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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma MO XMMHH OCHOBHOTO oOIIero oopazoBaHus (yriyOJIEHHBIM
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBaHUIl K pe3yJbTaTaM OCBOCHHUS OCHOBHOIA
o0pa3oBaTeNIbHOI MpOorpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus, MPEICTaBICHHbIX
B ®I'OC OOO, ¢ yueToM (enepanbHOi paboueld mporpaMMbl BOCITUTAHUSL.

[Iporpamma mo xuMuu paszpaboTaHa C LENbI0 OKa3aHWS METOAWYECKON
TIOMOIIIM YYHUTENIO B CO3JaHUU pabodeil mporpamMMBbl 10 y4eOHOMY MpeIMETY.

[lporpamma mo xuMuu Aa€T MpeNCTaBIEHUE O LEIIX, OOIIeHd CcTpaTeruu
oOydeHHsi, BOCIHMTAHUA U PAa3BUTHS OOYy4AIOUIMXCA CPEICTBaMU y4eOHOro
npeaMeTa, OnpenessieT 00s13aTebHOe IPEIMETHOE COIEP KaHNe, €r0 CTPYKTYPY 110
pazgenaM M TeMmaM, paclpeleieHue 1o  KjaccaM, PEKOMEHIYyeMYIO
[OCJEeIOBATEIbHOCTh  HM3YYCHHMS XUMHH C Y4eTOM  MEXIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€M, JIOTUKM Y4eOHOTO TMpolecca, BO3PACTHBIX
ocobeHHOCTell oOywarommuxcsi. B mporpaMMe MmO XHMUU — YYUTHIBAIOTCA
BO3MOXKHOCTH Y4YEOHOTO IMpeAMeTa B pealu3aluu TpeOOBaHUM K IMJIaHHUPYEMbIM
JUYHOCTHBIM, METANpPEAMETHBIM W TPEAMETHBIM pe3yjbTaTaM OOy4YeHUs U B
(GbOpMUPOBaHUN OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIbHON  IEATEIHbHOCTH
00ydJaromierocs 1mo OCBOCHUIO Y4eOHOTO COJIEPIKaHMUS.

W3yyenne XuMuM Ha  YPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
OPUEHTHPOBAHO Ha OOIIEKYIbTYPHYIO ITOATOTOBKY, HEOOXOAUMYIO JIJIsl BBIPAOOTKU
MHUPOBO33PEHYECKHX OPHUEHTUPOB, PA3BUTUSI MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH U
MHTEpPECOB O0OydaloUIMXcs, Ha MPOJOJDKEHHWE OOydeHHs Ha YPOBHE CpPEIHEro
obmrero oopa3oBaHusl.

3HaHMEe XUMHH CIY>KUT OCHOBOM 1751 (OPMHUPOBAHUS MHPOBO33PEHUSA
o0yyaromierocsi, ero MpeicTaBICHUl 0 MaTepHaJbHOM E€IMHCTBE MHpPa, BAXKHYIO
POJIb UTrparoT GopMHUpyEeMble XUMHUEH MPEACTABICHUS O IPEBPAILIECHUSIX SHEPTUH U
BEIIECTB B MpPHUPOJE, O MYTAX pELEHHUs TI00adbHBIX MHPOOJIEM YCTOHYMBOIO
pa3BUTHs YEJIOBEUECTBA — CBHIPHEBOM, HJHEPreTUYECKOW, IPOJOBOJILCTBEHHOU
npo6JieM, IpoOIEeMbI SKOJIOTHUECKON 0€30M1acHOCTH, IPOOIEM 3IPaBOOXPAHEHHUS.

N3yuenue xumun:

CHOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH Al  CaMOpas3BUTUS U
dopMUpOBaHUA  KYJIBTYpPHl  JMYHOCTH  OOydarommxcs, UX oO0med u
(GYHKIIMOHAJIBLHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHME MBIILICHUS M TBOPYECKHUX CIIOCOOHOCTEH
o0y4arommxcsi, HAaBBIKOB WX CAMOCTOSITENIbHOW y4eOHOH  JIesTeNbHOCTH,
OKCIEPUMEHTAIbHBIX M HCCIEOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKMU3HU, TaK U B IPOPECCUOHATBHON ACSITENbHOCTH;



3HAKOMHUT CO CHEIU(UKON HAYIHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEACTABICHUA O €IUHCTBE MPHUPOBI U YETIOBEKA, SBISETCS KIIOYEBBIM 3TAallOM B
(dbopMHpPOBaHNY €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyUYaOIIUXCS;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHUAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTMUYECKOE
o0Opa3zoBaHue 00yUJaIOIIUXCA.

JlanHble HampaBlieHUs B OOyUYE€HHWH XMMHUU OOECIIEUMBAIOTCS CHEIU(PUKOIM
collepaHusl TpPeIMEeTa, KOTOPbIA SBISETCA MEJAaroTMYecKd aJanTHPOBAHHBIM
OTPaKEHUEM ONPEIETICHHOTO ATara pPa3BUTUSL XUMUU.

YriyOnéHHbli KypC XUMUHM OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIUMHUCS CUCTEMbI NIEPBOHAYAILHBIX MMOHATUNA XUMUHU, OCHOB
HEOPTaHWYECKON XWMHUU, OCHOBOIOJIATAIONIUX MPEACTABICHUN OOIIed XUMHUHN U
OTZIETIbHBIX 3HAUUMbIX MOHATHA OPraHUYECKON XUMUHU.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CHUCTEMHOTO moaxoaa kK e€¢ m3ydeHuto. CoqepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHYECKOU
peaknuu. O0Ge AT CUCTEMBI OPTAaHW30BAHBI MO MPHUHITUIY IOCIEAOBATEIIHLHOTO
Pa3BUTHS 3HAHUM Ha OCHOBE TEOPETUUECKUX MPE/ICTABIICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TE€OPUM KaK OCHOBBI BCErO €CTECTBO3HAHMS;

[Tepunonnueckoro 3akona J[.1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

YYEHHS O CTPOCHHH aTOMa U XHMHUYECKOU CBSI3H;

MPEACTABICHUI 00 SNEKTPOIUTUYECKON AUCCOLMAIIMY BEIIECTB B pACTBOPAX;

0 XMMUYECKOW KMHETHKE U TePMOJUHAMUKE.

B oCHOBY TeopeTHYecKHMX 3HAaHUW TMOJOKEHbl SMIMPUYECKU MOTyUYECHHbIE
dakTtel. TeopeTnyeckue 3HAHUST PA3BUBAIOTCSA MMOCIIEIOBATEILHO OT OJHOTO YPOBHS
K JpyroMy u oOecrneyuBaloT OOydYalomUMCS BO3MOXHOCTh OOBICHATH U
IPOTHO3UPOBATh CBOMCTBA, CTPOEHUE M O0JACTU MPAKTUYECKOTO MPUMEHEHUs
U3y4aeMbIX BEILECTB.

OcBoeHue coaepKaHUsS MPOTPAMMBI 10 XHUMHUH  MPOUCXOAHWT  C
WCIIOJIb30BAaHUEM 3HAHWW W3 paHEe U3YYCHHBIX YYEOHBIX MPEIMETOB:
OKpYXKalomuii Mup, Ouosorus, (u3MKa, mMaremMaTHkKa, reorpadwusi, TEXHOJOTHS,
UCTOPUS.

[Iporpamma OCHOBHOrO 00IIero oOpa3oBaHUA IO XUMHM (YTIyOJIEHHBIM
YpPOBEHb) OpPHEHTHpPOBAHA Ha COXpaHeHHE (YHIAMEHTAILHOTO XapakTepa
oOpaszoBanms, cHermupUK y4eOHOTO TpeAMeTa W OOECIeYEHUE YCIEIIHOTO
oOydyeHHsi Ha CcleIyloueM YpoBHE oOpas3oBaHus. B mporpamme mno Xxumuu
peanu3yeTcsi pa3BHUBAIOLas W MPaKTUYECKas HAMPaBIEHHOCTh OOYYEHHUS! XMMUH,
muddepennpanss  00ydeHHs,  BKJIOYawmias — NpoUIbHYIO  MOATOTOBKY



oOydaromuxcsi U TOCIEAYIolIee CaMOONpeaeiIeHne B BBIOOpE HaAIpaBIICHUS
oOyueHus B mpo(UIbHBIX KJIaccax.

YrnyOnéHHoe UW3ydYeHHEe XUMHH  CIIOCOOCTBYET  pealu3alud  3aj]ad
1po(heCcCHOHATIBHOM OPUEHTALMU U HAIIPABJIEHO HA IPEJOCTABIEHUE BO3MOKHOCTH
KaXI0OMYy O0O0y4aronieMycsi IpOsSBUTh CBOM MHTEJUIEKTyalbHbIE M TBOPUYECKUE
CIIOCOOHOCTH TPU HW3YyYEHHWH Y4YeOHOro TmpeaMeTa, HeoOXoaumble s
IpOAODKEHUs 00pa30BaHus U ajdbHEHIIEH TPyIOBOM NeATEIbHOCTH.

ITporpaMMa 1o xumuu (yriayOJlE€HHBI ypOBEHb) IpeJHA3HAuYE€HA JUIs
UCIIOJIb30BaHUsl B O0Opa30BaTENIbHBIX OPraHMU3alMsIX, PEaIU3yIOIIUX MPOTrpaMMbl
nuddepentiupoBanHoro (yriayOaéHHOro, NPOQPUILHOTO) H3YyUYECHHUS OTIACIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHU.

OOpazoBatenbHble (YHKIIUU XUMHH, U3y4aeMOW Ha YTIIyOJIEHHOM YpPOBHE,
peannsyrorcs B npouecce GOpMUPOBAHUS 3HAHUM OCHOB XMMHMUYECKON HayKH Kak
00J1aCTH COBPEMEHHOI'0 E€CTECTBO3HAHMSI, 00JaCTU MPAKTUYECKON JESTEbHOCTH
YelloBeKa W OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KyJNbTYphl. 3ajada y4eOHOro
npeaMeTa COCTOUT B ((OPMUPOBAHUM CHUCTEMbI XUMUYECKUX 3HAHUIN — BasKHEUIITNX
($akTOB, MOHATUH, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUN, JOCTYIHBIX 000011IeHnI
MHUPOBO33PEHYECKOTO XapakTepa, s3blKa HAyKH, B TPHUOOIIEHWH K HAyYHBIM
METOJaM IIO3HAHMSI TIPU M3YyYEHUU BEIIECTB U XUMHUYECKHUX PEaKLHi,
(GOopMUPOBAHNUN U PA3BUTUU MO3HABATENIBHBIX YMEHUHA U CIIOCOOOB J1€ATEIHHOCTH
U HMX TNPUMEHEHUH B Yy4eOHO-TIO3HABATEIBHOW MU Yy4eOHO-HCCIIEI0BATEIbCKON
JeSITEIbHOCTH, OCBOCHHHM TPaBHJ OE€30MacHOTO OOpalleHHsl C BelIeCTBAaMHU B
MMOBCEIHEBHOM KU3HU.

[{enu u3yyeHUs: XUMHUU OTPa)KaroT HAPABJIEHHOCTh 00YYEHMsI Ha pa3BUTHE U
caMOpa3BHUTHE JTUYHOCTH, GOPMUPOBAHHE €€ UHTEIUIEKTa U 00IIEeH KyIbTYpHI.

N3ydeHne XuMHUM HallPaBJICHO HA JOCTHKEHUE CIAEAYIOLIUX LIETICH:

(OpMUPOBAHNME HHTEIUIEKTyaJIbHO PpPa3BUTOW  JMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM JKU3HU;

dbopMupOBaHHE  CHUCTEMbl XMMHUYECKMX  3HAHUHW KAk  KOMIIOHEHTa
€CTECTBEHHO-HAYYHON KApTUHBI MHUPA, KaK OCHOBBI ISl TOHUMAHUSI XUMHYECKON
CTOPOHBI SIBJICHUN OKPY’KarOIIEro MUpa, OCBOEHHE SA3bIKA HAYKU;

npuoOIieHne OoO0ydalIuXcsi K CaMOCTOATEIbHOW I103HABATEIbHOW U
UCCIIEIOBATENIbCKOM  JESTeNbHOCTH, K  HAy4yHbIM  METOAAaM  TO3HAHMUA,
(dbopMUpOBaHKE MOTUBALIMU U PA3BUTHE CIIOCOOHOCTEN K U3YUCHUIO XUMUHU;

¢opMupoBanue  o0meld  (QyHKIMOHAIBHOM W €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHUA OOBSICHATP U OLIEHUBATH SIBICHHUSA
OKpY’KalOIIeT0 MHpa, WUCIOJIb3Ys 3HAHHUSA U OMNbIT, MOJYYEHHbBIE NPU H3yYE€HUU



XUMHUH, TPUMEHSITh HUX TPU PEUICHHH MpoOJeM B MOBCEAHEBHOW >XU3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuTHE Yy OOy4alolUXCs HHTEpeca K HU3YYCHHIO XUMHUU U cdepam
NESATEIIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBAalUSg K OCO3HAHHOMY BBIOOPY
COOTBETCTBYIOILETO MPO(UIISL U HANPABIECHHOCTH JajbHEMNIIEro 00y4eHus;

OCO3HAHMUE LIEHHOCTU XWMHYECKUX 3HAHWW B JKM3HU YEJIOBEKA, IMOBBILIEHUE
YPOBHSL DKOJOTMYECKOM KYyJIbTYpPbl, HENPUATHE IEUCTBUU, NPUHOCALIUX BPEX
OKPYJKaIOIIEU CPENE U 3I0POBBIO JIIOJIEH;

npuoOpeTeHne 00YyYarOIIMMHUCS OMbITA CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIINH ), HEOOXOJUMBIX JIJISl pa3IMYHbIX BUJIOB A€ATEIbHOCTH.

Ha yrny6nénnoe nzyuenue yueOHOro npeamera «Xumush» oTBoaUTCS 1o 136
gacoB B 8 u 9 kiaccax (4 daca B HeJien0), Bcero 272 daca 3a JiBa rojia 00y4eHusl.



COJAEPXKXAHME OBYUYEHUA
8 KUIACC

IlepBoHaYajbHbIE XUMUYECKHE IOHATHS

XuMHsi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOU JESTEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp xumuu B KU3HM 4enoBeka. KpaTtkue cBeneHus
00 MCTOpHM BO3HUKHOBEHMS M PA3BUTHS XMMHUHU. XUMHS B cucTeMe Hayk. Tena u
BemecTBa. Duznueckue MW XUMHAYECKHE CBOMCTBA BEIIECTB. ATrpeEraTtHbie
cocrossHusl BemecTB. [loHATHE O TEOPETHYECKMX M SMIUPUUYECKUX METOAAX
MIO3HAHUSI B €CTECTBEHHBIX HayKax. [IpencraBiieHMs O HaydYHOM NO3HAHMM Ha
AMIIMPUYECKOM YpOBHE: HAOJIOIEHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHUE,
BblunciicHUE. [IpencraBieHuss 0 HaydHOM MO3HAHWUK HA TEOPETUYECKOM YPOBHE:
HayuyHbIe (DaKThl, MpolIemMa, TUIOTEe3a, TEOPHs, 3aKOH.

A3p1k xumMun. VICTOYHUKY XUMHYECKOU HH(POPMAITUH.

[Tonsitue 0 Meronax paboThl ¢ XMMUYECKUMH BeliecTBamu. OOoOpyaoBaHUE
HIKOJIbHOW XHUMHUecKou Jaboparopun. IIpaBuna OGe3omacHoro oOpamieHus c
BEIIECTBAMH U J1a00paTOPHBIM 000PYIOBAaHHEM.

Hucrteie BemecTtBa U cMecu. [Ipupoansie cMmecu: BO3AyX, MPUPOAHBINA Ta3,
He(Tb, TPUPOAHBIE BOBI, TOPHBIE TOPOABI U MUHEpPAJIBI. [IOHATHE O TOMOTEHHBIX
U TeTepOreHHbIX cMecsix. CrocoOsl pasneneHust cmeceid. O4ncTKa BELIECTB.

BemectBa m xumuueckne peakiuu. ATOMBI U MOJIEKYJIBl. XUMUYECKUE
aneMeHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpoCThie M CJIOKHBIE BEIIECTBA.
Mertamnel 1 HeMeTauibl. BemecrBa MOJEKYJISPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHMUS.

Xumuueckas ¢opmysna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH NOCTOSIHCTBA cocTaBa BewlecTB. OlpeaesieHne BAJIEHTHOCTU 3JIEMEHTOB IO
dopMynaM OWMHApHBIX COEAMHEHMH M COCTaBieHHE (QopMylnl OMHApPHBIX
COCIMHEHU MO BAJIEHTHOCTU 3JeMEHTOB. (OTHOCHUTENIbHAs aTOMHas Macca.
OTHOcuTenpHAs MOJIEKYJsIpHas Macca. MaccoBasi J0JIsI XUMHUYECKOTO 3JIEMEHTA B
coenuHenuu. HaxoxxaeHue npocreiiiieit hopmMyIibl BEIIECTBA M0 MAaCCOBBIM JIOJISIM
DJIIEMEHTOB.

KomnuectBo Beniectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX €IUHUI BemlecTBa. Pacuersl mo dopmynam
XUMHUUYECKUX COEOUuHEHU. MoisipHas Macca cmech BenlecTB. MoJbHas JoJis
XUMHUYECKOTO 3JIeMEHTa B coeAuHeHuu. HaxoxxaeHue mnpocteifein (hopmysibl
BEIIECTBA IO MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OuU3nYECKUe U XUMUYECKUE SIBIICHUSI. XUMUYECKasl pEaKIUs U €€ MPU3HAKHU.
VYcnoBus NpoTEKaHUsl XUMHUUYECKUX PEAKIMil. 3aKOH COXPAHEHHSI MAacChl BEILIECTB.
ATtomHO-MOJeKyisipHas Teopusi. JKuszHb U nestenbHocTh M.B. JloMoOHOCOBa.



XyUMHYECKUE ypaBHEHUS. TUIIBI XUMHUECKUX pPEeaKUi (COEIUHEHMS, PA3JIOKEHNUS,
3aMelneHus, 00MeHa). PacueTsl mo XUMUYECKUM ypaBHEHUSIM.

OKCIIEpUMEHTAIbHOE M3Yy4Y€HUE BEIIECTB U SBJICHUN. 3HAKOMCTBO C
XUMHUYECKON TOCYJ0M, C TpaBuiamMu paOOThl B JabopaTOpuu U MNpUEMaMU
oOpaiieHusi c J1abopaTopHbIM  OOOpyjaoBaHueM. M3ydyeHue U omnucaHue
bu3NYecKuX CBOWCTB 0Opa3IlOB HEOPTaHMYECKHX BEIIECTB — METAUIOB U
HeMeTauioB. HaOmionenune ¢usndeckux (MUIaBICHWE BOCKA, TasHHE JIbJA,
pacThpaHue caxapa B CTYINKEe, KUIEHUE U KOHACHCAIUS BOJABI) U XUMHUUYECKUX
(ropeHue cBeuH, MPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJEHCTBUE COJbI WIIU
MeJla C COJISTHOM KHCJIOTOM) sBieHUH. O3HakoMJIeHHE C oOpas3liaMHd BEIIECTB
KoauyectBoM | wmonbs. HaOmiomenuwe W omucaHue TPHU3HAKOB IMPOTEKAHUS
XUMHUUYECKUX peaKkuil (pa3yioKeHHE caxapa, B3aMMOJICMCTBUE CEPHOM KHUCIOTHI C
xjopugoM Oapusi, TOAydyeHHEe U pazioxkeHue ruapokcuaa wmenu () mpwu
HarpeBaHWM, B3aUMOJICUCTBUE keje3a ¢ pacTBopoMm coiu menu (l1). M3yduenue
CIOCOOOB  pazfiesieHus cMmeced (C  TOMOIBI0  MarHurta, (uiIbTpoBaHUE,
BhITIAPUBAHUE, TUCTWIUIALINS, XpoMaTorpadusi), TPOBEICHUE OUYNCTKH TTOBAPEHHOU
conu. Habmronenne v omuicaHUE OIBITOB, WLUTFOCTPUPYIONIUX 3aKOH COXPaHEHUS
MacChl.

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

[IpencraBnenuss o ra3zax. Bo3myx — cMech razoB. CocTaB BO3ayxa. 3aKOH
ABoraapo. Monspablii  00bEM Ta30B. OTHOCHUTENIBHAS TUIOTHOCTH Ta30B.
OmnpeneneHrne OTHOCUTENIbHON MOJIEKYJISIPHOM MacChl ra3000pa3HOro BEUIECTBA 110
U3BECTHOM OTHOCHUTENBHOM MIOTHOCTH. OOBbEMHBIE OTHOILIEHUS Ta30B MpU
XUMHUUYECKUX PEaKLIHIX.

Kucinopon — snemMeHT M mpocToe BemecTBo. HaxokaeHue kuciiopoga B
npupoe, puzndeckne 1 XUMHIECKHE CBOWCTBA (PEaKIMy TOPEHUS M OKHUCIICHUS).
[Iponecchl okucnenus B xkuBoM mnpupone. Okcuasl. IIpuMmenenue xwuciopona.
CriocoObl MoMy4YeHus: KUCI0poia B 1a00OpaTOprU U IPOMBIIIEHHOCTH. [loHsiTHE O
karamu3arope. KpyroBopor kuciopoga B mnpupone. O30H — amtoTponHas
Moaudukamus Kuciaopoga. O30HOBBIM CIOW, €ro 3HAaYeHWE IS OKUBBIX
opranu3MmoB. Pazpymienue 030HOBOTO CIIosl.

TemnoBoit 3hdekT XUMHUUECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- W JHJO0TEepMUUYEcKue peakuuu. TommmBo. Mcnonp30BaHue yrisi U ME€TaHa B
KauecTBE TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstrue o mapaukoBoM s dexre.

Bomopon — anemeHT M mpocroe BemecTBo. HaxokIeHue Bogopona B
npupoae, (U3MYECKUEe ¢ XUMHUYECKHME CBOICTBA, MPUMEHEHHE, CIOCOObI
nonyuyeHus. [IoHsTue o kucinorax u coysix. Mcnonp30oBaHue BOJOPOJIa B KAYECTBE
TOIJIUBA.



Bonma. ®usnueckne cporcrtBa BoAbl. Boma kak pactBopurenb. PacTBOpEIL.
HacelllieHHble M HEHACHIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
@daxTophl, BIUSAIONIFE HAa PACTBOPUMOCTh TBEPIBIX M Ta3000pa3HBIX BEIIECTB.
CriocoObl BbIpaXeHHs] KOHLIEHTPAlMU PACTBOPOB: MAaccoBasi JI0Jis paCTBOPEHHOTO
BEILIECTBA, MOJIIpHAs KOHILIEHTpanus. Poiib pacTBOPOB B MNpUPOAE U B JKHU3HU
YyeJoBeKa.

Xumudeckne cBoiictBa Bonbl. [loHsatue 00 ocHoBanusix. Ilonsartue 00
MHIUKaTopax. KpyroBopoT BoAbl B NPUPOJE. 3arpsA3HEHHUE IPUPOIHBIX BOJ.
OxpaHa 1 OYHUCTKA IPUPOJHBIX BOJ.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHUJIOB:  cojieoOpasytonue  (OCHOBHBIC, KHUCIOTHBIC, aMQpOTEepHbIE) U
HecosieoOpazyomue. MexayHapoaHas HOMEHKIATypa OKCHAOB. TpHBHAIbHBIC
Ha3BaHHs OKCHIOB. PU3NUECKHE U XapAKTEPHbIE XMMHUUYECKHUE CBOMCTBA OKCHJIOB
(B3auMOJEHCTBUE C BOAOW, C KUCIOTAMH U OCHOBAHUSIMU, C APYTUMH OKCHJIAMH).
[lonyuyeHne OKCHUIOB.

[ToHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KUCJIOPOACOEPIKAIIUX KUCIOTaX.
Kucnoter. Kmaccudukanuss xucnor. MexayHaponHas HOMEHKIATypa U
TpUBHAJIbHBIE Ha3BaHUsA KHUCIOT. PU3NYECKHE U XUMHUYECKHE CBOMCTBA KHUCIOT
(B3aUMOJIEHCTBHE C METAJJIAMH, C OKCUJIAMU METAJIOB, OCHOBAHUSAMHU U COJISIMH).
Psan axktuBHoctn metamioB H.H. bekerosa. Ilomyuyenune kucnor. Kuciotsr B
pUPO/Jie, MPUMEHEHUE BAKHEUIIINX KUCTIOT.

OcHoBanus. Knaccudukanuss OCHOBaHHWI: WIENOYM W HEPACTBOPUMBIE
OCHOBaHHMs. MexyHapoaHasi HOMEHKIIaTypa OCHOBaHUM. TpHUBUaIbHbIE HA3BaHUS
ocHoBanuil. Illenoun, ux cBoiicTBa (B3aMMOJEHCTBHE C KUCIOTHBIMH OKCHJIAMH,
KHCIIOTAMU U COJISIMH) M CHOCOOBI moiydeHus. HepacTBopumbie OCHOBaHWUSI, WX
CBOICTBa (B3aMMOJICHCTBUE C KUCIOTAMH) U CIIOCOOBI oNTyueHusi. AMGOTEPHOCTb.
[lonarue o6 amM@oOTepHBIX TUIPOKCHIAX (HA TpUMEpPe TUAPOKCHIOB IMHKA U
QIIOMUHUS): XUMHYECKUE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTAMU U IICIIOYaAMH)
U TIOJTyYEHHE.

Conu  (cpemHue, KuUCIble, OCHOBHBIE, JBOHHBIE). MexayHapoIHas
HOMEHKJIATypa coied. TpuBnanbHble Ha3BaHus coser. Duszndeckue u
XapakTepHbIE XMMHUYECKHE CBOMCTBA Ha NpuUMeEpe cpeaHux couseil. [lomyueHwue
COJIEH.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUM.

DKCIepUMEHTAIbHOE U3YYEHUE BEIIECTB U SIBJIICHUIA:

KOJIMYECTBEHHOE OTPEIEIICHUE COAEPKAaHUS KUCIOPOAa B BO3AYXE;

NoJIy4eHHue, COOMpaHue, paclio3HaBaHUe U U3yYeHHE CBOMCTB KUCIOPO/Ia;

HaOMIOZICHUEe B3aMMOJECHCTBUSA BEIIECTB C KHUCJIOPOAOM U  YCIOBUH
BO3HUKHOBEHUS U MPEKPAIICHUSI TOPECHHUS;



03HAKOMJIEHHE ¢ 00pa3liaMy OKCUIOB U OMIHCAHHUE UX CBOMCTB;

nojiyueHue, coOupaHHe, pacro3HaBaHHE M HW3YYEHHE CBOWCTB BOJOPOAA
(ropenue);

B3auMo/ieiicTBrE Bofopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTEH  pacTBOPEHHUS BEIIECTB C  Pa3jIM4YHON
pPacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MaCCOBOM J0JIEH PaCTBOPEHHOTO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OMNPEIEICHHOW MOJIIPHOW KOHUEHTpALHEH
PacTBOPEHHOIO BEILIECTBA;

B3aUMOJIEUCTBHUE BOJIbI C METAJJIAMU (HATPUEM U KAJIBLILEM);

ONpeeIeHUE paCTBOPOB KUCIOT U LHIENOYEN C MOMOIIBIO HHAUKATOPOB;

UCCIeI0BaHNEe 00pa3I[0B HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

u3yueHue BzaumojiecTBusa okcuaa meau (1) ¢ pactBopom cepHOI KUCIIOTHI,
KHMCJIOT ¢ METAJJIAMH, PEAKLIMN HEUTpaIn3aluu;

NOJIy4YEHUE HEpPaCTBOPUMBIX OCHOBAHHWI, BBITECHEHHME OJHOIO MeTajia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMO/JICHCTBUE TUAPOKCUA [IUHKA C pACTBOPAMH KHUCIIOT U IENOYEH;

pELIEHHE DHKCHEPUMEHTANBHBIX 3afad 1o TeMme «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHECHUIN.

Iepuoanuyecknit 3akoH u Ilepuoamyeckass cucremMa XHUMHYECKHX
jemeHTOB /I. U. MenaeseeBa

CrpoeHnne aToMoB. XuMHuecKas CBI3b. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE
peaKuuu.

[lepBrie mOMBITKM KiaccH(UKAMK XUMUYECKUX 3JeMeHTOB. [loHsTHE O
rpynmax (CeMencTBax) CXOAHBIX 3JEMEHTOB: IIEJOYHBIX M IIEI0YHO3EMEIbHBIX
MeTajulax, rajoreHax, MHEPTHbIX (OJaropoJiHbIX) raszax. DJIEMEHTbl, KOTOpbIE
00pa3yroT aMQOoTepHbIE OKCUIBI U TUIPOKCHUJIBI.

[lepnonnueckun 3aKOH. OTkpeITHE [Iepnoanueckoro 3aKOHaA.
Ilepnognueckas cucremMa xumudeckux odnementoB JI. UW.  Menneneesa.
KopoTtkonepuoanas u nauHHONEepuoAHass ¢opmbl Tabmumbl «llepuonnueckas
cuctema xumuieckux snemeHnToB JI. 1. MenaeneeBa». Ilepuoasl u rpynisl (A- u
b-rpymnmsr).

Crpoenne aromoB. CocTaB aTOMHBIX sjaep. M3oTombl. PagnoakTUBHOCTB.
ONEeKTPOHBL. DJEKTPOHHAs OpOuTaNnb. DHEPreTMYeCKWe YPOBHU U TMOAYPOBHHU
atoma: S-, p-, d-opOurtanmu. DJEKTPOHHBIC KOH(MUTYpAllMd U 3JIEKTPOHHO-
rpaduueckue Gopmysbl aToMoOB. DU3MUYECKHI CMBICI MOPSAKOBOrO HOMEpPA,
HOMEpA MepuoJia U rpymnsl djieMeHTa. CTpoeHue JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumuueckux 35meMeHToB [lepuoanueckoii cucremsl [. . Menaeneesa:



pacupeiesieHHe 3JIEKTPOHOB [0 HSHEPreTHYECKUM YpPOBHSIM, MOAYPOBHSIM U
opoutansam. Gusnueckuii cMpicn [leproanueckoro 3akoHa.

3aKOHOMEPHOCTM HW3MEHEHUS paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO TpyINIaM M MEPHOJAM.
M3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHUN XMMHUYECKUX DJIIEMEHTOB B
Nepuojax M rpymnmnax. XapakKTEepUCTHKAa XHWMHYECKOTO 3JIEMEHTa IO €ro
nosnoxkenuto B [lepuoanueckoi cucreme /1. 1. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB U Pa3BUTUsS Haykh W mnpaktuku. [l. M. MeHneneeB — y4yeHbIM U
IpaKIaHUH.

ONEeKTPOOTPULATENBHOCTh XUMUYECKHX JJIEMEHTOB. XHMHYECKasi CBA3b.
Buabl XxumMu4eckoil CBA3M: KOBAJEHTHAas MOJSpHas CBA3b, KOBAJEHTHAs
HEMoJISIpHAs CBS3b, MOHHAs CBsI3b. MexaHu3Mbl 00pa30BaHMsI KOBAJICHTHOW U
MOHHOW CBSI3U. DJIEKTPOHHBIE M CTPYKTypHbIe (GopMysbl BelecTB. KaTuoHbl u
AHUOHBI.

Kpuctanmnnueckue u amopdubie BemecTBa. THIBI  KPUCTAUIMYECKUX
PELIETOK: MOHHAs, aTOMHAs1, MOJIEKYJISIPHAS U UX XapaKTEPUCTHKHU.

Crenenp oxucienus. OrnpeneneHue CTENEHEH OKHUCIEHHS aTOMOB B
OMHApHBIX  coeauHEHUAX.  OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIE  PEaKIHUU.
[Tpoueccbl OKHUCHEHHMST M BOCCTAHOBJIEHUS. OKUCIUTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHUI IPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIUN U
paccTaHoBKa B HUX KO3 (PHUITMEHTOB METOIOM 3JIEKTPOHHOTO OajaHca.

DKCIEPUMEHTAIBbHOE U3YUYEHNE BEIIECTB U SBJICHUM:

03HaKOMJIEHHE ¢ 00pa3liaMi METAJIJIOB U HEMETAJLJIOB;

MOJICJIMPOBAHUE CTPOEHUS MOJEKYJ IpU IOMOIIM PHUCYHKOB, MOJENEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIT;

MIPOBEJCHUE  OMNBITOB, WUIKOCTPUPYIOLIUX  IPUMEPBl  OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX peakiuil (TOpeHue, peakiuu pa3iokKeHUs, COSTMHEHUS ).

MexnpeaMeTHbie CBA3H

Peanmu3anus MeXnpeagMETHbIX CBA3€H NpU U3YYEHUM XUMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyUYHBIX
MOHSATUM, TAK Y IOHATUN, IPUHATHIX B OTAEJIBHBIX €CTECTBEHHBIX HAYKaX.

OO01mue ecTeCTBEHHO-HAayYHBIEC TTOHATHS: SIBJICHUE (MPOIecC), HayuHbIN (akT,
TUMOTE3a, TEOpHs, 3aKOH, aHaJIW3, CUHTE3, KiIaccU(UKAIMs, MEePUOTUYHOCTD,
HAOJI0/IEHUE, SKCTIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJIEIb.

®duzuka: sBIEHUS NPUPOAbI, (U3UYECKUE SIBICHHS, BEUIECTBO, TEJIO,
dbu3nueckue BEIMYMHBI, EAUHUIBI H3MEPEeHHs, O00BbEM, Macca, arperatHble
COCTOSIHME BEIIECTBA, AaTOM, OJIEKTPOH, MPOTOH, HEWUTPOH, HOH, MOJIEKYJIa,



CTPOCHHE Ta30B, KHUIKOCTEH U TBEPIBIX (KPUCTAIUIMYECKUX) TEI, AIEKTPUICCKHUIA
3apsiJi, KOJIMYECTBO TEIUIOTHI.

buonorus: ouocdepa, porocuHTe3, MPOILIECCH OOMEHA BEILIECTB.

[eorpadusi: armocdepa, rumpocdepa, MHHEpabl, TOPHbIE MOPOIBI,
TI0JIe3HBIE UCKOTIAeMBbI€, TOTLTUBO, BOJIHBIE PECYPCHI.

TexHonorust: TexHocdepa, TPOU3BOJICTBO, XUMUIESCKHE TEXHOJIOTUH, CHIPbE,
KOHCTPYKIIMOHHBIE MAaTEPUAIIBI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[ToBTOpeHune u yriyOneHue 3HAHUM OCHOBHBIX pa3lejoB Kypca 8 Kiacca.
Ctpoenue aromoB. CBoOWCTBA aTOMOB  XHMHYECKHX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE 51 Ka4E€CTBECHHBIC XapaKTEpUCTUKU (pamuyc,
AIEKTPOOTPHULIATEIBHOCTD, DHEPrus VMOHU3ALINN). [TocnenoBarenbHOCTH
3aMOJHEHUS AJIEKTPOHHBIX OpOUTajell aTOMOB Majblx mepuoaoB. OcobeHHOCTH
3alOJIHEHUs  DJEKTPOHHBIX  OpOuTajgeil  aToMOB  OOJBIIMX  MEPUOAOB.
[leprognyeckas cucremMa XMMHMYECKHUX DJIEMEHTOB B CBETE IPEACTABICHUNA O
ctpoeHnn artoma. CTemeHb OKHUCIEHUS M BAJICHTHOCTh. lIpencraBieHue o
NEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XUMHAYECKUX 3JIEMEHTOB
(3MEKTPOOTPULIATETBHOCTD, OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U THAPOKCUIOB) OT CTPOEHHUS aTOMa.

Crtpoenue BemecTBa. BemiectBa B TBEpAOM, KHIKOM U Ta3000pa3HOM
COCTOSHMHM. Buabpl XMMHYECKOW CBSI3M: HOHHAs, KOBAJEHTHAas (HENoJIApHasi,
noJisipHas); OOMEHHBIH U JIOHOPHO-AaKLENTOPHBIM MeXaHu3M 00pa30BaHUs
KOBAJICHTHOM CBSI3HU.

MexMoneKyJIsipHble B3aUMOJEHCTBUS (BOJOPOAHAS CBsA3b, CHIIbI BaH-aep-
Baanbca). Tunsl KpUCTaNIMYECKUX PELIETOK — aTOMHAs, HOHHAsA, METajlInyecKasi,
MOJIEKYJISIpHAsI — U OCOOEHHOCTH UX CTPOEHUs. 3aBHCUMOCTh CBOMCTB BEI[ECTBA OT
TUIA KPUCTAJUIMYECKOM PELIETKHU U BUAA XUMUYECKOU CBSI3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NIPOTEKAHHS  XUMHUYECKUX  pPEaKLHil.
Knaccudukanus XUMHUECKUX PEaKIM MO pa3luYHbIM MpHU3HaKaM (M0 4YHUCITy U
COCTaBy YYacTBYIOIIMX B pPEaKIUU BEIIECTB, MO TemioBoMy 3ddexty, 1o
U3MEHEHHUIO CTENEHEH OKHCIICHUS XUMHUYECKUX 3JIEMEHTOB, [0 00OpaTUMOCTH, MO
Y4aCTHIO KaTajau3aTropa, Mo arperaTHOMY COCTOSIHUIO pearupyromux BEIECTB).

DJIEMEHThl XHUMHUYECKOM TEPMOAMHAMHUKHA. OHEPreTHKa XUMHUYECKUX
peakuuii. TeruioBoit 3(pPexkT XUMHUECKONW pEakIuu. DK30- U IHAOTCPMUUYECKUE
peakuuy, TEPMOXMMHYECKHME YypaBHEHUs. 3akoH l'ecca M €ro cCiencTBus.
Beluncnennst o TEpMOXUMHUYECKUM YPAaBHEHUSIM.



[ToHsiTHE O CKOPOCTH XHMHMYECKON peakuuu. 3aKOH JEHCTBYIOIIMX Macc.
@daxTopbl, BAUSIOLIME HA CKOPOCTh XMMHUYECKOW pPEaKLMH. DHEPrus aKTUBALUU.
[Tonsitue o katanuze. ®epmeHTsl. UTHIHOUTOPBHI.

[ToHsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusax. [lonstue o
XUMH4YeCKOM paBHoBecuu, npuHmun Jle Illarense. VYcnoBus cmemeHus
XUMHYECKOTO paBHOBeCHA. PaKTOphI, BIMAIOIIKME HA COCTOSHUE XHUMHUYECKOIO
paBHOBecus. IIporHosupoBaHne  BO3MOXKHOCTHM  IIPOTEKAHHUS  XMMHUYECKHX
NpEeBpallleHU B Pa3IM4HbIX YCIOBUSAX HA OCHOBE MPEICTABICHUN 00 M3YYEHHBIX
AIIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOJUHAMHUKHU.

OKHUCANTENBHO-BOCCTAHOBUTEIIbHBIC peaKkuuu. OKkucauTenpHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX IJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCJICHMS. BakHple OKHMCIHMTENIM W BOccTaHOBUTENW. [lepmanranar kamus
(xapaktepuctuka). CocTaBieHHe ypaBHEHHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkiMii ¢ UCTIOIB30BAHUEM METOIA SJIEKTPOHHOTO OanaHca.

ONEeKTPOJIUTUYECKAsT IHUccouManusa. XHMHYECKHE pEeaklMu B pPacTBOpax.
Teopust >nEKTPOAUTHYECKON  naucconmanud. PacTBopeHue kak  (DU3HKO-
xumuyeckuid npouecc. [ToHaTre o rugpaTax U KpUCTALIOTUAPATAX. DIEKTPOIUTHI
U HEdNEKTponuThl. KaThoHbI, aHMOHBI. MexaHu3M JAUCCOLMAlMU BEUIECTB C
pa3IMYHBIM BHJIOM XHMMHUYECKOW CBsi3u. CuibHble U Cia0ble 3JEKTPOJIUTHI.
CrerneHnp aucconyanuy, KOHCTaHTa auccouuanuu. MloHHOe mpown3BeeHUe BOJBI.
Bonoponnslii noxasarenb. MHAMKATOPBIL. DJIEKTPOIUTHYECKAs IUCCOLMALUS
KHCJIOT, OCHOBAHHMU U COJICH.

Peakiun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa.
MonekynsipHble, IOJHbIE U COKPALLICHHBIE NOHHBIE YpaBHEHHS peakiuil. CBOMCTBA
KHUCJIOT, OCHOBAaHMW M COJIEHl B CBETE€ NPEICTABICHUN OO0 3IIEKTPOJIUTUUYECKON
nucconnanyu. KauecTBeHHbIE peakliuy Ha MOHBI.

['maponus coseit. MOHHBIE ypaBHEHUS TUAPOIM3a COJIEU. XapakTep Cpelbl B
BOJHBIX PaCTBOPAax COJIEH.

OKCIEPUMEHTAIBHOE HW3YYEHHE BEIIECTB M SIBICHUI: O3HAKOMJIEHHE C
MOJEISAMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHWYECKMX BEUIECTB — METAJUIOB U
HeMeTasuioB (TpaduTa U amMasa), CJI0KHBIX BEIIECTB (XJIOPHUIa HATPUS);

MCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTU XMMUYECKON PEAKIIUU OT BO3AECHCTBHUS
pa3InyHbIX (PaKTOPOB;

OTIBITHI, WITIOCTPUPYIOIIHE 00PaTUMOCTh XUMUYECKUX PEaKIUi;

VCCIICOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IIPoILECCa AUCCOLMALAU
KHUCJIOT, IIEI0YEH U COJICH;

MIPOBEJCHNUE OINBITOB, WIIOCTPUPYIOIINX MPU3HAKH MPOTEKAHUS pPEAKLIMA
HOHHOTO 0OMeHa (00pa3oBaHKE OCajiKa, BhIJACICHHUE Ta3a, 00pa30BaHUE BOJIbI);



MPUMEHEHUE WHIUKATOPOB (JTaKMyca, MeTHIopaHka u (heHondTaaenHa) ajs
ONpEeJEIEHUS XapaKTepa Cpeibl B paCTBOPAx KUCIOT, OCHOBAHUM U COJIEH;

MPOBEJECHUE  OMNBITOB, WUIIOCTPUPYIOUIUX  IPUMEPhl  OKUCIUTEIbHO-
BOCCTAaHOBUTEIBHBIX peakiuil (TOpeHue, peakiuu pa3iokKeHUs, COSTUHEHNUS );

pacrno3HaBaHUE HEOPraHUYECKHX BEUIECTB C IOMOIIbIO KayeCTBEHHBIX
pPEaKlNil Ha UOHBI;

pelleHrne HKCOEPUMEHTANbHbIX 3a7ady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTENbHBIE peakuun», «luapomus conei», «INEeKTPOIUTHUYECKas
JUCCOLIHAITIS.

HemeTtanibl U MX coeIMHEHUSA

OOmast xapaktepuctuka HeMeTauioB. OCOOCHHOCTH CTPOCHHS aTOMOB
XUMHUUYECKUX DJIEMEHTOB, MPOCTBHIX BEIIECTB, awioTponus. OKUCAUTEIBHO-
BOCCTAHOBUTEJbHbIE CBOWCTBAa HemeTaioB. CpaBHUTENbHAs XapaKTEPUCTHKA
COEJIMHEHUI HEMETAJIJIOB.

OOmast xapakTtepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHbIe cTerneHn okucieHus. CTpoeHue um (U3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3auMOJeHCTBUE €  MeETaUlaMH, HEMeTajulaMH,  BOJOH,  IEJI0YaMH).
XnopoBogopoa. ConsiHass  KUCJIOTa, XHUMHYECKHE CBOWCTBA, IMOJIy4ECHHE,
IIpUMEHEHHUE. JlelicTBHE XJopa H XJOPOBOJOpPOAAa HAa OPraHW3M YEJOBEKa.
Baxuenmme xjmopuasl W MX HaxoxjaeHue B mpupone. llomsatue o
KHCIIOPOJICOIEPKAIIMUX KUCIOTaX XJIopa U UX COJIAX.

VVIA-rpynnbel. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE CTETICHU
okucineHusi. CTpoeHne u GU3NUECKUEe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOpOAa U
cephl. AJUIOTPOIHBIE MOJAU(PUKAINKA KUCIOPOJAa U CEephl. XUMHUYECKHE CBOMCTBA
ceprl (B3aUMOJICUCTBUE C HEMETAJNIAaMU, METAJJIAaMH, KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHOil kucinoramu). CepoBoIOpOI, CTpOeHHE, (QU3NYECKHE U
XUMUYECKHUE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTENIbHBbIE CBOWCTBA). OKCUABI
Cephbl KaK MPEACTABUTENIM KUCIOTHBIX OKCUAOB. CepHHCTasi KUCJIOTa U €€ COJIH.
Cepnass kucioTa, (QuU3NUECKHMe W XUMHUYECKHE CBOWCTBa (00mue Kak
MpEeACTaBUTENS Kiacca Kuciaor u crnenududeckue). Comu CepHON KHUCIOTHI.
XUMUYECKHUE PEAKIIUU, JIEKAIUE B OCHOBE MPOMBIILICHHOTO CI0cO0a MOTyYeHHUsI
cepHoOil KucnoThl. [IpencraBieHuss 0 XUMHUYECKOM MTPOU3BOJICTBE M CBSI3aHHBIX C
HuM npodeccusix. [Ipumenenune cepHoil KUCIOTHI M cynbdaToB. KadecTBeHHBIC
peaknuu Ha Ccynabhut-, cynbbua- u cyiabdar-annonsl. HaxoxxneHue cepel U ee
COCIMHEHUNW B NpuUpoAec. XHUMHUYECKOE 3arps3HEHUE OKPYXKAIOLIEW Cpezsl
COCUHEHUSIMU Cepbl (KUCIOTHBIE NOXKIU, 3arpsi3HEHUE BO31yXa), CIIOCOOBI €ro
peoTBPAICHUS.



Oobmas xapaktepucTtuka 3meMeHToB VA-rpynmnbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHCIICHUSI.

A3oT, pacmpocTpaHeHue B Mpupoje, PU3NYecKkne W XUMHYECKHE CBONCTBA
(B3aUMOJIEHCTBUE C METaJIaMH, BOJOPOAOM, KuciopoaoM). KpyrosopoT azora B
npupoge. AMMHAK, ero (u3MYecKue M XUMUYECKHE CBOMCTBa (OKHCIICHUE,
OCHOBHBIE CBOICTBa BOJHOTO pacTBOpa), NPUMEHEHHWE U TIOJyYeHUE B
JabopaTopud ¥ TPOMBINUICHHOCTH. WMOH aMMOHUS, JOHOPHO-aKIIETTOPHBINA
MeXaHu3M ero obOpazoBanus. Comu aMMOHUS, WX (PU3MUECKHE W XUMHYECKHE
CBOMCTBa (pa3ioKeHHWE W B3aUMOJICWCTBHE CO WIeJ0YaMH), IPUMEHEHHUE.
KauecTBeHHast peaknus Ha woHbl aMMoHus. Oxcunbl azora (I, 11, 11, 1V, V).
A3zoTtucrtas kuciaota. A30THasi KUCIIOTa, €€ ModyueHne, GU3nIecKue U XUMUYECKHe
cBOMCTBa (00mME Kak TMPEACTABUTENs Kilacca KUCIOT W CHernudUuuecKue),
NpUMEHEHHE. XUMUYECKUE PEaKIUH, JIKAIINEe B OCHOBE TOJTYYEHHUS a30THOU
KHCIIOTBI B TIPOMBITINICHHOCTH. HUuTpaThl 1 HUTpUTHI. KadecTBEHHBIC peakIuu Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arps3HCHHE OKPYKAIOMEH Cpesbl
COCIMHECHMSIMU a30Ta (KHUCIOTHBIC JOXKIW, 3arps3HEHUE BO3/yXa, IOYBHI U
BOJIOEMOB).

®docdop, amrorpornHeie wmoaubukanuu ¢dochopa (0enbld M KpaCHBIHA
dbocdop), puznueckue U XMMHUYECKHUE CBOMCTBa (B3aMMOJICMCTBHE C METaJlJIaMU,
KHCIIOPOJIOM, TaJIOTeHaMU, KOHIICHTPUPOBAHHBIMH a30THOW U CEPHOU KUCIIOTAMH).
Oxcunpr pochopa (Ill, V), dochopnas kucnora, ¢uznueckne U XUMHUICCKUE
cBolcTBa, nosnyueHue. KayectBennas peakuust Ha Gocdar-uonsl. [Ipencrapnenus
o ranoreangax docdopa (I, V).

[lonatTne 0  MUHEpalNbHBIX  yAoOpeHusx. A30THble, dochopHbIe,
KOMIUIEKCHBIE y/oOpeHus. XHUMHUECKOEe 3arps3HeHHe OKpY>Kalollehd Cpe/sl
coeMHEeHUIMU a30Ta u pocdopa.

O6mas xapakrtepuctuka 3iaeMeHTOB |VA-rpynmel. OcoOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUSI.

VYrnepon, amnorponnsie Mmogudukanuu (rpadut, anMas, gysuiepeH, rpadeH,
HAaHOTPYOKHM), (U3MYECKHEe W XWMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB
(B3aMMOJIEHCTBHE C METa/NIaMH, HEMETa/UIaMH, KOHIICHTPUPOBAHHBIMH a30THOU U
cepHoii kucioramu). [lonsitue 06 aapcopobumu. KpyroBopot yriepoja B npupoJie.
Oxcujipl yriepoja, ux GU3n4eckue U XMMUYECKUE CBOMCTBA, JEHCTBUE HA KUBbIE
OpraHU3MBbl, MOJyYeHUE U MPUMEHEHUE. JKOJOTUYECKUE MPOOIeMbl aTMOChEPHI,
cBsi3aHHble ¢ okcuaoM yriepoga (V). VYronbHas kuciota W €€ COJIM, HX
bu3nueckue U XMMUYECKHUE CBOMCTBA, MOJy4dyeHUE U mnpuMeHenue. KapOoHarsl,
TUAPOKApOOHAThI, MX cBoicTBa. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.



[lepBoHaYaIbHBIC TOHATHS 00 OPTAHUYECKUX BENMIECTBAX KAK O COCAMHEHUSIX
yTaepoia: yIriIeBOMOPOAbl (METaH, 3TaH, STUJICH, AIleTUJICH), STAHOJ, TIUIEPHH,
yKcycHasi kucioTa. [IpupoaHbie HCTOYHUKA YTIAEBOAOPOIOB (Yroib, MPUPOIHBINA
ra3, HepTh), MPOAYKTHI UX IMEePepadOTKU, UX POJb B OBITY U MPOMBIILICHHOCTH.
[ToHsiTue 0 OMOJOTMYECKHU Ba)KHBIX OPraHMYECKUX BEIIECTBaX — KUpax, Oelkax,
yraeBojax — W WX POJIM B JKW3HM dYeloBeKa. EIMHCTBO OpraHWYecKUx u
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢usnyeckue M XUMUYECKHE CBOMCTBa (B3aUMOJECUCTBHUE C
MeTallaMH, KUCJIOPOJIOM, YIJIepOAOM, rajoreHaMu), MOJy4YeHUe U MPUMEHEHUE.
Ponb kpemuus B mpupoje u texuuke. Oxcua kpemaus (1V), kpemHueBasi Kucjora,
CUJIMKATHI: (PU3WYECKHe W XMMHUYECKHE CBOWCTBA, TOJYYCHHE W NPUMCHCHHE B
OBITY W TMPOMBINIICHHOCTH. BakHeWIIne CTpOUTENbHBIC MaTEpHAbl: KEPAMHUKA,
CTEKJIO, IIEMEHT, 0eToH, *kee300eToH. [Ipobiembl 6€30MmMacHOr0 MCIOIb30BaHUs
CTPOUTETBHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HH.

Bop. Ocobennoctu crpoenus aroma. OO1iue npeAcTaBieHUuss 0 PU3NIECKUX
Y XMMHUYECKUX CBOMCTBax. bopHas kucnora.

DKCHepUMEHTAIbHOE N3YUYCHHUE BEIICCTB U SIBJICHUI:

03HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJIHBIX XJIOPUAOB (TaJIOT€HUIOB);

MIPOBEJICHUE ONBITOB, OTPAKAOIIMUX (U3MUYECKUE U XMMHYECKHE CBOMCTBA
TaJIOTEHOB M UX COCTMHCHHI;

V3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MPOBE/ICHHE KAaU€CTBEHHBIX PEaKIUi Ha XJIOPHUI-, OpOMUI- U MOAUA-UOHBI U
HaO0JI0ICHUE MPU3HAKOB UX MPOTEKAHUS;

03HaKOMJIEHHE ¢ 00pa3liaMH CEephl U €€ MPUPOJHBIX COSTUHEHHH;

HaOMrofeHNe  mpolecca  OOyriaWMBaHWMS —~ caxapa o JACHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOU KUCIIOTBHI,

U3yYeHUE XUMHUYECKUX CBOWCTB pa30aBICHHON CEPHOU KUCIIOTHI,

MPOBEICHHE KAaYeCTBEHHBIX peakuuid Ha CylbPua-, CylbPuT- U cyibdar-
MOHBI U HAOTIOICHHUE MPU3HAKOB UX MPOTEKAHMUS,

O3HaKOMJICHHE ¢ (U3NYECKMMHU CBOWCTBaMHU a3ora, (ochopa u wux
COCTMHEHM, 00pa3aMu a30THHIX U (HOCHOPHBIX YI0OpEHNUI;

NoJIyueHue, coOHMpaHue, paclo3HABaHUE M HU3YYEHUE CBOMCTB aMMMaKa,
M3y4YEeHUE CBOMCTB COJIE aMMOHWUS,

MIPOBE/ICHNE KaYECTBCHHBIX PEaKIWii HA MOH aMMOHHUS, HUTPUT-, HUTPAT- U
dbocdar-noHBI U U3YUCHUE MPU3HAKOB WX MPOTEKAHMUS;

U3y4YeHUE B3aUMOJICUCTBUS KOHLIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJIbIO,
CBOUCTB (hocHOpPHOI KUCIOTHI U €€ COJICH;



03HAKOMJICHHE C MOJEIIIMH KPUCTAJUTMUYECKUX PEIIeTOK aiMasa, rpadura u
dbynnepeHa, ¢ mpoueccoM aAcopOIMU PaCTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM
YIJIEM U YCTPOMCTBOM NPOTHUBOIasa;

NoJIyueHue, coOupaHue, paclio3HaBaHUE U U3YYEHUE CBOMCTB YTJIEKHUCIIOTrO
rasa;

MIPOBEICHNE KAYEeCTBEHHBIX pEAKIMi Ha KapOOHAT- W CUJIUKAT-UOHBI W
M3y4YEHHE NPU3HAKOB UX MPOTEKAHUS,

U3y4YeHHUE B3aMMHBIX IIPEeBpallleHuil KapOOHATOB U TUAPOKAPOOHATOB;

O3HAaKOMJIEHWE C oOpasllaMu MNPUPOAHBIX KapOOHATOB U CHJIMKATOB, C
IPOAYKIMENH CUITMKATHON IPOMBIIIEHHOCTH;

pelIeHre SKCIIEPUMEHTANIBHBIX 3a/1a4 1o TeMe «BaxkHelilne HeMeTauibl U UX
COEUHEHUS.

MeTtasjibl M X COeTUHEHUS

O6mue cBoiictBa MeTtaioB. OOmas XapakTEPUCTHKA XUMHUYECKUX
AJIEMEHTOB — METAJVIOB Ha OCHOBAHMM MX ToJyioxeHus B [lepuonnueckoit cucreme
xumuueckux anemeHToB . . MenneneeBa u ctpoeHust atroMoB. Metaiuibl A- u b-
rpynn. CTpoeHue MPOCThIX BEHIECTB — METANIOB. MeTtaiuyeckasi CBs3b U
MeTaJlTHYecKasi KpUcTa/lInuecKas pelieTka (MpUMUTHBHAS KyOoudeckas, 00bEMHO-
LHEHTPUPOBAHHAS KyOuueckas, IpaHelleHTPUPOBaHHAs KyOuyeckas,
reKCcaroHaJibHasl TUIOTHOYTIAKOBaHHAs). 3aBHCHUMOCTh (PU3UYECKHX CBOWCTB
METAJJIOB OT CTPOEHUSA KPUCTAIUIOB. ODJIEKTPOXMMHYECKUW Ppsi HANPSKEHUN
MeTaiioB. OOIIMe XUMHUECKHE CBOMCTBA MeTaiuioB. O0Iue crnocoObl MOJIyYeHUs
METAJIJIOB, METAJUTYPTHs. DJIEKTPOJIU3 PACILUIAaBOB U PACTBOPOB COJIEH KaK OJUH U3
crioco00oB TosydeHus: MeTaioB. [IoHsSTHE O KOppO3WHM METaJIOB, OCHOBHBIC
CrocoOBl 3amuThl UX OT Kopposuw. CruiaBel (CTajib, YyTyH, AIOPATIOMUHUH,
Oponza). [IpumeHeHne METAIUTOB U CIUTABOB B OBITY W MPOMBIIIIJIEHHOCTH.

Memannst A-2pynn

[lenounble MeTalIbl: MOJ0XKeHue B lleproguyeckoit cucTeMe XUMHUYECKHUX
anemeHToB . . MenpaeneeBa, CTpoeHHE MX aTOMOB, HaXOXJICHUE B IPUPOJE.
du3nyecKue U XMMUYECKUE CBOMCTBA (HAa MpUMEpE HATPUS U Kajus), HOJIyYeHUE.
OKcuapl ¥ TUAPOKCHUIBI HATPpUS U Kanus. [I[puMeHeHne meaouYHbIX METANIOB U X
COEIMHEHUN. brosiorndeckas poJib HaTpUS U KAJIUA.

[[lenoyHo3eMeNbHbBIE METAJIbI  MarHuii W KajdblMi: TMOJOXXEHUE B
[leprognueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaXO0XJIeHHUE B mipupojie. Du3znyeckue 1 XMuMUYECKUE CBOMCTBA MAarHus
U Kanblus. Baxseilline coequHeHUs Kajblusg M MarHusi (OKCHUJ, THUAPOKCHI,
COJIM), CBOWCTBa, NMpuMeHeHue. JKeCcTKOCTh BOJIbI U CHOCOOBI €€ YCTpaHEHUS.
KpyroBopoTt kaibliys B IpUpo/ie.



AmoMuHMIL: osiokeHue B [leproanyeckoil cucteMe XUMHYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoMa, HaxoKAeHUE B Ipupone. Pusmyeckue u
XMMHYECKHE CBOICTBa amoMuHUsA. AMGOTEpHBIE CBOICTBA OKCHIA U THAPOKCHUAA
anmoMuHUsL. [IpMeHeHne adtOMUHUS U €T0 CILIaBOB.

Memannwut b-2pynn

OOmast xapakTepucTuka MeTauioB b-rpynn  (mOoOOYHBIX MOATPYIN):
nonoxxkenne B llepuonnueckon cucreme xumuuyeckux anemeHtoB [J[. WM.
MenneneeBa, 0COOEHHOCTH CTPOEHUS aTOMOB. fIBJIEHHE «IIPOBaJIay JJIEKTPOHA Ha
IpUMeEpe CTPOEHUSI aTOMOB XpOMa, Mei, cepedpa. BaneHTHbIE COCTOSIHUS aTOMOB
d->7IeMEHTOB, CTENEHW OKHCJICHUS aTOMOB B COCIMHEHHSX. 3aBHCHMOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUJOB M TMAPOKCHIOB METAUIOB OT 3HAYEHUS
CTENIEHU OKHCIICHHS DJIEMEHTA B COCIMHEHHH (HA MPUMEPE COCAMHEHUN XpOMa).
ITepBoHayabHbIE IPEACTABIECHUS O KOMIUIEKCHBIX COSMHEHMSX.

Menb u cepedpo: CTpoeHHE aTOMOB, CTENEHHU OKuCieHusa. OOuue KpaTkue
npejacTaBieHuss O (U3MYECKUX W XUMHUYECKMX CBOMCTBAaX IMPOCTHIX BEIIECTB
(B3auMOJIEHCTBUE C KUCIOTAMHU-OKHCIUTEIAMU), 00 UX OKCHJAX, THIPOKCHIAX U
coJisix, uX npuMeHeHuu. Ilpencrasienus o6 aMMUadHBIX KOMIUIEKCax cepedpa u
Menu. KauecTBeHHBIE peakiiuy Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToMa, CTENEHb OKUCIIEHUS. XapaKTepUCTHKA PU3NUECKUX U
XUMHUYECKHUX CBOMCTB, MPUMEHEHHE, aM(POTEpHbIE CBOICTBA OKCHUJIA U TUAPOKCUIA.
KauecTBeHHbIE peakMy HA KATHOHBI LIMHKA.

Xene3o: crpoeHue aroma, CTElEHU OKHUcieHus. HaxoxxaeHue B mpupofe.
dusnueckre 1 XMMUYECKHE CBOMCTBA )KeJe3a, IpUMEHeHHe. bruonornueckas posb
xenesza. Oxcunpl, ruapokcuabl u conu keneza (1) u xeneza (Ill), ux cocras,
CBOWCTBAa M TmojdydeHue. KaduecTBeHHbIE peaklMM Ha KaTHOHBI xkene3a (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl keses3a. [I[pou3BOACTBO YyryHa U CTalH.
DKojorudeckue npoOaeMsl, CBI3aHHbIE C METAILTYPIrHUECKUMHU ITPOU3BOICTBAMM.

DKCEpUMEHTAIbHOE U3YyUEHHUE BEILIECTB U SIBICHUN:

O3HAaKOMJICHHE C o00pa3llaMl METauIoB U CIUIaBOB, HMX (HU3HUUECKUMU
CBOMCTBAMU;

MOJEIUPOBAHNE METAIINYECKOU KPUCTATUIMYECKON PELIETKH;

U3y4YE€HHUE B3aUMOJICHCTBUS METAJIOB C BOJOH, C pacTBOpaMU COJIEH U
KHCJIOT, UCCIIEI0OBAHUE IMPOLIECCOB JJIEKTPOIM3a pacTBopoB xyopuaa meau (I1) u
MOJINJ1a KIS, KOPPO3HH METAILJIOB;

U3ydeHrne OCOOEHHOCTEW B3aMMOJEWUCTBUS OKCHIOB KalblUsl U HATPUS C
BOJIOM, MX TUJIPOKCUJIOB — C OKcUI0M yriepoaa (1V) u kucioramu;

U3y4EHUE CBOICTB KapOOHATOB U T'MAPOKapOOHATOB KaJIbLUs, )KECTKON BOJIbI;

U3yYEHHE IPOLECCOB IOJYYEHHUS! THJIPOKCHIIOB IXKEJle3d, UX XHMUYECKUX
CBOMCTB;



M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIMI Ha UOHBI (MarHus,
KaJIbIIUSl, aIFOMUHUS, IMHKA, kene3a (2+) u xene3a (3+), meau (2-+);

HAOJIOICHUE W OMMCAaHUE OKPAIIMBAHUS IJIAMEHW MOHAMU HATPUSA, KaIHs U
KLU,

uccienoBaHne aM(pOTEepHBIX CBOMCTB THAPOKCHAA ATIOMUHHUS, THAPOKCUIA
xpoMma (I11) u rugpokcuaa nuHKa;

pEIICHUE 3KCIIEPUMEHTAIBHBIX 3aJ1ad N0 TeMe «BaxHeumme mMeTtaiuibl U ux
COEIUHEHUS.

XuUMHA 4 OKPYKaKWIIas cpeaa

BemecrBa 1 Marepuanbsl B IIOBCEAHEBHOM JKM3HU 4YeOBEKa. Bakneuine
BEI[ECTBA W MaTepualbl, 00JaCcTH WX MPUMEHEHHS. be3omacHoe HCIoIb30BaHME
BCIECTB M XMMUYECKHX peaknuii B ObiTy. llepBas momomp mpu XUMHYECKHX
0’KOTax M OTPABJICHUSX.

HoBble MaTepualibl U TEXHOJIOTUU. [ [pUHIUIIBI «3€TIEHON XUMHUW.

OCHOBBI 3KOJIOTMYECKOH TPaMOTHOCTH. XHUMHUS M 370pOBbE. 3HAUCHHE
M3YYaeMbIX XUMHUYECKUX DJIEMEHTOB U WX COEAUMHEHUH i1 (HYHKIIMOHUPOBAHUS
opranu3Ma uenoBeka. [lonsitue o 310poBoM 00pase )KU3HH.

XHUMHUYECKOE 3arpsi3HEHUE OKPYXaloleh cpeibl. DKOJOTUYECKHE TPOOIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMU YTJIEPOIA, a30Ta, CEPBI, TAKEIBIX METaOB. [loHsATHE
o [IJIK. Posib XMHM B pEIIEHUHN IKOJIOTUYECKUX MPOOIEM.

OKCIIEpUMEHTAIbHOE HM3Y4Y€HUE BEIIECTB W SBJICHUN: O3HAKOMIIEHHE C
oOpasiaMu MatepuayoB (CTEKJIO, CIUIABbl METAJUIOB, MOJUMEPHBIE MaTepUAIIbI),
ONPENCIICHUE KHUCIOTHOCTH TNPUPOJHBIX BOJ, MOJEIMPOBAHUE IMpoLEecca
00pa3oBaHMs KUCIOTHOTO JOXK/IS, U3YUEHHUE €ro BO3JECHCTBUS HA MaTepUaIIbI.

IloBTOpeHne u 00001IeHNMe 3HAHUI OCHOBHBIX pa3eioB KypcoB 8-9
KJIaCCOB

[lepnonnueckuii 3akoH U [lepuoanueckas cucteMa XUMHYECKUX JIIEMEHTOB B
CBETE MPEJCTABICHUI O CTPOEHHUS aTOMa. 3AKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XAMHUYECKUX DJIEMEHTOB U UX COCIMHEHUN B IIEPUOJIAX U IPYyNIIAX.

CtpoeHne BelecTBa B TBEPIOM, KHUIAKOM U Ta3000pa3HOM COCTOSIHUH. BHibI
XUMHUYECKON CBSA3U. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALIAYECKOM
PELIETKU U BUJIa XUMHUYECKOM CBSA3U.

Knaccudukanmsa XUMHUECKMX pPEAKUUMid MO Pa3IUYHbIM  [PU3HAKAM.
[IporHo3upoBanre BO3MOKHOCTH NPOTEKAHUS XUMHYECKHX IPEBPALICHUN B
Pa3IMYHBIX YCJIOBHUSX HA OCHOBE IMPEACTABICHUNA XUMHUYECKOW KUHETHKHA U
TEPMOJUHAMUKH.

XUMHYECKHUE peakluu B pacTtBopax. ['maponu3s coner. Peakiun oxkucieHus-
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



CBoiicTBa KHCIIOT, OCHOBaHMHW U COJEH B CBETE MPEJCTAaBICHUU 00
IEKTPOIUTUIECKON  JAUCCONMAIIMK W OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIusix.

Mescnpeomemnmnbnie ceasu

Peanuzamuss MexXnpeaMeTHBIX CBA3€H MpuU U3y4eHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHSTUH, TaK ¥ TIOHSITHH, MPUHATHIX B OTACIIBHBIX €CTECTBEHHBIX HAYKaX.

OO61ue ecTeCTBEHHO-HAayYHBIC TTOHATHS: SIBJICHUE (TPOIeCC), HAyuYHbIN (akT,
rUIoTe3a, TEOpHs, 3aKOH, aHalIW3, CHHTE3, KiaccuUKalus, NEPUOJUYHOCTD,
HaOJI0ICHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJENb, TEXHOJOTHS,
MaTepHaIbl.

®du3nka: BEMIECTBO, TENO, (U3MUECKUE BEIMYMHBI, C€IWHUIBI H3MEPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOThI, aTOMbl M MOJIEKYJIbI, arperaTHble COCTOSIHUE
BEIIIECTBA, CTPOEHUE Ta30B, XUAKOCTEH U TBEpAbIX (KPUCTAJUIMUECKUX) Tell,
KpUCTAJUTMUECKasl PpeIIeTKa, SJEKTPOH, SIpO aroMa, MPOTOH, HEUTPOH, HOH,
HYKJIUJI, U30TOTBI, KBAHTHI, PAJMOAKTUBHOCTh, ainb(da-, 0eTa- 1 raMmma-u3aydeHue,
IEKTPUUECKUH 3apsi/i, MPOBOAHUKHU, TIOTYTPOBOAHUKHU, TUDICKTPUKH, COTHESUHBIN
CTIEKTp, PA3I0KEHHUE OCJIOTO CBETA B CIICKTD.

buomnorus: sxocucrema, ouocdepa, GoTocHHTE3, MPOIIECCHI 0OMEHA BEIIECTB,
MUHEpaIbHBIC YIOOpPEHUs, MHKPOIJIEMEHThI, MAaKpPOIJIEMEHTHI, MHUTATEIbHBIC
BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHHEpanbl, TOPHbBIE MOPOJBI,
M0JIE3HBIE HUCKOTIaeMble, TOIIMBO, BOJAHBIE PECYPCHI, IJIAHETa 3eMJIA.

TexHomnorus: CTPOUTEIbHBIE  TEXHOJIOTMHM,  CEJIbCKOXO3iCTBEHHbBIC
TEXHOJIOTUH, TEXHOJIOTUU IJIICKTPOHHON MTPOMBITTUICHHOCTH, HAHOTEXHOJIOTHH.



TUTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMGBI T10 XUMHUH
HA VPOBHE OCHOBHOTI'O OBIIETO OBPA3OBAHUS (YIJTYBJIEHHBIN
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJbTaTbl OCBOEHHUS MPOTPAMMbI OCHOBHOTO OOIIEro
0o0pa3oBaHMsl JOCTUTAIOTCS B XO0J€ OOy4YeHUS! XUMHH B €JUHCTBE Yy4eOHOU u
BOCIHUTATEIbHON IEATEIHLHOCTH 00pa30BaTeIbHON OPraHMu3alud B COOTBETCTBUU C
TPAAUIUOHHBIMU POCCUUCKUMU COIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU
HEHHOCTSIMU, TPHUHATHIMM B OOIIECTBE MpaBWUIaMHd M HOPMaMM IOBEICHUSA U
CIIOCOOCTBYIOT TMpOIECCaM  CaMOIO3HAHUS, CAMOPa3BUTHS W  COLMAIM3alUU
00ydJaronmxcsi.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJICTBOBATBbCSI CHCTEMOW IO3UTHUBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIbITa AEATEIbHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) mnaTpUOTHYECKOT0 BOCIIMTAHMS:

IPOSIBJICHHE IIEHHOCTHOI'O OTHOIIEHHS K OTE€YECTBEHHOMY KYJBTYPHOMY,
HAay4YHOMY M MCTOPHUYECKOMY HACIIEUI0, MOHUMAHHWE 3HAYECHHUS] XWMHYECKOU
HAyKW U TEXHOJIOTMH B >KM3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTUU YKOHOMUKHU
Poccun u cBOEro permoxa;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHHE O COLMAIBHBIX HOpPMax M MpaBUIAX MEXIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTHUBE, MPOSIBICHUE KOMMYHHMKATUBHON KYJbTYphl B
Pa3HOO0Opa3HOW COBMECTHOM JESITEIbHOCTH;

CTpPEMJICHHE K B3aUMOTIOHMMAaHHUIO ¥ B3aMMOIIOMOIIM B Mpolecce y4eOHOU u
BHEYUYEOHOU ACSITENbHOCTH;

TOTOBHOCTh OLICHMBAaTh CBOE NMOBEJAEHUE WU IMOCTYIKH CBOMX TOBAPUULIEH C
NO3ULMHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUN
IIOCTYNKOB;

3) bopmupoBaHus IEHHOCTH HAYYHOI'0 MTO3HAHMS:

MHUPOBO33PEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOIUMbIE AJIs
MIOHMMAHMS CYIIIHOCTH HAyYHOW KapTHUHBI MUPA;

OCO3HaHME LIEHHOCTH HAYYHOr'O MO3HAHMS ISl Pa3BUTHUSA KaXKJIOTO 4YeJIOBEKa
U MPOU3BOJUTENBHBIX CHJI 00IIECTBA B 1IEJIOM, POJIM U MECTa HAYKU «XUMHS» B
CUCTEME HAy4YHBIX IPEJACTABICHUNA O 3aKOHOMEPHOCTSAX Pa3BUTHS PUPOIBL,
B3aMMOCBS351X YEJIOBEKA C IPUPOJHOM M TEXHOJIOTMYECKOU CPENOM;

Mo3HaBaTelibHas MOTHBALUS W HWHTEpPEC K OOY4YeHHI0, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOpa3BUTHI0O U CaMOOOpa30BaHUIO, K UCCIEN0BATEIbCKON



JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOpY HaIpaBJi€HHs M YPOBHS JajbHEHIIEro
oOy4eHus;

4) BOCIUTAHUS KYJbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKA Ha 3J0POBBIA 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUNA U
HENPUATHE BPEIHBIX TPUBBIYCK (YIOTPEOICHHS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHSI),
HEOOXOAMMOCTH COOJNIO/IEHUS TIpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMHU BEIIECTBAMH B YUEOHBIX U )KM3HEHHBIX CUTYaIUsX;

5) Tpy10BOI0 BOCIIMTAHMSI:

dbopMHpoBaHUE IIEHHOCTHOT'O OTHOIIEHUS K TPYIOBOH IEATEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeNIOBEKa U K MCCIEA0BATEIbCKON NESTEIbHOCTH KaK
BBICOKO BOCTPEOOBAHHOI B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K MpodeccusiM, CBA3aHHBIM C XMMHEH, B TOM 4HCIE K
npodeccusiMm HaydHOU cepbl, OCO3HAHUE BO3MOKHOCTH CaMOpeaIn3alid B 3TOU
chepe;

6) ’K0J10rH4ecKOro BOCIIMTAHHUSA:

OCO3HaHHE HEOOXOJUMOCTH OTHOIICHUS K MPUPOJIE KaK HCTOUHUKY JKU3HHU HA
3emuiie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHS 3KOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IUIAHUPOBAHMUSI TOCTYIKOB M OIEHKM MX BO3MOXHBIX TOCIEACTBUNA Jis
OKpY)Karollel Cpeabl; OCO3HAHUE TJ00ATbHOIO XapakTepa 3KOJOTHYECKUX
npo0ieM U MyTell UX pEelIeHUs; CIOCOOHOCTh MPUMEHSTh 3HAHMS, MOJIydaeMble
IpU U3YYECHUU XUMUH, JJIsl PEHICHUs 3a/lay, CBSI3aHHBIX C OKPY’KaIOIIEW Cpeliou;
AKTUBHOE HEINPUATUE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH CpEIc;
OCO3HaHHE CBOEH POJIM KaK rpaKIaHUHA M MOTPEOUTENS B YCIOBHUIX B3aUMOCBSI3U
IIPUPOJHON, TEXHOJOTMYECKOM M COLMAIBHOW Cpelx; TOTOBHOCTh K YYacTHIO B
MPaKTUYECKOMN AESTEIIbHOCTH HKOJIOTHYECKO HAPaBICHHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pPe3yNbTaThl OOYYArOIIUXCS, OCBOMBIIMX MPOTPaMMy IO
XUMHUHU OCHOBHOT'O 00IIIeT0 00pa30BaHusl, BKIIIOYAIOT:

YCBOCHUE MEKIUCIUILTMHAPHBIX (MEXIPEIMETHBIX) TTOHITHH, OTPasKAFOIIINX
MaTepuaJbHOe €IMHCTBO MHpa M TIpOIlecC IMO3HaHUsA (BEUIECTBO, CBOMCTBO,
DHEprus, SBICHUE, HAYYHBIH (HaKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOPHUS,
HaOII0/IeHUE, U3MEPEHNUE, UCCIIEIOBAHUE, SKCTICPUMEHT U IPYTHE);

OBJIQJICHUE YHHUBEPCATHLHBIMU YYEOHBIMU NEUCTBHUSAMHU (IIO3HABATEIHLHBIMH,
KOMMYHUKATHUBHBIMH,  PETYJISTUBHBIMU),  BAXHBIMH  JUII  TIOBBIIICHUSA
3 PEKTUBHOCTH OCBOCHHS COJACpKaHUS y4eOHOro mnpeaMera, (GpopMHUpOBaHUS



KOMIIETEHIIMM, @  TakK€  MPOEKTHO-UCCIEIOBATEIBCKON  JESATEIbHOCTU
oOyJaronuxcst B Kypce XUMUH;

CIIOCOOHOCThH MX HCIOJIb30BaTh B yueOHOM, MO3HABATEIHHOW M COLIMATIBHON
IIPaKTHUKE.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJoruyeckue 1eicTBUA:

YMEHUSI WCMOJIB30BaTh NPHEMBI JIOTHUYECKOTO MBINUIEHUS TPU OCBOCHUU
3HAHWI: PACKPHIBATH CMBICI XUMUYECKUX TOHATHH (BBIICTATh WX CYIIECTBECHHBIC
MPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JIPYTMMU MOHATHSIMHU); aHAIU3UPOBATD,
CpaBHMBATh, 000011aTh, BBIOUpPATh OCHOBAaHMUS JUI KjilacCU(UKaMM U
CHUCTEMAaTH3aIM XUMUYECKHX BEIIECTB M XUMHUYCCKHX PEaKIUii, yCTaHABIUBAThH
MPUYUHHO-CJICICTBEHHBIE CBA3M MEXKIYy OOBEKTaMH W3Y4YEHUS, CTPOUTH
JIOTUYECKUE PpaCCYXIeHUS (MHIYKTUBHBIC, JICAyKTUBHBIC, [0 AHAJIOTHH);
npejyiaraTh KpUTEPUM U BBISBISATH OOIHME 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B
M3y4aeMbIX MPOIeccax W SBJICHUSX; MPOBOJIUTH BHIBOJLI U 3aKIIOUCHUS;, YMEHUS
IMPUMCHSATh B TIPOIIECCE MO3HAHMS IMOHATHS (TPEIMETHBIC M METalpeJIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH, UCIIOJIb3YEMbIE B XUMUH, TTPE0oOPa30BHIBATH
MOJICJIbHBIE MPEACTABICHUS — XUMUYSCKHH 3HAK (CHMBOJI 3JIEMEHTA), XUMUYECKast
dbopmyra U ypaBHECHHE XHMHUYECKOW PEAKIIMU — NPH PEIIeHUH Y4eOHBIX 3a7ad; C
y4eTOM OTHUX MOJCIBHBIX TIPEJICTABIICHUA XapaKTepU30BaTh HM3ydacMbIC
XUMHYECKHE BEIIeCTBA U XUMHUUECKUE PEAKITUH.

ba3oBbie wuccienoBarejbCcKue JAeHMCTBUA (METOAbI HAYYHOIO0 IMO3HAHUSA
BeIlleCTB M sIBJICHUI1):

YMEHUsI TIPUMEHATh METOJbl HAyYHOTO IIO3HAHUS BEIIECTB W SIBJICHHN Ha
OMIUPUYECKOM U TEOPETUYECKOM YPOBHSIX B YYeOHOW ITO3HABATEIILHOW U
MIPOCKTHO-UCCIIEA0BATEIIbCKON IEATETLHOCTH;

YMEHUSI HCTOJIH30BaTh TOCTABJICHHBIC BOMPOCHI B KA4e€CTBE WHCTPYMEHTA
MO3HAHUS M CAMOCTOSITENIbHO CTaBUTh BOMIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISIBISATH
u GopMyIupoBaTh MPOOJIEMY, OMNPENENATh 1eJb W 3aJayd, COOTBETCTBYIOIIWE
pEIIeHHIO TPOOJIEMBI; TIPEAJIaraTh OMKUCATEILHYIO M OOBSICHUTEIBHYIO THUIIOTE3Y
U OCYIIECTBJISITH €€ TPOBEPKY; YMEHHS MPOBOAUTH HU3MEPEHHS HEOOXOIUMBIX
napamMeTpoOB, BBIYKMCICHUS, MOJCIUPOBAaHUE, HAOMIOMCHUS W OKCIECPUMEHTBI
(peampHBIE W MBICJCHHBIC), CAMOCTOSTEIBLHO TPOTHO3UPOBATH PE3YNBTATHI,
dbopmynupoBaTh 0000IIEHUS W BBIBOABI MO PE3yjibTaTaM IPOBEIAECHHOIO OIbITA,
HCCIICIOBAHMS, COCTABIATh OTYET O MPOACIaHHOM padoTe;

Pabora ¢ unopmanmeii:

YMEHHUSI OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX WH(POpMAIMU (HAYYHO-

MONyJISIpHAsl JIUTeparypa XHMHUYECKOTO COJIEp)KaHMs, CIPaBOYHbIE TMOCOOUS,



pecypchl HTEepHETa); aHAMTM3UPOBaTh HHPOPMAITHIO M KPUTHYECKU OICHUBATH €€
JIOCTOBEPHOCTh M HEMPOTHUBOPEUYMBOCTh, OTOMpaTh H HHTEPIPETHPOBATH
uH(OpMAITUIO, 3HAYMMYIO IS PEIICHUS Y4eOHOW 3ajauyd; YMEHHS MPUMEHSTH
pasIUYHbIE METOABl M (OPMYyIUPOBATh 3alpoOChl TPU TOWCKE M OTOOpE
uHpOpMaIlii, HEOOXOIMMOU Ui BBHITIOTHEHHs] y4eOHBIX 3a/ad; HCIOJIb30BaTh
WH()OPMAITMOHHO KOMMYHHKATUBHBIC TEXHOJOTHM U Pa3IMYHBIC TIOUCKOBBIC
CHUCTEMBI; CaMOCTOSTEIHLHO BBIOMpATh ONTUMAIbHYIO (OpMy MpeacTaBICHUS
uHpopmanuu (cxeMbl, TpaduKu, JUarpamMMbl, TaOJHUIbI, PUCYHKH W JpYyrue
GbopMBbI); YMEHHUS HCIOJIb30BaTh HAyYHBIA SI3bIK B KA4ECTBE CPENICTBA PabOTHI C
XUMHUYECKON HWH(poOpMaruend; NpUMEHATh MEXIpeaMeTHble (puznueckue
MaTEMaTUYECKHUE) 3HAKW U CHUMBOJIBI, (DOPMYIBI, a0OpeBUATYphl, HOMEHKIJIATYDY,
UCIIOJIb30BaTh U MPEeoOpa3oBBIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEJCTBA
HaTJISTHOCTH.

KoMMmyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1eiCTBHA:

1) ymenus oOiieHus (MMCbMEHHOW M YCTHOM KOMMYHUKAITUN):

MIPEICTABIIATh TOJYYCHHBIC PE3YyJIbTaThl TMO3HABATEIHLHON IEATEIHHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IMyOJIMYHO BBICTyNaTh C MPE3CHTAIUCH
pEe3ylbTaTOB BBIMOJIHEHUS XWMHUYECKOTO JKCIIEPUMEHTa (HMCCIEI0BATENbCKOM
Ja00paTOPHON UM MPAKTUUECKON paboThl, y4EOHOTO MPOEKTA); B X0JI€ AUAIOra U
(MJIM) TUCKYCCUU 3a7]aBaTh BOMPOCHI O 00CYK/1aeMOM TeMe U BbICKA3bIBaTh UJIEH,
(bopMyIMpPOBaTh CBOM MPEIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS TPEITI0KEHHON
3a/1a4yi.

2) yMeHHs yueOHOTr0 COTpyAHUYECTBA (IPYNIOBas KOMMYHUKAITUSA):

y4acTBOBaTh B TIPYNMOBBIX (opMax palOOThl: IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThI, OMPEACNATh CBOIO POJIb, PACTIPEACISITh 3aJau4d MEXKIY
YICHAMH TPYIIbI; BBIIOJHITHE CBOIO YacTh pPabOThI, KOOPJAWHUPOBATH CBOU
JEUCTBUS C ACUCTBUSMH JPYTUX UICHOB KOMAaHIbI, ONPEACIATh KPUTEPHUH TIO
OIICHKE KauyeCTBa BBHINOJHEHHOM palOThI; pellaTh BO3HHUKAIOIIUE MPOOJEMBbI Ha
OCHOBE ydYeTa OOIIMX HWHTEPECOB U COTJACOBaHUS MO3UIMN, Y4aCTBOBAaTh B
oOcyxaeHnr, OOMEHe MHEHHMSIMH, «MO3TOBOM IITypMe» U Apyrux ¢dopmax
B3aUMOJICHUCTBUA.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

OBnazieHWe YHUBEpPCATbHBIMU YUYEOHBIMH PETYJISTUBHBIMU JEHCTBUAMHU
BKJIIOYAET Pa3BUTHE CAMOOPTaHU3AIMH, CAMOKOHTPOJS, CAMOKOPPEKLHH, B TOM
YucJe:



YMEHUSI PelIaTh y4eOHBIE W HCCIEAOBATEIbCKUE 3aadd: CaMOCTOSITEIIEHO
BBEIOMPATH CIIOCO0 penieHus] yaeOHO# 3amaun (CpaBHUBATh HECKOJIBKO BapUAHTOB
perieHusi, BbIOWpaTh HaubOoJee TMOAXOMSIMMA C YY4ETOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTEPHEB), TUIAHUPOBATH CBOIO PabOTy MpH pEelICeHUH YIeOHOH Min
UCCIICIOBAaTENIbCKOM  3a7laud; Ha  OCHOBE  TOJNYyYEHHBIX  PE3yJbTaTOB
dbopmynupoBaTh 0000IIEHNUST M BBIBOJBI, MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE
MPOIIECCOB; aHAJIM3UPOBATh PE3yJbTAThl: COOTHOCUTH CBOHM JICHCTBUSL C
IUTAHUPYEMBIMH  pe3yJIbTaTaMU, OCYIIECTBISITh CAMOKOHTPOJb JIEATEIHHOCTH;
KOPPEKTUPOBATH CBOIO JACSITEILHOCTh HA OCHOBE CaMOaHaJIN3a M CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yabTaThl OCBOCHHUS MPOTPAMMBI MO XUMHH OCHOBHOTO
obmero oOpa3oBaHus HA YIUIYOJICHHOM YPOBHE MMEIOT OOIIEe COAEPKATEITHHOE
AIpO C TPEIMETHBIMU pe3yJabTaTaMH 0a30BOTO YPOBHS, COTJIACOBAHBI MEXIY
co00i, 4TO TO3BOJIIET PEaTM30BBIBATH YIIyOJCHHOE HM3ydyeHHE KaK B paMKax
OTIIENBHBIX KJIACCOB, TaK W B paMKax peald3alid WHAWBHIYaJTbHBIX
o0pa3oBaTeNIbHbIX TPAEKTOPHIA, B TOM UKCJIE MUCIOJIb3Ysl CETEBOE B3aUMOJCHCTBHE
opranmzanuu. [lo 3aBepiieHnH peanu3aluy MPOTrpamMMbl YIIIyOJIEHHOTO YpPOBHS
oOydaromuyecss CMOTYT JeTallbHee OCBOUTH MaTepHal, OBIAJCTh PACIIMPEHHBIM
KPYTOoM MOHSATHI U METOJIOB, peliaTh 3a/1a4 00Jiee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpenMeTHBIE pe3ynbTaThl BKJIIOYAIOT: OCBOCHUE OOYYAIOIIMMUCS HAYYHBIX
3HaHUW, YMEHUM U CIOCOOOB JeMCTBHi, crnenuuueckux isi MpeIMETHOU
oOnmactT «XUMHUSA»;, OCHOBBI HAYYHOT'O MBIILICHUS; BUIbl JEATEIBHOCTH TIO
MOJyYEHHUI0O HOBOTO 3HAHWs, €ro WHTEPIpEeTallH, MpeoOpa3oBaHUI0 U
NPUMEHCHUI0O B pa3IUYHBIX YYEOHBIX W pPEaTbHBIX >KU3HCHHBIX YCIOBHUSX;
o0ecreynBarOT BO3MOXKHOCTh YCHEIIHOTO OOydYeHHs Ha CIEIYIOIIEM YPOBHE
oOpasoBaHHs.

K xoHumy oOyueHuss ¢ 8 kaacce y oOyuwarwmierocs OyayT copMHUpOBaHbBI
CIeNyIONe TPEAMETHBIE pe3ybTaThl HM3YyUYCHUS XUMHUH Ha YIIIYOJICHHBIM
YPOBHE:

PacKpbhIBaThb CMBICI OCHOBHBIX XHUMHYECKHUX TIOHSTHW: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, METalyl, HEMETAJUI, aJUIOTPOIHS, MHPOCTOE BELIECTBO,
CJIOKHO€ BEUIECTBO, CMeCh (OJHOpPOAHAsE U HEOJHOPOJHAs), BaJEHTHOCTb,
OTHOCHUTEJIbHAsI aTOMHAsi U MOJICKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIDHAsE Macca, MaccoBas JOJISI XUMHYECKOrO JJIEMEHTA B COCIUHCHUHU,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TIJIOTHOCTh Ta30B, OKCUJI, KUCIIOTA, OCHOBAHHUE,
coyib, amM(pOTEpHBIA OKCHZA, aM(OTEPHBIM THAPOKCUI, XUMHUYECKas PEaKIlus,



KJaccu(puKanus peakuii: peakiuu COCTMHECHUS, PEaKIIUU PA3NIOKECHUS, PEaKIIUN
3aMElIeHUs, peakluu OOMEHa, PK30- U JHAOTEPMHUYECKHE pPEaKIMH; TEIIOBOU
ahdexT peakiuu; SAPO aTOMa, AIEKTPOHHBIN CIIOM aToMa, aTOMHAs OpOWTAalIb,
paauyc aTomMa, XMMUYECKasl CBS3b, MOJSIPHASI U HEMOJIApHAs KOBAJEHTHAsl CBS3b,
WOHHasi CBSI3b, HOH, KAaTHOH, AaHUOH, pacTBOpP, MaccoBas JOJii BEIECTBA
(mpolLieHTHas KOHIIEHTpAlUs) B pacTBOpPE, MOJISIpHAsE KOHIEHTpaIMs BEIECTBA B
pacTBoOpe; AIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCICHUS, OKHUCIUTEIH U
BOCCTaHOBUTEIH, OKHCIICHUE u BOCCTaHOBJICHHE, OKHUCJIUTEIbHO-
BOCCTAaHOBUTEJbHBIE PEAKLIUU, METO/1 SJIEKTPOHHOTO OajaHca;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKHX TMOHSATUH U
MPUMEHSITh 3TU OHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPAILICHUIA;

WCITOJI30BAaTh XUMUYECKYI0 CHMBOJIMKY JIJISI COCTaBIICHUS (OPMYJT BEIIECTB
Y YPAaBHCHUM XUMUYECKUX PEAKIUN;

OTpEeNEeNsATh BaJCHTHOCTh aTOMOB 3JEMEHTOB B OWHAPHBIX COEIUHEHUSX,
CTENEHb OKHCIICHUS DJIEMEHTOB B OWHAPHBIX COCAMHEHUSIX, MPUHAJJIC)KHOCTD
BEIIECTB K OMPECICHHOMY KJIACCy COCIMHEHUM 10 (hopMysiaM, BUIBI XUMHYECKOU
CBSI3U (KOBAJICHTHON M MOHHOI1) B HEOPTaHUYECKUX COCAMHEHUSX;

pPacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHS MAacCChl BEIECTB, MOCTOSHCTBA
cocraBa, [lepuommueckoro 3akona JI. M. MenaeneeBa, aTOMHO-MOJIEKYJIAPHOU
TEOpUH, 3aKOHAa ABOTaJIpO U €r0 CJIEACTBUN, MPEACTABICHUN O HAYYHBIX METOAAaX
MO3HAHUS, B TOM YHUCJE OHKCICPUMEHTAJIbHBIX M TEOPETUUECKUX METoAaxX
UCCJIEIOBAHMS BEIIECTB U U3yUYECHUS] XUMUYECKUX PEaKIIUii;

JEMOHCTPUPOBATh TMOHMMAHUE MEPUOJUYECKOW 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX NosioxkeHus B [lepuonnueckoit cucreme:

OTMHCHIBATh W XapaKTepu3oBaTh Tabnwunyto ¢dopmy Ilepumomnyueckoit
CHUCTEMbl XMMUYECKUX AJIEMEHTOB: pa3jinyaTh MOHATUS «TJlaBHas noarpynna (A-
rpymmna)» u «nodounas noarpynna (b-rpynma)», «Majbsie IEpUOAbI» U «OOJIbIINE
EPUOJIBIY;

COOTHOCUTH 0003HauYEHUs, KOTOpble uMeroTcss B Ttabnuie «llepuogmueckas
cucreMa xumuueckux odnaemeHtoB Jl. WM. MengeneeBay, ¢ 4MCIOBBIMH
XapaKkTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB W 3apsij
a1ipa, 00IIee YUCIIO0 AMEKTPOHOB U pacHpeIeIeHUE UX 0 3JIEKTPOHHBIM CIIOSIM);

OOBACHATH CBSI3b TOJIOKEHHsSI 3jemeHTa B I[lepumonuueckoit cucreme c¢
pacrpesieieHueM »JJIEKTPOHOB [0 3JHEPreTUYECKUM YPOBHSIM, MOAYPOBHSIM H
OopOuTaISIM aTOMOB TEPBBIX YETHIPEX TIEPHUOIOB;

KJacCUu(UIMPOBATh XMUMHYECKUE BJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIIy U COCTaBy YYACTBYIOIIUX B PEAKIIMU BEIIECTB, IO
TerioBoMy b Pexry);



XapaKTepu3oBaTh (ONMUCHIBATh) (PU3MYECKUE M XHMHYECKHE CBOWMCTBA
IPOCTBIX U CIOXHBIX BEIIECTB: KUCIOPO/Ia, BOJOPO/IA, BOJBI, OOIINE XUMHUUECKHE
CBOMCTBA OKCHJOB, KUCJIOT, OCHOBAHUW WM COJIEHM, F'€HETUYECKYI) CBS3b MEXKIY
HUMHU, MOATBEPKJasd MPUMEpPaMU MOJIEKYJISPHBIX YpaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIUI;

ONMCBIBATh POJIb KUCIOPOAA, BOJAOPOJA U BOABI B MIPUPOAHBIX MpPOLIECCAX, B
KUBBIX OpraHU3Max, UX NPUMEHEHUE B PA3IMYHBIX OTPACISIX MNPOMBIILIEHHOCTH,
BO3MOYKHOE MCMOJIb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBACHATH, U TPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
COCTaBa M CTPOCHMSI, BO3MOXKHOCTU MPOTEKAHUS XMMHUYECKHX IpEBpalICHUN B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYKCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYKO MaccChl BELIECTB,
MOJISIPHYIO MacCy CMECH, MOJBbHYIO JIOI0 XMMHYECKOTO 3JIEMEHTA B COCIMHEHUH,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa MO (popMmylie COEIUHEHUs, HAXOJUTh
npocTeinyio GopMyiTy BEIIECTBA [0 MACCOBBIM MJIM MOJBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIFO BEUIECTBA B PacTBOPE, MOJSIPHYIO KOHIIEHTPALMIO BEIIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI IO YPABHEHUSAM XUMUYECKON pEaKLUH;

IMPUMEHSTH OCHOBHBIE OINEPAllMU MBICIUTEIBHOU JEATEILHOCTH — aHau3 U
CUHTE3, CpaBHEHHUE, 0000IIEHUE, CUCTEMATU3AIINIO, KIACCU(UKALINIO, BbISIBICHHUE
IPUYUHHO-CJIEICTBEHHBIX CBSI3éM — JUII  M3yYEHHs CBOMCTB BEUIECTB U
XUMHUYECKUX PEaKUUi, eCTeCTBEHHO-HAyYHbIE METOJbI TO3HAHUS — HAOI0EHUE,
U3MEpEeHHUEe, MOJCIUPOBAHUE, IKCIEPUMEHT (peajbHbIii M MBICICHHBIN) — aJid
OCBOCHHMS Y4EOHOTO COJIEp>KaHMUS;

pacKpbIBaTh  CYIIHOCTh MPOIECCOB  OKHCIEHHUS W  BOCCTAaHOBJICHHS,
COCTaBJISITh YPAaBHEHHSI MPOCTBIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKUUN
(METOIOM 3JIEKTPOHHOTO OaiaHca);

YCTaHaBJIMBATh CBA3UM MEXKAY pEalbHO HaO0MI0AaeMbIMU XUMUYECKUMU
SBJICHUSIMU ¥ TIPOLIECCAMHU, MPOUCXOASAIIMMHU B MaKpO- U MUKPOMHUPE, OOBSICHATH
IPUYUHBI MHOTOOOpa3usl BEIECTB, COOTHOCUTh XUMUYECKUE 3HAHUS CO 3HAHUAMU
JIPYTUX YYEOHBIX MMPEIMETOB;

coOnrogarh mpaBwia Oe3omacHOM  paboTel B jaboparopud  OpH
UCIIOJIb30BAaHUM XUMHUYECKOH TOCYIbl M OOOpYyJOBaHUS, a TakkKe IpaBuiia
oOpalieHusi C BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMHU BBINOJHEHUS
71a00paTOPHBIX ONBITOB M MPAKTHUYECKUX DPAOOT MO MOJYYEHHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOAOPOJA U KUCIOPOAA), IPUTOTOBICHUIO PACTBOPOB C
OIPENICJIEHHONM  MAacCOBOW  JIOJIEM  PACTBOPEHHOIO  BEUIECTBA,  PEIICHUIO
SKCIIEPUMEHTANIbHBIX 3aady 10 TeMe «OCHOBHBIE KJIACChl HEOPraHMYECKUX
COCTUHCHUI;



JEeMOHCTPUPOBATh  BJIAJ€HHE OCHOBAMHU XHMHYECKOW T'PaMOTHOCTH,
BKJIFOUAIOLIEH yMeHHUs1 0€30IacHOro OOpalleHHs C BEIIeCTBAMHU, UCIOJIb3YEMBbIMU
B [TOBCETHEBHOM XKU3HU, a TAK)KE 3HAHUE TPABWII TIOBEACHUS B IETSIX COSPEKESHHUS
3JIOPOBBS M OKPY>KAIOIIEH CpeIbl.

K xoniy oOyuenus 6 9 knacce y obOydaromerocs OyayT chopMupoBaHbI
CJICAYIONINE TMPEIAMETHBIC pPE3yJabTaThl H3YYCHHUS XHUMHUU Ha YIIyOJCHHBIM
yYpPOBHE:

PACKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATUN: XUMUUYECKUNA HJIEMEHT,
aToM, MOJIEKYyJIa, HWOH, KaTHOH, aHHOH, OJJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas peakius, TeIoBoil r3p(exT peakunu, MoJb, MOJISPHBINA
00BEM, pacTBOp;

AIIEKTPOJIUTBI, HEIIEKTPOJIMUTBI, MIEKTPOJIUTHUYECKAST TUCCOLMALUS, PEAKLINU
MOHHOTO OOMEHa, THAPOJU3 cojiel, oOpaTUMble M HeoOpaTHUMbIE pPEeaKIHH,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIE  PEAKLIHUH, OKHUCIUTENb, BOCCTAHOBHTEIIb,
OKHCJIEHUE M BOCCTAHOBJIEHHE, JJIEKTPOJIU3, aIOTpOIus, aM(OTEPHOCTb,
XUMUYECKasd CBsA3b (KOBaJEHTHAs, MOHHAs, METAJUIMYECKasi), MEXKMOJIEKYIISIPHbIC
B3aMMOJICHCTBUSL (BOJAOpPOAHAsl CBA3b, CWibl BaH-nep-Baanbca), KoMIUIEKCHBIE
COEJIMHEHHUS, KPUCTAUTMYECKUE PEIICTKH (MpUMHUTHBHAs KyOuueckas, 0ObEMHO-
LEHTPUPOBAHHAS KyOuueckas, IrPaHEEHTPUPOBAHHAS KyOuyeckas,
reKCaroHajibHasi TUIOTHOYNAKOBAaHHAs), KOPPO3USl METAJUIOB, CIUIABBI; CKOPOCTH
XUMHUYECKON pEaKLMH, KaTajau3, XUMHYECKOE PaBHOBECHUE, AIIEMEHTBl XUMHUYECKON
TEPMOJUHAMUKHU KaK OJHOW M3 TEOPETUYECKUX OCHOB xumuu; [1/1K;

WUIKOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TOHATHA H
MPUMEHSTh 3TU OHATHUSA MPU ONMCAHUY BELIECTB U UX MPEBPALLICHUI;

UCIOJIb30BaTh XMMHUYECKYIO CUMBOJIHKY JJISi COCTaBIICHUSI (DOPMYI BEIIECTB
Y YPAaBHEHUMN XUMUYECKUX PEAKIIHM;

ONPENEIIATh BAJEHTHOCTh M CTENEHb OKUCIICHUS XUMHUYECKUX JJIEMEHTOB B
COEAMHEHHUSX Pa3JIMYHOrO COCTaBa, MPUHAIJIEHKHOCTh BEIMIECTB K ONPEIECICHHOMY
KJIACCy COEIMHEHMN 1Mo (opmysaM, BHUIBI XUMHYECKON CBs3M (KOBaJECHTHOM,
VWOHHOW, METAJUIMYECKOW) B HEOPraHMYECKUX COCIUHEHUAX, 3apsA] HOHA IO
XUMHUYECKON (opmyrie, XapakTep cpeibl B BOJIHBIX pacTBOpaX HEOPTaHUYECKUX
COEAMHEHUI, TUIl KPUCTAJUTMYECKON PENIETKH KOHKPETHOTO BELIECTBA;

packpsiBath cMbIica Ilepuommueckoro 3akona JI. M. Menneneea wu
JEMOHCTPUPOBATh €r0 TOHUMAHHUE:

ONMMCHIBATh U XapakTepus3oBaTh TaOimuuHyio Gopmy [lepuonmyeckoii
CHUCTEMbl XMMHMYECKUX OJJIEMEHTOB: pa3inyarh NOHATUA «A-rpynmay u «b-
rpynmna», «Majble MepUuoIbl» U «OOJIbIINE IEPUOIBDY;



OOBSCHATh CBsI3b TMOJOXKEHHS dneMeHTa B llepmomumyeckoit cucreme C
pacrpenesieHueM JJIEKTPOHOB [0 SHEPreTUYECKUM YPOBHSIM, MOJAYPOBHSIM H
OopOuTAISIM aTOMOB TIEPBBIX YETHIPEX TIEPUOIOB;

BBIAICNIATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB 3JIEMEHTOB M UX
COEIMHEHHUM (KHCIIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBONCTB
OKCHJIOB U THAPOKCHUOB) B Mpelesiax MajlblX MEPUOJOB M TIJIaBHBIX MOJTPYII C
Y4E€TOM CTPOCHHS UX aTOMOB;

PacKpbIBaTh CMBICI TEOPUH AIIEKTPOIUTHUECKON Arcconannu, 3akoHa ['ecca
U €ro CJeICTBHM, 3aKOHA IEUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH H3MEHEHUs
CKOPOCTH XMMHUYECKOM peaklMH, HampaBiI€HUS CMEIICHUS XUMHUYECKOIO
paBHOBECHS B 3aBUCUMOCTH OT PA3INYHBIX ()aKTOPOB;

KJIacCU(HUIMPOBATh XMUMHYECKUE DJIEMEHTHI, HEOPTaHWYECKHE BEIECTBA,
XUMHUYECKHE PEaKIMH (110 YUCIY U COCTaBy YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO
TEII0OBOoMY 3(QeKTy, Mo arperaTHOMY COCTOSIHHUIO PEAareHTOB, MO W3MEHEHUIO
CTENEHEH OKHCIICHHSI XUMHUYECKHUX DJIEMEHTOB, MO OOPAaTUMOCTH, MO YYaCTHIO
KaTajan3aropa);

XapaKTepu30BaTh (OMUCHIBATH) OOINME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB HEOPTaHWYECKUX COENMHEHHM, MOATBEpXKIas 3TO OMHCAHHE
OpUMEpPaMH  MOJIEKYJISIPHBIX U HOHHBIX  YPaBHEHUH  COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS: AIEKTPOJIUTUUECKON TUCCOUUAIIMU KUCIOT, IIET04ei
U COJIeil; MOJHBbIE M COKpAlllCHHbIE YPaBHEHUS pEaKIUid HOHHOTO OOMEHa;
peakuuii, MOATBEPKAAIONIMX CYIIECTBOBAHUE TEHETHUYECKOW CBSI3U MEXKIY
BEIIIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpblBaTh  CYIIHOCTh TMPOLECCOB THAPOIM3A COJIEM MOCPEACTBOM
COCTaBJICHHSI KPAaTKUX MOHHBIX U MOJICKYJISIPHBIX YPABHEHUM PEAKIUMA, CYITHOCTh
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUUid  MOCPEACTBOM  COCTaBIICHUSA
AIIEKTPOHHOT0 OajlaHca ATUX PeaKIii;

MPEACKA3bIBATh XapaKTeP CPe/bl B BOJHBIX PaCTBOpPAx COJIEH;

XapakTepu30BaTh (OMHUCHIBATh) (HU3MYECKUEe W XUMHUYECKHE CBONCTBA
MIPOCTHIX BEMIECTB (KUCIOPO/, 030H, TpaduT, aamas, KpeMHHi, 60p, a30T, dhocdop,
cepa, XJIOp, HATPUM, KaJIMK, MarHuM, KaJablLUH, aTfOMUHUN, )KEJIE30, MEb, LIUHK,
cepebpo) U 00pa30oBaHHBIX MMHU CJIOKHBIX BEIIECTB, B TOM YHUCJIE HMX BOJHBIX
pacTBOpPOB (aMMHakK, XJIOPOBOJIOPOMA, cepoBoaopos, okcuasl yriaepoma (I, 1V),
kpemuus (1V), azora (I, I, I, IV, V) u docdopa (lll, V), cepsr (IV, VI),
CepHHUCTasl, cepHas, a3oTHasg, (ocdopHas, yronbHas, KpPEeMHHUEBAs KUCIOTHI,
okcuabl U rugpokcusibl MetaioB |A—-IIA-rpynn, amomunus, meau (1), nuaka,
xenesa (1 u 11));



MOSICHATH COCTaB, OTHAEIBHBIE CMOCOOBI TOJYYECHHS] U CBOWCTBA CIIOKHBIX
BEIIECTB (KUCIOPOACOAEpkKAIINe KHUCIOTHI XJIOpa, a30THCTas, OOpHas, yKCyCHas
KHUCTIOTHI U MX coiu, ranorenuasl kpemuus (IV) u docdopa (Il u V), oxcun u
ruapokcu xpoma (I11), mepmanranar kanus;

OMUCHIBATh POJIb BAKHEUIIIUX U3y4a€MbIX BEIIECTB B IPUPOAHBIX MIPOLIECCAX,
BIIUSIHUC HA KUBBIE OPTaHU3MbI, IPUMEHEHHUE B PA3JIMYHBIX OTPACISX dYKOHOMHUKH,
WCITOJIb30BAHUE JJIS CO3/IaHUS COBPEMEHHBIX MAaTEPUAJIOB M TEXHOJIOTHIA,

MPOBOJIUTH PEAKIIMH, MOATBEPKAAONINE KAaY€CTBEHHBIM COCTaB Pa3IMYHBIX
BEIECTB, PACIO3HABATh OMBITHBIM IyTEM COJEpKalllMecs B BOJHBIX PacTBOpPAX
WOHBI: XJIOpUA-, OpOoMUI-, MOAUMI-, cyiabdar-, ¢docdar-, kapOoHAT-, CHUIUKAT-,
cynbpuT-, Ccynbpua-, HUTpAT- U HUTPUT-HUOHBI, TUIPOKCUA-HOHBI, KATHOHBI
aMMOHHUSI, MarHus, KajablUsl, aTlOMUHUS, *Keneza (2+) u xenesa (3+), meau (2+),
IUHKA;

OOBACHITH U MPOTHO3UPOBATH CBOMCTBA BaXKHEHIIMX M3y4ae€MbIX BEIIECTB B
3aBHCHMOCTH OT MX COCTaBa M CTPOCHHMsI, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXXHOCTh MPOTEKAHMSI XUMHUECKUX MPEBPAICHUN B PA3IAUHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPCHHBIX D3JIEMEHTOB XWMHUYECKOW KHHETHUKUA U
TEPMOJIUHAMUKY;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEUIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (opMyJie COSAUHEHHS, MACCOBYIO
JIOJII0 BEIIECTBA B PAcTBOPE, MOJIBHYIO JIOJII0 XHUMHYECKOTO »DJIEMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIICHTPAllUIO BEIIeCTBA B PAacTBOpPE, HAXOJUTh
npocTeinyo (popMyily BElecTBa 0 MAaCCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MPOBOJIUTH PACUETHI MO YPABHEHUSIM XMMUYECKUX PEAKIUN C YUYETOM HEIOCTaTKa
OJIHOTO M3 PEAreHTOB, MPAKTHYECKOTO BBIXOJIa MPOJYKTA, 3HAUCHUS TETIOBOTO
addexTa peakiuu, onpeaessiTh COCTaB CMECEH;

cobmoaaTe mpaBwia  Oe30omacHoW  paboTel B JlabopaTopuud  MpH
UCIIOJIb30BAaHUM XUMHUYECKOM TOCyIbl M OOOpyJOBaHUS, a TakkKe IpaBuiia
oOpamieHusi ¢ BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIMSIMH BBITIOJTHEHUS
7a00paTOPHBIX OIBITOB M MPAKTUYECKUX PaOOT MO TMOIYYCHUIO W COOHMPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMUaka M YIJIEKUCIOrOo Tas3a) M PEIICHUI0
HKCIIEPUMEHTAJIBHBIX 337a4 [0 TeMaM Kypca, TMPEeACTaBIsATh Pe3yibTaThl
AKCIIepUMEHTa B (hOpMe BBIBOJIOB, 10KA3aTENIbCTB, rpa)MKOB, TAOJIMI] U BHISBISATDH
IMIUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSATH OCHOBHBIE OIEPAIlMH MBICIUTEIBLHON MEATeTLHOCTH (aHAIU3 U
CUHTE3, CpaBHEHHE, O000OIIEHNEe, CHUCTEMATU3ALNIO, BBISBIECHUE MPUYHMHHO-
CJIEICTBEHHBIX CBS3€H) MPU U3YYEHUH CBOMCTB BEUIECTB U XUMHUUYECKUX PEaKLUM,
BJIAJI€Th €CTECTBEHHO-HAYYHBIMU METOJIaMU MO3HAHMS (HAOJI0/IEeHHEe, U3MEPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peaibHbII U MBICIICHHBIN);



OpUMEHSTh  MpaBuia  Oe3omacHOro  oOpamieHuss ¢ BellecTBamH,
UCIIOJIb3yEMbIMH B TIOBCEAHEBHON JKM3HM, NpaBWia IOBEAEHUS B LEIAX
cOepexeHHs] 37A0pPOBbsi M OKpY’Kalollel MPUPOJHON cpeabl, MOHHMMAaTh Bpen
(OmacHOCTh) BO3JEWUCTBUS Ha JKUBbIE OpPraHU3Mbl OINPEAEIECHHBIX BEUIECTB,
MOSICHATh Ha MPUMEPAX CIOCOObl YMEHBILICHUS U MPEAOTBPALLEHUS UX BPEIHOIO
BO3/ICICTBUS, 3HAUECHUE )KUPOB, OCJIKOB, YTIIECBOIOB JJI OpraHU3Ma YeJI0OBeKa;

UCIOJIb30BaTh MOJYYEHHBIE MpecTaBieHus O cdepax MpodecCHOHaTBLHON
NeSATEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMHU TEXHOJIOTUSMHU, KAK OCHOBY
JUIsl Ipo(pecCHOHaNbHON OpUEHTAlMU W JJII OCO3HAHHOI'O BBHIOOpAa XMMHUU Kak
npoQUIBHOrO MpeAMeTa MpU NPOJOJDKEHMHM OOy4YeHHsI Ha YPOBHE CpEIHEro
ob1mrero oopa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEAO0BATENBCKON AESATENbHOCTU
XUMUYECKOH M XUMHUKO-IKOJIOTHYECKON HAIMpaBIE€HHOCTH, MPUOOPECTH ONBIT
MPOBEICHUS YUEOHBIX MCCIIEA0OBAHMI B YCIOBUSIX 00pa30BaTeNIbHbIX OpraHU3allui,
a TaKXe opraHu3anuii (IEHTPOB) JOTOTHUTEIHHOTO 00pa30BaHUs JETEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
Kosaun4yecTBo 4acos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U (undposbie)
KouTtpoJsbHbie [MpakTHyeckne
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Pasznea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUSA
XuMusi — BaKHas 00J1aCTh
1.1 €CTECTBO3HAHMSI M IPAKTHIECKOM 2 2
NeSITeIbHOCTH YeJIOBEKa
BemiecTBa 1 XuMu4eckue
1.2 25 1 2
peakiuumn
Hroro no pazueny 27
Pa3nen 2. BaskHelilmme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB
Bo3nyx. [Tonstue o razax.
2.1 13 1 1
Kucnopona. Oxcupl
Bonopoa. Ilonsitue o kucnorax u
2.2 7 1
COJISIX
Boga. PactBopsl. [Tousitue 06
2.3 P 10 1 1
OCHOBAaHUAX
OCHOBHBIE KJIaCChI
2.4 . 12 1 1
HEOPraHUYECKUX COECTUHEHUM
Hroro no pazgeny 42

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuognyeckas cucrema xummnueckux 3jeMeHToB JI. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsi3b. OKNCJIANTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUI




[Tepuonnueckuii 3aKOH 1
[Tepuonuueckas cucrema

3.1 11
XUMHUYECKHX dj1eMeHToB 1. 1.
MenpeneeBa. CtpoeHue aTroma
XHUMHU4YECKas CBS3b.
3.2 OKUCIUTEIBHO- 6
BOCCTAHOBUTEIIBHBIE PEAKITUN
Hroro no pasgeny 17
PesepBHOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 87

[NPOT'PAMME




9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoTsI padoThbI pecypen
Pasznea 1. BemecTBo M XuMH4ecKasi peakius
11 [ToBTrOopenue u yriybiaeHue 3HaHUH O 4
' BCIIIECTBE
12 OcHoBHbIE SaKOHOMePHOCTI/I MPOTEKaHUs 11 1 1
XUMHUYECKHUX PEaKIIHiA
13 DNEKTPOIUTHYECKAs TUCCOLUAIIHUS. 7 1 5
' XUMHYECKHE peakllui B pacTBOpax
Hroro no pazneny 22
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
51 OO01m1ast XxapaKTepUCTHUKA XUMHUECKUX 6 1
' aneMeHToB VIIA-rpynnesl. ["anorensr
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 7
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 anemeHToB VA-Tpynnsl. A3zot, hpochop u ux 7 1
COEIMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
24 anemeHToB |VA-rpynmel. Yriepona u 11 1 2
KpEMHUU, UX coequHeHus. bop
Hroro mo pazneny 31




Pa3gen 3. MeTajabl M HX COeIMHEHUA

3.1 OO01Ire CBOMCTBA METAILIOB 10
3.2 Baxwueiimme MeTamibl U ©X COCTUHEHUS 11 2
Hroro no pazueny 21
Pa3nen 4. Xumus u okpy:kapmasi cpeaa
41 BemecTBa 1 MaTtepuabl B )KU3HU YeJIOBEKA. 5
' OCHOBBI YKOJIOTUYECKON TPAMOTHOCTH
Hroro no pazmeny 5
Pa3znen 5. O600menne 3HaHmit
51 [ToBTOpEeHME M 0000IIIEHNE 3HAHHI 5 5
' OCHOBHBIX Pa3ziesioB KypcoB 8—9 kiaccoB
Hroro no pazgeny 2
PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 83 11







IHOYPOYHOE INIVTAHUPOBAHUE

8 KVIACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne Jara nudpoBbIe
Tema ypoxka Kontpoabnbie IIpakTuueckue op
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
IIpenmer xumun. Pojir XUMHUHU B )KU3HU
1 pes 1 https://educont.ru/
yeJI0BeKa
2 Metoapl MO3HAHUS B XUMHU 1 https://educont.ru/
Tena u BemecrBa. Puznueckue u
3 XHUMHUYECKHE SIBJICHUSI. XUMHUYECKHE 1 https://educont.ru/
peaKkiuu.
[TpakTrueckas padota Ne 1 mo teme
"[TpaBuia paOOTHI B IAOOPATOPUU U IIPUEMBI
4 p p patop p 1 1 https://educont.ru/
oOparieHus ¢ 1abopaTOPHBIM
obopynoBanuem"
5 Yucrele BEIECTBA U CMECH 1 https://educont.ru/
[TpakTuyeckas pabora Ne 2 o Teme
6 "Paznenenue cmeceii (Ha mpuUMepe OUYUCTKH 1 1 https://educont.ru/
MOBapeHHO# comn)"
7 ATOMBI U MOJIEKYJIBI https://educont.ru/
XUMHYECKHE DIIEMEHTEI https://resh.edu.ru/
9 [IpocTblie U COXKHBIE BEUIECTBA 1 https://resh.edu.ru/
BemiecTBa MOIEKYIIPHOIO U
10 Hl yip 1 https://resh.edu.ru/
HEMOJICKYJISIPHOTO CTPOCHUS
Xumudeckas dopmyiia. BaleHTHOCTE aTOMOB
11 bopmy 1 https://resh.edu.ru/
XUMHYECKHUX DIIEMEHTOB



https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

12

3aKO0H IMOCTOSHCTBA COCTaBa BEIIICCTB

https://resh.edu.ru/

OnpezxeneHHe BaJICHTHOCTHU aTOMOB II0

13 . https://resh.edu.ru/
dbopMynaM OMHAPHBIX COCTUHEHUIA
OTHocHTeNnbHAs aTOMHAas Macca.

14 https://resh.edu.ru/
OtHocuTeNnbHAs MOJIEKYJIApHAs Macca
BrrunciieHus OTHOCUTENIBHON MOJIEKYIISIPHOM

15 Macchl BEUIECTB, MOJISIPHON MaccChl, MacChl https://resh.edu.ru/
BEIIECTB M KOJIMUECTBA BEIIECTBA
MaccoBast 1011 XUMHYECKOTO DJIEMEHTA B

16 https://resh.edu.ru/
COEINHEHUNU
Haxoxnenue npocreiinieil hopMyIiIbl

17 P bopmy https://resh.edu.ru/
BeIIeCTBA IO MAaCCOBBIM JIOJISIM DJIEMEHTOB
Brruucnenus npocreitmeii popmyisl

18 BEILIECTBa 10 MAaCCOBBIM HMJIM MOJIbHBIM https://resh.edu.ru/
JIOJISIM DJIEMEHTOB

19 KonuuectBo BerrecTBa. Moib https://resh.edu.ru/
BzanMocBsa3p KoudecTBa, MacChl M YHCIa

20 https://educont.ru/
CTPYKTYPHBIX €IMHUII BEIIIECTBA
XUMHUYECKHE SIBJICHUS. XUMHYECKAsA pPeaKIus

21 . p https://educont.ru/
U e€ mpU3HaAKU

22 3aK0H COXpaHEHHUs MacChl BEIIECTB https://educont.ru/

23 XUMHYECKUE YPAaBHCHHS https://resh.edu.ru/

24 Tunbl XUMUYECKUX PEAKIUN https://resh.edu.ru/
Pacd€Thl Mo XUMHUYECKUM YpaBHEHUSIM

25 KOJIMYECTBA U MacChl UCXOIHBIX BEIIECTB https://resh.edu.ru/
WJIY IPOAYKTOB PEAKIUU
BrrunciieHus mo ypaBHEHUSIM XUMHUYECKOU

26 P https://educont.ru/

pCaKknuu: KOJINYCCTBA BCUICCTBA, MACChI 11O



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://educont.ru/
https://educont.ru/
https://educont.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://educont.ru/

U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
peareHToB WK MPOAYKTOB PEaKIUH

KontponbHas padora Ne 1 o teme

27 \ " https://resh.edu.ru/
BGH_ICCTBa U XUMHUYCCKUC PCAKIIUU

28 Bo3nyx — cmecs ra3os. [lonstue o razax. https://educont.ru/

29 3akoH ABorazpo. MomnsipHblif 00bEM ra3os https://educont.ru/
Brruncnenus 06bEMa, KOIMuecTBa BEIIECTBA

30 rasa 1o HSBeCT?OMy €ro KOJIMYECTBY httos://educont.ru/
BelecTBa, 00béMy. OTHOCUTENbHAS
IINIOTHOCTH ra3oB
Brrunciienust OTHOCUTENIbHON MOJIEKYIISIPHOM

31 MAacchl ra3a Mo U3BECTHON OTHOCUTEIHHOU https://educont.ru/
IJIOTHOCTHU

39 BBI‘-II/ICJIGHI/IUSI 00BEMOB ra3oB 110 YPaBHEHUIO https://educont.ru/
XUMHUYECKON peaKInu

33 Kucnopom — »ayieMeHT ¥ MPOCTOE BEIIECTBO

34 Oxcuabl

35 CriocoObI mosTyueHust KHCI0poa B httos:/Jeducont.iu/
nabopaTopuu ¥ MPOMBINIIICHHOCTH
[TpakTrueckas padota Ne 3 o Teme

36 "[Tonyuenue u cobrpanue KUCIOPOa,
M3y4YeHUE ero CBOMUCTB"

37 KpyroBoport kucnopona B npupojie

38 O30H — aJUIOTPONHAST MOIU(PUKAIIHS https://educont.ru/
KHCII0pOia
TennoBoii 3ppekT XUMUIECKOIN peaKInu,

39 TEPMOXHUMHUYECKHE YPABHEHUS, IK30- U https://educont.ru/

OHAOTCPMHUYCCKUC PCAKIIUU
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40

Brrunciienus o ypaBHEHUSIM XUMUYECKOU
peaKIMu: KOJIMYeCTBa BEIIECTBA, 00BEMA,
MACCBI 110 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, 00bEMY, Macce PeareHTOB UiTn
MPOAYKTOB PEAKIUU

https://educont.ru/

41

Konrtponsnas padora Ne 2 o teme "Bo3nyx.
Kucnopoa. Okcuapr"

42

BOI[OpOI[ — JJICMCHT U MPOCTOC BCIICCTBO

https://educont.ru/

43

CrniocoOslI nostydeHus BOAOPoa B
1abopaTopuu ¥ MPOMBIIIIIEHHOCTH

https://educont.ru/

44

[TpakTuyeckas padora Ne 4 o Teme
"ITonydeHnue u coOupanue BOJAOPoaa,
W3y4YE€HHUE €ro CBOMCTB"

https://educont.ru/

45

ITousrue o xkucinorax u coisax. Cocras
KHUCJIOT U COoJIei

https://educont.ru/

46

Brranciienust 00bEMa, KOJIUYECTBa BENIECTBA
ra3a 1o U3BECTHOMY €ro KOJHUYECTBY
BEIIIECTBA W 00BEMY

https://educont.ru/

47

Brruncnenus 006EMOB ra30B MO ypaBHEHUIO
XUMHYECKON peaKiuu

https://educont.ru/

48

Brrunciienus o ypaBHEHUSIM XUMUYECKOU
peaKIuu: KOJIMYECTBA BEIIeCTBa, 00hEMa,
MACCBI I10 U3BECTHOMY KOJIMYECTBY
BEIIECTBa, 00bEMY, Macce peareHToB UiTn
MPOAYKTOB PEAKIUU

https://educont.ru/

49

duznueckue cBoiicTBa Boabl. Bona B
MpUpoae

https://educont.ru/

50

XHUMHUYECKHE CBOMCTBA BOJEI

https://educont.ru/
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o1

CocraB OCHOBaHUIA

https://educont.ru/

52 PactBopsl. PacTBoprMOCTE BeliecTB B BOJIe
CriocoObl BhIpaKEeHUsI KOHIIEHTPALUT
53 PacTBOPOB: MaccoBasi JA0JIs paCTBOPEHHOTO https://educont.ru/
BEIIIECTBA, MOJISIPHAS KOHIIEHTpAITUs
[TpakTuyeckas padora Ne 5 o Teme
"IIpuroToBiaeHue pacTBOPOB C ONIPEAEIEHHON
MAacCOBOH JI0JIEU pacTBOPEHHOIO
54 p p https://educont.ru/
BemecTBa.[I[puroroBieHrne pacTBOpOB ¢
onpeAeIEHHON MOISIPHON KOHIIEHTpauen
pacTBOpEHHOTO BeliecTra'
BBI‘-II/ICJ'IGHI/ISI C UCIIOJIB30BAHUCM ITIOHATHUA
55 https://educont.ru/
«MaccoBas JI0JIsl BENIECTBA B pACTBOPE
POJIB ACTBOPOB B IIPUPOJAEC U )KU3HHU
56 p P PHp https://educont.ru/
genoBeka. KpyroBopoT BOJBI B IpUPOIE
57 Brruncnenus ¢ UCIIOIb30BaHUEM TOHSATHUS
«MaccoBas JI0JIsl BENIECTBA B pACTBOPE
Kourpoasnas padora Ne 3 mo teme
58 " P P " https://educont.ru/
Bonopon. Boxa. PactBopsl. OcHoBaHust
59 Oxcuapl: cocTas, KaccupUKaIs,
TpI/IBI/IaJ'IBHBIG Ha3BaHUA
ITousiTre 0 THAPOKCUIAX — OCHOBAHUAX U
60 P https://educont.ru/
KHCJIOPOJICOACPIKAITUX KUCIOTaX
61 dusnueckre U XUMHUYECKUE CBOMCTBA KUCIIOT
62 Kinaccudukamnus ocHoBaHmit
€JI049H, UX CBOMCTBA U CIIOCOOBI
63 i ’ https://educont.ru/
MOTyYCHUS
64 [TonsaTue 06 ampOTEpPHBIX THIPOKCHIAX:
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XHMMHYECKHUE CBOUCTBA U MOJIy4CHHC.
[IpumeHeHne BaxKHEUIINX OCHOBAHUH

65

Comnu: coctaB, Knaccupukanus,
TPUBUAJIBHBIC HA3BAHU

66

dusnueckre U XUMUYECKHAE CBOMCTBA COJIEH.
[Tonydenue coneit

https://educont.ru/

67

I'eneTnueckas CBA3b MCXKAY KJIacCaMun
HCOPTraHNYCCKUX CoeI[I/IHeHI/Iﬁ

68

[TpakTuyeckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3a/1a4 IO TCMC
«OCHOBHBIE KJIaCChl HEOPTaHUIECKUX
COCIMHECHUI»

69

Brrunciienus mo ypaBHEHUSIM XUMUYECKOU
peaKIu: KOJIWYecTBa BEIIeCTBa, 00bEMA,
MacCChI IO U3BECTHOMY KOJIMYCCTBY
BEIIeCTBa, 00BEMY, Macce peareHTOB WIn
MPOYKTOB PEAKIIKU

https://educont.ru/

70

Kontponbnas padota Ne 4 o Teme
"OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX
COEMHEHU"

71

[lepBble NOMBITKY KJIaCCUPUKALTUU
XUMHYECKHUX 3JIEMEHTOB

https://resh.edu.ru/

72

DeMeHTHl, KOTOpbIe 00pa3yloT aM(poTepHbIE
OKCH/JIbl U TUAPOKCH/IBI

73

Ilepuognueckuii 3akoH. OTKpbITHE
IIepuoanueckoro 3akoHa

74

KopoTtkonepuoanas u JuIMHHONEpUOIHAS
dhopwmel [Tepuoanueckoii cuCTEMbI

https://resh.edu.ru/
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xumuueckux aneMenToB /(.M. MenaeneeBa

75

OcHOBHBIE CBCIACHUA O CTPOCHHNHU aTOMOB

https://resh.edu.ru/

76

H30T01BI Kak PAaSHOBUAHOCTHU aTOMOB
XHUMHUYECKOI'o 3JICMCHTA

https://educont.ru/

77

OHepreTudeckre ypoBHU U IOyPOBHU
aroma, S-, p-, d-opoutanu

https://resh.edu.ru/

78

CtpoeHue 3JIeKTPOHHBIX 000I0YEK aTOMOB
nepBbIX 20 XUMUYECKUX SJIEMEHTOB
ITepnonnueckoii cucremst .M. Menneneesa

https://resh.edu.ru/

79

3aKOHOMEPHOCTH U3MEHEHHS pajuyca
aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAITNYECKUX U HEMETAJUIMYECKHUX CBOWCTB
0 TpyIIaM U nepuojiam

https://resh.edu.ru/

80

XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10
ero noJjioxkeHuto B [leproanueckoit cucreme
.. MenneneeBa

https://resh.edu.ru/

81

3nauenue [leproauyeckoro 3aKoHa u
[Teproanueckoi CUCTEMBI XUMUYECKUX
OJICMCHTOB IJII pa3BUTHUA HAYKU U MTPAKTUKU

https://resh.edu.ru/

82

DNEeKTPOOTPULIATETLHOCTh XUMHUYECKUX
3JIEMEHTOB

https://resh.edu.ru/

83

KoBanentHas nonsipHas cBsi3b. KoBajieHTHas
HEMnoJIsIpHasi CBs3b

https://resh.edu.ru/

84

Crenenb okuciaeHud. OKUCIUTEIBLHO-
BOCCTAHOBUTEIBHBIE PEAKIIUN

https://resh.edu.ru/

85

Brrunciienus no ypaBHEeHUSIM XUMUYECKOM
peaKIMu: KOJIWYeCcTBa BEIIECTBa, 00bEMA,
MacCChI IO U3BECTHOMY KOJIMYCCTBY

https://resh.edu.ru/
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BeIIeCTBa, 00bEMY, Macce PearecHTOB UITH
MPOIYKTOB PEAKIIHH

86 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1 https://resh.edu.ru/
K °
87 " onTponbHas pabora Ne 5 1o reme 1 https://resh.edu.ru/
Ctpoenue aToma. XUMUYECKas CBSI3b"
OBIIEE KOJIMYECTBO YACOB I10 87

[NPOT'PAMME
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9 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
Ne aTra H(ppoBbIE
n/n Tema ypoxa Bcero Konrpoakueie  Ipaxruiecikue ilfiy‘leﬂﬂﬂ :)Iﬁ[()ba[;OBaTeJIbele
padoTsI padoThbI pecypeb

Ctpoenue atomoB. [locnenoBaTenbHOCTh

1 3aroJTHEHUS AJICKTPOHHBIX OpOUTAIICH 1 https://resh.edu.ru/
ATOMOB MAJIBIX U OOJIBIIUX TIEPUOJIPB.

2 Bunbl xuMudeckoii cBSI31 1 https://educont.ru/
OOMeHHBIN 1 TOHOPHO-AaKLENTOPHBIH

3 MEXaHHU3M 00pa30BaHUS KOBAJICHTHON 1 https://educont.ru/
CBA3U. MeXMOJIEKYIIsIpHBIC
B3aWMO/ICVICTBUS
THUIIBI KPUCTAININYECKUX PEIIETOK,

4 0COOEHHOCTH CTPOEHHSI KPUCTATUINIECKUX 1 https://educont.ru/
pemeéToK
Knaccudukanmst XuMHUUeCKUX peakIfi mo

5 Pa3IUYHBIM MPU3HAKaM. DHEpPreTuka 1 https://resh.edu.ru/
XUMHUYECKHX peakiuii. TernoBoit apdext
XAMHUYECKOU peaKkun
Boruncnenust mo TepMOXHUMHYECKOMY
YpaBHEHHUIO PeaKIuu: TEIIoBOro ddexra

6 XUMHUYECKON pPEeaKINH 10 IfOJ'II/I‘IeCTBy 1 https://educont.ru/
BEIIIECTBA, Macce Wi 00bEMY
[IPOpEArupoBaBLIETO UIIN
00pa30BaBIIIETOCS BEIIECTBA

7 [ToHsITHE O CKOPOCTH XUMHYECKOM 1 https://educont.ru/
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peakiuu. 3aKoH JIEUCTBYIOIUX MacC.
®DaKTOPHI, BIUSIONINE HA CKOPOCTh
XUMHYECKOW PEaKIru.

[ToHATHE 0 XMMUYECKOM PaBHOBECHH,
npuHuun Jle [latense

https://resh.edu.ru/

OKHUCINTEIHLHO-BOCCTAHOBUTEILHEIE
peakiuu

10

Baxubie oKuCIUTENN U BOCCTAHOBUTEIH.
[lepmanranaT kauus

https://educont.ru/

11

CBoiicTBa IPOCTHIX BEIIECTB — METAJLJIOB
Y HEMETAJUIOB, KUCIIOT U COJIE — B CBETE
MPEJICTABICHU 00 OKUCITHTETHHO-
BOCCTAHOBUTEIIBHBIX PEAKIUAX

https://resh.edu.ru/

12

[IpakTuueckas padora Ne 1. Pemenue
HKCIEPUMEHTAIBHBIX 3371a4 110 TeMe
«OKHCIUTETHHO-BOCCTAHOBUTEIbHBIC
peaximm»

https://resh.edu.ru/

13

Kontponbnas padora Ne 1 mo teme
«OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XAMHYECKUX PEaKLUID)

https://resh.edu.ru/

14

PactBopenue kak HU3NKO-XUMUICCKUN
MPOLECC. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Teopust 3IEKTPOIUTUYECKOMN
JUCCOLIMALINY.

https://resh.edu.ru/

15

HNoHHOe npon3BeIcHUE BObI.
Bonopoansiil nokazarens

16

DIEKTPONUTHYECKAs JUCCOLMAIUS KUCIIOT,
OCHOBaHUH U cojied. Peakiiuu MOHHOTO

https://educont.ru/
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oOMeHa.

17

Peakumu nosHoro oomena

https://resh.edu.ru/

18

[IpakTuueckas padora Ne 2. Permenue
9KCIIEPUMEHTAIBHBIX 33/]1a4 110 TEME
«ONEKTPOIUTHYECKAS AUCCOLHALIUS

19

I'mpaponus coseld. IoHHBIE ypaBHEHUs
TUAPOIIN3A COJIEH.

https://resh.edu.ru/

20

[TpakTuueckas padota Ne 3. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«I'mpoponus conein

21

Brruucnenust Macchl NpOyKTa PeaKUy 10
W3BECTHOM Macce OJJHOTO U3 UCXOJHBIX
BEILIECTB, B35TOTO B BUJIE PaCTBOPA,
COEPKAILETO ONPEAETEHHYIO
KOHILICHTPALUIO paCTBOPEHHOIO BELIECTBA

https://educont.ru/

22

Kontponbras padota Ne 2 mo teme
"DNEeKTPONUTHYECKAS TUCCOLIUALTUSA.
XUMHYECKUE PeaKIuu B pacTBopax"

23

OO01mast xapakTepuCTHKa HEMETaIIIOB

https://resh.edu.ru/

24

OO01mas XxapakTepUCTHKA TaJIOTeHOB

https://resh.edu.ru/

25

XUMHYEeCKHE CBOMCTBA TAJIOTECHOB.
XUMHUYECKUE CBOMCTBA XJI0pa.
Xnopooaopoa. ComnsiHast KUCIIOTA.

https://resh.edu.ru/

26

[IpakTuueckas padora Ne 4 o reme
"TTosrydyeHne COITHON KUCIOTHI, U3yUYEHUE
e€ cBoucTB"

https://resh.edu.ru/

27

ITonsATHE O KHCIOPOACOAEPKALUX
KHCJIOTAax XJIopa U UX COJIAX

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://educont.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Breraucnenus mo YpaBHCHHUAM XUMHNYCCKUX

28 peaKIui, eclii OJMH X PEarcHTOB JIaH B https://resh.edu.ru/
N30BITKE
OO01ast xapakTepuCcTHKA 1eMEHTOB VIA-

29 t P p https://resh.edu.ru/
TpyIIbI
CTpoeHyie U CBOICTBA IIPOCTOrO BEMISCTBA

30 P p B https://resh.edu.ru/
cephl. AJUTOTPOITHBIE MOAU(PUKAITUN CEPBI
CepoBoopoa, CTpoecHHE, (PU3HYECKUE U

31 POBOLOPOL up ¢ https://resh.edu.ru/
XUMHUYECKHE CBOICTBA
Oxcunasl cepbl. CepHUCTAsI KUCIIOTA U €€

32 A p p https://resh.edu.ru/
COJIH.

33 CepHas KUCJIOTa U €€ COJIn https://resh.edu.ru/
Brrunciienus Maccel MpOyKTa pEAKLIUU 110
A3BECTHON MaccoBoOil (00BEMHOI) 10JIE

34 ( ) A https://educont.ru/
(%) ero BbIXOJa OT TEOPETUUYECKU
BO3MOKHOTO
Brruncnenus MmaccoBoit (00bEMHOI) 01K

%) BBIXO[a MPOAYKTA PEAKIIUHU II0

35 (%) f[ POAYK p H https://educont.ru/
U3BeCTHON Macce (00BEMY) UCXOTHOTO
BEIIIECTBA U MPOYKTA PEAKIINH
OO011ast XxapakTEPUCTHUKA JIEMEHTOB VA -

36 H p P https://resh.edu.ru/
TpyIIbI
A3o0T, pacnpocTpaHeHHE B IPHUPOJE,

37 pactipoctp P pu A https://resh.edu.ru/
bu3HYecKre U XUMUYECKUE CBOMCTBRA

38 AmMMHaK, ero Gpu3n4eckue 1 XUMHYECKUE
cBoyictBa. Comx aMMOHHUS.

39 [IpakTuueckas padora Ne 5 o reme

"TTonnydyeHne amMmmMHuaKka, U3y4eHUe ero
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CBOMCTB"

40

Oxkcunpl azota (I, I, V). Asotucras
KHCJIO0Ta. A30THaAs KACIOTa

41

Hutpatbl 1 HUTpUTHL. XUMHUYECKOE
3arpsisHEHNE OKpYXKaroueil cpeabl
COEIMHEHUSIMU a30Ta

https://resh.edu.ru/

42

docdop, amnoTponHbie MOAU(PUKAIUN
dbocdopa

https://resh.edu.ru/

43

Oxcunsl pocdopa (I, V) u pochopnas
KHCIIOTa

44

[ToHsATHE O MUHEPATHHBIX YIOOPEHUSX.
3arpsi3HEHUE IPUPOTHBIX BOAOEMOB
COeTMHEHUSIMU a30Ta u docdopa

https://resh.edu.ru/

45

Yrnepon, ero aioTponHbIE MOTU(UKAIIH
U CBOICTBa

https://resh.edu.ru/

46

Oxkcupel yraepoaa, ux Gu3ndeckue u
XUMUYECKHE CBOMCTBA. DKOJOTUYECKUE
POOJIEeMBI, CBSI3aHHBIE C OKCHJIOM

yriepona (1V)

https://resh.edu.ru/

47

[IpakTuyeckue pabotel Ne 6 o Teme
"Tlonydyenue okcuaa yriaepoaa (V) u
U3y4YEHUE ero CBOUCTB"

https://resh.edu.ru/

48

VYronpHasg KUCIOoTa U €€ CoJIu

49

[TepBoHauanbHBIE MOHATHS 00
OPraHUYECKHUX BEIIECTBAX KaK O
COEIMHEHUSX YIIIepoaa

50

[IpupoaHbIE HCTOYHUKH YIJIEBOJAOPOIOB U
UX POJIb B OBITY M IPOMBIIIUIEHHOCTH
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

51

HOHSITI/IG (0] 6I/IOHOFI/I‘IGCKI/I BAaKHBIX
OpPTaHMYCECKHX BEIIECTBAX — JKHUPaX,
OeNKax | yriieBojax

https://resh.edu.ru/

52

Kpemuuii, ero puznyeckre 1 XUMUIECKUE
cBoiictBa. Okcup kpemuust (1V),
KPEMHHUEBAs KUCIIOTA, CHITUKATHI.

https://educont.ru/

53

[TpakTuueckas padota No7. Permenue
SKCHEPUMEHTAIBHBIX 3314 110 TEME
«BaxHeie HeMeTalIbl U UX
COCTMHEHUS»

54

Brruucnenust maccol (00bEMa; H.Y.)
NPOJIYKTa PEaKIiy Mo JaHHOH Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIepKAIIET0 ONpPeACIEHHYI0 MaCCOBYIO
JIOJIIO TIPUMECEN

https://educont.ru/

55

Kontponbnas padota Ne 3 mo teme
«Baxuenime HeMeTaJUIbl U UX
COEIMHEHUIY.

56

OO0mas XxapaKTepUCTUKA XUMHUIECKUX
3JIEMEHTOB — METAJJIOB HA OCHOBAHHUH HUX
nojoxxenus B [ICXD JI.M. MenaeneeBa

S7

Mertannel A- u b-rpynn

58

Mertannudeckast CBSI3b U METAJUTMYECKAs
KpUCTAJIIIMYECKAsl peIIETKA. 3aBUCUMOCTh
(U3UUECKUX CBOMCTB METAIIOB OT
CTPOEHUS KPUCTAIIOB

59

O01mre XMMAYECKUE CBOMCTBA METAJLIOB

https://resh.edu.ru/

60

OO611me crnocoObl MOTy4yeHUs] METAIIIOB,

https://educont.ru/
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MeTaiyprus. CriiaBbl

61

DJIEKTPOIU3 PACIUIABOB M PACTBOPOB
CoJIel KaK OJIMH U3 CIIOCOOOB MOJTYYEHUS
METaJIOB

https://resh.edu.ru/

62

Briuncnenus coctaBa cMmeceil ¢
WCITOJIb30BAHUEM PEIICHUS CUCTEM
ypaBHEHUU

https://resh.edu.ru/

63

Mertamibl A-rpynn. [I{enounsie meTamibl

64

Haxoxnenue B npupoae. CoiicTBa
IIEJOYHBIX METAJUIOB

https://resh.edu.ru/

65

[llenoyno3eMenbHBIC METAJIIBI.
Baxkueitmme coe JUHESHUS KaIbITHs,
CBOICTBA, IPUMEHEHUE.

https://resh.edu.ru/

66

JKEcTKOCTh BOABI U CIIOCOOKI €&
ycTpanenus. [Ipaktuyeckas padora Ne 8
o TeMme "JKecTKoCcTb BOJbI 1 METOBI €€
yCTpaHEeHHus".

https://resh.edu.ru/

67

Amomunuii. AM(poTepHbIe CBOICTBa
OKCHJIa M THJIPOKCHUA ATIOMUHUSI.

https://educont.ru/

68

OO01mas xapakTepucTHKa MEeTaioB b-
rpynn (mo6ovHbIX moArpynn). Meap u
cepebpo.

69

[{uak. AMdoTepHBIe CBONCTBA OKCHUIA U
TUAPOKCUA LIMHKA.

https://resh.edu.ru/

70

Kenezo. Okcuibl, THAPOKCUABI U COJIH
xenesa (1) u sxenesa (111).

https://resh.edu.ru/

71

UyryH u cTajb — CIUIABbI XKeJle3a.
[IpakTuueckas padora Ne 9. Perenue

https://resh.edu.ru/
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C-)KCHepI/IMeHTaJIBHBIX 3a4a4 I10 TEMEC
"Ba)xkHene MeTaJuIbl U UX COEIUHEHUA".

72

Brruncnenus cocraBa cMeceil ¢
HNCITIOJIb30BAHHUECM pGI_HeHI/IH CUCTCM
ypaBHEHUU

https://resh.edu.ru/

73

Kontponbnas padota Ne 4 mo teme
«Bakuenime MeTayibl U UX COEIUHEHUS

https://resh.edu.ru/

74

XUMUS U 300pOBbE. XUMHYECKOE
3arpsi3HEHUE OKPYKAIOMIEH CPEJIbl.
[TonsiTHE O MpenebHO TOMYCTUMOM
koHueHtpanuu Bemects (I11K)

https://resh.edu.ru/

75

CtpoeHue BelecTBa B TBEPAOM, KUIKOM U
ra3z000pa3HOM COCTOSTHUHU. Bub
XUMHUYECKOH CBS3U

https://resh.edu.ru/

76

Knaccudukanust XMMUYECKUX PEAKITHiA 110
Pa3IMYHBIM MpU3HAKAM

https://educont.ru/

77

[IporaozupoBaHre BO3MOKHOCTH
MIPOTEKAHUsI XUMUYECKHUX IIPEBPAILCHUN B
Pa3IMYHBIX YCIOBUAX HA OCHOBE
MPEACTABICHUN XUMUYECKON KUHETUKHU U
TEPMOJNHAMUKH.

https://resh.edu.ru/

78

XHUMHYECKUE PEAKIIUU B PACTBOPAX.
I'maponus coneit

https://resh.edu.ru/

79

CBolicTBa KMCIIOT, OCHOBAaHUU M COJICH B
CBETE MpeACTaBICHUHN 00
AJICKTPOJIUTUYECKON JTUCCOIHAITIT

https://educont.ru/

80

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIC
peakuuu. JNEeKTPOIIN3.

https://educont.ru/
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[IpakTuueckas padora Ne 10. Pemenue

81 AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME 1
«XUMHUYECKUE pPeaKum»
[IpakTuueckas padora Ne 11. Pemenue
82 9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TeEME 1
«MeTauibl, HeMEeTaJUIbl U UX COSAMHEHUS
83 PesepBHbIil ypok 1
OBHIEE KOJIMYECTBO YACOB I10 83

I[TPOIT'PAMME







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

I'. E. Pyasutuc, @. I'. ®enpaman. Xumus 9 kinacc, Mocksa "lIpocsemenune” 2019

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

I'. E. Pym3utuc, ®@. I'. ®enpaman. Xumus 9 kinacc, Mocksa "[Ipocsemienue”
20109.

H. E. Ky3neunosa, 1. M. Turosa, H. H. I'apa. Xumus 9 knacc, Mocksa

N3narensckuii ientp "Benrana-I'pad", 2019

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/

https://resh.edu.ru/

https:/fipi.ru/
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