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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMY MPENOoJaBaHusl yYCOHOT0 IpeaMeTa « XUMUsDHY
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHaBJINBAET 00s13aTeIbHOE MpeMETHOE coJ/iepKaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, OMNPEACNISET KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHS XHUMHU C YUY€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpeaesseT BO3MOXKHOCTH IIpeaMera s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWE XHUMHH CIY>KHT OCHOBOW Uil (OPMHUPOBAHHMS MHUPOBO33PCHHS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHHE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HA €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUaIOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K MPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM dTane €€
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CrtpykTypa coiepkaHusi MPOrpaMMbl N0 XUMHUU cPopMHpOBaHA HAa OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
ITOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XMMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HAa OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHSI K JPYrOMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOM NpPHUPOJbI, IIEHHOCTHOTO OTHOIIEHWS K HAay4YHOMY 3HaHHMIO U
MeTOJlaM TO3HaHMWS B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mpeaMeToB: «OKpyX)alomuid MUpy,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHUH XUMHUM TPOUCXOJUT (DOPMHUpPOBAHHE 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAHUN — BaKHEUINX (PaKTOB, IMMOHATHMA, 3aKOHOB M TCOPETUUSCKHUX ITOJOKCHHM,
JOCTYIIHBIX 00OOIIEHH MHMPOBO33PEHUYECKOIO0 XapaKTepa, s3blKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE 1IETH, KaK:

— (OpMHUPOBAHME WHTEIUJIEKTyaJIbHO PpPa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITENIBHOMY MPHUHSITHIO PEIICHUH,
CIOCOOHOH a1anTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIeHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM IO3HABATEIbHOM JE€ATEIbHOCTH, HAy4YHbBIM
MeToJaM NO3HaHMsI, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCiIoBH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yHarOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX yHHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YyMEHHA OOBSICHATh W OLIEHUBATH SIBICHUSA
OKpY’KaroIlIer0 MHUpa, MCIOJB3Yysl 3HAHUS U OIBIT, TOJyYEHHBIC MPU H3yUYEeHUHU
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY W TPYAOBOM JESATENBHOCTH B IEJSX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKArOIIEeH MPUPOIHOIN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEYENIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOuUis W HaAMpaBIEHHOCTH AajbHEHIIEro
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX s HM3yYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 0011ero 0oopa3oBaHus, cocTaBisieT B 9 kiacce — 68 dacoB (2 yaca B
HEJIETTIO).



COIAEPKXAHUE OBYUEHUSA

9 KJIACC

BemecTBo U XMMHUYECKasl peaKUMs

[Teprognuecknii 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XAMHUYECKUX OJJEMEHTOB IMEPBBIX TPEX IMEPHUOJIOB, KM, KalblUUs W HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEeMEHTOB B llepuoanueckoii
CUCTEME U CTPOEHHUEM UX ATOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIA KPUCTATUIMUECKONW PEHIETKHU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIUMXCA K Pa3JIMYHbIM KJIACCaM HEOPraHUYECKUX
COCAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukanys XuMUYECKUX PeaKIuid MO pa3IMuHbIM MpU3HaAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIESCTB, MO TEIIoBoMy 3ddekty, Mo
W3MEHCHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajqu3aropa). DK30- U IHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[TonsiTue o ckopocTH xumuyeckoil peakuuu. lloHstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOTEHHBIX U T€TePOreHHBIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUUECKOM paBHOBECUU. DAKTOPHI,
BJIMSIFOIIME HA CKOPOCTh XUMHYECKOW pEAKIUU U TOJOKEHUE XUMHUYECKOIO

pPaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBnenue YpPaBHEHUI

OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIIMA C  MCIOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus dNEKTPONUTUIECKON TUCCOUNALMHU. DIEKTPOJIUTHI U HEAJIEKTPOIIUTHI.
KaTronbl, aHnoHbl. MeXaHu3M OUCCOLMAlUM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenp aucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHbIE W COKpalll€éHHbIE HOHHBIE YypaBHEHUs peakuuil. CBoOiCTBa KHCIOT,
OCHOBaHWA W COJIeM B CBETE TMPEJACTABICHUN 00 JJIEKTPOJIUTUUECKON
nuccorumanyi. KauecTBeHHbIE peakiiui Ha MOHBL. [IOHSITHE O TUAPOJIN3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJECIISIMH KPHUCTAIUIMYECKUX PEIHIETOK HEOPraHUYECKHUX
BEIIECTB — METAUIOB M HEMEeTauIoB (TpaduTa M aaMasa), CIOKHBIX BEIISCTB
(xJopuaa HaTpusl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakIuu



OT BO3ACHCTBUS pAa3IMUHBIX (PAKTOPOB, HCCIEIAOBAHUE BJIEKTPOMPOBOAHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMALMK KHUCIOT, LIEIOYEeHd U CoJIed
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKM  TPOTEKAHMs  peakluMid  HOHHOTO  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Ta3a, oO0pa3oBaHUWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUuid
(ropeHre, peaklMH pa3yIoKEHHs, COETUHEHUS), PACIIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAUYECTBEHHBIX pEaKUUMid HA HOHBI, pELICHUE
HKCIEPUMEHTAJIbHBIX 33/1a4.

HemeTaJuibl 1 X cOeIMHEHUS

OOmass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3HUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOT€HOB. XMMHUYECKHME CBOMCTBA Ha IpHUMEpPEe  XJopa
(B3auMoOJIEHiCTBUE C MeTalylaMH, HeMeTalylaMH, IIejiouaMu). XJIOPOBOJOPO/I.
ConsHas KuciIoTa, XUMUYECKHE CBOMCTBA, IMOJIYy4YECHHE, NMpUMEHEHHe. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKAa. BaXHEWIHne XJIOpUIbl U HX
HaXOXKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue U (PU3nYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYecKue cBoilcTBa cepbl. CepoBOIOPOJ, CTPOCHUE, (PU3HUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (Qu3anueckue U XUMUYECKHE CBOHcTBa (oOmue Kak
OpeICTaBUTENd Kjlacca KHCIOT M crneuuduueckue). XUMHUECKHE peakliuu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHOCO0a MOJYYEHUsI CEpPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMs Ha
cynb(dar-uon. HaxoxaeHnue cepbl U €€ COCNMHEHHMA B TMpUpojie. XUMHYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE JOXKIMU,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €r0 TIPEAOTBPAILICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmnbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpPaHEHHUE B MPHUPOJE,
duznyeckue U XxuMudeckue cBoiictsa. Kpyrosopor a3ora B npupoje. AMMHaK, ero
buznyeckrue 1 XMMHUYECKHE CBOMCTBA, NOJyueHue U npuMenenue. Conu aMMOHuS,
ux QU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAsl KHUCJIOTa, €€ MOoJlydeHHe, (PU3MUYECKHUE U XMUMHYECKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kiacca KUCIOT U CHEHU(PHUYECKHE).
Hcnonb3oBaHuEe HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEPAIbHBIX
yaoOpeHuil. XuMHUYeCcKoe 3arpsi3sHeHUE OKPYIKAIOIIeH Cpeibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHHWE BO3AyXa, MOYBBI W BoA0EMOB). Docdop,



annotpornueie Monupukammu ¢docdopa, GuzMUECKUe U XUMHUYECKHUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKUE U XUMHUIESCKUE CBOMCTBRA,
nonyuenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YI0OPSHUIA.

O6mas xapaktepuctuka 3nemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKUCIEHUS.  YTJEepoj,  aJUIOTPOIIHbIE
MOAU(UKAIINKA, PACTIPOCTPAHCHUE B TMpUpoae, (U3HUYECKHE U XUMHUYCCKHE
cBorcTBa. Ancopouus. Kpyroopot yriepona B npupoje. Okcuabl yriepojaa, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIOM
yriepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KJIMMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
noinyuyeHue W mnpuMmeHeHne. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SUCTBE.

[TepBoHa"aEHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSAUHEHUSIX
yraepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAS KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOJOPOAOB (yrojib, HOPHUPOAHBIA ra3, He()Tb),
MPOJIYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBojax — U X
pomM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCAMHEHUH.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBONCTBA, TOJyYCHHE W
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupone. OOmme mnpeacTaBieHus o0
okcuzae kpemuus (IV) u kpemuueBoil kucinote. CHIMKATB, X UCIOJIb30BAaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakHEWIIe CTPOUTENbHBIE MaTepHallbl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIb30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumMeHm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIIOTHI,
MIPOBE/ICHUE KAYECTBCHHBIX PEAKIIUN Ha XJIOPHI-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalIHue (PU3NYESCKHE W XHMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COCIWHEHUW (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOTE€HUIIOB), O3HAKOMJICHHE C
oOpasmaMu  ceppl MU €€  COeAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BHUJICOMATEpUAIIOB), HAOJIIOEHUE Mpoliecca OOyIIMBaHUs caxapa Mo JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIeHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PeakIny Ha CyJbdar-
WOH W HaOJIOJieHWe TpHU3HaKa e€ MPOTEKaHWs, O3HAKOMIIEHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO MCIOJb30BaHUE



BUJICOMATEPHAIOB), 00pa3aMi a30THBIX U (HOCPOPHBIX yAOOpEHUH, MOIydeHuUE,
coOupaHue, pacrno3HaBaHUE U H3YUYCHUE CBOICTB aMMHaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pochar-moH u m3ydeHne MpU3HAKOB
UX TIPOTEKaHHUsI, B3AMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3YUYCHHE MOZENEN
KPUCTAJUIMYECKNX PEImIETOK anmasa, Tpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydeHue, coOupaHue, paclo3HaBaHUE M U3yuUEHUE
CBOMCTB YIJIEKMCIIOTO ra3a, MpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YyYECHHE TMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIJIEHUE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BakHenme HeMETAIUTbI U UX COSTUHEHUS.

MeTtajuibl 4 MX COCAMHEHUS

OO01mast xapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
uX TmonoxkeHuss B llepmoamueckor cucrtemMe xumudeckux dieMmeHTtoB . H.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKUH  PAX
HaMpspKeHU MeTauioB. Du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIoCcOOBI TONy4deHUs MeTauioB. [loHATHE O KOPPO3WU METAJIOB, OCHOBHBIC
CrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YyTyH, AIOPAJTIOMUHUM,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[lenounsie MeTamel: nosnoxeHue B [lepuoanyeckon cucreme XUMMHUUYECKHUX
sanemenToB JI. M. MeHaeneeBa, CTpo€HHME MX aTOMOB, HAaXOXJICHUE B MPUPOJE.
duznyeckre U XMMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIEeNOYHBIX METaIOB W HX
COECIVMHEHNH.

[Ilenouno3eMenpHbIE  METAUIBI MAarHUM W KaJbLUUW: TIOJOXKEHUE B
[Tepuomnueckon cucreme xumudeckux sneMmeHToB JI. 1. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XAEHUE B Ipupoae. PU3nUecKue U XUMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxueliuie coequHEHHS KalblUs (OKCHI, THUIPOKCHI, COJIH).
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJroMUHHUIA: TIoJiIokeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHUE aToMa, HaxOxAeHHE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCH]IA
AJTIOMUHUSL.

Keneszo: monoxenue B [lepruoandyeckon CHCTEME XUMUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHE aTOMa, HAXOXKIEHUE B mpupoac. Pusnmyeckue wu
XHMHUYECKHE CBOMCTBa Xkene3a. OKCubl, THAPOKCU B U coiu kenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJTyYCHHE.



Xumuueckuii IKCnepumMeHm:

O3HAaKOMJIEHHE C o00pas3llaMM METaUIOB M CIJIaBOB, WX (HU3HUYECKUMU
CBOMCTBaMH, M3yYEHHE PpE3YyJIbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJbIU W HATpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCAa TOPEHUS Kelle3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAaHME  BHJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEAKIM Ha MOHBI: MarHus, KaJbLMs, aJlOMUHUS, [IMHKA, Keye3a
(I u xenesza (111), meau (11), HaOmOaCHKE K ONMKCAHUE MPOILIECCOB OKPAIIMBAHHMS
IJIaMEHU HWOHAMHU HaTpusl, Kajdusi W Kajlblus (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 1o Teme «BaxkHelmue
METAJUIbI K KX COECIUHEHHUS.

XuMHS M OKPYKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW JKU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYyKarouleh cpenbl (MpeesbHas I0mycTUMas
KOHIIeHTpaIus BemiecTs, nainee — [1JIK). Pons xuMuu B pemeHnn 3KoJI0ruuecKux
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NP W3YYEHHH XUMHM B 9 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpUs, aHallM3, CHUHTE3, KJIacCU(PUKALMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHHUE, MOJIeb, SBJICHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTCPHAIBI.

®dusuka: wmarepusi, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUYECKUM 3apsj]l, MPOBOHUKH,
MOJYTIPOBOJHUKH, JTUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CIUIaBbl, (PU3UYECKHE BEIWYUHBI, SAMHUIIBI W3MEPEHHs, KOCMUUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: dorocunres, npixanwe, Omocdepa, IKOCHCTEMA, MUHEPATHHBIE
yA00peHusi, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOIBI,
TI0JIC3HBIC HCKOIIaeMbI€, TOTTUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTU BIANETh JOCTOBEpHOU MH(MOpMAIUE o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUS] O COLUMAIBHBIX HOPMax M MNPABWIAX MEXKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIbHBIX 3aJ7]ay, BBIIOJHEHUH XHUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAaHUSI CYIIIHOCTH HAYYHOW KapTUHBI MUpa, TpeAcTaBiieHusl 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0JIaeMbIX IPOIECCOB M SBIICHHM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYeHHUIO U TMO3HaHHWIO, JIO003HATEIHHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbBHOM TPAEKTOPUU MPOAOJKEHUSI 00pa30BaHus C YUYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOTr0 BOCIIUTAHMS

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHME LEHHOCTU COOJIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIEld TPUPOJHON CPEIOM, I MOBBIIIECHHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATbHI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHATHH (BBIACIATh UX XapaKTEPHBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HU3Yy4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIENIN, UCTIOJIb3yEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBIABIATH U XapaKTEPU30BaTh CYIICCTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJoaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YMEHHE BBIOMpATh, AHAIU3UPOBATH W MHTEPNPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHMs 3a/JaBaTb BONPOCHl (B XOA€ Juajora W (WiIM) JUCKYCCHM) TIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTax; JeJIaTh IPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIENOBAaTEIbCKOW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOIO PE3yJIbTaTa 3asBJICHHOW LEIH, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIICJISIIOT: OCBOEHHBIE OOYYalOIIMMKCS HAy4yHbIE 3HAHUS, YMEHUS U CIOCOOBI



JNEUCTBUM, BUABl JEITEIBHOCTH IO T[OJY4YEHUIO HOBOTO 3HAHHWS, €ro
WHTEpIIpeTaluy, NPeoOpa3oBaHUIO W TMPUMEHEHUIO B PA3IUYHBIX YUYE€OHBIX U
HOBBIX CUTYaI[UsIX.

K konIy o0ydenus B 9 kjacce npeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0OYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XHWMHUYECKHUX MOHSATUNA: XUMHUYECKUM
JJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, aHWUOH, MPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl pPeaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU 3 DeKT
peakuuu, MOJib, MOJSIpPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, SJIEKTPOJIUTUYECKAST JTUCCOLMAINS, PEAaKUUH HOHHOIO
oOMEHa, Karaau3aTop, XHMHUYECKOE paBHOBecHE, OOpaTUMble U
HEeoOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHE W  BOCCTaHOBJICHHUE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METajuInYecKasi), KpHUCTAJUIMYECKass pElmETKa, KOppo3us METALIOB,
CIUIaBbl, CKOPOCTb XUMHYECKOM pEaKIuHu, MpPeaeabHO JOMyCTUMas
koHueHTpanus [1/IK Bemectna;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BAaTh XHWMHUYECKYIH) CHUMBOJMKY Ui COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OIpPEIENATH BAJEHTHOCTh U CTENIEHb OKUCICHUSI XUMUUYECKUX DJIIEMEHTOB B
COCIMHEHUAX pa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIAcCy COEIMHEHUU Mo ¢opmysaMm, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HMOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCIIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (QopMylie, XapakTep Cpeisl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenngeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OINUCHIBAaTh W XapaKTEpHU30BaTh
tabnuunyio (opmy [lepruoanueckoil CUCTEMbl XUMHYECKHX DJIEMEHTOB:
paznuyaTh TOHSATUSA «rJaBHasg moarpymma (A-Tpynma)y U «mobodHas
noarpynmna (b-rpynma)», manesie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuie, ¢
YUCIIOBBIMU  XapaKTEPUCTHUKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpesieieHue HMX IO 3JEKTPOHHBIM CJOSIM), OOBSACHATH OOIIME
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B



npezenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYMN C YUYETOM CTPOCHHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME W CHEIU(PUISCKUE XHUMHYCCKUE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEIIECTB, MOJITBEpPX Aasi OINHUCAHUE
OpUMEPAMH MOJIEKYJISIDHBIX U HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIIii;

COCTABJISITH YPaBHEHUS JJEKTPOJUTUYECKON JHMCCOLMALUU  KHUCIIOT,
LIETI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMI NOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3U MEXKIY BEUIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKkpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMii;
MPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKHX NPEBPALICHUNA B Pa3IUUYHBIX
YCIOBUSIX;

BBIYHCIIATh OTHOCHUTEJIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »3JIeMEeHTa 10 (dopmyie
COEIMHEHHS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

cCOONIOaTh  MpaBUjia  TOJB30BAHUS  XMMHUYECKOW  TMOCYyJAOW U
Ja00paToOpHBIM  O0OPYJIOBaHMEM, a TaKXe TNpaBuiia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYEHUI0O U COOMpAHUIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U YTIIEKUCIIOTO Tra3a);

NPOBOAUTL  PEaKIuu, TMOJATBEPXKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATh OMBITHBIM MyTEM XJIOpUJI-, OpOMU/I-,
uonua-, kapbonar-, ¢docdar-, cuiaMkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTUOHBbl AaMMOHHSI U HMOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPAaX HEOPTaHUYECKUX BEILIECTB;

MIPUMEHSITh OCHOBHBIC OIEpAllMM MBICIUTEIBHON JAEATEbHOCTU — aHaJU3
U CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEeMATH3aIlMI0, BBISBICHUE
MPUYUHHO-CJIEACTBEHHBIX CBSI3€M — i1 U3y4YE€HUS CBOWMCTB BEIECTB U
XUMHUUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHbIE METOJIbl T[O3HAHUS —
HaOIOICHUE, M3MEpPEHNe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC
KosmuecTBo yacoB
HanmenoBaHue pa3/ie/ioB U TeM JuiekTpoHHbIE (HUGPOBDbIE)
Ne i/ Konrpoabnbie | IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThI
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIu
[ToBTOpEHue U yriryOsieHne 3HaHUN
11 P ey 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX pa3JIesioB Kypca 8§ Kjacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX
1.2 . p 4 https://m.edsoo.ru/AFN4LWG7U
peakiui
DIIEKTPOIUTHYECKAs JUCCOLIMALIHSL.
1.3 P 8 Han 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMHUYECKUE PEAKIIMU B PACTBOpaAxX
Htoro no pazneny 17
Pasnen 2. HemeTa/uibl ¥ UX coeIMHEHUSI
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.1 5 P P 4 1 https://m.edso0.ru/ZTN1F700I
aneMeHToB VIIA-rpynmsl. ["anorenst
OO01mas xapakTepuCcCTHKa XUMHUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COCTMHEHUS
OO01mas xapakTepuCcCTHKa XUMHUYECKUX
2.3 anemMeHToB VA-rpynisl. A30t, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COCTMHEHUS
OO01mas xapakTepucTUKa XUMUIECKIX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 https://m.edso00.ru/JPJ200VJIX
KPEMHHI U UX COCTUHECHUSI



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Hroro no pazaeny

25

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

3.1 OO01re CBOMCTBA METAJLIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Bakneiiime MeTalibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Htoro mo pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
B
4.1 CHLCCTEA 1 MATCPHAIIB B KHSHH 3 https://m.edsoo.ru/TFNBWEF7Y
YyeJioBeKa
Hroro mo pazneny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FY5RY75R9
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

IHOYPOYHOE IIVTAHUPOBAHUE
9 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJabHbie
padoThbI

IIpakTH4eckue
padoThbI

Jara
U3yYEeHUS

DJIeKTpPOHHbIe U (pPoBbIE
o0pa3oBaTe/bHbIE Pecypchl

Ilepuoouueckuii 3axon.
Ilepuoouueckan cucmema
xumuueckux ynemenmos /. H.
Menoeneesa(x 157-nemuto
Ilepuoouueckou cucmeme
xumuyeckux snemenmos /1. H.
Menoeneesa )

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB XMMHUYECKUX
3JIEMEHTOB IIEPBBIX TPEX
MEPUOJIOB

https://m.edsoo.ru/GNJPEROFB

Knaccudpukanuus n
HOMEHKJIATypa HEOPTraHUYECKUX
BEIIECTB

https://m.edsoo.ru/WTOIWRA20Q

Bunsl XuMH4eCcKOU CBSI3H U
THUIBI KPUCTATUTUYECKHUX
peLETOK

https://m.edsoo.ru/UI4Y5CFRV

Kontponbnas padota Nel o
teme «IloBTOpeHue n
yrIIyOJIeHHE 3HAaHUH OCHOBHBIX
pa3aenoB Kypca 8 Kiaccay

https://m.edsoo.ru/J4X8ZN212

Knaccudukanms xumuaecknx

https://m.edsoo.ru/X8XAE7E2J



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

peaxkuuii mo pa3IuyHbIM
MpU3HAKaM

ITonsTHE O cKOpOCTH
XuMu4ecKkon peakuuu. [lonstue
0 TOMOT€HHBIX U IT'€T€POreHHBIX
peakuusax

https://m.edsoo.ru/6VLXCYY7N

ITonsATHE O XUMHYECKOM
paBHOBecuu. DakTopwi,
BJIMSIIOIIME HA CKOPOCTh
XUMHYECKOHN peakiuu u
MOJIOKEHNE XMMHYECKOTO
paBHOBECHUS

https://m.edsoo.ru/H4FH7NZNM

OKHUCIIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKITUU

https://m.edso0.ru/648V11026

10

Teopust 3neKTPOTUTHUECKOM
nucconuanuu. CuiabHble U
cl1a0bIe AIIEKTPOIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HonHbIe ypaBHEHHS peakui

https://m.edsoo.ru/VVN2SBIN1R

12

XuMHYecKre CBOMCTBA KHUCIOT
W OCHOBAHUM B CBETE
Ipe/icTaBIeHH 00
AIEKTPOJIUTUYECKON
JHUCCOLIUAIN

https://m.edsoo.ru/8HH81YVXI

13

XuMHYECKHE CBONCTBA COJICH B
CBeTe MpecTaBIeHul 00
ANEKTPOIUTHIECKOM
JUCCOITHAITIT

https://m.edso0.ru/ETD5QTS4G

14

[TonsiTe o ruaponuse conen

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



https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W

15

O0001IeHre U cUCTEMaTU3 AU
3HaHUU

https://m.edsoo.ru/FEEIZRMBG

16

[TpakTuyeckast padora Ne 1.
«Pemenue OKCIICPUMCHTAJILHBIX
3a1a91»

https://m.edsoo.ru/7VXTFHJIT4

17

KonTtponsHas padora Ne2 o
TeMe «DIEKTPOIUTHYECKAS
aucconuanus. XuMHU4ecKue
peaKIMy B pacTBOpax»

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

18

OOm1ast xapaKTepUCTHKA
rajoreHoB. XuUMU4ECKUE
CBOICTBA Ha MPUMEPE XJI0pa

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopoa. ComnsiHas
KHCJIOTa, XUMHWYCCKUC CBOﬁCTBa,
MOJTyYCHHE, IPUMECHEHUE

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTuueckas padora Ne 2 o
teme «llomyuenne cosmsaHoOM
KHUCJIOTBI, U3yYECHUE €€ CBOMCTBY»

https://m.edsoo.ru/PVEXIYWEG

21

Brraucienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKLUH, €CIIH
OJIMH U3 PEareHTOB JaH B
n30BITKE

https://m.edsoo.ru/4BI5H070F

22

OO6mrast XxapaKTepucTHUKa
aneMeHToB VIA-rpynmsl

https://m.edsoo.ru/VMWKERSEP

23

AnnorpornHbie MOAUGUKAITIH
cepnl. HaxoxieHue cepbl U €€
COEMHEHHI B IPUPOJIE.
XHWMHYECKHE CBOMCTBA CEPBI

https://m.edsoo.ru/CX10EU8SPO



https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO

24

CepoBoiopo/1, CTpOeHHUE,
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBa

https://m.edsoo.ru/ECGX2B40W

25

Oxcuppl cepbl. CepHas KMCIIOTA,

(bl/ISI/ILICCKI/IC 1 XUMHYECKHEC
CBOﬁCTBa, IIPUMEHCHUEC

https://m.edsoo.ru/ULRFLCHH1

26

XUMHUYECKUE PEAKIUH,
JIEKAIlie B OCHOBE
MIPOMBIIIIJICHHOTO CII0c00a
MOJIyYEHUSI CEPHOM KUCIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKpY’Karolllen cpebl
COEAUHEHHSIMHU CEPbI

https://m.edsoo.ru/H7FT3NON4

27

Brrunciaenue maccoBoit J0JIN
BbIXOJa ITPOAYKTA PCAKIIUU

https://m.edsoo.ru/HSJE186WN

28

OO1m1as xapakTepucTHKa
aseMeHToB VA-rpynisl. A30T,
pacnpoCTpaHEHUE B IPUPOE,
¢bu3nyeckue 1 XUMHUYECKUE
CBOMCTBa

https://m.edsoo.ru/WAHRMB976

29

AmMHaK, ero pusnveckue u
XMMHYECKHE CBOICTBA,
MOJIy4E€HUE U IPUMEHEHHE

https://m.edsoo.ru/HZAYESF13

30

IIpakTuyeckas padora Ne 3 o
teme «llonydyenune aMmuaxa,
U3yYEHHUE €r0 CBOHCTBY

https://m.edsoo.ru/JORP64I1FJ

31

A3oTHas KHCI0Ta, €€
(busznyuecKre U XUMHUYECKUE

https://m.edsoo.ru/U2DYEDMYE



https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE

CBOICTBa

32

Hcnons3oBanue HUTPATOB U
COJICH aMMOHUS B Ka4eCTBE
MUHEPAIbHBIX YI00pEHU.
Xumuueckoe 3azpaznenue
OKpyscaroweil cpeovt
coeouneHuamu azoma (K
Oobwepoccuiickomy ono
3auumpl Om IK0J102U4eCKOll
onacnocmu)

https://m.edsoo.ru/5SHBKCIQCB

33

®ocop. Oxeun dochopa (V) u
dhochopnas kuciora,
(bu3HUYeCcCKre U XUMUICCKHE
CBOMCTBA, IOJIy4YCHUE

https://m.edso0.ru/GDQJSO3WP

34

Hcnons3oBanue pocdaros B
KaueCcTBE MUHEPATHHBIX
ynoOpeHuit. 3arpsisHeHHE
MIPUPOJIHOM cpenbl hocdaTamu

https://m.edsoo.ru/UAZ3HUG5V

35

VYrnepoa, pacnpocTpaHeHHUE B
npupojie, Gu3ndecKue u
XUMHYECKHUE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxcuipl yriaepona, ux
busnyecKre U XUMHUECKUE
CBOMCTBA. DKOJIOTUYECKHUE
poOJIeMBbI, CBSI3aHHBIE C
okcuzom yriepona (1V)

https://m.edsoo.ru/OXQAPGNCF

37

VYrospHasa KUCIOTa U €€ COJIN

https://m.edsoo.ru/OHQHDGIPA

38

[IpakTuyeckas padora Ne 4 o

https://m.edsoo0.ru/G2HZXQGCS8



https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8

teme "[losyueHnue yriekuciaoro
ra3a. KauectBenHas peakiius Ha
KapOoHaT-MOH"

39

[TepBoHayabHEBIE MTOHATHUS 00
OPraHMYECKUX BEIECTBAX KaK O
COCAMHEHMSX YIiIepoaa

https://m.edso00.ru/30T1Z2109Z

40

Kpemuuii u ero coeguHeHus

https://m.edsoo.ru/75JXNHO0I8

41

[IpaxTuueckas padora Ne 5.
Pemenue skcniepuMeHTaTBHBIX
3aja4 no teMe «Baxkaenme
HEMETAJIBI K MX COCAUHCHUS

https://m.edsoo.ru/O7E8DOD7Z

42

KonTponbnas padora Ne3 no
TeMe «BakHenme HeMeTauIbl
U UX COEIUHEHUSD)

https://m.edso0.ru/S85J9UGH3

43

OOm1ast xapaKTEpUCTHKA
XAMUYECKHUX DJIEMEHTOB —
MeTauioB. MeTramnndeckas
CBSI3b M METAJNINYECKast
KpUCTAJUTMYECKasl PeIIETKa.
dusznyeckue CBOMCTBA
METaJJIOB

https://m.edsoo.ru/XK1GYPCO1

44

XUMHUYECKHE CBOMCTBA
METaJUIOB. DJIEKTPOXUMUYECKUN
AL HANPSDKEHUNA METAJIOB

https://m.edsoo.ru/Z7YRNPAEW

45

OO6mwme crmocoOb! MOTydeHUs
MetasuioB. Cruiassl. Ipogheccun
memannypea (ko /[Anto
Memanuaypea)

https://m.edso0.ru/G54GDQI2D



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D

Boruncnenus no ypaBHeHUsIM
XUMHYECKUX PeaKlid, ecliu
OJIMH U3 PEareHTOB COJIEPIKUT
IpUMecH

46 [TonsTHE O KOPPO3UM METAJIIOB https://m.edsoo.ru/4FIGDOWOW

47 II{enouHble METAIIITBI https://m.edsoo.ru/X1B4BPUW?2
@)

48 KCHIRT H THAPORCHIST HATPHA https://m.edso0.ru/Q4DX0G3U9
" KaJIus

49 LHGJIO‘{I;IOSGMGJILI{HG METAILIBL = https://m.edsoo.ru/REOCDY0K6
KaJIbLIUI U Mardum
B N

50 HHCHIITHE COCHIHCIHA https://m.edsoo.ru/CJR96CMZA
KaJIbLIHAS
O000111eH1E U CUCTEMATHU3ALIMS

51 . https://m.edsoo.ru/O5PXGG1BE
3HAHUN
K 651 o

52 CCTROCTE BOJIBL | CHIOCODBE e https://m.edsoo.ru/WFMBFTTTP
yCTpaHEeHUs
[IpakTuueckast padora Ne 6 o

53 Teme "YKEcTKoCTh BOIBI U https://m.edsoo.ru/NF1IROKB8J
METOJIbl €€ yCcTpaHeHUs "

54 AmroMuHuR https://m.edso00.ru/9ZJ8RD1TV
A N

55 M(OTEpHEIC CBOHCTBA OKCHI https://m.edsoo.ru/NI5KI110J5
Y TUAPOKCH]IA

56 Keneso https://m.edsoo.ru/F20NJR5SR
@)

57 KCHABL, THAPOKCHAB! 1 COJH https://m.eds00.ru/IRTUBLAMP
xenesa (1) u xenesa (I11)
00600

58 ODIICHHE 1 CHCTEMATH3AIA https://m.edsoo.ru/NAON6HGKZ

3HAHUH



https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ

59

[TpakTnueckas padora Ne 7.
Pemenue skcnepuMeHTaTbHBIX
3a7ad4 1o teMe «Baxuelimue
METAJIIbI U UX COETUHEHUSDY

https://m.edso00.ru/ZN7G0QSMX

60

Boluncnenus no ypaBHEHUSAM
XMMHMYECKHUX PEAKLUH, €CIIN
OJIMH U3 PEarcHTOB JaH B
M30BITKE WU COAEPIKUT
npuMecu. Beraucienus
MacCOBOM J0JM BbIXOa
MIPOAYKTA pEaAKIUU

https://m.edsoo.ru/AYD2HESIY

61

O00011IeHIE U CUCTEMATU3AIUS
3HAaHUU

https://m.edso0.ru/B8TOVTKOP

62

KonTponbnas pabora Ne4 mo
TeMe «BaxkHelme MeTasuibl 1
WX COCTUHEHUS

https://m.edso00.ru/703C804GN

63

BemectBa 1 Matepuansl B
MOBCETHEBHOM KM3HU UeIOBEKa
Xumuk - npogpeccusn
npoOWNI020, HACMOAULESO U
oyoywezo (ko /Inio
PAOOMHUKO8 XUMUYECKOU U
Heghmexumuueckoil
NPOMBIUUTIEHHOCIU)

https://m.edso0.ru/OFI132JMTO0

64

XHUMUYECKOE 3arpsi3HEHUE
OKpYKarolleu cpebl

https://m.edsoo0.ru/SANGYEYOQI

65

Ponps xumuu B perreHnn
9KOJIOTMUYECKUX MPoOIeM

https://m.edso00.ru/180Q203Y 28



https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28

O000111eHrE U CUCTEMATU3ALMS

66 . 1 https://m.edsoo.ru/DT1BAS5U4
3HAHUU
67 0606?161{146 1 CHCTEMATHSAMIA 1 https://m.edsoo.ru/P52TJZNXV
3HAHUU
68 Obobuienne 1 cueTemaTH3AA 1 https://m.eds00.ru/TMK36TJZG
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOPAMME



https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIbHOM ITIPOT'PAMMBbI

9 KVIACC

Kon
NpoBepPsieMOro
pe3yJjbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrpPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

ITo Teme: «BGH_IGCTBO " XUMHYCCKad pCaKkuusi»

11

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHMX IOHSATHI: pacTBOp,
AJIEKTPOJIUTBI, HEDJIEKTPOJIMTHI, 3JIEKTPOJUTHYECKAS AUCCOLMALIMS,
peakuu MOHHOTO OOMeHa, KaTajlu3aTrop, XMMHYECKOE pPaBHOBECHE,
o0OpaTumble u HeoOpaTUMble peakuuy,
OKHCIIUTEIIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKUCJIUTETD,
BOCCTAHOBUTENb, OKHMCIEHHE U BOCCTAaHOBIICHUE, aJUIOTPOIIMS,
aMmpOTEepHOCTh,  XHMHUYECKas  CBA3b  (KOBAJICHTHAs, HWOHHA,
METaJUInYecKas), KpUCTAJUIMYecKas peleTka, CIUIaBbl, CKOPOCTb

XUMHYECKON peaKun

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKHUX MOHATHU H

MPUMCHATH 3TU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX HpCBpaHIGHI/II\/’I

13

COCTABJISITh YPAaBHEHUS JIIEKTPOJUTUYECKOM IUCCOLMALMM KHCIIOT,
LIeJI0YE M COJIEH, IOJIHBIE W COKpaUICHHBIE yPaBHEHUSA pEaKUUil

HOHHOTO OOMEHA

14

pPacKpbiBaTb CYHIHOCTb OKHCIIMTCIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKui

1.5

MMpOBOANUTD paC‘léTH 110 YPaBHCHHUIO XHUMHYECKOMN peaKkuuu

IIo temam: «HemeTamnbel U HMX CO€AUHEHHS» U «MeTauabl M HX

COCITMHEHU S

2.1

XapaKTCpU30BaTh (OHI/ICBIBaTB) 06H_[I/Ie u CHCI_[I/I(I)I/I‘-ICCKI/IG XUMHWYCCKUC
CBOMCTBa IMPOCTBIX M CJIIOXKHBIX BCHICCTB, MOATBCPKIAAsA OIMMCAHUC
npuMepaM MOJICKYJISIPDHBIX U HOHHBIX ypaBHeHI/IfI COOTBCTCTBYIOIIHUX

XUMHYECKHUX PEaKInn

2.2

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MOATBCPKAAOIMUX CYHICCTBOBAHHUC

TCHETUYECKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IIPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMH,




BO3MOXHOCTH HNPOTCKAHUA XUMUUYCCKHUX npeBpameHHﬁ B pPa3JIMYHBIX

YCIIOBUSX

2.4

CIENOBaTh MpABUJIAM I[IOJb30BAaHHS XUMUYECKOW TMOCYIOW U
7a00paTOPHBIM 00OPY/JIOBAaHHMEM, a TaK)Ke IpaBUJIaM OOpAIECHHUS C
BEIIECTBAMH B COOTBETCTBUUM C HHCTPYKUUSMH IO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUUYECKHX OIBITOB MO IMOJYYEHHUIO U COOMpaHUIO

ra3o00pa3HbIX BEUIECTB (AMMHUAKa M YTIEKHCIIOrO Ta3a)

2.5

MPOBOAMTh PEaKIHH, IOJATBEPXKIAIONINE KAaYeCTBCHHBIH COCTaB
pa3MYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IYyTEM XJIOPHI-,
Opomun, wuoaun, KapOonat, (ocdar, cuaukar, cyiubdar,
THJIPOKCHIMOHBI, KaTHOHBI aMMOHUS, WOHBI HM3YYCHHBIX METAJLJIOB,

MNPUCYTCTBYOIIXUEC B BOAHBIX pACTBOPAX HCOPIraHUYCCKUX BCIICCTB

ITo Teme: «XuMUSA U OKPYIKAIOILIAsL CPEay

3.1

pacKkpbIBaTh CMBICII OCHOBHBIX Xumuyeckux nonsatuii: [IJIK

BCUICCTBA, KOPPO3Us MCTALJIOB

3.2

MPUMEHATh OCHOBHBIE OIEPALUU MBICIIUTEIBHON NEATEIbHOCTH —
aHaJgu3 W CHHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEeMAaTH3allUIo,
BBISIBIICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3eM — IS HM3yYCHHS
CBOMCTB BEILIECTB U XUMHUYECKUX PEAKIUN; €CTECTBEHHOHAyYHbIE
METO/Abl TIO3HAHUS — HAOJIOJIEHWe, HW3MEpEeHUe, MOJICIUPOBAHHE,

HKCIIEPUMEHT (peabHbI U MBICICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

BemecTBo 1 XuMH4eckas pEaKknus. HOBTOpeHI/Ie

11

[Iepnonnueckuit 3akoH. Ilepuoauyeckas cucrema Xumudeckux snemeHTos J[.1.
MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHMHU CBOWMCTB
XUMUYECKUX BJIEMEHTOB IMEpPBBIX TPEX MEPUOJOB, Kallusl, KaJblUi H UX
COCJIMHEHUN B COOTBETCTBUHU C IOJOKEHUEM 3JieMeHTOB B Ilepuonuueckoit

CUCTCMC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BHABI XMMHYECKOM CBA3U. THUNBI KpHUCTaNIMYECKUX
PEWETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH
U BUJa XUMHUYECKOH cBs3u. Knaccuukanus 1 HOMEHKIIATypa HEOPraHUIECKUX
BEIIECTB (MEXIyHapoAHas U TpUBHAJIbHAs). XMUMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIMXCA K PA3IM4YHBIM  KJACCaM  HEOPraHWYECKUX COCIUHEHHH,

TCHCTHUYCCKAA CBA3b HCOPIraHNYCCKUX BCUICCTB

1.3

Knaccudukanms XuMHYECKHX peakIuid M0 Pa3IuIHbIM MpU3HAKaM (110 YHCITy U
COCTaBy YYacTBYIOLIMX B PEaKLMU BEIIECTB, MO TEIJIOBOMY 3(QexTy, Mo
M3MEHEHHUIO CTENeHEell OKHCIEHUS XMMHMUYECKHUX DJIEMEHTOB, [0 OOpPaTHMOCTH,
0 Yy4yacTUIO KaTamu3aTopa). OK30- U SHAOTEPMHYECKHE  PpeaKIHH,

TEPMOXUMHNYCCKUEC YPABHCHHA. IlonsTue o CKOpPOCTH XHUMHYICCKOM pc€akuuun

1.4

ITousiTue 00 O6paTI/IMLIX 151 HeO6paTI/IMLIX XUMHUYCCKUX PCAKIUAX. IlonsTtue o
TOMOT'CHHBIX U I'€TCPOTCHHBIX PCAKIHAX. IlonsTre 0 XUMHUYECKOM paBHOBECHUMU.
CDaKTOpBI, BJIUAIOIIUE Ha CKOPOCTb XUMHYECKOMN pCakiiui U IIO0JIOKCHUC

XUMHUYCCKOI'0 paBHOBECHU S

1.5

OKHUCIUTENTbHO-BOCCTAHOBUTEIIbHBIC peaxkuuu, AIEKTPOHHBIN OanaHc
OKUCITUTEIbHO-BOCCTAHOBUTENbHON  peakuuud. (CocTaBlieHHE  YpaBHEHHI
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA C HCIOJb30BAaHHEM METOJA

SJICKTPOHHOI'O Oamanca

1.6

Teopust DNEKTPOIUTUYECKON TUCCOIMALMU. DIJIEKTPOIUTHI U HEIIEKTPOIUTHI.
Kartnonsel, annonsl. MexaHu3M QUCCOLMALMU BEIIECTB C Pa3IMYHbIMH BUAAMHU
xuMudeckor cBs3u. CteneHs aucconuanuu. CHIIbHBIE U CTTA0bIe DJICKTPOIUTHI.
Peakuuu noHHOTO OOMeHa. YCIOBHS MPOTEKaHMUs PEaKUUid MOHHOrO OOMeEHa,

MOJIHbIE W COKpalIEHHbIE HOHHBbIE ypaBHEHMs peakuui. CBoilcTBa KHCIIOT,




OCHOBaHMW ® COJEM B CBETE€ TIPEACTABICHUN 00 SIEKTPOJUTHUYECKON

JUCColralu. KauecTBeHHEIE PCaKMu Ha UOHBI. IlousTue o TUAPOJTIN3C colei

1.7

XVUMUYECKUH SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMH KPUCTAIUIMUECKHUX
pPEeETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETauloB (rpadura U
ajMasa), CJIOKHBIX BELIECTB (XJIOpuAa HATpPHUs); UCCIEIOBAHHUE 3aBUCUMOCTHU
CKOpOCTM XHMHYECKOH peakiuu OT BO3JEHCTBUS Ppa3IMUHBIX (PAKTOPOB;
UCCIIEJOBAHUE  DJIEKTPOIIPOBOJHOCTH  pPAacTBOPOB  BEILIECTB,  IIpoliecca
JUCCOLMALMU  KUCJIOT, Iejao4ed M cojell  (BO3MOXKHO MCIIOJIb30BaHME
BUJICOMATEpPUAIOB); IPOBEACHUE ONbBITOB, WUIIOCTPUPYIOIIUX IPU3HAKU
IPOTEKaHUs peakii HOHHOro oOMeHa (00pa3oBaHKMe OCa/iKa, BbIJCICHHE rasa,
o0pa3oBaHHE BOJIbl); ONbBITOB, WJUIIOCTPUPYIOLIMX IPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakluil (ropeHue, peakiuy pas3sioKeHUs, COCIUHEHNUs);
pacro3HaBaHUE HEOPIaHWYECKUX BEIIECTB C MOMOIIbIO KaU€CTBEHHBIX peaKui

Ha MOHBI; PCIICHHUEC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramns u nx COCANHCHUA

2.1

OOmast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTpPOEHHs aTOMOB,
XapaKkTepHbIe CTereHu okucieHns. CTpoeHne u (u3NYecKre CBOMCTBA POCTHIX
BEUIECTB — TaJONeHOB. XHUMHUYECKHE CBOMCTBA Ha IpUMEpe XJopa
(B3aMMOJEHCTBUE C METaUIaMH, HEMETaJUIaMH, IIeno4aMu). XJIOpOBOAOPOL.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4YeHHe, NpuMeHeHue. JleiictBue
XJIOpa U XJIOPOBOAOPOAA HAa OPraHU3M 4elloBeKa. BakHeuluue XJIOpUAbI U UX

HaXO0XJAEHUE B MPUPOJIE

2.2

OObmas xapaxtepuctuka 31eMeHTOB VIA-rpynmnbel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEePHBIE CTETIEHN OKUcieHus. CTpoeHue u (pu3muecKue CBOMCTBA
IOPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOIHBIE MOIU(PHUKALMU
KHCIIOpOJia U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOPOJ, CTPOEHHUE,
¢u3nueckue M XUMHUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak IpeACTaBUTEIH
KHACIIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (GU3NYECKAE W XUMHYECKHE CBOWCTBA
(oOmre Kak MpeacTaBUTENs Kilacca KUCIOT U creuupuyeckue). XuMHYECKHe
peaKIuu, JeKalue B OCHOBE NMPOMBIIIICHHOTO Croco0a IMONydeHHsl CepHOU
kucioTel. Ilpumenenue. Coiau CepHOM KHUCIIOTHI, KaueCTBEHHAsh pEaKlus Ha
cynbdar-uoH. Haxoxmenue cepbl U €€ coeAMHEHUI B mpupoje. XUMHUYECKOe
3arpsA3HEHUE OKPY’KAIoLIeH Cpeibl COCIMHEHUSMHU Cepbl (KHUCIOTHBIE JTOXKIH,

3arpsi3HEHNE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPeA0TBpaIlleHUs

2.3

OOmas xapakrepuctuka syeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHUs




aTOMOB, XapaKTEpHbIE CTEIIEHH OKUCIIEHUS. A30T, paclpOCTpaHEHHUE B IIPUPOJIE,
¢u3nueckrue U XuMU4eckue cBoiictea. Kpyrosopor a3ora B npupoae. AMMHAK,
ero ¢u3nyeckue M XMMUYECKHE CBOMCTBa, NoiaydeHue u npumeHenue. Conu
aMMOHUS, HX (U3MYECKHe ¥ XHMMHUYECKHE CBOICTBa, IpHUMEHEHHE.
KavecTBeHHast peakuusi Ha MOHbI aMMOHMsI. A30THasl KUCJIOTa, €€ MOJy4YeHHUE,
¢u3uueckue M XMMUYECKHE CBOWCTBa (00IIME Kak MpeICTaBUTENs Kiacca
KUCIOT U crneuududeckue). Vcnonap3oBaHue HUTPATOB M COJEM aMMOHUS B
KaueCTBE MUHEPAJIbHBIX yJI0OpeHuil. XUMUYEeCcKoe 3arpsa3HEHHE OKpYXKarolleil
Cpezibl COEIUHEHUAMU a30Ta (KUCIOTHBIE JTOKIH, 3arpsi3HEHUE BO3/yXa, M0YBbI

1 BOJIOEMOB)

2.4

®ocdop, amrorpornnsie Mogudukanuu (ocdopa, puNIECKHe U XUMHUIECKHE
cBoiictBa. Okcun ¢docdopa(V) u docdhopnas kuciora, ¢GU3NYECKUE M
XUMHUYECKHE CBOWCTBA, moiydeHHe. Vcmonp3oBanume ¢ocharoB B KauecTBe

MUHEPATBHBIX YI00pEHHIA

2.5

Obmas xapaktepuctuka 31eMeHToB |VA-rpynmbl. OcoOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTEepHbIE CTEMEHW OKUCIEHUSA. YTIJIepon, aJuIOTPOIIHBIE
MOIU(UKAIMH, PACIPOCTPAaHEHHE B MPHPOJE, (U3NYECKUE U XUMHUYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopor yriepona B npupojge. Okcuuasl yriepoaa,
uxX (U3NYEeCKHe M XMMHYECKHE CBOWCTBA, NEHCTBHE HA XHMBBIE OPTraHU3MBI,
NOJy4YeHHE U NMPUMEHEHHE. DKOJIOTHYecKre MpoOIeMbl, CBA3aHHBIE C OKCHUA0M
yrinepona(lV); rumoresa rinobanbHOTO TOTEIUICHHS KIMMAaTra; MapHUKOBBIMA
3pdexT. YrompHas KHcCIOTa M €€ Ccold, UX (U3MUECKHE U XUMHUYECKUe
CBOICTBa, MOJy4YeHHE W TpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHarT-
uoHbl. Vcrnosnbp3oBaHue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3AHCTBE

2.6

[lepBoHayanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHMSX
yriaepoga (MeTaH, 3TaH, ITUJICH, AalleTWIEH, OSTaHOJ, TJMIEPHH, YKCyCHas
kucnora). Mx cocraB m xummueckoe crpoeHue. lloHsTne o Oumonormuecku
BO)XHBIX BEIIECTBaX: )XMpax, OeNKax, yriaeBoJaXx — WU HX pPOJU B JKU3HHU
yelnoBeka. MarepuaabHOE €IMHCTBO OpPraHMYECKUX U HEOPraHHMYeCKHUX

COeIMHEHUN

2.7

Kpemuuii, ero Qusnyeckue u XUMHUYECKHE CBOMCTBAa, IMOJyY€HUE H
npumeHenue. CoeauHeHust kpeMHHUs B mpupoze. OOmme mnpezacTaBieHus o0
okcuze kpemHusA(1V) u kpemuueBoil kuciaore. CUIMKATBI, UX UCIOJIb30BaHUE B

6LITy, MCIUIUHC, TPOMBIIIICHHOCTH. Baxueiiie CTPOUTCIIBHBIC MAaTCPpUAJIbI:




KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [Ipobrembr OGe3omacHOTrO

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCGI[HGBHOﬁ KHU3HHU

2.8

XUMHUYECKUH HKCHEPUMEHT: HM3y4YeHHE 00pa3loB HEOPraHWYECKHX BEIIECTB,
CBOICTB COJIIHOM KHUCIJIOTBI; ITPOBEJIECHUE KAaYECTBEHHBIX PEAKIMN HAa XJIOPUI-
HOHBI M HAOJIOJICHWE NPU3HAKOB HUX IMPOTEKAHMs, OMNBITHL, OTPaKAIOIINE
¢u3nyeckue U XUMHUYECKHUE CBOMCTBA T'aJIOT€HOB U X COEAMHEHHH (BO3MOXKHO
UCITIOJIb30BaHUE BHJICOMATEPHAIIOB); O3HAKOMJICHHE C 00Opa3namu XJIOpPHIOB
(rayloreHu10B); O3HaKOMJIEHHE C oOpa3lamMu ceppl U €€ COeIMHEHUSIMU
(BO3MOKHO HCIIONIb30BaHME BHJEOMATEpPHAOB); HAOIIOAEHHE Tpolecca
o0yriuBaHus caxapa IMoJi ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
U3yYeHHe XMMHUYECKUX CBOWMCTB pa30aBIEHHOW CEPHON KHCIIOTHI, MPOBEICHUE
KayeCTBEHHOM peakuuu Ha cynb(ar-uoH M HAOIIOJeHHE Ipu3HaKa eé
NPOTEKAHUS; O3HAKOMJICHHE C (PM3UIECKUMHU CBOMCTBAMH a30Ta, (hocdopa u ux
COEMHEHUN (BO3MOYKHO HCIOJb30BAHUE BHJICOMATEpUANIOB), 0Opa3LaMu
a30THBIX U (OCPOPHBIX YAOOPEHHUIL; TIOTydeHUE, COOMpaHKe, paclio3HaBaHUE U
U3y4YCHHE CBOMCTB aMMMAKa; IPOBEACHHME KauyeCTBEHHBIX DEaKIMil Ha HOH
aMMOHUS W (QochaT-uOH W U3yYEHHE TPU3HAKOB WX MPOTCKAHHSA,
B3aMMO/IEIICTBHE KOHLIEHTPUPOBAHHONW a30THON KHUCIIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB); M3yUYEHUE MOJENed KpUCTaNIMYECKUX
pemwéTok anmasa, rpadura, ¢yulepeHa; O03HAKOMIIEHHE C IPOLIECCOM
azcopOLUMU pacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
IPOTHBOra3a; MOJy4YeHHe, cOOMpaHHe, PACHO3HABAHWE W H3Yy4YEHUE CBOWCTB
YIJEKUCIOro ra3a; IpOBEJEeHUE KayeCTBEHHBIX peaklUid Ha KapOoHaT- u
CHWJIMKaT-HOHBl W M3yYEHUE IPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHUE C
NPOAYKIMEH CHIMKATHOM MPOMBILIUIEHHOCTH; PELIEHHE 3KCIEePUMEHTAIbHbBIX

3a1a4 1mo TeMe «BakHelIe HEMETaIUIbl M UX COSIUHECHUSI

MeTamisl 1 uX COCIMHCHUA

3.1

OO0mias xapakTEePUCTHKAa XUMUUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU MX
nonoxkeHus B llepuonnueckoi cucreme XuMHuYecKux dnemeHTtoB J[.U.
MenneneeBa u ctpoeHus atToMoB. CTpoeHrne MeTauioB. MeTayuindeckast CBA3b U
METaJUIMuecKasi KpUCTaUIMuecKass pemérka. IeKTPOXMMHUUYECKHH  psij

HaIpsKEHUN METaJNIOB

3.2

Ouznyeckue U XUMUYECKHE CBOMCTBA MeTauioB. O0Iue crnocoObl MOTydeHUs
MeTasuioB. [ToHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT

Koppo3uu. CrutaBsl (CTallb, YyT'YH, AIOPAIIOMUHUM, OpOH3a) U UX IPUMEHEHUE B




OBITY U TPOMBIIIJICHHOCTH

3.3

[lenounsle MeTasuibl: nosoxenue B Ilepuonuyeckoll cucTeMe XUMHUYECKHX
anemeHnToB .M. Menaeneesa; CTpOEHUE UX aTOMOB; HAXOXIEHUE B MPUPOJIE.
Ouznyeckue U XMMUYECKHe CBOMCTBA (Ha mpumepe HaTpus U Kanusi). OKCHIBI U
TUAPOKCHUAbI HATpUAd MW KaJlui. HpI/IMeHeHI/Ie IISJIOYHBIX MCTAJJIOB MU HUX

COCIMHEHUN

3.4

IIlenouyno3eMenbpHbIE  META/UIBI MarHMi W KajbllMii: IMOJO0XKCHHE B
[Tepuoanueckoii cucreme xumuueckux aemenToB J[.M. Menaeneesa; ctpoeHue
WX aTOMOB; HaXOXJe€HHE B mpupoje. Puznueckue U XUMHUYECKUE CBOICTBA
MarHus W Kaiublidsg. BaxHedmume coeauHEHUs Kaiablus (OKCHJ, THIPOKCHI,

coin). XKEcTKoCTh BOJIbI U CLIOCOOBI €€ YCTpaHEHUs

3.5

AmomMuHui: monokeHue B Ilepuoauueckoil cucreMe XMMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa; cTpoeHuEe aroMa; HaxXOKJAeHHWE B mpupone. dusnueckue u
XMMHYECKHE CBOMCTBA alOMUHUA. AM(DOTEpHbIE CBOICTBA OKCUIA M TUAPOKCHIA

AJITOMUHUA

3.6

Kenezo: nonoxenne B [lepuonnueckon cucremMe XuMu4eckux snementos /. 1.
MeHnpeneeBa; CTpOSGHHE aroMma; HaXOXJCHHE B mpupojae. Dusnueckue Hu
XUMUYECKHE CBOMCTBa xene3a. Okcunabl, THApPOKcUabl U conu xkenesa(ll) u

xene3a(lll), ux cocras, cBoiCTBa U MONTy4YeHHE

3.7

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3aMH METalIOB U CILIaBOB,
uX (U3MUECKUMU CBOMCTBAMHU; U3YyYE€HUE PE3yJIbTaTOB KOPPO3HH METAIJIOB
(BO3MOXKHO HCIIOJIh30BaHUE BHJIEOMATEPHAIIOB), 0coOeHHOCTEH
B3aMMOJICHCTBUSl OKCHJA Kalbllusi W HaTpus C BOAOH (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUAIIOB); HCCIICIOBAHUE CBOWCTB JKECTKOH BOJIBI;
mpolecca TOpeHHUs Kelle3a B KHUCIOpoAe (BO3MOXKHO — HCIOJb30BaHHE
BUJICOMATEPHAJIOB); TIPU3HAKOB MPOTCKAHHS KAYSCTBCHHBIX PEAKIMH HA HOHBI
(Maraus, Kaublusi, ajdroMuHus, nuHka, skeneza(ll) u xenesa(lll), memu(ll);
HAOJIO/ICHUE M OINHCAaHUE TPOIECCOB OKPAIIMBAHMS TNIAMEHU MOHAMH HATpPHSI,
Kamuss W Kaublusg  (BO3MOXKHO  HCIOJIb30BaHHWE  BUACOMATEPUATIOB);
ucciie[oBanre aM()OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS M THIPOKCHJIA
[IMHKA; pElIeHNEe dKCIIEPUMEHTAILHBIX 3a/1a4 10 TeMe «BakHeuIne MeTaisl 1

HUX COCIHUHCHUSD)

XHUMHS ¥ OKpYXKarolas cpeia

4.1

Hosrie MaTepurajibl U TCXHOJIOTUHU. BemectBa u MaTcpHuaJibl B IMOBCEIHEBHOM

JKM3HU YeJIOBEKa. XHMHS U 300pPOBKBE. be3omacHoe ucIonp30BaHue B€IICCTB U




XUMHUYECKHX peakiuil B ObiTy. IlepBas moMomip mpu XMMHUYECKHX OKOTax U

OTpPaBJIEHUSX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpyxaromieit cpeasl [1/IK. Poias Xxumun B pemieHun SKOJIOTHYSCKUX MPOOIJIeM.
[IpupoaHble HCTOYHHUKH YTIEBOAOPOAOB (Yroiib, MPUPOIHBIA Ta3, HedTh),

MPOIYKTHI UX MEepepabOTKU, UX POJIb B OBITY U MPOMBIIIEHHOCTH

4.3

XUMHYECKUH SKCIIEPUMEHT: U3Y4YEeHHE 00paslioB MaTEpUaIOB (CTEKJIO, CIIaBbI

METaJIJIOB, MOJIMMEPHbIE MaTePUAIIbI)




IPOBEPSIEMBIE HA OI'D ITIO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpedOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI 0CBOEHNSI OCHOBHOI 00pa30oBaTeIbHOM
NMPOrpaMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O TIO3HABAEMOCTH SIBICHMW TPUPOJBI, NOHUMAaHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKHM Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIel KyJIbTYphl M IpPaKTHYECKOU
NeSITEeIbHOCTH YEJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IIOHUMAaHHEC MECTa XUMHH CPEAN JPYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAay4YHBIX MCTOAAX IMO3HAHUA, B TOM YHCJIC SKCICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MECTOAAaX HUCCICAOBAHUA BCIICCTB U HU3YUCHUA
XUMHNYCCKUX peaKuHﬁ; YMCHUC UCIIOJIB30BaTh MOACIN JUIA

00BsACHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o chepax nmpodeccuoHaTBHOMN NEATETHHOCTH, CBI3AHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBaHHBIMH Ha JOCTH)KCHUIX
XUMUYECKONW HAyKH, YTO TMO3BOJIUT OOYYalolMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayieil npodeccHoHanbHON AeSITENEHOCTH
U cAeNaTh OCO3HAHHBIM BBIOOp XMMMM Kak MPO(UIBHOTO NpeaMeTa

MIpH MEePEXO0/ie Ha YPOBEHb CPEHETO 001ero 00pa3oBaHus

Binanenne cucreMoll XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSATH

CUCTCMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIIFOYACT:

2.1

Ba)KHEHIIINE XHMMHUYECKHE IIOHATHS: XHUMHYECKUHM DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJTHOPOIHAS W
HEOJIHOPOAHAsI CMECh, OTHOCUTENbHBIE AaTOMHAasi M MOJIEKYJspHas
MacChl, KOJIMYECTBO BEIECTBA, MOJb, MOJIAPHAs Macca, MOJISIPHBINA
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHUYECKas
peaKiys, peakluh COCIWHEHUsS, PEeaKIUd PA3JIOKCHHs, PEaKIIN
3aMeIICHHUs, peaKiuil OOMeHa, TeIUIoBOW A(PQEKT peakiuu, dK30- H
SHAOTEPMHUYECKUE PEAKIMH, PACTBOP, MACCOBas OIS XHUMHYECKOTO
3JIEMEHTa B COEIUHEHUH, MaccoBas JI0JIsl M MIPOLIEHTHAs! KOHLIEHTPALIUS

BEIIECTBA B PaCTBOPE, PO aTOMA, HJICKTPOHHBIN CIIOW aTOMa, aTOMHAs




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKMCIIECHUS,
XUMHYECKAsl CBS3b, JJIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHAS U HETIOJIpHAs
KOBAJICHTHAs  CBsSI3b, MOHHAas  CBsI3b, METaUIM4ecKas  CBA3b,
KpUCTAJUIMYECKass peléTka (aToMHas, WOHHas, MeTauIMJyecKas,
MOJIEKYJIIpHasl), UOH, KAaTHUOH, aHHOH, AJICKTPOJIUT U HEJIEKTPOJIMT,
AIIEKTPOJIUTUYECKAs] ~ JUCCOLMAINSA, pEaKIUd HOHHOrO  OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHMCIEHME M  BOCCTAHOBIEHHME, DJIEKTPOJIN3,
XMMHYECKOE paBHOBeCHE, OOpaTHMMble M HEOOpaTUMbIE peakluy,
CKOpPOCTb XMMHYECKOW peakuuu, kartanusarop, IIJIK, xoppo3sus

MCTaAJIJIOB, CIIJIaBbl

2.2

OCHOBOIIOJIAralONIMe 3aKOHbl XHMMHU: 3aKOH COXpPAHEHHs MaccChl,
nepuoanueckul 3akoH J(M. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABoraz[po

2.3

TEOPUH  XHUMHHU: aTOMHO-MOJICKYJISIDHAsE ~ TEOpus,  TEOpHs

BHGKTpOHHTquCKOﬁ Juccoruanmumn

Brnanenue ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHHE TPaBUJIBHO HCIOJB30BATh H3YYCHHBIC BEUIECTBA U
MaTepuaigbl (B TOM YHCIIE MHMHEpaJbHbIE YIAOOpEHHs, MeTaulbl U
CIUIaBBI,  TPOAYKTHl  NEPEepadOTKM  MPHUPOJHBIX  HUCTOYHHKOB
yIJI€BOAOPOAOB (YIJisl, IPUPOAHOTO ra3a, HeTH) B OBITY, CETLCKOM
XO3SHCTBE, HAa MIPOU3BOACTBE U MOHUMAaHKE 3HAUYEHHSI )KUPOB, OEIIKOB,
yIJE€BOAOB JUI OpraHu3Ma 4YejloBeKa; yMEHHE IPOrHO3UpOBaTh
BJIMSTHAE BEIIECTB M XUMHUECKUX MPOIECCOB HA OPTaHU3M UYEIIOBEKa U

OKPYKAIOIIYI0 TIPUPOTHYIO CPEIY

3.2

YMCHUC HHTCIPHUPOBATH XUMHWYCCKHUEC 3HAHHA CO 3HAHUAMHU OPYTrUX

yueOHBIX IPEAMETOB

3.3

HaJIMYHME OIbITa paboOThl C PA3IUYHBIMM HUCTOYHHMKAMHU HH(OpMaIu
Mo XUMHUU (HaydyHas M HAY4YHO-TIOMYJISIpHAs JUTepaTypa, CIOBapH,

CIPAaBOYHHUKH, HHTEPHET-PECYPCHI)

3.4

YMCEHUEC 00BEKTUBHO OLCHUBATh I/IH(i)OpMaHI/IIO 0 BC€HOICCTBAX, HX
MIpEeBpalICHUAX n MPAKTUYICCKOM MNPUMCHCHUHN n YMCHUC

HCIIOJIb30BAaTh €€ NS pelieHus yueOHO-TI03HaBaTeIbHBIX 3a4a4

Bnaagenne ocHoBaMH IIOHSATHHHOIO arnrmapara M CHMBOJUYCCKOIO

A3bIKA XMMHH JIsI COCTaBJICHUA (bOpMYJ'I HCOPraHMYCCKUX BEIICCTB,




YpaBHEHUU  XUMHYECKUX  PEaKIMid; OCHOBAMHM  XHMHUYECKOU

nomerknarypsl (IUPAC u TpuBHabHON)

YMeHue oOBACHATH CBS3b IOJIOKEHUS 3ieMeHTa B Ilepuognueckoit

CUCTEME C YHUCIOBBIMU XapaKTCpUCTUKaMU CTPOCHHUSA aTOMOB

5 XUMUYECKUX DJJEMEHTOB (COCTaB M 3apsan sjpa, oOlee 4Yucio
AJICKTPOHOB), pPAcCHpEEICHUEM DJJICKTPOHOB II0 JHEPreTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOAOB, KATUS M KAIbIIUS
[IpencraBnenne O  MEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHYECKHX JJIEMEHTOB (paguyc aroma, 3JEKTPOOTPUIIATEITHHOCTS),
6 MPOCTBIX W CIIOXKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuonnueckoit cucreme (B MajblXx MEpUOJaX U TJIABHBIX
MOArpYyIIax) 1 3JEKTPOHHOTO CTPOCHHUS aTOMa
7 YMmenue kinaccupuIupoBaTh:
7.1 XHUMHYCCKHE JICMEHTHI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKUE PEAKIINH
8 YMeHue ornpenensrh:
8.1 BaJICHTHOCTh U CTEMEHb OKUCICHHUS XUMUYECKUX DIEMEHTOB, 3aps
' HOHA
8. BHJT XUMHYECKOW CBS3M W THUI KPUCTALIMYECKOH CTPYKTYPHI B
' COCTMHCHUSX
8.3 XapakTep cpebl B BOJHBIX PACTBOPAX BEIIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHCJIUTENh ¥ BOCCTAHOBUTEIh
9 YMeHue xapakTepus3oBaTh (HU3MUECKHE U XUMUYECKUE CBOMCTRA:
MPOCTHIX BEIIECTB (KUCIOPOA, O30H, BOAOPOH, rpaduT, ammas,
9.1 KpeMHUH, a3zoT, ¢ocdop, cepa, XJIOp, HATPUH, Kalui, MarHHi,
KaJIBITMH, aTFOMUHUH, JKEJe30)
CIIO)KHBIX BEIECTB, B TOM 4YHCJIE€ HMX BOJHBIX PacTBOPOB (BOjA,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THAPOKCHIBI
9.9 metaioB |-IlA rpynn, amomunus, menu (I1), nunka, xeneza (Il u
' [11), oxkcuasr yraepoaa (11 u 1V), kpemuus (1V), azota u docdopa (Il
u V), cepel (IV u VI), cepHucras, cepHas, a3oTHcTas, a30oTHas,
dbocdopHas, yroipHas, KpeMHHEBasI KHCIIOTa U MX COJIH)
9.3 MPOTHO3MPOBAaTh W  XapaKTEpU30BaThb CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa WM CTPOCHUSA, IPUMCHCHHUEC BCUICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTb IMPOTCKAHUSA XUMHUYCCKUX

MIPEBPALICHUI B PA3TUYHBIX YCIOBUSAX

VYMeHnune cocTaBiIATh MOJICKYJIAPHBIC U HOHHBIC YPaBHCHUA peaKHHﬁ, B

10
TOM YHUCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCITUTEIHHO-BOCCTAHOBUTENBHBIX PEaAKIINIl
103 WUTIOCTPUPYIONINX ~XHUMHYECKHE CBOHCTBA WM3yYEHHBIX KJIACCOB
' (Tpymi) HEOPTraHMYECKUX BEIIECCTB
104 MTOATBEPIKIAIONINX TEHETHUECKYIO B3aMMOCBSI3h MKy HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACcU&Thl):
111 OTHOCUTEIIbHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJIF0 XUMHUYECKOTO JJIEMEHTA B COCTUHCHHUH
11.2 MacCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00beM ra3oB
114 [0 YpaBHEHUSM XHUMHYCCKHX PEAKIUH W HaXOIUTh KOJIUYECTBO
' BelIECTBa, 00bEM U MacCy PeareHTOB WM MPOJAYKTOB peaKINU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH ~ METOJaMHM  HAy4YHOTO  TMO3HaHUS (HaOIrOAeHHe,
191 M3MEpEeHUe, SKCIIEPUMEHT, MOJICTUPOBAHNE) IPU U3yUYCHUH BEIIECTB U
' XUMHUYECKHX SIBJICHUH; yMeHUe CchopMynHpoBaTh mpodieMy U
MPEATIOKUTh MYTH €€ PEIICHUS
122 0e3omacHOl paboOThl C XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MOCY/I0W 1 TabopaTOPHBIM 000pYAOBaHHUEM
npaBuiiaMy 0€30T1acCHOTO 0OpaIeHus C BEIIECTBAMH, HCTIOIb3YEMbIMU
B TIOBCETHEBHOW KHM3HU, MIPABUIIAMU MOBEACHUS B LIEJSIX cOepeKeHuUs
123 310POBbSl M OKPYXAIOIIEH NPUPOAHON Cpelbl; MOHUMAHHWE Bpeaa
' (omacHOCTH) BO3JCHCTBHS Ha JKUBBIE OPTaHU3MBI OMPEACTEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHUS W TMPEAOTBPAIICHUS HX BPEIHOTO
BO3JEHUCTBUSA
13 Hannune mpakTHYeCKHX HaBBIKOB TIAHUPOBAHUS W OCYIIECTBICHUS
CIICTYFOIINX XUMUYSCKUX IKCITIEPUMEHTOB:
131 M3Yy4YeHHE U OonucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

(¢ (bl/ISI/I‘IeCKI/IMI/I u XHUMHUYCCKUMU SIBJICHUSIMH, OIIBITHI,




WUTIOCTPUPYIOLTUE MPU3HAKH MMPOTEKAHUSI XUMHUUECKUX PEaKIIUii

13.2

HU3Y4YCHUC croco0oB pasaciICHusA cMmeceit

13.3

MIOJIyYEHHE KHUCIOpOAa M HU3Y4YEHHE €ro CBOMCTB; IOJIyYEHHE
BOZOPOJA U U3YyUYEHHUE €ro CBOMCTB; MOJYYEHHE YIJIEKHCIIOrO rasa u

HU3Yy4YCHUC CT'0 CBOﬁCTB; MOJIY4YCHHNEC aMMHAKa U U3YUYCHUC CTO CBOMCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MaccoBOil nonei

pacTBOPEHHOTO BEIIECTBA

135

MIPUMEHEHHE WHUKATOPOB (;makmyca, METHIIOPaHka u
¢benondranenna) A onpeAeNeHUs XapakTepa Cpelbl B pacTBOpax

KHCJIOT U IEJI0OYEN

13.6

WCCIIEZIOBAHUE U  ONMCAHUE CBOMCTB HEOPraHMYECKHMX BEILIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHUE B3aUMOACHCTBHS KHCIOT C METaJUIaMH,
OKCHUJAMHM  METAJUIOB,  PAaCTBOPUMBIMA M HEPACTBOPUMBIMHU
OCHOBAHUSIMH, COJISIMHM; IIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHUE OJHOIO MeTaula JpPYyrMM W3  pacTBoOpa  COJIH;
HCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THUIAPOKCHUIOB AIFOMHUHUS U

IIUHKA

13.7

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3ada4 110 TCMaM: «OCHOBHBIE KJIACCHI
HCOPTraHNYCCKUX COGHHHCHHﬁ)); ((QHCKTPOJ'II/ITI/I‘-IGCK&H
JAUCCOLM AU, «Baxwneimye HeMeTaIbl H HX COCIUHCHUA,

«BaxHene MeTaliibl 1 X COSITMHEHMSI

13.8

XUMHYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIONINE  MPHU3HAKU
MPOTEKAHUS PEaKIWii MOHHOTO OOMEHA; KauyeCTBEHHBbIC pPEaKIid Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XIJIOPUI-, OpOMHUI-,
voaua-, cyinedar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATUOHBI AMMOHUS, MarHus, KajbIUs, aTFOMHHHS,

xenesa (2+) u xenesa (3+), menu (2+), MUHKA

14

YmMmenue:

141

NpCACTaBIATL PC3YJIbTAThl JSKCICPUMCHTA B (bopMe BBIBOOB,
J0Ka3aTcJIbCTB, Fpa(i)I/IKOB n Ta6J'II/II_I U BBIABJIATE OMIIMPHYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATE CBA3HU MCXKAY PCAJIbHO Ha6J'IIO}1aeMI)IMI/I XUMHUYCCKHUMU
SABJICHUAMHA U MPOLECCCaAaMU, IPOUCXOAAIIUMA B MAKPO- U MUKPOMHUPE,

OOBSACHATH NPUYMHBI MHOTOOOpa3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

HepBOHa‘-IaJIBHBIe XUMHWYCCKUC ITOHATUA

11

YucTteie BemecTBa 1 cMecH. CriocoObl pa3iesieHus cMecei

1.2

ATOMBI WH MOJICKYIJIBI. Xumuueckue diieMeHTB. CHMBOIBI  XMMHYSCKHX

9JICMCHTOB. HpOCTBIe " CJIOKHBIC BCIICCTBA.

13

XumMuueckas Q)opMyna. BanenTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. CTENEeHb

OKHCJIICHUA

14

3aKOH IIOCTOSHCTBAa COCTaBa BCIICCTB. OtHocuTeNnpbHAas aToMHas Macca.
OTHOcHUTENIbHAS MOJICKYJISIpHAs Macca. MaccoBas Joasg XUMHYECKOI'0 dJIEMEHTa

B COCAUMHCHUU

1.5

KomuuectBo BemecrBa. Moabs. MomsipHas macca. MoOJsipHBIE 00BbEM Tra3oB.

BzanMocBs3b KOJIMYCCTBA, MACChI K YKUCJIa CTPYKTYPHBIX €AWMHUI] BEIICCTBA

1.6

duznyeckue U XMMHUUYECKHUE SBICHHUS. XHUMHUYECKas peakuusa nu eé IIPU3HAKH.

3aKOH COXpaHEHMs MAcChl BEIIECTB. XUMHUUECKHE YPABHEHUS

Ilepnonnueckuit 3akoH u llepuoguyeckas cucTeMa XUMHUYECKHX JJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnonnueckuit 3akoH. lleprnoauyeckas cucreMa XMMU4eCKUX 31eMeHToB J[.1.
Menneneesa. Ilepuoasl u rpynnsl. OU3HYECKUN CMBICI MOPSAIKOBOIO HOMEPA,

HOMEPOB MEPHUOJA U TPYMIIbI AJIEMEHTA

2.2

Crpoenue aromoB. CoctaB aroMHbIX saep. M3orombl. Dnexktponsl. CTpoeHue
AJEKTPOHHBIX 000J0UYeK aTOMOB TEpBbIX 20 XHUMHYECKHUX JJIEMEHTOB

[Tepuonnueckon cucremsl [[.U. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHUX SJIEMEHTOB INEPBBIX TPEX
MEePUOJIOB, Kaius, Kaimplug (pagmyca aToMOB, SJIEKTPOOTPHUIATEIHLHOCTH,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB) W WX COEJUHEHUH B
COOTBETCTBMM C TIOJIOKEHUEM »JJIeMeHTOB B llepmoandeckoid cucreme u

CTPOCHUCM HUX ATOMOB

CtpoeHue BelecTBa

3.1

Xumuueckass cBsi3b. KoBanmeHTHast (TONsAipHAsT ©  HEMOJIAPHAsi)  CBSI3b.
DNeKTPOOTPUIIATEIFHOCTh ~ XUMHUYECKUX  dJeMeHToB.  oHHast  CBs3b.

Merannuueckas CBSI3b




3.2

Tunel kpucramanueckux pemérok (aromMHas, MWOHHAs, MeTaJuIM4yecKas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKHM U BUIA

XHUMHYECKOU CBI3U

Baxwueimme MNPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemeranner u ux

COCIMHCHNA. Mertamisl ¥ UX COCAMHCHUA

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKHX COCTUHCHHUN: OKCHJIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amQoTepHbIC) u
Hecosieo0pa3yiue; OCHOBaHHMK (IIENOYM W HEPAaCTBOPHUMBIC OCHOBAHHS);
KHUCJIOT (KUCJIOpOJACOAEpKalme ¢ OECKUCIOPOJIHBIE, OAHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CPEeIHUX U KUCITBIX)

4.2

Ou3nyeckue M XUMHYECKHE CBOMCTBA IMPOCTBIX  BEHIECTB-HEMETAIIOB:

BOJOPOJIa, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnyeckue M XUMUYECKHE CBOMCTBa IMPOCTBIX BCIICCTB-MCTAJJIOB: JIMTHA,
HaTpuda, Kajlud, Marovusd U KaJbLWA, aJllOMUHUSA, JKCIIC3a. BHCKTPOXI/IMI/I‘-ICCKI/If/'I

paa HaHpH)KeHI/Iﬁ MCTaJJIOB

4.4

dOu3nueckne U XUMHYCCKHE CBOMCTBA BOOOPOJHBIX COGILI/IHGHI/If/'I HEMCTAJJIOB:

XJIopoBoOaopoaa, CCpoBOAOpPOaAa, aMMHUAKa

4.5

dusnyeckue U XMMHUYECKUE CBOWCTBAa OKCHIOB HemerayuioB: cepel (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yriepona(ll, 1V), kxpemuus(1V). TTonyuenune

OKCHJ0B HEMETAJIJIIOB

4.6

Xumnueckue cpoiictBa okcunos: MetaiwioB |A-IIIA rpynn, mmuka, meau(ll) u

xene3a(ll, 111). TlonyueHne okcHUIOB METAILIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAHMM U aM(OTEPHBIX TUIPOKCUIOB (HA MpPUMEPE
TUAPOKCHJIOB ~ QIIOMUHUS, Keile3a, UMHKa). [lomyyeHue OCHOBaHUU W

aM(pOTEepHBIX THIPOKCHIOB

4.8

OO0mue XUMHUYECKHE CBOWCTBAa KHUCIOT: XJIOPOBOJOPOJHOM, CEPOBOIOPOIHOM,
CEpHHUCTOM, CEepHOM, a30THOU, (ochopHOU, KpeMHHEBOH, yroiabHOU. Ocolbie
XUMUYECKHE CBOWCTBA KOHIEHTPUPOBAHHOM CEPHOM W Aa30THOM KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO6mme XxuMHUIECKHe CBOMCTBA cpeHux coiied. [lomyuenue coneit

4.10

HonyquI/Ie, co6npaHHe, pacio3HaBaHue BOJOpOA4d, KHUCIOpOJdd, aMMHAKa,

YTJIEKHUCIIOTO Ta3a B J1abopaTopuu
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[Tonyyenne amMMuaka, cepHOW M a30THOM KUCJIOT B MpOMbIIUIEHHOCTH. OO1ue

CITIOCOOBI MOJIy4YCHHU A MCTAJIJIOB




4.12

I'enernueckas CBA3b MCXKIY KilacCaMU HEOPTraHNYCCKUX COCI[I/IHGHI/Iﬁ

XuMmudeckue p€akuuu

5.1

Knaccuukanus XuMHUUECKUX peakluuil M0 pa3IHYHbIM MPU3HAKAM: 110 YUCIYy U
COCTaBy Yy4YacTBYIOUIMX B pEaKIUU BEIIECTB, IO TEIUIOBOMY 3(deKTy, o

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUYECKHX YJIEMCHTOB

5.2

TennoBoii 3G HEeKT XUMUUECKON PEaKIIuU, TEPMOXUMUYECKUE ypaBHEHUS. DK30-

U SHJOTEPMUYECKHE peakuu. TepMOXUMUYECKUE YPABHEHUS

5.3

OKHCIUTEIEHOBOCCTAHOBUTEIILHBIC pCaKknuu. OKHCIUTEIN U BOCCTAaHOBUTEIIH.
Hpoueccm OKHCJIICHUSA u BOCCTAHOBJICHHA. BHCKTPOHHBIﬁ OanaHc

OKHCIIUTEIILHOBOCCTAaHOBUTCIILHOM pakuuu

5.4

TeopI/IH BHCKTpOHI/ITH‘ICCKOﬁ AucCconralnmnu. KaTI/IOHLI, AHHWOHBI. QHGKTpOHI/ITH u

HEOJICKTPOJIUTHI. CunbHbIE U ClIa0kIe OJICKTPOJIUTHI. CreneHb JUuccomranuu

5.5

Peakuuu moHHOTO obMeHa. YciaoBHs IMPOTCKAaHUA peaKHI/Iﬁ HMOHHOTI'O O6M6Ha,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPAaBHEHHUS PEaKIIMM

XHMHMS M OKpYyXKarolas cpeaa

6.1

BemectBa m Mmarepuansl B IIOBCEIHEBHOM JKM3HM 4eloBeKka. besomacHoe
WCTIOJb30BAaHME BEIIECTB M XUMHUYECKUX pEaKUuil B Jabopatopuu u OBITY.

HepBa;I IIOMOIIb ITPpHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKpYXKaloliew cpeabl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpeJa0TBpaIECHUS
[IpenenpHas nmomyctumasi koHmeHtparus Bemects (IIJK). Pomp xumun B
pEelIeHUU HKOJOTHYECKUX TMpoljeM. YCuwieHHe MapHUKOBOTO dddekTa,

paspymieHue 030HOBOT'O CJI0A

6.3

[Ipumenenue cepsl, azora, docdopa, yriaepojaa, KpeMHUS U UX COCTUHEHUN B
ObITY, MEIUIMHE, TNPOMBILIUIEHHOCTH M CeJIbCKOM Xo3sicTBe. IlpumeHneHue
METAIJIOB M CIJIaBOB (CTajlb, YYTyH, IIOPAJIOMUHUNA, OpoH3a) B OBITY U
MIPOMBIIIICHHOCTH UX coeauHeHuil. [ToHaTHe 0o Koppo3uu MEeTauioB, OCHOBHBIE

CIOCOOBI 3aIUTHI X OT KOPPO3UU

6.4

[IpupoaHble HMCTOUYHUKU YTIIEBOAOPOAOB (Yrosib, MPHUPOJIHBIA Ta3, HE(PTh),

MPOJIYKTHI UX MepepaboTku (OEH3MH), X POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHA 00 OPraHM4YCCKHX BCEHICCTBAX KaK O COCAUHCHHAX
yriaepoaa (MeTaH, 9TaH, 3THUJICH, AlCTUJICH, 3TAHOJI, TJIMIICPUH, YKCYCHAA KI/ICJ'IOTa).
IloHarre 0 OMOTOrMYECKH BaXKHBIX BCHICCTBAX: XXHUPaAX, 6enl<ax, Yri€Boaax — U Uux

POJIHA B JKU3HU YCIIOBCKA




Pacuértrr:

7.1 o ¢hopMysIaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOi) JJOJIM PaCTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XUMHYECKUM yYPaBHCHHSAM




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi: 9-if kiacc: 6a30BbIN ypOBEHb: YICOHHK; 5-€¢ U3AaHUE,
nepepadborannoe ["'abpuensiu O.C., OctpoymoB N.I'., Cnagkos C.A.

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

» Xumusi: 9-ii kiacc: 6a30BbIi YPOBEHB: YUCOHUK; S-€ U3aHUE,
nepepadboranHoe ["'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.
AxnunonepHoe odiiectBo «M3aaTensctBo «lIpocBerienue»
e (COopnuk 3anau u ynpaxxnenuit k YMK 8 knacc; 9 kiacc.

https://iro-49.ru/wp-content/uploads/2023/04/XumMus-6a30BbIN-yPOBCHb. -
Peanuzauusa-tpedoBanuii-@I"OC-0CHOBHOTI0-00111€T0-00pa30BaHusL. -
Metoanueckoe-niocooue-mis-yuntens.pdf
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