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HOACHUTEJDBHAASA 3AIINCKA

[Iporpamma Mo XuMuUM Ha ypPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJieHa Ha OCHOBE TpPeOOBaHWI K pe3yibTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTeIbHOM MPOrpaMMbl  OCHOBHOIO  oOmIero oOpa3oBaHUs,
npeacraBieHHbix B OI'OC OO0, a Takxke Ha OcHOBE (eaepabHON
paboueli mporpaMMbl BOCITUTAHUS U ¢ YUYETOM KOHIICIIIIUN MPETTOAaBaHuUs
yde0HOro TmpeaMera «XHUMHS» B 00pa30BaTEIbHBIX OPraHU3ALUAX
Poccuiickon @enepanum.

[Iporpamma 1o xuMuM Aa€T TPEACTaBICHUE O MENIIX, OOIIei
cTparerud  OOyYeHHS, BOCIHTAHHS H  Pa3BUTHSA  OOyYarOITUXCS
CpeACcTBaMH  y4eOHOTO TIpeaMeTa, YCTaHaBIMBaeT  00s3aTeIbHOE
NpEeIMETHOE COJIep)KaHue, TMPEeAyCMaTpUBAET paclpeaesieHHe ero Io
KJlaccaM M CTPYKTYypHUpOBaHHE TO pa3iesiaM M TeMaM MpoTrpamMMbl IO
XUMUH, OMPEEIIeT KOTMYSCTBCHHbIC M KaYSCTBEHHBIC XapaKTECPUCTHKU
COJIep>KaHus, PEKOMEHyEMYIO TOCIe0BATEIbHOCTh H3yUEHUS! XUMHH C
Y4ETOM MEXKIPEIMETHBIX ¥ BHYTPHIIPESIMETHBIX CBS3CH, JIOTHKH
y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEHW  O0O0yYaroImmxcs,
OTIpEeEsICT BO3MOXXHOCTH TpeaMeTa Uil pealu3alud TpeOOBaHWM K
pe3ylnbTaTaM OCBOEHHUSI OCHOBHOH 00pa30BaTelbHOW MPOTpaMMbl Ha
YpPOBHE OCHOBHOTO O00IIEro oOpa3oBaHUs, a TakkKe TpeOOBaHUM K
pe3ynbraTtaM oOyYeHHs XMMUU Ha ypOBHE IeNel M3ydeHHUs mpeaMeTra u
OCHOBHBIX BUIOB Y4€OHO-TT03HABATEIHHON ACSITEIFHOCTA 00yJarOIIerocs
M0 OCBOCHHIO YYEOHOTO COACpKAHMS.

3HaHWE  XUMHH  CIY)KHT  OCHOBOM i  (hOpPMHpPOBaHHUS
MHUPOBO33pEHHUsT O00YUaIOIIErocsi, €ro MPEICTaBICHH O MaTepHaTbHOM
CANHCTBE MHpa, BAXHYI0 pPOJb HUIPalOT (OPMHPYEMbIC XHUMHEH
NPEJICTABICHUS O B3aHMMOIIPEBPAIEHUSAX JHEPTUM W 00 SBOIIOIHUH
BEIIECTB B TMPHPOJAE, O MYTAX peEHIeHus TI00adbHBIX MpolIeM
YCTOWUYMBOI'O Pa3BUTUSA YEJIOBEUECTBA — CBIPHEBOM, DHEPrEeTUYECKOU,
MUIIEBON U KOJOTHYECKON O€30MacHOCTH, MTPOOJIEM 3IpaBOOXPaHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET peanu3aliil BO3MOXKHOCTEU Ui CaMOpPa3BUTHS H
dbopmMupoBaHUs KyJIbTYypbl JUYHOCTH, €€ o0miedl W (PyHKIHOHAIBLHOU
IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHHE MBIILICHUS W TBOPYECKUX
CrocoOHOCTEW 00y4YaromMXCcsa, HABBIKOB UX CAMOCTOSATEIBHON yueOHOM
ACSITeNbHOCTH, JKCIEPUMEHTAIBHBIX W HCCIIEJOBATEIBCKUX YMEHUH,
HEOOXOJMMBIX KaK B ITOBCETHCBHOW U3HH, TaK U B MPO(ECCHOHATLHON
JeSITEeNbHOCTH;

3HaKOMUT CO CHEIU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET
OCHOBBI IIEJIOCTHOTO B3TJIsiIa Ha E€OUHCTBO TPUPOJBI U UEIOBEKa,
SBJIICTCSI  OTBETCTBEHHBIM JTalloM B (OPMUPOBAHMHM €CTECTBEHHO-
HAYYHOUW IPaMOTHOCTH O0YyUaIOLTUXCS;

CrocoOCTBYeT  (OPMHUPOBAHUIO IIEHHOCTHOTO  OTHOIIEHUS K
€CTECTBEHHO-HAYYHBIM 3HaHUSAM, K TPHUPOJE, K YCIOBEKY, BHOCUT CBOM
BKJIaJ] B DKOJIOTUYECKOE 00pa3oBaHUE 00YUYarOIINXCS.

JlaHHbIC HampaBiCHWS B OOYYCHHMHM XUMHUU OOCCIECUMBAIOTCS
cnenuPuKor coaepkaHusi y4eOHOTO TIpeaMeTa, KOTOPBIM SIBISETCA



MeAarornyecky aJlaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha
ONIPEAEIEHHOM JTalle €€ pa3BUTHUS.

Kypc xumuum Ha ypoBHE OCHOBHOrO 0O0IIero 00pa3oBaHUs
OpPUEHTHPOBAH Ha OCBOCHHE O0YUYAIOUTUMHUCS CHUCTEMBbI MEPBOHAYAIBHBIX
MOHATUM XUMHH, OCHOB HEOPraHMYECKOW XHMHH W HEKOTOPBIX
OTJIEJbHBIX 3HAYUMBIX MIOHATHA OPraHUYECKON XUMUHU.

CtpykTypa coaepkKaHusl MPOrpaMMbl IO XUMHUU c(hopMHpoBaHa Ha
OCHOBE CHCTEMHOro moaxoiaa K e€ wu3ydeHuro. CoaepxkaHue
CKJIQJbIBAETCSI W3 CHUCTEMBbl MOHATHM O XHMHYECKOM D3JIEMEHTE H
BEUIECTBE M CHUCTEMBI MOHATHH O XuUMU4eckol peakuuu. OOe >TH
CUCTEMBI CTPYKTYPHO OpraHM30BaHbI [0 MPUHLUITY MOCIIEI0BATEIBHOIO
pa3BUTHS 3HAHMM HAa OCHOBE TEOPETHYECKUX MPEACTABICHUN Pa3HOIO
YPOBHSL:

—  aTOMHO-MOJIEKYJIIDHOTO  YY€HUsT KaK  OCHOBBI  BCEro
€CTECTBO3HAHUSI;

— llepmogmueckoro 3akona JI. M. MeHageneeBa Kak OCHOBHOTO
3aKOHA XUMUU;

— YY€HHUS O CTPOEHUU aTOMa U XUMUYECKOMN CBA3H;

— IPEJICTABICHUN 00 ANEKTPOIUTUUECKON TUCCONUAlMU BEUIECTB B
pacTBOpax.

TeopeTnyeckre 3HaHUS pacCMATPUBAIOTCS Ha OCHOBE SMIIUPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCS IOCIEN0BATEIBHO
OT OAHOTO YpPOBHSA K JAPYroMy, BBINONHSSA (PYHKUUU OOBIACHEHUS U
MIPOTHO3UPOBAHUS CBOICTB, CTPOEHUS M BO3MOKHOCTEH MPAKTHYECKOrO
MPUMEHEHUS U NOJIYUECHHS U3y4aeMbIX BEIIECTB.

OcBoeHHEe MPOrpaMMbl MO XUMHUU CIHOCOOCTBYET (OPMHUPOBAHHUIO
IIPEACTABIICHNUS O XUMUYECKOW COCTABIISIIONIEH HAYYHOU KapTUHBI MUpPa B
JIOTUKE €€ CHCTEMHOM MPUPOJIbl, HEHHOCTHOTO OTHOLIEHUS K HAyYHOMY
3HAHUIO U METOJIaM IMO3HaHUA B Hayke. M3yueHne XUMHUHU HNPOUCXOIUT C
NPUBJICYCHUEM 3HAaHUWA W3 pPAHEE M3YUYCHHBIX YUYEOHBIX MPEAMETOB:
«Oxpyxaromuii Mup», «bronorus. 5—7 knacced» u «dusuka. 7 Kiaacey.

[Tpu m3ydyeHnrn XUMUU MPOUCXOIUT (POPMHUpPOBAHUE 3HAHUN OCHOB
XMMHUYECKON HAyKM KakK oO0JacTh COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKON JESITEIIbHOCTH YEJIOBEKA U KAK OJHOTO M3 KOMIIOHEHTOB
MHUpPOBOM  KYyJbTyphl. 3ajgaya y4dyeOHOro TMpeaMeTra COCTOMT B
(GbOpMUPOBAHUN CHUCTEMBl XUMHUYECKHX 3HAHUN — BaKHEHIINUX (PAKTOB,
MOHATUH, 3aKOHOB W TEOPETHUYECKHX  IOJIOKEHUHM, JOCTYyIHBIX
0000LIEHNIT  MUPOBO33PEHUYECKOT0  XapakTepa, s3blka HayKd, B
NpUOOLIEHUU K HAYYHBIM METOJIaM IMO3HAHMS NPH MU3yYEHHH BEIIECTB U
XUMUYECKUX PeakUuuid, B (POPMHUPOBAHUHU M PA3ZBUTHUU MO3HABATEIBHBIX
YMEHHM W HX MNPUMEHEHMH B Y4eOHO-IIO3HABATEIbHOW M Yy4eOHO-
HCCIIEIOBATENIbCKON  JIEATENBHOCTH, OCBOCHHU TIpaBUI 0€30MacHOro
oOpallleHus C BeIIeCTBAMHU B TIOBCETHEBHOM KU3HU.

[Ipu M3ydyeHHH XMMHUHM HA YPOBHE OCHOBHOTO 00IIero 0O0pa3oBaHUs
BA)KHOE 3HaYEHUE NPHOOPENIA TaKHUE LU, KaK:

— (hOpMUPOBAHNE UHTEIIEKTYAIbHO Pa3BUTON JTUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO
pElIeH], CHOCOOHOW ananTUpPOBaThCA K OBICTPO  MEHSIOLIUMCS
YCIIOBHSIM >KU3HU;

— HaImpaBJICHHOCTh OOy4YEHHUS Ha CHCTEMAaTHYECKOe MPHOOIICHHE
OoOyJarommxcsi K CaMOCTOATEIBHON IT03HABATEIIBHOW JIEATEILHOCTH,



Hay4YHbIM METOJIaM MO3HaHUA, (POPMHUPYIOIIUM MOTHBALMIO U Pa3BUTHUE
CIIOCOOHOCTEMN K XMMHU,

— ofecrieyeHne YCJIOBM, CIOCOOCTBYIOIIUX MPHOOPETECHUIO
OOy4aloIMMHUCS ONbITa PA3HOOOPA3HOW JAEATEIbHOCTH, MO3HAHUS U
CaMONO3HAHUsS, KIIOYEBBIX HABBIKOB (KJIKOYEBBIX KOMIETEHLUN),
MMEIOIINX  YHUBEpPCAJIbHOE  3HAYEHHWE I  pa3IMYHbIX  BUJOB
NEeSTENbHOCTH;

— ¢opmupoBaHne oOmeld (YHKIHMOHATLHON ¥  €CTECTBEHHO-
HAay4YHOU I'PAMOTHOCTH, B TOM YHUCJIE YMEHHI OOBSACHATH M OLICHUBATh
SBJICHHUSI OKPY’KAIOILIEr0 MUPA, UCHOJb3Ysl 3HAHUS M OIIBIT, NOJyYCHHbIE
IpU H3YyYEHUH XUMHUHU, NPUMEHATh HX MPU PEIIEHHH NpoOieM B
ITIOBCETHEBHOM KU3HU U TPYAOBOM AECATEILHOCTH;

— (QopMupoBaHue y 00yYarOIUXCs TYMaHUCTUYECKUX OTHOILUEHUH,
MOHUMAHUSl  I[€HHOCTH XUMHUYECKMX 3HAaHUU I BBIPAOOTKHU
HKOJIOTMYECKH LEJIECO00Pa3HOro MOBEAECHHS B OBITY H TPYIOBOH
NESATENbHOCTH B LEJSIX COXPAHEHUS CBOETO 370pPOBbS U OKpYyKarolen
IIPUPOHOU CPEJIbI;

— pa3BUTHE MOTHUBAIlMM K OOYyYEHHIO, CIOCOOHOCTEH K
CAMOKOHTPOJKO M  CaMOBOCHUTaHMIO HAa  OCHOBE  YCBOCHHS
OOIIIeUeTOBEYECKUX I[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npousIs ¥ HAIIPABICHHOCTH JANTbHEHUIIIETO O0yUYeHUsI.

OO1ee yuCiIo YacoB, OTBEAEHHBIX IS U3YUYCHUS XUMUU HA YPOBHE
OCHOBHOTO 00111eT0 00pazoBanus, coctaBisieT 136 yacos: B 8 kiacce — 68
yacoB (2 yaca B HeJIel0), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COILEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaya/bHBIE XUMHYECKUE IOHATHS

IIpenmer xumuu. Posp XuMuM B KH3HH YeEJIOBEKa. XHMUA B
cucreMe Hayk. Tema u BemecrBa. (DHU3WUYECKHE CBOWCTBA BELIECTB.
ArperatHoe cocrosiHue BewecTB. lloHATHME O MeTonax NO3HaHUSA B
xuMuu. Yucteie BemiectBa u cmecu. CnocoObl pa3eneHus: CMecei.

ATOMBI U  MOJEKyJbl. XUMHUYECKHE d3JeMeHTbl. CHMBOJIBI
XUMUYECKUX 3jeMeHTOB. [IpocTeie M clloXHBIE BewlecTBa. ATOMHO-
MOJIEKYJIIPHOE YUYEHUE.

Xumuyeckass Qopmyna. BameHTHOCTP aTOMOB — XMMHYECKHX
AJIEMEHTOB. 3aKOH IIOCTOSIHCTBA cocTaBa BewecTB. (OTHOCUTENbHAs
aToMHast Macca. OTHOCUTENIbHAsI MOJIEKYJIsIpHas Macca. MaccoBasi 1oJis
XUMHUYECKOT'0 3JIEMEHTA B COEJUHEHUU.

KomnuectBo BemecrBa. Monb. MossipHass macca. B3auMocBsisb
KOJIMYECTBAa, MAacChl U YKCJIa CTPYKTYPHBIX €IMHHUIL] BeUIECTBA. Pacuérbl
o opmysamM XUMHUYECKUX COCTUHEHUH.

duznyeckre U XUMHYECKHUE SIBICHUSA. XHMHUYECKas peakuus u eé
MPU3HAKU. 3aKOH COXPAHEHUSI MacChl BEUIECTB. XUMHUYECKHE YPABHEHUS.
Knaccudpukanus XUMHYECKHX peakiuuil (COeAMHEHHs, pa3IoKEeHUs,
3aMeIIeHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHUMHYECKOM TOCYJOi, MNpaBujiaMu padOThl B
naboparopun U npuémMamu  oOpamieHuss ¢ Ja0OpPaTOPHBIM
0o0opy/IOBaHUEM, U3yUYCHUE U ONMUcaHue (U3NYECKUX CBOMCTB 0OpPa3IoB
HEOPraHMYECKUX BEIECTB, HaOMoieHne PU3nveckux (IIaBiIeHne BOCKa,
TasHHUE JIbJA, PACTUPAHHME caxapa B CTyIKe, KUIIEHHE U KOHJEHCALUs
BOAbI) M XUMHUYECKHMX (TOpEHUE CBEYM, NPOKAIMBAHUE MEIHON
MIPOBOJIOKH, B3aUMOJICUCTBUE Meja C KUCIOTON) SBICHUN, HAOTIOICHUE U
ONMCAHWE TMPU3HAKOB MPOTEKAHHUS XUMUYECKHUX PEaKUU (paziioKeHHe
caxapa, B3aUMOJEHCTBHE CEpPHOM KHCIOTBI C XJOPUAOM Oapws,
paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMMOJACICTBHE
xenesa ¢ pactBopoM conu meau (II), mzydenume cnocoOoB paznaeneHus
CMeceil: ¢ TOMOIIbI0 MAarHura, (QUIbTPOBAHHE, BBIIAPUBAHHE,
AUCTUIUISIIMS, XpoMaTorpadus, IpoBEACHUE OYUCTKU TOBAPEHHOW COJIH,
HAOMIOJICHUE W ONHCAHHE  PE3yJbTaTOB  MPOBEACHUSA  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAaHEHHsS MAacChl, CO3JaHHE MoJeel
MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaskHeiilmue npeacTaBUTe/IM HEOPraHNYECKUX BelleCTB

Bo3ngyx — cMech ra3oB. CoctaB Bo3ayxa. Kuciaopon — snemeHT u
nmpocToe BemecTBo. HaxoxaeHne Kucinopoia B IpUpoAe, PU3HUECKUE U
XUMHUYECKue cBoiicTBa (peakuuu ropenus). Oxcuapl. IIpumeHeHue
kuciopoga. CrocoObl ToJlydeHHs KuciaopoAa B Jabopatropuu U
npoMblnuIeHHOCTH. KpyroBopor kuciopoga B mnpupojge. O30H —
AIJIOTPOIIHASA MOAUDUKAIINS KUCIOPOA.

TemnoBoit 3¢pdekT XuMUYeCKOW peakuu, TEePMOXUMHUUECKHE
YpaBHEHUS, DK30- U SHIOTEPMHUYECKHE pEakUuu. TOIIMBO: Yrojb W
MeTaH. 3arps3HEHUE BO3AyXa, YCWICHHE NapHUKOBOTO d(ddekra,
pa3pylIeHHe 030HOBOT'O CJIOS.



Bonopon — anemMeHT u nipocroe BeniecTBo. Haxoxaenne Bogopoaa B
npupoze, (pU3nYecKue U XUMUYECKHUE CBOMCTBA, IPUMEHEHUE, CIIOCOObI
nostyueHusi. Kuciaotsl u comnu.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMHUYECKUM YPABHEHUSIM.

dusnueckrue CBOMCTBA BOIBL. Boma kxak pactBoputens. PacTBopsl.
HacplieHHble M1 HEHACBILIEHHBIE PacTBOPbI. PACTBOPUMOCTh BEIIECTB B
BoJe. MaccoBasg 1oyl BemiecTBa B PAacTBOpPE. XMMHUYECKHE CBOMCTBA
BoAbl. OcHoBaHusA. Ponp pacTBOPOB B NPHUPOAE U B JKHU3HHU YEJIOBEKA.
KpyroBopot Bozbl B pupoe. 3arpsi3HeHHE NpUpPOAHbIX BoA. OxpaHa U
OUYHMCTKA MPUPOHBIX BO.

Knaccuduxarus HEOPTraHUYECKUX COEIMHECHUM. Okcuppl.
Knaccudukanus oxcuaoB: cosieobpaszyromme (OCHOBHBIE, KHUCIOTHBIC,
amdorepHbie) U  HeconeoOpazyromue. HomeHknaTypa  OKCHIIOB.
DuU3nYECKrEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [loiyueHne okcuios.

OcHoBaHusl. Knaccuduxanus OCHOBAHUIA: mENnoun u
HEpacTBOpUMbIe OCHOBaHUA. HomeHkmnarypa ocHoBanui. dusnueckue u
XUMHYECKUE CBOMCTBA OCHOBaHUU. [lomyueHrne oCHOBaHM.

Kucnorel. Knaccudukamuss kucinor. HomeHkiarypa KHCIIOT.
DuU3NYECKNE U XUMUYECKUE CBOMCTBA KUCIIOT. Psii akTUBHOCTH METAJIIOB
H. H. bekerosa. [lonydyeHnue KUcIoT.

Conu. Homenknatypa coneil. @Pu3nueckue U XUMHYECKHE CBOMCTBA
conent. [lomyueHue coiei.

'enernueckass  CBA3b  MEXAYy  KjlaccaMdM  HEOPraHUYECKUX
COECIMHEHU.

Xumuueckuit IKCnepumenm:

KAUECTBEHHOE OIPEJEICHUE COACPKAaHUSA KHCIOpOJa B BO3AYXE,
MOJIy4eHHe, COOMpaHue, paclio3HABaHUE U U3YUYEHUE CBOMCTB KUCIOPO/Ia,
HAOIO/ICHUE B3aUMOJICUCTBUSL BEIIECTB C KHUCIOPOJOM U YCJIOBHS
BO3HMKHOBEHUSI M MPEKpPALIEHUA TOpeHHs (MoxKapa), O3HAKOMIICHHE C
oOpa3amMi OKCHJIOB U OMHCAHHE WX CBOMCTB, MOJy4YeHHE, cOOUpaHHeE,
pacrio3HaBaHME€ W H3YyYEHUE  CBOWCTB  BOJOpoja  (TOpeHue),
B3auMOJielicTBUE Bojopona ¢ okcugom Mmeau  (II)  (Bo3moxkHO
HCIIONIb30BaHUE BHUEOMATEpHaNoB), HaOmIoneHne o0pa3loB BEIIECTB
KOJIMYECTBOM 1 MOJIb, UCCIIEJOBAaHHE OCOOEHHOCTEH pPaCTBOPECHHUS
BEILIECTB C Pa3JIMYHOM PacTBOPUMOCTBHIO, MPUTOTOBICHHE PACTBOPOB C
ONpPENENEHHOM  MacCoOBOM  JOJIEM  pAacTBOPEHHOTO  BELIECTBA,
B3aMMO/ICHCTBUE BOJIbI C META/UIAaMU (HATPUEM U KaybIlueM) (BO3MOXKHO
UCIT0JIb30BaHUE BHJIEOMATEPHUAIIOB), UCCJIEI0BAHME o0pa3uoB
HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOJIOJICHHE U3MEHEHUS
OKpPAaCKM HWHAMKATOPOB B pacTBOpaxX KHCIOT M IIEIOYEH, H3yUYECHHE
B3aumoeiicTBus okcuga meau (II) ¢ pacTBopom CepHOM KHCIIOTHI,
KHCIIOT C METallaMH, pPEaKkUuid  HEUTpalu3alud, [OJIyYeHUe
HEpPacCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO0 METajula APYrUM H3
pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANBHBIX 3aJad 10 TeMe
«BakHelmme KjIacchl HEOPTraHUYECKUX COETUHEHUI.

Iepuoauyecknii 3akoH u Ilepuoguyeckasi cucreMa XUMHYECKHX
aemMenToB JI. M. MengeneeBa. CrpoeHune aTtoMoB. XMMHYeCKas
cBsI3b. OKMCIMTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIHN

[lepBble TONBITKM KJIACCU(PUKALMK XHUMHYECKHUX 3JIEMEHTOB.
[lonsTve 0 Tpynmax  CXOIHBIX  JJIEMEHTOB  (LIEJIOYHBIE U



IIEJI0YHO3EMENBHBIE METAJUIbI, TAJIOI€Hbl, UHEPTHBIE a3bl). DIEMEHTHI,
KOTOpBIE 00pa3yoT aM(pOTEepHbIE OKCUIBI U THAPOKCHUIBI.

Ilepnognueckuit 3akoH. llepmommyeckas cucremMa XUMHYECKUX
anemenToB /1. . MenneneeBa. KopoTkonepnonHas u JNIMHHOIIEPUOIHAS
dopmbr  [leprogudeckoit cuctempl XxuMuueckux d3nementoB JI. .
MenneneeBa. Ilepuoasl u rpymnmbl. OU3HYECKUM CMBICH HOPSAKOBOIO
HOMEPA, HOMEPOB MEPUOA U IPYIIIILI JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX siiep. M30Tombl. DIIEKTPOHBI.
CrtpoeHue 3IEKTPOHHBIX O000JI0YeK aTOMOB MepBBIX 20 XUMHUYECKUX
anemeHtoB  Ilepmommueckoin  cucrembr .  W.  Menneneesa.
XapakTepucTuka XUMHUYECKOIO 3JIEMEHTa 10 €ro IOJIOKEHUI0 B
Ilepnomnueckon cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTM M3MEHEHMsSI paguyca aTOMOB XHUMHYECKUX
AJIEMEHTOB, METAJUIMYECKUX U HEMETAJUNIMYECKUX CBOMCTB IO IpylIaM U
MIEPHOJIAM.

3nauenne Ilepmonnueckoro 3axkoHa u Ilepmonnyeckoid CUCTEMBI
XUMUYECKUX DJIIEMEHTOB IJisi pa3BUTHS Hayku u mnpaktuku. [{. W.
MeHnpneneeB — y4€HBIN U TPAKIAHHH.

Xumuueckas cBsi3b. KoBasleHTHas (MOJspHAs M HEMOJISIPHASI) CBA3b.
DNEeKTpOOTPULATENBHOCTh XUMUYECKHUX JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp okuciaeHusi. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.
[Ipoueccbl  OKUCHEHMST W BOCCTaHOBJIEHHS.  OKuCHUTENIH U
BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

u3ydeHne oOpa3loB  BEIIECTB  METAUIOB M  HEMETaJIOB,
B3aUMOJICHCTBUE THAPOKCHIA [IMHKA C PACTBOPAMH KHUCIOT W IIEJIOYEH,
IIPOBEJICHUE OIBITOB, WUIIOCTPUPYIOIIMX MPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX  peakUuil (FOpEHHE, PpPEAKUUU  Pa3JI0KEHUS,
COCIMHEHU ).

Mescnpedmemmnuie ceasu

Peanmmszannst MeXIpeaMETHBIX CBA3€d NPU U3YYEHUU XUMHHU B 8
KJIaCcCe OCYIIECTBIIACTCS Yepe3 MCIOJIb30BaHUE KaK OOLINX eCTeCTBEHHO-
HAay4YHbIX TOHATHI, TaK W TOHATUM, SBISAIOIIMXCA CHCTEMHBIMH IS
OTJIEJIBHBIX MTPEJAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO01ue ecTecTBEHHO-HAYYHbIC TIOHATHSA: HAy4HbIN (akT, TUIIOTE3a,
TEOpHsl, 3aKOH, AaHaJIW3, CHHTE3, KiIacCU(pUKAIMs, NEPUOIUIHOCTD,
HAOO/ICHUE, HKCIEPUMEHT, MOJCIMPOBAaHUE, W3MEpPEHUE, MOJETb,
SBJICHHUE.

duznka: MaTepusi, aTOM, dJEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU],
W30TONBI, PaJMOAKTUBHOCTb, MOJEKYyJa, JJIEKTPUUYECKUN  3apsl,
BEIIECTBO, TEJIO, OO0BEM, arperaTHOE COCTOSHHME BEIIeCTBa, Tas,
buznyeckre BeIMUNHBI, SAMHHUIIBI U3MEPEHHSI, KOCMOC, IIJIaHETHI, 3BE3/IBI,
CounHre.

buonorus: porocuntes, apixanue, buocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHbIE MOPOJIBI,
I0JIE3HBIE UCKOMAEMbIE, TOIINBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHMYeECKasi peaKkus

Ilepnognueckuit 3akoH. llepmommyeckas cucremMa XUMHYECKUX
sanemeHToB Jl. 1. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX MEPHOJIOB,



KNS, KaIbLU M HX COCOUHEHUM B COOTBETCTBUM C IOJIOKEHUEM
AIEMEHTOB B [lepnonnueckoi cucreMe U CTpPOEHHEM X aTOMOB.

CrpoeHnue  BemiecTBa: BHJBl  XMMHUYECKOM  CBsi3U.  Tumsl
KPUCTAUINYECKUX PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA
KPUCTAUINYECKOU PEIIETKU U BUJ1a XUMHUYECKOM CBS3U.

Knaccudukanus M HOMEHKJIATypa HEOPraHMYECKHUX BEIECTB.
XUMHUYECKUE CBOWCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3IMYHBIM KJAcCaM
HEOPTaHUYECKUX COCIMHEHUN, TEHETHUYECKasl CBSA3b HEOPraHWYECKHUX
BEILIECTB.

Knaccudukanus XUMAYECKUX PEAKIM MO Pa3IMYHBIM MpU3HAKAM
(MO 4KCIly ¥ COCTaBY YYacTBYIOLIMX B PEAKIMHU BEIIECTB, [0 TEINIOBOMY
s deKTy, Mo U3MEHEHHUIO CTETIEHEH OKHCICHUS XUMUYECKUX AJIEMEHTOB,
0 00paTUMOCTH, MO YYACTUIO KaTaIu3aTropa). IK30- U SHAOTEPMUUECKUE
peaKkuuu, TEPMOXUMUYECKUE YPABHEHNS.

[lonsiTHE O CKOPOCTH XUMHUYECKOM peakuuu. Ilonstue 00
OoOpaTUMBIX W HEOOpPAaTUMBIX XHUMHUYECKMX peakuusx. llonarue o
TOMOTEHHBIX M T€TEPOreHHbIX peakuusax. [lonarne o karanmse. [lonsarue
O XUMHYECKOM paBHOBeCHH. DaKTOpbI, BIMAKOIKE HA CKOPOCThb
XUMHYECKOU PEAKILINN U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKMCIINTEIIFHO-BOCCTAHOBUTEILHBIC peaKkuunmu, BHGKTpOHHBIﬁ
0ajJaHC OKMCJIMUTEIHLHO-BOCCTAHOBUTEIHLHOM pcaKnuunu. CocraBnenue
ypaBHeHI/Iﬁ OKHUCJIUTCIBHO-BOCCTAHOBUTCIBbHBIX peaKquI C

WCITOJIb30BAaHUEM METO/A 3JIEKTPOHHOTro OajaHca.

Teopuss 3AEKTPOJUTUYECKONM AUCCOLMALMHU. JNEKTPOJIUTH U
HEANEeKTpoauThl. KaTHoHbBI, aHMOHBL. MEeXaHU3M IHCCOLMALUN BEIIECTB C
pa3IMYHBIMM BHJIAMH XUMHUYECKOM CBs3U. CTeNeHb AMCCOLMALNU.
CuiibHbBIE U CJ1a0bIE IEKTPOJIUTHI.

Peakuuu nonHoro oomMeHa. Y caoBHs IPOTEKaHUS PEAKINIT HOHHOTO
oOMeHa, TIOJHBIE M COKpalI€HHbIE HMOHHBIE YPaBHEHUS pPEaKIHil.
CBoiicTBa KHCIIOT, OCHOBAaHHWW M COJEHd B CBETE NPEICTaBICHUNA 00
ANEKTPOIUTHYECKON aucconnanny. KauecTBEeHHbIE peaklMM Ha HOHBI.
[TonsiTre O TUapONIU3€E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C  MOJACIAMH  KPUCTAUIMYECKHUX  PEIIETOK
HEOPraHMYECKUX BEUIECTB — METAUIOB M HEMETaUIoB (rpadura u
anMasza), CIOXHBIX BEIIECTB (XJIOpUAA HATpUsA), HCCIEAOBAHHE
3aBUCUMOCTH CKOPOCTM XMMHYECKOM peakluu OT BO3JECUCTBUS
pa3nuYHbIX (PAKTOPOB, HCCIEAOBAHHUE BJIEKTPONPOBOAHOCTH PACTBOPOB
BEILECTB, MPOLECCa TUCCOUMALNN KUCTIOT, IIEI04Ye U coeil (BO3MOKHO
UCIIOJIb30BAaHUE  BHJIEO  MAaTEpHUaloB), IIPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKKA MPOTEKaHUS PEAKUUNA HMOHHOrO OOMeHa
(oOpa3zoBaHue oOcajka, BBIICICHHE Tra3a, oOpa30oBaHUE BOJIbI), OIMBITOB,
WUIIOCTPUPYIOIIUX ~ HPHUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHre, peakuuy pasiioKeHHs, COEIUHEHNs), PACIIO3HABAHUE
HEOPraHWYECKUX BEIIECTB C MOMOUIbIO KAUYECTBEHHBIX PEAKIIMIl HA UOHBI,
pelIeHre 3KCIEPUMEHTAIBHBIX 3a/1a4.

Hemertanibl U MX coeIMHEHUA

OOmrast xapaktepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHbIe cTerneHu okucieHus. CTpoeHue U (u3HuecKue
CBOMCTBA MPOCTBIX BEHIECTB — TAJIOT€HOB. XUMHYECKUE CBOMCTBA Ha
npuMmepe XJopa (B3aUMOJEHCTBHE C METallaMH, HEMETaJlJIaMHu,



uienoyamu). XsopoBoaopoa. CoJisiHas KUCIOTa, XUMUYECKHE CBOICTBA,
MOJy4YeHrue, NpUMEHeHue. J[lelicTBhue XJiopa H XJIOPOBOAOPOJA Ha
OpraHu3M 4YeJOoBeKa. BaxHelmme XJIOpHIbl W HX HAaxO0XJEHHE B
PUPOJE.

Obmas xapakrepuctuka 31eMeHTOB VIA-rpymmbel. OcoOeHHOCTH
CTPOEHHUsI aTOMOB, XapaKTEpHBIE CTENEHH OKucieHuss. CTpoeHue Hu
¢dusznyecKkue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U  CEphI.
AnnorponHsle MOAU(UKAIIMN KUCIOpOAa U cepbl. XUMHUYECKHE CBOMCTBA
cepbl. CepoBoJI0poJI, cTpoeHue, GU3UYECKHE U XUMHUYECKHE CBOMCTBA.
Oxkcuzpl cepbl Kak MNPEICTABUTENM KHUCIOTHBIX OKCHAOB. CepHas
KHCTIOTa, (HU3MYECKHe W XUMHUYECKHe CBoiicTBa (oOmime  Kak
NpeCTaBUTEN Kjacca KUCIOT U CHelu(HUYecKue). XUMUYECKHEe
peaklMy, JIekKalIMe B OCHOBE IPOMBIIIIEHHOrO croco0a IMoIy4YeHus
cepHoii KucioThl. [IpuMenenne cepHoil Kucinotbl. CoJlid CEpHOM KUCIOTHI,
KauyecTBEHHas: peakius Ha cyinbQar-uoH. Haxoxnenue cepsl u eé
COEIMHEHHUH B PHUPOJE. XUMUYECKOE 3arpsI3HEHNE OKPYKAIOLIEH Cpe/ibl
COCIMHEHHUSIMU Cepbl (KUCJIOTHBIE JIOKIH, 3arpsi3HEHHE BO3AyXa H
BOJI0EMOB), CIIOCOOBI €0 MPEAOTBPAIICHHUS.

OOmiast xapakTepucThka dJeMeHTOB VA-rpynmbl. OcoOEHHOCTH
CTPOEHHUsI aTOMOB, XapakKTE€pHblE CTENEHW  OKHCIEHHA.  A30T,
pacnpocTpaHeHHEe B MpHUpoAe, (U3MUECKHEe M XUMHUYECKHE CBOWCTBA.
KpyroBopot azora B nmpupoge. AMMHAaK, ero PU3NIECKre U XUMHUIECCKUE
CBOICTBa, MOJy4YeHHE U npuMeHeHne. Conu aMMOHUSA, UX PU3NYECKUE U
XUMHUYECKUE CBOWCTBA, MpUMeHEeHHe. KauecTBeHHas peakuuss Ha HOHBI
aMMOHHUA. A30THasi KUCJIOTa, €€ ToyuyeHue, PU3nveckrue U XUMHUECKHUe
cBoMcTBa (00IIME KaK MPEJCTABUTEINS Kilacca KUCIOT U cienuduieckue).
Hcnonb3oBaHWe HUTPATOB U COJIEM aMMOHHUSI B KaU€CTBE MUHEPAIbHBIX
yaoOpenuii.  XUMHYECKOE€  3arpsi3HEHHE  OKpY’Kalolleld  cpeabl
COEIMHEHUSIMU a30Ta (KUCJIOTHBIE JAOXKIH, 3arpSI3HEHUE BO3/1yXa, MOYBBI
u BogoémoB). docdop, amnorponHsle Moaudukauu Gdocdopa,
¢busndeckue u xumuaeckue csorcta. Oxcua Gocdopa (V) u dhochopnas
KUCTIOTa, (U3MYECKHEe W  XUMHYECKHE CBOWCTBA, IIOJy4YEHHE.
HcnonpzoBanue ¢pocdaTtoB B KaueCTBE MUHEPATbHBIX YA0OPEHUH.

Obmas xapakrepuctuka 31aeMeHTOB [VA-rpynmbel. OcoOGeHHOCTH
CTPOEHHUsI aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHMS. YTJIEpOoJ,
aJIJIOTPOIIHBIE MOIU(UKAIINH, PACIPOCTPaHEHUE B IpUpoJIe, (hru3nuecKue
U XUMHUYECKHE CBOWCTBA. AncopOuusa. KpyroBopotT yriepoaa B npupoje.
Oxcupsl yriepona, ux (pusnueckrue U XUMMHUYECKHE CBOMCTBa, JCHCTBUE
Ha >KUBBIE OPraHU3Mbl, IOJYYEHUE M NPUMEHEHHE. DKOJIOIMYECKUE
po0JieMbl, CBsI3aHHBIE ¢ OKcUAoM yriaepoaa (IV), runoresa rinobdaabHOTro
MOTEIUICHHUsI KIUMaTa, MapHUKOBBIA 3(QexT. YroapHas KucioTa U €€
CONMM, WX (UNYECKUE ¢ XUMHUYECKHE CBOWCTBA, TMOJYy4YCHHE U
IIPUMEHEHUE. KauectBennas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHne KapOOHATOB B OBITY, MEIMIIMHE, MPOMBILIUIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauasibHbIE TOHATUS 00 OPraHMYECKHX BEIIECTBAX KakK O
COCIMHEHMSX yIyiepoaa (METaH, 3TaH, O3TWUJIEH, AalEeTWIEH, 3TaHOJ,
INIALEPUH, YKCYCHas Kuciota). [IpupoHble HCTOYHUKHU YIJIEBOJIOPOIOB
(yrosb, mpupOAHBINA Ta3, HEPTH), MPOAYKTH MX TepepaboTku (OCH3WH),
UX pOJIb B OBITY ¥ IPOMBIIUICHHOCTH. [IoHATHE O OMOTOTHYECKU BaXKHBIX
BEILIECTBAX: )KUPaAX, O€JKaX, YIJIEBOJAX — U UX POJIA B KU3HH YEJIOBEKA.



MarepuaibHOE  €IMHCTBO  OPraHMYECKMX M HEOPraHWYECKHX
COECIMHEHU .

Kpemuuii, ero ¢usniyeckue u XUMUYECKUE CBOMCTBA, MOJIyUYEHUE U
npuMmenenue. CoenuHeHus: KpeMHus B npupoze. OO0mue mpeacTaBieHus
00 oxcume kpemums (IV) m kpemumeBoit kuciore. CHIMKATBI, WX
UCIIOJIb30BaHUE B OBITY, B  MPOMBILUIEHHOCTH.  BakHelmmue
CTPOUTENbHBIE MaTepUaibl: KEpaMHKa, CTEKJIO, ILEMEHT, O€eTOoH,
xene300eToH. [Ipobiemsl 0€30MaCHOr0 MCHOJB30BaHUSI CTPOUTEIBHBIX
MaTepHUaJoB B IOBCETHEBHOW KU3HH.

Xumuueckuit IKCnepumenm:

M3y4eHHE 00pa3lloB HEOPraHWYECKHX BEILECTB, CBONCTB COJISTHOMN
KHCJIOTBI, TMPOBEJCHUE KAuYEeCTBEHHBIX pEAKUHM Ha XJIOPUA-HOHBI U
HAOMO/ICHUE TPU3HAKOB HX TMPOTEKAHUS, OMNBITHI, OTpaXKarollue
dbusznyeckue W XUMHUYECKHE CBOMCTBA TajJOreHOB M HMX COCAMHEHUMN
(BO3MOXHO  HMCIOJIb30BAaHUE BUIEOMATEPUATIOB), O3HAKOMIIEHUE C
oOpa3amu XJI0pHA0B (TaJOTeHHUIOB), 03HAKOMIJICHHE C 00pa3laMu cephbl
u e€ COeAMHEHUSMHU (BO3MOXKHO MCIOJb30BAHUE BHJIEOMATEPHAIIOB),
HaOmoJleHue  mpouecca OOyriuMBaHUs — caxapa TMOJ  JCHCTBHEM
KOHLICHTPUPOBAHHOKN CEPHOH KHCIOTHI, U3yYCHHC XUMHYCCKHX CBOHCTB
pa30aBICHHON CEPHOM KUCIIOThI, IPOBEJICHIE KAYECTBCHHOW Peakny Ha
Cynb(ar-uoH ¥ HaOIIOICHHUE NPU3HAKA €€ NPOTCKaHMUs, 03HAKOMIICHUE C
(bu3YeCKuMU CBOMCTBaMH a30Ta, (hochopa u UX COETUHEHHUIA (BO3MOKHO
UCIIOJIb30BAaHUE BUAEOMATEPUAIIOB), 00Opa3laMH a30THBIX U (pochOopHBIX
ya00peHu#, TMoiy4YeHue, coOMpaHue, paclo3HaBaHHE W H3yUCHHUE
CBOMCTB aMMHAKa, IPOBEICHUE KAUECTBEHHBIX PEAKLIM HA HOH aMMOHHSI
u pocdar-uoH U U3yuyeHue MPU3HAKOB UX MPOTEKAHUSI, B3aUMOICIICTBHE
KOHLIEHTPUPOBAHHOW  a30THOM  KHCIOTBI C  MeIb0  (BO3MOKHO
UCITOJIb30BaHUE BH/ICOMATCPUAIIOB), W3YUYCHHE MoZEenen
KPUCTAUTMYECKHX PEIIETOK anMasa, rpadura, QyiuiepeHa, 03HaKOMIICHHE
C MPOLECCOM aiCopOLMM DPAaCTBOPEHHBIX BEIICCTB AKTUBHPOBAHHBIM
YIJIEM M yCTPOMCTBOM  IPOTHBOras3a, IOJIy4YeHHE, CcoOHpaHue,
pacrio3HaBaHWE M M3Yy4YEHUE CBOWCTB YTJIEKUCIOIO Ta3a, IMPOBEICHUE
KAUECTBEHHBIX pEakUWid Ha KapOOHAT M CUJIMKAT-UOHBI M HW3Yy4YEHUE
MPU3HAKOB MX MPOTEKAaHHs, O3HAKOMIICHHE C MPOAYKUMEH CUIMKATHON
IPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJad [0 TeMe
«BakHelmme HeMeTaIbl U UX COSIUHEHUS.

MeTajlibl M X COCAUHEHUS

OOmas xapakTepuCTUKa XUMHYECKHX 3JIEMEHTOB — METaUIOB Ha
OCHOBAaHMM HUX MNoJoxkeHHs B lleproandeckoil cUCTEME XHUMHUYECKUX
anemeHToB Jl. 1. MenaeneeBa u ctpoeHus: aToMoB. CTPOEHHE METAILIOB.
Meraminyeckass CBA3b M METAJUIMYECKAs KPHUCTAJUIMYECKas pPEHIETKa.
DNEeKTpOXUMHUYECKUI PsIi  HANpsHKEHUA MeTasioB. Du3nyeckue M
XUMHYECKHe CBoWcTBa MeTauioB. OOmme crnocoObl  MOTydYeHHs
MeTaisioB. [loHsATHE 0O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI
ux oT koppo3uu. CruiaBel (CTallb, YyTYH, JIOPATIOMUHHNA, OpOH3a) U HX
MPUMEHEHUE B OBITY Y IPOMBILIJIEHHOCTH.

[I{emoynpie MeTauibl: moNOKeHWe B llepmomnueckon cucreme
xumuueckux asnemeHtoB /. M. MenaeneeBa, CTpoeHHME HX aTOMOB,
HaxoXXJeHue B npupoae. Puznyeckne U XUMUYECKHE CBOICTBa (Ha
npumepe Hatpus M Kanus). OKCUAbl M TUAPOKCHIBI HATPUSA W Kajusl.
IIprMeHenne MENOYHbBIX METAJUIOB U UX COCTMHEHUM.



[IlenouyHO3€eMENBHBIE METAJUIBI MAarHud M KAJIbIUW: TOJOXKEHHUE B
[Teprnonnueckoit cucrteme xumudeckux 3imemeHToB [[. M. Menneneena,
CTPOEHHE HX AaTOMOB, HAaXOXJIcHUE B mpupoje. Duznueckne u
XUMHUYECKUE CBOMCTBA MArHUsl W Kajblus. BaxkHelmmne coeauHeHUs
Kamblust (OKCHI, THAPOKCUI, coiin). JKECTKOCTh BOABI U CIOCOOBI €€
YCTpPaHEHHS.

AsmromyHMN: nION0OKeHHE B Ileprogmyeckon cucTeEME XMMHMYECKHX
anemeHTOB /. 1. MeHneneeBa, cTpoeHre aToMa, HaX0XKAEHUE B IPUPO/IE.
dusnyueckne W XUMUYECKHE CBOMCTBA amOMHUHHUS. AMQOTEpHBIC
CBOWCTBA OKCH/IA ¥ THAPOKCH]IA ATTFOMUHUA.

JKene3o: mnomoxenue B Ilepmogmdeckor CcuUCTEME XHMHMYECKHX
anemeHToB /. 1. MeHnieneeBa, cTpoeHre aToMa, HaX0XKAECHUE B IPUPO/IE.
du3nuecKue U XUMUYECKUE CBOMCTBA xene3a. OKCUbl, TUAPOKCUIBI U
cosn xenesa (I1) u xenesa (III), ux coctas, CBOKCTBA U MOJIyUYEHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE C 00pa3IlaMH METaJUIOB U CIUIaBOB, UX (PU3UUECKUMHU
CBOMCTBaMH, H3yUYECHHE PE3YIbTATOB KOPPO3UHM METAUIOB (BO3MOKHO
UCIIOJIb30BaHUE BHJIEOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOACHCTBUS
OKCHJIa Kalbldd M HaTpUs C BOJOM (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB), HMCCJIEAOBAaHUE CBOMCTB XECTKOM BOJIbI, IMpolecca
rOpeHusi  JKejueza B KHUCIOpoJe  (BO3BMOXHO  HMCHOJIb30BaHUE
BHJICOMATEPHUAIIOB), MIPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIUNA Ha
MOHBI: MarHusl, Kajablusl, aAJIIOMUHMS, ITMHKA, kene3a (II) u xeneza (III),
menu (I1), HaGmrofeHne W onmucaHue MPOIECCOB OKPAIIMBAHUS TIJIAMEHU
MOHAMH HATpUs, Kaiusl M Kajablus (BO3MOXKHO HCHOJIb30BAHUE
BUJIEOMATEPHAIIOB), HCCIIEIOBaHWE aM(OTEpPHBIX CBOMCTB T'MAPOKCHIA
ATIOMUHUSL U TUIPOKCUJA IUHKA, PEIICHUE SKCIEPUMEHTANBHBIX 3a/1au
1o TeMe « BakHEeNIIne MEeTaJIbl U UX COCTUHEHUS.

XuMuf ¥ OKpYy:KaouIias cpeaa

BemectBa um Marepuaniel B NOBCEIHEBHOW JKU3HU YEJIOBEKA.
be3onacHoe HCMOIB30BaHUE BEIIECTB M XMMHYECKUX PEAKIUil B OBITY.
[TepBas momoIIb OpH XUMUYECKUX 0KOTaX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HEHUE OKpyXkarowed cpenbl (mpenenbHas
nomyctuMas KoHUeHTpauusi BemiectB, aanee — IIJIK). Pomp xumum B
PEIICHUH SKOJIOTHUECKHUX MPOOIeM.

Xumuueckuit IKCnepumenm:

U3ydeHue o0pa3noB MaTepuasoB (CTEKJIO, CIUIaBbl METAJLJIOB,
MOJINMEPHBIE MaTEPUAIIBI).

Mescnpedmemmnuwie ceasu

Peanmmsanust MeXIpeaMETHBIX CBA3CH INPU M3yYEHUUM XUMHH B 9
KJIacCe OCYIIECTBIIACTCS Yepe3 MCIOJIb30BaHUE KaK OOLINX €CTeCTBEHHO-
HAay4YHBIX MOHSTUH, TaK W TOHSITUH, SBISIIOIIUXCA CUCTEMHBIMH JJIS
OTAEJIBHBIX IMTPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmme ecTecTBEHHO-HAYYHBIC MMOHSATHS: HAYYHBIA (paKT, TUIIOTE3a,
3aKOH, TEOpHs, aHajau3, CHHTE3, KiaccuduKauus, NEePUOJIUUYHOCTD,
HAONIOZICHUE, OKCIIEPUMEHT, MOJICTUPOBAHUE, HW3MEPCHHE, MOJIEIb,
SIBJICHHE, TTAPHUKOBBIN 3P (DEKT, TEXHOJIOTHS, MAaTCPUATTBI.

®dusuka: MaTepus, aToM, SIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKITHUI,
W30TONBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, DJIIEKTPUYECKHM  3apsf,
MIPOBOTHUKH, TTOYTIPOBOTHUKH, TUAIEKTPUKHU, (POTOITEMEHT, BEIIECCTBO,
Ten0, OO0BEM, arperaTHoe COCTOSIHME BEIIECTBA, Tra3, pacTBOp,



pacTBOPUMOCTb, KPHUCTAJUITMUECKass pEIIETKa, CIUIaBbl, (U3NYECKUE
BEJIMYMHBI, €IUHULIBI U3MEPEHHsI, KOCMHUUECKOE MMPOCTPAHCTBO, IJIAHETHI,
3BE3161, ComHILE.

buonorust:  ¢orocunrtes, agpixanue, Ouocdepa, d3KocHUCTEMA,
MUHEpaJbHBIE  yNOOpEHUs,  MHMKPODRJIEMEHTHI,  MaKpPOdIJIEMEHTHI,
MUTATEIbHBIC BELIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE MOPOJIBI,
MOJIE3HbIE UCKOIIaeMbl€, TOTLTUBO, BOAHBIC PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
nHo XMMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTATBl OCBOEHUS IPOTPAaMMBl  OCHOBHOIO
o0miero o0pa3zoBaHMs JOCTUTAIOTCS B X0/€ OOyUEHUSI XUMUU B €IMHCTBE
y4eOHOH M BOCHHUTATEIIBHOW JIEATEIbBHOCTA B COOTBETCTBUHM C
TPaJAULIMOHHBIMA  POCCUMCKUMHU  COLIMOKYJBTYPHBIMH UM JIyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMH, NPUHATHIMU B OOIIECTBE IpaBUIaMH U
HOpPMAaMH TIIOBEJIEHHS U CIOCOOCTBYIOT IpoLEccaM CaMOMNO3HaHUS,
CaMOPAa3BUTHUS U COLMAIM3ALUN O0YHUArOITUXCS.

JIMYHOCTHBIE PE3YNbTAThl OTPAXKAIOT TOTOBHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBATBCSI CUCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTAlUN U
pacCIIMpPEHNE ONBITA JEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpuOTHYECKOro BOCIIMTAHMS:

LEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACIEOUIO0, TOHMMAaHUS 3HAYECHUS
XUMHUYECKON HAyKW B XU3HH COBPEMEHHOrO0 OOIIECTBA, CIIOCOOHOCTH
BJIQJICTh JOCTOBEPHON HHpOpPMALME O MNEPEeNOBBIX MOCTIKEHUSIX H
OTKpPBITUSAX MHUPOBOM M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUSAX 00 yCTPOICTBE MHpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUSA:

NpPEACTABICHUS] O  COLMANBHBIX  HOpPMax W IpaBHJIaxX
MEXJIMUYHOCTHBIX  OTHOIIEHHH B  KOJUIEKTUBE, KOMMYHHKaTUBHOMN
KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOM, y4eOHOUCCIIEI0BAaTEIbCKOM,
TBOPYECKOM W  JPYyrUX BHUAAX JIEATEIBHOCTH, TOTOBHOCTU K
pa3HOOOpa3HOW COBMECTHOM AESATENBHOCTU IPH BBIOJHEHUH YYEOHBIX,
MIO3HABATEJIbHBIX 33Ja4, BBINOJIHEHUU XUMHUYECKHUX HKCIIEPUMEHTOB,
CO3/1aHWU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIOHHUMAHHIO U
B3aMMOINIOMOIIM B MPOLECCE ITOM Y4EeOHOU AESITENIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE MOBEJECHHE WU IMOCTYNKH CBOMX TOBApPHUIIECH C MO3HIIMU
HPaBCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HaHHUS MOCIEACTBUI
MTOCTYTIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUA:

MHUPOBO33PEHUYECKHUE NPEICTABICHUS O BEIIECTBE U XHUMHYECKOU
pEeaklMH, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
COCTABJISIFOLIIME OCHOBY JUUIsl MOHMMAHMSI CYLUIHOCTH HAay4YHOW KapTUHBI
MUpa, MPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHSA
MPUPOBI, B3aUMOCBS3SIX YEJIIOBEKA C MPUPOJHOM CPEoi, O pPOJIM XUMUU
B MO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MTO3HABATEJIbHBIE MOTHBBI, HAIlpPaBJICHHbIE HA MOJYYEHHE HOBBIX
3HaHUW 10 XUMHUHU, HEOOXOMUMBIE Al OOBSICHEHUA HaOII0JaeMBbIX
NpOLECCOB W  SBJICHWN, I[O3HABAaTEIbHOM, HWHMDOPMALIMOHHOW W
YUTATEIbCKOM KYJIbTYpPhl, B TOM YHCJIE HABBIKOB CaMOCTOATEIbHON
paboThl C yueOHBIMU TEKCTaMH, CIIPAaBOYHON JIUTEPATYPOH, JOCTYITHBIMU
TEXHUYECKUMHU CPEJICTBAaMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

MHTEpeC K 00YyUEHUIO U MO3HAHUIO, JTI0O03HATEIHHOCTh, TOTOBHOCTh
U CIOCOOHOCTh K CaMOOOpa30BaHUIO, TPOEKTHOM M HCCIIEI0BATEIBCKON
NESATENbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBIECHHOCTH M YPOBHS
oOy4eHHS B TaIbHEUIIIEM;



4) popMupoOBaHHS KYJAbTYPHI 310POBbS:

OCO3HAHHE [IEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBbI 00pa3 KU3HU, OCO3HAHUE
MOCJHEACTBUM UM HENPUSITHE BPEIHBIX MPUBBIUEK (yHoTpeOIeHus
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUs), HEOOXOUMOCTH COOTIOCHUS TIPABUI
0e30macHOCTH TIpH OOpaIeHUH ¢ XMMHUYECKUMHU BEIIECTBAMHU B OBITY H
peanbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

WHTEpPEC K TMPAKTUYECKOMY HW3y4YeHHI0 Tmpodeccuii u Tpyaa
pa3IMYHOTO poJAa, YBaXKEHUE K TPyAy U pe3yiabTaTaM TPYyAOBOU
NEeSATeNIbHOCTH, B TOM YHCJI€ HA OCHOBE MPUMEHEHHUS IPEAMETHBIX 3HAHUM
0 XWMHUHU, OCO3HAHHBIK BHIOOP HWHIUBUAYAIBHOM TPACKTOPUU
MPOJOKEHUS O0pa3oBaHUsT C YYETOM JIMYHOCTHBIX HHTEPECOB H
CHOCOOHOCTH K XHMHH, OOILIECTBEHHBIX HHTEPECOB WU MOTPEOHOCTEM,
yCIEeHON NpOo(ecCuOHATBHON IESITENLHOCTH U Pa3BUTUSI HEOOXOUMBIX
YMEHUH, TOTOBHOCTH aJIAITUPOBATHLCS B MMPOPECCHOHAIBHOMN CPele;

6) 3K0JIOrM4eCKOro BOCIMTAHMS

AKOJIOTMYECKU II€JIeCOO0pa3HOe OTHOILIEHHE K TPUPOJE Kak
HMCTOYHUKY >KHU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS, NMOHUMAaHUE
IIEHHOCTU 3JI0pOBOTO M 0e30macHOro oOpa3a KH3HH, OTBETCTBEHHOE
OTHOIIIEHUE K COOCTBEHHOMY (hM3MUECKOMY U TICUXHUECKOMY 37I0POBBIO,
OCO3HAHHE IIEHHOCTH COOJIIOICHUS MpaBUl OE30MaCHOTO MOBEACHUS MPU
paboTe C BemecTBaMH, a TAKXKE B CUTYAIUAX, YTPOKAIOIINX 3JOPOBHIO U
’KU3HHU JIFOACH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJy4aeMble MPU HU3YUYCHUH
XUMUH, IJI PEIICHUsS 3a7ad, CBA3aHHBIX C OKPYKAIOIIEH MNPUPOAHOU
Cpeloid, Ji1 MOBBIIICHUSI YPOBHS 3KOJIOTUYECKON KYJIbTYpPbl, OCO3ZHAHUS
TJI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOJEeM U MyTeH MX PErIeHUS
MOCPEACTBOM METOJOB XUMHUH, IKOJIOTUYECKOTO MBIILJICHUS, YMEHUS
PYKOBOJICTBOBaTbCS KM B TO3HABAaTEIbHOM, KOMMYHUKATUBHOM W
COLIMAJIbHOM IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDHI

B coctraBe MeTanpeAMETHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIICHAYYHBIC TTOHITHS (3aKOH, TEOPHS,
MPUHITUI, THIOTEe3a, (PaKT, CUCTeMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.),
KOTOPBIE UCMOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETAX U
MO3BOJISIIOT HAa OCHOBE 3HAHMM W3 OTUX TMPEAMETOB (POpMUPOBATH
MPEJCTABIICHUE O IEJIOCTHOW HAyYHOU KapTUHE MUpPA, U YHUBEPCAIbHBIC
y4eOHbIC NEeUCTBUS (mo3HaBaTeNbHBIE, KOMMYHUKATUBHEIE,
PETYISTUBHBIE), KOTOPBIE 00ecmeunBaroT (GOPMHUPOBAHNE TOTOBHOCTH K
CaMOCTOATEILHOMY  IUTAHHUPOBAHUIO U OCYIIECTBICHUIO  y4eOHOM
NESATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA

ba3oBble 1ornueckue AecTBUs:

YMEHHSI HCMOJB30BaTh NPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU
OCBOCHUHU 3HAHUMU: PACKPHIBATH CMBICT XUMHUYECKUX MOHSATUN (BBIICHATH
X XapaKTepHbIE NPU3HAKU, YCTAHABJIMBATHh B3aUMOCBS3b C JPYTUMHU
MOHSATUSMHU), WCIOJb30BaTh TOHATHS MJis OOBSICHEHHS OTIEIHHBIX
(GakTOB W SBJICHWM, BBHIOMpPATh OCHOBAaHHUS W KPHUTEPUU  JUIS
KiIaccu(pUKanMi XWMHYECKUX BEIIECTB W XUMHUYECKHX PEaKIUH,
YCTaHABJIMBATh MNPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBbEKTaMHU



U3Y4YEHUs, CTPOUTh  JIOTUYECKHE  pACCYXIEHHUS (MHIYyKTUBHBIE,
JeIyKTUBHBIE, [T0 aHAJIOTUH), AEJIaTh BBIBOJBI U 3aKJIIOUECHUS;

YMEHUE NPUMEHSTh B MPOLIECCEe MO3HAHUA NOHATHUS (IPEAMETHBIE U
METanpeIMETHBIC), CAMBOJIUYECKUE (3HAKOBBIE) MOJICIH, UCIIOIb3yEMbIC
B XMMUH, IPe00pPa30BbIBATH IMPOKO NPUMEHIEMBIE B XUMUU MOJIECIIbHbIE
MIPEACTABICHUS] — XMMHYECKUN 3HaK (CHMBOJI 3JIEMEHTA), XUMHUYECKas
dbopMysia 1 ypaBHEHHE XMMUYECKOW PEaKIMH — MPH PEIIeHuU ydeOHO-
MO3HABATENIbHBIX 33Ja4, C YYETOM JTUX MOJIEIbHBIX IPEACTaBICHUI
BBISIBISAITH U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKK HU3y4aeMbIX
O0BEKTOB — XMMHUYECKHUX BEIIECTB U XWMHUYECKUX DPEAKIIHH, BBIABIATH
o0mme  3aKOHOMEPHOCTH,  NPUYMHHO-CICICTBEHHBIE  CBSI3U U
MIPOTUBOPEYMS B U3yHUAEMBIX IPOLECCAX U SIBICHUSIX.

Ba3oBble uccienoBarenbcKme 1eiicTBUS:

YMEHUE HCIOJIb30BATh IIOCTABJICHHBIE BOMPOCHI B KAadyeCTBE
MHCTPYMEHTA MO3HAHUs, a TAK)KE B KAU€CTBE OCHOBBI JJIs1 (HOPMUPOBAHHUS
TUIOTE3BI 10 IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpPETEHUE ONbITA MO IJJAHUPOBAHHUIO, OPraHU3aluud MU
MIPOBEJICHUIO YUYEHUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaONoJaTh 3a
XOJIOM IIpoIlecca, CaMOCTOSITEIbBHO NPOrHO3UPOBATH €ro pe3yJibTar,
dbopMynupoBaTh 000OIICHHS U BBIBOJABI MO pe3yJibTaTaM MPOBEAEHHOTO
OIbITA, UCCIIEIOBAHUS, COCTABIATh OTUET O MPOJEIAHHON padoTe.

Pabora c nnpopmanueii:

YMEHUE  BbIOMpaTh, AHAIU3UPOBATH M  UHTEPHPETUPOBATH
MH(GOPMAIIMIO PA3TUYHBIX BUJOB U (POPM IpPEACTaBICHUSA, MOTYIaeMYyIO
U3 Pa3HbIX UCTOYHUKOB (HAY4YHO-NOMYJISIpHAs JUTEpATypa XUMHYECKOrO
collep>KaHMs, CIpaBOYHbIE MocoOus, pecypcel HTepHETa), KpUTHUYECKH
OLIEHHUBATh MIPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHUE NMPUMEHSTh Pa3jIu4Hble METOJbI U 3aIPOCHI MPU MOUCKE U
otOope MH(pOpPMAUU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOIUMBIX IS
BBIIIOJIHEHHSI YUEOHBIX M IMO3HABATEIbHBIX 3a]a4 ONPEAEIIEHHOIO THIIA,
npuoOpeTeHne OombiTa B O0JIACTH HCIOJIB30BAHUA HH(POPMAIIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJOTHUWA, OBJIAJECHHE KYJbTYpOH aKTHBHOIO
WCIIOJIb30BAHUSI  PAa3JUYHBIX TOMCKOBBIX CHCTEM, CaMOCTOATEIBHO
BBIOMpaTh ONTUMAIbHYIO (OpMy TMpeAcTaBlieHUus UHPOpMALUU |
WUIIOCTPUPOBATh  pellaeéMble  3aJadd  HECJIOKHBIMU  CXEMaMH,
AuarpaMMamu, IpyruMu GopmaMu rpaduku 1 UX KOMOMHAIUSIMU;

YMEHHUE HCIIOJIb30BaTh M aHAIM3UPOBAaTh B Ipolecce y4eOHOH u
UCCIIEIOBATENIbCKOM  JESTENbHOCTH ~ MHQOpPMAIIMI0 O  BIUSHHUH
IIPOMBIIUIEHHOCTH, CEJIbCKOT0 XO3SAMCTBA M TPAHCIOPTAa HA COCTOSTHUE
OKpY>KaroIllen MPUPOIHOU CPEIBI.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBUS:

YMEHHS 3a/1aBaTh BOIPOCHI (B XOJie AHaJiora U (W) TUCKYCCUU) MO
CYLIECTBY OOCY>KIaeMOl TeMbl, (OpMYyJIUPOBATh CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIIIOJTHEHUS IPEITI0KEHHON 3a/1a4H;

YMEHUS MPEACTABIATh IOJYYEHHBIE PE3YJIbTATHl MO3HABATEIHLHON
NESATENbHOCTH B YCTHBIX M NMHCbMEHHBIX TEKCTaX; JE€NaTh MPE3CHTALUIO
pe3yJIbTaTOB BBINOJHEHUS XUMHYECKOTO JKCIepUMEHTa (71a00paTOpHOTO
OMbITa, JTA0OPATOPHOM pPabdOThl MO HCCIECIOBAHUIO CBOMCTB BEIIECTB,
y4eOHOT0 MTPOEKTA);

YMEHUS y4eOHOT0 COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MTO3HABATEJIbHOM M HCCIIEN0BATEIbCKON JIEATEIbHOCTU IpPU PEUICHUU



BO3HUKAIOIIKUX TPoOJeM Ha OCHOBE YuéTa OOIMX HMHTEPECOB W
corjacoBaHusi No3uUUi (0OCyXJeHHsd, OOMEH MHEHMSIMH, «MO3TOBBIE
HITYPMbI», KOOPJAWMHALUWA COBMECTHBIX JIEMCTBHH, ONpEIEICHUE
KPUTEPHUEB IO OLIEHKE KAYECTBA BBIIIOJHEHHON pabOThI U APYTHE).
PerynsiTuBHbIC YHHBeEpcaJbHbIe Y4eOHbIe NeHCTBHA:
YMEHUE CaMOCTOSITEIbBHO  ONpPENENsATh UEIu  JACSITEIbHOCTH,
IJIAaHUPOBATh, OCYLIECTBJISATh, KOHTPOJHMPOBATH U MPU HEOOXOIUMOCTH
KOPPEKTUpPOBAaTh  CBOIO  JEATENBHOCTh,  BbIOMpaTh  HaumboJjee
a¢deKkTUBHBIE CIOCOOBI pelIeHUs] YY4eOHBIX U TO3HAaBAaTEIbHBIX 3a/ad,
CaMOCTOATEJIBHO COCTaBJIATh WM KOPPEKTUPOBATH IPEIOKEHHBIN
QITOPUTM JEHUCTBUM IIPU BBIIOJHEHUN 3aJaHUM C y4ETOM MOJy4EHUS
HOBBIX 3HAaHUI 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUSAX,
OLICHMBATh COOTBETCTBHE IOJYYEHHOI'O pe3yjbTaTa 3asBICHHON LEJH,
YMEHHUE HUCIOJIb30BaTh M aHAJIM3HPOBATh KOHTEKCTHI, MpejaracMble B
YCIIOBHM 33/IaHUMN.
HPEAMETHBIE PE3YJIBTATBI
B cocraBe npeaMeTHBIX pPe3ysbTaTOB 110 OCBOCHHUIO 00s3aTEIBHOrO
COJepKaHusl, YCTAaHOBJIECHHOIO JaHHOM  (QenepanbHOil  paboueit
POrpaMMOii, BBIJENAIOT: OCBOCHHBIE 00YYAIOIIMMUCS HAay4YHbIE 3HAHUS,
YMEHHSI U CTIOCOOBI IEHCTBUH, criennduueckue 1 MpeAMETHOM obiactu
«XuMus», BUABl JEATEIBHOCTH IO MOJYYEHHWIO HOBOIO 3HAHHS, €ro
UMHTEPHpPETALNH, MpPeoOpa3OBaHUI0 U IMPUMEHEHHIO B  Pa3IMYHBIX
y4€OHBIX U HOBBIX CUTyalUsIX.
K koHmy oOydenuss B 8 kJacce IpeaMETHBIE pE3yJbTaThl Ha
0a30BOM  YpOBHE JOJDKHBI ~ OTpaXkaTb  CPOPMUPOBAHHOCTH Y
00y4aroIuXxcs YMEHHIA:
® pacKpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKHX IOHSATUN: aTOM,
MOJIEKYJIa, XUMHUYECKUI 3JIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEILIECTBO, CMECh (OAHOPOJIHASI U HEOJHOPOJIHASA), BAJIEHTHOCT,
OTHOCUTEJIbHASI aTOMHAas M MOJEKYJISpHas Macca, KOJIUYECTBO
BEILECTBA, MOJIb, MOJISIPHAs. Macca, MaccoBas JA0JS XUMHUYECKOIO
JJIeMEHTa B COEAMHEHUH, MOJIAPHBIA OOBEM, OKCHJ, KHCIIOTa,
OCHOBAHHUE, COJIb, ANEKTPOOTPHULIATEILHOCTD, CTENEHb
OKHCIICHUS, XUMUYECKasi peaklus, KIaCCHU(PUKAIUSI pPEaKIIHii:
peakUMy  COEIMHEHMs, pEaKkUUH  PA3I0KEHUs, PpeaKuu
3aMEIEHHs], pPEeaKkuuu OOMEHa, BK30- U SHIOTEPMHUYECKHE
peaxiuu, TernoBoi 3 (eKT peakuuu, Aapo aToMa, HIEKTPOHHBIN
CIION aToma, aToMHasi OpOWTanb, paguyc aroMa, XUMHYecKas
CBA3b, NOJIIPHAs M HENOJSpHas KOBAJEHTHAs CBS3b, HOHHAs
CBA3b, HOH, KaTUOH, aHUOH, PACTBOp, MaccoBas JI0JIs BEIIECTBA
(mpolLleHTHAs! KOHILIEHTPAIIUs) B PaCTBOPE;

® JUIFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHITHMA
U TPUMEHATh 3TH MOHATHS NPHU OINKCAHUM BEIIECTB U HUX
IIPEBPAILCHNN;

® [UCIOJNb30BaTh XHMHYECKYI0 CHMBOJIMKY JUII COCTaBJICHHS
(GopMyJ1 BEIECTB U ypaBHEHUN XUMUYECKUX PEaKIU;

® ONpeNensATh BaJEHTHOCTb AaTOMOB 3JIEMEHTOB B OMHapHBIX
COCIMHEHHSX, CTENEHb OKHUCICHHS 3JEMEHTOB B OHMHAPHBIX
COCIMHEHUSX, NPHHAIIEKHOCTh BEIIECTB K ONPEIEIEHHOMY
KJIACCy COEAMHEHMH MO QopMmysiaM, BUJ XUMHUYECKOH CBSI3U
(KOBaJICHTHAsI 1 HOHHAs) B HEOPTaHWYECKUX COECIMHEHHUSIX;



e packpsiBaTh cMbica [lepuoanueckoro 3akona /. 1. Menaeneena:
JE€MOHCTPUPOBATh IMOHUMAHHWE MEPUOAUYECKON 3aBUCUMOCTH
CBOMCTB XUMHYECKHX OJJIEMEHTOB OT HX IIOJIOKEHUS B
Ileprognyeckon cucrTeMe, 3aKOHOB COXPAaHEHUs MacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHa
ABoraapo;

e OMHUCHIBAaTH W  XapakTepu3oBaTb  TaOMMuHyr0  GopMy
[lepuonyueckoll CUCTEMBl XMMHYECKUX 3JEMEHTOB: Pa3janyvarh
MOHATUS «IJIaBHAas noarpynma (A-rpymma)» W «1Io0o4Has
noarpynna (b-rpynma)», wmansle ©  OoJIbIIME  EPUOJBI,
COOTHOCUTh OOO3HAYEHHSA, KOTOpbIE UMEIOTCS B TalmuIle
«llepuognueckass cucrema xumuyeckux snemeHtoB J[. WM.
MeHnpaeneeBay € YUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHUS
aTOMOB XMMMYECKUX DJIEMEHTOB (COCTaB M 3apsl siapa, oOriee
YUCJIO DJIEKTPOHOB M PACHPENECICHHE HX [0 3JIEKTPOHHBIM
CJOSIM);

® KJacCHU(PHUIMPOBATh XUMHUYECKHE JIIEMEHThl, HEOPTraHUYECKHE
BEILIECTBA, XHWMHYECKHE peakuud (M0 4YUCIAy M COCTaBy
YYacCTBYIOUINX B PEAKIMH BEILIECTB, MO TEIIOBOMY 3P (HEKTy);

® XapakTepHu3oBaTh (ONHUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA
BEILECTB  Pa3MYHBIX  KJACCOB, IMOJATBEpPXkJasi  OIHCAHHE
IIpUMEPAMH  MOJIEKYJIIPHBIX ~ YPaBHEHUHA COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIUN;

® [IPOTrHO3MPOBATh CBOICTBAa BEHIECTB B 3aBUCHUMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX
MIPEBPAILECHHI B PAa3JINYHBIX YCIOBUSX;

® BBIYUCISITH OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MacChI
BEIIECTB, MACCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTa Mo (Gopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJII0 BEUIECTBA B PACTBOPE, TPOBOJIUTH
pacy€Thl O YPaBHEHUIO XUMHUYECKON PEaKLnu;

® [IPUMEHSATH OCHOBHBIE OIEPALIUU MBICIUTEIBHOMN AESITEIBHOCTH —
aHallu3 U CHUHTE3, CpaBHEHHE, O0OOIIeHHE, CUCTEeMAaTHU3AIHIo,
KJIaCCU(UKALIMIO, BBISIBICHIE MPUINHHO-CIICICTBEHHBIX CBS3EH —
JUISL U3YYEeHHsS] CBOMCTB BEIIECTB M XHMHYECKUX PpEaKIuil,

€CTECTBEHHO-HAyUYHbIE METOJIbl TO3HAHUSI — HaOJIIOJEHUE,
U3MEpEHUe, MOJECIUPOBAaHUE, OHKCIEPUMEHT (peaibHBIM U
MBICJICHHBIN);

e CJeA0BaTh NPABWIAM MOJB30BAHUS XHUMHYECKOM TMOCYIOH H
71a00paTOPHBIM 000PYIOBaHHEM, a TAKXKe MpaBHIIaM OOpaIleHUs
C BEIIECTBAMM B COOTBETCTBHM C HHCTPYKUUSMH TIO
BBIIIOJIHEHUIO ~ JIAOOPAaTOPHBIX ~ XMMHUYECKHX  ONBITOB  IIO
MOJyYEHHUI0 U COOMPAHUIO ra3000pa3HBIX BEIIECTB (BOAOPOIA U
KHUCJIOpOAa), MPUTOTOBICHUIO PACTBOPOB C  OMNPEACIEHHOU
MAacCOBOM JOJIEM PacCTBOPEHHOIO BENIECTBA, IUIAHUPOBATH H
IIPOBOJIUTHh XUMHUYECKHE SKCHEPUMEHTHl 110 PACIIO3HABAHUIO
pacTBOPOB ILEJOYEH M KHCIOT C IOMOIIBK WHIUKATOPOB
(;makmyc, GpeHonadTanenH, METUIIOPAHXK U APYyTHE).
K koHumy oOydenuss B 9 kJacce INpeAMETHBIE pPE3yJbTAaThl Ha
0a30BOM  YpOBHE JOJDKHBI ~ OTpaXkaTb  CPOPMUPOBAHHOCTH Y
00y4aroIuxcs YMEHHIA:



pacKpbIBaThb ~ CMBICII ~ OCHOBHBIX  XMMHYECKMX  IOHATHU:
XUMHAYECKUM DJIEMEHT, aTOM, MOJIEKYJId, UOH, KaTHOH, AHMOH,
IIPOCTOE  BEIIECTBO,  CJIOKHOE  BEUIECTBO,  BAJICHTHOCTb,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKHUCIIEHUS, XWMHYECKas
peaxiusi, XUMAYECKasi CBSA3b, TEIIOBOU 3((eKT peakuuu, MoJb,
MOJISIDHBI  00BEM, pacTBOp, AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAs] TUCCOLMAIUS, PEAKIM HOHHOTO OOMEHa,
KaTajJu3aTop, XHMHYECKOE  paBHOBECHE, OOpaTUMbIE H
HEOOpaTUMBbIE  PEaKUWH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKkuuu,  OKHUCIMUTENb, BOCCTAHOBUTEIb, OKHUCIEHHUE W
BOCCTAHOBJICHHE, aJUIOTPOMuUs, aM(OTEpHOCTb, XUMHUYECKas
CBA3b (KOBaJEHTHAs, HOHHAsI, METAJUITMYECKAs ), KpUCTAIIINYECKas
peLIETKa, KOPPO3Hsl METAJUIOB, CIUIABbI, CKOPOCTh XUMHYECKOU
peakuuu, IpenenbHo — pomycrtuMas — KoHmeHtpamus  [1JIK
BEILIECTBA;

WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHUX MTOHATHU
U TPHUMEHATH JTU IIOHATHS IIPU OIMCAHMM BEIIECTB U HX
IIPEBPALLCHNN;

HCIIOJB30BaTh XUMUYECKYK) CHUMBOJIMKY [UII COCTaBJICHUS
(GopMyJ1 BEIIECTB U ypaBHEHUN XUMUYECKUX PEaKIU;
ONPENEIATh BAJECHTHOCTh WU CTENEHb OKUCICHHUS XMMHUYECKHX
AJIEMEHTOB B COCIMHEHHUSX Pa3JIMYHOIO COCTaBa,
IIPUHAJIEKHOCTh  BEIIECTB K  ONPENEIEHHOMY  KJIAcCy
coequHeHH 1o  (GopMmynaM, BHI  XUMHUYECKOH  CBS3H
(koBajieHTHasi, WOHHAsA, METAJUIMYECKas) B HEOPraHHMYECKHUX
COEIMHEHHUSIX, 3aps] MOHA N0 XMMHUYECKOH (opMylie, XapakTep
cpeabl B BOJHBIX PAacTBOPAX HEOPTaHWYECKUX COCAUHEHMM, THII
KPUCTAJUINYECKON PEMIETKM KOHKPETHOTO BEIIECTBA;

packpbiBath cMblich [lepuonnueckoro 3akona [[. . Menaeneesa
U  JIEMOHCTPUpPOBATH  €r0  IIOHMMAHHWE:  OIKCBIBaTh W
XapakTepu3oBaTh TabnuuHyo ¢opmy [lepuonuyeckoil cucTembl
XUMHAYECKUX  DJIEMEHTOB:  pa3nuyaTb IIOHATHS  «IJIABHAsd
noarpynna (A-rpynna)» u «nobounas noarpynna (b-rpymma)y,
MaJible ¥ OOJIbIIIUE TIEPUOJIbI, COOTHOCUTH 0003HAUEHUS, KOTOPbIE
UMEIOTCS B TEPUOAMYECKOM  Tabnuie, C  YHUCIOBBIMHU
XapaKTepUCTUKAMH CTPOECHHUSA ATOMOB XHUMHYECKUX JJIEMEHTOB
(coctaB u 3apsa sjapa, oOmee YHCIO JJIEKTPOHOB |
pacrpezielieHue UX IO 3JIEKTPOHHBIM CJIOSIM), OOBICHATH 001INe
3aKOHOMEPHOCTM B H3MEHEHMM CBOMCTB DJJEMEHTOB M HX
COCAMHEHNH B IIPEAEIAX MaJbIX IEPUOAOB U INIABHBIX MOATPYIII
C YYETOM CTPOCHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHUYECKUE
BEILIECTBA, XHWMHYECKHE peakuud (M0 4YUCIAy U COCTaBy
Y4acTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3 (dEKTy, Mo
VU3MEHEHUIO CTENEHEN OKUCIEHUS XUMUYECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTH) o0OmUe ©  crernuduuecKue
XUMHAYECKHE CBOMCTBA IIPOCTBIX M CJIOXKHBIX  BELIECTB,
IIOATBEPXKIAsl ONUCAHHUE NPUMEPAMHU MOJIEKYJSIPHBIX M MOHHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIUM;
COCTAaBISATb  YPaBHEHMUS  DJIEKTPOJUTHYECKOM  JIHCCOLMALUU
KHMCJIOT, IIEJI0YEH U COJIEH, IOJHBIE U COKPAIIEHHBIE YPaBHEHNUS



peakuuin HOHHOI'O oOMeHa, YpaBHEHUS peakiui,
MOATBEPAKIAIONIUX CYIIECTBOBAHUE T€HETUUYECKOU CBA3U MEXKIY
BEIIIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKkpblBaTh  CYIIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuil MOCPEJCTBOM COCTABJICHUSI AJEKTPOHHOro OallaHca
ITUX PEAKLINN;

MIPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HX
CTPOCHUS, BO3MOKHOCTH MPOTEKAHUS XUMHAYECKUX
MPEBPAICHUN B Pa3JIUYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTENBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChI
BEII[ECTB, MACCOBYIO JIOJIF0 XUMHUYECKOTO dJIEMEHTa Mo (popMyIie
COEIMHEHH S, MAaCCOBYIO JIOJIO BEIIECTBA B PAaCTBOPE, MPOBOIUTH
pacy€Thl IO YPAaBHEHUIO XUMHUYECKON PEaKilny;

coOI0IaTh TpaBWIa TOJH30BAHUS XUMHUYECKON TIOCYIOM U
1abopaTOPHEIM 000PYIOBAHKUEM, a TAKKE MpaBUiIa OOpAIEHUS C
BEIIIECTBAMHU B COOTBETCTBUM C UHCTPYKIHUSIMU IO BBIOJIHEHUIO
7a00paTOPHBIX ~XMMUYECKHX ONBITOB IO TIONYYCHHIO U
coOupaHuio Ta3000pa3HBIX BEMIECTB (aMMHUAKa W YTJIEKHUCIIOTO
rasa);

MPOBOAUTH PEAKINH, MOATBEPKIAIONINE KAYECTBEHHBIM COCTaB
Pa3JIMUHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPHUI-,
Opomun-, monuna-, kapOonar-, ¢ocdar-, cunukar-, cynabdar-,
TUAPOKCUI-UOHBI, KATHOHbI aMMOHHUS M HOHBI HM3yYEHHBIX
METAJLJIOB, NPUCYTCTBYIOIIME B BOJHBIX  pacTBOpax
HEOPraHUYECKHUX BEIIECTB;

MIPUMEHSITH OCHOBHBIE ONEPAllMU MBICIUTEIBHON JIESITEIIbHOCTH —
aHaMW3 W CHUHTE3, CpaBHEHHE, OOOOIICHWE, CHCTeMATH3aIlUIo,
BBISIBJICHUE MPUUYUHHO-CIICJCTBEHHBIX CBA3EH — MJI1 U3Y4YEHUS
CBOWMCTB BEIIECTB W XHMHUYECKHUX PEaKUUi, €CTECTBEHHO-
HAay4YHBIC METOABI TO3HAHWS — HAOMIOJCHHWE, W3MEpPEHHUE,
MOJIETUPOBAHUE, FKCIEPUMEHT (PeanbHbII U MBICIICHHBIN).
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Brruncnenus
o
YPaBHCHUAM bubnuoreka
XUMHAYECKAX
21 peakiuii, e https://m.edsoo }LILOK// q
N PS://M.edS00.1r
OJTHH 13 ru/fef2ec08 w/00aded88
peareHTOB J1aH
B U30LITKE
O6mas bubnuoreka
XapaKTEPUCTUK
22 . 3IJ)1 eMegTOB https://m.edsoo E?K// )
ps://m.edsoo.r
VIA-rpynme: .1u/761dc793 w00ade6da
AmoTponHsie bubnuorexa
23 MoaupUKaIII https://m.edsoo | IIOK
CepHI. .ru/a2fa7878 https://m.edsoo.r
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Haxoxnenne
Cephl U €€
COECIMHEHUN B
MpUpOJIE.
XUMHYECKHE
CBOMCTBA CEphI

u/00ade64a

CepoBoaopon,
Bubnuoreka
CTpPOCHHUE, OK
24 buszndeckue u https://m.edsoo 1
- 192444239 https://m.edsoo.r
. cekue T u/00ade802
CBOICTBa —
OKCHUJIBI CEPBI.
Cepnas
Bubnuoreka
KHCJIOTA, oK
25 dusnueckue u https://m.edsoo 1
« 1226980 https://m.edsoo.r
XHUMHHCCKHC . u/00adea28
CBOIICTBa,
IPUMCHCHUE
XUMHUYECKHE
peakuumu,
JIeyKallue B
Bbubnuoreka
OCHOBE OK
26 IPOMBIIIIEHHO https://m.edsoo 1
ro crocoda ru/80bcc006 htps.//m.edsoo.r
) u/00adec8a
MOJTyYCHUS
CEepHOM

KHUCJIOTHI.
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XUMHUYECKOE

3arps3HEeHUE
OKpYKarolei
cpeabl
COEIUHEHUSIMU
Cepbl
Brraucnenne
N bubnuorexa
MacCOBOM OK
27 JIOJIY BBIXOJA https://m.edsoo I
ndb729¢1 https://m.edsoo.r
fpodykra T ¢ u/00adec8a
peakuuu
O6mast
XapaKTEPUCTHK
a DJIIEMEHTOB
VA-rpynmsi.
bubnuoreka
A3zorT, OK
28 pacmpocTtpane https://m.edsoo 1
e B 0/2955c4ad https://m.edsoo.r
) u/00adeeab
npupoJie,
buszngeckue u
XUMHAYECKHE
CBOMCTBA
AmMMEak, ero
Bubnuoreka
buszngeckue u OK
29 XUMUYECKHE https://m.edsoo tht med
. ps://m.edsoo.r
CBOMCTBA, .ru/2a751052 W/00adf004
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IIPUMEHEHNE

IIpakTrueckas
pabora Ne 3 o
BbubGnunoreka
TEME OK
30 «Ilomyuenue https://m.edsoo 1
Tdcdlaa3 https://m.edsoo.r
aMMHaKa, .ru/7dc41aa 2/00adf180
H3Y4YEHHUE ero
CBOMCTBY»
A3zorHas
. Bbubnuoreka
KHCIIOTa, €8 OK
31 buszngeckue u https://m.edsoo 1
XUMUAYECKUE ru/d9ac6077 hitps://m.edsoo.r
. ) u/00adf306
CBOIICTBa
Hcnonbp3oBann
€ HUTPATOB H
coie
aMMOHUS B
KaueCcTBe
bubnnoreka
MUHEPATBHBIX OK
32 ya00peHuit. https://m.edsoo 1
XuMuueckoe ru/d942014¢ | Dupsi/m.edsoor
) u/00adf518
3arpsi3HEHUE -
OKpYKarolein
cpembl
COEIMHEHUAMHA
a3ora
33 docdop. bubnuoteka
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Oxcup https://m.edsoo | T1IOK
hocpopa (V) u ru/5d150147 | https:/m.edsoo.r
pochopnas u/00adf68a
KUCJIOTA,
buszndeckue u
XUMHUYECKHE
CBOICTBA,
MOJTyueHUe
Hcnonb3oBanu
e ¢pocdaroB B
KayecTBe
bubnuoreka
MUHEPATBHBIX OK
34 yI00peHuit. https://m.edsoo 1
3 16442251h https://m.edsoo.r
arpAsHenne e /00adfc20
MIPUPOTHOM
cpensl
dbocharamu
Yraepon,
pacmnpocTpaHe
bubnmoreka
HHE B OK
35 IPUPOJIE, https://m.edsoo 1
b 12190939 https://m.edsoo.r
U3WYECKHE U .ru/a e 2/00adfd9c
XUMHUYECKHE
CBOMCTBA
Oxkcuapl bubnuoteka
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XAMUYCCKHE
CBOMCTBA.
OKOIOTUYECKHU
€ TIPO0JIEMBI,
CBsI3aHHBIE C

u/00adfebe

OKCHIOM
yriepoaa (IV)
BbubGnunoreka
YronsHas OK
37 KUCJIOTA U €6 https://m.edsoo lljt med
PS:.//mM.€dS00.r
COJIH .ru/38ffe222 2/002e006c
[IpakTrueckas
pabota Ne 4 o
TEME
" bubnnoreka
[Tonyuenue OK
38 YTIEKHCIIOTO https://m.edsoo 1
/d389¢b52 https://m.edsoo.r
rasa. Twaseve w/00ae027¢
KauecTBennas
peaknus Ha
KapOoHaT-uoH"
[TepBonavanbH
bI€ IIOHATHS 00 BbubGnuoreka
OpraHnyec
39 BIC) r iil;aXKf:K https://m.edsoo ﬂ?K'// q
i 1u/1¢270491 DS://m.€A500.1
0 COEIMHEHUIX u/00ac054e
yraepoaa
40 Kpemunii n bubmmorexa
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ero https://m.edsoo | T1IOK
COCIMHEHUS .ru/7ce3475b https://m.edsoo.r
u/00ae080a
[IpakTnueckas
pabota Ne 5.
Pemenne
JKCIEPUMEHTA bubnmoreka
JBHBIX 33124
41 A https://m.edsoo HOK
110 TEME w/05ec8eb6 https://m.edsoo.r
«Baxxnetimme ' u/00ae0bf2
HEMETaJlIbI U
ux
COCIUHEHUS
KoHnTponbHas
pabora Ne3 o
bubnmoreka
TeMe OK
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ux
COCITUHCHUS
OOmas
XapaKTePUCTHK
bubnunoreka
a XUMHYECKUX OK
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ps://m.edsoo.r
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MeTaJUTH4YecKa
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CBOMCTBaA
METaJIOB

44

Xumudueckue
CBOMCTBa
METaJIjIoB.
DNEKTPOXUMHU
YECKUM Pl
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METAaJIOB

https://m.edsoo
1u/50118714

bubnmoreka
[HOK
https://m.edsoo.r
u/00ael 156
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OO0mue
CIIOCOOBI
MOJTyYeHUS
METAJIJIOB.
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Brrancnenus
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YpaBHEHUSAM
XHUMHYECKHUX
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1HOK
https://m.edsoo.r
u/00aell156



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

npuMecu

Bubnnoreka
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Bubianoreka
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48 FIZII}}; ORCIIB! https://m.edsoo ILE?K// q
HaTpud nu PS://M.edS00.1r
s .ru/b5819cd4 w00ae14b2
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bubnnoreka
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49 METaJLITBI — https://m.edsoo 1
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" Bubanoreka
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IIpakTrueckas
pabota Ne 6 o
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUS OCHOBHOM

OBPA3OBATEJBHOH ITPOT'PAMMBI

8 KVIACC

Kon
NMpoBepsieMoOro
pe3yabTara

IIpoBepsiemble nmpeaMeTHbIE Pe3yJbTAThl 0CBOCHUS
OCHOBHOW 00pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0
0011ero o0pazoBaHus

1

Ilo Teme: «HepBOHa‘IaHBHHe XUMHNYCCKHUC ITOHATH»

1.1

pacKpbIBaTb CMBICT OCHOBHBIX XUMHUYECKUX TOHITHH:
aToM, MOJIeKyJla, XHMHYECKHH  OJEMEHT, MpOCTOe
BEIIECTBO, CJIOXXHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BaJICHTHOCTb, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISipHAsE Macca, KOJWYECTBO BEIECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBasi JI0JIsl XMMHUUECKOTO 3JIEMEHTa B
COCIMHEHUH, MOJISIPHBIM OO0BEM, XUMHUYECKas peakius,
KJaccu(UKaLUsl peaKiyii: peakiul COCIMHEHUS, PeaKIuu
pas3oKeHus], peakuy 3aMelIeHHsI, peakuu oOMeHa, 9K30-
Y SHAOTEPMHUYECKUE PEAKINH, TeTUIOBOH YPPEKT peakiuy,
pacTBop, MaccoBas 0Nl BemiecTBa  (MPOIEHTHas
KOHIICHTpAIlKs) B PaCTBOPE

1.2

WUIFOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX
MHOHATHUU U IOPpUMCHATL OTHU IIOHATHA IIpU OIIMCAHUH
BCIICCTB U UX npeBpameHHﬁ

1.3

HCIIOJIB30BAaTh XUMHUYCCKYIO CHUMBOJIUKY IJIsI COCTAaBJICHUS

(bopMyJ BEIECTB U YPaBHEHUI XUMHUECKUX PEAKIINi

1.4

PACKpPbIBATH CMBICII 3aKOHOB COXpPAaHCHUA MACChl BCIICCTB,
MOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIPHOI'O Y4YCHMH,
3dKOHa ABoraz[po

1.5

OIpCaACIAThL BAJICHTHOCTh aTOMOB 3JICMCHTOB B 6I/IHapHI)IX

COCAUHCHUAX

1.6

KHaCCI/I(bI/II_[I/IpOBaTL XUMHYCCKUC PCaKINU (HO qucily u
COCTaBy YYAaCTBYIOIIUX B pCaKIMU BCIICCTB, 110 TCINIOBOMY

dbdexry)

1.7

BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO




MacCChI BEUIECCTB

1.8

BBIYUCIIATE MACCOBYIO OO XMMHYCCKOI'O0 JJICMCHTA IIO

dbopMyIie coenuHeHus,

1.9

BBIYUCIISITD MAaCCOBYHO TOJITO BCIICCTBA B PaCTBOPC

1.10

NPUMCHATH CCTCCTBCHHOHAYYHBIC MCTOABI TIO3HAHUA —
HaGJIIOIICHI/Ie, HU3MCPCHUC, MOACIIMPOBAHUC, SKCIICPUMCHT

(peanbHbIN U MBICIIEHHBIN)

ITo Tteme: «Baxneiimue MNpeACTAaBUTCIIMN HCOPTaHUYICCKUX
BCIICCTB»

2.1

PaCKpbIBaTb CMBICJI OCHOBHBIX XHMHUUYCCKHX TIOHSTHH:

OKCHJ, KMCJIOTa, OCHOBAaHHE, COJIb

2.2

OIIPEACIATh NMPUHAMIEKHOCTh BEIIECTB K ONPEAEIEHHOMY
KJIaccy coeIMHeHMH 1o hopMmyaam

2.3

KJIaCCU(PUITUPOBATH HEOPTAHUYECKUE BEIIECTBA

24

XapakTepu3oBaTh  (ONMUCHIBaTh) OOIIME  XHUMHYECKHE
CBOMCTBA BELIECTB pa3JIMYHbIX KJIACCOB, IOATBEPXKAAs
ONMCaHWE  TpUMEpaMH  MOJIEKYJSIPHBIX  YpaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUIT

2.5

IIPOrHO3UPOBATH CBOMCTBA B€IICCTB B 3aBUCHUMOCTHU OT HUX
Ka4€CTBCHHOI'O CcoCTana, BO3MOXXHOCTH MMPOTCKAHUA

XUMUYECKHUX IPEBPAILICHNUN B PA3JINYHBIX YCIOBHSIX

2.6

CJIe0BATh NPAaBWJIaM I10JIb30BAHMS XMUMHUYECKOU MOCYAOU
u nabopaTOpHBIM 000pyIOBaHMEM, a TaKXKe IpaBHIaM
oOpamieHuss C  BEUIECTBAMH B COOTBETCTBUU  C
UHCTPYKIMAMU IO  BBIIOJHEHHIO  JIADOPAaTOPHBIX
XMMHUYECKHX OIBITOB IO TOJY4YEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX  BEMmIECTB (BOJAOpOJa ¥  KHCIOpPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHON MacCOBOU
J0J€ll  pacTBOPEHHOIO  BELIECTBA, IUIAHUPOBATH U
IIPOBOAUTH XUMHUUYECKHE AKCIIEPUMEHTHI 1o
pacno3HaBaHUIO pacTBOPOB IIEJIOYEM UM KHUCIOT C
MOMOILBI0  WMHAMKATOPOB  (Jakmyc,  ¢eHondranen,
METUJIOPAHXK U APYTHE)

2.7

MIPOBOAUTH PACUEThI 110 YPaBHEHUIO XUMUYECKOM peakiuu

ITo Teme: «llepuogmyeckuit 3akoH u Ilepuonnueckas
cucteMa xuMuueckux osnemeHToB JI. WM. Menpeneena.

Crpoenue aromMoB. XuMHuUeckasi CBsi3b. OKHCIUTEIHHO-




BOCCTAaHOBUTCIIBHBIC PCAKIIH»

3.1

PACKpPBIBATH CMBICI OCHOBHBIX XUMHUYCCKUX HOHSTHIL: AAPO
aToMa, DJJIEKTPOHHBIA CJIOW aToMa, aTroMHas OpOWUTab,
paanycC atomMa, XUMHYCCKas CBA3b, MMOJISIPHAA U HCIIOJISIPHAA
KOBAQJICHTHAsI CBSI3b, AJIEKTPOOTPUIIATEIIBHOCTh, HOHHAS

CBsA3b, HOH, KATUOH, AaHNOH, CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(bI/II_[I/IPOBaTB XUMHNYCCKHUEC 5JICMCHTBI

3.3

ONKCHIBATH U  XapaKTepHU3oBaTh TaOIMUHYIO (QopMmy
[lepuonnueckoil  CHUCTEMBI  XMMHUYECKHX  DJIEMEHTOB:
pasnuyuath MOHATHS «IJaBHas moArpynna (Arpynma)» u
«moboynass  noarpynna  (brpynma)», «manbie»  wu
«0o0BIINE) MTEPUOIbI

3.4

packpbiBaThb cmbicn  Ilepuoamueckoro 3akoHa J[.H.
Menaeneesa: JEMOHCTPUPOBATH ITOHUMaHUE
MEPUOIUYECKON  3aBUCHUMOCTH  CBOWCTB ~ XMMHYECKUX
3JIEMEHTOB OT UX NoJiokeHus B [lepuonnueckoii cucreme

3.5

COOTHOCUTh O0O3HAY€HHUs, KOTOPbIE MMEIOTCS B TaOJHIle
«llepnoguyeckas cucrema XUMHUYECKHUX 3iemMeHTOB J[.H.
MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS
aTOMOB XUMHYECKHX 3JIEMEHTOB (COCTaB W 3aps] sjpa,
ofliee 4YHUCIO DSJIEKTPOHOB M pacHpefesieHHe WX 10

AJIEKTPOHHBIM CJIOSIM)

3.6

ONPEACIIATh CTCIICHL OKHCIICHHUSA J3JICMCHTOB B 6I/IHapHLIX
COCOUHCHUAX

3.7

OIPCACIIATE BU]J XUMHYECKON CBS3H (KOBaJ'IeHTHaSI n

I/IOHHaH) B HCOPIraHWYCCKHUX COCAMHCHUAX

9 KJIACC

Kon
NpoBepPsieMOro
pe3yabTara

IIpoBepsiemble nmpeaMeTHbIE Pe3yJIbTAThl 0CBOCHUS
OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT'0
0011ero ooOpazoBaHus

1

Ilo Teme: «BeH_IeCTBO H XUMHNYCCKaA pCaKIs»

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XWMHUYECKHX TOHSITHH:
pacTBop, AIIEKTPOJINUTHI, HEAJICKTPOJIUTHI,
AICKTPOJUTUYECKAsT IUCCOLMALNS, PpEaKIMU HOHHOTO
oOMeHa, KaTajau3aTop, XHMMHMUYECKOE  paBHOBECHE,




oOpaTuMbIe u HEOOpaTUMbIe peakiuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIILHBIC PEAKIIUH, OKHCIUTEIb,
BOCCTAaHOBHTENIb,  OKHCICHHE W  BOCCTaHOBJICHHE,
AITOTPOTIHS, aMpOTEepHOCTh,  XUMHYECKas  CBS3b
(kKoBaJIeHTHAs, MOHHAS, METAITUYECKAs ), KPUCTALTHYECKAS
peméTKa, CIUTaBbl, CKOPOCTh XUMHUYECKOH peaKIiu

1.2

WIUIIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX
MOHATHH U NPpUMCHATH OTHU TIOHATHUA TIIPHU OIHMCAHHUU

BEILECTB U UX IIPEBPALLCHUN

1.3

COCTaBIISITh YPABHEHUSI AJEKTPOIUTUUECKON AUCCOIUAINH
KHCIIOT, IIENOYe U CcoJeil, TMOJHBbIE U COKpallEHHBIC
ypaBHEHHUS peaKkuii HOHHOTO OOMeHa

1.4

PaCKphIBATh CYITHOCTH OKUCIIUTCIIbHO-BOCCTAHOBHUTCIIBHBIX
peakuuii  MOCPEJCTBOM  COCTABJIECHUS  3JIEKTPOHHOIO
OaylaHCca 3THUX peakuuit

1.5

IIpOBOOUTH paC‘IéTBI 110 YPaBHCHHIO XUMHYECKOM pCaKuu

I1o temam: «HemeTamisl U X coeauHeHus» U «MeTajuibl 1

HUX COCIUHCHU I

2.1

XapaKkTepu30BaTh (OMHCHIBATh) 00IIME W cHerupUuIecKue
XUMHUYECKHE CBOMCTBA IIPOCTBIX M CIIOKHBIX BEILECTB,
MOATBEPKasi OINKUCAHUE NPUMEPAMHU MOJIEKYJISIPHBIX M
WOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMHUUYECKUX
peaxkuui

2.2

COCTaBJIATH YpPaBHCHUA peaKum‘/'I, IMOATBCPIKAAIOIINX
CymeCTBOBAHUC TCHETHYCCKOM CBSI3U MCXKAY BCHICCTBAMU
Pa3JIMYHBIX KJIaCCOB
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IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX
CTPOEHMS, BO3MOXHOCTM  TPOTEKaHUS  XUMHUYECKUX
NIPEBpAaILEHI B Pa3INUHBIX YCIOBUSIX

2.4

CJIE0BaTh MpPAaBUJIAM IOJb30BAHHUS XUMHUUYECKON MOCYHO0M
u 71abopaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe TMpaBUIAM
oOpameHusi ¢  BEHIECTBAMH B COOTBETCTBUU  C
WHCTPYKIUSIMHU o BBIIIOJTHEHHIO 71a00paTOPHBIX
XUMUYECKUX OIBITOB 10 TMOJYyYCHUIO U COOHUpaHUIO

ra3000pa3HbIX BEIIECTB (aAMMHAaKa M YTIIEKHUCIIOro ra3a)

2.5

ONpoOBOAWUTL pPCAKIHU, MMOATBCPIKIAIOMINC Ka4eCTBEHHBIM
COCTaB pPas3IMYHbIX BCHICCTB: PACIIO3HABATH OIIBITHBIM

nyTéM XJOpHuI-, OpomuI, Hoauj], KapOoHat, ¢ocdar,




CWJIMKAT, Cynb(aT, THAPOKCUINOHBI, KAaTHOHBI aMMOHWSI,
HWOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB

ITo Teme: «XuMUs U OKPY’KAOILIAsL CPEIaAy

3.1

PacKpBIBAaTh CMBICJI OCHOBHBIX XUMUYECKUX MOHATUM: TTJIK
BEIIIECTBA; KOPPO3US METAIIJIOB

3.2

MPUMEHSTH OCHOBHBIC onepauuu MBICITUTEITbHOM
NeSTeIbHOCTH — aHAJIu3 M CUHTE3, CPaBHEHHE, 0000IIICHNE,
CHUCTEMaTU3alMI0, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — ISl M3YYEHHSI CBOMCTB BEIIECTB M XMMUYECKUX
peaKuuii; E€CTECTBEHHOHAy4YHbIE METOJbl TO3HAHUSA —
HaOJIt0/IeHNe, W3MEPEHHEe, MOJCITHUPOBAHUE, SKCIICPUMEHT

(peanbHbIN U MBICIICHHBIN)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

HepBOHaLIaJ'II)Hble XUMHNYECKHUC ITOHATHUA

1.1

[Ipenmer xumuu. Ponp XMMUM B KU3HU YETIOBEKA. XUMUS B CUCTEME
Hayk. Tenma wu BemecrBa. @Dusznueckue CBOWCTBA BELIECTB.
ArperatHoe COCTOSIHHE BEIIECTB

1.2

ITonsatue o METOJaX IMO3HaAHUA B XUMUHU. YucTeie BCIIECTBA U CMECH.

Crioco0wl pazfeneHus: cmecei

1.3

ATOMBI u MOJICKYJIBI. XUMH4YeCcKue QJICMCHTHI. CHMBOJIBI
XUMHNYCCKUX 3JICMCHTOB. HpOCTBIe H CJIOXXHBIC BCIICCTBA. AToMHO-

MOJIEKYJISIPHOE YUYECHHE

1.4

Xumuueckass  ¢opmysa. BaneHTHOCTP  aTOMOB  XHMHYECKHX
9JIEMEHTOB. 3aKOH IMOCTOSHCTBA cocTaBa BellecTB. OTHOCUTENbHAS
aTroMHas Macca. OTHocuUTellbHasi MOJIEKYyJIsipHasi Macca. MaccoBas
JIOJIS XUMUYECKOTO 3JIEMEHTa B COEIMHEHUHN

L.5

KomnuectBo BemecrBa. Monb. MoisipHas macca. B3auMocBs3b
KOJINMYCCTBA, MACChl W UYHUCIIAa CTPYKTYPHBIX CAWHUIL] BCHICCTBA.

Pacuérel o hopmynamMm XUMHYECKUX COCAMHEHUI

1.6

Ou3nuecKkue U XUMHUYCCKUE SIBICHHS. XHMUYECKas peakius u e
NpU3HAKA. 3aKOH COXPAaHEHUS MacChl BEIIECTB. XHUMHUYECKHUE
ypaBHeHus. Kiaccupukamuss XUMHUYECKUX pPeaknui (COeTUHEHUS,
paslioKeHUs, 3aMEeIeHUsI, 0OMEHA)

1.7

XHWMHWYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XMMUYECKOM IOCYIOH, €
npaBWwiIaMd paboTel B JabopaTopuu MU MpuéMamMu OOpaIIeHUs C
1a60paTOpHEIM 000PYAOBaHUEM, U3YUCHHE U OTMHCAHNE (PU3NISCKUX
CBOWCTB  O0pa3llOB HEOPraHMYECKHX BEIIECTB, HaOIIO/EeHUE
¢usnveckux (IUIaBIeHHE BOCKA, TasHUE JIba, PAaCTHPAHHE caxapa B
CTYIIKE, KUIIEHHE W KOHACHCAIMs BOJBI) M XUMUYECKHX (TOpeHHue
CBEYH, MPOKAIMBAaHNE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE Mela C
KHUCJIOTOM) sABJIEHUHM, HaOIIOJEHHME M ONHMCaHME IPU3HAKOB
NPOTeKaHWs  XMMHYECKMX  peakmuid  (pa3jiokeHue  caxapa,
B3aMMO/ICHICTBHE CEPHOM KHUCIIOTHI C XJIOPHIOM Oapus, pas3iioKeHue
ruapokcuaa meau(ll) mpu HarpeBaHuM, B3aUMOJEHCTBUE XKelle3a C
pactBopom cosiu meau(ll), uzyuenue cnocoboOB pazaeneHus: cMeceit




(c momoIIpI0 MarauTa, GUILTPOBAHKE, BRITTAPUBAHKE, TUCTHUIIISAINS,
xpoMarorpadus), TMpPOBEJECHHWE OYUCTKH TIOBAPEHHOW  COJIH,
HAONIOZICHWE © ONHCaHWE pPe3yJbTaTOB IPOBEICHUS  OIIBITA,
WJLTIOCTPUPYIOMIETO 3aKOH COXPaHEHHsI MAacChl, CO3/JaHUE MOJelnei
MOJIEKYJT (IIIapOCTEPKHEBBIX )

Baxuelime npecTaBuTeNd HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — aneMeHT u
npocToe  BemecTBO. HaxokmeHwme  Kuciopoga B MPHUPOJE,
(bu3nueckre U XUMHUYECKHe CBOWCTBA (peakuuu roperusi). OKCHUIIBI.
[Ipumenenne xkuciaopoga. CrnocoObl TMOJNy4eHUS KHUCIOpPOJa B
nabopatopud W TMPOMBIINUIEHHOCTH. KpyroBopor kuciopoga B
npupojie. O30H — aI0TpoIHas MOIU(pUKAIIMS KHCIOPOaa

2.2

TermnoBoit  3¢pdexkr XUMHUYECKOH peakiuy, TePMOXUMHUYECKUE
yYpaBHEHHS, 9K30- M SHJOTEPMUYECKHE peaKIHuu. TOIUIMBO: yroib U
MeTaH. 3arps3HEHHE BO3/yXa, YCWICHHE NapHUKOBOTO 3(deKTa,
pa3pylIeHne 030HOBOTO CIIOS
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Bonopon — anemeHT m mpocToe BemecTBo. HaxoxnaeHue Boaopona B
npupoje, GU3NIECKUe U XMMHYSCKHE CBOMCTBA, IPUMEHEHHE, CTIOCOOBI
noayyeHus. Kucnorsl u conu

2.4

MousipHblii 00BEM ra3oB. Pacy€Thl M0 XMMUYECKUM ypaBHEHUSIM

2.5

dusnyeckue cBoMcTBa BOAbL. Bonma kak pactBopurenb. PacTBopsI.
Hacepliennsle M HEHachIIEHHBIE  PacTBOpbl.  PacTBOpMMOCTH
BEILIECTB B BOJAE. MaccoBas 70JIs BeLIeCTBa B pacTBOpe. XUMUUYECKUE
cBoicTBa BoAbl. OcHOBaHuA. Pob pacTBOPOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopor BoAbl B MpUpPOJE. 3arpsi3HEHUE MPUPOIHBIX
BoJA. OXpaHa U OYUCTKA MPUPOJIHBIX BOJ

2.6

Knaccudukamms HEOPraHUYECKUX COCMHEHHIA. Oxcunupl.
Knaccudukamms OKCH/IOB: coJieoOpaszyronime (OCHOBHBIE,
KHCJIOTHBIE, aM(OTepHbIE) W HecosieoOpasyromue. Homenkmarypa
OKcHI0B. @Du3MYecKHe MW XUMHUYECKHE CBOMCTBA  OKCHJIOB.

[TonyueHnne okcuI0B

2.7

OcHoBaHus. Knaccudukanus OCHOBAaHMIA: mIET0UH u
HEPAaCTBOPHUMBIE OCHOBaHUS. Howmenxkiarypa OCHOBaHUI.
dusnyeckue MU XUMUYECKUE CBOMCTBAa OCHOBaHMM. [lomyuenue
OCHOBaHUM

2.8

Kucnorel. Kmaccudukammst kucnor. HomenknaTypa  KHCTIOT.
dusnueckre W XUMHYECKHE CBOMCTBA KHCJIOT. Ps aKTHUBHOCTH

metauioB H.H. bekerosa. [lonyuenue kucior




2.9

Comu. Homenknatypa cosieil. @u3ndecKkrue U XMMHUYECKHE CBOWMCTBA
coneit. [Tomyuenue comnei

2.10

I'enernueckas cBSI3b MCKAY KJIaCCaMM HCOPTraHNYCCKUX COCI[I/IHCHI/Iﬁ

2.11

XuMu4eckuit 9KCIIEPUMEHT: KauyeCTBEHHOE orpeziesieHue
COJlep’KaHUsl KHCIOpOJa B BO3AyXe, IMOJy4YeHHE, CcoOupaHue,
pacmo3HaBaHHEe M M3yY€HUE CBOICTB KHUCJIOpOJa, HaOII0aeHHE
B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJIOM U yCIOBUS BOSHUKHOBEHHUS
U TpeKpaileHusi ropeHust (mokapa), O3HAKOMJIEHHE C 00paslnamu
OKCHJIOB U ONHCAaHME WX CBOWCTB, IMOJy4eHHE, COOUpaHHeE,
pacmo3HaBaHMEe M HW3y4YeHHE CBOWCTB BoJOpoAa (TopeHue),
B3auMozeiictue Bomopoaa ¢ okcugom Meau(Il)  (Bo3zmoxHO
UCIIOJb30BaHUE BUCOMATEPHATIOB), HAOIIOACHHE 00pa3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAaHUE OCOOCHHOCTEH pPacTBOPEHHUSA
BEIIECTB C PA3IMYHONW PACTBOPUMOCTHIO, IPUTOTOBJIEHUE PACTBOPOB
C ONpenesNéHHON MaccoBOM JoNlell pacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBHE BOABI C MeTa/llaMu (HaTpUeM U KaJbIHeM)
(BO3MOXKHO  HCIIOJIb30BAHME  BHJICOMATEPUANIOB),  OMpEIEICHUE
pacTBOPOB KHUCIOT U IIEJOoYell ¢ TIOMOIIbI0 HHIUKATOPOB,
UCClIeJoOBaHHEe OOpa30B HEOPraHMYECKUX BEIIECTB pPa3IUYHbIX
KJIacCOB, HAOJIIOJIEHWE UW3MEHEHUS OKpAacKHM WHIUKATOpPOB B
pacTBOpax KHUCIOT M IeJoYeil, u3yuyeHue B3auMOJACUCTBUS OKCHIA
meau(Il) ¢ pacTBOpoM cepHOM KHCIOTBHI, KUCIOT C METaJUIaMH,
peakuuii HeWTpalu3aluy, MOJTydeHHEe HEPacTBOPUMBIX OCHOBAaHUH,
BBITECHEHHE OJHOTO MeTajljla JAPYTUM M3 pacTBOpa COJHM, PEIICHHE
SKCIIEPUMEHTANbHBIX 3aJady 1o Teme «BaxkHelue KIaccel
HEOPraHUYECKUX COCAMHEHUI»

[Tepnonnueckuit 3akoH u [lepuoanueckas cucteMa XMMUYECKUX
anemenToB J[.. MenneneeBa. CtpoeHne aToMOB. XMMHUECKAsI

cBs13b. OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIC pcaknuuun

3.1

HepBLIC IIOIIBITKH KHaCCI/I(bI/IKaI_II/II/I XHUMHYCCKHUX  J3JICMCHTOB.
ITonstue 0 TrIpynmnax CXOAHbIX  3JICMEHTOB (H_IeJ'IO‘IHLIC n
MICJIOYHO3CMCIIBHBIC MCTAalJIbI, TraJIOI'CHBI, HHCPTHLIC FaSLI).
9J'IeMeHTbI, KOTOPBIC 06p33y10T an)OTepHLIe OKCHUAbI U TUAPOKCHUIBI

3.2

[lepuonnueckuii 3akoH. Ilepuonnueckas cucTeMa XHUMHYECKHX
3JIEMEHTOB .. Menpeneesa. KopoTkonepuoaHas "
mmHHONIepruoHas (opmel [lepnomudeckoil CUCTEMBI XMUMHUYECKHX
anemenToB JI.MI. MenneneeBa. Ilepuonel u rpynnel. dusndyeckui
CMBICJI ITIOPSIAKOBOTO HOMEPA, HOMEPOB MEPHOJA U TPYIIIbI JIEMEHTA
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Ctpoenne aromoB. CoctaB aTOMHBIX siep. M30TOmbl. DJIEKTPOHBI.
CtpoeHue AIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMUYECKUX
snemeHToB  Ilepuonmueckoit  cucrembr .M.  Mengeneena.
XapakTepucTUKa XUMHUYECKOTO0 3JIEMEHTa IO €ro TOJOKEHUIO B
ITepuonunueckoit cucreme JI.1. MenneneeBa

34

3aKOHOMEPHOCTH  MU3MEHEHMsI paauyca aToMOB  XHUMHUYECKHX
9JIEMEHTOB, METANIMYECKUX M HEMETAJUIMYECKUX CBOMCTB 11O
rpynnam u nepuoaaMm. 3HadeHue Ilepuoguueckoro 3akoHa H
[leproguueckoil cUCTEMbl XMMHUYECKHUX 3JEMEHTOB ISl Pa3BUTHSA

Hayku U nipaktuku. .M. Menaenees — y4€Hblil U rpakJaHH

3.5

Xumundeckasi cBsi3b. KoBaseHTHas (MoyissipHasi U HETOJIAPHAs) CBS3b.
DNEKTPOOTPUIIATEILHOCTh XUMUYECKUX AIEMEHTOB. MlOHHAas CBS3b

3.6

CreneHb okuciieHns. OKHCIUTENLHOBOCCTAHOBUTEIILHBIE pCaKkuunu.
[Iponieccet  okucneHus W BOCCTaHOBJICHHS. OKUCTUTENH U

BOCCTaAaHOBHUTCIIN

3.7

XUMHYECKUI 9KCIICPUMCHT:. U3Y4YCHUC 06pa3u0B BCIICCTB MCTAIJIOB
n HEMCTAIJIOB, B3aUMOJICUCTBUE THAPOKCHIa IKMHKa C pPaCcTBOpaMU
KHUCIIOT H menoqeﬁ, MMPpOBEACHUEC OIIbITOB, HWIUIIOCTPUPYIOIIHUX
IMPUMCPBI OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ (ropeHHe,
p€aKuunu pa3jioKCHUA, CO@,Z[I/IHGHI/IH)

9 KVIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

BeniecTBo 1 XumMmuueckas pcaKuusi. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucTeMa XUMHYECKUX
anemenToB JI.M. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTHU
B M3MEHEHHM CBOMCTB XHMMMYECKHX OJJIEMEHTOB IMEPBBIX TPEX
NEpPUOJOB, Kallus, KaJlbLUs W HUX COECIUHEHHH B COOTBETCTBUHU C
MI0JIO’KEHHEM 3JIeMEHTOB B Ilepuoanueckoil cucteMe M CTPOEHUEM

Hnx aroMoOB

1.2

CTpOCHI/Ie BCIICCTBA. BUBI XUMHYECKOMN CBA3U. Tunel
KpUCTATNINYCCKUX peIJ_IéTOK, 3aBHCUMOCTh CBOMCTB BEIIECTBA OT
THUIIA KpHCTElJ'IJ'IH‘-ICCKOfI peI_HéTKI/I M BHJA XHUMHYECKOM CBS3U.
KJ'IE[CCI/I(I)I/IKaLH/I}I U HOMCHKJIATYpa HCOPraHUYCCKHUX  BCHICCTB
(MemnyHapo;[Haﬂ n TpI/IBI/IaJIBHaH). XHMHYECKHE CBOMCTBA BCIICCTB,
OTHOCAIIMUXCA K pa3JIMYHBIM KjIaCCaM HCOPraHUYCCKHUX CO@HHHCHHﬁ,




FCHECTUYCCKAsA CBA3b HCOPTaHNYCCKUX BEIIECCTB

1.3

Knaccuukanus XMMUYECKHX PEaKUUi MO pa3IMyHbIM IMPHU3HAKAM
(mo uyMcay M COCTaBy Y4YacTBYIOLUIMX B pEaKUWU BEUIECTB, I10
TerioBoMy 3(QeKTy, 10 HU3MEHEHHI0 CTCleHEH OKHUCIICHUS
XUMHMUYECKUX  DJIEMEHTOB, 10 OOpaTMMOCTH, IO  YYacTHIO
KaTajau3aTopa). OK30- u SH/I0TEPMUYECKUE peakuuu,
TepMOXMMHYECKUE ypaBHEHMs. [IOHATHE O CKOPOCTH XUMHUYECKOH

peakinuu

1.4

ITonstre 006 O6paTI/IMI>IX u H606paTI/IMBIX XUMHUYICCKHUX PCAKIUAX.
IlonsgsTHEe O TOMOICHHBIX H ICTCPOrCHHBLIX PCAKIHAX. Ilousarue o
XUMHUUYCCKOM PAaBHOBCCHUMU. (DaKTOpBI, BJIMAIOIIHUEC Ha CKOPOCTb
XAMHUYECKOU PCaKuu U MMOJIOKCHUEC XUMHUYCCKOI'O PABHOBCCUA

1.5

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH, SJIEKTPOHHBIA OaaHc
OKHCIIUTEINBHO-BOCCTAHOBUTEIILHON peaxkuuu. CocraBnenue
YPaBHEHUN  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEakUMi ¢

HCIOJIb30BAHUEM METO/JIA SJICKTPOHHOTI'O OanaHca

1.6

Teopusi  2JIEKTPOJIMUTUYECKOW  AUCCOIMALIMHU.  DJICKTPOJIMTHI U
HE3JIeKTpoJuThl. KaTuoHbl, aHUMOHBI. MexaHuU3M JUCCOLUALIMU
BEIIECTB C pa3IMYHBIMU BHUJAMU XUMHYECKOW CBsizu. CTeENeHb
nuccormany. CHIIbHBIE M clla0ble JIEKTPOJIMTHI. Peakiuy HOHHOTO
oOmeHa. Y CIoBHS NMPOTEKAHUS PEaKIMii HOHHOTO OOMEHA, TMOJHBIC U
COKpall€HHblE HMOHHBIE ypaBHEHUs peakiui. CBoicTBa KHCIOT,
OCHOBAHUH M COJICH B CBETE MPEJICTABICHUA 00 AICKTPOJUTHICCKON
nucconuanuu. KadecTBeHHbIE peakiuu Ha WOHBL. [loHsaTue o
TUPOJIU3E Coyeit

1.7

XUMUAYECKUA  AKCIIEPUMEHT:  O3HAKOMJIEHHME C  MOJACISIMHU
KPUCTAITMYECKHUX PEIIETOK HEOPraHMUYECKHUX BEIECTB — METAJJIOB U
HeMeTaJioB (rpaduTa M anmasa), CIOXKHBIX BELIECTB (XJopHiaa
HaTpUs); UCCIEJOBAaHHE 3aBUCHUMOCTH CKOPOCTH XUMHYECKON
peaKkIMyi OT BO3JCHCTBUS DPA3TUYHBIX (PAKTOPOB; HCCIEIOBAHUE
AJIEKTPONPOBOIHOCTH PAcTBOPOB BEILECTB, MpoOIEcca TUCCOLMALUN
KHCJIOT, IIejoYedl u  cojied  (BO3MOXXHO  HMCIOJIb30BaHUE
BUJICOMATEPHAJIOB);  MPOBEJEHUE  OMNbBITOB, HWIUIIOCTPUPYIOIIMX
NpU3HAKW TNPOTEKaHUsl peakuui HOHHOro oOMeHa (oOpazoBaHuE
ocaJKa, BBIJCNIEHHE ra3a, OOpa3oBaHWE  BOJBI);  OIBITOB,
WUTIOCTPUPYIOIINX MPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii  (ropeHue, peakiuu  Pas3IoKEHHs,  COCAUHEHUs);
pacro3HaBaHME€  HEOPraHMYECKMX  BEHIECTB  C  [OMOIIBIO




KaueCTBEHHBIX PEAKI[M Ha HWOHBI; PEIICHHUE SKCIIEPUMEHTATBHBIX
3a1a4

HemeTamis! 1 ux COCIUHCHUA

2.1

OO6mas  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. CTpoeHue u puznyeckue
CBOIICTBa MPOCTHIX BEILIECTB — rAJIOT€HOB. XUMHUYECKHE CBOMCTBA Ha
npuMepe xJiopa (B3aMMOJEHCTBHE C MeTallylaMH, HEMeTaJUIaMH,
mienoyamu).  XmopoBopopoa. ConsiHas KUCIOTa, XUMHUYECKUE
CBOIiCTBa, mody4yeHwe, mnpumeHeHue. [lelictBue xiopa u
XJIOPOBOJIOPOJa HA OpraHU3M uesioBeka. BaxkHeire XJI0puabl U UxX
HaXO0XJICHHE B IPUPOJIE

2.2

OO6mas xapakrepuctuka 3yeMeHToB VIA-rpynnsl. OcobGeHHocTH
CTPOCHHUSI aTOMOB, XapaKTEpHbIE CTENEeHU OKHUcieHus. CTpoeHue H
¢u3nveckre CBOWCTBA MPOCTBHIX BEUIECTB — KHCIOPOAAa U CEpHI.
ANOTpPONTHBIE MOJU(HKAIMKA KHUCIOPOAAa W Cepbl. XUMHUYECKHUE
cBoiictBa cepel. CepoBomopon, CTpoeHHe, (u3HuecKkue H
XUMUYeckne cBoWcTBa. OKCHABI Cepbl KaK IPEICTaBUTEIH
KHACJIOTHBIX OKcHAOB. CepHast KUCIOTa, (PU3HUECKUE U XMMUYECKHE
cBoMicTBa (0OmIME Kak TPEACTaBUTENs Kjiacca KUCIOT |
cnenuduyeckne). XHUMHUYECKHE pPEaKIMH, JIeXKallde B OCHOBE
NPOMBIIIICHHOTO ~ CIOco0a  TMOJIydeHHs  CepHOH  KHUCIIOTHI.
ITpumenenne. CoaM CEpHOl KUCIOTHI, KaueCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxneHnue cepbl U e€ COCOUHEHUH B MPHUPOJE.
XUMHUUECKOE 3arps3HEHHE OKpYKAIOMIeW Cpeasl COCTMHEHUSMHU
cepbl (KHUCIOTHBIE JIOXKIH, 3arps3HEHHE BO3AyXa U BOJOEMOB),
CHoco0blI €ro NPeOTBPAIICHUS
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OO6mas xapakTepucTuka 3JeMeHTOB VA-rpynnsl. OcoOeHHoCcTH
CTPOCHHUSI aTOMOB, XapaKTepHbIC CTEIEHH OKHUCJICHHS. A30T,
pacrnpocTpaHeHue B IpUpoJie, PU3NIEeCKHe U XUMHUYECKHE CBOMCTBA.
KpyroBopor aszora B mpupojae. AMMHAK, €ro (U3HYECKHE H
XUMHUYECKHE CBOWCTBA, MoNyueHue u npuMmeHenue. Coaum aMMOHUSA,
uX  (QuU3MYECKHEe M  XHMHYSCKHE  CBOMCTBA, IPHUMECHCHHE.
KauecTBeHHast peakiidss Ha HOHBI aMMOHHS. A30THas KHCIIOTa, €€
NoJydeHue, (GU3UYECKUe M XUMHUYECKHUE CBOHCTBa (OOIIMe Kak
IIPEJICTAaBUTEINIS Kjlacca KUCIOT U crnenuduueckue). Mcnonap3oBanue
HUTPATOB U COJICH aMMOHHMS B Ka4eCTBE MUHEPAILHBIX YJIOOPEHUIA.
XUMHUYECKOE 3arps3HCHHUE OKPYKAIONICH Cpeabl COCTUHCHUSMHU
a3ora (KHCIOTHBIC JIOKIH, 3arps3HCHUE BO3IyXa, IOYBBI U
BOJI0OEMOB)
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dochop, ammorponHbie Momubukaruu ¢Gocdopa, GUHMUECKUE U
xumuueckne cBoictBa. Oxcun dochopa(V) u pochopnas kucmnora,
¢du3nveckne ¥ XMMUYECKHE CBOWCTBA, MoiydeHue. Mcmomp3oBaHue
¢docharoB B KauecTBE MUHEPAIBHBIX YI00pEHUI

2.5

OO6mas xapakrepuctuka 31aeMeHToB I[VA-rpynmel. OcoOeHHOCTH
CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTENEHHM OKHCICHHA. YTIEpo/,
AJUIOTPONHbIE  MOAW(DUKAIIMK, PACIPOCTPAaHEHHE B  HPUPOE,
dusnueckue W XWMHUYECKHe CBoMcTBa. AjncopOrus. KpyroBopot
yraepoga B mpupone. Okcuasl yriiepojga, uX (U3HYECKUE H
XMMUYECKHE CBOMCTBA, ICHCTBHE HA KUBbIE OPTaHU3MBI, MTOTyYCHHE
U IPUMEHEHUE. DKOJIOTUYECKUE MPOOJIEMBI, CBA3AHHBIE C OKCHAOM
yraepona(IV); runoreza r100anbHOTO TMOTEIUICHHS — KJIMMATa;
NapHUKOBBIN AP eKT. YToapHas KUCI0Ta U €€ CONH, UX (PU3NIECKHe
U XMMHUYECKUE CBOMCTBA, MOJy4YeHUE U MpuMeHeHne. KauecTBeHHAs
peaknus Ha KapOoHAT-WOHBI. Vcronp3oBaHMe KapOOHATOB B OBITY,

MCIUIHHC, TPOMBINIJICHHOCTU U CCJILCKOM XO03SMCTBE

2.6

HepBOHa‘IaJIBHBIe MOHATHS 00 OpPraHu4YCCKUX BCIICCTBAX KaK O
COCAMHCHUAX YIJICpOIda (MeTaH, 9TaH, 3THUJICH, allCTUJICH, 3TAaHOJ,
IIMOCPUH, YKCYCHAA KI/ICJ'IOTa). Hx cocTtaB m XUMHYECKOE CTPOCHHUC.
ITonsTre 0 OHONOTMYECKH Ba)KHBIX BCHICCTBAX: JKHUPpaAX, 6€J'IKaX,
YIICBOAAaX — M UX POJIK B ) KU3HH YCJIOBCKA. MaTepI/IaHBHOC CAMHCTBO
OPraHu4YCCKUX U HCOPraHNUICCKUX COCI[I/IHCHI/Iﬁ

2.7

Kpemuuii, ero gusmueckue u XMMHUYECKHE CBOWCTBA, MOJYUYCHHUE H
npuMmeHeHue. CoenuHeHMsT KpeMHuss B npupoae. OOmiue
npenacraBieHuss 00 okcuje kpemHus(IV) m KpemMHHEBOW KHCIIOTE.
CunukaTel, MX  HCIOJNb30BaHME B OBITY,  MEIWLUHE,
IIPOMBIIUIEHHOCTH.  BakHelme  cTpoWTENbHBIE  MaTepUalbl:
KepaMHKa, CTEKJIO, IIeMeHT, OeToH, xkene300eToH. [Ipobiembl
0€30MacHOr0  MCHOJb30BAaHUS  CTPOUTENBHBIX MaTEepUajoB B

HOBCEIHEBHON KU3HU

2.8

XUMUYECKUH SKCIIEPUMEHT: U3Yy4YeHHE O0pa3lloB HEOPraHUYECKUX
BEIIECTB, CBOWCTB COJITHOM KHCJIOTHI, MPOBEACHHE KaueCTBEHHBIX
peakuuii Ha XJOPUA-MOHBI W HAONIOJAEHHE TMPU3HAKOB UX
MPOTEKAHUs; ONBITHI, OTpaXkarouiue QU3NYECKUe U XUMUYECKUE
CBOIICTBA TaJIOTEHOB M UX COEAMHEHUN (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHANIOB); O3HAKOMIIEHME C O0pa3lmamMu  XJIOPHJIOB
(raoreHuIOB); O3HAKOMJIEHHE C oOpa3mamMu cepbl ©u  eé
COEIMHEHUSIMU  (BO3MOXKHO HCIIOJIb30BAaHHE BHAEOMATEPUATIOB);
HaOMo/IeHue Tpoliecca OOYINIMBaHUA caxapa TMOoJ JIeHCTBUEM




KOHIEHTPUPOBAHHON CEpHOM KHUCIIOTHI; H3YYEHHE XUMHUYECKHX
CBOMCTB pa30aBJIICHHOW CEPHOM KUCIOTHI, TPOBEJICHUE KAaUYECTBEHHON
peakuuu Ha cyib(aT-uoH U HaOII0AeHHE MpU3HAKa €€ MPOTEKaHuUs;
O3HaKOMJICHHE ¢ (U3MYECKUMHU CBOMCTBaMHU a3zora, (pocdopa m ux
CoeMHEHUH  (BO3MOXKHO  HCIIOJIb30BAaHHWE  BUIEOMATEPHAIIOB),
obpasmamu  a30THBIX ©  (pocPopHBIX yAOOpEHUN; TMONTyUYEHHE,
coOupaHue, paclo3HaBaHME€ W HU3Y4YEHHE CBONCTB aMMHAaKa;
MpOBeJIcHNE KayeCTBEHHBIX PEaKIMii Ha MOH aMMOHus U Qocdat-
MOH W U3Yy4YeHHE NPU3HAKOB HUX MPOTEKaHHUs, B3aUMOJICHCTBUE
KOHIICHTPUPOBAaHHOW a30THOM KHCJIOTBI C MeIb0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJICOMaTEPHAJIOB); U3y4eHUe Mojeneit
KpUCTAJUTMYECKUX  peméTok  anmasa, rpadura, QylepeHa;
O03HAKOMJICHHE C TPOIIECCOM aJCOpPOIMH PACTBOPEHHBIX BEIECTB
aKTUBHUPOBAHHBIM YITIEM M YCTPOMCTBOM HPOTHBOrasa; MoJyuyeHue,
coOupaHue, paclio3HaBaHUE U U3yYeHHE CBOMCTB YIJIEKHUCIIOTO ras3a;
MIPOBEJICHNE KaueCTBEHHBIX peakluii Ha KapOOHAT- U CHIIMKAT-HOHBI
U U3y4YeHHE TMPU3HAKOB UX MPOTEKaHHUsS; O3HAKOMIIEHHE C
MPOIYKIIHEH CHJIMKaTHOMN MIPOMBIIIJIEHHOCTH; pelieHue
HKCIIEPUMEHTAJIBbHBIX 33/1a4 M0 TeMe «BaxkHelne HemeTambsl U UX
COEJIMHEHUS

Mertanisl U uxX COCAUHCHUA

3.1

OOmras xXapakTepUCTUKA XUMHUYECKHUX DJEMEHTOB — METANIOB Ha
OCHOBaHUWU WX MOJoXeHHs B [leproanyeckoit cucteMe XUMHUYECKUX
snementoB .M. MennaeneeBa u cTpoeHuss atomMoB. CTpoeHHE
METAJIJIOB. MeTtannuyeckas CBSI3b u MeTaJlInJecKast
KpUCTAJUTMYECKasl peméTka. DISKTPOXUMUYCCKUN PsIT HAMPSKECHUH
METAJIJIOB
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dusnueckre U XMMUYECKHE CBoOWcTBa MeTauioB. OOmme crnocoObl
NoJlydyeHus: MeTauioB. [loHATHE O KOPpPO3MM METAJUIOB, OCHOBHbIE
crocoObl 3amMThl UX OT Koppo3uu. CruiaBbl (cTaib, 4YYTYH,
TIOpATIOMUHHMN, OpOH3a) W WX TMpHUMEHEeHHe B OBITy W

MPOMBIIIJICHHOCTH
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[llenouynsle Metayuibl: mosiokeHue B Ilepuogmueckoit cucreme
xuMmuueckux siemeHtoB .M. MenjeneeBa; CTpOeHHE UX aTOMOB;
HaxoxaeHue B npuponae. Ousznueckue U XMMHYECKHUE CBOWCTBA (Ha
npuMmepe HaTpusi U Kanus). OKCUIIBI U THAPOKCUIBI HATPHSI U Kallus.
[IprMeHeHne MeNTOYHbIX METAIIJIOB U UX COSAMHEHUN

3.4

[IlenoyHo3eMeNIbHBIE METAJJIBI MAarHUil U KaJbIUM: TMOJIOKEHHE B




[Tepuoanueckoit CHUCTEME XUMHAYECKUX 3JIEMEHTOB J.N.
MenneneeBa; CTpOEHHME UX AaTOMOB; HAaXOXJICHUE B MPHUPOJIE.
Ou3nyeckue W XUMHYECKHE CBOHCTBA MarHusa W KajabIus.
Baxneimme coenuHEHHS KanbIUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTKoCTh BOJIBI M CIOCOOBI €€ YCTPaHECHHS

3.5

AmomuHui: nonoxenue B Ilepuoguueckoil cucreMe XHMHYECKUX
auteMeHToB J[.MI. MenneneeBa; cTpoeHuE aroma; HaxOXACHHUE B
npupone. dDuznyeckue M XMMHMYECKHE CBOWCTBA  AIFOMHHUSL

AM(oTepHbIe CBOWCTBA OKCHIA U TUAPOKCHIA ATFOMUHUS

3.6

XKenezo: monoxenne B [lepuoamyeckod cUCTEME XUMHUYECKHX
anemeHtoB JI.MI. MeHneneeBa; cTpoeHHE aroma; HaXOXKICHUE B
npupoze. Pusznyeckne U XUMHUECKUE CBOMCTBA xkene3za. OKCHBbI,
ruapokcunbl u conu xenesa(ll) u xenesa(lll), ux cocras, CBOMCTBA U
MIOJTyYCHHE

3.7

XVUMHUYECKUH 3KCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMi METaJUIOB
U CIUIaBOB, MX (PM3WYECKMMHU CBOICTBAMH; HM3yYEHHE pPE3yJIbTAaTOB
KOPpO3UHU METaNIOB (BO3MOKHO HMCIIOJIb30BAHUE BUIAEOMATEPHUAIIOB),
0COOEHHOCTEH B3aMMOACHWCTBUS OKCHJA KAJIBIUS M HATPUS C BOJOU
(BO3MOYKHO  MCIIOJIB30BaHUE BHUAECOMATEPUAJIOB); HCCIIET0BAaHUE
CBOWCTB ECTKOM BOJBI; MPOILIECCA TOPEHUS XKeJe3a B KHUCIOPOAE
(BO3MOXKHO  HCHOJB30BAaHUE  BUJCOMATEPUAIIOB);  IPHU3HAKOB
IIPOTEKaHUsl KAueCTBEHHBIX pPEaKIMi Ha HOHbI (MarHus, KaJbLus,
anmoMuHMsl, nuHKa, xenesa(ll) u xeneza(Ill), meau(Il); Habmronenune
U OINHCAaHHE NPOLECCOB OKPAIIMBAHMSA IIAMEHH HOHAMM HaTpHA,
Kalus U Kajblus (BO3MOYKHO MCIIOJIb30BaHHE BHJIEOMATEPUATIOB);
uccleoBaHNEe aM(pOTEPHBIX CBOMCTB THUIPOKCHJA ATIOMUHUS U
TUAPOKCHJIA LIMHKA; PELICHUE JKCIIEPUMEHTANIBHBIX 3a1ad II0 TeMe

«Ba)xHenIme MeTaJuIbl U UX COEIUHEHUS)

XuMHus U OKpYyJKarouiaga cpcaa

4.1

HOBLIG MaTepI/IaJ'IBI U TCXHOJIOTHUU. BCIIIGCTBa n MaTepI/IaJ'IBI B
MOBCEHEBHOW KW3HU 4YeJOBeKa. XUMHUS U 3J0pOoBbe. besomacHoe
MCTIOJIb30BaHUE BEIIECTB M XMMUYECKHX peakuuii B ObiTy. [lepBas

MMOMOIIBb IMPU XUMHUYCCKUX OKOrax U OTPABJIICHUAX

4.2

OCHOBBI 3KOJIOTMUECKOM T'PAaMOTHOCTH. XHMHYECKOE 3arps3HEHUE
okpysxaromieit cpeast I1IJIK. Ponb XxumMun B pelieHHH 3KOJIOTUYECKUX
npobineM. IlpuponHble  HCTOYHUKH  YIIIEBOAOPOAOB  (YroJib,
MPUPOJHBIN ra3, HedTh), MPOMYKTHl UX MepepaboTKH, X POJb B
OBITY U IPOMBILIUIEHHOCTH




4.3

XWMHYECKUN JKCIIEPUMEHT: H3ydeHHe 00pasIoB
(cTek1o, CIIIaBbl METAILIOB, MOJIMMEPHBIE MaTepUabl)

MaTepuasoB




HNPOBEPAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM
OBPA3OBATEJBHOM TPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

Kon
NpoBepsieMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEeAMETHBIM
pe3yJibTaTaM 0a30BOI0 YPOBHSI OCBOECHHSI OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOI'O 00111€r0
oOpazoBanusi Ha ocHoBe PI'OC

[Ipencrapnenue:

1.1

O TIO3HABAEMOCTH  SBJICHUM IPUPOABI, IOHUMAHHE
OOBEKTHBHOM 3HAYMMOCTH OCHOB XMMHYECKOH HAayKH Kak
00JIaCTH COBPEMEHHOTO E€CTECTBO3HAHMS, KOMIIOHEHTA
00IIe# KyIbTYphI U MIPAKTUIECKON JEATEIILHOCTH YEIOBEKa
B YCIIOBHSIX COBPEMEHHOT'O OOIIECTBA; MOHMMaHUE MECTa

XUMHHU CpCaU APYIrUuX €CTCCTBCHHBIX HAYK

1.2

(¢} Hay4YHbIX METOdax IIO3HaHMHA, B TOM qucjie
OKCIICPUMCHTAJIbHBIX n TCOPECTUICCKHUX METOAax
HCCICAOBAHUA BCIICCTB U U3YUCHUA XUMHYCCKUX peaKHHfI;
YMCHHEC HCITIOJIB30BATH MOACIIN IJIA 00BACHEHUS CTPOCHUA
dTOMOB 1 MOJICKYJI

1.3

o ctepax nmpodeCCUOHATBFHON JAESITeTLHOCTH, CBI3aHHBIX C
XUMHEH U COBPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMU
Ha JOCTHXCHHUAX XUMHAYECKOU HAayKH, YTO II03BOJIUT
oOyyJaronuMcs paccMaTpuBaTh XUMHIO Kak cdepy cBoeit
Oynymieit mpodeccHOHAIBHON JEATEIBHOCTH W ClIeJaTh
OCO3HAHHBIM BHIOOP XUMHH Kak MPO(HUIBLHOTO TMpenMeTa

P TIEPEXO0/I€ Ha YPOBEHB CPEIHETO O0IIero 00pa3oBaHUs

Bnagenue cucremMol XMMHYECKMX 3HAaHUM U yYMEHHUE
MPUMEHATh CUCTEMY XUMHUYECKHUX 3HAHUH, KOTOpast

BKJIFOYACT:

2.1

Ba)KHEHINIME XUMHWYECKHE IMOHATUSA: XUMHYECKHH DJIEMEHT,
aToOM, MOJIEKYJa, BEIIECTBO, IPOCTOE U CI0KHOE BEILECTBO,
OJTHOPOJHAsE W HEOAHOPOJHAS CMECh, OTHOCHUTEIbHBIC
aTOMHAasi W MOJIEKYJISIpHAsE MacChl, KOJIMYECTBO BEIECTBA,
MOJIb, MOJISIPHASI Macca, MOJIIPHBIA 00BEM, OKCHJI, KUCIIOTA,
OCHOBaHUE, COJIb (CPENHssA), XUMHUUECKAasi PEaKIHsl, peaKINu
COCJIMHEHUS, PEaKIMU Pa3I0KEHUs, PEaKlUd 3aMelIeHUs,




peakuuu oOMeHa, TeryioBod H(h(EKT peakiuu, 3K30- U
SHIOTEPMHUECKUE PpEaKIUH, pPacTBOpP, MaccoBas O
XMMHUYECKOTO 3JIEMEHTa B COEAMHEHUH, MaccoBasl A0S U
MPOLICHTHAS! KOHIIEHTpPAIUsl BEIIEeCTBA B PacTBOpE, SO
aToMa, DJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTab,
pagdyc  aTomMa, BaJeHTHOCTb, CTEMEHb  OKHCJICHHUS,
XHUMHYECKasi CBSI3b, AJIEKTPOOTPUIIATEIBHOCTD, MOJSpHAS U
HEemoJsipHasT ~ KOB&JEHTHAas  CBsI3b,  HMOHHAs  CBs3b,
MeTaJUIM4YecKkas  CBSI3b,  KpHUCTa/NIM4eckas  peméTka
(aTomMHas, MOHHAs, METaJUIMYecKas, MOJIEKYJIIpHas), HOH,
KaTHOH, aQHUOH,  DJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTUYECKAs  JTUCCOLMAINSA, PEaKIUd HOHHOTO
oOMeHa,  OKHCIUTEIbHO-BOCCTAHOBUTENFHBIE  PEaKIIuH,
OKHCIIUTETh U BOCCTAHOBUTEIb, OKHCIICHHE U
BOCCTAQHOBJICHHE, JJIEKTPOJIU3, XHMHUYECKOE paBHOBECHE,
oOpaTiMple ¥ HEOOpaTUMBbIE  PEaKIUH, CKOPOCThH
XUMUYECKOW peakiuu, Kataimzatop, [IJIK, kopposus
METAaJUIOB, CILIaBbI

2.2

OCHOBOIIOJIArarlue 3aKOHbl XMMMU: 3aKOH COXPAaHEHHUS
Macchl, nepuogudeckuid 3akoH .M. Menneneesa, 3aKoH
MIOCTOSIHCTBA COCTABA, 3aKOH ABOTaJpo
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TCOPUHU XHUMHUHU. ATOMHO-MOJICKYJIAPpHAA TCOPHUA, TCOPUA
SHCKTpOHHTquCKOﬁ Jucconnanumn

Brnagenne ~ ocHOBaMM ~ XMMHYECKOW  I'PaMOTHOCTH,

BKJTFOYAIOIIEH:

3.1

yYMEHHE MPaBUIbHO UCIOJIb30BaTh U3yUEHHBIE BEIECTBA U
Matepuansl (B TOM 4YHCJIE€ MHHEpalbHbIE YyA0OpeHus,
METaJJIbl U CIJIABBI, MPOAYKTHI MEePepadOTKH MPUPOIHBIX
HMCTOYHUKOB YIJIEBOJAOPOAOB (YIJis, MPHUPOJHOTO rasa,
He(TH) B OBITY, CEIbCKOM XO3SIHCTBE, Ha MPOU3BOJACTBE U
MOHMMAaHUE 3HAYEHUs KHUPOB, OEIKOB, YIJIEBOAOB JUIS
OpraHu3Ma 4YelOBEKa; YMEHHUE MPOTHO3HPOBATh BIIHMSHHE
BEIIECTB U XUMHUYECKHX MPOILIECCOB Ha OPraHU3M 4YeJIOBeKa
Y OKPY>KAIOIIYI0 IPUPOJIHYIO CPEy

3.2

YMCHUC UHTCTPUPOBATHE XUMHNYCCKUC 3HAHUA CO 3HAHUSAMMU

JPYTUX Y4EOHBIX MTPEIMETOB
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HaJIMYME OMbITa PabOThl € Pa3IUYHBIMU HCTOUYHUKAMHU
uHbOpMalMU N0 XMMUU (HayyHas U HAY4YHO-TIOMYJIsIpHas




JTUTepaTypa, ClIoBapu, CIPaBOYHUKHU, UHTEPHET-PECYPCHI)

yMEHHE OOBCKTUBHO  OIIGHWBAaTh HHpOpMAIHIO O

BCIICCTBAX, ux MMpEeBpallICHUAX u IMMPAKTUYCCKOM

34
MPUMEHEHUU U YMEHHE HCIOJIb30BaTh €€ JI PEIICHUS
y4eOHO-1103HaBATENIbHbIX 3a/1a4
Brnagenne  ocHOBaMM — TMOHATHMHOrO  amnmapara H|
CHUMBOJIMYECKOTO SI3bIKa XUMUU JUIsI COCTaBIEHUS (Hopmy
4 HEOPraHMYECKUX  BEUIECTB, YPaBHEHUH  XMMHYECKUX
peakmuii; ocHoBaMu XuMuuecko HomeHkIaTypbl (IUPAC
1 TPUBUATIBLHOM )
YMeHne OOBSCHATh CBSI3b IMOJIOKEHUS DJIEMEHTa B
[Tepronnueckon cUcCTEME c YUCIIOBBIMU
XapaKTEPUCTUKAMHU  CTPOCHHUSI ~ aTOMOB  XMMHYECKUX
5 3JeMEHTOB (cocTaB MW 3apsij  sapa, OOIIee YHUCIo
3JIEKTPOHOB), pacnpeneneHueM JJIEKTPOHOB o
SHEPTEeTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPHUOIOB,
KaJTUsl ¥ KaJIBIIHS
[IpencraBneHne o MEPUOAUYECKON 3aBHCUMOCTH CBOMCTB
XUMHYECKHX AIIEMEHTOB (pammyc aToma,
6 ANEKTPOOTPHUIATETILHOCTD), IPOCTHIX U CIOXHBIX BEIIECTB
OT MOJIOKEeHUS 3JeMeHTOB B Ilepmoauueckoii cucreme (B
MaJiblX MEepUoiaX U IIaBHBIX MOATPYIIAX) U 3JEKTPOHHOTO
CTpOEHHS aToMa
7 YMmenne kiraccuuImpoBaTh:
7.1 XUMHUYECKHUE JIEMEHTBI
7.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMHYECKHE PEaKIIuu
8 YMeHue onpenensrh:
g1 BAaJICHTHOCTh U  CTCTNECHb  OKHCICHUS  XUMHYECKUX
‘ 5JIEMEHTOB, 3apsijl HOHA
82 BUJI XUMHYECKOM CBSI3W W THUI KPUCTAUIMYECKOMN
' CTPYKTYPbI B COEAMHEHUSX
2.3 XapakTep Cpeabl B BOAHBIX pacTBOpax BEHIECTB (KHUCIOT,
' OCHOBaHUIA)
8.4 OKHCJIUTENIb U BOCCTAHOBUTEIb
9 YMeHue XxapakTepu3oBaTh (U3MYECKHE W XUMHUYECCKHE

CBOWCTBA:




9.1

MPOCTHIX BEMIECTB (KUCIOPOA, O30H, BOJOPOJ, Tpadwur,
anMmas, KpeMmHHH, a30T, ¢ocdop, cepa, XJIOp, HATPHI,
KaJIMiA, MarHui, KaJabllui, A TFOMUHHAM, KEIE30)

9.2

CJIOKHBIX BEUIECTB, B TOM YHCJE WX BOJHBIX PAacCTBOPOB
(Boma, aMMHak, XJIOPOBOJOPOJ, CEPOBOIOPOI, OKCHIBI U
ruapokcuibl MetauioB [-IIA rpynm, amomunus, meau (11),
uunka, xenesa (II m III), oxcumer yraepoma (II u IV),
kpemuus (IV), azora u dochopa (IIT u V), cepur (IV u VI),
CepHHCTasi, CepHas, a30THCTas, a30THas, QochopHas,

yroJibHasi, KpEMHHUEBAs! KUCJIOTA U UX COJIM)

9.3

IIPOrHO3UPOBATb U XAPAKTCPHU30BATb CBOMCTBA BCIICCTB B
3aBUCUMOCTH OT HX COCTaBa MW CTPOCHHA, NMPHUMCHCHHC
BCIICCTB B 3aBHCHMOCTH OT HX CBOﬁCTB, BO3MO>XXHOCTBb
INPOTCKAHHUA XHUMHUYCCKHX npeBpameHI/Iﬁ B Pa3JIMYHbIX
YCIOBUAX
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YMeHHEe COCTaBIIATh MOJIEKYJISIPHBIC U MOHHBIE YPaBHEHHUS

pEeaKuuii, B TOM YHCIIE:

10.1

peakuuit HFOHHOTO OOMeHa

10.2

OKHCIHNTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

10.3

WIUIIOCTPUPYIOIIHUX XUMHYCCKUC CBOMCTBA HN3YUYCHHBIX
KJ1aCCOB (rpyrm) HCOPTraHNYCCKUX BCIICCTB

10.4

MOATBCPKAAIOIIUX TI'CHCTHYCCKYIO B3aUMOCBA3b MCKIY

HHUMHU

11

YMeHue BIYUCIATh (IPOBOJUTH PACUETHI):

OTHOCUTCIIBHYIO MOJICKYJIIPHYIO W MOJISIPHYIO MAacCChI
BCIICCTB, MACCOBYIO OO0 XHMHUUYCCKOTO JOJIEMCHTa B

COCTUHEHUN

11.2

MacCCOBYIO JOJIIO BCUICCTBA B paCTBOPC,

11.3

KOJMYCCTBO BEHIECTBA U €I'0 MaccCy, 00beM Ta30B

11.4

[0 YPAaBHEHMSIM XUMHUYECKMX PEAKIUN U HaXOIUTh
KOJIMYECTBO BEILECTBA, O0BEM M MacCy pEareHTOB WU
IIPOJYKTOB pEaKuu

12

Bnanenue (3HaHME OCHOB):

12.1

OCHOBHBIMHM METOJJaMH HAay4YHOTO TO3HaHUs (HaOJroeHue,
U3MEpPEHHUE, IKCIIEPUMEHT, MOJIEJIMPOBAHUE) IPU U3YUECHUU
BEILECTB " XUMUYECKHUX SIBIICHU; yMEHHe

chopMynHpoBaTh MPOOJIEMY M TPEIOKUTh IyTH €&




pelieHus

12.2

Oe3omacHOi pabOTBI C XUMHUYECKHNMH BEUIECCTBAMH,
XUMHYECKOH TIOCYI0H 1 TabOpaTOpPHBIM 000pYyI0BAHUEM

12.3

mpaBwiaMu 0e€30MacHOro OOpalleHus ¢ BelleCcTBaMH,
UCIOJIb3YEMbIMH B TIOBCEIHEBHOM JKM3HH, MpaBUIaMH
MOBEICHUSA B LENIAX COEPExKEHHS 30POBhS U OKPYXKAIOIIeH
MPUPOAHON  Cpelbl; TOHMMaHue Bpeaa (OMacHOCTH)
BO3JICHCTBUSI HAa JKUBBIE OPraHuU3Mbl OIpPEAETEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHSI U TMPEIOTBPALECHUS HUX
BpPEAHOTO BO3JCHCTBUS

13

Hannuwne MPAKTUYCCKUX  HABBIKOB IIJIAHUPOBAHUA U

OCYHICCTBJICHUSA CICAYIOIMHNX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

HU3YUYCHUC U OIHNCAaHHC (1)I/I3I/I‘I€CKI/IX CBOMCTB BCIICCTB,
O3HaKOMIJICHHUC C (1)I/I3I/I‘IGCKI/IMI/I n XHUMHNYCCKHNMH
SIBJICHHUAMU, OIIBITHI, HWIUTIOCTPpUPYIOIHEC IIPHU3HAKH
IIPOTCKAHHA XUMHUYCCKHX peaKuHﬁ

13.2

U3y4eHHe CII0cO00B pa3JeNeHuUs cMecel

13.3

MOJIyUYCHHUEC  KHUCIIOpOJa W  HU3YUYCHUC CTOo CBOI>'ICTB;
MOJIYUCHHUEC BOAOPOAA U U3YUYCHHUEC CTO CBOﬁCTB; IMMOJIYUCHHC
YTJICKHUCIIOTO Ta3a W HU3YUYCHHE €TI0 CBOﬁCTB; IMMOJIYUCHHC
aMMHaKa U U3y4CHHC €TI0 CBOICTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOW MacCOBOM
JI0JIEN paCTBOPEHHOIO BEUIECTBA

13.5

NPUMEHEHHE HHIMKATOPOB (JlakMyca, METWJIOpaHXa |
¢denondranenna) s OnpeAeNeHUs XapakTepa Cpelbl B
pacTBOpax KHCJIOT U LIeJI0uen

13.6

WCCIIEJIOBAaHUE ¥  OIMCAaHWE CBOWCTB HEOPTaHWYECKHUX
BEIIECTB PA3IMYHBIX KIIACCOB; HW3yU€HHE B3aMMOCHCTBUS
KHCJIOT C METAJIAMH, OKCHJIAMH METAJJIOB, PACTBOPUMBIMHU U
HEPAaCTBOPUMBIMH  OCHOBAaHUSIMH, COJSIMH, TIOJyYCHHE
HEPaCTBOPUMBIX OCHOBAHHI; BRITECHECHHE OJHOTO METaJljia
Ipyr'MM W3 pacTBOpa COJIM; HCCIIeJOBaHHE aM(pOTEPHBIX

CBOICTB THAPOKCHUAOB AJIIOMHUHUA U TMHKA

13.7

pELIEHHE  DKCHEPUMEHTAIBHBIX  3aJa4 [0  TEeMaM:
«OCHOBHBIE  KJIACCHI HEOPraHMYECKUX  COEIMHECHHI»;
«INEKTPOJIUTUYECKAST  JAMCCOLIMALIMSY; «Baxnenmue
HEMETaJJIbl U MX COSAMHCHUS»; «Ba)kHelIue MeTauibl U

nX COCANHCHU




XUMHUYECKHE SKCIEPUMEHTHI, WIITIOCTPUPYIOIINE MPU3HAKI
MPOTEKaHUs peakuuid HOHHOIO OOMEHa; KadyeCTBEHHBIE
peakuuy Ha MPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX MOHBI:

13.8 XJIOpUA-, OpOMHUII-, HOU-, CYIb(haT-, hocdar-, kKapooHaT-,
CHWJIMKAT-aHUOHBI, THJIPOKCH]I-MOHBI, KaTHOHBI aMMOHHUSI,
MarHusi, KaJblius, aJJlOMHHUS, kene3a (2+) u xenesa (3+),
Menu (2+), ruHKa
14 YmMenue:
MPECTaBIATh PE3yNbTaThl JKCIEpUMEHTa B  (opme
14.1 BBIBOJIOB, JI0Ka3aTeJIbCTB, IPaUKOB U TaOIUI] U BBISBIATDH
SMIUPUYECKHE 3aKOHOMEPHOCTH
YCTaHABIIMBATh CBS3M MEXAY pPEATbHO HAOII01aeMbIMH
142 XUMHUYCCKHUMH SIBIICHUSIMU " poreccam,

MPOUCXOJSAIIMMA B MAaKpO- U MHKPOMHUDPE, OOBICHSTH

MIPUYMHBI MHOT000Opa3usi BEIECTB




HEPEYEHD 2JIEMEHTOB COIAEP KAHUA, ITPOBEPAEMbBIX
HA OCHOBHOM I'OCYJAAPCTBEHHOM 2K3AMEHE 110

XUMHUHAN

Kon

IIpoBepsiemMblii 3JIEMEHT COAEePKAHUSA

1

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

1.1

YucTteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMecei

1.2

ATOMBI u MOJICKYIJIBI. XuMHuyecKue 3JICMCHTHI. CHMBOJIBI

XHUMHUYCCKUX 3JICMCHTOB. HpOCTLIC " CJIIOKHBIC BCIICCTBA.

1.3

Xumuaeckast (bOpMy.]'Ia. Banentnocts aTOMOB XUMHNYCCKHUX
3JIeMeHTOB. CTeIeHb OKHUCIICHUSA

1.4

3aKkOoH TOCTOSIHCTBa cocTaBa BemecTB. OTHOCUTENbHAas AaTOMHas
macca. OTHocuTenbHas MOJEKYJspHas Macca. MaccoBas a0

XHUMHUYCCKOro 3JICMCHTa B COCIMHCHNHN

1.5

KomnuecTBo BemectBa. Mosabs. MossipHas macca. MoJsIpHBIH 00bEM
ra3oB. B3amMoCBsA3p KOJIMYECTBA, MAacChl M YHUCIA CTPYKTYPHBIX
€MHUL] BEUIECTBA

1.6

@u3nueckue U XUMUYECKHE SBICHHUS. XUMHYECKAas peakuus U e€
MpU3HAKW. 3aKOH COXpPaHEHMs MacChl BEIIECTB. XHUMHUYECKHE
YpaBHEHUS

Ilepuonnueckunn 3axkoH u llepuoauyeckas cucremMa XUMHYECKUX
anemeHnToB .M. MenneneeBa. CTpoeHne aTOMOB

2.1

[lepuonuueckuii 3akoH. llepumoamyeckas cucremMa XUMHYECKUX
anemenToB /.M. Menneneesa. Ilepuonsl m rpynnel. Pu3nyYecKuil
CMBICJI ITIOPSIAKOBOTO HOMEPA, HOMEPOB MEPHUOJA U TPYIIIbI AJIEMEHTA

2.2

Crpoenue atromoB. CoctaB aroMHbIX sijep. M30Tombl. DIEKTPOHBI.
CtpoeHure 3IeKTPOHHBIX 000J0YEK aTOMOB MEPBBIX 20 XMMHUYECKUX
aneMeHToB llepuoguueckoii cucremsl [.11. MenneneeBa

2.3

3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB XHMHUYECKHX JJIEMEHTOB
MEepBBIX TPEX TMEPUOJIOB, Kaius, Kaiuplus (paguyca aTOMOB,
3JEKTPOOTPULATENBHOCTH, METAUIMYECKUX M  HEMETAIUIMYECKUX
CBOMCTB) M HX COEAMHEHUH B COOTBETCTBHHM C TOJOXKEHUEM

9JICMCHTOB B HepnoanquKoﬁ CUCTCMC U CTPOCHUEM UX ATOMOB

Crpoenue BemiecTsa

3.1

Xumunyeckasi cBsizb. KoBaneHTHas (MOJspHas U HEMOJSIPHAs) CBS3b.
DNEeKTPOOTPULIATEIBHOCTh XUMHUYECKUX 3JIeMEHTOB. VOHHAsI CBS3b.




Mertamnmuueckas cBSI3b

3.2

Tunel KPUCTaJUIMYECKUX pemeéToK (aromHas, HOHHas,
MeTajyIn4yecKasi), 3aBUCUMOCTb CBOMCTB BeUleCTBa OT TuIa

KPUCTAJUIMYECKOM PEIIETKH U BUIa XUMUYECKON CBSA3U

Bakueitmme MNpCACTAaBUTCIIN HECOPIraHNYCCKUX BCHICCTB. Hemerannsr
1 UX COCIUHCHUA. Mertannsl 1 uX COCANHCHMUA

4.1

Knaccupukanus W HOMEHKJIATypa HEOPTraHUYECKHX COCIUHEHUH:
OKCHJIOB (COJIe0Opa3yrolue: OCHOBHBIE, KHCIIOTHEBIE, aM()OTEPHBIC) U
HecosieoOpa3yrolue; OCHOBaHUM  (IIETOYM U HEPACTBOPUMBIE
OCHOBaHMS); KHUCIOT (KHUCIOPOJACOJEpKAIIEe U OECKHCIOPOIHBIC,
OJIHOOCHOBHBIE 1 MHOT'OOCHOBHBIE); COJIeH (CPETHUX U KUCIBIX)

4.2

Ousnyeckue M XMMUYECKHE CBOMCTBA MPOCTHIX  BEIIECTB-
HEMETAJIJIOB: BOJOPOJA, XJIOpa, KHCIOpOoJa, cepbl, a3ora, (ocdopa,
yraepoaa, KpeMHUS
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@uU3NYECKUE U XUMUYECKUE CBOWCTBA MPOCTHIX BEIIECTB-METAILIOB:
JUTHUS, HATpUsl, KaJus, MarHus W KajblMs, AIIOMHAHMS, JKEJe3a.

DNEKTPOXUMHUUECKUN Psii HAIIPSHDKEHUH METaJIOB

4.4

duznueckue M XUMHYECKHE CBOMCTBa BOJOPOJHBIX COE€TUHEHUI
HEMCTAJUIOB: XJIOPOBOJAOPOaAA, CCPOBOAOPOAA, aAMMHUAKA

4.5

®U3NYECKME M XMMHUYECKHE CBOWCTBA OKCHUJIOB HEMETAJUIOB: CEPBI
(Iv, VI), azora(Il, IV, V), docdopa(lll, V), yraepoma(ll, IV),
kpeMHusA(IV). Ilonyuenue okcu10B HEMETAIIIOB

4.6

Xumnueckue cBoiictBa OokcuaoB: MetaiwioB IA-IIIA rpymm, nuHka,
meau(Il) u xenesa(ll, III). [Tonydenrne okCHAOB METAIIIOB

4.7

XWMHYECKUE CBOMCTBA OCHOBAHWN M aM(OTEPHBIX THAPOKCUIOB (Ha
puMepe THAPOKCUIOB aATIOMHUHHMS, >XKene3a, muHka). [lomydenue
OCHOBaHUH M aM(POTEPHBIX THIPOKCUIOB

4.8

OOme  XMMHUYECKHE  CBOWCTBA  KHUCIOT:  XJIOPOBOJOPOJIHOM,
CEpOBOJIOPOJHON, CEPHHUCTOM, CEpHOH, a30THOW, QochopHOH,
KPEMHHUEBOM,  YIOJIbHOM. OcoOble ~ XMMHUYECKHE  CBOMCTBa

KOHLICHTPUPOBAHHOM CEPHOM U a30THOM KUCOT. [Toyyenue kucior

4.9

OO6mue XuMHIECKHE CBOMCTBA cpenHuX coiei. [Tomyuenue conei

4.10

[lonyuyenue, coOupaHue, pacrmo3HaBaHWE BOAOPOJAA, KHCIOPOAA,
aMMMaKa, YIJIEKHUCIIOT0 ra3a B JabopaTopuu

4.11

[Tonyuenue aMMHaKa, cepHOH U a30THOU KHUCJIOT B
poMbIIIeHHOCTH. OOIIHE CIIOCOOBI MOTYUYEHUS METAJIIOB

4.12

I'enetnueckas CBSI3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COC,Z[I/IHGHI/Iﬁ




XUMHUYECKUE PEAKINU

5.1

Knaccudukanuss XUMAYECKHX PEAKIUN MO Pa3IMYHBIM MPHU3HAKAM:
II0 4YMCIy M COCTaBy Y4YacTBYIOLIMX B PpEAKLUUU BELIECTB, IO
TEIIOBOMY  3(QQeKTy, M0 HU3MEHEHHIO CTENEHEH OKHCICHHS

XHUMHUYCCKUX 3JICMCHTOB

5.2

TennoBoit 3d¢dekT XUMHUYECKON peakluud, TEePMOXUMHUYECKHE
ypaBHEHHUA. DK30- U HIOTEPMUYECKUE peakuuu. TepMoXuMUYecKkue
ypaBHEHUS
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OKHCIUTEITEHOBOCCTAHOBUTEIILHBIC pPCaKkuunu. Oxucnurenu n
BOCCTaAHOBHUTCIIN. HpOHGCCH OKHCJICHUA u BOCCTAaHOBJICHUAI.

DNEKTPOHHBIN OalaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHON PEAKINU
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Teopuss dSIEKTPONMTHYECKOW aucconuanuy. KaTHOHBI, aHHOHEI.
DIEKTPONHUTHl U HEAIEKTPOIUThl. CUIIbHBIE M Ca0ble AJEKTPOJIUTHI.
CreneHn QUCCOUAIAA

5.5

Peaknum moHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEeaKUuii MOHHOTO
o0OMeHa, MOJIHbIE U COKPAIlIEHHbIE HOHHBIE YPAaBHEHUS pEaKIU

Xumus 1 OKpYyzKaromas cpcaa

6.1

BemectBa u Marepuasibl B NOBCEIHEBHOM JKU3HU YEIIOBEKA.
be3omacHoe HCHOJIB30BAHME BEHIECTB M XUMHYECKUX pEaKIHUil B
nabopatopuu u ObITy. IlepBas moMoms MPU XUMHUYECKUX OXKOTaX H

OTpPABJICHUAX

6.2

XUMHUECKOE 3arps3HEHUE OKpYXarolel cpebl (KUCIOTHBIE JTOKIH,
3arps3HEHUE TIOYBBI, BO3AyXa M BOJOEMOB), CHOCOOBI €ro
npenorBpamieHus [IpeaenpHas nomycTuMmas KOHLIEHTpaLMs BELECTB
(ITIK). Ponb XuMuu B pelIeHUU IKOJIOTUYECKUX MPpobdaeM. Y cuieHue
MApHUKOBOTO A deKTa, pa3pymIeHHe 030HOBOTO CJIOS

6.3

[Ipumenenne cepwl, azora, (ocdopa, yriepoma, KpeMHUS U UX
COCIMHCHU B OBITYy, MEIUIIMHE, MPOMBIIIJIEHHOCTH W CEIbCKOM
xo3siicTBe. [IpumMeHeHWe MeTaJiIoB W CIUIAaBOB (CTajb, YYTYH,
TIOpATIOMUHHAA, OpoH3a) B OBITY W TPOMBIIUICHHOCTH WX
coenuHeHUi. [loHsATHE O KOPPO3WHM METaIOB, OCHOBHBIE CITOCOOBI
3aIUTH UX OT KOPPO3HH

6.4

[IpupoaHble MCTOYHHWKHU YTJIEBOJOPONIOB (Yroib, MPUPOIHBIA Tra3,
He(Th), MPOAYKTHI UX TepepaboTku (OCH3WH), UX pPOJIb B OBITY U

MPOMBINIJICHHOCTH

6.5

[lepBoHavanbHBIE TMOHATHA OO0 OPraHUYECKHWX BEIIECTBaX KaK O
COCIMHEHUSAX yriepoaa (MeTaH, 3TaH, JTWICH, alleTWICH, ATaHOI,




[JIMIEPHUH, YKCycHast kuciota). [loHsiTne o OMONOTrHMYecKH Ba)KHBIX
BEIIECTBAX: KHpaxX, OesKax, yrieBoiaX — U X pOoJi B )KU3HHU YEJIOBEKa

7 Pacuérnr:
7.1 o ¢popMyiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MacCcoBOI) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 0 XMMHYECKUM YPaBHEHUSIM




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET



