHOCTHU MPUMEHSTH 3HAHUS, IOJTyYaeMble IPU U3YUYEHUU XUMUH, 151
pelIeHns 3a4ad, CBSI3aHHBIX C OKPYKAIOUIEH MPUPONHOW CPENOW, JUIs
MOBBIIICHHUS] YPOBHSI HKOJOTMYECKON KYyJIbTYpbl, OCO3HaHUS [0OAIBHOTO
XapakTepa 3KOJIOTMYECKUX MPOOJIeM U MyTer UX pPelIeHUs TOCPEICTBOM METOIOB
XUMUH, D3KOJIOTMYECKOTO0 MBIIUICHHS, YMEHHS pYKOBOJACTBOBATHCA KM B
IT03HABATEIbHOM, KOMMYHUKAaTUBHOW U COLUAIBHON IPAKTHUKE.

METANPEIMETHBIE PE3VYJIBTATBI

B cocraBe MerampenMeTHBIX pE3YyJIbTaTOB BBIACIAIOT 3HAUYUMBbIE IS
dbopMupoBaHUsT MHUPOBO33pPEHUSI OOIIEHAYYHbIE TOHATUS (3aKOH, Teopus,
MPUHIMI, TUIIOTE3a, (PaKT, cucTeMa, TPOLECC, IKCIIEPUMEHT U APYTOE. ), KOTOPbIE
HCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUE€OHBIX MpEAMETaX U MO3BOJISIOT Ha
OCHOBE 3HAHMM U3 3TUX MPEAMETOB (OPMUPOBATH MPEACTABIECHUE O LETOCTHOU
HAayyHOM  KapTMHE MHUpa, U  YHUBEpPCAJIbHbIE  ydeOHblE  JIEUCTBUS
(mo3HaBaTeNIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), KOTOPhIE 00€CIIEUNBAIOT
(bopMHUpOBaHME TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUIAHUPOBAHUIO H
OCYILIECTBJICHUIO YYEOHOU JAeATETHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBrblie 1oruvyeckue 1ecTBUA:

YMEHUSI MCNOIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIUIEHUS] TPU OCBOEHUU
3HAHWI: PaCKpPhIBaTh CMbICI XUMHYECKUX MOHATUN (BBIACIATh UX XapaKTEPHbIE
MPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C APYTUMH MOHATUSMH ), UCIIOJIb30BaTh
MOHATHUSA 7151 OOBSCHEHUS OTAENBbHBIX (DAKTOB U SIBJICHU, BEIOUpPATh OCHOBAHUS
Y KPUTEPUH 17151 KIacCU(PUKALMA XUMHUUECKUX BEILIECTB U XUMUYECKUX PEAKIUH,
YCTaHABIMBATh MPUYMHHO-CIIEJICTBEHHBIE CBSI3M MEXKIY OObEKTaMHU H3yuYCHUS,
CTPOUTH JIOTHYECKUE pacCykaAeHHs (MHAYKTUBHbBIE, JEAYKTHBHBIC, TIO
aHAJIOTUM), IeTIaTh BHIBOABI U 3aKIIOUEHHUS;

yMEHHE MPUMEHATh B TMPOILIECCE IMO3HAHUS MOHATUS (IPEIMETHbIE H
METalpeIMETHbIE), CUMBOJIMUYECKUE (3HAKOBBIE) MOJAENH, MCIOJIb3yeMble B
XUMUH, MpeoOpa3oBbIBaTh IMIMPOKO MPUMEHSIEMbIE B XHMHHM MOJEIbHbIE
IPEJICTaBICHUS — XUMUYECKHUI 3HAaK (CUMBOJI 3JIEMEHTA), XUMHUYecKas Gopmyna
U ypaBHEHUE XMMHUYECKON peaklM — MpU PElIeHUH y4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4€TOM 3TUX MOJEIBHBIX MPEICTABICHUIN BBISBIISATh U XapaKTePU30BaTh
CYILLIECTBEHHbIE TPU3HAKH H3Y4YaeMbIX OOBEKTOB — XHMMHUYECKHX BEIIECTB U



XUMHUYECKHX pEakUud, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUYUHHO-
CJIEJICTBEHHBIE CBS3HM U MPOTUBOPEUHS B U3y4aeMbIX MPOLECCAX U SBICHUSIX.

Ba3oBble ucciienoBareabckme 1eiiCTBUS:

YMEHHUE HCIIOJIb30BaTh MOCTABICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHMUS, a TaKKe B KaueCTBE OCHOBHI JIsi (DOPMUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABUIILHOCTU BBICKA3bIBAEMBIX CYXKICHHIA;

NpUOOpPETEHUE OMbITA MO IJIAHUPOBAHUIO, OPTaHU3aIlMH U TMPOBEICHUIO
YYEHUYECKUX SKCIEPUMEHTOB, YMEHHE HaOM0Aarh 3a XOAOM Mpolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €TO PE3YNIbTaT, (POPMYIUPOBaTh 0000IIECHUS U
BBIBOJIBI 0 pE3yJbTaTaM HPOBEAEHHOIO OIBITA, WCCIEIOBAaHUS, COCTABISATH
OTYET O MPOJEIaHHOU padoTe.

Pabora ¢ undgopmanmei:

yYMEHHE BBIOMpPATh, aHATM3UPOBATh M UHTEPIPETHPOBATH HH(OPMALKIO
Pa3IMYHBIX BUAOB U (OPM MPEACTABICHUS, [TOIIyYaEMYIO U3 PA3HbIX HCTOYHUKOB
(Hay4yHO-nIOMYJISIpHAsA JIUTEparypa XHMHYECKOIO CONEpkKaHUsS, CIPaBOYHBIE
nocodbust, pecypcbl MHTepHETa), KPUTHUYECKU OLICHMBATh MPOTUBOPEUMBYIO U
HEZ0CTOBEPHYIO UH(OPMALIHIO;

yYMEHUE NPUMEHSTh Pa3IMyHble METO/IbI U 3alPOCHI IPHU MOUCKE U OTOOpE
MH(pOpMaIIM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JUJISl BBIOJTHEHUS
y4eOHBIX M TTO3HABATENbHBIX 33/1a4 ONPEAEIEHHOIO TUIIA, TPHOOPETEHHUE OIbITA
B 00JaCTH HCIMONb30BaHUS MH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUM,
OBJIAJICHUE KYJbTYpPOM aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX MOUCKOBBIX
CUCTEM, CaMOCTOATEIbHO BBIOMpATh ONTUMAJIBHYIO (OpMY MpeACTaBICHUS
MH(pOpMaIMK U WLIIOCTPUPOBATh pPEIIAEMbIE 33Ja4l HECIIOKHBIMU CXEMaMH,
auarpaMMaMi, IpyrumMu GopMaMu rpauku U UX KOMOMHAIUSIMU;

YMEHUE HCIONb30BaTh M AaHAJIM3UPOBATh B IIpolecce YydyeOHOM U
HCCJIEI0BATENbCKOM AESITENIBHOCTH MH(OPMALIUIO O BIMSHUH TPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SMCTBAa M TPAHCIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOTHOM
CpEIBI.

KomMmyHuKkaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIC 1eHCTBUSA:

YMEHHUs 3aJaBaTh BOIPOCHI (B XOie auaysiora W (Wiu) JUCKYCCUHU) TO
CYLIECTBY OOCYXXHaeMoOill TeMbl, (POPMYIUPOBATH CBOM  MPEIIIOKECHHUS
OTHOCHUTEJBLHO BBIMOTHEHUS MPEJIOKEHHON 3a/1a4H;

YMEHUSI TPEJCTaBIATh MOJYYEHHbIE PE3yJbTaTbl I[O3HABaTEIbHON
NEeSATEIbHOCTH B YCTHBIX M THCbMEHHBIX TEKCTaX; Jelarh IPE3eHTALUIO
PE3YJBTAaTOB BBHIMOIHEHUS XUMUYECKOTO SKCIIEpUMEHTa (J1Ta0OpaTOPHOTO OMbITA,
J1a00paToOpHOM pabOTHI IO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUs1 y4eOHOIro COTPYAHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MMO3HABATEIPHOM W  MCCIIEJOBATENbCKOM  JEATEIbHOCTH TMpPU  PEUICHUU
BO3HUKAIOUIMX MPOOJIEeM HAa OCHOBE yué€ra OOLIMX MHTEPECOB M COINIACOBAHUSA
no3uuui (00CyXneHusi, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbD», KOOPAHHALUS
COBMECTHBIX JEHUCTBUM, OIPEIACIECHUE KPUTEPUEB IO OLEHKE Ka4ecTBa
BBITIOJIHEHHOM paboThI U ApYyTHE).

PeryasiTuBHbIe YyHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS:

YMEHHUE CaMOCTOSITENIbHO ONPEACNATh LU ACSTENbHOCTH, TUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATH U MPU HEOOXOIUMOCTU KOPPEKTHUPOBATH CBOIO
NesITeIbHOCTh, BEIOMPATh Hanboee 3PGeKTUBHbIE CIIOCOOBI PEIIEHUs YUEOHBIX
U T03HABATENbHBIX 33J]a4, CAMOCTOSITENILHO COCTABISTh WM KOPPEKTUPOBAThH
IPEUIOKEHHBIN AJITOPUTM JIEUCTBUM IPU BBINIOJHEHUM 33JaHUM C Y4ETOM
NOJTyYE€HHsI HOBBIX 3HAHUM 00 M3ydaeMblXx OOBEKTaxX — BEIIECTBAX U PEAKIUSX,
OLICHUBAaTh COOTBETCTBHE IMOJyYEHHOTO pe3ysibTaTa 3asiBJICHHOW LI, YMEHHE



WCIIOIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEIJIaraeMble B YCIOBUU 3aaHUM.

NPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pe3yabTaTOB IO OCBOCHUIO 00S13aTE€IHLHOIO

COZIEpKaHMsI, YCTAHOBJICHHOTO JaHHOW (eaepallbHON pabodeil mporpamMMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIONIUMHUCS HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
NeUCTBUN, crenuduueckue Uisi TPeaMeTHON o0macT  «XUMHS», BUJIBI
JNEATEIbBHOCTH MO TOJYYEHHUI0 HOBOTO 3HAHWs, €ro HUHTEPIpETalH,
peoOpa30BaAHUIO U TPUMEHEHHIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUAX.

K xonmy oOyuenusi B 8 Kjacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH y OOYUAIOIINXCS YMEHHUIA:

® pacKphIBaTh CMBICI OCHOBHBIX XMUMHUYECKUX MOHSATUN: aTOM, MOJIEKYJIa,
XUMUYECKUM IIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh
(omHOpOIHASA M HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHasI
Y MOJIEKYJISIpHAsl Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca,
MaccoBasi JI0Jisl XMMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJSPHBII
00BEM, OKCHJ, KHUCIOTA, OCHOBAHUE, COJb, 3JIEKTPOOTPULATEIBHOCTb,
CTETNeHb OKHUCJICHUS, XMMUYECKasi peakiius, KiacCu(puKkaius peaxiiuii:
peaKkiMyd COCIUHECHUS, PEaKIMU Pa3I0KEHHUs, PEAKIHUH 3aMEIICHUs,
peakiuu oOMeHa, 3K30- U IHAOTEPMUUYECKUE PEAKIIUU, TEMI0BOU 3 eKT
peakiuu, Sapo aToMma, SICKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTallb,
paauyc aroMa, XUMUYeCcKasi CBsI3b, MOJISIPHAS U HETIOJISIPHAsl KOBAJICHTHAs
CBSI3b, MOHHAs CBSI3b, MOH, KaTHMOH, aHWOH, PAacTBOpP, MaccoBas JOJIS
BelllecTBa (IIPOLICHTHAS KOHIICHTPAIIMS) B PaCTBOPE;

® UIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHWMHUYECKUX TMOHSATUM U
MIPUMEHSTh ATU TTOHSATHUSI TIPU OMKUCAHUU BEILIECTB U UX MPEBPAICHUI;

® ICIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY [IJIsi COCTaBjieHUs (popmyn
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIINIML;

® OIpeAeisaTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX,
CTENeHb  OKHUCJICHUS JJIEMEHTOB B  OHHApHBIX  COCIUHEHUSX,
MIPUHAJIJICAKHOCTh BEILIECTB K OMPEACIEHHOMY KJIacCy COCIMHEHUMN IO
dbopmynam, BHJ XUMHYECKOM CBsI3U (KOBAJICHTHasT W WMOHHAs) B
HEOPraHUYECKUX COCTUHCHUSX;

e packpbeiBath cMmbica [lepuommueckoro 3axkona JI. M. Mengeneena:
JEMOHCTPUPOBATh MOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTU CBOWMCTB
XUMUUYECKHUX JIEMEHTOB OT WX MojoxkeHus B [lepuonnueckoil cucreme,
3aKOHOB COXPAHEHUS MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO Y4Y€HUSs, 3aKOHa ABOTaIpo;

® OMNUCHIBaTh U XapakTepuszoBarh Tabmuunyto (opmy Illepuonuueckoit
CHUCTEMBbl XUMHUYECKUX DOJIEMEHTOB: pasjinyaTh TOHSTUS «IJIaBHAS
noarpynna (A-rpymnmna)» u «rnooounas noarpymnmna (b-rpynna)», manasie u
OOJbIIIE TEPHUObI, COOTHOCUTh O00O03HAUYEHUS, KOTOpPbIE HUMEIOTCS B
tabmune «llepuonnueckas cucrema Xxumudeckux snemento JI. .
MeHeneeBay € YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMUYECKHUX OJJIEMEHTOB (COCTaB MW 3apsja  sapa, oOIIee YHCIo
AJIEKTPOHOB U PACHPEICICHUE UX 10 AIEKTPOHHBIM CJIOSIM);

e KijaccuUIMpOBaTh  XUMHYECKHE  OJJIEMEHTHI,  HEOpPraHWYECKHe
BEILIECTBA, XUMHUUECKUE peaKInu (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
peaKIuy BEIIECTB, M0 TEII0BOMY d(PdeKTy);

® XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMUYECKHUE CBOMCTBA BEIICCTB
pa3IMUHBIX  KJAcCOB,  MOATBEpkKAash  OMUCAHUE  MpPUMEPAMU
MOJICKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEaKIIHil;



K

MPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT UX
KaYECTBEHHOI'O COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX
MPEBPAILCHUN B pa3JIUYHBIX YCIOBUSX;

BBIYUCIISAITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJSIPHYIO MAaccChl
BEIIECTB, MAcCOBYIO [IOJII0 XHUMHYECKOTO »3JeMEHTa Mo Qopmye
COEIMHEHHs, MAacCOBYIO [OJII0 BEIIECTBA B pPacTBOpPE, MNPOBOIUTH
PacYEThI MO YPAaBHEHUIO XUMUUYECKOW PEAKIUY;

MPUMEHSTh OCHOBHBIC ONEpallid MBICIUTEIBHON JACATEIbHOCTH —
aHalM3 W CHHTE3, CpaBHEHHE, OO0OOIIeHHE, CHCTEeMaTH3aIHIo,
KJ1accU(PUKAINIO, BBISBICHUE MPUYUHHO-CIICCTBEHHBIX CBS3CH — IS
M3YUYEHUSI CBOWCTB BEIIECTB M XUMHUUYECKUX PEAKIUNA, €CTECTBEHHO-
Hay4yHbIE  METONbl  MO3HAaHMS  —  HaONIONEHHWE,  W3MEpEHue,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEabHbIA U MBICJICHHBIN);

CIENOBaTh IMpaBWjaM  IMOJb30BAaHUS XUMHUYECKOM TIOCYIOM U
1abopaTopHbIM O00OpYZIOBaHMEM, a TaKXke MpaBuiiaM oOOpallieHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIUSMH 10 BBIOJTHEHHUIO
JTa00pATOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUIO U COOUpaHUIO
razo00pa3HbIX BemIeCTB (BOAOPONAa W KHUCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C ONPEAECIEHHON MACCOBOM JIOJIEN paCTBOPEHHOTO BEILIECTBA,
IJAHUPOBaTh W TPOBOJUTH  XMMHYECKHE  JKCIIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEIOYEH M KHCIOT C  IOMOIIBIO
WHJUKAaTOPOB (JIakMyc, (peHOoapTaIenH, METHIIOPAHX U JPYTHUE).

KOHI[y 0oOy4deHHs B 9 KJiacce MIpeaMETHbIE pe3yibraThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPAKaTh CHOPMUPOBAHHOCTE y OOYHAIOIIMXCS YMCHHIL:

PACKpBIBATh CMBICII OCHOBHBIX XMMHUYECKUX NOHATHUNA: XHUMHYECKUI
AJIIEMEHT, aTOM, MOJEKYJA, MOH, KaTUOH, AHWUOH, NMPOCTOE BEIIECTBO,
CJI0’)KHOE BEILECTBO, BAJICHTHOCTH, 3JIEKTPOOTPULATENBHOCTD, CTEIIEHb
OKHUCJIEHUS, XUMUYECKasl pEaKIMsl, XUMUYECKas CBSI3b, TEIJIOBOM 3P PeKT
peakuuu, MoJb, MOJSIpHBIA  OO0BEM, PacTBOpP, AIIEKTPOJIMTHI,
HEJJIEKTPOJIMTBI, SJEKTPOIUTHYECKAS TUCCOLMALUSA, PEAKINA UOHHOTO
oOMEeHa, KaTajau3arop, XHUMHYECKOE€ paBHOBECHE, OOpaTuMble U
HEOOpaTUMbIe pEaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH,
OKHCIIUTENIb, BOCCTAHOBUTENb, OKHCIEHHE H  BOCCTAHOBIICHHE,
ayuioTponus, aMpOTepHOCTh, XUMUYECKasl CBSA3b (KOBaJICHTHAs, MOHHASI,
METAJUIMYECKas), KpPHUCTAUIMYECKasl pemeérka, KOppo3us METAJIJIOB,
CIUIAaBbl, CKOPOCTh XHMHMYECKOM PEaKUuW, TPEAEIbHO IOIMyCTUMAas
koHueHTpanus [I/IK BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHITHH M
IIPUMEHSTD OTU NOHATHS MIPU ONHCAHUU BEIIECTB U UX IIPEBPALCHUN;
HCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJUKY HJisi COCTaBieHUs (Hopmyl
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIINIA;

ONPENEIATH BAJICHTHOCTD U CTEIIEHb OKUCIICHUS! XUMUUYECKHUX 2JIEMEHTOB
B COCIMHEHMSAX PA3JIUYHOIO COCTaBa, NMPHUHAMICKHOCTh BELIECTB K
ONpeNeNEéHHOMY KJIAcCy COEAMHEHUM Mo (opMyiaMm, BUA XUMHYECKOU
CBs3M (KOBAJIGHTHAas, MOHHAsA, METAJNIMYECKas) B HEOPraHWYECKHX
COEIMHEHHUSIX, 3apsA]l MOHA TI0 XUMUYECKON opMylie, XapaKkTep Cpelibl B
BOJIHBIX pacTBopax HEOPTraHUYECKHUX COEIMHEHU, THUII
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIci [lepuomnueckoro 3akona /JI. M. MennpeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHME: OINKCHIBATh M XapaKTepHU30BaTh
Tabnuunyto Gopmy Ilepruognueckoid CUCTEMbI XMMHUUECKUX AJIEMEHTOB:



pasiuuaTh MOHATHS «IVIaBHas MOArpymmna (A-rpynma)» u «Io0odHas
noarpynna (b-rpymnma)», mansie ¥ OOJbIIME TEPUOIBI, COOTHOCHUTH
0003HAYCHMS, KOTOpPhIE WMEIOTCS B TMEPUOAUYCCKON Tabmwie, ¢
YUCJIOBBIMHA  XapaKTEPUCTUKAMU CTPOCHUS aTOMOB  XHMHYECKHUX
ANIEMEHTOB (COCTaB M 3apsia  sApa, oOIee YHCIO JIEKTPOHOB U
pacmpeneieHue WX TO OJICKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCIMHCHUH B
mpenenax MajibIX TIEPUOI0B U TIIABHBIX MOATPYIII C YIETOM CTPOSHUS X
aTOMOB;

KIacCU(PUIMpPOBaTh ~ XUMUYECKHE  DJIEMCHTHI,  HEOPTraHUYECCKUE
BEIIIECTBA, XUMUUECKHE PEAKINU (IO YUCTY U COCTABY YUaCTBYIOIIHNX B
pEakiMy BEIIECTB, MO TEIJIOBOMY 3(PQEKTyY, M0 WU3MEHEHUIO CTEeTEeHE!
OKHUCJICHUS] XUMHUYECKUX 3JIEMEHTOB);

XapaKTepr30BaTh (OMUCHIBATh) OOIIUE U CHCIUPUICCKHE XUMUICCKUC
CBOMCTBA MPOCTHIX M CIOXKHBIX BELIECTB, TMOATBEPXkIasi OIMUCAHUE
MpUMEPaMH MOJIEKYJSIPHBIX M MOHHBIX ypaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUM;

COCTaBJISATh YPAaBHEHHS DJIEKTPOJUTHUYECKOW JTUCCOLMAIMU KHUCIIOT,
HIeJI0Yed M COJICH, TOJIHBIE M COKpPAIIEHHBIE YPAaBHEHUS pPEaKIUN
MOHHOTO  OOMEHa, ypaBHEHHWs  peaklUuil,  MOATBEPKIAAIOIIUX
CYILLIECTBOBAHHE T€HETHUYECKOW CBS3M MEKIY BEIIECTBAMHU Pa3IMYHBIX
KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEaKIUn
MIOCPENICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3THX peakLuid;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHWUS,
BO3MO)XHOCTH TIPOTEKaHUS XMUMHYCCKUX IMPEBPANICHUN B Pa3TMUHBIX
YCIOBHUSIX;

BBIYMCIIATH OTHOCHUTEIBHYIO MOJEKYISIPHYI0O W MOJSPHYIO MAaccChl
BEILIECTB, MACCOBYIO JOJII0 XHMHYECKOTO 3JeMeHTa Mo ¢dopmylie
COEIMHEHHMS, MAacCOBYIO [OJII0 BEIECTBA B PAacTBOpPE, IPOBOAMTH
pacd€Thl IO YPaBHEHUIO XUMHUYECKOM peaKITnu;

coOnronaTte  MpaBuja TOJb30BAHMS  XMMHYECKOM TMOCYyIOH U
JTa00paTOpHBIM O0OpPYIOBAaHUEM, a TaKXke TMpaBuia oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIHMSIMH TII0 BBITIOJTHEHUIO
JAa00PATOPHBIX XUMUYECKUX OIBITOB IO TOJYYEHUIO U COOMPAHUIO
ra3z000pa3HbIX BEHIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa);

MPOBOJIUTh ~ PEAKIMM, TOITBEPKIAIOIINE KAYEeCTBEHHBIN COCTaB
Pa3TMYHBIX BEIICCTB: PACIIO3HABATH OMIBITHBIM MMy TEM XJIOPHI-, OPOMH/I-
, monu-, kapoonar-, gocdar-, cunmkar-, cyiabdar-, TUIPOKCU/I-UOHBI,
KaTHOHBI aMMOHUS U MOHBI U3yYCHHBIX METAIIJIOB, MMPUCYTCTBYIOIINEC B
BOJIHBIX PACTBOpaxX HEOPraHUYECKUX BEIECTB;

MPUMEHSATH OCHOBHBIC OTNEPAIIMM MBICITUTEIILHON JESITCIIBHOCTH —
aHaJlu3 U CUHTE3, CpaBHEHUE, 0000IICHNE, CUCTEMAaTH3aI1I0, BBISIBIICHUE
IPUYUHHO-CIICICTBEHHBIX CBS3CH — JIJIT M3YYCHUS CBOWCTB BEIICCTB U
XUMUYCCKUX PEAKIUH, €CTCCTBEHHO-HAYYHBIC METOIbI ITO3HAHUS —
HaOJ0IeHUE, U3MEPEHHE, MOICIIUPOBAHUE, SKCIIEPUMEHT (peanbHbI U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
HaunmeHnoBaHue Koum4yecTBo yacoB
Ne A31EI10B H TeM " - JuekTpoHHbIE (LM poOBbIE)
/i pas3a Beero OHTPOJIbLHBIE pPaKTHYeCKHe 06PA30BATETLHBIE PECYPChE
NporpamMmbl padoThI padoThI
Pasnein 1. [lepBoHayaibHble XUMHYECKHE TIOHSTHS
XHUMHS — BaxkHas
11 00J1aCTh €CTECTBO3HAHUS 5 ) bubmuorexa IIOK
' Y IIPaKTUYECKON https://m.edsoo.ru/7f41837¢c
EATENLHOCTH YEJIOBEKA
12 BemiectBa n XuUMH4eCKHe 15 1 bubmuorexa IIOK
) peaxkiuu https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 20
Pasnen 2. BaxkHeililne npeacTaBuTe 1 HEOPraHMYeCKUX BelleCTB
71 Boznyx. Kucnopon. 6 bubnmuoreka [HOK
) IMousTHe 00 OKCHIAX https://m.edsoo.ru/7f41837¢
29 Bonopon. [Tonstue o ] 1 bubmuotexa LIOK
' KHCJIOTaX U COJIIX https://m.edsoo.ru/7f41837¢
23 Bona. PacTBopbl. 5 1 1 bu6muoreka IIOK
) ITousaTiEe 00 OCHOBAHUAX https://m.edsoo.ru/7f41837¢
O
24 | neopranmicery 11 1 1 brbmioreia OK
) p . https://m.edsoo.ru/7f41837¢
COEeIUHEHU I
Hroro no pasneny 30

Pasznea 3. [lepuonnyecknii 3akon u [lepuognueckas cucrema xumuuyeckunx iemMenToB /. . MenneneeBa. CTpoeHue aToMOB.
XumMnueckas cBsizb. OKMCIMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKINHU



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

ITepuoanyeckuii 3aK0H 1
Ilepuonnueckas cucrema

bu6mmoreka [IOK
3.1 XUMHAYECKUX DIIEMEHTOB 7
https://m.edsoo.ru/7f41837¢
J. . Menpeneena.
CrpoeHue aroma
XUMHYECKas CBA3b.
39 OKHUCIUTENBHO- ] bu6moreka [JOK
) BOCCTAHOBUTEIILHEIE https://m.edsoo.ru/7f41837¢
peaxkiuu
bubanoreka [IOK
Hrroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PezepBHOE BpeMmst 3 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO 63

YACOB IIO I[TPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

HaumeHoBaHue KosnyecTBo yacos
e PasieioB U TEM KoHnTpoJubHbIe IIpakTuyeckue IICKTPOHHEIC (M (POBLIC)
n/n Bcero p p o0pa3oBareJibHbIE peCypchl
NporpamMmbl padoThI padoThI
Pa3gen 1. BemecTBo M XMMHYecKHe peaKIuH
IToBTOpEHUE N
11 yryOieHne 3HaHuU 5 1 bubnmuoreka [IOK
' OCHOBHBIX Pa3AeioB https://m.edsoo.ru/7f41a636
Kypca 8 Kjiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 Bubmorexa IOK
' P . https://m.edsoo.ru/7f41a636
XUMUYECKUX peaKIuil
DNEKTPONUTHYECKAS
13 JIUCCOITUAITHS. ] 1 1 bubnuorexa [IOK
) XUMUUYECKHUE PEAKLINU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no paszaeny 17

Pa3nen 2. HemeTa/sibl M X COCAUMHEHUSHA

OO61as xapakTepucTuka

bu6muoreka IIOK
2.1 XAMHUYECKUX SJIIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. ['amorenst
OO61as xapakTepucTukKa
29 XAMHUYECKUX SJIIEMEHTOB 6 bubmoreka [IOK
' VIA-rpynnel. Cepa u e€ https://m.edsoo.ru/7f41a636
COCJTMHEHUS
73 OO01mmas xapakTepucTuka 7 1 bubnuorexa HOK

XHUMHUYCCKHX 3JICMCHTOB

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

VA-rpynmnsl. A30T,
dbochop u ux coequHeHUs

OO61as xapakTepucTHKa
XUMUYECKHUX JIEMEHTOB

bu6muoreka [IOK
2.4 IVA_rp}iHHH' Yrniepon n 8 https://m.edsoo.ru/7f41a636
KPEMHUI U UX
COCAUHCHMS
Hroro no paszneny 25
Pazagen 3. Mera/Liibl M MX COeTHUHEHNS
31 OO0mue cBoiicTBa 4 bubanoreka [IOK
' METaJIJIOB https://m.edsoo.ru/7f41a636
39 Baxneiinine MeTabsl 1 16 bubmuorexa IIOK
) HUX COCIUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20

Pa3gen 4. XuMus M OKPYKAKOIIAs cpeaa

41 BemectBa u marepuansl B 3 bu6muoreka [IOK
) JKM3HU YeJIOBeKa https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHoe BpeMs 3 bubmiorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 63

YACOB I10 ITPOI' PAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

MMPOBEPSAEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBbBI

8 KJIACC

Kon nposepsiemoro
pe3yJabrara

IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl
OCHOBHOTI0 00111er0 00pa30BaHuUs

1

ITo Teme: ((HepBOHaHaJII)HBIe XUMHWYCCKUC ITIOHATUS)

1.1

PACKpHIBATh CMBICI OCHOBHBIX XMMHUYECKHUX IOHSTHI: aToM, MOJIEKY/la, XUMHUYECKUH DJIEMEHT, IPOCTOE
BEILIECTBO, CJIOKHOE BEIIECTBO, CMECh (OTHOPOIHAS M HEOTHOPO/IHAS ), BAICHTHOCTh, OTHOCHUTENIbHASI aTOMHAsI
¥ MOJICKYJsIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJSPHAs Macca, MaccoBas IO XHUMHUYECKOTO
9JIeMEHTa B COCAWHEHWH, MOJIIPHBIH OOBEM, XMMHYECKas peakius, KiIacCH(pUKAIMS peakHid: peaKkiuu
COC/IMHEHUS, PEaKIUH PA3JIOKCHUs, PEaKUH 3aMEIICHUs, peakiui OOMEHa, 9K30- M JHIOTEPMUYECKHE
peaknuu, TermoBoi 3((heKT peakiuu, pacTBOp, MaccoBas OJs BemlecTBa (MPOLEHTHAs KOHIIEHTpAlus) B
pacTBoOpe

1.2

HUITIOCTPUPOBATE B3AUMOCBA3b OCHOBHBIX XMMHUYCCKUX MOHATHH U IMPUMCHATH 3THU MOHATUA ITPU ONMUCAHUUN

BEIIECTB U UX IIPEBPALLCHUN

1.3

UCIIONB30BaTh XMMHUYECKYI0 CHMBOJUKY JUISI COCTaBIICHUs (OPMYT BEUIECTB M ypaBHEHUH XUMUYECKUX
peaxkuui

1.4

pPacKpbIBaTh CMBICT 3aKOHOB COXpPAaHEHHS MAaCChl BEIIECTB, TTOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
y4eHUs, 3aKOHa ABOTaJIpo

1.5

OMpECaACIIATh BAJICHTHOCTb ATOMOB 3JICMCHTOB B 6I/IHapHI)IX COCANHCHHUAX

1.6

KJIacCU(UIMPOBATh XUMHUYECKHE peakiuy (10 YMCIY M COCTaBYy YYacCTBYIOIIMX B PEAKLUU BEIIECTB, 11O




TeroBoMy b HEKTy)

1.7 BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB
1.8 BBIYHCIIATh MAaCCOBYIO JIOJIFO XUMHYECKOTO AIEMEHTA 10 (hOpMYJIe COeAMHEHUS,
1.9 BBIYMCIISATh MAaCCOBYIO JIOJIKO BEILIECTBA B pACTBOPE
110 NPUMEHSTh E€CTECTBEHHOHAy4YHbIE METOAbl TO3HAHHS — HaONIOJeHHe, W3MEpPEHUE, MOJCIUPOBAHUE,
' SKCIIEPUMEHT (peanbHbIA U MBICTICHHBIN )
2 ITo Teme: «BaxkHeiue npeacTaBUTENIN HEOPTaHUUYECKUX BEIIECTBY
2.1 PacCKpBIBaTh CMBICI OCHOBHBIX XUMHUUYECKHUX MMOHATHI: OKCHJI, KUCJIOTA, OCHOBaHUE, COJIb
2.2 OTIpEACIATh IPUHAJICKHOCTD BELIECTB K ONpeAeNEHHOMY KJIacCcy COeAMHEHUN 1o hopmynam
2.3 KJIacCu(UIMPOBATH HEOPTaHWYECKUE BEIIECTBA
24 XapaKTepHu30BaTh (OMHUCHIBATh) OOIIME XMMHUECKHE CBOWCTBA BEUIECTB PA3IMUYHBIX KIIACCOB, MOATBEPKas
' ONMCAaHUE IPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKLIUN
’5 MPOTHO3MPOBATh CBOIMCTBA BEMIECTB B 3aBUCUMOCTH OT X KAYECTBEHHOI'O COCTaBa, BO3MOKHOCTH MPOTEKaHUS
' XUMHYECKUX MPEBPALICHUN B PA3JIUYHBIX YCIOBHUSIX
CJIeJIOBAaTh TMpaBUJIaM TMOJF30BaHUS XUMUYECKOW MOCYyAOW M J1a0OpaTOpHBIM OOOpYIOBaHMEM, a TaKKe
MpaBUJIaM OOpaIlleHUs] C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSMHU TO BBHIMOTHEHUIO JTaOOPaTOPHBIX
26 XUMHUYECKUX OMNBITOB MO TOMYYEHUI0 UM COOMPAHHI0 Ta3000pa3HBIX BEIIECTB (BOIOpPOJIA M KHUCIOPOAA),
' IIPUTOTOBJIEHUIO PACTBOPOB C OMNPENEIEHHOW MacCOBOM JOJIEW PAaCTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH U
MPOBOJAUTh XMMHYECKUE SKCHEPUMEHTHI M0 PACNO3HABAHUIO PACTBOPOB IIEJIOYEH U KHUCIOT C IOMOIIBIO
UHAUKATOPOB (JTakMyc, peHondranent, METUIIOpaHX U APYTHE)
2.7 IIPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON pEAKIINN
3 ITo Teme: «llepuognueckuii 3akoH u [lepuognueckas cucrema xumMudeckux aiueMeHtoB /. 1. Menneneesa.

CTpOCHI/Ie aroMoB. XuUMHUecKas cBiI3b. OKHUCINTEILHO-BOCCTAHOBUTEIBHEIC pcakuumn»




pacKpeiBaTb CMBICI OCHOBHBIX XHMHYCCKUX TTOHATHH: AAp0o aroma, 3J'IeKTp0HHBII>i cJiou aroMa, aroOMHas

3.1 opbuTanb, paguyc aromMa, XHMHYECKas CBs3b, IMOJIIpHAsT M HEMOJSpHAas KOBAJIGHTHAas CBS3b,
3EKTPOOTPULATENILHOCTh, MOHHAS CBSI3b, HOH, KATUOH, AHUOH, CTEIIEHb OKUCIICHUS

3.2 KJIaCCU(UITUPOBATH XUMHUECKHUE JIEMEHTHI
ONKCHIBATh M XapaKTepu3oBaTh TabmuuHyro (opmy Ilepronnyeckold cUCTEMbl XMMHYECKHX SJIE€MEHTOB:

33 pa3iuuaTh MOHATUS «INaBHas noiarpynna (Arpynmna)» u «mobounas noarpynmna (brpymma)y, «mamsie» u
«OOIBIINEY TTEPUOIBI

34 packpeiBaTh cMbich llepumonnueckoro 3akona JI.M. MeHnaeneeBa: JEMOHCTPUPOBAThH IMOHUMAaHUE

' MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT UX MOJI0KeHMS B [leproandeckoi cucreme

COOTHOCHUTH 0003Ha4YeHUs, KOTOphIe nMetoTcs B Tabnuie «llepuoguueckas cucreMa XuMHUYECKUX SJIEMEHTOB

3.5 J.W. MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUYECKUX AJIEMEHTOB (COCTaB U
3apsn sapa, 00IIee YUCIo AIEKTPOHOB U PACIPEIETICHUE UX 110 SJIEKTPOHHBIM CIIO0SIM)

3.6 OTIPE/IETISATh CTETIEHb OKUCIICHUS YJIEMEHTOB B OMHAPHBIX COSTUHEHUSIX

3.7 OTPEIEIATh BUJl XUMUYECKOU CBsI3U (KOBAJICHTHASI 1 MIOHHAS) B HEOPTAaHUUECKUX COCTUHEHUSX

9 KJIACC

Kon nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJabTAaThl 0CBOEHHUSI 0CHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl
OCHOBHOI0 00111er0 00pa30BaHHUsA

1

ITo Teme: «BemecTBO U XMMHUYECKast PEAKIIHS

1.1

PaCKpbIBATL CMBICII OCHOBHBIX XHUMHYCCKHUX TIOHSITHIM: pacTBOp, SJICKTPOJIUTHI, HCIJICKTPOJHNTHI,
QJICKTPOJIMTUYCCKAad Aucconranusl, peakununu MOHHOTO O6MCH8., KaTajin3arop, XUMHUYCCKOC PaBHOBECHUC,
06paTI/IMI>I€ )51 H606paTI/IMI>I€ pcaknunu, OKHUCIUTCIbHOBOCCTAHOBUTCIIBHBIC PCAKIUHU, OKHUCIIHTCIIDb,

BOCCTAHOBHUTCJIb, OKHCJIICHUC U BOCCTAHOBJICHHUC, aJUIOTPOIIN, aM(bOTepHOCTB, XUMHNYCCKasaA CBA3b




(KOBaJ'IeHTHaH, HOHHasi, MCTaJ’IJ’II/I‘IeCKaﬂ), KpHUCTAJINYCCKas peméTKa, CIIJIaBbl, CKOPOCTb XHUMHYECKOU

pCaKnu

1.2

HWIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUUYCCKUX MOHATHUUA U IIPUMCHATHL O3TH IIOHATHA IIPpHU

ONMCAHUU BELIECTB U UX IPEBPALLCHUN

1.3

COCTaBJIATE YpPaBHCHUA BHeKTpOHHTquCKOﬁ Jucconranum KHUCIIOT, HlCJ'IO‘ICﬁ U CO.]'ICfI, IIOJIHBIE H
COKpaH_IéHHHe YpaBHCHU peaKuHﬁ HOHHOI'O 0OMeHa

1.4

pacKkpbiBaTb CYHIHOCTb OKHCJIMTCIBbHO-BOCCTAHOBUTCIILHBIX peaKHI/If/'I MMoCpeACTBOM  COCTABJICHUA
AJIEKTPOHHOTr0 OajaHca 3TUX peaklui

1.5

IIpOBOAUTD paC‘léTH 110 YPaBHCHHUIO XHUMHYECKON peaKunu

ITo Temam: «HeMeTaniabl U UX coeAUHEHUS» U «MeTallJIbl U UX COSIMHEHUSI

2.1

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME W CleNU(PUIECKUEe XUMHUYECKUE CBOMCTBA MPOCTBIX U CIOKHBIX
BEILIECTB, TOJTBEPXKIasi OMMMCAHUE MMPUMEPAMHU MOJIEKYISPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMHYECKUX PEaKIIHil

2.2

COCTABJIAATb YPAaBHCHUS peaKuHﬁ, MOATBCPIKAAIOINNX CYIICCTBOBAHUC TeHETUYECKOM CBA3U MCKIAY
BCIICCTBAMU PA3JIMIHBIX KJIACCOB
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IIPOTrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT HX CTPOCHHUA, BO3MOXHOCTU MPOTCKAHUA

XUMHUYECKHUX MTPEBPAIICHUMN B PA3JIMYHBIX YCIOBUAX
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CJIeJIOBATh TIPAaBHJIAM TOJIH30BAHMS XUMHUYECKON TMOCYIOW W JTaOOpaTOPHBIM OOOPYIOBAaHUEM, a TaKKe
MpaBHJIaM OOpAIIeHUs C BEMIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSMU IO BBIOJHEHUIO TAOOPATOPHBIX
XUMHYECKHUX OIBITOB MO TOJYYEHHIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aAMMHaKa M yTIEKHCIOTO
rasa)

2.5

MIPOBO/IUTh PEAKIUU, TOATBEP)KIAIONINE KAYeCTBEHHBIH COCTaB pa3IUYHBIX BEIIECTB: PacloO3HABATh
OTNBITHBIM NYyTEM XJIOpUI-, Opomuja, moaua, kapooHart, docdar, cunukar, cyabhar, TUAPOKCHUIANOHBI,
KaTHOHbI aMMOHUS1, HOHBI U3yUYE€HHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHNYECKUX




BEILIECTB

3 ITo Teme: «XuMus U OKpyXKarolas cperar»
3.1 pacKpbIBaTh CMBICI OCHOBHBIX XuMUueckux nouaruil: [1/IK BemecTa; Koppo3us MeTaioB

MPUMEHATh OCHOBHBIC OIEpPAlMd MBICIIUTEIILHON JACSATEIBbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHMHE,
39 00001IeHNe, CUCTEeMATU3AIINIO, BBISIBIICHUE MPUIHMHHO-CIICICTBCHHBIX CBSA3CH — JUISI U3yYEHHUS CBOWCTB

BEIICCTB U XUMHUYCCKHUX pCaKHI/If/'I; CCTCCTBCHHOHAYYHLIC MCTO/JbI ITO3HAHUA — Ha6J'IIOIIeHI/Ie, HU3MCPCHUC,

MOJIEIIMPOBAHUE, IKCIIEPUMEHT (peaibHbIN U MbICIICHHBII)




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUS

HepBOHa‘laﬂbHHe XUMHNYCCKUC ITOHATUA

1.1

[Ipenmer xumun. Ponp XuMHUM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HayK. Tena u BemecTBa. PU3nuecKkue CBOMCTBA

BCIICCTB. AFpCFaTHOG COCTOAHHUE BCUICCTB

1.2

ITonsTue o MeToax Mo3HaHUSA B XMMHUHU. YHCTHIE BEIIECTBA U CMECH. Crioco0Obl pasaCiICHHA cMmecei

1.3

AToMEBI 1 MOJICKYIJIBI. Xumuaeckue 37eMeHThl. CHUMBOJIbI XMMHYECKHX 3JIEMEHTOB. HpOCTBIe 1 CJIOXHBIC B€IICCTBA.
ATOMHO—MOJIeKy.]'IHpHOG YUCHUC

1.4

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BELLECTB.
OtHocuTenbHas atroMHas Macca. OTHOCHUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBasi OISl XUMHUYECKOTO IEMEHTa B

COCINHCHNHU

1.5

KommuectBo BemecTBa. Monb. MonsipHas Macca. B3auMoCBsA3b KOJIMYECTBA, MacChl M 4KCIIA CTPYKTYPHBIX €IMHHIL
BeniecTBa. Pacuérel o opMysiaM XUMHUECKUX COeTUMHEHUN

1.6

dusnyeckre ¥ XUMHUUYCCKUE SBIICHUSI. XHUMHYSCKAs p€akuusa nu e€ IIPpHU3HAKH. 3akoH COXpaHCHHA MAaCChl BEUICCTB.

Xumunyeckue ypaBHeHus. Kiaccudukanus XuMruueckux peakiuil (CoeIMHEHNs, pa3JIoKeHus, 3aMellleHus, oOMeHa)

1.7

XUMHUYECKUNA SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW MOCYJI0H, C MpaBUJIaMU pabOTHI B 1a00paToOpuu U MpHEMaMHU
oOpamieHuss ¢ JabopaTopHbIM OOOpYJOBaHUEM, HW3yuY€HHE | OINUCaHHe (HU3UUYECKUX CBOWCTB 00pa3IoB
HEOPraHMYEeCKUX BEIEeCTB, HaOMIoieHne (PU3NYecKuX (TJIaBleHHe BOCKa, TasHHUE JIb/1a, pACTUPaHHUE caxapa B CTYIIKe,
KHUIIEHUE U KOHJAECHCALMS BOJIbl) U XUMUYECKUX (TOPEHUE CBEYH, IPOKATMBAHUE METHOM MPOBOJIOKH, B3aUMOECHCTBHE

MeJa ¢ KHCIIOTOH) sIBIeHUH, HAONIONEHNEe W ONMUCAaHKNE MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakiuii (pa3iokeHue




caxapa, B3aMMOJICHICTBHE CEpHOW KHUCIIOTHI C XJIOPUAOM Oapusi, paznoxenue ruapokcuaa menu(ll) mpu HarpeBanuw,
B3aMMOJIeiicTBHIE XKele3a ¢ pactBopoM conn meau(1l), n3ydenue cnocoOoB pa3iencHus cMecei (¢ TOMOIIbIO MAarHUTa,
(bWIBTpOBaHKE, BBIMTAPUBAHUE, TUCTHIUISIINS, XpoMaTorpadus), MpoBEICHNE OYNCTKHU TOBAPSHHOM COJIH, HAOTIOICHHE
U OIMCAHHME PEe3yJbTaTOB MPOBEACHUS OIBITA, WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS] MACChl, CO3JJaHHE MOJEICH
MOJIEKYI (IIIapOCTEPIKHEBBIX )

Baxwuelinme npercraBuTeNn HEOPraHMYECKUX BEIIECTB

2.1

Bosnyx — cmech razoB. CoctaB Bozayxa. Kucnmopon — ameMeHT UM MpocToe BemecTBo. HaxoxkieHue Kuciopoaa B
npupose, ¢pusnueckre U XuMuueckue cporctBa (peakiuu ropenus). Okcunabl. [Ipumenenue kucnopona. CriocoObl
MOJTy4eHUs KUCIIOPO/ia B Ta0OpaTOPHH U MPOMBILLIEHHOCTH. KpyroBopoT kuciopoza B mpupozae. O30H — aJjioTporiHas
MoaupUKalusa KUCIOopoaa

2.2

TerutoBoli 3¢ (peKT XMMUYECKOH peaklnuu, TePMOXHMHUYECKHE YPaBHEHHS, DK30- W HHAOTEPMUUYECCKHE pPEaKIIWH.
TonnuBo: yronpb u MeTaH. 3arpsi3HeHUE BO3/1yXa, YCUIICHHE TapHUKOBOTO 3(h(deKra, pa3pylieHre 030HOBOTO CII0s
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BOI[OpOI[ — JJICMCHT W IMPOCTOC BCHICCTBO. Haxoxnenue BOIOpOaAa B IIpUpPOIL, (I)I/I3I/I‘ICCKI/IG n XUMHUYCCKHEC CBOﬁCTBa,
IMPUMCHCHUC, CIOCOOBI TTOJTYYCHUL. Kucnotsr u conu

2.4

MosnsapHblit 00bEM ra3oB. Pacu€Tsl 1o XUMHYECKUM ypaBHEHUSIM

2.5

®usnueckue cBorcTBa BoAbl. Boma kak pactBoputenb. PacTBopbl. HachlllieHHBIE M HEHACHIIIEHHBIE PAacTBOPHI.
PactBopuMOCTSb BemiecTB B Bozie. MaccoBasi 10151 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOAbl. OCHOBaHMSL.
Poib pacTBOpOB B IpupoAE U B )KU3HM YesloBeKa. KpyroBopoT Bozbl B IpUpPO/IE. 3arpsi3HEHNE NPUPOAHbIX BoA. OXxpaHa

1 OYHCTKa IMMPHUPOIHBIX BOJ

2.6

Knaccudukanus neoprannuecknx coequHeHuit. Okcuapl. Knaccudukaius okcuaoB: coiaeodpasyroiue (OCHOBHBIE,
KHCIIOTHBIE, aM(pOTepHbIE) U Hecosieobpasyromue. Homenknarypa okcuaoB. Ouznueckue ¥ XUMUYECKHE CBOMCTBA
okcuaoB. [lonyueHnue okcuaoB

2.7

OcHoBanuda. Knaccudukanuss ocHOBaHHMI: IIETOYM W HEpacTBOpUMbIE OcHOBaHMs. HomeHknarypa ocHOBaHUIL.
®u3nYecKue 1 XMUMUYECKHE CBOMCTBA OcHOBaHUM. [lomydyeHne ocHoBaHMI




2.8

Kucnorel. Knmaccudukanust kucior. Homenknarypa kucinor. dusndeckne W XUMHUYECKHE CBOMCTBA KHUCIOT. Psn
aktuBHOCTH MeTaiuioB H.H. bekerosa. [lonydyenue kucior

2.9

Conu. Homenkinarypa cosneit. @uznueckue U XuMHUeCcKue cBoicTBa coleid. [lonmydyenue comneit

2.10

I'eneTnueckas cBA3b MCXKIY KiIacCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN KCTIEPUMEHT: Ka4ECTBEHHOE OIIPE/IEIICHUE COJEPKaHUS KUCIOPO/AA B BO3AYXE, IOIyUYeHHE, COOUpaHUe,
pacrno3HaBaHHE U U3yYEHUE CBOMCTB KUCIOPOAA, HAOIIOIEHUE B3aUMOJCHCTBUS BEILIECTB C KUCIOPOAOM U YCIIOBUS
BO3HUKHOBEHHUS W TIPEKpalleHHs ropeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3liaMi OKCHUJIOB U OMMCAHUE UX CBOMCTB,
MI0Jy4Y€HUe, COOMpaHue, paclio3HaBaHUE U M3yYEHUE CBOMCTB BOAOPOAA (FOpPEHME), B3aWMOJEHCTBUE BOJOpPOJA C
okcugoM meau(Il) (Bo3MOXKHO HCIIONB30BaHNE BHICOMATEPHAJIOB), HAOMIONEHHE 00pa3I0B BEIIECTB KOJINIECTBOM |
MOJIb, HCCJIEJOBAHHE OCOOEHHOCTEM pacTBOPEHHUs BELIECTB C pa3jIM4YHON pPACTBOPUMOCTBIO, IPUTOTOBIICHUE
pacTBOPOB € OMNPEAEIEHHONM MACCOBOM JI0JI€1 pacTBOPEHHOIO BEIIECTBA, B3aWMOJCHCTBUE BOIBI C METaIAMU
(HaTpueM M KaJblFeM) (BO3MOXKHO MCIIOJIb30BaHNE BHACOMATEPHAIIOB), ONIPEIeNIEHHe PACTBOPOB KHUCIIOT U MIEJI0YEH
C MOMOUIbI0 MHJMKATOPOB, HCCIIEI0BaHUE 00pa3lloB HEOPraHWYECKUX BEUIECTB PA3IMYHBIX KJIAccoOB, HAONIIOCHHE
M3MEHEHUs1 OKpPacKu MHAMKATOPOB B PACTBOPAX KUCJIOT U Iienoyeil, usydenue pzaumozeiictsus okcuaa menu(Il) c
pacTBOPOM CEpPHOM KHCIOTHI, KHUCJIOT C METaUlaMM, peakuuid HeHUTpaau3alud, NOJIy4YeHHE HEepPaCTBOPUMBIX
OCHOBaHUH, BHITECHEHHE OJHOIO METajula IPYTUM U3 pacTBOpPa COJIM, PEHICHHE SKCIIEPUMEHTANIbHBIX 3a7a4 10 TEMe

«BaxxHennme Ki1accel HEOPraHUIECKUX COCUHEHUI

HCpI/IOI[I/IquKI/Iﬁ 3aKOH U Hepno;u/lqecxaﬂ CUCTEMA XUMHUYCCKHX 3JICMCHTOB I[I/I Meneneera. CTpOCHI/Ie dTOMOB.
Xummnueckas cBg3b. OKHUCIUTEILHO-BOCCTAHOBUTEILHBIC pCaknun

3.1

HCpBBIC IOIIBITKH Knaccmbmcaunn XUMHUYECKHX 31eMeHTOB. IlonsaTue o rpymniax CXoAHbIX 3JICMCHTOB (H_IGJ'IO‘-IHBIC u
IICJIOYHO3EMCIIbHBIC METAJJIbI, T'aJIOTCHBI, HHCPTHBIC T a31>1). 9HCMCHTH, KOTOpPBIC O6p8.3yIOT aM(bOTepHLIC OKCHAbI U
THUAPOKCHUIBI

3.2

[Tepuoguueckuii 3akoH. [lepuonndeckas cucrema xumuueckux 31emeHToB [[.M. MenneneeBa. Koporkonepuoanas u
mHHOTIepuonHas (opmbel [lepuogudeckoit cucrembl xummdeckux snemeHToB .M. Menneneesa. Ilepuoast u
rpynibl. GU3ndeckuil CMbICH MOPSAIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U IPYIIIBI JIEMEHTA
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Crpoenue aromoB. CoctaB aTOMHBIX siaep. M30Tomnbl. DnekTpoHbl. CTpOeHHE AIIEKTPOHHBIX 0007I0YEK aTOMOB IEPBBIX
20 xumuyeckux smeMmeHToB llepuonnueckoit cucremsl .M. MenneneeBa. XapakTepucTuka XMMAYECKOTO 3JIEMEHTA
1o ero nojoxxenuto B [leprnoanueckoii cucrteme [[.11. Menneneena

3.4

3aKOHOMEPHOCTH U3MEHEHMSI PaJInyca aTOMOB XUMUYECKUX JIEMEHTOB, METAJUIMYECKUX U HEMETAJUINUECKHUX CBOMCTB
1o rpynnam u nepuogam. 3Hadenue Ilepuoanueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMUYECKUX JIEMEHTOB
JUIsl pa3BUTUA HayKu U npakTuku. J[.M1. MeHeneeB — y4€HbIN U rpakJaHUH

3.5

Xumudeckass cBsg3b. KoBajeHTHas (HOHHpHaﬂ nu HGHOHﬂpHaH) CBA3b. 9J'IeKTpOOTpI/II_[aTCJ'IBHOCTB XUMHNYCCKUX
aJIeMeHTOB. MloHHAas CBA3b

3.6

Crenieds okuciacHHS. OKHCIUTEILHOBOCCTAHOBHTCILHBIC pPCaKUru. HpOIICCCI)I OKHCJIICHHA MW BOCCTAaHOBJICHHA.

OKHUCIINTEIIN U BOCCTAHOBUTEITH

3.7

Xumudeckuit SKCIICPUMCHT: U3YUCHUC o6pa3u013 BCIICCTB MCTAIJIOB M HCEMCTAIJIOB, BSaHMOHCﬁCTBHe TUAPOKCHU A
IIMHKa C pacTBOpaMu KHUCIOT H H_ICJ'IOLIGI‘/’I, MMPOBCACHUEC OIBbITOB, WJUIFOCTPUPYIOIIUX NPUMEPBI OKUCIUTCIIBHO-
BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ (ropeHHe, pCaKknu pa3JIOKCHUA, COGI[I/IHeHI/IH)

9 KUIIACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemecTBo u xumMudeckas pcaKkmus. HOBTOpCHI/Ie

1.1

Ilepnonmueckuil 3akoH. [lepronnueckas cucrtema xumudeckux aieMeHToB [[.M1. MenneneeBa. CtpoeHne aToMOB.
3aKOHOMepHOCTI/I B M3MEHEHHH CBOMCTB XHMHYECKHUX DIIEMEHTOB MEPBBIX TpéX NEprUOa0B, KajludA, KaJIbIHUA U HUX

COCI[I/IHeHI/II\/'I B COOTBCTCTBHH C IMOJIOXKCHUEM JJICMCHTOB B Hepnogmqecmﬁ CUCTEMC U CTPOCHHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BUIbl XMMUUECKOH CBSI3U. THUIIBI KPUCTAINIMYECKUX PEUIETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA
OT TUIA KPUCTAIUTNYECKON PEIIETKH U BUAAa XUMHUYECKOH cBsi3u. Kiaccuukaiyst 1 HOMEHKIIATypa HEOPraHUIeCKUX

BEIECTB (MEXAYHApPOIHAs U TpUBUAIbHAs). XUMHUUECKUE CBOMCTBA BEIIECTB, OTHOCIIIMXCS K Pa3IMYHBIM KaccaM




HEOPTraHNYCCKUX COCﬂHHeHHﬁ, ICHETUYCCKAsA CBA3b HCOPraHUYCCKUX BEIICCTB

1.3

Knaccugukanuss XUMHYECKUX PEAKIMNA 1O Pa3IUYHBIM IpPU3HAKAM (IO YHCIY U COCTAaBy YYaCTBYIOLIMX B PEAKIUH
BEIIIECTB, 0 TEIIOBOMY 3((EeKTy, M0 U3MEHEHHUIO CTENCHEW OKHUCICHUS XUMHUECKUX 3JIEMEHTOB, TI0 00paTUMOCTH,
10 YYaCTHIO KaTaJIu3aropa). JK30- U SHAOTEPMUYECKHE PEAKLIUU, TEPMOXUMUYECKUE ypaBHeHus. [loHsTe 0 ckopocTH

XMMHYECKON pEaKIuu

1.4

ITousitre 06 O6paTI/IMI>IX nu H606paTI/IMLIX XUMHUYCCKHUX pCAKIUAX. IToHsiTHE O TOMOI€HHBIX U I CTCPOIrCHHLIX pCaKIUAX.
IlonsiTHE O XMMHUYECKOM PaBHOBCCHUM. (DaKTOpBI, BJIIMAOOIUC Ha CKOPOCTb XHUMHUYECKOM p€aKiuu MU II0JIOKCHUC
XUMHYCCKOI'O PaBHOBCCHUS

1.5

OKI/ICJII/ITCJH)HO-BOCCTaHOBI/ITeJ'IBHBIe peaKHI/II/I, BHGKTpOHHBIfI 6aJ1ch OKI/ICJH/ITCJH)HO-BOCCT&HOBHTCHLHOﬁ peaKIII/II/I.
COCTaBJIeHI/Ie ypaBHCHI/Iﬁ OKHUCIIUTCIBHO-BOCCTAHOBUTCJIIBHBIX peaKHI/Iﬁ C HUCIIOJIB30BAHUEM MECTOOA 3JICKTpOHHOFO
OanaHca

1.6

TeOpI/IH BHGKTpOHHTquCKOﬁ AUCCoranuu. 3JI€KTpOJII/ITBI U HCOJICKTPOJHUTHI. KaTI/IOHBI, aHHOHBI. MeXxaHu3M
Aucconuan BEUICCTB C PAa3JIMYHBIMH BUJAaMH XUMU4YecKkon cBs3u. CTelneHb JAUCCOMAIIU. CunbHBIC U cla0ble
SJICKTPOJIUTHI. Peakniuu noHHOIO oOmeHa. YciaoBus MMPOTCKAaHUA peaKHI/Iﬁ HMOHHOTI'O 06MeHa, ITOJIHBIC U COKpaH_[éHHBIe
HOHHBIC YPAaBHCHUS peaKL{HfI. CBolicTBa KHUCJIOT, OCHOBAaHUM U COJIEH B CBETE HpeﬂCTaBHeHI/Iﬁ 00 BHeKTPOHHTHHeCKOﬁ
AUCCOoHalu. KauectBeHnabie pCaKku Ha UOHBI. IlonsTue o THUApOJIN3C coleit

1.7

XHUMHUYECKUI OKCIICPUMCHT: O3HAKOMIICHUC C MOACIAMH KPUCTATINIMYCCKUX peIJ_IéTOK HCOPTaHNUYCCKHUX BCHICCTB —
MCTAJIJIOB U HEMCTAJIJIOB (rpa(bHTa )51 anMa3a), CJIOKHBIX BCIICCTB (xnopI/ma HanHH); HUCCICAOBAHNUEC 3aBUCUMOCTHU
CKOpPOCTHU XUMHUYECKOMH pc€akuuu OT BO3JIEHCTBUA Ppa3JInIHBIX (I)aKTOpOB; HCCJIICAOBAHUC BIICKTPOIIPOBOAHOCTHU
pacTBOpOB  BCHICCTB, MpoHcCCa JUCCOINHUALMHU KHUCIOT, menouyeii ©u - cojeu (BOBMO)KHO HCIIOJIBb30BAHUC
BI/I,Z[COMaTepI/IEUIOB); MMPOBCACHUEC OIIBITOB, HIUIFOCTPUPYIONIHUX MPHU3HAKHW HNPOTCKAHUA peaKL[I/II\/'I HOHHOIO0 OOMEHa
(06pa3013aHHe ocCaJKa, BBIACICHUC Ia3a, O6pa3OBaHI/IC BOI[LI); OIIBITOB, HJTFOCTPUPYIOMIUX ITPUMCPBI OKUCIIUTCIBHO-
BOCCTAaHOBHUTCIBHBIX pCaKI_II/Iﬁ (TOpCHI/IC, pCaKkru pPas3jioKCHU, COGI[I/IHCHI/I}I); pacnio3HaBaHUEC HEOPTraHUYCCKHUX
BC€IICCTB C IMMOMOIIBIO KAYC€CCTBCHHBIX pCaKI_[I/Iﬁ Ha MOHBI; pCHICHUC SKCTICPUMCHTAJILHBIX 3a1a4

Hemeramns! 1 ux COCIUHECHUA




2.1

O61mas xapakTepucTuka rajoreHoB. OcoOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTeNeHH OKucieHus. CTpoeHue u
¢duznyeckre cBOMCTBA MPOCTHIX BEUIECTB — IajIoreHOB. XMMHUYECKHE CBOWCTBA HA IIPUMeEpeE XJiopa (B3auMOIeCTBHE
C MeTaJulaMM, HeMeTalUlaMH, Iienodamu). XiopoBonopon. CossiHas KUCIOTa, XMMHUYECKHE CBOICTBA, MOJIy4YeHHE,
npuMeHenue. JleificTBue xJiopa U XJIOPOBOIOPO/ia HA OPraHU3M uesloBeka. BaxkHelne XIopuIbl 1 UX HaXOXKICHUE B
pupoe

2.2

OO6mas xapakrepuctuka 3meMeHToB VIA-rpynmbl. OcCoOEHHOCTH CTPOCHHS aTOMOB, XapaKTE€pPHBIE CTEICHU
okucnenus. Ctpoenue u (pu3ndecKre CBONCTBA MPOCTHIX BEIECTB — KUCIOPOA M CEPhI. AJUTOTPOITHBIE MOTU(UKAIIN
KHCIIOpOZia M cepbl. XUMUYECKHe CBOICTBa cepbl. CepoBOnOpO, CTpoeHHEe, GU3NIECKIE U XMMUYECKHE CBOMCTBA.
OKcuzbl cepbl KaK MPEICTaBUTENN KUCIOTHBIX OKCHUAOB. CepHas KUCIOTa, (pU3MUEcCKne M XMMHUYECKHE CBOWMCTBA
(oOmme kKak MpEACTaBUTENs Kiacca KUCIOT M crnenuduyeckue). XUMHUYECKHE PEaKIMH, JIeKAlIMe B OCHOBE
MIPOMBIIINICHHOTO Croco0a MoiydeHusi cepHoil KucioThl. [lpumenenue. Coim cepHOM KHCIIOTHI, Kaue€CTBEHHAas
peakuus Ha cyiabgar-uoH. HaxoxxaeHnue cepbl 1 €€ COeAMHEHNUH B IPUPOie. XUMUUECKOE 3arpsi3HEHUE OKpY Karolei
CpeJbl COETMHEHUSIMU CePbI (KMCIOTHBIE TOXKIH, 3arpsiI3HEHUE BO3/lyXa U BOAOEMOB), CIOCOOBI €ro MPeA0TBpaIleHUs

23

OOm1ast xapakrepucTuka 3eMeHToB VA-rpymnmnbl. OcCOOeHHOCTH CTPOEHHS aTOMOB, XapaKTE€PHbIE CTENIEHH OKHCIICHHUS.
A30T, pacipocTpaHeHue B Npupoje, Gpu3ndeckre 1 XuMuieckre cBoicTsa. KpyroBopor a3ora B npupozae. AMMHaKk,
ero ¢pu3nvecKre 1 XMMUYeCKre CBOUCTBA, MOJydeHue U mpuMeHeHne. Colnu aMMOHMS, UX (pU3HUYECKUe U XUMUUYECKUE
CBO¥icTBa, MpuMeHeHHe. KauecTBeHHas peakiysi Ha MOHbI aMMOHUS. A30THasl KUCIIOTa, €€ MoyyeHue, Gu3ndeckue u
XMMHUYECKHE CBOMCTBA (00IIME Kak MpeAcTaBUTeNs Kilacca KUCIOT U cnennduyeckue). Vicronbp3oBaHue HUTPATOB U
cojeii aMMOHHMS B KayeCTBE MMHEPAJIbHBIX YyHOOpeHHH. XHWMHYECKOe 3arpsi3HEHHE OKpYXKarolled cpessl
COEMHEHUSIMH a30Ta (KUCIOTHBIE JJOXK]IU, 3arps3HEHUE BO3yXa, OUYBBI U BOJOEMOB)

2.4

®docdhop, amnorponHsie Momudukanuu (ocdopa, ¢uzndeckue u xummudeckne cBorctBa. Oxcun dochopa(V) u
dochopHas kuciora, PuU3HUECKHE W XUMHUYECKHE CBOMCTBa, monydeHue. Mcmons3oBanue ¢ocharoB B Ka4ecTBE
MUHEPAIBHBIX y100peHuit

2.5

OO6mas xapakrepuctuka 31eMeHToB IVA-rpynmbel. OcoO€HHOCTH CTPOEHHMS AaTOMOB, XapaKTE€pHBIE CTENEeHU
OKHCIICHHS. YIIIEpOH, aJIOTPONHbIE MOIM(UKAIMH, PACIPOCTPAHEHHE B IMPHPOJE, (PU3NYECKHE U XUMHUYECKHUE




cBoiictBa. Ancop6uus. KpyroBopot ymiepona B npupoe. Okcuibl yriiepoza, ux Gpusndeckue 1 XUMHUYECKHUE CBOMCTBA,
NEICTBUE HA YKUBbIE OPraHU3MBI, MOJyYeHHUE U MpPUMEHEHUE. DKOJIOrHYecKHe MpoOIeMbl, CBSI3aHHBIE C OKCHIIOM
yriepoga(IV); runoresa moOaibHOrO MOTEMJICHUS KIUMaTa; NapHUKOBBIN 3G (deKT. YronbHas KUCiIoTa U €€ Cou, ux
dusznyeckue M XUMHUYECKHE CBOMCTBA, MOydyeHHEe U MpuMeHeHHe. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TIPOMBIIINIEHHOCTH U CEJIHCKOM XO3sICTBE

2.6

[lepBoHauanpbHBIC TOHATHS 00 OpPraHMYECKUX BEMICCTBAX KaK O COCAMHCHHSIX yriepoaa (MeTaH, dTaH, JTHIICH,
aleTHIIEH, 3TaHOJ, IIMLEPUH, YKCycHas kucioTa). x coctaB u xumuueckoe crpoenue. [lonstue o Ouonornuecku
BAXHBIX BEIIECTBAX: XUpax, OeiKax, ymieBoJaX — M HX POJIM B KU3HU 4YeJIOBeKa. MarepuanibHOE €IMHCTBO

OpTraHUYCCKHUX U HCOPraHNYCCKUX CO€ZII/IHCHI/II>'I

2.7

Kpemuuii, ero ¢usnueckre 1 XMMHUECKHE CBOICTBa, MONy4YeHHe U puMeHeHrne. CoeIMHeHHs] KpEMHHUS B TIPUPOJE.
O6mue npeacrasnenusi 00 oxkcuae kpemMHus(IV) u kpemuueBoil kucnore. CHIMKAThL, UX HCIOJNb30BAaHUE B OBITY,
MEIMIIMHE, TMPOMBINUICHHOCTH. BakHeillne cTpouTenbHbIEe MaTepuaibl: KepaMHKa, CTEeKJIO, LEeMEHT, OETOH,
xkene300eToH. [IpobneMbl 6€30MacHOro NCTIOIB30BAHMS CTPOUTEIBHBIX MATEPUATIOB B IIOBCETHEBHOM KU3HU

2.8

XVUMUYECKUN IKCTIEPUMEHT: U3ydeHHEe 00pa3ll0B HEOPraHUYECKUX BELIECTB, CBOMCTB COJISTHONW KUCIIOTHI; TPOBEICHHUE
Kaue€CTBEHHBIX pEakUUid Ha XJIOPUI-HUOHbI M HAONIOACHHWE MPU3HAKOB HMX IPOTEKAaHUS; OMBITHI, OTpa)karoliue
¢uznyecKre U XMMUYECKHE CBOMCTBA raJIOT€HOB U UX COEMHEHHUH (BO3MOXHO UCMOJIb30BaHUE BUIEOMATEPUATIOB);
O03HAaKOMJICHHE C 00pa3iamMu XJOpUIOB (TaJOTEHUIOB); O3HAKOMJIEHHWE C oOpa3liaMH Cepbl U €€ COCTMHEHHUSIMHU
(BO3MOXKHO HCIIOIB30BaHNE BHUEOMATEPUAJIOB); HAOMIOJEHUE TMpollecca OOYIIIMBAaHMS caxapa TMOI JCHUCTBHEM
KOHILIEHTPUPOBAaHHOW CEPHOM KUCIIOThI; M3yY€HNE XUMUYECKUX CBOMCTB pa30aBI€HHOM CEPHOM KUCIOTHI, TPOBEJCHHE
KaueCTBEHHOM peakIu Ha cyiab(haT-uoH U HaOII0/eHHe IMpHU3HaKa e€ MPOTEeKaHUs; O3HAKOMIIEHUE ¢ (PU3HUECKUMHU
CBOMCTBaMH a30Ta, pocdopa u uX coequHEHNN (BOZMOKHO MCIIOIB30BaHNUE BHICOMATEPHAIIOB), 00pa3aMu a30THBIX
u (dochopHbIX ynoOpeHHil; moayueHue, codupaHue, paclio3HaBaHUE U U3yUEHHUE CBOICTB amMMHaka; IMpOBEICHHE
KaueCTBEHHBIX peaklui Ha MOH aMMOHHUA U ¢ocdaT-uoH U U3yyeHUe NMPU3HAKOB MX MPOTEKaHUs, B3aUMOJIEIiCTBIE
KOHILIEHTPHUPOBAHHOW a30THON KHUCJIOTHI C ME/IbIO (BO3MOXKHO MCIOJIb30BAHUE BUIEOMATEPUAJIOB); U3yUEeHHE MOJIesen
KPUCTAINIMYECKUX PEHIETOK anmasa, rpaduta, QyisiepeHa; 03HaKOMJIEHHE C MPOLIECCOM aIcOpOIMU PacTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPOWCTBOM MPOTHUBOra3a; MoilydeHue, CoOupaHue, pacro3HaBaHue U U3ydeHHe




CBOMCTB YITICKHUCIIOTO TIa3a; IPOBCACHUC KauCCTBCHHBIX peaKHI/Iﬁ Ha Kap6OHaT- U CHUIIMKaT-WOHBbI M HU3YYCHUC
IIPU3HAKOB HUX IIPOTCKaHHWsA, O3HAKOMJIICHHE C HpO,HYKHHeﬁ CHIIMKATHOMN IIPOMBIIIIJICHHOCTH,; PCHICHUC
OKCIICPUMCHTAJIBHBIX 3aJa4 110 TEME «Baxxneimye HeMeTaJIIbl U UX COCOAUHCHUA»

Mertaniasl 1 ux COCAUHCHUA

3.1

O6ma${ XapaKTCpUCTUKA XUMHUYCCKHUX JJIEMCHTOB — MCTAJUIOB Ha OCHOBAaHHWM HX IIOJIOKCHHUSA B Hepuozmqecxoﬁ
CHUCTEMC XUMHNYCCKHUX DJICMCHTOB HI/I Menpaeneena u CTPOCHHA aTOMOB. CTpOCHI/Ie MeTaJlIoB. Merannuueckas CBI3b
U MCTAJNIMYCCKAsA KPUCTAJTINYCCKAA peméTKa. SHCKTpOXI/IMI/I‘ICCKI/Iﬁ paa HaHpH)KGHI/Iﬁ MCTAl1JIOB

3.2

®uznyeckue U XUMHUYECKHE cBoicTBa MeTaioB. OOmme crnocoObl mosyueHuss MeramwioB. [loHsTHe 0 Koppo3uu
METaJJIOB, OCHOBHBIE CIIOCOOBI 3alUTHl UX OT Koppo3uu. CruiaBbl (CTajib, YyryH, JIOpPaJIIOMUHUN, OpOH3a) U UX

IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH
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[[lenounsie MeTambl: onoxkenue B [lepuoanueckoit cucreme xummuueckux sneMeHToB [[.1. MenaeneeBa; ctpoeHue
UX aTOMOB; HaxoXkJieHue B mpupojae. Pusnueckre 1 XMMUUECKHe CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUJIBI U
TUIPOKCUIBI HATPUSA U Kayus. [ [puMeHeHne Een0uHbIX METAIIIOB U UX COEIUHEHUI

3.4

[[{enouyHO3eMeNbHBIE METAIIBI MArHUHM U KalblUi: onoxeHue B [leproandeckoil cucreMe XUMHUECKUX SJIEMEHTOB
J.1. Menneneena; cTpoeHUE X aTOMOB; HaxOXJeHHE B npupoae. dusndyeckre 1 XMuMUYECKHE CBOMCTBA MAarHUs U
KaJbIusl. Bakueiime coeIMHEeHNs KambIus (OKCUI, THAPOKCHT, CONH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHeHUs

3.5

Amomunuit: onoxenue B Ilepromnueckoit cucrteme xummueckux snemeHToB [[.M. Menneneesa; crpoeHue aroma,
HaXOXJACHUE B pupoe. PU3NYecKue 1 XUMUYECKHE CBOMCTBA aTFOMUHIS. AM(OTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA

AJITOMUHUA

3.6

Kenezo: nonoxxkenue B Ilepuonnueckoit cucreme xumudeckux snemeHToB (.M. MenpaeneeBa; cTpoeHHe aroma;
HaxoXJIeHue B mpupojae. Puznueckue 1 XMMUUYECKUE CBOMCTBA kene3a. OKCUIbl, THAPOKCUIBI U coiu xene3a(ll) u
xenesa(Ill), mx cocras, CBONCTBA U MOy4YCHUE

3.7

XUMHUYECKAN IKCIIEPUMEHT: O3HAKOMJICHHE C 0Opas3llaMHd METaUIOB M CIUIaBOB, WX (PU3MYECKMMHU CBOWCTBAMU,
U3yYeHUE pe3ylIbTaTOB KOPPO3UU METalIOB (BO3MOXKHO HCIIOJNB30BAHUE BHIEOMATEPHANIOB), OCOOEHHOCTEH
B3aMMOICHCTBUS OKCHUJIA KaJIbLIMS M HATPUs C BOAOU (BO3MOXKHO HMCIIOJIb30BaHUE BHIEOMATEPHUAIIOB); UCCIIEOBAHNE




CBOMCTB *ECTKOM BOABI; MpoOIlecca FOPEHHs Keje3a B KUCIOopoJe (BO3MOXKHO HCIOJIb30BaHHE BHUIEOMATEpUAIIOB);
MPU3HAKOB IMPOTEKAaHUsl KAuEeCTBEHHBIX pEakiuil Ha HMOHBI (MarHus, KajibllMs, allOMUHUS, HHUHKa, xkene3a(ll) u
xenesa(Ill), meau(Il); HabnroneHue u onucaHue MPOIECCOB OKPALTMBAHUS IIAMEHU HOHAMU HATPHS, KU ¥ KaJIbIUs
(BOBMOXKHO HCHOJb30BAHUE BUIEOMATEpUaloB); UcclieoBaHWE amM(pOTEpHBIX CBOWCTB THJIPOKCHUIA AIOMUHHUSA U
TUAPOKCH/IA ITUHKA; PEelICHHE SKCIIEPUMEHTAIbHBIX 3a1a4 110 TeMe «BaxxHeillre MeTalIbl U UX COeIMHEHUS

4 XHUMHS U OKpYyKarolas cpena
Hossle marepuaibl U TeXHOJIOrMU. BemecTsa U MaTrepuaisl B IOBCEIHEBHOM KU3HU YEIOBEKA. XUMHS U 30POBbE.
4.1 be3onacHoe ucnosib30BaHME BELIECTB M XMMUYECKUX peakiuil B ObITy. IlepBas moMols pu XUMHUYECKUX OXKOTax U
OTpaBJICHUAX
OCHOBBI 5KOJIOTUYECKON IPaMOTHOCTH. XUMHUUECKOE 3arpsi3HeHue okpysxaroieit cpensl IIJIK. Ponb xumuu B periennu
4.2 IKOJIOTUYECKHUX MpobieM. [IpupoaHble UCTOYHUKH YIIIEBOAOPOIOB (Yroiib, IPUPOAHBIA Ta3, He(Th), MPOAYKTHl UX
nepepaboTKH, UX POJib B OBITY U IPOMBIIIIEHHOCTH
4.3 XUMHUECKUN IKCTIEPUMEHT: U3ydYeHUE 00pa3I[0B MaTepHajioB (CTEKJIO, CIIaBbl METAJUIOB, TOJIMMEPHBIE MaTepHasbl)




MPOBEPSIEMBIE HA OI'3 110 XUMHMU TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIBLHOM ITPOIT'PAMMbBI OCHOBHOI'O OBIIETO OBPA3OBAHUS

Kox nposepsiemoro
TpeOOBaHMS

IIpoBepsieMble TpeOOBaHUS K MPeIMETHBIM pe3yJabTaTamMm 02a30BOro YPOBHsI OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI0 0011ero oopa3oBanusi Ha ocHoBe PI'OC

1

Hp CICTaBJICHUC:

1.1

0 IIO03HAaBAa€MOCTHU SIBICHUN NPUPOAbI, NOHMMAaHWE OOBEKTHBHOW 3HAYUMOCTH OCHOB XHMHUYECKOU
HayKd KakK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMSI, KOMIIOHEHTA OOIIEH KYJIBTYPhI U MPAKTHYECKON
JESITEIbHOCTH YEJIOBEKAa B YCIIOBUSX COBPEMEHHOIO OOIIECTBA; MOHUMAaHHE MECTa XUMHUHU Cpenu

JPYTUX €CTECTBEHHBIX HAYK

1.2

O HAy4YHBIX MCTOHAAX IIO3HAHHUA, B TOM YHCJIC ISKCICPUMCHTAJIIBHBIX W TCOPCTUYCCKUX METOHAX
HCCJICAOBAHUA BCHICCTB W HU3YUYCHHA XHUMHYCCKUX peaKI.IPIfI; YMCHHE HCIIOJIB30BATHL MOACIHU JIA
00BSICHEHHS CTPOCHHUA aTOMOB U MOJICKYJI

1.3

0 cdepax mpodeCCHOHAIBHON AEITEIBHOCTH, CBI3aHHBIX C XUMHUEH U COBPEMEHHBIMHU TEXHOJIOTHSIMH,
OCHOBaHHBIMH Ha JOCTIDKEHHSIX XMMHUYECKON HAyKH, YTO TO3BOJIUT OOYYArOIIUMCSI PaccMaTpHBATh
XUMHUIO Kak cepy cBoeil Oynyel mpodeccruoHanbHOM 1eATEeIbHOCTH U ClieJaTh OCO3HAHHBIN BBIOOP
XMWY KaK TPOQIILHOTO MPpeIMeTa MU NMEPeXoie Ha YPOBEHb CPETHETO 0OIIETo 00pa3oBaHUS

Bnagenue cucreMoil XMMHYECKMX 3HAHUM U YMCHUC NPUMCHATH CHUCTCMY XHMUYCCKUX 3HaHI/II>'I,
KOTOpas BKJIFOYACT:

2.1

BOKHEUIIIME XMUMHUYECKHE TMOHATHSA: XUMHUYECKUH 3JIEMEHT, aroM, MOJIEKYyJa, BEIIECTBO, MPOCTOE M
CIIO)KHOE BEIIECTBO, OAHOPOIHAS M HEOJHOPOIHAS CMECh, OTHOCHTEIBHBIC aTOMHAst U MOJICKYJISIpHAS
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00bEM, OKCHJI, KUCTIOTa, OCHOBAaHHE,
conb (CpemHsisi), XUMHUYECKash peakilvs, PEaKIMd COCIWHEHUS, DPEAKIUU PA3IOKEHHUS, PEaKIuu
3aMeIIeHUs, PeaKiui OOMeHa, TETuIoBOW 3(GEKT peakIuu, dK30- W JHIOTEPMHUYCCKHE PEaKIIUH,




pacTBOp, MaccoBasi [0S XMMHMYECKOrO SJIEMEHTa B COEIUHEHHUH, MaccoBasi [0S W IMPOLIEHTHAs
KOHIIEHTpAIlMs BEIeCTBA B PacTBOPE, SApO aToMa, SJIEKTPOHHBIA CJION aToma, aToMHas OopOUTab,
pamuyc aroMa, BaJICHTHOCTb, CTENEHb OKHCICHHS, XMMHUYECKas CBf3b, AJIEKTPOOTPULIATEIHHOCTS,
MOJISIpHAS. ¥ HENOJIsIpHAsi KOBAJICHTHAsI CBsI3b, MOHHAS CBSI3b, METAJINYECKAs CBS3b, KPUCTAIIMUECKas
pewmiéTka (aToMHasi, UOHHAsA, METajUIM4yecKas, MOJEKYJspHas), WOH, KaTWOH, aHHOH, SJIEKTPOJIUT U
HEDJIEKTPOJIUT, DIEKTPOIUTHUECKAsT JUCCOLMAIMS, PEAaKIMU HWOHHOTO OOMEHAa, OKHUCIUTENbHO-
BOCCTAHOBHUTEJbHBIC PEAKIIUM, OKHUCIUTEIh U BOCCTAHOBHUTEb, OKHUCICHHWE W BOCCTAHOBIICHUE,
AIIEKTPOJIN3, XUMUUYECKOE PaBHOBECHE, O0paTHUMble 1 HEOOpAaTUMBbIE PEaKIIMU, CKOPOCTh XUMHUYECKOM
peakiuu, karanuzarop, [1/1K, koppo3us meTanios, crijiaBbl

OCHOBOIIOJIAralOlINe 3aKOHbl XMMHUHU: 3aKOH COXPaHEHHs Macchl, nepuoaunyeckuid 3akon J[.A.

22 MenpeneeBa, 3aKOH IMOCTOSHCTBA COCTaBAa, 3aKOH ABOTaJIpo
2.3 TEOPUH XUMUH: ATOMHO-MOJIEKYJISIpPHASI TEOPUSL, TEOPHUS AMEKTPOIUTHUECKON TUCCOIUALUN
3 Bnagenue ocHOBaMU XMMHYECKON TPaMOTHOCTH, BKIIFOUAKOLIEH
yYMEHHE MPaBUIHHO MCIOIb30BaTh M3YUYCHHBIE BEIIECTBA U MaTepuaibl (B TOM YHCIEe MUHEpAIbHBIC
yI0OpEeHHsI, METaJIbl U CIUIABBI, MPOAYKTHI MEepepadOTKH MPHUPOIHBIX UCTOYHUKOB YIIIEBOAOPOIOB
3.1 (ymisi, mpuUpomHOTO Ta3a, HEPTH) B OBITY, CENbCKOM XO3KCTBE, HAa IMPOU3BOJACTBE U MOHUMaHUE
3HAYeHUsI KUPOB, OCIIKOB, YIIEBOIOB ISl OpraHM3Ma YelOBeKa; YMEHHE MPOTHO3HPOBATh BIMSHUE
BEILECTB U XUMUUYECKUX MPOIECCOB HA OPTraHU3M YEJIOBEKa M OKPYKAIOU[YI0 IPUPOAHYIO Cpexy
3.2 YMEHHE WHTETPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHUSMU APYTUX YICOHBIX MPEIMETOB
13 HaJU4He OMbITa PabOThl C PA3TUYHBIMA MUCTOYHUKAMH HH(GOPMAIMK 110 XUMHH (HaydHass U HAyYHO-
) MOMYJIsIpHAS JINTEpaTypa, CIIOBapH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)
34 yMEHHE OOBEKTHBHO OIICHHMBATh WH(OPMAIUIO O BEIIECTBAX, UX MPEBPAIICHUSX U MPAKTUYECKOM
) MPUMEHEHUU U YMEHUE HCIIONB30BaTh €€ JIIsl pelIeHNs Y4eOHO-T03HABATEebHBIX 3a71a4
4 BraneHne ocHOBaMM MOHSTHMIHOIO amnmapara ¥ CUMBOJIMYECKOTO S3bIKA XUMHUHU JJIsl COCTaBIICHUS

dbopMy1 HEOPraHMYECKUX BEIIECTB, YpPaBHEHHWH XHUMHUYECKHX pEeaklui; OCHOBaMHU XHMHYECKOI




HomeHkIaTypsl (IUPAC u TpuBHanbHOM)

YMeHue OOBSCHATh CBSI3b TOJOKEHUs d3JeMeHTa B llepuomudeckodl cucTeMe € YHCIOBBIMHU

XapaKTCPpUCTUKAaMHU CTPOCHHUA aTOMOB XHUMHYCCKUX DJICMCHTOB (COCTaB " 3apsn saapa, 06]].[66 YHCJIIO

> AIIEKTPOHOB), PACIPEICICHUEM 3JICKTPOHOB IO SHEPreTUUYECKUM YPOBHSIM aTOMOB TMEPBBIX TPEX
MEPUOJIOB, KA U KaJblUs
[IpencraBneHre o0 MEPUOAUYECKON 3aBHCHUMOCTH CBOWCTB XMMHMUYECKHX 3JIEMEHTOB (paJnyC aroMa,
6 ANEKTPOOTPHUIIATEIIBHOCTE), TMPOCTBIX W  CIOKHBIX BEIIECTB OT IOJIOKCHHS JJICMEHTOB B
[lepuonuueckoii cucreMe (B MallbIX MEPUOJAX M IIABHBIX MOATPYIINAX) M AIEKTPOHHOTO CTPOCHUS
aToMa
7 YMmenne kiaaccuuIpoBaTh:
7.1 XHMHYECKHUE DIIEMCHTHI
7.2 HEOPraHWYECKHUE BEIIECTBA
7.3 XUMHUYECKUE PEeaKINU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTH U CTENIEHb OKUCIICHUSI XUMHUYECKHUX AJIEMEHTOB, 3apsi]] HOHA
8.2 BUJT XUMUYECKOM CBSI3U U TUI KPUCTAJUTMYECKOW CTPYKTYPBI B COEUHEHUAX
8.3 XapakTep cpesibl B BOAHBIX pACTBOpPAX BEUIECTB (KUCIOT, OCHOBAHMIA)
8.4 OKHUCJIUTENb ¥ BOCCTAHOBHUTEIb
9 YMeHne xapakTepu30BaTh GU3HUIECKHIE U XUMUYECKHUE CBOMCTBA:
0.1 MPOCTHIX BEHIECTB (KHCIOPOJI, O30H, BOJOPO, rpadut, anmas, KpeMHHUM, a30t, ¢hocdop, cepa, Xiop,
' HATpHil, KaJIWil, MarHui, KajablUi, aTIOMUHUMN, KEJIe30)
9.9 CJIOHBIX BEIIECTB, B TOM YHCJIE UX BOAHBIX PAaCTBOPOB (BOJA, aMMHAK, XJIOPOBOAOPOI, CEPOBOAOPOI,

OKCHJIBI ¥ TUAPOKCU I MeTalIoB [-IIA rpymm, amomunaust, menu (11), munka, sxenesa (11 u 11I), okcuabt




yrepona (I u IV), xpemuuns (IV), azora u ¢pocdopa (Il u V), cepwr (IV u VI), cepuucras, cepHasi,
a30THUCTasl, a30THAas, pochopHas, yroabHast, KDEMHUEBAs KHUCIOTA M UX COJIH )

IMPOTrHO3UPOBATH U XAPAKTCPU30BATH CBOICTBa BCHICCTB B 3aBUCMMOCTHU OT UX COCTaBa U CTPOCHMUA,

9.3 MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HMX CBOMCTB, BO3MOXKHOCTb IPOTEKAHMS XUMHUYECKHUX
MPEBPAICHHUI B Pa3JIMYHBIX yCIOBHUIX
10 YMeHHE COCTaBIATh MOJIEKYJIIPHBIE U MOHHBIE YPaBHEHHsI pEaKIIUii, B TOM YHCIIe:
10.1 peakuuii HOHHOro oOMeHa
10.2 OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIUN
10.3 WUTIOCTPUPYIOIINX XUMUYECKHUE CBOMCTBA N3YUYEHHBIX KIIACCOB (TPYIIN) HEOPTAHUYECKUX BEIIECTB
10.4 NOATBEPKIAOIINX T€HETHUYECKYIO B3aUMOCBSI3b MEX/1y HUMU
11 YMeHue BIYUCIATH (IPOBOIUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJIEKYJISIPHYI0O U MOJIAPHYIO MAacChl BEIIECTB, MACCOBYIO JIONI0 XHUMHYECKOTO
' 5JIEMEHTA B COEIMHEHHH
11.2 MAacCCOBYIO JIOJIIO BELIECTBA B PaCTBOPE,
11.3 KOJINYECTBO BEIIECTBA U €T0 MacCy, 00beM ra30oB
114 M0 YpaBHEHHSIM XUMUYECKUX PEAKINI 1 HAXOAUTh KOJIIMYECTBO BEIIECTBA, 00bEM U MacCy peareHTOB
' WA TIPOAYKTOB PeaKINU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJlaMH  Hay4yHOrO TMO3HaHHUS (HAONIOJCHHWE, W3MEpEeHHe, OKCIEPHUMEHT,
12.1 MOJICIUPOBAHKE) TPU M3YYCHHH BEUIECTB M XHMHUYECKHX SBJICHUN; yMeHHEe CQOpMYIHpOBAThH
npoOseMy U IPEIOKHUTD ITyTH €€ pelieHuUs
122 Oe3omacHO pabOThl ¢ XUMHUYECKHMMH BEIIECTBAMHU, XHMHUUYECKOW TOCYyI0M © JabopaTopHBIM

obopynoBaHueM




npaBwiiaMu 0e30MacHOro oOpallleHus C BEIIeCTBaMH, HCIOJb3yeMbIMU B IMOBCEIHEBHOW >KW3HU,
IpaBWJIaMU TOBEIEHUS B MLENAX CcOepekeHUs 3J0pOBbS W OKpYKaloIled MPUPOIHON Cpebl;

12.3
MOHMMaHUEe Bpefa (OMAacHOCTHU) BO3JACHCTBUS Ha >KUBBIE OPraHU3Mbl OMPEIEIEHHBIX BEIECTB,
CIO0COOOB YMEHBIIICHUS U IPEJOTBPAILIEHUS UX BPEIHOTO BO3IECHCTBUS
13 Hannune mnpakTHYeCKUX HABBIKOB IUIAHUPOBAHUS U OCYIICCTBICHHUS CICAYIOIIMX XUMHUYECKHX
IKCTICPUMECHTOB:
131 U3y4YeHHUE U ONHUcaHne PU3NIECKUX CBOMCTB BEIIECTB; O3HAKOMIIEHHUE C (PU3HMUECKUMH H XUMUYECKUMU
' SBJICHUSIMU; OTIBITHI, WILTIOCTPUPYIOIINE TPU3HAKU MPOTEKAHUS XUMUYECKIX PeaKIuit
13.2 M3y4Y€HHUE CII0COO0B pa3/ieseHusl cMeceil
133 MOJlyuYeHUE KUCIOpOoAa U M3YYEHHE €ro CBOMCTB; MOJIy4YeHHE BOJOPOAA M HM3YUYCHHE €rO CBOICTB;
' MOJTyYeHUE YITICKUCIIOT0 ra3a U U3yueHUe ero CBOICTB; MOTyYeHHE aMMHUaKa U U3yUYeHHUE ero CBONCTB
13.4 MIPUTOTOBIIEHUE PACTBOPOB C OMPEEIEHHON MacCOBOI JOTIEH pacTBOPEHHOTO BEIIECTBA
13.5 MIpUMEHEHNE WHIUKATOPOB (JTakMyca, METHIIOpaHka v GpeHondTanenHa) 1uisi OorpeAesieHus Xapakrepa
' CpeIbl B pacTBOpaxX KHUCIIOT U IIEI0YCH
UCCTIEJIOBAaHUE U OMNKMCAaHUE CBOICTB HEOPraHMYECKHX BEIIECTB pPAa3UYHBIX KJIACCOB; H3yueHHE
13.6 B3aUMOJICHCTBUSL KHUCIOT C METaUlaMH, OKCHIAMH METaJJIOB, PAacCTBOPUMBIMUA M HEPACTBOPHUMBIMU
' OCHOBAHUSIMHU, COJISIMU; TIOTTy4YE€HUE HEPACTBOPUMBIX OCHOBAHUH; BBITECHEHUE OJTHOTO METalljIa APYyTUM
U3 pacTBOpa COJIM; UCCIIEeOBaHNE aM()OTEPHBIX CBOMCTB THMAPOKCH]IOB AIFOMUHUS U IIMTHKA
pelIeHre SKCIIepUMEHTATBHBIX 3129 10 TeMaM: « OCHOBHBIC KJIACChI HEOPTaHUYECKUX COCTUHEHUI,
13.7 «DNEKTpOoIUTHYECKas aucconuanusy; «Baxueillme HeMeTaulbl U UX COSAUHEHH»; «BaxHenmme
METAJLTBI U UX COCTUHCHUS)
XUMHYECKUE IKCTIEPUMEHTBI, WILTIOCTPUPYIONINE MPU3HAKH MPOTEKAHUS pEaKIMii MOHHOTO OOMEHa;
13.8 KaueCTBEHHBIE PEaKIMK Ha IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX UOHBI: XJIOPUI -, OPOMUI-, NOTU-

, cynbdar-, gocdar-, KapOOHAT-, CHIIMKAT-AaHHOHBI, THIPOKCUI-UOHBI, KATHOHBI AMMOHHUS, MarHus,




KaJIbLIMsI, AIFOMHUHMS, JKkeme3a (2+) u xxenesa (3+), meau (2+), TMHKa

14 YMmenmue:

141 MIPEJICTABIIATH PE3YyNIbTaThl KCIIEPUMEHTa B (hOPME BBIBOJOB, JI0KA3aTENIbCTB, rpad)KOB U TAOJIHUIl U
' BBISIBJISITH SMITUPUYCCKHUE 3aKOHOMEPHOCTH

14 2 yCTaHaBJII/IBaTI) CBsA3U MC)KI[y peaJII)HO Ha6JHOIIaCMI>IMI/I XUMHUYCCKNUMHU ABJICHUAMU U HpOHGCC&MI/I,

IPOUCXOJAIIMMH B MAKPO- U MUKPOMUPE, OOBSICHATH IPUUMHBI MHOI000pa3us BELIECTB




HHEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMHNHU

Kon IIpoBepsieMblii 3J1EMEHT COAEPKAHUSA

| [lepBoHauanbHbIE XUMUYECKUE MTOHSATUSA

1.1 UucTtsie BemectBa u cMecu. CriocoObl pa3esieHus cMecei

1.2 ATOMBI Y MOJIEKYJIbl. XUMHUYECKUE AEMEHTbI. CUMBOJIBI XUMHYECKUX 3JIEMEHTOB. [IpocThie U ClloKHbIE BEIIECTBA.

1.3 Xumuueckasi popmysa. BaJeHTHOCTh aTOMOB XUMHYECKHX 31eMEHTOB. CTeleHb OKHUCICHUS

1.4 3aKOH OCTOSIHCTBA cOCTaBa BeulecTB. OTHOCUTENbHAS aTOMHAas Macca. OTHOCUTEIbHASI MOJIEKYIIsIpHast Macca. MaccoBast
' JI0JI1 XUMUYECKOT'0 3JIEMEHTA B COEAMHEHU U

15 KonnuecTtBo BemectBa. Mosb. MonsipHast macca. MossipHblii 00b€M Tra3oB. B3auMocBs3b KoM4ecTBa, MacChl U YUCIIA
' CTPYKTYPHBIX €IMHUI] BEIIECTBA

L6 dusnyeckue M XUMHUYECKHE sBJIEHUS. XUMHUYECKas peakiuss U €€ NMPU3HAKU. 3aKOH COXpPaHEHHs] MaccChl BELIECTB.
' XuMHUYECKHE YpaBHEHUSI
2 Ilepnonnueckuii 3akoH u [lepuoanueckas cucrtema xumudeckux a1emMeHToB .M. Menneneesa. CTpoeHne aToMoB

21 [Tepuoguueckuii 3akoH. Ilepuonnueckas cucrteMa xumuudeckux snemeHToB .M. MenneneeBa. Ilepuoasl U rpyIibl.
' DuU3NYECKUI CMBICII TOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI IIEMEHTA

27 Ctpoenue aromoB. CocTaB aToMHBIX siiep. V3otonbl. DnekTponbl. CTpoeHHe AEeKTPOHHBIX 000704eK aTOMOB 1epBbIX 20
' XuMuyeckux anemMeHToB [lepuonnueckon cucremsl .M. Menzaeneesa

3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XMMHYECKHX 3JIEMEHTOB INEPBBIX TPEX MEPUOIOB, Kajus, Kaublus (paauyca
2.3 aTOMOB, 3JIEKTPOOTPULATEIbHOCTH, METAJUIMYECKUX U HEMETAJUIMUECKHX CBOMCTB) U UX COEIMHEHUN B COOTBETCTBUH C
MTOJIOKEHHEM 3JIEMEHTOB B [leprnoandeckoil cucremMe U CTpOEHUEM UX aTOMOB

3 Crpoenue BemiecTna




Xumudeckas cBsa3b. KoBasenTHas (HOJ'IHpHaH u HCHOHHpHaﬂ) CBA3b. :‘)J'IGKTPOOTpI/IHaTeJ'IBHOCTB XHUMHUYCCKHX 3JICMCHTOB.

31 WNonnas cBa3p. MeTtamueckas CBs3b
39 Tunbl KpucTamIMyecKux pemeETOK (aToMHas, MOHHAs, METAJNIMYecKas), 3aBUCUMOCTb CBOICTB BeLIECTBa OT THIIA
' KPUCTAJJINYECKON PEIIETKH U BUJIa XUMUYECKOM CBSI3H
4 Baxxneiiune npeacraBuTenn HEOpraHM4eckux BenecTs. Hemeraiel u ux coennHeHus. Metauibl U UX COEIMHEHUS
Knaccudukamus 1 HOMEHKIIaTypa HEOPraHWYECKHX COSAMHEHUI: OKCHIOB (COJIe00pasyromue: OCHOBHBIE, KHCIOTHBIE,
4.1 amdoTepHbie) U  HecojeoOpasyromue; OCHOBaHWM  (IIENOYM ©W  HEPAaCTBOPUMBIE  OCHOBAHHUA);  KHUCJIOT
(kucnmoponcoaepxainire 1 0eCKUCIOPOIHBIE, OAHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPETHUX U KUCIBIX)
42 ®usznuecKkue U XMMHYECKHE CBOMCTBAa IPOCTHIX BEIIECTB-HEMETAJUIOB: BOJIOPOAA, XJIOpa, KUCIOPOJA, CEpbl, a30Ta,
' docdopa, yrepona, KpeMHUS
43 dusznuecKkue M XHMMHYECKHUE CBOMCTBAa MPOCTHIX BEIIECTB-METAJUIOB: JIMTUS, HATPHsl, Kajlus, MarHus W KaJbLusi,
' AIFOMMHMSL, Kelle3a. DIEKTPOXUMHUUYECKUN Pl HATPSHKEHUH METaJIIOB
4.4 du3nyeckrue 1 XMMUYECKHE CBOWCTBA BOJOPOIHBIX COEAMHEHUI HEMETAIIJIOB: XJIOPOBOAOPOA, CEPOBOJIOPOJIA, AMMHAKA
45 duznyeckue U XUMHUECKHe CBoKCTBa OKcH10B HeMeTaioB: cepsl (IV, VI), azota(Il, IV, V), docdopa(Ill, V), yrnepona(ll,
' IV), kpemuusa(IV). [lonyueHune okcuaoB HEMETAIIOB
4.6 Xumnueckue cBoricTBa okcuoB: MeTasuioB [A—IIIA rpynm, nmunka, meau(1l) u sxenesza(ll, I1I). [Tonyuenue okcumnoB MeTamioB
47 XUMHUYECKHe CBOMCTBA OCHOBAHUN M aM(OTEPHBIX THJIPOKCHIOB (Ha IPUMEpPEe THAPOKCHUIIOB AIFOMUHMUS, JKeJe3a, IIMHKA).
' ITony4yenue ocHoBaHUHN 1 aM(OTEPHBIX THIPOKCHIOB
OO6mue XuMHUYECKIE CBOMCTBA KUCIIOT: XJIOPOBOIOPOIHOM, CEPOBOIOPOTHOM, CEPHUCTOM, CEPHOM, a30THOM, hochopHOi,
4.8 KpeMHUeBOM, yronbHoi. OcoOble XUMUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOW cepHOM M a30THOM kuciort. [lomydenue
KHCIIOT
4.9 OO0me xMMHUYecKue cBoiicTBa cpetHux coseil. [lomyuenue comneit
4.10 [Tomyuenue, cobupanue, pacro3HaBaHUE BOIOPOAA, KUCIOPOIa, aMMHaKa, YIIIEKUCIIOTOo ra3a B JabopaTopuu
4.11 [Tonyyenne aMmMuaka, CEpHOM M a30THOM KHUCJIOT B MPOMBIIIIICHHOCTH. O0111e CrIoCcOoObI MOTyYeHHsI METaJIJIOB




4.12

I'eneTnueckas cBA3b MCXKIY KiIacCaMHM HECOPraHHM4YCCKUX CO@,Z[I/IHGHI/Iﬁ

5 XUMHUYECKHE PEaKIIUU
51 Knaccupukanus XMMUYECKUX peakuuil IO pa3iW4HbIM MPU3HAKaM: 10 YHUCIY M COCTaBy yYaCTBYIOLIMX B PEAKIMU
' BEIIECTB, 110 TENJI0BOMY 3((EeKTy, 10 U3MEHEHHIO CTEICHEH OKHCICHHUS XMMUYECKHX 3JIEMEHTOB
5o TerutoBoli 3¢pekr XuMUUecKoW peakuuu, TEPMOXMMUYECKHE YpaBHEHHs. JK30- W DSHIOTCPMHUYECKUE PEaKIUH.
' TepmoxumHuyeckue ypaBHEHUS
53 OKUCIINTEIBHOBOCCTAHOBUTENbHBIE  peakiuu. OKucnurenn W BoccTaHOBHTENM. [Ipomecchl  OKHCIEHHS H
' BOCCTAHOBJICHHSI. DJIEKTPOHHBIN OajlaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHOMN peaknu
54 Teopust snexTponuTHyecKol auccounanuy. KatnoHsl, aHMOHBL. DIEKTPOIUTHI U HENEKTPoiIUThl. CUIbHBIE U cila0ble
' AneKTposuThl. CTeNeHb TUCCOLALUN
55 Peakuuu noHHOro oO6MeHa. YcinoBus MpOTEKaHUs peaklnii HOHHOTO 0OMEHa, MOJIHbIE M COKPALEHHBIE HOHHbIE YPaBHEHUS
) peaxumit
6 XUMHsI 1 OKpYJKaroIas cpesia
6.1 BemectBa n MaTepurasisl B IOBCEJHEBHOM JKU3HM UeIoBeKa. bezonacHoe ncnoib30BaHue BEIIECTB U XMMUYECKUX PEeaKIUi
' B J1aboparopuu 1 ObITy. [lepBast moMOITs MPH XUMHYECKUX OXKOTaX M OTPABICHHIX
XUMHUECKOE 3arps3HEHNE OKpY Karolie cpebl (KUCIOTHBIE JOXK/IU, 3aTPsI3HEHHE ITOYBBI, BO3/1yXa U BOJJOEMOB), CIIOCOOBI
6.2 ero npenorspaiuenus [IpenensHas nomycrtumas konueHTparus Beuiects (I1/1K). Poib XuMuu B perieHnu K0I0rHyecKux
npobneM. YcuineHue napHuKoBoro 3¢ ekra, pa3pymneHne 030HOBOTO CIIOsS
[Ipumenenue cepsl, a3ora, hocdopa, ymepona, KpEMHUS U UX COETUHEHUHN B OBbITY, MEIULIMHE, TPOMBIIUIEHHOCTH U
6.3 celbCcKoM Xo3siiicTBe. I[lpuMeHeHHe MeTajuioB M CIJIaBOB (CTajb, YyryH, AIOPaTlOMUHUM, OpoH3a) B OBITY U
MIPOMBIIIEHHOCTH UX coenuHeHui. [IoHsTHe 0 KOppOo3rK METaJIOB, OCHOBHBIE CLIOCOOBI 3aLTUTHI UX OT KOPPO3UH
6.4 [TpupoaHbIe HCTOUHUKHU YTIIEBOAOPOIOB (YToib, IPUPOIHBIHN a3, He(Th), MPOLYKTHI UX NepepadoTKu (OEH3UH), UX POIb
' B OBITY M TPOMBIIIJICHHOCTH
6.5 IlepBoHauasIbHBIE MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX ymiepoda (MeTaH, 3TaH, STWIEH, alleTHICH,




OTAaHOJI, ITIMICPHH, YKCYCHAA KI/ICJ'IOTa). IToHsATHE O OMONIOrHYECKH BaXKHBIX BCHICCTBAX: XKHUpax, 6enKax, YIIIeBOAax — U UX poJin
B )KU3HH YCJIOBCKA

7 Pacuérsr:
7.1 o ¢hopMyJsiaM XUMHUYECKUX COSAMHEHUIN
7.2 Macchl (MacCOBOM) JOJU pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XUMUYECKUM YpaBHEHHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TIPOLECCA

OBA3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYHEHUKA

METOINUYECKHUE MATEPUAJIBI IJIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
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