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MHNOACHUTEJBbHASA 3AIIUCKA

[IporpamMma 1Mo XMMHUH OCHOBHOTO 0O0mIero oOpa3oBaHus (yriayOJIEHHBIH YPOBEHB) COCTaBleHa Ha
OCHOBE TpeOOBaHMI K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM POrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus, npeacrasieHHbIX B DI'OC OO0, ¢ yuetom denepanbHoii pabodeit mporpaMMbl BOCITUTAHUS.

[IporpamMma o xumuu pazpaboTaHa ¢ LeJbI0 0Ka3aHUs METOJUUYECKON TOMOIIIN YYUTENIO B CO3JaHUH
pabodeii MporpaMMEI 0 y4eOHOMY MPEAMETY.

[IporpamMma mo xuMuu Ja€T MPECTABICHUE O ILENSAX, OOMICH CTpaTerud OOy4YCHHsI, BOCIUTAHUS U
pa3BUTHA OO0YYarOIIMXCS CPeICTBaMU Y4eOHOro MpeaMeTa, OMNpenesseT o00s3aTeIbHOE MpPEeaMETHOE
COJiep’)KaHue, €ro CTPYKTypy MO pa3jieinaM M TeMaM, paclpeleleHHe IO KiaccaM, PEKOMEHAYEMYIO
MOCJIEI0BATEILHOCTh U3YUYCHUSI XUMUU C YUETOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, TOTUKU
y4e0HOro mpolecca, BO3PACTHBIX OCOOCHHOCTEH oOydarommxcs. B mporpaMMe Mo XMMHW YYUTHIBAIOTCS
BO3MOXXHOCTH y4e0OHOro TMpeaMeTa B peald3alud TpeOOBaHUNW K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTamnpeIMETHBIM U TPEIMETHBIM pe3yiabTaTaM 0O0y4deHHsI U B OPMUPOBAHUU OCHOBHBIX BUAOB y4eOHO-
MO03HABATEIBHOM JESTETLHOCTH 00YUYaIOMIErocs TI0 OCBOCHUIO YUEOHOTO COIEePKAHMS.

N3yuenne xuMuu Ha ypOBHE OCHOBHOT'O 00111eT0 00pa30BaHMs OPUEHTUPOBAHO HA OOLIEKYIBTYPHYIO
MOATOTOBKY, HEOOXOAUMYIO Al BBIPAOOTKM  MHUPOBO33PEHUECKUX  OPUEHTHPOB,  Pa3BUTHUS
MHTEJUIEKTYaIbHBIX CIOCOOHOCTEM W MHTEPECOB OOYYAIOIIMXCS, Ha MPOAOJKEHHE OOy4YeHHUsS Ha ypOBHE
cpenHero o0Iero oopa3oBaHus.

3HaHWE XUMHUHU CIY’)KAT OCHOBOH s (HOPMHPOBAHHS MHPOBO33PEHHS OOYYaIOMmerocs, ero
MPEJICTABICHU O MAaTepualbHOM EIAMHCTBE MHpPA, BAXKHYIO pPOJb HUrparoT (GopMUpYEMbIE XUMHUEH
MIPEJICTaBJICHUSI O MIPEBPALEHUSIX SHEPTUU U BEUIECTB B MPHUPOJE, O MYTAX pelIeHHs TT100anbHBIX TpodIeM
YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CBHIPHEBOW, DHEPTrEeTHUYECKOW, MPOJOBOIBCTBEHHOW IPOOIIEM,
poOIEMBI 3KOJIOTHYECKON 0€30MacHOCTH, POOIIEM 3]paBOOXPAHECHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peann3aliii BO3MOKHOCTEH Il CaMOPa3BUTHSI U (DOPMHUPOBAHUS KYIbTYpPbl TUYHOCTH
oOyuaromuxcsi, ux oomen 1 GyHKIMOHATbHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B )OPMUPOBAHUE MBIIIUICHUS K TBOPUECKUX CITOCOOHOCTEN 00yUaroImmxcs, HABHIKOB X
CaMOCTOSITENTLHOM ~ y4eOHOM JeSATENbHOCTH, OKCIEPHUMEHTAIbHBIX M HCCIEN0BATeIbCKUX YMEHUH,
HEO0OXOIUMBIX KaK B MMOBCETHEBHOM JKU3HH, TaK U B IPO(GECCHOHATHLHON JesITENEHOCTH;

3HAKOMUT CO CIENU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI MPEJCTaBICHUN O €IUHCTBE
MIPUPOJIBI M YETIOBEKA, SIBIISIETCS KITFOYEBBIM ATAarioM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH
oOyJaronuxcs;

crocobcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAyYHBIM 3HAHHSIM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOIHUECKOE 00pa30BaHUe 00ydaroImUXCsl.

JlanHble HampaBiieHUs B OOyYEHUM XUMHUU OOECIICUMBAIOTCS CHENU(DHUKON coaepikaHus MpeaMera,
KOTOPBIU SIBJIIETCA MEJarOTHYECKU aAalTUPOBAHHBIM OTPAXKEHUEM OIPEIECICHHOT0 3Tala Pa3BUTHS XUMUU.

YrnyOn€HHbId Kypc XHMHHU OCHOBHOTO OOIEro oO0pa3oBaHUsi OPHEHTUPOBAH HAa OCBOCHHE
OOyJaroNMMHUCA CUCTEMBbl TEPBOHAYAIBHBIX TMOHATHA XHUMHH, OCHOB HEOPTaHHMYECKOW XHMUH,
OCHOBOIIOJIATAIOIINX TMPEACTABICHUN OOIIed XUMHUU W OTACIBbHBIX 3HAYUMBIX TOHSTHH OPraHUYeCKOU
XUMUHU.

CtpykTypa copep:KaHus MPOTrpamMMbl IO XUMUU CPOPMUPOBaHA HA OCHOBE CHCTEMHOTO MOX0/a K €
m3ydenunto. CojepkaHue CKIIAJIbIBACTCA M3 CHUCTEMBI MOHSATHNA O XMMHUYECKOM DJIEMEHTE W BEIIECTBE U
CUCTEMBI TIOHATHH O XuUMHYeCKOW peaknuu. OO0e OTH CHUCTEMBl OPTraHWU30BaHBI IO TMPUHIUITY
MOCJIe/I0BATEIBLHOTO Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKUX MPEJICTABICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepuonnueckoro 3akona /.M. MeHnzaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;
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YUYCHMsI O CTPOEHUH aTOMa M XUMHUYECKON CBSI3HU;

IPEeACTaBICHUN 00 NIEKTPOIUTUYECKON AUCCOIMAIIMY BEIIECTB B PaCTBOPAX;

0 XMMHYECKOM KUHETHUKE U TCPMOANHAMHKE.

B ocHOBy TeopeTHyecKMX 3HAHHM IOJIOKEHBI IMIIMPUYECKH IOJIydeHHble (QakTbl. TeopeTnueckue
3HaHUS Pa3BUBAIOTCS IOCIEOBATENIBHO OT OJHOIO YPOBHS K JAPYroMy M 00€CHeuuBarOT OOydarouiuMmcs
BO3MOKHOCTHb OOBSICHSITE U IMPOrHO3HUPOBATH CBOﬁCTBa, CTPOCHUC U obmactu MMPAKTUYICCKOro NpUMCHCHHUA
HN3Yy4aCMbIX BCIICCTB.

OcBoeHme colepKaHMsl MPOrpaMMbl 10 XUMHUM IIPOUMCXOAUT C UCIOJIb30BAaHUEM 3HAHUN W3 paHee
U3YYEHHBIX YYEOHBIX MpPEIMETOB: OKpY)KaloLuil mup, Ouosorus, (usuka, MaTemMartuka, reorpadus,
TCXHOJIOTHA, UCTOPHUS.

[Iporpamma 0CHOBHOTO 00IIIEero 00pa3oBaHus M0 XUMHHU (YriyOnE€HHBIA yPOBEHB) OPUEHTHPOBAaHA Ha
coxpaHeHMe (QyHIaMEHTAJIbHOIO XapakTepa o0pa3oBaHusl, cielnuky yueOHOro rmpeamera u odecreyeHue
yCIIEIIHOro oOy4yeHMsI Ha CIEAYIOLIeM YpOBHE oOpa3oBaHusA. B mporpamMme mo XuMHH peanusyercs
pasBUBAIOIAsE M TPAKTHUYECKas HAMpaBJICHHOCTh OOy4YeHHS XUMHH, JuddepeHnmranus o0ydeHHs,
BKJIIOYAIOIIAsl MPO(UIbHYIO MOATOTOBKY OOYYAIOUIMXCS M IIOCIEIYIOIIee CaMOOIpe/eleHne B BhIOOpe
HanpasjeHus: 00y4eHUs B IPOPHUIBHBIX KJIacCax.

VYray6néHHoe u3ydyeHre XMMHUN CIIOCOOCTBYET pealn3aluy 3a1a4 Npo(ecCHOoHaNIbHOM OpUeHTALUHU U
HANpaBICHO HA TMPEJOCTABICHHE BO3MOXHOCTH  KaXJAOMY OOy4aromeMycsi TPOSIBUTH  CBOHU
HWHTCJUICKTYAJIbHBIC U TBOPYCCKUC CIIOCOOHOCTH IIpru U3y4YCHHUU yqe6H0ro npeamera, H€O6XOI[I/IMI)I€ JJIsA
IPOAOIDKEHUs 00pa30BaHUs U AajbHEHIIEH TPy10BOH AEATEIbHOCTH.

IIporpamma 1o xumuu (yrayOnEHHBIM ypOBEHb) IpeAHAa3HAuYeHAa JJIs MCIOJIb30BAaHUS B
00pa3oBaTEeNbHBIX OpPraHU3aAIMAX, PEATH3YIOUINX MpOorpaMmbl TUGGEpEeHIUPOBAHHOTO (YTriayOI€HHOTO,
pOGUIBHOTO0) U3yYSHHS OTJEIBHBIX YI€OHBIX TPEMETOB Ha YPOBHE OCHOBHOT'O O0IIET0 00pa30BaHMUsL.

OO6pasoBarenbHble PYHKIIUN XUMHUH, U3y4aeMOW Ha yriIyOJIE€HHOM YpPOBHE, peaIn3yIOTCs B Ipoliecce
(dopMHpOBaHUs 3HAHUH OCHOB XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HaHUS, 001acTH
MPaKTUYECKON JIeATEIbHOCTH YeJIOBEKa M OJIHOTO U3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3aj1a4a yueOHOro
npeAMeTa COCTOUT B (DOPMUPOBAHUHU CHUCTEMBl XMMHYECKUX 3HAHUN — BaXHEWUIIUX (PAKTOB, MOHATHIA,
3aKOHOB M TE€OPETUYECKHX MOJOXKEHUH, JOCTYMHBIX 000OLIEHUH MUPOBO33PEHUYECKOIO XapakTepa, A3bIKa
HayK{, B TPUOOIIEHNH K HAYYHBIM METOJaM IMO3HAHUs MPH U3YYEHUH BEIIECTB U XMMHUYECKHX peakluil,
q)OpMI/IpOBaHI/II/I U pa3sBUTHUU MO3HABATCIIbHBIX YMGHI/II\/JI U CII0OCOOO0B ACATCIbHOCTH U UX NPHUMCHCHHUU B
y4eOHO-II03HABATEIbHON U y4eOHO-UCCIIEN0BATEIbCKON IEATEIIBHOCTH, OCBOCHUM INpPaBWJI 0€30MacHOrO
oOpallleHus C BEIECTBaMU B MIOBCEIHEBHON KHU3HU.

Ienn wn3ydeHUs XMMUU OTPAXKAIOT HANpaBIEHHOCTh OOy4YeHMsS Ha pa3BUTHE M CaMOpa3BUTHE
JUYHOCTH, (popMHpOBaHHE €€ UHTEIJIEKTa U 001el KyJIbTYypHI.

N3ydyeHne XxuMUM HAMIPaBJIeHO Ha TOCTUXKEHUE CIEAYIOIUX LIeTei:

¢dbopMHpOBaHHE  HMHTEUICKTYalbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K  CcamMo00pa3oBaHMIO,
COTPY/IHUYECTBY, CaMOCTOSITEIbHOMY TMPHHITUIO pElIeHHH, CIOCOOHOM ananTHpoBaThCsi K OBICTPO
MCHAKOINMCSA YCIIOBUAM KU3HU,

CbOpMI/IpOBaHI/Ie CHUCTEMBl XMMHWYECKUX 3HAHWI KaK KOMIIOHEHTA eCTeCTBeHHO-HaquOﬁ KapTUHEBI
MHpa, KaK OCHOBBI JUIsl IOHUMAaHUsI XUMUYECKOW CTOPOHBI SIBIEHUH OKPY’KAIOLIETO MUPA, OCBOCHUE S3bIKA
HaYKH;

npuoOiieHre oOydaroluXxcsi K CaMOCTOSITEIbHOM — IMO3HaBaTENbHOM M HMCCIEA0BATEIbCKOM
ACATCIIBHOCTH, K HAYUYHBIM MCETOJAaM ITO3HAHUA, CbOpMI/IpOBaHI/Ie MOTHUBAIIMU W pa3BUTUC CIIOCOOHOCTEH K
U3Y4YECHUIO XUMUM;

¢dopmupoBanue o0mEeH (QYHKIMOHAIBHOM M €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, B TOM 4YHCIE
YMEHUH OOBACHATH U OLEHUBATH SIBICHUS OKPYXKAIOIIEro MUPA, UCIOJIb3Ysl 3HAHUS U OIBIT, OJIy4YEHHBIE
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IPU U3YYCHUM XUMHH, NPUMEHSTh UX INPHU PEIICHUM MpoOJeM B IMOBCEIHEBHOW XH3HM U TPYIOBOMH
NeSATeIbHOCTH;

pa3BUTHE y OOYYAMOIIMUXCS MHTEpPECAa K M3YyYCHUIO XMMHH U cdepaM IeSTEIbHOCTH, CBS3aHHBIM C
XUMHEH, MOTHBAlMsl K OCO3HAHHOMY BbIOOPY COOTBETCTBYIOILEIO MNpo(UiIs W HaIpaBICHHOCTU
JanpHeHero ooyueHus;

OCO3HAaHHUEC LICHHOCTU XUMHWYCCKUX 3HAHUU B )XKU3HU YCJIOBCKA, IMOBBIICHUC YPOBHA 9KOJIOTUYCSCKOM
KYJIbTYPBbI, HEIPUATUE NEUCTBUH, IPUHOCALIUX BPEI OKPYKAIOIIEH Cpeie U 310POBBIO JIFOACH;

npuoOpereHue OOydyarOIIMMUCS  ONbITA CAaMOIIO3HAHUSA, KIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMIIETEHIHH ), HEOOXOAUMBIX AJISl pa3IMYHBIX BUJOB JESTEIbHOCTH.

Ha yrny6nénnoe uzyuenue yuebHoro npeaMera « Xumusi» otBoautcs 102 vaca B 8 kiaccax (3 gaca B
Henento) u 102 gaca B 9 kiaccax (3 gaca B Heneno), Bcero 204 yaca 3a 1Ba rojia 00y4eHusl.
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COJEPKAHUE OBYYEHUA
8 KVIACC

IlepBoHayajbHBIe XUMHYECKHE TOHATHS

XuMmusl — BakHasi 00JIaCTh €CTECTBO3HAHMs M IPAKTUYECKOH JesTenbHOCTH yenoBeka. [Ipenmer
xuMmud. Ponb Xxumun B »ku3HM uenoBeka. KpaTkue cBepeHus 00 MCTOPUM BO3HMKHOBEHHS U pa3BUTHUSA
xumun. Xumus B cucrteMe Hayk. Tema u BemecrBa. @U3MUECKME U XMMHUYECKHE CBOMCTBA BEILIECTB.
ArperaTHble COCTOSIHUSI BellecTB. IIoHATHE O TEOPETHUECKHX M SMIIMPUUYECKUX METOJaX MO3HAHMS B
€CTEeCTBEHHbIX Haykax. [IpeacraBieHus o HayyHOM MO3HAHUU HA SMIIMPHUUYECKOM YpOBHE: HaOJIIOACHUE,
U3MEpEHHUE, SKCIIEPUMEHT, MOJEIMpPOBaHME, BblYMciIeHUE. lIpencraBieHns O HaydyHOM IIO3HAHUM Ha
TEOPETUYECKOM YpPOBHE: HaydHbIE (haKThl, MpoOIeMa, TUI0Te3a, TEOPHS, 3aKOH.

A3pIk xumun. CTOYHUKY XUMUYECKOW HH(DOPMALIHH.

[Tonarue o Meronax paboThl ¢ XUMUYECKUMU BelecTBaMu. O00pyJ0BaHUE LIKOJIBHOW XUMUYECKOM
nabopatopuu. [IpaBuia 6e3o0nacHOro oopalleHus ¢ BelecTBaMU U J1abopaTOpHbIM 000PY0OBaHUEM.

Yucrteie BemecTBa U cMecH. [Ipupoaabie cmecu: BO3ayX, IPUPOAHBIN Ta3, He(PTh, MPHUPOIHBIC BOIH,
rOpHbI€ OPO/bl U MUHEpaJibl. [IOHATHE O TOMOTE€HHBIX U IeTepPOreHHbIX cMecsax. CrocoObl pa3ieneHus
cmecei. O4ncTKa BEIECTB.

BemectBa M XMMHMYECKHE peakLMU. ATOMBI U MOJIEKYJbl. XHMHUYECKHE 3JIEMEHTbl. CHMBOJIIBI
XUMHUECKUX d3JieMeHTOoB. IIpocTeie u cinoxHble BemecTBa. MeTtamisl M Hemerauibl. BemiectBa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOT'O CTPOCHUSL.

Xumnueckas popmyia. BageHTHOCT aTOMOB XUMHUECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemiecTB. OnpeieneHue BaICHTHOCTH 3JIEMEHTOB 1O (opMysnaM OMHApHBIX COEIMHEHUIN M COCTaBIEHUE
dbopmMyn OMHApHBIX COCNMHEHHWH MO BaJCHTHOCTH »3JeMeHToB. OTHOCHTENbHAas aTOMHas Macca.
OtHocuTenbHAsE MOJIEKYJsIpHas Macca. MaccoBasi J10J11 XUMHYECKOIO DJJIEMEHTAa B COEJUHEHHH.
Haxoxxnenue npocreiiiieit popMyIibl Bel[eCTBAa IO MACCOBBIM JOJISIM JIEMEHTOB.

KonnuectBo BemecrBa. Monb. MonsipHas macca. B3anMOCBS3b KOJIMYECTBA, MAcChl U 4YHCIA
CTPYKTYpPHBIX €IMHHUI[ BeliecTBa. Pacdersl 1o gopmyiaM XMMHUYECKUX coeluHeHuil. MoisgpHas macca
cMecu BemecTB. MoJibHast 70 XMMHMYECKOTO JIEMEHTa B coequHeHnu. HaxoxnaeHuwe npocrenmen
(bopMyIIbI BEIIECTBA [0 MOJIBHBIM JI0JISIM 3JIEMEHTOB.

OU3NYeCKUE U XUMMUYECKHE SIBICHNA. XUMHUUYECKasl pEaklus U €€ MPU3HAKHU. Y CIIOBUS NTPOTEKAHUS
XUMHUYECKUX peaklMid. 3aKOH COXPAHEHHS MacChl BEUIECTB. ATOMHO-MOJIEKYJsipHas Teopus. KU3Hb U
nesitenbHocTh M.B. JlomoHOCcOBa. XyuMuyeckue ypaBHEHUs. THUIBI XUMHUYECKHX peakUuil (COeqUHEHMUS,
pasnoxeHus, 3aMeleHns, oOMeHa). PacueTsl o XMMHUYECKUM YpaBHEHUSIM.

OKCIIEpUMEHTAIBHOE W3YyYEHUE BEIECTB M SBJICHMM. 3HAKOMCTBO C XMMHYECKOW IMOCYIOM, C
MpaBUjiaMu padOTHI B Ta0OPATOPUU U MpreMaMu oOpaIieHus ¢ 1abopaTopHbIM 00opyaoBaHueM. 3yuenue
U omnucaHue (PU3MYECKUX CBOICTB OOpPa3[0B HEOPraHMYECKHX BEIIECTB — METAJUIOB U HEMETaJIOB.
Habmronenue ¢usnueckux (IUiaBieHHe BOCKA, TasHUE JbJla, paCTUpPAHUE caxapa B CTYNKE, KUMEHHE U
KOH/IEHCAIlUs BOJIbl) U XUMUUYECKHUX (TOPEHUE CBEUH, MPOKATMBAHUE METHOM ITPOBOJIOKH, B3aUMO/JIeHCTBIE
COJIbI MJIM MeJIa C COJITHOM KHUCTO0TOM) siBieHni. O3HakoMJIeHHE ¢ 00pa3liaMy BEUIECTB KOJIUYECTBOM 1
Mouib. Habmroienne u onucanve MpHU3HAKOB MPOTEKAHHUS XUMHUYECKHX peakiuil (pasjiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIIOTHI C XJIOPUAOM Oapusi, MoJydyeHue U pasznoxkeHue ruapokcuna meau (II)
IIPU HarpeBaHUU, B3aUMOAEHCTBHE XkKele3a ¢ pactBopoM conu Meau (11). M3ydenue crioco6oB paznenenus
cMeceil (Cc TmMoMoOIIbI0O MarHuTta, (GUIbTPOBaHHE, BbIMAPUBAHUE, IUCTHILIALUSA, XpomaTorpadus),
MIPOBEJICHUE OYMCTKM MOBapeHHOW coiu. HabmioneHne u onucaHue ONbITOB, WIITIOCTPUPYIOIIUX 3aKOH
COXPAHEHHUS MacCCBhI.

Baskneiinue npeacTraBuTe I HEOPraHUYECKHUX BellecTB
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[IpencraBnenusa o razax. Bo3gyx — cMmech razoB. CocraB Bo3ayxa. 3akoH ABoraapo. MomsipHbIil
00bEM Ta30B. OTHOCHTENbHAS IUIOTHOCTH Ta30B. OmpeneneHue OTHOCUTEIBHON MOJIEKYIISIPHOM MacChl
ra3000pa3HOro BEIIeCTBa MO M3BECTHOH OTHOCHUTEIHHON INIOTHOCTH. OOBEMHBIE OTHOIIECHUS Ta30B MPHU
XUMHUYECKUX PEAKLHUAX.

Kucnopon — snemeHT u npocroe BemniectBo. HaxoxxaeHue kuciaopoja B mpupoje, hpusndeckue u
XUMHUYECKHUE CBOWCTBa (peakiMu TOpeHusi U okucieHus). Ilpoiieccbl OKUCIEHUS B KUBOW MPUPOJIE.
Oxcunpl. [Ipumenenune kuciaopoaa. CrocoObl MOTydeHUs! KUCIOPOAa B 1a00paTOPUU U IPOMBIIIIJICHHOCTH.
[TonstTue o karanuzarope. KpyroBopor kucinopona B mpupozae. O30H — amnoTponHas Moaudukarus
Kkucioposa. O30HOBBIN CIIOH, €r0 3HaYEHUE JUIsl )KUBBIX OpraHu3MoB. Pa3pylieHue 030HOBOro CIlosl.

TennoBoit 3P PeKT XMMUIECKOI peakliuu, TEPMOXUMHUECKUE YPABHEHHUS, K30~ U SHAOTCPMHUUECKUE
peakuuu. TorumBo. Mcnons3oBaHue yriig 1 MeTaHa B Ka4eCTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonsatue
0 MMapHUKOBOM 3(dekre.

Bogopon — snemeHT u mpocTtoe BemiecTBO. Haxosknenue Bogopoja B mpupoje, (husnueckue u
XMMHUYECKHUE CBOWCTBA, IPUMEHEHHE, c110cO0bI oayuyeHus. [lonsTre o kucnorax u coisx. McnonaszoBanue
BOJIOPOJA B KAYECTBE TOILIMBA.

Bona. ®usuyeckue cBoiicTBa Bojabl. Boma kak pactBoputTenb. PactBopel. HackliieHHbie u
HEHACBIIIEHHbIE pacTBOpbl. PacTBOpUMOCTh BeliecTB B BojAe. PakTOpPbI, BIMSAIONIME HA PACTBOPUMOCTH
TBEPJbIX U ra3000pa3HbIX BemecTB. CrocoObl BRIPAXKEHUSI KOHIICHTPAIIMM PACTBOPOB: MACCOBas JOJIS
PacTBOPEHHOIO BEIIECTBA, MOJISIPHAs KOHLIEHTpauus. Poiabs pacTBOpOB B IPUPOJE U B )KU3HU YEIIOBEKA.

Xumuyeckue cBoiictBa Boabl. [lonstue 06 ocnoBanusix. [lonarue 06 mnaukaropax. Kpyrosopor
BOJIbI B IPUPOJIE. 3arpsi3HEHUE NIPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccupukauusa  Heopranmueckux — coenuHeHuil.  Oxcuabl.  Knaccudukanuss — OKCHIOB:
coneoOpa3yromue (OCHOBHBIC, KHCIOTHBIC, aM(OTepHBIE) W HecojeoOpasyomue. MexaTyHapoHas
HOMEHKJIaTypa OKCHJOB. TpUBHANIbHBIE Ha3BaHUsI OKCHJIOB. PU3MUECKUE U XAPAKTEPHbIE XUMHUYECKUE
CBOMCTBAa OKCHUIOB (B3aUMOJICHCTBUE C BOJIOHM, C KHCIOTAMH U OCHOBAHMUSMH, C JPYTUMHU OKCHIAMH).
[Tonydyenue okcuaoB.

[lonATHE O THAPOKCHIAX — OCHOBAHMAX M KHCIOPOACOAEpXKAIIMX KHUCIOTax. KHCIOTHL
Knaccudukanus kucnot. MexxayHapoiHas HOMEHKIATypa U TPUBHAIIbHbBIE HA3BaHUA KUCIOT. PU3ndeckue
U XMMHYECKHE CBOMCTBA KHCIOT (B3aMMOJICHCTBUE C METaJUIAMH, C OKCUJAMH METAJlJIOB, OCHOBAHUSMHU U
consimu). Psan axktuBHoctm MmertayuioB H.H. bekeroma. Ilonydenue xucnor. Kucnorsl B mpupone,
IIPUMEHEHHUE BAKHEUIINX KHUCIIOT.

OcnoBanus. Knaccugukaiyst o0CHOBaHHIA: IIETI0YM U HEPaCTBOPUMBIE OCHOBaHUS. MexXTyHapoaHas
HOMEHKJIaTypa ocHOBaHUH. TpuBuaNbHbIe Ha3BaHUs ocHoBaHMiA. [1]enoun, ux cBoiicTBa (B3auMOIeiicTBIE
C KUCJIOTHBIMU OKCHJIaMHU, KUCIOTaMH U COJIIMU) U CIIOCOOBI osydeHus. HepacTBoprumMbie OCHOBaHMS, UX
CBOMCTBa (B3aMMOJICUCTBHE C KHUCIOTaMH) H CIOcOoObl momydeHus. AmdorepHocts. I[lonstre 006
aMmpOTEepHBIX TUAPOKCHUIAX (Ha MpUMEpe THAPOKCHAOB IIMHKA M alIOMUHUS): XUMUYECKHE CBOWCTBA
(B3aMMOEHCTBUE C KUCIOTAMU M LIIEJI0YaMH) U TTOJTyueHHE.

Comu (cpenHue, Kucible, OCHOBHBbIE, JABOWHBIE). MexayHapoaHas HOMEHKJIATypa CoJjei.
TpuBnaneHble Ha3BaHU coseil. PU3NUECKHE U XapaKTepHbIE XUMHUUYECKHE CBOMCTBA HA IPUMEPE CPETHUX
coueld. [lonmyyenue conen.

I'eneTnyeckas cBA3b MEXKAY KJIACCAMH HEOPraHUYECKUX COCIUHEHUMN.

OKCIEPUMEHTAIBHOE U3yUEHNE BEIECTB U SBJICHUM:

KOJIMYECTBEHHOE OIIPEJIEIICHUE COAEPKAHNS KUCIOPOAa B BO3YXE;

noJry4eHue, cooupaHnue, pacro3HaBaHUe U U3yYeHHe CBOWCTB KUCIIOPOJIa;

HaOJII0IeHNEe B3aUMO/ICHCTBUS BEILIECTB C KMCIOPOIOM U YCIIOBHI BOZHUKHOBEHHUS U TPEKpaIeHUs
TOpEHNs;
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O3HaKOMIJIEHHE C 00pa3liaMH OKCHUJIOB U OMIMCAHHUE UX CBOWCTB;

MoJIy4eHue, cooupanue, pacro3HaBaHHe U U3y4eHHE CBOWCTB BOJOPOAa (TOpeHue);

B3auMoeiicTBue Bogopoaa ¢ okcuaom meau (10);

UCCleIoOBaHHe 0COOEHHOCTEN PaCTBOPEHHUS BEUIECTB C Pa3IM4YHON pacTBOPUMOCTHIO;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEJAEICHHOW MAaCCOBOM JJ0JIEH PACTBOPEHHOIO BEILIECTBA;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIAECICHHOW MOJISIPHOW KOHIIEHTPALUEH paCTBOPEHHOIO BEILIECTBA;

B3aUMO/ICHCTBUE BOBI C METAUIAMH (HAaTPUEM U KAJIBLIUEM);

ONpeIeJICHUE PACTBOPOB KHUCIIOT U IIEJIOYEH € TOMOIIBIO MHANKATOPOB;

uccienoBaHe 00paslloB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;

n3ydeHue Bzaumosencteus okcuaa meau (II) ¢ pactBopoM cepHOi KUCIIOTBI, KUCIOT C METaJUIaMH,
peakuuii HeuTpaau3anuy;

MOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OHOT0 METAJlJIa IPYTHM U3 PacTBOpa COJIH;

B3aUMO/ICHCTBUE THAPOKCU/IA IIMHKA C PACTBOPAMH KUCJIOT U LIEJI0YEH;

pelIeHre IKCIEPUMEHTAIbHBIX 33/1a4 110 TeMe «OCHOBHbIE KJIacChl HEOPraHUYECKUX COEIUMHEHUI.

Ilepuoanyeckuii 3axkoH u Ilepuoanyeckas cucreMa xumuueckux djiemeHToB /I. M. MenaesieeBa

Crpoenue aToMoB. XuUMHUecKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

[lepBpie MOMBITKH KiacCU(PHUKAIMM XUMHUYECKUX 37eMeHTOB. [loHsATHe o Tpymmax (cemencTBax)
CXOJIHBIX 3JIEMEHTOB: MIEJIOYHBIX U IIEIIOYHO3EMEIbHBIX MeTalaX, TaloreHaxX, HHEPTHBIX (071aropoHbIX)
razax. DJIEMEHTbI, KOTOpbIe 00pa3ytoT aM(pOTEPHBIE OKCHJIBI U TUAPOKCH/IBL.

[lepuoanueckuii 3akoH. OTkpeiTHe [lepuoanueckoro 3akona. Ilepruoanueckas cucteMa XUMHYECKUX
anementoB JI. WM. MenneneeBa. KopoTkomepuonnas u AnuHHONEpHOAHAS (HOPMBI  TaOIUIIBI
«Ilepunonnueckas cucrema xumuueckux snemeHToB . M. Menneneesa». [lepuoasl u rpynmsl (A- u b-
IpyMIbI).

Crpoenne atomoB. CocTtaB aTOMHBIX siziep. M30Tonbl. PagnoakTMBHOCTE. DJIEKTPOHBI. DJIEKTPOHHAS
opOutanp. DHepreTM4yecKue YpOBHHM U TOAYPOBHM aroma: s-, p-, d-opOuTanu. ODIEKTpOHHBIE
KOH(QUTypallu W 53JIeKTPOHHO-Tpapuueckre (opMynbl aroMoB. PU3NYECKUN CMBICI MOPAIKOBOTO
HOMEpa, HOMEpa NEepHoJia U TPyNsl AeMeHTa. CTpoeHUe SJIEKTPOHHBIX 000JI0YeK aTOMOB MepBhIX 20
XxuMuyeckux snemMeHToB Ilepuonnueckon cucremsl [. . Menneneesa: pacnpeneneHue 31€KTPOHOB 110
HHEPreTUYECKUM YPOBHSM, OAYPOBHIM U opOuTansam. dusndeckuii cmbici [lepuoauyeckoro 3akoHa.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHUMHYECKHX DJIEMEHTOB, METAJUIMUECKUX M
HEMETAJUIMYECKUX CBOMCTB IO TpynmaM M IepuonaM. J3MeHeHHe KHCIOTHO-OCHOBHBIX CBOWCTB
COEIMHEHUI XMMHUYECKUX IEMEHTOB B IIEPUOJAX U rpynnax. XapakTepucTHKa XMMUUYECKOT 0 3JIEMEHTA 110
ero nosioxenuto B [lepuogunyeckoit cucreme 1. 1. Menneneesa.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuoanyeckoil CUCTEMBl XUMHUYECKHUX 3JIEMEHTOB IS
pa3BuUTHS HayKu U ipakTuku. [[. . MeHneneeB — ydeHbIN U rpakJaHUH.

DNEeKTPOOTPULIATEIBHOCTh XUMUYECKUX IIEMEHTOB. XUMHUYECKasl CBA3b. BUIbI XMMHUECKOH CBA3H:
KOBAJIGHTHAs MOJIIPHAs CBSA3b, KOBAJICHTHAs HEMOJSIpHAs CBsI3b, MOHHASA CBA3b. MeXaHU3Mbl 00pa30BaHUs
KOBaJICHTHOM M MOHHOMW CBSI3U. DJIEKTPOHHBIE U CTPYKTYpPHbIE POpMYJIbl BelecTB. KaTHOHBI U aHUOHBI.

Kpucrannuueckue u amopdHbie BemecTBa. TUIBI KPUCTAJUIMYECKUX PELIETOK: MOHHAsA, aTOMHas,
MOJIEKYJISIPHAS M MX XapaKTEPUCTHUKH.

Crenenp okucnenusi. OnpeneneHue cCTelneHedl OKHCICHHS aTOMOB B OWHApHBIX COEIMHEHMSX.
OKHCIINTENBHO-BOCCTAHOBUTENBbHBIE peaklnu. [Iporecchl OKuCIIeHns: U BOCCTaHOBIEHUS. OKUCIUTENN U
BoccTaHOBUTENU. COCTAaBIEHUE YPAaBHEHUW IPOCTBIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN H
paccTaHOBKa B HUX KO3(D(PUIIMEHTOB METO/I0M 3JIEKTPOHHOTO OanaHca.

OKCIEpUMEHTAIBHOE U3yUEHHUE BELLIECTB U SIBJICHUMN:

O3HaKOMJIEHHE C 00pa3liaMyi METAJJIOB U HEMETAILIOB;
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MOJICIMPOBAHUE CTPOCHUS MOJIEKYJ TIPH IIOMOIINM PHUCYHKOB, MOJENEeH, JIEKTPOHHBIX H
CTPYKTYPHBIX (pOPMYII;

MIPOBEJICHUE OMBITOB, WILTIOCTPUPYIOIINUX MPUMEPhl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUH
(ropeHme, peakIuy pa3ioKeHUs, COCTNHCHHS ).

MesknpeamMeTHble CBSI3H

Peanu3arust MeXMpeAMETHBIX CBSI3€H MPU M3YYCHUH XMMHH B 8 KJIacce OCYIIECTBIISCTCS 4epes
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHSATHH, TaK U MOHSATUH, MPUHITHIX B OTIEIHHBIX
€CTECTBCHHBIX HayKaXx.

OOmrre ecTecTBEHHO-HAYYHbIC TIOHSATHS: sIBIEHUE (TIpollecc), HAY4HbIH (hakT, rumoTe3a, Teopus,
3aKOH, aHAJIN3, CHHTE3, KIacCU(PUKAIMS, IEPUOINIHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT, MOJCITUPOBAHNUE,
U3MEpEeHue, MOJICIb.

®dusnka: SBICHUS TPUPOMABI, (PU3UYCCKUE SIBICHHS, BEIIECTBO, TENO, (PU3MUYECKHE BEIWYHHBI,
CIMHUIIBI U3MEPEHUs1, 00bEM, Macca, arperaTHbIe COCTOSIHUAE BEIIECTBA, aTOM, 3JICKTPOH, IPOTOH, HEHUTPOH,
WOH, MOJIEKYJIa, CTPOSHUE Ta30B, KUIAKOCTCH M TBEPIBIX (KPUCTAUTMICCKUX) TEJ, IICKTPUICCKUI 3apsi,
KOJIMYECTBO TEIUIOTHI.

buonorus: 6uochepa, hoTocunTes, mporeccsl 0OMeHa BEIIECTB.

I'eorpadus: armocdepa, rumpocdepa, MUHEpPAIbI, TOPHBIC TOPOIbBI, IMOJE3HBIE HCKOMACMBIC,
TOTUIMBO, BOJTHBIC PECYPCHI.

TexHosorus: TeXHOCHEpa, MPOU3BOACTBO, XUMHUYCCKHE TEXHOJIOTHH, CHIPhE, KOHCTPYKIIMOHHEIC
MaTepHaJIbL.

9 KJIACC

BemecTBo M XMMHYeCKas peakus

IToBTopenue u yriyOieHHe 3HaHUN OCHOBHBIX pa3lenoB Kypca 8 kiacca. CTpoeHHE aTOMOB.
CBolicTBa aTOMOB XMMHMYECKHX D3JEMEHTOB, MX KOJMUYECTBEHHBIE M KAaYECTBEHHBIE XapaKTEPUCTHKU
(paguyc, SIEKTPOOTPULIATENBHOCTh, DSHEprus uoHu3auuu). [locregoBaTenbHOCTh  3alOIHEHMS
AJIEKTPOHHBIX OpOUTAIEH aTOMOB MaJIbIX Mepro10B. OCOOCHHOCTH 3aMOJIHEHUSI DJIEKTPOHHBIX OpOuTanei
aTOMOB OO0JIBIIKX MepuoJI0oB. [lepuonnyeckas cucTeMa XUMHUYECKHUX AJIEMEHTOB B CBETE MPEACTABICHUH O
cTpoeHuM aroma. CTENeHb OKHUCIEHHUS M BaJIEHTHOCTh. IIpencraBinenne o nepuoandeckoi 3aBUCHMOCTH
CBOHCTB XMMMYECKHX 3JEMEHTOB (3JEKTPOOTPULATEIBHOCTb, OKHUCIMTEIbHO-BOCCTAHOBUTEIbHbBIE
CBOMCTBA, KUCIOTHO-OCHOBHBIE CBOMCTBA OKCUIOB U I'MJIPOKCH/IOB) OT CTPOEHHUSI aToMa.

Crpoenue BemiecTBa. BemecTBa B TBEpAOM, XKUJIKOM M Ta3000pa3HOM COCTOSHUU. Bujel
XMMUYECKOH CBSA3M: MOHHAs, KOBAJIEHTHAS (HETOJISIpHAs, MOJIsIpHAsi); 0OOMEHHBIN U JOHOPHO-aKIeNTOPHBIN
MeXaHU3M 00pa30BaHMsI KOBAJIEHTHOM CBSI3H.

MexMoeKyaspHble B3auMOJEHCTBUS (BOAOpPOJIHAs CBs3b, cuibl Ban-nep-Baanbsca). Tumbl
KPUCTAINIMYECKUX PELIETOK — aTOMHAas, MOHHAs, METaJUInyecKasi, MOJEKyJsipHasi — U OCOOEHHOCTH HX
CTpPOEHMsI. 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAJIMYECKOM PEIIETKHM M BUAA XUMHUYECKON
CBS3HU.

OcHOBHbBIE 3aKOHOMEPHOCTH MpPOTEKaHUS XUMHUYecKux peaknuil. Kmaccuduxanus Xxumuyeckux
peakuuii Mo pas3WyHbIM MpHU3HAKaM ([0 YHCIY M COCTaBy YYAacTBYIOIIUMX B PEAKIMH BEIIECTB, IO
TEII0BOMY 3 (eKTy, IO U3MEHEHUIO CTETIeHEel OKUCIEHUS XUMHUUECKUX JIEMEHTOB, 110 00paTUMOCTH, 110
YUYacCTHIO KaTalau3aTopa, 10 arperaTHOMY COCTOSIHUIO PEarupyrOIIUX BEIIECTB).

DneMeHThl XMMHYECKONH TepMOJUHAMHUKU. DHEpPreTuka XUMUYeckux peakuuid. TeroBoit ekt
XUMHUYECKON peakuu. JK30- U SHIO0TEPMHUUECKHE peaKluy, TEPMOXUMHUECKHe ypaBHeHUs. 3akoH ['ecca
U €ro CIeACTBUA. BBIYMCIIEHNS 110 TEPMOXUMHUYECKUM YPABHEHUSM.
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[ToHsiTHE O CKOPOCTH XMMHUUYECKON peakiuu. 3aKOH IEUCTBYIOUX Macc. DaKTOpbl, BIUSIONIME HA
CKOPOCTh XUMUYECKOU peakiuu. DHeprus akTuBamuu. [loastre o katanmse. @epMeHThl. MTHTHOUTOPHI.

[TonsTe 00 OOpaTHMMBIX W HEOOPATUMBIX XUMHYECKHX peakiusx. [loHsATHE O XUMHUYECKOM
paBHOBecun, npuHuun Jle Illarense. YcimoBus cMENIEHUS XUMHUYECKOro paBHoBecus. DakTopsl,
BIIMAIOIIME HA COCTOSIHUE XHMHMYECKOro paBHOBecHs. [IporHo3mpoBaHHe BO3MOKHOCTH IPOTEKaHUS
XUMHYECKHUX TPEBPAIICHUN B PA3IMUHBIX YCIOBHIX HA OCHOBE MPECTABICHUN 00 U3YYEHHBIX JIEMEHTaX
XUMUYECKON KMHETUKU U TEPMOAUHAMUKH.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuHu. (OKHUCIUTEIbHO-BOCCTAHOBUTEIBHbBIE CBOMCTBA
XUMHUYECKUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU OKUCIICHUS. BakHbIE OKHCIUTEIN U BOCCTAHOBUTEIIH.
[lepmanranar kanust (xapakrepuctuka). CocTaBlieHHE YpaBHEHUN OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peaxkuuii ¢ UCIIONb30BaHUEM METO/1a JIEKTPOHHOI'0 OajaHca.

DnekTponuTHYecKas — auccouuanus.  XUMUYECKME  peakuud B pacTBopax.  Teopus
ANEKTPONIUTHYECKON aucconuanuu. PactBopenne kak pusnko-xumuueckuit npouecc. [lonstre o ruaparax
U KPUCTAJUIOTHAPATAX. DJIEKTPOJIUTHI U HEINCKTPOJIuThl. KaTroHbl, aHHMOHBI. MeXaHu3M IHUCCOIUAlUN
BEIIECTB C pPa3JIMYHBIM BHUJOM XHUMHUYECKOW CBsi3u. CuibHbIE U chabble AMeKTpoduThl. CTerneHb
JUCCOLIMAlMU, KOHCTaHTa auccouuauuu. VMoHHOe mnpousBeAeHUE BOAbl. BomoOponHBIN mOKa3arelsb.
WNHpukaTopel. DIEKTPOIUTHYECKAS JUCCOIMALMS KUCIIOT, OCHOBAHUM U COJIEH.

Peakiiun moHHOro oOMeHa. YCJIOBHS NMPOTEKaHUS PEaKlUid MOHHOTO OOMeHa. MOJeKyIspHEIE,
IIOJIHbIE U COKpAIllEHHbIE MOHHBIE YpaBHEHMs peakuuidl. CBoWCTBa KHCIOT, OCHOBAaHUN U COJIEH B CBETE
MIPEJICTaBICHUM 00 IEKTPOIUTHYECKON aucconuanui. KauecTBeHHbIe peakiiiy Ha HOHBI.

I'mpaponus coneil. MoHHbIE ypaBHEHHUs T'MApPOIM3a cojell. XapaKTep cpelbl B BOJIHBIX PacTBOPAX
COJIEH.

DKCHEepUMEHTAIBHOE U3yUEHNE BEIIECTB U SIBICHUN: 03HAKOMIICHHE C MOJICTIAMH KPUCTATTUYECKUX
pEIIeTOK HEOPTaHUYECKUX BEIECTB — METAIJIOB U HeMeTalioB (rpadura u anMasa), CIOKHBIX BEIIECTB
(xnopuna HaTpuA);

WCCTIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW PpEAaKIMU OT BO3JACHCTBUS Pa3IUYHBIX
(bakTopoB;

OTIBITHI, WILTIOCTPUPYIOIIHE 00PATUMOCTh XUMUYECKUX PEAKIUH;

HCCIEAOBAHUE 3IIEKTPONPOBOJHOCTH PAaCTBOPOB, IMPOIECCAa AUCCOLMAIMM KHUCIOT, IIEeIo4ed u
COJIEH;

MPOBEACHUE ONBITOB, WUTIOCTPUPYIOIMIUX TMPU3HAKKA TPOTEKAHUS PEAKIMHA HMOHHOTO OOMeHa
(oOpa3zoBaHue ocaaka, BbIIEICHHE ra3a, 00pa3oBaHUEe BOJIbI);

MpPUMEHEHHE WHAWKATOPOB (JlakMyca, MeTWIOpaHka u (¢eHondrasenHa) A OINpeaeiIeHHs
XapakTepa cpepl B pacTBOpax KUCIOT, OCHOBAHUM U COJIEH;

MPOBEACHUE OIBITOB, WILTIOCTPUPYIOMINX MPUMEPHI OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEaKIIUn
(ropeHue, peakiuy pa3ioKeHHsI, COeTUHEHN );

pacno3HaBaHUE HEOPTraHMYECKUX BEIIECTB C MOMOUIBI0 KAUYECTBEHHBIX PEaKLIUii Ha NOHBI,

perieHne dKCIePUMEHTAIBHBIX 33/1a4 10 TeMaM: «OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKITUN,
«'maponus coneiy, «NEKTPOIUTHYECKAS TUCCOLUALIIS.

HeMeTa/uibl M UX COeIMHEHUS

OO0mias xapakTepucTrka HemeTauioB. OCOOEHHOCTH CTPOEHHUSI aTOMOB XMMHYECKHX DJIEMEHTOB,
MPOCTBIX  BEMIECTB, autoTporus. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  CBOWCTBA  HEMETAJIJIOB.
CpaBHHTENIbHAS XapaKTEPUCTHUKA COSTUHEHN HEMETAJIOB.

OOmiast xapakTepucThUKa ranoreHoB. OCOOEHHOCTH CTPOCHHUS AaTOMOB, XapaKTEPHBIE CTEMEeHU
okucienus. CTpoeHune u Gu3ndeckre CBONCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB. XUMUYECKUE CBOMCTBA HA
nmpuMepe xJjiopa (B3aUMOJECUCTBHE C METaNIaMH, HEMETaJUlaMH, BOJIOH, IIEI0YaMH). XJIOPOBOIOPOI.
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CongHast KACIIOTa, XMMUYECKUE CBOMCTBA, MOJyYEeHHE, MpUMeHeHHe. [lelicTBue Xjiopa 1 XJ0pOoBOI0OpO/Ia
Ha OpraHu3M 4YeJoBeKa. Baxneilmue XJopuapl M HX HaxoxaeHue B npupoae. I[lonarue o
KHCIIOPOJICOIEPKALLIMX KUCIIOTaX XJIOpa U UX COJISX.

VVIA-rpynmbel. OcoOeHHOCTH CTPOSHHUS aTOMOB, XapaKTEepHBbIE CTeNeHU okucieHus. CTpoeHue u
(bu3nyeckre CBOMCTBAa MPOCTHIX BEIIECTB — KUCIOPOa U cepbl. AJIIOTPOITHbIE MOAU(PUKALIUN KHCIOpOIa
u ceppl. XUMHUYECKHE CBOWCTBa cepbl  (B3aUMOJACIHCTBME C  HEMETaUIaMH, MeETaUIaMH,
KOHIICHTPUPOBAHHBIMU a30THOM W cepHOW Kuciotamu). CepoBOJOpOA, CTpoeHHE, (U3NYECKHE U
XMMHUYECKHE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBUTENbHbBIE CBOICTBA). OKCHUBI CEPhI KaK MPEICTaBUTENN
KHCIOTHBIX OKcUAOB. CepHucras kuciaora u ee conu. CepHas KHUCIIOTa, (U3MYECKHEe M XUMHYECKHE
cBolicTBa (0OIIME Kak MpeACTaBUTENs Kiacca KUCIOT M cnenupuyeckue). Comu CepHOM KUCIOTHI.
XUMHUYECKUE PEaKIMH, JIe)KAI[He B OCHOBE NPOMBIIIICHHOTO CI0CO0a MOIY4EeHHUS CEPHOM KHCIOTHI
[IpencraBiaenuss 0 XMMHYECKOM IPOU3BOJICTBE U CBSI3aHHBIX ¢ HUM Mpodeccusax. [Ipumenenue cepHoit
KHCIIOTHI U cynb(atoB. KauecTBeHHbIe peakinu Ha cynb(ut-, cynbua- u cynbdaT-anuoHsl. Haxoxaenue
CEepbl U €€ COEJMHEHUI B IpUpoie. XUMUYECKOE 3arpsi3HEHNE OKPYXKAIOIIe cpebl COeIMHEHUSIMU CEPBI
(KUCTIOTHBIE JTOK/IU, 3arPSI3HEHHUE BO3/IyXa), CIIOCOOBI €ro MPeI0TBpaICHUS.

OO6mas xapakTepucTuka 3MeMeHTOB VA-rpymmbl. OcoOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE
CTETIeHH OKUCJICHHUS.

A30T, pacnpocTpaHeHre B IpHUpoje, (HU3MYECKHEe M XUMUYECKHE CBONCTBA (B3aMMOJICHCTBHE C
METaJulaMH, BOJOPOJIOM, Kuciopoaom). KpyroBopor asora B mpupoge. AMMHAK, ero (U3HYecKue M
XMMHUYECKHE CBOICTBA (OKUCIIEHHE, OCHOBHBIE CBOMCTBA BOJHOTO PACTBOPA), IPUMEHEHHE U TIOJTyYCHHE B
nabopaTtopuu ¥ MPOMBIIIICHHOCTH. IOH aMMOHMSI, JOHOPHO-aKIENTOPHBIA MEXaHU3M €ro 00pa3oBaHUS.
Conu aMMoOHUS, UX (PU3UIECKHE M XUMUYECKHE CBOMCTBA (Pa3I0oKEeHNE U B3aUMOJICHCTBHE CO LIET0YaMH),
npuMeHnenue. KauectBennas peakius Ha noHbl amMoHus. Oxcunsl azora (I, 11, III, IV, V). Azorucras
KHUCJIOTa. A30THasg KHCIOTa, €€ IMOoJlydyeHHe, (U3MYecKue M XUMHUYECKHe CBOMCTBa (oOmme Kak
NPEJCTaBUTEINS KJlacca KUCIOT M crneuupuyeckue), NpuMeHeHne. XUMHUYECKHe peakiiH, JIeKallue B
OCHOBE IMOJIY4EeHHsI A30THOU KUCJIOTHI B MPOMBILIUIEHHOCTH. HUTpaThl 1 HUTpUTHl. KauecTBeHHbIE peakiiun
Ha HUTPAT- U HUTPUT-AaHUOHBI. XUMHUECKOE 3arpsi3HEHUE OKPY)KAIOIIEH cpe/bl COCTUHEHUSIMHU a30Ta
(KUCIIOTHBIE A0/, 3arps3HEHNE BO3/lyXa, TOYBBI U BOJIOEMOB).

®ocdop, amnorponHsle Moaudukanuu ¢dochopa (Oenblii U KpacHsli dochop), puznueckue n
XUMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE C METAJUIAMU, KUCIOPOJOM, rajoreHaMH, KOHIEHTPUPOBAHHBIMU
a30THOM M cepHoil kucnotamu). Oxcunbl ¢gochopa (III, V), dochopnas xucnora, gusnyeckue u
XMMHYEeCKHe CBOWCTBa, mnoiydeHue. KauecTBeHHas peakiuss Ha ¢ocdar-uoHbl. IlpencraBienus o
rajgoreanax ¢ocdopa (111, V).

[TonstTie o0 MHHEpaNbHBIX YAOOpeHHUsX. A30THBIEC, (OoChHOpHBIC, KOMIUIEKCHBIE YI0OpEHUs.
XUMUYecKoe 3arpsi3HeHUE OKpY Karolel cpeibl CoOeqUHEHUSIMU a30Ta U docdopa.

OOmiast xapakTepucTika 31eMeHToB [VA-rpynmnsl. OcoOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE
CTETIEHU OKUCJICHHUS.

VYrnepon, amnorponHsle Moaudukauuu (rpadur, anMas, ¢ymiepeH, rpadeH, HaHOTPYOKH),
¢bu3nyecKkrne 1 XMMUYECKHE CBOMCTBA MPOCTHIX BEHIECTB (B3aUMOEICTBHE ¢ METaJUIaMU, HEMETAJLIIaMH,
KOHIICHTPUPOBAHHBIMHU a30THOU U cepHOM Kuciotamu). [Touarue 06 ancopOun. Kpyrosopor yriepona B
npupoje. OKcHIbl yriaepona, uX Gpu3MuecKue u XUMHUYECKHUe CBOMCTBA, AEWCTBUE Ha )KHUBbIE OPraHU3MBI,
MOJTydeHUE U TPUMEHEHNE. DKOJIOTHIECKUE TPOOIeMbl aTMOC(epPHI, CBI3aHHBIC C OKcHIoM yriiepoaa (IV).
VYronpHas KMCIOTa U €€ COJU, UX (U3MYECKHe M XUMHUYECKUE CBOICTBA, MOJIYYEHHE U NPUMEHEHHE.
KapOonartsl, rujpokapOoHaThl, UX cBoiicTBa. KauecTBeHHas peakius Ha KapOoHAT-HOHBI. Mcnoab30oBaHne
KapOOHATOB B OBITY, METUIIMHE, POMBIIIJICHHOCTH U CEIbCKOM XO03sIiCTBE.
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IlepBoHauaibHble MOHATHA 00 OpPraHMYECKMX BEIIECTBAX KaK O COEIMHEHMSX YIVIEpoAa:
YII€BOAOPOAbl (METaH, 3TaH, TWJIEH, alleTUJIEH), ITaHOJ, TJIMLEpPUH, YKCycHas kuciorta. IIpuponnble
MCTOYHHKH YTJIEBOJOPOIOB (Yroiib, IPUPOIHBIN Ta3, HE(PTH), MPOAYKTHI X MEPEPadOTKH, UX POJIb B OBITY
U NPOMBIIUIEHHOCTH. [IoHATHE O OMOJOrMYecKH BaXKHBIX OPraHUYECKUX BEIECTBaX — JKUpax, Oelkax,
YIJIEBOAAX — M X POJIM B KU3HH YEJIOBEKA. ENMHCTBO OPraHN4eCKUX U HEOPTaHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢pusndeckue 1 XuMHUYECKUE CBOWCTBA (B3aMMOICHCTBHE C METAJIAMHU, KUCIOPOIOM,
YIJIEpOAOM, TajoreHaMu), MOIydeHHe U NpuMeHeHue. Poiib kpeMHMsI B mpupoje U TexHuke. OKcun
kpemHus (IV), kpeMHuUeBasi KMCIOTa, CUIMKAThl: (PU3MUYECKUE M XUMHUYECKHE CBOICTBa, MOJIYy4YEHUE U
IPUMEHEHHE B OBITY M NPOMBILIUIEHHOCTH. BakHeiue crpouTenibHble MaTepualibl: KepaMHKa, CTEKIIO,
[IEMEHT, 0eTOoH, kene300eToH. [Ipobiembl 6e30MacHOTO HCIONIB30BAHMS CTPOUTEIBHBIX MAaTEpHUANOB B
ITIOBCEIHEBHOM KU3HH.

bop. Ocobennoctu crpoeHust aroma. OOlMe NPEeaCTaBICHUS O (PU3MUECKUX U XUMHUYECKUX
cBolicTBax. bopHas kuciora.

DKCIepUMEHTAIBHOE U3yUEHHUE BELLIECTB U SIBJICHUMN:

03HaKOMJIEHHE C 00pa3liaMy MPUPOAHBIX XJIOPUIOB (IraIOr€HUI0B);

IIPOBE/ICHUE OIBITOB, OTPAXKAIOUIMX (PU3MUECKME U XMMHUYECKHE CBOMCTBA TaJOr€HOB U HX
COCITMHEHHI;

W3YyYECHUE CBOWCTB COJISTHOM KUCIIOTHI;

IIPOBEJICHUE KAueCTBEHHBIX peaKkUMi Ha XJIOpUI-, OpOMUI- U HOJUA-UOHBI M HaOIIO/EHUE
IIPU3HAKOB UX IIPOTEKAHUS;

O3HAaKOMJIEHHE ¢ 00pa3laMu cepbl U €e MPUPOAHBIX COSAUHEHUI];

HaOIoZIeHWe Tporiecca OOYIJIMBaHUS caxapa MOJ JeHCTBUEM KOHIIEHTPUPOBAHHOW CEpHOM
KHCJIOTBI;

U3yuyeHHe XMMUYECKHX CBOMCTB pa30aBleHHON CEpHOM KUCIIOTHI,

MIPOBE/IEHNE KAaYeCTBEHHBIX peakUMi Ha cynbhua-, cylb(UT- U Cyab(paT-HOHBI U HAOIIOJCHHE
MIPU3HAKOB UX MTPOTEKAHNUS;

O3HaKOMJIEHHE ¢ PU3NYECKUMU CBOICTBaAMH a30Ta, pocdopa u X coeTuHEeHH, 00pa3iaMu a30THBIX
1 hocPOpHBIX YIOOpEHUI;

NoJly4eHue, cooupaHue, paclo3HaBaHUE U U3ydeHHE CBOMCTB aMMMaKa, U3ydyeHHe CBOMCTB cojel
aMMOHUS;

MIPOBEJICHNE KAYECTBEHHBIX PEAKIUl HAa HMOH aMMOHHUS, HUTPHUT-, HUTpAT- U Qocdar-uoHbl U
W3Y4YECHHE IPU3HAKOB X IPOTEKAHUS;

U3yueHHe B3aUMOJACHCTBUS KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C ME/IbI0, CBOMCTB (ochopHOM
KHCJIOTEI B €€ COJICH;

O3HAaKOMJIEHHE C MOJENSMU KPUCTAJUIMUECKUX pEelIeToOK anmasza, rpagura u ¢ymnepeHa, c
MPOIIECCOM aJCOPOIIMH PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MIPOTHBOra3a;

NoJIy4eHue, cooupaHue, pacro3HaBaHHe U U3y4eHHUE CBOMCTB YTJIEKUCIIOTO rasa;

MIPOBEJIEHUE KAUYEeCTBEHHBIX pEaKIMi Ha KapOOHAT- U CUJIMKAT-UOHBI U U3YYEHHE NMPU3HAKOB HX
MIPOTEKAHUS;

M3yueHHe B3aMMHBIX MPEBPAICHNN KapOOHATOB U THAPOKAPOOHATOB;

O3HaKOMJIEHHE C 00pa3laMu MPUPOAHBIX KapOOHATOB M CHJIMKATOB, C MPOAYKIMEH CHIMKATHOU
MIPOMBINIJIEHHOCTH;

pellIeHre SKCIEPUMEHTaIbHBIX 33/1a4 0 TeMe «BakHeile HeMeTallIbl U X COeTUHEHUS».

Metanibl M UX COeIMHEHHS

OO6mme cpoiictBa MetayisioB. OOmias XapakTepUCTHKa XMMHUYECKHX 3J€MEHTOB — METAJJIOB Ha
OCHOBaHMM HMX mosiokeHus: B [lepronnueckoit cucreme xumuueckux anemeHToB [[. . MenaeneeBa u
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cTpoeHus atomoB. Metaiibl A- u b-rpynn. CTpoeHre mpoCThIX BEHIECTB — METAIIOB. MeTajuinueckas
CBS3b M METAUIMUECKas KpHCTAUIMYECKass pemerka (MpUMHUTHUBHAs KyOudeckas, OOBEMHO-
LIEHTPUPOBaHHAA KyOuueckas, IpaHeLeHTpUpPOBaHHAS KyOuveckas, reKcaroHajbHas
IUIOTHOYNAKOBaHHAs). 3aBUCHUMOCTh (PU3WYECKUX CBOICTB METalIOB OT CTPOCHMSI KPHUCTAJIIOB.
DNEeKTPOXUMHUYECKUN Psii HanpspDKeHUH MeTauioB. OOImmMe XWMHUYECKHe CBOWCTBa MetaiioB. OOmue
CTIOCOOBI TOJTYYEHHUSI METAIOB, METAJUTYpIrus. DJIEKTPOJIN3 PACIVIaBOB U PACTBOPOB COJIEH KaK OJWH W3
COcO0O0B TONy4YeHUs MeTayuioB. [oHATHE O KOPPO3WU METAJJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YYT'YH, JIOPATIOMUHUN, OpoH3a). [I[puMeHeHe MeTauioB U CIUIaBOB B OBITY U
MIPOMBIILLIIIEHHOCTH.

Memannwt A-cpynn

[[lenoyHble MeTauIbl: MOJIOKEHHE B Ilepuogumyeckoil cucremMe XMMHYECKHUX 3jieMeHToB J[. .
MenpeneeBa, CTpOCHHE WX aTOMOB, HaXOXkJeHUe B mpupoje. dusnueckne U XMMHUYECKHE CBOMCTBA (Ha
puMepe HATpus U Kanus), nonydeHue. OKCUAbl U TUAPOKCUIBI HATPUS U Kanus. [IpuMeneHue menoyHbIx
METaJUIOB U UX COCIMHEHMN. brosornueckas poib HaTpUs U KaJIHsL.

[[leoyHO3EMENBHBIE METAUIbl MArHUM W KajdblMil: ToynokeHwe B Ilepumoanueckor cucreme
xumuyeckux 3iemeHToB JI. 1. MenaeneeBa, CTpoOeHHE UX aTOMOB, HaXOxAeHUe B npuponae. Gusnueckue
U XMMHYECKHE CBOMCTBAa MarHus W Kaiublius. BaxHeiline coequHEHUs Kaiablusi U MarHus (OKCHJ,
TUAPOKCH]I, COJIM), CBOMCTBA, MpuMeHeHue. JKecTKoCcTh BOJbI U CIOCOOBI ee ycTrpaHeHus. Kpyrosopor
KaJIbLUsl B IPUPO/IE.

Amomunuil: nonoxenue B Ilepuoanueckoit cucreme xumudeckux 3neMeHToB [1. 1. Menneneesa,
CTpOCHHE aTOMa, HaX0X/IeHue B pupoje. Dusndeckre 1 XUMUYECKHE CBONCTBA alFOMUHUS. AMGbOTEpHBIE
CBOIMCTBA OKCHJA U THAPOKCUAA aTtoMUuHUs. [IpuMeHeHe aatoMUHus U €ro CIIJIaBOB.

Memannwt b-cpynn

OO01mas xapakTepucTrKa MeTaioB b-rpymnm (moOouHbIX mOArpymN): monoxeHue B [lepuoanueckoit
cucreMe XuMu4eckux 3nemMenToB [[. V1. MenneneeBa, 0coOEHHOCTH CTPOEHUS aTOMOB. SIBJIeHUE «IIpOBaJIay
AJIEKTpPOHA Ha IMpHUMEpEe CTPOEHHUs aTOMOB Xpoma, Menu, cepeOpa. BaneHTHble cocTosiHusS aTOMOB d-
AJIEMEHTOB, CTENEHU OKHCIEHHUS aTOMOB B COEIMHEHHUSX. 3aBUCUMOCTb KHCIOTHO-OCHOBHBIX CBOMCTB
OKCHJIOB U TUAPOKCUOB METAJUIOB OT 3HAYEHUS CTENIEHU OKHMCIIEHUS JJIEMEHTA B COEJMHEHNH (Ha IpUMeEpe
coequHeHmi xpoMma). [lepBoHauanbHbIE MPEACTABICHUS O KOMITJIEKCHBIX COSTUHEHUSX.

Menp u cepebpo: CTpOEHHME aTOMOB, CTENEHH OKHciaeHus. OOume KpaTkue MNpeiCTaBICHUS O
(u3NYECKUX U XMMUYECKUX CBOMCTBAX MPOCTHIX BEUIECTB (B3aUMOIEHCTBUE C KUCIOTAMU-OKHUCIUTENSAMN),
00 MX OKcHJaX, TUIPOKCHUIAX U COJIIX, UX MpHUMEHeHuUu. [IpeacraBneHus 00 aMMHUAYHBIX KOMILIEKCAX
cepebOpa u menu. KauecTBeHHbIe peakiuy Ha KaTHOHBI Meau (2+) u cepebpa.

[{uHk: cTpoeHue aToMa, CTENIEHb OKUCIIEHUS. XapaKTepuCcTUKa (PU3NMUECKUX U XUMHUYECKUX CBOMCTB,
pUMeHeHne, aMmpoTepHbIe CBOMCTBA OKCUIA U THApoKcuaa. KauecTBeHHbIE peakliMi Ha KaTHOHBI IUHKA.

XKenezo: crpoeHue aroma, creneHu okucieHusa. Haxoxxnenwe B npupozae. Pusnueckue u
XMMHUYECKHE CBOICTBA JKene3a, IpuMeHeHne. buonornueckas posis sxene3a. OKCUAbI, THAPOKCUIBI U COH
xenesa (II) u xxenesa (I1I), ux cocras, cBoiicTBa 1 nonydenue. KauecTBeHHbIE peakIK Ha KATHOHBI JKene3a
(2+) u xenesza (3+). UyryH u cranp — crjaBsl xene3a. [Ipon3BocTBO yyryHa U CTalid. DKOJIOTHYECKHE
MpOOJIeMBI, CBSI3aHHBIC C METAJUTYPTUYECKUMU TPOU3BOACTBAMH.

OKCIIEpUMEHTAIBHOE U3yUEHHUE BELLIECTB U SIBICHUMN:

03HaKOMJIEHHE C 00pa3llaMyi METAJJIOB U CIIJIaBOB, UX (PU3NYECKUMU CBOWCTBAMU;

MOJEJIIMPOBAHNE METAJUIMYECKON KPUCTAININYECKON PEIIETKH;

U3Y4YEHHE B3aMMOJEHUCTBUS METAJIOB C BOJOW, C PacTBOPAMU COJEM M KHUCIOT, UCCIEJOBaHHE
MIPOLIECCOB 3JIEKTPOIIN3a pacTBOpoB Xxiopuaa meau (1) u noxuaa kamusi, KOPpO3UU METAIUIOB,;
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M3y4eHre 0coOeHHOCTEN B3aMOJICHCTBHS OKCHIOB KaJIbLIMs U HATPUSI C BOJOM, UX THUIPOKCUJIOB —
¢ okcuaoMm yriepoaa (IV) u kucnoramu;

M3yueHHe CBOMCTB KapOOHATOB U TMAPOKAPOOHATOB KaJbIIHS, )KECTKOW BOJIBI,

M3y4YEHUE MPOLIECCOB MOITYUYEHUS THAPOKCHIIOB KeJe3a, UX XUMUYECKUX CBOMCTB;

M3Yy4YEeHHE MTPU3HAKOB MIPOTEKAHUs KAUECTBEHHBIX PEaKIIUii Ha MOHBI (MarHus, KalblHsl, aJlOMUHUS,
LIMHKA, XKeme3a (2+) u xenesza (3+), meau (2+);

HaOJI0ICHNE U ONMCAHNE OKPAIIMBAHUS TUIAMEHH MOHAMU HATPUs, KW M KaJIbIIHS,

uccienoBaHre aM(OTEpHBIX CBOWCTB THAPOKCUAA amoMuHus, ruapokcuga xpoma (III) u
TUAPOKCH/IA INHKA;

peLIeHrE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BajkHelIne MeTasulbl ¥ UX COCUHEHUSD).

XumMus ¥ OKpy:Kaomas cpeaa

BemectBa u Marepuaisl B TOBCEJHEBHOM )KM3HU YelioBeKa. BakHeillne BelecTsa U MaTepualsbl,
o0nactu ux npuMeHeHus. besonacHoe MCOIb30BaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas
IIOMOILb IPY XMMUYECKUX OKOT'aX U OTPABIICHHUSIX.

HoBbie maTepuanbl 1 TEXHOJOTUU. [[pUHLIMIIBI «3EIEHON XUMUW.

OCHOBBI HKOJIOTMYECKON I'PAMOTHOCTH. XUMHUS U 3/10POBbE. 3HAYEHUE H3YYAEMbIX XUMHUYECKUX
AJIEMEHTOB U UX COCUHEHHM 11 G yHKIIMOHUPOBAaHUS Opranu3ma dyenoneka. [lonstue o 310poBom obpaze
KU3HMU.

XUMUYECKOE 3arpsA3HEHUE OKpYXarollel cpelabl. ODKOJOTMYEeCKHE MpOoOJIEMbl, CBS3aHHBIE C
COCIMHEHMSIMU YTIEepoJa, a30Ta, cepbl, Tsxkenbix MeramuioB. [lonsrue o [1/IK. Ponp xumMuu B pemenun
HKOJIOTHUECKUX MPOOIEM.

DKCIEpUMEHTAIbHOE W3Y4YEHHME BELIECTB U SIBJICHMM: O3HAKOMIJIEHHE C 00pasliaMy MaTepuajioB
(crexiio, cIUIaBbl METAJJIOB, IMOJIMMEPHBIE MaTepUalbl), ONPEIEIIEHUE KUCIOTHOCTU HPHUPOJIHBIX BOI,
MO/IJIMPOBaHMeE IMpolecca 00pa30BaHuUs KUCIOTHOTO A0XK/Is, U3yUEHHE ero BO3ACHCTBUS Ha MaTepHalIbl.

IToBTOpeHune u 00001IeHHe 3HAHUIT OCHOBHBIX pa3JejioB KypcoB 8—9 kiaccos

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMMUYECKUX 3JIEMEHTOB B CBETE IPEACTABICHHI
O CTPOEHHUS aToMa. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKUX AJIEMEHTOB U UX COCTUHEHUH B
Iepuoaax u rpymnmnax.

CrpoeHue BemiecTBa B TBEPIOM, KHMJIKOM U ra3000pa3HOM COCTOSHUHM. BUIbI XUMUYECKOH CBSI3H.
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAUINYECKON PEIIETKH U BUAA XUMUYECKON CBS3H.

Knaccupukanusa XuMHUYECKMX peakluil 1o pa3iInyHbIM npu3HakaMm. IIpornosupoBanue
BO3MO>XHOCTH ITPOTEKAHUSI XMMUUYECKUX MTPEBPALLEHUH B PA3JINUHBIX YCIOBUSAX HA OCHOBE IIPEICTaBICHUN
XUMHUYECKON KMHETUKU U TEPMOJUHAMUKH.

XHAMHMUYECKHE peakuuu B pactBopax. ['maponu3 cosei. Peakunm OKHMCIIEHHSI-BOCCTAHOBIICHHS.
DIIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBAaHUM H COJE B CBETE€ MPEICTaBICHUA 00 DJICKTPOIUTHUYECKOM
JUCCOLIMALUU U OKUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLIUAX.

Meostcnpeomemnuwie ceasu

Peanu3arnus MeXIpeaMETHBIX CBA3EH NMPU U3YYEHUMH XMMHHM B 9 Kiacce OCYIIECTBISIETCA 4Yepes
UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK W MOHATHHA, NMPUHATHIX B OTJEIbHBIX
€CTECTBEHHBIX HAYKaX.

OO01Iue ecTecTBEHHO-HAYYHbIE MOHATHUS: SBJIEHUE (IIPOLECcC), HAyyHBIH (aKT, rUIoTe3a, TeopHs,
3aKOH, aHAJIMU3, CUHTE3, KiIaccu(uKanus, NepuoAnYHOCTb, HAOIIOIeHIE, SKCIIEPUMEHT, MOJIETUPOBAHUE,
U3MEPEHUE, MOJENb, TEXHOJIOTUS, MATCPUAIIBIL.

du3snKa: BEIecTBO, TeJ0, (PU3NYecKre BEINYUHBI, €TUHHIIBI H3MEPEHUs, Macca, 00BEM, KOTMYECTBO
TEIJIOThI, AaTOMBI U MOJIEKYJIbI, arPETaTHBIE COCTOSIHUE BEIIECTBA, CTPOEHUE Ta30B, KUIKOCTEH U TBEPABIX
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(KpHCTAJUTMYECKUX) TeJ, KPUCTAUITMYECKasi PelIeTKa, JJIEKTPOH, SAPO aToMa, MPOTOH, HEHTPOH, WOH,
HYKJTUJI, U30TOIBI, KBAaHTHI, PAAHOaKTUBHOCTb, ajlb(a-, 0eTa- 1 raMMa-u3ay4eHue, SJeKTPUIECKUN 3apsi,
MPOBOHUKH, OJTYIPOBOJIHUKY, AUAICKTPUKHU, COTHEUHBIH CIIEKTP, Pa3IoKeHHe OEJI0ro CBETa B CIICKTP.

Buonorus: skocucrema, Ouocdepa, ¢oTrocuHTe3, Mpolecchl OOMEHa BELIECTB, MHHEpPAIbHbIC
yI0OpEHUsI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTBI, TNTATEIIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpPANbl, TOPHbIE MOPOIBI, IOJIE3HBIE HCKOMAEMbIE,
TOILUIUBO, BOJHBIE PECYPCHI, TIaHeTa 3eMII.

TexHOJOrUs: CTPOHUTEIbHBIE TEXHOJIOTHH, CEIbCKOXO3SICTBCHHBIC TEXHOJOTUH, TEXHOJOIHU

BHGKTpOHHOﬁ MPOMBIIIJICHHOCTH, HAHOTCXHOJIOT'UHU.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHWSA ITPOI'PAMMBLI 110 XHMMHHU HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUSA (YTJIYBJIEHHBIN YPOBEHb)

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE PE3yJbTAThl OCBOCHMS IPOTrPaMMbl OCHOBHOI'O OOLIEro oOpa3oBaHUs JTOCTUIAIOTCS B
XoZe OOydeHHs] XUMHMM B E€AMHCTBE Y4e€OHOM M BOCHHMTATEIBHOW JESITEIbHOCTH 00pa30BaTEsIbHON
OpraHM3alii B COOTBETCTBUM C TPAJULUOHHBIMU POCCUHCKUMHU COLMOKYJIBTYPHBIMU M JYXOBHO-
HPaBCTBEHHBIMH [IEHHOCTSIMU, IPUHATHIMH B 00IIECTBE IPAaBUIIAMU U HOPMaMH ITOBEICHUS U CIOCOOCTBYIOT
IIpoIieccaM CaMOIO3HAHUs, CAMOPA3BUTHS U COLMATTU3ALUMH 00yUYarOIIUXCsl.

JINYHOCTHBIE PE3YNIbTaThl OTPAKAOT TI'OTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS CHUCTEMOI
MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUN U PACUIMPEHUE ONBITA JIEATEIBHOCTH HA €€ OCHOBE, B TOM YHCIIE B
4acTu:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

IIPOSIBJICHUE LIEHHOCTHOI'O OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HAay4YHOMY H
HUCTOPUYECKOMY HACJIEUI0, IIOHMMaHHE 3HAYEHHUS XHUMHUYECKOM HayKM M TEXHOJIOTUH B >KU3HU
COBPEMEHHOI0 00I11eCTBa, B pa3BUTHH SKOHOMHUKHU Poccuu U cBOero pernoxa;

2) rpaskIaAHCKOT0 BOCTIUTAHUSA:

IIPEJICTABICHUE O COLMAIBHBIX HOPMax M INPaBUIAX MEXINYHOCTHBIX OTHOIIEHHUN B KOJUIEKTUBE,
IIPOSIBJIEHNE KOMMYHUKATUBHOM KYJbTYphl B pa3HOOOPa3HON COBMECTHOMH J1€ATEIbHOCTH;

CTpeMJICHHE K B3aUMOIIOHMMAHHIO W B3aUMOIIOMOIIM B Ipolecce Y4eOHOW © BHEy4eOHOU
JESITEIIbHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEACHUE U IIOCTYNKU CBOMX TOBAPUUIEH C NO3ULMU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YYETOM OCO3HAHMUSI ITOCIIECTBUI MOCTYIIKOB;

3) popMupOBaAHMA IEHHOCTH HAYYHOI'O O3HAHMSA:

MHUPOBO33PEHUYECKUE TPEACTABIEHUS O BEIIECTBE M XMMHUYECKOM pEakluu, COOTBETCTBYIOLIME
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U HEOOXOAMMBIE Ui MOHUMAHMSI CYIIHOCTH HAY4YHOM KapTHHBI
MUDa;

OCO3HaHHE LIEHHOCTH HAY4YHOT'O [TO3HAHUS JUISl Pa3BUTHSI KaX10T0 YEI0BEKA U IPOU3BOIUTENbHBIX CHUIT
00111eCTBa B LIEJIOM, POJIM U MECTa HAyKU «XHMHUSD» B CUCTEME HAYUHBIX MTPEICTABICHUN O 3aKOHOMEPHOCTSIX
Pa3BUTHA IPUPOJIBI, B3aUMOCBSI35X YEJIOBEKA C IPUPOAHON U TEXHOJIOTUYECKON CPELIOH;

[I03HABaTeNIbHAsE MOTUBALUS U HHTEPEC K 00yUEHHUI0, TOTOBHOCTh U CIIOCOOHOCTh K CaMOPa3BUTHIO U
caM000pa30BaHUIO, K UCCIIEOBATEIbCKOM JEATENIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAlpaBJIEHUS U YPOBHS
JanbHeHero ooyueHus;

4) BoCIUTAHUS KYJbTYPbI 310POBbS:

OCO3HAaHHE IIEHHOCTH >XM3HH, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/J0pPOBbIO, YCTaHOBKa Ha
3/I0pOBBIM 00pa3 MU3HU, OCO3HAHUE IOCIEICTBUN W HENPHUSATHE BPEIHBIX MPUBBIUEK (YHOTpeOIeHUS
aJIKOT0JIs, HAPKOTUKOB, KYPEHHUs1), HEOOXOIUMOCTH COOIIOZICHUS MTPaBUII OE30MIaCHOCTH MPH OOPAIICHUH C
XMMUYECKMMH BEIIECTBAMM B yYEOHBIX M KHU3HEHHBIX CUTYalLlUsX;

5) TpyaoBoro BocnuTaHus:

(hopMHpOBaHHE IEHHOCTHOTO OTHOIIEHUS K TPY/I0BOH JeATEIbHOCTH KaK €CTECTBEHHOW OTPEOHOCTH
YeJIOBEKA U K MCCIIEeI0BATEIbCKOMN IEATEIbHOCTH KaK BBICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEepeca K MmpodeccusiM, CBSI3aHHBIM C XMMHUEH, B TOM 4ucie K IpodeccusM HayqyHOH
cdepbl, 0CO3HaAHNE BO3MOXHOCTU caMOpealin3alluy B 3Tol cdepe;

6) 7K0JI0rMYeCKOr0 BOCIIMTAHMS:

OCO3HaHME HEOOXOJMMOCTH OTHOLICHHS K MPHUPOJE KaK MUCTOUYHUKY JKU3HM Ha 3emiie, OCHOBE ee
CYLIECTBOBAHMS;
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TTOBBIIICHUE YPOBHS AKOJOTUUYECKOW KYJIbTYphI: MPUOOPETEHHE OMbITa TUIAHUPOBAHMS TIOCTYIIKOB U
OIICHKM WX BO3MOJKHBIX IOCIICJCTBUI I OKPYXKAIOMIEH Cpellbl; OCO3HAHME TII00AIILHOTO XapakTepa
AKOJIOTHYECKUX TPOOJIeM W MyTed HMX PEIIeHUs; CIIOCOOHOCTh MPUMEHSITHh 3HAHUS, IOJIy4aeMble IMPHU
W3YyYCHUU XUMUH, JIJIS1 PEIICHUS 3a]1a4, CBSI3aHHBIX C OKPYKAIOLIEH CPe10id; aKTUBHOE HETIPUSITUE IEUCTBUI,
MPUHOCSIIMX BPEI OKpYKaloleH cpejie; OCO3HAHME CBOCH pOJIM Kak TpaKJIaHWHA W IOTpPEOUTENs B
YCJIOBHUSIX B3aWMOCBSI3M MPHUPOJHOM, TEXHOJOTMYECKOM M COLIMAIBHOM CpEll; TOTOBHOCTh K Y4YacTHIO B
MPAKTUYECKOM ESITEIBHOCTH 3KOJIOTMYECKON HAIPABIEHHOCTH.

METANPEAMETHBIE PE3YJIbTATDI

MertarnpeaMeTHbIe pe3yJIbTaThl 00Y4alOUINXCsl, OCBOMBIINX IPOTPAMMY IO XUMHUH OCHOBHOT'O OOIIIETO
o0pa3oBaHMsl, BKIIFOYAOT:

YCBOCHHE MEKIMCIUILUIMHAPHBIX  (MEXIPEIMETHBIX) TOHATHH, OTPaKAIOIIUX MaTepUaAbHOS
CIMHCTBO MHpa M TMpPOIecC MO3HaHWs (BEIICCTBO, CBOMCTBO, JHEPIHUs, SIBICHHUE, HAy4HbIH (akT,
3aKOHOMEPHOCTh, TMIIOTE3a, 3aKOH, TEOpHs, HaOJIIOJCHUE, U3MEPCHUE, MCCIICIOBAaHHE, SKCICPHUMEHT U
Ipyrue);

OBJIaJICHUE YHUBEPCATbHBIMUA YUCOHBIMH JCHCTBUAMH ([IO3HABATEIbHBIMH, KOMMYHHKATHBHBIMH,
PErYJISATUBHBIMH), B&KHBIMH [UIs TIOBBIIICHUS 3 PEKTUBHOCTH OCBOCHUSI COJICPIKaHKs yIeOHOT0 MpeaMeTa,
(bopMUpOBaHUsT KOMIICTCHIIMI, a TaKKe MPOCKTHO-UCCIICIOBATEIBCKON JEATEIIbHOCTH OOYYaroIuXcs B
Kypce XUMHUH,

CIIOCOOHOCTh MX MCIIOJIb30BATh B yUEOHOM, MO3HABATEIBHOM U COIIMATbHON MPAKTHKE.

ITo3naBaTenbHbIC YHHBEPCAJbHbIC YUeOHbIC e CTBUSA

Ba3oBble Joruyeckue aeiicTBus:

YMEHHMS UCIIOIb30BaTh MIPUEMBI JIOTMUECKOTI0 MBIIIJICHUS IPU OCBOCHUM 3HAHUI: PACKPHIBATh CMBICT
XUMHUYECKUX MOHATHUH (BBIAEIATH UX CYIIECTBEHHBbIE NMPU3HAKU, YCTAHABIMBATh B3aUMOCBA3b C JAPYTMMHU
MOHATUSIMH); AHAJIM3UPOBaTh, CPAaBHMUBATh, 0000LIaTh, BHIOMPATh OCHOBAHUS I KiIacCU(UKAUU U
CUCTEMAaTU3allMi XUMUYECKHUX BEIIECTB U XUMUYECKHUX PEAKIUi; yCTaHABIMBATh IPUYUHHO-CIIEICTBEHHBIE
CBSI3M MEX]ly OOBEKTaMHU W3YUYEHHUS; CTPOUTH JOTMUECKHUE PAaCCyKACHUs (MHIYKTUBHBIE, AETYKTUBHBIE, 110
aHAJIOTHM); TpeAsaraTh KpUTEPUU U BBISBIATH OOLIME 3aKOHOMEPHOCTH M NMPOTHUBOPEUHUS B M3Y4aeMBbIX
Ipoueccax U SIBJICHHUAX; NPOBOJUTH BBIBOABI M 3aKIIOUEHHUS; YMEHUS NPUMEHATH B MPOLECCE NMO3HAHUS
MOHATHS (IPEIMETHBIE U METANIPEAMETHBIE ), CUMBOJINYECKHE (3HAKOBBIE) MOJIENH, UCTIOIb3YEMbIE B XUMHH,
MpeoOpa3oBbIBaTh MOJEIBHBIE MPEJCTABICHUS — XUMHUYECKUI 3HaK (CHMMBOJ 3JIEMEHTA), XMMHYEcKas
¢dbopMyna U ypaBHEHHE XUMHUECKOM peakIy — IPH pellieHNH YUeOHBIX 3a/1a4; C Y4ETOM 3TUX MOJEIbHbIX
IIPEICTaBICHUN XapaKTepU30BaTh N3y4aeMble XUMHUUECKHE BELIECTBA U XUMUYECKHE PEAKIIUH.

ba3zoBble ucciienoBare/ibckue AeCTBUA (MEeTOIbI HAYYHOT0 IO3HAHMS BelEeCTB M SIBJICHUI):

YMEHHSI TPUMEHSATh METOAbl HAYYHOTO IIO3HAHMSI BELIECTB M SBJIEHUI Ha HMIHMPUYECKOM U
TEOPETUYECKOM YPOBHSX B YUeOHOI 1M03HABaTEIbHON M MIPOEKTHO-UCCIIEI0BATEIbCKON AEATEIbHOCTH;

YMEHHSI HUCIOJb30BaTh IIOCTaBJICHHBIE BOIPOCHI B KayeCTBE WHCTPYMEHTa IIO3HAHUSA H
CaMOCTOSITENIbHO CTaBUThH BOIIPOCHI; aHAIM3UPOBATh (PaKThl, BBIABIATE M (HOPMYIHpPOBATH MPOOIEMY,
OTIpeeNATh LIeTb U 33/a4d, COOTBETCTBYIOIIME PEHICHHIO MPOOJIEMBI; MpeiiiaraTh OMHUCATEIbHYIO HIIN
OOBSICHUTENIbHYIO TUIIOTE3Y U OCYLIECTBIATH €€ MPOBEPKY; YMEHHs IPOBOIUTH U3MEPEHUST HEOOXOAUMBIX
NapaMeTpPOB, BBIUMCIECHUS, MOAEIUPOBAHNUE, HAOIIOIEHHUS U SKCIEPUMEHTHI (peajbHble M MBICICHHBIE),
CaMOCTOSITENIbHO MPOTHO3UPOBATh PE3YJbTaThl, POPMYIUPOBATH O0OOIIEHHS U BBIBOABI IO pe3ysibTaTaM
IIPOBEJICHHOTO OMBITA, KCCIIEI0OBAHUS, COCTABIISITh OTUYET O MPOJIETaHHOMN paboTe;

Paborta ¢ undopmanmeii:
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YMEHHS OPHEHTHPOBATHCS B PA3IMYHBIX HCTOUYHHKAX WH(POPMAINH (HAyIHO-TIOMy ISIpHAs TUTEpaTypa
XUMHYECKOTO COJIep>KaHUsI, CIIPaBOYHBIE 1OCOOUs, pecypchl HTepHeTa); aHaIM3upoBaTh HH(POPMAIIIO U
KPUTHYECKH OLEHHBATh €€ JOCTOBEPHOCTh WU HENPOTHBOPEYMBOCTb, OTOMpATh W WHTEPHPETHPOBATH
UHPOPMAIHIO, 3HAYMMYIO JUIS pEIICHHs Y4eOHOH 3ajaud; yMEHHS HPUMEHSATh pa3lIMuHbIe METOABI U
(bopMyIHpPOBATH 3aMpPOCHl MIPH MOUCKE U 0TOOpe MH(POpMaMU, HEOOXOJUMOMN ISl BBIIOJIHEHUS YIEOHBIX
3aJ1a4; UCIOIB30BaTh HH)OPMAIIMOHHO KOMMYHUKATUBHBIE TEXHOJIOTUH U PA3IMYHbIEC TTOUCKOBBIE CHCTEMBIL;
CaMOCTOSITENIHO BBIOMPATh ONTUMANbHYIO (opMy mpeacTaBieHuss uHpopManuu (cxemsbl, Tpadukw,
JAMarpaMMBbl, TaOJUIBI, PUCYHKH U JIpyrue (Gopmbl); YMEHHUS HCIOJIH30BaTh HAYYHBIH S3bIK B KaYeCTBE
cpencTBa pabOTBl C XUMHYECKOW WHGOpManuel; NPUMEHSITh MEKIpeAMETHbIe (pu3nyeckue W
MaTeMaTHYeCKnue) 3HAKW U CHUMBOJIBL, (opMyiibl, aOOpeBHATypbl, HOMEHKIJIATypy, HCIOJb30BATh U
peoOpa3oBHIBaTh 3HAKOBO-CUMBOJIMUECKUE CPENICTBA HATIITHOCTH.

KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

1) ymenus obmenns (MMCbMEHHON M YCTHOM KOMMYHHUKAIIH):

MPEJCTABIATh MOJMyYCHHBIE PE3YJIbTaThl MO3HABATEIILHOW JEATEIEHOCTH B YCTHBIX M IHCHMEHHBIX
TEKCTax; IyOJMYHO BBICTYNATh C Mpe3eHTAalUel pe3ysbTaTOB BBIMOJIHEHUS XMMHYECKOI'O 3KCIIEPUMEHTa
(uccnenoBaTesbCKOM 1ab0opaTOpHOM MM MPAKTUYECKOH paboThl, yueOHOro MpoeKTa); B XOJA€ Juanora u
(WM) TUCKYCCHM 3a/1aBaTh BOIIPOCHI IO OOCYXTaeMOM TeMe M BBICKA3bIBaTh HjeH, (POPMYIUPOBATH CBOU
MPEUIOKEHUS] OTHOCUTEIHHO BBIMTOTHEHUS PEITIOKEHHOHN 3a/1a4H.

2) yMeHHs y4eOHOT0 COTPYAHUYECTBA (TPYNIOBasi KOMMYHUKALIKSA):

y4acTBOBaTh B TIPYNIOBBIX (popMax pabOThl: IUIAHUPOBATH OPraHU3allMI0 COBMECTHOH paloThl,
OTIPEJIENIATH CBOIO POJIb, PACTIPEACIATD 33/1a4 MEKIY WICHAMH TPYIIIbI;, BBITOIHATH CBOIO YaCTh PaOOTHI,
KOOPJAMHUPOBATH CBOU JICHCTBUS C IEHCTBUAMU JIPYTUX YWICHOB KOMaH/IbI, ONPEEIISATh KPUTEPHH 110 OIICHKE
KayecTBa BHINIOJIHEHHOW paboThl; pemaTh BO3HUKAOLIME Mpo0IeMbl Ha OCHOBE ydeTa OOIIMX WHTEPECOB U
COIJIACOBAHUS MO3UIIMH, yUaCTBOBATh B 00CYKACHUH, OOMEHE MHEHHUSMHU, «MO3TOBOM IITYpME» U APYTHX
(dhopmax B3auMOICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

BIIQJICHUE YHHUBEpPCATbHBIMU yYEOHBIMH DETYISATUBHBIMH JEHCTBUSMHU BKIIOUAET pa3BUTHE
CaMOOpPraHU3allluH, CAMOKOHTPOJISA, CAMOKOPPEKIUH, B TOM YUCIIE:

YMEHHUS peliaTh yueOHbIe U UCCIIeI0BAaTEIbCKHIE 3a/Ja4H: CAMOCTOSITENIbHO BEIOMPATh CIIOCOO pellieHus
y4ueOHOM 3a/1a4uu (CpaBHUBATh HECKOJIPKO BAPUAHTOB PEIICHMS, BRIOUPATh HAanOO0JIee MOIXOSAIINN C YIETOM
CaMOCTOSITENTFHO BBIIETIEHHBIX KPUTEPHUEB), TUIAHUPOBATH CBOIO pabOTy NpH pEIICHUH Y4eOHOW WU
MCCIIeIOBATENBCKOM 3a7]a4; Ha OCHOBE MOJTYYEHHBIX PE3yIbTaToOB (JOPMYITUPOBATH 0000IIEHHUS U BBIBODI,
MPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE TMPOIECCOB; AHAIM3UPOBATH PE3YIbTAThl: COOTHOCHUTH CBOH
JEUCTBUS C TUTAHUPYEMBIMHU PE3YJIbTaTaMH, OCYIIIECTBIIATH CAMOKOHTPOJIH JACSITEIIBHOCTH; KOPPEKTHPOBATH
CBOIO JIEATEILHOCTh HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3yibTaThl OCBOCHHS MPOTpaMMBbl MO XMMHUU OCHOBHOIO 00Iero oOpa3oBaHHs Ha
yrayOJIeHHOM YPOBHE HMEIOT OOIIee CoJep)KaTelbHOE SAPO € MPEIMETHBIMU pe3yibTaTaMu 0a30BOrO
YPOBHS, COTJIACOBAHBI MEX/1y 0001, YTO MO3BOJISIET PEATU30BLIBATh YIITYOJIEHHOE U3yYeHHE KaK B paMKax
OTJENbHBIX KJIACCOB, TaK U B paMKaX peaju3allii UHIUBHyaIbHBIX 00pa30BaTeIbHbBIX TPAEKTOPHUI, B TOM
YlCclie MCMOJIb3ysl CEeTEeBOE B3auMoJelcTBUME opraHu3zauuu. [lo 3aBepiieHHH peanu3aluu MporpamMMbl
yriIyOJI€HHOTO YpOBHsSI OOy4aroIMecss CMOryT JeTajllbHee OCBOMTh MaTepHall, OBJIAJAETh PACIIUPEHHBIM
KpPYroM MOHSTHH U METOJIOB, pelaTh 3aa4u 0oJiee BBICOKOTO YPOBHS CIIOKHOCTH.
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[IpenMeTHble pe3ynabTaThl BKIIOYAIOT: OCBOCHHE OOYYAIOIIMMUCS HAy4yHBIX 3HAHUNA, YMEHUH U
CTOCO00B JIEHCTBUH, cCienn(UIECKUX IS IPEeAMETHON 001acTi «XUMUS»; OCHOBBI HAYYHOT'O MBIIIUICHUS;
BU/JIBI AE€SITEILHOCTH T10 TIOJyYEHUIO HOBOT'O 3HaHUs, €0 MHTEPIPETALIMH, IPEOOPA30BAHNIO U IPUMEHEHUIO
B PA3IMYHBIX Y4YEOHBIX M PEAIbHBIX XU3HEHHBIX YCJIOBUAX; OOECHEYMBAIOT BO3MOXKHOCTH YCIEHIHOTO
oOyueHus Ha CIeAYIOLIEM YPOBHE 00pa30oBaHUsI.

K xonmy obyuenus ¢ 8 knacce y obyqaromierocss OynyT cOpMHUPOBAHBI CIEIYIONINE MPEAMETHBIE
pe3yabTaThl U3YYEHHUs] XUMHUM Ha YTI1yOJIEHHBIM YPOBHE:!

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHATHM: aTOM, MOJIEKyJa, XMMUYECKMHA 3JIEMEHT,
METaJlJl, HEMeTalll, aJUIOTPONMs, IPOCTOE BEIIECTBO, CIIOXHOE BEIIECTBO, CMECh (OJHOPOAHAs U
HEOJIHOPO/IHAs), BAJIGHTHOCTb, OTHOCUTEJIbHASI aTOMHAsl U MOJIEKYJIsipHas Macca, KOJIMYECTBO BEILECTBA,
MOJIb, MOJISIPDHash Macca, MaccoBas J0JI1 XHMHYECKOro 3JIEMEHTa B COEIMHEHHH, MOJIAPHBIA OOBEM,
OTHOCHUTEJIbHAS IUIOTHOCTh Ta30B, OKCHUJ, KUCJIOTAa, OCHOBaHHE, COJIb, aM(pOTEPHbIM OKcul, aM(oTepHbIi
THIIPOKCUJI, XUMUYECKasl PeaKius, KiacCu(hUKaus peakuii: peakiiuy COeTMHEHHS, PEaKIIUN PA3IIOKECHHS,
peaKIy 3aMeIIeHus], peakiui OOMEHa, 9K30- M SHIOTEPMHUECKUE PEAKINU; TEeTIIOBOH 3 (eKT peakium,
AP0 aTOMa, 3JIEKTPOHHBIH CI0M aToMa, aTOMHast OpOUTalb, PaUyC aTOMa, XMMUYECKas CBA3b, MOJISIpHAs U
HENoJIsIpHasi KOBAJICHTHAs CBsI3b, MOHHAS CBSA3b, HOH, KATMOH, aHUOH, PAacTBOpP, MAaccoBas J0JsI BELECTBA
(mpolleHTHasT KOHLIEHTpallMsg) B pacTBOpE, MOJISIpHas KOHIIEHTpalusl BELIeCTBA B  PAcTBOPE;
ANEKTPOOTPHULIATENILHOCTh, CTENEHb OKHUCJIEHUS, OKUCIUTEIM U BOCCTAHOBUTEIM, OKHCIEHUE U
BOCCTAaHOBJICHHE, OKUCIIUTEIbHO-BOCCTAHOBUTEbHbIE PEAKIIMU, METOJL JIEKTPOHHOI0 OanaHca;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKHUX IOHATHM M NPUMEHATh 3T MOHATUS NPU
OIMCaHWH BEIIECTB U UX MPEBpAILECHHI;

UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJHUKY JJI COCTaBI€HHUs (OpPMYJ BELIECTB U YpPaBHEHHM
XUMHUYECKHUX peaKIuii;

OIpeNIeNIATh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEAMHEHMSX, CTENEHb OKHCICHMS
AJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, MPUHAAJICKHOCTh BEILECTB K OINpPENEICHHOMY KJIACCy COEIMHEHUI
o opMyam, BUABI XUMHUYECKOH CBS3H (KOBAJICHTHOW M MIOHHOW) B HEOPTaHUYECKUX COCTUHECHUSX;

PacKpbIBaTh CMBICI 3aKOHOB COXpPaHEHHUS] MacChl BEILECTB, MOCTOSIHCTBA cocTaBa, lleproanueckoro
3akoHa JI. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISIPHOM TEOpHH, 3aKOHAa ABOraJpo M €ro CJIEICTBHH,
NPEJCTaBICHUNA O HAy4YHBIX METOAAX IO3HaHMSA, B TOM YHCJIE SKCHEPUMEHTAJbHBIX U TEOPETHUYECKUX
METOJIaX UCCIIEI0BAaHUS BEIIECTB U U3YUCHUS XUMHUUECKUX PEaKIIHii;

J€MOHCTPUPOBATh IOHUMAaHHUE MEPUOINYECKON 3aBUCIMOCTH CBOMCTB XUMUYECKHUX JIEMEHTOB OT UX
nosioxkeHus B [leproauueckoii cucreme:

ONUCBHIBaTh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuonnyeckoit cUCTeMBl XUMHUYECKUX
AJIEMEHTOB: pa3jnyaTh MOHATHUS «riiaBHas noarpynna (A-rpymmna)» u «moboyHas noarpynna (b-rpymma)y,
«MaJjble IEPUOABI» U «OO0JbIINE TIEPUOIBLY;

COOTHOCHUTh 0003HaueHUsI, KOTopble uMmeroTcs B Tabmuue «llepuoanyeckas cucreMa XUMHUYECKUX
anemeHTtoB JI. M. MenneneeBa», ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB XHMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsi sSApa, 0011ee YUCIIO 3JIEKTPOHOB U paclpeieseHUe UX 110 3JIEKTPOHHBIM CII0SIM);

OOBSCHATH CBSI3b MOJIOKEHUS 35ieMeHTa B [leproauueckoil cucteMe ¢ pacipeielIeHUeM AJIEKTPOHOB
10 YHEPreTUUECKUM YPOBHSM, ITOJYPOBHIM U OPOUTAIISIM aTOMOB MEPBHIX YETHIPEX MEPHOIOB;

KJ1accu(UIMpPOBaTh XUMHUYECKUE JIEMEHThI, HEOPraHMUECKUE BEIECTBA, XUMHUECKUE Peakuu (I1o
YHCITy U COCTAaBY yYacCTBYIOIIMX B peaKIMU BEUIECTB, [0 TEIJIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCKHIBATh) (PU3NUECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEIIECTB:
KHUCJIOPO/Aa, BOAOPOJA, BOJABI, OOIIME XMMUYECKHE CBOICTBA OKCHAOB, KHUCJIOT, OCHOBAHUH U COJEH,
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TEHETUYECKYI0  CBSI3b  MEXJAYy HHUMH, T[OATBEpXkAas MpUMEepaMu  MOJEKYJISPHBIX  ypaBHEHH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

OMUCHIBATh POJIb KUCIOPOAa, BOAOPOIA U BOJBI B IPUPOIHBIX MPOIECCaX, B JKUBBIX OPraHU3MaX, UX
MPUMEHEHHE B Pa3jMYHBIX OTPAC/IAX HPOMBIIUIEHHOCTH, BO3MOXHOE HCIOJIb30BAaHUE B COBPEMEHHBIX
TEXHOJIOTHUSIX;

OOBSICHSITh W TIPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT WX COCTaBa M CTPOCHUS,
BO3MO>KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUN B PA3TUYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MacChl BELIECTB, MOJISIPHYIO MacCy CMECH,
MOJIBHYIO JIOJIF0 XUMHYECKOI'O 3JIEMEHTa B COEAMHEHHUU, MACCOBYIO JOJI0 XHMHUYECKOTO 3JEMEHTa IIO0
dbopMyIie COeTMHEHUS, HaXOUTh MPOCTEHIIYyI0 (hOpMYyITy BEmIeCTBA MO MACCOBBIM WJIM MOJBHBIM JIOJISIM
3JIEMEHTOB, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MOJIIPHYIO KOHIEHTPAIMIO BEIIECTBA B PAaCTBOPE,
MIPOBOAMTH PACUEThI [0 YPAaBHEHUSIM XUMUYECKOU PeaKIiu;

MPUMEHITh OCHOBHBIE OIEPAllMd MBICIUTENBHON NeATeNbHOCTH — aHalIM3 M CUHTE3, CpaBHEHUE,
00001IeHNe, CUCTEeMATHU3AINI0, KIACCU(PUKAINIO, BBISIBJICHUE MPUIMHHO-CICICTBEHHBIX CBSI3CH — iAo
W3y4YeHUs] CBOWCTB BEIIECTB M XHUMHYECKHUX PEAKIUH, €CTECTBEHHO-HAYYHbIE METOJbl TMO3HAHUS —
HaOIo/IeHNe, U3MEepEeHUe, MOJAEIUPOBAHUE, SKCIEPUMEHT (peallbHbI W MBICJICHHBIN) — JJI1 OCBOCHUS
y4eOHOT0 Co/Iep KaHuUS;

PacKpbIBaTh CYIIHOCTh MPOILECCOB OKUCICHUS M BOCCTAHOBJICHHS, COCTABJISITh YPABHEHHS MPOCTHIX
OKHCITUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIMI (METO0M JIEKTPOHHOTO OajlaHca);

yCTaHABIUBATh CBSI3M MEXKAY pealbHO HAOMIOJAeMBbIMU XMMHUYECKUMHU SIBJICHHUSIMH M IPOLECCaMHU,
MPOUCXOJSIIMMH B Makpo- U MHUKPOMHpPE, OOBSICHATH MPHUUYMHBI MHOTOOOpa3usi BEIIECTB, COOTHOCUTH
XUMHYCCKHUE 3HAHUS CO 3HAHUSIMH JIPYTHX YICOHBIX MMPEIMETOB,;

coOroIaTh paBmiia 0€30MacHON padoTHI B JTA0OPATOPUH IPH HCIIOTB30BAHHH XUMHYECKOH MTOCYIBI U
000pyOBaHUs, a TAK)KE MPaBHIIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBUU C HHCTPYKITUSIMU BBHITIOTHEHUS
71abOpaTOPHBIX OIMBITOB M MPAKTHUECKUX PabOT MO TMOTYyYEHHIO U COOMPAHUIO Ta3000pa3HBbIX BEIIECTB
(BomopoJia U KUCIOpO/Aa), MPUTOTOBIEHUIO PACTBOPOB C OMPENETIEHHON MacCOBOM J0Jiel pacTBOPEHHOTO
BEIIIECTBA, PEUICHUIO JKCIIEPUMEHTAJIBHBIX 3afad 1o TemMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COCTUHEHUI;

JEMOHCTPUPOBATh BJaJICHUE OCHOBAMHU XHUMHYECKOHW TPaMOTHOCTH, BKJIIOYAIOMIEH YMEHUs
0e30macHOro 00paIIeHus ¢ BEIIECTBAMU, UCIIOJIb3yeMbIMU B TTIOBCEHEBHOM JKM3HU, a TAK)KE 3HAHHUE TTPaBUIT
MOBEJICHUS B LIEJISAX COEPEKEHUS 3I0POBhS U OKPYKAIOIIEH CPEIbl.

K xonmy obyuenus ¢ 9 knacce y obydaromerocs OynyT chOpMUPOBAHBI CIEIYIOIINE MPEAMETHBIE
pe3yabTaThl U3YYEHUS] XUMHUH Ha YIIyOJIeHHBIM YPOBHE:!

PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATHI: XUMHYECKHIA DJIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHHUOH, AIIEKTPOOTPHIIATEIIFHOCTh, CTENICHb OKUCIICHHSI, XUMUYECKasl PEeakIus, TeII0BOH Y ekt
peaKIMu, MOJb, MOJISIPHBIA 00BEM, PacTBOD;

AJIEKTPOJIUTHI, HEDJEKTPOIUTHI, SJICKTPOJUTHYECKAss TUCCOLMALUS, pPEeaKIU HOHHOTO OOMeHa,
THIIPOJIA3 COJIeH, oOpaThMbie W HEOOpaTHMBIE PEaKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC DPEaKIINH,
OKHCIIUTEIh, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, DJICKTPOIIU3, aJUIOTPOIHs, aM(pOTEPHOCTb,
XUMUYECKas CBs3b (KOBAJEHTHas, HMOHHAs, METAJJIMUecKas), MEXMOJEKYIIpHblEe B3auMOJCHCTBUS
(BomopoaHasi cBsi3b, cHiIbl Ban-nep-Baanbca), KOMITJIEKCHBIE COEIMHEHMS, KPUCTAIUIMUYECKUE PEIIETKU
(mpuMuTHBHAs KyOudeckasi, 00bEMHO-IIEHTPUPOBAaHHAsA KyOudeckasi, rpaHeleHTpUpOBaHHasl KyOuueckas,
reKcaroHaJbHasl TUIOTHOYIAKOBAaHHAs), KOPPO3Us METaUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOH PpEaKIIHH,
KaTaJln3, XMMUYECKOe PABHOBECHE, DJIEMEHThl XUMHUECKOW TEPMOJANHAMHUKH KaK OJHOW U3 TEOPETHUYECKUX
ocHoB xumnuy; [1JIK;
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WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XWMHMUYECKHX MOHATHI M NMPUMEHATH 3TH NOHATUS IpU
OIMCAaHUU BELIECTB U UX MIPEBPALLECHUM;

UCIOJb30BAaTh XMMUYECKYI0 CHUMBOJHMKY [UIS COCTaBICHHS (OpPMYNI BEUIECTB U YpaBHEHHI
XUMHUYECKUX PEAKIUH;

ONPEIENATh BAJICHTHOCTh U CTEINIEHb OKUCIICHUSI XUMHUECKUX 3JIEMEHTOB B COEIMHEHUAX PAZTUYHOIO
COCTaBa, NPUHAMICKHOCTh BEIIECTB K ONpPEACNCHHOMY KJacCy COeIMHEHHH 1o (opMmyiaaMm, BUIBI
XUMHUYECKOH CBSA3U (KOBaJECHTHOM, MOHHOM, METAITMYECKOMN ) B HEOPTaHUYECKUX COCTMHEHUSIX, 3aps]l HOHA
0 XUMHUYECKOU (opMylie, XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIUHEHUH, THII
KPUCTAJUIMYECKON pelIeTKH KOHKPETHOTO BEIIECTBA;

packpsiBath cMblc Ilepuoanueckoro 3akona Jl. Y. MenneneeBa u 1eMOHCTpUPOBATh €r0 IOHUMAaHUE:!

ONMCBHIBATh W XapakTepu3oBaTh TaOmuuHyro ¢opmy Ilepuonndyeckoil CHUCTEMBI XUMHUYECKUX
AJIEMEHTOB: Pa3inyaTh MOHATHS «A-Tpynmna» u «b-rpymmnay, «manble Iepuoab» U «OO0JbIINE TEPUOIBI;

OOBSICHATH CBSI3b MOJIOKEHUS dNeMeHTa B [leproauueckoil cucTeMe ¢ pachpeielIeHUeM AJIEKTPOHOB
10 HEPreTUYECKUM YPOBHSAM, IIOJlypPOBHSAM U OpOUTAISIM aTOMOB IEPBBIX YETHIPEX MEPUOJIOB;

BBIIEJISAITH OOIINME 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB 3JIEMEHTOB M UX COEAMHEHUN (KHCIIOTHO-
OCHOBHBIX M OKHUCIHMTEIHbHO-BOCCTAHOBUTEIHHBIX CBOWCTB OKCHJIOB M THAPOKCHIOB) B MpeAesiaX MajbIxX
MIEPUO/IOB U INIABHBIX MOATPYIII C YYETOM CTPOCHHS UX aTOMOB;

pacKpbIBaTh CMBICI TEOPUU DJIEKTPOJUTHYECKOM AUCCOLMALMMU, 3aKOHA ['ecca W ero ClencTBUi,
3aKOHA JIEHCTBYIOIIMX MacC, 3aKOHOMEPHOCTEN M3MEHEHUSI CKOPOCTH XMMHUYECKON peaKluu, HalpaBIeHUs
CMEIIIEHUSI XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT Pa3IMYHbIX (PaKTOPOB;

KJIacCU(UIUPOBATh XMMHUYECKHUE SJIEMEHTHI, HEOPIraHUYECKUE BEUIECTBA, XUMUYECKUE PEAKIHH (110
YHCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEINIOBOMY 3P (EKTy, IO arperaTHOMY COCTOSTHUIO
peareHToB, 110 U3MEHEHHUIO CTEIEHEN OKUCIIEHUS XUMHUYECKUX 3JIEMEHTOB, IO 00paTUMOCTH, MO yYaCTHIO
KaTajanu3aropa);

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XUMHMYECKHE CBOMCTBAa BEIIECTB Pa3IMYHBIX KJIacCOB
HEOPraHMYECKUX COEJIMHEHUM, MOATBEpXKJAas 3TO ONHCAaHHE NPUMEpPaMU MOJIEKYJISIPHBIX U HMOHHBIX
YPAaBHEHUH COOTBETCTBYIOIUX XUMHUECKUX PEAKIINA;

COCTaBJIATh YPaBHEHMS: DJIEKTPOJUTHYECKON IUCCOLMALMUA KHCIOT, LIEJIIOYEH M COJIEH; IOJIHBIE U
COKpallleHHbIE YpaBHEHHsI pEaKUMi HMOHHOro OOMEHa; peaKIMi, MOATBEPXKAAIOUIMX CYIIECTBOBAHUE
TE€HETUYECKOM CBSI3U MEXK]y BEIIECTBAMH PA3IMYHbIX KJIACCOB;

PacKpbIBaTh CYHUIHOCTh MPOIIECCOB THIPOIN3a COJIEH TOCPEACTBOM COCTABICHUS KPAaTKUX MOHHBIX U
MOJIEKYJISIPHBIX YPaBHEHHMH pEeaKLIUi, CyIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLIUI TOCPEACTBOM
COCTaBJICHUsI SJIEKTPOHHOTO OajlaHCca ATUX peakIuii;

MIpe/ICKa3bIBaTh XapaKTep Cpeibl B BOJHBIX pacTBOpax COJIEH;

XapaKTepu30BaTh (OMHUCHIBAThH) (pU3NUECKHE U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (KHUCIOPO/,
030H, Trpadur, anmas, KpeMHUiu, O6op, azor, docdop, cepa, XJIop, HATPUH, KA, MarHUH, KaJbLUH,
AIIOMUHUM, Kee30, Mellb, LIMHK, cepeOpo) U 0O0pa30BaHHBIX MMM CIIOXKHBIX BEIIECTB, B TOM YHUCIE HX
BOJIHBIX PaCTBOPOB (aMMHAK, XJIOPOBOAOPO/I, CEpOBOA0pOoa, okcuasl yraeposa (11, IV), kpemuans (IV), azora
(I, IO, 1IL, IV, V) u docdopa (III, V), cepsr (IV, VI), cepuucras, cepHas, azotHasi, pochopHas, yroiapHas,
KpEMHHUEBAsT KHUCIOTHI, OKCHIBI U ruapokcuasl MetamnoB [A-IIA-rpynn, amomunwms, meau (II), nuzka,
xenesa (11 u III));

MOSICHATh ~ COCTaB, OTHEJNbHBIE CIOCOOBI TMOJYYEHUS U CBOWMCTBA  CIIOKHBIX  BEIIECTB
(xucnopojcoaepKalme KUCIOThl XJIopa, a30THCTas, OOpHasi, YKCYCHasl KUCIOThl U UX COJIH, TaJOr€HUIbI
kpemuus (IV) u pochopa (III u V), okenn u rugpokxcun xpoma (111), mepmanranar xanus;
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OIMCBIBATh POJIb BAXHEHWIIMX M3y4aeMbIX BELIECTB B NMPHUPOJIHBIX MpOLECcCaxX, BIUSIHUE HA JKUBBIE
OpPraHMU3MBbl, IPUMEHEHUE B PA3IMUHBIX OTPACIIsAX SKOHOMMKH, UCII0JIb30BAHUE JIJIsl CO3/JaHUSI COBPEMEHHBIX
MAaTEpHAJIOB U TEXHOJIOTUI;

IIPOBOJIUTH PEAKIMH, TOATBEP)KJAIOIINE KaUeCTBEHHbII COCTaB pa3IMYHbIX BEIIECTB, pacllO3HABATh
OIBITHBIM IIyTE€M COJEpXKalliecs B BOJHBIX PAacTBOpax HOHBI: XJIOpUA-, OpOMHI-, MOIUA-, Cyibdar-,
¢docdar-, kapboHat-, cUIKKAT-, CyIbOUT-, CYIb(PUI-, HUTPAT- U HUTPUT-UOHBI, TUPOKCHUI-MOHBI, KATHOHBI
aMMOHWUS1, MarHus, KajablKs, aTIOMUHHUS, Kene3a (2+) u xenesa (3+), meau (2+), IUHKA;

OOBSICHATh U MPOTHO3MPOBATH CBOWCTBA BAKHEHIIMX HM3y4YaeMbIX BEIIECTB B 3aBUCUMOCTH OT HX
COCTaBa U CTPOEHUS, NPUMEHEHHUE BELIECTB B 3aBUCUMOCTH OT MX CBONCTB, BO3MOYKHOCTh MPOTEKAHUS
XMMHUUYECKUX MPEBPALICHUI B PA3JIMUHBIX YCIOBUSAX HAa OCHOBE PACCMOTPEHHBIX 3JEMEHTOB XMMHUUYECKON
KMHETUKU U TEPMOJANHAMUKH;

BBIUUCIIATh OTHOCUTENIBHYIO MOJIEKYJSPHYI0O M MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO JOJIIO
XMUMHUYECKOI'0 3JIEMEHTa 10 (opMysie COETUHEHNS, MAaCCOBYIO JOJIIO0 BEIIECTBA B PACTBOPE, MOJIBHYIO JI0JIO
XUMHUYECKOIO 3JIEMEHTa B COEIMHEHUHU, MOJIIPHYIO KOHIIEHTPALMIO BEILECTBA B pPacTBOpPE, HAaXOJIUTh
IpOCTENIIYI0 (POPMYITy BELIECTBA IO MACCOBBIM HJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB, IPOBOJIUThH PACUETHI 110
YPaBHEHHUSM XMMHMYECKMX PEaKLUH C y4eTOM HEJOCTaTKa OJHOrO M3 PEeareHTOB, MPAKTHUECKOTO BBIXOJa
IIPOAYKTa, 3HAYECHUs TEIJI0BOT0 3(h(heKTa peakiuu, OnpeiesiTh COCTaB cMeceil;

co0uro1aTh paBuiIa 6€301acHoi padoThI B 1a00paTOPHH IPU UCIIOIB30BAHUN XUMHUYECKON TTOCYIBI U
000pyI0BaHUs, a TAKXKE MPaBUIIa OOPAIIEHUS C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIHUSMU BBITIOTHECHHUS
71a00paTOPHBIX OMNBITOB M MPAKTUYECKUX PAOOT IO IMOJIYYEHHIO M COOMpPaHHIO I'a3000pa3HbIX BELIECTB
(aMMuaka ¥ yIJIEKHCIIOIO ra3a) U peleHHI0 3KCIIEPUMEHTANBHBIX 33734 IO TeMaM Kypca, MpeJCTaBIIsATh
pe3yabTaThl JKCIEpUMEHTa B (OpME BBIBOAOB, JOKA3aTENbCTB, TpPaQUKOB, TaOMUIl U BBIABIATH
SMIUPUYECKHE 3aKOHOMEPHOCTH;

IPUMEHSATh OCHOBHBIE ONEpAIMM MBICIUTENBHON IESITeNbHOCTH (aHAIM3 W CHUHTE3, CPaBHEHHE,
0000I1IeHHE, CUCTEeMATU3alUI0, BBIABICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€i) MpH HM3yYEHUH CBOWCTB
BELIECTB U XMMMUYECKHUX pEaKlui, BIaJEeTh €CTECTBEHHO-HAyYHBIMH METOJIaMU MO3HaHUA (HaOII0AeHHE,
U3MepeHue, MOIETUPOBAaHNE, SKCIIEPUMEHT (PEaJIbHbII U MBICJIEHHBIN);

IPUMEHATh NpaBUiIa 0e30MacHOro OOpalleHHs C BELIECTBAMHU, UCIOJIb3YEMBIMH B IOBCEAHEBHOM
KU3HM, IPABUJIA TOBEJICHUS B LIESIX COEPEKEHMS 310POBbs U OKPY>KaIOLIeH MPUPOAHOM Cpe/ibl, TOHUMATh
Bpe/ (ONMacHOCTh) BO3JIEHCTBUS Ha JKUBbIE OPTaHU3MBI OINPEIEICHHBIX BEIIECTB, MOSCHATh HAa MpPUMEpPAX
CHIO0COOBI YMEHBILIEHUS U TPEIOTBPAILIEHHUS UX BPEIHOTO BO3/ICHCTBUS, 3HAUEHHE )KUPOB, OEIKOB, YIJIEBOJOB
IUI OpraHU3Ma 4eJI0BEKa;

HCIOJIb30BATh MOJIYYEHHbIE MPEICTaBIEHUS O cepax NpodecCuoHaIbHOM NesTeTbHOCTH, CBA3aHHBIX
C HAayKOM M COBPEMEHHBIMH TEXHOJOTHSIMH, KaK OCHOBY JUId NMpOo(ecCHOHATbHON OpHEHTaluu WU JJIs
OCO3HAHHOTO BBIOOpa XMMHUU Kak MHpOGUIBHOIO MpeAMETa MpU MPOJOJDKEHMH OOydeHHs Ha YpOBHE
CpeaHero oo1ero oopa3oBaHus;

y4acTBOBaTh BO BHEYPOUHON IPOEKTHO-HCCIEA0BATENBCKON NEATEIBHOCTH XUMUYECKOW U XMMHKO-
HKOJIOTMUECKON HaIpaBJIEHHOCTH, MPHOOPECTH OMBIT MPOBEIEHUS Y4€OHBIX HCCIIETOBAaHUN B YCIOBHUSAX
o0Opa30BaTeNbHbIX OpraHU3allHii, a TaKKe opraHu3alui (LIEHTPOB) JOMOJIHUTEILHOTO 00pa30BaHus IeTel.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC

Ne KosmyecTBo yacos Dj1eKTpoHHbIE (HUPPOBLIE)

HaumeHoBaHue pa3iesioB U TeM
n/n HporpaMMBI B KoHnTtpoJbHbIe IMpakTnyeckue o0pa3oBaTe/ibHbIE PeCypChl

cero
padoThI padoThI

Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA

Xumust — BakHas 00J1aCTh Eu6 1IOK

. nonIMoTexa
1.1 €CTECTBO3HAHMS U MPAKTUYECKOU 10 2

https://m.edsoo.ru/7f41837¢

ACATCIIBHOCTH YCJIOBCKaA

bu6mmoreka [IOK

1.2 B 21 1
CIICCTBA 1 XMMITHECKHE peaiiiu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 31

Pa3znen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYECKUX BellleCTB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
https://resh.edu.ru www.school-

B ! .
o3ayx. Ilonsarue o razax 15 1 1

Kucnopon. Oxcunbr collection.edu.ru
https://uchebnik.mos.ru

2.1

https://www.vaklass.ru

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢
https://resh.edu.ru www.school-

Bonopoa. Ilonstue o kuciorax u
COMISIX collection.edu.ru

https://uchebnik.mos.ru
https://www.yaklass.ru

bu6mmorekxa [IOK
Boga. PactBopsl. [Tonsitue 06 12 | 1 https://m.edsoo.ru/7f41837¢

OCHOBaHUAX https://resh.edu.ru www.school-
collection.edu.ru

2.2

2.3
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bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 14 1 1 https://resh.edu.ru www.school-
HEOPraHWYECKUX COCAMHEHUN collection.edu.ru
https://uchebnik.mos.ru

https://www.yaklass.ru

Wroro no pazneny 46

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /[. U. MenneneeBa. CTpoeHne aToM0OB. XUMHYECKAas
cBsI3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

bubmuorexa [JOK
llepronuyeckuit 3aK0H U https://m.edsoo.ru/7f41837¢
31 IIepnonnueckas cucrema 1 https://resh.edu.ru www.school-
XUMHYECKUX 31eMeHTOB J[. U. collection.edu.ru
Menneneea. CTpoeHne aTomMa https://uchebnik.mos.ru
https://www.yaklass.ru
bu6mmoreka [IOK

https://m.edsoo.ru/7f41837¢
https://resh.edu.ru www.school-

XUMHUYECKasI CBA3b.
3.2 OKHUCIIUTETBHO- 11 1
BOCCTAHOBUTEJIbHBIE PEAKIIUU

collection.edu.ru
https://uchebnik.mos.ru
https://www.vaklass.ru

Hroro no pazneny 22
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 100 5 6
[TPOTPAMME
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9 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ni/mm (uu¢posbie)
HanmeHnoBaHMe pa3je/ioB 1 TeM POrpaMMbl Kountpoabubie IIpakTuyeckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasjen 1. BemecTBo U XuMu4eckasi peakius
1.1 [ToBTOpEeHME U yrayOJIeHHE 3HAHUN O BEIIECTBE 3 bubmmorexa LHOK
' P yoy Hl https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 9 1 bubnnoreka [JOK
' XUMHYECKUX PEAKIUI https://m.edsoo.ru/7f41a636
13 DneKkTponuTHYecKas Auccounanus. XuMUYecKue 1 1 ) bubnnoreka [JOK
’ peakuunu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 23
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
21 OO6m1as XxapakTeprucTUKa XUMUYECKUX SJIEMEHTOB 9 | bubnuorexa [JOK
’ VIIA-rpynnsl. ["anorenst https://m.edsoo.ru/7f41a636
29 OO6m1ast XxapakTepruCTUKa XUMUYECKUX JIEMEHTOB 1 bubnmnoreka [JOK
’ VIA-rpymmsl. Cepa u €€ coeInHEHUS https://m.edsoo.ru/7f41a636
73 OO1m1ast XxapaKTepUCTHKA XUMHUYECKUX HJIEMEHTOB 1 1 bubnnoreka [JOK
’ VA-rpymisl. A30T, pocdop 1 UX COeAMHEHUS https://m.edsoo.ru/7f41a636
OO6m1as XxapakTeprucTUKa XUMUUECKUX SJIEMEHTOB
24 IVA-rpymmel. Yriepon ¥ KpeMHUI, UX 12 1 2 bubmorexa [IOK
' PYTHIEL P P ’ https://m.edsoo.ru/7f41a636
coenuHenus. bop
Hroro no pazneny 43
Pa3pnen 3. MeTauibl U MX COeIMHEHUS
bu6mmoreka [IOK
3.1 O61ue cBoiicTBa METaJIIOB 7
- https://m.edsoo.ru/7f41a636
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bubmuoreka [JOK
3.2 B i 18 1 2
QXHEHNIINEe METAJJIbl U UX COETMHEHUS hitps-//m.cdsoo.ru/7f4 12636
Hroro no pazneny 25
Paznen 4. Xumus 1 oOKpy:Kamomas cpeaa
41 BemectBa u Marepuransl B )KM3HU YEJIOBEKA. 5 bubnmoreka [JOK
’ OCHOBBI 9KOJIOTUYECKON TPaMOTHOCTH https://m.edsoo.ru/7f41a636
Uroro no pazneny 5
Pasznea 5. O0001menne 3HaAHUI
51 [ToBTOpenue u 0000IIeHNE 3HAHNH OCHOBHBIX 3 0 bubnuoreka [IOK
' pasenoB KypcoB 8—9 KiaccoB https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 3 9
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Jlnct cornacosanus kK gokymeHTy Ne BH.-17 o1 07.10.2024
MHununaTop cornacoBanus: aneesa IM.P. anpekrop
CornacoBanune nHngyuunposaro: 07.10.2024 17:17

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMNoanucaHo
1 [aneesa I'.P. A
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