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1.IIOACHUTEJIbBHASA 3AITMCKA

OO0masi xapakTepucTUKA Yy4eOHOro npeamera « XuMusi»
[IporpaMma 1o XMMHH Ha YPOBHE OCHOBHOTO 0011ero o0pa3oBanus (9 kiacc) cocraBieHa Ha OCHOBE

TpeOoBaHUIl K pe3yibTaTaM OCBOCHMsI OCHOBHOW 00pa3oBaTeNbHOI MpOorpaMmbl OCHOBHOTO OOIIETo
oOpaszoBanusi, npexacraBieHHbelx B PI'OC OOO, a Takke Ha OCHOBE pabodeld MporpamMmbl
Bociutanuss MAOY COII Ne 1 u ¢ y4€roM KOHIENIMM MPEMOoAaBaHus Yy4eOHOro MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranu3anusiax Poccuiickoit deaepanum.

[IporpaMmma 1o xuMUM Ja€T MpEACTABICHHWE O MesAX, OOmel crpareruu oOydeHwus,
BOCIIUTAaHUSI M Pa3BUTHA OOYYAIOMIMXCS CpPEIACTBAMH YYE€OHOTrO MpenMeTa, yCTaHABIUBACT
o0s3aTeNbHOEe PEIMETHOE COJEp)KaHUE, MpelycCMaTpUBaeT paclpeielieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl 110 XUMHUH, ONPEeisieT KOJINYeCTBEHHbIE
Y KQUECTBEHHBIE XapaKTEPUCTUKHU COJIEpKaHMs, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh M3YyYEHUS XUMHUU C YYETOM MEXKIPEIAMETHBIX M BHYTPHUIPEIMETHBIX
CBS3€H, JIOTMKH y4eOHOIro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH O0YyYaromMXcs, OMpeeseT
BO3MOXXHOCTH TpeIMeTa Juis peainu3aluu TpeOOoBaHUM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeNbHONM MpOrpaMMbl Ha YypPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUsA, a TakKkKe
TpeOOBaHU K pe3yibTaTaM 00y4eHHs XMMHUH Ha YPOBHE 1Li€JIel U3y4eHUs IpeIMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEILHOM JIEATEIHPHOCTH OOYyYaIoOMmerocss 10 OCBOCHHIO y4eOHOTO
COJIepKaHUA.

3HaHUE XUMHUH CITY)KHUT OCHOBOU JUIsI (POPMHUPOBAHUS MHUPOBO33PEHHS 00YJAIOIIETOCS, €r0
NPECTaBICHUN O MAaTEepUAILHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POpMUPYEMBIE XUMHUEH
MPEJICTABICHHS O B3aUMOIPEBPAIICHUIX SHEPTUU U 00 SBOJIOIMH BEIIECTB B MIPUPOE, O MYTIX
pelieHuss TriI00anbHBIX MPOOJIeM YCTOWYMBOTO pPa3BUTHSL UEJIOBEYECTBA — CHIPbEBOM,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301macHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3yuyenue XxumMuu:

CIOCOOCTBYET pealn3aliu BO3MOYKHOCTEM JUISICAaMOPA3BUTHS U

(dbopMUpOBaHUS KYIBTYpPbI IHYHOCTH, €€ 00111el U PYHKIIMOHAIBHON rPaMOTHOCTH; BHOCUT

BKJIaJ| B (POPMHUPOBAHUE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEN 00y4aromuxcs,
HaBBIKOB HX CAMOCTOSITENIbHOW  y4eOHOH AeATeNbHOCTH,
AKCIIEPUMEHTAIIbHBIX U HCCIEOBATENbCKUX YMEHUH, HEOOXOTUMBIX Kak B

MMOBCEAHEBHOM KHW3HHU, TaK U B HpO(i)GCCPIOH&J'ILHOI’I JACATCIIbHOCTH,

3HAaKOMUT CO CHGHH(l)I/IKOfI HAaYy4YHOI'O0 MBINIJICHHA, 3aKJIaAbIBACT OCHOBLI LCJIOCTHOI'O
B3IV Aa Ha €AUHCTBO MIPHUPOABLI U UCIIOBEKA, ABJIACTCA OTBCTCTBCHHBIM 3TAallOM B (l)OpMI/IpOBaHI/II/I
CCTGCTBCHHO'Hay‘lHOﬁ I'paMOTHOCTH 06yqa10m1/1xc;1;



CHOCOOCTBYeT (OPMHPOBAHUIO LIEHHOCTHOIO OTHOLICHHS K €CTECTBEHHO- Hay4HBIM
3HAHUSAM, K TPHUPOJAE, K UEJIOBEKY, BHOCHT CBOW BKJIaJ] B DKOJIOTMYECKOE 0Opa3oBaHuE
o0yyJaroumxcs.

Jlannble HampaBiieHHs B OOY4YEHHHM XUMHUHU 00€CIeYMBaIOTCS crelu(UKON coaepKaHus
yueOHOro mpeaMeTa, KOTOPBIA SBISIETCA TENaroruiyeckd aJalTHPOBAHHBIM  OTpPaKEHHEM
0a30BOI HAyKU XMMHUU Ha ONPEACIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs OPUEHTHPOBAH HA OCBOCHUE
00y4JaroIMMHUCS CUCTEMbI MIEpPBOHAYATIBHBIX MOHATHI XUMUHU, OCHOB HEOPraHMYECKONH XUMHUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATHH OPTaHUYECKOU XUMHUH.

CrtpykTypa coaep:kaHHsl MPOrpaMMbl MO XUMHH c(hopMHpOBaHa Ha OCHOBE CHUCTEMHOIO
nonxona k e€ mzyuyenuro. CojnepskaHue CKIIAIbIBACTCS M3 CHUCTEMbl MOHSITUH O XHMHUYECKOM
DJIEMEHTE M BEIIECTBE M CUCTEMbI MOHATHHA O XUMHYecKoW peakuuu. O0e 3TH CUCTEMBI
CTPYKTYpPHO OpraHM30BaHbl 110 IPUHLUIIY IOCJIEJOBATEIbHOIO PA3BUTHs 3HAHMM Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOI'O YYEHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— Y4YE€HUS O CTPOEHHH aTOMa U XUMUYECKOU CBS3H;

—  MpeAcTaBICHHM 00 3JIEKTPOIUTUYECKOM TMCCOLMAlMU BEIIECTB B pACTBOPAX.

TeopeTnueckue 3HAHUS pPAcCMAaTPUBAIOTCd HA OCHOBE SMIIMPUYECKH IOJYUYEHHBIX H
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJHOTO YPOBHS K JPYromy,
BBIMOJHSAS (PYHKIMH OOBSCHEHUS M MPOTHO3HPOBAHMS CBOWCTB, CTPOCHHUS U BO3MOKHOCTEU
MPAKTUYECKOTO MPUMEHEHUS U MOJTYYSHHS U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl O XHUMHUHU CHOCOOCTBYET (HDOPMUPOBAHMIO TPEACTABICHUS O
XUMHUYECKON COCTaBISIONIEH HAydyHOW KapTUHBI MHpa B JIOTHKE €€ CHCTEMHON MPUPOJIBI,
LIEHHOCTHOTO OTHOILIEHUSI K HAYYHOMY 3HAaHUIO U METO/IaM II03HaHuA B Hayke. M3yueHue xumMnn
OPOMCXOMUT C IMpPHUBJICYEHUEM 3HAHMW W3 paHee HU3YYEHHBIX Y4eOHBIX IpPEJAMETOB:
«OKpyKaOUIII  MUDP»,

«buonorus. 57 xknacce» u «Puznka. 7 Kiaccy.

[Tpu u3yyeHNr XUMUHU IPOUCXOANUT (HOPMUPOBAHKE 3HAHUIM OCHOB XMMUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AEATEIbHOCTH YEIOBEKa M KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIbTYphl. 3ajaya y4eOHOIo IMpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMBbl XUMHUYECKHX 3HAHUM — Ba)KHEHIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHUX
MOJIO’KEHUH, TIOCTYIIHBIX OOOOLIEHUI MMPOBO33PEHUYECKOTO XapakTepa, S3blka HayKH, B



NprOOIICHNN K HAYYHBIM METOJIaM MMO3HAHMS [TPH N3YYEHUH BEIECTB U XUMUYECKUX PEaKIuii, B
GbopMUPOBAaHUM U Pa3BUTUU I[I03HABATENbHBIX YMEHUW M UX NPUMEHEHUH B Yy4eOHO-
MIO3HABATEIBHOM U yueOHO-HCCIIEI0BATEIBCKOM IEATEIbHOCTH, OCBOCHUN NPAaBUI 0€30IacHOTO
oOpaleHus ¢ BeIeCTBAMH B MIOBCEIHEBHOM JKU3HMU.

ey u3yvennsi yueOHOro npeamMera « XuMushH)

[lpy W3y4eHWH XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaXXHOE 3HAYCHHE
IPUOOPETH TaKUE LIETH, KaK:

— (opMUpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTOM JINYHOCTH, TOTOBOM K cCaM0OO0Opa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IMPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

—  HamnpaBJIeHHOCTh OOYYEHHS Ha CHUCTEMAaTHYECKOe MpUOOIIeHHE OO0ydarommxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEIbHOW  JEATEIbHOCTH, HAay4YHBIM  METOJaM  IO3HaHWUS,
(bOopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieueHUe YCIOBUN, CHOCOOCTBYIOUIMX MPUOOPETEHUIO OOYYArOIIUMHUCSA OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMONO3HAHMS, KIHOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITIETEHIIHH ), UMEIOIINX YHUBEPCAIHbHOE 3HAUCHHE JIJISl PA3JIMYHBIX BUOB JIEITEIBHOCTH;

—  ¢opmupoBanue o0meld (YHKIMOHAIHHON M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B
TOM YHUCJIE YMEHUH OOBSICHAThH U OLIEHUBATH SIBJICHUS OKPYKAIOMIEr0 MUPA, UCTIONIb3Ys 3HAHUS U
OMBIT, TIOJYYCHHBIE TPU HU3YYEHUHU XUMHUHU, TPUMEHATh HUX NPH PEIICHHH NpodJieM B
MOBCE/IHEBHOM JKU3HU U TPYAOBOI 1€ATEIbHOCTH;

— ¢opmupoBaHHe Yy OOyYalOMUXCSI TyMaHUCTUYCCKMX OTHOIICHWW, ITOHUMAaHUS
LIEHHOCTU XUMHUYECKUX 3HAHUM /J1 BBIPAOOTKH SKOJIOTMUYECKU 11€JIECO00pPA3HOro MOBEACHUS B
OBITY U TPYHAOBOW MAESITENBHOCTH B LEISX COXPAHEHHSI CBOETO 3/0POBbS U OKpYKarolleu
MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBallUM K OOY4YEHHIO, CIOCOOHOCTEM K CAaMOKOHTPOIK U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHS OOIIEYETOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPO(UIIS U HAMTPABICHHOCTH JAIBHEUIIEr0 00yYeHHUS.

MecTto yyeOHOro npeamera « XuMus» B y4eOHOM IJIaHe
OOmiee 4YMCIO YacoB, OTBENEHHBIX JUId M3Y4YEHHMs] XMMHHM Ha YpPOBHE OCHOBHOTO O0OILEro

oOpa3oBanus, coctaBisgeT 136 yacos, B 9 kinacce — 68 yacoB (2 yaca B HEJIENIO).



2.COJIEP’KAHUE YUYEBHOI'O IIPEJIMETA «XUMMSI» 9 KJIACC (68 YACOB) (FA30BBIN
YPOBEHD)
BemecTBo M XuMuuecKkasi peakius

Ilepnonnueckuii 3akoH. Ilepmomudeckass cucrema XxuMHueckux osnemeHros [l M.
MenneneeBa. CTpoeHHe aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWMCTB XUMHUYECKHUX
9JIEMEHTOB TIEPBBIX TPEX IMEPUOOB, Kalus, KAIBIUS U HMX COCIWHCHHA B COOTBETCTBUU C
MOJIO’KEHUEM 3JIeMeHTOB B [leproudeckoii CUCTEME U CTPOSHUEM HX aTOMOB.

CtpoeHune BelecTBa: BHUABI XUMHUYECKOH CBS3U. THIBI KPUCTALIUYSCKUX PEIIETOK,
3aBUCUMOCTH CBOMCTB BEIIIECTBA OT THIA KPUCTANTUYECKON PEIIETKH M BUAa XUMHUECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHUYECKHX BEIIeCTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3jMYHBIM KIAcCaM HEOPTaHMYECKHUX COCIMHEHUH, TeHeTHUYECKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMHUYECKUX PEAKIIUN MO Pa3IMYHBIM MPU3HAKaM (10 YUCIY U COCTaBy
YUaCTBYIONIMX B PEAKIUU BEIIECTB, IO TEIUIOBOMY 3(QekTy, Mo H3MEHCHHWIO CTEIeHen
OKHUCJICHUST XUMHUYCCKUX JJIEMEHTOB, 10 OOPaTUMOCTH, IO YYaCTHIO KaTaiu3aTopa). JDK30- H
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUECKHUE YPABHEHHSL.

[TonsiTHEe O CKOpPOCTH XMMHYECKOW peakiuu. [ToHsTHE 00 0O0paTHMBIX M HEOOPATUMBIX
XUMHUYECKHX peakiusx. [IOHATHE O TOMOIE€HHBIX W TEeTePOreHHBIX peakiusax. [loHsTHE O
karanu3e. lloHsTHe O XUMHYECKOM paBHOBecHH. DakTOpbI, BIHSIONIAE HA CKOPOCTH
XUMUYECKON PEaKIIUU 1 TOJIOKEHUE XMMHUYECKOTO PABHOBECHSI.

OKHCIIMTENIbHO-BOCCTAHOBUTENIBHBIC PEAKIMM, JJICKTPOHHBIH OallaHC OKHCIUTEIBHO-
BOCCTAHOBUTEIBHON peakiuu. COCTaBJICHHE YPAaBHCHHA OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaKnuii ¢ UCIOIh30BAaHIEM METO/1a DJICKTPOHHOTO OaJlaHca.

Teopust 3MEKTPOTUTHUSCKON TUCCOMMANNU. DJIEKTPOJIUTHI U HEEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHW3M JHUCCOIMAIIMA BEHIECTB C pPa3jIMYHBIMH BHJIaMH XHMHYECKOH CBS3U.
Crenens aucconuanuu. CUIbHBIC U CIa0bIe DIEKTPOIUTHI.

Peakuuu moHHOro oOMeHa. YcnoBHs MPOTEKAHUS PEaKIMi MOHHOTO OOMEHa, MOJHBbIC U
COKpaIlEHHbIE WOHHBIE ypaBHEHHUs peakuuid. CBOWCTBAa KHCIOT, OCHOBAHUN U COJIEH B CBETE
MPEJICTABICHUA 00 JIJIEKTPOJUTUYCCKONW Jucconuanuu. KadecTBEHHBIE PEAKIMH Ha WOHEIL.
[TonsTHE O THIPONHN3E CONEN.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOJENSIMU KPUCTAIUTMUECKUX PEHIETOK HEOPraHMYeCKHUX BEIIeCTB —
METAIJIOB U HeMeTayioB (rpaduTa M anMmasa), CIOXKHBIX BeHIECTB (XJIOpUIa HaTpus),
WCCJICIOBAHHUE 3aBHUCHMOCTH CKOPOCTH XMMHUYECKON peaKinu



OT BO3JEHCTBHS DPA3MUYHBIX (PAKTOPOB, HCCIENOBaHHE DSJICKTPONPOBOAHOCTH PACTBOPOB
BEIIECTB, Mpolecca AUCCOIUAIMK KUCIIOT, MIeI04Yei U cosel (BO3MOKHO MCIIOIb30BaHUE BUIECO
MaTepHajoB), MPOBEACHUE ONBITOB, WUIIOCTPUPYIOMIUX MPU3HAKH TPOTEKAHUS pEeaKIui
MOHHOTO OOMeHa (oOpa3oBaHME oOcajKa, BBIICTICHHE Ta3a, 00pa3oBaHWE BObI), OIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (rOpeHue, peakiuu
pa3joXKEeHUs,, COEJUHEHMs), pACO3HABAHME HEOPraHWYECKMX BELIECTB C  IOMOIIBIO
Ka4eCTBEHHBIX PEAKIIMI Ha MOHBI, PEIICHHE YKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTa/uuibl U UX cOeITMHEHUSI

OOmast xapaktepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTepHBIC
crernieHu okucienusi. CtpoeHue W (U3NYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB — TaJOTE€HOB.
XUMHUYECKUE CBOICTBa Ha NpUMeEpe XJopa (B3aMMOJEHCTBHE C MeETaUIaMH, HEMeTaJllaMH,
nienouamu).  Xnoposogopod. ConsHas KHUCIOTa, XUMHYECKHE CBOMCTBA, MOIY4YECHHE,
npuMeHnenue. JlelicTBue xjiopa 1 XJI0pOBOAOPO/Ia HAa OPraHU3M uejoBeka. BaxkHelue Xmopuasl
U MX HaXOX/ICHUE B IIPHPO/IE.

OO6mass xapaxktepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne u (U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
KHUCTIOpOJia M Cepbl. AJUIOTPOIHBIE MOAU(UKAIIMKM KUCIOpPOJa U cepbl. XMMHUYECKHUE CBOWCTBA
cepel. CepoBOJOPOJ, CTpOeHHE, (U3NYECKHEe M XHMHUYECKHe CBOMCTBA. OKCHIBI Cephl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3NYECKHEe M XUMHUYECKHE CBOICTBa
(oOmue Kak MpeACTaBUTENs Kiacca KHUCIOT U crenuduyeckue). XUMHUECKHE PEeaKIUu,
JeKale B OCHOBE MPOMBINIICHHOTO CHOc0o0a MOoNydyeHusi cepHoil Kucnotel. [IpumeHeHue
cepHO KUCIOTHL. COJIM CEPHOM KHCIIOTHI, KAUeCTBEHHAs peakus Ha cynbdaTt-noH. Haxoxenue
ceppl M €€ COCOMHEHWH B TPUPOAE. XUMHUECKOE 3arpsA3HEHUE OKpYXKAIOMIEH Cpellbl
COCIMHEHUSIMU Ccepbl (KUCIIOTHBIC IO, 3arpsi3HEHUE BO3JyXa M BOJAOEMOB), CHOCOOBI €ro
PEeIOTBPALICHUS.

OOmast xapakTepucThka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHs] aTOMOB,
XapakTepHble CTENEHH OKHCICHMsS. A30T, paclpoCTpaHEeHHE B TMpHpoJe, (usnueckue u
XUMHYecKHe cBoicTBa. KpyroBopoT a3zora B npupojae. AMMHAK, ero pu3nueckue 1 XuMUYeCKne
CBOWCTBA, MoyydeHue u npuMenenue. Coian aMMOHUS, UX (pU3HUYecKre 1 XUMHYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakiys Ha MOHBI aMMOHHS. A30THas KHCIOTa, €€ TOJydeHHe,
¢u3nyeckue M XMMHUYECKHME CBoilcTBa (0OlIMe Kak NpeACTaBUTeNs Kiacca KHUCIOT U
cnenuduyeckue). Mcnomp3oBaHue HUTPATOB M COJIEH aMMOHMSI B KadeCTBE MHHEPAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JOKJIA, 3arpsi3HEHHE BO31yXa, MOuBbl W BOJ0EMOB). Docdop,



astoTponHslie Moaupukauu Gocdopa, puzndeckue u xuMmudeckue cporictBa. Okcua docdopa
(V) u dochopuas kuciaora, GU3HUECKHE U XUMHUCCKUE CBOMCTBA, moydenue. Vcnosap3oBanue
¢dochaToB B kKauecTBE MHHEPATBLHBIX YI00PCHU.

OO6mas xapaktepucTuka 3JeMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTEMEHH OKUCIICHUS. YTJIEPO, aJNIOTPOIHbIE MOAU(PHUKAIIUH, PACTIPOCTPAHEHHE B
npupoze, pusnuecKkue 1 XUMUIecKue cBoiicTBa. Ancopbums. KpyroBopot yriepoaa B mpupoe.
Oxcuapl yraepona, ux (U3N4ecKue U XMMHUYECKHE CBOMCTBA, IEHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJIOTHYECKUEe MpoOiieMbl, CBsI3aHHBIE ¢ OKcuioM yriepona (IV),
TUIOTE3a TI00AIbHOTO MOTEIJICHUs KIMMaTa, MapHUKOBBINA 3¢ ¢eKT. YronbHas KUCIoTa U e
CONM, WX (U3UYECKUE M XUMHUYECKHE CBOWCTBA, IMOJydyeHHE W NpuMeHeHHne. KadecTBeHHas
peakuus Ha  KapOoHar-wmoHbl. Vcmonb3oBanume ~ KapOOHAaToB B OBITY, MEIHIIMHE,
MIPOMBIIIJICHHOCTH U CEIbCKOM XO3SICTBE.

[lepBoHavanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAaX KAaK O COCIMHEHUSX yriepoiaa
(MeraH, »TaH, OSTWJIEH, AalleTWIEH, 3TaHOJ, IJIMLUEPHUH, YKCycHas Kuciora). llpuponnsie
UCTOYHUKH YTJIICBOJOPOJOB (yroib, MPUPOAHBIN Ta3, He(Th), MPOAYKTHI HX IepepabOTKH
(OeH3uH), uX posib B OBITY ¥ IPOMBINUIEHHOCTH. [loHATHE 0 OMOTOTHYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, YriaeBoJax — M UX pPOJM B JKU3HM 4eloBeka. MaTepuaabHOE €IUHCTBO
OpraHMYECKUX U HEOPraHMYECKUX COCIUHEHUM.

Kpemuuii, ero Qusuueckrue U XUMHYECKHE CBOMCTBA, MOJIy4YeHHE U TMPUMEHEHHE.
Coenunenus kpemHusi B mpupozae. OOmme mnpexacraBieHuss o6 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKATHI, UX UCIOIb30BaHKUE B OBITY, B IPOMBIIIEHHOCTU. BaxxHeiimue
CTPOWTENbHBIC MaTepHajbl: KEpaMHUKa, CTEKJIO, HEMEHT, OeToH, xene300eToH. [IpoGiembl
0€30MacHOT0 UCTOIb30BaHHUS CTPOUTEIBHBIX MaTEPHAIIOB B TIOBCETHEBHO JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHON KHCIOTHI, IPOBEICHHE
KaUeCTBEHHBIX pPEaKluil Ha XJOPUA-UOHBI U HAOJIO/IEHUE NMPU3HAKOB UX NMPOTEKAHUS, OMBITHI,
oTpaxaromue (U3NYecKre U XUMUYECKHE CBONCTBA TajOr€HOB U UX COEIUHEHUH (BO3MOXKHO
UCMOJIb30BaHUE BHJIEOMATEpHANIOB), O3HAKOMJIEHHE ¢ OOpa3llaMu XJOPUIOB (TalOreHuoB),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl U €€ COeIMHEHHSIMH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJIEOMATEPHAIIOB), HaOMIOACHHE Tpolecca OOyriMBaHUS — caxapa TOA  JIEWCTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYEeHHE XMMHUYECKUX CBOICTB pa30aBIEHHOW CepHOM
KHCJIOTHI, TPOBEJCHNE KAaueCTBEHHOM peakuuu Ha cynb(ar- MOH U HaOIIo/eHHe MpHU3HaKa eé
NPOTEKaHMs, O3HAKOMJIEHWE C (HU3MUYECKUMH CBOHCTBaMM  a30Ta, (Qochopa H  HX
COEIMHEHUIN (BO3MOXHO HCIOJb30BaHUE



BUJICOMATEPHAJIOB), 00pa3aMu a30THBIX U (POCHOPHBIX YHOOpEHMIA, MoTyyeHHe, coOupaHue,
pacro3HaBaHUE M HM3Yy4YEHUE CBOMCTB aMMHUaKa, MPOBEJACHUE KAYECTBEHHBIX PEAKIUA HAa WOH
ammoHust ®u Qochar-uoH W HIydyeHHE TPU3HAKOB MX MPOTEKAHHS, B3aUMOJCHCTBUE
KOHILICHTPUPOBAaHHOM  a30THOM  KHUCJIOTBI €  MeIbl0  (BO3MOXXHO  HCHOJIb30BaHUE
BHJICOMATEPHAIIOB), H3y4YE€HHWE MOJEICH KpPUCTAUIMYECKUX pEmEToK anMasza, Tpadura,
dynepeHa, 03HaKOMIICHHE C MPOIECCOM aJCOPOIMU pacTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM
yraéM M yCTPOWCTBOM NPOTHBOTa3a, IMOJIy4€HHUE, COOMpAaHHE, PACIIO3HABAHME U H3YUYCHUE
CBOMCTB YTJIEKHCIIOTO Ta3a, MPOBEICHNE KAaUeCTBEHHBIX peaKIuii Ha KapOOHAT M CHIIMKAT-HOHBI
M H3Yy4CHUE TIPU3HAKOB MX MPOTEKAaHMs, O3HAKOMJIEHHWE C TMPOAYKIHUEH CHUIMKATHOMN
MIPOMBIIIICHHOCTH, PEUICHUE SKCIIEPUMEHTAIBHBIX 3a1a4 no TeMe «Baxueline HeMeTallibl U
HUX COCIHHCHUI.

MeTaJ/jibl M HX COeAMHEHHS

OOmas XxapakTEepPUCTHKA XHMHUYECKHX JJEMEHTOB — METAJJIOB Ha OCHOBAaHUHM HX
nonoxkenus B [lepuoanueckont cucreMe xumuueckux sneMeHtoB J[. . Menaeneesa u crpoeHus
aroMoB. CTpoeHue MeTayioB. Metajuinueckas CBs3b W METAJUIMYECKas KpUCTauIM4yecKas
pemérka. DJIEKTPOXUMUYECKUH psAll HanpsHKeHUM MeTaioB. PU3MUYECKue U XHUMHUYECKHUE
cBoiicTBa MeTayioB. O0mue crmocoObl MOMydeHHS MeTaIOB. [IoHATHE O KOPPO3HH METAIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIILIICHHOCTH.

[Ilenounbie MeTasuIbl: MoJI0KeHUE B [leprnoanyeckoi cucreMe XuMUUECKUX 3JIeMEHTOB /1.
N. MenpaeneeBa, CTpOEHUE MX aTOMOB, HaXOKJIE€HHE B mpupoje. OU3nyeckue U XUMUYECKUE
cBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUJIBI U TUAPOKCHUIBI HATpUs U Kanus. [Ipumenenune
IIEJIOYHBIX METAJIOB M UX COCIHMHCHUH.

[[lenouyHo3emenpHbICE METAUIbl MarHuil M Kajblui: mosiokeHue B Ilepuonnueckoit
cucreme xumuueckux anemeHTtoB J[. M. MengeneeBa, cTpoeHHEe HMX arOMOB, HaXOXJICHHE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusi U Kaublusd. BaHenine coequHEeHUS
KanbIus (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuii: nonoxenue B llepuonnueckoit cucreme xumuyeckux snemeHtoB J[. U.
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OU3NUecKue U XMMUYECKHUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA ¥ THUIPOKCHIA ATFOMUHUSL.

Kenezo: mnonoxenne B Ilepmoanueckoil cucreme xumuueckux osnemeHtoB J[. U.
MenpneneeBa, CTpOEHHE aTOMa, HaXO0XIAEHUE B Npupoae. Pu3snyeckue U XMMUYECKUE CBOMCTBA
xene3a. Okcuapl, ruapokcuasl U coiu skeneza (1) m xenesa (III), ux cocra, cBoiicTBa u
MOJTy4YEHHE.



Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMu METa/IOB M CIIaBOB, HUX (U3UYECKUMHU CBOWCTBAMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHJA KaJIbIUsl U HATPUs C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, MpOIECCa TOPEHHS >Kele3a B
KHCIIOpOoJe  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpUATIOB), IPU3HAKOB  IPOTEKAHUS
KAUeCTBEHHBIX PEAKIMl HAa MOHBI: MAarHus, KajblUs, aTIOMUHUS, [IUHKA, JKee3a
(I1) n xene3a (III), mequ (II), HaGmromEeHWE W ONMUCAHWE MPOIECCOB OKPAITWBAHMS IIJIAMEHHU
MOHAMM HATpusl, Kalusg U Kajblusd (BO3MOXHO HCIIOJIb30BAHHE BHJECOMATEPHUAIIOB),
uccienoBanre aM()OTEPHBIX CBONCTB THAPOKCHIA AOMUHUS W THIPOKCHUIA IMHKA, PEIICHUE
AKCIIEPUMEHTAJNIbHBIX 33/1a4 110 TeMe «BakHeillre MeTajibl U UX COCIUHEHUSI.

XuMHus ¥ OKpY:Kaolas cpena

BewecTBa n MaTepuanbl B IOBCEIHEBHOM KU3HU 4eloBeKa. be3onacHoe MCHoab30BaHUE
BEIIECTB U XHWMHMUYECKHX peakiuil B ObiTy. [lepBas moMomip Npu XUMHUYECKHX OXOTax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOMICH cpebl (TIpeienbHas A0MyCTUMasl KOHIIEHTpaIUs
BeulecTs, gainee — [1/IK). Ponp Xxumuu B perieHuu 3K0J0rHYecKuX npoodiiem.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3LoB MaTepHaIOB (CTEKIIO, CIUIaBbl METAJIJIOB, [TOJINMEPHBIE MAaTEpUAJIBI).

Meoswcnpeomemnuwie cea3u

Peanuzanus MexnpenMeTHbIX CBSA3€H NPH M3YYEHMH XMMHH B 9 Kiacce OCYIIEeCTBIISIETCS
yepe3 UCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHSITHH, TaK W TOHSATHH,
SIBJISIFOITUXCSI CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSITHs: HAay4YHBbIH (DaKkT, THIOTE3a, 3aKOH, TEOpHs,
aHaJIN3, CUHTE3, KJIacCU(PHUKAIUs, TIEPUOINIHOCTh, HAOIIOACHHUE, IKCIIEPUMEHT, MOJICIHPOBAHUE,
WU3MEpPEHHE, MOJICIb, SIBICHHUE, TAPHUKOBBINA d(DPEKT, TEXHOTIOTHS, MaTEPHAITHI.

®dusnka: Marepus, aToMm, D>JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJ, HN30TOIbI,
paauOaKTUBHOCTb, MOJICKYJIA, OJIEKTPUYECKUN  3aps]l, MPOBOJHUKH, IOJYNPOBOJIHHUKH,
JTUAJIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BEIEeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pemETKa, CIUIaBbl, (U3NYEeCKHe BETUYHHBI,
€UHULBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, MJIAHETHI, 3BE€3/b1, COIHIIE.



Buonorus: ¢orocunTes, Apixanue, 6uocdepa, IKOCUCTEMA, MUHEPAIbHBIE YI0OpeHHUS,
MHKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

I'eorpadmus: atmocdepa, ruapocdepa, MHUHEPaJIbI, TOpHBIE  TOPOJBI,
N0JIe3HBIE HCKOMaeMble, TOIIJIMBO, BOJHBIC PECYPCHI.

JEATEJbHOCTD YUUTEJISA C YYETOM PABOYEN ITPOT'PAMMBI BOCITUTAHUSA

— MaKCHMAJIbHOE HCIOJIb30BAHUE BOCIHMTATEIBHBIX BO3MOXKHOCTEH CO/AEpKaHHs YyueOHOTO
npeamera Juis  (pOPMHUPOBaHUS y OOYYarOLIUMXCS POCCUICKMX TPAJULMOHHBIX JIyXOBHO-
HPABCTBEHHBIX M COLIMOKYJBTYPHBIX LIEHHOCTEH, POCCHUHCKOIO HMCTOPUYECKOTO CO3HAHUS HA
OCHOBE HCTOPUYECKOI'O IPOCBELICHUS; IMOAOOpP COOTBETCTBYIOIIEIO COAEPIKAHUS YpPOKOB,
3a[JaHMii, BCIOMOTaTeIbHBIX MAaTEPHAIIOB, TPOOJIEMHBIX CUTYalUl JJIs1 00CYKICHHIA;

— y4é€T IeJeBbIX OPHUEHTUPOB pPE3YJIbTATOB BOCIMTAHUS B ONPEICIEHHUU BOCIUTATEIIBHBIX
3aJa4 ypOKOB, 3aHITUH;

— BBIOOP METOJIOB, METOJUK, TEXHOJOIHH, OKa3bIBAIOLIMX BOCHMTATEIILHOE BO3JEHCTBUE Ha
JUYHOCTb B COOTBETCTBUU C BOCHUTATENIbHBIM HJEAJIOM, LEJIbI0 M 3ajJadyaMH BOCHUTAaHMUS,
LIEJIEBBIMU OPUEHTUPAMU PE3yJIbTaTOB BOCIIUTAHUS;

— peanu3aiuio NpUOPUTETa BOCIUTAHUS B y4EOHOH ESTEIbHOCTH;

— IMpUBJICYEHUE BHUMaHUs OOYyYarOIMXCsS K LIEHHOCTHOMY acleKTy M3y4aeMbIX Ha YpOKax
IPEIMETOB, SIBJICHUN U COOBITUNA, MHULIUMPOBAHNUE 00CYKICHHH, BBICKa3bIBAHUH CBOETO MHEHHUS,
BbIPa0OTKH CBOET0O JIMYHOCTHOT'O OTHOILIEHUS K U3y4aeMbIM COOBITHSM, SIBICHUSIM, JIUIIAM;

— MpUMEHEHWE HWHTEPAKTHBHBIX  (opM  y4eOHOI  pabOThI -  HMHTEUIEKTYaIbHBIX,
CTUMYJIUPYIOIIMX [103HABaTEJIbHYI0 MOTHBAIMIO, WIPOBBIX METOIMK, JUCKYCCHUH, IaroIiux
BO3MOXXHOCTh TPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTIO JMAJOTa; TPYNIOBOH padoTHl,
KOTOpas YYHUT CTPOUTh OTHOLIEHHS M JIEHCTBOBAaTh B KOMAaHJE, CHOCOOCTBYET pPa3BUTHIO
KPUTUYECKOTO MBIIIJICHHUS;

— noOyxJeHue oOydaroImuxcsi coOoaTh HOPMBI IOBEACHMS, NpaBUja OOILIEHUs CO
CBEpCTHHKAMHM U IeJaroraMu, COOTBETCTBYIOIME YKIaay 001eo0pa3oBaTeIbHOM OpraHu3alii,
yCTaHOBJIEHHE JOOpOXKeIaTeabHONH aTMOC(EpPHI;

— OpraHuzalyio  mepcTBa MOTHUBUPOBAHHBIX  OOYy4alOLIUMXCSl  HAJ  HEYCIEBAaOIIMMHU
OJTHOKJIACCHMKAMHU, B TOM 4YHCIE C OCOOBIMH 00pa3oBaTelIbHBIMH MOTPEOHOCTSIMM, IAIOLIETO
00y4aroIuMCcs COLIMAIbHO 3HAUMMBIH OMBIT COTPYAHUYECTBA U B3aUMHOM MOMOIIIN;

—  UHUUUUPOBAHUE M TOAJIEPKKY HCCIENOBATEIbCKON NIE€ATEIbHOCTH OOy4aroluxcs,
TUTAHUPOBAaHWE ¥ BBINIOJHEHUE WHAMBHIYaTbHBIX W TPYNIIOBBIX IMPOEKTOB BOCITHTATEIHLHON
HaIlpaBJIEHHOCTH.



3.JIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUSA YYEBHOI'O ITPEJMETA «XUMUS»
JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIbTATHBI

JIMdHOCTHBIE pPE3yabTaThl OCBOCHHUS MPOTPAMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0/I¢ OOYUYCHHSI XMMHUH B €IMHCTBE YI€OHOW M BOCIIUTATEIHLHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAJAWIMOHHBIMA  POCCHHCKHMMH  COIMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TIPUHSATHIMH B OOIIECTBE MPAaBHJIAMH U HOPMaMHU TOBEACHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COIMATM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE PpE3yJbTAThl OTPAXKAKOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CUCTEMON TMO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMHA W PACHIMPEHUE OIBITA JIEATSIHHOCTH Ha €6
OCHOBE, B TOM UYHUCJIC B YACTH:

1) naTpHoOTHYECKOI0 BOCTIHTAHUS:

LIECHHOCTHOTO OTHOLLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPUYECKOMY U HAYYHOMY
HacJICAUO, INOHMMAaHHSA 3HA4YCHUA XHMH‘ICCKOﬁ HaYKI/I B JKHU3HH COBpeMCHHOFO O6IIICCTBa,
CIOCOOHOCTH BIIAJETh JOCTOBEPHOU HH(POPMALUECH O MEPEIOBBIX JOCTHKEHHSAX U OTKPBITHIX
MHPOBOM M OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 yCTPOWMCTBE
MUpa 1 00IIeCTBa,

2) rpasKIaHCKOro BOCIIHTAHMS:

HpeI[CTaBJIeHI/Iﬂ 0 COIHAJIBHBIX HOpMaX n HpaBI/IJIaX MCKIINYHOCTHBIX OTHOIHeHHfI B
KOJIJICKTHUBE, KOMMYHI/IKaTI/IBHOI\/JI KOMIICTCHTHOCTHU B 06H_I€CTBeHHO HOHC3H0ﬁ,
y4eOHOMCCICIOBATEILCKON, TBOPYECKOH M JAPYIMX BHAAX [JCSITEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOl COBMECTHO# JESITEIbHOCTH MPH BITOJHEHUH YUeOHBIX, TO3HABATEIbHBIX 3a/1ad,
BBIITOJIHCHUH XHMHYECKHUX OSKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOCKTOB, CTPEMIICHHS K
B3aUMOIIOHUMAHHUIKO W B3aUMOIIOMOIIIU B HpOHCCCC 3TOI>1 y‘I€6HOI\/JI JACATCIIbHOCTH, TOTOBHOCTH
OIICHHUBATH CBOE IIOBCACHUC U HOCTYHKI/I CBOHX TOBapHHIeI\/’I C MIo3ungmnu HpaBCTBeHHBIX nu
NIPAaBOBBIX HOPM C YUETOM OCO3HAHHMS MOCIICICTBHI MOCTYIKOB;

3) HeHHOCTH HAYYHOI'0 IO3HAHMS:

MHpPOBO33PEHUYECKHE  IIPEJICTABICHHUS O  BEIIECTBE M XHMHMYECKOM  PEaKILUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH M COCTAaBJIAIOIIME OCHOBY s
NOHMMaHMs  CYIIHOCTM HayyHOW KapTHUHBI MHUpaA, MPEACTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS IPUPOABI, B3AMMOCBA3X YEJIIOBEKA C IPUPOAHOU CPENoM, O PO
XUMUH B IIO3HAHUM 3THX 3aKOHOMEPHOCTEM;

[IO3HABATEJIbHBIC MOTHUBBI, HAIPABJICHHBIC HA IIOJYyYEHUE HOBBIX 3HAHUW 110 XUMUH,
HeoOXoauMble Il OOBACHEHUs HAONI0AaeMbIX TMPOIECCOB M SBJICHWM, MO3HABATEIbHOM,
MH(OPMALIMOHHON M YHUTATENbCKOW KYJIbTYpbl, B TOM YHCJIE€ HaBBIKOB  CAMOCTOSATEIbHOU
paboTel ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM



JUTEPATypPOi, JOCTYIHBIMH TEXHUYECKUMHU CPEACTBAaMH UH()OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEepeC K OOYyYeHMIO M IO3HAHUIO, JII0OOO3HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOEKTHONW M UCCIIEN0BATEIbCKONW AEATENbHOCTH, K OCO3HAaHHOMY BBIOODY
HANpaBJICHHOCTH M YPOBHs 00yUeHHs B JTabHEUIIIEM;

4) dpopMHUpOBAHHS KYJIbTYPbI 310POBbS:

OCO3HAHHWE IICHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOLICHHS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3J0POBBI 00pa3 JKW3HU, OCO3HAHHME IIOCIICACTBUH W HENPUATHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUS aJIKOrojsl, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIIOICHUS
npaBusl 0€30MacHOCTH TP OOpAlIeHUH C XUMHYECKHMHU BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TpynoBoro BocnuTaHmusi:

UHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil U Tpyaa pa3InyHOro poja, yBaKeHHE K
TpyLly U pe3yjbTaraM TPYJOBOM JEATENBHOCTH, B TOM YHCIE€ HAa OCHOBE IIPUMEHEHUS
OPEIMETHBIX 3HAaHUM 10 XHWMHUHM, OCO3HAHHBIH BHIOOP MHIUBHIYaJbHOH TpPaeKTOPUU
OPOJOJDKEHU O0pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M IMOTPEOHOCTEH, YCHEIHOW MpOo(ecCHOHAIBHOW NEATENTbHOCTH H
pa3BUTHS HEOOXOAMMBIX YMEHHIA, TOTOBHOCTh aIaITHPOBATHCS B MPO(ecCHOHAIBHOI cpe/e;

6) sKosI0rMYecKkoro BocHUTAHMS:

9KOJIOTHYECKH 11e1ec000pa3Hoe OTHOIICHHE K MPHUPO/Ie KaK UCTOUHUKY JKU3HH Ha 3emIe,
OCHOBE €€ CYIIECTBOBaHHS, MOHUMAHUE IIEHHOCTH 3J0POBOr0 M 0€30MacHOro odpasa »KU3HU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3NYECKOMY U TICUXUYECKOMY 3/J0POBBIO,
OCO3HAHME IIEHHOCTH COOIOICHUS MPaBUII OE30IIACHOTO MOBEECHHS IPU padoTe ¢ BEUIECTBAMH,
a TAKXKe B CUTYalHsIX, YTPOKAOIIMX 3J0POBBIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, IOJIyYaeMble NpPU H3YYEHUH XUMHHM, JUIS PELICHUs
3a71a4, CBSI3aHHBIX C OKPYKAIOLIEH TPUPOIHON CPENIOH, JIJIsl MOBBIIICHUSI YPOBHS YKOJIOTHUYECKON
KYJIBTYpBl, OCO3HaHUS INI0O0ATBHOTO XapaKTepa SKOJIOTHYECKUX MPpoOiIeM M MyTel MX pelieHus
MIOCPEICTBOM METOJOB XUMUH, DKOJIOTUYECKOTO MBIIUICHHs, YMEHUs PYKOBOJACTBOBAaThCS UM B
ITIO3HABATEJIBHON, KOMMYHUKATUBHON M COLIMAJILHON IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpenMeTHBIX pPE3YyJIbTAaTOB BBIIENAIOT 3HAYMMblE I (OPMHPOBAHUS
MHUPOBO33pEHUS OOLICHAayYHbIE MOHATUS (3aKOH, TEOpHs, NMPHUHIMII, TMIOTe3a, PakT, cucTema,
Ipoliecc, SKCIEPUMEHT U JIpYroe.), KOTOpble UCIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
npeaMeTax Y MO3BOJIAIOT HAa OCHOBE 3HAHMM W3 3TUX MNpeAMEToB  (OpMUPOBATh
MPEJCTABICHUE O LEIOCTHOU



HAyYyHOW KapTHHE MHUpa, ¥ YHHBEpcaJbHbIe Yy4deOHble JeicTBUS  (IIO3HABATEINBHEIE,
KOMMYHHUKAaTHBHbIE, PETyJISTUBHBIE), KOTOpble oOecnednBaoT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOU JIEITETHHOCTH.

Ilo3HaBaTeIbHbIe  yHMBepcajibHble  yuyeOHble  JIeCTBUA

ba3oBble Jlornyeckue a1eicTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOTO0 MBIIUICHUS TIPU OCBOCHUU 3HAHUM:
pacKpblBaTh CMBICH XHUMHUYECKHUX TMOHATHHM (BBIOGNSATH UX XapaKTepHbIE IPU3HAKH,
YCTaHaBIMBATh B3aUMOCBSI3b C APYTUMHU MOHSITUSAMHU), UCIIOJIH30BaTh MOHATUSA ISl OOBSICHEHUS
OTIICNBbHBIX (PAKTOB W SIBICHWI, BHIOMpATh OCHOBAHUS W KPHUTECPUH JUISl KIIACCU(DUKAIUU
XUMUYECKHUX BEIIECTB U XUMUUYECKUX PEAKIUH, YCTaHABIMBATh MPUUYMHHO-CIICICTBEHHbBIE CBS3HU
MeXy 00BEKTaMH U3YyUeHHUs, CTPOUTH JIOTHUECKUE pacCyXIeHusl (MHAYKTUBHBIC, IeYKTUBHbIC,
10 aHAJIOTHH), JeNIaTh BHIBOJbI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSATh B MPOIECCE MO3HAHUS TMOHATUA (IIPEAMETHBIE U METANpPEIMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HCIIOIb3yeMble B XHUMHUH, MPEOOPa3OBBIBATH IIUPOKO
MPUMEHSIEMbIE B XUMHH MOJICIbHbBIC MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJ AJIEMEHTA),
xumMu4ueckass (GopMmylia M ypaBHEHHE XUMHYECKOW peaklud — TpU pelleHHH Yy4eOHO-
MO3HABATENIBHBIX  3a/ady, ¢ Y4YETOM OTHUX MOJICTBHBIX TIPEJCTABICHUN BBISABIATH W
XapaKTepU30BaTh CYIECTBCHHBIC MPU3HAKH U3YYaeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHYECKHX PEaKIMil, BBIABIATH OOLIME 3aKOHOMEPHOCTH, MPUYUHHO-CIEICTBEHHBIE CBSI3U U
MIPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaX U SABJICHUSIX.

ba3oBble uccienoBaTebCcKue 1eiiCTBUA:

YMEHHUE MCIOJIb30BaTh MOCTABJICHHBIE BONPOCHI B KAue€CTBE MHCTPYMEHTa IO3HAHUS, a
TakKe B Ka4eCTBE OCHOBBI JUIsi (POPMHUPOBAHMS THUIOTE3BI IO TIPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMbBIX CYK/ICHHII;

npuoOpeTeHne OmbITa MO IUIAHUPOBAHUIO, OPTaHU3AIlMM W TMPOBEJICHUI0 YUYEHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOaTh 32 XOJI0OM MpoIlecca, CaMOCTOSATEIHHO MPOTHO3UPOBATH €T0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIIEHHS W BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOTO OIbITA,
WCCJIEIOBAHMS, COCTABIIATh OTUYET O MPOJICTaHHOM padoTe.

Pa6ora ¢ undgopmanmeii:

yMEHUE BBIOMpaTh, aHAJTU3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUIHBIX BUJIOB
U (OpM IPE/ICTABICHUS, TTOYyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJSpHAS TUTEpATypa
XUMHYECKOTO COJIep)KaHUs, CIIpaBOYHBIE TMOCOOMs, pecypchl WHTepHeTa), KPUTHUECKU
OIICHUBATh MMPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMAIIHIO;



YMEHHE TPUMEHSATh Pa3IUYHBIE METOJIbI M 3aMPOCHI P TIOUCKE U 0TOOpe nHpopMauu u
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX JIJISl BBIMOJIHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OmpeAeNEHHOr0 THIA, MPUOOPETEHHWE ONbITa B O0JIACTH HCIOJIb30BaHUs HH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIA/ICHUE KYJIbTYpO aKTHBHOT'O MCIIOIb30BaHUS Pa3TUIHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpeAcTaBlIeHUs
uH(pOpMallUl U WUIIOCTPUPOBATH pElIaeMble 33Ja4d HECJIOKHBIMH CXEMaMH, JAHarpaMMaMu,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCIOJIb30BaTh W aHAJIU3UPOBATH B MpoOlEcce y4eOHOW M HCCIeA0BaTEIbCKOM
NeSITebHOCTH UH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CEJIBCKOT0 X0341UCTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIel IPUPOAHOI Cpebl.

KoMMyHuKaTHBHBIEe YHHBEpPCAJIbHBIE YueOHbIE el cTBUA:

yMEHHUs 3aJaBaTh BOIPOCHl (B XoJe Auajiora W (Wiu) JTUCKYCCHU) TO CYIIECTBY
oOcyxnaemMoll Tembl, (HOPMYTUPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIBHO BBIOJHEHHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIATH MOJNyUYEHHBIE PE3YJIbTAThl I03HABATEIHHON ASSITEIFHOCTU B YCTHBIX
U TUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTALMI0 PE3yJIbTaTOB BBINOJIHEHUS XHUMHUYECKOTO
JKCIIepUMEHTa (Jab0paTOpPHOTO OmbITa, JTa0OPATOPHOW pPabOTHI MO HWCCIEIOBAHHIO CBOWMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

yYMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI MO3HABATEIbHON U
HCCIIEIOBATENLCKON NEATEIbHOCTH MpPU PEIICHUH BO3HHUKAIOUIMX MpoOJieM Ha OCHOBe yudéra
OOIIMX WHTEPECOB W COTJIACOBaHMS NO3MIUK (0O0CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAWHAIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIEC KPUTEPHUEB IO OIICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHUBepcaibHbIe YUeOHbIe 1eiicTBUSL:

YMEHHE CAMOCTOSTEILHO OINpPENesaTh LENU JIeATeIbHOCTH, TUIAaHUPOBATh, OCYIIECTBIIAT,
KOHTPOJIMPOBATh M TPU HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO JESTEIHHOCTH, BBIOMPATH
HaubOosnee d¢QeKTUBHbIE CHOCOOBI pelieHus y4eOHBIX W TMO3HaBaTEIbHBIX — 3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTHPOBATh MPEAJIOKEHHBIN aaroputM ACUCTBUN mpu
BBHIITOJIHEHUH 33/IaHUH ¢ yYETOM TIIOJIydeHHs] HOBBIX 3HAaHMHA 00 HM3ydaeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUSX, OIICHUBATh COOTBETCTBHE IMOJNYYSCHHOTO pe3yNibTaTa 3asBICHHOHN 1IN,
YMEHHE UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEASIaraeéMble B YCIOBUU 3aJITaHUH.

MNPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMETHBIX pE3yNbTAaTOB IO OCBOCHHUIO O0S3aTEIBHOTO COJEPKAHMSA,
YCTAHOBIICHHOTO JIaHHOW (enepanbHOi pabodeld mporpaMMoOil, BBINEISIOT:  OCBOCHHEIC
00y4JaroMMUCSl Hay4dHble 3HAHUS, YMEHHUS M CHOCOOBI



NEUCTBUH, crenuduueckue s MPeAMETHON ob0nactu «XHUMHS», BHIbI ACSITEILHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHMS, €ro HHTEPNpEeTallid, MpeoOpa3oBaHUI0O W TPUMEHEHUIO B

Pa3IMYHBIX yUYECOHBIX U HOBBIX CUTYAI[USX.
K konny oOydenus B 9 kjacce mpeaMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpOBHE JIOJKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHX MOHSTHI: XMMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIA, HOH, KATUOH, aHUOH, TPOCTOE BEILIECTBO, CIIOKHOE BEUIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENIEHb OKHUCIICHUS, XMUMHUYECKas PEaKlHs, XUMHUYECKast
CBS3b, TEIUIOBOM 3(PGEKT peakiuu, MoJb, MOJSPHBIM 00BbEM, PacTBOpP, JIEKTPOJIHTHI,
HEIJIEKTPOJIUTHI, SJEKTPOJIUTUYECKAsT JAUCCOLMALUS, PEaKIHH HOHHOro OOMeHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMMblE U HEOOpaTUMBIC pPEaKIIUH,
OKHCJIHUTEIHLHO-BOCCTAHOBUTEIILHBIC peakuuu, OKHCJIUTEIb, BOCCTaHOBHUTEIb,
OKHCJIEHUE K BOCCTAHOBJICHHE, a/UIOTPONHs, aM(OTEPHOCTh, XUMHUYECKas CBS3b
(koBasieHTHasi, WOHHAs, METAUIMYECKas), KpUCTAUIMYECKash pemérka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XHWMHMUYECKOW PEaKIUU, TNPENeTbHO JONMyCcTUMast
koHieHnTpanus [1JIK BemiecTna;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHSTHH M MPUMEHSTH 3TH
MOHSITHUS TIPU ONMCAHUH BEIIECTB M UX MPEBPAIICHUI;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [JIsi COCTaBieHHs (OpMya BEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpENENsATh BAJICHTHOCTh M CTENEHb OKHCICHHUS XHUMHYECKHUX JJIIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K OINPEICIEHHOMY
KJIacCy COeIMHEHUN 1Mo ¢opmynaMm, BUA XUMHUUYECKOW CBSI3U (KOBaJeHTHAas, WOHHAs,
METaJUIMYecKasi) B HEOPraHWYECKUX COCAMHCHHAX, 3aps] HOHA 110 XHUMHUYECKOMN
dbopmysie, xapakTep Cpenbl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX COCIUHEHUU, THI
KPUCTAJUTMYECKON PEIETKU KOHKPETHOTO BEIIIECTBA;

packpbiBaTh cMbich Ilepuonnueckoro 3akona [[. 1. MenzaeneeBa u AeMOHCTPpUPOBATH
€ro MOHUMaHKe: OMHUCHIBATh M XapaKkTepu3oBaTh Tabmuunyto Gopmy [lepuonnyeckoii
CHUCTEMBbl XUMHUYECKUX OJJIEMEHTOB: pasziinyaTh TMOHATUA «TJiaBHas mnoarpynmna (A-
rpynna)» u «mobounas mnoarpynmna (b-rpynma)», maneie u Oosiblliue MEPUOBI,
COOTHOCUTh O0O3HAUEHUs, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKOM Tabiuie, c
YHCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB H
3apsia siapa, oOlee Yuco AIEKTPOHOB U pacIipeiesieHne UX MO AJIEKTPOHHBIM CIIOSIM),
OOBSCHATH O00IIHEe 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWMCTB DJJIEMEHTOB U WX
CO€OUHEHUH B



Ipeienax MaJbIX IEPUOJO0B U IVIABHBIX MOATPYII € YUETOM CTPOEHHUS UX aTOMOB;

e Kjaccu(uUUUpPOBaTh XUMHUYECKHE 3JIEMEHThI, HEOPraHMUECKUE BEIECTBA, XUMUYECKHE
peakuuu (IO YUCIYy M COCTAaBy y4YacCTBYIOUIMX B PEaKLUU BEIIECTB, IO TEMJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);

e XapakTepu3oBaTh (ONMUCHIBATh) OOIIME M CHEHU(PHUYECKHE XUMHUYECKHE CBOICTBA
IIPOCTBIX U CJIO’KHBIX BEIECTB, MOATBEPKAAs ONMMCAHUE IIPUMEPAMH MOJIEKYJIAPHBIX H
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLUH;

e COCTaBJIATh YPaBHEHHUs DJIEKTPOJUTHYECKON JUCCOLMALMU KUCIIOT, LIEI0YEH U COJIeH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEAKIM MOHHOTO OOMEHA, ypaBHEHUS PEaKIIMil,
MOATBEP)KJAIOIUX  CYIIECTBOBAHME T'€HETUYECKOM CBA3M MEXAY BEIIECTBAMU
pa3IM4YHBIX KJIACCOB;

® PpACKpPBIBATH CYLIHOCTb OKHUCIIMTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKLHUHA IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PEaKLUii;

e IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3ZMOXXHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSIX;

e  BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJTF0 XMMHUYECKOT0 3JIeMEHTa 0 (popMyJie COeTUHEHHS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

e coOMOJaTh IMpaBUja [OJNb30BAHUS XUMHUYECKOW TIOCYAOM M JIaOOpaTOpHBIM
o0opy/soBaHUEM, a TaKKe MpaBuia oOpallleHHs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLUSAMU IO BBIIOJHEHUIO J1a0OPAaTOPHBIX XMMHUUYECKUX OIBITOB IO MOJIYYEHHUIO
U cOOMpaHMIO Ira3000pa3HbIX BELIECTB (aMMHUAaKa M YIJIEKHCIIOro ra3a);

¢ IPOBOJUTH PEAKLMH, MOATBEPKAAOIINE KAaUECTBEHHBIM COCTaB Pa3JIMYHBIX BEILECTB!
pacro3HaBaTh ONBITHBIM IYTEM XJIOpHA-, OpomMua-, noauAa-, KapOoHat-, ¢ocdart-,
CHIIMKAT-, Ccynb(aT-, THIPOKCHUI-WOHBI, KATHOHBI aMMOHHS ¥ WOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;

¢ [IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENbHOCTH — AHAJIU3 U CHHTE3,
CpaBHEHME, 0000IlEeHUEe, CUCTEMATHU3alMI0, BBISIBICHHWE TNPUYMHHO-CIIEICTBEHHBIX
CBsA3€M — JUISI U3Y4EHUS CBOWCTB BEUIECTB M XMMMYECKUX PEAKLUN, €CTECTBEHHO-
Hay4yHble METOAbl IO3HAaHWS — HAOJIOJEeHHWEe, W3MEpPEHUEe, MOJEIUPOBaHUE,
HKCIEPUMEHT (peasbHbIN U MBICTICHHBIN).

4. TEMATHYECKOE IINTAHUPOBAHHME
€ YKa3aHHeM KOJHYecTBAa aKaJeMHMYeCKMX 4YacoB, OTBOJAMMbIX HA OCBOEHHE KayK10il TeMbl y4eOHOIo
npeaMera, y4e0HOro Kypca, y4eOHOro MoAyJisi M BO3MOKHOCTh MCIIOJIb30BAaHUSI 10 JTOH TeMme
3J1eKTPOHHBIX (UH(POBBLIX) 00pa3oBaTEJbLHBIX PecypcoB, SIBISIOIIUXCH y4eOHO-MeTOAMYEeCKMMH
Matepuasamu 9 kiacc (684yacos)



TEMATHYECKOE IINTAHUPOBAHMUE 9

KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/n P Kontpoanueie | Ilpakruyeckue (1tup )
MPOrpaMMblI Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
Pazgen 1. BemmecTBo 1 XUMHYeCKHE peaKIMH
11 [ToBTOpEeHue u yrioy6nenue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IesIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a63
6
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bu6nuoreka [IOK
' peaxuuii https://m.edsoo.ru/7f41a63
6
13 DNEKTPOUTHYECKAs TUCCOIHAITHS. 8 1 1 bubnuorexa [JOK
' XUMHUECKUE PEAKIIMK B pacTBOPax https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 17
Pa3nen 2. HemeTanabl M UX COeTUHEHUSI
21 OO11ast XapakTepUCTUKA XMMUYECKUX 4 1 bubnuoreka LIOK
' snementoB VIIA-rpymmsl. [anorenst https://m.edsoo.ru/7f41a63
6
06
o | o —— 6
' ) ' https://m.edsoo.ru/7f41a63
COETMHEHUS 5 L
OO1m1ast XapakTepUCTUKA XUMHUYECKHX
2.3 a5ieMeHTOB VA-rpyninsl. A30T, pochop 1 ux 7 1 bubmmorexa [IOK
' - ' ’ https://m.edso0.ru/7f41a63
COETMHEHUS 6 D
| e | ,  mowrma ox
KpEMHI 1 X COETHHEHTA https://m.edsoo.ru/7f41a63



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



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

Hroro mo pazneny 25
Paszgen 3. MeTa/iIBI M UX COeTUHEHUSA
. bubmuorexa [JOK
3.1 O06mue e 4
HHHE CBOMCTEA METALIOB https://m.edsoo.ru/7f41a63
6
3.2 Baxxueinme Metayuisl U UX COEAUHEHUS 16 Bubmorexa IIOK
https://m.edsoo.ru/7f41a63
6
Wroro mo pazneny 20
Paznen 4. Xumus u okpyskamomas cpeaa
4.1 BemecTBa 1 MaTepHabl B )KU3HU YeJIOBEKA 3 bubmmorexa LHOK
' P https://m.edsoo.ru/7f41a63
6
Utoro no pazneny 3
PesepBHOE BpeMst 3 bubmmorexa [OK
P P https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHUE 9

KJIACC
KosaunuyectBo yacos
No 11/ T K = Mara Jara DJIeKTPOHHbIE
°n/n eMa ypoKa
yp Beero OHTPOJILH pakTuyeck dakt (ndpoBbIe)
ble padoThI ue padoTbl o6pa3oBaTeJbHbIE
pecypcsbl
INepuoanueckuii 3akoH. Ileproauueckas 03.09 e ECRK
ttps://m.edsoo.ru

1 crucTemMa XuMH4ecKux anemeHToB /1. 1. 1 AQOAY
Menneneesa
3aKOHOMEPHOCTH B M3MEHEHHH CBOICTB 07.09 o NP

. [pS://mM.edso0.ru

2 XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 EROFB
NepUOJI0B

3 Knaccudukanus u HOMEHKIaTypa 1 10.09 https://m.edsoo.ru/WTO1
HEOPraHUYECKUX BELIECTB WRA2Q

4 Buapl XuMHUECKOU CBA3U U TUIIBI 1 14.09 https://m.edsoo.ru/UI4Y5
KPUCTAJUIMYECKUX PELIETOK CFRV
KonTposbhast padora Nel mo Teme 17.09

5 «IloBTOpeHue u yriay0iaeHrue 3SHaHUI 1 1 https://m.edso00.ru/J4X8Z
OCHOBHBIX pa3JIeNIoB Kypca 8 kimaccay. N212
BxoaHoii KOHTPOJIB

5 Knaccugukarus XuMu4eckux peakiui no 1 21.09 https://m.edsoo.ru/X8xXA
pa3IUYHBIM NIpU3HAKAM E7E2]
[ToHsATHE O CKOPOCTH XUMHYECKOM PEaKI[HH. 24.09 e /

7 IToHsITHE O TOMOTEHHBIX U T€TEPOTr€HHBIX 1 [tps.//m.eds00.I/6VLX

CYYT7N

peaxIusx
IloHATHE O XUMHUYECKOM PAaBHOBECHH. 28.09 https://m.edsoo.ru/H4FH

8 @DakTOphbl, BIUSIOLIUE HA CKOPOCTh 1 PNZNM
XUMHUYECKON peaKluu U IOJI0KEHHUE



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/H4FH7NZNM

XUMHYECKOI'O PaBHOBECHA

9 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE 01.10 https://m.edso0.ru/648
peakunu V11026

10 Teopust 3JIEKTPOJIUTHYECKON TUCCOLIUAIIAH. 05.10 https://m.edsoo.ru/2KC
CunbHbIe U clladble AIEKTPOIUTHI YCLZ16

11 Honnsle ypaBHeHHs peaKIui 08.10 https://m.edsoo.ru/VN2

SBINIR
XHUMHUYECKUE CBOMCTBA KMCIIOT U OCHOBAHUI 12.10 ttos://m.ed J8HH
. ttps://m.edsoo.ru

12 B CBETE Hpe,I[CTaBJ'Iej{I/II/I 00 31y VX
AIIEKTPOJIUTHICCKON TUCCOLIUAIIH
XHMHUECKHE CBOMCTBA COIIEH B CBETE 15.10

13 NpeCTaBICHUN 00 AIEKTPOITUTUIECKON gttstg fg.edsoo.ru/ ETD
JUCCOIMALIAN

14 [TonsiTue o ruApoNIU3E COMei 19.10 https://m.edsoo.ru/9JFR

AVESW
15 O000LIEHNE U CUCTEMATU3a1Hs 3HAHUIMA 22.10 https://m.edsoo.ru/FEEI
ZRMBG

16 [TpakTtnyeckas padota Ne 1. «Pemenue 05.11 https://m.edsoo.ru/7VX
HKCIIEPUMEHTAJIBHBIX 33729 TEHJT4
KonTtponbHas pabora Ne2 o teme 09.11 T o /

ttps://m.edso0.ru/9RK

17 «INEKTPOIUTUYECKAS JUCCOLIUALIHS. | ZDNUX
XYMUYECKUE PEaKkIliy B paCTBOPAX»

18 OO01mmas xapakTepuCcTHKa TaJOr€HOB. 12.11 https://m.edsoo.ru/NN
XVMHYECKHE CBOMCTBA HA IPUMEPE XJI0pa YKYZF12
Xnoposogopoa. ColsiHas KHCIIOTa, 16.11 o ed o

o ttps://m.edsoo.ru/CW

19 XUMUYECKHE CBOICTBA, OIYYEHHE, VSHCD2M
IPUMEHCHHE
[Mpaktudeckas padora Ne 2 o Teme 19.11

20 «[Tony4yeHne CONSTHOM KUCTOTHI, U3yICHHE https://m.edsoo.ru/PVE

o XIYWEG
e€ CBOMCTB»
21 BeraucieHus Mo ypaBHEHUSIM XUMHAYECKHX 23.11 https://m.edsoo0.ru/4BI5

HO70F



https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/4BI5H070F

peaKIui, eciay OJJMH U3 PearcHTOB J1aH B

n30bITKE

29 OO6m1as xapakTepUCTHKA 3JIeMEHTOB VIA- 26.11 https://m.edsoo.ru/\VVM
IPYIIIbL WKERSEP
AnnoTponHbie MOIU(GUKALIUN CEPBL. 30.11

23 Haxoxnenue cepbl u €€ coelMHEHNH B ggﬁé/én&edsoo.ru/CX1
npupojae. XMMHUYECKUE CBOMCTBA CEPhI

2 CepoBoaopon, ctpoeHue, GU3NIECKue u 03.12 https://m.edsoo.ru/ECG
XMMHYECKUE CBOMCTBA X2B40OW
Oxcunpl cepbl. CepHasi KHCIIOTA, 07.12 '

25 (bU3HYECKHEe U XUMHYECKHE CBONCTBA, https://m.edsoo.ry/ULR

FLCHH1

IpUMEHEHHE
XVUMUYECKUE PeaKlIuy, JIexKalllue B OCHOBE 10.12

26 MPOMBIIIIEHHOTO CII0C00a MOJTy4eHus https://m.edso00.ru/H7F
CEePHOM KHUCIIOTHI. XUMHUYIECKOE 3arpsi3HCHUE T3NON4
OKPYKaIOIIEH cpe/ibl COEUHEHUSIMU CEPbI

97 Brrunciienne MacCoBOM 1011 BBIXO1a 14.12 https://m.edsoo.ru/HSJ
[POAYKTA PeaKIU E186WN
OO61mas XxapaKTepHuCTHKA DJIEMEHTOB VA- 17.12

08 rpynmsl. A30T, paCIpOCTPAHEHUE B https://m.edsoo.ru/\WA
npupoje, Gu3ndecKkue 1 XUMHIECKUE HRMB976
CBOICTBa
AMMHuak, ero (pu3nueckue 1 XMMHYECKre 21.12 tos://m.ed HZA

. ps://m.edsoo0.ru

29 CBOWCTBA, MTOJyYCHHE U IPUMEHEHHUE. YESEL3
IHosyronoBoii KOHTPOJIbL
I[IpakTuueckas pa6ora Ne 3 1o Teme 24.12 o med JORP

30 «Ilony4yenune ammuaxa, U3y4eHUE €ro Ups://m.edsoo.ru/J

CBOMCTB»

641FJ



https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/J0RP64IFJ

A30THas KUCIOTA, € (hu3nYecKue u

28.12

https://m.edsoo.ru/U2D

31
XUMHUYECKHUE CBOMCTBA YEDMYE
Hcnonb30BaHNe HUTPATOB U COJIEH aMMOHHS 11.01
32 B KaYECTBE MUHEPAJIbHBIX YI10OpEHUI. https://m.edsoo.ru/5HB
XHUMHYUECKOE 3arpsA3HCHUE OKPYKAIOIICH KCIQCB
Cpellbl COeIMHEHUSIMU a30Ta
dochop. Oxeun pocdopa (V) u docdopras 14.01
33 KHCII0Ta, PU3MYECKHE M XUMUYCCKUE https://m.eds00.1W/GD
L JSO3WP
CBOWCTBA, MOJTyYCHHE
Hcnonb3oBanue GochaToB B KAYECTBE 18.01
34 MUHEPATBHBIX yI0OpeHuil. 3arpsa3HeHue gﬁkzjé/ér\r}.edsoo.ru/ L4
PUPOIHOH cpebl pocharamu T
35 Yraepon, pacupocTpaHeHue B IPUPOIE, 21.0125.01 https://m.edsoo.ru/DW
(bU3HYECKUEe U XUMHUYECKUE CBOMCTBA OM6SUUL
Oxkcupel yraepoaa, ux Gpusndeckue u 28.01
36 XUMHYECKHE CBOMCTBA. DKOJIOTUYECKHE https://m.eds00.ru/OX
npoOJIeMBl, CBI3aHHBIE C OKCHJIOM YIJIepoja QAPGNCF
(V)
37 VYronpHas KUCIIOTa U €€ CONH 01.02 https://m.edsoo.ru/0HQ
HDGIPA
[IpakTuueckas pabora Ne 4 o Teme 04.02
" https://m.edsoo.ru/G2H
38 [TosrydeHne yriekucioro rasa. ZX0GCS
KauecTBennas peakuus Ha kapOoHaT-HOH"
[TepBoHavabHBIE TOHATHS 00 08.02
https://m.eds00.ru/30T
39 OpPraHWYECKUX BEIIECTBaX KaK O 171097
COEIMHEHUSIX yriepoaa
40 KpeMuwii 1 ero coeuHeHust 211.02 https://m.edso00.ru/75JX
NHOI8
41 [TpakTrueckas pabora Ne 5. Pemenue 15.02 https://m.edsoo.ru/O7E

OKCIICPUMCHTAJIBHBIX 3aa4 110 TEME

8D0D7Z



https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/O7E8D0D7Z

«Ba)xHelIme HeMeTaIbI U UX

COCITUHEHHSD»
Kourposnsnas pabora Ne3 o teme 19.02 o .
. ps://m.edsoo.ru
42 «Baxkuei1ne HeMeTaIbl U UX OUGH3
COCTUHEHHSD) T
O6mas XapaKTEPUCTHKA XUMHUYECKHX 25.02
43 3JIEMEHTOB — METAJUIOB. MeTauinueckas https://m.edsoo.ru/XK1
CBSI3b U METAJUINYECKAs KPUCTAILUINYECKAs GYPCO1
pemiérka. Pu3nvecKue CBOMCTBA METAJLIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB. 01.03 o oy
N . ps://m.edsoo.ru
44 DIEeKTPOXUMHUYCCKUIN PSIJ] HAMTPSKCHU RNPAEW
METaJLIOB
OO6u1ne CriocoObI MOTyYEH s METAILIOB. 04.03
45 CrutaBbl. BeraucieHus mo ypaBHEHUAM https://m.eds00.ru/G54
XUMUYECKHUX PEAKLU, ECIIM OJUH U3 GDQI2D
pEareHTOB COIEPIKUT IPUMECH
46 [TonsTHE O KOPPO3UHN METAIIIOB 11.03 https://m.edsoo.ru/4FIG
DOWOW
a7 IllemounbIe MeTaLTBI 15.03 https://m.edsoo.ru/X1B
4BPUW?2
48 OxcuIbl ¥ THIPOKCHUJIBI HATPUS U KaJIUs 18. 03 https://m.edsoo.ru/Q4D
X0G3U9
49 [lenoyHO3eMeTbHBIE METAJITBI — KATbIIUH U 22.03 https://m.eds00.ru/REQ
MarHui CDYO0OKG6
50 BaxxHelme COeMHEHUS KaIbIHs 25.03 https://m.edsoo.ru/CJR
96CMZA
51 O000uIeHNE ¥ cHCTeMaTU3alvs 3HAHUN 05.04 https://m.edsoo.ru/O5P
XGG1BE
52 JKEcTKOCTh BOZIBI M CIIOCOOBI €€ YCTpaHEHUs] 08.04 https://m.edsoo.ru/WF
MBFETTTP
[IpakTraeckas padora Ne 6 mo Teme 12.04 o o /
53 "YXEcTKOCTL BOABI M METOEI €€ ttps://m.edsoo.ru/NF1

ycTpaHeHus"

ROKB8J



https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/NF1ROKB8J

54

ATOMUHUN

15.04

https://m.edsoo.ru/92J8

RD1TV



https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/9ZJ8RD1TV

AmpoTepHbIe CBOWCTBA OKCHJIA U

19.04

https://m.edsoo.ru/NI5

55
THUJIPOKCHUIA KIIOJ5
56 Keneso 22.04 https://m.edso0o.ru/F20
NJR5SR
57 Oxcuibl, THApoKcHabl u coiu xenesa (1) u 26.04 https://m.edso0.ru/1IRT
xenesa (I1D) UBLAMP
58 O06001LIECHNE ¥ CUCTEMATU3aIs 3HAHUIA 29.04 https://m.edsoo.ru/NAQ
N6HGKZ
[IpakTuueckas pabora Ne 7. Pemenue 06.05
https://m.edso0.ru/ZN7
59 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME GOOSMX
«Bakuenme MeTaIbl U UX COSTUHEHUS)
Brruucnenus no ypaBHEHUSAM XUMUYECKUX 13.05
peaKIuii, €Clid OJMH W3 PEarcHTOB JIaH B
60 M30BITKE WU COJICPKUT MPUMECH https://m.edsoo.ru/AY
’ D2HE51Y
Brruncnenus MaccoBoil 4O BEIXOAa
MIPOJIYKTa PEAKITUHI
61 0O060011eHrE U CUCTEMaTH3alMsl 3HAHUIT 17.05 https://m.edsoo.ru/B8T
9VTKOP
62 Konrtponbnas padora Ne4 o teme 20.05 https://m.eds00.ru/703
«Baxkneinine MeTaiibl U UX COCTUHEHUS C804GN
63 BeniectBa 1 MmaTepuansl B NOBCEHEBHOM 24.05 https://m.edsoo.ru/OFI13
JKU3HU YETTOBEKA 2JMTO
64 XUMHYECKOE 3arpA3HEHUE OKPYKAIOIIEH 27.05 https://m.edsoo.ru/9AN
cpenbl GYEYQI
65 Ponp xuMuM B pelieHUuN 3K0JIOTMYECKUX https://m.eds00.ru/18Q
npobsieM 203Y28
66 O000nIeHNE ¥ cUCTEMAaTU3als 3HAHUN https://m.edsoo.ru/DT1
BAS5U4
67 O06o0menre u cucTeMaTH3aIus 3HaHUI https://m.eds00.ru/P52
TIZNXV
68 O000nIeHNE ¥ cUCTEMAaTU3als 3HAHUN https://m.edsoo.ru/TM

K36TJZG



https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG
https://m.edsoo.ru/TMK36TJZG

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME
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MPOBEPAEMBIE TPEGOBAHUSA K PE3YJIBTATAM OCBOEHUMSI OCHOBHOM
OBPA30BATEJILHOM ITPOIr'PAMMBI

9 KUIACC

Kon
NMpoBEPAIEMOro
pe3yjabTarTa

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHus

1

IIo Teme: <<B€H_I€CTBO U XUMHYCCKad pCakuus»

11

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHYECKHUX IIOHATHH: pacTBOp,
ANEKTPOJIUTBI, HEBJIEKTPOIUTHI, 3JIEKTPOJIUTUYECKAS JUCCOLMALINS,
peakiuy MOHHOIO OOMEHa, KaTaiau3aTrop, XMUMHUYECKOE paBHOBECHE,
oOparumble u HeoOpaTUMBble peakuuuy,
OKHCIIUTEIbHOBOCCTAHOBUTEIIbHbIE peaKIuH, OKHCIIUTEIb,
BOCCTAHOBUTENIb, OKHUCIIEHUE M BOCCTAHOBJICHUE, AJUIOTPOIHS,
aMpOTepHOCTh,  XMMHYECKass  CBA3b  (KOBAJEHTHas, HOHHaf,
MeTaJlJIn4yecKas), KpHUCTaJUIMYecKass peleETKa, CIUIaBbl, CKOPOCTh

XUMHUYECKOU pPCaKkInu

1.2

WIUIIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBLIX XHMHYCCKHX MMOHATHH W

MPHUMCHATH OTU IMOHATUS IPHU OIIMCAaHUN BCIICCTB U UX HpeBpaﬂleHHﬁ

13

COCTABJISITh YPABHEHHMSI DJIEKTPOJIMTHYECKOW TUCCOLMALUU KHCIIOT,
LIEJI0YEN M COJIEH, TOJHBIE U COKpAlICHHBIE YPAaBHEHUSA PEaKLHUH

MOHHOTO 0OMeHa

14

PaACKpPBIBATE CYHIHOCTb OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKIII/II\/'I

OoCpEACTBOM COCTABJICHUS 3JICKTPOHHOT'O OaaHca 3TUX peaKHI/Iﬁ

15

MIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIINH

Ilo Ttemam: «HeMmeTamnel M MX CO€AUHEHHSI» M «MeTamibl U HUX

COEIMHEHU S

2.1

XapaKTepU30BaTh (OMUCKHIBAThH) 00IIME U CTIEU(PUIECKUE XUMHUUECKIE
CBOMCTBAa NPOCTBIX U CIIOXHBIX BELIECTB, MOJTBEpXkAasi OMUCAHUE
MpUMepaMu MOJICKYJIIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX

XUMHUYCCKUX peaxunﬁ

2.2

COCTaBJISITh YpaBHCHUA peaKL[I/II‘;I, MNOATBCPIKAAOIIUX CYIICCTBOBAHUC

TCHETHUYECKOM CBSI3U MCXKAY BEIIECTBAMHU PA3JINYHBIX KJIIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHMU,

BO3MOXKXHOCTH IPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B pas/IMYHbIX




YCIIOBHSIX

24

CIEAOBaTh MpABUJAM IIOJb30BAaHHUS XUMUYECKOW TOCYIOW H
1a00OpaTOpHBIM O00OpY/JIOBAaHHEM, a TaK)Ke IMPaBHJIaM OOpaIIeHHS C
BEIIECTBAMU B COOTBETCTBUHM C HMHCTPYKUUSMHU II0 BBIITOJIHEHUIO
J1a00paTOPHBIX XUMHUYECKHUX OIBITOB MO TIOJYYCHHIO M COOMpaHHIO

ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIIIEKUCIIOTO rasa)

2.5

MPOBOJNTh PEAKIMH, TIOATBEPXKIAMOIINE KAUYeCTBEHHBIM COCTaB
pPa3MUYHBIX BEIICCTB: pPACIO3HABATh OMBITHBIM MYTEM XJIOPHU-,
Opomun, womua,  kapOonart, Qocdar, cumukar, cynabdar,
TUIPOKCUJIUOHBI, KaTHOHBl aMMOHHS, MOHBI M3yYEHHBIX METAJUIOB,

NMPUCYTCTBYIOIINEC B BOAHBIX PACTBOPAX HCOPIraHNYCCKHUX BCILICCTB

[To Teme: «XuMus 1 OKpyXk aromiasi Cpeaar»

3.1

pacKpbIBaTb CMBICI ~ OCHOBHBIX  xumuueckux moHsTtwit: [IJIK

BCHICCTBA; KOPPO3Us MCTAIIIOB

3.2

MPUMEHITh OCHOBHBIC OIEpAIlMU MBICIUTEIBHON JIEATEIBHOCTH —
aHaJlM3 W CHUHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMAaTHU3AIHUIO,
BBISIBJICHUEC TPUYMHHO-CICICTBCHHBIX CBSI3€H — Ui HW3y4YCHHUS
CBOﬁCTB BCIICCTB MU XHUMHYCCKHUX peaKuHﬁ; CCTGCTBCHHOHay‘-IHI)Ie
METOJIbl TO3HAaHHWS — HAOIIOJACHHE, HM3MEpPEHHE, MOJICIUPOBAHUE,

9KCIIEPUMEHT (peabHbIN U MBICIICHHBIH)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

9 KVIACC

Kon

IIpoBepsieMblii 3J1eMeHT COlePKAHMS

1

BemectBo 1 XuMHdeckas pEaKknus. HOBTOpeHI/Ie

11

IIepnonnueckuint 3akoH. Ilepuoauyeckas cucrema XuMu4ecKux siuemenTos J1.1.
MengeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MEPUOIOB, Kalus, KalblUsi MU MX
COCMHEHUI B COOTBETCTBUHU C TOJIOKEHHEM 3JEeMEHTOB B llepuonuueckoit

CUCTCMC U CTPOCHUECM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKOM CBs3U. THUIBl KpHUCTANIMYECKUX
PEIIETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKONW PEelIETKH
M BHJa XUMUYECKO# cBsizu. Kiaccudukanys u HOMEHKIIATypa HEOPTraHUYECKIX
BEIIECTB (MEXIyHapOJHas U TpUBHAJbHAas). XMMHUYECKHE CBOMCTBA BELIECTB,
OTHOCAIIMXCA K Ppa3IM4HBIM  KJIACCAM  HEOPTaHMYECKUX  COCIMHEHUH,

TCHCTHUYCCKAA CBA3b HCOPIraHUYCCKHX BCIICCTB

13

Knaccudukanus XuMHUYECKHX PEaKIMid 110 PA3JIMYHBIM IPU3HAKaM (TI0 YUCITy U
COCTaBy YYaCTBYIOIIMX B PEAKIHU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Io
WU3MCHCHHIO CTETICHEeH OKHCICHHMS XUMHYECKHX JJIEMEHTOB, IO OOpAaTHMOCTH,
0 y4YacTHUIO Karajgu3aropa). OK30- W DSHIOTEPMHUUYECKHE  PEaAKIIHH,

TCPMOXUMHNYCCKUC YPABHCHUS. IlonsTue o CKOPOCTH XHUMHYECKOMN peakunu

14

[Tonsite 006 oOpaTUMbBIX U HEOOpPATHUMBIX XUMHYECKUX peakuusx. [lonstue o
TOMOTEHHBIX M T€TEPOreHHbIX peakuusax. IloHATHe 0 XUMUYECKOM paBHOBECHH.
@daxTophl, BIUSIOLUIME HA CKOPOCTh XWUMHUYECKOW peaklUUd U MOJIOKEHHE

XUMHYECCKOI'O paBHOBECHU A

15

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocraBieHue  ypaBHEHHM
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKLMI ¢ MCIOJIb30BAaHUEM METOAA

AJIEKTPOHHOTO OayaHca

1.6

Teopust >JIEKTPOIUTUUECKON AUCCOLUALIMHU. DJIEKTPOJIUTHI U HEIIEKTPOJIHTHI.
Kartunonsl, annonsl. MexaHu3m JUCCOLMAIIMU BELIECTB C Pa3IMUHBIMU BHJIAMU
XuMudeckon cBs3u. CteneHp aucconuanuu. CHIbHBIC U CITA0bIe IEKTPOIUTHI.
Peakunu noHHOr0 OOMeHa. YCIIOBUS NMPOTEKAHHUS PEaKlUii MOHHOTO OOMEHa,
MOJTHBIE W COKpAII¢HHBbIE HOHHBIC ypaBHEHUs peakiuid. CBOWCTBA KHCIOT,

OCHOBaHMUW W coJell B CBeTe TMPEACTAaBIEHUN 00 DIEKTPOIUTHUECKOM




nucconuanuu. KauecTBeHHbIe peakiinu Ha UOHBL. [loHsATHE O THApOIN3E coei

1.7

XUMHUYECKUN 3KCHEPUMEHT: O3HAKOMIIEHME C MOJEISIMH KPUCTAIIMYECKUX
pEIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB MU HeMeTalioB (rpadura u
ayiMasa), CJIOKHBIX BELIECTB (XJIOpUIa HATpHsl); UCCIECJOBAHUE 3aBHUCHUMOCTH
CKOPOCTH XHMHYECKOM peakluud OT BO3ACUCTBUS Pa3IUYHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPacTBOPOB  BEILIECTB,  IIpolecca
JUCCOLMAIMU  KHUCIIOT, IIeJo4Yei M cojiell (BO3MOXKHO —HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB); IMPOBEJACHHE ONBITOB, WUIIOCTPUPYIOIIUX IPU3HAKU
MPOTEKAaHUs PeaKlnii HOHHOTO oOMeHa (00pa3oBaHUE OCaJKa, BbIACICHUE rasa,
o0pa3oBaHHe BOJBI); ONBITOB, WLIIOCTPHUPYIOIIUX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAaHOBUTENIbHBIX peakluil (TOpeHHe, Peakuu Pa3JIoKEHUS, COCIUHEHUs);
pacrno3HaBaHH€ HEOPraHUYECKUX BEILECTB C IOMOIIBIO KAUECTBEHHBIX pEaKIUii

Ha MOHBI; pCIICHUEC SKCIICPUMCHTAJIbHBIX 3a/ia4

HemeTtannel 1 ux coequHEHUS

2.1

OOmas xapaktepucTtuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue U pu3nyeckre cBOMCTBa MPOCTHIX
BEUIECTB — TaJlOT€HOB. XHMHUYECKHME CBOICTBA Ha IpuUMeEpe XJjopa
(B3aMMOAEHCTBUE C MeTalyIaMH, HEMeTalljlaMM, LiejJo4amu). XJIOpPOBOJOPOJ.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOIy4YeHHE, TpUMeHeHue. [leiictBue
XJIOpa M XJIOPOBOJOPO/A HAa OPraHM3M 4eJoBeKa. BakHeiime XIopuabl U UX

HAXO0XJEHUE B PUPOJIE

2.2

OO6miass xapaktepuctuka »yeMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHble cTeneHn okucieHus. CtpoeHue u (pu3nueckue cBoicTBa
MPOCTBIX BELIECTB — KHUCIOpPOJa M Cepbl. AJIJIOTPOIHbIE MOIU(BUKALNN
KHCJIOpOJIa U cepbl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBOAOPOa, CTPOCHHE,
¢dbuznueckue M XUMHUYECKHE CBOWCTBA. OKCHIBI CEpbl KaK MPEACTaBUTEIU
KHCJIOTHBIX OKCHIOB. CCpHaSI KHCJIOTAa, (bHSI/I‘ICCKI/Ie N XUMHYECKHE CBOICTBa
(obmuMe Kak mMpeAcTaBUTENS Kjacca KHCIOT U crerududeckue). XuMHYeCKHe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO croco0a MOJIy4YeHHs] CepHOU
kucinoTel. [Ipumenenue. Conu cepHOMl KHCIIOTBHI, KAYECTBEHHAs peaklus Ha
cynbdar-non. Haxoxaenue cepsl U €€ COCIMHEHH B MPUPOAE. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOIICH Cpelbl COSAMHEHHUSIMH CEepbl (KHUCIOTHBIC TOKIH,

3arpsi3HEHUE BO3AyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS

2.3

OObmiass xapaktepucTuka 53aeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS

ATOMOB, XapaKTCPHBIC CTCIICHU OKUCJICHUA. A3OT, PacpoCTpaHCHUC B IPHUPOJL,




¢usnyeckue U XuMu4eckue cBoiictea. Kpyrosopor asora B npupoae. AMMHUAK,
ero (u3nueckue M XUMHUYECKUE CBOICTBa, MojydeHue U npumenenue. Conu
adMMOHUNA, ux (1)I/ISI/II-IGCKI/IC u XUMHNYCCKHUEC CBOfICTBa, IMPUMCHCHHUC.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUA. A30THas KUCIOTa, €€ MOJyuyeHue,
¢u3nUecKkne W XUMHUYECKHE CBOWCTBAa (0OIIME Kak MpeACTaBUTENs Kiacca
KUCIOT U crnenuduyeckue). Mcnoap3oBaHne HUTPATOB M COJEH aMMOHHUS B
KayecTBE MHHEPAJIBHBIX yI0OpeHUH. XUMHUECKOE 3arpsi3HEHHE OKpYKaloen
Cpeabl COSMHEHUSAMH a30Ta (KUCIOTHBIC JOXK/IH, 3arPs3HEHHE BO3/lyXa, TIOUBBI

1 BOJIOEMOB)

2.4

®ocdop, ammorponusie Mogudukanuu (ocdopa, puznIecKkue U XUMHUUECKUE
cBoiictBa. Oxcun ¢ochopa(V) u dochopnas xkuciaora, ¢GU3NYECKUE U
XUMHUYECKHE CBOWMCTBa, moyrydeHue. lcmonbp3oBanue ¢ocdaroB B KadecTBe

MUHEPAIBHBIX YI00peHuit

2.5

O6mas xapaktepuctuka syeMeHToB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIECHUS. YTJEepoj, aJIOTPOIHbIE
Moau(UKaIMK, paclpocTpaHeHHe B Mpupoje, (PU3NYECKHe U XUMHYECKUE
cBoiicTBa. Ancopbuus. KpyroBopor yriepona B npupozae. OKcuasl yriiepona,
X (U3MYECKHE M XUMHYECKHE CBOMCTBA, JEHCTBUE Ha >KUBHIE OPraHU3MBI,
IMOJIYYCHHEC U ITPUMCHCHHUC. OKOJIOTHYECKHE HpO6JICMI)I, CBA3aHHBIC C OKCHIAOM
yraepona(IV); rumotesa rmo0aibHOrO TMOTEIUICHUS KJIMMAaTa; MapHUKOBBIN
apdekr. YronpHas KucioTa u €€ coilu, uX (U3NYECKHEe U XHUMUYECKUE
CBOICTBa, MojyuyeHue MW npuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHbl. Vcrnonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH H

CEJILCKOM XO3SIMCTBE

2.6

[lepBoHayanbHbIe MOHSATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSIX
yriepona (MeTaH, A3TaH, JTHWIEH, alleTWUJICH, JTaHOJ, TJUIEPHH, YKCYCHas
kucnora). Ux coctaB u xummueckoe ctpoeHue. [loHstre o Omomoruvecku
BOKHBIX BEIECTBAaX: XHUpaxX, OelKaxX, YyIJIeBoJax — W HMX POJIU B >KU3HHU
yenoBeka. MarepuanbHOe €AMHCTBO OpPraHWYECKUX M HEOPTaHWYECKUX

COETMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue # XUMHUYECKHE CBOWCTBA, TMOIYYCHHE U
npumenenne. CoenuHeHus KpeMHHUs B mpupoge. OOmwe mpeacraBieHus o0
okcune kpemHusA(IV) n kpemuueBoii kuciote. CHIMKATHI, UX UCIIOJIb30BAHKE B
OBITY, MEAHIIMHE, TPOMBIIIJICHHOCTH. BakHelIne CTpOUTEeNbHbIE MaTepUAIIB:

KepaMHKa, CTEKJIO, IEMEHT, OeToH, »kene300eToH. I[IpoGiiembl Oe30macHOro




HCIIOJIb30OBAHUA CTPOUTCIIBHBIX MAaTCPHUAJIOB B HOBCGI[HGBHOﬁ KHU3HU

2.8

XUMHUYECKUH SKCIEPUMEHT: U3y4eHHE OO0pa3l0B HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISHOM KHUCJIOTBI; ITPOBEIECHNE KAYECTBEHHBIX PEAKUUN HA XJIOPHU[-
MOHBI M HaONIOJICHHE MPHU3HAKOB WX TPOTEKAHUS; OIBITHI, OTPAXKAIOIINE
¢u3nyeckue U XMMUYECKHE CBOWCTBA raJIoOrT€HOB U UX COCIUHEHUH (BO3MOKHO
WCTOJB30BAaHUE BHICOMATEPUANIOB); O3HAKOMIICHHE C OOpa3llaMu XJIOPUIOB
(raJloreHN10B); O3HAaKOMJICHME C oOpasuamu cepbl U €€ COeIMHEHHSIMU
(BO3BMOXXKHO  HCIIOJIb30BaHHE BHJEOMATEpHANIOB); HAOJIOJIEHHE Ipolecca
o0yIJIMBaHUs caxapa IoJ JeHCTBUEM KOHLIEHTPUPOBAHHOM CEpHOW KHCIOTHI;
U3yueHHe XMMUYECKHX CBOMCTB pa30aBICHHOW CEpHOW KHUCIOTHI, POBEICHHE
KayecTBEHHOM peakuuu Ha Ccynb(ar-uoH M HaOJIOJeHHe Ipu3Haka eé
MIPOTEKaHMS; O3HAKOMJIEHHE C (PU3NYECKUMHU CBOIMCTBaMHU a30Ta, Gochopa u ux
COeMHEHUIl (BO3MOXKHO HCIOJb30BaHUE BHJIEOMATEpUAIOB), 0oOpa3LamMu
a30THBIX U (GOCPOPHBIX YIOOpEHUH; OIydeHHEe, COOMpaHue, Paclio3HaBaHUE H
U3Y4YEHHUE CBOICTB aMMHaKa; IPOBEJCHHE KAauyeCTBEHHBIX peakUuil Ha HOH
aMMOHMS ©  QochaT-HOH M H3YyYEeHUE MPU3HAKOB MX IPOTEKaHUs,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTBHI C MEAbI0 (BO3MOXKHO
UCIOJb30BAHUE BHUIEOMATEPUANIOB); M3y4YEHHE MOJeNel KpHUCTAIIIMYECKUX
pemérok anmasza, Tpadura, (QyuiepeHa; O3HAKOMIIGHHE C  IPOIECCOM
azicopOLIMK PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MIPOTUBOra3a; MoJlyueHue, coOupaHHe, paclo3HAaBAaHUE U H3yYEHUE CBOMCTB
YIJIEKUCIIOTO Ta3a; IPOBEJEHHE KadeCTBEHHBIX peakiuil Ha KapOoHaT- U
CIWJIMKAaT-HOHBbl M M3yYEHUE NPU3HAKOB MX NPOTEKAHUS; O3HAKOMIIEHHE C
MPOAYKIMEN CUIMKATHONW IPOMBILIUIEHHOCTH; PEIICHNE 3KCIEPUMEHTAIbHbIX

3aJ1a4 no TemMe «BakHeillne HeMeTaIbl 1 X COSIUHEHUS

MeTtannsl ¥ UX COSAUHEHUS

3.1

OO6m1ast XapaKTEePUCTHKA XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU MX
nonoxxenus B llepuoamdeckorn cucreme XuMHuecKux dneMeHtoB J[.H.
MenpeneeBa u crpoeHusi aToMmoB. CTpoeHHe MeTallIoB. MeTtanmuyeckasi CBsi3b U
MEeTaJUIMuecKasi KpUCTa/NIMYecKass pemeTka. ODIEeKTPOXMUMHUYECKUH  psf

HaIpsHKEHUI METAJIIIOB

3.2

duznyecknue U XUMHUYECKUE CBOIcTBa MeTauioB. OO0IIMe criocoObl MOTYyYeHUS
MeTauioB. [oHATHE O KOPPO3UH METAJUIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT
koppo3uu. CrutaBsl (CTajb, YyTyH, JIOPATFOMUHUNA, OpOH3a) U UX IPUMEHEHHE B

6BITy " NPOMBINUICHHOCTH




3.3

[Ilesrounble MeTaJUIBL: IOJOXKEHHE B Ilepuonnueckoll CUCTEME XHMHYECKHUX
anemeHToB JI.M1. MeHaeneeBa; CTpoeHHE UX aTOMOB; HAaXOXICHHE B IIPUPOJE.
du3nyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCuabl 1
TUAPOKCUABI HAaTpus W Kanus. lIpuMeHeHue INenoYHBIX METAIOB M HX

COETMHEHUN

3.4

IIlenoyHO3eMeNbHBIC ~ METAJILI  MarHUd W KaJbIMA: TIOJOKEHUE B
IIepunonnueckoii cucreme xumudeckux anemeHTos .M. Menneneesa; crpoenue
UX aTOMOB; HAXOXIEHHE B Inpupoac. PuU3NyYeCKMe M XUMHUYECKHE CBOMCTBA
Mar"iusi ¥ Kajablus. BakHeimue coenuHeHus KainbLus (OKCUJ, THIAPOKCHUI,

comn). JKEcTKOCTh BOABI M CIIOCOOBI €€ yCTpaHEHHUS

3.5

AJIFOMUHMI: T10J0’)keHUE B [leprnonyeckor cUCTEME XMMHYECKHUX 3JIEMEHTOB
J.. MenneneeBa; CTpO€HUE aToMa; HaxoXXJACHUE B mnpupoje. Puzndeckue u
XUMHUYECKHE CBOMCTBA allfoMUHMSI. AM(DOTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA

AJIFOMHUHUA

3.6

Keneso: monoxenue B [lepuogudeckoit cucreMe XuMuueckux aneMmentos J1.1.
MeneneeBa; CTpoeHHWE aToMa; HaxoXJAeHHe B mpupoae. Dusznueckue u
XUMHUYECKHE CBOMCTBa jkene3a. OKcuibl, ruapokcuabl u conm kenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MMOTYYCHHE

3.7

XUMHUECKUI SKCIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMi METaJUIOB U CILIaBOB,
X (pU3MYecKMMM CBOMCTBAMHU; U3YYEHHE pEe3yJIbTaTOB KOPPO3MHM METAJIJIOB
(BO3MOXHO UCIIOJIb30BAaHUE BUJIEOMATEpUAJIOB), ocoOeHHOCTEH
B3aMMOJICHCTBUSL  OKCHJA KalblUsi W HaTpus C BOAOH (BO3MOXKHO
UCIOJIb30BAaHNE BHUJEOMATEPHATIOB); MCCIEIOBAaHME CBOMCTB KECTKOH BOJBI;
mporecca TOpeHHsl Kejle3a B KHCIOpoJe (BO3MOXKHO —HCIOJIb30BaHHE
BUJIEOMATEPHAJIOB); NMPU3HAKOB MPOTEKAHUS KAuECTBEHHBIX PEAKIMHA HAa MOHBI
(MarHus, KanblMs, amtoMuHHs, LuHKa, xeneza(ll) u sxenesa(Ill), memu(Il);
HaOJI0ICHNEe M ONMCAaHKE MPOIECCOB OKpAIMBaHUS IUIAMEHM MOHAMHU HaTpHs,
Kamuss W Kanblusg  (BO3MOXKHO — KCIIOJBb30BaHHE  BHJIEOMAaTEpPHAIIOB);
uccieioBaHre aM(pOTEpPHBIX CBOWCTB THUIAPOKCHA ATIOMUHHUS U THIPOKCHAA
LIMHKA; pellIeHne IKCIEPUMEHTAIbHBIX 3aj1au 1o TeMe «BaxHeie MeTansl u

nX COCAUHCHUA

X¥MHA U OKpy’Karolas cpena
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Hosrie MaTepraJibl U TCXHOJIOTHUH. BemectBa u MaTcpHraJibl B IMOBCEIHEBHOM
JKM3HH YeJIOBEKa. XHUMHSI U 310pPOBKE. be3omacHoe nMcnoabp30BaHuE BCIICCTB U

XUMHUYCCKUX peaKHI/Iﬁ B 6BITy. HepBa;I noMoInb IpHu XUMHUYCCKHUX OXKOrax “u




OTPABJICHUSIX

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHUE
45 okpyxatomei cpeasl [1/IK. Poias Xxumum B penieHur 3KOJIOTHYECKUX MPOOIJIeM.
' [IpupoaHbIE HWCTOYHUKH YTIIEBOJAOPOIOB (Yroyib, MPUPOIHBIA Ta3, HE(TH),
MPOJYKTHI KX NEepepaboTKU, UX POJIb B OBITY U IPOMBIILICHHOCTH
43 XUMHUYECKUH IKCTIEPUMEHT: U3yUeHUE 00pa3IoB MaTepUaIoB (CTEKIIO, CILIaBBI

METAJIJIOB, MOJIMMEPHBIE MaTEPUAIbI)




ITPOBEPAEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOI ITPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpeOOBaHUSA

IIpoBepsiemblie TpeOOBaHMSI K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NMPOrpaMMbl OCHOBHOT'0 00111er0 o0pa3oBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

O II03HABa€MOCTU SIBJIEHUH MpUPOAbI, IOHUMAHUE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIel KyIbTYphl M MpPaKTUYECKOU
NEeSITEeIbHOCTH YEJIOBEKAa B YCIOBHMSX COBPEMEHHOIO OOIIECTBa;

IIOHUMAHHEC MECTAa XUMHHU CPCIU APYTUX CCTCCTBCHHBIX HAYK

12

0 HAY4YHBIX MCTOJAaX ITO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MECTOAAaX HMCCICAOBAHUA BCHICCTB U HU3YUYCHUSA
XUMHNYCCKHUX peaKuHﬁ; YMCHHC HCIIOJIB30BAaTh MOJCIN JJIA

00BACHEHUS CTPOCHHUA aTOMOB U MOJICKYJI

13

0 cdepax npodecCHOHATHHON ESTEITFHOCTH, CBI3aHHBIX C XUMHEH H
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha JOCTHKCHMSIX
XUMHYECKOM HAayKH, YTO IO3BOJIMT OOYYalOLIUMCSl paccMaTpuBaTh
XMMHIO Kak cepy cBoeil Oyayieit npodeccnoHaaIbHON AeATeIbHOCTH
U Cc/eNaTh OCO3HAHHBIM BBHIOOP XMMHUHU KakK NMPO(HUIBHOTO MpeaMera

MIpH [Iepexo0/ie Ha YPOBEHb CpeIHEro o0IIero oopa3oBaHus

Bianenne cucremoll XMMHYECKMX 3HAHMW W YMEHHE NPHUMEHATH

CUCTCMY XUMHNYCCKUX 3HaHHfI, KOTOpas1 BKJIKOYACT:

2.1

BaKHEHIIIME XUMHYECKHE IIOHSATHA. XUMHYECKMH DIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, TPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOAHOpPOJHAsI CMECh, OTHOCUTEJIbHBbIE ATOMHAasi M MOJEKYIspHAs
MacChl, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MOJSAPHBII
00BEM, OKCHJ, KHUCIOTa, OCHOBAaHUE, CONb (CPEImHssA), XUMHYeCKas
peaKkmus, pPEeaKkIuu COCIUHEHUS, PEAKIMH Pa3IoKEHUs, pPEaKIuu
3aMeIeHNs], Peakiuu oOMeHa, TerioBol 3(pQeKT peakiuu, 3K30- U
SHJOTEPMUUYECKHE PEAKIMH, PAaCTBOP, MAcCOBasi OIS XUMHYECKOTO
3J€MEHTA B COEIMHEHUH, MACCOBAsI 10JI U MPOLEHTHAs KOHLEHTPaLUs

BELIECTBA B PACTBOPE, SIIPO aTOMa, JIEKTPOHHBIH CIIOM aToMa, aTOMHast




opbutanp, paauyc aroma, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XMMHYECKasl CBSI3b, DJICKTPOOTPULIATEIBbHOCTD, ITOJIIPHAS U HENOJISIpHAs
KOBAJICHTHAsl  CBsI3b, MOHHAs  CBSA3b, METa/UIMYECKass  CBs3b,
KpUCTaJUIM4ecKass pemérka (aroMHas, WOHHAasA, MeTajiIndyecKas,
MOJIEKYJISIpHAsl), MOH, KaTUOH, aHWOH, 3JIEKTPOJUT U HEDJIEKTPOJIUT,
WIEKTPOJIUTUYECKAs JAMCCOLMAIMS, pPEaKUMd HMOHHOIO OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLHUH,  OKHUCIHTEIb U
BOCCTAHOBUTENb, OKHUCICHHE M  BOCCTAHOBICHHUE, JJIEKTPOJIN3,
XMMHUYECKOE pPaBHOBECHE, OOpaTHMble U HEOOpaTUMBbIE PEAKIMH,
CKOpPOCTb XMMHUYECKOM peakuuu, karamusarop, IIJIK, xopposus

MCETaJIJIOB, CIIJIaBbl

2.2

OCHOBOIIOJIAararomure 3aKOHbI XUMHU: 3aKOH COXPAaHCHUA MACCHI,
HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3aKOH IIOCTOAHCTBa

COCTaBa, 3aKOH ABOTraJpo

2.3

TCOpHUH XHUMHH: ATOMHO-MOJICKYJISIpHAad TCOpHuUs, TCOpUA

3JICKTpOHHTH‘ICCKOfI JUCCoalnu

Brnanenune ocHOBaMH XUMUYECKOW IPaMOTHOCTH, BKIIFOYAKOLIEH:

3.1

YMEHHE MPaBUJIbHO UCIOJIb30BATh U3YYEHHbIE BELIECTBA U MATEPUAIIbI
(B TOM umclle MUHEpaJbHbIE YHAOOpEHHs, METaulbl U CIUIABbI,
MNPOAYKTHl NEpepabOTKU MPUPOJHBIX HCTOYHHUKOB YIIJIEBOJIOPOJIOB
(yrns, mpupogHOro rasa, HeTH) B OBITY, CEJIbCKOM XO3MCTBE, HA
MIPOU3BOJICTBE M IOHHMMaHHME 3HAYEHUS >KUPOB, OENKOB, YIJEBOJIOB
JUIsL OpraHu3Ma YeloBeKa; yMEHHE MPOTHO3UPOBATh BIUSHUE BELIECTB

U XUMHUYCCKUX HNPOHCCCOB HAa OPraHU3M HYCJIOBCKA W OKPYKAIOMIYIO

MIPUPOIHYIO CPENY

3.2

YMCHUEC HUHTCTPUPOBATH XUMHUYCCKUC 3HAHHA CO 3HAHUAMH OPYIrUx

y4eOHBIX TIPEIMETOB

3.3

HaJIMYMe OnbITa pabOoThl C PA3MTUYHBIMU MCTOUYHHUKAMH HMH(POpPMALUU
Mo XMMHUHU (Hay4yHass ¥ HaAy4YHO-TIOMYJIsSIpHAsi JHUTepaTypa, CIOoBapH,

CIPaBOYHMKH, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATh I/IH(bOpMaI_II/IIO O BCIICCTBAX, HX
IMpEBpPALICHUAX n MMPAKTUYICCKOM MMPUMCHCHUN n YMCHUEC

HCIIOJIB30BaTh €€ I PCUICHUA y‘IC6H0-HO3HaBaTCJIBHBIX 3aJ1a4

BJ'Ia}ICHI/Ie OCHOBAMH ITOHATHIHOI'O amnrmapara U CHUMBOJHMYCCKOT'O

A3bIKa XUMHH OJId COCTaBJICHUA (I)OpMyJ'I HCOPraHNMYCCKUX BCLICCTB,




YPaBHEHHM  XMMHUYECKUX  PEAKLUH;  OCHOBAMU  XHMMHYECKOU

nomenkiaarypsl (IUPAC u TpuBHAaIBHOM)

VMeHne OOBSICHATHL CBS3b ITOJOKEHMS JJIEMEHTA B HCpHO,Z[H‘ICCKOﬁ

CUCTEME C YHCIOBBIMH XapaKTCPUCTHKAMH CTPOCHHS aTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB HW 3apsj sapa, oOIee YuciIo
AJIEKTPOHOB), PACIPENICIICHUEM DIIEKTPOHOB [0 HSHEPreTHUYCCKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KAIHS U KBNS
[IpencraBnenne 0  NEPUONUYECKOH  3aBUCUMOCTH  CBOWCTB
XUMHAYECKHX DJIEMEHTOB (paJlyc aTroma, 3JIEKTPOOTPHUIIATEIBHOCTB),

6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TMOJOXEHHUS JJIIEMEHTOB B
[lepuonnyeckoit cucreme (B MaiblX IepUOJaX U  IJIABHBIX
MOATPYIIAX ) ¥ AJICKTPOHHOTO CTPOSHUS aToMa

7 YMeHue Ki1acCupUIUpoBaTh:

7.1 XUMHYECKHE IIEMEHTHI

7.2 HEOpraHNYECKHE BEIIeCTBa

7.3 XUMHUYECKUE PEAKITUI

8 YMeHue onpeaensrh:

81 BAJICHTHOCTh W CTEIICHb OKHCIICHUS XMMHUYECKUX JJIEMEHTOB, 3apsi

' MOHA

82 BUJT XMUMHYECKOH CBSI3M M THUI KPUCTAIIMYECKOH CTPYKTYpHl B

' COCIMHEHUSIX

8.3 XapakTep cpeibl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI)

8.4 OKHCJIUTENb U BOCCTAHOBUTEb

9 YMeHue xapakTepu3zoBaTh PU3NYECKUE U XUMUYECKUE CBOICTBA:
MPOCTBIX BEMIECTB (KUCIOPOA, O30H, BOJOPOA, Tpadur, anMas,

9.1 KpeMHu#, a3oT, (ocdop, cepa, XJIop, HATPHUI, Kaauil, MarHuii,
KaJIBIIMH, aTFOMUHUH, JKeJe30)
CIIOKHBIX BEMIECTB, B TOM WYHCJI€ WX BOJHBIX pPacTBOPOB (BOa,
aMMHaK, XJIOPOBOJOPOJl, CEPOBOJOPOJ], OKCHIBI U THUIPOKCHIIBI

92 metamioB [-IIA rpynn, amomunus, meau (II), nunka, xenesa (II u

' III), okengasr yraepona (I u IV), kpemuus (IV), azota u dochopa (111
u V), cepot (IV u VI), cepHucras, cepHas, a30THUCTas, a30THas,
dbocdopHas, yroibHas, KpeMHHEBasi KUCIOTa U UX COJIH)

9.3 MPOrHO3UPOBaTh W XapaKTepu3oBaThb  CBOMCTBAa  BEIIECTB B




3aBUCUMOCTH OT HUX COCTaBa U CTPOCHUSA, NPUMCHCHUC BCIICCTB B
3aBUCHMMOCTH OT UX CBOfICTB, BO3MOXHOCTD IMIPOTCKAHUA XUMHYCCKUX

MIPEBPALICHUI B pA3JIUYHBIX YCIOBUSIX

YMeHHE COCTaBIATh MOJIEKYIISIPHBIE U HOHHBIC YPABHEHUS PEAKLIUN, B

10
TOM YHCJIE:
10.1 peakmuii HOHHOTO 0OMeHa
10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX pPEaKIUn
103 WUTIOCTPUPYIOIIMX ~ XMUMHUYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (Tpymim) HeOpraHUYECKUX BEIIECTB
104 MOATBEPIKIAIONINX TEHETHYECKYIO B3aUMOCBSI3b MEX Ty HUMHU
11 YMeHue BIYUCIATh (IPOBOIUTH PACUEThl):
111 OTHOCUTEIIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO Macchl BEIECTB,
' MacCCOBYIO JIOJIO XMMHYECKOTO 3JIEMEHTA B COSTMHCHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00beM ra3oB
114 [0 YpaBHEHHUSM XHMHYECKUX pEaKIHid M HaXOJUTh KOIUYECTBO
' BelIecTBa, 00BEM M MacCy pPeareHTOB MM TPOJIYKTOB PEaKIIUU
12 Bnanenue (3Hanue 0CHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOTO  TO3HaHusA  (HaOIIOJeHue,
121 M3MEpEeHUe, SKCIIEPUMEHT, MOJICITUPOBAHNE) PH U3YUCHUHU BEIICCTB U
' XUMHYECKHUX SIBIICHUH; yMeHue copMyaupoBaTh MpolieMy U
MIPEITIOKUTE ITYTH € PEIIeHUs
129 Oe3omacHOl pabOTBHl ¢ XWMHYECKUMHU BEIIECTBAMHU, XHMHUYECKOU
' MOCYA0H U TabOpaTOPHBIM 000PYAOBaHHEM
MpaBMJIaMy 0€30MacHOro oOpalleHus ¢ BEeIIeCTBAMHU, UCIIOIb3yEeMbIMU
B TIOBCETHEBHOW KM3HU, IPABHIIAMH ITOBEACHHSI B IIETAX COCPEKCHUS
123 3I0pOBbS M OKpYKalollel MPUPOAHON Cpelbl; NMOHMMaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHBBIC OPTaHHU3MBI ONPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI M MPEIOTBPAIICHUS MX BPEIHOTO
BO3JICHCTBUS
13 Hanwune mpakTHYecKWX HABBIKOB TUTAHHPOBAHWSI M OCYIIIECTBICHUS
CIIETYIOIIAX XUMUYISCKUX IKCIICPUMECHTOR:
131 M3YYCHHE M ONHMCAHUE (PU3NICCKUX CBOMCTB BEIICCTB; O3HAKOMIICHHE

C q)HSquCKI/IMI/I u XUMHUYCCKUMH SABJICHUAMU, OIIBITHI,




MJUTFOCTPUPYIOLUE IIPU3HAKY IIPOTEKAHU XUMUUECKUX pEaKLui

13.2

U3y4eHHE CIIOCOOO0B pa3/ieNieHus cMecel

13.3

NOJIy4YE€HHE KHCJIOpOJAa M M3Y4YEHHE €ro CBOMCTB; IIOJy4EHUE
BOJIOPOJIa U U3YyYEHHE €r0 CBOMCTB; IOIYYEHHUE YIIIEKUCIIOTO Ira3a U

HU3YUYCHHUC €T'0 CBOﬁCTB; IIOJIYYCHHUEC aMMHAKa U U3YYCHHUE €T0 CBOICTB

13.4

MIPUTOTOBIIEHUE PAcCTBOPOB C OMNpPENeNEHHOM MaccoBOM  gonei

pacTBOPEHHOTO BEILIECTBA

13.5

IIPUMEHEHHE HUHAUKATOpOB (;1akmyca, METHUJIOpaHKa U
(denondranenna) A onpeAeNeHUs XapakTepa Cpelbl B pacTBOpax

KUCJIOT U LIeIouen

13.6

HCCIEAOBAHUE MW OINMCAaHUE CBOWCTB HEOPraHWYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHUE B3AUMOJICHCTBHS KUCIOT C METAIIIAMM,
OKCHJAMU  METAUIOB,  PAacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBAaHMSIMH, COJISIMU; IIOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHUE OJHOTO MeTajla JpyrMM M3  pacTBopa  COJIH;
uccineaoBaHue amM(pOTEPHBIX CBOWCTB THUIPOKCHUIOB AQIIOMUHUSA H

LIUHKA

13.7

PCUHICHUC SKCIICPHUMCHTAJIBHBIX 3aAa4 110 TCMaM: «OCHOBHBIE KJIaCChI
HCOPraHn4CCKuxX COGI[PIHCHHﬁ)); <<3JICKTpOJII/ITI/I‘I€CKa$I
JAUCCOLM AU, «Baxneiue HEMETaUIbl M HUX COCIMHCHMUA,

«BaxHeHIme MeTaUIbl U UX COSTUHEHUS))

13.8

XAMAYECKHE  OKCIIEPHUMEHTHI,  WUTIOCTPUPYIOIIHE  MPHU3HAKH
MPOTEKaHMUs peaklUii MOHHOro OOMEeHa; KadeCTBEHHbIE PEaKlUu Ha
MPHUCYTCTBYIONIME B BOJHBIX pPAcTBOpax HMOHBI XJIOPUA-, OpOMHII-,
nonua-, cynbdar-, ¢ocdar-, KapOOHAT-,  CHIMKAT-aHUOHBI,
THJIPOKCHI-UOHBI, KATHOHBI aMMOHHMS, MarHusi, KaJIbLUs, aTFOMUHNS,

xeresa (2+) u xenesa (3+), meau (2+), HHKA

14

Ywmenue:

14.1

MPEICTaBIATh PE3yibTaThl dKCIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeNnbCTB, IpaUKOB M TaONUI U BBIABIATH SMIHUPUUYECKUE

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATE CBA3U MCKIY PEAJIbHO Ha6J'IIO)IaeMI)IMI/I XUMHYCCKUMHU
SABJICHUAMH U IpoHeCcCaMiu, NPOUCXOJAINNMHA B MAKpPO- U MUKPOMHUDPE,

OOBICHATH MMPUYIHUHBI MHOFOO6pa3I/I${ BC€IICCTB




INEPEYEHDb 3JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM
I'oCYJAPCTBEHHOM 9K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 [lepBoHavaIbHBIE XUMUYECKHUE TOHATUS
11 UucTsie BenrectBa u cmecu. CriocoObl pa3esenus cMecen
12 AToMBI U MOJEKyJdbl. XHUMHUYECKME 3IeMeHTbl. CHMBOJIBI XMUMHYECKHX
' 31eMeHTOB. [IpocThie 1 CIOKHBIE BEIIECTBA.
13 Xumunyeckas ¢popmyia. BareHTHOCT, aTOMOB XMMHUYECKUX AJIeMEeHTOB. CTerneHb
' OKUCJICHUS
3aKOH TMOCTOSHCTBA cocTraBa BellecTB. (OTHOCUTENbHAs aTroMHas Macca.
14 OTtHOocuTeNnbHas MOJIEKYJIsIpHas Macca. MaccoBast 10Ji1 XUMHUYECKOTO 3JIEMEHTa
B COEAMHEHUU
15 KonuuectBo BemectBa. Monb. Momsipras macca. MouspHbiii 00BbEM razoB.
' B3anMocBs3b KoIM4ecTBa, MACChl M YHUCIIA CTPYKTYPHBIX €IMHUI] BEILIECTBA
16 @u3nYecKue U XMMHUYECKHE SIBJICHHUs. XMMHUUYECKAsl peakuus U €€ NMPU3HAKH.
' 3aKOH COXpaHEHMsI MacChl BEIECTB. XMUMUYECKUE YPAaBHEHUS
5 Ilepnonnueckuit 3akoH u Ilepmoanueckas cucTteMa XUMHUYECKHX DIIEMEHTOB
J.. MenneneeBa. CTpoeHue aToMOB
[Tepuoanueckuii 3akoH. [lepuoanueckas cucremMa XUMHUYECKUX d1eMeHToB J[. 1.
2.1 Menpneneesa. [lepuoas! u rpynmbl. @U3HUECKUI CMBICI TOPAIKOBOIO HOMEpA,
HOMEPOB IIEpUOA U IPYIIIBI JIEMEHTA
Crpoenne aromoB. CocrtaB aromHbIX saep. M3oromsl. OnexTponbl. CTpoeHue
2.2 DIIEKTPOHHBIX ~ 000J0YeK aToMoB TmepBbiX 20 XHWMHUYECKHX OJIEMEHTOB
[Tepnonnueckoit cucremst J1.11. MeHnneneena
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHYECKUX DJIEMEHTOB IEPBBIX TPEX
MEepUOJIOB, Kayus, Kaimplus (paguyca aTOMOB, 3JIEKTPOOTPULATENLHOCTH,
2.3 METAIMYECKNX W HEMETAINIMYeCKHMX CBONCTB) M HMX COCIWHEHUH B
COOTBETCTBMM C TIOJIO)KEHHEM »dJIEeMEHTOB B llepmoamyeckoil cucreme u
CTPOEHUEM UX aTOMOB
3 CrpoeHue BelecTBa
Xumnueckass cBsi3b. KoBasieHTHass  (HOJsipHass M HENOJSpHAsi)  CBA3b.
3.1 DJEeKTpOOTPULIATENBHOCTD XUMHYECKUX  JJIeMEeHTOB.  MoHHasg  CBs3b.

Meramnueckas cBA3b




3.2

Tunbl  KpUCTAUIMYECKUX peHI€TOK (aToMHasi, HWOHHAs, METaJUIMYecKas),
3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THUIIA KPUCTAJUIMYECKONW PEHIETKH M BUJA

XHUMHYECKOU CBI3U

Baxwneiine npencraBUTeNId HEOPraHMYECKUX BeulecTB. Hemeraibel m ux

COCIUHECHUA. MeTtamisl 1 UX COCIMHCHUA

41

Knaccudukanuss W HOMEHKIIATypa HEOPraHHMYECKHX COCIMHEHHA: OKCHIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTEepHBIC) u
HecosieoOpa3yrie; OCHOBaHHMH (IMIENOYM M HEPacTBOPUMBIC OCHOBaHUS);
KHCIOT (KHCIOpOJCOAEp)KalMe U OECKHCIOPOAHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPEAHUX U KHCIIBIX )

4.2

dusnyeckue MW XHMHUYECKHE CBOMCTBa IIPOCTBIX  BCIHICCTB-HCMCTAJLJIIOB:

BOJIOPO/IA, XJIOpa, KUCIIOPOAa, Cephl, a30Ta, pocdopa, yriaepoaa, KpeMHHUS

4.3

duznyeckue U XUMMHUUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJLJIOB: JINTUA,
HaTpuA, KaJidsd, Mardusa W KaJblHsA, aJIFOMHUHHA, KCIIC3a. 9JICKTpOXHMH‘ICCKHﬁ

paa HaHpH)KeHI/Iﬁ MCTaJIIIOB

44

duznyeckue 1 XUMHUYECKHE CBOMCTBA BOJOPOAHBIX COCI[I/IHCHI/Iﬁ HEMCTAIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckne U XMMHUYECKHE CBOICTBa OKcHIOB HeMmetawios: cepol (IV, VI),
azota(Il, IV, V), dochopa(Ill, V), yrnepoxa(ll, IV), kpemuus(IV). Ilonyuenue

OKCHUJ0B HEMETAJIJIOB

4.6

Xumuyeckue cBoiictBa okcunoB: MetamioB IA-IIIA rpymm, nuunka, menu(Il) u

xenesa(ll, 11). [TonydyeHne OKCHI0B METAILIIOB

4.7

XUMHYECKHE CBOWCTBA OCHOBaHUN M aM(OTEpPHBIX THIPOKCHAOB (Ha MpuUMepe
THAPOKCUIOB ~ QIFOMHHMS, >Kene3a, M[uHKa). [lomydyeHne oOcCHOBaHHWM U

aM(OTEPHBIX THAPOKCUIOB

4.8

OOme XMMHUYECKHe CBOWCTBA KHCIOT: XJIOPOBOJOPOJIHON, CEPOBOAOPOIHOM,
CEpHHUCTOM, cepHOH, a30THOHM, (ocdopHOM, KpeMHUEBOH, yronbHOil. OcoOble
XUMHUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT.

[Tonyuyenue xkucnor
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OO6mue xuMUYeCKre CBOMCTBA cpeTHuNX coneil. [lomyuenue comneit

4.10

[Tonyyenne, coOupaHue, paclo3HaBaHWE BOJOPOJA, KHCIOPOJaa, aMMHaKa,

YIJICKUCIIOIO ra3a B Ha60paTOpI/II/I

4.11

HOJ’Iy‘{eHI/IC aMMMakKa, CCpHOfI U a30THOH KHCJIOT B IPOMBIIIJIICHHOCTH. O6IJ_II/IC

CIOCOOBI MOJTYyYEHUS METAIIOB




4.12

I'eneTnyeckas CBS3b MCXKAY KiIaCCaMH HCOPTraHUYCCKUX COC,ZLI/IHGHI/Iﬁ

XUMHYECKUE PEAKIUU

5.1

Knaccuukanus XuMHUecKuX peakiuii o pa3iudHbIM IPU3HAKAM: TI0 YUCITY U
COCTaBy YYacCTBYIOUIMX B pEaKIUH BEIIECTB, MO TEIIOBOMY 3(¢eKTy, o

H3MEHEHMIO CTeIICHEH OKHUCIICHUS XUMHYSCKHUX 3JIEMECHTOB

5.2

TennoBoi 3 (HEeKT XMMUIECKON peakiiy, TEPMOXUMUUYECKHE YpaBHEHUS. DK30-

U SOHAOTCPMHYCCKUC PCAKIINU. TepMOXI/IMI/I‘-IeCKI/Ie YpaBHCHHUA

5.3

OKHCIUTEIEHOBOCCTAHOBUTEIILHBIC pCaKknuu. OKHCIUTEIN ¥ BOCCTAHOBUTEIIH.
Hpoueccm OKHUCJICHHUA n BOCCTAHOBJICHUSI. aﬂeKTpOHHBIﬁ Oananc

OKHUCIIMTEILHOBOCCTAHOBUTEIILHOM p€aknuun

5.4

TeopI/IH BHGKTPOHHTHHGCKOﬁ Jucconuanuu. KaTI/IOHBI, AHHUOHBI. :‘)HCKTpOJ'II/ITBI n

HEOJICKTPOJIUTHI. CuibHBIC U Ca0kIe OJICKTPOJIUTHI. CrerneHb JUucconuanmu

5.5

Peaknmm moHHOrO OOMEHa. YCIOBHS NMPOTEKAHUS PEaKIUid MOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_[éHHBIC HOHHBIC YPABHCHUA peaKHI/Iﬁ

XuMus u OKpYyzKaroias cpeaa

6.1

BemectBa u marepuansl B IIOBCEJIHEBHOM JKHM3HM 4YelloBeKa. besomacHoe
WCTIOJIb30BAaHME BEIIECTB M XHMHUYECKHX peakiuii B JabopaTopuu Hu OBITY.

HepBaﬁ moMomb IIpU XUMHUUYCCKUX OXKOT'aX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHHE OKpYXKarolledl  cpeabl  (KUCIOTHBIE — JOXKH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €ro MPEIOTBPAIICHUS
[IpenenpHas nmomyctumasi koHueHtparusi Bemects (ITJK). Pomp xumuum B
pEeIIeHUN DKOJIOTHYECKUX TMpoOsieM. YcuieHue mapHUKOBOro dddekra,

Pa3spyHI€HUC 030HOBOI'O CJIOsA

6.3

[Ipumenenue cepsl, azora, docdopa, yriaepojaa, KpeMHUS U UX COCTUHEHUN B
ObITY, MEIUIMHE, MPOMBIIUIEHHOCTH M CeIbCKOM Xo3zsicTBe. IlpumeHneHue
METAIJIOB M CIJIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH MX coenHeHHH. [IoHsATHE 0 KOPppO3UU METaJIJIOB, OCHOBHBIE

CIOCOOBI 3aIIUTHI KX OT KOPPO3UU

6.4

[IpupoaHble HMCTOYHMKHU YIJIEBOAOPOJOB (Yroib, MNPUPOJHBIA ra3, HePTh),

MIPOIYKTHI X TiepepaboTku (OCH3MH), MX POJb B OBITY U MPOMBIIIJICHHOCTH

6.5

[lepBoHayanbHbIe TOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COEAMHEHUAX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHJIEH, TaHOJI, TIULIEPUH, YKCYCHAsl KUCIIOTA).
[TonsiTHE O OMOTOTUYECKU BYKHBIX BEIIECTBAX: )KHUPaX, OeIKax, yriieBoAax — U UX

POJIN B )KMU3HU YCITIOBECKA




Pacuérnr:

7.1 1o opmMynaM XUMUYECKHX COCTUHEHUM
1.2 Macchl (MacCOBOM) 10U pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHYECKUM ypaBHEHUSIM




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA
OBS3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1151 VYYEHUKA

Xumus, 9 knace: 6a3oBbiii ypoBeHb/['abpuaisan O.C., OctpoymoB WN.I'., Cnankos C.A.,
AxnmnonepHoe o6mectBo «M3natensctBo «IIpocBemnieHue».

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

https://myschool.edu.ru/ https://uchi.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/
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https://uchi.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/
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