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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma MO XMMHUH OCHOBHOTO o0OI1Iero oopazoBanus (yriyOJIEHHBIMI
YpOBEHB) COCTaBJICHAa Ha OCHOBE TPeOOBaHUH K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHOM MPOTrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, c yueToM (enepanbHOi paboueld mporpaMMbl BOCITUTAHUS.

[IporpaMmMa mo xumuu paszpaboTaHa C [EIbIO OKa3aHHWS METOTUYECKOU
TIOMOIIIH YYUTEIIO B CO3/IaHNU pabouei MporpaMMBbl 10 y4eOHOMY TIpeIMETY.

[IporpaMMa 1o XuMuM Aa€T MPEACTABICHUE O IENAX, OOIIeH cTpareruu
oOydeHHs, BOCIHTAHHS W PAa3BUTHUS OOYyYAIOUIMXCA CPEACTBAMU y4eOHOTO
npeaMeTa, OnpenessieT 00s3aTenbHOe IPEIMETHOE COIepKaHNe, €r0 CTPYKTYPY 10
pasmenaM M TeMaM, pacmpejiesieHue IO  KjaccaM, PEKOMEHIYyEeMYIO
MOCNIEAOBATEIPHOCTh  M3YUYEHUS XUMHH C YYeTOM  MEXKIPEIAMETHBIX W
BHYTPUIIPEIMETHBIX  CBfA3€HM, JIOTUKM Y4eOHOTO TMpolecca, BO3PACTHBIX
ocobeHHocTell oOyuaromuxcsi. B mporpaMvMe 1Mo XUMUU — YYUTHIBAIOTCSA
BO3MOXKHOCTH Y4Y€OHOTO MpeAMEeTa B pealu3alud TpeOOBaHUM K MIaHUPYEMbIM
JUYHOCTHBIM, METANpeIMETHBIM W MPEJAMETHBIM pe3yJabTaTaM OOy4YeHUsS U B
(GbOopMUPOBaHUM OCHOBHBIX BHJIOB y4e€0OHO-TIO3HABATEIBHON  JIESITEIHLHOCTU
00yJaroIerocs 1mo OCBOCHUIO Y4eOHOTO COAEPIKaHMUS.

W3yyenne XxuMuM HA  YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs
OpPHUEHTHUPOBAHO HA OOIIEKYIBTYPHYIO MTOATOTOBKY, HEOOXOAMMYIO JIJIsl BRIPAOOTKH
MHUPOBO33PEHYECKUX OPHUEHTHUPOB, PA3BUTHUS MHTEIJUICKTYAIbHBIX CIIOCOOHOCTEH U
UHTEPECOB OOYYarOIIUXCS, HAa MPOJOHKCHHE OOy4YeHUS Ha YpPOBHE CPEIHETO
oOmrero oopa3oBaHusl.

3HaHMEe XUMHH CIY>KUT OCHOBOM nisi (OPMUPOBAHUS MHUPOBO33PEHUS
00y4aromerocs, ero NpeICcTaBiICHUA O MaTepUaIbHOM EIUHCTBE MHpPA, BAKHYIO
POJIb UTPAFOT (GOPMHUPYEMbIE XUMHEH MPEACTABICHUS O MPEBPALICHUSIX YHEPTHH H
BEIIECTB B MpPHUPOJE, O MYTAX peleHUs TI00adbHBIX MPOOJIEM YCTOHYHMBOIO
pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, HJHEPreTUYECKOW, IPOIAOBOJIBLCTBEHHOU
po0sieM, mMpoOIeMbI IKOJIOTHIECKOM 0€30MacHOCTH, IPOOIIEM 3ApPaBOOXPAHCHHUS.

N3yuenue xumun:

CIOCOOCTBYET  pealiM3allid  BO3MOXKHOCTEH  JUIS  CaMOpa3BUTUS U
(bopMUpPOBaHUA KYJIBTYPBI IMYHOCTH 00YYAIOIIUXCS, UX O0IIEH 1 (yHKITMOHATIHLHON
IPaMOTHOCTH;

BHOCHT BKJIaJ B (DOpMHpOBAHHE MBINUJICHUS W TBOPYECKHX CIOCOOHOCTEMH
0oOy4JarmuXcsi, HABBIKOB HX CaMOCTOSITENIBHOH  y4eOHOW  JesSTeNbHOCTH,
OKCIIEPUMEHTAJIBHBIX W HCCIEAOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B PO ECCUOHATBHON ACSITEbHOCTH;



3HAKOMHUT CO CHENU(GUKON HAYIHOTO MBIIUICHUS, 3aKIaJbIBaeT OCHOBBI
MIPEICTABJIICHUA O €IUHCTBE MPUPOBLI U YETIOBEKA, SBISETCS KIIOUYEBBIM ITArlOM B
dbopMHUpPOBaHNUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaOIIUXCS;

crocoOCTBYET (OPMHUPOBAHUIO ILIEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-
HAyYHbIM 3HAHUSIM, K MPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B SKOJOTUYECKOE
o0Opa3oBaHue 00y4JarOIHUXCA.

JlanHble HampaBieHUs B OOyYE€HUH XUMUU OOECIEUYHBAIOTCS CHEIHPHKOM
CoZIepaHUsl TpPEeIMETa, KOTOPbIM SBISETCA IMEJaroruyeckd aaanTUPOBAHHBIM
OTPaYKEHUEM ONPEICTICHHOTO 3Tara pa3BUTUSL XUMUU.

YrinyOn€éHHbl KypC XUMUHU OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHUPOBAH
HA OCBOCHHE OOYYaIOIIUMHUCS CHCTEMbI NTEPBOHAYAILHBIX MMOHATUNA XUMUHU, OCHOB
HEOPTaHWYECKON XWMHUHU, OCHOBOIOJIATAIONINX MPEACTABICHUN OOIIel XUMHUH U
OTJIETIbHBIX 3HAYUMBbIX MOHSATHA OPraHUYECKOW XUMUHU.

CrpykTypa coiepkaHus MPOrpaMMbl IO XMMHUHU C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOT0 mojaxona K e€¢ u3yueHuto. CoaepiaHue CKIaIbIBACTCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MMOHITUNA O XUMUYECKOUN
peakuu. O0Ge 3T CUCTEMBI OPTAHW30BAHBI MO MPHUHITUITY MOCIEAOBATEIHHOTO
Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPE/ICTABICHUN PAa3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHOM TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepunonnueckoro 3akona J[.M1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

YYEHHsI O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

MPEICTABICHUN 00 SIEKTPOIUTUYECKON AUCCOLMAIIMK BEIIECTB B pACTBOPAX;

0 XMMUYECKOW KMHETHKE U TePMOJUHAMUKE.

B ocHOBY TeopeTHUeCKMX 3HAaHWUW TMOJOKEHbl SMIMPUYECKUA MOJYyUYECHHbIE
dakTtel. TeopeTndyeckue 3HAaHUS PA3BUBAIOTCSA MOCIIEIOBATEILHO OT OJHOTO YPOBHS
K JpyroMy u oOecrneyuBaloT OOydYalomUMCS BO3MOXHOCTh OOBSCHATH U
IPOTHO3UPOBATh CBOMCTBA, CTPOEHUE M O0JACTH MPAKTUYECKOTO MPUMEHEHHUs
U3y4aeMbIX BEILECTB.

OcBoeHue coaepKaHUs MPOTPAMMBI IO  XUMHH  TMPOUCXOAHWT  C
WCITOJIb30BAaHUEM 3HAHUN U3 paHEe N3YUYCHHBIX YICOHBIX TPEIMETOB: OKPYKAIOIINAN
Mup, 6uosnorus, pu3nka, MaTeMaTuka, reorpaQus, TEXHOJIOT s, UCTOPUSI.

[Iporpamma OCHOBHOrO 001Iero oOpa3oBaHUA IO XUMHH (yTIyOJIEHHBIH
YpPOBEHb) OpPHUEHTHPOBAHA HA COXpaHeHUE (PYHIAMEHTAILHOIO XapakTepa
oOpasoBanusi, cHermupuKN y4eOHOTO TIpeaMeTa H OOeCIeYeHUE YCIEIIHOTO
oOyueHHsT Ha CIEAyIoleM ypoBHE oOpa3zoBaHusi. B mporpamme mno xumuu
peanu3yeTcsi pa3BUBAlOLIasl W MPaKTUYECKas HAMpPaBICHHOCTh OOYYEHUS XUMUH,
nuddepennpanuss 00ydeHHs,  BKJIOYammias — NpoUIbHYHO  MOATOTOBKY
oOyyJarouuxcsi M MOCHEAYIOIIEee CaMOOIpeaesieHne B BbIOOpE HarmpaBliCHUA
oOyueHus B mpo(UIBHBIX KJIaccax.



YrnyOonénHoe wW3ydyeHHWE XUMHUU  CIIOCOOCTBYET  peanm3anuy  3aaad
npoecCHOoHaNTbHON OPUEHTAIUN U HAMPABIIEHO HA MPEIOCTaBICHUE BOZMOKHOCTH
KOKIOMY OOyYaromeMycsi TPOSIBUTh CBOM WHTEIUICKTYalbHBIE W TBOPYECKUE
CIIOCOOHOCTH MPU M3YYEHUHU YUEOHOT0 MpeIMeTa, HEOOXOUMBIE JJIs TPOJOJIKEHUS
00pa3oBaHusl U TAJIbHEHIIEH TPYI0BOM AEATETLHOCTH.

[Iporpamma 1o xumum (yriayONn€HHBIM YpOBEHb) TMIpeAHA3HAUYCHA IS
WCITOJIb30BAaHUSI B 0Opa30BATEBHBIX OPTaHU3AIUAX, PEATU3YIOMNUX MPOTPAMMBI
nuddepentiupoBaHHoro (yriayoaéHHOro, NpoQUILHOTO) H3YyUYEHHUS OTICIbHBIX
y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOI'O 00I1IETO 00pa30oBaHUsI.

OOpazoBaTenbHble (PYHKIIUM XUMHUU, U3y4yaeMOW Ha YIIIyOJIEHHOM YPOBHE,
peanu3yroTcs B mporecce GOpMUPOBAHUS 3HAHUN OCHOB XMMHUYECKOW HAyKH Kak
00JIaCTH COBPEMEHHOTO E€CTECTBO3HAHUS, OOJACTU MPAKTHYECKOW IESTEIHHOCTU
4yeJioBeKa M OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajada y4eOHOIo
IpeIMETa COCTOUT B (POPMUPOBAHUHU CUCTEMbI XUMUYECKUX 3HAHUM — BaKHEHIIINX
(bakToB, MOHATUH, 3aKOHOB M TEOPETUUECKUX MOJIOKEHH, JOCTYIHBIX 0000IIeHUI
MHUPOBO33PEHYECKOTO XapakTepa, s3bIKa HAyKH, B TPHOOMICHUH K HAYYHBIM
METO/MaM TIO3HAHUS TIPU U3YYCHUH BEIIECTB W XUMHUYECKHX PEaKIIUi,
(GbopMHpPOBaHUY U PA3BUTUHU [TO3HABATENBHBIX YMEHUN U CTOCOOOB JACSTENBHOCTU U
UX TPUMEHEHHH B Y4YEOHO-IO3HABATEIIbHOW U Y4eOHO-UCCIIEeI0BATENbCKON
NESATETLHOCTH, OCBOCHHMHM TPaBWJI OE30MacHOTO OOpaIieHHs C BEIIeCTBAMHU B
MMOBCEHEBHOM KU3HHU.

[enun u3ydeHus: XUMUU OTPAXKAIOT HAPABIEHHOCTh 00YUYEHUsI Ha Pa3BUTHUE U
caMOpa3BUTHE JUYHOCTH, GOPMHUPOBAHUE €€ MHTEIIEKTa U O0IIEeH KYJIbTypBhI.

N3yyenne XuMUM HaMpaBJIC€HO HA JOCTUKEHHUE CIEAYIOIINX 1IEJICH:

dbopMHpOBaHUE WHTEIUICKTYalbHO pPa3BUTONM JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIHPHOMY MPHUHSITHIO DPEIICHUMH,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

(dbopMHpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAyYHOW KapTHHBl MHPA, KAK OCHOBBI [IJISi TMOHUMAHUS XUMHYECKOW CTOPOHBI
SIBJICHUI OKPYKAIOIIETO MUPa, OCBOEHHUE SI3bIKa HAYKH,

npUOOIIeHNE OO0YYalomUXCsl K CaMOCTOSITEIbHOW TO3HABaTEIbHOW U
UCCJIEIOBATENILCKOW  JICSITENIbHOCTH, K  Hay4YHbIM  METOJaM  MO3HAHUf,
dbopMHpoBaHEe MOTUBALIUU U PA3BUTHE CIIOCOOHOCTEN K M3YUEHUIO XUMUU;

dbopmupoBanue  o0meld  (QYHKIIMOHAIIBHOW ©  €CTECTBEHHO-HAYyYHOU
TPaMOTHOCTH, B TOM WYHCJIE€ YMEHHH OOBSICHATh U OICHWUBATH SIBIICHUS
OKPY’KaIOILIETO MHPA, UCIOJIb3Ysl 3HAHUS WU OIBIT, MOJYYEHHbIE MPU HU3YUYEHUU
XUMUH, IPUMEHATh UX MPU PEIICHUH TPOOIeM B MOBCEIHEBHOM KU3HU U TPYAOBOU
NEeSATEIbHOCTH;



pa3BuTHE Yy OOydaroluxcs HWHTEpeca K HU3YUYCHHI0O XUMHH U cdepam
JESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHUBAIMg K OCO3HAHHOMY BBIOOPY
COOTBETCTBYIOILIETO MPO(UIIS M HAPABICHHOCTH JajbHEMIIero o0y4eHus;

OCO3HAHHUE LIEHHOCTU XMMHMYECKHX 3HAHWW B JKM3HU UYEJIOBEKA, MOBBILICHUE
YPOBHSI JKOJIOTUYECKOM KYJIbTYPhl, HENPHUSITHE JEUCTBUM, MPUHOCSIIUX Bpel
OKPYXaIOUEH Cpeae U 310POBbIO JIFOAEH;

npuoOpeTeHre 00y4aroIUMHCS OMbITA CAMOMO3HAHMS, KIIOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMIETEHIINH ), HEOOXOAMMBIX JJIS PA3TUYHBIX BUIOB JESITEIBHOCTH.

Ha yrny6nénnoe nzyuenue yueOHOro npeaMera « XuMus» oTBoAUTCS 1o 136
gacoB B 8 u 9 kinaccax (4 daca B HeHelN0), TO €CTh 2 4Yaca B HENENI0 3a CUér
o0s3arensHOM yactu OOII OO0 u 2 gaca 3a cuét yactu OOII OO0, popmupyemoii
ydyacTHUKaMu o0Opa3oBaTelbHbIX OTHOIIeHud. Bcero 272 waca 3a gBa roja
00yueHus.



COJEPKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYa/ibHbIe XUMHYECKHE TOHATHS

XuMusi — BakHas 00JIACTh €CTECTBO3HAHUSA U MPAKTUYECKOM AESTEIbHOCTU
yenoBeka. [Ipeaqmer xumun. Poibs xumun B xu3Hu yenoBeka. KpaTkue cBenenus o0
VMCTOPUM BO3HUKHOBEHMS U Pa3BUTUS XMMHUU. XUMHA B CUCTEME Hayk. Tena u
BemecTBa. Gu3nyecknue 1 XMMUYECKUE CBOMCTBA BEIIECTB. ATPEraTHbIE COCTOSIHUS
BewecTB. [loHSATHE O TEOPETHUECKMX W AMIIMPUYECKUX METOJaX IMO3HAHUS B
€CTECTBEHHBIX Haykax. [IpencTtaBieHus o Hay4YHOM IMO3HAHWUA HA SMIUPUYECKOM
ypOBHE: HaOI0JIeHUEe, U3MEPEHHE, IKCIIEPUMEHT, MOJEIUPOBAHNUE, BHIYMCIICHHE.
[IpencraBiaeHus 0 HayyHOM MO3HAHUH HA TEOPETUUECKOM YPOBHE: Hay4UHbIE (PaKTHI,
npo0Oiema, TUIIoTe3a, TEOPHUs, 3aKOH.

A3b1k xumMun. VICTOYHUKY XUMHYECKOW HH(POPMAIIUH.

[Tonsitue 0 Meromax paboOThl ¢ XMMHUUYECKHUMH BenlectBamu. OO0pynoBaHue
HIKOJIbHOW XHMMHUecKou Jaboparopuu. IlpaBuna OGe3zomacHoro oOpamieHus c
BEIIECTBAMH U J1a00paTOPHBIM 000PYIOBAaHHEM.

Huctele BemecTtBa U cMecu. [Ipupoansie cmecu: BO3AyX, NMPUPOAHBIA Ta3,
He(Tb, TPUPOIHBIE BOJbI, TOPHBIE MOPOIbI U MUHEPabl. [[OHSITHE O TOMOTEHHBIX U
rereporeHHbIx cmecsix. CrnocoOnl pazneneHust cMeceid. OUMCTKa BEIECTB.

BemectBa m xumuueckne peakiuu. ATOMBI U MOJIEKYJIBl. XUMHUYECKUE
aneMeHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThle M CIOKHBIE BELIECTBA.
Mertasbl 1 HemeTauibl. BenecTsa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS.

Xumnueckas popmyna. BareHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BewlecTB. OnpeneneHue BaJE€HTHOCTU DJIEMEHTOB MO
dbopMynaM OMHAPHBIX COETMHEHUN U cocTaBieHHe (OpMYJI OMHAPHBIX COETUHEHUIN
[0 BAJEHTHOCTH 3JeMeHTOB. OTHOcuTENbHas aroMHas Macca. OTHOCHUTEIbHas
MOJIEKyJIsIpHas macca. MaccoBast A0Ji1 XMMHYECKOTO DJJIEMEHTA B COCAUHEHHH.
Haxosxnenue npocreiimeit opMyJibl BelllecTBa MO0 MaCCOBBIM J0JISIM AJIEMEHTOB.

KomnuectBo Bemiectsa. Mosb. MonsipHas macca. B3aumocBsA3b KOJIMUECTBa,
Macchl M 4YHCJIa CTPYKTYPHBIX €IMHUI] BemiecTBa. Pacuersl mo ¢dopmynam
XUMUYECKUX COeIWHEeHH. MonspHas macca cMecu BemecTtB. MonbHas J0Jis
XUMHUYECKOTO 3JeMeHTa B coenuHeHuH. HaxoxxaeHue mnpocteiiiiein GhopMybl
BEILIECTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

Du3NYeCKUe U XUMHUUYECKUE ABJICHUSA. XUMHUUECKasl pEaKlrs U €€ MPU3HAKH.
VYcnoBust NpoTEKaHHUsl XUMHUYECKUX peaklUid. 3aKOH COXPAHEHUS] MAcChl BEILECTB.
AtoMHO-MonekyisipHass Teopus. JKuszHb u gedarensHocTh M.B. JloMoHOCOBa.
XuUMHUeCcKre ypaBHEHUS. TUIBI XUMUYECKUX PeakUuid (COeMHEHUS, PA3IIOKEHHUS,
3amelieHus, ooMeHa). PacueTbl Mo XUMHUYECKUM YPaBHEHUSIM.



OKCNEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHA. 3HAKOMCTBO C
XUMHYECKOM TOCYyAOH, C TpaBwiaMu paboThl B jaboparopud W MNpHEMaMU
oOpareHus ¢ 1abopaTopHbIM 000pyAoBaHUEM. 3ydeHne u onrcanue Gu3ndecKux
CBOMCTB 00pa3llOB HEOPraHMYECKUX BEIIECTB — METANIOB M HEMETaJUIOB.
HabGmrogenue gusnueckux (MiaBieHUe BOCKA, TasHUE JIbJa, PaCTUPAaHUE caxapa B
CTYNKE, KHUIIEHHWE M KOHJAEHCAIMs BOJAbI) M XHMHYECKUX (TOpPEHHE CBEYH,
MPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3AUMOJECUCTBHUE COJIBI WIM MEJNAa C COJSHOU
KHUCIIOTOM) siBeHuH. O3HAKOMJIEHHE C 00pa3liaMu BEIIECTB KOJIUYECTBOM | MOJIb.
HaGniogenue u onucaHue MPU3HAKOB TNPOTEKAHUS XHMHMUYECKHX peakuui
(pa3nokeHue caxapa, B3aUMOJCHCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapus,
MOJIyYeHHUE U pasnoxenue ruapokcuaa meau (I11) mpu HarpeBanuu, B3auMoieicTBUE
xene3a ¢ pactBopom conu menu (I1). M3ydenue cnocoboB pazaenenust cmeceit (¢
MTOMOUIBIO MarHura, dbuapTpOBaHME, BBIITAPUBAHUE, TVCTUJUISLIAS,
xpomarorpadus), MpOBEACHHE OYUCTKH TMOBapeHHOM conu. Halmionenue wu
OMNMCAHUE OIBITOB, WIUTIOCTPUPYIOIINX 3aKOH COXPAaHEHHS MACCHI.

Bakueiue npeacTaBUTe M HEOPraHNYECKHX BELeCTB

[IpencraBnenust o razax. Bo3nyx — cMech razoB. CocTaB BO3ayxa. 3aKoH
ABoragpo. Monspuslii  00bEM ra30B. OTHOCUTENbHAS IUIOTHOCTH Ta30B.
OmnpeneneHne OTHOCUTEIbHON MOJIEKYJISIPHOM MacChl ra3000pa3HOro BEUIECTBA 10
U3BECTHON OTHOCUTENbHON MI0THOCTH. OOBEMHBIE OTHOIIEHUS Ta30B IIpU
XUMHUYECKHUX PEAKLMUSX.

Kucnopoag — sneMeHT M mpocroe BemecTBO. HaxoxIeHuwe Kuciopoaa B
npupoze, Gpuzndeckue 1 XUMHUYECKHE CBOWCTBA (peakluy TOPEHUSI U OKUCIICHUS).
[Iponecchl okucneHus B kuBOM npupoge. Okcuzawl. [IpuMmeneHue kucnopona.
Crioco0bl MoTy4eHHs! KUCAOPOoa B JIaOOopaTOpUH U MpoMbliieHHOCTH. [lonstue o
karamu3arope. KpyroBopor kwuciopoga B mnpupone. O30H — amioTponHas
MoauduKanus Kuciopoaa. O30HOBBIH CIOM, €ro 3HaYeHHE ISl JKUBBIX OPraHU3MOB.
PaspyiieHre 030HOBOTO CiO4.

TennoBoil 3¢(deKT XUMHUUECKON peaklud, TePMOXHMUYECKUE YpaBHEHHS,
9K30- M 3HAOTEpMUYECKUEe peakiuu. TommmBo. Mcnonap30BaHue yris U METaHa B
KauyecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstie o mapHukoBom spdexre.

Bonopon — aneMeHT u mpocToe BemecTBo. Haxoxaenne Bogopoaa B Npupoze,
dbu3nyeckue U XUMHYECKHe CBOMCTBA, MPUMEHEHHE, CIOCOOBI osrydeHus. [loHsiTue
0 KuCJOTax U cosix. Mcnoap30BaHne BOJOpOa B KAYECTBE TOIUIMBA.

Bonma. ®usnueckne cporcrtBa Bonabl. Boma kak pacrBoputens. PacTBOpSL.
HacellieHHbIE M HEHACBIMIEHHBIE PACTBOPBI. PacTBOPMMOCTh BEIIECTB B BOJE.
@dakTopbl, BIUAIONIME HA PACTBOPUMOCTb TBEPABIX M Ta3000pa3HbIX BEIECTB.
CriocoObl BbIpaXEHHsI KOHLIEHTPAlMKU PACTBOPOB: MAcCOBas J10Jis pACTBOPEHHOTO



BEIIECTBA, MOJISIpHAs KOHIEHTpanus. Ponb pacTBOPOB B MPUPOAE U B JKU3HU
YEJIOBEKA.

Xumudeckne cBoiictBa Bonbl. [lonsatue 00 ocHoBanusix. [lonstue 00
MHAUKaTopax. KpyroBopoT Boabl B NpUPOJE. 3arpsA3HEHUE IPUPOJHBIX BOJ.
OxpaHa ¥ OYHUCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmveckux coemnuHennit. Oxcumwl. Knaccudukarms
OKCHUJIOB:  cojieoOpasytonue  (OCHOBHBIE, KHCIOTHBIC, amMQpOTEepHbIE) U
HecosieoOpa3yromue. MexayHapoaHas HOMEHKIATypa OKCHAOB. TpHUBHAIbHBIC
Ha3BaHMs OKCHAOB. DU3NUECKHE U XapAKTEPHbIE XMMHUYECKHUE CBOMCTBA OKCHUJIOB
(B3auMOJIeHCTBUE C BOAOW, C KUCIOTAMH U OCHOBAHUSIMU, C APYTUMH OKCHIAMH).
[lonyuyeHne OKCHUIOB.

[ToHsiTHE O TUAPOKCUAAX — OCHOBAHUSAX U KUCIOPOACOAECPKAIIUX KUCIOTaX.
Kucnotel. Knaccudukanusa kucnor. MexayHapoaHas HOMEHKIATypa U
TPpUBHAJIbHBIE Ha3BaHUS KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOMCTBA KHUCIIOT
(B3auMOAEICTBHE ¢ METAJIAMU, C OKCUJAMHU METAJIJIOB, OCHOBAHUSIMHU U COJISIMU).
Psan axtuBHoctn mertamnoB H.H. bekeroa. Ilosmyuenne kucinor. Kucnotsr B
MPUPOAE, MPUMEHECHUE BAKHEUIIIUX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHHM: IIENOYM U HEPACTBOPUMBIE
OCHOBaHHMs. MexyHapoaHasi HOMEHKIIaTypa OCHOBaHUM. TpHuBHaIbHbIC HA3BaHUS
ocHoBaHui. Illemouun, ux cBoMCTBa (B3aUMOJICMCTBHE C KUCJIOTHBIMU OKCHIAMH,
KHCIIOTAaMU U COJISIMH) M CIOCOOBI mojydeHus. HepacTBopumbie OCHOBaHHWS, WX
CBOMCTBA (B3aUMOJIEUCTBHUE C KUCIOTAMU) U CIIOCOOBI OJTydeHHs. AM(POTEPHOCTb.
[Tonsitue 00 am@oTEpHBIX TUAPOKCHAAX (HA MPUMEpPE TUAPOKCHAOB IMHKA U
AIOMUHUS): XUMHYECKUE CBOMCTBA (B3aUMOJICUCTBUE C KUCIOTAMU U IIEIOYAMM) U
MOJTy4YECHUE.

Comu  (cpegHue, KuCIble, OCHOBHBIE, JBOHHBIE). MexayHapOaHAS
HOMEHKJIaTypa cosieid. TpuBHasibHbIe Ha3BaHUs cojiel. DU3nyecKkue U XapakTepHbIe
XMMUYECKUE CBOMCTBA HA MpUMEPE cpeaHux coseu. [lomyuenne comen.

['eHeTHUeCcKas CBSA3b MEXKY KJIACCAMU HEOPTaHUYECKUX COCIMHEHHUM.

DKCIepUMEHTaIbHOE U3YUEHUE BEIIECTB U SIBIICHUIA:

KOJINYECTBEHHOE ONPEACIICHUE COACPKAHUS KHCIOPOJa B BO3IYXE;

NoJiy4eHue, COOupaHue, pacro3HaBaHUe U U3yUeHHE CBOMCTB KUCIOPO/Ia;

HaOJIOZICHUE B3aUMOJEHCTBUA BEIIECTB C KUCIOPOAOM U  YCIOBUM
BO3HHUKHOBEHUS U IPEKPALIEHUS TOPCHUS;

O3HaKOMJIEHHE ¢ 00pa3liaMu OKCHJIOB U OTICAaHUE X CBOMCTB;

noJiyueHue, coOupaHue, paclo3HaBaHHE W M3yYE€HHUE CBOMCTB BOJIOPOJA
(ropenue);

B3auMoJielicTBIE Bogopoaa ¢ okcuoM menu (I);



UCCIIEIOBAaHUE OCOOCHHOCTEM  PAaCTBOPEHMsSI BEHIECTB C  Pa3IMYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MaCCOBOM J0JIEW PaCTBOPEHHOTO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C ONPENEICHHONM MOJIIPHOM KOHLEHTpauuen
PaCTBOPEHHOIO BELIECTBA;

B3aUMOJICUCTBHE BOJIbI C METAJIAMU (HATPUEM U KAJIBLILEM);

ONpPENEICHUE PACTBOPOB KUCIIOT U LIEN0YEH C IOMOLIBIO HHIUKATOPOB;

UCCIIEJ0OBaHNE 00pa3Ll0B HEOPTAHNYECKUX BELECTB PA3JINYHBIX KJIACCOB;

n3yueHue BzaumojerctBusa okcuaa meau (II) ¢ pacTtBopom cepHON KHUCIIOTHI,
KHMCJIOT C METAJIAMH, PEAKLUN HEUTpaIU3aluu;

NOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHHWM, BBITECHEHHME OJHOIO MeETaia
JIPYTUM U3 pacTBOPA COJIH;

B3aUMOJICHCTBHUE THIPOKCUAA [IMHKA C pACTBOPAMU KHUCJIOT U ILEI0YEH;

pELIEHHE HKCIEPUMEHTAJbHBIX 3a7ad 1o Teme «OCHOBHBIE KJIAacChl
HEOPraHUYECKUX COCTUHCHUIN.

Iepuoanuyecknini 3akoH u Ilepuoamyeckass cucreMa XHMHUYECKHX
jemenToB /I. U. MenaeseeBa

Crpoenue atromoB. XuMuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIILHBIC
peaKIuu.

[lepBrle MOMBITKH KiIaccU(UKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
rpynmnax (CeMencTBax) CXOJIHBIX 3JEMEHTOB: IIEJOYHBIX U IIEJIOYHO3EMENBHBIX
MeTajljjaX, rajJoreHax, MHEPTHBIX (OJaropofHbIX) raszax. OJEMEHTHI, KOTOpbIE
0o0pa3yroT aM(pOTepHbIE OKCUIbI U TUAPOKCUBI.

[Tepunonnueckuii 3akoH. OTkpbiTHE [lepuoanueckoro 3akona. [lepuoanueckas
cucrema xmmuueckux snemeHtoB . M. MenneneeBa. KoporkonepuomHas wu
JUIMHHONIepuoiHas QopMmbl Tabmumpsl «lleproguueckas cucreMa XHMHUYECKUX
anemenToB /. 1. MenneneeBay. [lepuosasl u rpynmsl (A- u b-rpymisn).

Crpoenne aromoB. CocTaB aTOMHBIX sep. M3oTombl. PagnoakTUBHOCTB.
ONEeKTpOHBL. DIEKTPOHHAs OpOuTanb. DHEPreTHUeCKHe YPOBHU U MOAYPOBHHU
atoma: s-, p-, d-opburtamu. ODIEKTPOHHBIE KOHPUTYpALMU M 3JIEKTPOHHO-
rpaguyeckue ¢GopMyisibl aroMoB. DU3MUECKUH CMBICI HOPSAIKOBOrO HOMEPA,
HOMeEpa Mepuojia U rpynmnsl djeMeHTa. CTpoeHHe 3JEeKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumuueckux 35meMeHToB [lepuoanueckoii cucremsl [[. . Menaeneesa:
pacnpenesnieHue 3JEKTPOHOB II0 SHEPreTUYECKHM YPOBHSIM, MOAYPOBHSIM H
opourtansaM. ®usndeckuii cMmbica [leproauueckoro 3akoHa.

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XHMHYECKHMX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IpyIaM U nepuojam. Msmenenne
KHCJIOTHO-OCHOBHBIX CBOMCTB COEIMHEHUN XMMHUYECKUX AIEMEHTOB B NEPUOJAX U



rpynnax. XapakTepUCTHKa XUMHYECKOTO OJJIEMEHTa [0 €ro TMOJOXKEHHUIO B
[lepnognueckou cucreme 1. 1. Menaeneesa.

3nauenue [lepuoanyeckoro 3akoHa u [leproanyueckoil cuCTeMbl XUMUYECKUX
AJIEMEHTOB JUIA Pa3BUTUA Haykh W mnpaktuku. [[. V. MeHneneeB — y4yeHbId U
rpaKIaHuH.

DNEeKTPOOTPUIIATEIEHOCTh XUMHYECKHX DJIEMEHTOB. XHMHUYECKasi CBS3b.
Bunbl xumMuueckoi cBA3M: KOBaJIEHTHAs OJISIpHAst CBSA3b, KOBAJCHTHAS HETIOJISIPHAsS
CBS3b, MOHHAS CBs3b. MeXaHM3Mbl 00pa30BaHWs KOBAJIEHTHOM U MOHHOW CBS3U.
DNEeKTPOHHBIE U CTPYKTYpHBIE (GOopMyIIbl BellecTB. KaTHOHBI 1 aHHOHBI.

Kpucrammueckue u amopgHsbie BemecTa. THIbl KpUCTATUTMYECKUX PEUIETOK:
MOHHAs, aTOMHasA, MOJICKYJIIPHAs U UX XapaKTEPUCTUKH.

Crenens okucienus. Onpenenenre cTerneHell OKUCIeHUsI aTOMOB B OMHAPHBIX
coemMHeHUSIX.  OKHUCIMTENbHO-BOCCTAaHOBUTENbHBIE  peakuuu.  [Iporecchsl
OKHUCJIEHUSI M BoccTaHOBJeHMs. Okuciaurend W BoccraHoButTenan. CocraBlieHHE
YpaBHEHUN MPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN U PacCTaHOBKA
B HUX KO3(()ULIMEHTOB METOAOM BIIEKTPOHHOTO OaslaHca.

OKCIepUMEHTAILHOE U3YUYCHHE BEIIECTB U SIBICHUM:

03HaKOMJIEHHE ¢ 00pa3liaMi METAJIJIOB U HEMETAJLJIOB,

MOJICJIMPOBAHUE CTPOEHHUS MOJEKYJ IpU MOMOIIM PUCYHKOB, MOJENEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIL;

IPOBEJCHUE  OMBITOB, WUIIOCTPUPYIOIIMX TMPUMEPHl  OKHUCIUTEIHHO-
BOCCTAaHOBUTEIBHBIX peakiuil (ropeHue, peakiuu pa3ioKeHUs, COSTUHEHUS ).

MexnpeaMeTHbIe CBSI3H

Peanuzanus MeXnpeaMeTHhIX CBA3EH MpU M3YYEHUM XUMUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHHE Kak OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHSTUMN, TaK ¥ TIOHATUH, IPUHATHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO01ue ecTeCTBEeHHO-HAayYHbIE TTOHATHS: sIBJICHUE (MPOIecC), HAyYHbIN (akT,
rurnoTe3a, TEOpHs, 3aKOH, aHalIW3, CHUHTE3, KiaccuuKaiusi, NEPUOJUYHOCTD,
HaOJI0/IEHUE, SKCTIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHUE, MOJIEIb.

dusmuka: sABIEHUS MNPUPOAbI, (UINYECKUE SBICHHS, BEIIECTBO, TEJO,
¢usznyeckue BEIUYUHBI, EAUHULBI H3MEpeHus, o0bEM, Macca, arperaTHble
COCTOSIHME BEILIECTBA, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH, MOH, MOJIEKYJa, CTPOCHUE
ra3oB, XUAKOCTEH W TBEPAbIX (KPUCTAIUIMUECKUX) TEJ, AIEKTPUUYECKUU 3apsi,
KOJIMYECTBO TEILJIOTHI.

buonorus: Ouocdepa, porocuHTe3, MPOIIECCH OOMEHA BEIIECTB.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, MOJIE3HbIE
MCKOIaeMbI€, TOILJIUBO, BOJIHBIE PECYPCHI.

TexHonorus: TexHocdepa, IPOU3BOACTBO, XUMUUYECKUE TEXHOJIOTHH, ChIPBE,
KOHCTPYKLMOHHbBIE MaTepUabI.



9 KIIACC

BemecTBo M XUMHYeCKasi peakuus

[ToBTOpeHue u yriyOjaeHUe 3HAHMA OCHOBHBIX pa3leioB Kypca 8 Kiacca.
Ctpoenue aromoB. CBOICTBa aTOMOB XMMHUECKHX JIEMEHTOB, X KOJIUYECTBEHHbBIE
U KauyeCTBEHHbIE XapaKTEPUCTHUKU (paauyc, 3JIEKTPOOTPULATENLHOCTh, 3HEPTHUs
noHu3anuu). IlocienoBareabHOCT 3aMI0JIHEHUS MJIEKTPOHHBIX OpOUTaIel aTOMOB
ManblX nepuofoB. OCOOEHHOCTH 3aIOJIHEHUS 3JEKTPOHHBIX OpOUTaneil aToOMOB
Oonbiux nepuoaoB. Ilepuoauueckas cucteMa XMMHUYECKUX DJIEMEHTOB B CBETE
OpeacTaBiICHUd O CTpoeHun artoma. CTeneHb OKUCICHHS W BAJCHTHOCTb.
[IpencraBiaeHne o NEPUOANYECKON 3aBUCMOCTH CBOMCTB XUMHUUECKHUX 3JIEMEHTOB
(97EKTPOOTPULIATENIBHOCTD, OKHCJIUTENBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHUCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THIPOKCHJIOB) OT CTPOECHHUS aToMa.

Crtpoenue BemiecTBa. BemiectBa B TBEpAOM, KHIKOM U Ta3000pa3HOM
COCTOSSHMM. Bunpl XUMHUYECKOW CBSI3M: HWOHHAs, KOBaJeHTHas (HEMOJspHasd,
noJisipHasi); OOMEHHBIH W JTOHOPHO-AaKLENTOPHBIM MeXaHu3M 00pa30BaHUA
KOBAJICHTHOM CBSI3H.

MexMonexyisspHble B3aMMOJECHCTBUS (BOAOpOJHAsl CBsA3b, Cuibl BaH-znep-
Baanbca). Tunbsl KpuCTaJUIMYECKUX PEIIETOK — aTOMHAs, MOHHAsI, METaTnyecKasi,
MOJIEKYJISIpHAsi — 1 OCOOEHHOCTH UX CTPOCHUS. 3aBUCHMOCTh CBOMCTB BEILIECTBA OT
TUIIA KPUCTAJUIMYECKOM PEIIETKH U BUJIa XUMHUYECKOU CBSI3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTM  MNPOTEKaHMsI  XUMHYECKHX  PEaKLUM.
Knaccudpukanus XMMHUUECKUX peakUMid MO pa3inyHbIM IpHU3HaKaM (MO 4YHCIy U
COCTaBy YYAaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TemioBoMy 3¢pdexTy, mo
U3MEHEHHUIO CTETEHEW OKHCIICHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YUYacCTHUIO KaTajau3aTopa, 10 arperaTHOMY COCTOSIHUIO PEarupyroIInX BELIECTB).

DNEeMEHTbl XUMUYECKOW TEPMOIMHAMUKH. DHEPreTUKA XUMUYECKUX PEAKLIUH.
TennoBol 3PGEeKT XUMUYECKON peakiuu. IK30- U SHIOTCPMUUYECKHUE PEaKIIUU,
TEPMOXMMHUYECKHE ypaBHEHMs. 3akoH l'ecca m ero cienctBusi. Berumcnenus mo
TEPMOXHUMHYECKUM YPaBHEHUSIM.

[TonsiTHE O CKOPOCTM XMMHUYECKOM peakiuu. 3aKOH JEHCTBYIOIIMX Macc.
®dakTOphl, BAUAIOUIME Ha CKOPOCTh XMMHMUYECKON peaklMU. DHEPIus aKTUBALUU.
[Tonsitue o katanuse. epmeHTbl. THTrHOUTOPEI.

[TonsiTe 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKUX peakiusax. [lonstue o
XMMHMUYECKOM paBHOBecuu, npuHuun Jle Hlatense. VYcnoBus cmemieHus
XMMHMUYECKOTO paBHOBecus. (DaKTOpbl, BIUAIONIME HA COCTOSTHUE XUMHUYECKOTO
paBHOBecus. IIporHo3upoBaHME€  BO3MOXKHOCTH  IPOTEKAHUS  XUMHYECKUX
NPEBpALICHU B Pa3lMYHBIX YCIOBHUSIX HA OCHOBE IMPEACTABICHUI 00 M3yUeHHBIX
3JIEMEHTaX XUMUYECKON KHHETUKU U TEPMOJINHAMUKH.



OKHCIUTENEHO-BOCCTAHOBHUTEIIBHBIE peaxkuuu. OxucnurensHo-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIICHH
OKHCJICHMs. Baxuple oxkuciuTeNIM W BoccTaHoBUTENW. [lepmanranar kamus
(xapaktepuctuka). CocTaBieHHe ypaBHEHUI OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMil ¢ UCTIOIB30BAHUEM METO/IA AJIEKTPOHHOTO OalaHca.

DNEeKTpoJIMTUYECKasl auccouuanus. XHUMHYECKHE pEeaklUuu B pPacTBOpax.
Teopus anexTponuTUIecKoi Aucconuanuu. PactBopenne kak Gu3NKO-XUMHUECKUN
npouecc. IloHAaTHe O rHOpaTax W KPUCTAUIOTHAPATAX. OJIEKTPOJIUTHI U
HEAJIEKTPONUThl. KaThoHbl, aHWMOHBL. MeXxaHuU3M JUCCOLMALMU  BEIIECTB C
Pa3IMYHBIM BUJIOM XUMHUECKOU CBsI3U. CUIIbHBIE U Cclla0ble 31eKTPOJIUThl. CTEeneHb
JUCCOLMAIMKY, KOHCTaHTa jaucconuanuu. VoOHHOe mpou3BeneHue  BOJBI.
Bonmoponnslii nokasarenb. MHAMKATOpbl. DIIEKTPOIUTHYECKAs JIHCCOLMALINS
KHUCJIOT, OCHOBAHUM U COJIEH.

Peakiuu noHHOTO OOMeHa. Y CIoBUS MPOTEKAHUS peakuii HOHHOTO OOMEHa.
MonekyJipHbI€, NOJHBIE U COKPAILLIEHHBIE HOHHBIE YpaBHEHUs peakiuil. CBoMCTBa
KHUCJIOT, OCHOBAaHHUUA M COJIEHl B CBETE MPEACTABICHUN 00 3IIEKTPOIUTUUYECKOU
nucconnanyu. KauecTtBeHHbIE peakiMy Ha HOHBI.

['maponus coseit. MOHHBIE ypaBHEHUS TUAPOJIM3a COJIEU. XapakTep Cpelbl B
BOJHBIX PACTBOpPAxX COJIEH.

OKCNEPUMEHTAIBHOE HW3YYEHHE BELIECTB M SIBJICHHWI: O3HAKOMJIEHUE C
MOJENSAMU KPUCTAJUIMYECKUX PELIETOK HEOPraHWYECKUX BELIECTB — METAJUIOB U
HeMeTaJuIoB (rpaduTa U aaMasa), CJIOKHBIX BEIIECTB (XJI0pUIa HATPHS);

MCCIIEJOBAHNUE 3aBUCUMOCTH CKOPOCTU XMMHUYECKON PEAKIIUH OT BO3AECHCTBHUS
pa3iuyHBIX (HaKTOPOB;

OMBITHI, WJUTIOCTPUPYIOLIKE 00PATUMOCTh XUMHUYECKUX PEAKLIMIA;

VCCIICIOBAHNUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, IIPoILECCa AUCCOLMUALIAU
KHUCJIOT, IIEJI0YEH U COJICH;

MIPOBEJICHUE ONBITOB, WUIIOCTPUPYIOIIUX NPU3HAKA IMPOTEKAHUS pPEAKLIHNA
MOHHOTO 0OMeHa (oOpa3oBaHMe OCalKa, BhIICICHUE Ta3a, 00pa30BaHUE BOJIBI);

NpUMEHEHNE MHAUKATOPOB (JlakMyca, MeTuiopanxa U (enondrarenna) s
ONPENEIICHUS XapaKTepa CPeAbl B pACTBOPAX KUCIOT, OCHOBAHUM U COJIEH;

MIPOBEJICHUE  OMNBITOB, WUIKOCTPUPYIOIIUX  IPUMEPBl  OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX peakiuil (ropeHue, peakiuu pa3ioKeHHUs, COSIMHEHNUS );

pacIlO3HaBaHWE HEOPraHWYECKUX BELIECTB C IIOMOULIBI0 KAa4ECTBEHHBIX
pEaKlNil HA UOHBIL;

pELIEHHE SKCHEPUMEHTAIBHBIX 3a7ad 1o TemaMm: «OKHCIUTENbHO-
BOCCTAaHOBUTENbHBIE peakuun», «l'mapomus conei», «DIEKTPOIUTHYECKAS
JUCCOLHAALTUS.

HemeTaunbl 4 MX coeIMHEHHUS



OOmast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB, NPOCTBIX BEWIECTB, awtoTponus. OKHUCIUTEIbHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HeMeTauioB. CpaBHHUTENbHAs XapaKTEPUCTHKA
COEMHEHU HEMETAJUIOB.

OO6mast xapaktepucTuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3nuecKkue CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOKCTBA HA PUMEPE XJI0pa (B3aUMOIEHCTBHE
C MeTaJulaM{, HeMeTajllaMH, BOJOW, mienoyamu). XiopoBogopon. ComnsiHas
KHCJIOTa, XMMHUUYECKUE CBOWCTBA, IMOJY4YEHHE, MPUMEHEHHE. JlelicTBue Xjopa u
XJIOPOBOAOPOA HA OPTAHU3M YeJloBeKa. BaxkHelme XJI0puAbl U UX HAXOXKICHUE B
npupoze. [loHaTHe 0 KUCIOpOACOAEPKAINX KACIOTAX XJIOPA U UX COJISX.

VVIA-rpynmnel. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEHECHH
okucneHusi. CTpoeHue u GU3NUYECKUEe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOpOAa U
cepbl. AJUIOTPOINHbIE MOAU(PHUKALIMUA KUCIOPOJAa U cepbl. XUMHUECKHE CBOMCTBA
cepbl (B3aMMOJEHCTBHE C HEMETAUIaMU, METaIaMH, KOHUEHTPHUPOBAHHBIMU
a30THOM u cepHOM kucinotamu). CepoBoAoOpoa, cTpoeHue, (usnueckue u
XUMHUUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBUTEIbHBIE CBOMCTBA). OKCHIBI
Cephl KaK IMPEACTABUTENIM KUCIOTHBIX OKCUAOB. CepHHCTas KUCJIOTa U €€ COJIH.
Cepnas kucnota, (pu3n4ecKue 1 XMMUYEeCKre CBOMCTBA (00IIHe KaK MpeICTaBUTENS
KJ1acca KUcioT u cneunduueckue). Colu cepHOIl KUCIOThl. XUMUYECKHE PEaKIINH,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a IOJMYYEHUS CEPHOM KHUCIOTHI.
[IpencraBneHuss 0 XUMHUYECKOM MPOU3BOJCTBE M CBS3aHHBIX C HUM Mpodeccusx.
[IpumeneHue cepHoOi KUCIOTHI U cynb(aToB. KauecTBeHHbIE peakIuu Ha CYIbPUT-
, Cynbpua- u cynbdaT-aHuOHbl. HaxoxaeHue cepbl U €€ COeUHEHUN B MPUPOJIE.
XHWMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelibl COEAUHEHUSIMU CEPbI (KUCIOTHBIE
JOK]IM, 3arpsI3HEHHE BO3/1yXa), CIIOCOOBI €ro Npe0TBPALLCHHS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapAKTEPHBIE CTEIIEHU OKUCIICHUSI.

A30T, pacnpocTpaHeHue B Mpupojae, PU3ndecKknue W XUMHYECKHUE CBONCTBA
(B3aMMOJEHCTBHE C METAJUIaMH, BOJOPOAOM, KuciopoaoM). KpyroBopoT a3ora B
npupojne. AMMHAK, €ro (u3HUecKue M XHUMHYECKHE CBOWCTBA (OKUCIICHHE,
OCHOBHBIE CBOMCTBA BOJIHOT'O PACTBOPA), IPUMEHEHHUE U MOTyYEHUE B TabopaTopuun
U TMPOMBINUIEHHOCTH. MOH aMMOHUS, IOHOPHO-AKLUENTOPHBIA MEXAHU3M €ro
oOpazoBanusi. Comu amMMOHMS, HMX (U3MYECKHE U XUMHYECKHE CBOWCTBA
(pa3noxkeHre W B3aUMOJICUCTBUE CO Ienoyamu), npumeHeHue. KauecTBeHHas
peakiusa Ha noHbl amMoHusa. Okcuapl azota (I, 11, 111, IV, V). A3zotucTas kucnoTa.
A3OTHas KHCIIOTa, €€ MoTy4YeHue, PUu3ndecKkrue 1 XuMU4eckrue cBoicTBa (001ue Kak
NpEeACTaBUTENS Kjlacca KHUCIOT W crenuduueckue), nmpuMeHeHre. XUMUYECKUe
peaklnH, JeXallkue B OCHOBE MOJIYYEHUSI a30THOM KHUCIOTHI B MPOMBIIIJIEHHOCTH.



Hutpatet u Hutputhl. KauecTBeHHBIE peaknuyl HAa HUTPAT- U HUTPUT-aHUOHBI.
XUMUYECKOE 3arpsi3HEHNE OKPYKAIOUIEH Cpebl COSAMHEHUSIMH a30Ta (KUCIOTHBIE
TIOKIIH, 3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJJOEMOB).

docdop, amutorponHbie Moaudukanuu Gocdopa (6emnbiii u KpacHbii dhocdop),
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA (B3aMMOJIEHCTBHE C METaNIaMH, KUCIIOPOJIOM,
raJloreHaMy, KOHIIEHTPUPOBAHHBIMM a30THOW W CEpHOM Kuciotamu). OKCHUIBI
docdopa (III, V), dochopras kucnora, Gu3HMUECKue M XUMUYECKHUE CBOKNCTBA,
nonyuyenue. KauectBenHass peakuuss Ha ¢ocdar-uonsl. IlpencraBnenus o
raniorenuaax gocdopa (I, V).

[ToHsiTue 0 MUHEpaIbHBIX YA0OpEeHUsIX. A30THBIE, (PochopHbIE, KOMITJIEKCHbBIE
ynoopeHusi. XMMHUYECKO€E 3arps3HEHHE OKPYKAIoIIel cpeibl COEAMHEHUAMH a30Ta
u docdopa.

O6mast xapakrepuctuka snemMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUSI.

VYrnepon, amnorponusie Mmoaudukanun (rpadut, anMas, QysuiepeH, rpadeH,
HAaHOTPYOKH), (U3NYECKUEe U XMMHYECKHE CBOMCTBA TMPOCTBHIX BEIIECTB
(B3auMoOIEHiCTBHE C METaJUlaMU, HEMETaJUIaMH, KOHIICHTPUPOBAHHBIMH a30THOM U
cepHoii kucioramu). [lonsitue 06 anpcopobumu. Kpyroopot yriaepoja B npupoe.
Oxcupl yriepona, ux GU3NUecKue U XMMUYECKUE CBOMCTBA, NEHCTBUE HA KUBbBIE
OpraHMU3MBI, MOJTYYCHHE U MPUMEHEHHE. DKOJIOrHuecKue MpodieMbl aTMochepsl,
cBs3aHHBIE ¢ oKcuioM yraeposa (IV). YronapHas kucinora u ee con, ux pundeckue
U  XMMHUYECKHME CBOMCTBa, ToJlyueHHMe U  mnpuMeHeHue. KapOoHaTtsl,
rUApoKapOoOHaThl, MX cBoWcTBa. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEIUILIMHE, TIPOMBIIUIEHHOCTH U CEIbCKOM
XO3MCTBE.

[lepBoHayanbHbIE TOHATHSA 00 OPraHMYECKUX BEUIECTBAX KakK O COCIMHEHUSIX
yraepojia: yriieBoJopoibl (METaH, 3TaH, 3TWUJIEH, alleTUJIeH), 3TaHOJ, TIULEPHH,
yKcycHasi kucioTa. [IpupoaHbie HCTOYHUKU YTI€BOAOPOAOB (YroJib, IPUPOAHBIN
ra3, He(pTb), MPOIYKTHl UX MEPEPadOTKU, UX POJIb B OBITY U MPOMBILIUICHHOCTH.
[TonsiTue 0 OMOJOTMUECKH Ba)XHBIX OPraHUYECKHX BEIIECTBAX — JKHpaxX, Oejkax,
yIiaeBoJax — M HUX pOJM B JKU3HU deloBeka. EJMHCTBO OpraHM4ecKux u
HEOPTaHUYECKUX COEJIMHEHUN.

KpeMHuii, ero ¢usnyeckue M XUMHUYECKHE CBOMCTBa (B3aUMOJECUCTBHUE C
MeTaJlJIaMH, KHCIOPOAOM, YIJIEPOJOM, TaJIOT€HaMH), MOTYYeHHE U MPUMEHEHHUE.
Ponb kpemuust B npupone u texuuke. Oxkeun kpemuus (IV), kpeMHueBas KucioTa,
CUJIMKATHI: (PU3NYECKUE U XUMUYECKHE CBONCTBA, MOJTYyYEHUE U MPUMEHEHHE B OBITY
U TIPOMBIIUIEHHOCTH. BakHeillme cTpouTenbHble MaTepralibl: KEpaMuKa, CTEKJIO,
IIEMEeHT, OeToH, kene300eToH. IIpobOiembl 6€30macHOrO0  UCIOJIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEAHEBHON KU3HHU.



Bop. Ocobennoctu crpoenust aroma. OOmMe npeacTaBieHus 0 GU3NIECKUX U
XMMHUYECKUX CBOMCTBax. bopHas kucnora.

OKCIepUMEHTAILHOE U3YUYCHHE BEIIECTB U SIBICHUM:

03HaKOMJIEHHE ¢ 00pa3liaMy MPUPOIHBIX XJIOPHUAOB (TaJOT€HUIOB);

IIPOBEJICHUE OMNBITOB, OTPAKAOIIUX (U3MUYECKUE U XMMHYECKHE CBOICTBA
TaJIOTEHOB U UX COCTUHEHUI;

V3y4YE€HUE CBOMCTB COJISIHOM KUCIIOTHI;

MIPOBE/ICHHE KAaYeCTBEHHBIX PEAKIUN Ha XJIOPUI-, OPOMHUJI- U UOAUA-UOHBI U
HaO0JI0ICHUE MPU3HAKOB UX MPOTEKAHNUS;

03HAaKOMJIEHHE ¢ 00pa3liaMH CEepbl U €€ MPUPOIHBIX COSTUHEHHIH;

HaOMroeHne  mporecca  OOyrauMBaHWMS —~— caxapa  [Moj  JACHCTBUEM
KOHUEHTPUPOBAHHOW CEPHOMN KHUCIIOTHI;

U3y4YeHUE XMMHUUYECKUX CBOWCTB pa30aBI€HHON CEPHOU KUCIIOTHI;

IIPOBE/ICHNE KaUeCTBEHHBIX PEaKni Ha CyIb(UI-, CYIbPUT- U CyIbPaT-MOHbI
¥ HaOJI0ZIeHHE MMPU3HAKOB UX MPOTEKAHUS;

O3HaKOMJICHHE ¢ (U3NYECKUMHU CBOWCTBaMHU a3oTa, Qochopa u ux
COCTMHEHMM, 00pa3aMu a30THHIX U (HOCHOPHBIX YI0OpEHNUI;

noJiyueHue, coOupaHue, paclio3HaBaHUE U U3YYEHHE CBOWCTB aMMMAKa,
V3y4EeHUE CBOMCTB COJIE aMMOHMUS,

pOBeJCHIE KaYyeCTBEHHBIX PEaKIMil HAa MOH aMMOHHUS, HUTPUT-, HUTPAT- U
docdaT-noHbI U U3yUEHUE MPU3HAKOB UX MPOTEKAHUS;

U3y4YeHHUE B3aUMOJICUCTBUS KOHLIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJIbIO,
CBOUCTB (hocOpHOI KUCIIOTHI U €€ COJICH;

03HAKOMJICHHE C MOJENIAMHU KPUCTAUIMYECKUX PELIETOK alMasa, rpadura u
dynnepena, ¢ mporeccoM aacopOLMU PacTBOPEHHBIX BEIIECTB aKTHUBHPOBAHHBIM
YIJIEM U YCTPOMCTBOM MPOTHUBOTa3a;

noJlyueHue, coOupaHue, pacrio3HaBaHUE U U3YYEHHUE CBOMCTB YIIEKHUCIIOrO
rasa;

NpOBEJCHNE KAueCTBEHHBIX pEaklUWid Ha KapOOHAaT- U CHJIMKAT-UOHBI H
U3y4eHUE MPU3HAKOB UX MPOTEKAHUS;

U3y4eHUE B3aMMHBIX MIPEBpAIlleHUuI KapOOHATOB U THAPOKAPOOHATOB,

O3HAaKOMJIEHWE ¢ oOpa3laMu MOPUPOIAHBIX KapOOHATOB M CHJIMKATOB, C
IPOAYKIMENH CUTMKAaTHON IPOMBIIIIEHHOCTH;

pelleHne SKCIePUMEHTANIbHBIX 3a/1a4 10 TeMe « Bakneie HeMeTamibl U ux
COETMHEHUS.

MeTtasibl 1 MX COeTUHEHUS

O61ue cBoiicTBa MeTaiioB. OO01Iast XapaKTePUCTUKA XUMUYECKUX 3JIEMEHTOB
— METaJJIOB HAa OCHOBAHUU UX Moj0XeHus B [lepuoanueckoi cucteMe XMMHUYECKUX
anementoB J[. M. MengeneeBa u crpoeHust aromoB. Metaiuisl A- u b-rpymm.



CtpoeHure NMpOoCThIX BENIECTB — METAJUIOB. MeTarmindeckas CBA3b U MeTaJUInYecKas
KpUCTaJUTMYeCcKas pernieTka (MpUMUTHBHAS KyOndeckasi, 00 bEMHO-TICHTPUPOBAHHAS
KyOunueckas, rPaHELICHTPUPOBAHHAA KyOudeckas, rekcaroHajabHas
MJIOTHOYITAKOBaHHAs ). 3aBUCUMOCTh (DPU3MUECKUX CBOMCTB METAJNIOB OT CTPOCHUS
KPUCTALIOB. JJEKTPOXUMUYECKUN psJl  HampspDkeHu  MetamioB.  OOmiue
XUMUYECKAE CBOMCTBa MeTauioB. OOmme cmocoObl TOMyYeHHUS METaIIOB,
METaJUTyprus. DJIEKTPOIN3 PACIUIABOB U PACTBOPOB COJIEH KaK OJIMH W3 CIIOCOO0B
noyueHust MeTayijioB. [loHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIEC CTIOCOOBI 3aIIUThI
ux oT Koppo3uu. CruiaBbl (CTalib, YYT'yH, JOpATIOMUHUNM, OpoH3a). [IpumeHenue
METAJIJIOB U CILJIABOB B OBITY U IIPOMBIIILJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie meTamapl: nonoxeHue B llepuoanueckon cucTteMe XMMHYECKUX
sanemenToB . 1. MenpaeneeBa, CTpOCHHE MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
dusnyeckue U XMMUYECKUEe CBOMCTBA (Ha MpUMepe HATPHUS U Kajus), TOJIydeHHe.
Oxkcupl U TUIPOKCHUIBI HATpUS U Kanusl. [[puMeHeHrne MeI0YHbIX METALUIOB U UX
coeauHeHni. buonornyeckas posb HaTpUs U Kajusl.

[[lenoyHo3emenbHblE METaUIbl MarHMid MW KaJblMH: IIOJIOXKEHHE B
[Tepuoanueckon cucteMe XxumMu4deckux 3yemMeHToB /. Y. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJiIeHUE B mpupoae. Puzndyeckue 1 XMMUYECKUE CBOMCTBA MarHus U
Kasiblusl. BaxkHeille coeIMHeHUsT Kalblns U Maruusi (OKCHUJI, TUAPOKCHUJ, COJIN),
CBOMCTBA, MpuMeHeHne. JKeCcTKOCTh BOJIBI U CIIOCOOBI ee ycTpaneHusi. Kpyrosopor
KaJIbIUsI B IPUPOJIE.

AJfoMUHUN: TIoJ10’keHKE B [Ieproandeckoil cucteMe XuMUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE atomMa, HaXOXIACHUE B Ipupone. PU3nUecKue u
XUMHUYECKHE CBOICTBa amoMUHUsA. AMGPOTEpHBIE CBOICTBA OKCHIA U THAPOKCHUIA
anmtoMuHus. [[puMeHeHne aaTtOMUHNS U €T0 CIIABOB.

Memannwvt b-2pynn

OOmrass  xapakTepucTuka MeTaioB b-rpynn  (mOOOYHBIX — MOATPYII):
nonoxxenne B llepuonnueckon cucreme xumudeckux oanemeHtos J[. U
MeHneneeBa, 0COOCHHOCTH CTPOCHHSI aTOMOB. SIBIIeHHE «IpoOBajay dJIEKTPOHA Ha
pUMEpPE CTPOEHUS aTOMOB XpoMa, MeIH, cepedpa. BaneHTHbIE COCTOSHUS aTOMOB
d-oJIeMEeHTOB, CTENEHHM OKHUCJICHHUS aTOMOB B COCIMHEHUSX. 3aBHCHMOCTH
KMCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB W THUJIPOKCHUIOB METAUIOB OT 3HAYEHHUS
CTEIECHU OKHCJICHUSI 3JIEMEHTA B COCIMHEHUU (HAa MPUMEPE COEAUHEHHUM Xpoma).
[IepBoHayasbHBIE NPEACTABICHUS O KOMIUICKCHBIX COCTMHEHUSIX.

Menp u cepeOpo: CTpOCHHE aTOMOB, CTENEHU OKHCJIeHHs. OO0Iue KpaTtkue
npeAcTaBieHus O (U3UYECKMX W XUMHUYECKMX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aMMOAECHCTBHE C KUCJIOTAMH-OKUCIUTEIIMU), 00 UX OKCHAAX, TUAPOKCUIAX U



COJIIX, UX MpuMeHeHuu. lIpencraBienrs o0 aMMHAYHBIX KOMIUIEKCax cepedpa u
Menu. KauecTBeHHbIE peakuy Ha KaTUOHBI Meau (2+) u cepebpa.

[{uHK: cTpoeHue aToMa, CTeTICHh OKHCIICHUS. XapaKTepUCTUKa (PU3NIECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aMPOTEpHbIE CBOMCTBA OKCUIA U TUAPOKCHUIA.
KauecTBeHHbIE pEaKIIMM HA KATUOHBI LINHKA.

Keneso: crtpoenue aroma, creneHd okucieHus. Haxoxxnenue B mpupoze.
Ou3nyecKrne 1 XMMHYECKHE CBOMCTBA XKeje3a, MPUMEHEHUE. bromorndyeckas poJib
xkenesza. Oxcuapl, ruapokcuasl u conu skene3a (II) u sxenesza (III), ux cocras,
cBoMcTBa U nonydyeHue. KauecTBeHHbIE peakiiuy Ha KaTHOHBI JKese3a (2+) u xkemnesa
(3+). Uyryn um cranb — cruiaBel >kene3a. [Ipou3BojaCTBO uyryHa W cCTaju.
DKOJIOTUYECKHE MPOOJIEMBI, CBA3aHHBIC C METAJUTYPTHYECKUMHU MPOU3BOJICTBAMH.

DKCIepUMEHTaIbHOE U3YUEHUE BEIIECTB U SIBIICHUIA:

O3HAKOMJIEHWE C O0Opa3llaMu METalIoB U CIUJIaBOB, WX (U3UYECKUMU
CBOMCTBaMU,;

MOJEIUPOBAHNE METAINYECKOU KPUCTAJUIMYECKON PELIETKH;

W3Y4YEHHE B3aNMOJECUCTBUS METAIJIOB C BOJIOM, C PACTBOPAMH COJIEU U KHUCIIOT,
UCCIIEIOBAaHUE TMPOLECCOB AJEKTPOIn3a pacTBopoB xyopuaa meau (1) u monuna
KaJINsl, KOPPO3UU METAJLIOB;

U3y4eHUEe OCOOEHHOCTEW B3aMMOJEHCTBUS OKCHUIOB KaJbLIMsl W HATpUs C
BOJIOM, UX TUJIPOKCUJIOB — C OKcuIoM yriepoaa (IV) u kucioramu;

W3y4YCHHUE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KAJIBIINS, )KECTKON BOBL;

W3YUYEHHE IPOLIECCOB IOJYyYEHUS TUAPOKCUIOB JKEJIE€3a, UX XUMHUYECKUX
CBOMCTB,;

U3y4YeHHUE MPU3HAKOB MPOTEKAHMS KaYECTBEHHBIX pEaKIMii Ha MOHBI (MarHus,
KaJIbIIMS, aIIOMUHUS, IMHKA, kKene3a (2+) u xenesa (3+), meau (2-+);

HAOJIOICHUE W OMHMCAaHUE OKPAIIMBAHUS IJIAMCHU MOHAMU HATPUS, KaIHs U
KQJIbIIUS;

uccien0oBaHue aM(POTEpHBIX CBOMCTB THAPOKCHUAA ATOMUHHUS, THAPOKCHIA
xpoMma (III) u rugpokcuaa HMHKA;

pelIeHre SKCIEPUMEHTATBHBIX 3a/1au 1o TeMe «BaxkHeillne MeTamibl U UX
COEJIMHECHUS.

XUMHA 4 OKPYKAKIIAsA cpeaa

BemecrBa 1 Marepuansl B IIOBCEAHEBHOM JXKM3HU 4YeJOBEKa. BakHeuiune
BEI[ECTBA W MaTepHalibl, 00JaCTH WX MPUMEHEHHS. be3omacHoe HMCmoab30BaHME
BCIIECTB M XMMHUYECKHX peaknuii B ObITy. llepBas momomp mpu XUMHYECKHX
0’KOTax U OTPABJICHUSX.

HoBble MaTepralibl U TEXHOJIOTUU. [ [pUHINIIBI «3€JIEHON XUMUW.



OCHOBBI 3KOJIOTUYECKOM TPAMOTHOCTH. XHMHS M 310pOBbE. 3HAUECHHE
M3YYaeMbIX XUMHUYECKUX DJIEMEHTOB M WX COCAWMHEHWH s (HyHKIIMOHUPOBAHUS
opranusma uesoeka. [lonstie o 310poBoM oOpasze )KU3HHU.

XHUMHUECKOE 3arpsi3HEHHUE OKPYXKaIoleh cpeibl. DKOJOTUYECKHE TTPOOIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMU YTJIEPOIA, a30Ta, CEPBIL, TAKEIBIX MeTauoB. [loHsATHE
o [IJIK. Posib xuMHM B pelIEHNHN IKOJIOTUIECKUX MTPOOIIEM.

OKCNEPUMEHTAIBHOE HW3YYEHHE BEUIECTB M SIBJICHHWI: O3HAKOMJIEHUE C
oOpasiamMu MatepuayoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJUMEPHBIE MaTepUallbl),
ONPENEIICHUE KHUCIOTHOCTH MPHUPOAHBIX BOJA, MOJACIHMPOBAHUE IIpOIECCa
00pa30BaHMs KUCIOTHOTO JOK/Is, M3YyUEHUE €ro BO3JECHCTBUS Ha MaTepUAJIbI.

IloBTOpeHne m 00001IeHNMe 3HAHNH OCHOBHBLIX pa3/iejioB KypcoB 8-9
KJIaCCOB

[lepnognueckuii 3akoH U [lepuoandeckast cuCTeEMa XUMHUYECKUX AJIIEMEHTOB B
CBETE MPEJCTABICHUI O CTPOECHUS aTOMa. 3AKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMMHUYECKUX DJIEMEHTOB U UX COCIMHEHUW B IEPUOJIAX U rPynmax.

CTtpoeHue BelecTBa B TBEPIOM, KUIKOM U ra3000pa3HOM COCTOSTHUH. Bubl
XUMHUUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALINYECKOM
PELIETKU U BUJIa XUMHUYECKOM CBS3U.

Knaccudukanus XUMHUECKMX pPEAKUUMHA MO Pa3IMYHbIM  IMPU3HAKAM.
[IporHo3upoBaHre BO3MOKHOCTHM NPOTEKAHUS XUMHUYECKUX IPEBPALICHUN B
Pa3IMYHBIX YCIOBHUSIX HA OCHOBE IMPEACTABICHUNM XUMHUYECKOW KHHETHKHA U
TEPMOJUHAMUKH.

XUMHUYECKHUE peakluu B pacTtBopax. ['maponus conen. Peakiuu oKucCiIeHUs-
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBolicTBa KHCIIOT, OCHOBAaHHMM W COJE€H B CBETE€ TMPEIACTaBICHUN 00
ANEKTPOJUTUYECKON  JNUCCOUMAIMA WU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuusXx.

Mescnpeomemmnbnie ceasu

Peanuzanust mMexnpeaMETHBIX CBSI3€M MpU HM3YyYEHUM XUMHUU B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHSATUM, TAK U TIOHSATU, IPUHSTHIX B OTAECIbHBIX €CTECTBEHHBIX HAYKaX.

OO61ue ecTeCTBEeHHO-HAayYHBIE TTOHATHS: sIBJICHUE (MPOIeCcC), HAyuHbIN (akT,
rurnoTe3a, TEOpHs, 3aKOH, aHaIM3, CHUHTE3, KiaccuUKaiusi, NEPUOJUYHOCTD,
HaOIOICHUE, DKCIIEPUMEHT, MOJEINPOBAHUE, U3MEPEHUE, MOJENb, TEXHOJOTHS,
MaTepHUabl.

®duzrka: BEUIECTBO, TeNO, (U3MUECKUE BEJIMYMHBI, €JIMHULIBI HU3MEpPEHUs,
Macca, 00bEM, KOJIMYECTBO TEIUIOThI, aTOMbl M MOJIEKYJIbI, arperaTHble COCTOSIHUE
BEILIECTBA, CTPOEHUE Ta30B, XUAKOCTEH U TBEpAbIX (KPUCTAJUIMUECKUX) Tell,
KPUCTaJUIMYECKas PEUIETKA, SJIEKTPOH, PO aTOMa, MPOTOH, HEUTPOH, HOH, HYKJIU/I,



U30TOIbI, KBaHTBI, pPAJHOAKTUBHOCTh, aib(a-, OeTa- U ramMma-u3IydeHHE,
AIIEKTPUUECKUI 3apsif], TPOBOJAHUKH, IOTYTPOBOIHUKHU, TUIIEKTPUKH, COTHEUHBIN
CIEKTp, pa3ioxKeHne O0eI0ro CBeTa B CIEKTP.

buosnorus: sxocucrema, ouocdepa, GoToCHHTE3, MPOILIECCH 0OMEHA BEIIECTB,
MUHEpAIbHBIE YAOOPEHUs, MHUKPODJIEMEHTHI, MaKpPOIJIEMEHTHI, MHUTATEIbHBIC
BEIIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE TOPOIbI, OJIE3HBIE
HCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI, TUTaHETa 3eMJIsl.

TexHomOTHS:  CTPOUTENBHBIE  TEXHOJOTHH,  CEIhCKOXO3SHCTBEHHBIC
TEXHOJIOTHH, TEXHOJIOTHH JICKTPOHHOM MPOMBIIIIIEHHOCTH, HAHOTEXHOJIOTHH.



TJTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI TTO XUMUA
HA VPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUS (YIJTYBJIEHHBIN
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaTbl OCBOEHHUS MPOTPAMMBI OCHOBHOTO  OOIIEro
0o0pa3oBaHMsl JTOCTUTAIOTCS B XO0J€ OOYy4YeHUS! XUMHH B €JUHCTBE Yy4yeOHOU U
BOCIHUTATEIHHON EATEILHOCTH 00pa30BaTEIbHON OPraHnu3aliid B COOTBETCTBUU C
TPAJUIMOHHBIMU POCCUHUCKUMU COLIMOKYJIBTYPHBIMH U AYyXOBHO-HPABCTBEHHBIMU
LHEHHOCTSIMU, TPHUHATHIMM B OOIIECTBE MpaBWiIaMU M HOPMaMM IOBEJCHUS U
CIOCOOCTBYIOT TMpOIIECCaM CaMOIO3HAHUS, CAMOPa3BUTUS W  COLMAIM3alUU
oOydJaroruxcs.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAalOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJICTBOBATbCSl CHUCTEMOW IO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTAlMil H
pacIIMpEHUE OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

IPOSIBIICHHE LIEHHOCTHOIO OTHOIIEHHS K OTE€YECTBEHHOMY KYJBTYPHOMY,
HAay4YHOMY M HCTOPUYECKOMY HACJEAMIO, IOHUMAHHUE 3HAUEHHS] XUMHUYECKOW HAyKU
Y TEXHOJIOTMH B JKM3HU COBPEMEHHOI'0 OOIIECTBa, B pa3BUTUU 3KOHOMUKHU Poccun
Y CBOETO PETUOHA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

IPEACTABICHHE O COLMAIBHBIX HOpPMax M MPaBHIAX MEXKIMYHOCTHBIX
OTHOIIIEHU! B KOJUIEKTUBE, MPOSBICHHE KOMMYHMKATHUBHOM KYJIbTYphl B
Pa3HOO00pa3HOI COBMECTHOM AESTEIbHOCTH;

CTpEMJICHHE K B3aMMONOHMMAaHHUIO ¥ B3aMMOIIOMOIIM B Mpolecce y4eOHOU u
BHEY4YCOHOU JEeATEIHHOCTH;

TOTOBHOCTh OLICHMBAaTh CBOE MOBEJAEHUE MU IMOCTYIKH CBOUX TOBAPULIEH C
NO3ULMNA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEIACTBUMN
MIOCTYTKOB;

3) dopmupoBaHus IEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE M XWMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U HEOOXOIUMbBIE AJIs
MIOHMMAHMS CYIIIHOCTH HAyYHOW KapTUHBI MUPA;

OCO3HAHME [IEHHOCTU HAYYHOT'O O3HAHUS JJISI PA3BUTHS KAXKJIOI0 YEJIOBEKa U
MIPOU3BOAMUTENIBHBIX CHJI OOIECTBA B 1I€JIOM, POJM U MECTa HAayKu «XHUMHS» B
CUCTEME HAYYHBIX MPEJICTABICHUNA O 3aKOHOMEPHOCTSX PAa3BUTHS HPUPOIBI,
B3aMMOCBS35IX YEJIOBEKA C IPUPOJHON U TEXHOJIOTMYECKON CPELIOH;

Mo3HaBaTelibHAas MOTHBALUS W HWHTEpPEC K OOYy4YEHHI0, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOpa3BUTHI0O U CaMOOOpa30BaHUIO, K MCCIEI0BATEIbCKON



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHUS M YPOBHS JAbHEUIIETO
oOy4eHuUs;

4) BOCIUTAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKA Ha 3/0pPOBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCIEJICTBUMA U
HEIPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJs, HAPKOTUKOB, KypPEeHHUS ),
HEOOXOMMMOCTH COOJNIO/IGHNUsT TIpaBWUJ O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMUYECKUMHU BEIIECTBAMU B YUYEOHBIX U )KU3HEHHBIX CUTYAIIUSX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoBaHUE IIEHHOCTHOT'O OTHOUIEHUS K TPYJIOBON IEATEIBHOCTH Kak
€CTECTBEHHOUN MOTPEOHOCTH YEJIOBEKA M K MCCIIEIOBATEILCKON ACATEIHPHOCTH KaK
BBICOKO BOCTPEOOBAHHOI B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K MpodeccusiM, CBSI3aHHBIM C XUMHEH, B TOM YHCIE K
npodeccusiM HaydHOU cepbl, OCO3HAHME BO3MOXKHOCTH CaMOpeanu3alid B 3TOU
chepe;

6) 3K0J10rH4ecKOro BOCIIMTAHHUA:

0CO3HaHUE HEOOXOIUMOCTH OTHOIIEHUS K MPUPOJIC KaK UCTOYHHUKY JKU3HU Ha
3emJie, OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOM KyJNbTYphl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX MOCIEACTBUM Jid
OKpY>KaroIllIel Cpe/bl; 0CO3HAHUE TTI00ATFHOTO XapaKTepa HKOJIOTHYECKUX TPpodiieM
U ITyTeH UX pelIeHus; CHOCOOHOCTh MPUMEHSTh 3HAHUS, TOJIy4aeMbl€ MPY U3yUYEHUU
XUMUH, U1 PEIICHUS 3a]ay, CBSI3aHHBIX C OKPYXKAIOLIEW CpeAoi; aKTUBHOE
HENPUATUE JCUCTBUM, MPUHOCAIIMX BPEN OKPYKAKOIIEH CpPENe; OCO3HAHUE CBOEHU
pOJIM KakK TpaXAaHWHA W TOTPEOUTENST B YCIOBHUSX B3aUMOCBS3U IPUPOTHOM,
TEXHOJIOTUYECKON M COLHMAIBHOM Cpell; TOTOBHOCTh K YYaCTHIO B IPAKTUYECKOMN
NEATEIIBHOCTH 3KOJIOTUYECKON HAMPABIECHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe pe3yNbTaThl OOYYArOMIMXCS, OCBOMBIIMX MPOTpamMMy IO
XUMHH OCHOBHOT'O O0IIIET0 00pa30BaHus, BKIIOYAIOT:

YCBOCHUE MEKIUCIUILTMHAPHBIX (MEXTIPEIMETHBIX) TTOHITHHI, OTPasKAFOIINX
MaTepuaJbHOEe €IUHCTBO MHpa M TPOIlecCC TMO3HaHUsA (BEUIECTBO, CBOMCTBO,
DHEprus, sSBICHUE, HAYYHBIH (DaKT, 3aKOHOMEPHOCTb, THUIOTE3a, 3aKOH, TEOpPHS,
HaOII0IeHUE, U3MEPEHUE, UCCIIEIOBAHUE, SKCTICPUMEHT U IPYTHE);

OBJIQJICHHE YHHUBEPCATHLHBIMU YY€OHBIMU NEUCTBHUSAMHU (ITO3HABATEILHBIMH,
KOMMYHUKATHUBHBIMH,  PETYJISTUBHBIMH),  BAXHBIMH  JUISI  TIOBBIIICHUS
3 PEKTUBHOCTH OCBOCHHS COAECpKaHUS y4eOHOTo ImpeaMera, (popMHpPOBaHUS



KOMIIETEHIIMH, &  TaKKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIbHOCTH
oOy4aromuxcst B Kypce XuMuu;

CIIOCOOHOCTh UX HCIOJIb30BaTh B y4e€OHOM, MO3HABATEILHOM M COLIMANBHOM
IIPaKTHUKE.

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJoruueckue aeicTBUA:

YMEHHUSI HCMOJb30BaTh MNPHUEMBI JIOTHUECKOTO MBIIUICHUS! MPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMbBICI XUMHUUYECKUX MOHATUM (BBIACIATH UX CYIIECTBEHHbIC
MPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JIPYTMMU MOHSTHSIMHU); aHAJIU3UPOBATD,
CpaBHMBATh, 000011aTh, BBIOUpPATh OCHOBAaHWUS JUI  KjaccHuUKammu U
CHUCTEMaTHU3AIMU XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIUM; YCTaHABJIMBATH
MIPUYUHHO-CJICICTBEHHBIE CBSI3H MEX Ty 00bEKTaMU U3YUEHUS, CTPOUTH JIOTUYECKUE
paccyxaeHus: (MHAYKTUBHbIC, IETYKTUBHBIE, IO AHAJIOTUH); MIpeiaraTb KpUTEpUU
U BBISIBJISITH OOIIME 3aKOHOMEPHOCTH M MPOTUBOPEYMS B M3yUaeMbIX Ipolieccax u
SIBJICHUSIX; MPOBOJUTH BBIBOJbLI M 3aKJIIOUCHUS; YMEHHUS MPUMEHSATHh B MPOILIECCE
MO3HAHUS NOHATHS (MPEIMETHBIE U METANIPEAMETHBIE ), CHMBOJIMYECKHUE (3HAKOBBIE)
MOJIEJIN, UCTIOJIB3yEeMbI€ B XUMHUH, TPEOOPA30BHIBATH MOJICIHHBIC MTPEACTABICHHUS —
XUMUYECKUH 3HAK (CMMBOJ DJIEeMEHTa), XuMudeckas (opMmysa W ypaBHEHHE
XUMHUYECKOUN peaKkluK — MPU PEIICHUH YU4eOHBIX 33J1au; ¢ Y4€TOM TUX MOCIbHBIX
MpEACTaBICHUM  XapaKTepU30BaTh M3y4aeMble XHMHUYECKHE BEIIECTBA U
XUMHUYECKUE PEAKIINHU.

ba3oBble wuccienoBareJbCKue AeMCTBUA (METOAbI HAYYHOI0 IO3HAHUA
BeIleCTB M sIBJIEHUII):

YMEHUsI TIPUMEHATh METOJbl HayYHOTO ITO3HAHUS BEIIECTB W SIBJICHUN Ha
OMIIUPUYECKOM U TEOPETUYECKOM YPOBHSIX B Yy4eOHOW TO3HABATEILHON U
MPOEKTHO-UCCIIEIOBATEIbCKOMN AESATETbHOCTH;

YMEHHUSI KCMOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEJIbHO CTaBUTh BOIIPOCHI; aHATU3UPOBATh (DAKTHI, BHISIBIISTH
u GopMyIUpoBaTh MPOOJIEMY, OMPENENATh 1eJIb W 3aJayd, COOTBETCTBYIOIIWE
pemIeHno MPoOJIEeMBbI; TIPEAJIaraTh OMUCATEILHYIO WA OOBSICHUTEIBHYIO THIIOTE3Y
¥ OCYIIECTBJISITH €€ TPOBEPKY; YMEHHS MPOBOAWTH H3MEPEHHS HEOOXOIUMBIX
MapaMeTpoOB, BBIYUCIICHUS, MOJIETUPOBAHUE, HAOIIONCHUS M OKCIIEPUMEHTHI
(peasibHBIE W  MBICIICHHBIE), CaMOCTOSITEIbHO TPOTHO3UPOBATh PE3YJIbTaTHI,
dbopmynupoBaTh 000OIIEHHUS] W BBIBOABI MO Pe3yjbTaTaM IPOBEJECHHOIO OIbITA,
WCCJICIOBAHMSI, COCTABIISITH OTYET O MPOCIIaHHON padoTe;

Pabora ¢ undopmanmeii:

YMEHHUsI OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(POpMaIuu (Hay4dHO-

MONYyJISIpHAsl JIUTepaTypa XHMHYECKOTO COJIEp)KaHMS, CIPAaBOYHBIC TMOCOOUS,



pecypcsl MHTepHeTa); aHanu3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBATH €€
JIOCTOBEPHOCTh U  HEMPOTHBOPEUYMBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHGOpPMAIMIO, 3HAUYUMYIO JJI pelIeHds y4eOHOM 3a7aud; yMEHHs] NpPUMEHATH
pasIuYHbIE METOABl M (OPMYyIUPOBATH 3aMpoChl TPU TOWCKE M OTOOpE
uHbOpMaIlii, HEOOXOIWMOU Ui BBHITIOJHEHHsI Y4eOHBIX 3a/iad; HCIOJIb30BaTh
UHPOPMAIMOHHO KOMMYHHKATHUBHBIE TEXHOJOTUU U pPa3IMYHbIE TOUCKOBBIC
CHUCTEMBI; CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJbHYIO (OpPMY MpeacTaBICHUSA
uHpopmanu (cxeMbl, TpaduKu, JUarpaMMbl, TaOJUIbI, PUCYHKH MU JpYyrue
(dbopMBbI); YMEHHS HCIOJIH30BaTh HAYYHBIH SI3BIK B Ka4eCTBE CpencTBa pabOThI C
XMMHYECKON WHpOpMAIMeil; TPUMEHATh MeXNnpeAaMeTHble (pu3udeckue u
MaTeMaTUYeCKUe) 3HAKU U CUMBOJIbI, (popmysbl, aOOpeBHaTypbl, HOMEHKIATYPY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe NelCTBHUA:

1) ymenus oOmieHus (MMCbMEHHOW M YCTHOM KOMMYHUKAITUN):

MPEACTABIATh TOJYYCHHBIC PE3yJIbTaThl TMO3HABATEIHHON IEATEIHHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; MyOJIMYHO BBICTyHaTh C MPE3CHTAIMEH
pEe3yAbTAaTOB BBIMOJIHEHUS] XWMHUYECKOTO HKCIEPUMEHTa (HUCCIIEN0BATEIbCKOM
7a00paTOPHON MJIM MPAKTUYECKON pabdoThl, yueOHOTO MPOEKTA); B XOJ€ [Uajora u
(MJIM) TUCKYCCUU 3a7]aBaTh BOMPOCKI O 00CYXK/1aeMOW TeMe U BbICKA3bIBaTh UJIEH,
bopMyIMpPOBaTh CBOW MPEJIOKEHUS OTHOCUTEIHHO BBHITIOJIHEHUS TPEIIOKCHHON
3aJ]auH.

2) yMeHHs yueOHOT0 COTpyAHUYECTBA (IPYNIOBas KOMMYHUKAITUSA):

y4acTBOBaTh B TIPYMMOBBIX (opMax palOOThl: IJIAHUPOBATH OPTraHU3ALUIO
COBMECTHOUM paboOThI, OMPEACNATh CBOIO POJIb, PACTIPENCISITh 3ada9d MEXKIY
YJIEHAMH TPYIIbI; BBIIOJHITE CBOIO YacTh pPabOThI, KOOPAWHUPOBATH CBOU
JEUCTBUS C ACHUCTBUSMH JAPYTHX YJICHOB KOMAaHIbI, ONPEICNSATh KPUTEPHUH TIO
OIICHKE KauyeCTBa BBIMOJHEHHON palOThl; pelaTb BO3HHUKAIOIIUE MPOOJEMbI Ha
OCHOBE ydYeTa OOIIMX HWHTEPECOB U COTJACOBAaHUS MO3UIMN, Y4yacTBOBATH B
oOcyxaeHnr, OOMEHe MHEHHSIMH, «MO3TOBOM INTypMe» H Apyrux Gopmax
B3aHUMOJICHUCTBUS.

PerynsiTuBHbBIC YHHBepCcaJbHbIe y4eOHbIe el CTBUA

OBnazieHWe YHUBEPCATbHBIMU YUYEOHBIMH PErYJISTUBHBIMU JEHCTBUIMHU
BKJIIOYAET Pa3BUTHE CAMOOPTaHU3AIMH, CAMOKOHTPOJS, CAMOKOPPEKLUU, B TOM
YyucIe:



YMEHHsI pemniath yuyeOHble U HCCIEAOBATEIbCKUE 3aJaud: CaMOCTOSITENIbHO
BbIOMpaTh CIOCO0 pemieHus yueOHOU 3a1a4uu (CpaBHHUBATh HECKOJIBKO BapHAHTOB
pelieHusi, BbIOMpaTh HauOoyiee MOAXONAIIUN C YYETOM CaMOCTOSTEIHHO
BBIJICJIEHHBIX KPUTEPHEB), IUIAHUPOBATH CBOIO pabdOTy MPHU PELICHUH Y4eOHON Min
UCCIIEI0BATENLCKOM 3a/1a4i; Ha OCHOBE MOJYYEHHBIX Pe3yJIbTaTOB (hOPMYIHPOBAThH
00001IeHNsT ¥ BBIBOABI, MPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCOB;
aHAJIM3UPOBATh PE3YJIbTAaThl: COOTHOCHTH CBOM JICHCTBUS C IUIAHUPYEMBIMHU
pe3yabTaTaMu, OCYLIECTBISITh CaMOKOHTPOIb MAESTEIbHOCTH; KOPPEKTUPOBAThH
CBOIO JIEATELHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ysbTaThl OCBOCHHS IMPOTPAMMBI 0 XUMHUH OCHOBHOTO
obmiero oOpa3oBaHus HA YIUIYOJICHHOM YPOBHE MMEIOT OOIIEe COAEPKATEITHHOE
SIIPO C IPEAMETHBIMHU pe3yIbTaTaMu 0a30BOT0 YPOBHS, COTJIACOBAHBI MEXKIY COOO1,
4TO TIO3BOJISIET PEaM30BbIBATh YIIIyOJICHHOE M3yUeHHEe KaK B paMKax OTACIbHBIX
KJIaCCOB, TaK M B paMKaxX pealn3alid HHIWBUIYaTbHBIX 00pa30BaTEebHBIX
TPAEKTOPHA, B TOM YHCJIC HUCIIONB3YsI CETEBOE B3aMMoOJIeicTBHE opranu3aiuu. [1o
3aBEpIICHHH pEAM3alMd POrPaMMbI  YTITyOJICHHOTO YpPOBHS OOydJaromuecs
CMOTYT JeTallbHEe OCBOUTH MaTepHall, OBJIAICTh PACIITUPEHHBIM KPYTOM MOHSATUH U
METOJIOB, PEIIATh 3aa4u 00Jiee BBICOKOTO YPOBHSI CIIOKHOCTH.

[TpenMeTHBIC pe3ynbTaThl BKIIOYAIOT: OCBOCHUE OOYYAIOIIMMUCS HAYYHBIX
3HAHWM, YMEHUHN U CIOCOO0B NEHCTBUMN, CrielU(DUUECKUX I MPEAMETHOU 001acTh
«XUMHS»; OCHOBBI HAyYHOTO MBIIUICHUS, BHIBI JCATSIBHOCTH IO TOJYYSHUIO
HOBOTO 3HAHUS, €ro HWHTEPIpEeTaly, NpeoOpa3oBaHUI0 W TNPUMEHEHHIO B
pa3sIUYHBIX YYeOHBIX M peajbHBIX >KHU3HEHHBIX YCIOBHSIX; OOECIEeUYUBAIOT
BO3MO>KHOCTh YCIEIIIHOTO OOyUY€HHs Ha CIEAYIOLIEM YPOBHE 00pa30BaHUsI.

K xoHiy oOyueHuss ¢ 8 kaacce y oOyuawiierocss OyayT copMHUpOBaHbBI
CJIeTyFOIINE TIPEIMETHBIC PE3yIbTaThl U3YUCHHsI XUMHH Ha YTITyOJICHHBIM YPOBHE:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IOHSATHUN: aToM, MOJEKyIa,
XUMUYECKUN DBJIEMEHT, METajUl, HEeMeTall, aJuIOTPOMHs, MPOCTOE BEIIECTBO,
CJIOKHO€ BELIECTBO, CMeCh (OJAHOpPOAHAsE U HEOJHOPOJAHAs!), BaJIEHTHOCTb,
OTHOCHUTEJIbHAA aTOMHAas M MOJEKYJspHAs Macca, KOJIUYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBas JI0Jsl XUMHYECKOrO »JJIEMEHTa B COEJUHEHUH,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TIIOTHOCTh T'a30B, OKCU/I, KUCIOTa, OCHOBAHUE,
colib, am(pOoTepHbIH OKCUZA, aM(OTEpPHBIM THIPOKCUI, XUMHUYECKas peakuus,
KJaccu(uKaIys peakiuii: peakiuy COCIUHCHHSI, PEAKIIUU PA3IIOKCHHS, PEaKIIun
3aMEIICHUsI, PEAKIMU OOMEHa, 9K30- W DHIOTCPMHUYECKHE PEaKIWU; TEITUIOBOU



ahdexT peakiuu; SAPO aToMa, AIEKTPOHHBIN CIIOM aToMa, aTOMHAs OpOWTAIIb,
paanyc aToMa, XMMHUYECKasl CBs3b, MOJSIPHASI U HEMOJIIpPHAsl KOBAJEHTHAs CBS3b,
WOHHasi CBf3b, HOH, KAaTUOH, AaHHWOH, pacTBOpP, MaccoBas J0Ji1 BELIECTBA
(MpolLIeHTHAss KOHLEHTpalus) B pacTBOPE, MOJSPHAsl KOHLEHTpAlMs BEILECTBA B
pacTBOpe;  BIEKTPOOTPULATEIIBHOCTh, CTENEHb OKHUCICHHS, OKHUCIUTEIN W
BOCCTAHOBUTEIIH, OKHCJIEHUE U BOCCTaHOBJICHHE, OKHUCJIUTENBHO-
BOCCTAHOBUTEJbHBIE PEAKLIMH, METOJI SJIEKTPOHHOTO OajaHca;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKHX ITOHATHN U IPUMEHSTh
OTU MOHATHS P ONIMCAHUU BELIECTB U UX IIPEBpALCHUM;

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JUIsl COCTaBJI€HUs (POPMYJI BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;

OTpEAENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OHMHApHBIX COEAMHEHUSX,
CTENEHb OKHCIEHUS AJIEMEHTOB B OWHApHBIX COEAMHEHUSX, MPUHAJIEKHOCTb
BELIECTB K ONPEAEIEHHOMY KJIacCy COeIMHEHUH 1o (popMynam, BUJIbI XUMUYECKON
CBA3U (KOBaJEHTHOW U MOHHOW) B HEOPTAaHUYECKUX COETHMHEHMUSIX;

pacKphIBaTh CMBICI 3aKOHOB COXPAaHEHHsS MAacChl BELIECTB, MOCTOSHCTBA
cocrasa, Ilepmogmueckoro 3akona /. M. Menneneesa, aTOMHO-MOJIEKYJIIPHOU
TEOPHH, 3aKOHA ABOTaJpo U €ro CIEACTBUMN, PEICTABICHUNA O HAy4YHBIX METOAAX
IIO3HAHHSA, B TOM UYHUCJIE DOKCIEPUMEHTAIBHBIX M TEOPETHUYECKUX METOAaX
MCCJIEIOBAHMSI BELIECTB U U3YUYECHHS] XUMHUECKUX PEAKIIMIA;

JEMOHCTPUPOBATh MOHMMAaHUE MEPUOJUYECKOW 3aBUCUMOCTH CBOKCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MOJIOKEeHUS B [lepuonnueckoi cucreme:

OIKCHIBATh U XapaKTepu30BaTh TabauuHyto popMy Ilepuonnyeckoii cuctemMsl
XMMHMUYECKUX AJIEMEHTOB: Pa3inyaTh MOHATHS «rJaBHas noarpynna (A-rpymnmna)» u
«moboynas moarpymma (b-rpymnmna)y, «mainsie nepruoas» 1 «O0JIbIINE TEPUOABIY;

COOTHOCUTH 0003HauYeHUs, KOTOpble umeroTcss B Ttabnuie «llepuoanueckas
cucreMa xumuyeckux oanemeHroB JI. M. Menneneesa», ¢  4HUCIOBBIMHU
XapaKTePUCTUKaMH CTPOEHHUS] aTOMOB XHMHUYECKUX AJIEMEHTOB (COCTaB M 3apsin
aqpa, 001Iee YUCII0 AEKTPOHOB U PACIIPEICTICHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBSI3b TMOJIOKEHUA dieMeHTa B Ilepumommyeckoil cucreme ¢
pacnpeneseHueM 3JEKTPOHOB IO JHEPreTUYECKUM YPOBHSM, MOAYPOBHSAM H
opOUTANIIM ATOMOB IIEPBBIX YETHIPEX MEPHOJIOB;

KJIACCU(PUIMPOBATh XUMHYECKHE DIIEMEHThI, HEOPraHUYECKHE BEILIECTBA,
XUMUYECKHE PEAKLHH (110 YUCILY U COCTaBY YYaCTBYIOIIUX B PEAKLIMH BEIIECTB, 10
TeroBoMy 3G (heKTy);

XapaKTepU30BaTh (OMUCHIBATh) PU3NUECKUE U XUMUUECKHE CBOMCTBA MMPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOAa, BOAOPOIA, BOJbI, OOLIME XMMUUECKUE CBOWCTBA
OKCUJOB, KHUCJIOT, OCHOBAaHMW W COJIEH, T€HETHYECKYIO CBS3b MEXKIy HUMH,



MOJNTBEPXKIass MPUMEPAMHA  MOJICKYJSPHBIX  YPAaBHEHHWH  COOTBETCTBYIOIIMX
XMMHUYECKUX PEAKIUN;

OTHCHIBATh POJIb KUCIOPOa, BOJOPOJA U BOJBI B IPUPOJAHBIX MPOIECCax, B
JKUBBIX OpraHU3Max, UX MPUMEHEHUE B PA3JIMYHBIX OTPACIISAX MPOMBIILICHHOCTH,
BO3MOYKHOE MICTIOJIb30BAHKUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHITP W TPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
COCTaBa W CTPOCHWMsI, BO3MOXXHOCTU MPOTEKAHUS XWMHUYECKHX IpEBpaIeHU B
Pa3IINYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIBbHYIO JIOJK0 XMMHYECKOTO 3JIEMEHTa B COCIMHCHUH,
MAacCOBYIO JOJIF0 XMMHYECKOTO JJIEMEHTa Mo (opMylie COeaUHEHUs, HAXOIUTh
IPOCTEUITy 0 (POPMYITy BEIIECTBA IO MACCOBBIM WJIM MOJIBHBIM JIOJISIM DJIEMEHTOB,
MacCOBYIO JIOJIFO BEIIECTBA B PAacTBOPE, MOJSIPHYIO KOHIICHTPAIIUIO BEIICCTBA B
pacTBope, MPOBOJIUTH PACUYCTHI IO YPaBHCHUSIM XUMHUYECKON PEaKIINM;

IPUMEHSATh OCHOBHBIC OIEPAITMH MBICIIUTEIIBHON JIEeATEIHPHOCTH — aHAJU3 W
CUHTE3, CpaBHEHHUE, 0000IICHNE, CUCTEMATHU3AITNIO, KIACCU(UKAIINIO, BBISBICHHUE
PUYUHHO-CJICICTBEHHBIX CBSA3CH — JISI U3YYCHUS CBOMCTB BEIIECTB M XUMUIECCKUX
peaKIuii, €CTECTBEHHO-HAYYHBIC METOJIbI MO3HAHUS — HAOJIOJICHUE, U3MEPCHHE,
MOJICIMPOBAHUE, DKCIIEPUMEHT (pealbHBIM M MBICIICHHBIN) — JJI1 OCBOCHUS
y4eOHOTr0 CO/IepKaHMUS;

PacKpBIBaTh CYITHOCTH MPOIIECCOB OKUCIICHUS U BOCCTAHOBJICHUS, COCTABIISATh
YPaBHEHUS TIPOCTHIX OKHCIUTCIBHO-BOCCTAHOBUTEIBHBIX PEAKIUH (METOIO0M
AJIIEKTPOHHOTO OajaHca);

YCTaHABJIMBATh CBS3W MEXKAY pEalbHO HaOMI0MaeMbIMU XUMUYCCKUMHU
SIBJICHUSIMU W TIPOIIECCaMH, MPOUCXOIANTUMHU B MaKpPO- U MUKPOMHPE, OOBICHSITH
MPUYUHBI MHOTOOOPAa3Hsl BEMIECTB, COOTHOCHTh XUMHUYECKUE 3HAHUS CO 3HAHUSIMHU
JIPYTUX YYCOHBIX MPEIMETOB;

coOJTr01aTh TIpaBMIIa 0€30MacHOM PabOTHI B 1a00OpaTOPUH MPH UCIIOJIB30BAaHUHU
XUMHUYECKOH MOCY Il 1 000PYIOBaHMSI, @ TAK)KE MPABHJIa OOPAIIECHUS C BEIIECTBAMHU
B COOTBETCTBHHM C WHCTPYKIIUSIMH BBITIOJHEHUS J1aO0OPAaTOPHBIX OIBITOB H
MPAKTUYECKUX PabOT MO TOJYYCHHIO M COOMPAHHWIO Ta3000pa3HbIX BEIIESCTB
(BoJIopoJia M KUCJIOPO/1a), IPUTOTOBIICHUIO PACTBOPOB C OMPEICICHHON MacCOBOM
JI0JIeH pacTBOPEHHOTO BEINECTBA, PEIICHUIO SKCIICPUMEHTAJBHBIX 33J1a4 10 TeMe
«OCHOBHBIE KJIACCHI HEOPTAaHHYECKHUX COCAUHCHHIN;

JEMOHCTPUPOBAThL  BJIAJACHUE OCHOBAMHU XUMHYECKOH TPaAMOTHOCTH,
BKJIFOYAFOIICH YMEHHS 0€30MMacHOT0 00paIleHus C BEIICCTBAMH, UCIIOJIb3YEMBIMHU B
MOBCEHEBHOM XKU3HM, a TaK)Ke 3HAHUE IMPABUJI MOBEJCHUS B LEIAX COCPEIKCHUS
3JI0POBBS M OKPYXKAIOIIEH CPE/Ibl.



K xoniy oOyuenus 6 9 knacce y oOyuwaromerocss OyayT copMUpOBaHBI
CJICTYFOIIIHE TIPEIMETHBIC PE3YJIbTAaThl N3YUCHHSI XUMHH Ha YTITyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKUX MOHATHI: XUMUYECKUN JIEMEHT,
aTOM, MOJIEKyJa, WOH, KATHOH, AHHOH, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKast PEaKIus, TeIIoBor 3h(EKT peakiuu, MOIb, MOISPHBIN
00BEM, pacTBOp;

AIEKTPOJIUTBI, HEANEKTPOIUTHI, ANEKTPOJIUTHUECKAS TUCCOLMALMS, PEAKIINU
MOHHOTO OOMEHa, TUIPOJU3 CoJiei, oOpaTMMble M HEOOpaTHUMble pEaKluu,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIIMU, OKHUCIHUTENb, BOCCTAHOBUTEIID,
OKHCJICHUE ¢ BOCCTAHOBJICHWE, DJJEKTPOJN3, aJUIOTPOINus, aM(OTEpHOCTD,
XUMHUYECKasl CBS3b (KOBaJEHTHasi, MOHHAs, METaJUIMuecKas), MEXMOJICKYJISIPHbIC
B3aUMOJICUCTBHUS (BOJOpPOAHAS CBsi3b, cHibl BaH-nep-Baanbca), KOMILIEKCHbBIE
COCIMHEHMSI, KPUCTAJUIMYECKUE PENIeTKH (MPUMUTUBHAS KyOWdYecKas, 00OBhEMHO-
LEHTPUPOBAaHHAS KyOudeckas, rPaHELICHTPUPOBAHHASA KyOudeckas,
reKcaroHajibHasi IUIOTHOYMNAaKOBaHHAs), KOPPO3Hsl METAJUIOB, CIUIaBbl; CKOPOCTH
XUMUAYECKON PEaKInu, KaTajdu3, XUMUYECKOE PAaBHOBECHUE, PJIEMEHTBl XUMUYECKON
TEPMOJMHAMUKHU KaK OJJHOM U3 TeopeTnyeckux ocHoB xumuu; [1/IK;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSITUI U IPUMEHATh
9T MOHSATHUSI IPU ONKUCAHUY BEILIECTB U UX MPEBPAIICHUN;

UCITI0JIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JIJIsl COCTaBJIeHUs (POpMYJT BELIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIUN;

ONPENENIATh BAJIEHTHOCTh U CTENEHb OKUCJIEHUS XWMHYECKHUX DJIIEMEHTOB B
COCJIMHEHUAX PA3JIMYHOIO0 COCTABA, MPUHAJIEKHOCTh BEIIECTB K OIMPEICICHHOMY
KJIACCy COENUWHEHMHA MO (opmysaM, BHIBI XUMHYECKOW CBS3M (KOBaJCHTHOM,
MOHHOM, METaJUIMYECKOM) B HEOPraHMYECKUX COCIUHEHUSX, 3apsj HOHA 10
XUMHUYECKON (opmysie, XapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPTaHUYECKHUX
COCJIMHEHUH, TUI KPUCTAJUIMYECKON PEMIETKU KOHKPETHOTO BELIECTBA;

packpeiBath cmbica [lepuogmueckoro 3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATH Er0 MOHUMAHUE:

OMUCHIBATh U XapaKTepu30BaTh TabnuuHyto hopmy [lepuoanueckoil cuctembl
XUMUYECKUX DJIEMEHTOB: Pa3IMyaTh MOHATHS «A-rpynna» u «b-rpymnma», «Mmanible
NEPUOJIBI» U «OOJBIIIHIE TIEPUOIBIY;

OOBSACHITH CBsI3b TIOJIOKEHHsI djemMeHTa B [lepmommueckoit cucteme ¢
pacrpeeneHueM JJIEKTPOHOB M0 JHEPreTUYECKMM YPOBHSIM, MOAYPOBHSIM H
opOuTaIsiM aTOMOB MEPBHIX YETHIPEX MEPUOIOB;

BBIICNISATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB SJIEMEHTOB M HX
COEUHEHUN (KUCIOTHO-OCHOBHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX CBONCTB
OKCHUJIOB U THUAPOKCHUIOB) B Mpelesiax MalblX MEPUOJOB U TJIaBHBIX MOJTPYII C
Y4YETOM CTPOEHHS UX ATOMOB;



PacKpBIBATh CMBICI TEOPUH AICKTPOIUTHIECCKON AUCCOIMAnU, 3aKoHa ['ecca
U €ro CJEICTBHM, 3aKOHA IEUCTBYIOIHMX MAaCC, 3aKOHOMEPHOCTEW W3MEHEHUS
CKOPOCTH XHUMHUYECKOW pEeaKiuu, HampaBiICHUS CMEIICHUS XUMHUYECKOTO
paBHOBECHSI B 3aBUCUMOCTHU OT Pa3JIMYHBIX (haKTOPOB;

KJacCU(PUIIMPOBATh XMMHUYECKUE DJIEMEHThI, HEOPraHUYEeCKUE BEIIECTBA,
XUMUYECKUE PEaKIHH (10 YUCITY U COCTaBY YUaCTBYIOIIUX B PEAKIIMH BEIIECTB, IO
TerIoBoMy 3(deKTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO0 W3MEHEHUIO
CTENEHEH OKHCICHHUS] XUMHUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO
KaTajau3aropa);

XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BELIECTB
pPa3TUYHBIX KJIACCOB HEOPTAaHWYECKUX COCIWHEHUN, MOATBEPXKIAs TO OMHUCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX ¥ HMOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMHUYECKHIX
peakuuii;

COCTaBJISITh YPABHEHUS: IIEKTPOJUTUYECKON JUCCOLMAIIMK KUCIIOT, IIeJI0ouen
Y COJICH; TIOJTHBIE ¥ COKPAIIIEHHBIE YPaBHEHUS PEAKIINi HIOHHOTO OOMEHA; PeaKIlnid,
MOATBEPKIAIONINX CYIIIECTBOBAHWE TEHETHYECKON CBS3M MEXIY BEIICCTBAMU
pa3TUYHBIX KIJIACCOB,;

pacKpbIBaTh  CYIIHOCTh MPOIECCOB THUIAPOJIM3a COJIEH MOCPEICTBOM
COCTaBJICHUS] KPATKUX MOHHBIX U MOJIEKYJIIPHBIX YPaBHEHUN peakluid, CYIIHOCTb
OKHCITUTEIPHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUA  MOCPEACTBOM  COCTaBIICHUS
AJIEKTPOHHOTO OalaHca 3TUX PEaKITUi;

MPEICKa3bIBATh XapaKTEP CPebl B BOJHBIX PACTBOPAX COJICH;

XapaKTepU30BaTh (OMUCHIBATh) GPU3NUECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BellecTB (KUCJIOPOJa, 030H, TpaduT, aamas, KpeMHHi, O6op, azor, ¢ocdop, cepa,
XJIOP, HATPHA, KaJTnuii, MarHui, KaJIBIAIA, ATFOMUHUH, )KEJI€30, Me/Ib, INHK, CEPeOpo)
¥ 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHWCJE WX BOJHBIX PACTBOPOB
(aMMHaK, XJ0pOBOJOPO/I, CEpoBOI0PO, okcuanl yraepoaa (11, IV), kpemuaus (IV),
azorta (I, II, III, IV, V) u dochopa (III, V), ceprr (IV, VI), cepaucras, cepnas,
azoTHas1, QocdopHas, yrojpHas, KpEMHHEBAas KHUCJIOTHI, OKCUIbI U THUIPOKCHUJIBI
MetainoB [A-ITA-rpynn, amtomunusi, meau (I1), uunka, xenesa (II u 111));

MOSICHSITh COCTaB, OTHEIBHBIE CMOCOOBI MOJYYEHUS W CBOMCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOAEpKAIIUE KUCIOTHl XJOpa, a30TUCTas, OOpHas, yKCycHas
KHCJIOTBI M MX coju, rajoreHuansl kpemuus (IV) u docdopa (III u V), okcun u
ruapokcus xpoma (I1I), mepmanranaT kaaus;

OTHCHIBATh POJIh BAKHEUIITUX U3yIa€MbIX BEIECTB B IPUPOIHBIX MTPOIIECCaAX,
BJIMSIHHE HA KUBbIE OPTraHU3Mbl, IPUMEHEHHE B PA3JIMUYHBIX OTPACISX SKOHOMUKH,
UCITIOJIb30BAHUE JJI CO3/IaHHS COBPEMEHHBIX MAaTEPUAJIOB U TEXHOJIOTHIA;

MPOBOJIUTh PEAKIIMH, MOATBEPKAAIONINE KaUeCTBEHHBIM COCTaB Pa3IMYHBIX
BEII[ECTB, PACIIO3HABATH OIBITHBIM ITyTEM COJEP)KAIIMEcs B BOJHBIX pPacTBOpax



WOHBI: XJOpUA-, OpoMua-, uoaua-, cyiabdar-, docdar-, kapboHaT-, CHIMKAT-,
cynbput-, Ccynbpua-, HATPAT- U HUTPUT-UOHBI, THUIPOKCUI-WOHBI, KATHOHBI
aMMOHHUSI, MarHus, Kajablusl, aTlOMUHUS, *Kene3a (2+) u xenesa (3+), menu (2+),
IIUHKA,;

OOBSCHATH ¥ TIPOTHO3UPOBATh CBOMCTBA BAKHEWUIITNX M3Y4aeMbIX BEIIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOCHUS, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXXHOCTh MPOTEKAHMSI XUMHYECKUX MPEBPAICHUN B PA3IAYHBIX
YCIOBUSIX HA OCHOBE PACCMOTPEHHBIX D3JIEMEHTOB XWUMHUYECKOW KHHETUKH W
TEPMOIMHAMHUKH;

BBIYUCIISATh OTHOCHTEIHHYIO MOJICKYJISPHYIO M MOJSIPHYFO MacChl BEIIECTB,
MAacCOBYIO JIOJI0O XUMHYECKOTO 3JIEMEHTa 1o (hopmylsie COeNUHEHHs, MaCCOBYIO
JIOJII0 BEIIECTBA B PACTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOTO JJIEMEHTa B
COCIMHEHUH, MOJIIPHYIO KOHIIGHTpAIMIO BEIIeCTBAa B pPAacTBOpPE, HAXOAWTH
npocTeinyo GopMyiy BemecTBa M0 MAaCCOBBIM MM MOJBHBIM JIOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI TI0 YPABHEHUSIM XUMUYECKUX PEAKIUN C YIETOM HEIOCTaTKa
OJIHOTO W3 PEAreHTOB, MPAKTUYECKOTO BBIXOAA MPOIYKTA, 3HAYEHUS TEIIOBOTO
addexTa peakiuu, OnpeaesiTh COCTaB CMECE;

coOroaTh mpaBwiia 0€30MacHO paboTHI B Ta00OpaTOPUH MPHU UCIIOTB30BAHUN
XUMHYECKOH OCYABI U 000PYI0OBaHMS, a TAKXKE MIPaBHIIa 0OpAIICHUS C BEIIIECTBAMH
B COOTBETCTBHHM C WHCTPYKIUSMH BBITIOJIHEHHSI JA0OPATOPHBIX OIBITOB U
MPAKTUYECKUX PabOT MO TOJYYCHHIO M COOMPAHHWIO Ta3000pa3HbIX BEIIESCTB
(aMMHaKa ¥ yTIEKHUCIIOTO Ta3a) M PEIIeHUI0 SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMaM
Kypca, TPEICTaBIsTh PE3yJbTaThl dKCIEpUMEHTa B  (opmMe  BBHIBOJAOB,
JI0Ka3aTeNbCTB, TPpa(UKOB, TAOIUI] M BBISBIISATH SIMIIMPUICCKIE 3aKOHOMEPHOCTH;

MPUMEHSATh OCHOBHBIC OTEPAIlMd MBICIUTEILHON NEeITebHOCTH (aHAU3 U
CUHTE3, CpaBHEHHE, O0000IEeHNEe, CHUCTEMATU3AIHNIO, BBISIBICHUE MPUINHHO-
CJICJICTBEHHBIX CBSI3€H) MPU M3yUYECHUU CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIIHA,
BJIa/ICTh €CTECTBEHHO-HAYYHBIMA METOJIaMHU TMO3HAHUS (HAOIIOJCHNEe, U3MEPEHHE,
MOJIETUPOBAHUE, IKCIEPUMEHT (peanbHbI U MBICIICHHBIN);

OPUMEHSATh  TMpaBwia  0€30MacHOTO  OOpalleHusT ¢ BEIICCTBAMH,
WCITOJIb3yEMBIMH B TIOBCETHEBHOM KU3HM, MPABHIIA IIOBEICHUS B IIEJISTX COepEKEHUS
3M0pPOBbSI U OKPYXKAIOIIEH NPUPOJHONW Cpeapl, TMOHMMAaTh Bpea (OMaCHOCTH)
BO3JICHCTBUSI HA KUBBIE OPraHU3MBI OINpPEICIICHHBIX BEIIECTB, TMOACHATH Ha
mpuMepax CrocoObl YMEHBIIICHUSI W TIPEIOTBPAIICHHUS] UX BPETHOTO BO3JCHCTBUSA,
3HAYCHUE KUPOB, OCIKOB, YIIIEBOIOB ISl OPraHW3Ma YEJIOBEKa;

UCTIONIb30BaTh TOJMyYeHHBIC MPEICTaBICHUS O cdepax MpodhecCHOHATBHON
JeSITEIIbHOCTH, CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMHU TEXHOJIOTUSMHU, KaK OCHOBY
Ui POeCCHOHATBHON OpUEHTAIIMM W JIJII OCO3HAHHOTO BBIOOpa XMMHH Kak



PO HIIBHOTO TIPEeIMETa TIPH TIPOJIOJDKEHUN 00yUeHUS Ha YPOBHE CPETHETO 00IIEro
o0OpasoBanus;

y4acCTBOBATh BO BHEYPOUYHOU NPOEKTHO-UCCIEAOBATEIBCKOU NIESITEILHOCTH
XUMUYECKON U XMMHKO-3KOJIOTMUYECKOW HaIMpaBiIe€HHOCTH, MNPUOOPECTH ONBIT
IIPOBEICHUS YUEOHBIX MCCIEAOBAHMI B YCIOBUSIX 00pa30BaTeNIbHbIX OpraHU3alIN,
a TaKXe opraHu3anuii (IIEHTPOB) JOTOTHUTEIHHOTO 00Pa30BaHUS JETEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4vecTBO 4acoB
Ne HaumeHoBaHue pa3nesioB U
KonTpoabHsbie
n/n TeM POrpaMMbl Bcero
padoThI

Pa3nea 1. [leppoHavyanbHble XUMHUYECKHE NIOHATHS

XuMusg — BaykHas 00/1acTh

€CTECTBO3HAHHUSA U
1.1 10 0

IIPaKTUYECKOU NEeATEIbHOCTH

JeJIoBeKa
BemecTBa 1 XuMHu4ueckue
12 o 28 1
peakIuu
Hroro no pazneny 38

Pa3znen 2. BaxxHeiilnue nmpeacTaBuTeId HEOPraHU4eCKUX BelecTB

Bo3znyx. [lonstue o razax.

2.1 19 1
Kucnopoa. Oxkcuabt

)9 Bonopoa. I[Tonstue o kucnorax g 0
U COJIIX

)3 Bona. PactBopsl. [Torstue 06 18 1

OCHOBAHHUAX

54 OCHOBHBIE KJIaCCHI 16 |

HEOPraHUYECKUX COEIUHEHUN

Uroro no pazgeny 61

IIpakTHyeckue
padoThI

daekTpoHHbIe (LH(pPOBbHIE)
o0pa3oBaTe/IbHBIC PeCypChI

https://resh.edu.ru/subject/29

bubnunorexa [IOK
https://lesson.edu.ru/04/08

bubnunorexa [IOK
https://lesson.edu.ru/04/08

but6mmoreka [IOK
https://lesson.edu.ru/04/08

bubnunorexa [IOK
https://lesson.edu.ru/04/08

but6mmoreka [IOK
https://lesson.edu.ru/04/08

Pa3nen 3. [lepunoanueckuii 3axkon n llepuoguyeckas cucrema xummuideckux 3jaeMeHToB /. . MengeneeBa. CTpoeHne aTOMOB.

Xumunueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAKIHH



[Iepuonnueckuii 3aKOH U
[lepuoanueckas cucrema

3.1
XUMUYECKHUX 351eMeHTOoB J[. 1.
MenneneeBa. CtpoeHue atoma
XuMHuUecKasi CBSI3b.

32 OKHUCINTENILHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

Hroro no pazneny

Pe3epBHOE Bpemst
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18

16

34

136

bubnunorexa [IOK
https://lesson.edu.ru/04/08

bubnunorexa [IOK
https://lesson.edu.ru/04/08

but6mmoreka [IOK
https://lesson.edu.ru/04/08




9 KUIIACC

HaumeHoBaHme pa3iesioB U TeM
NPOrpaMMmblI

Ne i/

Paszgea 1. BemecTBo U XuMn4yeckasi peakius

[ToBTOpEeHME 1 yriyOJIeHHE 3HAHUH O
BEIIECTBE

1.1

OcHOBHbBIE 3aKOHOMEPHOCTH MTPOTEKAHUS

1.2 .
XUMHYECKHUX PEAKIIUH

13 DIIEKTPOIUTHYECKAsT JUCCOLIHAITHSL.
' XUMHYECKHE peakllui B pacTBOpax

Uroro no pazgeny

Pa3gen 2. HeMeTaJIBI M UX COCIUHEHUSA

OO0m1ast XapaKTEpPUCTHUKA XUMHYECKUX

21 aneMeHToB VIIA-rpynmsl. ["aorensl
OO0m1ast XxapaKTepPUCTHUKA XUMHYECKUX

2.2 aneMeHToB VIA-rpynmsl. Cepa u eé€
COEZIMHEHUS
OO0m1ast XxapaKTepPUCTHUKA XUMHYECKUX

23 aneMeHTOB VA-rpymmsl. A30T, pochop 1 ux

COCAUHCHUA

KoaunuecTBO 4acoB

Bcero

14

14

36

10

12

KonTpoabHbl
e padoThI

IIpakTuyeckn
e padoThl

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Bbubmuoreka [IOK
https://lesson.edu.ru/04/0
9

Bbubnmuoreka [IOK
https://lesson.edu.ru/04/0
9

bu6mmoreka [IOK
https://lesson.edu.ru/04/0
9

bu6mmoreka [IOK
https://lesson.edu.ru/04/0
9

bu6mmoreka [IOK
https://lesson.edu.ru/04/0
9

9 bubmnoreka [JOK
https://lesson.edu.ru/04/0
9




OO0m1ast XxapaKTepPUCTHUKA XUMHYECKUX
2.4 aneMeHToB [VA-rpynmsl. Yriaepoa u
KpEMHUU, UX coequHeHus. bop

Hroro no pasgeny

Pa3zgen 3. MeTaJsIbI M BX CO€IUHEHUS

3.1 OO01Ie CBOMCTBA METAJIOB

3.2 Baxxueiinmue MeTaibl 1 UX COSIUHEHUS

Uroro no pazgeny

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1

OCHOBBI IKOJIOTHYECKOM ITPAMOTHOCTHU

Hroro no pasgeny
Pa3gen 5. O0001menune 3 HaHMi

51 [ToBTOpEeHHe 1 0000IIIEHNE 3HAHUMA
' OCHOBHBIX Pa3zesioB KypcoB 8—9 ki1accoB

Hroro no pasgeny

PesepBHOE Bpems

BGIlIeCTBa 1 MaTCpHraJibl B JKU3HU YCIIOBCKA.

13

43

10

22

32

10

10

10

bu6mmoreka [IOK
https://lesson.edu.ru/04/0
9

Bbubnmmoreka [IOK
https://lesson.edu.ru/04/0
9

bu6mmoreka [IOK
https://lesson.edu.ru/04/0
9

bu6mmoreka [IOK
https://lesson.edu.ru/04/0
9

Bbubnmuoreka [IOK
https://lesson.edu.ru/04/0
9

bu6mmoreka [IOK
https://lesson.edu.ru/04/0
9
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