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IMMOACHHUTEJIBHAA 3AIIMCKA

[TporpaMma 1Mo XMMHU Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHMs COCTABICHA HA OCHOBE
TpeboBaHUil K pe3ysibTaraM OcBoeHHMS (OCHOBHOW 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctasieHHbIX B PI'OC 00O, a Taxke Ha OCHOBE (henepanbHOM
pabouel mporpaMMbl BOCIIMTAHHUS U ¢ YU4ETOM KOHIICTIIIMH IPEINOaBaHus y4eOHOIro mpeaMera
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanun.

[Iporpamma 1o XuMHUH Ja€T TPEJICTABICHHE O IEAX, OOIIeH cTpareruu OOydeHHs,
BOCIIUTAHHUS W Pa3BUTHS OOYYAIOIMIUXCS CPEACTBAMH Yy4YeOHOrOo MpEIMeTa, yCTaHABIMBACT
00s13aTeIbHOE MPEAMETHOE COJIEpKaHUe, MPeTyCMaTPUBAET pacIpeesieHHe ero mo Kjiaccam u
CTPYKTYpHUPOBAHUE IO pa3jiejaM U TeMaM MPorpaMMbl IO XUMUH, ONIPEIEIseT KOJIUYECTBEHHbIS
M KA4eCTBCHHBIC XapaKTEPUCTUKU COJACP)KAHUSA, PEKOMEHIYEMYIO IMOCIEI0BATEIbHOCTh
W3YYCHHUS XUMHUU C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEJIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
mpoIiecca, BO3PACTHBIX OCOOECHHOCTEH 00YyUaromuXcs, ONpeAeisieT BO3MOXKHOCTH MpeaMeTa JIjis
peanu3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEIIbHON MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIero 00pa30BaHus, a TaK)Ke TpeOOBaHUM K pe3yJbTaTaM 00y4YeHHsS] XUMUU
Ha YpOBHE IIeJIe W3y4YeHUs TIpeJAMETa U OCHOBHBIX BHIOB Y4€OHO-ITO3HABATEIBHOU
JESTEIIbHOCTH 00YYaroIerocs 1o OCBOCHUIO YUYEOHOTO COJIep:KaHusl.

3HaHUE XUMUU CIYKUT OCHOBOMU It (POPMHUPOBAHUS MUPOBO33PEHHUS 00YJAIOIIETOCS, €T0
MPEJICTAaBICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MIPEACTABJICHHS O B3aUMOIIPEBPAILICHUSIX YHEPTUU U 00 PBOJIIOIIMH BEIIECTB B MPUPOJIE, O IMYTAX
pelieHuss riI00albHBIX MPOOJIEeM yCTOWYMBOTO PAa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOIA,
OHEPreTHYECKOH, MUIIEBOM U YKOJIOTHYECKON 0€30IIaCHOCTH, MPOOJIeM 31paBOOXPaHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET pean3aliii BO3MOKHOCTEH JIJIsl caMOpa3BUTHS U (DOPMHUPOBAHUS KYJIBTYPhI
JUYHOCTH, € o01Iei U (yHKIIMOHATBHONW IPaMOTHOCTH;

BHOCHT BKJIaJ] B JOPMHUPOBAHUE MBIIIICHUS M TBOPUYECKHUX CIIOCOOHOCTEH 00yJarOIInXcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOMl ~ N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJAMMBIX KakK B IIOBCEJHEBHOW JKM3HM, Tak U B
npodeccCHOHANBEHOM e TENbHOCTH;

3HAKOMUT CO CHEIU(UKON HAYYHOTO MBIIIJICHUS, 3aKJIabIBAET OCHOBBI IE€JIOCTHOTO
B3IJIAJla Ha €JUHCTBO TMPUPOABI U  YEJOBEKa, SBISAETCA OTBETCTBEHHBIM  ATalloM
B (popMUpOBAHUY €CTECTBEHHO-HAYUYHON IPaMOTHOCTH O0YyYarOIINXCS;

crocoOcTByeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSIM, K TIPUPOJAE, K YEIOBEKY, BHOCHT CBOW BKJIQJ B SKOJOTMYECKOE OOpa3oBaHUE
00y4aromuxcs.

JlanHble HampaBiieHWs B OOyYEHUH XMMHUH OOECTICUMBAIOTCSA CHEIU(UKON CopepKaHUs
y4eOHOro TpeaMeTa, KOTOPBIA SIBISETCS TMEJarorHueckd aJanTUPOBAaHHBIM OTpaKEHHEM
0a30BOI HAyKW XMMUU Ha ONPEJEIEHHOM dTarie €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO O0OIIEro oOpa3oBaHUsS OPUEHTHPOBAH Ha OCBOCHHE
00yJaroNMMHUCS CUCTEMbBl TIEPBOHAYAIIBHBIX MMOHATUM XUMHUH, OCHOB HEOPTAaHMUECKOW XUMUU U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMbIX MOHSITHI OPraHUYECKON XUMUH.

CtpykTypa conepkaHHusi IpOrpaMMbl TI0 XUMHH C(OPMHUpPOBAHA HAa OCHOBE CHCTEMHOTO
noaxoAa K e€ usydyenutro. CojaepaHue CKJIAAbIBACTCS W3 CHUCTEMbl MOHATHM O XUMUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMBbI TOHATHH O XHUMHYEeCKOoW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpraHU30BaHbl MO MNPUHIIMITY [OCJIEI0BATEIbHOTO Pa3BUTHs 3HAHUM HAa OCHOBE
TEOPETUYECKUX PEACTABICHHUI pa3HOT0 YPOBHS:

ATOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akoHa /. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMHU;

— YYE€HHUS O CTPOEHUHU aToMa U XUMHUYECKOU CBS3H;

— TIPENCTaBIICHUI 00 DJIEKTPOJUTHIECCKOMN TUCCOIMAIINN BEIIECTB B PACTBOPax.

Teopernueckre 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH IMOJTYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS TIOCIEAOBATEIPHO OT OJHOTO YPOBHA K JIpyromy,




BBIMOJHSAS (QYHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJTYUYEHHS U3yYaeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl IO XHMHH CIIOCOOCTBYET (DOPMHUPOBAHHIO TMPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HAaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumun
OPOMCXOMUT C TPHUBJICYCHHWEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxkpyxaronuii Mupy», «buonorus. 5—7 kiacce» U «Pu3nKa. 7 KiIaccy».

[Tpy n3y4eHur XUMHUH MIPOUCXOAUT (POPMHUPOBAHNE 3HAHUH OCHOB XMMUYECKOH HAYKH KaK
00J1acTl COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJBTYphl. 3afaya y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMHYECKHX 3HaHUM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JIOCTYMHBIX OOOOIIEHHWH MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MTO3HAHUS IIPU U3YUYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
(GopMHpOBaHMM W Pa3BUTHM T[IO3HABATEIbHBIX YMEHHMH M HMX NPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacHOTO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy m3yyeHMH XMMHUU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHsS Ba)KHOE 3HAYCHHE
IPUOOPETHN TaKHUE LIETH, KaK:

— ¢hopMUpOBaHNE WHTEIUICKTYalbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIBHOMY TPHHITHIO DEUICHWH, CIOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU;

— HamnpaBJICHHOCTh OOy4YeHUs Ha CUCTEMAaTHYeCKOoe MpuoOLIeHHEe Oo0yyarommxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAAaM  IO3HaHUS,
(OpMHPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— o0ecrnieueHne YyCIOBHUH, CIOCOOCTBYIOIIMX MPHOOPETEHUI0 OOYyYarOIIUMUCA OIbITa
pa3HooOpa3HOW AESITENbHOCTH, MO3HAHMSA M CaMOIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue oOmeH (yHKIIMOHATLHON U €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSACHATH M OLICHHWBATh SIBJICHUS OKPY’KAIOIIETO0 MHUPA, UCIOJIB3YS 3HAHUS U
OMNBIT, TOJY4YEHHbIE MPU M3YUYEHUU XHUMHUHU, TMPUMEHATh HMX NpPU pELIeHUU MpodiemM B
NIOBCEAHEBHOM XU3HU U TPYIOBOU JEATEIILHOCTH,

— ¢popMupOBaHUE y 00YYaAIOIINXCS T'YMaHUCTHYECKUX OTHOIIEHWN, MTOHUMAaHUs LIEHHOCTU
XUMHUYECKHX 3HAHUHM JUI BBIPAOOTKU SKOJIOTMYECKU 11e€JecCOO00pa3HOro MoBeleHHs] B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHON
Cpenbl;

— pa3BHUTHE MOTHUBAIIMU K O0YUYEHHIO, CTOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHs OOIEYETOBEYECKMX LEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBHIOOpY
poQ WISl U HAMPABIIEHHOCTH JAJIbHEHUIIIETr0 00yUeHHUS.

OOu1ee 4ncino 4acoB, OTBEAEHHBIX JUIS U3YyUEHHMs XUMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanmus, cocTaBiseT 136 JacoB: B 8 kiacce — 68 yacos (2 yaca B Hejenmo), B 9 kinacce — 68
4acoB (2 4aca B HEJIETIO).

COJAEPKAHUE OBYYEHUSA

8 KUIACC

IlepBoHayajbHbIe XMMHYECKHE TOHATHSA

[Tpenmer xumuu. Ponb XuMuM B KU3HU 4YellOBEKAa. XUMHUS B CUCTEME HayK. lena H
BenlecTBa. dusnueckue cBOWCTBAa BelIECTB. ArperarHoe coctosHue BeuniecTB. llonsatue o
METO/1ax MOo3HaHMs B XUMUU. YncThle BemecTBa U cMecu. CrocoObl pa3ieneHus cMecei.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XHUMHUYECKHX 3JEMEHTOB.
ITpocTsie U cll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuueckass ¢opmyna. BaneHTHOCTP aTOMOB XMMHMUYECKHUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENBHAs aToMHas Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 10711 XUMHUYECKOIO AJIEMEHTA B COCIMHEHUH.




KomnuectBo BemectBa. Mosb. Mossipuas Macca. B3auMocCBs3b KOJIMYECTBA, MacChl U
YHCclia CTPYKTYPHBIX €IMHUIL BerecTBa. Pacuérhl mo hopMyiaM XUMHUECKHX COCTUHEHUM.

®dusznueckue M XUMHYECKUE SIBJIICHHUsS. XHMHYECKas peakuus W €€ NpU3HAKU. 3aKOH
COXPAaHEHUS MAaCChl BEIIECTB. XUMUYECKHe ypaBHeHH. Kimaccudukamnms XuMUYIECKUX peakuit
(coenuHeHus, pa3IoKeHHs, 3aMEICHUs, 0OMEHA).

Xumuueckuii IKcnepumenmn.

3HAKOMCTBO C XMMMYECKOH MOCya0H, MpaBujiaMu palboThl B JabOpaTopuu U MpUEMaMH
oOpateHust ¢ 1abOpPaTOpHBIM O0OPYIOBAHUEM, M3YUYCHHE U ONMUCAHUE (PUINICCKUX CBOMCTB
00pa3110B HEOPraHWYEeCKUX BEUIeCTB, HaOMo1eHrne pu3nuecKux (IJIaBlIeHrue BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATIEHUE U KOHJIEHCALUs BOJIbI) M XUMHUYECKUX (FTOPEHUE CBEUH,
MIPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICIICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOt01eHue
W OINKMCaHUE TPHU3HAKOB IPOTEKaHUS XMMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICICTBHE CEPHOU KHUCIIOTHI C XJIOpHUAOM Oapusi, pasznoxkeHnue ruapokcuna menu (II) mpu
HarpeBaHWU, B3aWMOJCicTBHE jkeie3a ¢ pactBopom comu meau (II), m3ydenwme cmocoOoB
pa3fiesieHusi CMeceil: ¢ MOMOIIbI0 Maruurta, (GUIbTPOBaHHE, BHINApUBAHUE, JAUCTUILIALINA,
xpomarorpadusi, TPOBEACHHE OUYMUCTKH TMOBAPEHHOW CoJiM, HAOIIOJIECHHE U OIHMCAHHUE
pe3yabTaTOB MPOBEJACHUS OINbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUsS MacChl, CO3/1aHUE
MoieJIel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

BaskHeiinue npeacTaBuTe/ I HEOPraHUYECKUX BelleCTB

Bo3gyx — cmecw razoB. CoctaB Bo3zayxa. Kucimopom — 3jeMEHT W MPOCTOE BEIIECTBO.
HaxoxneHnue kucinopoja B mpupojae, GU3nYecKkue U XUMUUYECKHEe CBOWCTBA (pEaKlUuyd TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoma. CrocoObl TONyYeHHUs KHCIOpoJga B Jaboparopuu U
MPOMBINUIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — alioTporHas MOAH(PHUKAIUS
KHMCIJIOPOJA.

TemnoBoit 3PQexT XUMHUYECKOW peakluu, TEPMOXUMHUYECKHUE YypaBHEHHUS, HK30- U
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yroib M METaH. 3arpsi3HEHHE BO3/yXa, YCUJICHUE
NapHUKOBOTO 3P deKTa, pa3pyLIeHHe 030HOBOTO CIIOS.

Bopopon — »aimemeHT W mpoctoe BenlecTBo. HaxokneHue BoaopoAa B NPHPOJE,
buznuecKkrue 1 XUMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oyueHus. KucioTsr u comnu.

Momnsipabiii 00bE€M ra30B. PacuéTel M0 XUMUYECKUM YPaBHEHUSM.

®usnyeckue cBorcTBa BoAbl. Boma kak pacrtBoputens. PactBopbl. HacelneHsbie u
HEHACBIILICHHBIE pPAacTBOPBL. PacTBOPUMOCTh BemIECTB B BojAe. MaccoBas [0Js BEIIECTBAa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poib pacTBOpoB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJbI B TpHUpOJE. 3arps3HEHUE MPUPOAHBIX BOJA. OXxpaHa W OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanuss nHeopranuueckux coeauHeHu. Oxcunpl. Kimaccudukanuss OKCHIAOB:
coneoOpa3yrolire (0OCHOBHBIE, KUCIOTHEIE, aM(oTepHbIe) U HecoleoOpasyromue. HomeHnknatypa
OKCHA0B. DU3HUECKNE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydueHue okCuaosB.

OcHoBanusi. Knaccudukanus OCHOBaHWM: INEIOYM U HEPACTBOPHMBIE OCHOBAHHUS.
Homenknatrypa ocHoBaHuil. du3znyeckne W XHMHYECKHE CBOMCTBa OCHOBaHWil. [lomyueHue
OCHOBAaHMH.

Kucnoter. Knaccudukanus xucinor. Homenkinarypa kuciot. @uU3ndeckue 1 XUMHUYECKHE
cBoiicTBa kucnor. Psan akruBnoctu metamuioB H. H. bekerosa. Ilonyyenue kucior.

Commu. Homenknarypa comneil. dusnueckne U XUMU4YecKue cBoictBa cojei. [lomydyenue
COJIEH.

I'eneTnueckas CBSI3b MEKY KJIaCCAMU HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenn.

KaueCTBEHHOE OIPEACIICHHE COJIEPKaHMsI KUCJIOPO/ia B BO3yXe, MOJTyUYeHUEe, COOMpaHHeE,
pacro3HaBaHWE M HM3yUYEHUE CBOICTB KUCIOpOJa, HAOMIOJEHHE B3aUMOJACHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HMKHOBEHHUS M TPEKpAIeHUsI TOpeHHs (MoXkapa), 03HAKOMJICHHE C
oOpa3lilaMd OKCHIOB M OINUCAHHE HX CBOMCTB, MOJTy4YeHHE, COOMpaHUe, pacro3HaBaHUE U
M3y4deHue CBOMCTB Bojaoponaa (TopeHue), B3aumojeicTtBue Bojopoaa ¢ okcumom memu (1)




(BO3MOYXHO HCTIOJB30BaHUE BUICOMATEPHUATIOB), HAOMIOACHIE 00pa3IOB BEMIECTB KOJIUIECTBOM
1 Monb, HccaenoBaHue OCOOCHHOCTEH PACTBOPEHUS BEIICCTB C PA3IUYHON PacTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MAcCOBOM [0Jel pacTBOPEHHOTO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUlaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), MCCIICIOBaHNE OOpa3lloB HEOPTraHWYECKHX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPAaCKM WHIUKATOPOB B PACTBOPAX KHUCJIOT W IEIOYEH, M3yueHUeE
B3aumoeicTBus okcuga meaw (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCJIOT C MeTaJlJlaMu,
peakuuii HEUTpaIM3alMM, T[OJYYEHUE HEPACTBOPUMBIX OCHOBAHHUM, BBITECHEHHE OJIHOTO
MeTaJljla IPYTUM U3 pacTBOpPa COJIU, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxunenue
KJIACChI HEOPTaHUYECKUX COCTUHEHUI.

Iepuonuveckuii 3akoH u Ilepuoguyeckasi cucreMa xummuuyeckux djiementos /. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMHYeCKasi CBA3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KJIACCUPUKALNN XUMHUECKUX dJIeMEHTOB. [IoHATHE O Tpynmax cXOIHBIX
9JEMEHTOB (IIEJIOYHBIE U IIEJOYHO3EMENIbHBIE METaJUIbl, TaJOTrCHbl, WHEPTHBIC Ta3bl).
DJIeMEeHTHI, KOTOpBIe 00pa3yIoT aM(oTepHbIE OKCUIBI M THIPOKCHIBI.

Ilepuonuueckuit  3akoH. Ilepuoguueckas cucTeMa XUMHUYECKHUX dJIeMEHTOB  JI.
. MenneneeBa. Koporkonepuoanas u amuHHONepuoaHas (opmer Ilepuogndeckoil crucTemMbl
xumuueckux snemeHToB J[. W. MengeneeBa. Ilepuogst u rpymnmbl. dusmdyeckuid CMBICH
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI DJIEMEHTA.

Crtpoenne aromoB. CoctaB aroMHbIx suep. HW3orombl. OnekTpoHsl. CTpoeHue
JICKTPOHHBIX 000JI0YCK aTOMOB MEPBhIX 20 XUMUYICCKUX IEMEHTOB [lepruoIndecKkoil CUCTEMBI
. W. MenneneeBa. XapakTepUCTHKAa XHMHYECKOIO DJJEMEHTA [0 €ro IOJOXXEHUIO B
Ilepnonnueckoit cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUSI PaInyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUTMUYECKUX CBOMCTB MO IPYIINAM U IEPUOIAM.

3nauenue lleproanueckoro 3akoHa u Ilepuognueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U NpakTuku. J[. 1. MenneneeB — y4€HbIN U IpaKJaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHast u HETOJIsIpHAs ) CBS3b.
DIEeKTPOOTPULIATETLHOCTh XUMUYECKUX 2JIEMEHTOB. FloHHAs! CBSA3b.

Crenensb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iporeccsl okucneHus
1 BoccTaHOBJICHUS. OKUCTUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenn.

u3ydeHrne oOpaslioB BEHIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIEHCTBHUE THUIPOKCHIA
LMHKAa C pacTBOpaMH KUCIOT W IIEJIOYEed, IPOBEACHHUE OIBITOB, WUTHOCTPUPYIOMIUX TPUMEPHI
OKHCITUTEIHFHO-BOCCTAHOBUTENLHBIX PEAKIIHMI (TOpEeHre, PEaKIIuy Pa3IoKEeHHs], COSTUHEHNS).

Mescnpeomemnuie ceazu

Peanuzanusi MeXIIpeMETHBIX CBSI3€W MPU U3YUYEHUHM XMMHUH B 8 KJIACCE OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJISI OT/ICIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01mue ecTeCTBeHHO-HAYYHbIE TIOHATHS: HAyUHBIH (DaKT, TUMOTE3a, TEOPUS, 3aKOH, aHAIIH3,
CHUHTE3, Kiaccu(UKaius, TMePUOIUIHOCTb, HAOIIOICHNE, DJKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHHE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, W30TOIBI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUN 3apsi, BEIIECTBO, TeNO, OO0BEM, arperaTHOe
COCTOSIHME BEIeCTBa, ra3, (U3WYECKHE BEIUYHHBI, CAMHHUIIBI W3MEPEHMs, KOCMOC, TUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpPaAIbl, TOPHBIE TOPOIBI, MOJIE3HBIE
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHUYECKas peaKkuusi




Ilepuonnueckuii  3akoH. Ilepuoguueckas cucTeMa XUMHUYECKHUX d3JIeMEHTOB  JI.
U. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B H3MEHEHUHU CBOMCTB XHMHYECKHX
3JIEMEHTOB MEPBbIX TPEX MEPUOJOB, KajMsl, KaJbLUs M HUX COEAMHEHUH B COOTBETCTBUM C
II0JIO’KEHHEM 3JIeMEHTOB B [leprondeckoii CuCTeEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XUMHMUYECKOW CBSI3U. THIIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAIMYECKOM PEIIETKM U BUJA XUMUYECKOH
CBSI3H.

Knaccugukamuss u HOMEHKJIaTypa HEOPraHMYECKMX BEHIECTB. XHMHYECKHE CBOICTBa
BEIIIECTB, OTHOCALIMXCS K Pa3JIMYHBIM KJIAaCCAM HEOPraHMYECKHX COECIUHEHUH, I'eHeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XMMUYECKUX peakLUui 1O pa3IMyHbIM IpU3HAKaM (IO YUCIY M COCTaBY
YYaCTBYIOUIMX B PEAKIUU BEIIECTB, IO TeIIoBOMY 3(PQeKTy, MO H3MEHEHHUIO CTeleHeH
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 110 OOpPAaTUMOCTH, IO YYacTHIO KaTaau3aTopa). DK30- U
OHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMUYECKUE YPABHEHUSI.

[Tonste o cxkopocTu XxuMu4eckod peakuuu. IloHsTHE 00 0OpaTHMBIX M HEOOpPATHUMBIX
XUMHUECKUX peakuusax. [loHATHE O TOMOreHHBIX M Te€TEepOreHHbIX peakuusx. [lonstue o
katanuze. llonsaTe o Xumudeckom paBHOBecuM. DakTopbl, BIHAIOLIME HA CKOPOCTh
XUMHYECKON PEeaKIMU U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTENIBHO-BOCCTAHOBUTENBHBIE PEAKLMHU, 3JIEKTPOHHBIH OajaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 37M€KTPOTUTHUECKON AMCCOLUAIMH. DJIEKTPOJIUTHI U HEAIEKTPoIuThl. KaTtnonsl,
aHMOHBL. MeXaHHU3M JAMCCOLMAIMM BELIECTB C pPa3jIMYHBIMM BHUJAMHM XHMHYECKOH CBSA3H.
Crenens auccouuanuu. CUIbHBIC U CIa0bIE JIEKTPOIUTHI.

Peakiun moHHoro oOMeHa. YcIOBUS NMPOTEKAaHUs PeakUUid MOHHOrO OoOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOICTBa KUCIIOT, OCHOBAaHUN M COJEH B CBETE
npecTaBiIeHu 00 3JIeKTpOoJUTHUYECKON auccornuanuu. KadecTBEeHHbIE peaklUd Ha HOHBI.
[TonsTHE O THIPONHN3E CONEN.

Xumuueckuii IKcnepumenn.

O03HAKOMJICHHE C MOJENSIMM KPHUCTANIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpaduTa W anMmasa), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
HCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakIuu OT BO3IAEHCTBHS pa3iIMUHBIX
(bakTOpOB, UCCIEI0BaHHE JIEKTPOIIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpoIecca AUCCOLMALUU
KHUCJIOT, IeNo4Ye U cojeil (BO3MOJKHO HCIIOJIb30BAHME BUJEO MAaTepUalioB), IPOBEJICHUE
OTBITOB, WJITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocaJKa, BblAelIeHWE ra3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKlUil (FOpeHue, peakiuu pasjIokKeHUs, COEAMHEHUS:),
pacro3HaBaHUE HEOPraHWYECKMX BELIECTB C IOMOINbIO KAa4eCTBEHHBIX peakUui Ha HOHBI,
pEelIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/ibl U X coeJUHEHHS

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHBIE
crenieHn okucieHus. CTpoeHne U (u3HUecCKHe CBOICTBA MPOCTHIX BEIIECTB — TraJOr€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJiopa (B3auMOJIEHCTBHE C MeTajllaMH, HeMeTallJaMH,
nienouamu).  XuopoBoaopod. ConsiHas KUCIOTa, XUMHYECKHE CBOWCTBA, IOJIy4YEHHUE,
npuMeHeHue. JlelicTBHe XJIopa U XJIOPOBOAOPOAa Ha OPraHM3M uelloBeka. BaskHelye Xi10puabl
U UX HaXO0XJIEHHE B IPUPO/IE.

OObmas xapaktepuctuka 3i1eMeHToB VIA-rpynnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (QU3NYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOINHbBIE MOJAM(PHUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3MYECKHe M XUMHUYECKHEe CBOMCTBA. OKCHUIBI CEpPhI Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHEe U XUMHUYECKHE CBOICTBA
(obmue kak MpeACTaBUTENS Kiacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiuH,




JeKale B OCHOBE MPOMBILIUIEHHOTO croco0a MoidydeHus cepHoi Kuciotel. [IpumeHnenue
cepHOi KucIOThl. COJM CePHOM KUCIOTHI, KAUeCTBEHHAs peakuus Ha cylbdaT-noH. HaxoxneHue
ceppl U €€ coelMHEHUH B TMpupoAe. XHUMHUECKOE 3arps3HEHHE OKpYKawllehd cpeabl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC OXKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALICHUSI.

OOmass xapakTepucThka 31eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENEHM OKHUCIECHUS. A30T, paclpocTpaHeHHEe B Npupone, (Qumdeckue u
XHUMHYecKHe cBoiicTBa. KpyroBopotT azora B npupoje. AMMHUaK, ero GU3N4ecKue 1 XMMUYECKHUe
CBOIICTBa, Moy4yeHue u npuMeHeHue. Conu aMMOHHUsI, UX (PU3MUECKUE U XMMUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakuus Ha HMOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ MOJyuyeHHeE,
dusznueckue ¥ XUMHYECKHE CBOicTBa (oOmIMe Kak TMpeACTaBUTENs Kilacca KHUCIOT H
cneuuduyeckne). Mcnoiap3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuii. XuMHUECKOe 3arps3HeHUE OKPY KaIoUIe cpeibl COeTUHEHUSIMH a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docdopa, dusznueckue u xumudeckue cBoiictBa. Okcun docdopa (V) u pochopnas kuciora,
¢u3nueckue W XUMHYECKHE CBOWCTBA, moiryueHue. Mcmomb3oBanue ¢ochaToB B KadyecTBe
MUHEPATBHBIX YI00pEHUIA.

O6mas xapaxkrtepuctuka s31aeMeHTOB [VA-rpynnbl. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHHUA. YTJIEepOo/, alUIOTPOIIHbIE MOAU(UKAIINK, PACIPOCTPAHEHHE B
npupoe, pusmueckue u XuMUIecKue cBoicTBa. Axcopouus. KpyroBopor yriepona B mpupoe.
Oxkcunsl yriaepoaa, ux (pU3NYecKue U XUMHUYECKHE CBOMCTBA, IEHCTBUE HA JKUBBIE OPTaHU3MBI,
HOJy4eHHE U MPUMEHEHHEe. JKOJIOTHUeCKHe Mpo0iieMbl, CBsI3aHHbIe ¢ okcuaoM yrieponaa (1V),
TUIOTEe3a TII00AIbHOTO MOTEIUICHHUs KJIMMaTa, MapHUKOBBIN 3(dekT. YronbHas KUcioTa U e
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBeHHas
peakiusi Ha  KapOoHar-uoHbl. lMcmonmp3oBanue  kapOOHaToB B OBITY, MEIUIMHE,
MPOMBIIIJICHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OpraHMYECKHX BEIIECTBaX KaK O COEAMHEHHSX YIJIepoja
(MeTaH, JTaH, OTHWJEH, AaleTWJICH, JTAHOJN, TJMIEPHH, YKCycHas Kuciora). I[IpupoaHbie
UCTOYHUKU YIJIE€BOJOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX MepepaboTKu
(O6eH3uH), UX POJb B OBITY U MPOMBINIIEHHOCTH. [IoHATHE 0 OMOIOTHMYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oeskax, YIJIeBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKUX W HEOPTaHMUECKUX COSTMHEHHH.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOMCTBA, IOJIy4Y€HHE W TPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOumme mnpencraBieHuss o6 okcujge kpemuus (IV) u
KpeMHHEBOM kucaoTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeimue
CTpPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTENBHBIX MaTepPHUaIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3yueHne o0pa3lloB HEOPTaHUYECKUX BEIECTB, CBOWCTB COJITHOW KHUCIIOTHI, MPOBEJCHHE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPUA-UOHBI U HAOIIOACHWE MPHU3HAKOB WX MPOTEKAHWUS, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMHUYECKHE CBOMCTBA TaJOr€HOB U MX COEAMHEHHUH (BO3MOXKHO
HCIIOJIb30BaHUE BHUAEOMATEpUaoOB), O3HAKOMJIEHHE C 0OpasliaMd XJOpUAOB (TaJOTre€HUAOB),
O3HaKOMJICHHE ¢ o0pa3namMu ceppl M €€ COECOUHEHUSMH (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPHAIIOB), HAOMIOJEHHWE TMporecca OOyriaWBaHMs — caxapa TMOJ  JICUCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, H3yYeHHE XUMHUECKUX CBOMCTB pa30aBiIeHHON cepHOU
KHCJIOTHI, TIPOBE/ICHIE KauyeCTBEHHOW pEaKIMH Ha CyJIb(paT-WOH M HaOIIOJCHHWE NMpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUH
(BO3MOYHO HCIIOJIb30BAaHUE BHIEOMATEpUANIOB), 00pa3iaMu a30THBIX U (PochHOpHBIX ya00peHuH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKIuid Ha WOH aMMOHHA M (ocdar-noH M H3y4YeHHE MPHU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON A30THOM KHCIOTHI ¢ MEAbIO (BO3MOKHO
HCIIOJIb30BaHUE BUJECOMATEPHUANIOB), U3YUYEHHE MOJeNeld KpUCTAUIMYECKUX PEemIETOK ajamasa,




rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YTJIEM M YCTPOWCTBOM MPOTHBOTra3a, MOJIy4YeHHE, COOUpaHue, pacrio3HaBaHUe
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Y4Y€HUE IMPU3HAKOB HMX TMPOTEKAHMS, O3HAKOMIICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH, PELIEHUE SKCIEPUMEHTAIBHBIX 3a/a4y Mo Teme «BaxHeinmne
HEMETaJUIbl U UX COCTUHEHUSD.

MeTtasibl M X COCAUHEHUS

OOmass xapakTepUCTUKA XMMHYECKHUX OJJIEMEHTOB — METAJUIOB Ha OCHOBAHMHM WX
nosnoxenus B [lepuoanueckoit cucrteme xumudeckux 3nemMeHToB [[. . MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTraminueckas CBs3b M METAJUIMYECKas KpHUCTAITUYEecKas
peméTka. ODJIEKTPOXMMHUYECKUN Pl HanpsDKeHUH MeTauioB. PU3MYECKMe W XUMUYECKHE
cBoiicTBa MeTayioB. OOmue crnocoObl MonydeHusi MeTaIoB. [IOHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YyT'yH, AIOpaTIOMUHUN, OpOH3a) U
WX MPUMEHEHHE B OBITY W MIPOMBIILJICHHOCTH.

[I{enounble MeTaJIBL: MOJ0KEeHUE B Ileproanueckoil cucteme XuMUYECKUX 3JIeMEHTOB /1.
W. MenpeneeBa, CTpOGHHE MX aTOMOB, HaXOXACHHE B mpupojae. Ouszndeckue u XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
HIEJIOYHBIX METAJNIOB U UX COCTUHEHUMN.

[[{enoyHo3emMenbHBIE METANIBl MAarHUd W Kaiblui: mnojoxeHue B Ilepuonnueckoi
cucreme xuMuueckux sneMmeHToB [[. WM. MenaeneeBa, CTpo€HME HMX AaTOMOB, HaXO0XKICHHUE B
npupoje. Pusnueckue U XUMUYECKUE CBOMCTBA MAarHus W Kaiblus. BaxHelmue coeanHEHUs
KaIbIUs (OKCH, TUAPOKCU, COJN). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHCHUS.

Amomunuii: nonoxenue B Ilepuoanueckoil cucreMe XUMUYECKUX 3JIeMEHTOB [/l
N. MenpeneeBa, CTpO€HHE aTOMa, HaxoOXKJIEeHHE B npupone. Pu3nueckue U XUMHUYECKHE
cBOiicTBa amoMuHusA. AMGpOTEpHBIE CBOMCTBA OKCHA U THAPOKCUAA aTIOMUHUS.

Kene3o: mnonoxenne B Ilepmogumueckoil cucreMe XHUMHYECKHX 3yeMeHTOB /l.
W. MengeneeBa, CTpo€HHE aTOMa, HaxoXKJIeHUE B mpupone. Duznyueckne M XUMUUYECKUE
cBocTBa xene3a. Oxcuasl, ruapokcuabl U conn xenesa (II) u sxenesa (III), ux cocras, cBoiicTBa
Y TIOJIyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMu METaJIOB M CIJIaBOB, MX (DU3MYECKHMMH CBOWCTBAMH,
W3y4YeHUE Pe3yJbTATOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPHUS C BOJOU (BO3MOYKHO UCIOJIH30BAaHUE
BHJICOMATEPHAIIOB), KCCIIEIOBAHNE CBOMCTB >KECTKOM BOJIBI, MpoIlecca TOPEHUs xKeje3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaKIMi Ha MOHBI: MarHus, Kajabllvs, aIIOMUHUS, IMHKa, xene3a (I1) u xenesa
(III), memgu (II), HaGmroieHre U OMKCAHUE MPOLIECCOB OKpAIIMBaHUS TUIAMEHU MOHAMH HATpHS,
KaJIisg ¥ KaJbIHs (BO3MOXXHO HCIIOIB30BAaHUE BUICOMATEPUAIOB), UCCIIEAOBaHUE aM(DOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THAPOKCHU/IA [IMHKA, PEUIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHeume MeTaibl U UX COCTUHEHUSD.

XuMus M OKpyKaoLias cpeia

BemecTtBa u mMarepuanbl B TIOBCETHEBHOM XU3HHM YelloBeKa. be3omacHoe MCrosib30BaHUe
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. [lepBas momomip MpH XUMHUYECKHUX OXKOrax H
OTPAaBJICHHSIX.

XUMHYECKOE 3arpsi3HEHUE OKpY Kalolleil cpebl (MpeaenbHas A0mycTUMas KOHIIEHTpAIus
BeniecTs, ganee — [1/1K). Ponp xumuu B pemieHuu 3K0JI0THYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, MIOJTUMEPHBIE MAaTEPUAIBI).

Mesicnpedmemmuuie ceasu

Peanuzanus MeXnpeIMETHBIX CBA3EH IPU M3YYEHUM XUMHUU B 9 Kiacce OCYIIECTBIISIETCS
Yyepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIS1 OT/ICIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.




OO0mIme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIN (haKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAJTU3,
CHHTC3, Knaccn(bmcaum{, HepI/IO[[I/I‘-IHOCTb, Ha6HIOII€HI/Ie, BKCHepI/IMeHT, MOI[CJIHpOBaHI/Ie,
HU3MEPEHHE, MOJICIb, SIBICHHUE, TAPHUKOBBINA d(DPEKT, TEXHOJIOTHS, MaTSPHAIIBI.

®usuka: Mmarepusi, aroM, O3JIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIUJI, H3OTOIbI,
PaIMOAaKTUBHOCTh, MOJICKYJIa, DJJICKTPUYECKHH  3apsj, MPOBOAHUKH, IOJYIPOBOIHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOEe COCTOSIHME BEIIEeCTBA, ras,
pacTBOp, PacTBOPUMOCTh, KPHUCTAJUIMYECKAash PEMIETKA, CIUIaBbl, (U3UYCCKUE BEIUYUHBI,
€IMHHMIIBI I3MEPEHUS, KOCMIYECKOE TPOCTPAHCTBO, TJIAHETHI, 3BE3 b1, COJHIIE.

buonorus: ¢orocunTes, apixanue, Omochepa, 3KocucTEMa, MHUHEPAJIbHBIE YI0OpEHUS,
MI/IKpOE)JICMeHTLI, MaKpOBHeMCHTBI, IIUTATCIIBHBIC BCIIICCTBA.

I'eorpadus: armocdepa, rtuapocdhepa, MHHEpPATbl, TOPHBIE TOPOABI, IOJIC3HBIC
HUCKOIIaeMBbI€, TOILNINBO, BOJHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS IIPOI'PAMMBI 110 XUMHWM HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC pPe3yJIbTaThl OCBOCHHUS IMPOrPaMMbI OCHOBHOTO 00mmiero oOpa3oBaHus
JOCTUTAIOTCS B X0/ie 00YYEeHHsI XUMHUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIbHOM JIeATEIHbHOCTH B
COOTBCTCTBUU C TpaI[I/IIlI/IOHHI)IMI/I pOCCI/H\/JICKI/IMI/I COIII/IOKYJII)TypHBIMI/I nu ZIYXOBHO-
HPaBCTBCHHBIMU 1IEHHOCTSIMU, TIPUHATHIMU B OOIIECTBE MpPAaBHJIAMH M HOPMaMHU TOBEACHUS U
CIIOCOOCTBYIOT ITPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COITMATN3AINN 00yJatOIIXCsl.

JIndHOCTHBIE pPE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CI/ICTeMOI\/JI ITIO3UTUBHBIX IIECHHOCTHBIX OpI/IeHTaHI/Iﬁ 158 pacmnpeHI/Ie OIIbITa OCATCIBbHOCTH Ha eé
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHMS

[IEHHOCTHOTO OTHOLICHHSI K OTE€UECTBEHHOMY KYJIbTypPHOMY, HCTOPUUYECKOMY M HAyYHOMY
HacCJICAUKO, IIOHHMMAaHHA 3HAUYCHUA XHMI/I‘ICCKOﬁ HaYKI/I B JXKHU3HU COBpeMeHHOFO 06HI€CTB21,
CIIOCOOHOCTH BIIAJETh TOCTOBEPHON MHGpOpMAIueil 0 MepeoBhIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMUSIX 00 yCTpoOiicTBe
Mupa 1 o0IIIecTBa;

2) rpaKIaHCKOr0 BOCTIMTAHUS:

MPEJICTAaBICHUST O COLMAIbHBIX HOPMaxXx W MPaBHIAX MEXKIMYHOCTHBIX OTHOIICHHHA B
KOJUJIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM, Yy4eOHo-
MCCIIEIOBATENLCKOM, TBOPUYECKOM U JPYTUX BHUJAX AEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOMH
COBM@CTHOI\/JI JCSATCIIBHOCTHU HpI/I BBIITOJTHCHU N y‘-Ie6HI:IX, IIO3HABAaTCJIbHBIX 3a/Ja4, BBIIIOJHCHUN
XUMHYECKHUX SKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aHMOTIOHUMAHHUIO
¥ B3aMMOINOMOIIM B Mpoliecce 3TOM y4eOHOM JesITeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBE/ICHWE U TOCTYNKH CBOWUX TOBapHILEH C TMO3UIMKM HPABCTBEHHBIX W MPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MTOCJIEICTBHUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHUYCCKUE  MPEJICTABICHUS O  BEIIECTBE M XHUMHYECKOH  peakIiuw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH W COCTABISAIOIINE OCHOBY IS
IIOHUMAaHUS CYHIHOCTI/I HaquOﬁ KapTI/IHBI ana, Hpe)ICTaBJ'IeHI/ISI 06 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOMABI, B3aMMOCBS3SX YEIIOBEKa C MPUPOTHON CPEIoi, O posn
XUMHUHU B ITO3HAHUU 3TUX SaKOHOMepHOCTeﬁ;

MO3HABATE/IbHBIE MOTHBBHI, HANpaBICHHBbIE HA TMOJyYEHHWE HOBBIX 3HAHUU MO XUMHUH,
HEOOXOAUMBIE I OOBSACHEHHS HAOIIOJaeMbIX MPOIIECCOB U SIBJICHHM, ITO3HABATEIbHOM,
UH(OPMAIIMOHHON U YUTATEIBCKOM KyIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIHLHON PaboThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JUTEpaTypOH, NOCTYNHBIMU TEXHUYECKHUMH CpPEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTH;

WHTEpPEC K OOYUYEHHIO W TO3HAHUIO, JTHO003HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pazoBaHUI0, TIPOSKTHON M MCCIEAOBATEIHCKON NEATEIBHOCTH, K OCOZHAHHOMY BBLIOOpY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YeHHS B JajbHEHIIEM;




4) ¢popmMupoBaHHUs KYJIbTYPHI 310POBb:

OCO3HAaHUE LIEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 JKU3HU, OCO3HAHME IOCIEACTBUH W HENPUATHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUsS] alKOrojsi, HApKOTHKOB, KYpPEHHS), HEOOXOAWMOCTH COOJIOACHUS
npaBuil 0€30IaCHOCTU HpU OOpallleHMM ¢ XMMHUYECKHMMM BELIeCTBaMHU B OBITY U peabHOM
YKU3HU;

5) Tpy10BOro BOCIIMTAHUS:

UHTEpEC K MPAKTHYECKOMY U3YyUEHHIO MPO(PECCHid U Tpya Pa3IMuHOTO Poja, YBaKEHUE K
TpyLy M pe3yipTaTaM TpPYNOBOM MAEATEIBHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHONW TPAeKTOPUU
IPOJOJDKEHU 00pa30BaHUSl C Y4ETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX WHTEPECOB U MOTpeOHOCTEH, ycremHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B IPO(ECCHOHAILHON CPeAe;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTHYECKHU 1Ies1eco00pa3HOe OTHOLIEHHE K IMPUPOJAE KaK UCTOYHMKY JKU3HU Ha 3emie,
OCHOBE €€ CyIIECTBOBAaHMS, IMOHMMAaHHE IIEHHOCTH 3/I0pPOBOro M 0Oe30macHoro o0Opasa >KH3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICUXMUYECKOMY 30POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TIPAaBUII 0€30ITacHOTO MOBEICHUS MIPH pabOTe C BEIIECTBAMH,
a TAK)KE B CUTYALMsX, YTPOXKAIOIINX 3J0POBbIO U JKU3HHU JIOACH;

CIIOCOOHOCTH TMPUMEHSATh 3HAHUS, MOJIY4YaeMble MPU HM3YUYEHUU XUMHUM, JJIs PELICHUS
3aJa4, CBA3aHHBIX C OKPY>KAIOIIEH IPUPOJAHON CPENOH, Ul MOBBIIIECHUS YPOBHS SKOJIOIMYECKON
KYJbTYpPbl, OCO3HAHUS INI00AJILHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTell MX pelieHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBILUICHUS, YMEHHS PyKOBOJICTBOBAaTbCS UM B
II03HABATEJILHON, KOMMYHUKATUBHOM M COLIMAJIbHOM MPAKTUKE.

METAINPEIJMETHBIE PE3YJIbTATBI

B cocraBe MerampeqMETHBIX pE3yJIbTAaTOB BBIICIAIOT 3HAYMMBIC IS (HOPMUPOBAHHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIMII, TUHOTE3a, (HakKT, cucTema,
MPOLIECC, IKCIIEPUMEHT U JPYTOe€.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4eOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMU U3 ATUX NPEAMETOB (OPMHUPOBATH NPEACTABICHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyueOHbIe NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHUKATHBHBIE, PETyJATHUBHBIE), KOTOpbIE OOecrednBa0T (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHO 1eATeIbHOCTH.

ITo3naBaTenbHbIC YHHBepPCaAJIbHbIC Y4eOHbIC NeliCTBUS

ba3oBble Jlornueckue 1eMCTBHA:

YMEHMS HCIOJIB30BAaTh TNPUEMBI JIOTMYECKOTO MBIIUIEHUS IIPU OCBOCHMM 3HAHUMU:
pPacKpbIBaTh CMBICA XUMHYECKMX TOHATUH (BBIIENATH HUX XapaKTepHble IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMHU MOHATHAMH), UCHOIB30BATh MOHATHUS ISl OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUMU I KJIacCHUPHUKAIUU
XMMHYECKHX BEIECTB U XMMHUECKUX PEAKLUM, yCTAHABIMBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MeXly 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE PacCyXAeHUs (MHIYKTHUBHbBIE, 1€TyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOBI U 3aKIIIOUEHUS;

yMEHHE MPUMEHATh B MpPOLECCe MO3HAHUS MOHATHS (MPEAMETHbIE U MeTallpeIMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMHHU, MPEOOPa3OBBIBATH IIHPOKO
NPUMEHSIEMbIE B XUMHUM MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKkass (GopMyla M YypaBHEHHE XHMHYECKOH peakliud — Npu peleHHH Yy4eOHO-
MO3HABATENbHBIX 33/a4, C YYETOM OTHX MOJEIbHBIX NPEJICTaBICHUNM BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BELIECTB U
XUMHUYECKHX PEaKIMi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLECCAX U SIBICHUSIX.

Ba3oBble uccienoBarebCKue AeCTBUA:




YMEHHME HCIOJIb30BAaTh IIOCTABICHHBIE BOIPOCHI B KauyeCTBE MHCTPYMEHTA ITO3HAHUSA, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHHI;

IPUOOpPETEHUE OMNbITAa IO IUIAHUPOBAHMIO, OPraHMU3ALMM M IIPOBEJCHUIO YYEHHUYECKUX
9KCHEPUMEHTOB, YMEHHE HAa0II01aTh 3@ X0/10M IPOLIECCca, CaMOCTOSITENbHO IPOTHO3UPOBATh €r0
pe3yabTar, (opMyIHpOBaTh O00OOLICHHS W BBIBOJBI MO pe3yJbTaTaM MpPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMs], COCTABIIATh OTYET O IPOJAETIaHHOM padore.

Paborta ¢ nnopmanmeii:

yMEHHUE BbIOMPATh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIMIO PA3IUYHBIX BUJIOB
1 GOpM MPEACTABICHHS, OTYYaeMYI0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS IUTepaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHble IocoOus, pecypchl IHTepHeTa), KpPUTHYECKU
OLICHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE MIPUMEHATh PA3JIMYHbIE METO/IbI M 3alIPOCHl NIPH IIOUCKE U 0TOOpe MH(OopMauu 1
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS yUCOHBIX U MO3HABATEIbHBIX 3324
OIpeNIeNIEHHOr0 TUIa, MPUOOpPETeHUE OIblTa B 00JACTH MCIOJIB30BaHUS HMH(DOPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHH, OBIaJJeHUE KYJIbTYPOH aKTUBHOI'O HUCIIOJIb30BAHUS PAa3IMUHbIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAbHYIO (OpMy mHpeacTaBiIeHUs
uH(pOpMallUl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpa@uKu 1 UX KOMOUHAIIUSMU;

YMEHHE HCIOJb30BaTh M aHAJIM3UPOBATh B IIpOIECCE YUEOHOW M HCCIEN0BATENIbCKON
NeSITeIbHOCTH HH(POPMALIHMIO O BIHUSHUM MPOMBILUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYKAIoLIeH MPUPOAHON CPEIbl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIE 1eiiCTBUS:

YMEHMs 3a/laBaTh BOINpOCHl (B XojA€ JjAuaiora W (WiaM) AUCKYCCHH) IO CYIIECTBY
oOcyxnaeMol TeMmbl, (HOPMYJIUPOBaTb CBOM HPEJIOKEHUS] OTHOCUTENIBHO BBIIOJHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHMS IPEICTABIIATH ITOIYYEHHBIE PE3YJIbTaThl I03HABATENBHOMN JEATEIBHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IMPE3CHTALUI0 PE3yJbTaTOB BBINOJIHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPaOOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

YMEHHUsI Y4eOHOrO COTPYAHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIbHOU U
HCCJIEIOBATEIbCKON NI€ATEIbHOCTH MPU PEUICHHHM BO3HUKAIOIIMX MpPOOJeM Ha OCHOBE yuéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbD», KOOPAMHALIUSI COBMECTHBIX JAEUCTBUMN, ONpeIeIeHEe KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHON paOOTHI U IPyTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSITEIILHO ONPEAEIATh LEIN ACSITEIbHOCTH, IIJIaHUPOBATh, OCYIECTBIATH,
KOHTPOJIMPOBaTh W MpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMPATH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M I03HaBaTeJIbHBIX  3ajady,
CaMOCTOSTENIBHO COCTABJIAITh WJIM KOPPEKTHPOBATh NPENIOKEHHBIA AITOPUTM JEWCTBUM NpH
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTaxX —
BEIIECTBaX U PEaKIIUIX, OLIEHUBATh COOTBETCTBUE MOJyUYEHHOTO pe3yibTaTa 3asiBICHHON ey,
YMEHHE HUCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, TPEAJIAra€MbIE B YCIOBUH 3aJIaHUM.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX pe3yJabTATOB MO OCBOEHHIO O0O053aTENIHOTO COJAEpKaHMUS,
YCTaHOBJICHHOTO JaHHOM (QenepanbHOil pabodeil mporpaMMoil, BBIIEISIOT: OCBOEHHBIE
0o0yyaromyMUCsT HayyHble 3HAHUS, YMEHUS M CHOCOOBI JEHCTBHM, cHeruduueckue JUis
npeaMeTHoW o0nactu «XUMHS», BUIBl ACSITEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalni, IPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYallUsX.




K xonmy obOydenusi B 8 kJacce npeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
OTpakaTtb CHOPMHUPOBAHHOCTH Y OOYHAIOIINUXCS YMEHUI:
pPacKpbIBaTh CMBICII OCHOBHBIX XMUMHUYECKUX TOHATUN: aTOM, MOJIEKYJa, XUMHUUECKUN 3JIEMEHT,
IIPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, CMECH (OJHOPOJHAS U HEOJHOPOJHAsA), BAJIEHTHOCTb,
OTHOCHUTEIIbHAs aTOMHAash M MOJIEKYJsipHasT Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs
Macca, MaccoBas IO XUMHYECKOTO 3JIEMEHTAa B COCIMHEHHH, MOJSIPHBIA O0BEM, OKCHUI,
KHCJIOTa, OCHOBaHHUE, COJb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCJICHMS, XHUMHUYecKas
peakiusi, KiaccuUKaMs PEaKuil: peakiuud COCTUHEHHS, PEaKIUU Pa3I0KEHUS, PEaKINH
3aMelIeHUs], peakiy 00MeHa, SK30- U IHIOTEPMUUYECKUE PEaKIUH, TEIUIOBOH 3 (heKT peakuuu,
PO aToMa, JCKTPOHHBINA CIIOM aToMa, aTOMHasi OpOuTallb, paJnyc aToMa, XUMHUYeCKas CBS3b,
NoJIIpHasl U HEMOJsipHas KOBaJCHTHAas CBs3b, MOHHAS CBSA3b, MOH, KaTUOH, aHHOH, PacTBOD,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs KOHIIEHTpAl|s) B pacTBOPE;
WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSTH 3TU MOHSITUS IPU
ONMCAHUU BEIIECTB U UX MPEBPALLCHUI;
UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJUKY JJisi COCTaBjieHHs (OpMyJT BEIIECTB U ypaBHEHUU
XUMHYECKHUX PEAKIUK;
OTIpeIeNATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIMHEHUSX, CTENEHb OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COCAMHEHMSIX, MPUHAJIEKHOCTh BEIIECTB K ONPECIEHHOMY Kiaccy
coequHeHuH Mo GopMyiaM, BUJ XUMUYECKOU CBsI3U (KOBAJICHTHASI M MOHHAS) B HEOPTraHMYECKHUX
COCTMHCHUSIX;
packpbiBaTh cMbich [lepuonuyeckoro 3akona JI. . MenzaeneeBa: 1eMOHCTPUPOBATH TOHUMAaHUE
MEePUOINYECKON 3aBUCHUMOCTH CBOMCTB XHMHYECKHX OJJIEMEHTOB OT HX TOJOXKEHHUS B
[Tepuoanueckoit cucreme, 3aKOHOB COXPAHEHHUS MACChl BELIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJipo;
OMKCHIBATh U XapakTepu3oBaTh Tabmuunyio ¢opmy I[lepuoanueckoil cucTeMbl XMMHYECKUX
9JIEMEHTOB: Pa3JIMYaTh MOHITHS «TJIABHAS moArpyma (A-Tpymma)» u «modbouynas moarpymma (b-
rpymnmna)», Majible U OOJbIINE MEePHO/Ibl, COOTHOCUTH 0003HAYEHHUSI, KOTOPHIE UMEIOTCS B TaONIHUIIe
«Ilepnoguueckass cucrema xumudeckux osnemeHtoB J[. WM. MenaeneeBay ¢ 4YHMCIOBBIMH
XapaKTePUCTHUKAMHU CTPOEHHUS aTOMOB XMMHMUYECKHUX DJIEMEHTOB (COCTaB W 3apsij sijpa, oOiiee
YHCIIO 3JIEKTPOHOB M PACHPEEIICHNUE UX 10 3JIEKTPOHHBIM CIIOSIM);
KJIaCCU(UIIUPOBATh XUMHUYECKUE AIEMEHThI, HEOPTaHUYECKHE BEIIEeCTBA, XUMHUECKUE PEaKIIUU
(M0 YMCITY ¥ COCTAaBYy YYACTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY YD PeKTy);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOICTBAa BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBEPXK/Jasi  OMHCAHWE TMPUMEpPaMU  MOJEKYJSIPHBIX  YpPaBHEHHUHW  COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUN;
IPOrHO3MPOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMHYECKUX MPEBPALICHUHN B PA3TUYHBIX YCIOBUSAX;
BBIUNCIISTH OTHOCUTENBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MAaccChl BELIECTB, MAacCOBYIO JIOJIO
XUMHYECKOTO JJIEMEHTa Mo (opMyJsie COCTUHEHHS, MAacCOBYIO JOJIO BEIIecTBa B PacTBOPE,
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW PEaKIIHH;
MPUMEHATh OCHOBHBIE OTNEPALIMHU MBICIUTEIBHONU AEATENHHOCTH — aHAJIM3 U CUHTE3, CPABHEHHUE,
00001IeHNE, CHCTEMAaTH3AIUI0, KJIACCU(UKAIUIO, BRISIBJICHUE MPUIMHHO-CIICICTBEHHBIX CBSI3el
— JUIsl U3YyYEHHs] CBOMCTB BEIIECTB M XMMHYECKUX PEAKIUH, €CTECTBEHHO-HAYUHBIE METO]IbI
MO3HAaHMWsI — HAOMIOJCHWE, W3MEpPEeHHE, MOJCIUPOBAHUE, OSKCIEPUMEHT (pEabHBIM W
MBICTICHHBIN );
CJIeIoBaTh MpaBUjIaM IMOJIb30BaHUS XUMUYECKOW MOCYJ0N U 1a00paTOpHBIM 000PYJOBaHHUEM, a
TakKe MpaBUIaM OOpaIEHUs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIUSIMHU 1O BBITOJHEHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO IMOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposla W KHCIOpOJa), MPUTOTOBICHHUIO PACTBOPOB C OMpPENEIEHHOW MacCOBOWM Jojei
PacTBOPEHHOTO BEMIECTBA, IUIAHUPOBATH W TIPOBOJUTH XHUMHYECKHE JKCIIEPUMEHTHI TI0
pacno3HaBaHUIO PACTBOPOB IIEJIOYEd M KHUCIOT C TMOMOMIbIO HMHAMKATOPOB (JIaKMYyC,
benondranent, METHIOPAHK U IPYTHE).




K koHiy oOydeHus B9 KJjacce npeiMeTHbIE Pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUM:
PACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKMX HMOHATHI: XUMHUYECKUH 3JIEMEHT, aTOM, MOJEKyJa,
WOH, KaTHOH, aHUOH, TIPOCTOE  BEILIECTBO,  CIOKHOE  BELIECTBO,  BaJIEHTHOCTb,
3JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCICHMs, XUMHUYECKas peaklus, XUMHUYecKas CBs3b,
TETUIOBON APQEKT peakiyu, MOJb, MOJISIPHBII 00BEM, PacTBOp, IIACKTPOIUTHI, HEINEKTPOIIHTHI,
JIEKTPOJIUTUYECKAs TUCCOLMALMSA, PEAKLUUH HOHHOrO OOMEHa, KaTaau3aTop, XUMHUYECKOe
paBHOBecHE, OOpaTHUMbIE W HEOOpaTHMbIE pPEaKLUUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEaKLUMH, OKHUCIUTENb, BOCCTAHOBUTENb, OKHUCICHHME M BOCCTAaHOBJIEHHE, aJUIOTPONMS,
amM(pOTEpHOCTh, XUMHUYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, METATMYECKasi), KPHUCTAIIIMUECKas
pewmérka, KOppO3Hs METalIOB, CIUIABbl, CKOPOCTb XUMMUYECKOW peakLuH, IpeJesIbHO
nonycrumas koHuenrtpauus I1/1K Bemecrsa;
WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUI U IPUMEHATh 3TU NOHATHUS IIPU
OINMCAHUU BELIECTB U UX MPEBPALLEHUI;
UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBJIEHUS (OpPMYJ BEIIECTB M ypaBHEHUH
XUMHYECKHUX PEAKIUK;
OIpeNeNATh BAJEHTHOCTh U CTENEHb OKUCICHUS XMMHUYECKHX 3JIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOIO COCTaBa, IMPUHAJUIEKHOCTb BELIECTB K ONPEAECNIEHHOMY KJacCy COEIMHEHUU 10
dopmynaM, BUJ XMMUUYECKON CBA3M (KOBaJEHTHAas!, HOHHAsI, METAIJIMUECKas) B HEOPIraHUYECKUX
COCIMHEHUSX, 3aps]l MOHA MO0 XUMHUYECKOH (popmyiie, XapakTep cpelbl B BOIAHBIX PacTBOpPAX
HEOPraHMYECKUX COCAMHEHUH, TUI KPUCTAJUINYECKOHN peIIETKH KOHKPETHOTO BELECTBA;
packpeiBaTh cMmbica [lepuonnueckoro 3akona [[. M. MenaeneeBa u JI€MOHCTPUPOBATH €r0
[IOHUMaHME: OIUCBIBaTh U XapaKTepu3oBaTh TabuuuHyro (opmy Ilepuoanyeckoit cucTembl
XUMHYECKHX JJIEMEHTOB: pa3jiMyarh MOHATHS «TJIaBHas MoArpynna (A-rpymma)y U «moOoyHas
noarpynna (b-rpynma)», manele u Oojblune HNEpUOIbl, COOTHOCUTH O00O03HAUYEHUs, KOTOpHIE
UMEIOTCS B IMEPUOJMYECKOM Tabiuie, ¢ YMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XMUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj A1pa, oOlee YUciIo 3JIEKTPOHOB M paclpeesieHne ux
10 3JIEKTPOHHBIM CJI0SIM), OOBSACHATH 00II1E 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB
U UX COCOUHEHMM B IPEJENax MalblX MEPUOIOB U INIABHBIX MOATPYNI C YYETOM CTPOEHUS HUX
aTOMOB;
KJaccu(uIUpoBaTh XMMUYECKHE 3JI€MEHTHI, HEOpPraHUYECKHE BELIeCTBA, XUMUYECKUE PEeaKLuu
(Mo yuciny M COCTaBy Yy4YacTBYIOUIMX B pEakLUMU BEIIECTB, MO TeEIIoBOMYy 3(deKTy, Mo
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);
XapakTepu30BaTh (OMHUCHIBATh) OOIIME U Crenu(PUUecKue XUMHYECKHE CBOMCTBA MPOCTHIX U
CJIOXKHBIX BEILLECTB, NOATBEPAKas ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUii;
COCTaBJIATh YPABHEHUS MIEKTPOIUTUYECKON TUCCOLMALNN KUCIIOT, NIEJIOUEN U COJIEH, TIOJIHbIE U
COKpaIlEHHbIE YPAaBHEHMsI PEAKIMI MOHHOTO OOMEHa, YpaBHEHUsI PEaKIHM, MOATBEPKIAOIINX
CYILLIECTBOBaHHE FEHETUUECKOM CBS3M MEX/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEaKIUii TOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOTO OanaHca 3TUX PEeaKILIni;
MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOZMOXKHOCTH IPOTEKAHUS
XMMHUYECKHX IPEBPAIICHNUN B Pa3IMUHBIX YCIOBHSIX;
BBIUHCIISTH OTHOCUTEJIBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MAacChl BEUIECTB, MAacCOBYIO JOJIO
XUMHUYECKOTO 3JIeMEeHTa MO0 (opMyJie COeIMHEHMs, MAacCOBYIO JIOJIO BEIIECTBAa B PacTBOpE,
MIPOBOAMTDH PAcU€Thl O YPABHEHUIO XUMUYECKON PEaKIUy;
coOIII0/IaTh MpaBUIIA MOJB30BAHMS XUMHUECKOW MOCYI0i U J1a00opaTOpHBIM 000pYOBaHUEM, A
TaKk)Ke MpaBuiia 0OpallleHHs C BEIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSMHU MO BBITOJIHEHUIO
7a00paTOPHBIX XMMUYECKHUX OMBITOB IO IOJYYEHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTIeKUCIIOro rasa);
IPOBOAMTH DPEAKIMM, IOATBEPKIAIOUIME KAYECTBEHHBIM COCTaB PAa3IMYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM IMYTEM XJOpHI-, OpOoMUI-, HOAMI-, KapOoHaT-, (ocdar-, cuiauKar-,




cyab(ar-, TUAPOKCUI-UOHBI, KAaTHOHBI AaMMOHHMA M HMOHBl M3Y4YEHHBIX METaJJIOB,
IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

IIPUMEHATH OCHOBHBIE OIEPAllMU MBICIUTEIbHON AEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHECHHUE,
000011IeHNe, CUCTEeMAaTU3aINI0, BBISBICHUE MPUYUHHO-CICJCTBEHHBIX CBS3€H — I M3yUeHHS
CBOMCTB BEHIECTB U XHMHUYECKHUX PEAKIMH, €CTECTBEHHO-HAYYHBIC METOABI ITO3HAHUSA —
Ha0JII0/IeHUE, U3MEPEHUE, MOJIEIIMPOBAHNE, IKCIIEPUMEHT (peabHbIl U MBICICHHBIN).




TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBO Yyacos
Ne HaumeHoBaHuUe pa3iesioB H JuiekTpoHHbIE (HU(POBDbIE)
KonTposabHubie IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTejibHbIE pecypchl
padoThbI padoThI
Pa3zgea 1. [lepBoHavaibHbIe XMMUYECKUE TOHATHS
Xumusa — BakHas 00J1aCcTh
11 ©CTECTBO3HAHUS U 5 0 5 bubnnorexa [{OK
' MPAKTUYECKOU JIeSITEITbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
BemiecTBa u XumMuieckue bubmuoreka [IOK
1.2 15 1 0
peakuuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pasjen 2. BaxkHeiilune npeacraBuTe/ M HEOPraHMYECKUX BellleCTB
Bosnyx. Kucnopon. Ilonstue bubmuoreka [IOK
2.1 6 0 1
00 okcHmax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bubmmnoreka HOK
2.2 8 0 1
U COJISIX https://m.edso0.ru/7f41837¢
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubnmorexa LIOK
' OCHOBAHHMAX https://m.eds00.ru/7f41837¢
OCHOBHBIC KIIACCHI bu6nunorexa LIOK
2.4 . 11 1 1
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Htoro mo pazueny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
XumMnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN




3.1

3.2

[lepuoauueckuii 3aK0H U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bub6nmoreka [IOK
https://m.edsoo0.ru/7f41837c

bubnmmoreka [IOK
https://m.edsoo0.ru/7f41837c

bubnuoreka [IOK
https://m.edsoo.ru/7f41837c

bubnuoreka [IOK
https://m.edsoo.ru/7f41837c




9 KVIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypchbl
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKkuu
11 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 1 0 bubnuoreka [IOK
' OCHOBHBIX pa3/IesioB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmmoreka [JOK
' peaxuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 3 1 1 bubnnorexa [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
OO011ast XapaKTepUCTHKA XUMHUECKUX bubmuoreka [IOK
2.1 4 0 1
aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 0 1 brbmmorexa [TOK
' PyIHist. &P https://m.edso0.ru/7f41a636
COEZIMHEHUs
OO01mast XxapaKTepPUCTHKA XUMHYECKUX Bt LOK
nOIMoTeKa
2.3 VA- A 7 0 1
DIICMEHTOB rpymiist. AT, Gocop i ux https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO011ast XapaKTEepUCTHKA XUMHUECKUX
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 1 bubmmorexa [JOK
' . py ) post https://m.edsoo.ru/7f41a636
KPEeMHHUHN U UX COCTUHECHUS
Hroro no pazneny 25




Pa3pen 3. MeTaJJIBI M BX COETUHEHU S

. bubnuorexa [JOK
. OOmme croficrsa metannos 4 https://m.eds00.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxknerimme MeTauIbl 1 UX COSAUHCHUS 16 httos:/fim.edsoo ru/ 7412636
Hroro no pazneny 20
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 B aJibl B KM3HHU YEJIOBEKA 3 bubnnorexa [JOK
' CHIEETRA T METEpH ! https://m.edso00.ru/7f41a636
Hroro no pasneny 3
Ha3Banue MmoayJist
p 3 bu6nmorexa LIOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




[Toypounoe nmanupoBanue npuiiaraetcs, 3arpyeHo B AUIC «CeteBoit ropoa. ObpazoBaHue».

HPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM
OBPA30BATEJBHOM ITPOT'PAMMBI

8 KJIACC
Kon IIpoBepsieMmble npeaMeTHBIE Pe3yIbTATHI 0CBOEHHSI OCHOBHO 00pa3oBaTe/IbHOI
NpoBepPsieMOro NPOrpaMMBbI OCHOBHOTO 00111er0 00pa3oBaHusl
pe3yJabTaTa
1 Io Teme: «IlepBoHayaIbHBIE XUMUYECKHE TIOHSITUS
PacKphIBaTh CMBICI OCHOBHBIX XHUMHMYECKHX IIOHSATHUH: aTOM, MOJIEKYyJa, XUMHUYECKUN
3JIEMEHT, MPOCTOE BEIECTBO, CIOKHOE BEILECTBO, cMeCh (OJHOPOIHAs U HEOAHOPOIHA),
BaJICHTHOCTh, OTHOCHTEJIbHAS aTOMHas M MOJIEKYJIApHas Macca, KOJIUYECTBO BEIIECTBa,
11 MOJIb, MOJISIPHASI Macca, MaccoBasi JIOJIsl XUMHUYECKOTO 3JIeMEHTa B COCAMHEHUH, MOJISIPHBIN
' 00bEM, XUMHYECKasl peakius, KJIAcCH(UKALUs peakLuil: peakuud COCOUHEHHS, PEaKLHH
Pa3NoXKeHHsl, peakUy 3aMEIICHUs], PeaKMH OOMEHa, 3K30- M 3HIOTEPMHUYCCKUE PEaKIUH,
TerioBoi  3ddekT peakiuu, pacTBOp, MaccoBas J0JiA  BemiecTBa  (IPOICHTHAsS
KOHIIGHTpAIVsl) B pacTBOpE
12 WTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHITUN U MPUMEHSTH 3TU ITOHATHUS
' MIPU OMTMCAHWY BEUICCTB M UX NPEBPAIICHUH
13 WCTOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JUISl COCTaBIICHHs (POPMYJ BEIIECTB M ypaBHEHUH
' XUMHYECKHMX PEAKIUH
14 PacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHsI MAacChl BELIECTB, MMOCTOSHCTBA COCTaBa, aTOMHO-
' MOJIEKYJISIPHOTO YIEHUsI, 3aKoHa ABOTaJIpo
15 OIIPEJIEeIISATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSIHMHEHMSIX
16 KJaccu(UIMPOBaTh XUMHUYECKUE peaku (II0 YUCIy M COCTaBy yYacTBYIOIIHMX B PEaKIUU
' BEILIECTB, 110 TEMIOBOMY P deKTY)
1.7 BBIYUCIISITH OTHOCHUTENILHYIO MOJIEKYJIIPHYIO M MOJISIDHYIO MacChl BEILIECTB
1.8 BBIYHUCIISITH MACCOBYIO JIOJIIO XHMHUYECKOTO DJIEMEHTA 110 hOpMyJie COSMHEHMSL,
1.9 BBIYHUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 MPUMEHSTh E€CTECTBEHHOHAYYHbIE METOJbl TO3HAHHWS — HaONIOJCHUE, W3MEpEHHE,
' MOJIETTMPOBAHNE, SIKCIIEPUMEHT (peabHbIN 1 MBICICHHbIH)
2 Io Teme: «Baxnelye npecTaBUTENIM HEOPIraHNUECKUX BEILIECTBY
2.1 PACKpBIBATH CMBICT OCHOBHBIX XUMHUECKHX MOHITHH: OKCUJI, KUCIOTa, OCHOBAHUE, COJIb
99 OTIPENENIATh MPUHAAJIECKHOCTh BEIIECTB K ONpeleNEHHOMY KJIacCy COCOUHEHUH Mo
' bopmynam
2.3 KJIACCHU(UIMPOBATh HEOPTAHNIECKHE BEIIECTBA
XapakTepu30BaTh (OMUCHIBATH) OOIINE XMMUYECKHE CBOWCTBA BEILECTB Pa3IMYHBIX KJIACCOB,
24 MOATBEp)KAasl ONHCaHWE TMPUMEPAMU MOJIEKYJSPHBIX YPaBHEHUH COOTBETCTBYIOLIMX
XUMUYECKUX PEaKIMil
95 MPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT X Ka4€CTBEHHOI'O COCTaBa, BO3MOXK-
' HOCTH NIPOTEKAHUSI XUMHUYECKHX MPEBPAIlCHUH B Pa3IMYHbIX YCIOBHUIX
cCleoBaTh ~ NpaBHWJIaM  [OJIb30BAHUS ~ XMMHYECKOH  mocyaod W 1abopaToOpHBIM
26 0o0OpyZOBaHHEM, a TakKe MpaBujaM OOpalleHus] C BEIIECTBAMU B COOTBETCTBUU C
' WHCTPYKLHUSIMH TIO BBIIOJHEHUIO JIAOOPATOPHBIX XUMHUYECKHX OINBITOB IO TOJYyYCHHIO U
cOOMpaHUIo Ta3000pa3HBIX BEMIECTB (BOAOPOIA W KUCIOPOIA), IPUTOTOBICHUIO PACTBOPOB C




Kon
NPOBEPSIEMOr0
pe3yJbTaTa

IIpoBepsieMble MpeaMeTHbIE Pe3yJbTAThHI 0CBOECHHSI OCHOBHOI 00pa3oBaTeJbHOI
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusl

ONpeaeIEHHON MaccoBOM J10JIell PacTBOPEHHOTO BEIIECTBA, IJAHUPOBATh M IPOBOJUTH
XIMHYECKUE OKCIIEPUMEHTHI
[0 pPacHoO3HABAaHMIO PACTBOPOB IIEJOYEH M KHUCIOT C MOMOIIBI0 HMHAMKATOPOB (JIaKMYC,
(beHondraneny, METUIOPAHXK U IPYTHUE)

2.7

MIPOBOANTH PACUETHI IO YPABHEHHUIO XMMHUECKON PEaKITIH

ITo teme: «llepuoanueckuii 3akoH u llepuonnueckas cuctema XuMHUeCcKux iemMeHToB . M.
MenpneneeBa. CtpoeHue aToMoB. XUMHUYECKas CBs3b. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC
pEAKIIUM

3.1

PacCKpbIBaTb CMBICJI OCHOBHBIX XHMHWYCCKHUX TOHSTHM: AApO aTroma, 3J'IeKTpOHHI>II71 clIon
aToMa, aTOMHas 0p6I/ITaJH), pagnycC aTtoMa, XUMHUYCCKasd CBA3b, IMOJIApHAsA W HCHOJApHAasd
KOBAJICHTHAA CBA3b, 3JICKTPOOTPHUIATEIIBHOCTb, HOHHAsA CBA3b, NOH, KaTUOH, aHUOH, CTCIICHb
OKHWCJICHUA

3.2

KJ'IaCCI/I(bI/IIH/IpOBaTB XHUMHUYCCKHUEC DJICMCHTBI

3.3

OIMCHIBAaTh M XapaKTepH30BaTh TaOMUUHYI0 Gopmy [leproandeckoit cucTeMbl XUMUYECKIX
AIIEMEHTOB: Pa3IMYaTh NOHITHUS «TJIABHAS MOATpymIa (Arpyrma)» u «I000YHas MOArpyIIa
(brpynma)», «Mabie» U «00JbILINe) EPUOIbI

3.4

packpeiBaTh cmbicn llepuoamueckoro 3akoHa [[.M. MenneneeBa: IeMOHCTPUPOBATH
[MOHMMaHNE TEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XHUMHYECKHX DOJIEMEHTOB OT HX
noJjoxxeHus B [leproanyueckoil cucteme

3.5

COOTHOCUTh O0O3HAYCHHS, KOTOpble HMEITcS B Tabmuie «llepuonnmyeckas cucrema
xummudeckux snemenToB J[.W. MeHneneeBa» C YMCIOBBIMH XapaKTEPUCTHKAMU CTPOSHUS
aTOMOB XUMHYECKHX OJJIEMEHTOB (COCTaB W 3apsi sjapa, oOINee YHCIO DSIEKTPOHOB
U pacupe/eleHie uX M0 SJICKTPOHHBIM CJIOSIM)

3.6

OIpPeACIIATh CTCIICHb OKHUCIICHUS 3JICMCHTOB B 61/IHapHBIX COCOMHCHUAX

3.7

ONPEAEIIATh BUJT XUMHYECKOH CBSI3U (xoBaneHTHas " HOHHA)
B HEOPraHUYECKUX COCTMHEHUSX

9 KJIACC

Kon
NpoBepsieMOro
pe3yjabTarta

IIpoBepsieMble IpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTeJLHOM
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa30BaHusA

Ilo Teme: «BCH.ICCTBO U XUMUYCCKasl pCaK iy

11

pPacKpeIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX TIOHATHHA: PAacTBOpP, JJIEKTPOJIHTHI,
HEBJIEKTPOJIUTHI,  DJIEKTPOJUTHYECKas  JUCCOLMAIMs, pPEaKUdd HMOHHOro oOMeHa,
KaTaJln3aTop, XHMHUYECKOE paBHOBecwe, oOpaTumble M HeoOpaTuMble peakluy,
OKHCIIUTETbHOBOCCTAHOBHUTEIbHBIE PEAKIMH, OKHCIIHUTENb, BOCCTAHOBUTENH, OKHCIIECHHE
Y BOCCTAHOBIICHHE, aJUIOTPONHs, aM(pOTEepHOCTh, XHMHYeCKas CBs3b (KOBaJCHTHas,
MOHHAsl, MeTalUIMyecKas), KpUCTAIMYecKas PpemETKa, CIUIaBbl, CKOPOCTh XHMHYECKOW
peaxkuuu

1.2

WIIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XWUMHYCCKHUX MMOHATHA | NPpUMCHATh OTH

TMOHATHS IPU OMMUCAHUU BCIICCTB U UX HpeBpaH_ICHI/Iﬁ




Kon

IIpoBepsiemble mpeaMeTHbIE Pe3yJbTATHI OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOI

TpOBEPAEMOTO NMPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJabTarta
13 COCTaBIISITh YPaBHEHUs 3JCKTPOJIUTUYECKONW TUCCOLMAIMM KHCIOT, IIENOoYed U COJeH,
' MOJIHBIE U COKpalIEHHBIE YPaBHEHHS PEaKLMil HOHHOTO OOMeHa
14 pPacKpeIBaTh CYITHOCTh OKHCIHTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUil  TOCPEICTBOM
' COCTaBJICHHSI DJIEKTPOHHOTO OajlaHca STUX peaKyi
1.5 NPOBOJMTH PACUETHI 10 YPABHEHUIO XUMUUECKON PEaKIHH
2 ITo remam: «HemeTamsl 1 UX COeAMHEHUD) U «MeTaIbl U BX COSAMHEHUSD)
XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CIEUU(PUUECKIE XUMUYECKUE CBOMCTBA MPOCTHIX
2.1 Y CIIOKHBIX BEIIECTB, IMOATBEPXKIAasi OMUCAHWE NPHUMEPaMH MOJEKYJSPHBIX M HOHHBIX
YpaBHEHUIN COOTBETCTBYIONIMX XUMUUYECCKUX PEAKIIHI
29 COCTaBJISITh YPaBHEHUSA PEaKUUi, TOATBEPKAAOIINX CYIIECTBOBAHUE T€HETUUECKON CBSI3U
' MEX]1y BEIIECTBAMU PA3JIMYHBIX KIACCOB
53 MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTA OT WX CTPOCHHSA, BO3MOXXHOCTH
' IIPOTEKaHUsl XMMUYECKUX IIPEBPALLECHUN B PA3JIMYHBIX YCIOBHSX
CleoBaTh TpaBWJaM  TONB30BAaHUS  XMUMHUYECKOW TOCYymoOl W 1mabopaTOpHBIM
94 o0opymoBaHUEM, a TaKKe IMpaBWJIaM OOpaImIeHUs] C BEMIECTBAMH B COOTBETCTBUHU C
. HWHCTPYKOHUAMHA I10 BBIIIOJITHCHUIO na60paT0pme XUMHUUYCCKUX OMNBITOB IIO MOJYUYCHHUIO U
coOMpaHHIo ra3000pa3HbIX BEIIECTB (AMMHAKa U YIJICKHCIIOTO Ta3a)
MPOBOJIUTH PEAKIWH, MOATBEPKIAIOIINE KAYeCTBEHHBIH COCTaB pPa3IMYHBIX BEIIECTB:
95 pacrmo3HaBaTh OMNBITHBIM MYTEM XIJIOpUA-, OpomMunm, WMomui, KapOoHaT, ¢ocdar, CHIHKAT,
' CyHB(baT, THMAPOKCUAMNOHDI, KaTHUOHBbI AMMOHMUSI, HOHBI N3YyUYCHHBIX METaJJIOB,
NPUCYTCTBYIOIIKE B BOJAHBIX pACTBOPaxX HEOPraHNYECKUX BEILIECTB
3 ITo Teme: «XUMUS 1 OKPYKAFOIIAS CPEIay
3.1 pacKphIBaTh CMBICT OCHOBHBIX xumudeckux nmousatuid: [1JIK BemecTsa; KOppo3usi METAJIIIOB
MPUMEHSATh, OCHOBHBIE OIEpallMd MBICIUTEIBHON AEATeIbHOCTH — aHalli3 W CHHTE3,
cpaBHEHHE, 0000IIeHHe, CHCTEMATHU3aIINIO, BEISBICHNE TPUYNHHO-CIICICTBEHHBIX CBSI3eH —
3.2 JUIS U3YYEHUsI CBOMCTB BEIIECTB M XUMHYECKUX PEAKLMM; €CTECTBEHHOHAYUHbIE METO/bI
MO3HAHUSI — HaOIOJICHUE, W3MEpEeHHe, MOJCIHPOBaHUE, JKCIEPHUMEHT (peallbHBIA H
MBICJICHHBIH )

MHPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

8 KIIACC
Kon IIpoBepsieMblIii 3JIeMEeHT COAEPAKAHUS
1 IlepBoHAYAIbHBIE XUMHYECKHUE TTOHSITHS
11 Ilpenmer xumuu. Posib XMMUU B KU3HM YEJIOBEKA. XUMHUS B cUCTEME HayK. Teja W BellecTBa.
' Du3nyuecKkre CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB
1.2 TloHsTHEe 0 MEeTOaX MMO3HAHWS B XUMUH. YncThie BemecTBa u cMecu. CriocoOBI pa3ieieHus cMeceit
13 ATOMBI ¥ MOJNEKyJbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XHMHUYECKHUX 3JIEMEHTOB. lIpocTeie u
' CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE
Xumuaeckas popmMysia. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH MTOCTOSTHCTBA COCTaBa
14 BemecTB. OTHOCUTENbHAS aToMHas Macca. OTHOCHUTENbHAS MOJCKYJIsSIpHas Macca. MaccoBasi OISt
XUMUYECKOTO DJIEMEHTA B COCTMHEHHUU
1.5 KonnuectBo BemectBa. Monb. MonsipHass macca. B3auMOCBsI3b KOJWYECTBAa, MacChl M 4YUCla




Kox

IIpoBepsieMblii 3J1eMEeHT CO/IEPKAHUS

CTPYKTYPHBIX CIUHUI] BEUICCTBA. PacuéTrl 1o (popMynaM XHUMHUYCCKHUX COGI[I/IHCHI/Iﬁ

1.6

OusnvecKkre W XUMUYECKUEe SBJICHHUS. XMUMHUUECKas peaknus W e€ Mpu3HaKd. 3aKOH COXPaHEHUS
Macchl BEIIECTB. XUMHUYCCKHUE ypaBHeHHUs. Kitaccudukanus XMMUYECKHX peakiuui (CoeaMHEHUs,
pasioKeHHs, 3aMeIleHH s, 0OMeHa)

1.7

XVAMHUYECKIH SKCIIEPHIMEHT: 3HAKOMCTBO C XHMHYECKOW TOCYIOH, ¢ TpaBWiamMu paboOTH B
nabopatopuu ¥ npuéMaMu oOpalieHus ¢ JIabOpaTOPHBIM O0OPYIOBaHUEM, U3YYCHUE M OMUCAHUE
¢$u3nUecKUX CBOWCTB 00pa3loB HEOPraHMYECKHUX BEIIECTB, HaOM0JeHNEe PU3NUECKUX (TIIaBIeHHIE
BOCKa, TasHUE JIbJa, PAaCTUPAHUE caxapa B CTYIKE, KHIIEHNE W KOHACHCAIINS BOABI) U XUMHUIECKIX
(ropeHue cBeuH, MPOKATMBAHNUE MEIHOHN MPOBOJIOKH, B3aUMOJICHCTBIE Mejla ¢ KUCIOTOMN) SBIICHUH,
HaOJroleHNe W OMHCAaHUE MPHU3HAKOB NMPOTEKaHHWsS XUMHUYECKUX peakuuil (pasioKeHue caxapa,
B3aUMOJICHCTBUE CEPHOW KHUCIOTHI C XJIOpUAOM Oapwusi, paszioxenue rumpokcuna menu(ll) mpu
HarpeBaHUM, B3aNMOJICHCTBHE jkeJe3a ¢ pactBopoM coiu menu(1l), nzydenue cmoco0oB pa3aeneHus
cMeceil (C TMOMOIIBI MarHuTa, (GUIBTPOBaHWE, BHITAPUBAHUE, TUCTHIUIALNSA, XpOMaTorpadus),
IMPOBCACHUC OUYNCTKHU HOBapeHHOfI COJINn, H36HIOI[CHI/IG U OIIMCaHUEC PE3YJIbTATOB IIPOBCACHUSA
OMbITa, WJUIIOCTPUPYIOIIETO 3aKOH COXpaHEHHWS MacChl, CO3[JaHhe MOJeJeH MOJeKyl
(ImapocTep>KHEBHIX )

Baxnetimme MPEACTABUTEIIN HEOPIraHNYCCKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — aneMeHT 1 mpocToe BemecTBo. HaxoxaeHnue
KHACIOpoa B mpupone, (Qu3nyeckue W XHMHUYECKHE cBoiicTBa (peakuuu ropeHus). OKCHIBI
[Ipumenenue kucnopoga. CrnocoObl MOMyYeHHUs KUCIOPOAa B J1a00OpaTopuyl M IPOMBIIIJICHHOCTH.
Kpyrosoport kuciopoza B npupoJie. O30H — alIoTponHasi MoAuGUKaIHS KHCIOpoaa

2.2

TenmoBoit  3ddeKkT  XUMHYECKOW  peaklud, TEePMOXHUMHYECKHE  ypaBHEHHs,  DK30-
Y SHAOTEPMHUUYECKHE peakuuu. TOIIMBO: yrojib W MeTaH. 3arpsA3HEHHE BO3AyXa, YCHIICHHUE
HapHUKOBOTO 3 dexTa, paspyiieHne 030HOBOTO CIIOS

2.3

Bomopon — smemeHT M mpoctoe BemecTBo. HaxokzieHue Bomopoma B IpHpoje, (H3MUECKHe U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CTIoco0bl TonyueHus. Kuciotsl u conu

2.4

MossipHbIii 065EM Ta30B. PacuéThl M0 XMMHYECKUM YPABHEHUSIM

2.5

dusnueckue cBoiicTBa Boabl. Bona kak pactBopurens. PactBopsl. HackleHHbIE 1 HEHACHIILIEHHbIE
pactBophl. PacTBopumocTh BemiecTB B Boge. MaccoBasi JoJIsl BeIIECTBAa B pacTBOpe. XUMHUECKHUE
cBoiicTBa Boasl. OcHOBaHUSA. Posib pacTBOPOB B MpHpPO/IE U B KU3HHU deroBeka. KpyroBopot BojabI B
npupoJie. 3arpsi3HeHre NPUPOAHbIX BoJ. OXpaHa U OYMCTKA MPUPOTHBIX BOJ

2.6

Knaccudukamuss  HEOPraHWYECKHMX  COEAMHEHUH. OKcCHOEBL Knaccudukarnmst ~ OKCHIOB:
coneoOpa3ymomue (OCHOBHEIE, KUCIOTHEIE, aM(oTepHbIe) U HecoleoOpasyrone. HomeHkmarypa
okcu0B. DU3NYECKUE U XUMUYECKHE CBOMCTBA OKCUAOB. [lojlydeHre okcuioB

2.7

OcHoBanus. Knaccudukaius ocCHOBaHHI: MIETOYM U HEPACTBOPUMEBIE OCHOBaHHs. HoMmeHKaTypa
ocHoBaHMI. DU3NUECKUEe U XUMUYECKUE CBOIICTBA OCHOBaHUU. [losryueHre ocHOBaHMIt

2.8

Kucnorel. Knaccudukanus xucnor. Homenkinarypa kucinor. Ouszndyeckne 1 XUMHYECKHE CBOMCTBA
kucyoT. Psig aktuBHocTn MetasuioB H.H. beketosa. [lonyyenue kucior

2.9

Conu. HomeHknaTypa cosiel. @u3nyeckue U XMMHUYECKHE cBOMCTBA cosiel. [lonmydyeHue comneit

2.10

I'eneTnueckas cBsI3b MCXKAY KjIacCaMU HCOPIraHUYCCKUX COC}II/IHGHI/Iﬁ

2.11

XUMHYECKHH HKCIEPUMEHT: KayeCTBEHHOE OINpE/ACICHUE COJEPXKAaHUS KHUCIOpPOAa B BO3AYXE,
HOJydeHne, coOupaHHWe, paclo3HaBaHWE M M3YYEHHE CBOWCTB KHCIOpOJa, HAOI0AeHNE
B3aHMOZIeI>'ICTBI/I$[ BEIIECTB C KHUCJIOPOAOM M YCJIOBHA BO3HHKHOBCHHUA H INPCKPAIICHUA TOPCHUA
(moxxapa), 03HaKOMJIEHHE ¢ 00pa3laMu OKCHJIOB U OIMHMCAaHUE WX CBOWCTB, MOJy4eHHE, COOUpaHue,
pacro3HaBaHUE M W3yYEHHE CBOWMCTB BOJAOPOAa (TOpEHHE), B3aUMOJCHCTBHE BOAOPOJA C OKCHIOM
veau(ll) (BO3MOXXHO HCHOJB30BaHHE BHJIEOMATEPHATIOB), HAOIIOJeHHE 00pa3IoB BENIECTB




Kox

I[IpoBepsieMblii 3JIEMEHT COIEPKAHUS

KOJIMYECTBOM | MOJIb, HCCIICIOBAHHE OCOOCHHOCTEH PACTBOPCHHMSI BEIIECTB C PA3IMYHON PACTBOPHU-
MOCTBIO, TIPUTOTOBJIEHHE PACTBOPOB C OIPENeIEHHON MAacCOBOW OJIEH pacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBHE BOABI C MeTalaMH (HaTpueM U KaiblueM) (BO3MOXKHO HCITOJIb30BaHUE
BUJICOMATEPUAIIOB), OMpPEICIICHUE PACTBOPOB KHCIOT U IEJIOYEH C TOMOINBI0 HHIAUKATOPOB,
UCCJIeIOBaHNE 00Pa3I0B HEOPIaHWYCCKUX BEIICCTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHHE W3MEHEHUS
OKpacKW WHAWKATOPOB B pacTBOpax KHUCIOT M IeNouel, W3ydeHWe B3anMMOICHCTBHS OKCHIA
Memu(Il) ¢ pacTBOopoM CepHOM KHCIOTHI, KHCIOT C MeETaUIlaM{, peaknuid HEeWTpaanu3aIinu,
MOJTyYeHUE HEPACTBOPHMBIX OCHOBAHHI, BHITCCHEHUE OJHOTO METajlla JIPYTHUM M3 pacTBOpa COJIH,
peIICHUEe SKCICPUMEHTANBHBIX 3a7ad 1o TeMe «BakHelimme Kimacchl HEOPraHUYECKHUX
COCAVHEHUIN

[Tepuoanueckuii 3akoH u llepuonnueckas cucrema xumuueckux aneMmenToB .M. Menaeneesa.
Crpoenne aToMoB. XuMudeckas CBsi3b. OKHUCIUTEIFHO-BOCCTAHOBUTEIBHBIC PEAKIIUU

3.1

IlepBple TOMBITKH KIACCUPUKANU XHMHUYECKHX OJJIeMEHTOB. lIOHATHE O Tpymmax CXOIHBIX
3JIEMEHTOB (IIEOYHBIC U MIETOYHO3EMETbHBIC METAIIBI, TaJOTeHbI, HHEPTHBIC Ta3bl). DIECMEHTHI,
KOTOpBIC 00pa3yoT aM(pOTEPHBIC OKCUIBI U THAPOKCHIBI

3.2

Ilepuonnueckuid 3akoH. Ilepuoaunueckas cucremMa xumuuyeckux siaeMeHToB [[.M. Menaeneesa.
Kopotkonepuoanass wu nuHHOnepuonnas Qopmel Ileproandeckoil cHCTEMBl XMMHUYECKHX
anemenToB [I.U. Menneneesa. Ilepuonsl u rpynnsl. @U3HYECKUI CMBICH MOPSIKOBOIO HOMEpA,
HOMEpPOB NEpHOJa U IPYMIIEI dJIEMEHTa

3.3

Crpoenue aroMoB. CoctaB atoMHbIX siaep. M3orombl. OnexkTpoHbl. CTpoeHHE 3IEKTPOHHBIX
obomoyek atoMoB TepBbIX 20  XUMHYECKMX  dJIeMeHTOB [lepuogmyeckoil  cUCTEMBI
H.N. MenneneeBa. XapakTepuCTUKa XUMHAYECKOTO 3JIEMEHTA IO €ro NosioxkeHuto B [lepuoauyeckoit
cucteme JI.1. MenneneeBa

3.4

3aKOHOMEPHOCTH U3MEHCHHUS paguyca aToMOB XHUMHYECKHX DIIEMEHTOB, METAJUIMUECKHX U
HEMETaJUIMYECKNX CBOWCTB IO TpyIlaM M TepuoaaMm. 3HadeHue llepmomudyeckoro 3akoHa u
Ileprogmueckoit cHUCTEMBI XHMHYECKHX DJIEMEHTOB ISl Pa3BUTHAA HAyKH W TPAKTHKU.
JN. MenneneeB — yu€HbII U TpakIaHUH

3.5

Xumudeckas cBsi3b. KoBaseHTHas (MOJSIpHAS M HEMOJIAPHAS) CBsI3b. DJIEKTPOOTPHUIATEIHHOCTH
XUMUYECKUX JIEMEHTOB. VIOHHAs CBS3b

3.6

Crenenp okucienus. OKHUCIUTEIHFHOBOCCTAHOBUTCIHHBIC peaKknuu. HpOI_ICCCI:I OKHCJICHUA H
BoccTaHoBjIeHHS. OKUCINUTENIM U BOCCTAHOBUTEIN

3.7

XUMHYECKHH  OKCIEPUMEHT: H3ydeHHEe 0Opas3loB BELIECTB METAUVIOB W  HEMETaJUIOB,
B3aMMOJICHCTBUE THAPOKCHAA IMHKA C PAacTBOPaMM KHCIOT M LIENoYeH, MPOBEJCHHUE OIIBITOB,
WUTIOCTPUPYIOMINX TMPUMEPHI OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX pEakiuidl (TOpEeHUe, peaxiiuu
pa3IoXKEeHHs, COSTMHEHNS)

9 KJIACC

Kon

HpOBepfleMblﬁ IJIEMCEHT COACPKaHUusA

BemectBo u xumnueckas peakius. [lopropenue

11

Ilepuoanueckuit 3akoH. Ilepuogmueckass cucrema xumuueckux sineMeHToB [[.U. Menzaeneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB XMMHUYECKHUX HJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KaJlks, KaIblUd W HMX COCAWHCHWH B COOTBETCTBHM C IIOJIOKEHHWEM DJIEMEHTOB B
Ilepronyueckoit CCTEME W CTPOCHHEM UX aTOMOB

1.2

CrpoeHue BellecTBa: BUABI XUMUYECKON CBS3U. THUIBI KPUCTAJUIMUECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BENIECTBA OT THINA KPUCTAUIMYECKOM PEmETKM M BHJIAa XUMHUYECKOH CBS3M.




Kon

IIpoBepsieMblii 3J1IEMEHT COIEPKAHUS

Kraccudukanus n HOMEHKIIATypa HEOPTaHWYECKHX BEMIECTB (MEXIyHApOJHAs W TPUBHAIIbHASN).
XVWMHUYECKHe CBOWCTBA BEMIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIaccaM HEOPraHWYEeCKHX
COCJIMHEHUM, TeHETHUECKas CBSI3b HEOPraHUYECKUX BEIIECTB

1.3

Knaccnpukanuss XMMHYECKMX peakUMd [0 pPAa3iMYHBIM INpHU3HaKaM (110 YHUCIy U COCTaBy
YYacTBYIOIIMX B PEAaKLMU BELIECTB, [0 TEIIIOBOMY (P (EKTyY, IO U3MEHEHHIO CTEIICHEH OKHCIICHHS
XUMHAYECKHUX 3JIEMEHTOB, TI0 00PaTUMOCTH, MO YHYaCTHIO KaTanu3aTtopa). JK30- U IJHJOTCPMUUECKHUEC
peaxium, TepMoXuMudeckre ypaBHeHus. [IoHsITHE 0 CKOPOCTH XUMUYECKON peakun

14

IlonsiTne 06 0OpaTUMBIX M HEOOPATUMBIX XMMHUYECKHX peaknusx. [IoHATHE O TOMOTEHHBIX H
TeTePOreHHBIX peakiusix. [lonaTue o xuMuyeckoM paBHOBecHH. DaKTOPHI, BIUSIONINE HA CKOPOCTh
XUMUYECKOHN PeaKIMH U MOJOXKEHNUE XUMHUECKOT0 PAaBHOBECHS

1.5

OKHCIUTETLHO-BOCCTAHOBUTEIIBHBIE p€aknuu, BJ'ICI(TpOHHHﬁ OanaHc OKHCIHUTCIBbHO-
BOCCTaHOBHUTEIIbHOM peaKknuu. CocraBieHne ypaBHeHI/Iﬁ OKHUCIIMTCIIbHO-BOCCTAHOBHUTCIIbHBIX
peaxum‘/i C UCII0JIb3OBAHUEM METOAA 3JICKTPOHHOI'O Oamanca

1.6

Teopus 3IEKTPONUTUYECKON NUCCOUUALUU. DIEKTPOJIUTHI U HEIIEKTPOIUTH. KaTHOHBI, aHUOHBL.
MexaHu3M JAMCCOLMALIMM BEIIECTB C pPa3IMYHBIMH BHJIAMH XHMHYECKOM CBs3H. CTeneHb
mucconnanyu. CHIbHBIC U ClIadble AIEKTPOIHUTHL. Peakiinm HOHHOTO oOMeHa. Y CIOBUS POTEKaHUsI
peakuuii MOHHOTO OOMEHA, TOJIHbIE W COKpaIl€HHBIE HOHHBIC ypaBHeHHs peakuuii. CBolicTBa
KHCIIOT, OCHOBAaHWM W COJNell B CBETE MPEACTABICHUN 00 SIEKTPOIUTHICCKON IVCCOIMAIINN.
KauectBeHHbIE peakuu Ha HOHBL. [loHsITHE O ruAponn3e conei

1.7

XUMUYECKUH  JKCIIEPUMEHT: O3HAKOMIICHME C  MOJENSAMHM  KPUCTAUNIMYECKUX  PELIETOK
HEOPraHWYECKNX BEIIECTB — METAJNIOB W HeMeTaioB (TpaduTa M anmasa), CIOKHBIX BEIIECTB
(xmopunma HaTpws); HCCIeIOBaHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEaKIU OT BO3IEHCTBUS
pasM4HBIX (HaKTOPOB; HCCIENOBAHHE AJIEKTPONPOBOJHOCTH PACTBOPOB BEIECTB, IIpoIllecca
JUCCOLMAIIMKM KHUCJIOT, IIelodyeil M cojeil (BO3MOXHO HCIIONb30BaHNWE BHJIEOMATEPHATIOB);
MPOBEJICHUE OIBITOB, WILTIOCTPUPYIONUX TPU3HAKA TPOTEKAHWS pEaknuid HOHHOTO OOMeHa
(oOpazoBaHue ocajka, BbIFENIEHHE ra3a, 00pa30BaHUE BOJIbI); OTBITOB, MILTIOCTPUPYIOIINX TPUMEPHI
OKHCITUTEIIbHO-BOCCTAHOBUTENFHBIX peaknuid (TOpeHHe, pEeakIud Pas3IoKEeHHs, COSIUHEHUS);
pacro3HaBaHUE HEOPTAaHMYECKUX BEMIECTB C MOMOIIIbIO KAY€CTBEHHBIX PEAKIIUA HA UOHBI; pELICHNE
AKCIEPUMEHTAIBHBIX 33724

Hemeramisr n ux COCAMHCHUA

2.1

OOmast xapakTepucThka TranoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBbIE CTEMEHH
okucnenus. CTpoeHue W (U3MUECKUE CBOMCTBA MPOCTHIX BELIECTB — TaJIOTCHOB. XHUMHUYECKHE
CBOWCTBA Ha IpUMepe XJopa (B3aMMOJECHCTBHE C MeETaJUIaMH, HEMETaJUlaMH, IIEJI0YaMHu).
XmopoBogopon. ConsiHass KHCIOTa, XHMHYECKHE CBONCTBA, MOJydYeHUE, MpuMeHeHue. JlelicTBue
XJIopa W XJIOPOBOJIOPOJia Ha OpPTraHW3M uUelloBeKa. BakHelinmue XJIOpWAbI W WX HaXOXKJICHUE
B IIpUpOJIe

2.2

OO6mras xapakTepucTUka 3JIeMeHTOB VIA-rpymbl. OcOOCHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIE
crenieHn okucieHus. CTpoeHne u GU3NUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPHI.
AmnoTponHble MOAM(UKAIIMK KUCIOPOAa U cepbl. XMMHUYECKHe CBoicTBa cephl. CepoBomopon,
cTpoeHue, (QU3NYECKUEe W XMMUYECKUe CBOHCTBA. OKCHIBI CEphl KaK MPEJCTABUTENH KHCIOTHBIX
okcuoB. CepHast KUCIIOTa, (QU3NYECKUE M XHUMHYECKHE CBOHCTBa (0OOILIME KaK IPEICTaBUTEIIS
KJIacca KHCIIOT W crienudraeckre). XUMUYECKUE PEaKIiH, JIKAIHE B OCHOBE ITPOMBIILICHHOTO
criocoba monydeHus cepHoil KuCHOTHL. [Ipumenenue. Coyin cepHOW KHCIOTHI, KayeCTBEHHAs
peakiuss Ha cyiabdar-uoH. HaxoxkmeHue ceppl M e€ coeAMHEHWH B mpHUpone. XHUMHUYECKOE
3arps3HEHNE OKPYIKAOIMIECH CPelbl COSTMHEHHUSIMU CePhI (KUCIOTHBIC OXKIH, 3arPS3HEHUE BO3TyXa
1 BOJOEMOB), CIIOCOOBI €r0 IPEJIOTBPAIIICHHS
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2.3

IIpoBepsieMblii 3J1IEMEHT COIEPKAHUS

OO0mas xapakTepucThka 31eMeHToB VA-rpynnsl. OcCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHBIS
CTETICHN OKHCIICHUS. A30T, paclpoCTpaHCHHE B MpUpPOJE, HU3NUESCKHE W XUMHUYECKHE CBOWCTBA.
KpyroBopor a3ora B mpupoje. AMMHaK, €ro (pU3N4YeCKUe ¥ XUMHUYCCKHUE CBOWCTBA, MOJYUYCHUE U
npumeHnenue. Conu  amMMOHUs, WX (HU3WYECKME M XHMMHUYCCKUE CBOMCTBA, IPUMEHCHHE.
KauecTBeHHass peakiysi Ha HOHBI aMMOHHA. A30THas KHcIOTa, €€ TmojdydeHue, (HU3NYeCKue |
XUMUYECKHe CBOWcTBa (oOmuMe Kak TIPEACTaBUTENS Kilacca KHCIOT M CIENU(HIECKHe).
Hcnonp3oBaHre HUTPATOB U COJCH aMMOHUS B KaueCTBE MUHEPAIBHBIX yIOOpeHHA. XUMUYECKOES
3arpsi3HCHUE OKPYKAKOIIEH Cpeibl COSAMHCHUSIMH a30Ta (KUCIOTHBIE IOXK/IHU, 3arpsA3HEeHUE BO3TyXa,
TTOYBHI U BOJTIOEMOB)

2.4

®dochop, amtorponneie Moaudukanuu Qocdopa, GuzHUecKkue U XUMUYECKHE CBoiicTBa. OKCHI
dochopa(V) u dochopHas kucinora, (GuUMUESCKHE UM XUMHUSCKHUE CBOWCTBA, IIOJIyYCHUE.
Hcrnonp3oBanue GpochaToB B KAUeCTBE MUHEPATBHBIX yI00pESHHH

2.5

OObmast xapaktepucTuka 3meMeHToB [VA-rpynmnbl. OcoOEHHOCTH CTPOCHHUSI aTOMOB, XapakTepHEIC
CTCTIEHN OKHUCIICHHs. YTJepoi, aIOTPONHbIe MOIU(HKAINHK, PACIpPOCTpAaHEHHWE B TPHUPOJIE,
¢usnyecKkne W XUMHYeCKue cBoicTBa. AjcopOims. KpyroBopor yriepoma B mpupoae. OKCHIBI
yriepoza, ux GuU3NUecKue U XMMHUYECKUE CBOICTBA, NCHCTBHE HA YKUBBIE OPraHU3MBI, OJTY4YECHHUE
U TpUMEHEHHE. DKOJOTHYECKHE IPOoO0JIeMbl, CBsi3aHHbIE C okcujaoM yriepoaa(lV); rumoresa
r100abHOTO TOTEIUICHUS KIMMAaTa; MapHUKOBBIM S(¢QeKT. YTronbHas KUCIOTa W e€ COolH, uX
¢u3nueckue M XUMHUYECKHE CBOWCTBA, MOJy4YeHHWE M NpUMeHeHHe. KauecTBeHHas peakuust Ha
kapOoHaT-uoHbl. Vcnonb3oBaHue KapOOHATOB B OBITY, MEAULMHE, IPOMBIIUIEHHOCTH U CEIBCKOM
XO351CTBE

2.6

[lepBoHauanbHBIC MOHATHS OO0 OPraHMYECKUX BEIECTBAX KaK O COCAUMHEHUAX yriepona (METaH,
9TaH, JTHUIEH, aleTWICH, 3TaHOJN, TIUIEPUH, YKCyCHas Kuciora). VX cocTtaB M XHMHYECKOe
ctpoenue. [loHsTHE 0 OMOIOTHYECKN BaXKHBIX BEIIECTBAX: )KHpaX, OeNKax, yriaeBojax — U UX poiin
B JKM3HU 4esoBeka. MarepualibHOE €IMHCTBO OPraHUYECKUX M HEOPTaHUYECKUX COEJIMHEHMI

2.7

KpemHuuii, ero ¢usnueckue M XMMHUYECKHE CBOWCTBA, MONydeHHEe M npuMeHeHue. CoequHeHHs
KpeMHus1 B mpupoge. OOmue mpencraBieHust o0 okcuae KpeMmHUsi(IV) u KpeMHHEBOH KHCIOTe.
CuHKaThl, UX MCIOJH30BaHUE B OBITY, MEIUIIMHE, MPOMBIIICHHOCTH. BakHel e cTponuTenbHbIC
MaTepuanbl: KepaMHKa, CTEKIO, LEMEHT, OeToH, ene300eToH. IIpobmemsr Oe3omacHOro
MCIIOJIb30BaHMsl CTPOUTEILHBIX MATEPHUAJIOB B TOBCEAHEBHON JKU3HU

2.8

XUMHUYECKHI JKCIIEPUMEHT: HM3y4e€HHE OO0pa3lOB HEOPraHWYECKUX BEUICCTB, CBOWCTB COJISTHOM
KHCJIOTEI; MPOBCACHUC KAaUCCTBCHHBIX peaK]_[I/Iﬁ Ha XJIOpUJ-UOHBI U HaGHIO}IeHPIe IMPU3HAKOB HX
NPOTEKAHUS;, OIBITHI, OTPAXAlOIIUe (HU3MIECKUE W XHMHUYECKHE CBOWCTBA TaJlOTEHOB M HX
COeIMHEHNH (BO3MOXKHO HCHOJIb30BaHUE BHJICOMATEPUATIOB); O3HAKOMIIEHHE C 00pa3naMu
XJIOPHUIOB (TAJIOTEHUIOB); O3HAKOMJIEHHE C O0pa3laMu cepbl M €€ COeAMHEHUSMH (BO3MOXKHO
WCITOJIb30BAaHUE BHJICOMATEPHAIIOB); HAOMIOACHHUE TIpoliecca OOyTIMBaHUS caxapa oA JACHCTBUEM
KOHLIGHTPUPOBAHHOW CEPHOM KHUCIIOTHI, M3yYeHHE XMMHUYECKHUX CBOWCTB pa30aBICHHOM CEpHOM
KHCJIOTBI, TPOBEJICHUE KayeCTBEHHOM peakuuu Ha Ccynb(}aT-moH u HaOMIOJIeHWE NpHU3HaKa e
NPOTEKAHUs; O3HAKOMJIEHHE C (M3UYECKUMH CBOWMCTBaMH a30Ta, (pocdopa W MX COCTUHEHUI
(BO3MOYKHO HCIOJTb30BaHME BHIEOMATEPHaIOB), 00pa3maMu a30THBIX U (HOCHOPHBIX YyAOOpEeHHi;
NoJy4eHue, coOupaHue, paclo3HaBaHue U U3y4YeHHE CBOMCTB aMMHUaKa; IPOBEACHNE KaueCTBEHHBIX
peakuuii Ha HIOH aMMOHHUS U GochaT-uOH U U3yUEHUE PU3HAKOB UX MPOTEKAHHS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHOW a30THOM KHUCIOTBHI ¢ MEAbI0 (BO3MOXHO HCIIOJIL30BAaHHE BUCOMATEPUAIIOB);
U3yUYeHHE MOJIeNiell KPUCTAIMUECKUX PEemETOK anMasa, rpadura, QyuiepeHa; 03HaKOMIICHHE C
NPOLIECCOM  aACOpPOLMM PAcTBOPEHHBIX BELIECTB AKTHBUPOBAHHBIM YITIEM M YCTPOHCTBOM
NPOTHBOrasa; MoJlyuyeHHe, coOMpaHue, pacro3HaBaHWE M U3YyUYCHHE CBOICTB YIJIEKMCIIOTO Ta3a;
IPOBEICHHE KAYCCTBCHHBIX PEaKLUi Ha KapOOHAT- M CHJIMKAT-WOHBI M H3y4YCHHE IPH3HAKOB MX




Kon

IIpoBepsieMblii 3J1IEMEHT COIEPKAHUS

MPOTEKaHUs; O3HAKOMJIEHHE C TPOAYKIMEH CHJIMKATHOW TPOMBIIIICHHOCTH; peIIeHHe
HKCIIEPUMEHTAIBHBIX 33734 10 TeMe « BakHeHTre HEMeTaJUTbl M WX COETMHEHIISD)

Mertaibsl 1 X COeTUHCHUS

3.1

OO0mas xapakTepUCTHKAa XUMHYECKHX JJIEMCHTOB — META/UIOB Ha OCHOBAHMHM WX IIOJIOXKEHHUS B
[Tepuognueckoil cucrtemMe xumudeckux sieMeHToB J[.MI. MenzaeneeBa u CTpO€HUA AaTOMOB.
Crpoenue wmetaioB. Mertamuinueckas CBSI3b M METaJUIMUECKasl KpHUCTAJUIMUECKas peméTka.
DIIEKTPOXUMHUYCCKIH PsI HAIPSOKCHUHA METaJIOB

3.2

dusnueckre 1 XUMUYECKHE CBOMcTBa MeTasuioB. O0ume cnocoOsl nonyueHust metayios. [lonsarue
0 KOPPO3WH METaJIOB, OCHOBHBIE CIIOCOOBI 3alIMTBl MX OT Koppo3uu. CriaBbl (CTallb, YyTYH,
JIOPATIOMHUHUM, OpOH3a) U X MPUMEHEHHE B OBITY U MPOMBIIIICHHOCTH

3.3

[Ilenounble MeTtawibl: nojokeHue B Ilepuomuueckoit cucreme xumMuueckux snemeHtoB /JI.M.
MenpeneeBa; CTpOCHHE X aTOMOB; HaxOXKJeHUE B pupoae. Pu3ndeckue U XUMHUIECKUE CBOMCTBA
(Ha mpumepe HaTpusl U Kanus). OKCUIBI U TUAPOKCUABI HATpHs U Kanus. [IpuMeHeHue menouHbIx
METaJUIOB U UX COCTUHCHUI

3.4

[IlenoyHo3emenbHbIE METaIBl MArHUM M KajdblMi: moJjiokeHue B Ilepuommnueckoil cucreme
xuMuueckux sneMeHTtoB J[.M. MengeneeBa; CTpOEHME HMX aTOMOB; HAXOXKJICHHE B MPHUPOJE.
du3pdeckue W XUMHYECKHE CBOMCTBA MarHus M KajablOusd. BakHeWIne COSIUHEHUS KalbIUs
(oxcu, THAPOKCH, coJH). JKECTKOCTH BOJBI U CTIOCOOBI €€ YCTpaHEHHs

3.5

Amromunuil: nonoxkenve B [lepuommueckoil cucteme xumuueckux 3nnemeHtoB J[.J1. Menneneesa;
CTpOEHHE aToMa; HaxokleHue B mnpupone. Pusznueckue M XUMHUYECKHE CBOMCTBA AITIOMUHUSL.
AmMdoTepHBIe CBONMCTBA OKCHIA M THIPOKCHIA AJTFOMHHHS

3.6

Kenezo: monoxenue B Ilepmogmueckoil cucreme xumuueckux saementoB .M. Menneneesa;
CTpOEHHE aToMa; HaXxoxX/eHue B npupojae. Puznyeckne U XMMHUYECKHE CBOMCTBa Xkemne3a. OKcuapl,
ruapokcu bl U comu xkeneza(ll) u sxenesa(Ill), ux cocrtas, CBOICTBA M OJTyUEHHE

3.7

XUMHUYECKHI SKCIIEPUMEHT: 03HAKOMIICHHE ¢ 00pa3llaMy METAJIOB M CIIABOB, MX (DPU3UUECKUMHU
CBOICTBaMH; M3yueHHE pE3yJbTaTOB KOPPO3WHM METAIIOB (BO3MOXHO  HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOIEHCTBUS OKCUAA KaJIbLMs M HATPUS C BOAOH (BO3MOXKHO
UCIIOJIb30BaHNE BHJIEOMATEPHAJIOB); HCCIIEAOBAaHUE CBOMCTB >KECTKOW BOJBI; IMpoliecca TOPeHHs
JKene3a B KHCIOpoJe (BO3MOXKHO HCIIONb30BaHHE BHIEOMATEpPHANIOB); NMPHU3HAKOB IMPOTEKAHUS
Ka4yeCTBEHHBIX PEaKIMii Ha MOHBI (MarHus, KaJIbIHs, aTIOMUHNS, [HHKA, sxene3a(ll) u xenesza(lll),
menu(Il); HabmogeHne U onuMcaHue MPOLECCOB OKPAIIMBAHUS TUIAMEHM MOHAMH HATpHs, Kalusi U
KaJblys (BO3MOXKHO HCIIOJIb30BaHME BHIEOMATEPUANIOB); HCCIeI0BaHHE aM(OTEpHBIX CBONCTB
THIPOKCHIA aTIOMHHHMS W THAPOKCHJA ILHMHKA; pPEUIeHHE 3KCIEPUMEHTAJIBHBIX 3aJad IO TeMe
«Baknaennme MeTaljIbl 1 X COSTMHECHUS

XUMUS M OKpY’Karolias cpeia

4.1

HoBrie Marepuanbl u TexHoJIOTMU. BelectBa W marepuasnbl B MOBCEIHEBHOM XM3HU 4eENOBEKa.
Xumus ¥ 310pOBhe. be3omacHoe NCIoIb30BaHUE BEMIECTB U XUMHUECKHUX peaknuid B ObITy. [lepBas
MIOMOUIb ITPYU XMMUYECKUX 0XKOTaX U OTPaBICHHUSX

4.2

OCHOBBI IKOJIOTHYECKOH TPAaMOTHOCTH. XUMHYECKOE 3arpsi3HeHune okpyxaromei cpeast [1/1K. Poms
XUMHH B PEIIEHUH HKOJIOTHYeCKHX TmpobieM. llpupoaHple MCTOYHUKH YTIIEBOIOPOAOB (yTOJb,
NPUPOAHBIN a3, He)Th), NPOAYKTHI X NMEPEPaOOTKH, UX POJIb B OBITY U MPOMBIIIICHHOCTH

4.3

XUMHYECKHH SKCIHEPUMEHT: HU3y4YeHHE OOpa3lioB MaTepuanoB (CTEKJIO, CIUIaBbl METaJUIOB,
MOJIMMEPHBIE MAaTEPHAIbHI)
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