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155.1. Pabouas mporpamMma 1o yueGHOMY npeameTty «Xumus» (6a30BbIil ypoBeHb) (anee
COOTBETCTBEHHO — MpOrpaMma II0 XHUMHH, XHUMHSA) BKIIOYACT MOSCHHUTEIBHYIO 3aIHCKY,
coJiepKaHre 00y4YeHHUs, TNTAHUPYEMbIE PE3YyIbTaThl OCBOCHHS MTPOrPAMMBI 110 XUMUH.

HosicHuTeEIbHASA 3aNIMCKA.

155.2.1. IIporpaMma 1o XMMHU Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHUs COCTaBJICHA
Ha OCHOBE TpeOOBaHMI K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa30BaTENIbHOW MPOTrpaMMBbI
OCHOBHOTO o00mero oOpaszoBanms, mpeactaBieHHbIx B PI'OC OO0, a Takke Ha OCHOBE
denepanpHO pabodeil mporpaMMBbl BOCIIUTAHUS U C Y4ETOM KOHIICTIIIMH PENo1aBaHus y4eOHOTO
npeaMeTa «XHUMHEs» B 00pa3oBaTeIbHBIX opranu3amusax Poccuiickoit denepanuu.

155.2.2. Tlporpamma 1o XMMUH pa3padoTaHa C HETbI0 OKa3aHHUs METOIUYECKON TTOMOIIH
YUUTENIO B CO3/IaHUU pabouell mporpaMmbl o yueOHOMY IIPEIMETY.

[Iporpamma 1Mo XUMHUM JHa€T TPEACTABICHUE O LENIX, OOIIeH CTpaTeruu OO0ydeHus,
BOCIIUTAHMUSI W Pa3BUTHs OOYYAIOIIMUXCS CpPEACTBAMHM Y4eOHOro MpeIMeTa, YCTaHaBIIMBAET
00s13aTeNIbHOE TPEAMETHOE COJEpKaHKe, MPEeIyCMaTPUBAET paclipellelieHue ero mo kjaccaM U
CTPYKTYpPUPOBAHUE I10 pa3ziejaM U TeEMaM MPOTrPaMMBbI [0 XMMHUH, ONPEAEIIIeT KOJTMYECTBEHHbIE
Y KQUeCTBEHHBIE XapAKTEPUCTUKU COAEPKAHUS, PEKOMEHYEMYIO [10CIIEJOBATENBHOCTh U3YUEHUS
XUMHUH C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM y4eOHOTO mpoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00YJaIOLINXCS, ONIPEIENIIeT BO3MOXKHOCTH IIPEAMETa ISl peaTn3aliu
TpeOOBaHUIl K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTebHONW MpOrpaMMbl Ha YpPOBHE
OCHOBHOT0 0011ero obpa3oBaHus, a Takke TPeOOBaHUIM K pe3yibTaTaM OOy4YeHHS XUMHH Ha
YpOBHE Liee M3ydeHHUs MpeaMeTa U OCHOBHBIX BUAOB Y4eOHOIO3HABATENILHOMN JEsTeNbHOCTH
00yJaromIerocsi o OCBOCHHIO Y4eOHOTO COACpKAHUSI.

155.2.3. 3HaHuMe XUMHU CIY)KHT OCHOBOW i1 (OPMHUPOBAHUS MHPOBO33PEHUS
00y4aromerocs, ero MpeiCcTaBIeHU 0 MaTepHaJIbHOM €JUHCTBE MHpPA, BAXKHYIO POJIb UTPAIOT
dbopMupyeMble XUMHEH MpeICTaBICHUs] O B3aUMOIIPEBPAILLEHUSX SHEPruu U 00 HBOIIOLUU
BEIIECTB B TNPUPOJIE, O MyTSIX PEHICHUS TIOOANBHBIX MPOOIEeM YCTOWYMBOTO pPa3BUTHUS
YeJI0BEUECTBA — CHIPhEBOM, SHEPTETHUECKOM, MUIIEBON M DKOJIOTHIECKOIN O€301acHOCTH, TPOOIeM
3/1paBOOXPaHEHUS.

155.2.4. I3y4yeHue XuMHHu:

CIOCOOCTBYET peaju3alliil BO3MOXKHOCTEH JUIs camMOpa3BUTHA U (OPMHPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYyHKIIMOHATBHON TPAaMOTHOCTH;

BHOCHUT BKJIaJl B ((OPMHUPOBAHKE MBIIIICHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaromuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM ~ y4eOHOl ~ NeATeNbHOCTH, OSKCIEPUMEHTAIbHBIX U
UCCIICIOBATEILCKUX YMEHUH, HEOOXOMUMBIX KaK B IIOBCEAHEBHOW JKHU3HH, TaKk H B
npodeccuoHaNbHOM e TEIbHOCTH;

3HAKOMHUT CO CIeUU(PUKOW HAYYHOTO MBIIUICHUS, 3aKJIa/IbIBAET OCHOBBI I[EIOCTHOTO
B3IJI51a HA €IUHCTBO MPUPOABI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM 3TAalloM B (OPMUPOBAHUN
€CTeCTBEHHOHAYYHOH IPaMOTHOCTH 00YyYarOIIUXCS;

crocoOcTByeT (POPMHUPOBAHUIO I[IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHOHAYYHBIM
3HAaHUSIM, K TPHPOJE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOTMYECKOE OOpa3oBaHHE
oOydJaronuxcs.

JlaHHbIe HarpaBlieHUs] B OOYYEHUU XUMHH OOECIEYMBAIOTCS CIEUU(UKON coaepKaHus
yueOHOro MpeMeTa, KOTOPBIH SIBIIsSIETCA EeAarorndecku alanTHPOBAaHHBIM OTpaKeHHEM 0a30BoOi
HayKU XMMUU Ha ONPEIEIEHHOM dTalle €€ pa3BUTHS.

155.2.5. Kypc xumMuu Ha ypoOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHS OPUEHTHPOBAH Ha
OCBOCHME 00YYAIOLTUMHCS CUCTEMbI IEPBOHAYAIBHBIX MOHATUH XMMUHU, OCHOB HEOPTraHHMYECKOU
XUMUHU U HEKOTOPBIX OTJENIbHBIX 3HAYNMBIX MIOHATHI OPTaHUYECKOW XUMUMU.

155.2.6. CtpykTypa coiep:kaHusi MPOrpaMMbl MO XUMHUH C(HOPMHpPOBaHAa Ha OCHOBE
CHUCTEMHOro mnoaxona K €€ mszydeHuro. CoaepikaHHe CKJIaJAbIBACTCS M3 CUCTEMbI MOHITHH O
XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CHUCTEMbI NOHATHH O XumHueckod peakiuu. O0e 3TH



CHUCTEMbI CTPYKTYPHO OPTraHM30BaHbI MO MPUHIMITY MOCIEI0BATEILHOTO Pa3BUTHS 3HAHUM HA
OCHOBE TEOPETHUYECKUX MPECTABICHUIN Pa3HOTO YPOBHSI:

ATOMHOMOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepuoanueckoro 3akona /.M. MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMHHU;

YYEHHS O CTPOCHUH aTOMa U XUMUYECKOMU CBS3H;

MpeICTaBICHUI 00 IEKTPOIUTUYECKON TUCCOLMAIIMU BEIIECTB B pacTBOpaXx.

Teopernueckue 3HAHUS PacCMaTPHUBAIOTCS HA OCHOBE SMIUPHUYECKH MOJYYCHHBIX H
OCMBICJICHHBIX ()aKTOB, pa3BUBAIOTCS MTOCIIE0BATEIHHO OT OJTHOTO YPOBHS K IPYTOMY, BBITIOJTHSS
GyHKIINY OOBSICHEHHSI M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BOZMOKHOCTEH MPaKTHUECKOTO
MPUMEHEHHUS U TIOJyYEHHUS! U3y4aeMbIX BEIIECTB.

OcBoeHHE TPOrpaMMBI IO XUMHH CIOCOOCTBYET (DOPMHUPOBAHUIO MPEICTABICHUS O
XMMHYECKOW COCTaBJISIIONIEH HAydyHOW KapTHHBI MHUpa B JIOTUKE €€ CUCTEMHOW MpPUPOJbI,
LEHHOCTHOTO OTHOILIEHHUS K HAayYHOMY 3HAHUIO U METOJIaM MO3HaHus B Hayke. M3yuenue xumMuu
MPOUCXOIUT C IPUBJICUCHUEM 3HAHHM U3 paHee U3yYEHHBIX yUeOHbBIX TpeaMeTOB: «OKpyKaroImui
Mup», «buonorus. 5—7 knaccel» U «Du3uka. 7 Kiacey.

155.2.7. Tlpy n3y4eHUH XUMHUH TTPOUCXOAUT (POPMUPOBAHUE 3HAHWN OCHOB XUMHUYECKON
HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUYCCKOM IEATETHHOCTH YEIIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KYNbTYypbl. 3ajaya y4yeOHOro mpeaMeTa COCTOUT B
(OpPMHPOBAHUN CHUCTEMBl XUMHUYECKUX 3HAHMM — BaXHEHIIHMX (DAKTOB, MOHATUH, 3aKOHOB U
TEOPETUUECKHUX MOJIOKEHUH, JOCTYMHBIX OOOOIIEHUNH MHPOBO33PEHUYECKOTO XapakTepa, s3bIKa
HAyKH, B MPUOOIICHUH K HAYYHBIM METOJaM TO3HAHHS MMPU U3YUYECHUHU BEIIECTB U XUMHYCCKHX
peakuuii, B GOpMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHHUM U UX MPUMEHEHUH B Y4eOHO-
MO3HABATEIFHON U y4eOHO-UCCIIE0BATEIbCKON AeATeIbHOCTH, OCBOCHUHU TPABHII OE30MacHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKU3HH.

155.2.8. Tlpu w3yuyeHUUM XUMHUU Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS BaxXHOE
3HaYeHHUe MPUOOpeNn TaKue IeJd, KakK:

(hOopMUPOBaHHE HMHTEJUICKTYaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOW K CamMoO0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TMPUHATHIO pPEIIeHUH, CMOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIINMCS YCIIOBUSIM KU3HU;

HaIlpaBJIE€HHOCTh OOYYEHHs Ha CHCTEMAaTHYECKOE MPHOOIIEHHEe OO0ydJalomuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABATEIbHOW  JEATEIbHOCTH, HAay4YHbIM  METOJaM  IO3HaHUS,
(bOpMHUPYIONUM MOTUBAIIMIO M Pa3BUTHE CIIOCOOHOCTEN K XMMUH,

o0ecriedeHrne YCIOBH, CIOCOOCTBYIOIIUX TNPHOOPETEHHIO OO0YYaIOUMMHCA OIbITa
pa3HoO0pa3HON AESITeNbHOCTH, MO3HAHUA U CaMOIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIINH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JIJIsl PA3JIUYHBIX BUJIOB JICSITEIIbHOCTH;

dhopmupoBanue oOmIel (YHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YHCIlie YMEHUN O0BSCHSATH U OLIEHUBATH SIBIICHUS OKPYKAIOIIETO MUPA, UCIIOIb3Ys 3HAHUS U OTIBIT,
MOJIyYEHHBIE MPU M3YyYEHUU XUMHUHU, TMPUMEHSATh UX MPHU pPEHIeHHH MpoOJieM B MOBCEAHEBHOMN
JKU3HU U TPYJIOBOM JESTEIbHOCTH;

¢dbopMupoBaHue y 00y4aromMxcsi TyMaHUCTUYECKUX OTHOLICHUM, MOHUMaHUS LIEHHOCTU
XUMHUYECKHX 3HAHWHA U1 BBIPAOOTKU SKOJOTHYECKH I1€71ecOo00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LIENAX COXPAHEHHUSI CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOTHON
Cpelibl;

pa3BUTHE MOTUBAIMU K O0YyUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOGHHS OOILEYETOBEYECKHX LEHHOCTEW, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npod ISl ¥ HAMPABICHHOCTH JAJIbHEHUIIIETO 00yYeHHUS.

155.2.9. OGmiee uncno 4acoB i U3ydeHus XuMuu, — 136 gacoB: B 8 kimacce — 68 gacoB
(2 gaca B Heneno), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).

Conep:xxanue o0yuenusi B 8 kiacce.
155.3.1. IlepBoHauanbHbIe XUMUYECKUE TTOHSITHSI.



[Ipenmer xumuu. Ponb XMMHUM B KU3HU 4YEJIOBEKAa. XHMHUS B CUCTeME HayK. Tena u
BelecTBa. du3nueckre CBOMCTBA BEIIECTB. ATperaTHOe COCTOsIHUE BenlecTB. [lonsaTre o MeTogax
no3HaHUs B XuMuu. YucTele BemecTBa U cmecu. CiocoObl pa3ieieHust cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE 3JeMEHThl. CUMBOJIBI XUMHUYECKHUX SJIEMEHTOB.
[IpocTbie u cnoxkHbIe BemecTBa. ATOMHOMOJIEKYJISIPHOE YUCHUE.

Xumudeckass ¢dopmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BellecTB. OTHOCUTENbHAA aTOMHast Mmacca. OTHOCHUTENIbHAST MOJIEKYJISIpHast
Macca. MaccoBasi 1011 XUMHUYECKOIO 3JIEMEHTA B COCTMHEHUH.

KonnuectBo Bemectsa. Monb. MonsipHass mMacca. B3auMocBsI3p KOJIMYECTBA, Macchl U
YHCclla CTPYKTYPHBIX €AMHHUIL BelecTBa. PacuéTsl mo popmynam XuMUYECKUX COETUHEHUH.

dusnyeckue U XMMHUYECKUE SBJICHUS. XUMHUYECKass Peakius U €€ NPHU3HAKU. 3aKOH
COXpaHEHMsI MacChl BeIleCTB. XuMuueckue ypaBHeHus. Kinaccuduxanus XuMuyeckux peaxuui
(coenMHEHUS, PA3IOKECHHUS, 3aMEIIICHUS, OOMEHA).

XUMHYECKUHN IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOU MOCY/I0H, MpaBHJIaMi paObOTHI B
nabopaTopuu U puéMaMu 0OpalleHus ¢ 1a00opaTOpHbIM 000pyIOBaHUEM, U3YUYECHUE U OTIHCAHHE
(GU3HMYECKUX CBOMCTB OOpa3lloB HEOPTraHWYECKUX BEIIECTB, HAOMIOJCHUE (PU3NUECKHUX
(rmaBJeHME BOCKA, TasTHUE JIbJA, paCTUPAHUE caxapa B CTYIKE, KUIICHUE U KOHICHCAIUS BOJIBI) U
XUMHUUYECKHX (TOpeHHME CBEYH, NPOKAJMBAHUE MEIHON IMPOBOJOKH, B3aUMOJICHCTBUE MeNa C
KUCJIOTON) SIBJICHW, HAONIOJICHHE U ONHMCAHUE MPHU3HAKOB MPOTEKAHUS XMMUYECKHUX PEaKIHi
(pasznoxeHue caxapa, B3aUMOJIEHCTBHE CEPHOM KHUCJIOTHI C XJIOPHAOM Oapus, paslioKeHHe
ruapokcuaa meau (1) mpu HarpeBanuu, B3anMoeHCTBUE kele3a ¢ pacTBopoM coiu menu (1I),
H3ydeHue Croco00B pasJieieHusl cMecel (C TOMOIIbI0 MarHuTa, GUIbTPOBAHKE, BHITAPUBAHMUE,
TUCTHIUISAIMS, XpomaTorpadusi), TpOBEJACHHE OYHUCTKH ITOBAPEHHON cOJM, HAOIIOJEHUE H
ONHUCAHUE pEe3YyJIbTAaTOB IPOBEACHUS OIbITA, WJUIFOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacChl,
CO3aHHE MOJIETICH MOJIEKY (IIapOCTEP>KHEBHIX).

155.3.2. BaxHeiiire npeacTaBUTEIM HEOPTaHUYECKUX BEIIECTB.

Boznyx — cmech razo. Cocra Bo3nyxa. Kuciaopox — 3J€MEHT U IIPOCTOE BELIECTBO.
Haxosxxnenue kuciopoja B mpupoje, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxkcunpl. Ilpumenenue xucnopoga. CrmocoObl TONydeHHUs KUCIOpoJda B Jaboparopuu U
IpoMBbIIUIeHHOCTH. KpyroBopoT kuciopoaa B mpupone. O30H — aluIoTporiHas MOAM(PUKAIUS
KHCIIOpOJa.

TennoBorr 3(PdekT XUMHUECKOW peakIuu, TEePMOXUMHYECKHE YpaBHEHUS, OK30- H
SHAOTEPMUYECKHE peakuu. TOIIMBO: yroib M METaH. 3arpsi3HEHHE BO3/AyXa, YCUJIEHUE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CJIOSI.

Bogopon — nsnemeHT M mpoctoe BemecTBo. HaxoxzaeHue Boxopoaa B IPHUPOAE,
buznyecknue 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOObI oyueHus. KucioTsl u comnu.

MossipHblii 00bEM Ta30B. PacyéTbl 1o XUMHUUECKUM YpaBHEHUSIM.

®dusnyeckue cBoWcTBa BOAbl. Boma kak pactBopurtenb. PactBopbel. HackiieHHble U
HEHACBIIICHHBIE PAacTBOpPbl. PacTBOpUMOCTh BeliecTB B BojJe. MaccoBasi JOJsi BELIECTBAa B
pactBope. XUMHUUYECKUE CBOMCTBA BOJAbl. OCHOBaHHUs. Poyib pacTBOpPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boasl B IpHpoje. 3arpsA3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKa
NPUPOJIHBIX BOJ.

Knaccupukanuss neopranmueckux coenuHeHuid. Oxcuapl. Knmaccudukanus OKCHAOB:
coJyieoOpasyrorire (OCHOBHBIE, KUCIOTHBIEC, aM(poTepHBIe) U HeconeoOpa3yromue. Homenkiarypa
OKcHA0B. DU3HUECKUE U XUMUYECKHE CBOMCTBA OKCUIOB. [loirydeHne okCuaoB.

OcnoBanus. Kimaccudukanust ocHOBaHMIA: IMIETOYM W HEPACTBOPUMEBIE OCHOBAHMS.
HomeHnknarypa ocHoBanuii. ®Pu3nyeckue U XHMHUYECKHE CBOWCTBAa OCHOBaHUU. llomyueHwue
OCHOBaHUM.

Kucnotel. Knaccudpukanus kucior. Homenknarypa kucnor. Ousndeckne 1 XUMUIECKHE
cBoiicTBa kuciot. Psg aktuBHoctu metamioB H.H. bekerosa. I[lonyyenue Kucior.

Conu. Homenknarypa conei.

du3nyecKne u XuMHU4YecKre cBoicTBa cosel. [lomyuenue coneil.



I'enernueckas cBA3b MEXKAY KjlacCaMH HEOPraHUYECKUX COETMHEHUM.

XHWMHMYECKUH SKCHEPUMEHT: KaueCTBEHHOE OINpENEICHUE COAEPKAHMS KHUCIOpOoAa B
BO3/yX€, MOJIy4YeHue, coOupaHue, paclo3HaBaHUE U U3yYeHUE CBOMCTB KUCIIOPO/1a, HAOIIOICHHE
B3aUMOJICVCTBUS BEILIECTB C KUCIOPOAOM M YCIOBUS BO3HUKHOBEHMS U IPEKPAIICHUS TOPEHUs
(moxxapa), 03HaKOMIIEHHE ¢ 00pa3IlaMy OKCHJIOB U OMTMCAHUE UX CBOWMCTB, MOJTy4YeHHE, COOMpaHue,
pacrno3HaBaHHUe U U3yYEHHUE CBOMCTB BOJOPO/ia (TOPEHHE), B3aUMO/ICHCTBHE BOJIOPOAA C OKCHUIOM
meau (II) (BO3MOXKHO HCHONB30BaHWE BHUACOMATEpUATIOB), HAOIIOJCHHE OOpa3llOB BEIICCTB
KOJMYECTBOM 1 MOJIb, HMCCIIENOBaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C PA3THYHON
PacTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OIPEAEIEHHON MacCOBOM J0JIEH paCTBOPEHHOIO
BCIIIECTBA, B3aMMOJICUCTBHE BOJBI C MeTaulaMH (HaTpueM U  KajbllieM) (BO3MOXKHO
UCTIOJIb30BaHUE BHJICOMATEPHATIOB), HCCIEAOBaHNE OOPa3lOB HEOPraHWYECKHX BEILIECTB
Pa3IUYHBIX KJIacCOB, HAOMIOJEHUE M3MEHEHUs OKPAacKd WHAMKATOPOB B PAacTBOpax KHUCIOT U
miejo04el, u3yueHune B3auMoaeicTBus okcuaa meau (1) ¢ pacTBopom cepHOM KHCIOTHI, KUCIIOT C
METaJUIAMM, PEaKIUi HEWTpalIM3alry, MOJTYyYEHUE HEPACTBOPHMBIX OCHOBAHUM, BBITECHEHUE
OJIHOTO METajula APYTUM U3 pacTBOpa COJIM, PELIEHUE SKCIEPUMEHTAIBHBIX 3aJad [0 TEMeE
«BaxkHenmme Ki1acchl HEOPraHUYECKUX COCTUHEHU .

155.3.3. Ilepuognueckuil 3akoH M llepuonnueckas cucTeMa XHMHUYECKUX JJIEMEHTOB
.. Menneneea. CTpoeHre aTOMOB. XUMHUYECKas CBsI3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaKkiuu.

[lepBbie MONBITKY KIacCUPHUKAIIN XUMUYECKUX 3JIeMeHTOB. [IoHsATHE O rpyInax CXOAHbIX
AJIEMEHTOB (IIIETTOYHBIC U MIET0YHO3EMENbHBIC METAJLIBI, TaJIOTCHBI, HHEPTHBIC Ta3bl). DIEMEHTHI,
KOTOpBbIE 00pa3yroT aM(pOTEpHBIE OKCUIBI U THAPOKCHIBI.

Ilepnonnueckut  3akoH. Ilepuogmyeckas  cuctemMa  XMMHMYECKUX  3JIEMEHTOB
J.1. MenneneeBa. KopoTkonepuoanas u jmHHONIEpUOaHAS GopMbl [leproandeckoit CUCTEMBI
xumuueckux dnemeHToB .M. MenneneeBa. Ilepuonsl u rpynmnbl. DU3HYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JJIEMEHTA.

Crpoenne artomoB. CoctaB aromHbIX szaep. HM3oronbl. OnexTponbl. CrpoeHue
AJICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JeMEHTOB [leproanyeckoit CUCTEMBI
JA.N. MenneneeBa. XapakTepUCTHKAa XMMHMYECKOIO 3JIEMEHTA II0 €ro IIOJIOKEHUIO B
ITepuonnueckoii cucreme /.M. Menaeneena.

3aKOHOMEPHOCTU M3MEHEHUS painyca aTOMOB XMMHUUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX
M HEMETAUIMYECKUX CBOMCTB IO TPyIIaM MU nepuojaM. 3HadeHue [lepuoguueckoro 3akoHa U
[lepuoanueckoil cuUCTEMbl XHMHMUYECKHX OJJIEMEHTOB JUIsl Pa3BUTUSL HAYKHM U IPAKTUKH.
.. MenneneeB — y4€HbIA U TPaXKIaHVH.

Xumuyeckass  CBS3b. KoBanentnass  (momsipHas W HEMOJsSIpHAsi)  CBS3b.
DIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenb okuciaeHus. OKUCIUTEIbHOBOCCTAHOBUTENBHBIE peakiMy. [Iponiecchl okucnenus
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

XUMHUYECKUN SKCIEPUMEHT: H3ydeHHe OOpa3lloB BEUIECTB METANIOB M HEMETaJlIOB,
B3aUMOJICVCTBUE THIPOKCUIA IIUHKA C PACTBOPAMH KHUCJIOT M ILEJIOYEH, IPOBENECHHUE OIBITOB,
WUTIOCTPUPYIOMINX MPUMEPHI OKHCIUTEIHHOBOCCTAHOBUTENBHBIX peakinii (TOpeHHe, peakiuu
pa3lIoKEHUs, COCTUHCHHS ).

155.3.4. MexnpeaMeTHbIe CBSI3H.

Peanusanus MexnpeaqMeTHBIX CBA3EH MPU U3YYEHUH XMUMHH B 8 KIIACCE OCYILECTBIIAETCS
4yepes3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHATHH, TaK M IOHATUHN, SBIISIONUXCS
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHOHAYYHOTO [IMKJIA.

OO01mue ecTecCTBEHHOHAYYHBIE MOHSATHUS: HAYYHBIHN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIU3,
CUHTE3, KIaccU(pUKaluus, MNEePUOJUYHOCTb, HAOIIOACHHE, OSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

®usmka: marepus, aTroM, DSJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHJ, H30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJA, SJEKTPUYECKHI 3apsi, BELIECTBO, Telo, 00BEM, arperatHoe



COCTOSTHUE BEIECTBA, a3, (PU3WYECKUE BEIUYHMHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE3061, ComHIIE.

buonorus: porocunres, neixanue, ouocdepa.

I'eorpadms: armocdepa, rtumpocdepa, MHUHEpanbl, TOPHBIE IOPOJbI, IOJE3HBIE
HCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

155.4. Coneprxanne oOydenus B 9 kiacce.

155.4.1. BemecTBo u XUMHUYECKAs PEAKIIUS.

[lepuonuueckuii  3akoH. Ilepuomuueckas  cuCTeMa  XMMHYECKHX  BJIEMEHTOB
J.M. MenneneeBa. CtpoeHne aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOICTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kaaus, KIbLHUS W HMX COCJUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIeMEHTOB B [leprondeckoil CucTeEMe U CTPOEHUEM MX aTOMOB.

CtpoeHue BeliecTBa: BHUIbl XUMHYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKY U BUJIa XUMUYECKOH CBSI3H.

Knaccudukanmss 1 HOMEHKJIaTypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHHM, TeHeTH4ecKas
CBSA3b HEOPraHNYECKHUX BELIECTB.

Krnaccudukanus XUMHYECKUX PEAKIIUH 1O Pa3IUIHBIM MPU3HAKaM (TI0 YHUCITY M COCTaBY
Y4acCTBYIOUIMX B PEAKIIMH BEIIECTB, [0 TEIIOBOMY 3D (PEKTyY, M0 U3MEHEHUIO CTENEHEH OKUCIIEHUS
XUMHUYECKHX DJJEMEHTOB, IO OOpPaTMMOCTH, T[I0 YYacTHIO KaTamu3aropa). OJK30- H
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[Tonatue o ckopoctu XxuUMU4eckoi peakuuu. [loHsTHE 00 OOpaTHMBIX M HEOOpPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOIeHHBIX M TeTepOreHHbIX peakuusx. [lonsatue o
katanuse. [IoHsaTue o xumMuueckoMm paBHOBecHH. DAKTOPBI, BIUSIOMIKE HA CKOPOCTh XUMUYECKOU
PEeaKIMu U MOJI0)KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTETLHOBOCCTAHOBUTENLHBIE PEAKIMU, JJICKTPOHHBIA OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBiICHUE YPABHEHUN OKHUCIMTEIbHOBOCCTAHOBUTEIbHBIX
peakuuii ¢ UCTOIh30BAaHIUEM METO/Ia HIEKTPOHHOIO OallaHca.

Teopust ANEKTPOTUTAYECKON AUCCONUALMHU. DIEKTPOJUTHI U HEIIEKTPOJIUTHL. KaTHOHBI,
AHUOHBI. MexaHU3M JUCCOIMAIUU BEIIECTB C Pa3JIMYHBIMU BUAAMH XUMUUYECKOU CBsA3U. CTeneHb
muccouranuu. CUbHbIE U ca0ble 3JeKTPOIUTHI.

Peakiiuu noHHOrO OOMeHa. Y CJIOBUS MPOTEKAHUS PEaKUUii HOHHOTO OOMEHa, TMOJHbIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
NPEJICTAaBICHU 00 JJICKTPOIMTUYECKON Auccoruanii. KadecTBEeHHbIE pEaKIMUu Ha HOHBL
[TonsiTHE O TUIPONIHN3E COTIEN.

XUMHAYECKUA SKCHEPUMEHT: O3HAKOMIIEHHME C MOJCISIMU KPUCTAUIMYECKUX PEIIETOK
HEOpPraHMYECKUX BEUIECTB — METAJUIOB U HEMeTasuloB (rpaduTa U aamasza), CJIOKHBIX BEIIECTB
(XJ0puIa HATPUS), HCCTIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEAKITUH OT BO3ICHCTBUS
pa3nuYHbIX (PAKTOPOB, HCCIENOBAHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, Mpolecca
JUCCOLIMAIIMN KHUCJIOT, IIeioueld U coieil (BO3MOXKHO HCIIOJIb30BAHUE BHICOMATEPHUATIOB),
MPOBEJICHUE OMBITOB, WLTIOCTPUPYIOMIMX TNPU3HAKK MPOTEKaHUs peaklMil MOHHOTO OoOMeHa
(oOpazoBaHue ocaaka, BbIETIEHUE Ta3a, 00pa30BaHUE BObI), OMBITOB, HWILTIOCTPUPYIOIIHX
IpPUMEpPhl  OKUCIUTEIbHOBOCCTAHOBUTEIBHBIX peakuuid (TOpeHue, peakuud pas3sIoKeHUs,
COEIMHEHMUS), paCllO3HaBaHUE HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKklvii Ha
VOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

155.4.2. HemeTamibl 1 X COEAMHEHUSI.

OOmiast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHMsSI aTOMOB, XapaKTepHbIE
crenean okucieHus. CTpoeHne W (pU3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XWMHYECKHE CBOKMCTBA Ha MpHUMEpe XJyopa (B3aUMOACHCTBHE C MeTaJJlaMH, HEMETaJlIaMH,
niesnioyamu).  XjopoBoaopoa. ConsiHas KUCIOTa, XUMHUYECKHE CBOMCTBA, MOJy4Y€HHUE,
npuMeHeHue. JeiicTBrUe XJiopa U XJI0pOBOIOPO/Ia HAa OpraHu3M 4YesioBeKa. BaxHelire XJI0puIbl
U UX HaXO0XJACHHUE B IPUPOJIE.



OOmast xapakrepuctuka syeMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEepHbIE CTENICHN OKUCTICHUS.

Crpoenue u pu3nUecKue CBOUCTBA MPOCTHIX BEUIECTB — KUCIOPOAA U CEPhl. AJJIOTPOITHBIE
Moau(UKAIIMK KHUCJIOPOJia M Cephl. XUMHUYECKHE CBOHCTBAa cepbl. CepoBOJOpPOI, CTPOCHHE,
¢u3nueckrue U XUMHUYecKre cBoicTBa. OKCUIBI Cephbl KaK MPEICTaBUTENN KUCIOTHBIX OKCHIIOB.
CepHas kucnora, GU3MYECKHe M XHUMHYECKHE CBOMCTBa (OOIMME KaK MpEICTAaBUTENs Kiiacca
KUCJIOT U cienrpudeckne). XUMUYECKHEe PEaKIiH, JIeKallue B OCHOBE TPOMBIIIUIEHHOTO cItocoba
noiay4deHus: cepHor KucioThl. [Ipumenenne. Conu cepHOM KUCIOTHI, KAUECTBEHHAsI PEaKIus Ha
cynbdaruon. Haxoxxaenue cepbl U €€ COCIMHEHMH B MpHUpoJe. XHUMHUYECKOE 3arpsisHEHHE
OKpYXKarollel cpeabl COCIMHEHUSMU cepbl (KUCIOTHBIE MOXKIU, 3arps3HEHHE BO3JIyXa U
BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHUS.

OO6mrast xapaktepuctuka 3iemMeHToB VArpynmbel. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHUS.

A3oT, pacnpocTpaHeHHEe B IPUPOJE, GU3MUECKUE U XUMUUYECKHE CBOMCTBa. KpyroBopoT
a30Ta B pupojie. AMMHAK, ero (PU3nYecKre 1 XMMUYEeCKHEe CBOMCTBA, MOTYYEHUE U IPUMEHEHHE.
Conu ammoHus, UxX GU3MYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus
Ha MOHBI aMMOHHMA. A30THasg KHUCIOTa, €€ MoydyeHue, (pU3nuecKue U XMMUYECKHE CBOICTBa
(obmme Kak MpeACTaBUTENS Kilacca KUCIOT W cnernuduueckue). Mcnonb3oBaHuE HUTPATOB U
coJieil aMMOHHS B KaYeCTBE MUHEPAIbHBIX yI00peHn. XHUMUYECKOe 3arpsi3HEHHE OKPYKatoLIeH
Cpelibl COeTMHEHUAMHU a30Ta (KHCIOTHBIE 10K/IH, 3aTPSA3HEHNE BO3TyXa, IOYBBI U BOJIOEMOB).

docdop, amnorponHsie Moaudukanuu pochopa, pU3NUECKUE U XMMUYECKHE CBOMCTBA.
Oxkcua docdopa (V) u dhochopHas kuciaora, GU3NIECKUE U XUMUICCKHAE CBOMCTBA, MOJTyUYeHHE.
Hcnonp3oBanue ¢ochaToB B KaUeCTBE MUHEPATIBHBIX YIOOPEHUH.

OO6mrast xapaktepuctuka 3jieMeHTOB [VArpymmbel. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHUS.

VYrnepon, amioTpornHble MOAUGUKALWU, PAaCHpOCTpaHEHUE B MpHUpPoAE, (U3NYECKUE U
XUMHYecKHe cBoiicTBa. AncopOuus. Kpyrosopor yriepona B mpupoje. OKcuabl yriepoja, ux
busznueckue M XMMHUYECKHE CBOWCTBA, JEWCTBHE Ha KHUBBIE OPraHU3MbI, IOJIYYEHHE U
npUMEHeHHe. DKOJOormyeckue mpoOieMbl, CBs3aHHbIE ¢ okcuaom yriepoxa (IV), rumoresa
[J100aTbHOTO MOTEIUICHUs KJIMMaTa, MapHUKOBBIM 3QekT. YronpHas Kuciora U e€ coiu, UX
¢u3nueckue U XMMUYECKHE CBOWCTBA, MOJy4YeHHE M NMpuMeHeHHe. KauecTBeHHas peakius Ha
KapOoHaTHOHBI. Mcronb3oBaHue KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHayanbHbIe TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COEAMHEHMSIX yriepoja
(MeTaH, 3TaH, THJICH, alleTUJICH, STaHOJI, TJIMLEPUH, YKCYCHas KucioTa). [IpupoaHbie HCTOUHUKU
YTII€BOOPOAOB (yroJib, IPUPOAHBINA Ta3, He(Th), MPOAYKTH UX MepepadOTKH (OEH3HH), UX POJIb
B OBITY M TPOMBILIEHHOCTH.

[TonsiTre 0 6GMONTOrMUECKU BaXKHBIX BEIIECTBAX: KHUPaX, OesKax, yrieBoJax — U UX POJIH B
YKU3HU 4eJI0BeKa. MarepuallbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COETMHEHU.

Kpemuwnii, ero ¢usndeckue M XHUMHUYECKHE CBOWCTBA, IMOJYYCHHE W TIPUMEHEHUE.
Coennnaenus kpeMmHust B ipupojie. Oomue npencrasienus o0 okcuae kpemausi(1V) u kpemaneBo
kucinore. CuIMKaThl, UX UCHOJB30BaHUE B OBITY, MEIULIMHE, MPOMBIIUIEHHOCTH. BaxHeiimue
CTpOUTENbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeToH, »xene300eToH. IIpoGiemsbl
0€30MMacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B IOBCEITHEBHOM JKU3HHU.

XUMHUYECKUN HKCHEPUMEHT: HM3y4YeHHE OOpa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB
COJITHOM KHCIIOTHI, MPOBEJCHHE KAYECTBEHHBIX pEaKIui Ha XJIOPUIAUOHBI U HAOIIOACHUE
NPU3HAKOB HMX TMPOTEKAHMs, OIBITHI, OTpaXKaromue (QHU3MUECKUe W XUMHUYECKHE CBOMCTBa
TaJIOTEHOB U UX COEIUHEHHI (BO3MOXKHO HCIIOJNb30BaHHE BUAECOMATEpUaoB), O3HAKOMIICHHE C
o0Opa3aMu XJOpUI0B (TATOT€HUAOB), O3HAKOMJICHHE C 00pa3llaMu cepbl U €€ COeNUHEHHUSIMU
(BO3MO>XHO MCIIOJIb30BAHUE BUICOMATEPUAIIOB), HAOJI0ICHHE TTpoliecca O0yTrIuBaHMsI caxapa Mo/
JEHCTBUEM KOHLEHTPUPOBAHHOW CEPHOM  KHUCIOTBI, HW3y4YEHUE XUMUYECKHX CBOWCTB
pa30aBJIICHHONW CEpHON KHCIOTHI, TMPOBEJACHUE KAUYeCTBEHHOW peaKIMu Ha CyJIb(paTHOH |



HaOO/IeHe TpHU3HaKa e€ MPOTEKaHWs, O3HAKOMIICHHE C (PU3WYECKUMHU CBOMCTBAMH a30Ta,
docdopa 1 ux coequHEeHNN (BO3MOXKHO HCTIOIB30BaHKIE BHACOMATEPHAIIOB), 00pa3IiaMu a30THBIX
u (ochopHBIX YHOOpeHHii, MONTy4eHHE, COOMpaHUE, PACIIO3HABAHWE M W3Yy4YEeHHUE CBOMHCTB
aMMuaka, MpOoBe/IeHWE KAaueCTBEHHBIX peaklMii Ha MOH aMMOHUS U (ochaTHOH M H3ydEeHUE
IIPU3HAKOB UX IIPOTEKaHUs, B3aUMOJCHCTBUE KOHLICHTPUPOBAHHOM a30THOM KHUCIIOTBI C MEABIO
(BO3MOHO MCHOJB30BaHUE BHUIEOMATEPHAIIOB), U3YUEHHUE MOJENIeN KPUCTAJUIMYECKUX PEIIETOK
anMasa, rpadura, QymiepeHa, 03HAKOMIIEHHE C TIPOIECCOM aICOPOIUU PACTBOPEHHBIX BEIIESCTB
AKTHBUPOBAHHBIM YTJTIEM U yCTPOHWCTBOM MIPOTHUBOTa3a, MoJydyeHne, CoOupaHue, paclio3HaBaHue U
W3YYCHHE CBOWCTB YIJIEKUCIOrO ra3a, MpOBEIEHUE KadeCTBEHHBIX peakluid Ha KapOOHAT W
CUJIMKATHOHBI U U3y4YE€HHE TPU3HAKOB X MPOTEKAHUS, 03HAKOMIIEHHE C MPOAYKIIMEN CUIINKATHOU
MPOMBILIUIEHHOCTH, PEIICHUE IKCIIEPUMEHTAIbHBIX 33/1a4 110 TeMe «Ba)kHeline HeMeTalIbl U UX
COETMHEHUS».

155.4.3. MeTaiibl U UX COCIUHEHHUSL.

OOmiass xapakTepuCTUKAa XHMHUYECKUX OJJIEMEHTOB — METAJIOB Ha OCHOBAHHUU HX
nosioxenus B Ilepuonnueckont cucreme xumudeckux snemeHnTos .M. Menneneesa u ctpoeHus
atomoB. CTpoeHne MeTauioB. Meramnueckas CBs3b M METAUIMYECKas KpUCTAIUIMYECKas
pemérka. OJIEKTPOXUMHUYECKUHN psAd HanpsoKeHUH MeTauioB. PU3NYECKHE M XUMUYECKUE
cBoiicTBa MeTauioB. O0mue crnocoOsl morydeHus: MmeTayioB. [loHATHE O KOPPO3WH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTaib, YyTr'yH, JIOPATIOMUHHUNA, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIILJICHHOCTH.

[Ilenounsle MeTambl: nojioxkeHue B Ilepruoanyeckoi CUCTEME XUMUYECKUX JJIEMEHTOB
J.N. MenaeneeBa, CTpOEHHE MX aTOMOB, HaxOxAeHUE B mpuponae. Ousznueckne U XUMUUYECKUE
CBOMCTBa (Ha mpumepe HaTpust U Kayust). OKCUIbI M THAPOKCUJIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIMHEHUM.

[[lenoyHo3eMenbHBIE METAJUIBI MAarHuii M KaJlblui: MojoxkeHue B Ilepuoanueckoit
cucreMe xumuueckux anemeHToB JI.JMI. MeHneneeBa, cTpoeHHE HX aTOMOB, HAXOXJICHHE B
npupozae. PU3NYECKUE U XMMUYECKHE CBOWCTBA MarHus M KaJblus. BaxkHelme coenrMHEHUs
KaJIbIHs (OKCHI, THAPOKCHU/I, COJN). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxeHue B Ilepuoamyeckoil CUCTEME XUMHYECKMX DIIEMEHTOB
.. MenneneeBa, CTpOEHHE aToMa, HaxoXXAeHUE B mpupoje. Puznueckue M XUMHUYECKHUE
CBOICTBa amoMUHUSA. AMGPOTEpHBIC CBOMCTBA OKCHU/IA M TUAPOKCHIA aTIOMUHUS.

Kenezo: mnonoxenne B Ilepmonuueckoid  cHUCTeME€  XUMHUYECKMX  3JIEMEHTOB
J.1. MeHnneneeBa, CTpoeHUE aroMa, HaxOXKJACHHE B mpupoac. PuU3NUecKue U XUMHYECKHUE
cBoicTBa kene3a. OKCuabl, THAPOKCUIBI U comu conu skenesa (II) m xenesa (I1I), ux cocras,
CBOICTBA U MOJyYECHHE.

XUMUYECKUN 3KCHEPUMEHT: O3HAaKOMJIEHHE C OoO0pa3llaMH METaUIOB U CIUIaBOB, HUX
GU3MYECKUMU  CBOWMCTBAMH, W3Y4YCHHE pPE3yJbTaTOB KOPPO3UU METAIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BUI€OMATEPUaIoB), 0COOEHHOCTEN B3aUMOCHCTBYS OKCHA KaJIbLIKs U HATPHS C
BOJIOM (BO3MOXXHO HCIOJIb30BaHUE BHIEOMATEPUAIIOB), UCCIEIOBAHUE CBOMCTB MKECTKOU BO/IBI,
mpolecca TOpPEeHHs Keje3a B KHUCIOpoAe (BO3MOXHO HCIIOIb30BaHHE BHAEOMATEpUAIOB),
MPU3HAKOB MPOTEKAHHUSI KAYECTBEHHBIX PEaKIIMii Ha NOHBI (MarHus, KaJlbIUsl, aIFOMAHUS, INHKA,
xenesa (II) u xenesa (111), mequ (11), HaGroAeHUE M ONTMCAHKE POIIECCOB OKPAITMBAHUS TUTAMEHHI
MOHAMHU HATPHS, KAITUs U KATBIHS (BO3MOXKHO MCTIOJIh30BAaHUE BUICOMATEPHAIIOB), MICCIICOBAHNE
aM(pOTEepHBIX  CBOMCTB THAPOKCHAA  AIIOMHUHHS U  THIPOKCHAA IIMHKA, peEIIeHHe
HKCIIEPUMEHTANIbHBIX 3a/a4 10 TeMe «BakHelme MeTaibl U UX COSAMHEHUS».

155.4.4. Xumus 1 okpysKaroias cpena.

BemecTa u Marepuansl B IOBCEHEBHOW KU3HU YEJIOBEKA. be30macHoe UCoJIb30BaHUE
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. IlepBas momMomp Npu XHMHYECKUX OXOrax u
OTPABJICHUSIX.

XuMu4eckoe 3arpsa3HeHNe OKpYXKaromiei cpeibl (IpeaenbHas JOMyCTUMasi KOHLEHTPALUs
BeriectB (nanee — [1/1K). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX MPOOIIEM.



XUMHUYECKUH SKCIIEPUMEHT: H3ydeHUe 00pa3Ii0B MaTepHajoB (CTEKJIO, CIIJIaBbl METAIIJIOB,
MOJIMMEPHBIC MaTEPHAIIBI ).

155.4.5. MexnpeaMeTHbIe CBSI3H.

Peanu3zanus MeXIpeaMETHBIX CBSA3€H NMPH U3yYEHUN XUMHHM B 9 Kilacce OCYIIEeCTBISCTCS
Yyepe3 UCTOIb30BAHNE KaK OOIMX €CTECTBEHHOHAYYHBIX MOHATUN, TaK ¥ TOHSATHH, SBISIOMINXCS
CHCTEMHBIMH JUTS OTAETBHBIX TPEIMETOB €CTECTBEHHOHAYYHOTO IIHKJIA.

OO1u1re ecTeCTBEeHHOHAYYHbIC TIOHATHS: HAYy4YHbIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CHHTE3, KiacCH(UKaIWs, TEPUOTUIHOCTh, HAONIONCHNE, OKCIEPHUMEHT, MOICIHPOBAHMUE,
U3MEpEHUE, MOJIeIb, SIBJICHUE, TAPHUKOBBINA AP PEKT, TEXHOIOTHS, MATEPHAIIBL.

®usnka: marepus, aTOM, OJJIEKTPOH, NPOTOH, HEHTPOH, WOH, HYKJIWJA, H30TOIIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJIA, JJIGKTPUUECKUH 3apsii, TPOBOJHUKH, IOJIYIPOBOJHUKH,
JIMAJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHWE BEIEeCTBa, Tas,
pacTBop, pacTBOPUMOCTh, KPUCTAJUINYECKAs PEIIETKA, CIUIABbL, (PU3HUECKUE BEINYMHBI, €TUHHUIIBI
U3MEpEeHNs, KOCMHYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COITHIIE.

Bbuonorus: ¢otocunres, neixanue, Ouocepa, sKocHcTEMa, MUHEPAJIbHBIE yIO0OpeHus,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

I'eorpadusa: armocdepa, rtuapocdhepa, MHHEpadbl, TOPHBIE MOPOIBI, IOJIE3HBIC
HCKOIIaeMbIe, TOTUTMBO, BOJTHBIE PECYPCHI.

IlnannpyemMsble pe3yibTaThl OCBOCHHUS IPOrPAMMBbI 110 XHMUM HA YPOBHE OCHOBHOI'0
o0u1ero oopa3oBaHus.

155.5.1. 3yuenne XuMrUHU Ha ypPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HaIpaBICHO Ha
JOCTIDKEHUE OOYYalOIUMUCS JIMYHOCTHBIX, METallPeIMETHBIX W MPEIMETHBIX pPe3yIbTaTOB
OCBOCHHS y4eOHOTO TIpeIMETA.

155.5.2. JIuyHOCTHBIE pE3yNbTaTbl OCBOEHHUS IPOTPaMMbl OCHOBHOTO  OOILEro
o0pa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOY4YeHMs] XMMHH B €IMHCTBE Y4eOHON M BOCIHTATEIHHON
JESATEIIBHOCTH B COOTBETCTBUU € TPAJAULIMOHHBIMU POCCUNCKUMHU COLMOKYIBTYPHBIMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpPaBHJIaMH U HOPMAaMH TMOBEACHUS U
CHOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHMS, CAMOPA3BUTHSA U COILIMATU3AIMH 00yJarOIIUXCSl.

155.5.3. JIuuHOCTHBIE  pe3yJabTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJCTBOBATbCSI CUCTEMOW MO3UTHBHBIX LIEHHOCTHBIX OPHUEHTALMA M PACIIUPEHUE OIbITA
JIEeATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTprOTHYECKOr0 BOCIIUTAHHUS:

LIEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEINI0, TIOHMMaHMs 3HAYCHHS XMMHMYECKOW HAyKH B JKM3HH COBPEMEHHOTO OOILNECTBa,
CIIOCOOHOCTH BJIaJIETh JTIOCTOBEPHOU MH(pOpMalMell O MEePeNOBbIX TOCTHKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMAX 00 YCTpoicTBe
MHpa ¥ O0IIECTBA;

2) rpakJIaHCKOTO BOCIIUTAHUSI:

MPEACTABJIECHUSI O COLMAIBHBIX HOPMax M IpaBUiIaX MEXJIWYHOCTHBIX OTHOILIEHHH B
KOJIJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO TIOJE3HOM, y4eOHO-
HCCJIEIOBATEIbCKOM, TBOPUYECKOM U JPYTUX BHJAX AESITEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOM
COBMECTHOHM JIeATENHOCTH IPH BBINOJHEHUH y4eOHBIX, MMO3HABATEIbHBIX 3334, BBIOJIHEHUH
XUMHYECKHX 3KCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAaHUIO
U B3aMMOIIOMOIIM B TpOLIECCe ATOH y4yeOHOH IesTeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE
MOBEJICHUE U MTOCTYNKN CBOMX TOBAPHILEH € O3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUs MTOCJIEICTBUM ITIOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MTO3HAHUS:

MHUPOBO33PEHUYECKUX  TMPEACTABICHUNM O BEIIECTBE U  XUMHYECKOH  peakiuw,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKH M COCTABIISIIOIIMX OCHOBY JUIS
NOHUMAaHHMS CYIIIHOCTH HAyYHOU KapTUHBI MUpPa, TIPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX



Pa3BHUTHSI IPUPOJIBI, B3AUMOCBSI3X YEIOBEKa C MPUPOIHON CPEIOH, O PO XUMHH B MTO3HAHUU
3THUX 3aKOHOMEPHOCTEN;

MO3HABATEIPHBIX MOTHBOB, HAINPABIEHHBIX HA IOJIYYCHHWE HOBBIX 3HAHHHA IO XUMUH,
HEOOXOIUMBIX IS 00BSICHEHUS HAOIIOJaEMBIX TTPOIIECCOB U SBJICHHIA;

MO3HABATEIbHON, NHPOPMAITMOHHON U YUTATEIBCKON KYIbTYphl, B TOM YHCJIC HABBHIKOB
CaMOCTOSITENIbHON PadOThl ¢ Y4eOHBIMM TEKCTaMH, CIPAaBOYHON JHUTEpaTypol, NOCTYMHBIMU
TEXHHUYECKUMHU CPEJICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

MHTEpeca K 00y4eHHIO U MO3HaHUIO, JTI0003HATEIHHOCTH, TOTOBHOCTH U CITIOCOOHOCTH K
camMo00pa3oBaHUI0, TIPOEKTHOW M MCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BHIOOpY
HAIPaBJIEHHOCTU U YPOBHS O0y4YEeHUS B JajbHEHIIEM;

4) bopmMHUpOBaHUS KYJIbTYPHI 3A0POBBSI:

OCO3HAaHHUS LIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3[0pPOBBIO,
YCTAaHOBKH Ha 3JI0pOBBIM 00pa3 >KW3HHU, OCO3HAHUS IOCIEJACTBHI W HENPHUSATHS BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUS aJIKOTOJsl, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOICHUS
MpaBHII OE30MMACHOCTH TP OOPAIICHUN C XUMUYECKIMHE BEIIECTBAMH B OBITY U PEATbHOM KU3HU;

5) TpyIOBOTO BOCIIUTAHHUS

MHTEpeca K MPaKTHYECKOMY M3y4YeHUIO npodeccuii U Tpyaa pa3iudyHOTO POja, YBAKCHHE
K TPydy U pe3ylbTaTaM TpPYAOBOH MAESITENbHOCTH, B TOM YHCIE Ha OCHOBE MPUMEHEHUs
NPEIMETHBIX 3HAHMW 10 XUMHH, OCO3HAHHOTO BBIOOpAa WHIUBUIAYATHHOW TPACKTOPUHU
IPOJODKEHUsST 00pa3oBaHHsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHOW MPO()eCCHOHAIBHONW NESITEIbHOCTH H
pa3BUTHS HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IalITUPOBATHCS B MPO(decCHOHANBbHOM cperie;

6) 9KOJIOTUYECKOTO BOCIIMUTAHUS:

HKOJIOTMUYECKH 11eJIECO00Pa3HOro OTHOIIECHHUS K MPUPOJIE KaK UCTOUHUKY JKU3HH Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMS, MOHUMAHUS IIEHHOCTH 3JI0POBOTO M 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOT'O OTHOILIEHHUS K COOCTBEHHOMY (U3NYECKOMY M TCHUXMYECKOMY 370pPOBBIO,
OCO3HAHUS IICHHOCTH COOIIOACHMSI IPABIII 0€30IACHOTO MOBEJCHUS P paboTe ¢ BEIIECTBAMU,
a TaK)Ke B CUTYaLIUAX, YIPOXKAIOIINX 37J0POBBIO U KU3HHU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJydaeMble MPU H3YyYECHUH XUMHUU, JUISl PEIIeHUs
3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIEW MPUPOJHON Cpelod, MOBBIIECHUS YPOBHS SKOJIOTHYECKOMN
KYJIBTYpPBI, OCO3HAHUS TJIOOATLHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTed WX pelIeHUs
MOCPEACTBOM METOJIOB XUMUU;

9KOJIOTHYECKOTO MBIIUICHUS, YMEHHS PYKOBOJCTBOBAThCS MM B TI03HABATEIbHOM,
KOMMYHUKATUBHOU U COI[MAJIbHOMN MPAKTHUKE.

155.5.4. MeranpeameTrHble pe3yibTaThl. B cocraBe MeTanpeIMETHBIX pE3yJIbTaTOB
BBIICTISIOT 3HAa4YMMble 7 (OPMUPOBAHHS MHUPOBO33PEHHUS OOIICHAYYHbIE IMOHATHUS (3aKOH,
TEOpHsl, MPUHIMI, THUIOTe3a, (HaKT, CHCTeMa, MPOIECC, SKCIEPUMEHT U JIPYyroe.), KOTOphIe
HCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEAMETax U MO3BOJISIOT HA OCHOBE 3HaHUU U3
TUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IEIOCTHOW HAYyYHOW KapTHHE MHpa, U
yHHUBEpcaJbHble yueOHble AeWCTBUs (IMO3HABATENbHbIE, KOMMYHUKATHUBHBIC, PETYISTUBHbBIE),
KOTOpBIE 00ecreuynBaoT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSTEIHLHOMY IUIAHMPOBAHHUIO U
OCYIIECTBJICHUIO  yueOHOW  JesATeNbHOCTH. MeTranpeaMeTHble  pe3yJbTaTbl  OCBOEHUS
o0pa3oBaTeNbHON MpPOrpaMMbl TIO XUMHH  OTPaXalOT OBIAJACHHE YHHBEPCATbHBIMU
MO3HABATEILHBIMU JIEHCTBUSMU, B TOM YHCJIE:

1) 6a30BbIC JIOTHYCCKUE ICHCTBHUS:

YMEHHE HCIOJb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHMIA:
PacKpBIBaTh CMBICT XUMHUECKUX MOHSATHH (BBIICISTH UX XapaKTepPHbIC MPU3HAKH, YCTAaHABIUBATH
B3aMMOCBSA3b C APYTMMHU TOHSATUSIMH), HMCIOJNB30BATh MOHATUS ISl OOBSICHEHHS] OTIENIbHBIX
(GaKTOB U SBJICHUIA, BRIOUPATh OCHOBAHUS U KPUTEPHH JJIs KIacCU(PHUKAITMN XMMHUYECKHUX BEIECTB
U XMMHYECKHUX pEaKIuil, yCTaHaBIUBATh MPUYMHHOCIIEICTBEHHBIE CBSI3U MEXAY OOBEKTaMu
U3YYCHHUS, CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYyKTHBHBIC, JCTYKTUBHBIC, MO aHAJIOTHH),
MPOBOJMTD BBIBOJIBI U 3aKTIOUYEHHUS;



YMEHHE MPUMEHSTh B MPOIECCce MO3HAHUS MOHATUS (TIPeIMETHBIE U METanpeaIMeTHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHUH, MpeoOpa3oBBIBATH MIMPOKO
MPUMEHSIEMbIE B XHMHH MOJICIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumuueckass ¢GopMylia M ypaBHEHHE XUMHYECKOW peakUud — TpU pElIeHuUu YydeOHO-
MO3HABATENBHBIX 3a/7a4, C Y4YETOM OTHX MOJETBHBIX MPEICTABICHUA BBIABISATH U
XapaKTepU30BaTh CYIIECTBEHHBbIE MPU3HAKM H3Y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIECTB U
XUMHUYECKHX PEaKIUl, BBISBIATH OOINHME 3aKOHOMEPHOCTH, MPUYMHHOCIEIACTBCHHBIEC CBSI3U W
MPOTUBOPEUHS B U3y4aE€MBIX IIPOIECCaX U SBICHUSIX;

2) 6a30BbBIC UCCIICAOBATEIIBCKUEC NCHCTBUS:

YMEHHE HCII0JIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KaueCcTBE MHCTPYMEHTa MO3HaHUSA, a
TakkKe B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bI TO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYXICHHIA;

MpUOOpETEeHNE OMbITA MO IJIAHHUPOBAHUIO, OPraHU3alMU U TPOBEACHHUIO YUYEHUYECKUX
9KCIIEPUMEHTOB: YMEHHUE HAOI01aTh 32 X0JI0M IIPOIecca, CaMOCTOATEIBHO MMPOTHO3UPOBAThH €TI0
pe3ynbrar, GopMmynupoBaTh 00OOIIEHUS W BBIBOJABI MO pE3yJlbTaTaM IPOBEIEHHOTO OIIBITA,
HCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOesIaHHO padoTe;

3) pabota ¢ uHpopmanueit:

yMeHHe BbIOUpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH NHGOPMAIUIO PAa3TUYHBIX BUOB
1 HOpM IIPECTABICHHUS, TTOJIyIaeMYIO U3 Pa3HBIX UICTOYHUKOB (HAY4YHO-TIOMYJISIPHAS TUTEpATypa
XUMHYECKOT0 COJIepKaHus, CIIpaBOYHbIe MocoOus, pecypcsl IHTepHeTa), KpUTHYECKH OLIEHUBATh
MPOTUBOPEUNBYIO U HEJJOCTOBEPHYIO HH(POPMAITHIO;

yYMEHHE MPUMEHSATH Pa3InYHbIE METObI U 3aMIPOCHI MIPH MOUCKE U 0TOOpe HHPOPMAIUH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMUMBIX JIJIsl BBIMOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 33724
OTpeNIeIEHHOTO THUIIA, MPUOOPETEHHE OIbITa B OOJACTH HCIOIB30BaHMS WH(OOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJIECHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIb30BAHMS PA3IMUHBIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIBHO BBIOMPATH ONTUMAIbHYIO (OpMYy MpeAcTaBlIeHUs
uH(pOpMAILlMKM W WJUTIOCTPUPOBATH peEIIaeMble 3a/1a4yll HECJIOXKHBIMH CXEMaMH, JUarpaMMaMu,
npyrumMu popmamu rpa Uk U UX KOMOUHAITUSMH,

YMEHHE HCIOJIb30BaTh U AHAIU3UPOBATH B MPOIECCe YUYEOHOW U HMCCIEAO0BATEIHCKOM
JEeSATENIbHOCTH UH(POPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOT0 X03sIiiCTBa U TpaHCIopTa
Ha COCTOSIHUE OKPYKaroILe! IPUPOJHON Cpesl;

155.5.5. 'V obOyuatomerocs OynyT cGOpMHUpPOBaHBI CIEAYIONIME YHUBEpPCAIbHBIE
KOMMYHHKATHUBHBIC JICHCTBUS:

yMEHHE 3aJaBaTh BOMPOCH (B Xone sauanora W (WJIM) JTUCKYCCHH) TIO CYIIECTBY
oOcyxmaemMoli Tembl, (HOPMYITHpPOBaTH CBOM TMPEAJIOKEHUS OTHOCUTENHHO BBITOIHEHUS
MPEJI0KEHHOM 3a/1auu;

NpuUOOpEeTeHHnEe  OMbITa MPE3SHTAIlMH  PE3yJbTAaTOB  BBINOJHEHUS  XUMHUYECKOTO
JKCTIEpUMEHTa (JJa0OpaTOPHOTO OMbITa, JTAOOPATOPHOW pPabOTHI MO HCCICAOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

3aMHTEPECOBAHHOCTH B  COBMECTHOM €O  CBEpCTHHKAMU  IO3HABATENbHOM U
HCCJICIOBATEIILCKON NIeATEIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX NpoOJieM Ha OCHOBE yuéTa
O0IIMX WHTEPECOB M COIJIACOBAHMS IMO3MIUN (0OCYKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBID», KOOPAHHAIIMS COBMECTHBIX JCHCTBHIA, ONpEAeTIeHINEe KPUTEPHUEB MO OIICHKE KadyecTBa
BBITIOJITHCHHOU PabOTHI M IpyTHE);

155.5.6. Y oOyuatomerocss OynyT chOpMUPOBAHBI CIEAYIOUINE YHHUBEpCATbHBIC
peryisTUBHbIE NEUCTBUSA:

YMEHHE CaMOCTOSITENILHO ONPEACIATh eI ACITeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIIATh,
KOHTPOJIMPOBaTh W TNpPU HEOOXOAMMOCTH KOPPEKTHPOBaTh CBOIO JAESITEIbHOCTb, BBIOMPATH
HanOosee 3P PEeKTUBHBIE CIIOCOOBI peIIeHHs yUYeOHBIX U MTO3HABATEIbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBJIATh WJIK KOPPEKTHUPOBATH MPEITIOKEHHBINA AJITOPUTM I€UCTBUIM ITPU BHITIOJIHEHUH 3aJaHUI
C y4éTOM TONyYEHHUs HOBBIX 3HAHUU 00 M3ydyaeMBIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHUBATh COOTBETCTBUE MOIYYEHHOTO PE3yJIbTaTa 3asBJICHHON LENH;



YMEHHUE HCII0JIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, MTpeJjlaraéMble B YCJIOBUU 3aaHUH.

155.5.7. IlpeameTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMBbl IO XUMHUH Ha YPOBHE OCHOBHOT'O
o0riero oOpa3oBaHMsL.

B cocraBe mnpeaMmeTHBIX pPE3yIbTATOB IO OCBOCHHUIO O00S3aTENBHOIO COACpIKAHMUS,
YCTQHOBJICHHOTO JaHHOH (exepanpbHON pabouell NporpamMMoOM, BBIIEISIOT: OCBOCHHBIC
oOydaromuMucs Hay4yHble 3HAHUS, YMEHHMSI U CIOCOObI JEHCTBHIl, BUIBI AESITEIBHOCTU IO
MOJIyYEHHUIO0 HOBOTO 3HAHUS, €r0 MHTEPIPETAIUHU, TPEoOPa30BAHUIO M IPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX Y HOBBIX CUTYaLlUsX.

155.5.7.1. K xonuy oOyueHust B 8 kiacce y oOydatouierocs Oyny chopMUpOBaHbBI
CIIeyIOIINE MPEeIMETHBIE Pe3yIbTaThl 10 XUMUU:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHMUYECKHX MOHSATHH: aTOM, MOJEKYJIa, XMMHUYECKHN
3JIEMEHT, MPOCTOE BEIECTBO, CJOXKHOE BEIIEeCTBO, CMECh (OJHOPOAHAs M HEOJHOPOJHAs),
BaJICHTHOCTb, OTHOCUTENbHA aTOMHAs U MOJIEKYJIIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JII XMMHUYECKOTO 3JIEMEHTa B COEJAMHEHUU, MOJIIPHBIA O0BEM,
OKCHJ1, KUCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCICHUS, XMMUUYECKas
peakuus, KiaccUPUKAIUs peaklUuid: peakuu COEIWHEHHUS, PEaKIUU DPAa3JI0KEHHs, pPeaKIuu
3aMeIIeHus], peakui 0OMeHa, 3K30- M SHIOTEPMUYECKHE PEaKIuH, TeIJI0BOH A3PeKT peakuuu,
PO aTOMa, DJIEKTPOHHBIN CJI0M aToMma, aTOMHasi OpOUTallb, paglyCc aToMa, XUMUYECKas CBS3b,
HOJISIpHAst U HETIOJIIpHAs KOBAJICHTHAsl CBsI3b, MOHHAs CBSA3b, MOH, KATHOH, aHWOH, pPacTBOD,
MaccoBast 10Jis BeulecTBa (MPOLeHTHAs! KOHIICHTpAIs) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATHA W MPUMEHSATh 3TH
MOHSTHS IIPU OMUCAHUU BEILIECTB U X MPEBPAICHHI;

MCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY Il COCTaBJICHUS (POPMYIT BEIIECTB U ypaBHEHUN
XUMHYECKHUX PEaKIUi;

OIpeNeNIATh BAJIEHTHOCTh AaTOMOB 3JEMEHTOB B OHMHApPHBIX COCIMHEHUSX, CTEIEHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSAX, IPUHAIICKHOCTh BEUIECTB K OMPEACIEHHOMY
KJlaccy COeAMHEHUH 1o QopMynam, BUA XUMHUYECKOW CBSI3M (KOBaJEHTHAs W HOHHas) B
HEOPraHMYECKUX COCIUHEHUSIX;

packpsiBaTh cMbIca llepuommueckoro 3akona J[.MI. MenpaeneeBa: OeMOHCTpUPOBATh
MOHMMAaHHE NEPUOIUUYECKON 3aBUCIMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB OT UX TOJIOKEHUS B
[leproauueckoii cucteme, 3aKOHOB COXPAaHEHMSI MACChI BEILIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOTaJpo, OMUCHIBATH U XapaKTepU30BaTh TaOINYHYIO0 (HopMy
[lepronnyeckoit CHCTEMBI XUMUYECKUX SJIEMEHTOB: PA3INYaTh MOHATHUS «TJ1aBHAs noArpymmna (A-
rpymnma)» u «modbounas moxarpymma (brpymma)», Maneie W OOJBIIME MEPUOABI, COOTHOCHTH
0003HaueHMsI, KOTOpBIE UMEIOTCs B Tabnuie «llepuoandeckas CuCTeMa XMMUYECKUX JI€MEHTOB
JI.V1. MenzeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMUYECKUX 3JIEMEHTOB
(coctaB U 3aps Aapa, 00IIee YUCIIO FIEKTPOHOB U PACIIPECIICHIE UX 110 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATh XMUMHUYECKHUE 3JIEMEHThI, HEOPraHWYECKHE BEIIEeCTBA, XUMHYECKHE
peakiuu (110 YUCITY U COCTaBY YYaCTBYIOUIMX B PEaKIIUH BEILIECTB, M0 TEIJI0BOMY 3P PeKTy);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE CBOWCTBA BEIICCTB Pa3IUYHBIX
KJIACCOB, IMOATBEPXkAAsl ONHMCAHHUE NPUMEPAMU MOJIEKYJSPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKHUX PEaKIUii;

IIPOTHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTHM OT HMX Kaue€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B pa3TUYHBIX YCIOBUSX;

BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 1o (popmysie COeAMHEHHsI, MaCCOBYIO JIOJIIO BEIlleCTBA B PacTBOpE,
IIPOBOJIUTH PACYETHI 110 YPAaBHEHHUIO XUMUYECKOM PEaKIUK;

MPUMEHITh OCHOBHBIE OIEpallMM MBICIUTENLHON AESITETbHOCTH — aHajlh3 U CHHTE3,
CpaBHEHHE, 0000ILIeHHe, CHCTEMAaTH3alMi0, KJIACCH(PHUKAINIO, BBIIBICHHE IPUYHHHO-
CJIEICTBEHHBIX CBA3EH — JIJIsl N3yUEHUsI CBOMCTB BEUIECTB M XMMHUECKUX PEAKIINii, eCTeCTBEHHO-
Hay4YHbIE METOJAbl TO3HAHUS — HAONIOJACHUE, W3MEPEHHUE, MOACTUPOBAHMUE, SKCIHEPUMEHT
(peabHBIN ¥ MBICTICHHBIN ),



ClleoBaTh TpaBUJIaM  TOJIb30BAHUS XUMHUYECKOW TMOCYJ0M ©  JIabopaTOPHBIM
00opy/0BaHuEM, a TaKKe IIPaBHIaM 0OpaleHHs C BEIIEeCTBAMU B COOTBETCTBUU C HHCTPYKIUSAMU
[0 BBINOJHEHUIO JTA0OPATOPHBIX XHWMHUYECKHUX OIBITOB IO TOJIYYCHHIO U COOMPAaHHUIO
ra3000pa3HbIX BEMICCTB (BOAOPOA W KUCIOPO/Ia), MPUTOTOBICHUIO PACTBOPOB C OMPEACIEHHOM
MacCOBOM JOJIEM pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH MW IMPOBOAUTH XUMHYECKHE
SKCHEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOIIBK) MHIUKATOPOB
(maxmyc, GpenondranenH, METHIOPAHX U IPYTHE).

155.5.7.2. K xonHmy oOydeHuss B 9 kmacce y oOydaromierocs Oyay choOpMHpPOBaHBI
CJIEIYIOIINE IPEIMETHBIE PE3YIbTAThI 10 XUMUU:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX TMOHATHI: XMMHYECKUN JJIEMEHT, aTOM,
MOJIEKYJIa, WOH, KaTHOH, AHUOH, IPOCTOE€ BEILIECTBO, CJOKHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHMS, XHMHUYECKass pPEaKUUs, XUMUYECKas CBs3b,
TETUIOBON A(PQPEKT peakIiu, MOJIb, MOJIIPHBII 00BEM, pacTBOP, SNMEKTPOIUTHI, HEITICKTPOIUTHI,
JNEKTPONIUTHYECKAsT JTUCCOLMAIMs, PEaKIMd HOHHOIO OOMEHa, KaTalu3aTop, XUMHUYECKOoe
paBHOBecue, 00paTuMble M HEOOpaTUMBIEC PEAKLIUHU, OKUCIUTEIbHOBOCCTAHOBUTEIBHbIE PEAKIINY,
OKHUCJIUTEb, BOCCTAHOBHUTEIh, OKHCIEHHE M BOCCTAaHOBJIEHHUE, AJUIOTPOMNUs, amM(pOTEpPHOCTb,
XUMUYECKasi CBs3b (KOBAJIGHTHAsl, HMOHHAs, METAJUIMYECKas), KpHUCTAIMYECKas peléTka,
KOpPpO3Usl METa/UIOB, CILUIAaBbl, CKOPOCTh XHWMHYECKOW pEaKUHUH, MPEIeiIbHO JONMyCTUMAas
koHuentpanus [1JIK Bemectna;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX IOHATHI W TNPUMEHSITh 3TH
MOHSTHUS MIPU OTMCAHUU BEIIECTB U UX MPEBPAICHUN;

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBJICHUS (DOPMYIT BELIECTB U YPAaBHEHUI
XAMHYECKUX PEaKIUid;

ONpPEIENATh BAJICHTHOCTD U CTENEHb OKUCIEHUS XUMUYECKHUX 3JIEMEHTOB B COCAMHEHUSAX
pPa3IMYHOIO COCTaBa, IPHUHAJJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEIAMHEHUU IO
dbopMynaM, BUJI XUMUYECKON CBSI3H (KOBaJICHTHAs, MOHHASI, METAJUIMUECKasi) B HEOPTraHUUECKUX
COCIMHEHUSX, 3aps]l MOHA MO XUMHUYECKOW (popmyre, xapakTep cpelbl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COCAVHEHUH, TUIl KPUCTAIIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmblci [lepuoauyeckoro 3akona .M. Menneneesa u 1eMOHCTPUPOBATH €r0
NMOHMMAaHUE: ONMCHIBaTh M XapaKTepu3oBaTh TalOiauuHyro ¢opmy Ilepuonndeckoil cucTembl
XUMHUYECKHX DJIEMEHTOB: pazNuyaTh MOHATHS «TJaBHas moiarpynmna (Arpymma)» u «noOodHas
noarpynma (brpynma)», manple u OOJBIINE TEPUOIBI, COOTHOCHUTH O003HAYCHHUs, KOTOpPHIC
UMEIOTCS B TICPUOJMYECKON TaOyuile, ¢ YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB U 3aps]l sipa, 0011ee YHUCII0 3JIEKTPOHOB U paciipeieIeHIe UX 1o
3JIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB AJIEMEHTOB U
UX COCIMHEHMM B Ipejesiax MajblX MEPUOAOB M TJIABHBIX MOATPYIII C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCU(UIUPOBATh XUMHUYECKHUE 3JIEMEHTbHI, HEOPraHWYECKHE BEIIEeCTBA, XUMHYECKHE
peakiuu (10 YUCIy ¥ COCTaBY YYacTBYIOUIMX B PEAaKIMH BEIIECTB, MO TEIIOBOMY 3(deKTy, mo
M3MEHEHUIO CTENEHEH OKUCICHHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIKE U Celn(PUIECKHe XUMUYECKHE CBOMCTBA IPOCTHIX
Y CJIOXKHBIX BELIECTB, MOJTBEPXkAasi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIINiA;

COCTaBJIATh YPaBHEHUS 3JIEKTPOJMTHUYECKOW JMCCOIMALIMM KHUCIOT, IIEJIOYEHd W COJIEH,
NOJHBIE M COKpalIEHHbIE YpaBHEHUS peakuuil HOHHOrO OOMeHa, ypaBHEHMs peaKIHid,
MOATBEPKJAIOIINX CYIIECTBOBAHUE TE€HETHYECKOW CBSA3M MEXKIY BEIIECTBAMHM Pa3JIMYHBIX
KJIACCOB;

pacKpbIBaTh CYHIIHOCTb OKHUCIWUTEIbHOBOCCTAHOBUTENIBHBIX PEAKIHMM IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ITHX PeaKluii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOYKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILICHUM B Pa3IMUHBIX YCIOBUSIX;



BBIUUCIIATE OTHOCUTENBHYIO MOJICKYJIPHYIO U MOJISIPHYIO MacChl BEIECTB, MAacCOBYIO
JIOJIF0 XUMHUYECKOT0 JIEMEHTa 110 (popMyJie COEMHEHUS, MaCCOBYIO JI0JII0 BELIECTBA B PacTBOPE,
IIPOBOJUTH PACUEThI 110 YPAaBHEHHUIO XUMUYECKOM pPEaKIUu;

coOyMogaTh IpaBWiIa  IOJNb30BAaHUS  XMMHYECKOM MOCy#Aoll U J1abopaTOpHBIM
000pyI0BaHUEM, a TAaK)Ke MPaBUiIa 0OpaIleHHs C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIHSIMH
IO BBINOJHEHUIO J1A0OpAaTOPHBIX XHMMHUYECKHX OIBITOB IO IOJIYYEHHIO U COOMpPAHHUIO
ra3o00pa3HBIX BEIIECTB (aAMMHAKa M YTIEKUCIIOTO ra3a);

IIPOBOJIUTh PEAKIUM, MOJITBEPXKAAOLINE KaueCTBEHHBIM COCTAaB pPa3IMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IYTEM XJIOPUAOPOMHII, HOAUN, KapOoHat, docdat, cunukar, cynbdar,
TUJIPOKCUMOHBI, KATHOHBI aMMOHHS M HOHBI U3YYEHHBIX METAJIJIOB, IPUCYTCTBYIOLINE B BOJHBIX
pacTBOpax HEOPraHWYECKHUX BEILECTB;

IPUMEHATh OCHOBHBIE OIEPAlMH MBICIUTEIBHOW [EATENbHOCTH — aHAIM3 U CHHTE3,
CpaBHEHHE, 0000IIeHNEe, CUCTEMATH3AINIO, BBISBICHUE NMPUUYNHHOCIEICTBEHHBIX CBS3EU — JUIs
U3y4EeHHsI CBOMCTB BEILIECTB M XUMUYECKUX PEAKIHi, €CTECTBEHHOHAYYHbIE METO/IbI [IO3HAHUS —
HaOJI0IeHNe, U3MEPEHNE, MOJIETTMPOBAHNUE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIN).

155.6. Ilepeuens (koauduKaTop) pactupeaeeHHbIX M0 KJIaccaM MPOBEPSIEMbIX TPeOOBaHHIMA
K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTelIbHOM IPOTpaMMbl OCHOBHOTO OOIIEro
00pa30BaHUs U HIIEMEHTOB COACPIKAHUS 110 XUMHUH

8 kiacc
[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTEIIHbHOM MPOTPAMMBI

Kon [TpoBepsiemble MpeaMEeTHBIE pe3yIbTaThl OCBOCHHSI OCHOBHOW 00pa30BaTeIbHOM
MIPOBEPSIEMOTO MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUS
pe3ynbTara
1 ITo Teme: "IlepBoHavyanbHbIE XUMUYECKHE MOHITHUS"
1.1 PacKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHSITHH: aTOM, MOJIEKYJa, XUMUUECKUI

3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECh (OTHOPOIHAS U
HEOJIHOPO/IHAsT), BAJICHTHOCTh, OTHOCUTEIIbHASI aTOMHAs ¥ MOJICKYJISIpHAs Macca,
KOJIMYCCTBO BCUICCTBA, MOJIb, MOJISIpHAA MAacCcCa, MaCCOBas A0JIsI XUMHYCCKOIO
JJIEMEHTA B COCAMHEHUH, MOJISIPHBIA 00BeM, XUMUYECKast PeaKInsl, KITaCCUPUKAIIHSI
peaKuuii: peakuy COSANHECHUS, PEAKIINH PA3NIOKEHUs, peaKIUU 3aMeIICHIS,
peakiuu oOMeHa, 9K30- U SHIAOTEPMUUYECKHUE PEAKIINH, TETUIOBOH 2 (EKT peakiuu,
pacTBOp, MaccoBas 0 BeliecTBa (IPOIEHTHAs! KOHIICHTPAIIHsI) B PacCTBOPE

1.2 WJUTIOCTPUPOBATH B3AaUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHITHI U PUMEHSTh 3TH
MOHSTHSI IPU ONTMCAHUH BEILIECTB U UX MPEBPaICHUM

1.3 UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJIEHUS (POPMYII BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN

1.4 PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHS MacChl BEILIECTB, IOCTOSIHCTBA COCTABA,
ATOMHO-MOJIEKYJIIPHOTO YU€HUs, 3aKOHAa ABOrajpo

1.5 OnpeaAcCIsITL BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCAUHCHUAX

1.6 KJIaccu(UIUPOBaTh XMMUYECKHE PEAKLUH (110 YUCIY ¥ COCTaBY YYaCTBYIOIIUX B
peaKIu BEIIECTB, TI0 TeTIOBOMY 3D PEKTY)

1.7 BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB

1.8 BBIUHCIISATH MACCOBYIO JIOJTI0 XUMUYECKOTO 3JIEMEHTA 10 POpMYyJie COSAMHEHMUS,




1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BCHIECCTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHO-HAyYHbIE METO/IbI TIO3HAHUS - HAOIOACHUE, U3MEPEHHE,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (pPEeaJIbHbIN U MBICIICHHBIN )

[To Teme: "BaxHeliune npecTaBUTENIN HEOPIraHUUECKUX BEILIECTB"

2.1

PaCKpbIBATE CMBIC]T OCHOBHBIX XUMHUYCCKUX MMOHSTHH: OKCHJ, KMCJIOTa, OCHOBAaHHUC,
COJIb

2.2

ONpCaACIATh MPUHAMJICIKHOCTD BCIICCTB K OIIPCACIICHHOMY KJIACCY COG,Z[I/IHGHI/Iﬁ 1o
dbopmynam
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KJIacCU(UIIUPOBATh HEOPTaHUYECKUE BEIIECTBA
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XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB PA3TUIHBIX
KJIACCOB, IIOATBEPKAAsk OIMCAaHUE IPUMEPAMU MOJIEKYIISIPHBIX YPAaBHEHUM
COOTBETCTBYIOIINX XHMUYECKUX PEAKITH

2.5

IIPOTrHO3UPOBATH CBOMCTBA BEIICCTB B 3aBUCHMOCTH OT X Ka4EeCTBCHHOT'O CcocCTana,
BO3MOXHOCTH MMPOTCKAHUA XUMHUYCCKUX HpeBpameHm‘/’I B pa3JIMYHBIX YCIIOBUAX

2.6

CJIEZIOBATh MPaBHUJIaM IMOJIb30BaHUS XUMHUECKON NOCYI0M U J1aOOPaTOPHBIM
000pyI0BaHUEM, a TAKXKE TPABUIIaM OOpAIICHHUs C BEIIECTBAMHU B COOTBETCTBHH C
HWHCTPYKIUSAMU 11O BBIIIOJIHCHUTIO na6opaTopHHx XUMHUYECCKHUX OIIBITOB II0
MIOJTYYCHHUIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB (BOJOPOa M KUCIOPOaa),
MPUTOTOBIICHUIO PACTBOPOB C OIPEICTICHHONW MaCCOBOH JI0JIeH pacCTBOPESHHOTO
BEIIECTBA, IUTAHUPOBATh U IPOBOUTH XUMUYECKHE IKCIICPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB MIEIOUEH M KUCIIOT C MOMOIIBI0 HHIUKATOPOB (JTAKMYC,
dbenondTanenH, METHIOPAHXK U IPYTHE)

2.7

MPOBOAMTDH PACUEThI [0 YPABHEHUIO XUMUYECKON peaKiiuu

[To Teme: "llepuoauyeckuii 3akoH u [lepuonnueckas cucreMa XUMHYECKUX
snemeHToB JI.1. MenneneeBa. CTpoeHre aTOMOB. XUMHYECKasl CBS3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIHK"

3.1

PacCKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHUX MMOHATUMN: SIIPO aTOMA, JIEKTPOHHBIN
CJION aToMa, aTOMHasi OpOUTalb, paAlyC aTOMa, XUMUYECKas CBSI3b, MOJIIpHAs U
HEMOJISIPHAS] KOBAJICHTHAS CBSA3b, DJIEKTPOOTPULIATEILHOCTh, HOHHAS CBS3b, HOH,
KaTHOH, aHWOH, CTENIEHb OKUCIICHUSI.

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTB XUMHUYCCKUE 3JICMCHTHI

3.3

OIKCBIBATH M XapaKTepU30BaTh TabIN4HYI0 (popmy [leproanueckoii cucremMsl
XUMHUYECKHX 3JIEMEHTOB: pa3jinyaTh MOHATHUSA "TJIaBHas noArpymmna (A-rpymnmna)' u
"mo6ounas noarpymnmna (b-rpynma)", "maneie" u "6oabiue" nepuoapt

3.4

packpsiBaTh cMbici [leprnoandeckoro 3akona J[.M. MenaeneeBa: 1eMOHCTPUPOBATH
IIOHUMAaHHUCEC HGpHO,Z[H‘-IGCKOfI 3aBUCHUMOCTH CBOMCTB XUMHYECKHUX PJIIEMEHTOB OT UX
nosjoxkeHus B [lepuoanyeckon cucreme

3.5

COOTHOCUTH 0003HAYEHMsI, KOTOpPBhIe UMEIOTCs B Tabnuie "[lepuoandeckas cucrema
xuMuueckux snemeHToB J.M. MenaeneeBa" ¢ YuCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHMSI aTOMOB XUMHUYECKUX AJIIEMEHTOB (COCTaB U 3apsl sapa, 0011Iee Yucio




3JIEKTPOHOB U pacnpeiesieHue X MO 3JIEKTPOHHBIM CII0SM)

3.6

ONpeaAcCIATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHHX COCOAUHEHUAX

3.7

OTIpeeNATh BUJ XUMUYECKOU CBSA3H (KOBaJIEHTHAsl U MOHHAs) B HEOPTaHUUECKUX
COCTMHEHUSIX

[TpoBepsiemble JIEMEHTHI COIePIKAHUS

Kon

[IpoBepsieMbIil AIEMEHT COJEPKAHUS

HepBOHa‘IaJ]I)HI)IC XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Poiap XuMUM B )KU3HU Y€JIOBEKA. XUMUS B CUCTEME HayK. Tena u
BelecTBa. Gu3nueckue CBOMCTBA BEIIECTB. ATrperaTHOe COCTOSIHUE BEILIECTB

1.2

HOH}ITI/Ie 0 ME€TOoAax ITO3HAHUA B XUMUU. qI/ICTbIe BCIICCTBA U CMECCHU. CHOCO6BI
pazzaeneHus cMecen

1.3

ATOMBI 1 MOJIEKYJBI. XUMHUYECKHUE 3JIEMEHTHI. CHMBOJIBI XUMHYECKUX 3JIEMEHTOB.
[IpocTbie U cinoXKHbIE BEeUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUE€HUE

1.4

Xumuaeckas popmysa. BaJeHTHOCT aTOMOB XUMHUUYECKHX JIEMEHTOB. 3aKOH
INOCTOAHCTBA COCTaBa BCILICCTB. OTtHocutenbHast atoMHas Macca. OTHOCUTEIbHAS
MoJIeKyJsipHasi Macca. MaccoBasi 10J1s1 XMMUYECKOT0 JIEMEHTa B COETUHEHU U

1.5

KonnuectBo BeniectBa. Mosb. MossipHast Macca. B3auMocCBsI3b KOJTMYECTBA, MacChl U
YHClia CTPYKTYPHBIX €IMHHUII BenecTBa. PacueTsl o popmynaM XUMHUYECKIX COCTMHEHUI

1.6

Ou3nYecKue U XUMUIECKHE SBIICHUS. XUMUYECKasi pEakilvs U €€ MPU3HAKH. 3aKOH
COXpaHEHHsI MAaCChl BeIIECTB. XMMHUECKUE ypaBHeHUs. Kiaccudukanms XuMudecknx
peakuuii (COeAMHEHUS, PA3IOKECHHUSI, 3aMEIIIEHUS, 0OMEHA)

1.7

XUMHUYECKUH 3KCTIEPUMEHT: 3HAKOMCTBO C XUMHUECKOM MOCYI0M, C mpaBmiiaMi paboTHI B
nabopaTopuu U IpUEMaMu 00palieHus ¢ 1abopaTOpHBIM 000PYAOBaHUEM, U3YICHUE U
onucaHue (PU3NYECKUX CBOMCTB 00pa3I[0B HEOPTaHUYECKUX BEUIECTB, HAOIIOICHHE
¢dusnueckux (IJIaBlIeHUE BOCKA, TassHUE JIb/Ia, PACTUPaHKE caxapa B CTYIKe, KUTIEHHUE U
KOHJCHCALlUS BOJBI) U XUMUUECKUX (TOPEHUE CBEYH, IPOKATMBAHUE METHOM ITPOBOJIOKH,
B3aMMOJICHCTBUE MeJla ¢ KUCIIOTOM) sIBJICHUH, HAOJI0ICHHE U ONTMCAaHNE TTPU3HAKOB
IIPOTEKAaHUsl XMMMUECKUX peaklni (pa3iiokeHHe caxapa, B3auMOJIEHCTBUE CEPHOM
KHCJIOTHI C XJIOPUAOM Oapusi, pa3inoxkenue ruapokcuna meau (I1) mpu HarpeBanuu,
B3aMMOJIeCTBHE kKene3a ¢ pactBopoM conu meau (1), u3yuenue cmocoOoB pa3encHus
cMmeceil (¢ TOMOIIbI0 MarHuTa, GUIbTPOBaHUE, BhIIIAPUBAHUE, TUCTHILIALNS,
xpomarorpadus), MpoBeJeHHEe OYNCTKH MTOBAPEHHOM COJIM, HAOIIOJCHUE U OITUCAHUE
pe3yabTaTOB IPOBEIECHHUS OIBITA, MILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MACCHI,
co3J1aHue MoJieNIel MOJIeKYI (IIapOCTePKHEBBIX)

Bakseiiue npeacTaBUTEIN HEOPraHUYECKUX BELIECTB

2.1

Bo3znyx - cmech razoB. Cocras Bo3ayxa. Kuciaopos - 371€MEHT U IPOCTOE BELIECTBO.
Haxoxnenue kucnopona B Ipupoie, pusnueckue 1 XMMUYecKue CBOMCTBA (peakluu
ropenus). Oxkeuzpl. [Ipumenenue kuciaopozga. CriocoObl moryueHust KUCIopoa B
nabopaTopuu U npoMselnuieHHocTH. KpyroBopoT kuciopoza B mpupoe. O30H -
IOTPONHAst MOIM (UKL KHCIOpOoaa




2.2

TennoBoit 3pPeKT XUMUIECKOHN peaKkIuy, TEPMOXUMHUUECKUE YPAaBHEHHUSI, K30- U
HHAOTEPMUYECKUE peaKIIMK. TOIIIMBO: YroJlb U METaH. 3arpsi3HEHUE BO3lyXa, YCUIICHHE
napHUKOBOTO d(dekTa, pazpyiieHne 030HOBOTO CJIOS

23

Bonopon - aneMmeHT u nipoctoe BemecTso. Haxoxxaenne Bonopoaa B Ipupozae,
¢u3nueckre 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI oydeHus. Kuciorsl u
coau
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MoutsipHbIii 00beM Ta30B. PacyeTsl M0 XMMHUYECKUM YpaBHEHUSIM

2.5

®dusnueckue cBOMCTBA BoAbl. Boja kak pactBopurens. PactBopsl. Hacelenusie u
HEHACBIICHHBIE PaCcTBOPBL. PacTBOpUMOCTS BemmecTs B BoAe. MaccoBast 10JI1 BEECTBa B
pacTBope. XUMHUYECKHE CBOICTBa BOAbl. OcHOBaHMs. Posib pacTBOpPOB B IpUpPOJE U B
JKA3HU YeJoBeKa. KpyroBopoT BOJIbI B MPpUPOE. 3arpsa3HEHUE TPUPOIHBIX BoA. OxpaHa u
OUYNCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanus Heoprannueckux coeaunenuii. Oxcuapl. Knaccuduxkanus okcuaos:
coJieoOpasyroIye (OCHOBHBIE, KHUCIOTHBIC, aM(OTEPHBIC) U HECOIC0Opa3yIOIIHeE.
HomeHnknarypa okcunos. Ousndeckrue U XMMHUYECKUE CBOMCTBA OKCUIOB. [Toryuenue
OKCH/JIOB

2.7

OcHoBanus. Knaccudukamuss OCHOBaHHI: IIETIOYH U HEPACTBOPUMBIC OCHOBAHUS.
HomeHnknarypa ocHoBaHuii. PU3NYECKUE U XMMUYECKUE CBOMCTBA OCHOBAHUM.
[Tonydyenne ocHOBaHM

2.8

Kucnotel. Kmaccudukanus kucinor. Homenkmarypa kucior. @u3ndeckue 1 XUMHIECKUE
cBoricTBa KUCHOT. Panx akrusHoctu metainos H.H. bexerosa. [lonyuyenue kucior

2.9

Conu. Homenxknarypa coneii. usnueckue u XuMHUYECKUE CBOMCTBa coiiel. [lomyuenue
cosen

2.10

I'eneTmueckas CBA3b MEXKAY KiiacCaMU HEOPTraHNYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XUMHUYECKUH HKCIIEPUMEHT: Ka4eCTBEHHOE OIPEACIICHUE COAECPIKAHNS KUCIOPOIa B
BO3/IyX€, MOJIyYCHHEe, COOMpaHKe, PACIIO3HABAHNE U H3yUYeHUE CBOWCTB KUCIOPO/Ia,
Ha0JI0/IEHUE B3aMO/ICUCTBHUS BEUIECTB C KHCIOPOIOM U YCIOBUS BOZHUKHOBEHHUS U
MpeKpalieHus ropenus (moxapa), 03HaKOMJICHHE ¢ 00pa3iaMy OKCHJIOB U OMTMCAHUE HX
CBOICTB, MOJIy4eHHE, COOMpaHUe, paclioO3HABaHUE U U3yUYEHHE CBOMCTB BOIOpOAa
(ropenue), B3anmoieiicTBie Bogopoaa ¢ okcunom meau (I11) (Bo3M0okHO UCTIONB30BaHUE
BHJICOMATEPHAIIOB), HAOJIFOACHIE 00Pa3II0B BEIIECTB KOJUYECTBOM | MOJIb,
HCCJICIOBAaHNE OCOOEHHOCTEH pacTBOPEHUS BEUIECTB C PA3TUYHON pacCTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPEIAEICHHON MAacCOBOI 10JIel paCTBOPEHHOTO BEILIECTBA,
B3aMMOJICHCTBHE BOJIbI C METAJUTAMHU (HATPUEM U KaIbIFeM) (BO3MOXKHO HCIIOIb30BAHHE
BUJICOMATEPHAJIOB), OTpEIeNIEHUE PAaCTBOPOB KUCIIOT U IIEJI0Y€EH ¢ MOMOLIBIO
WHNKATOPOB, UCCIIEIOBAaHUE 00Pa3Il0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
Ha0JI0/IeHUEe U3MEHEHHS OKPACKU MHANKATOPOB B paCTBOpaX KHUCIIOT U IIeNI0ueH,
u3ydeHue B3aumozeiicTeus okcuna menu (II) ¢ pactBopom cepHOI KUCIOTHI, KMCIIOT €
METaJJIaMH, PEAKIIUI HEUTpaIu3aluu, MoJIy4YeHHEe HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJIHOT'0 METaJljIa IPYTUM U3 PAcTBOPA COJIU, PEIICHHE SKCIEPUMEHTATbHBIX
3a1a4 1o Teme "BaxHeilme Kiacchl HEOPraHUYECKUX COCTMHEHUM"

ITepuonnueckuii 3akoH u [lepronnueckas cucteMa XUMUYECKUX d1eMeHToB 1. M.
MenneneeBa. CtpoeHue aToMoB. XUMHUECKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
peakiuu




3.1

[epBbie MOMBITKH KJIACCH(PHUKAIINN XUMUIECKUX AIeMeHTOB. [loHsATHE 0 Tpymax
CXOOHBIX DJICMEHTOB (H_IGJ'IO‘-IHBIG U IICJIOYHO3CMCEIIBHBIC MCTAJJIbI, I'AJIOTCHBI, HHCPTHLIC
rasbl). DJIEeMEHTHI, KOTOpbIe 00pa3yroT aM(pOTEpHBIEC OKCUIBI U THAPOKCHIBI

3.2

[lepuonnueckuii 3akoH. [lepuoauueckas cucremMma XuMH4eCKux 3aeMenToB J[. M.
MenneneeBa. KoporkonepuoHas u anmuHHONepuoaHas Gopmel [lepnonnueckoil cuctembl
xumudeckux 3neMenToB .M. Menneneesa. [lepronasl u rpynmbl. @U3nUecKuidl CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIHI JIIEMEHTA

3.3

Crpoenune atomoB. CoctaB aToMHBIX siziep. M3oTonsl. DnekTponsl. CTpoeHue
AJICKTPOHHBIX 000JI0YEK aTOMOB TEPBBIX 20 XUMUYECKUX AJIeMeHTOB [leproandeckoit
cucremsl J[.M1. Menneneesa. XapakTepuCTUKa XUMHUYECKOTO AJIEMEHTA 10 €ro
nonoxkeHuto B [lepuoguueckoii cucreme .M. Menaeneena

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA paJuyCa aTOMOB XUMHNYCCKUX 3JICMCHTOB, MCTAJINIMYCCKUX U
HEMETAJUIMYECKUX CBOMCTB IO TpyInam U nepuogaM. 3Hadenue [leproandeckoro 3akoHa
u HepHOHHHGCKOﬁ CUCTCMbI XUMHWYCCKUX 3JICMCHTOB I PA3BUTUA HAYKU U IIPAKTHUKH.
J.. MenneneeB - y4eHbI U TpaXKJaHUH

3.5

Xumunyeckas cBsizb. KoBajeHTHas (oJsipHasi U HEMOJIIPHAsi) CBA3b.
DIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAas CBSI3b

3.6

Creneub okuciieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIHHEIC pCaKkmuu. Hpoueccm
OKHCJICHMS B BOCcCTaHOBNICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIH

3.7

XUMHYECKUH SKCIEPUMEHT: U3yueHHe 00pa3I0B BEIECTB METAJIIOB U HEMETAJIJIOB,
B3aMMOJIEMCTBHE TUAPOKCUAA LIMHKA C PACTBOPAMHU KHUCIIOT U IIeJI0UEH, IPOBEIECHNE
OTIBITOB, WJUTIOCTPUPYIOUINX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKLnit
(ropeHue, peakIy pa3ioKeHus, COCTUHEHNS)

9 Kkiacc

[TpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OCHOBHON 00pa30BaTelbHOM MPOTrpaMMbl

Kon

[IpoBepsiembie TpeAMETHBIE pe3yIbTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTelbHON

MIPOBEPSIEMOTO POrPaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHHUS
pe3yabTara

1

ITo Teme: "BemectBo u xumuyeckas peakmus"

1.1

PacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKHUX MOHSATUNA: PACTBOP, SJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, HJIEKTPOIUTHUECKAs TMCCOLMALINS, peaKIIM HOHHOTO 0OMEHa,
KaTajan3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMbIC U HEOOpaTHMbIE PEeaKIIHH,
OKHUCJIUTEIHbHO-BOCCTAHOBUTENbHBIE PEAKIIMU, OKUCIUTENb, BOCCTAHOBUTED,
OKHCJICHHE U BOCCTAHOBJICHUE, AJIOTPOIHs, aM(pOTEPHOCTh, XUMUYECKas CBA3b
(KoBaJIeHTHAas!, MIOHHAs, METAJNINYECKas ), KpUCTaNInYecKas pelieTka, CrijaBbl,
CKOPOCTh XUMUYECKOM peaKiuu

1.2

WJUTIOCTPUPOBATH B3AaUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHITHI U PUMEHSTH 3TH
MOHSTHSI IPU ONTMCAHUH BEILIECTB U UX MPEBPaICHUM

1.3

COCTaBJIATh YPABHEHHUS AJICKTPOITUTUYECKON NUCCOIMALIUM KUCIIOT, IEJI0YEH U
CoJieli, MOTHBIE ¥ COKPAIllEHHBIC YPABHEHUS PEAKIIUii HOHHOTO OOMEeHa

1.4

PACKPBIBATH CYIIHOCTH OKUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ nocpeaACTBOM




COCTaBJICHUS 3JICKTPOHHOTO OaJlaHCa ATHX PEeaKIuit

1.5

MPOBOAMTDH PACUEThI [0 YPABHEHUIO XUMUYECKON peaKiiuu

ITo Temam: "Hemetaiuiel 1 ux coearuHeHus" U "MeTaisl U UX coeTuHEeHu "

2.1

XapaKTepu30BaTh (OMKCHIBATH) OOIIHE U CrIeNU(UIECKIE XUMUUECKHUE CBOHCTBA
IIPOCTHIX U CIOKHBIX BELIECTB, IIOATBEPKAAs ONMCAHUE IIPUMEPAMHU
MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.2

COCTaBJIATb YPABHCHUA peaKHHﬁ, MOATBCPKAAOIUX CYHICCTBOBAHUC
TCHETHUYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB
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IIPOrHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOCHUS, BO3MOKHOCTH
IIPOTEKaHUsI XUMUYECKUX IIPEBPALLECHUN B PA3JINYHBIX YCIOBUSX
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CJIeZIOBATh MPaBHJIaM IOJIb30BaHUS XUMHUECKON NOCY 101 U J1aOOPaTOPHBIM
000pyI0BaHUEM, a TAKXKE TPABUIIaM OOpAIICHHUs C BEIIECTBAMHU B COOTBETCTBHH C
HWHCTPYKIUSAMU 11O BBITIOJIHCHUTIO na6opaTopHHx XUMHUYCCKHUX OIIBITOB II0
MOJTYYCHHUIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YTIEKUCIIOTO ra3a)

2.5

NIPOBOIUTH PEAKIIMH, TIOATBEPIKIAIOIINE KAaYeCTBEHHBIN COCTAB PA3IMIHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOPUA-, OpOMUI-, HOAU-, KapOOHAT-,
docdar-, cuukart-, cynbdar-, THIAPOKCUI-HOHBI, KATHOHBI AMMOHUSI, HOHBI
U3y4YEHHBIX METAJUIOB, IPUCYTCTBYIOLINE B BOAHBIX paCTBOPAX HEOPraHUYECKUX
BEIIECTB

ITo Teme: "Xumus u okpyxkaromias cpeaa”

3.1

pacKphIBaTh CMBICII OCHOBHBIX XxuMHuueckux noustuii: [1JIK BemecTsa; koppo3us
METAJIJIOB

3.2

MIPUMEHSATH OCHOBHBIC OTIEPAITUU MBICIIUTEILHOMN JACSITEIBHOCTH - aHAJIM3 U CHHTE3,
CpaBHeHI/Ie, 0606H_IGHI/I€, CUCTEMATHU3alluI0, BBIABIICHUC HpI/I‘II/IHHO-CHe,Z[CTBeHHBIX
CBSI3€M - JIJIs1 U3yYE€HUSI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIUA; €CTECTBEHHO-
HayLIHI:IG METOABI ITIO3HAHUA - HaGHIO,Z[GHI/Ie, I/I3MepeHI/Ie, MOI[GJII/IpOBaHI/Ie,
AKCTIEPUMEHT (PEaTbHBIM U MBICTICHHBIH )

[TpoBepsiemble JIEMEHTHI COIePIKAHUS

Kon

[IpoBepsieMbIil AIEMEHT COJEPHKAHUS

BemectBo 1 xumnueckas peakuus. [loropenue

1.1

[lepuonnueckuii 3akoH. [lepuoauueckas cucremMma XuMH4eCKux 3aeMenToB J[. M.
MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUUYECKHUX
AJIEMEHTOB TIEPBBIX TPEX MEPUOJIOB, KAINS, KAIBIH U KX COSAMHEHUI B COOTBETCTBHH C
MOJIOKEHUEM AJIeMEHTOB B lepronyueckoit cucteMe u CTpOEHHUEM UX aTOMOB

1.2

CtpoeHue BelecTBa: BUIbl XUMUYECKON CBA3HM. THUIBI KPUCTAIIINYECKUX PELIETOK,
3aBHCHUMOCTb CBOKCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKN U BUIA XUMHUYECKON
cBsi3u. Kimaccudukanust 1 HOMEHKJIaTypa HEOPraHUYECKHX BEIIECTB (MEXIyHAPOAHAS U
TpUBHAJIbHASA). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pa3IMYHBIM KJlaccaM
HEOPraHUYECKUX COCAMHEHUM, TEHETUYECKAsl CBSI3b HEOPIraHUYECKUX BEIIECTB




1.3

Knaccudukanmst XuMHUUeCKUX peakIivii Mo pa3IudHbIM NMpU3HaKaM (10 YUCTy U COCTaBY
YYaCTBYIOUIMX B PEaKIIUH BELIECTB, 110 TEIJI0BOMY 3(P(EeKTy, M0 U3MEHEHHUIO CTENCHEN
OKHCIICHUS XUMUYECKUX IJIEMEHTOB, 110 0OPaTUMOCTH, 110 YUaCTHIO KaTaau3aropa). DK30-
U SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE ypaBHEeHUs. [loHsITHE O CKOpOCTH
XUMHYECKOW peaKkiuu

1.4

[TonsiTie 06 0OPAaTUMBIX M HEOOPATUMBIX XUMUYECKUX peakiusix. [lonsTre o
TOMOT'CHHBIX U T'CTCPOTCHHBIX PCAKIUAX. IToHgaTHE O XUMHYECKOM PAaBHOBCCHHU. q)aKTOpr,
BJIMSIFOIIIME HA CKOPOCTh XUMHYECKOW PEAKIIMU U MOJIOKEHUE XMMHUYECKOTO PaBHOBECHS

1.5

OKuCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUHU, JIEKTPOHHBIN OalaHC OKUCIUTENBHO-
BOCCTaHOBUTENBHON peakiyu. CocTaBlIeHUE YPaBHEHNUN OKUCIUTEIbHO-
BOCCTaHOBUTEJIBHBIX PEaKIUi ¢ UCIIOJIb30BaHMEM METO/a JIEKTPOHHOI0 OanaHca

1.6

Teopust 3NEKTPOIUTUUECKON TUCCOIUAIIMU. DIEKTPOJIUTHI U HEAJIEKTPOIUTHL. KaTHOHHI,
QHUOHBI. MEeXaHU3M JIUCCOLMAIMU BEMIECTB C PA3JIMYHBIMU BUIAMU XUMHUYECKOU CBS3H.
Crenens auccoruanyu. CHIBHBIC U CIa0bIe AIEKTPONIUTHL. Peakinu noHHOTO 0OMeHa.
YcnoBus IpoTeKaHus peaklinii HOHHOTO 0OMEHa, MOJTHBIE U COKPAIICHHBIC HOHHBIE
ypaBHeHHs peakiuid. CBOMCTBa KUCIIOT, OCHOBAHUH U COJICH B CBETE Mpe/ICTaBICHUH 00
AIIEKTPOJIUTUUECKON qucconuanuu. KauecTBeHHbIe peakiiuu Ha HOHBIL. [loHsTHE O
TUAPOIIN3E COJIEH

1.7

XVUMUYECKUH IKCIEPUMEHT: 03HAKOMIICHHE C MOACISIMU KPUCTAITNYECKUX PEIICTOK
HEOPTraHWYECKHUX BEIIECTB - METAIUIOB M HEMETA/UIOB (TpaduTa U ajiMasa), CIIOKHBIX
BEIECTB (XJIOpH/Ia HATPHS); UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOHN peakinu
OT BO3JICHCTBUS PA3INIHBIX (PAKTOPOB; UCCIICAOBAHHUE ICKTPOIPOBOIHOCTH PACTBOPOB
BEIIIECTB, MTPOLIeCCa AUCCOIUAIINH KUCIIOT, IIeI0Uel U cojieil (BO3MOKHO UCTIOIb30BaHUE
BHJICOMATEPHAJIOR); POBEJICHNE OIBITOB, MIUTFOCTPUPYIOIIMX MPH3HAKU POTCKAHUS
peakuuii HFOHHOTO oOMeHa (0Opa3oBaHUE OCaKa, BBIICICHUE Ta3a, 00pa3oBaHUE BOJIbI);
OIIBITOB, MJUTFOCTPUPYIOITUX MPHUMEPBI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEaKIINi
(ropeHue, peakiuu pa3ioKeHUs, COCTUHEHUS ); pacliO3HaBaHUE HEOPTaHUYECKHIX BEIICCTB
C TIOMOIIIbIO KAY€CTBEHHBIX PEAKIUi Ha HOHBI; PEIICHUE SKCIICPUMEHTAIBHBIX 33/1a9

HemeTamie! 1 ux COCOAUMHECHUA

2.1

OO61mas xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
CTCIICHHU OKHUCJICHUA. CTpOGHI/Ie n (bI/IBI/I‘IeCKI/Ie CBOMCTBA IMPOCTBHIX BCIICCTB - I'aJIOT'CHOB.
XUMHYECKHE CBOMCTBA HA TPUMEPE XJI0pa (B3aMMOICHCTBUE C METAJIJIaMHU, HEMETaJUIaMH,
niesouamu). Xaopoogopoa. CosiHast KUCIIOTa, XMMMUECKHUE CBOMCTBA, MOJIyUYEHUE,
npuMeHeHue. [[elicTBre Xjopa U XJ0pOBOIOPOIa Ha OpraHu3M YesloBeka. Baxueiime
XJIOpUJBI U UX HAXO0XICHUC B IIPUPOILC

2.2

OO6mras xapakrepucTuka 371eMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CtpoeHue U Gpu3ndeckue CBOWCTBA MPOCTHIX BELIECTB
- KHCJIOpPOJia U cepbl. AJIIOTPONHbBIE MOAN(UKAIIUKN KHCIOPO/a U cepbl. XUMUYECKHE
cBoiicTBa ceprl. CepoBOOPO, CTPOCHHE, PU3NUECKHIE U XUMUUECKHE CBOMCTBA. OKCHIBI
cephl KaK MPEeCTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KUCI0Ta, (PU3ndecKue u
XUMHUYECKHE CBOMCTBA (OOIIHE KaK MPECTAaBUTENS Klacca KUCIOT M CTICIIU(PUUIECKUE).
XUMHUECKUE PEaKIIH, JIeXKAIIEe B OCHOBE MPOMBIIIUIEHHOTO CII0C00a MOIyuYeHHUs CEpHOI
kucnotsl. [Ipumenenue. Conu cepHON KUCIIOTHI, KAYECTBEHHAs! peakiysl Ha Cylb(ar-1oH.
HaxoxneHnue cepsl 4 ee COeAMHEHUN B IpUPOJe. XUMUYECKOE 3arpsI3HEHUE OKPYKAIOLIECH
Cpezbl COeIMHEHUSMHU Cepbl (KUCIOTHBIE JOXKAU, 3arpsI3HEHHE BO3yXa U BOJJOEMOB),
CIOCOOBI €r0 MPeI0TBpaIEeHUS
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OO6mas xapakTepucTuka 3J1eMeHTOB VA-rpymimbl. OcCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEepHBIC CTETICHN OKUCIICHHS. A30T, paCpOCTpaHEHUE B IPUPOJIE, PUINIECKUE U
XUMUYECKHE CBOMCcTBa. KpyroBopoT a3oTa B mpupoje. AMMHAK, ero (pu3ndeckue u
XUMHUYECKHE CBOMCTBA, MOTy4YeHHE U TpuMeHeHrne. Colli aMMOHHUS, WX (pr3udeckue u
XUMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiysi Ha MOHbBl aMMOHUS.
A3OTHas KUCJIOTA, €€ MoJIydeHre, PU3NIECKUEe i XUMUYECKHE CBOMCTBA (00IIre Kak
MpeJICTaBUTEIN Kilacca KUCIOT U crienrduueckue). Mcrnonb3oBanre HUTPATOB U COJIeH
aMMOHHSI B KQUeCTBE MUHEPATBHBIX YIOOpeHH. XUMUYECKOE 3arpsi3HEHUE OKPY KaIoIei
Cpelibl COeTMHEHUAMHU a30Ta (KMCIOTHBIE JI0XK/IU, 3arpsA3HEHNE BO3/yXa, TOUYBBI U
BOJIOEMOB)
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docdop, amnorponHsie MoguduKamu pochopa, punuecKue 1 XMMUYECKHE CBOMCTBA.
Oxkcua pocdopa (V) u pochopnas kuciora, pusnueckre 1 XMUMHUIESCKHE CBOMCTRA,
nonydenue. Mcnonp3zoBanue ¢pocdaros B kKauecTBe MUHEPAIBHBIX YA0OpEHHIA

2.5

OO6mas xapakrepuctuka 31eMeHToB [VA-rpynmnbsl. OCOGEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTIIEpO, aJUIOTPOIHbIE MOIU(UKALIH,
pacrpocTpaHeHHe B Ipupoje, GU3ndeckue 1 XUMUYECKHe CBOMCTBA. AcopOuusi.
Kpyrosoport yriepoza B nmpupoae. Okcupl yriaeposa, X GU3snuecKue 1 XUMHYeCKHue
CBOWCTBA, IEMCTBHE HA KHUBBIC OPraHU3MBbI, IOyYEHUE U IPUMEHEHHE. DKOJIOTHIECKUE
poOJIeMBbI, CBsI3aHHBIE C OKCH0M yriiepoaa (IV); runoresa rimo6ambHOTO MOTETUICHHS
KJIMMaTa; MapHUKOBBIH 3¢ (ekT. YroapHas KUCIO0Ta U ee CONH, UX (pusnyeckue u
XMMHYECKHE CBOMCTBA, NTOJIydyeHHe U IpuMeHeHne. KauecTBeHHas peakius Ha kapOoHaT-
uoHbl. Mconb3oBanue kapOOHATOB B OBITY, MEAULIMHE, TPOMBIIIICHHOCTH U CEITLCKOM
XO35IUCTBE

2.6

[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEILECTBAX KaK O COCIMHEHUSAX YIiaepoaa
(MeTaH, 3TaH, 3TUJIEH, alleTHJICH, STaHOJI, TIMLEPHH, YKCYCHas KucioTa). FIx coctas u
xummuueckoe crpoenue. [lonstre o Ononornyecky BaXKHBIX BEIIECTBAX: KUpax, OenKax,
YIJIEBOJAX - U MX POJIM B KU3HU 4esloBEKa. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U
HEOPraHWYECKUX COETMHEHUI

2.7

Kpewmuuii, ero ¢puznyeckre 1 XuMHUYECKUE CBOICTBA, TOTYYEHUE U TPUMEHEHHE.
Coenunenus kpemHus B ipupoje. Oomue npeactarieHus oo okcuae kpemuaus (IV) u
erMHHeBOfI KHCJIOTE. CI/IJII/IKaTBI, HUX HUCIIOJIHB30BAaHUEC B GBITy, MCOUIINHE,
IPOMBIIJICHHOCTH. Ba)kHEeH e CTpOUTENIbHBIC MaTepHasbl: KEpaMUKa, CTEKIIO, IIEMEHT,
6eToH, xene300eToH. [Ipobiembl 6€30aCHOTO UCIIONB30BaHUS CTPOUTEIBHBIX
MaTepHajoB B TOBCEIHEBHOM KU3HU

2.8

XHUMHUYECKUH HKCIIEPUMEHT: U3ydeHre 00pa3IioB HEOPTaHMYECKUX BEIIECTB, CBOMCTB
COJISTHOM KHUCIIOTBI; IPOBEJCHNE KAaUeCTBEHHBIX PEAKIIUK Ha XJIOPUA-UOHBI U HAOII0IeHUE
MIPU3HAKOB MX MPOTEKAHUS; OMBITHI, OTpaXkaromue Gu3niecKrue 1 XuMUYeCKUue CBOMCTBA
raJIOTeHOB ¥ UX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEPHUATIOB);
03HAaKOMJICHHE ¢ 00pa3IiaMu XJIOPHUIO0B (TAJIOTEHHIOB); 03HAKOMIICHHE ¢ 00pa3IiaMu Cepbl
U €€ COCAMHEHUSMH (BO3MOXHO HCIIOJIb30BaHUE BUICOMATEPHAOB); HalOIr01eHNE
mpoiiecca 0OyTIMBaHUS caxapa Mol ACHCTBUEM KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI,
U3y4eHHE XMMUYECKHX CBOMCTB pa30aBIeHHON CEPHON KUCIIOTHI, TPOBEICHUE
KauyeCTBEHHON peakIiy Ha Cynb(}aT-uoH U HaOII0JeHNE TPU3HAKA €€ TIPOTEKaHUs;
O3HaKOMJICHHE C (PU3MYECKHMMHU CBOMCTBAMH a30Ta, (hocdopa U UX COeAUHEHUH
(BO3MOXHO HCIIOIB30BaHHE BUICOMATEPHAIIOB), 00pa3IiaMu a30THBIX U (pochHOopHBIX
ynoOpeHuit; moiaydeHue, coOupanue, paclio3HaBaHUEe ¥ U3Y4YE€HUE CBOIICTB aMMHaKa,
IIPOBEJICHNE KaUeCTBEHHBIX PEAKIMil HA HOH aMMOHUS U (pochaT-uoH U U3yyeHue
IIPU3HAKOB UX NIPOTEKAHUs, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHOM a30THON KUCJIOTHI C




MeZIbI0 (BO3MOYKHO HCITOJIb30BAHHUE BUICOMATEPHAIIOB); U3yUEHHE MOeNeil
KPUCTAINTMYECKHUX PEIIETOK anmasa, rpaduta, Qpymiepera; 03HaKOMIICHHE C TIPOIECCOM
a7copOLMK PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MPOTUBOTA34; MOJIyYeHUEe, COOMpaHHE, PACIIO3HABAHNE U H3yYECHUE CBONUCTB YIIIEKUCIOTO
ra3a; IpoBeJIeHHe KaueCTBEHHBIX PEeaKIfil Ha KapOOHAT- U CUIIMKAT-UOHBI U U3yUeHUE
MPU3HAKOB UX MPOTEKAHUS; O3HAKOMJIEHUE C MPOAYKIIMEH CHIIMKATHON
MIPOMBIIICHHOCTH; PEIIEHHUE KCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe "Baxueiime
HEMeTaJUIbl U UX COequHEHus"

Metaminl 1 ux COCAUHCHHUA

3.1

O6H_Ia}1 XapPaAKTCPUCTHKA XUMHUYCCKUX DJICMCHTOB - MCTAJIJIOB HA OCHOBAHHUU HUX
nosnoxkeHus B [lepuoanveckoit cucreme xumuueckux snemenToB J[.M. Menaeneesa u
CTPOCHUSA aTOMOB. CTpO@HI/Ie METaJUIOB. MeTayuinyeckas CBA3b U MeTa/IndecKas
KPHUCTAJUIMYECKas pelIeTKa. DJICKTPOXUMUYECKUH Psil HANIPSKEHU METaIoB

3.2

dusnuecKkue 1 XMMUYECKHe CBOMCTBA MeTaiuioB. O01ie crnocoObl MorydyeHus] METaJIJIOB.
[ToHsTHE O KOPPO3UM METAJIOB, OCHOBHBIE CITOCOOBI 3aIUTHI MX OT KOppo3uu. CruiaBsl
(cTasp, UyryH, JIOPATIOMUHUHN, OPOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIIICHHOCTH

3.3

[I{enoynble MeTaILIbL: TTOJIOKEHUE B [leproinueckoi cucteMe XMMHUUYECKUX DJIIEMEHTOB
J.N. MenneneeBa; CTpOEHHE UX aTOMOB; Hax0XA€HUE B pupoje. Pusndeckue u
XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCUIBI U TUIPOKCUIBI HATPUS U
kanus. [[puMeHeHre mEeI0uYHbIX METAJIIIOB U UX COEAUHEHMI

3.4

[IlenoyHO3eMeNbHBIE METAIUTBI MArHUM M KaJbLMii: TosiokeHue B [lepuoanyueckoi
cucremMe XuMuueckux aemeHToB /.M. MenzeneeBa; CTpoeHHE X aTOMOB; HAXO0XKICHUE B
npupoze. duznueckre U XUMUYECKHE CBOMCTBA MarHus U Kainblius. BaxkHeimue
COEMHEHUS KalbIHsl (OKCUI, THAPOKCHU, COMHN). JKeCTKOCTh BOJBI U CLIOCOOHI €€
YCTpaHEHHUS

3.5

AntoMunHui: nojoxkenue B [leproanueckoi cucreme XuMU4eckux snementoB J[. 1.
MeHieneeBa; CTpOCHHE aTOMa; HAX0XKJI€HHUE B pupoie. Pu3nueckue 1 XUuMUIECKUe
cBoOMCTBa amtoMUHUS. AMDOTEpHBIC CBOMCTBA OKCHIA U THAPOKCHIA ATFOMUHUS

3.6

Kenezo: nonoxxenue B [lepronnueckoit cucreme XuMuueckux sinemMeHToB J[. M.
MeHieneeBa; CTpOCHHE aTOMa; HaAX0XKIEHHE B pupoie. Pu3nueckue 1 XUuMUIECKUE
cBoicTBa xkene3a. Okcuabl, THApPOKCU bl 1 comu xkenesa (II) u xenesa (I11), ux cocras,
CBOMCTBA U NOJIyYEHUE

3.7

XYUMUYECKUH IKCTIEPUMEHT: 03HAKOMIICHHE C 00pa3llaMyu METAJIOB | CIIJIABOB, UX
bu3nYeCKUMHU CBOMCTBAMU; U3YyUEHHE PE3YIHTATOB KOPPO3HH METAJIIOB (BO3ZMOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOICHCTBUS OKCUIA KATbIUs 1
HaATpUs C BOJOH (BO3MOXHO MCIOJIb30BaHNE BUJIEOMATEPUATIOB); HCCIIEIOBAHUE CBOWCTB
YKECTKOU BOJIBI; TIPOIIECCa TOPEHUS Kelle3a B KUCIopo ie (BO3MOKHO HCIIOJIb30BAHHE
BUJICOMATEPHUAJIOB); IPU3HAKOB MTPOTEKAHNS KaUeCTBEHHBIX peaKlUii Ha MOHbI (MarHus,
KaJbIUsl, ATFOMUHUS, TTMHKA, jxene3a (1) u xenesa (I11), mequ (II); Habmronenue u
OIKMCaHKE MPOLECCOB OKPAIIMBAHUS [IJITAMEHH HOHAMH HATPHs, KaJlus U KalbIHs
(BO3MOYKHO HCITOJIb30BAHHE BUICOMATEPHAIIOB); UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB
TUAPOKCUAA aTIOMUHUS U TUAPOKCUIA IMHKA; pElIeHre HKCIIEPUMEHTAIbHBIX 3aa4 0
TeMe "BaxkHenme MeTaJUIbI U UX COeTUHEHUS"

XHUMHA U OKpYXKarolas cpeaa




4.1 HoBble MaTepuanbl 1 TEXHOJOTHH. BellecTBa 1 MaTepraibl B OBCEHEBHOMN KU3HU
YCJIOBCKaA. XI/IMI/IH n BI[OpOBBe. B€3OHaCHO€ HCIIOJIBb30BaAHHUEC BCUICCTB U XUMHUUYCCKUX
peakiuii B ObITy. [IepBast TOMOIIE TPH XUMHYECKUX 0XKOTaX M OTPABICHUSIX

4.2 OCHOBBI 3K0JIOTUYECKON TPAMOTHOCTH. XUMHYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeibl
ITAK. Posb XuMuU B pelieHNH 3KOJIOTHYeCKUX mnpobiieM. [IpupoiHbie HCTOUHUKN
YTII€BOOPOAOB (YTrOJib, IPUPOAHBIN Ta3, HE(MTH), MPOTYKTHI UX MTEPEPaOOTKH, UX POJb B
OBITY U TPOMBINIIICHHOCTH

4.3 XUMHYECKUH 3KCIIEPUMEHT: U3y4eHHE 00pa3LioB MaTEPUANIOB (CTEKIIO, CIIJIaBbl METAIJIOB,
MOJIMMEPHBIE MaTEPHAIIbI)

[lepedens (konupuKaTop) IpoBepseMbIX TPEOOBAHUHN K pe3yJIbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTenbHON MPOTrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUs U AJIEMEHTOB COJICP)KaHUS Ha

OI'D 1o xumuu

[IpoBepsembie Ha OI'D no xumun TpeGOBaHUS K pe3ysibTaTaM OCBOCHHSI OCHOBHON
00pa3zoBaTenbHON MMPOrpaMMbl OCHOBHOT'O 001IIeT0 00pa3oBaHuUs

Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBAHUS K IPEIMETHBIM pe3yIbTaTaM 0a30BOT0 YPOBHS OCBOCHHSI
OCHOBHO# 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO OOIIIETO 00pa3oBaHus Ha
ocHoe ®I'OC

1

[IpencraBnenue:

1.1

0 MO3HABAEMOCTH SIBJIEHUN IPUPO/JIbI, TOHUMaHUE O0BEKTUBHOM 3HAUUMOCTH OCHOB
XUMHUYECKON HAyKH KaK 00JacTh COBPEMEHHOTO €CTeCTBO3HAHUSI, KOMIIOHEHTA
o011eil KyabTyphl U IPAKTHUECKOH JEATEIbHOCTH Y€JI0BEeKa B YCIOBUSIX
COBPEMEHHOT0 00IIeCTBa; MOHMMAHUE MECTa XUMHUU CPEH IPYTHX €CTECTBEHHBIX

HayK

1.2

0 HaY4YHbIX MCTOJaX IMO3HaHWA, B TOM YHCJIC OKCIICPUMCHTAJIBHBIX U TCOPETUICCKUX
MCTOaxX UCCICAOBAHHUA BCIICCTB U U3YUYCHHUA XUMUUCCKHUX peaKuHﬁ; YMCHHC
HCITIOJB30BaTh MOACIHN IJIA 00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodhecCHOHANBHON JAEATETBHOCTH, CBA3AHHBIX C XUMHUEH U
COBpPCMCHHBIMH TCXHOJIOTUAMH, OCHOBAHHBIMHU HAa NOCTHIKCHUAX XHUMHYECKOUI
HAYKH, 4TO MO3BOJIUT OOYYAIONMMCS paCCMaTPUBATh XUMHIO Kak cepy CBOEH
Oynyieit mpodeccHoHaATBHON AeSITELHOCTH U CIETaTh OCO3HAHHBINA BHIOOP XUMHH
KaK Mpo(UIbHOrO TpeIMeTa MPH MePEeXo/ie Ha YPOBEHb CPEITHET0 O0IIEro
o0Opa3oBaHUs

Brnanenue cuctemMoil XMMHAUYECKUX 3HAHUW U YMEHHUE IPUMEHSITh CUCTEMY
XUMHUYECKUX 3HAHUM, KOTOPAsi BKJIKOYAET:

2.1

B)KHEHIIINE XUMHYECKHE TIOHATHS: XUMUYECKUI SIEMEHT, aTOM, MOJIEKYIa,
BEILIECTBO, IIPOCTOE U CJIOKHOE BELIECTBO, OAHOPOIHASL M HEOJHOPOIHASL CMECH,
OTHOCHUTEJBbHBIC aTOMHAs ¥ MOJIEKYJISIPHAsI MacChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAs Macca, MOJISIPHBIN 00beM, OKCHJI, KUCIIOTa, OCHOBAaHUE, COJIb (CPEIHsIs),
XMMHUYECKas PEaKIus, PEaklii COCANHCHNS, PEaKIINHU Pa3JIOKCHHUS, PEaKIInU
3aMelIeHus, peakiuu oOMeHa, Ter1oBoi 3 ekt peakunu, 3K30- U
SHJIOTEPMHUYECKHE PEAKIIH, PACTBOP, MAaCCOBAs AOJIS XUMHUECKOTO SJIEMEHTA B
COCMHEHUH, MAaCCOBAs JI0JI U MPOLIEHTHAs KOHIIGHTPALMs BEILIECTBA B PaCTBOPE,




AP0 aTOMa, SJIEKTPOHHBIN CJI0i aToMa, aTOMHasi OpOUTAallb, pPauyC aTOMa,
BAJICHTHOCTb, CTCIICHb OKHUCJICHUS, XUMUYCCKAsA CBA3b, SJICKTPOOTPHUIATCIbHOCTD,
MOJIIpHAsl ¥ HETOJIApHAs KOBAJIEHTHAS CBSI3b, MOHHAS CBSA3b, METAJUINYECKAs CBA3b,
KpUCTAIIINYECKasl pelieTka (AaTOMHasl, MOHHAs, METAITMYeCKast, MOJICKYJIsIpHAs),
WOH, KATHOH, aHUOH, JIEKTPOJIUT U HEIJICKTPOIUT, HJIEKTPOIUTHUECKAs
aucconuanua, peakumuu HOHHOT'O O6M€Ha, OKHCIUTCIIbHO-BOCCTAHOBUTCIIbHBIC
peaKkunu, OKHCIUTENb U BOCCTAaHOBUTEIb, OKUCIIEHUE U BOCCTAaHOBJICHHE,
AIIEKTPOIIN3, XUMHUECKOE PAaBHOBECUE, 0OpaTUMBbIC U HEOOPATUMBIE PEAKIINH,
CKOpPOCTh XUMHYECKOW peakiuu, katanuzarop, [1/IK, koppo3usa meTanios, criiaBsl

2.2

OCHOBOIIOJIAralolye 3aKOHbI XUMHUH: 3aKOH COXPaHEHHUS MacChl, IEPUOINIECKUI
3akoH JI.M1. MeHieneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOTaJpo

23

TEOPUU XUMHH: ATOMHO-MOJIEKYJISIPHAS TEOPUsL, TEOPHUSI DIEKTPOIUTUIECKOU
JAUcconyanuu

Brnanenue ocHOBaMU XMMHUUYECKON I'PAMOTHOCTH, BKJIKOYAOIIEH:

3.1

yYMEHUE MPaBUIIbHO UCIIOIb30BATh N3yYCHHBIE BELIECTBA M MAaTEPUAIIbI (B TOM YHCIIE
MHHEpaIbHBIEC YI0OPEHUS, METAIIBI M CIUIaBBI, IPOIYKTHI MEPEpaObOTKH MPUPOTHBIX
UCTOYHUKOB YTTIEBOJOPOIOB (YIJis, MPUPOJHOTO ra3a, He()TH) B OBITY, CEIbCKOM
XO3HCTBE, Ha MPOU3BOJICTBE M TOHUMAHUE 3HAYEHHSI )KUPOB, OCIIKOB, YIIIEBOI0B
JUIS. OpraHU3Ma YeJIOBEKa; yMEHHE MPOrHO3UPOBATh BIUSHHUE BEIIECTB U
XMMHYECKHUX TPOIIECCOB HA OPTaHU3M YeJIOBEKa M OKPYKAIOIIYI0 IIPUPOTHYIO CPEY

3.2

YMEHHE HHTErPUPOBATh XMMHUECKHUE 3HAHUS CO 3HAHUSIMH JIPYTHX y4eOHBIX
MPEMETOB

3.3

HAJIMYHUE OMBITa PAOOTHI C pa3TUYHBIMU UCTOYHHUKAMHU HHPOPMAITUH 110 XUMUHU
(Hay4Has U HAy4YHO-TMIOMYJISIpHAs JTUTEepaTypa, CJIOBapH, CIIPAaBOYHUKH, UHTEPHET-

pecypcebl)

3.4

yMeHHe 00bEKTUBHO OIICHUBATh MH(OPMAITUIO O BEIIECTBAX, UX MPEBPALICHUSAX U
MPAKTUUYECKOM IPUMEHEHUHU U YMEHUE HCIIO0Ib30BaTh €€ I pelieHus: yueOHo-
MI03HABATEJIbHBIX 3324

Bnagenne ocHOBaMM MOHATHIHOIO anmnapara 1 CHMBOJIMYECKOT'O SI3bIKa XUMHHU JUISI
COCTaBJIEHUS] (JOPMYJI HEOPTaHUYECKUX BELIECTB, YPABHEHUN XUMHUECKUX PEAKIIUMN;
ocHoBamu xuMudeckoit HomeHkiatypsl (IUPAC u TpuBHanbsHOI)

YMeHnue oObsICHATH CBS3b MOJIOKEHUS AieMeHTa B [leproanueckoiil cucreme ¢
YHUCIIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsij sapa, oo1ee YHCIo AIEKTPOHOB), paCcIIpEICTICHUEM IIEKTPOHOB 11O
SHEPreTUYECKUM YPOBHSM aTOMOB IIEPBBIX TPEX MEPUOAOB, KAIHS U KaIbLUs

[IpencraBienue 0 NEpUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX JIEMEHTOB
(paamyc aToMa, 3JEKTPOOTPULIATEITHHOCTH ), TPOCTHIX M CIIOKHBIX BEIIECTB OT
MOJIOXKEHUS IeMeHTOB B [lepronnueckoii cucreMe (B MajIbIX MEPUOIax U TJIABHBIX
MOATPYIINAX) U 3JIEKTPOHHOTO CTPOEHHUSI aTOMa

YMenune kinaccupuIimpoBaTh:

7.1

XUMHUYCCKUE 3JICMCHTHI




7.2

HCOPTraHNYCCKUEC BCIICCTBA

7.3 XUMHUYECKHE PEAKIIHHI
8 YMenue onpeaensiTh:

8.1 BaJICHTHOCTh U CTENIEHb OKUCJICHUSI XUMUYECKUX 3JIEMEHTOB, 3apsi]l HOHA

8.2 BUJI XUMUYECKOM CBSI3U U TUI KPUCTANTMYECKON CTPYKTYPhI B COEAMHEHUSX

8.3 XapakTep Cpelbl B BOJAHBIX PACTBOPaX BEHIECTB (KUCIOT, OCHOBAHUM )

8.4 OKHCJIUTEh U BOCCTAaHOBUTEH

9 YMeHue xapakTepu3oBarh (HU3NUECKHe U XUMUUYECKHUE CBOMCTBA:

9.1 MPOCTBIX BEMIECTB (KUCIOPO/I, 030H, BOJOPOI, TpaduT, ammMa3, KpeMHHI, a30T,
docdop, cepa, XJ0p, HATPHM, KATHI, MATHUN, KaJILIIWHA, aTFOMUHHH, JKEJIe30)

9.2 CJIO’KHBIX BEIIECTB, B TOM YHUCJIE UX BOJAHBIX PAaCTBOPOB (BO/AA, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOI, OKCHBI U TUAPOKCUIBI MeTAIIOB I - [TA rpymm,
amromunaus, meau (1I), muaka, sxenesa (11 u III), okcunst yrnepona (II u IV), kpemuus
(IV), azora u docdopa (Il u V), ceps (IV u VI), cepaucras, cepHas, a30Tucras,
azoTHas1, GpochopHas, yroipHas, KpEeMHHEBAs] KUCIOTA U UX COJIH)

9.3 MIPOTHO3UPOBATH U XapaKTePU30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTHU OT HX
COCTaBa U CTPOCHMUSI, IPUMEHEHHE BEUIECTB B 3aBUCUMOCTH OT UX CBOWCTB,
BO3MOXXHOCTh MIPOTEKAHUS XUMUYECKUX MPEBPALICHUIN B PA3TUYHBIX YCIOBUSIX

10 YMeHHe cOCTaBIsATh MOJIEKYJISIPHBIE M MOHHBIE YPABHEHUS PEaKLIUid, B TOM YHCIIE:

10.1 peakiuii HOoHHOro 0OMeHa

10.2 OKHCITUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIHI

10.3 WJUTIOCTPUPYIOLIUX XUMHUECKHE CBOMCTBA M3YUEHHBIX KJIACCOB (TpyI)
HEOPraHMYECKUX BEIIECTB

10.4 MOATBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXKIY HUMHU

11 YMeHue BEIYUCIATH (TPOBOIUTH PACUETHI):

11.1 OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MACCOBYIO JI0JIIO
XUMHUYECKOI0 JIEMEHTAa B COETUHEHUH

11.2 MacCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00bEeM ra3oB

11.4 M0 YPaBHEHUSIM XUMHYECKUX PEaKIMil M HAXOAUTh KOJIMYECTBO BEIIECTBA, 00bEM U
MacCy peareHTOB WM NPOAYKTOB pEeaKIuu

12 Biianenue (3HaHUE OCHOB):

12.1 OCHOBHBIMH METOJIaM{ HAYYHOTO MMO3HAHUS (HaOJII0IeHNE, N3MEPEHHE,

9KCIICPUMCHT, MOI[GJII/IpOBaHI/Ie) IpH U3YyUYCHUU BCHICCTB U XUMHWYCCKUX HBHGHHﬁ;




yMeHue chopMyIHpoBaTh NPOOIEMY U IPEIOKHUTH ITYTH €€ PEeIeHus

12.2

0e30macHoi pabOThl ¢ XUMUYECKUMH BEIIECTBAMHU, XMMHYECKOM IMOCYI0N U
1a0opaTOpHBIM 000pyIOBaHUEM

12.3

npaBUJIaMu OE30MaCHOTO OOPAICHHSI C BEIIECTBAMU, HCIIOJIb3yEMbIMH B
MOBCEIHEBHOM JKHU3HMU, ITPABUJIaMU TIOBEJICHUS B LENIX COEPEKEHUS 310pOBbS U
OKpYKaroIIel MPUPOJTHON cpeibl; TOHUMAaHUe Bpea (OMacHOCTH) BO3ACHCTBHS Ha
YKUBbIE OpTraHU3Mbl OIIPEIETICHHBIX BEIECTB, CIIOCOOOB YMEHBIICHHS U
MPEAOTBPALIEHUS UX BPEAHOTO BO3AEHCTBUSA

13

Hanname MPAKTUYCCKHUX HABBIKOB IINIAHUPOBAHUA U OCYIICCTBJICHUS CIICAYIOIIUX
XUMHUYCCKUX SKCTICPUMCHTOB:

13.1

HU3YUCHUC U OIMUCAHUC (1)I/I3I/I‘-I€CKI/IX CBOICTB BCIICCTB, O3HAKOMJICHHC C
(bPIBI/I‘ICCKI/IMI/I U XUMHUYCCKUMMU ABJIICHUAMM, OIIBITHI, UJIJTFOCTPHUPYIOIIUEC ITPU3HAKA
MMPOTCKAHUSA XUMHUYCCKUX peaKHHﬁ

13.2

U3y4eHHe CIIOCOO0B pa3eeHus cMecer

13.3

MOJIyYeHUE KUCTOpoa U U3yUY€HHUE €r0 CBOMCTB; MOJIyYeHHE BOIOPO/Ia U U3YUCHHUE
€ro CBOMCTB; MMOJIy4eHHE YTJIEKUCIIOr0 Ta3a U U3y4eHHE €ro CBOICTB; MOIy4YeHHEe
aMMHaKa U U3y4eHHE ero CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEIECICHHOW MacCOBOM JOJIEH PACTBOPEHHOIO
BEILIECTBA

13.5

MpUMEHEHNE WHIUKATOPOB (JJTakMyca, METUJIOpaHka U ¢heHon(TanenHa) st
oTIpesieNIeHus] XapaKTepa Cpelibl B pAaCTBOPAX KUCIOT U MIEIOYCH

13.6

MCCJIEIOBAHNE U ONMCAHUE CBOMCTB HEOPTAaHMUECKUX BEIIECTB PA3TMYHbBIX KJIACCOB;
M3YYEHHE B3aUMOJCHCTBHS KUCIIOT C METalllaMi, OKCHJIaMU METAJIJIOB,
pacTBOPUMBIMHU M HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJIIMH; TIOJIyUCHHE
HEPACTBOPUMBIX OCHOBAHMIA; BHITECHEHHE OJIHOTO METaJuIa JPYTUM U3 pacTBOpa
COJIU; UCCIIeZIOBaHNE aM()OTEPHBIX CBOMCTB TMAPOKCUIOB ATFOMUHUS U IIMHKA

13.7

pellIeHHE YKCTIEPUMEHTAIIBHBIX 3a7a4 Mo TemMaM: "OCHOBHBIE KJIaCChl
HEOPraHWYECKUX COeAMHEHUI"; "DnekTponuTrieckas auccounanus'”; "Baxueitme
HeMeTaIbl M X coeanHennsa"; "BaxHelimme MeTanabl M UX COeTUHEHU"

13.8

XUMHYECKHE IKCIICPUMEHTBI, WILTIOCTPUPYIOIINE TIPU3HAKU TIPOTEKAHUS PEAKITHHA
HMOHHOT'O 06MeHa; KaUCCTBCHHBIC PCAKIIMN HA IPUCYTCTBYIOIINEC B BOAHBIX
pacTBOpax MOHBI: XJIOPHI-, OpOMU -, HOAK-, CyIabdat-, hocdar-, kapOoHaT-,
CUJIMKAaT-aHUOHBI, THAPOKCUA-NOHLbI, KATUOHBI aMMOHUA, MarHus, KaJIbIUs,
aTIOMUHMS, Keme3a (2+) u xkenesa (3+), meau (2+), TUHKA

14

VYwmenue:

14.1

MPEJICTaBIISITh PE3YJIbTaThl SKCIIEPUMEHTA B (POpME BBIBOJIOB, 10KA3aTEILCTB,
rpaduKOB U TAOJIHII U BBISBIATH SMIMPUUECKUE 3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATh CBSI3U MEX/1Y peaibHO HAOII0AaeMbIMU XUMUYECKUMU SIBICHUSMH U
HpoLECCaMy, IPOUCXOAAIINMHI B MaKpO- 1 MUKPOMHUPE, OOBSICHATH IIPHYNHEI
MHOT000pa3us BEeLIeCTB




[lepeueHb 211IEMEHTOB cofiepxkaHus, npoBepsaeMbix Ha OI'D no xumMun

Kon

[IpoBepsieMblil 37IEMEHT COJEPHKAHUS

HepBOHa‘IaHBHBIG XUMHUYCCKUC ITOHATUA

1.1

Uucrele BemecTBa U cMecu. CriocoObl pa3/ielieHus: cMeceit

1.2

ATOMBI 1 MOJIEKYJIBI. XMUMHUYECKHUE 3JIEMEHTHI. CHMBOJIBI XUMHYECKUX 3JIEMEHTOB.
[IpocThle U cn0XKHBIE BELIECTBA.

1.3

Xumnueckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX J1eMEHTOB. CTeneHb
OKHUCIIEHUS

1.4

3aK0H MOCTOSIHCTBA cocTaBa BellecTs. OTHOCHTENbHA aToMHas Macca. OTHOCUTENBLHAS
MOJIGKy.]IHpHaH Macca. MaCCOBaH JO0JIsI XUMHUUYECCKOI'0 3JIEMCHTA B COCIMHCHU U

1.5

KomuuectBo BemectBa. Monb. MossipHast macca. MossipHbIi 00beM ra3oB. B3aumMocBsi3b
KOJIMYECTBA, MACCHI M YMCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA

1.6

DU3NYECKUE U XUMUYECKHUE SIBICHUS. XUMHUUYECKas pEeakys U €€ MPU3HaKi. 3aKOH
COXpaHeHI/IH MacCChI BCIICCTB. XPIMH‘-I@CKI/IG ypaBHeHI/I}I

IIepnonnueckuii 3axoH u Ilepuoandeckas cucteMa XUMUYECKUX d1eMeHToB [[.1.
MenneneeBa. CTpoeHre aTOMOB

2.1

IIepuoanueckuii 3axoH. [lepuoanueckas cucteMa XUMHUYECKUX 1eMeHTOB J[.H.
MenneneeBa. [lepuoasl u rpynibl. @U3NYECKUI CMBICH TOPSIAKOBOIO HOMEPa, HOMEPOB
nepuoja U rpynimsl 2JIEMEHTa

2.2

Crpoenune atomoB. CoctaB aToMHBIX siiep. M3oTonsl. DnekTpoHbl. CTpOEeHUE 3JIEKTPOHHBIX
0005109ek aToMOB TIepBbIX 20 xuMHuueckux daemMeHToB [lepronnueckoii cucremsr J[. 1.
Menpeneena
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3aKOHOM€pHOCTI/I B U3MEHEHHUHU CBOUCTB XUMHUYECKHUX SJIIEMEHTOB MEPBLIX TPEX MICPUOIOB,
KaJus, Kanblus (pagnyca aTOMOB, 3JIEKTPOOTPULIATEIHHOCTH, METAJUTMYECKUX U
HEMCTAJTNIMYECCKUX CBOﬁCTB) n ux CO€I[I/IHGHHI>'I B COOTBETCTBHHU C ITOJOKECHUEM DJICMCHTOB B
[leproauueckoil cucteMe U CTPOCHUEM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumunyeckas cBsizb. KoBajeHTHas (oJsipHasi U HEMOJIIpHAsi) CBA3b.
DIEKTPOOTPULIATETLHOCTh XMMUYECKUX 3JIeMEeHTOB. MloHHas cBsA3b. MeTanueckast CBsI3b

3.2

TI/IHBI KpI/ICTaJIJII/I‘IeCKI/IX pGI_HeTOK (aTOMHaH, HOHHas, MeTaJIJII/I‘IeCKaH), 3aBUCUMOCTDH
CBOICTB BEIIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUYECKOU CBSA3HU

Baxneimme MNpEACTABUTCIIN HCOPIraHNMYCCKUX BEIICCTB. Hemeramis! 1 ux COCOAMHCHUS.
Mertamisl 1 UX COSTUHEHUS

4.1

Knaccugukaius 1 HOMEHKIATypa HEOPTaHHYECKUX COCTMHEHUI: OKCUIOB
(coeobOpasyromiye: OCHOBHBIC, KUCIOTHBIE, aM()OTEpHBIC) U HECOIEOOpa3YIOIIHE;
OCHOBaHUH (II€TT0YM U HEPACTBOPUMBIC OCHOBAHUSA); KUCJIOT (KUCIOPOACOAEPIKAIINEC U
OECKUCIOPOIHBIC, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIC); COJICH (CPEAHHUX U KUCIIBIX )

4.2

®uznyecKkue 1 XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB: BOAOPO/A, XJ10pa,




KHCJIOPO/JIa, CEPhI, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

PusnyecKkne 1 XMMUYECKHE CBOMCTBA MPOCTHIX BEIECTB-METAJUIOB: JTUTHS, HATPHs, KA,
MarHusl ¥ Kajabplus, alFOMUHUS, XKelle3a. DIEKTPOXUMHUECKUN Psii HAPSDKEHUH METAIIOB

4.4

Pu3nyecKue 1 XUMUYECKHE CBOMCTBA BOJIOPOJAHBIX COCINHEHUN HEMETAIIOB:
XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aAMMHAKa

4.5

Ou3nyecKkue 1 XUMUIECKIE CBONCTBA OKCHIOB HemeTauioB: cepsl (IV, VI), azora (I, IV,
V), docdopa (111, V), yraepona (11, IV), xpemunst (IV). [lonydenrne okCHa0B HEMETAIIIIOB

4.6

XuMHu4ecKue cBoicTBa OKcHu10B: MeTauioB IA - IIIA rpynm, unka, menu (I1) u xenesa (11,
IIT). [Tony4yeHne oKCUI0B METAIIIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBaHM M aM(OTEPHBIX THAPOKCUIIOB (HAa IpUMEpe
THJIPOKCUIOB AJIFOMUHUS, Kele3a, LMHKa). [lomyueHnre ocHoBaHUH 1 aM()OTEPHBIX
TUAPOKCHUJIOB

4.8

OO011e XMMUYECKHe CBOMCTBA KUCIIOT: XJIOPOBOJOPOAHOM, CEpOBOIOPOIHOM, CEPHUCTOH,
CEpHOM, a30THOH, HochHOpHON, KPEMHUEBOMU, YToMbHOW. OCOOBIE XUMUUYECKHE CBOMCTBA
KOHLICHTPUPOBAHHOM CEpHOM U a30THOM KUCIOT. [lorydenue kuciaor

4.9

OO0ue xuMHuYeckre cBoicTBa cpeHux couel. [lomyuenue comneit

4.10

[Monyuenue, cobupanue, pacro3HaBaHue BOJOPOAA, KHCIOPOIa, aMMHAKa, YTIIEKUCIIOTO
rasa B JabopaTopuu

4.11

[Momyyenne amMmmHaka, CepHON M a30THOW KUCIIOT B IPOMBIIIICHHOCTH. OO111e crioco0b!
IIOJIy4EHUS METAJNIOB

4.12

I'eneTmueckas CBA3b MEXKAY KiiaCcCaMHU HEOPraHNYCCKUX COGI[I/IHCHI/Iﬁ

XUMHUYECKUE Peakiuu

5.1

Knaccudukanms XuMHUeCKUX peaklui o pa3IMYHbIM MPU3HAKaM: 110 YUCITY U COCTaBy
YYaCTBYIOUIMX B PEaKIIUH BEUIECTB, 110 TEIJI0BOMY 3(p(EeKTy, 0 N3MEHEHHUIO CTENCHEN
OKHCJICHUSI XUMUYECKHX JJIEMEHTOB

5.2

TennoBoii 3pPeKT XUMUIECKOIN peaKIuy, TEPMOXUMUUYECKHE YPaBHEHUS. DK30- U
SHJOTEPMUYECKHE peaKkuu. TepMOXUMUYECKUE YPABHEHUS
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OKHCIHUTENbHO-BOCCTAHOBUTENbHBIEC peakinu. OKUCIUTENN U BOcCTaHOBUTENH. [Iporeccel
OKHCJICHHS U BOCCTaHOBJICHMSI. DIIEKTPOHHBII 0anaHC OKUCIUTEIbHO-BOCCTAHOBUTEIHHON
peakuuu

Teopus 3MEKTPONIUTUUECKON Jucconanuu. KaTuoHbl, aHHOHBI. DIEKTPOIUTHI U
HeaIeKTpouThl. CUIIbHBIE U clla0ble 3J1eKTPoauThl. CTeneHb AUCCOIHaN

5.5

Peakuinu noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS peakiuii HOHHOTO 0OMEHa, MOJIHBIE U
COKpAILCHHBIC HOHHBIE YPABHCHMS PEaKLIUN

XuMUS 1 OKpY>Karonas cpeaa

6.1

BemecTBa u MaTepuaibl B TOBCEIHEBHOM KU3HU YeJloBeKa. bezonacHoe ncnoabp30BaHne
BEIIIECTB U XMMHUYECKHUX peakiuii B m1abopatopuu u ObiTy. [lepBas momors npu
XUMHUYECKHUX 0’KOTaX U OTPABJICHHIX




6.2

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOMIEH cpelbl (KUCIOTHBIE JOXK/IN, 3aTrPSI3HEHHUE TIOYBHI,
BO3/yXa M BOJOEMOB), CIIOCOOBI ero mpenorBpamienus [Ipenensnas nomycrumas
koHneHntpanus Bemects (I1/IK). Pons xumun B pemeHnn 3K0JI0THYECKUX TPOOIeM.
Ycunene napHUKoBOro 3 gexTa, pa3pymeHrue 030HOBOTO CIIOS

6.3

[Tpumenenwue cepsl, a3ora, Gpocdopa, yriaepoaa, KpEMHHS U X COSAMHEHUH B OBITY,
MEeUIMHE, TPOMBIIUICHHOCTH B CEITLCKOM XO03sCTBE. [IprMeHeHne MeTauioB 1 CIIIaBOB
(cTaisp, UyryH, AIOPATIOMUHUHN, OpOH3a) B OBITY M IPOMBIIUICHHOCTH UX COCTUHEHU.
[ToHsiTHE O KOPPO3HUN METAJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI HX OT KOPPO3UH

6.4

[TpupogHBIC HCTOYHUKH YTIIEBOIOPOIOB (Yroib, HPUPOIHBII ra3, HeTh), MPOIYKTHI UX
nepepaboTku (O€H3UH), UX POJIb B OBITY U IPOMBIIIICHHOCTH

6.5

[TepBoHavanbHbIe MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COCIMHEHUSAX YIiaepoaa
(MeraH, 3TaH, 3THJIEH, allETUJICH, YTAHOJ, TJIULEPUH, YKCyCHas KucioTa). [lonarue o
OHMOJOTMYECKH BaKHBIX BELIECTBAX: KHUPaAX, OelKaX, yriieBoJax - U UX POJIM B KU3HU
YyeJloBeKa

PacueTnl:

7.1

o popmyrnaM XUMHUYIECKUX COCTUHEHUN

7.2

Macchl (MaccoBOI) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

Mo XUMHUYCCKUM YPABHCHUAM




IHoypouHoe miiaHupoBaHue

8 kiace
KosmnuecTBo yacos
Ne JIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Koutpoabsnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI

IIpenqmer xumMuu. Poib XUMUM B )KU3HU

1 et 1 https://m.edsoo.ru/J4AC2VEMIV
yesnoBeKka. Tena u BelecTsa

2 ITonsgaTue o MeTOnax MO3HAHUS B XUMUH 1 https://m.edsoo.ru/P108A5C6T
[IpaxTuueckas padora Ne 1 «IIpaBuia

ab0THI B Ja00paTopuu U NpUEMb

3 P patop P ' 1 1 https://m.eds00.rt/O5G3E0DSY
oOpareHus ¢ 1abopaTopHBIM
000pyI0BaHUEM
Uucrele BemecTBa U cmecu. Criocod

4 H . - bl 1 https://m.edsoo.ru/X1A2E3M8R
paszueneHus cMecen
[Ipaktrueckas padota Ne 2 «Pa3nenenue

5 cMmeceil (Ha mpuMepe OYMCTKU OBAPEHHON 1 1 https://m.edsoo0.ru/R6EW6Z8FIX
COJIN)»

6 ATOMBI U MOJIEKYJIbI 1 https://m.edsoo.ru/J7R1O8HI1L
XUMHUYECKHUE JIEMEHTBI. 3HaKU (CUMBOJIBI

7 ( ) 1 https://m.edsoo.ru/W3U6Q6D7W
XUMUYECKHUX 3JIEMEHTOB
[IpocThie U COXKHBIE BENIECTBA 1 https://m.edsoo.ru/H2ZW7W8P3 A
ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 https://m.edsoo.ru/EOD1LSNIN
3aK0OH MOCTOSIHCTBA COCTaBA BEILIECTB.

10 Xumnueckas popmyna. BareHTHOCTD 1 https://m.edsoo.ru/I3Y2G1R4C
ATOMOB XUMHYECKUX 3JIEMEHTOB
OTtHocuTenbHAsI aTOMHAs Macca.

11 1 https://m.edsoo0.ru/FOIN3SOA9I

OTtHocuTenbHas MOJIEKYJIIpHas Macca



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C
https://m.edsoo.ru/F9N3S0A9I

MaccoBas J0JIA XUMHWYCCKOI'O 3JICMCHTA B

12 https://m.edsoo.ru/J6A9W4P1)J
COEIMHEHUN
Konuuectso Bertecrsa. Moabs. Mo a

13 AIMHCCTRO BEHCCTS b UIpHad https://m.edsoo.ru/C2J5K415X
Macca
dusznueckue ecKHre e .

14 HBHHACCKHIE H XUMUACCIHE ABTCHIA https://m.edsoo.ru/S2R3H7N6C
XuMu4ecKas peakius
ITpu3Haku U yciIOBUSA IPOTEKAHUS

15 p M . p https://m.edsoo.ru/Z3F4A8K 60
XUMUYECKHUX PEaKIIUi
3aKkoH coxpaHe acChblI BEII[ECTB.

16 H COXPAHCHHA MACCRI BEMeCTs https://m.edsoo.ru/P7V8AS5Z3D
XUMHUUYECKUE YyPAaBHEHUS
Breraucienus koanyecTBa, Macchl BELIECTBA

17 ’ Hf https://m.edsoo0.ru/W9S8Y 7727
10 YPaBHEHUSIM XUMHYECKUX PEaAKITHI
Knaccudukanust XMMHUYEeCKHX PEeaKIIHii

18 (coenuHeHMs, pa3I0KEHUS, 3aMEIICHUS, https://m.edsoo0.ru/KOP1L4RIW
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-

19 sHIMKIoneaucT. O0o0IEeHne U https://m.edsoo.ru/C2T2E6W6V
cucTeMaTu3alus 3HaHu!
KourponrHasa padora Nel mo Teme

20 P p https://m.edsoo.ru/D6E9Q4E9H
«BemiecTBa U XUMUYECKHE PEAKLIUM
Bo3nyx — cMech razos. CocTtaB Bo3ayxa.

21 Kucnopon — aneMeHT ¥ mpocToe BEMIECTBO. https://m.edsoo.ru/M6A7YOW7S
O30H
dusnyeckue U1 XUMUYECKHUE CBOMCTBA

22 KHCJIOPOo/ia (peaKkIuy OKUCICHHS, TOPEHHUE). https://m.eds00.ru/O0Q4H1UST

[NousTie 00 OKCcHmax



https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S
https://m.edsoo.ru/O0Q4H1U5T

Crioco6bI mostyueHus KUCIopoa B

23 1a00paTOPUN U TPOMBIIIICHHOCTH. https://m.edsoo.ru/F8Q2D2X3H
[Ipumenenue kucmopoaa
TennoBoit 3¢ (hekT XUMUYECKOH peakiuu,

24 MOHATHE O TEPMOXMMHUYECKOM YPAaBHEHUH, https://m.edsoo0.ru/Z6H4GIDEW
9K30- U SHJOTEPMHUUECKUX PEAKIIMIX
TormumBo (HeTh, yroiab U MeTaH).

25 3arpsi3HEHHE BO3]lyXa, CIOCOOBI €ro https://m.edsoo.ru/Y2Y4M4H1B
MpeA0TBPALEHUS
[Tpaktrueckas padota Ne 3 o Teme

26 «Ilonmydenne u coOupaHue Kucaopoaa, https://m.edsoo.ru/J2X0TOAOD
M3yYEHHE €r0 CBOMCTBY

27 Bosopon — oeMeHT i pocToe BEMIECTBO. https://m.edsoo.ru/ISD2B5SD7A
Haxoxnenue B mpuponae

73 Du3nyecKue 1 XUuMUYECKHUE CBOMCTBA hits://m.cdsoo.r/O0ATRTW60
Bogopoaa. [Ipumenenne Bogopoaa

29 ITonsTre 0 KMCITIOTaX M COJISIX https://m.edsoo.ru/N711U1E4]J

30 (CTIOCOGEI MOYHeHNA BOAOPORA B https://m.edsoo.ru/FAW6US5Q50Q
naboparopuu
[IpakTuueckas padora Ne 4 mo Teme

31 «[lomyuenue u cobnpanue BOIOpoO/Ia, https://m.edsoo.ru/A8D2B6027Z
W3yYEHHE ETO CBOMCTB)

32 Momnspabiii 006EM ra3oB. 3akoH ABOTaapo https://m.edsoo.ru/W4Y1W4WSC
Brrunciienus 00bEMa, KOJIMUECTBA BEILIECTBA

33 rasa o ero u3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/LOW2K90Q8I

BEIIECTBA U 00BEMY



https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I

Brruncnenust 005EMOB ra3oB 10 YpaBHEHUIO

34 peaKIMy Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/M7G2D2E3H
OTHOIIICHUH Ta30B

35 dusuyeckrue 1 XUMUYECKHE CBOMCTBA BOIBI https://m.edsoo.ru/F3SSH7HOU
Cocras ocuoBanuii. [loustue 00

36 https://m.edsoo.ru/I9M1C5U8J
WHIUKATOpax
Bona kak pactBopurtens. Haceilienusie u

37 HEHACBIILIEHHBIE pacTBOpbl. MaccoBas 101t https://m.edsoo.ru/S7ZON3W2D
BEILIECTBA B paCTBOPE
[IpakTuueckas padora Ne 5 o reme
«[TpuroroBiaeHne pacTBOPOB C

38 P . . p vp . https://m.edsoo.ru/LOV7U6I6H
onpeeaEHHON MacCOBOM JT0Iei
PacTBOPEHHOTO BEIIECTBA»
KourpomabHasg padbora Ne2 mo Teme

39 HTPOTILHAT paboT HoTeM https://m.eds00.ru/Y3C8C9C8Z
«Kucnopoa. Bonopoxa. Boga»
OKkcHabl: cocTaB, KiIacCU(GUKAITHS

40 g ’ (ucary, https://m.edsoo.ru/D1A6N2BIL
HOMEHKJIaTypa
[TonyuyeHne u XMMUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX https://m.edsoo.ru/E3USHI W8V
OKCHJIIOB
OcCHOBaHUS: COCTaB, KJIacc Karusi,

42 HOBATHA TaB, KaccH puKanus https://m.eds0o0.ru/C9ZOEINSV
HOMEHKJIaTypa
ITonydenne 1 XUMHYECKHE CBOMCTBA

43 i . https://m.edsoo.ru/W5V2Q8K1E
OCHOBaHHH
Kucnotel: cocras, kitaccudukarus,

44 (prxan https://m.edsoo.ru/F4P2A0C3V
HOMEHKJIaTypa

45 ITonyuyeHnue u XMMHUYECKHE CBOMCTBA KUCIIOT https://m.edsoo.ru/BSCI1L3L6M



https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M

46

Counu (cpenHue): HOMEHKIIATypa, CIIOCOObI
HOJTy4EHHsI, XAMUYECKHE CBOWCTBA

https://m.edsoo.ru/J4B9Q5E1X

47

[IpakTuueckas padora Ne 6. Perenue
OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC
«OCHOBHBIE KJIaCChI HEOPTraHUYECKUX
COCIMHEHUIN»

https://m.edsoo.ru/E9X4K8F7W

48

['eneTnueckas CBA3b MEXKIy KJIACCAMHU
HEOPraHUYECKUX COCIMHEHUN

https://m.edsoo.ru/HOUSD6AOC

49

O0001eHre U cUCTEMATU3aLMs 3HAHUN

https://m.eds00.ru/Q6GINSL4B

50

KonTtponsHas padora Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
coequHeHU"

https://m.edsoo.ru/W6J7L5I5P

51

[TepBble MOMBITKU KJIacCUPUKAITUN
XUMUYECKUX AeMeHTOB. [lonsaTue o
TPYIIAX CXOJHBIX 3JIEMEHTOB

https://m.edsoo.ru/R4S7TM4AMIN

52

[lepuonnueckuii 3akoH u [lepronnueckas
cHCTeMa XUMMHYECKuX 31eMeHToB J[. 1.
Menneneena

https://m.edsoo.ru/A1B9FOV6C

53

IIepuonsl, rpynmel, NOATPYIIIILI

https://m.edsoo.ru/W30116R2U

54

Crpoenne atoMoB. CocTaB aTOMHBIX SIZIEP.
N3otomnsl

https://m.eds0o0.ru/C9Q907Z3C

55

CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB
aneMeHToB [lepuoauueckoit cucremsi /1. H.
Menneneena

https://m.eds00.ru/O0F6Y5C8B

56

XapakTepucTuKa XMMUYECKOTO 3JIEMEHTA 10
ero noJyioxeHuto B [lepronnueckoit cucreme
J. . MenneneeBa

https://m.edsoo0.ru/A9C319Z5W



https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N
https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/A9C3I9Z5W

3nauenue [lepuoguyeckoro 3akoHa ajs
pa3BUTHS HaykH U ipakTuku. . W.

57 L 1 https://m.edsoo.ru/K3S31400V
MenpeneeB — yu€Hbli, IeAaror u
rpaXkaIaHUH
PesepBHeIil ypok. O600IICHHE 1
58 cuctemaruzaius 3HaHui / Becepoccuiickas 1 https://m.edsoo.ru/BOVII4AW6A
npoBepovHas paboTa
KonTtponsHas padora Ne4 o reme
59 «CtpoeHne aroma. XUMUYECKas CBA3bY / 1 https://m.edso00.ru/L2L4K005Q
Bcepoccuiickas mpoBepouHas paboTa
60 UIEKTPOOTPHIATEILHOCTS ATOMOB 1 https://m.edsoo0.ru/S6R80O2X9B
XUMHYECKHX 3JIEMEHTOB
61 HNonHnast xumudeckas CBs3b 1 https://m.eds00.ru/R201T6L4S
62 KoBanenTHast nomnsipHasi XMMHYECKasi CBA3b 1 https://m.edsoo.ru/GON4H4J6F
63 fB(;[]ZiHeHTHaH HETOMApHA XuMHHeckad 1 https://m.edsoo.ru/R5Q417S5K
64 CreneHb OKUCICHUS 1 https://m.edsoo.ru/S8U9O0D4B
65 S;;ii::enm{o-BOCCTaHOBHTeHBHHe 1 https://m.edsoo0.ru/KOW2Q5Y1C
66 OKHCIHUTENN U BOCCTAHOBUTEIN 1 https://m.edsoo0.ru/M3DOP4C9Y
PeseprubIil ypok. O6001IeHNE 1
67 cucTemMartusanus 3HaHuil no reme «CtpoeHue 1 https://m.edsoo.ru/S2R4SEM 7N
aroMa. XMMUYECKas CBA3b»
68 f;i:;i;tﬁ;ﬁggggsgeme . 1 https://m.edsoo.ru/SIR1BIL6Q
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q
https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q

9 Kiacce

Ne i/

Tema ypoka

KoanuecTBOo 4acoB

KonTtpoabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIE PeCypChbl

IIepnonnueckuit 3axoH. I[lepuonnueckas
crucTemMa XMMHUYECKuX anemMeHToB /1. U.
Menneneesa

https://m.edsoo.ru/W4Y5P2F9X

3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHUYCCKUX 3JICMCHTOB IMCPBLIX TpéX
NEepHOJIOB

https://m.edsoo.ru/VEK9C1C4R

Knaccudukanus u HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB

https://m.edsoo0.ru/Q9Y1Y7Z200

Bunsl XuMHu4uecKkoil CBS3U U THUIIEI
KPUCTAUINYECKUX PEMIETOK

https://m.edsoo.ru/R9T4R3J2H

KonTtponsHas padora Nel o reme
«[ToBTOpEHUE U yriaydneHue 3HaHu|
OCHOBHBIX pa3ZesioB Kypca 8 kiacca»

https://m.edsoo.ru/R3U4P4C6M

Knaccudukanmst XuMHUIeCKUX peakiifii mo
Pa3IUYHBIM TPU3HAKAM

https://m.edsoo.ru/H6L106U8O

IToHsITHE O CKOPOCTH XMMUYECKOUN pEeaKIIvu.
[ToHsiTHE O TOMOTEHHBIX U FE€TEPOTEHHBIX
peakuusax

https://m.edsoo.ru/Y8B8U8O41

IToHsATHE O XUMHUUECKOM PAaBHOBCCHHU.
DakTOpPBI, BIUSIOIIKNE HA CKOPOCTh
XUMHUYECKON PEAKINH U IIOJIOKECHUE
XUMHYECKOTO PABHOBECHUS

https://m.edsoo.ru/S5K8G2A3K



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

9 https://m.eds00.r/G9K9O1B1A
peakuuu

10 Teopus 2IEKTPOIIUTHYECKON TUCCOLUALUN. hitps-//m.cdsoo.r/BOO3F1OSF
CunpHBIC U CIIa0BIE IIEKTPOIUTHI

11 NouHble ypaBHEHUS peakIuid https://m.edsoo.ru/HIN3L8Y7G
XUMUYECKUE CBOWCTBA KUCIOT U

12 OCHOBaHUH B CBETE MPEACTABICHUIN 00 https://m.edsoo.ru/T3G0X4B91
ANEKTPOIUTUYECKON TUCCOLIUALIUU
XUMUYECKUE CBOWCTBA COJIEN B CBETE

13 MPEJICTABICHUA 00 AIEKTPOIIUTUICCKOM https://m.edsoo.ru/S1P2W3Q2V
JUCCOIAIIIN

14 [TonsiTne 0 runponuse conen https://m.edsoo.1ru/X9Q4S7R5D

15 O06o01IeHre U cUCTeMaTU3alus 3HaHUN https://m.edsoo.ru/B3HIQOWON

16 [IpakTuyeckas padora Ne 1. «Perenune hitps://m.cdsoo.ru/Y 2COMAKAK
SKCHEPUMEHTAIbHBIX 33721
Kontponbnas padota No2 o teme

17 «DNEKTPOIUTHYECKAS TUCCOLIAIIUS. https://m.edsoo.ru/A3E5Y 1K4F
XVMUYECKUE peakllui B PaCTBOPAX»

18 Obmas XapaKTeprCTHKa FaIOTCHOB. https://m.edso0.ru/L9Q3U2Z0U
XYMHYeCKUe CBOWCTBA HA MPUMEPE XJI0pa
Xnoposogopona. CossiHast KUCIIOTa,

19 XAMHYECKHUE CBOMCTBA, IOJyYEHUE, https://m.eds00.ru/VOY2L8Y0S
MIPUMEHEHUE
[IpakTrueckas padota Ne 2 o Teme

20 «IomydeHnue COITHON KUCIOTHI, U3YYCHUE https://m.edso0.ru/V405C7I3Y

€€ CBOICTB»



https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F
https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y

21

Berurcnenus mo ypaBHEHUSIM XHMHYCCKHUX
peaKkuuid, €ClIi OJIMH U3 PEarcHTOB JaH B
N30BITKE

https://m.edsoo.ru/R8ROJILSA

22

OO01mas xapakTepucTrka 3eMeHToB VIA-
TpyNIbl

https://m.edsoo.ru/USKSE8DOV

23

AnnoTponHsle MOAU(PUKALINN CEPBI.
Haxoxaenue cepsl U €€ COeIMHEHN B
npupoge. XuMHUYECKHE CBOMCTBA CEPhI

https://m.edso0o.ru/P8X9L.2R2Y

24

CepoBoaopos, cTpoeHue, (pu3ndecKue u
XUMHUYECKHUE CBOMCTBA

https://m.edsoo.ru/D1IK1F5U6P

25

Oxcuppl cepsl. CepHast KMCIIOTa,
(bu3nyeckre 1 XMMHUYECKHE CBOMCTBRA,
IpUMEHEHHE

https://m.edsoo.ru/K2COD1Y5W

26

XHUMHUYECKUE PEAKIUH, JIEKALUE B OCHOBE
IPOMBIIIJICHHOTO CII0C00a MOTyYeHHS
CEpPHOU KUCIOTHI. XUMUYECKOE 3arpsI3HEHUE
OKPYXKaIOIeH CPellbl COCANHEHUSMHU CEPbI

https://m.edsoo.ru/V6V8J2S2H

27

Briuucinenne MaccoBOM IOJIU BBIXOOa
MPOAYKTA PEAKIUHU

https://m.edsoo.ru/TSH5M5C6Q

28

OO0mas XxapakKTepUCTUKa JIEMEHTOB V A-
rpynnsl. A30T, pacpocTpaHEeHHE B
npupoje, GuznyecKrue 1 XUMUYeCKue
CBOMCTBA

https://m.eds00.ru/J9X6KS5ES5P

29

AMMHUak, ero ¢pu3nuecKue U XUuMUYECKUe
CBOICTBa, MOJIy4eHUE U IPUMEHEHUE

https://m.edsoo.ru/A2J3E5I5U



https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H
https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U

30

[TpakTrueckas padota Ne 3 o Teme
«[lony4yenne aMMuaka, U3y4eHHe ero
CBOMCTB»

https://m.edsoo.ru/H8A8A5SG8V

31

A3oTHas KuCioTa, €€ hru3ndeckue u
XUMHUYECKUE CBOUCTBA

https://m.edsoo.ru/A4S5F4U0M

32

Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHUS B KAUECTBE MUHEPAIbHBIX
ynoopenuii. XuMHUECKOe 3arps3HCHHE
OKPY’KaIOILeH Cpebl COEJUHEHUSIMHU a30Ta

https://m.edsoo0.ru/G7Y4Q1J6P

33

®docdop. Oxcua pochopa (V) u pochopnas
KHUCI0Ta, GU3NYECKUE U XUMUYECKUE
CBOMCTBA, IIOJIy4YCHUE

https://m.edsoo0.ru/Q5BOGIN3R

34

Hcnonp3oBanue pocdaroB B kauecTBe
MUHEpaITbHBIX yIOOpEeHHH. 3arps3HeHne
MIPUPOTHOM cpenbl pochaTamu

https://m.edsoo.ru/M4G5HI1P30

35

VYraepon, pacnpocTpaHeHue B IPUPO/IE,
busnyeckue 1 XuMHUYeCcKre CBONCTBA

https://m.edsoo.ru/A9C8F1A41

36

Oxcuppl yraepona, ux Gu3ndeckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTHUECKUE
pOOJIEeMBI, CBSI3aHHBIE C OKCHJIOM YTIIepoa
(Iv)

https://m.edsoo.ru/P6U7M4K9T

37

VYronpHasg KUCJIOTa U €€ COJIn

https://m.eds00.ru/TSO1SOF1T

38

[TpakTrueckas padota Ne 4 o Teme
"[TonydyeHue yriekuciaoro rasa.
KauecTBennas peakius Ha kKapOOHAT-HOH"

https://m.edsoo.ru/P6WIW6A4C



https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R
https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C

39

[lepBoHavanbHbIe MOHATHS 00
OpPraHMYECKUX BEIIECTBAX KaK O
COEIMHEHUSIX yTiepoaa

https://m.edsoo.ru/G506H6X1E

40

Kpemnuii u ero coenunenus

https://m.edsoo.ru/S2F374G3N

41

[TpakTuueckas padota Ne 5. Pemenue
SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME
«BaxHeie HeMeTalIbl U UX
COCTMHEHUS»

https://m.edsoo.ru/Y8B8R2E1J

42

Kontponbnas padota Ne3 mo teme
«Bakuenime HeMeTaJUIbI U UX
COEIHEHU»

https://m.edsoo.ru/K1E4W5F5D

43

OO61mas xapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB — METaJUI0B. MeTtaynueckas
CBSI3b M METaJNINYecKasi KpUCTaJUIMYeCcKas
peuérka. PU3nyecKue CBOMCTBA METAJIIIOB

https://m.edsoo.ru/Q5M8X376L

44

XUMHUYECKUE CBOWCTBA METAJIOB.
DIIEKTPOXUMHUYECKUH PSJT HANIPSIKEHU N
METaJUIOB

https://m.edsoo.ru/M7GO0F6 W 6K

45

OO6111e cnocoObl MOTyYeHHs] METAJLIOB.
CruiaBel. Berauciienust mo YpaBHCHUAM
XUMHUYCCKUX peaK].IHfI, €CJId OJUH U3
PEareHTOB CO/ICPKUT IPUMECH

https://m.edsoo.ru/F9S7U4G5C

46

IlonsATHE O KOPPO3UH METAILIOB

https://m.edsoo.ru/U4T6B8L6C

47

[llenounbie MeTaIbI

https://m.edsoo.ru/ESNOF6H7A

48

OKCI/I[[BI U TUAPOKCHUIBI HATPUA U KAJIUA

https://m.edsoo.ru/Q5F4A8Z0U

49

[llenouno3eMeNbHBIC METAJIIBI — KATBIIHN 1
MarHui

https://m.edsoo.ru/RO9G4H2L5S



https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D
https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S

50 Bakueiinume coeTMHEHNUA KLU https://m.edsoo.ru/B5SB6SOF6R
51 O0001IeHNEe U CHCTEMAaTH3alKs 3HAHUI https://m.eds00.ru/Z8S2E1Y6W
52 JKécTtkocTh BOJIBI M CTIOCOOBI €€ YCTpaHESHHS https://m.edsoo.ru/U4F1V1P9K
[IpakTuueckas padora Ne 6 o reme
53 "YKECTKOCTh BOJBI 1 METOJBI &€ https://m.edsoo.ru/T6E9U2I3W
ycTpaHeHUs"
54 AnmoMuHui https://m.eds00.ru/O2U1T4S00
55 AwmoTepHbIe CBOHCTBa OKCHIA 1 https://m.edsoo.ru/T7Z619U3S
TUAPOKCHIA
56 Keneso https://m.edsoo.ru/I2ROK4COE
57 Oxkcuapl, THAPOKCUBI U conn kene3a (1) u hitps:/m.cdsoo.r/U2B9I3V00
xenesa (I11)
58 O0001IeHNEe U CHCTEMAaTH3alKs 3HAHUI https://m.edsoo.ru/W6NOH8L7X
[IpakTuueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME https://m.edsoo.ru/JIM4T7L4X
«Baxkneiie MeTalIbl U UX COSANHCHUS
Brruucnenus mo ypaBHEHUSIM XUMHYECKUX
peaKIuii, eclii OJWH U3 PEareHTOB JaH B
60 M30BITKE WIIN COJIEPKUT TIPUMECH. https://m.edsoo0.ru/F2GOO1YOK
Brruncinennsa MaccoBoil 10U BBIXOa
MPOJIYKTa PeaKlu
61 O0001IeHre U cUCTEMATU3ALMs 3HAHUN https:/m.eds00.ru/WI9FS8E9L5N
62 51;):;12;1{32 f;i(;ii\l@i Il;? :(e)r:I/IHeHHﬁ» hutps. m.cdsoo.n ITEOROELTS
63 BeimecTsa u MaTepuatbl B MOBCC/HEBHOH https://m.edsoo.ru/T4P9U7TD4B

KHM3HH 4YCJIOBCKA



https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W
https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/F2G0O1Y0K
https://m.edsoo.ru/W9F8E9L5N
https://m.edsoo.ru/F1E0K9H7N
https://m.edsoo.ru/T4P9U7D4B

X .

64 MMHHACCKOE 3aTPAIHCHHC OKPYKAIOICH 1 https://m.edsoo.ru/COU7O0M3 X
cpenbl

65 Ponp xumMuu B pelieHn# SKOJIOTHUECKUX ) hitps//m.cds0o.rw/KOX9ASTOM
npobaem
P i . 0600

66 C3CPBHBIN YPOK © ‘I,HeHHe 1 1 https://m.edsoo.ru/T5K5V6J3C
cHCTeMaTH3aIys 3HaHUI
P i . 0600

67 C3CPBHBIN YPOK © ‘I,H cHue u 1 https://m.edsoo.ru/Y2B8C4H2E
cHCTeMaTH3aIns 3HaHUI
P I . 0600

68 CSCPBHBIM YPOK © \I,H erme 1 https://m.edsoo.ru/B3P1R2T3V
CHCTEeMAaTH3alMs 3HAaHUH

OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/K9X9A8T0M
https://m.edsoo.ru/T5K5V6J3C
https://m.edsoo.ru/Y2B8C4H2E
https://m.edsoo.ru/B3P1R2T3V
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