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AHHOTaNUA K paboueii nporpamme

PaGouass mporpamma ydeOHOTO mpenMera «XuMHSA.ba3oBbIi YpPOBEHB» 00s3aTEIBHON
npeaMeTHoil obmactu «EcTecTBeHHO-HAydHBIE MPEIMETHD» pa3paboTaHa B COOTBETCTBUHU C
nyHkToM 32.1 ¢enepaibHOrO TrOCYAapCTBEHHOro0 00pa30oBaTENIbHOTO CTaHIapTa OCHOBHOIO
obmero obpazomanust (mamee - ®I'OC OO0O), denepanbHON 00pa30BATEIBLHONW MPOTPAMMBI
OCHOBHOTO 0011ero oopazoBanus (nanee - GOII OOO) u peanuzyercs 2 roga ¢ 8 mo 9 KiIacchl.
Jannass pabouasi mporpamMma SIBJISIETCS YacThIO COZIEP)KATENBHOTO pasliesia  OCHOBHOM
00pa30BaTeIbHON TPOrpaMMbl OCHOBHOTO 0o0miero obpazoanus (manee - OOII OO0) MAOY
«JIumeit Nel76».

PabGouas mporpamma mno xumuu paspaboraHa yuutenemM xumuu IlankoBoii A.B. B
COOTBETCTBUHU C TOJOXEHHEM O TOpSIKE pa3padOTKH W YTBEPXKAEHHUS pPadOUYMX IMporpamm
y4eOHBIX MIPEIMETOB, KYpCOB (B TOM UHCJIE€ BHEYPOUHOU AEATEIBbHOCTH), AUCIUILINH (MOIYIEH)
B MAOVY «Jluneit Ne 176» u omnpeznenser OpraHu3anui o0pa30BaTEIbHON JESTEIbHOCTH
YUUTEINIEM B JIUIIEE TIO OTIPE/ICTICHHOMY YI€OHOMY MTPEIMETY.

Pabouas mporpamma yueOHOTO mpenmera «XuMus. ba3oBeIii ypOBEHB» SIBISETCS YaCTHIO
OOII OO0, onpenensroniei:

- IUTaHUpyeMBbI€  pe3yJbTaThl  OCBOCHHS y4eOHOTO  TpeaMmera  (JIMYHOCTHEIE,
MeTarnpeIMEeTHBIE U TPEIMETHEIC);

- coJlepyKaHue YIeOHOTO peIMeTa;

- TEMaTHYECKOE TUIAHUPOBAHKE, B TOM YHCIIE C YIETOM pabodeld porpaMMbl BOCTIHTAHHSI C
yKa3aHHEM KOJMYECTBa 4YacoB, OTBOAMMBIX Ha OCBOCHUE KaX /10! TEMBI.

PabGoyass mporpamma oOCyXJeHa W TPUHITA PEIICHUEM METOJIUYECKOTo Kadeapsl
y4uTeNeH €CTECTBEHHO — Hay4YHOTO 00pa30BaHMs U COTJIaCOBAaHA C 3aMECTUTENIEM TUPEKTOpa Mo
y4eOHO — BoCIUTaTENbHOU padboTe. Pabovast mporpaMMa coaepkuT 4 myHKTA:

1. TlosicHuTenbHas 3amucka.

2. Copepxkanue yaeOHOTO npeameTa « XuMus. ba3oBbIii ypoBEHbB ».

3. Ilnmanupyemble pe3ynbTaThl OCBOCHHS YdeOHOTOo mpeamera «Xumus. ba3oBblit
YPOBEHbBY.

4. Temaruueckoe IJIAaHUPOBAHUE C YKa3aHUEM KOJIMYECTBA aKaJeMHUYECKUX YacCOB,
OTBOJUMBIX Ha OCBOCHHE KaXKJJOU TEMbI U BO3MO>KHOCTb HCIIOJIb30BAHUS MO 3TOU

TEeME AJICKTPOHHBIX (IU(PPOBBIX) 00pa30BaTEIHHBIX PECYPCOB.

INOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1mo XuMuu Ha YpOBHE OCHOBHOTO 00IIIeT0 00Opa3oBaHMs COCTaBJICHA Ha OCHOBE
TpeOOBaHUN K pe3yapTaTaM OCBOCHHS OCHOBHOHM 00pa3oBaTeiabHON MpOrpamMmbl OCHOBHOTO
obuiero oOpaszoBanus, npexacraBieHHbx B I'OC OO0, a Takke Ha OCHOBe (QenepanbHO
paboyeil mporpaMMbl BOCIIUTAHUSL U C YUETOM KOHIEMIMHU MpPEnojaaBaHus y4eOHOTO IMpeaMera
«XuMus» B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoii @eneparium.

[IporpaMmma mo xuMuM nHa€T MpeACTaBIEHHWE O MENsIX, OoOmeld cTpareruu 0OydeHus,
BOCIIUTAHHUS U Pa3BUTHS OOYYAIOIIUXCS CPEACTBAMH y4eOHOrO MpeaMeTa, yCTaHaBIMBAeT
o0s3aTenpHOE TPEIMETHOE COoJepKaHue, MpelyCMaTpUBaeT paclpeieNieHHe ero Mo Kjiaccam U
CTPYKTYPUPOBAHHE IO pa3ziejaM U TeMaM MPOrpaMMBbl [0 XUMUU, ONPEIEseT KOJIUUYECTBEHHbIE
U KAYECTBEHHBIE XapPaKTEPUCTUKH COJEPIKAHUS, PEKOMEHIYEMYIO IMOCJIEA0BATEIbHOCTh
M3YYCHUS XUMUU C YUETOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, TOTUKH Yy4eOHOTO
Mpolecca, BO3PACTHBIX OCOOCHHOCTEH 00yUJaroIIUXCsl, ONPeeNsseT BO3MOKHOCTH TpeaMeTa s



peanu3anuu TpeOOBaHUI K pe3ylbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MporpamMmbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a TakxKe TpeOOBaHU K pe3ybTaTaM 00y4eHUsI XUMUHU
HAa YypPOBHE MeJel W3y4eHUs TMpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOM
JEATeTbHOCTH 00yYaroIerocs Mo OCBOCHUIO y4eOHOTO COJIepKAHHUSL.

3HaHUE XUMUH CITY)KHUT OCHOBOH JUIst (JOPMHUPOBAHKSI MHPOBO33PEHHS 00YJaIOMIET0Cs, €ro
IIPEJICTaBICHUI O MaTepUalbHOM €AMHCTBE MUPA, BaXXHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMUEN
IIPEJICTaBICHHS O B3aMMOIIPEBPALLICHUSIX SHEPTUU U 00 HBOJIIOLIUU BEILECTB B IPUPOJIE, O MYTAX
peuieHus Ta00anbHBIX MPOOJEM YCTOWYMBOIO pa3BUTUSL YEJIOBEYECTBA — ChIPHEBOM,
SHEPTEeTUYECKOH, MUILIEBOH U IKOJIOTUYECKON 0€30MacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3alliM BO3MOXHOCTEH Uil CcaMOpa3BUTUS M (OPMHPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B POPMHUPOBAHUE MBIIIJICHUS] U TBOPUECKUX CIIOCOOHOCTEH oOyyaroniuxcs,
HaBBIKOB MX  CaMOCTOSITEJIbHOM  y4eOHON  NeATeNbHOCTH, OSKCIEPUMEHTAIbHbIX U
HCCIIEIOBATENIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKM3HHM, TaK U B
pohecCHOHATBHOM JIeATETLHOCTH;

3HAKOMHUT €O CHEHU(HUKON HAYYHOTO MBIIUIEHHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs[]a HA €IUHCTBO MPUPObI U YETIOBEKA, SBJISETCSI OTBETCTBEHHBIM 3TarioM B GOPMUPOBaAHUU
€CTECTBEHHO--HAyYHO! TPaMOTHOCTH 00yJaIONTUXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K ECTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
00yJaronuxcs.

JlanHble HampaBiieHUsT B OOYYCHUH XUMHUHM OOECIIEUMBAIOTCS CIEIU(PUKON COICPIKaHMS
yu4ebHOro Impeamera, KOTOPbIM SBJIAETCS NENarorMyeckd aJalTHPOBAHHBIM OTPaKEHUEM
0a30BOI HAYKW XUMHH Ha ONPEACIIEHHOM dTare e€ pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOIO 00ILIero oOpa3oBaHHs OPUEHTHPOBAH Ha OCBOEHUE
00yYarolMMUCs CUCTEMbI N1€PBOHAYAIBHBIX MOHATUH XUMHUHU, OCHOB HEOPraHWYECKON XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4eCKON XUMUH.

CrpykTypa cojaepKaHHs IPOrpaMMbl 110 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa k e€ mizyueHuro. ConepikaHue CKIIAQABIBACTCA M3 CUCTEMbl HNOHATUH O XMMHUYECKOM
9JIEMEHTE U BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl II0 IPUHIMILY IOCJIEIO0BATEIbHOIO Pa3BUTUS 3HAHMH Ha OCHOBE
TEOPETHUYECKUX MPEACTaBIECHUIN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHs KaK OCHOBBI BCET'O €CTECTBO3HAHMUS;

— Ilepnoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOI'O 3aKOHA XMUMHUU;

— Y4€HHS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— MpeACTaBJIEHUHN 00 MEKTPOIUTUYECKON TMCCOLMALINY BEILIECTB B PaCTBOPAX.

Teopernueckue 3HaHUSA pPacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pa3BUBAIOTCA IIOCIEJOBATEIbHO OT OJHOTO YPOBHA K JIpyromy,
BBIMONHAS (PYHKUMU OOBSICHEHUS M HPOTHO3UPOBAHUS CBOWCTB, CTPOEHHMS M BO3MOXKHOCTEH
MIPaKTUYECKOr0 IPUMEHEHNUS U TIOJyYEHHsI U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMmbl IO XHMHUHU CIHOCOOCTBYET (OPMUPOBAHUIO MPEJCTABICHUS O
XMMHUYECKON COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM NI03HaHUs B Hayke. M3ydyeHne xumun
INPOUCXOJTUT C TPHUBJICYCHHEM 3HAHUH U3 paHee M3YYCHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuit Mmup», «buonorus. 5-7 knaccel» u «Pusnka. 7 Kiaaccey.



[Ipu n3yyeHnn XUMUHU TPOUCXOTUT (POPMUPOBAHHE 3HAHUI OCHOB XUMUYECKOH HAyKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOH NEATETLHOCTH YeJOBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. 3ajada yueOHOTO IMpeaMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBbl XMMHUYECKHX 3HAHUH — BaXXHEUIIMX (PaKTOB, MOHITHUH, 3aKOHOB U TEOPETHUYECKHX
MIOJIOKEHUM, JOCTYIHBIX O0OOOIIEHUH MHPOBO33PEHUYECKOIO XapakTepa, S3blka HayKH, B
NpUOOIICHUN K HAYYHBIM METO/IaM TIO3HAHUS MPH N3YUYEHUH BEIIECTB U XUMUYECKUX PEAKINi, B
(GbopMUpPOBAaHMM ¥ pa3BUTHH TIO3HABATEIbHBIX YMEHHH W WX TPUMEHEHMH B Y4eOHO-
[I03HABATEIbHON U y4eOHO-UCCIIEOBATENbCKON AESITEIbHOCTH, OCBOCHHUHU IMpaBUil 0€3011aCHOIO
oOpamieHus ¢ BeneCTBAMHU B IIOBCEIHEBHOM KHU3HH.

[Ipy W3y4eHMM XMMHHM Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
MPUOOPETH TaKUE LI, KakK:

— (opMHpOBaHUE MHTEIUIEKTYAJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSATEIbHOMY IPUHATUIO PEIIEHUH, CIOCOOHOM alanTUpoOBaThCsi K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOYYEHHs Ha CHCTEMaTH4ecKoe MpuoOILIeHre oOyJaroumxes K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENbHOM  JIEATENIbHOCTH, HAy4YHBIM  METOJaM  [O3HaHuS,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— o0ecrnieyeHre YCIOBHM, CHOCOOCTBYIOUIUX HPHOOPETEHUI0 OOY4YaIOUIMMUCS OIbITa
pa3zHooOpa3HON AeATEeIbHOCTH, MO3HAHUSA U CAMOITO3HAHHUS, KIIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITIETEHI[I ), UMEIOIINX YHUBEPCAIbHOE 3HAUeHUE JJIs1 Pa3IMUHBIX BUAOB JESTEbHOCTH;

— (GopmupoBanue o0mel PyHKINOHAIBHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
quclie YMEHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIErO MHUpa, MCIOJb3Yys 3HAHUS U
OTBIT, TOJYYEHHBbIE MPU H3YYCHUH XUMHUHU, MPUMEHATh HMX TMpU pPELIEHUH MpoOJieM B
MOBCEAHEBHOM KM3HU U TPYAOBOM JAEATEILHOCTH;

— (GopmupoBaHue y 00y4arommxcsi T'yMaHUCTUYECKUX OTHOIIEHHN, TOHUMAHUS LIEHHOCTH
XMUMHYECKUX 3HAHUM A BBIPAOOTKU 3KOJOTHYECKU I€JIeCOOOPa3HOro MOBEIEHUS B OBITY U
TPYIOBOW JIEATEIHOCTU B ILIEJISIX COXPAHEHMSI CBOETrO 3J0pPOBbA M OKPYXKArOLIEH MNPUPOJHOU
Cpelbl;

— pa3BUTHE MOTUBAIUU K 00y4EHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIO M CAMOBOCIHTAHUIO
Ha OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
poQuIIs U HANPaABICHHOCTH JajibHeHIIero o0yyeHus.

OO1ee yuCiIO YacoB, OTBEAEHHBIX U1 U3YYCHHs] XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpasoBanwusi, coctaBisgeT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezlen0), B 9 kiacce — 68
yacoB (2 yaca B HEJICIIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XMMUM B KW3HM 4YEIOBEKA. XMMHS B CUCTEME HayK. Tena u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX MO3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U coXKHBIE BElEeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3auMocBs3b KOIMYECTBa, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo ¢popMysiaM XUMUUECKUX COSTMHEHUH.

dusndeckue M XUMHUYECKHE SBICHHUS. XUMUYECKas peakius U e MpU3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMUYECKHUEe ypaBHEeHUs. Kinaccubukamms XUMUIECKUX PEaKITuid
(coenuHeHws, pa3IoKeHUs, 3aMeIeHs], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOM, MpaBmwiaMi palbOThl B JIaOOpaTOpHH M MpUEMaMHu
oOpareHust ¢ J1abopaTopHbIM O0OpYIOBAaHMEM, M3yde€HHWE W OMHCaHWE (U3UYECKHX CBOMNCTB
00pa3IoB HEOPTaHNYECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TUIaBICHUE BOCKA, TasTHUE JIb]IA,
pacThpaHue caxapa B CTYNKE, KATIEHUE U KOHJEHCAIUs BOJbI) U XUMHUUYECKUX (FOpEHUE CBEYH,
MPOKaJIUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCIIOTOM) SBJICHHM, HaOt0IeHNe
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMS] XUMHUYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
pasnenieHuss cMeceidl: ¢ TMOMOILNbI0 MarHuTa, (UIbTpOBaHUE, BbIIAPUBAHME, AUCTUILIALINA,
xpomatorpadus, MpOBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJICHUE U OINHCAaHUE
pE3yNbTaTOB TMPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiilmue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TMONyuyeHHUS KUCIOpOJa B JabopaTopuu U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKUE YPaBHEHHS, SK30- U
SHIOTEPMHUUYECKUE peaKiuH. TOMIUBO: Yrojdb M METaH. 3arps3HEHHE BO3JyXa, YCUJICHHE
MApHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemecTBo. HaxokneHue Boxopoja B MPUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotyueHus. KuciaoTs! u conu.

MonsipHblil 00bEM ra3oB. Pacué€Tbl M0 XUMHUUECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBHIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. XumMudeckue cBOWcTBa BOJbl. OcHOBaHUsS. Poiib pacTBOPOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B IpHUpoJe. 3arps3HeHUE NPUPOAHBIX BoA. OxpaHa U OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. Du3nyecKkue U XUMUUIECKHE CBOMCTBA OKCHIOB. [lonydueHune okcumaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. Ou3nyeckue U XUMHYCCKUC
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenxknarypa coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJIEPKaHMs KUCIOpOaa B BO3AyXe, MOJyYeHHE, COOMpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB W OIHMCAHWE WX CBOMCTB, MOJy4YeHHE, cOoOMpaHue, pacro3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, uccnenoBaHue OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C PA3IMYHON PacTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), UCCIEeN0OBaHHEe OOpa3lioB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeWTpanu3aluM, IOJYy4eHHE HEepPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpaesieeBa. Ctpoenne aToMOB. XMMH4YeCKas ¢BA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI FTIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX dNIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
[Tepuonnueckont cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA Hayku U npaktuku. Jl. 1. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchb
OKHCJICHUS U BOCCTAHOBJICHUS. OKHUCIUTEIN U BOCCTAHOBHUTEIIU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEILHBIX PEaKLUi (TOpeHre, PEakluy Pa3iosKeHHsI, COCTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX €CTECTBEHHO--HAYYHBIX TOHSATHH, TaK W TOHSTHM,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IHUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHITHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHalnW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

®dusnka: Marepus, aroMm, DOJIEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIUJ, HN30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, rumpochepa, MuHEpalbl, TOPHBIE TOPOJABI, TOJE3HBIC
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB XUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEIECTBAa OT THIMA KPHUCTANIMYECKOW pPEmETKH U BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEILIECTB.

Knaccudukanus XMMHUYECKUX pPeakIuil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMY 3(hdexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHAOTEPMHUUYECKHE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUUYEeCKOM paBHOBecHHM. @DakKTOpbl, BIHUSIONIME HA CKOPOCTb
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakunu. CoCTaBiI€HHE YPAaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaxkuuil ¢ UCIOIb30BaHUEM METO0/1a MIEKTPOHHOIO OajlaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakiun moHHOro OOMeHa. YCIIOBHUS MPOTEKAHUs pEaKIUii MOHHOTO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PAcTBOPOB BEIIECTB, MpOIlecca TUCCOLUALUU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJeJIeHHE Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIMINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  Xuopoojopod. CoisHas — KHCIIOTa, XUMHYECKHE CBOWCTBA, IIOJIyUEHHUE,
npuMeHeHue. [leiicTBre Xjopa U XJI0poBOJOPOIa Ha OPraHu3M YeloBeKa. BaxkHelue Xaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (uU3MuUecKue CBOMCTBAa IPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHJOB. CepHas KUCIOTa, (pU3MUYECKHUE U XUMHUYECKHE CBOICTBa
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOi kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHas peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalollel Ccpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Hpupoje, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMeHnenue. Coinm aMMOHUS, UX (U3NUYECKHE U XUMUUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KauyeCTBE MUHEPAJIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckne M XHUMHYECKHE CBOICTBa, moiydeHue. Mcmonb3zoBanue ¢ochaToB B KauecTBE
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoie, PU3NIecKre U XUMHYECKUEe cBoMCcTBa. AncopOmmsi. KpyroBoport yriepoaa B mpupoe.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIC OPraHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUI0TE3a I100aIbHOTO MOTEIUIEHUs KJIMMaTta, NapHUKOBBIN 3PQexT. YroyibHas KUCIOTa U €€
conM, WX (pU3MUECKHMe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U TIPOMBINIIEHHOCTH. [ToHATHE 0 OMOJIOTUYECKH BaXKHBIX BEIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacraienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCETHEBHOM KU3HU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (PU3NYECKue U XUMHUYECKHE CBONCTBA rajoreHOB W MX COCTUHEHHH (BO3MOKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJICOMATEpUANIOB), HAOMIOJEHHE IMpolecca OOyriuBaHMs — caxapa IO JAeWCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE ¢ (PU3MYECKMMH CBOWCTBaMHU a30Ta, docdopa M UX COCTUHEHHI
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsl, B3aUMOJICHICTBHE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI ¢ MeAbI0 (BO3MOXHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIMUECKUX PEIETOK anMasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPONCTBOM MPOTUBOrasa, MoJiydeHue, cooupaHue, pacro3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKaTHOM HPOMBIIIJICHHOCTH, PELICHHEe AKCIEPHUMEHTAIbHBIX 3a7ay 1o Teme «Baxueimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTaUIoB. MerayuiMueckass CBsI3b M METaJUIMYECKas KpHUCTAJLTMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI KX OT KOppo3uu. CruiaBsl (CTajb, YyTr'yH, JIOPATIOMUHUN, OpOH3a) U
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
cBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHS U Kanus. [Ipumenenue
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaXOXAeHHE B Mpupojie. Pu3nueckre U XUMHUYECKHE CBOHMCTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aToMa, HaxoJaeHue B mpupoje. Ousnyueckne u XMMUUECKHE CBOWMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
W3YYEHHUE PEe3yJbTaTOB KOPPO3WH METAJUIOB (BO3MOXKHO MCIIOJIb30BAaHUE BUIEOMATEPHUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJBb30BaHHE  BUAECOMATEpHUAJOB), IMPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IITAMEHH MOHAMH HATPHS,
KaJusl U Kanblus (BO3MOXHO KCIOJIb30BaHUE BUAEOMATEpUAsIOB), UCCIe0OBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuii B ObITy. I[lepBas momMomb Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CTJIaBbI METAJUIOB, TOJTUMEPHBIE MaTEPHAIIBI).

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLMXCSI CACTEMHBIMU JJIs1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LUKIIA.



OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, TuUmoresa, 3aKOH, Teopus,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICIIUPOBAHUE, U3MEPEHUE, MOJICIb, SIBICHUE, MAPHUKOBBIN 3(p(eKT, TEXHOTOTHS, MaTepUAIIbI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, PpPacTBOPHUMOCTb, KpUCTAJUITMYECKass pEHIETKA, CIUIaBbl, (U3UYECKHE BEIWYHHBL,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

Bbuonorus: ¢otocunTes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKpPOAJIEMEHTBI, TUTATEJIbHbIE BELLIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBbHOW JICATEILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MpPaBWJIAMH M HOPMaMH MOBEACHUS U
CII0COOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ANH O0YJarOIIHXCSl.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO¥ MO3UTHBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACIIUPEHHE OMbITA JESITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMaIUel O MEepeIOBbIX TOCTHKCHUAX M OTKPBITHUIX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJCTABICHUS O COIMANBHBIX HOpPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOW M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUM XUMHYECKHX O3KCIHEPHMEHTOB, CO3JaHMHM Y4eOHBIX MPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B HPOLECCe ITOHW Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPABOBBIX HOPM C YY4ETOM OCO3HAHUS MOCIIEACTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4YHOH  KapTHHBI ~MHpa, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHS MPUPOJBI, B3aUMOCBS3SX 4YeJIOBEKa C MPUPOAHOI cpeloil, o poiu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHbIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMUMbIe Ul OOBSCHEHHs HAOIIOIAeMbIX MPOLIECCOB U SIBICHUIA, [MO3HABATEIBHOM,
UH()OPMALIMOHHON M YUTATENBCKOIN KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON pabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHON JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEeHWIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENIBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIGHHOCTH JKM3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 JKW3HH, OCO3HAHUE TIIOCIEICTBHHA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHMS:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHusl € Y4E€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUIl OE30IACHOTO MOBEJAEHMSI IPU paboTe C BEIIECTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPENOi, JJIsl MOBBIIIECHUS] YPOBHS 3KOJIOTHYECKON
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIAEISAIOT 3HAYMMbIE A (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 ATUX MpeaMeToB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM JIeSATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 00BEKTaMU U3YYEHHUs, CTPOUTH JIOTHUECKUE PacCyXIeHUs (MHAYKTUBHBIC, 1eyKTUBHEIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MNPEoOpa3oBBIBATH IIUPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH H3Yy4aeMBbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABICHHBIE BOMPOCH B KAayeCTBE MHCTPYMEHTa IMO3HAHHUSA, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0OM MpPOIecca, CAaMOCTOSTENIFHO MPOTHO3UPOBATH €TO
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHATM3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIUIO PA3INIHBIX BUJOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATh Pa3IMYHbIE METOJIBI M 3aIPOCHI IPU MOUCKE U 0TOOpe HHPOPMAIINU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOH aKTHBHOTO WCIIOIH30BAHUS Pa3TMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3HPOBATH B Ipollecce y4eOHOW W WMCCIenoBaTeIbCKOU
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMNPOCH (B XoJe Auasiora W (WJIM) JOHUCKYCCHU) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCHBMEHHBIX TEKCTax; JejaThb IPE3CHTALMI0 PEe3YJIbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JIEATEIbHOCTH NpPU PELICHUM BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCaJIbHbIE YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABIISITh WJIM KOPPEKTUPOBATH MPEAJIOKEHHBIM aITOPUTM JEHCTBUIM Mpu
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE HCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IpeJiaraéMble B YCIIOBUH 3aJJaHUM.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOyJaromuMHUCs Hay4YHble 3HAaHUS, YMEHHUS W CIOCOOBI JeHCTBHH, cnenuduyeckue s
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy oOyuenust B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas W MOJEKyJsApHas wmacca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKIHii: peakiuy COSIUHEHNs, PEAKIINH PA3JIOKEHUS, PEAKIIUN 3aMEIIECHUsI, PEaKIIHI
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HETOJISIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAS CBs3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIONb30BaTh XUMUYECKYI0 CHMBOJIMKY [UISI COCTaBJICHHS (OPMYJl BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNIeIEHHOMY KJIacCy COEAMHEHMH 1o QopmynaM, BHA XUMHYECKOW CBS3H
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cucTeME, 3aKOHOB COXpPaHEHHs MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUs, 3aKOHAa ABOTraapo;
ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoarpynna (b-rpymma)», manble u  GoJbIIME TEPUOABI, COOTHOCHUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpeseneHue uxX mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEHIECTB Pa3IUYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJEIUPOBAHUE, SKCIIEPUMEHT (pEeasIbHbII U MBICIICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIb30BAaHUS XWMHUYECKOH TOCyIod ®  J1abOpaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TIO0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpaHUI0 Ta3000pa3HBIX BEMICCTB (BOJOPOAA W KHUCIOPOAA), MPUTOTOBIICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C TIOMOIIbIO MHAUKATOPOB (JIakmMyc, peHodTanenH, METUIOPAHK U IPYTHE).

K koHIly oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BaJICHTHOCTD,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaTHMble U HEOOpaTUMBbIE pPEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIMyeckas), KpUCTaJUIMUecKas pemérka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIIOJIb30BaTh XMMHMUYECKYI0 CHMBOJIMKY JJISi COCTaBJIeHHS (OPMYyN BEIIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢dopmysiaaMm, BUJI XUMUYECKOW CBSI3M (KOBaJEHTHAas, MOHHAs,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbicn [lepuoguueckoro 3akona [I. M. MenzaeneeBa u J€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTb 0003Hau€HUs, KOTOpble HUMEITCS B TMEPUOJUUYECKOW Tabmuie, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB 3JIEMEHTOB M HX
COEIMHEHUI B IpEJesIax MaJbIX IEPUOJIOB U TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3P exTy, 10 U3MEHEHUIO CTETICHEH OKUCIICHUS! XUMHYECKHIX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKONW JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIUUCIIATH OTHOCUTENBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coONMOaTh TpaBHWJA TIOJIE30BAHMS XHUMHYECKOW TIOCYHOH ©  J1abopaTOpHBIM
o0OpyJIOBaHMEM, a TaKKe IpaBHia OOpaIleHHs C BEHIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MPOBOJUTH PEAKIMH, TMOATBEP)KIAIOIINE KaUECTBEHHBIN COCTaB Pa3lIMYHBIX BELIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENLHON AESITEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
SKCIIEPUMEHT (peabHbIi U MBICTICHHBIN).

MIPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJILHOM ITIPOI' PAMMBI

8 KUIIACC
Kon .
IDOBEDSIEMOL0 IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
posep 0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJabTara
1 ITo Teme: «IlepBoHauanbHbIe XUMHUYECKUE TOHITHS)

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHSTHUH: aToM,
MOJIEKYJIa, XUMHUYECKUM JJIEMEHT, MpPOCTO€ BEIIECTBO, CIIOKHOE
BEILIECTBO, CMeECh (OJHOPOJIHAs W HEOJHOPOJHAs), BAJIEHTHOCTb,
1.1 OTHOCHUTENIbHAsI AaTOMHAas W MOJIEKYJsIpHas Macca, KOJMYECTBO
BEIllECTBA, MOJIb, MOJIApHAs Macca, MaccoBas AOJs XHMHYECKOTO
JJIEMEHTa B COCAMHEHUHU, MOJISIPHBIM OOBEM, XMMHYECKas pPEaKIvs,
KIacCU(pUKAIMs  peaklMii: PEeakIuu  COCJAUHEHHs,  PEaKIuu




pa3oKEHUs, pEeaKluH 3aMEIleHUs, peakuuu OoOMeHa, JK30- H
SHIOTEPMHUYECKUAE DPEAKINH, TETUIOBOW AI(PQPEKT peakiuu, pacTBop,
MaccoBas 10715 BellecTBa (IIPOIEHTHAs KOHIIEHTPAIUsl) B paCTBOPE

1.2

WIUTIOCTPpUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHSATHU U
IMPUMCHATDH OTU MMOHATHSA ITPU OMMUCAHUHN BCUICCTB U UX HpeBpaHIGHI/Iﬁ

1.3

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS COCTaBJICHHS (HOpMYIT
BEILIECTB U YPABHECHUI XUMUYECKUX PEAKIIHI

1.4

paCKpI)IBaTI) CMBICJI 3aKOHOB COXpaHCHI/ISI MacCChI BCIICCTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YYEHHs, 3aKOHa
ABoraapo

1.5

OIIPCACIIATD BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHI>IX
COCAMHCHUAX

1.6

KJIAaCCU(PUIMPOBATh XUMHYECKHE peakuuu (MO0 YUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIIOBOMY 3PPEKTY)

1.7

BBIUHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYKO MaccChl
BEILIECTB

1.8

BBIYUCIISATH MAacCOBYIO JIONIO XMMHYECKOTO dJeMEeHTa 1o ¢opMmyrie
COCTMHCHMS,

1.9

BBIYUCIIAATh MAaCCOBYHO JOJIKO BEIICCTBA B paCTBOPEC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIC METOJIBI TIO3HAHHS — HAOJOJICHUE,
W3MEpEHUe,  MOJICIMPOBAHHWE,  OKCIEPUMEHT  (peallbHBId |
MBICJICHHBIH )

ITo Teme: «BaxkHeimume npeaCcTaBUTENN HEOPTaHUUYECKUX BEIIIECTBY

2.1

pPacKpbIBaTh CMBIC] OCHOBHBIX XHMHYCCKUX TIOHSITHH: OKCHII,
KHCIJIOTa, OCHOBAHHE, COJIb

2.2

OTIPENIeNATh MPHHAIICKHOCTh BEIIECTB K OINPENEIIEHHOMY KIIAcCy
coeMHEHUH 10 Gopmyiam

2.3

KJ'IaCCI/I(bI/IHI/IpOBaTI) HCOPraHN4YCCKHE BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHMHUYECKHE CBOICTBa
BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKIasl OINUCaHHE MpUMEpamMu
MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIONINX XUMHUECKUX peakui

2.5

IMPOIrHO3UPOBATH CBOMCTBA BCIIECTB B 3aBUCHMOCTH OT HX
Ka4CCTBCHHOI'O COCTaBa, BO3MOXHOCTH IIPOTCKAHHA XHUMHUYCCKUX
npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

ClIeOoBaTh IpaBWJIaM IIOJIb30BaHUS XUMUYECKOM MOCYAOH U
1a00paTOpPHBIM 000OpPYOBaHMEM, a TaKXKe MpaBwiaM OOpalleHus ¢
BEUIECTBAMU B COOTBETCTBUM C HMHCTPYKIMSIMH II0 BBIIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO MOJIYYEHUIO M COOMpPaHUIO
ra3oo0pa3HbIX BeUIeCTB (BOJOpOJa M KHUCIOPOJAA), MPUTOTOBIICHUIO
pacTBOpPOB € OIpPEACIEHHOM MacCOBOM JOJIEH pacTBOPEHHOIO
BEILECTBA, IUIAHUPOBATH U IIPOBOJUTH XUMUYECKUE DKCIIEPUMEHTBI I10
pPacno3HABAHUIO PACTBOPOB INEIOYEM M KUCIOT C IOMOIIBIO
MH/IMKAaTOpOB (JIakMyc, heHoI(TaIenH, METUIOPAHXK U IpYTHe)

2.7

IMPOBOIUTD paC‘IéTbI 110 YpaBHCHUIO XHMHUYECKOH pcaKkuuun

[Io Teme: «llepmommueckunn 3axkoH u Ilepuomgmueckas cucrema
xumuyeckux snemeHToB JI. WM. MengeneeBa. CtpoeHue aTromoB.
Xumnueckasi cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKILIUN»




3.1

PAaCKpBIBATh CMBICII OCHOBHBIX XMMHUYCCKUX TTOHATHH: AApPO aTroma,
QJIEKTPOHHBIA CJIOM aroma, aToMHas OpOUTalb, paauyCc aToMa,
XUMHYCCKas CBA3b, IOJIIpHAd W HEMOJEIpHAad KOBAJICHTHAA CBA3b,
JIEKTPOOTPULIATENILHOCTh, HWOHHAsl CBfA3b, HOH, KaTHOH, AHMOH,
CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/IIII/IpOBaTI) XUMHUYECCKUEC JJICMCHTBI

3.3

OTMCBHIBATh M XapaKTepu3oBaTh TabmuuHyro ¢Gopmy Ilepnonmveckoit
CUCTEMbl XMMMUECKHUX D3JEMEHTOB: pa3iudarTh MOHITHUS «TJIaBHAS
noarpynna (Arpymnma)» u «mnobouHas mnoarpynna (brpymma)y,
«MaJbie» U «OO0JBIINE) TTEPHOIbI

3.4

packpsiBaTh cMmbicn Ilepmogmueckoro 3akona .M. Menpgeneesa:
ACMOHCTPUPOBATH NIOHUMAHUC HGpHOI[H‘IGCKOﬁ 3aBUCHUMOCTH CBOMCTB
XUMHUYECCKHUX DJJIIEMCHTOB OT HX TIIOJOXKCHHSA B HepHOI[quCKOﬁ
CUCTEME

3.5

COOTHOCUTh  O00O3HAu€HUs, KOTOpbIE HMEITCI B  Tabiuue
«Ilepnognyeckass  cucreMa  XMUMHYECKMX  sneMeHtoB  JI.M.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XMUMUYECKUX DJEMEHTOB (cocTaB M 3apsji sjapa, olluee 4ucio
JIEKTPOHOB U PACHPEETICHHE UX MO IEKTPOHHBIM CIIOSIM)

3.6

OTpeNeNsiTh  CTETNEeHb  OKHUCIEHWS  DJIEMEHTOB B  OWHApHBIX
COEIUHEHUIX

3.7

OTIPENeNATh BUJ XHMHUYECKON CBsI3UM (KOBaJeHTHas W HOHHAas) B
HEOPraHUYECKUX COCAUHEHUAX

9 KVIACC

Kon
NpoBepPsIEMOro
pe3yJibTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1

Ilo Teme: «BerniecTBo 1 XUMHYECKast pEaKkuus»

1.1

pacKphIBaTh CMBICI OCHOBHBIX XHUMHUYECKHX IOHSATHHA: pPacTBOpP,
AJIEKTPOJIMTHI, HEIICKTPOJIMTHI, AJIEKTPOJIUTUYECKAs TUCCOIUAIINS,
peaKkiuu HMOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOE PaBHOBECHE,
oOpaTuMbIe u HEeoOpaTUMbIe peaKiuu,
OKHUCITUTEIILHOBOCCTAHOBHUTEIIbHBIC peakiuy, OKHUCIIUTEITb,
BOCCTAHOBUTEJIb, OKHCICHHE M BOCCTAHOBJICHHE, aJUIOTPOTIHSA,
aM(pOTEpPHOCTh,  XUMHUYECKas CBs3b  (KOBAICHTHAs, HWOHHA,
METAJUINYECKasi), KpUCTAJUIMYECKass pemeETKa, CIUIaBbl, CKOPOCTh
XUMUYECKON peaKIuu

1.2

HIUIIOCTpUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHUYCCKHUX MOHATUH U
IMPUMCHSATDH OTHU MOHATHS ITPU OIMMMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPAaBHEHUS JIIEKTPOJUTUYECKOM IUCCOLMALUU KHUCIOT,
LICJIOYEN U COJIEH, IOJIHBIE M COKpALIEHHBIC YPaBHEHUS DPEaKLUN
MOHHOTO 0OMeHa

1.4

PacCKpbIBATh CYHIHOCTb OKUCIIMTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKHI/Iﬁ
MMOCPEACTBOM COCTABJICHUSA IJICKTPOHHOTO OalraHca 3TUX peaKLII/Iﬁ

1.5

IIPpOBOONUTDH paC‘{éTBI 110 YpaBHCHUIO XUMHYECKOM pCaKknuu

IIo TemaMm: «HemeTamnel U HUX CcOeAUHEHHUS» U «MeTamibl M HX
COCAUHCHU A




2.1

XapaKTepU30BaTh (OMUCHIBATE) OOIIUE U CTICHU(PHIECKIE XUMHUECKHIE
CBOMCTBAa IIPOCTBIX M CIJIOKHBIX BELIECTB, MOJATBEPXKIAs OIUCAHHE
IIpUMEPaMU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUH COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIIUI

2.2

COCTaBJIATh YpaBHCHHA peaKHHﬁ, MNOATBCPKAAOIINX CYIICCTBOBAHUC
TCHETHUYCCKOM CBS3U MCKAY BEIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS,
BO3MOXHOCTH MPOTEKAHUS XHUMUYECKUX MPEBPALICHUN B PAa3IUUYHBIX
YCIIOBHSIX

24

CIeAOBaTh MpaBWJIaM MOJIb30BAHMS XUMHUYECKOM TIOCYIOW H
1abopaTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpaIlEHUs C
BEIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU TI0 BBIIOJIHCHUIO
1a00PATOPHBIX XUMHUYECKUX OIBITOB IO TOJTYYCHHIO W COOWMPAHHIO
ra3000pa3HbIX BEIIECTB (aMMMaKa U YTIIEKUCIIOTO Ta3a)

2.5

MIpOBOAWUTE PCAKIOUH, MOATBCPIKAAIOIINEC Ka4eCTBEHHBIA COCTaB
Pa3IMYHBIX BCIICCTB: pPaACIO3HABATb OIIBITHBIM HYTCM xJiopuna-,
Opomun, wWomua, kapOboHat, Qocdar, cunamkar, cyabdar,
TUAPOKCUIUOHBI, KaTUOHBI aMMOHH, HOHBI H3YUCHHBIX MCTAJIJIIOB,
IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHNUECKHUX BEILIECTB

ITo Teme: «XuMus u OKpyKaromas cpeiar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuUMUYeckux moHarui: [IJIK
BEILIECTBA; KOPPO3HsI METAJIIOB

3.2

MPUMEHSTh OCHOBHBIC OIEpPAIlUU MBICIIUTEIIBHON JIEATCIIBHOCTH —
aHaJIM3 W CHUHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEeMaTH3aIlUIo,
BBISIBJICHHEC TPUYUHHO-CICACTBCHHBIX CBS3CH — JUISI  H3yYCHHS
CBOWCTB BCIIESCTB M XHMHYCCKHX pEaKIUH; €CTECTBCHHOHAYYHBIC
METOJbI TIO3HAHUS — HAONIOJICHUEe, H3MEPEHUE, MOJCITUPOBAHNE,
9KCIIEPUMEHT (peaJbHbI U MBICICHHBIN)




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHHM B KU3HM YE€IOBEKA. XHUMHUSA B CHUCTEME HayK.
Tena m BemiectBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE
BEIIECTB

1.2

ITonsarue o METOJaX IMO3HAaHUA B XUMUH. YucTteie BeIcCTBa U CMECH. Croco0b1
pa3AeiieHusl cMecen

1.3

ATOMBI M MOJEKyIbl. XHUMHUYECKHE 3eMEHTbl. CHMBOJBI XUMHUYECKUX
1eMeHTOB. IIpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumuueckas popmyna. BaneHTHOCT aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
NOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcUTENbHAass ~ aTOMHas — Macca.
OTHOCUTENBbHASA MOJIEKYJISIPHAs. Macca. MaccoBas 0Jsl XMMHUYECKOT0 3JI€MEHTa
B COCJIMHEHUH

1.5

KonnuectBo BemectBa. Monb. MousipHass Macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl W 4YHCJIAa CTPYKTYpHBIX €IWHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMHUYECCKUX COG)II/IHeHI/Iﬁ

1.6

Ouznyeckue U XMMUYECKHE SBJIEHHS. XUMHUYECKass peakiuss U e€ MpPU3HAKH.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XuMUueckue ypaHeHus. Knaccudukanus
XUMUYECKUX PEaKIni (COCTUHEHMS, PA3JIOKEHHS, 3aMeleHUs, 0OOMEHA)

1.7

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW MOCY0#, ¢ MpaBUiIaMu
paboTtel B Jaboparopuu U TpuEMamMu oOpamieHus ¢ J1abopaTOpPHBIM
000pyIOBaHHEM, W3yYE€HHE W OINUCaHWE (PU3NYECKUX CBOHCTB 00pa3IoB
HEOPraHMYECKHX BEIICCTB, HaOMIOJeHHEe (U3NMYECKUX (TUTaBJICHHE BOCKA,
TasiHUE JIbJla, PACTUPAHUE caxapa B CTYIKe, KUIIEHHE W KOHICHCAlUs BOJAbI) U
XUMHYECKUX  (TOpeHHe  CBeYM, [MPOKAIMBAHWE METHOW  IMPOBOJIOKH,
B3aMMOJICIICTBIE MeJa C KUCJIOTOW) SBJICHUHM, HAOMIOJEHHE U OIMCAHHE
OPU3HAKOB MPOTEKaHWs XUMHUYECKMX peakuuid (pa3jioxkeHHe caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTHl C XJIOPUIOM Oapusi, pa3ioXKeHHe
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMOJICICTBHUE KeJie3a C PACTBOPOM
com meau(ll), n3ydeHue crmocoOOB pa3aeneHuss cMecel (C MOMOIIbI0 MarHuTa,
¢bunbTpoBaHUE, BHINAPUBAHUE, NUCTWILISAIUSA, XpomaTorpadus), MpoBeAcHUE
OYKCTKU MOBAPEHHOM cOM, HAOIIOJICHUE U OTMIMCAHKUE PE3YIbTATOB MPOBEACHUS
OTIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJeleil
MOJIEKYII (IIIapOCTEPIKHEBBIX )

Baxueitmme IpCaACTABUTCIIN HCOPraHMYICCKUX BCIICCTB

2.1

Boznyx — cmech razo. CocrtaB Bozayxa. Kucimoponx — aneMeHT u mpocroe
BemiecTBo. HaxoxaeHnue kuciopona B Mpupoje, puznydeckue M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Okcunpl. [Ipumenenue kuciaopoga. CrocoObt
HOJy4eHHUsl KHCIOpoJa B JIaOOpaTOpuu U MpPOMBILIUIEHHOCTH. Kpyrosopot
Kuciopoja B npupoje. O30H — ayioTponHasi MoAMpHUKAIMsL KUCI0poaa

2.2

TennoBoit 3pPekT XuMHUUecKoi peakuy, TEPMOXUMUYECKNE YPaBHEHHUS, IK30-
Y DHIOTEPMUYECKUE PeaKIMU. TOIINBO: yrojib U MeTaH. 3arps3HEHHUE BO3/yXa,
yCUJIEHHE TApHUKOBOTO 3(ppekra, pazpymieHrne 030HOBOTO CI0s

2.3

Bonopon — snemeHT M mpocToe BemiecTBO. HaxoskieHue BOJOpoJa B MPUPOJE,
¢bu3MYecKMe W XMMHYECKHE CBOWCTBA, TNPHUMEHEHHE, CIOCOOBI TOJTyUYCHHSI.




Kucnorte! u conu
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Modnsipublii 00bEM ra30B. PacuéTsl Mo XUMHUECKUM YpaBHEHHSIM

2.5

dusnueckue CBOWCTBA BOAbl. Boja kak pactBopuTenb. PacTBOpBL
Haceliennbple 1 HEHACBILIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BEILIECTB B BOJE.
MaccoBass nmons Bemecrsa B pacTBOpe. XHUMHUYECKHME CBOMCTBA BOJBL
OcHoBanusi. Ponp pacTBOpoB B mpupojie U B KU3HM 4enoBeka. Kpyrosopot
BOABl B IpUpojJie. 3arps3HEHHE NpUpPOJHBIX BoA. OXxpaHa U OYHCTKA
IIPUPOJHBIX BOJ

2.6

Knaccudukanuss Heopranmueckux coeaumHeHuid. Oxcuapl. Kiraccupukanus
OKCHJIOB: cojieoOpasyroniie (OCHOBHBIC, KHCIOTHBIE, aM{(OTepHbIE) |
HecosieoOpa3yromue. Homenknarypa okcugoB. dusndyeckue M XUMHYECKHE
CBOMCTBA OKCHJIOB. [losrydeHne okCcuaoB

2.7

OcHoBanus. Knaccudukanust ocHOBaHMI: IIENOYM U HEPacTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHUN. PU3NYECKHE U XMMUYECKUE CBOMCTBA
ocHoBaHMU. [losryyeHne ocHOBaHU

2.8

Kucnotsl. Knaccudukanus xucnor. Homenknatypa kucinor. dusmueckue u
XUMHYECKHE CBoOiicTBa KHCIOT. Psam aktuBHOoctH MetamaoB H.H. bekerosa.
[Tony4yenue kuciaoT

2.9

Commu. HomeHnknarypa coisieil. @u3nYecKue W XUMHYECKHE CBOMCTBA COJIEH.
[Tonyyenue coisent

2.10

I'enetmueckas CBI3b MCXKAY KlIaCCaMH HCOPraHUYCCKUX COC}II/IHGHI/Iﬁ

211

XUMHUYECKUH  OKCIIEPUMEHT: KadeCTBEHHOE ONpEICICHHE  COICpPIKAHUS
KHCJIOpOZa B BO3JyXe, MOJydeHHE, COOMpaHMe, paclio3HABAaHWE W W3YyUCHHE
CBOWCTB KHCJIOPOJa, HAOIIOJACHUE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOIOM U
yCJIOBHSI BOBHUKHOBEHUS M MIPEKpaIleHus: TopeHus (Toxapa), 03HAKOMIJICHHE C
oOpa3liaMu OKCHJIOB M OINHMCAHHE HX CBOWCTB, IOJIydeHHE, COOUpaHue,
pacrio3HaBaHWe W HM3y4YCHHUE CBOWCTB BOJOpOaa (TOpPEHHE), B3aUMOJCHCTBUE
Bosiopoaa ¢ okcuaoMm Menu(ll) (BO3MOXHO MCTOIB30BaHUE BHUACOMATEPHATIOB),
HaOnro/leHHe OO0paslloOB  BEIIECTB KOJMYECTBOM | MOJb, HCCIIEIOBaHUE
0COOCHHOCTEH pacTBOPEHUS BEIIECTB C Pa3IMYHOW PACTBOPUMOCTHIO,
NPUTOTOBIICHHE PACTBOPOB C OINpPENEIEHHONW MAacCOBOW JIOJIEH PacTBOPEHHOTO
BCIIECTBA, B3aWMOJICHCTBHE BOJBI C MeTallaMH (HATpUEM U KaJbIIHEM)
(BOBMOXXKHO HCIIOJIb30BaHUE BHJICOMATEPHUATIOB), OMPEICICHHE pPaCTBOPOB
KUCJIIOT M MIEJIOYe C IMOMOIIBK HMHIMKATOPOB, HCCIECIOBaHUE OO0pasioB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, HAOIIOIECHHE W3MCHEHUS
OKpacKd HHIMKATOPOB B pPacTBOpax KHCIOT | IIEJI0YeH, H3yueHHE
B3auMoieiictBus okcuga meau(ll) ¢ pacTBopom cepHO# KHUCIOTBI, KHUCIOT C
METaJUIaMH, PeaKIii HeUTpaIu3aluy, MoJyYeHHEe HEPaCTBOPUMBIX OCHOBAaHUH,
BBITECHCHHE OJIHOTO MeTajlla JpPYyrMM M3 pacTBOpa COJIM, pEIICHUE
IKCIIEPUMEHTAIBHBIX 3a/lad 10 TeMe «BakHeHlme KJIacChl HEOPraHWYECKHUX
COCIMHEHUN»

[lepunoanueckuii 3akoH u Ilepuoanueckas cucteMa XUMHUYECKUX SJIEMEHTOB
J.1. MenaeneeBa. CTpoeHne aToMOB. XUMHUYECKas CBsI3b. OKUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINU

3.1

[lepBeie MOMBITKH KIACCUPUKAIMKU XUMHUYECKUX dieMeHTOB. [lonstue o
TPYIIaxX CXOTHBIX DJIEMEHTOB (IETOYHBIE U IIEIIOYHO3EMETbHbIE METaJLIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpble 00pa3yrT am(poTepHbIE
OKCH/JIbI M TUIPOKCHUIBI




3.2

IIepnoguueckuit 3axoH. [lepuoguueckas cucreMa XuMU4eCKUX MeMeHToB 1. 1.
Meneneesa. KopoTkonepuoanas u JUIMHHOIIEPUO JHAS (bopmbI
Ilepnoguueckoit cucrembl XuMHYeckux aieMeHToB J[.M. Menneneesa.
IIepuoasl m rpynmsl. PU3MYECKUH CMBICI HOPAIKOBOIO HOMEpPA, HOMEPOB
IIEPUOJIA U I'PYIIIBI 2JIEMEHTA

3.3

Crpoenne atomMoB. CoctaB aroMHbIX snep. M3otonel. Dnexkrponbsl. CtpoeHue
JJIEKTPOHHBIX 000J04YeK aroMoB TMepBbIX 20 XHMHYECKHX 3JIEMEHTOB
[Iepnognueckoit cucremnl .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO
3JIEMEHTA MO €ro nojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUsl paJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB MO TpyIIaM M IEPUOJAM.
3nauenue [lepumonmyeckoro 3akoHa u [leproanueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB ISl pa3BUTHUS Haykd W npakTuku. .M. MenneneeB — y4€Hbld U
I'PaKIaHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJspHAsT W HEMOJSIpHAsi)  CBSI3b.
DIEKTPOOTPUIIATEIILHOCTh XUMHUYECKUX 2JIeMEeHTOB. loHHAas! CBsI3b

3.6

Crenenp okucieHus. OKUCIUTEILHOBOCCTAHOBUTENbHBIE peakuuu. [Iponecchr
OKHUCJIEHUS U BOCCTAaHOBJIEHUI. OKUCINTEIN U BOCCTAHOBUTEIHN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHAA LHUHKA C PACTBOPAMHM KHCIOT H
[IeJ04Y€el, POBEICHNUE ONBITOB, WIUTHOCTPUPYIOIIUX MPHUMEPHI OKUCIUTENBHO-
BOCCTAaHOBMTEJbHBIX peakluil (ropeHue, peakliuy pa3ioxKeHus, COeAUHEHNUS)

9 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

BeniectBo u xummnyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4ecKux 3neMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOMCTB
XUMUYECKUX JJIEMEHTOB IEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIUSI W WX
COCIMHCHUN B COOTBETCTBHHM C IIOJIOXKEHHUEM 3JeMeHTOB B Ilepmomnueckoi
CHUCTEME U CTPOCHHUEM MX aTOMOB

1.2

CTpOGHI/Ie BCIICCTBA: BHBI XAMHYECKOH CBs3H. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB B€IICCTBA OT THUIIA KpI/ICTaJ'IJ'II/ILIeCKOI\;I peI_HéTKI/I
U BUJA XUMHUYECKOM CBS3U. KJ'IaCCI/Iq)I/IKaI_II/IH U HOMCHKJIATYpa HECOPraHUYCCKUX
BCIICCTB (MG)KIIYHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHUMHYECKHE CBOMICTBA BCIICCTB,
OTHOCAIIIUXCA K  Ppa3jin4YHbIM Kj1accaM HCOPraHU4CCKUX COCHHHGHHﬁ,
T'CHCTUYCCKAA CBA3b HCOPIraHWYCCKUX BCIICCTB

1.3

Knaccudukanus XuMu4ecKiX peaklui Mo pa3IudHbIM MIpU3HaKaM (10 YUCTY U
COCTaBYy YyYaCTBYIOIIHUX B PEaKIUH BEIIECTB, MO TEIIOBOMY 3(deKTy, Mo
U3MEHEHHUIO CTEMeHEeH OKHCIEHUS XMUMHUYECKHUX DJIEMEHTOB, M0 OOpaTHUMOCTH,
0 Y4YacTHIO Karajmu3aTopa). OK30- U DHIOTEPMHUYECKHE pEeaklluu,
TEPMOXUMHYECKUE ypaBHEHUs. [[OHATHE O CKOPOCTH XMMUYECKON peaKuu

1.4

[Tousitue 00 O6paTI/IMI>IX u HeO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. Ilonsatue o
TOMOTI'CHHBIX U I'€TCPOTCHHBIX PCAKIUAX. IlonsaTHe 0 XUMHYECKOM paBHOBCCHUU.
(DaKTOpLI, BJIMAIOIUE Ha CKOPOCTH XUMHYECKOMN pC€akiuu M IOJIOKCHUC
XUMHUYCCKOT'O PABHOBCCHUS

1.5

OKHCITUTETbHO-BOCCTAHOBUTEILHBIC pCaKiuy, SHCKTPOHHBIﬁ OaaHc
OKHCIUTEIbHO-BOCCTAaHOBUTEILHOM PCaKIUu. CocraBieHue ypaBHCHI/Iﬁ




OKHCIUTCIIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C HCIOJB30BaHUEM METOAA
AJIEKTPOHHOTO OasiaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Karnonsl, annonsl. MexaHu3M IUCCOLMALUMU BEIIECTB C PA3IMYHBIMU BUIAMU
XxuMu4eckoi cBs3u. Crenenp aucconuanyu. CHIbHBIE U ClTa0ble AJIEKTPOJIUTHL
Peakuuu nonHOro oOmeHa. YcinoBHs NMPOTEKAHUS peakUuid MOHHOIO OOMEHa,
IOJIHBIE U COKpauléHHblE HOHHBIE ypaBHEHUs peakiuil. CBoilcTBa KHCIOT,
OCHOBAaHMH M cCcOJiell B CBeTe NPEJICTaBICHUN OO0 3IEKTPOIUTUYECKOU
qucconranuu. KauectBeHHbIe peakiii Ha MOHBI. [loHsATHE O THAPOIU3E COsei

1.7

XUMHUYEeCKHI OKCIICPUMCHT: O3HAKOMJICHUC C MOJACIISIMH KPUCTAIINYCCKUX
pelETOK HEeOpraHUYECKHUX BEIIECTB — METAJJIOB W HeMmeTaioB (rpadura u
ajMasza), CIIOKHBIX BEIIECTB (XJOpWIa HATpHUs); UCCICIOBAHHE 3aBUCHMOCTHU
CKOPOCTHM XHMHYECKOM peaklUyd OT BO3JAEUCTBUS pa3iIMUYHBIX (HAKTOPOB;
WCCIIEZIOBAaHUE  DJIEKTPONPOBOJAHOCTA  PACTBOPOB  BEIIECTB,  Ipolecca
JMCCOIMALMN  KUCIIOT, MIeNoYe u  cosieil  (BO3MOYKHO HCIOJB30BAaHUE
BHJICOMATEpUAIIOB); TPOBEICHUE OTBITOB, HUIIOCTPUPYIOMINX TPU3HAKU
MIPOTEKAaHMsI PeaKklMii HOHHOTO oOMeHa (0O0pa3oBaHue Ocajika, BbIAEIEHHUE Tra3a,
o0pa3oBaHUE BO/JIbl); OMBITOB, WJUIIOCTPUPYIOIIMX MPUMEPHI OKHCIUTEIHHO-
BOCCTAaHOBMUTEJBHBIX pEaKLUUN (TOpeHHe, peaKuu pPa3JIoKEeHUs, COCIUHEHUS);
pacro3HaBaHHe HEOPTAaHWYECKUX BEIIECTB C MOMOIIBI0 KAaUeCTBEHHBIX PEaKIIHid
Ha MOHBI; PCIICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemerannel u nx COCIMHCHU

2.1

OO6mrass  xapakrepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u puznyeckue CBONCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWMHUYECKHME CBOMCTBAa Ha MpHUMEpE Xjopa
(B3auMozeiicTBHE ¢ MeTa/llaMH, HeMeTaJUlaMH, IIejodaMu). XJIOpPOBOJIOPOJ.
CousiHast KMCIIOTAa, XUMUYECKUE CBOMCTBA, MOJIyYE€HHE, MpUMEHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOJOPOJa Ha OpraHU3M uejloBeka. BaxkHeiline XJI0puabl U UX
HaXO0JIeHHUE B IPUPOJIE

2.2

O6mras xapakrepuctuka anieMeHTOB VIA-rpynmbl. OCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENCHN OKHCIeHUsA. CTpoeHUe U (PU3UYECKUE CBOWCTBA
NPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJIIOTPONHBIE MOAM(UKAIUU
KUCIIOpoJa U cepbl. XWMHUYECKHe CBoWcTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢dusnyeckne W XUMHUYECKHE CBOWCTBA. OKCHIBI Cepbl KaK MPEICTaBUTEIN
KHUCJIOTHBIX OKcUAOB. CepHasi KUCIOTa, PU3NUYECKHE U XMMHUYECKHUE CBOICTBa
(oOmme Kak MpeicTaBUTENs Kiacca KHCIOT M cnenuduyeckue). XUMUYSCKHUE
peaKiuu, JeKaIMe B OCHOBE MPOMBIILICHHOTO Croco0a IMOJydeHHs CEpHOU
kuciotel. [lpumenenue. Conu cepHOW KHCIOTHI, Ka4eCTBEHHAs peaklus Ha
cynbdar-uon. HaxoxaeHnue cepbl U €€ COCAMHEHHH B npupoje. XUMHYECKOE
3arpsi3HCHUE OKPYKAIOIIeH Cpellbl COCIMHECHUSMH Cepbl (KHCIOTHBIC TOXK]IH,
3arpsi3HeHUE BO3AyXa U BOJOEMOB), COCOOKI €To MPeI0TBPAIllCHUS

2.3

OOmiast xapakrepucTuka s71eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIIEHUA. A30T, pacIpOCTPAaHEHUE B IPUPOJIE,
¢u3nyeckre U xuMuueckue cpoiictBa. Kpyrosopor a3ora B npupojae. AMMUaKk,
ero ¢u3nyeckue W XMMHUYECKHE CBOICTBA, MojydyeHue u npumeHenue. Conum
aMMOHUS, MX (uU3NYecKMe M XUMHUYECKHE CBOMCTBA, IpPHUMEHEHHE.
KauecTBeHHas peakius Ha MOHBI aMMOHMs. A30THas KHUCIIOTa, €€ MOJydeHHE,
¢u3nyeckue W XUMHUYECKHe CBOMCTBa (0OIIMe Kak IpeacTaBUTENs Kiacca
KUCIOT M cnenuduueckue). Vcrnosb30BaHHEe HUTPATOB U COJIEH aMMOHHS B




KayecTBE MHHEPAJIbHBIX yJOOpeHU. XUMHUECKOe 3arpsi3HEHHE OKpYKaIoIIen
Cpelbl COEIMHEHUSAMH a30Ta (KUCIOTHBIE JOXKIH, 3arps3HEHUE BO3yXa, [IOYBBI
1 BOJIOEMOB)

2.4

®docdop, amnorponHbie Moaudukammu dochopa, GusMUecKHe U XUMUYIESCKHE
ceoiictBa. Okcun ¢docdopa(V) u dochopHas xuciora, QUINISCKUE WU
XMMHYECKUE CBOWCTBA, MoiydyeHue. Mcmonp3oBanme ¢ocdaroB B KauecTBe
MUHEPAIBHBIX YI00peHHA

2.5

OO6mass xapaxrtepuctuka 31eMeHTOB |VA-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpPHBIE CTETNIEHW OKUCICHUS. YTJIEepoJ, aJUIOTPOIHBIC
MoIUGUKAIK, PACIpPOCTpaHEHHE B MPHpPoJE, (U3NYECKUE M XUMHUYECKUE
cBoiictBa. AncopOuus. Kpyrosopor yriepona B npupoje. OKcuabl yriepoaa,
X (u3nYecKkne W XUMHUYECKHE CBOICTBA, JCHCTBHE Ha JKUBBIE OPraHU3MBI,
MOJTydeHNE U TIPUMEHEHHUE. DKOJOTHYECKHE MPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona(lV); runoresa rio0anbHOrO TMOTETUICHHWS] KIKMMAaTta; MapHUKOBBIN
abdext. VYrompHas kuciaora U €€ coiM, UX (UMYECKHE W XUMUUYECKUE
CBOWCTBa, MOJyYEeHHE W TpUMeHeHue. KadecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Mcnonp3oBanne KapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIUICHHOCTH U
CEbCKOM XO35IMCTBE

2.6

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEIIECTBAX KAaK O COEIMHEHUSX
yriaepoaa (MeTaH, 9TaH, OSTWIEH, AalleTWJIEH, 3TaHOJI, TJMIEpPUH, YKCYCHas
kucnota). Mx cocraB u xumuueckoe crpoenue. [lonstue o OGuonormuecku
BAKHBIX BEIIECTBAX: MXHUpax, OelKax, yrieBoJaXx — W HMX pOJIM B IKU3HU
4ejoBeka. MaTepualbHOE€ €IMHCTBO OPraHMYeCKMX UM HEOPraHMYecKUX
COEeIUHEHNN

2.7

Kpemuwuii, ero ¢usnueckne u XUMHUYECKHE CBOMCTBA, TOJydeHHUE U
npumeHenune. CoeanHeHus KpeMHHS B mpupoze. OOmme mpenctaBieHHus 00
okcune kpemuusA(1V) u kpemaneBoit kuciote. CHIMKAThI, UX UCTIOJIL30BAHKE B
ObITY, METUIIMHE, MPOMBIIIUIEHHOCTU. BaxkHelme cTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. IIpobiembr OGe3o0macHOTrO
UCIOJIb30BAaHUS CTPOUTENIbHBIX MaTepUaIOB B TOBCEIHEBHOM JKU3HU

2.8

XUMHUUYECKUN SKCHEPUMEHT: H3y4YeHHEe 00pa3loB HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJISIHOM KHCJIOTBI; IPOBEIEHHE KAYECTBEHHBIX PEAKLUN HA XJIOPHJI-
MOHbl M HAOJIOZECHUE IPU3HAKOB HUX IPOTEKAHUS; OIBITHI, OTPAXKAIOILUE
¢u3nyeckue U XMMHUYECKHE CBOMCTBA IaJIOTEHOB U UX COCAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BMJICOMATEpUANIOB); O3HAKOMJIEHHWE C OOpas3lamMH XJIOpPHIIOB
(raloreHuoB); O3HAaKOMJIEHME C oOpa3uamM ceppl U €€ COCIUHEHUSMHU
(BO3MOXKHO ~ HCIIOJIb30BAaHME BMJEOMATepUallOB); HAOMIOAEHUE Mpoliecca
oOyriuBaHus caxapa MOJ JACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHUCIOTHI;
U3y4eHHE XUMHUUYECKUX CBOMCTB pa30aBlIeHHON CEpHOI KUCIIOTHI, IPOBEACHUE
KQueCTBEHHOW peakuuu Ha cyiabpaT-uoH M HaAOIIOAEHUE IpU3HaKa e€
NpOTEKaHUs; O3HAKOMJIEHHE C (PM3UUYECKUMHU CBOWCTBAMHM a30Ta, (ocdopa u ux
COeIUHEHUH (BO3MOXKHO HCHOJb30BaHUE BHJIEOMATEpUANIOB), OOpa3naMu
a30THBIX U (ocOpHBIX y10OpeHuH; nonyuyeHune, cooupaHue, pacrio3HaBaHUE U
U3y4EHUE CBOMCTB aMMHaKa; MPOBEJCHHE KAaueCTBEHHBIX pEaKIMi Ha HOH
aMMOHUS U QochaT-HOH ¥ HU3yYEHHE NPU3HAKOB HX MPOTEKaHHUS,
B3aMMO/ICHICTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MENbI0 (BO3MOKHO
HCIIOJIb30BAHNE BHJIEOMATEPHANIOB); H3YyYEHHE MOJENEH KPHUCTAUINYECKUX
peméTok anmasza, Trpadura, (QymuiepeHa; O03HAKOMIIEHHE C  IPOILECCOM
azicopOLMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MIPOTHBOra3a; MOJy4YeHHe, coOMpaHHe, pacllO3HAaBAHHWE W H3YYEHHE CBOICTB




YIJIICKUCIIOTO Tra3a; MPOBEICHUE KAaYeCTBCHHBIX peakluid Ha KapOoHAT- U
CUJIMKAT-UOHbl W HW3YyYCHHE IMPU3HAKOB HUX INPOTEKAHUS; O3HAKOMIICHHE C
MPOAYKUMEW CUIIMKATHOW IPOMBIIUICHHOCTH; PELICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHeHIne HeMeTaJIbl ¥ X COCTMHCH U

Mertannsl 1 ux COCINMHCHUA

3.1

OO011as XapakTepUCTHKA XMMHUYECKHUX AJIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nonoxenuss B Ilepuonnueckoi cucreMe XuMHYeckux dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHre MeTauloB. MeTauinyeckas CBA3b U
METAJJIMYECKass  KpUCTANIMYECKass pemérka. OJIEKTPOXUMHUYECKUH  psif
HaIIPsDKEHUN METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBA MeTa/uioB. OO0mue crnocoObl MoTydeHus
MeTayuioB. [loHATHE O KOPPO3UHM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YyT'yH, TIOPATIOMUHUHN, OpOH3a) U UX TPUMEHEHUE B
OBITY M TPOMBIIIIEHHOCTH

3.3

[I{enounsle MeTauIbl: MOJOKEHHE B Ilepuonnyeckod cuCTEME XUMHUYECKHX
anemenToB .M. MeHneneeBa; cTpoeHHe UX aTOMOB; HaXO0XICHUE B IIPHUPOJE.
duznyeckue 1 XUMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCHIIBI U
TUAPOKCUABI HaTpusd U Kanus. [IpuMeHeHHe MIENOYHBIX METAUIOB M HX
CoeqUHEHNN

3.4

Illenouyno3eMenpHbIE  METayIbl MarHuii W KaJdblMH:  TIOJIOKCHHE B
[Tepuonnueckoit cucreme xuMudeckux anemMenToB JI.1. MenneneeBa; ctpoeHne
WX aTOMOB; HaXOXACHHE B Tpupoae. PU3MYECKHe W XUMHYECKHE CBONCTBA
MarHus W Kanblus. BaxHelmue coemuHeHUs Kaiablusl (OKCHI, THAPOKCHUI,
costn). JKECTKOCTh BOJIBI U CTTIOCOOBI €€ YCTpaHCHU S

3.5

AmoMuHMI: TIONI0OXKEeHUE B Ilepromuyeckoil cucTeMe XMMHUYECKHX SJIEMEHTOB
J.. MenneneeBa; CTpoeHHE aToMa; HaxXOoXkAeHWE B mpupoae. Duznueckue u
XUMHYECKHE CBOMCTBA allFOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHIA M THIPOKCHIA
ATIOMHUHUS

3.6

Keneszo: nonoxkenue B [lepuoandeckoi cucreme XuMuieckux anemeHton J[. M.
MenpeneeBa; CTpo€HHE aToMa; HaxoXKJIeHHE B mpupoae. Dusznueckue u
XUMUYECKHE CBOMCTBa jkene3a. Okcuabl, Tuapokcuabl u conu xenesa(ll) u
xenesa(lll), ux cocras, cBOWCTBA M MOTYYCHUE

3.7

XUMHUYECKUH IKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3laMi METaJUIOB U CILIABOB,
X (U3MYECKUMH CBOWCTBAMU; U3YyYCHHE PE3yJIbTATOB KOPPO3UH METAJUIOB
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHAJIOB), 0COOCHHOCTEH
B3aUMOJICHCTBHSI OKCHJIAa Kbl H HATPUs C BOAOH  (BO3MOIKHO
UCIIOJIb30BaHUE BUICOMATEPHAJIOB); HCCIICIOBAHHE CBOWCTB KECTKOW BOJIBI;
nporecca TOpEHHsl Kelle3a B KHCIOpoAe (BO3MOXKHO — HCIOJIB30BaHHE
BUJICOMATEPHAJIOB); MPH3HAKOB MPOTEKAHUSI KAYSCTBEHHBIX PEAKIIMKA HAa HOHBI
(Maraust, Kanblus, amomunus, nubka, skeneza(ll) u xemesa(lll), memu(ll);
HAOIOJICHNe W OMHCaHWE MPOIECCOB OKpAIIMBAHUS TUUIAMEHU MOHAMHU HATpPHS,
Kaaus W Kanblus ~ (BO3MOXKHO  HCIIOJIb30BaHHWE  BUJEOMAaTEPHAIIOB);
ucclieJoBaHre aM(OTEPHBIX CBOWCTB THUIPOKCHIA ATOMUHHUS M THAPOKCHIA
[IUHKA; pEIIeHNEe SKCIIEPUMEHTANBHBIX 3a/1a4 TI0 TeMe «BakHene MeTamibsl 1
UX COETMHEHUS)

XUMHS U OKpy’Karolas cpeaa

4.1

Hosrie MaTepuajibl U TCXHOJIOTHH. BemectBa u MaTcpurajibl B MOBCEIHEBHOM
JKH3HM 4elloBeKa. XUMHUS U 3A0POBLE. be3omacHoe HCIOIb30BaHUE BEIIECTB U
XUMHUYCCKHUX peaKL[I/Iﬁ B 6BITy. HCpBaSI NnoMomib IMpHu XUMHYCCKUX OXKOrax M




OTpPaBJICHUSIX

OCHOBBI ~ DKOJIOTUYECKOW  IPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
47 okpyxartomieit cpeanl [1JIK. Ponb XMMuu B pelieHnn 3KOJOTMYECKHX MPOOIeM.
[IpupomHble HMCTOYHHKH YIJIEBOAOPOAOB (yroiib, MPHUPOIHBIN Ta3, HE(TH),
IPOAYKTHI HX epepabOTKH, UX POJIb B OBITY U MPOMBIIIJICHHOCTH
43 XUMUYECKUH IKCIEPUMEHT: U3ydyeHUEe 00pa3l0B MaTepUaJIOB (CTEKIIO, CILIABBI

METaJIJIOB, MIOJIUMEPHbIE MaTEPUAJIbI)




INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30BATEJIBbHON NPOT'PAMMBI OCHOBHOT'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOOBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI 0CBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPOrpaMMbl OCHOBHOI0 0011ero odopazopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUM NPUPOJbl, TNOHUMAHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak 0O0JACTH COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOILIell KyJIbTypbl M HpPaKTHUYECKON
JEeATEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;
ITIOHUMAHHME MECTA XUMUHU CPEIA IPYIUX €CTECTBEHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJax IMO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUYCCKUX MCTOAAaX HMCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHNYECKHUX peaKquI; YMCHHUE HCIIOJIB30BaTh MOJCIN JJIA
00BIACHEHHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccHoHATBHON NEATeTbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMCHHBIMH TCXHOJIOTUAMHU, OCHOBAHHBIMU Ha JOCTHIKCHHAX
XHMHYECKOH HAyKH, YTO ITO3BOJIUT OOYYArOIIMMCS paccMaTpUBaTh
XUMUIO Kak cepy cBoel Oynymien mpodeccCuoHambHOM AeSITeIbHOCTH
U ceNlaTh OCO3HAHHBIM BBIOOp XMMMM KakK MPO(UIBHOTO NpeaMeTa
TP TIEpEX0Jie Ha YPOBEHBb CPEIHETO OOIIero 0Opa3oBaHMs

Brnanenne cucremMoil XMMUYECKMX 3HAaHUM M YMEHHE NPUMEHSTh
CUCTEMY XMMUYECKUX 3HAHUM, KOTOpasi BKIIOYAET:

2.1

Ba)KHEHIINE XWMHUYCCKUE TIIOHATHS: XHMHUYECKHHA JIIEMEHT, aToM,
MOJIEKYJIa, BEHIECTBO, MPOCTOE M CIIOKHOE BEHIECTBO, OJHOPOIHAS U
HEOJJHOPOJIHAsT CMECh, OTHOCHTEIIbHBIC AaTOMHAas M MOJICKYJISIpHAas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJIPHBIN
00bEM, OKCHJI, KHUCIOTa, OCHOBaHHE, COJb (CpemHssl), XUMHYCCKas
peaknusi, pPeaKkiMd COCIMHEHHS, PEAKIUH pPasIoKCHUs, pPEaKIuu
3aMeIleHUs, PEaKIMK OOMeHa, TerIoBOM A(h(EKT peakuuu, dK30- U
SHJIOTEPMHUYECKUE PEaKIMU, PACTBOpP, MAacCOBas JOJsI XUMHUYECKOTO
AJIEMEHTA B COCAMHEHUH, MacCOBast J0JIS U TIPOIICHTHAS! KOHIICHTPALUS
BEILIECTBA B PACTBOPE, PO aTOMA, AIICKTPOHHBIN CJIOH aToMa, aTOMHasl
opOuTanb, paauyc aToma, BaJCHTHOCTb, CTEIICHb OKHCJICHUS,
XUMHUYECKasi CBSI3b, AIEKTPOOTPULIATESIIBHOCTS, MOJISIPHAS U HETOJIIPHAS
KOBAJICHTHAass  CBs3b, HMOHHAs  CBSI3b, METAIMYECKAs  CBS3b,
KpHCTAJUIMYECKas pemeérka (aroMHas, WOHHAs, MeETaJUIM4ecKasi,
MOJICKYJISIpHAsl), MOH, KAaTHOH, aHHOH, SJICKTPOJHMT M HEJICKTPOJIHT,
ANEKTPOJIUTAYECKAs]  JTUCCOIMAIMS, PEaKIUd HOHHOTO OOMeHa,
OKUCITUTENTFHO-BOCCTAHOBUTENBHBIE ~ PEAaKIUH,  OKUCIUTENh |
BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTAHOBICHHME, DIIEKTPOJIHU3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMbIE peaKIi,
CKOpOCTh XUMHUYECKOW peakiuu, karanuzarop, IIJIK, xopposus
METAaJUIOB, CILIABbI

2.2

OCHOBOIIOJIAralOllMe 3aKOHbl XHMMHUH: 3aKOH COXPaHEHHs MaccChl,
nepuoanueckuid  3akoH JI.M. MeHnngeneeBa, 3aKOH IOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaJpo




2.3

TEOPHUH XUMHH: aTOMHO-MOJIEKYIISIpHas TEOpHs, TEOpHUs
3JIEKTPOJIUTUYECKON AUCCOMALINT

Brnagenue ocHOBaMu XMMHUYECKON I'PAMOTHOCTH, BKIIFOUAOIIECH:

3.1

YMEHHE MTPaBUIIbHO UCIOJIb30BaTh U3yUEHHbIE BEIIECTBA U MAaTEpUaIbl
(B TOM uHuClle MHHEpaJbHblE YAOOpEHHUs, METaibl M CIUJIaBbl,
NPOAYKTHl TEePepabOTKH TPUPOJHBIX HCTOYHHUKOB YIIIEBOJIOPOJIOB
(yrnig, mpupoJHOro rasa, HeTH) B OBITY, CEJIbCKOM XO34HCTBE, Ha
NPOM3BOJICTBE W TOHUMaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUIs OpraHu3Ma 4YeloBeKa; yMEHUE IPOrHO3UPOBaTh BIMSIHUE BEILIECTB
U XUMHUYECKUX IPOLECCOB HAa OPraHU3M 4YEJIOBEKA U OKPYKAIOILYIO

MIPUPOAHYIO CPEY

3.2

YMEHUE WHTETPUPOBATH XUMUYECKUE 3HAHUS CO 3HAHUSIMHU JPYTUX
y4eOHBIX MPEIMETOB

3.3

HaJM4yue OMbITa paboThl C Pa3IUYHBIMU MCTOYHHKAMU HHMOpMaLuu
o XUMHMM (HayyHass M Hay4yHO-TIOMYJIsIpHas JUTepaTypa, CIOBapH,
CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTUBHO OIICHMBATh HWH(OpPMAIMI0O O BEIIECTBAX, HX
MpEeBpaIIeHUs X W  MPaKTUYECKOM  TPUMEHEHWH U  yMEHHUE
WCII0JIb30BaTh €€ s pelieHus yaueOHO-TI03HaBaTeIbHbIX 33124

Bnagenue ocHoBaMM MOHSATHMHOIO ammapara ¥ CHMBOJMYECKOTO
A3bIKa XUMUU JJIs1 cOCTaBlieHUS (OpMyJ HEOPraHMYECKHUX BEIIECTB,
YpPaBHEHUM  XMMHYECKMX  pEaKIUH; OCHOBAMM  XUMHYECKOH
Homenkiatypsl (ITUPAC u TpuBnaibHON)

YMeHne oOBSICHATH CBSI3b TOJIOKECHHS djemMeHTa B Ilepmomnueckoii
CUCTEME C YHCJIOBBIMH XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB W 3apsja sapa, oOIIee Yucio
9JICKTPOHOB), pacHpeleeHUEM DIIEKTPOHOB TI0 SHEPreTHYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KT U KaJIbIHS

[IpencraBinenre 0  MEPUOJUYECKONM  3aBUCHMOCTH  CBOWCTB
XMUMHUYECKUX 3JIEMEHTOB (paguyc aroma, 3JIEKTPOOTPULIATEIBHOCTH),
OPOCTBIX M CJOXKHBIX BELIECTB OT TMOJOXEHHUS JIIEMEHTOB B
[lepuomuueckoir cucreme (B MalblX MEpUOAaX M TJIABHBIX
MOJArPYIIAax) U AIEKTPOHHOTO CTPOCHHUS aTOMa

Ymenue knaccuuuupoBarb:

7.1

XUMHNYCCKHUEC JICMCHTBI

7.2

HCOPraHNMYCCKUC BCIICCTBA

7.3

XUMHUYCCKUC PCAKIIMHU

YMmenue OIIPCAC/IATD:

8.1

BAJICHTHOCTb W CTCICHb OKHUCJIICHUA XUMHWYCCKUX 3JICMCHTOB, 3apsn
HOHa

8.2

BUJI XHMHUYECKOM CBSI3M U THII KpHCTaHHH‘ICCKOﬁ CTPYKTYPBI B
COCAUMHCHUAX

8.3

XapaKTEp CPEAbl B BOAHBIX paCTBOpPAX BCIICCTB (KI/ICJ'IOT, OCHOBaHHﬁ)

8.4

OKHCIIUTCIIb U BOCCTAHOBHUTCIIb

YmMmenue XapaKTCpru30BaTh (I)I/I3I/I‘{CCKI/IC U XMMHYECKHUE CBOMCTBA:

9.1

MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOAOPOA, TpaduT, anmas,
KpeMHUH, a3oT, docdop, cepa, XJIOp, HATpuH, Kalud, MarHuii,




KaJIbIIUH, ATFOMUHHH, JKEJI€30)

CJIOKHBIX BEILECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOpPOB (BOJA,
aMMHMAK, XJOPOBOJOPOJ, CEPOBOJOPOT, OKCHAbBI M THUIPOKCHIbI
metamioB |-IIA rpynn, amomunus, meau (Il), nunka, xeneza (Il u

9.2 [11), oxcuaer yraepona (I u V), kxpemuust (1V), azora u dpochopa (111
u V), cepst (IV u VI), cepuucras, cepHas, a3oTucras, a30THasd,
(docdopHas, yrojapHas, KpeMHHEBAsI KHCIIOTA U UX COJIH)
MPOTHO3UPOBATh M XapaKTepU30BaTh CBOWCTBA  BEUIECTB B
93 3aBHCHMOCTH OT HX COCTaBa M CTPOCHUS, NMPUMEHEHHE BEIIECTB B
' 3aBUCHUMOCTH OT MX CBOWCTB, BO3MOXHOCTh MIPOTEKAHUS XUMHUYECKUX
MIPEBPAMIECHUHN B PA3ITHIHBIX YCIOBUIX
10 YMeHue COCTaBIIATh MOJICKYIIIPHBIC U HOHHBIC YPAaBHCHUS PEaKlnii, B
TOM YHCIIE!
10.1 peakiuii HOHHOTO 0OMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI
103 WUTIOCTPUPYIOIINX ~XMUMHUYECKHE CBOWCTBA M3YYEHHBIX KIIACCOB
(rpynn) HeOpraHWYeCKHX BEUIECTB
10.4 MTOATBEPIKTAIONUX TCHETHUECKYIO B3aUMOCBSI3b MEXTy HUMHU
11 YMeHue BBIUUCIATD (IPOBOIUTH PACUETHI):
111 OTHOCHTENIbHYI0O MOJICKYISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJF0 XUMHUYECKOTO 3JIEMEHTa B COCTMHCHUHT
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00heM Tra30B
11.4 [0 ypaBHEHUSM XHUMHYECKUX pEaKIUH M HaXOJUTh KOJIMYECTBO
BEIIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAaydyHOTO  TMoO3HaHHWS (HaOmrozeHue,
121 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBAaHUE) IPU U3YYEHUH BEIIECTB U
XUMHYECKUX SBJIGHUH; yMeHHe chOopMynupoBaTh MpolieMy u
MIPEJIOKUTh MYTH €€ pelIeHHUs
129 Oe3omacHON pabOThl C XUMHYECKUMH BEIIECTBAMHU, XUMHUYECKOU
MOCYA0HU U 1a00paTOPHBIM 000PYIOBaHUEM
MpaBUJIaMH 0€30TaCHOTO OOpaIlleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B MOBCEHEBHOM JKU3HHU, MPABUIIAMH MOBEICHUS B LENSIX COEpeKEHUST
123 3I0POBbSI M OKpYXKAIOUIel MPHUPOAHON Cpelbl; MOHHMaHuE Bpeaa
(omacHOCTH) BO3JCHCTBUS Ha >KUBBIE OPraHU3Mbl OMPENeNEHHBIX
BEIIECTB, CIOCOO0B YMEHBIICHUS U MPEAOTBPALICHUS HUX BPEAHOTO
BO3JIEUCTBUA
13 Hannune mpakTH4ecKUX HaBBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIEYIOIIUX XUMUYECKIX IKCIIEPUMEHTOB:
U3yYeHHe U OnMcaHue (PU3MUECKUX CBONCTB BEIIECTB; O3HAKOMIICHUE
131 ¢  GuU3MYECKUMHU M XUMHUYECKHUMH  SIBICHUSIMU;  OIIBITHI,
WUTIOCTPUPYIOIIKNE MPU3HAKH NMPOTEKAHUS XUMHUECKUX peakiui
13.2 n3yueHHe cnocoOoB pasaesieHus cMecen
MOJIydeHHE KHUCIOpOoJa M M3y4eHHE €ro CBOICTB; IMOJIydyeHHE
13.3 BOJZIOPO/Ia U M3YYEHHUE €ro CBOMICTB; MOJy4YEHHE YIJIEKUCIIOTO ra3a u

HU3YUCHHUC CTO CBOﬁCTB; MOJIY4YCHHUC aMMHAKa U U3YUCHHUC CTO CBOICTB




13.4

IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJed
pacTBOPEHHOTO BEIIECTBA

13.5

MIPUMEHEHUE WHJIMKaTOPOB (Jrakmyca, METHUJIOpaHIKa u
(denondranenna) s ompeAeNeHUS XapakTepa CpeAbl B PacTBOpax
KHUCJIOT U LIeoYei

13.6

WCCIICIOBAHUE U OINUCAHHE CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3YUYECHUE B3aUMOJACWUCTBHS KHCIOT C METaJLUIaMH,
OKCUJAMH  METAJUIOB,  PACTBOPUMBIMH M HEPACTBOPUMBIMH
OCHOBAHUSIMH, COJISIMU; ITOJyYEHHE HEpPACTBOPUMBIX OCHOBAHMM;
BBITECHEHME OJHOrO MeTajula JpPYyrdM W3  pacTBopa  COJIM;
uccueoBaHue aM(OTEPHBIX CBOMCTB THAPOKCUIOB ATIOMHUHHUS U
IMHKA

13.7

peleHne SKCIePUMEHTAIBHBIX 3a71a4 1o TeMaM: «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCIMHEHUI; «INEKTPOIUTHYECKAS
mucconuanusay;, «BaxHeWme HeMETamiabl W WX COCIUHCHUSY,
«BasxkHene MeTalIbl 1 UX COSTMHEHMS

13.8

XUMUYECKHE  OKCIEPUMEHTHI,  WUTIOCTPUPYIOIIAE  MPH3HAKH
MPOTEKaHMsI PEaKIMii MOHHOTO OOMEHa;, KaueCTBEHHBIC pPEaKkIuh Ha
MPHUCYTCTBYIOIIME B BOTHBIX PAcTBOPax HOHBI: XJOPHUI-, OpOMUI-,
noaun-, cynbdar-,  ¢ocdar-, KapOOHAT-, CHIMKAT-AaHUOHBI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUSI, MarHusi, KaJIbLUs, ATFOMAHUS,
xenesa (2+) u xenesa (3+), meau (2+), HuHKa

14

VYMmenue:

14.1

MPENCTaBIATh pe3yiabTaThl AKCIEpUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNbCTB, TpaUKOB W TaOMUI] U BBISBIATH SMIUPHUECKUE
3aKOHOMEPHOCTH

14.2

yCTaHABIUBATh CBSI3U MEXIY peajibHO HAOII0AaeMbIMU XUMUUYECKUMU
SBJICHUSIMU U TIPOIIECCAMHU, MPOUCXOAAIIMMHU B MaKpO- 1 MUKPOMHUPE,
00BSACHATH IPUYUHBI MHOTOOOpa3Hsl BELECTB




HEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OCHOBHOM
IroCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemecTBa 1 cMecu. CriocoObl pa3/iesieHus: cMecei

1.2

ATOMBI W MOJICKYIJIBI. Xumunueckue saeMeHTHl. CHMBOJIBI  XMMHYECKHX
OJICMCHTOB. HpOCTI)IC " CJIOKHBIC BCIIICCTBA.

1.3

Xumnueckas popmyia. BanreHTHOCTh aTOMOB XUMHUYECKHUX 371eMEHTOB. CTEneHb
OKHCIICHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTelIbHAsS aTOMHAs Macca.
OtHocHTEILHAS MOJICKYJIApHasd macca. MaccoBast 10JIs1 XUMHYECKOI0 dJIEMECHTA
B COCIMHCHUN

1.5

KonuuectBo BemectBa. Mosb. Momsipaass mMacca. MoJsIpHBIM 00BbEM Ta3oB.
BzanmocBsa3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAMHUILL BEIICCTBA

1.6

®u3nuecKkue U XUMUYECKHE SIBJICHUSA. XUMUYECKas Peakuus U e€ INpU3HaAKH.
3aKOH COXpaHEHUsI MacChl BEIECTB. XUMUYECKHE YPAaBHEHUS

[Iepnognueckuit 3akoH n Ilepuonnmueckas cHucTeMa XUMHUYECKHX SJIEMEHTOB
J.N. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepnognueckuit 3akoH. Ilepronnueckas cucrema XuMHYECKUX 1eMeHToB J[.H.
MenpneneeBa. [lepnoasl u rpymnmsl. U3nyecKknii CMBICI TOPSAIKOBOIO HOMEDA,
HOMEPOB IIEPHUOJIA U TPYIIIBI 2JIEMEHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX saep. M3otombl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX 000JI0oueKk aroMoB TMepBbIX 20 XUMHYECKHX JIIEMEHTOB
[Tepuomnueckoit cucremsl JI.1. Menaeneena

2.3

3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMHUYECKHX 3JI€MEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kallus, Kanblus (paguyca aToOMOB, 3JIEKTPOOTPHUIATEIHHOCTH,
METAJIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) H HX COCJUHEHUNA B
COOTBETCTBUU C TIOJIOKEHUEM »HiieMeHTOoB B I[lepuomguueckoit cucreme u
CTPOEHHUEM HX aTOMOB

CtpoeHue BelecTBa

3.1

Xumuyeckass cBsi3b. KoBaneHTHast (moOJisipHas U HEMOJIApHAsl)  CBSI3b.
DNeKTPOOTPULIATEIBHOCTh ~ XMMHUYECKHMX  JJeMeHTOB.  MoHHas  CBs3b.
Mertannnyeckas CBS3b

3.2

Tunel KpucTaUIMYECKUX pPEmETOK (aTOMHas, HOHHAs, MeTaJuInyecKas),
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAIIMYECKOW PEMIETKH U BUIA
XMUMHYECKOH CBS3U

Baxueitmme OpeaACTaBUTCIIM HCOPraHNMYCCKUX BCHICCTB. Hemeramner u ux
CO€OUMHEHMs. MeTauibl U UX COSIMHEHUS

4.1

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKUX COEIWHEHUH: OKCHJIOB
(coneobpasyroriue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIEC) u
HecolieoOpa3yrolre; OCHOBaHUN (UIENOYM W HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KUCIOpOAcOoAepkalmue ¢ OECKUCIOPOJHBIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJeH (CpeTHUX U KHCIBIX)

4.2

@u3znyeckue U XUMHUYECKHE CBOWCTBA MPOCTBIX  BEIECTB-HEMETAJJIOB!
BOJIOPO/Ia, XJIOPa, KUCIOPOJIa, Cephl, a30Ta, pochopa, yriepoa, KpeMHHS

4.3

du3znyeckue W XUMHUUYECKHE CBOMCTBa IMPOCTBIX BCIICCTB-MCTAJUIOB: JIMTHA,




HaTpUsl, Kajlus, Mardus U KajbLUsl, aJIOMUHUS, JKejle3a. DIEKTPOXUMUYECKUI
psL HAIPSKEHUN METalIOB

4.4

dusnyecKkue ¥ XUMHYCCKHE CBOMCTBA BOJOPOIHBIX COCAMHCHHH HEMETAUIOB:
XJIOPOBOJIOPOA, CEPOBOIOPOJIA, aMMHAKA

4.5

dusnyeckue U XMMHUYECKUE CBOWCTBA OKCUAOB HemerayuioB: cepwl (1V, VI),
azota(ll, IV, V), docdhopa(lll, V), yrnepona(ll, 1V), kpemuusi(1V). Ionydenue
OKCHJIOB HEMETAILUIOB

4.6

Xumnueckue coictBa okcunoB: MeTamwioB |A-IIIA rpynn, nunaka, mequ(ll) u
xeresa(ll, 111). TlonyueHre OKCHIOB METAIIIOB

4.7

XVWMHYECKUE CBOWCTBA OCHOBAHWA M aM(OTEPHBIX THIPOKCHIOB (HAa TpuUMepe
TUAPOKCHIOB QJIIOMUHUSA, Kene3a, IuHKa). [lomyyeHne OCHOBaHHWN U
aM(OTEepHBIX THAPOKCHUJIOB

4.8

OO0mue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, CepHOM, a30THOU, (ochopHOM, KpeMHUEBOH, yroiabHOW. OcoOble
XUMHUYECKAE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOM KHCIIOT.
[Tony4yenue kucnoT

4.9

OO6mme XuMHUIECKHe CBOMCTBA cpeTHuX cosiel. [lomydenue coeit

4.10

[Tonyuenue, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHUCIOPOIa, AMMHAKa,
YIJIEKUCIIOTO Ta3a B JabopaTopuu

4.11

[Tonyuenne amMmMuaka, cepHOM M a30THOM KHMCIIOT B IMPOMBINUIEHHOCTH. OOImue
CrocoObI MOJTyYEHUS METAJIJIOB

4.12

I'enetnueckas CBSI3b MCXKAY KlTaCCaMH HCOPIraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccudukanus XuMHUUecKUX peakuuil Mo pa3IUuHbIM MPU3HAKAM: 110 YUCTY U
COCTaBYy Y4YaCTBYIOUIMX B pEaKUUU BEIIECTB, IO TeIoBoMy 3(ddexTy, mo
W3MEHEHHIO CTENEeHEe OKUCIEHUSI XUMUYECKIX JIEMEHTOB

5.2

TennoBoit 3 HEeKT XUMUUYECKON PEaKIIuy, TEPMOXUMUYECKUE YPAaBHEHHS. DK30-
U DHJIOTEpMUYECKHE peakiuu. TepMOXUMUYECKUE YPaBHEHUS

5.3

OKHCITUTEIIFHOBOCCTAHOBHUTEIILHEIC pPEaKknuu. OKHCIUTEIN U BOCCTAHOBUTEIU.
Hpoueccm OKHUCJICHUA U BOCCTaHOBJICHUA. :‘)HCKTpOHHBIﬁ OanaHC
OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pE€aKknuun

5.4

Teopml 3JI€KTpOJ'IHTH‘ICCKOfI Jucconnanunu. KaTI/IOHH, AHHNOHBI. BHCKTpOJ'H/ITI)I u
HCOJICKTPOJIUTEI. CuabHbIE U cla0bIe QJICKTPOJIUTHI. CreneHb Jucconuanmumn

5.5

Peakuuu moHHOTO obMeHa. YciaoBus IIPOTCKAHUA peaKHHﬁ HMOHHOI'O O6MCHa,
IIOJHBIC U COKpaH_IéHHbIC HOHHBIC YPABHCHUS peaKHHﬁ

XuMus 1 OKpYyXKaromasa cpeaa

6.1

BemiectBa u MaTcpuajibl B HOBCCHHCBHOﬁ J)KU3HU d4eJloBeka. besomacHoe
HCIIOJIB30BaHUC BCIICCTB H XHUMHYCCKHUX peaKHI/Iﬁ B J'Ia60paTOpI/II/I u 6BITy.
HepBaﬂ IIOMOIIb ITPHU XUMHUYCCKUX 0XKOI'aX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arps3HEHHE OKpyXaromied cpeabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MPEIOTBpPAIICHUS
[IpenenpHass momyctumasi kouneHtpaius BemectB (IIJK). Pomp xumuum B
pEIIEHWH JKOJIOTUYECKHX TMpoOieM. YculleHne MapHUKOBOTO J(dekTa,
paspylLIeHHe 030HOBOT'O CIIOs

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHUS U X COCAWHEHHN B
ObITY, MEAWIMHE, MPOMBIIUIEHHOCTH U CelbCKOM XoazsiicTBe. Ilpumenenue
METAJUIOB M CIUIaBOB (CTaslb, YYI'yH, IIOPAJIOMUHHHA, OpoH3a) B OBITY H




MMPOMBIINIJICHHOCTH HUX COCIII/IHCHHfl. ITonsarue o KOppO3HMHU MCTAJUIOB, OCHOBHBIC
crocoOBI 3aIIUTHI UX OT KOPPO3HHU

[IpupomHble MCTOYHUKU YIIIEBOAOPOAOB (Yrojib, MPHPOIHBIA Ta3, HEPTH),

6.4 MIPOJIYKTHI X NiepepaboTku (OCH3UH), UX POJIb B OBITY M MPOMBIIIIICHHOCTH
[lepBoHayanbHble TMOHATHA 00 OPraHWYECKUX BEIIECTBAX KaK O COCIMHEHHUSX

6.5 yriieposia (MeTaH, 3TaH, STWIEH, alleTUIIeH, 3TaHOJI, TJIMLEPUH, YKCYCHAs KUCIIO0Ta).
[NonsiTre 0 OUOTOTUYECKN BaKHBIX BELIECTBAX: JKUpaX, OENKaX, yriaeBoaax — U X
POJIH B )KHU3HU YETOBEKA

7 Pacuérnr:

7.1 1o hopMynaM XUMHUYECKUX COeTMHEHHUN

7.2 Macchl (MaccoBOM) JIOJIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMHUYECKIM YPABHCHHSIM




TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne| Nes Koua
TeMe WICC | 3 nexTponnbre ndpoBbie 06pa3oBaTebHbIE
1 Tema ypoka TBO P ep P
/ qaco | PeCYpeHI
n B
Pazjean 1. IllepBonayanbHbie XUMHYECKHE IOHATHS 20
1.1 XuMusi — BaxKHasi 00J1aCTh €CTeCTBO3ZHAHMS U 5
NMPAKTHYECKOIl 1eAITeILHOCTH YeJIoBeKa
1 111 [Ipeamer xumun. Posib XuMuu B KU3HM yenoBeka. Tena u 1 BuGnmotexa LIOK https://m.edsoo.ru/f0d210c
BEIIeCTBA
2 1.1.2 [TousiTHE O METOAAX MO3HAHKS B XUMUHU 1 bubmmoreka LIOK https://m.edsoo.ru/ff0d227e
1.1.3 [Tpaktuueckas padota Ne 1 «IIpaBuna paboTs B
3 1a00paTOpPHH U TPUEMBI 0OpaIeHus ¢ 1ab0paTOPHBIM 1 bubmuoreka IIOK https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 1.1.4 Yucreie BemecTBa 1 cMecd. CriocoObl pas3ieieHus: cMeceit 1 bubmmorexka LTOK https://m.edsoo.ru/ff0d26ca
5 115 [IpakTrueckas padora Ne 2 «Pva3zxeneHHe cMmecel (Ha 1 Buborexa [IOK https://m.edso0.ru/ff0d28c8
MPUMEPE OYMCTKU TIOBAPESHHOW COJIN )
1.2 BemecTBa 1 XMMH4YeCKHe peaKuu 15
6 1.2.1 ATOMBI U MOJIEKYIIBI 1 bubmuoreka IIOK https://m.edsoo.ru/ff0d2a6c
7 1.2.2 XHUMHYECKUE JIEMEHTHI. 3HAKH (CMBOJIBI) XUMHYECKHUX 1 Bubmiorexa LIOK https://m.eds00.ru/ff0d2bes
3JICMEHTOB
8 1.2.3 IIpocThic 1 CI0XKHBIC BEICCTBA 1 bubmoreka IIOK https://m.edsoo.ru/ff0d2a6¢
9 1.2.4 ATOMHO-MOJICKYIISIDHOE YYCHUE 1 bubmuoreka LIOK https://m.edsoo.ru/ff0d2d50
10 1.25 3aKOH MMOCTOSIHCTBA COCTaBa BEIICCTB. XUMUYCCKas 1 Bubmorexa LIOK https://m.edsoo.ru/ffod2eae
¢dopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB
11 1.2.6 OtHocuTtenbHas atToMHas Macca. OTHOCUTEIbHAS 1 BuGnnotexa LIOK https://m.edsoo.ru/f0d323c
MOJICKYJISIpHAsI Macca
12 1.2.7 MaccoBas 10JIs1 XUMHAYECKOTO DJIEMEHTA B COEIUHEHUH 1 bubmuoreka LJOK https://m.edsoo.ru/ff0d350c
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13 | 1.28 KousimuectBo BeniectBa. Mouib. MosisipHast Mmacca 1 bubmoreka LIOK https://m.edsoo.ru/ff0d5230
14 | 1.29 dusnyeckre U XUMHYCCKUE SIBJICHHS. XUMHUYECKasl PeaKilus 1 bubmoreka LIOK https://m.edsoo.ru/ff0d37fa
15 | 1.2.10 [Tpu3HaKy U YCIOBHS IPOTEKAHHUS XUMHUCCKUX PEAKIUI 1 bubnunoreka [IOK https://m.edsoo.ru/ff0d3al6
16 1.2.11 3aKoH COXpaHEHHUs MacChl BEIECTB. XUMHUECKHE 1 Bubnmotexa LIOK https://m.edsoo.ru/f0d3bss
ypaBHEHUS
17 1.2.12 Berunciienus KOJIMMECTBA, MACCHI BELIECTBA 110 YPABHEHUAM 1 Butmorexa [IOK https://m.edsoo,ru/ffod5708
XUMUYECKUX PEaKIIHid
1.2.13 Knaccudukanus XuMuuecKux peakuuii (CoeTuHeHus, i
18 1 bubmmoreka LIOK https://m.edsoo.ru/ff0d3f34
pa3oKeHus, 3aMelleHns, 00OMeHa)
19 1.2.14 M. B. JlomoHOCOB — WGI}HI/I-C&HHHKJ‘IOHGILI/ICT. 0O0001eHne 1 Buborexa [IOK https://m.edso0.ru/ff0d40c4
Y CUCTeMAaTH3aIvsl 3HAHHH
20 1.2.15 Kontponsnas pabora Nel no teme «Bemiecta u 1 Buborexa [IOK https://m.eds00.ru/f0d4290
XHUMHYCCKHAC PEAKITHI)
Paznen 2. Baxkneiinme npeacTaBuTe/in HEOPraHNYeCKHUX BeleCcTB 30
2.1 Bo3ayx. Kuciaopoa. Ilonsitue 006 okcuaax 6
21 | 24 Bozayx — cmeck rasos. Coctas posnyxa. Kuenopoa — 1 | Bubmuoreka IJOK https://m.edsoo.ru/ff0d448e
AJIEMEHT U TIpocToe BenlecTBo. O30H
29 2.1.2 dusndeckue 1 XMMUYECKHE CBOMCTBA KUCIOPOa (peakiiuu 1 Buborexa [IOK https://m.edso0.ru/ff0d4614
okucieHwus, ropenue). [lonstre 06 okcumax
23 2.1.3 CriocoObl MoTy4eHHs1 KUCIIOPoia B JabopaTopuu 1 1 Bubmiorexa LIOK https://m.eds00.ru/f0d497a
npombiuieHHOCTH. [IpuMeHeHne kuciopoia
2.14 TennoBoit 3 PeKT XUMHUIECKOUN peaKIuu, OHITHE O
24 TEPMOXUMHUYECKOM YPAaBHEHHH, IK30- U SHJOTEPMUUCCKUX 1 bubaunorexa IIOK https://m.edsoo.ru/ff0d4790
peaKImsax
2.1.5 Tomnmuso (HedTh, Yroabs 1 MeTaH). 3arpsi3HeHue BO3ayXa, .
25 1 bubmuoreka ITOK https://m.edsoo.ru/ff0d4cda
crocoOBbI €ro MpeJIoTBpaIICHUs
26 2.1.6 [IpakTnueckas pabota Ne 3 mo Teme «HonyquI/Ie u 1 Bubnmorexa [IOK https://m.edsoo.ru/ffod4ae2
coOupaH#e KHCIOpOo/1a, U3yYEHHE eT0 CBOWCTBY»
2.2 Boaopon. IloasiTHe 0 KMCJIOTAX M COJISAX 8
27 2.2.1 Bonopon — snemenT u npoctoe BemecTBo. Haxoxienue B 1 Bubmorexa LIOK https://m.edsoo.ru/f0d4ddo

IPUPOJIC
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2.2.2

dusnueckre 1 XMMUYECKHE CBOMCTBA BOAOPO/IaA.

28 1 bubaunorexa I{OK https://m.edsoo.ru/ff0d4dd0
[IpumeHnenue Boiopoaa
29 2.2.3 ITousTHE O KHCIIOTaX U COJISIX 1 bubmuorexa I{OK https://m.edsoo.ru/ff0d50d2
30 | 224 Croco0bl MOJTy4eHUs BOAOPO/Ia B J1a00OPATOPUU 1 bubaunoreka LIOK https://m.edsoo.ru/ff0d4dd0
31 2.2.5 TpaxTiieckas pabora Ne 4 no Teme «Hojf yHenue 1 1 bubmnoreka IIOK https://m.edsoo.ru/ff0d4f42
coOupaHue BOIOPO/Ia, U3YUCHUE €r0 CBONCTBY
32 | 226 MomnsipHblii 006EM ra3oB. 3aK0H ABOTAIPO 1 bubnunoreka [OK https://m.edsoo.ru/ff0d542e
33 2.2.7 Brruucienus o0b€Ma, KOIMYeCcTBa BGHIGCTBE'I. rasa o ero 1 Bubmiorexa LIOK https://m.eds00.ru/f0d55a0
W3BECTHOMY KOJIMYECCTBY BEIIECTBA HJIH OOBEMY
34 2.2.8 Boruncnenus O6’b€l\fOB rasos MO ypaBHEHMIO PEaKIui Ha 1 Buborexa [IOK https://m.edso0.ru/ff0d5708
OCHOBE 3aKOHA 0OBEMHBIX OTHOIIICHHH I'a30B
2.3 Bona. PacrBopbl. [lonsiTe 06 0CHOBaHUSAX 5
35 2.3.1 DuU3NYECKUE M XMMHUYECKHE CBOMCTBA BOIBI 1 bubmmoreka ITOK https://m.edsoo.ru/ff0d587a
36 | 232 Cocras ocHoBanuii. [TonsTHe 00 HHIMKATOpAX 1 bubaunoreka 1IOK https://m.edsoo.ru/ff0d59e2
37 2.3.3 Bona kak pactBoputens. HacwilmeHHbIe M HEHACHIIIICHHBIC 1 Bubmiorexa LIOK https://m.eds0o.ru/f0d5b40
pactBOpbl. MaccoBasi 107151 BEIIECTBA B paCTBOPE
2.34 [Ipaktrueckas padota Ne 5 mo reme «IIpuroroBneHue
38 PacTBOPOB C OMPEAEIEHHON MAaCCOBO q0Iei 1 bubmuoreka ITOK https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 | 239 ggzzgom’l{aﬂ pabora Ne2 no Teme «Kucnopox. Boxopon. 1 | Bubmuoreka LIOK https://m.edsoo.ru/ff0d6342
2.4 OCHOBHBIE KJIACChl HEOPTAaHUYECKUX COeTHHEeHU 11
40 24.1 Oxcuibl: coCcTaB, KiaccuHUKaIysi, HOMEHKIATypa 1 bubmmoreka LIOK https://m.edsoo.ru/ff0d664e
41 2.4.2 [MTonyueHrne ¥ XUMHUYECKHE CBOWCTBA KUCIOTHBIX, OCHOBHBIX 1 Bu6morexa LIOK https://m.edsoo.ru/f0d664e
1 aM(OTEPHBIX OKCH/IOB
42 | 243 OcHOBaHMsI: COCTaB, KiIacCU(HUKaIHsI, HOMEHKJIATypa 1 bubaunoreka ITOK https://m.edsoo.ru/ff0d67ca
43 | 244 [TonyueHne 1 XMMHUYECKHE CBOWCTBA OCHOBAaHHM 1 bubmuoreka LIOK https://m.edsoo.ru/ff0d67ca
44 | 245 Kucnotsl: cocTaB, knaccudukalys, HOMEHKIATypa 1 bubmuoreka LIOK https://m.edsoo.ru/ff0dfee2
45 | 246 [TosrydeHne 1 XMMHYECKHE CBOMCTBA KUCIIOT 1 bubmmnoteka LIOK https://m.edsoo.ru/ffOdfee2
a6 A Coumn (cpenne): HOMEHKIATYPA, CTIOCOORI MOTyueHH, 1 | Bubauoreka LIOK https:/m.edsoo.ru/00ad9474

XHMHUYECKHE CBOMCTBA
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24.8 [Ipaktudeckas padora Ne 6. Pemenue skcnepuMeHTaIbHbBIX
47 3a7a4 10 TeMe «OCHOBHBIC KJIACChl HEOPTaHUYECKUX 1 bubnuotexa I{OK https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
48 24.9 FGHGTI/I‘-IGCIiaﬂ CBSI3b MEXK/Y KJIaCCAMHM HEOPTraHUYECKUX 1 Bubnmotexa LIOK https://m.eds00.ru/00ad9a50
COCITMHEHUI
49 2.4.10 O060011IeHrEe U cCUCTEMATH3AIMS 3HAHUMA 1 bubmuoreka IJOK https://m.edsoo.ru/00ad9cb2
50 2411 KonTtponsnas padora Ne3 novT"eMe OcHOBHBIE KJIacChl 1 Bubmiorexa LIOK https://m.eds00.ru/00ad9ela
HEOPraHMYECKHUX COCTMHCHHIM
Paznea 3.
Iepuonnyecknii 3axkon u [lepuoanueckasi cucTeMa XUMHUYECKHX 15
ajiemenToB Jl. U. MenneneeBa. CTpoeHue aToMOB. XMMHYECKAS CBS3b.
OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE PeaKIINU
3.1 Ilepuoanyecknii 3axoH u Ilepuoanyeckas cucrema
xumudeckux ieMenToB [I. U. MenneneeBa. Ctpoenue 7
aroma
51 3.1.1 [TepBbie MOTBITKH KIACCU(UKAITUN XUMHUYECKUX SJIEMEHTOB. 1 Bubnmorexa [IOK https://m.edso0.ru/00ad9ffa
[ToHsiTHE O TPYNIIaxX CXOIHBIX JIEMEHTOB
59 3.1.2 [Tepunoanueckuii 3akon u [lepuoanueckas cuctema 1 Bubmiorexa LIOK https://m.eds00.ru/00ada52c
xuMmuueckux saeMmenToB . . Mengeneera
53 | 3.1.3 Ileproapl, TPYIIIBL, TIOATPYIIIIHL 1 bubmuoreka IOK https://m.edsoo.ru/00ada52c
54 | 3.14 Crpoenre atomoB. CocTaB aTOMHBIX sijiep. M30TommbI 1 bubmuoreka ITOK https://m.edsoo.ru/00ada342
55 3.1.5 Crtpoenue DIEKTPOHHEIX 000JI09€K aTOMOB 3JICMEHTOB 1 Bubmiorexa LIOK https://m.eds00.ru/00adashc
ITepuoanueckoii cucremsl J[. . Menneneena
56 3.16 XapakTepucTHia XHMHTACCROTO SIIEMCHTA O €10 1 | Bubanoreka IIOK https://m.edsoo.ru/00ada824
noJioxkeHuro B [lepuoamueckoit cucreme 1. 1. MenneneeBa
3.1.7 3Havenue [leproauueckoro 3akoHa Ui pa3BUTHS HAYKU H
57 npaktuku. JI. 1. MeHnneneeB — yu€Hbli, Mearor u 1 bubmmoreka IIOK https://m.edsoo.ru/00ada96e
IpaXkJITaHUH
3.2 Xumuyeckas cBsi3b. OKHCIUTEIBHO- 8
BOCCTAHOBHTEJbHbIE PeaKINu
58 | 3.2.1 DIEeKTPOOTPUIIATETLHOCTh AaTOMOB XMMHYECKHX 3JIEMEHTOB 1 bubmmnoreka LIOK https://m.edsoo.ru/00adaab8
59 3.2.2 HMoHHas XuMu4ecKas CBSI3b 1 Bubanorexa I{OK https://m.edsoo.ru/00adac34
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60 | 3.2.3 KoBasieHTHast OJIsIpHAsE XUMUYECKAs CBSI3b 1 bubmmoreka LIOK https://m.edsoo.ru/00adaab8
61 | 3.24 KoBasieHTHasI HEMOJIIPHAS. XMMUYECKasl CBSA3b 1 bubmmoreka LIOK https://m.edsoo.ru/00adaab9
62 3.2.5 Crenenn OKUCIEHUS 1 bubmuoreka IJOK https://m.edsoo.ru/00adae28
63 | 3.2.6 OKHCIIMTEIIbHO-BOCCTAHOBUTEIILHBIC PEAKIHH 1 bubnunoreka LIOK https://m.edsoo.ru/00adb076
64 3.2.7 OKMHCIINTEIN U BOCCTAHOBUTEIH 1 bubmuoreka I{OK https://m.edsoo.ru/00adb076
65 3.2.8 KonTtpoasHas padora Ne4 mo teme «CTpoeHue atoma. 1 Bubmiorexa LIOK https://m.eds00.ru/00adb4s6
XHUMHUYECKasi CBA3b»
66 Pe3epBHbIii ypok. O000IICHUE U CUCTEMATH3AIUs] 3HAHUN 1 bubaunoreka [IOK https://m.edsoo.ru/00adb33c
67 PesepBHbIii ypok. O000IICHUE U CHCTEMaTH3AIIUs 3HAHUIA 1 bubaunoreka 1IOK https://m.edsoo.ru/00ad9ch2
68 Pe3epBHbIii ypok. O600IICHUE U CUCTEMATH3AIUs] 3HAHUN 1 bubnunoreka [OK https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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9 KJIACC

Ne Kouu DJIeKTpOHHbIe NN (poBbIe
n/n Tema ypoka :eCTB o0pa3oBaTe/ibHbIE peCypChl
4acos
Pa3nes 1. BemecTBo U XMMHuyecKkue peakuuu 17
1.1 IloBTOpeHue u yriydJieHue 3HAHNH OCHOBHBIX pa3/1esoB Kypca 8 5
KJjiacca
1 111 [Tepnoanueckuit 3akoH. [Iepnoanueckas cucteMa XUMHYECKUX dJIEMEHTOB 1 bubnuoreka [JOK
JI. . MenpeneeBa https://m.edsoo.ru/00adb59e
2 1.12 3aKOHOMEPHOCTH B U3MEHEHNH CBOMCTB XUMHUYECKHUX JIEMEHTOB MEPBBIX 1 bubnuoreka [JOK
TpEX TIEPHOIOB https://m.edsoo.ru/00adb6b6
3 113 Knaccudukarus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB 1 bubmorexa I[IOK
https://m.edsoo.ru/00adb7e2
4 114 Bubl XUMUYECKO# CBSI3M M TUITHI KPUCTAJUTMYECKUX PEMIETOK 1 bubmorexa [IOK
https://m.edsoo.ru/00adbac6
5 115 Kontponbras padota Nel o teme «I[loBTopeHue u yriybaeHue 3HaHUH 1
OCHOBHBIX pa3/IesIoB Kypca 8 Kiacca
1.2 OcHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKHX PeaKkuuid 4
6 121 Knaccudukanus XuMUYeCKUX PEakii 1Mo pa3IndHbIM ITPU3HAKaM 1 bubmmorexa HOK
https://m.edsoo.ru/00adbcb0
7 122 [TonsiTHE O CKOPOCTH XUMHUYECKOH peakuuu. [loHATHE O TOMOT€HHBIX U 1 bubnuoreka [JOK
IeTEPOreHHBIX PEAKIHIX https://m.edsoo.ru/00adbe9a
8 1.2.3. [TonsiTHe 0 XUMHUYECKOM paBHOBEeCHH. DaKTOPHI, BIUSIONINE HA CKOPOCTh 1 bubnuoreka [JOK
XUMHUUYECKOH peakly U MOJ0KEHHEe XUMHYECKOTO PABHOBECHS https://m.edsoo.ru/00adc28c
9 1.24 OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIE PEAKIINU 1 Eubmiorexa TOK
https://m.edsoo.ru/00adcade
1.3 DIeKTPOINTHYECKAS TUCCONHANUA. XHMHYECKHE PeaKIIHH B pacTBopax | 8
10 13.1 Teopus snexTponuTHueckoil qucconnanuu. CuiabHble U ciadble 1 bubnuoreka [IOK
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AJICKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 132 Honnble ypaBHEHUS peakuuid 1 bubmorexa [TOK
yp peaKl https://m.edso0.ru/00add448
1.3.3 XVWMHUYECKUE CBOMCTBA KUCIIOT U OCHOBAHHI B CBETE MPEIICTABICHHIA 00 bubnuorexa [JOK
12 y 1 .
AIIEKTPOJIMTUYCCKOMN TUCCOIUAIINN https://m.edsoo.ru/00add5d8
13 1.34 XUMHYECKUE CBOMCTBA COJIEH B CBETE MpeACTaBIECHUN 00 1 bubnuorexa [JOK
AIIEKTPOJMTUYECKOMN TUCCOITHAIINN https://m.edsoo.ru/00add8b2
14 135 [TorsITHE O THAPOIU3E COJICH 1 bubmmorexa [TOK
AP https://m.eds00.ru/00add9d4
1.3.6 . bu6moreka [IOK
15 O06o01enre 1 cucTeMaTru3aus 3HaHUHA 1 https://m.edsoo.ru/00addd12
1.3.7 bu6moreka [IOK
16 [IpakTnueckas padorta Ne 1. «PemieHne skcriepuMeHTalIbHbBIX 3a/1aW» 1 https://m.edsoo.ru/00addbfa
1.3.8 KonTtponbHas padoTta Ne2 o TemMe «DIEKTPOTUTHYECKAs TUCCOIIHAIIHS. bu6moreka [IOK
17 1 )
XUMHUYECKUE PEAKIIMH B PACTBOPAX) https://m.edsoo.ru/00addecO
Paznen 2. HemeTanibl M MX coelMHEHUS 25
2.1 OO0uasi xapakTepuCcTHKA XMMUYeCKHX dJieMeHTOB VIIA-rpynnsl. 4
I'asiorensl
2.1.1 OO0mras XxapakTepUCTUKA raJOTeHOB. XMMHUYECKHE CBOMCTBA HA IPUMEPE bubnuoreka [JOK
18 1 )
XJ0pa https://m.edsoo.ru/00addfe2
2.1.2 XnopoBogopo. CossiHast KUCIIOTa, XAMUYECKUE CBOMCTBA, MOJyYCHUE, bubmmoreka [IOK
19 1 ;
[IPUMEHEHHE https://m.edsoo.ru/00ade104
2.1.3 [Ipaktuueckas pabora Ne 2 o teme «llomyyeHne coasHOM KMCTOTHI, bubnuoreka [JOK
20 . 1 }
u3y4yeHue e€ CBOMCTBY https://m.edsoo.ru/00ade348
21 214 Brruncnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIUi, €ClIi OJTUH U3 1 bubnmoreka [JOK
peareHTOB JaH B H30BbITKE https://m.edsoo.ru/00ade488
2.2 O01mast XapakTepuCTHKA XUMHYeCKHX 31eMeHTOB VIA-rpynnel. Cepa n

eé coequHEeHU S
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2.2.1 bubnuoreka [IOK
22 OOmast xapakTepucTruka 3meMeHToB VIA-rpymisr https://m.eds00.ru/00ade64a
2.2.2 AmnoTpornHbie MoupUKauK cepbl. HaxoxieHue cepbl U e€ CoeTMHEeHUH B bubnuorexa [JOK
23 . ;
npupoie. XMMHYECKUE CBOMCTBA CEPbI https://m.edsoo.ru/00ade64a
24 2.2.3 CepoBonopo, cTpoeHue, (pu3nyeckue U XUMUIECKHE CBOMCTBA bubmorexa HOK
’ ’ https://m.edsoo.ru/00ade802
o5 2.2.4 Oxcuppl cepbl. CepHast KUCIIOTa, (PU3HUECKHUE U XUMUYECKHE CBOWCTBA, bubnuoreka [JOK
MPUMEHEHUE https://m.edsoo.ru/00adea28
2.2. XHUMHYECKH KIIMH, JICXKAITUE B OCHOBE MPOMBIIILJIEHHOTO CIT
26 ¥ nonyqe:l:/m Serlf))fi); KI/I’CJJ:STB?HIXI/IGMI/I?I(;C(IZOZ sell)l?p%HeEiIe (?K;y;;gz?:ﬁ bubmorexa IOK
’ https://m.edsoo.ru/00adec8a
Cpebl COSMHEHUSIMH CEPBI
27 2.2.6 BrrunciieHne MaccoBoil 10JIM BbIXOJa TPOAYKTA PEaKIIHU bubmmorexa HOK
https://m.edsoo.ru/00adec8a
2.3 OO0mast XapaKTepuCTHKA XMMHYECKHX 3J1eMeHTOB VA-rpynnbl. A30T,
dochop u ux coennHeHus
28 2.3.1 OO6mras xapakTepucTuka 371eMeHTOB VA-rpynibl. A30T, pacipoCTpaHEHHE bubnuorexa [JOK
B IpHpoJie, GU3NIECKHE U XUMHUYCCKHE CBOMCTBA https://m.edsoo.ru/00adeea6
29 2.3.2 AMMHaK, ero pu3nvdecKue 1 XUMUIECKHUE CBOMCTBA, MOJTYICHHE U bubmuorexa [JOK
[IPUMEHECHHE https://m.edsoo.ru/00adf004
30 2.3.3 [Ipaktrueckas padota Ne 3 mo teme «Ilonyyenne ammuaka, U3y4eHUE €ro bubnuorexa [JOK
CBOMCTBY https://m.edsoo.ru/00adf180
31 2.34 A30THas KUCI0Ta, €€ (PU3NIECKUEe U XUMHYECKHE CBOMCTBA bubmorexa [IOK
’ https://m.edsoo.ru/00adf306
2.3.5 Hcnons3oBaHWE HUTPATOB M COJICH aMMOHUS B KAUECTBE MUHEPAIbHBIX
32 ynoOpeHuit. XuMHUYeCcKOe 3arpsi3HEHHE OKPYXKAIOIIeH Cpeibl bubmorexa HOK
' https://m.edsoo.ru/00adf518
COEJIMHEHUSIMH a30Ta
33 2.3.6 ®ocdop. Oxenp pocdopa (V) u pochopHnas kucnora, pusnueckue u bubnuoreka [IOK
XMMHUYECKHE CBOWCTBA, TOJyYCHHUE https://m.edsoo.ru/00adf68a
34 2.3.7 Hcnons3oBanue ¢pochaToB B KauecTBE MUHEPAIbHBIX yI00pEHUH. bubnuorexa [IOK

3arpsi3HeHue NPUPOTHON cpeabl pochaTamu

https://m.edsoo.ru/00adfc20
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24

O0mas xapakTepucTHKAa XUMHYECKHUX 3J1eMeHTOB |VA-rpynnsl.
Yriepoa u KpeMHMIi, U HX COeIMHEHUS

35 24.1 VYraepon, pacipocTpaHeHHe B TPUPOJE, GU3NIECKHAE U XUMHUECKHE 1 bubnuorexa [JOK
CBOMCTBa https://m.edsoo.ru/00adfd9c
36 24.2 Oxcunpl yriaepoaa, ux (pusndeckue u XMMHUYECKUEe CBOMCTBA. 1 bubnuorexa [JOK
Dkosiornyeckre mpooJIeMbl, CBSI3aHHbIE ¢ OKCHI0M yriepoja (1V) https://m.edsoo.ru/00adfebe
37 2.4.3 VYronpHas KUCIIOTA U €€ COJIH 1 Eggg?/ﬁzlaicﬂ%/omooesc
38 24.4 [IpaxTueckas padota Ne 4 no Teme "llomydyeHue yriekuciaoro rasa. 1 bubnuoreka [JOK
KauecTBeHHast peakiiusi Ha kKapOoHaT-HOH" https://m.edsoo.ru/00ae027e
39 245 [lepBoHauanbHbIE TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O 1 bubnuoreka [JOK
COEIMHEHUSX yriiepoaa https://m.edso0.ru/00ae054e
2.4.6 . bu6moreka [IOK
40 Kpemuii 1 ero coeHeHus . https://m.edsoo.ru/00ae080a
a1 2.4.7 [TpakTrueckas padota Ne 5. Permenue skcriepuMeHTaIbHBIX 33/1a4 110 TEME 1 bubnuorexa [JOK
«BaxkHelmre HeEMETAUTbl U UX COCIINHEHUS» https://m.edso0.ru/00ae0bf2
42 2.4.8 KontponbHas padota Ne3 o reme «BaxkHeline HeMeTauIbl U UX 1 bubmuorexa [JOK
COCITMHEHHSD) https://m.edsoo.ru/00ae0el8
Paszgen 3. Meraliibl 1 MX COeIMHEHUSH 20
3.1 OO0mue cBOlicTBa METAJLIIOB
3.1 OO01as XxapakTepUCTUKa XUMUYECKHX DJIEMEHTOB — METAJJIOB. ) Bubmiorexa LIOK
43 Mertannuueckas CBsI3b U METAUIMUECKask KPUCTAIIMYECKas PEeIIETKa. 1 https://m.eds00.ru/00ae103e
du3nyecKue CBOMCTBa METAIJIOB — '
44 3.1 XHUMHYECKUE CBOMCTBA METAJUIOB. DJIEKTPOXUMUYECKUH Psijl HAIPSIKEHUN 1 bubnuoreka [JOK
METaJLIOB https://m.edsoo.ru/00ae1156
3.1 O61ue crnocoObl MOTY4YeHUS MeTa/LI0B. Cnnassl. Berancnenus no Bubmiorexa IIOK
45 YpaBHEHUSM XUMHUYECKUX PEaKIUi, €ClIM OJUH U3 PEareHTOB COACPIKHUT 1 https://m.eds00.ru/00ae1156
IpUMecH T '
46 31 [TonsTHE O KOPPO3UM METAIIIOB 1 bubnuorexa [IOK
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https://m.edsoo0.ru/00ae1278

3.2 BaxHeiinue MeTaJIbl M UX COeTUHEHUS 16
3.2.1 bu6mmoreka [{OK
47 Llenotreie metas https://m.edsoo.ru/00ae14b2
48 3.2.2 OKCHUIBI M THAPOKCHUIBI HATPHS U KAJIHAS bubmmorexa [TOK
g P A P https://m.edsoo.ru/00ae14b2
49 3.23 [[lemrouyHO3eMeTbHBIC METAIUTBI — KAIbIIMN U MarHui bubmorexa HOK
B https://m.edso0.ru/00ae15e8
50 3.24 Baxneime coeTMHEHNS KaTbITUS bubmorexa [TOK
4 B https://m.edsoo.ru/00ae15e8
51 3.2.5 O06o00meHre 1 CHCTEMAaTH3allis 3HAHUH
52 3.26 JKéctkocTh BOMIBI M CLIOCOOBI €€ yCTpaHEHUS bubmorexa I[IOK
g yerp https://m.edsoo.ru/00ae1886
3.2.7 [IpakTrueckas padota Ne 6 mo Teme "XKECTKOCTh BOJIBI 1 METOIBI €€ bu6moreka [IOK
53 " :
yCTpaHEHUs https://m.edsoo.ru/00aelae8
3.2.8 . bu6mmoreka [JOK
>4 Amomumnii https://m.edsoo.ru/00aelc64
55 3.2.9 AmMdoTepHbIe CBOMCTBA OKCH/IA U THIPOKCHUIA bubmmorexa LIOK
p g P A https://m.edsoo.ru/00aelc64
3.2.10 bubnuoreka [JOK
56 Keneso https://m.edsoo.ru/00ae1d86
3.2.11 bubnuoreka [JOK
57 Oxcupl, ruapokcupl U cosn sxenesa (1) u xxenesa (111) https://m.eds00.ru/00ae35e6
58 3212 O00011IeHNE U CUCTEMATH3ALMS 3HAHUN
59 3.2.13 IIpaktuyeckas padota Ne 7. Pemenue skcrepuMeHTalIbHbIX 337a4 110 TeMe bubnuoreka [IOK
«BaxHelnne MeTaJuIbl U UX COSTUHEHUSY https://m.edsoo.ru/00ae3de8
60 3.2.14 Brruncnenus no ypaBHEHUSIM XUMHUECKUX PEaKLUi, €CIIM OJUH U3 bubnuorexa [IOK

PCarcHTOB IaH B M30BITKE HIIH COACPIKUT TPHUMCCH. Brrunciaenus maccoBoit

https://m.edsoo.ru/00ae1750
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JA0JIM BbIXOJa IMPOAYKTa pCaKIn

3.2.15

61 O06o01IeHre 1 cHCTeMaTU3alus 3HaHU N 1
62 3.2.16 KonTtponsHas padora Ne4 o teme «BaxxHeHIIIIe METAIIIBI U UX 1
COCITMHEHUS)
Paznen 4. Xumus u oKpy»kamonas cpeaa 3
4.1 XuMHSA U OKPYKAKIIAs cpeaa
63 411 BemecTBa 1 MaTepualibl B IOBCEHEBHOM KU3HU YEIOBEKA 1 bubmmorexa [TOK
= p A m https://m.edso0.ru/00ae3f50
64 412 XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH CpeIbl 1 bubmorexa I[TOK
P Py’ arottient cped https://m.edso0.ru/00ae4270
65 413 Ponp xumuu B perieHny 5K0JI0THYeCKUuX MpoodaemM 1 bubmorexa [TOK
https://m.edsoo.ru/00ae4270
. o bu6moreka [IOK
66 PeseprubIit ypok. O6001IeHNE U cCHCTeMaTH3alHsl 3SHAaHUH 1 https://m.edsoo.ru/00ae0d0a
. o bu6moreka [IOK
67 PeseprubIit ypok. O6001IeHNE U cCHCTeMaTH3alHsl 3SHAaHUH 1 https://m.edsoo.ru/00adb33c
. o bu6mmoreka [JOK
68 PesepBHbIit ypok. O600IIEHNE ¥ CHCTEMAaTH3aIMs 3HAHUN 1 https://m.eds00.ru/00ad9ch?
OBILEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME
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