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HOACHHUTEJIBHASA 3AITUCKA

AgnantupoBaHHasi nporpamma Jjs oOydaroniuxcsi ¢ 3IIP mo XuMHM Ha YpOBHE OCHOBHOTO 0OOIIEro 00pa30BaHUS
COCTaBJIEHA Ha OCHOBE TPEOOBAHMUI K pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHONM MPOTpaMMbl OCHOBHOI'O OOILEro
oOpazoBanus, npeacraBieHHbix B ®I'OC OO0, a takxke Ha OCHOBE (QeAepalibHOM pabdouell mporpaMMbl BOCIIUTAHUS U C
Y4YETOM KOHILIEMIMU MpenojaBaHusl ydeOHOro mnpeameTra «XuMHus» B 00pa3oBaTENbHBIX OpraHu3auuax Poccuiickon
denepanum.

ApanTtupoBanHas mporpamma s oOyuarouuxcs ¢ 3IIP mo xumum naét npeactaBieHUe O Hensix, oOMiei cTpaTerun
oOy4eHHsl, BOCTMTAHUS W Pa3BUTUS OOYYAIOIMIMXCS CPEACTBAMH YyYeOHOTO MpPEAMETa, YCTAaHABIMBAET 00S3aTeNbHOE
MPEAMETHOE COAEPIKAHME, MPEyCMATPUBAET PACIPEAECICHUE €ro Mo KJIaccaM M CTPYKTYPUPOBaHHUE MO pas3aesiaM M TeMam
MpOrpamMMbl MO XHWMHH, OMNPEIEISIET KOJUYECTBEHHBIE M KauyeCTBEHHBIE XaPAKTEPUCTHKU COJEPKAHUS, PEKOMEHIYEMYIO
MOCIIEAOBATEIBLHOCTh M3YYEHHS XUMHH C YYETOM MEXIIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JOTHMKH Y4eOHOTO
npolLecca, BO3PACTHBIX 0COOEHHOCTEN 00yUaroluXcs, ONPEAesseT BO3MOKHOCTH IpeaAMeTa ISl peanu3anuu TpeOoBaHui K
pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTENIbHOM IPOrpaMMBbl Ha YpPOBHE OCHOBHOIO OOIIETO OOpa3oBaHMs, a TaKkKe
TpeOOBaHUIl K pe3ynbTaTaM OOy4YECHMsS XHMHU Ha YpOBHE IleNed M3ydeHHUs IpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-
MIO3HABATEJILHOM JIEATEIBHOCTH 00YYAIOMIETr0Cs 10 OCBOCHUIO YUEOHOTO COJIEPIKaHUS.

3HaHHE XUMHH CIYKUT OCHOBOM I (POPMHUpPOBAaHUS MHUPOBO33PEHUSA OOYYarOIIErocs, €ro IpeJICTaBICHUN O
MaTepUaIbHOM €IUHCTBE MHUpPA, BaXKHYIO POJIb UIPalOT (opMHUpyEeMbIe XUMHUEH MPEICTaBICHHUS O B3aUMOIIPEBPAILICHUAX
SHEPTUH U 00 3BOJIIOLIMH BELIECTB B IIPUPOJE, O MYTAX PEUICHUS [NIOOATBHBIX MPOOJIEM YCTONUHUBOTO Pa3BUTH YEIOBEUCCTBA
— CBIPBEBOI, SHEPrETUUECKOH, MUIIEBOM U IKOJIOTUYECKOH 0€30IIaCHOCTH, IPOOIIEM 3APaBOOXPAHCHHUS.

N3yuenne xumun:

CIIOCOOCTBYET peaiM3aluy BO3MOKHOCTEH ISl CaMOpPa3BUTHA U (POPMHUPOBAHMS KYJIbTYpbl JUYHOCTH, €€ 00lIeld u
(yHKIHMOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIad B (OPMUPOBAHUE MBILUIEHUS U TBOPUECKUX CMOCOOHOCTEH OOyYarolMXCsl, HABBIKOB WX
CaMOCTOSATENIbHON Y4YeOHOW NeATENbHOCTH, AKCIEPUMEHTAJIBHBIX W MCCIEI0BATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATBHOMN AESITENBHOCTH;

3HAaKOMHUT CO CHEIH(PHUKON HAYYHOTO MBIIUICHUS, 3aKIaAbIBAET OCHOBBI IIEIOCTHOTO B3IVIAa HA €IUHCTBO NMPHUPOIBI U
YeJI0OBEKA, SIBJSIETCS] OTBETCTBEHHBIM ATAloM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH O0YyYaIOLIMXCA;



cnocoOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOI'O OTHOILECHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K IPUPOJIE, K YETOBEKY,
BHOCHUT CBOU BKJIJl B 3KOJIOTHYECKOE 00pa30BaHUE O0yHArOIINXCA.

JlaHHbIe HanpaBjeHUsA B O0OYYEHUH XMMHUHM 00ECHEeUUBAIOTCS CIIELM(PUKON collepKaHUsl yueOHOro nmpeaMera, KOTOPBIi
ABJISIETCS MEAArOrMYECKH aJalTHPOBAHHBIM OTPaKeHHEM 0a30BOM HAyKH XMMHUH Ha ONMPEAENEHHOM 3Tane €€ pa3BUTHUS.

Kypc XxumMuM Ha ypoBHE OCHOBHOIO OOLIEro 0Opa30BaHUS OPUEHTHUPOBAH HA OCBOEHHE OOYYAIOUIUMHCS CHUCTEMBI
MEePBOHAYANbHBIX TMOHATHI XHUMHH, OCHOB HEOPTraHMYECKOM XWMHU M HEKOTOPBIX OTHAENIBbHBIX 3HAYMMbIX MOHITUI
OPraHUYE€CKON XUMUHU.

CtpykTypa comep:KaHUsi MPOTPAMMBI MO XUMHH CHOPMHUPOBAHA HA OCHOBE CHUCTEMHOTO MOAXO0/Aa K €€ H3y4CHHIO.
ConepxaHue CKIabIBACTCS U3 CUCTEMbI MOHITUH O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XMMHUYECKOMN
peaknun. O0e TH CHUCTEMBI CTPYKTYPHO OPraHWU30BaHBI MO MPHHIUITY MMOCIEAOBATEIHHOTO PAa3BUTHs 3HAHWW HAa OCHOBE
TEOPETHUUYECKUX MPEACTABICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIAPHOI'O YUE€HHsI KAK OCHOBBI BCET'0 €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUMH;

— Y4YEHUS O CTPOCHHUH aTOMa U XUMUYECKOH CBSI3H;

— IPEICTABJICHUNA 00 JICKTPOIUTUUCCKON AUCCOLMAIIUY BEIICCTB B pACTBOPAX.

Teopernyeckue 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE OHMIIMPHUCCKU MOJYYCHHBIX W OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS TIOCICAOBATEIIBHO OT OJHOTO YPOBHS K JIPYroMYy, BBIMONHSS (DYHKIMH OOBSCHCHUS M MPOTHO3UPOBAHMS
CBOICTB, CTPOCHHS U BO3MOKHOCTEH NMPAKTUYECKOTO IPUMEHEHHS U TIOJIYYEHUS H3y9aEMBbIX BEIIECTB.

OcBoeHue nporpaMMmbl MO XUMHHM CHOCOOCTBYET (DOPMHUPOBAHHMIO MPEICTABICHUS O XUMHUYECKON COCTaBISIOLICH
Hay4YHOM KapTHHBI MUpa B JIOTHKE €€ CHCTEMHON MPHUPOAbl, LEHHOCTHOrO OTHOLIEHUS K HAyYHOMY 3HAaHHIO U METOAAaM
MO3HAaHWs B Hayke. M3yueHue XMMHM NPOUCXOAUT C NPUBJICUECHUEM 3HAHUN U3 paHEE U3YUYEHHBIX yUeOHBIX MPEAMETOB:
«Oxkpyxarommii Mup», «buosiorud. 5—7 knacce» U «Pusmuka. 7 Kaace».

[Ipy u3y4eHUH XUMHUH MPOUCXOAUT (HOPMHUPOBAHME 3HAHHK OCHOB XMMHYECKON HAYKH KakK OOJACTH COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTUUYECKON AEATENIbHOCTH YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOM KyJNbTYphlL. 3agauya
y4eOHOTO Mpe/IMETa COCTOUT B (POPMHUPOBAHUU CUCTEMbBI XUMHUECKUX 3HAHUM — BaXKHEUIIHUX (PAKTOB, MOHSATUM, 3aKOHOB U
TEOPETUUYECKHUX TIOJIOXKEHHH, JOCTYIHBIX 0OOONMICHH MHMPOBO33PEHUECKOTO XapakTepa, S3blKa HAyKH, B MPHOOIIEHUU K
HAy4YHBIM METOJAM TO3HAHUS TIPU M3YYCHUHM BEIICCTB M XUMUYECKUX pEakiuid, B (OPMHUPOBAHUM U PA3BUTHH
MO3HABATENbHBIX YMEHUH U WX NPUMEHEHHWH B Yy4E€OHO-TIO3HABATENHLHON W Y4eOHO-HCCIEOBATENBCKON JeATECILHOCTH,
OCBOEHHUU MpaBui 0€30MaCHOr0 OOpAIIeHUS C BEIIECTBAMH B OBCEAHEBHON KU3HHU.



[Tpu m3yveHNr XUMHUK HAa YPOBHE OCHOBHOTO O0IIET0 00pa30BaHMs BAXKHOE 3HAUECHNE TPHUOOPENTH TaKHE TeIH, KaK:

— ¢opMHpOBaHE WHTEUICKTYadbHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CamMoO0Opa3oBaHUIO, COTPYAHHYECTBY,
CaMOCTOSATEIILHOMY MPUHSATHIO PEIIEHUH, CIOCOOHOM alaliTHPOBATHCS K OBICTPO MEHSFOIITUMCS YCIIOBUSIM JKU3HU;

— HaMpaBJIEHHOCTh O0YUYEHUS] HA CUCTEMATUYECKOE MPUOOIIEHHUE 00YUYaAIOMINXCSI K CAaMOCTOSITEIbHOM MO3HABATEIHHOM
NEATETHLHOCTH, HAYYHBIM METOIaM MO3HAHUS, (POPMUPYIOIIIM MOTHBAITUIO U PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— oOecrieueHne yCIOBUH, CMOCOOCTBYIOIUX MPUOOPETEHUIO OOYYAIOIIMMUCS OMBITa Pa3HOOOPA3HOM ACSITENBHOCTH,
MO3HAHWUS W CaMOIO3HAHWSA, KIIIOUYEBBIX HABBIKOB (KITIOUEBBIX KOMIETEHIIMI), MMEIONINX YHHBEPCAIBHOE 3HAYCHUE JUIS
Pa3TUYHBIX BUOB ACSITEIBHOCTH;

— dopmupoBanre o0IIel PYHKITMOHAIHHOU M €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, B TOM YUCJIE YMEHUU OOBSCHATH U
OLICHUBATH SBJICHHSI OKPYKAIOIIETO MHUPA, UCTIONB3YS 3HAHWSA U OMBIT, MOJYYSHHBIC MPYU M3yUYCHUH XUMHUH, PUMEHATHh UX
MIPH PelIeHuN TPOOIeM B TTOBCETHEBHOM KU3HU U TPYAOBOU JACSTEIHHOCTH;

— (opmupoBaHue y 00y4aIOIIMXCS TYMaHHUCTHYECKUX OTHOIICHWW, MMOHUMAHUS MEHHOCTH XUMHUYECKWUX 3HAHWUU IS
BBIPAOOTKN HKOJOTHUYECKH ITEJIECO00Pa3HOTO MOBE/ICHUS B OBITY U TPYJIOBOM JIEATETLHOCTH B IIEJISIX COXPAHEHUS CBOETO
3IIOPOBBS U OKPY>KAIOIIeH IPUPOTHON CPEIbl;

— pa3BUTHEC MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M CaMOBOCIHTAHHUIO Ha OCHOBE YCBOCHUSA
o0IIIeueI0BEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY PO U HAIIPABJICHHOCTH JATBHEHIIICTO 00YUCHMS.

Ob11ee 4YnCiI0 9acoB, OTBEACHHBIX ISl U3YUCHUS XHUMHUH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, COCTABIIACT B 9
KJ1acce — 68 yacoB (2 yaca B HEJICIIO).



COJAEPKXAHHUE OBYUYEHUA

BelecTBo M XUMHYECKas peaKkus

Ilepnommueckuit 3akoH. Ilepnommueckas cucrteMa xumuueckux syemeHTOB . M. MenneneeBa. CtpoeHne aTtoMoB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KW, KANbIHS U UX COETUHEHHUU
B COOTBETCTBHUU C TIOJO)KEHHEM 3JIEMEHTOB B [lepuonnyeckoil cucteMe U CTpPOEHUEM UX aTOMOB.

Crtpoenue BelecTBa: BUAbl XUMHUYECKOU CBA3U. THIBI KPUCTAUIMYECKUX PELIETOK, 3aBUCMMOCTbh CBOMCTB BELIECTBA OT
THUMNA KPUCTATUTMYECKON PEIIETKU U BUIA XUMAYECKON CBS3H.

Knaccudukanys u HOMEHKIATypa HEOPTraHWYECKHX BEINEeCTB. XMUMHUYECKHE CBOWCTBA BEIECTB, OTHOCAIIUXCS K
Pa3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX COCAMHEHU, TEHETHYECKas CBSI3b HEOPraHUUYECKUX BEIECTB.

Knaccudukanms XuMAYeCKHX peaklUuid 110 Pa3IudHbIM MPU3HAKaM (TI0 YMCIY M COCTaBY y4YacTBYIONIIMX B PEAKIINH
BEIIECTB, MO TEIJIOBOMY 3P (EKTy, MO0 M3MEHEHUIO CTENICHEH OKHUCIEHUS XMMHYECKHX 3JIEMEHTOB, IO OOPaTUMOCTH, IO
YYACTHIO KaTaju3aTropa). JK30- U S3HAOTEPMHUYECKHUE PEaKLIMU, TEPMOXHMHYECKUE YPABHECHHUS.

[lonsiTHe O CKOpOCTH XUMHUYECKOM peakiuu. [loHaTne 006 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX PEaKIUsX.
IToHATHE O TOMOTEHHBIX U T€TEPOreHHbIX peakuusax. [lonarue o katanuze. [loHATHE 0 XUMHUYECKOM paBHOBECUH. PAKTOPHI,
BIIMAIOIME HA CKOPOCTh XUMHUYECKOU PEAKIINN U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIIUTEIFHO-BOCCTAHOBUTEIIBHEIC PEaKlUU, 3JCKTPOHHBIM OallaHC OKHUCIMTEIIbHO-BOCCTAHOBUTEIBHOU PEaKIUU.
CocrapiieHHE ypaBHCHUM OKHCIUTCIFHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI C HCTIOIB30BAHUEM METO/Ia JJICKTPOHHOTO OallaHCca.

Teopust 3IEKTPONUTHYECKOW NHCCOLMAIUMU. OJEKTPOJIUTHI M HEIJIEKTPONUTHL. KaTWOHBI, aHHOHBL. MexaHu3M
JUCCOLIMAIIMM BEIIECTB C pa3JMYHbIMM BUJAMU XHMHU4YecKOW cCBs3U. Crenenb auccoumanuvu. CHiIbHbIE M Cia0ble
JAEKTPOIIMUTHI.

Peakuuu MOHHOTO OOMEHa. YCIOBHUS TNMPOTEKAHUS pPEAKLUUHd HOHHOTO OOMEHA, MOJHBIE M COKpPAIIEHHBIE HOHHBIE
ypaBHeHUs peakiuil. CBOMCTBa KHUCIOT, OCHOBAHUI U COJIE B CBETE MPEACTABICHUN 00 3JEKTPOIUTHUECKON AUCCOIHALIMH.
KadecTBeHHble peakiy Ha HOHBIL. [IoHSATHE O THAPOAH3E COJIEH.

Xumuueckuu Ixcnepumenm:

O3HAKOMJIEHUE C MOJEIISIMH KPUCTATMYECKUX PEIIETOK HEOPTaHUYECKHX BEIECTB — METAJUIOB U HEMETAIUIOB (rpadura
M anMasa), CIOXHBIX BEIIECTB (XJIOPUAA HATPHsl), HCCIENOBAHWE 3aBHCHMOCTA CKOPOCTH XHWMHYECKOW PEAKIUU OT
BO3JCHCTBUS PAa3MUUHBIX (HAKTOPOB, HCCIENOBAHUE BIIEKTPOMPOBOJHOCTH PACTBOPOB BEUIECTB, MpOLEcCa IUCCOLMALUN
KHUCIIOT, LIEJOYEN M CoJield (BO3MOXXHO MCIIOJIb30BaHUE BHJIECO MaTEPHUANIOB), MPOBEACHHUE OMNBITOB, HWLIIOCTPUPYIOLIUX
NpU3HAKW MPOTEKaHWs Peakuuil MOHHOTO oOMeHa (00pa3oBaHME OcCalKa, BBIACICHHE Ta3a, 0Opa30BaHHE BOJbI), OIBITOB,



WJUTIOCTPUPYIOIUX TPHUMEPBI OKUCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKLMM (FOpeHHEe, peaKUu Pa3joKeHUs, COSIUHEHU),
pacno3HaBaHHE HEOPraHWYECKHX BELIECTB C MOMOIIBI0 KaU€CTBEHHBIX PEAKLUUN HA MOHBI, PELIEHUE 3KCIEPUMEHTATBHBIX
3aaad.

HemeTtanibl 1 MX cOeANHEHUSA

OO6mas xapakTepucTuKa raaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU OKUCIeHUs. CTpoeHue 1
(M3MYEeCKUEe CBOMCTBA MPOCTHIX BEIIECTB — TajoreHOB. XHMMHYECKHE CBOMCTBA HA MPUMEpE Xjopa (B3aWMOJCHCTBHE C
METajulaMHM, HeMeTalaMH, miesodamu). Xmaoposoaopold. CosigHas KHCIIOTa, XUMHUYECKHE CBOMCTBA, MOJIY4YEHUE,
npuMeHeHue. JlencTBrue XJopa M XJOPOBOJOPOAA HAa OPraHW3M 4YeNIOBeKa. BaXHEeWIne XJIOpUIbl U HUX HAXOXKJCHHUE B
IIPUPOJE.

Ob6mas xapakTepucTika 31eMeHTOB VIA-rpynnbsl. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHHUS.
CrtpoeHne ¥ (QU3NUECKHE CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAA U CEpbl. AJUIOTPOMHBIE MOAU(GUKALNK KUCIOPOJAa U
cepbl. XuMHUUYECKHUE CBOMCTBa cepbl. CepoBOAOPOA, CTPOEHHUE, PUBNYECKHE U XMMHYECKHEe CBOMCTBa. OKCHABI CEPHI Kak
NPEICTABUTENIN KUCIOTHBIX OKCHUI0B. CepHas KUCIIOTa, (PU3HMYECKUE U XUMHUYECKHE CBOMCTBA (OOIIME KaK MPEIACTaBUTENS
KJlacca KUCIIOT U crieliuuieckue). XUMHUUCCKUEC PEAKIIUH, JICKAITUE B OCHOBE MPOMBIIIIICHHOTO CII0c00a MOMyUYeHUs CEPHOU
KucnoThl. [Ipumenenune ceprHoit kuciaoTel. Colid CEpHONM KHUCIOTHI, KAUECTBECHHAA peakius Ha cyibdar-uoH. HaxoxaeHue
cepbl U e¢ COCAMHCHUN B MpUpOJC. XMMUUYCCKOC 3arpsi3HCHHUE OKPYKAIOIICH cpeAbl COCIUHCHHUSIMHU Cepbl (KUCIOTHBIC
JIOK]TH, 3arpsi3HCHUC BO3/IyXa U BOJOEMORB), CITOCOOBI €T0 IMPeIOTBPAIIICHMUS.

O6mias xapakTepucTuka 31eMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTCPHBIC CTCIICHU OKUCIICHUS.
A30T, pacnpocTpaHeHnue B npupoje, pusnyeckue u Xumuyeckue cBoictBa. KpyroBopoT azora B npupojae. AMMHUAK, €ro
¢$u3NUecKre 1 XUMUYECKHE CBOMCTBA, NOJydYeHHE U NpuMeHeHre. Conu aMMOHMS, X (PU3MYECKHE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakiusi Ha MOHBI aMMOHHUSA. A30THasl KUCJIOTa, €€ MOJyYeHHe, (PU3NYECKHE U XUMHUYECKUE
CBOMCTBa (00IIME KaK MPEACTABUTENS Kiacca KUCIOT M cnenuduyeckue). Mcnonp3oBaHne HUTPATOB U COJIEH aMMOHHMS B
KauecTBE MHUHEpaIbHBIX yA0OpeHuH. XHMHUYECKOE 3arps3HEHUE OKpYKaroUed cpeAbl COeIMHEHHUSIMM a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHUE BO3AyXa, MOYBBI W BOAOEMOB). PDocdop, amtoTponHbie Moaudukamuu (ochopa, GuUMUECKUe U
xumuyeckue cporcta. Oxcua docdopa (V) u dochopHas kuciaoTa, PU3MYECKHE U XUMUYECKHE CBOWCTBA, MOJyYEHHUE.
Ucnonb3oBanne (hochaTtoB B Ka4€CTBE MUHEPATBHBIX yI0OPEHHIA.

Oo6mas xapakTepuctika 31eMeHToB [VA-rpynnsl. OcoOeHHOCTH CTPOCHHS aTOMOB, XapaKTE€PHbIE CTENEHH OKUCIICHUS.
VYrnepon, annoTponHeie MOAU(UKALINK, PACHPOCTPAHEHUE B MPUPOAE, PU3NUECKHUE U XUMHUYECKHUE CBOMCTBA. AJcopOuus.
Kpyrosopot yraepoma B mpupoae. Okcuasl yriaepona, ux (u3MUeCKHe U XUMHUYECKHE CBOWCTBA, NCHWCTBHE Ha >KUBBIC



OpraHu3Mbl, MOJYYEHHUE W MNPHUMEHEHHE. DKOJOTMYecKHe NpoOieMbl, CBSi3aHHbIE ¢ OKcuAoM yriaepoaa (IV), runoresza
rJ100aJIbHOrO MOTEIUICHHs KiIMMaTa, MapHUKOBBIA 3P ¢eKT. YroapHas KUCaoTa U €€ CONM, UX (PU3NYECKHE U XMMHUYECKUE
CBOMCTBa, MoJlyueHHEe W npumeHeHue. KauecTBeHHasl peakuusi Ha KapOoHaT-uoHbl. Mcmonb3oBaHue KapOOHATOB B OBITY,
MEULMHE, TPOMBIIIEHHOCTH U CEJIbCKOM XO035HCTBE.

ITepBoHaYa/IbHBIE TIOHATUSA 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHHWAX yriaepoja (MeTaH, 3TaH, 3THJIEH,
alleTUIICH, 3TAHOJ, TIULEPHH, YKCyCHas KucioTa). [IpupoaHbie HCTOUHMKY YTIIEBOAOPOAOB (Yrojb, NPUPOAHBIN ra3, He(Th),
OPOAYKTHI UX nepepaboTku (OEH3UH), UX POJib B OBITY U MPOMBIIUIEHHOCTU. [loHATHE 0 OMOJIOTMYECKH BaXKHBIX BELIECTBAX:
KHUpax, OeNKax, yriaeBojax — U MX pPOJIM B JKM3HHU 4eJNOBEKa. MarepuaibHOe €JUHCTBO OPraHWYECKUX M HEOPTaHMYECKUX
COCAMHEHUN.

Kpemuuii, ero ¢pusnueckue 1 XMMUYECKHUE CBOMCTBA, MOJyYeHHE U TpuMeHeHue. COeMHEHUsI KPEMHUS B MPHUPOJE.
O6mme npencraBneHuss 00 okcuae kpemuus (IV) u kpemuHmeBoit kuciore. CHUIHMKAThI, WX HWCIONB30BaHWE B OBITY, B
MPOMBIIIJIEHHOCTH. BaxkHeillne cTpouTeNnbHbIE MaTepUalbl: KEpaMHKa, CTEKIIO, IIEMEHT, 0eTOoH, xene300eToH. [Ipobnembl
0€30MacHOr0 UCMOJIB30BAHUS CTPOUTENBHBIX MATEPUAJIOB B MOBCETHEBHON KU3HHU.

Xumuueckui IKCnepumennt:

U3y4YeHHE 00pa3OB HEOPTAaHMUCCKUX BCHICCTB, CBOMCTB COJSHOM KHUCIOTHI, IPOBEJACHUEC KAUCCTBCHHBIX PEaKIMil Ha
XJIOPUI-UOHBl U HAONIOJCHHE MPU3HAKOB MX MPOTCKAHUS, OIBITHI, OTpaxkaroliue (PU3MUYCCKUEC U XHMHUUYCCKHE CBOMCTBA
TAJIOTCHOB W WX COCAMHEHUHM (BO3MOXKHO MCIOJB30BAHUC BHUICOMATCPHANIOB), O3HAKOMJICHHE C 0OpaslamMu XJIOPHUIOB
(ramoreHuI0B), O3HAKOMIICHHE C 0o0paslaMu cepbl U €€ COCIMHCHUSIMH (BO3MOKHO HCIOJIb30BaHUE BUICOMATCPUAIIOB),
Ha0IoAeHNE poLecca O0yrauBaHus caxapa Moj AEMCTBUEM KOHUEHTPUPOBAHHON CEPHOM KUCIOTbHI, H3YyUEHNE XMMUYECKHX
CBOWMCTB pa30aBJI€HHOUN CEpHOM KUCIOTHI, IPOBEACHUE KAYECTBEHHOM peakiuu Ha Cyib(paT-uoH U HAOJI0NCHUE MPHU3HaAKa €€
MPOTEKAHUS, O3HAKOMJICHUE C (PU3MUYECKUMHU CBOMCTBAMHU a3oTa, ocdopa U UX COCAUHEHUI (BO3MOMXHO HCIOJb30BAHUE
BHJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (PocopHBIX yaoOpeHul, noayueHrue, cOOMpaHue, paclo3HaBaHHE U U3yUYEHUE
CBOMCTB aMMHaKa, MPOBEACHUE KAUYECTBEHHBIX PEaKUHUi HAa WMOH aMMOHHMS U (QocaT-HOH W H3YUEHUE TNPU3HAKOB HX
NpPOTEKaHUsl, B3aUMOJECHCTBHE KOHLUEHTPUPOBAHHOW A30THOM KHCIOTBI ¢ MeAblo (BO3MOXHO  HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), HM3yUYE€HHE MOJENeld KpUCTAJUIMYECKUX PEMETOK anMasa, rpadura, (QysuiepeHa, O3HAKOMJIEHUE C
IPOLECCOM aACOpPOLMH PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIAEM U YCTPOWCTBOM MPOTHMBOIa3a, MOJIyYEHHE,
coOupaHue, pacrno3HaBaHUE U M3yUEHHE CBOWCTB YIJIEKHCIIOTO ra3a, MpOBEJICHHE KAUECTBEHHBIX PEAaKIMil Ha KapOOHAT W
CUJIMKAT-UOHBl U W3Y4YEHWE MNPHU3HAKOB WX INPOTEKAHMS, O3HAKOMJIEHME C NPOAYKLUMEH CUIMKATHON MPOMBILLIEHHOCTH,
peLIeHre SKCIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxxHel e HeMeTaJJIbl U UX COCIUHEHU.



MeTa/iibl 4 UX COeTUHEHUSA

OO01as xapakTepuCcTHKa XUMHYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUM MX MOJ0KeHus B [lepuoanueckoit cucreme
xumuueckux aneMmeHTtoB JI. U. MenpeneeBa u crTpoeHuss aromoB. CTpoeHHe MeETauioB. Mertamnuyeckas CBA3b U
METAJUIMYECKAsT KPUCTATUINYECKAs PEIIETKA. DNEKTPOXUMUUYECKUN PANl HAPSKCHUH MeTauioB. Du3nueckue u XuMHIECKUE
cBoiicTBa MeTauioB. O0mue cnocoObl NOMy4YeHUss MeTAILIOB. [IoHATHE 0 KOPPO3MH METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIlHATHI
ux 0T Kopposur. CriiaBbl (CTadb, 9yryH, JIOPATIOMHHAN, OpOH3a) B X MPUMEHEHHE B OBITY M IPOMBIIIICHHOCTH.

[Ilenounble MeTasIbl: NoJOKEHUE B Ilepruoanyueckoi cucteMe XxuMudeckux siemeHtoB JI. M. MenaeneeBa, cTpoeHue
WX aTOMOB, HaxOXJAeHHE B Mpupoje. Pu3mdeckue M XUMHUYECKHE CBOWMCTBa (Ha mpuMepe Hatpus W Kamusa). Okcuabl U
TUJIPOKCHUABI HATPUS U Kanus. [[puMeHEeHME MIETOUYHBIX METAIOB U UX COCIUHEHMI.

[IlenouHO3eMeENbHBIE METAIIIIBI MATHUN W KaJIbIIUN: MOJIOKEHUE B Ilepnoandeckoil CuCTeMe XUMHUYECKUX 3JIEMEHTOB /1.
H. MenaeneeBa, CTpOCHUE WX aTOMOB, HAXOKACHUE B NpHpoac. OU3HYECKHE U XMMHYECKHE CBOMCTBA MArHus W KaJbIIMS.
Baxunetine coequHeHUs Kaabliusl (OKCHJI, TUJIPOKCU/T, COJIH). ZKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHS.

AnroMuHUN: nonokeHue B llepuomudeckoin cucrtemMe XxuMuueckux aiiemeHToB . M. MeHpaeneeBa, CTpocHHE aToMma,
HaxOXJICHHE B Mpupojec. PU3HUYCCKUEe U XUMUUYECKUE CBOMCTBA amtoMuHUSI. AM(OTEepHbIe CBOMCTBA OKCHAA U THAPOKCHIA
AJTFOMUHUSL.

Kenezo: nonoxkenue B Ilepmomumueckoil cucremMe XxuMuueckux djaeMeHTOB [[. M. MeHueneeBa, CTpOCHHE aToMma,
HaxOXXKJICHHUE B MpHpojae. Pu3nuecKue 1 XUMUUECKHE CBOHCTBa *eje3a. OKCuabl, THAPOKCUABI U cofin kene3a (1) u xenesa
(IIT), mx cocTas, CBOMCTBA U MOJYyYECHUE.

Xumuueckuii IKCnepumennt:

O3HaKOMJIEHHE C o0pasllaMu METaUIOB M CIUIABOB, X (PU3NUYECKUMHU CBOWCTBAMH, U3YUEHUE PE3YJbTATOB KOPPO3UU
METAJIJIOB (BO3MOXHO MCHOJIb30BAaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEN B3aMMOJICUCTBUS OKCHAA KaJbI[US U HATPUS C
BOJIOM (BO3MOXHO MCMOJIb30BAHUE BUIEOMATEPUANIOB), UCCIEAOBAHNUE CBOUCTB KECTKOM BOJBI, MpOIiecca TOPEHUS JKelle3a B
Kuciaopoae (BO3MOKHO HCIONIb30BAHUE BUIACOMATEPHUATIOB), MPU3HAKOB MPOTEKAHUS KAYECTBCHHBIX PEAKIIMA Ha WOHBI:
MarHusi, Kajablusi, aqroMuHUs, UuHKa, xkeneza (1) u xemeza (II1), menu (11), HaGnroaeHHEe W OMHMCAHWE MPOIECCOB
OKpalllMBaHMs [JIAMCHN MOHAMM HATPHS, Kalus M Kanbllus (BO3MOXKHO HMCIOJB30BAHHE BHJICOMATEPUAIIOB), HCCIIECIOBAHUE
aM(OTEpHBIX CBOWCTB THAPOKCHAA ATIOMHHUS M THAPOKCHAA IIMHKA, PEIICHHE SKCICPUMEHTAJBHBIX 3aJa4 MO TeME
«BaxkHelnme MeTauibl ¥ UX COSTUHEHUSY.



XHMUA U OKpY:KamoLIas cpeaa

BemectBa 1 Matepuansl B MOBCEJHEBHOM >KM3HU 4esloBeKa. be3zomacHoe HCIONb30BAaHUE BEIIECTB M XHMMHUECKUX
peakuuii B ObITy. [lepBas MOMOIb MPY XUMHUYECKUX 0XKOTax U OTPABICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYKarolenh cpelbl (ImpeaenbHas JOoNmycTUMas KOHUEHTpauus Bewlects, nanee — I1JIK).
Ponb xumMun B perieHnn 5KOJIOrHYECKUX MpoOeMm.

Xumuueckuii IKCREPUMEHM:

u3y4eHue o0pa3loB MaTepuanoB (CTEKIIO, CIIJIaBbl METAJUIOB, OJIMMEPHbIE MaTEPHUAIIBI).

Mescnpeomemmusie cea3u

Peanuzanus MEXNpPEAMETHBIX CBA3€H NMPU M3yHYEHHHM XMMHUHU B 9 Kijacce OCYLIECTBIISIETCS Uepe3 MCIOJIb30BAHME Kak
OOLIMX €CTECTBEHHO-HAYYHBIX TMOHSATHM, TaK M TOHSATHH, SBISIOIIUXCS CHUCTEMHBIMU JJIi OTHAENBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [UKJIA.

OO6miue ecTeCTBCHHO-HAYYHbIC MOHATHUSA: HAYUYHBIN (hakT, TUMOTE3a, 3aKOH, TCOPUs, aHANIU3, CUHTE3, KilaccuduKalus,
NEPUOTUYHOCTh, HAOIIOJICHUE, JKCICPUMEHT, MOJCIUPOBAHUC, H3MEPCHHUE, MOJCNb, SBJICHHC, MapHUKOBBIN 3dQeKT,
TEXHOJIOTHS, MATEPHUAIIBI.

dusnka: Marepusa, aTroM, 3JIEKTPOH, INPOTOH, HEWUTPOH, HOH, HYKJIHWJ, HW30TOIbl, PAJIHOAKTUBHOCTH, MOJIEKYJIA,
ANEKTPUUCCKUIN 3apsiji, TPOBOJHUKU, TOJYIPOBOIHUKU, AUICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHHE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs PEIIETKA, CIIJIaBbl, (PU3MUECKUE BETUUUHBI, €IMHHLIBI
U3MEPEHHUSI, KOCMHUYECKOE MPOCTPAHCTBRO, MIAHETHI, 3BE3/bI, CONHIIE.

buonoruda: ¢otocuHTe3, AbIXxaHWEe, OWocdepa, SKOCHCTEMA, MHUHEPATBHBIE YAOOPEHMS, MHUKPOIIEMEHTHI,
MaKpO3JIEMEHTbI, TUTATEIbHBIE BELLIECTBA.

I'eorpadus: arMmocdepa, ruapocdepa, MUHEpaAbl, TOPHbIE MOPOAbI, MOJE3HBbIE HCKOMAEMbIC, TOTUIMBO, BOJHBIC

pECypCBhIL.



NIIAHUPYEMBIE PE3YJIBTATHBI OCBOEHHUA ITPOI'PAMMBI ITO XUMHWHU HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUHHOCTHBLIE PE3YJIBTATHBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOTO OOIIETO OOpa3OBaHHUs JOCTUTANOTCS B XOJA€ OOyUeHMs
XUMUAA B €JUHCTBE Y4eOHOW M BOCHHUTATEIbHOW NESITENHbHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMH POCCUHUCKUMU
COLIMOKYJILTYPHBIMU M TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMH, IIPUHITHIMUA B OOIIECTBE MPABIIIAMA U HOPMaMU TIOBEICHHS
¥ CIIOCOOCTBYIOT MPOIIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS M COIUATM3AIMHA 00YUaIONUXC.

JIM4HOCTHBIE PE3yJIbTAaThl OTPAXAIOT TOTOBHOCTH OOYYAIOMIMXCA PYKOBOJACTBOBATHCS CHCTEMOW MO3UTHBHBIX
LIEHHOCTHBIX OPUEHTALIMI U PACILIMPEHUE OIbITA IEITEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoTHYECKOT0 BOCTIMTAHUSA:

LIEHHOCTHOTO OTHOUIEHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHYECKOMY W HAYYHOMY HACIECAUI0, NTOHUMAaHUs
3HAYCHHUS XMUMHUYECKOW HAyKW B KU3HH COBPEMEHHOTO OOINECTBa, CIOCOOHOCTH BIAaAETh JOCTOBEPHOW WH(OOpMAaIuen o
NEPEJOBBIX JOCTHKEHHUSAX U OTKPBITHUSX MUPOBONM M OTEUECTBEHHOM XUMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPONCTBE MHpa U OOIIECTBA;

2) rpaskaaHCKOr0 BOCIIUTAHUSA:

IIPEACTABICHUS O COLUAIIBHBIX HOPMAax U NPaBUJIaX MEXKIMYHOCTHBIX OTHOIICHHWH B KOJUIEKTHBE, KOMMYHUKAaTUBHOMN
KOMIICTCHTHOCTH B OOIIICCTBCHHO IIOJIC3HOU, YUCOHOMCCIICOBATEIbCKOM, TBOPUCCKOM W JIPYTUX BHUAAX JCSITCIIBHOCTH,
TOTOBHOCTH K pa3HOOOPa3HO COBMECTHOM ESITEIbHOCTH TPHU BHITIOJIHCHUU YUCOHBIX, IO3HABATCIBHBIX 3a7a4, BHINOTHCHUH
XUMUAYECKUX JKCIEPUMEHTOB, CO3JaHUM Y4YEOHBIX MPOEKTOB, CTPEMJICHMS K B3aMMOMOHUMAHWIO M B3aUMOIIOMONIIM B
MpoIEcce ATON yUEeOHOUM NeITeNbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBENCHUE U MOCTYIIKU CBOUX TOBAPHUILICH € MO3UIIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHUS TTOCHEACTBUI MTOCTYIIKOB;

3) HEHHOCTHU HAYYHOT'0 NO3HAHUSA:

MHPOBO33PEHYECKUE MPEACTABICHUSI O BEIIECTBE U XUMUUYECKON PEaKIUU, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKW U COCTABIISIIOLIME OCHOBY ISl TOHUMAHUSI CYIIHOCTH HAy4YHOM KapTHHBI MHUpa, MPEACTaBJICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3AUMOCBS3SIX YEJIOBEKA C MPUPOJHON CPEAOM, O POJIM XUMHUH B TO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATENbHBIE MOTHBBI, HAMPABICHHBIE HA IMMOJTY4YE€HHE HOBBIX 3HAHWUW IO XUMHUHU, HEOOXOIUMBIE ISl OOBSCHEHUS
Ha0II0AAEMBIX TPOIECCOB W SBJICHUN, TO3HABATEIHHOW, WH()OPMAITMOHHOW W YWUTATEIHCKOH KYyJIBTYPHl, B TOM YHCIE



HaBBIKOB CaMOCTOSTEIbHON padOThl ¢ YYEOHBIMM TEKCTaMH, CIPABOYHOM JIUTEPATYpO, AOCTYHNHBIMH TEXHUYECKUMH
cpencTBaMu UH(POPMALHMOHHBIX TEXHOJOTUI;

HUHTEPEC K 00YUEHHUIO U MO3HAHUIO, THO03HATENBHOCTD, TOTOBHOCTh U CIOCOOHOCTH K CAaMOOOPa30BaHUI0, MPOEKTHOHN U
MCCIIEI0BATENbCKON AeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HaNpaBI€HHOCTH U YPOBHSA 00y4YEHUs B JabHEMIIEM;

4) popmupoBaHus KyJbTYPHI 310POBbSI:

OCO3HaHHWe LIEHHOCTH KU3HH, OTBETCTBEHHOI0 OTHOILEHUS K CBOEMY 370POBbIO, YCTAHOBKHM Ha 37J0POBBIN 00pa3 xU3HHU,
OCO3HAaHWE TIOCIEICTBUH M HENPUATHE BPEIHBIX MNPUBbIUEK (YMOTPEOJIEHUS aJIKOTOJs, HAPKOTHUKOB, KYypeHHs),
HEOOXOAMMOCTH COONIOICHUSI TPABHII O€30MAaCHOCTH MPU OOpaIEHNH ¢ XUMHUYECKMMHU BEIECTBAMH B OBITY M peaTbHOU
KU3HH;

S) Tpy10BOr0 BOCIIMTAHMS:

UHTEPEC K MPAKTHUYECKOMY HM3YyHEHHI0 mpodeccuid M TpyJa pas3iu4HOTO ponad, YBaXKEHHE K TPyAy M pe3yibTaraMm
TPYJOBOW JESATENHOCTH, B TOM 4HCIE€ Ha OCHOBE NPUMEHEHHWS MPEIMETHBIX 3HAHWU MO XHMMHH, OCO3HAHHBIA BBIOOD
UHAVUBUYABEHON TPAaeKTOPUM TPOJOJIKEHUS 00pa3oBaHUS C YYETOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XHUMUH,
OOLIECTBEHHBIX HHTEPECOB M NOTPEOHOCTEM, YCHEIIHON NpOo(PecCHOHAIBHON ACATENBHOCTH U Pa3BUTUS HEOOXOIAMMBIX
YMEHUIA, TOTOBHOCTB a/IalITHPOBATHCA B IIPO(ECCHOHATIBHOM cpeie;

6) 3K0JI0rH4eCcKOro BOCIMTAHUA:

9KOJIOTHYECKHU Ierecoo0pa3Hoe OTHOUICHHE K IIPUPOJIe KaK UCTOYHUKY JKU3HU Ha 3eMile, OCHOBE €€ CYIIECTBOBAHHS,
IIOHUMaHHUE [IEHHOCTHU 3/I0POBOTO U 0€30I1acCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K COOCTBEHHOMY (pHU3HUECKOMY
U MICUXUYECKOMY 3J0POBBIO, OCO3HAHNE LEHHOCTH COOJIOIEHN MPaBU O€30MaCHOr0 MOBEACHUS PH padoTe C BEIIECTBAMM,
a TaKXe B CUTYaLMIX, YTPOXKAOIINX 310POBBIO U )KU3HU JIOAEH;

COCOOHOCTH MPUMEHSTh 3HAHMS, OJyYaeMble TPU U3YUEHUH XUMUH, [T PELLISHHS 3a]1a4, CBA3aHHBIX C OKPY KarolIen
MPUPOTHOM CpeOi, sl TOBBILUEHHUST YPOBHSI 3KOJOTHYECKOU KYJIbTYPbl, OCO3HAHUS II100aJbHOT0 XapaKTepa 3KOJIOTHUECKUX
MpoOJIEM U MyTEH UX PELISHHS MOCPEICTBOM METOAOB XUMHH, SKOJIOTHYECKOr0 MBIILIEHUS, YMEHUS PYKOBOJACTBOBATHCA UM
B ITO3HABATEJILHON, KOMMYHUKAaTUBHOW U COLMAJIBHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATbDI

B cocraBe MeranmpeaMeTHBIX PE3yNbTAaTOB BBHIACIAIOT 3HA4YKMMble U1 (DOPMHPOBAHHUS MHUPOBO33PEHHS OOIEHAYYHBIS
HNOHATHA (3aKOH, TEOPUSL, MPUHIUII, TUIIOTE3a, (PAKT, CUCTEMA, IPOLECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE UCHOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX Y4eOHBIX MpeaMeTax M TMO3BOJIAIOT Ha OCHOBE 3HAHUM U3 3TUX MpeaMeToB (HOpMHpOBAThH
NpeICTaBlICHHEe O IIEJIOCTHOW HAyYyHOM KapTHHE MHUpPA, W YHHUBEpCcajbHble yueOHbIE JACHCTBHs (IIO3HABATEJIbHBIC,



KOMMYHUKATUBHBIE, PEryJSATHUBHBIE), KOTOpbie O0ECHEYUBAOT (POPMHUPOBAHUE TOTOBHOCTU K CAMOCTOSITEIIBHOMY
MJIAHMPOBAHUIO U OCYILIECTBICHUIO YUEOHOU A TETLHOCTH.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHBIE YUeOHbIe AeiicTBUA

ba3oBble Jiornueckue 1eMcTBHA:

YMEHHUS HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHWH 3HAHWH: PACKPBIBATH CMBICT XMMHUYECKHUX
MOHATUN (BBIACTATh MX XapaKTepHbIE MPW3HAKH, YCTAaHABJIMBATh B3aUMOCBS3b C JIPYTMMH TOHSTHSMH), HCIOJb30BaTh
MOHATHS 11 OOBSCHEHWS OTASIABHBIX (DAKTOB M SBJICHHWH, BBHIOMpATh OCHOBAaHWUA W KPUTEPHUHU I KjaccHpHUKAIN
XUMHUYECKUX BCIISCTB M XHUMHYECKUX PEaKIHH, YCTaHABIMBATh NPUYMHHO-CICACTBEHHBIC CBS3M MEKIYy OOBEKTaMH
W3YUYCHHUSI, CTPOUTD JIOTUYECKHUE PACCYKAEHUS (MHAYKTUBHbIC, I€IYKTUBHBIE, 10 aHAJIOTMH ), /IeJ1aTh BHIBOJIbI U 3AKITIOUEHUS;

YMEHUE MPUMEHATh B MPOIECCE MO3HAHUS MOHATUA (MPEAMETHBIE U METaNpEeIMETHbIE), CAMBOJIUYECKUE (3HAKOBBIC)
MOJICNTA, HMCTOJb3YyEeMble B XWMHH, TPEOOPa30BHIBATH IIHPOKO TNMPUMEHSEMbIC B XHMHH MOJEJIbHBIC TPE/ICTaBICHUS —
XUMUYECKUU 3HAK (CHMBOJ 3JIEMEHTA), XuMudeckas GopMmylia ¥ ypaBHEHHE XUMHUYECKOU PEAKIUN — MPU PEIICHUH yIeOHO-
MO3HABATEIBHBIX 3a/1a4, C YUETOM ITHUX MOJICTBHBIX MPEACTABICHUN BBISIBIATh U XapaKTEPU30BaATh CYIICCTBEHHBIE IPU3HAKU
HU3y4aeMblX OOBCKTOB — XHMHUYCCKHX BCIICCTB M XUMHUYECKHUX PCEaKIMi, BBIABIATH OOIIHME 3aKOHOMCPHOCTU, MPUUYUHHO-
CJICJICTBCHHBIC CBSA3U U MPOTUBOPCYHS B M3YUaCMBIX IIPOIIECCAX U SIBICHUSIX.

Ba3oBble ucciienoBarTe/bCcKue JeHCTBUSA:

YMCHHUE HCIIOJIb30BaTh MOCTABJICHHBIC BOIPOCH B KaUE€CTBE MHCTPYMCHTA ITO3HAHUS, a TAK)KE B KQUCCTBE OCHOBBI JIJIA
(hopMUpOBaHUs TUIIOTE3HI IO MPOBEPKE NPABHILHOCTH BHICKA3BIBAEMBIX CYIKICHUI;

npHOOpPETEHNE OMBITa TO TUTAHMPOBAHWIO, OPTaHU3ANMH W TPOBEACHUIO YUYEHUYECKUX DKCIEPUMEHTOB, YMCHHE
HaOJII0/1aTh 32 XOJ0M MpOoliecca, CaMOCTOSITEILHO MPOTHO3UPOBATH €ro pe3ynbTaT, (hopMynIupoBaTh 00OOIIEHUS U BLIBObI
o pe3ybTaTaM MPOBEIEHHOTO OMbITA, UCCIAEAOBAHMUS, COCTABIISTL OTUET O MPOJICJIaHHOU padoTe.

Pabora ¢ unpopmanmeii:

YMEHUE BbIOUpATh, aHATU3UPOBATh U WHTEPNPETUPOBATH UHGOPMALIUIO Pa3IUUYHbIX BUIOB U (POPM NpPEACTaBICHUS,
MOIY4YaeMyH0 W3 Pa3HbIX UCTOYHUKOB (HAYUHO-TIOMYJISIpHAS TUTEpaTypa XUMHUYECKOrO COJIEpkaHUs, CIPaBOUYHbIE MOCOOUS,
pecypcel UHTEpHETA), KPUTUUECKU OLICHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(DOPMAIIHIO;

yMEHHE TIPUMEHSTH Pa3IMIHBIC METOABI U 3aMPOCHI IIPH MOUCKE ¥ 0TOOpe MH(POPMAIIMH U COOTBETCTBYIOUINX JTaHHBIX,
HEOOXOIMMBIX JIJIs BHIIIOJIHEHHS YUCOHBIX 1 TO3HABATEIBHBIX 3a/1a4 ONPEACIEHHOTO THIIA, TPHOOPETEHUE OMNbITa B 001aCTH
HCIIOJB30BaHUA HH()OPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJQJACHHE KYJBTYPOHl AKTHBHOTO HCIIOIB30BAHUS
Pa3TUYHBIX TOMCKOBBIX CHUCTEM, CaMOCTOSATEIHLHO BHIOMpATh ONTHUMAIBHYIO (OpMY MpencTaBieHUss WHOpMauu u



WJUTIOCTPUPOBATh pPEIIacMble 3aJadydl HECIOXKHBIMH CXeMaMH, AuarpaMmamu, JIpyrumMu ¢opmamu rpaduku U HX
KOMOWHAIIUSIMMU;

YMEHUE HCMOJIb30BATh U AHAIM3UPOBATh B MPOLIECCE YUEOHOU M HUCCIIENOBATENLCKON NEATebHOCTH UH(POPMALUIO O
BJIMSIHUU TTPOMBILLJIEHHOCTH, CETLCKOTO X0351UCTBA U TPAHCIIOPTA HA COCTOSHUE OKPYIKAIOUIEH IPUPOTHON CPEIbI.

KoMMyHMKaTHBHBbIE YHHBEpPCAJIbHBbIE Y4eOHbIE NeHCTBUSA:

yYMEHUS 33/1aBaTh BOMPOCHI (B XO/€ auanora u (Win) AUCKYCCHH) MO CYIIECTBY 00CYKAaeMON TEMBbI, (POPMYIHPOBATH
CBOU MPE/IOKECHUSI OTHOCUTENBHO BBIIOJHEHUS TPEAJIOKEHHON 3a/1a4H;

YMEHUSI NPEACTABIATh MOJIYYCHHBIE PE3YyJbTaThl MMO3HABATENbHON JEATEIbHOCTH B YCTHBIX U MUCHbMEHHBIX TEKCTaX;
7ienaTh TPE3EHTAIUI0 PEe3YyJIbTATOB BBITIOJHEHUSI XHUMHYECKOTO HKCIEepuMEHTa (1a00opaTOpPHOTO OIMbITa, J1a00paTOpPHON
paboTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MIPOSKTA);

YMEHUS Yy4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM TIO3HABATENHLHOW M HCCIEI0BATEIHCKOMN
NEATEIBHOCTH TPU PEIICHWM BO3HUKAIONIMX MNpoOJIeM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB M COIVIACOBAHMS MO3UIMN
(oOcyxnieHus, 0OMEH MHCHHUSMH, «MO3TOBBIC IITYPMbD», KOOPJAUHAIINS COBMECTHBIX JCHCTBUIA, ONpE/CICHHE KPUTCPUCB TI0
OIICHKE KaueCTBA BBIIIOJIHCHHOU pabOThI U IpyTHUE).

PeryasiTuBHbIE YHHBepCaJbHble Y4eOHbIe JelCTBUS:

YMCHHUEC CaMOCTOSITEIIBHO OMNPEACNsTh IEIU JeATCIBHOCTH, IUIAHUPOBATh, OCYIICCTBIATH, KOHTPOIMPOBATH U TIPH
HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JICATCIBHOCTH, BHIOMpATh Hambosee 3(ppeKkTUBHBIC CIOCOOB! PElICHUS YUYCOHBIX U
MO3HABATEJbHBIX 33/1a4, CAMOCTOATENIBHO COCTABJIAThL WM KOPPEKTUPOBAThL MPEAJIOKEHHBIM alropuTM ACUCTBHM mOpu
BBITIOJTHEHHUH 3aJaHuM ¢ y4ETOM MOJYyYEHUS] HOBLIX 3HAHUM 00 M3yuyaeMbIX OOBEKTaX — BELIECTBaX U PEAKIIUSAX, OLICHUBATD
COOTBETCTBHE [MOJYYEHHOTO pe3yibTaTa 3asBICHHOM LEIM, YMEHHE HCIOJb30BATh W AHAJIU3UPOBATH KOHTEKCTHI,
MpeAJIaraéMble B YCJIOBUM 3aJaHUM.

HPEJMETHBIE PE3YJIBTATDBI

B coctaBe mnpenMeTHBIX pPE3YIABTATOB 110 OCBOCHHUIO OO0S3aTEIBHOTO COJEPXKAHMS, YCTAHOBJIEHHOTO JaHHOU
dbenepanpHOl pabodeil MpPOrpaMMoOl, BBLACHSIOT: OCBOEHHBIE OOYUYaOUIMMHUCS HAy4YHbIE€ 3HAHUS, YMEHUS U CHOCOOBI
NENCTBUHN, criemU(PUIeCKUue ISl TPEAMETHOW 00JIacTH «XUMUS», BUIBI JACSITEIBHOCTH IO MOJTYYEHHIO HOBOTO 3HAHUS, €TO
WHTEPIPETAINH, TPEOOPA30BAHUIO U PUMEHEHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITHSX.

K xonmy oOydenus B 9 kiacce mpeIMeTHbIE PE3YIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaXXaTh CHOPMHUPOBAHHOCTD Y
o0yJarommMxcs YMEHU:



* PACKPBIBATH CMBICH OCHOBHBIX XMMUYECKUX MOHSATUN: XUMUYECKUU AJEMEHT, aTOM, MOJIEKYyja, UOH, KAaTUOH, aHUOH,
MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTh, AJIEKTPOOTPULIATENILHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKast
peakius, XUMHYECKasl CBs3b, TEIJIOBOM 3(PGdeKT peakuuud, MoJjib, MOJSAPHBIM 00BEM, PacTBOp, SJAEKTPOJIUTHI,
HEIJIEKTPOJUTHI, DBJEKTPOJUTHUECKAsT AUCCOIMAlMS, PEAKIMH HWOHHOrO OOMEHa, KaTajau3aTop, XHMHYECKOe
paBHOBECHE, OOpaTUMble U HEOOpPATUMbIC PEAKIIMH, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKLMHU, OKUCIUTEND,
BOCCTAHOBHUTENb, OKUCICHHE W BOCCTAHOBIICHUE, AJIOTPONUS, aM(POTEPHOCTh, XMMHUYECKasi CBsA3b (KOBaJICHTHAS,
HWOHHAsl, METaJUIMYECKasi), KPUCTAIMYECKAas pEelETKa, KOPPO3UsS METAUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOU
peakuu, npeaeapHo gonycrumMas konuenTpamusa [1/IK Bemectsa;

* WIUTKOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUN U NPUMEHSATH 3TH MOHATHS IPU OMUCAHUU BELIECTB U
UX MIPEBPALCHHM;

* ICTIONIb30BAaTh XUMUYECKYI0 CHMBOJIMKY JUISI COCTABIICHUS (DOPMYJT BEMIECTB U YPABHEHNH XUMHUYECKHX PEAKIIHIA;

* OMPENICNATh BAJIEHTHOCTh M CTEMEHb OKUCIEHUS XUMHYECKHUX HJIEMEHTOB B COCIMHECHMSX Pa3IM4YHOrO COCTaBa,
NPUHAJISKHOCTh BEIIECTB K OMNPENCIEHHOMY KJIAacCy COCAMHEHUN 1o QopMynaM, BUJ XUMUYECKOU CBS3U
(KoBaJicHTHAs, HOHHAS, METATMYECCKAsA) B HCOPTAHUYCCKUX COCTUHCHHUAX, 3aps/l MOHA MO0 XUMHUYECKON QopMmyiie,
XapakTep cpelbl B BOJHBIX pacTBOPAX HEOPTAHUYECKUX COCTUHEHHM, TUII KPUCTAININYECKOU PEMIETKH KOHKPETHOTO
BEIIIECTBA;

e packpeiBaTh cMbIci Ilepuomnueckoro 3akoHa [I. M. MeHeneeBa U JEMOHCTPUPOBATh €T0 MTOHUMAHUE: OIUCHIBATh H
XapaxkTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanyueckoil cuCTeMbl XUMHUYECKUX JJICMCHTOB: pa3iiuyaTh TOHSITHS
«rnaBHas noarpynna (A-rpynna)» u «nodounas noarpymnna (b-rpynna)», Majnbie U OOJbLINE NEPUObl, COOTHOCUTD
0003HaYEHUs, KOTOPbIE UMEIOTCS B MEPUOAUUECKON TabJMIIEe, C YUCIOBLIMU XapPAKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB MW 3apsij sA/pa, OOIIee YKUCIO 3JAECKTPOHOB U paclpeeleHue UX MO AJAECKTPOHHBIM
CH0sIM), OOBSICHSITH O0IIME 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB AJIEMEHTOB U UX COCIUHEHUMN B Mpejenax MajbixX
MEePUOIOB U TJIABHBIX MOATPYIII ¢ YYETOM CTPOSHHUS KX aTOMOB;

* KJTACCU(PUIIUPOBATh XUMHUYECKUE 3JIEMEHThI, HEOPraHUYECKUE BELIESCTBA, XUMHUUYECKHUE PEeaKUUU (IO YUCTY U COCTaBy
YYaCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(MQPEKTY, M0 U3MEHEHUIO CTENEHEH OKUCIEHUS XUMUYECKHX
3JIEMEHTOB);

e XapaKTepU30BaTh (OMUCHIBATH) OOIIME M CHNEIU(PUIECKHUE XUMHUYECKHE CBOWCTBA MPOCTHIX M CIIOKHBIX BEIIECTB,
MOATBEPXkKAasi OMUCAHUE MPUMEpPAMU MOJEKYJISPHBIX M MOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XHUMWYECKHX
peaKLnii;



* COCTABJISATh YPABHEHUS HJIEKTPOJMTHUECKON UCCOLMAIIMU KHUCJIOT, LIEJo4Yed W COojIel, TMOJHBIE W COKpall€HHBIC
YpaBHEHUSI peaklUid HMOHHOTO OOMEHA, YpaBHEHUS pPEaklMil, MOATBEPKAAIOIIUX CYIIECTBOBAHWE T€HETHYECKOU
CBSI3U MEXK]y BEILIECTBAMHU PA3JIMUHbBIX KJIACCOB;

e PACKPBIBATH CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEACTBOM COCTABJICHHUS 3JIEKTPOHHOTO
OanaHca ATUX peaKInii;

e IPOTHO3UPOBATH CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOCHHUS, BO3MOKHOCTH MPOTEKAHUS XUMHYECKUX
MPEBPAILCHUI B pa3IUYHbIX YCIOBUSX;

 BEIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYKO MacChbl BEIIECTB, MACCOBYIO JOJIF0 XMMHUYECKOTO 3JIEMEHTA
o (hopMmyJie COeTUHEHHS, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHUIECKOU
peakuuu;

e COOMIONATh TPAaBWJIA TIONB30BAHUA XUMWYECKONW MOCYA0oM W 1abOpaTOpHBIM OOOpYyAOBaHHMEM, a TaKXKe MpaBHIiIa
oOpanieHus ¢ BEIIECTBAMHA B COOTBETCTBUM C UHCTPYKITUSAMH TI0 BBITTOJIHEHHIO JTAOOPATOPHBIX XMMUYECKHUX OTBITOB
MO MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO Ta3a);

e IPOBOJUTH PCAKIINH, MOATBEPKIAIONINE KAUCCTBCHHBIA COCTaB Pa3IMUHBIX BEIICCTB: PACIMO3HABATH OIBITHBIM ITyTEM
XJIOpHI-, OPOMHU/I-, HOIUI-, KapOOHAT-, hocdat-, CUIUKAT-, CyJIb(aT-, THAPOKCHI-HOHBI, KATHOHBl AMMOHUS U MOHBI
M3YYCHHBIX MCTAJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HCOPTAHUUCCKUX BEIICCTB;

e IPUMCHATH OCHOBHBIC OICpaIliy MBICIUTCIBHON JCSATCIBHOCTH — aHalu3 M CHHTE3, CpaBHCHHUE, 000OIlcHuE,
CUCTEMATHU3AIINIO, BBISBICHUC MPUYUHHO-CIICICTBCHHBIX CBS3CH — ISl U3YUCHUSI CBOMCTB BCHICCTB M XMMHYECKUX
peakiui, eCTeCTBEHHO-HAYYHBIE METOAbl MO3HAHWUS — HAOMIOJEHUE, U3MEpPEHUE, MOJEIUPOBAHUE, IKCIECPUMEHT
(peasIbHBIN 1 MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHE

KoanvecTBo Yacos

1)
Jl'j;-l'l HaumeHoBaHue pa3aesioB M TeM NPOrpaMMbl Beero KoHTpo1bHbBIE IpakTH4ecKme
padoThI padoTnI
Pasnen 1. BemecTBo 1 XUMH4YecKHe peakuu
1.1{IloBTOpeHME U yrioyOneHne 3HAaHUH OCHOBHBIX Pa3JIeNloB Kypca § Kilacca 5 1
1.2|OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKIIUI 4
1.3 | DnexTponuTudeckas AuccolMalns. XUMHYECKUE peaKkIlii B pacTBOpax 8 1 1
Wtoro no pazneny 17
Paspnen 2. HemeTanael 1 NX coeMHEHUS
2.1|O0mmas xapakTepucTHKa XUMHUUeCKUX eMeHToB VIIA-rpynmel. ["anorenst 4 1
29 O61as XxapakTepucTHKa XUMUYecknX deMeHToB VIA-rpynmel. Cepa u e€ 5
COEIMHEHUS
23 Oob1as XapakTepucTHKa XUMHUYECKHX dIeMeHTOB VA-rpynmsl. A3oT, pocdop u 7 1
UX COCIMHEHUS
24 Obmas XapaKTepHCTHKa XHMUIECKHX IEMEHTOB IVA-rpynmel. Yraepon n 8 1 5
KPEMHMH M UX COCTUHEHUS
Wtoro no pazneny 25
Pazgen 3. Merasibl M HX cOeJHHEHUS
3.1|O01mue cBoiicTBa METAILIOB 4
3.2 |BacxxHeHNIHe MeTalIbl H UX COeTUHEHHS 16 1 2
Wtoro no pazneny 20
Pazgen 4. Xumus u okpyxarwouas cpeaa
4.1|BeniectBa 1 MaTepHalbl B )KU3HH YeIOBEKa 3
Wtoro no pazneny 3
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MNPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS OCHOBHOU
OBPA3OBATEJBHOH ITIPOT'PAMMBbI

Ko .

I olll;e AeMOTo IIpoBepsiemble npeaMeTHBIE Pe3yJabLTATHI OCBOEHUSI OCHOBHOIT
pobep o0pa3oBaTebHOIT MPOrpaMMbl OCHOBHOT0 0011ero 00pa3oBaHus

pe3yJbTara

1 [To Teme: «BemiecTBo M XUMHUECKasl PEAKIIUD)

pacKkpbelBaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHSATHH: pacTBOp,
INIEKTPONUTEI, HEMTEKTPOIUTHI, EKTPOIUTHUECKAs JUCCOLMALNS,
peaKkIMi MOHHOTO OOMeHa, KaTalu3aTop, XUMHUECKOe paBHOBECHE,
obOpaTHMbIe " HeoOpaTUMBbIe peaxIym,
1.1 OKHCITHTEIBLHOBOCCTAHOBUTENBHBIE peaKxIyi, OKHCITHTEND,
BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBIIEHHE, aJIOTPOINS,
aMpOTepHOCTh,  XUMHYECKass  CBA3b  (KOBaJEHTHAas, HWOHHad,
MeTaJuli4eckas), KpUCTaJUIMYeckass peléTka, CIUIaBbl, CKOPOCTh
XMMHYECKOH peakinu

WINTIOCTPUPOBATEL B3aMMOCBA3b OCHOBHBIX XUMHYCECKHUX TMOHATHH H

1.2 .
IIPUMCEHATH 5TH IOHATHUSA ITPHU OIIMCAHWHN BCIICCTB M UX MIPEBPAIICHUHN

COCTABIIATH YPAaBHEHHUS DSIEKTPOIUTHUECKOH AMCCOLMAIMHN KHCIOT,
1.3 LIeJIOYe M COJIeH, TOJIHBIE M COKpAalIEHHBIE YPAaBHEHMs pPEaKLUi
MOHHOTo oOMeHa

PACKpPBIBATL CYIIHOCTH OKHCIHUTCIBHO-BOCCTAHOBHUTCIIBHBIX pCaKHI/Iﬁ

1.4 MTOCPEICTBOM COCTABJIEHUS SJEKTPOHHOTO OajlaHca ITHX peakLui
1.5 MPOBOJUTH Pacu&Thl O YPAaBHEHUIO XUMHUECKOH peakliuu
) Ilo Temam: «Hemeramnbl M WX coeAMHEHUs» W «MeTammel U HMX
COEAMHEHUS»
XapaKTepHU30BaTh (ONMHUCHIBATh) OOIINE U cIEpUISCKHE XUMHUUECKIE
71 CBOMCTBa TPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPXJAas OIMCAaHUE

IIpUMEpPaMU MOJICKYIIIPHBIX U HOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIITHUX
XUMHUYICCKHUX pCaKHHﬁ

2.2 COCTAaBJIATh YPABHCHHUA pCaKHHﬁ, TIOATBCPKAAOIINX CYIIECTBOBAHNC




TeHETHYECKOH CBA3H MCEXKAY BEIICCTBAMH PA3JIHMIHBIX KJIdCCOB

23

IIPpOTHO3UPOBATH CBOMCTBa BEIICCTB B 3aBUCUMOCTH OT HUX CTPOCHMHA,
BO3MOXHOCTH TIPOTEKaHHUA XHUMHYCCKUX HpCBpaH_[CHI/Iﬁ B PA3JIMIHBIX
YCIIOBHUAX

2.4

cllefoBaTh TpaBMJaM IIONB30OBaHUS XMMHYECKOH mocymoil U
nabopaTOpHBIM OOOPYAOBAaHMEM, a TakKe TpaBWIaM OOpaleHHs ¢
BEIIECTBAMH B COOTBETCTBMM C HWHCTPYKUMSMH IO BBITIOJIHEHHIO
Ta0OpaTOPHBIX XUMHUYECKHX OIBITOB 1O TOTYHYEHHIO M COOMPaHUIO
ra3o00pa3HbIX BEIIECTB (aAMMHaKa M YIJIEKHCIIOro rasa)

2.5

MPOBOANTh PEAaKUWH, TOATBEPKAAIOIINE KAYSCTBEHHBIH COCTaB
Pa3TUYHBIX BELIECTB: pPACIO3HABATH OINBITHBIM IYTEM XJIOPHA-,
Opomuna, wuoamna, kapOoHaT, ¢ocdaT, cuIHMKaT, cyibdart,
THIPOKCHANOHEI, KATHOHBI aMMOHHS, MOHBI M3YYEHHBIX METAJIOB,
IIPUCYTCTBYIOIINE B BOAHBIX pacTBOpaxX HEOPraHMUECKHX BEIIESCTB

[To TeMe: «X¥UMHSI U OKpYXKarollas cpea»

3.1

pPacKpbIBaTh CMBICT  OCHOBHBIX XMMHUecknx moHstuil: [IJIK
BellleCTBa; KOPPO3Ms METAJLIOB

32

IMPUMEHATh OCHOBHBIE OINEPAallMH MBICTUTEIBHON AEATENBHOCTH —
aHaJlM3 W CHHTE3, CpaBHEHHE, OO0OOIeHNe, CHUCTEMaTH3aIHIo,
BBISIBIIEHHE TPUYMHHO-CIEJCTBEHHBIX CBS3€H — JJIS H3Y4EHUS
CBOMCTB BELIECTB M XMMMYECKMX peaKkIii; ecTeCTBEHHOHAy4HbIE
METOABl TO3HaHMSA — HaONOJeHNe, W3MEpEeHHe, MOAETHPOBAaHME,
HKCIEPUMEHT (pealbHBIH 1 MBICTICHHBIH )




HPOBEPAEMBIE 3JIEMEHTBI COAEP XAHUA

Kon

HpOBepﬂeMLIﬁ IJEMCECHT COACPKAHNA

1

BCH_[CCTBO U XUMHYCCKAAd pCaKIus. HOBTOpCHI/IC

1.1

[lepuonnueckuii 3akoH. Ilepmoamueckass cucreMa xXumuueckux oanemeHToB [[.1I. Menneneea. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKHX 3JIEMEHTOB TIEPBBIX TPEX MEPHOJIOB, Kalusl, KalblUI U UX COSTUHEHNI B
COOTBETCTBHH ¢ MOJIOKEHHUEM AIeMeHTOB B [lepronueckoil cucTeMe M cTpOSHHEM X aTOMOB

1.2

CTpOCHI/IC BCIICCTBA: BHUABI XUMHYECKOH CBA3H. THIIEI KpUCTAITUINYCCKUX pCH_IéTOK, 3aBHUCHMOCTh CBOMCTB BCIICCTBA OT THUIIA
KpI/ICTaJ'I.]'II/ILICCKOI\;I pCH_IéTKI/I n BHUOa XUMHYECKOH CBA3H. KJ'IaCCI/I(bI/IKaL[I/I}I U HOMCHKIATYpa HCOPraHMYECKHUX BCIICCTB
(MC)K,Z[YHapO,Z[HaH n TpI/IBI/IaJ'IBHaSI). XuMudeckne cBOHCTBa BCIICCTB, OTHOCAIUXCA K PA3JIMYHBIM KJIacCaM HCEOPIraHMYCCKUX
COCHHHCHHﬁ, TCHCTUYCCKAA CBA3b HCOPTaHNYUCCKUX BEIICCTB

1.3

KJ'IaCCI/I(bI/IKaL[I/I}I XUMHYCCKHUX pCaKHHﬁ I10 pa3JIMYHBIM ITPU3HAKaM (HO YHCITY U COCTAaBy YHAaCTBYIOIUX B PCaAKIIUN BEIIECTB, 11O
TEIJIOBOMY 3(1)(1)CKTY, IO H3MEHEHHIO CTENeHEeH OKHUCIIEHHS XHMHUYECKHX DJICMCHTOB, IIO O6paTI/IMOCTI/I, 10 y4acTuro
KaTaJ'II/IBaTOpa). DKx30- U OSHAOTEPMHUYUYCCKUC PCAKIUH, TCPMOXHMHYUYCCKHE YpPaBHCHMHA. ITongarre o CKOpPOCTH XUMHYECKOH
PCaKIMu

14

Ilousatue 06 O6paTI/IMLIX n HCO6‘paTI/IMLIX XUMHYCCKHUX PCAKIUAX. IlongTHe O TOMOTEHHEIX M I'CTCPOICHHBIX PCAKIHAX.
ITongTHe 0 XUMHYECKOM PaBHOBCCHH. cDaKTOpI:I, BJIMAIOIMUE Ha CKOPOCTH XUMHYICCKOH PEaKIM U TIOJIOKECHUC XUMHYCCKOTO
PAaBHOBCCHUA

1.5

OXHCIUTETFHO-BOCCTAHOBHTEILHEIE PEaKkInuy, SHCKTPOHHLIﬁ bajaHC OKHCITUTENEHO-BOCCTAHOBUTEILHOMN PEaKkIuu.
CocraBlieHne y‘paBHCHI/Iﬁ OKHUCJIHNTCIIEHO-BOCCTAHOBHUTCIIBHBIX pCaKHHﬁ C MCITOJIB30BAHUEM MCTOZId 3JICKTPOHHOTI'O bajlaHca

1.6

TCOpI/I}I SHCKTpOHHTHqCCKOﬁ JUCCOLIMaIluu. QHCKTpOJ'II/ITH U HEOJICKTPOJIMUTEI. KaTI/IOHLI, aHUOHBEL. MexXaHu3M JUCCOIIHMAalTuN
BCIICCTB € PA3JIMYHBIMH BHUIaMHU XUMHYECKOH cBSI3H. CTeleHb JUCCOIHalluH. CuinHBIE U cl1aOFBle JJIEKTPOJIHUTHI. PCaKI_[I/H/I
HOHHOI'0 00OMeHa. YCIOBHS IIPOTCKAHUA pCaKI_[I/Iﬁ HOHHOT'O O6MCHa, IIOJIHBIC U COKpaH_[éHHLIC HOHHBIC YPaBHCHUA pCaKHHﬁ.
CpolicTBa KHCJIOT, OCHOBAaHHH M COJIEH B CBETE HpC,Z[CTaBJ'ICHI/Iﬁ 00 SHCKTPOHHTHqCCKOﬁ JUCCOoIHMalluu. KadecTBeHHEIE peakunn
Ha WoHEL. [loHgaTHe o THAPOJIN3C coJreit

1.7

XUMHUUECKUH SKCTIEPUMEHT: 03HAKOMJIEHHE ¢ MOAETSAMH KPUCTAUTHYECKUX PEIIETOK HEOPraHMYEeCKHX BEILECTB — METAIIOB U
HeMeTaJuoB (rpaduTa M ajaMasa), CIOKHBIX BEIIecTB (XJIOpHIa HAaTpHs); HCCIeAOBaHNE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOH
pEeaKkIMH OT BO3JACHCTBHA pa3lIMYHBIX (PAKTOPOB; HCCIEAOBAaHHME 3JIEKTPONPOBOAHOCTH PACTBOPOB BEILIECTB, Ipolecca
OVCCOLIMALMM  KUCIOT, IHeNnoded U coled (BO3MOXHO HCIOJB30BaHHE BHACOMATEPUANOB); TPOBEIEHHE OIBITOB,
WLTIOCTPUPYIOIIMX TIPH3HAKH TPOTEKAaHUsS peakiiii HOHHOro oOMeHa (oOpa3oBaHMe oOcajika, BBIJENEHHE rasza, oOpa3oBaHMe
BOJIbl); ONBITOB, MJUTIOCTPUPYIOLINX NMPHMEPBl OKHUCIUTENEHO-BOCCTAHOBUTENBHBIX peakiMi (TOpeHHe, peakLUN pa3lioKeHUs,




COC,Z[I/IHCHI/I}I); PACIIO3HABAHNUC HCOPraHMYCCKHUX BCHICCTB C TIIOMOINBIO Ka4YCCTBCHHBIX pCaKHI/Iﬁ Ha MHOHBI; PCHICHHUC
SKCIICPUMCHTAIILHBIX 3a4a4

HemeTtanme! 1 ux COCAUHCHHUA

2.1

O6H.[a5[ XapaKTCPUCTHKA TaJIOI'CHOB. Ocobennoct CTPOCHUA aTOMOB, XAapaKTEpPHBIC CTCIICHHU OKUCICHHUA. CTpOCHI/IC n
(1)H3HLICCKI/IC CBOMCTBa IIPOCTBIX BEIICCTB — TaJOTCHOB. XuMHdeckue cBOHCTBa Ha IIpUMEpE XJI0pa (BBaHMOHCﬁCTBHC C
MCTalllaMH, HCMCTAJI'TaMH, H_[CJ'IOLIaMI/I). XJ'IOpOBO,Z[OpO,Z[. Consgnag KHCJIOTa, XUMHYCCKHC CBOﬁCTBa, TIOJIYUCHHUC, ITIPUMCHCHHUC.
HCﬁCTBHC XJIOpa U XJJOpOBOAOPpOAa Ha OPTraHM3M YCIOBCKA. Bakueimune XJIOPUABI M UX HAXOXKIACHHUE B IPUPOJALC

2.2

Obuas xapakTepucTHKa 3MeMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOSHHMS aTOMOB, XapaKTepHBIE CTETEHH OKHCICHMS.
CrtpoeHre u (pU3NYECKHE CBOMCTBA MPOCTHIX BELECTB — KUCIOPOAA U Cephbl. AJUIOTPONTHBIE MOAM(UKALMN KHCIOPOJa U CephI.
Xumuueckue cBoiicTBa cepbl. CepoBOAOpOA, CTpOeHHe, (H3MUecKHe M XHMHYEecCKHe cBoHcTBa. OKCHIBI Cephl Kak
MPEICTaBUTENN KUCIOTHBIX OKCHIOB. CepHasl KHMCJNOTa, (pU3NUECKHEe W XMMHUYECKHe CBOMCTBa (OOIIME Kak TNpercTaBHTENs
KJlacca KUCIIOT M cnennpuyeckue). XUMHUECKHE pPeakliH, JeKallie B OCHOBE MPOMBIIIIEHHOTO cllocoba MOMyUeHHs CepHOU
kucnoTel. [Tpumenenne. Comu cepHOM KMCIOTHI, KauecTBEHHAs peaklus Ha cyibdar-noH. HaxoxaeHne cepbl U e€ coeAIMHEeHUH
B TIpupoje. XUMHUECKOE 3arps3HEHHE OKPYKaIOLIeH cpe/ibl COSAMHEHUAMH cephbl (KUCIOTHBIE AOX/IH, 3arpsA3HEeHHe BO3AyXa U
BOJIOEMOB), CIIOCOOBI €r0 NMPEeAOTBPAILIEHUS
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Obu1as XapakTepHCTHKa >1eMEHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHMS aTOMOB, XapaKTepHBIE CTENEHM OKHCIEHHUS. A3OT,
pacrpocTpaHeHHe B IpUpoae, GpU3nIecKue 1 XMMHUYeckie cBoiicTBa. KpyroBopoT a3oTa B npupoe. AMMHAK, ero ¢pu3ndeckue u
XMMHYECKHE CBOMCTBA, NMONy4YeHHEe U NMpHMeHeHne. Colu aMMOHUS, UX (U3NUECKHe U XUMHYECKHEe CBOICTBA, MPHUMEHEHHE.
KauecTBeHHast peakivs Ha MOHBI aMMOHMS. A30THas KHCIIOTa, €€ Moly4eHue, (pu3nvueckne 1 XUMHIecKne CBOHCTBa (00IIne Kak
MpeCTaBUTENS Kacca KUCIOT U creludnyueckue). Mcrnonb3oBaHue HUTPATOB M coliell aMMOHMS B KaueCTBE MHHEPATBHBIX
yaoOpeHni. XMMHYeCKoe 3arps3HeHNe OKpYXKaoIlell cpebl COeAMHEHUAMH a30Ta (KHUCIOTHBIE HOXKH, 3arpsi3HEHHE BO3/yXa,
TIOYBHI U BOJJOEMOB)
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®ocdop, amnmoTponHsie Moaudukaiuu docdopa, puszndeckne n xuMudeckne cpoiictBa. Okeun docdopa(V) u dochopHas
KHCIIOTa, (PU3HIECKHEe W XUMHUYECKHE CBOWCTRA, TToTyueHHe. Vcnonp3oBaHue GpocdaToB B KaUeCTBE MHHEPATBHBIX YIOOPEHUH

2.5

Obuas XapakTepHcTHKa 3MeMeHTOB IVA-rpynmel. OCOOEHHOCTH CTPOSHHMS AaTOMOB, XapaKTepHBIE CTETEHH OKHCICHMS.
VYraepon, annoTponHble MOAW(MUKALNHU, paclpocTpaHeHHEe B TpUpoAe, (PU3MUECKHe W XUMHUYECKHE CBOMCTBA. AACOpPOIMS.
KpyroBopoT yriepoga B mpupone. Okcuabl yriepofa, MX (u3MUYeckHe M XHMMHUYECKHE CBOMCTBa, JeiCTBHE Ha >KHUBBIE
OpPraHu3MBbl, TOMYHeHHE W TIPUMEHEHHE. DKOJOTHUeCKHe TpoONeMbl, CBA3aHHBIe ¢ okcuaoM yriaepoma(lV); rumoresa
ITo0AIBHOTO TOTEIUIEHHsT KIMMaTa; MapHUKOBBIH 3¢ dekT. YroipHas KucioTa M €€ colM, MX (PU3MUECKHe M XUMHUYECKHE
CBOMCTBa, TOJlyueHHe M TNpHMeHeHHe. KauecTBeHHas peakuus Ha KapOoHaT-MOHBL lcmonb3oBaHHe KapOOHAaTOB B OBITY,
MeAULIHE, MTPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE

2.6

HCpBOHa‘IaJIBHLIC TIOHATHA 00 OPTraHMYECKUX BCIICCTBAX KAK O COCAMHCHHMAX YIJIEpOoda (MCTaH, oTaH, OTHJICH, allCTUJICH,




9TaHOJN, TIUIEPUH, YKCycHas kucioTa). X cocTaB m xummuueckoe cTpoeHue. [[oHATHE 0 OMONOTMYECKH BaXKHBIX BelleCTBaX:
KUpax, OelmKax, yrieBoJaX — M HUX POJM B KU3HM 4YelloBeka. MaTepHalbHOE €IWHCTBO OPraHMYECKHX W HEOPraHWYeCKHX
COETUHEHNH

2.7

Kpemnuuii, ero ¢puszuveckne 1 XUMHYECKHE CBOICTBa, MolyueHHe M NpuMeHeHHe. CoeMHEHNsT KpeMHMs B mpupoae. Oomue
npeactapieHus o6 okxcuae kpeMHHA(IV) M kpemHueBo#l kuciore. CHIMKAThl, MX MCIONB30BaHME B OBITY, MEAMLMHE,
MPOMBIIIIEHHOCTH. BakHelIlline cTpouTeIbHBIE MaTepHallbl: KepaMMKa, CTEKJIO, LIEMEHT, OeTOH, skene300eToH. ITpobreMel
0€30ITaCHOT0 HCIOIb30BaHNS CTPOUTENBHBIX MaTepHaIoB B IOBCEAHEBHOM KU3HU

2.8

XUMHYIECKHH DKCIIEPUMEHT: H3Y4eHHe OOpa3lloB HEOPraHWYEeCKHX BEIIESCTB, CBOHCTB COJSHOM KHCIOTHI; IPOBEICHHUE
Ka4eCTBEHHBIX PEaKIi Ha XJIOPHI-HOHBI U HAONIOJEHHE TPH3HAKOB MX MPOTEKAHMS; OIMBITHI, OTpaKaroulie (pU3MUECKHe H
XHMHYECKHE CBOWCTBA TAIOTCHOB M WX COCOWHEHHH (BO3MOXKHO HCIIONB30BAHHE BHICOMATEPHANIOB); O3HAKOMIICHHE C
o0pasiaMu XJIOpUIOB (TaJIOTEHUIOB); O3HAKOMIIEHHE C OOpa3laMH cepbl U €€ COeIHHEHHSAMH (BO3MOXHO WCIIONB30BAHUE
BHACOMAaTEepPHAIOB); HaOIoAeHNe Tpolecca OOYINIMBaHHMS caxapa TOA IeHCTBHEM KOHLUEHTPHPOBAHHOW CEPHOW KHCIIOTHI;
U3yUeHHE XMMHYECKHUX CBOWCTB pa30aBICHHOW CEpHOM KHCIIOTHI, TPOBENCHHE KauecTBEHHOH peakInH Ha cylbpaT-HOH H
HaOMoIeHne TpU3Haka e€ TPOTeKaHWs; O3HAKOMJICHHEe ¢ (PM3HYECKUMH CBOWCTBaMH a30Ta, docdopa M HX coeTUHEHUH
(BOBMOKHO HCIOJB30BaHUE BHICOMAaTEpHANoB), oOpazllaMH a30THBIX U (pochopHBIX yAOOpeHHit; MoiydeHHe, coOupaHue,
paclo3HaBaHWE M W3yYeHHE CBOICTB aMMHaKa; MpOBeIeHHE KAaUeCTBEHHBIX PEakUMil Ha WOH aMMOHHSA H (ocdaT-HOH U
U3yUeHHEe TIPH3HAKOB WX TIPOTEKaHWS, B3aUMOACHCTBHE KOHICHTPHUPOBAHHOH a30THOH KHCIOTHI ¢ MeIblo (BO3MOXKHO
UCTIONIF30BAHNE BHCOMATEPHAIOB); M3YYCHHE MoOJeNell KpUCTATHYeCKHX peméToK anmasa, rpaduTa, QysuiepeHa;
O3HaKOMJICHHE C TIPOIECCOM aICOPOIMH PACTBOPEHHBIX BEIIECTB aKTHBHPOBAHHBIM YIIEM M YCTPOHCTBOM IPOTHBOTA3A;
ToJy4eHne, coOupaHHue, paclo3HaBaHHE W HM3YYEeHHE CBOMCTB YTJEKHCIOTO Ta3a; TPOBEJCHHE Ka4eCTBEHHBIX PEakIMi Ha
KapOOHaT- W CHJIMKaT-MOHBl W W3y4YeHHE TIPU3HAKOB WX TIPOTCKaHWS; O3HAKOMJCHHE C TPOAYKUHEH CHIMKaTHOH
TIPOMBIIUTEHHOCTH; PellIeHHe SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe « BayKHeHIne HeMEeTAIUTl M UX COSTMHEHUS)

MeTamiel 1 BX COCAUHCHUA

3.1

OObu1as XapakTepUCTHKa XHMHMUYECKHX SJIEMEHTOB — METaJUIOB Ha OCHOBaHMM HX TojiokeHHs B Ilepuonmtveckoil cucteme
xuMudeckux aeMeHToB [[.M1. MeHnneneeBa u crpoeHust aToMoB. CTpoeHHe MeTauloB. MeTalmnyueckas cBA3b M MeTajlIndecKas
KpHUCTaJUTHUeCKasl peIIETKA. DIEKTPOXUMHYECKHH psii HaNpsDKEHUH MeTallIoB

3.2

dusnueckue U XMMHUYECKHe cBOicTBa MeTamoB. OOIMe crnocoObl MOMyYeHHs MeTayuloB. [IoHATHE O KOPpO3WH METAIIOB,
OCHOBHBIE CIOCOOBI 3alUTHI UX OT Koppo3uu. CriaBel (CTalb, UyTyH, TIOPATIOMHHMN, OpOH3a) M UX NMPHMEHEHHE B OBITY U
TTPOMBIIIIEHHOCTH
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[lemouynsle MeTammel: TonoxeHWe B llepmommyveckoi cuctemMe xuMuuecknx siemeHToB /J[.JM1. MeHpaeneeBa; cTpoeHue HX
aTOMOB; HaXoXkJeHue B npupoje. Guzndeckrue U XUMHUecKHe cBOHCTBa (Ha MpuMepe HaTpus U Kaius). OKCHIBI M THIPOKCH/IBI
HaTpHsA U Kaaus. [IpuMeHeHHe IMeTOYHBIX METAIUIOB H X COSTMHCHHUH
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[IlemoyHo3eMenbHBIE METAJUIBl MarHWii M KalbLWH: MojokeHHe B lleprogmyeckoil cucremMe XMMHUUecKHX »ieMeHtoB JI.U.
MengeneeBa; cTpoeHHe MX aTOMOB; HaxoxJeHHe B mpupoje. Duzndeckue W XMUMHUECKHE CBOICTBAa MarHusi W KaJbIusl.
BakHeimme coeAMHEHNS KBNS (OKCHJI, THAPOKCH, colin). JKECTKOCTH BOABI M CITOCOOHI €€ ycTpaHEeHUS

3.5

ATIOMHUHHI: TIOJOKEHHE B HCpHO,Z[H‘IGCKOﬁ CUCTCMC XHUMHUYCCKUX JJICMCHTOB I[I/I MCH,Z[CJ'ICCBa; CTPOCHHUC aTOMaA; HAXOKICHUC B
IIpHupoac. dusndeckre H XHMHYECKHE CBOHCTBA ATFOMHUHHSL. AM(bOTCpHLIC CBOMCTBa OKCHIa M THAPOKCH A AJIFOMHUHHUA

3.6

Kenezo: monoxenue B lleprnognieckoil cucreMe xummuueckux >meMeHToB /.M. MeHaeneeBa; cTpoeHne aroMa; HaXOXKACHHE B
npupoje. Ouznueckne U XUMUYeckne cBoicTBa >kene3a. Okcuawl, ruapokcuanl U conu skenesa(ll) m sxenesa(Ill), ux cocras,
CBOMCTBa M NOJTyUEHHE

3.7

XUMHYIEeCKHH SKCIepHMEHT: O3HAaKOMJICHHE ¢ OOpa3laMH MeTaJUIOB M CIUIABOB, MX (PHU3WYECKHNMH CBOWCTBAMH; H3YUCHHUE
PE3YIBTATOB KOPPO3HH METAJUTOB (BO3MOXHO HCIONB30BAaHHE BHICOMATEPHANIOB), OCOOCHHOCTEH B3aMMOICHCTBHUS OKCHIA
KaJBILUSA U HaTPUA ¢ BOAOH (BO3MOXHO HCIIONB30BAHHE BUACOMATEPHAIIOB); HCCISIOBaHNE CBOUCTB KECTKOU BOMBI; Mpolecca
TOpeHH Kelle3a B KUcIopoae (BO3MOKHO HCIIONB30BAHUE BHICOMATEPHAIIOB); TPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX PEaKIIi
Ha HMOHBI (MarHus, KaJbIUs, alioMHHMS, IMHKa, xene3za(ll) u xeneza(lll), menu(Il); HabmiogeHNe U omMcaHHe MPOLECCOB
OKpaIllMBaHUS TUTAMEHH WOHAMH HATpHs, Kalisd M KaIbIMsa (BO3MOXKHO HCIONB30BaHHE BHACOMATCPHANORB); HCCIECIOBAHHE
aM(OTEepHBIX CBOMCTB THAPOKCHAA ATOMHHHS W THAPOKCHAA IIMHKA; pEIIeHHe OSKCIIEPUMEHTANBHBIX 3aad IO TeMe
«BaxHeHIIe METAIITBI M UX COSTHHEHUS

XUMHS U OKpyXarollias cpeia

4.1

Hosrie MaTCpHaJbl U TCXHOJIOTHH. BCH_[CCTBa U MaTCpHaJbl B HOBCCHHCBHOﬁ JKH3HHU YeJIOBEKa. XUMHSI H 300POBLE. besomacHoe
HUCIIOJIB30BaHUC BCILICCTB U XUMHWYCCKUX pCaKHHﬁ B 6LITy. HCpBaH TIOMOIIb TPH XUMHYCCKHUX OXKOT'aX U OTPABJIICHUAX

4.2

OCHOBBI IKOJIOTHYECKOM TIpaMOTHOCTH. XMMHUeckoe 3arps3zHeHHe okpyxarorieil cpeawsl IIJIK. Pons xumMuu B pelieHNH
JKOJIOTHUECKUX TIpobiieM. llpuponHbie HMCTOUYHUKHM YIIIEBOAOPOJOB (Yyroib, NPUPOAHBIH Ta3, HePpTh), NPOIYKTB HX
nepepaboTKH, UX POJb B OBITY U MPOMBIIUIEHHOCTH

4.3

XuMudeckuit OKCIICPUMCHT: U3YUCHHUC o6pa3u013 MaTCpuajioB (CTCK.]'IO, CILIaBbl METAJLJIOB, ITIOJIMMCPHBIC MaTCpI/IaJ'ILI)




MPOBEPAEMBIE HA OT'3 IO XUMHWU TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIBHOM IPOT'PAMMBI OCHOBHOT'O OBHIETO OBPA3OBAHUS

Kon
NpOBePsSIeMOro
TpeOoBaHusA

IIpoBepsiemble TpeGoOBaAHNA K MPEeAMETHBIM Pe3yJbTATAM 0A30BOr0 YPOBHS OCBOEHHSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTO 0011ero o0pa3zoBanus Ha ocHoBe PI'OC

1

Hp CACTaBJICHHUC:

1.1

0 TIO3HAaBAaEMOCTH SIBJICHUH IIpupodbl, IMMOHUMaHHC OOLEKTUBHOH 3HAYMMOCTH OCHOB XMMHYECKOH HAayKH KakK
obacTu COBpPEMCHHOTO €CTCCTBO3HAHUA, KOMIIOHCHTA O6H_[CI\/'I KYJILTYPBlI H HpaKTHqCCKOﬁ ACATCIIBHOCTH
YCIIOBCKA B YCIOBUAX COBPEMCHHOT'O O6H_[CCTBa; TIOHUMAaHHUC MECTa XUMHUH CPEAN APYTHUX €CTCCTBCHHBIX HAYK

1.2

O HAaYYHBIX METOJAAaX IMO3HAHUA, B TOM HHCIIC DKCIUCPUMCHTAIBLHBIX U TCOPETHUCCKUX MCETOHMAX HUCCICHOBAHUA
BEIICCTB U U3YUCHUA XUMHUYCCKHUX pCaKHHﬁ; YMEHHUEC UCTIOJIB30BATL MOICIH AT OOLACHEHHS CTPOCHUA aTOMOB
1 MOJICKYII

1.3

0 cdepax mpodecCHOHATEHON MAEATENBHOCTH, CBA3aHHBIX C XMMHEH M COBPEMEHHBIMH TEXHOJOTHAMM,
OCHOBAaHHBIMH Ha JOCTIDKEHUAX XUMHYECKOH HAYKH, UTO MO3BOJIUT OOyUaroIUMCs paccMaTpUBaTh XUMHIO Kak
chepy cBoel Oyaymiell mnpodeccHOHANBHOM AEATENBHOCTH M CAENaTh OCO3HAHHBIM BHIOOp XUMHHM Kak
MpoIIEHOTO MpeMETa IPH NepeXo/ie Ha YPOBEHb CPEAHET0 00I1Iero o0pa3oBaHus

BJ'Ia,Z[CHI/IC CHCTEeMOH XHUMHYECKHX 3HAaHHH H YMEHUC TIPUMCHATHL CUCTEMY XHUMHUUYCCKUX 3HaHHI>i, KOTOpada
BKJTFOYACT:

2.1

Ba)KHEHIIINe XUMUYECKHE TOHATHS: XMMHYECKUI SJIEMEHT, aToM, MOJNEKyJa, BEHIecTBO, MPOCTOe U CIOKHOE
BEIIECTBO, OJJHOPO/IHAS W HEOJAHOPOJHAS cMeCh, OTHOCUTEIbHBIE aTOMHAs U MOJIEKYJISIpHast Macchl, KOTHUYECTBO
BeIlleCTBa, MOJIb, MOJISIpHAs Macca, MOJIIPHBIN 00BEM, OKCH[I, KHCIIOTa, OCHOBaHHUE, CONb (CpeIHss), XUMUIecKas
peakiivs, peakllii COeAMHEHNUS, peakIlK pa3ioKeHUs, peaKkI[uy 3aMelleHNs, peaklluu oOMeHa, TerioBo 3¢ dext
peakiiy, 3K30- U SHIOTEpMHUUECKHE PEakIMM, pacTBOp, MaccoBas MO XUMHUYECKOro 3JIeMEHTa B COSAMHEHUH,
MaccoBas JI0JI1 W TPOLICHTHAs KOHILEHTpAIMsl BelllecTBa B pacTBOpe, SIpO aToMa, NMEKTPOHHBIH cloil aToma,
aToMHas  opOWTanb, paguyc aToMa, BaJeHTHOCTb, CTENEeHb  OKUCIEHHS, XUMHUYecKas  CBS3b,
AIIEKTPOOTPHLIATENLHOCTD, TONSApHas U HETONIpHas KOBAJICHTHas CBSA3b, HOHHAS CBS3b, MeTaJUIHdeckas CBS3b,
KpHCTaTH4ecKast peniéTka (aToMHasl, MOHHAs, METAITUECKasi, MOJIEKYJIIpHast ), HOH, KATHOH, aHUOH, JIEKTPOJIUT
U HEDIEKTPONUT, dJIEKTpONUTHUecKass JUCCOLMAIMS, peakiMi HMOHHOTO  OOMeHa, OKHCIHTEIBHO-
BOCCTAHOBUTENbHbIE pPEaKIUU, OKUCIUTENh M BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBIECHHE, DIIEKTPOIIH3,
XMMHYecKoe paBHOBecHe, OOpaTHMble U HeoOpaTHMbIe peakIMH, CKOPOCTh XMMHUUYECKOH peakllMH, KaTaau3aTop,




[TJK, koppo3ust METaJIOB, CILJIABBI

2.2

OCHOBOITIOJIATalOIUE 3aKOHBI XMMHWH: 3aKOH COXpPAaHCHUA MACCHI, HCpI/IO,Z[I/ILICCKI/Iﬁ 3aKOH I[I/I MCH,Z[CJ'ICCBa,
3aKOH ITOCTOAHCTBA COCTaBa, 3aKOH ABora;[po
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TCOPHH XUMHH: aTOMHO-MOJICKYJIApHAA TCOPHA, TCOPUA 3J'ICKTpOJ'IHTH‘ICCKOﬁ JUCCOITMalluN

BJ'Ia,Z[CHI/IC OCHOBaMH XHMHUIECKOI I'PaMOTHOCTH, BK.]'IIOLIaIOH_[CI\;II

3.1

YMEHHUE MPaBUIIBHO HCIIONIb30BaTh M3YHUEHHBIE BEIleCTBA U MaTepHaibl (B TOM UHCIIe MUHEpAIbHbIE YAOOpEHHUS,
METAaJUTbl M CTUIAaBBI, MPOAYKTHI MepepabOoTKH MPHUPOIHBIX HCTOUHHKOB YITIEBOJOPOAOB (YIJIs, MIPUPOJHOTO Iasa,
He(TH) B OBITY, CEICKOM XO3SHCTBE, Ha MPOU3BOACTBE U MMOHMMaHHe 3HAUSHHS KHUPOB, OETTKOB, YTIIEBOJOB IS
OpraHu3Ma 4YeJoBeKa; YMEHHe MpPOTHO3MPOBATh BIUSHHE BEILECTB M XMMHYECKHX IPOLECCOB Ha OpraHU3M
4eJIOBeKa H OKPYKAIOIIYIO IPUPOAHYIO Cpey

3.2

YMCEHUC HUHTECTPUPOBATL XUMHWYCCKUC 3HAHUA CO SHAHUAMHU JPYTHUX yLIC6HLIX IIpECIAMETOB

3.3

HaJIM4He OMBITa PadOTHl ¢ PA3TUYHBIMH HCTOYHMKAMH MHPOPMALIUN TIO XUMHUH (Hay4yHast 1 Hay4IHO-TIOMYJIIpHas
JTUTepaTypa, cJIOBapH, CIIPaBOUYHUKH, HHTEPHET-PECYPCHI)
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YMCEHHUC OOBLEKTUBHO OLICHUBATH I/IH(bOpMaI_[I/IIO O BCUICCTBAX, NX NMPCBpAICHUAX U TPAKTHICCKOM IIPUMCHCHUN
U YMCHHUC HUCIIOJIb30BATH e€ i PCIUICHUA yLIC6HO—H03HaBaTCJ'IBHHX 3aJda4

Brnanenne ocHoBaMM TOHSATHITHOTO ammapaTa M CHMBOJIMYECKOTO SI3bIKa XUMHM UL COCTaBIEHHsS (HhopMym
HEOpPraHUYECKUX BEUIECTB, YpaBHEHUH XUMUUECKUX peakilfii; ocHOBaMU XuMHudecko HoMmeHkIaTyphl (IUPAC
1 TPHUBHAIBHOM )

VYMeHHe 0OBSICHATE CBA3L MOJOKEHUA »IeMEeHTa B HCpI/IO,Z[I/ILICCKOI\;I CHUCTEME C YHCIIOBBIMHU XapaKTCPUCTUKAMHU
CTPOCHUA aTOMOB XUMHUYCCKHUX JJICMCHTOB (COCTaB " 3apsang aapa, O6H_[CC YUCJIo SHCKTPOHOB), pacnpeacIICHUEM
DJICKTPOHOB ITIO SHCPI'CTHYUYCCKUM YPOBHSIM aTOMOB IICPBEIX T‘péX IICPHUOAOB, KAJIWA U KaJIbIIHUA

HpC,Z[CTaBJ'ICHI/IC 0 HCpI/IO,Z[I/ILICCKOI\/’I 3aBUCHMOCTH CBOMCTB XHUMHUYECKHUX 3SJIEMEHTOB (pa;[Hyc aToMa,
3J'ICKTpOOTpI/H_[aTCJ'IBHOCTB), IIPOCTBIX M CJHOXHBIX BCIICCTB OT IIOJIOKCHHUA D3JIEMEHTOB B HCpI/IO,Z[I/ILICCKOI\;I
CHUCTCMC (B MaJIbIX IIEPUOAaxX U TIIaBHBIX Ho;[rpynnax) U DJIEKTPOHHOT'O CTPOCHHUA aTOMa

YMeHue KnaccupuIMpoBaTh:

7.1

XUMHNYCCKHUC DJICMCHTHI

7.2

HEOPTaHNYCCKUC BEIICCTBA

7.3

XUMHYCECKHNE PCaKIIMN

VMenne OIIPCACIIATE:

8.1

BAJICHTHOCTD M CTCIICHL OKHUCIICHUA XUMHUYCCKUX 3JIEMEHTOB, 3apsal HOHA




8.2

BUO XUMHYECKOH CBI3H M THII KpHCTﬂJ’IJ’IH‘ICCKOﬁ CTPYKTYPEI B COCINHCHHUAX

8.3 XapakTep cpefibl B BOJHBIX pacTBOpax BelllecTB (KUCIOT, OCHOBaHUH)
8.4 OKHCIIMTENb U BOCCTAHOBUTEND
9 YMeHue xapakTepu3oBaTh GU3MUECKHE U XUMHUYECKHE CBOHCTRA!
9.1 MPOCTBIX BelllecTB (KUCIOPO[I, 030H, BOAOPO, TpaduT, anMas, KpeMHHI, a30T, pocdop, cepa, XJop, HATpHiA,
KaJuil, MarHuii, KaJbIni, aTlOMUHUH, jKeJe30)
CIIO)KHBIX BEIIECTB, B TOM HHCJIe WX BOAHBIX pacTBOPOB (BoAa, aMMHAaK, XJIOPOBOAOPO, CEPOBOIOPO/, OKCHIBI
99 u ruapokcuanl MetamioB I-IIA rpymm, amomunus, menu (I1), uunka, xxenesa (II u I1I), okcunst yraepona (II u
IV), xpemuus (IV), azota u ¢docdopa (IIl u V), cepst (IV u VI), cepHucras, cepHas, a3oTHucTas, a30THasd,
docdopHas, yronpHasl, KpeMHUEBasE KUCIOTa M MX COJIH)
MPOTHO3UPOBATh M XapaKTepHU30BaTh CBOMCTBa BEUIECTB B 3aBHUCHMOCTH OT MX COCTaBa M CTPOCHUA,
93 MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT WX CBOMCTB, BO3MOKHOCTh MPOTEKAHUS XUMUUECKUX MpEeBpaIleHUH B
Pa3IMYHBIX YCIOBUIX
10 YMeHHe cocTaBIATh MOJIEKYJISIpHBIE M HOHHBbIE YpaBHEHHUS peaKIlMii, B TOM HYHCIIe:
10.1 peaxiiit HOHHOTO oOMeHa
10.2 OKHCIHUTENBHO-BOCCTAHOBUTEIBHBIX PEAaKIMI
10.3 WUTIOCTPUPYIONINX XUMHYECKHE CBOMCTBA H3YUSHHBIX KJIaccoB (TPYII) HEOpraHMUeCKHX BEleCcTB
10.4 MOATBEPKTAIONINX TeHETHUECKYIO B3aUMOCBS3b MEXAY HUMHI
11 YMeHHe BRIYHCIATE (IIPOBOAUTE PACUETHI):
11.1 OTHOCUTENFHYIO MOJEKYISIPHYIO U MOJISIPHYIO Macchl BEL[ECTB, MACCOBYIO JONIO XMMHYECKOTO IJIEMEHTa B
COCTMHEHUH
11.2 MaccOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEL[ECTBA M €0 Maccy, 00beM Ira3oB
11.4 MO ypaBHEHUSAM XMMHUYECKHMX peakIil ¥ HaXOoAWTh KONMYECTBO BeIllecTBa, OOBEM M Maccy peareHTOB WIIH
MPOIYKTOB PeakInu
12 Brnagenue (3HaHHE OCHOB):
OCHOBHBIMH METOJaMH HAy4YHOTO TMO3HaHUs (HalJiofeHHe, U3MepeHUe, DKCIePUMEHT, MOJEITHPOBaHNE) MPH
12.1 W3YYEHUH BEIIeCTB M XUMHUYECKHX SBICHUH; yMeHUe chopMyTupoBaTh MpoOieMy M TNPEANOXKUTh MyTH e&
pelieHus
12.2 Oe3omacHO paboThl ¢ XUMHUUYECKUMH BellleCTBAMU, XMMHUUECKOH Mocy 10l U 1abopaTOpHBIM 000pYyI0BaHHEM




MpaBUIaMH OE30MTaCHOTO OOpAIEHUsI ¢ BEIeCTBAaMM, HCIONb3YeMBIMH B TIOBCEIHEBHOM >KM3HH, TpaBHJIaMHU
MOBEJICHUS B IENAX cOEpeREHUS 3I0POBBS U OKPY>KaloIeH MPHPOIHON cpellbl; TOHMMaHue Bpeaa (ONacHOCTH)

12.3 BO3/CHCTBUS Ha >KUBBIE OPTraHM3MBI ONPENENEHHBIX BEILECTB, CTOCOOOB YMEHBUICHHS U MPEeIOTBPALICHUS MX
BPEIHOTO BO3ACHCTBUS

13 Hanmune npakTHYeCKUX HaBBIKOB TUIAHHPOBAHMS M OCYLIECTBICHHS CIEAYIOINX XUMUIECKHX KCTIEPUMEHTOB:

131 U3yueHHe W OMNMHcaHHe (U3NYECKHX CBOMCTB BEIIECTB; O3HAKOMIICHHE C (1)H3H13eCKHMH U XUMHYECKUMH
SBJICHUSMH; OTIBITHI, WITIOCTPHPYIOIINE MPHU3HAKH MPOTEKAHUS XUMHUECKUX PeaKLUi

13.2 U3yUueHHe crocoOOB pa3feNeHus cMecel

133 TOMyEHHE KHCIIOPOJa 1 H3YEHHE €To CBOMCTB; MOJyUYeHHE BOAOPOAA M U3yHeHNE €ro CBOMCTB; TIOTYHEHHE
YIJIEKUCIIOTO T'a3a M M3yUeHHE ero CBOMCTB; MOMyUeHHE aMMHaKa U H3yUeHHE ero CBOMCTB

13.4 IIPHTOTOBJIEHHE PACTBOPOB C ONPEAEIEHHON MacCOBOM OJIEN pacTBOPEHHOTO BEILIECTBA

135 MpUMEHEHHE MHIUKATOPOB (J}aKMyca, MeTHJIOpaHKa U (peHonPpTaaenHa) 11 onpeaeNeHs XapakTepa cpeasl B
pacTBOpax KHCJIOT M LIeTo4er
HCCIeIOBaHNE M OIMCAaHHE CBOMCTB HEOPraHMYECKHX BEILECTB Pa3HYHBIX KJIACCOB; M3YUEHHE B3aUMOJCHCTBHSA

13.6 KACIOT ¢ MeTamnaMH, OKCHIaMH METaloB, PACTBOPHMBIMH M HEPacCTBOPHMBIMH OCHOBAHWAMH, CONAMH;
MOydeHHE HEPacTBOPUMBIX OCHOBaHMH; BBITECHEHHE OIHOTO MeTajUla APYTMM M3 pacTBOpa COIH;
HcclieIOBaHHEe aM(OTEPHBIX CBOHCTB T’MAPOKCHI0B JTFOMUHHUS M IMHKA
pellieHHe HSKCIEePHMEHTANBHBIX 3a7ad 1o TeMaM: «OCHOBHBIE KJacchl HEOPraHWYeCKHX COCAMHEHUI;

13.7 «INeKTpoIUTHYECKasd qUcCOLMaIsD»; «BaxkHeillne HeMeTallbl M UX COSAUHEHUSD; «BaxHelIne MeTaJlyIbl U
UX COCIMHEHUS»
XMMHYECKHE DKCTIEPHMEHTH, WUIIOCTPUPYIOLIME TPHU3HAKM TPOTEKaHUS peakUuil HOHHOro oOMeHa;

138 KadeCTBEHHBIE pPEaKkUMM Ha TPUCYTCTBYIOLIME B BOJHBIX pAacTBOpPax HOHBL: XJOPHA-, OpOMMI-, MOAM[-,
cynbdar-, pocdar-, kapOOHAT-, CHUINKAT-aHUOHBI, THAPOKCHI-MOHBI, KaTHOHBI aMMOHMS, MarHus, KaibLus,
AJIIOMUHMSL, Kene3a (2+) u xenesa (3+), memu (2+), IHKa

14 YMeHne:

14.1 MPECTaBIATh PE3YIBTATHl SKCIIEPUMEHTA B (pOpME BBIBOJOB, H0KA3aTENbCTB, I'PpahUKOB U TaONULl U BBISIBIIATH
YMITUPHUECKHE 3aKOHOMEPHOCTH

142 YCTAHABIMBATh CBA3M MEXKJIy peaJbHO HaOMIOJAaeMBIMH XMMHYECKHMM SBJICHUSAMH M TIPOLIECCaMH,

IIPpOUCXOAIIMMHA B MaKpO- 1 MUKPOMHPC, OOBACHATH IIPpUYIHNHBI MHOFOO6‘pa3H}I BCIIICCTB




HEPEYEHD 3JIEMEHTOB COJAEPKAHMNA, ITPOBEPAEMbBIX HA OCHOBHOM IN'OCYJAPCTBEHHOM

I9K3AMEHE 110 XUMHNHA
Koa IIpoBepsieMblii 3JIeMEeHT COIEPKAHUS
1 [IepBoHavYaIbHBIE XUMHYECKHE MTOHSATHS
1.1 Uucthle BenlecTBa 1 cMecH. CIocoObl pa3fefieHus: cMecel
1.2 ATOMEI M MOJIEKYJIBL. XUMHYECKHE 3JIeMeHThl. CHMBOJIBI XUMHYECKHX IeMEHTOB. [[pocThie U clOKHBIE BELIECTBA.
1.3 Xumuueckas ¢popMya. BaJeHTHOCTh aTOMOB XUMHUECKHX IeMeHTOB. CTeneHb OKHCISHHS
1.4 3aKkoH MOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENbHAsT MOJIEKYJsIpHas Macca. MaccoBast 1o
XHUMHYECKOTO JIeMEHTA B COeTHHEHHH
15 KomuuectBo BemectBa. Mons. MonsgpHast Macca. MonspHbelit 00bEM razoB. BzauMocBsS3b KolHuecTBa, Macchl M 4YHcIa
CTPYKTYPHBIX €IUHUI] BELIECTBA
16 duznvueckre 1 XUMHUYECKHE SBJICHHUSA. XUMHUYECKas peakus U e€ MpU3HaKH. 3aKOH COXpPAaHEHHS MacChl BEIIECTB. XHUMHYECKHE
' YpaBHEHUS
2 [Tepuonnueckuii 3akoH U [leprnonnyeckas cucreMa xumuueckux 3meMeHToB JI.M. MenneneeBa. CTpoeHHe aTOMOB
71 [Tepuonnueckuii 3akoH. [lepnoanyeckas cucrema xumuieckux >neMeHToB .M. Menaeneepa. [lepuoasl u rpynnel. Gusnveckuit
CMBICJ TOPSIAKOBOIO HOMEpPa, HOMEPOB MEPHOAa M TPYIIIHI DJIEMEHTA
29 Ctpoenne atomoB. CocTaB aTOMHBIX sfep. M3orombl. DnekTpoHbl. CTpoeHHME IJIEKTPOHHBIX 000NO4YeKk aToMoB TepBhIX 20
XUMHYecKuX eMeHToB [lepuoanueckoii cucremsl [[.11. MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHUECKUX DJIEMEHTOB MEPBBIX TPEX NMEPHOJOB, Kalus, Kalblus (paanyca aTOMOB,
2.3 AIEKTPOOTPUIIATETLHOCTH, METAITNYECKUX M HEMETAUTHYECKNX CBOMCTB) M HUX COEIWHEHUH B COOTBETCTBHH C TOJOKEHUEM
aneMeHTOB B lleproanueckol cucTeMe U CTPOSHHEM MX aTOMOB
3 Crpoenne BelecTBa
31 Xumuueckas cBs3b. KoBalieHTHas! (TIoJsipHasi U HEMONSApHAs) CBA3b. DIEKTPOOTPUIIATEIHHOCTh XUMHUECKHUX 1eMeHTOB. MoHHas
' CBA3b. MeTayumnieckas CBA3b
39 Tumel kpHcTalIUYecKUX pemETok (aToMHas, WOHHas, MeTalaudeckas), 3aBHCHMOCTh CBOWCTB BelllecTBa OT THIIA
KPUCTAJUIMUECKOH PEHIETKH U BUJIa XUMHUYECKOH CBS3H
4 Baxneliline mpeAcTaBUTENN HEOPraHMYECKUX BellecTB. HeMeTalutbl M X coeilMHEeHNs. MeTauTbl M X COeIMHEHUS
4.1 Krmaccudukanmss M HOMEHKJIATypa HEOPraHMYECKMX COCIMHECHHMHM: OKCHJAOB (cojeo0Opa3yloliue: OCHOBHBIC, KHCIOTHEIE,




ampoTepHBIe) U HecoleoOpa3ylolliie; OCHOBaHUHN (IUETOUM M HEpPacTBOPUMBIE OCHOBAHMA); KUCIOT (KHUCIOPOACOAEpKAIlHE U
OECKHCIIOPOIHbIE, OHOOCHOBHBIE © MHOTOOCHOBHBIE); coJiel (CpeAHHUX M KUCIBIX)

Ou3ndeckue U XUMHYECKHE CBOMCTBA IIPOCTBHIX BEIICCTB-HEMETAJLIIOB: BOAOPOOA, XJIOpa, KUCIOpOA4a, CCPBI, a30Ta, (1)00(1)01)21,

4.2 yriepoja, KpeMHHUS
43 duznueckie ¥ XMMHYECKHE CBOMCTBA NMPOCTHIX BELIECTB-METAJUIOB: JTUTHS, HATPUS, KallMsl, MarHus W KajbIMs, aTlOMHHMS,
KeJesa. DIEKTPOXUMHUECKUH ps HANPSHXKEHUH METaJUIOB
4.4 duznueckie 1 XUMHYECKHE CBOMCTBA BOJOPOAHBIX COENMHEHNH HEMETAIIOB: XJIOPOBOAOPOd, CEPOBOAOPOA, aMMHAKA
45 duznyeckrne 1 XUMHU4ecke cBoiicTBa okcuaoB HemeTautoB: cephl (IV, VI), azora(ll, IV, V), docdopa(lll, V), yraepoga(ll, IV),
kpeMuHA(IV). TlonyueHne okcHI0B HEMETALIOB
4.6 Xumndeckne cBoicTBa okcuoB: MeTauoB IA-IIIA rpynm, umnaka, Memu(1l) u xenesa(Il, TIT). TTomyueHne okcHaOB MeTaLIOB
47 XuMuueckue CBOI\/’ICTBva OCHOBaHMH M aM(pOTEPHBIX THAPOKCHIOB (Ha TNpHMEpe THAPOKCHAOB ATIOMHUHUS, Keles3a, IMHKA).
[TonyueHne ocHOBaHUH M aM(pOTEPHBIX THAPOKCH/IOB
48 Oobume XMMHYecKHe CBOMCTBAa KHCIIOT: XJIOPOBOAOPOIHOM, CEpPOBOAOPOTHOM, CEpHUCTOM, cepHOM, a30THOM, ¢ochopHOi,
KpeMHHEBOMH, yroibHol. Ocobble XUMHYEeCcKHe CBONCTBA KOHIIEHTPHPOBAHHOM cepHOM U a30THOM KucioT. [lonyueHne KucioT
4.9 Ooburne XuMHUeckie cBoHcTBa cpeqHUX colell. [lomyuenue coneit
4.10 Ilonyuenue, cobupaHue, pacrio3HaBaHHE BOJOPOA, KUCIOPOIa, aMMHAaKa, YIIIEKHCIIOTro Ta3a B JIabopaTopuu
4.11 [ToryueHne aMMHaKa, CEpHOM M a30THON KUCIOT B MPOMBIIUIEHHOCTH. OO0IHe cocoObl MOMyUeHHS METAIIIOB
4.12 I'eHeTHYECKas CBA3b MEXAY KIacCaMH HEOPTaHMYECKHX COEMHEHHH
5 XUMHUECKHE peakInu
51 Krnaccngukanms XuMiIuecKuX peaklnil 1Mo pa3IMYHBIM NpHU3HAKaM: MO YMCTY M COCTABY YHACTBYIOLIMX B peakLH BELIECTB, IO
) TETIOBOMY 3 PEKTY, IO U3MEHEHHUIO CTENEeHEH OKUCIEHNS] XUMHUECKUX YIEMEHTOB
59 TennoBoit  >ddexr Xumuueckodl peakiy, TEPMOXUMHYECKHE YpaBHEHHMs. DK30- MW DHIOTEPMHMUYECKHE PpPEaKLHH.
] TepMoxuMHUecKHUe YpaBHEHHUS
53 OKHCITUTENTFHOBOCCTAHOBUTENbHBIE peakund. OKUCINTENMM M BOCCTaHOBUTENH. [Ipoliecchl OKHCIEHHMS M BOCCTaHOBICHMS.
DNEeKTPOHHBIN OaJaHC OKHCIUTEILHOBOCCTAHOBUTEIBHON PEaKLIMU
54 Teopust snexTponuTHdeckoil aucconMannd. KaTHOHBI, aHMOHBL. DIEKTPOIUTHl W HEMIEKTPONUTH. CHIBHBIE W clla0ble
) HEKTPONUTHL. CTeNeHb AUCCOUUAINH
55 PeaKL{I/II:I MOHHOTO OOMeHa. YCIIOBHS TNPOTEKaHUs peaklMi MOHHOrO OOMEHa, MOJHBIE M COKpAllEHHBIE MOHHBIE ypaBHEHMS
peakuui
6 XUMHS M OKpYXarollas cpefa




Bemecma U MaTepHualbl B HOBCCHHCBHOﬁ JKM3HH YeJIoBeKa. be3omnacHoe HCIONb30BaHHE BCIICCTB U XUMHUYCCKHUX pCaKHI/Iﬁ B

6.1 nabopaTopuu u ObITY. [lepBast HOMOLIL TPH XUMHUYECKHX OKOTaX M OTPaBICHUAX
XUMHUECKOe 3arps3HEHHE OKpYKaloLeH cpenbl (KHCIOTHBIE NOXIM, 3arpsA3HEHHEe TOYBHI, BO3yXa U BOJOEMOB), CIIOCOOBI €ro

6.2 npenotepauienus [lpenensHas nomyctuMas koHueHTpaiys Betiects (II/IK). Ponb XuMuM B pelieHNH YKOTOTHUECKUX MPOOIEM.
Ycunenne napHukoBoro 3¢gdekxra, pazpylieHne 030HOBOTO clI0s
IIpumeHeHue ceprl, a3ota, pocdopa, yriaepoaa, KpeMHHS U UX COSAMHEHUH B OBITY, MEIHULMHE, TPOMBIILITIEHHOCTH U CETBCKOM

6.3 xo3giicTBe. lIpuMeHeHHe MeTalioB M CIUIaBOB (CTallb, UYyTYH, JIOPAIOMHHUH, OpoH3a) B OBITY M TNPOMBIIUIEHHOCTH HX
coeuHeHMH. [IoHATHE 0 KOPPO3UHN METAJIIOB, OCHOBHBIE CIIOCOOHBI 3aIIMTHI HX OT KOPPO3HH

6.4 [IpupoaHbIe HCTOUHUKH YTAEBOAOPOAOB (YIolb, IPUPOIHBIN ra3, HEPTH), TPOAYKTHI NX NepepaboTKu (OeH3UH), X POJIb B OBITY U
TPOMBIIIIEHHOCTH
IlepBoHauanbHBIE MOHATHSA 00 OpraHMYECKMX BELIECTBAX KaK O COCAMHEHMSX yriepola (MeTaH, 9TaH, STHJEH, alleTHJEH, TaHol,

6.5 IJIMLEPHH, YKcycHas kucioTta). [IoHsATHe o OMOMOrMYecKH Ba)KHBIX BEIleCTBaX: XHUpaxX, OelKkax, YIIeBoJaXx — M MX POIH B XKHU3HU
4eIoBeKa

7 Pacuérer:

7.1 1o ¢popMyJaM XMMHHIECKHX COeAMHEHUH

7.2 Macchl (MaccoBOM) IO pacTBOPEHHOTO BELIECTBA B pacTBOPE

7.3 110 XUMHUYECKUM YPAaBHEHUSAM

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O NIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYHEHUKA

METOANYECKHME MATEPHUAJIBI UIA YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET: bubnuoreka [JOK




