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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha OcHOBe (eaepalibHONW pabodeil MporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TPEACTaBICHUE O IEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCIUTAHUS M Pa3BUTUS OOYyYAIONIUXCSA CPEICTBAMU Yy4EeOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTenbHOe peaMEeTHOE coJIepKaHue,
mpeayCcMaTpUBAET PACHpPEICIICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHTYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TpeaMera s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE XUMHUH CIY>)KHT OCHOBOW uisi (OpPMHpPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 0011 1 ()YHKIIMOHAIBHOW I'PaMOTHOCTH,

BHOCHUT BKJaJ B (hOPMHUPOBAHHME MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW  JIEeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B TPO(HECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIsS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B POPMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXCs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTEeCTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl 10 MPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOH CBSI3H;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIOJNHSAS (YHKIUU OOBSICHEHHUS M MPOTHO3WPOBAHMS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWIA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX MOJOKCHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSITEIbHOM MO3HABATEIbHON JeATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITAa Pa3HOOOPA3HOUN NEATETbHOCTH, IMO3HAHUA W CAMOMNO3HAHUS, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpa, UCIHOJIb3ysd 3HAHUS M ONBIT, MOJYYCHHBIC MPU H3YUCHHUH
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHUE Yy OOyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
1IEJIECO00pa3HOr0 TOBEJEHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQMIIsl U HANpaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

BemecTBo 1 XMMHUYECKasl peaKu s

ITepuonnueckuii 3akoH. Ilepuoauueckas cucremMa XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOWCTB
XUMHUYECKHX DJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalus, KaIbLUS HU UX
COCIMHEHUM B COOTBETCTBMU C IIOJIOKEHUEM DJJIEMEHTOB B llepuoamueckou
CHUCTEME U CTPOCHUEM UX aTOMOB.

Ctpoenue BellecTBa: BUIIBI XUMHYECKOW CBA3U. THIBI KPUCTAIIUYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTAJIMUECKON PELIETKU U
BUJIa XUMUYECKOM CBS3HU.

Knaccuduxainys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPTraHUYECKUX
COEJIMHEHUM, FTEHETUYECKAasl CBSI3b HEOPraHUUYECKUX BEIIECTB.

Kiaccuduxaiys XuMU4YeCKUX peakIuil 10 pa3InuHbIM MpU3HaKaM (TI0 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEaKIMU BEHIECTB, MO TeIUIOBOMY 3((deKTy, o
U3MEHEHHUIO CTETICHEH OKHCICHUS XUMUUYECKUX 3JIEMEHTOB, 10 0OpaTHMOCTH, IO
YYacTHIO KaTajau3aropa). DK30- U SHAOTEPMHUUYECKHUE PEAKIIUH, TEPMOXUMUUECKUE
YPaBHEHUS.

[lonstue o ckopocTH xuMu4eckoil peakuuu. [loHsTHE 00 00paTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHsATHEe O TOMOTeHHBIX U T€TePOTEeHHBIX
peakuusx. llonstue o karamuse. [IoHsTHe 0 XuMHueckoM paBHOBecuU. DAKTOPHI,
BIMAIOIIAE HA CKOPOCTh XMMHUYECKOM pEAKUMH U IOJIOKEHUE XUMHUYECKOrO
paBHOBECHSL.

OKHUCITUTENTPHO-BOCCTAHOBUTEIFHBIE  PEaKIMM,  AJIEKTPOHHBIM  OajaHc
OKUCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKLuu. CocraBnieHue YpaBHEHUU
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAaKUMA €  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust 3IEKTPOIUTHUECKON AUCCOUALUN. DIEKTPOIUTHI U HEANEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AMCCOUMALMU BELIECTB C PAa3JIMYHBIMHU BHUJIAMU
XuMH4ecKkor cBs3u. Ctenens aucconuanui. CHUIbHBIE U CIa0ble SJIEKTPOIIUTHI.

Peakiiun noHHOTr0 0OMeHa. Y CIOBHS MPOTEKAHUS PeaKIMil HOHHOTO 0OMEHa,
MOJIHbIE M COKpalll€éHHble HMOHHBbIE YypaBHEHHs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBaHMW W COJied B CBETE€ IMPEJCTABICHU 00 3IEKTPOIUTUUYECKOU
nucconnanu. KayecTBeHHbIE peakiiuyi Ha UOHBL. [IoHATHE O THAPOIN3E CONIEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEILIECTB — META/NIOB M HEMETauioB (rpadura M anMasa), CJIOKHBIX BEIIECTB
(xmopua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEeaKluu



OT BO3JIEUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJHOCTH
pacTBOPOB BEILIECTB, IMpollecca AUCCOLMALMK KHUCIOT, WIeJo4Ye H cojei
(BO3MOXXHO  HCIOJB30BAHME BUACO MATEPHAJIOB), IPOBEIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuit HOHHOro  oOMeHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, o0pa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakuMH paslioKEeHHs, COCIMHEHUs), PACIIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TOMOIIBIO KAauyeCTBEHHBIX pEakiMil HAa HWOHBI, peElIeHUe
AKCIIEPUMEHTAIBHBIX 33/1a4.

HeMmeTaibl 4 MX coeTMHEHUS

OO6mast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHre U (pU3MYeCKHe CBOMCTBA MPOCTHIX
BEUIECTB — TrajoreHoB. XHMHYECKHME CBOWCTBA Ha MpUMEpe  XJopa
(B3auMOJIEHCTBME C MeTayIaMH, HEMeTalUlaMy, IIeJIo4aMH). XJIOPOBOJIOPO.
ConstHasi KUCTIOTa, XMMHUYECKHE CBOICTBA, MOJyueHHUe, NMpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOpPOJa Ha OpraHU3M uYeloBeka. BaxHeilnne XJIOopuabl U UX
HaXO0XJCHHE B IPUPO/IE.

O6mas xapakrepuctuka aneMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciieHus. CTpoeHue u (U3MYECKHE CBOWCTBA
IPOCTHIX BEIIECTB — KUCIOPOJA U Cephbl. AJUTOTPONHBIE MOAU(PUKAIIMKA KUCIOPOIa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOIOpOa, CTpoeHue, (pusmdyeckue u
XUMUYECKHe cBOMcTBa. OKCHIABI Cepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHUIOB.
Cepnast kuciioTa, (QuU3NYECKHMe M XUMHUYECKHE CBOMCTBa (oOmume Kak
NpeICTaBUTENsl Kiacca KHUCIOT M crenuduueckue). XUMUUYECKHE pPEaKIUH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO CHOco0a TMOJyYeHHs] CEepPHOM KHCIIOTHI.
IIpumenenune cepHoil KuciaoThl. CoJIM CEpHOM KUCIOTHI, KAU€CTBEHHAs PeaKius Ha
cynbdar-uoH. Haxoxaenue cepsl M €€ COEIUHEHHH B TPHUPOJC. XUMHUUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCNMHEHUSMH Ccepbl (KUCIOTHBIE IOXKIH,
3arps;3HEHUE BO3/lyXa U BOJJOEMOB), CIIOCOOBI €T0 MPeI0TBPALCHHUS.

OO6mrast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHUS. A30T, pacIpOCTPaHEHHE B MPHUPOJE,
dusznueckre u XuMU4YeCKre cBocTBa. KpyroBopoT azora B npupoje. AMMHUaK, €ro
duznueckre U XMMHUYECKUE CBOMCTBA, MOTy4YeHUe U mpuMenenne. Com aMMOHHS,
X pU3HUECKHe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHCIIOTa, €€ TMOoJydeHue, (HU3MYEeCKHe W XUMHYECCKUE
cBolcTBa (0OIlIME KaK TMPEICTaBUTENSl Kilacca KUCIOT W cruenuduyueckue).
Hcnonp3oBaHue HUTPATOB M COJEH AaMMOHHS B KayeCTBE MHUHEPAIbHbBIX
yaoOpeHuid. XuMHUUECKOe 3arps3HEHUE OKPYKAIOUIEH Cpelibl COCIMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXIU, 3arpsi3HEHUE BO3JAyxa, MHouBbl U BOJg0EMOB). Docdop,



aloTponHeie Moaudukauuu (Gochopa, GUNUECKHE M XUMHUYECKUE CBOMCTBA.
Oxkcua docdopa (V) u dochopHas kuciora, pu3nuecKue U XUMUUECKUE CBONCTRA,
nonyuenue. Mcnonp3zoBanue pocharoB B KaueCcTBE MUHEPATIBHBIX YAOOPEHHUIA.

O6mas xapakrepuctuka 3neMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJIEepoi,  aJuIOTPOIHBIE
Moau(dUKalUM, paclpoCTpaHEHUE B NpUpoae, (Pu3nueckue U XUMUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepoaa B npupojge. Okcuibl yriepoaa, ux
dbu3ndyeckue W XMMHYECKHE CBOWCTBA, JIEMCTBHE HA IKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTMYecKHue MNpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r1n00anbHOTO TOTEIUICHUS KJIMMAaTa, IMMapHUKOBBIN
sbdexT. YronbHas kucnoTa U e€ coiM, UX (PU3nYecKue U XMMHUYECKUE CBOMCTBA,
nojiydeHue W TnpuMeHeHwe. KauecTBeHHass peakuusi Ha KapOOHAT-HOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[TepBoHauanbHbIE MOHATHS 00 OPTAaHMYECKUX BEIIECTBAX KaK O COSAUHEHUSX
yriaepoza (MeTaH, 3TaH, STUJIECH, alleTUJICH, ITAHOJ, TIIUIEPHUH, YKCYCHAsI KUCIIOTa).
[IpuponHble HMCTOYHHUKH YTJIEBOJAOPOAOB (Yroyib, MTPUPOJIHBIN Ta3, HEPTH),
IPOJIYKTHl WX TMepepadoTku (OCH3UH), UX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[ToHsiTHe 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: XKUpax, OeNKax, yrieBojgax — U ux
pojii B OKM3HM UeJoBeKa. MarTepuanbHOe €IMHCTBO OpPraHUYEeCKUX U
HEOpPraHMYECKUX COCTMHEHUH.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOKICTBa, IOJy4eHHE W
npuMmeHenne. CoeluHeHUs KpeMHHs B mnpupoje. OOmme mnpeacTaBieHus 00
okcuge kpemHus (1V) m xpemHueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITYy, B MPOMBIIUICHHOCTH. BakHelIne cTpouTenbHble MaTepHalbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobimeMpl 0e30mMacHOTO HMCIOJIb30BaAHUS
CTPOUTENBHBIX MAaTEPHUATIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3IoB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
MPOBEJICHNE KAaYEeCTBEHHBIX PEAKIU Ha XJIOPUJ-UOHBI U HAOIOJCHHUE MPU3HAKOB
WX TPOTEKAHUS, OIBITHI, OTpaXkalwmue (QU3NYECKUe W XUMUUYECKHE CBOMCTBA
rajoreHoB M MUX COEAMHEHUN (BO3MOXKHO HKCIOJIb30BAHUE BUJIEOMATEPHAIIOB),
O3HaKOMJIEHHME ¢ oOpa3laMu XJOpHAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpaslaMmu  ceppl W €€  COeOUHEHUSMH  (BO3MOXXHO  HMCIOJIb30BAaHHE
BHJIEOMATEPUAIIOB), HAOIOIEHUE Tpollecca OOYIJIMBaHUs caxapa MoJl JIeicTBUEM
KOHIIEHTPUPOBAHHOM CEpPHOM  KHUCJIOTBI, HW3yYCHUE XHUMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHOM KHCIIOTHI, MPOBEACHUE KaUeCTBEHHON PEaKkiluy Ha Cyibdar-
MOH W HaOJIOJIeHHE MNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
CBOMCTBaMH a30Ta, (ochopa M uX CcoeaWHEHUN (BO3MOXKHO HMCIIOJIb30BAHHE



BHJIEOMATEpUAIOB), oOpa3iaMu a30THBIX U (OCHOPHBIX yIOOpEHUH, MOJydYeHUE,
coOupaHue, paclo3HaBaHWE M M3YYCHUE CBOWCTB amMMHaka, TMPOBEJICHUE
KaueCTBEHHBIX pEaklMii Ha MOH aMMOHHUS U (PochaT-uOH U HU3yUYEHHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3aUMOJIEUCTBUE KOHLICHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MO>KHO HCTIOJIb30BAHUE BUJIEOMATEPUAIIOB), M3y4YCHUE MoJenen
KPUCTAJUTMYECKUX PEHIETOK anMmasa, rpaduta, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCcOpOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOUCTBOM MPOTHUBOTa3a, MOJy4YeHUE, COOMpaHUE, paCO3HABAHUE U N3YYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJACHUE KAUYeCTBEHHBIX peakiuii Ha KapOOHAT U
CUJIMKAT-UOHBl WU M3YYECHUE TMPU3HAKOB UX NPOTEKAHUSA, O3HAKOMJICHHE C
OPOAYKIHUEN CUIMKATHOW TMPOMBIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxHeimne HeMeTamIbl U UX COCAUHECHUS».

MeTta/uibl M UX COCAMHEHUS

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJIOB Ha OCHOBAaHUH
ux mnonoxeHus B Illepuogumueckourt cucreme xumuyeckux osiemeHroB [l H.
MengeneeBa u crpoeHus aTomoB. CTpoeHue MeTaioB. Metajuinueckasi CBs3b U
METAUIUYECKasi ~ KPUCTAIMYECKAsT  peImIETKAa.  DJIEKTPOXUMUYECKUM  pAan
HaIpsDKEHUH MeTauioB. du3nyeckrue U XMMUYECKHe CBOWCTBa MeTauioB. Oo1ue
CHocoObl TONydeHHs MeTayioB. [loHsATHE O KOPpPO3UU METAIIOB, OCHOBHBIE
CrocoObl 3amUThl UX OT Kopposuu. CrjiaBel (CTainb, YYTyH, AIOPATIOMHUHHM,
OpoH32a) U UX MPUMEHEHNE B OBITY U POMBIIIUIEHHOCTH.

[IlemouHble MeTaJUIbl: NoJokeHUe B [lepuoanyueckoil cucteMe XUMHYECKHUX
sanemeHntoB J[. . MenzaeneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B MPUPOJE.
du3nyYecKue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanusi). OKCuasl 1
TUAPOKCUABl HaTpus M Kanud. l[IpuMeHeHHe MIeNTOYHbIX METAUIOB M HX
COEeIMHEHUMH.

[[lenoyHo3eMeNbHBIE METAJUIBI MAarHMd W KaJIbLWM: TOJIO)KEHUE B
[Tepuonnueckoit cucreme xumuueckux ajeMeHToB [[. . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJIeHUE B IIpupojae. PU3nyecKkrue U XUMUYECKUE CBOMCTBA MATHUSA
u Kanblus. BaxuHeilmme coequHeHHs KaibLUs (OKCHUIl, TUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CIIOCOOKI €€ YCTpaHECHHUSI.

AJIOMHUHMI: IOJIO)KEHUE B [lepnoanueckoi cucteMe XUMUYECKHUX 3JIEMEHTOB
JI. 1. MenpneneeBa, CTpOEHME aToMa, HaxoXKJAeHUE B mpupone. duzndeckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMS. AM(OTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA
AJFOMUHHSL.

Keneso: monoxenue B [lepuoguueckoil cuCTEME XUMHUYECKUX 3JIEMEHTOB /I,
. MenneneeBa, CTpoeHHE aToma, HaxOoXJIeHWE B npupone. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCUIBI U comu xenesa (1) u xxenesa
(1), ux cocraB, CBOMCTBA U TIOJIyUYCHHE.



Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C oOpasllaMu METAIOB W CIUTABOB, WX (DU3UYCCKUMHU
CBOWCTBAMH, W3yYCHHE  PpE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
WCITOJIb30BAaHUE BHCOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJEHCTBHS OKCHIA
Kbl W HATPHs C BOJOW (BO3MOJKHO WCIIOJIb30BAHHE BHJICOMATEPHAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS XKeje3a B KUCIOPOAE
(BOBMOXHO  HWCIIOJIb30BAaHWE  BHJICOMATEPHAIOB), TPH3HAKOB  IMPOTCKAHMSI
KaueCTBEHHBIX PEaKIMi HAa WOHBI: MarHWsl, KaJbIWs, aJIOMUHHUS, [TUHKA, XKeJe3a
(1) u xene3a (1), mequ (1), HaOIIOACHKME W ONMMCAHUE MPOIIECCOB OKPAIIMBAHUS
IUTAMCHU HWOHAMHM HATpUs, Kaiusd ¢ Kajablusd (BO3MOXHO HCIOJb30BaHHE
BUJICOMATEPUAJIORB), HCCIE0BaHNE aM(OTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHUS
Y THJIPOKCHUJIA IUHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHewrme
METaJUTbl K KX COCTUHCHUSY.

XuMHS U OKpPY:KaLIas cpeaa

BemectBa m Mmatepuanbl B TIOBCEIHCBHOM JKWU3HM 4YelloBeKa. be3omacHoe
MCIIOJIb30BaHKUE BEIECTB M XMMHYCCKUX peakiuii B ObITy. [lepBas momomp mpu
XUMHYECKUX 0XKOTax M OTPABICHUSIX.

XVMMHYECKOE 3arps3HCHHE OKPY)KAIOIICH cpeabl (MpeAciibHAs JIOMyCTUMAast
KOHIeHTpanus BemiecTs, nanee — [1/IK). Ponbp xumuu B pemieHnn 3KOJI0THYECKUX
poOJIeM.

Xumuyeckuit IKcnepumenm:

U3ydyeHre o0pa3loB MaTepHayioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJUMEPHbBIC
MaTepHuaJbl).

Mescnpeomemmnuwie cea3u

Peanuzanusi MeXIpeAMETHBIX CBSI3€M NMPU HM3YYEHHH XHUMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX eCTeCTBEHHO-HAaYYHBIX
MOHSITUM, TaK ¥ TIOHSITHH, SIBISIIONIUXCS CUCTEMHBIMU JIJISi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIM (DAaKT, rUmores3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCUPUKaAIUsi, TMEePUOJUYHOCTb, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHUE, MOJeb, SBICHUE, TAPHUKOBBIM
a3 peKT, TeXHOIOTHS, MaTEPHUAITBI.

duznka: wmaTepusi, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIH]I,
W30TOMBI, PAANOAKTUBHOCTh, MOJICKYJA, DJIEKTPUYECKUN 3aps]l, MPOBOIHUKH,
MTOJTYIIPOBOAHUKH, JTUIJICKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHHE BEIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTH, KPUCTAIITNIECCKAS
peméTka, CruiaBbl, (U3MUYECKHE BEIWYUHBI, CIUHUIIBI U3MEPECHHS, KOCMHYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3 b1, COIHIIE.



buonorusi: ¢ortocunres, npixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAJIbHBIC
yIoOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, MUTAaTeIbHBIC BEIECTRA.

I'eorpadus: armocdepa, rugpochepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMIAEMbI€, TOIJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHusl JOCTUTAIOTCA B XOJie OOy4YEeHHs XMMUU B €IUHCTBE Yy4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3AIMN O0yUYaIOIIUXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSX U OTKPBITHSX MHUPOBOM M OTEYECTBCHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATENLCKOW,  TBOPYECKOM M JAPYTHMX  BHIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TpoOIecce ITOW Y4eOHOU JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUSI O BEIIECTBE M XMMHUUYECKOM PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHUH B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOW paboOThl C y4YEeOHBIMH TEKCTaMH, CIPABOYHOMU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOy4YCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHSITHE BPEAHBIX MPUBBIUCK (YIOTPEOJIICHHSI aTKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAYy W PE3yJIbTaTaM TPYAOBOW JEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS, MOHUMaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTeH X PEelIeHUs MOCPEICTBOM METOJOB XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUS OOIIEHAyYHbIE TOHATHS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eHCTBUSA

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOMTD JIOTHYCCKUE PACCYKJICHUS (MHIYKTHBHBIC, JCIyKTHBHBIC, [0 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUH 3HAaK (CHUMBOJI JJIEMEHTa), XUMHYecKas (opmylia U ypaBHEHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakXKe B KauecTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX HJisi BBINOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIbHYIO OpMY MpeACTaBlIeHUs UH(DOpMALUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIEI0BATENbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJaeMod  TeMbl, (OpMyIHpOBaTH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaTopHOM pabOTHI IO UCCIEOBAHUIO CBOMCTB BEILIECTB, YI€OHOTO MPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3unui (00CyXJIeHUs, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIMS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUM MPU BBINOJHEHUM 3aJaHUNA C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpenMeTHBIX pe3yJabTAaTOB [0 OCBOCHHIO 0053aTEIBHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUSA, €ro UHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 9 ki1acce npeIMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

e pACKpPBIBaTh CMBIC OCHOBHBIX XHUMHUECKUX TMOHSATHUNA: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJE€HTHOCTh, SJIEKTPOOTPHUIATEIBLHOCTh, CTEIECHBb
OKHUCJICHUSI, XUMUYECKasi Peakivs, XUMUYECKasl CBS3b, TEIIOBOM 3(PdekT
peakiuu, MOJb, MOJISIpHBIA  O00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDIJICKTPOJIUTHI, JJICKTPOJIUTUYUECKAS JTUCCOIMAIIMS, PEaKIMd HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMbIE pEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pEaKIIUU,
OKHCIIUTEb,  BOCCTAHOBHUTEIb, OKHCJIGHHE U  BOCCTAaHOBJICHUE,
ajutoTpornusi, aMmGOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIeHTHAsl, UOHHAas,
MEeTaJUTM4ecKasi), KpUCTaJUIMYecKass peméTka, KOPpPO3Hs METAJLIOB,
CIUIaBbI, CKOPOCTh XHMMHUYECKOW peakIuu, TMpeaeabHO JOIMyCTUMas
koHueHTpauus [IJIK BemecrTna;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e OIpENEIATh BAJICHTHOCTh U CTENEHb OKUCICHHS] XUMUYECKUX 3JIEMEHTOB B
COCMHEHUAX paA3JIMYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
OnpeNeIEHHOMY KJIacCy COEIUWHEHUH 1o ¢GopMmyrnaMm, BHII XUMHUYECKOU
CBA3U (KOBaJICHTHAs, WOHHAs, METaJUIM4YeCKas) B HEOPraHMYECKUX
COCIMHEHHUAX, 3apsiji MOHA M0 XUMUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX PAaCTBOpPAaX HEOPTaHMYECKUX COCIMHEHUH, TUIl KPUCTATIIMYECKOMN
PEIETKH KOHKPETHOT'O BELIECTRA;

e packpeiBaTh cMmbica Ilepumogmueckoro 3axkona JI. . MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OINUCHIBATh M XapaKTEPU30BaTh
Tabmmunyto dopmy Ileprmogndeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyath MOHATHUS «rJaBHas mnoarpynna (A-rpynmna)» U «mno0oyHas
noarpynna (b-rpynma)», manble W OoOJblIME NEPUOJbI, COOTHOCHUTH
o003HaueHUsI, KOTOpPhIE WMEIOTCS B TIEPUOAUYECKON Tabmwie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
AMEMEHTOB (COCTaB W 3apsii  sijaApa, o0OImee 4YUCIO DIEKTPOHOB U
pacrpefielieHue HMX MO0 DJJIEKTPOHHBIM CJOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHUI B



npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XMMUYECKUE BJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (MO0 YUCIAY M COCTaBY Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3(PheKTy, M0 M3MEHEHUIO CTETIEHEH OKUCICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHeHUPUUECKUE XUMUYECKUE
CBOMCTBa TPOCTBIX M CJIOXKHBIX BEIIECTB, MOATBEPKIasi OIMKHCAHUE
npuMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUi;

COCTaBJISITh YPaBHEHHUS DJICKTPOJIMUTHUYECKONW JTUCCOIMALIMM  KHUCIIOT,
HieJIouel M CoJieH, OJIHbIC M COKpAIEHHbIC YPABHEHUS PEAKIIUA HOHHOTO
oOMeHa, ypaBHEHUSI pEaKIUi, TOATBEPKAAIOMUX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIU
MOCPEJICTBOM COCTaBJICHUS JIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHHMS XWMHYECKHUX TIPEBpAIllCHUH B Pa3IUIHBIX
YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmylie
COEIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaAKIUY;

coOMoMaTh  MpaBWwia  IOJB30BAaHUS  XHUMHUYECKOM  TOCYJOM |
1abopaTopHbIM O0OpYJIOBAaHHEM, a TakKe TMpaBWwiIa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHMSIMU TIO BBIMOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB 10 TMOJYYCHHI0O U COOUPaHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHaKa M YTJIEKUCIIOrO rasa);

OPOBOJIUTh  PEAKIMH, IOJATBEPKIAIOIINE  KA4eCTBEHHBIM  COCTaB
Pa3IMYHBIX BEILIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUL-,
uonua-, kapbonat-, ¢ocdar-, CuIHMKaT-, Cyiabhar-, THAPOKCUI-HOHHI,
KaTHOHbl aMMOHHUS U WOHBI HM3YyYEHHBIX METAJJIOB, MPUCYTCTBYIONIUE B
BOJHBIX PACTBOPaX HEOPTraHUYECKUX BEUIECTB;

OPUMEHATh OCHOBHBIE ONEpAlMU MBICIUTEIBHONW AESTEIbHOCTU — aHaIu3
U CHUHTE3, CpaBHEHHE, O000OIIeHHEe, CHUCTEMAaTH3aIMI0, BBHISIBJICHUE
NPUYMHHO-CIIC/ICTBEHHBIX CBSA3€M — JJIs M3YUYEHHs] CBOWCTB BEILECTB U
XUMUYECKUX pEaklil, eCTeCTBEHHO-HAay4YHbl€ METOAbl TO3HAHUS —
HaOJI0JIEHHe, U3MEPEHUE, MOJIETUPOBAHUE, SKCIEPUMEHT (peasibHbId U
MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoasubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.
1 [Iepnoanueckas cucrema 1 1 bubnuorexa [JOK
- Henens
XUMHUYECKUX AemeHToB /l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU
2 CBOWCTB XUMUYECKUX DJIEMEHTOB 1 1-s Hene bubmorexa OK
-5l HeJlens
. https://m.edso0.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 ) bubmuorexa [JOK
- Henens
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunn xuMuueckoil CBS3U U THIIEI 1 5 bu6mmoreka [IOK
. -1 HEOCIIA
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme
5 «IToBTOpeHue U yriyOneHne 3HaHUI 1 1 3-s1 Hemens
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»
Knaccudukanus XuMuaeckux bubnunoreka [JOK
6 . 1 3-s1 Henens
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM
bubmuoreka [JOK
7 peakmuu. [IoHSITHE 0 TOMOTC€HHBIX U 1 4-g genens
https://m.edsoo.ru/00adbe9a
TFeTEPOre€HHBIX PEaAKIHIX
[ToHATHE O XUMHUYECKOM PAaBHOBECHHU.
bu6mmoreka [JOK
8 @akKTOpbl, BIUSAIOIINE HA CKOPOCTh 1 4-g wenens

XUMHUYECKOMU pPCaKuun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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https://m.edsoo.ru/00adbe9a
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9 5-a wenens
peakuuu A https://m.edsoo.ru/00adcade
Teopust 3NEKTPONUTHYECKON
10 mucconuanmu. CHIIBHBIE U CIIa0bIE 5-s1 Henens bubnmorexa LHOK
) https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 HMounrie ypaBHeHUs peakiuii 6-s1 Henens bubnmorexa LOK
M p A https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI 6-s1 Henmens bubmmorexa [TOK
pv A https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 MIPENCTaBIEHUN 00 7-1 Henens bubmorexa LOK
bedl . A https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
bu6mmoreka [IOK
14 ITousarue o ruapoanse coaen 7-s1 Hene.
P A HEASH https://m.edso0.ru/00add9d4
O06o00meHNe U CHCTEMAaTH3aITHS bubmuorexa [JOK
15 B 8-1 Henens
3HAHUH https://m.edsoo.ru/00addd12
[IpakTrueckas padota Ne 1.
16 «Perienne sxciepuMeHTAIIBHBIX 8-s1 Hemenst Eubmorexa HOK
p A https://m.edsoo.ru/00addbfa
3a7a4uy
KounTtponsnas pabora No2 no teme
17 «IIEKTPOJIUTUYECKAS TUCCOLIMALNA 9-a Henensa Bubmorexa OK
p ’ A https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX»
OO0111ast XapaKTEpPUCTHKA raJIOTEHOB.
18 XHMquCIfHe CBl(D)I\/'ICTBa Ha IIpUMepe 9-g Henens Bubmiorexa OK
p p A https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIIO0TA, 10-s1 bubnuoreka [IOK
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XUMHUYECKHE CBOMCTBA, MOJyYCHUE, Hememnst https://m.edsoo.ru/00ade104
MIPUMECHCHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[TonmydeHue COISTHOM KUCIOTHI 10-1 bubmorera [JOK
YHACHIE oI ’ Hesiens https://m.edso0.ru/00ade348
W3Yy4YCHHE € CBOWCTBY
Berurcnenus o ypaBHEHUSM
21 XUMHUYECKUX eazp Wi, €CIIN OJIMH U3 115 bubmorexa HOK
PEalIHH, A HeJens https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA SJIEMEHTOB 11-s bubnuoreka [JOK
VIA-rpynmst Hezens https://m.edsoo.ru/00ade64a
AJITOTpOTTHBIE MOTU(UKAIIANA CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUI 12-g bu6moreka [IOK
B NpHpoie. XUMHUYECKHE CBOMCTBA Hezens https://m.edsoo.ru/00ade64a
cepbl
CepoBogopo, cTpoeHue, pusndeckre 12-s bubnuoreka [JOK
24 .
1 XMMUYECKHE CBOMCTBA HeJens https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (bu3UYecCKre 1 XUMUYECKHE CBOKCTBA 13- bubmorexa HOK
’ HezIeInst https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PEaKIInH, JIeKaIIHUE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MIOJIy4€HUSI CEPHON KUCIIOTHI. 13- bubnnoreka [JOK
XUMHUYECKOE 3arpsi3HEHUE HeJIest https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cephl
97 Brrunciienue MaccoBoit 10711 BbIXOa 14-5 bubmuoreka [JOK
MIPOAYKTA PEaKLUU Hezens https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTHKA HJIEMEHTOB 14-5 bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE Hezens https://m.edsoo.ru/00adeea6
B IIpHUpoJe, (pu3nYecKue u

XUMHYECKHE CBOMCTBA

AmMHEaK, ero pu3nIecKue u

29 €CKHE CBOICTBA, MMOJy4YCHUE U 15 brbmmorexa [OK

XHUMHYECKHAE CBOM
’ ya Hezens https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTnueckas padota Ne 3 o Teme
30 «[Tony4ueHne aMMuaKa, U3yudeHUE ero 151 bubmorexa HOK
e s HeJIeIIst https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u 16-s bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA Hezenst https://m.edsoo.ru/00adf306
Hcnoib30BaHME HUTPATOB M COJICH
aMMOHMSI B KQUeCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe 16-1 bubnmorexa [JOK
YROOp ’ . Henens https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKarolIel cpebl
COEIMHEHUSIMU a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/Ifﬂ(cl))Ta (b(bI/II)SI/I(‘I\giKI/Ie u 174 bubmmorexa [JOK

p o Henens https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KauyeCcTBe MUHEPAIbHBIX YI00OpEHUH. 17-51 bubnuoreka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpebl HeJens https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu z e gmﬂzecxie 1 XUMHYECKHE 18- bubmmorexa [JOK

p P e Hezens https://m.edsoo.ru/00adfd9c
CBOICTBa

36 Oxcuppl yriaepoaa, ux pusudeckue u 18-s bubnunoreka [JOK

XUMUYECKHE CBOWCTBA. Hezenst https://m.edsoo.ru/00adfebe
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DKosorndyeckue npoOiIeMsl,
CBsI3aHHBIC C OKCHJIOM yriepoaa (1V)

37 VYroJibHAasI KUCOTA U €€ COJn 19 brbmmorexa LOK
Hezens https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. 19-s1 bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- HeJest https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O 20 brbmmorexa [OK
HeeIst https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepo/ia
40 Kpemuuii u ero coeannenus 20 bubnmorexa [JOK
HeJIest https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Pemenue

A1 SKCIEPUMEHTAIBHBIX 337a4 10 TEME 21-51 bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX HeZens https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponpHas padota Ne3 mo teme
42 «BakHeine HeMeTaIbl U UX 21 bubmorexa LHOK
HezIeInst https://m.edsoo.ru/00ae0el8
COCJTUHECHUS»
OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U 22-51 bubmuoreka [JOK
METaJUIMYeCKas KpUCTaTMYeCcKast HeJIest https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKHE CBOMCTBA METAIIIIOB.

44 DNEKTPOXUMHUYECKUN Psifl 224 Bubmmorexa LIOK

HezIens https://m.edsoo.ru/00ae1156

HaHpH)KeHI/Iﬁ MCETAJIJIOB
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OOm1re cnocoObl MOTy4eHUs
metaoB. CruiaBel. Beruucienus no

45 YPaBHEHUSIM XUMHUYECKHUX PEAKIUH, 234 bubnuorexa LIOK
HeJes https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB 234 bubmmoreka LIOK
HeJest https://m.edsoo.ru/00ae1278
24-51 bubnuorexa [JOK
41 [enorrie MeTaibL HeZens https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U 24-5 bubmuorexa [JOK
KaJus HeJens https://m.edsoo.ru/00ael4b2
49 IllenoyHo3eMeNbHBIC METATIIBI — 25-51 bu6moreka [IOK
KaJIBIIUN ¥ MarHui Hezens https://m.edso0.ru/00ael15e8
50 Baxneiimme coemuHeHNs Kb 254 bubamorera LOK
HeTest https://m.edsoo.ru/00ael5e8
51 O06o01enre U cucTeMaTru3arus 26-51
3HaAHUH HeIens
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& 26-51 bubnuoreka [JOK
yCTpaHEHUsI HeJIest https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEcTKOCTh BOJBI M METOBI €€ 21 bubmmorexa [TOK
| Hesens https://m.edso0.ru/00aelae8
yCTpaHEeHHs
. 27-a bu6mmoreka [JOK
>4 Amouumuii HeTest https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U 28-s1 bubnuoreka [IOK
TUIPOKCHUIA HeJens https://m.edso0o.ru/00aelc64
28-s1 bubnmuoreka [JOK
56 Keneso HeTeIIst https:// m.edsocI)_.[ ru/00ae1d86
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57 Oxkcuibl, THAPOKCUIBI U COJIH JKeTe3a 29-s1 bubnmoreka [JOK
(11 m xene3a (1) HeJiest https://m.edsoo.ru/00ae35e6
58 O06001IeHne 1 cUCTEMaTH3aIUS 29-s1
3HaAHUHN Heies
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTANIBHBIX 3a7a4 110 TEME 30-s bubnuorexa [JOK
59 .
«Baxnenmme MeTauibl 1 UX Hezenst https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brrurcnenus o ypaBHEHUSM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU 30-s bubnuoreka [IOK
COJICPXKUT IpUMeECH. Beranciienns Hezenst https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJIa TIPOYKTA
peakuuu
61 O060011eHre U cucTeMaTru3alus 31-s
3HaHUH HeJIes
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauibl 1 UX 31
Henenst
COEJIMHEHUS
63 BeniectBa u matepuasl B 32-51 bubnuoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA HEIENs https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE 32-s bubnnoreka [JOK
OKpYXarollen cpebl HEIENs https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHun 33-a bubnunoreka [JOK
9KOJIOTHYECKUX MPoOIeM HeJens https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O00O1IIEHNE U 33-s1 bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH HEIENs https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O00O01IEHNE U 34-5 bubnuoreka [IOK
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CUCTEMAaTHU3alus 3HaAaHUI HEIENs https://m.edsoo.ru/00adb33c
PezepBubiit ypok. O0o0IeHNE 1 34-5 bubmuorexa [IOK
68 N 1
cucTeMaTu3anys 3HaHui HEIENs https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO HACOB I10 68

[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHLIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

1o Teme: «BemiecTBO U XuMuyeckasi peakLus»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKMX IOHATUN: pacTBop,
ANEKTPOJIUTBI, HEDJEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs IUCCOLMaLNS,
peakuuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOE paBHOBECHE,
oOpaTtumble u HeoOpaTUMBbIe peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIbHbBIE peaxiuu, OKHUCJIUTED,
BOCCTAaHOBUTEJb, OKHCIEHHE U BOCCTAHOBJIEHUE, aJUIOTPOIIHS,
aMm(oTepHOCTh,  XUMHUYECKas  CBs3b  (KOB&ICHTHAs, HOHHAs,
MeTajyindyeckas), KpUcCTalsinyeckas pemérka, CIUIaBbl, CKOPOCTh

XUMHUYECKON peaKkiuu

1.2

HUILUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHYECKUX MOHSATHA U

OPUMCHATH 3THU IIOHATHUA IMPHU OIIMCAaHNWU BEUICCTB U UX npeBpameHHfI

1.3

COCTaBIIATh ypPaBHEHUS DJIEKTPOJUTHUYECKON TUCCOLMAIUN KHUCIIOT,
IET0YEH M COJICH, TMOJHBIE M COKpAlIEHHbIC YpPAaBHEHHS pPEaKIMil

HOHHOI'O 0OMeHa

1.4

PaCKprIBaTh CYIIHOCTH OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

IMOCPEACTBOM COCTABJICHUA SJICKTPOHHOI'O OanaHca 3THX peaKHI/Iﬁ

1.5

IPOBOAMUTDH PACUETHI [0 YPABHEHUIO XUMUYECKOU peaKuu

Ilo Temam: «Hemeramnel m ux COCIUHCHUS) H «MeTamiael U HX

COCIUHCHUA»

2.1

XapaKTepu30BaTh (OMUCHIBATh) 00IIME U cHelMPUUECKUe XUMHUECKUe
CBOMCTBA MPOCTBIX M CJIOKHBIX BEIIECTB, MOJTBEPXkKAas OMHCAHUE
IpUMepaMu MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XUMHUYCCKUX peaKHHI’I

2.2

COCTaBJIATh YpPAaBHCHHSA peaKI.[PIfI, MNOATBCPKAAOINNX CYIICCTBOBAHUC

T€HETUYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

ITPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUA,
BO3MOKHOCTH IMPOTCKAHUA XUMHUYCCKHUX HpCBpaH_[eHI/Iﬁ B pa3JIMYHbIX

YCIIOBUSIX
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CIENOBaTh MpaBWJIaM MOJIb30BAHHS XUMHUYECKOM TIOCYyIOH H
1a00paToOpHBEIM 00OpYIOBAaHUEM, a TAKXKE IMpaBWJIaM OOpAaIICHHUS C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMHU TIO BBIMIOJHEHUIO
1a00PATOPHBIX XUMHUYECKUX OIBITOB IO IOJTYYCHHIO W COOWMPAHHIO

ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a)

2.5

IMPpOBOAMTL pPCaKHM, MOATBCPIKAAIOUINC Ka4eCTBEHHBIA COCTaB
Pa3iIMYHbBIX BCIICCTB: pPACIO3HABATL OIIBITHBIM HYTCM XJiopuna-,
Opomua, womuna, KkapOonar, Qocdar, cmimkar, cynabdar,
TUAPOKCUIUOHBI, KaTUOHBI aMMOHHA, HOHBI HM3YYCHHBIX MCTAJLIIOB,

MIPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB

ITo Teme: «XuMus 1 OKpyKaromas cpeiar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuUMuU4yeckux moHarui: [IIK

BCIICCTBA, KOPPO3HA MCTAJIJIOB

3.2

HpI/IMeHSITB OCHOBHBIC OHepaHI/II/I MBICHHTGHBHOﬁ ACATCIIBHOCTU —
aHaIM3 W CHUHTE3, CpaBHEHHE, OOOOIIEHUE, CHCTEeMaTH3aIlUIo,
BBISABJIICHHUC HpI/I‘—II/IHHO-CHe,ZICTBeHHBIX CBSISGf/i —  JJIA I/ISy'—IeHI/ISI
CBOWCTB BCIIESCTB M XHMHYCCKHX pEaKIUH; €CTECTBCHHOHAYYHBIC
METOJbI TO3HAHUS — HAONIOJICHUEe, H3MEpPEHUE, MOJICIUPOBaHUE,

AKCIIEPUMEHT (PeabHBIA U MBICTICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

BemectBo u xumnueckas peakuus. [losropenue

1.1

[Iepnoanueckuit 3akoH. Ilepuoanueckas cucrema XUMU4ECKUX d1eMeHTOB JI.1.
MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOMNCTB
XMMHMUYECKHUX DJIEMEHTOB IMEPBBIX TPEX MEPUOJAOB, Kalus, KaJdbLUs U HUX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM 3J1eMEHTOB B Ilepuonnueckon

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHUABl XMMHUYECKOM CBs3U. THUIBI KpHUCTaNIMYECKUX
PEmETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH
U BUAa XxuMudeckoi cs3u. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BEILECTB (MEXIyHapoJHas U TpUBUAIbHas). XUMHUYECKUE CBOMCTBa BEIECTB,
OTHOCSIIIUXCS K  Pa3Ju4HbIM  KJACCaM  HEOPraHWYECKHX COEIUHEHHH,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BEIICCTB

1.3

Knaccudukanus XuMu4eckix peakuuid Mo pa3aIudHbIM MpU3HaKaM (10 YHUCITY U
COCTaBY YyYacTBYIOIMX B pPEaKIUH BEIIECTB, MO TEIIOBOMY 3(PQeKTy, Io
U3MEHEHHIO CTENEHEW OKHCICHMsI XMMMUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTH,
[0 y4acTHUIO KaTaju3aropa). OK30- M  DHIOTEPMHUYECKHE  pPEaKluy,

TepMOXUMHUYECKHE ypaBHEeHUs. [IoHATHE O CKOPOCTH XUMUYECKOMN peakuu

1.4

[Tonsatue 06 0OpaTUMBIX U HEOOPATUMBIX XMMHYECKUX peakuusx. [loustue o
TOMOTEHHBIX M T€TEPOTEeHHBIX peakiusaX. [IoHITHE 0 XUMUYECKOM PaBHOBECHH.
@dakTophl, BIUAIONIME Ha CKOPOCTh XMMHUYECKOH pPEaKIUU U TIOJ0KCHUE

XHUMHYECKOT'O paBHOBCCHUA

1.5

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pEaKkIuu, SHCKTpOHHBIﬁ OanaHc
OKHCIIMTEIbHO-BOCCTAHOBUTEIILHOM PCaKIuu. CocraBneHune ypaBHeHI/Iﬁ
OKHUCIUTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ C HCIOJIb30BAaHHCM MCTOJa

QJIICKTPOHHOI'O OanaHca

1.6

Teopusi JEKTPOTUTUYECKON AUCCONHUALIMHU. DJIEKTPOJIUTHI U HEIICKTPOIMUTHI.
Katnonsl, anHnoHbl. MeXaHU3M JUCCOIMAIMU BEUIECTB C PA3JIMYHBIMU BHIAMHU
xuMuueckoi cBsizu. CteneHp auccouuanuu. CUIbHBIE U cla0ble DTIEKTPOIHUTHI.
Peakuuu woHHOrO OOMeHa. YCIOBHSI MPOTEKAHHS pPEakluid MOHHOTO oOMeHa,
MOJIHBIE W COKpallléHHbIE WOHHBIE YypaBHEHUs peakuuil. CBOWCTBA KHUCIOT,
OCHOBaHMH H COJiell B CBETE MPEICTABICHUNH OO0 SIEKTPOITUTHUYECKOU

JUCCOMaliH. KauectBenunie PCaKnu HAa UOHBI. Ilonsatue o TUAPOTIN3C colei

1.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMJICHUC C MOJCIIKIMU KPUCTATNIMYCCKUX




pPEMIETOK HEOPraHWMYECKUX BEIMIECTB — METAJIOB W HeMeTauioB (rpadura u
ajMasa), CIIOXHBIX BEHIECTB (XJIOpUIa HATpHUs); UCCIECIOBAHUE 3aBUCUMOCTHU
CKOPOCTM XHMHUYECKOM peakiuu OT BO3JCUCTBUS PpPa3IMYHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEHIECTB,  Ipoliecca
JMCCOIMALMU  KUCIIOT, MIeNoYed M cojiell  (BO3MOXKHO HCIOJB30BaHUE
BUCOMATEPHAJIOB); TPOBEJICHHE OIBITOB, WUIIOCTPUPYIOIIUX TPH3HAKH
IPOTEKaHUs peakluii HOHHOro oOMeHa (00pa3oBaHUE OCaJlKa, BbIIEICHUE Ia3a,
00pa3oBaHUE BOJIbl); OMBITOB, WJUIIOCTPUPYIOLIMX MPUMEPHl OKHUCIUTEIILHO-
BOCCTAaHOBUTEJBHBIX pEAKIUN (FOpEHHE, peaKluu pPa3JIoKEeHUs, COCIUHEHUS);
pacrio3HaBaHHe HEOPTAaHWYECKUX BEIIECTB C MOMOIIBI0 KAaYeCTBEHHBIX PEaKIIHi

Ha MOHBbI; PCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemerannsl u ux COCIMHCHUA

2.1

OO6mrass  xapakrtepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneH okucieHus. CtpoeHue u pu3nyeckue CBONCTBA MPOCTHIX
BEIIECTB — TaJlOTEHOB. XHWMHUYECKHE€ CBOWCTBA Ha TIpUMEpE XJopa
(B3amMoOIeiiCTBHE C MeETa/UIaMH, HEMETa/IaMH, MIeI0oYaMu). XIJIOPOBOIOPO.
CousiHast KMCIIOTAa, XUMUYECKUE CBOMCTBA, MOJyYEHHE, MpUMEHeHue. [lelicTBue
XJIOpa U XJIOPOBOJIOPOJAa HAa OpPraHW3M 4YelloBeKa. BakHeime XJIOpHabl U UX

HaxO0XXJICHHUE B MPUPO/JIE

2.2

O6mrass xapakrepuctuka smeMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENeHN OKUcieHus. CTpoeHrne U (pU3MUEcKre CBOWCTBA
NPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJIIOTPONHBIE MOAM(UKAIUU
KUCIIOpoa U cepbl. XWMUYECKHe CBoWcTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢dusnyeckne M XUMHYECKUE CBOWCTBA. OKCHIBI CEepbl KaK MPEICTaBUTEIN
KUCJIOTHBIX OKCHIIOB. CepHasi KUCIIOTa, (U3NYECKUE M XMMHUYECKHE CBOWCTBA
(oOmmme Kak MpeicTaBUTENs Kiacca KHCIOT M cnenuduyeckue). XUMHUYSCKHUE
peaKiuu, JeKaIMe B OCHOBE MPOMBIILICHHOTO CHoco0a MOJydeHHsS CEpHOU
kuciotel. [lpumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAas peakius Ha
cynbdar-uon. Haxoxmenue cepbl U €€ COCAMHEHHH B Tpupojae. XHUMHUYECCKOE
3arpsi3HEHUE OKPYXKAloIIel Cpeabl COeNWHEHUSMH Cepbl (KUCIOTHBIE JOKIH,

3arpsA3HCHUEC BO3JAyXa U BOI[OéMOB), CITOCOOBI €T0 MpEeaAOTBPALLICHHUA

2.3

OOmast xapakrepuctuka s71eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIIEHUA. A30T, pacIipOCTpaHEHUE B IPUPOJIE,
¢u3nyeckue U xuMuieckue cpoiictBa. KpyroBopor a3ora B npupoae. AMMUaKk,

€ro (pmnqecxne n XUMHUYCCKHEC CBOﬁCTBa, MOJIy4YCHHUEC U IMPHUMCHCHUC. Comu




aMMOHUS, HX (uU3MYECKMe M XHMHUYECKHE CBOMCTBa, IPHMEHEHHE.
KauectBenHnasi peakiisi Ha MOHbI aMMOHUs. A30THasi KHCIIOTa, €€ MOJy4yeHue,
¢u3nyeckne W XUMHUYECKHE CBOMCTBa (0OImIME Kak TpeACTaBUTENs Kiacca
KUCIOT ¥ crnenupudeckne). Mcnonp3oBaHne HHUTPATOB M COJIEH aMMOHHUS B
Ka4eCTBE MHUHEPAJBHBIX yHOOpeHH. XMMHUECKOe 3arpsi3HEHHE OKPYXKAromeh
Cpeabl COeMHEHUAMH a30Ta (KUCIOTHBIC OXKIH, 3arpsi3HEHHE BO3/IyXa, TIOYBHI

U BOJIOEMOB)
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®dochop, amtorponHbie Moaupukammu Gochopa, GU3MUECKHEe U XUMUYCCKHE
ceorictBa. Oxcupg ¢ochopa(V) u dochopHas kuciora, (UUUECKUE U
XUMUYECKHUE CBOMCTBa, moJsiyueHue. Mcnonp3oBanue QocdaroB B kauecTBe

MUHEpaJIbHBIX y100peHU

2.5

OO6miass xapaxkrtepuctuka s1eMeHTOB |V A-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEepPHBIE CTETIEHW OKUCICHUS. YTJIEepoJ, aJuIOTPOITHBIC
MOAM(UKAINK, pPACIPOCTpaHEHHE B Tpupojae, (U3MYecKHne W XUMHUYECKHE
cBolictBa. Aacop6rmusi. Kpyrosopot yriepona B npupose. Okcumsl yriepona,
X (QU3NYECKHEe W XUMHUYECCKHE CBOHCTBA, JICHCTBUE HA JKUBBIC OPraHU3MBEI,
MOJIyYeHUE U TpUMEHEHHe. DKOJIOTUYECKUE TPOOIEMBbl, CBSI3aHHBIE C OKCHIOM
yraepona(lV); runoresa ri100anbHOTO TOTETUICHHWS] KIWMAaTa;, MapHUKOBBINA
abdext. YrompHas kuciaora U e€ coiaM, UX (U3UIECKUE W XUMUUYECKUE
CBOICTBa, mojydeHHe W mnpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
uoHbl. Mcnonbp3oBanue kapOOHATOB B OBITY, MEIULMHE, MPOMBIIUIEHHOCTH H

CEIILCKOM XO3SIMCTBE

2.6

HepBOHa‘IaJ'IBHBIe MOHATHS 00 OpraHn4eCKuX BCHIECCTBaX KaK O COCIUMHCHHAX
yriepoaa (MeTaH, 9TaH, OJTWIICH, alCTHUIICH, 3TaHOJI, TIJIUMLICPHUH, YKCYCHasd
KI/ICJ'IOTa). HUx coctaB U XHMHYECKOE CTPOCHHUC. IlonsiTe O OMOJIOTMYECKH
BaXXHBIX BCIICCTBAX: JKHPAX, 6CJ'IK8.X, yriieBoax — MW UX pOJUu B KU3HU
YCJIIOBCKA. MaTepI/IaHBHOC CAUHCTBO OPraHUYCCKUX W HCOPraHNMYCCKUX

COEIMHEHUN

2.7

Kpemuuii, ero ¢musnueckne W XAMHUYCCKHE CBOWCTBA, IOJy4CHHE W
npuMeHenne. CoeMHEHUs KpeMHHsI B mpupoze. OOmme mnpesicraBieHus 00
okcune kpemHusi(1V) u kpemHueBoit kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, MEITUIIMHE, TPOMBIIINICHHOCTH. BaxkHEWIe CTPOUTEIbHBIE MaTepPHAJIbI:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, >kene300eToH. [IpoGmembr Oe3omacHOTro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B MOBCEIHEBHOM KM3HU

2.8

XHUMHUYECKUMN OKCIICPUMCHT: H3YUYCHHC 06p8.3LIOB HCOPraHMYCCKUX BCUICCTB,




CBOWCTB COJITHOM KHUCIJIOTBI; IIPOBEICHHUE KAaYECTBEHHBIX PEAKLUUN HA XJIOPHUI-
WOHbI M HAOJIOJICHHE MPU3HAKOB HUX IMPOTEKAHMs, OMBITHI, OTPaKAIOIINE
¢u3nvecKkue 1 XMMUYECKHE CBOWCTBA TaJIOTEHOB M UX COCAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHANIOB); O3HAKOMJICHHWE C 0Opa3lamMH XJIOPHIIOB
(rasoreHn1I0B); O3HAKOMJICHME C oOpa3liaMu cepbl U €€ COCAMHCHHUSIMU
(BO3MOXHO HCIOJB30BAHWE BHUJCOMATEpUATIOB); HAOIIOJEHHE TIpoliecca
o0yriuBaHUs caxapa NOJ JEHCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHCIOTHI;
U3y4YE€HUE XMMUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI, IPOBEIACHUE
KaueCTBEHHOM peakuuu Ha cynb(ar-uoH U HaOJIIOAEHHE TMpU3HaKa eé
MIPOTEKAHUSI; O3HAKOMJIEHUE ¢ (PU3NYECKUMH CBOMCTBaMHU a30Ta, Gpochopa 1 ux
COEMHEHUN (BO3MOYKHO MHCIIOJIb30BaHWE BHJIEOMAaTEepUaloB), oOpasnamu
a30THBIX U (HochHOpPHBIX YAOOpPEHUI; ToJIyueHne, COOMpaHne, paclio3HaBaHUE U
M3y4Y€HHE CBOMCTB amMMHaKa; MpPOBEICHHE KaueCTBEHHBIX pEaklMil Ha HOH
aMMOHMSIT U ¢docar-uOH M HU3Y4YEHHE NPU3HAKOB HX MPOTEKaHUS,
B3aUMO/JICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI C MeAbI0 (BO3ZMOXKHO
WCIIOJIb30BAHME BHJIEOMATEPHANIOB); H3yYEHHE MOJIeNe KpHUCTaNIMYECKUX
peméTok anmasza, rpadura, (QymiepeHa; O03HAKOMIIEHHE C IIPOLIECCOM
azicopOLIMK PacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOICTBOM
IIPOTHBOra3a; MOJy4YeHHe, cOOMpaHMe, PAacllO3HAaBAHWE U H3Y4YEHUE CBOICTB
YIJIEKUCIIOTO Ta3a; IMpOBEJCHHE KadeCTBEHHBIX peakluil Ha KapOoHaT- M
CHWJIMKAaT-HOHBl W M3y4YEHUE IPU3HAKOB HX IIPOTCKaHUS; O3HAKOMIICHHE C
IPOLYKLIHEH CHUIMKATHOW IPOMBIIUIEHHOCTH; PELICHHE 3KCIIEPUMEHTAIBHBIX

3aJa4 110 TCMC «BaxHele HeMeTauIbl U UX COCAUHCHUS»

Merannsl 1 ux COCINHCHUA

3.1

OO6mras xapakTepUCTUKa XUMUYECKHUX JIEMEHTOB — METAJNIOB HA OCHOBAHHMH MX
nosioxeHnusas B Ilepuoguueckoir cucremMe XUMUYeCKHX siemeHtoB J[.M.
MenpeneeBa u ctpoeHusi atomMmoB. CTpoeHHe MeTauioB. MeTtainyeckas CBsI3b U
METAJJIMYECKass KpUCTAJUIMYecKas  pemérka. ODJIEKTPOXUMUYECKUN  psia

HaprI)I(eHI/Iﬁ MCTAlJIOB

3.2

dusnueckue U XUMHUYECKUE CBOHCTBA MeTaylioB. OOIIHMe crocoObl MoTydeHus
MeTauioB. [IoHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CrutaBsl (CTalb, Uyr'yH, JIOPATIOMUHUM, OpOH3a) U UX IPUMEHEHHE B

6LITy " NPOMBIIIIIICHHOCTU

3.3

H_[eHO‘-IHLIC MCETAJlJIbI: IIOJIOKCHHE B HCpHOI{H‘-ICCKOﬁ CUCTCEMEC XHMMHWYCCKHUX

9JICMCHTOB I[I/I MCH,Z[CJ'ICCBH.; CTPOCHUC UX ATOMOB; HAXOXICHUC B IPHUPOAC.




®u3nyecKkue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUABl HaTpus M Kauud. [IpuMeHeHHe IIENOYHBIX METAUIOB M HX

COEIMHEHUI

3.4

Illemouno3eMenbHBIE META/UIBI MarHuii © = KaJdbIUM: TMOJIOXKCHHE B
[Iepnoauueckoil cucteme xXumMudeckux anemeHToB [[.M. MenneneeBa; ctpoeHue
X aTOMOB; HaxoOXXJeHHE B mpupoje. Puznueckrue U XUMUYECKHE CBOMCTBA
MarHus W Kainplusg. Baxueilmme coeauHEHUs KalblUs (OKCHUI, THUIAPOKCHI,

coin). 2K&cTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHU S

3.5

Amomunmii: monokeHue B [leproguueckoil cUCTeMe XUMHYECKHUX DIIEMEHTOB
JI.1. MenneneeBa;, cTpoeHME aTroma; HaxoxkaAeHHWe B npupoje. Pusnyeckue u
XUMHUYECKHE CBOMCTBA aJlFOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCUIA M THIPOKCUIA

AJITFOMHUHUA

3.6

Kenezo: nonoxenne B [lepuoanueckoi cucreme XuMuieckux anemeHTon J[. M.
MeHeneeBa; CTpOCHHE aToMa; HaxoXkJaeHue B mpupoie. Dusmveckne u
XMMHUYECKHe CcBOMcTBa jxeneza. Okcuppl, ruapokcuisl u conu skenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MOTyYCHHE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HAKOMIJICHHE C 00pa3laMi METaJUIOB U CILIABOB,
X (U3NYECKUMHU CBOMCTBAMH; W3YUEHHUE DPE3YJIbTaTOB KOPPO3UU METAIIOB
(BO3MOXHO HCIIOJTh30BaHUE BHJICOMATEPHAIIOB), ocoOeHHOCTeH
B3aMMOJICHCTBHUSL OKCHJA KaJbLUsS M HATpuUsi C BOAOH  (BO3MOXHO
UCIIOJIb30BaHUE BUICOMATEPHAJIOB); HCCIICIOBAHHE CBOWCTB KECTKOW BOJIBI;
nporecca TOpPEHHsl Kelle3a B KHCIOpoAe (BO3MOXKHO — HCIOJIB30BaHHE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMKA HAa HOHBI
(Maraust, Kanbhus, amomuaus, nubka, skeneza(ll) u xemesa(lll), memu(ll);
HaOJIO/ICHNE W ONHCAHUE TPOILIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMH HATpUS,
Kamusgs W Kajdblusg  (BO3MOXKHO  HCIIOJIb30BAaHHE  BUIACOMATEPHAJIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THUAPOKCHIA ATIOMHHHS U THUIAPOKCHIA
IIMHKA; PEIICHUE YKCIIEPUMEHTAIIBHBIX 3a71a4 10 TeMe «BakHelIe MeTauibl 1

HX COCANHCHUA»

XUMHs U OKpy’Karolas cpeja

4.1

Hosrie MaTepuajibl U TCXHOJIOTHH. BemectBa u MaTcepurajibl B MOBCEOHEBHOM
JKHU3HM YelIoOBeKa. XUMHUS U 3A0POBBE. be3omacHoe HCIOIB30BaHUE BEIIECTB U
XUMHUYCCKUX peaKuHﬁ B 6BITy. HepBaﬂ rnoMouib Mnmpu XUMHYCECKHUX OKOrax Hu

OTPAaBJICHUAX

4.2

OCHOBBI JKOJIOTHYECKOM rpaMOTHOCTH. XHUMHUYECKOE 3arpsA3HCHHUC




okpyxaromeit cpenst [TIK. Pos XuMUM B pelICHUH KOJIOTHUYECKUX MTPOOIEM.
[IpupoaHble MCTOYHHMKH YTIEBOAOPOAOB (Yrojib, MPUPOIHBINA Ta3, HEPTH),

MPOIYKTHI UX TIEpepabOTKH, UX POJIb B OBITY U IPOMBIIIIICHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3ydyeHUEe 00pa3l0B MaTepUaJIOB (CTEKIIO, CILIABBI

METaJIJIOB, MTOJIUMEPHBIE MaTEPUAIIbI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAa€MOCTH SIBJICHUI MpUPOJbl, MOHUMaHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak OOJACTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOLIell KyJIbTypbl M HpPaKTHUYECKON
JEeATENbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUE MECTa XUMUU CPEAN APYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJax IMO3HAHUA, B TOM YHCJIC DKCIICPUMCHTAJIBHBIX U
TCOPETUYCCKHUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUIA
XUMHNYECKHUX peaKHI/II‘/’I; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o ctepax npodecCHOHATBFHON AEATEeIbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha JOCTH)KEHMSIX
XMMHUYECKON HayKd, 4YTO IO3BOJIMT OOYy4aroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodeccuoHanbHON AeSITeTbHOCTH
U cenaTh OCO3HAHHBIM BBHIOOP XMMHUHU KaK NPOGMIBHOTO IMpeaMera

IpU MEePEX0/ie Ha YPOBEHb CPEHEro 0011ero o0pazoBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHWYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHPII>i, KOTOpas BKIOYACT:

2.1

BO)XHEHIINE XUMUYECKUE IOHATHSA: XUMHUYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, MPOCTOE U CIOXHOE BEIIECTBO, OJAHOPOIHAS U
HEOJHOPOJHAsl CMEChb, OTHOCHUTEJbHBIE aTOMHas M MOJICKYJIspHas
MaccChl, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MOJISPHBIN
00bEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJb (CpemHss), XUMHUYEcKas
peaKkuys, peakuuM COEIUHEHUS, PEAKIMU Ppa3IOKEHHs, peaKUu
3aMellleHNs, peakuuu oOMeHa, TerioBod 3(deKT peakimu, 3K30- U
9HIOTEPMHUYECKUE PEAKIMU, PACTBOP, MAaccoBas JOJS XMMHUYECKOTO
JJIEMEHTA B COEMHEHUH, MAcCOBasi J0JIA U NMPOLEHTHAs KOHLEHTPaLHs

BCIIICCTBA B PaCTBOPE, SAAPO aTOMA, SHCK’I'pOHHHﬁ cioi aToMa, aTOMHasA




opOuTanp, paguyc aToMma, BaJEHTHOCTb, CTEHNEHb OKHUCIICHUS,
XMMHYECKAs! CBS3b, 3JIEKTPOOTPULIATEIBHOCTD, MOJIIPHAS U HEMOJISIpHAs
KOBaJEHTHasl  CBSI3b, MOHHAs  CBSI3b, METAUIMYECKAs  CBA3b,
KpUCTANIMYECKass pelérka (aroMHas, WOHHas, MeTauInyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTHUOH, aHWOH, SJIEKTPOJIUT M HEIJIEKTPOJIUT,
JNMEKTPOJINTHYECKAsT ~JAUCCOLMALMS, PEAKIUM HOHHOTO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKHMCICHHME W  BOCCTAHOBICHHE,  DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKiuHu,
CKOPOCTh XUMHYECKOW peakumu, kKatanmsarop, 11K, xkopposus

METAIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cocCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCcCcomruanuu

Brnanenue ocHoBaMu XMMHUYECKON TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYCHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM umuclie MHUHEpalbHBIC YHAOOpPEHHs, METaUTbl M CIUIABHI,
MPOIYKTHl TepepadOTKA TPUPOIHBIX HCTOYHHUKOB YTIICBOJIOPOJIOB
(yrns, mpupomHOTO Taza, HeTH) B OBITY, CEIBCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE M TIOHUMaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTsl OpTraHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

N XUMHYECKHUX IMPOLECCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HHTCIPHUPOBATD XHUMHWYCCKHUC 3HAHHA CO 3HAHUAMHU APYTUX

y‘le6HLIX npeamMcETOB

3.3

HaJIN4MUC OIIbITa pa6OTBI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
110 XHMMHH (Hay‘IHaSI U HAYYHO-INOIIYJIApHAsA JIMTEpaTypa, CJIOBApH,

CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBAThb I/IH(I)OpMaI_[I/IIO 0 B€IICCTBAX, HX
IMPEBPpAIICHUAX n MPaKTUICCKOM MMPUMCHCHHUU n YMCHUC

HCIIOJIb30BaTh €€ I peaicHus y‘Ie6HO'H03HaBaTeJ'IBHBIX 3aaa4

Bnagenue ocHOBaMH IIOHATHHHOTO arrmapara U CHMBOJHMYCCKOI'O

A3bIKa XUMHUHKU OJIs1 COCTaBJICHUA (I)OpMy.H HCOPraHN4YCCKUX BCLICCTB,




YpPaBHEHUM  XMMHUYECKMX  pEaKUuH; OCHOBAMM  XUMHUYECKOH

nomeHknarypsl (IUPAC u TpuBuanbHON)

YMeHne oOBACHATH CBs3b MOJOXEHHs 31eMeHTa B Ilepuonmveckoit

CUCTCMEC C YHCIOBBIMU XApPaKTCPHUCTHUKaAMHW CTPOCHUSA AaTOMOB

5 XUMHUYECKUX OJJIEMEHTOB (COCTaB W 3apsia sijapa, oOIee Yucio
JJIEKTPOHOB), PACIPEACICHHEM OJIIEKTPOHOB TI0 DHEPIETHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOJIOB, KATTUS U KAJTBIIHS
IIpencraBnenne O  NEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB
XAMHYECKUX JJIEMEHTOB (paauyc aroma, JIEKTPOOTPHUIIATEIBHOCTH),

6 MPOCTBIX W CJOKHBIX BEMIECTB OT TIOJIOKEHUS DJJIEMEHTOB B
[Tepuognueckoit cucreme (B ManblX TNEpPHOJAX U TJIABHBIX
MOATPYIIAX) W 3JICKTPOHHOTO CTPOCHHUS aTOMa

7 Ymenue knaccuuuupoBarh:

7.1 XUMHUYECKHE DIIEMEHTHI

7.2 HEOPraHMYECKHE BEIECTBA

7.3 XUMUYECKHE PEaKIIUU

8 YMeHue onpeaensrTh:

81 BAJICHTHOCTh M CTENEHb OKHUCIICHHUSI XMMHUYECKHUX DJIEMEHTOB, 3apsil

' HOHA

8.9 BUJ XHMHYECKOW CBSI3M M THI KPUCTAIUTMYECKOM CTPYKTYpHI B

' COCTUHCHHAX

8.3 XapaKTep Cpelbl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHCIIMTEIIh U BOCCTAHOBUTEIIh

9 YMeHne XxapakTepru30BaTh GU3NUECKUE U XUMUYECKHUE CBOWCTBA!
MPOCTHIX BEIIECTB (KUCIOPOJ, O30H, BOJAOPOI, rpadur, aamas,

9.1 KpeMHHH, a3or, docdop, cepa, XJIop, HATPUH, Kajauk, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJI1e30)
CIIOKHBIX BEILECTB, B TOM 4YHCJIE WX BOJHBIX pPAacTBOPOB (BOa,
aMMHUaK, XJIOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHIBI U THIAPOKCHUIBI

9.9 metamoB |-11A rpynm, amtomunus, menu (Il), munka, xeneza (1l u

. [11), okenapr yriepona (11 u 1V), xpemuus (1V), azota u docdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a3oTHcCTas, a30THas,
(docdopHas, yroiapHas, KpeMHUEBasE KUCIOTa U UX COJIH)

9.3 MPOTHO3UPOBAaTh W  XapaKTepU30BaTh CBOWCTBAa  BEIIECTB B




3aBUCHUMOCTHU OT HMX COCTaBa MU CTPOCHUSA, IMPUMCHCHHUC BCLICCTB B
3aBUCHMOCTH OT HUX CBOfICTB, BO3MOKHOCTDB ITPOTCKAHUA XUMHUYCCKUX

HpeBpaH_[CHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUS PEAKIUH, B

10
TOM YHCIIE!
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.2 WUTIOCTPUPYIOIIUX ~XMUMHUYECKHE CBOWCTBA M3YYEHHBIX KIJIACCOB
' (Tpynn) HEOpraHUYeCKUX BEUIECTB
10.4 MTOITBEPKTAIOIINX TEeHETHYECKYIO B3aUMOCBSI3b MEXK /Ty HUMHU
11 YMeHUe BBIUUCIATD (MIPOBOIUTH PACUETHI):
111 OTHOCHTENIbHYI0O MOJICKYISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOIO 3JIEMEHTa B COCTUHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MaccCy, 00hEM Ta30B
114 [0 ypaBHEHUSM XHUMHYECKUX pEAKIUH M HaXOJUTh KOJIMYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAaydyHOTO  TMoO3HaHHUS  (HaOmrozaeHue,
12.1 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBAHNE) IPU U3YYECHUH BEIIECTB U
' XUMHUYECKUX SBJIGHUH; YyMeHHe c(hOopMynupoBaTh MpolieMy u
MIPEJIOKUTh MYTH €€ perIeHUs
12.2 Oe3omacHON pabOThl C XUMHYECKUMH BEIIECTBAMHU, XUMHUYECKOU
' MOCYAOHU U 1a00paTOPHBIM 000PYI0BaHUEM
MpaBUJIaMH 0€30TaCHOTO OOpallleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B MOBCETHEBHOM JKU3HHU, MPABUIIAMH MOBEICHUS B LENSIX COEPEKEHUS
123 3I0POBbSI M OKpYXKAIOUIE MPHUPOAHOIN Cpelbl; MOHMMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha >KUBBIE OPraHU3MbBl OMPENeNEHHBIX
BEIIIECTB, CHOCOOOB YMEHBIIEHHUS W MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
13 Hannune mpakTH4ecKUX HaBBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CJIEAYIOIMIMX XUMHUECKUX IKCIIEPUMEHTOB:
131 U3yYeHHe U ONHUCaHue (PU3MUECKUX CBOUCTB BELIECTB; O3HAKOMIIEHUE

C (1)I/I3I/IHCCKI/IMI/I n XUMHWYCCKNMHU SABJICHUAMU, OIIBITHI,




WJUTIOCTPUPYIOIIME TPU3HAKU IIPOTEKAHNS XMMHUECKUX peakLuit

13.2

U3y4eHHe CIIOCO00B pa3/iesIeHUs cMecer

13.3

MOJIydEeHHE KHUCIOpPOJa M M3Yy4EHUE €ro CBOMCTB; IOJIydeHHE
BOJIOPOJIa U U3Yy4EHHE €r0 CBOMCTB; MOJIydEHHUE YTJIEKHCIOrO ra3a u

N3YUYCHHUEC €TO CBOﬁCTB; IMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJen

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(dbenondTanenHa) A OmMpeneTeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIEJI0YEn

13.6

HCCIEIOBAaHUE W  OIMCAaHUE CBOMCTB HEOPraHWYECKMX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOJICWUCTBHS KHCIOT C METaJIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH ¥ HEPACTBOPUMBIMHU
OCHOBAHUSIMH, COJISIMU; TIOJyYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJIHOTO MeTajla JIpyrMM W3  pacTBOpa  COJIU;
rccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATIOMHUHHUS W

LIUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a71a4 10 TeMaM: «OCHOBHBIC KJIaCcChI
HEOPraHMYECKHX COEIMHEHUIT»; «INEKTPOIUTHYECKAS
mucconuanusay; «BaxkHelmmne HeMeTalibl M HUX  COEOUHEHUN,

«Baxxnennne MeTalIbl M UX COCOAUHCHUA»

13.8

XUMUYECKUE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE IPU3HAKU
NPOTEKAHUS peaklii MOHHOrO OOMEHA; KaYeCTBCHHBIC PEaKIUU Ha
NPHUCYTCTBYIOIME B BOJHBIX PAacTBOPAaX HOHBI: XJIOPHUI-, OPOMHI-,
uonua-, cymbdar-, Qocdar-, kapboHaT-, CHIUKAT-AaHUOHBI,
THAPOKCUI-UOHBI, KATHOHBI aMMOHUS, MarHus, KaJbLHs, aJlFOMHHHS,

xkenesa (2+) u xenesa (3+), meau (2+), uHKA

14

YmMmenue:

14.1

MMPEACTABJIAAITE  PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/ILI U BBIABJATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCAJIbHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMU U NIPOLECCaAMU, IPOUCXOIAINIUMHA B MAKPO- U MUKPOMUPC,

OOBSCHATH IIPpUYNHBI MHOF006pa3I/I}I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BajieHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCIJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTeNIbHAs aTOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIApHasd macca. Maccosas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COEIMHEHNH

1.5

KomnuectBo BemectBa. Monb. Monsipaass Macca. MoJspHBI 00BEM Ta3oB.

BzanMocBs3s KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEIICCTBA

1.6

duzndecknue M XUMHYCCKHE SBIICHUS. XHUMUUYECKas peaknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUS MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuoanyueckas cucTeEMa XUMHYECKHUX JJIEMEHTOB

J.N. MenaeneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema XumMudeckux sneMeHToB J[.U.
MengneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICI TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX sjaep. M3otombl. DnekTpoHsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aTroMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl [[.1. MeHneneeBa

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kallvsa, KaJbIHA (paz[I/cha dTOMOB, OJICKTPOOTPHULATCIILHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) U HUX COCOUHECHUM B
COOTBETCTBHH C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEMEC H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOJ'ISIpHaSI) CBA3b.
aﬂeKTpOOTpI/IHaTCHLHO CTb XUMHWYCCKHUX OJICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAIIMYECKUX pEHIETOK (aTOMHas, HOHHAsg, MeTauIMdecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOW PEIIETKU U BUAA

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibsl U ux

COCAMHCHU. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHBIC) u
HecoJieoOpa3yrolliue; OCHOBAaHUM (LIENOYM W HEpPACTBOPUMbBIE OCHOBAaHUS);
KHCJIOT  (KUCIOpOACOJep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue M XHUMUYECKHE CBOMCTBA MPOCTBIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUS

4.3

dusnyueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, KaJlud, Marovud U KajibLWA, aJIIOMUHHA, KCEIIC3a. BHCKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

®U3NYECKME U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUW HEMETAIJIOB:

XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, AMMHAKA

4.5

dusnueckue W XUMHUYECKHE CBOMCTBA OKCHIOB HemetamioB: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). Ionydenue

OKCHIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiictBa okcunoB: MetawioB |A-IIIA rpymn, mmuka, memu(ll) u

xeresa(ll, 11). TlonydeHre OKCHIOB METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHMM M aM(pOTEpHBIX T'MIPOKCHIOB (Ha mpuMepe
TUAPOKCUAOB  aJIOMUHUS, JKene3za, uuHKa). [lomyyenue ocHOBaHuUd U

amM(pOTEePHBIX THIPOKCHUJIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ochopHOl, KpeMHUEBOH, yroibHOW. OcobObie
XUMHUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMuyeckue cBoicTBa cpeanux coeil. [lomyyenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOPOAA, KHUCIOPOAAd, daMMHUAKA,

YIJICKUCIIOIO ra3a B J'Ia60paT0pI/II/I

411

HOJ'Iy‘-IeHI/IC aMMMakKa, CCpHOI\/'I 1 a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. OGIJ_II/IC

CIIOCOOBI TMOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukanuss XuMHUYECKUX peakuuil M0 Pa3INyHbIM IpPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MCEHCHHIO CTEIICHEH OKHMCICHUS XMMHUYCCKHX IICMESHTOB

5.2

TennoBoit 3G GeKT XUMUYIECKON pEaKIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

1 QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXHMquCKHG YpaBHCHUA

5.3

OKHCANTENEHOBOCCTAHOBUTENbHBIE peakiuu. OKHCIUTENIN U BOCCTAaHOBHUTEIH.
IIponeccsl  OKMCIEHHMST M BOCCTAHOBJICHMA.  OJEKTPOHHBIM  OanaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pCakuuun

5.4

Teopust AIeKTPOTUTHYECKON nuccoruanuu. KaTHoHbI, aHMOHBI. DJIEKTPOJUTHI U

HEIIeKTPOoJUTHl. CUITbHBIC U clTa0bIe AIEKTPOJMTHI. CTENeHb TUCCOIAIuN

5.5

Peaknun monHOro oOmeHa. YCJIOBHS MPOTEKAHUS PEaKIMd MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpYKarolas cpeia

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4esloBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHUYECKHX pPEaKIUid B JIa0OpaTopuu H OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHYCCKHUX 0KOraX M OTPaBJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHHE OKpYyXaromied cpeabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MperOoTBPALICHHS
[Ipenenbras gomyctumas koHreHTpamus BemiectB (ITJK). Posp xumum B
pELIeHUH HKOJIOTMYECKUX TMpobieMm. YcuieHue mapHUKOBOro 3ddexra,

Paspymi€HUE 030HOBOI'0 CJI0OsA

6.3

[Ipumenenue cepsl, azora, Gocdopa, yriepoaa, KpeMHHs U UX COCAWHEHHN B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIUJIaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH MX coenHeHMH. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3allIUThI UX OT KOPPO3HUU

6.4

[IpupoHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MPHUPOJIHBIA Ta3, He(PTh),

MPOIYKTHI X TepepaboTKu (OEH3HH), UX POJb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHNYCCKUX BCHICCTBAX KaK O COCIUMHCHUAX
yriaepoaa (MeTaH, 9TaH, 3THUJICH, AaCTUJICH, 3TAHOJI, TJIMICPUH, YKCYCHaA KI/ICJ'IOTa).
[ToHsTHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6CJ'IKaX, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 1o opMynaM XUMHYECKHX COSAUHEHHH
7.2 Macchl (MaccoBOI) JI0JIM PaCTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XUMUYECKAM yPaBHEHUSIM
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