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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa 1Mo XMMHM Ha YPOBHE OCHOBHOTO OOIIETr0 OOpa3oBaHMsI COCTaBJCHA Ha
OCHOBE TpeOOBaHUM K Pe3yJIbTaTaM OCBOECHHSI OCHOBHOW OOpa3oBaTEIbHOW MpPOrpaMMbl
OCHOBHOTO 00111eT0 00pazoBanus, npejactaBieHHbx B PI'OC OOO, a Takke Ha OCHOBE
benepanbHOl paboyeil mporpaMMbl BOCIIUTAHUS U ¢ YYETOM KOHUEIMUUU MPENoIaBaHus
y4yeOHoro mpeamera «XuMus» B oOpa3oBaTelIbHBIX oOpraHusamnusx Poccuiickoit
denepauuu.

[Iporpamma 1o xumMuu Ja€T MpeACTaBICHUE O LENsIX, OOIIel cTpareruu o0ydeHus,
BOCITUTAHUS U Pa3BUTHsI OOYUYAIOIIMXCS CPEACTBAMU yUeOHOTO MIPEeIMETa, YCTaHABINBAET
00s13aTeIbHOE TPEIMETHOE COJEp)KaHue, IMPEeaycMaTpUBaeT paclpesiesieHHe €ero Io
KJIACCaM M CTPYKTYPHUPOBAHUE MO pa3jiesiaM U TeMaM NPOrpaMMbl 110 XUMHH, OIIPEAEISAET
KOJIMYECTBEHHBIE M KAYECTBEHHBIC XAPAKTEPUCTUKHU COJEPKAHUs, PEKOMEHAYEMYIO
MOCJIECIOBATEBHOCTh ~ M3YYEHUS  XHUMUA C  Y4ETOM  MEXKIPEAMETHBIX  H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH Yy4eOHOTO Ipoliecca, BO3PACTHBIX OCOOCHHOCTEH
oOy4Jaromuxcs, ONpeAessseT BO3MOKHOCTH MpeAMETa IJs pealu3aluuyd TpeOOBaHHMMA K
pe3ysbTaTaM OCBOECHMSI OCHOBHOW OOpa30oBaTENbHOW MPOrpaMMbl HA YPOBHE OCHOBHOI'O
oOuiero oOpa3zoBaHus, a Takke TpeOOBaHUI K pe3ysbTaraM OOy4eHUs XUMHUH Ha YPOBHE
Henel n3yyeHus: npeaMera U OCHOBHBIX BUAOB y4eOHO-MO3HABATEIbHOM AESITEIbHOCTU
00y4aromnierocst o OCBOEHUIO0 YYEOHOIO COACPIKAHUS.

3HaHWEe XUMHH CITY>KHUT OCHOBOHM M (pOpMUPOBaHUS MUPOBO33PEHUSI 00ydaromerocs,
€ro MpEICTABICHUNW O MaTepUaIbHOM €IMHCTBE MHPA, BaXHYI POJb HIPAIOT
dbopMmupyemMble XUMHUEH TPEJICTABICHUS O B3aUMOIIPEBPAIICHUSIX OHHEPTUU U 00
HBOJIIOLIMU BEIIECTB B MPUPOJE, O MYTAX PELICHUS INI0OATbHBIX MPOOJIEM YCTOMYUBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOW, IHUILEBOM MU IKOJIOTMYECKOU
6e3omacHOCTH, TPOOIIEM 31PaBOOXPAHCHHUS.

N3yuyeHnne xumuu:

CIIOCOOCTBYET peau3alii BO3MOXHOCTEH JUJIi CaMOpPa3BUTHUA M (POPMHUPOBAHUS
KYJbTYpbI IMYHOCTH, €€ 0011el U (yHKIUOHATBHOW IPAMOTHOCTH;

BHOCHT BKJIaJl B (DOPMUPOBAHME MBILUICHUS U TBOPYECKHUX CIIOCOOHOCTEHN 00ydarommxcs,
HAaBBIKOB HUX CaMOCTOSITEIbHOM Y4YeOHOW JAESTENbHOCTH, SKCHEPUMEHTAIbHBIX U
UCCJIeIOBATENIbCKUX YMEHUM, HEOOXOJMMBIX KaK B TOBCEAHEBHOM JKHM3HU, TaK U B
npodeccuoHanbHOM eI TeIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HaydHOrO MBIILIICHHUS, 3aKJIAJbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIA/1a HAa E€IUHCTBO MPUPOABI U YEJIOBEKA, SBISAETCS OTBETCTBEHHBIM 3TallOM B
(GbopMUPOBaHUHU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YYaroIIuXCs;

cocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOUIEHHSI K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K MPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B IKOJOTHYECKOE 0Opa3zoBaHUE
oOyyJarommxcs.

JlanHble HampaBieHUs B OOyYEHHH XMMHUHU OOECHEUYMBAIOTCS CIEUU(PHUKON conep:KaHus
y4eOHOr0 MpeaAMETa, KOTOPBIN SBIIAETCS MEIarornyecky aJanTUPOBAHHBIM OTPAKEHUEM
0a30BOI1 HAYKM XMMHUHU Ha ONPE/ICIEHHOM 3Tare €€ pa3BUTHS.



Kypc xuMuu Ha ypoBHE OCHOBHOTO 00ILEro 00pa30BaHHsS OPUEHTHUPOBAH HA OCBOCHHE
O0y4aroLUMMHUCS CUCTEMBbl NEPBOHAYAIBHBIX MOHATUNH XUMHUH, OCHOB HEOPTaHWYECKOM
XUMHH U HEKOTOPBIX OTJAEIBbHBIX 3HAYUMBIX ITOHATHA OPTraHUYECKONW XUMHH.

CrpykTypa conepkaHus NpOorpaMMbl 10 XMMUHU c(POpMUPOBaHA HA OCHOBE CUCTEMHOTO
noaxona K e€ wusydeHnto. ComepKaHu€ CKIAAbIBAECTCS W3 CHCTEMBl TOHATUH O
XUMHUYECKOM 3JIEMEHTE W BEILECTBE M CUCTEMbI MOHATHI 0 XUMHYecKoi peakuuu. O6e
OTU CHUCTEMBI CTPYKTYPHO OpPraHHM30BaHbI IO MPUHLHIY IOCIEI0BATEIBHOIO PAa3BUTHUS
3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— Y4EHHS O CTPOCHHMH aTOMa U XUMHUYECKOU CBSI3H;

— MpEeCTaBICHUHN 00 3JEKTPOIUTHUECKON TUCCOIMAIINY BELIECTB B pACTBOPaX.
TeopeTndeckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE HOMIIMPUYECKH IIOJYYEHHBIX U
OCMBICIIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEIOBATENILHO OT OJIHOTO YPOBHS K JIPYyromy,
BBIMOJNHAS (QYHKIMH OOBSCHEHHS U TPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUS H
BO3MOKHOCTEMN MPAKTUYECKOTO IPUMEHEHHS U NOJIYYEHUS U3y4aEMbIX BEIIECTB.
OcBoeHue mnporpaMmbl MO XUMHUU CHOCOOCTBYET (DOPMHUPOBAHHUIO MPEACTABICHUS O
XMMHUYECKOU COCTABIISAIOLIECH HAYYHOU KapTUHBI MUpPaA B JIOTUKE €€ CUCTEMHOU IIPUPOLBI,
LIEHHOCTHOT'O OTHOLLICHHS K HAYYHOMY 3HAHMIO U METOJaM IMO3HaHUA B HayKe. M3yueHune
XUMHUH IPOUCXOJIUT C MPUBJICYECHUEM 3HAHUM U3 paHee U3YUEHHBIX yUeOHBIX MPEIMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 kinacce» u «dusnka. 7 Kimacey.

[Ipn u3yuyeHUn XUMHUHM MPOUCXOAUT (POPMUPOBAHHE 3HAHUN OCHOB XMMHUYECKOW HAyKH
KaK 00J1acTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUECKON AESITEIbHOCTH YeIOBEKa U
KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KYJIbTYpHI. 3a/1ada y4eOHOTO IpeaMeTa COCTOUT B
GOpMHUPOBAHUN CHCTEMBl XUMUYECKUX 3HAHUM — BaXKHEWIIWX (HAKTOB, TOHATHIA,
3aKOHOB U TEOPETHUYECKHX MOJIOKEHUHN, AOCTYMHBIX OOO0OIIEHUH MHPOBO33PEHUYECKOTO
XapakTepa, A3bIKa HAYKH, B MPUOOIIEHNN K HAYYHBIM METOAAaM IMO3HAHMS [IPU U3yUYEHUU
BELIECTB M XHMMHUYECKHX pEeaKluil, B (OPMUPOBAHMM M PA3BUTHUH MO3HABATEIbHBIX
YMEHUH M HX NPUMEHEHUU B Y4YEOHO-IIO3HABATEIbHOM M Y4YEOHO-HCCIEN0BATENbCKON
NEeSTEIbHOCTH, OCBOCHMHM TMpaBui Oe30MacHoro oOpalieHusi ¢ BELEeCTBAaMH B
MOBCEIHEBHOM KU3HU.

[Ipy u3ydyeHHH XMMHUU Ha YpOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs Ba)KHOE 3HAUEHUE
npUoOOpeNn Takue 1eld, Kak:

— (hopMHUpOBaHUE MHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJHHYECTBY, CAMOCTOSATEILHOMY MPUHATUIO PELIECHUH, CIOCOOHON aJanTUpOBaThCs
K OBICTPO MEHSIOUIMMCS YCIOBUSM KHU3HU;

— HaNpaBJICHHOCTh OOY4YEHHUS Ha CHUCTEMATHYECKOE MPUOOIICHHE OO0ydYaromuxcs K
CaMOCTOSITEJIbHOM ITIO3HABATEJIBHOW JIESTEIbHOCTH, HAay4YHbIM METOJaM IIO3HAHWS,
(GOpMHPYIOLIUM MOTHUBALMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— oO0ecreyeHue yCIOBUM, CIMOCOOCTBYIOIIMX HPHOOPETEHHIO OOYyYarOUMMUCS OIBITA
pa3HoOOpa3HOM JAESTENbHOCTH, IO3HAHUS UM CAMOIIO3HAHMS, KIIOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETECHLIUI), UMEIOIUX YHUBEPCATIbHOE 3HAUCHHE ISl pa3JIMYHBbIX BUJIOB
JEATEIIbHOCTH;



— hopmupoBanme o01Iel PYHKIIMOHATLHON U €CTeCTBEHHO-HAYYHOW rPaMOTHOCTH, B TOM
YHUCJIC YMEHHUU OOBSCHATH M OIICHWBATH SIBICHHUS OKPYXKAIOIIETO MHUpPA, HCIOIB3YS
3HAHWSI W ONBIT, TIOJYYCHHBIE MPU W3YUYECHUU XUMUU, TMPUMCHATh WX TPHU PEIICHUU
po0JIeM B IOBCEAHEBHOW JKU3HU M TPYAOBOM JACATEIHHOCTH;
— ¢hopMHpOBaHUE y O0YYAIOIINXCS TYMAHUCTHUECKUX OTHOIICHUW, TOHUMAaHUS IIEHHOCTH
XUMUYCCKUX 3HAHUU I BBIPAOOTKU SKOJOTHUYECKH I1€JIECOO0PA3HOTO IOBEICHUS B
OBITY U TPYJOBOM JCATEIHHOCTH B IIEJISIX COXPAHEHUSI CBOETO 370POBbS U OKpYKaroIIei
TIPUPOTHOM CPEIbI;
— pa3BUTHE MOTHBAlMM K OOYYEHHUIO, CHOCOOHOCTEM K CAMOKOHTPONIO H
CaMOBOCTIMTAHUIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS M HAMPABIEHHOCTH JTaJIbHEUIIEro 00y4YeHUSI.
®denepanbHbI 6a3UCHBIN yueOHBIN 0011e00pa30BaTeNbHbIN TIaH A1 00pa30BaTEIbHBIX
yupexaeHuii Poccuiickoit deneparuu nmpemaycMaTpuBaeT 00s3aTeNbHOE U3yUeHNE XUMUHU
Ha JTare OCHOBHOTO 00mero obpa3oBanus B 9 kiacce B 00béme 68 uacoB (2 yaca B
Hezeno, 34 yueOHbIX HeAeNn).

B cooTBeTcTBUM CO MIKOIBHBIM TOJOBBIM YUY€OHBIM IIJIAHOM Ha M3yUYCHHE XUMHUHU B
9 knacce pacnpeneneHo 65 yacos

COAEPKAHUE OBYUEHUSA

9 KIIACC

BemecTBo U XMUMH4YecKasi peaKkuusi

Ilepnonnueckuii 3akoH. lleproamueckas cucremMa XHUMHUYECKUX diemeHTtoB J[. .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB XUMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaIusl, KAJIbLUA U UX COCIUHEHUN B COOTBETCTBUH C
MTOJIOKEHUEM JIEMEHTOB B [lepnoanyeckoit cucrteme u CTpOCHUEM HX ATOMOB.

CrtpoeHue BemecTBa: BHUJIBI XMMHUYECKON CBS3M. TUIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKM H BUAA
XUMHUYECKOU CBSI3H.

Knaccudukanys m HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. XHUMHYECKHUE CBONCTBA
BEIIECTB, OTHOCSIIMXCA K pa3JIMYHbIM KJIacCaM HEOPraHMYECKUX COCJIMHEHUH,
T€HETUYECKAas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUUECKUX peakluidi 0 pa3IuyHbIM pU3HAKaM (IO YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKLMU BEIIECTB, MO TEIUIOBOMY 3(h(EKTy, M0 U3MEHEHUIO CTeNeHen
OKHUCJICHHS] XMMHUYECKHX BJEMEHTOB, MO OOpaTHMOCTH, MO YYAaCTHIO KaTaau3aTropa).
DK30- ¥ S3HAOTEPMHUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPaBHEHUS.

[Tonsitue o ckopoctu xumMuyeckor peakiuu. [loHsTHe 00 00paTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [IoHsiTHe 0 TOMOT€HHBIX M FeTEPOreHHbIX peakuusx. [Tonstue o
katanuse. [loHsTne o XxumMuueckoM paBHOBeCHH. DaKTOPHI, BIUAIOIINE HAa CKOPOCTH
XAMHUYECKON PEAKIMU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.
OKHUCIUTENHHO-BOCCTAHOBUTEINIbHBIC PEAKIIMM, AJIEKTPOHHBIN OajaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIBHOU peaKLuuu. CocraBienue ypaBHEHUU OKHCJIUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUI C UCIOIB30BaHUEM METO/1a SJIEKTPOHHOIO OaaHca.



Teopust 3MEKTPOIUTHUECKON JUCCOLUALINK. DIEKTPOIUTHI U HEIIEKTPOJIUTHI. KaTHOHBI,
aHUOHBL. ME€XaHU3M JUCCOLMALNN BELIECTB C PA3JIMYHBIMU BHJIAMUA XMMHUYECKOU CBS3H.
Crernienp quccoranuu. CUIbHBIE U C1a0bIe DIEKTPOIUTHL.

Peakiiuun moHHOro oOMeHa. Y ClloBUS MPOTEKAaHUs PEaKLMii HOHHOTO OOMEHa, MOJIHbIE U
COKpAIlIEHHBIE MOHHBIE YpaBHEHMsS peakuuii. CBOMCTBA KHUCIOT, OCHOBAHUM M COJIEM B
CBETE MPEACTABICHHUIN 00 NEKTPOIUTHUECKOMN Arccounannn. KauecTBeHHbIe peakuu Ha
HOHBI. [IoHsATHE O THAPOIN3E CONEN.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHUE C MOJEISMH KPUCTAIUIMYECKUX PEIIETOK HEOPraHUYECKUX BEIECTB —
METaVIOB M HeMeTayuioB (rpadura W anmasza), CIOXKHBIX BEHIECTB (XJIOpHAA HATpHs),
WCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMMHUYECKOW pEAaKIUU OT BO3JACUCTBUS
pasNUYHBIX (PAKTOPOB, HCCIENOBAHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
nporecca JUCCOLMAlUU KHACIOT, IENoYed U cojiel (BO3MOXKHO HCIIOIb30BaHHUE BHJIEO
MaTepuaoB), MPOBEJICHUE OINbITOB, WITIOCTPUPYIOMIUX MPU3HAKU MPOTEKAHUS PEaKIIUil
MOHHOTO oOMeHa (00pa3oBaHME OcajKa, BBIJCICHUE Ta3a, 0Opa30BaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOUIUX TPUMEPHl OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUi (TOpeHue,
peaklUHd pasyIoKEHUs, COCIUWHEHHUs), pPACHO3HABAHWE HEOPraHWYECKHX BEIIECTB C
MTOMOIIBIO KAYECTBEHHBIX PEAKIIUNM HA MOHBI, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a/1a4.
HemeTtasuibl U UX COeAMHEHMS

OOmass xapaktepuctuka rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
crenieHu okucieHusi. CTpoeHue u pU3nYecKre CBOMCTBA MPOCTHIX BEIECTB — rajJOreHoB.
XUMHUECKHE CBOMCTBa Ha mpuMepe xjopa (B3aMMOJEHCTBHE C MeETalIaMH,
HEMETaJJIaMH, Mieso4amu). XiaopoBogaopod. ComsHass KHUCIIOTa, XMMUYECKUE CBOWCTBA,
MOJy4YeHUe, NMpUMEHeHue. J[[elicTBUE XJIopa U XJIOPOBOJIOPOAA HAa OPraHU3M YEJIOBEKA.
Baxxnenime Xja0puabl 1 KX HAXO0XKICHUE B IIPUPO/IE.

O6mas xapaktepuctuka 3MeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okuciienus. CTpoeHre u GU3n4ecKre CBONCTBA MPOCTHIX BEIIECTB
— KHCIIopoAa M cepbl. AJIOTPONHbIE MOJUM(DUKAIUU KHCIOpOAAa U Cepbl. XUMUYECKUE
cBoicTBa cepbl. CepoBOIOPOI, CTpOEHUE, (PU3NUECKUE U XUMUUECKUE CBOMCTBA. OKCHU/IBI
Cepbl KakK MpEJACTAaBUTEIM KHUCIOTHBIX OKcHIOB. CepHas KuCIOTa, (U3UYECKHE U
XUMHUYECKHE CBOMCTBa (00IIME KaK MpEeACTaBUTENsS Kiacca KUCIOT U crenuduyueckue).
XUMHUYECKHE PpEeaKIUH, JIekKalle B OCHOBE IMPOMBIIUIEHHOTO Crocoda MoiayyeHus
cepHOil Kucaotsl. IIpumenenne cepHoi KUCIOThI. COJIM CEPHOM KUCIOThI, KAUECTBEHHAS
peakius Ha cynbdar-uoH. HaxoxxneHnue cepbl U €€ cCoeTuHEHUH B MpUpoie. XUMHUECKOE
3arpsi3HEHHE  OKPY’KAIOIIEW Cpelbl COCIUHEHUSMHU Cepbl  (KUCIOTHBIC  JIOXKIIH,
3arpsi3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OOmass xapakTepucTuka 3jeMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEPHBIE CTETICHU OKHCICHUS. A30T, paclpoCTpaHEeHHE B MpUPOje, HU3HUYECKUE H
XUMHUYECKHe cBOMcCTBa. KpyroBopoT a3ora B mpupoae. AMMHAK, €ro (U3NYECKUE U
XUMUYECKUE CBOWCTBA, MoJiydyeHUe U npuMeHeHue. Coiaum aMMoHUs, UX (PU3NYECKUE U
XMMHUYECKUE CBOWCTBA, NpuUMeHeHHe. KauecTBeHHass peakius Ha HWOHBl aMMOHMSL.
A30THasg KucClloTa, €€ moJiyueHue, (PU3MYEeCKue M XUMHUYECKHe CBOMCTBa (00IIMe Kak
MpeACTaBUTEN Kilacca KUCIOT U crnenuduyeckue). Mcnoab3oBaHne HUTPATOB U COJEH



aMMOHHMSI B KAa4eCTBE MHHEPAIbHBIX yHOOpeHHM. XWUMHUYECKOE 3arpsi3HEHUE
OKpY’Karolel Cpeiibl COCIMHEHUSIMU a30Ta (KUCIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/yXa,
nmouBbl U BooEMOB). Docdop, ammoTponubie Momudukanuu Gocdopa, GUUIECKue u
xumuueckue cpoiictBa. Oxcun ¢ocdopa (V) u docdhopHas kucinora, punyeckue u
XUMHUYECKHE CBOICTBa, mnoiydeHue. Mcnonb3oBanue ¢dochaTtoB B  KauecTBe
MUHEPAJIbHBIX yI00pEHUH.

OO6mas xapakrepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE  CTENEHU  OKHUCJIEHMs.  YTJIepoid, aUIOTPONHbIE  MOAM(PUKALINH,
pacmpocTpaHeHue B Mpupoje, (pumyeckue U XUMHUYECKHE CBOMCTBa. AAcopOIus.
Kpyrosopot yriepona B npupoje. Okcunabl yriaepoaa, ux (pusndeckue U XUMUYECKUE
CBOMCTBA, JICCTBUE HA KMBbIC OPraHU3MBbl, IIOJIyYEHUE U PUMEHEHUE. DKOJIOTUYECKHE
poOemMbl, CBA3aHHBIE ¢ OKcuaoM yriepona (IV), runoresa rmo6ampHOTO MOTEIICHUS
KJIMMaTta, MapHUKOBBIN 3¢ ¢dekT. YrombHas Kuciaora U e€ conu, ux (u3udeckue u
XUMUYECKHE CBOWCTBA, MOTyYeHNe U MpuMeHeHnne. KaduecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcmonp30Banne KapOOHATOB B OBITY, MEAHUIIMHE, TPOMBIIIICHHOCTH U CEITHCKOM
XO3AMCTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUMHEHUSX yriepoja
(MeTaH, 3TaH, 3TWJEH, alleTWJICH, 3TaHOJI, INIMIEPUH, YKCycHas Kuciota). [Ipuponnsie
MCTOYHUKH YTIEBOAOPOAOB (Yrojb, MIPUPOIHBINA ra3, He(Th), MPOIYKTHI UX MEPepadOTKU
(6eH3uH), UX POJIb B OBITY W NPOMBIIIIEHHOCTU. [loHSATHE O OMONOTHYECKH Ba)KHBIX
BEIIECTBAX: JKUpax, OenKax, yrieBojax — U UX poJid B )KM3HU yeloBeka. MaTepualibHOe
€IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usmyeckne W XUMHYECKHE CBOMCTBA, MOJYy4YEHHE M IPUMEHEHUE.
Coeaunenust kpemuusi B npupoje. OOmue npenacraBieHuss o0 okcuae kpemuus (IV) u
KpeMHueBoi kuciore. CWIMKAThl, UX HCIOJH30BAaHHWE B OBITY, B MPOMBIIUICHHOCTH.
Baxneiiime CcTpoOUTENbHBIE MAaTEpHANIbl: KEpaMHKa, CTEKJIO, IIEMEHT, O€eTOH,
xene300eToH. [Ipobiembl 6€30MacHOr0 KCIMOJIB30BaHUSA CTPOUTENBHBIX MAaTEpUANOB B
MMOBCEHEBHOM KU3HMU.

Xumuueckuii Ikcnepumenm:

U3y4YeHUEe 00pa30B HEOPTAHMUECKUX BELIECTB, CBOMCTB COJSHOM KHUCIIOTHI, IPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI M HAOJIOJICHHE IMPU3HAKOB UX IMPOTEKAHMUS,
OTBITHI, OTpAXKAIOITUE (PU3NUECKUE U XUMUUYECKUE CBOMCTBA TAJIOTEHOB U UX COCIUHEHUM
(BO3MOXKHO MCMOJB30BAHUE BUECOMATEPUATIOB), O3HAKOMJIEHUE C OoOpa3liaMu XJIOPUJIOB
(rajJoreHuI0B), O3HAKOMIIEHHE C oOpasllaMH cepbl U €€ COCAMHEHHSIMHU (BO3MOXKHO
MCIIOJIb30BAaHUE BUCOMATEPHUAJIOB), HAONIOJCHHUE Ipollecca OOYIJIMBaHUS caxapa Ioj
JIEUCTBUEM KOHILICHTPUPOBAHHOM CEPHOM KHUCJIOTBI, U3YYEHHE XHUMHUYECKUX CBOMCTB
pa30aBIEHHON CEpHOM KUCIOTHI, MPOBEACHNE KaUeCTBEHHOW PEaKIuu Ha Cylb(aT-uoH u
HAOJIIOICHUE TIpU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (PH3WYECKUMH CBONCTBAMU
azota, Qgochopa M HX COCAMHEHUN (BO3MOMXKHO HCIOJIb30BAHUE BHUIEOMATEPUAIIOB),
oOpasnamMu a30THBIX U PochHOPHBIX YI0OpEeHUH, MOTyUYeHHe, COOMpaHue, paclio3HaBaHUE
Y U3Y4YEHUE CBOMCTB aMMMaKa, IPOBEJACHUE KAUECTBEHHBIX PEAKIIMA Ha MOH aMMOHUS U
dbochar-uoH W U3ydeHHWE  NPUZHAKOB  UX  MPOTEKaHUs,  B3aUMOJCHCTBUE
KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MeAbl0 (BO3MOXKHO HCIIOJIb30BAaHUE



BUJICOMATEPHUATIOB), U3YUEHHUE MOJIENIEH KPUCTAIMYECKUX PEmETOK anMmasa, rpadwura,
bynnepeHa, O3HAKOMJICHHE C TPOIECCOM aacopOmuu pacTBOPEHHBIX  BEIIECTB
aKTUBUPOBAHHBIM YyTIEM U YCTPOMCTBOM MPOTUBOrasa, IOJYyYEHHE, COOMpaHUE,
pacro3HaBaHWE W HM3YYCHHE CBOWCTB YTJIEKHCIIOrO ras3a, MPOBEICHUE KaYeCTBEHHBIX
peakiuii Ha KapOOHAT W CWJIMKAT-UOHBI M H3y4YEHUE MPU3HAKOB HX MPOTEKAHUS,
O3HAKOMJICHWE €  MPOAYKIMEH  CWIMKATHOM  IPOMBILIJIEHHOCTH,  PELICHUE
AKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TeMe «BakHelIIne HeMeTauIbl U KX COCIUHEHUS».
MeTasuibl 4 UX COCAMHEHM S

OO6mas XapakTepUCTUKAa XUMHYECKUX DJJIEMEHTOB — METAJIOB HAa OCHOBAaHUU UX
nojioxkeHus B Ilepuomnueckon cucreme xumuueckux sineMeHToB JI. M. Menneneesa u
ctpoeHusi aroMoB. CTpoeHue MeramioB. MeTralMyeckass CBsI3b U MeETaJUIM4ecKas
KpUCTaJUIMYecKas peme€Tka. JICKTPOXUMHUYECKUU psAJ  HaANpsOKEHUHW  METaslloB.
du3nyeckue U XUMUYECKHUE CBOMCTBA MeTaITIOB. O0IIHe CriocoObl TOTYYSHHS] METAJIIOB.
[ToHsiTHE O KOPPO3WHM METAIIIOB, OCHOBHBIE CITIOCOOBI 3alTUTHI X OT KOppo3un. CriiaBbl
(cTanp, 4yryH, JIOpATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIEHHOCTH.
[Ilenounsie MeTaIbl: MOJIO)KEHUE B [leproIMUeCKOr CHCTEME XMMHUYECKUX 3JIEMEHTOB
J. U. Menneneesa, CTpO€HME KX aTOMOB, HaxoXKJIe€HHE B mpupone. dusznueckue u
XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpusi U Kayusi). OKCUIbI U TUAPOKCUABI HATPUS U
kanus. [[puymMeHeHne menoYHbIX METAIIJIOB U UX COCTMHEHU.

[IlemoyHO3EeMENBHBIE METAJUIbI MAarHUM W KaJIbUUK: TMoJIo)keHue B llepuomnueckon
cUcTeMe XuMUUYecKux 3yiemeHToB [[. 1. MenzaeneeBa, CTpOCHHE UX aTOMOB, HAX0XKICHUE
B npupoae. dusznyeckne M XMMHUYECKHME CBOWCTBA MarHvs W Kaiablus. Bakneiue
COCIIMHEHUS KaibIusi (OKCUJ, TUIAPOKCUH, coiu). JKECTKOCTH BOABI M CIOCOOBI €&
YCTPaHEHUS.

AmomMuHuii: nonoxkenne B llepumomnueckoil cucreme xumuueckux siemeHtoB J[. .
MenaeneeBa, CTpO€HUE aToOMa, HAXOXKJAEHUE B npupoje. Ou3znueckne U XUMUYECKHE
CBOMCTBa amtOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHUJIA U TUJPOKCHIA ATIOMUHUS.

Kenezo: mnonoxenune B Ilepmogmueckont cucreme xumuueckux isaemeHToB [l H.
MenpeneeBa, CTpOCHUE aTOMa, HaXOXKJAE€HUE B mpupojie. OU3nuecKue U XUMUYECKUE
cBOMcCTBa xene3a. Okcuapl, ruipokcuibl U conu xenesa (I1) u xenesa (I11), ux cocras,
CBOMCTBA U MOJYYEHHUE.

Xumuyeckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpa3laMd METaulOB M CIUIaBOB, MX (U3UYECKUMH CBOMCTBaAMH,
W3YUYeHHE  pe3yJbTaTOB  KOPPO3WHU  METALIOB  (BO3MOXHO  HCIIOJIb30BaHHUE
BHJICOMATEPHUAJIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHJIA KAJIBIUS W HATPUS C BOJIOMN
(BO3MOXKHO HCIIOJIH30BAHUE BHUICOMATEPUAIOB), UCCIEAOBAHUE CBOMCTB MKECTKON BOJIBI,
MpoIecca TOPEHUS Keje3a B KUCIOpoae (BO3MOXKHO UCIOIb30BaHUE BUIEOMATEPUAIIOB),
MIPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMKA HA MOHBI: MAarHUs, KaJbLUs, aTlOMUHUA,
nmuaka, skenesa (II) u xenesa (III), meau (II), HabmromeHWe W omucaHWE MPOIIECCOB
OKpallMBaHUs IUIAMEHU HMOHAMU HATPUsl, KaIUsl U Kaiblus (BO3MOXKHO HMCIOJIb30BAaHHE
BUJICOMATEPUAIIOB), HCCieoBaHUE aM(pOTEPHBIX CBONCTB THAPOKCHAA ATIOMUHUA U
TUAPOKCHUIA IIMHKA, PENICHHE SKCIEPUMEHTAIBHBIX 3aJa4 Mo Teme «BaxHewnine
METaJUIbl U KX COCTUHEHUSY.



XuMus ¥ OKpYKAOLIaAA cpeaa

BemecTBa u Marepuaiibl B MOBCEAHEBHOW KU3HU YEJI0OBEKA. be30omacHOe UCIOJb30BaHUE
BCIIECTB U XUMUYCCKUX peakiuil B ObiTy. [lepBas momoip nmpu XUMUYIECKUX OXKOTAX U
OTPaBJICHUSIX.

XUMHUYECKOE  3arpsA3HEHHUE  OKpyXarllew  cpenbl  (OpeneibHas  JIOMyCTUMAs
KOHIIeHTparusi BemiecTB, gaiee — I[I/JIK). Ponp Xxumum B pelieHHM HSKOJOTHUUYECKUX
npooseMm.

Xumuueckuit IKCnepumenm:

H3yUYeHHE 00pa3lioB MaTEpPHaIOB (CTEKIIO, CIUIABbI METAJIOB, MMOJUMEPHBIE MaTepUAIb).
Meoscnpeomemmnule céasu

Peanuzaiusa MeXnpeaMETHBIX CBSI3€U MPU U3YUYEHUU XUMUM B 9 Kjlacce OCYIIECTBIISIETCS
gyepe3 HCIOIb30BaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHSTHH,
SBJIAIOIINXCA CUCTEMHBIMU JIJISI OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.
OO0mue ecTecTBEHHO-HAy4YHBIC TMOHSATHS: HAyYHBIH (DaKT, THUMOTE3a, 3aKOH, TEOpHS,
aHajau3, CHUHTE3, KiaccuPuKalusi, TMEePUOJUYHOCTh, HAOIIOJICHHE, JKCIICPUMEHT,
MOJEIUPOBaHUE, H3MEPEHHE, MOJENb, SIBICHUE, MApHUKOBBIA 3h(PEKT, TEXHOIOTHS,
MaTepHUabl.

®dusuKa: Marepusi, aroMm, OJICKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIbI,
PaIMOaKTUBHOCTb, MOJIEKYJIA, DJICKTPUUYECKUM 3apsifl, MPOBOJHHUKH, MOJIYNPOBOJIHUKH,
JIUAJIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA,
ra3, pacTBOp, PaCTBOPUMOCThb, KPHUCTAUIMYECKasl pEIIETKa, CIUIaBbl, (HU3UUYECKHE
BEJIMYMHBI, E€IWHMUIBI U3MEPEHMS, KOCMUYECKOE TMPOCTPAHCTBO, IUIAHETHI, 3BE3MI,
Comnnre.

buonorusi: dotocunres, apixanue, 6uocdepa, sKocucTeMa, MUHEpAIbHBIE YI00peHus,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, IIUTATEJIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpaAIbl, TOPHBICE TMOPOJIBI, TOJIC3HBIC
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHL.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JJUYHOCTHBIE PE3YJIBTATbDI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHHS MPOrPaMMbl OCHOBHOIO 0O0IEr0 00pa3oBaHUs
JIOCTUTAIOTCST B XO0jA€¢ OOy4YeHUs XHMHU B €IMHCTBE Y4Ye€OHONW W BOCHHUTATEIBHOMN
JIEATEILHOCTH B COOTBETCTBUU C TPAJAULUMOHHBIMU POCCUMCKUMU COILMOKYJIBTYPHBIMHU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, TPUHSATHIMU B OOIIIECTBE MPaBUIaMU U HOPMaMHU
MOBEJICHUSI U CITIOCOOCTBYIOT MpOIIeccaM CaMOTIO3HAHMSI, CAMOPA3BUTHUS U COIMATM3AIINH
00y4Jaromuxcs.

JIngHOCTHBIE pE3yibTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CHCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIMN W PACIIMPEHHUE OMbITA JCITEIbHOCTH
Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) mnaTpHOTHYECKOT0 BOCIIMTAHMS:



LEHHOCTHOTO OTHOIIEHHSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U
HAay4YHOMY HacJIe/INI0, IOHUMAHMS 3HAYEHUsI XUMUYECKON HayKH B )KU3HU COBPEMEHHOIO
o0miecTBa, CHOCOOHOCTH BIAaAETh JOCTOBEpHOM uWH(pOpManued O TepeoBbIX
JOCTHKEHUSX U OTKPBITHSIX MHUPOBOM M OTE€UYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B
HAy4YHbIX 3HAHUAX 00 YCTPOICTBE MUpa U OOILIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHNUS] O COLMAIBHBIX HOpMax M MpaBWiIaX MEXKIWYHOCTHBIX OTHOIIEHUIN B
KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO MOJIE3HOM, yueOHO-
UCCIIEIOBATEIbCKOM, TBOPYECKOM M JAPYIMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JESATENbHOCTM  IpPU  BBINOJIHEHUH  YYEOHBIX,
NO03HABATEJIbHBIX 3a/1a4, BBIMOJIHEHUH XUMHUYECKUX SKCIIEPUMEHTOB, CO3/IaHUN yUEOHBIX
IIPOEKTOB, CTPEMJICHHsSI K B3aUMOINOHHMAHHMIO M B3aMMOIOMOLIM B IIPOLIECCE 3TOU
y4eOHOU JesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMOBEACHHE U TOCTYNKH CBOUX
TOBAapHIlEd C IO3MIMM HPABCTBEHHBIX W IIPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NNO3HAHUSA:

MHUPOBO33PEHUYECKHUE  MPEJCTABIECHUS O BEUIECTBE M  XUMHUYECKOM  peakluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M COCTABIISIOIIME OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAy4YHOM KapTHHBI MUpPa, MPEACTABICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOJIbI, B3AUMOCBA3SX YEJIOBEKa C MPUPOJHON CpelioH, O
POJIM XMMUH B ITIO3HAHNUU ITUX 3aKOHOMEPHOCTEH;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE HAa IIOJyYEHUE HOBBIX 3HAHUN 1O XHUMHH,
HEOOXOUMbIE JIs1 OOBSICHEHUS HA0JI0/IaeMBIX MPOILIECCOB U SBJICHUH, T03HABATEIBHOM,
MH(POPMAIIMOHHON M YUTATEIbCKOM KYJIbTYphl, B TOM YHCJIE HaBBIKOB CaMOCTOSITENIbHOM
paboThl C yUeOHBIMU TEKCTaMHU, CIIPABOYHOM JUTEPATYpPOM, TOCTYIHBIMU TEXHUYECKUMU
cpeacTBaMu MH(POPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOyUYEHUIO U MO3HaHUIO, JII0O03HATEIbHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOM M HCCIEIOBATEIBCKON NEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAINPABIEHHOCTH U YPOBHS OOYy4EHHMSI B JaJIbHEUILIEM;

4) popMupoOBaHHSs KYJIbTYPbI 310POBbS:

OCO3HAHHME IIEHHOCTH >KM3HH, OTBETCTBEHHOI'O OTHOILIECHHUS K CBOEMY 3/0POBBIO,
YCTaHOBKHM Ha 3JI0POBbIN 00pa3 *U3HU, OCO3HAHUE MOCIEACTBUN U HEMPUITHE BPEIHBIX
OpUBBIYEK  (YNMOTpEOJIEHUSI  aJlKOrojisi, HAapKOTUKOB, KYypEHHs), HEOOXOAUMOCTH
cOOMIO/IeHNs TpaBUJl 0€30MacCHOCTU MpU OOpalleHHMM C XMMUYECKMMH BELECTBAMHU B
OBITY U peajbHOM KU3HMU;

S) TPyA0BOI0 BOCIIMTAHUSA:

UHTEpEeC K MPAKTUYECKOMY M3yUEHHUIO podeccuil u TpyAa pa3iuyHOro pojia, YBaXKEHHE
K TpyAy U pe3yJibTaTaMm TPYAOBOW NEATEIbHOCTH, B TOM YHCJIE HA OCHOBE INPUMEHEHUS
NPEIMETHBIX 3HAHUU MO XMMHH, OCO3HAHHBIM BBIOOp WHAMBUIAYAIBHON TPAaeKTOPUU
POJOJKEHUS 00pa30BaHus C yYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XUMUH,
OOLIECTBEHHbIX WMHTEPECOB M  MOTPEOHOCTEH, YCHEWHOW MNpoecCuOHAIbHON
NEeATENbHOCTH M Pa3BUTUS HEOOXOJAMMBIX YMEHHI, TOTOBHOCTb aJlaliTUPOBAThCS B
npodeccuoHaNbHOM Cpelie;



6) 7K0JI0THYeCKOT0 BOCIIUTAHMS

HKOJIOTHYECKH 11eTIECO00pa3HOe OTHOIIEHUE K TIPUPOJIC KaK UICTOYHUKY KU3HHU Ha 3emiie,
OCHOBE €€ CyYIIEeCTBOBAaHMsI, MMOHUMAHWE IIEHHOCTH 3JI0POBOTO W 0Oe30macHOro oOpasa
JKU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (M3MYECKOMY W TICUXHMYECKOMY
3I0pPOBBIO, OCO3HAHWE IICHHOCTH COOJIOJECHUS TPaBWJI OE30MacHOTO TOBEIACHUS TMPHU
paboTe ¢ BEIeCTBAMH, a TAKXKE B CUTYAIUAX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JTFOJCH;
CIIOCOOHOCTH TPUMEHSATH 3HAHMS, MOJydYaeMble NMPU W3YYCHUU XUMHH, TSI PEIICHUS
3aJlay, CBS3aHHBIX C OKPYXKAIOIICH NPHUPOJAHOW CPEAOW, JUISl TOBBIMICHUS YPOBHS
IKOJIOTUYECKON KYJIBTYpPbI, 0OCO3HAHUS TJIO0ATFHOTO XapaKTepa KOJOTHIECKUX MpoOeM
U TyTeHd WX pEIIeHUs TOCPEIACTBOM METOJOB XHWMHH, SKOJOTHYECKOTO MBIIIICHHUS,
YMEHUSI PYKOBOJICTBOBATbCS UM B IO3HABATEIHHOW, KOMMYHUKATUBHOM M COIMATBHOMN
MIPaKTHUKeE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe meTtampenMeTHBIX pe3yJIbTAaTOB BBIACISIOT 3HAYMMBIE I (POPMHUPOBAHUS
MHUPOBO33pEHUST OOIIECHAYYHbIE TMOHATHSA (3aKOH, TEOpHs, MPUHIUI, TUIMOTE3a, (akT,
CHUCTEMa, TIPOIECC, IKCIIEPUMEHT W JIPYTOE.), KOTOPBIC HCIOIB3YIOTCS B €CTECTBEHHO-
HAyYHBIX Y4Y€OHBIX TMpEAMETaxX W IO3BOJISIOT Ha OCHOBE 3HAHUN W3 3THUX TPEIMETOB
dbopMHpOBaTH MPEACTABICHUE O MEIOCTHOW HAYYHON KapTHHE MHUpa, U YHHUBEPCAIbHBIC
y4eOHbIE JEeHCTBUS (TMO3HABaTEIbHBIC, KOMMYHHUKATHUBHBIC, PETYJSTHUBHBIE), KOTOPBIC
obecrieynBaOT (GOPMHPOBAHWE TOTOBHOCTH K CaMOCTOSITCIbBHOMY IUTAHUPOBAHHUIO M
OCYIIECTBIICHUIO YUYCOHOH NeATeThHOCTH.

IMo3HaBaTebHbIE YHHBEPCAJBbHBIE YUeOHbIE AeiicTBHUS

ba3oBble 1ornueckue aAecTBU:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUS TPU OCBOCHWU 3HAHUMA:
pPacKphIBaTh CMBICT XHUMHYECKUX TOHATUNA (BBIACNATh HMX XapaKTepHbIE NPHU3HAKH,
yCTaHABJIMBATh B3aMMOCBSI3b C JPYTUMHU TIOHATHSIMH), WCIIOJH30BATh TOHITHS IS
OOBSICHEHUS OTIECNBHBIX (DAaKTOB M SIBJICHWH, BHIOMpPATh OCHOBAHUS U KPHUTEPUU IS
KIacCU(DHUKAIMA  XUMUYECKUX BEIIECTB W XUMHUYCCKHX PEAKIUH, YyCTaHABIHBATh
MIPUYUHHO-CJICICTBEHHBIC CBS3U MEXIYy OOBEKTaMH H3YYCHHS, CTPOUTH JIOTUYECKUE
paccykaeHuss (MHIyKTUBHBIC, JCAYKTHBHBIC, IO aHAJIOTHH), JelaTh BHIBOABI U
3aKJTFOYCHMS;

yMEHHUE MPUMEHATh B TPOIIECcCe MO3HAHUS MOHATHUS (NIPEIMETHBIC U METAIPEIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJCNH, WCIONb3yeMble B XHMHH, NPeoOpa3OBHIBATH
IIMPOKO TIPUMEHSEMbIE B XHMHH MOJICIBHBIC TPEICTAaBICHUS — XUMHUYECKHH 3HaK
(cuMBOJI ArIeMeHTa), XUMUYecKkas (Gopmysia U YpaBHEHHE XUMHUYECKON pEaKIuu — IMPHU
pEeIICHNH Y4eOHO-TO3HABATENbHBIX 3a7a4, ¢ YYETOM ITHUX MOJIEIBHBIX MPEACTABICHUM
BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHBIE TNPU3HAKA H3YYae€MbIX OOBEKTOB —
XUMUYECKUX BEMIECTB M XWMHUYECKHX PEAKIUH, BBISBISATH OOIIHME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJICICTBEHHBIC CBSI3U U TIPOTUBOPEUHUS B M3y4aeMbIX MPOIECCaX U SIBJICHUSIX.
Bba3oBble uccienoBaTebcKue 1eiCTBUS:

YMEHHUE HUCIOJIb30BaTh TMOCTABIICHHBIE BOTPOCHI B KaYECTBE WHCTPYMEHTA ITO3HAHMWS, a
TaK)kK€ B Kau4eCTBE OCHOBBI JUIsI (JOPMUPOBAHUS THITIOTE3BI IO MPOBEPKE MPABWIBHOCTH
BBICKa3bIBACMBIX CYKJICHU;



MpUOOPETeHNE OMBbITa O TUTAHUPOBAHUIO, OPTAaHU3AIMH W TPOBEJACHUIO YUCHUYECKHUX
DKCIIEPUMEHTOB, yMEHHE HaOmomaTh 3a XOJAOM IMpOIecca, CaMOCTOSTEIHHO
MIPOTHO3UPOBATH €T0 PE3yNbTaT, POPMYIUPOBATH 0OOOIICHHS M BBIBOJBI IO pe3yJIbTaTaM
IPOBEIEHHOIO ONBITA, UCCIETOBAHMS, COCTABIATh OTUET O MPOAEIAHHOMN padoTe.

Pab6ora ¢ unpopmanmeii:

yMEHUE BBIOWpaTh, AaHATU3UPOBATH M HHTEPIPETHPOBATH WHGOPMAIMIO Pa3IMYHBIX
BUJIOB U (OpPM TIPEACTABICHUSA, IOJy4aeMyl W3 Pa3HbIX HCTOYHUKOB (HAY4YHO-
MONYJISIpHAs. JIUTEpaTypa XUMHYECKOTO COJICp)KAaHUsI, CIPaBOYHBIE MOCOOMsS, PECYpCh
WNuTepHeTa), KpUTUYECKH OLIEHUBATH MPOTUBOPEYUBYIO U HEJOCTOBEPHYIO HH(OPMAIIHIO;
yMEHUE IPUMEHSThH PA3IMYHbIE METOJIbI U 3aIIPOCHI MIPU MOUCKE U 0TOOpEe HHPOPMALIUU U
COOTBETCTBYIOIIUX  JIAaHHBIX, HEOOXOJUMBIX  JUIsl  BBITIOJIHEHHS  Y4€OHBIX U
MO3HABATENBHBIX 3aJlay OMNpPEACIEHHOTO THUMa, MNpuoOpeTeHne OombITa B 00JacTu
WCIIOJIb30BAaHUSI ~ WH(OPMAITMOHHO-KOMMYHUKATHBHBIX  TEXHOJOTWUW,  OBJIAJICHUE
KyJIbTYpPOl aKTHBHOTO HCIIOIH30BAHUS PA3THUYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEIIBHO
BEIOWPATh ONTUMATBHYIO (GOpMY MpEACTaBICHUS HHPOPMAIMA W WUTFOCTPUPOBATH
penraeMbie 3a/1a4i HECIOKHBIMU CXeMaMH, TharpaMMaMu, APyTUMH GpopMaMu TrpaduKu
1 UX KOMOMHAIIMSIMU,

YMEHHUE MCIOJb30BaTh M aHAJIU3UPOBATh B Mpolecce y4eOHOM M HMCCIIeI0BATENbCKOU
JEATeIbHOCTH WH(OpPMAIMI0 O BIWUSHUHM MPOMBIIUIEHHOCTH, CEIbCKOTO XO3SIICTBA U
TpaHCIOPTa Ha COCTOSIHUE OKPY>KAIOIIEH MPUPOTHON CpE/Ibl.

KoMmyHuKaTHBHBIE YHMBepPcaibHbIe YUeOHbIe 1eliCTBUSA:

yMEHUSl 3a/laBaTh BOMPOCH (B XO0jA€ Jauajora W (Wid) AUCKYCCHUH) MO CYIIECTBY
oOcyX/1aeMoi TeMbl, (POPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS
MPEIOKEHHOM 3aa4H;

YMEHUSI TPEJCTaBIATh IOJTYUYEHHBIE PE3yJbTaThl IMO3HABATEIILHOW JIEATETLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaxX; JeiaTh NPE3EHTAIMI0 PEe3yJIbTATOB BBITIOJIHCHUS
XUMUYECKOTO JKCIIEPUMEHTa (J1abopaTOpPHOTO OMBITa, JabOpaToOpHOW pabOTHI TIO
MCCJIEIOBAHUIO CBOMCTB BELIECTB, yUEOHOI0 MPOEKTA);

YMEHHUSI Y4eOHOTI0 COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEILHOU U
UCCJIEI0BATENbCKON ACSITENIbHOCTH NPHU PEIICHUH BO3HUKAIOIIKUX MPOOJIEeM Ha OCHOBE
y4€Ta OOIIMX HMHTEPECOB U COTJIACOBAHMS MO3UIUMA (0OCYXKIeHUs, 0OMEH MHEHUSIMHU,
«MO3TOBBIE IITYPMbI», KOOPJAWHAIIMS COBMECTHBIX JEHCTBHUH, OMpEICIICHHE KPUTECPUECB
0 OlIEHKE Ka4eCTBa BHIMOJHEHHOMN paboThl U APYTHE).

PerynsiTuBHbIE YHMBepcaJbHbIe YYeOHbIe 1eiCTBUA:

YMEHHUE CaMOCTOSITEIbHO OMPEAEIIATh 1NN IeATeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBATH U MPU HEOOXOAMMOCTU KOPPEKTUPOBATH CBOIO JACSATEIBHOCTD, BHIOMPATH
HanOosee 3¢ EKTUBHBIE CIMOCOOBI pEIIeHUs] YYEOHBIX M TO3HABATENBHBIX 3ajad,
CaMOCTOSATEIILHO COCTABIIATh WJIM KOPPEKTUPOBATH MPEITIOKECHHBINH aJTOPUTM JICUCTBUI
IIPY BBITIOJTHEHUH 33aJIaHUN ¢ YIETOM MOTYyUEHHUS HOBBIX 3HAHUN 00 M3y9aeMbIX 00BEKTax
— BENIECTBAaX UM pEaKUUsIX, OIEHUBATh COOTBETCTBUE IIOJYYEHHOIO peE3yjbTaTa
3asIBJICHHOM 11€JIM, YMEHUE UCIO0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, MpeIjlaracMble B
YCJIOBUH 3a1aHUM.

INMPEAMETHBIE PE3YJIBTATbDI



B cocraBe mnpeaMeTHBIX pe3ylbTaTOB IO OCBOEHHIO O05S3aTEIbHOIO COJCpIKaHUS,
YCTaHOBJICHHOTO JTaHHOHW (enepanbHON paboueld MporpaMMOM, BBLICISIOT: OCBOCHHBIC
OOyJarOIMMUCST HAYYHBIC 3HAHWS, YMEHUS M CIIOCOOBI NEUCTBUH, crienududeckue s
npeaMEeTHOM 00J1acTh « XUMUSD», BUJIBI AESTEILHOCTH 10 MOJIYYEHUIO HOBOTO 3HAHUS, €T0
UHTEpIIpeTalui, NPeoOpa30oBaHUI0 W TNMPUMEHEHUIO B PA3JIUYHBIX YUYEOHBIX U HOBBIX
CUTYyaIUsX.

K xoniy oOydenust B 9 kjacce npeaMeTHbIe pe3yJibTaTbl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUI:

® PACKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IOHATHI: XUMHUYECKUN BJIEMEHT, aTOM,
MOJIEKYJa, NOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO, CJIOXKHOE BELIECTBO, BAJIECHTHOCTD,
AIEKTPOOTPULIATENBHOCTD, CTENEHb OKHUCIEHUS, XMUMHUYECKAs peakuus, XUMHUYECKas
CBSI3b, TEIJIOBOM A(PeKT peakuuu, Mojb, MOJSPHBIA 00BEM, PacTBOp, JIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLIMALIMS, PEaKIMH MOHHOTO OOMEHa,
KaTanu3aTop, XHMMHYECKOE€ paBHOBeCHE, OOpaTUMble U HEOOpaTUMbIE pEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMU, OKUCIUTEIb, BOCCTAHOBUTEND, OKUCIICHHE
U BOCCTAHOBIIGHHE, aJIIOTpomnusi, amM(pOTEPHOCTh, XUMHUYECKass CBS3b (KOBAJICHTHAs,
WOHHAsA, METAJUINYecKas), KPUCTaJUIMYeCcKasl pelI€TKa, KOpPpO3usi METAIIOB, CIUIABHI,
CKOpPOCTbh XMMUUYECKON PEaKInU, NIpeAeiabHo aqonycrumas konueHntpauus 11K BemecTsa;
® WJTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHSITUH U TPUMEHSTH 3TU
MOHSATHUSI TIPU ONHUCAHUU BEILIECTB U UX MPEBPAIICHUN;

® 1ICII0JIb30BaTh XHMMHMYECKYIO CHMBOJIUKY JUJIsi cOCTaBiieHuss (GOpMysd BEIIECTB U
YPABHEHUM XUMUYECKUX PEAKIINM;

® OIIPEENATh BAJNICHTHOCTh M CTENEHb OKUCICHHS XMMHUYECKMX JJIEMEHTOB B
COEIMHEHUSAX PA3JIMYHOIO COCTABA, IPUHAJIEKHOCTD BEIIECTB K ONPEIEIEHHOMY KIIACCY
coeMHEeHUH 1o (QopMynaM, BHJI XHUMHYECKONW CBsI3M (KOBaJEHTHAasl, WOHHas,
METaJUIMYecKasi) B HEOPraHWYECKUX COCJUHEHUSX, 3apsi HOHA [0 XHUMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpax HEOPraHUYECKUX COCIUHEHUN, THUTI
KPUCTAININYECKON PEIIETKU KOHKPETHOT'O BEILIECTBA;

e packpbiBath cMbIca [lepuogmueckoro 3akona [[. M. MeHnneneeBa u 1eMOHCTPpUPOBATH
€ro MOHMMAaHHE: OINHUCHIBATH M XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuonmueckoi
CUCTEMbl XHUMHUYECKHX DJJIEMEHTOB: pa3juyaTh TMOHATUS «TJiaBHas moArpynma (A-
rpymnmna)y u «mnobounas mnoxarpymnmna (b-rpynma)», maneie U OOJbBIIME TIEPHOJBI,
COOTHOCHUTH 0003HAUYEHHS, KOTOPbIE UMEIOTCS B MEPUOJINYECKON TaOIUIE, C YUCIOBBIMU
XapaKTepPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB W 3apsija sapa,
o0111ee YUCIIO JIEKTPOHOB U PACHpPECNIEHUE UX IO AJIEKTPOHHBIM CIIO0SIM), OOBSICHSITH
o01111e 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COSAMHEHUM B Mpeaenax
MaJlbIX MEPUOJIOB U TJIABHBIX MOJTPYIIN C YYETOM CTPOCHUS UX aTOMOB;

® KJIACCU(PUIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHUYECKUE BELIECTBA, XMMUUYECKUE
peakuuu (MO YHMCIYy M COCTaBy YYACTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
3ddexTy, Mo UBMEHEHUIO CTENIEHEe OKUCICHNUSI XUMUYECKHUX DJIEMEHTOB);

® XapaKTepHu30BaTh (ONUCHIBATh) OOIIME M CchenuPUUecKue XHMHUYECKHE CBOWMCTBA
MPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPXkIasi OMUCAHUE MPUMEPAMHU MOJICKYJSIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;



® COCTABJIATh YPABHEHHUS BJICKTPOJIUTUYECKON THUCCOLMALIMU KUCIIOT, MIEJIIOYEH U COJIEH,
MOJIHBIE W COKpalI€HHbIE YpaBHEHHUS peaKIMil MOHHOr0 OOMEHa, ypaBHEHUS PEaKIMid,
MOATBEPKAAIOLINX CYIIECTBOBAHUE T€HETUUECKOM CBSI3U MEXK/IY BEIIECTBAMHU PA3JIMYHbBIX
KJIACCOB;

® DaCKphIBaTh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN MOCPEICTBOM
COCTAaBJICHHUS 3JIEKTPOHHOTO OajaHCca 3THX PeaKLnii;

® [[POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHMSI XUMUYECKHUX MPEBPAILLICHUI B PAa3JIMYHBIX YCIOBUSAX;

® BEIYHMCIISITH OTHOCUTEIBHYI0 MOJIEKYJISIPHYIO M MOJIIPHYEO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 3JIeMEHTa Mo (opMysie COCAMHEHUS, MACCOBYIO JOJII0 BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKLINU;

e CcOOJIIOIaTh MpaBUja TOJB30BAHMS XHMHUYECKOW TOCYJI0OM ©  J1a00paTOPHBIM
0o0Opy/IOBaHUEM, a TakKe TMpaBWiIa OOpalleHUs C BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKIHUSAMHU TIO BBITIOTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OTMBITOB IO MOJIYYEHHUIO U
coOnpaHuIo ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKHUCIIOr0 Ia3a);

® [[POBOJIUTh PEAKIIMH, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHBIX BEIIECTB:
pacno3HaBaTh OMNBITHBIM MyTEM XJOpUA-, OpomMua-, HoauA-, kapOoHat-, ¢ocdar-,
CWIMKAT-, CyJib(aT-, TUAPOKCHUI-MOHBI, KAaTHUOHBl aMMOHHS W HOHBI H3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIKUE B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;

e IPUMEHSATH OCHOBHBIE ONEPAIMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHUE, 00001eHNE, CUCTEMATU3AlINIO, BBISIBIIEHUE TPUUYUHHO-CIIEICTBEHHBIX CBSA3EH
— JJUI1 W3Y4YEHUs CBOMCTB BEIIECTB M XUMHUYECKHX PEAKLUUMN, E€CTECTBEHHO-HAYYHBIE
METOJbl TO3HAaHUS — HAOMIOJEHUE, W3MEPEHUE, MOJICIUPOBAHUE, OSKCIEPUMEHT
(peasbHBIN U MBICIICHHBIN).



TEMATUYECKOE IINTAHUPOBAHHUE 9 KJIACC

KonnuectBo yacos DIEKTPOHHbIE Moayns « IIkoabHBINA yPOK
HaumeHnoBanue
Ne PASIEIOB H TeM KoHTposb I[IpakTn (undpossie) Kirouesble 3a1aun DopMBI U METOIBI
n/m Bcero HEIE Pado qecKHe o0Opa3oBaTeNbHbIC BOCIIUTAHUS paboThI
MpOrpaMMbl
ThI paboThl pecypcsl
Pa3nen 1. BemecTBo 1 XMMHU4YeCcKHe PeaKInu
VYcranosnenue nosepurenib | becena, camocros
HBIX OTHOLLIEHUN MEXITY TenbHas paboTa ¢
VUHTENeM U ero y4eOHUKOM, paboTa
YeHUKaMU, pUBJieueHuto | CO CXoMaMi, cocTas
HoBTopenue 1 BuGimoreka [JOK | Y » 1P JIeHHe TabIIHII,
- UX BHAUMAaHHS K
11 yrityOsieHne 3HaHu 6 1 http a MPOBEJICHUE UCCIIE0
' OCHOBHBIX Pa3JIeJIOB s://m.edsoo.ru/7f41a6 | 0OCYKIaeMoii Ha ypoke BaTENILCKOTO JKCIIe-
Kypca 8 xJ1acca 36 I/IH(l)OpMaHI/II/I, AaKTHBU3allun puUMeHTa, paﬁoTa B
HX IMO3HABATEILHOU napax, UHJIUBHUTY
JIESITEIBbHOCTH. anbHas ¥ GppoHTAIb
Has pabora, paborta
B I'pYIIax.
1.2 OcHOBHbIE 3aKOHOMEP 4 bubnuorexa [IOK | [IpuBneuenue BHUMaHUS becena,
HOCTHU XUMHYCCKUX http IIKOJIbHUKOB K IIEHHOCT CaMOCTOSTEIbHAS
peakimii s://m.edsoo.ru/7f41a6 | HOMY acIeKTy 1/13ytvlaeme pabora ¢ yueOHu
36 Ha YpOKax SIBJICHH, opraHu | KoM, paboTa co cxe

3a1us X paboThl ¢ MoTyya
€MOM Ha YPOKE COLMAIbLHO
3HaYuMOM nHpopmanuen —
WHULIUAPOBaHUE €€
00CyXIeHUSs, BEICKA3bIBA
HUS YYaIllUMHUCS CBOETO
MHEHHS 110 €€ TTOBOY.

MaMH, COCTaBJICHUE
TaOJIHIL, IPOBE/ICHUE
HCCIIEI0BATEIBCKOTO
HKCIEpUMEHTA, pabo
Ta B Mapax, WHAUBU
AyalbHas 1
(dbpoHTanBEHAS pabo
Ta, paboTa B IpyIn
nax.




HpI/IBJ'IeLIeHI/Ie BHUMAaHUA
yYaIuxcs K 00Cyk1aeMoin

KTPOJIUTHICCKAS
DneKTpoI ecKa. bubnuorexa LIOK | .1, ypoKe HHPOPMALIHH, I'pynmoBast pabora,
51 varusi.
13 JHUcconHalt ] http AKTHBU3AIMN HX [O3HABA II03HaBaTEJIbHEIE
XHUMUYECKUE PEAKIIUU s://m.edsoo.ru/7f41a6 . . urpsl, Oecena,
TEJNbHOMN JEATEIbHOCTH;
B pacTBOpax 36 AHUCKYCCHSL.
Hroro no pazgeny 18
Paznen 2. HemeTanibl M MX COeIMHEHHUS
becena,
CaMOCTOSITeNIbHAs
[Ipumenenue Ha ypoke
paboTa ¢ yueOHHUKOM,
MHTEPAKTUBHBIX (hopM
paboTa co cxemamu,
paboThl ydaluxcs:
COCTaBJICHHE TaOJIHNII,
O61mast UHTEIJICKTYaJbHBIX U,
bubanoreka LIOK | crumymupyromux nosnasa HPOBEIEHHE HCECie
XapaKTepUCTUKa JI0BATEJIbCKOT'O KCIIE
http TEJbHYI0 MOTHBAIIHIO
2.1 XUMUYECKUX 4 . pumeHTa, paboTa B
s://m.edsoo.ru/7f41a6 | MIKOJBLHUKOB; TPYIIIOBOM
snemenToB VIIA- rnapax, UHIAUBUyallb
36 paboThI WM pabOTHI B 1A Hast 1 (hpoHTATbHAS
rpynnb!. L'anoreHsl pax, KOTOpbIE y4aT MIKOJIb P
. pabora, paboTa B
HUKOB KOMaH/IHOH paboTte u
. rpynmnax.
B3aUMOJEHCTBHIO C JPYTH
MU JI€TbMU
2.2 Ob6muas 6 bubnuorexa HOK | Ununuuposanue u becena, camoTost
XapaKTepUCTUKA http HOJI/IEpKKa UCCIIEI0BAaTENbC | TelbHas paboTa ¢
XUMHYECKHX s://m.edsoo.ru/7f41a6 | koit mesTeNs HOCTH KOML | y4eOHUKOM, paboTa
36

3nemMeHToB VIA-

HHUKOB B paMKax

CO CXE€MaMH, COCTaB




rpynnsl. Cepa u eé€

peaiu3anuu UMW WHIAUBHU
AYAJIIbHBIX U I'PYIIITOBBIX
HCCJIICAOBATCIILCKUX ITPOCK

JIeHHe TaOJInIy,
MPOBE/ICHUE UCCITe
JI0BaTEIILCKOTO
IKCIIEPUMEHTA, padbo
Ta B Mapax, UHJAUBU
nyalibHast u PpoH

COEAMHEHUS TanbHas paboTa,
TOB
pa0oTa B rpymnmnax.
Hcrnonb3oBaHne BOCIINATA
TEJIbHBIX BO3MOXKHOCTEH
coJiep)aHusl y4eOHOTO
OO61mas KonnexrtusHnas
npeaMera yepes noaoop paoTa, cKycous
XapaKTepUCTUKA
PaKTCpHC bubmoreka [IOK COOTBETCTBYIOIIMX TEKCTOB | . Ila’ — ’
XUMHYECKHUX hitp » WP 5
23 AT 9TCHUA, 337129 LT «MapadoH 3HaHHID»,
2J1IEMEHTOB VA- s://m.edsoo.ru/7f41a6
N y peleHus, Tpo0aeM HbIX CaMOCTOSTEIbHAs
rpynisl. A3ot, ¢poc 36 .
by b cuTyanuii juis o0cykaenus | pabora ¢ yueOnu
U UX WHEHUS
dop coeluHe B KITACCE; KOM.

24 OOmas bu6mmoreka [IOK | IIpumeHnenue Ha ypoke becena,
XapaKTepUCTHKA http UHTEPAKTUBHBIX (HOpM CaMOCTOSITeITbHAS
XHMHYECKHX s://m.edsoo.ru/7f41a6 | PaOOTHI ydaIIuXcs: HHTEI paboTa ¢ y4eOHUKOM,

36 JIEKTYaJbHBIX UTP, CTUMYJIM | paboTa co cxemami,

a51eMeHTOB [VA-
IpyIIBL. YTIEpoa U
KPEMHUI U UX

PYIOIIMX MO3HABATEIbHYIO
MOTHBAIIMIO IIKOJIBHUKOB;
IpynIoBod paboThl WK

CcOCTaBJIEHHE TaOJIHII,
MIPOBEICHUE
HCCIIEN0BATEILCKOTO




COCANHCHUA

paboTHI B Tapax, KOTOPHIE
y4ar MKOJbHUKOB KOMaH
JTHOM paboTe U B3aUMOJICHC
TBUIO C IPYTUMH JIETbMHU

IKCTICPUMECHTA,
pabora B mapax,
WH/IMBUyaIbHAS U
¢dbpoHTanbHas paboTa,
pabota B rpymnmax.

Hroro no pasneny

26

Pa3sngena 3. Merajiibl ¥ MX coOeIMHEHUS

YcraHoBIEHUE JOBEPUTEID
HBIX OTHOIIIEHUH MCXKIY
YUYUTEIIEM U €T0
y4E€HHUKaMH, CII0cOOCT
BYIOIIUX IMO3UTHUB HOMY

KomnektuBHas
pabota, nuckyccus,
Oecema, MHTEIIIEK

bubmorexa [IOK BOCTIPUSATHUIO YYal[l MHUCS TYAJIBHbIC HIPDL,
11 OG6mue cBoiicTBa 4 http p 3 yHam IPOBEJIEHHE UCCIIE
' METaJJIOB s://m.edsoo.ru/7f41a6 TpeOOBaHHH 1 POCKO JIOBaTEJILCKOTO
36 YUHTEIIs, PUBICUCHHIO HX | sKcriepUMeHTa,
BHUMAaHHS K 00CYIaeMON | caMOCTOSITENIbHAS
Ha ypoke uHpopmauu, pabota ¢ yueOHUI
aKTHBU3AI[MH MX TO3HABA KOM.
TENbHOMN JeATeIbHOCTH
3.2 Baxwnerime meTtamibl 16 bubnuorexa [IOK | Opranuzanus medera | Pabota B mapax,
U UX COCTUHEHUS http MOTHBHPOBAHHBIX U | yPOK —IIyTEIIeCTBHE,
s://m.edsoo.ru/7f4136 | spynupoBaHHBIX ydYaIUXCS | CAMOCTOSATENbHAS
36

Hag MUMX HCYCIICBAOIIUMU
OJHOKJIACCHUKaMH, Jaro
mero MIKOJIbHUKaM

pabota ¢ yueOHUKOM




COILIMATIbHO 3HAYUMBIN OTIBIT
COTpPYJIHUYECTBA U
B3aMMHOMN TTOMOIIIH;

Ntoro no pazgeny

20

Paznen 4. Xumusi 4 OKpysKamomas cpeaa

DopmMUpOBaHUE HaBbIKa
myOJIMYHOTO  BBICTYIIICHHS
Bemecrea u bubmmnoreka LIOK N
4 http fiepen ayIUTOPUCH, | o e THBHAS
N MaTepHuaibl B ;KU3HU 1
o opeKa s://m.edsoo.ru/7f41a6 | APTYMCHTUPOBAHUS 1 | pa6ora, Oecea,
YEeJIOB .
36 OTCTAaMBAHUA CBOEH TOUKH | CKyCCHs
3peHUs;
Hroro mo pazneny 1
OBIIEE KOJIMYECTBO 65

YACOB 110 ITPOTPAMME




INOYPOYHOE IIVIAHUPOBAHMUE 9 KUIIACC
Kosn4yecTBo yacos DJIeKTPOHHbIE
Hara uudposbie
Nen/m | Tema ypoka Kontpoasnbie | IlpakTuueckue
Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoTbI
pecypcsl
Ilepuoanueckuii 3aK0H.
| Ilepuonnueckas cucrema 1 1.09 bubmunoreka IIOK
XUMUYECKUX dneMeHToB /I, U. ' https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU
2 CBOMCTB XUMHUUYECKHX AJIEMEHTOB 1 5.09 bubmorera [TOK
) ' https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanus u HoMeHKIaTypa | 8.09 bubnuoreka [JOK
HEOPraHUYECKUX BELIECTB ' https://m.edsoo.ru/00adb7e2
4 Bunpl XuMHU4ecKoU CBSI3H U THUIIEI ) 12.09 bu6mmoreka [{OK
KPHCTAJUTMYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
[ToBTOpEHME n yriayOiieHre 3HaAHUH
5 P Yoy 1 15.09
OCHOBHBIX pa3/IeJioB Kypca 8§ Kjacca
BxoaHoii KOHTPOJIbL
Kontponbhas padora Nel o reme
6 «IToBTOpEHuUE U yriayOsieHHe 3HaHUI 1 1 19.09
OCHOBHBIX pa3JIeyioB Kypca 8
KJ1accay
7 Knaccudukanus XuMHIECKUX 1 22.09 bu6nuoreka [JOK




peaKHI/Iﬁ 110 pa3JIMYHbIM IIPU3HAKaAM

https://m.edsoo.ru/00adbcb0

IToHsATHE O CKOPOCTH XUMHYECKOU

bu6mmorexa [IOK

8 eakmuu. [loHsTHe 0 TOMOI€HHEIX U 26.09
peaxi https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKIUIX
ITorsgaTne 0 XUMHYECKOM
aBHOBeCcUH. PAKTOPHI, BIUSIOIIHAE
9 fla CKOPOCTDH XI/IMI/I‘-IECKOﬁ €aKIIu 29.09 Bubmorexa TOK
P peaxi ' https://m.edsoo.ru/00adc28c
U TIOJIOKEHHUE XUMUYECKOT'0
paBHOBECHSI
10 OKHCITUTENTbHO-BOCCTAaHOBUTEIIHHBIC 3.10 bubmuoreka [{OK
peakuuu ' https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTUYECKON
11 nccomuanuy. CUIbHEIE U cI1a0ble 6.10 Brbmorexa IJOK
A AL, ' https://m.edsoo.ru/00adcd68
AJNEKTPOIIUTHI
bu6mmoreka [JOK
12 HonHble ypaBHEHUS peakIui 10.10
yp peakn https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
13 OCHOBAaHMH B CBETE NMPEACTABICHHUI 13.10 bu6muoteka LIOK
00 3JIEKTPOIUTHIECKOM ' https://m.eds00.ru/00add5d8
IUCCOLIMAIINU
XHUMHUYECKHE CBOMCTBA COJIEH B
14 CBeTe IIpeACTaBIeHUl 00 17.10 Brbmiorexa IJOK
p . ' https://m.edsoo.ru/00add8b2
ANEKTPOTUTUUECKON AUCCOLMAIIIT
bu6nmoreka [JOK
15 ITousiTHE O THAPOIN3E COJIEH 20.10
b https://m.edsoo.ru/00add9d4
[Tpaktuyeckas padora Ne 1.
bu6nmoreka [JOK
16 «Pemenne s3xcniepUMEHTATBHBIX 24.10

3aaud»)

https://m.edsoo.ru/00addd12




O06o00menne Matepuania mo TeMe
«DIEKTPOIUTHYECKAS

but6mmoreka [JOK

17 7.11
aucconuanys. XuMuyeckue https://m.edsoo.ru/00addbfa
peaKkuuu B pacTBOpax»

Kontponbhas pabota Ne2 o teme

13 «ONEKTPOIIUTUYECKAS 1011 bubnuorexa [JOK
aucconyanusg. XuMHYECKHE ' https://m.edsoo.ru/00addecO
pEeaKIu B pacTBOpax»

OO6m1as XxapaKTepuCTHUKA TajJOTeHOB.
19 XUMHYEeCKHE CBOMCTBA Ha IIpUMepe 14.11 bubmorexa LHOK
pHuMep ' https://m.edsoo.ru/00addfe2
XJopa
XnopoBogopoa. CosisiHast KHCIIOTA,
20 XUMHYECKHE CBOMCTBA, ITOJTyUCHHUE 17.11 bubmorexa HOK
’ y ’ ' https://m.edsoo.ru/00adel04
MpUMEHEHNE
ITpakTrueckas padora Ne 2 o reme
21 «ITomydyeHue COSTHON KUCIIOTHI 21.11 buGnnorexa [IOK
y N . ’ ' https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBONUCTB»
Boruucnenus no ypaBHEHUAM
22 XAMHWYECKHUX peaKIMi, eCI OJNH 2411 bubnnorexa [IOK
PEAKIHH, 8 ' https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE

” OO11ast XapakTepUCTHKA 3JIEMEHTOB 5811 bubnnorexa [JOK
VIA-rpymisl ' https://m.edsoo.ru/00ade64a
AmoTponHbsie MOIU(UKALIUN CEPBHI.

24 Haxoxnenue cepol u eé 112 bubnnoreka [IOK
COEIMHEHUH B PUPOJE. ' https://m.edsoo.ru/00ade64a
XUMHYECKUE CBOMCTBA CEPhI

25 CepoBo0poa, CTPOCHHE, 5.12 bubnuorexa [[OK

q)HSI/I‘IGCKI/Ie U XUMHNYCCKHE

https://m.edsoo.ru/00ade802




CBOHCTBA

Oxcunpl cepol. CepHas KUCIIOTA,

bu6mmorexa [IOK

26 U3UYECKUE U XMMHUYECKHE 8.12
¢ . https://m.edsoo.ru/00adea28
CBOICTBA, IPUMEHEHUE
XHUMHUYECKUE PEAKLINH, JIEKAILNE B
OCHOBE TIPOMBIIIICHHOTO CTII0c00a

7 MOJTyYEHUsI CEPHOI KUCIIOTHI. 1512 bub6nmorexa [IOK
XMMHYECKOE 3arpsI3HEHUE ' https://m.edsoo.ru/00adec8a
OKpYXaIoIIeH Cpeabl
COCTMHEHUSIMU CEPBI

)3 Brruucinenune MaccoBou JoJIH 1512 bubnuoreka [JOK
BBIXO/1a IIPOYKTa PEAKLIUU ' https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCcTHKa JIEMEHTOB
VA-rpynmnsl. A3o0T,

29 acCIPOCTPaHECHHE B IIPUPOC 19.12 bubmorexa LOK
pactipoctp pHpOE, ' https://m.edsoo.ru/00adeea6
buznYecKre 1 XUMUYECKHE
CBOICTRBA
AMMUak, ero puznyecKue u

30 XHMHUYECKHE CBOUCTBA, OIYUCHUE 22.12 bubmorexa LIOK

> TTOTLY ' https://m.eds00.ru/00adf004
U IPUMEHEHUE
[Tpaktuyeckas padora Ne 3 o Teme
31 «Ilomyyenne aMmmMuaka, H3y4eHHE 26.12 bubnmorexa [IOK
y B » 13Y ' https://m.edsoo.ru/00adf180
€ro CBOMCTBY»

1 A3oTHas KucioTa, e€ Gusndeckue u 29 12 bubnnoreka [IOK
XHMHYSCKHE CBOMCTBA ' https://m.edsoo.ru/00adf306

33 Hcnonbs3oBaHue HUTPATOB U CONEH 12.01 bubnuoreka [JOK

aMMOHHUS B KAUECTBE MUHEPATHHBIX
yaoOpeHui. XuMHU4ECKOoe

https://m.edsoo.ru/00adf518




3arpsi3HEHUE OKPY KaIoIIEeH cpeibl
COEIMHEHUSIMU a30Ta

docdop. Oxcun dhochopa (V) u

bubmnoreka [IOK
34 ochopHas KuciaoTa, GU3NIECKUe u 16.01
bocdop L b https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOHCTRBA, ITOJTYICHHE
Hcnonb3oBanue pocdaros B
35 KaueCTBE MHUHEPAIbHBIX YI00pEHUH. 1901 bubnmnoreka [JOK
3arpsi3HeHue NPUPOJHON CPEJIb ' https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacnpocTpaHeHHE B
36 pu 2 e g)murt){ec;;le u 23.01 bubmmorexa [JOK
PHpoae, . ' https://m.edsoo.ru/00adfd9c
XUMUYECKHUE CBOKCTBA
Oxkcupsl yraepoaa, ux pusndeckue
1 XMMHYECKHE CBOMCTBA. Eu6 LIOK
nonIMoTeKa
37 DKOJIOTrHUECKHE MPOOIEMEI, 26.01
p https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHUJIOM yTJIepoaa
av)
bub6nuoreka [JOK
38 VYronpHas KUCI0Ta U €€ COTu 30.01
https://m.edsoo.ru/00ae006¢
[Ipaktuueckas padorta Ne 4 o teme
39 "IlosrydyeHne yrieKucioro rasa. 507 bub6nuorexa [IOK
KauecTBennas peakuus Ha ' https://m.edsoo.ru/00ae027e
KkapOoHaT-noH"
[TepBoHayanbHbBIE OHATHS 00
40 OpPraHMYECKUX BEIIECTBAX KaK O 6.02 bubmorexa LIOK
p = ' https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTiepoaa
. bubmuoreka [JOK
41 Kpemuuii u ero coennHeHus 9.02 1

https://m.edsoo.ru/00ac080a




ITpakTrueckas padorta Ne 5.
Pemenne skciepuMeHTATBHBIX

but6mmoreka [JOK

42 y 13.02
3a7ad4 1o TeMe «BakHeimnme https://m.edsoo.ru/00ae0bf2
HEMETAJIJIBI U UX COEINHEHU
O06001eHne Matepuaia mo TeMe

43 «BakHeHIIIEe HEMETAIUIBI U UX 16.02
COEIUHEHUSY
KontponbHas pabota Ne3 o reme

. bu6mmoreka [{OK
44 «Baxuelnme HeMeTaJUIbEl U UX 20.02
https://m.edsoo.ru/00ae0el8
COEIUHEHUS
OO01mast xapakTepuCTHKA
XUMHUYECKHUX DIIEMEHTOB —

45 MeTaIoB. MeTamindeckas CBSI3b U 7.02 bubmnoreka [IOK
METAJUTNYECKasi KPUCTAIIINIECKAsI ' https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METAJIOB
XUMHUYECKHE CBOIICTBA METAJIIOB. Bu6 110K

HOINOTEKA
46 DIIEKTPOXUMUUECKUI PSIIT 2.03
p . p https://m.edsoo.ru/00ael156
HaIpsHKEHUN METaJJIOB
O061me crocoObl MOTyYeHHS
MeTtaioB. Crasbel. Beluncienus
47 10 YPABHEHUIM XUMUYECKUX 6.03 Bubmorexa TOK
yp . ' https://m.edsoo.ru/00ael156
peakiMii, ecu OJIUH U3 pearecHTOB
COJICPKUT IPUMECH
bubnuoreka [JOK
48 ITorsgaTHE O KOPPO3UU METAIIIOB 13.03
pP https://m.edsoo.ru/00ae1278
bubnuoreka IHOK
49 [llenounble METAJIIbLI 16.03 o

https://m.edsoo.ru/00ael14b2




OKcuIbl U THAPOKCUIBI HATPUS U

bu6mmoreka [{OK

50 20.03
KaJInus https://m.edso0.ru/00ae14b2
51 [[lemouHoO3eMeNnbHBIE METATUTBI — 23.03 bubnuoreka [JOK
KaJbLMHA U MarHUH ' https://m.edsoo.ru/00ael5e8
bu6mmorexa [IOK
52 Baxnetimme coenune an 27.03
PRHCHITH FIMHCHITT KATIBIUA https://m.edsoo.ru/00ael5e8
O06o001IeHNEe U CHCTEMAaTH3AITHS
53 n B 6.04
3HAHUU
54 JKEcTKOCTh BOMBI U CIIOCOORI €€ 10.04 bub6nuoreka [JOK
YCTpAaHEHHUS ' https://m.edsoo.ru/00ac1886
[Tpaktuyeckas padora Ne 6 o Teme
55 "YKECTKOCTh BO/BI U METOJIBI €€ 13.04 bubmorexa LIOK
| g g ’ https://m.edsoo.ru/00aclae8
YCTpaHEHUS
bu6nmnoreka [JOK
56 AmomuHui 17.04
https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHIA U bubmunoreka IIOK
57 20.04
THAPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
K 24.04
>3 c1eso https://m.edso0.ru/00ae1d86
59 Oxcupl, TMAPOKCUIBI U COJIN 27.04 bu6numoreka [IOK
xkenesa (I1) u xenesa (111) ' https://m.edsoo.ru/00ae35¢6
O0o001IeHNEe U CHCTEMATH3aLIH
60 n B 4.05
3HAHUH
[TpakTrueckast pabora Ne 7.
61 Pelenne skcriepuMeHTAIBHBIX 2,05 bubnuorexa [JOK
3aga4 no teMe «Baxneinmmne ' https://m.edsoo.ru/00ae3de8
METAaJLIbI U UX COCTHHCHUS
62 Beruucnenus no ypaBHeHUsAM 15.05 bubmuoteka LIOK




XUMHUYECKHUX PEaKIHii, €CIU OJIUH
U3 PeareHTOB JIaH B U30BITKE WU
COJIEPKUT IpUMecH. Beruncienus
MacCOBOH JI0JIM BBIXOJ[a MPOIyKTa
peaxiuu

https://m.edsoo.ru/00ael750

63

O0001eHre U cCUCTEMATU3ALIIS

5 1 18.05

3HAHUH

KontponbHas pabota Ne4 o reme
64 «Baxxknelime MeTaJuIbl 1 UX 1 22.05

COEIMHEHU S

BemecTBa 1 MmaTepuansl B bubanoreka K
65 B p 1 25.05 6muoreka L1O

HOBCEIHEBHOMN KN3HU YEIOBEKA

https://m.edsoo.ru/00ae3f50

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

65




IIpoBepsieMbie TPeOOBaHUSA K Pe3y/JIbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/IbHOM

NPOrpamMMmsl
Kon [IpoBepsieMbie MTpeIMETHBIE Pe3yIbTaThl OCBOCHUS OCHOBHOM 00pa3oBaTelbHON
[IPOBEPSEMOTO MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHUS
pe3yabpTara

1 [lo Teme: «BemecTBo U XUMHUUECKask PEAKLUS

1.1 PAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTHH: PacTBOP, 3JIEKTPOIMUTHI,
HEDJICKTPOIIUTHI, JEKTPOIUTUYECKAs JUCCOIMALNS, PEaKIMd HOHHOTO OoOMeHa,
KaTaan3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTUMbIe W HEOOpaTUMBIC PEaKIIUH,
OKHCJIUTEIIbHO- BOCCTAHOBUTEJIBHBIE PEAKUHUHU, OKHUCIUTENb, BOCCTAHOBUTEID,
OKHUCJICHHE W BOCCTAHOBJICHHE, aJUIOTPONHsI, aM(pOTEPHOCTh, XUMUIECKAsI CBS3b
(KoBaJieHTHAsl, MOHHAs, METATMYECKasi), KPUCTAUIMUECKas PpeIIeTKa, CIUIABHI,
CKOPOCTb XUMHUYECKON PEAKLIUU

1.2 WJUTIOCTPUPOBATH B3aMIMOCBSI3b OCHOBHBIX  XUMHYECKHX TTOHSITHIA
Y IPUMEHSITh 3TH TOHSTHS TIPU OMKMCAHWUU BEUIECTB U MX MPEBPAILLIEHUIN

1.3 COCTaBJIATb YPAaBHEHHUS SJICKTPOJUTHYECKOM AUCCOLUMALMU KHUCIIOT, LIENOYEH U
COJIEeii, MTOJIHBIE U COKPAIllEHHBIC YPaBHEHUS PEAKIINl HOHHOTO OOMeHa

1.4 PACKpbIBaTh CYLIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEZCTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca STUX peakiuit

1.5 [MPOBOJUTH PACUETHI [0 YPABHEHUIO XUMHUECKON PEAKIIKI

2 [To Ttemam: «Hemeraimibl U uX coeauHEHUs» U «MeTamibl U UX
COETMHEHUS

2.1 XapaKTepU30BaTh (OMHUCHIBATH) OONIUE W CHCIM(PUICSCKHEe XUMHYSCKHUE CBOWCTBA
[POCTBIX M CJOXKHBIX  BEIIECTB, TMOATBEpXKJas ONUCAHUE MpPUMEPAMHU
MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX XUMUYECKUX PeaKLUi

22 COCTaBJISITh YPABHEHHUSI PEAKIUH, MOITBEPKAAOIIUX CYIIIECTBOBAHUE
FEHETUYECKOM CBSI3M MEX]y BEUIECTBAMHU PA3TUYHBIX KJIACCOB

23 [MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH IIPOTEKAHUSI XMMUUECKUX MPEBPALEHUN B PA3JIMYHBIX YCIOBUAX

24 CJIE10BATh MpaBUIaM TIOJIb30BAHUS XUMHUYECKOU MOCYJI01
1 71a00paTOpHBIM O0OPYJIOBAHUEM, a TAaK)Ke MpaBWJIaM OOpalIeHUsS




C BCHICCTBAMU B COOTBCTCTBHUU C MHCTPYKIHUAMU 110 BBIIIOJTHCHUIO Ha60paTOpHBIX
XUMUYECKUX OIBITOB IO TMOJYYEHHUIO W COOMpaHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa 1 yriIeKUcIoro ra3a)

2.5 [MPOBOAUTH PEAaKUUU, IOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3/IMYHbIX
BEIECTB: PACIO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OpOMUI-, HOIUI-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, THIAPOKCUI-UOHBI, KATHOHBI aMMOHWUS, HOHBI
M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB

3 [lo Teme: «XuMUs U OKpYIKaKOIIAs cpeaar

3.1 [pacKpbIBaTh CMBICII OCHOBHBIX xuMHuueckux nousatuil: [1/IK BemecrBa; koppo3ust
METAILIOB

3.2 [PUMEHATH OCHOBHBIE OIEpPALMU MBICIUTEIBHON JEATEIBHOCTH — aHAIA3 |

CUHTE3, CpaBHEHHE, OOOOIIeHHe, CHUCTEeMATHU3AlMI0, BBISBICHHE MPHUUYUHHO-
CJIEACTBEHHBIX CBA3EH — JJI1 U3YUYEHUsI CBOMCTB BEILIECTB U XUMUYECKUX PEAKLIU;
€CTECTBCHHO-HAYYHBIE METOJbI IO3HAHWUSA — HAONIOJIEHWE, W3MEpCHHE,
MOJIETMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN)

IIpoBepsiemble 3JIeMEHTHI COeP:KAHUS

Kon

HpOBepﬂ MBI DIIEMEHT COACPIKAHUA

1

BeriecTBo 1 XUMHU4YECKast pcaKuus. HOBTOpCHI/IC

1.1

Ilepuonnueckuit 3akoH. Ilepuonnueckas cucreMa XUMHYECKMX dieMeHToB J[.M.
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHYECKUX
PIIEMEHTOB IMEPBBIX TPEX NEPUOAOB, KalMsl, KaJbLHUs MU ux COEJIMHEHU N B
COOTBETCTBUU C MOJIO’KEHUEM anemeHToB B Ilepuoaunueckoil cucreme u
CTPOCHHEM UX aTOMOB

1.2

CTpoeHue BellecTBa: BUJIbI XUMHUYECKOM CBsI3U. THUIBI KPUCTAJUIMUECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOM pEIICTKM U BHAA
XUMHYeCKol cBs3U. Kiaccudukamusi ¥ HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB
(MeXIyHapoaHass W TPUBHANIbHAS). XHUMHYECKHE CBOWCTBA BEIIECTB, OTHOCAIIUXCS K
pa3IMYHBIM ~ KJaccaM  HEOPraHWYECKUMX  COCIMHEHUH,  TIEHETHYecKas  CBA3b
HEOPTraHUYECKUX BEIIECTB

1.3

Knaccupukanuss XUMHUYECKUX pEaKIUd [0 pa3iuyHbIM MpHU3HaKaMm (10 YUCITy H
COCTaBy Yy4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3G (HeKTy, 0 W3MEHEHUIO
CTETICHEW OKHCIECHUS XHUMHUYECKUX OJJIEMEHTOB, IO OOpaTUMOCTH, TIO Yy4YacTHUIO
KaTanu3aTopa). JK30- U SHIAOTEPMHUECKHE




[peakuyy, TepMOXUMHUYECKUE ypaBHEHUS. [ IOHATHE O CKOPOCTH XUMHUUYECKOW peakuu

1.4

[Mousitue 00 O6paTI/IMBIX u H606paTI/IMLIX XUMHUYCCKUX PCAKIHUAX. Ilonstue o
COMOI'CHHBIX MW TCTCPOTCHHLIX PCAKIHAX. IlonsiTHe O XHUMHYECKOM PAaBHOBCCHHU.
(DaKTOpBI, BIIMAOIIUC Ha CKOpPOCTb XHUMHYCCKOMN p€akiuuu M IIOJIOKCHHUC
XUMHYCCKOTI'0 paBHOBECHUA

1.5

OKHUCIUTEIHHO-BOCCTAHOBUTEILHEIE pcaKknuuu, BHGKTpOHHBIﬁ 6anch OKHUCJIUTEIIBHO-
BOCCTAHOBUTEIBHOM pEeaKUunu. CocraBnenue YpaBHEHUU OKHCJIUTEJIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUi C HUCIIOJIb30BAHUEM METO/1a JIEKTPOHHOTO OaaHca

1.6

Teopus IEKTPOJINTUYECKOU JUCCOLUALUY. ONEKTPOIUTHL U
HERIEKTpoauThl. KaTnoHbl, aHMOHBL. MexaHu3M JUCCOLMALMU BELIECTB C Pa3INYHBIMU
BUJAMU XMMUYECKOH cBsi3u. Ctenenp auccouuanuu. CUIbHBIE U C1a0ble AJIEKTPOJIUTHL
Peakiiny MOHHOTO OOMEHa. Y CIIOBUS MPOTEKAaHUS PEaKIii HIOHHOTO 0OMEHa, MOJHBIE U
COKpallleHHbIE MOHHBIE ypaBHEHHUs peakiuii. CBONCTBAa KHUCIOT, OCHOBAHUW U COJIEH B
CBETE MPECTABICHUN 00 3JIEKTPOIUTHUECKON aucconranuy. KauecTBeHHbIE peakiiy Ha
oHbI. [TonsiTHE O THApPOIM3E coneit

1.7

XUMUUECKUH HKCIEPUMEHT: O3HAKOMIICHHE C MOJCISIMH KPHCTALUTUYECKUX PEHIETOK
HEOPraHUYECKUX BEIIECTB — METAUIOB M HEMETaNIOB (rpaduTa M amMmasa), CI0KHBIX
BEIECTB (XJIOpUAA HATPHs); HCCICJOBAHHE 3aBUCHMOCTH CKOPOCTH XHMHUYECKON
pEaKIUK OT BO3/AEHCTBUS PA3IUUYHBIX (AKTOPOB; HMCCIEAOBAHUE AIIEKTPOIPOBOJHOCTH
PacTBOPOB BEILIECTB, IpOIecca AMCCOLHUAINU KHCIIOT, INEJIOYe M colied (BO3MOXKHO
MCIIOJIb30BaHUE BUJICOMATEPHAIIOB); NpOBE/ICHHE OIIBITOB,
WITIOCTPUPYIOIMX MPHU3HAKK IPOTEKaHHWsl peakiuii MOHHOro obmeHa (oOpa3oBaHue
0cajika, BBIJCJIIEHUE Ta3a, 0Opa3oBaHME BOJbI); OINBITOB, WIIIOCTPUPYIOIIUX HPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX ~ peakuuil  (rOpeHue, peakluuu  pa3jiokKeHus,
COCIMHEHUS); PacHO3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbI0 KayeCTBEHHBIX
peaKImii Ha NOHBI; peIlIeHNe YKCIIEPUMEHTAIBHBIX 33124

HemeTannsl 1 ux COCIUHCHUA

2.1

OO01mass xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE
CTCIICHU OKMCJICHUA. CTpOGHI/Ie n (1)I/I3I/I‘-ICCKI/IC CBOIiCTBa IMMPOCTHIX BCUICCTB — I'aJIOrCHOB.
XuMHUeCKWe CBOMCTBA Ha TpuMepe Xjopa (B3auMOJICHCTBHE C MeETaulaMu,
HeMeTaulaMH, Inesodamu). XyopoBoaopos. ComnsHas KHCIIOTa, XUMHUYECKHE CBOMCTBA,
noJydeHue, nmpuMeHeHue. JleficTBue xyiopa M XJIOpOBOAOPOJA HA OPraHW3M YEJIOBEKA.
Baxneiiie XJI0puapl U UX HAX0XKICHUE B IPUPOJIE




22

OOmas xapakrepuctuka 3y1eMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOCHHMSI AaTOMOB,
XapaKTepHbIe cTeneHu okucineHus. CTpoeHne u (Gu3nueckre CBONCTBA MPOCTHIX BEIIECTB
— KHCIIOpOJa M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOAa U Cepbl. XUMUYECKHE
cBoiicTBa cepbl. CepoBOIOPO, CTpOeHHE, (PU3NIECKUE U XUMUUECKHEe CBOHCTBA. OKCUIBI
Cepbl KaK MPEJICTaBUTENIN KHUCIOTHBIX OKcHIoB. CepHas Kuciora, (usnueckue Hu
XMMHAYECKHE CBOWCTBA (OOIIME KaK MPEICTABUTEINS KJIacca KHUCIOT U CIEHU(PHUECKHUE).
XYUMHUYECKUE peaklMy, JIeKaIllMe B OCHOBE IPOMBIILICHHOTO CIOco0a IMOTy4YeHHUs
cepHOl KHCHOTHL. [IpumMenenue. Conu cepHOM KHUCIOTHI, Kauye€CTBEHHAs peakius Ha
cyiabdar-uoH. Haxoxnenue cepbl M €€ COEAMHEHMH B mpupoge. XUMHUYECKOE
Barpsi3HEHUE  OKPYJXKAIOUIeH cpelbl COCNWHEHUSMU Ccepbl  (KUCIOTHBIC JIOXK[IH,
3arps3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIICHUS
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OOmast xapakTepucTuka 3j1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE  CTENEHH  OKHUCJIEHHA.  A30T,  pacHpoCTpaHEHHE B IPHPOIE,
¢du3nueckue M XUMHYecKHe CBOHCTBa. KpyroBopor aszora B mpupoje. AMMHAK, €ro
(du3nueckue U XMMUYECKHE CBOMCTBA, MOdydeHUEe U npumeHeHue. ColnM aMMOHMS, UX
(u3nueckue U XMMHUUYECKUE CBOWCTBaA, NMpuMeHeHHe. KauecTBeHHash peakuuss Ha HOHBI
AMMOHUsI. A30THas KHCJOTa, €€ MOJy4yeHue, (Pu3MuecKkue M XHMMHUYECKHE CBOMCTBa
(oOmue Kak MpeACcTaBUTENs Kiacca KHCIOT U creuuduyeckue). lcnonb3oBaHue
HUTPAaTOB M COJIEH aMMOHHS B KayeCTBE MHUHEPAJIbHBIX YJI0OpeHHH. Xumuueckoe
3arps3HEHUE OKpYXalollell cpeibl COEIMHEHMSAMU a30Ta (KUCIOTHBIE JIOXK/H,
3arpsi3HEHUE BO3/yXa, IOYBBI U BOJOEMOB)
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Docdop, AJUIOTPOITHBIE MOAU(PUKAITII docdopa, busznueckue u
xumudeckue cBoictBa. Oxcupa ¢ocdopa (V) u dochopHas kuciora, Gu3NYECKUe U
XMMHYECKHE CBOMCTBA, nmoy4yenue. McnonpzoBanue ¢pocdaroB B kKaueCTBE MUHEPAIbHBIX
yI00peHuit
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OO6mass xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OcCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE  CTENEHH  OKHCJICHHS.  YTJIEpOJd, aUIOTPOIHBIE  MOAU(DUKAINY,
pacmpocTpaHeHHe B Tpupone, (U3MUECKHEe U XUMHYECKHE CBOWCTBA. AjcopOuus.
Kpyrosopot yrnepona B mpupoje. Okcuapl yriepoaa, ux (QU3N4ecKhue U XUMUYECKHE
CBOﬁCTBa, I[el\/JICTBI/Ie Ha XUBBIC OpPraHU3MbI, ITOJTYUYCHUC U MPUMCHCHUC. DKOJIOTHYECKUE
npoOJeMbl, CBs3aHHBIE ¢ OKcHIoM yriepoaa (IV); rumoresa riobaabHOTO MOTETICHUS
KJIMMaTa; MapHUKOBBIM 3(dekT. YrombHas KHCIOTa W €€ COJU, UX (PU3NUECKHEe H
XUMHUYCCKUEC CBOﬁCTBa, MMOJIy4€HHUEC W TPUMCHCHHC. KauecTBennas pC€aKknusa Ha
KapOOHAT-HOHBL. Vcronb30BaHHe KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINUICHHOCTH H
CEITbCKOM XO3SIHCTBE




2.6

[TepBoHayanbHbIE TOHIATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCIWHEHHUSX YIJIepojaa
(MeTaH, 3TaH, STUJIEH, allETWIEH, 3TaHOJ, INIMIIEPUH, YKCyCHas Kucjorta). Mx cocTtaB u
xuMu4Yeckoe crpoeHue. [loHaTre 0 OMOJIOrMYEeCKH Ba)KHBIX BEIISCTBAX: KUPaxX, OeNKax,
YIJIEBOJaX — M WX POJIM B KM3HU UYeJOBeKa. MarepuaabHOE €UHCTBO OPTaHUYECKHX U
HEOPTraHUYECKUX COCTMHEHUH

2.7

Kpemuuii, ero buszngeckue u XUMHYECKHE CBOICTBA, MOJTYy4YECHUE |
npuMeHenrne. CoeMHEHHS KpeMHHsS B mnpupoje. OOmue mpeiacTaBlieHds 00 OKCHJIE
kpemuuss (IV) m kpemuueBoit kuciaore. CHIMKATBI, WX HCIOJIb30BAaHUE B OBITY,
MEIUIUHE, TMPOMBIIUICHHOCTH. BakHeHIne CTpOWTENbHBIE MaTepHajbl: KepaMHKa,
CTEKJIO, WEMEHT, OeToH, xkene300eToH. I[IpobmeMbl 6Ge30macHOr0 HCIMOJIb30BAHUS
CTPOUTENIBHBIX MaTEPHUAJIOB B TIOBCEHEBHOW KU3HH

2.8

XUMUYECKUN SKCIIEPUMEHT: H3y4YE€HHE O0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB
COJISTHOM KHUCJIOTBI, IMPOBCACHUEC KAa4YC€CTBCHHBIX peaKHI/Iﬁ Ha XJIOPUA-UOHBI U
HaOJIFOJICHHE MPU3HAKOB KX MPOTEKAHUs, OIBIThI, OTpPaKArOUUe QGUINYSCKHE U
XMMHYECKHE CBOMCTBA TAJIOTCHOB M MX COCJUHEHHH (BO3MOXXHO HCIOJIb30BaHHE
BUICOMATEPHAIOB);  O3HAKOMJIEHHME C  oOpasiamMu  XJOpHIOB  (TaJOTCHHIIOB);
03HAKOMJICHHE C O00pas3laMd Cephl M €€ COCTUHEHUSMHU (BO3MOXKHO HCIIOJIb30BAHHUE
BUICOMATEPHAJIOB); HAOJIOJEHUE TMpoliecca OOyIJIMBaHUS caxapa IMOJl JCUCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI, M3YYCHHUE XUMHUECKUX CBOWMCTB pa30aBICHHOM
CepHOM  KHCJOTBHI, TPOBEIECHHE KAUYECTBCHHON peakuuu Ha Ccyiab(par-uoH U
HaOJIF0/ICHUE TMPH3HAKa €€ MPOTEKaHWs; O3HAKOMJICHHE C (DU3MYCCKHMMU CBOWCTBAMH
aszora, (ochopa m ux coenuHeHH (BO3MOXKHO WCIIOIB30BAaHHE BUICOMATEPHAIIOB),
oOpa3iaMu a30THBIX U PochOpHBIX yIOOpEHUIt; TToTydeHne, coOnpaHue, paclio3HaBaHUE
N N3Yy4YCHUC CBOICTB aMMHaKa, IPOBCACHUC KaYCCTBCHHBIX peaKHI/Iﬁ HAa MOH aMMOHUA U
dochar- WOH W WIYyYCHHE TPU3HAKOB HX TMPOTECKAHUS, B3aUMOJICHCTBUE
KOHI[CHTPUPOBAHHOW a30THOM KHCJIOTBI C MEObi0 (BO3BMOXKHO  HCIIOJb30BaHHE
BU/ICOMATEPHAIIOB); M3Y4YCHUE MOjEIel KPUCTALIMYECKUX PEIICTOK ajiMasa, rpadura,
(ynaepeHa; 03HAKOMIIEHHE C MPOIECCOM aaCcopOIMU PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM yIJIeM W YCTPOWCTBOM MPOTHBOTa3a; IMOJyYeHHE, COOMpaHHE,
pacro3HaBaHWE ¥ M3YYCHHUE CBOWCTB YIJIEKHUCIIOTO ra3a; MPOBEICHUE KaueCTBEHHBIX
peakimii Ha KapOOHAT- W CHIMKAT-HOHBI W HW3yYCHUE TNPU3HAKOB HUX MPOTCKAHWS,
O3HAaKOMJICHUC C HpOHYKHHeﬁ CHUJIMKAaTHOU IMPOMBIIIJICHHOCTH, peuicHuc
OKCIICPUMCHTAJILHBIX 3a/la4d 11O TCMC «Baxxueu1me HeMeTaJUIbI U UX COCOAUHCHUA»

MeTamiel 1 uX COCAUHCHUA




3.1

OO0Imass XapakTepUCTUKA XHMHUYECKUX OJJIIEMEHTOB — METa/VIOB Ha OCHOBAaHHH WX
nonoxkenusi B Ilepuogumueckoil cucreme xumuueckux siaeMeHtoB [[.M. MenzaeneeBa u
ctpoenust atomoB. CTpoeHHME MeTauIoB. MeTaluindeckas CBA3b M METaUTHYecKast
KpUCTaJUITMUECKas pelieTka. DIEKTPOXUMUYECKUM sl HAPsHKEHUH METaJIOB
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Dusnueckue U XMMUYECKHe CBOMcTBa MeTaioB. O0Iue crnocoObl MOTy4eHUs! METAIIIOB.
[ToHsiTE O KOPPO3UH METAJIIOB, OCHOBHBIE CITOCOOBI 3alIUTHI MX OT KOppo3uu. CriiaBbl
(cTanb, YyryH, JOPATIOMUHNN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH
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[[{enounble MeTaiuibl: nojoxkeHue B lIlepuonnyueckoir cucTeMe XMMHUYECKUX 3JIEMEHTOB
JI.1. MenpgeneeBa; CTpOEHHE UX aTOMOB; HaxoxjaeHUe B mnpupoje. dusnueckue
M XUMHUYECKHE CBOIicTBa (Ha mnpumepe HaTpusi U Kanus). OKCHIBI U TUIPOKCHIBI
HaTpus U Kanus. [Ipumenenune menoyHbpiX METalioB U UX COEIMHEHUN

3.4

[llenouHO3eMENbHEIC METaJLIbI MarHum i KaJIbIIU: MOJIOXKCHUE B
[lepuoanueckoil cucreme xumuueckux snemeHtoB .M. MeHneneeBa; cTpoeHue HX
AQTOMOB; HaxoXAcHHE B mpupoae. Pu3MUEeCKHe U XUMHUYECKHE CBOMCTBA MarHusi M
Kanblus. BakHelue coenuHeHMs KaubLus (OKCHI, TMApPOKCcHA, coiu). JKecTkocTh
BOJIBI M CIIOCOOBI €€ YCTPaHEeHUS

3.5

AmoMuHui: nonoxeHue B llepuonmueckoit cucreme xumuueckux siemeHtoB J[.U.
MeHnzeneeBa; CTpOCHHUE aToOMa; HaXOoXJeHUe B npupoje. Ou3nuecKue U XUMHUYECKUE
CBOMCTBA amOMUHMS. AMGDOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCH/IA ATFOMUHUS

3.6

Kene3o: monoxenue B Ilepuognyueckoil cucreme XumMuyeckux snemeHToB JI..
MenzeneeBa; CTPOEHHUE aTOMa; HAXOXKICHHE B mpupoje. PU3HUYECKHE U XUMHYECKHE
cBoiicTBa >xene3a. Oxcuapl, ruapokcuasl u conu xenesza (1) u xenesa (III), ux cocras,
CBOICTBA U MOJIyUYEHUE

3.7

XUMHUECKUH OKCIEPUMEHT: O3HAKOMJIEHHE ¢ O00pa3laMi METaJsIOB U CIUIABOB,
X (U3NYECKUMU CBOWMCTBAMU; M3Y4YEHHE PE3YJIbTATOB KOPPO3HH METAIIOB (BO3MOXKHO
MCIIOJIb30BaHUE BUICOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHAA KAJIbITUS U
HATpUS C BOAOH (BO3MOXHO HCIOJIB30BAHHE BUAECOMATEPHAJIOB); HCCIICIOBAHUE CBOICTB
PKECTKOM BOJBI; TIpoliecca TOPEHHUs jkKeje3a B KHUCIOpojae (BO3MOXKHO HCIOJIh30BAHUE
BUJICOMAaTEPHANIOB); TMPHU3HAKOB TMPOTEKAHHS KAUYECTBEHHBIX pEaKUWid Ha HOHBI
(MarHusi, KanbIus, ATFOMUAHUS, ITMHKa, kene3a (I1) u xenesza (I11), mean (I1I); HaGmronenue
U OIHUCAHWE NPOIECCOB OKPANTUBAHUS IUIAMCHH HWOHAMH HATpHS, KaJTust u
KambIsl  (BO3MOXHO  HCIIOJIb30BaHHE




BI/IIIGOMaTepI/IaJ'IOB); HCCICIOBAaHUC aM(bOTCpHI)IX CBOMCTB TUAPOKCHUIA AJIIOMHUHHA U
THAPOKCHUAA HOHWHKA, PCIICHHUC OKCICPUMCHTAJBHBIX 3alad II0 TEMC «Baxwneimine
MCTAJIJIbl 1 UX COCOUHCHUS

XUMUS U OKpy’Karolas cpesa

4.1

HoBbie maTepuansl ¥ TeXHOJOrMHM. BeliecTtBa M Marepualibl B IMOBCEAHEBHOW >KU3HU
yeIoBeKa. XHUMHUS M 3JI0pOBbe. be3omacHoe HCMOb30BaHHE BEIIECTB U XUMHYECKHX
peakiuii B ObITy. [lepBas mOMOIITs TPH XUMHUYECKHX 0KOTaX M OTPaBICHUIX

4.2

OCHOBBI KOJIOTMUECKON I'PaMOTHOCTH. XMUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpenbl
[MJAK. Ponp XxumMuM B peIIeHHH SKOJOTHYECKHX mpobieM. IIpupogHble HCTOYHUKU
YIIEBOAOPOAOB (yroiib, IPUPOAHBIH Ta3, He(PTh), IPOIYKTH UX MEPEepPadOTKU, UX POJIb B
OBITY ¥ IPOMBIIIIIEHHOCTH
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XHUMUYECKUMN OKCIICPUMCHT: H3YUCHHUC 06pa3u0B MaTCpHraIoB (CTCKJIO,
CILIaBbI MCTAJIJIOB, ITIOJIUMCPHBIC MaTepI/IaJ'IBI)

IIposepsiembie Ha OI'D mo xuMuu TpedGoBaHNs K pe3yJbTaTaM 0CBOCHUSI OCHOBHOI

OﬁpaSOBaTeHLHOﬁ nmporpaMMmsbl OCHOBHOI'O oﬁmero 06p330BaHl/lﬂ

Kon [IpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM pe3yJibTaTaM 0a30BOT0 YPOBHS
MPOBEPSEMOTO OCBOCHHSI OCHOBHOHM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO OOIIETO
TpeOoBaHUS obpazoBanus Ha ocHoBe PI'OC

[IpencraBnenue:

0 TO3HABAEMOCTU SBJICHUH NPHUPOJBI, MOHUMAHHE OOBEKTHBHON 3HAYUMOCTH
OCHOB XHMHYECKOM HAayKh KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHMUS,
KOMIIOHEHTa OOLIel KyJIbTypbl M MpPAaKTHUYECKOW JAESITEIbHOCTH YEJIOBEKa B
YCIIOBUSIX COBPEMEHHOro OO0IlecTBa; MOHUMAaHME MECTa XUMHHM CpeAu JpYrux
€CTECTBEHHBIX HAYK

O HAy4YHbBIX MCTOJAX IIO3HAHHUA, B TOM UYHUCIIC OKCICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOAAX HUCCICAOBAHUA BCIICCTB W H3YUCHUA XHUMHUUYCCKHUX
peaKuHﬁ; YMCHUE HCIIOJIB30BAaTh MOACIN IJId 00BSICHEHHS CTPOCHUA
ATOMOB M MOJICKYIJI




1.3

0 chepax mnpohecCHOHATBHON JAEATEIBHOCTH, CBS3aHHBIX C XHMHCH W
COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JIOCTHIKEHHSX XHMHUYECKOM
HAyKH, YTO MO3BOJHMT OOYYAIOIIMMCSI pacCMaTpuBaTh XHMHUIO Kak cdepy CBoei
Oyaymied npodecCHOHAIbHOW JAEATEIBHOCTH M CJeJaTh OCO3HAHHBIA BbIOOP
XMMHUHU KaK TPOQHILHOTO MPEeIMETa TPU MEPexojie Ha YPOBEHb CPEIHETO OOIIEro
00pa3oBaHMUS

BiiangeHne cucTeMOM XMMHYECKMX 3HAHMM W yMEHUE NPUMEHSTh CUCTEMY
XUMUYECKUX 3HAHHUM, KOTOPasi BKIIIOYAECT:

2.1

Ba)KHEHIINE XMMHWYECKUE IIOHATUSA: XMUMMUYECKHUH D3JIEMEHT, aToM, MOJIEKYyJa,
BEIIECTBO, MIPOCTOE M CI0XKHOE BELIECTBO, OAHOPOJIHAS U HEOAHOPOJIHAS CMEChH,
OTHOCHUTEJIbHBIE aTOMHAasi U MOJIEKYJISIpHAsi Macchl, KOJUYECTBO BELIECTBA, MOJb,
MOJISIpDHAsE Macca, MOJIIPHBIM OO0BEM, OKCUJA, KHUCIOTa, OCHOBaHHE, COJIb
(cpeansisi), XUMHYECKast

peakuus, peakluu COEAUHEHUs, PEaKUUU pa3JIoKEHUs, PEaKLuu 3aMELICHMS,
peakimu  oOMeHa, TerioBo d(M(EKT peakmuu, 5K30- U IHIOTCPMHUCCKHE
[peakuuu, pacTBOp, MaccoBas JOJs XHMHUYECKOrOo 3JIEMEHTa B COEIWHEHUH,
MaccoBasi J10Jisl U MPOILIEHTHAs KOHIIEHTpaIUs BEIIECTBAa B pacTBOpE, SAPO aToma,
QIIEKTPOHHBIN CJION aTroma, aToMHasi OpOWTaidb, paguyC aToMa, BaJEHTHOCTD,
CTEIIEHb OKHCIICHMS, XUMUYECKasi CBSI3b, JNEKTPOOTPHULATEILHOCTb,
MOJIIpHAsl M HENOJISIpHAs KOBAJCHTHAs CBsI3b, MOHHASA CBA3b, METAJUIMYECKAs
CBSI3b, KpUCTAJUIMYECKass pelieTka (aTOMHas, HWOHHas, MeTaJlJIMyecKas,
MOJICKYJIIpHAsl), HWOH, KaTHOH, aHWOH, DJEKTPOJUT M  HEDJIEKTPOJIUT,
HIIEKTPOJIUTUYECKAsT JTUCCOIMALINS, PEaKIMU HOHHOIO OOMEHa, OKMCIMTEIbHO-
BOCCTAHOBUTEJIbHbIE peakuum, OKHUCJIUTENb U BOCCTAHOBUTEIID,
OKHCJICHHE U BOCCTAHOBJICHHUE, SJEKTPOJIN3, XUMHUUECKOE paBHOBECHE, 00paTuMbIe
1 HeoOpaTHMBbIe PEaKLUH, CKOPOCTh XMMUYECKON peakiuu, katanuzatop, [TIK,
KOppO3Usl METAJIJIOB, CILIaBBI

2.2

OCHOBOIIOJIATalOIINE 3aKOHBI XUMHUU: 3aKOH COXPAaHECHHS MAaCChl, IEPHOTUUCCKUN
3akoH [[.1. MeHneneeBa, 3aKOH MTOCTOSIHCTBA COCTaBa, 3aKOH ABOraapo

2.3

Teopun XUMUH: ATOMHO-MOJIEKYJISIpHAs Teopus, TeopHs
PIIEKTPOJIUTUYECKON AUCCOLMALINT

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKITFOUAOIIICH




3.1

YMEHHE IPaBWIBHO MCIIOJb30BaTh M3YUYCHHbIE BEIIECTBA M MaTepualibl (B TOM
quciIe MHHEpaJbHblE yIOOpEeHHs, METaJulbl U CIUIABbl, NMPOJYKTHI NepepadoTKu
MPUPOIHBIX UCTOYHUKOB YIJIEBOJOPOJOB (YIJis, MPUPOJHOro rasza, Hedtu) B
OBITY, CEIbCKOM XO3HCTBE, Ha NMPOU3BOJACTBE U NMOHMMAHUE 3HAUYEHUS KHUPOB,
0eJIKOB, YIJIEBOAOB Il OpraHW3Ma YeJOBEKa; YMEHHUE MPOTHO3MPOBATH BIMSHHE
BELIECTB M XUMHYECKHX IIPOLIECCOB HAa OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
[IPUPOIHYIO CpERY
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YMEHHE HWHTErpupoBaTh XMMHUYECKUE 3HAHUS CO 3HAHUSMHU JIPYTUX y4eOHBIX
MpEIMETOB
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HAJIMYHE OMbITa PabOTHI C PA3MYHBIMH MCTOYHHKAMH WH(POPMALUHU 10 XUMHUHU
(Hay4Hasi 1 HAYYHO-IIOMYyJIsIpHAs JIUTEpaTypa, CIOBapH, CIIPAaBOYHUKH, UHTEPHET-

peCypchl)

3.4

YMCHUC 00BEKTHBHO O CHUBATH I/IH(l)OpMaI_H/IIO 0 BCHICCTBAX, UX IMPCBPALICHUAX U
MPAKTUYCCKOM IMPUMCHCHUHU U YMCHHUC HCIIOJb30BATh €€ IJId PCHICHUA y‘-IC6HO-
MMO3HABATCIbHBIX 3aJa4

BnageHue ocHOBaMM MOHSATHMHOIO ammapara U CUMBOJIMYECKOTO SI3bIKA XUMUU
U1 cOCTaBlieHUS! (OpMYJl HEOPraHMYECKUX BEUIECTB, YPAaBHEHUN XHMHUYECKUX
peakuuii; ocHoBamu xuMmuyeckoit HomeHkatypsl (IUPAC u TpuBuanbHoil)

'YMeHue oOBSCHATH CBSI3b MOJIOXKEHHs djemeHTa B I[lepmoanueckoil cucteme ¢
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHMSI aTOMOB XHUMHYECKHX DJIEMEHTOB
(coctaB u 3apsi sapa, OOIIee YUCIO DJICKTPOHOB), PACTIPECICHIUEM AJICKTPOHOB
[0 SHEPreTUYECKUM YPOBHSAM aTOMOB MEPBBIX TPEX MEPHOIOB, KaUs U KaJIbLIUS

[IpencraBineHue 0 NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB
(paguyc atoma, SIEKTPOOTPUIIATENBHOCTH), MPOCTBIX M CIOXKHBIX BEHIECTB OT
MOJIOKEHUs 3yieMeHToB B Ilepumonmueckoid cucteme (B MaiblX IEpUOJAX U
[JIABHBIX MOATPYIINAX) U JIEKTPOHHOTO CTPOCHUS aTOMa

YMeHue Ki1accupUuIupoBaTh:

7.1

XHUMHNYCCKHEC 5JICMCHTHI

7.2

HCOPraHNM4YCCKNUEC BCIICCTBA




7.3

XUMHWYCCKUC pCaKIIUU

8 'YMeHne onpenessiTh:

8.1 BAJICHTHOCTh U CTENEHb OKUCIIEHHS] XMMHUYECKHX 3JIEMEHTOB, 3aps] MOHA

8.2 BAJ  XUMHYECKOH CB3M W TUN  KPUCTAUIMYECKOH CTPYKTYpPHI B
COEIMHEHUSX

8.3 XapaKkTep cpesibl B BOAHBIX PACTBOpaX BEIIECTB (KMCIOT, OCHOBAHUI)

8.4 OKHCJIUTENb U BOCCTAHOBUTEIb

9 'YMeHne XapakTepu30BaTh GU3NUECKHE U XUMUUYECKHE CBOMCTBA:

9.1 MPOCTBIX BEHIECTB (KUCIOPOJ, O030H, BOJAOPOX, rpadur, amma3, KpeMHHUH, a3o0T,
bocdop, cepa, xJ10p, HATPUN, KaTHM, MArHUM, KaJbIUi, aTFOMUHUM, JKeJ1€30)

9.2 CIIO)KHBIX BEIIECTB, B TOM YHCJIE HUX BOJHBIX pacTBOpoB (BoJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOJOPOA, OKCUIBI U TUIpOKCUAbl MeTaiioB [ — IIA rpymm,
amomuaust, meau (II), uwmuka, xeneza (II u III), oxcuast yroepoma (II u 1V),
kpemuus (IV), azora u ¢ocdopa (III u V), cepwr (IV u VI), ceprucras, cepnas,
Q30TUCTasl, a30THAas, pocopHasi, yrojbHasi, KpEMHHEBAs! KUCIIOTA U UX COJIN)

3 [MPOTHO3UPOBATH u XapaKkTepHU30BaTh CBOICTBa BEIIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHHUS, IPHUMEHEHUE BELIECTB B
3aBUCUMOCTH OT HX CBOMCTB, BO3MOXXHOCTb IPOTEKAHHUS XMMHUYECKUX
[IpEeBpaIleHUH B Pa3IUYHBIX YCIOBUIX

10 'YMEHHE COCTaBIATh MOJIEKYJIIPHBIE M HIOHHBIE YPABHEHUS PEAKIUN, B TOM
qrcle:

10.1 [peakiuii HOHHOTO OOMeHa

10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKIUNA

10.3 WILTFOCTPUPYIOIIUX XUMHUUYECKHE CBOMCTBa  HM3YYEHHBIX KJIacCOB
(TpyIi) HEOPraHUYECKUX BELIECTB

10.4 [10/ITBEPIKIAIOLIUX FEHETUYECKYIO B3aUMOCBS3b MEKIYy HUMU

11 'YMeHue BIYUCIATH (IPOBOJUTH PACUETHI):

11.1 OTHOCHUTEIJIbHYIO MOJIEKYJIIPHYIO U MOJIIDHYIO ~ MaccChl  BEIIECTB,
MacCOBYIO JIOJF0 XUMHUYECKOT0 3JIEMEHTA B COEJMHEHU U

11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,




11.3

KOJIMYCCTBO BCIIECTBA U €I'0 Maccy, 00BEM ra3on

11.4

[0 YpaBHEHUSAM XMMUYECKUX PEAKIMHA M HAXOJUTh KOJIUYECTBO
BELIECTBAa, 00bEM U MacCy peareHTOB WM MIPOJYKTOB PEaKuu

12 Biianenue (3HaHHE OCHOB):

12.1 OCHOBHBIMM ~ METOJaMM HAy4YHOrO TO3HaHUS (HAOJIOACHUE, W3MEpEHHE,
DKCIIEPUMEHT, MOJIECJIMPOBAHUE) TPU HU3YUYEHUU BEUIECTB H XUMHUYECKHUX
SABIIGHUH;  yMeHHe  CchOpMyIHUpOBaTh  MpoOJeMy M NPEUIOKHUTh IyTH €€
pelieHus

12.2 be3zomacHoi paboThl C XMMHUYECKMMHU BELIECTBAMH, XUMHUYECKON
MOCy0i U J1abopaTOPHBIM 000PYIOBaHUEM

123 npaBuiaMd  0€30MacHOro OOpalleHUs C BELIECTBAMH, HCIOJNb3YyEeMbIMH B
MOBCETHEBHOM KU3HU, MpaBWJIaMU MOBEJCHUS B LIENAX COEpeKEeHUs 3J0POBbS U
OKpY>Karollel MpUpPOIHOM cpeibl; TOHUMaHue Bpea (0racHOCTH) BO3ACHCTBUS Ha
PKHBBIC OpPTaHU3MBl ONPEICNCHHBIX BELIECTB, CHOCOOOB YMEHBIIECHUS U
[IPEIOTBPALIEHHS UX BPEIHOTO BO3IEHCTBUS

13 Hanuune npakTMuecKuX HaBBIKOB IUIAHHUPOBAHMSI U OCYLIECTBIIEHUS CIEAYIOIINX
XUMHUYECKHUX KCIIEPUMEHTOB:

13.1 M3y4eHHEe U ONHUCaHHe (PU3NYECKHUX CBOMCTB BEIIECTB; O3HAKOMIIEHHE C
(bU3UYECKUMU U XUMUYECKUMU SIBIICHUSIMU; OTIBITHI, WILTIOCTPUPYIOIINE MPU3HAKU
[IPOTEKaHUsI XMMUUYECKUX peaKlnii

13.2 M3y4deHHe CIIOCO00B Pa3IeICHHs CMECEH

13.3 [OJIy4YEHUE KHUCJIOpPOJa M H3YYEHHUE €ro CBOWCTB; MOJY4YE€HHE BOAOpOAAa U
M3y4€HUE €r0 CBOWCTB; MOJYYEHHUE YTJIEKUCIIOrO ra3a U U3y4YeHHUE €ro CBOMCTB;
[TOJIyYEHUE aMMHUaKa U U3y4E€HHE €r0 CBOMCTB

13.4 [IPUTOTOBIICHUE pacTBOpOB C  ONpelerIeHHON MaccoOBOM Jonen
[PaCTBOPEHHOTO BEIIECTBA

13.5 [IPUMEHEHUE WHJIUKaTOPOB (ytakmyca, METWIOPAHXKAa U

denondranenna) Ui ONpENeiCHHs] XapakTepa cpeibl B pPacTBOpax KHUCIOT U
IeJIouei




13.6

MCCTIEOBAaHUE M OINKMCAHUE CBOMCTB HEOPTraHWYECKHX BEIIECTB PA3IUYHBIX
KJIACCOB; M3YUYEHUE B3aUMOJICUCTBUS KHUCIOT C METAJUIAMH, OKCHUIAaMU METAILIOB,
PAaCTBOPUMBIMH U  HEPACTBOPHUMBIMHU  OCHOBAaHUSMHU, COJIISIMU; TOJy4EHHUE
HEPACTBOPUMBIX OCHOBAaHUH; BBHITECHEHHE OJHOTO MeTalljia APYTMM M3 pacTBopa
COJIM; WCCIIEIOBaHWE aM(pOTEPHBIX CBOWCTB THAPOKCHUIIOB  aTIOMHHHS U
[MHKA

13.7

[PCIICHUC  OKCICPUMCHTAJIBbHBIX 3aJad IO TEMaM: «OCHOBHBIE  KJIACCHI
HCOPIraHNYCCKUX COGHHHGHHﬁ)); ((3.HCKTPOJII/ITI/I‘-I€‘CK351
JAUCCOLNAIUsI), «Baxnenime HeMETaIBI W HX COCIHUHCHUAY,

«Baxuelme MeTalIbl U UX COSIUHEHU

13.8

XUMHAYECKHE SKCIIEPUMEHTHI, WIUTFOCTPUPYIOIINE PU3HAKY MTPOTEKAHHUS PEaKInit
MOHHOTO OOMEHa; KayeCTBEHHBbIE pEaKLIUU Ha IMPHCYTCTBYIOIIME B BOJHBIX
pacTBOpax HOHBL: XJOPHI-, OpoMHI-, HOAMI-, cyibdaT-, docdaT-, kapOOHAT-,
CUJIMKAT-aHUOHBI, THUAPOKCUA-MOHBI, KaTHOHBI AMMOHUS, MAarHus, KaJbIHs,
QITFOMUHUSA, xKene3a (2+) u xkenesa (3+), menu (2-+), HMHKA

14

'YMmeunue:

14.1

MPCACTABIATE PE3YJIbTaTbl 3KCIICPUMCHTA B (bOpMC BbIBOAOB, A0Ka3aTCJIbCTB,
I’paq)I/IKOB n Ta6J'II/IH H BBIABJIATH OMIIMPUICCKUEC 3aKOHOMEPHOCTHU

14.2

YCTAHABIIMBATH CBSI3M MEXKIy PealbHO HAOII0AaeMbIMH XHMUYECKUMH SBICHUSIMHU
U IpOIECCAMM, IPOUCXOASAIIMMU B Makpo- U MHUKPOMHUPE, OOBACHATh MPUYUHBI
MHOT000pa3usl BEILIECTB

IlepeyeHb 371€eMEHTOB CO/IePKAHUSI, TPOBEPSEMBIX HA OCHOBHOM
rocy1apCcTBEHHOM JK3aMeHe M0 XUMHU

Kon [IpoBepsieMblil 351IeMEHT coep KaHUs
1 [lepBoHaYaIbHBIE XUMUYECKUE TTOHATHSA
1.1 Uwucteie BemecTBa 1 cMecH. CriocoObl pasiesieHus cMecei
1.2 ATOMBI U MOJIEKYJIbI. XUMHYECKUE 3JIeMEHTbl. CHMBOJIBI XUMUYECKUX HJIEMEHTOB.
[IpocTbie U CI0KHBIE BELIECTBA.
1.3 Xumnueckast (popmyna. BajneHTHOCTP aTOMOB XMUMHMYECKHX 3JeMeHTOB. CTeneHb
OKHCJIEHUS




1.4

3aKOH MOCTOSIHCTBA cocrTaBa BemecTB. OTHOCUTENbHAA atoMHas macca. OTHOCUTENbHAS
MOJICKYJISIpHAst Macca. MaccoBast TOJIsS XUMHYECKOTO 3JIEMEHTa B COSIMHCHUN

1.5

KommgectBo BemectBa. Mok, Mossipaast Mmacca. MonsipHbIii 00beM razoB. Bzanmocssi3zb
KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAUHUI] BEIICCTBA

1.6

Duszndyeckre ¥ XUMUUECKUE SIBJICHUA. XUMHUYeCKast peaKkuus U €€ IIPU3HAKH. 3aKoH
COXPAaHCHUA MaCChl BEIIECCTB. XuMmudeckue YpaBHCHUA

[lepuonnueckuii 3akoH u [lepuoanueckas cucteMa XuMu4eckux neMmenTon .M.
MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepronnueckuii 3akoH. Ilepuomnueckas cucrema XuMHUeCKHX dieMeHTOB J[.H.
Menaeneesa. [lepuoapl u rpymmbl. @U3HYECKHI CMBICH MOPAIKOBOIO HOMEPA, HOMEPOB
Meproja U TPYIIbl dJIEMEHTa

22

Ctpoenue artomoB. CocrtaB aromHbIX sjaep. HM3orombl. Onektponsl. CtpoeHue
PIEKTPOHHBIX 000JI0UEeK aTOMOB MepBbIX 20 XHUMHUECKHX 3yeMeHTOB [lepuommueckoit
cuctemsl J.1. Menaeneesa

23

3aKOHOMepHOCTI/I B HM3MCHCHHHU CBOMCTB XHMMHYECKHX DIIEMEHTOB MEPBLIX TPEX
[ICPpUOO0B, KA, KaJIbIIUA (pazmyca ATOMOB, 2JICKTPOOTPHUIATCIBbHOCTH, MCTAJNINUCCKUX
1 HEMCTAJNIMYCCKUX CBOI\/'ICTB) n HuXx COG}II/IHeHI/Iﬁ B COOTBETCTBHH C IIOJOXKECHUCM
DJICMCHTOB B HCpI’IOI[PI‘IGCKOfI CUCTEMC U CTPOCHHUEM UX aTOMOB

CtpoeHue BeriecTBa

3.1

XumMuyeckas CBSI3b. KoBanenTtHas (momnsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUUYECKUX 3yieMeHTOB. MoHHas cBs3b. Meraimuyeckas
CBSI3b

32

THIIBI KPHUCTAINIMYCCKHUX PCHICTOK (aTOMHaH, HOHHaAas, MCTaJ’IJ’II/ILIeCKaﬂ), 3aBUCUMOCTDb
CBOICTB BC€IIECTBA OT TUIIA KpHCTaHHquCKOﬁ PEIICTKU U BUJA XHUMHYECKOM CBSI3HU

Baxueitme MpEaACTAaBUTCIIM HCOPraHMYCCKHUX BCHICCTB. Hemeranner 1 ux COCAMHCHUA.
MeTaisl 1 uX COCIUHCHUA

4.1

Knaccudukanumss W HOMEHKJIATypa  HEOPTraHWYECKHX  COCAMHEHHWH:  OKCHIOB
(conmeobpasyrome: OCHOBHBIE, KHCJIOTHBIE, am(oTepHbIe) U
Hecoeo0pa3yrole; OCHOBaHWH (IIEIOYM W HEPaCTBOPUMBIE OCHOBAHHS); KHCIIOT
(kucmopocoaepkamme W OSCKHCIOPOJHBIE, OJHOOCHOBHBIE W MHOTOOCHOBHEIC);
coJiel (CpeTHUX U KHUCIIBIX )




4.2

dusznueckue u XMMUYECKHE CBOMCTBA IPOCTHIX BELIECTB-HEMETAIJIOB:
BOJIOPO/J1a, XJIOpa, KUCIOPO/a, Cephbl, a30Ta, pocdopa, yriepoaa, KpeMHUS

43 Du3ndyeckue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJIOB: JUTHS, HATpPUS,
KaJusi, MarHUAS U KaJlblIMs, aJIOMUHUS, Kelle3a. DIEKTPOXUMUUECKUI psiJl HAMPsHKEHUN
METaJJIOB

44 Dusnueckue U XUMHYECKHE CBOliCTBa BOJIOPOTHBIX COETMHEHNN
HEMETAJJIOB: XJIOPOBOAOPO/a, CEPOBOAOPOIA, AMMHAKa

4.5 du3nyeckue 1 XUMUYECKHE CBOMCTBA OKCHI0B HemeTaiioB: cepsl (IV, VI), azora (11, IV,
V), docdopa (111, V), yrnepona (11, IV), kpemuus (IV). [lonydeHne OKCHIOB HEMETAIIIOB

4.6 XuMunyeckue cBorcTBa okcuaoB: MetamioB A — IIIA rpynn, nuHka, Meau
(IT) u xenesa (11, III). [Tony4yeHne oKCHUIOB METAIIJIOB

4.7 XUMHUYECKHE CBOWMCTBA OCHOBAaHMW H  aM(OTEPHBIX THIPOKCHIIOB (Ha MpUMepe
THUIPOKCUIOB allIOMUHUS, >Kene3a, IMHKa). [lomyueHue ocHOBaHUH U aMQpOTEPHBIX
TUAPOKCUJIOB

4.8 OO0mme XWMHUYECKHEe CBOWCTBA  KHUCJIOT:  XJIOPOBOJOPOIHOW, CEPOBOJIOPOIHOM,
CEPHUCTOM, CEpHOW, a30THOH, QochopHOH, KpeMHHEBOW, yrosbHOU. (Ocobbie
XMMHUYECKHE CBOMCTBAa KOHIICHTPUPOBAHHOM cepHOM U a3oTHOW kucnoT. [lomydyenue
KHUCIIOT

4.9 OO01e XMMHUYecKre CBOMcTBa cperHux coieil. [lomyuenue comneit

4.10  [[Tomy4yenue, cobupaHue, pacro3HaBaHUE BOJOPOJa, KHCIOPOJIa, aMMHUaKa, YTIEKUCIOTO
ra3a B JJabopaTOpuu

4.11  [lomyueHne aMMHaKa, CEpHOW M a30THOW KHCJIOT B MPOMBINIICHHOCTH. OOrmime
CIIOCOOBI TIOJyYEHUST METAJIIOB

4.12 ['eHeTHUECKas CBSI3b MEXKY KIIACCAMU HEOPTAaHUYECKUX COCTUHEHUN

5 XMMHYECKUE PEAKIINH

5.1 Knaccudukanusi XUMHYECKHUX PEAKIUHA 10 Pa3jIuvHbIM TpPU3HAKAM: TI0 YUCITY U
COCTaBY Yy4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(PGeKTy, M0 U3MEHEHUIO
CTETNEHEN OKUCIIEHUSI XUMUYECKUX IJIEMEHTOB

5.2 TennoBoi 3h(PEeKT XUMUYECKOW peakIuu, TEPMOXUMHUYECKHE yYpaBHEHHS. JK30- U
PHIOTEPMHUYECKUE PeaKIHK. TepMOXUMHUYECKHUE YPaBHEHUS

53 OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peaKIuu. Oxucnurenu u

BOCCTaAHOBUTCIIN. Hpoueccm OKHUCJICHHA KW BOCCTAHOBJICHHA. BHCKTpOHHHﬁ OanaHc
OKHCJINTEILHO-BOCCTAHOBUTEIIHLHOM peakuuu




5.4 Teopust SHIEKTPONUTUUECKONW auccoruanuu. KaThoHbI, aHMOHBIL. JJEKTPOJUTHI U
HE3IeKTPOIUThl. CHIIbHBIE U c1a0ble 31eKTPoInThl. CTeNeHb AUCCOLUaUN

5.5 Peakiiny HOHHOTO OOMEHA. Y CIIOBUS IPOTEKAHUS peaKkIluii HOHHOTO 0OMEeHa, MOJTHBIE 1
COKpAIlEHHbIE HOHHBIE YPABHEHMSI peakLuit

6 XHUMHS ¥ OKpYyKarolas cpena

6.1 BemecrBa 1 MaTepralibl B IIOBCEIHEBHOW KU3HU 4elIOBEKa. be3onacHoe MCIIONb30BaHue
BEIIECTB W XHMMHUYECKHX peakuuii B nabopatopunu u ObiTy. IlepBas momours mpu
XMMHUYECKHX OXKOI'axX M OTPaBJIECHUSIX

6.2 XUMHYecKoe 3arpsA3HEHHE OKpy)Karolled cpeabl (KUCIOTHBIE OO, 3arps3HEHHE
MOYBHI, BO3/IyXa U BOJIOEMOB), CITIOCOOBI ero npenoTBpamienus [lpeaensHas momycTuMas
koHieHTpanusi BemecTB (IIJIK). Ponp XuMuum B pemieHuM 5KOJIOTHMUECKHUX MPOOJIEM.
Y cunieHre napHUKOBOIo YPQeKTa, pa3pylIeHUEe 030HOBOT'O CJIOs

6.3 [Ipumenenue cepsl, azoTa, (gocdopa, yriepoaa, KpeMHHS U UX COCJUHEHUH B OBITY,
MEIMIIMHE, MPOMBIIIJICHHOCTH U CeJlbCKOM Xo3sicTBe. [IpuMeHeHune MeTamnoB H
CIUIaBOB (CTajib, YYT'yH, JIOPAJIOMUHUN, OpoH3a) B OBITY M MPOMBIIIIEHHOCTH HX
coequHeHuil. IloHAaTne O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3alUTBl MX OT
KOppO3UH1

6.4 [IpupoaHble HCTOYHUKU YTIIEBOJOPOIOB (yroJib, IPUPOIHBIA Ta3, HEPTH), MPOIYKTHI UX
nepepaboTku (O€H3UH), MX POJIb B OBITY M MIPOMBIIIEHHOCTH

6.5 [lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUSAX yriepoja
(MeTaH, 3TaH, HTWUJIEH, alETHJIEH, 3TAaHOJ, TJHMLEPHH, YKCycHas kuciora). [loHstue o
OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: XHpaX, O€NKax, yriIeBOAaX — U UX POJM B JKU3HU
yesioBeKa

7 Pacuerst:

7.1 no opMysaM XUMHYECKUX COSAMHEHHIMA

7.2 Macchl (MaccoBOI) JJOJIM PACTBOPEHHOIO BEIIECTBA B PACTBOPE

7.3 0 XUMUYECKUM ypaBHEHHUSIM

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYHEHUKA

Xumus : 9-i1 knace: 0a30BbIi ypoBeHb :yueOHuk/ O.C. ["'abpuensiH,

N.I".OctpoymoB, C.A.CnankoB- Mocksa: IIpocsemenue, 2025




METOINYECKHUE MATEPHUAJIBI VIS YUUTEJA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

bubmuoteka [{OK https://m.edsoo.ru/00ae3f50  bubnuoteka [{OK https://m.edsoo.ru/00ae4270

_ bubmuoteka I{OK https://m.edsoo.ru/00ae3de8 budmmoreka [1OK https://m.edsoo.ru/00ae1d86

_bubmmoreka [1OK https://m.edsoo.ru/00ae14b2  bubnuoreka [IOK https://m.edsoo.ru/00ael156

Hpuioxkenune Nel

JIMCT KOPPEKIINHU

Ypoku, koTopbie TPeOYIOT KOPpPeKUMHU

Ypoku, coepaiue KOppeKmuo

JlaTa

Ne

ypo-
Ka

Tema ypoka

Ipuuuna
KOppeKuuu

Jara

Tema ypoka dopma KOppeKUuU
(o0bennHeHUE TeM,
CaMoCTOsITeIbHOE
H3y4YeHue + KOHT-
poJibHas padora u
T.IL.)
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