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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPECTaBICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe denaepalbHON paboyeil TporpaMmbl
BOCITUTAHUS U C YUYETOM KOHLEMIIUU MPEnofaBaHus Y4eOHOro mpeaMeTa « X uMHsH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIeW CTpaTeruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAIOMIMXCA CPEACTBAMU Y4YEOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENEIECHUE €ro IO KiaccaM M CTPYKTYpPUPOBAaHHE IO
pa3ienaM M TeMaMm IpPOrpamMMbl MO XUMHH, ONPENEISIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYy EMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
OCOOCHHOCTEH  OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH —IpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakKe TPeOOBaHMM K
pesynbpTaTamMm oO0y4eHHUs XUMUW Ha YPOBHE I1eJIeH M3yUeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEIbHOW JEATEIbHOCTU OOYYalolierocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHH CIYXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0OydJaromerocs, ero mpeacTaBICHUNH O MaTEPHAILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUPYEMbIC XHMHUEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPrud M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TI00aIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUs KYJBTYpPbl JUYHOCTH, €€ 001IeH U PyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  ydeOHOU  JesTeIhbHOCTH,
OKCIIEPUMEHTAILHBIX W HCCIICIOBATEIBCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeHUu(UKON HAaydHOrO0 MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yUJarOIIHUXCA.

JlaHHBIE HampaBjieHUsS B OOYYEHWU XHUMHH OOECIEUMBAIOTCS CIEIU(DUKON
COJICp)KaHUsl ~ y4yeOHOro  TpeaMeTa, KOTOpPBIH  SIBISETCS  IeIaroru4ecKu
alalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha ONPEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XHUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSITUU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPpaMMbI IO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
TIOHATHUM O XMMHUYECKOM 3JIEMEHTE M BEILIECTBE M CUCTEMbI IIOHATHI O XMMHUUYECKOM
peakiuu. OO0€ O3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI 110 MPHUHITUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX IPEIACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIAPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona J{. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XWUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TpencTaBieHUd 00 DICKTPOIUTHYCCKON IUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIHLHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBIONHSS (GYHKIUA OOBSICHEHUS ¥ TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXKXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJYyUYEHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIAIOIICH HAYyYHOW KapTUHBI MHpA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METOJIaM MO3HAaHUS B Hayke. M3ydeHne XMMHUM NOPOUCXOIHUT C NPHUBICUECHUEM
3HAHWW W3 paHee H3YUYCHHBIX YUeOHBIX MpeaMeToB: «OKpYKaroIUi MUPY,
«buonorus. 5—7 knacce» U «PuU3MKa. 7 KJIaccy.

[Ipy w3ydyeHMH XUMHUH TPOUCXOAUT (HOpMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JIESITETLHOCTH YEJIOBEKA U KakK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHUYECKHX
3HAHUNA — BaKHEUINX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TOJIOKECHHH,
JIOCTYIIHBIX 00OOIICHU MHPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



NpUOOIIEHNM K HAyYHBIM METOJaM T[IO3HAHWS TPU H3YYEHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (GOPMUPOBAHUH M PA3BUTUHU MO3HABATEILHBIX YMEHUN U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENIbHOW M y4eOHO-MCCIIEeI0BATEIhCKON
NeSATEIbHOCTH, OCBOCHMM NpaBUi 0€30MacHOro OOpallleHusi C BELIECTBAMH B
MOBCEHEBHOM KU3HU.

[Tpu u3yueHun XMMHHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BaKHOE
3HaYEHUE MPUOOPENH TaKHe MEIH, KaK:

— (opmupoBaHHe MHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM0OOpa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSITHIO PEIICHUM,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBUSAM KU3HU;

—  HaAmpaBJICHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
oOydJaronmxcsi K CaMOCTOATEILHON IMO3HABATEIBbHONW NEATEILHOCTH, HAyYHBIM
METO/aM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCiaoBHM, CTOCOOCTBYIOMUX MPUOOPETEHUIO 00YUYAIOIUMUCS
OTIbITa PA3HOOOPA3HOW MESITEIBHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINM), UMEIOMNUX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB ACSTEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHATIBHOW U  €CTECTBEHHO-HAyYHOU
TPaMOTHOCTH, B TOM YHCIE€ YMEHHH OOBSICHATH U OICHUBATH SIBJICHUS
OKPY’KaIOIIET0 MHPA, WCIOJB3Ysl 3HAHWUS WM OIBIT, MOJIYYEHHBIC TPU HU3YUYCHUU
XUMUHU, TPUMEHSATh MX TMpPU pPEIIeHHH MpoOJieM B MOBCEIHEBHOW XKU3HU U
TPYZIOBOM JESITEIIbHOCTH;

— ¢opmupoBaHue y OOy4YarOHIMXCS TIyMaHUCTHYECKUX OTHOIICHHH,
MOHUMAHUS IIEHHOCTH XUMUYECKUX 3HAHWM IS BBIPAOOTKH HSKOJOTHYECKU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH JESITEIBHOCTH B IIEISIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYXkKAIOLIEH TPUPOTHON CPEAbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHWI0O HAa OCHOBE YCBOEHHUS OOIIEUETIOBEUYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(rIIs M HampaBICHHOCTU JAbHEUIIETO
oOydeHwus.

OO1iee 4YMCIO 4YacoB, OTBEACHHBIX I HM3Y4YEHUS XHUMHM Ha YpPOBHE
OCHOBHOTO 00111er0o o0pazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJAEPKAHUE OBYUYEHUA

9 KIIACC

BeuiecTBo M XUMHYECKasl peaKkus

[Iepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB IMEPBBIX TPEX IEPUOAOB, KaIHs, KaJIbIUsI M HX
COCIMHEHMM B COOTBETCTBUM C IIOJIOKEHUEM JJeMEHTOB B Ilepmonnueckon
CUCTEME U CTPOECHUEM UX aTOMOB.

CrpoeHue BelleCcTBAa: BHUJAbBl XWMHYECKOW CBA3U. THIIBI KPUCTAITIMYECKUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKU U
BUJIa XMMUYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE
CBOWMCTBA BEUIECTB, OTHOCSAIIMXCS K Pa3IM4YHBIM KJIACCAM HEOPraHUYECKUX
COEIUHEHNN, TEHETUYECKas CBSI3b HEOPTAaHUYECKUX BELIECTB.

Knaccudukanus XuMHUeCKUX peakiyil Mo pa3IuuHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKLUU BEIIECTB, M0 TEIIOBOMY 3(¢eKTy, 1O
U3MEHEHUIO CTENEHEH OKHUCIEHUS XMMUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUECKUE PEAKLIUU, TEPMOXUMUYECKHE
YPaBHEHUS.

[Tonsitue o ckopoctn xumuueckoi peakuuu. [lonsiTue 00 0OpaTUMBIX U
HEOOpaTUMbIX XMUMHUYECKUX peakiusax. [IoHATHE O rOMOr€HHBIX M IeTepOTreHHBIX
peakumsx. [lonsatue o karanuse. [lonsaTue o xumuyeckoM paBHoBecuu. DakToOpHI,
BIUSIOIINE HAa CKOPOCTh XHMHUYECKOW PEAaKIMH M IO0JOKEHUE XUMHUYECKOTO

paBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKIMM,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  peakIuu. CocraBneHue  ypaBHEHUU

OKHCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIUMM C  HCIOJB30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMHU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKon cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U C1A0bIE SJIEKTPOJIUTHI.

Peakiuu noHHoro ooMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoilcTBa KHUCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUNA 00 IICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIE peakiii Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM peaKIuu



OT BO3JCHCTBUS pa3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOIHOCTH
pacTBOPOB BEILECTB, MPOLECCAa JUCCOLMALMM KHUCIOT, IIEIOYEeH U COJIed
(BO3MOXXHO  HCHOJB30BAHME BUJEO MAaTEPHAJIOB), IPOBEJCHHE  OIbITOB,
WUIIOCTPUPYIOUIUX ~ NPU3HAKM  NPOTEKAHWS  peakuuidi HOHHOro  oOMeHa
(oOpazoBaHue ocajaka, BbIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ OPUMEPBI  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pPEaAKIUN
(ropeHue, peaklMK pas3yIoKEHHUs, COCIMHEHHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
DKCHEPUMEHTAJIBHBIX 3a/1a4.

HeMmeTaJyibl 1 MX COeIMHEHUS

OOmast xapakTepucTuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3NUecKue CBONCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMMHYECKHE CBOWCTBA Ha MPUMEPE  XJopa
(B3aUMOJIEHCTBHE C METaUlaMU, HEMeTa/llaMH, [Ieso4amu). XJIOpPOBOAOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMEHeHue. JleiicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHelmme XJIOpuapl U HUX
HaXOXKJEHUE B IPUPOJIE.

O6mas xapakrtepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (pU3MYeCcCKrue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOJa U CEpbl. AJUIOTPOIHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XUMHUYeCcKue CBOMCTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3MUECKUe U
XUMHYECKHE CBOMCTBA. OKCUIBI CEpbl KAK MPEACTABUTENMN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (Qu3MUeCKue W XUMHYECKHE CBOWMCTBa (00IIME Kak
NpEeACTaBUTENS Kijacca KHUCIOT U crnenuduyeckue). XHUMHUYECKUE pEeaklUu,
JeKalge B OCHOBE IPOMBIIUIEHHOTO CHOC00a MOJIYYEHHsS] CEpHOM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsI pEAaKIUs Ha
cynbbar-uoH. HaxoxnaeHue cepbl U €€ COCIUHEHUN B MpUpPOAC. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIeW cpeabl COCNUMHEHHUSIMU cepbl (KUCIOTHBIE TOXKIIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPEeA0TBPAIICHHUS.

OOmas xapakrepucTuka 37eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUSA
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacnpOCTPAHEHHE B MPUPO/IE,
dbusnueckue u xumMrueckue cBoictra. KpyroBopor a3ora B npupojie. AMMHAK, €ro
bu3nUeckue 1 XuMUYECKHUe CBOMCTBA, MOJydeHue u npuMeHeHue. Conu aMMOHUS,
uX pU3NYECKUEe U XUMHUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasi KHCIIOTa, €€ MoJyueHue, (PU3nueckue M XUMHUYECKUE
CBOMCTBa (00IIME Kak MpEACTAaBUTENsl Kiacca KUCIOT M CcHelupUYEcKue).
Hcnonp30BaHWEe HUTPATOB M COJIEM aMMOHHMS B KauyeCTBE MHUHEPaIbHBIX
yao0peHuil. XMMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEeH cpeibl COSAMHEHUSAMH a30Ta
(KUCTIOTHBIE NOXKAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJ0EMOB). Docdop,



amoTpornueie Moaupukamuu ¢Gocdopa, (u3MUECKUe U XMMHUYECKHE CBOWCTBA.
Oxcun dhocdhopa (V) u dbochopras kuciora, GU3NIECKHUE U XUMUIECKUE CBOMCTBRA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX y100pEHUIA.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapakKTEepHbIE  CTENEHW  OKHUCJICHUA.  YIJIEPOH,  aUIOTPOIHBIE
MoAM(UKAIIMK, PACIpPOCTpaHEHUE B TpHUpoAe, (PHU3NYECKHe U XUMUYECKUC
cBoricTtBa. Ancopouus. Kpyrosopot yriaepona B mpuponae. OKCUIBI yriiepoaa, ux
duznyeckne W XUMHYECKHE CBOWCTBA, JCWCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJly4YeHHE W TMPUMEHEHHE. DKOJOTHYECKHE TPOOJIEMbI, CBS3aHHBIE C OKCHUIAOM
yriepoaa (IV), rumore3za riao0aJbHOTO TMOTEIJICHUS] KIWMaTa, apHUKOBBIM
b dexT. YronpHas KUcIoTa U €€ COH, uX (PU3NIECKUE U XUMUYECKHUE CBOMCTBA,
noyiydyeHue W mnpuMeHeHue. KaudecTBeHHas peakinuss Ha KapOOHAT-HOHBI.
Hcronp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIINICHHOCTH M CEILCKOM
XO3SIUCTBE.

[TepBoHavaIbHBIE TOHATHS 00 OPTaHUYECKHUX BEIIECTBaX KaK O COCTMHEHUSIX
yriepoja (MeTaH, 3TaH, TUJICH, alleTHUJICH, STAHOJI, TJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, He)PTH),
MPOAYKThI WX MepepaboTku (OCH3WH), WX POJb B OBITY U MPOMBIILICHHOCTH.
[TonsiTe 0 OMOIOTUYECKH BaXKHBIX BEIIECTBAX: XKHUpax, OeIKax, yrieBogax — U UX
poli B OJKM3HH UeJOBeKa. MaTepualbHOE €IWHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusuueckne u XUMHYECKHE CBOWCTBA, TMOJIY4YEHHE U
npumenenne. CoenuHeHUs KpeMHUs B mpupoge. OOmme mpeactaBieHus 00
okcuzae kpemuus (IV) u kpemHueBoit kucnote. CUIUKATBI, UX HCIOJIH30BAaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHEWIIe CTPOUTENbHBIE MaTEepPHaNbl: KEPaMHKA,
CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobraeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3I[0OB HEOPTAHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIMN HA XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKE (PU3NUECKHE W XHUMHYECKHE CBONCTBA
raJlorTeHOB M WX COCJAMHECHUN (BO3MOXKHO HCIOJB30BAaHUE BHICOMATEPHAIIOB),
O3HAaKOMJICHHE C oOpasllaMu XJIOpUIOB (TAJOTCHHOB), O3HAKOMJICHHE C
oOpazuamMu ceppl W €€  COCAMHEHUSMU  (BO3MOXKHO  HCIIOJIb30BAHHE
BUJICOMATEpHAIIOB), HaOIIOICHHE TIpoliecca OOYTIIMBAaHUS caxapa IO JAeWCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, HW3YYECHHE XUMHYECKHX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBEJICHHE KaueCTBEHHON peaKIuy Ha CyJibdar-
WOH W HaOImoJeHNe MpU3HaKa €€ MpPOTEKaHWs, O3HAKOMJICHHE C (DHU3HMUECKUMHU
cBoiicTBamu azota, (ochopa M uX coeguHEHUN (BO3MOKHO HCIIOIH30BAHUE



BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ymoOpeHuil, moaydeHue,
coOupaHue, paclo3HaBaHWE W M3YYEHHUE CBOMCTB aMMHaKa, IPOBEJCHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (PocdaT-noH U M3ydYeHHE MPU3HAKOB
MX MPOTEKaHMs, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C ME/IbIO
(BO3MOKHO HCIIOJIb30BaHHEC BUJICOMATEPUAIIOB), M3y4YCHUE MoJieaeHn
KPUCTAJUIMUECKUX PEmETOK anmasa, Tpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJyYeHUE, COOMpaHue, paclo3HaBaHUE U W3YUYCHHE
CBOMCTB YIJIEKHCJIOTO Trasa, MPOBEJCHHE KAYECTBEHHBIX PEaKklMil Ha KapOOHAT U
CWJIUKAT-UOHbl M W3YyYEHUE TMPU3HAKOB UX TMPOTECKAHHS, O3HAKOMJIEHUE C
MPOAYKIMEN CHJIMKATHOM NPOMBINUIEHHOCTH, PEIIEHUE 3SKCIEPUMEHTAIbHBIX
3a7a4 1o Teme «Bakaelnirme HeMeTaUIbl M UX COSTUHEHU .

MeTaJJIbl M UX COeAMHEHHUS

OO6m1as XxapakTepuCTUKa XUMMHUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHHUH
ux nonoxenus B llepmommyeckon cucreMe XuUMUYecKux dyemeHToB /J[. U.
MengneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Merauyeckasi CBsA3b U
METAJUIMYECKas ~ KpUCTa/UIMUecKas  peme€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpspKeHUN MeTaioB. du3znueckne U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CIocoObl TOdMydeHHs MeTauioB. [IOHSATHE O KOPpPO3MHM METalIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CrmyaBbl (CTanb, YyTyH, TIOPATIOMUHUM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamabl: nonoxeHue B Ilepuognueckoil cucTeMe XMMHYECKUX
sanemenToB . 1. MenpaeneeBa, CTpOCHHE MX AaTOMOB, HaXOXKJIEHUE B IPHUPOJE.
dusznyeckue U XMMHUUYECKHEe CBOMCTBA (Ha mpuMepe HaTpus U Kaiaus). OKCUIbl U
TUIPOKCUABI HaTpus W Kanud. lIpuMeHeHne 1mEeno4YHbIX METANIOB M UX
COCJIMHCHUU.

[llenmoyHO3eMeNbHBIE METAJIbl MarHui W KajJbLlUi: IIOJIOXKEHHE B
[Tepuognueckon cucreMe xumudeckux sneMmeHToB Jl. M. MennaeneeBa, crpoeHue
VX aTOMOB, HaxX0XJeHUE B Ipupoae. PU3ndecKne 1 XUMHYECKHE CBOMCTBA MArHus
U Kanblus. Baxuelive coequHEHUS Kalblus (OKCHUH, THUIPOKCUI, COJIH).
XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

AJTIOMUHUN: TI0J103keHKE B [leproiniecKkoil CucTeMe XUMHUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3uueckue u
XUMHYECKHE CBOICTBa amOMUHUA. AMGPOTEpHBIE CBOICTBA OKCHIA U THAPOKCUAA
aJIIOMUHMS.

Kenezo: nonoxenue B [lepuoanueckoi cucteMe XUuMHUYECKUX dJIEMEHTOB [l.
. MengeneeBa, CTpOEHHE aTOMa, HaXOXKJIeHUE B mpupoac. Pu3nmyeckue Hu
XUMHUYECKHE CBOMCTBA xkese3a. OKCUIbI, TUAPOKCH bl U conu xxenesa (I1) u xenesa
(IIT), nx cocra, CBOICTBA U MOJTYyYECHHUE.



Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C o00pa3llaMl METauIoB U CIUIaBOB, HMX (HU3HUUECKUMU
CBOICTBaMH, H3yu€HHE  PE3yJbTaTOB KOPPO3UH  METAIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOECHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJIbIUS U HATpUsl C BOJOM (BO3MOXKHO MCIOJIb30BaHUE BHUAEOMATEPUATIOB),
UCCJIEIOBAaHUE CBOICTB KECTKOM BOJBI, MpoOIlecca TOPEHHs Keie3a B KHUCIOpPOJe
(BOBMOXKHO  HKCIIOJIb30BAHHWE  BUJCOMATEpPHANIOB), MPHU3HAKOB  IPOTEKAHUS
KauyeCTBEHHBIX PEAKIMi Ha MOHBI: MarHUs, KaJbIUs, allOMAHUS, [IMHKA, JKele3a
(IT) u xxenesza (I11), mequ (11), HabnroAEHNE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS
IUIaMEHU HWOHAMHU HaTpusl, Kajdusd W KajdblUus (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), UCCIIeI0BaHUE aM(pOTEPHBIX CBOMCTB TUAPOKCUAA ATFOMUHUS
¥ THAPOKCHU/IA IIUHKA, PEIIeHNEe dKCTIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «Baxkueiimme
METAJIJIBI ¥ X COCTUHEHUSD).

XuUMHUSA U OKPYKAOLIas cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
UCIIOJIb30BaHUE BEILIECTB M XMMHUYECKHX peakuuid B ObiTy. [lepBas momoiup mpu
XUMHYECKHUX 0KOTax U OTPABICHUSIX.

XHUMHUECKOE 3arps3HEHUE OKpyX aroleid cpeabl (mpeaeiabHas AOMycTUMas
KOHLIeHTpanus BeuecTs, aanee — [1JIK). Ponb xuMuu B perieHun 3KoJ0ruuecKux
pooJieM.

Xumuueckuii IKCnepumenm:

u3yuyeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepualbl).

Mescnpeomemmunie ceasu

Peanuzanusi MeXnpenIMeTHBIX CBsI3eH NMpU HM3YyYEHUM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHSATUH, TaK U MOHATUH, SBJSIOIIMUXCS CUCTEMHBIMU JJISI OTACNIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE TMOHATHSA: HAY4YHBIA (DAKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluusg, NEPUOAUYHOCTb, HAOIIOIEHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

®duzuka: Marepusi, aToMm, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIbI, PaJHMOAaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsii, MPOBOJIHUKH,
NOJyIPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, Tel0, OO0BEM,
arperaTHO€ COCTOSTHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKas
peméTKa, CruiaBbl, (PU3MYECKUE BEJIMYMHBI, €IUHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHIIE.



buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yI0OpeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIIHLHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
TMI0JIC3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOy4YEeHHs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIMTATEIIbHOU JEATEIBHOCTA B COOTBETCTBUM € TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUjIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YyYarOINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHUEHTAUH W
paCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOT'O OTHOILIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U Hay4YHOMY HAcCJEIHI0, MOHMMaHUS 3HAYEHHUS XWMHYECKOW HAayKH B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BJIAIETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpPONCTBE MHUpa U O0IIECTBA;

2) rpaskaIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
NOJIE3HOH,  y4eOHOMCCIIEOBATENbCKOM, TBOPYECKOM M Jpyrux  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM MAESITENbHOCTH MpH
BBIMIOJIHEHUH Y4E€OHBIX, IO3HABATEIbHBIX 3aja4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpOLIECCE OTOM Yy4eOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEIECHWE M TMOCTYIKH CBOMX TOBapulllel C NO3ULUHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI OCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTAaBIAIOIINE
OCHOBY ISl IOHUMAaHMs CYIIHOCTH Hay4HOH KapTUHBI MUpa, IpEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOABI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIUMBIE [UIsl OOBSICHEHHs HAOJIIOJIa€MBbIX NPOLECCOB U SIBJICHUM,
MO3HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C y4eOHBIMM TEKCTaMH, CIPAaBOYHOMN



JUTEPATYpPOH, JOCTYMHBIMA TEXHHUYECKHUMHU CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHIO U TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa3oBaHUIO, MPOEKTHOM W  HUCCIEeI0BATEIbCKOU
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHSA OOy4YeHHUsS B
JIaTbHEHIIEM;

4) popMupoBaHuS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3[0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUIA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOJUMOCTH COOJIIOJIEHUSI TpaBuil O€30MacHOCTH TMpH  OOpallleHuu ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPaKTUUYECKOMY M3yUEHUIO Tpodeccuil u Tpylia pa3iuyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TPYAOBOW NEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS MNPEAMETHBIX 3HAHUA TIO0 XHMMHH, OCO3HAHHBIA BBIOOD
WH/IMBHUIYAIbHON TPACKTOPUU MPOJOJKEHHS 00pa30BaHusl C YUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON MpodeccCuoHaIbHON IeITEIHPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJallTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKH 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
¢u3nYeCKOMY M TICUXHYECKOMY 3/0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJ 6€30MMACHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyalUsX,
YIPOXKAIOIIMX 340POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4YaeMble MPU WU3YUYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEed IPUPOIHON CPENOU, I ITOBBILICHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYpbl, OCO3HaHHS TJ00AJIbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTeH MX pPEeUIeHHs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBIILICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATbBI

B cocraBe wMmeTanpeaqMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYMMBbIC IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
IOPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha



OCHOBE 3HAaHUU M3 ATHX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHON
HAyYHOW KapTHUHE MUPA, U YHUBEPCAIbHbBIC YUCOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO M OCYILECTBICHUIO YueOHOU
NEeSATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSl MCHOJB30BaTh NPHUEMBI JIOTMUECKOTO MBIIUIEHUS MNpPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
IPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OT/IEIbHBIX ()AaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH [JIs1 KIACCH(PUKAINK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHaBJIMBATh TMPUUYUHHO-CIICACTBEHHbIE CBA3UM MEXIY OOBEKTaMH H3y4EHUS,
CTPOUTH JIOTUUECKHUE PACCYXKIEHUSI (MHIYKTUBHbBIE, JE€AYKTUBHBIE, IO aHAJIIOTHH),
JI€TIaTh BBIBOJIBI U 3aKIIOUCHHS;

YMEHHE TMPUMEHSATH B TMPOIECCEe TMO3HAHUS TOHATUS (NPEIMETHbIE U
METanpeIMETHBIEC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIU, UCIIOJIb3yEMBIE B XUMUU,
peo0pa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUHU MOJIEIbHbIE MPEACTABICHUS —
XUMUYECKUA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmysia U YypaBHEHHUE
XUMHUYECKON PEaKIMK — MPU PelIeHuH yueOHO-TI03HaBaTeNIbHbIX 3a]a4, ¢ y4ETOM
ATUX MOJIEIBHBIX MPEICTABICHUI BBISIBISATh U XapaKTEpHU30BaTh CYIIECTBEHHbIC
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHM,
BBISIBJISATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

ba3oBble uccieaoBarebCKue 1eMCTBUA:

YMEHHUE HCIIOIb30BAaTh MOCTABJICHHBIE BOIPOCHl B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KayeCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX CYKJICHMUIA;

IpUOOPETEHUE ONbITA IO IUIAHUPOBAHUIO, OPraHU3alid WU IPOBEIACHHIO
YUYEHUUYECKMX JKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIFHO MPOTHO3UPOBATh €r0 pe3ysbTaT, (OpMyIupoBaTh 00OOLIECHUS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIIATh OTUET
0 MpojieNIaHHOM padoTe.

Pabora ¢ nunopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATHh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3IMYHBIX BUJIOB U (hOPM MPENICTABICHUS, MTOJIYyYaEMYIO U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYyJISIpHAs ~ JUTeparypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJWMBIX IS BBITOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO TUIIA, MPUOOPETEHHUE OIbITa B
o0jacT  WCHOJB30BaHUS MHGPOPMAIMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTHA,
OBJIaJICHUE KYJIbTYpO aKTUBHOTO MCIIOJIB30BAHUS PA3TTUYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIEHYIO ()OpMY MpeICTaBIeHUS HHHOPMAITUHN U
WUTIOCTPUPOBATh peIIaeMble 3a/Jayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu opmamMu rpadyKu U UX KOMOWHALIMSIMU;

yMEHHE WCIIOJIb30BaTh U AaHAIM3MPOBaTh B IIpolecce Y4eOHOW W
UCCIICIOBATENILCKON NIeATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSHUE OKPY’KAIOLIEH NPUPOIHON
CpPEIBl.

KoMMyHHKATHBHBIE YHHBePCAJIbHbIE YUeOHbI€e TeiiCTBUS:

YMEHHS 3aJlaBaTh BOIPOCHI (B XoJe Juanora W (WIM) OUCKYCCHH) TIO
CyLIeCTBY  0OcCyXzaeMoil  TeMbl, (OPMYyJIHpPOBaTb CBOM  MPEHJIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPENCTaBIsATh  TOJYYCHHBIC  pe3yJbTaThl  IMO3HABATEIILHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh IPE3CHTAINIO
PE3YJIBTATOB BBHITIOJHEHHS] XMMHUYECKOTO SKCIEpUMEHTa (71ab0paTOpHOTO OMbITa,
JabopaTopHO# pabOTHI MO MCCIECTOBAHNIO CBOMCTB BEIMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABATEIILHON M HWCCIEIOBATENBLCKONH  NIEATEIBHOCTH TPU  PEHICHUH
BO3HUKAIOIIMUX TPOOJeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB W COTIACOBAHUS
no3uIii (00CykIeHus, 0OMEH MHEHHSIMH, «MO3TOBBIC IITYpMBbD», KOOPAUHALIUS
COBMECTHBIX JCHCTBHI, OINpeAeNeHue KpUTEPHUEB [0 OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryJiiTUBHbIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBHUS:

YMEHHE CaMOCTOSATEIBHO ONPEICNATh IENH IeSTEIBHOCTH, IJIaHHPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(HEeKTUBHBIE CIIOCOOBI PEIICHUsI YUeOHbIX U
MO3HABATEJIbHBIX 3aJlad, CaMOCTOSITEJIbHO COCTaBISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUA C Y4YETOM
MIOJTyYeHHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX U PEAKITUSIX,
OIICHMBATh COOTBETCTBUE TMOJYUYEHHOTO pe3yJjbTaTa 3asBICHHOW IIEIH, YMCHHE
WCITOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIIOBUU 3aJIaHUN.

IMPEAMETHBIE PE3YJ/IBTATDBI

B coctaBe mnpeaMeTHBIX pe3yNbTATOB IO OCBOEHHUIO 00SA3aTENBLHOTO
COJIep’KaHusl, YCTAHOBIICHHOTO JaHHOW (enepanbHO padouell HporpaMMmoi,
BBIJIEJISIIOT: OCBOEHHBIE OOYYaIOLUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JNEUCTBUN, crHenupuIecKkue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0 HOBOIO 3HAaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAITUSIX.

K xoHIy oOydenus B 9 kjiacce npeMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHUI:

e PpACKpBIBATH CMBICII OCHOBHBIX XHMHUYECKHX MOHATHI: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJI0KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A ekt
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS HUCCOLMAIMS, PEAKIUA HOHHOTO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U
HEOOpaTUMBbIE PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTENb,  OKHUCICHHE M  BOCCTAaHOBIICHHUE,
aIIIOTpONUs, aM(pOTEPHOCTh, XUMUYECKasi CBs3b (KOBAJICHTHAs, WOHHAs,
METAJIMYECKas), KpPUCTAIMYECKass peleTka, KOppo3us METaJUIOB,
CILJIaBbl, CKOPOCTb XUMHYECKON peaklHH, MNpeeIbHO JOMyCcCTUMas
xoHueHTpaus [1/IK Bemecrsa;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITH 3TU TTOHATHUS MPU OMKUCAHUU BEILIECTB U UX MPEBPAIICHUN;

e HCIOJBh30BaTh XHUMHUYECKYI) CHUMBOJHUKY ISl COCTaBiCHHUS (Hopmyl
BELIECCTB U YPAaBHEHUN XMMUUYECKUX PEAKLINM;

e OIpPEIEATh BAJEHTHOCTh U CTENEHb OKUCICHUS XUMUUYECKUX JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTABA, IMPUHAMIEKHOCTh BEHIECTB K
onpeAenéHHOMY KJIacCy COEIMHEHU 1Mo ¢GopMysaM, BHJI XUMUYECKOU
CBSI3U (KOBAJICHTHAsl, WOHHAsl, METAJUIMYECKasi)) B HEOPraHUYECKUX
COEIMHEHMSIX, 3apsj MOHA M0 XUMHUYECKOU (opmyJie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUN, TUI KPUCTAITUYECKOU
PEHIETKN KOHKPETHOTO BEIECTBA;

e packpbiBaTh cMmbIci Ilepuonnueckoro 3akonHa JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OINKUCHhIBAaTh U XapaKTEPU30BATh
Tabnuunyio (opmy Ilepuoanyeckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJlaBHas mnoarpynna (A-rpymnma)y M «1mobouyHas
noarpynma (b-rpynma)», manbie u OOJbIIME MEPUOIBl, COOTHOCUTH
0003HaUCHUS, KOTOpHIE WMEIOTCS B TMEPUOJAMYECKON Tabiuie, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOEHMUSI  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB MW 3aps] sjpa, OOIIee YHUCIO JJICKTPOHOB U
pacmpenieieHie HMX 0 JJICKTPOHHBIM  CJI0SIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCIUHEHUHN B



npeaesiax MaJbIX MEePUOJI0B U TJIABHBIX MOATPYIIT C YIETOM CTPOSHUS X
aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHYECKHE Peakuy (M0 YUCIy M COCTaBy YYaCTBYIOUIMX B PEAKIUH
BEIIECTB, MO0 TEIUIOBOMY 3P PEKTy, M0 M3MEHECHUIO CTETICHEW OKUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEHUPUISCKUE XHUMHYECCKUE
CBOMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, TMOATBEPXKAAsl OIHCAHHE
IpUMepaMu MOJIEKYJISIPHBIX W HWOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIIN;

COCTaBJISTh YPAaBHEHUSI DJCKTPOJMTUYECKOW JIUCCOLUANMHA  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO
oOMeHa, YypaBHEHHsI peakluuid, MOATBEP)KIAOIIMX CYIICCTBOBAHHE
TeHETUYCCKOM CBSI3U MEK/Iy BEIIECTBAMH PA3INYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKkiui;
MIPOTHO3WPOBATh CBOMCTBA BEMIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX TMPEBpAIICHUN B pPa3IUYHBIX
yCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacCChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (opmyIie
COEIMHEHMS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKOW PEaKIN;

coONrofaTh  MpaBWiIa  TOJNB30BAHHMSI ~ XUMHUYECKOW  TMOCYIOM |
7ab60paTOpHBIM  00OpYJOBaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSIMH TIO BBITIOJIHCHUIO
7a00paTOPHBIX XHUMHYECKHUX OIBITOB TIO TOJYYCHHUIO W COOUPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIEKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIMH, TOJATBEPKTAIONINE  KAYeCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUS-,
uonua-, kapbonar-, Qocdar-, cunmukar-, cyiab(ar-, THIPOKCH]I-UOHBI,
KaTHOHBl AMMOHUSI M MOHBI W3YYCHHBIX METAIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpaxX HEOPTaHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEATEIbHOCTH — aHAIH3
U CHHTE3, CpaBHCHHE, OOOOIICHNE, CHCTEMATHU3aIIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€M — JJIi U3YYCHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIMi, €CTeCTBEHHO-HAyYHbIE METOAbl IMO3HAHUS —
HaOOIeHNe, M3MEPEeHHe, MOJCITUPOBAaHUE, IKCIEPUMEHT (peanbHbId U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC
KounyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unpposbIe
Ne ni/mn P Kontpoabnbie  IIpakTnueckue (mupp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. BemecTBo 1 XUMHYeCKHE peaKIUun
L1 [ToBTOpenue u yrirybneHue 3HaHUH 5 1 bubmmoreka [IOK
’ OCHOBHBIX pa3JieJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [HOK
' peakuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTHYECKAS AUCCOIALIMSL. 2 1 1 bubanorexka [HOK
’ XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJIBI M UX CO€ITHHEHUS
21 OO01mast xapaKTepruCcTUKa XUMUIECKUX 4 1 bubmmoreka [JOK
' sneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mast xapaKTepruCcTUKa XUMUIECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [OK
' PYTHIRL- 2P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61mas xapakTepucTUKa XUMUYECKUX
2.3 anemMeHToB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' PYTHIBL. ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepucTUKa XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 buommorexa HOK
. o by ] pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COECAMHEHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro no pazneny

25

Pa3gen 3. MeTaJlJIbI M BX COeTUHEHU S

. bubmuorexa [JOK
3.1 Obmpme cBoidcTEa METaLIOB 4 https://m.edsoo.ru/7f41a636
3.2 Bakueiime MeTauIbl U UX COEIUHEHUS 16 bubmorexa LIOK
https://m.edsoo.ru/7f41a636
Nroro no pazgeny 20
Pa3znen 4. Xumus u oxkpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepuaibl B )KU3HHU YEJIOBEKA 3 bubmorexa LIOK
) Hl p https://m.edsoo.ru/7f41a636
Nroro no pazgeny 3
PesepBHOE BpeMs 3 buGnnorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 68



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

9 KIIACC
KounyecTBo 4acos DJIeKTPOHHbIE
Ne undgposbie
Tema ypoxka Kontpoabnbie I[IpakTHyeckne
n/n Bcero oOpa3oBaTe/ibHbIEC
padoThI padoTshI
pecypchl
[Tepuonuueckuii 3akoH. [lepuonuueckas
1 cucTeMa XMMUYECKUX 3jieMeHToB [1. 1 1 bubmmorexa [TOK
T https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
2 XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX 1 bubmorexa HOK
p P https://m.edsoo.ru/00adb6b6
MEepPHOJIOB
3 Krnaccudukanus 1 HOMEHKIIaTypa 1 bubmmoreka [JOK
HEOPTaHUYECKHX BEIIECTB https://m.edsoo.ru/00adb7¢2
4 Bubl XUMUUECKOW CBS3U U THIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX Pa3felioB Kypca 8 Kiacca»
6 Krnaccudukanus XuMH4eCKUX peakiuii mo 1 bubmmoreka [JOK
pa3TUYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbeb0
IToHsATHE O CKOPOCTU XUMHUYECKOM pPEaKIUU.
7 [ToHsITHE O TOMOTEHHBIX U TE€TEPOTEHHBIX 1 bubmorexa HOK
P https://m.edsoo.ru/00adbe9a
peakusax
[TonsiTHE 0 XMMHYECKOM PaBHOBECHH.
bu6mmoreka [IOK
8 @akTOpHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKON PCaKMU U IMOJIOKCHUC

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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XUMHYCCKOT'O paBHOBECUSA

9 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopust 3MEKTPONUTHUECKON TUCCOLUALINN. bubmmoreka [JOK
CuiibHBIE U CITa0bIe SJIEKTPOTUTHI https://m.edsoo.ru/00adcd68

11 HNouHble ypaBHEHUS peaKknid bubmorexa [TOK

https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KUCIOT U OCHOBAaHUH
12 B CBETE MPEJCTaBICHUN 00 buGnnorexa LIOK
5 https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON JUCCOIHAITIHI
XUMUYECKHE CBOMCTBA COJICH B CBETE
13 MPEJCTaBICHUN 00 3IEKTPOIUTHIECKOM buommorexa LHOK
https://m.edsoo.ru/00add8b2
T CCOLMAIIAN
14 [TonsiTHe 0 ruapOIN3€E coen bubmmorera LIOK
https://m.edsoo.ru/00add9d4
. bubmuorexa [JOK

15 O06o001IeHre U CUCTEMAaTU3aIks 3HAHUH https:/m.cdsoo.ru/00addd 1 2

16 [TpakTuyeckas padora Ne 1. «Perenune bubmmoreka [IOK
JKCIIEPUMEHTAJIBHBIX 3a1aWD) https://m.edsoo.ru/00addbfa
Kontponbnas padota No2 o teme

17 «INEKTPOJIUTUYECKAS TUCCOLIAALIUSL. bubmmorera IOK

https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKLIUU B PACTBOPAX»

18 OO11ast xapaKTepUCTHKa raJIOr€HOB. bubmmoreka [JOK
XHWMHUYECKUE CBOMCTBA HA MMPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XaopoBogopona. CoasgHas KUCIIOTa,

19 XI/IME‘-IGCII([I/IE CiOﬁCTBa, MOJy4YEHUE, bubmorexa [IOK

https://m.edsoo.ru/00ade104
MIPUMEHCHHE
20 [TpakTuyeckas pabora Ne 2 o Teme bubmmoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
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«Ilomy4deHue CONTHON KUCIOTHI, U3yYeHUE €€

https://m.edsoo.ru/00ade348

CBOMCTB»
Brruucnenust no ypaBHEHUSIM XUMUUYECKUX
21 €aKIUil, eCIIU OJUH U3 pPearcHTOB JIaH B bubmmnorexa LIOK
P ’ P https://m.edsoo.ru/00ade488
n30bITKE
” OO6mrast XxapakTeprucTrKa 3JIeMEeHTOB VIA- bubanorexa HOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUU CEPHI.
23 Haxoxz[eHHe CephI H(l)eé COG,I[I/IHGII)-II/II\/II B buGnnorexa LIOK
p l https://m.edsoo.ru/00ade64a
npupoae. XMMHUYECKHE CBONCTBA CEpBI
24 CepoBogopo, ctpoeHne, Gu3ndecKue u bubmmoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
)5 Oxcwuapl cepbl. CepHast KHCIIOTa, GU3HIESCKUE bubnnorexa [HOK
1 XMMHYECKHE CBOMCTBA, IPUMEHECHUE https://m.edsoo.ru/00adea28
XUMUYeCcKHe peakliny, Jiexallue B OCHOBE
26 MIPOMBIIIJIEHHOTO CIIOCO0a MOIy4YeHHUsI bubmmoreka [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolllen cpelibl COeTUHEHUSIMHU CEPbI
7 Brraucienue MaccoBoit 101 BeIXO/a bubmuorexa [JOK
MPOJIYKTa PEAKIINU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa JIeMeHTOB VA-
28 rpynmsl. A30T, pacIpoCTpaHEHUE B IIPUPOJIE bubmnorexa IOK
Py ' » pactipoctp . PHpOAE, https://m.edsoo.ru/00adeeca6
(du3nUecKre U XUMUYECKUE CBOKCTBA
79 AMMHaK, ero GU3NIECKUe U XUMUYECKUE bubanorexa HOK
CBOKCTBA, NIOJIyYEHHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTrueckas padota Ne 3 o Teme
Bbu6nuoreka [JOK
30 «ITomyueHne ammuaka, U3y4eHue ero

CBOICTBY»

https://m.edsoo.ru/00adf180



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

A3OTHas KUCIOTa, e€ pusnueckue u

Bbu6nuoreka [JOK

31
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHre HUTPATOB U COJIEH aMMOHUS
0 B KaU€CTBE MUHEPATHHBIX YIAOOPECHUH. bubnnorexa [HOK
XUMHYECKOE 3arps3HEHUE OKPYKAIOLICH https://m.edsoo.ru/00adf518
Cpelibl COEIMHEHUSIMU a30Ta
®dochop. Oxcun pochopa (V) u dochopnas
33 KHCJIO0Ta, (PU3NYECKHE U XUMUYECKUE bubnmorexa LHOK
L https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYCHHUE
Hcnons3zoBanne GocdaToB B Ka4ecTBE
. bu6mmoreka [IOK
34 MUHEpaIbHBIX yA0OpeHUH. 3arpsi3HeHNE
N https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
15 Yrnepoa, pacnpocTpaHEHUE B IPUPOJIE, bubmmoreka [JOK
(bU3MYecCKre 1 XUMUYECKHIE CBOMCTBA https://m.edsoo.ru/00adfd9¢
Oxcupsl yraepoaa, ux pusudeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bubmuorexa [JOK
POOJIEeMBI, CBSI3aHHBIC C OKCHJIOM YIJIepoJa https://m.edsoo.ru/00adfebe
av)
Bbu6nmuoreka [JOK
37 VYrosbHast KUCIOTA U €€ CONu
https://m.edsoo.ru/00ae006¢c
[TpakTuyeckas padora Ne 4 o Teme
38 "[TonyueHue yriekucioro raza bubmorexa [TOK
Y 4 ' | https://m.edsoo.ru/00ae027¢
KauecTBeHHas peakuus Ha KapOOHAT-UOH
39 [TepBoHavaIbHBIC TTOHATHS 00 OPTAHUYECKUX bubanorexa HOK
BELIECTBAX KaK O COEAUHEHUAX YTIIepoaa https://m.edsoo.ru/00ae054¢
. bubanorexa HOK
40 Kpemuuii u ero coeguHeHus nommorexa L
https://m.edsoo.ru/00aec080a
41 [TpakTrueckas padota Ne 5. Permenue bubmuorexa [JOK



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

BKCHepI/IMeHTaJIbHBIX 3a4a4 I10 TECMEC
«Baxkuenme HeMETAJUIBI U UX COETUHEHUSD)

https://m.edsoo.ru/00ae0bf2

KonTtponsHas padora Ne3 o reme

bu6mmoreka [IOK
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«Baxuen1me HeMeTaJUIbl U UX COSIUHEHUS https://m.edsoo.ru/00ac0e18
OO6mr1ast xapaKTepUCTHKA XUMHUECKUX

43 3JIEMEHTOB — MeETaJlJIOB. MeTauimdeckas bubmuorexa [JOK
CBSI3b U METAINTNYECKAS KPUCTAILTAYECKAS https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA METAJIIIOB
XnuMH4YecKre CBOMCTBA METAJIIOB.

. . bubmuorexa [JOK
44 DJIEKTPOXUMUYECKUH PsiJ HATPSIKEHUI
https://m.edsoo.ru/00ael156
METAIIOB
OOu1re cnocoObl MOTYyYSHHUS METALIOB.

45 CmutaBbl. BerunciieHus o ypaBHEHUSAM bubmmoreka [JOK
XUMHYECKUX PEAKIUM, €CIIU OJWH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJEPIKHUT MPUMECH

46 IToHsTHE O KOPPO3NU METAIIIOB bubmorexa LIOK

PP https://m.edsoo.ru/00ae1278
Bubnuoreka IIOK

47 Illenoynbie METAIBI H

https://m.edsoo.ru/00ae14b2

48 OKcHUIBI U TUAPOKCUIBI HATPUS U KAIUA bubmorexa LIOK

P P https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMenbHBIE METAJIIbI — KAJIBIIUA 1 Bbu6nuoreka [JOK
Mar"Humn https://m.edsoo.ru/00ac15e8
. bubmuorexa [JOK
50 Bakueiinume coeTMHEHNS KaJbIU
https://m.edsoo.ru/00ael 5¢8
51 O0001IeHre 1 cUCTEMaTU3aIis 3HAHUI
.. .. Bubnuoreka IIOK
52 JKécTtkocTh BOJBI M CITOCOOBI €€ YCTpaHEHHS 1

https://m.edsoo.ru/00ae1886



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
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53 [TpakTuyeckas pabora Ne 6 o Teme bubmmoreka [IOK
"YKEcTKkoCTh BOABI U METOIbI €€ yCTpaHEHHS" https://m.edsoo.ru/00aclae8
. bubmmoreka [IOK
54 AnroMuHuR B!
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHIA U bubnunoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubanoreka [JOK
56 Keneso 1
https://m.edsoo.ru/00ac1d86
57 Oxcuel, THIPOKCHIBI U conu xene3a (1) u bubanorexa HOK
kenesa (111) https://m.edsoo.ru/00ae35¢6
58 O0001IeHrEe U cUCTEMaTU3aINs 3HAHUI
[TpakTuyeckas pabora Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3371a4 II0 TEME buGnnorexa LIOK
p . https://m.edsoo.ru/00ae3de8
«Baxueiiire MeTalIbl 1 KX COETUHEHUS
Brruucnenus mo ypaBHEHUSIM XUMHYECKHUX
€aKIMii, eClIM ONMH U3 PEareHToB JaH B
60 EsGHTKe WU COJIE )KI/ITI:'[ NMECH bubmmorexa OK
p . p ' https://m.edsoo.ru/00ae1750
BrIunciieHrs MaccoBOii TOIM BEIXOIa
MIPOYKTa peaKiuu
61 O0001IeHre ¥ CUCTEMATH3AIMS 3HAHAH
6 Kontponbnas padota Ne4 o reme
«Baxnennire MeTalIbl M UX COSTUHCHUS
63 BemecTsa 1 maTepuansl B TOBCEIHEBHOM bubanorexa HOK
JKW3HM 4eJIOBEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKPYKaIOIIEH bubmuorexa [JOK
cpelbl https://m.edsoo.ru/00ae4270
65 Ponp xumMuM B pelIeHnH 3KOJOTHYECKUX bubmmoreka [JOK

npobiem

https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
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66 PezepBHblit ypok. O0001eHne 1 | bubmmoreka [IOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHeIil ypok. O600eHHE 1 | bubanorexa [HOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c¢
68 PesepBHblit ypok. O600mienue u 1 bubmmoreka [JOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
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https://m.edsoo.ru/00ad9cb2

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBI

9 KIIACC

Kon
NpoBepPsIeMOro
pe3yJjbTarTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

1

ITo Teme: «BemecTBo U XUMUYECKask PEaKIUs»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TIOHSTHH: pPacTBOp,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AJIEKTPOIUTUYECKAs TUCCOIHALINS,
peakIi MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE PaBHOBECHE,
o0OpaTumble u HeoOpaTUMbIe peakuuu,
OKHCITUTEITLHOBOCCTAHOBHUTEIBHBIC peaKImy, OKHCITUTEIIb,
BOCCTAHOBUTENIb, OKHCICHHE M BOCCTAHOBIIEHHE, aJUIOTPOIINS,
aMm(poTepHOCTh, XUMHUYECKass CBi3b  (KOBaJeHTHas, HOHHAas,
METaJUIn4YecKas), KpUCTaJuIM4YecKas pemerka, CIUIaBbl, CKOPOCTh

XUMHYECKOW peaKiuu

1.2

HITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MMOHATHH H

MMPUMCHSATH 3TU MMOHATHS ITPU OITMCAHUHN BCHICCTB U UX HpeBpaH_IGHI/II\/'I

1.3

COCTAaBIIATh YPABHEHUS HIIEKTPOJUTUYECKONW IUCCOLMALUN KHUCIOT,
LIeJIOYE M COJIEH, IIOJIHBIE M COKPALEHHBIE YPaBHEHHs pEaKIUil

HOHHOTro oOMeHa

1.4

PaCKphIBaTh CYIIHOCTb OKHCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MIOCPEJICTBOM COCTABJICHUS 3JICKTPOHHOTO OaJlaHCa STHX peakuuit

1.5

IIPOBOJUTH PACYEThI 110 YPAaBHEHHUIO XMMUYECKON peaKkIuu

IIo Ttemam: «Hemeramnpl M uX coeauHeHusI» U «MeTaibl U UX

COCOAUHECHUA»

2.1

XapaKTEepPU30BaTh (OMUCHIBATh) 00IIME U CTIEM(UIECKIE XUMHIECKUE
CBOMCTBA MMPOCTBIX MW CJIOKHBIX BCHICCTB, IMOATBCPIKAAsl OIHNCAHHC
pUMEpaMu MOJICKYJISIPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX

XUMHYECKHUX PEaK Ui

2.2

COCTaBJISITh YPaBHEHMs pEaKIUi, MOATBEPKIAIOLUIUX CYIIECTBOBAHHE




T€HETUYECKOM CBSA3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

23

IMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUH,
BO3MOXHOCTH HPOTECKAHUA XUMHUUYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBUSX

24

cJIea0BaTb IpaBUIaM II0JIb30BaHU XUMHYECKOU HOCYI[Oﬁ u
7a00paTOPHBIM 00OPY/IOBAaHHWEM, a TaK)Ke IMpaBUJIaM OOpAIICHUS C
BCIICCTBAMU B COOTBCTCTBUHM C HWHCTPYKOUAMU 110 BBIITOJIHCHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO TMOJYYCHHIO M COOMPAHUIO

ra3000pa3HBIX BEIIECTB (aMMHAKa M YTIIEKUCIIOTO ra3a)

2.5

NPOBOIUTH PEaKIMM, MOATBEPKIAIONIMNE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BENIECTB: PACHO3HABaTh ONBITHBIM IyTEM XJIOpUA-,
Opomupa, wuomun,  kapObonar, (Qocdar, cunmkar, cyibdar,
THIPOKCHIMOHBI, KaTHOHBl aMMOHHMS, MOHBI W3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOLIUE B BOAHBIX PaCTBOpPaX HEOPTAHUYECKUX BEIIECTB

[To Teme: «XuMus 1 OKpy>Karolas cpear

3.1

pacKphIBaThb CMBICI OCHOBHBIX XuMHuYeckux mnoHsTui: [IJIK

BEILIECTBA; KOPPO3HS METAILIIOB

3.2

HpI/IMeHHTB OCHOBHBIC OHGpaI_II/II/I MBICHHTGHBHOﬁ HNCATCIIBHOCTU —
aHaJdM3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMAaTHU3aIUIO,
BBIABIICHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CB}I3GI>'I — AJId I/IBy‘IeHI/I}I
CBOWMCTB BEIIECTB M XUMHYECKHX pEAKIM,; ©CTCCTBCHHOHAYYHBIC
METOAbI IIO3HAHUA — Ha6JHOI[eHI/Ie, I/IBMGPGHHG, MO,Z[GJ'II/IpOBaHI/Ie,

AKCTIEPUMEHT (PeabHBIN U MBICTICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

BemectBo 1 xumnueckas peakuus. [lopropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoguueckas cuctemMa XUMU4YeCKux 3memeHToB J[. M.
MenpneneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHYECKHUX DJIEMEHTOB TNEPBBIX TPEX TMEPHOJIOB, KaUsl, KalblUs U HX
COCAMHEHUN B COOTBETCTBUU C IIOJOKEHUEM 3JIEMEHTOB B llepmoanueckoi

CUCTEME U CTPOCHUEM HNX ATOMOB

1.2

CtpoeHne BemiecTBa: BHUIBI XHUMHUYECKOW CBSI3U. THUIBI KPUCTATUITMYECKHX
pEelETOK, 3aBUCUMOCTD CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
1 BUJA XUMU4ecKoi cBs3u. Kiaccudukamust 1 HOMEHKIaTypa HEOPTraHUUECKUX
BEILECTB (MEXIyHApOoAHas U TpUBHAIbHAs1). XUMHUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIMXCA K  pa3JMyHbIM  KJIaccaM HEOPraHWYECKUX  COCIMHEHUM,

IFCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccuukanus XuMUYECKHX PEaKIMi 10 Pa3IUYHBIM MPU3HAKaM (110 YHCITY U
COCTaBy YYacTBYIOIIMX B pEaKIMU BEUIECTB, MO TeIuioBoMy 3¢ dexTy, 1o
M3MEHEHHIO CTENCHEW OKHCICHHMSI XMMHUYECKHX 3JIEMEHTOB, IO OOPaTUMOCTH,
M0 YyYacTHIO KaTanuzaropa). OK30- M SHIOTEPMHUYECKHE peakiuH,

TEpMOXUMHUYECKUE ypaBHEHUS. [IoHATHE O CKOPOCTH XMUMHUUYECKOU PEaKLIUK

1.4

[Tonsitue 06 0OpaTUMBIX U HEOOpPATUMBIX XUMHUYECKUX peakiusax. [lonarue o
TOMOTCHHBIX U I'CTCPOTCHHBIX PCAKIHAX. IToHsaTue 0 XUMHYECKOM PaBHOBCCHUMU.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMHYECKOW pPEaKIHd W TOJOXKCHHE

XUMHYCCKOTI'O paBHOBCCUSA

L.5

OKUCIUTENIHLHO-BOCCTAHOBUTEIBHBIE pcaKknuu, BHGKTpOHHBIﬁ 6aJ1ch
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHue  ypaBHEHUU
OKHCJIINTCIbHO-BOCCTAHOBUTCIBbHBIX peaKuHﬁ C HCIIOJbB30BAaHUEM MCTOAA

AJICKTPOHHOTO OajaHca

1.6

Teopust 2IEKTPONTUTUYECKON TUCCOUUALMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Kartunonsl, annonsl. MexaHu3m AUCCOLMAIIMU BEIIECTB C Pa3IMUYHBIMU BUJIAMU
xumuueckoi cBsizu. Crenenb auccounanuu. CUIbHbBIE U clla0dble 3JIEKTPOIUTHI.
Peakiiun MoHHOTO OOMeHa. YCIOBHSA MPOTEKaHMs PEeaKIUii MOHHOrO oOMeEHa,
MOJHBIE M COKpall€HHbIE WOHHBIE ypaBHEHHMs peakiuid. CBOWMCTBa KHUCIOT,

OCHOBaHMH W coOJlel B CBeTe TNPEACTABICHUA 00 DSICKTPOIUTHYECKON




nucconuanuu. KauectBeHHbIe peakiiui Ha HOHBL. [loHsATHE O TUIpONN3e comeit

1.7

XUMHUYECKUN HKCHEPUMEHT: O3HAKOMIIEHHE C MOJENSMHU KPUCTALTUYECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ajiMasa), CJIOKHBIX BEIIECTB (XJOpuAa HATpPHUs); UCCIEHOBAHUE 3aBUCHMOCTH
CKOpPOCTH XHMHYECKOM peakuuud OT BO3ACUCTBUSA pa3INYHbIX (DAKTOPOB;
UCCIICIOBAaHUE  JJIEKTPONPOBOJHOCTA  PAcTBOPOB  BEIIECTB,  Ipolecca
OUCCOLMAIMU  KHUCIOT, IIeno4ed u  cojeil  (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIECHHE OINBITOB, HUIIOCTPUPYIOMUX MPU3HAKU
MPOTEKaHUs PeaKkiuii HOHHOTO oOMeHa (0O0pa3oBaHUE OCajKa, BhIICICHUE Ta3a,
o0pa3oBaHHE BOJbI); OIBITOB, H/UTIOCTPHPYIOMIUX HPUMEPbl OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX peaklMil (TOpeHHe, PeaKluu pPa3JIoKEeHUs, COCIUHEHUs);
pacro3HaBaHHE HEOPTaHWYECKHUX BEIIECTB C MOMOIIbIO KAUECTBEHHBIX PEaKIUii

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3aJa4

Hemeramier 1 ux COCOAMHCHU S

2.1

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe CTeneHn okucieHus. CTpoeHne u (pU3MIecKre CBONCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMMHUYECKME CBOWCTBA Ha TIpUMEpE XJopa
(B3auMoOJIeHiCTBHE C MeETaIaMH, HEMETaJUlaMH, IIejIoYaMu). XJIOPOBOAOPO.
CongHast KHCJIOTAa, XUMUYECKHE CBOMCTBA, MOJyUYeHHUE, MpUMEHeHue. JleiicTBue
XJIOpa U XJIOPOBOAOPO/A HAa OpPraHU3M 4elloBeKa. BakHeilline XJopuabl U ux

HaxO0XJICHHE B IIPUPOJIC

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okuciaenus. CtpoeHue u Gu3nuecKue cBOCTBa
IPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOIU(PHUKAINN
KUCJIOpoJa U cepbl. XUMHUUYECKHE CBOMCcTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢usnyeckne W XUMHUYECKHE CBOHCTBA. OKCHIBI cepbl KaK MpPEICTaBUTENN
KHCIIOTHBIX OKcuAOB. CepHasi KUCIIOTa, PU3NYECKHe U XMMHYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduueckue). XUMUYeCKHue
peakuuu, Jiexalue B OCHOBE MPOMBIIUIEHHOTO croco0a MOJy4YeHHUs CepHOU
kucnotThl. Ilpumenenne. Conu cepHOW KHUCIIOTHI, KaUECTBEHHAs PEaKIUs Ha
cynbdar-noH. HaxoxxneHnue cepsl U €€ COCIUHEHHW B MPHUPOAE. XUMHUECKOE
3arps3HEHUE OKPY’KAIOLIeH Cpeibl COCTUHEHUSMHU Cepbl (KUCIOTHBIC JI0XKIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €ro Mpe0TBpaIleHUs
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OO6mrast xapakTepuCTHKa 3JIeMEeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS

aTOMOB, XapaKTEePHBIC CTETICHU OKUCIECHHS. A30T, paclipOCTPAaHEHHUE B IPUPOJIE,




¢usnyeckne U XuMudeckue cpoiictea. Kpyrosopor asora B mpupoje. AMMHUAK,
ero (u3nUeckre M XUMUYECKHE CBOICTBa, MoiydyeHue U nmpumenenue. Conu
aMMOHMs, HX (u3MyeckMe ¢ XHMUYECKHE CBOMCTBA, MpPHUMEHEHHE.
KauecTBeHHast peakiusi Ha MOHbI aMMOHHUA. A30THas KUCIOTa, €€ MOJyuyeHue,
du3nUecKkue W XUMHUYECKHE CBOWMCTBa (0OIIME Kak MpeACTaBUTENS Kiacca
KHCIOT U crnenuduyeckue). Vcnonp3oBaHne HUTPATOB M COJNE aMMOHHS B
KayecTBE MHUHEPAJBbHBIX yI0OpeHui. XUMHUECKOe 3arpsi3HEHHE OKpY’Karomien
Cpelbl COeMHEHUSIMH a30Ta (KUCIOTHBIE JOXAH, 3arpsA3HEHNUE BO3AyXa, TIOYBBI

1 BOJIOEMOB)
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®ocdop, amnorpornHsie Mogudpukauu Gocdopa, puznyeckre U XUMHUYECKHE
ceoiictBa. Oxcupg dochopa(V) u  dochopHas kuciora, Qusnyeckue u
XMMUYECKHE CBOWCTBa, monydeHue. Vcnonb3zoBanue ¢ochaToB B KauyecTBe

MUHEpaIbHBIX yA00pCHUI

2.5

OO6mrast xapaktepuctuka djeMeHTOB [VA-rpynmel. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE CTENEHU OKHCIEHUS. YTJIEepOoN, aUIOTPOITHBIC
Moau(UKaIMK, paclpocTpaHeHHEe B MpUpoje, (U3MUeckrue U XUMUYECKHE
coiicTBa. AncopOius. KpyroBopot yriepona B mpupojae. OKcuabl yriepoja,
uX (QU3NYEeCKHe M XUMHYECKHE CBOMCTBA, /IEHCTBHE Ha JKHUBBIE OPTraHU3MBI,
MOJIy4eHUE U TIPUMEHEHHUE. DKOJIOTHYECKHE TIPOOIIEMBI, CBS3aHHBIE C OKCHIIOM
yriepona(IV); rumore3a rino0anbHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIN
apdekr. YrompHas KucioTa W €€ Comu, uX (U3NYECKHEe U XUMUYECKUE
CBOICTBa, MojyuyeHue U mpumeHeHue. KauecTBeHHas peakius Ha KapOoOHaT-
noHbl. Mcnonp3oBanue KapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3SIMCTBE

2.6

[lepBoHayanbHbIe MOHATUS 00 OPraHMYECKUX BEILECTBAX KaK O COEIMHEHHUAX
yriaepoaa (MeTaH, 9TaH, OSTWJIEH, alEeTWIEH, 3TaHOJ, TIULEPUH, YKCyCHas
kuciorta). Mx cocraB W xummuueckoe crpoeHue. llonstue o Ouonormuecku
BaXHBIX BEILIECTBAX: XHpax, OeNKax, yrieBoJax — U HX pPOJIU B KHU3IHU
yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX W HEOPraHMYECKHUX

COCTUHEHUN

2.7

Kpemuwnii, ero ¢Qusnueckue W XHUMHUYECKHE CBOWCTBA, TIOJNYYCHHE W
npuMmenenne. CoequHeHUs KpeMHUs B mpupoje. OOmme mpeacraBieHus o0
okcuae kpemHusA(IV) u kpemuueBoit kuciore. CUIMKATHI, UX UCIIOJIb30BAHNE B
OBITY, METUITMHE, MPOMBIIIIEHHOCTH. BaskHEeHIie CTPOUTEIbHBIC MaTEePHAIIBI:

KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xene300eToH. IIpobiembr OGe3omacHOro




HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCGHHGBHOﬁ KHU3HHU

2.8

XUMHUYECKUN SKCIEPUMEHT: H3yueHHe OOpa3lloB HEOPraHMYECKUX BEILECTB,
CBOWCTB COJISTHOM KHUCJIOTBI; MPOBEACHUE KAYECTBEHHBIX PEaKIU Ha XJIOPHU-
WOHBl W HaONIOJICHWE MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTPAKAIOIIUE
¢bu3nyecKkrue 1 XUMUYECKHE CBOIMCTBA raJIor€HOB M UX COCAMHEHUN (BO3MOXKHO
UCTOJIb30BaHUE BHJICOMATEPUAIOB); O3HAKOMJICHHE C 00paslamMH XJIOPUIOB
(raoreHnuI0B); O3HAKOMJICHHE C oOOpasllaMH cepbl U €€ COSAMHEHUSIMHU
(BO3BMOXKHO  HCIIOJIb30BaHME BHJCOMATEpHANIOB); HAOJIOJEHHE Mpolecca
oOyriMBaHusl caxapa TOJ JEUCTBHEM KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI;
M3y4YeHHE XMMUYECKHX CBOMCTB pa30aBIIEHHOW CEpHON KHCIOTHI, MPOBEICHHE
KaueCTBEHHOW peakuuu Ha cyiabpaT-uoH U HaOMIoJeHHE MpH3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COCIMHEHUH (BO3MOXXHO HCIIOJIb30BaHHWE BHJJICOMATEpPUAIIOB), OOpa3laMu
a30THBIX U (HocPOPHBIX YAOOpEHUN; OTyUeHNE, COOMpaHne, paclio3HABAHUE H
M3y4YEHUE CBOWCTB aMMHaKa; MPOBEJICHHE KAayeCTBEHHBIX pEaklMil Ha HOH
amMmmMoHus U ¢docar-uOH U U3YYCHHE TPU3HAKOB WX TMPOTEKAHUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIJIOTHI C MEIbI0 (BO3MOXKHO
WCIIOIb30BaHUE BUJECOMATEPUATIOB); H3YUYEHHUE MOJENEeH KpUCTAJUIMUYECKUX
pemérok anMmasa, rpaduta, ¢ylIepeHa; O3HAKOMJIEHHE C TPOIECCOM
azicopOLIMK PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM M YCTPOWCTBOM
MIPOTUBOTa3a; MOJIyueHHue, coOMpaHHe, paclo3HaBaHUE U H3y4YCHHE CBOICTB
VIJIEKHUCTIOTO Ta3a; MPOBEICHHWE KAYeCTBEHHBIX peakIuii Ha KapOoHAT- U
CWJIMKAT-MOHbl W H3YyYEHHUE IPU3HAKOB KX NPOTEKAHUS; O3HAKOMIICHHE C
MPOAYKIMEN CUIMKATHON MPOMBIIIJIEHHOCTH; PEIICHHE HKCIEPUMEHTAbHBIX

3aaa4 110 TEMC «Baxkneinme HeMeTaJlJIbl U UX COCOUHCHUA»

Merannsl 1 BX COCOAUMHECHUA

3.1

OO01mas xapaKTepUCTUKA XUMHUYECKHIX JIEMEHTOB — METAIIJIOB HA OCHOBAaHUH UX
nojoxxeHus B llepuoamueckoid cucreme XuMHUecKux odnemeHtoB J[.U.
MenpeneeBa u crpoeHus aroMoB. CTpoeHne MeTailioB. MeTalandeckast CBs3b U
METa/UTMYecKasi KpUCTAUTMYecKass pemérka. ODJIEKTPOXUMHYECKUN  Psij

HaIpsHKEHUN METaJUIOB
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dusnuecKkue ¥ XUMHUECKUE CBOMCTBA MeTasioB. OOIMe crocoObl MOIydYeHHUs
MeTauioB. [ToHATHE 0 KOPPO3UHM METAIUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, 4yTryH, JIOPATIOMUHUHN, OpOH32) U UX IPUMEHEHHE B

OBITY U IPOMBIIIIIEHHOCTH




3.3

[[lenounble MeTaybl: MoJIoKeHHE B llepuoamyeckoln cucTeME XHUMUYECKUX
snementoB [[.M. MeHnaeneeBa; CTpo€HHE WX aTOMOB; HaXOXKJIEHHUE B MPHUPOJE.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUIIBI HATpusi W Kaius. [IpuMeHeHHe WIENOYHBIX METaNIOB U HUX

COE€IUHEHUN

3.4

Ilenouyno3eMenbHbIE  METAUIbI MarHuid MW KalblMi: IIOJ0XKEHHE B
[Tepuonuueckoit cucreme xumudeckux 3memeHToB JI.1. MenaeneeBa; ctpoeHue
X aTOMOB; HaxoxaAeHue B mnpupoae. dusmyeckre W XUMUYECKHUE CBOWCTBA
MarHus W Kaublius. BaxkHeWmme coequHeHUs Kaiblus (OKCH, THIPOKCHI,

conn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomuHui: nonoxeHue B Ilepuomuueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
J.1. MenaeneeBa; CTpoeHHE aroMa; HaxoXieHUE B mpupoae. duznueckue u
XMMHYECKHE CBOMCTBA AIOMHUHUS. AM(pOTEpHBIE CBOMCTBA OKCHIIA M TUIPOKCHIA

AJTFOMUHUA

3.6

Keneszo: nonoxenne B [leprnoanueckoit cucreme Xxumudeckux saeMenToB J[. M.
MengeneeBa; CTpoeHUE aTOMa; HaxoXJeHue B mpupone. Duszndeckue u
XUMUYECKHE CBOMCTBa kene3a. Okcuapl, THAPOKCUIb U conu kene3a(ll) u

xene3a(Ill), ux cocras, CBOICTBA U OTyUYEHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HaKOMJICHHE ¢ 00pa3liaMyu METAJlJIOB U CILIABOB,
X (DU3MYECKHMMH CBOMCTBAMH; U3YYCHHE PE3yJIbTaTOB KOPPO3UH METAILIOB
(BO3MOXHO HCITOJIH30BaHNE BHJICOMATEPHAIIOB), 0ocoOeHHOCTEeH
B3aUMOJCHCTBUS OKCHJA KajdblUsd M HATpusi C BOJOM  (BO3MOXKHO
UCIOJIb30BaHUE BHUAEOMATEpUAIOB); HCCIEAOBAHUE CBOMCTB XKECTKOW BOJBI;
mpolecca TOPEHHUs JKelle3a B KHUCIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAaUEeCTBEHHBIX PEaKIUil Ha MOHBI
(MarHusi, Kanblws, amroMuHus, nuHka, xkene3a(ll) u sxemeza(Ill), memu(Il);
Ha0JI0/IeHNE U OMKMCAaHUE MPOLECCOB OKpAIIMBaHUs IUIAMEHU MOHAMM HATpHS,
Kamuss W Kanblus  (BO3MOXKHO — HCIOJNB30BaHHE  BHJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOMCTB TMJIPOKCHA ATIOMUHUS M THUIPOKCHIA
LIMHKA; PEIICHUE IKCIIEPUMEHTANIBHBIX 3374 10 TeMe «BaxxHelme MeTaibl 1

UX COCAUHCHUA

XUMUA U OKpY’Karomas cpeaa

4.1

HoBbie maTepuanbsl u TexHojoruu. BemecTBa U maTepuainbl B MOBCEIHEBHOM
KU3HHU YeJIoBeKa. XUMUS U 3/I0pOBbe. be3omnacHoe Ucroab30BaHue BEUIECTB U

XUMHUYECKUX peakiuii B ObiTy. IlepBas momolmls npu XUMHYECKHX OXKOTax U




OTpPAaBJICHUAX

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE

42 okpyxkaromieit cpeasl [1/IK. Pons Xxumum B pereHun 3KOJIOTHYECKUX MPOOIIeM.

' [TpupoaHble HCTOYHHMKH YTIIEBOAOPOAOB (yroib, MNPHUPOIHBIA ra3, He(dTh),
MPOJIYKTHI UX MEePepabOTKH, UX POJIb B OBITY U IPOMBIIIIEHHOCTH

43 XUMUYECKUH SKCIEPUMEHT: U3yueHHe o0pa3loB MaTepuanoB (CTEKIO, CIIaBbI

METAJUIOB, TOJIMMEPHBIE MaTEPHAIIBI)




IPOBEPSIEMBIE HA OI'D 11O XUMUWUU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHMS K MPeIMETHBIM pPe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOM
NMPOrpaMMbl OCHOBHOI'0 0011ero oopaszoBanusi Ha ocHose PI'OC

1

IIpencraBnenue:

1.1

O TIO3HABAEMOCTH SBICHHA NPUPOABI, MOHHMAaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XUMMUYECKOW HAyKHM KaK 00JacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, KOMIIOHEHTAa OOIIeH KyJNbTypbl M HPaKTUYECKOH
NESTEIbHOCTH YEJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOIECTBa;

IMOHUMAHHUEC MECTAa XUMHU CPCAU JPYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOJAaX IMO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MECTOAAaX HMCCICAOBAaHUA BCIICCTB W HUIYUCHUA
XUMHUYCCKUX peaKHHﬁ; YMCHUC HUCIIOJIB30BaTh MOACIN 1A

00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 ctepax nmpodeCcCHOHATBHOU JeSITeNLHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMCHHBIMHA TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHUSX
XUMHUYECKOH HAyKH, YTO MO3BOJUT OOYyYaroIIMMCS paccMaTpUBaTh
XUMUIO Kak cdepy cBoei Oyaymiei mpoecCHOHAIBHON e TeTbHOCTH
U ClleNlaTh OCO3HAHHBIM BHIOOp XMMHHU Kak MPOQMIBHOTO NpenMeTa

MIPH TIEPEXO0/I€ Ha YPOBEHB CPETHETO 00IIeT0 00pa30BaHMs

Brnanenue cucremMoll XMMUYECKMX 3HAHUM M YMEHUE MPUMEHATH

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpasd BKJIKOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XUMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NPOCTOE U CIOXHOE BEIIECTBO, OJAHOPOAHAS U
HEO/HOPOJHAsi CMECh, OTHOCHTEIbHBIE aTOMHAas M MOJICKYJISIpHAs
Macchl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJSIpPHAas Macca, MOJISPHBIM
00BEM, OKCHJ, KHCIOTa, OCHOBaHHWE, COJIb (CpemHSss), XUMHUYECKas
peakuus, peaklUd COCIUHEHUs, PEaKLUU Pa3JIOKEHUsS, peaKkluu
3aMEIeHNs, peakIuu OOMeHa, TerioBod 3((eKT peakiuu, 5K30- U
9HJIOTEPMHUUYECKHE PEaKIMU, PacTBOp, MaccoBas OIS XUMHUYECKOIO
3JIEMEHTA B COCTMHEHUH, MAacCOBast IOJIsl M MPOLICHTHAS KOHLIEHTPALUS

BEIIIECTBA B PACTBOPE, PO aTOMa, IICKTPOHHBIN CIION aToMa, aTOMHast




opOuTanb, pagdyc aroma, BaJEHTHOCTb, CTENEHb OKHUCICHUS,
XMMHYECKas! CBS3b, HIEKTPOOTPUIIATEIBHOCTD, TTOJISIPHAs M HETOJIsIpHast
KOBAJICHTHAasE  CBSi3b, MOHHAs  CBA3b, METAUIMYECKas  CBs3b,
KpUCTAIUINYECKas pemeérka (aToMHas, WOHHAs, MeTaIMYecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHHOH, DJIEKTPOJIUT M HEJIEKTPOJIHUT,
JNEKTPOJIUTHYECKAs ~ TUCCOLMAIMS, pEaKIUH HOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKIUH,  OKHCIUTENb U
BOCCTQHOBHTENb, OKHCJICHHE M  BOCCTAHOBJCHHE, OJIEKTPOJIH3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE pEaKIHH,
CKOpPOCTh XMMHUYECKOW peakumu, Karamuzatop, I[IJIK, koppo3us

MCETAJLJIIOB, CILJIaBBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbl XMMHHU: 33aKOH COXPAaHEHHsSI MaccChl,
nepuoauueckuii 3axkoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJpO
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TEOPUHU XUMUU: aTOMHO-MOJIEKYJISIpDHAss ~ TeOpus, Teopus

AJIEKTPOJIUTUYECKON TUCCOIHAITIT

Brnanenue ocHOBaMM XMMHUYECKOW TPaMOTHOCTH, BKJIFOYAIOILIEH:

3.1

YMCHUC MMPABUIIbHO UCITIOJIB30BATh N3YUYCHHBIC BCIICCTBA U MATCPHUAJIbL
(B TOM 4YHCIle MHHEpaJIbHBIE YIOOpEHHS, METaUIbl W CIUIABHI,
IOPOAYKTHl TNEpepadOTKH MPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrns, mpupomHoro rasza, HeTH) B OBITY, CEIHCKOM XO3SIMCTBE, Ha
MMPOU3BOACTBC W IMOHWUMAHUC 3HAYCHHUA KUPOB, 6GHKOB, YTJICBOJ0OB
JUTS OpTaHW3Ma YelIOBEeKa; YMEHHE MPOTHO3UPOBATh BIMSHUE BEIECTB

U XUMHYCCKUX IIPOLCCCOB HAa OPraHU3M 4YCJIOBCKA W OKPYIKAIOLIYIO

NPUPOHYIO Cpeay

3.2

YMCHHUEC HHTCIPUPOBATH XHUMHUYCCKHUEC 3HAHHA CO 3HAHHUAMHU OPYTIUX

y4eOHBIX IPEAMETOB

3.3

HaJIMYMEe OMbITa paboTHl ¢ PA3IUYHBIMM UCTOYHHUKAMHU HH(OpMaIu
N0 XUMMM (Hay4dHas M HAy4yHO-IIONYJISIpHas JMTEparypa, CIOBApH,

CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHMBATh WH(OPMALUIO O BEIIECTBAX, HX
OpeBpalleHUsIX M NPaKTHYEeCKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCIICHU A y‘-I€6HO-HO3HaBaT€.HBHBIX 3aJga4d

BJIa,Z[GHI/Ie OCHOBaMH MOHSITHWHOTO amnrmapara M CHMBOJHUYCCKOTO

A3bIKa XUMHH OJIs1 COCTaBJICHUS (bOpMYJ'I HCOPraHU4YCCKUX BCHICCTB,




YpPaBHEHUM  XUMHYECKHMX  PEAKIUh; OCHOBAMHM  XMMHUYECKOU

HomeHkatypsl (IUPAC u TpuBHanbHOIN)

YMenne oOBACHITH CBsI3b TMOJIOKEHHUS dJeMeHTa B Ilepmoamdeckoit

CUCTCMC C YHUCIIOBBIMU XApPAKTCPUCTUKAMU CTPOCHHA ATOMOB

5 XUMUYECKHX DJEMEHTOB (COCTaB MW 3apsna sapa, oOiiee 4Yucio
DJIGKTPOHOB), PpACHpPEEICHUEeM JIIEKTPOHOB TIO0 DHEPreTHUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPHUOOB, KAJTUS U KAJIbLIHS
[IpencraBnenue 0 MePUOINYECKOMN 3aBHCUMOCTH CBOICTB
XUMHUYECKHX JJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPUIIATEITHHOCTS),

6 OPOCTBIX W CJOXHBIX BEUIECTB OT TMOJOXEHHUS JIIEMEHTOB B
[lepuoanueckoit cucreme (B MalblX MEPUOAAX U  TJABHBIX
MOJArpyNNax) v 3J€KTPOHHOTO CTPOEHUS aTOMa

7 YMenne knaccupuIimpoBaTh:

7.1 XUMUYECKUE JIEMEHTHI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHUYECKHE PEAKIIUN

8 YMeHue onpenensTh:

g1 BaJICHTHOCTh W CTENEHb OKUCIICHHUS XUMUYECKUX DIIEMEHTOB, 3apsi

' MOHA

22 BUJ XMUMHYECKON CBS3M U THUN KPUCTAUIMYECKOH CTPYKTYypbl B

. COCTUHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX pacTBOpPaX BEMIECTB (KHUCIOT, OCHOBAHU)

8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEIH

9 YMeHne XxapakTepu3oBaTh GU3NUECKUE M XUMUUECKHE CBOMCTBRA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOI, TrpaduT, ammas,

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kalud, MarHH,
KaJIbIIMH, aTFOMUHUH, JKeJe30)
CIIOKHBIX BEUIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOpOB (BoAa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOJN, OKCHIbI W THUIPOKCHIBI

92 metamuioB [-IIA rpynm, amomunust, meau (1), munaka, xenesa (Il u

. IT), oxcuaet yraepona (II u IV), kpemuus (IV), azora u docdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucras, a30THas,
docdopnas, yronpHasi, KpeMHUEBAsE KUCIOTA U X COJIH)

9.3 MPOTHO3UPOBATh M XapaKTepU30BaTh CBOMCTBAa  BEIIECTB B




3aBUCUMOCTHU OT HX COCTaBa U CTPOCHHA, NMPUMCHCHUC BCIICCTB B
3aBHCUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUA XUMHYCCKUX

HpeBpameHHf& B PAa3JIMYHBIX YCIIOBUAX

YMEHHE COCTABIIATh MOJIEKYJIIPHBIC U NOHHBIE YPAaBHEHUS PEAKLIUN, B

10
TOM YHUCIIE:
10.1 peakIuiit HOHHOTO OOMeHa
10.2 OKHCJIMTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIINX XMUMHYECKHE CBOICTBAa M3YyUYEHHBIX KJIACCOB
' (Tpyrimn) HEOPraHUYECKUX BEUIECTB
10.4 MOATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEKy HUMH
11 YMeHne BIUUCIAT (TPOBOIUTH PaCUEThI):
11 OTHOCUTEIIbHYI0 MOJIEKYJISIPHYIO ¥ MOJISIDHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 YpaBHEHUSM XHUMHUECKUX pEaKUUd U HaXOIUTh KOJIUYECTBO
' BeIecTBa, 00BEM U MacCy peareHTOB WIIH MPOIyKTOB PEaKIun
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4HOro Tmo3HaHus  (HabmromeHue,
101 U3MEepEeHHe, SKCIIEPUMEHT, MOIETTUPOBAHNE) PU U3YUYEHUHU BEIIECTB U
' XUMHUYECKHUX SIBICHHUW; yMeHUe copMyIupoBaTh mpodiIemMy U
MPEIJIOKUTH MMYTH €€ PEeIICHUs
122 Oe3omacHOi pabOThl C XMMHMYECKHMHU BEIIECTBAMHU, XUMHYECKOU
. NOCYI0M 1 1abOpaTOpHBIM 00OPYJOBAHUEM
npaBUJIaMy OE30MMACHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B MOBCEHEBHOW JKU3HU, TIPaBUIIaMH MTOBEACHUS B LIESIX cOepekeHus
123 370pOBbSl M OKPYXAIOIIEH NPUPOJHOM Cpenbl; NMOHMMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIE OPTaHU3MBI ONPEIEIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUS
3 Hanuume nmpakTuyeckuxX HaBBIKOB IJIAHUPOBAHUS U OCYILECTBIICHUS
CIIEYIOMINX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3y4YeHHUE U onmucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKUMU SIBJICHUSAMMU, OIIBITHI,




WJUTFOCTPUPYIOLIME IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUi

13.2

U3y4eHHe CII0CO00B pa3JeeHus cMecer

13.3

NOJlyY€HUE KHUCIOpPOAA M U3Y4YEHHME €ro CBOICTB; IOJIy4€HUE
BOZIOPO/IA ¥ M3YyYEHHE €ro CBOMCTB; MOJYyYEHHE YTIEKHUCIOIO rasa u

HU3YYCHUC CTO CBOI>'ICTB; MOJIYy4YCHHUC aMMHAKa U U3YUCHUC CTO CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JOJIed

PpacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHHE UH/IUKATOPOB (;makmyca, METHJIOpaHKa u
¢denondranenna) s OmpeaeNieHUs] XapakTepa cpelbl B pacTBOpax

KHUCJIOT U IIeJIoYel

13.6

UCCIICIOBAHUE U  OIMCAHUE CBOMCTB HEOPraHMYECKUX BELICCTB
Pa3IM4HBIX KJIACCOB; M3yYEHHE B3aMMOJCHUCTBHS KUCIOT C METaIaMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBaHWSIMH, COJISIMHM; TIOJTY4YCHME HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHUE OJHOIO MeTaula JApyrMM W3  pacTBOpa  COJH;
uccieioBaHle aM(QOTEpPHBIX CBOMCTB T'MIPOKCUIOB AIIOMHUHHUSA U

IIUHKA

13.7

pelIeHne SKCIePUMEHTANIbHBIX 33/1ay 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCTUHCHMI, «DNEKTPOJUTHYECKAS
auccomuanusay; «BaxHeWmme HeEMETAUIBI M WX COCIUHEHUS,

«BaxHeHIme MeTaUIbl U UX COEOIUHEHUSD)

13.8

XMMHYECKHE  OKCHEPHUMEHTHI,  WUIIOCTPUPYIOIINE  TPHU3HAKU
NPOTEKaHUs peaKIMii MOHHOTO OOMEHA; KaueCTBEHHbIC pPEaKkIH Ha
INPUCYTCTBYIOIME B BOJHBIX DPAacTBOpax HOHBI: XJOpUA-, OpomMHI-,
womua-, cynbdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBHI,
THJPOKCH/-UOHBI, KATHOHBI aMMOHHS, MarHus, KalblUs, aJIOMHHUS,

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

14

YmMmenue:

14.1

NpPEACTaBIATh pe3yJabTaThbl d3KCIEpUMEHTa B (OpME BBIBOJIOB,
JI0Ka3aTenbCcTB, TpaUKOB M TaOMUIl W BBIABIATH SMIIMPHYECKUE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIIMBATEL CBA3H MCEXKAY PCAJIbHO Ha6J'II-OI[aeMI)IMI/I XHUMHUYCCKUMHU
SABJICHUAMUA U MTpOLICCCaMU, ITPOUCXOAAIIMMU B MAKPO- 1 MUKPOMHUPC,

OOBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INEPEYEHDb 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsiemMblil 3JIeMEHT COAePKAHUA

1

HepBOHa‘IaJ]I)HI)Ie XHUMHUYCCKUEC ITOHATHUA

1.1

Uucrele BemecTBa U cMecu. CriocoObl pa3ielieHus: cMeceid

1.2

ATOMBI H MOJICKYIJIBI. Xumuueckue dyeMeHThl. CHMBOJBI  XHMHYECKHX

3JICMCHTOB. HpOCTI)Ie " CJIOXKHBIC BEUICCTBA.

1.3

Xumuaeckasi popMyna. BaaeHTHOCTh aTOMOB XUMUYECKUX 31eMeHTOB. CTEreHb

OKHUCJICHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCIICCTB. OrHocuTenpbHas aToMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasd mMacca. MaccoBas J0J1 XUMHYCECKOI'0 3JICMCHTA

B COCIMHCHUN

L.5

KomnuectBo BemiectBa. Monbs. MonsipHass macca. MossipHbIE 00bEM Ta30B.

BzanmocBsa3b KOJIMYECTBA, MACChI U YKUCJIa CTPYKTYPHBIX €AWHHUI BEIICCTBA

1.6

duszndeckre M XUMHUUYECKHE SBIICHHSI. XUMUUECKas pCakuusa u eé IIPpHU3HAKU.

3aKOH COXpaHEeHHsI MAcChl BEIIECTB. XMMHUECKHE YPABHEHUS

Ilepuonnueckuii 3akoH u Ilepronnueckas cucTEMa XUMHYECKHX 3JIEMEHTOB

J.M. MenneneeBa. CTpoeHUE aTOMOB

2.1

IIepuoanueckuit 3akoH. Ilepuonnueckas cucrema XuMu4eckux ieMeHTos /.M.
MenneneeBa. [lepuoasl u rpynmnbl. @U3HYECKH CMBICIT TOPSIKOBOTO HOMEDA,

HOMCPOB IICpUOJa U TPYHIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHbIX siaep. M3orombl. Onextponbsl. CTpoeHue
JIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XMMHUYECKMX DJIEMEHTOB

[Iepuonuueckont cucremsl .. Menneneena

23

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMUUYECKHX DJIEMEHTOB MEPBBIX TPEX
NEepUOOB, Kalus, Kajublus (paguyca aTOMOB, OAJIEKTPOOTPHUIATEIBLHOCTH,
METAUIMYECKUX ¢ HEMETaUIMYEeCKMX CBOMCTB) M HMX COEAUHEHUH B
COOTBETCTBUM C TIOJOKE€HHUEM »3yieMeHToB B Ilepuogmueckoit cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckasi cBsizb. KoBaneHTHast (moyisipHass M HEMOJIApHAsi)  CBSI3b.
DNEKTPOOTPULIATEILHOCTh ~ XMMUYECKMX  3JeMeHTOB.  WoHHas  CBs3b.

MeTtanainyeckas CBSI3b




3.2

Tumel KpPUCTAJUIMUECKUX PEIIETOK (aTOMHAs, WOHHAs, MeTaJUIMuecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKH M BHUAA

XUMHUYECKON CBA3U

Baxueiime mnpeacTaBuTENM HEOPraHUYECKUMX BewlecTB. Hemeraiwibl U ux

COCAMHCHUS. Merannel 1 uX COCIUHECHUA

4.1

Knaccudpukanuss ¥ HOMEHKIATypa HEOPTraHHMYECKHX COCIWHEHHA: OKCHIOB
(coneobpazyromue: OCHOBHEIE, KHCIIOTHEIE, amdoTepHbIe) "
HecoJIeoOpa3yronme; OCHOBaHWHM (IIEIOYM W HEPACTBOPHUMEBIE OCHOBAaHMS);
KUCTOT  (KUCIIOpOACOAepk alue ¢ OCCKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCITBIX)

4.2

dusznyeckue W XHMHYSCKHE CBOMCTBA IMPOCTBIX  BCIICCTB-HEMETAJIIIOB!

BOJIOPO/JIa, XJIOpPA, KUCIOPO/a, Cephbl, a30Ta, Gpocdopa, yriaepoaa, KpEeMHHS

4.3

@u3nyeckue MU XUMHUYECKHME CBOMCTBA IPOCTBHIX BELIECTB-METAJUIOB: JIUTHS,
HATpHsl, Kajdus, MarHusi U KaJbLiUsl, aJlOMHHUS, Kelie3a. DIEKTPOXUMUUYECKHI

pAI HAPSKEHU METAJJIOB

4.4

DuU3nyYeCKue U XUMUYECKUE CBOMCTBAa BOJOPOAHBIX COCIMHEHUM HEMETAIIOB:

XJIOPOBOZOPOA, CEPOBOAOPOJA, AMMHUAKA

4.5

Ou3nyecKkue W XUMHUYECKHE CBOMCTBAa OKCHIOB HemerauioB: cepbl (IV, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepona(ll, 1V), kpemausa(IV). Ilonydenne

OKCHJOB HEMETAJIJIOB

4.6

Xummueckne cBoicTBa okcumoB: MeTawioB [A-IIIA rpymm, mwaka, meau(ll) u

xenesa(ll, IT). I[Tomy4yenne oKCUI0B METAIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHHMHN M aM(OTEPHBIX THAPOKCUIIOB (Ha MpUMEpe
TUAPOKCUIOB QIIOMUHUA, JKele3a, IuHKa). [loayueHue oOcCHOBaHMI U

aM(OTEpPHBIX THIPOKCHUJIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEPHHUCTOM, CEpHOM, a30THOH, (ochOpHOU, KPEeMHHEBOH, yrosbHOW. OcoObie
XUMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM M Aa30THOM KHUCIOT.

[Tonydyenue KuciIoT

4.9

OO6mue XxuMHIeCcKue CBOMCTBa cpenHux coneid. [lomyuenue conei

4.10

[Mony4yenue, coOupaHue, paclo3HaBaHHE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuun

4.11

[lonyuenne amMmuaka, CepHON M a30THOM KUCIIOT B MPOMBIIIIEHHOCTH. Obmime

CIIOCOOBI IMOJIYUCHHUA MCTAJLJIOB




4.12

I'enernueckas cB3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4eCKUX peakiidi Mo Pa3IuYHbIM MPU3HAKAM: MO0 YHUCITY H
COCTaBY Y4YaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY 3(dexTy, 1o

W3MEHEHHMIO CTeIIeHEH OKHMCICHUS XUMUYECKHUX 3JIEMEHTOB

52

TennoBoil 3¢ pexT XUMHUYECKON peakIui, TePMOXHUMHUYECKIE YpaBHEHUS. DK30-

U DHJIOTEpMUYECKHUE peakluu. TepMOXUMUYecKue ypaBHEHH

53

OKUCIUTEIBHOBOCCTAHOBUTEIbHBIE peakuu. OKHCIUTENN M BOCCTAHOBUTEIH.
[Ipomieccbl  OKMCIIEHUST M BOCCTAHOBIEHHs.  OJEKTPOHHBIM  OanaHc

OKHCJIUTEILHOBOCCTAHOBUTCIIHHOM p€aKkuuu

54

Teopus 3eKTpoaUTHYECKON nuccoruanuu. KaTnonsl, aHMOHBI. DJIEKTPOIUTHL U

HEBJICKTPOJIHNTEI. CuibHbBIE U c1a0bIe OJICKTPOJIHUTEI. CrenecHb JUcconruanumn

5.5

Peakiun wioHHOTO OOMEHa. YCJIOBHS NMPOTEKAaHHUS PEaKIUid MOHHOTO OOMEHa,

IIOJIHBIE U COKPAILIEHHBIC HOHHBIE YPABHEHUS PEAKLIUN

XHUMHA U OKpYXKarolas cpeaa

6.1

BemectBa u marepuanbl B NOBCEIHEBHOM KW3HU 4elOBeKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XWMHYECKUX peakmuii B Jabopatopuu U OBITY.

HepBa;I ImoMouib Mpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XUMHUECKOE  3arps3HEHUE OKpyXKaromieil cpelnbl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBbI, BO3JyXa U BOJOEMOB), CIHOCOOBI €0 MPEIOTBpPALICHUS
[IpenenvHas momyctumass koHueHTpanus BemiectB (ITAK). Ponp xumuum B
pelIeHur DKOJOTHYECKHX TMpobieM. YcuiaeHue mnapHUKOBOro dddekra,

pa3pyLieHne 030HOBOTO CIIOSI

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHUS U MX COSAUHEHHUHA B
6BITy, MCIUIUHC, IMPOMBINUICHHOCTH W CCJIBCKOM XO3SICTBE. HpI/IMeHeHI/Ie
METaJUIOB M CIUIAaBOB (CTalb, YYTyH, AIOPAIIOMHUHUN, OpoH3a) B OBITY |
IMPOMBIINIJICHHOCTH HUX COGHHHGHHﬁ. Iloustue o KOppO31uu MCTAJUIOB, OCHOBHBIC

CIOCOOBI 3aIIUTHI X OT KOPPO3UU

6.4

[IpupoaHble WCTOYHHWKH YTJIEBOJIOPOJOB (yroib, MPUPOIHBIN Ta3, HE(PTH),

MPOIYKTHI UX TiepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COCTMHEHMSX
yrieposa (MeTaH, 3TaH, STHJICH, alleTUJIEH, 3TaHoJI, TJINIEPUH, YKCYCHas KHCIIOTA).
[onsiTne 0 OMONOTHYECKN BaKHBIX BEILIECTBAX: JKUpaxX, OENKax, yriieBojax — U Ux

POJIA B ) KU3HU YCTIOBCKA




PacuéTnr:

7.1 1o popmyramM XUMHUYIECKUX COCTUHEHUI
7.2 Macchl (MaccoBOI) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHYECKUM YpaBHEHHSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

» Xumusi: 8-if kiacc: 0a30BbIi yPOBEHb: YICOHHK; 5-€ U3TaHHE,
nepepadbotanHoe ['adpuensin O.C., OctpoymoB W.I'., Cnankos C.A.
AxnmonepHoe obdmectBo «M3aarenberBo «lIpocBemenne»

» Xumusi: 9-i knacc: 6a30BbIl YPOBEHb: YUEOHUK; 5-€¢ U3aHNUE,
nepepaboranHoe ["'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.

AxnronepHoe obmectBo «M3narensctBo «IIpocBemiennes

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET



