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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHOM IPOTrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XxuMuu Aa€T NPEJCTaBICHUE O IENsAX, OOIel cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IpPOrpaMMbl MO XUMHUH, ONPEAENSICT KOJUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH MpeameTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JIEATELHOCTH O00YyYalomerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAILICHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  peajiu3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTHUS U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEILCKUX YMEHHM, HEOOXOAMMBIX KakK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XUMHUU OOECIEUMBAIOTCA CIEIU(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATUNH XUMHUH, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyKalomuidi MUp»,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH 4YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHNHM K HAy4YHBIM METOJaM T[IO3HAHUS TMpPU MU3YYCHHH BEIIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NeSITETbHOCTH, OCBOGHUHM TNpaBui O€30IacHOTO OOpalleHHss C BEUIECTBAMU B
MOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHun XMMHUHM Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (QopMHpOBaHHE HHTEJIEKTYaJdbHO pPAa3BUTOM JHMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOATEIBHOMY NPHUHATHIO DPELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIOBUSM JKU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUHU;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOUIMX MPUOOPETEHNIO 00yYatOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM UYHCJIE€ YMEHHHA OOBSICHATH W OLEHUBATH SIBJICHUS
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyarommxcs T'yMaHUCTHUYECKMX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kiacce — 70 gacos (2
yaca B HeJlelo), B 9 kitacce — 70 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Teprnonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalus, KaIbLUA U HX
COCIMHEHUN B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepmoanueckoit
CUCTEME U CTPOCHHUEM HX ATOMOB.

CrpoeHre BellecTBa: BHJBl XMMHUYECKOW CBS3M. THIIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKUA U
BHJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COCIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanysa XuMAYeCKUX peaklyid Mo pa3auyHbIM MPU3HAKAM (IO YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOW PEaKUUU U IIOJOKECHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIHOU peaKunu. CocraBiienue YPaBHEHHUM

OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIM C  HWCIOJIB30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 2AEKTPONUTHIECKON TUCCOUUALMU. DIIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KaTnonsl, annoHbl. MexaHu3Mm aucCOLMallUi BELIECTB C PAa3JIMYHBIMU BUIAMHU
XuMudeckon cBsizu. CteneHs Aucconuanuu. CHUIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUSI peaKIiii MIOHHOTO OOMEHa,
IOJIHBIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U COJ€M B CBeTE TMPEACTaBICHUH 00 DJIEKTPOIUTHIECCKOM
nucconunanyu. KauecTBeHHbIE peakiiuv Ha HOHBI. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKINu



OT BO3JCHCTBHS pa3iINYHbIX (AKTOPOB, HCCIEAOBAHUE DIIEKTPOIPOBOJHOCTU
pacTBOPOB BEWIECTB, IMpOLECCAa TUCCOLMALMU KHCIOT, MIEIOYEe U COJIeH
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJIEHUE Tas3a, oO0Opa3oBaHUWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklMH pa3yIoKEHHs, COEUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
HKCIEPUMEHTAJIbHBIX 33]1a4.

HemeTaJsibl 1 MX COeIMHEHUS

OOmrast xapaktepucTtuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne um (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTeHOB. XMMHYECKME CBOWCTBA Ha IpHUMeEpe  XJopa
(B3auMoOJIEHiCTBUE C MeTayIaMH, HeMeTaJylaMH, IIejouaMu). XJIOpPOBOJOPO/I.
ConsHass KuCIOTa, XMMUYECKHE CBOMCTBA, IOJYyYECHHUE, NMpPUMEHEHHE. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHne XJIOpUIbl U HX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3nyecKue CBONCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XUMUYECKUe CcBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE, (PUBHUECKHE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (QuU3NUECKHMe ¢ XUMHUYECKHE CBOWCTBa (00mMe Kak
OpeCTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peaklvu,
JeXalllie B OCHOBE MPOMBILUIEHHOTO CHoco0a MOJMY4YEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcaoThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS pEAKLMs Ha
cynb(dar-uon. HaxoxneHnue cepbl U €€ COCNMHEHHH B MpUpoje. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE O,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €T0 MPEI0TBPAILICHHUS.

OOmast xapaktepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTPAHEHHE B MPUPOJIE,
¢uznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyecKkue 1 XMMHUYECKHUE CBOMCTBA, oyyeHue U npuMenenue. Conn aMMOHMS,
ux QU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (PU3UYECKUE U XHUMHYECKUE
cBOicTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crhenuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEW aMMOHHMS B KaueCTBE MHUHEPAJIbHBIX
ynoopeHuil. XuMHUUECKOe 3arpsi3HeHUE OKPYKaroIIe cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHHWE BO3Ayxa, MOYBBI W BOA0EMOB). Docdop,



annotpornuelie Monupukammu ¢docdopa, GuzNUECKUe U XUMUYECKUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciora, GU3NIECKUE U XUMUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX YIO0OPSHUIA.

Oo6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHHS.  YIJIepoA,  aJUIOTPOIHBIC
MOAM(UKAIIMK, PACIPOCTPAaHCHUE B TPHUPOAE, (PU3NUSCKHE U XUMUYCCKUE
cBorcTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumoresa riao6albHOrO TMOTEIJICHUS KIWMaTa, MNapHUKOBBIN
ahdexT. YrompHas KACIOTa U €€ COMM, UX (PU3MIECKHUE U XMMHYECKUE CBOMCTBA,
noiydyeHue W npuMmeHeHue. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35UCTBE.

[TepBoHaYaTbHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTHUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
OPOJYKTHl WX TmepepaboTku (OE€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaKHBIX BEIECTBAX: KHUpaX, OeNKax, yrieBojax — U ux
pomM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHUYECKHX U
HEOPTaHUYECKUX COCAMHEHUH.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJyYCHHE H
npumeHenue. CoeanHEHHs KpemMHHUsT B mpupoje. OOmme mnpeacTaBieHUs 00
okcuzae kpemuaus (IV) u kpemuueBoii kucinore. CHIMKATBl, X UCIOJIb30BAaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BaskHEWIINe CTPOUTENbHBIC MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30MacHOTO HMCMOJIb30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBEICHUE KAYeCTBEHHBIX PEAKIIUI Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpAKAMOIMNE (PU3NUECKHE M XUMHUYCCKHE CBOMCTBA
TaJIOTEHOB M WX COCIWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPUATIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl ©U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEpHUAIIOB), HAOJIIOEHUE Mpollecca OOyTJIMBaHUS caxapa Mo JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKUX CBOMCTB
pa30aBlIeHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cyabdar-
WOH W HAOJIOJeHHWEe TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COEIAUHEHHH (BO3MOXKHO HCIOJb30BaHUE



BUJICOMATEPHAIOB), 00pa3laMu a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOTyYECHHE,
coOupaHue, pacno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBCHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-moH u m3ydeHne NMpu3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4YEHUE MOJeNen
KPUCTAJUIMUECKNX PEmETOK anmasa, Tpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenme HEMETAIUTbl U UX COCTUHEHUS.

MeTasuibl 4 MX COCAUHEHUS

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUHU
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daeMmeHTtoB JI. N.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMHUYECKHUH  pAX
HaMpsHKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
crocoObl MosydeHuss MeTayioB. lloHATHE O KOppO3MM METalIOB, OCHOBHBIE
CrocoObl 3auMThl X OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpOH32a) ¥ UX IPUMEHEHNUE B OBITY ¥ IPOMBIIIEHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUUECKHUX
anemeHToB . . MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
duznyeckre U XUMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIBI U
TUAPOKCHABI HATpusd W Kanus. [[puMeHeHue IIENOYHBIX METAUIOB MW MUX
COECIVMHEHNH.

[Ilenoyno3eMenpHblE META/UIBI MAarHUM W KaJbLUHW: TIOJOXKEHUE B
Ilepunonnueckoin cucreMe xumudeckux snemeHToB [[. Y. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3ndecKkue 1 XMuMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelue coequHEHUs KaiblUs (OKCHUI, THUIPOKCHI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJOMUHHI: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenpneneeBa, CTpOE€HHE aToMma, HaxOxAcHHE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHMS. AM(POTEpHbIE CBONCTBA OKCUIA U THAPOKCHUIA
ATFOMHUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpOCHHE aTOMa, HAaXOXJIEHUE B mpupoae. Pusnmyeckue Hu
XUMHYECKHEe CBOMCTBA xkene3a. OKCHIbI, THApoKcH bl U conr xernesa (1) u xxenesa
(1), ux coctaB, CBOWCTBA U MOJyYCHHE.



Xumuueckuii IKCnepumeHm:

O3HAaKOMJIEHHE C o00pa3llaMu METa/UIOB M CIIaBOB, WX (U3UYECKUMHU
CBOMCTBaMH, M3yYEHHE PpE3YJbTaTOB KOPPO3UUM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJlbIUg W HATpUs C BOJOM (BO3MOXKHO MCIIOJIB30BAHUE BHJIEOMATEPHUAIIOB),
VCCJIEIOBAHUE CBOMCTB XKECTKOM BOJBI, MPOLECCA TOPEHUS JKEIe3a B KUCIOPOJIE
(BO3MOXXHO  HCIIOJIB30BAaHWE  BHUJIEOMATEpPUAIOB), IPU3HAKOB  IPOTEKAHMS
KAUECTBEHHBIX PEAKIW HAa MOHBI: MarHus, KajablHWs, aJIOMUHUA, LIUHKA, JKEJIe3a
(I u xenesza (111), meau (11), HaOmOACHKE K ONMKCAHUE MPOILIECCOB OKPAIIMBAHHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kalblusg (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB THMAPOKCHIA aTIOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3aj1a4 10 TeMe «Baxueriue
METAJUJIbl K X COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW JXU3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpenbl (mpeaenbHas JOMycTUMast
KOoHIIeHTparus BemecTs, aanee — [1JIK). Poias xumun B perieHnn 3KoJI0ruuecKux
npooiem.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUSA: HAy4dHbId (DakT, rumores3a, 3aKoH,
TEOpHsl, aHallM3, CHUHTE3, KIacCU(PUKALMs, TEPUOJAUYHOCTh, HaOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJElb, SBJIEHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHAIHI.

@dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHUZ,
U30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJEKTPUYECKUN 3apsisi, MPOBOJHUKH,
MOJTYNIPOBOJHUKH, JTUAJCKTPUKH, (POTO’JIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CIUIaBbl, (PU3NYECKUE BEIWYUHBI, C€AMHUIIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: dortocunTes, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
y0OpeHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TMOPOJIBI,
TI0JIC3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYeHHS XUMHUU B €IUHCTBE Y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
IIEPEIOBBIX JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATEIbCKOM, TBOPYECKOM W JAPYrMX  BHAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIPOIIECCE OTOM Yy4EOHOW NEeATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEICTABICHNUSI O BELIECTBE M XMMHUYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM paboThl C y4eOHBIMM TEKCTaMM, CIPABOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHA OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS ajJKOT0jsl, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3yibTaTamM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHUs, TOHUMAHUE [IEHHOCTH 310POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JOIEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTell HUX PEeLIEeHUs MOCPEICTBOM METOJOB XHMMUHU,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUSI OOIEHAYyYHBIE MOHATHS (3aKOH, Teopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAay4YHOUW KapTUHE MUpPA, U YHUBEpCAIbHbIE YUEOHbIE NeCTBUS (I103HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/ACIBbHBIX (DaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUThH JIOTHYCCKUE pacCyXaAeHus (MHAYKTHBHBIC, ACIyKTUBHBIC, 10 aHAJIOIHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XHUMHYecKas GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBISBJIAITE  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHUSI THUIIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JUIS BBIMOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMANBHYIO (hOpMY MpeAcTaBIeHUS UHpopMauu 1
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON J1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBy  oOcyXmaemMol  TeMbl, (OPMYIHPOBATH CBOU  MPEJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI IO UCCIIEAOBAHUIO CBOMCTB BENMIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHuss, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENEHATh LENU JEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JCUCTBUUA MPU BBINIOJHEHUU 33JaHUN C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJabTaTOB [0 OCBOEHHUIO 005A3aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0 HOBOTO  3HAHUS, €ro HWHTEpHpeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOydenus B 9 kiacce npeMETHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICII OCHOBHBIX XHUMHWYECKUX TMOHATHUM: XUMUYECKHI
AIIEMEHT, aTOM, MOJEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYecKas CBs3b, TEIUIOBOU 3PdeKT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pPACTBOP,  AJIEKTPOIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTUYECKAS] TUCCOLUALNS, PEAKIUA HOHHOTO
oOMeHa, KaTanu3aTop, XUMHYECKOEe paBHOBECHE, OOpaTUMble U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKUCJIEHHE U  BOCCTAaHOBIICHHUE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METajuInYecKasi), KpHUCTAJUIMYECKass pemETKa, KOppo3us METALJIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOM peakiuu, MpeAeabHO IO0MyCcTUMas
konueHTpanus [1/IK Bemectna;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHUYECKHX TIOHATUHA U
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e OIpPEIENATh BAJEHTHOCTD U CTENEHb OKUCICHUSI XUMUUYECKUX IJIIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIACCYy COEOUWHEHUU Mo ¢opmyrnam, BHJI XUMHYECKOU
CBsI3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep cpeibl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUM, THUIl KPUCTAJUIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpbiBaTh cMmbici [lepuonnueckoro 3akona /[I. M. MengeneeBa wu
JIEMOHCTPUPOBATh €ro TOHUMAaHHWE: OIKCHhIBATh W XapaKTepu3oBaTh
tabnuunyto Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rjaBHasg mnoarpynma (A-rpynma)y U «mobodHas
noarpynna (b-rpynma)», manesie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHKAMH  CTPOCHHSI  aTOMOB  XUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsia  sApa, OOIIee YHCIO DIEKTPOHOB U
pacnpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBONCTB JJIEMEHTOB M MX COCIUHECHHUU B



mpeenax MaJlbIX MEePUOIOB U TJIABHBIX MOJATPYII C YIYETOM CTPOCHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME WU CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TPOCTHIX U CJOXHBIX BEIIECTB, MOATBEPXKIasi OIMKMCAHHE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIii;

COCTABJISITH YPaBHEHUS JJEKTPOJUTUYECKON JHUCCOLUMALUU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIINA HOHHOTO
oOMEHa, ypaBHEHHUS peaKklui, TMOATBEPKIAIOIMIUX CYIIECTBOBAHKE
TEeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pPacKpbIBaTh CYITHOCTb OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX — PEAKITHIA
MOCPEJICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHCca 3THX PeaKUuid;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TPOTEKAHUSI XMMUYECKHX TMPEBpPALIEHUNH B Pa3TUUHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO W MOJIIPHYIO MAacChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PaCUEThHI
M0 YPaBHEHUIO XUMUYECKON PEaKIInu;

cCOONIOJaTh  MpaBUja  TOJIB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXke TNpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMH TI0 BBIMIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMHUI-,
uonua-, kapoonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS U HMOHBI HU3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OIEpAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
W CHHTE3, CpaBHEHHUE, OOOOIIEHHE, CHUCTEMATU3AIlMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKluid, €CTeCTBEHHO-HAYYHBbIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pEalbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumenoBanue pa3aesioB H TeM nuppoBbLIe)
Ne i/ P Kontpoabnbie | IlpakTnueckue (ucpp
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBO U XMMHYeCKHE PeaKIIUH
11 [ToBTOpeHue U yriaydieHne 3HaHu| 5 1 0 bu6nuoreka [JOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubmuorexa [IOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubmuorexa [IOK
' XUMHUYECKUE PEakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pasneny 17
Pasznen 2. HemeTas1bl M HX cOeIMHEHHS
51 OO0mras XxapakTepucTUKa XUMHUUECKIX 4 0 1 bubnuotexa [JOK
' snemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa LOK
' PYHIBL 2-¢p https://m.edso0.ru/7f41a636
COCTUHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' PYHIHL. ’ P https://m.edso0.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 anemeHToB |VA-rpynmel. Yraepon u 8 1 2 bubmmorexa [IOK
' . PYHIEL post https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS



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

Hroro no pazaeny

25

Pa3zgen 3. MeTaJIbl M X COeAUHEHU A

. but6mmoreka [IOK
3.1 Obmme croidcTa METANLIOR 4 https://m.edso00.ru/7f41a636
. bubnnorexa [{OK
3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Htoro mo pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa u Matepraibl B )KA3HU YEJIOBEKA 3 Bubmorexa ITOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PeszepBHOE BpeMst 5 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 70



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

IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
KosunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie | IlpakTuyeckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Ilepnonnueckuit 3aK0H.
1 [lepnonnyeckas cucrema 1 0 0 01.09- bubmmoreka [IOK
XUMHUYECKUX JIEMEHTOB /. 04.09 https://m.edsoo.ru/00adb59e
. Menneneena
3aKOHOMEPHOCTH B 01.09-
) U3MEHEHUH CBOICTB 1 0 0 04.09 bubnuorexa LIOK
XUMHUYECKHUX DJIEMEHTORB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Kunacc a
3 H(J)IMGHI;I:}'I):III"( H:m 1 1 0 0 07.09- bubmuoreka [JOK
P 11.09 https://m.edsoo.ru/00adb7e2
HEOPTaHWYECKUX BEIIECTB
B €CKOH CBsI3
} P 11.09 https://m.edsoo.ru/00adbac6
penéTox
KonTponbnas padora Nel no
TeMe «HOBTOpeHI/IeuI/I 14.00-
5) yrayOseHue 3HaHUH 1 1 0 18.09
OCHOBHBIX Pa3JIeioB Kypca 8 '
KJIacca
6 Knaccudukanms 1 0 0 14.09- bub6nuorexa [IOK
XUMUYECKUX PEAKIIUN 1O 18.09 https://m.edsoo.ru/00adbcb0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

Pa3JIMIHBIM ITPpU3HAKAM

ITonsTHe 0 cKOpOCTH

; XUMHAYECKON peaKIui. 21.09- bubmumoreka [IOK
IloHsaTHEe 0 TOMOI€HHBIX U 25.09 https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKIIHIX
IlonsaTue o XUMHYECKOM
paBHOBecuu. DaKTOPHI,

8 BIUSIIOIINE HA CKOPOCTh 21.09- bubnmoreka [JOK
XUMHUYECKON PEaKIuu 1 25.09 https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMUAYECKOTO
paBHOBECHS
OKUCIUTEIBLHO-

9 BOCCTAaHOBUTEIILHBIE 28.09- bubnmorexa LHOK

02.10 https://m.edsoo.ru/00adcade
peakuu
Teopust SIEKTPOIUTHIECCKON

10 I/ICSO na I/II/IpCI/IJII)HLIe u 28.09- bubmaorexa LJOK
A HHatH. 02.10 https://m.eds00.ru/00adcd68
cl1a0bie AIIEKTPOIUTHI

11 HoHHbIEe ypaBHEHHS PEaKIIUit 12.10- bubmorexa HOK

P peaxtl 16.10 https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA
KHUCJIOT ¥ OCHOBAHHUHU B CBETE
12 e ICTABNCHILH 06 12.10- bu6mmoreka [JOK

ped . 16.10 https://m.edsoo.ru/00add5d8
ANMEKTPOIATUICCKOM
IUCCOLIHAIANA
XUMHYECKHE CBOMCTBA

13 CoJieH B CBETE 19.10 - bubmmoreka [JOK
npeACcTaBIeHUN 00 23.10 https://m.edsoo.ru/00add8b2

SHCKTpOHHTHqCCKOﬁ



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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

Jucconnanuun

14 IMousiTHE O THAPOIH3E COJIEH 19.10- bubmorexa HOK
P 23.10 https://m.edsoo.ru/00add9d4
15 O06o001IeHue U 26.10 — bubmuoreka [JOK
CUCTEMaTHU3allis 3HAHUU 30.10 https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
6 «If’emelme P 26.10 — Bu6muorexa LIOK
30.10 https://m.edsoo.ru/00addbfa
IKCIIEPUMEHTAIBHBIX 33124
KonTponbnas padora No2 mo
17 TeMe «DJIEKTPOIUTHYECKAs 02.11 - bubnnoreka [JOK
nucconuanusg. XuMHU4eCKUe 06.11 https://m.edsoo.ru/00addecO
peaKIuu B pacTBOPAX»
OO6m1as XxapakTeprucTruKa
18 ranI(L)IreHOBp XI/IMI;ILICCKI/IG 02.11- bubmorexa [JOK
. ’ 06.11 https://m.edsoo.ru/00addfe2
CBOICTBa Ha IIPUMEPE XJI0pa
Xnoposogopon. ConsHas
19 KHUCJI0Ta, XUMUYECKHUE 9.11 - bu6mmoreka [IOK
CBOMCTBA, OJIyYEHHE, 13.11 https://m.edsoo.ru/00ade104
MIPUMEHEHNE
[TpakTuyeckas padora Ne 2
20 o teMe «llonydyenue 9.11 - bubnnoreka [JOK
COJITHOM KHCIIOTBI, U3y4EHUE 13.11 https://m.edsoo.ru/00ade348
€€ CBOWCTB»
Beruucnenus no
21 YPaBHEHUSM XUMHUYECKUX 23.11 - bubnnoreka [JOK
peakiuii, eciy OMH U3 27.11 https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
22 OO1m1ast XxapaKTepUCTHKA 23.11 - bub6nuorexa [IOK



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

anemeHToB VIA-rpymnmsl 27.11 https://m.edsoo.ru/00ade64a
AnnoTponHsie
MOU(PHUKAIUN CEPHI.
23 Haioi GHEG ce II:I ueé 30,11 - bubmorexa [IOK
8 . P 04.12 https://m.edsoo.ru/00ade64a
COCIMHEHHH B IPUPOJIE.
XHUMUYECKUE CBOMCTBA CEPBI
CepoBoa0pO/I, CTPOEHHE,
24 (bninqefmieﬂn XI/II;/II/IIIGCKI/IG 30.11 - bubmorexa OK
N 04.12 https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcuppl cepsl. CepHas
o5 KHCII0Ta, (PU3NIECKHE U 07.12 - bubmmoreka [IOK
XUMHYECKHE CBOMCTBA, 11.12 https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XHWMHUYECKUE PEAKLUH,
JIe)KAIlE€ B OCHOBE
IIPOMBIIIICHHOT'O cIIoco0a
26 HEJ'I €HUS CEpHOM KHCJIOTHI 07.12 - bubmmorexa LHOK
i P ’ 11.12 https://m.edsoo.ru/00adec8a
XUMUYECKOe 3arpsi3HeHUE
OKpY>KaroIen cpebl
COCTMHEHUSIMH CEPBI
97 Brruncnenune maccoBoit 101 1412 — bu6mmoreka [IOK
BBIX0/1a TPOJIYKTA PEaKLUH 18.12 https://m.edsoo.ru/00adec8a
OO6mrast XxapakTepucTruKa
3JeMEHTOB VA-TPYIIIBI.
28 A3oT, pacpocTt I;I}{]eHI/Ie B 1412~ bubmmorexa LOK
> Pactipoctp 18.12 https://m.edsoo.ru/00adeea6
npupojae, Gu3nuecKue u
XHMHYECKHE CBONCTBA
29 AmMHaK, ero Gu3sHuecKue u 21.12 - bubmmnorexa LIOK



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

XHUMHYECKHE CBOMCTBA, 25.12 https://m.edsoo.ru/00adf004
MOJTyYCHHE U IPUMCHEHUE
[TpakTuyeckas padora Ne 3

30 no teme «Ilomyuenue 21.12 - bubmumoreka [IOK
aMMUaKa, U3y4eHHEe ero 25.12 https://m.edso00.ru/00adf180
CBOMCTB»
A3oTHas KHCI0Ta, €€

31 bu3rUecKre 1 XUMUYECKHE 28.12- bubmmorexa [JOK

. 29.12 https://m.edsoo.ru/00adf306

CBOWCTBa
Hcnons3oBanne HUTPATOB U
COJIEH aMMOHUS B Ka4eCTBE

39 MUHEPAIbHBIX yI0OpEHHI. 11.01- bubnuorexa [JOK
XHUMHYECKOE 3arpsi3sHEHUE 15.01 https://m.edso0o.ru/00adf518
OKpYIKaroIIen cpebl
COCJIMHEHUSIMH a30Ta
dochop. Oxcun hochopa

33 (V) u dochopHas kuciora, 11.01 - bubnnorexka [JOK
(busznyecKkrue 1 XUMHUYECKHe 15.01 https://m.edso0o.ru/00adf68a
CBOWCTBa, OyuYEHHE
Hcnonb3oBanue GocaToB B
KauecTBE MUHEPATbHBIX

34 00peHwmii 3a11:) SI3HEHHE 18.01 - bubmorexa HOK
YAOOP N p 22.01 https://m.eds00.ru/00adfc20
MIPUPOJTHON CpeIbl
dbocharamu
Yruepon, pacupocTpaHeHHUE

35 .- If oﬂ ep (I)I/ISH‘{GSKI/IC " 18.01 - bubnnoreka [JOK

PHPOAE, N 22.01 https://m.edsoo.ru/00adfd9c

XUMHYECKHE CBOIMCTBA

36 Oxcuppl yriepona, ux 25.01 - bub6nuorexa [IOK
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(bu3HUECKHE U XMMUYECKHE 29.01 https://m.edsoo.ru/00adfebe
CBOMCTBA. DKOJOTHYECKHUE
poOJIeMBbl, CBSI3aHHBIC C
okcuaoM yriepoza (1V)
37 VYronpHasg KUCIIOTa U €€ COTU 25.01 = bubmoreia OK
29.01 https://m.edso0.ru/00ae006¢c
[IpakTuyeckas padora Ne 4
o teme "[lonydeHue
28 S Py;a 01.02 - Bu6mmorexa LIOK
T i 05.02 https://m.edsoo.ru/00ae027e
KadecTtBeHHas peakius Ha
KapOoHaT-MOH"
[TepBOoHaYaIIbHBIE TOHATHS
39 00 OpraHMYeCKHUX BEIIECTBAX 01.02 - bubnuorexa [JOK
KaK O COeUHEHUAX 05.02 https://m.edsoo.ru/00ae054e
yriepoja
40 Kpemuuii u ero coequHeHus 08.02 - bubmorexa [JOK
P A 12.02 https://m.edso00.ru/00ae080a
[IpakTnueckas padora Ne 5.
Pemienue
41 9KCIIEPUMEHTAIBHBIX 3a7a4 08.02 — bubnnorexka [JOK
1o teme «Baxuerue 12.02 https://m.edso0.ru/00ae0bf2
HEMEeTaJUTbl U UX
COCTMHCHH S
KonTtponsHas padora Ne3 o
42 Teme «BaxkHeitme 15.02 — bu6mmorexa [IOK
HEMETaJIbl U UX 20.02 https://m.edso0.ru/00ae0e18
COCTMHCHH S
43 OO1m1ast XxapaKTepUCTHKA 15.02 - bub6nuorexa [IOK



https://m.edsoo.ru/00adfebe
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XUMHUYECKHUX DJIEMEHTOB — 20.02 https://m.edsoo.ru/00ae103e
MeTauIoB. Merainueckas
CBSI3b U METAJLUIMYECKAs
KPUCTAJUTMYECKas PelIéTKa.
duznyeckre CBOMCTBA
METAJIIOB
XUMHYeCKHe CBOMCTBA
44 METaJIIOB. 01.03 - bubmuoreka [JOK
DNEeKTPOXUMUYECCKUN P 05.03 https://m.edsoo.ru/00ae1156
HaIpsHKEHNUH METaJUIOB
O61ue cnocoObl MOTydeHHs
MmetauioB. CIIaBsl.
Brruncnenus mo
45 aBHEHUSIM XUMHYECKHUX 01.03 - bubmmorexa [IOK
P . 05.03 https://m.edso0o.ru/00ae1156
peaKui, eciiu OJIUH U3
pEareHTOB COACPKHUT
pUMecH
46 [TonsaTne 0 KOppo3uun 09.03 - bubnuoreka [IOK
METAIIOB 12.03 https://m.edso0.ru/00ae1278
09.03 - bu6mmoreka [JOK
47
Ilenotrere Merab 12.03 https://m.edso0.ru/00ae14b2
48 Oxcuapl U THIPOKCHIB 15.03 - bubnuoreka [IOK
HATpUs U Kalus 19.03 https://m.edso00.ru/00ae14b2
€JI0YHO3EMEIIbHEIE
49 ﬁimnnm IS 15.03 - bubnuorexa [JOK
. H 19.03 https://m.eds00.ru/00ae15e8
MarHui
50 Bakneiimme coequHeHUs 22.03 - bubmuoreka [JOK
Kb 26.03 https://m.edsoo.ru/00ae15e8
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O06001IeHne 1

22.03 -

51
CUCTEMATH3aN 3SHAHUI 26.03
59 JKécTKOCTh BOJIBI M CIIOCOOBI 29.03 — bubmuoreka [JOK
e€ ycTpaHeHus 02.04 https://m.eds00.ru/00ae1886
IIpaktrueckas padora Ne 6
53 H(I)) TEME ")KéCTEOCTB BOJBI U 29.03 - Bubmaorexa ITOK
. ,,ﬂ 02.04 https://m.edsoo.ru/00aelae8
METO/JIbI €€ yCTpaHCHHUS
12.04 — bu6mmoreka [IOK
54 An I
FOMHIETHH 16.04 https://m.edsoo.ru/00aelc64
55 AMddoTepHbIE CBOMCTBA 12.04 — bubnnoreka [JOK
OKCHJIa U THAPOKCHUAA 16.04 https://m.edsoo.ru/00aelc64
19.04 - bu6mmorexa [IOK
56 K
eeso 23.04 https://m.edsoo.ru/00ae1d86
OKcHabl, THAPOKCHIBI K
57 coJiu ienesf Izl ) u ieﬂesa 19.04 - bubmorexa [JOK
() 23.04 https://m.edsoo.ru/00ae35e6
O0006111eH1E U 26.04 —
58 .
CHCTEMATH3AIHS 3HAHWUI 30.04
[IpaxTuueckas padora Ne 7.
Pemrenue
59 AKCIIEPUMEHTAIIBHBIX 337144 26.04 - Bubmorexa ITOK
P . A 30.04 https://m.edsoo0.ru/00ae3de8
o TeMe «Bakuelnine
METAIUIBI U UX COEIUHEHUS
Brruncnenus mo
ABHEHUAM XUMHUUYECKUX
60 yzax S —— 04.05 - bubmuoreka [JOK
PEAKIIH, A 07.05 https://m.eds00.ru/00ae1750

pCarcHTOB JaH B M30BITKE
HJIN COACPIKUT NPUMCCHU.
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Brruncinenust MmaccoBoy noau
BBIX0/1a TIPOJIYKTA PEAKIIUH

O060061eHue u 04.05 -
61 . 1
CUCTEeMAaTH3aIHsl 3HAHUH 07.05
KonrtponsHas padora Ne4 mo 11.05
62 Teme «BaxkHeiime MeTaibl 1 14' 05
U UX COCIUHEHUSD) ’
BemecTBa u matepuan
63 Hoscl:e T}feBEOI\;I ;FKI/II);II{I/I o 1 11.05- bubmorexa LIOK
A 14.05 https://m.edso00.ru/00ae3f50
YelloBeKa
64 XHUMHYECKOE 3arpsi3sHEHUE 1 17.05 - bubnnoreka [JOK
OKpY’KaroIen cpeabl 21.05 https://m.edsoo.ru/00ae4270
Poab xumun B perieHun 17.05 - bubnuorexa [JOK
65 1
HKOJIOTHUYECKUX MPOOIeM 21.05 https://m.edso0.ru/00ae4270
Pese i YpOK.
. o 60?};:;?12 € . 24.05- BuGmiorexa LIOK
B . 28.05 https://m.edsoo.ru/00ae0d0a
CUCTeMaTH3aIusl 3HAaHUH
Pe3epBHbIil ypok.
67 0 60g eHHeyE 1 24.05- bubnuoteka [JOK
B . 28.05 https://m.edsoo.ru/00adb33c
CUCTeMaTH3aIusl 3HAaHUH
PesepBHbIii ypOK. Eub 1OK
UOJINOTEeKA
68 1 31..05
O6obmerme u . https://m.edsoo.ru/00ad9ch2
CUCTeMaTH3aIusl 3HAaHUHA
69-70 | IloBTOpEHHME MPOWIECHHOTO. 1
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOHN ITPOI'PAMMBbBI

9 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O 0611{61"0 06pa30BaHI/Iﬂ

1

ITo Teme: «BeH_IeCTBO U XUMHYECCKas peaKuusi»

11

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKMX IIOHATUH: pacTBOp,
AIIEKTPOJINTHI, HEIJIEKTPOJIMUTHI, 3JIEKTPOJUTHYECKAS AUCCOLMALIMS,
peakuMy HMOHHOro OOMEHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtumble u HEoOpaTUMbIE peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCJIUTEID,
BOCCTAHOBUTEIIb, OKHCICHHE M BOCCTAaHOBIIEHHE, aJUIOTPOIUS,
aMpOTepHOCTh,  XMMHUYECKas  CBA3b  (KOB&IEGHTHAs, HWOHHaf,
MeTaJIJIMYeCcKast), KpPUCTAJUIMUECKas pelETKa, CIUIaBbl, CKOPOCTh

XHUMHYECKOH pCaKuu

1.2

HIUIFOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHX MIOHATHUA H

MIPUMCHATDH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

13

COCTABJISITh YPAaBHEHUS JJIEKTPOJUTUYECKOM IUCCOLMALMU KHCIIOT,
LICJI0YEH U COJIEH, IOJIHBIE M COKPALIEHHBIC YPABHEHUs pPEaKLHUU

HOHHOTO OOMEHA

14

PaCKphIBaTh CYHIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

MoCpeACTBOM COCTABJICHHUS 3JICKTPOHHOT'O OamaHca 3TUX peaKI_[I/Iﬁ

1.5

MMpOBOANUTD paC‘léTH 110 YPaBHCHHIO XUMHYIECKOU peaknuuu

IIo Ttemam: «HeMeTamnpl M HMX COEOUHEHHSI» U «MeTaaabl M HX

COCAUHECHUA

2.1

XapaKTepU30BaTh (OMUCHIBATH) 00IIME U CTICU(PUIECKUE XUMUUECKIE
CBOMCTBAa MPOCTBIX U CIOXHBIX BEIIECTB, MOJTBEpPXk Iasi OINUCAHUE
MpUMEpaMu MOJICKYJIIPHBIX M HOHHBIX YPAaBHEHHH COOTBETCTBYIOIINX

XHUMHUYCCKUX pCaKI_II/Iﬁ

2.2

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MOATBCPKKAAOIMINX CYIICCTBOBAHUC

TEHETHYECKOM CBS3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMUA,




BO3MOKHOCTH IPOTEKAHUsI XMMUYECKUX IPEBPALICHUN B pa3IMYHBIX

YCIIOBUAX

2.4

CJIeZIOBaTh IpaBHJaM  II0Jb30BaHUS XHUMHYECKOH TMOCYIOH U
1ab0paTOpHEIM O0OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaICHHS C
BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIHUSMHU 10 BBITOJHEHHIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/IIO

ra3o00pa3HbIX BELIECTB (aMMHUaKa U YTIIEKUCIIOT0 Ta3a)

2.5

NPOBOJUTh PEAKIMH, TOATBEPKIAIONINEG KadeCTBEHHBIH COCTaB
pa3MYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IMYTEM XJIOPH/I-,
Opomun, womupa, kapOonar, Qocdar, cunamkar, cynabdar,
THJIPOKCHIMOHBI, KATHOHBI aMMOHUS, WOHBI H3YyYCHHBIX METAJIJIOB,

MNPUCYTCTBYIOIIHNEC B BOAHBIX pACTBOPAX HECOPIraHNYCCKUX BCIICCTB

IIo Teme: «Xumus u OKpYy’Karomias cpeia»

3.1

pacKpbIBaTb CMBICJI  OCHOBHBIX XHMHYCCKHX MMOHSTHH: HI[K

BCIICCTBA,; KOPPO3Ud METAJIIIOB

3.2

MPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON JESITEIIbHOCTH —
aHaJgu3 W CHHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEeMAaTH3alUIo,
BBISIBICHUE TPUYUHHO-CICACTBEHHBIX CBSI3€M — I U3y4CHUSA
CBOICTB BELIECTB M XHUMHYECKHX pEaKIHii; eCTEeCTBEHHOHAy4YHbIC
METO/bl TO3HAHWUA — HAOJIOJIEHWe, H3MEpPEHUe, MOJEITUPOBAHUE,

HKCIIEPUMEHT (peabHbI U MBICTCHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePIKAHUS

1

BemectBo n Xumudeckas peaKkuusi. HOBTOpeHI/IC

11

[Tepuonuueckuii 3akoH. [lepuoguueckas cucrema XuMU4eckux 3yemeHToB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XMMHYECKUX DJIEMEHTOB TEPBBIX TPEX TMEPHUOJIOB, Kalusl, KaJblUd U HX
COEAMHEHHI B COOTBETCTBUHU C IIOJIOKEHUEM 3JIEMEHTOB B llepuonnueckoi

CUCTEME U CTPOCHUEM HUX aTOMOB

1.2

CrpoeHne BelecTBa: BHIBI XUMHMYECKOM CBA3U. THUNBI KPHUCTANIMYECKUX
pElETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKON PEIIETKH
U BUJA XUMHUYecKoll cBs3u. Knaccudukanus u HOMEHKIIaTypa HEOpPraHUYECKHX
BEUIECTB (MEXAYHapoAHas U TpUBHaJIbHAs). XUMUYECKUE CBOWCTBA BELIECTB,
OTHOCSIIIUXCS K  PAsJIMYHBIM  KjaccaM HEOPraHWYECKUX  COCIUHEHU,

IrCHCTUYCCKAaA CBA3b HCOPTraHNYCCKUX BCIICCTB

1.3

Knaccudukanys XuMU4ecKuX peakluid 1o pa3iuyHbIM IpU3HAKaM (110 YUCITY U
COCTaBy YyYacTBYIOIIMX B PpEaKLUUH BEIIECTB, MO TEIUIOBOMY 3(pdekTy, o
W3MEHEHUIO CTENEHEH OKHUCIIEHUS XMMHUYECKHUX 3JIEMEHTOB, 10 00OpaTUMOCTH,
[0 y4yacTHUIO KaTaiu3atopa). OK30- U DSHIOTEPMUYECKHE  PpeakiuH,

TEPMOXUMHNYCCKUC YPABHCHHA. IlonsiTue o CKOpPOCTH XHUMHYICCKOMN peakuuu

1.4

[Tonsite 00 0OpaTUMBIX M HEOOpPATHUMBIX XMMHUYECKUX peakuusax. [lonstue o
TOMOTEHHBIX U T€TEPOreHHbIX peakuusax. [loHaTne 0 XuMu4ecKoM paBHOBECHUH.
@axTophl, BIUAIOIIME HAa CKOPOCTh XUMHUYECKOW pEeaKkUUd U TOJ0KEHHE

XUMHYCCKOTI'O paBHOBECUA

1.5

OKHUCIINTENIbHO-BOCCTAHOBUTENIbHBIE  pPEAKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHue  ypaBHEHHM
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUN C HCIOJIb30BAaHUEM METO/a

AJIEKTPOHHOTO OajaHca

1.6

Teopust 3IEKTPOJIUTHUECKON JUCCOILUALUH. DJIEKTPOJIHUTHI M HEAJIEKTPOIUTHI.
Katunonsl, annonsl. MexaHu3m AUCCOLMAIIMU BELIECTB C PA3JIMYHBIMU BUJIAMU
XuMudeckon cBsi3u. CteneHb aucconuanui. CHIbHBIE B CJ1a0bIe DJIEKTPOIUTHL.
Peakunu noHHOrO0 OOMeHa. YCIOBUS MPOTEKAHUs PEaKIMii MOHHOTO OOMeEHa,
IIOJIHBIE W COKpAalI€HHbIE WOHHBIE YpaBHEHMs peakunid. CBOICTBAa KHCIIOT,

OCHOBAaHMH U COJEel B CBET€ NPEACTABICHUN OO0 SICKTPOIUTUIECKON




nucconuanuu. KauectBeHHbIe peakiiuy Ha MOHBL. [1oHsTHE O TMapOIN3E coneit

1.7

XHUMHUYECKUN DSKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMHM KPUCTAIUIMUECKUX
pEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
ayiMasa), CJIO’KHBIX BELIECTB (XJIOpuJa HATpHsl); UCCIEAOBAHUE 3aBUCHMOCTH
CKOPOCTH XHUMHUYECKOW pEeakluu OT BO3JCHUCTBUS pPAa3IMYHBIX (HAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPacTBOPOB  BEILIECTB,  IIpolecca
IUCCOLMAIMK  KHUCIIOT, wieioued M cojeil  (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB); IMPOBEACHUE ONBITOB, WUIIOCTPUPYIOLIUX I[PU3HAKU
MIPOTEKAaHUs PeaKlnii HOHHOTO oOMeHa (00pa3oBaHUE OCa/IKa, BbIIEJICHHUE Ia3a,
0o0pa3oBaHHE BOJbI); OIBITOB, HIUTIOCTPUPYIOUINX HPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX peakluil (TOpeHHe, PEaKiuu Pa3IoKEeHUs, COCIUHEHUs);
pacrno3HaBaHH€ HEOPTaHUYECKUX BEIIECTB C IOMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBbI; PCHICHUC OKCIICPUMCHTAJIbHBIX 3aaa4

Hewmertannel 1 ux coeIMHEHUS

2.1

O6mass xapaktepuctuka raiaoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHbIe cTerneHu okuciaeHus. CTpoeHne u (u3nIecKre CBOMCTBA IMPOCTHIX
BELIECTB — TrajoreHoB. XHMHUYECKHME CBOICTBA Ha MpUMEpe XJopa
(B3auMozielicTBUE C MeTaljlaMHM, HEMETa/laMH, IiejouyamMu). XJIOpOBOJIOPOA.
ConsiHas KMCIIOTa, XUMUYECKUE CBOMCTBA, NOJIy4eHHUE, IpuMeHeHue. JleiictBue
XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M YeJIOBeKa. BaxkHelmme XJIOpUIbl U UX

Hax0’JIEHUE B IPUPOJIE

2.2

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmnbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTepHbIE CTeTeHN oKucieHus. CTpoeHne U (pu3nyeckre CBOWCTBA
IPOCTBIX BEIIECTB — KHCIOpOJa M Cepbl. AJUIOTPOINHBIE MOJUPHUKAINN
KHCJIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOMOPOJ, CTPOCHHE,
¢usnyeckue W XUMHUYeCKHe CBOMCTBA. OKCHIBI cepbl Kak IpeaAcTaBUTENH
KHCJIOTHBIX OKCHIOB. CepHast KHCIOTa, (PU3NYECKHe M XUMHUYECKHE CBOMCTBA
(oOmrue Kak MpencTaBUTENs Kjacca KUCIOT U crnenupuyeckue). XuMHUECKUe
peakiuu, JeKalme B OCHOBE MPOMBIIIICHHOTO croco0a IMOydeHHsI CepHOU
kucioThl. Ilpumenenne. Conau CepHOM KHUCIIOTHI, KaueCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxmeHnue cepbl U €€ COeAMHEHUI B mpupoae. XUMHUYECKOe
3arps3HEHUE OKPYKAIOMIEH Cpelbl COCAMHEHUSMH Cephbl (KHCIOTHBIC TOXKIM,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 nNpeaAOTBPAIICHHUA

2.3

OOmiass xapakTepucTuka 371eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS

ATOMOB, XapaKTCPHBIC CTCIICHU OKUCJICHUS. A3OT, pacnupoCTpaHCHUC B IIPUPOJC,




¢usnyeckre U XUMU4eckue cBoiictBa. Kpyrosopor a3ora B npupojae. AMMHaK,
ero (pu3M4ecKue M XMMHUYECKHE CBOMCTBA, ModydyeHue U npumeHeHue. Coau
aMMOHMs, HX (u3NYeckMe ¢ XHMMHUYECKHE CBOWCTBA, IPUMEHEHHE.
KayecTBeHHast peakiusi Ha MOHbI aMMOHMsI. A30THasl KUCJIOTA, €€ MOJyUYEeHHUE,
¢usnyeckue W XMMHUYECKHE CBOMcTBa (00IIME Kak MpeICTaBUTENs Kiacca
KUCIOT U cneuuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHHS B
KauecTBE MMHEPAIbHBIX yN0OpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolei
Cpeabl COCTMHEHUSMH a30Ta (KHCIOTHBIC TOXKAM, 3arpsi3HEHNUE BO3yXa, TIOYBHI

1 BOJOEMOB)

2.4

®ocdop, amnmorponusie Mogudukanuu (ocdopa, puzNIecKne U XUMUUECKUE
cBoiictBa. Oxcun dochopa(V) u dochopHas kuciaora, ¢GU3NYECKUE U
XUMHYECKHE CBOMCTBa, moiydeHue. Mcmonb3oBanue (ochaTtoB B KadecTBe

MUHEPAIBHBIX YIOOPEHHIA

2.5

Obmas xapakrtepuctuka 3rneMeHToB |VA-rpynmbl. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEepPHBIE CTENEHW OKUCICHUS. YTJIEepol, auIOTPOITHBIC
MOTUGUKAIMK, PACIPOCTPAHEHHE B MPHPOJE, (U3NYECKHE M XUMHUYCCKUE
cBoiictBa. Aacopomusi. Kpyrosopot yriepoaa B npupone. OKcunbl yriepona,
uX (U3MYeCKHEe W XUMHUYECKUE CBOICTBA, JICHCTBHE HAa >KUBBIC OPTraHU3MBI,
MOJIy94eHUE U TIPUMEHEHHE. DKOJIOTUYECKUE TPOOIEMBI, CBA3aHHBIE C OKCHIIOM
yrinepona(lV); rumore3a rino0adbHOTO MOTEIUICHUS KIMMAaTa, MapHUKOBBIN
apdexr. YrompHas KUCIOTa U €€ COJHM, UX (PUINYECKUE M XUMHUYECKHE
CBOWCTBa, TOJy4YeHHEe W TpuMeHeHHe. KauecTBeHHasr peakius Ha kapOoHaT-
nonsl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH U

CEJILCKOM XO3AHCTBE

2.6

IlepBoHauabHbIE TOHATUS 00 OPraHWYECKMX BELIECTBAX KaK O COEAMHEHUSX
yriaepona (MeTaH, 3TaH, JTWIEH, AaleTWIEH, 3TaHOJ, IVIMIEPUH, YKCYCHas
kucnora). MIx coctaB u xumuueckoe crpoeHue. [lonstue o Ouomormyecku
BaXHBIX BEIECTBAX: XMpaX, Oenkax, yriaeBoJaXx — MU HX pPOIU B HKHU3HU
yenoBeka. MaTepuaabHOE E€IUHCTBO OPraHUYECKUX M HEOPraHUYECKUX

COeTUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue u XHUMHUYECKHE CBOMCTBAa, IMOJIyUeHUE U
npumeHnenne. CoenuHeHUs KpeMmMHHUs1 B mpupojge. OOmme mpeacraBieHuss 06
okcuae kpemHusA(1V) u kpemHueBoii kuciore. CUIMKAThI, UX UCIOJIb30BaHUE B
ObITY, METUIIMHE, POMBIIIIEHHOCTU. BajkHel1e cTpouTeabHble MaTepHaIbl:

KepaMuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. [Ipobiemsbl Oe3o0macHOTO




HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCGI[HQBHOﬁ KU3HHU

2.8

XUMHUYECKUN SKCIEPUMEHT: H3y4eHHE OOpa3llOB HEOPTaHMYECKUX BEIIECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEJIECHUE KAaYECTBEHHBIX PEAKLMM Ha XJIOpUI-
MOHBI M HaONIOJCHUE MPU3HAKOB HUX TMPOTEKAHMs;, OMBITHL, OTPAKAIOIINE
¢u3nyeckue U XMMUYECKHE CBOMCTBA I'AJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BAHUE BUAECOMATEPHAIIOB); O3HAKOMJIEHHE C 0Opa3lamMu XJIOPUIOB
(raJloreHN10B); O3HAaKOMJIEHHE C oOpa3namMM cepbl U €€ COEJUHEHUSIMU
(BO3MOXHO MCHOJB30BaHME BHJICOMATEPUAIOB); HAONIOJEHUE IIpolecca
o0yIJIMBaHUs caxapa HoJ ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
M3yueHHe XMMUYECKHX CBOWMCTB pa30aBIIEHHOW CEPHOM KHCIOTHI, MPOBEICHUE
KayeCTBEHHOW peakuuud Ha cynb(ar-uoH U HaOJIOJeHHe Ipu3HaKa eé
MPOTEKaHMS; O3HAKOMIIEHHE C (PU3NIECKUMHU CBOMCTBaMU a30Ta, hocdopa u ux
coelMHEHUIl (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMAaTepHalioB), 0OOpa3LaMu
a30THBIX U (ochHOpHBIX yIOOpEeHUH; MOTydYeHue, coOMpaHue, paclo3HaBaHUE U
M3Y4YEHHUE CBOICTB aMMMaKa; IPOBEICHHE KaueCTBEHHBIX pEaKIMi Ha HOH
aMMOHMS U (Qocdar-uoH UM U3yyEHHME IMPU3HAKOB UX HPOTEKAHU,
B3aMMO/JICICTBUE KOHIIEHTPUPOBAHHOM a30THON KUCJIOTHI C ME/IbIO (BO3MOKHO
UCIOJIb30BAaHUE BHUAEOMATEPUANIOB); M3Y4YEHUE MOJeNel KpUCTATUIMYECKUX
pemérok anmasa, rpadura, QymiepeHa; O3HAKOMJIEHHE C IPOIECCOM
azicopOLIMK PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIVIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIYy4EeHUE, COOMpaHHE, PACIO3HABAHME U H3Y4YEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHE KAaueCTBEHHBIX pEaKkUMi Ha KapOoHaT- u
CIWJIMKAaT-HOHBbl M M3yY€HUE TMPU3HAKOB HX TPOTEKAHUS; O3HAKOMIIEHUE C
MPOAYKIMEN CHJIMKATHOM IPOMBILIUIEHHOCTH; PEUIEHHE 3KCIEPUMEHTAJIbHbBIX

3aaa4 110 TEMC «Baxaele HeMeTalIbl U UX COCINMHCHMU

Mertannsl 1 uX COCIUHCHU A

3.1

OO6m1ast XapakTEPUCTHUKA XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM MX
nonoxxenus B llepmoandeckorn cucreme XuMHueckux anemMeHtoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTaJuIoB. MeTainyeckast CBsI3b U
METaJUIMYecKasi KpUCTaJuIMuecKass pemérka. OIEeKTPOXMMHYECKUH  psij

HaIpsHKEHNH METaJUIOB

3.2

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Iue croco0bl MONTy4eHUs
MeTauioB. [ToHATHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. CraBsl (CTallb, YyT'YH, JIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy " NPOMBIIIIJIICHHOCTH




3.3

[Ilesounble MeTaJUIBL: MOJOXKEHHE B Ilepuonnueckol cUCTEME XHMHYECKHUX
anemeHToB .M. MenneneeBa; CTpocHHE X aTOMOB; HaXOXJIEHUE B IPUPOJE.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIIbI U
TMAPOKCUABI HaTpusd M Kanud. [IpuMeHeHHMe INENOYHBIX METAUIOB MU HX

COE€IUHEHUN

3.4

[[lenouno3emMenbHBIC  METAIBI  MarHUW W KajJblIM:  TIOJIOKEHHUE B
[Tepuonuueckoit cucreme xumuueckux saeMenToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaXxOxjAeHHe B mnpupoje. Pusnueckue U XUMHYECKHUE CBOMCTBA
MarHus W Kaublius. BaxkHeWmne coequHeHUs Kajablus (OKCHJ, THIPOKCHI,

conn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

AmoMUHMI: TION0)KEHUE B llepuonnMyeckol crucTeMe XMMHYECKHX 3JIEMEHTOB
JI.. MenaeneeBa; CTpO€HHE aToMa; HaxoxkjaeHue B mpupoae. duzmdeckue u
XUMHAYECKHAE CBOMCTBA AFOMUHMSI. AM(OTEpPHBIC CBOMCTBA OKCHIA U THIPOKCHIA

AJIFOMHHUA

3.6

Keneso: nmonoxenue B [lepuogndeckoit cucreMe XuMU4IeCKUx 3jeMeHToB JI. 1.
MeHeneeBa; CTpoeHHWE aToMa; HaxoXKJIeHue B mpupone. Dusznueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THAPOKCUAbI B coiu xkene3a(ll) u

xeneza(lll), ux cocras, cBOMCTBA U MOTYyYCHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMyu METaNIOB U CIUIABOB,
ux (pu3nUecKkuMH CBOMCTBAMH; W3YYEHHE Pe3yJIbTaTOB KOPPO3HH METAIJIOB
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), 0CcoO0eHHOCTEH
B3aMMOJICHICTBUSL OKCHJAa Kalblldd W HaTpus C BOAOH (BO3MOXKHO
WCIOJIb30BaHNE BHUJICOMATEPUAIIOB); WCCIICJIOBAHUE CBOWCTB >KECTKOW BOJIBI,
mpolecca TOpPEHHUs Kele3a B KHUCIOpoAe (BO3MOXKHO —HCIOJb30BaHHE
BHJICOMATEPHAIIOB); TPU3HAKOB IMPOTCKAHMS KAYSCTBCHHBIX PEAKIIUH HA HOHBI
(MarHus, Kanbiusi, amomMuHus, uHKa, skenesa(ll) u sxemesa(lll), memu(ll);
HaOJTIO/ICHNE U ONHMCAHUE MPOIECCOB OKPAIIMBAHKS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblusg ~ (BO3MOXKHO  HCIIOJNIb30BAaHHME  BUJEOMAaTEPHAIIOB);
uccieoBaHie aM(OTEPHBIX CBOWCTB THJIPOKCHA ATIOMHHHS M THIPOKCHIA
[IMHKA; pEIeHHEe dKCIIEPUMEHTAILHBIX 33/1a4 10 TeMe «BaxxHe#1ine MeTaibl 1

nX COCANHCHMUA

XHMHS ¥ OKpYXaromas cpeaa

4.1

HoBbie maTepuansl u TexHosioruu. BelectBa m matepuaibl B MOBCEIHEBHOU
JKA3HU 4YelloBeKa. XUMHUs U 310pOBbe. be3ormacHoe UCIonb30BaHNUE BELLECTB U

XUMHUYECKUX peakiuil B ObiTy. IlepBas momomip mpu XUMHUECKHUX OKOTax M




OTpaBJICHUAX

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE

49 okpyxatomei cpeasl [TJIK. Pons XxumMun B perieHUu 3KOJIOTHYECKUX MPOOIIEM.

' [IpupoaHblE HMCTOYHUKH YTIEBOJIOPOAOB (Yyroiib, MPUPOIHBIA Ta3, He(DTh),
MPOJIYKTHI UX MEePepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

A3 XUMUYECKUH SKCIEPUMEHT: U3yueHue oOpa3oB MaTepuaoB (CTEKIO, CIIaBbI

METAJIJIOB, [TOJINMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Koxa
NpoBePsSIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0230BOr0 yPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/iLHOI
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

11

0 TI03HABAEMOCTH SIBJICHHUH npupoabl, ITOHHUMAaHHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOI HAayKH Kak oOyactu COBpPCMCHHOT'O
€CTECTBO3HAaHHUsA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPbl H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBHUAX COBPEMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHbIX MCETOJAX IO3HAHUA, B TOM YUCIIC 3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUSA BCIICCTB W HN3YUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHUC HCIIOJIB30BATh MOACIN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax mpodecCHOHATBHON ESTETbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMM TEXHOJIOTMSIMM, OCHOBAaHHBIMM Ha JIOCTHIKEHUSX
XUMHUUYECKON HayKH, 4YTO IO3BOJMT OOydYarolMMCS paccMaTpHUBaTh
XMMHUIO Kak chepy cBoelt Oyayieit npodeccuoHanbHOM e TeTbHOCTH
U ceNlaTh OCO3HAHHBIM BBIOOp XMMHMM KakK MPO(UIBHOTO Mpeamera

MIPH MIEPEX0/I€ HAa YPOBEHb CPEHETO 001ero 00pa3oBaHus

Bnanenne cucreMoM XHMHUYECKHMX 3HAHMH M YMCHHEC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II>'I, KOTOpas BKIIIOYACT:

2.1

BaXHEHITNE XWMHUYECKHE TIOHATHS: XHMHYECCKUN 3JICMCHT, aToOM,
MOJIEKYJIa, BELIECTBO, IIPOCTOE M CIIOKHOE BELIECTBO, OJHOPOJHAS U
HEOJHOPOAHAs CMECh, OTHOCHUTEIbHbIE aTOMHasi U MOJIEKYJIpHast
Macchl, KOJMYECTBO BEIECTBA, MOJb, MOJSIPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJb (CPEImHss), XUMHUYECKas
peaKkuMs, peakuuu COECIUHEHHS, pEaKIUM PA3JIOKEHMs, peaKluu
3aMellleHus, peakuy oOMeHa, TeruioBoW A(p¢eKT peakluu, dK30- U
SHIOTEPMHUUYECKUE DPEAKIIUH, PACTBOpP, MAaccoBas JO0JII XUMHYECKOTO
AIIEMEHTa B COEAMHEHUH, MAcCOBast 10JI U MPOLIEHTHAs] KOHLIEHTPAIHs
BEIIIECTBA B PaCTBOPE, AP0 aToMa, IEKTPOHHBIN CJIOM aToMa, aTOMHast

opOuTanb, paguyc aToMa, BAJICHTHOCTh, CTENEHb OKHUCIICHHS,




XUMHUYECKAsl CBSI3b, AIEKTPOOTPUIATELHOCTD, MOJISIPHAS U HEMOJIsIpHAast
KOBQJIEGHTHAs  CBSI3b, HMOHHAas  CBSI3b, METAUNIMYECKas  CBSI3b,
KpUCTAJUTMYECKass peméTka (aToOMHas, WOHHAs, MeTaJTH4ecKas,
MOJICKYJISIpHAs), UOH, KaTUOH, aHHOH, 3JEKTPOJIUT U HEDIEKTPOJIUT,
DIIEKTPOJIUTUYECKAs ~ JTUCCOIMAIIMS, pEaKlIUd HWOHHOTO OOMEHa,
OKHUCITUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUH,  OKHUCIHUTENb U
BOCCTAHOBUTEJIb, OKHCJIEHHME U  BOCCTAHOBJIEHHE, AJIEKTPOJIN3,
XAMHYECKOE pPaBHOBECHE, OOpaTUMble M HEOOpaTHMBIC pEaKIuH,
CKOpPOCTb XHMMMYECKOW peakumu, Katanuzatop, I[IJK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIATAOIIME 3aKOHbl XUMMH: 3aKOH COXPaHEHHsI Macchl,
nepuonnueckuil 3akoH J.M. MenzaeneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

2.3

TCOPUU XUMUU: ATOMHO-MOJICKYJIAAPpHAsA TCOPH, TCOPHA

BHGKTpOJII/ITH‘-IeCKOﬁ Jucconuanun

Biianenne ocHOBaMM XMMHUYECKOW IPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHHUE MPaBUIIBHO UCIOIH30BATh U3YUYCHHBIE BEIIECTBA U MATEPUAIIBI
(B TOM wuymciae MUHEpaJbHbIE YIOOpPEHHUS, METAUIBl M CIUIABHI,
NPOAYKTHl TepepadOTKH NPUPOAHBIX HCTOYHHUKOB YIIIEBOJOPOJIOB
(yras,, mpupoAHOro rasza, He(TH) B OBITY, CEIbCKOM XO3HCTBE, Ha
NIPOM3BOJICTBE M TOHWMaHHE 3HAYEHUS JKUPOB, OCIKOB, YITIEBOJOB
JUIS OpraHU3Ma 4yelloBeKa; yMeHHe MPOrHO3UPOBATh BIMSHUE BEIIECTB

U XUMHYCCKUX IMPOLCCCOB HAa OPraHU3M 4YCJIOBCKa MW OKPYXAIOUIYIO

MIPUPOJIHYIO Cpey

3.2

YMCHHUEC HUHTCIPUPOBATD XUMHWYCCKUC 3HAHUA CO 3HAHUAMU OPYTHUX

y4eOHBIX PEIMETOB

3.3

HaJIMYue OMbITa paboThl C Pa3IUYHBIMU HCTOYHMKAMH HH(OpManuu
N0 XUMHMM (Hay4dHas M Hay4yHO-TIONYJIsipHas JUTepaTypa, CIIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTUBHO OLICHUBATh I/IH(l)OpMaIII/IIO O BfHOIECTBAX, HX
MMPEBPALICHUAX n MPAKTUYICCKOM MMPUMCHCHUU u YMCHUC

HCII0JIb30BaTh €€ JJId PpCIICHUA y‘—Ie6HO-HO3HaBaTeJ'II)HBIX 3aaa4

BJ'IaJIeHI/Ie OCHOBAaMH TOHSTHIHOTO arrmapara M CHMBOJMYECKOTO

A3bIKa XUMHH OJIs1 COCTAaBJICHUA (1)0pMyJ'I HCOPraHNMYCCKUX BCUICCTB,




YpPaBHEHUN  XMMHMYECKUX  pEakLMi; OCHOBAaMHU  XMMHYECKOU

HomeHksatypsl (IUPAC u TpuBHanbHOIN)

YMenne OOBSICHATH CBSI3b IOJOKEHHS JJIEMEHTA B Hepnonnqecxoﬁ

CUCTCMC C YHCIOBBIMU XAPAKTCPUCTHKAMU CTPOCHHA aTOMOB

5 XUMHUYECKHX JJEMEHTOB (COCTaB W 3apsia  sApa, O0OImee YHCio
AJIGKTPOHOB), PACHpPEIEICHHEM OJJICKTPOHOB M0 JHEPreTHYCCKHM
YPOBHSIM aTOMOB II€PBBIX TPEX NMEPHOIOB, KT U KaIbIU
[IpeacraBnenre O  MEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHYECKUX DJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPULIATEITHHOCTH),

6 MPOCTBHIX W CIIOXKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuoauueckoit cucremMe (B ManblX IMepUofax M IJIaBHBIX
MOJArPYMIax) U 3JEKTPOHHOTO CTPOEHUS aToMa

7 YMeHue KiraccupuImpoBaTh:

7.1 XUMHYECKHE YJICMECHTBI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHUYECKHE PEAKIIUH

8 YMeHue onpenensiTh:

81 BAJICHTHOCTh M CTEIEHb OKHCIICHHS XHMHUYECKHX JJICMEHTOB, 3apsj

' HOHA

8. BUJ XUMHYECKOH CBS3M W THUIN KPUCTALIMYECKOW CTPYKTYPHI B

' COCOUHEHHIX

8.3 XapakTep cpebl B BOJHBIX PacTBOpax BelIecTB (KUCIOT, OCHOBAHUH)

8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTENh

9 YMeHne xapakTepru3oBath (GU3MUECKUe U XUMUYECKUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, anmas,

9.1 KpeMHHI, a3oT, ¢ocdop, cepa, XJIop, HATpUd, Kalud, MarHui,
KaJIbIIMI, aTFOMHHHH, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HUX BOJHBIX pPAacTBOPOB (BOja,
aMMHaK, XJOPOBOJIOPOJ, CEPOBOJIOPOJA, OKCHIBI H THIPOKCHJIBI

9.5 metaiioB |-lIA rpynm, amromunus, menu (l1), nunka, xeneza (Il u

1), oxcuasl yraepoaa (Il u V), kpemuus (1V), azota u gpocdopa (I1
u V), cepel (IV u VI), cepuucras, cepHas, a30oTHCTas, a30THas,

dbocdopras, yroapHas, KpeMHHEBasi KHCIIOTa U UX COJIH)




MMPOrHO3UpPOBATH n XapaKTCPU30BaTh CBOICTBa BC€IICCTB B

3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUs, IMPUMCHCHHEC BCHICCTB B

>3 3aBHCHMOCTH OT WX CBOWCTB, BO3MOXXHOCTh IIPOTEKAHUS XUMUYECKUX
MPEBPAILCHHUI B PA3JIMYHBIX YCIOBUSIX
10 YMeHHEe COCTaBIIATh MOJICKYJISIPHBIC U HOHHBIC YPaBHEHUS peakiuii, B
TOM YHCIIE:
10.1 peakiuii HOHHOTO 0O0OMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIINX ~XHUMHUYECKHE CBOWCTBA M3YyYEHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
10.4 MOJITBEPKIAIOIIMX TEHETUYCCKYIO B3aUMOCBSI3b MEX/Ty HUMHU
11 VYMeHre BIYUCIATH (IIPOBOJUTH PACUYETHI):
111 OTHOCHUTEJIBHYIO MOJICKYJSIDHYIO M MOJSIDHYKO MacChl BEILECTB,
' MacCCOBYIO JIOJF0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 [0 YpaBHCHUSAM XHMHUYCCKHX PEAKIUH W HAXOJUTh KOJIUYECTBO
' BEIIIECTBA, 00BEM U Maccy pearcHTOB WM MPOIYKTOB PEaKIuU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOro  TMo3HaHus (HabmoaeHue,
121 HU3MEepeHHe, SKCIIEPUMEHT, MOJICTUPOBAHNUE) ITPU U3yUECHUH BEIIECTB U
' XUMHUYECKUX SIBICHUH; yMeHHe chopMynupoBaTh MpolieMy u
MIPETIOKUTE MTYTH €€ PEIICHUS
122 O6e3omacHOM pabOTBHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MoCyA0H U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MaCHOTO OOpaIleHUs C BEIIECTBAMHU, UCTIOIB3YEMBbIMU
B TMIOBCETHEBHOW JKM3HHU, TIPABUJIAMH TTOBEICHUS B LIEJSIX COCpPeIKEHUS
123 3I0pPOBbSI M OKPYKAIOIIEH MPHUPOAHON Cpeapl; MOHUMaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHS HA JKWUBBIC OPTaHU3MBI ONPEACIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIEHHUS W TMPEJOTBPAIICHUS HX BPEIHOTO
BO3JICUCTBUSA
13 Hanuuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBICHHUS

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:
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HU3YUCHUC U OIMUCAHUC (I)I/I3I/I‘-IGCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHHEC
C (bI/ISI/ILIeCKI/IMI/I u XHUMHUYCCKUMHU SIBJICHUSIMMU, OIIBITHI,

WUTIOCTPUPYIOLIME MTPU3HAKU MPOTEKAHUSI XUMUYECKUX PEaKLIU

13.2

U3y4eHHe CIIOCOO0B pasJieeH s cMecel

13.3

[IOJIyUEHUE KHUCIOpPOAAa M H3Y4YEHHE €ro CBOMCTB; IOJy4YEHUE
BOJIOPOJIa U U3YYEHHUE €ro CBOMCTB; MOJIyUYEHHE YIJIEKUCIIOTO Ia3a U

HU3YUCHHUC €TO CBOfICTB; MOJIYYCHHNEC aMMHaKa U U3Y4YCHUC €TI0 CBOICTB
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IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIEH

paCTBOpéHHOFO BCIIECTBa

13.5

MIPUMEHEHUE MHUKATOPOB (;makmyca, METHJIOpaH)Ka u
denondranenna) s ONpeneNeHUs] XapakTepa Cpeabl B pacTBOpax

KHCJIOT U menoqeﬁ

13.6

UCCIICZIOBAHUE M ONHCAHUE CBOWCTB HEOPraHUYECKUX  BEILIECTB
Pa3IMYHBIX KJIACCOB; M3YYECHHE B3aUMOJICHCTBHS KUCIIOT C METaJUIAMU,
OKCUZAMM  METaUIOB,  PAacTBOPUMBIMH U HEPACTBOPUMBIMHU
OCHOBAHUSAMH, COJISIMU; IIOJYYEHUE HEPACTBOPUMBIX OCHOBAHUIA;
BBITECHEHME OJHOIO MeTajula JpyrMM M3 pacTBopa  COJIH;
ucciaeoBaHue aM(OTEPHBIX CBOMCTB THAPOKCHUIIOB ATIOMHUHUS U

[IUHKA

13.7

PCHICHUC SKCIICPUMCHTAIIBHBIX 3a1a4 110 TCMaM: «OCHOBHEBIE KIIaCChI
HCOPTaHUYCCKUX COG}IHHGHHﬁ)); ((SJIGKTPOJII/ITI/ILIGCKafI
JAUCCOLIM AL, «BaxkHelmye HeEMeTaaabl M HX COCOUHCHUA,

«Baxxnelinme MeTayuIbl 1 UX COEIUHEHU

13.8

XUMHYECKHE  OKCIIEPHUMEHTBI,  WUIIOCTPUPYIOIIME  MPU3HAKH
NPOTEKaHUs peaklii MOHHOro oOMeHa; KaueCTBEHHbIE peakluu Ha
NPUCYTCTBYIONINE B BOJHBIX PAcTBOpax HOHBI: XJIOPHI-, OpOMUI-,
uomua-, cynbdar-, Qocdar-, KapOOHAT-,  CHUIMKAT-aHUOHBI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusl, KaJbIHs, aJIOMHHHUSA,

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

14

YMmeHnue:
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NpEACTaBIATL PE3YJIbTATBI SKCIICPUMCHTA B (I)OpMC BBIBOAOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB u Ta6J'II/II_[ U BBIABJIATE OMIIMPUYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTaHAaBJIMBATDH CBA3HU MCKAY PCAJIBbHO HaGJ’IIOJIaeMBIMI/I XHUMHUYCCKUMH




SABJICHUSAMU U IpOoLCCCaMU, NPOUCXOIAINIUMHA B MAKPO- U MUKPOMUPC,

00BACHATH IIPUYUHBI MHOI‘OO6pa3I/I${ BCIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 [TepBoHavanbHbIE XUMUYECKHE TOHATHUS
11 Uucrele BemecTBa U cMecr. CrocoObl pa3esieHus: cMecei
12 ATOMBI M MOJEKYyJIbl. XHUMHYECKHE 3JIeMEHThl. CHMBOJIBI XMUMHUYECKUX
' 3J1EMEHTOB. [IpocThIie U CI0KHBIE BELIECTBA.
13 Xumnueckas popmysa. BareHTHOCTh aTOMOB XMMHUYECKHUX 1eMEHTOB. CTeneHb
' OKHCJIEHHUS
3aKOH TIOCTOSHCTBAa cocTaBa BemlecTB. OTHocuTENbHAasE aToOMHas Macca.
14 OtHocutenbHas MOJIEKyJIsIpHas Macca. MaccoBast 01 XMMHUYECKOTO 3JIEMEHTa
B COCJIMHEHUU
L5 KonuyectBo BemectBa. Monb. MomnspHas macca. ModisipHblii 00BEM Ta3oB.
' B3anmocBA3b KOJIMYECTBA, MACChl U YHUCIIA CTPYKTYPHBIX €IMHULL BEIIECTBA
16 Pusnyeckue U XUMUYECKUE SBJICHUSA. XMMHUYECKas pEaklMs U €€ NPU3HAKU.
' 3aKOH COXpaHEHMsI MAacChl BEIIECTB. XUMHUECKUE YPAaBHEHUS
5 [Tepuognueckuii 3akoH u Ilepuonmyeckass cucremMa XUMHUYECKHX DIIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
Ilepnonnueckuii 3akoH. [lepuoguyeckas cuctemMa XUMU4ECKUX daeMeHToB J[. M.
2.1 Menneneesa. Ilepronsl u rpynnbsl. @U3HUECKUN CMBICI MOPSAKOBOIO HOMEpA,
HOMEPOB MEepHO/ia U TPYIIIHI JIEMEHTA
Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otomnbl. DnexTpoHsl. CTpoeHue
2.2 AIIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
ITepnonnueckoit cucrems! .M. Menneneena
3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB XMMHYECKUX DJIEMEHTOB MEPBBIX TPEX
NEepUOJIOB, Kajus, KajblMs (paguyca aTOMOB, 3JEKTPOOTPULATEIbHOCTH,
2.3 METAJIMYECKUX W HEMETAJUIMYECKUX CBOMCTB) © HX COEJUHEHUHA B
COOTBETCTBUM C TIIOJIOKEHUEM »HJIeMeHTOB B Ilepuoanueckoil cucreme Hu
CTPOEHHEM UX aTOMOB
3 CtpoeHue BemecTBa
31 Xumuyeckass cBsizb. KoBaneHTHass (monsipHass U HENOJISIpHasl)  CBA3b.

SJ'ICKTpOOTpI/II_IaTeHBHOCTB XHUMHUYCCKUX QJICMCHTOB. HMonnas CBA3b.




Merannuueckas cBSI3b

3.2

Tunel KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOHHAs, MeETajlInyecKas),
3aBHCHMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOW PElIETKH U BHJA

XAMHUYECKON CBA3U

Baxuelmme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnsl U ux

COCAMHCHUS. MeTtamisl 1 uxX COCAUHECHUA

4.1

Knaccugukaiuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobpa3yroriue: OCHOBHBIE, KHCJIOTHBIE, aM(pOTEepHBIC) u
HecosieoOpa3yrolye; OCHOBaHMU (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOJCOAepKalMe ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIIBIX)

4.2

dusznyeckne W XMMHYSCKHE CBOMCTBA IMPOCTBIX  BCHICCTB-HEMCTAJJIIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriiepona, KpeMHUS

4.3

dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCUHICCTB-MCTAJJIOB: JINTUA,
HaTpu:A, Kajlusgd, Marovugd W KaJdblHs, aJIFOMUHHA, XKCJIC34d. BJICKTpOXI/IMI/I‘IeCKI/Iﬁ

PAI HAIIPSKEHUH METaJIOB

4.4

dusznyeckrue U XMMHYCCKHE CBOMCTBA BOJOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOda, CCPOBOAOPOAA, aMMHAKaA

4.5

dusnuecKkue W XMMHUYECKHE CBOMCTBA OKCHIOB HemeramioB: cepel (1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), kxpemuus(1V). Tlonyuenne

OKCHJOB HEMCTAJIJIOB

4.6

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, mequ(ll) u

xenesa(ll, 11). [TomyueHne OKCHIOB METAIIIIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHMM U aM(OTEPHBIX TUIPOKCUIOB (Ha MPHUMEPE
TUAPOKCUIOB QIIOMUHUA, JKene3a, I1uHKa). [lomyuyeHue OCHOBaHMI U

aM(pOTEpPHBIX THJIPOKCHUJIOB

4.8

OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpHHUCTOM, CepHOU, a30THOU, (ochopHOM, KpeMHUEBOH, yroipHOU. Ocolbie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHONW CEPHOW M a30THOM KHCIIOT.

HonyquHe KHUCIIOT

4.9

OO6ume xumMuyeckre cBoiicTBa cpenux coineil. [lomyuenue comneit

4.10

HonyquHe, C06I/IpaHI/IC, pacio3HaBaHue BOJOpOA4d, KHUCIOpOJdd, aMMHAKa,

YTIIEKHCIIOTO Ta3a B 1JabopaTopuu
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[ToryueHne amMMuaka, cepHOM M a30THOM KUCJIOT B MpOMBIIUIEHHOCTH. O01ue




CHOCOOBI OJTYYSHUS METAJIOB

4.12

I'eneTnueckas CBA3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCHI/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Knaccugukanuss XMMHUECKUX PEaKLIUi 10 pa3IMyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B pPEAaKLMU BELIECTB, 0 TemIoBoMy 3¢pdekry, 1o

W3MEHCHHIO CTEIICHEH OKHMCICHUSI XUMUYECKUX YJIEMCHTOB

5.2

TennoBoil 3 hexT XUMHUYECKON peakIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

N DOHAOTCPMHUYCCKUEC PCAKIIUH. TCpMOXI/IMI/I‘l€CKI/I€ YpaBHCHUA

5.3

OKUCINUTEIBHOBOCCTAHOBUTEbHbIE peakiui. OKHUCIUTENN U BOCCTAHOBUTEIH.
[Ipomieccel  OKUCIEHHSI W BOCCTAHOBICHMA.  OJEKTPOHHBIA  OanaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pCaKuu

5.4

Teopnﬂ SHeKTpOHHTHq€CKOﬁ Juccounuanuu. KaTI/IOHBI, AHHWOHBI. BJ'ICKTI)OJ'II/ITBI u

HEBJICKTPOJIUTHI. CuibHbBIC U cIa0kIe SJICKTPOJINTHI. Crenenb JUucconranumn

5.5

Peaknuu moHHOTO OOMEHA. YCIOBHSI NMPOTEKAHUs pPEAKIMid MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HOHHBIC YPABHCHUA peaKHI/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

Bemecrsa M Marepuansl B IIOBCEAHEBHOM JKM3HU uelnoBeka. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMMYECKUX peakuuid B J1abopaTOpuud U OBITY.

HepBaﬁ nmoMoub MMpru XUMHYCECKUX OKOT'aX U OTPABJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpYyXKarolleil  cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJIOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumuu B
pelIeHur OKOJOTHYECKUX TMpoOjeM. YcuieHue napHUKOBOro sddexra,

pa3pyui€eHue 030HOBOT'O CJI0s

6.3

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHUSI U UX COEIMHEHUH B
OBITY, MEIWIIMHE, TPOMBIIUIEHHOCTH W CEeNbCKOM Xo3siicTBe. llpumeHeHune
METaJUIOB M CIUIAaBOB (CTallb, YYT'YH, IIOPATIOMUHMNA, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTH UX COeAnHEeHUH. [IoHATHE 0 KOPPO3HH METAIOB, OCHOBHBIE

CIIOCOOBI 3alIUTHI KX OT KOPPO3UU

6.4

[TpupoaHble HCTOUYHUKHM YIJIEBOJOPOJIOB (Yroyib, MPUPOJHBIN Ta3, HEPTH),

MIPOJIYKTHI MX nepepaboTku (OEH3MH), UX POJIh B OBITY U MPOMBIIIJIEHHOCTH

6.5

HepBOHaanBHBIe MOHATHS 00 OPraHMv4CCKUX BEHICCTBAX KaK O COCAMHCHHUAX
yriepoaa (MCTE[H, OTaH, OTUJICH, AlICTUJICH, 3TAHOJI, TTIMICPUH, YKCYCHAA KI/ICHOTa).

IToHaTHE 0 OMOIOTMYSCKHU BasKHBIX BCHICCTBAX: KHpaX, 6em<ax, Yrj€Boaax — U Uux




PO B )KU3HU YCIIOBCKA

7 Pacuérnr:
7.1 1o (opMyaaM XMMUYECKHX COSAMHEHHM
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 10 XMMUYECKHM yPaBHEHUSAM




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. T'abpuensn O. C. Xumus. 9 knacc: ydeOHUK It 00111€00pa30BaTEIbHBIX OpraHu3anuii /
O. C. I'abpuensu, 1. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemenue, 2022

2. Tabpuensa O. C. Xumusa. COOpHUK 3a/1a4 ¥ ynpakHEeHUH. 9 kiacc : yueOHOe mocobue
s obmmeoOpa3oBarenbHbix opranuzanmit/ O. C. I'abpuensn, U. B. Tpuryouak. M.:
ITpocsemienue, 2019

3. T'abpuensu O. C. Xumus. Paboyas Terpans. 9 kinace : yaeOHOe mocooue ist
obmreoOpazoBarenbHbIx opranusanuii / O. C. I'abpuensa, C. A. Cnankos, 1. T'.
OctpoymoB. — M.: [Ipocsemenue, 2019

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

1. Tabpuensn O. C. Xumus. Meronndeckoe mocodbue st 9 knacca: y4ue6. mocodue st
obmieoOpaszoBarenbubix opranuzauuii / O. C. TI'abpuensn, U. B. AxcénoBa, U. T.
OctpoymoB. — M.: [IpocBemienne, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bubnuroreka [{OK https://m.edsoo.ru

Enunas xomteknus mudpoBbix pecypcos http://school-collection.edu.ru/

POUI https://resh.edu.ru

lNazera "Xumus" uzgarensckoro qoma 1-ro centsops. Caiit " uay Ha ypok xumun'.
Marepuansl k ypoky. http://him.1september.ru
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