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INOACHUTEJIbBHASA 3AIINCKA

Pabouas nporpamma no yue6GHOMY npeamery «XuMus» Ui o0ydaromuxces 9.2 kiiacca Ha ypOBHE
OCHOBHOT0 00111ero oopazoBanus cocrasieHa Ha ocHope ®I'OC OO0 OB3 ¢ HOIA , ®AOOII
00O, a Takxe OpUEHTHUPOBAHA Ha IEJEBbIC MPHOPUTETHI TYXOBHO-HPABCTBEHHOTO DPA3BUTHUI,
BOCIIUTAHHS u COIIMAIIN3ALIUT 00yJaroImuxcs, cOpMYITHPOBaHHBIC B
denepanbpHO paboueli mporpaMme BOCITUTAHUSI.

OO0mas xapakTepucTUKa Y4eOHOI0 npeamera

[IporpaMma 1Mo XMMUHM Ha yYpOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs COCTABICHA HAa OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTelbHONW MNpPOrpaMMbl OCHOBHOTIO
oOuiero obpaszoBanus, npexacrasieHHbix B @I'OC OO0, a Takxe Ha OCHOBE (QenepalibHOI
paboueil mporpaMMbl BOCHUTAHUS U € Y4ETOM KOHIIENLUHU IpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNbHBIX oprann3anusix Poccuiickoit denepannu.

[Iporpamma o xumMuu Aa€T NpeACTaBICHUE O IENISIX, 00IIel CTpaTeruu o0yueHUsl, BOCIIUTAHUS U
pa3BUTHs OOYyYalOUIMXCS CpPEACTBAMHU Y4eOHOTO TMpeAMETa, YCTaHABJIMBAET o00sA3aTeIbHOE
IpPEIMETHOE  COJAEp)KaHME, IPEelyCMAaTPpUBAET  paclpesieseHue €ero Mo KilaccaM M|
CTPYKTYpUPOBAHHUE T10 pa3fesiaM U TeMaM MPOrpaMMbl 110 XUMHUH, ONpeAeseT KOIMUECTBEHHbIC
Y KQYeCTBEHHBIC XapaKTEPUCTUKHU COJEPIKAHUSI, PEKOMEHAYEMYIO TIOCIE0BATEILHOCTh U3YUCHUS
XUMHH C Y4ETOM MEKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTUKU y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YUAIOIINXCS, OMPEIEIIIET BO3MOKHOCTH IIPEAMETa IS peaTn3aiuu
TpeOoBaHUIl K pe3yibTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTENbHON MPOrpaMMbl Ha YpOBHE
OCHOBHOTO 0011ero oOpa3oBaHMsl, a TakKe TpeOOBaHUU K pe3yibTaTaM OOy4YeHUs XUMHUH Ha
YpOBHE IIeNieil U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB YUeOHO-IIO3HABATEIHHON AESITENbHOCTU
00ydJaromerocs o OCBOCHUIO yueOHOTO COIePKAHUS.

3HaHME XUMUU CIYKUT OCHOBOM i1 pOPMHPOBAHUS MUPOBO33PEHUS 00YUarOIIErocs, ero
IpeCTaBICHUI 0 MaTepHabHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMble XUMHUEH
MNpEaACTaBIICHHA O B3aUMOIIPECBPALICHUAX SHCPIrUnu U 00 OBOJIIOLMH BCIICCTB B IIPUPOJEC, O MYTIAX
pelieHuss TI00aJbHBIX MPOOJIEM yCTOWYMBOIO pa3BUTHS 4YEIOBEUYECTBA — CBIPHEBOIA,
HHEPIreTUUECKOM, MUILEBON U IKOJIOTUYECKON 0€30acCHOCTH, IPOOIIEM 3APaBOOXPAHEHUS.

H3zyyenue xumumu:

CIOCOOCTBYET peaan3alliid BO3ZMOKHOCTEH Il caMOpa3BUTUA U (POPMHUPOBAHUS KYJIbTYpPhI
JMYHOCTH, €€ 001el U (PyHKIIMOHATILHON TPaMOTHOCTH;
BHOCHUT BKJIaJl B (OPMHPOBAHUE MBIIUIEHUS M TBOPYECKUX CIIOCOOHOCTEH OO0yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITEJIbHOH  yueOHON  JEesATeNbHOCTH,  OKCIIEPHUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHH, HEOOXOJUMBIX KaK B IIOBCEIHEBHOM JKU3HH, TaKk U B
npodecCHOHAIBHOMN 1S TeTbHOCTH;

3HAKOMHT CO CIenu(UKON HAYYHOT'O MBIIIJICHHS, 3aKIa/IbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsga
Ha €IMHCTBO IIPUPOJIBI u 4eJI0BEKa, ABJIAETCS OTBETCTBEHHBIM 3TaroM
B (D OpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yUaIOLINXCS;

CHocoOCTBYeT (POPMUPOBAHHIO LIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO-HAYUYHBIM 3HAHUSM,
K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTMYECKOe 00pa3oBaHKe 00y4arOIIuXCs.
JlaHHbBIC HAIIPaBJICHUS B 00YUCHHH XUMHUH O0ECTICUNBAIOTCS CICIIM(PUKON COepKaHUS yIeOHOTO
npeaMeTa, KOTOPBIN SIBJIsIeTCs MeJarornyecky aJanTHPOBAHHBIM OTpakeHHEM 0a30BOM HayKH
XAMHH Ha ONIPEACIEHHOM JTane €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO O0IIEro oOpa3oBaHMsI OPUEHTHPOBAH Ha OCBOCHHE
00y4aroIMMHUCS CUCTEMBI IEPBOHAYAIbHBIX MMOHATHUI XMMHUHU, OCHOB HEOPraHUYECKON XMMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATHN OPTaHUYECKOW XUMUMU.



CrpykTypa coaepkaHusi IpOTrpaMMbl 110 XUMHUHU COPMHPOBAHA HAa OCHOBE CHUCTEMHOIO
noaxona kK e€ mzydeHuro. CopepaHue CKIaJAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
JJIEMEHTE U BEIIEeCTBE M CUCTEMbI IMOHATHH O XUMHYecKod peakuuu. OOe 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLUIY OCIEAO0BATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKHUX IIPEICTAaBICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUY€HHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS,

— Ilepuonnueckoro 3akona /[[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;
— YUYEHHS O CTPOEHUM aToMa U XMMUYECKOH CBS3H;

— TPEeACTaBICHUN 00 JIEKTPOTUTUYECKON AUCCOLMAIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS pPACCMATPUBAIOTCSI HA OCHOBE JMIMPUYECKU IOIYYEHHBIX U
OCMBICJICHHBIX (PAKTOB, pa3BUBAIOTCSI IOCIIEI0OBATENBHO OT OJJHOI'O YPOBHS K APYTrOMY, BBIITOJIHSSA
(GyHKIMU OOBSICHEHUS M TPOTHO3UPOBAHMS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUIECKOTO
IIPUMEHEHHUS U TI0JyYEHHUS NU3Y4aeMbIX BELIECTB.

OcBoeHue mnporpaMmbl MO XHMHUU CHOCOOCTBYET (POPMUPOBAHMIO NPEICTABICHUS O
XUMHYECKON COCTaBIAIOLIEH HAy4yHOW KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOH NPUPOJIBI,
LIEHHOCTHOT'O OTHOILIEHUS] K HAYYHOMY 3HAHUIO U METO/AaM [103HAHUS B HAyKe.

W3yueHnne XUMUU MPOUCXOJIUT C MPUBJICUEHUEM 3HAHMHA M3 paHee M3YUYEHHBIX y4eOHBIX
npeaMeToB: «OKpyskaromuil Mup», «buonorus. 5—7 kinaccb» u «Pusnka. 7 Kiaacey.

[Ipu n3yueHun XMMHUN IPOUCXOIUT (HOPMUPOBAHHUE 3HAHUHM OCHOB XUMHUYECKOM HAyKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JEATEIbHOCTH YEJIOBEKA U KaK OJIHOTO
13 KOMIIOHEHTOB MUPOBOM KYJIbTYPBI.

Ilenn yyeOHOro npeamera
—(opMHUpPOBaHME HHTEUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K €amMo0Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIHOMY IPHHATUIO PELIEHUH, CHOCOOHOW aJanTHpOBaThCS K
OBICTPO MEHSIOIIMUMCS YCIOBUSAM XKU3HU;
—HamnpaBlI€HHOCTh OOYy4YeHUS Ha CHCTeMaTH4Yeckoe MpHOOIIEeHHEe OOydaromMxcsi K
CaMOCTOSITEJIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH,  HAy4yHBIM  METOAaM  IO3HaHUS,
(GOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;
—o0ecrieyeHHe  yCJIOBUH, CIIOCOOCTBYIOIIMX  TMPHOOpPETeHHI0  OOy4aroIIMMHUCS — OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCATIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUOB JESITEIbHOCTH;
- (hopmupoBaHue 001IeH QyHKIIMOHAIBHOW U €CTECTBEHHO-HAyYHOH I'PaMOTHOCTH, B TOM YHUCIIe
yYMEHUH OOBSCHATH W OLIEHWBATh SIBJICHUS OKPYKAIOIIETO0 MHUPA, UCHOJb3Yys 3HAHUSA U OIIBIT,
MOJIyYEHHBIE MIPU U3YyYEHUH XUMHUH, NMPUMEHATh UX IPU PELIEHUU MPOOJIEM B MOBCETHEBHOMU
JKU3HU U TPYJOBOM JEATEIBHOCTH;
—dopmupoBanue y 0O0y4alOIIUXCS T'YMAaHUCTHUYECKMX OTHOUICHWH, MOHUMAaHHs II€HHOCTH
XUMHUYECKMX 3HaHWM JJi1 BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MmoBeneHus B OBITY U
TPYJAOBON JEATEIBHOCTH B LENSAX COXPAHEHMsI CBOETO 370POBbSl M OKpPYXKArOIIEH NPUPOIHON
Cpelibl;
— pa3BUTHE MOTHUBALUHU K OOYyYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCHHUTAHHUIO HA
OCHOBE YCBOEHHsI OOIIIeUeIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpoduIs
Y HaNpaBJICHHOCTH JajbHe1Iero o0yueHusl.
3agaya yuyeOHOro npeamera

COCTOMT B (OPMUPOBAHUU CHUCTEMBl XMMHMUYECKHUX 3HAHUN — BaKHEHIINUX (HaKTOB,
MOHATHH, 3aKOHOB M TEOPETHUYECKUX MOJIOKEHHUM, JOCTYIHBIX 00001IEHUI MUPOBO33pPEHYECKOTO
XapakTepa, A3blKa HayKH, B TPUOOILIEHNN K HAYYHBIM METO/1aM MTO3HAHUS MPU U3yYEHUH BEILIECTB
U XMUMHMYECKHX peakiuii, B (OPMUPOBAHMM M PA3BUTUU IMO3HABATENbHBIX YMEHHH M UX
IPUMEHEHHUHU B yUeOHO-1T03HABATEIbHOM U y4eOHO-HCCIIe10BATENbCKOM 1€ TEIbHOCTH, OCBOCHUN
npaBuiI 6€30MMacHOro OOPAIEHNUs C BEIECTBAMU B MIOBCETHEBHON KU3HU.



KOPPEKIIMOHHBIE 3AIAYU

e pa3BHUBaTh y4eOHbIC YMEHHUS U HaBBIKH;

e yepe3 00ydeHHE XUMUM TOBBIATH YPOBEHB 0011ero pa3BuTHs yyamuxcs ¢ OB3 u o
BO3MOXXHOCTH HauOoJiee MOJIHO CKOPPEKTUPOBATH HEJAOCTATKU X MO3HABATEIIbHOM
JESTEIIbHOCTH U TMYHOCTHBIX KaueCTB;

® CIOCOOCTBOBATH PA3BUTHUIO U KOPPEKIIMH MBICIUTEIBHBIX MTPOIIECCOB, BKIIFOYAIOIIUX
CpaBHEHHE, aHAIN3, CHHTE3, 0000IICHUE U KIaCCU(DUKAITHIO;

® pa3BHBATh Y yYalllUXCs MaMsTh, BHUMaHUE, IOTHYECKOE MBIIIJICHHE U BOOOPaKEHUE;

® CIOCOOCTBOBATh PA3BUTHIO U KOPPEKIIMU PEUH y4alluxcs, odoraias CI0BapHbIN 3amac
XUMHUYECKHUMH TEPMHHAMU;

e (opmupoBaTh yMEHHE UCTIOIL30BATh B PEYH HOBYIO JICKCHKY;

®  BOCHUTHIBATH y YYAIIUXCS LEICYCTPEMIIEHHOCTh, TEPIIEHUE, paOOTOCIIOCOOHOCTb,
HACTOWYMBOCTD, TPYAOITIOOHE, CAMOCTOSTEIILHOCTD;

® [PUBUBATH yYAIIMMCS HaBBIKH KOHTPOJISI © CAMOKOHTPOJIS, YMEHUE TUIAHUPOBATH PaboTy
Y JIOBOJAUTH HAYATOE JIEJI0 A0 3aBEPIICHHUS.

MECTO ITIPEJIMETA B YYEBHOM I1JIAHE

OO01ee 4nMcIo0 4acoB, OTBEACHHBIX ISl M3YYCHHS] XMMUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpasoBaHwus, cocTaBiseT B 9.2 kinacce — 68 yacoB (2 yaca B HEZCIIO)
COJEPXAHHUE YYEBHOI'O INTIPEJIMETA

OO0masi xapakTepucTHKa 3JjeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENEHM OKHUCIEHUS. A30T, paclIpoCTpaHEHHE B NpUpoJe, (QU3MYECKHEe U
XUMHUYeckue cBoiictBa. KpyroBopor azora B npupoae. AMMHaK, ero Gpu3nyeckiue 1 XuMHIeCKue
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHMSI, UX (U3NUYECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢uznueckne M XUMHYECKHE CBOMcTBa (OOmMe Kak TMpeACTaBUTENs Kiacca KHUCIOT H
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEpAIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIEeH Cpeibl COSTMHEHUSIMU a30Ta (KUCITOTHBIC
JIOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMN
docdopa, puznueckne u xumudeckue cpoiictBa. Oxcun docdopa (V) u gochopnas kuciora,
¢u3nyeckue M XUMHMYECKHE CBOMCTBa, nosydeHue. Mcmomb3oBaHue ¢ochaToB B KadyecTBe
MUHEPATBHBIX YIOOPEHUH.

Oo0mas xapakrepucTuka 3jeMeHTOB IVA-rpynnbl. OcOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHBIE CTETICHU OKUCIICHUS. YTJIEepO/, alFIOTPOITHbIE MOAU(DHUKAIINH, PACTIPOCTPAHEHHE B
npupoje, Gu3ndecKkue U XMMUIECKHne CBOMCTBa. AncopOnus. KpyroBopot yriepona B mpupo/ie.
Oxkcunsl yraepoaa, ux (GU3NYECKUe W XUMUYECKHE CBOWCTBA, IEHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJydeHHEe U MPUMEHEHHEe. DKOJOTMUYECKUe MpoOiieMbl, CBsI3aHHbIe ¢ okcuaoMm yrieposa (1V),
TUIOTEe3a TI00AbHOTO TMOTEIUICHHUs KJIMMaTa, MapHUKOBBIN dQQeKT. YrolbHas KHCIOTa U e
COJIn, HuUX (i)mnqecm/le N XHUMHUYCCKUEC CBOﬁCTBa, IMMOJIYUYCHHUE W HPHUMCHCHHC. KauecTBennas
peakiusi Ha KapOoHaT-HOHBL. Mcnons3oBanue KapOOHATOB B OBITY, MEAUIIMHE, TIPOMBIITUIEHHOCTH
Y CEITbCKOM XO3SIMCTBE.

Kpemuuii, ero ¢usnyeckue M XMMHYECKHE CBOMCTBA, MOJy4Ye€HUE U NPHUMEHEHHE.
CoenuHenus kpeMmHusi B mnpupoje. OOmme mnpencrasienus o0 okcuae kpemuus (IV) u
KpeMHHUEBOM kucaoTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiimue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. IIpoGremsr
0€3011acCHOr0 UCIIOJIb30BAHMSI CTPOUTENBHBIX MaTEPUAIIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:



U3y4eHHue 00pa3lloB HEOPTaHUYECKUX BEUIECTB, CBOMCTB COJISTHOM KHMCIIOTBI, IPOBEIACHHE
Ka4eCTBEHHBIX PEAKUM Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpaxaromue (U3MYeCKue U XUMHUYECKHE CBOICTBA raJlor€HOB M UX COCAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUJACOMATEPUAIOB), O3HAKOMIICHHE C 00OpaslaMu XJIOPUAOB (TaJOTE€HUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEeIMHEHUSMU (BO3MOXKHO HCHOJIb30BaHUE
BUJEOMATEepHaoB), HaONIOAEHUEe Tpouecca OOYrJMBaHUS — caxapa IOJ  JelcTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUYCHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOMN
KHCJIOTHI, TIPOBEJICHHE KaYyeCTBEHHOW peakIMH Ha CylIb(paT-HOH U HAOIIOJCHHWE NMpU3HaKa e&
MPOTEKaHUs, O3HAKOMIIEHHE C (PU3MUYECKMMM CBOWCTBaMHU a30Ta, docdopa U MX COeAUHEHUN
(BO3MOKHO MCIIOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMy a30THBIX U (pocOpHBIX yrnoOpeHui,
MoJlyueHue, coOupaHue, pacro3HaBaHWE W U3YyUYEHHE CBOMCTB aMMHaKa, IPOBEICHHE
Ka4eCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (hocdaT-uoH U U3ydeHUE MPU3HAKOB UX MPOTEKAHHUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEAbIO (BO3MOXKHO HCHOJIb30BaHUE
BUICOMATEPHAJIOB), H3Y4YCHHE MOJETCH KpPUCTAJUIMYECKUX pEemIETOK anmasa, rpadwura,
dbymiepeHa, 03HAKOMIIEHUE C TPOIIECCOM aICOPOIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIIJIEM U YCTPOHCTBOM ITPOTUBOTA3a, MOIyuYeHHe, CoOOMpaHne, paclio3HaBaHUE v H3y4YCHUE CBOWCTB
VIJIEKUCIIOrO Tra3a, MPOBEACHHE KAueCTBEHHBIX pEaKIMil Ha KapOOHAT W CHJIMKAT-HOHBI U
U3ydeHHE NPU3HAKOB HMX MPOTEKAaHUs, O3HAKOMJICHWE C TPOAYKIMEH CHIMKATHOU
MIPOMBIIIIICHHOCTH, PEIIEHUE SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «BaxxHeilre HeMeTaibl U UX
COCIMHEHUS.

MeTajliibl M UX COEeIMHEHHS

OO0m1as xapakTepUCTUKA XUMHUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAHHUH UX MOJIOKEHUS
B llepuoanueckoin cucreme xumuueckux sneMeHToB JI. M. MenneneeBa U CTPOEHHUS aTOMOB.
Crpoenne MeramuioB. Mertamumueckas CBs3b M METAJUIMYECKasl KPUCTALTMYECKAs penieTKa.
DNEKTPOXUMUYECKUN psAJ HampsokeHuM MerauioB. Du3nyeckne M XUMUYECKHE CBOMCTBA
MeTaiioB. O6mue crnocoObl MmoyydyeHus MeTamioB. [loHATHe 0 KOPPO3UM METaNIOB, OCHOBHbBIE
CrocoObl 3alUThl UX OT Koppo3uu. CraBbl (cTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) M UX
MIpUMEHEHUE B OBITY ¥ TIPOMBIIIIEHHOCTH.

Ilesi0uHbIe MeTAJLIBI: T10J0keHNE B [leproanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /.
W. MenpeneeBa, CTpo€HHE MX aTOMOB, HaXOXAeHHE B npuponae. Ousndeckue U XMMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAILUIOB U UX COEIUHEHUH.

IIlesi04HO3eMe/IbHBIE METAJIbI MATHUM M KaJbUUil: nosoxkeHue B llepnognueckon
cucreme xumuueckux smeMeHToB [[. WM. MenaeneeBa, CTpo€HME HMX aTOMOB, HaXO0XXJICHUE B
npupozae. OU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus W Kajblus. BakHeilmme coennHeHus
KanmbIust (OKCU, TUAPOKCU, cONn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AsroMuHMii: nonoxeHne B Ilepmoanueckoil cucTEME XUMHUYECKHX 3ieMeHToB [l
H. MenpeneeBa, CTpOCHHE aTOMa, HAXO0KICHHUE B Iipupoae. PU3nuecKre U XMMUYECKUE CBOWCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMUHHSL.

Kenezo: mnomoxenne B Ilepuogmyueckoil cucremMe XUMHUYECKUX JJIEMEHTOB  JI.
W. MeHnneneeBa, CTpOCHHE aTOMa, HaXOXKeHHE B Tpupoje. PU3ndecKue U XUMUYECKUE CBONCTBA
xene3a. Oxcunpl, ruapokcuasl U conu skene3a (II) m xenesa (III), mx cocraB, cBOWCTBA M
MOJTyYeHUE.

Xumuueckuii IKCnepumenm:



03HAaKOMJIEHHE ¢ 00pa3liaMH METAJUIOB M CIUIABOB, UX (PU3MUECKUMH CBOMCTBAMU, U3yUCHHE
Pe3yJIbTaTOB KOPPO3UU METAILIOB (BO3MOYKHO MCIOJIb30BaHNE BUACOMATEPUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSL OKCHJA Kajbl[Msl M HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEJOBAaHUE CBOMCTB JKECTKOM BOJIbI, IpollecCa TOPEHHUS Keje3a B
KUCIoposie  (BO3MOXKHO — MCIIOJIB30BAaHME  BUACOMATEpUAOB), IMPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEaKlMii Ha MOHBI: MarHusl, Kajablus, aJlOMUHM, ITUHKA, xene3a (II) u xenesza
(IIT), menu (I1), HaOmrOIEHME W OMKCAHHUE MPOIIECCOB OKPAITMBAHMS TUIAMEHH MOHAMU HATPHS,
Kausl U Kablus (BO3MOXHO HCIIOJIB30BAHKUE BUICOMATEPUAIIOB), UCCIIEIOBAaHUE aM(POTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33]1a4 10
TeMme «BakHeWIme MEeTalljIbl U UX COCIMHEHUS.

HepBOHa‘laJILHLIe MOHATHSA 00 OpraHnveCKux BellecTBax

KaK O COeIMHEHUSX yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, ININLEPHUH, YKCYCHast
kucinoTa). IIpuposiHble HCTOYHUKU YTIIEBOAOPOIOB (YroJib, IPUPOAHBINA a3, He(Th), TPOLYKTHI
ux nepepaboTku (O€H3uH), UX posib B OBITY U NpombliuieHHOCTU. [loHATHE 0 Ouosnornuecku
Ba)XHBIX BEIIECTBAX: XKUpax, OesKax, yriieBoax — U UX POJIM B KHU3HM yelloBeka. MaTepuaibHOe
€IMHCTBO OPraHUYECKUX U HEOPraHUUYECKUX COEAMHEHUH.

XUMHIA U OKPYKAKIIAS Cpea
BemectBa n MaTepuainbl B IOBCEIHEBHOM >KM3HU YeoBeKa. be3onacHoe MCIoyIb30BaHUE
BEIIECTB U XMMHYECKHUX peakuuid B ObITy. [lepBas momolp NHpu XUMHMYECKHX OXOrax M
OTpaBJICHUSIX.
XUMHUECKOEe 3arps3HeHUE OKpYXKaroleil cpeabl (IpeaesbHas 10MyCcTUMas KOHIIEHTPALUs
Beuiects, gainee — [1/1K). Ponp Xxumuu B pelieHuu 3K0JI0THYECKUX TPOOIIEM.
Xumuueckuii IKcnepumenm:
u3ydeHue o0pa3oB MaTepHalIoB (CTEKIIO, CIUIaBbl METAJIJIOB, ITOJIMMEPHBIE MaTepUAIIbI).

Mescnpedmemnnie ceasu

Peanuzanus MeXNnpeaIMETHbIX CBSI3e€d NMpPH M3YYEHUH XUMHHM B 9 Kjacce OCYIIECTBISAETCS
Yyepe3 MCTOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MTOHSATUHN, TaK U TIOHSATUH, SBIISTFOITUXCSI
CHUCTEMHBIMU IS OTAENbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO6mme ecTecTBEHHO-HAYYHBIC TTOHATHSA: HAYYHBIM (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIU3,
CUHTE3, KiIaccu(uKamus, NEPUOAUYHOCTb, HAOIIOJCHHE, HKCIEPUMEHT, MOJCINPOBAHUE,
WU3MEPEHHE, MOJIEIb, SIBICHHUE, TAPHUKOBBINA d(DPEKT, TEXHOTOTHS, MaTEPUAITHI.

®dusnka: wmaTtepusi, aToM, JIJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJIa, OJEKTPUUYECKUA 3apsifi, TPOBOJHUKH, TOJYIPOBOIHUKH,
TUAJICKTPUKH, (DOTORIEMEHT, BEIIECTBO, TEIO0, 00BEM, arperaTHOe COCTOSHHUE BEIIeCTBa, ras,
pacTBOp, PacTBOPUMOCTh, KPHUCTAJUTMUECKas pEMIETKa, CIUIaBbl, (PU3WYECKUE BEIHYMHBI,
€IMHUIIBI I3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢orocunTes, apixaHue, Ouocdepa, SKOCUCTEMA, MHHEpAIbHBIC YAOOpEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MHHEPATBI, TOPHBIE TTOPOJIBI, MTOJIE3HBIE HCKOMAeMEbIE,
TOTUTMBO, BOJTHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA INTPOT'PAMMBI IO XUMHUU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yNbTaThl OCBOGHMSI MPOTPaMMbl OCHOBHOTO 001ero oOpa3oBaHHs
JIOCTUTAIOTCS B X0/ie 00yUEHHUsI XMMHUH B €IMHCTBE YUeOHOU U BOCIIUTATEIHHOMN JEITEILHOCTH B
COOTBETCTBUU C TPAAUIMOHHBIMU  POCCHUICKUMHU  COLUMOKYIBTYPHBIMM U  JTyXOBHO-



HPaBCTBEHHBIMH IICHHOCTSIMH, MIPUHITHIMHA B OOIIECTBE MPAaBHJIAMH M HOPMaMH TIOBEACHUS U
CIIOCOOCTBYIOT IIPOIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHS U COIIMATIN3AINN 00yUAOIIUXCS.

JIMYHOCTHBIE PE3yJbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCSI
CUCTEMOH IMO3UTUBHBIX IIEHHOCTHBIX OPHECHTALMN U PACHIMPEHHUE OIBITA JCATCIHLHOCTH Ha e
OCHOBE, B TOM YHUCJIC B YACTH:

1) maTpuoTHYECKOTr0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY H HAYYHOMY
HACJICTUIO, TOHUMAHMs 3HAYCHHS XMUMHYECKOW HAayKH B JKH3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJZICTh JJOCTOBEPHON MH(OPMAIIUEH O TEPETOBBIX JOCTHIKCHHUSX M OTKPBITHIX
MHUPOBON M OTEYECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSX 00 YCTpPOMCTBE
MHpa ¥ O0IIECTBA;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

NPEJCTABICHUS O COIMAJIbHBIX HOPMax M TNPaBUIAX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE, KOMMYHUKATHBHOW KOMIICTCHTHOCTH B OOIICCTBEHHO IIOJIE3HOM, Yy4eOHO-
UCCIIEIOBATEIbCKOW, TBOPUYSCKON M JIPYTUX BUAAX JCSITEILHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOM
COBMECTHOH JCSITEITLHOCTU TIPH BBIIIOJIHEHUU yICOHBIX, TO3HABATEIILHBIX 33124, BBHITIOJHECHUN
XUMHYECKHUX 3KCIIEPUMEHTOB, CO3JJaHUU YYCOHBIX TPOSKTOB, CTPEMJICHHSI K B3aUMOIIOHMMAaHHUIO
¥ B3aWIMOIIOMOIIM B TIPOIECCE ITOW Y4eOHOU MeATeIhbHOCTH, TOTOBHOCTH OIIGHHBATh CBOE
MOBEJICHUE M TOCTYIKH CBOUX TOBApHIICH C MO3WIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
y4€TOM OCO3HAHUS ITOCIIEICTBUHI IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PECHUYCCKUE  MPEACTABICHUS O BEHIECTBE W  XHMHYECKOH  peakiuw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U COCTABISIOLIME OCHOBY JUISI
NMOHMMAHUS  CYIIHOCTH HAyYHOW KapTUHBI MHpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJBI, B3AUMOCBS3AX YeJIOBeKa C MPUPOJAHON CPesoi, O POIU
XUMUH B TIO3HAHUHU ITHX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHBIE MOTHBBI, HAMpaBICHHBbIE HA TOJYyYEHHUE HOBBIX 3HAHUW TIO XHUMHUH,
HEOOXOUMBIC I OOBSICHCHHS HAOJIOJIaeMBIX IPOIIECCOB W SBJICHUM, IO3HABATEILHOM,
UH(OPMAIIMOHHON M YUTATEIHCKOM KYIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIHLHON pabOThI
C Yy4eOHBIMH TEKCTaMH, CIIPABOYHOW JMTEPATYPOM, JOCTYIMHBIMH TEXHHUYECKUMHU CPEACTBAMH
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpeC K OOyYEeHHUIO W TIO3HAHUIO, JIFOOO3HATEIBHOCTb, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pazoBaHuI0, TPOEKTHON M MCCIEI0BATENbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPABIICHHOCTH U YPOBHS OOYUYCHHUS B TaTbHEHIIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPbI 3/10POBb:

OCO3HAHWE IICHHOCTH YXU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 37[0POBBIO, YCTAHOBKH
Ha 3JIOPOBBIM 00pa3 JKW3HHM, OCO3HAHHE TIOCIEACTBUN W HENPUATHE BPEIHBIX MPUBBIUEK
(ymoTpeOneHus amKoroJisi, HAapKOTUKOB, KYpPEHHs), HEOOXOIUMOCTH COOJIOICHUS TIPaBHII
0€30MacHOCTH MPHU O0PAILEHUH ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U peabHOMN KU3HHU;

5) TPy10BOT0 BOCIIMTAHMS:

HMHTEpEC K MPaKTUYECKOMY H3yUeHUIO mpodeccuil U Tpyna pa3iuyHOro pojia, YBaKEHUE K
TPYAy W pe3yibTaTaM TPYAOBOH JEATEIHHOCTH, B TOM YHCJIE HAa OCHOBE INPUMEHEHUS
MPEIMETHBIX 3HAaHWM TIO0 XHMHH, OCO3HAHHBIA BBIOOP WHIWBUIYATbHOM TPACKTOPHUH
MPOJIOJDKCHHST O0pa30BaHMs C YYETOM JIMYHOCTHBIX WHTEPECOB W CIIOCOOHOCTH K XUMHUH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEIHON MpodeccnoHaNbHON AesITeNbHOCTH |
pa3BUTHS HEOOXOUMBIX YMEHHUH, TOTOBHOCTh aJIalITUPOBATLCS B TIPO(HECCHOHATILHOM cpelie;

6) 3K0JI0rM4eCcKOr0 BOCIIHTAHHUS:

9KOJIOTUYECKH 1eJIeco00pa3Hoe OTHOIIECHHUE K MPHUPOIE KaK UCTOYHHUKY KU3HH Ha 3emiie,
OCHOBE €¢ CYIIECTBOBAaHHMSI, TOHUMaHUE [IEHHOCTH 3JJ0POBOTO M OE30MacHOTO 00pasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HM3MYECKOMY M TICHXHYECKOMY 3JI0POBBIO,
OCO3HaHHE IIEHHOCTHU COOJIIOICHUS TIPABHII O€30MIACHOTO MOBEACHHUS ITPU pabOTE C BEUIECTBAMH,
a TaK)Ke B CUTYaIUsIX, YIPOXKAIONINX 3A0POBBIO U KU3HU JTIOJICH;



CIOCOOHOCTH MPUMEHSTh 3HAHUS, TTOJy4aeMble MPU U3y4YEeHUN XUMUH, JIs PeLICHH 3a/1a4,
CBSI3aHHBIX C OKPYXKAIOWIEH NPUPOJHOW CPEHOM, Il MOBBILIEHUS YPOBHS 3KOJIOTMYECKOMN
KYJIBTYpPbI, OCO3HAHUS TJI00aJIBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTel MX pelIeHHUs
MOCPEACTBOM METOJOB XMMHUHU, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJACTBOBATHCA UM B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHKE.

METANPEIAMETHBIE PE3YJIbTATDBI

B cocraBe MerampenMeTHBIX pe3yAbTATOB BBIICIAIOT 3HAYUMBIE JJIs1 (POPMHPOBAHUS
MHUPOBO33pEHUsl 00IIEHAYYHbIC MTOHATHS (3aKOH, TeOpHUs, MPHUHIIMII, TUIOTe3a, (PakT, cucrema,
IpoIiecc, IKCIEPUMEHT U JIPYToe.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX y4EOHBIX
peaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUN M3 ATUX MPEAMETOB (OPMHUPOBATH MIPEICTABICHHE
0 IEeJIOCTHOM HAYyYHOW KapTUHE MUPA, U YHUBEPCAIbHbBIC y4eOHbIE IelicTBUS (IT03HABATEIbHBIC,
KOMMYHHUKATHBHbBIC, PETYIATUBHBIE), KOTOpbIE 00ecrednBaloT (pOpMHUpPOBAHUE TOTOBHOCTU K
CaMOCTOSITENIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU JEATEIbHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBHSA
basoBrble JJornyeckue 1eHCTBHSA:

YMEHUSl HCIOJb30BATh MPUEMBI JIOTUYECKOIO MBIIUIEHUS TPU OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICT XUMHYECKHUX TOHATUM (BBIACNISATH HMX XapaKTEepHbIE MPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBS3b C IPYTUMU MOHITHIMH ), UCIIOJIB30BATh MOHATHUS ISl OOBSICHEHUS
OTIENBHBIX (AKTOB W SIBICHUI, BHIOMpAaTh OCHOBAHHS WM KPUTEPUH Ui Kiaccu(UKanuu
XUMUYECKHUX BEIIECTB U XUMUYECKUX PEAKIUH, YCTaHABINBATh IPUYNHHO-CIIEICTBEHHBIE CBSI3U
MEXIy 00bEKTaMH H3yYSHHS, CTPOUTD JIOTHIECKUE PACCYKACHUS (MHIYKTHBHEIC, IETYKTHBHBIE,
0 aHAJIOTHH), eNIaTh BBIBOJBI U 3aKIIOUYCHUS;

YMEHHE NPUMEHATh B IPOLIECCE MMO3HAHUS MOHATHS (MPEAMETHBIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIM, HCHOJb3yeMble B XHUMHH, MPEoOpa3oBBIBATh IIMPOKO
IPUMEHSIEMbIE B XUMHUU MOJIEIbHBIE MIPEJICTABICHUSI — XMMHUECKUN 3HAK (CUMBOJI AJIEMEHTA),
xumMudeckas (opmyna M ypaBHEHHE XHMHUYECKOM peaklud — TMPU PeHIeHHH YueOHO-
IIO3HABATENIBHBIX 334a4, C Y4ETOM OTHUX MOJECIBHBIX IPEJCTaBICHUN BBIABIATh W
XapakTepu30BaTh CYIIECTBEHHBIEC NMPHU3HAKK HM3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHYECKHUX PEaKUi, BBIABIATH 00IIME 3aKOHOMEPHOCTH, PUYUHHO-CIIEICTBEHHbIE CBA3U U
MPOTUBOPEYUS B U3YyUaEMBbIX MPOIECCaX U SABJICHUSIX.
ba3oBrble uccienoBare/bCKue AeHCTBHA:

YMEHHUE UCIO0JIb30BaTh MOCTABIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHUS, a TAKKE
B KQ4€CTBE OCHOBBI /U1 (POPMUPOBAHMSI TUIIOTE3bI IO TPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMbBIX
CYKJICHU;

MpUOOpETEHNE OMbITa MO IJIAHUPOBAHUIO, OPraHU3allMd U MPOBEICHUIO YUYEHHYECKHX
HKCIIEPUMEHTOB, yMEHUE HAOIIOAATh 32 XOJIOM MPOLIECCa, CAMOCTOSITEIBHO IPOTrHO3UPOBATH €TI0
pe3ynbTaT, (GopMynHpoBaTh 0OOOIIEHHS M BBIBOJABI MO pe3ysibTaTaM MHPOBEAEHHOIO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

PatGora ¢ undopmaunmeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATH U MHTEPIPETUPOBATH HH(DOPMALIHIO PA3IUYHBIX BUJIOB
1 (hopM npeAcTaBIeHUS, TOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HaAYyYHO-TIOMYJIIpHAs JUTepaTypa
XMMHUYECKOTO COJIepKaHUs, CIpaBOYHbIE TMOCOOMs, pecypchl MHTepHeTa), KpUTHYECKU
OILICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHIO;

yYMEHHUE MPUMEHATh Pa3IMuHbIe METO/Ibl U 3aIpPOChl PU MOUCKE U 0TOOpe HH(pOpMALUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAUMBIX JIJISl BHITIOJTHEHHS y4EOHBIX M TTO3HABATENbHBIX 3a/1a4
OTpeNIeNIEHHOr0 THUIA, MPUOOpETEeHHE OmbITa B OOJACTH MCIOJIB30BaHUA HMH(OPMAIIMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJIOTHU, OBJIaJCHUE KYJIbTYpPOi aKTUBHOT'O MCIOJIb30BaHUS PA3ITMYHbIX
MOUCKOBBIX CHCTEM, CaMOCTOSITEILHO BBIOMpAaTh ONTUMAJbHYIO (DOpMY TpenCTaBICHUS
uH(pOpMallMl U WUIIOCTPUPOBATh pelllaeMble 3a/ladll HECJIOKHBIMU CXEMaMH, JuarpamMMami,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;



YMEHHE HCIOJIb30BaTh U AaHAJU3UPOBAaTh B IMpolecce y4eOHOW U HCCleA0BaTEIbCKOM
JESTEIILHOCTH NH(POPMAITUIO O BIIUSHUU MPOMBIIITIEHHOCTH, CETHCKOTO X03SCTBA ¥ TPAHCIIOPTA
Ha COCTOSIHME OKPYXKAroIIe MPUPOIHON CPEeIbl.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHHSI 33]1aBaTh BOIIPOCHI (B XOJI€ JUAIIOTA U (K ) JUCKYCCHH) TIO CYIIECTBY 00CYKIaeMOn
TeMBI, POPMYIUPOBATH CBOU MPEI0KEHHUSI OTHOCUTENIBHO BBIMOIHEHUSI TPEIOKEHHON 3a/1a4U;

YMEHUS IPE/ICTABIIATD MOJYYECHHBIE PE3YJIbTAThl TO3HABATEILHOM JIEITEIbHOCTU B YCTHBIX U
MUCHbMEHHBIX TEKCTaxX; JeJlaTh IPE3CHTALUI0 PEe3yJIbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
HKCIepUMEHTa (J1TaOOpaTOPHOTO OIBITA, JIAOOPATOPHOW PadOTHI MO MCCIEJOBAHUIO CBOWCTB
BEIIIECTB, YY€OHOTO MTPOCKTA);

YMEHHSI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW IMO3HABATEIHHOU U
HCCJIEIOBATENLCKOM AESITENFHOCTU MPH PEUICHHH BO3HHUKAIOUIMX MPOOJEM Ha OCHOBE Y4ETa
O0IIMX WHTEPECOB W COTJIACOBAHMS IMO3HMIMN (0OCYXJICHHS, OOMEH MHEHUSMHU, «MO3TOBBIC
HITYPMBI», KOOPJUHAIIMS COBMECTHBIX ACHCTBUIA, OpeieNieHue KPUTEPUEB MO OIIEHKE KayecTBa
BBITIOJIHEHHOU pabOThI U IpyTrue).

PeryasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIe T1eiiCTBUS:

YMEHHE CaMOCTOSITENIbHO OMPENENATh IeNd ACSTeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIAT,
KOHTPOJIMPOBATh M TPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JCSITEIHLHOCTH, BHIOMPATH
HaubOonee dddekTuBHbIE CMOCOObl pemeHuss Y4eOHbIX U IO3HaBaTeNbHBIX — 3ajad,
CaMOCTOATENIBHO COCTABJIATh MU KOPPEKTUPOBATH MPEJIOKEHHBINA AITOPUTM JIECHCTBUU IIPU
BBIMIOJTHEHUH 3a/JlaHUl ¢ y4€TOM IMIOJIy4eHHUS HOBBIX 3HAHUH 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX M PEAKIIHsIX, OIICHUBATh COOTBETCTBHE TOJYYCHHOTO Pe3y/IbTaTa 3asBICHHON LIEJIH,
YMEHHE HCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEAJIaraeéMble B YCIOBUU 3a/IaHUH.

IMPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX pPE3ylbTaTOB IO OCBOEHHUIO O0S3aTEIBHOIO COZAEp KaHU,
YCTQHOBJICHHOTO JaHHON (enepaibHOM pabodeld MporpaMMoi, BBIACISAIOT: OCBOEHHBIE
0o0y4arolMMHUCS HayyHble 3HAHMS, YMEHHMS M CIOCOObI JEeHCTBUM, crneuuduueckue yis
npeaMeTHOW o0nacTu «XuMHs», BHJBI JESITEIbHOCTH IO IMOJYYEHHIO HOBOT'O 3HAHMS, €ro
MHTEPIIPETAlNN, TPEOOPA30BAHUIO U IPUMEHEHHIO B PA3JINYHBIX YU€OHBIX M HOBBIX CUTYaIUsX.

K xoH1y o6yueHus B 9 kjacce rnpeiMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPAKaTh
c(OPMHPOBAHHOCTh y O0YYAIOIUXCSI YMEHHUI:

pPacKpbIBaTh CMbICII OCHOBHBIX XUMHUUYECKUX MOHATHIN: XUMUYECKUHN AJIEMEHT, aTOM, MOJIEKYJIa,
VOH, KaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, BAJICHTHOCTD,
AIEKTPOOTPUIATENBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas pEAKIIHsl, XUMUYECKas CBSI3b,
TEII0BOM d(PPEKT peakinu, MOJb, MOJISIPHBII 00BbEM, PACTBOP, DIIEKTPOIUTHI, HEAIEKTPOIUTHI,
ANEKTPOIUTUYECKAS TUCCOIUAITNS, PEAKIINA HOHHOTO OOMEHa, KaTan3aTop, XUMHIECKOe
paBHOBecHe, 00paTUMbIE 1 HEOOpATUMBIE PEAKINH, OKUCIUTEIFHO-BOCCTAHOBUTEIHHBIC
peaKru, OKUCIUTEb, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJICHUE, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XMMHUECKas CBS3b (KOBAJICHTHASI, MOHHASI, METAITUYECKAas ), KpUCTAILITMYECKAs
pemeéTka, KOppo3us METAIOB, CIUIABBI, CKOPOCTh XMMHUYECKON pEaKIIMH, MPEIETbHO
nonyctumas koHueHntpamus [1/1K Bemectsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUN U IPUMEHSTh 3TU MOHITHUS MIPU
OINMCAHUM BEILLECTB U UX NPEBPALICHUI;

HCITOJTH30BaTh XUMUYECKYIO CHMBOJIUKY JJISI COCTaBIIEHUs (POPMYJII BEIIECTB U YpaBHEHUI
XAMHYECKUX PEAKIIUN;

ONPEAENATh BAJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUUYECKUX JIEMEHTOB B COSUHEHUSX
Pa3JIMYHOr0 COCTaBa, MPUHAJICKHOCTh BELIECTB K ONPEAEIEHHOMY KJIACCy COEAMHEHUN 110



bopmynaM, BUI XUMUYECKOH CBSI3U (KOBAJIEHTHAs, HOHHAsI, METAJUINYECKAsl) B HEOPIrAaHUYECKUX
COCIMHEHUSIX, 3aps]l HOHA [0 XUMHUYECKOU (hopMyJie, XapaKTep Cpe/ibl B BOAHBIX PacTBOpax
HEOPraHMYECKUX COEUHEHUH, TUI KPUCTAJUINYECKOHN PeIETKH KOHKPETHOTO BELECTBA;
packpsiBaTh cMbIch [lepuoanueckoro 3akona /. 1. MenneneeBa u 1eMOHCTPUPOBATH €TI0
IIOHMMaHHMeE: ONUCHIBATh U XapaKTepru30BaTh TabanuHyto hopmy [lepuoanyeckoit cuctemMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jinyaTh MOHATHUS «TJIaBHAsI MOATPYIIa (A-TpyIa)» U «I10004YHas
noarpynna (b-rpymnna)», Manble u 60bILIME IEPUO/IBI, COOTHOCUTH 0003HAYEHHUSI, KOTOpPbIE
UMEIOTCS B IEPUOIUYECKOM TabIuIle, C YUCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsijl Apa, 00LIee YMCIIO0 JIEKTPOHOB U pacpeaeeHue ux
IO AJIEKTPOHHBIM CIIOSIM), OOBSCHITH O0IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB AJIEMEHTOB
U UX COEIMHEHMH B IpejiesiaX MaJlblX MEePHOJIOB U IMNIABHBIX HOATPYII ¢ YYETOM CTPOEHHS UX
aTOMOB;

KJIaccu(puIUpOBaTh XMMUYECKHUE 3JIEMEHThI, HEOPraHMUECKUE BELIECTBA, XUMUUECKUE PEaKIH
(110 YUCITy ¥ COCTaBY yYacTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEINIOBOMY 3P HEKTy, 10
U3MEHEHUIO CTETIeHEe OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

XapaKkTepru30BaTh (OMMCHIBATH) OOIIHME U CTICHU(PUIECCKUE XUMHUUECKUE CBOUCTBA MTPOCTHIX U
CJIO’KHBIX BEILECTB, MOATBEPK/1asi ONMCAHKUE IPUMEPAMH MOJIEKYJIIPHBIX U HIOHHBIX YpaBHEHUN
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUil;

COCTABJIATh YPABHEHUS 3JICKTPOJIUTUUECKON JUCCOLMALIMHI KUCIIOT, LeJIoueii U coJiel, OIHbIE U
COKpaIEHHBIE YPAaBHEHUS PEAKIMI HOHHOIO 0OMEHA, ypaBHEHUS PEAaKIMM, TOITBEPKIAIOIINX
CYIIECTBOBaHHME I'€HETHUECKON CBA3U MEXK/Y BEIECTBAMU PA3JIMYHbIX KIIACCOB;

PacKpbIBATh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA TOCPEACTBOM COCTABICHUS
3JIEKTPOHHOTO OajlaHca 3TUX PEaKIIMA;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3SMOYKHOCTH ITPOTEKAHUS
XUMHUYECKHX MPEBPALICHUN B PA3IMUHBIX YCIOBHSIX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BEHIECTB, MACCOBYIO JIOJIO
XMMHUYECKOT'0 3JIEMEHTA 10 (GopMyIie COEMHEHNUS, MACCOBYIO JIOJIFO BEIIECTBA B pacTBOPE,
MPOBOAMTH PAcU€Thl 0 YPABHEHUIO XUMUYECKON PEAKIUH;

co0JII0/1aTh MpaBHJiIa MOJIb30BAaHUS XUMUUYECKON TIOCYI0N U TaOOpaTOPHBIM 000PYA0BaHHEM, a
TaK)Ke IpaBUiIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSMHU MO BBIITOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB MO MOJYYSHHIO U COOMPAHHIO ra3000pa3HbIX BEIECTB
(aMMHMaKa ¥ yTIeKuciIoro rasa);

IIPOBOAMTD PEAKLIUH, TOATBEPKIAIOIINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEILECTB!
pacrno3HaBaTh ONBITHBIM IIYTEM XJIOPHUA-, OpOMUI-, HOAUI-, KapOoHaT-, pocdat-, cUIMKaT-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS U MOHBI N3yYEHHBIX METAJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

IIPUMEHSTH OCHOBHBIE ONIEPALIMY MBICIUTEIBHON IEATENbHOCTH — aHAIN3 U CUHTE3, CPABHEHHUE,
0000111eHIEe, CHCTEMATH3AIUIO, BBISBIEHUE IPUYNHHO-CIIEICTBEHHBIX CBS3EH — JUIsl U3yUECHHUS
CBOICTB BEILIECTB U XUMUYECKUX PEAKLIUH, €CTECTBEHHO-HAYYHbIE METOAbI IIO3HAHMS —
HaOJII0/ICHUE, U3MEPEHHE, MOJICTUPOBAHUE, SKCIIEPUMEHT (PEeabHbIA U MBICIICHHBIH)



TEMATHUYECKOE INTAHUPOBAHHUE 9.2 KIIACC

Ne HammenoBanue pa3zaenoB 1 TeM MPOTrpaMMBbI KonnyectBo yacos OnektpoHHbIE (TU(POBHIE)
/o Bcero KonrtponbHeie [IpakTudeckue o0Opa3oBaTebHbIE PeCypChl
paboTHI paboTHI
Paznen 1. BemmecTBo M XMMHUYeCKHE PeaKIUM
1.1 | [NoBTopenue u yriyOieHne 3HAHUI OCHOBHBIX pa3/elioB Kypca 3 1 Bu6mmoreka [IOK
9.1 kmacca https://m.edso0.ru/7f41a636
Paszpnen 2. HemeTasibl U MX COeIMHEHUS
2.1 | Obmas xapaKTepUCTHKA XUMHUYECKUX JIEMEHTOB V A-TPYIIIIHL. 13 1 1 bubmmoreka [HOK
A3sor, hochop u uX coeTMHEeHHS https://m.edso00.ru/7f41a636
2.2 | OOmas xapakTeprcTUKa XUMUIECKUX 1eMeHTOB [V A-rpymnmbl. 10 1 3 Bu6mmoreka [IOK
Vriepon v KpEMHHIN U UX COCAMHCHUS https://m.edso0.ru/7f41a636
Paznen 3. Metasbl M ux coennHenns. [leppoHayajibHble cBeJleHUsl 00 OPraHMYecKoi XUMHH
3.1 OO61re cBOKWCTBAa METAJIOB 5 bubmuorexa [IOK
https://m.edso0.ru/7f41a636
3.2 Baxneiimme MeTayuisl 1 UX COSIUHEHUS 18 1 1 Bubnmnorexa [JOK
https://m.edsoo.ru/7f41a636
3.3 Oprannyeckast XuMus 15
Pa3znen 4. Xumus U okpyskaonias cpeaa
4.1 | BemecTBa 1 MaTepHalibl B )KU3HHU YeIOBEKa 4 bu6muotexa LIOK
https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
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INOYPOYHOE IVIAHUPOBAHHUE 9.2 KJIACC

No Tema ypoxka KonnuectBo yacoB DIIEeKTpOHHBIE IU(PPOBHIC
/1 Bcero | Konrponbn | [IpakTuy 00pa3oBaTeNbHBIC PECYPCHI
bI€ pabOTHI €CKHe
paboThI
1 BBoanbiii nHCTpYKTaX 10 TexHHKe O€30MacHOCTH. 1 bubnuorexa [IOK
[Meproanveckuii 3aK0H U MIEPHOANIECKAs CUCTEMA https://m.edsoo.ru/00adb59e
xuMmuueckux aneMeHToB J[.M.Menneneesa.
2 DNEKTPOIUTUYECKAS AUCCOLUALIMS. 1 Bbu6moreka [JOK
https://m.edsoo.ru/00adb6b6
3 ['enetnyeckas cBs3b, pelieHre ypaBHeHuid. BxoaHas 1 1 bubmmoreka [JOK
KOHTPOJIbHAsI paboTa https://m.edsoo.ru/00adb7e2
4 OO01as xapakTepuCcTHKa 3JIEMEHTOB TJIABHOM MOATPYIIbl V 1 bubnnorexa [JOK
rpynibl. [Tonoxenue azora u ¢pocdopa B I1.C.. https://m.edsoo.ru/00adbac6
5 A30T. dusnueckue, XUMHYECKHIE CBOMCTBA. 1 bubmuoreka [IOK
https://m.edso0.ru/00adf306
6 AMMUak, ero puznyecKrue 1 XUMHUYECKHE CBONCTBA, 1 bu6nmorexa LIOK
MOJyYeHHE U TPUMEHEHHUE. https://m.edsoo.ru/00adbcb0
7 IIpakTuyeckas padora Ne 1 «Ilonyyenne ammuaka u 1 1 bubnmnorexa [JOK
OTIBITHI C HUMY. https://m.edsoo.ru/00adbe9a
8 A3OTHAas KUCOTa, €€ (Pu3nUecKre U XUMUYECKHE CBOMCTBA 1 bubnmorexa LIOK
https://m.edsoo.ru/00adc28c
9 Oxcup azora(Il), okcup azora(IV). 1 bubnmnorexa [JOK
https://m.edsoo.ru/00adcade
10 | Conm amMmMoHUS 1 bubnuotexa [JOK
https://m.edsoo.ru/00adcd68
11 | Ucnonb30BaHME HUTPATOB U COJIEH aMMOHHMSI B KAUe€CTBE 1 bu6muoreka [JOK
MUHEPAIbHBIX YA0OpEHH. https://m.edsoo.ru/00add448
12 | Xumudeckoe 3arpsisHEHHE OKPYIKaroIIel CpeIbl 1 bu6muoreka [JOK
COCTMHEHUSIMH a30Ta https://m.edsoo.ru/00add5d8
13 | docdop, croiicTBa Pocdopa, aITOTPOIHS €TO. 1 bu6muoreka [JOK

https://m.edsoo.ru/00add8b?2
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14 | Okcun docdopa(V),oprodochopnas kuciora opropocdarsr. bubmmoreka [JOK
https://m.edsoo.ru/00add9d4
15 | Ucnonbs3oBanue pocdaroB B KaueCcTBE MUHEPAITBHBIX Bu6muotexa [JOK
https://m.edsoo.ru/00addd12
16 | 3arps3HeHue npupoIHOI cpebl pochaTtamu bubmmoreka [JOK
https://m.edsoo.ru/00addbfa
17 | Yruepon, pacnpocTpaHeHUE B IPUPOE, PU3NUECKUE U bubmmoreka [JOK
XMMHAYECKHE CBOMCTBA AJUIOTPOIHBIE MOIU(PHKAIIMN https://m.edsoo.ru/00addecO
yriaepoja.
18 XHUMHUYECKHUE CBOICTBA yriepoaa bu6nmorexa LIOK
https://m.edsoo.ru/00addfe2
19 | Okcunsl yriepoja, ux Gpu3nyecKrue 1 XMMUIECKHE CBOHCTBA. Bbu6moreka [JOK
https://m.edsoo.ru/00ade104
20 | Dkosormueckre MpoOIEMBbI, CBSI3aHHBIC C OKCHUIOM YTIIepoaa bubmmorexa [JOK
(V) https://m.edsoo.ru/00ade348
21 | YrombHas KHCIIOTa U €€ COJIH. bu6anoreka LIOK
https://m.edsoo.ru/00ade488
22 | lIpakTunyeckasn padora Ne 2 «ITonydeHue yrIIEKUCIOTO bubmuoreka [JOK
raza. KauectBeHHas peakiys Ha KapOOHAT —HOHY https://m.edsoo.ru/00ade64a
23 | KpemHuit u ero coeiuHEeHUs bubmuoreka [IOK
https://m.edsoo.ru/00ade64a
24 | IlpakTnyeckasi padora Ne 3. Pemenue bubmuoteka [IOK
IKCIIEPUMEHTANIBHBIX 337134 1Mo TeMe «BaxkHeiiime https://m.edsoo.ru/00ade802
HEMETAJIJIBl U UX COCTMHEHUS
25 | [loBTopenue, 0606menne Tembl «HemeTrammbn)
26 KountpoabsHnas padora Ne 2 no teme «Baxueiine bubnunorexa LIOK
HEMETAJUIBI U UX COCOUHEHUS https://m.edsoo.ru/00adea28
27 | OGmias XxapaKTepUCTUKA XUMHUYECKUX IJIEMEHTOB — bubnuotexa [JOK
METAJIJIOB. https://m.edsoo.ru/00adec8a
28 | Haxoxnenue MeTasioB B IpUpoOJIe M 00IIMe CIOCOObI UX bu6muoreka [IOK
MOJTyYCHHUS. https://m.edsoo.ru/00adec8a
29 | Merammmueckas CBs3b, METALTHYECKAS KPUCTAITHYECKAS bubanoreka LJOK

peuieTka. PU3MYECKUE CBOMCTBA METAJIOB.

https://m.edsoo.ru/00adeea6
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30 | XuMHUECKHE CBOMCTBA METAJNIOB. Psij1 HanpsKeHUH. Bu6mmoteka [JOK
https://m.edsoo.ru/00adf004
31 | BeruucneHwus mo ypaBHEHHSIM XUMUYECKHUX PEaKIUii, eCliu Bu6muotexa [JOK
OJIMH U3 PEarcHTOB COAEPKUT nmpumecu. [ToHsTHE 0 https://m.edsoo.ru/00adf306
KOPPO3UH METAIIJIOB
32 | llemouHble METAILIBI bub6nmmoreka [IOK
https://m.edsoo.ru/00adf306
33 OKcuIbI M TUAPOKCUIBI HATPUS U KaJIUSI bu6nmorexa LIOK
https://m.edso0.ru/00adf306
34 | lllemoyHO3eMEIIbHBIC METAJUIBI — KAJIbIIUNA U MarHUi bubnuoreka [{OK
https://m.edso0.ru/00adf306
35 | BaxHeliye COCTMHCHUS KaIbIIHs bubnuorexa [{OK
https://m.edsoo.ru/00adf518
36 | O6oOmIEeHre U CUCTEeMaTH3alisl 3HAHHUHA bubnuorexa [{OK
https://m.edsoo.ru/00adf306
37 XKéctkocTh BOMIBI M CTIOCOOBI €€ YCTPaHEeHHS bubmuoreka [IOK
https://m.edsoo.ru/00adf306
38 | IpakTuueckasi padora Ne 410 reme "YKECTKOCTL BOJIBI U bubmuoreka [IOK
METOJIbI €€ ycTpaHeHus " https://m.edsoo.ru/00adf306
39 | AJTIOMHHMIA.. bubmuorexa [JOK
https://m.edsoo.ru/00adf68a
40 | AmdoTtepHBIe CBOWCTBA OKCH/IA ATTFOMUHHUS bubmuoreka [IOK
https://m.edsoo.ru/00adfc20
41 | XKeneso. bubnunorexa LIOK
https://m.edso0.ru/00adf306
42 | Okcuapl, ruapokcusl v conu xenesa (1) u xenesa (1) bubnmnoreka [JOK
https://m.edsoo.ru/00adfd9c
43 | O6obmIeHue U cucTeMaTH3aIus 3HaHUu’
44 | Ilpaktuyeckas: padora Ne 5. Penienue bubmuoreka [JOK
AKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «BaskHel e MeTaisl https://m.edsoo.ru/00adfebe
Y UX COCJIMHEHUSD)
45 | BpluucieHus 1o ypaBHEHUSIM XUMHUYECKUX PEeaKLUH, eciu bubmuoreka [IOK

OJVH U3 pCarcHTOB JIaH B M30BITKE UITH COJACPKUT NPUMECHU

https://m.edsoo.ru/00ae006¢
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46 | BpruucieHuss MaccoBOH J10JIM BBIXOJIa MPOAYKTA PEaKIHH Bu6mmoteka [JOK
https://m.edsoo.ru/00ae027e
47 | O0oO0IIeHHE U CUCTeMAaTH3alUs 3SHAaHUIH bubnnorexa [{OK
https://m.edsoo.ru/00ae054e
48 | O0oO0IIeHHE U CUCTeMAaTH3allus 3SHAaHUI bubnuorexa [JOK
https://m.edsoo.ru/00ae080a
49 | KonutpoibHas pa6ora Ne3 «BakHeHIIIHEe METAITBI H HX bubnmnorexka HOK
COCIMHCHUSY. https://m.edsoo.ru/00ae0bf2
50 | Opranmueckas xumusl. [lepBoHaYaIbHEBIC CBEICHUS O bubmuorexa [IOK
CTPOCHHH OPraHUYECKUX BEIIECTB. https://m.edsoo.ru/00ae0e18
51 | OcHOBHBIE T0JIOKEHUS TEOPUU CTPOEHMSI OPraHUUECKUX bubnmnorexka HOK
coenuHeHuii A. M. byrieposa. https://m.edsoo.ru/00ae103e
52 | U3omepust. bubnmnorexka HOK
https://m.edsoo.ru/00ae1156
53 | YopomenHas kinaccuukamys OpraHndecKuxX COeTNHECHUH. bubnmoreka [JOK
Tect. https://m.edso0.ru/00ae1156
54 | [IpenenbHble yraeBoAOpPOaAbl. MeTaH, TaH. PU3NUECKHE U bubnuotexa [JOK
XUMHYeckue cBoicTBa. [IpuMeneHue. https://m.edsoo.ru/00ae1278
55 | HempenenbHbie yraeBogopoabl. DTuiieH. Ou3nueckue u bubnuotexa [JOK
XUMHYeckue cBoicTBa. [IpuMeneHue. https://m.edsoo.ru/00ae14b2
56 | AmeruieH. /IueHOBBIE YTIIEBOIOPOIBI. bubnuotexa [JOK
https://m.edsoo.ru/00ae14b2
57 | IloHsATHE O IMKINYECKUX YTIEBOAOPOAAX. bu6muoreka [JOK
https://m.edsoo.ru/00ae15e8
58 | IlpupoaHble HCTOYHUKH yriaeBoAopoaoB. Tect bubnuoreka [IOK
«¥YT1J1eBOIOPOABI». https://m.edsoo.ru/00ae15e8
59 OnnoatoMHble cUpThl. MeTaHoi1. DTaHOoI. bubnunorexa LIOK
®du3nonoruyeckoe AeHCTBHUE CTIUPTOB HA OPTaHH3M. https://m.edsoo.ru/00ae15e8
[TpumeHeHre. MHOTOaTOMHBIE CITUPTHI
60 | MypaBbHHAs U YKCyCHast KHCIIOTHI. [IpuMeHeHMe bubnuotexa [JOK
https://m.edsoo.ru/00ae1886
61 | KapOOHOBBIE KUCIIOTBI, JKHPHI bubnuotexa [JOK

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

62 | Ponb sxupoB B mporiiecce 0OMeHa BEIIeCTB B OpraHu3Me 1 Bu6mmoteka [JOK
https://m.edsoo.ru/00aelc64
63 | I'mroko3a, ppykroza. Caxaposa. Kpaxmain u nemntomnosa. 1 bubmmoreka [JOK
Haxosxaenue B mpupoze. buojgoruueckas poib. https://m.edsoo.ru/00aelc64
64 | AMHHOKHUCIIOTBI, OCJIKH . 1 bubnunorexa LIOK
https://m.edsoo.ru/00ae1d86
65 | BemectBa u Matepualibl B IOBCETHEBHOM KU3HU YETIOBEKA 1 bubmmoreka [JOK
Hrorosas KOHTpOJIbHAs paboTra https://m.edsoo.ru/00ae35e6
66 | Xummueckoe 3arpsi3HEHUE OKPYKAIOIIEH CPeIbI 1 bubmmoreka [JOK
https://m.edsoo.ru/00adf306
67 | Ponbk XuMuM B pelIeHUH YKOJIOTHYECKUX TTPOOIeM 1 bubnnoreka [JOK
https://m.edsoo.ru/00ae3de8
68 PesepBHblil ypok. O600111I€HNE U CHCTeMAaTHU3alHs 3HAHUMA 1 bu6nmorexa LIOK
https://m.edso0.ru/00ae1750
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM
OBPA3OBATEJBbHOM TIPOI'PAMMOBI

9 KVIACC

Kon

MPOBEPSIEMOT0
pe3yJabTara

1

11

1.2

1.3

1.4

IIpoBepsiemble mnpeAMeTHbIE Ppe3yJbTAThl OCBOEHHUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

Ilo Teme: «BemniecTBo 1 XUMHYECKast peaKnus»

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHUX IOHSTUH: pacTBOp,
ANEKTPOJIUTHI, HEIJIEKTPOJIUTHI, DJIEKTPOIUTHUECKAs UCCOLMALINSA,
peaKkMy HOHHOro OOMEHa, KaTajau3aTop, XMMUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIIbHBIE peaKiuu, OKHCIIUTEIb,
BOCCTAHOBUTENb, OKHUCICHHE M BOCCTAHOBJIEHUE, aJJIOTPOIIUS,
aMQOTepHOCTh, XUMHMYECKass CBA3b (KOBaJICHTHas, MOHHasd,
MeTaJlJIn4yecKasi), KpUCTaJUIMYeCKasi peli€rka, CIUIaBbl, CKOPOCTh
XUMUYECKOH peaKkuu

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHITHUH U
IIPUMEHSTH 3TH NOHSTHS IIPU ONUCAHUU BEILECTB U UX MPEBpaILEHUN

COCTaBJIATh YPABHEHMS DJIEKTPOIMTHYECKOM JUCCOLMALMU KHUCIIOT,
LIEJI0YEN U COJIEH, NOJIHBIE M COKPAIEHHBIE YPABHEHUS PEaKIUil
HMOHHOT0 OOMeHa

PAaCKpbIBATh CYIIHOCTH OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbBHBIX peaKI.[HI’I

MIOCPEACTBOM COCTaBIIEHUS AJIEKTPOHHOTO OajlaHCa 3TUX peaKLuit

1.5

MIPOBOJIUTH PACYETHI IT0 YPABHEHUIO XUMUYECKOMN pEeaKIIuu

2.1

2.2

ITo Temam: «HemeTayutbel M WX COeAWHEHUS» W «MeTamnsl M HX

COCOAUHCHUA»

XapaKkTepU30BaTh (OMHUCHIBATh) OOIIME M CHEHUPUISCKUEC XUMHUYECKHE
CBOMCTBA MPOCTBIX U CJIOXHBIX BEIIECTB, MOATBEPK/Iast ONHUCAHUE
npuMepamMu MOJICKYJISIPHBIX u HMOHHBIX ypaBHEHUH

COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKuHﬁ

COCTaBJISITb YpaBHCHUSA peaKuHﬁ, MOATBCPKAAOIMINUX CYHIECCTBOBAHUC

TCHETHYCCKOM CBS3U MCXKIY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IIPOTHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOCHHA,
BO3MOKHOCTH IPOTEKAHNS XUMUYECKUX IIPEBPALLECHUN B Pa3IUYHBIX

YCIOBUSAX




2.4

CleloBaTh  NpaBWIaM  MOJIb30BAaHUS XUMHUYECKOW TMOCYAOM |
1abopaTopHBIM 000PYIOBaHHEM, a TaKXKe MpaBWJIaM OOpaIeHUs C
BEILIECTBAMH B COOTBETCTBUU C HHCTPYKLMSIMHU IO BBIOJHEHUIO
71a00PaTOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHUIO U COOMpPAHUIO

ra3000pa3HbIX BEHIECTB (aAMMHUAKA U YTIIEKUCIIOTrO ra3a)

2.5

IIPOBOJUTH  PEAKUUH, IOATBEPKIAIOIIME KAa4eCTBEHHBIM COCTaB
pa3UYHBIX BEIICCTB: PACHO3HABATh OMNBITHBIM IYTEM XJIOPHI-,
Opomua, woauna, kapOonar, Qocdar, cunmmkar, Ccyibdar,
THPOKCH/IMOHBI, KATHOHBI aMMOHHSI, HOHBI M3YYE€HHBIX METAJIOB,

IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTAHUYECKUX BELIECTB

[To Teme: «XuMHS U OKpY’KarOLLAsl Cpeay

3.1

3.2

pacKpbIBaTh CMBICI OCHOBHBIX xumudeckux nonstui: [IJIK BemecTsa;

KOppo3us MCTAJLJIOB

MIPUMEHATHh OCHOBHBIE OTIEPAIIH MBICIIUTEIILHOMN JIEATETbHOCTH — aHAJIN3
W CHUHTE3, CpaBHEHHE, 00OOIICHHE, CHCTEMATH3allui0, BBISBICHUE
MPUYMHHO-CIIECTBEHHBIX CBS3EH — ISl M3YYECHHsI CBOMCTB BEIIECTB
Y XUMHUYECKHX PEaKIuil; eCTECTBEHHOHAYYHbIE METOAbI MO3HAHUS —
HaOJII0IeHE, U3MEpPEHHE, MOJICIMPOBAHUE, SKCTIEPUMEHT

(peanbHBIN ¥ MBICIICHHBIH )

IIpoBepsieMblie 3jIEeMEHTBhI COACPKAHUSA

Kon
1

IIpoBepsieMbli 3J1EMEHT COACPKAHMUS

BemectBo n xummnueckas peakuus. [lopropenue

11

[Iepnoanueckuit 3akoH. Ilepumonnueckas cucrema XuMH4YecKux siemeHToB J[.M.

Menpeneena. CTpOeHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B H3MEHEHHHU CBOMCTB
XUMHUYCCKUX DJJIEMCHTOB IICPBLIX Tpex nepuoaoB, Kajluda, KaJlblUd W HX
COCIUHEHHI B COOTBETCTBHUU C IIOJ0XKEHHEM DJJIEMEHTOB B HepHOL[quCKOﬁ

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CTpoeHue BeniecTBa: BUAbI XUMUYECKON CBS3U. THUIBI KPUCTALTUYECKUX PEHIETOK,

3aBUCHMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOW PELIETKH U BUIA
xumuueckor cBs3u. Kilaccupukanuss M HOMEHKJIATypa HEOPraHMYeCKHX
BEIIECTB (MEXIyHapoaHas U TpUBHAJbHas). XUMUYECKUE CBOMCTBA BEIECTB,
OTHOCSIIIMXCSA K  Ppa3iIuM4HBIM  KJaccaM HEOPraHMYEeCKHMX COCIMHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNUYCCKUX BCILICCTB

1.3

Knaccudukanus XuMUYeCKMX peakuuii Mo pa3iuyHbBIM NpU3HAKaM (IO YHCIy U

COCTaBYy YyYacTBYIOIIMX B pPEaKIMHU BELIECTB, MO TEIUIOBOMY 3(QeKTy, Mo




W3MEHEHUIO CTETICHEeW OKUCIICHUS XUMUYECKHX 3JIEMEHTOB, 10 00paTUMOCTH, 110
y4acTUIO  Karajau3aTopa). OK30- M SHIOTEPMHYECKHE  PEaKIlHH,

TCPMOXUMHUYCCKUC YPABHCHHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOM pcakuuun

1.4

1.5

[lonsatne 00 OOpaTHMMBIX M HEOOpATHMBIX XHUMHYECKMX peakiusx. [lonarue o
TOMOTE€HHBIX U T€TepOreHHBIX peakuusx. [loHsATHe 0 XMMUYEeCKOM PaBHOBECHH.
@DakTopbl, BIUSIONIME HAa CKOPOCTh XHUMHYECKOW pPEaKIUU M IOJIOKEHUE

XUMHYCCKOI'0 paBHOBECHU

OKHUCINUTEIBHO-BOCCTAHOBUTEIIbHBIE peaKiuu, AJIEKTPOHHBII OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakiuu. CocTaBieHUE  ypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUMH C HCHOJIb30BAHUEM METOAA

AJIEKTPOHHOTO OajlaHca

1.6

Teopust 3NEKTPONIUTUYECKON AMCCOLMALMU. JIEKTPOJIUTHI M HEIJIEKTPOJIUTHL.
Karronbl, aHMOHBI. MeXaHU3M JUCCOIMAIIUN BEIIECTB C PAa3JIMYHBIMU BHJIAMHU
xuMuueckou cBsizu. Crenenp aucconuanuu. CribHbIC U C1a0ble SJIEKTPOJIUTHI.
Peakiiun moHHOro oOmeHa. YCIIOBHUS MPOTEKAHHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHBIE MOHHBIE YpaBHEHHUs peakuuii. CBOICTBa KHUCIOT,
OCHOBaHWUH M COJiIeH B CBETE€ TMPEJACTAaBICHUH 00 SIEKTPOIUTHICCKOU

nucconuanuu. KauecTBeHHbIe peakiny Ha HOHBL. [loHsATHE O THIpOIM3e conei

1.7

XUMUYECKUN OKCIEPUMEHT: O3HAKOMJICHHE C MOJEISMU KPHUCTaJUNIMYECKUX
pEelmETOK HEOPraHWYECKUX BELIECTB — METAJUIOB W HEMeTauloB (Tpaduta u
anMasa), CIOKHBIX BEIIECTB (XJIOpUJa HATpPHUA); UCCIENOBAHUE 3aBHCHUMOCTH
CKOPOCTHM XUMHUYECKOW pEaKIMH OT BO3JEHUCTBUS PA3JINYHBIX (PaKTOPOB;
UCCIIEIOBAHUE  DJIEKTPONMPOBOJAHOCTH  pPacTBOPOB  BEHIECTB,  IMpolecca
JUCCOLMAIIMU  KUCJIOT, IIelodell W cojiedl  (BO3MOXHO HCITOJIb30BaHUE
BUJICOMATEPHAIOB); MPOBEICHHUE OMBITOB, WUIIOCTPUPYIONINX MPU3HAKU
MPOTEKAHUs peaKIuii HOHHOTO oOMeHa (00pa3oBaHMe Oca/iKa, BBIJCIICHHUE Ta3a,
o0Opa3oBaHNe BObl); OMBITOB, WIUTFOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakiuil (ropeHue, peakiuy pa3ioKeHHUs, COeIUHEHNs);
pacro3HaBaHHE HEOPTaHUYECKHUX BEIIECTB C TTOMOIIBIO KaYeCTBEHHBIX peaKInii

Ha UOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramisr 1 ux COCINHCHUA

2.1

OO6mas xapakTepucTHka rajoreHoB. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE
crenieHn okucieHus. CTpoeHne U (pu3MUecKkre CBOMCTBA MPOCTHIX BELIECTB —
rajoreHoB. XMMHYECKHE CBOWCTBA Ha TpUMEpe Xjopa (B3auMOICHCTBUE C
MeTaJlJlaMH, HeMeTajlaMH, mienodamu). Xiopoogopon. CoussHasg KHUCIOTa,

XMMHYECKHE CBOWMCTBA, TMOJIydeHHE, NpuMeHeHue. JleiicTBue xjaopa U




2.2

XJIOPOBOJIOPO/IA HA OpraHu3M 4YeloBeKa. BaxHelline XJIOpUIbl H HUX

HaXOXXICHUEC B IIPUPOAC

O6mas xapakrepuctuka 31eMeHToB VIA-rpymmbl. OcCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHbIe CTeTeHU okucienus. Ctpoenue u (pu3nYecKre CBOWCTBA MPOCTHIX
BEIIECTB — KUCIOPO/Ia U Cephl. AJITIOTPOITHbIE MOIU(UKALIMY KUCIOPO/A U CEPBI.
Xumuyeckue cBoiictBa cepbl. CepoBojopoj, cTpoeHme, (U3HYECKHe |
XUMUYECKHE CBOKMCTBA. OKCUIBI CEPBI KAK IIPEICTABUTENHN KUCIOTHBIX OKCHUJIOB.
CepHast kuciorta, (U3HUECKHEe U XUMHUYECKHE CBoiicTBa (oOmue Kak
MpEJICTaBUTEN KJlacca KHUCIOT M crenupuyeckue). XUMUUYECKHe peakiuu,
JeKallie B OCHOBE MPOMBIIIJICHHOTO CIIOCO0a IMOIyYeHHsI CEPHON KHCIIOTHI.
[Tpumenenue. Conu cepHOM KUCIOTHI, KAUECTBEHHAs peaKIysl Ha CylIb(aT-HOH.
Haxoxnenue cepbl 1 €€ COCIMHEHMI B Ipupoje. XHUMHUYECKOE 3arpsi3HCHHE
OKpYKarollel cpeabl COeNUHEHUSMU cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE

BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IIPEIOTBPALICHUS

2.3

OO6mas xapakTepuctuka 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble CTENEHU OKUCIEHUsA. A30T, paclpocTpaHEHHE B IPUPOJE,
¢uznueckue u xuMudeckue cBoiictBa. Kpyrosopor azora B npupojae. AMMHAK,
ero (u3uMyecKkue M XUMHMUYECKHE CBOICTBa, MoiydyeHue u npumenenue. Conu
aMMOHUSL, UX (PU3HUECKHUE U XUMUYECKHE CBOMCTBA, TpuMeHeHne. KauecTBeHHas
peakiys Ha MOHbI aMMOHHUA. A30THasi KUCIOTa, e€ MolydeHue, Gpusnueckue u
XUMHYECKHE CBOWCTBa (00LIME KakK MpeJICTaBUTENs Kiacca KHUCIOT U
cneunduyeckue). Mcrnonp3oBaHe HUTPATOB W COJEH aMMOHHS B KayecTBe
MUHEPATIBHBIX YAOOpeHH. XUMHUYECKOe 3arps3HEHHE OKpYKarolled cpeibl
COEMHEHUSIMH a30Ta (KHUCIOTHBIE MOXKJHM, 3arpsi3HEHHE BO3]yXa, MOYBBI U

BOJI0OEMOB)

2.4

®ocdop, amnorponHsle Momubukanuu ¢ochopa, duznyeckrue M XUMHUYECKHE
ceorictBa. Oxcua dochopa(V) um docdopHas kwuciora, ¢Gu3HUECKHEe W
XMMHUYECKHE CBOWCTBa, MoiydeHue. Mcmomb3zoBanue ¢ochaToB B KauecTBe

MUHEPATBHBIX YA0OpEeHU

2.5

O6mas xapakrepuctuka 31eMeHToB IV A-Tpymmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHbIE CTETEHU OKUCIEHUS. YTIEpoj, aIOTPONHbIE MOAU(DUKALNY,
pacrpocTpaHeHHe B TPHPOJE, (HU3MUECKHE ¥ XWMHYECKHE CBOWCTBA.
Ancop6uus. KpyroBopor yriepona B mnpupone. Oxcuusl yriaepoja, HX
busznyeckue W XUMHYECKHE CBOMCTBA, JACWCTBUE Ha >KUBbIE OPraHU3MBI,
NOJy4eHHE U TIPUMEHEHHE. DKOJIOTHYecKre Mpo0IeMbl, CBI3aHHBIE C OKCHUIOM
yraepona(lV); rumore3a riao0ambHOTO TOTEIUICHHWS KJMMaTa; MapHUKOBBIN

addekt. YronpHas KUCIOTa U €€ CONH, uX (PU3MUECKUE U XUMUYECKUE CBOMCTBA,




MOJIy4CHHUC HW TMPUMCHCHHC. KauecTBennas pCaKkiusga Ha Kap60HaT-I/IOHI>I.
Hcnons3oBanne Kap6OHaTOB B 6BITy, MCIUIHHE, IPOMBIIIJIICHHOCTHU U CEJIBCKOM

XO03SIUCTBE

2.6

HepBOHa‘-IaJIBHBIG MOHATHSA 00 OpPraHN4YC€CKUX BCIICCTBAX KaK O COCIAUHCHHIAX

yriepoja (MeraH, 3TaH, STHJEH, AalleTWIEH, 3TaHOJ, IJIMLEPUH, YKCYCHas
kucnora). Ux cocraB u xumuueckoe crtpoeHue. llonarue o Oumonormyecku
BA)XHBIX BEILLIECTBAX: KUPaX, OeNKax, yrIeBoAax — U UX POJIM B )KU3HU YeIIOBEKa.

MaTepI/IaJIBHOC CAUMHCTBO OPraHUYCCKUX U HCOPTAaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.7

2.8

Kpemnunii, ero gusnueckue u XMMHUYECKHE CBOWCTBA, MOJTYYEHUE U NPHUMEHEHHE.

Coenunenus kpemHHuss B mnpupone. OOmmMe mnpeacTaBieHus 00 OKcUae
kpeMuusi(1V) u kpemHueBoit kuciore. CHIMKAThI, UX UCIOJIH30BAHUE B OBITY,
MEAMIIMHE, TPOMBIIUICHHOCTH. BakHeline CTpoUTeNnbHble MaTepHallbl:
KepaMHrKa, CTEKJIO, LEeMEeHT, OeToH, xene300eToH. [IpoGiembr GezomacHOTO

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B MOBCEIHEBHOM KU3HU

XHUMUYECKUH OKCIICPUMCHT: H3YUCHUC 06pa3u0B HCOPraHUMYCCKUX BCHICCTB,

CBOMCTB COJIIHOM KHCIIOTBI; IIPOBEICHHE KAYECTBEHHBIX PEAKLUN HA XJIOPHUA-
WOHbl W HaONIOeHHE MPU3HAKOB HUX MPOTEKAHHUS; OIBITHI, OTpakarollue
¢u3nyecKkne U XUMUYECKHE CBOMCTBA raJIOTE€HOB M UX COEIUHEHHUH (BO3MOKHO
UCIOJIb30BaHUE BUECOMATEPHAJTIOB); O3HAKOMIIEHHE C 00Opa3laMu XJIOPUIOB
(ramoreHusI0B); O3HAKOMJIEHHE C oOpasllaMu cepbl u €€ COeAMHEHUSIMU
(BO3MOKHO HCIOJIb30BaHUE BHJEOMATEepHaloB); HaOMIOJeHUe mpolecca
oOyrauBaHuUsl caxapa IMoj JIeHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOW KHCIIOTBI;
U3y4yeHHEe XUMHUYECKUX CBOHCTB pa30aBIEHHOW CEPHOH KUCIIOTHI, IPOBEICHHE
KaueCTBEHHOW peakUMM Ha Ccynb(ar-uoH M HaOMIOJIeHHEe TMpU3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PM3NYECKUMHU CBOMCTBAMH a30Ta, Gocdopa U ux
COeMHEHUN (BO3MOXKHO HCIOJb30BAHUE BHIEOMATEpPHAIOB), oOpa3lamMu
a30THBIX U (PocOopHBIX yI0OpEeHHUit; TOTyIeHHE, COONpaHne, paclio3HABAaHUE U
W3Y4YEHHUE CBOMCTB aMMHAKa; IPOBEJEHUE KAueCTBEHHBIX pEaKLHUW Ha HOH
amMMOoHMST U (QochaT-MOH UM U3Y4YEHHE TMPU3HAKOB UX MPOTEKaHUS,
B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEbIO (BO3MOYKHO
HCIIOJIb30BaHUE BHUAEOMATEPUAJIOB); HU3YYEHHE MOJIENeH KpUCTAIITHYECKUX
pewméTok anmasa, rpadura, QyiepeHa; 03HaKOMJIEHHUE € TPOLIECCOM aACOPOIIH
pPacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTHUBOIa3a;
NoJy4eHue, COOMpaHue, paclio3HaBaHUE U U3YUYEHUE CBOWCTB YIJIEKHCIIOTO Tas3a;
IPOBE/ICHUE KAYECTBEHHBIX PEAKLIMI HAa KApOOHAT- U CUJIMKAT-UOHbI U U3y4YEHHUE

INPU3HAKOB MX IPOTEKAHMs; O3HAKOMIJIEHHE C NPOAYKIMEH CHIMKaTHON




3.1

3.2

IIPOMBILUIEHHOCTH;, PEILIEHUE YKCIIEPUMEHTAJIbHBIX 3a/]a4 10 TeMe «BakHeume

HEMECTAJIJIBI U UX COCAUHCHU S
MeTamisl ¥ BX COCIUHECHUA

OOmast XxapakTepucTUKa XMMUYECKHX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHMU UX
nosnoxenuss B [lepuoguueckoil cucreMe XUMHYECKUX anemeHToB 1.
Menneneesa u ctpoeHus aromoB. CTpoeHue MeTauioB. Merayumyeckas CBsizb U
METAJIMYECKasl ~ KPUCTAUIMYECKAss pPEIETKA.  DJIEKTPOXUMHUYECKUM  psl

HaHpH)KeHI/Iﬁ METAalJIOB

Ouznyeckue W XUMHUYECKHE CBOWCTBAa MeTauioB. OO0mue crnocoObl MOTy4YeHHUs
MeTasuioB. [loHsTHE O KOPPO3UU METAILIOB, OCHOBHBIE CIIOCOOBI 3aITUTHI UX OT
koppo3uu. CruiaBbl (CTajib, YyryH, JOPATIOMUHUN, OpPOH3a) U X TPUMEHEHHE B

OBITY U IPOMBIIIIIEHHOCTH

3.3

3.4

3.5

[[lemounble MeTayibl: ToJIOKeHHE B [lepuogumdeckoil cucTeMe XUMHUYECKHUX
sanemeHnToB .M. MeHneneeBa; CTpOCHHE UX aTOMOB; HaXOXIAEHUE B MPUPOJIE.
OuznyecKkue U XMMHUECKHEe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuasl 1
TUAPOKCUABI HATpusd MW KaJlvs. HpI/IMeHeHI/IC IMICJIOYHBIX MCTAJIJIOB U HUX

COCIMHEHUN

[IlenoyHoO3eMeENBHBIE METAJUIBI MAarHUKA U KaJbLWW: MOJIOXKeHHUE B [lepuoanyeckon
cucreme xuMmuueckux snmemeHToB /.M. MenneneeBa; cTpoeHHME HX aTOMOB;
HaxoxaeHue B npupone. dusznueckne U XMMHUYECKHE CBOMCTBA MarHus M
Kanblivs. BaxHelmme coenuHeHUs] Kaibliusg (OKCHUJ, THUJIPOKCHI, COJIN).

JKéctkocTh BOABI M CIIOCOOBI €€ yCTpaHEeHHUs

AmoMuHuii: nonoxenue B llepuonmyeckoil cucremMe XUMUYECKHX 3aemMeHToB J[.M.
MeHnneneeBa; CTpOEHHME aroMa; HaXOXACHHE B npupoae. Pusznyueckue u
XUMHUYECKHE CBOWMCTBA aMFOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIA ¥ THAPOKCUIA

AJIFOMUHUA

3.6

3.7

Kenezo: nonoxenue B Ileprnonndeckoi cucreme XuMHUecKux sieMeHtoB J[.H.
MeHnieneeBa; CTpOCHHE aToMa; HaxoXAeHue B mpupoae. Dusnueckue Hu
XUMHYECKHE CBOMCTBa >kene3a. Okcunpl, ruapokcuasl u conu xenesza(ll) u

xenesa(lll), ux cocras, cBOWCTBA U OTyUeHUE

XUMUYECKUH IKCTIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMi METAJIJIOB U CIUIaBOB, HX
(U3MYECKUMH CBOWCTBAMH; W3YYCHHE pPE3yJbTaTOB KOPPO3UU METAJIOB
(BO3MOXKHO HCITOIB30BaHUE BUJICOMATEPHAIIOB), ocoOeHHOCTEH
B3aMMOJICHCTBUS OKCHA KAJIBIIHS U HATPUS C BOJIOHM (BO3MOKHO HCIIOJIB30BaHUE
BUJIEOMATEPHUAIIOB); MCCIIEIOBAHUE CBOMCTB XKECTKOM BO/JIbI; MPOIECCa TOPEHUS

Kenesa B Kuciopone (BO3MOXKHO — HICTIOJIB30BaHHME — BHCOMATEPHAIIOB);




MPU3HAKOB MPOTEKAHUS KAYeCTBEHHBIX PEaKIMi HAa WOHBI (MarHus, KajbIus,
amoMuHus, 1uHKa, sxenesa(ll) u xenesa(lll), menu(ll); Habarogenue u onucanue
MPOIECCOB OKpAalIMBaHWS IUTAMEHW HWOHAMH HATpUs, Kauusd U KaJbIUsd
(BO3MOXKHO HCITOJIb30BaHHE BHJICOMATEPHAIIOB); HCCIIEJOBaHHE aM(OTEPHBIX
CBOWCTB THIPOKCHIA aJIOMHUHUS W THUAPOKCUAA IIMHKA; pEIICHUE

9KCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BajkHel e MeTauibl U UX COSIMHEHUSD)
4 XUMHUSA U OKpY>Karollas cpena

Hosrlie MaT€purajibl U TEXHOJIOI'NH. BCIHGCTB& M MaTCpuraibl B HOBCCI[HCBHOI‘/'I KHN3HU
41 YyelIOBeKa. XUMHSI U 30pPOBLEC. be3omacHoe HCIONB30BaHKHE BEIISCTB U
XUMHNYCCKUX peaKLII/Iﬁ B 6I>ITy. HepBa;I nmoMompb Ipu XUMHUYCCKUX OXKOrax H

OTpPaBJICHUSIX

OCHOBBI 9KOJIOTMUECKOW TPAMOTHOCTH. XMMHYECKOE 3arps3HEHUE OKpYKarolen
42 cpenbl [IJIK. Pons XxuMuM B pelIeHHH SKOJOTHYECKUX mpoosieM. [IpupoaHbie
' UCTOYHUKU YTJIEBOJOPOAOB (Yrojb, NPUPOJIHBIA ra3, HeTh), MPOIYKTHl HX
nepepaboTKU, UX POJIb B OBITY M MPOMBIIIIEHHOCTH

r XVUMUYECKUN SKCIIEPUMEHT: H3Y4YE€HHE O0pa3loB MaTepuanoB (CTEKJIO, CIUIABBI

MCTAJIJIOB, ITOJIMMCPHBIC MaTepI/IaJIBI)

YUYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLUECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIs1 YYEHUKA

O. C. I'abpuensn, U. I'. OctpoymoB C. A. CrnagkoB Yueounk Xumus 9 xiracc Mocksa [Ipocsernienne
2024r
METOANYECKUE MATEPHUAJIbI JUIS1 YYUTEJISA
0. C. T'aodpuensn, U. I'. Octpoymos C. A. CnankoB YueOnuk Xumus 9 kiacc Mocksa [1pocserienue
2024r
Pabouas rerpans
KoHTponsHO-H3MepHTeNIbHBIE MaTepHalibl. Xumus: 9 kiacc /

Cocrt. H.I1. Tpoeryoosa. — M.: BAKO, — 112 ¢. — (KouTposibHO-U3MepHuTeabHbie MaTepuaisl). [ISBN 978-
5-408-00244-3 TlocoOue COmEpPKUT TECTHI, CaMOCTOSTEIbHBIE M KOHTPOJBbHBIE pPabOTHI 0a30BOTO M
YCIIO)KHEHHOT'O YPOBHEH 10 XMUMHUU 1715 9 Kiacca.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET
bubnmnoreka L{OK https://m.edsoo.ru/00ae3f50

www.festival. 1 september.ru @ectuBanp negarorudeckux uiaeil «OTKPBHITHIN YPOK»

www. Pedsovet.ru Ypoku, KOHCTIEKTbI

Www/it-n.ru «CeTb TBOPYECKUX YUUTETCH»

www. edu — «Poccuiickoe oOpa3oBanue» DenepanbHbIi TOpTa
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