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HOACHUTEJBbHASA 3AIIUCKA

[IporpamMma 1o XMMHUM Ha YpOBHE OCHOBHOI'O 00111ero 00pa3oBaHUs COCTaBIEHAa Ha OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOEHMS OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOI'O
oOuiero oOpaszoBanusi, npexacrapieHHbix B I'OC OO0, a Taxke Ha OCHOBE (enepaybHOI
paboueil mporpaMMbl BOCIIUTAHUS U C YU4ETOM KOHIIETILMHU MpenojaBaHus y4eOHOro mnpeaMeTa
«Xumus» B o0Opa3oBaTesbHbIX opranuzanusx Poccuiickoil @eneparui.

[Iporpamma mo XuMuM JHa€T MpEACTaBICHHE O IENsAX, OOIIeld cTpareruu OOy4YeHHs,
BOCIIMUTaHHUSI W Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMH YYEeOHOTrO TIpeIMeTa, YCTaHaBIMBACT
o0s13aTeNIbHOE MPEAMETHOE COJIepKaHKe, MpelyCMaTpUBaeT pacipeesieHHe ero mo Kjiaccam u
CTPYKTYPHUPOBaHHE TI0 pa3jesiaM B TeMaM MPOrpaMMBbI 10 XUMHUH, OMPEIENIIeT KOJINIeCTBEHHBIC
U KayeCTBEHHBbIE XapaKTEPUCTHKH COAEP)KAaHUS, PEKOMEHIYEMYIO IIOCIIe0BaTEIbHOCTh
M3YYEHUS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JTOTUKH Y4eOHOTO
mpoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaromuxcs, onpeaenseT BO3MOKHOCTH NpeaMeTa s
peanuzanuu TpeOOBaHUM K Pe3yJIbTaTaM OCBOSHHUS OCHOBHOM 0Opa30BaTEIHbHOM MPOrpaMMBbl HA
YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHus, a TakKe TpeOOBaHUN K pe3ybTaTaM 00yYeHHUS XUMHUU
Ha YpOBHE Leled MH3ydeHus IMpeaIMeTa M OCHOBHBIX BHUAOB Yy4e€OHO-IIO3HABATEIBbHOU
JeSITETbHOCTH 00yYaloIIerocs 0 OCBOCHUIO yUYEOHOTO COlepIKaHUS.

3HaHUE XUMHH CIYXKUT OCHOBOM i (POPMUPOBAHUS MUPOBO33PEHUS 00YUaIOLIErocs, €ro
MIPEICTABICHUH O MAaTEPUAIBHOM E€IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMBIC XUMHEH
MIPEICTABIEHHS O B3aUMOIPEBPALEHUAX YHEPTUU U 00 IBOJIIOLIMU BELIECTB B MPUPOJIE, O MyTAX
pemieHust TI00aNBHBIX TMPOOJIEM YCTOHYMBOTO Ppa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
9HEPreTUYECKOH, MUIIEBOM 1 3KOJIOrMUecKoi 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peaqu3alil BO3MOXHOCTEH [ caMopa3BUTHs U (OpPMHUPOBaHUS
KYJIBTYpBI JIMYHOCTH, €€ 0011ei U (PyHKIMOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBILIUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB  HMX  CAMOCTOSITENBHOW  y4eOHOW  NeSATeNbHOCTH,  JKCIEPUMEHTAIBHBIX U
UCCIIEZIOBATENIbCKUX YMEHUM, HEOOXOAMMBIX KaK B IIOBCEJIHEBHOM JKM3HM, TaKk U B
npodecCHOHABHOM JIeATETPHOCTH;

3HaKOMHUT €O cleuu(pUKOd HAyyHOrO MBIIUICHHS, 3aKJIaJbIBAa€T OCHOBBI 1IE€JIOCTHOIO
B3IJIs1/1a HA €UHCTBO MPUPOJIBI U YETIOBEKA, SBISIETCS OTBETCTBEHHBIM ATArioM B ()OPMHUPOBAHUHT
€CTECTBEHHO-HAYYHOH IPaMOTHOCTH 00YYatOLIUXCS;

CHocoOCTBYeT (OPMHUPOBAHUIO I[IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSM, K TPUPOJIE, K 4YEJIOBEKY, BHOCHUT CBOH BKJIaJ, B 3KOJOIMYecKoe oOpazoBaHHE
oOyyJaromuxcs.



JlaHHble HampaBieHHUs B OOYYEHMH XMMHU O0ECHEUMBAIOTCS CHELU(UKON comep)kaHus
y4eOHOro npeaMeTa, KOTOPBIM SABISAETCA IEJAarOrM4ecKd aJalTUPOBAHHBIM OTpa)KEHUEM
0a30BOI1 HAyKN XMMMHU Ha ONpeAEIEHHOM dTarne e€ pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0OIIEro 0O0pa3oBaHUS OPUEHTHPOBAH Ha OCBOCHUE
00y4aroIKUMHUCS CUCTEMBI NI€PBOHAYAIBHBIX MOHATHH XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUH U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX IOHATUN OPraHUYECKON XUMUH.

CrpykTypa cojaepkaHusl IPOrpaMMbl MO0 XUMHM C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usyueHuro. Coaep’kaHUE CKIAIbIBAETCS M3 CHUCTEMbl MOHATUH O XMMHUYECKOM
3JIEMEHTE M BEIIECTBE M CHUCTEMbI MOHATHH O XuUMHMYeckod peakuuu. OOe 3TH CHUCTEMBI
CTPYKTYPHO OPTraHM30BaHbl 10 INPUHLHUILY IIOCJIEIOBATEIbHOIO PAa3BUTHs 3HAHWKW HAa OCHOBE
TEOPETUYECKHUX IIPEJICTAaBICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHUS] KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XMMUY;

— YUYEHHS O CTPOEHUH aTOMa U XUMUYECKOH CBSI3H;

— MpeCTaBICHUH 00 IEKTPOIUTHUECKON TUCCOIMALINN BEILIECTB B PACTBOPAX.

Teopernueckue 3HaHUSA PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCJIEIOBATEIBHO OT OJHOIO YPOBHSI K Jpyromy,
BBINOJHSAS (YHKUMU OOBSICHEHHS] M IMPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH
MIPAKTUYECKOr0 MPUMEHEHMS U MTOJTyYEHUS N3y4aeMbIX BELIECTB.

OcBoeHHe NpOrpaMMbl IO XUMHUH CIIOCOOCTBYET (POPMHUPOBAHMIO IPEACTABICHUS O
XUMUYECKOM COCTaBIAIOIIEH HAYYHOM KapTUHBI MHUPA B JIOTHKE €€ CUCTEMHOH IIPUPOIBI,
LIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HaHHIO M METOAaM MO3HaHUS B Hayke. M3yueHune XxuMuun
MPOUCXOIUT C TPUBJICYCHHEM 3HAHUM M3 paHee U3YyYEHHBIX YYEOHBIX MPEIMETOB:
«Oxkpyxarommii Mup», «buonorus. 5—7 kinacced» u «Pu3nka. 7 KI1ace».

[Ipu u3yueHnn XUMUU TPOUCXOIUT (HOPMUPOBAHHE 3HAHUI OCHOB XUMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUUECKON JESATEIbHOCTH YeJIOBEKa U KaK OJIHOTO
13 KOMIIOHEHTOB MHUPOBOU KYJbTYpbI. 3ajauya y4eOHOro mpeaMera COCTOMT B (popMupoBaHUU
CHUCTEMbl XMMMUYECKUX 3HAHUN — BaXHEWIIMX ()aKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKUX
MIOJIOKEHUH, JOCTYHHBIX OOOOLICHHH MHMPOBO33PEHUECKOTO0 XapakTepa, s3blKa HAyKH, B
PUOOLIEHUN K HAyYHBIM METOJIaM IO3HAHMsI IPH U3YUEHUH BEILECTB U XMMHUYECKUX pPeakLuii, B
(GOpMHUpPOBAaHMM W Pa3BUTHM IIO3HABATEIbHBIX YMEHHMH M HMX MPUMEHEHHMH B Y4eOHO-
MI03HABATEIBHON M y4eOHO-UCCIe10BATENbCKON AEATENbHOCTH, OCBOCHUU IPaBUil 0€30IacHOro
o0paleHNs C BeIECTBAMU B TIOBCEAHEBHON KU3HH.

[Ipy u3ydeHMH XMMHMH Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHUE
MIPUOOPENHN TaKUE LIETH, KaK:

— (opMHUpPOBAHHME MHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CAaMOCTOSITCIILHOMY TPHHATUIO PEUICHWH, CIOCOOHOM aJanTHpOBATHCS K
OBICTPO MEHSIOIINMCS YCIOBUSIM KU3HY;

— HamnpaBJICHHOCTh OOYYEHHS Ha CHCTEMaTH4ecKoe mpuoOiieHne oOydarommxcs K
CaMOCTOSITENIBHOM ~ ITO3HABaTEJIBHOM  JEATENbHOCTH,  HAy4YHBIM  METOJaM  IO3HaHUA,
(hOpMHUPYIOIIUM MOTHBAIIHMIO U PA3BUTHE CTIOCOOHOCTEH K XUMUM;

— obecreyeHue YCIOBHH, CIIOCOOCTBYIOIIMX HPUOOPETEHUIO0 OO0YYarOIMMMCS OIIbITa
pa3HoOOpa3HOW JAESTENbHOCTH, MO3HAHUS M CAaMOIO3HAHHWS, KIHOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIHI), UMEIOLINX YHUBEPCAIbHOE 3HAYCHHE JJIS1 Pa3IMUHBIX BUJOB JESTEIbHOCTH;

— ¢gopmupoBanue o01Iel QYHKIIMOHATHHONH U €CTECTBCHHO-HAYYHOW TPAMOTHOCTH, B TOM
qucie YMEHUH OOBACHATh M OLEHHMBATH SIBJICHUS OKPY)KAIOLIEr0 MHpa, MCIOJB3Yysl 3HAHHUS U
OTBIT, TIOJIyYEHHBIE MPH W3YYEHUH XHMHH, TMPUMEHATh WX NpPH PEHICHHH TpodieM B
IIOBCEHEBHOM KU3HU U TPYAOBOM AESITEIbHOCTH;

— (GopmupoBaHue y 00y4yaroumxcs T'yMaHUCTUYECKUX OTHOUICHHM, TOHUMaHUS [IEHHOCTH
XMMHUYECKHX 3HAHUU JJ1 BBIPAOOTKU SKOJIOTMYECKH 1LI€JIeCOO00Pa3HOTr0 MOBEJACHUS B OBITY U



TPYJAOBON JEATEIBHOCTH B LEISIX COXPAHEHHsI CBOETO 3I0POBbSl U OKPYXaloel MpUpOIHOU
Cpelibl;

— pa3BUTHE MOTHBAIMH K O0yUEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETIOBEYECKHX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npoduss ¥ HaNpaBICHHOCTH JalbHEHIEro o0yueHusl.

OO1ee yuciio 4acoB, OTBEACHHBIX I M3YUYCHUS XUMHH Ha YPOBHE OCHOBHOTO OOIIEro
obOpasoBanusi, cocTaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezlen0), B 9 kiacce — 68
4yacoB (2 yaca B HE/CIIO).

COJEP)KAHUE OBYYEHUA

8 KVIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHSA

IIpenmer xumuu. Ponb XumMum B KM3HM uelnoBeKa. XHMHSA B CHCTEME HayK. Tema u
BemecTBa. PuU3NUECKHe CBOMCTBAa BEIIECTB. ArperaTHoe cocTosiHue BeulecTB. [loHsTHE O
MeToJlaxX MO3HaHus B XMMUU. UncTele BemecTBa U cMecH. CriocoObl pa3iesieHns cMecei.

ATOMBI W MOJIEKYJIbl. XUMUYECKHE 7yIeMEHTbl. CHUMBOJIBI XHMHUYECKUX DJIEMEHTOB.
IIpocTeie 1 cnoXHbBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHHUE.

Xumunyeckass @opmyna. BaneHTHOCTP aTOMOB XHMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENBbHAsA aToMHas Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 107151 XMMUYECKOTO 3JIEMEHTa B COETUHEHUH.

KomnuectBo BemectBa. Monb. MomsipHas macca. B3aumocBsA3p KoJnM4ecTBa, Macchl U
yHclia CTPYKTYpPHBIX €IMHHUIL BenecTBa. PacuéTsl mo opmynamMm XUMHUYECKUX COETUHEHUI.

du3nyeckue U XMMHUYECKHUE SBICHUS. XUMHUYECKas peakius U €€ INPU3HAKU. 3aKOH
COXpaHEHMs MAacChl BelllecTB. XuMuueckue ypaBHeHus. Kiaccudukanms XuMUUECKUX peakiuii
(coenuHeHMs, Pa3IOKEHMs, 3aMeIIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO C XMMHMYECKOW MOCYJIOH, MpaBUiIaMu pabOThl B J1a0OpaTopuu M MpHEMaMu
oOparmeHust ¢ 1abopaTOpHBIM O0OpPYAOBaHUEM, M3YYCHHE M OINMHCAHHE (PU3NYECKUX CBOMCTB
00pa3I0B HEOPraHMYECKUX BEIIECTB, HAOMI0ACHNE (PU3NUECKUX (TUIaBJICHHUE BOCKA, TassHUE JIbJA,
pacTUpaHue caxapa B CTyIIKE, KUIIEHUE M KOHJEHCAIUsl BOJAbI) U XUMHUYECKUX (TOpPEHUE CBEYH,
MIPOKAJIMBAHUE METHON MPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KUCIOTON) SBJICHUN, HaOII0JeHHE
U ONUCaHME IPHU3HAKOB NPOTEKaHMS XMMHUYECKHX peakuuil (pasjlokeHHe caxapa,
B3aMMOJIEICTBUE CEPHON KHMCIIOTHI C XJIOpUIOM Oapusi, pasioxeHue ruapokcuaa Meau (II) mpu
HarpeBaHWM, B3auMoJeicTBHE Xkene3a ¢ pacTBopoM coinu menu (II), usyuyenme cnocoGoB
pasfeneHus CMeceil: C IMOMOINbI0 MarHuTa, (QWIBTPOBAaHHWE, BBIIAPUBAHHUE, JAUCTHILISAINA,
xpomarorpadus, TNpPOBEICHHE OUYUCTKM IOBAPEHHOH coJIM, HaONIOJIEHUe U ONHUCAHHE
pe3yNbTaTOB IPOBEIEHUS OIbITA, WUIIOCTPUPYIOIIEIO0 3aKOH COXPAaHEHUS MAacChl, CO3/IaHUE
MoJieel MOJIeKy (I1apOCTEPHKHEBBIX).

BaHeiiumne npeacTaBuTe M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech rasos. CocraB Bo3gyxa. Kuciaopon — 37I€MEHT M IIPOCTOE BEIIECTBO.
Haxoxxnenne xuciiopona B mpupoze, GU3ndeckue U XMMHUIECKHUEe CBOMCTBA (PEaKIK TOPEHUs).
Oxcunpl. Ilpumenenue xkucinopoga. CrnocoObl NHOJTy4deHHs KHCIopoJa B JIabopaTopuu U
npombIuieHHOCTH. KpyroBopoT kucimopona B mpupojge. O30H — aUIOTPOIHAs MOTUBUKAIHS
KHCIIOPOAA.

TermnoBoil 3G ¢deKT XUMHUYECKOW peaKIuu, TEePMOXUMHUYECKHE YpaBHEHHs, 3K30- W
SHAOTEPMHUUYECKHE pEaKUuu. TOINIMBO: yrojib M MeETaH. 3arpsA3HEHHE BO3[yXa, YCWICHHE
apHUKOBOIo 3¢ (deKTa, pazpylLIeHHe 030HOBOTO CJIOSI.

Bonopon — »snemeHT M mpocroe BemecTBo. Haxoknenue Boaoposa B NPUPOZE,
(u3nueckre u XUMHUYECKUE CBOWCTBA, IPUMEHEHHUE, CII0CO0bI MmostydeHus. Kucinotel u comnu.



Mounsipabiii 00BEM ra3oB. Pacu€Thl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pacrBoputrens. PactBopbl. HacelmeHnsle u
HEHACBIIICHHBIE PacTBOpPbI. PacTBOpHMMOCTH BellecTB B BojJe. MaccoBasi 10Js BELIECTBA B
pactBope. Xumudeckue cBorcTBa BojJbl. OcHOBaHMs. Pojib pacTBOpPOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoze. 3arpsA3HEHUE NPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHeHuid. Oxcuapl. Knaccudukanus OKCHIIOB:
coneobOpa3yroriue (OCHOBHBIC, KHCIOTHBIC, aM(OTepHBIC) U HecoeoOpasyomue. HomeHnkmatypa
okcu0B. Du3nyeckre U XUMUYECKHE CBOMCTBA OKCHIOB. [lomyuenue okcuaoB.

OcHoBanms. Krnaccudukanuss OCHOBaHMN: IIEIOYM W HEPACTBOPUMBIC OCHOBAHHUSI.
Homenkiarypa ocHoBanuil. @u3nuecKMe M XMMUYECKUE CBOWCTBA OCHOBaHUU. llomyuenwue
OCHOBaHHII.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kuciaor. OU3ndeckue U XUMHYECKUE
cBoiicTBa kucaot. Psg aktuBHoctu metawioB H. H. bekerosa. [lonydyenue Kucior.

Comu. Homenknatypa coiseil. @Pu3znueckue U XUMHUYECKUE CBOMCTBa coiieid. [lomyuenue
COJIEH.

I'eneTnyeckas cBsI3b MEXKIYy KlacCaMU HEOPraHUYECKUX COCTMHEHHM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpEJEICHHE COJIepPKaHusl KUCIOpo/ia B BO3yXe, MOJyYeHHe, cobupaHue,
pacrio3HaBaHUWE U HM3YyYECHHE CBOMCTB KHCJIOPOJla, HAOJIOJEHHWE B3aUMOJCHCTBUS BEIIECTB C
KHCIIOPOJIOM M YCJIOBHSI BOZHUKHOBEHUS U MPEKpAIICHUs TOpeHus (Tmoxkapa), 03HAKOMIICHUE C
oOpas3aMu OKCHIOB W OIMCAaHME HMX CBOWCTB, MOJIy4eHHE, coOMpaHue, paclio3HaBaHUE U
M3y4YeHHE CBOMCTB BOJopofa (ropeHue), B3auMojencTBue Bojopona c¢ okcugoMm wmeau (II)
(BO3MOXHO HCTIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOIIOeHHE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Monb, uccnenoBaHne OCOOCHHOCTEH pPAacTBOPEHHUS BEUIECTB C PA3IUYHON PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JO0JIEH pacTBOPEHHOIO BEIECTBA,
B3aUMMOJICHCTBUE BOABI C MeTa/ulaMu (HaTpueM U KalbliueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEpPHUANIOB), UCCIe0BaHHe 00pa3I[0B HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJIIO/ICHNE W3MEHEHHS] OKPAcCKU WHIUKATOPOB B PACTBOPAX KHUCIOT U INENOYeH, M3ydeHHE
B3auMozeicTBus okcuaa meau (II) ¢ pacTBopoM cepHO#Ml KHCIOTHI, KHUCIOT C MeETalIaMH,
peakuuil HEeWTpanu3aluM, I[OJy4YCHUE HEPACTBOPUMBIX OCHOBAHUHM, BBITECHEHHE OJHOIO
MeTajula IPyTUM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeiimne
KJIaCChl HEOPTAaHUYECKUX COCTMHEHUID.

Iepuonuveckuii 3axkoH u Ilepuoanmyeckasi cucrema xummuyeckux 3jaemeHtos . W.
MemnpaesieeBa. CTpoeHne aToMOB. XUMH4YeCKas ¢BsA3b. OKUCINUTEIBLHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBble TOMBITKA KIACCU(UKANMA XUMHYECKHX JJIEMEHTOB. [loHsATHE O Tpynmax
CXOIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIETIOYHO3EMENbHBIE METAJUIbI, TaJOTeHbl, HHEPTHBIE Ta3bl).
DJIeMEHTBI, KOTOpBIe 00pa3yIoT aM(OTepHbIE OKCUIBI i THIAPOKCHIBI.

Ilepuonuueckuii 3akoH. Ilepuomuueckas cucrtema XuMmuueckux i3nementoB JI. U
MenneneeBa. KopoTkomepuonnas u anuHHONepuogHas ¢opMmbl [lepuogudeckoid CUCTEMBI
xumuueckux dsemeHToB J[. M. Menneneesa. Ilepuonst u rpynmsl. Dusznueckuid CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOa U TPYIIIIHI JJIEMEHTA.

Crpoenue artomoB. CocraB aromMHbIX snep. HM3ortombl. Onexrponsl. CTpoeHHe
3JICKTPOHHBIX 000JIOYEK aTOMOB MepBhIX 20 XUMHUUYECKUX 37eMeHTOB [leproaudyeckoil CUCTEMBI
J. W. MengeneeBa. XapakTepUCTHKAa XHWMHUYECKOTO 3JEMEHTAa IO €ro IMOJIOKEHUI0 B
[Tepnonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUS pajuyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUTMYECKUX CBOMCTB 1O TPYIIIIaM | IEPHUOIaM.

3unauenue [leproaunyeckoro 3akoHa u llepuognueckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUISl pa3BUTUA Hayku U npakTuku. J[. . MenneneeB — y4€Hblil U rpakIaHUH.



Xumuueckas CBS3b. KoBanentnas (nonsipHas u HEMoJIsIpHas) CBA3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUUECKHUX JIEMEHTOB. MIoHHAas CBA3b.

Crenenb  okucieHus. OKHUCIUTENBHO-BOCCTAHOBUTENbHbIE  peakuuu. IIpoueccsl
OKHCJIEHUS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB BEIIECTB METAUIOB M HEMETaIOB, B3aUMOCWCTBUE THUAPOKCHIA
LMHKAa C pacTBOpaMU KHCIJIOT M ILEJIOYEH, MPOBEACHUE OINbBITOB, WILIIOCTPUPYIOMIMUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI (TOpEHUE, PEaKLIUU PA3JI0KEHUS, COCTUHEHUS).

Mescnpeomemmnuie céasu

Peanuzamust MeXnpeAMETHBIX CBS3EH MPHU M3yUYEHUH XMMUU B 8 KJIACCE OCYIIECTBIISCTCS
yepe3 HCIHOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TIOHATUH, TaK U TOHATHIA,
SIBJISTFOLLIMXCSI CHCTEMHBIMHU JIJIS OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHATHS: HAy4YHbIH (aKT, THUIOTE3a, TEOPHs, 3aKOH,
aHalM3,  CHUHTE3,  KilacCupuKauus,  MNEPUOJUYHOCTb,  HAOJIOJEHUE,  DKCIEPHUMEHT,
MOJIETMPOBAaHUE, U3MEPEHHE, MOJIEIb, SBICHHE.

®dusnka: Marepus, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIWA, W30TOIIbI,
pPaZMOaKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsll, BEIIECTBO, Telo, O0BEM, arperaTHoe
COCTOSIHME BEIIECTBa, ra3, (HU3WYECKHE BEIMYMHBI, CIMHHIIBI U3MEPEHUS, KOCMOC, TUIAHETHI,
3BE3161, ComHIIE.

buonorust: potocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, rtumpochepa, MHUHEpadbl, TOPHBIE TOPOJBI, TOJE3HBIC
HCKOIaeMble, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo u xXuMu4yeckasi peakiusi

[lepuonnuecknii 3akoH. Ilepuommueckas cucrema XuMHUecKux dyemeHtoB JI. U
MenpaeneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHHUHM CBOMCTB XHUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJAOB, Kalus, KalbLUs U HUX COCAUHEHUH B COOTBETCTBUM C
MOJIOKEHUEM 3JIEMEHTOB B [leprnoinueckoli cucteMe U CTpOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBS3M. THIBI KPUCTAIIIMYECKHUX PpEHIETOK,
3aBUCHMOCTh CBOMCTB BEIlECTBA OT TUINA KPUCTALIMYECKONM PEMIETKM M BHJA XUMHUYECKOU
CBSI3HU.

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKHUX BEIICCTB. XUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCAILMXCS K Pa3IMYHBIM KJaccaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBS3b HEOPraHUYECKHUX BEILECTB.

Krnaccupukanuss XUMUYECKUX peakiuil Mo pa3InIHbIM MpH3HAKaM (IO YUCITY U COCTaBY
y4acTBYIOUIMX B pEaKklIuu BEHIECTB, MO TEIJIOBOMY 3(PQeKkTy, M0 H3MEHEHHIO CTeleHen
OKHUCJICHUST XUMUYECKUX DIIEMEHTOB, MO0 OOPAaTUMOCTH, IO YYACTHIO KATaIM3aTopa). DK30- H
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[lonsatne o cxopoctn XxuMu4eckoil peakiuu. [loHsTHe 00 0OpaTHMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstume o
katanmuze. [loHsTHe O XWMHMYECKOM paBHOBeCHMH. DakKTOPHI, BIHUSIONIME HA CKOPOCTh
XUMHUYECKON PEaKLUU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCANTENBbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUU, 3JIEKTPOHHBIM OajJaHC OKUCIMTEIbHO-
BOCCTAHOBUTEIbHOM peakuuu. COCTaBI€HUE YPABHEHUH OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a AIEKTPOHHOIO OalaHca.

Teopust 3NEKTPOIUTUYECKON AUCCOLMALMH. DIIEKTPOIUTHI U HEAIEKTPOIUTHL. KaTHOHBI,
QHUOHBL. MeXaHW3M JHMCCOLMAIMKM BEIIECTB C PAa3IMYHBIMH BHUJAMH XUMUYECKOWU CBSI3HU.
Crenens auccoruanyy. CHUIbHBIC U CIa0bIe DIEKTPOIUTHIL.

Peakuuu moHHoro oomeHa. YcioBusl NMPOTEKAaHUs PEaKIMil MOHHOTO OOMEHa, MOJIHbIE U
COKpall€¢HHble MOHHBIE ypaBHEHUs peakuuil. CBONCTBAa KUCJIOT, OCHOBAaHUN U COJIEH B CBETE



MpeiCTaBICHU 00 S3JIEKTPOIUTUYECKON Auccouuanuu. KadecTBeHHbIE peakiuy Ha HOHBL
[ToHsiTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEJISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHWYECKUX BELIECTB —
METAJUIOB M HeMeTauioB (rpadura W ainMasa), CIOXKHBIX BEIIECTB (XJOpUAa HATPHS),
HCCJIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTHM XMMMUYECKOM pEakUuu OT BO3JACHCTBHUS pPa3IMUHBIX
(hakTOpoB, HCCIEIOBAaHUE AIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCA TUCCOLMALIUN
KHMCJIOT, IeJo4Yed M cojied (BO3MOXHO MCIIOJIb30BAaHME BHUJEO MAaTEpUasoB), IPOBEICHUE
OTIBITOB, WUTIOCTPUPYIOIIMX MpPHU3HAKK MPOTEKAHMS PeaKIMii MOHHOTO oOMeHa (oOpazoBaHue
ocajJika, BBIJEJIIEHUE ra3a, oOpa3oBaHME BOJbI), ONbBITOB, WIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakuuil (TOpeHHe, peakluuu pPa3ioXKeHHs, COCAMHEHHS),
pacno3HaBaHUE HEOPraHMYECKUX BELIECTB C IMOMOINBIO KAaYECTBEHHBIX pEaKlUil Ha HOHBI,
pELICHUE KCIIEPUMEHTAIbHBIX 3a]1a4.

HemeTtaJibl M MX coeJUHEHUS

OOmass xapakTepucTHKa TraioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbBIE
crenieHn okucieHus. CTpoeHue M (U3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TraJOrEHOB.
XUMUYEeCKHUE CBOWCTBA Ha MpHUMepe XJopa (B3aMMOACICTBHE C MeTajulaMH, HEeMeTaJUIaMH,
miesnioyamu).  Xsoposoaopod. ConsiHash KHUCIOTa, XUMHYECKHE CBOWMCTBA, IOJIyYEHHUE,
npuMeHeHue. [lelicTBue Xjopa U XJI0pOBOJOPO/Ia Ha OPraHu3M 4esnoBeka. BaxkHelue xJiopuabl
U UX HaXO0XJI€HHUE B IPUPO/IE.

OO6mas xapakTepucTuka symeMeHTOB VIA-rpynmbel. OCOOGHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHune M (PU3MUYECKHe CBONCTBA MPOCTHIX BELIECTB —
KHCIIOpOJIa U Cephbl. AJUIOTPOIHBIE MOIU(MUKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBopopoj, cTpoeHue, (U3MYeCKue M XUMHUYeCKHe cBoWcTBa. OKCHABI CEphl Kak
MPEICTABUTENHN KHUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE M XMMHUYECKHE CBONCTBA
(obmme Kak TpeACTaBUTENs Kilacca KHCIOT M crenuduyeckue). XUMHYECKUE peaklvy,
JeKallde B OCHOBE IMPOMBIIUICHHOTO croco0a MoydeHus cepHoil KucioTsl. [Ipumenenue
cepHoit kuciotbl. Colli CepHOM KUCIIOTHI, KaUeCTBEHHAs peakIus Ha cylbdaT-uoH. Haxoxnenue
ceppl U €€ COEQUHEHHH B npupoAc. XHUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLEH Cpelbl
COCJIMHEHUSIMU Ccepbl (KUCIOTHBIE IOXKIH, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MIPEIOTBPALLEHUS.

OO6mas xapaktepucTtuka 53JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, paclpoCTpaHEHHE B MpHUpoae, (U3UYECKHUe H
XUMUYECKHe cBOiCTBA. KpyroBopoT azota B mpupoae. AMMHUaK, ero pu3nyeckue 1 XuMUIECKUe
CBOWCTBa, Moly4eHue 1 npumenenue. Conu aMMOHHUSA, UX (prU3HUecCKre U XUMHUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHass peakiusi Ha MOHbI aMMOHMS. A30THas KUCJOTa, €€ IMOJIy4YeHHUe,
¢usnyeckne W XHMHYECKHE CBOMCTBAa (0OmIMe Kak TpEeACTAaBUTENs Kiacca KUCIOT |
cnenuduueckue). Mcnonp3oBaHue HUTPATOB U COJIEH aMMOHMS B KadyeCcTBE MHHEpaJIbHBIX
ynoOpeHnii. XUMHYECKOe 3arps3HCHUE OKPYKAIOIICH Cpeibl COSAMHCHUSIME a30Ta (KUCIOTHBIE
JOKIH, 3arps3HEHHE BO3JyXa, MOYBBI M BONOEMOB). Docdop, amaoTporHble MoAubUKALUN
dochopa, dpuznyeckne n xummuueckue cpoiicta. Oxcun ¢ocdopa (V) u pochopnas kuciorta,
¢u3nueckue W XUMHUYECKHE CBOICTBa, monyudeHue. Vcmonb3oBanue QocharoB B KadyecTBe
MUHEPAITBHBIX YI00pEHU.

OO6mas xapakTtepuctuka smeMeHTOB [VA-rpynmbel. OCOOGHHOCTH CTPOCHHUS AaTOMOB,
XapaKTepHBIC CTENICHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOJU(HUKAINN, PACTIPOCTPAHEHUE B
npupoae, pu3ndeckrue U XMMHUUecKue cBorcTBa. Ancopouus. KpyroBopot yriepoaa B mpupoe.
Oxcupapl yraeposa, ux pU3NYEeCKUe U XMMHUYECKHE CBOMCTBA, IEWCTBUE HA JKUBBIE OPTaHU3MBI,
MOJTy4eHHE U MPUMEHEHHE. DKOJIOTUYECKUE MPOoOIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIOTE3a INI00aJIbHOTO MOTEIUIEHUs KJIMMaTa, NapHUKOBBIM 3QekT. YronpHas kuciora U eé
comu, uX (pU3MYEeCKHe M XHUMHUYECKHE CBOWMCTBA, MOJIyueHHE U NpuMeHeHue. KauecTBeHHas



peakuus Ha  KapOoHaT-uoHbl.  Mcnomp3oBanume  kapOoHaTOB B OBITY, MEIUIUHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO34HCTBE.

[lepBoHayanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COCIMHEHUSX yriepoja
(MeraH, JTaH, S3TWJIEH, alETWIEH, 3TaHOJ, IJUIEPUH, YKCycHas kuciota). IIpuponnsie
WCTOYHUKU YIJIEBOAOPOJOB (yrojib, MPHUPOJAHBIM Ta3, HedTh), MPOAYKTHI UX HepepaboTKu
(Oen3uH), UX poJib B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OMOIOTHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJax — M HMX POJIM B KHU3HU 4YeJIOBeKa. MarepuallbHOE €IUHCTBO
OpraHUYECKHUX U HEOPraHMYECKUX COCIUHEHUH.

Kpemuuii, ero Qusuyeckue W XUMHUYECKHE CBOICTBa, MOJIy4YeHHE U MPUMEHEHHE.
Coenunenuss kpemHusi B mpupoje. OOmue mnpenctaBiaeHuss o6 okcuae kpemuus (IV) u
KpeMHUeBOil kucioTe. CHUIMKATHI, UX UCIIOIb30BaHKUE B OBITY, B IPOMBIIIIEHHOCTU. BaxkHeiiue
CTPOUTENFHBIE MaTepUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. IIpobmembr
0e30MacHOr0 UCTOIb30BAaHUS CTPOUTEIBHBIX MaTEPHAIIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

n3ydeHue o0paslioB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KAaueCTBEHHBIX peakUui Ha XJOPUA-UOHBI M HAOINIO/IEHWE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaromue (pU3NYecKue U XUMHUYECKHE CBOMCTBA T'aJIOTEHOB M MX COEJUHEHUIl (BO3MOXKHO
WCII0JIb30BaHNE BUJICOMATEPHANIOB), O3HAKOMJIEHHE C O0pa3laMH XJIOPHUIOB (TaJOreHH]IOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEIUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATepHasoOB), HaOMIOJACHUE Tmpolrlecca OOyIJIMBaHHMS  caxapa TMOJ  JEUCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yYeHUE XUMHUUECKUX CBOMCTB pa3z0aBiieHHON cepHOU
KHCIIOTBI, TIPOBEJCHHE KAaYeCTBEHHOM peaklMHu Ha cyiab(paT-MOH U HaOJIO/IeHHE MpH3HaKa eé
MIPOTEKaHMs, O3HAKOMJIEHHE C (PM3MUYECKUMHU CBOMCTBAMM a30Ta, (ocdopa U UX COeAUHEHHH
(BO3MO’KHO MCIIOJI30BAHHME BHIEOMATEpUaoB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAOOpEHUH,
MoJlyyeHue, coOupaHue, paclo3HaBaHME M HW3yYeHUE CBOMCTB aMMHaka, IPOBEJCHHE
KaueCTBEHHBIX peakluid Ha HMOH aMMOHUS U Qocdar-uoOH M U3yYeHHE NPHU3HAKOB HX
IIPOTEKAHUSA, B3aUMOJICCTBUE KOHIICHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEIBI0 (BO3MOXKHO
WCIIOJIb30BaHNE BHUJIEOMATEPUAIIOB), M3yUEHUE MOJIeNel KPHUCTAUIMYECKUX PEIETOK aiMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIGHHE C TIPOLECCOM aACOpOIMHM PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YTJIEM M yCTPOMCTBOM MPOTHBOrasa, MojaydyeHue, coOupaHue, paclio3HaBaHue
U M3y4YCHHE CBOWCTB YIJIEKHCIIOTO rasa, MpPOBEJCHHE KaueCTBEHHBIX PEaKIMi Ha KapOoHAT U
CUJIMKAaT-UOHbl M U3Y4YEHUE I[PU3HAKOB HX IMPOTEKAHUSA, O3HAKOMJICHHWE C MNPOAYKUUEH
CUJIMKAaTHOM ITPOMBILNUICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1ay 10 Teme «BakHenmme
HEMETAJIJIbI U UX COCUHEHUSD).

MeTtanibl M UX COeIMHEHUS

OOmass XapakTepUCTHKA XHUMHUYECKHUX DJJIEMEHTOB — METaUIOB Ha OCHOBAaHUU UX
nonoxxenus B [lepuonnueckon cucreMe xumuueckux sneMeHToB . . Menaeneesa u ctpoeHus
atomoB. CTpoeHue MeTauioB. Meraumuyeckass CBA3b M METAJUIMYECKas KpUCTaJuIMYecKas
peméTka. DNEeKTPOXUMUYECKUM psAJ HaNpsHkeHUH MeTaiuioB. Dusnmyeckne M XUMUYECKHE
cBoiicTBa MeTaysioB. OOmMe crnocoObl Mony4eHus MeTaioB. [IoHsATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. CIiaBsl (CTanb, 9yTryH, JIOPATIOMHHUN, OpoH3a) 1
WX IPUMEHEHHE B OBITY W MIPOMBIIIJICHHOCTH.

[[lenounbie MeTasuibl: MonoxeHue B [lepruoanyueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MeHnneneeBa, CTpoOeHHE MX aTOMOB, HaxOXAeHUE B mnpupone. Pu3nueckue U XUMUYECKUE
cBOiicTBa (Ha nmpumepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HAaTpud U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCTUHEHUII.

[IlemoyHO3EMENBbHBIE METAJUIBI MarHuid M KajabUui: MojoxxkeHue B [lepuogmueckoit
cucteMe xummdeckux snemeHToB [[. M. MeHneneeBa, CTpO€HHE HMX aTOMOB, HaXOXKICHUE B
npupozae. Ouznyueckne U XUMUYECKUE CBOMCTBA MArHUs W Kaiblusd. BaxkHeline coeauHEHHs
KaJblMs (OKCHUI, TUAPOKCU, coin). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUs.



Amomunuil: nonoxenue B llepuoanmueckoin cucrtemMe xumudeckux siemeHtoB JI. .
MeneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B npupojie. Pu3ndeckue U XMMUYECKUE CBOMCTBA
anmoMuHus. AM(OTEpHbIE CBOWCTBA OKCU/IA U THJIPOKCHU]IA AIFOMUHHUS.

Kenezo: mnonoxenue B Ilepuonuueckoil cucreme XuMU4ecKuX 3iemeHTtoB [l H.
MenzeneeBa, CTpOeHHE aToMa, HaxoKAeHHe B npupoze. Puznueckue U XUMUYECKHUE CBOICTBA
xene3a. Okcunbl, rugpokcuasl u conu xene3a (II) m xenesa (III), ux cocras, cBoiicTBa u
MOJIy4YEHHUE.

Xumuueckuii sIkcnepumenm:

O3HAKOMJICHHE C O00pa3l[aMi METa/lIOB M CIUIaBOB, UX (PU3UYECKHMMH CBONCTBaMH,
U3Y4YEHHE pe3yJbTaTOB KOPPO3UM METAIOB (BO3MOYKHO MCIIOJIB30BAHME BHUAEOMATEPHUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUIA KaJbIMs U HATPHsI C BOJOW (BO3MOXHO HCIOIb30BaHHE
BUJICOMAaTEpPHAJIOB), HCCIIEJOBAHME CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHUs JKele3a B
KHcIopose  (BOSMOXKHO — HCIOJb30BAaHME  BUJCOMATEPHANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMil HAa MOHBI: MarHusl, Kajdbllvs, alFOMUHUS, IMHKA, xene3a (II) u xenesa
(III), menu (I1), HaGnroAeHNEe U OMUCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HOHAMHU HATpUs,
KaJIisl U KaJbIUsl (BO3MOXKHO HCIIOB30BAaHUE BUICOMATEPHAIIOB), UCCIEA0BaHNE aM(DOTEPHBIX
CBOMCTB T'MJIPOKCH/IA aTFOMUHUS U THIPOKCUA IMHKA, PEIIEHUE SKCIEPUMEHTAJIBHBIX 33/1a4 110
TeMe «BaxkHeiime MeTamibl U UX COSTUHEHUS.

XuMus H OKpy:KamoLas cpeia

BemecTBa 1 Marepuansl B MOBCEIHEBHOW KM3HHU YeliOBeKa. be3omacHoe MCIoJib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. I[lepBas moMomIb NMPU XUMHUYECKUX OXKOTrax H
OTPAaBIICHHSIX.

XUMHUECKOE 3arpsi3HEHUE OKPY KarolIei cpeabl (MpeaenbHas 10MyCcTUMas KOHIIEHTPALHs
BemecTs, najiee — [1JIK). Ponb xumMuu B pemieHnn 3K0JI0rHYecKux npoosem.

Xumuueckuii IKcnepumenm:

M3ydeHne 00pa3IioB MaTepHUaIoB (CTEKIIO, CIIJIaBbl METAILIOB, TIOJIMMEPHBIC MAaTEPUATIBI).

Mesicnpeomemmuole céazu

Peanmu3zanus MexXnpeaMETHBIX CBSI3€H MpU M3yUYEHUU XUMUU B 9 Kilacce OCYLIeCTBISETCS
yepe3 WCIOJb30BaHHWE KAk OOIMIMX eCTECTBEHHO-HAYYHBIX TIOHATUH, TaK W TOHSATHH,
SBIISIOIIUXCS] CHCTEMHBIMHU TSI OTZIETIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHUKJIA.

OOmue ecTecTBeHHO-HAy4YHbIC MOHITHS: HAYYHBIH (akKT, THIOTEe3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KilaccUpuKauus,  MEePUOJUYHOCTb,  HAOIMIOJEHUE,  DKCIEPHUMEHT,
MOJIETUPOBaHNE, U3MEPEHUE, MOJIEIb, SIBIICHHE, TAPHUKOBBIN YPPEKT, TEXHOIOTHS, MATEPUAITHI.

@duszuka: Marepusi, aTOM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ, H30TOIbI,
paauOaKTUBHOCTb, MOJIEKYJIa, JJICKTPUUECKUH 3apsii, MPOBOJAHUKH, MOJYIPOBOIHUKH,
TUDIIEKTPUKHY, (POTO3JEMEHT, BEIIEeCTBO, TENO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTh, KPHUCTAJUTMUECKAs PEMIETKA, CIUIAaBbI, (U3WYECKHE BEITHMYUHBI,
€MHUILIBI U3MEPEHUS, KOCMUYECKOEe IPOCTPAHCTBO, IJIaHETHI, 3BE3 kI, CONHIIE.

buonorust: dorocunTes, npixanue, Omocepa, IKOCHCTEMa, MUHEPAIbHBIC YI00pCHHS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, TUTATEIbHBIEC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpanbl, TOPHBIE MOPOJIBI, IOJE3HBIC
HCKOMaeMble, TOIIMBO, BOJHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pE3YyJbTaThl OCBOEHHS MPOrPaMMbl OCHOBHOTO OOIIET0 0O0pa3oBaHUs
JOCTUTAIOTCS B XOZ€ OOYYECHUSI XMMUU B €JUHCTBE YUCOHOH M BOCIIUTATEIBHOM EATEIIEHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMU  POCCUUCKHUMHM  COLMOKYIBTYPHBIMH M  JAYXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMH, IIPUHSTHIMU B OOILECTBE IpaBUJIaMU U HOpPMaMHu IOBEJIEHUS U
CIOCOOCTBYIOT MTPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS M COLIMATIN3AIINN 00YYaIOIIUXCS.

JIM4HOCTHBIE pE3yJbTaThl OTPa)kKalOT TOTOBHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOW MO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMi M PACIIMPEHUE OIbITa ACATEILHOCTU Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpMOTH4Y€eCKOr0 BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOUIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HAClle/INI0, TIOHMMAaHMs 3HA4YeHHs XMMUYECKOM HAayKd B JKU3HHM COBPEMEHHOTO OOIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HH(OpPMAIMEl O MepeaoBbIX AOCTHKEHHUSIX M OTKPBITHSIX
MHUPOBOM M OTE€YECTBEHHOM XMMMHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMUAX 00 yCTpoiicTBe
MUpa 1 001IEeCTBa;

2) rpa’kIaHCKOr0 BOCTIMTAHUSA

MIPE/ICTABICHUS] O COLMAIbHBIX HOpPMax M MpaBHJIaX MEXIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTUBE, KOMMYHHMKaTUBHON KOMIIETEHTHOCTHU B 00I11eCTBEHHO I0JIE3HOM,
y4eOHOMCCIIeI0BAaTEIbCKOM, TBOPYECKONM M JPYrUX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JEATENbHOCTH MPH BBHIIIOJHEHUN yUEOHBIX, TO3HABATENBHBIX 3a/1a4,
BBITIOJTHEHUH XUMHYECKHX JKCIEPUMEHTOB, CO3[JaHUM YYEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIOHMMAHHUIO U B3aWMOIIOMOIIM B TpOIEcCe 3TOM yueOHOH NesTeNTbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE IOBEJEHUE M TOCTYNKH CBOMX TOBApHILIEH C TO3ULIMUK HPABCTBEHHBIX H
IIPaBOBBIX HOPM C YYETOM OCO3HAHMSI ITOCIIEICTBUI MOCTYTIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUA:

MHPOBO33PEHUECKHE  MPEACTABICHUS O  BEIIECTBE U XUMHYECKOM  pEakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHA HAyKH M COCTaBISIOIIME OCHOBY [T
MOHMMAaHMUsI  CYIIHOCTH HAayyHOW KapTHUHBI MHpa, TNpPEACTaBIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJAbI, B3aMMOCBA3SIX YEJOBEKa ¢ MPUPOIHON Cpesioid, O ponu
XMMHH B [TIO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

M03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE Ha IOJy4YEHHE HOBBIX 3HAHUN MO XUMHH,
HEOOXOIUMBIE Uil OOBSCHEHHS HAONOJAaeMbIX IPOLECCOB W SIBJICHHUN, IO3HABATEIBHOM,
UHGOPMAIIMOHHON U YUTATEIBCKOM KyJIbTYpPbl, B TOM YHCJIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPaTYpOH, JOCTYIMHBIMH TEXHHUUYECKUMH CpPEIACTBAMHU
UHGOPMAIIMOHHBIX TEXHOJIOTH;

UHTEpeC K OOyYeHHWIO M TO3HAHUIO, JIF0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOEKTHOM U HCCIIEAOBATEIbCKON JEATEIBHOCTH, K OCO3HAHHOMY BBHIOOpY
HANpaBJICHHOCTH U YPOBHSA 00yYeHUs B JabHEHIIEM;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHHWE LEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOILEHUS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKH Ha 3JI0pPOBbIi 00pa3 JKW3HMU, OCO3HAHUE IMOCIEACTBHM M HEMPUSITHE BPEIHBIX
MPUBBIYEK (YHNOTPEOJCHUSI aJIKOroJisl, HapKOTHKOB, KYypEeHMs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBuil 0€30MacHOCTH TMpPH OOpAIEHUH C XUMUYECKMMHU BEUIECTBAMH B OBITY U PEabHOM
KHU3HU;

5) Tpy10BOro BOCIUTAHUA:

UHTEpEC K MPAKTHYECKOMY M3YUYEHHIO Ipoeccuil U TpyJa pa3inyHOro poja, yBaXKeHHE K
TpyAy W pe3yibTaraM TPYJOBOW JE€ATEIbHOCTH, B TOM YHCIE HA OCHOBE IPUMEHEHUS
MpPEeJIMETHbIX 3HaHUM 1O XHUMHUHU, OCO3HAaHHBIM BBIOOp WHIUBUAYAJbHOW TPACKTOPUU



IPOAOIDKEHU 00pa30oBaHUs C Y4YETOM JIMYHOCTHBIX HHTEPECOB U CHOCOOHOCTH K XUMMH,
OOIIECTBEHHBIX MHTEPECOB M IMOTPEOHOCTEH, yCHemHoW MpopecCHOHATbHON ACATENbHOCTH U
pa3BUTHsI HEOOXOAUMBIX YMEHH, TOTOBHOCTh aJIalTUPOBATLCS B IPO(HECCHOHAIBHON CPeLeE;

6) 3K0JI0rM4YecKOro BOCIIUTAHUS

9KOJIOTMYECKHU IIesIecO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CyIIECTBOBaHMS, MOHMMaHHE IEHHOCTH 3I0pPOBOTO M 0Oe3omacHOro obpasza >KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICHUXMUYECKOMY 37I0POBBIO,
0CO3HAHME IIEHHOCTH COOJIIOICHHS TPaBUII O€301IacHOTO TOBEICHUS pU paboTe ¢ BEIECTBAMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIINX 30POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MNPHUMEHSTh 3HAHUS, IOJIyYaeMble NPU HM3YyYEHUU XUMMHM, IS PEIICHUs
3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOAHOM CPEOil, ISl OBBIIECHUS YPOBHS 9KOJIOIrMYECKON
KYJIBTYpBI, OCO3HAHHS TJI00AJBHOTO XapaKTepa SKOJIOTUYECKHX MPOoOJIeM M MyTeH MX pelieHus
IIOCPEJCTBOM METOJ0B XMMHH, YKOJIOIMUECKOIO MBILUICHHS, YMEHUS PyKOBOJCTBOBAaTbCS UM B
II03HABATEIbHOW, KOMMYHHUKAaTUBHOM M COLIMAJIBHON IIPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATHI

B cocrtaBe MeranpenMETHBIX pe3yJibTaTOB BBIACISIIOT 3HAUUMBbIE ISl (OPMHUPOBAHUS
MHUPOBO33PEHUS OOIEHAYYHbIE MOHATHUS (3aKOH, TEOpHs, NMPUHILMUII, TUIOTe3a, (aKT, CUCTEMA,
MpOLIECC, PKCIEPUMEHT U APYTOE.), KOTOPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeIMETax M MO3BOJISIOT HA OCHOBE 3HAHUU U3 ATUX NMPEAMETOB (POPMUPOBATH NMPEACTABICHUE O
LIEJIOCTHOM Hay4yHOM KapTHWHE MHpa, U YHHMBEpCaJbHbIE yueOHbIE JEHCTBUS (TIO3HABATEIbHbIE,
KOMMYHUKATHBHbIE, PETYJISATUBHBIE), KOTOpbIE OOECIEeYUBAIOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4EOHOH 1eATeIbHOCTH.

Ilo3naBaTenbHBbIC YHHBEPCAJIbHbIE Y4eOHbIC JeHCTBUSA

ba3oBble Jornyeckue 1eMcTBUA:

YMEHMSI HCIOJIB30BaTh MPUEMBI JIOTUYECKOIO MBIIUIEHUS IIPM OCBOEHUU 3HAHUMU:
packpbIBaTh CMBICT XMMHMYECKUX MOHATHM (BBIOEISATH MX XapaKTEpHbIE IPU3HAKHU,
yCTaHABJIMBATh B3aUMOCBS3b C APYTUMH MOHATUSAMH), UCTIONB30BaTh MOHATUA Ui OOBSCHEHUS
OTAENbHBIX (AKTOB M SBJICHWH, BBIOMpaTh OCHOBAHUSA M KPUTEpUU JUIsl KiaccH(UKanuu
XMMHUYECKHX BEIECTB U XMMHUYECKHUX pEaKLUi, yCTAHABINBATh IPUYMHHO-CIIEICTBEHHBIE CBS3H
MEXJy 00beKTaMH U3Y4YEHHUs, CTPOUTH JIOTHYECKHUE PACCYKACHUS (MHIYyKTUBHBIE, 1€ TyKTUBHBIE,
10 aHAJIOTUM), IEJIaTh BBIBOJBI U 3aKJIIOUEHUS;

YMEHHE NPUMEHATh B MPOLIECCE MO3HAHUS MOHATHS (IPEAMETHBIE M METAlpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, MPEOOPa30BHIBATH IIMPOKO
IIPUMEHSIEMbIE B XUMHUHM MOJIEJIbHBIE MPEICTaBICHUS — XMMHUYECKUI 3HaK (CUMBOJ DJIEMEHTA),
XUMH4eckass (GopMyla M YpaBHEHHE XHUMHUYECKOM peakuud — TpU pPEIIeHHH ydeOHO-
MIO3HABATENIbHBIX 33Ja4, C YYETOM OTHUX MOJECIBHBIX NPEICTaBICHUNM BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE NMPU3HAKU M3yYaeMbIX OOBEKTOB — XMMHYECKHX BELIECTB U
XMUMHUYECKHX peakluil, BBISBIATh OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3yUYaEMbIX IIPOLIECCAX U SIBICHUSIX.

Ba3oBrble HccienoBarTeabCKUe 1eHCTBUA

YMEHHE HUCIOJIb30BaTh IMOCTABJICHHBIE BOIPOCHl B KAYECTBE HMHCTPYMEHTa IO3HAHUS, a
TaKXKe B KayecTBE OCHOBBI JUId (OPMUPOBAHUS TUIIOTE3bl IO IPOBEPKE NPaBUIBHOCTU
BBICKA3bIBAEMBIX CYXKIACHMUIA;

puoOpeTeHne OIbITa MO IUIAHWPOBAHHUIO, OPraHU3allMd U HPOBEJCHUI0 YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0AaTh 32 X0JJOM MPOIIECcCa, CAMOCTOSATEIBHO TPOrHO3UPOBATh €TI0
pe3yabTatr, (opMyIHpoBaTh OOOOIIEHHS M BBIBOABI IO pe3yJbTaTaM HPOBEAEHHOIO OINbITA,
HCCJIEeI0BaHUs, COCTABISITh OTUET O MPOJIENIaHHOM padoTe.

Pabora ¢ undpopmanmeii:

yMEHHE BbIOMpPATh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH HH(POPMALIMIO PA3IUNYHBIX BUI0B
1 GOpM IpeJICTaBICHUS, TOJyYaeMyIO U3 Pa3HbIX HCTOUHUKOB (HAY4YHO-TIOMYJIsIpHAs JIUTepaTypa



XMMHUYECKOTO COJIepKaHus, CIpaBOYHble mocoOus, pecypcbl MHTepHeTa), KpUTHUECKU
OLIEHUBATh IPOTHBOPEUYHBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE MIPUMEHATh Pa3IMuHble METO/bI U 3alPOCh IIPU IOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JIJISl BHIIOJTHEHUSI yUYEOHBIX M ITO3HABATEIBHBIX 3a71a4
OIpeNIeIEHHOr0 TUIA, MPUOOpETeHHEe omblTa B 00JACTHM HCIOJIB30BAaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHMA, OBIAJCHUE KYJIbTYPOl aKTUBHOTO MCIIOJIb30BAHMS PA3IIMYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMalbHYIO (opMy mpeacTaBiIeHUs
MHPOPMAIIMK M WUIIOCTPHPOBATH pEIIaeMble 33/1a4l HECIOXKHBIMH CXEMaMH, JAHarpaMMaMH,
npyrumu popmamu rpaduku U UX KOMOUHAIUSMUY;

YMEHHE HCIOJIb30BaTh M aHAJIM3UPOBATh B IpoOIleccCe YYEeOHOM U HCCIEN0BaTEIbCKON
NEeSTeIbHOCTH UH(OPMALIMIO O BIUSAHUU MPOMBIIUIEHHOCTH, CEIbCKOI0 X03HCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPY’KaIoLel IPUPOIHON CPEIbI.

KoMMyHuKaTHUBHBIE YyHUBEPCAIbHbIC YUeOHbIE 1eliCTBUA:

yMEHMsI 3aJaBaTh BOIPOCHl (B XoJe aAuanora U (WIM) JAUCKYCCHUH) IO CYIIECTBY
oOcyxknaeMoil TeMbl, (HOPMYTUPOBaTh CBOM NPEJIOKEHUS] OTHOCHUTENIHO BBIMOJIHEHUS
MPEITIOKEHHOM 3a/1a4H;

YMEHUS NPEeACTaBIATh NOTYUYEHHbIE PE3YIbTaThl IO3HABATEIbHON AESITEILHOCTH B YCTHBIX
W TIHCBMEHHBIX TEKCTaxX; JeNaTh TPE3CHTANUIO0 pPE3yJIbTaTOB BBIMOJHEHHUS XHMHUYECKOTO
JKCHEepUMeEHTa (JJa0OpaTOPHOIO ONbITa, J1A0OPaTOpPHOM pPabOTHI MO HCCIEIOBAaHHUIO CBOWCTB
BEIIIECTB, YYEOHOTO MPOEKTA);

YMEHHUSI Y4eOHOI0 COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHOH U
HCCIIEeIOBATEeNIbCKON JEATEeIbHOCTH MPU PELICHUH BO3HUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB M COIJacoBaHUs MNO3ULMH (00CyXIeHUus, OOMEH MHEHHUSMH, «MO3TOBBIE
MITYPMBD», KOOPAWHAIMS COBMECTHBIX JCHCTBHIMA, ONpe/elieHue KPUTEPHEB IO OI[EHKEe KayecTBa
BBHITIOJTHEHHON paOOTHI U IPYTHE).

PeryasitTuBHble yHUBEpPCAJIbHbIC YUeOHbIC 1eHiCTBUA:

YMEHHE CaMOCTOSITENIbHO OMPEAEATh LEIH AesTeIbHOCTH, TUIAaHUPOBaTh, OCYIIECTBIIATS,
KOHTPOJHMPOBATh M IPU HEOOXOAMMOCTH KOPPEKTUPOBaTb CBOIO JAEATENbHOCTb, BBIOMPATH
Haubosiee HPQPEKTHBHBIE CIOCOOBI pelmeHHs Yy4eOHBIX M [O3HABaTEIbHBIX  3aj]ad,
CaMOCTOSITEJIBHO COCTABJIATh MM KOPPEKTHPOBATH NPEAJIOKEHHBIM aJITOPUTM IEHCTBUM NpHU
BBIMOJIHCHUH 33JaHUN € y4€TOM TMOJIy4eHUS HOBBIX 3HAaHMHA 00 H3y4yaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBHE IOJIYUYEHHOIO pe3yJbTaTa 3asBICHHOM LieNH,
YMEHHUE HCIIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, TIPEAJIaraéMble B YCIIOBUH 3aIaHHA.

INPEJMETHBIE PE3YJIBTATHI

B cocraBe mpeIMETHBIX pE3yJNbTAaTOB IO OCBOEHHUIO O0S3aTENBHOTO COMACPKAHMUSA,
YCTQHOBJICHHOTO JaHHON (exepanpHONH pabouell MporpaMMoM, BBIIEIAIOT: OCBOEHHBIE
o0yJaromuMHUCsl Hay4yHbIE 3HAHUS, YMEHUS M CIOCOOBI JEeHCTBUH, crenuduyeckue ams
IpeaIMEeTHON o0nacT «XuUMUS», BUIBl JEATEIBHOCTH IO IOJIYYEHHUIO HOBOT'O 3HAHUA, €ro
MHTEPIpETAINH, TPEOOPa30BaHUIO U PUMEHEHHUIO B PA3ITUYHBIX YY€OHBIX U HOBBIX CUTYalUsX.

K xonuy oOydenus B 8 kJacce npeIMeTHbIE pe3yibTaThl HA 0A30BOM YpPOBHE JOJIKHbI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOLIHXCS YMEHHIA:

® DACKpBIBATh CMBICT OCHOBHBIX XWMHUYECKUX TOHSATHH: aTOM, MOJEKYJa, XUMUUECKUI

AIIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMeCh (OAHOpPOJAHAS U
HEOJTHOPOJHAs1), BaJCHTHOCTb, OTHOCHTEJIbHAas aTOMHAs M MOJICKYJIsipHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJb, MOJSpHas Macca, MaccoBas JOJS XHUMHUYECKOIO
9JIEMEHTa B COEIMHEHHM, MOJSPHBIM O00BEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COIb,
ANEKTPOOTPHULIATEIHLHOCTD, CTENIEHb OKUCIICHHSI, XUMUUECKasl peaklus, KJacCupUKaIus
peaKIMii: peakuy COeAMHEHUs, peaKuH Pa3IOKEeHHs, PEaKIMK 3aMEILCHUs, PEaKIU
oOMeHa, PK30- M IHAOTEPMUUYECKUE PEAKINH, TETUIOBOM d(PPEKT peakiuu, aapo aToma,
AJIEKTPOHHBIN CJIOM aTroma, aToOMHas OpOHTaj b, pPaJUyC aromMa, XUMHUYECKas CBS3b,



MOJISIPHAsE M HENOJsIpHAsh KOBAJIEHTHAs CBSI3b, MOHHAs CBS3b, MOH, KaTUOH, AHUOH,
pacTBoOp, MaccoBasi J0Js1 BellecTBa (IIPOLEHTHAsE KOHLEHTpaLlsi) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMMHUYECKUX MOHITHM W TIPUMEHATH ITH
MOHSITHS MTPU ONMCAHUM BEILIECTB U UX MPEBPAILCHUI;

® UCHOJb30BATh XUMHUYECKYI0 CHUMBOJHKY Ui COCTaBJI€HUS (OpMyN BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIUH;

® OmpelessITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX, CTENECHb
OKHCIICHHSI JJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, NPHUHAICKHOCTh BELIECTB K
onpefeNéHHOMY KJlacCy COeQUHEeHH 1o QopmyiaaMm, BHI XHMHYECKOH CBS3U
(koBaJIeHTHasl M1 MOHHAs) B HEOPraHUYECKUX COCUHEHUSX;

e packpeiBath cMbica Ilepuoanueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBAThH
MIOHUMAHHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX 3JEMEHTOB OT HX
nosiokeHuss B Ilepuonmyeckoil cucreMe, 3aKOHOB COXPAaHEHHs MacChl BEILECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HUsl, 3aKOHa ABOraapo;

e ONHCHIBATh M XapakTepu3oBaTh Tabmuunyro ¢opmy Ilepuonndeckoit cucTembl
XUMHUYECKHX JJIEMEHTOB: Pa3uyaTh MOHATHS «TJaBHas moArpymma (A-rpynma)» u
«moboynass noxarpynna (b-rpynma)», manele ¥ OOJbIIME NEPUOABI, COOTHOCUTH
00o3HayeHus1, KOTOpble uMeroTcsl B Tabnuie «lleprognueckasi cucteMa XMMHUYECKHUX
anemeHToB JI. 1. MenneneeBa» ¢ 4UCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (CocTaB M 3apsn sApa, oO0Illee YHUCIO JJIEKTPOHOB U
pacrpeieleHle UX 10 3JEKTPOHHBIM CIIOSIM);

e Kiaccu(pUUIMPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPraHMYECKUE BELIECTBA, XUMUYECKUE
peakuuu (10 YUCIy U COCTaBY YYacTBYIOIIMX B PEAKIUU BEILECTB, IO TEIJIOBOMY
dbdexry);

e XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIacCOB, MOJATBEp)KJas  ONHCAHWE TMpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAa4€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKAHMSI XUMUUECKUX MIPEBPALICHUM B Pa3JIMYHbIX YCIOBUSIX;

®  BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO Macchl BELIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 1o (popMyIie COeTUHEHHsI, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI [0 YPABHEHUIO XUMHUECKON PEAKLUU;

® [IPUMEHATb OCHOBHBIE ONEPALIUU MBICIUTENBHON ACSATEIBHOCTH — AHAJIU3 U CUHTES,
CpaBHEHHE, 0000IICHUE, CUCTEMAaTH3aIINIO, KIacCU(UKAIUIO, BBISBICHUE MPUIMHHO-
CIICICTBEHHBIX CBS3€M — Uil M3YYEHHs] CBOMCTB BEIIECTB U XMMHYECKUX PEAKLUU,
€CTECTBEHHO-HAy4YHbIE ~ METOJAbl  MO3HaHWs  —  HaOJIOJeHue,  H3MEpeHue,
MOJICTTUPOBAHUE, SKCTICPUMEHT (pealIbHBINA U MBICJICHHBIN);

e (CleI0BaTh IpaBWJaM TOJb30BaHUS XMMHUYECKOH TOCyloll M J1abopaTOpHBIM
0o0opyIOBaHMEM, a TakXKe MpaBWIaM OOpalleHUs] C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKUHUSMHU TIO BBITIOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTMBITOB IO MOJTYYEHUIO
U cOOMpaHWIO Ta3000pa3HBIX BEMIECTB (BOXOpPONA M KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C ONpeAEIEHHON MacCOBOM J10JIe pacCTBOPEHHOI'O BEILIECTBA, IIJIAHUPOBATH
Y IIPOBOAMTH XUMHYECKHE 3KCIEPHUMEHTHI 110 PacliO3HABaHUIO PAaCTBOPOB ILEJIOYEH U
KHUCTIOT C TIOMOIIIbIO MHAUKATOPOB (JIaKMYC, peHoI(TaNIenH, METUIIOPAaHXK U APYyTHE).

K koHiy oOydenus B 9 kjacce npeIMeTHbIE pe3yJbTaTbl HA 0a30BOM YpOBHE JIOJIKHBI

OTpakaTb C(HOPMUPOBAHHOCTH Y OOYHYAIOIINXCS YMEHUH:

® pPACKPBIBATh CMBICI OCHOBHBIX XHMHMUYECKUX NOHATHUH: XUMHUYECKUH 3JIEMEHT, aTOM,
MOJIEKYyJa, UOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CJI0KHOE BEILIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPUILIATENIBHOCTh, CTENEHb OKHUCIECHUS, XMMHUYECKas peakius, XUMUYecKas
CBSI3b, TEIUIOBOU 3((eKT peakiyu, MOJib, MOJISIPHBIA 00BEM, PAcTBOP, AIIEKTPOJIUTHI,



HERJIEKTPOJIUTHL, DJIEKTPOJUTHYECKAsl UCCOLMAIUsS, pEeakUud HOHHOrO OOMeHa,
KaTaJn3aTop, XHWMHUYECKOE paBHOBecHE, OOpaTUMble W HEOOpaTUMbIE pPEaKIWH,
OKHCJIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLUUH,  OKHUCIMTENb,  BOCCTAHOBUTEIb,
OKHCIICHHE M BOCCTAaHOBJCHHE, AIOTPONHs, aM(OTEpHOCTh, XMMHYECKas CBS3b
(xoBaJleHTHasi, MOHHAs, MeTa/lIn4yecKas), KpUCTAJUIMUecKas peméTka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOM pEaKUuH, IPEIeIbHO JOIyCTUMAs
koHneHTpauus [1JIK BemniecTna;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHMUYECKUX IMOHATHA W MPUMEHATH 3TU
MIOHSTHS IIPU ONIMCAHUM BEILECTB U MX IPEBPALCHUI;

UCIIONIb30BAaTh XHMMHUYECKYI0 CHMBOJHUKY JJsi COCTaBlIeHUS (QOpMyN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUNI;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKHUCJIEHHS XUMHUYECKHX JJIEMEHTOB B
COCAMHEHUSAX PA3JIUYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCy COCAMHECHHUU MO (opMylsiaM, BUJ XUMUYCCKOW CBsI3U (KOBAJICHTHAs, WOHHAS,
MeTalJIn4yeckasi) B HEOPraHWYeCKUX COCAMHEHUAX, 3aps] HOHAa MO XUMHYECKOH
dopMyiie, XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COEIMHEHUH, TUI
KPUCTAJUTMYECKON pelIETKH KOHKPETHOIO BEILIECTBA;

packpsiBaTh cMbici [lepunoandeckoro 3akona JI. 1. MenneneeBa u 1eMOHCTPUPOBATh
€ro MOHMMAaHHUE: ONHUCHIBATh M XapaKTepu30BaTh TabauuHyo Gopmy Ilepuognueckoit
CHUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rjaBHas noarpynmna (A-
rpynma)» u «mobouyHas mnoarpynma (b-rpynma)», manble w OoNbIINE TEPUOJIBI,
COOTHOCHUTh 00O3HAu€HUs, KOTOpblE MMEIOTCSI B MEpUHOAUYECKOM Tabmuie, ¢
YHUCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsij sapa, o0Ilee YnCiIo IEKTPOHOB U paclpe/ielieHne UX IO AJIEKTPOHHBIM CIIOSAM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB 3JIEMEHTOB M HX
COEMHEHUN B MpEJeNax MaJbIX MEPHUOAOB M TJABHBIX MOArPYIII C YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIUpoOBaTh XMMUYECKUE 3JIEMEHTHI, HEOPraHUYECKHE BELIeCTBA, XUMUYECKUE
peakuuu (10 YUCIy U COCTaBY Y4YacTBYIOIIMX B PEaKLUU BEIIECTB, [0 TEIJIOBOMY
3 deKTy, 0 U3MEHEHUIO CTEIIEHEH OKUCICHUS XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME W CHeNUPHUUECKHEe XUMHUYECKHEe CBOWMCTBa
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/Aasi ONMCAHUE TPUMEPAMU MOJIEKYJIIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

COCTaBJISITh YPABHEHUS JICKTPOIUTHUECKOW JUCCOLMALMU KUCIIOT, HIEI0YEN U CONeH,
MIOJIHBIE M COKpPAIIEHHBIC YPaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHs PEaKIHy,
MOATBEPKIAIOIINX CYIIECTBOBAHME TI'€HETUYECKOM CBSI3M MEXIy BELIECTBaMU
Pa3JINYHBIX KJIACCOB;

pacKpblBaTh CYLIHOCTb OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUN OCPEICTBOM
COCTaBJICHUS AJIEKTPOHHOTO OajaHca 3TUX peaKuii;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHHUs, BO3MOKHOCTHU
MPOTEKAHUsI XUMUYECKHUX MTPEBPAILCHHUI B pa3IMYHbIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MaccChl BEIIECTB, MaCCOBYIO
JIOJII0 XMMHUYECKOT0 3JIeMeHTa 1o (popMysie COeTUHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUYETHI [0 YPABHEHHUIO XUMUYECKON peaKuu;

coOmofaTh MpaBuia TOJb30BAaHUS XMMHUYECKOM TMOCYI0M u  1abopaTopHBIM
o0opyaoBaHMeM, a Takke MpaBuia oOpalleHHs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKUHUSAMHU IO BBIIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OINBITOB I10 MOJIYUYEHUIO
¥ cOOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHUAaKa U yIJIEKHCIIOro rasa);

MIPOBOJIUTh PEAKLMH, MOATBEPKAAIONINE KAUECTBEHHBIM COCTaB Pa3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, MOAMI-, KapOoHar-, ocdar-,



CWJIMKAT-, CyJb(paT-, T'MIPOKCHUA-UOHBI, KATHOHbI AMMOHMS M HOHBI M3YUYEHHBIX
METaJUIOB, IPUCYTCTBYIOLIME B BOJHBIX PaCTBOpPaX HEOPIraHUYECKUX BEILECTB;
IIPUMEHSATh OCHOBHBIE OINEpPAlMM MBICIUTEIBHON NEATEIbHOCTH — aHAJIW3 M CHHTE3,
CpaBHEHHE, O00O0OIICHNWE, CHCTEMATHU3aLUI0, BBISBICHUE NPUYUHHO-CIIEICTBEHHBIX
CBA3E€H — JUIsI M3Y4YEHUS CBOMCTB BEILECTB M XMMHUYECKUX PEAKLUH, €CTECTBEHHO-
HayyHble METOJbl T[IO3HAHWS — HaONIOJEHUWE, W3MEPEHUEe, MOJEIUPOBAHUE,
HKCHEPUMEHT (peasibHbIi U MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoJsinvecTBO 4acoB
Ne HaumenoBaHue pa3iesioB u daekTpoHHbIe (LM (PpOBbHIE)
KonTpoabHbie IpakTH4eckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTesibHbIE Pecypchl
padoTsI padoThI
Pa3znea 1. IlepBoHayanbHble XUMHYECKHE TOHATHUS
Xumusi — BaxHas 00J1acTh
11 €CTECTBO3HAHUA U 5 ) bubmuorexa [JOK
' MPAKTUYECKOHN J1eATEIIbHOCTH https://m.edsoo.ru/7f41837¢
YeJI0BeKa
1.2 BemecTBa u xuMuueckue 15 1 bu6nuoreka [IOK
' peakImu https://m.edsoo.ru/7f41837c
Uroro no pazgeny 20

Pa3nea 2. Baxkneiilmme npeacTaBuTe I HEOPraHU4eCKUX BellecTB

71 Bosnyx. Kucnopon. Ilonsatue 6 1 bu6muoteka [IOK
00 okcHIax https://m.edsoo.ru/7f41837c
29 Bonopon. Ionsitue o 3 1 bu6mmorexa [IOK
KHUCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBaHHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJT1aCChI 1 1 1 bu6mmoreka [IOK
HEOPTraHMYECKUX COSTUHEHUIN https://m.edsoo.ru/7f41837c¢
Hroro no pazneny 30

Pasnen 3. Ilepuoanueckuii 3axon u Ile

puoanYecKasi cucreMa Xumuieckux iemeHToB JI. U. MenpaeneeBa. CtpoeHue aToMoB.
Xumuyeckas cBsizb. OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIIMHA

3.1

[Tepronueckuii 3aKOH U
[Iepuoanueckas cuctema
XUMHUYeCKHX djieMeHToB J]. 1.
MenneneeBa. CtpoeHue aTroma

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c¢



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

XuUMHUECKasd CBA3b.

bubmmorexa [JOK

3.2 OxucTensro- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCIILHEBIC peaKHI/II/I
Hroro no pazgeny 15 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c¢
PeszepBHoe Bpems 3 bubnnorexa LIOK
https://m.edsoo.ru/7f41837c¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KUIACC

KoanuecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/l HpOTPAMMDI Beero KoﬁnTponbnme HpﬁaKaneCKne 0BPa30BATEILHBIE
padoThI padoThI pecypeb
Pa3zned 1. BenmecTBO 1 XUMHYECKHE PeaKIIUMN
L1 [ToBTOpenue u yriyoaeHue 3HaHUH 5 1 bubnuorexa [IOK
' OCHOBHBIX Pa3/eJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHbIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmmorexa [JOK
) peakiuit https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAsT AUCCOLIMALIMSL. ] 1 1 bubnmnorexa [JOK
' XUMUYECKUE peaklMy B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Paznea 2. HemeTa/uibl M X COeIMHEHUSI
71 OO6mras XxapakTepUCTHKa XUMHIECKUX 4 1 bubmuorexa [{OK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
o | oo e ; Bunoess LOK
' PYIIEL 2P https://m.edsoo.ru/7f41a636
COCTMHECHUSI
OO01mas xapakTepucTUKa XUMUIECKUX
bubmuoreka [JOK
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COEIMHEHUSI
re | Somurapmempuenns coamsc 8 1 , Bomoeok
' . PYTITIRL. poa https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHUS
Uroro no pazgeny 25
Pa3zpnen 3. Meta/uibl M UX COEIMHEHHA
3.1 OO0uIre CBOMCTBAa METAJLIIOB 4 bubmorexa HOK

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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bu6mmorexa [IOK

3.2 Bakueiiime MeTasuibl 1 UX CO€QUHEHUS 16 https:/m.edsoo.ru/7f41a636
Hroro o pazgeny 20
Paznen 4. Xumusi 1 oOKpyKammas cpeaa

41 B 3 bubmmoreka [JOK
. €IIECTBA U MaTEpHAJIbl B )KU3HU YEIOBEKA https:/m.cdsoo.ru/7f41a636
Htoro mo pazneny 3
PesepBHOE Bpems 3 Bubmorexa LIOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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ITOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
No KoJsinvecTBO 4acoB Jata JJIeKTPOHHbIEe HU(PPOBbIE
. Tema ypoka Kontponbnbie | IIpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bceero U3yYeHHs
padoTsbI padoThbI pecypcbl
1 [Tpenmet xumuu. Ponbs xumuu B 1 bu6mmorexa [IOK
JKU3HU YenoBeka. Tena u BemecTra https://m.edsoo.ru/ff0d210c
) ITonsiTHe 0 METOIaX MO3HAHUS B 1 bu6mmoreka [IOK
XUMHH https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padota Ne 1 «IIpaBuna
3 paloThI B 1a00paTOPUH U PUEMBI 1 1 bubnuorexa LIOK
oOpaiieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHHEM)
4 Yuctele BemecTBa 1 cMecu. CriocoObl 1 bu6mmorexa [IOK
paszieneHus cMmecei https://m.edsoo.ru/ff0d26¢ca
o
5 glg);;;:;:?;: iﬁ:gg;a(i l'%pI/IMepe 1 1 Bubmmorexa [IOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKU OBAPEHHOM COJN)»
6 ATOMBI 1 MOJIEKYJIBI 1 Bubmmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢c
7 XuUMHYECKUE DJIEMEHTBI. 3HAKH 1 bu6mmoreka [IOK
(CHMBOJTBI) XUMHYECKUX JIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTble U CIIOXKHBIE BEIIECTBA 1 Bubmmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
10 BEIIeCTB. XUMHUUIEcKas (hopmyIa. 1 bubmmorexa LIOK
BasleHTHOCTh aTOMOB XUMHYECKUX https://m.edsoo.ru/ff0d2eae
DJIEMEHTOB
11 OtHocuTenbHAs aTOMHAs Macca. 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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OTtHocuTenbHAsI MOJIEKYJIIpHAsi Macca

https://m.edsoo.ru/ff0d323¢c

12 MaccoBas 101151 XUMHYECKOTO bu6nmoreka [JOK
3JIEMEHTA B COEMHEHNU https://m.edsoo.ru/ff0d350¢c
13 KonnuectBo BemecTBa. MOIIb. bu6nmorexa [IOK
MonsipHast macca https://m.edsoo.ru/ff0d5230
14 Ddusznueckue U XUMUUECKUE SIBICHMS. bu6mmoreka [JOK
XuMuYeckasi peaKius https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U yCIOBUSA IPOTEKAHUSA bu6nnoreka [JOK
XUMHUYCCKHUX PEaKIIHA https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BELIECTB. bu6nmmoreka [IOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
7| B commerra o Bumorea 110K
. https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PEaKIIMiA
nuKanus XUMHIECKUX
18 i)(gaalfling (C(?:I[I/IHGHI/I}I ;;3J10>K6HI/I;1 bubmmorexa ITOK
’ ’ https://m.edsoo.ru/ff0d3{34
3aMelleHus, 0OMeHa)
o | B Tovomocon yibm BuGorra LOK
' . https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3alns 3HAHUI
20 KonTtponsnas padora Nel mo reme bubmmorexa [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
2 | momne Kntnopon o snomemn bumorexa LIOK
: https://m.edsoo.ru/ff0d448¢
npoctoe BeuecTBo. O30H
| Sommeme wsmac: ot B LOK
’ https://m.edsoo.ru/ff0d4614
ropenune). [TonsTue 06 okcumax
23| g mpo Bubmorexa LIOK
) https://m.edsoo.ru/ff0d497a
IIpuMeHenue kucnopona
24 TemnoBoi 3pheKT XuMHUIECKOI but6mmoreka [IOK



https://m.edsoo.ru/ff0d323c
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p€aKkuuu, MOHATUEC O
TCPMOXUMHYCCKOM YPABHCHUHU, K30~
N OHAOTCPMHUYCCKUX PCAKIIUAX

https://m.edsoo.ru/ff0d4790

TormBo (He(Th, yrojb U METaH).

bubmuorexa [JOK

25 3arpsi3HEHUE BO3TyXa, CITIOCOOBI €TO https://m. edsoo.ru/fl0ddcda
PEIOTBPAIICHUS
o
25 | mpemmmcems peors % 0 e B LOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YUCHHE €TO CBOMCTBY

27 Bonopon — anemeHT u mpocTtoe bubmuorexa [IOK
BemecTBo. Haxoxnenue B mpupoie https://m.edsoo.ru/ff0d4dd0

28 dusznueckue U XUMUYECKHE CBOMCTBA bu6nmmoreka [IOK
BojiopoJa. [Ipumenenue Bogoposa https://m.edsoo.ru/ff0d4dd0

29 IToHsATHE O KUCTIOTAX U COJIAX bubmorexa IIOK

https://m.edsoo.ru/ff0d50d2

30 Cnioco0sbI mory4eHus BOAOPoa B bu6nmuoreka [IOK
nabopartopun https://m.edsoo.ru/ff0d4dd0

31| omyeomiem solmpemme soxopona bumorera LIOK

. ’ https://m.edsoo.ru/ff0d4{42
H3Y4YEHHUE €TI0 CBOHCTBY»

32 MounsipHblii 00BEM Ta30B. 3aKOH bubmmorexa [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brraucnenns o0béma, KOITUUECTB

33 BemecCTj;z 1"8.32? ioeer?)’ H;)];IGCT?-ICOMif Brbmaorexa LIOK

i https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
(o | Brmeremr o oo 1o Bt LOK
. N https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHEIX OTHOIIIECHMI Ta30B

35 ®du3nuecKue U XUMHUYECKHUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [Tonsitue 00 bubmuoreka [JOK

HHJUKaTopax

https://m.edsoo.ru/ff0d59e2
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Bona xak pacTBOpUTENb.
HacpoliieHHble 1 HEHACHIIICHHBIE

bu6nmorexa [JOK

37 pacTBOpBL. MaccoBas 71071 BEIIecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[Tpaktuueckas padorta Ne 5 mo Teme
38 «lIpurorosiieHre pacTBOPOB C bubnuorexa [IOK
onpenen€HHON MacCOBOM o€ https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBA»
39 Kontponbhas pabota Ne2 o teme bubnuoreka [IOK
«Kucnopona. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, Kiaccudukanus, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
| omeme wsmmersne ot Bunorss LOK
’ https://m.edsoo.ru/ff0d664e
aM(oOTepHBIX OKCHUJIOB
42 OcHoBaHusI: cOCTaB, KiIaccuukaus, bu6nmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue u XuMHYECKHUE CBOMCTBA bu6nuorexa LIOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxaus, bu6nuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenue nu XuMHYECKHUE CBOMCTBA bubmuotexa [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
16 | cmocoim nonyacmn, cmmmsene Bu6mtorera LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[Ipaktuueckas padora Ne 6. Pemenue
47 AKCIIEpPUMEHTAJIBHBIX 3aJ1a4 110 TEME bu6mmorexa [IOK
«OCHOBHBIE KJIACCHl HEOPTaHMYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUID)
48 I'enetnueckas cBA3b MEKAY bubmmorexa [IOK

KiIaCCaMH HCOPIraHUYICCKUX

https://m.edsoo.ru/00ad9a50



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
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COeIUHEHNN

O000111eHHE U CUCTEMATU3ALMSL

bu6nmoreka [JOK

49 3HAHUI https://m.edsoo.ru/00ad9cb2
KoHnTtponbHas padota Ne3 mo teme
50 "OCHI(;BHLIC KJ'II:ICCBI Hg)praaneCKHx bubamorexa [IOK
- https://m.edsoo.ru/00ad9¢la
COEAMHEHUN
[TepBBIe OMBITKH KIACCHPUKAITAN
51 xmﬁnqecm&x 3JIEMEHTOB. ?IOHﬂITIHe 0 bubmorexa I[IOK
https://m.edsoo.ru/00ad9ffa
TPYIIaxX CXOJHBIX 2JICMEHTOB
Ilepuoanueckuii 3aKOH U
57 [Tepuoauueckas cucrema bubnuoreka [IOK
XAUMUYECKHX d51eMeHToB []. 1. https://m.edsoo.ru/00ada52c¢
MengeneeBa
53 Ilepuoabl, rpymbl, TOATPYIIIIbI bubmmorexa HOK
’ ’ https://m.edsoo.ru/00adaS2c
54 Crpoenne atoMoB. COCTaB aTOMHBIX bu6nuorexa LIOK
snep. M3orombl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 06onoqel<v Bubmorexa LIOK
55 aTOMOB 3JIeMeHTOB [leproanueckoit
https://m.edsoo.ru/00adabbce
cucteMsl JI. 1. MeHnaeneeBa
XapaKkTepucTuka XMMHUIECKOTO
56 3JIEMEHTA 110 €ro MOJI0KEHHIO B bu6mmoreka [IOK
[epuonnyeckoii cucreme /. 1. https://m.edsoo.ru/00ada824
Meuneneena
3nauenue Ilepnonnueckoro 3akoHa
57 JUISL PA3BUTHS HAYKH U NPAKTUKU. [I. bubnuorexa LIOK
U. MenneneeB — y4€HblH, eJaror u https://m.edsoo.ru/00ada96e
rpakJIaHUH
Kon bHast Ta Ned4 o Tem
58 (((gT;EgI{III/IeZT(I:I?/IEI.O)?I/IJ:-/H/I‘IGEK;ﬂ ) bubsmorexa [OK
https://m.edsoo.ru/00adb486
CBSI3bY»
59 DJIEKTPOOTPULIATEIHOCTh ATOMOB bu6nuoreka [JOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb486

XHUMHUYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8

60 HNonnas xumuyeckas CBs3b 1 bubsmotexa [IOK
https://m.edsoo.ru/00adac34
61 KoBasieHTHast monsipHas XUMUYECKast 1 bu6nuorexa LIOK
CBSI3b https://m.edsoo.ru/00adaab8
62 KoBasneHnTHas HenossipHast 1 bu6nuorexa [IOK
XHMHYECKasi CBS3b https://m.edsoo.ru/00adaab8
bubmuorexa [IOK
63 Crenens oxucenis ! https://m.edsoo.ru/00adae28
64 OKHUCIUTENbHO-BOCCTAHOBUTEIIHHBIC 1 bubmuotexa [JOK
peakIuu https://m.edsoo.ru/00adb076
65 OKucIuTeN U BOCCTAHOBUTEIU 1 bubmorexa IOK
https://m.edsoo.ru/00adb076
6 | «Crpoenme arows Xommieonan |1 BuGanorerca LIOK
' https://m.edsoo.ru/00ad9cb2
CBSI3bY»
67 KH:I-?;;()TJ?:;(EﬁKpP;%OOFTOeBgf KypC XUMHH 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d61c6
8 kiacca
63 HroroBasi KoHTpoIbHAs paboTa 1o 1
XUMHHM 3a Kypc 8 Kilacca
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME
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9 KUIACC

Koaun4yecTBo 4acos

DJIeKTpOHHbIe HH(poBbIE

Ne Hara
Tema ypoka Kontpoabnbie | I[lpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero U3yYeHHs
padoThI padoThI pecypcbl
Ilepnonnueckuit 3aK0OH.

1 [lepuonnueckas cuctema 1 bubmuorexa [{OK
XUMHYECKHX demeHToB /1. 1. https://m.edsoo.ru/00adb59¢
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XEIMI/I‘IGCKI/IX 3JIEMEHTOB 1 bubmmorexa LIOK

N https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPHOIOB

3 Knaccudukamnus 1 HOMEHKIaTypa 1 bubnuotexa [JOK
HEOPraHUYECKHUX BEILECTB https://m.edsoo.ru/00adb7e2
Bujapl XuMu4uecKon CBA3U U THIIBI bu6mmorexa [IOK

4 N 1
KPUCTANTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel mo reme

5 «IToBTOpEHUE U yriyodieHue 1 1
3HaHMI OCHOBHBIX Pa3eioB Kypca
8 Kiacca»

Knaccudukanuss Xumuaeckux bubmuotexa [JOK

6 o 1
peakiuii Mo pa3IMyHbIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
TTonsiTn K TH XUMHYECKOU

7 e(;K Iznf CI)IZH(;I;ECe 0 TOMOTE€HHBIX U 1 bubmorexa [IOK
PCAKIITH. https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITHSIX
[TonsiTe 0 XUMUYECKOM

aBHOBecUH. DaKTOPHI, BIUSIONINE
8 Ela CKOPOCTh XI/IMI/I‘IECKOﬁ eaKILIIII/H/I 1 bubmmorexa LIOK
p p https://m.edsoo.ru/00adc28c
Y TIOJIOXKEHUE XUMUIECKOTO
paBHOBECHS
9 OKHCTUTENHEHO- 1 bubnmoreka [JOK

BOCCTAHOBHUTCIIbHBIC PCAKIINU

https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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Teopus 3NeKTPOTUTHYECKOIN

bubmuorexa [IOK

10 nuccoranui. CHIBHBIE U clIa0bIe https:/m.eds0o.ru/00adcd68
DJIEKTPOJIUTHI
11 HonHble ypaBHEHHUS peaKUui bubmmorexa [IOK
https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHMH B CBETE MPEACTABICHUI bubmuorexa [{OK
00 AIEKTPOIIUTUIECKOM https://m.edsoo.ru/00add5d8
JIMICCOLMAIIAMN
XHUMHYECKHE CBOMCTBA COJICH B
13 CBETE Hi)ce,I[CeT;B;eIfI/Iﬁ 0?50 ) Bubmiorexa LOK
o https://m.edsoo.ru/00add8b2
AIIEKTPOJIIUTUICCKON AUCCOIIUAIIUT
14 [TonsaTue o runponuse coneu Brbmaorera HIOK
https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U cUCTEMAaTH3AIUs bubnuotexa [JOK
3HAHHUH https://m.edsoo.ru/00addd12
o
16 gﬁ:ﬁﬁ?ﬁ&@?&:ﬁﬁ;ﬁnmx bubmmorexa LIOK
https://m.edsoo.ru/00addbfa
3a1ady
Konrponsnas padora Ne2 o reme
17 «INEKTPOIUTHYECKAS bubmuotexa [JOK
Jucconuanys. XuMHUECKHe https://m.edsoo.ru/00addecO
pEeaKIuu B PaCTBOPAX»
8| Rewtemcomne cnpoma v pvmsepe Buwoterca LIOK
https://m.edsoo.ru/00addfe2
XJjopa
X B . sIHasl KUCJIOT,
19 x;niﬁgegfgg ?:J;ogg;a i[onyf;;gmt bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
IPUMCHCHHE
[IpakTuyeckas pa60TUa No 2 o Teme Bubnuotexa LIOK
20 «ITonydeHue COISTHON KUCIIOTHI,

u3y4eHue e€ CBOMCTB»

https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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https://m.edsoo.ru/00add8b2
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Beruucnenus no ypaBHeHHUSIM

21 XUMHUYECKHUX PEAKLU, €CIIH OAUH bubsmorexa [OK
’ https://m.edsoo.ru/00ade488
W3 PEareHTOB JIaH B M30BITKE
2 OO01mas xapakTepUCTHKA dJIEMEHTOB bu6nmorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AoTponHble MOIU(MUKAIIMY CEPHI.
Haxoxnenue cepol u eé bubmuorexa [{OK
23 .
COEIMHEHUH B PUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHYECKUE CBOMCTBA CEPBI
B TPOCHU
| SEomon e, B 10K
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcupl cepbl. CepHast KUCIIOTa
25 (pml/lgecxug u xmfuqecxue ’ bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWMCTBA, MPUMEHEHHE
XVUMUYECKUE PeaKIIiH, JIeKAIIIE B
OCHOBE MPOMBIIIJIEHHOTO crtocoba
26 [IOJIyYEHUS CEPHOU KUCIIOTHI. bubnuorexa [IOK
XUMUYeCKOoe 3arpsi3HeHne https://m.edsoo.ru/00adec8a
OKpPY’KarolieH cpeibl
COEJIMHEHUSIMU CEePbI
27 Brrunciaenue MaccoBoi 1071 bu6mmoreka [JOK
BBIX0/1a MMPOJYKTa peakluu https://m.edsoo.ru/00adec8a
OO01mas xapaKTepUCTHKA JIEMEHTOB
VA-rpynmsl. A30T,
28 paCprO}::TpaHCHI/Ie B IIpUpOJIE bubmmorexa LIOK
’ https://m.edsoo.ru/00adeeab
buznyeckrue 1 XuMU4YeCcKue
CBONCTBA
AmMMuak, ero pusnyeckue u
29 XI/IMI/I‘IC(;KI/IG c?;oﬁCTBa MOJIyYeHUE Bubmmorexa [IOK
’ https://m.edsoo.ru/00adf004
U TIpUMEHEHUE
30 [Tpaktuueckas padora Ne 3 o Teme bubnuorexa [IOK

((HOqueHHe aMMMHaKa, U3y4CHUC

https://m.edsoo.ru/00adf180
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€ro CBOMCTB»

A3oTHas KUCIOTa, e€ pusnueckue u

bu6nmoreka [JOK

3 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEN
aMMOHHMSI B KQ4eCTBE MUHEPAITLHBIX
32 ynoopenuit. XuMuieckoe P Bubmmorexa [IOK
. https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYKAIOIIEH CpeIbl
COEIMHEHUSIMU a30Ta
®ochop. Oxeun dpochopa (V) u
33 (I)OC(%)O}I))HaH Knéln((i))m q)q)lfsn(qelxne u bubmorexa LTOK
. https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTyUYeHHE
Hcnonb3oBanue pocdaTtoB B
34 KAa4eCTBE MUHEPAIBHBIX bubnuoreka [IOK
yA00peHuid. 3arpsi3HeHHe https://m.edsoo.ru/00adfc20
IpUPOJIHOM cpeabl hochaTamu
Yrnepon, pacupocTpaHeHue B
35 npnpgﬂ? (%mnrt)lecxrl)/le 51 bubmorexa OK
’ . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBONCTBA
Oxcuppl yraeposaa, ux Gu3ndecKkue
U XUMUYECKUE CBOMCTBA.
36 DKOJIOTHIECKHE TTPOOITIEMBI bubmoreia HOK
’ https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKCHUJIOM YTIIEpoaa
av)
37 VYronbHas KUCI0Ta U €€ CoNn bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[Tpaktuueckas padota Ne 4 o Teme
38 "[losryyeHue yriaekucioro rasa. bubnuoreka [IOK
KauecTBeHHas peakuus Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-1oH"
[TepBoHayanbHbBIE OHATHS 00 Bubmorexa LIOK
39 OpraHUYECKHUX BEIIECTBAX KaK O

COCAMHCHMAX YIJICpoaa

https://m.edsoo.ru/00ae054¢e
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bu6mmorekxa [IOK

40 Kpemnuii u ero coepumenus https://m.edsoo.ru/00ae080a
[TpakTrueckast padorta Ne 5.
41 Pewienne skcniepuMeHTaIbHBIX bubmuorexa [IOK
3agad o teMe «BaxHeimme https://m.edso00.ru/00ae0bf2
HEMETAJUIbl U UX COSTUHCHUS»
KontponsHas padora Ne3 1o Teme
42 «Bang{eﬁmHe ieMeTaJ‘IJ‘IH 1 UX bubmorexa [IOK
https://m.edsoo.ru/00ac0e18
COCJTMHCHUS»
OO01as xapakTepuCTHKa
XUMUYECKHUX JIEMEHTOB —
MeTaLI0B. MeTainueckas CBsI3b U bu6mmoreka [JOK
43
MeTaJUTMYeCKasi KpUCTauTHaecKas https://m.edsoo.ru/00ael03e
pemérka. Pu3nvecKre CBOMCTBA
METaJLIOB
XUMHUYECKHE CBOMCTBA METAJLJIOB.
44 DIIEKTPOXUMUYECKUN P bubmorexa [IOK
o https://m.edsoo.ru/00ael156
HaIpsKEHUH METaJIOB
O61mue crnocoOb! MOTyUeHus
MetaiuioB. CriiaBbl. BerauciaeHust
45 M0 YPABHEHHSIM XUMHYECKUX bubamotexa [IOK
N https://m.edsoo.ru/00ael 156
peaKIuii, eciii OAMH U3 PeareHTOB
COJICP)KUT IPUMECH
46 ITonsiTHE O KOPPO3UHK METAIIIOB bubmorexa [IOK
https://m.edsoo.ru/00ac1278
bu6mmoreka [JOK
47 [Henoumpie meTanb: https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ TUAPOKCH]IBI HATPUS U bu6nnoreka [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3EMENBHBIE METATIIIBI — bubmuorexa [JOK
KaJbIIUH 1 MarHUi https://m.edsoo.ru/00ael5e8
50 Baxxuelmnme coeTMHEHN KaJIbIIUA bu6mmoreka [IOK



https://m.edsoo.ru/00ae080a
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https://m.edsoo.ru/00ael5e8

O000111eHHE U CUCTEMATU3ALMS

51 .
3HaHHUI
57 JKEcTkoCcTh BOIBI U CIIOCOOEI €8 bu6nmorexa [IOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
53| "eerocns somstnweromiet Bu6morexa LIOK
" https://m.edsoo.ru/00aelae8
YCTpaHCHUS
. bubmuorexa [JOK
>4 Adomuimii https://m.edsoo.ru/00aelc64
55 AMpoTepHble cBOWCTBA OKCUIA U bubnuoreka [IOK
THAPOKCH/IA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
>6 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUIIBI M COTTH bubmuorexa [JOK
xkenesa (II) u xenesa (I11) https://m.edsoo.ru/00ae35¢6
53 06061{16HI/IC Y CUCTeMAaTH3aIIHs
3HAHHUI
[IpaxTuyeckas pabora Ne 7.
59 Peuienue skcnepuMeHTaIbHBIX bubmuorexa [IOK
3a/1a4 o Teme «BaxHeitmme https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHCHHUS
Brrancnenus mo ypaBHEHUSIM
XUMUYECKHUX PEaKIIUi, €CITU OJTUH
60 U3 PEareHTOB J]aH B N30BITKE WU bub6nuorexa [IOK
COJICP)KUT IIpUMeCH. Berarciienust https://m.edsoo.ru/00ael1750
MAaCcCOBOM J0JIM BBIXOZA MTPOIYKTa
peaKIu
61 O606H}€HI/I€ Y CUCTEMAaTH3AIHS
3HAHUI
62 Kontponsnas padota Ne4 o reme

«Baxueniye MeTajuibl U UX



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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COCTMHEHUS»

63 BemecrBa u Mmarepuaisl B 1 bu6nmoreka [JOK
MMOBCEAHEBHO KU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHNE 1 bu6nuorexa LIOK
OKpYKaroIien cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pereHun 1 bu6nuorexa [IOK
HKOJIOTMYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 xoupommol pbare st ype ! BuGmorexa LIOK
https://m.edsoo.ru/00ae0d0a
XuMuu 9 knacca
67 Htorosas KoHTpoJibHAs paboTa 3a 1 bubnuoreka [IOK
Kypc xumun 9 xiacca https://m.edsoo.ru/00adb33c
o | Socomemenouwamouun | Bumorea 110K
) ' ’ https://m.edsoo.ru/00ad9cb2
I'ne? Korma?
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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IPOBEPSEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJIbHOI ITPOT'PAMMBI

8 KJIACC

Kon
IpoBepsIeMOro
pe3yJjbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeILHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

1

ITo Teme: ((HepBOHaanBHBIC XUMHWYECKUC ITOHATH I

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHMHYECKHUX [IOHSATHUHA: aTOM,
MOJIEKYJIa, XHMHUYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE
BEIIECTBO, CMech (OJHOPOJHAas W HEOJAHOPOJHAs), BaJCHTHOCTH,
OTHOCHUTENIbHA aTOMHAas W MOJIKYJISIpHAs Macca, KOJIHYECTBO
BEILIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J0Js XHUMHYECKOIO
9JIEMEHTa B COCIUHEHUH, MOJISPHBIM 00BEM, XUMHUYECKas peakius,
KnaccupuKalnusg  peakiuil:  peakluuud  COSAUHECHHS,  PEaKIUU
pa3lioKeHUs, PEAKIMW 3aMEIICHHs, peakiuu oOMeHa, 9K30- |
OHIOTEPMHUUYECKUE pPEaKIMU, TEIUIoBOW 3(PQEKT peakiuu, pacTBOp,
MaccoBas JIOJIsI BeIecTBa (TIPOIeHTHAs KOHIICHTPAIIKs) B PACTBOPE

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHNYCCKUX MOHATHI M
IMPUMCHSATH OTU MMOHATHSA ITPU OMMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

UCTOJIb30BaTh XMMUYECKYI0 CHMBOJIHUKY JJIsI COCTaBIEHUS (HOpMyJ
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

1.4

pacKpbIBaTb  CMBICJ  3aKOHOB COXpPAaHEHUSI MAacChl  BEILECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJICKYJSIPHOTO YYEHUS, 3aKOHa
ABoraapo

1.5

OmnpeacsiTh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI>IX
COCOAMHCHUAX

1.6

KJIaccu(UIUPOBaTh XMUMHUYECKHE peakiuu (M0 YUCIy M COCTaBy
YUYaCTBYIOILIMX B pEaKLUH BELIECTB, M0 TEMI0BOMY 3P PeKTy)

1.7

BBIYUCIISATh OTHOCHUTEJIBHYIO MOJICKYJSIDPHYO W MOJISIPHYKO MAacCChl
BEILIECTB

1.8

BBIYHUCIISITh MAacCOBYIO JOJI0O XHMHUYECKOTO 3JeMeHTa 1o (opmyie
COeJIMHEHUS,

1.9

BbIYUCJIATH MACCOBYHO JOJIO BCIICCTBA B PACTBOPC

1.10

NPUMEHSTh €CTECTBEHHOHAYYHBIC METOMBI MO3HAHUS — HAOJIOJICHHE,
U3MEpEHUe,  MOJCIHUPOBAHHWE,  OKCIEPUMEHT  (pealibHbIi |
MBICJICHHBIN )

ITo Teme: «Baxuelimmue NpeACTAaBUTCIIN HCOPIraHMYCCKUX BCIICCTB»

2.1

pPacKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKHX TTOHATHH: OKCH I,
KHUCJI0Ta, OCHOBAHHUC, COJIb

2.2

OTIpeNeNATh MPUHAIIC)KHOCTh BEIIECTB K OINpPENeICHHOMY Kiaccy
coelMHEeHu# o hopMysam

2.3

KJ'IaCCI/I(bI/IIII/IpOBaTI) HCOPTraHNMYCCKUC BCIICCTBA
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XapaKkTepu3oBaTh (OMUCHIBAThH) OOIIME XMMHUYECKHE CBOICTBa




BCIICCTB Pa3JIMYHBIX KJIACCOB, MOATBEpXKAAasd OINMCAHHUEC NpHUMEpaMU
MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIINX XUMHUYCCKUX pCaKL[I/Iﬁ

2.5

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX
KaueCTBEHHOI0 COCTaBa, BO3MOXHOCTH TMPOTEKAHUSI XHMHUYECKUX
IIPEBpALICHUI B pa3JIMYHbIX YCIOBUIX

2.6

CIeIOBaTh IpaBWJaM TOJb30BaHUS XMMHUYECKOHM MOCyAod U
1a00paTOpHBIM 00OpPYJAOBaHHEM, a TaKXKe IpaBUjaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBMM C HHCTPYKLHUSMH I10 BBIOJHEHHIO
7a00paTOPHBIX XUMHUYECKUX OITBITOB MO TOJYYCHHUIO M COOUpPAHUIO
ra3oo0pa3HbIX BeELIECTB (BOAOpOJAa M KUCIOpPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C OMNPEAEIEHHON MacCOBOM JOJIEd PacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMHUECKUE IKCIIEPUMEHTHI I10
pacro3HaBaHUIO pPACTBOPOB IIeJoued M KHUCJIOT C TOMOIIBIO
MH/IMKAaTOpOB (JIaKMyC, (heHoIpTaNeHH, METUIIOPAHXK U APYTHUE)

2.7

MIPOBOAMUTDH PACUETHI [0 YPABHEHUIO XUMUYECKOM peakiiuu

ITo Tteme: «llepmogmueckunt 3akoH u llepuommueckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CTpoeHue aToMoOB.
Xumuyeckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKITUN»

3.1

PaCKpbIBATG CMBICII OCHOBHBIX XHUMHWYCCKHX TMOHSTHM: AApO aroma,
3J'IeKTp0HHBII71 cloit aToMa, aToOMHasd Op6I/ITaJ'IB, paauyc artroma,
XUMHYCCKasd CBA3b, IMOJISIpHAd W HCEMOJISIPpHad KOBAJCHTHAs CBA3b,
QJICKTPOOTPULATCIIbHOCTL, HWOHHAA CBA3b, HWOH, KA4THOH, 4aHWOH,
CTCIICHb OKHCJICHUA

3.2
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KﬂaCCI/I(bHL[PIpOBaTB XUMHNUYCCKHEC 3JICMCHTBI

ONHCHIBAThL M XapaKTepH30BaTh TaOMmuHyr0 ¢Gopmy [lepronndeckoii
CUCTEMBI XMMHMUYECKHMX DJIEMEHTOB: pa3iuyaTh IOHSITHUS «IJIaBHAs
noarpynna (Arpynma)» u «mnoOouHas mnoarpynna (brpymnma)y,
«MaJjbley U «00JbIINe) IepUOIbl
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packpeiBaTh cMbIca llepumonmueckoro 3akona JI.M. Menpaeneesa:
JEMOHCTPUPOBATH MOHUMAaHHUE MEPUOINYECKON 3aBUCUMOCTH CBOICTB
XUMHUYCCKHUX DJJIEMCHTOB OT UX IIOJIOXCHHSA B HepHOIlH‘IGCKOﬁ
CUCTEME

3.5

COOTHOCUTh  OOO3HAUEHMs, KOTOpbIE HMMEIOTCS B TaOiwHIe
«llepuoguueckass  cucrema  xuMuyeckux  snementoB  JI.W.
MenneneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB U 3apsii sapa, oOliee 4YHcio
AJIEKTPOHOB U paclpeieSIeHUEe WX MO JICKTPOHHBIM CJIOSIM)

3.6

OIIPCACIATh CTCIICHb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX
COCOMHCHUAX

3.7

OIIpeacsiTb BHI XUMHUYECKOMN CBSI3U (KOBaHeHTHaH u I/IOHHaSI) B
HCOPraHM4YCCKHUX COCAUMHCHUAX

9 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTaTa

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus




ITo Teme: «BeliecTBO M XUMUYECKasi PEAKIUs»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHX TIOHSTHI: pacTBOp,
AJICKTPOJIUTBI, HEIJCKTPOJHTHI, JJICKTPOJUTHUSCKAS JTHCCOIHALIHS,
peakiuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOE pPaBHOBECHE,
obpatuMble u HEoOpaTUMBbIE peaKkIuu,
OKHUCJIUTEITLHOBOCCTAHOBUTEIHHBIE peaxiuu, OKUCIIUTEb,
BOCCTAHOBUTENb, OKHCJIEHHE U BOCCTAaHOBJIEHHE, aJUIOTPOMHS,
aM(pOTepHOCTh,  XUMHUYECKash  CBA3b  (KOBAJICHTHAs, HWOHHAs,
MeTaljiueckas), KpUCTAIJIMYecKas peméTka, CIUIaBbl, CKOPOCTb
XUMHYECKOW PEaKLuu

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHWMHYCECKHUX MOHATHH H
MNPUMCHATD 9TU INOHATHA IIPU OIIMCAHHWH BCIICCTB U UX HpeBpaIJ_[CHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS HIIEKTPOJUTHYECKON AMCCOLMALUMN KHUCIIOT,
LICJIOYEH WU COJIEM, IOJIHBIE M COKPAIEHHBIC YPaBHEHUs pPEaKLUil
MOHHOTr0 oOMeHa

1.4

PacKpbIBaTh CYLIHOCTh OKHMCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUI
MOCPECTBOM COCTaBJIEHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii

1.5

MMPOBOANTH paC‘{éTBI 10 YPaBHCHHIO XHUMHYECKOMN pC€aKIuu

2.1

2.2

ITo Ttemam: «Hemertamnbel U UX coeauHEHUS» U «MeTamibl U UX
COEITUHEHUS

XapaKTepU30BaTh (OMUCHIBATh) O0IIME U CTICIIM(PUIECKUE XUMUUECKUE
CBOICTBA TPOCTBIX M CJOXHBIX BEIIECTB, TMOJATBEPXKIasi OMUCAHHE
pUMepaMu MOJIEKYJSIPHBIX Y HOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX
XUMHUYECKHUX PeaKIIHii

COCTaBJIAATh YPAaBHCHUA peaKHI/If/'I, MOATBCPKAAOIIUX CYHICCTBOBAHNC
IeHETUYECKOM CBA3U MCXKAY BCIICCTBAMH PA3JIUYIHBIX KJIACCOB
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MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHS,
BO3MOKHOCTH NMPOTEKAHUS XUMUYECKUX MPEBPAIEHUN B Pa3IMYHBIX
YCIOBUSIX
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ClleZIoBaTh  IPaBWJIaM  TIOJIB30BAHUS XHMHYECKOH TOCYAOH W
71a00paTOPHBIM 00OPYAOBAaHUEM, a TAKKE MpaBWIaM OOpaIICHUs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHMSMH MO BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYCHHUIO M COOUpPAHUIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa M YIIIEKUCIIOTO Ta3a)

2.5

IIPOBOJUTH PEAaKUUH, MOATBEPKIAIOIIME KAYECCTBEHHBIM COCTaB
pa3MUYHBIX BELIECTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPHI-,
Opomuna, woawmn, kapOonar, ¢ocdar, cuaukar, cyiubdar,
TUIPOKCHUMOHBI, KATHOHBI aAMMOHHUS, HOHBI M3YYEHHBIX METAJIOB,
[IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BELIECTB

[To Teme: «XuUMHS U OKpY>KaroIasi cpeaay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHYeCKMX mnoHsTui: 1K
BEILIECTBA; KOPPO3HUsI METAJIJIOB

3.2

MPUMEHSTh OCHOBHBIC OIEpAIMH MBICTUTENBHON HESTEIbHOCTH —
aHaTu3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMAaTHU3AIHIO,
BBISIBJICHHE MPUUYMHHO-CICJACTBEHHBIX CBSI3€M — IS H3ydYeHUS
CBOWMCTB BEIIECTB M XHMHYCCKHX pEaKIWi; C€CTCCTBCHHOHAYYHBIC
MCETOAbI IIO3HAHUA — HaGJ'IIOI[eHI/IC, HU3MCPCHUC, MOACIMPOBAHUC,
AKCIEPUMEHT (peaJIbHBI W MBICIICHHBIN )




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KJIACC

Kon

IIpoBepsieMblii JJ1eMEHT COAEPKAHMS

1

HepBOHa‘{aHBHBIe XHUMHUYCCKUC ITOHATHA

1.1

[Ipenmer xumun. Ponp XUMUM B KU3HU 4YeIOBEKa. XUMHS B CUCTEME HayK.
Tena m BemecTBa. Pu3MUECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BEIECTB

1.2

[TonsTre o MeTogax Mo3HaHUs B XUMHH. UncThle BeniecTBa U cMecu. CrocoOsl
pa3aeneHus cMecen

1.3

ATOMBI U MOJEKYyJIbl. XHUMHYECKHE 3JIeMEHThl. CHMBOJBI XUMHYECKUX
251eMeHTOB. [IpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

Xumudeckas (bopMyna. BaneHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMECHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OtHOCHUTENbHAS aTOMHas macca.
OTtHOCHUTENIBHAS MOJICKYJISIpHAdg Macca. MaccoBast 10J1s1 XMMHUYECKOTr0 JIEMEHTA
B COCAMHCHUU

1.5

1.6

KomnuectBo BemectBa. Mosbe. MonsipHass Macca. B3auMocBs3p KoJIM4ecTBa,
Macchl M 4YHCJIAa CTPYKTYPHBIX €IWHUI] BemectBa. Pacu€rel mo Qopmynam
XUMUYECKHUX COCAUHEHUN

OU3NYECKUE U XUMHUYECKHUE SIBIICHUSA. XUMUYECKasl peakuus U €€ MPHU3HAKU.
3aKOH COXpaHEHHUs MaccChl BEeLIECTB. XumMuueckue ypaBuenus. Kiaccudukanus
XMMHUYECKHUX peaKIUi (COeTMHEHMs], pa3I0KEHMsI, 3aMeIlIeHUs, OOMeHa)

1.7

XUMHUYECKUH 3KCTIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCY10i, ¢ MpaBUIaMu
pabotel B naboparopum W TpuéMaMu oOpamieHuss ¢ J1abopaToOpHBIM
0o0OpyJIOBaHHMEM, H3y4YE€HHE U OIUCaHWe (UIUYECKUX CBOMCTB 00pa3LoB
HEOpPraHMYeCKUX BeUIeCcTB, HaOmoneHue Qusnmueckux (TUIaBICHUE BOCKA,
TasiHUE JIbJla, paCTUpPaHUE caxapa B CTYIKe, KUIIEHUEe U KOHJEHCAls BOJbI) U
XUMHUYECKUX  (TOpeHHME  CBEYM, [POKAJIMBAaHWE MEJHOM  NPOBOJIOKH,
B3aMMOJICHCTBHE MeJNa C KHUCJIOTOW) SBJICHUH, HAONIONEHHWE M ONHCAHUE
OPU3HAKOB MPOTEKAaHUS XUMHYECKMX peakuuid (paslokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIOTBI C XJOpPUIOM Oapusi, pa3iokKeHue
ruapokcuaa menu(ll) mpu HarpeBaHuM, B3aUMOJIEHCTBHUE KeJi€3a C paCTBOPOM
comu menu(Il), u3ydenue crnocoOoB pas3zieneHus: cMeceil (C MOMOIIbI0 MarHuTa,
¢unbTpOoBaHNE, BbIMApUBAHUE, NUCTWILIISALUSA, XpoMaTorpadus), MpoBeACHUE
OYHMCTKH MTOBAPEHHOM COJIM, HAOJII0/IEHUE U ONTUCAHNE PE3yJIbTaTOB POBEIECHUS
OTbITa, WUTIOCTPUPYIOLIEr0 3aKOH COXPAHEHMS MacChl, CO3JaHUe MOoJelen
MOJIEKY (IIIApOCTEPIKHEBBIX )

Baxueiinme npeIcTaBUTENIM HEOPraHUYECKUX BELIECTB

2.1

Bo3nyx — cmeck razoB. CoctaB Bo3ayxa. Kuciopon — ajieMeHT U mpocrtoe
BemecTBo. HaxoxkmeHue Kuciopona B MpHUpone, (GU3NYECKHEe W XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Okcunasl. [Ipumenenue kuciaopona. CrocoObl
HOJIlyuYeHHUsl KUCIOopoJa B Ja0OpaTopuud U NpOMBIIUIEHHOCTH. KpyroBopot
Kuciopoaa B npupoje. O30H — aoTponHast MoAU(UKALU KUCI0poaa

2.2

TerutoBoit 23PheKT XUMUIECKON peaKlii, TS PMOXHUMHUUYECKHAE YPABHEHHUS, IK30-




Y DHIOTEPMHYECKHUE peakiu. TOIUIMBO: Yroib U MeTaH. 3arps3HeHNEe BO3/IyXa,
yCHUJICHHE TApHUKOBOTO 3 eKTa, pa3pylieHne 030HOBOTO CIIOs

23

Bonopon — smemenT u mpocTtoe BemiecTBO. HaxokneHwe Bomopoaa B MPHPOJIE,
(u3nueckue W XUMHUYECKUE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI TONyYEeHUSI.
Kucnote! u conu
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MounsipHbiii 00BEM Tra30B. Pacu€Thl Mo XUMHUYECKUM YpaBHEHUSIM

2.5

®usznyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HacblieHHble ¥ HEHACBILLEHHBIE pAaCTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast nons BemecTBa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B mpupoAe M B KM3HM 4enoBeka. Kpyrosopor
BOABI B TpuUpoje. 3arps3HEHHE MPHUPOAHBIX BojA. OxpaHa U OYMCTKA
IIPUPOJHBIX BOJ

2.6

Knaccudukamnus Heopranmdeckux coenunenuid. Oxcunapl. Knaccudukanus
OKCHJIOB: cojeoOpa3ymoomue (OCHOBHBIE, KHUCJIOTHBIE, aM{QOTepHblEe) U
HeconeoOpazytomue. Homenknarypa okcuaoB. dusznueckue U XUMHUECKHE
cBOMcCTBa OKCcHI0B. [lomyyeHue okcuoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHMIl: 1IENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMmeHknaTypa ocHoBaHui. Pu3nyeckue U XMMUYECKHE CBOWCTBA
ocHoBaHuil. [loryueHne ocHOBaHUM

2.8

2.9
2.10

Kucnotel. Knaccudukanus xucnor. Homenknatypa kucnor. dusnueckue u
XMMHYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHocth MetaioB H.H. bekerosa.
[TonyueHue KUCIOT
Comu. Homenknatypa coseil. @usnyeckrue M XMMHYECKHE CBOWCTBA COJIEH.
Ilonyuenue coineit

I'enernueckas cBI3b MCKAY KJIaCCaMM HCOPTaHNMYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XUMUYECKUN  DKCIIEPUMEHT: KA4eCTBEHHOE  OIpPENEICHHE  COAEpKAHMA
KHCJIOpOZa B BO3JyXe, MOJydyeHHe, COOMpaHME, pACIO3HAaBaHHE U H3Yy4YECHUE
CBOWCTB KHCJIOPO/a, HAaOIIOA€HNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM M
yCIJIOBUSI BOSHUKHOBEHUS U MPEKpaIlleHusl TOpeHus (Iokapa), 0O3HAKOMIIEHUE C
o0Opa3llaMM OKCHJOB M ONHCAaHUE HUX CBOMCTB, NOJy4YeHUE, CcOOMpaHue,
pacno3HaBaHUE M M3yYEHHE CBOWCTB BOAOpoOJa (TOpEeHue), B3aUMOJIECHCTBUE
BojlopoJia ¢ okcugoM mMeau(1l) (Bo3aMOXKHO MCTONBb30BaHUE BUIEOMATEPUAIIOB),
HaOmrofleHue 00pa3lioB BEILECTB KOJIWUYECTBOM | MOIb, HCCIIEJOBAHUE
0COOEHHOCTEH  pacTBOPEHHUS BEIECTB C PA3JIMYHOM  pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MACCOBOW JOJIEH PAaCTBOPEHHOTO
BEIIECTBA, B3aUMOJICICTBUE BOJBI C MeTallaMH (HAaTpUEeM U KaJbIUEM)
(BO3MOXKHO HCIIOJIB30BAaHHE BHJIEOMATEPUANIOB), OIpEIEICHHE pPacTBOPOB
KHACJIOT M IIeJlouedl C TOMOIIbI0 MHIMKATOpOB, MCCIE0BaHHE OOpa3loB
HEOpPraHMYECKHUX BEIIECTB pa3jIUYHbIX KIACcCOB, HAOIIOJCHHE HW3MEHEHUS
OKpPAacCKM HHJIUKAaTOpPOB B pacTBOpax KHCIOT U ILIEJIOYEH, H3ydeHHE
B3aumojeicTBus okcuga menu(ll) ¢ pactBopom cepHOM KHUCIOTBI, KHUCIOT C
METaJlJIaMH, PeaKIIMi HEUTpaIn3allii, NOJy4YEHUE HEPACTBOPUMBIX OCHOBAHMM,
BBITECHECHHE OJHOTO MeTaula JpPyrUM U3 pacTBOpa COJIM, pELICHUe
SKCIIEPUMEHTANIBHBIX 33/au MO0 TeMe «BakHellne Kiacchl HEOPraHMUYECKHUX
COEIUHEHUI

[Tepuoauueckuii 3akoH u [leproauueckas cucteMa XUMUYECKUX SJIEMEHTOB
J.1. Menneneea. CTpoeHrne aToMOB. XUMUYECKast CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU




3.1

[lepBrie mMOMBITKM KiIacCUUKALMKM XUMHUYECKUX dJeMeHTOB. Illonatue o
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE U LIEIOYHO3EMEIbHBIE METaJlIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DIJIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIe
OKCHJIbl M TUAPOKCUIBI

3.2

[Tepronnueckuii 3akoH. [lepuoanyeckas cucrema XuMu4deckux 3memMeHToB . 1.
Meneneesa. KoporkonepuoaHas u JUIMHHOIIEpUOHAS ¢bopmbI
Ilepuonuueckoit cuctembl xumuueckux oaieMeHTtoB J[.M. Mengeneena.
IIepuoasl m rpynnel. PU3HYECKUH CMBICI IOPAJKOBOIO HOMEpPA, HOMEPOB
MeproJia U TPYMIbI AJIEMEHTa
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Crpoenue atomoB. CoctaB atroMHbIX snaep. M3ortonsl. Dnexkrponsl. CTpoeHue
JNEKTPOHHBIX 000JI0YeK aTOMOB TMepBbIX 20 XHUMHUYECKHUX DJIEMEHTOB
[Iepuonnueckon cucremsl /.M. Menaeneesa. XapakTepuUCTUKAa XUMHAYECKOTO
3JIEMEHTA 10 ero nojoxkeHuto B [lepuoanueckoii cucreme .M. Menaeneena
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3aKOHOMEPHOCTH HM3MEHEHUs pajuyca aToMOB XHMMHMUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TIpyIlIlaM M MEPUOJAM.
3nauenue Ilepuonnyeckoro 3akoHa u Ilepuoauueckoil CUCTEMBI XMMUYECKUX
3JIEMEHTOB JJIsl pa3BUTHUS HaykKu W npaktuku. .M. MenaeneeB — yu€Hbld U
rpakJIaHUH

3.5

Xumuueckass cBsizb. KoBaneHTHas (MOJspHasT W HEMOJSpHasi) CBS3b.
DJIEKTPOOTPULIATEILHOCTh XUMHUECKUX 2J1IeMEeHTOB. loHHas cBA3b

3.6

Crenenb okucieHusa. OKUCIUTETbHOBOCCTAHOBUTENbHBIE peakuuu. [Ipomecchl
OKHUCJICHUA ¥ BOCCTAaHOBICHUA. OKUCINUTEIN U BOCCTAHOBUTEIN

3.7

XUMHUYECKUH OSKCIIEPUMEHT: H3Y4YCHHE OO0pasloB BEIIECTB METAJIOB U
HEMETAJIJIOB, B3aMMOJAEUCTBHE THIAPOKCHAA LUHKA C PAacTBOPAMH KHUCJIOT U
L1eJI0YEH, MPOBEICHUE OIBITOB, WJUIFOCTPUPYIOIINUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIii (TrOpeHue, peakluu pa3IokKeHUs, COeTUHEHHS )

9 KJIACC

Kon

HpOBepﬂeMbIﬁ JTEMEHT COACPKAHUSA

1

BCH_IeCTBO U XUMHWYCCKAA PCaKIus. HOBTOpeHI/Ie

1.1

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucteMa XuMu4eckux saemeHTos J1.1.
MenpeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
XUMUYECKUX DJEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalus, KaJblUsi H UX
COCJIMHEHUN B COOTBETCTBUU C IMOJOKEHUEM 3JIEeMEHTOB B llepmoamyeckoii
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHne BemecTBa: BHABl XMMHYECKOM CBA3U. THUNBI KpHUCTaJNIMYECKUX
PEETOK, 3aBUCHMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAJUINYECKON PEIIETKH
U BUJa XuMuueckoil csa3u. Knaccudukanus u HOMEHKIATypa HEOpraHMYECKUX
BEUIECTB (MEXAyHapoAHas U TpUBHAJbHAs). XUMHUYECKHUE CBOWCTBA BEIIECTB,
OTHOCSILIIMXCSA K Pa3jgMYHbIM  KJjJaccaM HEOPraHWYECKUX COCIHMHEHUH,
TE€HETUYECKasl CBSI3b HEOPTAHMYECKUX BEILIECTB

1.3

Krnaccudukanms XuMHYECKHX peakyii Mo pa3lIudHbIM MpU3HAKaM (110 YUCITy U
COCTaBy YYacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3(dexTy, Mo
M3MEHEHHIO CTETeHEeW OKHCIICHUS] XMMUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH,
M0 Yy4YyacTHUIO Karainu3atopa). OK30- H DJHAOTEPMUYECKHE  PEaKIIHH,
TEPMOXMMHUUECKHE ypaBHEHH. [IOHITHE O CKOPOCTH XMMUUECKON peaKkInu




1.4

[TonsiTrie 00 0OpaTUMBIX M HEOOPATUMBIX XUMHUECKHX peakuusax. [loHstue o
TOMOT'€HHBIX U T€TEPOreHHBIX peakuusax. [[oHATHE 0 XMMHUUECKOM PaBHOBECHM.
@akTophl, BIUAIOIIME HAa CKOPOCTh XUMHUYECKOW pEaklUd U TIOJIOKEHHE
XMMHUYECKOI'0 PABHOBECHS

1.5

OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEaKUUH,  DJICKTPOHHBI  OanaHc
OKHUCJINTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBiieHHe  ypaBHEHUI
OKHCITUTENIbHO-BOCCTAHOBUTENIPHBIX ~ PEAKIMH C HUCIOJB30BAHUEM MeEToJla
9JIEKTPOHHOTO OanaHca

1.6

Teopust AMEKTPOTUTHICCKON TUCCOIUAIMH. DJIEKTPOIUTHl U HEIJICKTPOIUTHL.
Katronbl, aHnoHbl. MeXaHU3M JUCCOLMAIIMKN BEIIECTB C Pa3IMYHBIMU BUJIAMHU
xuMudeckor cBs3u. CteneHpb aucconnanuu. CUIBHBIE U CTA0BIe AIEKTPOIUTHI.
Peakiiun noHHOTO OOMEHa. YCIIOBHMSI NPOTEKAHMS PEaKIMi MOHHOTO OOMCHa,
MOJIHBIE W COKpAIIEHHBIE WOHHBIE ypaBHEHHsS peakuuid. CBOWCTBa KHUCIOT,
OCHOBAaHMH W COJel B CBeTe MNPEACTABICHUA 00 3ICKTPOTUTHYECKOU
nucconmanuu. KauecTBeHHbIE peakiinu Ha MOHBI. [loHsTHE O THAPOIM3E CONei

1.7

XUMHUYECKUN SKCHEPUMEHT: O3HAKOMJICHHE C MOJACISAMH KPUCTAJUITMUECKUX
pPEmIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
ajamasa), CIOXHBIX BEUIECTB (XJOpUIa HATpuUs); HUCCIEIOBAaHUE 3aBUCHUMOCTU
CKOPOCTH XHMHYECKOH peakuud OT BO3JECUCTBUSA pa3IUYHbIX (DaKTOPOB;
UCCJIEOBAHUE  DJIEKTPOIIPOBOJHOCTH  pPacTBOPOB  BEUIECTB,  IIpolecca
JTUCCOLIMALIMM  KHUCIIOT, IIeNo4Ye M cojeil  (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEPHAJIOB); TMPOBEJICHUE OIBITOB, WUIIOCTPUPYIOIINX TPU3HAKU
IPOTEKaHUsl peaklnii HOHHOTO oOMeHa (0Opa3oBaHUE OCa/iKa, BbIIEJICHUE Ta3a,
o0pa3oBaHUE BOJIbI); ONBITOB, WJUTFOCTPUPYIONMIUX IMPUMEPHI OKHCIUTEIHBHO-
BOCCTAHOBUTENIBHBIX peakuuil (TOpeHHe, peakiy pasiioKeHUs, COCTUHEHMUS);
pacro3HaBaHUE HEOPTAaHMUYECKUX BELIECTB C MOMOIIBIO KAU€CTBEHHBIX PEaKIIUil
Ha MOHBI;, pEIIeHHEe YKCIIEPUMEHTAIbHBIX 33734

Hemeramnsl u ux COCIUHCHUA

2.1

OO6mas  xapaktepucTtuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIC cTeneHu okucieHus. CTpoeHue U GU3NIecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOreHOB. XHUMHUYECKHE CBOICTBa Ha TMpUMepe Xjopa
(B3aumoieiicTBME C MeETaulaMH, HeMEeTaUlaMHM, IIeJouyaMu). XIJIOPOBOIOPO.
CosngHasi KUCJI0Ta, XUMUUYECKHUE CBOMCTBA, MOJIydyeHHEe, MpuMeHeHue. JlelictBue
XJI0pa ¥ XJIOPOBOAOPOAA HAa OPraHU3M 4esOBEeKa. BakHelue XJIOpUAbl U UX
HaX0XJICHHUE B IPUPOJIE

2.2

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHble cTeneHu okucienus. CtpoeHue u puznyecKue cBOWCTBa
MPOCTBIX BELIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOIHBIE MOJU(PHUKAIMU
KUCJIOpoJa U cepbl. XUMHUYECKHE CBOMCTBAa cepbl. CepoBOAOPOJ, CTPOEHHUE,
¢usnyeckne M XUMHUECKHE CBoWcTBA. OKCHIBI CEephl KakK MPEICTaBUTENN
KHUCJIOTHBIX oKcuaoB. CepHasi KuCIOTa, pU3MUEeCcKre U XUMHUYECKHE CBOMICTBa
(oOmme Kak MpeacTaBUTENs Kiacca KHUCIOT U cnenuduyeckue). XUMUUIECKHe
peakuuu, Jexanue B OCHOBE MPOMBIIUIEHHOTO Croco0a MOMy4YeHHs CEpHOMN
kucaothl. [Ipumenenune. Conn cepHOW KHCIOTHI, Ka4ECTBEHHAsl peakius Ha
cynbdaT-uoH. HaxoxxneHnue cepsl U €€ COCIMHEHH B MPUPOJIEC. XUMUYECKOE
3arpsi3HEHUE OKPY’KAIOLIEH Cpellbl COEIMHEHUSMHU Cepbl (KHCIOTHBIE JT0K[IH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €0 MPeA0TBPAIllCHHUS
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OOmast xapakTepucTuka 3y1eMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTpPOCHHUS
aTOMOB, XapaKTEePHbIE CTENICHN OKUCIIEHHS. A30T, paCIpOCTpaHEHUE B IIPUPOJIE,




¢du3nueckue U XuMHUeckue cBoiictBa. Kpyrosopor a3zora B npupoje. AMMHUaK,
ero ¢u3nM4ecKue W XMMUYECKHE CBOICTBa, MOJydeHHue U npumeHenue. Comu
aMMOHMSI, UX (U3NYECKHWEe M XUMHYECKHE CBOWMCTBAa, MpPUMEHEHHUE.
KauecTBeHHas peakuus Ha MOHBI aMMOHHUSA. A30THasl KUCIIOTA, €€ IOJyYEHHUE,
(dbu3mvyeckue M XUMHUYECKHE CBOWCTBa (0OmMME Kak MPEACTaBUTENs Kiacca
KUCIOT U crnenuduyeckue). Mcrnoab3oBaHWe HUTPATOB M COJIE aMMOHHUS B
KaueCcTBe MHHEPAJbHBIX yA0OpeHUH. XUMHUYECKOE 3arps3HEeHUE OKPYIKAIOIICH
Cpellbl COEIUHEHUAMU a30Ta (KUCIOTHBIE JOXIH, 3arpsA3HEHUE BO3/yXa, TOUBbI
1 BOJIOEMOB)
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®ocdop, amtorponHsie Monudpukanuu docdopa, puznyeckrne U XUMUYECKHE
corictBa. Okxcupn dochopa(V) u dochopHas kuciora, Qunyeckue u
XUMHYECKHE CBOWCTBA, monydeHue. lcmonp3oBanme ¢ocdaroB B KauecTBe
MHUHEPAJIBHBIX YA00pEHUH

2.5

OOmas xapaktepuctuka 31eMeHTOB [VA-rpynmel. OcoOEHHOCTH CTpOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YTIJepoJl, aJIOTPOIHBIE
MOIU(UKAIMK, PACIpPOCTpaHEHHE B MpHPOJE, (U3NYECKHE M XHMHUYECKHE
cBoricTBa. Ancop6mus. Kpyrosopor yriaepona B npupone. Okcuubl yriepoaa,
X (PU3NYECKUE M XUMHUYECKHE CBOWCTBA, ICHCTBHE HA >KUBBIE OPraHU3MBI,
MOJIyYeHUE U MPUMEHEHHUE. DKOJIOTUYECKUE MPOoOIeMbl, CBA3aHHBIE C OKCUIOM
yriepoaa(lV); rumore3a ria00ajabHOTO NOTEIUICHHS KIMMAaTa; MapHUKOBBINA
s¢dexr. YrompHas kuciota u €€ Coiau, UX (PUINYECKUE M XUMHUYECKHUE
CBOWCTBa, MOJy4YeHHE M TpuMeHeHue. KauecTBeHHas peakuus Ha KapOoHAT-
uoHbl. Vcnonb3oBaHue kapOOHATOB B OBITY, MEIULMHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO35HCTBE

2.6

[TepBoHavanbpHBIC MOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COCIMHECHHSIX
yriepoaa (MeTaH, 3TaH, 3TWJIEH, AalETWICH, 3TaHOJ], TJIUIEPUH, YKCYCHas
kucioTa). x cocraB W xumudeckoe crtpoeHue. [loHATHE O OMONOTHYECKH
BAa>XXHBIX BCHICCTBAX: )I(I/Ian, 6€JIKaX, erIeBOZIaX — "N HUX pOJII/I B JKHW3HU
yenoBeka. MarepuanbHOE€ €IUHCTBO OPraHUYECKUX U HEOPraHWYECKUX
COCTMHEHUH

2.7

Kpemnwuii, ero ¢usnueckue © XUMHUYECKHE CBOWCTBA, TIOJYYCHHE W
npumeHenue. CoeauHeHus: KpemMHUs B mpupozae. OOuiue mpenctaBieHus o0
okcune kpeMuusA(IV) u kpemaneBoit kucinote. CUIMKATBI, UX UCIIOJIL30BAHHE B
6BITy, MCIUIHWHC, IMMPOMBIIIJICHHOCTH. Baxueiimnme CTPOUTCJIBHBIC MAaTCPUAJIbIL:
KepaMHuKa, CTEKJIO, IIeMEHT, OeToH, >kene300eToH. [IpoGnembl Oe3omacHOro
HCIIOJIB30BaHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCCI[HCBHOﬁ KU3HU

2.8

XUMHUECKUH HKCHEPUMEHT: H3y4yeHHE 00pa3l0oB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISTHOM KHCJIOTBI; IIPOBEICHHE KAa4ECTBEHHBIX PEAKLMK Ha XJIOPHUI-
WOHBl W HAOJIOJEHHME MPU3HAKOB HUX IMPOTEKaHMS; OIBITHI, OTpaXKarollue
¢u3nvecKne U XMMUYECKHE CBOWCTBA TaJIOTEHOB M UX COCAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEPUANIOB); O3HAKOMJICHME C O0paslamMu XJIOpUIOB
(ramoreHn1oB); O3HAKOMJICHHE C oOpa3liaMH cepbl U €€ COeAMHEHUSIMU
(BO3MOXKHO ~ MCIIOJIb30BaHME BHJEOMATepHANIOB); HAOJIIOJEHME Hpolecca
oOyrnuBaHusl caxapa IOJ JIEHCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHCIIOTHI;
U3yueHHe XMMUYECKHX CBOMCTB pa30aBieHHON CEPHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHOW peakuud Ha cynbdar-uoH u HaOmIOACHHWE Tpu3HaKa e¢
IPOTEKAHHUs; O3HAKOMJIEHHE C (PU3NUYECKUMH CBOWCTBaMHM a30Ta, hocdopa u ux
COEIMHEHUN (BO3MOXKHO HCIIOJIb30BAHME BHJIEOMATEpUANIOB), O0pa3LamMu
a30THBIX U GochOpHBIX yIOOpPEHUH; MoTydYeHre, COOMpaHe, paclio3HaBaHUE U
U3y4YE€HHE CBOICTB aMMHaKa; IpPOBEIACHHE KAaueCTBEHHBIX pEaKIUi Ha HOH




amMmMOHMST U ¢docaT-uOH U HU3yYEHHE MPHU3HAKOB MX MPOTEKaHUS,
B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEABIO (BO3MOKHO
WCIIOJIb30BaHNE BUJEOMATEpPHANIOB); HU3yUYEHHE MOJENell KpPUCTAUIMYECKUX
peméTok anmasza, rpaduTa, (QyIepeHa; O3HAKOMIJIEHHE C MpPOIECcCOM
azcopOLMK pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
NPOTHUBOTA3a; MOJy4YeHUE, cOOMpaHHe, paclo3HaBaHME M H3YUYEHHE CBOMCTB
YIJIEKUCIOro Tra3a; IMpOBEJEHHE KadeCTBEHHBIX pPEaKIMi Ha KapOOHAT- U
CUJIMKAT-UOHbl M H3y4YEHHE IIPU3HAKOB HUX IPOTEKAHMs; O3HAKOMIICHHE C
IPOAYKIMEH CHJIMKATHOM IPOMBIIUIEHHOCTH; PEIIEHUE JKCIEPUMEHTAIbHBIX
3a1a4 1o reme «BaxHeunye HeMeTaJIIbl U UX COCIMHEHUS»

MeTamasl 1 uX COCAMHCHUS

3.1

OO01mas xapakTepUCTUKa XUMHUYECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxxkenuss B Ilepumoamueckoid cucreme XuMuUueckux dnemeHtoB J[.U.
MenneneeBa u ctpoeHust aToMoB. CTpoeHre MeTaJIoB. MeTajinyeckas CBsi3b U
METAUINYECKAss KPUCTAIMYECKAass pelmeTka. DIJIEKTPOXUMUYECKUU Pl
HaIPSHKECHUN METaJUIOB

3.2

dusnueckrue U XUMUYECKHE CBOMCTBA MeTauioB. OOmue crocoObl MOTydeHUs
meTtamioB. Iloustue o KOppOo3un MCTAJUIOB, OCHOBHBIC CHOCO6LI 3allUThl UX OT
koppo3un. CriaBsl (CTallb, YyTyH, JIOPAUTFOMUHUN, OpOH3a) U UX TPUMEHEHUE B
OBITY M IPOMBIIICHHOCTH

3.3

[[{emounble MeTaJUIBl: MOJOXKEHHE B Ileprmoanyeckod CUCTEME XHMHYECKHUX
anemeHToB [[.M. MeHneneeBa; CTpOeHUE UX aTOMOB; HAXOXKICHHUE B IPUPOJE.
duznyeckue 1 XUMUYECKHe CBOMCTBA (Ha MpuMepe HaTpus U Kaiusi). OKCHIIbI U
TUAPOKCUABI HaTpuss M KanusA. [IpuMeHeHue WIeNOYHBIX METAUIOB U UX
COoeIUHEHNN

3.4

Illenoyno3eMenbHEIE  METalabl MarHvMii W KajJbLIMii:  IIOJIO)KCHHE B
[Tepronnueckoit cucteMe xuMmuueckux deMeHToB .M. MeHneneeBa; cTpoeHue
X aTOMOB; HaXOXXJeHHE B mpupoje. Puznueckue M XUMHUYECKUE CBOMCTBA
MarHus M Kaiubliusg. Baxkuelmme coequHEHUs KajbIus (OKCHI, THIPOKCHI,
comn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs!

3.5

AmomuHuil: nonioxkeHue B llepuoguyeckoil cucteMe XMMHYECKHUX DSJIEMEHTOB
JL.. MenneneeBa; CTpoeHHE aTroMma; HaxoxaAeHue B npupoae. Pusndeckue u
XUMHYECKHE CBOMCTBA alfOMUHUA. AM(DOTEpHBIE CBOWCTBA OKCHIA M TUAPOKCHIA
AJTIOMUHUS

3.6

Kenezo: nonoxkenne B [lepuoandeckoi cucremMe XUMu4eckux saemenTon .M.
MeneneeBa; CTpOGHHME aToOMa; HaXOXJIeHHEe B mpupoae. Duznueckue u
XUMUYECKHE CBOMCTBa xene3a. OKcuabl, THAPOKCUIbl U conu kenesa(ll) u
xene3a(lll), ux cocras, CBOMCTBA U MOTyYCHHE

3.7

XUMUYECKUI SKCIIEPUMEHT: 03HAaKOMJIEHHE C 00pa3liaMu METAaJIJIOB U CILIABOB,
uX (U3MYECKUMU CBOMCTBAMH; U3YYCHHE PE3yIbTaTOB KOPPO3HH METAIIJIOB
(BO3MOXHO WCTIOTh30BaHUE BUJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJICHCTBUSL OKCHIA KajblMsi U HATpus C BOAOM  (BO3MOXKHO
WCIIOB30BaHUE BHIEOMATEPHAIIOB); HCCIICIOBAHNE CBOWCTB KECTKOW BOJBI;
mporiecca TOpPEHHUs Kelle3a B KHUCIopoae (BO3MOXKHO — HCIOJb30BAHHE
BHJICOMAaTEpPHAJIOB); MPU3HAKOB MPOTEKAHUS KAaUYeCTBEHHBIX PEaKIMii HA MOHBI
(MarHus, kamnblusi, amoMuHus, nuHka, xeneza(ll) u xemesa(Ill), menu(Il);
HaOJII0/IEHUE U OMMCaHUE MPOLECCOB OKpalIMBaHUs IUIAMEHU HOHAMH HaTpus,
Kaiugd ¢ Kajgblusi  (BO3MOXKHO  MCIOJIb30BaHUE  BHUJIEOMATEPHUAIIOB);
uccieqoBaHie aM(OTEPHBIX CBOMCTB THIPOKCHA ATIOMHUHHS M THUAPOKCUAA




OUHKA, PCIICHHUE SKCIICPUMCHTAJIBHBIX 3a/la4 110 TEME «Baxaeime MeTauIbl U
X COCOAUHCHU)

XHMMS M OKpyKaromas cpeaa

4.1

Hosble maTepuansl U TexHonoruu. BemecrBa u mMarepuanbsl B NOBCEIHEBHOU
JKU3HM 4YeJlIoBeKa. XUMUS U 310pOBbE. be30MacHOe MCIOIb30BAHUE BELIECTB U
XUMHUYECKHX peakuuit B ObiTy. IlepBas moMoIIb Mpu XUMHUYECKHX OXKOTax U
OTPABJIICHUSIX

4.2

OCHOBBI ~ JKOJOTMYECKOW  TPaMOTHOCTH.  XMMHUYECKOE  3arps3HEHHE
okpyxaromien cpennl [1/IK. Ponp XxuMun B penieHUH 3KOIOTHUECKUX MpoOIeMm.
[IpupoaHble HMCTOYHHMKH YTIEBOAOPOAOB (Yroyib, NPHUPOIHBIA ra3, HedTh),
MPOJIYKTHI UX MEPEPAOOTKH, UX POJIb B OBITY U POMBILIUIEHHOCTH

43

XUMUYECKUH SKCIEPUMEHT: U3y4eHHe o0pa3IoB MaTepUaoOB (CTEKIIO, CILIABBI
METaJUIOB, MOJIMMEPHBIE MAaTEPHAITHI)

INPOBEPSAEMBIE HA OI'D 10 XUMHWU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOWM OBPA30BATEJBHOM ITPOI'PAMMBI OCHOBHOI'O

OBLIEI'O OBPA30OBAHUA
Kon IIpoBepsiemble TPeOOBaHUS K NPeIMETHBIM pe3yJbTaTaM
MPOBEPSAEMOro 0a30BOr0 YPOBHS 0CBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
TpeboBaHus NPOrpaMMbl OCHOBHOI0 0011ero odopasoanusi Ha ocHoBe PI'OC
1 [IpencraBnenue:

1.1

O TI03HABa€MOCTU SBJICHHA NPUPOABI, MOHMMAaHHE OOBEKTUBHOM
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa OOILEH KyIbTypbl M MPaKTHYECKOU
NESTEIbHOCTH YEeJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;
IIOHUMaHUE MECTa XUMUU CPEIH IPYTUX €CTECTBEHHBIX HAYK

1.2

0 HAY4YHbIX METOJaxX IO3HAHUA, B TOM YHUCJIC SKCIICPHUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOHAAX HUCCICAOBAHUA BCHICCTB U HU3YUYCHUA
XHUMHUYCCKHUX peaKuHﬁ; YMCHUC HCIIOJB30BATH MOJCIIN JUISA
00BSICHEHUS CTPOCHHUA aTOMOB M MOJICKYJI

1.3

0 cepax mpodeccHoHaTbHOMN AEATeIPHOCTH, CBI3aHHBIX ¢ XUMHUCH U
COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTH)KECHHSX
XMMHYECKOH HAyKH, YTO IO3BOJUT OOYdYalOIIMMCS pPaccMaTpPHBATh
XMMHIO Kak cepy cBoe Oyayiel mpodeccnoHaabHOM e TeIbHOCTH
U clenaTh OCO3HAHHBIM BHIOOP XMMHHU KakK NMPOQMIBHOTO MpeaMeTa
IpH MIEPEX0/ie HAa YPOBEHb CPEAHETO 001Iero 00pa3oBaHus

Brnanenne cucreMoll XMMHMYECKHMX 3HAaHUM M yMEHHE IPUMEHSTH
CUCTEMY XMMHYECKUX 3HAHUN, KOTOPast BKIIOYAET:

2.1

Ba)KHEHININE XHUMHYECKHE TOHATHA: XUMUYECKUN DJIEMCHT, aTOM,
MOJIEKyJia, BEUIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOAHAS U
HCOJHOpOAHAA CMCEChb, OTHOCUTCIBHBIC AaTOMHAasA W MOJICKYJIApHas
Macchl, KOJIWYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COJb (CpemHss), XUMHUUYECKas
peaKIysi, peakiMu COCOUHCHUS, PEAKIMH pPa3NIOKCHHS, PEaKIuu
3aMeIeHMs], peakiud OOMEeHa, TeTUIOBOW 3(DQEKT peakiuu, SK30- U
DHIIOTEPMHUYECKUE DPEAKIMH, PACTBOP, MAccoBasi OIS XHUMHUYECKOTO




3JIEMEHTa B COEAMHEHUH, MacCoBas JI0JISl U MPOLEHTHAs! KOHIIEHTPALIUs
BELIECTBA B pacTBOPE, SAPO aTOMa, JIEKTPOHHBIHN CIION aTOMa, aTOMHast
opOutanb, paadyc aroma, BaJECHTHOCTb, CTENEHb OKHCIICHHMS,
XUMHUYECKAsl CBSI3b, JJIEKTPOOTPHULIATEILHOCTD, MOJISIPHAs U HETOJSIpHAs
KOBaJIGHTHas  CBS3b, HOHHas  CBA3b, METAJJIMUECKass  CBS3b,
KpUCTAUTMYECKass pemérka (aTOMHas, WOHHAs, MeTaJuIndecKas,
MOJIEKYJISIpHAs), WOH, KAaTHOH, aHWOH, JJIEKTPOJIUT M HEIIEKTPOIHT,
ANIEKTPOJIMTUYECKAs  JMCCOLMALMS, PEAKUMd HOHHOIO OOMeHa,
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM,  OKUCIUTENIh U
BOCCTAHOBUTEJNIb, OKHMCIEHME U  BOCCTAHOBJIEHME, DJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMBbIe pEeaKIuH,
CKOpOCTb XMMMYECKOW peakiuu, Kkaraimuszarop, IIJK, xopposus
METaJIOB, CILIABbI

2.2

OCHOBOIIOJIATAIONIME 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MacChl,
nepuoauueckuii 3axkoH JI.M. MeHnaeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOTapo
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TEOpUU  XUMHUHU: aTOMHO-MOJIEKYJIIpHAasE ~ TEOpHs,  TEOpHs
3JIEKTPOJIUTUYECKON JUCCOIUALIUU

Biianenue ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKITFOYAOLIEH:

3.1

YMEHHE NPaBUIIBHO UCIOIb30BaTh U3yUEHHBIE BELIECTBA U MAaTEPHUAIIBI
(B TOM wumclie MUHEpaJbHbIE YAOOpEHHUs, MeTaIbl U CIUIaBbHI,
HOPOAYKTHl TepepadOTKU MNPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOJIOB
(yrnst, mpupoJgHOro rasza, HeTH) B OBITY, CEJIIbCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE W TOHHUMAHUE 3HAUEHUs >XKHPOB, OEIKOB, YIJIEBOAOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHHE MTPOTHO3UPOBATh BIMSHUE BEIIECTB
U XMMHMUYECKHUX IPOLIECCOB Ha OPraHM3M YEJOBEKAa M OKPYKAIOIIYIO
IPUPOAHYIO Cpeny

3.2

YMCHUC HHTCTPUPOBATL XUMHUUYCCKHC 3HAHUA CO 3HAHUAMU OPYTUX
y4eOHBIX MPEIMETOB
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HaJIM4ue OombiTa paboThl ¢ Pa3IMYHBIMU MCTOUYHUKAMHU HHGpOpMaUU
N0 XUMUU (Hay4dyHas M HAYYHO-IOIYJISIpHAs JIUTEpaTypa, CJIOBapH,
CIIPABOYHHUKHU, MHTEPHET-PECYPCHI)

34

yMeHHe OOBEKTHBHO OLIEHHBAaTh WH(POPMALUMIO O BELIECTBaX, HUX
IOPEBpalICHUSIX M IPAKTUUECKOM IPUMEHEHMH M YMEHHE
UCIIOJIb30BaTh €€ JIJIs pelieHus yueOHO-I03HaBaTeIbHbIX 33434

Brnagenne ocHoBaMM TOHATHIHOIO amnmapara ¥ CHMBOJIMYECKOIO
A3blKa XUMUU JJI COCTaBJIeHUS (POpPMyJI HEOPraHMYECKHX BELIECTB,
YPaBHEHHH  XUMHYECKMX  pEakUui; OCHOBaMH  XUMHYECKOU
HoMmeHki1atypbl (IUPAC u TpuBHanbHOMN)

YMeHue 0oOBSACHATH CBsI3b MOJIOKEHUS dNeMeHTa B [lepuoandeckoii
CUCTEME C YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHSI aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii sapa, oOIee Yucio
JJIEKTPOHOB), paCIpeieeHUEM »JIIEKTPOHOB IO JHEPreTHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOOB, KATUS U KAJIbIIHS

IIpencraBnenne O  MEPUOAMYECKOW  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aToMma, 3JIEeKTPOOTPULIATEIBHOCTH),
IMPOCTBIX W CJIOXHBIX BCHICCTB OT IIOJOXKCHHA JOJICMCHTOB B
[lepuoanueckoit cucreme (B MalbIX MEpPUOJAaX M  TJIaBHBIX
MOATPYMIax) U AIEKTPOHHOTO CTPOCHHSI aTOMa




7 YMeHue kiaaccupuIMpoBaTh:
7.1 XUMHUYECKHE IIIEMEHTHI
7.2 HEOpraHUYECKHE BELIeCTBa
7.3 XUMHUYECKHE PEaKIIuu
8 YMeHue onpeaessrh:
31 BaJICHTHOCTh U CTEMEHb OKHCIICHUS XUMHUYECKUX 3JIEMEHTOB, 3apsll
MOHA
82 BUJ XMUMHMYECKON CBS3M M THUN KPHUCTAIUIMUECKOHW CTPYKTYypbl B
COCJIMHEHUSIX
8.3 XapakTep Cpe/ibl B BOJHBIX pACTBOpPaX BEMIECTB (KMUCJIOT, OCHOBAHHM )
8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb
9 YMeHne xapakTepru3oBaTh (PU3NUECKUE M XUMUYECKHE CBOMCTRBA!
MOPOCTBIX BEHIECTB (KHUCIOPOA, O30H, BOAOPOA, TpaduT, anMmas,
9.1 KpeMHHi, a3oT, (ocdop, cepa, Xxjop, HATpui, Kaiauii, MarHui,
KaJIBIIMA, aJTFOMHHHH, KEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX PacTBOPOB (BOJA,
aMMHUaK, XJOPOBOJOPOJl, CEPOBOJOPON, OKCHIbI W TUAPOKCHUIBI
9.9 metaioB [-IIA rpynn, amtomunus, menu (1), uunka, xeneza (II u
I1), oxcuast yraepoaa (I u IV), kpemuus (IV), azota u dpocdopa (111
u V), cepel (IV u VI), cepuucras, cepHasi, a30THUCTas, a30THAasd,
docdopHasi, yronpHasi, KpeMHHEBAsI KUCJIOTa M UX COJIH)
NPOTHO3MPOBATh M  XapaKTepU30BaTh CBOKMCTBA  BEIIECTB B
9.3 3aBHCHMOCTH OT HX COCTABA M CTPOCHHS, NPHMCHEHUE BELICCTB B
3aBUCHUMOCTH OT UX CBOHCTB, BO3MOXXHOCTb IMPOTCKAHMS XUMHUYCCKIX
MPEBpAIICHHU B Pa3JIMYHBIX YCIOBHIX
10 YMeHHe COCTaBIIATh MOJISKYJISIPHBIC i HOHHBIC YPABHCHHS PEaKIid, B
TOM YHUCJIE:
10.1 peakuuii HOHHOTO oOMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI
103 WUTIOCTPUPYIOMINX ~XMMHUYECKHE CBOMCTBA WM3yYEHHBIX KJIACCOB
(Tpynm) HEOpraHUYECKUX BEIIECTB
10.4 NOJITBEPXKJAIOIIUX FEHETUUECKYIO B3aUMOCBSI3b MEXKAY HUMU
11 YMeHue BIUUCIATh (IPOBOAUTH PACUETHI):
1.1 OTHOCUTEIILHYI0 MOJICKYJISIPHYIO ¥ MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0O XUMHUYECKOI'0 3JIEMEHTA B COSIMHEHUH
11.2 MAacCCOBYIO JIOJIO BEIIECTBA B pacTBOpPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00BhEeM ra3oB
114 [0 YpaBHEHHUSIM XHMHUYECKHUX pPEaKIUil M HaXOAUTh KOJIUYECTBO
' BEIIECTBa, 00BEM U MacCy PEareHTOB WIH MTPOAYKTOB PEAKITUU
12 Branenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJaMH  HAay4YHOTO TO3HaHUS  (HaOIIOACHHE,
121 U3MEepEeHHe, SKCIIEPUMEHT, MOJIETUPOBAHNUE) ITPU U3YyUYEHUH BEILIECTB U
' XUMHUYECKHX SBICHUH; yMeHue chopMmynupoBaTh mpodlieMy U
PEJJIOKUTH MMyTH €€ pellieHus
122 Oe3omacHoi paboOThl C XUMUYECKMMH BEIIECTBAMH, XUMUYECKOU

NoCyA0i U J1abopaTOPHBIM 000PYAOBaHUEM




12.3

npaBuIaMu 0€30MacHOTO OOpaIeHus ¢ BEMIECTBAMHU, UCTIOIb3YEMBIMU
B [TIOBCEITHEBHOMN KHU3HH, NPABUJIAMH TOBEJCHHS B LENAX COEpexeHUs
37I0pOBBSI M OKPY’KAIOIIEW NPUPOAHOW Cpelbl; IOHMMaHHE Bpeaa
(omacHOCTH) BO3JEUCTBHSI Ha JKMBbIE OpPraHU3MBI OIpPEICIEHHBIX
BEUIECTB, CIIOCOOOB YMEHBIICHHSI U IMPEIOTBPALIECHUS WX BPEAHOIO
BO3JICUCTBUSA
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Hanyane MPAKTUYCCKHUX HABBIKOB INNIAHUPOBAHHA W OCYHICCTBIICHUA
CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

U3y4YEeHHE U onHcaHue (PU3MUECKUX CBOWCTB BEIECTB; O3HAKOMIICHHE
¢  (usnueckuMM U XMUMHUYECKHUMHU  SIBICHUSIMH,  OIIBITHI,
WUTIOCTPUPYIOIINE MPU3HAKH TPOTEKAHNUS XUMHUECKUX PEeaKIUii

13.2

HN3Yy4YCHHUC CII0COO0B pa3saciICHUs cMmecei

13.3

MOJlyY€HUE KHUCIIOpOoAa U H3Y4YEHHE €ro CBOICTB; IOJIy4€HUE
BOJOpOJAa U U3yUYEHHE €ro CBOICTB; MOJYyUYEHHUE YTJIEKHUCIOro rasa u
M3Y4YEHHUE ero CBOMCTB; MOJTYyUYEeHHE aMMHAKa U U3YUCHHE €T0 CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOW MaCcCOBOW  JOJIEH
pacTBOPEHHOTO BEUIECTBA

13.5

13.6

pUMEHEHNE UH/IUKAaTOPOB (;makmyca, METHJIOpaHkKa u
denondTanenna) A ONpENETCHNs XapaKTepa Cpelbl B pacTBOPAxX
KUCJIOT U 11eno4en

WCCIICZIOBAHUE M  ONKMCAHUE CBOWCTB HEOPraHWYECKUX BELIECTB
pasMYHBIX KJIACCOB; U3yYEHHUE B3aMMOICHCTBUS KHUCIIOT C METaLUIaMH,
OKCHJIaMM  METAJUIOB,  pPacTBOPMMBIMM M HEPaCTBOPUMBIMH
OCHOBaHMSAMHM, COJIIMHU; IIOJIyYCHHE HEPACTBOPUMBIX OCHOBAHUMU;
BBITCCHEHHE OJHOIO MeTajula JAPYyTMM U3  pacTBOpa  COJH;
ucciieioBaHie aM(pOTEpPHBIX CBOMCTB THIPOKCHAOB AIIOMUHUS U
LIUHKA

13.7

pelIeHNE HPKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMaM: « OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCJIMHECHHI; «DNEKTpOIUTUYECKAS
Ioucconuanmsay; «BakHeHInne HEeMETaUIbl W HX COCIUHCHUAY,
«BaxkaeHme MeTallIbl 1 UX COSTHHEHUS)

13.8

XMMHYECKHE  OKCHEPHUMEHTHI,  WIUIIOCTPUPYIOIINE  TPH3HAKU
NPOTEKaHUsI PEaKIMii MOHHOTO OOMEHa; KaueCTBEHHBIC PEaKIH Ha
NPUCYTCTBYIOIIME B BOJHBIX PacTBOpax MOHBI: XJOPHI-, OpOMUJ-,
uonua-, cyiabdar-, ¢ocdar-, kapboHAT-, CHIMKAT-AaHUOHBI,
THJIPOKCU-UOHBI, KATUOHBI AMMOHUS, MarHusi, KaJblLUs, aJFOMUHUS,
xeinesa (2+) u xenesa (3+), meau (2+), LMHKa
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VYmenue:

14.1

IOPEJCTaBIATh PE3yJbTaThl JSKCIIEpUMEHTa B (OpME BbBIBOJOB,
JI0Ka3aTelabCcTB, IpaUKOB M TaOMUI] W BBIABIATH SMIHUPUUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATH CBSI3U MEXKIy pPEaIbHO HAOII0JAeMBIMH XUMHUECKUMHU
ABJICHUAMUA U IpoHCCCaMU, IMMPOUCXOAAIUMHA B MAaKpO- U MUKPOMUPE,
O0OBSCHITH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




HHEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OCHOBHOM
IroCYAZAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblIil 3JIEMEHT COAEPKAHUS

1

HepBOHa‘IaHBHBIe XUMHWYCCKUC ITOHATHUA

1.1

YucTtele BemecTBa 1 cMecH. CriocoObI pa3iesIeHus cMecei

1.2

ATomMBI U MOJICKYIJIBI. Xumudeckue djeMeHThl. CHMBOJIBI XHMHYECKUX
3JICMCHTOB. HpOCTbIC X CJIOXXHBIC BEIICCTBA.

1.3

Xummueckass (opmyna. BajgeHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB.
CreneHb OKHCIIEHUS

1.4

3aK0H IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTellbHAs aTOMHAas Macca.
OTtHOCHUTENIBHAS MOJICKYJISIpHad Macca. MaccoBas J0JI1  XUMHYCCKOI'O
9JICMCHTA B COCIMHCHNHU

1.5

KonunyecTBo BemecTBa. Mosib. MomsipHas Macca. MoJsipHbIii 00bEM Ta30B.
B3auMocBsI3b KOJIMYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €IMHMI] BEIIECTBA

1.6

Ou3n4eCKUe U XUMUYECKUE ABJICHUA. XMMHUYECKAs Peakuus U €€ MPU3HAKHU.
3aKOH COXpaHEHUS MACChl BEIIECTB. XMMHUECKHE YPAaBHEHHUS

[Tepuonuueckuii 3axkoH U [lepuoanyeckas cucremMa XMMHYECKHUX SJIEMEHTOB
JI.11. MenneneeBa. CTpoeHuE aTOMOB

2.1

[lepnonnueckuit 3akoH. llepuoamyeckas cucTeMa XMMHYECKHX DJIEMEHTOB
J.M. Menpneneesa. llepuoasl u rpynmnsl. @U3NYECKU CMBICI MOPSAKOBOTO
HOMEpa, HOMEPOB NEPHOJIA U TPYIIBI IJIEMEHTA

2.2

Crpoenue atromoB. CoctaB aToOMHBIX sifiep. M3oTonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX 000JI04eK aToMOB TNepBbIX 20 XUMHUYECKHX DJIEMEHTOB
ITepuoguueckoit cucremsl /[.1. MeHeneeBa
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3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XUMHYECKHX 3JIEMEHTOB IEPBBIX
TpEX NIEPUOJIOB, KaJus, KaJbLus (paauyca aTOMOB,
ANEKTPOOTPULIATETLHOCTH, METAINIMYECKUX U HEMETAJUIMYECKUX CBOMCTB) U
UX COEIMHEHUH B COOTBETCTBUM C IIOJOKEHHUEM JJIEMEHTOB B
[leproauueckoii CUCTEME U CTPOEHUEM HX aTOMOB

CrtpoeHue BelecTna

3.1

Xumnueckass cBsa3b. KoBaneHTHass (mosisipHass W HEMOJSIpHAsi) CBSI3b.
DIEeKTPOOTPULIATEILHOCTh ~ XMMHUYECKUX  JJEMEHTOB. VOHHAas  CBs3b.
Meramnueckas CBI3b

3.2

Tunsl KpucTaNIMYecKuX pemeéToK (aTOMHas, HOHHAs, MeTajuindyeckas),
3aBUCHMOCTBH CBOMCTB BEIIECTBA OT TUIA KPUCTAIITMYECKON PEIIETKUA U BUJIA
XUMUYECKOM CBSA3U

Baxueiimme npencraBuTENM HEOPraHUYECKUX BelIeCTB. HemeTtamibsl U ux
coequHeHusd. MeTamibl U UX COEIUHECHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX COCIWHEHHN: OKCHIOB
(comeobOpazyromiue: OCHOBHBIC, KHCJIOTHBIE, amdoTepHbIC) u
Hecoseo0pa3yromue; OCHOBaHUN (UIENTOYM UM HEPACTBOPUMBIE OCHOBAHMS);
KHCIIOT (KUCJIOpOACOAepKalue | OECKHCIOPOAHbIE, OJHOOCHOBHBIE H
MHOTOOCHOBHBIE); COJieH (CPEeAHHUX U KUCIIBIX)

4.2

@dusznueckue W XUMHUECKHE CBOWCTBA TIPOCTHIX BEIIECTB-HEMETAJIOB:
BOJIOPO/IA, XJIOpa, KMCJIOPO/a, Cephl, a30Ta, ocdopa, yriepona, KpeMHUS
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Ou3nveckne 1 XMMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAJIOB: JUTHS,
HaTpusi,  Kajgus, MarHas W  KajJblUs,  allOMUHHUS,  JKeJe3a.
DNEKTPOXUMHUSCKUNA Psii HAMTPSDKEHUH METAIJIOB

4.4

OuU3MYECKUE W  XUMHUYECKHE CBOMCTBA  BOAOPOJHBIX  COEAUHEHHIA
HEMETAJUIOB: XJIOPOBOJAOPOJA, CEPOBOAOPOIA, aMMHAKA

4.5

duznueckre U XUMHUECKUE CBOMCTBAa OKCUI0B HeMeTasuioB: cepol (IV, VI),
azota(ll, IV, V), dochopa(lll, V), yramepoma(ll, IV), xpemuusa(IV).
[TomyuyeHue OKCHI0B HEMETAJUIOB

4.6

Xumudeckue cBoicTBa OkcHoB: MeTtaiioB IA—IIIA rpymm, muaka, meau(Il) u
wenesa(ll, III). [Tonyyenue oKCHUIOB METAILIIOB

4.7

XVWMHUYECKHUE CBOWCTBA OCHOBaHMM W aM(OTEPHBIX THUIPOKCHUAOB (Ha
IIpUMepe THIPOKCHUIOB aIFOMUHMS, XKene3a, HuHKa). [lomyuenne ocHoBaHuUI
1 aM(bOTEPHBIX THIPOKCHUIOB

4.8

Oo6ume XUMHYECKUE CBOMCTBA KHUCJIOT: XJIOPOBOJIOPOIHOM,
CEPOBOJIOPOIHOM, CEPHUCTOM, CEPHOM, a30THOM, PocPopHOH, KPEMHUEBOH,
yroapHOH. OcoOble XMMHUYECKHE CBONCTBA KOHILEHTPHUPOBAHHOM CEpHOU U
a30THOM KUCIOT. [losryyeHne KucioT

4.9

OO6ue xuMuYecKre cBoicTBa cpeHux coneil. [lomyuenue coneit

4.10

[Tonyuenue, cobupaHue, pacroO3HABaHHE BOJIOPOJA, KHCIOpPOJa, aMMHaka,
YIJCKUCIIOro Ta3a B JAOOpaTOpHH

4.11

[Tonyyenue amMmmuaka, CEpHOM W a30THOM KHCIOT B IPOMBIILICHHOCTH.
OO1u1re cnocoObl MOTyYeHHsI METAJIIOB

4.12

I'enermueckas cBSI3b MCXKAY KiIaCCaMM HCOPTraHUYCCKUX COCI{I/IHCHI/Iﬁ

5.1

XUMHYECKHE pC€aKnuu

Knaccudukanus XuMUYeCKUX peakiil Mo pa3IMyHbIM IPU3HAKAM: IO YHCITY
U COCTaBYy YYacTBYIOIIMX B PEAKLMU BELIECTB, MO TEIIOBOMY 3¢ (deKTy, 1o
M3MEHEHHUIO CTENEHEN OKUCIEHUS] XUMUYECKUX AJIEMEHTOB

5.2

TeroBoit 3¢ deKkT XUMUYECKON peakIuH, TePMOXUMUYECKUE YPABHEHHS.
DK30- U 3HI0TEpMUYECKUE peaklnu. TepMoXuMuiecKkie ypaBHEHMsI

53

OKHCANTETEHOBOCCTAaHOBUTEIIbHBIE peakuuu. Oxucnurenn "
BoccTaHOBUTENH. [Ipoliecchl OKHCIEHUS M BOCCTAHOBIJICHUS. DJIEKTPOHHBIN
0asaHC OKMCIUTEIbHOBOCCTAHOBUTEIILHON PEAKLIUU
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Teopust ~ BJEKTpONUTHYECKOW  Auccouuanuu.  KaTWOHBI,  aHHUOHBI.
DNEKTPOIUTHI U HEANEKTPOIUThI. CHIIbHBIE U c1a0ble 37eKTpoiauThl. CTeneHb
JUCCOLMAILIUU

5.5

Peakiiun nonHoro oomMeHa. Y cioBus MPOTEKaHUS PEaKIIMid HOHHOTO OOMEHa,
IIOJIHBIE U COKPAILIEHHBIC MOHHBIC YPABHEHUS PEaKLUil

XuUMUS U OKpYyXKarolas cpeaa

6.1

BemecrBa u marepuasnbl B IIOBCEJHEBHOM >KU3HM 4YesoBeka. beszomacHoe
HCIIOJIb30BaHNE BEIIECTB U XMMHMUYECKUX pPEaKIUil B JabopaTopuu U OBITY.
ITepBas moMoLIb IPU XUMHUYECKHUX 0KOraX U OTPABJICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpYKaromel cpeabl (KUCIOTHBIC —OXKIH,
3arpsi3HEHUE TMOYBHI, BO3AyXa U BOJAOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS
[IpenenpHas momyctumasi koHieHTpamus BemiectB (IIJIK). Pons xumum B
pEIICHUH DJKOJIIOTUYECKUX TMpoOieM. YCWIeHHE NapHUKOBOTO JS(dekTa,
pa3pymIeHue 030HOBOTO CJIOS




[Tpumenenue cepsl, a30Ta, pocdopa, yraepoaa, KpeMHHUS U UX COSTUHEHH B
OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH M CEIBCKOM Xo3stiicTBe. [IpuMeHeHme

6.3 METaJJIOB M CIUIaBOB (CTajb, YyTyH, IIOpATIOMUHUI, OpoH3a) B OBITY H
MPOMBIIUICHHOCTH UX coeauHeHuil. [loHsTHE O KOppO3uM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOPPO3UH

6.4 [IpupoaHbIE MCTOYHUKH YTIEBOAOPOAOB (Yroiib, MPUPOIHBIA Ta3, HE(DTH),
MIPOJIYKTHI UX MepepaboTKu (OCH3MH), UX POJIb B OBITY M MPOMBIIIJICHHOCTH
[lepBoHaYaIbHBIC MOHATHS 00 OPraHUYECKMX BEIIECTBAX KaK O COEIMHEHHSX

6.5 yriepoaa (MeTaH, 3TaH, STWIEH, aleTWIeH, J3TaHOJ], T[JIMLEPUH, YKCyCHas
kuciora). [loHsiTHe O OMONOrMYECKH BaXKHBIX BEIECTBAX: >KUpPaAxX, OenKax,
YIJIEBOJIaX — M UX POJIU B )KU3HU YeJIOBEKa

7 PacuéTsr:

7.1 1o ¢popMysIaM XUMHUYECKUX COCTMHCHHUH

7.2 Macchl (MaccoBOil) J0IM PaCTBOPEHHOTO BELIECTBA B PACTBOPE

7.3 10 XUMHUYECKHM YPaBHECHHSIM

YUYEBHO-METOAUYECKOE OBECIHEYEHUE OBPA30BATEJIBHOI'O
MMPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* Xumus, 9 knacc/ I'abpuemnsa O.C., Octpoymos W.I'., Cnaakos C.A. AKunoHepHOE
obmectBo «M3narenscTBo «IIpocBemenuey

» Xumusi: 8- kiacc: 6a30BbIi ypOBEHb: YUeOHHK; 5-¢ u3naHue, nepepadoranHoe, 8 kimacc/
INabpuensu O.C., OctpoymoB N.I'., CnagkoB C.A. AkiinoHepHoe obmectBo «3marenscTBo
«IIpocsemenne»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
-Xumusi. Tetpaas 11 1a00paTOPHBIX ONBITOB U MPaKTHUECKUX padoT. 8 kiacc: yuebHoe
nocooue st

obmieoOpazoBarensHbix opranusanuii / C. I'abpuensH, 1. B. Akcénona, 1. I'. Octpoymos.
— M.: [Ipocsemienue, 2019

- l'abpuensu O. C. Xumus. Pabodas teTpans. 8 kinacc: yuaeOHoe mocobue st
obmeoo6pazoBatenbHbIX opranuzanmii / O. C. I'abpuensn, C. A. Cnagkos, 1. I'. OctpoyMoB.
— M.: Ilpocsemenue, 2019

- N'abpuensan O. C. Xumus. Terpanas as 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX padoT. 9
KJacc : yueOHoe mocobue st o0rmeoopazoBatenbabix opranuzanuii /O. C. I'abpuensn, U.
B.

Axkcénona, U. I'. OctpoymoB. — M.: IIpocsemenue, 2019

- Xumus. Pabouas Tetpaap. 9 kiiace : yuebHoe nocodue a1 001eo0pa3oBaTeIbHbIX
opraam3amuii / O. C. I'abpuensn, C. A. Cnaakos, U. I'. OctpoymoB. — M.: [IpocBenieHue,
2019

- M'abpuenan O. C. Xumus. 8 kinacc: yueOHUK 1 00111e00pa30BaTeIbHBIX OpraHU3aluii /
O. C. TI'abpuensn, U. I'. Octpoymos, C. A. Crnaakos. — M.: [Ipocsenienue,

- M'abpuenan O. C. Xumus. 9 knacc : yueOHHUK A1 0011e00pa30BaTeIbHbIX Opranu3aiui /
O. C. T'abpuensn, U. I'. Octpoymos, C. A. Cnaakos. — M.: IIpocsemenue, 2020
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
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