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MOSICHUTEJIBHAS 3ATINCKA
Pabouast mporpaMma 1o yueGHOMy npeameTy «Xumus (0a30BbIi ypoBeHb)» Wit 8-9 KinaccoB paspaboTaHa Ha OCHOBE CIEIYIOLIUX JOKY-

MCHTOB!:
1. denepanpHbli ToCyJapCcTBEHHEI 00pa3oBaTenbHBI cTaHAapT OCHOBHOTO ofmiero oOpazoBaHMs, YTB. IIpuka3oM MunmpocsenieHus PD ot
31.05.2021 Ne 287 (c H3MEHEHUAMH);
2. ®enepansHas oOpa3oBarenbHas MporpaMMa OCHOBHOTO odmero obpasoBanus, yTB. npukazoM Munnpocsemenus P® ot 18.05.2023 Ne 370 (c
HW3MEHEHUAMH);
3. ®enepanpuas pabouas mporpaMma OCHOBHOTO 0o0mero oOpasoBanus «XuMus (0a30BEIH ypoBeHB)» (Uit 8-9 knaccoB 0Opa3oBaTeNbHBIX Opra-
Huszanmit). ®I'OY HY Hucruryra copepxanus odbpaszosanus uM. B.C.Jlennera, Mockga 2025;

4. OcuHoBHas oOpasoBarelibHas porpaMMa oCHOBHOTo ofiero obpazoBanus MOV Jlunes Ne 3 (B coorBercTBuM ¢ ®I'OC-2021) ot 26.08.2022

(c HK3MEHEHHUSAMHU ).

[TporpamMma o XMMHUHU Ja€T MPEACTaBIEHHE O LENIX, oOmelt cTpareruu oOy4eHHs, BOCOHTAHUS U Pa3BUTHS 00YYaIOLIUXCS CPEICTBAMH
yueOHOro npenMeTa, yCTaHaBIHBaeT 00s3aTelIbHOE IPeIMETHOE COIEp)KaHue, IIpeayCcMaTpUBaeT pacipe/Ie]IeHHe ero Mo KiaccaMm U CTPYKTYpHUpO-
BaHHe 110 pa3JieNaM U TeMaM IIporpaMMEI IO XUMHEH, OIpeAeNsieT KOTHUECTBEHHbIe U KaYeCTBEHHbIE XapaKTepPUCTHKH COAEPKaHHUA, PEKOMEH Iy e-
MYIO IOCJIENOBAaTCILHOCT H3YUCHHS XUMHH C YUETOM MEXKIIPeIMETHBIX U BHY TPHIIPEIMETHBIX CBsI3CH, JJOTHKH y4eOHOTo MpoIiecca, BO3PACTHBIX
ocobeHHOCTeH 00yJalomuxcs, onpeenseT BO3MOXKHOCTH IpeaMeTa A1 peann3anud TpedoBaHuil K pe3ynbTaTaM OCBOEHHs OCHOBHOH 00Opa3oBa-
TEJILHOM IMporpaMMBl Ha YPOBHE OCHOBHOTO 00IIero odbpa3oBanus, a TaKkke TpeOoBaHUH K pe3ynbTaTaM 00ydeHHUs! XMMHH Ha YPOBHE LIE€NeH H3y-
YeHUs NpeaMeTa H OCHOBHEIX BHIOB y4eOHO-II03HABATENLHOM eSITENbHOCTH 00yYalolerocs o OCBOCHHIO yUeOHOTo conep KaHHsl.

3HaHHe XHMHH CIIYXKHT OCHOBOM I ()OPMHPOBAHUS MUPOBO33PEHUS 00YYarOIIErocs, ero npeacTaBjIeHuid 0 MaTepHalbHOM €MHCTBE MH-
pa, BaKHYIO POJIb HTPAOT (POPMUpPYEMbIe XUMHEH MPEICTABICHHUS O B3aUMOIIPEBPAIEHHSX SHEPTHH H 00 3BOJIIOIMH BEIECTB B IIPHPOJE, O My TIX
peleHus rnobaabHbIX MPOOJIeM YCTOHYHBOTO pa3BUTHS YEJI0BEYECTBA — CHIPHEBOM, SHEPreTHYECKOM, MHINEBOM M 3KOJOrHYeckoii OezonacHocTy,
npo0JIeM 3/IpaBOOXPAHEHHS.

M3ydeHne XUMHHU:

CrocOOCTBYET pealli3allii BO3MOXKHOCTEH JUIs caMOpa3sBUTHS U (OPMHPOBAHUS KYJILTYPhl JIMYHOCTH, €€ o0mmel u GyHKuHOHAIBHOH Ipa-
MOTHOCTH;

BHOCHT BKJIaJ[ B (DOPMHPOBaHHE MBUIUIEHHS M TBOPYECKHX CIIOCOOHOCTEH O0YYArOIMMXCs, HABBIKOB MX CaMOCTOSTENLHOM ydeOHOH mes-
TEITPHOCTH, SKCIEPHUMEHTAIBHBIX U UCCIIEIOBATENECKUX YMEHHH, HEOOXOIUMBIX KaK B IOBCEIHEBHOMN KU3HU, TaK U B NPO(ECCHOHAILHON Jes-
TENLHOCTH;

3HAKOMHT CO CIeIM(HKON HAYIHOTO MBIIIIEHHS, 3aKIabIBAET OCHOBHI IIEJIOCTHOTO B3TJIS/1a HA €IMHCTBO MPHPOJIBI M YENIOBEKa, SBJIIETCS
OTBETCTBEHHEIM 3TaroM B GOPMHPOBAHHH €CTECTBEHHO-HAYYHOH IPaMOTHOCTH 00YJalOIHXCs;



CrocobCTBYET (GOPMHPOBAHMIO LIEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IPHPOJIE, K YEJOBEKY, BHOCHT CBOM BKJIAJ B
3KOJIOTHYECKOE 00pazoBaHue 00yJarOIIHXCS.

Jlannsle HanpapaeHus B 00y4YeHUH XMMHH 00eCIieunBaoTCs CrielnduKoi coaepkanus yuebHOro mpeaMeTa, KOTOpPBIH SBJISeTCs IeJarory-
YeCKH aJanTHPOBAaHHBIM OTpaXKeHHEM 0a30BOM HAyKH XHMHH Ha OIIPEICIEHHOM JTarne eé pa3BHTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OOIIEro 00pa3oBaHMs OPHEHTHPOBAH Ha OCBOEHHE OOYYAIOIIMMHMCS CHCTEMBI MEPBOHAYATBHEIX HOHS-
THI XHMHH, OCHOB HEOPIraHHYECKOH XMMHUH U HEKOTOPBIX OT/IEJIbHBIX 3HAYMMBIX TIOHATHH OpraHuyecKod XUMMH.

CrpykTypa cojiepskaHHs IPOrpaMMBI IO XHMHH ¢()OPMHPOBAHA Ha OCHOBE CHCTEMHOTO MOIXO0JA K €& u3yueHuto. CopepxaHue CKIabIBa-
€TCs U3 CHCTEMBI IIOHSTHIT O XUMHYECKOM DIIEMEHTE H BEINECTBE H CHCTEMBI MOHATHH 0 XMMHUYECKOH peakiun. O6e 3TH CHCTEMBI CTPYKTYPHO Op-
TaHM30BaHEI 110 IPHHIMITY T0OCJIEI0BATENIEHOIO PAa3BUTHS 3HAHHWH HA OCHOBE TEOPETHYECKHX IIPEICTABICHHUI Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJSIPHOI'O YYEHHS KaK OCHOBEI BCET'0 €CTECTBO3HAHMS

— Ilepuoanueckoro 3akona J1. 1. MenaeneeBa kak 0CHOBHOIO 3aKOHA XUMHH,

— YYEHHsI O CTPOCHHH aToMa H XHUMHUYECKOH CBIA3H;

— NPEJICTaBICHHH 00 37IE€KTPONUTHYECKOH TUCCOIMANIMN BEIECTB B PaCTBOpaX.

TeopeTrdeckne 3HaHHA paccMaTPUBAIOTCS HA OCHOBE SMITHPHYECKH OJIYYEHHBIX H OCMBICTIEHHBIX (akToB, pa3BHBAIOTCS [1OCIIEIOBATEIEHO
OT OITHOTO YPOBHSI K JIPYrOMY, BBINOJIHSASL (PYHKIIMH OOBSACHEHHS U IIPOTHO3UPOBAHHS CBOWCTB, CTPOEHHS M BO3MOXHOCTEH MIPAKTHYECKOTO MIPH-
MEHEHHU H [IOJIYUYEHHUs U3yYaeMbIX BEIECTB.

OcBoenne nporpaMMbl 0 XHMHH CIIOCOOCTBYET (hOPMHUPOBAHHIO TIPEICTABIEHHS O XMMHUECKOH COCTABIAIONMIEH HAyIHOH KapTHHEI MAPA B
JIOrHKe e€ CHCTeMHOM MPUPOJIbI, UEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHMIO M METOJIaM IMO3HAHHA B Hayke. M3ydeHue XHMHH IIPOUCXOIUT C
NPHUBJICYCHUEM 3HAHUM H3 paHee H3yYeHHBIX y4eOHbIX IpeaMeToB: « OKpy Karouiit Mupy, «bronorus. 5—7 knacce» u «@usuka. 7 Knacey.

IIpu M3yYeHHH XMMHH IPOUCXOIUT (POPMHUPOBaHHE 3HAHUH OCHOB XMMHYECKOM HayKH Kak 00JacTH COBPEMEHHOT'0 €CTECTBO3HAHHMS, MPaK-
THYCCKOH HEATeIbHOCTH YENOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHPOBO# KyNBTYpEL 3ajaya y4eOHOro IpeiMeTa COCTOMT B (DOPMHPOBAHMH
CHCTEMBI XMMHYECKHX 3HAHMH — BaKHEHIIHX (akToB, IOHATHI, 3aKOHOB H TEOPETHIECKHX MOJIOKEHMH, TOCTYMHBIX 0006IeHHi MEPOBO33PEH-
YECKOr0 XapakTepa, A3bIKa HayKH, B IPHOOIIEHHH K HayYHBIM METOJaM [MO3HAHUSA IIPH M3YYEHMH BEIECTB M XHMHUCCKHX peakuuii, B popmupo-
BaHHHU U PA3BUTHH ITO3HABATEIbHBIX YMEHUH M MX IPUMEHEHHUH B Y4eOHO-II03HABATEILHON H Y4eOHO-HCCIIEN0BATENbLCKON AeATEIbHOCTH, OCBOE-
HHH IIpaBHUI 0€3011aCHOT0 00palIeH s ¢ BEIECTBAMH B IIOBCEHEBHOMN JKU3HU.

lIpu u3y4eHnu XMMHHM Ha yPOBHE OCHOBHOTO 00Imero 00pa3oBaHms BaKHOE 3HAYECHHE TPHOOPENH TaKHeE ENH, KaK:

— (OpMHpOBaHHE HHTEIUICKTYaIbHO Pa3BHTON JMYHOCTH, TOTOBOH K caM000pa30BaHHUIO, COTPYIHUYECTBY, CAMOCTOATEILHOMY IIPHHSTHIO
pEIIeHHi, CnocoOHOH afanTHPOBATHCS K OBICTPO MEHSFOIIUMCS YCIIOBHAM YKH3HH;

— HAalPaBJIEHHOCTh OOYUCHHS Ha CHCTEMAaTH4YeCKOe IIPHOOINEHHE OOYYaroIUXCsH K CAMOCTOSTEILHOH II03HABATEIHHOH NESTETHHOCTH,
Hay4HBIM METOJaM I103HaHHMs, GOPMHPYIOIIHM MOTHBAIHIO B PA3BUTHE CIIOCOOHOCTEH K XMUMHUH;



— obecrieueHne yCIOBHii, CIOCOOCTBYIOMIKX IMPHOOPETEHHIO 00YUYAIOIIMMHUCS OIIbITa Pa3HOOOPA3HOM JesaTebHOCTH, [T03HAHUS H CaMOIIO-
3HAHHS, KJIFOYEBBIX HABBHIKOB (KJTFOUEBBIX KOMIIETCHITHI ), HMEIOITHX YHHBEPCAIbHOE 3HAYCHHE JUTS Pa3IMYHBIX BHIOB JEATECIFHOCTH;

— (opmupoBanue obmieH ¢yHKIMOHATHFHOH H €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, B TOM YHCII€ YMEHHH OOBSICHATH M OLEHHBATh SIBJICHUS
OKpY>KaIOLIEr0 MHPA, HCIIONb3Ys 3HAHUSA M OIBIT, IOJIy4EHHBIC IIPH U3YYEHUH XHUMHH, IPUMEHATh MX IPH PENICHHH MpodjieM B NMOBCEAHEBHOM
JKU3HH ¥ TPYIOOBOH ESTENILHOCTH;

— (hopMupoBaHHE Y 00y4aIOMKUXCS TYMaHHCTHUYECKHX OTHOIICHUH, MOHUMaHUs [IEHHOCTH XUMHYECKUX 3HAHUIT IS BBIPaOOTKH 3KOJIOTHYE-
CKH 1eniecoo0pa3Horo MoBeIeHus B OBITY U TPYIOBOH AEATEIBHOCTH B LIEJIIX COXPAHEHHS CBOETO 3JOPOBbS M OKPYIKArOIIeH MpUpoIHOH cpelisl;

— pa3BHTHE MOTHBAIMK K O0YUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H CAMOBOCIIMTAHHIO HA OCHOBE YCBOCHHS O0INEYEIOBEUECKHX IIEH-
HOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBRIOOpY MpOQUIIs U HAIIPABIEHHOCTH AabHEHIIEro 00yYeHusI.

Ob1ee yncno 9acoB, OTBEAEHHEIX JUI U3YYCHH XUMHH Ha YPOBHE OCHOBHOrO 001iero obpa3opanus, cocranisger 136 yacos: B 8 kiacce —
68 gacoB (2 gyaca B Heenmo), B 9 kiiacce — 68 yacoB (2 yaca B HEJIETHO).



COJEPKAHHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIE XHMHYECKHE NOHATHS

[NpenMet xumMuu. Posib XMMHH B XKH3HH YellOBeKa. XHUMHS B CHCTeMe HayK. Tena u BemecTBa. Pusnueckue CBOHCTBA BellecTB. Arperar-
HOE COCTOAHHE BelnecTB. [[oHsATHE 0 MeTOMaX MO3HAHUS B XUMUH. YHCThIE BemecTBa 1 cMecH. CIIocoOBI pa3ieieH s CMeCeH.

ATOMBI 51 MOJIBKYJII)I. XHMH‘IGCKHG 3JIEMEHTEI. CHMBOHBI XHMHYECKHX 3JIEMEHTOB. HpOCTBIe H CJIOXKHBIEC BEIICCTBA. ATOMHO-
MOJIEKYJISIPHOE YUYEHHE.

Xumuueckas dopmysia. BaleHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH IMMOCTOSHCTBA cocTaBa BelecTB. OTHOCHTENbHAs aTOMHas
Mmacca. OTHOcHTENIbHAS MOJIEKYIsipHas Macca. MaccoBast JI0JIs XUMHYECKOT0 3JIEMEHTa B COEMHEHHH.

KomuyectBo Bemectea. Monbs. MonsipHast Macca. B3auMOCBS3b KOJTMYECTBA, MAacChl M YHCJIa CTPYKTYPHBIX €IUHUI] BelecTBa. Pacuérsl
o GopMyJiaM XHMHYECKHX COeTHHEHHH.

dusznyecKre ¥ XHMUYECKHE SBICHHS. XUMHUYECKas peakius U e€ MpU3HaKH. 3aKOH COXpaHeHHs MacChl BELIeCTB. XUMHUYECKHE ypaBHE-
Hus. Knaccudukanus XHMUYECKHX peakIHi (COeTMHEeHHs1, Pa3/IOKEHHs], 3aMelleHns, 0OMeHa).

Xumuueckuit IKCnepumennt:

3HAKOMCTBO ¢ XHMHYECKOM IOCYyI0#, npaBuiaMH paboTel B abopaTopuu ¥ npuéMamu obpalieHus ¢ JabopaTopHEIM 000pyIOBaHUEM,
H3yYEeHHE H ONHUCaHue (PU3MYECKHX CBOMCTB 00pa3lOB HEOPTaHWYECKHX BEIIeCTB, HabmoAeHHe QU3MYecKuX (TI1aBJieHHe BOCKa, TasHHUE JIBJA,
pacTHpaHHe caxapa B CTYNKe, KHIIEHHEe H KOHJEHCAIUS BOJBI) H XHMHYECKHX (TOpeHHE CBEYH, IPOKATHBAHHE MEIHOH IIPOBOJIOKH, B3aHMO-
JIEHCTBHE MeJla C KHCJIOTOH) SBIEHHI, HAOIIONCHHE W OIHCAHHE MPU3HAKOB IIPOTEKAHUS XMMHYECKHX peaKIHil (pa3ioxKeHne caxapa, B3auMo-
JielicTBHE CepHOI KHCIIOTHI C XJIOpHIOM Oapus, pasnoskeHHe runpoxcuna menu (II) mpu narpeBanuu, B3auMOJEHCTBHE KeJie3a ¢ paCTBOPOM
comu Memu (1), u3ydeHne cioco00OB pa3feneHns cMeceii: C TIOMOIIBIO0 MarHuTa, (GHIBTPOBaHKE, BhIMApHBAHAE, TUCTHIUIAINS, XpOMaTorpadHs,
[POBeJIEHHE OYUCTKH [MOBapeHHOH cou, HaOJIO/leHHe U ONMHCAHHe Pe3yNLbTaTOB MPOBEIEHHS ONBITA, HIUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHHUs
MAacChl, CO3IaHHE MOJIENIEH MOJIEKY T (1IIapOCTEPKHEBBIX).

BakHeiimue npeacTaBUTE/IH HEOPraHHYECKHUX BEIeCTB

Bo3xyx — cmech razoB. CoctaB Bo3ayxa. Kucmopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHne Kucinopoaa B Ipupoe, pusnueckue u
XHMHYecKkue cBoiicTpa (peaknuu ropenus). Oxkeuapl. llpuMenenne kucnopoaa. CrocoObl Moy4YeHHs KUCIIOpOoIa B 1aO0pPaTOpUU M IPOMBILI-
nerHocTH. KpyroBopot kucnopona B npupojie. O30H — a/utoTporrHas MoAu(UKALNS KUCIOPO/Ia.

TemroBoit 2pdekT XuMHIeCKOH peaklluy, TEpPMOXUMHICCKUE YPAaBHEHHUS, K30~ H SHIOTEPMHYECKHE peakIlii. [OIIMBO: yroib U METAH.
3arpsi3sHeHHE BO3/lyXa, YCHICHHE NapHUKOBOTOo 3 deKTa, pa3pylIeHHe 030HOBOTO CJIOSI.

Bomopox — aneMmeHT u npocroe BemiecTBo. HaxoxaeHue BOIOpoaa B IpHpoJe, PU3nIecKrHe 1 XHMHUYECKHe CBOHCTBa, IPUMEHEHHE, CIIO-
co0OB1 noyyeHus. KUcnoTsl U comu.



Monspueiit 005EM razoB. Pacy&éThel 1o XUMHYECKHM YPaBHEHHSIM.

@usnyeckue cBoiicTa BoAbl. Boja kak pactBopuTens. PactBopel. HacklmeHHbIe B HEHACHIIIEHHBIE PACTBOPEL. PacTBOPEMOCTH BENIECTB
B BoJZle. MaccoBas /10Nl BellleCTBa B pacTBOpe. XHMHYecKHe cBoiictBa Boabl. OcHOBaHMsA. Poib pacTBOPOB B NPHPOJIE W B XKHU3HH YEIOBEKa.
Kpyroeopor BojibI B Ipupo/ie. 3arpsi3HeHHEe IPHPOIHBIX BoJ. OXpaHa U OYHCTKA IPHPOIHEIX BOJI.

Knaccudukanus Heopranndeckux coeauHennit. Oxcuapl. Knaccudukais oKCHI0B: coleobpasyromue (OCHOBHBIE, KUCIOTHBIE, aM(po-
TEpHEIE) H HeconeoOpasytonme. HomeHkarypa okcuaoB. @H3nyecKre 1 XUMHIECKHE CBOMCTBA OKCHIOB. [10ydeHHe OKCH/IOB.

Ocnopanus. Knaccudukanus ocHOBaHHH: WIENOYH W HEpacTBOPHMEIE OCHOBaHHsA. HoMenknarypa ocHoanuii. GU3HYECKHE B XUMHYIE-
CKHe€ CBOlicTBa ocHOBaHMH. [loydyenne ocHOBaHUIA.

Kucnotsl. Knaccudukanus xucnor. HoMenknarypa kucnot. Ousndeckue U XUMHYECKHE CBOMCTBA KHUCIIOT. Pdj| akTHBHOCTH METAJIIOB
H. H. Bekerosa. [Tony4yeHre KUCIIOT.

Coun. Homenxnarypa coneil. @u3ndeckue v XHMHYECKHe CBoicTBa coeil. [Tonydenue conei.

I'eneTHyeckas CBA3b MEXKIy KJIacCaMH HEOPraHHYECKHX COETMHEHHH.

Xumuueckuil IKChepuUMeHm:

Ka4eCTBEHHOE OIIPEE/ICHHE COAEPIKAHMs KHCIIOpOa B BO3/IyXe, IToJyyeHue, coOupaHue, paclio3HaBaHUe W HU3YUYEHHE CBOMCTB KHCIOPO-
na, Habro/leHHe B3aUMOJEHCTBHUS BEIIECTB ¢ KHCIOPOJOM H YCIOBHs BO3HHKHOBEHHS W NpPEKpPaIlleHHs ropeHHs (Ioxapa), 03HAKOMIIEHHE C
oOpasnamMu OKCHIIOB M OIIMCaHHE UX CBOMCTB, IOJyYeHHe, cOOMpaHue, paclio3HaBaHHe W M3ydYeHHE CBOMCTB BOJOPO/A (TOpEHHE), B3aUMO/IEH-
CTBHE BozlopoJa ¢ okcuaoM MeaH (II) (BO3MOXKHO HCIIONB3OBAHHE BH/IEOMATEPHAJIOR), HAOIIOAEHHE 00pa3I0B BELIECTB KOIHUECTBOM | MOJIb,
HCCIIEI0BAHHE OCODEHHOCTEH pacTBOPEHMs BEMIECTB ¢ PA3IMYHOM pacTBOPHMOCTEIO, IIPHTOTOBJIEHHE PACTBOPOB C ONPEAETEHHOH MacCOBOMH
JIOJIEH pacTBOPEHHOIO BEMIECTBA, B3aUMOJEHCTBHE BOIBI ¢ METAIAMH (HATPHEM H KaIbIHeM) (BO3MOXHO HCIIOIb30BaHHE BHIEOMATEPHATIOB),
HCcleioBanie 00pasioB HEOPraHHYECKHUX BEINECTB Pa3sIHYHBIX KIIaccOB, HAOIOEHIE H3MEHEHHsI OKPACKH HHIHKATOPOB B PACTBOPaX KHCIIOT
U IejioYeH, u3y4eHune B3auMoeicTBHs oKeua Mead (II) ¢ pacTBOpoM cepHOM KHCIOTBL, KHCIIOT ¢ METAJUIaMH, PeakIHii HelTpaiu3aluu, 1o-
JyYeHHE HEPACTBOPUMBIX OCHOBAHHI, BBITECHEHHE OIHOIO MeTaJlla JPyTHM M3 PAacTBOpa COJIH, PEeIlICHHE YKCIePHMEHTAIBHBIX 3a/1a4 M0 TEMe
«BaxHelnue K1acChl HEOPraHHYECKHX COETHHCHHUI) .

Ilepnonuyecknii 3akon u Ilepnoauyeckas cucreMa xumudeckux 3aementos JI. M. Menaeneesa. Crpoenne atoMoB. XuMudecKast
cBsi3b. OKHCIHUTEILHO-BOCCTAHOBHTE/IbLHBIE PEAKIIHH

ITepepie MONBITKH KIACCH(UKAIINE XUMHUECKHX 3TeMEHTOB. [ToHsTHE O rpynmax cXOJHBIX 371€MEHTOB (IIETOUHBIE H INEIOYHO3EMENTb-
HBIE METAJUIb], TaJOT€Hb], MHEPTHBIE ra3bl). DIEMEHTEL, KOTOpbIe 00pa3yroT aM(oTepHble OKCHIbI H THAPOKCHIEL.

ITeprouueckuii 3axoH. Ilepronuyeckas cucreMa xumudeckux anemeHnToB JI. M. MenpeneeBa. KopoTkonepuoaHas ¥ JUIMHHOIEPHOHAS
¢dopmel Ilepromuueckoif cucTeMbl XUMIYecKuX snemenToB JI. V. Menneneesa. [lepuoznt 1 rpynmbl. PU3HYECKUii CMBICT HOPSAIKOBOTO HOME-
pa, HOMEpOB IIEpHOa U TPYIIIBI JJIEMEHTA.



Crpoenue atoMoB. CoctaB aroMHBIX sijiep. F3oTonbl. Dnekrponsl. CTpoeHHe 3IEKTPOHHBIX 000J104eK aTOMOB IepBbIX 20 XHMHYECKUX
anemeHToB Ilepuommyeckoii cucremsl JI. 1. MenneneeBa. XapakTepucTHKa XHMHYECKOTO 3JIEMEHTA MO €ro nojoxeHuto B [lepuoauyeckoi
cucteme /. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHSI paJiiyca aTOMOB XMMHYECKHX 3JIEMEHTOB, METAJUTHYECKHX U HEMETAJIMYECKUX CBOMCTB 10 IPyIIIaM H Tie-
pHOIaM.

3uauvenue [leproauuyeckoro 3akoHa U [lepHoau4ecKOl CHCTEMBI XUMHYECKHX DJIEMEHTOB JIJIS pa3BUTHA HayKd u npaktukd. [{. Y. Men-
JiesieeB — YYEHBIM U TpaKIaHHH.

Xumnueckas cBs3b. KoBaneHTHas (1MoJisipHas U HENOJSIPHAs) CBA3b. DJIEKTPOOTPHIIATEBHOCTh XHMHYECKHX 3JIeMEHTOB. MOHHAas CBSI3b.

Crenenp oxucnenus. OKHCIHTETBHO-BOCCTAHOBUTENIBHEIE peakiuH. [Iporeccsl oKucieHus 1 BoccTaHOBIeHUs.. OKHCIUTENH H BOCCTa-
HOBHUTEIJIH.

Xumuueckuii IkcnepumeHnt:

U3yueHHe 00pa3LoB BEINECTB METAIOB H HEMETAIJIOB, B3aHMOJIeiiCTBHE MHIPOKCH/IA IHHKA C PACTBOPAMH KHCIIOT W IIeNIouei, IpoBe-
JCHHE OIIBITOB, HILIFOCTPHPYIOUIHX IIPUMEPHI OKUCIHTEIBHO-BOCCTAHOBUTENBHBIX peakinii (TOpPeHHE, PEaKIiH pa3JIoKEeHHs, COSTHHEHHS).

Meosicnpeomemmusie ceazu

Peanu3zaius MexxnpeIMETHBIX CBA3€H NpH U3YYEHUH XMMUH B 8 KJlacce OCYINECTRIISETCS Yepe3 UCIOoJIb30BaHHe KaKk OOLIHMX ecTeCTBEHHO-
Hay4HBIX IOHATHH, TaK U IOHATHH, IBISIOIMXCA CHCTEMHBIMH JIJIS OTAEIBHBIX NPEJIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIIA.

OOb11He ecTecTBEHHO-HAYUYHBIC NTOHATHS: HAy4YHBIH (DaKT, rUIOTE3a, TEOPHUs, 3aKOH, aHAIN3, CHHTE3, KIAacCH(PHUKAIKMs, NePHOJHIHOCTD,
Ha0J0IeHHE, SKCIEPUMEHT, MOJICIIMPOBAHHE, H3MEPEHUE, MOJIEIb, SIBICHHE.

DusHuKa: MaTepHs, aTOM, IEKTPOH, IPOTOH, HEHTPOH, HOH, HYKJIH, H30TONEI, PaAHOaKTHBHOCTh, MOJICKYJIA, JIEKTPHYECKHH 3aps, Be-
IIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE BEINECTBa, a3, (U3NYecKHe BeINYNHE], eJHHHIIBI H3MEPeHHs, KOCMOC, IIIaHeTh, 3B€3/1p1, ComH-
e.

Bbuonorus: potocunres, nprxanue, buocdepa.

I'eorpadus: atMocdepa, runpochepa, MHHEPAIEL, TOPHEIE TOPO/IbL, IOJIE3HBIE HCKOIIAEMBIE, TOILIHBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo H XHMHYeCKasi peaKiusi

Ileprnomnuecknii 3akoH. [leprojmyeckas cucrema xumudeckux snemeHToB JI. . Menneneepa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B
HU3MEHCHHH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB IIEPBBIX TPEX MEPHOJIOB, KATH, KAIbIHI H HX COSIUHEHHUI B COOTBETCTBHH C IIOJIOXKEHHEM 3JIe-
MeHTOB B [lepHouyeckoli cucreMe U CTpOEHHEM HX aTOMOB.

Crpoenue BelecTsa: BUIBl XUMHYECKOH CBSI3H. THIBI KPHCTAJUIMYECKAX PEINETOK, 3aBHCHMOCTE CBOMCTB BEIECTBA OT THIIA KPHCTAJ-
JIMYECKOU pemIETKH U BHIAa XUMUYECKOU CBI3H.



Knaccudukanus 1 HOMEHKJIATypa HEOPraHHYECKHMX BEIIECTB. XUMHYECKHE CBOHCTBA BELICCTB, OTHOCSIIMXCS K PAasIMTHBIM KIIaccaM
HEOPraHWYECKHX COeTUHEHHH, TeHETHYECKas CBA3b HEOPraHMYEeCKHX BEIIECTB.

Knaccupukanus XAMAYECKAX PEAKIHi 0 Pa3IHIHbIM IPU3HAKaM (II0 YUCIY B COCTaBY YYaCTBYIOIIMX B PEAKIHMH BEIICCTB, IO TEIIO-
BOMY 2(EKTy, 0 U3MEHEHHIO CTENeHeH OKHMCIEHH XHMHUIECKHX YJIEMEHTOB, TI0 0OPaTHMOCTH, 10 yJaCTHIO KaTalu3aTopa). DK30- U 3HJI0-
TEPMUYECKHE PEaKIHH, TEPMOXMMHYECKHE YPABHECHHUS.

TloHsITHE O CKOPOCTH XHMHYecKo# peakiuu. [lonsTre 06 0OpaTHMBIX H HEOGPATHMBIX XMMHYECKHX peakiusiX. [IoHATHE O rOMOTEHHBIX
¥ TeTepOreHHBIX peaknusx. [lonsTre o karamse. IIoHATHE O XMMHYECKOM paBHOBECHH. DaKTOPBI, BIHMAIOIME Ha CKOPOCTE XHMHYECKOH peak-
[MH H [I0JIOKEHHE XUMHYECKOI'0 paBHOBECHS.

OKHC/IHTE/IBHO-BOCCTAHOBHTENEHBIE PEaKIIUH, SICKTPOHHBIN OallaHC OKHCIIHTEIbHO-BOCCTAHOBUTENbHOH peakiun. CocTaBleHHe ypas-
HEeHHil OKUCITMTENBHO-BOCCTAHOBUTENBHBIX PEAKIIHH C HCIIOIBE30BAHHEM METO/IA JIEKTPOHHOTO OasaHca.

Teopust SIEKTPOTHTHYECKON JUCCOLUALHE. DIEKTPOIHTEI H HE3NEKTPOIUTEL. KaTHoHbI, aHnoHbl. MeXaHH3M JMCCONUAMH BEIIECTB ¢
Pa3IMYHEIMY BHIAMH XMMHUYecKoi cBsi3u. CTenenp auccoruanyy. CUIbHBIE | CIIabbIe 9]IeKTPOIHTEL

Peakiuy HOHHOTO oOMeHa. YCJIOBHS MPOTEKaHHs PeaKkiMii MOHHOro oOMeHa, [OJNHBIE H COKpAIEHHbIE MOHHBIE yPABHEHHS PCAKIHH.
CBoiiCTBa KHCIIOT, OCHOBAHHIl M cOJeli B CBETE NPEACTABJIEHHH 00 dIEKTPOIUTHYECKOH nuccoruanuy. KauecTBeHHbIC PEaKIlii Ha HOHBL Ilo-
HSTHE O THIPOJIH3E COJIEH.

Xumuueckuii IKCnepumennt:

03HAKOMJICHHE C MOJIE/NSAMH KPHCTA/UIAYECKHX PEIETOK HEOPTAHMYECKHMX BEIECTB — METAUIOB M HEMETalioB (rpadura W anMasa),
CIIOXHBIX BEINECTB (XIOpHIa HATPHS), HCCIEOBAHAC 3aBHCHMOCTH CKOPOCTH XHMHYECKOH PEaKIMH OT BO3JCHCTBHS Pa3lM4HbIX (dakTopoB,
JICCIIEJOBAHME HIEKTPONPOBOJIHOCTH PACTBOPOB BEILECTB, NPOLECCa JUCCOMUAIMA KHCIOT, MENoYei 1 coneil (BO3MOXHO HCIOJIb30BAHHE BH-
10 MaTEepHAJIOB), IPOBEJICHHE OTBITOB, MILTFOCTPHPYIOIMX IPH3HAKH POTEKaHUs PeaKiui HOHHOro oOMeHa (00pasoBaHHE OCajIKa, BbIACIIe-
HHe rasa, 00pa3oBaHHe BOJEI), OMBITOB, HIUTFOCTPHPYIOIIMX IPHMEPBI OKHCIIHTEIBHO-BOCCTAHOBUTEIBHBIX peaKIHii (TopeHue, PEaKIliy pasiio-
KEHHsl, COCAMHEHHS), PaClO3HABAHHE HEOPTAHUYECKHX BENIECTB C MOMOIIBIO KAYECTBEHHBIX PEaKIHil Ha HOHBI, PEIIEHHUE SKCIICPUMCHTAIBHBIX
3a/1a4.

HeMeTaJibl H HX COeTHHEHHH

OG1wast XapakTepHCTHKA rajoreHoB. OCOBEHHOCTH CTPOSHHS aTOMOB, XapaKTePHbIE CTENEHN OKuCIeHHs. CTPOSHHE 1 (u3HYECKUE CBOM-
CTBa TPOCTEIX BEMIECTB — FAJOreHOB. XUMHYECKHE CBOHCTBA Ha MPUMepe XJiopa (B3aHMOICHCTBHE ¢ MeTa/UIaMH, HEMETaUIaMH, IEIOYaMH ).
Xnoposonopon. CossiHasi KHCIOTA, XUMHYIECKHE CBOHCTBA, MOy4eHHE, IPUMeHeHHe. JIeHCTBHE XJI0pa M XJIOPOBOAOPO/A Ha OPraHH3M 1ejo-
peka. BaykHelIme XIopH/ibl ¥ MX HaXOXKIEHHE B IPUPOJIE.

O6mas xapakTepucTika 71eMeHTOB VIA-rpynmel. OcoOeHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTENECHA OKHUCIICHHU. Crpoenue u ¢u-
3MYECKHE CBOHCTBA IPOCTHIX BEINECTB — KACIOPONA B CEPhl. AJUIOTPOIHBIE MOXH(HKAIMHE KHCIOPOJa H Cepbl. XHMAISCKHE CBOHCTBA CEPBL
CepoBoJI0poI, CTpoeHHE, Gpr3ndeckne H XHMHYeCKHe cBOHCTBA. OKCHBI Cepbl KaK Pe/ICTABUTENH KHCIOTHBIX OKCH/IOB. Cepnas kucinota, hu-



3MYecKHe W XMMHUUYECKHe CBOHCTBA (0BIMe KaK MpefCTaBuTeNs Kiacca KHCIIOT | creniduyeckie). XUMHYECKUe PEakiiH, JIeKAIHe B OCHOBE
[IPOMBIITEHHOTO €M0c00a IOTyYeH s CEPHOH KHUCIOTHL IIpuMeHenne cepHoii kucnoTel. Colmu CepHOM KHMCIOTHI, Ka4eCTBEHHAs peaKius Ha
cynbar-uon. Haxoxmenue cepsl i €& COeTMHEHHH B IpApo/e. XMMHYECKOE 3arpsi3HeHHe OKpYKalomei Cpe/ibl COeAHHEHHIMHU Cepbl (KHCTIOT-
HbIE IO, 3arpsI3HEHHE BO3TyXa U BOJOEMOB), CIIOCOObI €T0 Npe/I0TBPAIIEHHUS.

O61mas XapaKkTepHCTHKa 31eMeHToB VA-rpynmbl. OCOGEHHOCTH CTPOCHHS aTOMOB, XapaKTCPHBIC CTCNCHH OKMCIICHHA. A3ot, pacmpo-
CTpaHeHHe B IPUPOJE, GU3nyecKue H XHUMHYECKHe CBoHCTBa. KpyroBopoT azoTa B IPHPOJE. AMMHaK, ero (pu3MUecKhe i XHMHYECKHE CBOM-
cTBa, MONy4eHHe u npuMeHenne. CoM aMMOHHSA, BX QH3MYECKHE H XHMHYECKHE CBOHCTBA, MPHMCHEHHE. KauecTBeHHasi peaklus Ha HOHBI
AMMOHHS. A30THAS KHCJIOTa, €8 MoJTyueHHe, (U3MYeCKHe i XHMHIeCKHe cBOHCTBa (00IMe KaK NPENCTABUTEN Kilacca KHCIOT A crenupuye-
ckue). Mcmonp3oBaHue HUTPATOB U CONCH aMMOHHS B Ka4eCTBE MHHCPAJIBHBIX ymobpennii. XUMHYECKOe 3arps3HEHHE OKPYXKaromeH cpeibl
COETMHEHHAMH a30Ta (KHUCIOTHBIE JIOMKIH, 3arPSI3HEHHE BO3yXa, IOYBBI X BOJOEMOB). ®ocdop, amtorponHsie MouduKanun Gocdopa, prsu-
yeckie 1 XUMHUecKHe cBoiicta. Oxcu hocdopa (V) u hochopHas KHCI0Ta, PU3NYECKHE H XUMIUECKHE CBOHCTBA, IOJTyCHHE. Hcnonp3oBa-
rue (pochaTos B KaUeCTBE MHHEPANBHBIX YI00pEHHH.

OO6mas XapakTepucTHKa 31eMeHTOB [VA-rpynnbL. OcoOeHHOCTH CTPOCHHUSI ATOMOB, XapaKTePHBIC CTCTIIEHH OKHCIICHUS. Yrnepon, anio-
TPOTHEIE MOM(HUKALMH, PACTIPOCTPAHEHHE B [IPUPOJE, PUIHICCKUE U XHMHUUCCKHC cBoicTBa. Ancopbuus. Kpyrosopot yriepoja B IpHPOAE.
OKCHIbI yIIIepoaa, HX (U3MUecKUe ¥ XMMHYCCKHE CBOMCTBA, NEHCTBHE HA )KMBBIE OPraHU3MBI, MOJIYHICHUC H NPUMCHCHHE. DKOIOTHYECKHE
IpoGIIEMBI, CBS3aHHBIE ¢ OKCHIOM yriepoa (1V), runoresa [106aIbHOTO TIOTEIIEHUS. KIMMATa, HapHUKOBEI addekT. YToapHas KACIOTa 1 €&
COJH, UX (U3HYECKHE U XHMHIECKHE CBOHCTBA, ITOJYYEHUE ¥ NIPUMEHCHHE. KauecTBeHHas peakius Ha KapOoHaT-HOHEL Mcrnonb3oBaHue Kap-
GOHATOB B OBITY, MEJIMIIMHE, IPOMBIIIEHHOCTH M CEJIBCKOM X03AHCTBE.

ITepBOHAYANBLHbIE OHITHS 00 OPraHUYECKHX BELIECTBAX KaK O COCIMHEHUSX yTIepola (MeTaH, 3TaH, THJIEH, alleTHIIEH, 3TaHOJI, TIHIE-
puH, YKCYcHas KHcioTa). [IpupoaHbie HCTOYHUKH YITIEBOIOPOAOB (YyroJsib, NpHpOJHBIA ra3, HeQTh), IPOXYKTHI HX nepepaboTKH (OeH3UH), HX
pOJIb B OBITY M NPOMBILLICHHOCTH. [loHATHE O OMOIOTHYCCKH BAXHBIX BEIICCTBAX: XKHPaX, OesKax, yrieBojiax — 1 X POJIH B XKHU3HH YE€JIOBCKA.
MarepHanbHOE eIMHCTBO OPraHMYECKHX H HEOPraHHYECKHX COC/THHEHHH.

Kpemnuii, ero ¢pusndeckue H XMMHYECKHE CBOHCTBA, MOMYIEHHE H NPUMCHEHHE. CoenuHeHHus KpeMHus B npupoje. OOuiue npesicras-
nenus 06 oxcune kpemuus (IV) u kpemHueBoH kucioTe. CHIMKATEL, HX HCIIOJB30BAHNUE B OBITY, B IPOMBIILICHHOCTH. BaxkHe#mue CTPOH-
TeJbHEIC MATEPHAIIBI: KEPAMHKA, CTEKIIO, LIeMeHT, 6eToH, xene306eTon. IIpo0iiembl 6e30macHoro HCIoNb30BaHHs CTPOUTEILHEIX MaTepHalloB B
IIOBCE/IHEBHOH KH3HH.

Xumuyeckuii IKcnepumMenm:

M3y4eHHEe 00pasIloB HEOPraHWYECKHX BEIECTB, CBOHCTB CONSHOH KHCTIOTHI, IIPOBEACHHE Ka9eCTBCHHBIX peaxiuii Ha XJIOPHA-HOHBI H
HAGTIOIeHAE [IPU3HAKOB HX IPOTEKAHHS, OIBITHL, OTpaKaromiue Gpu3ndeckue i XUMHIECKHE CBOICTBA ralloreHoB H uX COeTMHEHHUH (BO3MOXKHO
HICIIONB30BAHME BUIECOMATEPHAIIOB), O3HAKOMIIEHHE ¢ 00pa3IaMH XJIOPHIOB (TalloreHHI0B), 03HAKOMIIEHHE C oOpasnamu cepsl H €€ COeInHe-
HASMH (BO3MOYKHO HCIIOJIb30BAaHHE BHJIEOMATEPHANOB), HAOMIONCHHE IIporecca 0GyI/IMBAaHKS caxapa IOJ AHCTBHEM KOHIEHTPAPOBAHHOH



CepHOM KHCIIOTBI, H3yYeHHE XMMHUYECKAX CBOHCTB pa3GaBIeHHOM CePHOI KHCIOTHI, IPOBEJIECHAE KaYeCTBEHHOH PEaKiuu Ha cynbdaT-uoH u
HABTIOIeHHE TIPH3HAKA €6 MPOTeKaH!s, O3HAKOMIICHHE ¢ (PU3HUECKUMH CBOHCTBAMH a30Ta, dochopa 1 UX coeTMHEHHH (BO3MOXKHO HCIIOJIB30-
BaHMe BHIEOMATEPHAIIOB), 00pa3laMu a30THEIX H (pOCHOPHBIX ynoGpenwuii, IoTy4eHne, cCoOMpanue, paclo3HaBaHUe U U3y4eHHE CBOHCTB aM-
MMaKa, IPoBe/ICHHE KaYeCTBEHHBIX PEakiHil Ha HOH aMMOHHUS U docdar-uoH U H3yUeHHe MPU3HAKOB MX MPOTEKAHMS, B3aHMO/ICHCTBAE KOH-
LEHTPHPOBAHHON a30THOH KHCIIOTHI C MEIBIO (BO3MOKHO MCIONB30BAHME BHICOMATEPHANIOB), H3y4YeHHe MOJIENIeH KPUCTAIUIMYECKHX PEIIETOK
ayMasa, rpaguta, GyjiepeHa, 03HaKOMJICHHE C MTPOLIECCOM ancopOIHy pACTBOPEHHBIX BEIIECTB AKTHBMPOBAHHBIM YTTIEM yCTPOHCTBOM IIPO-
THBOTa3a, MOJyUYeHHe, COOUpAHHe, PACIIO3HABAHME U M3yUeHHE CBOMCTB YIJIEKHCIIOTO rasa, NPOBEACHUE KaICCTBCHHBIX peakiii Ha KapOoOHAT
U CHIIHKAT-MOHBI M M3Y4YEHHE IPU3HAKOB HX NMPOTEKaHUsA, O3HAKOMIICHHE C TPOMYKIMEH CHITHKAaTHOM NMPOMBILIICHHOCTH, PEMICHAES SKCIICPH-
MEHTaJIBHBIX 327124 110 TeMe « BaskHeHne HeMeTa/lIbl B HX COCAMHCHUS) .

MeTajliibl H HX COEJHHEHHSA

O6mmasi XapakTEpUCTHKA XHMHYECKHX JJIEMEHTOB — METAIUIOB HAa OCHOBAHMH HX TIOJIOXCHHUT B [leprouueckol cHCTEME XHUMHYECKAX
snementos J1. Y. Menzeneesa i cTpoeHHs aToMOB. CTPOCHHE METAILIOB. MeTanmIayeckas cBs3b ¥ MeTaUIHuecKas KpACTaUIAYecKas permeTKa.
DNEKTPOXHMHYECKHH PSJ HANPsOHKEHUH MeTa/uioB. PU3MUCCKUE U XUMHUYCCKHE cBoiicTBa MeTayutoB. OOIHe crocoObl NOMYyYeHU METAJLIOB.
[ToHATHE O KOPPO3MH METAILIOB, OCHOBHBIE CIOCOOLI 3aIUTHI HX OT KOPPO3HH. Cruiasbl (CTalb, YyTyH, OPATIOMUHMH, OPOH3a) B MX IpHAME-
HEHME B OBITY ¥ IPOMBIILIEHHOCTH.

I1{eno4Hble METAUIBL MOJOXKCHHE B IIepHONUYECKOH CHCTEME XMMHYECKHX SIICMCHTOB JI. 1. MenzeneeBa, CTPOCHHE HX aTOMOB,
HaXOX/IeHHe B npupose. ®Pu3ndyecKue 1 XMMHYECKHE CBOHCTBA (Ha NMPUMEPE HATPHUS U autwst). OKCH/IBI i THAPOKCHIBI HATpUs W Kauwst. ITpu-
MEHEHHE LIETOYHBIX METAUIOB U HX COEIMHCHHUH.

[{enouHO3eMENbHBIC METaJLIBI MArHHH ¥ KAIBIHH: OJIOKEHHE B [TepHOIMYECKOH crcTeMe XUMHYECKHX demeHToB 1. M. Menneneesa,
CTpOEHHE HX aTOMOB, HAXOX/EHHE B npupose. PH3HYECKHE U XHMUYCCKUE CBOMCTBA MarHus U Kaiablus. BakHeHIIHe COSMHCHUS KalbLH
(oxcua, THAPOKCH, conu). JKECTKOCT BOJIBI U crocoObl €€ yCTpaHEeHHS.

AmoMuHHEI: Tonokerue B [leproanyeckoil cHCTEME XUMHYECKHX 3JIEMCHTOB J1. . MenieneeBa, CTPOCHHE aTOMa, HAXOX/ICHHE B ITPH-
pone. PU3HYECKHE U XMMHYECKHE CBOHCTBA AIIOMUHHS. AmdoTepHBIe CBOHCTBA OKCHJIA U THAPOKCH/IA aFOMHHHAA.

YKeneso: monoxenue B [leprodeckoif cucreme xumudeckux iementos JI. M. Menjieneea, CTpOCHHE aTOMa, HAXOKICHHE B NpUpOLIE.
DyaHUecKye H XUMUYECKHE CBOCTRA xene3a. OKCHIEL, Tuapokcrapl H cou xkenesa (1) u xenesa (III), ux coctas, CBOMCTRBA U IOy 4YEHHE.

Xumuueckuii IKCREPUMEHM:

03HAKOMJIEHHE C 00pa3laMH METAIIOB | CIUIABOB, HX (H3M4ECKIMH CBOHCTBAMH, H3y4CHHE PE3YIhTATOB KOPPO3HH METAILJIOB (BO3MOXK-
HO HMCIIONB30BAHIE BHICOMATEPHANIOB), 0COOCHHOCTEH B3aMMOJEHCTBHA OKCH/IA KAIBIAS W HATPHA C BOJIOH (BO3MOXHO HCIOJIb30BAaHHE BHU-
JleOMaTepHaloB), UCCICIOBaHHE CBOMCTB JKECTKOI BOMBI, MPOIIECCa FOPEHHSA XKeyie3a B KUCIOpOAC (BO3MOYKHO HCIIONIB30BAHUE BUAEOMATEPHA-
JIOB), NPH3HAKOB ITPOTEKAHKs Ka4eCTBCHHBIX peaKiiii Ha HOHBI: MarHus, KaIblHsl, alIOMAHHS, IMHKA, XKene3a (II) u xene3a (III), memu (ID),
HaOJOCHHE W ONHCAHUE MPOIECCOB OKPAIINBAaHMs [IAMEHH MOHAMM HATPHs, KU U KalblHA (BO3MOXHO HCIIONb30BAHUE BHICOMATEpHa-



JIOB), WCCTEI0BaHHE aM(OTEPHBIX CBOMCTB THIPOKCHIA ATIOMHHHS M IMIPOKCHIA IMHKA, PEIICHAE SKCICPUMEHTANIBHBIX 3alad Mo TEME
«Baykneiimyue METaJUIbl H HX COCIHHECHHUS.

XuMus H OKpY:Kalomasi cpena

BelecTBa 1 MaTepHanbl B [IOBCEIHEBHO XHM3HH YenoBeka. Be30nacHoe HCIOoIb30BaHUE BEIIECTB U XMMHUCCKHX peaxuuii B ObiTy. Ilep-
Bast IOMOIIIb TNIPH XAMHUYIECKHX 0)KOTax W OTPaBICHHAX.

XuMHUecKoe 3arpsA3HeHHe OKPYXKalolleH cpeibl (MpeenbHas JOIMyCTHMas KOHICHTPAIHs BEIIECTB, anee — ITJK). Pone xumuu B pe-
IIEHHH KOJOTHYECKUX TIpodIeM.

Xumuueckuii IKCHEPUMEHRL:

H3ydeHHe 00pa3oB MaTepHAoB (CTEKIIO, CIUIABBI METAJLIOB, IIOJIMMEPHbIC MaTepHarbl).

MeaxcnpeomemHnuole c6a3U

Peanuzaris MEKIPEIMETHBIX CBsI3€il IPH H3YYeHHH XMMHH B 9 KIIAcCe OCYIIECTBIIAETCS Yepe3 HCIIOTIb30BAHHUC KaK OOIIHX €CTECTBEHHO-
HayYHBIX OHATHIL, TAK M OHSTHI, SBIIMIOMUXCSA CHCTEMHBIMH JUIS OT/ACNBHBIX IIPEMETOB CCTECTBCHHO-HAYYHOIO LHIKIA.

O611He ecTeCTBEHHO-HAyYHbIE NOHITHS: HayuHbIH (axkT, THIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CHHTES, KinaccuduKalys, IepuoIUIHOCTS,
HABITIOIEHHUE, SKCIIEPUMEHT, MOJICIHPOBAHHE, H3MEPEHHUE, MOJIENb, SBJICHHE, IAPHAKOBBIA 3D (eKT, TeXHOOTHs, MaTEPHATIbL.

du3MKa: MaTepHs, aToOM, DIIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKIHMJ, H30TOMbI, PaJMOaKTHBHOCTD, MOJICKYIA, JJIEKTPUIECKUH 3aps,
IIPOBOIHMKH, NOJYIIPOBOIHHKH, JUJIEKTPHKH, (OTO3IEMEHT, BEIIECTBO, TEIIO, 00BEM, arperarHoe COCTOSHUE BEIIECTBA, ras, pacTBOP, pac-
TBOPHMOCTb, KPHCTA/UTHYECKas PEIETKA, CIUIABEI, (PU3HIECKAE BETHUHHBI, STHHULbI ASMEPEHHS, KOCMHICCKOE NPOCTPAHCTEO, IJIAaHETHI, 3BE3-
Jael, ComHIe.

Buonorus: OTOCHHTE3, TbIXaHue, Guocdepa, FKOCHCTEMa, MUHEPATIBHBIC YI00PEHHS, MUKPOIIEMEHTEL, MAKPOIICMEHTEL, NHUTaTENNbHEIC
BEIIECTRA.

I'eorpadus: armocdepa, ruapochepa, MHHEPAIbL, TOPHBIE IOPOJIBI, MONE3HbIE HCKOTIAEMBIC, TOILTHBO, BOJHBIE PECYPCBL.



ILIAHUPYEMBIE PE3YJIBTATHI OCBOEHUS IMTPOI'PAMMBI IO XUMHH HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA-
30BAHMA

JIMYHOCTHBIE PE3YJIBTATBI

JIMUHOCTHBIE Pe3yNIBTAaThl OCBOSHHS IPOrpaMMBl OCHOBHOTO o61ero 0Gpa3oBaHMs JOCTHTAIOTCA B X0e 00yUCHUs XUMUH B C/IMHCTBE
yuebHOW M BOCHOMTAaTENHHOH JEATENBHOCTH B COOTBETCTBHH  C TPAJMIMOHHBIMUA POCCHICKAMY  COLMOKYNBTYPHEIMH M JTyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, IPUHATHIME B obImecTBe MpaBujIaMid U HOPMaMy NIOBEICHHUS U CIIOCOOCTBYIOT MPOIEccaM CaMONO3HAHHMS, CaMo-
pa3sBUTHs H COIMANTH3AIMI 00y JalOIHXCHL.

JIN4HOCTHBIE pe3yNbTaThl OTPaXKalOT TOTOBHOCTE 00y4alomuXcs PyKOBOJICTBOBATHCS CHCTEMOH MO3HTHBHBIX HEHHOCTHBIX OpHeHTaIui
¥ pacIIMpeHue OMbITa JEATENLHOCTH Ha €€ OCHOBE, B TOM THC/IC B HaCTH.

1) IATPHOTHYECKOT 0 BOCIIUTAHUS:

[IeHHOCTHOIO OTHONIEHHS K OTEYECTBEHHOMY KyJIBTYPHOMY, HCTOPHYECKOMY H Hay<THOMY HacJeUIO, IIOHMMAHUS 3HAUYCHHs XHMHIC-
CKOM HAYKH B KM3HH COBPEMEHHOTO OOIIECTBa, CIIOCOBHOCTH BIAJIETh JOCTOBEPHOM HH(OPMAIHEH O MEPEJOBBIX JOCTHKEHUSIX M OTKPBITHIX
MHPOBOH ¥ OTEUECTBEHHOMH XMMUH, 3aMHTEPECOBAHHOCTH B HAYHBIX SHAHHUIX 06 ycTpoHcTBEe MHpa U 00IIeCTBa;

2) rpaskIaHCKOr0 BOCIIHTAHHSA:

IpeJICTABJIEHH O COIMANLHBIX HOPMaX M MpaBUJIax MCHITMYHOCTHEIX OTHOIICHHH B KOJUIEKTHBE, KOMMYHHKAaTHBHOH KOMIETEHTHOCTH B
OOIIECTEEHHO MOJIE3HOM, yueOHOUCCIe10BATENBCKOH, TBOPUYECKOH ¥ JPYTHX BHJAX AEATEIHHOCTH, TOTOBHOCTH K pa3Ho06pa3HOl COBMECTHOH
JESITENGHOCTH TIPH BBITIONHEHAH YJ4eOHbIX, [03HABATENLHBIX 3312, BRIMOIHCHUM XAMITICCKIX SKCIICPHMEHTOB, CO3J[aHHM y4eOHBIX [IPOEKTOB,
cTpeMJIeHHs K B3aMMOIIOHHMAHHIO H B3aMMOIIOMOIIH B MIPOLECCE 3TOi y4eOHOMN eATeNbHOCTH, FTOTOBHOCTH OLCHHBATDH CBOE IIOBEJICHHE H T10-
CTYIIKH CBOHMX TOBapHIIEH ¢ MO3UIMH HPAaBCTBEHHBIX M PABOBBIX HOPM € y4ETOM OCO3HAHHS MOCIIENCTBHH IOCTYIKOB;

3) HeHHOCTH HAYYHOI0 MO3HAHHSI!

MHPOBO33peHYECKHE NPEICTABICHHS O BEIECTBE U XMMHYECKOH PEaKIii, COOTBETCTBYIOIIHE COBDEMEHHOMY YPOBHIO PasBUTHA HayKH 1
COCTABJISIONIHE OCHOBY JUISl IOHMMaHHs CYIHOCTH HAy4YHOH KApTMHBI MHpa, NPEACTABICHIA 06 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BHTHS IPH-
DPOJIbI, B3AMMOCBSI35IX YeJIOBEKA C PHPOIHOH cpejioif, 0 POJIH XHMHH B IO3HAHMH 3THX 3aKOHOMEPHOCTEH;

[03HABATE/IHHbIE MOTHBBI, HAIPABJIEHHEIE HA MONyYEHHEe HOBBIX 3HAHUH 110 XHMHUH, HeoOXoauMble I 00BICHEHHs HaOMOAaeMbIX T1PO-
[IeCCOB ¥ SBJIEHHIT, TO3HABATEILHON, HHQOPMAIOHHOK U YMTATEILCKOM KYJIBTYPBl, B TOM YHCJIC HABBIKOB CaMOCTOSATEBHON paboTHI ¢ y4eo-
HBIMM TEKCTaMH, CIPABOYHOMN JTHTEPaTyPOH, JOCTYHBIMA TEXHUYECKHMH CpEJICTBAMH MH(OPMAIOHHBIX TEXHOJIOTHH;

MHTEPEC K 00YUEHHIO H TIO3HAHMIO, JIH0O03HATENLHOCTD, FOTOBHOCTE H CIIOCOBHOCTE K caM00Opa30BaHMIO, NPOCKTHOM H HCCIIEI0BATEIb-
CKOii IeATeIFHOCTH, K OCO3HAHHOMY BBIOODPY HAIPaBJIEHHOCTH B YPOBHA 00y4eHus B JalbHEHIIEM;

4) popmupoBaHus KyJIbTYPbI 310POBbIL:



0CO3HAHHE LIEHHOCTH JKH3HU, OTBETCTBEHHOTr0 OTHOIIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3/[0POBBIA o0pa3 KU3HH, OCO3HAHHE IO~
CIIEJCTBAN M HENpUATHE BPEIHBIX HPUBBMYEK (YMOTPEONEHHs AJIKOrolis, HAPKOTHKOB, KypeHus), HeOOXOMMOCTH COOJIIOJICHHS TIPABUIL 6e3-
OTACHOCTH [P OOpAIIEHHH ¢ XHMUYECKHMH BEIEeCTBaMH B OBITY ¥ pealbHOH XU3HH;

5) TPYAOBOr0 BOCIIHTAHHS:

HHTEpec K MPaKTHYECKOMY H3YYeHHIO MpodeccHil i Tpy/a PasiuiHOro poja, yBaKeHHE K TpyAy ! pesyJbTaTaM TPYJIOBO# esTeIbHO-
CTH, B TOM YHCIIe HA OCHOBE IIPHMEHEHHs IIPEIMETHBIX 3HAHUH 10 XHMHUH, OCO3HAHHBIH BBHIOOP HHIMBHIYAIbHOM TPACKTOPHH IPOIOJLKEHHA
06pazoBaHus ¢ yIETOM JIHIHOCTHBIX MHTEPECOB H CIIOCOOHOCTH K XMMHH, 0GIIECTBEHHBIX HHTEPECOB M MOTPeOHOCTE, yenenHol npodeccy-
OHANIBHOM JI€ATETBHOCTH H Pa3BHTHS HEOOXOAUMBIX YMEHHM, FTOTOBHOCTD a/IallTHPOBATECS B npogecCHOHAILHOM Cpefie;

6) 9KOJIOTHYECKOI'0 BOCTIHTAHHA:

YKOJIOrMYECKH 1EeNeco06pa3Hoe OTHOIIEHHE K IIPHPOJIe KaK HCTOYHUKY XXHM3HH Ha 3eMyle, OCHOBE €€ CYIIECTBOBAHMUS, IIOHMMaHHUE IEH-
HOCTH 3/10pOBOro ¥ Ge3omacHoro odpasa Ku3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PM3HUECKOMY M IICHXHYECKOMY 310POBBIO, OCO-
3HAHHME [EHHOCTH COBJIIOICHHS IIPABII GE301acHOro OBEJIEHHS NP paboTe ¢ BELIECTBAMH, & TAKKE B CHTYALHAX, YTPOKAIOMHX 3JIOPOBBIO U
JKH3HH JIFOJICH;

CIOCOBHOCTH TPUMEHATE 3HAHHS, T0IyYaeMble [IPH U3YUYCHHH XMMHUH, JUIS PEIICHNS 3a/1ad, CBA3AHHbIX € OKpYJKaroleil IpHpOIHOM cpe-
0¥, JUIS MOBBIIIEHHs YPOBHS SKOJIOTHYECKOM KyJIBTYPBI, OCO3HAHHS 106aTEHOTO XapaKTepa SKOJOTHIECKHX MPobiieM H MyTeH HX PEIICHUs
IOCPENICTBOM METOLOB XHMHH, 3KOJIOTHYECKOr0 MBIIIICHHS, YMEHHS PyKOBOJICTBOBATECA MM B [03HABATE/IbHOM, KOMMYHUKATHBHOH H COLM-
aTbHOH NPaKTHKE.

METAIPEIMETHBIE PE3YJIbTATBI

B cocTaBe MeTanpeIMeTHEIX pe3yJIbTaTOB BBIICISIOT 3HAYHMBbIC UL (bopMHpOBaHUs MEPOBO33peHHUs OOIIEHAYYHBIE MOHATHS (3axom,
TeOopHsl, MPHHIMIL, THIOTe3a, (aKT, CUCTEMa, MPOIECC, IKCIEPUMEHT H JIpyToe.), KOTOPbIE UCIONB3YIOTCS B €CTECTBEHHO-HAYTHBIX y4eOHBIX
TIpeZIMETax ¥ MO3BOJISIOT HA OCHOBE 3HAHWH M3 3THX NPEIMETOB dopMupOBATE TIpe/ICTaBIICHHE O IENIOCTHOM HayYHOH KapTHHE MUPA, ¥ yHH-
BepcabHble yueOHble NeHCTBHS ([103HABATENbHbIC, KOMMYHUKATHBHBIC, peryIaTHBHBIE), KOTOPble 06ecneYnBaoT pOpMUPOBAHHE TOTOBHOCTH
K CaMOCTOSTEIbHOMY NIAHHPOBAHHIO M OCYIIECTBIIEHHIO yIeOHO# ICATENbHOCTH.

IMo3HaBaTeIbHbIE YHUBEPCAIbHBIE yaeOnble AeHCTBHSA

basoBble JJOTHYECKHE JEHCTBHS:

YMEHHS HCIIONB30BaTh NPHEMBI JIOTHYECKOr0 MBIIIIEHHS IPH OCBOCHHH 3HAHMI PACKPHIBATH CMBICI XHMHYECKHX TOHATHH (BBIICIATE
UX XapaKTepHBIe IPU3HAKH, YCTaHABIHMBAThH B3aMMOCBA3D C IPYTHMH IOHSTHIMH), HCIIOJIb30BaTh MIOHATHS JUIA 00BACHEHHS OTIE/IBHBIX (akroB
1 SIBJEHH}, BRIOHpATh OCHOBAHHMS U KPHTEPHH JUIA KIIACCH(HUKALHE XMMUYECKUX BEIIECTB H XMMHHYCCKUX peaxiuii, ycTaHaBIHBaTh IPHIHHHO-
CIIC/ICTBEHHBIE CBS3H MEXIY OOBEKTAMH M3y4eHHs, CTPOUTH JIOTHYECKHE PACCYIICHHS (MHIYKTHBHBIC, IE1yKTHUBHBIE, 110 aHaJIOTHH), JENaTh
BEIBO/JIBI U 3aKIIIOUEHHS,



yMeHHe IPHMEHSTE B IIPOLECCE TIO3HAHMUS OHITHS (IPEIMETHBIE H MeTalpeIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, CIIOTB3Y-
eMble B XMMHH, TIPeoOpa3oBbIBaTh MHPOKO IPUMEHSEMBIC B XUMHM MOJEIIBHBIC TIPEICTABICHHS — XHMHWYECKHUH 3HaK (CHMBOJ 3JI€MEHTA), Xd-
Mirdeckast (opMylia M ypaBHEHHE XHMHYECKOH PEaKiiu — MPH PELICHHH yueGHO-I03HABATEIBHBIX 33/[a4, ¢ YYETOM STHX MOJEIBHBIX IPei-
CTABIIGHHH BHIABIATH ¥ XapaKTEPH30BaTh CYIIECTBEHHDIC NPH3HAKH H3Y4aeMbIX 0OBEKTOB — XUMHUECKHMX BELICCTB U XAMHYECKUX PEAKLHH,
BBISBJISTH OBIIHE 3aKOHOMEPHOCTH, IPUYUHHO-CIICICTBEHHBIE CBA3H M IPOTHBOPEYHS B H3y4acMBbIX IPOLECCAX H SBJICHHAX.

BazoBble HCCIe10BATEIbCKHE IEHCTBHS!

YMEHME HCTIONb30BaTh [OCTABICHHBIE BONPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHHA, & TAKKE B KAUCCTBE OCHOBBI JUI (OPMHUPOBAHHUS
THTIOTE3bI [0 TIPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYIKICHHUIH;

NpHOGpPETEeHHe ONbITa M0 IUIAHUPOBAHHIO, OPraHU3aIlHH M TIPOBE/ICHHIO YICHHHECKHX SKCIEPUMEHTOB, yMeH#e Ha0IIoJaTh 3a X0I0M
mporecca, CaMOCTOATEIFHO POTHO3UPOBATE €T0 PE3YJIbTAT, dopMyHpoBaTh 0GOGIIEHHS ¥ BRIBOBI 10 Pe3yJIbTaTaM MPOBEACHHOTO OMbITA,
HCCIIE0BAHMSI, COCTABIATE OTUET O NPOJIeNaHHoH pabore.

PaGorta ¢ undopmanmei:

yMEHHE BBHIOHpATDh, aHAIM3UPOBATh U MHTEPIPETHPOBATE HHQOPMAIIAIO PA3/IMIHBIX BHJOB U (HOPM IIPE/ICTABICHHUS, NONyHacMyto U3
Pa3HBIX HCTOUHHKOB (HAYUHO-TIOMYIIAPHAs JINTEPaTypa XMMHYCCKOTO COAEPKAHHS, CIIPABOTHBIC noco6us, pecypcsl VIHTepHETa), KPUTHIECKH
OlIEHHBATh IPOTUBOPECUMBYIO H HETOCTOBEPHYIO HHPOPMAIIHIO;

yMeHHe NMPUMEHSTh PasIMYHbIE METO/IbI H 3aIPOChl IIPH TIOMCKE ot6ope MH(OPMAIUKA M COOTBETCTBYIOIIHX JIAHHBIX, HEeOOXOTUMBIX
JUIsi BBITTOJTHEHHs Y4eOHBIX M [03HABATE/IbHBIX 3a/ja4 ONpPeICICHHOr0 THIIA, IpHOOPETEHHE ONBITA B 00IACTH HCIONb30BAHAS nH(popMalHOH-
HO-KOMMYHHKATHBHBIX TEXHOJIOTHHA, OBNaICHHE KyIbTYPOH aKTHBHOTO HCIOJIL30BAHMS PA3IMHbIX TIOMCKOBBIX CHCTEM, CaMOCTOSITENTEHO BbI-
6UpaTh ONTHMANBHYIO (HOPMY IpeJCTaBIeHHs HHYOPMALMHE H HIUTIOCTPHPOBATE PEIIACMBIC 33t HECTOMHRIMH cxemMaMu, JHarpaMMami,
apyrumu GopMaMH rpaduKu B KX KOMOHHAIHAMH;

yMEHHe HCIIOIb30BaTh U aHAM3UPOBATh B IIpoLecce y4eOHOH 1 HCCIIeI0BATEIBCKON JIEATEIbHOCTH HH(POPMAIHMIO O BIMAHHAM IPOMBILI-
JIeHHOCTH, CEJIHCKOTO XO3SHCTBA M TPAHCIIOPTA HA COCTOSHHE OKPYIKAIOLICH IPUPOTHOH CPE/IBL.

KoMMyHHKATHBHbIE YHHBEpPCaIbHbIe yueOHbIe el CTBHS:

yMeHHSI 3/[aBaTh BOTPOCHI (B X0JI¢ IHAN0ra u (WIH) AUCKYCCHH) IO CYIIEeCTBY obcyk1aeMoii TeMbl, HOPMyJIHPOBATH CBOH IIPE/UIOKCHUA
OTHOCHTEJIEHO BEIIOJIHEHHS MIPeIOKEHHOMN 3a/1a9H;

YMeHHs! TIPE/ICTABIATH [OJyYeHHBIC Pe3yIbTaThl MO3HABATE/IbHOH NESTENPHOCTH B yCTHBIX M IMUChMEHIBIX TEKCTax; JeaTh Ipe3eHTa-
IHIO PE3YJIbTATOB BBIIONHEHHUA XHMHYECKOTO SKCIEPUMCHTA (mabopaTopHOro ONbITa, 1TaGopaTopHOH PabOTHI MO MCCIIENOBAHHIO CBOJMCTB Be-
IECTB, Y4eOHOT0 MIPOEKTa);

YMEHUS y4eGHOTO COTPYIAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOHU [I03HABATEIFHON U HCCIIENOBATENBCKON JEATEIBHOCTH IPH pelie-
HHM BO3HHKAIOIMMX NpoOJeM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COITIACOBAHHA no3umuil (06CyXaeHus, 0OMEH MHEHHSMH, «MO3TOBbIC
IITYPMEDY, KOODJIMHALMS. COBMECTHBIX IEHCTBHIA, Ope/ie/leHHe KPUTEPHEB II0 OLICHKE KadeCTsa BBIMIOJIHEHHOH paboTH U JApYyTHE).



PeryiaTHBHbIE YHHBEPCAJIbHbIe yaeOHbIe NeficTBH:

yMEHHE CaAMOCTOSITENLHO OIPEAEISTh ey AEATENIbHOCTH, IIAHHPOBATh, OCYIIECTBILTh, KOHTPOIHPOBATE U [PH HEOOXO0IIMOCTH KOp-
PEKTHPOBATH CBOKO AESTENLHOCTD, BRIOHpATh Hanboee ek THBHEIE crIoco6bl pelleHns yueOHbIX U M03HABaTEIbHEBIX 33714, CaMOCTOATEIbHO
COCTABNISTh MM KOPPEKTHPOBATh IPEIOKEHHbIH aIrOPHTM NeHCTBUH IPH BBIOJHEHWH 3aJaHHH C YYETOM MONy4CHH:A HOBBIX 3HaHUH 00
H3ydaeMbIX OOBEKTaxX — BEIIeCTBAX H PEaKNHsX, OLEHUBATh COOTBETCTBHE MOJTYyYEHHOTO pe3yIbTaTa 3asBJIEHHOM I1€JTH, YMEHHE UCIOIb30BATh
¥ aHAIM3WPOBATH KOHTEKCTHI, Npe/laracMble B YCIOBHH 3a/aHHI.
NMPEIMETHBIE PE3YJIbTATBI
B cocTaBe TpeIMETHBIX Pe3yJIbTaTOB II0 OCBOCHHIO 0053aTEIBHOTO COJEPKAHUSA, YCTAHOBICHHOTO IaHHOM (enepanbHON padoueit mpo-
rpamMMO¥, BBIICIISIOT: OCBOCHHbIE 00YYalONUMHCS HAyIHBIE 3HAHUS, YMCHHUS U crioco6bl eiicTBHi, crenurIecKue [T peaMeTHo obnacta
«XUMHD», BUIBL JEATETHHOCTH TI0 TI0Ty9eHHIO HOBOIO 3HAHHS, €0 HHTEPIPETAIMH, IPEO0Pa3oBaHHIO M IPUMEHCHUIO B pasIiIHbIX yueOHBIX
M HOBBIX CHUTyalHaX.

K xoHiy oOydenus B 8 Kiacce NpeiMeTHBIE Pe3Y/IbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpaxaTh c()OPMHUPOBAHHOCTh Y 00yYAIOIIHXCS
YMEHHH:

e  DACKPBHIBATH CMBIC] OCHOBHBIX XMMHYECKHX MOHATHI: aTOM, MOJIEKYJIA, XHMHYECKHH SIEMEHT, IIPOCTOE BEIIECTBO, CI0XKHOC BEHIC-
cTBO, cMech (OHOPO/IHAS M HEOTHOPO/IHAs), BAJIEHTHOCTh, OTHOCHTENbHAS aTOMHAs ¥ MOJIEKYJIpHAs Macca, KOMHIECTBO BEMIECTRa,
MOJIb, MOJIIPHAS MAcca, MaccoBasi J10Jis XHMUUYECKOT0 3JIEMEHTA B COSAMHCHHH, MOJLIPHBIA 00BEM, OKCHJI, KHCJIOTa, OCHOBAHHE, COJIb,
3NEKTPOOTPHIATEEHOCTD, CTENIEHh OKHCICHHS, XMMHYECKas PEaKius, KIacCHpUKAIus peaKivi: peakini COCAHHEHH:, peaKiiH
pa3sNoXKeHUs, PeaKIi| 3aMelleHH s, PEaKIiui 00MEHa, 9K30- U SHI0TEPMUICCKHUE PEaKIUH, TermmoBoil 3 deKT peakuuu, AAPO aATOMA,
3JIeKTPOHHBIH CIIO# aTOMa, aTOMHAsi OPOUTAIIb, PAIHYC aTOMA, XUMIYECKas CBsI3b, HONAPHAA M HEOJIAPHAs KOBANICHTHAS CBA3h, HOH-
HAsl CBSA3b, HOH, KATHOH, aHHOH, PACTBOP, MACCOBAs [0JIs BELIECTBA (IIPOIIEHTHAs KOHIIEHTPAIHs) B PACTBODE;

e WUIIOCTPHPOBATH B3aHMOCBA3h OCHOBHBIX XHMHYECKHX TOHATUH M NPUMEHSTH STH MOHSTHA MPH ONUCAHHH BELIECTB U MX NPCBPa-
MICHHUH;

e  HCIONB30BaTh XMMHUECKYIO CHMBOJIHUKY [UIsl COCTABICHHS (OpPMYJI BEIECTB 1 YPaBHEHHH XHMHIECKHX peaKIHii;

e ONpeeNaTh BAJIEHTHOCTH aTOMOB JIEMEHTOB B OMHAPHBIX COCMHEHHUAX, CTENEHb OKUCICHUS SJICMCHTOB B OMHAPHBIX COCIUHEHHSAX,
[IPHHAVICKHOCTh BEIIECTB K ONPEAENEHHOMY KJIaccy COe/IMHEHUH o hopmyJiaMm, BUI XHMHWYECKOH CBI3H (KOBANEHTHAs ¥ HOHHAs) B
HEOpPraHu4ecKuX COEMHEHHAX;

e packpheiBath cMbict Ilepumomudeckoro 3akona JI. WM. Menneneepa: 1eMOHCTPUPOBaTh NMOHHMaHHE [IEPHOINYECKOH 3aBHCHMOCTH
CBOMCTB XMMHWYECKHX JIEMEHTOB OT UX NoJoxkenus B [leproudeckoil CHCTEMeE, 3aKOHOB COXPaHEHUs! MacChl BEIIECTB, MOCTOAHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOIO YUSHHUS, 3aKOHa ABOTa/Ipo;

e ONMCHIBATH H XapaKTepH30BaTh TabnuuHyio GpopMy Ileproaudeckoil CHCTeMbI XHMIIECKHX 3IEMEHTOB: pasiHiaTh IOHATHA «ITaBHAA
moarpynna (A-rpymma)» u «mobousas moarpynna (b-rpynmna)», mMaisle u GOoJBIINE NEPHOMIBI, COOTHOCHTE 0003HAYEHHUS, KOTOPHIE



ameroTes B Tabmume «[leproudecKas CHCTeMa XMMIYeckux snementos JI. V. Menjeneepay ¢ 4MCIOBEIMH XapaKTEpHCTHKAMM CTpo-
CHIISL ATOMOB XMUMHUECKHX 3TEMEHTOB (COCTAB H 3apsil spa, obllee YHCIIO 3IEKTPOHOB H PACMIPEIENEHHE X M0 MEKTPOHHBIM CI10-
SIM);

Kk1acch(HIHPOBATE XUMAYECKHE SIIEMEHTBI, HEOPraHHYECKHUE BELIECTBA, XMMHUCCKAE PEaKiii (10 YHCIY M COCTaBY y4acTBYIOIIHMX B
pEaKIHy BEIIECTB, IO TeIoBOMY b deKTy);

XapaKTepu30BaTh (OIHCHIBATE) OOIIME XUMHMYECKHE CBOHCTBA BEIIECTB PasiMYHBIX KIACCOB, MOATBEPIKIasi ONUCAHUE TPHMEPAMH
MOJEKY/IPHBIX YPABHEHHH COOTBETCTBYOIIMX XMMHYECKHX PeaKIui;

[IPOTHO3HPOBATH CBOWCTBA BENIECTB B 3aBUCHUMOCTH OT MX Ka4ECTBCHHOIO COCTaBa, BO3MOKHOCTH NpPOTEKAHNS XHMHIECKHX TIPEBpa-
ICHHHA B pa3IHYHBbIX YCIOBHAX;

BEIYHCISTH OTHOCHTEIBHYIO MOJIEKYJIAPHYIO H MOJISHYEO MACCBI BEILIECTB, MACCOBYIO NOJIO XHMHUYECKOTO SJICMEHTA TO bopmyne
COe IMHEHH S, MAaCCOBYIO JI0JTIO BENIECTBA B PACTBOPE, IIPOBOAUTE PACUETHI [0 Y PABHEHHIO XHMHYECKOH peaKItu,

[IPEMEHSATh OCHOBHbIC ONIEPALIMA MBICTUTENbHOM JSATENLHOCTH — aHATM3 M CHHTES, CPABHCHHC, 06001IeH1Ee, CHCTEMaTU3aIHIO, Ki1ac-
CH(pUKAIHMIO, BHISBICHHE IPHIMHHO-CIIENICTBEHHBIX CBA3CH — /UL M3y UCHHA CBOMCTB BEIIECTB H XMMHYECKHX PEaKIHii, €CTECTBEHHO-
HAYUHBIE METOJIBI IO3HAHHS — HAG/IO/IEHHE, M3MEPEHHE, MOJIENIMPOBAHHE, SKCTIEPUMEHT (peasbHBI H MBICTIEHHBIN);

CIIeI0BaTh NPABHIIAM MOJTB30BAHMS XHMHUECKOH MOCY 10M 1 Tab0paTOpHbIM 0Gopy/I0BaHHEM, a TAKXKE NpaBuiamM 0OpaleHHs ¢ Beme-
CTBAMH B COOTBETCTBHH ¢ HHCTPYKIHMSAMH 11O BBIIOIHEHHIO Ta00PATOPHBIX XHMHYECKHX ONBITOB IO MOJYYCHHIO I coOHpaHuIo ra3o-
06Gpa3HBIX BEMECTB (BOZOPOJA ¥ KHCIOPO/A), IPHTOTOBICHHIO PACTBOPOB C OnpeIeIEHHOH MaccoBOM H0Jed pacTBOPEHHOTO BEIIC-
CTBA, IUIAHHPOBATH U MPOBOAMTH XHMHYECKUE IKCIIEPUMEHTHI O PACIIO3HABAHUIO paCTBOPOB [enouei ¥ KMCJIOT ¢ IOMOIIBIO MH]IH-
KaTopoB (MakMyc, Genondranent, MCTHIOPAHK 1 JpyTHE).

K xoHIy o6yd4eHHs B 9 Kiacce IPEIMETHBIE PE3y/IbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXATh chOpPMEPOBAHHOCTH Y 00y4arOIHXCs

YMEHHH:

PAcKphIBaTh CMBICI OCHOBHBIX XHMHYECKHX [MOHSITHEL: XMMHUYECKHH 3JIEMEHT, aTOM, MOJIEKyJIa, HOH, KaTHOH, aHHOH, ITPOCTOE BEINE-
CTBO, CIIOHOE BEIIECTBO, BAICHTHOCTD, 3JIEKTPOOTPHIIATENLHOCTD, CTENCHE OKHCICHH, XUMHYECKas peakius, XMMHIeCKas CBA3b,
TerioBoit 2hexT peakiuu, MONb, MOJISIPHEIA 06BEM, PacTBOP, dIEKTPOIMTHI, HEIEKTPOIUTEL, SIEKTPOIMTHICCKAN JIACCOITHALINS,
peakiMH HMOHHOro OOMEHa, KaTalu3arop, XMMHYECKOe paBHOBECHE, obpaTHMBlE ¥ HEOOpaTHMBIC DEaKIMH, OKHCIHTEJIBHO-
BOCCTAHOBHTEIbHBIE PEAKIHH, OKHCIHTENb, BOCCTAHOBUTEID, OKHUCIICHAE M BOCCTAHOBICHHE, aJUIoTponus, aMpOTEPHOCTh, XUMHUYE-
cKasl cBA3b (KOBaJIEHTHAs, HOHHAas, MeTajyT4ecKas), KpucTaudeckas pemeTka, Kopposusi METaJIOB, CIUIaBbl, CKOPOCTH XHMHYE-
CKOH peaKIfH, Ipe/Ie/IbHO Oy CTHMAs KOHLEHTparHs ITJK BemecTsa;

HJLTIOCTPHPOBATE B3aUMOCBA3b OCHOBHBIX XMMHYECKHX IOHSTHI U IPUMEHATH TH IOHATHS NPH OMUCAHHH BEIIECTB U HX NPEBpa-
IIEHHIH;

HCIIOJIE30BATh XHMHYECKYH) CUMBOJIMKY JUIS COCTaBICHHS (GopMyII BEIIECTB H YPABHEHHH XUMHIECKHX peaKIyit;



OIIpeIENSTh BAJICHTHOCTD ¥ CTENICHb OKHCIICHHA XHMUHICCKHX »IeMEHTOB B COEMHEHUSX Pa3IHYHOrO COCTaBa, IPHHAICHKHOCTE BE-
IIecTB K ONpe/eIEHHOMY KIIACcCy COeIMHEEHHUH 10 (HOpMyJIaM, BHI XMMUYECKOU CBA3HU (koBaJIeHTHas, HOHHAS, MeTaJuIHyecKas) B He-
OpPraHMYECKHUX COSTMHEHHUIX, 3apsi/l HOHA 10 XHMHYECKOl (opMyJie, XapaKTep Cpe/ibl B BOJHBIX pacTBOpax HEOPraHU4YeCKHX COe/u-
HEHHii, THII KPHCTAIIHYECKOH pelETKH KOHKPETHOTO BEIIECTEA;

pacKpeIBaTh CMBICH [1epHoIMUECcKOro 3aKoHa . V1. MenzeneeBa U IEMOHCTPHPOBATE €ro MOHAMAHUE: OMHUCHIBATE M XapaKTepU30-
BaTh TaOMUHYIO popmy [TepHOMIECKOH CHCTEMBI XUMHICCKAX 3JIeMEHTOB: Pa3/IyaTh MOHATHS «IJ1aBHASA TOArPYIITIa (A-rpynma)»
1 «o6ounas moarpynmna (b-rpymma)y», Majible H GOIBIIHE [EPHOIb], COOTHOCHTh 0003HAYCHHA, KOTOPBIC HMCIOTCA B TIEPHOJMIECKOM
TaBIIMIE, C TUCIOBBIMU XapaKTEPHCTHKAMH CTPOCHHS aTOMOB XHMUHECKHX 37IEMEHTOB (COCTaB U 3apsi Aapa, 001Iee TUCIIO0 HIEKTPO-
HOB M paclipe/ieiieHue UX M0 dJIEKTPOHHBIM CI0sIM), OOBACHATH OOIIHE 3aKOHOMEPHOCTH B H3MCHCHHH CBOMCTB DJIEMEHTOB U HX CO-
eMMHEHH B IIpee/ax MajbIX IEPHOJIOB H TIaBHEIX IIOATPYIII C y4ETOM CTPOEHHS UX aTOMOB;

KIacCA(HUIHEPOBATH XMMUYECKHE JIEMEHTBI, HEOPraHHICCKHE BEIECTRA, XUMHUECKHe Peakiyy (IO THCIy U COCTaBY yIacTBYIOMMX B
pEaKIMe BEIIECTB, [0 TEIIOBOMY 3 deKTy, 0 H3MEHEHUIO CTEIICHEH OKUCICHHA XUMUICCKIX 3JIEMEHTOB);

XapaKTeph30BaTh (OMHACHIBATE) OONIHE U crierUecKue XUMUYECKHE CBOMCTBA IPOCTBIX M CIOKHBIX BELICCTE, MOJITBEP K Aas OIu-
caHMe NpUMepaMH MONIEKYJIIPHBIX H HOHHBIX ypaBHEHUH COOTBETCTBYIOMIMX XUMHICCKHX peakuui;

COCTABIIATH YPABHEHHS HJIEKTPOHTIHICCKOH TUCCOLHAIMH KUCIIOT, mesioyei u coJieil, MoJHbIEe ¥ COKpaIEHHbIE YPaBHCHHA peakuui
HOHHOTO OOMEHA, YPAaBHEHHs DPeaKiui, MOATBEPHIAIOIHX CYIIECTBOBAHHC FeHeTHUECKOM CBS3M MEXJIy BElEeCTBaMH pasIdnIHBIX
KJIACCOB;

PACKpPBIBATH CYLIHOCTh OKHCTHTENIEHO-BOCCTAHOBUTEILHBIX peaxiuii OCpPeICTBOM COCTABJICHHS JJIEKTPOHHOTO GanaHca 3TUX peak-
LM}

[IPOrHO3UPOBATH CBOHCTBA BEIIECTB B 3aBHCHMOCTH OT HX CTpOEHHs!, BO3MOKHOCTH NMPOTEKAHUS XHMIICCKIX npeBpalieHui B pas-
JIMYHBIX YCIOBHAX;

BLIYHCIISITH OTHOCHTEIBHYIO MOJIEKYJISPHYIO U MOJIAPHYIO MACCEHI BEIICCTB, MAacCOBYIO JOJ0 XHMHYECKOT0 3NIEMEHTA IO dbopmyne
cOeIMHEHHS, MACCOBYIO JOJIO BELIECTBA B PACTBOPE, MPOBOAUTD pacuéThl 110 YPABHEHHIO XUMHYECKOH peaKiiH;

COBTIONATD IPABIIIA TIONH30BAHMS XMMIIECKOH nocy ot ¥ 1aGopaTOpHBIM 0OOPY/IOBAHHEM, 3 TAKKE MpaBHIa obOpareHus ¢ Bele-
CTBAMM B COOTBETCTBMH C MHCTPYKIMAMH I10 BBITOJIHCHHIO 71a60paTOPHBIX XMMHYECKAX ONBITOB IO MOTYUCHHIO 1 coOMpaHHuIO ras3o-
06pasHBIX BelEeCTB (aMMHaKa M yTJIEKHCIIOTo rasa);

TIPOBOIMTE PEAKIMH, IIOJITBEPXK/IAIOIIHE KAYECTBEHHEBIH COCTAB PAa3IMYHBIX BELIECTB: PACIO3HABATE ONBITHBEIM myTéM XJIOopHu-, Opo-
MH]I-, HOJM/I-, KapOoHaT-, pocdar-, cHImKar-, cybdar-, THAPOKCHI-HOHEI, KATHOHBI AMMOHHS H HOHBI M3y HCHHBIX METAIIOB, IPH-
CYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPraHHICCKUX BEIICCTE;



1 — aHAJU3 ¥ CHHTE3, cCpaBHeHue, 0000IIeHHe, CHCTEMATH3aINIO, BhI-

® JIPUMCEHATDH OCHOBHBIE OIICpaltiy MBICTUTEIBLHON AEATENILHOCT
aKI.IHﬁ, eCTeCTBEHHO-HAY4YHbIE METO-

SBJICHHE IPHYNHHO-CIICICTBEHHBIX CBS3€H — JUIL W3y CHU CBOMCTB BEIECTB M XMMHYECKHX PE
b1 TIO3HAHHS — HAOJIOIEHIe, H3MEPEHHE, MOJCTTHPOBAHUE, SKCIICPUMEHT (peanbHbLT H MBICIEHHBIH).
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MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

OBPA30OBATEJILHON MPOT'PAMMBI

8 KJIACC

Kon

NpoBEPAEMOIo |

pe3yJibTaTa

1.1

IposepsieMbie NpeIMETHbIE PE3YIbTATELI 0CBOCHHS OCHOBHOIi 00pa30BaTeLHOI POrpaMMbl OCHOBHOTO obmero
oﬁpaaosa}mﬂ

Ho TEME: «HBpBOHa‘IaJII:HLIe XUMHYECKUE ITOHATHS)

.paCKprBaTB CMBIC]T OCHOBHBIX XAMHYECKHX TTOHATHH: aTOM, Monelcyna XI/IMH‘{CCKHI/IV 3JIEMEHT, HpOCToe BEIECTBO,
CIIOJKHOE BEIECTBO, cMech (OHOPOIHAS M HEOJHOPOAHAs), BAICHTHOCTb, OTHOCHTENbHAS aTOMHAsA U MOJIEKyJIIpHad
Macca, KOJIMUECTBO BENIECTBA, MOJIb, MOJIPHAS Macca, MaccoBas 0N XUMUIECKOTO SNIEMEHTa B COCMHCHMIH, MOJISIP- |
HBIH 06BEM, XMMHUUeCKas Peakius, KIacCH(UKaus Peakiuii: peakiui COSMHEHHNS, PeaKii pasioKCHHIA, peaKiuu |
3aMEIIeH s, peaKiii 0OMeHa, K30~ U SHJIOTCPMUUECKHE PEAKLIHH, TerIoBoil 3 (eKT peaknuy, pacTBOP, MAaccoBas 10-

T8t BemeCTBa (HpOI_IeHTHaH KOHneHTpauHsl) B paCTBope

HITIOCTPHPOBATH B3aMMOCBA3b OCHOBHBLIX XHMHYECKHX IIOHATHH U HpI/IMeH}'lTb JTH NOHATHA l'IpH OIIMCAaHWU BEHIECTB H !

e | ux HpeBan.[eHHH
13 7 | HCTONB30BATh XHMHUUYECKY O cnn;ﬁ;)nnxy ILHSTCOT:T;IIEHHH cbopMyn BeTu;c:T; y};;BHC& X;I;F;)KHX peaKuHH
- 1;_ paCKpLIBaTb CMI:IC_JI 3&6}1013 COXpaHEeHHs M%;CCBI BEIIECTR, nocm;c;l; coCTaBa, aTOMgMOHEKyJUIpHOI‘O ytleHHa 3a- |
) i KOHa ABoraapo
1.5 | onpenemrrb Baneﬁaocm aTOMOB DJIEMEHTOB B 6HHEI.prIX COCIUHEHUIX




KnaCCHQJHquOBaTL XHMHYECKHE peaKIIHH (o umucny # COCTaBy y‘-IaCTBYIOHLI/IX B Peaki{y BEHECTB, 110 TeHJIOBOM‘y 3(1)

<beI<Ty) - _

BBIYHCIIATH OTHOCHTGHBHYIO MOJICK}’JIﬂpHYIO u MOJ'ISI]’JHYIO MacCChI BGH,IBCTB

BBIYHCIIATE MaCCOB}’I-O ,E[OHK) XUMHUYECKOI'0 dJIEMEHTA 110 {bOpMy.TIC COCI[HHCHHH

BBIUHCIISATE MACCOBYIO JOJIIO BEUIECTBA B paCTBope

HpI/IMeHHTb GCTECTBCHHOHB.}"IHI:IIS MECTO/IbI NIO3HAHHUSA — Ha6J'II'OILeHHe H3M€p€HI/I€ MOJC/IHPOBaHHE, BKCHCPHMGHT (pe-

aJBbHBIA U MBICJIGHHI:IH)

HO TEeME: «Ba)cheHmne HpeI[CTaBHTCJ'II/I HGOpl"aHI/I‘IECKHX BCIICCTBY

paCKpBIBaTB CMBICJI OCHOBHBIX XMMHYECKHUX TTOHSITHM: OKCUJI, KHCIIOTa, OCHOBAaHHE, COJIb

Ol'IpCI[CJ'IHTI: HpI/IHa).IJIC)KHOCTb BeLlleCTB K OHpC,[[CJIeHHOMy Knaccy COCUHEHHUI 110 Q)opmleaM

2.3 Knaccn@nquOBaTb HeopraHqucxne BEIIECTBA
2- 4 _ XapaKTepH30BaTh (OHHCBIBaTB) obmue Qi;ﬁ;ecxne cBOlicTBa l;ézlz--e:TB paanqux KJIaCCOB, IIO,IITBep}K,L[aFI ONHCaHHE
' npHMepaMHu MO.IIGK}’J'IHpHHX ypaBHeHHH COOTBETCTBYIOLIMX XUMHUECKUX PEaKIMH
_ 5is _ nEfHOE,HpOBaTL CBOICTBa BELIIECTB B 3annéﬁ$§m 0T ﬁx KaquTBeHHor;cocmBa BO3MOHOCTH npOTeKaHHH XHUMHYe-
' CKHX HpeBpaHIeHPIH B Pa3IIUYHBIX YCIOBHUAX
7 - cJIe/IoBaTh MpaBHIaM HOJ‘IB?;OB&HHH?(I/IMI/I‘-ICCKOH nocynoiuﬁninaGOparopHHM 060py;[0BaHHeM a TaKKe HpaBHJIaM 00-
pAIlIEHHs] C BEIECTBAMH B COOTBETCTBHH C MHCTPYKIMSMH IO BBIIOJHEHHIO JIAOOPATOPHBIX XMMHUUCCKUX OIBITOB IO i
2.6 TIOJIYYEHHIO H COOMPaHHIO ra3000pa3HbIX BENIECTB (BOJOPOMA M KUCIOPO/A@), IPHIOTOBICHHIO PACTBOPOB C orpenenéx-
HOM MaccoBoil foyiel PACTBOPEHHOTO BEIECTBa, MIAHAPOBATh M IPOBOIUTH XUMUYCCKHE IKCIIEPUMEHTBI 110 paclio3Ha-
‘ BaHUIO paCTBopOB menoqen M KHCJIOT C HOMOHII:IO HH,I[HKaTOpOB (JIELI{MyC (peHonqrranenH MeTHJ'IopaH}K u J:[pyme)
L 2.7 ” HpOBOJlHTB pacuéTsl 110 ypa;H;:Hmo XUMHYECKOH peaKIuu
1_ : 3 [To Teme: «Hepnozmqecxnu 3aKOH H Hepnommecxaﬁ cHCTEMA XHN;PI‘IGCKI/IX anementos /1. W. MeHneneeBa CTpoeHHe




! S —
aTOMOB. XI/IMI’I‘-{ECKaﬂ CBA3b. OI{HCJ’II/ITCJ'HJHO BOCCTaHOBUTECIIEHEIC pBaI{HHH)) i

S — S - —

paCKprBElTB CMBICTT OCHOBHBIX XHMHYECKHX IMOHATHIH: HﬂpO aToMa, BIIeKTpOHHBI]/I cIIoi aromMa, aroMHas 0p6HTaJ'IB pa—

3.l JIHYC aTOMa, XMMHYECKasl CBSA3b, ITOJISIPHAS M HETOspHasl KOBAJIEHTHAS CBsI3b, JJIEKTPOOTPHLIATEIBHOCTh, HOHHAs CBSI3b,
WOH, KATHOH, aHHOH, CTEIIeHb OKHUCIICHUS
32 N Knacé;&muupOBaTL XHM;IIIECKHC AJIEMEHTEI - N - ) 7
93  omwmcwmath u xapaKTep;:;OBaTL T&6HHHH;/7£677¢]OPMY Hepno;:mqecxou CHCTEMbI XUMHYECKHX snen&éﬁTOB pa3J1anTL 1no-
' HATHA «ITIaBHAS NOATpynna (Arpynna)» H <<H060‘-IHa$I Ho,urpynna (Brpynna)» «Manbie» H ((6OJH>IJ.II/IC)> NEPUOBI
: 4_ _ | paCKpLIBaTb CMBICIT Hepnommecxoro 3akoHa Jl. 1. MeH,ueﬂeeBa JIEMOHCTPHUPOBATh NOHUMAaHUE nepnonnqecxon 3aBH- |
' CHMOCTH CBOMCTB XHMHYECKHX 3JIEMEHTOR OT MX 1oJiokeHus B [lepuoauueckoii cucreme |
- COOTHOCHTB 0607;1{;1;}11/151 KOTOpBIe HMEIOTCS B Ta6mme «[lepuonuyeckas cucreMa XUMHUYECKHX HJIEMEHTOB I[ n
3.5 MeHeneeBay ¢ YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHMSA aTOMOB XMMHMYECKHX 3JIEMEHTOB (COCTaB M 3aps smpa, 06-
Iee YUCIIO SNEKTPOHOB H PACIIpeIeNIeHHAE HX M0 SNIEKTPOHHBIM CJIOSIM)
I _-3.6. ____-;)_ﬁiﬁeﬂensxm ;’;EHGHL OKHCJIGHI/I}I;.HGM;HTOB B GHHapHI:IX coenuHeHHﬂx - - 75
— o — — R S - —]
3.7 OMpEZENATE B XAMHYECKOH CBSI3H (KOBaneHTHaﬂ H HOHH&H) B HeopraHﬂqecxnx COENUHERMIX. |
9 KIIACC
o ) : u I B
. IlpoBepsieMbIe MpeIMETHBIC PE3YJIbTATHI 0CBOEHHS 0CHOBHOI 06pa3oBaTeILHOH MPOrpaMMbl OCHOBHOIO 00-
SPORSREsHOE mero 00pa3oBaHHus
pe3yabTaTa S - . N B
1 ITo Teme: «Bemecmo U XUMHYECKas peaKiusay
| 1.1 | packpeIBaTh c&i_ralcn ocH(;Bm;Ix XMMHYECKHUX MOHATHH: pacTBOp, BﬂékTPOHHTLI HesneKTponHTm aneKTponnmqecxaﬂ




JHUCCOIIHAaIMA, peaKIIHH HOHHOTI'O 06M6Ha KaTEU’II/IBaTOP, XHUMHYECKOE paBHOBeCHe 06paTI/IMBIe 51 HeOﬁpaTHMBIC pe—

AKIMH, OKUCIIHTEIFHOBOCCTAHOBUTEIILHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCICHHE M BOCCTAHOBJIEHHE,
aJIoTponHs, aM()OTepHOCTh, XUMHYECKass CBA3b (KOBaJICHTHAs, MOHHAs, METaUIMYECKas), KpUCTajuIMyecKas pe-

IIETKAa, CILIaBEIL, CKOpOCTI: XUMHYIECKON peaKI.II/IH

I’UIJII-OCTpHpOBaTI) B3aHMOCBSI3b OCHOBHBIX XHMHYECKUX TIOHATHHA H HpHMeHHTL 9TH IIOHATHA HpH ONMCaHHuH BE-

COCTaBIIATE YPaBHCHH:A BJTGKTPOJIHTH'-IGCKOH JUCCOIIHAHH KHCIIOT, mejao4Ye u COJIeH IIOJIHBIE H COKpaIIleHHBIe

pacKpLIiBaTh CyH.IHOCTB OKHCJIIHTCIIEHO-BOCCTAHOBHTEIbHBIX peaKHHH IMOCPEACTBOM COCTABJICHUA BHGKTpOHHOFO Oa-

XapaKTE€pU30BaTh (OHHCBIBaTB) obmue u CHEHH(I)H‘IGCKHS XHMHYECKHE CBOHCTBA HpOCTBIX H CJIOJKHBIX BCIICCTB,

NOATBEPXKJasl ONMHCAaHHE NMPpHUMEPaMH MOJIEKYIJIAPHBIX H HOHHBIX ypaBHCHI/Iﬁ COOTBETCTBYIOIIHMX XHMHYECKHX pEaK-

COCTaBJATH ypaBHeHI‘IH peaKI_[HI/I MOATBEPKIAKOIIHUX CymeCTBOBaHHe reHEeTHYECKOH CBA3H Me)KI[y BCIIECTBAMH pas-

HpOl"HO3KpOBﬂTB CBOMCTEA BEIIECTB B 3aBUCUMOCTH OT HX CTpOCHHA, BO3MOXHOCTH HpOTeKaHPIH XHUMHYCCKHX Hpe-

CJIeIOBaThH MpaBUJIAM IOJIB30BAHMSA XMMHYECKOH nocyﬂon " JIa60paTopH5]M 060py,uona}meM a Takxe l'IpaBPIJIaM

o0pallleHUs C BEIECTBAMH B COOTBETCTBHH C HHCTPYKIHSMH I10 BBITOJTHEHHUIO TAOOPATOPHBIX XHMHYECKHX OIIBITOB

1.2
IIECTB U UX HpEBpaI]IeHI/II/I
1.3 =
YpaBHEHHS peaKHHH HOHHOTO 06MeHa
1.4
JaHca ITHX peaI{HHH
1.5 HpOBOJIPITb pacquLI 1o ypaBHeHmO XUMHYECKOH peaKuHH
2 Ho TeMaM: <<H6MC’I‘aJ'IJ1H U UX COeHHEHUSI» U ((MeTaJIJIBI H UX coe;(HHerm»
2.1
| um‘i
2.2
; JIMYHBIX KJIACCOB
2.3
BpallleHUH B pa3anH51x YCIIOBUSX
2.4
T0 ITOJIyYEHHIO H COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YTJIEKUCIIOrO rasa)
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ﬂpOBO,[[HTI: peaknuy, HO,I[TBEP)K,IIE.I-OU.IHG KauyeCTBEHHBIH COCTaB pa3J'II’I‘-IHbIX BEIIECTRB: paCI'IOBHaBaTL OIIBITHEIM Hy-

TEM XJIOpHJI-, Gpomul, Hoaus, kapboHaT, pocdaT, CUIHMKAT, CyIb(ar, ruAPOKCHIMOHBI, KATHOHbI AMMOHHS, HOHBI |

HSY‘IGHHBIX METaJJIOB, HpHC}/TCTByIOH.[HC B BOJIHI)IX paCTBOan HeopraHqucmx BEU_IGCTB

o Tewe: ((XPIMHH 1 OKpyatomas cpez[a»

paCKprBaTB CMBIC]I OCHOBHBIX XHMHUYECKHUX TTOHSTHH: HI{K BeIIICCTBa KOppOSI/IH METAJIJIOB

IIPUMEHATE OCHOBHBIC OIIGpaI_[HH MBICIUTENIFHOH JIEATEILHOCTH — AQHAJIU3 ¥ CHHTE3, CpaBHeHHB 0606H_ICHPIC CHCTC-
MAaTH3aIlHI0, BEIABJIEHHC NPHYMHHO-CIIEACTBEHHBIX CBSI3EH — IS H3Yy4CHHA CBOMCTB BEHIECTE U XMMHYECKHX pCaK-
I.[Hﬁ, €CTeCTBEHHOHAYYHBIE METOILI TO3HAHHUA — HaG.TIIOI[eHHe, H3MEpEHHEe, MOJICTTUPOBAHHE, SKCIICPUMEHT (peaﬂb-

HBIH U MBICJICHHBIN )



INPOBEPSAEMBIE 3JIEMEHTHBI COAEPKAHUSA

8 KJIACC
Kon_ IIpoBepsiemblii 31eMeHT COJ;:-PJ}.R;I.I.-!HH . ]
1 HepBOHatIaanbIe XAMHYECKHE MOHATHS f
) 1 hli'ilpe?:;{MieT X, Posts XM ﬁ JKW3HH YenoBexa. XHMIs B CHCTEME HayK Tena n Bemec;ge; ®du3nyeckue CBONCTBA BEIECTB. |
. ArperatHoe COCTOSIHUE BELIECTB
12  onsitue o iiéro,uax MO3HAHHUS B XUMHH. ﬁncm?;semecma H CMECH. éh600651 paBILCJICHH}I cMeceit
S S IS S—
v  AToMBI H MOJIEKYJIbl. XHMMHUYECKHE JJIEMEHTEL. CHMBOJIbI XHMHHECKHX DJICMEHTOB. HpOCTBIe U CJIO)KHBIE BEIIECTBA. ATOMHO- ‘
' MOJEKYIPHOE yHeHHe
_1:#__ XHMH‘IGCK&F{ d)opmyna BaseHTHOCTS aTOMOﬁ;-;ﬁ;IEé;(HX BHCM(E_I;'EO_I; 3aK0H Hocﬁ);:;:;ma COCTaBa BEILECTB. OrHocuTensHas |
T aToMHas Macca. OTHocHTeIbHAs MOJIEKYIspHas Macca. MaccoBast ,[[OJISI XHMHYECKOTO 3JIEMEHTA B COCI{HHBHHH |
_15_ ‘“W KosmaecTso ggmecma Mogﬁgﬁpﬂaﬂ Macc;1 BaauMocBs3b KOJINYECTBA, MAaCcChl H '-II:IC.IIa CTPYKTYPHBIX €IHHHIL Beme(?T;:
. Pacuérsl o (l)opmynaM XMMMYECKHX COEIHHEHUH
L6 1 (I)I/I3H‘-I_e(_)KHe W XHMHYECKHE SBIeHus. XuMUIeckas peafcum " e€ HpHBHaI{PI 3a1<0H coxpaHeHHﬂ Macchl BCH.ICC’I:B XI/IMH‘IG_C_K_I(;
’ ypaBHEHHH I{naccncbnkaunﬂ XHUMHYECKHX peaknuii (CoeMHEHHS, Pa3JIOKeH s, 3aMeIeHus], 0OMeHa) |
XHMquCKnH SKCHEPHUMEHT: 3HAKOMCTBO ¢ XHMHYECKOH IOCYA0H, ¢ IpaBHIaMu paboTHI B J'IEI.60paT0pHH " HpHeMaMH oﬁpalt?t:—ﬂ
_ Hus ¢ JaboparopHeIM 000pyJOBaHHEM, H3y4YeHHE M ONHcaHWe (U3MYECKUX CBOMCTB OOpasl0B HEOPraHWIECKHX BELIECTB, |
Ty HaOmoneHne (usndeckux (IJIaBJIeHHE BOCKA, TasHHE JIbJIa, paCTUpaHHe caxapa B CTYIKe, KHIIEHHEe M KOHJEHCAIlMs BOIBI) H |
| |
i XHUMHYECKHX (TOpECHHE CBEYH, IPOKAIMBAHHE METHOI IIPOBOJIOKH, B3aHMOJICHCTBHE Mella ¢ KHCIIOTOH) SBJICHHUH, HaOIoIeHHe H |
i ONHCaHHEe NPHU3HAKOB NMPOTEKAHHA XHMHYECKHX peaxmm (pa3noxxenue caxapa, B3aHMOI[ePICTBHe CepHOH KHCIIOTHI € XJOPHAIOM




6ap1m pasnomelme rpl,upoxcn,ua menu(1l) an HarpeBaHHH B3aMMOJICHCTBHE JKelie3a ¢ paCTBopOM COJIH Me,uH(II) HsyquHe
CIIO0CO0O0B pasJieNieHnst CMecei (C ITOMOIIBI0 MarHuTa, (GUIbTPOBAHKE, BhITAPUBAHUE, TUCTHIIISLNA, XpoMaTorpadus), mpose/e-
HHE OYHCTKH MOBapeHHOH coNH, HaOIIOCHNE U ONKMCAHUE PE3yJIbTATOB IPOBEJCHUS OIBITA, HILTIOCTPUPYIOIEro 3aKOH CoXpa-

HEHHUS MACCEI, CO3JaHHEC MOJICIICH MOJIEKYJI (LUaPOCTEp}KHBBBIX)

BOB,[[}’X — cMech ra3oB. Cocras Bo3ayxa. Kucnoposa — aneMeHT npocme BEIIECTBO. Haxoxc,ueme Kncnopona B npnpo,ue (]m-
3WYeCKHEe H XUMHYeCKHe CBOWCTBA (peakuny roperus). Oxcunpl. [Ipumenenne xucnopona. CrnocoObl MoyyYeHus KUCIOpoaa B

Ha60paT0pHH H NPOMBIIICHHOCTH. Kpyrosopot KHCJIOpOZia B IPHPOJE. O30H — AIIOTPONHAA Mogmbmcauuﬂ KHCJIOPOIA

Temosoii 3(1)(1)61(1‘ XHMHYECKOH peaKiiH, TepMongquCKHe YpaBHEHHS, 9K30- H DHIOTEPMUYECKHE PEaKIiH. TomImBo: yronb

¥ METaH. 3arpﬂ3He3HHe BO3ZyXa, yCHUICHHE apHHKOBOT'O 3¢)¢}el{ra paspyIieHre 030HOBOTO CIIOS

Bozlopon — DJIEMEHT W IPOCTOE BeliecTBO. Haxosnenue Bogopoaa B IpHpOJIE, (bnzprqecme M XMMHYECKHE CBOMCTBA, npnmeHeHHe

(DH3H‘IGCKHG CBOMCTBa BO/IbI. Bo,ua KakK paCTBOpIdTeJIb PaCTBopBI HaCI:IU.IGHHI)Ie W HEHACBINICHHEBIC paCTBopBI PaCTBOPHMOCTI)
BelIecTB B Bojde. MaccoBas o0 BEIIECTBA B pacTBopeE. XuMHYeckHe cBoiicTBa Bojbl. OcHoBaHus. Poib pacTBOpPOB B HpHpo,u;e |

H B JKH3HH 4Y€JIOBCKaA. prrOBOPOT BOI[]':.I B anpone 33I])}I3H6HHC HpHpOIlHBIX BOJI. OxpaHa H OYHCTKa HpHpOL{HBIX BOJ

Knaccmbmcaunﬂ HEOPraHWYECKHX COCJIMHEHHUH. OKCH,JZ[BI Knaccmbnxaum OKCHJIOB: coneo6pa3yr01une (OCHOBHI)IE KHCIIOTHEIE,

aM(bOTeprIC) H Heconeo6pa3y101une. HomeHKnaTypa okcHIOB. DH3HYeCcKHe H XHUMHUYECKHE CBOMCTBA OKCHJIOB. HonyquHe

OcroBaHuS. Knaccmimlcaunﬂ OCHOBaHUH: IIEIOYH U HEPACTBOPHMBIE OCHOBAHHMS. HOMCHKJlaTypa OCHOBaHHH. <I)H3p[qecxne u

2 Bakneiimue npeﬂcraﬁmenn Heopraﬂnqecmx BeINECTB
2.1
2.2
2.3
CIIOCOOBI IOy YeHHSI. KHCJIO’I‘BI U COJTH
2.4 MOJIHpHLIH 06’beM ra3os. Pacrle'rm M0 XUMHYECKHUM ypaBHEHHHM
2.5
2.6
OKCHJIOB
2.7 . . .
5 XHMHYECKHE CBOHCTBA oCHOBaHHUH. [ToydeHre ocHOBaHHH
‘ 2.8

\
Kucnotsr. Knaccml)nxaunn KHCJIOT. HOMeHKJIaTypa KHCJIOT. tbnmqecme H XMMHYECKHE CBOMCTBA KHCIIOT. Psm AKTUBHOCTH ‘




2.9

COJIH HomeﬂmaTypa COJIEH. CI)PISI/I‘-IGCKI/IG M1 XMMHYECKHEe CBOMCTBA COJICH. HOJ’[}”—IGHHC coJieH

meTtawioB H.H. BeKeTOBa HonyquHe KHCJIOT

E PSR SR — e —— — .

XHMHeCKHil SKCIIEPUMEHT: KayeCTBEHHOE OIpeleICHHE conepmaﬂuﬂ Kncnopo,ua B BO3JyXe, nonyqeﬁne coGHpaHHe pacno-
3HABaHHE U M3yYeHHe CBOMCTB KHUCIOPOJa, HAOMOAeHHE B3aUMO/IEHCTBHSA BEIECTB C KACIOPOIOM U YCJIOBHS BOSHUKHOBEHHS H
TIpeKparneHns roperns (moxapa), O3HaKOMJICHHe ¢ 00pa3iaMy OKCHIIOB M ONHCAHHE MX CBOHCTB, MOJyYeHHe, COOMpaHHe, pac-
MO3MAaBaHHe H M3yueHHe CBOMCTB Bomopoja (ropeHue), B3aumojeiicteue Bogoposa ¢ okcugom meau(ll) (B03MOXKHO HCIIONB30-
BaHHE BUIEOMAaTEPHAIIOB), HAOMIOAEHHE 00pa3lOB BEIECTB KOJIHYECTBOM | MOJb, HCCIIEN0BAHME OCOOCHHOCTEH PacTBOPCHHA
BELIECTB C Pa3IMYHON PACTBOPHMOCTBIO, IIPHIOTOBICHHE PACTBOPOB C ONPEACTEHHON MacCOBOM J0NICH paCTBOPEHHOIO BEIIE-
CTBA, B3aHMOJICHCTBHE BOJbI C METAIUIaMH (HATPHEM ¥ KaJbIlHeM) (BO3MOXKHO HCIIOJIB30BAHUE BHACOMATEPHAIIOB), OMpe/ee-
HME pacTBOPOB KHCIOT M IIEJOYeif ¢ IOMOIIBIO HHINKATOPOB, HCCIe0BaH)e 00pasoB HEOPTaHUYECKHX BEIICCTB Pa3IMYHBIX
KJIaCCOB, HAOJIIO/ICHHE H3MCHCHHA OKPACKH HHIMKATOPOB B pacTBOPaxX KHUCIOT H INENOoYeH, H3ydeHHe B3aUMOICHCTBHS OKCHIIA
menu(Il) ¢ pacTBOpOM CepHOM KHMCIIOTHI, KUCJIOT ¢ METAJUIAMH, peaKLUi HeHTpalH3alliuy, MoJyYeHHe HEPaCTBOPHMBIX OCHOBA-

HHii, BEITECHEHHE OJHOTO MeTallla IPYTMM M3 PacTBOpAa COJIH, PElIeHHEe SKCIePHMEHTAIbHBIX 3a/a4 110 TeMe «BaxHe#me |

[Tepuoiuyeckuii 3aK0H U Hepno,uw{ecxaﬂ CHCTEMA XHMHYECKUX JIEMEHTOB ,[[ 78 MeHﬂeneeBa CTpoeHHe aTOMOB. XHMqucxaH i

Hemee IIOIIBITKH I(J'IaCCPIberIKaI.IHPI XHMHYCCKHX 2JICMCHTOB. HOHSITHG 0 rpyrmax CXOIOHEBIX 3JIEMEHTOB (LLIGIIO‘-IHBIC H HICIIO'-IHO-

3EMEJIBHBIE METAJLIEI, I'aJIOICHEIL, HHepTHBIC 1'&31)1) :‘)HGMCHTH KOTOpLIC 06pa3onT aM(l)OTCpHBIe OKCHJBI H FII,E[pOKCHJIbI

Hepnonut{eCKHH 3aKOH. Hepno,unqecxaﬂ CHCTEMa XMMHYECKHX 3JieMeHTOB [I. . MeH,ueneeBa Kopomonepﬂom{aﬂ W JUIMHHO-

nepuoHas Gpopmsl [leproaudeckoii cucTeMbl XuMudeckux anemenToB JI.M. Menneneepa. Ilepuossl U rpynmsl. Pu3HyecKui

210 FGHGTPI‘-Ie(ZI{aH CBs3b MG)KIJ;}/ KiiacCaMH HerFaHH‘-IE:CKI/IX COCJIMHEHUH
2.11
KJIACChI HEOPraHU4YEeCKHUX COCTUHEHUMN»
3

cBs13b. OKHCITHTENBRHO-BOCCTAHOBUTEIIBHEIE pealcn;ﬁn
3.1
3.2

CMBICII HOpﬂ)II{OBOI'O HOMCEpa, HOMGpOB nepno,ua H rpyrmbl JJIEMCHTA
33

Crpoenue aroMoB. CocTaB aTOMHBIX smep I/I30TOHLI 3JIeKTp0HI:I Crpoenue 3JIeKTp0HHbe 060110qu aTOMOB IepBbIX 20 xH- J




MHYECKHX 3JICMEHTOB I'Iepﬂommecxou CHCTEMBI II H. MeHI[EJ'ICEBa XapaKTepHCTHKa XUMHYECKOr'o dJIEMEHTA 110 €ro l'IOJ'IO}Ke“

HUIO B Hepnogmqecmn CHCTEME lI . MeHneneeBa

3aI{OHOMCpHOCTH H3MCHECHHA pa,uuyca aTOMOB XMMHYECKHX 3JIEMEHTOB, METAUIHYCCKHUX U HEMETANTHICCKHX CBOMCTEB 110 rpyn—

rnamM M nepruoaM. 3naucHue HepI/IOILH‘{BCKOI"O 3aKoHa 1 Hepnonuqecmﬂ CUCTEMEI XUMUYECKUX JIEMEHTOB JJIs PA3BUTHS HAYKH

Xmmqecrcasl CBSI3b. KOBa.TIeIITHaSX (HOHHpHa}I 15§ HCHOJISIpHaH) CBA3b. SneKTpOOTpHuaTeanOCTB XHUMHYECKUX 3JIEMEHTOB. HOH-

Crenenn oxucienig. OKHCINTEILHO-BOCCTAHOBHTEILHbIE peaKnum. Hpoueccm OKHCJIEHUSI ¥ BoccTaHoBICHHUS. OKUCIUTEIH U

1

XI/IMI/I‘-IGCKHH E)KCHepHMEHT H3}”—I€HI/IC 06pﬂ3LIOB BEIIECTB MCTAJIJIOB U HEMETAJIIOB, B3aUMOOCHCTBHE FH,H,pOKCPIJ_'[a UHKA C pac- |

TBOpaMH KHCJIOT H IIeo4cH, IIPOBEAEHHE OIBITOB, HILUTIOCTPUPYIOMIUX NPHMEPLI OKHCJIIHTEJIBbHO-BOCCTAHOBUTECIIBHBIX peaKI_[HH ‘

Hepnommecmn 3aKOH. l'[epHOJ:LquCKasl cucTeMa XUMHYecKuX snemeHTos J[ M. MeHneﬂeeBa CTpoeHHe aTOMOB. 3aK0H0Mep-

HOCTH B H3MEHEHUH CBOMCTB XHUMHUYECKHX JJIEMEHTOB NEPBEBIX 'I'péX NEPHOIO0B, Kalud, KaJblHUsd U HX COE!)II/IHGHHH B COOTBET- |

CTBHUH C IIOJIOKEHHUEM 3JIEMEHTOB B HCPHOHH‘ICCKOH CHCTEMEC U CTPOCHHEM HX aTOMOB

CTPOGHI‘IG BEIIECTBA: BHILI XHMHYECKOH CBA3H. THI'H:I KpHCTEU'[J'II/I‘-IeCKHX peIJ_ICTOK 3aBHCHMOCTEh CBOMCTB BEIIECTBA OT THIIA |

34
31 HpaKTHKH II H MenneneeB — yquLm U IPaKJIaHUH
1 3.5 ‘
L | Has CBA3b
‘ |
! 3.6
BOCCTAHOBUTEIIH
3.7
(ropeHHe peaKLlHH paS.TIO)KeHHH COBJIHHCHHSI)
9 KJIACC
Kon HponepﬂeMbm JIEMEHT CO/IePKAHHS
1 BemectBo 1 XMMHYECKas pEaKIIHsL. HOBTOpeHHe
—
; 1.1
| )

KPHMCTAIIMYECKOH PEIIETKA M BHA XMMHYECKOH cBs3u. Knaccupukauus 1 HOMEHK/IATYpa HEOPraHMICCKHX BEIICCTB (Mexy- |




Hapo,’lHElﬂ Hu TpI/IBHaJIBHa}I) XHMHWYeCKHe CRBOMCTRA BEIHICCTB, OTHOCAIIUXCA K paanquM KJj1accaMm HCOpFaHH‘-IeCKHX COC,[{HH€=

HHH, TeHETUYECKas! CBI3b HeopFaHH‘{CCKI/IX BECHICCTB

Knaccmbnxauuﬂ XUMHYECKHX PEeaKIHii 110 pa3JIH‘5[HBIM HpHSHaI{aM (no tmcny ¥ COCTaBYy yqacmylomux B peaxuﬁn BEINECTB, 110
TemropoMy 2QQPEKTY, Mo H3MEHEHHIO CTEMEHEeH OKHCIEHUs XUMHYECKUX 3JIEMEHTOB, 110 OOpaTHMMOCTH, 110 YYaCTHIO KaTaau3a-

Topa) JK30- ¥ QHHOTEpMH‘IeCKHe peafcunn TepMOXHMquCKHe ypaBHEHHS. HOHHTHe 0 CKOPOCTH XHMHUYECKOH peaKiuu

‘4;

1.5

1.6

1.7

TousTie 06 ﬁﬁpqmmmx I HeOOPATUMBIX XTIMITUCCKIX PEAKIIHAX. ﬂonsmie 0 TOMOTEHHBIX U reTeporemILIX peakmusx. [Tous- |

THC O XHMITHUCCKOM pABHOBCCIIIL THKTOPI{I, BIIIATOHIHC HA CKOPOCTH XITMHYECKOit PCaKOuH M ITOJIOKECHUE XUMHYICCKOI'0O paBHO-

BECHuA

OKI/ICHI’ITGJIBHO BOCCTAHOBHUTECJIBHBIC peal{uﬂu BJIGKTIJOHHI)IH 6aJ1ch OKHCJIHTENIbHO-BOCCTAHOBHTEIIbHOU peaKHHH COCTaBJIe—

HHE ypaBHCHI/II/I OKHCJIHTCIIEHO-BOCCTAHOBHTEIILHBIX peaKHHH C MCIIOJIb30BAHUEM METO1a BHCKTPOHHOFO banmaHca

TeOPI'IH BHGKTPOHHTH'{GCKOH JUCCOILHAlHH. :')JIeKTpOJ'IHTbl H HeBHeI{TPOJ'lI'ITbI KaTHOHbI AHWOHBL. MeX&HHBM JUCCOIHalluH

BELNECTB C Pa3IMYHBIMU BHIAMH XHMHYecKoH cBsizu. Crenenpb muccouuanuu. CuiibHble M caadble 27eKTPOIUThL. Peakiun HoH- |

HOro obMeHa. YCJIOBHS IPOTEKAHMS PEAKIHii HOHHOrO 0OMeHa, MOJIHBIE U COKPAINEHHBIE HOHHBIE YpaBHEHHs peakuuid. CBOH- |

CTBa KHCIJIOT, OCHOBaHHI H COJIEH B CBETE HpC,E[CTaBJleHI/Iﬁ 00 BHCKTPOJIHTHLIBCKOffl JHCCOLHAIlHH. KauecTBeHHBIE peaKnHH Ha |

HOHBEI. HOHS[THC 0 FPIJIIJOJIHSC coJieit

XI/IMI/I‘-ICCKHH 3KCHepHMCHT O3HAKOMJICHHE C MOJICIIAMHA KpI/ICTaJ'IJII/I‘IeCKHX peI.HeTOK HCOpl"aHH‘{eCKHX BCILIECCTB — METAJIJIOB U
HEMCTAJLIIOB (rpa(bHTa H anMa3a), CJIOKHBIX BEHIECTB (XJ'IOpH)la HanI/ISI); HCCIICIOBaHUEC 3aBHCHMOCTH CKOPOCTH XHUMHUYECKOMN
PCaKkIuu OT BO3JIEACTBHA Pa3JIMYHBbIX ll)aKTOPOB; HCCIICIOBAHHE DJICKTPOIIPOBOAHOCTH pacTBOPOB BEIIECTB, MMponecca TUCCOLH-

alliy KHCJIOT, HIeJIouer U conei (BOBMO)KHO HCIIOJIL30BaHHC BI/IJIGOMaTCpHaJIOB); MIPOBCOCHHUE OIBITOB, HIUTFOCTPHPYIOIIHX TIPH-

3HAKM NPOTEKAHHS Peakiuii HOHHOro obMeHa (0Opa3oBaHHE OCajKa, BBIIENEHHE raza, 00pa3oBaHHE BOZBI); ONBITOB, HILIO- |

CTPHPYIOLIHX INPHMEPLI OKHCIHUTEILHO-BOCCTAHOBUTEIIBHBIX peaKumTI (FOpCHHﬂ, peaKnuy pa3jlIoXCHHI, COC,I[I/[HGHPIH); paciio-

3HaBaHHC HCOpFaHH‘ICCKHX BEIIECTB C HOMOIIII:IO Ka4€CTBCHHBIX peaKU,PIH Ha HOHBI, peHICHI/IC 3KCHCpHMeHTaJIBHBIX 3a,uaq

adl

HemeTamibl 1 UX COeTHHEHHUS




—— S —
| \ Oﬁmaﬂ XapaKTepHCTHI{a rajloTeHOB. OcoGeHHOCTH CTpoeHHsI aTOMOB, xapaKTepHr,Ie CTENEeHH OKHCIEHHUS. CTpoeHHe H @HSqu—

CKHEe CBOiicTBa IIPOCTBIX BEUIECTB — I'aJIOrCHOB. XuMHUUecKHe CBOMCTBA HA NpuMEpE XJopa (BBB.I/IMO,[[CI/ICTBHC ¢ MeTajylaMH, HE-

2.1
| MeTalnaMH, menogamu). Xiaoposomopos. ConsHas KHCIOTa, XHMUYECKHE CBOHCTBA, TOJTy YCHAC, TPHMCHCHUE. JleiicTBHE XJIOpa

H xnopoxao,uopona Ha Opl"aHI/ISM YCJIIOBCKA. Ba}KHeHIHHe XJIOpUABI H HX H&XO}KI[CHHE B npnpone

e ‘ 06ma5{ XapaKTepUCTHKA JIEMECHTOB VIA -TPYIIIBL OcoﬁeHHocm CTPOEHHS aTOMOB, xapaKTepHme CTETIEHH OKHCIIEHHMSL. CTpoe- i

HHE U (PH3MYECKIE CBOMCTBA MPOCTHIX BELIECTB — KUCIIOPO/JA U CEPBL. AJUIOTPOIHEIE MOMGHKAIMA KICIOPOIa B cepbl. XUMH- |

i geckue cBoiicTBa cepbl. CepoBOOPOJ, CTPOCHHE, PU3MUECKHE H XUMIYCCKHE CBOHCTBA. Oxcuipl cepbl Kak MPeJICTaBUTEIH

‘ ! KHCIOTHBIX OokcmnoB. CepHas KHCoTa, QH3MUECKHE H XHMHYECKHE CBOMCTBA (0OmIME Kak NMpeicTaBHTENd Klacca KHCIOT i

crenuprIeckue). XHMHIECKHE PEaKIHH, JIEXKAIIUe B OCHOBE NPOMBIIIICHHOIO crioco6a moNydeHus cepHoi kucnoTel. [Iprume-

; penue. COMM CepHOM KHCIOTHI, KAYECTBEHHAs PEaKIus Ha Cylbpar-HoH. HaxomaeHue cepbl 1 e& coepuHeHui B nupupone. Xu-

| MHYECKOe 3arps3HEHHE OKPYIKAIOLieid CPelbl COSMMHEHHAMI Cephl (KHCIIOTHBIE JIOK/IM, 3arps3HCHUC BO3/LyXa H BOJIOEMOB),
CIocoOBI ero Hpe,n()TBpalueHHﬂ

| - ﬂ' O61uaﬂ xapaKTepHcha 35eMeHTOB VA- rpyHrILI OCO66HHOCTI/I?I‘IJ06HI/IH aT(EB xapam;me CTeHe;H OKHCJICHHSL. A30T |

pacIpocTpaHeHue B puposie, QH3MYeCKHe H XUMUYECKHe CBOHCTBA. KpyroBopoT a3oTa B IPHPOJIE. AMMHuaK, ero (pu3HYECKue 1 |

XHMHYECKHE CBOFCTBA, TIONyUCHH e i npuMeHenue. COli aMMOHHS, HX QU3MYECKIE U XMMUUECKHE CBOHCTBA, IPUMCHCHHC. Ka-

23 | YECTBEHHAS PEAKIMsS HA MOHBI AMMOHHsA. A30THast KHCIOTa, e MOIyeHHE, (bHE3MUecKHe U XMMHYECKIEe CBOHcTBa (00MIHIE Kak
TIpeJICTaBUTENs Kiacca KUCIOT U cnenmpuieckue). MenonkzoBanue HATPATOB U coJieil aMMOHMS B KauecTBE MHHEpaTbHbBIX
yno6penuii. XMMHUECKOE 3arpA3HEHHEe OKPYXKAKONIEeH Cpelbl COCTUHEHUAMHI a30Ta (KUCIIOTHBIE JIOXKIH, 3arpA3HCHIE BO3YXa,

[IOYBBI H BO,[[OBMOB) 1

(I)OC(bop, aﬂnorponﬂme Monml)HKauHH docdopa, cl)mnqecme Y XHMHYECKHUE CBOMCTBA. Ochm cbocq)opa(V) u q;ocq)opﬂaﬂ KHc- f

J0Ta, (bnmquKHe M XUMHYECKHE CBOMCTBA, IIOIyYEHHUE. HCHOHB?.O‘B&HHC (IJoccbaTOB B KayecTBe MHHepaJTLHBIX y,t[06peHm1

|
\
1 0611_135{ XapaKTepHCTHKa 3eMeHTOB IVA-TpyInsL Oco6eHH00TH CTpPOEHHs aTOMOB, XapaKTepHBIe CTETNICHH OKMCIICHHS. Vrne-

; pon, aJIIIOTPOIIHble MonH(bHKauuH pacnpocnpaHeHHe B anpo,ue (bnznqecxne H XHMHYECKHE CBOMCTBA. Ancop6up1ﬁ prr()Bo J
i B S N SN SERA — e B Y




2.6

2.8

poT yrieposa B npupoe. OKCHbl yriiepo/ia, uX (pU3HYEeCKHe U XMMHYECKHEe CBOMCTBA, JIEHCTBUE HA JKMBBIE OPraHH3MBL, HOIY- |

YEHUE H MPUMEHEHHE. DKOJOIHYecKHe MpoOIeMBl, CBsi3aHHble ¢ OKcHaoM yriaepoga(IV); runoresa riobanbHOTO MOTEIUICHHS
KJIMMaTa; TapHAUKOBBIH >QdeKT. YroabHas KHCIOTa H e€ COMH, HX (DH3HYeCKHe W XHMHYCCKHE CBOMCTBA, ONyYeHHEe W TIPHMe- |

Henne. KavecTBeHHas peakius Ha kapOOHaT-uMOHBHL Vcmonb3oBamue KapOGOHATOB B OBITY, MeNHMIIMHE, MPOMBIIIICHHOCTH H

CEJILCKOM XO035iCTRE

yriaepoja (MeTaH, 9TaH, STHUJICH, alleTHIIEH, 3Ta-

IlepsoHavanbHbIe NOHATHS 00 OPraHUYECKHX BEIIECTBAX KAK O COEJIMHEHUAX
HOJI, IIIMIIEPHH, YKCYCHas Kuciaora). X cocraB u xumudeckoe ctpocHue. IToHsaTre 0 OMOMOrHYecKH Ba)KHBIX BEIIECTBAX: HKH- |
pax, Oelkax, yrieBojax — H HX POJH B JKH3HH YeJOBeKd. MaTepHalbHOE €IHHCTBO OPraHMYEeCKUX H HEOpPraHUYeCKHX

COECIHHCHUH

Kpemuuit, ero ¢usuyeckde u XHMHYECKHE CBOWCTBA, IOMydeHHE W mpumeHenue. CoenvHeRHs KpeMHHS B mpupoze. Obiue

npencrasicHus 00 okcuie KpeMHEA(IV) H KpeMHHEBO# KucnoTe. CHITHKATEL MX HCIOJNB30BAHUE B OBITY, MEMIIMHE, TPOMBIII-
JIEHHOCTH. BakHeHIue cTpouTenbHbIe MaTEPHAIBL: KEPAMUKA, CTEKIIO, IIEMEHT, 6eToH, kene300eTon. ITpobaems! Ge30acHoro

HCIIOJIb30BAHMS CTPOUTEIBHBIX MATEPHATIOB B IIOBCEAHEBHOM YKH3HH - !

XHMHYECKUH 9KCIIEPUMEHT: H3ydeHHe 0OPa3IOB HEOPraHHYECKHX BEIIECTB, CBOHCTB COMSHON KHCIOTHI; MPOBEICHHE Kaue-

CTBCHHBIX PeaklHi Ha XJIOPHI-HOHBI H HAOMOIeHHE IPH3HAKOB UX TIPOTEKAHHSL; ONBITHI, OTPaXkaoIie (PU3HUECKUE H XUMHYe-
CKHE CBOMCTBA raJIONCHOB H HX COEIHHECHHH (BO3MOMKHO MCIIOJIB30BaHHE BHACOMATEPHAIIOB); O3HAKOMJIEHHE C 00pa3IaMu XJIo-
PHIOB (TAJIOI€HH/IOB); O3HAKOMIICHHE ¢ 00pa3laMH Cepbl H €€ COCIUHEHHIMH (BO3MOXKHO HCIOJIb30BAaHHE BHIEOMATCPHAIIOB);
Habmofenue mpouecca oOyrIHBaHUI caxapa MOJ JeHCTBHEM KOHIIEHTPHPOBAHHOH CEPHOH KHMCIOTHI; H3YUEHHE XHMHUECKUX |
CBOHCTB pa30aBICHHON CepHOH KHCIOTEL, IIPOBEJCHHEe KA4YeCTBEHHON PeakIuHd Ha cynb(arT-HOH M HaOJIIO/eHHe IpH3HAKa of

TIIPOTEKAHHS; 03HAKOMIICHHE C (DH3MYECKUMHE CBOMCTBaMH a301a, pochopa H MX COeuHEHHH (BOZMOXKHO HCIOIB30BAHHE BH- |
JleoMaTepualoB), 00pa3namu a3oTHBIX H GocOPHEBIX yI0OPEHHIT; 10Ty YeHHe, COOUpaHKe, PACTIO3HABAHHE H H3yYeHHE CBOHCTB |
aMMHUaKa; IIPOBE/ICHHE KaUYeCTBEHHBIX PEaKIMi Ha HOH aMMOHHA B (Gocdar-HoH U M3yYeHHE IMPU3HAKOB HX [IPOTEKAHMs, B3aH-

MOJCHCTBHE KOHICHTPHPOBAHHOH a30THOM KHCIIOTHI C MEZIBIO (BO3MOXKHO HCIIONF30BAHUE BHICOMATEPHAIIOB); H3yYeHUE MOJIC-




B

IIECTB aKTHBHPOBAHHBIM YIIIEM U YCTPOHCTBOM IIPOTUBOIasa; MoJlyueHue, coOupaHue, paclio3HaBaHWe M U3y4eHHEe CBOUCTB yI-

JIEKHCIIOI'O Tras3a; IMpOBEIACHHUC KAaUCCTBCHHBIX peaKum“{ Ha Kap60HaT- H CHIIMKaT-HOHBI H H3YYCHHEC IIPU3HAKOB HX IIPOTCKAHHA,

e KpI{CTaJ'IJ'IH‘-IeCKI/IX pCIJ_ICTOK ajiMasa, T’pa(l)HT'd (byﬂnepeHa O3HAaKOMIJICHHE C IIPOHECCOM a,ucop6um1 paCTBopeHHBIX BEC- |

O3HaKOMJICHHE C nponyxuneﬁ CHJIMKATHOU IMPOMBIIITICHHOCTH, PCIICHUE JKCIICPHUMCHTAJIBHBIX 3adav IIO0 TEME «Baxne#nmue

HCMCTaIJIBI H HX COC)],PIHCHI/IS-I))

(%]

MeTaJUIBI H UX COCTHHCHHA

Bl

3.2

OGH.I&H XapaKTCpPpHUCTHKA XUMHYCCKHX JJICMCHTOB — METAJIJIOB Ha OCHOBAaHHH HX ITOJIOJKCHHA B HepHOI[H‘-IGCKOﬁ CHUCTEME XHMHU-
YECKHX JJIEMCHTOB ,[[I/I MenneneeBa u CTpOCHHA aTOMOB. CTpOeHI/IG MeTaIoB. MeTannudeckas CBA3b H METa/UIHUECKas KpH-

CTaJl/IHYECKasA pCH_IéTKa. BJIGI{TpOXHMI/ILIeCKHﬁ pAaa Hal'IpH}KBHHﬁ METAJIIIOB

DUINICCKIE U XUMUTECKHE CBOHCTBA METATIOB. Oo6ume criocoOs! mmonyyenust MetawioB. [lonsaTue o KOppOBHH METaJJIOB, OC-
HOBHBIE CITOCOOBI 3aIMUTEI HX OT KOoppo3uu. CIUTaBel (CTalb, YyTYH, JOPATIOMHHHE, OpOH3a) H HX MPHMEHEHHE B OBITY U IIpO-

MBIINUJIEHHOCTH

3.3

3.4

AJII'OMHHHI/I ITOJIOKCHHE B HeprIOI[I/I‘IGCKOPI CUCTEME XHMHYCCKHX 3JICMCHTOB I[ H MeHﬂeHeeBa CTpOGHI’IG aroMa; HaxoXJICHHC B

3.5

H_IGJIO‘-IHBIC MCTAJUIBI: ITOJIOKCHHE B HCpI/IO,ﬂH‘{CCKOﬁ CHCTEMC XHMHYCCKHX 3JIEMCHTOB I[H Menjeneena; CTPOCHHUE HUX aTO-

MOB; HaxoXXJIeHHE B IIPHPOAC. Ou3nyeckue U XUMHYSCKHEe CBOMCTBA (Ha IIpUMEPE HATPHA H KEUIPIS[). OKCI/I,I[I:.I B THJAPOKCHIIBI

HaTpHUA U KaJlud. HpHMCHeHI/IC MIEJIOYHBIX METAJIJIOB H HX COGHHHGHI/IH

H_[eJIO‘IHOBGMGJIBHBIe MeTaUIbl MArHUH U Kablii: nojokeHue B [lepuojinyeckoii cucteMe XUMH4eckux aseMenTos JI.M. MeH— ;

u . |
JieJieCBa, CTPOCHHE HX aTOMOB; HAXOMXKIACHHUE B ITPUPO/JIE. duznyeckue U XUMHYECKHE CBOMCTBA MAarHUs ¥ KaJIbIIHs. Baxneiimme |

COB,Z[HH@HHSI KaJIbITHS (OKCHIE, FH,ILpOKCH,[[, COJIH) }KeCTKOCTB BOJIBI H cnoco61;.1 eé yCTpaHeHHH

I[IPHPOJIE. OH3HYecKHe U XUMUYECKHE CBOMCTBA AJlFOMUHHMSL. AM(i)OTepHI:Ie CBOMCTBA OKCHIA U THAPOKCHAA aJIIOMHHHA

}Kene3o MOJIOKEHHUE B HepHOqueCKOH cucreMe xuMudeckux anemeHToB J[.M. Menneneesa; cTpoeHHe aTroMa; HaX0XKICHHE B
npupone. Ouznyeckue ¥ XUMHYECKHe CBOWCTBA ene3a. Okcuubl, rupokeusl U cosm kenesa(ll) u xeneza(lll), ux cocras,

CBOMCTBa U IMOJIy4dYCHHEC



3.7

XI’IMI/I‘ICCKHH 3KCHepHMeHT O3HAKOMIJICHHE C O6p33[[aMI’I MCTAJINIOB B CIIJIaBOB, HX (I)HBH‘IBCKHMH CBOHCTBEIMH H3Y4YEHHE pe-

4.1

4.2

3yJIBTATOB KOPPO3UH METAJUIOB (BO3MOKHO HCIIOIBL30BAHHE BHUCOMATEPHAJIOB), 0COOEHHOCTEH B3aUMOICHCTBHS OKCHIA Kajlb-
M5l ¥ HATPHA C BOJOH (BO3MOIKHO HCITOJIBb30BaHHE BUICOMATEPHATIOB); HCCIIEI0BAHUE CBOMCTB KECTKON BOJIBI; MPOLECCA TOPe-
HHMsl JKeJle3a B KUCIOpoe (BO3MOJKHO HCIIOJIb30BaHHE BHIEOMATEPUAIIOB); TIPH3HAKOB [IPOTEKAHNS KAYECTBEHHBIX PEaKIMi Ha
MOHBI (Maruus, Kajlbllus, AIFOMAHNS, IHHKa, kere3a(ll) u xenesa(Ill), menu(Il); HabmoneHne 1 ONMCAHKE TIPOIIECCOB OKPAIIIH-
BaHH IJIAMEHH HOHAMM HATPHUsA, KaJHs U KaJbIHs (BO3MOYKHO MCIIONb30BaHHE BHICOMATEPHAIIOB); HCCIICI0BAHHE aM()OTEPHBIX |
CBOKMCTB I'MJIPOKCH/IA allFOMHHHSI U THAPOKCHIA [IMHKA; pellieHHe YKCIIePUMEHTAIbHBIX 3a/1a4 10 TeMe « BakHeiiinie MeTauibl 1 |

HX COCOUHCHHUA?

XHMHH u Opr}KaIOHIaH cpeﬂa

HOBHB MaTepHalibl H TEXHOJIOTHH. BemecTsa 1 MElTCpHa.HBI B IIOBCEJIHEBHOM YKHU3HHU YCJIOBEKA. XHUMHS U 3JI0POBLE. Be30na0Hoe |

HCIIOJIb30BaHHE BEHIGCTB H XUMHYCCKHX pCaKHI/II/I B GBITy HepBaﬂ HOMOH_H: INpH XUMHYECKHX OXKOrax H OTPaBJICHHAX |
|

OCHOBBI 3KOJIOTHUYECKOIH FpaMOTHOCTH XHMquCKoe 3arpsA3HEHHEe OKPYIKaromeH cpem,l HI[K Pom, XUMHH B pemeHHH JKOJO- |
rHYeckux npobiem. [IpupoiHbIe UCTOYHUKH YTTIEBOIOPOIOB (YIOlb, IPHPOHEL a3, HedTh), IPOAYKTHI HX MepepaboTKH, HX

poJib B OBITY B HpOMBII.HJIeHHOCTH

43

Xumueckii SKCTIEPHMERT: H3y'eHHe 06pa3110}3 MaTepHa.J'IOB (CTeKno CILIZBEI METAILIOB, IONMEPHEIE M&TepHEUIBI)




IMPOBEPSIEMBIE HA OI'D 1O XUMHWHU TPEBOBAHUS K PE3YJBTATAM OCBOEHHSI OCHOBHO OB-

PA3OBATEJIbHOM IMPOT'PAMMBI OCHOBHOTI'O OBIIET'O OBPA3OBAHMUSI

Kon
NpoBEPAEMOro

TpedoBaHHUs

1

[IpencraBnenue:

IIpoBepsiembie TpeOoBaHHSA K NPeJIMeTHLIM pPe3yIbTaTaM 0a30B0r0 YPOBHS 0CBOEHHSI 0CHOBHOIT 00pa3o-
BaTeJILHOI IPOrpaMMBbI 0CHOBHOTI'0 00mmero oopasoBanus Ha ocaose ®I'OC

O II03HABa€MOCTH SBJICHMH IIPUPOJBI, MOHHMaHUE OOBEKTHBHOM 3HAYMMOCTH OCHOB XHMHYECKOM HAyKH Kak

00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOLIEeH KyJIbTYPbl H MPAKTHYECKOH JEATeIbHOCTH YesIo-

BEKA B YCIIOBHSIX COBPEMEHHOI'O OGLHGCTBE[; IMOHHUMaHHE MECTa XUMHH CpEIH OPYTHX €CTCCTBCHHBIX HAYK

0 Hay4YHbIX METOAax ITO3HAHHA, B TOM YHCJIC DKCIICPHUMCHTANIBHBIX H TCOPCTHYCCKHX MCETOJaX HCCICOOBaHUA
BE€IICCTB H H3YYCHHA XHMHUYCCKHUX peaKuHi‘{; YMEHHE HCIIOIB30BaTh MOOCITH I 0OBACHEHUS CTPOCHHA aTOMOB

H MOJIEKYIT

1.3

2.4

0 cdepax npodeccHOHANBHOI NEeATEIBHOCTH, CBI3AHHBIX C XHMHEH U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHO- |
BaHHBIMH HA JOCTIIKEHUSIX XHMHYECKOH HAyKH, YTO TIO3BOJIUT 00YYAIOIIUMCS PaCCMaTPHBATE XHMHIO KaK ce-
py cBoeii Oyaymieil mpodeccHOHANIBLHOM JesSTEeILHOCTH B CIeNIaTh OCO3HAHHBIH BRIOOP XHMHH KaK MPOQUIEHOTO

IIpeaMeTa IIpH Iepexoae na ypoBeHL CpeIHEr 0 o01mero OGPHSOBHHI/IH

BiiajieHne cHCTEMON XUMHUYECKMX 3HAHUH U YMEHHE ITPUMEHSTh CUCTEMY XHMHYECKHX 3HAHHUU, KOTOPast BKIIKO-

Yaer: i

BayKHeHIITHEe XUMHUYECKHE IIOHSATHS: XUMHYECKHH 3JICMEHT, dTOM, MOJICKYJIa, BCIICCTBO, HpOCTOe H CIIOXKHOE BE-
IIECTBO, OJHOPOJIHAS M HEOJHOPOJHAs CMECh, OTHOCHTENIbHBIE aTOMHAs W MOJIEKYJISPHAs Macchl, KOJIHYECTBO |
BEIIIECTBA, MOJIb, MOJISIPHASL Macca, MOJISIPHBIA 00BEM, OKCHJI, KHCIIOTa, OCHOBAHHE, COJIb (CPEIHSs), XHMHICCKAs |

peaKiiMsl, peakilii COeJIMHEHMS, PEaKIIUU Pa3I0KEeHHs, PEaKIIMK 3aMeIeH s, peakii 0OMeHa, TEIIoBOH 3 dexr




3.1

)

3.3

peakiuM, 3K30- U DHAOTECPMHUYCCKHE PEaKIHH, pacTBOP, MacCoBas NOJIA XHMHYECKOTO 3JIEeMEHTa B COCITUHCHHH,

TeopI/II/I XHMHH. aTOMHO- MOHeKyHﬂpHaH TeOpI’lﬂ TEOpHs 3HeKTpO.HHTH‘-IGCKOI/I ,I[,HCCOIIH&L(I’IH

MaccoBasl JI0JII M IIPOIECHTHAA KOHIICHTpallWs BEINECTBA B pacTIBOpE, sAApO aToMa, BHCKTPOHHBIf‘I CIIOM aroma,
aroMHas op6m‘anb, pazuyc aToMa, BaJIEeHTHOCTb, CTCIICHb OKHCIICHUSA, XUMHUYECKas CBA3b, QJIEKTPOOTPUILIATECIIb-
HOCTB, IIOJIIpHAas | HEMOIsIpHad KOBaJIEHTHasA CBA3b, HOHHAsl CBA3b, MCTAJLUIHYCCKasd CBs3b, KpHCTAJLJIMYECKas pe- :
IETKa (aTOMHaH, HOHHAas1, METaJUTH4YCCKasd, MOHEKYJIHPHEU{), HOH, KaTHOH, aHHUOH, DJICKTPOJMUT U HEIBJICKTPOJIHT,
SJICKTPOJIMTHYECKAd AUCCOIHAIHA, PEakKlih HOHHOI'O O6MEHa, OKHCIIMTEIIEHO-BOCCTAHOBHUTCIILHEIE PCaKIHH,
OKHCJIMTEIb U BOCCTAHOBHUTEIb, OKUCIEHHE M BOCCTAHOBIICHHE, 3JICKTPOJIN3, XUMAYCCKOE PABHOBECHE, 06paTI/[- i

MBIE H H€06paTIfIMI>I€ peaKuHH cxopocrb XUMHUYCCKOH peaKuHH KaTaJu3aTop, H,[[K Koppozm METAJIIOB, CIIIABHI |

s

OCHOBOIIOJIATAKOIIHE 3aKOHEI XHMHH: 3aKOH COXpaHeﬂPIFI MaccChl, HepHO,[IH'-ICCKI/II/I 3aKOH I[ I/I MEHneneeBa 3a-

KOH IIOCTOSHCTBA CoCTaBa, 3aKOH ABOF&I{pO _J

BJIEI,[[BHI/IC OCHOBaAMH XHMHYECKOH l"pﬁMOTHOCTH BKJTFOYAIOIIEHN

yMEHHE HpaBHJIbHO HCIIOIB30BATD H3YUYCHHBIE BEIIECTBA H MaTepHaIbI (B TOM UHCIIE MHHepEU'ILHBIe yﬂo6peHHH
MeTaJUIbl M CIUIABBI, IPOAYKTEI NepepabOTKH IIPUPOIHBIX HCTOYHUKOB YITIEBOIOPO/IOB (YIJisl, IPHPOIHOTO ra3a,
He()TH) B OBITY, CEITLCKOM XO35HCTBE, HA TPOM3BOICTBE H MOHUMAHHUE 3HAUEHHUS KUPOB, OETIKOB, YIIICBOIOB JUIL

OpraHu3Ma 4eJjiOBeKa, YMCHHUE IIPOrHO3UPOBATh BIMAHHE BCHICCTB H XHMHYCCKHX IIPOIICCCOB HA OPraHu3M 4He- |

JI0BEKa ¥ OKPYKalomyIo PHPOJHYIO CPEy g

YMCHHE I/IHTeI'pI{p()BaTb XUMHYCCKHE 3HAHH CO 3HAaHHAMH HPYFHX y‘-Ie6HI>IX HpeﬂMeTOB

HAJIMYHE OIBITA paﬁoTbI c paBJIH‘-IHI:IMH HCTOYHUKAMHA PIH(l’)OpMaIII/IH 10 XUMUH (HaquasI " Hayqﬁo HOH}’JIﬂpHaSI

JUTEpATYpa, CIIOBAPH, CNPABOYHHKH, HHTepHer-pecypcm)

YMEHHE 06T:GKTI/IBHO OLICHHBATH HH(I)OpMaIIHIO O BEHIECTBAx, HX HpeBpaHIBHHHX H HpaKTH‘IeCKOM HpHMBHeHHH |

H YMCHHG HCIIOIB30BaTh €€ ,IIJISI pGIJ_IeHI/IH yqeGHo ITO3HaBaTCJIbHBIX 33,[[8.'—1

|
I
: J
|
|

BJIaI[eHI/IC OCHOBaMH ITOHSTHHHOTO annapaTa U CHMBOJIMYECKOI'0 A3bIKa XHUMHH ,H.TIH COCTABJICHHA (bOpMYJ'[ HE-




opraHquCKHx BEINECTB, ypaBHeHHH XHUMHYECKHX peaKuHH OCHOBAMH XUMHYECKOMN HOMeHKHaTypBI (IUPAC n

1
i
\ TpHBHaJIBHOH)

VMeHHe OGBSCHATE CBA3b MOJOKEHHS HEMCHTA B HepHo,r_IquCKOH CHCTEME C YHCIIOBBIMH xapaIcTepHchaMH
> CTPOEHHS ATOMOB XMMHYECKHX JJIEMEHTOB (COCTAB M 3apsil A1pa, 0OIIee YHCIIO SIEKTPOHOB), PACTIpe/Ie/IeHACM

| ‘ SIIEKTPOHOB 1o 3HepF8TH‘{CCKPIM ypOBHHM aTOMOB MEPBBIX TPEX nepno,uos Kainst 1 Kanblus

HpeI[CTaBJIeHHe 0 nepno,unqecmﬂ 3aBHCHMOCTH CBOHMCTB XUMMYECKUAX 3JIEMEHTOB (pa,z[plyc aroma, 3HeKTp00T-

6 pHHaTeJ'ILHOCTB), MPOCTBIX H CIOXKHBIX BEIICCTB OT IIOJIOKCHHUS DIIEMEHTOB B HepHOIH/I[IeCKOH CHUCTEME (B Ma-

JBIX TIEPHOTAX U TJIaBHBIX nom“pynnax) u :-meKTpOHHoro CTpOEHHS{ aroma

|
|
|
S SNSRI S— S - I

7 : Yme}me KJIaCCI/ICbHHHpOBaTL

S SR I S _ I o 3 e OB |
7.1 | XMMHUECKHE JIIEMEHTHI :

EE : HEOPraHMIeCKHE BEeCTBa . - - -
73 xmwmecwwepeacmmn ' - N

I 8 R YMeHMeﬂenﬂTb - - - _ - |
78.1_“ . 7]3&H6H"1;)CTI;I/I CTeneH;;;f;bneHﬁ;[Tmnﬁ_e;;x BHCMCI;TOB 3ap51)1 HOHA _ - o

}_— | 8.2 | BH/I XUMHYECKOH CBSI3H H THII I{p—HCTa_TIJIH‘-IeCKOI/I CTpYKTypI:I B coe,uHHeme - - :

| . | e P B S S —
83 ; xapaKTep CpeﬂLI B BO,ELHI:IX paCTBOan BeLueCTB (KHCJ‘IOT OCHOBaHHH)

S S EEETEE SR S S B S B IS . — S
| 8.4 1 OKHCJTATEh U BOCCTAHOBHTEID
- 9.__ | 7VM€H—I’I€ XaiJ;.KTepI/ISOBaTB (bmnqeémé " XHMI/I‘-I@EKHC cBoiicTBA: - - - N

: HpOCTBIX BEITICCTB (KHCHOpO,[[, 030H, BO,E[OpO,I{, r‘paq)m anMas, KpeMHUH, azorT, q)occpop, cepa XHOp, HanHPI

KaJTui, Maruui, KaJIBI_IHH AMFOMHHHH, }Keﬂe30)

CJIOKHBIX BEIIECTB, B TOM YHCIE HX BOJHBIX paCTBopOB (BOI1a, aMMHMAK, XJIOpOBO,I[OpOJ_I, CGPOBO,ILOpO,H, OKCHJIBI
" nmpoxcwlm MeTaos [- IIA rpyrm AJTFOMUHHS, Mem{ (II), I.IHHKa xenesa (II u III) OKCH/IBI yrnepoz[a (Mu

e | e S —

‘
—]

O
[\




V), erMHHH (IV), asora " d)ocqhopa (III u V) CepBI (IV " VI) CepHI/ICTaH cepHasi, a30THCTas, a30THasd, (poc-

dopHas, yronpHas, KpeMHHEBas KHCIIOT B HX conn)

IMPOTrHO3HPOBATh U XapaKTCPH30BaTh CBOHCTBA BEMIECTB B 3aBHCHMOCTH OT HX COCTaBa U CTpOCHHS, HpHMeHe-

| 9.3 HHUE BELIECTB B 3aBUCHMOCTH OT HX CBOMCTB, BOZMOXKHOCTDH IIPOTEKaHMs XMMUYECKHUX IIPEBpAIlEHHH B pa3iHy-

HBIX YCJ'IOBI/IHX

10 - YMeHHEe COCTaBIATh MOJ‘IeKy.IIHprIe U HOHHBIE ypaBHeHHH peaKuHH B TOM YHCIIE:
. 10.1 | peakuuii HOHHOTO 06MeHa S o
- _10 2_ a mm_(_)_l-cnl_dgﬁmenmo -BOCCTAHOBHTEJIBHEIX peaKuHH - R
10.3 HnnmCTpprmme XHMH‘IGEKE-@:};E; 1/1_3;/qer_1;1_51x;;1@)13—(r};;_n_1) HBOpI‘aHH'-IeCKHX BEIIeCTB 7
10.4 B noﬁ:riﬁgﬁmaromux TEHETUUECKY IO BBaI:IMOCBHSIa Mﬂ)Klly — - - N
11 o YMeHHe BI:T‘%;CEI;‘;IIPTI;;H;TB pacuéTsl): - N
| i o OTHOCHTENBHYIO MOHEI;}_/;T_I;i;I;yIO %} MOJDII;I;;TI-O MAacChl BEIecTB, MaCCOByIO ﬂonlo;;iwmecrcoro 9JIEMEHTa B CO- |
| . €IMHEHNH
11.2 MaCCOByI-O TOJTEO BemeCT;ﬁi—;_;_);;r;(;Bé_—_mm - o
- 11.3 | KOJIMYECTBO BEIIECTBA H €r0 Maccy, 00hEM ra3oB - o |
. o D 7H()77};};EIBHGHHHM XUMHUUECKUX PEaKIUH U HaXOQUTh KOJMUECTBO BELIECTBA, 06'beM W Maccy peareHTOB ;I;I; flpo-_;
\ . 5 IYKTOB peaKIiuu ;
- 12 B “I_S-J;éneﬂne (3HaHHe OCHOB) - - - |
] ! OCHOBHBIMH METOIaMH Hay‘H:IO;O ;I(;;ﬁaH;IH (Haﬁnmnenﬁe ;;;e;ezﬁe :ncc:,;e};HMeHT 7M0,[[eiJ'[7HPOBaHHe) pu |
12.1 : M3yYeHHH BEIIeCTB U XUMHYCCKUX SBICHUH; yMeHHe chOpMyIHpOBaTH MpoOIEeMy U MPEeIOKUTE IMyTH €€ pe-
.

12.2 5 6e30naCHOH paﬁonﬂ C XMMHYECKHMHU BEIIECTBAMH, XUMHUYECKOH I10CY10H 1 Ha60paT0pHLIM 060py1[0BaHI/I€M




HpaBPU{aMH 66301'IaCH01"0 06p3.H_[eHHH C BemeCTBaMu, HCITOJIL3YCMBIMH B IIOBCEIHERHOHN KH3HH, HpaBHJIElMH I1o-

BeJIeHUS B [EIX COepPEKEHHs 30POBbs U OKPYIKAIOLICH IIPUPOIHON Cpejibl; HOHMMaHHE Bpesna (ONacHOCTH)

123 BO3JICHCTBHS HA JKHBBIE OPraHU3Mbl ONpe/IeIEHHBIX BEIIECTB, CIIOCOO0OB YMEHBIIEHUS U IPEJOTBPAIICHUS HX ‘
i Bpe/HOro BO3/IEHCTBHSI |
o 7173 I HaquHe Hpa_KTH‘ieCKHX H_aBI:II{OB HJ'IaHHpDBaHHH u ocymeCTBneHHﬂ cneﬁ;(;m_nggﬁmnqe@ axcnepHM;:HTOB _-
. H3YUYEHHUE U OIUCAHHE (IJPIBI/IT-ICCK_H;(_C_B-(;IC_’;];_-BELHECTB 03HAKOMJICHHE C (bﬁaneCKHMH U XI/II_VI;IIIBCKHMH sIBJICHH-
| ' SIMH; OIIBITEI, I/IIIH}OCTpPIpyIO]_[II/Ie NpPU3HAKH npOTeKaHm[ XUMHYECKUX peaKI_[HH
13 2 | HS)_/HGHHG cnocoGOB pazJieNIicHHus CMecer _ _ -
o ;33 | anme{c;)pona 71 H;;/EHC €ro CBOICTB; IOJIy4YeHHE BOAOPOJA U H3yqeﬂue ero CBOHCT]?;iﬂgJ;&‘IeHHS
' YIJIEKUCIIOTO I'a3a ¥ H3yYeHHE €ro CBOMCTB; IIOJIy4YeHHE aMMHaKa H H3yYEHUE €r0 CBOUCTB

- 13 4 | ﬁi);;c;;omeﬁue paCTB(;pO_BTHpeTHEJIeHHOI/I Maccogﬁiﬁoiﬁ; pz{é;gop;ﬁﬂoro Beui_e;c_'r;é_ o
: o 135 1 NPUMEHEHHE ;ﬁgﬁkaropOB (nal_cmyca Mem_nopaH}Ka u (l)eﬂompmneﬂﬂa) JUIst onpe,uene_HHﬂ x_apaKTepa cpenm B
' paCTBopax KHUCJIOT U IIeNoueH
: - _ UCCJIeZIOBAHHE M OIMCAaHHE CBOHCTB r;eopraﬂnqecxnx BEIIECTB paanqHHx KJIACCOB; ﬁgsjyifquHe B3aPIMOI[eHCTBHH7_
i 13.6 KHCIIOT ¢ METAUIAMH, OKCHIAMH METAJUIOB, PACTBOPUMBIMH M HEPAaCTBOPUMBIMH OCHOBAHHSMH, COJISIMH; I0JIyYe- |
' HHE HEPACTBOPHMBIX OCHOBAHHIH; BRITECHEHHUE OJIHOIO METAJlIA JIPYTUM M3 PacTBOpA COJIH; HCCIIE/IOBAHUE aM-
| (OoTEepHBIX CBOMCTB T'HAPOKCHIOB AJIOMUHUS H IIMHKA
- 7 Wifaememie 3KcnepuMe;T_a;JE1:1£ -éa,uaq r[;) TG;JIBZM <(OCHOBHBIieili(IIaCiCBI He-o;raﬂuq_e:_éxnx co&ﬁz?ﬁ&nn» <<9n;
I 13.7 TPOJHTHYECKAS JUCCONHAIMsy; « Baxkneliimue HeMeTaqIbl 1 HX COeTHHEHU»; « BakHeIe METalIbl H HX CO- |
i ‘ CIHHCHUSD)
' o 138 ] XUMHYECKHE 3KCHepHMeHTbI Hnnioéiﬁﬁpylomne IpHU3HAKH HpOTeKaHHH pealqmu HOHI-;(;FO obmeHa; Ka‘ICCTBeH-“

. | HBbIC peaKHHH Ha HpHCYTCTByIOIl[HC B BOI[HBIX pacTBOpax MOHBI: XJ’IOpH,[[— 6pOMI/[,H,- HOIIHI[- C}"ﬂb(baT- (I)OC(i)aT—
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Kap60HaT-, CHIIMKAT-aHHUOHEI, THAPOKCH/I-HOHBI, KATUOHBI AMMOHHU, MarHusg, KajlblH:d, alllOMAHHA, menesal

3

(2+) u xenesza (3+), Mmenu (2+), nuHKa

14.1

VMenue:

OpeaCcTaBIsATh PE3YIIBTATHI SKCIIEPHMEHTA B (I)OpMC BBIBOIOB, JTOKA3aTCIIbCTB, I‘pa(}JI/IKOB ¥ TAOIHI[ U BBIABIATH

SMITHPHYCCKHE 3aKOHOMEPHOCTH

14.2

YCTaHaBIMBAThL CBA3H MEKIY pcallbHO HAOIIOJaeMBIMH XHMHYECKUMU SIBIIEHUSAMH H IIporeccaMi, IIpoOruCXo/iia- '

IMMMH B MaKpoO- U MEKPOMHEpE, O0BSACHSITH TPUIHHBI MHOT000pa3Hs BEIIECTB



IMEPEYEHD SJIEMEHTOB COAEPKAHUS, ITIPOBEPSIEMbIX HA OCHOBHOM I'OCYJJAPCTBEHHOM
9K3AMEHE 11O XUMHH

HpOBepHeMbIH 2JIeMEeHT conepmamm

HCpBOHa‘IaJIbele XHMHUYECCKHUE ITOHATHA

ATOMBI H MOHCKYJIBI XHMH‘I@CKHG JJICMCHTBI. CHMBOHBI XUMHYCCKHX 2JICMCHTOB. HpOCTLIC U CJIOJKHBIC BEIIECTBA.

qI/ICTI:IC BCH_IGCTBEI H CMCECH. CHOCOGBI p%ﬂeHeHHH cMmecei

XHMH‘-IeCKaH qoopMyna B&HGHTHOCTB aTOMOB XHMHYECKHX 2J1eMeHTOB. CTeneHb OKUCIIEHUS

33KOH IIOCTOAHCTBA COCTaBa BEIICCTB. OTHOCI/ITGHBHHH arToMHas Macca. OTHOCI/ITGHBH&H MOHGKYHHPHE[H Macca. MB.CCOBE:ISI JOJIA

XHMHYCCKOTO 2JICMCHTA B COCJIHHCHHUH

KoNH4eCTBO 1 BeIIecTBa. Moss. MOJ‘[S{pHaH Macca. MOHHpHHH 0GBEM razos. BSaI/IMOCBHSB KOJIMYECTBA, MAcChl U YHCIIa CprK-

TypHBl'X CAHUHHII BCHICCTBA

(DI/ISI/I‘IGCKHE H XHMHUYCCKHUE ABJIICHHA. XHMH‘IGCK&SI PeaKIug " eé IIPHA3HAKH. 3aKoH COXpaHeHI/Iﬂ MAacCCBhI BCIICCTB. XHMI/I‘IGCKHE }

ypaBHEHHS

HepHO,HH‘-Ie(JKHH 3aKOH. Hepnoxmqecxaﬂ CHCTEMA XUMHYECKHX 3JemeHToB JI.M. MeHneneeBa l_[epHO,ILLI 51 rpynnm (Dnmqe-

CKHH CMBICII IIOPSAKOBOTO HOMepa, HOMEPOB I1€PHO/Ia U IPYIIIBI JJIEMEHTa

CTpoeHHe atoMoB. CoCTaB aTOMHBIX SAZED. 30T Onexrponsl. CTpoeHue 3JIeKTp0HHBIX 060.]10‘-161{ aTOMOB nepBer 20 xu-

Hepnonnqecmn 3aKOH M HepHO,[[H'-IECKaSI CHCTEMa XMMHYECKHX JIEMEHTOB I[ . Menieneena. CTpOCHI/Ie aTOMOB

MHYECKHX 3JIEMEHTOB Hepuonm{eCKOH cucteMsl J[.1. Menieneesa

SHGKTpOOTpHL[aTeJIBHOCTH METAUTHYECKHX H HEMCTALJIHYCCKHUX CBOHCTB) H HX COC,E[I/IHCHPIH B COOTBETCTBHH C IOJIOKCHHEM

BaKOHOMepHOCTPI B U3MEHEHHH CBOHCTB XMMHYECKHX JJIEMEHTOB IMMEPBLIX TpCX HepI/IO,[[OB KaJlusd, KaJIbIIHsA (paﬂuyca arToMOB,




JJIEMECHTOB B HepI/IO,I[H‘IeCKOI/I CHCTEMEC H CTpOBHI/IeM HX aTOMOB

3 | CTpoeHHe BEIIleCTBa
o 31 | XUMHUECKasl CBA3b. KOBBJIGHTH&H_(HOHHpHaH 151 Henonﬂpﬁaﬂ) CBA3b. éII-e_I(TpOOTpHHaTeHBHOCT;(MIIeCKH);_3J’IGM6HT¥ I/IO_I;-

' Hasl CBA3b. MeTa_HJIH‘-IeCKaﬂ CBS3b
: - TI;IIBI KpHCTBJIHH'—IGCKI/IX pemeTOK (aTOMI-I; HOHHas, MeTannﬂqGCKaﬂ) 3aBUCHMOCTh CBOMCTB BEI]I_E_CTBa 0T TUNa Kp_I;'I“aJU%-

' CKO¥ peInéTKH U BUJA XUMHUCCKOH CBS3H |
4 Baxwueiimmue npe,uCTagu;é;H_HeopraHqucmx BEIIECTB. HeMeTaJ:IHbI-I'I__I;I-)_(_CIL)BIIHHCHHFI MeTamis: i ux coennI{éHnﬂir
: __“_I{na_iccnd)mcanﬁﬂ U HOMEHKIIaTypa ESIE&}Q&KHX COCJIMHEHHI: OKCHIOB (conéoé]_a_és;fomne OCHOBHBIE, KHCIOTHBIE raMiq)o; _

4.1 TepHBIE) H HECONeoOpasyoIHe; OCHOBaHHIT (IUENOYH U HEPACTBOPHMEIE OCHOBAHH); KHCIIOT (KMCIIOPOJICOJEpIKAIIIE H OCCKIC-
JIOPOJIHBIE, OIIHOOCHOBHbIe u MHOFOOCHOBHI;IC), coliel (CpeHUX U KUCIIBIX) .
4_2—__6;3:1;16CKH6 ¥ XUMHYECKHE CBOICTBA MPOCTHIX BeIIleCTB HEMETATLIOB: Bo,uopojla xnc;pjfa:_nopoga cep; a30Ta_ (bocq)opa?r- |

' NIepoia, KpEMHHS |

3 Ouznyeckue I'I_)_(I)_IMH‘IBCKI/IG cBOIicTBa HpOCTBIX BGH_[@CTB_MBTEUIJIOB JTUTHS, Harppm IIanI/m Marfus 1 KEUII:III/; ATIOMHHHS, }Kej

‘ Je3a. DIeKTPOXUMHYECKUH psJl HANPSHDKEHUH MeTallsloB |

44 (I)quecm_e-:;;ﬁinqecme CBOIICTBa Bonopo,uHI,Ix coeﬂ;HeHHH HEMETaJIOB: xnopogo,uopo,ua cepononopona ;MHaKa
_—_; 5 . @Hznqecxue 51 XHMHIICCKHe CBOMCTBA OKCHJIOB HeMeTallToB: cepsl (IV, VI), a30Ta(H IV V), (bocmb?a(ﬂl V) yrnepo,ua(ll IV)
' erMHHH(IV) ITomydenue OKCHIA0B HEMETAILIOB
4.6 XHMquCKHe CBOMCTRA 0KCI/I,110I3 M@T&HJEETIAI—IIIA rpynr[ uHHKa, ME,I[H(H) u xemnesa(ll, III) HOH}-/_;IG_I-;I;_I)KCH,HOE iMeTa.]'lJIOB 7
2 XHMHueCKHE CBOHCTBA OCHOBAHMI 1 aMtbOTepme THAPOKCHIOB (HAa IIPHMEPE T'MIAPOKCHJIOB aJII(IMHHI/; ;KCIICSI;. 7 IJ;I/IHI{a)—
| ' Honyqeime OCHOBaHHH U aMcIJOTepHLIx THAPOKCHAOB - o 4
! 48 | OGLLme XHMHYECKHE CBOMCTBA KHUCJIOT: X.]'IOpOBOJIOpO)IHOI/I CGpOBOJ.IOpOI[HOI/I CepHHCTOI/I cepHOH A30THOH, tbocq:sopﬂom kpe J

| | I S S - R




HHUEBOH, yl"OJIBHOH Oc06me XMMHYECKHE CBOHCTBA KOHueHTpHpOBaHHOH CepHOH M a30THOU KUCIIOT. HonyquHe KHCJIOT

HonyquHe co6npaHne pacno3HaBaHHe BOJIOpO,I[a Kncnopo,ua aMMHUaKa, yrneKchoro ra3aBna60paT0pHH

HonyquHe aMMHaKa, cepHOH M Q30THOM KHCJIOT B HpOMbIHJJIeHHOCTH O6H1He cnoco6m HOJIYUEHHUS METAJUIOB

KH&CCH@)HK&HHS{ XUMHYCCKHX peaKumI 10 pa3JIn4HbIM HpPI3H3.KELM I10 tII«ICJ’Iy Hu COCTaBy yT-IaCTB}’IO]J_II/IX B peaKHHI/I BEIOECCTB, HOT

TCHJ'[OBOH atb(I)GKT XMUMHYECKOH peaKuHH TepMOXHMquCKHe ypaBHeHHs. JK30- U 3Hﬂorepanecx<He peaKuHH TepMongHHe-

OKHCHHTGHBHOBOCCT&HOBHTGHBHBIG peaKHHH OKHCHI’ITGJ’[H H BOCCTAHOBHTCIIH. Hpoueccm OKHCJIEHUd M BOCCTAHOBJIICHH.

Teopus SHEKTpOHIrITHIIeCKOI/I JIHCCOTIHATTHH. KaTPIOH]':.I AHHUOHBL. BHeKTponHTm %} HeaneKTpOHmm CHJIBHBIG U cradble 3neKTpo-

Peakiimu noHHOIO obMeHa. YCJTOBHH HpOTeKaHHH peaKHHH HOHHOTI'O OGMGHB IIOJHBIC | COKpaHlBHHBIC HOHHBIC ypaBHeHI/I}I pe- |

BGHICCTBE, H MaTepHalibl B [IOBCEHERBHOM KH3HHU YeJIOBEKA. BESOHaCHOB HCIIOJIB30BAaHHEC BEIISCTB H XUMHYICCKHX peaKHPIH B J1a-

XuMHecKoe 3arps3HeHUe OKPY KaIOLIEH CpeIbl (KHCJIOTHBIG JIOK]TH, 3arp513HeHHe IIOYBBI, BO3JIyXa U BO,IIOCMOB) cnoco6m €ro

4.9 O6mne XMMHUECKHE CBOMCTBA CPETHUX COJICH. Honyqeﬂne coJie
4.10
4.11
1 4.12 FeHeTquCKaﬂ CBS3b Me}KlIy KJlaccaMmu HeopraHquc:KHX COEJIMHEHMIT
- . R _ R ,
\ 5 XHMquCKHe peaKHHH
iL
| 5.1 |
1 TETJIOBOMY B(b(l)eI{Ty, 10 U3MEHEHHIO CTeleHell OKUCIEHH XHMUYECKHX DJIEMEHTOB
52 |
CKHe ypaBHeHH}I
|
93 ‘
| SHeKTpOHﬂbm 6anch OKHCHHTCHLHOBOCCTaHOBIfITeJ'[bHOH PeaKIKH
I )
5.4
JIUTBI. CTeneHL JIMCCOLHAIAH
5.5
aKIHH
R
‘ 6 | XHMHH 31 Oprmanmaﬂ cpe,ua
= —; — S
6.1
OopaTopuu 6BITy HepBasI IIOMOIIb an XHMH'ECKHX 0)KOraX H OTPABICHHIX
6.2

HpeﬂOTBpaH.[eHPIH HpenenLHaﬂ ,ELOHyCTHMaH KOHL[CHTpaI_[HH BGI]_IGCTB (I'II[K) Pom; XMMHH B PEIIEHHH KOJIOTHYECKHX Hpo6neM




YCHJIeHHe HapHHKOBOFO 9¢)¢)eKTa pa3pymeHHe 030HOBOTO CJIOS

i HpHMeHCHHe cepel, a30Ta, q)ombopa yriepona, erMHHH U MX COE/IMHEHHH B 651Ty, MEJIMIUHE, TTPOMBIILICHHOCTH U CENBCKOM |

6.3 xo3giicTBe. IIpUMeHeHe METaJlIoB M CILIABOB (CTallb, YyTYH, JIOPAIIOMHHU, OpoH3a) B OBITY M POMBIIUICHHOCTH HX coeILH— ,

nenwuii. [Touatue o KOPPO3HH METAILIOB, OCHOBHBIE cnoc06m 3ALITE HX OT KOpposuH

HpHpOI[HBIe HCTOYHHKH yrneBozlopo,HOB (yroms, HpHpOILHBII/I ras, He()Th), IPOJYKThI UX nepepa60TKH (6eH3HH) UX POIb B 651Ty

ik H TIPOMBILIUIEHHOCTH
N 7Hep]:’.0_l-lé;laﬂbﬂble HOH;I_TI/ISI 00 opraHquCKHx B@H_IGCTB:E-tX“_KaKﬁeI[HH_G;I_HHX yrnepo,ua (l;leTaH JTaH, BTI;J;CH aLIeTHJ'I_GH ;u{on |
6.5 | [JIMIEPHH, YKCycHas KueoTa). [lonsrae o GHONOTHYUECKH BAKHBIX BEIECTBAX: HUpax, OellKax, yrjieBojiax — ¥ X POJIH B XKHU3HH He-
JIOBEKa 1
7 Pacwre o - - -
71 _"r_ro dpopMyﬂé; XI/IMH‘IGCKH_X COE‘;J_I.HHCHHP‘I* N - 7 - - _ - :
I ’7.2 MaCChl (MaCCOBOH) JIOJTH paCTBOpeHHOI‘O BemeCTBa B pacn;ope - o o - o

7.3 [0 XUMHYECKHUM YPaBHEHUIM
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