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INOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamma mo yueOHOMY mnpeameTy «Xumus» (mpenMetHast odmacts «EcTecTBEeHHO-
Hay4yHble NpPEAMETbI»), Ha YPOBHE OCHOBHOIO 0OILIEro 0Opa30BaHMUs COCTaBlI€HA Ha OCHOBE
TpeOGoBanuit k pesynabraramMm ocBoeHuss OOIl OO0, denepanbHOr0o rocyaapCcTBEHHOTO
oOpasoBarenbHoro cranaapra (nagee — @I'OC O00), DenepanbHOil 00pa3oBaTEIBLHON MPOrPAMMBI
OCHOBHOTo o6mero obpazoBanus (nanee — ®OII OOO0O), denepanbHoil paboyei MpOrpaMMbl 10
yuebHOoMy mnpeamery «Xumus» (ganee — DPII «Xumus»), BKIOYAET MOSCHUTENBHYIO 3alMCKY,
coziep:kaHue oOydeHus!, TNIAHUPYEMbIE PE3YNIbTaThl OCBOCHUS MPOTrpaMMbl IO XUMHUH, TEMAaTHYECKOE
IUIaHUPOBaHKUE, IOYPOUYHOE IUIAHUPOBaHHE, NepedyeHb (KOTU(PHUKATOP) pacipeeNéHHbIX M0 KilaccaM
MPOBEPSIEMBIX TPEOOBaHWI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeNbHON MPOTPAMMBI
OCHOBHOTO 00I11ero 00pa30BaHUS U 3JIEMEHTOB COJEpXaHHs MO OWOJOTHH, a TaKXe Ha OCHOBE
XapaKTepUCTUKU IUJIAaHUPYEMBIX pE3YNbTaTOB JIYXOBHO-HPABCTBEHHOI'O PpAa3BUTHSI, BOCIHUTAHUS U
COLIMANIM3ALNU 00YUaIOUIMXCs, IPEACTaBICHHON B (eaepabHON pabodeil mporpaMMe BOCIUTAHUS U
MOJJIC)KUT  HEMOCPEJACTBEHHOMY  NPUMEHEHHI0O TpU  peaju3alud  00s3aTeNbHONM  4acTu
00pa30BaTebHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHusl.

[losicuutenbHas 3amucKa oTpaXkaeT oOIue eNU U 3aJa4i U3yUYeHUsI XMMHUU, MECTO B CTPYKTYpE
yuyeOHOro IUiaHa, a TaKkKe MOAXOAbl K OTOOpY COAEpKaHUS M ONpEACNICHHIO IIaHUPYEMbBIX
pEe3yJIbTATOB.

Conepxanne 0OydeHHsI pacKpbIBaeT COJEpKaTeNbHBbIC JIMHUM, KOTOpPbIE IMpensararoTcs Ul
00513aTeTLHOTO U3YYCHHS B KaXKIOM KJlacCe Ha yPOBHE OCHOBHOT'O O0IIETO 00pa3oBaHMs.

[Inanupyemble pe3ynbTaTbl OCBOCHMS MPOTpaMMbl IO XHUMHH BKIIOYAIOT JIMYHOCTHBIC,
METalpeMETHbIE pe3yabTaThl 3a BeCh MEpHOA OOydeHHMs Ha YPOBHE OCHOBHOIO OOIIETo
o0pa3oBaHus, a TAK)KE MPEAMETHBIC JOCTHKECHUS 00yJaroIerocs 3a KaXIplid ToJ1 00y4eHusI.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMMUS»

[Tporpamma o xumMuu Aa€T MpeacTaBiIeHUE O 1eJAX, 00IIel cTpaTeruu 00y4eH s, BOCIIUTAaHUS
U pa3BUTHI OOYyYAlOMIMXCS CpPEJACTBAMHU Y4YeOHOrOo TIpeAMEeTa, YyCTaHAaBIMBAeT 00s3aTelbHOE
MpeIMETHOE COJIEp>KaHUE, MPEeIyCMaTPUBAET paciipe/ie]IeHe ero Mo Kjaccam U CTPYKTypUpOBaHUE
[0 pasjenaM M TeMaM HpOrpaMMbl MO XHWMHUH, OIpPENesieT KOJUYECTBEHHbIE M KauyeCTBCHHBIC
XapaKTePUCTUKU COJECPKAHMSI, PEKOMEHAYEMYIO IOCIEI0BATeIbHOCTh U3YUYEHUS XUMHUU C Y4ETOM
MEXIIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, JIOTMKH Y4YeOHOro Iporecca, BO3PaCTHBIX
ocobeHHOCTeN 00y4arouXcs, OnpeaesieT BO3MOXKHOCTH MpeIMeTa Ui peanu3auu TpeOoBaHUuM K
pe3yibTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTeNbHOM MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusi, a Takke TpeOOBaHUN K pe3yabTaTaM OOy4YeHHUS XMMHUU Ha YpOBHE Ieed H3ydeHUS
npeaMeTa U OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIHHOMN JEATEILHOCTH 00YyUJarOMIerocs M0 OCBOCHHIO
y4eOHOTO cofepKaHUsI.

3HaHUE XUMHH CIY)KUT OCHOBOH It (hOPMUpPOBAHHS MHUPOBO33PEHHUSI OOYYAOIIErocs, ero
MPE/ICTaBICHUI O MaTepualbHOM EIWHCTBE MHpPA, BAXHYIO pOJIb UTpaioT (GopMHUpyemble XUMHUEH
NPEJCTABICHHUS O B3aMMOIPEBPAIICHUAX YHEPTUU U 00 SBONIONMU BEUIECTB B MPHUPOJAE, O IMyTAX
peleHust rI00aabHbIX MPOOJIEM YCTOMYMBOIO Pa3BUTHSI UEIOBEUYECTBA — ChIPbEBOI, SHEPreTHUECKOM,
MUIIEBON M SKOJIOTHYECKON 0€30MacHOCTH, MPOOIIeM 37JpaBOOXPaHECHUSI.
N3yyenue xumum:

e crnocoOCTBYeT peanu3ali BO3MOKHOCTEH AJisi caMOpa3BUTHS U (HOPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, e€ 00IeH 1 (YHKIIMOHATBHON TPaMOTHOCTH;

e BHOCHUT BKJIaJ B (hOpMUpOBaHME MBIIUICHHS W TBOPYECKUX CIIOCOOHOCTEH OOydaromumxcs,
HaBBIKOB HMX  CaMOCTOATEJIbHOW  y4eOHOH  JeATEeTbHOCTH, JKCIHEPUMEHTAIbHBIX U
UCCIICIOBATENIbCKUX YMEHUH, HEOOXOIMMBIX Kak B TIIOBCEJIHEBHOW JKM3HU, TaK U B
npodeccruoHaIbHO 1eATeIbHOCTH;

® 3HAKOMUT CO CIEHU(PHUKONW HAYYHOTO MBIIUICHHS, 3aKJIAJbIBAET OCHOBBI IIEIOCTHOTO B3TJIs/Ia
Ha €IMHCTBO MPHUPOJIBI U YETIOBEKA, SIBISAETCS OTBETCTBEHHBIM 3TAllOM



e B (HOPMHUPOBAHUH €CTECTBEHHO-HAYYHOW rPaMOTHOCTH 00YYAIOIINXCS;
e crnocoOCTBYeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHMS K €CTECTBEHHO-HAYYHBIM 3HAHMSIM,

K MPUPOJIC, K YEIOBEKY, BHOCUT CBOM BKJIQ/I B 9KOJIOTHYECKOE 00pa3oBaHUE O0yYarOIIMXCS.

JlanHple HampaBicHWsT B OOYyYEHUM XUMHUHU OOCCIICUMBAIOTCS CHCIM(PUKON COIEpIKaHUs
y4eOHOr0 TMpeAMeTa, KOTOPBIA SBIAETCA MEAAarorMyeckyd aJanTHPOBAHHBIM OTpa)keHHEM 0a30BOMU
HAayKH XMMUU Ha ONPEACITEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMS OPUEHTHUPOBAH HA OCBOCHHUE
00yJaronMMuUCS CHCTEMbl TIEPBOHAYAIBHBIX MMOHSATUNH XHUMHH, OCHOB HEOPTaHWYECKONW XUMHH H
HEKOTOPBIX OTJAEIbHBIX 3HAUUMbIX MOHATHI OPraHUYECKON XUMHH.

CtpykTypa coiepkaHHsl MPOTpaMMbl O XUMHUU C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOTO
noaxoza k e€ uzydyenuro. ConeprkaHue CKIagbIBa€TCs U3 CUCTEMbI OHATHI O XUMHUUYECKOM 3JIEMEHTE
U BEIIECTBE W CHUCTEMBI TOHATHH O XUMHUYECKOW peakmuu. OO 3TH CHUCTEMBI CTPYKTYPHO
OpraHW30BaHbl IO MPUHIUIY [OCJIEA0BATEIBHOIO Pa3BUTHS 3HAHMI HAa OCHOBE TEOPETHUYECKHX
MPECTABICHUNA PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuogmueckoro 3akona J[. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHUMUMU;
— YYE€HHUs O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— TIPEACTABJICHUHN 00 SJIEKTPOTUTHIECCKON TUCCOIMAIINN BEIIECTB B paCTBOpax.

Teopernueckue 3HaHUS PacCMATPUBAIOTCS HAa OCHOBE HSMIUPHYECKH TOJYUYEHHBIX H
OCMBICIICHHBIX (DaKTOB, Pa3BHUBAIOTCS IOCJIEAOBATEIILHO OT OJTHOTO YPOBHSI K JIPYTOMY, BBITIOJHSS
GyHKIIMH OOBSICHEHHST W TIPOTHO3MPOBAHHS CBONCTB, CTPOCHHUS W BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHHUS U TIOJIYYEHUS U3Y4aeMbIX BEIIECTB.

OcBoeHHE TMpOrpaMMbl IO XHUMHHU CIIOCOOCTBYeT (OPMHPOBAHHIO TIPEJCTABICHHUS O
XUMHUUYECKOM COCTaBJISIIOIIEN HaydyHOW KapTUHBI MHUpa B JIOTMKE €€ CHUCTEMHOW MPUPOIBI,
LIEHHOCTHOTO OTHOIIEHHMS K HAYYHOMY 3HAaHHUIO M METOJaM IO3HaHUs B Hayke. M3ydueHue Xumuu
MPOMCXOAUT C MPUBJICYCHUEM 3HAHMHA W3 paHee M3YYCHHBIX YUEOHBIX MpeaMeToB: «OKpyKaromui
Mup», «bronorus. 5-7 xknacce» U «Dusuka. 7 Kiacey.

[lpu u3yueHUU XUMUHU MPOUCXOTUT (HOPMUPOBAHHME 3HAHWUN OCHOB XMMHUYECKON HAyKH Kak
00JIacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON ACATEILHOCTH YEIOBEKAa M KaK OJHOTO W3
KOMITOHEHTOB MHUPOBOM KYyJIbTYpHL. 3aada yueOHOro mpeamMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI
XUMUYECKUX 3HAHUN — BaXKHEHIIMX (PAKTOB, MOHSATHUN, 3aKOHOB W TEOPETHUECKUX TOJOXKCHHM,
JOCTYITHBIX 0000IIEHUH MUPOBO33PEHUYECKOTO XapaKTepa, si3blka HayKd, B MPUOOIIEHNH K HayYHBIM
METOJIaM TTO3HAHUSI MPU U3YYCHUHU BEIICCTB M XUMHUYCCKHX PEAKIUi, B (OPMUPOBAHUH U PA3BUTUU
MO3HABATENBHBIX ~yYMEHUH HM WX TPUMEHEHHH B  y4eOHO-TIO3HABATENbHOM U y4eOHO-
MCCIIE0OBATEIIbCKON JIEATeIbHOCTH, OCBOCHHMM MPaBUJII OE30MacHOTO OOpaIleHUs] ¢ BEIIECTBAMHU B
MMOBCEIHEBHOM KU3HU.

HOEJN U3YUYEHUSA YYEBHOI'O IPEIMETA «XUMUWUS»

[Tpy u3yyeHMH XMMHUHU Ha YPOBHE OCHOBHOI'O O0ILEro oOpa3zoBaHMs Ba)XKHOE 3HAYCHHE MPUOOpPETH
TaKue MeJH, KaK:

— (opMupoBaHHE MHTEIJICKTYaJIbHO pPAa3BUTOH JIMYHOCTH, TOTOBOM K C€aMo0OOpa3oBaHUIO,
COTPYAHHUYECTBY, CaMOCTOSITEIIbHOMY TPUHSTHIO PEIICHUH, CITIOCOOHON amanTHpoBaThcs K OBICTPO
MEHSIOIINUMCS YCIIOBHSIM KH3HH;

— HaIIPaBJIECHHOCTb OOYYEHMs Ha CUCTEMATUYECKOE MPHUOOIIEHHE O0YYarOLIMXCs K CaMOCTOSTEIbHON
MIO3HABATEIbHON JEATEIbHOCTH, HAyYHBIM METOJaM IO3HAHHs, (OPMHUPYIOUIMM MOTHUBALUIO H
pa3BUTHE CLIOCOOHOCTEH K XMMMU;

— obecrieyeHre yCcIoBHM, CIOCOOCTBYIOUINX MPUOOPETEHUIO 00YUAIOIIUMHUCS ONbITa pa3HOo0Opa3zHON
JESATEIbHOCTH, IIO3HAHUSA M CaMOIIO3HAHMA, KJIFOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHIIMH),
MMEIOIINX YHUBEPCAIBHOE 3HAUCHHUE JUIS PA3JIUNUHBIX BUJIOB JEATEIBHOCTH;

— (dopmupoBanue oOmeH (yHKIIMOHAIBHOM M €CTeCTBEHHO-HAYYHOW TI'PAMOTHOCTH, B TOM YHCIIC
YMEHUH OOBSICHATh M OLEHHUBATH SIBICHUS OKPYKAIOIIETO MHpa, HCIOJIb3YSl 3HAHUS U OIbIT,
MOJIy4E€HHBIE TP U3YUYEHUHM XUMHH, IPUMEHSATh UX NP PEIICHUH NPoOJIeM B IOBCEIHEBHOM KU3HU U
TPYIOBOH NEATEIBHOCTH;



— (QopmupoBanue y OOydyalOMMXCS TYMaHUCTUYECKUX OTHOIICHWH, TOHUMAaHHUA IEHHOCTH
XUMHYECKUX 3HAaHUW i1 BBIPAaOOTKM SKOJOTHYECKH IIeIeCOO00pa3HOro TOBENEHUS B OBITY H
TPYIOBOH IEATEIBHOCTH B LIEIISAX COXPAHEHUS CBOETO 310POBbS U OKPYXKAIOLIEH ITPUPOIHOMN CPEIbI;

— pa3BUTHE MOTUBAIUH K O0yYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCTIMTAHUIO HA OCHOBE
YCBOEGHHSI 00IIEUEIOBEYECKHUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY MpoduIIs u
HaNpaBJIEHHOCTH JajbHENIIEro 00y4eHusl.

MECTO YYEBHOI'O IIPEIMETA «XUMMUS» B YYEBHOM IIVIAHE
Pabouas nmporpamma yuebHOTO ipeameTa « Xumus» (0a30BbIi ypoBeHb) B §-9 Kjaccax paccunTaHa Ha
136 yueOHbIX 4acoB. Y4eOHBIN IUIaH HAa HM3ydyeHUe XuMHM B 8-9 kiaccax — 136 gacoB (2 yaca B
HEZEJI0 B KAKJOM Kiacce). YueOHbIH M1aH Ha U3ydeHHe XUMUHU B 8-9 kilaccax oTBOAMT 1o 68 yacoB
npu 34 ydeOHBIX HeIesIX 3a cueT 00s3aTelIbHOM 4acTH y4eOHOro IJJaHa OCHOBHOTO OOIIEro
00pa3zoBaHwUsI.

MNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NTIPOT'PAMMBI ITO XUMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUAJINYHOCTHBIE PE3YJIBTATDI
OcBoenne ydeOHOTO npeaMera «XUMUs» Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHuUs JOJDKHO

o0ecneYnTh JOCTHMIKCHUC  CIICAYIOIHX O6y‘—IaIOHH/IMI/IC$I JIMYHOCTHBIX, MCTANPCIMETHBIX H
NPpEAMETHBIX PE3YJIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE ~ PEe3yJabTaThl OCBOCHHSI MPOrpaMMbl  OCHOBHOTO  OOIIEro  0Opa3oBaHHUSI
JOCTUTAKOTCSI B XOIEC O6yquI/I$[ XUMHHU B €OUHCTBC y‘-Ie6HOI>i nu BOCHHTaTeJ’IBHOﬁ NCATCIBbHOCTU B
COOTBETCTBUHM C TPAJAMIMOHHBIMU POCCUUCKUMHU COIMOKYJIBTYPHBIMH U JTYXOBHO-HPaBCTBECHHBIMH
OCHHOCTAMU, HpI/IHSITI)IMI/I B O6HICCTBC HpaBI/IJIaMI/I nu HOpMaMI/I IIOBCACHHUA U CHOCO6CTBYIOT
poIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COI[HATU3AINH 00yUJarOIIUXCS.

JIMYHOCTHBIE PE3YJIbTaThl OTPAKAIOT TOTOBHOCTH 00 YUAIOIIUXCS PYKOBOJICTBOBATHCS CUCTEMOI
IIO3UTHUBHBIX IIEHHOCTHBIX OpI/ICHTaHI/Iﬁ u paCHH/IpCHI/IC OIlbITa ACATCIBHOCTHU Ha eé OCHOBE, B TOM
YKCIIE B YaCTH:

1) maTpuoTHYeCKOro BOCHUTAHMS

LIEHHOCTHOI'O OTHOLICHUS K OTCYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY U HAYYHOMY
HACIICANIO, TIOHUMAHMs 3HAYEHUS XHMHUYCCKOW HAyKH B JKH3HH COBPEMEHHOrO OOIINecTBa,
CIOCOOHOCTH BIAJNETh JOCTOBEPHOH HHGpOpMAIMEld O TMEPEeIOBBIX JOCTUXKCHUAX U OTKPBITHSIX
MHUPOBOH U OT€YECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOHCTBE MUpa H
00111eCTBA;

2) rpaIaHCKOr0 BOCTIMTAHUS:

NPEJACTaBICHUS O COIMAIbHBIX HOPMax MW MpaBHIaX MEXKJINYHOCTHBIX OTHOIICHUH B
KOJIIEKTUBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 00I1IECTBEHHO I0JIC3HOM,
y4eOHO-HUCCIIeIOBATEIbCKOH, TBOPYECKOM M JAPYrUX BHUAAX JCSATCIBHOCTH, TOTOBHOCTH K
pasHOOOpa3HOil COBMECTHOM EATEIBHOCTH IMPH BBIMOJHEHHH Y4YeOHBIX, TMO3HABATECIBHBIX 3ajad,
BBIIIOJTHCHUN XUMHUYCCKUX BKCHepI/IMCHTOB, CO3JaHUn y‘-Ie6HLIX HpOCKTOB, CTpeMHeHI/IH K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOIIM B IIPOIECCE 3TOW y4eOHOW JeSTEIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEJICHHE M MOCTYIKH CBOWUX TOBApPUIIICH C MO3UIMH HPABCTBEHHBIX M IPABOBBIX
HOPM C y4ETOM OCO3HAHUS TMOCIEACTBUI TOCTYIKOB,;

3) HEHHOCTH HAYYHOT0 MO3HAHMA:

MUPOBO33PEHUYECCKHE MPEJICTABICHHUS O BENIECTBE U XUMHUYECKOH pEaKIui, COOTBETCTBYIOIINE
COBpeMeHHOMy ypOBHIO pa3BI/ITI/ISI HaYKI/I U COCTaBJIAROIIIHUC OCHOBy IJIs1 IIOHUMaHUSL CYH_[HOCTI/I
HAyYHON KapTHHBI MHpa, MPEACTaBICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Da3BHTHS IPUPOJIBI,
B3aMMOCBSI35X YEJIOBEKA C IPUPOTHOM CPEIOi, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEI;

IIO3HABaTCJIbHBIC MOTHBBI, HaHpaBHeHHLIC Ha nonyquHe HOBBIX 3HaHI/II\/’I 10 XHUMUU,
HEOOXOAMMBbIE IS OOBSICHEHHS HAOJIOJaeMbIX IMPOIECCOB W SABJACHHH, IMO3HABATEIILHOM,



WH(POPMAIIMOHHONW M YUTATEIhCKON KYJIBTYPBI, B TOM YHCJIE HABBIKOB CAMOCTOSITENILHOW PabOTHI C
y4eOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATYpOil, IOCTYNHBIMH TEXHUYECKHMHU CpPECTBaMU
UH(GOPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOYYEHHI0O U TIO3HAHWIO, JIF0003HATENbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOEKTHONM M HCCIEAOBATEIbCKON JEATEIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIPaBJIECHHOCTH U YPOBHs OOyU€HHUsSI B TaJIbHEHUIIIEM;

4) ¢popMHUpPOBaHHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHE LEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOLIEHUSI K CBOEMY 3J10POBBIO, YCTAHOBKH Ha
3II0OpOBBI 00pa3 KU3HU, OCO3HAHKE MOCIEACTBUA U HEMPUATHE BPEIHBIX MPUBBIYCK (YIIOTPEOICHHS
QJIKOTOJIsI, HApPKOTHUKOB, KYypEHHWs), HEOOXOIMMOCTH COONIOACHUS TMpaBWil OE30MacHOCTH TMpHU
oOpalieHny ¢ XUMUYECKUMU BEIIECTBAMU B OBITY U PEabHOM KU3HU;

5) Tpy10BOTr0 BOCTIMTAHUSI:

UHTEpeC K MPaKTUYECKOMY M3y4YeHHUIO mpodeccuil U Tpylda pa3inyHOro poja, YBaKEHUE K
TPyLy U pe3yJbTaTaM TPYAOBOW AESITENbHOCTHU, B TOM YHUCJE HAa OCHOBE NMPUMEHEHHS MPEIMETHBIX
3HAHWUU TI0 XUMHUH, OCO3HAHHBIA BBIOOP WHIMBHIYAJILHOW TPACKTOPHH MPOJOJIKCHHS 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX WHTEPECOB U
noTpeOHOCTEH, yCMenHoN MpodecCHOHATBHON JESTEIBHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIallTUPOBATHCA B MPpo(eccuoHallbHOI cpeje;

6) IK0JIOrMY€eCKOro BOCIIUTAHUS

AKOJIOTUYECKH I€JI€CO00pa3HOe OTHOIIEHUE K TMPHUPOJIE KaK MCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMS, MOHMMAaHHE IEHHOCTU 3J0pPOBOro M 0e30macHoro obpasza KU3HH,
OTBETCTBEHHOE OTHOIIICHHWE K COOCTBEHHOMY (PM3UYECKOMY U MCUXMUYECKOMY 310POBBIO, OCO3HAHUE
[IEHHOCTH COOJIOJCHHS TMPaBWI 0OE30MACHOTO TOBEJEHUS MPU padoTe C BEIIECTBAMHU, a TaKXKe B
CUTYaIUSX, YTPOXKAIOUINX 3I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPHUMEHATh 3HAHWS, IMOJIydaeMble TMPU WU3YUYEHUU XMMHH, JUISI peUIeHHs 3ajad,
CBSI3aHHBIX C OKPY>KAIOLIEH MPUPOJHON CPeIOH, ISl MTOBBIIICHHS YPOBHS SKOJIOTHYECKON KYIbTYpHI,
OCO3HAHMA TJIO00ATBHOTO XapaKTepa AKOJIOTHMYECKUX MPOOJIeM M MyTed MX pelIeHUs MOCPEICTBOM
METOJOB XMMHUHU, IKOJOTHYECKOrO MBIILICHUSI, YMEHHUS PYKOBOJICTBOBATHCA UM B IO3HABATEIHHOM,
KOMMYHUKATUBHOM U COLIMATIbHON MTPaKTHKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocrtaBe wMmeTampeaMeTHBIX pE3yJbTAaTOB BBIIEISAIOT 3HAYUMBbIE Ui (OPMHUPOBAHUS
MHUPOBO33PEHUSI OOILIEHAayyHble MOHATUS (3aKOH, TEOpHs, NPHUHLMIL, THIOTe3a, (akT, cucrema,
IIPOLIECC, BKCIEPUMEHT M JpYroe.), KOTOpbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YU€OHBIX
OpeaMeTax M IMO3BOJIIIOT Ha OCHOBE 3HAHMM W3 3THX NPeAMETOB (OPMHUPOBATH HPEICTABICHHE O
[IEJIOCTHOM HAay4YHOW KapTWHE MHUpa, U YHHBEpCaJbHbIe YueOHbIE NeHCTBHS (ITO3HABATEIbHBIE,
KOMMYHUKAaTUBHbIE, PETYISTUBHBIE), KOTOpble oOecrneyuBaloT (HOpMHUpPOBAaHHE TOTOBHOCTU K
CaMOCTOATEIbHOMY IJIAHUPOBAHUIO M OCYLIECTBICHHUIO YUEOHOM e TETbHOCTH.

ITo3naBaTebHBIC YHHBeEPCAJIbHbIC YUeOHbIC el CTBUS

Ba3oBble JlornyecKkue 1eHCTBHSA:

YMEHUS UCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBILUICHUS IIPU OCBOCHUU 3HAHUH: PACKpHIBATh
CMBIC]I XUMUYECKUX MOHATUH (BBIIEIATh X XapaKTEpHbIE NIPU3HAKU, YCTAaHABIMBATh B3aUMOCBS3b C
JPYTUMH TOHATHUAMU), UCIOJIb30BATh IOHATUS IS OOBACHEHMs OTAENbHBIX (PAKTOB U SIBICHUIA,
BBIOMPAaTh OCHOBAHMS W KPUTEPUHM [UIA KJIACCU(PHUKALMM XMMHUYECKHX BEIIECTB M XUMHUYECKUX
peakuui, ycTaHaBIMBAaTh NMPUYUHHO-CIICJCTBEHHBIE CBA3M MEXIy OOBEKTaMHM H3Y4YEHHs, CTPOUTH
JIOTUYECKUE PpACCY)KICHHUsS (MHAYKTHBHBIC, NEAYKTHBHbIC, I10 AaHAJOIMM), JelaTh BBIBOABI MU
3aKJIIOYECHUS;

YMEHHE MPHUMEHSTh B IpOIlecCe IO3HAHUS TMOHATUS (TMPEAMETHbIE W METaNpeJAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, HCHOJIb3yeMble B XUMMH, HOPeoOpa3oBBIBATh IIHUPOKO
IIPUMEHSIEMbIE B XUMHUHM MOJEIJIbHbIE TNPEACTABICHUS — XMMMUYECKMH 3HAaK (CHMBOJ 3JIEMEHTA),



XUMUYecKast GopMylia U ypaBHEHUE XUMHUYECKON PEaKIMU — MPH PELICHUH y4eOHO-TI03HABATEIbHBIX
3a/a4, ¢ y4€TOM STHX MOJEIbHBIX MPEICTaBICHUI BBISABISATh U XapaKTEpU30BaTh CYIIECTBEHHbIE
MPU3HAKU U3Y4ae€MbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XMMHUYECKUX PEAKIUN, BBISBISITH 00IIHE
3aKOHOMEPHOCTH, MPUUYMHHO-CJIEICTBEHHBIE CBSA3M WU NPOTHUBOPEYMS] B H3YyYaeMbIX Ipoleccax Hu
SBIICHUSX.

Ba3zoBble uccienoBarebckmue 1eiCTBUS:

YMEHHE UCHOJIb30BaTh MTOCTABIEHHBIE BOIPOCH] B KAUECTBE UHCTPYMEHTA MO3HAHUS, a TAKXKE B
KauecTBE OCHOBBI JJs1 ()OPMUPOBAHMS THUIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

npuoOpeTeHne OomnblTa M0 IJIAHUPOBAHHUIO, OpPraHU3alUd U IPOBEACHUI0 YYCHHUECKHUX
HKCHEPUMEHTOB, YMEHHE HaOJI0AaTh 3a XOAOM Mpolecca, CaMOCTOATEIbHO MPOTHO3UPOBATH €ro
pe3ynbTar, (QOopMyIMpoBaTh OOOOIIEHHS ¥ BBIBOJABI IO pe3yiIbTaTaM IPOBEAEHHOTO OIIBITA,
HCCIIEIOBaHMs, COCTABIATh OTUET O MPOeaHHOM paboTe.

Pab6ora ¢ undgopmanmeii:

YMEHHUE BBIOMpaTh, aHAIM3UPOBATh U MHTEPIPETHPOBATH MH(OOPMALMIO PA3IUYHBIX BHIIOB H
dbopM mpencTaBleHUs, IMONIYYaeMyI0 W3 pPa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSpHAs JUTepaTypa
XMMHUYECKOTO CO/Iep)KaHUsl, CIpaBOYHBbIE MOCOOUs, pecypchl MHTepHeTa), KpUTUYECKH OLIEHUBATh
MIPOTUBOPEUHBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE TPUMEHATh Pa3MYHbIE METOJAbl W 3alpOChl MPHU MOUCKE M OTOOpe WH(pOpMAlUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIMUMBIX Ui BBIMOJHEHHS y4eOHBIX M TO3HABATENIbHBIX 3aJ]1ad
ONpeNeNEéHHOTO THIMa, MPUHOOpPETEeHHWEe OIbITa B 00JIACTHM HCIIOJIB30BaHUA HWH(OPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBIAJCHHE KYJIbTypOil aKTHBHOTO HCIIOJNB30BAHUS Pa3IMUHBIX
MIOUCKOBBIX CHUCTEM, CAMOCTOATEIHHO BHIOMPATH ONTUMAIBHYIO (hOpMY TpEACTaBICHUsT HH)OPMAITIH
U WUIIOCTPUPOBATh pEIIaeMble 33Jaud HECIIOKHBIMH CXE€MaMH, JuarpaMMaMu, JpYyrumMu Gopmamu
rpaduKu 1 UX KOMOMHAITUSMU,

YMEHHE HCIONb30BaTh M aHAJIM3UpPOBaTh B IIpolecce Yy4yeOHOW U HCCIeI0BaTeIbCKOM
JeSATETHHOCTH HHPOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIHCKOTO XO0341CTBA U TPAHCIIOPTA Ha
COCTOSIHUE OKPY’KaIOILEH IPUPOTHON CpEIbI.

KoMMyHUKaTHBHBbIE YHHBepCcaJIbHbIe y4eOHbIe TeiicTBUSA:

yYMEHHsI 3a7aBaTh BOIMPOCHI (B X0Jie AUaiora u (Win) IUCKYCCHH) IO CYIIECTBY OOCY:KAaeMou
TEMBI, POPMYIMPOBATH CBOM MPEITIOKEHUSI OTHOCUTEIILHO BHITIOJIHEHUS MIPEITIOKESHHOM 3a1auH;

YMEHHMSI MPEACTaBIATh MOJIYYEHHbIE Pe3Y/bTaThl MMO3HABATEIbHON /1€ATEIbHOCTU B YCTHBIX U
MUCHhMEHHBIX TEKCTaX; JeNaTh MPE3ECHTAIMIO PE3YIbTATOB BBINOJIHEHUS XUMHUYECKOTO DKCIIEPUMEHTA
(J1abopaTopHOTO OMBITA, JIAOOPATOPHOW PaOOTHI MO HMCCJEAOBAHHIO CBOWCTB BEIIECTB, y4eOHOTO
MIPOCKTA);

YMEHMsI y4eOHOro COTPYJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM I103HABaTEIbHON U
HCCIIEIOBATENIbCKON JESATENIbHOCTH MPHU PEIIEHUH BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE y4€Ta OOIIMX
WHTEPECOB U COTJIAaCOBaHMs MO3UIMKI (00CYyXkIeHHS, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBI»,
KOOPJMHAIMSI COBMECTHBIX NEHCTBUM, OIpe/ielieHue KPUTEPHUEB M0 OLIEHKE KayecTBa BHITIOJIHEHHOU
paboThl U ApYyTHE).

PeryasiTuBHbIe YHHUBepPCcAJbHbIE Y4eOHbIE 1eHCTBUSA:

YMEHHE CaMOCTOATEIbHO ONPEAENATh LENH JeATENbHOCTH, IJIaHUPOBaTh, OCYLIECTBIATD,
KOHTPOJIUPOBATh U NMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIbHOCTh, BRIOMpAaTh Hauboee
s¢(deKkTUBHBIE CIIOCOOBI pelIeHHs YYeOHBIX M TMO3HABATEIBHBIX 3aJ1ady, CAMOCTOSITEILHO COCTABIIATH
WM KOPPEKTUPOBATH IPEJIOKECHHBIA aJrOpUTM JEHCTBHU IPU BBIIOJHEHUM 3aJaHUNA C Y4ETOM
MOJIy4YEeHUS HOBBIX 3HAHMM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX U pPEaKIUsIX, OLEHUBATh
COOTBETCTBHUE MOJIYYEHHOI'O pe3ysbTaTa 3asBICHHON LIEJM, YMEHHE MCIOJIb30BAaTh U aHAJIU3UPOBAThH
KOHTEKCTBI, Ipe/jlaraéMble B YCIIOBUH 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATbBI



8 KJIACC

B

COCTaBe TNPEIMETHBIX pPE3yJIbTaTOB IO OCBOCHHIO 00S3aTENLHOTO  COJIEp)KaHUA,

YCTQHOBJICHHOTO  JaHHOM  (QenepanbHOl  pabodeil  mporpaMmoi,  BBIJCNSAIOT:  OCBOCHHBIE
00y4JaroMMuUCsl HayYyHble 3HAHUS, YMEHHUS M CIIOCOObI 1eWCTBUH, cielupuueckue i MpeIMETHON
o0nactu «XuUMHs», BHIbBl JEATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHMSA, €ro HMHTEpPIpETalyH,
npeoOpa30BaHUIO U MPUMEHEHHIO B PA3IMYHBIX y4EOHBIX U HOBBIX CUTYaIlHsX.

K kxoHmy oOyueHuss B 8 kJlacce INpeIMETHblE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHA:

pPacKpbIBaTh CMBICT OCHOBHBIX XHWMHMYECKHX IMOHSTHUW: aTOM, MOJIEKyJla, XUMHUYECKHUI
AJIEMEHT, MPOCTOE BEIECTBO, CIOKHOE BEIECTBO, CMECh (OJHOPO/HAS M HEOIHOPOIHAA),
BaJICHTHOCTh, OTHOCHUTENIbHAs aTOMHAasi U MOJEKYJspHas Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJISIPHAs Macca, MaccoBasi J10Ji1 XUMUYECKOTO 3JI€MEHTa B COCTUHEHUU, MOJISIPHBII
00BEM, OKCHII, KUCIOTa, OCHOBAHUE, COJb, DJIEKTPOOTPHUIIATEILHOCTh, CTETICHh OKHCIICHUS,
XUMHYECKasl PEaKIus, KIacCHPUKAIUSI PEaKIUi: peaklud COCAWHCHHS, PEaKIUU
pa3oKeHus, peaky 3aMeIIeHNs, peakuil OOMeHa, 3K30- U IHIOTEPMUYECKUE PEAKIIH,
TEIUIoBOM 3 dexT peakuuu, SAPO aToma, SIEKTPOHHBIA CIOH aToMa, aTOMHas OpOHTAlb,
paauyc aromMa, XMMHUYECKas CBS3b, MOJSPHAs U HEMOJIIPHAs KOBAJCHTHas CBA3b, MOHHAs
CBsI3b, WOH, KAaTHOH, AaHUOH, pacTBOp, MaccoBas JOJds BemecTBa (MPOILEHTHAs
KOHIIEHTpAIlKs) B paCTBOPE;

WTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUECKHUX MOHITHIA U MPUMEHSITH 3TH MOHATHS
MIPU OTMCAHUH BEIIECTB U UX MPEBPAIICHUI;

HCIOJIb30BaTh XUMHYECKYI0 CUMBOJHUKY ISl COCTaBlIeHUsI (OPMYN BEIIECTB M YpaBHEHU
XUMHUYECKUX PEAKIUM;

OTpEACNATh BAJICHTHOCTh ATOMOB DJJIEMEHTOB B OWHApHBIX COEIWHEHUSX, CTEHEHb
OKHUCJICHUS JJIEMEHTOB B OWHAPHBIX COCIUHEHUSAX, TMPUHAMIC)KHOCTh BEMIECTB K
onpeeNEHHOMY KJIACCy COSMHEHUN TI0 (PopMyIiaMm, BUJI XUMUYECKON CBS3U (KOBAJICHTHAs
Y MOHHAs1) B HEOPTAHUYECKUX COSTMHECHUSX;

packpeiBaTh cMmbica Ilepuoanueckoro 3akona JI. WM. MenzaeneeBa: J€MOHCTPUPOBATH
MOHMMAaHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHWMHUYECKHUX DIEMEHTOB OT HX
nonoxenuss B llepuoguyeckoit cHCTeMe, 3aKOHOB COXPAaHEHHS MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUSHHUSI, 3aKOHa ABOTaIpo;

OIKCHIBATh U XapaKTepU30BaTh TaOMuHy0 popmy [leprnonnyeckoit CUCTEMBbI XUMHUYECKUX
JJIEMEHTOB: pa3nIuyaTh TOHATHUSA «TJIaBHasg moarpymmna (A-rpynma)» U «moOouyHas
noarpynna (b-rpynma)», Mansie U OOJBIINE TEPUOJIBI, COOTHOCHTh 0003HAYCHHUS, KOTOPHIE
nMeroTcst B Tabmune «llepuomgmueckass cucrema XuMmuueckux onemeHtoB . .
MemnzeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOSHUS aTOMOB XMMHUYECKUX AJIEMEHTOB
(coctaB U 3apsan szpa, oOIee YUCIO IEKTPOHOB M pacIpeeleHne UX MO AJIEKTPOHHBIM
CJI0SIM);

KIIacCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHMYECKHE BEIIECTBAa, XUMUYECKUE
peakiuu (1o YMCIIY ¥ COCTaBy yUaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIIIOBOMY 3D (DEKTY);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUIECKUE CBOMCTBA BEIIECTB PA3IMUHBIX KIACCOB,
MOATBEPKJIasg ONUCaHHE TMpUMEpamMH MOJEKYJISPHBIX YpPaBHEHUIl COOTBETCTBYIOLIUX
XUMUYECKUX PEAKLIUM;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX KadeCTBEHHOTO COCTaBa,
BO3MO’KHOCTH MPOTEKAHUS XUMHUUECKUX MPEBPALEHUN B PA3IMYHBIX YCIOBUSAX;

BBIYHUCIISITH OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJTIO
XUMHUYECKOTO 3JIeMeHTa 1Mo GopMyJie COeUHEHHsI, MAaCCOBYIO JIONIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOM peaKIuu;

MPUMEHITh OCHOBHBIC OIEpAlUU MBICIUTEILHOW NEeATEIbHOCTH — aHaju3 U CHHTE3,
CpaBHEHME, O0000IIEHHE, CHCTEMAaTH3alMI0, KJIAacCU(UKALMIO, BbISIBICHUE MPUYUHHO-



-CJICICTBEHHBIX CBS3€M — JUI1 M3Y4CHUs CBOMCTB BEIIECTB M XUMHUYECKHX PpEaKIuM,
€CTECTBEHHO-HAayUHbIe METOJbl MO3HAaHUs — HaOJIOJEHUE, M3MEpEHHE, MOJEIMPOBaHUE,
HKCHEPUMEHT (pealIbHbI U MBICIICHHBIH);

Clle[loBaTh  IpaBWJIaM  IIOJb30BAHMSA  XMMHUYECKOH MOCyIod UM J1JaOOpaTOpHBIM
o0opyJoBaHMEM, a TaKKe NpaBWiIaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMHU T10 BBIIOJHEHUIO JTAOOPATOPHBIX XMMHUYECKHUX ONBITOB IO MOJYYEHHUIO U
coOMpaHUIo ra3000pa3HbIX BEIIECTB (BOLOPOJA M KHCIOPOAaA), IPUTOTOBIEHUIO PACTBOPOB
C ONIpENEIEHHON MAacCOBOM IOJEH PACTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U MPOBOJIUTH
XMMHMYECKHE DKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LICJIOYEH U KMCIIOT C IIOMOILBIO
WHANKATOPOB (JaKkMyc, (heHondraaent, METUIOPAHK U APYTHUE).

9 KUIACC
K kxoHmy oOyueHuss B 9 kJiacce INpeIMETHbIE pPe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHA:

paCKpI)IBaTI) CMBICJI OCHOBHBIX XHMHWYCCKHX HOHSITI/II\/’IZ XI/IMI/I‘IGCKI/II\/’I 9JICMCHT, aToOM,
MOJIEKYJla, WOH, KaTHOH, aHMOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTH,
BHCKTpOOTpI/IHaTCJIBHOCTI), CTCIICHb OKHUCJICHUS, XUMHUYCCKaA peaKuI/m, XUMHUYECKasA CBA3b,
TeIIOBOM 3 dexT peaknuu, MOJdb, MOJSIPHBIH O00BEM, pacTBOp, DJIEKTPOJIHTHI,
HGBJICKTPOJII/ITBI, BHCKTpOJII/ITI/I‘-IeCKaSI Jucconuanus, pCaKI_II/II/I HNOHHOT' O 06MeHa,
KaTaau3aTop, XHMHYECKOe paBHOBecHe, OOpaTUMble W HEOOpaTUMBbIC pEaKIWH,
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, OKUCIUTEIh, BOCCTAHOBUTEIb, OKUCIICHUE H
BOCCTAHOBJICHHUE, aJUIOTPONHsI, aM()OTEPHOCTh, XUMUYECKasi CBs3b (KOBAJICHTHAsI, HOHHAS,
METAJUTMYECKas), KPUCTAJUIMUEcKass pemeéTKa, KOppO3usi METaJUIOB, CIUIABBl, CKOPOCTH
XUMHUYECKON peakInu, peenbHo gonyctuMas konneHTpanus [1JIK Bemectsa;
I/IJ'IJ'HOCTpI/IpOBaTI) B3aNMOCBA3b OCHOBHBIX XUMHUYCCKUX HOH?ITI/Iﬁ 158 HpI/IMCHSITB OTHU IIOHATUA
MIPY OMUCAHHUH BEIECTB U UX MPEBPAIICHUN;

HCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY ISl COCTaBIEHUS (pOpMyIN BEIIeCTB M ypaBHEHUN
XUMHYECKHUX PEaKIIHii;

OHpe)IeHSITI) BAJICHTHOCTb U CTCIICHb OKHCJIICHUSA XUMHWYCCKHUX DJIEMCHTOB B COCIUHCHHUAX
Pa3IUYHOTO COCTaBa, MPUHAIICKHOCTD BEIIECTB K OMPEAEIEHHOMY KJIacCy COeMHEHUH 10
dbopMynaM, BHJ XUMHYCCKOW CBSI3W (KOBaJICHTHAs, WOHHAs, MeETaJUIM4YecKas) B
HEOPraHMYECKUX COCIMHEHHUSX, 3apsi/i MOHA TI0 XUMHYECKOW (opMyIe, XapakTep Cpelbl B
BOJHBIX pPAcCTBOpaxX HEOPTraHMYECKUX COSAMHEHM, THI KPUCTAIIMYECKOW pEHETKU
KOHKPETHOTO BEIIIECTBA;

packpsiBath cmbica [lepuoamueckoro 3akona JI. 1. MenneneeBa u 1eMOHCTPUPOBATH €O
MMOHMMAaHME: ONMMCHIBATh U XapaKTepHu3oBaTh TabinuHyo Gopmy [leproanueckoit cuctemsl
XUMHUYECKHX OJJIEMEHTOB: pa3inyaTh TMOHITHUS «TJlaBHasg mnoarpymmna (A-rpynma)» u
«mobouynast monrpynmna (b-rpynma)», wmanele W Oonblie TEPUOIBI, COOTHOCHTH
0003HaUYeHMs, KOTOpPHIE HWMEIOTCS B TNEPHOAUYECKOM TabiauIe, C  YHUCIOBBIMH
XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XUMHUYECKHX AJIEMEHTOB (COCTaB U 3apsi sapa, oo1ee
YHCIIO DJICKTPOHOB WM PACIpPEACNIEHHE WX TO 3JEKTPOHHBIM CJIOSIM), OOBSICHATH OOIINe
3aKOHOMEPHOCTH B M3MEHEHHU CBOWMCTB AJIEMEHTOB M MX COCIMHECHHM B MpeJeiax Majblx
[IEPUOJOB U IVIABHBIX IIOATPYIII ¢ YYETOM CTPOCHUS UX aTOMOB;

KJIaCCH(UIIUPOBATh XUMUYECKHE DJEMEHThI, HEOPTraHWUYECKHE BEIIECTBA, XUMUYECKHE
peakuuu (10 YUCITY U COCTaBY YYaCTBYIOIUX B PEAKIMH BEIIECTB, IO TEIIIOBOMY 3P hEKTY,
I10 USMCHCHUIO CTGHCHGI\/’I OKHCJIICHUA XUMHUYCCKUX BHGMGHTOB);

XapaKTepu30BaTh (OMUCKHIBATh) 00IIME U crieUpUISCKUE XUMUYECKHUE CBOMCTBA MIPOCTHIX U
CJIOKHBIX BCIIICCTB, HOI[TBep)K,HaH OIIUCAaHHUuC HpI/IMepaMI/I MOJ'ICKy.HSIprIX U HOHHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUH;

COCTaBJISITh YPABHEHHS 3JIEKTPOJIUTUYECKON IUCCOLMAIMU KHUCJIOT, IIEJIOYEd M COJIEH,
TOJIHBIE W COKpAIIEHHBIC YpPaBHEHMsI PEAKIMHA WOHHOTO OOMEHA, YpaBHEHHUs pEeaKIui,



MOITBEPIKIAIONINX CYIIECTBOBAHUE TCHETUYECKOW CBSI3U MEXKIy BEIIECTBAMHU PA3ITHMUHBIX
KJIaCCOB;

® pacKpeIBaTh CYIIHOCTh OKHCJIHTEIHbHO-BOCCTAHOBHUTEIBHBIX PEAKIUH  MOCPEICTBOM
COCTABJICHUS JICKTPOHHOTO OallaHCa ATHX PEaKIuii;

® T[IPOTHO3UPOBATH CBOWCTBA BEHIECTB B 3aBHCHMOCTH OT WX CTPOCHHS, BO3MOXXHOCTH
MPOTEKaHHS XMMUYECKHX MPEBPAIICHUIN B Pa3IMUHBIX YCIOBUSAX;

® BBIYHCISATH OTHOCUTEIILHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB, MACCOBYIO JIOJTIO
XHUMHAYECKOTO 3JIEMEHTa 110 OpMyJie COSIMHEHHS, MACCOBYIO JIOJIO BEIIECTBAa B PacTBOPE,
MIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKOUN pEaKInu;

e coOmomaTh TpaBWiIa  TOJB30BAHMS  XUMHYECKOM  TOCYymol ¥ J1abOpaTOPHBIM
o0opymoBaHHEM, a Takke IMpaBuia OOpalleHHs C BEHIECTBAMU B COOTBETCTBUHU C
WHCTPYKITUSAMHU TI0 BBITIOJHEHUIO JTAOOPATOPHBIX XMMHUYSCKHX OIBITOB IO TMOJYYCHHIO U
coOMpaHHIO ra3000pa3HbIX BEIIECTB (AaMMHUAKa U YIIIEKHCIIOTO ra3a);

® IIPOBOJUTH PEAKIMH, ITOATBEPKIAOIINE KAYeCTBEHHBIH COCTAaB Pa3IUYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM ITYTEM XJIOpUAA-, OpPOMHI-, HOUI-, KapOOoHAaT-, ocdar-, CUIHKAT-
, CynbdaT-, TUIPOKCHI-HNOHBI, KATHOHBI aAMMOHHUS M WOHBI HM3YyYEHHBIX METAaJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHMUECKHUX BEIIECTB;

® T[PUMEHATh OCHOBHBIC ONEpPAlMU MBICTUTEIFHOW [EATEIHPHOCTH — aHajdu3 W CHHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEeMATH3AIIHIO, BBISIBIICHHE TPUYMHHO-CJICICTBEHHBIX CBS3CH —
JUISL U3YYEHHUsI CBOMCTB BEIECTB M XMMHUYECKHX PEaKIIHii, €CTECTBEHHO-HAYYHBIE METOIbI
Mo3HAHUS — HAOMIOACHUE, W3MEPEHHE, MOJCIUPOBAHUE, JKCIEPUMEHT (peallbHbId U
MBICJICHHBIN).

COJAEP)KAHUE OBYUYEHUS
8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE TOHSITHSA

[Ipenmer xumuu. Poiab XuMuM B )KU3HU YeloBeKa. XUMHUS B CUCTeMe HayK. Tena u BellecTsa.
dusnveckre CBOWCTBA BEUIECTB. ArperaTHoe COocTosiHue BeriecTB. [IoHSITHE 0 MeToAax MO3HaHUS B
xumun. Yucteie BemecTBa U cmecu. CriocoObl pa3iesieHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE AIeMeHThl. CHMBOJIBI XUMUYECKUX AJ1eMeHTOB. [IpocThie u
CJIOXHBIE BEIIeCTBa. ATOMHO-MOJIEKYISIPHOE YUEHHUE.

Xumudeckass ¢opmyina. BaleHTHOCTh aTOMOB XHMHUYECKHX JJICMEHTOB. 3aKOH ITOCTOSIHCTBA
coctapa BeniecTB. OTHOCUTeNbHAsI aTOMHasi Macca. OTHOcHUTEIbHAs MOJIEKyNIApHas Macca. MaccoBast
JIOJISI XUMHYECKOTO DJIEMEHTA B COSIMHCHUH.

KonnuectBo BemectBa. Monbs. MonsipHass Macca. B3aumMocBs3p KOJIMYECTBAa, MacChl U 4YMCIA
CTPYKTYPHBIX €IHHHUII BelecTBa. PacuéTel mo Gpopmynam XUMUYECKHX COCTUHEHUH.

du3nvecKre U XUMHYSCKHE SBIICHUS. XUMHUYECKasi peakius 1 e€ MPU3HaKU. 3aKOH COXPaHEHUS
Macchl BellecTB. XuUMUYeckue ypaBHeHus. Kiaccudukanus XUMUYECKHUX peakuuil (CoeluHeHus,
pa3NoKeHUs, 3aMEIIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHWMHYECKOM MOCYAOH, MpaBWiaMd paboThl B JlabopaTOpuu U TNpuéMamu
oOparieHus ¢ 1a00paToOpHbIM 000PYAOBaHHEM, U3YUCHHUE U ONKCaHue GU3HIECKUX CBOWCTB 00pa3IioB
HEOpPraHMYECKHUX BEILIECTB, HaOmoaeHne ¢u3nyeckux (TUIaBjIeHHE BOCKA, TasHUE JIbAa, pacTUpaHHE
caxapa B CTyIKe, KUIIEHHWE M KOHJEHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEUH, MpPOKATHBAHHE
MEIHOW TIPOBOJIOKH, B3aUMOJICHCTBUE MeJlla C KHCIOTOH) SIBICHWH, HAOIOJEHUE W OIHCaHUE
MIPU3HAKOB TMPOTECKAHUS XWMHUYECKHX peakiui (pa3jokeHHe caxapa, B3aUMOJICHCTBHE CEpHOM
KHUCTIOTHI ¢ XJIopuaoM Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanuu, B3auMoielicTBUE
Kenesa ¢ pactBopoM conu Meau (1), uzydenue cnocoOoB pazaesieHust CMEce: ¢ TOMOIIBI0O MarHuTa,
¢bunbTpoBaHMEe, BbIMIApUBAHUE, NUCTUWIUIALUSA, XpoMmarorpadus, NpOBEIeHHE OYHCTKH IMOBapEHHOM
CONY, HAONMIOJEHWE U OIMHCAaHUE PEe3yJIbTaTOB IPOBEIEHHUS ONbITA, WLTIOCTPUPYIOIIETO 3aKOH



COXpaHEHMsI MacChl, CO3JaHUE MOJIETIEN MOJIEKYJ (LIIapOCTEPKHEBBIX ).

BazkHeiinue npeacTaBuTe/ I HEOPraHMYECKHUX BellleCTB

Bo3nyx — cmecs razos. CocraB Bo3ayxa. Kuciopog — 31€eMEHT M HPOCTOE BEIIECTBO.
Haxoxnenue kucimopona B mHpupoje, (U3NYecKue M XUMHUYECKHE CBOWCTBA (peaklMU TOpPEHus).
Oxcupnpl. Ilpumenenune kuciaopona. CrnocoObl TMONydeHHs KUCIOpoJa B JabopaTtopuud H
MPOMBINUICHHOCTH. KpyroBopor kuciopoma B mpupoae. O30H — aIOTPONHASS MOAUPUKALUS
KHCJIOPOJA.

TermoBoit >PQexkT XUMHUECKOH peakluud, TEPMOXMMHUYECKHE YpaBHEHHUs, 0JK30- U
SHIOTEPMUUYECKHE peakiuu. TOIUIMBO: Yroib W METaH. 3arpsi3HEHUE BO3AyXa, YCUJICHUE
napHUKOBOTO 3 dekTa, pazpynieHue 030HOBOTO CIIOSI.

Bomopon — snemeHT u mpocTtoe BemniecTBo. Haxoxkaenue Bomopoaa B mpupoze, Gusndeckue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TTosydeHus. Kuciaotsl u comnu.

MounsipabIit 00BEM Ta30B. Pacu€Thl M0 XUMHUYECKUM YpaBHEHHUSIM.

dusnyeckue cBoMCTBAa BOAbl. Boma kak pactBopurens. PactBopel. HacelieHnsle u
HEHACHIIIICHHBIE PAacTBOPHL. PacTBOpUMOCTH BeleCcTB B Boje. MaccoBasi J10Jisl BEIIECTBA B PACTBOPE.
Xumnueckue cBoicTBa BoAbl. OcHOBaHMs. Poinb pacTBOpoOB B MpUPOJE M B KU3HU YEJIOBEKA.
Kpyrosopot BojbI B ipupojie. 3arps3HeHrue NpupoaHbiX BoA. OXpaHa U OUYMCTKA MPUPOIHBIX BOJI.

Knaccudpukanuss Heopranmdeckux coenuHeHuit. Oxcuapsl.  Knaccudukamus  OKCHIOB:
coneobpa3zymomue (OCHOBHBIE, KUCIOTHBIe, amdoTepHble) H HecoleoOpa3yromue. HomeHknaTypa
oKkcu10B. DU3NYECKHE U XUMUYECKHE CBOMCTBA OKCHIOB. [loydeHue okcumaos.

OcHnoBanusa. Krnaccudukanus ocHOBaHM: MIENOYM H  HEPACTBOPUMBIC  OCHOBAHWUSI.
Homenknatypa ocHoBanui. ®Pusnueckue M XUMHYECKHE CBOWcTBAa OCHOBaHuM. [lonmyuenue
OCHOBAaHUH.

Kucnorel. Knaccudukammst kucnor. Homenknatypa kucior. dusndeckne W XHUMHYECKHE
cBoiicTBa KucaoT. Pan aktuBHoctn metasuioB H. H. bekerosa. [lonyduenue kucior.

Comu. Homenknatypa coseil. dusznueckne u XUMUYECKHe CBOMCTBa coeil. [lomydyenue come.

I'eneTnueckas CBsI3b MEXKy KJIacCaMU HEOPTraHUYECKUX COECTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpe/eICHUE COACpPX)AHUS KHUCIOpOaa B BO3AyXe, MOJIYYCHHE, COOHMpaHHeE,
pacmo3HaBaHME M W3y4YCHHE CBOWCTB KHCIOpOJAa, HAOMIOJEHUE B3aUMOJACWUCTBUSA BEIIECTB C
KHCJIOPOJIOM W YCJIOBUS BO3HMKHOBEHHUS W TMpEKpalIeHUsi ropeHus (moxapa), 03HAKOMIICHHE C
o0pa3aMu OKCHJIOB M ONMHCAHWE WX CBOMCTB, MOJYYEHHUE, COOMpPAHHE, PACTIO3HABAHUE M M3yUCHUE
CBOICTB Boaopona (ropeHue), B3ammopeiicTBue Bomopoaa ¢ okcuaomM meau () (BozmoxkHO
WCIIOJIb30BAaHUE BUJIEOMATEPUAIOB), HAOIIOJCHHE OOpAa3IOB BEIIECTB KOJWYECTBOM | MOJIb,
UCCIIeIOBaHNE OCOOCHHOCTEH PacTBOPEHMS BEUIECTB C PA3IMYHON PacTBOPUMOCTHIO, IPUTOTOBICHUE
pacTBOpPOB C ONPEAECIEHHOW MAacCCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHCTBUE BOJBI C
MeTaljlaMu (HaTpueM M KaibliieM) (BO3MOXKHO HCIIOJIb30BAHHWE BHJIEOMATEPHANIOB), UCCIIEIOBAHUE
00pa3lioB HEOPraHMYECKUX BEIIECTB PAa3JIMYHBIX KJIAcCOB, HAOJIOIEHWE W3MEHEHHUS OKPAaCKU
MHAMKAaTOPOB B PACTBOpaxX KHUCIOT M LIEJIOYEH, M3ydyeHue B3aumojeincTBus okcupa menu (1) c
pacTBOPOM CEpHOM KHCIOTBI, KHCJIOT C MeETaulaMH, pEeaKIui HEeHTpan3ai, TOJydeHHe
HEpPacCTBOPUMBIX OCHOBAHMI, BBITECHEHHME OJIHOIO MeETajula JIPYrUM U3 pacTBOpa COJIM, PEIICHHE
AKCIEPUMEHTAIBHBIX 33/J1a4 10 TeMe «BakHENMe KI1acChl HEOPraHUYECKUX COCAUHEHUIN.

Hepunonuyeckuii 3axkon u Ilepuoguueckast cucrema xumMudeckux 3viemenros JI. H.
MenpgeneeBa. CtpoeHue aToMoB. XHMHYeCKasd CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBbie MOMBITKU KiIacCU(UKAIMM XMUMHUYECKUX d3JeMeHTOB. [loHsATHE O rpymnmax CXOIHBIX
3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENIbHbIE METaJlIbl, TaJIOr€Hbl, HUHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpbIE 00pa3yroT aM(pOTEepHBIE OKCUIBI U THAPOKCHIBI.

[Tepnoanueckuii 3akoH. [lepuognueckas cucrema xumuyeckux snemeHToB J[. . Menjeneena.
Koportkonepuoanast u jmmaHONIEproAHAas hopMbl [leproanueckoil CUCTEMbI XUMUUYECKUX IIEMEHTOB



. W. Menneneesa. Ilepuoast u rpymnmnbsl. PU3NMYECKUH CMBICI NOPAJKOBOIO HOMEpPA, HOMEPOB
IEpPHOJa U IPYIIIBLI JIEMEHTA.

Crpoenune aromoB. CocraB aromHbIX saep. M3oromsl. OnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
00omouek aTromMoB rnepBbix 20 xuMHuueckux 3meMeHToB llepuoaudeckoit cucremsl [[. 1. Menneneena.
XapaKkTepuCTUKa XMMHYECKOrO 3JIEMEHTa IO ero mnojoxkeHuto B Ilepmonmyeckoit cucreme /[I. WM.
Meneneesa.

3aKOHOMEPHOCTH H3MEHEHHs paJuyca aTOMOB XHMHUYECKUX JJIEMEHTOB, METAUIMYECKUX H
HEMETAJNINYECKUX CBOMICTB I10 TPYIIIaM U IIEPUOIAM.

3nauenue Ilepuoanueckoro 3axoHa u Ilepuonnyeckoil cUCTEMbl XUMUUYECKUX 3JIEMEHTOB IS
pa3ButHs Hayku U npakTuku. . 1. MenaeneeB — yd€HbIN U rpakIaHUH.

Xumnueckas cBs3b. KoBasieHTHas (MOJIIpHAst M HEMOJIAPHAS) CBsI3b. DIEKTPOOTPULIATETBHOCTD
XUMHUYECKUX 3JIeMeHTOB. MloHHas CBA3b.

Crenenp okucinenus. OKUCIUTEIBHO--BOCCTAHOBUTEINIBHBIE peakuu. lIpomneccsl okucnenus u
BOCCTaHOBJIEHUS. OKUCINTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3loB BEIECTB METAIJIOB M HEMETAJIJIOB, B3aUMOJEHCTBUE THIPOKCHAA LIUHKA C
pacTBOpaMu KHUCIJIOT U LIEJI0OYEH, MPOBEACHNUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pEaKIUi (TOpeHue, peakliuu pa3IokKeHHs, COSAUHEHUS).

Mesicnpeomemmwie ceasu

Peanuszanus MexXnpeIMETHBIX CBA3EH MpU N3YYEHUH XUMUU B 8 KJIacce OCYLIECTBIISIETCS Yepe3
UCIOJBb30BaHUE KaK OOIIMX €CTECTBEHHO--HAyYHBIX IIOHATHM, TaK W MOHATHUH, SBISIOIIUXCS
CUCTEMHBIMU JJIs1 OTJENBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOI'0 LIUKJIA.

OO0me ecTeCTBEHHO--HAYYHBIC MOHATHUS: HAYYHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIM3,
CHUHTE3, KiIaccu(uKanys, IepuOJUUIHOCTh, HAOIIOAEHNE, SKCIEPUMEHT, MOJIETIMPOBAHUE, U3MEPEHNE,
MO/JIENIb, SIBIICHHUE.

®dusuka: wmaTepus, aroM, DJJEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIWJ, H30TOIbI,
PalMOAaKTUBHOCTb, MOJIEKYJIa, JIEKTPUUECKUIN 3apsij, BEIIECTBO, TEJIO0, 00bEM, arperaTHOe COCTOSIHUE
BEIIECTBA, ra3, pU3nuecKue BEeITUUNHBI, €IUHHUIIBI H3MEPEHHUs, KOCMOC, TUTaHEeThI, 3BE3/1b1, COHIIE.

buonorus: porocunTes, npixanue, 6uocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpanbl, TOPHbIE MOPOJIbI, MOJIE3HBIE HCKOMAEMBIE,
TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUuMH4YecKas peakuus

Ilepnonnueckuii 3akoH. Ileprnoguueckas cucrema xumudeckux snemeHToB . 1. Menneneesa.
CrpoeHnne aToMOB. 3aKOHOMEPHOCTH B W3MEHEHUHM CBOMCTB XMMHMUYECKHMX DJIEMEHTOB INEPBBIX TPEX
NEPUOJOB, KalMsl, KajblUsl U HMX COEAUHEHMH B COOTBETCTBUU C IIOJIOKEHHUEM DJEMEHTOB B
Ilepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHne BemiecTBa: BHIBl XHMHYECKOM CBS3W. THUIBI KPUCTAIUIMYECKHX PEIIETOK,
3aBUCUMOCTB CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U BUJA XUMHUUECKOU CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX BEMICCTB. XUMHUECKUE CBOWCTBA BEIECTB,
OTHOCSIIMXCSA K Ppas3JM4YHbIM KJlaccCaM HEOPraHMYECKUX COEAUHEHMH, TEHETHYeCKas CBA3b
HEOpPraHMYECKUX BEIIECTB.

Knaccudukanus XuMHUYECKHX peakUuil MO pPas3JIM4HbIM IpPU3HAKaM ([0 YHMCIy U COCTaBy
YUYaCTBYIOUIMX B PEAKLMHU BEIIECTB, MO TEIJIOBOMY 3((EKTy, M0 N3MEHEHHIO CTENeHEeHl OKHCICHHS
XUMHUYECKHUX 3JIEMEHTOB, 110 00PaTUMOCTH, MO Y4acTHIO KaTanu3aTopa). DK30- U 3HIOTEPMUYECKHUE
peakuuy, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitie o ckopocTd xXuMmudeckod peakiuu. [loHsTne 00 0OpaTUMBIX M HEOOPATHUMBIX
XUMHUYECKHX peakuusx. [loHsTHe 0 rOMOreHHbIX M TeTeporeHHbIX peakuusax. [loHsTue o karanuse.
IlonaTne 0 XMMHUYECKOM paBHOBeCUHU. PaKTOPBI, BIMAIOLIME HA CKOPOCTb XMMHUYECKON pEaKLHMH U
M10JIO’)KEHNE XMMUYECKOTO PaBHOBECHS.



OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLMH, AJIEKTPOHHBIM  OallaHC  OKHUCJIMTEIBHO-
BOCCTAaHOBUTENbHON peakiuu. CocTaBieHHE YpPaBHEHHH OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO/1a HJICKTPOHHOTO OanaHca.

Teopust 37EKTPOIUTUYECKON AMCCOLUMAIMHU. OJIEKTPOIUTHI U HEDIEKTPOIUTHL. KaTHOHBI,
aHMOHBI. MexaHU3M [UCCOLIMALMU BEIIECTB C PA3IMYHBIMU BHUJAMHU XUMHUYECKOH CBs3H. CTeneHb
nucconuanuu. CUIbHBIE U CJIa0bIe 3JIEKTPOJIUTHI.

Peakiun monHOTO OOMEHa. YCIIOBHS TPOTEKAHHWS PEaKIUid HOHHOTO OOMEHA, IOJIHBIE W
COKpalI€éHHbIe HOHHBIC YypaBHEHHs peakiuii. CBOHCTBa KHCIOT, OCHOBaHUI W coJied B CBeTe
MPEJICTABICHUH 00 AJIEKTPOIUTUICCKON qucconuanii. KauecTBeHHbIE peakiuu Ha UOHEL. [loHsaTHE 0
TUIPOJIU3E COJICH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJIEJIAMU KPUCTAJUINYECKUX PELIETOK HEOPraHNYECKUX BEILIECTB — METAJIIOB
U HeMmeTauioB (Tpadura W anMasza), CIOXKHBIX BEHIECTB (XJIOpWAa HATpHs), HCCIEIOBaHHE
3aBHCHMOCTH CKOPOCTH XMMHUYECKON PEaKIUU OT BO3JIEUCTBUS Pa3NUYHBIX (AaKTOPOB, UCCIIECIOBAHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, IpoLEcca AUCCOLMALMU KHUCIOT, IeJIo4Yell U coiei
(BO3MOYKHO MCIOJB30BAaHUE BHJIEO MAaTEPHANIOB), IPOBEJCHUE OMBITOB, WILTIOCTPUPYIOMIUX MPU3HAKU
MPOTEKAHUsI PeaKIii MOHHOTO oOMeHa (00pa3oBaHME Ocajika, BhIIEICHHE T'a3a, 00pa3oBaHUE BOIbI),
OTBITOB, WUTIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil (ropeHue,
peakuuu pPa3ioXKEeHHs, COCAMHEHHs), PpACMO3HABAHUE HEOPTaHWYECKUX BEIIECTB C MOMOIIBIO
KauyeCTBEHHBIX PEaKIUi Ha MOHBI, PEIIEHNE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaJibl M MX coeJUHeHHA

OO6mas xapakTepucTHka rajoreHoB. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CtpoeHne W (PU3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TAJOT€HOB. XHMHYECKHUE
CBOIiCTBa Ha mpuMmepe xjopa (B3aUMOJECHCTBHE C METaUlaMH, HEMETaJUIaMH, IIeJI0YaMu).
XnopoBogopoa. CosisiHasE KUCIOTAa, XUMHUYECKHWE CBOMCTBA, MOJIy4eHHE, NMpUMEHeHHue. JlelicTBue
XJIOpa W XJOPOBOJOPOJA Ha OpraHu3M 4YesloBeKa. BakHelline XJIopuibl U HX HaX0XKIEHUE B
pupo/ie.

O6mas xapakrepuctuka di1emMeHToB VIA-rpynmel.  OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTerneHn okuciaeHus. CtpoeHue U (pu3MuUecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCITIOPOJIa U Cepbl. AJTOTPOMHBIE MOIU(DUKALIUYA KUCIOPOAa U Cepbl. XUMUYECKUE CBOMCTBA CEPBHI.
CepoBosiopoJi, CTpoeHue, PU3NUECKUe U XUMUYECKHe CBOiCTBAa. OKCHABI CEphbl KaK MPEICTaBUTEIN
KUCTIOTHBIX OKcuaoB. CepHas Kkuciora, (U3MUECKMEe U XHMHYECKHe CBOHCTBa (00mpe Kak
MPEICTaBUTENs KJacca KHUCIOT U crneruduueckue). XUMHUECKHE PEAKIMH, JIeXKallhue B OCHOBE
IIPOMBILIIEHHOTO clioco0a MojdydeHusi cepHoil kucinotel. I[lpumenenue cepHoit kuciotel. Coau
CEepHOM KHUCIIOTHI, KaueCTBEHHAs peakiusi Ha cynbdar-uoH. Haxoxnenue cepbl U €€ COeAMHEHUI B
npuposie. XMMHUECKOE 3arps3HEHUE OKPY)KAIOIIEH CPellbl COEAMHEHUSIMH Cepbl (KUCIOTHBIE JTO0XKH,
3arps3HEHUE BO3yXa M BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAIIICHHS.

OOmass xapaktepuctuka 3yeMeHTOoB VA-rpymmbel. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIC CTENCHN OKHUCIEHUS. A30T, pacmpoCcTpaHEHUE B MPUPOJE, PUINICCKIE U XUMHUYECKHE
cBoiictBa. Kpyrosopor a3zora B mpupoae. AMMHak, ero (pu3nMyeckue M XHMHUYECKHE CBOMCTBA,
nonydyeHue u npumeHeHue. Comu aMMOHUS, X (PU3HUECKUE U XMMHUYECKUE CBOWMCTBA, IPUMEHEHHE.
KayecTBeHHast peakiusi Ha WOHBI aMMOHHA. A30THas KHCIOTa, €€ TOJydeHue, (Ppu3HuecKue u
XUMUYECKHE CBOWCTBa (00IME Kak TMPEACTABUTENsI Kiacca KHCIOT H  crenuduaeckue).
Hcnonb30BaHNE HUTPATOB U COJICH aMMOHMSA B KayeCTBE MUHEPAIbHBIX YAOOpeHHH. XUMHUYECKOe
3arpsi3HEHUE OKPY’KaIOLEH Cpellbl COeAMHEHUAMHU a30Ta (KUCJIOTHBIE JOKIM, 3arpsi3HEHUE BO31yXa,
nmouBbl U Boj10EMOB). Docdop, amtorponuble Mmonudukanuu dochopa, GU3NIECKUE U XUMUUECKHE
cBoiictBa. Oxcun dochopa (V) u dochopnas kucinora, Guznyeckue W XUMHUYECKHUE CBOWCTBA,
nosydenue. VMcnonb3oBanue pochaToB B KauecTBE MUHEPAIBHBIX yIOOPEHHIA.

Ob6mas xapakrepuctuka d31eMeHTOoB IV A-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHH OKUCIICHUs. YTJIEepOoJ, aUIOTPOIHBIE MOJU(HUKAIMK, PACIpPOCTPAHEHUE B



npuposie, puU3NYECKUe U XUMHUYECKue cBoicTBa. Ancop6uus. KpyroBopor yrieponga B mpupofe.
Oxcuzpl yriaepoaa, ux (pU3nyecKkue M XUMHUYECKHE CBOMCTBA, JEHUCTBHE HA JKHUBbIE OPraHU3MBI,
NOJTyYeHHE W TNPHUMEHEHHE. DKOJOrHMYecKue MpoOJeMbl, CBs3aHHble ¢ okcuaom yriepoma (1V),
TUNOTE3a IJ100aJIbHOTO MOTEIIEHUS KJIMMaTa, MapHUKOBBIN 3P QeKT. YrobHas KUCI0Ta U €€ COJIH, UX
du3nyeckue M XMMHUYECKHE CBOMCTBa, MONyuyeHHE M INpuMeHeHue. KadecTBeHHas peakius Ha
kapOoHaT-noHBI. Vcmonp3oBaHue KapOOHATOB B OBITY, MEAMIMHE, MPOMBIIUIEHHOCTH U CEIBCKOM
XO35IUCTBE.

[TepBoHayanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHUSX yriepoja (MeTaH,
9TaH, OTWIEH, AaUEeTWIEH, O3TaHOJ, IJIMUEPUH, YKCyCHas Kuciota). [IpuponHble HCTOYHUKHU
YTJIEBOJOPOIOB (Yyroyib, MPUPOHBIN ra3, HEPTh), MPOAYKTHI UX TepepadoTKu (OCH3WH), UX POJIb B
ObITY M MNpOoMBIIUIEHHOCTH. [loHATHE O OHMONOTMYECKH BaXKHBIX BEIIECTBAX: MHpax, Oekax,
yIIeBOJax — M HMX pOJM B JKU3HM YeJOBEeKa. MarepualibHOE €JMHCTBO OpPraHUYEeCKUX U
HEOPraHUYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢pusudeckue 1 XUMHUYECKHUE CBOMCTBA, MOTydyeHHe U npumeHenue. CoennHeHUs
KpeMHusi B npupoae. OOmue npexacrasineHuss o6 okcuae kpeMHus (IV) u kpemHueBoil kuciore.
Cunukatel, HMX MCIIOJIB30BaHME B OBITY, B IPOMBIIUIEHHOCTH. BaxHelilmme cTpouTesbHbIE
MaTepHuanbl: KepaMuKa, CTEKJo, IEeMeHT, OeToH, kene3o00eToH. I[IpoGiemsr Ge3omacHOTo
MCTIOJIb30BAaHUS CTPOUTENIbHBIX MAaTEPUAJIOB B TOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe OO0pa3lloB HEOPraHWYECKHUX BEIIECTB, CBOWCTB COJSHOW KHCIOTBHI, TPOBEICHHUE
KayeCTBEHHBIX pEaKUUi Ha XJOPHI-MOHbl M HAONIOJEHUE INPU3HAKOB HX IMPOTEKAHMS, OIbITHI,
oTpakaromue (u3nyecKkue M XUMHUYECKHE CBONCTBA TaJOr€HOB M MX COEJMHEHHUH (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAJIOB), O3HAKOMJIEHME C o0O0pa3lamMu XJIOPUIOB (TaJOreHUIO0B),
O3HaKOMJIEHHE ¢ oOpa3namMM ceppl M €€ COEQMHEHUSIMH (BO3MOXKHO  MCIIOJIb30BaHHE
BUJCOMATEepHaloB),  HaOdIoNeHWEe  Mporecca  OoOyriMBaHUS — caxapa  OJ  JCHCTBHEM
KOHIIEHTPUPOBAHHON CEpPHOM KHCIIOTHI, HM3YYEHHE XHMHUYECKHUX CBOMCTB pPa30aBIIEHHOW CEpHOM
KHCJIOTBI, IPOBEJACHHE KAueCTBEHHOM peakuuu Ha cyinb(aT-MoH M HaOdIoJeHHe IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (U3WYECKMMHU CBOHCTBaMHu a3oTa, ¢ochopa M MX COSAUHEHHHA
(BO3MOYKHO HCIIOJIB30BaHHE BUAEOMATEpHUAIOB), 00pa3laMu a30THBIX M (OCPOPHBIX yTO0OpEHHI,
NoJy4eHue, cobupaHue, paclio3HaBaHUEe U M3ydeHHE CBOMCTB aMMHaKa, MPOBEJCHUE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHHMA U PochaT-uOH U W3yUYeHUE MPU3HAKOB UX MPOTEKAHUS, B3aMMOICHCTBHUE
KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI C Mebl0 (BO3MOXHO HCHOJIb30BaHUE BHJIEOMATEpUANIOB),
U3y4yeHHE MOJesiell KpUCTAJUIMYECKHX peIléToK anmMasa, rpadura, ¢ysiepeHa, O3HaAKOMIICHHE C
IIPOLECCOM  aACOPOIMM PAacCTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM yYIIEM U yCTPOHCTBOM
IPOTUBOIa3a, IOJy4YeHUE, coOMpaHMEe, pACIO3HABaHUE M H3yYEHHE CBOMCTB YIJIEKUCIOro rasa,
NPOBE/ICHNE KAYEeCTBEHHBIX PEAKIMH Ha KapOOHAT W CWJIMKAT-WOHBI M HM3y4YCHHE INPH3HAKOB HX
MPOTEKaHHs, O3HAKOMJICHHE C TPOAYKUMEH CHJIMKATHOM  MPOMBIIUIEHHOCTH, pELIEHUE
HKCIEPUMEHTAIbHBIX 3a/a4 10 TeMe «BaxxHele HeMeTaIbl U UX COSAUHEHUS.

MeTajljibl M MX COeIMHEHUA

OOmas xapakTepHCTUKAa XUMHUECKUX DJIEMEHTOB — METAJIOB HA OCHOBAaHUH WX TOJIOKECHHS B
[Tepuoauueckoil cucreme xumuueckux aiaeMeHToB [I. 1. MenneneeBa u crpoenust atromoB. CTpoeHue
MeTajyioB.  Merajuinueckass  CBSI3b M METaJUIMYecKas  KpUCTAJIMYECKas  peléTka.
DJIEKTPOXUMUYECKUN Pl HANPSKEHUN MeTaioB. PU3MYECKUE U XUMHYECKHE CBOMCTBA METAJUIOB.
O61me crocoObl noryyeHuss MeTayuioB. [IoHATHE 0 KOPPO3UH METAIIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI
ux oT Koppo3uu. CmiaBbl (CTajlb, UyryH, AIOpPAJIIOMHUHMNA, OpOH3a) U UX NPUMEHEHHE B OBITY U
IPOMBIIIJICHHOCTH.

[[{esounble MeTauIbl: MOJOXKEeHUE B lleproanyeckon cucreme XuMuU4YecKux diaeMeHToB [I. M.
MenneneeBa, CTpoeHHE X aTOMOB, HaxOXAeHHE B Hpupoje. Ousndeckue U XUMUYECKUE CBOMCTBa
(Ha mpumepe HaTpus U Kanus). OKCUIBl U TUAPOKCUBI HATpHsl U Kanus. [IpuMeHeHue Iea04YHbIX
METAaJUIOB U UX COCIVHECHUM.



[[{esrouHO3EMENBHBIE METAUIBI MATHUM M KaJbLM: mosioxkeHue B [lepmonnueckoit cucreme
xumudecknx saeMmeHToB JI. M. MenaeneeBa, CTpoeHHME HX aTOMOB, HaxO0XJACHUE B MPHUPOJE.
dusznveckre ¥ XMMUYECKHUE CBOMCTBA MarHusl U Kanblus. BaxHeilme coeIMHeHns Kablus (OKCU,
TUJIPOKCHL, o). KECTKOCTH BOABI M CLIOCOOBI €€ yCTpaHEHUS.

Amomunuii: nonoxenue B llepuoguueckoin cucremMe xumuueckux saeMmeHtoB [l W
MeneneeBa, CTpoeHHE aTOMa, HAXOXICHUE B mpupoje. Pu3nyeckue U XUMHUYECKHE CBOMCTBA
anmoMuHMsL. AM(pOTEepHbIE CBONCTBA OKCHJIA U TUIPOKCHIA AIFOMUHUS.

Keneso: nonoxenue B Ilepuoanueckoit cucteme xumuueckux sneMentoB /. 1. Menneneesa,
CTPOCHHE aToMa, HaXOXJeHue B mpupoje. Pusznueckue U XUMHUUECKUE CBOMCTBA xkene3a. OKCUIbI,
ruapokcubl U coiu xenesa (1) u xenesa (1), ux coctas, cBOMCTBA U TTOJTyYCHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C O0pa3llaMi METAJJIOB M CIUIABOB, MX (PU3NYCCKUMHU CBOWCTBAMH, H3yUCHUE
pPE3YIBTATOB KOPPO3UU METAIIIOB (BO3MOXKHO HCIIOJB30BAHHE BHICOMATEPHAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHA KaJbIHsI U HATPUS C BOJON (BO3MOXKHO MCIIOJIb30BaHUE BUICOMATEPUAIIOB),
UCCJIEIOBAaHUE CBOWCTB KECTKOW BOJBI, IpOLECCAa TOPEHUsl XKejle3a B KHUCIOpOAE (BO3MOXKHO
WCIIONIb30BAaHUE BHJIEOMATEPUANIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKlIUi Ha HOHBI:
MarHusi, Kalbllus, amloMuHus, 1nHKa, xkene3a (1) u sxenesza (I11), menu (1), HabmoneHue u onucanue
MIPOLIECCOB OKpAIIMBAHUA TUIAMEHM MOHAMU HATpUs, Kaliusl U KajblHs (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPHANIOB), HCCIeOBaHHEe aM(OTEPHBIX CBOWCTB THUAPOKCHIA AJTIOMUHHUS W THUAPOKCUAA
[IMHKA, pelIeHUE YKCIIEPUMEHTAbHBIX 3a/1au 1o TeMe «BakHeliie MeTauibl U UX COCIUHEHUS.

XuMus M OKpy:KaloLas cpeaa

BemectBa u Marepuanbsl B NOBCEAHEBHOM >XKM3HU 4YesnoBeKa. be3onmacHoe uCHOJIb30BaHUE
BEILIECTB U XUMUYECKUX peakluii B ObITy. [lepBasi momMoIipb Mpu XUMUYECKUX 0XKOTAaX U OTPABIICHUSX.

XUMHUYECKOe 3arps3HEHHE OKpyXarouleil cpenbl (mpezenbHas TOMyCTHMAas KOHIEHTPALMs
BemiecTs, nanee — [1/IK). Pons XxuMuu B pemieHnn 3KOJIOTUYECKUX MPOOIIEM.

Xumuueckuii Ikcnepumenm:

u3ydeHue o0pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIIOB, TOJTMMEPHBIE MAaTEPHUAJIbI).

Mesicnpeomemmnwie ceasu

Peanu3anus MeXIpeaqMETHBIX CBSI3€M IPU U3YYEHUH XMMHUH B 9 Ki1acce OCYIIECTBIISIETCS Yepes
UCIIONIb30BaHME KaK OOMIMX eCTECTBEHHO-HAYYHBIX TOHATUH, TaK W TMOHITHH, SBISIOMIUXCS
CHUCTEMHBIMU ISl OTJEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO0me ecTecTBEHHO-HAYYHBIC TOHSTHS: HAy4YHBIM (PakT, THIOTE3a, 3aKOH, TEOpHUs, aHAJHU3,
CUHTE3, Ki1accuukaIys, IepuoANYHOCTb, HAOTIOCHHE, IKCIIEPUMEHT, MOJEIMPOBaHNE, U3MEPEHHUE,
MO/ICJIb, SIBJICHHE, TAPHUKOBBIN A (PEKT, TEXHOIOTHSI, MATEPHAIIEI.

®uzuka: wmaTepus, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUA, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUIN 3aps]l, TPOBOJHUKH, MOTYIIPOBOIHUKH, AUIIEKTPUKH,
(GoTORIEMEHT, BEUIECTBO, TelO, OO0BEM, arperaTHoe COCTOSHHME BEIIeCTBa, Tra3, pacTBOp,
pPacTBOPUMOCTD, KpUCTAJUIMYECKAs PEIIETKA, CIIaBbl, (PU3MUECKUe BETUYMHBI, €AUHUIIBI U3MEpPEHUs,
KOCMHMYECKOE€ MPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buonorust: ¢orocunres, abixaHue, Ouocdepa, >KOCHCTEMA, MUHEpAJIbHBIE YAOOpPEHUS,
MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE MOPOJBI, MOJIE3HBIE HCKOIAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCBHI.
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IPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KUIIACC
Kon o
e IIpoBepsiembie Npe/IMeTHbIe Pe3y.IbTAThl 0CBOeHUs! 0CHOBHOI
e o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 0011Ier0 00pa30BaHUA
1 ITo Teme: «IlepBoHayanbHbIE XUMUYECKUE TOHATHSD)
pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKUX TMOHSTHI: aTOM, MOJEKyIa,
XUMUYECKUA 3JIEMEHT, MPOCTOE BEUIECTBO, CJOKHOE BEIIECTBO, CMECh
(omHOpOIHAsT M HEOAHOPOJHAs), BaJEHTHOCTb, OTHOCHTENIbHAs aTOMHas U
MOJICKYJIIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsT Macca, MaccoBast
1.1 JOJIsT XMMHYECKOTO 3JIEMEHTa B COCIWHEHUH, MOJISIPHBIA 00BEM, XUMUYECKas
peakuusi, KiIacCH(pUKAIUS  peaKkIuil: peakuuu COCAMHEHHUS, PEaKIHH
pa3oKEeHUs], peakluy 3aMelIeHUs, peakiiul 00MEeHa, 3K30- U IHI0TEPMUYECKUE
peakuu, TeIioBOM »(h(eKT peakmuu, pacTBOp, MaccoBas JOJs BEIIECTBa
(mponeHTHAas KOHIIEHTPAIIKsl) B paCTBOPE
19 WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHATHH M IPUMEHSThH
' 9TH MOHSTHS MPY ONMKUCAHUU BEIIECTB U UX MPEBPALICHUN
13 UCIIONIb30BaTh XMMHUYECKYI0 CHMBOJIMKY IJIsi COCTaBIEHHUS (POPMYN BEIIECTB U
' YpaBHEHUH XMMHUUYECKHUX PEaKIU
14 PacCKpBIBAaTh CMBIC 3aKOHOB COXPAaHEHHSI MACCHI BEIIECTB, MIOCTOSTHCTBA COCTABA,
ATOMHO-MOJICKYJISIPHOTO YUY€HHsI, 3aKOHa ABOTaJipo
15 OTIPEJICNIATh BAJICHTHOCTh ATOMOB 3JICMEHTOB B OMHAPHBIX COCTUHEHHSIX
16 KIIACCU(DUIIUPOBATH XUMHUUECKHE PEAKIINH (110 YHCIY U COCTaBY YYaCTBYIOIIUX B
' peaKIMy BEHIECTB, 10 TeIIOBOMY 3 (deKTy)
1.7 BBIUMCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAcCChl BEILIECTB
1.8 BBIUMCIISITH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa 1o PopMysie COeAMHEHNUS,
1.9 BBIYHCJIATh MACCOBYIO JIOJIO BEIIECTBA B pACTBOPE
110 MIPUMEHSTh €CTECTBEHHOHAYYHbIE METO/Ibl TO3HAHUS — HAOJI0IeHIe, U3MEPEHNE,
MOJICJIMPOBAHUE, YKCTIEPUMEHT (peasIbHbIN U MBICIICHHBIN)
2 ITo Teme: «BaHeiine npeacTaBUTEIM HEOPTaHUYECKUX BEIIECTBY
21 pPacKpbIBaTh CMBIC OCHOBHBIX XHMHYECKHUX TOHSATHUH: OKCHJ, KHCIIOTA,
' OCHOBaHHE, COJIb
29 ONpeNeNsATh MPUHAIJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COEIUHEHUN
' 1o popmynam
2.3 KJIACCH(UITMPOBATh HEOPTAHNYECKHUE BEIIECTBA
XapakTepu3oBaTh (OMHCHIBaTH) OOIMIME XUMHUYECKHE CBOWCTBA BEIECTB
24 pPa3IMYHBIX KJIACCOB, TMOATBEPXKIasi OMNHCAaHUE TMPUMEPAMU MOJICKYJSPHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN
25 MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX Kay€CTBEHHOIO
' COCTaBa, BO3MOXXHOCTH NPOTEKaHUsl XUMHUECKHMX MPEBPALICHUH B pa3lIWYHbBIX




YCJIOBHSIX

2.6

CJeloBaTh IpaBWJIaM II0JIb30BAHMUS XHMHUYECKOM MOCyI0M M J1a00paTOpHBIM
00opy/oBaHKEM, a TAK)KE MPaBWIaM OOpAIICHUS C BEIIECTBAMH B COOTBETCTBHH
C MHCTPYKLHUSAMH IO BBIIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OIMBITOB IO T0-
JYy4EeHUI0 U COOMPAHMUI0 Ta3000pa3HBIX BEHIECTB (BOAOpPOAA W KHCIOPOAA),
IIPUTOTOBJIEHUIO PAaCTBOPOB C OIPEAEIEHHOM MACCOBOW JI0JE€M PacTBOPEHHOIO
BEUIECTBA, IUJIAHUPOBAaTh M  NPOBOJUTH  XHMUYECKHUE  IKCHEPHUMEHTBI
[I0 PACIO3HABAHUIO PACTBOPOB IIEIOYEH M KUCIOT C IOMOILIBIO MHAMKATOPOB
(makmyc, heHondranenH, METUIOPAHXK U IPYTHE)

2.7

MIPOBOIMTH PACUETHI M0 YPABHEHUIO XUMUYECKOM peakiiuu

ITo Teme: «Ilepmonnueckuii 3axkoH u Ilepuogmueckas cucTEMa XUMHYECKHX
snementoB JI. I. MenneneeBa. CTpoeHne aToMOB. XHMHYECKas CBS3b.
OKI/ICJII/ITGJIBHO-BOCCTaHOBI/ITeHBHBIC peaKI_II/II/I))

3.1

PaCKpbIBATH CMBICIT OCHOBHBIX XUMHUYCCKUX MMOHSTHM: AAPO aToMa, Z-)HGKTpOHHBH‘/JI
clon arToMa, aTOMHasd Op6I/ITaJ'IB, paanyCc atoMa, XUMHYCCKas CBA3b, IOJIIpHAAd U
HEMOJIAPpHasA KOBAJICHTHAsA CBA3b, DJICKTPOOTPULATCIBHOCTh, HOHHAsA CBA3b, NOH,
KaTHOH, aHUOH, CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(i)I/IIII/IpOBaTI) XUMHNUYECCKHUE 3JICMCHTBI

3.3

OINKCHIBATh U XapaKTepu3oBaTh Tabmuunyio (opmy [lepronndeckoi cucTembl
XMMHMUYECKHX 3JIEMEHTOB: Pa3IMyaTh MOHATHUS «TJ1aBHas noArpymnna (Arpynmna)» u
«1o0ouHas noarpynna (brpymmna)y, «maibie» U «00JIbIINe)» NEePUOIbI

3.4

packpbIBaTh CMBICIT [lepuoguyeckoro 3aK0Ha J.1. Menneneena:
JIEMOHCTPUPOBATH MIOHUMAHUE MEPUOANIECCKON 3aBUCUMOCTH CBOWCTB XUMHUYEC-
KHMX 3JIEMEHTOB OT UX NoJiokeHus B [leproanueckon cucreme

3.5

COOTHOCHTH OOO3HAauYCHHs, KOTOpble HuMeEIOTcs B Tabiune «llepuoanueckas
cucreMa  xuMudeckux osnemeHtoB  J[.W. MenneneeBa» ¢ 4YMCIOBBIMHU
XapaKTePUCTHKAMU CTPOEHHS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3aps]
a1pa, o0uiee YHCIIO JJIEKTPOHOB
U pacipeAeseHne UX MO AJIEKTPOHHBIM CII0SIM)

3.6

onpeacCiTb CTCIICHb OKUCJICHUS 3JICMCHTOB B 6I/IHapHBIX COCIUHCHUAX

3.7

ONpeaCITh BU[ XHUMHYECKOM CBA3HU (KOBaHCHTHaH )51 I/IOHHaH)
B HCOPIraHNYCCKNUX COCANHCHUAX

9 KUIACC

Kon

NpoBepsieMOro

pe3yjabTara

1

IIpoBepsiemble npeaMeTHbIE Pe3yIbTATHI 0CBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOW MPOrpPaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

ITo Teme: «BemecTBO M XUMHUYECKas PCaKIUA

11

pPacCKpBIBaTh CMBICI OCHOBHBIX XUMUYECKHUX IOHSATHUN: PACTBOP, DJIEKTPOJIUTHI,
HEBJICKTPOJIUTBI, JEKTPOJUTHYECKAS IUCCOLUALIMS, PEAKIIMU HOHHOIO 0OMeHa,
KaTaJau3aTop, XUMHUYECKOE paBHOBECHE, 0OpaTUMble U HEOOpAaTUMBIE pEaKIIUU,
OKUCIIUTEIIbHOBOCCTAHOBUTEIIBHBIE PEAKLUU, OKHUCIUTENb, BOCCTAaHOBUTEID,
OKHCIICHHE U BOCCTAHOBJIEHHE, AJUIOTPONHUs, aMPOTEPHOCTh, XUMUUECKasi CBA3b
(KoBaJIeHTHas, MIOHHasl, METAIJIMYECKasi), KpUCTAJUINYECKas peIIéTKa, CIUIaBbl,
CKOPOCTh XUMHUYECKOU PEaKINHU

1.2

HUITIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMHWYCCKUX TTOHATHI U MMPUMCHATH
9TH NOHATUS IPHU ONMMCAHUHN BCUICCTB U UX HpeBpaH_leHI/Iﬁ




1.3

COCTaBJIATh YpaBHCHHA BHGKTpOJII/ITH‘ICCKOfI Jucconuanumy KUCIIOT, III€J'IO‘-IGI>1 n
COJICH, MOJHBIE U COKpANIEHHBIE YPAaBHEHUS peaklii HOHHOTO 0OMeHa

14

packpblBaTh  CYIIHOCTb  OKHMCIUTEJIbHO-BOCCTAHOBUTENIBHBIX  peakUuid
MIOCPEJICTBOM COCTABJICHUSI 3JICKTPOHHOT0 OajlaHCa ITHX PeaKIfii

1.5

IPOBOANTD paC‘{éTBI 10 YpaBHCHHUIO XUMHYECKOMN pCaknuumn

ITo Temam: «HemeTannsl U X COeTUHEHUS» U «MeTaJIbl U UX COCAMHEHMS

2.1

XapakTepu3oBaTh (OMHUCHIBaTh) OOMME H CHeUu(PUYECKHe XUMHUYECKHUE
CBOWCTBA MPOCTHIX M CIOXKHBIX BEUIECTB, MOJATBEPXK/IAsi ONMKMCAHUE MMPHUMEPAMHU
MOJICKYJISIPHBIX M HMOHHBIX YPaBHCHHH COOTBETCTBYIOIIMX XUMHUYECKUX
peaxkuui

2.2

COCTaBJIATDH YpaBHCHUA peaxunﬁ, MNOATBCPKAAOIIUX CYHICCTBOBAHUC
IeHETUYECKOM CBA3H MCKYy BEIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

IMPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT HUX CTPOCHHA,
BO3MOXHOCTU MPOTCKAHUA XUMHUYCCKUX HpeBpaHICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

2.4

CJIEIOBATh TPABWJIAM TIOJB30BAaHUS XUMHUECKOW MOCYIOW W JIabOpaTOpHBIM
obopymoBaHHMEM, a TakKe  MpaBWiIaM  oOpamieHuss C  BEIIECTBAMHU
B COOTBETCTBUM C  HMHCTPYKLUMSMH 110  BBIOJHEHUIO  J1aOOpaTOPHBIX
XMMHUYECKUX OIBITOB IO IOJIYYEHHIO U COOMpaHMIO Ta3000pa3HBbIX BEILIECTB
(aMMMaKa M yriaekucsoro rasa)

2.5

MPOBOAMTH PEAaKUUH, MOATBEPKAAIOIINE KAaueCTBEHHBIM COCTaB pa3IMYHBIX
BEIIIECTB: Paclo3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OPOMHI, HOIUA, KapOOHaT,
docdar, cuwiukar, cyab(ar, THIPOKCHIUOHBI, KAaTHOHBl AMMOHMS, HOHBI
W3YYCHHBIX  METaJUIOB,  INPUCYTCTBYIOIIME B  BOAHBIX  pacTBOPAX
HEOPraHNYECKHUX BEIIECTB

I1o Teme: «XHUMHs ¥ OKpYXkKarolas cpeaay

3.1

pacKpbIBaTb CMBICI OCHOBHBIX xuMuuyeckux mnonsartui: IIJIK Bemecrtsa;
KOpPpO3Hsl METAJIOB

3.2

IIPUMEHATh OCHOBHBIE ONEPALIMM MBICIUTEIBHON NEATEIbHOCTH — aHaIu3 |
CUHTE3, CpaBHEHHE, 000OIIeHHEe, CHCTEMAaTU3alLUIO, BBIABICHUE HPUYMHHO-
CJIEICTBEHHBIX CBfI3€M — JJIsl U3y4eHUsI CBOMCTB BEHIECTB M XHUMHUYECKHUX
peakLuii; eCTeCTBEHHOHAaYUYHbIE METO/Ibl IO3HAHUSI — HA0JII0/IEHUE, U3MEPEHHE,
MOJICIMPOBAHUE, YKCIEPUMEHT (peasIbHbI M MBICJICHHBIH)




8 KJIACC
Kon
1

ITPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

IIpoBepsieMblii 3J1eMeHT COAEP:KAHUS

HCpBOHa‘laHBHHC XUMHUYCCKUC ITOHATHUA

11

[Ipeamer xumuu. Poiap XUMHUM B J)KM3HU YeIOBEKAa. XUMHUS B CHCTEME HayK. Tena u
BeniecTBa. Ou3nyeckre CBOMCTBA BENIECTB. ArperaTHOE COCTOSTHUE BEIIECTB

1.2

TTousttTie 0 meromax IO3HaHUS B XUMHHA. Uuctele BemiectBa U cMecu. CIocoOBI
pas3aeneHus cMecen

13

ATOMBI U MOJICKYJIBI. Xumuueckne 3JIeMeHThI. CHUMBOILI XMMHUYECKUX DJICMCHTOB.
HpOCTBIC " CJIOKHBIC BCIICCTBA. ATOMHO'MOHCKyHHpHOC YUYCHHUC

1.4

XumMudeckas Q)opMyna. BajleHTHOCThP aTOMOB XHMHYECKHUX 3JIEMEHTOB. 3aKOH IIO-
CTOSIHCTBa cocTaBa BemecTB. OTHOcuUTeNnbHas aTtomMHas Macca. OTHOCHUTEIbHas
MOJICKYJIIpHAas Macca. MaccoBas 1011 XUMHYECKOT0 3JIE€MEHTA B COSIMHCHUH

1.5

KomnuectBo BemectBa. Monbs. MonsipHass macca. B3anuMocCBsi3p KOJIMYECTBA, MacChl
U YUCla CTPYKTYpPHBIX €AMHHUI] BemiecTBa. Pacuérel mo QopmylraM XUMHYECKUX
CoeJUHEHUN

1.6

Ousnueckue U XUMHUUECKUE SBIICHHSA. XUMHUYECKas peakius U e€ MpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BENIECTB. XUMHUECKUe ypaBHEeHUs. Kiiaccudukanuss XUMHIeCKHX
peaknuii (COeMHEHHS, PA3JI0KCHHUSI, 3aMEIICHIsI, 0OMEHA)

1.7

XUMUYECKUN DSKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCYIOM, C MIpaBUIIaMHU
paboThl B 1abopaTopuu U NpuéMaMu oOpalleHus ¢ J1abopaTopHbIM 000pPYyOBAHUEM,
U3y4yeHHE U ONMcaHue (PU3MUECKUX CBOWCTB OOpa3LlOB HEOPraHWYECKHUX BELIECTB,
HaOmofeHne (¢u3nueckux (TUIaBJICHWE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa
B CTYIIKE, KUTICHWE W KOHJEHCAIMS BOJBI) M XUMHUYECKUX (TOPEHHE CBEYH, IPOKa-
JMBaHUE MEIHON MPOBOJOKH, B3aUMOJIEHCTBHE Mela ¢ KHCIOTOW) sBJIeHUH, HaOIr0-
JICHWEe U ONMCAaHUE INPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakuuil (pazioxkeHue
caxapa, B3aUMOJICHCTBHE CEpPHOW KHUCJIOTHI C XJOPUAOM Oapusi, pasloKeHUe
ruapokcuaa meau(ll) nmpu HarpeBaHuM, B3aUMOJEHUCTBUE JKEJI€3a C PaCTBOPOM COJIU
meau(Il), u3yuenme crnocoOOB pasneieHus cMecei (C MOMOINbI0 MarHura, (Huib-
TpOBaHME, BbIMAPUBAHUE, AUCTUIUIALM, XpoMaTrorpadus), MpoBeIeHUE OYHCTKU T10-
BapeHHOM conM, HAOJIOJCHHE M OIMCAHHWE pe3ylIbTaTOB IPOBEICHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/JaHHE MOJENed MOJEKYI
(11apocTep>KHEBBIX)

BakHeiiluye npeacTaBuTeIn HEOPraHUYECKUX BEIECTB

2.1

Boznyx — cmech razos. Cocras Bo3ayxa. Kuciopon — 37€MEHT U IPOCTOE BELLIECTBO.
Haxoxnenue kuciopoja B mpupoje, Gu3ndeckre U XUMUYECKHe CBOWMCTBA (peakiuu
ropenusi). Okcuapl. [Ilpumenenue kucmopona. CrocoObl MOMyYeHUsT KUCIOPO/Ia B Ja-
O6opaTopuu ¥ IPOMBIIUIEHHOCTH. KpyroBopoT kuciopona B npupoje. O30H — amio-
TpoIrHasi MoIU(UKAIHS KUCIOPOaa

2.2

TennoBoilt 3¢ddekr xuMuyeckol peakluuu, TEPMOXUMHUYECKHE YpPaBHEHUS, 3K30-
Y DHJIOTEPMUYECKUE peakUuu. TOIUIMBO: Yyrojab U METaH. 3arpsA3HEHUE BO3/lyXa, YCHU-
JICHUE TapHUKOBOTO A ekTa, pa3pyieHrne 030HOBOTO CIIOS

2.3

Bomopon — aneMenT u rpoctoe BemecTBo. Haxoxknerne Boiopoa B mpupoe, huszndec-
KHE ¥ XUMHYCCKHE CBOMCTBA, MPUMEHEHHE, CII0cO0bI omydeHust. KHcioTel 1 conm

2.4

MoJsipHbIl 00bEM ra30B. PacuéTsl M0 XUMHYECKUM YPaBHEHUSIM

2.5

du3nueckue cBoMcTBAa BOoAbl. Boma Kak pactBopurenab. PacTBopsl. HackwleHHBIE




Y HEHACBIICHHbIE pacTBOpbl. PacTBopuMocTh BemecTs B Boje. MaccoBas [0iis
BElIECTBa B pacTBOpe. XUMHUYECKHE cBoWcTBa BOAbl. OcHoBaHus. Poib pacTBOpoB
B IIPUPOZIE U B KU3HMU 4enoBeka. KpyroBopor Boapl B npupoje. 3arps3HEHUE
IPUPOJHBIX BoA. OXpaHa ¥ OYUCTKA IPUPOJHBIX BOJ

2.6

Knaccudukamnus Heopranmueckux coeauHeHuit. Okcuapl. Knaccudukaius okCuaoB:
coseoOpa3zyromue (OCHOBHBIE, KHUCIOTHBIE, amM(OTepHbIE) U HecojeoOpa3yrollue.
Homenknarypa okcunoB. Ouznueckne 1 XUMUYECKUE CBOMCTBA OKCUAOB. [lonyueHue
OKCHJIOB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHWM: HIENOYM M HEPaCTBOPUMBIE OCHOBAHUSI.
Homenknatrypa ocHoBanuil. Pu3nyeckMe M XUMHUYECKHE CBOMCTBA OCHOBAHUM.
[Tonydyenne ocHOBaHMIt

2.8

Kucnorel. Knaccudpukanus kucinor. Homenknatypa kucinoT. Ou3nuecKkue M XUMU-
yeckue cBoMcTBa KHUCIOT. Psan axktuBHocTM MetauioB H.H. bekeroBa. Ilonyuenue
KHCJIOT

2.9

Comu. Homenknartypa coseil. @u3znueckue u XMMHUYECKHe cBoicTBa coisel. [lomy-
YeHHEe COoJIEN

2.10

I'enermueckas cBSI3b MCXKAY KilaCCaMM HCOPTaHUYCCKUX COG}II/IHGHI/Iﬁ

2.11

XUMUYECKUN HKCHEPUMEHT: KayeCTBEHHOE OMNPENEJICHHE COIEp)KaHUS KHCIOopoa
B BO3/lyXe, MOJIydeHHE, COOMpaHue, paclio3HaBaHNWE M M3yYeHHUE CBOMCTB KHUCIOPOAA,
HaAOI0ZICHNE B3aMMOJCHCTBHSI BEIIECTB C KUCIOPOJOM U YCJIOBUS BO3HUKHOBEHUS
U TpeKpalnieHus ropeHus (moxapa), O3HaKOMJIEHHE ¢ 00pa3liaMyi OKCUIOB U OTMCAHUE
UX CBOWCTB, IOJy4yeHHUE, cCOOMpaHue, paclio3HaBaHUE U M3y4yeHUE CBOWMCTB BOJOpOJIa
(ropenue), B3aumopeiictBue Bojgopona ¢ okcuaom  Mmeau(ll)  (Bo3MokHO
WCIOJIb30BAaHUE BHUCOMATEPHANIOB), HAONIOJECHHE OOpPA3llOB BEUIECTB KOJINYECTBOM
1 monb, uccaenoBaHne 0COOEHHOCTEN pacTBOPEHUS BEIIECTB C Pa3IUYHON pacTBOPH-
MOCTBIO, NPUTOTOBIIEHUE PACTBOPOB C OMpENEIEHHON MaccOBOW JoJiel pacTBOPEH-
HOTO BEUIECTBAa, B3aUMOJEWCTBHE BOABI C MeTallaMU (HaTpUEeM U KaJIbLIUEM)
(BO3MOYKHO HCIIOJIb30BaHUE BHUAEOMATEPUAIIOB), OIPEAEICHUE PacTBOPOB KHUCIIOT
W IIeJ0Yeil ¢ TOMOIIBI0 WHAMKATOPOB, HCCIENOBaHHE 00pa3lioB HEOPTraHUYECKHX
BEIIECTB pAa3IMYHBIX KJIACCOB, HAOIIOJEHHE HM3MEHEHUS OKpPAacKh HHIUKATOPOB
B pacTBOpax KHCIJIOT W Ienouyed, u3ydeHue B3aumozeiicTBusi oxcumga wmeau(ll)
C PaCTBOPOM CEPHOM KHUCIIOTBHI, KHUCJIOT C METaulaMH, PEaKIUd HEUTpaau3aluu,
MOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHH, BBHITECHEHHE OJHOTO METajsia APYTUM W3
pacTBOpa COJIH, PellIeHre dKCIEPUMEHTANBHBIX 3a/a4 1Mo TeMe «BaxHeilue Kiacchl
HEOPraHNYECKUX COCIUHEHHID

[lepnonnueckuii 3akoH u [leproanyueckast cucTeMa XUMUYECKHAX JJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMoB. XUMHU4ecKas CBsi3b. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMH

3.1

IlepBble MONBITKK KiIacCU(PUKALMK XMMUYECKHUX 3JIeMeHTOB. [loHsTHE O Tpymnmax
CXOJIHBIX 2JIEMEHTOB (ILEJOYHbIE U IIEJIOYHO3EMENIbHbIE METaJIbl, TaJOr€Hbl, HHEPT-
HbI€ ra3bl). DJI€MEHTbI, KOTOpble 00pa3yoT aM(OTepHbIE OKCHUIbI U THIPOKCHIBI

3.2

[lepmonnueckuit  3akoH. Ilepuognmyeckas cHCTeMa XUMHUYECKHX  DIIEMEHTOB
J.W. MenneneeBa. Koporkonepuoanas u jiuaHonepuoanas Gopmsl Ileproauueckoit
CUCTEeMBl XMMHUYeCKUX »dieMeHToB JI.M. MenneneeBa. Ilepuoael u  rpynmsbl
DU3NYECKUI CMBICII TOPSAIKOBOTO HOMEPA, HOMEPOB IEPHUOJA U TPYIIILI HJIEMEHTA

3.3

Crpoenne aromoB. CoctraB aTomMHubiX sifep. WM3otombl. Dnektponbl. CTpoeHHe
ANEKTPOHHBIX 000JI0UYEK aTOMOB TEepBBIX 20 XUMUYECKHX d1eMeHTOB [lepronndaeckoii
cucreMbl [[.1. MenneneeBa. XapakTepuCTUKAa XMMHYECKOTO DJIEMEHTa II0 €ro
nos10keHuto B Ilepuoanueckoii cucreme /.M. Menneneesa

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA paJuyCa aTOMOB XHMHYCCKUX JJIEMCHTOB, MCTAJI-
JMYSCKUX M HEMETAIUIMYECKHUX CBOMCTB IIO rpynmnaM " 1Oepuoaam. 3HadeHue




[Tepuoanueckoro 3akoHa u lleprnonnueckol CHUCTEMBI XUMHYECKUX SJIEMEHTOB IS
pa3BuTHUs Hayku U npakTtuku. JI.M. MenneneeB — yu€Hblid U rpaXJaHUH

3.5

Xumuueckass  cBsizb.  KoBajeHTHass — (moyisspHass W HEMOJISIpHAs)  CBS3b.
DJIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIeMEeHTOB. loHHAas CBA3b

3.6

Crenenb okuciaeHHS. OKUCIUTEILHOBOCCTAHOBUTEILHEIC pCaKkuu. Hpoueccm OKHC-
JICHUS 1 BOoccTaHOBIIEHHI. OKHCIIMTENINM ¥ BOCCTAHOBUTEIU

3.7

XUMUYECKUI IKCIIEPUMEHT: U3ydYeHHe 00pa3loB BELIECTB META/NIOB U HEMETAJUIOB,
B3aUMOJICHCTBUE TUJIPOKCHIA [IMHKA C PAaCTBOPAMM KHUCIJIOT U IIeJoueH, IpoBeJeHNE
OIBITOB, MJUIIOCTPUPYIOLIUX IMPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX pPEAKIIMN
(ropeHue, peakliu pa3iokKeHus, COeTMHEHNs )

9 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

BeniecTBo 1 xumudeckas pCaKusi. HOBTOpCHI/Ie

11

[lepmonnueckuii  3akoH. Ilepuoguyeckas cucTeMa XUMUYECKHX  DJIEMEHTOB
J.N. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYCCKUX BJIEMCHTOB IICPBBIX Tpex NnepruoaoB, Kajauia, KaJIbOUA U UX COGJII/IHGHI/II)’I
B COOTBETCTBUHU C MOJIOKEHUEM 3JIEMEHTOB B [lepronueckoil cucteMe U CTpPOCHHEM
HX aTOMOB

1.2

CrpoeHnue BeliecTBa: BUAbI XUMHUECKOW CBA3M. THUMBI KPUCTAIIIMUECKUX PEIIETOK,
3aBHCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTANIMYECKOH PEHIETKHM U BHUIA XUMH-
geckoi cBsi3u. Knaccudukanus ¥ HOMEHKIIATypa HEOPTaHMYECKUX BEHIECTB (MEXIy-
HapoJgHass W TpHUBHAJIbHAsA). XUMHUYECKHE CBOMICTBAa BEIIECTB, OTHOCSAIUXCS
K Pa3JIMYHBIM KJIacCaM HEOPraHMYECKUX COEMHEHHH, FeHeTHUeCKasi CBSA3b HEOpraHu-
YECKHX BEILECTB

13

Krnaccugukanus XuMHYECKHUX peakyil Mo pa3IMyHbIM IpU3HaKaM (IO YHCIy U CO-
CTaBy YYacCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3P (EeKTy, M0 M3MEHEHUIO
CTETICHEW OKHUCIIEHUSI XUMUYECKHUX DJIIEMEHTOB, MO OOpPaTHMMOCTH, IO YYaCTHIO
KaTajau3aTopa). JK30- U IHIOTEPMUYECKHE PEaKIUU, TEPMOXUMUYECKUE YPABHEHUS.
IToHATHE O CKOPOCTH XMMUYECKOUN peakinu

14

[Tonsitne 06 0OpaTUMBIX U HEOOPATUMBIX XMMHUYECKUX peakunusx. [loHarue o romo-
TCHHBIX U I'€TCPOTCHHLBIX PCAKIUAX. TlonsTe 0 XUMHUYECKOM PaBHOBCCHHU. CDaKTOpI)I,
BJIMAIOINHUE Ha CKOPOCTb XUMHUYECKOU p€akiun " TOJOKCHHUEC XHMUUYCCKOI'O
paBHOBECHS

1.5

OKHCITUTEIIFHO-BOCCTAHOBUTEIBLHEIC pEaKuuu, SHCKTpOHHBIﬁ 0ajlaHC OKHUCJIUTENIHHO-
BOCCTAHOBHUTEIIFHOM pcakuuu. CocraBieHue ypaBHeHI/Iﬁ OKHCIIHUTECIBHO-BOCCTAHO-
BUTCIIbHBIX peaKHI/II\/’I C MCITIOJIb30BAHUCM MCTOZA DJICKTPOHHOI'O OajaHca

1.6

Teopust 2MEKTPONUTHYECKON AUCCOLUMALMH. DIEKTPOIUTH U HEIIEKTpoiuThl. Katu-
OHbI, aHMOHBI. ME€XaHNU3M JUCCOLMALMHU BELIECTB C Pa3IMYHBIMU BUJAMHU XUMHUYEC-
koil cBsa3u. CreneHp aucconuanuu. CuibHble M ciaOble AJIEKTpONIUTHL. Peakunun
HMOHHOr0 OOMEHa. YCIOBHS NPOTEKaHWs peaklUil MOHHOIO OOMEHa, IOJHbIE U CO-
Kpall€HHbIE MOHHbIE YpaBHEHMs peakuuil. CBONCTBa KUCIOT, OCHOBAaHMHM U coyel
B CBETE€ MPEICTABICHUNA OO0 3JIEKTPOIMTUYECKON aucconmanuu. KauecTBeHHBIE
peaxiuy Ha MoHbI. [loHATHE O THApPOIIN3E comeit

1.7

XUMHYECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE C MOJCISIMA KPHCTAJUIMYECKUX PEHIETOK
HEOpPraHMYECKHUX BEIIECTB — METAJUIOB M HEMETAJUIOB (rpaduTa U anmasa), CI0KHBIX
BEIICCTB (XJIOpUAA HATpPHUs); HMCCICOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHYECKON




PEaKIyu OT BO3ICHCTBHSI Pa3IMUHBIX (PaKTOPOB; HCCIIECIOBAHHUE IEKTPOIIPOBOTHOCTH
pacTBOpPOB BELIECTB, MPOIECCA TUCCOLMALUN KHUCIOT, 1IeI04Yeil U cojeil (BO3MOKHO
HCIOJIb30BAHUE BHJICOMATEPUANIOB); MPOBEACHUE OMNBITOB, WUIIOCTPUPYIOLIMX IPH-
3HaKM MPOTEKaHMsI peakluii HOHHOro oOMeHa (00pa3oBaHUE OCa/iKa, BbIIEICHUE Ta3a,
o0pa3oBaHUE BOJIbI); ONBITOB, MIUTFOCTPUPYIOUINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHO-
BUTEIIbHBIX PEaKluil (TOpeHHe, peaKkiuy Pa3IoKEHUs, COSAMHEHH); paclio3HaBaHHUE
HEOPTraHMYECKHUX BELIECTB C MOMOIIBI0 KAaYeCTBEHHBIX PEaKUUil HAa MOHBI; pelleHHe
HKCIEPUMEHTAIBHBIX 3a]a4

Hemeramne! 1 ux COCOIMHCHUA

2.1

OOmast xapakTepucTuKka rajaoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
cTenieHu okucieHusa. CTpoeHue u QU3nYecKre CBOICTBA MPOCTBHIX BELIECTB — Iajio-
reHoB. XMMHUYECKUE CBOMCTBA Ha IpHUMEpe XJiopa (B3aMMOJEHCTBHE C METAJUIAMU,
HeMeTaJulaMy, Lesnodamu). Xioposonopoa. ConsiHas KUCIIOTa, XMMHUYECKHUE CBOM-
CTBa, NOJy4YeHUe, NMpuMeHeHue. JlelicTBUe XJopa M XJIOPOBOJOPOJAa HAa OpPraHu3M
yesioBeka. BaxkHeiume XJopuasl ¥ MX HaX0XKJIEHUE B IPUPOJIE

2.2

Obmas xapakrepucthka 37eMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOECHHSI aTOMOB,
XapakTepHble CTerneHu okuciaeHus. CTpoeHue M (PU3MUECKHE CBOMCTBAa MPOCTHIX
BEIIECTB — KHUCIOPOJA U Cepbl. AJIOTPOINHBbIE MOAM(DUKALMU KHUCIOPOAA U CEpbl.
XuMmudeckne cBoWCTBa cepbl. CepoBOOPON, CTPOCHUE, (PU3MUYECKHE W XUMHYECKUE
cBoiicTBa. OKCHABI cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa,
¢usnyeckne M XMMHYECKHE CBOWCTBA (OOIIME Kak MPEACTAaBUTENS Kiacca KHCIOT
u cienupuyeckue). XUMHUYECKUE PEaKIMH, JIeKAIllhe B OCHOBE IMPOMBIIIICHHOTO
croco0a moydyeHust cepHoit kucnotsl. [Ipumenenne. Conm cepHON KUCIIOTHI, Ka4ecT-
BEHHasl peakuus Ha cyibdar-non. Haxoxxnenue cepbl u €€ COeMHEHNI B TPHUPOJE.
XUMUYECKOE 3arpsi3HEHHE OKpY)KaIoIEeH Cpellbl COSAMHEHUSMU Cepbl (KUCIOTHBIE
J0K]IH, 3arPsI3HEHUE BO3/1yXa U BOZOEMOB), CIIOCOOBI €r0 NPE0TBPAIICHHS

2.3

OOmast xapakTepucTuka >1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUs] aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. A30T, pPacIpOCTpaHEHHE B IPUPOJIE, PU3HNUECKUE U
XUMHUYeckre cBoicTBa. KpyroBopoT azora B mpupoge. AMMHUAaK, e€ro (pu3nueckue
Y XUMHUYECKHE CBOMCTBA, MONy4eHue 1 npuMeHenne. Com aMMoHus, UX (pusmueckue
U XMMHYECKUE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakuys HAa MOHBI aMMOHHS.
A30THas KuCJOTa, €€ moiaydyeHue, pu3nyeckue U XMMHUYECKHe CBOMcTBa (00Imue Kak
MIPEICTaBUTENS Kiacca KUCIOT U cnenuduyeckue). Vcnonap3oBaHue HUTPATOB U CO-
Jeil aMMOHHS B KauyeCTBE MMHEPAIbHBIX YHOOpeHuH. XUMHUYECKOe 3arpsi3HEeHue
OKpYXKAaIOIIeW Cpenbl COEAMHEHUSMM a30Ta (KHCIOTHBIE [OKIW, 3arpsi3HEHUE
BO3/1yXa, I0YBBI U BOJOEMOB)

2.4

®docdop, ammorpornHbie Moaudukanuu docdopa, puznueckrne U XUMUUISCKHUE CBOM-
ctBa. Okcua ¢ocdopa(V) u dochoprHas kuciaora, (GU3NISCKUEC U XUMUUYCCKUE
CBOWCTBa, mosydeHue. lcnonp3zoBanue (ocharoB B KadecTBE MHUHEPATbHBIX
ynoOpeHuit

2.5

OOmas xapakrepuctuka 3aeMeHToB [VA-rpynnbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENEHM OKUCIECHUS. YTJepoJ, aUIOTPONHbIE MOJIU(UKAIMH, pac-
IIPOCTPAaHEHHE B MPUPOJE, (PU3MUECKHE M XUMHUYECKUE CBOMCTBA. AncopOIwsl.
Kpyrosopor yrnepona B npupone. OKcuapl yriepoja, ux (pusndeckre U XMMHYECKue
CBOfICTBa, I[eI>'ICTBI/IC Ha JXHUBBIC OpPraHU3Mbl, IIOJYUCHUC H INIPHUMCHCHUC. Dkono-
rHYecKue MpoOsieMbl, CBsA3aHHbIe ¢ okcuaoM yriuepona(lV); rumoresa riobanbHOro
NOTEIUIEHUS] KJIMMAaTa; MapHUKOBBIA 3(dexT. YrompHas Kuciora U €€ COIu, UX
(1)H31/I‘~IGCKI/IC U XHUMHUYECKHE CBOI\/JICTBa, MOJIy4€HHUE W NPUMCHCHUC. KauecTBenHas
peakiusi Ha KapOoHaT-MOHBL Vcmonb3oBaHue KapOOHATOB B OBITY, MEIHIIMHE,
ITPOMBIIIJIEHHOCTH U CEJILCKOM XO0351CTBE

2.6

HGDBOHa‘IaHBHHC MOHATHS 00 OPraHNYCCKHUX BCIICCTBAX KaK O COCIMHCHHAX VYIJIC-




poma (MeTaH, 3TaH, dTUJICH, AllETUJICH, DTAHOJ, TJIMIEPUH, YKCyCHas KHcioTa). Mx
COCTaB M XUMHYECKoe cTpoeHue. [IoHSATHE O OMOJIOTMYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oemkax, yriieBoJax — U UX POJIH B KHU3HU YeloBeka. MaTepuaabHOE eTUHCTBO
OpPraHWYECKHX U HEOPTraHWYECKUX COeTMHEHUI

2.7

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOMICTBA, MOIY4YE€HHUE M INPHUMEHEHHE.
Coenunenust kpeMHusi B npupoje. O0mue npeacrasieHuss o6 oxkcuae kpeMuus(IV)
U KpeMHHueBoU kuciaoTe. CHIIMKAThI, UX UCIOJIB30BAHKE B OBITY, MEAULIMHE, POMBIII-
JEHHOCTU. BakHelilne CTpOUTENbHBIE MaTepUalbl: KEpaMHKa, CTEKJIO, LEMEHT,
06etoH, xene300eToH. [Ipobimembl 0€30IaCHOTO MCMOJIB30BAHUS  CTPOUTEIBHBIX
MaTEepUAJIOB B ITOBCEIHEBHOM JKU3HU

2.8

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pa3loB HEOPraHWYECKUX BELIECTB, CBOMCTB
COJIIHOM KHCJIOTBI; INPOBEJIECHUE KAYECTBEHHBIX pEaklUMil Ha XJOPUA-MOHBI U Ha-
OJI0/IeHNEe TMPU3HAKOB UX MPOTEKAHHUS; OIBITHI, OTpaXkaroume (GpU3NUECKue U XUMH-
YecKHe CBOMCTBA raJIOr€HOB U HUX COEIMHEHHMH (BO3MOXHO HCIOJIb30BaHUE BHUJIEO-
MaTepuasoB); 0O3HAKOMJIEHHE ¢ 00pa3liaMu XJIOPUIOB (TaJIOTEHHUIOB); O3HAKOMJICHHE
c oOpa3uamMu cepbl UM €€ COEIMHEHUSIMHU (BO3MOXKHO MCIIOJIb30BAaHUE BUEO-
MaTepualioB); HaOJIOJeHHE Tpolecca OOYyIVIMBaHUS caxapa TMoJ JACHCTBHEM
KOHLIEHTPUPOBAHHOM  CEpPHOM  KUCIOTBI;  M3y4eHHE  XUMHUYECKUX  CBOWCTB
pa30aBIICHHONW CEPHOM KHUCIIOTHI, IPOBEICHUE KAYECTBEHHOW peakiuu Ha cyibdart-
WOH U HaOIoJICHUE MpHU3HaKa €€ MPOTEKaHUs; O3HAKOMJIEHUE ¢ (U3NYECKUMU CBOM-
CTBaMH a30Ta, ¢pocdopa U UX COeTUHEHUH (BOZMOXKHO HCIIOJIb30BaHUE BUIEOMATEPH-
ajioB), oOpa3namMu a30THBIX U (HOcPOpHBIX ynOOpeHHi; MoJydeHHe, COOMpaHHe,
pacro3HaBaHHE U U3y4€HHE CBOICTB aMMHAKa; NIPOBEACHHUE KAUECTBEHHBIX PEaKIMi
Ha WOH aMMOHHSI U (Poc]aT-UOH U H3yYyEHUE MPHU3HAKOB HUX IPOTEKaHUs, B3aHMO-
NENCTBUE KOHLEHTPUPOBAHHOM a30THOM KHCIOTHI C MEABbI (BO3MOXHO MCIOJIb30-
BaHUE BUIEOMATEPHAJIIOB); M3YUYEHHE MOJeNeld KPUCTAJUIMYECKHX DPEIIETOK ajmasa,
rpaguta, ¢yuiepeHa; O3HAKOMJIEHHE C IPOLECCOM aACOpOLMH PacTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM IPOTHBOra3a; MoJlydyeHue, coOu-
paHue, paclio3HaBaHUE M M3YyYEHUE CBOMCTB YIJIEKHUCIIOTO rasa; MPOBEACHUE KauecT-
BEHHBIX pEaKkIMid Ha KapOOHAT- M CHJIMKAT-MOHBl M HW3YyYeHHE MPU3HAKOB UX
IPOTEKAHUS; 03HAKOMJICHHUE C MIPOAYKIMEH CUIMKATHON MPOMBILIUIEHHOCTH; PELICHHE
SKCIIEPUMEHTANIBHBIX 3aJ1a4d 1o TeMe «BajkHelne HeMeTaibl U UX COeTMHEHUS

MeTtamisl 1 uX COCIUHCHUA

3.1

OOmiass xapakTepUCTHKa XUMHYECKHX 3JE€MEHTOB — METajUIOB Ha OCHOBAaHHUU HX
nonoxkenus B llepuogudeckon cucreme xumudeckux sineMeHToB .M. Menneneesa
u cTpoeHus: atoMoB. CTpoeHHE MeTauloB. MeTajuindyeckas CBA3b M METaJuINYecKas
KpUCTAJUIMYECKas PeMIETKA. DIEKTPOXUMUYECKUHN Pl HAPSHKEHUH METAJIJIOB

3.2

duznueckre 1 XUMUYECKHE CBOMCTBA MeTa/uioB. OOImue criocoObl MOTydYeHUsT METa-
noB. [loHsATHE O KOPPO3UHM METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UH.
CrmnaBbl (CTanb, YYT'yH, JIOPATIOMUHUM, OpOH3a) M MX MPUMEHEHUE B OBITY U IpoO-
MBIIIJIEHHOCTH

3.3

[I{enounsle MeTamibl: nojoxeHue B [lepuoandeckoil cucreMe XMMHUYECKUX AJIEMEH-
toB JI.1. MenneneeBa; CTpoeHUE X aTOMOB; HaxokKJIeHUe B npupoje. duznueckue
U XUMHUYECKHE CBOICTBa (Ha mpumepe HaTpus W Kaimusi). OKCUABI M TUIPOKCHIBI
HaTpus U Kanus. lIlppumeHenune menoYHblX METauIoOB U UX COEIMHEHUI

3.4

[[lenoyHO3eMENBHBIE METAIIBI MATHUM W KadbUui: nojoxxkeHue B llepuoamueckoit
cucreme xuMuueckux snemeHtoB .M. MenpaeneeBa; cCTpoeHHUE MX aTOMOB; HAXOX-
JieHue B npupoje. Pu3nyeckue U XMMUYECKHE CBOMCTBA MarHUs U Kajblus. BaxkHen-
1IM€ COEUHEHUS Kalblius (OKCUJ, TUIPOKCHUL, CON). KECTKOCTH BOJBI U CIIOCOOBI €&
YCTpaHECHUS

3.5

AIIIOMUHMH: TTOJOXKCHHE B HCDHOHHHCCKOﬁ CUCTEMEC XHMMHUUYCCKHX DOJICMCHTOB




J.W. MeHneneeBa; CTpOCHHE aTroMa; HAXOXKIEeHHWE B mpuponae. PU3NYecKHe U XHUMH-
YecKre CBOICTBa amoMuHMS. AM(OTEpHBIEC CBOMCTBA OKCH/IA M THIPOKCHU/IA ATFOMUHIIS

3.6

Kenezo: nonoxenue B llepuoanueckon cucreme xumuyeckux anemeHToB .M. Men-
JieJieeBa; CTPOCHUE aTOMa; HaxoXKJIeHue B mpupoje. Duznueckue U XUMUYECKHE
cBoicTBa xene3a. Okcuapl, ruapokcuabl u coiu xenesa(ll) u xenesa(lll), ux cocras,
CBOMCTBA U MOJIyYEHUE

3.7

XUMUYECKUH DKCIIEPUMEHT: O3HAKOMJICHHE C O0pa3laMi METAJUIOB M CIUIABOB, WX
(U3MYECKUMHU CBOWCTBAMHM, W3YUCHHUE PE3YyIhTaTOB KOPPO3HH METAILIOB (BO3MOXKHO
UCIIONb30BAaHUE BHJIEOMATEPUANIOB), OCOOCHHOCTEH B3aUMOJEHCTBHUS OKCHIA KabIUs
Y HaTpusi C BOJOW (BO3MOYKHO HCITOJIb30BAHHME BHICOMATEPUAIIOB); HCCIICIOBAHUE
CBOMCTB JKECTKOW BOMBI, TpOIlecca TOPEHUS >Kele3a B KHUCIOpoAe (BO3MOXKHO
UCIIOJIb30BAaHUE BUICOMATEPHAIIOB); TPU3HAKOB MPOTCKAHMS KAYCCTBCHHBIX PEaKIUi
Ha WOHBI (MarHus, Kajbllus, afOMUHMS, UHKA, xene3a(ll) u xeneza(Ill), menu(Il);
HaOJIFOICHUE U ONMCAHUE MPOLIECCOB OKPAIIMBAHKS TUIAMEHU MOHAMHU HATPHs, KaJIUs
1 KaJblus (BO3MOXHO MCIOJIB30BaHUE BUACOMATEPHAJIOB); UCCleAoBaHEe aMdoTep-
HBIX CBOWCTB THIPOKCHJA ATIOMUHUS W THIPOKCHIA ITMHKA; PEIICHHE dKCIICPUMECH-
TaJBHBIX 33/1a4 M0 TeMe «BakHeime MeTallIbl U MX COeTMHEHUS)

XUMUs ¥ OKpYy>Karollas cpesa

4.1

HoBble maTepuainsl u TexHosoruu. Bemecrsa u maTepuansl B IOBCEIHEBHOM KU3HU
yesoBeka. XUMHS U 30poBbe. be3onacHoe HCNoab30BaHNE BEIECTB U XMMUYECKUX
peakiuii B 0bITy. [lepBasi TOMOIIs MpH XUMUUECKUX 0KOTaX M OTPABICHUAX

4.2

OCHOBBI JKOJIOTHYECKON TPaMOTHOCTH. XUMHYECKOE 3arpsi3HEHHE OKpYXKarolen
cpenst IIJIK. Ponp XuMuu B pemieHuu 3Koloruyeckux mpoOieM. IIpuponHbie
UCTOYHHUKU YIJIEBOAOPOAOB (yroib, HPUPOAHBIA Ta3, He(PTh), HPOAYKTHl HUX
nepepaboTKH, UX POJIb B OBITY M MPOMBIIIICHHOCTH

4.3

XUMUYECKUN SKCIIEPUMEHT: HU3y4YeHHE OO0pa3loB MaTepuajoB (CTEKJIO, CIUIaBbI
METaJJIOB, TOJIMMEPHBIE MaTEpUaJIbl)




ITPOBEPAEMBIE HA OI'D 10 XUMHWU TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA3OBATEJIbHOM TPOT'PAMMBI OCHOBHOI'O OBIIEI'O

OBPA3OBAHUA
Kon IIpoBepsiemble TPpeGOBaHUS K IPeIMETHBIM pe3yJbTaTam 0a30BOro
NPOBEPsAEMOr0  YPOBHS OCBOCHHUSI OCHOBHOM 00pa30BaTe/IbHONM IPOrpaMMbl OCHOBHOI'O
TpedoBaHMs o0mero oopasosanus Ha ocHoBe PI'OC

1 IIpencraBnenue:

0 MO3HaBAaEMOCTH SIBIIEHUI NPUPOABbI, TOHUMaHNUE OOBEKTUBHON 3HAYMMOCTH
OCHOB XMMMYECKON HAayKH Kak 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHUS,
11 KOMIIOHEHTa OO0IIel KyJIbTYpbl U MPAKTUYECKOW JEATEIHOCTH YeIOBEKa B
YCJIOBUSIX COBPEMEHHOI'0 00IIECTBA; IOHUMAaHUE MECTa XUMHHU CPEH IPYyTrux
€CTECTBEHHBIX HAYK

0 HAy4YHBIX METOJaX MO3HAHHUS, B TOM YHCJIE DKCIIEPUMEHTAJIBHBIX U TEO-
PETUYECKUX METOJax HCCIEOBaHUs BEIIECTB U H3YYEHHUS XUMHUYECKUX
peakuuii; yMEHUe HCIOIb30BaTh MOJAEIHU AJisi OOBSICHEHUS] CTPOCHUS aTOMOB
1 MOJIEKYJI

1.2

0 chepax mpohecCHOHAIBLHOU JESTEIbHOCTH, CBS3aHHBIX C XMMHEH U CO-
BPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JOCTH)KEHUSIX XUMHUYECKOH
HAyKH, YTO MO3BOJHMT OOYYarOIIUMCS pacCMaTpUBaTh XUMHIO Kak cdepy
cBOeH Oynymieil mpodecCHOHAIBHON JesSTENBHOCTH U CIeNaTh OCO3HAHHBIN
BBIOOp XMMHUHM Kak NPOPHILHOIO MpeAMeTa Ipu Iepexojie Ha YPOBEHBb
cpeaHero oomiero oopa3oBaHMs

1.3

BraneHune cucteMod XMMHMYECKMX 3HAHMM M YMEHUE IPUMEHATH CUCTEMY
XUMUYECKUX 3HAHUM, KOTOpask BKIIFOYACT:

BAKHEWIIINE XUMHYECKUE TMOHATHSA: XUMHUYECKUN AJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IIPOCTOE M CII0KHOE BELIECTBO, OAHOPOJIHAS U HEOAHOPOIHAs
CMECh, OTHOCHUTEJIBHBIE aTOMHAs W MOJIEKYJSpHas MAacChl, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAas Macca, MOJIIPHBIH 00BEM, OKCHA, KHUCIIOTa,
OCHOBAHHUE, COJIb (CpeIHssl), XMMHUYECKas peaklus, pPeaklUu COEAUHEHUs,
pEeaKkIMM pa3loKEHUs, PEaKLUUy 3aMEIlleHUsl, peakuuud OOMEHa, TEIIOBON
3pQEeKT peakiuu, 3K30- U SHIOTEPMHUECKHE DPEaKIMH, pacTBOp, MaccoBas
J0J1s1 XMMHMYECKOIO JIEMEHTA B COCIMHEHUH, MAaccoBasl JOJS W IPOLECHTHAs
KOHLEHTpAaLs BEIIECTBA B PACTBOPE, PO aTOMA, MIEKTPOHHBIN CIION aTOMa,
aToMHasi opOuTanmb, pagUyC aTroMma, BAJICHTHOCTb, CTEIEHb OKHCIICHUS,
XMMHMYECKas CBs3b, OJIEKTPOOTPULATEIBHOCTb, IMOJIPHAs U HEMOJSAPHAs
KOBAQJICHTHAsl CBSA3b, HOHHAs CBs3b, METAJUIMYECKAs CBsI3b, KPUCTAJUIMYECKAS
pemérka (aToMHasi, MOHHAs, METAJUIMYECKasi, MOJIEKYJIIpHasi), UOH, KaTHUOH,
AQHWOH, DJIEKTPOJIUT W HEDJIEKTPOJIUT, HIIEKTPOJIUTUYECKAs JHUCCOLMALINSA,
pEeaKkIuMy HOHHOTO OOMEHa, OKHCIMTEbHO-BOCCTAHOBUTEIBHbBIC DPEAKIUH,
OKHUCIIUTENIb U BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBJICHHE, DIIEKTPOJIN3,
XMMHYECKOE PAaBHOBECHE, OOpaTHMble U HEOOpAaTHUMbIE PEAKLUHU, CKOPOCTh
XUMHUYECKOM peakuuu, kataausartop, [I/IK, koppo3us meTanios, CruiaBsl

2.1

OCHOBOIIOJIATalONIME 3aKOHbl XMMHH: 3aKOH COXPAaHEHMsS MAacChl, NEpPHO-
2.2 nndeckuit 3akoH J[.M. MenaeneeBa, 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH
ABoraapo




2.3

TEOPUH XMMUH: ATOMHO-MOJIEKYJISIpHAsl TEOPHsI, TEOPHS IIIEKTPOIUTHUECKOMN
IUCCOLIMAIIAN

Biianenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKIIFOYAIOIIICH:

3.1

yMEHHE NPaBWIBHO HCIOJIb30BAaTh H3YYCHHBIE BEIIECTBA M MAaTEPUAIBI
(B TOM YHCIIE MHHEpaJbHBIE YIOOPEHHsS, METAUIBl W CIUIaBBl, MPOIYKTHI
nepepaboTKH MPUPOIHBIX UCTOUYHUKOB YTIJIEBOJOPOAOB (YIS, PUPOIHOTO
rasa, HeTH) B ObITY, CEJIbCKOM XO3SIICTBE,
Ha TPOM3BOJICTBE U MIOHMMAaHHWE 3HAYCHHS XXUPOB, OEJIKOB, YIJIEBOIOB JUIS
OpraHu3Ma 4YeJOBEeKa; yMEHHE TIPOrHO3MPOBATh BIMSHHE BEIIECTB U
XUMHUYECKHX IPOLECCOB HA OPraHuM3M UEIOBEKa M  OKPYXKAIOLIYIO

IIPUPOJIHYIO CPELLY

3.2

yYMEHHE WHTErpUPOBaTh XUMUYECKHE 3HAHUS CO 3HAHUSAMU APYTUX y4eOHBIX
MPEAMETOB

3.3

HaJIMYME OIbITa PabOThl C PA3IMYHBIMU HMCTOYHHKAMH HHGOpMALMU IO
XUMHM ~ (HaydyHas W Hay4dyHO-TIONyJIApHash  JUTepaTypa,  CJOBapH,
CIPaBOYHHMKHU, UHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHMBHO OIIEHMBAThb HH(OpPMAIMIO O BEIIECTBAX, UX
MPEeBpALCHUSIX U MPAKTUYECKOM NPUMEHEHUH U YMEHHUE HCIOJb30BaTh €&
JUTS pellieHust y9eOHO-TI03HABATEIbHBIX 33124

Bnagenne ocHoBaMH TOHSTHMHOTO amnmapata U CHMBOJHYECKOTO SI3bIKa
XUMHM JJI1 COCTaBieHHs (OpMysl HEOPraHWYECKUX BEIIECTB, YPaBHEHUM
XUMUYECKUX peakluil; ocHoBaMu xuMuyeckod HomeHkIatypbl ([UPAC u
TPUBHAJILHOI)

YMeHne oO0BICHATH CBSA3b MOJIOKEHUS dyieMeHTa B [lepuonnueckoil cucreme
C YUCJIOBBIMHA XapaKTepI/ICTI/IKaMI/I CTpOGHI/ISI ATOMOB XUMHNYCCKUX DJICMCHTOB
(coctaB W 3apsn sapa, OOIIEe YHCIO JJIEKTPOHOB), paclpeseieHueM
ANEKTPOHOB O PHEPreTUYECKUM YPOBHSIM aTOMOB IMEPBBIX TPEX MEPUOJIOB,
KaJnsg U KaJabLHs

IIpencraBinenne o0 NEPUOAUYECKONM 3aBUCUMOCTH CBOMCTB XUMHUYECKHX
3JIEMEHTOB (paJuyc aToMa, 3JIEKTPOOTPULIATEIbHOCTD), IPOCTHIX M CIOKHBIX
BEIIECTB OT MOJIOXKEHHUS 3JeMeHTOB B llepnoanueckoil cucreme (B MajbIx
neprojax v IJIaBHBIX MOATPYIINAx) U AIEKTPOHHOI'O CTPOEHUS aTOMa

YMeHue KinaccupupoBaTh:

7.1

XUMHNYECCKHUEC 3JICMCHTBI

7.2

HCOPraHUYCCKHEC BCIICCTBA

7.3

XUMHNYCCKUEC PCAKIIUN

Vmenue OIIPCACIIATD:

8.1

BAJICHTHOCTD U CTCIICHDb OKHUCJICHUA XUMUYCCKHUX IJICMCHTOB, 3apsl HOHA

8.2

BUJI XUMUYECKOM CBSI3U M TUIl KPUCTAIIMUYECKON CTPYKTYPHI B COETMHEHUSAX

8.3

XapakTep Cpebl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHM)

8.4

OKHUCIHNTCIIb 1 BOCCTaHOBUTCIIb

YMeHue XxapakTepu3oBath U3NUYECKUE U XMMUYECKHE CBOICTRA!

9.1

MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOJOPOJ, TpaduT, aiMas, KpPEeMHUH,
azot, docdop, cepa, XJIOp, HATPUNA, KaIU, MarHUN, KaJIbIUH, aAJIFOMUHUMN,
KEJIe30)

9.2

CJIOKHBIX BEILECTB, B TOM 4YHCIIE UX BOJHBIX PacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHUIBI W THUAPOKCHABl MetaioB [-I1A
rpynmn, amomunus, meau (II), uunka, xxenesa (II u III), oxenaer yraepoaa (11
u IV), kpemuus (IV), azota u gochopa (Il u V), cepst (IV u VI), cepuucras,
CepHas, a30THCTasi, a30THasi, hocopHasi, YroibHasi, KPeMHHUEBasi KUCIOTa U




HX COJIN)

MPOTHO3UPOBATh M XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
HX COCTaBa W CTPOCHMS, MPHUMEHECHHE BEUIECTB B 3aBUCHUMOCTH OT MX

93 CBOMCTB, BO3MOXXHOCTh TMPOTEKAaHUS XHMHUYECKUX TMPEBpallleHud B pas-
JUYHBIX YCIOBUSIX
10 YMeHHe COCTaBIATh MOJEKYISIpHBbIE U MOHHBIC YPaBHEHHUS PEaKIUil, B TOM
quCcle:
10.1 peakuuii HFOHHOTO OOMeHa
10.2 OKHUCJIUTETHHO-BOCCTAHOBUTEIILHBIX PEAKITHIA
10.3 WLUTIOCTPUPYIOIINX XMUMHUYECKHE CBOMCTBA HW3YYEHHBIX KIIACCOB (TPYI)
HEOPTaHUYECKUX BEIIECTB
104 MTOATBEPKIAIOIINX TEHETHIECKYIO B3aMMOCBSI3h MEXKITY HUIMHU
11 VYMeHUe BEIYHUCISTH (TPOBOAUTH PACUETHI):
111 OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BEIIECTB, MacCOBYIO
JOJTF0 XUMHYECKOTO JIEMEHTA B COSAMHECHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B pacTBOpE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MAcCy, 00bEeM ra3oB
114 [0 YPaBHCHHUSIM XUMHUYECKUX PEAKIUH M HAXOIUTh KOJIMYECTBO BEIECTBA,
' 00BEM M Maccy peareHToB WK IPOAYKTOB PEaKIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM METOJIaMU HAy4YHOTO I03HaHMs (HabioleHue, H3MepeHue,
121 HKCHEPUMEHT, MOJEIMPOBAHUE) TNPH HU3YYCHUH BEIIECTB U XUMHUYECKUX
' ABIICHUI; yMeHHE c(hopMynupoBaTh NpoOJIEMy M NPEAJIOKUTH MHYTH €&
pelieHus
192 0e30macHOi paboThl ¢ XMMUYECKHMHU BEIIECTBAMH, XUMHUYECKOW MOCYI0H U
' 71a00paTOPHBIM 000PYIOBAaHUEM
npaBujiaMyd 0€301MacCHOTO OOpaIeHusi ¢ BEMIECTBAMH, HCIOIb3YEMBIMH B
MOBCETHEBHOM JKM3HHW, TMPaBHJIAMH TIIOBEICHUS B IEIAX COepeKeHUs
12.3 3I0pOBbSI M OKpYXarollled NpUpPOAHOM Cpelbl; TOHMMaHUE Bpena
(omacHOCTH) BO3JEHCTBHS Ha JKUBBIE OPTaHU3MBI OMPECIEHHBIX BEUIECTB,
CII0CO0OB YMEHBIICHHS M MTPEIOTBPAIICHHSI UX BPETHOTO BO3JCHCTBUS
13 Hamuume mpakTWYecKWX HaBBIKOB IUIAHUPOBAHUS M OCYIIECTBIICHHS
CJICIYIOIINX XUMHUYECKUX IKCIICPUMEHTOB!
M3y4YeHHE U oOmucaHue (U3MUECKUX CBOWCTB BEIIECTB; O3HAKOMIICHUE
13.1 ¢ GUMBUYECKUMU ¥ XWMHYECKUMU SIBICHHUSIMH; OIBITHI, WJUTIOCTPUPYIOIINE
MPU3HAKY IPOTEKAHUS XUMHUECKUX PEaKIIni
13.2 M3Yy4eHHE CIIOCOOOB pa3/iesieHus cMeceit
MOJTydeHHE KHCIOPOAa M H3YUYEHHE €ro CBOICTB; IOJIydeHHE BOAOPOAA
13.3 U U3y4ECHHUE €ro CBOWCTB; MOJYYEHHE YTJIEKHCIOrO Ta3a U H3y4yeHHE €ro
CBOICTB; MOy4eHHE aMMHUAaKa U U3YUYEHHUE €ro CBOMCTB
13.4 HpPIFOTOiSJIGHHC pacTBOPOB € ONPEACIEHHOM  MacCcoBOM  JoJied
pPacTBOPEHHOTO BEIIECTBA
135 MPUMEHEHNE UHAMKATOPOB (JIaKMyca, METUJIOpaHkKa U Q)eHonqu)TaﬂeI/IHa) JUTSE
OTIpEJIeJICHHUS XapaKTepa CpeIbl B pACTBOPAX KUCIOT U IIEI0YEH
UCCIIEIOBAHUE U OIMCAHWE CBOMCTB HEOPraHMYECKHX BELIECTB Pa3IMYHbIX
KJIaCCOB; M3YUCHHE B3aMMOJCWCTBUS KHUCIOT C METaUIlaMH, OKCHIAMHU
13.6 METaJLIOB, PacTBOPUMBIMHU " HEPaCTBOPUMBIMH OCHOBaHWSIMH,

COJIIMH; IIOJTYUYCHUEC HCPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHUE OIOHOTO
MCTaJUIa APYIruM H3 pPAaCTBOpa COJIM; HCCICHOBAHHUC aM(bOTepHBIX CBOMCTB
THAPOKCUI0B aJIIOMHUHUA 1 THHKA




13.7

pelieHue SKCHEPUMEHTANbHBIX 3aJad 1o TemaM: «OCHOBHBIE KIJAacChl
HEOPraHUYECKUX COCIUHEHUN»; «IIEKTPOJUTHYECKAs JIUCCOLMAIUY;
«BaxkHelmme HeMeTalIbl ¥ MX COeOUHEHU, «BakHeillme MeTaibl U UX
COCIUHCHUS

13.8

XUMHUYECKHE OKCIEPUMEHTHI, WUTIOCTPUPYIOIINE TMPU3HAKU MPOTEKAHUS
peaxIyii HOHHOTO OOMEHa; KauyeCTBEHHBIC PEaKIMH Ha TMPUCYTCTBYIOIINE B
BOJHBIX PacTBOpaxX HMOHBI XJOPHUA-, OpOMUI-, HOAUI-, CYibdar-, docdar-,
KapOOHAT-, CUIIMKAT-aHUOHBI, TUIPOKCHU/I-HOHBI, KATHOHBI aMMOHHUS, MarHus,
KaJbIusl, alFOMUHNS, Kene3a (2+) u xkenesa (3+), meau (2+), HuHKa

14

YmMmenue:

141

MIPEICTABIATh PE3YIbTAThI IKCIIEPUMEHTA B JOPME BHIBOJIOB, 10KA3aTEILCTB,
rpadukoB U TaOIUIL U BBISBISATH IMIHUPUUYECKUE 3aKOHOMEPHOCTH

14.2

yCTaHABIIMBaTh CBSI3U MEXIY pealbHO HAOIIOAAEMbIMU XUMHUYECKUMHU
SBJICHUSIMM W TIPOLIECCAMM, NPOMCXOSAIIMMH B MaKpO- M MHUKPOMHDE,
OOBSACHATH MPUYMHBI MHOT000pa3Hsl BEILIECTB

INEPEYEHb 2JIEMEHTOB COAEPXXAHUS, IIPOBEPAEMbBIX HA OCHOBHOM

IroCYaZAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3J1eMEeHT COAePKAHUS
1 [lepBoHayaJIbHbIE XUMUYECKUE MIOHSATUS
1.1 Unctele BemecTBa U cMecH. CriocoObl pa3eieHus cMeceit
19 ATOMBI U MOJIEKYNbl. XUMHYECKHE 3J€MEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
' IIpocTeie U CII0KHBIE BEIIECTBA.
13 Xumnueckass ¢opmyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JeMeHTOB. CTemneHb
' OKHCIICHUSI
3akOH TOCTOSHCTBAa cocTraBa BemecTB. OTHOCHTENbHas aToOMHasg — Macca.
1.4 OtHocuTenbHasE MOJIEKYIsIpHas Macca. MaccoBasi 10Jii XMMUYECKOrO 3JIEMEHTAa B
COCAMHEHUU
15 KomnyectBo BemectBa. Mok, Monsipuas  macca. MonsipHblii  00bEM  Ta3o0B.
' B3aumocBsI3b KOIMYECTBA, MACCHI M YUCJIA CTPYKTYPHBIX €AMHHUIL BEILIECTBA
16 OU3nYecKue U XMMHUYECKHE SIBICHHA. XUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHMs MAaCChl BEIECTB. XHUMUYECKUE YpaBHEHUS
5 [lepnonnueckuin 3akoH u llepuogudeckass cucTeMa XHMHUYECKMX 3JIEMEHTOB
J.1. Menneneea. CTpoeHrne aTOMOB
[lepuognueckuii  3axkoH. [lepuoguueckas cucTeMa XMMHYECKHX  DJIEMEHTOB
2.1 .. Menneneesa. Ilepuoasl u rpynmnsl. OU3n4ecKuil CMBICI MOPSIAKOBOIO HOMEPA,
HOMEPOB I1EpHO/1a ¥ TPYIIILI JIEMEHTA
Ctpoenne atomoB. CoctaB aroMHbIX snuep. M3orombl. OnekTponbl. CTpoeHue
2.2 JNIEKTPOHHBIX ~ 000J04YeK aToMoB  TepBbIX 20  XMMHYECKHMX  3JIEMEHTOB
Ilepuonnueckont cucremsl .M. Menneneesa
3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMHYECKHX DJIEMEHTOB MEPBBIX TPEX
23 NepUoJIOB, Kanus, Kaublus (paaMyca aTOMOB, 3JEKTPOOTPULATEIbHOCTH,
' METAIJINYECKUX U HEMETANINYECKUX CBOMCTB) U MX COEJIMHEHUN B COOTBETCTBHUHU C
II0JIOKEHUEM AJIEMEHTOB B lleproinyeckoi cucteMe U CTPOCHHEM UX aTOMOB
3 CtpoeHue BeniecTBa
3.1 Xumudeckas cBsg3b. KoBasienTHas (IoJIsipHast M HEMOJISIPHASA) CBSA3b. DJIEKTPOOTPHIIA-




TEILHOCTh XMMHUYCCKHUX 3JIeMeHTOB. MoHHAs cBsI3b. MeTammdueckas CBI3b

Tunsl KpUcTaNIMYeCKUX pelETOK (aTOMHAs, HOHHASI, METAJIMYECKast), 3aBUCUMOCTh

32 CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUNINYECKON PEIIETKU U BUAA XUMUUECKOU CBSI3H
4 Baxwnelilme mnpeacTaBUTENM HEOPraHMYECKHX BewlecTB. HeMmeramwibl u  HX
COeIMHEHUsI. MeTallibl ¥ X COETMHEHHUS
Knaccudukanmss u HOMEHKJIATypa HEOPraHMYECKUX COCAMHEHMIA: OKCHJIOB
41 (coneoOpa3yrolue: OCHOBHbBIE, KHCIOTHbIE, aM(OTEpHbIE) M HECOJIe00pa3yIolLIHe;
OCHOBaHUH (IIET0YN U HEPACTBOPUMBIE OCHOBAHUS); KMCIOT (KUCIOPOACOAEpKaIIINe
1 OECKHUCIIOPOIHBIE, OTHOOCHOBHBIE I MHOTOOCHOBHBIC); COJIEH (CPETHUX M KHCIIBIX)
42 du3nyeckue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJIOB: BOJIOPOAA,
' XJIOpa, KUCIIOPOJ1a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS
®u3nyuecKue U XUMMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB-METAJUIOB: JINTUS, HATPUS,
4.3 Kallusl, MarHUS. W KajblMsl, aJIOMUHUS, Keje3a. OJEeKTPOXUMHYECKUN Al
HaIPsSHKEHUN METaJUIOB
44 DU3NYECKUE U XUMUYECKHUE CBOMCTBA BOAOPOIHBIX COCIMHEHN HEMETAIIIIOB: XJIOPO-
' BOJIOPOJa, CEPOBOAOPOJIA, AMMHAKA
dusnyeckne W XMMHYECKHE CBOWMCTBA OKCHIOB HemerawioB: cepol (IV, VI),
4.5 azora(ll, IV, V), docdopa(lll, V), yraepoma(ll, IV), xkpemuusa(IV). Ilonyuenue
OKCHJIOB HEMETAJIJIOB
16 Xumudeckue cBorcTBa OKcuaoB: MeTtawwioB |A-IIA rpynn, 1waka, wmemu(Il) u
xenesa(ll, 11). TlomyueHne oKCHIOB METaJIJIOB
XUMHUYECKUE CBOMCTBA OCHOBaHUM M aM(OTEpHBIX THUIPOKCUAOB (Ha MpUMeEpe
4.7 TUAPOKCUIOB aJTIOMUHUS, Kene3a, IuHKa). [lomydyenne ocHoBaHUN U aM(pOTEpHBIX
TUAPOKCHUJIOB
OO0mue XUMHYECKHE CBOMCTBA KHCJOT: XJIOPOBOJOPOIAHOW, CEPOBOJOPOIHOM,
48 CEepPHHCTOM, CEpHOH, a30THOW, ¢(OCPOpPHOU, KpPeMHHEBOW, YyroibHOH. OcoObIe
XMMHMYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOW CEPHOM M a30THOW KucioT. [lonyuenue
KHCJIOT
4.9 OO6mme XUMHYECKUE CBOIMCTBA cpeHuX coJiel. [lomydyenue conei
410 [Tonyuenue, coOupanue, pacro3HaBaHHE BOJOPOJAA, KHUCIOPOAa, aMMHUaKa,
YIIJIEKHUCIIOTO Ta3a B JJa00paTopun
411 [lonyuenne ammuaka, CEpHOM M a30THOM KHCIOT B MpOMbINUIEHHOCTH. OO1ue
CH0COOBI MOJTYYEHHUS] METAJJIOB
4.12 | I'enetnueckas CBsi3b MEXJ1y KJIACCAMHM HEOPTaHMYECKUX COCTUHEHUIN
5 XHUMHUYECKUE PEAKIIUU
Knaccudukanuss XUMHUYECKUX PEAKIUi MO Pa3IMYHBIM TpPU3HAKAM: [0 YHCIY U
5.1 COCTaBy YYacCTBYIOIIMX B PEAKIIMHU BEIIECTB, IO TEIJIOBOMY () PeKTy, 0 N3MEHEHHUIO
CTENIeHEH OKMCIEHHS XMMHUUECKHX 3JIEMEHTOB
59 TernoBoit >PPeKT XUMHUUECKOW peakIiy, TEPMOXUMHUECKUE ypaBHEHHUS. JK30- U
' HHIOTEPMUYECKUE peakIMU. TepMOXUMHUUYECKUE YPABHEHMUSI
OKHCIIUTENTbHOBOCCTAHOBUTEbHBIE peakuuu. OKUCIUTEIM W BOCCTAHOBUTEIH.
5.3 [Iporieccyl OKHCNEHUS U BOCCTAHOBIICHHUSA. DJIEKTPOHHBIN OanaHC OKHUCIUTEIBHO-
BOCCTAHOBUTEIbHOM pEAKIINU
54 Teopusi 3JE€KTPOIUTUUECKON Jucconranuu. KaTHOHBI, aHUOHBI. DJIEKTPOJHUTHI M
' HEBJIEKTPOJIUTHl. CHIIbHBIE M CI1a0bIe AIIEKTPOJINTHL. CTENeHb TMCCOUAINN
55 Peakuuyu noHHOTO OOMEHa. Y CIIOBHSI MPOTEKAHUSI PEaKIii HOHHOTO OOMEHa, TTOJIHbIe
' Y COKpali€¢HHbIE HOHHBIE YPaBHEHUS PEaKINil
6 XUMHMsI M OKpyXKarolas cpeaa
6.1 BemectBa u Marepuansl B IOBCEJIHEBHOW JKM3HM 4YeloBeKa. be3omacHoe

WCIIOJIb30BAHHME BEIISCTB M XMMHYECKHMX peakiui B jjabopaTtopuu u ObITy. IlepBast




NNOMOIIb IMPU XUMHUUYCCKHUX OKOIraxX U OTpaBJICHUAX

XUMUYECKOE 3arpsi3HEHUE OKpYXKarollel cpelbl (KUCIOTHBIE MOXAH, 3arps3HEHHE
NOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI ero mpeaoTBpamienus lIpenenbHas

6.2 nomyctumasi  koHneHtpamust BemectB (IIJIK). Ponp xumuum B pemieHuun
9KOJIOTUYECKUX MpoOsieM. Y CcuIeHne NapHUKOBOT0 3P deKTa, paspylieHue 030HOBOTO
CJI0s1
[Mpumenenune cepsl, azora, pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHUH B OBITY,
MEIUIMHE, MPOMBIIUICHHOCTH W CEJIbCKOM XO03sicTBe. [IprMeHeHHe MeTayuioB U

6.3 CIUIaBOB (CTalb, YYT'YH, JIOPATIOMUHHMNA, OpoH3a) B OBITY U NMPOMBIIUIEHHOCTH HMX
coequHeHui. [loHsTHE O KOPPO3UMM METAJUIOB, OCHOBHBIE CIIOCOOBI 3alMTHl UX OT
KOPPO3HHU

6.4 [IpupoiHbIE UCTOYHUKHU YTJIEBOJOPOIOB (YroJib, IPUPOIHBIN Ta3, HE(Th), MPOIYKTHI
ux nepepadoTku (O€H3MH), UX POJIb B OBITY U IPOMBIIIJICHHOCTH
[epBoHavanbHbIEC MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTMHEHMSX YIiiepoJia

6.5 (MeTaH, 3TaH, ATWIEH, alleTWIEH, 3TaHOJ, IJIMLEPUH, YKCycHas kuciora). Ilonstue o
OMOJIOrMYeCKH Ba)XKHBIX BEIECTBAaX: JKUpax, Oellkax, yrJIeBoAaX — M UX POJIM B JKU3HU
YeJIOBEKa

7 Pacuérsr:

7.1 10 (opMyIaM XMMUYECKHX COCTHHEHUIH

7.2 Macchl (MaccoBOif) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XMMUYECKHM YPaBHEHUSIM




