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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 KOHLIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJIbIO,
CBOUCTB (hocOpPHOI KUCIOTHI U €€ COJICH;



03HAKOMJICHHE C MOJEISIMH KPUCTAJUTMUECKUX PEIIEeTOK aiMmasa, rpadura u
¢dynnepena, ¢ mporeccoM aacopOLMK pPacTBOPEHHBIX BEIIECTB aKTHUBHPOBAHHBIM
YIJIEM U YCTPOMCTBOM NPOTHUBOIasa;

[OJlyuY€HHUe, cOOMpaHue, paclio3HaBaHUE M M3YyUYEHUE CBOMCTB YIJIEKHUCIIOTO
rasa;

IPOBEJCHNE KAueCTBEHHBIX peaklUuWid Ha KapOOHAaT- U CHIIMKAT-UOHBI H
U3YUYEHUE NPU3HAKOB UX NPOTEKAHMUS;

U3y4€HHE B3aMHBIX IIPEBpAILEHUI KapOOHATOB U THIPOKAPOOHATOB;

O3HAaKOMJIEHHE C 00pa3llaMM NPUPOJHBIX KAapOOHATOB M CHIJIMKATOB, C
IPOLYKIHEH CUIIMKATHON IPOMBIIUIEHHOCTH;

pelIeHre 3KCIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHelme HeMeTaulbl 1 UX
COETMHEHUS.

MeTtasibl U MX COeAUHEHUSA

OOmme cBoiictBa MeTayuioB. OOmas XapakTepuCTHKa XUMHUYECKHX
AJIIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX MoJioxkeHus B [leproanueckoil cucreme
xumuueckux anemeHToB [. . MenneneeBa u crpoeHust atroMmoB. Metamibl A- u b-
rpymi. CTpoeHHe NpOCTHIX BEIIECTB — METALIOB. MeTtaminyeckas CBs3b H
MeTaJlJIMYecKasi KpUCTAIUIMYECKasl peleTka (IpUMUTHBHAs KyOuueckas, 00bEMHO-
LIEHTPUPOBAHHAS KyOHnueckas, I'PaHELICHTPUPOBaHHAs KyOnueckas,
reKCaroHajibHasl IJIOTHOYNAKOBaHHAs). 3aBUCUMOCTb (DU3MUECKHX CBOWCTB
METAUIOB OT CTPOEHHUSI KPHUCTALIOB. ODJEKTPOXUMHUYECKHN psi HANPSKEHUN
MeTaiioB. O01ue XuMu4eckre cBoicTBa MeTaoB. O01mue cnocoObl MOTy4eHUs
METaJUIOB, METAJLTYPrusl. DJIEKTPOJIU3 PACILIABOB U PACTBOPOB COJIEH KaK OJHMH U3
CHOCOO0OB MONy4YeHHUsT MeTauloB. [loHATHE O KOppO3MHM METalsIOB, OCHOBHBIE
CrocoObl 3amuUThl WX OT Kopposuu. CrmaBel (CTadb, YYTyH, TIOPATIOMHHHM,
Opon3za). [IppumMeHeHre METaIOB U CILJIABOB B OBITY M MPOMBIIILIEHHOCTH.

Memannwvt A-epynn

[IleouHble METAJUIBL: MOJOXKEHNE B lleproandyeckoi cucTteMe XMMHUYECKHX
anemeHToB . 1. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXJICHUE B IPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (HAa MPUMEPE HATPHs U Kaus), MOJyYEHHUE.
OxcHibl U THIPOKCUABI HATpUs U Kanus. [I[puMeHeHne meoYHbIX METAIJIOB U MX
coelMHEeHMI. bruosornueckas posiab HaTpUs U KaJIUs.

[Ileno4yHO3EMENBHBIE METAJIBI  MarHuii W KajJbLUH: IIOJOXKEHHE B
[lepnognueckon cucreme xuMmuudeckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HaxoXJeHue B npupoze. Pusndyeckrne 1 XMMUYECKUE CBOMCTBAa MarHus
U Kanpuus. BaxkHeilmme coequHEHMs] KaibLMsl U MarHus (OKCHJ, TMAPOKCHI,
COJIM), CBOMCTBa, NpuUMeHeHue. JKecTKOCTb BOABI M CIOCOOBI €€ YCTpaHEHHS.
KpyroBopor kajipLivst B pUpOJIE.



AmmroMuHMIL: TIoJI0KeHUe B [lepruoanyeckoi cucteMe XMMUYECKUX JJIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoMma, HaxoKIE€HHE B npupone. Pu3nveckue u
XMMHYECKHE CBOICTBa amoMUHUsA. AMGPOTEpHBIE CBOICTBA OKCHIA U THAPOKCHUAA
anmromuHus. [I[puMeHnenne antoMUHNS U €ro CILIABOB.

Memannwot b-cpynn

OOmast xapakTepucTuka MeTaioB b-rpynn  (mOOOYHBIX MOATrPYM):
nonoxxenne B llepuonnueckonm cucreme xumudeckux oanemeHtos  J[. U
MenpeneeBa, 0COOEHHOCTH CTPOEHUSI aTOMOB. SIBlIEHHE «IIpOBaJiay 3JIEKTPOHA Ha
IpUMepe CTPOEHUSI aTOMOB XpoMa, Meiu, cepedpa. BaneHTHbIE COCTOSHUS aTOMOB
d-a7eMeHTOB, CTENEHU OKUCIEHHS AaTOMOB B COEJUHEHMSX. 3aBUCUMOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUJOB M TMIAPOKCHIOB METAJUIOB OT 3HAYEHUS
CTENEHU OKHCIICHHSI AJIEMEHTA B COEIMHEHHMH (HA MpPUMEpPE COECAMHEHUN XPOMa).
[IepBoHa4asIbHBIE IPEICTABICHUS O KOMIUIEKCHBIX COEAUHEHUSX.

Menb u cepedpo: CTpOeHHE aTOMOB, CTENEHHU OKucieHusa. OOuue KpaTkue
npeacTaBieHuss O (U3MYECKUX W XUMHUYECKHMX CBOMCTBAaX IMPOCTHIX BEIIECTB
(B3auMOJIEHCTBUE C KHUCIOTAMU-OKHCIUTENSAMH), 00 UX OKCHAAX, THAPOKCUAAX U
colisix, uX nmpuMeHeHuu. llpencraBiennus o6 aMMUaYHBIX KOMIUIEKcax cepedpa u
meau. KauecTBeHHbIE peakuy Ha KaTHOHBI Meau (2+) u cepelpa.

[{uHK: cTpOeHue aToMa, CTENEHb OKUCIICHUS. XapaKTepUCTHKA GU3NUECKUX U
XMMHYECKHUX CBOMCTB, MPUMEHEHHE, aM(pOTEpHbIE CBOMCTBA OKCHUJIA U TUAPOKCUIA.
KauecTBeHHbIE peakIMy HAa KATHOHBI LIMHKA.

Keneso: cTtpoeHmne aroma, cTeneHU OKucieHMs. Haxoxnenuwe B npupone.
dusnueckre 1 XMMUYECKHE CBOMCTBA JKelle3a, IpUMeHeHue. bronorndyeckas posib
xenesza. Oxcunapl, ruapokcuabl u conu kenesa (II) u sxeneza (III), ux cocras,
CBOWCTBAa M TmojdydyeHue. KadecTBeHHbIE peakiMu Ha KaTUOHBI xeineza (2+) u
xene3a (3+). UyryH u cranp — cruiaBbl xenes3a. [I[pou3BoACTBO YyryHa M CTalH.
DKojoruyeckue npoOaeMsl, CBI3aHHbIE C METAILTYpPrUUY€CKUMHU ITPOU3BOICTBAMM.

OKCIEPUMEHTAIBHOE N3YUYEHUE BEIECTB U SIBJICHUM:

O3HAKOMJICHHE C o00pa3llaMl METaUIOB U CIUIaBOB, HX (DU3UUECKHUMHU
CBOMCTBaAMU;

MOJEIUPOBAHNE METAIINYECKOW KPUCTAJUIMYECKON PELIETKH;

W3Y4YEHUE B3aUMOJACUCTBUS METAUIOB C BOJOW, C pacTBOpaMU COJEH U
KHCJIOT, UCCIIE0OBAHUE IMPOLIECCOB JJIEKTPOIM3a pacTBOpoB xyopuaa Meau (II) u
MO/IMJ1a KIS, KOPPO3HH METAILJIOB;

U3y4YeHHe OCOOEHHOCTEW B3aMMOJEWCTBUS OKCHIOB KalblUs U HATPUS C
BOJIOM, UX TUIPOKCHUIOB — € okcuioM yriepoza (IV) u kucnoramu;

U3y4EHUE CBOMCTB KapOOHATOB U I'MAPOKApOOHATOB KaJIbLUs, )KECTKON BOJIbI;

U3Y4YEHHUE IIPOLIECCOB IOJYYEHUs] THIPOKCUIOB IKejle3a, UX XUMHYECKHUX
CBOMCTB;



M3YUYCHHE IPU3HAKOB NMPOTEKAHUSI KAYECTBEHHBIX PEaKIMi HA MOHBI (MarHus,
KaJIbIIUSl, A IFOMUHUS, IIUHKA, kene3a (2+) u xene3a (3+), menu (2-+);

HAOJIOZICHUE W OMMCAaHUE OKpAIIMBAaHUS IUIAMCHU MOHAMH HATPHUS, Kaaus 1
KQJIBLIUS;

uccienoBaHne aM(pOTEepHBIX CBOMCTB THAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (III) u rugpokcuaa HMHKA;

pEIICHUE 3KCIIEPUMEHTAIbHBIX 3aJad N0 TeMe «BaxxHenmme MeTtaiuibl U ux
COEIUHEHUSD.

XuUMHUSA U OKPYKAKOLIAs cpeaa

BemecrBa u marepuanbl B IIOBCEJHEBHOM JKU3HHM YeJIOBEKAa. Baxueniue
BEI[ECTBA M MaTepHalibl, 00JaCTH WX MPUMEHEHHS. be3omacHoe HCIoIb30BaHHE
BCIIECTB M XMMUYECKHX peaknuii B ObITy. llepBas momomp mpu XUMHYECKHX
0’KOTax M OTPABJICHUSX.

HoBble MaTepualibl U TEXHOJIOTUU. [ [pUHINIIBI «3€IEHON XUMHUW.

OCHOBBI 3KOJIOTMYECKOH TPaMOTHOCTH. XUMHUS M 370pOBbE. 3HAUCHHE
M3Y4YaeMbIX XUMHUYECKUX JJIEMEHTOB M WX COCAWMHEHHWH s (yHKIIMOHUPOBAHUS
opranusma udenoBeka. [ToHsTHe 0 3M0pOBOM 00pa3e KU3HHU.

XHUMHUECKOE 3arpsi3HEHUE OKPYkKAIoIIEH cpeibl. DKOJOTUYECKHUE TTPOOIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMU YTJIEPOIa, a30Ta, CEPBI, TIKENBIX MeTauIoB. [loHsATHE
o [IJIK. Ponb XMHM B pelIeHUH 3KOJIOTUIECKUX MPOOIIEM.

OKCIIEpUMEHTAIbHOE HM3Y4YEHUE BEIIECTB W SBJICHUN: O3HAKOMIICHHE C
oOpasiaMu MatepuaoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJUMEPHBIE MaTePUAIIBI),
ONPENCIICHUE KHUCIOTHOCTH TNPUPOJHBIX BOJ, MOJEIMPOBAHUE IMpouecca
00pa3oBaHMs KUCIOTHOIO OIS, U3YUEHHUE €ro BO3JECHCTBUS HA MaTepUAIIbI.

IloBTOpeHne u 00001IeHNe 3HAHUI OCHOBHBLIX pa3/iejoB KypcoB 8-9
KJIaCCOB

[lepnognueckuii 3akoH U [lepuoanueckas cucteMa XUMHUYECKUX JIIEMEHTOB B
CBETE MPEJCTABICHUI O CTPOEHHUS aTOMa. 3AKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XAMHUYECKUX DJIEMEHTOB U UX COCIMHEHUN B IIEPUOJIAX U IPYyIIIIAX.

CtpoeHue BelecTBa B TBEPIOM, KHUIKOM U Ta3000pa3HOM COCTOSTHUHM. Bumbl
XUMHUYECKON CBSA3U. 3aBUCHUMOCTh CBOMCTB BEIIECTBAa OT THINA KPUCTAIIIMYECKOU
PELIETKU U BUJIa XUMUYECKOM CBS3U.

Knaccudukanmsa XUMHUECKMX pPEAKUUMHA MO Pa3IUYHBIM  [PU3HAKAM.
[IporHo3upoBaHre BO3MOKHOCTHM NPOTEKAHUS XUMHYECKUX IMPEBPALICHUN B
Pa3IMYHBIX YCJIOBHUSIX HA OCHOBE IMPEACTABICHUNA XUMHUYECKOW KUHETHKH U
TEPMOJNHAMUKH.

XUMHUYECKHUE peakluu B pacTtBopax. ['maponu3 coner. Peakiuu okucieHus-
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



CBolicTBa KHCIIOT, OCHOBaHHMH U COJE€Hl B CBETE TMPEACTaBICHUN 00
IEKTPOIUTUIECKON  JAUCCONMAIMM W OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIusIX.

Mesicnpeomemmuuwie cea3u

Peanu3zamusi MeXIpenIMeTHBIX CBSI3eH NMpU HM3YyYEeHUH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIMX €CTECTBEHHO-HAYUYHBIX
MOHSTUH, TaK ¥ TIOHSITHH, MPUHATHIX B OTACIBHBIX €CTECTBEHHBIX HAYyKaX.

OOmue ecTeCTBEHHO-HAYUYHBIC TOHATHUS: SBIIEHNE (TIPOIECC), HAYIHBIN (aKT,
THIIOTE3a, TEOpHs, 3aKOH, aHallu3, CHHTE3, KJIacCH(UKAIHs, NEPHOIUYHOCTD,
HaOII0/IeHNE, IKCIEPUMEHT, MOJEIUPOBaHNE, W3MEpPEHUE, MOJIEb, TEXHOJIOTHSA,
MaTepHaIbl.

®du3nka: BEMIECTBO, TeNO, (U3MUYECKUE BEIMYMHBI, €IWHUIBI H3MEPEHUS,
Macca, 00bEM, KOJTMYEeCTBO TEIJIOTHI, AaTOMBI U MOJIEKYJIbI, arperaTHbIE COCTOSIHHE
BEIIECTBA, CTPOCHHE Ta30B, >KUIKOCTEH W TBEPABIX (KPUCTAIUIMUECKHUX) TEI,
KpUCTAJUTMUECKasl PeIIeTKa, SJEKTPOH, SIpO aroMa, MPOTOH, HEUTPOH, WOH,
HYKJIUJI, U30TOTBI, KBAHTHI, PAJMOAKTUBHOCTh, anb(da-, 0eTa- 1 raMmmMa-u3aydeHue,
AIIEKTPUUECKUI 3apsi/, MPOBOAHUKHU, TTOTYTIPOBOIHUKH, TUIICKTPUKU, COTHEIHBIN
CIIEKTp, pa3ioXeHne OeI0oro CBeTa B CIIEKTP.

buomnorus: sxocucrema, ouocdepa, GoToCHHTE3, IPOILIECCHl OOMEHA BEIIECTB,
MUHEpaIbHBIC YIOOpPEHUs, MHKPOIJIEMEHThI, MAaKpPOJIEMEHTHI, MHUTATEIHHBIC
BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE MOPOJHI,
TI0JIE3HBIE UCKOIIaeMbI€, TOTUTUBO, BOJHBIC PECYPCHI, IIaHETa 3eMIISL.

TexHomnorus: CTPOUTENbHBIE  TEXHOJOTHH,  CEJIbCKOXO3SHCTBECHHBIC
TEXHOJIOTHH, TEXHOJIOTUU SJICKTPOHHON MTPOMBITTUICHHOCTH, HAHOTEXHOJIOTHH.



TUIAHUPYEMBIE PE3YJILTATBI OCBOEHUS [TPOT'PAMMGBI [0 XUMUH
HA YPOBHE OCHOBHOTI'O OBIIETO OBPA3OBAHUS (YIJTYBJIEHHBIN
VPOBEHD)

JIMYHOCTHBIE PE3YJBTATBI

JIM4HOCTHBIE pPE3yJNbTaTbl OCBOEHHUS MPOTPAMMbl OCHOBHOTO OOIIEro
00pa3oBaHMsl JTOCTUTAIOTCS B XO0J€ OOy4YeHUS! XUMHH B €JUHCTBE Y4eOHOU u
BOCIHUTATEIbHON EATEILHOCTH 00pa30BaTeIbHON OpPraHM3alui B COOTBETCTBUU C
TPAAUIUOHHBIMA POCCUHUCKUMU COLIMOKYJIBTYPHBIMH U AYyXOBHO-HPABCTBEHHBIMU
LHEHHOCTSIMU, TPUHATBIMM B OOLIECTBE MpaBWUJIaMU M HOPMaMM IOBEJECHUS U
CIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUSI, CAMOPAa3BUTHSI W  COLMAIM3allUU
00ydJaronmxcsi.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaOLIUXCS
PYKOBOJICTBOBATbCSl CHUCTEMOW IO3UTHUBHBIX ILIEHHOCTHBIX OPHUEHTAlMil H
pacIIMpEeHnE OIbITa AEATEIbHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) maTpUOTHYECKOT0 BOCIIMTAHMS:

IPOSIBJICHHE LIEHHOCTHOI'O OTHOIIEHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAy4YHOMY M MCTOPHUYECKOMY HACJIEAUI0, MOHUMAHUE 3HAYECHHUS XUMHUYECKOU
HAyKW U TEXHOJIOTMH B >KM3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTUU YKOHOMUKHU
Poccun u cBoero permnona;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHHE O COLMAIBHBIX HOpPMax M MPaBUIAX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTUBE, MPOSBICHUE KOMMYHUKATHUBHOW KYJBTYphl B
Pa3HOO00pa3HOW COBMECTHOM ESITEIbHOCTH;

CTpPEMJICHHE K B3aUMOTIOHMMAHHUIO M B3aMMOIIOMOIILM B Mpolecce yu4eOHOU u
BHEYUEOHO! ACSITENbHOCTH;

TFOTOBHOCTh OLICHMBAaTh CBOE INOBEJAEHUE MU IOCTYIKH CBOMX TOBAPULIEH C
NO3ULMHA HPABCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN
MIOCTYTKOB;

3) popmupoBaHus IEHHOCTH HAYYHOI'0 TO3HAHUS:

MHUPOBO33PEHUYECKHE MPEICTABIECHUS O BEIIECTBE M XWMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U HEOOXOJIUMbIE AJIs
MNOHMMAHUS CyIIHOCTH HAYYHOW KapTUHBI MUPA;

OCO3HAaHME LIEHHOCTH HAYYHOr'O MO3HAHMS ISl PAa3BUTHSA KaXKIOTO 4YeJIOBEKa
U MPOU3BOJUTENBHBIX CUJI OOIECTBA B IIEJIOM, POJIM U MECTa HayKH «XUMUS» B
CUCTEME HAyYHBIX IPEJACTABICHUNA O 3aKOHOMEPHOCTSAX Pa3BUTHS IPHUPOIBI,
B3aMMOCBS351X Y€JIOBEKA C IPUPOJIHOM U TEXHOJIOTMYECKOU CPELION;

Mo3HaBaTelibHas MOTHBALUS W HWHTEpPEC K OOyuYeHHI0, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOpa3BUTHI0O U CaMOOOpa30BaHUIO, K UCCIEI0BATEIbCKON



JESITEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HaIpaBiCHHUS M YPOBHS JajbHEHIIEro
oOyJeHus;

4) BoCIUTAHUS KYJbTYPbI 3/10POBbSI:

OCO3HAHHE IICHHOCTH >KU3HM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO, YCTAaHOBKA Ha 3/IOpOBBIA 00pa3 *XKU3HU, OCO3HAHUE IOCIEACTBUN U
HETIPUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHUS aJIKOTOJIsl, HAPKOTHKOB, KYPEHHUS),
HEOOXOMMMOCTH COOJIO/IEHNUs TIpaBW  O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XMUMUYECKHMH BEIIECTBAMH B YUEOHBIX U )KU3HEHHBIX CUTYaLUX;

5) TPy10BOI0 BOCIIMTAHMSI:

¢opMHpoBaHHE LEHHOCTHOTO OTHOIIEHUS K TPYJOBOH JAEATENbHOCTH Kak
€CTECTBEHHOU MOTPEOHOCTH YeNIOBEKa M K MCCIEA0BATEIbCKON NEATEIIbHOCTH KaK
BBICOKO BOCTPEOOBAHHOI1 B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K MpodeccusiM, CBSI3aHHBIM C XUMHEW, B TOM YHUCIE K
npodeccusM HayqyHOH cdepbl, 0CO3HAHNE BO3MOKHOCTH CaMOpeau3allli B 3TOH
chepe;

6) 3K0/10rMYeCcKOro0 BOCIMTAHHUS:

OCO3HaHHE HEOOXOJUMOCTH OTHOIICHHUS K MMPUPOE KaK MCTOUYHUKY JKU3HH Ha
3emMJie, OCHOBE €€ CYIIeCTBOBAHMUS;

MOBBIIIEHUE YPOBHS DKOJOTHYECKOW KyJBTYphl: NPUOOPETEHHE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB ¥ OIEHKA WX BO3MOXKHBIX ITOCIIEACTBUN  JUIS
OKpY’Kalollel Cpeabl; OCO3HAaHUE TJ00ATbHOTO XapakTepa 3KOJOTHYECKUX
npobjeM U MyTeld uX pelIeHus; CIOCOOHOCTh MPUMEHSTH 3HAHUS, TMOJTydaeMble
IpY W3YYEHUU XMMUH, JJIS PELICHHs 3a/1a4, CBSI3aHHBIX C OKPY’KalOIIel Cpeloii;
aKTUBHOE HENpUATHE JEHCTBUN, NPUHOCALUIMX Bpel OKpYyXKalollel cpene;
OCO3HaHKE CBOEH POJU KaK rpaKAaHMHA M MOTPEOUTENS B YCIOBHIX B3aUMOCBSI3U
IIPUPOJHOM, TEXHOJOTMYECKOM M COLMAIBHOW CpeXN; TOTOBHOCTh K YYacTUIO B
NPaKTUYECKOHN EATEIIbHOCTH KOJOTHUECKOM HAPaBICHHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3yIbTaThl OO0YYaIOUINXCs, OCBOMBIIMX MPOrpamMMmy IO
XUMHH OCHOBHOT'O O0IIETr0 00pa30BaHus, BKIIOYAIOT:

YCBOCHUE MEKIUCIUILUTMHAPHBIX (MEXMIPEIMETHBIX) TTOHITHH, OTPasKAFOIIIIX
MaTepuagbHOe €IWHCTBO MHpa M TIpOIlecC IMO3HAaHUsA (BEUIECTBO, CBOMCTBO,
DHEprus, sSBICHUE, HAYYHBIH (HaKT, 3aKOHOMEPHOCTb, THUIOTE3a, 3aKOH, TEOPHUS,
HaOII0IeHNE, U3MEPEHNUE, UCCIIEIOBaHUE, SKCTICPUMEHT U IPYTHE);

OBJIQJICHUE YHHUBEPCATHLHBIMU YYCOHBIMU NEUCTBHUSAMHU (ITO3HABATEIHLHBIMH,
KOMMYHUKATHBHBIMH,  PETYJISTUBHBIMH),  B@XHBIMH  JUIsl  TIOBBIIICHUS
3 PEeKTUBHOCTH OCBOCHMS COJACpKaHUS y4eOHOro ImpeaMera, (popMHUpPOBaHUS



KOMIIETEHIIMW, &  TaKKe  IPOEKTHO-MCCIENOBATENBCKOU  JEATEIBHOCTH
00y4aromuxcs B Kypce XUMUH;

CIOCOOHOCTh WX HCIOJL30BaTh B yU4€OHOW, TTO3HABATEILHON U COIMAIIBHON
MIPaKTHKE.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeiicTBHA:

YMEHHSI HCMOJb30BaTh MPUEMBI JIOTMUYECKOTO MBIIUICHHUS MPU OCBOEHUU
3HAHUMU: PACKPBIBATh CMbBICI XUMHUUYECKUX MOHATUM (BBIACIATH UX CYIIECTBEHHbIC
MPU3HAKK, YCTAHABIMBATh B3aUMOCBSI3b C JIPYTMMU MOHSTHSIMHU); aHATU3UPOBATh,
CpaBHMBATh, 000011aTh, BBIOUpPATh OCHOBAaHWUS JUI  KjilacCU(UKaMU U
CHUCTEMaTHU3AllMUd XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIUMi; yCTaHABJINBAThH
MPUYUHHO-CJICICTBEHHBIE CBA3M MEXKIYy OOBEKTaMH W3Y4YCHHUS, CTPOUTH
JIOTUYECKUE PacCyXJeHusi (MHAYKTUBHBIE, JEAyKTUBHBIE, IO aHAJOTHM);
npejyiaraTh KpUTEPUM U BBISBISATH OOIIHME 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B
M3yYaeMbIX TMPOLIECCaX U ABJICHUSX; MPOBOJUTH BBIBOJIBI U 3aKJIIOUYEHUS; YMEHUS
MPUMEHSTh B MPOILIECCE MO3HAHUS TMOHATUSL (IPEAMETHBIE WU METalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3YEMbIE B XUMHUH, TPE0oOPa30BHIBATH
MOJIEIbHBIC MPECTABICHUS — XUMUYECKHUI 3HAK (CHMBOJI 2JIEMEHTA), XUMHUYECKast
dbopmysia U ypaBHEHHE XMMUYECKOW PEaKIIUU — MPH PEIICHUH y4eOHBIX 3a7ad; C
Y4E€TOM 3THUX MOJECIBHBIX TMPEACTABICHUN  XapaKTEpU30BaTh M3Yy4aeMbIe
XUMHUYECKHUE BEIIECTBA U XUMUUYECKUE PEAKIIUU.

ba3oBble wuccienoBareJbCcKue AeMCTBUA (METOAbI HAYYHOIO IO3HAHUA
BeIleCTB M sIBJICHUIT):

YMEHUS MNPUMEHSITh METOAbl HAyYHOTO IMO3HAHUS BEUIECTB W SIBJICHUM Ha
OMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOW TO3HABATEILHON U
MPOEKTHO-UCCIIEI0OBATENbCKOM AESITEIbHOCTH;

YMEHHS HKCIMOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITENIbHO CTaBUTh BOIMPOCHI;, aHATU3UPOBATh (DAKTHI, BHISIBISATH
u GopMyIUpoOBaTh MPOOJIEMY, OMPENENATh 1eJIb W 3aJayd, COOTBETCTBYIOIINE
pemeHuo MpoOJIeMbI; TIpeAIaraTh OMUCATEILHYIO WIIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYHIIECTBIISITH €€ TPOBEPKY; YMEHHS MPOBOAUTH HM3MEPEHHS HEOOXOIUMBIX
napaMeTpoB, BBIYUCIICHUS, MOJEIUPOBAHUE, HAOIIONCHUS M OKCIIEPUMEHTHI
(peasibHBIE W MBICJIICHHBIE), CaMOCTOSTEJILHO IIPOTHO3UPOBATH PE3YJIbTATHI,
dbopmyrpoBaTh 0000IIEHUS W BBIBOABI MO PE3yjbTaTaM IPOBEIACHHOIO OIBITA,
WCCJICIOBAHMSI, COCTABIISITH OTYET O MPOCIIAaHHON paboTe;

Pabora ¢ nunopmanmeii:

YMEHHSI OPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(POpMaIuu (Hay4YHO-

MONyJIsIpHAsl JIUTepaTypa XHMHUYECKOTO COJIEp)KaHMs, CIPaBOYHBIC TMOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIUIO U KPUTHUECKH OLEHUBATH €€
JIOCTOBEPHOCTh U  HEMPOTHBOPEYMBOCTh, OTOMpaTh W HHTEPIPETUPOBATH
uHbOpMaIIMIO, 3HAUUMYIO I pelieHdus y4eOHOHl 3ajauu; yMEHUS MPUMEHSATH
pa3nuyHble MeTOIbl W (OPMYJIMPOBATH 3alpOChl TNPU IOUCKE U OTOOpE
uHpOpMalny, HEOOXOAMMOM /il BBINOJIHEHUS Y4EeOHBIX 3a7ad; HCIOJIb30BaTh
UHPOPMAIIMOHHO KOMMYHHUKATUBHBIE TEXHOJOTUU U Pa3IMYHbIE TOUCKOBBIC
CHUCTEMBI; CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYI0 (OpPMY MpEACTABICHUS
uHpopmanuu (cxembl, rpaduku, auarpaMMbl, TaOJHIbI, PUCYHKH U JpYTHe
¢dopMBl); YMEHHs HCIOJIB30BaTh HAyUHBIH SI3bIK B KAa4eCTBE CPEACTBAa palbOTHI C
XUMUYEeCKON HH(poOpManueil; MNpUMEHATh MeXNpeAMeTHble (pu3nueckue u
MaTeMaTHYeCKHUe) 3HAKU U CHUMBOJIbI, (popmysbl, abOpeBHaTypbl, HOMEHKIATYPY,
UCIIONBb30BaTh M MPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HATrJISITHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAaJbHbIE YUeOHbIe N1eliCTBHA:

1) ymenus oOiieHus (MMCbMEHHOW M YCTHOM KOMMYHHUKAITUN):

MPEACTABIIATh TOJYYCHHBIC PE3YyJbTaThl TMO3HABATEIHLHON IEATEIHHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; MYyOJIMYHO BBICTyHaTh C MPE3CHTAINEH
pPEe3yJbTATOB BBINOJIHEHUS XWMHUYECKOTO JKCIIEPUMEHTa (HMCCIIEI0BATENbCKOM
7a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJI€ AUajIora u
(1K) TUCKYCCUU 3a7]aBaTh BOMPOCHI O 00CYXK/1aeMOM TeMe U BbICKA3bIBaTh UJIEH,
bopMyTUpPOBaTh CBOW MPEJIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS TIPEITIOKECHHON
3aJ]auH.

2) yMeHHs y4eOHOT0 COTpYAHUYECTBA (IPYNIOBas KOMMYHUKAITUSA):

y4acTBOBaTh B TPYNMOBBIX (opMax palOOThl: IMJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOUM pabOThI, OMPEACNATh CBOIO POJb, PACIPEACHATh 3aJaud MEXKIY
YJICHAMH TPYIIIbI; BBIIOJHATHE CBOIO YacTh pPabOThI, KOOPIAWHUPOBATH CBOH
JEUCTBUS C ACUCTBUSMH NPYTUX UJICHOB KOMAHIbI, OMPEACNATh KPUTEPHH TIO
OIICHKE KauyeCTBa BBINOJHEHHOM palOThI; pellaThb BO3HUKAIOIIME MPOOJEMBbI Ha
OCHOBE ydYeTa OOIIMX HWHTEPECOB U COTJAaCOBaHUS NO3UIMN, Y4acTBOBAaTb B
oOcyxneHnr, OOMEHe MHEHHSIMH, «MO3TOBOM IITypMe» W Apyrux ¢dopmax
B3aUMOJECHUCTBUA.

PerynsiTuBHBIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBUSA

OBnazieHUEe YHUBEPCATbHBIMU YUYE€OHBIMH PETYJSATUBHBIMU JEHCTBUAMHU
BKJIIOYAET Pa3BUTHE CAMOOPTaHU3AIMH, CAMOKOHTPOJS, CAMOKOPPEKLUU, B TOM
YuUCIe:



YMEHHs peliatb yuyeOHble U HCCIEAOBAaTENbCKUE 3aJaud: CaMOCTOSITENBHO
BbIOMpaTh COCO0 perieHus yueOHON 3a1au (CpaBHUBATh HECKOJIBKO BapHaHTOB
peiieHusi, BbIOMpaTh HauOoyee TMOAXONAIIUMN C YYETOM CaMOCTOSTEIbHO
BBIJICTICHHBIX KPUTEPHEB), TUIAHUPOBATH CBOIO PabOTy MpH pelIeHnr y4eOHOH Win
UCCIICIOBAaTENIbCKOM  3a7adud; Ha  OCHOBE  TOJYYEHHBIX  PE3yJbTaTOB
dbopmynupoBaTh 0000IIEHNUSI U BBIBOJBI, MPOTHO3HPOBATH BO3MOKHOE Pa3BUTHE
IPOLIECCOB; AHAJIU3UPOBATh PE3yJbTAThl: COOTHOCUTH CBOM JICWCTBHUA C
IUTAHUPYEMBIMH  pe3yJIbTaTaMU, OCYIIECTBISITh CAMOKOHTPOJb JIEATEIHHOCTH;
KOPPEKTUPOBATH CBOIO JACSITEILHOCTh HA OCHOBE CaMOaHaJIN3a M CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3ynbTaThl OCBOCHUS MPOTPAMMBI MO XUMHH OCHOBHOTO
obmiero oOpa3oBaHus HA YIIIyOJICHHOM YPOBHE MMEIOT OOIIEe COAEPKATEITHHOE
AP0 C TPEIMETHBIMU pe3yJbTaTaMH 0a30BOTO YPOBHS, COTJIACOBAHBI MEXTY
co00i, 4TO TO3BOJIIET PEaTM30BBIBATH YIIIyOJEHHOE HM3yuyeHHE KaK B paMKax
OTIIENBHBIX KJIACCOB, TaK W B paMKax pealu3alud WHAWBHIYaIbHBIX
o0pa3oBaTeNbHBIX TPAEKTOPHIA, B TOM UKCJIE MCIOJIb3Ysl CETEBOE B3aUMOJACHCTBHE
opranmzanuu. [lo 3aBepiieHny peanu3aluu MPOTrpamMMbl YIIIyOJIIEHHOTO YpPOBHS
oOydaromuecss CMOTYT JeTallbHee OCBOMTh MaTe€phal, OBJIAJETh PACHIMPEHHBIM
KPYTOM TMOHSTHI U METOJIOB, peliaTh 3a/1a4 00Jiee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpenMeTHBIE pe3yibTaThl BKJIIOYAIOT: OCBOCHUE OOYYAIOIIUMHUCS HAYYHBIX
3HaHUW, yYMEHUM U CMOCOOOB AEMCTBUIA, crnenupuueckux Ui HpeaIMeTHON
o0nmactTu «XUMHUS»; OCHOBBI HAYYHOTO MBIIUICHUS; BUIBl JIEATEIBHOCTH TIO
MOJyYEHHUI0O HOBOTO 3HAHWS, €ro HWHTEpIpEeTalNy, MpPeoOpa3oBaHUI0 U
NPUMEHEHHI0O B pa3IUYHBIX YYEOHBIX W PEATbHBIX >KU3HEHHBIX YCIOBHSX;
o0ecreynBarOT BO3MOXKHOCTh YCIEIIHOTO OOyYeHHs Ha CJEIyIOIIeM YPOBHE
oOpazoBaHws.

K xoHmy oOydenuss ¢ 8 kaacce y oOyudawiierocss OyayT copMHUpOBaHbBI
CIeNyIONe TPEAMETHBIE pe3yJIbTaThl H3YyYCHHs] XUMHH Ha YTIyOJCHHBIM
YPOBHE:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSTUH: aToM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, METayl, HEMETAJUI, aJUIOTPOIHS, HPOCTOE BEMIECTBO,
CJIOKHO€ BEUIECTBO, CMeCh (OJHOpPOAHAsE U HEOJHOPOJHAs), BaJEHTHOCTb,
OTHOCHUTEJbHAsA aTOMHAas M MOJIEKYJIIpHas Macca, KOJIUYECTBO BELIECTBA, MOJIb,
MOJISIDHAsE Macca, MaccoBass J0Js XHUMHYECKOrO DJJIEMEHTA B COEAUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TIJIOTHOCTh Ta30B, OKCHJI, KUCIIOTa, OCHOBAHHE,
coyib, amM(pOTEpHBIA OKCHA, aM(OTEPHBIM THAPOKCHI, XUMHUYECKas PEaKIns,



KJaccu(UKaIs peakiuii: peakiuy COCIUHCHUSI, PEAKIIUU PA3IIOKCHUS, PEaKIIun
3aMEIICHUsI, PEaKIMd OOMEHa, 9K30- W DHIOTCPMHUYCCKHE PEaKIUU; TETUIOBON
ahdexT peakiuu; SAPO aToOMa, AIEKTPOHHBIN CIIOM aToMa, aTOMHAs OpOWTAalIb,
paguyc aTomMa, XMMHYECKasl CBSI3b, MOJISIPHAs U HEMOJISIPHAS KOBAJICHTHAS CBSA3b,
WOHHAas CBSI3b, WOH, KaTUOH, AaHWOH, pAacTBOp, MaccoBas JOJi1 BEIIECTBA
(mpolLieHTHas KOHIIEHTpalus) B pacTBOpPE, MOJISIpHAsl KOHIEHTpAIMs BEIECTBA B
pacTBoOpe; AIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCICHUS, OKUCIUTEIU U
BOCCTAaHOBUTEJH, OKHCIICHHE U BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJbHBIEC PEAKLIUU, METO/I SJIEKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHA H
MPUMEHSITH 3TU TOHATHUS MPU OMUCAHUU BEILIECTB U UX MPEBPAIICHUN;

WCITOJIB30BAaTh XUMUYECKYIO CHMBOJIMKY JIJISI COCTaBIICHUs (OPMYJT BEIIECTB
Y YPABHECHUM XUMUYECKUX PEAKIUM;

ONpENENATh BAJICHTHOCTh aTOMOB 3JEMEHTOB B OWHAPHBIX COEIUHEHUSX,
CTENEHb OKHCIICHUSI DJIEMCHTOB B OWHAPHBIX COCAMHEHUSIX, MPHUHAJIC)KHOCTD
BEIIECTB K OMPEACICHHOMY KJIACCy COCIUHEHUN 10 (hopMyJiaM, BUIbI XUMUYECKON
CBSI3U (KOBAJICHTHON U MOHHOI) B HEOPTAaHUYECKUX COCAUHEHUSIX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHMS MAacChl BEIIECTB, MOCTOSIHCTBA
cocraBa, [lepuommueckoro 3akona JI. M. MenpaeneeBa, aTOMHO-MOJIEKYJISIPHOM
TEOPHH, 3aKOHA ABOTaJpo U €ro CIEACTBUM, NPEICTABICHUN O HAy4YHbIX METOAAX
MO3HAHUS, B TOM YHUCJE OHKCIEPUMEHTAJbHBIX M TEOPETUUECKUX METOoAaxX
VCCIIEIOBAHUS BELIECTB U U3YUEHUSI XUMUUECKUX PEAKIIML;

JEMOHCTPUPOBATh IMOHUMAaHUE TNEPUOJMYECKONM 3aBUCUMOCTH CBOWCTB
XUMHYECKHUX 3JIEMEHTOB OT UX MOJ0keHUs B [lepronnueckoil cucreme:

OTMMCHIBATh W XapaKTepu3oBaTh TaOnuuHyto Gopmy I[lepuonnueckoi
CHUCTEMbl XMMUYECKUX AJIEMEHTOB: pa3iinyaTh MOHATUS «TJIaBHas noarpynna (A-
rpymmna)» u «mnodounas noarpynna (b-rpynmna)», «Majbsie IEpUOAb» U «OOJbIINE
NEPUOABDY;

COOTHOCUTH 0003HAYEHWMsI, KOTOpble uMeroTcst B Tabnuie «llepuognaeckas
cucreMa xumuueckux dnemeHTtoB JI. WM. MengeneeBa»y, ¢ 4UCIOBBIMHU
XapaKkTepUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsij
s1ipa, 00I1Iee YMCIIO0 AMEKTPOHOB U PacHpeIeICHUE UX 0 3JIEKTPOHHBIM CIIOSIM);

OOBSACHATH CBSI3b TIOJIOKEHHsSI djemeHTa B [lepmonmueckoit cucreme ¢
pacrpesielieHUeM JJIEKTPOHOB [0 SHEPreTUYECKUM YPOBHSAM, MOAYPOBHSIM U
OopOuTaISIM aTOMOB TIEPBBIX YETHIPEX TIEPUOIOB,;

KJIacCU(UIIMPOBATh XMUMHYECKUE DJIEMEHThI, HEOPraHWYECKUE BEIIECTBA,
XUMHUYECKUE peaklnu (10 YUCIy U COCTaBy YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, O
TerioBoMy 3 Pekry);



XapaKkTepu30BaTh (OMHUCHIBATh) (PU3MYECKUE M XUMHYECKHE CBOICTBa
IPOCTBIX U CIOXHBIX BEIIECTB: KUCIOPO/Ia, BOJOPO/Ia, BOJbI, OOIINE XUMHUUECKHE
CBOMCTBA OKCHJOB, KUCJOT, OCHOBAHUW M COJIEM, T€HETUYECKYIO CBA3b MEXKIY
HUMH, NOATBEP)KIasi NPUMEpPaMU MOJIEKYJSIPHBIX YPaBHEHHMH COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKLIN;

OIHCHIBATh POJb KUCIOPOIa, BOJOPOJa U BOABI B MPHUPOAHBIX MpoLEccax, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IUYHBIX OTPACIAX MPOMBIIIJICHHOCTH,
BO3MO>KHOE HCI0JIb30BAaHUE B COBPEMEHHBIX TEXHOJIOTHUSX;

OOBSACHATP M NPOTHOZUPOBATH CBOMCTBA BELIECTB B 3aBHUCHUMOCTH OT HX
COCTaBa U CTPOEHUS, BO3MOKHOCTH INPOTEKaHUS XMMHUYECKUX MPEBpAIlCHUN B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MaccChl BELIECTB,
MOJIIPHYIO Maccy CMECH, MOJIbHYIO JOJIK0 XUMUYECKOrO 3JIEMEHTa B COCIUHEHUH,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JEMEHTa M0 (OpMyJie COEIMHEHUs, HaXOAWUTb
npocTeinyto popMyiTy BelecTBa Mo MaCCOBBIM MM MOJBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIIO BEILIECTBA B PacTBOPE, MOJSIPHYIO KOHIEHTPALIMIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 110 YPAaBHEHUSIM XUMUYECKON peakinu;

IPUMEHATh OCHOBHBIE OINEpALMM MBICIUTENBHON JEATENbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHHE, CUCTEMATU3aLMI0, KIACCU(UKAIINIO, BbISBICHHUE
NPUYUHHO-CIEICTBEHHBIX CBSI3€l — [ UW3Y4YEHHUS CBOWCTB BEIIECTB U
XUMHYECKHX PEeaKlud, eCTeCTBEHHO-HAyUHbI€ METOJbI TO3HAHUS — HAOIIOEHUE,
U3MEpPEHUE, MOJEIUPOBAHUE, SKCIEPUMEHT (pEasibHbIii M MBICIEHHBIA) — I
OCBOEHUS yUe€OHOIO COJIEPIKaHNUS;

pacKpblBaTh  CYLIHOCTb IPOLIECCOB  OKUCIEHUSI W  BOCCTaHOBJICHUS,
COCTaBIISITh YPaBHEHUS MPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKLUN
(METOIOM 3JIEKTPOHHOTO OaiaHca);

YCTAaHABIMBATh CBSI3M MEXIYy pEaJIbHO HAOIIOAAEMBIMU XUMUYECKUMU
SBJICHUSIMU U TIPOLECCAMM, IPOUCXOJAIIMMH B MaKpO- U MUKPOMHUPE, OOBACHATH
IPUYUHBI MHOTOOOpa3usi BEUIECTB, COOTHOCUTh XUMUYECKUE 3HAHUS CO 3HAHUSIMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOnromarh mpaBwia Oe3omacHON  paboTel B jJaboparopud  OpH
UCIOJIB30BaHUU XMMHYECKOM MOCynbl M O0OpYyJIOBaHMs, a Takxke IpaBuiia
oOpallleHusi C BEUIECTBAMM B COOTBETCTBMM C WHCTPYKLUHSMU BBIIOJIHEHUS
71a00paTOPHBIX ONBITOB M MPAKTHYECKUX DPAOOT MO MOJYYEHHUIO M COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOAOPOJAA U KUCIOPOAA), IPUTOTOBICHUIO PACTBOPOB C
ONpEAEIICHHOM  MaccoBOW  J0JE€M  pacTBOPEHHOI'O  BELIECTBA,  PELICHUIO
HKCIEPUMEHTAIbHBIX 3a7a4 MO TeMe «OCHOBHBIE KIIACChl HEOPraHUYECKHX
COCIUHCHUI;



JEMOHCTPHPOBATh  BIAJCHHE OCHOBAaMH  XHMHYECKOW T'PaMOTHOCTH,
BKJTFOYAOIICH YMEHHS O€30macHOTO OOpaIeHus: ¢ BEIeCTBaMH, UCIOJIb3YEeMbIMU
B ITOBCEHCBHOW JKM3HHM, a TAK)KE 3HAHUE IIPABHII IMIOBEACHHMS B LIEISIX COCPeIKECHUS
3II0POBbSI U OKPYKAIOIICH CPEIBI.

K xoniy oOyuenus 6 9 knacce y oOyuaromerocss OyayT copMupoBaHBI
CJICAYIOUIME MPEIMETHBIC PE3yJbTaThl HM3YYCHHUS XHUMHUU Ha YIIIyOJCHHBIM
yYpPOBHE:

PACKpBIBATh CMBICII OCHOBHBIX XMMUYECKUX MTOHATHN: XUMUYECKUN JJIEMEHT,
aToM, MOJIEKYyJIa, HWOH, KaTHOH, aHHUOH, OJJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl peakius, TeIoBoil 3 (PeKT peakinu, MoJib, MOJISPHBINA
00BEM, pacTBOp;

AIIEKTPOJIUTBI, HEIJIEKTPOIUTBI, AIEKTPOJIUTHYECKAS NUCCOLMALMSA, PEAKIIUU
MOHHOTO OOMeEHa, THAPOJU3 coJiel, oOpaTUMble M HeoOpaTHUMbIE pPEaKIHH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE  PEAKLIHUH, OKHUCIUTENb, BOCCTAHOBHTEID,
OKUCJIEHUE M BOCCTAHOBJIEHHWE, DJJEKTPOJIU3, aIOTpOIus, aM(OTEPHOCTbD,
XUMUYECKas CBsA3b (KOBAJEHTHAs, MOHHAs, METAJUIMYECKas), MEXKMOJIEKYJSIPHbIC
B3aMMOJICHCTBUSL (BOJAOpPOAHAsl CBA3b, CWibl Ban-nep-Baanbca), KoMIUIEKCHBIE
COEIMHEHMSI, KPUCTAUNIMYECKHE PElIeTKH (MPUMUTUBHAS KyOudeckas, 00bEMHO-
LEHTPUPOBAHHAS KyOuyeckas, IrPaHEEHTPUPOBAHHAS KyOunueckas,
reKCcaroHajibHasi TUIOTHOYMAKOBaHHAs), KOPPO3USl METAJIOB, CIUIABBI; CKOPOCTH
XUMHYECKON PEaKLUH, KaTalln3, XUMAYECKOE PABHOBECUE, DJIEMEHTBI XUMUYECKOU
TEPMOJAMHAMMKH KaK OJJTHOM U3 TeOpeTnYecKux ocHOB xumuu; [1/1K;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHA W
MPUMEHSThH 3TU NOHATHS MPU OMUCAHUY BEILIECTB U UX MPEBPALICHUM;

UCIOJIb30BaTh XMMHUECKYI0 CUMBOJIHKY JJISi COCTaBIICHUS (DOPMYJT BEIIECTB
Y YPABHEHUM XUMUYECKUX PEAKIINM;

ONPENEIIATh BAJCHTHOCTh M CTENEHb OKUCIIEHUS XUMHUYECKUX JJIEMEHTOB B
COEAMHEHHUSIX Pa3JIMYHOrO COCTaBa, MPUHAIIEKHOCTh BEIIECTB K OMPEACICHHOMY
KJIACCy COEIMHEHMN Mo (opmysiaM, BHJBI XUMHYECKON CBS3M (KOBaJEHTHOM,
VMOHHOW, METAJUIMYECKOM) B HEOPraHMYECKUX COEIUHEHUAX, 3aps] HOHAa IO
XUMHUYECKON (popmyrie, XapakTep cpeibl B BOJIHBIX PacTBOpaX HEOPTaHUYECKUX
COEAMHEHHUI, TUIl KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BELIECTBA;

packpeiBath cMmbIica Ilepuommueckoro 3akona JI. M. Menneneea wu
JEMOHCTPUPOBATh €r0 TOHUMAHHUE:

ONMMCHIBATh U XapakTepus3oBaTh Ta0auuHyro Qopmy Ilepuonnyeckoit
CUCTEMbl XMMHYECKHX OJJIEMEHTOB: pa3jinyaTh HOHATHS «A-rpymnmna» u «b-
rpynmnay, «Majble MepUuoab» U «OOJIbIINE TIEPUOIBDY;



OOBSCHITH CBsI3b TIOJNOKEHHS djemMeHTa B [lepmommueckoit cucteme ¢
pacnpeieieHueM JJIEKTPOHOB IO JHEPTETUYECKMM YPOBHSAM, IOAYPOBHSIM U
OopOHUTaISIM aTOMOB TIEPBBIX YETHIPEX TIEPHOIOB;

BBIJICISATh OOIME 3aKOHOMEPHOCTH B M3MEHEHWU CBOMCTB AJIEMEHTOB U UX
coeMHEHUM (KMCIOTHO-OCHOBHBIX U OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THAPOKCHUOB) B Mpelesiax MajblX MEPUOJOB M TJIaBHBIX MOJTPYII C
YYETOM CTPOCHUS UX aTOMOB;

PACKpBIBATh CMBICJI TEOPHUU DIECKTPOJIUMTUUECKON TUCCOIMAIINK, 3aKkoHa ['ecca
U €ro CIEeICTBUM, 3aKOHA JCHCTBYIOIIMX MacC, 3aKOHOMEPHOCTEH HW3MEHEHUS
CKOPOCTM XMMHMYECKOW PpEaKIMU, HaMpaBICHHUS CMEIICHUS XHUMHUYECKOIO
paBHOBECHS B 3aBUCUMOCTH OT PA3IUYHBIX ()aKTOPOB;

KJIacCU(HUIMPOBATh XMMHYECKHUE DJIEMEHTHI, HEOPTaHWYECKHE BEIECTBA,
XUMHUYECKHE peakiuu (10 YUCITY U COCTaBy yYaCcTBYIOIIUX B PEAKIIUM BEIIECTB, IO
TerioBoMy 3(¢heKTy, M0 arperaTHOMy COCTOSIHHUIO PEareHTOB, MO H3MEHEHHUIO
CTENEHEH OKHCIICHHS] XUMHUYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, MO YYaCTHUIO
KaTajan3aropa);

XapakTepu30BaTh (OMUCHIBATH) OONME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIUYHBIX KJIACCOB HEOPTAaHWYECKUX COCIUHEHUM, MOATBEPKIasi 3TO ONMHUCAHUE
MpUMEpPaMU  MOJIEKYJIAPHBIX W MOHHBIX  yYpPaBHEHUWA  COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTAaBJISATh YPABHEHUS: DIEKTPOIUTHUECKON AUCCOLMALIANA KUCIIOT, IIEI0YEr
W COJIeH; TIOJHBIE W COKpAallleHHbIE YpPaBHEHHUS pEaKIMi HOHHOTO OOMEHa;
peaKkuuii, TMOATBEPKIAONIMX CYIIECTBOBAHUE TE€HETUYECKOMW CBA3U MEKIY
BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

pPacKpbpIBaTh CYIIHOCTh MPOLIECCOB THUAPOJM3A COJEH  IOCPEICTBOM
COCTaBJICHHSI KPAaTKUX MOHHBIX U MOJICKYJISIPHBIX YPAaBHEHHUM pEaKIUid, CYIIHOCTh
OKHMCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMM  TMOCPEICTBOM  COCTaBJICHUS
AIIEKTPOHHOTO 0ajaHca ATUX PEaKIIHii;

MPEJICKA3bIBATh XAPAKTEP CPEbl B BOJHBIX PACTBOPAX COJIEH;

XapakTepu30BaTh (OMHUCHIBATh) (HU3MYECKUEe W XUMHUYECKHE CBONCTBA
MIPOCTHIX BEIIECTB (KUCIOPOJ, 030H, TpaduT, aamas, KpeMHH, 60p, a30T, dhocdop,
cepa, XJIOp, HATPUM, KaJIMK, MarHuM, KaJablIUK, aTFOMUHUM, KEJIE30, MEb, LIUHK,
cepebpo) U 00pa30BaHHBIX MMM CJIOKHBIX BEILIECTB, B TOM YHCJE WX BOJHBIX
pacTBOpPOB (aMMHaK, XJOPOBOJOPOJ, CEepoBOAOpOA, okcuawl yrieponaa (II, IV),
kpemuus (IV), azora (I, II, III, IV, V) u docdopa (IlI, V), cepur (IV, VI),
CepHHUCTasl, cepHas, a30THasi, (ocdopHas, yroipHas, KpeMHHUEBAs KHUCIOTHI,
oKcuIbl U Tuapokcusibl MeTaioB [A—IIA-rpynn, amomunus, meau (II), nuaka,
xenesa (11 u I11));



HOSICHSTh COCTaB, OTAENIbHBIE CIIOCOOBI MOJYYEHHS U CBOMCTBA CIIOKHBIX
BEIIECTB (KHUCIOPOACOACpKAIINE KHUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHUCTIOTBI U MX coi, ranorenuasl kpemuus (IV) u docdopa (Il u V), okcun u
ruapokcu xpoma (II1), mepmanranar kaaus;

OMUCHIBATh POJIb BAKHEUIIIUX U3y4aeMbIX BEIIECTB B IPUPOAHBIX MPOLIECCAX,
BIIUSIHUC HA KUBBIE OPTaHU3MbI, IPUMEHEHHUE B PA3TMYHBIX OTPACISX SKOHOMUKH,
UCIOJIb30BaHUE JJISl CO3/IaHUsI COBPEMEHHBIX MaTepUajoB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMH, MOATBEPKAAIONINE KaYeCTBEHHBIH COCTaB Pa3IMYHBIX
BEIIECTB, PACIO3HABATh OMBITHBIM IMyTEM COJEpKalllMecs B BOJHBIX PaCTBOpPAx
WOHBI: XJIOpUA-, OpOMHUI-, HOIUI-, cyibdar-, dhocdar-, kapOboHAT-, CHUIUKAT-,
cynbpuT-, Ccynbpua-, HATPAT- U HUTPUT-WUOHBI, TUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHus, Kajablusl, aTlOMUHUS, *Keneza (2+) u xenesa (3+), menu (2+),
[MHKA,;

OOBSACHATH M MPOTHO3UPOBATH CBOMCTBA BaXKHEHIIMX M3YyYaeMbIX BEIIECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHMSI, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT
WX CBOMCTB, BOBMOXXHOCTh MPOTEKAHMSI XUMHYECKUX MPEBPAICHUN B Pa3IAYHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX D3JIEMEHTOB XUMHUYECKOW KHHETUKH H
TEPMOJIUHAMUKY;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEUIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (opMyJie COSAUHEHHSI, MACCOBYIO
JIONII0 BEIIECTBA B PAcTBOPE, MOJBHYIO JOMI0 XHUMHYECKOTO »DJEMEHTa B
COCIMHEHHH, MOJSIPHYI0 KOHIEHTPAIMIO BELIECTBA B PAcTBOPE, HAXOIUTh
npocTerinyo (popMyIly BelecTBa 0 MAaCCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MPOBOJUTH PACUEThl MO YPABHEHUSIM XMMUYECKUX PEAKIUN C YYETOM HEIOCTaTKa
OJIHOTO W3 PEareHTOB, MPAKTHYECKOrO BBIXOJA MPOJAYKTAa, 3HAUEHHUS TEIIOBOTO
addexTa peakiuu, onpeaessiTh COCTaB CMECEH;

cobmoaaTe mnpaBwia Oe3omacHoW  paboTel B JlabopaTopuud  MpH
UCIIOJIb30BAaHUM XUMHUYECKONM TOCYIbl M OOOpyJIOBaHUsS, a TakkKe IpaBuiia
oOpallieHusi C BEUIECTBAMH B COOTBETCTBUM C HWHCTPYKUHUSMHU BBIIOJHEHUS
71a00paTOPHBIX ONBITOB M MPAKTHYECKUX DPAOOT MO MOJYYEHHUIO W COOMPAHUIO
ra3oo0pa3HbIX BELIECTB (aMMUaka M YIJEKUCIOrO Ta3a) M PEIICHUI0
HKCIIEPUMEHTAJIbHBIX 3a7a4 [0 TeMaM Kypca, TMPEeACTaBIsATh Pe3yJIbTaThl
JKCIIepUMEeHTa B (hopMe BBIBOJIOB, 10KA3aTENIbCTB, rpa)MKOB, TAOJIMI] U BBISBISATDH
IMIUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSATh OCHOBHBIC OIEpAllUd MBICIIUTEIHLHON NEATeILHOCTH (aHAU3 U
CUHTE3, CpaBHEHHE, O000OIIEHUEe, CUCTEMATU3ALNIO, BBISBICHUE MPUYMHHO-
CJIEICTBEHHBIX CBS3€Hl) MPU U3YYEHUH CBOMCTB BEUIECTB U XUMHUUYECKUX PEaKLUi,
BJIAJI€Th €CTECTBEHHO-HAYYHBIMU METOJIaMU MO3HAHMS (HAOJI0/IeHHEe, U3MEPEHUE,
MOJIEIUPOBAHUE, IKCIIEPUMEHT (peaibHbII U MBICIICHHBIN);



OpPUMEHATH  MpaBWwia  0e30macHOro  oOpamieHus ¢ BEIIECTBaMH,
UCIIOJIb3yEMBbIMH B TIOBCEAHEBHON JKM3HM, IIpaBWjia IMOBEIEHUA B IEIIX
cOepexeHHs] 370pPOBbsI M OKpY’KaIOLIeH MPUPOJHOM Cpeabl, MOHUMATh Bpel
(OmacHOCTh) BO3JEWUCTBUS Ha JKUBBIE OpPraHU3Mbl OINPEAENIEHHBIX BEUIECTB,
NOSICHATh Ha MPUMEPAX CIOCOOBbl YMEHBIIECHUSI U MPEAOTBPAILLECHUS UX BPEIHOIO
BO3/ICICTBUS, 3HAUCHUE )KUPOB, OCJIKOB, YIIIEBOIOB JI OpraHU3Ma YeJIOBeKa;

UCIIOJIb30BaTh MOJyUYEHHbIE MpelcTaBieHus O cdepax NpodecCHOHATHLHON
JEATEIIbHOCTH, CBSI3aHHBIX C HAYKOM U COBPEMEHHBIMHU TEXHOJIOTUSIMH, KAK OCHOBY
UIsl Ipo(ecCHOHaNbHON OpUEHTAUMU W JJII OCO3HAHHOI'O BBIOOpAa XMMHUM Kak
npoQUIBHOTO TMpeAMeTa MpPU MNPOJOJDKEHMH OOy4YeHHSI Ha YPOBHE CpPEIHEro
obmrero oopa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEI0BATENBCKON AESITENbHOCTU
XUMUYECKON M XUMHUKO-IKOJOTMYECKOW HaAMpaBJIE€HHOCTH, MPUOOPECTH OIMBIT
MPOBEICHUS YUEOHBIX MCCIIEAOBAHMI B YCIIOBUSIX 00pa30BaTeNIbHbIX OpraHU3alni,
a TaKXe opraHu3anuii (IEHTPOB) JOTIOTHUTEIHHOTO 00pa30BaHUS JETEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KoHTpoJsbHBbIE [MpakTHyeckne
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. IlepBoHavanbHble XUMHYECKHE OHATHUSA
Xumus — BakHas 00J1acTh
1.1 €CTECTBO3HAHMS U MPAKTUYECKOU 3 0 1
NesITeIbHOCTH YeJIOBEKa
1.2 BemecTBa 1 XMMHYECKHE peakLuu 4 0 0
Hroro no pazneny 7

Pazpnen 2. Ilepuoanueckuii 3axkoH u [lepuoguyeckasi cucrema xumnueckux 3jaeMeHToB /I. . MenneneeBa. CTpoeHne aTOMOB.
XuMH4YecKas CBA3b.

[Tepuonuueckuii 3aKOH 1
Ilepnomnueckas cucreMa
2.1 proa 18 | |
XUMUYECKUX dyieMeHToB /1. U.
MenneneeBa. CTpoeHue aroma
2.2 XuMuyeckas CBSI3b. 14 1 0
Uroro no pazneny 32
Pa3zgen 3. CMmecH BeliecTs.
3.1 CwMecH BelecTB 10 0 1
HTroro 10

Pasnen 4. Bakneiimme npeacTaBuTe I HEOPraHMYECKUX BeLeCTB

4.1 [TonsiTue o razax. Kucinopon. 7 0 1




Oxcuanl
47 Bonopoa. Ilonsitue o kucinorax u 7 )
COJIAIX
4.3 Bopa. [Torsatue 00 ocCHOBaHUAX 6
4.4 PacTtBopsI. 12
45 OcHOBHBIE fnaccm HEOPTraHUYECKHUX )5 4
COeIUHEHNI
Hroro no pazaeny 55
Paznen 5. OKuCIMTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU
51 OKI/ICJII/ITGJIBHO-BOCCTaHOBI/ITGHBHLIe 15 2
peakuumn
HTroro 15
Pa3nen 6. [loBTOopenue n 000011eHNe 3HAHM I
6.1 [ToBTOpeHue u 0000IIEHE 3HAHMI 12 1
HToro 12
PesepBHOE Bpems 3 0
OBIIEE KOJIMYECTBO YACOB I10 136 15

ITPOIT'PAMME




9 KIIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/mn Konrtpoabusie IIpakTHueckue
NPOrpamMMbI Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThbI pecypen
Paznen 1. BemecTBo 1 XUMH4YecKasi peakius
[ToBTOpenue u yriybiaeHrne 3HaHU O
1.1 5 0 0
BELIECTBE
12 OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 10 0 |
XUMHUYECKHUX PEaKIUi
13 DNEeKTpOoNUTHYECKAs! AUCCOLUALIUS. 10 | )
’ XHWMHMUYECKHUE PEAKIUU B PACTBOPAX
Htoro no pazneny 25
Pa3zgen 2. HemeTa/JILI M HX COeTUHEHU ST
2.1 OOm1ast xapaKTEepUCTHKA HEMETAIIOB 5 0 0
9 OO1as xapakTepuCcTUKa XUMUYECKUX 10 0 |
’ sneMeHToB VIIA-rpynmsl. ["anorenst
OOm1ast xapaKTepUCTHKA XUMHYECKHX
2.3 aneMeHToB VIA-rpynmsl. Cepa u eé 15 1 0
COCIMHEHMS
OOm1ast XapaKTepUCTHKA XUMHYECKHX
24 aneMeHTOB VA-rpynisl. A30T, pochop u ux 17 0 1
COEIMHEHUS
OO1m1ast xapaKTepUCTHKA XUMHYECKHX
2.5 aneMeHToB IVA-rpynnsl. Yriaepoa u 11 1 2
KPEMHU, UX COeIUHEHUS. bop




Uroro no pazneny

58

Pazgen 3. MeTayIbI M HX COeTUHEHU S

3.1 OO0mue cBoiicTBa METAIIIOB 10 0
3.2 Bakueiiiume MeTauibl U UX COSIUHEHUS 23 2
Htoro no pasneny 33
Paznen 4. Xumus 1 oKpyskamomas cpeaa
4.1 BGH_ICCTBa 1 MaTCpuUajibl B )KU3HU YCIIOBCKA. 5 0
' OCHOBBI 3KOJIOTUYECKON TPAaMOTHOCTH
Hroro o pazaeny 5
Paznea 5. O0001menne 3HAaHUHT
51 [ToBTOpeHME U 006001IIeHNE 3HAHUI 10 )
’ OCHOBHBIX Pa3JIeioB KypcoB 8—9 Ki1accoB
Hroro no pazneny 10
PesepBHoe Bpems 5 0
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11




IHOYPOYHOE IIVTAHUPOBAHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTtpouabHsbie
padoThI

IIpakTHYeckune
padoThI

JlaTa
HU3yUeHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIEC

pecypcebl

[Ipenmer xumuu. Poiab XMMUH B )KU3HU
yenoBeka. [lonsTie 06 ucropun
BO3HUKHOBEHHUSI U PA3BUTHUSI XUMUU. XUMUS B
cucreMe Hayk. Tena u BelecTsa.
dusnyeckrue U XUMHUYECKHE CBOMCTBA
BemecTB. PU3NUYecKue U XUMHUIECCKHUE
SIBJICHUS

[ToHsATHE O TEOPETUYECKUX METONAX
MIO3HAHMS B €CTECTBEHHBIX HayKaX.
Ncrounnkn xumMudeckoi nHGOpMaIiu.
[IpencraBnenus 0 HAy4YHOM MMO3HAHUU HA
SMIIUPHUUYECKOM YPOBHE: HaOIIO/IEHNE,
U3MEPEHHE, SKCIIEPUMEHT, MOJECIUPOBAHNE.
[TonsiTre 0 MeToaax paboThl C XUMHUYECKUMHU
BemecTBamMu. O60py1oBaHHE MIKOIBHOM
XHUMHUYECKOH J1abopaTopuu

[IpakTrueckas padora Ne 1 mo Teme
"[IpaBusna paboTHI B TAOOPATOPUH U MPUEMBI
oOpareHus ¢ 1abopaTOpHBIM
obopynoBanuem"

ATOMBI U MOJIEKYJIbl. ATOMHO-MOJIEKYJISIpHAs
teopud. )Ku3Hb 1 AesTenbHOCcTh M. B.




JIomoHOCOBa . XMMHYECKHE JIEMEHTHI.
IIpocTeie u cnoxHbIe BeniecTBa. Benecrpa
MOJIEKYJISPHOTO ¥ HEMOJICKYJISIPHOTO
cTpoeHus. Xumudeckas Gopmysia. 3aKoH
MOCTOSIHCTBA COCTaBa BEILIECTB

OTtHOcuTeNbHAs aTOMHAs Macca.
OTHOCUTENBHAs MOJIEKYJISIPHAs Macca.
Brruncienus OTHOCUTEIbHON MOJIEKYISIPHOM
MAaccChl BEIIECTB, MOJIIPHON MacChl, MacChl
BEIIECTB M KOJMYECTBA BenlecTBa. MaccoBas
JIOJISI XUMUYECKOT0 3JIEMEHTA B COCIMHEHUH.
Brprurcnenus MaccoBo# JOJIM XUMUYECKOTO
aeMeHTa 1o (popmysie COeTMHECHHUS.
Haxoxxnenue npocreiiiieid popmyIibt
BEIIECTBA [10 MACCOBBIM JIOJISIM JJIEMEHTOB.
Brraucnenus npocreiimein Gopmyibt
BEILECTBA [0 MACCOBBIM WJIM MOJIbHBIM
JIOJISIM 3JIEMEHTOB

KonunuecTtBo BemiectBa. Mosb. B3aumocss3b
KOJIMYECTBA, MaCChl U YUCIIA CTPYKTYPHBIX
€JIMHMUI] BELIECTBA. 3aKOH ABOTaJIpoO.
Momnsipabiii 006EM razoB. Beraucinenus
00BEMa, KOJTMYeCcTBa BellecTBa rasa mno
U3BECTHOMY €ro KOJINYECTBY BELIECTBA,
00BEMy. MomnbHast A0S XUMUYECKOTO
3JIEMEHTa B coequHeHuu. Haxoxnenue
npocteiiel (opMyJibl BEIIECTBA MO
MOJIBHBIM JIOJISIM 3JIEMEHTOB

3aK0OH COXpaHEHUsl MacChl BEIIECTB.




XUMUYECKUE ABIECHUA. XUMUYECKasl peaK s
1 €€ Mpu3HaKu. TUTBl XUMUYECKUX PEaKIIU.
Pacuérpl no XuMUYECKUM ypaBHEHUSIM
KOJIMYECTBA U MACChl HCXO/IHBIX BEIIECTB
WU POAYKTOB PEAKLIUN

8 CocraB aTOMHBIX s1I€p

9 N3oTonbl Kak pa3HOBUAHOCTH aTOMOB
XHUMHUYECKOTO 3JIEMEHTA

10 DJIEKTPOHBI

11 DJeKTpOoHHas: OopOUTaIIb

12 DHepreTuyeckue YpoBHU U OTyPOBHU
aToma, s-, p-, d-opOuranu

13 DJEeKTPOHHBIE KOH(PHUTYpAIMH U 3JIEKTPOHHO-
rpadudeckue GopMyIbl aTOMOB
CTpoeHue IEKTPOHHBIX 000T0YEK aTOMOB

14 nepBbIX 20 XUMUYECKUX AJIEMEHTOB
ITepuonnueckoii cucremst 1.11. MeHnneneena
3aKOHOMEPHOCTH U3MEHEHHSI paJnyca

15 aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAJUINYECKUX U HEMETANTHYECKUX CBOICTB
0 TPYMIIaM | MepUoiaM
3Mmenenne cBOMCTB COeIUHEHUHN

16 XUMHUYECKHX AJIEMEHTOB B IEPUOJAX U
rpymnmnax

17 [lepBble MOMBITKH KJIaCCH(PHUKALIUN
XUMHYECKHX 3JIEMEHTOB

18 [ToHsATHE O TpyNIIaX CXOAHBIX DJIEMEHTOB

19 DJIEMEHTHI, KOTOphIE 00pa3ytoT aM(OoTepHbIC




OKCHUIBI U THAPOKCHUIBI

[Ipaktraeckas padora Ne 2 1o Teme

20 «CBolicTBa THAPOKCUAOB TPETHETO MEPUOAA
ITepuonnueckuii 3akoH. OTKpBITHE
ITepronnueckoro 3akoHa.

21 KopoTtkonepuoanas v IIMHHONIEPUOIHAS
dbopwmpbl [Teproanueckoil cuCTeMbl
xumuueckux anemMenToB /.M. MeHeneesa

22 Ilepronbl 1 rpynmsl
XapakTepucTuKa XMMUYECKOTO 3JIEMEHTA 10

23 ero noJioxkeHuro B [lepronnueckoit cucreme
.. Menneneesa
3nauenue [leproanueckoro 3akoHa u

24 [Iepronueckoi CUCTEMBI XUMUYECKUX
3JIEMEHTOB JIJI PA3BUTHUS HAYKU U MIPAKTUKHU
KontponpHas padorta Ne 1 mo teme

)5 «Crpoenue atoma. [lepuoandecknii 3aKoH u
ITepuonnueckas cucrema /1. U.
MenneneeBa»

26 DIEKTPOOTPULIATEILHOCTh XUMUYECKUX
3JIEMEHTOB

27 Honnas cBs3b.

28 KoBaneHntHas nonsipHas cBsi3b

29 KoBanenTHast HenossipHast CBS3b

30 BanenTHOCTh aTOMOB XMMHUYECKUX
COCTMHEHNN

31 BanenTHble BO3MOXHOCTH aTOMOB

32 CrpykTypHBIE (OPMYJIBI BELIECTB




33 DJeKTpOHHBIE € (OPMYIIbI BELIECTB

34 CooTHOIIICHNE TOHATHI «BaJCHTHOCTEY U
«CTCIICHb OKHCIICHHS

35 Meramnndeckas XuMHu4IecKas CBI3hb

36 Kpucrammmyeckue u amop(HbIe BeliecTBa

37 Tumbl KPUCTALTHYECKUX PEMIETOK U UX
XapaKTEPUCTUKH

33 THUIIBI KPUCTAINIMYECKUX PEIIETOK U UX
XapaKTePUCTUKU
[TpuunHbl MHOTOOOpa3Us BEIIECTB,

39 3aBHCHMOCTH CBOMCTB BEILIECTB OT COCTaBa U
CTpOCHUS

40 O00011eHNEe U cCUCTEMATU3ALMS 3HAHUN

A1 KonTtponsHast padora Ne2 o reme
«XUMHYECKas CBI3hY

42 YucTeIe BEIIECTBA 1 CMECH

43 Crnioco0wI pasfeneHust cMmecei
[IpakTuueckas padora Ne 3 o reme

44 "Pa3nenenue cMecell (Ha pUMepe OUUCTKU
HOBapeHHo conn)"

45 MaccoBas qoist KOMIIOHEHTA B CMECH

46 MaccoBas 10JIg 3JIEMEHTa B CMECH
OTHOCHUTENLHAS INIOTHOCTE Ta30B
OrnpezenieHre OTHOCUTEIbHOU

47 MOJIEKYJISIPHOM Macchl ra3000pa3HOro

BEILIECTBA IO U3BECTHON OTHOCUTEIHLHOU
IJIOTHOCTU. BLIUMCIIEHNS OTHOCUTEIHLHON
MOJIEKYJIIPHOM MacChI ra3a o U3BECTHOU




OTHOCHUTEIBHOM TNIOTHOCTH

48

OTtHocuTenbHAs MIIOTHOCTH CMECH T'a30B.
Cpenusist MOJsipHasi Macca CMECH
ra3000pa3HbIX BEIIECTB.

49

Brruncienns MmaccoBoi 1 00BEMHON JOINA
KOMIIOHEHTA B CMECH I'a30B II0
OTHOCUTEILHON INIOTHOCTHU I'a30BOM CMECH.

50

Brruncienus MaccoBoi 1 00BEMHON JOJINA
KOMIIOHEHTa B CMECH I'a30B II0
OTHOCUTEILHON INIOTHOCTHU I'a30BOM CMECH.

51

Bosgyx — cmech rasos.

52

Kucmopom — 3eMeHT U poCTOoe BEIIECTBO.

53

duznueckre 1 XUMUYECKHE CBOMCTBA
kucaopona. Oxcuas

54

OOBEMHBIE OTHOIICHUS Ta30B PU
XUMHYECKHUX peakusaX. Boranciaenus
00BEMOB Ia30B 110 YPABHEHUIO XUMHUYECKOM
peakuuu

55

Crioco0sl osTydeHnsI KUCTIOPO/ia B
71a00paTOpPUX U IPOMBIIIUIEHHOCTH.
TennoBoii 3¢ hekT XuMUIeckoil peakium,
TEPMOXUMHUYECKUE YPABHEHUS, 9K30- U
9H/I0TEPMHUECKUE PEAKIIH

56

[TpakTrueckas padota Ne 4 o Teme
"TTomrydeHue U coOMpaHue KUCIopoa,
U3Yy4YeHUe ero cBOMcTB"

57

O30H — a;mIoTponHas MOAU(PUKALIHS
KHCJIOpOJIa




58

KpyroBopot kucinopoza B npupoze.
Tonnuo. Ucnonb3oBanue yriis 1 METaHa B
KaueCTBE TOIUIMBA. 3arps3HCHHE BO3yXa.

57

BOI[OpOI[ — DJICMCHT U MPOCTOC BCUICCTBO

58

dusnyeckre U XUMUYECKHE CBOMCTBA
BOJZIOpO/IA

59

Crioco0sI mory4eHus BOJ0poia B
7a00paTOPHUH U MPOMBIIILUIEHHOCTH

60

[IpakTuueckas padora Ne 5 o reme
"Tlommydenue u codupaHue BOIOPOa,
U3Yy4YEHHE €ro CBOUCTB"

61

Vcnonp30BaHue BOJIOPOIA B KAUECTBE
ToIMBa. [IOHATHE O KUCIIOTAX U COMAX.
CocTraB KUCIOT ¥ COJIER

62

Brraucnenus 00bEMa, KOJUYECTBA BEECTBA
rasa 1o M3BECTHOMY €r0 KOJIMYECTBY
BEIIIECTBa WK 00bEMY. BeraucieHust
00BEMOB Ta30B 10 YPAaBHEHUIO XUMHUYECKOM
peaKI_[I/II/I. BBI‘II/ICJ'ICHI/I}I 10 ypaBHeHI/I}IM
XUMHUYCCKON PEaKIUK: KOJIMIECTBA
BEIIECTBA, 00BEMA, MACChI 110 U3BECTHOMY
KOJIMYECTBY BEIECTBA, 00bEMY, Macce
peareHTOB WK MPOIYKTOB PEaKIIuu

63

KonTtponbHas padora Ne 3 o teme
«Kucnopoz. Bogopon»

64

dusnyeckue coiicTsa Boanl. Bona B
pupoIe

65

AHanus u CUHTE3 — MCTOJbI U3YUYCHUA




cocCTaBa BOJbBI

66

XUMHYECKHE CBOMCTBA BOJEL.
BBaHMOHeﬁCTBﬂe BOJAbI C MECTAJIJIaMHU

67

Xumnueckue csoricrsa Bogpl. CocTas
OCHOBaHUH

68

Kpyrosopot Boas! B mpupone. Oxpana u
OUYMCTKA IPUPOJHBIX BOJ.

69

Boruncnenus o0b€Ma, KOJIMUYECTBA BEIIECTBA
rasa 1o U3B€CTHOMY €ro KOJIUYECTBY
BEIIEeCTBa UM 00bEMY. Beruncnenus
00BEMOB ra30B 10 YPABHEHUIO XUMHUYECKOM
peakuuu. BerauciieHns 1o ypaBHEHUSAM
XMMHYECKON PEAKIMH: KOJIUYECTBA
BEILIECTBA, 00BEMA, MacChl 110 U3BECTHOMY
KOJINYECTBY BELIECTBA, 00bEMY, Macce
pPEareHTOB WIN IPOLYKTOB PEAKIIUU

70

PactBopsl. PacTBOpUMOCTE BEILIECTB B BOJE.
HacelmeHnHele 1 HEHACBIIICHHEIE,
KOHILICHTPUPOBAaHHbBIE U pa30aBICHHbIE
PacTBOPBL.

71

Crioco0b! BeIpaXXKeHUS KOHIICHTPALUU
pacTBOpOB: MaccoBasi J0JIs1 PACTBOPEHHOTO
BEILIECTBA, MOJIIPHAsl KOHLIEHTPALUs

72

Brrauciaenus ¢ uCmojib30BaHuEM MOHATUS
«MaccoBasdA A0JI BCIICCTBA B paCTBOPCH

73

Brmamcienuns ¢ HCIOIB30BaHUEM TOHSITHS
«MaccoBad A0JI BEIICCTBA B paCTBOPE»

74

[IpakTuueckas padora Ne 6 o reme




"IIpuroToBieHNE pacTBOPOB C ONPEAECIEHHOMN
MacCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA.»

Brraucnaenus ¢ uCrojib30BaHUEM MOHATUS

75 «MOJIIpHasl KOHLICHTPALUs paCTBOPEHHOTO
BEILECTBA»
Borunicnenus ¢ MCTIONb30BAaHUEM MTOHSTHS

76 «MOJISIpHAsE KOHIEHTPALUS pACTBOPEHHOTO
BEILECTBA»
[TpakTuueckas padora Ne 7 mo teme

77 «ITpuroroBieHue pacTBOpPOB ¢
onpeAcsIEHHON MOJISIPHON KOHIIEHTpaluen
pacTBOpEHHOTO BellecTBa"
Boruncnenus ¢ ucnonb3oBaHueM rpadukoB

78 pacTBOPUMOCTH ISl PaCYETOB
PacTBOPUMOCTH BEUIECTB

79 [IpakTuueckas padora Ne 8 o reme
«IIpuroToBieHre HACBIIIEHHBIX PACTBOPOBY»

&80 O00011eHNEe U cUCTEMATU3ALNS 3HAHUN

21 KonTtponsHas padora Ne 4 o reme «Bona.
PactBOpbl. OCHOBaHMS»

%) Oxcuppl: cocTas, Kiaccupukanus,
TPUBUAJIbHBIC HA3BaHUS

83 [Tomyuenue u pu3MIECKHUE CBONCTBA OKCHUJIOB

84 XHUMHUYECKHE CBOMCTBA OKCHIIOB

25 [Tpaktuueckas padota Ne 9. «Ilonyuenue u
CBOMCTBa OKCHIOB)

26 [TonsiTve 0 rUAPOKCUIAX — OCHOBAHUSX U

KHCIIOPOJICOICPKAIINX KHUCIOTaX




87 [Monyuyenue u GpusnuecKue CBOMCTBA KUCIOT 1
88 XHUMHYECKUE CBOMCTBA KUCIIOT 1
89 XUMHYECKUE CBOMCTBA KUCIIOT 1
90 Knaccudukanus ocHoBaHUN 1
o1 II&moun, UX CBOKWCTBA U CITOCOOBI 1
MOJTy4eHUs
0 HepacTtBopumbie OCHOBaHUSI, UX CBOMCTBA U )
CHOCOOBI MOTYUYCHUS
93 [Ipaktrueckas padorta Ne 10. «ITonyuenue u |
CBOMCTBAa OCHOBaHUI»
[Tonsarue 06 ampOTEPHBIX THIPOKCUIAX.
94 XuUMHYECKHEe CBOMCTBA aM(POTEPHBIX 1
TUAPOKCHIOB
[onsarue 06 aM(pOTEPHBIX THAPOKCUIAX.
95 XUMHUECKUE CBOMCTBAa aM(pOTEPHBIX 1
THUAPOKCHIOB
96 [Tonmyuyenune aMmpOTEPHBIX THAPOKCHIIOB. 1
97 [Ipaktrueckas padorta Ne 11. «ITonyuenue u |
CBOICTBa aM(POTEPHBIX THAPOKCUIOBY
Counu: cocraB, kiaccuukanus,
98 TpUBHAJIbHBIE Ha3BaHUsA. PU3HUYECKUE 1
CBOMCTBA COJIEH
99 XUMHUYECKUE CBOWCTBA CPEHUX COJIEH. 1
100 XHUMHUYECKUE CBOMCTBA KUCIIBIX COJIEH. 1
101 XUMHUYECKUE CBOWCTBA OCHOBHBIX COJIEH. 1
102 I'enernueckas cBA3b MEXKIY KilaccaMu 1

HEOPTaHUYCCKUX COGI[I/IHCHI/II‘/’I




103

[IpakTuueckas padora Ne 12. Pemenue
9KCHEPUMEHTAIbHBIX 337a4 110 TEMe
«OCHOBHBIE KJIACChI HEOPraHUYECKUX
COCTUHEHUIN

104

Brruucnenus 1o ypaBHEHUSIM XUMUYECKOU
peaKLuu: KOJINYEeCTBA BEIECTBa, 00BbEMA,
MAacChI 110 U3BECTHOMY KOJIUYECTBY
BEILIECTBA, 00BEMY, Macce peareHTOB WK
IPOAYKTOB PEAKIUU

105

O0001IeHHE U CUCTEMATU3ALIMS 3HAHUN

106

KonTtponbnas pabora Ne 5 mo teme
"OCHOBHBIE KJIACChl HEOPTAHUYECKUX
coequueHun"

107

OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHEIE
peakiuu

108

XUMHYECKHE DJIEMEHTEI — OKHCIUTEIN 1
BOCCTAHOBHUTCIIN

109

CocraBneHue ypaBHEHU OKUCIUTEIbHO-
BOCCTAaHOBUTCIBbHBIX peaKHHﬁ, METO/
9JIEKTPOHHOTO OajaHca

110

CocraBieHue ypaBHEHU OKUCIUTEIbHO-
BOCCTaHOBUTENBbHBIX PEaKIUi, METOA
3JICKTPOHHOTO OanaHca

111

BnusHue cpenpl Ha IPOAYKTHI
BOCCTAHOBJICHMSI IEpMaHTaHaTa Kajaus

112

Bnusinue cpenbl Ha IPOAYKTEI
BOCCTaHOBJICHUS IIEPMAHIAHATA KaJIUs

113

VYnpaxxHeHus B TPUMEHEHU U 3HAHUI




BuustHue cpenbl Ha IPOAYKTHI

14 BOCCTaHOBJIEHUS AUXpoMaTa Kaaus !

115 Bnustnue cpenbl Ha MPOAYKTHI )
BOCCTaHOBJICHUS AUXpoMaTa Kajaus

116 OkucnuTenpHbIE CBOMCTBA |
KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTHI

117 OxkucnurenbHbIE CBOMCTBA )
KOHIIEHTPUPOBAHHOU CEPHOU KHUCIOTHI

118 OxkucnurenbHbIE CBOMCTBA )
KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI

119 OkucnuTenpHbIE CBOMCTBA |
KOHIIEHTPUPOBAHHOM a30THON KUCJIOTHI

120 [Ipaktudeckas padora Ne 13 «Tunuunbie )
OKUCITUTENN U BOCCTAHOBUTEIIN»
[IpakTuueckas padora Ne 14 «Bnusiaue

121 Cpenbl Ha IIPOLYKThl BOCCTAHOBIICHUS 1
nepMaHraHaTa Kajaus»

122 Ctpoenue aToma 1

123 [Iepuoanueckuii 3aK0H 1

124 CtpoeHue BelecTa 1

125 l'a3000pa3uble BemecTBa 1

126 PacTtBOpBI 1

128 CBoiicTBa OCHOBHBIX KJIACCOB 1
HEOPraHWYECKUX BELIECTB

129 I'eneTnyeckas cBsI3b MEXKIy Kilaccamu )

HCOPTaHUYCCKUX BCIICCTB

130

OKHUCINTEIIFHO-BOCCTAHOBHUTEIIHHEIC




peaxiuu

131 Pemenue 3aga4 pa3aMyHbIX TUIIOB 1
132 [IpakTuueckas padora Ne 15 «Perenune | |
9KCHEPUMEHTAIbHBIX 3a7au»

133 Hrorosas koHTpoabHAsA pabora Ne 6 1

134 Pe3epBHbIil ypok 1

135 PesepBHbIil ypok 1

136 Pe3epBHbIil ypok 1

OBUIEE KOJIMYECTBO YACOB I10 136 15

I[TPOTPAMME




9 KIIACC

Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
Ne ara u@posBbIe
wn Tema ypoka Beero Kontpoabubie IIpakTuyeckue falsyqennﬂ :)lﬁ[()l:lI;OBaTeJIbele
padoThI padoThI pecypes:
1 CtpoeHne aToMOB 1
[TocnenoBarenbHOCTD 3aNI0IHEHUS
2 JJIEKTPOHHBIX OpOUTAJICH aTOMOB MaJIbIX 1
1057050 (0):!
3 OCOOEHHOCTH 3aMOTHEHHUS IIEKTPOHHBIX 1
opbuTaneit aTOMOB OOJIBIINX NEPUOJIOB
4 CreneHb OKUCIIEHUS U BaJICHTHOCTD 1
Buasl xumMuueckoil CBA3U 1
OOMeHHBIN U TOHOPHO-aKIICITOPHBIN
6 MEXaHHU3M 00pa30BaHUs KOBAJCHTHON |
CBA3U. MeXMOJIEKYIIIpHBIC
B3aWMO/ICVICTBHUS
Tunsl KPUCTATTMYECKUX PEHIETOK,
7 0COOEHHOCTH CTPOCHUS KPUCTAITHIECKUX 1
pemETOK
3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA
8 KPUCTAJUIMYECKON PEIIETKU U BUIA 1
XUMUYECKOU CBS3U
9 Knaccudukanust XMMUYECKUX PEAKITHii 110 |
pa3IMYHBIM IPU3HAKAM
10 DHepreTuka XUMUYECKUX PEaKIUM. |
TennoBoii a3 ekt xumMuueckoil peakuu




11

3akoH ['ecca u ero cieacTBUsA

12

Brranciienus mo TepMOXHUMHUYECKOMY
YPaBHEHHUIO PEaKIUU: TEIIOBOro dddekra
XUMUYECKOU PEAKLUHU 110 KOJIMYECTBY
BEIIIECTBA, Macce Wi 00bEMY
MPOpPEarupoBaBIIETO UIU
00pa30BaBIIEroCs BEIIECTBA

13

IToHsATHE O CKOPOCTH XUMHUYECKON
peakuy. 3aKOH JeHCTBYIONIMX MacC

14

Oneprus aktuBanuu. [Tonsitue o katanuse.
®depmenTsl. UHTHOUTOPHI.

15

@DakTOpPBI, BIUSIOIINE HA CKOPOCTh
XUMHYECKOW peaKkIuu

16

[ToHsATHE 0 XMMUYECKOM PaBHOBECHH,
npunuun Jle [latense

17

@DaxTOopHl, BAUAIONINE HA COCTOSTHUE
XMMHYECKOIO PABHOBECHS.
[TporaosupoBaHue BO3MOXHOCTH
IPOTEKAaHUsI XMMUUECKUX NPEBPAILIEHUN B
Pa3IUYHbIX YCIOBUAX

18

OKHUCIUTEIHLHO-BOCCTAHOBUATEILHEIE
peakiuu

19

BaxHble OKHCIMTEIN U BOCCTAaHOBUTEIH.
IlepmanranaT kauus

20

CBoiicTBa IPOCTHIX BEIIECTB — METAJLJIOB
Y HEMETAJIOB, KUCIIOT U COJIE — B CBETE
MPEJICTABICHUH 00 OKUCITHTETHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUAX




[IpakTuueckas padora Ne 1. Perenue
9KCIIEPUMEHTAIBHBIX 33/]a4 110 TEMe

21 «OKUCIUTETHLHO-BOCCTAHOBUTENbHbBIE
peaxkuum»
KontponbHas padora Ne 1 o teme

22 «OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKHUX PEaKIIHiD»

” PacTBOopeHne kak PU3NKO-XUMUIECKUI
nporecc

24 DJIEKTPOJIUTHI U HEAJIEKTPOJIUTHI

25 Teopus 3AEKTPOIUTUYECKON AUCCOLUUALINI

%6 HonHoe npousBeieHne BObI.
Boapopoansiii nokazarens

7 DIEKTPONUTHYECKAs! JUCCOLMAIUS KUCIIOT,
OCHOBaHUH U CoJel

28 Peakmuu nonHoro oomMena
CBolicTBa KMCIIOT, OCHOBAaHUU M COJICH B

29 CBeTe TMpeACTaBICHUHN 00
ANEKTPOIUTUYECKON TUCCOLIUAIIUU

30 KauecTBeHHBIE peakuy Ha HOHBI
[Ipaktrueckas padota Ne 2. Permenue

31 AKCIIEPUMEHTAIBHBIX 33J1a4 110 TEME
«INEKTPOIIUTUYECKAS] TUCCOLIAALIUS

32 I'maponus coneit

33 Honnble ypaBHEHUS THIPOIIN3A COTEN
[Ipaktrueckas padota Ne 3. Pemenue

34 SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME

«I'maponus cosein»




Brruncnenust Macchl IpoyKTa peakiuy 1o
U3BECTHOM MAacce OJHOI0 U3 UCXOIHBIX

35 BEILIECTB, B3STOIO B BUJIE PACTBOpA,
COJIEPKAIIETO ONPEAECIEHHYIO
KOHIIEHTPALIO paCTBOPEHHOIO BEIIECTBA
KonTtponsHas padora Ne 2 o teme

36 "DNeKTpoauTHYECKasT JUCCOLUALTUS.
XUMHUYECKUE peakiuu B pacTBopax”

37 OO1m1ast XxapaKTEepUCTHKA HEMETAJUIOB

38 OO0m1as XxapakTeprCTHUKa TaJOTeHOB

39 XUMHUYECKUE CBOWCTBA raJOT€HOB.
XUMHYECKUE CBOMCTBA XJI0pa

40 XnopoBogopoa. ComnsiHast KUCJIOTa
[IpakTuueckas padora Ne 4 o reme

41 "Ilomy4yeHue CONSTHON KUCIOThI, U3yYEHUE
e€ cBoicTB"

47 [TonsTHE 0 KHUCIOPOACOAEPKALIUX
KHCJIOTaX XJ0pa U UX COJISIX
Brruncnenus mo ypaBHEHHUSIM XUMHYECKUX

43 peakuuii, €Ciii OJIMH UX PEarceHTOB JjaH B
U30BITKE

A4 Baxwueiime coeqMHEHUs XJI0pa U UX
HaxOKJICHUE B IIPUPOJIE

45 OO01mmas xapakTepucTruka 31eMeHToB VIA-
TPYIIIbI

46 CTpoeHue U CBOWMCTBA MPOCTOrO BEIIECTBA
cepbl. AJUTOTPOITHBIE MOAU(DHUKAIIIH CEPBI

47 CepoBoaopoj, cTpoeHue, pu3ndeckue u




XUMHUYECKUE CBOUCTBA

48 OKcupl cepsl

49 CepHucrast KUCi0Ta 1 €€ CoJu.

50 CepHas KuCI0Ta U €e Colu

51 [IpoMbllIEeHHOE TTOTyYeHUE CEPHOM
KHUCIIOTBI
Haxoxnenue cepbl 1 €€ COeIMHEHU B

52 npupoge. XuMHUYECKOE 3arpsI3HEHHE
OKPYKAIOILIEH Cpebl COEAUHEHUSIMH CEPBI
Boruncnenust Mmaccbl IpoAyKTa peakiiuu Mo

53 W3BECTHOM MaccoBoi (00BbEMHOM) J0J1e
(%) ero BbIXO/1a OT TEOPETUUECKU
BO3MO>KHOI'O
Brraucnenus MmaccoBoit (00BEMHOIN) 10T

54 (%) BBIXOJ@ IPOYKTA PEAKLIUU 110
U3BECTHOH Macce (00bEMY) HCXOTHOTO
BEIIIECTBA U MPOAYKTA PEaKIIH

55 OO0m1as XxapakTeprucTUKa JIEMEHTOB VA -
TpyHIbI

56 A30T, pacipocTpaHEHUE B IPUPOJIE,
duznyeckue 1 XuMU4YecKre CBONCTBA

57 AMMHUak, ero Gu3nUecKue U XUMUYECKUE
CBOMCTBA

58 Conu aMMOHUs
[IpakTuueckas padora Ne 5 o reme

59 "TlosnryyeHne amMmmMHuaKka, U3yu4eHUe ero
CBOMCTB"

60 Oxkcunsrt azorta (I, 11, 111, IV, V)




61

Asotucras kuciaora. A30THAs KUCJIOTA

62

[IpoMblliIEeHHOE TTOTy4YeHUE a30THOM
KHCJIOTBI

63

Hwutpatsl 1 HUTpUTHL. XUMHUYECKOE
3arpsi3HEHUE OKPY KaIOIIEH Cpelibl
COEITMHEHUSIMU a30Ta

64

docdop, amnoTponHbie MOAU(PUKAIUN
dbocdopa

65

Oxcunsl pocdopa (111, V) u pocdopnas
KUCIIOTa

66

[MoHsTHE O MUHEPATBHBIX YIOOPCHUSX.
3arpsi3HEHUE PUPOTHBIX BOIOEMOB
COeTMHEHUSIMU a30Ta u docdopa

67

Yrnepon, ero atioTponHbIe MOTU(UKAIIH
U CBOICTBa

68

Oxkcupel yraepoaa, ux Gpuandeckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTHUECKUE
HpO6J’ICMBI, CBsI3aHHBIC C OKCHUIO0OM
yriepona (IV)

69

[IpakTuyeckue padotel Ne 6 1o Teme
"Tlomyuyenue okcuaa yriaepoaa (IV) u
U3Yy4YeHUe ero cBOMcTB"

70

VYronpHasg KUCIO0Ta U €€ COJIn

71

[TepBoHauanbHBIE MOHATHS 00
OPraHUYeCKHX BELIECTBAX KaK O
COEIMHEHUSX YIIIEpOa

72

[IpupoaHbIE HCTOYHUKH YITIEBOJLOPOIOB U
UX POJIb B OBITY ¥ IPOMBIIIUIEHHOCTH




73

HOHSITI/IG (0] 6I/IOJIOFI/I‘IGCKI/I BAaKHBIX
OpPTaHMYCCKUX BEIIECTBAX — JKUPaX,
OeNKax M yriieBoJiax

74

Kpewmuuii, ero puznyeckre u XuMu4eckue
CBOMCTBA

75

Oxkcua kpemuus (IV), kpemaneBas
KHCJIOTA, CHIINKATHI

76

bop. bopHas kucnora

77

[IpakTuueckas padora Ne7. Perenue
SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME
«Baxwneiinine HeMeTaIIbl U UX
COCTUHCHUS»

78

Brruucnenus maccel (00bEMa; H.Y.)
IIPOJYKTa PEaKkLMU 110 JaHHOU Macce
(00BEMY) HCXOTHOTO BEIIECTBA,
COJIepKAaIIEro ONpeAeIEHHYI0 MacCOBYIO
JIOJIIO TIPUMECEN

79

KonTtponbnas pabota Ne 3 mo teme
«BaxHenme HeMeTalIbl U UX
COCITUHEHUY.

80

OO6m1as XxapakTeprucTUKa XUMHIECKUX
3JIEMEHTOB — METAJIOB HA OCHOBAHHUH UX
nojoxxenus B [ICXD JI.M. MenaeneeBa

81

Mertamibl A- u b-rpynn

82

Mertannuueckast CBsI3b U METAJUIMUECKAs
KpUCTAJIIIMYECKAsl pEIIETKA. 3aBUCUMOCTh
(U3UUECKUX CBOMCTB METAJUIOB OT
CTPOEHUS KPUCTAIIIOB




83 OO0111e XUMHYECKHE CBOMCTBA METAJJIOB

%4 OO6mue crmocoOb! MOTYyYEHUST METAJLIOB,
MeTaiyprust. CriaBbl
DIIEKTPOJIN3 PACILIIABOB U PACTBOPOB COJICH

85 KaK OJINH U3 CIIOCOOOB MOJTyUYEHUS
METaJIIOB

26 Brruucnenus mo ypaBHEHUSIM 3JIEKTPOIN3a
pacIjiaBoB U PaCTBOPOB BEIIIECTB

87 ITonsATHE O KOPPO3UH METAILIOB
Brruncnenus cocraBa cmeceil ¢

88 HCIIOJIb30BAHUEM PEIICHUS CUCTEM
ypaBHEHUU

29 Paznuunbie TUIIBI BEIYUCICHUM 110
YpaBHEHUSAM XUMUUYECKHUX PEaKLUi

90 Mertannsl A-rpyni. llenoynsie MmeTamibst

91 Haxoxnenue B mpupone. CBoiicTBa
MIEJIOYHBIX METAJJIOB

92 Oxcupl ¥ THIPOKCHIBI HATPUSL U Kalus

93 Illenoyno3eMeNbHBIC METATIIbI

94 Baxneimme coeTMHESHNS KaJIbITHS,
CBOMCTBA, IPUMEHEHHUE

95 JKEcTKOCTh BOIBI U CIIOCOOEI €6
YCTpaHEHUS
[Ipaktrdaeckas padota Ne 8 mo Teme

96 "YKECTKOCTE BOJBI 1 METOEI €6
ycTpaHeHus"

97 AmomuHuit




AmdoTepHbIe CBOICTBA OKCHJIA U

78 TUAPOKCUIA ATIOMUHUS

99 OO01mas xapakTepucThKa MeTaioB b-
rpymni (TOOOYHBIX MOATPYII)

100 [lepBoHauanbHbBIE MPEACTABICHUS O
KOMIUIEKCHBIX COSAMHEHUSIX

101 Menn u cepebpo

102 [IpencraBnenus 06 aMMHauYHBIX
KOMILJIEKcax cepedpa u Meau

103 Iuuk

104 AmdoTepHbIe CBOICTBA OKCHJIA U
TUAPOKCHUIA [IMHKA

105 Keneso

106 Oxcunel, ruapokcuabl u conu xenesa (1) u
xene3a (I11)

107 YyryH 1 cTajib — CIUIaBbI JKeJe3a
[Ipaktrueckas padorta Ne 9. Pemenue

108 AKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«BaxHelmume MeTaibl U UX COEANHEHUS»
Brrurcnenus cocraBa cMecei ¢

109 MCII0JIb30BAaHUEM PELICHUS CUCTEM
ypaBHEHUU

110 PaznuyHble TUIBI BBIYUCICHUN O
YPaBHEHUSM XUMHYECKHUX PEaKIIHid

11 KontponpHas padota Ne 4 o reme
«BaxxHelmue MeTaibl 1 UX COSANHEHUS»

112 be3onacHoe ucnonp30BaHKE BEUIECTB U

XUMHUYECKHX PeaKiuil B ObITY




113

HoBblie maTepuaibl U TEXHOJIOTHUH.
[IpyuHIMTIBI «3€TEHON XUMUM)

114

XuMUs U 310pOBbE

115

XUMHUYECKOE 3arpsi3HEHUE OKPY KaIOIIEH
cpensl. [loHsTre 0 mpeaenbHO JOMYCTUMOMN
koHeHtpanuu Bemects (1K)

116

DKOJIOrHu4YecKre mpoodIeMbl, CBA3aHHBIE C
COEIMHEHUSIMU YTJIEpOJia, a30Ta, CEPHI,
TsKENBIX MeTai1oB. Poibs Xxumuu B
PELICeHUH SKOJIOTHYECKUX MpoOIemM

117

ITepuonnueckuii 3axoH u [lepuoanueckas
CHUCTEMa XUMUYECKUX 3JIEMEHTOB B CBETE
TEOPUU CTPOCHUS aToMa

118

3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
XUMHWYCCKHUX JJIEMEHTOB U UX COC,Z[I/IHGHI/Iﬁ
B [IEPUOJAX U IPyIIax

119

Crtpoenue BemecTBa B TBEPOM, KUJIKOM U
ra3z000pa3HOM COCTOSTHUHU. Buib
XUMHYECKOU CBA3U

120

Knaccudukanmsi XaMHUUeCKUX PEaKIfi Mo
pa3IUYHBIM TPU3HAKAM

121

[Iporuo3upoBanue BO3MOXHOCTH
IIPOTEKaHUsl XUMUYECKUX IIPEBPALLECHUN B
Pa3IMYHBIX YCIOBHIX Ha OCHOBE
MPEJCTAaBICHUN XUMUYECKON KUHETUKHU U
TEPMOJIMHAMHUKH.

122

XUMHUYECKUE PEAKIIUU B PACTBOPAX.
I'maponus cone




CBolicTBa KMCJIOT, OCHOBAaHHUM U COJICH B

123 CBeTe TMpeACTaBICHUHN 00 1
ANEKTPOIUTUYECKON TUCCOLUAIIUU

124 OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC 1
peakuuu. JNEeKTPOIIN3.
[Ipaktrueckas padorta Ne 10. Pemenne

125 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME 1 1
«XMMHUYECKHUE PEAKLIUI
[Ipaktraeckas padorta Ne 11. Pemmenne

126 AKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1 1
«Mertaibl, HEeMETaJJIbl U UX COSAMHEHUS»

127 Pe3epBHBIi1 ypok 1

128 Pe3epBHBIil ypok 1

129 PesepBHBII ypoK 1

130 PesepBHbIil ypok 1

131 Pe3epBHBIil ypok 1

132 Pe3epBHBIil ypok 1

133 Pe3epBHBIi1 ypok 1

134 Pe3epBHbIil ypok 1

135 Pe3epBHbIil ypok 1

136 Pe3epBHbIil ypok 1

OBILIEE KOJIMYECTBO YACOB I10 136 1

ITPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET






