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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XMMHKM HAa YpPOBHE OCHOBHOTO 0OIEro 0oOpa3oBaHUS
COCTaBjieHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
o0pazoBaTenbHON MPOrpaMMbl OCHOBHOT'O 00I1IeT0 00pa30BaHuUsl, MPEICTaBIECHHBIX
B ®I'OC OO0, a Takxe Ha oOcHOBe ¢eaepanbHOl padoyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIUU MPENOJaBaHUsl Y4EOHOTO MpeaMeTa « XUuMHUsH
B 00pa3oBarenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumum Aa€T TPEACTaBICHHE O IIENSIX, OOIIEW cTpareruu
oOy4eHHsi, BOCHHUTaHUS U PA3BUTHUS OOY4YaIOIIMUXCA CPEACTBAMHU y4eOHOTO
peaMeTa, YCTaHABIIMBAET 00s13aTeNIbHOE IIPEAMETHOE COJIEpKaHHUE,
IPEAYCMATPUBAET pPACIpENEICHUE €ro I0 KiaccamM M CTPYKTYPUPOBAaHHME IO
pazienaM MU TeMaM MPOrpaMMbl MO XUMHUHU, ONPENENACT KOJUYECTBEHHBIE H
Kau€CTBEHHBIE XapaKTepUCTHKU COZIepIKaHUS, PEKOMEHAYEMYIO
MOCJIEN0BATENBHOCTh  M3YYEHHUSI XHMHU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM y4yeOHOro Impolecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTU IpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00Opa3oBaTEIbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yibTaTaM 00y4YeHUs XUMUU HAa YPOBHE LieJIeH U3yUYeHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEIBLHON JEATEIbHOCTH OOYyYarolerocs IO OCBOECHHIO
y4eOHOTr0 CO/IepKaHMUsl.

3HaHWEe XHUMHH CIYXUT OCHOBOM [Uisi (OPMHPOBAHUS MHUPOBO33PECHUS
oOyyaromierocsi, €ro NnpejcTaBiIeHUN O MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (POopMUpPYEMbIE XHMHEW NpPEICTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPrUud U 00 SBOIIOLUMHU BEUIECTB B MPUPOJE, O MYTAX pEUIeHUs ria00agbHBIX
npoOJieM yCTOMYHMBOTO PA3BHTHS UYEIOBEUCCTBA — CBHIPHEBOM, IHEPIETHUCCKOM,
MUIIEBOM 1 SKOJIOTUYECKON O€30IacCHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydenne xumuu:

CHOCOOCTBYET  pealu3aludyd  BO3MOXKHOCTEM  JJid  CaMOpa3BUTUA U
(dbopMHUpOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 001IeH 1 (PYHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (POpMUpOBAHUE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEIBLHOM  Y4eOHOW  JesTeNIbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEJA0BATEIbCKUX YMEHHM, HEOOXOJMMBIX KaK B
NOBCEAHEBHOM KU3HU, TaK U B TPO(PECCHOHATILHOMN IESITEIbHOCTH;

3HAKOMUT CO CHEUU(PHUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsSIIa HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3Tanom B GOpMHUPOBAHUHN €CTECTBEHHO-HAYUYHON TPaMOTHOCTH 00YYaIOIUXCS;



croco0CcTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
o0pa3oBaHUE 00yYArOIUXCS.

JlanHple HampaBiieHHs B OOYyYEHMHM XHMHH OOECHEYHMBAIOTCS CHELU(PUKON
comepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISETCS  IMEJarorudecKu
aJanTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKH XMMHUU Ha OINpPEAeIEHHOM dTare eé
pa3BUTHUSI.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00I1I€T0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYArONIUMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHSATUNA XWMHUU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUN
OpraHUYECKON XHUMUMU.

CtpykTypa conepkaHus MPOrpamMMbl MO XUMHUU CPOpPMHUpPOBaHA HA OCHOBE
CHCTEMHOrO mnojaxona kK €€ m3ydeHuro. CoaepKaHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATUH 0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUH O XUMHYECKOU
peakiuu. OO0€ H3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 MPHUHIIUITY
MOCJIE0OBATENBHOTO PA3BUTHS 3HAHMI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. 1. MeHnaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 DICKTPOJUTHYECKON JUCCOLMAIIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE O3MIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIECIOBATEIHHO OT OJTHOTO
YPOBHSI K JIpyromMy, BBITIOJNHSS (QYHKIMKU OOBSACHEHHS M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI M BO3MOXKHOCTEU MPAKTUYECKOTO0 MPUMEHEHUS] W MOJy4YeHUS
M3Yy4aeMbIX BEIECTB.

OcBoeHne mporpaMMbl IO XUMHU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XMMHAYECKON COCTABISAIOLICH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOJIbI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHUIO U
MeTOoJaM MO3HaHUsI B Hayke. M3yueHue XMMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUM W3 paHee H3YYEHHBIX Y4Ye€OHBbIX NpeaMeToB: «OKpYyKaroHUid MUp»,
«bwuomnorus. 5-7 xkimacce» u «dusnka. 7 Knacey.

[Ipu wu3ydyeHUH XUMHUM TNPOUCXOAUT (PopMUpPOBaHME 3HAHUN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATeIbHOCTH YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4yeOHOTO MpeaMeTa COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HAaHUN — Ba)KHEUIINUX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUECKHUX IOJOKCHHM,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUECKOr0 XapakTepa, s3blKa HAyKH, B



OpUOOIIEHNM K HAy4YHBIM METOJaM T[IO3HAHUS TPU HU3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TMPUMEHEHUM B Y4YEOHO-TIO3HABATEIHHOM M Yy4EOHO-HCCIIENOBATEIHCKON
NEATEeIbHOCTH, OCBOEHUU TpaBUJl O€30MaCHOr0 OOpallleHHs C BEIIECTBAMHU B
ITOBCEHEBHOM KU3HU.

[Ipu M3yueHun XUMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI BaXKHOE
3HaYCHUE MIPUOOPEI TaKue e, KaK:

— (opMHpoBaHUE WHTEIJICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHNIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY MPUHSITHIO PEUICHUM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT Ha CHCTEeMaTH4ecKoe MpUOOIIeHUE
00yJarommxcsi K CaMOCTOATENIbHOM IMO3HABATEIbHON JESTEIbHOCTH, HAYYHBIM
MEeTOJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecIieueHUe YCIOBUM, CITOCOOCTBYIOMUX MPHUOOPETEHUIO 00YYaIOIIUMHUCS
OMbITa Pa3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIICTCHIMM), UMEIONIUX YHUBEpPCAJIbHOE 3HAUCHUE IS
pPa3IUYHBIX BUJOB JEATEIbHOCTH;

— (dopmupoBanue oOmEelH (QyHKIIMOHATBHOH W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUU OOBACHITH U OICHUBATH SIBICHUS
OKPY’KaloIllero Mupa, MCIOJIb3ysl 3HAHUSI M OMbBIT, MOJYYCHHBIC MPU H3YYCHUU
XUMUHU, TPUMEHATh WX TPH pPEIICHHH MpoOjeM B ITOBCETHEBHOW KU3HU U
TPYZIOBOU JIEATEIBHOCTH;

— ¢opMmupoBaHHe y OOy4YalOIMXCA T'yMaHUCTHYECKUX OTHOIICHUA,
NOHUMAaHUSl [IEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH HKOJIOTHYECKU
1eaecoo0pa3HoOro TMOBEJAEHUsT B OBITY W TPYJIOBOM JACATEILHOCTH B MEIAX
COXPaHEHHMS CBOETO 370POBbS U OKPYKAIOIIEH MTPUPOJHON CPEJIBL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAaHUI0O Ha OCHOBE YCBOCHHS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(HIIs M HANpPaBJICHHOCTU AAJbHEUIIEro
0o0yueHus.

OOmiee 4YMCIO 4YacoB, OTBEIEHHBIX ISl M3y4YEHUS XUMHHM Ha YpPOBHE
OCHOBHOT0 00111ero 0o0pa3oBaHus, CocTaBisieT 68 yacoB: B 9 kiacce — 68 yacoB (2
yaca B HEJICIIIO).



COJEPXKXAHUME OBYUYEHUA

9 KUIIACC

BemecTBo U XMMUYECKAsI peaKUHs

[Iepuonnueckuit 3akoH. Ileproanueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTtomMoB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XMMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHOJNOB, KalMs, KaJdblUsl H UX
COCMHEHU B COOTBETCTBUU C IIOJIOKEHHEM 3IJIEMEHTOB B Illepuomnueckoi
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BHJAbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAINIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKHX BEIIECTB. XUMUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIUIMXCA K Ppa3IMYHbIM KJIACCAaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEILECTB.

Knaccudukanus XuMU4ecKuX peakiuii Mo pa3IudHbIM MpU3HaKaM (10 YUCITY
¥ COCTaBy YYaCTBYIOIIMX B PEAKIHWH BEIIECTB, MO TEIUIOBOMY 3 (dEKTy, 1Mo
W3MCHECHHIO CTETICHEH OKMCIICHUS XUMHYECKUX AJIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKUE
ypaBHEHUS.

[lonsiTue 0 ckopocTH XuUMUUecKoW peakiuu. [loHsTHEe 00 00paTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsTHE O TOMOTeHHBIX M TeTePOTCHHBIX
peakuusax. [lonarue o karanmse. [lonsTre 0 xumuueckom paBHoBecuu. DakTopsl,
BIIMSIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U IIOJ0KEHUE XUMHUUYECKOIO

PaBHOBECHSL.
OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKLMM,  AJIEKTPOHHBIA  OanaHc
OKHCJIUTEIIBHO-BOCCTAHOBUTEIIBHON  PEAKLIHH. CocraBnenue YpPaBHEHUI

OKHCIIUTEJIBHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUd C  HCIOJb30BAHUEM  METOJA
AJIEKTPOHHOIO OaJiaHca.

Teopus ANEKTPONUTUUECKON TUCCOUMUALNU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Katnonel, annonsl. MexaHu3M aucCOLMAlMU BEIIECTB C Pa3IMYHBIMM BUIAMH
XxuMHuueckoi cBsizu. Crenens aucconuanuy. CUIbHBIE U ClIa0ble AJIEKTPOJIUTHIL.

Peakuuu moHHOro oOMeHa. Y cia0BUs MPOTEKAaHUs peakluii HOHHOTo OOMeHa,
IOJIHBIE W COKpPAIIEHHBIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWMCTBa KHUCIOT,
OCHOBAaHMI W cCOJEd B CBET€ MNPEICTABICHUNA OO0 BJIEKTPOIUTUYECKOU
nucconnanvu. KauectBeHHble peakuny Ha MOHBL. [IoHATHE O TMAPOIN3E CONIEN.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C MOJEISAMH KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX
BEILIECTB — META/VIOB UM HeMeTauioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJIopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peaKkiuu



OT BO3JICUCTBUS PANMUYHBIX (PAKTOPOB, HCCIENOBAHUE DJIEKTPOIPOBOIHOCTHU
pacTBOpOB BEUIECTB, MpolEcca AUCCOLMALNUA KHCIOT, WIEJIOYEed M COJIeH
(BO3MOXKHO  KCIOJIb30BaHME BHJACO MaTepualioB), MPOBEICHUE  OIBITOB,
WUIIOCTPUPYIONIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakluil HMOHHOro  OOMeHa
(oOpazoBaHme oOcaaka, BBIJICIICHHE Ta3a, O0Opa30BaHHWE BOJbI), OIIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasjioKeHUs, COSTUHEHHMS), paclo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOINBIO KAYEeCTBEHHBIX pEaKIMii Ha HOHBI, pElICHUE
AKCIEPUMEHTAJIbHBIX 33]1a4.

HeMeTaJibl U X COeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne U (PU3MUYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHMUYECKHME CBOWCTBA Ha MpPUMEPE  XJopa
(B3aMMOJICIICTBHE C MeETaJUlaMHM, HEMeTajulaMH, WIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHasg KHCIIOTa, XUMUYECKHWE CBOMCTBA, IMOJy4YeHUE, NMpUMEHeHue. [leiicTBue
XJIOpa U XJOPOBOAOPOJA HAa OPraHU3M YeENOBEKa. BakHelmme XJIOpUAbl U X
HaXO0XJICHUE B MIPUPOJIE.

OObmias xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue W (pumyeckue CBOMCTBA
IIPOCTHIX BEUIECTB — KUCIOPO/AA U Cephbl. AJIOTPOITHBIE MOAU(BUKAIIMN KUCIOPOIa
u cepbl. XumMuueckue cBoiicTBa cepbl. CepoBo0opoJ, cTpoeHue, GU3N4YecKue u
XuMuueckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, (QuU3NUECKHe ¢ XUMUYECKHE CBOWCTBa (00mue Kak
MPEICTaBUTENA Kjacca KHCIOT W chenuduyeckne). XHUMHUYECKHE pPEaKIuu,
JeXalle B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucnoTel. Coau CEpHON KUCIOThI, KAUECTBEHHAs PEAKLIMs Ha
cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIMHEHUN B MNpUpoAe. XUMHUYECKOE
3arpsA3HEHHUE OKPYXKAIOMIEH Ccpeabl COEAUHEHUSIMU Cepbl (KUCIOTHBIE JTOXKIM,
3arpsi3HEHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6miast xapakrtepuctuka 3J1eMeHTOB VA-rpymnmbl. OCOOEHHOCTU CTPOCHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCICHHS. A30T, paCIpOCTpaHEHUE B MPUPOJE,
bu3ngeckre 1 XUMHIECKHe CBOMCTBA. KpyroBopoT azora B mpupoje. AMMHUAK, €ro
busnueckre 1 XUMUIECKHUE CBOMCTBA, MOJydeHne U nmpuMeHeHue. Coiam aMMOHUS,
uXx pU3MUECKUe U XMMUYECKHE CBOMCTBA, MpUMeHeHre. KadecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasi KUCJIOTa, €€ ToyiydyeHue, (PU3NYECKHUe U XUMUUYECKHUE
cBOMcTBa (0OIIME KaKk MPEACTaBUTENSl Kjacca KHUCIOT U crnenuduueckue).
Ucnonb3oBaHWe HUTPATOB U COJIEM aMMOHHMSI B Kauye€CTBE MHUHEPaIbHBIX
yno0peHuil. XuMru4ecKkoe 3arps3HeHUe OKPYIKAIOIIEH Cpelibl COSTMHEHUSIMU a30Ta
(KUCIOTHBIE NOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOJ0EMOB). Docdop,



ajuoTpornabie Mogudukanuu Gocdopa, Puzmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas kuciaota, PU3MIECKUEC U XUMHUIECKUE CBOMCTBA,
nonyuenue. Mcnoas3oBanue GpocdaToB B KaYECTBE MUHEPAIbHBIX YI0OPEHUH.

Ob6mas xapakrtepuctuka 31eMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCIEHUSA.  YTJIEpPOH,  aJUIOTPOIHbBIE
MOAU(UKALIMM, pACIPOCTpaHEHUE B TpHUpoAe, (Pu3NYecKue U XUMHUYECKHE
cBoiicTBa. AncopOuus. Kpyrosopot yriaepona B npupone. OKCUIbI yriiepoaa, ux
¢u3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJyYeHUE U TMPHUMEHEHHE. DKOJOTHMYeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumote3a mio0anbHOrO TOTEIJICHUS KIMMAaTa, IMaPHUKOBBIN
s dext. YronbHas KuciaoTa U e€ Coiu, UX (PU3nYecKue U XMMUYECKHUe CBOMCTBA,
nojiyueHue W mnpumeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanrne kKapOOHATOB B OBITY, MEIMLIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHayanbHbIe TOHATHSA 00 OPraHMYECKUX BEUIECTBAX KaK O COEIMHEHUSX
yraepoja (MeTaH, 3TaH, TUJIEH, alleTHIIeH, TaHOJI, TJIMLEPUH, YKCYCHAs KUCIIOTA).
[TpupoaHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA Ta3, HePTh),
OPOAYKTHI WX TepepaboTku (O€H3WH), UX pPOJNb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTrie 0 OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OeJKax, yrieBogax — U ux
ponu B OKM3HM 4YeJoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPraHWYECKUX COEJIMHEHU.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHME CBOWCTBA, IMOJIY4YEHUE U
npumenenue. CoenuHeHHs KpeMHUs B mnpupoge. OOmue npeacTaBieHus o0
okcuae kpemuus (IV) u kpemuueBor kuciaore. CuiIMKaThl, UX HUCHOJIb30BaHUE B
ObITY, B IPOMBIIIUICHHOCTU. BakHelilline CTpoUTENbHbIE MaTepHalbl: KEpPaMHKa,
CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [Ipobiembl 6€30MacHOr0 UCIOIb30BaAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIOTHI,
IIPOBE/ICHUE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOIIIOICHHE MPU3HAKOB
UX TMPOTEKAHMSI, OMBITHL, OTpaKaOIIKUE (QU3NYECKHE M XUMHYECKHE CBOMICTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXXHO HCIIOIb30BAaHUE BHUAEOMATEPUAIIOB),
O3HaKoOMJIeHHe ¢ oOpa3lamMu XJOpUAOB (TaJIOTEHUOB), O3HAKOMJICHHE C
oOpaslaMu  ceppl W €€ COCIMHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYriMBaHus caxapa Mo AeicCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHHE XUMHYECKHUX CBOMCTB
pa30aBICHHON CEPHOIl KUCIOTHI, MPOBEICHUE KaYECTBEHHON peakIui Ha CyIbdaT-
UMOH U HaOJIoJieHHe MpHU3HaKa €€ MPOTeKaHUs, O3HAaKOMJICHHE C (PU3MYECKUMU
cBoiicTBamMu a3zora, (ochopa M HX coeAUMHEHUH (BO3MOXKXHO HCIIOJIb30BAHUE



BUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX U (HOchHOPHBIX yI0OpEeHUH, MogydeHue,
coOupaHue, pacrno3HaBaHME€ M HU3YYEHUE CBOWCTB amMMHUaKa, IpOBEJICHUE
KAueCTBEHHBIX pEakiuii Ha MOH aMMOHUS U GochaT-uOH U U3YyUYECHHE MPU3HAKOB
UX IPOTEKAHHUs, B3AUMOIEUCTBHE KOHUEHTPUPOBAHHON a30THOU KUCIIOTHI C MEBIO
(BO3MOKHO VCIIOJIb30BAHUE BHJIEOMATEPHUAIIOB), H3y4YECHUE MOJIEIIer
KPUCTANIMYECKUX PEIETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOWMCTB YIJIEKHUCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEaKlUil Ha KapOoOHAT U
CUJIMKAaT-UOHbl W U3yYEHUE MPU3HAKOB UX MPOTEKAHHS, O3HAKOMIIEHUE C
NPOAYKIMEN CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3aj1a4 110 TeMe «BakHelIme HeMeTaJluIbl U UX COCAMHECHUSY .

MeTasuibl 4 MX COCAMHEHM S

OO6mrast xapaKTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJIIOB HA OCHOBaHUH
ux nosioxkeHus B llepmogmueckor cucreme xumuuyeckux snemeHtoB [, .
MenpneneeBa u ctpoeHus: aromoB. CTpoeHUE MeTauioB. MeTramndeckas CBs3b U
METAUIMYECKAs  KPUCTAJUIMYECKass  PEHmETKa.  DIEKTPOXUMUYECKUU Pl
HanpspKeHU MeTaioB. OU3NYECKUe U XUMUYECKHUE CBOMCTBA MeTayioB. OOmue
crocoObl ToayueHus: meTauioB. [IOHSATHE O KOPpO3WHM METANIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Kopposud. CraBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY U MPOMBIIIIIICHHOCTH.

[[lenounsie MeTamibl: nonoxkeHue B llepuogmyeckoil cucrtemMe XMMHYECKUX
snemeHTOB JI. 1. MenpaeneeBa, CTpOeHHME UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
du3nuecKkre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpusi U Kanusi). OKCUIbI U
TUAPOKCUABI HAaTpus W Kanusg. [IpruMeHeHHe MIETOYHBIX METAUIOB U HX
COE€IMHEHU.

[[lenouno3eMenbHble METAJUIbl MAarHMid MW KalbLMH: IIOJIOXKEHHE B
[lepuoanueckoit cucrteme xumudeckux snemeHToB . M. MennaeneeBa, crpoenue
MX aTOMOB, HaX0XJeHUE B Ipupoae. Pu3nueckne 1 XMUMHYECKUE CBOMCTBA MarHus
U Kanpluda. Baxseiliive coeauHEHUS Kaiblus (OKCUJ, THUIPOKCHUA, COJIH).
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJroMUHUN: TIONI0)KEeHUE B [lepronueckon cucTeMe XuMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHE aToMa, HaxXxOXJCHHE B mNpupoge. dusznueckue u
XUMUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THIAPOKCHIA
AJFOMUHMUSL.

Kenezo: nonoxenue B [lepuognueckoi cucreme XMMUYECKUX 3JEMEHTOB /1.
N. MenneneeBa, CTpO€HHME aToMma, HaXOXKICHHE B npupone. PuU3MUECKHE H
XUMHUYECKHEe CBOMCTRBA kene3a. OKCUIbI, THAPOKCUIBI U conn kenesa (I1) u xenesa
(ITI), ux cocraB, CBOMCTBA U MOJyYCHHE.



Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oO0pasllaMd METAIOB M CIUIABOB, UX (PU3MUECKUMHU
CBOMCTBAMHU, U3YUYEHHUE  PE3YyJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KaJIbllUsl W HATpUs C BOJIOM (BO3MOXKHO MCIIOJIB30BAaHME BHJICOMATEPUAIIOB),
HCCIICIOBAaHUE CBOMCTB KECTKOM BOJIbI, IIpoOIlecca TOPEHUS Kejie3a B KUCIOPOJIe
(BO3MOXKHO  HCMOJIb30BAHUE  BUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAaKIMi HAa WOHBI: MarHus, KajablMs, ATIOMUHUS, [IMHKA, JKEJe3a
(IT) u xenesza (III), meau (II), HabnroAeHUE U OMKMCaHKE MPOIECCOB OKpAIIMBAHUS
MJaMEHH WOHAMM HATpusi, Kajdud U Kajlblusi (BO3MOXXHO HCHOJIb30BaHUE
BUJICOMATEPUAIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOWCTB THMAPOKCHIA ATFOMHHUS
Y TUJIPOKCHUJA IMHKA, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3aj1a4u Mo TeMe «BaxkHenume
METAJIJIbl U KX COCTUHEHUSD.

XuMHuS M OKpPYKAOLIAA cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JKM3HM 4YeJioBeKa. bezomacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMHUUECKUX peakiuii B ObITy. IlepBas momoip npu
XUMHUYECKUX 0KOTaxX U OTPABIICHUSAX.

XUMUYECKOE 3arps3HEHHE OKpYKaroulehd cpeinl (MpeaenabHasi JOoMmyCcTUMast
KOHIIEHTpaius Bemiects, nainee — [1/IK). Poiap XxumMuun B permieHun 3KOJIOrM4eCcKuX
poOJIeM.

Xumuueckuii IKCnepumenm:

u3yueHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIABbI METAJIOB, MOJIMMEPHBIC
MaTepHaIbl).

Mesxcnpeomemmunie cea3u

Peanuzanust MeXNpeIMETHBIX CBSI3€M MpU M3YUYCHUUM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS YE€pe3 HCIOJb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHSATHM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT' O LIMKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHSATHS: Hay4dHBIM (pakT, THIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTe3, KiaccupuKaius, IepUOJUIHOCTh, HAOJIO/ICHHE,
SKCIIEPUMEHT, MOJECIUPOBAHUE, HU3MEPEHHUE, MOJICNIb, SBJICHUE, IAPHUKOBBII
3¢ exT, TEXHONTOTHS, MAaTEPHUAITBI.

du3nukKa: MaTepusi, aToOM, OJIECKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIIH]I,
W30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKUN 3apsii, MPOBOJHUKH,
MOJIYTIPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TEJNO, OOBEM,
arperaTHOE COCTOSIHME BEILECTBA, ra3, paCTBOP, pACTBOPUMOCTh, KpPUCTAIIIINYECKas
peméTKa, CruiaBbl, (PU3MUECKUE BEIMYUHBI, SIUHUIIEI MU3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, TIJIAHETHI, 3BE3/1bI, COJIHIIE.



buonorusi: dbortocuntes, npixanwe, Ouocdepa, PKOCUCTEMA, MHUHEPATHHBIE
yI0OpeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIHHBIC BEIIECTBA.

['eorpadus: armocepa, ruapochepa, MHUHEpaNbl, TOPHbIE MOPOBI,
MOJIC3HbIE UCKOIAEeMBbI€, TOTIIIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS IPOTrpaMMbl OCHOBHOI'O  OOIIETO
00pa3oBaHUs JTOCTUTAIOTCS B XOJ¢ OOy4deHUs XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COIIMOKYJIBTYPHBIMU UM JYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TNPUHSITHIMU B
oOlecTBe MpaBWJIaMU M HOPMaMH TIOBEICHHS U CIIOCOOCTBYIOT TpoIleccaM
CaMOTIO3HAHUS1, CAMOPA3BUTHUS U COIIMAIM3AIMN O0YHArOITXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OTPaXarOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCA  CHCTEMON TO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAUA W
paclIMpeHre OMbITa AeSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpHOTHYECKOT0 BOCIMTAHUA:

LEHHOCTHOT'O OTHOULIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HaCJEIuI0, TOHUMAaHUSI 3HAYCHUS XUMHUUYECKON HAyKu B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HMHQOpmMaiuenn o
NEPEOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHUS:

NpEACTaBICHUSI O COLMAIbHBIX HOpPMax U NpaBUIaX MEXKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEAOBATENbCKOM, TBOPYECKOM W JAPYruxX  BHUAAX
NESITeIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEILHOCTH MpU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIbHBIX 3aJ]ay, BBIIIOJTHEHUA XUMHYECKHUX
AKCIEPUMEHTOB, CO3JaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aWMOIIOMOINM B TIPOIIECCE OTOM y4eOHOW NEATeNTbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHUE M TMOCTYIKHM CBOUX TOBApUILEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA MOCIEACTBUI OCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJICTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKU U COCTABISIOLINE
OCHOBY JJI TTOHUMaHUs CYIIHOCTH HAyYHOW KapTHUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPUPOJIbI, B3aMMOCBS3SIX 4YEIOBEKA C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHbIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJHMMBIC IS OOBSACHCHHUS HAOJIOJaeMBbIX IPOIECCOB M SIBIICHHM,
M03HABATENbHON, MH(DOPMAIMOHHOW M YHUTATENbCKOM KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOMU



JUTEPATYpPOr, JIOCTYNMHBIMA TEXHUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JIHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIEN0BATEIbCKON
JeSTETPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaJIbHEUIILIEM;

4) popMupoBaHHs KYJIbTYPbI 310POBbS:

OCO3HAHME IIEHHOCTU J>KHU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
310POBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIEACTBUU H
HEMPUATUE BPEIHBIX MPUBBIYCK (YHOTPEOICHHS aIKOTOMs1, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuid 0€30MacHOCTH TIpu  OOpalieHun ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) Tpy10BOr0 BOCIMTAHMS:

WHTEPEC K MPAKTHYECKOMY M3yUCeHHIO TTpodeccuii U Tpyia pa3IndyHOTO PO,
YBOKEHHE K TPYyAy M pe3yjibTaraM TPYJIOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO XHUMHUH, OCO3HAHHBIM BBHIOOP
WHJVMBUAYaJIbHOU TPAECKTOPUHU MPOJIOIKEHUST 00pa30oBaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOMIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccnoHanbHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(heCCUOHATBHOM Cpe/Ie;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHUWE K MPUPOJIE KaK HCTOUYHHUKY
U3HU Ha 3emJie, OCHOBE €€ CYIECTBOBAHUSI, IOHUMAHUE [IEHHOCTH 3J0POBOrO U
Oe3omacHOro o0Opas3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3ruecKoMy M TICUXMYECKOMY 3/0pPOBbIO, OCO3HAaHUE ILIEHHOCTH COOJIOACHUS
paBuUJ1 0€30MMaCHOTO MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOKAOIINX 300POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMSI, MOJy4YaeMble MPU U3YUYECHUH XUMHH, IJIS
pelIeHus 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOIHON CPENON, ISl TOBBILLICHUS
YPOBHSI  DKOJOTUYECKOM  KyJbTYpPhl, OCO3HaHHUS TJIOOATBHOIO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM U MyTeH MX pPEIIeHUs MOCPEACTBOM METOJOB XHUMMH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe wmeTanmpeaMeTHBIX PE3yJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATUS (3aKOH, TEOpHs,
IPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U IPYTOE.), KOTOPHIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpEIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEICTABICHUE O LETOCTHOU



HAy4YHOW KapTHHE MHUpa, U YHUBEpCaJIbHbIC YueOHbIE JeHCTBUs (ITI03HABATEIIbHBIC,
KOMMYHHUKAaTHUBHBIE, PETYJSITUBHBIC), KOTOpbIe oOecrednuBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4YEOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIEe 1eHCTBUS

Ba3oBble Jijoruueckue AeiicTBUA:

YMEHHUSI HCIOJB30BaTh MNPHUEMBI JIOTUUECKOTO MBIIIJIEHUSI TPH OCBOCHUH
3HAHUN: PACKPBIBATH CMBICI XUMUYECKUX TMOHATUM (BBIACISATHL UX XapaKTEPHBIC
NpPU3HAKH, YCTaHABIMBATh B3aUMOCBSI3b C JPYTUMU TMOHSTUSIMH), UCHOJIb30BAThH
MOHATHS JI1 OOBSICHEHUS OTJICIbHBIX (PAKTOB U SIBIICHHH, BRIOWPATh OCHOBAHUS U
KpUTEPUH JUIS KIacCU(PHUKAIIMU XUMHYECKUX BEIIECTB M XUMHUUYECKUX PEaAKIIUH,
yCTaHaBJIMBaTh MPUUYUHHO-CIIECICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJEHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0O aHAJIOTUH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUCHUS

yMEHHE TPUMEHSATh B IIpOIlECCe IO3HAHMS TOHATHSA (TIpeAMETHBIE |
MeTanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICNIH, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TTPEACTaBICHUS —
XUMUYECKAN 3HAK (CUMBOJ JJEMEHTa), XWMHYecKas ¢opMyna W ypaBHEHUE
XUMHYECKON peakly — MPHU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJEIBHBIX MPEIACTABICHUN BBISIBIATH M XapPaKTEPHU30BATh CYILECTBCHHBIE
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECCKUX PEAKIIUM,
BBISIBJISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYHMHHO-CJIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHMS B U3yUaEeMbIX MIPOIIECCAX U SIBIICHUSX.

ba3oBble uccieaoBarTe/IbCKHE AeiiCTBUSA:

YMEHHUE MCIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4ECTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJi (OPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

IPUOOPETCHUE OIBITa 110 IUTAHUPOBAHUIO, OPraHU3AIMd W IPOBEIACHUIO
YYCHUYECKUX OKCIIEPUMEHTOB, yMEHHE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupoBaTh 000OIIEHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIHIO
pPa3JIMUHBIX BUJIOB U ()OPM IPEACTaBICHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIIEHUBATh MNPOTHUBOPEUMBYIO U
HEJI0CTOBEPHYIO HH(MOPMAITHIO;



YMEHHE MPUMEHITh Pa3InyHble METOJbl U 3alpOoChl MPU MOHUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX i BBIMOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J]a4 ONPEIEIEHHOTO THIIA, TPUOOPETEHUE ONBbITA B
00JaCTH  MCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpPO aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAJIbHYIO (OpMY MpecTaBIeHUsT HHGOPMAIINH U
WUIIOCTPUPOBATh PpEIIaeMble 33Ja4d HECIOXKHBIMU CXEMaMH, JuarpammaMu,
apyrumu ¢popmamu rpadvki 1 MX KOMOMHALUAMY;

YMEHHE WCIOJb30BaTh U AaHAIU3UPOBAaThb B Ipolecce Y4YeOHOH W
UCCIIEJIOBATEIbCKOM N1eATEIbHOCTH UHPOPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTa HA COCTOSIHME OKpYKalolehd MNpUpOaHON
Cpelpbl.

KoMMyHHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHA:

yMEHHUs 3ajJlaBaTh BOIPOCH (B XOJ€ Juaiora v (WIH) JIUCKYCCHUHU) TIO
CylecTBy  oOcyxaaemMoll  Tembl, (OpMYyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJIHEHUS IPEITI0KEHHON 3a/1auu;

YMEHUSI  NPEJCTaBIATh  NOJYYEHHbIE  pPe3yJbTaThbl  IO3HABATEIbHOU
NEATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJaTh MpPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1ab0opaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOIro COTPYJHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOM
NO3HABATENIbHOM M MCCIIEIOBATEIbCKOM  AESATENbHOCTH  MPU  PELIECHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBaHUS
no3unuil (00cyxaeHusi, oOMeH MHEHHSIMH, «MO3TOBbI€ IITYPMbD», KOOPAUHALIUS
COBMECTHBIX JICHCTBUM, OIpEICICHUEe KPUTEPUEB IO OLIEHKE KadyecTBa
BBINIOJIHEHHOM paOOThI U JPYTHE).

PeryasiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHHUE CAaMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BRIOUpaTh Hanbosee d3(pPeKTUBHBIC CIIOCOOBI pelieHUs] YUeOHbIX U
NO3HABATENBHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBJISTh WIM KOPPEKTUPOBATH
NPEIVIOKEHHBIA ATOPUTM JIEUCTBUM TIPH BBINOJHEHUM 3aJaHUM C Y4YETOM
IOJTyY€HHUs] HOBBIX 3HAHUU 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIMsIX,
OIICHUBATh COOTBETCTBUE TIOJIYUYEHHOTO pe3yibTaTa 3asBICHHOW IIeJId, YMEHHUE
UCIIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

IMNPEJMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yJdbTaTOB IO OCBOCHHUIO 0053aTEIHHOTO
coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepaibHOM pabodeil mporpaMMoHu,
BBIJICNIAIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbIE€ 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUM, BHABl JIESITEJIBHOCTH MO TIOJYYEHUIO HOBOTO 3HAHHUS, €ro
UHTEpIpETaluy, MPeoOpa3OBaHUI0 U MPUMEHEHHIO B PAa3JIMYHBIX Y4YEOHBIX U
HOBBIX CUTYaIUsIX.

K koHiry oOyueHusi B 9 kiaacce npeMeTHbIC pe3yIbTaThl HA 0230BOM ypPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* pacKpbIBaThb CMBICI OCHOBHBIX XUMHUUYECKUX TOHATUNA: XHUMHYECKHM
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWUOH, IPOCTOE BEILECTBO,
CJI0KHOE€ BEIIECTBO, BAJIEHTHOCTH, 3JIEKTPOOTPULIATEIBHOCTD, CTEIECHb
OKHUCJICHUS, XUMUYECKasl PEaAKIUsl, XUMUYECKasi CBSA3b, TEIJIOBOU 3P (HEeKT
peaknu, MOJb, MOJSPHBIA  00BEM,  pPAaCTBOP,  AJIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS] HUCCOLMAIMSA, PEAKIUH HOHHOIO
oOMeHa, KaTalu3aTtop, XHMHUYECKOE€ paBHOBeCcHE, OOpaTUMble U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEAKIIUU,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJICHUE,
aIIOTponusi, aM(pOTEPHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METa/NInYecKasi), KpHUCTaJUIM4ecKkass pemérka, KOppo3us METaljIoB,
CILJIaBbl, CKOPOCTh XUMHYECKOM peakiuu, TMpeaeabHO JOMyCcThUMas
koHueHTpanus [[JIK Bemectna;

* WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHSITHUH H
MPUMEHSTh 3TH OHATHUSA MPU ONMMCAHUY BELIECTB M UX MPEBPALLICHHUII;

* HCIOJB30BaTh XMMHUYECKYIO) CHUMBOJIMKY [UJII COCTaBJieHUS (HopMyI
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpPEACNSITh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAIJIEHKHOCTh BEHIECTB K
onpenenEHHOMY KJIacCy COEIMHEHMM 1o (opmyiiaM, BUJI XUMUYECKON
CBsi3u (KOBaJ€HTHAs, WMOHHAs, MeETaUIMYecKas) B HEOPraHUYECKHUX
COCAMHEHUSIX, 3apsA]l MOHA MO XUMUYECKOW (popMyrie, xapakTep cpeibl B
BOJIHBIX PAacTBOPAX HEOPTraHMYECKUX COCAMHEHUM, THUIl KPUCTAJUITMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

e packpeiBaTh cMmbica llepuoamueckoro 3akona . M. MenpneneeBa u
JEMOHCTPUPOBATh €ro TMOHHWMAHHWE: OIUCHIBATh W XapaKTepu30BaTh
Tabmmunyio (opmy [leproamdeckoil CUCTEMBl XMMHYECKUX DJIEMEHTOB:
pasnuyaTh TMOHATUS «TJaBHas mnoArpynmna (A-rpynma)y U «moOouyHas
noarpynmna (b-rpymma)», maneie u  OONbIIHE MEPUOMABI, COOTHOCHUTH
0003HaYEHHUs, KOTOphIE MMEITCS B MEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsij Anapa, OOIIee YUCIO JJIEKTPOHOB U
pacmpeneiieHde WX 10 JJIGKTPOHHBIM  CJIOAM), OOBSICHATH 0OIIue
3aKOHOMEPHOCTHM B MU3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUHN B



npeaenax MaJlblX NEPUOJIOB U IJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HX
aTOMOB;

KJ1acCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YKCIly M COCTaBY YYAaCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO0 TEIUIOBOMY 3(P(EKTy, MO0 M3MEHEHHUIO CTENeHEW OKUCIICHUs
XUMHUYECKUX DJIEMEHTOB);

XapakTepru30BaTh (OMUCHIBATh) OOIME W CHEHU(UUECKUEe XUMHUUYECKHE
CBOMCTBAa TPOCTBHIX U CJOXHBIX BEIECTB, MOATBEPXKAAsl OIMKHCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIIHM;

COCTABJISITh YPaBHEHHUSA JJICKTPOJUTHYECKON AMCCOLMALUUA  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILLEHHBIE YPABHEHHUS PEAKLIUI HOHHOI'O
oOMEHa, ypaBHEHHUs peaklMil, TMOATBEPKIAIIMNX CYyIIECTBOBAHUE
TEHETUYECKOU CBSA3M MEXK/y BEIIECTBAMU Pa3IMYHBIX KIACCOB;
pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUIMA
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHca 3THX PeaKluid;
MPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKAHUS XMMHUYECKHX MPEBpAlICHUN B Pa3IUYHBIX
YCIIOBUSIX;

BBIUKCIIATh OTHOCHUTEIIbHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMHMYECKOTO »dJIeMeHTa 10 (dopmye
COEIMHEHMSI, MaCCOBYIO JOJIO BELIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

coOmolaTh  MpaBWia  MOJb30BAaHMUS ~ XMUMHYECKOM  TOCYIOoM U
7ab0paTOpHBIM  00OpYJOBaHMEM, a TaKXKe IMpaBuUiia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH TIO BBITIOJIHEHUIO
Ja00paTOPHBIX XUMHYECKUX OMNBITOB MO TOJYYEHUIO U COOUPAHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKUCIIOrO rasa);

NpPOBOJAUTh  PEaKUUW, MOJITBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEILECTB: PACMO3HABATH OINBITHBIM MYTEM XJIOpUI-, OpOMU-,
uonuI-, KapOoHat-, ¢ocdar-, cuwIMKaT-, cyiab(dar-, THIPOKCUI-HOHBI,
KaTUOHBl AaMMOHHMSI M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIKUE B
BOJIHBIX PACTBOpPaxX HEOPraHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OINEPAIlMU MBICIUTEIIBHON NEATeIbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEeMAaTU3aIluI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — JIJI1 M3YyYEHHUS CBOWMCTB BEILECTB U
XUMHUYECKUX PEaKIUi, €CTEeCTBEHHO-HAy4YHbIE METOJbl T[O3HAHUA —
HaOJIIOICHUE, M3MEpEHHe, MOJCIMPOBAHUE, SKCIEPUMEHT (peajbHbIM U
MBICJICHHBIH).



ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHO#

OBPA3OBATEJILHON MIPOT'PAMMBI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJjibTara

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

1

ITo Teme: «BemiecTBO 1 XMUMUYECKask PEAKIUSD)

1.1

PacKpbIBaTh CMBICII OCHOBHBIX XHMHMYECKHX IIOHATHH: pPACTBOP,
JJIEKTPOJIUTBI, HEIIEKTPOIUTHI, JJIEKTPOIUTUYECKA AUCCOLMALINS,
peaku MOHHOTO OOMEHa, KaTalnu3aTop, XUMHUYECKOE PAaBHOBECHE,
oOpatumble u HeoOpaTUMble peakuumy,
OKHCIIUTENIBHOBOCCTAHOBUTEIILHBIE peakuuu, OKHCJIUTEIb,
BOCCTAaHOBUTEJb, OKHCIEHUE M BOCCTAHOBJICHHE, aJUIOTPOINS,
aMpOTEepHOCTh,  XHMHUYECKas CBs3b  (KOBAJICHTHAs, HWOHHA,
MeTaJuln4ecKast), KpUCTaJuIM4yecKas peleéTKka, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKiuu

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCECKUX MOHATHUUA H

IPUMCHATD OTHU ITOHATHUSA IIPU OIMMCAHHUHN BCIICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTaBIIAITh YPAaBHEHUS DIJIEKTPOJUTHYECKON AMCCOLHUALMM KHUCIIOT,
LIEJI0YEH UM COJICH, IOJHBIE W COKPAIIEHHBIE YPAaBHEHMS pEaKIUi

HOHHOTIO OOMeHa

1.4

pPacKpbIBaTb CYIIHOCTb OKHCJIIHMTCIbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ

MIOCPEJICTBOM COCTABIJICHUS 3JICKTPOHHOTO OajlaHCa 3THX peakUuit

1.5

IIpOBOIUTD paC‘léTBI 10 YpaBHCHHIO XUMHUYECKOH pcakuuu

ITo Temam: «HemeTamnbl M UX COEAUHEHUHSI» U «MeTalibl M HX

COCOAUHCHU A

2.1

XapaKTepu30BaTh (ONMUCHIBATH) OOIIUE U CTICHU(PHUECKUE XUMUUECKUE
CBOMCTBA IPOCTBIX M CJIOKHBIX BELIECTB, IMOATBEP)KIAsl ONHUCAHHE
IIpUMEpaMyu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XUMHNYCCKHUX peaKI_[I/Iﬁ

2.2

COCTaBJISITH YPAaBHECHUS PEAKIIMMA, TOATBEPKIAIOMIUX CYIIECTBOBAHHE

TeHETHYSCKOM CBA3U MCKAY BCHICCTBAMU PA3JIMIHBIX KJIIACCOB




23

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHHA,
BO3MOXHOCTH HNPOTCKAaHHUA XHUMUYCCKUX HpCBpaH_ICHI/Iﬁ B PAa3JIMYHBIX

YCIOBHAX

24

CIENOBaTh MpAaBWJIAM IOJb30BAHHS XUMHUYECKOM TOCYAOM H
nabopatopHbIM 000pyAOBaHHEM, a TaKXkKe MpaBUiaM OOpalleHUs ¢
BEIIECTBAMU B COOTBETCTBUHM C HMHCTPYKUUSIMU I10 BBIITOJTHEHUIO
nabopaTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYYEHUI0 M COOMpaHUIO

ra3o00pa3HbIX BEIIECTB (AMMMAaKa U YTIIEKUCIIOro ra3a)

2.5

MIPOBOJUTH PEAKLUHU, IIOATBEPKAAIOIIME KAYECTBEHHBIM COCTaB
pa3MUYHBIX BEIIECTB: PACIO3HABATh OIMBITHBIM MyTEM XJIOPHUI-,
Opomuna, wommn, KapOoHat, ¢ocdar, cwimkar, cyibdar,
THPOKCUMOHBI, KATHOHBI AMMOHHS, MOHBI H3yYCHHBIX METAJLIOB,

IIPUCYTCTBYIOLIME B BOAHBIX PACTBOpPAaX HEOPraHUYECKUX BEIECTB

ITo Teme: «XuMUS U OKPYIKaAOLLIAs Cpeaay

3.1

PacCKpbIBaTb  CMBICII  OCHOBHBIX XHUMHWYCCKUX MMOHSATHM: HI[K

BCIICCTBA, KOPPO3HA METAJIIIOB

3.2

MPUMEHATh OCHOBHBIC ONEPAIMH MBICIUTEIBHOU ACATEIHHOCTH —
aHalU3 W CHHTE3, CpaBHEHHUE, OO0O0OIIEeHNe, CHCTeMAaTU3alIUIO,
BBISIBIICHHE TPUYUHHO-CICJCTBEHHBIX CBSI3€M — Uil  HM3yYCHHS
CBOMCTB BEILIECTB U XUMHUYECKHX PEAKUUW; €CTeCTBEHHOHAYYHbIE
METOAbl TO3HAHUA — HAOJIOJEHHEe, H3MEpEeHHe, MOJIETUPOBAHHE,

IKCIIEPUMEHT (peaabHbIN U MBICTICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

9 KUIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaAHUSA

1

BemecTBo u xumuueckas pcaKkuu. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dy1eMeHTOB J[. 1.
MenpeneeBa. CrTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XUMUYECKUX BJEMEHTOB IMEpPBbIX TPEX MNEPUOAOB, Kalus, KalblUsl MU UX
COCIMHEHHII B COOTBETCTBUU C IMOJOKEHUEM 3JIEMEHTOB B llepmoamueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHne BemecTBa: BHABI XMMHYECKOM CBA3U. THUIBI KPHUCTAUNIMYECKUX
pPEmETOK, 3aBUCHMOCTDb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJAa XUMHUYecKol cBsa3u. Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX
BELIECTB (MEXAyHapoaHas U TpUBHaJIbHAsl). XMMHUUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIMXCSA K pPa3JMYHbIM KJaccaM HEOpPraHWYECKHX COCIMHEHUH,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMUYeCKHX peakIUid 1Mo pa3MUuHbBIM NMpU3HaKaM (110 YUCTY U
COCTaBy YyYacCTBYIOIIMX B pEaKlUMU BELIECTB, MO TeIUoBoMy 3ddexTy, Mo
W3MEHEHMIO CTENeHEeH OKHCICHHMS XMMHMYECKHX JJIEMEHTOB, 110 OOpaTUMOCTH,
M0 yYacTUIO KaTauu3aropa). OK30- M  DJHIOTEPMHYECKHE peakiuw,

TEPMOXUMHUYECKUE YpaBHEHUSA. [[OHATHE O CKOPOCTU XMMHUUYECKON PEAKIIUU

1.4

[TousiTue 00 O6paTI/IMBIX n HCO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. IlonsTue o
TOMOT'CHHBIX U I'€TCPOrCHHBLIX PECAKIIHAX. IlonsiTHE 0 XMMHYECKOM paBHOBECHMU.
CDaKTOpLI, BJIMAIOIIHUEC Ha CKOPOCTH XUMHYECKOM p€akuu U IIOJIOKCHUC

XUMHYECKOTI'O paBHOBECUA

1.5

OKHCITUTEITEHO-BOCCTAHOBUTEIILHEIC pcakuuu, BHGKTpOHHBIfI OajaHc
OKHUCIIMTEIIbHO-BOCCTAHOBUTEIIBHOM pCaKknunmn. CocraBieHue ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX pCaKHI/Iﬁ C HUCIOJB30BaHHEM METOJA

QJICKTPOHHOT'O OanaHca

1.6

Teopus 3JIEKTPOAUTHUECKON AUCCOLMALMU. DJIEKTPOIUTHI U HEAIEKTPOIUTHL.
KaTtnonsl, annoHbl. MeXaHU3M JUCCOLUMALIMU BEMIECTB C Pa3JIMYHBIMU BUJIAMHU
xuMmuueckoi cBs3u. Ctenenp quccouuanuu. CUIbHbIE U clla0dble SJIEKTPOIUTHI.
Peaknmu noHHOrO OOMEHA. YCIIOBUS NMPOTEKAHUS PEaKIMii MOHHOTO OOMeEHa,
MOJIHBIE W COKpalIEHHbIE HMOHHBIE ypaBHEHHUs peakuuid. CBOICTBa KHCIIOT,

OCHOBaHMH W COJIEl B CBeTE NPEACTABICHUNA 00 OSICKTPOTUTHYECKOU




nuccounanuu. KauecTBeHHbIe peakuny Ha HOHBI. [[oHATHE 0 THAPOIU3E CoJIeit

1.7

XuMHU4ecKuit OKCHHCPUMCHT. O3HAKOMJICHUEC C MOJACISAMU KPHCTATINIMYCCKUX
PEIIETOK HEOPTaHWYECKUX BEIIECTB — METAJUIOB U HeMeTauloB (rpadura u
anmasa), CIIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEIOBAaHUE 3aBHUCHMOCTH
CKOPOCTH XHUMHYECKOW pEaKIMh OT BO3ACUCTBUS Pa3IMYHBIX (PAKTOPOB;
WCCIIEZIOBAaHUE  DJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  IpoIecca
JUCCOIMAIIUN  KUCIIOT, TWIeJo4Yed u colieil  (BO3MOXXKHO HCIIOJIb30BaHHE
BUJICOMATEPUAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHMs PeaKiuii HOHHOTOo 0OMeHa (00pa30BaHUE OCajIKa, BHIJICIICHUE T'a3a,
oOpa3oBaHHE BOJbl); ONBITOB, WJUIIOCTPUPYIOLIUX IPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBHTEJIBHBIX PEaKIUH (FOPCHUE, PEaKIUh Pa3jIoKCHHUsS, COCIUHEHHUS);
pacrno3HaBaHHE HEOPTAHUYECKUX BEMICCTB C MOMOIIBIO0 KAaYeCTBEHHBIX peaKIni

Ha MOHBI; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/la4

Hemeranne 1 ux COCIUMHCHUA

2.1

OO6mass  xapaktepuctuka rajmoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHne u (pu3nuecKre CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha TMpPUMEpPE XJopa
(B3aumoJielicTBHE C MeTajulaMH, HEMETa/llaMM, IIeJodyaMu). XJIOPOBOJOPO.
CosngHast KHCJIOTa, XUMUYECKHE CBOMCTBA, MOJYyUYECHHUE, MpUMEHEHHE. [leiicTBue
XJI0pa ¥ XJIOPOBOJAOPOAA HA OPraHU3M YeJOBEKa. BaxkHeuIue XJopuabl U UX

HaXO0XJEHHUE B IPUPOJIE

2.2

OObmass xapaktepuctuka 3yeMeHToB VIA-rpymnmbel. OcoOE€HHOCTH CTpPOEHHUS
aTOMOB, XapaKTepHbIe CTeNneHu okucieHus. CTpoeHue u pusnyeckue cBOMCTBA
MPOCTBIX BELIECTB — KHUCJIOPOAA M CEpbl. AJUIOTPONHBIE MOAM(PHUKAIUN
KHCIOpOoAa U cepbl. XMMHYECKHE CBOMCcTBa cepbl. CepoBOIOpPOX, CTPOEHHUE,
¢usznueckne M XUMHUYECKHe CBOMCTBA. OKCHIBI Cepbl KaK IMPeICTaBUTENIH
KHUCJIOTHBIX OKCHJIOB. CepHas KHUCIOTa, (PU3NYECKHEe U XUMHUYECKHE CBOICTBa
(obmuMe Kak mpeAcTaBUTENS Kjacca KHCIOT U cneruduueckue). XuMHUUEeCKHe
peakiuy, JeKalue B OCHOBE MPOMBIIUIEHHOIO CIoco0a MOJyd4eHUs] CEepHOM
kucnothl. Ilpumenenue. Conu cepHOM KHUCIIOTHI, KaueCTBEHHAs peakius Ha
cyabdar-uoH. Haxoxnenue cepbl U €€ coeMHEHUI B mpupoje. XUMHUYECKOe
3arpsi3HEHUE OKPYIKAaloUIel Cpellbl COEIMHEHUSIMU Cepbl (KUCIIOTHBIE JIO0K[IH,

3arpsA3HCHHUC BO3yXa U BOI[OéMOB), CITOCOOBI €Tro NpeaAOTBPAILICHUA
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OOmiass xapakTepucTuka 3jeMeHTOB VA-rpynmnbl. OcCoOEHHOCTH CTPOCHUS

aTOMOB, XapaKTEepPHbIC CTETICHU OKUCIICHHS. A30T, paclpOCTPaHEHHUE B IPUPOJIC,




¢u3nueckrue U XuMuueckue cBoiictBa. Kpyrosopot azora B mpuponae. AMMHAK,
ero ¢u3M4ecKkue M XMMHUYECKHE CBOICTBa, MojyyeHue W npumeHenue. Conu
aMMOHHMS, UX (QU3NYECKHEe M  XMMHMYECKHE CBOWMCTBA, MPUMEHEHHE.
KauecTBeHHas peakuus Ha MOHBl aMMOHHUA. A30THasl KUCIIOTa, €€ IOJyYEHHUE,
bu3nvecKke W XMUMHUYECKHME CBOWMCTBA (00IIME Kak MPEACTaBUTENS Kiacca
KUCIOT M cnenuduyeckue). Mcmnonp3oBaHue HUTPATOB M COJIEH aMMOHMS B
KauecTBE MHMHEpAIbHbIX yn00peHuil. XUMHUYECKOe 3arpsi3HEHUE OKpY Karolei
cpebl COETMHEHUMH a30Ta (KUCIOTHBIE JTOKIH, 3arpsi3HEHUE BO3/lyXa, OYBBI

1 BOJIOEMOB)
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®ocdop, amtorpornusie Mogudukanuu (ocdopa, huznIecKHe U XUMUIECKHE
ceorictBa. Okxcupa dochopa(V) u  docdopHas kucnora, Qundeckue wu
XUMHYECKHE CBOMCTBa, moiydeHue. Mcmonb3oBanme (ochaTroB B KauecTBe

MUHEPaJIbHBIX YI0OpEeHUN

2.5

OO6mas xapaktepuctuka diemMeHTOB [VA-rpynmbl. OCoOEHHOCTH CTpOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YTIJEepoJ, ajUIOTPOIIHbIE
Moau(duKaK, pacnpocTpaHeHHe B NpUpoje, (pu3Mueckrue U XUMUYECKUE
cBoiicTBa. Azncopbuusa. Kpyrosopor yriaepona B npupoae. OKcuasl yrieposa,
uxX (QU3MYecKue U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha >KUBBIC OPraHU3MBI,
MOJTy4CHUE U TIPUMEHEHUE. DKOJIOTHYECKUE TIPOOJIEMbI, CBSI3aHHBIE C OKCHJIOM
yriepona(lV); rumote3a rino0aqbHOTO TOTEIUICHHUS KIMMAaTa, NapHUKOBBIN
apdekr. YrompHas KUCIOTa W €€ CONMu, HX (QUIMYECKHE U XUMUYECKUE
CBOIicTBa, monyueHue U mpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
nonbl. Mcnons3oBanue kKapOOHATOB B OBITY, MEAHIIMHE, MPOMBIIIICHHOCTH U

CEJILCKOM XO3SIMCTBE

2.6

[lepBoHayanbHble MOHATUS 00 OPraHMYECKUX BEILECTBAX KaK O COCAMHEHUSX
yriaepojga (MeTaH, 9TaH, ATWUJICH, alleTWIEH, 3TaHoJ, TJIMLEPHUH, YKCyCHas
kucnora). x coctaB u xumuueckoe crpoeHue. [loHsTHe 0 Ouomormyecku
BaXXHBIX BEIECTBAX: XHpaX, OelKax, YrieBoJaX — W HX pPOJU B >KHU3HHU
yeloBeka. MarepuaabHOE €IMHCTBO OpPraHMYECKUX UM HEOPraHMYECKHUX

COEeIMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, TMONY4YCHHE U
npumenenue. CoenuHeHuss KpemHusi B npupoje. OOmme mnpenacraBieHus 00
okcuae kpemHus(IV) u kpemaueBoii kuciaore. CHUIMKATHI, UX UCHOIB30BaHUE B
OBITY, MEIUITMHE, MPOMBIIIUICHHOCTH. BakHEHTIIHE CTPOUTEITHHBIC MaTEPHAIIBI:

KepaMuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. [IpoOmembr Oe3omacHOro




HCIIOJIb30BAHHA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCG}IHGBHOI\/’I KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3y4YeHHE OOpa3l0B HEOPraHMYECKHUX BEIIECTB,
CBOWCTB COJISHOM KHCJIOTBI; MPOBEJIEHNE KaueCTBEHHBIX PEAKIMHA Ha XJIOpU-
MOHBl W HaONIOIEHHWE MPU3HAKOB WX MPOTEKAHUS; ONBITHI, OTPAKAOILIUE
¢u3nyeckue U XMMUYECKHE CBOWCTBA raJIOTEHOB M UX COEIMHEHUH (BO3MOXHO
HCIIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 0OpasliaMu XJIOPUJIOB
(raloreHu10B); O3HaKOMJICHME C oOpa3uamu cepbl U €€ COelIMHEHUSIMHU
(BO3MOXKHO HCIIOJIb30BAaHHWE BHUICOMATEPUATIOB); HAOIOJEHHWE TMpolecca
o0yrJIMBaHUs caxapa IMoJ JACHCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHUCIIOTHI;
M3yYeHHE XMMUYECKHX CBOMCTB pa30aBICEHHOW CEPHOM KHCIOTHI, MPOBEICHHE
KayeCTBEHHOW peakuuud Ha Ccyib(ar-uoH M HaOIoAeHUEe Mpu3HaKa e€
MPOTEKAHUS; O3HAKOMIIEHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, hocdopa u ux
COEMHEHUI (BO3MOXKHO HCIOJIb30BaHUE BHJIEOMATEpUANIOB), 0Opa3LaMu
a30THBIX U (GOCcPOPHBIX YAOOpEHUH; TOTyYeHHe, COOMpaHne, paclio3HaBaHUE U
U3yYeHHE CBOMICTB aMMHaKa; IPOBEJCHHE KAdyeCTBEHHbIX pPEaKLUMH Ha HOH
aMMOHUSI U (QocdaT-MOH ¥ U3yUeHHE TPU3HAKOB HX MPOTEKAHMA,
B3aUMOJIEHCTBHE KOHIIEHTPUPOBAHHOM a30THON KHUCIOTHI ¢ MEbIO (BO3MOKHO
HCIOJIb30BAaHNUE BHJEOMATEPHANIOB); HU3yYEHHE MOJENEH KPUCTAIUIMYECKUX
peméTok anmasza, rpadura, (QyJIepeHa; O3HAaKOMIIEHHE C MPOLEecCOM
azcopOIMK PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M yCTPOHCTBOM
IIPOTHBOra3a; MOJy4YeHUe, coOMpaHHe, paclio3HaBaHME M M3Y4YEHHE CBOICTB
YIJIEKHCIIOTO Ta3a; IPOBEJCHWE KadeCTBEHHBIX peakiuii Ha KapOoHAT- u
CHJIMKAaT-UOHbl M HW3yY€HHE IPU3HAKOB HMX IMPOTEKAHUS; O3HAKOMIIEHHE C
MPOAYKIUEN CHIMKATHON HPOMBIIUIEHHOCTH; PELIEHUE AKCIEPUMEHTAIbHBIX

3aJa4 110 TCMC «Baxnennine HeMeTaIbl U UX COCAUHCHUA»

MeTtamisl 1 uX COCAUMHECHUA

3.1

OO6mIas XxapakTEePUCTHKA XUMUUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUH WX
nonoxkenuss B llepuoamueckor cucrtemMe XuMHUeCKHX dneMeHtoB J[.A.
MenpeneeBa u crpoeHust atTomoB. CTpoeHre MeTamioB. MeTtanmuyeckas CBsI3b U
METaJUIMYecKasi KpUCTaUIMUecKass pemérka. OJEeKTPOXUMHUYECKUH  psij

HaIpsHKEHNH METaJUIOB

3.2

duznyeckrue U XUMHUYECKUE CBOMcTBa MeTauioB. O0IKe Ccrioco0bl MOIy4eHUs
MeTa/uioB. [IoHATHE 0 KOPPO3UM METAJUIOB, OCHOBHBIE CITOCOOBI 3aLIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YyT'yH, AIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6HTy " MPOMBIIIJICHHOCTH
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lenouynsle Metayuibl: nosioxkeHue B llepuonmyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M. MeHaeneeBa; CTpoeHHE MX aTOMOB; HaX0XJIEHUE B IPUPOJIE.
duznyeckre 1 XUMUUECKHE CBOMCTBA (Ha puMepe HaTpus U Kaiusi). OKCHIIbI U
TUAPOKCUABI HaTpus M Kanusd. IIpuMeHeHHMe INENOYHBIX METAauIOB U HX

COEeIMHEHUN

3.4

IllenoyHno3eMenbHbIE  METaIbl MarHuili W KajJblIMi:  TOJIO)KEHUE B
Ilepuonnueckoii cucremMe xumuueckux sneMeHToB JI.11. MeHeneeBa; ctpoeHue
WX aTOMOB; HaxoXKJIE€HUE B npupone. PU3HMYECKHE U XUMUYECKHE CBOMCTBA
MarHus W Kajublius. BakHeWne coeauHeHUs Kaiablius (OKCHJ, THIPOKCHI,

coiu). XKécTkocTh BOJbI U CLIOCOOBI €€ yCTpaHEHUs

3.5

Amomunuil: nonoxkenue B Ilepuoanueckoil cucTteMe XUMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa; cTpoeHUE aroma; HaxoxaeHue B mnpupone. dusnueckue u
XAUMUYECKHUE CBOMCTBA aFOMUHMSI. AM(OTEpHBIE CBOICTBA OKCHJIA U THIPOKCHIA

AJIFOMHHUA

3.6

Keneszo: nonoxenne B [lepuoandeckoi cucreme Xxumudeckux snemenToB J[.M.
MeneneeBa; CTpoe€HHE aTOMa; HaxoXKJIeHHe B mpupoae. Duznueckue u
XUMUYECKHE CBOMCTBa kene3a. OKcuapl, THAPOKCUAb U conu kenesa(ll) u

xene3a(lll), ux cocras, CBONCTBA U MOJIyYeHUE

3.7

XUMHUYECKUI SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3laMi METaJUIOB U CILIaBOB,
X (U3MYECKUMH CBOMCTBAMM; H3Yy4YE€HHUE PpEe3yJbTaTOB KOPPO3UH METAJJIOB
(BO3MOXHO MCIIOJIb30BaHUE BUJICOMATEPHAJIOB), 0cOoOEHHOCTEH
B3aMMOJICHCTBUSL OKCHJA Kalblusi W HaTpus C BOAOH (BO3MOXKHO
HCIIOJIb30BAaHNE BHUAEOMATEPUAJIOB); HMCCIEIOBAHUE CBOMCTB KECTKOW BOJBI;
mporecca TOpeHHsl Kejle3a B KHCIOpoJe (BO3MOXHO —MCIOJIb30BaHHE
BHUJICOMATEPHAIIOB); NMPU3HAKOB MPOTEKaHUs KAaUYECTBEHHBIX pEaKLUi HA MOHBI
(MarHus, KanblMs, adroMuHHUs, UMHKa, xeneza(ll) m sxenesa(Ill), memu(Il);
HaOJI0ICHNE M ONHUCAHKE MPOILIECCOB OKpAIlMBaHMs IJIAMEHH MOHAMHU HATpHs,
Kamuss M Kanblusg ~ (BO3MOXKHO — KCIIOJIb30BaHHE  BMJIEOMATEPHAIIOB);
uccieioBaHre aM(pOTEpPHbIX CBOWCTB THUIAPOKCHJA ATIOMUHHUS U THIPOKCHAA
LIMHKA; pelIeHNEe SKCIIEpUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxkHelne Metamibl U

nX COCANHCHUA)

XuMus u OKpYyzKaromas cpeaa

4.1

Hosrie MaTCpHajJibl U TCXHOJIOIHU. BCH_IGCTBa n Marcpualibl B HOBC@I[HCBHOﬁ
JKM3HH YeJIOBeKa. XUMHS U 300pPOBLE. be3omacHoe HCIIOIL30BaHKUE BEIICCTB U

XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMomp Inpu XUMHYCCKHX OKOrax Hu




OTpPABJIEHUAX

OCHOBBI ~ JKOJIOTUYECKOW  IPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE

4o okpyxaromiei cpenst [1/IK. Pons XxuMuu B pelieHUH SKOJIOTHUECKUX MPoOIeMm.

' [IpupoaHbIlE WCTOYHHWKH YTIEBOAOPOAOB (yroiib, MPHPOTHBIA ra3, HEDTH),
IPOAYKTHI UX NEPepabOTKU, UX POJIb B OBITY U HIPOMBIIIJICHHOCTH

43 XUMHUECKUI SKCIIEPUMEHT: U3y4YeHHEe 00pa3lioB MaTepUasoB (CTEKJIO, CIJIaBbl

METaJJIOB, TOJIMMEPHBIE MaTEPUaJIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMoOro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMSA K NPEIMETHBIM pPe3yJIbTaTaM
0a30BOro0 YPOBHSI OCBOEHHSI OCHOBHOM 00pa3oBaTeIbLHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O II03HABa€MOCTHU SIBJIEHUI MpUPOAbI, MOHUMAHUE OOBEKTHBHOMU
3HAYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOMIeH KyJbTyphl M NPAKTHYECKOU
NESTEeIbHOCTH YEeJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHMMAHHEC MECTAa XUMHU CPEAU APYIrUX CCTCCTBCHHBIX HAYK

1.2

0 HAaYYHbIX MCTOJAaX NO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MECTOAAaX HMCCICAOBAHUA BCIICCTB W HU3YUCHUA
XUMHUYCCKUX peaxunﬁ; YMCHUC HCIIOJIB30BaTh MOACIIN JUIA

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccroHaTbHON NEITEIBHOCTH, CBA3aHHBIX C XUMUCH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKCHHSIX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCSI pacCMaTpUBATh
XUMUIO Kak cepy cBoelt Oyayiieit mpodecCuOHaIbHON NesITeIbHOCTH
U CJeNaTh OCO3HAHHBIM BBIOOP XMMMU KakK MPO(UIBHOrO MpeaMeTa

IIpU [IEPEX0/Ie HAa YPOBEHb CPEIHET0 00IIEro 00pa3oBaHUs

Bnagenne cucreMoil XUMHUUYECKMX 3HAHUM U YMCHUC TIPHUMCHATH

CUCTCEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BaXHEHMIINE XWMHUUYECKHE TIOHATHS: XHUMHUYCCKUU DJICMCHT, aTOM,
MOJIEKyJIa, BELIECTBO, NMPOCTOE U CIIOKHOE BELIECTBO, OAHOPOJHAS U
HEOJHOPOJIHAsT CMEChb, OTHOCHUTEJIbHBIE AaTOMHas M MOJIEKYJISIpHAs
Macchl, KOJIMYECTBO BEILIECTBA, MOJb, MOJSPHAas Macca, MOJSPHBIN
00BEM, OKCHJI, KHCJIOTa, OCHOBaHHUE, COJIb (CPemHssi), XUMUYECKas
peaklus, peaklMu COEIUHEHMs, pPEaKLUUM Ppa3I0oKeHHs, peaKkLuu
3aMeIleHHs, peakiuu oOMeHa, TeruioBod 3(dexT peakumu, 5K30- U
9HJIOTEPMHUYECKHE pEeaKIMU, PacTBOp, MaccoBas [0S XUMHUYECKOIro
AIIEMEHTA B COEIMHEHUH, MAaCCOBAast I0JISl M IPOLICHTHAS KOHLIEHTPALIUS

BEIIECTBA B paCTBOPE, AApPO aToOMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHasd




opburtanb, paauyc aToMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMMYECKAs! CBSI3b, 2JIEKTPOOTPULIATEIBHOCTb, IOJIIPHAS U HEMOJISIpHAs
KOBQJIECHTHAsE  CBSI3b, MOHHAas  CBsI3b, METaJUIMYECKas  CBSI3b,
KpUCTaJUIMYecKasi pemérka (aroMHas, HWOHHAsA, MeTaJuIn4yecKas,
MOJIEKYJISIpHasl), UOH, KAaTUOH, aHMOH, SJIEKTPOJUT U HEDJIEKTPOJIUT,
UIEKTPOTUTHYECKAsT  JIUCCOLMAIMSA, peaklMd HOHHOro OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTENIb U
BOCCTAHOBHTENIb, OKHCIEHHE W  BOCCTAHOBIIEHHE, AJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEoOpaTHMbIE peakluH,
CKOpOCTb XUMMUYECKOW peakuuu, Karamusarop, [IJIK, xopposus

METAJIJIOB, CILIABEI

2.2

OCHOBOIIOJIararomuye 3aKOHbI XHMHHU: 3aKOH COXPAaHCHHUSA MAacCCHI,
HepI/IO,Z[I/I‘leCKI/Iﬁ 3aKOH Z[I/I MeHz[eJIeeBa, 3dKOH IIOCTOAHCTBa

COCTaBa, 3aKOH ABOTaJIPO
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TEOpUM  XHUMMHHU: aTOMHO-MOJIEKYJISIDHAsE ~ Teopus, TEOpHs

BHGKTpOHHTquCKOﬁ Jucconmanmumn

Brnanenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOUAIOIIEH:

3.1

YMEHHE TPaBUIIBHO UCTIOIH30BATh N3yUSHHBIE BENIECTBA U MaTEPUAITBI
(B TOM 4HCIe MMHEpaJbHbIE YIOOpEHHs, METaulbl M CIUIaBBI,
NPOAYKTHl TIEpepadOTKH TPUPOAHBIX HCTOYHUKOB YIIIEBOJOPOJIOB
(yriasi, mpupoaHOro rasza, He()TH) B OBITY, CEJILCKOM XO3iHCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAYCHUS JKUPOB, OCIKOB, YIJIICBOJOB
JUIsS. OpraHKW3Ma 4YeJloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEILECTB

N XUMHYCCKUX IMPOLCCCOB HAa OPraHMU3M YCJIIOBCKa W OKPYKAIOUIYIO

HPUPOJTHYIO CpeLy

3.2

YMCHUC HHTCIPUPOBATH XHUMUUCCKHUEC 3HAHHUA CO 3HAHUAMH OPYTUX

y4eOHBIX MPEIMETOB
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HaJM4KMe OMbITa paboThl C PA3NMUYHBIMU MCTOYHMKAMU WHMOpMaIuu
Mo XUMUU (Hay4yHass U HAYYHO-TIOMYJIApHAs JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHWBAaTh WH(POPMAIMIO O BEMIECTBAX, HUX
NpeBpalleHUsIX M NPAaKTUYECKOM  MPUMEHEHHUH U YMEHHe

HCIIOJIB30BaTh €€ AJId PCIICHUA y‘-Ie6H0-H03HaBaTeJIBHLIX 3aaad

BJIa,Z[eHI/IC OCHOBaMH TIOHSATHMHOTO arrapara U CHMBOJIMYCCKOTO

A3bIKA XUMHH 1JIsI COCTABJICHUS (i)OpMYJ'I HEOPTraHNUYCCKUX BCIICCTB,




YpaBHEHUM  XUMHUYECKHMX  pPEakIMd; OCHOBAMM  XHUMHYECKOM

HoMeHK1aTypsl (IUPAC u TpuBnaibHOi)

YMeHue 0oOBSACHATH CBSI3b MOJIOKEHHs dneMeHTa B [lepuonndeckoii
CUCTEME C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsia sAapa, oOlee Yucio
AIIEKTPOHOB), PACHPEIECICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX nepruoa0B, Kajlnd U KaJbILHA

[lpencraBnenue 0  NEPUOJUYECKOM  3aBUCHUMOCTH  CBOICTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aTtoma, 3JEeKTPOOTPULIATENIbHOCTH),
OPOCTBIX U CJIOXKHBIX BEIIECTB OT IOJOXKEHHUS JJIEMEHTOB B
[lepmonuueckoii cucremMe (B MajiblXx IEpUOJax M IJIaBHBIX

MOJArPYyNNax) v 3JeKTPOHHOTO CTPOCHHUS aTOMa

YMenne kinaccupuupoBaTh:

7.1

XUMHWYECKHUEC DJICMECHTHI

7.2

HCOPTraHNYCCKUC BCUICCTBA

7.3

XUMHYCCKUC PCAKIINHN

YMeHue onpeaearh:

8.1

BAJICHTHOCTb W CTCIICHb OKHUCJICHUA XUMHUYCCKUX JJICMCHTOB, 3apsAal

HOHa

8.2

BUJ XMUMHMYECKOH CBA3M M THUN KPUCTAJUIMYECKOH CTPYKTyphl B

COCAUMHCHUAX

8.3

XapaKTCp CpCabl B BOAHLIX paCTBOpAX BCIUICCTB (KI/ICJ'IOT, OCHOBaHI/II\/'I)

8.4

OKHUCJIHUTCIIb U BOCCTaAHOBHUTCIIb

YMeHue XapaKTCpHU30BaTb (1)I/ISI/I‘ICCKI/I€ 1 XMMHYECKHE CBOMCTBA:

9.1

IOPOCTHIX BEIIECTB (KUCIOPOM, O30H, BOAOPOA, rpaduT, anamas,
KpeMHUH, a30T, docdop, cepa, XJIOp, HATPUH, KW, MarHHi,

KaJIBIIMHA, aJTFOMHHHH, KEJIE30)

9.2

CJIIOKHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX PacTBOpOB (BOja,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ]l, OKCHUIBI U THUAPOKCHUIBI
metamwioB [-IIA rpynm, amomunus, meau (II), muaka, xeneza (I u
I1T), oxcuaet yraepona (II u IV), kpemuus (IV), azora u dhocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucCTas, a30THasd,

dbocdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

9.3

IMPOTrHO3HUPOBATH u XapaKTCpU3oBaTh CBOMCTBA BCIICCTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHHA, IMPHUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOP’ICTB, BO3MOXHOCTb MMPOTCKAHUA XUMHUYCCKUX

npeBpameHI/Iﬁ B Pa3JIMYHLIX YCIIOBHUAX

YMeHHe COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHHUsI PEAKLUH, B

10
TOM YUCIIE:
10.1 peaKkIuii HOHHOTO 0OMeHa
10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX XMMHYECKHE CBOICTBAa M3yYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKHUX BEIIECTB
10.4 MOATBEPKIAIOIINX TeHETUUECKYI0 B3aMMOCBSI3b MEXy HUMU
11 YMeHue BRIYUCIITH (IPOBOAUTH PACUETHI):
111 OTHOCUTENIbHYI0 MOJIKYJISIPHYIO ¥ MOJIIPHYIO MAacChl BEIIECTB,
' MaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUH
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 YypaBHEHUSIM XHMHUYECKUX PEaKUUd M HAXOJAUTh KOJIMYECTBO
' BEIIECTBA, 00BbEM M MACCy PEAreHTOB WU MIPOYKTOB PEAKITUN
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TOo3HaHUA  (HaOmroIeHue,
11 U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPU U3yUYEHUH BEIIECTB U
' XUMUYECKUX SBJICHUW; yMEHUE CPOpMyIHpoOBaTh MpoldiaeMy u
MPEIJIOKUTH IMyTH €€ pelleHus
122 Oe3omacHOil pabOThl C XMMHYECKHMH BEIIECTBAMH, XUMHYECKOU
' MOCYJI0¥ ¥ J1a0OpaTOpHBIM 000PYA0BAHHEM
paBUJIaMy OE30MACHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIH3YyEMBIMU
B MOBCETHEBHOM JKU3HH, MPAaBUIaMH MOBEICHUS B LESIX cOepekeHus
123 30POBbSl M OKPYXKAIOIIEW NIPUPOAHOW Cpelbl; IOHUMAaHHUE Bpeaa
' (omacHOCTH) BO3ACMCTBHSI HAa JKMBBIE OPIraHU3Mbl OMNPECIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI U TMPEAOTBPAIICHUS HX BPEIHOTO
BO3JICUCTBUS
3 Hanmuume mpakThyecknx HaBBIKOB TUIAHUPOBAHHS W OCYIIECTBIICHUS
CJEAYIOINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3yYeHUE U ONMHUCcaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/I3I/I‘I€CKI/IMI/I n XUMHNYECKUMU SABJICHUAMMU, OIIBITHI,




WUTFOCTPUPYIOIIME IPU3HAKU MPOTEKAHNS XUMUYECKUX PEaKINI

13.2

U3y4eHHE CIIOCOO0B pa3JeIeHus cMecer

13.3

[OJlyY€HUE KHCIOpOAAa M U3Y4YEHHE €ro CBOICTB; IOJIy4E€HUE
BOJIOPOJIa U U3YYEHHE €r0 CBOMCTB; MOJyYEHHE YTJIEKHCIIOrO ras3a u

HN3YUCHHUC €TO CBOI>'ICTB; MOJIY4YCHHUEC aMMHAKa U U3YUYCHUC CTO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed

PacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHNE WH/INKAaTOpPOB (;makmyca, METHJIOpaHKa u
¢denondranenna) s ONpeeNieHUs] XapakTepa Cpeibl B pacTBOpax

KHCJIOT U LIeJIouel

13.6

HUCCIICAOBAHHUEC H  OIIMCAHHC CBOMCTB HCOPraHM4CCKHUX  BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBHUS KHCIIOT C MCTajlllaMu,
OKCHIaMH MCETaJIJIOB, PaCcTBOPHUMBIMHA nu HEPACTBOPHUMBIMU
OCHOBAaHHUAMHU, COJIAMH; TIOJYUCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUEC OJHOro McETaljla JApyruMm H3  pacTBopa  COJIH;
HCCICIOBAHUC aM(bOTepHLIX CBOICTB THUAPOKCUIAOB QAJIIOMUHHUA U

OUHKa

13.7

PCIICHUEC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TCMaM: «OCHOBHBIEC KJIACCHI
HCOPIraHUYCCKUX COC,I[I/IHeHI/II‘/JI»; ((SJ'IGKTpOJII/ITI/I‘IeCKaH
JUCCOLIMAIIUs «Baxneimuye HEMETaIIbl H HUX COCOAUHCHUA,

«Baxkneinne MeTalIbl M UX COCIUHCHUA»

13.8

XMUMHYECKHE  OKCICPHUMEHTBI,  WLIIOCTPUPYIOIIHE  MPH3HAKU
NPOTEKAHUsS PEaKIMii MOHHOrO OOMEHA; KAaueCTBCHHBIC PEaKIMU Ha
NPUCYTCTBYIOIIME B BOJHBIX PACTBOpaX HOHBI XJOPHUI-, OPOMHI-,
wonua-, cynbdar-, Qocdar-, KapOboHAT-, CHIUKAT-aHHOHBI,
THPOKCH/I-UOHBI, KATHOHBI aMMOHUSI, MarHus, KaJblUsi, aJFOMUHUSI,

xkenesa (2+) u xenesa (3+), menu (2+), HMHKA

14

YMmenue:

14.1

MNpEACTaBIATL PE3YJIbTATBl SKCIICPUMCHTA B (popMe BBIBOIOB,
J0Ka3aTcJIbCTB, l"pa(i)I/IKOB u Ta6J'II/IH U BBIABJIIATH OMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATDL CBA3U MCIKAY PCAJIbHO Ha6J'IIOI[aeMBIMI/I XUMHNYCCKHNMH
SABJICHUSAMHU U IPOLCCCaMU, NPOUCXOOAINIUMHA B MaKpO- U MUKPOMHUPE,

O0OBACHATH MMPUYINHBI MHOI‘OO6pa3I/IH BCIICCTB




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMHNHU

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

1

HepBOHaanBHBIC XHUMHUYCCKHUEC ITOHATHUA

1.1

YucTeie BemecTBa u cMecu. CiocoObI pa3ieiieHus: cMecen

1.2

ATOMBI ¥© MOJICKYJIBL. Xumuueckue dieMeHTb.. CHMBOJBI  XUMHYECKHX

QJICMCHTOB. HpOCTLIe M CJIOKHBIC BCIICCTBA.

1.3

XuMuueckast (bOpMy.]'Ia. BaneHnTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. CTEIIEHb

OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTeNnbHAs aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasA Macca. Maccosas J0JI1 XUMHYCCKOTI'O 3JICMCHTA

B COCAMHCHNUN

1.5

KonnuectBo BemectBa. Monb. MonspHas Macca. MousgpHbli 00BEM Tra3oB.

BianMocBsa3n KOJINMYCCTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €IWMHHAIL BEIICCTBA

1.6

dumsnyeckne 1 XUMHUYECKHE SIBICHUS. XUMHYecKas pcakuusa nu e€ IIPU3HAKH.

3aKOH COXpaHEHMsI MacChl BEILIECTB. XMMHUECKUE YPABHEHUS

HCpI/IOI[I/I"IeCKI/Iﬁ 3aKOH H Hepnonnqecxaﬂ CHUCTEMA XHMMHYCCKHX OJICMCHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuit 3akoH. Ilepuonnueckas cucrema xuMu4deckux ieMeHTos /.M.
Mengeneesa. [lepuonel u rpynnsl. @u3nueckuil CMbICI NOPSAJKOBOTO HOMEPA,

HOMCPOB IICPpUOJa U I'PYyIIIIbl 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3ortombl. DnexTponsl. CTpoeHue
JJIEKTPOHHBIX  000JOYEK aTroMoB TMepBbIX 20 XUMHYECKHX DIEMEHTOB

[Tepnonnueckoii cucremst 1.11. Menneneena
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3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKHUX DJIEMEHTOB MEPBBIX TPEX
NepUOOB, Kanus, Kajblus (paguyca aTOMOB, O3JIEKTPOOTPUILIATEIHHOCTH,
METAJUIMYECKUX M HEMETaJUIMYeCKUX CBOMCTB) M HMX COEJUHEHUH B
COOTBETCTBUU C TIOJIO)KEHHEM »dyeMeHTOB B Ilepuoauueckoir cucreme u

CTPOCHUCM UX ATOMOB

CrpoeHue BemecTsa

3.1

Xumudeckas cBsa3b. KoBajeHTHas (HOJ'I}IpHaSI n HCHOHHpHaH) CBA3b.
9J’I€KTpOOTpI/IHaTeJ'H)HOCTB XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.

Mertamiuyueckas CBSI3b




3.2

Tunsl KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOHHAas, MeTaJuInyecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIIIMYECKOM PEIIETKUM U BUIA

XUMHUYECKOU CBA3U

Baxueiime mnpeacTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeraibl u ux

coeMHeHMs. MeTaniabl M UX COeIUHCHUS

4.1

Knaccudukanuss m HOMEHKIATypa HEOPTaHMYECKHX COEIMHEHUIl: OKCHIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHBbIe) U
HecoJieoOpa3yloye; OCHOBAaHWHA (IIETOYM W HEPAaCTBOPUMBIC OCHOBAHHSA);
KUCIIOT  (KHCIOPOJACOAEp)KAIue M OCCKUCIOPOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCIIBIX)

4.2

dusznyeckue W XHUMHYSCKHE CBOMCTBA IMPOCThIX  BCIICCTB-HEMETAJIJIOB!:

BOJOPO/IA, XJIOpa, KUCIIOPOa, Cepbl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

du3nyeckue W XUMHUYSCKHE CBOMCTBA MNPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHUA,
HaTpusd, Kajlusd, Marovusa WU KaJIbOWsA, aJJiOMUHUSA, JKCEIIC3a. SHGKTPOXI/IMI/I‘—IeCKI/Iﬁ

pAn HaHpH)KCHI/Iﬁ MCTAJlJIOB

4.4

dusznuecknue U XMMHUUYECKHE CBOMCTBa BOAOPOIHBIX COCOUHEHUI HEMETaJlIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKHE CBOMCTBa OKCHI0B HemeramuioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, 1V), kpemuusa(I1V). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cBorcTBa okcuaoB: MeTamuioB [A-IIIA rpymn, nunka, mequ(Il) n

xenesa(Il, IIT). I[ToydyeHne oKCUI0B METAIIIOB

4.7

XWMHYECKUE CBOMCTBA OCHOBAHHMHN M aM(OTEPHBIX THAPOKCUIOB (HA MpUMEpe
TUAPOKCHUIIOB ~ QJIIOMUHUSA, Kene3a, [uHKa). [lomyueHue ocHOBaHUU U

aM(pOTEepHBIX THIPOKCHU]IOB

4.8

OO0mue XUMHUYECKHEe CBOMCTBA KHCIIOT: XJIOPOBOJOPOIHOM, CEpOBOJOPOIHOM,
CEpHUCTOM, CcepHOM, a30THOU, (hochopHOU, KpeMHHEBOH, yrompHOU. Ocobbie
XUMUYECKHE CBOWCTBA KOHUEHTPUPOBAHHONW CEPHOM M Aa30THOW KHCIOT.

HOJ'Iy‘-IeHI/IC KHUCJIOT

4.9

OO0ue xuMu4yeckre cBoiicTBa cpenux coneil. [Tomyuenue conei

4.10

HonyquI/Ie, CO6I/IpaHI/IC, pacnio3dHaBaHHUC BOJAOpOJad, KHCJIOPOJd, aMMHAKa,

YTJICKHCIIOTO Ta3a B JIAOOpaTopuu

4.11

[Nomyuenne amMMuaka, CEpHOH M Aa30THOM KHCIIOT B MPOMBIIIIEHHOCTH. O0mme

CIIOCOOBI IMOJIY4YCHU MCTAJIJIOB




4.12

I'enermueckas cBsI3b MECXKAY KilaCCaMU HCOPraHUYCCKUX COG)II/IHGHI/II\/'I

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMUYeCcKUX peakiuid M0 pa3TUYHbIM MPU3HAKAM: TI0 YHUCITY H
COCTaBy Y4YacTBYIOIIUMX B pEAKIMU BEIIECTB, MO TerioBoMy 3¢(deKty, o

W3MEHCHHIO CTCIICHEH OKHMCIICHUS XUMHUUECKUX DJIEMEHTOB

5.2

TennoBoil 3 heKT XMMUYECKON peakIiy, TEPMOXUMUYECKHE YPaBHEHUS. DK30-

U DHJIOTEpMUYECKHE peaklunu. TepMoXuMuyeckue ypaBHEeHHs

53

OKHCIUTETBHOBOCCTAHOBUTENBHBIE peakiMA. OKHCIUTEIN U BOCCTaHOBHUTEIU.
[Ipomieccbl  OKUCIIEHUST M BOCCTAHOBICHMS.  JJEKTPOHHBIA  OanaHc

OKHCIIMTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopus MEKTPOIUTHIECKON quccoruanuu. KaTnoHnsl, aHMOHBI. DJIEKTPOIUTHI U

HC3JICKTPOJIUTHI. CunbHBIC U cla0bIe OJICKTPOJIUTHI. CremncHb AUCCoanu

5.5

Peakuuu moHHOTO obMeHa. YciaoBHS IIPOTCKAHU A peaKHI/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIE ¥ COKPAILEHHBIC HOHHBIC YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4elloBeKa. besomacHoe
UCIOJIb30BaHUE BELIECTB M XUMHMUYECKUX peakuuil B JabopaTopuu U OBITY.

HepBa;I IMoOMOIIb IMTPHU XUMHYCCKUX OKOIr'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKawomled cpenbl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE MOYBbI, BO3JyXa U BOJOEMOB), CIOCOOBI €ro MpPerOoTBpALICHUS
[IpenenvHas momyctumass kouuneHtpanus BemiectB (IIK). Poxp xumuum B
pelIeHUH HKOJOTHYECKUX TMpoOjeM. YCuieHHe NapHUKOBOTO dddekra,

pa3pyLIeHuEe 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUS U UX COCAUHEHUH B
OBITY, MeAWIIMHE, TPOMBINUICHHOCTH W CEeIbCKOM Xo3siicTBe. [Ipumenenue
METAJUIOB M CIUIABOB (CTallb, YYTYH, IIOPAJIOMUHMMA, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coeAnHeHu. [IoHATHE 0 KOPPO3MH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3alUTHI KX OT KOPPO3UU

6.4

[IpupoaHbie UCTOYHUKU YIIEBOAOPOIOB (Yrojb, HPUPOIHBIA Ta3, HEPTH),

MPOIYKTHI UX MepepadboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIIIIEHHOCTH

6.5

HCpBOHaanIBHBIe MOHATHS 00 OPraHMvYCCKHUX BCHICCTBAX KaK O COCAMHCHHAX
yriepoaa (MeTaH, 9TaH, 9THUJICH, aAlICTUJICH, 9TAHOJI, INIMOCPHUH, YKCYCHAA KI/ICJ'IOTa).
ITonsTHE 0 OMOJIOrMYECKH Ba)KHBIX BCIICCTBAX: KHpaAX, GCJIKaX, YIJI€BOAax — U UX

POJIN B J)KU3HU YCIIOBCKA




Pacuérter:

7.1 o popMyiaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 M0 XUMUYECKHM YPABHCHHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumus: 9-i kinacc: 6a30BbIl yPOBEHB: YUECOHUK; S-€¢ U3AaHue, nepepadoTaHHOe
IMabpuensan O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO

«HBI{&TCHBCTBO «HpOCBGHICHI/IG»

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA
INabpuensn, O. C. Meroguueckoe nocooue k yueonuky O. C. ['abpuensHa

«Xumus». 9 xknace / O. C. T'abpuensin. — M. : [Ipoda,

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://edsoo.ru/rabochie-programmy/






