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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma MO XMMHUH OCHOBHOTO oOIIero ooOpazoBaHusi (yriryOJEHHBIM
YpOBEHB) COCTaBJICHAa HAa OCHOBE TPeOOBAaHUI K pe3yibTaTaM OCBOSHHUS OCHOBHOM
o0pa3oBaTeNbHOM MpOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOQ, ¢ yuetoM (enepanbHOi paboueld mporpaMMbl BOCITUTAHUS.

[IporpaMmma mo xumuu paszpaboTaHa C LEIbIO OKa3aHHWs METOTUYECKOU
MIOMOIIIH YYUTEIIO B CO3/IaHUU paboUdell mporpaMMBbI 10 y4eOHOMY MpPEeIMETY.

[TporpamMMa 1Mo XuMmuHM AaéT MPEACTABICHUE O IENAX, OOIIeH CcTpareruu
oOydeHHs, BOCIHUTAHHA W PAa3BUTHS OOYyYaIOUMXCA CPEICTBaMU Yy4eOHOIO
npeaMeTa, OnpeessieT 00s3aTenbHOe IPEIMETHOE COIePKaHNe, €T0 CTPYKTYPY MO
pasmenaM W TeMaM, pacmpelesieHHe 10  KjiaccaM, PEKOMEHIYEMYIO
MOCIIEIOBATEILHOCTh ~ M3YYEHUS XUMHH C Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€HM, JIOTUKM Yy4eOHOTO TMpolecca, BO3PACTHBIX
ocobeHHocTeil oOyuaromuxcsi. B mporpaMvMe 1Mo XUMUM  YUMTHIBAIOTCS
BO3MOXKHOCTH Y4Y€OHOTO MpeAMETa B peajn3alud TpeOOBaHUM K IMIaHHUPYEMBbIM
JUYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOydYeHUs U B
(GOpMUPOBaHUM OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEILHON  NEATEIhHOCTH
00ydJaromerocs Mo OCBOCHUIO Y4eOHOTO COJEPIKaHMUS.

W3yuenne XuMUM HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
OPHEHTHUPOBAHO HA OOIIEKYIBTYPHYIO MTOATOTOBKY, HEOOXOAMMYIO JIJIsl BRIPAOOTKH
MUPOBO33PEHYECKUX OPHEHTUPOB, PA3BUTUS MHTEJUICKTYAIbHBIX CIIOCOOHOCTEH M
WHTEPECOB OOYYarOIUXCs, Ha MPOJODKCHHE OOydYeHUs Ha YpPOBHE CPEIHETO
obmrero oopa3oBaHusl.

3HaHME XUMHH CIY>XUT OCHOBOM 11 (OPMHUPOBAHUS MHUPOBO33PECHUS
00y4aroIerocs, ero MpeaCTaBICHU O MaTepUalbHOM EIMHCTBE MHpPA, BAKHYIO
POJIb UTPAIOT GOPMHUPYEMbIE XUMHUEH MPEACTABICHUS O MPEBPALICHUSIX YJHEPTHH U
BEIIECTB B MpPHUPOJE, O MYTAX pELIEHHUs TI00adbHBIX MNPOOJIEM yCTOHYMBOIO
pPa3BUTHs YEJIOBEYECTBA — CBIPbEBOM, HJHEPreTUYECKOW, IPOJOBOJILCTBEHHOU
po0eM, mMpoOIeMbI IKOJIOTHIECKOM 0€30MMacHOCTH, IPOOJIEM 3APaBOOXPAHCHHUS.

N3yuenue xumun:

CIOCOOCTBYeT  pealiM3allid  BO3MOXKHOCTEH  JUIsi  CaMOpa3BUTUS U
dbopMupoBaHUS  KyJAbTYpPHl  JUYHOCTH  OOywaroumxcs, UX o0med u
(GYHKIIMOHAIBHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHPOBAHHE MBINUICHUSI W TBOPYECKHX CIOCOOHOCTEMH
0o0ydJarImuXcsi, HABBIKOB HX CaMOCTOSITEIIBHOH  y4eOHOW  JesATENbHOCTH,
OKCIIEPUMEHTAJIBHBIX W HCCIEAOBATEIbCKUX YMECHHH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B PO ECCUOHATBHON ACSITEbHOCTH;



3HAKOMHUT CO CHENMU(GUKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
MPEACTABIICHUA O €IUHCTBE MPUPOILI U YETIOBEKA, SBISETCS KIIOUYEBBIM ITAllOM B
(dbopMHUpPOBaHNUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYarOIINXCS;

crnocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHUAM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTMYECKOE
o0Opa3zoBaHue 00yUJarOIIUXCS.

JlanHple HampaBieHUs B OOyUYEHUH XHMHUU OOECIEUHBAIOTCS CHELMPHKON
collepaHusl TpPeIMeTa, KOTOPbIA SBISETCA MEJAarorMYecKd aJanTHPOBAHHBIM
OTpPa)KEHUEM ONPEIETICHHOTO 3Tara pa3BUTUS XUMUU.

VYriyOnéHHbI KypC XUMHUHM OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIMIUMHUCS CHCTEMbI NTEPBOHAYAIILHBIX MMOHATUNA XUMUHU, OCHOB
HEOPTaHWYECKON XWMHUU, OCHOBOIOJIATAIONINX MPEACTABICHUIN O0IIel XUMHUH U
OTZIETbHBIX 3HAUUMbIX MOHATHA OPraHUYECKON XUMUU.

CrpykTypa coaepkaHus MpPOrpaMMbl IO XUMHUU C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOTO Toaxoaa K e€ m3yueHuto. CoJepikaHue CKIAAbIBACTCS U3 CHCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHITUNA O XUMUYECKOU
peaknuu. O0Ge 3T CUCTEMBI OPTAHW30BAHBI MO MPHUHIUITY MOCIEAOBATEIBHOTO
Pa3BUTHS 3HAHUM Ha OCHOBE TEOPETUUECKUX MPEJICTABIICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJIIPHOM TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

MPEACTABICHUI 00 SNMEKTPOJUTUYECKON AUCCOLMAIIMY BEIIECTB B pACTBOPAX;

0 XMMUYECKOW KMHETHKE U TEPMOJUHAMUKE.

B ocHOBY TeopeTHUeCKMX 3HAHMI MOJIOKEHBl SMIUPUUYECKH MOJTyYEHHbIE
dakTtel. TeopeTnyeckue 3HAHUST PA3BUBAIOTCSA MMOCIIEIOBATEILHO OT OJHOTO YPOBHS
K Jpyromy u oOecrneyuBaloT OOydYalomUMCs BO3MOXHOCTh OOBACHATH U
IIPOTHO3UPOBATh CBOMCTBA, CTPOEHUE M O0JIACTH MPAKTUYECKOrO MPUMEHEHUs
U3Yy4YaeMbIX BEILECTB.

OcBoeHue coaepKaHWs MPOTPAMMBI IO XHUMHH  MPOUCXOAHWT  C
WCIIOJIb30BAaHUEM 3HAHUA W3 paHEe W3YYEHHBIX YUYEOHBIX MPEIMETOB:
OKpY’Kalmuii Mup, Ouosorus, (u3MKa, mMaremMaTHkKa, reorpadwusi, TEXHOJOTHS,
UCTOPUSL.

[Iporpamma OCHOBHOTO 00IIero oOpa3oBaHUA MO XUMHM (yTJIyOJIEHHBIM
YPOBEHb) OpPHEHTHpPOBAHA Ha COXpaHeHHE (YHIAAMEHTAILHOTO XapakTepa
oOpa3zoBanms, cHenuUK y4eOHOTO TIpeAMeTa ¢ OOECIeYeHUE YCIEITHOTO
oOy4yeHUsi Ha CleIyIoleM YpoBHE oOpas3oBaHusi. B mporpamme no Xumuu
peanu3yeTcsi pa3BUBAIOUIas U MPaKTUYECKas HAMPABIECHHOCTh OOYYEHHS XUMHH,
muddepennpanuss  00ydeHHs,  BKJIOYawlias — NpoQUIbHYI  MOATOTOBKY



oOydJalmuxcsi U MOCIEAYIOIIee CaMOONpeaeieHne B BbIOOpe HampaBlIeHUs
oOy4deHus B mpo(UIbHBIX KJIaccax.

YrnyOonéHHoe uW3ydeHHE XHMHH ~ CIIOCOOCTBYET  pealM3alud  3ajad
po(heCcCUOHATBHOM OPUEHTALMU U HAIIPABJIEHO HA NPEJOCTABIEHUE BO3MOKHOCTH
KaKIOMYy OOywaroulemMycs HpOSBUTh CBOM MHTEJUIEKTyalbHbIE M TBOPUYECKHE
CIIOCOOHOCTH TPU HW3YYEHHWH Y4eOHOro TMpeaMeTa, HeoOXoaumble s
IpOAODKEHUs 00pa30BaHus U ajdbHEHIIEH TPy I0BOM NeATEIbHOCTH.

ITporpaMMa 1o xumuu (yriayOn€HHbBII ypOBEHb) IpeJHA3HAUYEHA JUIA
UCIOJIb30BaHUsl B O0pa30BaTENbHBIX OPraHU3alMsIX, PEaJU3yIOIIUX MPOrpaMMbl
nuddepentiupoBanHoro (yriyoJ€HHOro, NpOoPUILHOTO) H3YyYEHHUS OTIASIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUA.

OObpazoBatenbHble (YHKIUU XUMHH, U3y4aeMOW Ha YIIIyOJIEHHOM YPOBHE,
peannsyroTcsa B npouecce GOpMUPOBAHUS 3HAHUM OCHOB XMMHMUYECKON HayKH Kak
00J1aCTH COBPEMEHHOI'0 E€CTECTBO3HAHMsI, 00JacTU MPAKTUYECKON IESITEbHOCTH
YelloBeKa W OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KyJIbTYpbl. 3ajada ydeOHOro
npeaMeTa COCTOUT B ((OPMUPOBAHUM CHUCTEMbI XUMUYECKUX 3HAHUIN — BasKHEUIITNX
(bakToB, MOHATUH, 3aKOHOB M TEOPETUUECKUX MOJIOKEHHM, JOCTYMHBIX 0000IIeHU
MHUPOBO33PEHYECKOr0 XapakTepa, s3blka HAyKH, B NIPHUOOILIEHUUM K HAyYHBIM
METOJaM TIO3HaHMSI TMPU M3YYEHUU BEIIECTB U XUMHUYECKHUX PEaKLMi,
(dbopMUPOBaHNUY W Pa3BUTUU MO3HABATENIbHBIX YMEHHUM U CIIOCOOOB AESITEIbHOCTH
U HUX TPUMEHEHUH B Yy4eOHO-IIO3HABATEIbHOW M Yy4eOHO-HCCIEI0BATEIbCKON
JESATEIIbHOCTH, OCBOCHUM NpaBWJI 0€30IacHOr0 OOpalleHHs C BELIECTBAaMHU B
MIOBCEIHEBHOM JKH3HHU.

[{enu u3yyeHUs: XUMHUU OTPaXKarOT HAIPABJIEHHOCTh 00YUYEHMsI Ha pa3BUTHE U
caMOpa3BUTHE JTUYHOCTU, GOPMUPOBAHUE €€ UHTEIUIEKTA U OOIIeH KyJIbTYPHI.

N3ydeHne XUMHUM HaIIPaBJICHO HA JOCTHKEHUE CIEAYIOIUX LIETCH:

(OpMUPOBAaHNME HHTEIUIEKTyaJbHO PpPAa3BUTOW  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOSATEIbHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

dbopMupOBaHHE  CHCTEMbl XMMHUYECKMX  3HAHUH KAk  KOMIIOHEHTa
€CTECTBEHHO-HAYYHON KapTUHBI MHUPA, KaK OCHOBBI JIJISl IOHUMAaHUsI XUMHUYECKON
CTOPOHBI SIBJICHUN OKPYXAIOLIEro MUpa, OCBOCHUE SI3bIKa HAYKU;

npuoOIeHne OOy4YalIUXCcsi K CAMOCTOATEIbHOW I103HABATEIbHOW U
UCCIIEIOBATENIbCKOM  JESTeNbHOCTH, K  HAyYyHbIM  METOAAM  TO3HAHMA,
(dbopMUpOBaHKE MOTUBALIMU U PA3BUTHE CIIOCOOHOCTEN K 3YUCHHUIO XUMUHU;

(¢opMupoBaHue  o0meld  (QyHKIMOHAIBHOM W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSACHATP U OLEHUBATH SIBICHUSA
OKpYXaroIlero MHUpa, WUCIOJIb3Yysl 3HAHMS U OMNbIT, MOJIYYEHHbIE NPU W3YYEHUU



XUMUHU, TPUMEHSATh WX TPU PEIICHHH MpoOJieM B TOBCEIHEBHOW JKU3HH H
TPYAOBOU JIESITENBHOCTH;

pa3BuTHE Yy OOydaroluXcs HHTEpeca K U3YUYCHHIO XUMHH U cdepam
NEeSATEIbHOCTH, CBA3aHHBIM C XHMMHEH, MOTHBallMg K OCO3HaHHOMY BBIOODY
COOTBETCTBYIONIETO NPO(UIIs U HANIPABICHHOCTU JalbHENIIero o0y4eHus;

OCO3HAHME LIEHHOCTH XMMHUYECKUX 3HAHUM B KU3HU YEJIOBEKA, MOBBIIICHHUE
YPOBHSL DKOJOTMYECKOM KyJbTYpbl, HENPUATHE IEHUCTBUM, NPUHOCIUIUX BpPENX
OKPYKaroUIEH CPENE U 3I0POBBIO JIOJIEH;

npruoOpeTeHre O0YUYaIOIIUMHKCS OIbITa CAMOIO3HAHUSI, KIIFOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIIMH ), HEOOXOAMMBIX JJI PA3TUYHBIX BUIOB €SI TEIILHOCTH.

Ha yrny6nénnoe n3ydenne yueOHOTO IpeaMeTa « XUMHUS OTBOJIUTCS 1Mo 136
yacoB B 8 u 9 kiaccax (4 yaca B HEAENIO), TO €CTh 2 4Haca B HEAECTI0 3a CUET
oos3arenpHori wacth OOII OOO m 2 wyaca 3a cuér yactu OOII OOO,
dbopmupyemMoil yyacTHMKaMu oOpa3oBaTeIbHBIX OTHoIIeHU. Bcero 272 daca 3a
1Ba To/1a 00y4YeHMUSI.



COAEPKXAHUE OBYUYEHUA
8 KUIACC

IlepBoHaYA/IbLHbIE XUMHYECKHE TOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOU JEeSTEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp xumuu B KU3HM 4enoBeka. KpaTtkue cBeneHus
00 MCTOpPUM BO3HUKHOBEHMS M Pa3BUTHUSL XUMUHU. XUMUS B cucTeMe Hayk. Tena u
BemecTtBa. Dusznueckue M XUMHYECKHE CBOMCTBA BEIIECTB. ATpEraTrHbie
cOCTOAHMs BewlecTB. IIOHATHE O TEOPETHYECKMX M SMIMPUYECKHX METOAaX
MO3HAHUSI B ECTECTBECHHBIX Haykax. I[IpenacraBiieHHs O HaydYHOM NO3HAHMM Ha
AMIIUPUYECKOM YPOBHE: HAOJIO/IEHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHUE,
BbluKciieHue. [IpeacraBieHrss 0 HAyYHOM NO3HAHWU HA TEOPETUYECKOM YPOBHE:
HayuyHbIe (DaKThl, MpoOIemMa, TUIOTE3a, TEOPHS, 3aKOH.

A3p1k xumMun. VICTOYHUKY XUMHYECKOW HH(POPMAIIUH.

[Tonsitue 0 Meronax pabOThl C XMMUYECKUMH BeliecTBamu. O0opyaoBaHUE
HIKOJIbHOW XHUMHUYecKor Jaboparopuu. IlpaBuna OGe3zomacHoro oOpamieHusi c
BEIIECTBAMH U J1a00paTOPHBIM 000PYOBAHHUEM.

Hucrteie BemecTtBa U cMecu. [Ipupoansie cMmecu: BO3AyX, NMPUPOAHBINA Ta3,
He(Tb, TPUPOAHBIE BObI, TOPHBIE OPOABLI U MUHEPAJIbL. [[OHATHE O TOMOTEHHBIX
U TeTepOreHHbIX cMecsiX. CrocoOrl pazneneHust cmeceid. OUncTKa BELIECTB.

BemectBa m xumuyeckne peakiuu. ATOMBI U MOJIEKYJIbl. XUMHUYECKUE
aneMeHTbl. CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpoCThle M CIOKHBIE BELIECTBA.
Meramiel ¥ HeMeTauibl. BemiecTBa MOJEKYJISIPHOIO M HEMOJEKYJISIPHOIO
CTPOCHMUS.

Xumuueckas ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA cocTaBa BewlecTB. OnpeaesieHne BAJIEHTHOCTU 3JIEMEHTOB IO
dopMynaM OWHApHBIX COEAMHEHMH M COCTaBieHHE (QopMysT OMHAPHBIX
COEIMHEHHI IO BAJEHTHOCTH 3JeMeHTOB. (OTHOCUTENIbHAas aTOMHas Macca.
OTHOcuTeNnbHAs MOJIEKYJsIpHas Macca. MaccoBasi J0JIsI XUMUYECKOTO 3JIEMEHTA B
coenuHennu. Haxoxaenue npocreieit opmyJsibl BEHIECTBA [0 MACCOBBIM J0JISIM
DJIEMEHTOB.

KommuectBo BemectBa. Moiib. MonsipHas macca. B3auMocBsi3p KOM4eCTBa,
MacChl M 4YHMCJIAa CTPYKTYpPHBIX €IUHUI BemlecTBa. Pacuersl mo dopmynam
XUMUYECKUX COeAUHEHUH. MossipHasg macca CMecH BellecTB. MosbHas a0Js
XUMHUYECKOTO 3JIEMEHTa B coelauHeHuH. HaxoxaeHue mnpocreiiieid GopMyIbl
BEILECTBA 10 MOJIBHBIM J0JISIM 3JIEMEHTOB.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKAsl PEAKIMs U €€ MPU3HAKU.
VYcnoBus IpOTeKaHUs XMMUUYECKUX PEAKIM. 3aKOH COXPAHEHHSI MAacChl BEILIECTB.
ATOMHO-MOJNEKyJisipHas Tteopus. KuzHb U gesrenpHocTh M.B. JlomoHOCOBa.



XHUMHYECKHE ypaBHEHUS. TUIIBI XUMUYECKUX PEAKUUNA (COEUHEHUS, PA3IIOKECHMS,
3aMenieHus, 00MeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.

OKCHEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHA. 3HAKOMCTBO C
XUMUYECKON TOCYyJI0i, ¢ mpaBwiaMu padOoThl B jJabopaTOpuuM W MpUEMaMU
oOpamieHuss ¢ JabopaTopHbIM  oOopyaoBaHueMm. WM3yueHue U ONMcaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHWYECKUX BEIIECTB — METANIOB U
HemeTaysioB. HaOmronmenune Qusmueckux (IJIaBI€HHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYINKE, KUMEHHE W KOHIEHCAIUs BOJbI) U XMUMHYECKUX
(ropeHue cBeuH, MPOKATMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJIEUCTBHE COJIbI WUITU
MeJa C COJSIHOM KucinoTol) sineHud. O3HakoMmileHHE C 00pas3laMy BeIeCTB
konmuuectBoM | Monb. Halmromenne u ommcaHue TNPU3HAKOB MPOTEKAHUS
XUMHUYECKUX PEaKLMil (pa3iokKEeHUe caxapa, B3aUMOJECHCTBHE CEPHOU KUCIOTHI C
xJiopuzoM Oapusi, MOJyuyeHue U pasznoxkeHue rugapokcuaa wmeau (II) npu
HarpeBaHWM, B3aUMOJICUCTBUE Xkejeza ¢ pacTtBopoMm coiu meau (I1). Mzyuenue
CrocoOOB  paszfeneHuss cMmeceil (C  TNOMOUIbI0 MarHura, (UIBTPOBAHHE,
BbIMIApMBaHUE, JUCTUIUIALINS, XpoMaTorpadusi), MpoBeIeHNE OUUCTKHA MTOBAPEHHON
conu. HaGmronenrue u onucaHue OMBITOB, WUTIOCTPUPYIOIINX 3aKOH COXPAaHEHUs
MAaccCBhl.

Baxkueiune npeacTraBuTe M HEOPraHUYECKUX BellecTB

[IpencraBnenuss o razax. Bo3myx — cMech razoB. CocTaB BO3ayxa. 3aKOH
ABoranpo. Momspueiii 00bEM ra3oB. OTHOcUTENIbHAas IJIOTHOCTh Ta30B.
OmnpeneneHrne OTHOCUTENIBHON MOJIEKYJISIPHOM MacChl ra3000pa3HOro BEUIECTBA 10
U3BECTHOM OTHOCHUTENBHOM MMIOTHOCTH. OObEMHBIE OTHOILIEHUS Ta30B IpU
XUMUYECKUX PEAKIHUAX.

Kucnopon — sneMeHT M mpocroe BemecTBO. HaxoxneHuwe kuciopoma B
npupojie, pU3nUecKkrue 1 XUMUYECKNE CBOMCTBA (PEaKLUu TOPEHUs. U OKUCICHHUS).
[Iponecchl okucneHuss B xkuBoM npupone. Okcupasl. [Ipumenenue kucnopona.
CriocoObl Moy4YeHus: KUCIopoia B 1a00OpaTOpUu U MPOMBITILIEHHOCTH. [loHsITHE O
karanu3arope. KpyroBopor kwuciopoga B mnpupone. O30H — awtoTponHas
Moaudukamus kuciaopoma. (O30HOBBIM CIIOW, €ro 3HAYEHWE IS SKUBBIX
opranu3MoB. Pa3pyiienue 030HOBOTO CI10s1.

TemnoBoit »hdekT XUMHUECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M JHJOTEepMUUYEcKue peakuuu. TommmBo. Mcnonp30BaHue yrisi 1 METaHa B
KauyecTBE TOIUIMBA. 3arpsizHeHue Bo3ayxa. [lonstie o mapHukoBoM 3pdexre.

Bonmopon — anemeHT M mpocTtoe BemecTBo. Haxoknenwe Bomopona B
npupoae, GU3MYECKUEe UM XUMHUYECKHE CBOICTBA, MPUMEHEHUE, CIOCOObI
nonyuyeHus. [IoHstue o kuciorax u coysix. Mcnonp3oBaHWE BOJOPO/Ia B KAYECTBE
TOIJIMBA.



Bopma. ®usnueckne cporcTtBa Bonabl. Boma kak pactBoputens. PacTBOpSL.
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPHI. PacTBOpHUMOCTH BEMIECTB B BOJE.
@dakTophl, BIUSIONIFE HA PACTBOPUMOCTH TBEPIBIX M Ta3000pa3HbBIX BEIIECTB.
CriocoObl BbIpaXeHHs] KOHLIEHTPAIlMKU PACTBOPOB: MAccoBasi JI0JisI paCTBOPEHHOTO
BEILIECTBA, MOJIIpHAs KOHIIEHTpalus. Poiib pacTBOpOB B MpUPOAE U B JKHU3HU
YEJIOBEKA.

Xumudeckne cBoiictBa Bonbl. [lonsatue 00 ocHoBanusix. [lonarue 00
MHIMKaTopax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHHUE IPUPOIHBIX BOJ.
OxpaHa ¥ OYHUCTKA MPUPOJHBIX BOJ.

Knaccudukanusa neopranumdeckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyromue (OCHOBHBIE, KHCIOTHBIC, aMQpOTepHbIE) U
HecosieoOpasyrome. MexayHapoaHass HOMEHKIATypa OKCHAOB. TpHBHANIbHBIC
Ha3BaHMs OKCHAOB. PU3NUECKHE U XapaKTEPHbIE XMMHUUYECKUE CBOMCTBA OKCHUJIOB
(B3auMOJIeHCTBUE C BOAOW, C KUCIOTAMH U OCHOBAHUSIMHU, C APYTUMH OKCHJIAMH).
[lony4denue OKCHUIOB.

[ToHsiTHE O THIPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAEPKAIIUX KUCIOTaX.
Kucnotel. Knaccudukanums kucinor. MexayHapogHas HOMEHKIATypa U
TPUBHAJIbHbIE Ha3BaHUsA KUCIOT. PU3NYECKHE M XMUMHUYECKHE CBOMCTBA KHUCIIOT
(B3aUMOJIEHCTBHE C METAJJIAMH, C OKCUJIAMU METAJIOB, OCHOBAHUSAMH U COJISIMH).
Psan axtuBHoctn metamoB H.H. bekerosa. Ilomyuenne kucnor. Kucinorsr B
MPUPOAE, MPUMEHECHHUE BAXKHENUIIINX KUCIIOT.

OcHoBanus. Knaccudukanuss OCHOBaHHMM: IIENOYM U HEPACTBOPUMBIE
OCHOBaHMsI. MexIyHapoaHasi HOMEHKIIaTypa OCHOBaHUM. TpHUBUaIbHbIE HA3BaHUSA
ocHoBanuil. Illenoun, ux cBoiicTBa (B3aMMOJEHCTBUE C KUCIOTHBIMH OKCHJIAMH,
KHCIIOTAaMU U COJISIMH) M CHOCOOBI moiydeHus. HepacTBopumbie OCHOBaHHUSI, WX
CBOICTBa (B3aMMOJICHCTBUE C KUCIOTAMH) U CIIOCOOBI oSTyueHusi. AM(GOTEPHOCTb.
[Tonsitue 00 am@poOTEpHBIX TUAPOKCHAAX (HA MPUMEpPE TUIAPOKCHAOB IMHKA U
AIOMUHUSA): XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBUE C KUCIOTAMU M ILEI0YaMU)
Y TIOJTyYEHHUE.

Conu  (cpemHue, KuUCIble, OCHOBHBIE, JBOHHBIE). MexayHapoaHas
HOMEHKJIATypa coned. TpuBuanbHble Ha3BaHusg coser. Dusnueckue wu
XapaKTEepHbIE XMMHUUYECKHME CBOMCTBA Ha MpuUMepe cpeaHux coiiei. llomyuyenue
COJIEN.

['eHeTnuecKkas CBSI3b MEKY KIAaCCAMU HEOPTraHUYECKUX COCIMHEHHUM.

DKCIepUMEHTAIbHOE U3YYEHUE BEIIIECTB U SIBJIICHUIA:

KOJIMYECTBEHHOE OINPEJIEIICHUE COAEPKAHUS KUCITOPOJa B BO3AYXE;

NoJIy4eHue, COOMpaHue, paclio3HaBaHUE U U3yUeHHE CBOMCTB KUCIOPO/Ia;

HaOJIOZICHUEe B3aMMOJCHCTBUS BEIIECTB C KHUCJIOPOAOM U  YCIOBUH
BO3HUKHOBEHUS U NIPEKPALIEHUS TOPCHUS;



03HAaKOMJIEHHE C 00pa3liaMyu OKCUIOB U OMHMCAHUE UX CBOMCTB;

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

B3auMOJIelicTBUE Bojopoa ¢ okcuioM menu (I);

UCCJIEIOBAHUE OCOOCHHOCTEH  pacTBOPEHHUS BEIIECTB C  Pa3jIM4yHON
PaCcTBOPUMOCTBIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MacCOBOM J0JIEW PaCTBOPEHHOTO
BEILIECTBA;

IIPUTOTOBJICHUE PACTBOPOB C OIPEIEICHHONW MOJIAPHOM KOHUEHTpalUueu
PacTBOPEHHOIO BEILECTBA;

B3aMMOJIEUCTBHUE BOJIbI C METAJJIAMU (HATPUEM U KAJIBLIEM );

ONPENEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEN C TIOMOIIBIO HHANKATOPOB;

UCCIIeI0BaHNE 00pa3I[0B HEOPTAaHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

n3yudeHue BzaumojiecTBus okcuaa meau (II) ¢ pacTBopom cepHOM KUCIOTHI,
KHMCJIOT C METAJJIAMH, PEAKLIMN HEUTpaIU3aLluu;

NOJIyYEHUE HEpPaCTBOPUMBIX OCHOBAHHWI, BBITECHEHHUE OJHOIO MeETajia
JIPYTUM U3 PacTBOpa COJIH;

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

pELIEHHE DHKCHEPUMEHTANBHBIX 3afa4 1o TeMme «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCTUHECHUIN.

Iepnoanyecknint 3akoH u Ilepuoamyeckass cucreMa XHMHYECKHX
jemeHTOB /I. U. MenaeseeBa

Crpoenne aToMoB. XuMHUYeCKasi CBI3b. OKUCIUTEIbHO-BOCCTAHOBUTEBHBIC
peaKkuuu.

[lepBrle mOMBITKH KiaccH(UKAMK XUMUYECKUX 3JeMeHTOB. [loHsTHE O©
rpymnmnax (ceMencTBax) CXOAHBIX 3JEMEHTOB: IIEJIOYHBIX M INEI0YHO3EMEbHBIX
MeTajulax, rajoreHax, MHEPTHbIX (OJaropoJiHbIX) raszax. DJIEMEHTbI, KOTOpbIE
00pa3ytoT aMpoTepHbIE OKCUBI U TUJIPOKCHUJIBI.

[lepnonnueckui 3aKOH. OTkpeITHE Ilepnoguueckoro 3aKOHaA.
Ilepnogmueckas cucremMa xumuueckux anemeHtoB JI. WM.  Menneneesa.
KopoTtkonepuoanas u nauHHONEpuoAHass ¢opmbel Tabmumbl «llepuonnueckas
cuctema xumuieckux snemeHnToB [I. 1. MenaeneeBay. Ilepuoas! u rpynisl (A- u
b-rpynmsr).

Crpoenne aromoB. CocTaB aTOMHBIX sjaep. M3ortombl. PaguoakTUBHOCTB.
ONEeKTpOHBL. DIEKTPOHHAs OpOWTanb. DHEPreTHUECKUe YPOBHU U MOAYPOBHHU
aToma: s-, p-, d-opOuTanmu. DJIEKTPOHHBIE KOH(PUTYpAlMu U BJIEKTPOHHO-
rpaduueckue Gopmyabl aToMOB. DU3MUYECKHIl CMBICI MOPSAKOBOTO HOMEpPA,
HOMEpA Mepuoia U rpymnbl 35ieMeHTa. CTpoeHue JIEKTPOHHBIX 000JI0UEK aTOMOB
nepBbix 20 xumuueckux 35meMeHToB [lepuoanueckoii cuctemsl [[. . Menneneesa:



pacrpeneneHue JJIEKTPOHOB 110 JHEPTETHYECKHM YPOBHSAM, NOAYPOBHAM H
op6utansam. Gusnueckuii cMpica [leproanyueckoro 3akoHa.

3aKOHOMEPHOCTM HW3MEHEHUS paJuyca aTOMOB XHWMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX UM HEMETAJUIMYECKUX CBOMCTB MO TpyIIaM UM MEPHUOJAM.
M3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHU XMMHUYECKHUX DJIEMEHTOB B
nepuoAax M rpynmnax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTAa II0 €ro
nonoxenuto B [lepuoanueckon cucreme /1. I. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W mnpaktuku. [l. M. MeHneneeB — y4yeHbId U
IPpaKIaHUH.

ONEeKTPOOTPULATENBHOCTh XUMUYECKHX JJIEMEHTOB. XHMHYECKasi CBA3b.
Buabpl XxumMu4eckoil CBA3M: KOBAJIEGHTHAs MOJSApHAs CBs3b, KOBAJIECHTHAA
HEMoJISIpHAs CBSI3b, MOHHAs CBs3b. MexaHu3Mbl 00pa30BaHMsI KOBAJCHTHOW W
MOHHOW CBSI3U. DJIEKTPOHHBIE M CTPYKTypHble (opMysbl BelecTB. KaTuoHsl u
AHUOHBI.

Kpucranmnnueckue u amopduble BemecTBa. THMIBI  KPUCTAUIMYECKUX
pElEeTOK: NOHHAs!, aTOMHAs, MOJIEKYJIIpPHAsA U UX XapaKTEPUCTHUKHU.

Crenenp oxucinenus. OrnpeneneHue CTENEHEH OKHUCIEHHS aTOMOB B
OuHapHBIX  coeduHEHUAX.  OKHUCIUTETbHO-BOCCTAHOBUTENBHBIE  PEaKIHUU.
[Tpouieccbl OKHUCHEHHMSI M BOCCTAHOBJIEHUS. OKUCIUTENM W BOCCTAHOBHUTEIIU.
CocraBneHue ypaBHEHUI MPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN 1
paccTaHOBKA B HUX KOA((PUIIMEHTOB METOIOM 3JIEKTPOHHOTO OajaHca.

DKCIEPUMEHTAIbHOE U3YYEHNE BEIIECTB U SABJICHUM:

03HaKOMJIEHHE ¢ 00pa3liaMi METAJIJIOB U HEMETAILJIOB,;

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJ NPH TMOMOIIA PHUCYHKOB, MOJENIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (hOpMyIT;

IIPOBEJCHNUE  OMNBITOB, WJUIKOCTPUPYIOUIMX  TIPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX peakiuil (TOpeHue, peakiuu pa3iokKeHUs, COSTUHEHUS ).

MexnpeaMeTHble CBA3H

Peanmu3anus MeXnpeagMETHBIX CBA3€H NpU U3yYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATHM, TAK Y IOHATUN, IPUHSTHIX B OTAEJIBHBIX €CTECTBEHHBIX HAYKAX.

OO01ue ecTeCTBEeHHO-HAay4YHbIE TTOHATHS: sIBJICHUE (TMPOIecC), HayUHbIH (akT,
TUMOTE3a, TEOpHs, 3aKOH, aHaJIW3, CUHTE3, KiIacCU(UKAIMA, MEePHUOTUYHOCTD,
HaOJI0/IEHUE, SKCTIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIEIb.

®duzuka: sBICHUS NPUPOAbI, (U3MYECKUE SIBICHUS, BELIECTBO, TEJIO,
dbu3nueckue BEIUMYMHBI, EAUHUIBI H3MEPEeHHs, 00BbEM, Macca, arperatHble
COCTOSIHUE BEUIECTBA, AaTOM, OJIEKTPOH, IPOTOH, HEWTPOH, HOH, MOJIEKYJa,



CTPOCHHUE Ta30B, KHUIKOCTEH U TBEPIBIX (KPUCTALTMUECKUX) TeIl, DIEKTPHUCCKHUMA
3apsil, KOJIMYECTBO TEILIOTHI.

buonorus: Ouocdepa, porocuHTe3, MPOILIECCH OOMEHA BEILIECTB.

[eorpadms: armocdepa, rumpocdepa, MHHEpaIbl, TOPHBIE MOPOIbI,
TI0JIE3HBIE UCKOIIAeMBbI€, TOTLTUBO, BOJIHBIE PECYPCHI.

TexHonorust: TexHocdepa, TPOU3BOJICTBO, XUMUIECKIE TEXHOJIOTHH, CHIPbE,
KOHCTPYKIIMOHHBIE MAaTePUAIIbI.

9 KJIACC

BemecTBo U XMMHUYeCKasi peaKIus

[ToBTOpeHue u yriayOreHHe 3HAHUM OCHOBHBIX pa3leloB Kypca 8 Kiacca.
Ctpoenue aromoB. CBoOiiCTBA aTOMOB  XHMHYECKHUX  3JIEMEHTOB, HX
KOJIMYECTBEHHBIE U Ka4yeCTBEHHbIE XapaKTEPUCTUKHU (pamuyc,
ANEKTPOOTPULIATEIBHOCTD, DHEPrus VMOHU3ALINN). [locnenoBaTenbHOCTD
3arMOJHEHUS AJIEKTPOHHBIX OpOUTajell aTOMOB Majbix mnepuoaoB. OcobeHHOCTH
3alOJIHEHUs  DJEKTPOHHBIX  OpOuTajeil  aToMOB  OOJBIIMX  MEPUOOB.
[lepnognyeckass cucremMa XMMHMYECKHUX DJIEMEHTOB B CBETE INPEACTABICHUNA O
ctpoeHnn artoma. CTeneHb OKHUCIEHUS U BaJCHTHOCTh. lIpencraBieHue o
NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHAYECKUX AJIIEMEHTOB
(3MEKTPOOTPULIATEIBHOCTD, OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIE CBONCTBA,
KHCIIOTHO-OCHOBHBIE CBOWCTBA OKCHJIOB U THAPOKCUIOB) OT CTPOEHHUS aTOMa.

Crtpoenue BemiecTBa. BemiectBa B TBEpAOM, XKHIKOM U Ta3000pa3HOM
COCTOSHMHM. Buabpl XMMHYECKOW CBSI3M: HMOHHAsA, KOBAJIEHTHAs (HENoJIsIpHasd,
noJyisipHasi); OOMEHHBIH U JIOHOPHO-aKLENTOPHBIM MeXaHu3M 0o0pa30BaHUsA
KOBAJICHTHOM CBA3U.

MexMONeKyJIIpHbIE B3aUMOJEHCTBUS (BOJOpPOAHAs CBA3b, CHIbl BaH-nep-
Baanbca). Tunsl KpUCTaNIMYECKUX PELIETOK — aTOMHAs, HOHHAs, METaInYecKasi,
MOJIEKYJISIpHAsi — U OCOOEHHOCTU UX CTPOCHHUA. 3aBUCUMOCThH CBOMCTB BEILIECTBA OT
TUTA KPUCTAJUIMYECKON PEUIETKH U BUAA XUMUYECKOU CBSI3H.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IPOTEKAHHSI  XUMHUYECKUX  PEaKLHil.
Knaccudukanus XUMHUUECKUX pEaKIMid MO pa3IuYHbIM IpU3HAKaM (IO YHUCTY U
COCTaBy YYACTBYIOIIMX B PEAaKIUU BEIIECTB, MO TEIIoBOMY 3(QexTy, ™o
U3MEHEHUIO CTENEHEN OKHCIICHUS XUMHUYECKUX 3JIEMEHTOB, [0 00paTUMOCTH, MO
Y4aCTHUIO KaTajau3aTopa, Mo arperaTHOMY COCTOSIHUIO pearupyroiiux BELEeCTB).

DJIEMEHThl XHUMHYECKOM TEPMOAMHAMHUKHA. ODHEPreTHKAa XUMHUYECKUX
peaknumii. TerioBoit d(pPeKkT XUMHUECKONW PEaAKIUU. DK30- U IHAOTCPMUUYECKUC
peakiuu, TEePMOXMMHUYECKUE YypaBHEHHMs. 3akoH l'ecca W ero ClueacTBus.
Brruncienns no TEpMOXUMHUYECKUM YPABHEHUSIM.



[ToHsATHE O CKOPOCTH XMMHYECKON peakuuu. 3aKOH JEHCTBYIOLIMX Macc.
@daxTopbl, BAUSIOIIME HA CKOPOCTh XMMHUYECKOW pEaKIMH. DHEPrus aKTUBALUU.
[Tonsitue o katanuze. @epmeHTsl. UTHrHOUTOPBHI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusax. [loHstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBus cMmenieHus
XUMHYECKOTO paBHOBeCHsA. PAKTOpBI, BIMAIOIIME HA COCTOSHUE XMUMHUYECKOTO
paBHOBecus. IIporHosupoBaHne  BO3MOXKHOCTM  IIPOTEKAHHMS  XMMHUYECKHUX
MpEeBpAIllCHU B Pa3IMYHbIX YCIOBUSAX HA OCHOBE MPEACTABICHUN 00 M3YUYEHHBIX
AIIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOJUHAMHUKHU.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIC peaKkuuu. OkucnauTenpHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XMMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHH
OKHCJICHMS. BakHple OKHMCIMTENIM W BOcCTaHOBUTENU. [lepmanranar kamus
(xapaktepuctuka). CocTaBieHHEe ypaBHEHUIH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkiMii ¢ UCTOIb30BAHUEM METOIa AJIEKTPOHHOTO OanaHca.

DNEeKTPOJIUTUYECKAs] IHUccoManusa. XHWMHUYECKHE pEeakiMu B pPacTBOpax.
Teopust  >IEKTPOIUTHUECKON  aucconmanuu. PacTBopeHue Kak — (usMKo-
xumuyeckuid npouecc. [lonaTue o ruapaTax U KpUCTALIOTUAPATAX. DIEKTPOIUTHI
U HEdNeKTponuThl. KaThoHbI, aHMOHBI. MexaHu3M AUCCOIMAlMHA BEUIECTB C
pa3IMYHBIM BHJIOM XHMMH4YeCKOW CBsi3u. CuibHble U Cia0ble 3JIEKTPOJIUTHI.
CreneHp aucconyanuy, KOHCTaHTa auccouuanuu. MloHHOe mpowu3BeneHue BOJBI.
Bonoponnsiii mokazarenb. MHIUKATOpPBL. DJIEKTPOIUTUYECKAs AUCCOLIMAIUS
KHUCJIOT, OCHOBAHMU U COJICH.

Peakuuu noHHOTO OOMEHa. Y CnoBUsl MPOTEKAaHUs PeaklMii HOHHOTO OOMEHa.
MonekynsipHbIe, IOJHBIE U COKPALLIEHHBIE HOHHBIEC YPaBHEHUS peakiui. CBoMCTBa
KHUCJIOT, OCHOBAaHHUW M COJIEHl B CBETE MPEICTABICHUN 00 3IIEKTPOIUTHUECKON
nucconnanyu. KauecTtBeHHbIE peakliuy Ha HOHBI.

I'maponus coseit. IOHHBIE ypaBHEHUS TUAPOIM3a COJIEU. XapakTep Cpelbl B
BOJHBIX PacCTBOpPAax COJIEH.

OKCIEPUMEHTAIBHOE HW3YYEHHE BEIIECTB M SIBICHHUI: O3HAKOMJIEHUE C
MOJEISAMU KPUCTAJUIMYECKUX PELIETOK HEOPraHWYECKUX BELIECTB — METAJUIOB U
HeMeTasuioB (TpaduTa u amMasa), CJI0KHBIX BEIIECTB (XJIOPHUIa HATPUS);

UCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTU XMMUYECKON PEAKIIUU OT BO3IECUCTBHUS
pa3IuyHbIX (HaKTOPOB;

OTIBITHI, WITIOCTPUPYIOIIHE 00PAaTUMOCTh XUMUYECKUX PEaKLUi;

WCCIICOBAHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB, IIPOLECCAa AUCCOLMALMHU
KHUCJIOT, IIEJI0YEH U COJICH;

IIPOBEJCHNUE ONBITOB, WUIIOCTPUPYIOIINX IPU3HAKHA IPOTEKAHUS PEAKLIHMA
HOHHOTO 0OMeHa (00pa3oBaHMe OcajiKa, BBIJCICHHUE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHNE WHANKATOPOB (JTakMyca, METHIIOpaHka u (peHondTanenHa) mis
ONpeeTeHUs XapaKTepa Cpeibl B paCTBOPax KUCIOT, OCHOBAHUM U COJIEH;

IPOBEICHHE  ONBITOB, WUIIOCTPUPYIOUIMX  MPUMEPBl  OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX peakiuil (ToOpeHne, peakiuu pa3iokKeHus, COSTUHEHNUS );

pacro3HaBaHUE HEOPTraHUYECKUX BEUIECTB C ITOMOIIBI0 KAaYECTBEHHBIX
PEaKUNil HAa UOHBI;

pElIEHHE OKCIEPUMEHTANBHBIX 3a7ad 1o TemaMm: «OKHCINUTEIbHO-
BOCCTAHOBUTENbHbBIE peakuun», «l'mapomus conen», «DIEKTPOJUTHYECKAs
JTVCCOLUALTUSY.

HemeTaJuibl 1 X COeIMHEHU S

OOmast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMHUYECKUX DJIEMEHTOB, IPOCTBIX BELIECTB, awtoTponusa. OKHUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE CBOWCTBA HEMETaUIOB. (CpaBHUTENIbHAS XapaKTEpUCTHKA
COEAMHEHNUI HEMETAJUIOB.

OOmast xapakTepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3auMoOJeiCcTBUE €  MeTaUlaMu, HEMeTajulaMHM,  BOJOH,  IeJ0YaMH).
XmopoBonopon. CossiHas  KHACIOTa, XHMHUYECKHE CBOMCTBA, IOJY4YCHHE,
IIpUMEHEHUE. JlelicTBHE XJopa H XJIOPOBOJOPOAA HA OPraHW3M YEJOBEKa.
Baxuenmme xjgopuasl W MX HaxoxjaeHue B mpupone. llonstue o
KHCJIOPOACOIEPKAIMX KACIOTaX XJI0pa U UX COMSIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHU
okucneHusi. CTpoeHne u GU3NUECKUEe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOpOAa U
cephl. AJUIOTPOIHBIE MOAU(PUKAIMKA KUCIOPOJa U CEephl. XUMHUYECKUE CBOMCTBA
cepbl (B3aMMOJEHCTBHE C HEMETAUIaMH, METaJUIaMH, KOHUEHTPHUPOBAHHBIMU
a30THOM u cepHoil kuciotamu). CepoBoJOpOi, CTpoeHHE, (UIUYECKUE U
XUMUYECKHUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTENbHBIE CBOWCTBA). OKCHUIBI
Cepbl KaK IMPEJCTABUTENHN KUCJIOTHBIX OKCHIOB. CepHHCTas KUCIOTa U €€ COJIU.
Cepnass kuciioTa, (QuU3NUECKHWe ¢ XUMHUYECKHE CBOWCTBa (00mme Kak
OpeICcTaBUTEN Kiacca KuciaoT U crneuuduueckue). Coilum CEpHON KHUCIOTHI.
XUMHUYECKHE pEaKIINH, JeKallhie B OCHOBE MPOMBIILIEHHOTO coco0a MoayyeHus
cepHOll kucioThl. [IpencraBineHuss 0 XUMHUYECKOM ITPOM3BOJICTBE M CBSI3aHHBIX C
HuUM mnpodeccusax. [Ipumenenne cepHoil KuciaoThl U cyinbdaroB. KauecTBeHHBIC
peakuuu Ha CcynbPUT-, cynbPua- u cyibdpaT-aHuoHbl. HaxoxxneHue cepbl u ee
COEAMHEHU B mpupoae. XUMHUUYECKOE 3arpsi3HEHUE OKPYKAKOWIEH Cpeabl
COEIMHEHUSIMU cepbl (KUCIIOTHBIE JOXKIHU, 3arps3HEHUE BO3/yXa), CIOCOOBI €ro
pEAOTBPAILCHUSI.



OOmas xapaktepucTuka 371eMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIC CTEIIEHN OKUCIICHUSI.

A3oT, pacmpocTpaHeHue B MpuUpoje, PU3NYecKre W XUMHYECKHUE CBONCTBA
(B3aUMOJEHCTBUE C METaJlIaMH, BOJOPOAOM, Kuciopoaom). KpyrosopoT azora B
npupoae. AMMHaK, ero (uU3MYecKne M XUMUYECKHE CBOMCTBa (OKHCIIEHHUE,
OCHOBHBIC CBOWCTBa BOJHOTO pacTBOpa), NPUMEHEHHE W TIOJyYCHHE B
nabopaTopud ¥ TPOMBINUICHHOCTH. MOH aMMOHUS, JOHOPHO-aKIIETTOPHBINA
MexaHu3M ero oOpaszoBanus. Coiau aMMOHHUsS, UX (PU3MYECKHEe U XUMHUYECKUE
CBOMCTBa (pa3ioKeHHWE U B3aUMOJIEUCTBHE CO WIeJOYaMH), IPUMEHEHHUE.
KauecTBennas peakuust Ha umoHbl amMmoHusa. Oxcuabl azora (I, 11, III, IV, V).
A3zotuctas kuciaora. A30THast KUCJIOTA, €€ MoIydeHne, GU3nuecKnue U XUMHUIECKHe
cBOiicTBa (0OIIME KakK TMPEJACTaBUTENs Kiacca KHUCIOT U crenupuyecKue),
npuMeHeHne. XUMHUYECKUE PEeaKIMH, JIeKallue B OCHOBE IMOJYYEHUS a30THOU
KHUCIJIOTHI B IPOMBIIIIEHHOCTU. HuTpaThl 1 HUTpUTHI. KayecTBEHHbIE peakiuy Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arps3HCHHE OKPYXKAIOMEeH Cpeapl
COCIMHECHMSIMU a30Ta (KUCIOTHBIC MJOXKIW, 3arps3HEHUE BO3AyXa, IOYBHI U
BOJIOEMOB).

docdop, amrorponHeie wmoaubukanuu ¢dochopa (0enbId M KpACHBIH
dbocdhop), puznueckue U XMMHUYECKHUE CBOMCTBA (B3aMMOJICMCTBHE C METaJlJIaMU,
KHCIIOPOJIOM, TaJIOT€HaMU, KOHIICHTPUPOBAHHBIMH a30THOW U CEPHOU KHUCIOTAMM).
Oxcuasl pochopa (III, V), docdhopnas kucinora, ¢uznyeckue U XUMHUUYECKUE
cBoicTBa, nonyyeHue. KauectBennas peakuust Ha Gocdat-uonsl. [Ipencrapnenus
o ranorenuaax gocdopa (111, V).

[lonatTne 0  MUHEpalbHBIX  yAo0OpeHUsx. A30THble, GdochopHbIe,
KOMIUIEKCHBIE ynoOpeHus. XHMHUECKOE 3arpsA3HEHHE OKPY KAIoLIeH cpeibl
COeMMHEHMSIMU a30Ta u pocdopa.

O6mast xapakrepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUSI.

VYrnepon, amnorponnsie Mmogudukanuu (rpadut, anMas, QysuiepeH, rpadeH,
HAHOTPYOKHM), (U3MYECKHEe W XHWMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB
(B3aMMOJIEHCTBHE C METa/NIaMH, HEMETaJUIaMH, KOHIICHTPUPOBAHHBIMHU a30THOU U
cepHoii kucioramu). [lousitue 06 aapcopobumu. KpyroBopot yriepoja B nmpupoe.
Oxkcuppl yriepona, ux GU3NUYecKue U XMMUYECKUE CBOMCTBA, JEHCTBUE HA KUBbHIE
OpTaHU3MBbI, MOJYyYCHUE W MPUMEHEHHE. JKOJOTUUECKHE MPOOIEMbI aTMOCHEpHI,
cBsi3aHHble ¢ okcuaoM yriaepojga (IV). VYronbHas kuciora W €€ CoOJH, HX
bu3nyeckue U XMMUYECKHME CBOMCTBA, MOJyuyeHHE U mnpuMeHeHue. KapOoHarsl,
rUApOKapOOHaThl, MX cBoWcTBa. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEUILIUHE, TIPOMBIIIIEHHOCTH U CEIBLCKOM
XO3MCTBE.



[TepBoHaYaIbHBIE TTOHATHS 00 OPTaHUYECKHUX BEIIECTBaX KAaK O COCTMHECHUSIX
yTIepo/ia: YIJIeBOMOPOAbl (METaH, 3TaH, dTUJICH, AlleTUJICH), STaHOJ, TIUIEPHH,
yKcycHas kucioTa. [IpupoaHbie HCTOYHUKH YTIEBOAOPOAOB (YToJib, TIPUPOIHBINA
ra3, He)Th), MPOAYKTHI UX NEPEPadOTKU, UX POJb B OBITY U MPOMBIIUIEHHOCTH.
[ToHsiTHEe O OMOJOTMYECKH BaXKHBIX OPraHMYECKUX BEIIECTBaX — KUpax, Oeykax,
yIIeBOJaX — W WX POJIM B JKU3HU 4YeJNOBEeKa. EJMHCTBO OpraHWYECKHX W
HEOPTaHUYECKUX COCTMHEHUMN.

KpemHuuii, ero ¢usnyeckue u XUMUYECKHE CBOMCTBa (B3aUMOJECUCTBHUE C
MeTallaMH, KUCJIOPOJIOM, YTJIEpOAOM, rajoreHaMu), MOoJydYeHue U MPUMEHEHUE.
Ponw kpemuus B npupone u texuuke. Oxkeuna kpemuus (IV), kpemHueBas KucioTa,
CUJIMKATHI: (PU3WYECKHe W XMMHUYECKHE CBOWCTBA, TOJYYCHHE W MPUMCHCHHE B
OBITY W TPOMBINIIEHHOCTH. BakHEWIIne CTPOUTENhHBIC MaTEpHAIIbl: KEPAMHUKA,
CTEKJIO, IIeMEHT, 0eToH, *kefe300eToH. [Ipobiembl 6€30MacHOr0 MCIOJIb30BaHUS
CTPOUTETBHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HH.

Bop. Ocobennoctu crpoenus aroma. OO1ire npeAcTaBIeHUsI 0 PUINIECKUX
Y XMMHUYECKUX CBOMCTBaxX. bopHas kuciora.

DKCHEepUMEHTAIbHOE N3YUCHHUE BEIICCTB U SIBJICHUI:

03HaKOMJIEHHE ¢ 00pa3liaMy MPUPOIHBIX XJIOPUAOB (TaJIOT€HUIOB);

MPOBEJICHUE OMNBITOB, OTPAXKAOIMIMX (U3MUYECKHE U XMMHYECKHE CBOMCTBA
rajJjoreHoB U UX COCIUHEHUIM;

V3y4YE€HUE CBOMCTB COJISIHOM KUCIIOTHI;

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

03HaKOMJIEHHE ¢ 00pa3liaMH CEepbl U €€ MPUPOIHBIX COCTUHEHUI;

HaOMroeHWe  mporecca  OOyrauWBaHWS —~— caxapa 1o JACHCTBUEM
KOHUEHTPUPOBAHHOW CEPHOU KUCIIOTBHI,

U3YUYEHUE XUMHYECKUX CBOMCTB pa30aBICHHON CEPHOU KUCIIOTHI,

MPOBEICHHE KAaYeCTBEHHBIX peakuuid Ha cynbPui-, cyiabGuT- U Cyiabdat-
WOHBI U HAOTIOICHNE MPU3HAKOB UX MPOTEKAHMUSI,

O3HaKOMJICHHE ¢ (U3NYECKMMHU CBOWCTBaMHU a3ora, (Qochopa u wux
COCTMHEHMM, 00pa3aMu a30THHIX U (HOCHOPHBIX YTI0OpEHUI;

noJiydyeHue, coOupaHue, paclo3HaBaHUE M HU3YUYEHUE CBOMCTB aMMHaKa,
M3y4YEeHUE CBOMCTB COJIE aMMOHWUS,

MIPOBE/ICHNE KaYeCTBCHHBIX PEaKIWii HA MOH aMMOHHUS, HUTPUT-, HUTPAT- U
dbocdaT-noHBI U U3yYCHUE MPU3HAKOB UX MPOTEKAHMS;

U3Yy4YEHHUE B3aUMOJICUCTBUS KOHLIIEHTPUP