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MoAacHUTenbHaa 3anUCKa

Pabouas nporpamma 1o XMMHuu Ha YpOBEHb OCHOBHOTO 00111er0 00pa3oBaHust 115l 00y4JaroIHXCst
8-9-x kimaccoB MAQOY COIII Ne 47 pa3zpaboTana B COOTBETCTBUH C TPEOOBAHUSIMU:

o @enepanpHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
Denepanuny;

e mnpukaza MunnpocsemeHus ot 31.05.2021 Ne 287 «O0 yTBepKAeHUU PeneparTbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/1apTa OCHOBHOTO O0IIEro 00pa3oBaHUsD»;

e mnpukaza MunnpocsemeHus ot 18.05.2023 Ne 370 «O0 yTBepx)aeHUn QenepaabHOn
00pa3oBaTeNbHOM MPOrpaMMBbl OCHOBHOTO O0IIIET0 0Opa30BaHMs;

e mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxknenuu [lopsaka
OpraHu3ally B OCYIIECTBICHUS 00pa30BaTEIbHON NeSATETbHOCTH IO OCHOBHBIM
0011e00pa3zoBaTeIbHBIM IIPOTrPaMMaM — 00pa30BaTeNIbHBIM IPOrpaMMaM Ha4yaJIbHOTO
0011ero, OCHOBHOTO O0IIIETro U CPEAHETro 001Iero 00pa3oBaHusy;

o C(II 2.4.3648-20 «CaHUTapHO-3TUIEMHOIOTUYECKHIE TPEOOBAHUS K OpraHU3alUsIM
BOCIIUTAHMS U 00y4EHUS, OTAbIXA U 0370POBJICHUS AETEH U MOJIOACIKUY,
YTBEPKJICHHBIX TOCTAHOBJIEHUEM ITIaBHOTO CAHUTApHOTro Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «l urneHnueckre HOPMATUBBI U TPEOOBAHHS K 00€CIICUCHUTIO
6e3omacHOCTH U (MiH) 6e3BPETHOCTH JIJIS UeIoBeKa (PaKTOPOB Cpeibl OOUTAHUSY,
YTBEP>KJICHHBIX MIOCTAHOBJIEHUEM IJIABHOI'O CAaHUTApHOTO Bpaya oT 28.01.2021 Ne 2;

e y4eOHOTO IIaHa OCHOBHOTO 00IIIEero 00pa3oBaHus, YTBEPKICHHOTO MTPUKA30M
mupektopa MAOY COIIl Ne 47 ot _30.08 Ne _1_ «O0 yTBepKJIeHUH OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMBbl OCHOBHOTO O0IIIET0 0Opa30BaHMs;

e (enepanbHOI paboyeii MPOrpaMMsbI IO YIEOHOMY TIPEIMETY « XUMUS)

Pabouas nporpamma opueHTHpPOBAaHA HA LIEJIEBbIE IPUOPUTETHI, CHOPMYIUPOBAHHBIE B
(benepanbHOil paboueii mporpamme BoCIUTaHus U B paboueii mporpamme Bocrutanust MAOY
COIII Ne 47.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEJAMETA «XUMMWUS»

Brxuiag yyeOHoro mpeamera «XWMHS» B JOCTHIKEHHUE II€NIEH OCHOBHOTO OOIIEro 0Opa3oBaHUS
OOyCJIOBJIEH BO MHOTOM 3HAY€HHEM XUMHUYECKOW HAyKH B TO3HAHMM 3aKOHOB MPHUPOJIBI, B
Pa3BUTUU MPOU3BOAUTEIBHBIX CHJI OOIIECTBA M CO3/IaHUU HOBOM 0a3bl MaTEepUAIBHOMN KYJIBTYPBHI.

XUMUS KaK 2JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK PACIIPOCTpaHMiIa CBOE BIMsIHUE Ha BCe 001acTH
YeJIOBEYECKOro CYIIECTBOBAHMA, 3ajaja HOBOE BHJCHHE MHpa, CTajla HEOThEMJIEMbIM
KOMITOHEHTOM MHPOBOM KYJIBTYphl, HEOOXOAUMBIM YCJIOBHEM KU3HU OOLIECTBA: 3HAHUE XUMUHU
CIIy’)KUT OCHOBOM JUIsi ()OPMUPOBAHUS MHPOBO33PEHHUS YEJIOBEKa, €ro IMpeJCTaBlIeHUN O
MaTepHaIbHOM €JUHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (POpMUpYyEMble XUMHEH MPEICTaBICHUS O
B3aMMOIIPEBPAIIECHUSAX SHEPTUUM M 00 HBOJIOLUM BEIIECTB B IMPHUPOJE; COBPEMEHHAST XUMUS
HamnpapjieHa Ha pelleHHe MoOaNbHBIX MNpPOOIeM YCTOMYMBOIO pa3BUTHUS 4YelloOBeYecTBa —
CBIDbEBOM, DJHEPreTUYECKOW, THUIIEBOM W  DKOJIOTHMYECKOW  Oe30macHOCTH, mpobiem
3IpaBOOXPaHEHHUS.



B YCJIOBUAX BO3pACTAOIICTO 3HAYCHHUA XMMHU B KHU3HH O6HICCTBa CYyIICCTBCHHO IIOBBLICHUJIACH
POJIb XUMHUYCCKOI'O 06p330BaHI/I$I. B mnane convalan3alyu OHO ABIACTCA OJHHUM M3 YC.TIOBI/II‘/‘I
q)OpMI/IPOBaHI/ISI HUHTCJIJICKTA JIUWYHOCTH U TaPMOHHUYHOTO e Pa3BUTHA.

CoBpeMEHHOMY  YEJOBEKY XHMHYECKHE 3HAHHUS  HEOOXOAUMBI Ui  MPUOOPETEHUS
OOIIEKYIBTYPHOTO YPOBHSI, MO3BOJIIONIETO YBEPEHHO TPYAMTHCS B COLIMYME W OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOpPa3HOM JKM3HM OOIIECTBA, IS OCO3HAHMS BAXHOCTH Pa3yMHOTO
OTHOIICHHS K CBOEMY 370POBBIO M 3[IOPOBBIO JPYTUX, K OKPYXKAIOIIEH MPUPOIHON cpene, s
IrPaMOTHOTO TIOBEJICHUS TPHU MUCIOJIB30BaHNN PA3IMYHBIX MATEPHATIOB M XMMHUYECKUX BEIIECTB B
MOBCEIHEBHOM JKU3HM.

Xumuyeckoe 00pa3oBaHHE B OCHOBHOM IIKOJIE SIBISIETCS 0a30BBIM IO OTHOLICHUIO K CHCTEME
001Iero XMMH4YecKoro oopazoBanus. [IoaToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO pealln3yeT
npucynme ooumeMy XHMHUYECKOMY OOpa30BaHHMIO KITIOYEBBIE IIEHHOCTH, KOTOPBIE OTpPakaioT
rOCYJapCTBEHHBIC, OOIIECTBEHHbIE WM HHIMBHIYyalbHbIE MOTPEOHOCTH. DTHM ONpEACISIECTCS
CYIIHOCTh OOIIel cTpaTerudl OOydYeHHs, BOCHUTAHUS U PA3BHTUS OOYyYaIOUIMXCS CPEICTBAMU
y4eOHOTO mpeaMeTa « XUMHU.

I/I3y‘l€HI/I€ npeamMera:

1) crioco6cTByeT peanu3anii BO3MOKHOCTEH I camMopa3BUTHS U (HOPMUPOBAHUS KYJIBTYPbHI
JTUYHOCTH, €€ o01Iei 1 (PyHKIIMOHAILHON TPaMOTHOCTH;

2) BHOCHUT BKJIaJ B (POpMHpOBAHWE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH MOIPOCTKOB,
HaBBIKOB  HMX  CAMOCTOATENFHOW  Y4eOHOH  JEesTeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOJMMBIX KaK B TIIOBCETHEBHOM JKM3HH, TaKk H B
podeCCHOHATILHOM NI TeIHHOCTH;

3) 3HAaKOMUT CO CHGLII/I(i)HKOfI HAyYHOT'O MBIIIJICHU A, 3aKJIAAbIBACT OCHOBBI IICJIOCTHOI'O B3IJIs1Aa HA
CAUHCTBO IPUPOAbI H 4YCJIOBCKA, MABJIICTCA OTBCTCTBCHHBIM OSTallOM B q)OpMI/IpOBaHI/II/I
GCTGCTBCHHO-Hay‘IHOfI I'paMOTHOCTH ITOAPOCTKOB;

4) CHOCO6CTBy€T (bOpMPIpOBaHI/IIO HOEHHOCTHOI'0 OTHOLICHUS K €CTCCTBCHHO-HAYYHbIM 3HAHUAM, K
npupoac, K 4CJIOBCKY, BHOCUT CBOM BKJIaJ B O9KOJIOTHYCCKOEC 06p330BaHI/I€ IMKOJBbHHUKOB.

HasBannbie HampaBieHuss B OOyYeHHHM XUMHUH OOECIEUMBAIOTCS CIEHU(PUKON CONEp:KaHUS
IpeaMeTa, KOTOPbIM SBISETCS MeAaroruyecky aJanTHPOBAaHHBIM OTpakeHHEM 0a30BOI HayKu
XVMMUH Ha ONIPENEIIEHHOM JTare €€ pa3BUTHS.

Kypc xuMum OCHOBHOM IIKOJIBI OPHUEHTHUPOBAH HAa OCBOCHHE OOy4YalOUIMMHCS OCHOB
HEOPraHWYECKOM XWMHUM M HEKOTOPBIX TMOHATHA W CBEIEHUH 00 OTIENbHBIX OObEKTax
OpPraHUYECKON XUMHUH.

Crpykrypa conepkaHusi npeamera cGOpMHUpOBaHAa HAa OCHOBE CHCTEMHOIO IMOAXOAA K €ro
U3y4YEHHIO.

ConepxaHue CKJIAAbIBACTCA M3 CHUCTEMbl MOHATHUM O XMMUYECKOM D3JIEMEHTE M BEIIECTBE M
CHUCTEMbI TIOHATHHA O XUMHUYECKOH peakuuu. O0e 3TH CHUCTEMbI CTPYKTYPHO OpPTaHU30BaHbBI 110
MPUHIMIY MOCJEI0BAaTeIbHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEICTaBICHUN
pPa3HOrO YPOBHSI: aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMUS, YPOBHS
[Tepuoaunueckoro 3akona [[. 1. Menjieneera Kkak OCHOBHOTO 3aKOHA XUMUHU, YUEHHS] O CTPOCHUHU



aroMa U XUMUYECKOW CBSI3M, MPEACTABICHUN 00 2IEKTPOIUTHUECKON THMCCOIMAIIMK BEUIECTB B
pactBopax. TeopeTnueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKU MOIYYEHHBIX U
OCMBICJIEHHBIX (D)aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OAHOTO YPOBHS K JIPYTOMY, BBITTOTHSIS
(GyHKIMU OOBSICHEHHS ¥ TIPOTHO3UPOBAHMSI CBOWCTB, CTPOSHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U TIOJTYYEHUS U3y4aeMbIX BEILECTB.

Takast opraHuzauuss coAep)KaHHsi Kypca CIIOCOOCTBYET IpEACTaBICHUIO XHMHUYECKOMN
COCTaBIISIIOIIEH HAy4YHOW KapTUHBI MHUpa B JIOTMKE €€ CUCTEMHOM Npupoibl. Tem cambiM
obecreynBaeTcsi BO3MOXKHOCTh (POpMHpOBaHUS y OOy4aroNIUXCs [EHHOCTHOTO OTHOIICHUS K
HAay4HOMY 3HAaHUIO M MeETO/aM IO3HaHMs B Hayke. BakHO Takke 3aMeTHTb, YTO OCBOEHHUE
cofiepKaHUsl Kypca IPOMCXOIUT C TNPUBICUYCHHEM 3HAHUM W3 paHee H3YYEHHBIX KYypCOB:
«Oxkpyxatomuit Mup», «buonorus. 5—7 kiaccb» U «Puzuka. 7 Kiacey.

HEJHU U3YYEHUA YYEBHOI'O IPEAMETA «(XUMMUSA»

K HaIpaBJICHUIO HepBOCTGHCHHOﬁ 3HAYMMOCTU IIpU pPCaJIn3alnun 06p330BaT€J'IbHBIX (bYHKI_II/Iﬁ
npeamMceTa «XUMUS» TpaauOUOHHO OTHOCAT q)OpMI/IPOBaHI/IG 3HAHUM OCHOB XHMHYECKOM HAayK1
Kak 00acTH COBPCMCHHOI'0 €CTCCTBO3HAHUA, HpaKTH‘ICCKOﬁ ACATCIBbHOCTH YCJIOBCKA M KakK
OJHOIo0 M3 KOMIIOHCHTOB MHpOBOﬁ KYJIbTYPBIL. 321):[3‘-1.’:1 npcaMeTa COCTOUT B (bOpMI/IpOBaHI/II/I
CHUCTEMbl XMMHUUYCCKUX 3HAHMNU — BaKHCHUIIHX (1)3.KTOB, HOHS[TI/II‘/’I, 3aKOHOB N TCOPCTUYCCKHUX
HOJIO)KCHI/Iﬁ, AOCTYIIHBIX O606H1€HHﬁ MHPOBO33PCHYCCKOIO XapaKTepa, sA3bIKa HAYKU, 3HAHUM O
HAYYHBbIX MCTOAAX H3YUCHHUS BCILICCTB U XUMHUYCCKUX peaKuHﬁ, a TaxKKC B q)OpMI/IPOBaHI/II/I u
Pa3BUTUH YMCHI/II‘/'I 1 crnoco0oB ACATCIIbBHOCTH, CBA3AHHBIX C INNIAHUPOBAHHCM, Ha6J'IIOI[€HI/I€M )51
INpOBCACHUCM XHUMHUUYCCKOIO SKCIICPUMCHTA, COGJ’IIO,Z[CHI/ICM IpaBujI 0€e30I1acHoro O6paIJ_I€HI/I$I C
BCIICCTBAMU B HOBCGHHCBHOﬁ KHN3HU.

Hapsny ¢ 3TuM ey u3ydeHus IpeaMeTa B IporpaMMe YTOUHEHbI U CKOPPEKTUPOBAHBI ¢ YUETOM
HOBBIX IPHOPUTETOB B CUCTEME OCHOBHOTO 00111er0 00pa3zoBanusi. CeronHs B 00pa3oBaHuN 0000
3HAUUMOHN TNPHU3HAETCSl HANPABIEHHOCTh OOy4YEHHs Ha Pa3BUTHUE U CAMOPA3BUTHE JIMYHOCTH,
¢dbopmupoBaHHe €€ MHTEIJIEKTa U 00IIel KyabTypbl. O0yuyeHHe YMEHHIO YUUTHCS U MPOAOIIKATh
cBO€ 00pa3oBaHME CaMOCTOSITENIbHO CTAaHOBUTCS OAHOM M3 BakHEHIIMX (QyHKIMH yueOHBIX
IIPEIMETOB.

B cBA3M Cc 3TUM @IpH M3y4YeHHMM IIpeAMETa B OCHOBHOM IIKOJE JIOMUHHMPYIOLIEE 3HAUYEHUE
npuoOpeny Takue LeiH, Kak: (OpMUPOBAHUE UHTEUIEKTYaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYAHUYECTBY, CAaMOCTOSATEIbHOMY MPHUHATUIO PpEIIeHUH, CHOCOOHOM
aJlanTUPOBAThCA K OBICTPO MEHSIOMIMMCS YCJIOBUSIM JKU3HHU; HaNpaBICHHOCTh OOy4YeHHsI Ha
CHUCTEMAaTHUYECKOE MPHUOOIEHNE YUAIUXCS K CAMOCTOSITENIbHOM 103HABaTEIbHON AEATEIbHOCTH,
HAy4HBIM METOJIaM MO3HaHUs, (POPMUPYIOLIM MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUU;
o0OecrieueHNe  YCIOBUH, CIOCOOCTBYIOIIUX  MPUOOpETEHUIO  OOyYaroIIMMHUCS  OIBITa
pa3HOOOpa3HOI NeATENILHOCTH, MO3HAHUS W CAaMOIMO3HAHMS, KIIIOYEBHIX HABBIKOB (KIIHOUEBBIX
KOMIIETEHILIMI), MMEIOIIMX YHHMBEPCAJIBbHOE 3HAYEHUE ISl Pa3IMYHBIX BHUJIOB JACSITEIIBHOCTH;
(dbopmMupoBaHHEe YMEHUI OOBSICHATH M OLICHWBATH SIBJICHUS OKPYXKAIOIIETO MUpa HAa OCHOBAaHUH
3HAHUW ¥ ONbBITA, IOJYYCHHBIX TNPU HU3IYYCHHH XUMHH; (HOPMUPOBAHHE Yy OOYYAIOLIUXCS
TYMaHUCTUYECKUX OTHOIICHWN, TOHUMAHHS IIEHHOCTH XWMHUYECKHX 3HAHUU /I BBIPAOOTKH
HKOJIOTHUYECKH IIeJIECOO00Pa3HOro TMOBEJAEHUS B OBITY W TPYHOBOM JAEATEIBHOCTH B IEIIAX
COXPAHEHMsSI CBOETO 370POBbsi U OKpPYKAIOLIEH MPUPOAHON Cpeabl; pa3BUTHE MOTHBALUMU K
O00y4eHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAaMOBOCHHTAHHIO Ha OCHOBE YCBOCHHS



oOIIeueIOBEeUECKMX  IIEHHOCTEHW, TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY mpodwist U
HANPaBICHHOCTH JlaJIbHEUIIET0 00yUCHHS.

COJIEPXKAHHUE YUYEBHOT'O NIPEJMETA 8 KJIACC
I[lepBoHauabHBIE XUMUYECKUE MOHATUSA. 16 9

[Ipenmer xumuu. Poib XMMHUM B KM3HU uelioBeka. Tena u BemiecTtBa. PU3MUYECKUE CBOWCTBA
BEIIECTB. ArperaTHoe COCTOsiHuE BemecTB. [loHATHE 0 MeTomax MO3HAHUS B XUMHUU. XUMHS B
cucteme HayK. Uucteie BemecTBa u cMecu. CriocoObl pa3ziesieHus cMecei.

ATOMBI B MOJICKYIJIBI. Xumudeckne 3j1eMeHThl. CUMBOJIBI XMMHYECKUX DJIEMEHTOB. HpOCTBIG n
CJIOKHBIC B€IICCTBA. ATOMHO-MOJ'ICKy.TIS[pHOG yucHHUC.

XuMuueckas (bOpMy.]'Ia. BaneHTHOCTP aTOMOB XHWMHWYECKHUX DJIEMEHTOB. 3aKOH IOCTOSHCTBA
coCTraBa BFCIICCTB. OTtHocuTennrHasgs aroMHas Macca. OTHOCHUTEIbHAas MOJICKYJIIpHast Macca.
MaccoBas J0JI1 XUMHUYCCKOI'O 9JICMCHTA B COCAUMHCHHNU.

dusnueckre 1 XMMHUUYECKUE SIBICHUS. XUMHUUECKasi peakius U e€ Mpu3HaKku. 3aKOH COXPaHEHUs
Macchl BeIecTB. XUMUUeCcKue ypaBHeHUs. Kiaccudukanys XuMUYeCKUX peakiuii (COeTuHeHus,
pasNoXKeHus, 3aMelIeHus, 0OMEHa).

XUMUYECKUH DKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM TIOCYIOH, C MpaBWiIaMd padOThl B
naboparopun u mpuémMaMu oOpaleHus ¢ JIabopaTopHbIM 000PYIOBaHUEM; U3YUEHHE U ONHCAHHE
(U3UYEeCKUX CBOMCTB 00pa3lloB HEOPTaHMYECKUX BEIIECTB; HaOMIoAeHue (HU3UIECKUX
(naBieHUe BOCKA, TasHUE JIbJIa, pAaCTUpPAHHUE caxapa B CTYIKE, KUIIEHUE U KOHACHCALUS BOJIbI) U
XUMHMYECKUX (TOpeHHe CBeuYd, MPOKAJIMBAHHWE MEIHON IPOBOJIOKH, B3aWMOJEHCTBHE MeNa C
KHCIIOTON) SIBJICHWH, HAONIOEeHNe W ONMHCAaHUE TPHU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIUi
(paznoxeHue caxapa, B3aUMOJCICTBHE CEPHOWM KHCIOTHI C XJOPHJIOM Oapus, pa3jioKeHue
ruapokcuaa meau(ll) mpu HarpeBanum, B3aumojelcTBue xene3a ¢ pactBopom conu meau(lIl));
M3Yy4YEeHHE CTIIOCOOOB pa3/esieHHs] CMecei (C MOMOIIBI0 MarHuTa, (GUIBTPOBAHUE, BHIMIAPHUBAHUE,
JUCTWUIALKS, XpoMmaTtorpadus), MPOBEACHWE OYMCTKH TOBApPEHHOW CONW; HaONIoneHue u
OMKCAaHUE PE3YIbTATOB IMPOBEICHUS ONbITA, WJUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MaccChl;
CO3JIaHUE MOJIeel MOJIEKYI (IIIapOCTEP’KHEBHIX ).

Baskneiimue npeacraBuTe I HEOPraHUYeCKHUX BewecTs. 18 u.

Bo3agyx — cMmech razoB. CocrtaB Bo3ayxa. Kuciaopom — 37€MEHT U MOPOCTOE BEIIECTBO.
Haxoxnenue kucimopona B npupoze, Gu3nveckue 1 XUMUYECKHEe CBOMCTBA (PEaKIuu TOPEHHUS ).
Oxcunel. Ilpumenenue xucimopona. CrnocoObl TOMYyYEHHUS KHUCIOpoJa B JIAOOpaTOpUU U
npombinuieHHoCcTH. KpyroBopor kucnopona B npupone. O30H — auioTpomnHast MOIU(PUKAIMS
KHCJIOpOJa.

TermoBoit  3¢deKkT XUMUYECKOM peakIMh, TEPMOXHMUYECKHE YpaBHEHHUSA, OK30- U
SHIOTEpPMHUYECKHE peakiuuu. TOIuIMBO: Yroib W MeTaH. 3arpsA3HEeHUEe BO3]lyXa, YCHIJIEHUE
MapHUKOBOTO d(dekra, pa3pymneHne 030HOBOTO CIOSI.

Bonopon — snemeHT 1 mpoctoe BemecTBo. Haxokaenune Bomopona B npupoae, Guzndeckue u
XUMHYECKHE CBOWCTBA, MPHUMEHEHHWE, crocoObl momydeHus. Kucnorer u comu. KommuectBo
BemectBa. Monbs. Momsipaast macca. 3akoH ABoraapo. MomsipHblii 00b€M razoB. Pacy€Tsl mo
XUMHYECKUM ypaBHEHUSIM.



Odusznyeckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PactBopbel. HacblllieHHbIE H
HEHACBIILIEHHbIE pacTBOpbl. PacTBOopuMOCTh BemecTB B Bonxe.MaccoBasi 11051 BeLIECTBa B
pacTBOope. XuMUUecKre cBoicTBa BoAbl. OcHOBaHUsA. Poib pacTBOpOB B MPHUPOAE U B JKU3HU
yesnoBeka. KpyroBopor Bozmbl B mpupoje. 3arps3HeHHE NpUpOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOIHBIX BOJ.

OcCHOBHbBIE KJIACCHI HEOPTAHUYECKUX coelMHeHui. 12 4.

Knaccudpukanus Heopranmdeckux coenuHeHuil. Oxcuasl.  Knaccupukanms — OKCHAOB:
coneoOpasyrolue (OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIE) U Heconeobpa3sytonme. HomeHnkinarypa
OKCH/I0B (MEXAyHAapoAHAas U TpHBHAJbHasA). DU3NUYECKHE M XUMHUUYECKHE CBOWCTBA OKCHUOB.
ITony4yenue okcuaoB.

OcnoBanwus. Knaccudukaius ocHOBaHMiA: MIENOYM U HEPACTBOPUMBIE OCHOBaHUA. HoMmeHkarypa
OCHOBaHM (MEXIyHAPOAHAS U TpUBHAIbHAS ). DU3NYECKHE U XUMUYECKHIE CBONCTBA OCHOBAaHUH.
[Tonyuenune ocHOBaHUH.

Kucnorer. Knaccugpukanust kucinor. Homenknarypa kucinot (MeXIyHapoaHas U TPUBUAIBHAA).
dusznueckre U XUMHYECKHE CBOMCTBA KHUCIOT. Psn aktuBHocTh MetairoB H. H. bekerosa.
[Tony4yenue KACIIOT.

Comu. Homenkinarypa coneil (MexayHaponHas W TpuBHalibHasA). PU3NUECKUE U XMUMHYECKUE
cBorictBa coneil. [lomyuenne coneil. [eHeTnueckas CBSA3b MEXAY KIACCAMH HEOPraHUYECKUX
COEIUHEHUN.

XUMHUYECKHI HKCHEPUMEHT: KaueCTBEHHOE OIpE/IeJICHUE COJIEpIKaHUsl KUCIIOpOJa B BO3AYXE;
MojlyueHue, coOupaHHe, paclo3HABAaHWE W H3y4YEHHE CBOMCTB KHCIIOpONA; HaOIoIeHue
B3aMMOJICHCTBUS BELIECTB C KUCJIOPOJIOM U YCJIOBUS BOZHUKHOBEHMS M MPEKPAILEHUS] TOPEHUS
(moxapa); o3HaKOMJICHHE ¢ 00pa3IlaMy OKCHUJIOB U ONMCAaHKUE UX CBOMCTB; MOJy4eHue, CoOnpanue,
pacro3HaBaHue ¥ U3y4YeHUE CBOWCTB BOJOpOAa (TOpeHue); B3auMOACHCTBIE BOJOPOAA C OKCUIIOM
Meau(Il) (Bo3MOXHO HCHONMB30BaHME BHJIEOMATEpPHAIOB); HAOMIONEHHE O00pasloB BEIIECTB
KOJIMYECTBOM | MOJb; HCCIIEIOBaHHE OCOOCHHOCTEH pACTBOPEHHS BEIIECTB C Pa3IuYHON
PacTBOPUMOCTBIO; IIPUTOTOBIIEHUE PACTBOPOB C ONPEACIIEHHON MAacCOBOM J10I€i pacTBOPEHHOTO
BEIIIECTBA; B3aUMOJICHCTBHE BOJIBI C MeTaulaMu (HaTpUeM U KajbllueM) (BO3MOKHO
HCIOJIb30BAaHUE BUICOMATEPHAIIOB); ONpEEIEHHEe PACTBOPOB KHUCIOT U IIEJIOYEH C MOMOUIbIO
WHAMKATOPOB; HCCJIEOBaHWE O0pa3lloB HEOPraHMYECKUX BELIECTB Ppa3JIUYHbIX KIIACCOB;
HaOJIO/IeHNEe W3MEHEHUs! OKPacKHM HMHJMKATOPOB B pAcTBOpax KHUCJIOT M IIENoYel; M3ydeHue
B3aumoJieiicTBusa okcuaa menu(Il) ¢ pactBopoM cepHOM KUCTOTHI, KUCIIOT C METaJIaMH, PeaKui
HEeUTpaIu3anuy; NojJyyeHre HepacCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OHOIO MeTajljia APyruM
U3 PacTBOpa COJIM; PEIICHHWE SKCIEPUMEHTANBHBIX 3a7ad Mo Teme «BakHelmme Kiacchl
HEOPraHUYECKUX COCTUHEHUI.

Iepunonnuecknii 3axkoH u Ilepuoguyeckass cucremMa xummu4yeckux 3viemento JI. HN.
Menpeneena. 8 4.

CTpOCHI/IC aTOMOB. XHUMHYEcKas CBsA3b. OKUCINTEIHFHO-BOCCTAHOBUTEIBHEIC peaKnuu

[lepBble MOMBITKH KIACCU(PHUKALUN XUMHUYECKUX OJIeMEHTOB. [IoHSATHE O Tpynmax CXOHHBIX
AIIEMEHTOB (I[EJIOYHBIE U IEIOYHO3EMENTbHBIC METAIIbI, TAJIOTEHbI, HHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBbIE 00pa3yroT aMPOTEepHBIE OKCUABI U THIIPOKCHIBI.



[Tepuoanueckuit 3akoH. [lepuoanueckas cucrema xumuueckux sneMmentoB . Y. Menpeneesa.
Kopotkoriepuonnass u anmuHHOomepuoaHas (opmel [lepuogudeckoid CHCTEMBl XHMHYECKHX
anemeHToB J[. . Menaeneesa. [lepuoasl u rpynnbl. @U3HYECKUN CMBICH MTOPSAKOBOTO HOMEPA,
HOMEPOB NIEPUOJIA U TPYIIIHI AIEMEHTA.

Crpoenne aromoB. CoctaB aTtoMHbIX siaep. M3orombl. DnekrpoHbl. CTpoeHHE 3IIEKTPOHHBIX
o0Oosiouek aromMoB mepBbIX 20 XuMHUecKuX diaeMeHToB llepuommueckoit cuctemsr [ .
MenneneeBa. XapakTepUCTUKa XUMHUYECKOIO 3JIEMEHTA 10 ero nosioxkeHuto B Ilepuoanueckoit
cucteme . 1. Menpaeneera.

3aKOHOMEPHOCTH HM3MEHEHMs paJuyca arOMOB XHUMHUYECKHMX OJJIEMEHTOB, METAIMYECKUX U
HEMETaJUIMYEeCKUX CBOMCTB MO TpynmnaMm U nepuopaM. 3HaueHue llepuoguueckoro 3akoHa u
[Tepuoanueckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB ISl pa3BUTUS Haykd W mpaktuku. J[. U.
MenneneeB — yu€HbIN U IpakIaHUH.

Xumuueckas cBsizb. OKUCIUTEIbHO-BOCCTAHOBUTE/ILHbIE peakiuu. 14 4.

Xumunueckas cBs3b. KoBajieHTHas (HOJ'ISIpHaH )51 HGHOJIﬂpHaSI) CBA3b. 3J'I€KTpOOTpI/IL[aT€J'IBHOCTB
XHUMHUYECKUX dJIEMEHTOB. MloHHAas CBS3b.

Crenenb okuciieHnus. OKHCIUTEILHO-BOCCTAHOBUTEIIHHEIC PCaKInu. HpOI_ICCCBI OKHUCICHHUA U
BOCCTaHOBIEHHUA. OKHUCIIUTENHN U BOCCTAHOBUTEIIH.

XUMUYECKHI OKCIIEPUMEHT: HW3y4YeHHE OOpa3IoB BEIIECTB METANIOB M HEMETaJUIOB;
B3aMMOJICHCTBUE THAPOKCHJIA IIMHKA C PACTBOPAMHU KHCJIOT M IICJIOYCH; NMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBI OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMid (TOPEHHE, PeaKiiuu
Pa3NoKEHUs1, COCTMHEHU ).

MexnpeaMeTHbIe CBSI3U

Peannsaunﬂ MCXKITPCAMCTHBIX CBs3CH IIpyu U3YyUYCHUU XUMHUU B 8 Kkiacce OCYHICCTBIIACTCA 1CpPE3
HCIIOJBb30BAaHHUEC KaK O6H.[I/IX C€CTCCTBCHHO-HAYYHBIX HOHSITI/IfI, TaKk H HOHHTHﬁ, SABJIAIOIINXCA
CUCTCMHBIMHU U OTACJIIBHBIX IIPEAMETOB €CTCCTBCHHO-HAYTHOI'O HHUKIJIA.

OOmue ecTeCTBEeHHO-HAy4YHbIE TOHATHS: HAy4dHBIA (DaKT, TUIOTE3a, TEOPHs, 3aKOH, aHaJu3,
CUHTE3, KIacCHU(pUKAIMs, TMEPUOIUIHOCTh, HAOIIONECHUE, DOKCICPUMEHT, MOJICIMPOBAHUE,
WU3MEpEHHUE, MOJICITb,

spieHne. PusMKa: MaTepHs, aToM, O3JIEKTPOH, NPOTOH, HEHTPOH, WOH, HYKIHJI, H30TOIIBI,
pPaTMOaKTHBHOCT, MOJIEKYNa, SJIEKTPUYECKUH 3apsj, BEHIeCTBO, Telo, O0bEM, arperarHoe
COCTOSTHHE BEIECTBAa, ra3, (PU3NYECKHe BEIUYMHBI, €AWHUIIBI W3MEPEHUs, KOCMOC, IUIaHETHI,
3B&3ap1, Comuie. buonorusi: ¢orocunTes, apixanue, Ouocdepa. Ieorpadus: armocdepa,
ruapocdepa, MUHepallbl, TOPHBIE TOPOIbI, TOJIE3HBIE HCKOMIAeMbI€, TOTLIMBO, BOJHBIE PECYPCHI.

COIJEP/KAHUE YYEBHOI'O IPEJIMETA 9 kiacc
BemecrBo u xuMu4eckas peakuus. 7 4.

[Tepuoauueckuit 3akoH. Ilepuoanueckas cucrema xumuueckux snementoB . Y. Menpeneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX
NEPUOJIOB, Kajusl, KaJblMsl U UX COEIMHEHUH B COOTBETCTBUU C IOJOKEHHUEM 3JIEMEHTOB B
[Tepuoaunueckoit cucteMe U CTPOEHUEM UX aTOMOB.



Crpoenue BelecTBa: BUAbl XUMUYECKOMN CBSA3U. THUIIBI KPUCTAIUIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOICTB BEIIECTBA OT TUNA KPUCTAINIMYECKON PEIETKU U BUAA XUMUYECKOU CBSI3U.

KJ'IaCCI/I(l)I/IKaLII/IH 1 HOMCHKJIATypa HCOPraHNYICCKUX BCIICCTB (MC)KI[YHapOI[HaSI n TpI/IBI/IaJ'IBHEU[).

XUMHYECKHE CBOMCTBaA BCHICCTB, OTHOCAIIMUXCSA K pPa3jIM4YHbIM KJIaCCaM HCOPIraHMYCCKHX
COCI{I/IHGHI/Iﬁ, TCHCTUYCCKAA CBA3b HCOPTraHUYCCKUX BCIICCTB.

Knaccudukanuss XMMHUYECKHUX peaklUud [0 Pa3IMYHbIM NpU3HAKaM ([0 YUCIy U COCTaBy
Y4aCTBYIOLIUX B PEAKIIUHU BEILIECTB, IO TEIJIOBOMY 3(h(eKTy, 10 U3MEHEHUIO CTENIEHEH OKUCIICHUS
XUMHMYECKUX OJJIEMEHTOB, @10 OOpaTUMOCTH, IO YYacTHUIO Karajau3aropa). OK30- U
9HJO0TEPMHUUYECKUE PEAKLIMH, TEPMOXUMUUYECKHUE YPABHEHUSI.

Ilonsitue o CKOpPOCTH XHUMHUYECKOMU pCaKIuun. ITousatue 00 06paTI/IMBIX u H€O6paTI/IMBIX
XUMHUUYCCKHUX PCAKIHAX. IloHsiTHE O TOMOIGHHBIX U T CTCPOICHHBIX pPCaKLIUAX. IlonsiTue o
XUMHUYCCKOM PABHOBCCHHU.

dDaKTopr, BJIMAIOOIUEC Ha CKOPOCTb XUMHYECKOU pC€akKiuu MW IIOJOXCHUEC XHUMHUYCCKOIO
PaBHOBCCHUA.

OKHUCITUTETPHO-BOCCTAHOBUTEIbHBIE ~ PEAKIWH,  OJJNEKTPOHHBI  OalmaHC  OKHUCIHUTENBHO-
BOCCTaHOBUTENFHOU peakiuu. CocCTaBleHHE YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIX
peaKIuii ¢ NCIOJIb30BAaHUEM METO/Ia AIIEKTPOHHOTO OanaHca.

T€0pI/I$I BHGKTpOHI/ITH‘IGCKOﬁ AJucconruanuu. 9J'I€KTp0J'II/ITBI " HCOJICKTPOJIUTHI. KaTI/IOHBI, AHWOHBI.

MexaHu3M JUCCOIMAIMA BEIIECTB C Pa3MYHBIMU BHJIAMU XUMHUUYECKOW CBs3u. CTemneHb
IUCCOLIMALINH.

CunbHble U ciabble TEKTPOIUTHI. Peakiuym MOHHOTO OOMeHa. YCIIOBUS MPOTEKAHHS peaKIuil
HOHHOTO OoOMeHa, MOJIHblE M COKpalI€HHbIE MOHHBbIE ypaBHEHMs peakuuid. CBOMCTBa KHCIIOT,
OCHOBAaHMM W COJieH B CBETE€ TMPENCTAaBICHUN 00 DIEKTPOJUTUYECCKONW JHCCOILMAIINY.
KauectBenHnble peakiini Ha HOHBI. [IOHSITHE O TUPOIIU3E CONEN.

XUMHYECKUI JKCIIEPHMEHT: O3HAKOMJICHHE C MOAEISMH KPHCTALUTMYECKUX  PEIETOK
HEOPraHMYEeCKUX BEIIECTB — METAJUIOB U HeMeTayuloB (Tpadura u ammasa), CII0KHBIX BEIIEeCTB
(xJIopuIa HATPH); HCCIEAOBaHHE 3aBUCHMOCTH CKOPOCTH XUMHUUECKON peakiiy OT BO3ACHCTBUS
pa3NUYHBIX (AKTOPOB; HCCIIEAOBAHME D3JIEKTPOINPOBOAHOCTH PACTBOPOB BEIECTB, IpoIecca
JMCCOLMAIMY KHCIOT, IIelnodeil M coneil (BO3MOXKHO HCIOJB30BAaHHE BHUICOMATEPHAIIOB);
MPOBEJICHHE OMNBITOB, WIIIOCTPUPYIONMX IMPH3HAKH IMPOTEKAHUS PEaKIii HOHHOTO OOMEHa
(oOpa3oBaHHMe oOcajka, BBIJIEJICHHE Tra3a, OOpa30BaHUE BObI); OIBITOB, WJLIIOCTPUPYIOIINX
MPUMEpPHl  OKUCIUTEIHHO-BOCCTAHOBUTENFHBIX peaknuii (TOpeHue, peaknuu pPa3IoKeHHS,
COEIMHEHHSI); pAaCcTIO3HABAHNE HEOPTAaHMUECKUX BEIIECTB C TOMOIIbIO KAYECTBEHHBIX peaKIfii Ha
MOHBI; PelICHNE SKCIIEPUMEHTAILHBIX 3a/1a4.

MeTta/ibl 4 MX coeauHenud. 15 y.

OO01ras XapakTepucTUKa XMMHUYECKHUX 3JI€MEHTOB — METAJIJIOB HA OCHOBAaHUU MX TOJIOKEHUS B
[Tepuoanueckoit cucreme xumuueckux sieMeHToB J[. M. MeHjeneeBa U CTpOEHUST aTOMOB.
Crpoenue MeramioB. MeTainnueckas CB3b M METaJUIMYECKash KpUCTaUIMYecKas peliéTka.
DNEKTPOXUMUYECKUN pAJl HanpspKeHU MeTainoB. Du3nMyecKkue U XUMHUYECKHE CBOWCTBA
MeTaiioB. O61mue crnocoOs! noxydeHust Merauio. [loHsTHE 0 KOPPO3UHM METaNIOB, OCHOBHbBIE



CrocoObl 3alUThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, NIOPATIOMHUHHUNA, OpOH3a) U HX
MPUMEHEHHUE B ObITY U TPOMBIIICHHOCTH.

[[lenounbie Meraibl: nojoxeHue B llepuoanueckoil cucreme xumuueckux snementon J[. U.
MengeneeBa; CTpOEHHE HMX aTOMOB; HaxOXKJIeHUE B mpuponae. DU3MYECKUE U XUMHUYECKHE
cBOiicTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIIbI M TUAPOKCUABI HaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCIUHEHUH.

[[lemouyHo3eMeNbHBIC METALIBI MarHWi W KajbIUi: TMoJiookeHue B Ilepwoawueckoi cucreme
xuMmuueckux sneMmenToB JI. M. Menjaeneesa; cTpoeHHe WX aTOMOB; HAaXOXKJICHHUE B TPHUPOJIEC.
dusznyeckue U XMMUYECKHE CBOMCTBAa MarHus M KajbliMsa. BakHellnme coeIUHEHHS KaJlbIIMs
(okeun, TUIPOKCH]T, COIH). JKECTKOCTH BOIBI U CIIOCOOBI €€ yCTpaHEeHHUSI.

AmoMuHuii: monoxkenue B [lepuonnueckoit cucreme xumuieckux snemeHToB [1. . Menneneesa;
CTPOEHHE aToMa; HaxOoXiAeHUe B mpupoje. Puzndeckrue W XMMHYECKUE CBONCTBA AJIFOMUHHSL.
AmdoTrepHbIC CBOHCTBA OKCHJIA U THIPOKCHIA ATIOMUHHS.

Kenezo: monoxenue B [lepuogndeckoit cucrteme xumudeckux snementoB J[. M. Menneneesa;
CTPOCHHE aTOMa; HaXOXAeHHe B pupoae. Pusndeckrne u XMuMU4YeCKHe CBOMCTBa xene3a. OKCHIbI,
ruapokcuabl u conu xxenesa(ll) u xenesza(Ill), mx cocras, cBOMCTBA U TIOTyUYEHUE.

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMIICHUE ¢ 00pa3aMu METaJIOB U CIUIABOB, UX (YU3HUECKUMU
CBOWMCTBAMH; H3y4YCHHE pE3YJIbTaTOB KOPPO3HMH METAUIOB (BO3MOXHO HCIOJIB30BAaHUE
BHJIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJECHCTBUS OKCHIA KaJbllMsg WU HATPUS C BOJOH
(BO3MOXKHO UCIOJIb30BAHUE BUIEOMATEPHAIIOB); UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJIBL; IIpoliecca
TOPEHHUsl JKele3a B KHUCIOopoAe (BO3MOXKHO MCIIONB30BaHME BUIEOMATEPHUAJIOB); IPU3HAKOB
MPOTEKaHMs KaUeCTBEHHBIX PEAKIMI HAa MOHBI (MAarHus, KaJbLus, aJFOMUHMS, LIMHKA, xkene3a(ll)
u xene3a(lll), mequ(Il)); HaGmronenue U onucanue MPOIECCOB OKPAIIMBAHUS TUIAMEHH HOHAMH
HaTpus, Kaiusg W KajblHs (BO3MOXKHO HCHOJIb30BAHHWE BHUEOMATEPHAIIOB); HCCIEIOBAHUE
aMpOTEepHbIX  CBOMCTB THUJIPOKCHAA QATIOMHHMS W  THUIPOKCHAA  I[MHKA;  pelleHue
SKCIIEpPUMEHTANIbHBIX 3a71a4 110 TeMe «BaxkHeime MeTaibl M UX COeAMHEHUS.

Hemeranabl 1 ux coexunenud. 30 4.

OO6mass xapakTepucTuka rajsoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC CTEMECHHU
OKHCJICHUSI.

Crpoennie u pu3NUECKHE CBONCTBA MPOCTHIX BEIIECTB — TAJIOT€HOB. XMMHUYECKHUE CBOMCTBA Ha
npuMepe XJiopa (B3aMMOJACHUCTBUE C METaUIaMH, HEMETalIlaMH, MIeIo4aMu). XJIOPOBOIOPO/I.
ConsHast KWCIOTa, XMMHUYECKHE CBOMCTBA, NOJydeHUE, NpuMeHeHue. J[lelicTBue xiopa u
XJIOPOBOZOPOJA Ha OpraHu3M 4enoBeka. BaxkHelye XJIopuibl 1 UX HAXOXKACHUE B PUPOJIE.

O6mas xapakrepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHbIE
CTETICHU OKHUCIICHHUSI.

Crpoenue u (U3NYECKUE CBONCTBA MPOCTHIX BELIECTB — KUCIOPOAA U CEPbl. AJUIOTPOIHBIC
MOIU(UKAIIMN KHUCIOPOAAa M Cepbl. XUMHUUYECKHe CBoiicTBa cepbl. CepoBOAOPOA, CTPOCHHUE,
¢u3nueckrue U XUMU4Yeckue cBoMCcTBa. OKCHABI cephl KaK MPEACTaBUTENN KUCIOTHBIX OKCHIOB.
CepHas kuciora, (pu3M4ecKkre M XUMHUYECKHE CBOWCTBa (OOIIME KaK MpeICTaBUTENs Kiacca



KHCIIOT U crieniduueckue). XUMHUECKUE PEAKIINH, JISKAIINE B OCHOBE MTPOMBIIIIEHHOTO Crioco0a
nosryueHusi cepHoil kucnothl. [Ipumenenue. Conu cepHON KHUCIOTHI, KAU€CTBEHHAs! peakKlus Ha
cynbdar-uoH. Haxoxxaenue cepbl 1 €€ COeIMHEHUH B IPUPOJIE.

XUMUYECKOe 3arps3HEHHE OKPYKAIOIIEH Cpelbl COCTUHEHHSIMH Cepbl (KUCIOTHBIC OXKJIH,
3arpsi3HEHHUE BO3yXa U BOJOEMOB), CIOCOOBI €T0 MPEIOTBPAILCHHUS.

O61ua5[ XapaKTCPUCTHUKA 3JICMCHTOB VA-prr[HBI. Ocobennoct CTPOCHHS aTOMOB, XapaKTCPHLIC
CTCIICHU OKHCJICHUA.

A30T, pacrpocTpaHeHre B Ipupose, GU3HNUecKue U XUMU4Yeckne cBoiictBa. KpyroBopor asora B
pupose.

AMMI/IaK, €ro (1)I/I3I/I‘I€CKI/I€ U XUMHYCCKHUC CBOﬁCTBa, IMMOJIY4YCHUC U NIPUMCHCHUC. Commn aMMOHMN:,
Hux (1)I/IBI/I‘ICCKI/IC U XHMHYCCKHC CBOfICTBa, IMPUMCHCHHUC. KauecTBennas peaKknud Ha HOHBI
aMMOHHA. A30THas KHCJI0Ta, eé MOJIy4YCHHC, q)I/I3I/I‘I€CKI/I€ 1 XMMHUYECKHE CBOMCTBA (06IJ_II/I€ Kak
OpeaCTaBUTECIIA KilacCa KUCIOT U CHGL[I/I(l)I/I‘IGCKI/IC). Hcnons3oBanue HHUTPATOB U coJieli aMMOHMS
B KQYCCTBC MUHCPAJIbHBIX y,1:[06p€HPII>i.

XUMHUYECKOE 3arpsA3HCHUC 0pr>KaIOHI€fI cp€abl COCAMHCHHAMMU a30Ta (KI/ICJ'IOTHBIG JOXIH,
3arpsI3HEHUC BO31yXa, IIOUBbI U BOZ[OéMOB).

®docdop, ammorponusie Moaudukauu Gocdopa, husnvdecKkue U XuMudeckre cporictra. Okcu
dochopa(V) u docdopnas kucnora, ¢GuU3MUECKUE U XUMHYECKHE CBOMCTBA, MOJydYeHHE.
Ucnonb3oBanue GpocdaToB B Ka4eCTBE MUHEPAIBHBIX YI0OpEHUH.

O6mas xapakrepuctuka 31eMeHToB [V A-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIE
CTETICHH OKHCIICHHSI.

VYrepon, aluioTponHbIe MOAU(BUKAIIUH, PACTPOCTPAHEHUE B IPUPOJE, PU3NISCKUE U XUMUYECKUE
cBoiictBa. Ancopoums. Kpyrosopor ymiepona B npupone. Okcuabl yriepoaa, ux pusnueckue u
XUMUYECKHE CBOMCTBA, JEWCTBHE HA JKUBBIE OpraHU3Mbl, MOJy4YEeHHUE U [PUMEHEHHUE.
DKoNOruYecKre MpoOeMbl, CBs3aHHbIE ¢ OkcuaoMm yriepona(lV); rumore3a mmoGambHOTrO
MOTEIUICHUS KITUMara; MapHUKOBBIN 3(PdeKT.

VYronpHast kuciora ¥ €€ coinu, UX (U3MUecKHue M XUMHYECKHE CBOWCTBA, MOJIy4YeHHE U
IIPUMEHEHUE.

KauectBennas peakiusi Ha kapOoHaT-uoHBL. Vcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIUIEHHOCTH U CEJILCKOM XO3SHCTBE.

HCpBOHa‘IaHBHHC IOHSATHS 00 OpPraHUYCCKUX BCIICCTBAX KAK O COCAMHCHUAX yIIIEpoaa (MCTaH,
OTaH, 3TUJICH, AUCTUJICH, 3TAHOJI, ITIMHOCPUH, YKCYCHAasd KI/ICJ'IOTa). HUx coctaB MU XHMHYECKOE
CTpOCHHC. ITonsite 0 OMOJOTMYECKH BaXKHBIX BCIICCTBAX: JKHUpaAX, 6€HK3X, yreBoaax — MU UX
POJIN B )KU3HU YCIIOBCKA.

MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COEIMHEHUMN.

Kpemuwnii, ero ¢usznueckne u XUMHUYECKUE CBOWMCTBA, MOMydeHUE U npuMeHeHue. CoequHeHus
KpeMHus B nipupone. O6mue npeacraBienus o6 okcune kpemausi(IV) u kpeMHHEBOW KHCIIOTE.
Cunukarel, HMX MCIONB30BaHHE B OBITY, MEIUIMHE, MPOMBIIUICHHOCTH. BaxHeiue



CTpPOUTEIbHBIE MaTepHaJIbl: KepaMuKka, CTEKI0, IIEMEHT, OeToH, keie300eToH. IIpoGieMbl
0€30I1acHOTO UCTIONIB30BaHUS CTPOUTEIHHBIX MaTEPUAIOB B TIOBCETHEBHON YKH3HH.

XUMUYECKUH SKCIIEPUMEHT: U3Y4YCHHE OOpa3lloB HEOPTraHMYECKHX BEIIECTB, CBOMCTB COJISTHOU
KHCJIOTBI; TIPOBEJCHHE KAaY€CTBEHHBIX PEAaKIUil Ha XJIOPUJ-HOHBI U HAOIIOICHUE MPU3HAKOB HX
MIPOTEKaHMsI; OMBITHI, OTpakarouue (U3MYECKHe U XHMUYECKHE CBOMCTBAa TaJlOT€HOB U MX
COCIMHEHUH (BO3MOXHO HCIIOJIb30BAaHUE BHIEOMATEPUAIIOB); O3HAKOMJICHHE C 0Opasiamu
XJIOPHUIOB (TaJIOT€HUIOB); O3HAKOMJICHHE C 00pasliaMH cepbl M €€ COCIMMHEHUSIMH (BO3MOXKHO
HCIOJIb30BaHKE BUEOMAaTEPHUAJIOB); HAOIIOIEHHE ITpoliecca oOyIIMBaHUS caxapa MoJ| 1eHCTBUEM
KOHIICHTPUPOBAHHOM CEPHON KHCJIOTHI; M3y4Ye€HHE XUMHUYECKUX CBOMCTB pa30aBICHHOW CEpHOM
KHCJIOTBI, TMPOBEJCHNE KAaueCTBEHHOW peakluu Ha cyab(paT-uOH U HAOIIOIEHUE INMpH3HaKa eé
MPOTEKAaHMSI; O3HAKOMJIEHHWE ¢ (PU3WYECKMMH CBOMCTBaMH a3oTa, ¢ochopa M UX COeIUHEHUUN
(BO3MOKHO MCIIOJIb30BaHKE BHIEOMATEpUAIIOB), 00pa3iiaMu a30THBIX U (HocopHBIX ynoOpeHui;
nojilyueHue, coOupaHHue, paclo3HaBaHWE U M3Y4YEHHME CBOMCTB aMMHUaka; IPOBEICHUE
KaueCTBEHHBIX PEeaKIMi Ha HOH aMMOHHUA U (pochaT-noH U N3ydYeHHUE MPU3HAKOB X MPOTEKAHMUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHCJIOTHI ¢ MeIbI0 (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPHANIOB); M3Y4YEHHE MoOJelleld KPUCTAUIMUECKUX pemeEToK anmasza, rpadura,
¢ynnepena; 03HaKOMJICHHE C MTPOLIECCOM a/ICOPOIIMHM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
YIJIEM U YCTPOHCTBOM MPOTUBOTA3a; MOJIy4eHUE, COOMPaHUE, paclio3HaBaHUE M U3yUEHHE CBOMCTB
YIJIGKHCIIOTO Ta3a; IMPOBEJCHHE KaueCTBEHHBIX pEaKUWid Ha KapOOHAT- M CHUJIMKAT-UOHBI U
W3yuYeHHWE TPU3HAKOB MX TMPOTEKAHUS; O3HAKOMIICHWE C TPOAYKIUEH CHIUKATHON
MIPOMBILIUIEHHOCTH; PELIeHNE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe « BaxkHeil1e HeMeTasuibl U UX
COEIMHEHUS.

O060011eHNe 3HAHNI 0 XUMHUH 32 KyPC OCHOBHOM mIKO0JbI. 104.

[lepuonuueckas cucrema J[. . MenneneeBa u cTpoeHue atoma. DJIEKTPOOTPULIATEIBHOCTD.
Crenenp okucnenus. Ctpoenue BemiectBa. Kiaccudukamus xumudeckux peakiuii. CKOpocTh
XUMHYECKOW peakiuu. Juccoruanus 3J1eKTPOIUTOB B BOAHBIX pacTBOpax. MOHHBIE ypaBHEHUs
peakuuii. OKUCIUTENBHO — BOCCTAaHOBUTENbHbIE peakuuu. Heopranmdeckue BeliecTsa, HX
HOMEHKJIaTypa U Kiaccudukanusa. XapakTepHble XUMHYECKHE CBOWCTBA HEOPraHMYECKUX
BEIIECTB.

Oprannyeckue coeJuHeHUs . 64.

[lepBoHauanbHbIe MpeCcTaBIeHUsT 00 OpraHudecKkuX BemecTBax. [IpenenbHble U HenpeneabHbIE
yrieBooposl. [IpupoaHsie ncTouHNKHN yriieBogopoaoB. Kuciopogoconepskamye opraHuueckue
coenuHenus. benku. Xupsl. Yrnesoasl. Kanopuiinocts. JlekapcTsa.

MexnpeaMeTHbIC CBA3H

Peannsaunﬂ MCXKITPCAMCTHDBIX CBs3CH IIpyu U3YyUYCHUU XUMHU B 9 xiacce OCYHICCTBIIACTCA 4CpE3
HCIIOJBb30BAaHHUEC KakK 06H_II/IX C€CTCCTBCHHO-HAYYHBIX HOHSITI/IfI, TaKk H HOHHTI/Iﬁ, SABJIAIOIINXCA
CUCTCMHBIMU  JJIsI  OTACJIBHBIX HOPEAMETOB CCTCCTBCHHO-HAY4YHOI'O IHKIIA. Peanmaunﬂ
MCIXKITPCAMCTHBIX CBs3CH IIpU U3y4UCHUH XUMHU B 9 kmacce OCYHICCTBIIACTCA UCPE3 UCIIOJIb30BAHNC
Kak 06II_II/IX CCTCCTBCHHO-HAYYHbBIX HOHﬂTHﬁ, TaKk H HOHHTI/Iﬁ, SABJIIAIOIMUXCA CUCTCMHBIMH IJIA
OTACJIbHBIX IMTPEAMETOB €CTCCTBCHHO-HAYYHOI'O [IUKIJIA.



OOmue ecTeCTBEeHHO-HAy4YHbIE TMOHATHS: HAy4dHbIA (DaKT, THUIOTE3a, 3aKOH, TEOpHs, aHaJu3,
CUHTE3, Kiaccu(UKaus, TEePUOIUIHOCTh, HAONIOACHUE, SKCIICPUMEHT, MOJICIHPOBAHUE,
M3MEepeHne, MOJICITb, SIBJICHUE, TTAPHUKOBBIN 3(PQEKT, TEXHOIOTHS, MaTCPHUAITBI.

®dwusmuka: Marepus, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOIIbI, PaIHOAKTUBHOCTH,
MOJIEKYJTa, IEKTPUYECKUM 3apsil, TPOBOTHUKH, IOy IPOBOAHUKH, TUIICKTPUKH, (POTOIICMEHT,
BEIIECTBO, TEJNO, O0ObEM, arperaTHOe COCTOSHHE BEINECTBA, T'a3, PacTBOP, PaCTBOPUMOCTb,
KpUCTAJITMUECKask pEnIéTKa, CIUIaBbl, (PU3HMUECKHUE BETMYHHBI, CIIUMHHUIIBI U3MEPEHHSI, KOCMUYECKOE
MPOCTPAHCTBO, ITUIaHEThl, 3BE3abI, Comnnie. buonorus: ¢orocunTes, apixanue, Ouocdepa,
IKOCHUCTEMA, MHUHEPAIbHBIC YAOOPEHUS, MHUKPOIIEMEHTBhI, MAaKpOXJEMEHTBI, IHUTATCIbHBIC
BemectBa. l[eorpadus: armocdepa, rumpocdepa, MUHEpasbl, TOPHBIE MOPOMABI, MOJE3HBIC
HCKOIIaeMbI€, TOTUIMBO, BOIHBIC PECYPCHI.

Nzyuenne xumuu B 8 M 9 Kilacce HampaBieHO HA JOCTH)KEHHE OOy4YarOLUMUCS JTHUYHOCTHBIX,
MeTanpeIMETHBIX U IPEIMETHBIX PE3yIbTaTOB OCBOEHUS YUEOHOTO IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3ysIbTaThl OCBOCHHUS MPOTrPAMMbI OCHOBHOTO OOIIIEro 00pa3oBaHUs J10CTUTAIOTCS
B X0/i¢ 00y4YeHHsI XUMUU B €JUHCTBE YUeOHOW U BOCIUTATENbHON AedaTeabHoCcTH OpraHu3anuu B
COOTBETCTBHH C TPAAULMOHHBIMHU POCCUHCKUMU COLMOKYIIBTYPHBIMH U JIyXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMHU, MPHUHITHIMH B OOMIECTBE NpaBUJIAMH U HOPMaMHU TOBEIACHHS U CIIOCOOCTBYIOT
poLeccaM caMOIO3HAHUSI, CAMOPA3BUTHUS M COIIMAIIN3AINN O0YIarOIINXCS.

JIn4HOCTHBIE pe3ysbTaThl OTPaXKaIOT C(OPMUPOBAHHOCTh, B TOM YHUCJIE B YACTH:
IIaTpHOTHYECKOI0 BOCIIUTAHUSA

1) 1IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAy4YHOMY
HaCJIEZINI0, TIOHMMAaHMs 3HAUEHUs XMMHUYECKOW HAyKH B SKM3HM COBPEMEHHOIO OOIIECTBa,
CIOCOOHOCTH BIAJETh JOCTOBEpHOW MHGpOpMalMeld O MEepeOBbIX JOCTHKEHUSAX U OTKPBITHUAX
MHUPOBOI U OTEUECTBEHHOM XHWMHUH, 3aMHTEPECOBAHHOCTU B HAay4HBIX 3HAaHUSAX 00 ycTpoHcTBe
Mupa u obmiecTBa; [ paXk1aHCKOTo0 BOCIIUTaHUS

2) NOpencTaBiCHHs O COLMAIBHBIX HOpPMAax M MPaBWIAX MEXKINYHOCTHBIX OTHOUIEHHH B
KOJUIGKTUBE, KOMMYHUKAaTHBHOW KOMIIETCHTHOCTH B OOIECTBEHHO IOJIE3HOH, Yy4eOHO-
HCCJIeI0OBATENIbCKOM, TBOPUECKON U IPYTUX BUIAX NEATEILHOCTH; TOTOBHOCTH K pa3HO 00pa3HOM
COBMECTHOM [JESATENIbHOCTU NPU BBINOJIHEHWH Y4eOHBIX, ITO3HABATEIbHBIX 3a/1a4, BBITOJIHEHUU
XUMHYECKUX IKCIEPUMEHTOB, CO3aHUN YUEOHBIX IPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHUIO
U B3aUMOIIOMOIIM B MpoOIlecce ATON y4eOHOW MAeATeNbHOCTH; TOTOBHOCTH OIICHMBATh CBOE
MOBE/IEHUE U TIOCTYTIKH CBOMX TOBAapHUILEH € MO3ULIUY HPAaBCTBEHHBIX U MIPABOBBIX HOPM C YUETOM
OCO3HAaHUs OCIEICTBUM MOCTYNKOB; L|eHHOCTH HayYHOTO MO3HaHUs

3) MHUPOBO33PCHYCCKUX HpCILCTaBJ'ICHI/Iﬁ O BCIICCTBC U XUMUYECKOU peaknuu, COOTBECTCTBYIOIUX
COBPEMCHHOMY YPOBHIO Pa3BUTUA HAYKH W COCTABJIOMIUX OCHOBY MJISI IIOHMMAHUA CYHIHOCTHU
Haquoﬁ KapTUHBI MHUpPA, HpeHCTaBHCHHﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTHUSA IIPUPOIHI,
B3aHMMOCBA34X YCJIOBCKA C HpHpO,Z[HOﬁ CpCI[OI‘/‘I, O pOJIM XUMHUHU B ITIO3BHAHUHU ITUX 3aKOHOMCpHOCT€I>’I;

4) IMMO3HABATCJIBHBIX MOTHUBOB, HAIIPABJICHHBIX Ha IIOJIYYCHHUC HOBBIX 3HAHUU MO XHUMMHU,
H606XOI[I/IMBIX JJIA 00BICHEHUS Ha6J'IIOI[a€MBIX mpoueccCoB U HBHCHHﬁ;



5) mo3HaBarenbHOW, WHPOPMAIMOHHOM M YHTATENbCKOM KYJIbTYypbl, B TOM 4YHCJIE€ HAaBBIKOB
CaMOCTOATEIBHONW pabOTHl C Y4eOHBIMH TEKCTaMH, CIPABOYHOW JIMTEPATYPOU, JOCTYITHBIMHU
TEXHUYECKUMU CPEACTBaMU MH(POPMAIIMOHHBIX TEXHOIOTHH;

6) mHTEepeca K OOYYCHHMIO M TMO3HAHMIO, JTIOOO3HATENLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, IPOEKTHOW U HMCCIIEI0BATEIbCKON /I€ATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBIeHHOCTH U YPOBHs 00ydeHus B panbHeimem; @opMupoBaHus KylIbTYpbl 37J0POBbSI

7) oco3HaHUs IICHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY 3/10POBbIO, YCTAHOBKH HA
3M0pOBBI  00pa3 JKW3HU, OCO3HAHUS TOCIEACTBUNA W HENPUATHS BPEAHBIX IPHUBBIYCK
(yrmoTpeOiieHust ajaKorojisi, HAPKOTHKOB, KypeHHUs), HEOOXOAMMOCTH COOJIONCHUS TpPaBUI
0e30macHOCTH MpU OOpaAIEeHUH C XMMHUYECKHMMH BEIIECTBAMU B OBITY W pealbHOM >KU3HU;
TpynoBoro BocnuTaHus

8) mHTEpeca K MPaKTHUYECKOMY H3yUYeHHIO mpodeccuid u Tpyda pa3IuyHOTO Poja, yBaKEHHUE K
TPYAY U pe3yabTaraM TPYIOBOU AeATEIbHOCTH, B TOM YMCJIE HA OCHOBE IIPUMEHEHHUS IPEAMETHBIX
3HAaHUH 1O XUMHH, OCO3HAHHOTO BBIOOpA WHIMBUAYAIBHON TPACKTOPUU TMPOJOIKEHUS
o0pa3oBaHusl ¢ y4ETOM JMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX
UHTEPECOB M TMOTPEOHOCTEH; YCIENIHON NpOQPEeCCHOHANBHON NEATEIBHOCTH € Pa3BUTHUS
HEOOXOAMMBIX ~ yYMEHHWH; TOTOBHOCTh QJaNTHPOBAThCA B  MPO(ECCHOHAIBHON  Ccpene;
DKOJIOTMYECKOr0 BOCIUTAHUS

9) 9KOJIOTHYCCKH uenecoo6pa3Hor0 OTHOLICHUS K MPUPOAC KAK HCTOYHHUKY KHW3HU Ha 3€MJ'I€,
OCHOBE €€ CYIICCTBOBAHUS, IMOHUMaHUs HCHHOCTU 3J0POBOI0 U 0e30macHoro 06pa3a JKHN3HU,
OTBCTCTBCHHOI'O OTHOIICHHA K CO6CTB€HHOMY (bHBPI‘ICCKOMy U TIICUXUYCCKOMY 3I0POBBIO,
OCO3HAaHHUA ICHHOCTHU CO6J'II-O,Z[€HI/I$I IMpaBUJI 0e30macHoro IMMOBCACHUA IIPHU pa60Te C B€IICCTBaMu, a
TAKXKC B CUTyallUAX, YTPOKAOUIUX 3JOPOBbIO U X KU3HU HIOHGﬁ;

10) cnocoGHOCTH MPUMEHSTH 3HAHUS, MTOJTydaeMble MPU U3YYEHUHU XUMUH, JUIS PELIeHUs 3a]1ad,
CBSI3AHHBIX C OKpY>Karolel IpUPOAHON Cpeoi, MOBBIIIEHUSI YPOBHS 3KOJIOTHYECKON KYJIBTYpHI,
OCO3HaHUs IMI00AILHOTO XapaKTepa 3KOJIOTHYECKUX MPpo0JieM U IMyTel UX PEeIIeHUs TOCPEICTBOM
METO/I0B XUMUHU;

11) OKOJIOTMYCCKOI'0  MBINUJICHUA, YMCHHUA PYKOBOACTBOBATHCSA WM B H03HaBaT€HBHOﬁ,
KOMMYHHKaTHBHOﬁ n COI.II/IB.JIBHOﬁ IIPAKTHUKC.

METANPEIAMETHBIE PE3YJIBTATbI

B cocraBe MerampenMETHBIX pE3yIBTaTOB BBIICISAIOT 3HAYMMbIE 1S (OPMHUPOBAHUS
MHPOBO33pEHUsI OOIIEHAYYHbIC MOHATUSA (3aKOH, TEOpHs, MPHUHIMI, TUIIOTE3a, (aKT, cucTema,
mporecc, SKCHEPUMEHT M JIp.), KOTOPBIE HCIHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHWW U3 ATHX MPEIMETOB (OPMUPOBATH MPEICTABICHHE O
[EIOCTHOW HAayYyHOW KapTHHE MHpa, ¥ YHHBEpCAIbHbIC Y4eOHbIC JeHCTBUS (IIO3HABATEJbHBIC,
KOMMYHUKAaTUBHBIE, PETYISTHBHBIC), KOTOpPbIE 00eCHneunBarOT (OPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEIPHOMY IJIAHUPOBAHHIO U OCYIIECTBICHUIO Y4eOHO! e TEITbHOCTH.

MCTaHpeﬂMeTHBIe pe3yJIbTaTbl OCBOCHUS 06p330BaT€HBHOﬁ [MporpaMmsbl 10 XHUMHH OTpaAXKaArOT
OBJIAACHHUEC YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMHA Z[CﬁCTBI/IfIMPI, B TOM 4YHUCJIIC:

Ba3oBLIMH JJOrH4eCKHMH JeliCTBHAMH



1) ymMeHueM UCIob30BaTh IPUEMBI JJOTMUECKOTO MBIIIIEHUS P OCBOEHUH 3HAHUMN: paCKphIBATh
CMBICJT XUMHUYECKHX IMOHSATHN (BBIACIATh MX XapaKTepHbIC MPHU3HAKW, YCTAHABIMBATH B3aWMO
CBSI3b C JAPYTUMU TMOHSATHSIMH), UCIOIB30BATh MOHATHUS JUIsl OOBSICHEHUS OTAEIbHBIX (hAKTOB U
SIBJICHUI; BBIOMPATh OCHOBAHUS M KPUTEPHH JJIsl KIAaCCH(PHUKAIMKA XUMUYECKHX BEIIESCTB U
XUMHUYECKUX PEaKIUil; yCTaHABIMBATh NPUYMHHO- CIIEJACTBEHHBIC CBSI3U MEXKAY OOBEKTaMHU
W3YUYCHUS; CTPOHUTH JIOTHUECKHE pacCyKAeHHs (MHAYKTUBHBIC, IEIYKTUBHBIC, MO AHAJIOTHH);
JIeJIaTh BBIBOJIbI M 3aKIIOUYEHNUS;

2) yMEHHEM NpPUMEHSTh B MpoIlecce MO3HAHUS MOHATUS (NMpPEIMETHbIE M METalmpeaAMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIONb3yeMble B XUMHH, MPEOOPa30BBIBATh IIHPOKO
IpUMEHsIEeMbIe B XUMHUH MOJICIIbHBIE TPEJICTABICHNUS — XUMHUYECKUI 3HAaK (CHMBOII 3JIEMEHTA),
XUMUYecKass (GopMyla W ypaBHEHHE XUMHUYECKOM peaknmuh — TpU peleHHH y4deOHO-
MIO03HABATEJIbHBIX 33/1a4; C yYETOM 3THX MOJICIIbHBIX MPE/ICTABICHNUHN BBISBIISTH U XapaKTEPHU30BaTh
CYIIECTBEHHbIC IMPHU3HAKH H3yYaeMbIX OOBEKTOB — XHWMHYECKHX BEIIECTB M XHMHUYECKHX
peaKIuii; BBISBIATH OOIINE 3aKOHOMEPHOCTH, IPUYMHHO- CJICJCTBEHHBIC CBS3H M MPOTHBOPEUHS
B U3y4YaeMbIX IIpoleccax W SBJICHUSX; IMpeajiaraTb KpPUTEPHUH [UIS BBISBICHUS OITHX
3aKOHOMEPHOCTEH M TPOTHUBOPEUMIl; CAMOCTOSITENIbHO BBIOMpAaTh CIOCOO penieHus y4deOHOU
3aJa4i (CpaBHUBATh HECKOJIHKO BAPHAHTOB PEIICHHS, BHIONPATh HanboJiee MOAXOISAIINN ¢ yIETOM
CaMOCTOSITEIHHO BBIICJICHHBIX KpUTEPHEB); ba30BBIMH HCCIIEIOBATEECKUMH ACHCTBUSIMA

3) yMEHHEM HCIOIb30BaTh MOCTABIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MTO3HAHUSA, & TAKKE
B Kau€CTBE OCHOBBI JUIsl (DOPMHUPOBAHUS TUTIOTE3BI TI0 TIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUI;

4) mpuoOpeTeHHE OIbITa MO IUIAHUPOBAHUIO, OPraHU3alMM W TPOBEACHUIO YUYCHHYECKHX
HKCIIEPUMEHTOB: YMEHHUE HAOIIOATh 332 XOJO0M IPOLECcCa, CAMOCTOSTENIbHO MTPOrHO3UPOBAThH €ro
pesynbrar, (GopMyarpoBaTh OOOOIICHHS W BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO OIBITA,
UCCIIEZIOBAaHUS, COCTABIATh OTUET O MpoJiesiaHHoW padore; PaboToii ¢ nndopmarmeit

5) yMeHHueM BbIOMpaTh, aHATU3UPOBATh U UHTEPIPETUPOBATh MHPOPMALIMIO PA3TUYHBIX BUIOB U
(dbopM mpencTaBieHuUs, MOyYaeMyl0 U3 Pa3HBIX UCTOUYHUKOB (HAYYHO-TOMYJSIPHAS JIUTEpATypa
XUMHYECKOTO COZIEPKaHusl, CIIPAaBOYHbIE TOCOOUS, pecypchl IHTepHeTa); KpUTUYECKH OIICHUBATh
MPOTHUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMEHHEM NPUMEHSATh PAa3IUYHBbIE METOIBI U 3apPOCHI MPH MOMCKEe U 0TOOpe MHPOpPMAIMU U
COOTBETCTBYOIIUX JaHHBIX, HEOOXOINMBIX JIJIsl BBIIOJHEHUS y4eOHBIX M ITO3HABATEIBHBIX 3a/1a4
OTIPEICIEHHOTO THUIA; TPUOOpPETEeHHE OIbITa B OO0JIACTH HCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHI, OBIAJCHNE KyJb TYpOi aKTUBHOTO MCIIOJIb30BAHUS Pa3INIHBIX
MOMCKOBBIX CHCTEM; CaMOCTOSATEIBHO BBIOMpATh ONTUMAIBHYI (OpMy MpeaCcTaBICHUS
nHpOpPMAIMM U WLIIOCTPUPOBATh pEIIaeMbIe 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmMamu rpaduKy U X KOMOMHAIIUSMU;

7) yMeHUEM WCIOJNIb30BaTh M aHAIM3UPOBATH B MpoIllecce Y4eOHOW W HCCIeN0BaTebCKON
NeSITeIbHOCTH UH(OPMAIUIO O BIUSHUU MPOMBIIIIEHHOCTH, CEJIBCKOTO X0341CTBa U TpaHCIIOpTa
Ha COCTOSIHHE OKpYyXKaroled MNpUpPOAHON Cpelibl; YHUBEPCAIbHBIMM KOMMYHHUKATHBHBIMU
JIEUCTBUSIMU

8) yMeHueM 3a7aBaTh BONPOCH (B XOJIe TMAJiora W/ WA AUCKYCCHUU) TI0 CYIIECTBY 00CYKIaeMOi
TeMBbI, HOpMYITUPOBATH CBOM MPEUIOKEHUSI OTHOCUTEIIHHO BBHITIOJHEHHSI IPETI0KEHHON 3a/1a9u;



9) npuoOpeTeHue OmbiTa MPE3EHTALMKU PE3YJIbTATOB BHIIOIHEHHUS XUMUYECKOIO SKCHEpHUMEHTa
(;1abopaTopHOTo OIBITA, JIAOOPATOPHOU PAbOTHI MO UCCIIEOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO
MIPOEKTA);

10) 3auHTEpECOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMU MO3HABATEIBHOM U HCCIIEI0BATENbCKON
NESITeIbHOCTU TPH PEeIeHWH BO3HUKAIOMIMX MpoOjeM Ha OCHOBE ydé€ra OOLIMX HMHTEPECOB U
COIVIaCOBaHMs MO3UIMI (00CyX1eH!sl, OOMEH MHEHHMSIMH, «MO3TOBBIE€ IITYPMbD», KOOPAWHAIUSL
COBMECTHBIX JIEUCTBUH, ONpPEeIEHUEe KPUTEPHUEB 10 OLEHKE KaueCcTBa BHIIOJHEHHON paboOThl U
1p.); YHUBEpCAIbHBIMU PETYISATUBHBIMU JIEHCTBUSMHU

11) ymeHueM caMOCTOATEIBHO OIpPENeNATh LU JeSTeIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISATS,
KOHTPOJIMPOBaTh W NpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOK JEATEIbHOCTh, BBIOMPATH
Han6Oomnee 3 PexTUBHBIE CITIOCOOBI perIeH s y4eOHbIX U MO3HABaTEIbHBIX 33/1a4, CAMOCTOSITEIILHO
COCTaBIISAITh WJIM KOPPEKTUPOBATH MPEIOKEHHBIN aITOPUTM JISHCTBU I MPU BHITTOJIHEHUH 3aJIAHUM
C y4€TOM IOJly4YeHHUs] HOBBIX 3HAHUH 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsX;
OLIEHUBATh COOTBETCTBHE ITOJIyUEHHOIO pe3yJbTara 3asBICHHOM L1eMH;

12) ymeHreM UCIoIb30BaTh U AaHATU3UPOBATh KOHTEKCTHI, IPEAJIaracMble B yCIOBUH 3aJaHUM.
MNPEAMETHBIE PE3YJIBTATbBI

B cocraBe npeMeTHBIX PEe3yJIBTATOB MO OCBOCHUIO 00S3aTEIBHOTO COJCPKAHMS, YCTAHOBICHHOTO
JTAHHOW TPUMEPHON pabodell MpOorpaMMoii, BBIICISIOT: OCBOCHHBIE OOYYAIOUIMMHUCS HAyYHBIC
3HAHMsI, YMEHHUS U CHOCOOBI JEHCTBUMU, crienudUUYecKre Ui MPEeIMETHOM 00MacTh « XUMHsD,
BUJIBI JIEATEIBHOCTH IO MOJYUYEHHIO HOBOTO 3HAHMs, €r0 MHTEpPIpPETalUH, IpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIHsIX.

ITpeameTHbIE pe3ynbTaThl MPEACTABICHBl OTPAXXKAIOT CHOPMUPOBAHHOCTH y OOyYarOIUXCS
CIIEAYIOLINX YMECHUI:

1) packpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX IMOHATHIA: XUMHUYECKHI JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KAaTMOH, aHWOH, IIPOCTOE€  BELIECTBO,  CIOKHOE  BEIIECTBO,  BAJIECHTHOCTb,
ANIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJICHMS, XMMUYECKas pEeaKlMs, XUMUYECKas CBS3b,
TEIUI0BOM 3 (eKT peakiuu, Moib, MOJIPHBIA 00BEM, PACTBOP; IEKTPOIUTHI, HEDJEKTPOIUTHI,
ANIEKTPOIIMTUYECKAST JUCCOIUAIIMS, PEAKIHMH HOHHOTO OOMEHA, KaTrajau3aTop, XUMHUYECKOE
paBHOBecHe, OOpaTMMble W HEOOpaTUMBIC PEaKIUU, OKUCIUTEIbHO- BOCCTAHOBUTEIHHBIC
peaKlu, OKHUCIHUTENIb, BOCCTAHOBHUTENb, OKHCJICHHME U BOCCTAaHOBJICHUE, AaJJIOTPOINMS,
aM(pOTEePHOCTh, XMMHUECKasl CBsI3b (KOBAJICHTHAsI, MOHHAS, METAJUTUYECKasl), KpUCTaIINYeCKas
pemérka, Koppo3usi METaIOB, CIUIABbI; CKOPOCTh XUMHUYECKON peaKI1H, MPEAEIBHO 10y CTUMAs
konnentpanus ([1K) BemecTBa; 2) WIIIOCTpUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHYECKHX
NOHATUN (CM. 1. 1) U TPUMEHSTH 3TU NOHSATHUS TPU ONMCAHUY BEILECTB U MX MPEBPAICHU;

3) uCHOIB30BaTh XMMHUYECKYH0 CHUMBOJIHUKY JUISI COCTaBJICHMsI (OPMYJl BELIECTB U ypaBHEHHI
XUMHUYECKUX PEAKIUH;

4) OonpeacCIIATb BAJICHTHOCTb U CTCIICHb OKHUCIICHUSA XUMUUYCCKHUX JJICMCHTOB B COCAMHCHUAX
Pa3IMIHOro COCTaBa; IMPHHAMJIC)KHOCTbL BCHICCTB K OHpe,I[eJ'IéHHOMy KJ1accy COG,Z[I/IHCHI/II‘/’I 10
(bopMynaM; BHU XUMHYECKON CBS3U (KOBaJ'ICHTHaSI, HOHHAas, MCT&J’IJ’IH‘IGCK&H) B HCOPTraHUYCCKUX
COCAMHCHUAX, 3apsad HOHa II0 XUMUYECKOU q)OpMYJ'IC; XapakKTep CpCAbl B BOJHBLIX pPaCTBOpPaAx
HCOPraHNMYCCKHX COGﬂHHGHHﬁ, THII KpHCTaHHHQCCKOIZ pCIJ_IéTKI/I KOHKPCTHOI'O BCIICCTBA,



5) packpeiBath cMmbicn Ilepuonnueckoro 3akona [[. . MenneneeBa u JeMOHCTPUPOBATH €0
MOHMMAaHHUE: OIKCHIBATh W XapakTepu3oBaTh TabnauuHyro ¢opmy [leproanyeckord CUCTEMBI
XUMHYECKUX JJIEMEHTOB: Pa3lInyaTh MOHSATHUS «IaBHas moarpynna (A-rpynma)» U «mododHas
noarpynmna (b-rpynma)», mansie u OoJsblMe TEPUOIBI; COOTHOCHUTH OO0O3HAYECHHSI, KOTOPHIE
UMEIOTCSl B TIEPUOJMYECKOM TaONMuIle, C YHCIOBBIMH XapaKTEPHUCTUKAMHU CTPOCHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTAB U 3aps[l AIpa, 00IIee YHCIIO MIEKTPOHOB U PACTIPEICTICHUE HX 110
AIIEKTPOHHBIM CIIOSIM ); OOBSCHATH OOIIME 3AKOHOMEPHOCTH B M3MEHEHUH CBOIMCTB 3JIEMEHTOB U UX
COEJIMHEHHUH B Mpeiesiax MaJlbIX MEPUOAOB U MIABHBIX MOATPYIIl C YYETOM CTPOEHHUS UX aTOMOB;

6) ximaccuUUIUpPOBaTh XUMHYECKHE OIIEMEHTBI; HEOPraHWYEeCKHe BEIIeCTBa; XUMHUYECKHE
peakiuu (1Mo YUCIy U COCTaBy YYacTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIioBoMy dddexTy, mo
M3MEHEHUIO CTENICHEH OKMCIIEHHSI XUMUYIECKHUX JIEMEHTOB);

7) xapakTepu3oBaTh (OMHUCHIBATH) 00IME U crienu(DUUeCcKue XUMMHUYECKHE CBOMCTBA MPOCTHIX U
CIIOXKHBIX BEIECTB, MOATBEPKAAsl ONMMCAHUE MPUMEpAMH MOJEKYJISPHBIX U MOHHBIX ypaBHEHUH
COOTBETCTBYIOIIUX XUMUUECKUX PEAKIINH;

8) COCTABJIAIThb YPABHCHUA BHGKTpOHHTI/I‘ICCKOﬁ AUCConan KNCJIOT, H.ICJIO‘ICﬁ u COJ'IGIZ; IIOJIHBIC
n COKpaH_IéHHBIG YpaBHCHUA pCaKI_[I/Iﬁ HMOHHOTI'O 06M€Ha; YpaBHCHUA peaKL[PIfI, MOATBCPIKAAIOIIUX
CylI€eCTBOBAHUC TCHETUYECKOM CBSI3U MCXKAY BCIICCTBAMHU PA3JINYIHBIX KIIACCOB,

9) PaCKpPbIBATDb CYIIHOCTb  OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX pCaKHI/IfI MMoCpCaACTBOM
COCTABJICHUA SJICKTPOHHOI'O OajlaHca 3THX pCaKHHﬁ;

10) mporHo3WpoBaTh CBOWCTBAa BEHIECTB B 3aBUCHUMOCTH OT WX CTPOEHUS; BO3MOKHOCTH
MPOTEKaHHsI XUMHUECKHX MPEBpalleHNI B pa3IMUHBIX YCIOBHUSX;

11) BbIYUCJIAATh OTHOCUTCIIbHYIO MOJICKYIIDHYIO U MOJIIDHYHO MACChl BCIIECTB; MACCOBYHO 10JIHO
XUMHWYCCKOI'O 3JICMCHTA IIO (bOpMy.]'Ie COCAUHCHUA; MACCOBYHO HOJIIO BCHICCTBA B PACTBOPC,
IpOBOAUTH paC‘-IéTBI 10 YPaBHCHHUIO XUMHUYECKOU pCaKnuu,

12) cnemoBarh IpaBUiiaM MOJIH30BAHUS XMMHUYECKON MTOCYAO0N U TaOOpaTOpPHBIM 000PYI0BaHUEM,
a TaKkKe MpaBUJIaM OOPAIICHHsI C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMU TI0 BBITTOJTHEHHIO
71a00paTOPHBIX XUMHYECKHX OTBITOB IO TOJIYYCHHIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMHaka u yIriaeKucIioro rasa);

13) mpoBOAWMTH peaKIMH, MMOATBEP)KIAAIONINE KAu€CTBEHHBIH COCTAaB pPa3IUYHBIX BEIIECTB:
pacno3HaBaTh OMBITHBIM TYTEM XJIOPUI-, OPOMHI-, MOAWA-, KapOoHaT-, ¢ocdar-, cuIuKar-,
cynb(dar-, THAPOKCH]I-MOHBI, KATHOHBI aMMOHHUS U HOHBI H3YUYE€HHBIX METAJIJIOB, IPUCYTCTBYIOIINE
B BOJIHBIX paCTBOpaxX HEOPTaHUYECKUX BELIECTB;

14) npuUMeHSATh OCHOBHBIE ONEPALMHU MBICIUTEIBHOW JEATENbHOCTH — aHaJU3 M CHUHTE3,
CpaBHeHHUE, 0000IIeHNEe, CUCTEMATU3AIUIO, BBISIBICHUE TPUYUHHO-CIICACTBEHHBIX CBS3CH — IS
M3Y4YE€HHs] CBOMCTB BEIIECTB U XMMUYECKUX PEAKIUI; €CTECTBEHHO-HAYYHbIE METO/bI TTO3HAHUS
— HaOIIoNIeHNEe, U3MEPEHUE, MOICTTMPOBAHKE, IKCIIEPUMEHT (pealbHbI 1 MBICIICHHBIN).






TEMATUYECKOE IINTAHUPOBAHHUE 8 KJIACC

Ne | HaumeHoBaHnme KoanuecTBo yacos Bujabl gesreibHOCTH
/1 | pa3aejioB U TeM BCEro0 | KOHTPOJIbHBbIE | IPAKTHYECKHUE
NporpaMmbl padoThI padoThl
1 Tema 1. 16 1 3 PackpbIBaTh poiib XMMHUU B IPUPOE U KU3HU YEJIOBEKA,
[lepBoHauanbHbBIE e€ CBS3b C IPYTMMHU HayKaMH.;
XUMHYECKHUE MOHATHUS Pa3znuyare yncThIe BeleCTBAa U CMECH; OJTHOPOIHBIE U
HEOJHOPOJIHbIE CMECH.;
Pa3znuyare ¢pusnyeckue 1 XUMHUUECKHE SIBJICHHUSL.;
OnpenensaTe NPU3HAKM XMUMHUYECKHUX peakuud WU
YCIIOBUS UX IPOTEKAHUS. ;
CnenoBarh mpaBWiaM  IOJb30BaHHUS  XUMHUYECKOU
MOCY/ION M J1ab0paTOPHBIM
obopyoBaHMEM, a TaKkKe IMpaBuiaM oOOpalleHus ¢
XUMHYECKUMH Bellle CTBaMH B
COOTBETCTBHMM C HWHCTPYKIMSIMHU T[0 BBIIOJHEHUIO
NPAaKTUYECKUX paboT.;
[InanupoBare U NPOBOIUTH XUMUYECKUN IKCIEPUMEHT
M0 U3YUYEHUIO U OMHCAHUIO
($U3NYECKUX CBOWCTB BEIIECTB, CIOCOOOB pa3/esieHus
cMecel BEILEeCTB.;
Hcnonp30BaTh pu BHINMOIHEHUH Y4€0 HBIX 33JJaHUI U B
MPOLIECCE HCCIEA0BATENBCKON
JEATENBbHOCTH  HAYyYHO-TIOMYJSIPHYIO  JIUTEPATypy
XUMHUYECKOTO CONIEP KaHMs, CIIPABOYHBIE
MaTepuasbl, pecypcbl HTepHeTa. ;
BricTpauBaTh pa3BEpHYTHIE MHUCHMEHHBIE M YCTHBIC
OTBETHI C OMOPOI Ha UHPOPMALIHIO U3
y4eOHMKa ¥ CHOPAaBOYHBIX MAaTepUaOB, T'PaMOTHO
WCIIOJb30BATh H3YUYECHHBINA MOHATHUITHBII
anmnapar Kypca XMMHH;
2 Tema 2. Baxueiiue 18 1 3 IIpuMeHsITh €CTEeCTBEHHO-HAyUHbIE METOJbl MMO3HAHUS

MpeaACTaBUTCIN

(B TOM 4mcIie HAOTIOICHHE,




HCOPraHN4ICCKUX
BCIIICCTB.

MOJICIIMPOBAHUE, IKCIIEPUMEHT) U OCHOBHBIE OTIEpAIHH
MBICTUTEILHOU eI TETbHOCTH

(cpaBHeHwMe, Kiaccu(PUKAINA) AJIs1 U3YUSHHSI BELIECTB U
XUMHYECKHUX PeaKIni.;

PackpeiBaTh CMBICT M3y4aeMbIX TMOHATUN U 3aKOHOB U
NPUMEHSTh 3TU NOHATHUS TIPU

OIHMCAHUU CBOWCTB BEIIECTB U X MPEBPAIICHUH. ;
Pasnmuyare Qu3mveckue W XUMHUYECKUE SIBICHUS,
OOBSICHATD UX CYIIHOCTH C TOUKH 3PEHUS
ATOMHO-MOJICKYJISIPHOTO YUCHHUS. ;

Onpenensats MpU3HAKUA XUMUYECKUX PEAKIIUH, YCIOBHS
UX MPOTEKaHMSL.;

OOBSICHATH CYITHOCTh (PU3NYECKUX M XHUMHYECKUX
SIBIIGHUI C TOYKHU 3PEHUS aTOMHO-

MOJIEKYJISIPHOTO YUEHHUSI. ;

Knaccudummposars xumudeckue peakiuu (1o 4uciy u
COCTaBYy pearupymoIux u

00pa3yronnxcs BEMIEeCTB).;

CocraBnate  (opMmynbl  OWHApHBIX  BEIIECTB IO
BAJICHTHOCTH U OTIPENIENISTh BaJCHTHOCTb 110
dbopMynam BEIIECTB.;

PaccraBnsath KO3 PUITUEHTHI B ypaBHEHUSIX
XUMHUYECKUX PEaAKIUM.;

CnenoBarh mpaBWiaM MOJb30BaHHUS  XUMHUYECKOU
MOCY/ION M J1a00paTOPHBIM

obopyoBaHMEM, a TaKkKe IMpaBuiaM oOOpalleHus ¢
BEIIECTBAMHU B COOTBETCTBUU C

UHCTPYKIUSMH  I10  BBIIOJHEHUIO  J1AOOpaTOPHBIX
XUMHUYECKHX OIIBITOB.;

Hcnonp30Barh NpH BRINOJHEHUH YUEOHBIX 3aJJaHUM U B
Ipoliecce UCCIe0BaTeIbCKON

NEeSTeIbHOCTH ~ HAyYHO-TIOMYJSIPHYIO  JIUTEparypy
XUMHUYECKOTO COACPKaHMUsI, CIIPa BOY HbIE




Marepuansl, pecypcel HTED HeTa.;

BricTpanBate pa3BEpPHYTHIE IHUCBMEHHBIE W YCTHBIE
OTBETHI C OMOPO HA HH(OPMAITHIO U3

y4eOHMKa ¥ CHOPAaBOYHBIX MAaTepUaloOB, T'PaMOTHO
WCIIOJb30BATh H3YUYCHHBINA MOHATHUITHBII

anmapar Kypca XUMHUH;

Tema 3. OcHOBHEIE
KJ1aCCBI
HEOPTaHUYECKUX
COCTMHECHUI

12

PackpeiBaTh CMBICTT M3y4aeMbIX MOHSATUN U TPUMEHSTH
OTH MOHSTHUS MIPU OTMIHCAHUN CBOWCTB

BEIIECTB U UX MPEBPAIICHU. ;

Xapakrepu3oBarh  (ONMUCHIBaTh) COCTaB  BO3IYyXa,
du3nYecKue U XM MUYECKHE CBOWCTBA

KHUCJIOPOAA, CIOCOOBI €ro IMOJyYeHUsl, IPUMEHEHHE |
3HAYCHUE B IIPUPOC U KU3HH

YeNoBeKa.;

CpaBHMBaTh peakuud TOPEHUS U  MEIJIEHHOTIO
OKHCJICHHUSL.;

Cobupare TpuOOpPBHl  JUIS  TMOJYYEHHUS KHUCIOpoJa
(BBITECHEHHEM BOJIBI U BO3TYXA).;

Pacrio3HaBaTh ONBITHBIM ITYTEM KUCIIOPOL.;
Hcnonp3oBaTh ~ XUMHUYECKYI0  CHUMBOJHUKY  JUIS
cocTaBiieHUs POPMYJT BEIIECTB, MOJEKYJISIPHBIX
YpPaBHEHHH  XUMHUYECKHMX PpEaKlUil € y4acTuem
KHCJIOPOAA.;

OOBACHATh  CYHIHOCTh  SKOJIOTMYECKHX  IpOoOJieM,
CBSI3aHHBIX C 3arpsi3HEHUEM BO3yXa.;

CnenoBare  mpaBwiaM  Oe3omacHoi — paboOThl B
71a00paTOpPUU MPU UCIIOIb 30BAHUU XUMUYECKON
nocyasl M oOOpyloBaHMs, a TakXke IpaBUiIaM
oOparieHus C TOPIOYUMH BEIIECTBAMH B OBITY.;
[InanupoBaTh W  OCYIIECTBISATH HA  MPAKTHKE
XUMHUYECKHE IKCTIEPUMEHTEHI, IPOBOJIUTH

HaOTIOIEH I, IeIaTh BBIBOJIBI 110 PE3YJIBTaTaM SKCIIEPH
MEHTA.;




YyacTBOBaTh B COBMECTHOI paboTe B IpymIie.;
Hcnonp30BaTh MpH BHIMOJHEHUH YYEOHBIX 3aJaHUI U B
MPOLECCE UCCAEA0BATENBCKON

IEeITEIbHOCTHU Hay4YHO-TIOMYJISIPHYIO JIATEpaTypy
XAMUYECKOTO COIEPKaHUsl, CIPABOYHBIE

Marepuasl, pecypcel IHTEpHETA. ;

BricTpauBaTe pa3BEPHYTHIE IUCBMEHHBIE W YCTHBIE
OTBETHI C ONMOPO HAa HH(HOPMAITHIO K3

y4eOHMKa ¥ CHOPAaBOYHBIX MaTepUaloOB, T'PaMOTHO
WCIIOJb30BATh H3YUYECHHBIA MOHATHUIHBII

anmnapar Kypca XUMuHU;

Tema 4.
Ilepuonnueckuii
3akoH. CTpoeHue

aToma.

PackpeiBaTh CMBICT H3y4aeMbIX MOHSATUN U TPUMEHSITH
OTH MOHSTHUS MIPU OTIMCAHUN CBOWCTB

BEILIECTB U UX IIPEBPAICHU.;

Xapaktepu3oBarb  (ONMUCHIBaTh)  (QuU3MYECKUe U
XUMHUYECKHE CBOMCTBA BOJOPOAA, CIIOCOObI

€ro IMoJIy4eHus1, IpUMEHEHHE. ;

Cobupars pubop J1s MOTyUYEHUS BOIOPO/A.;
Hcnonp30BaTh  XMMHUYECKYIO CHMBO  JIMKY  JUIS
cocTaBiieHHs pOPMYJT BEIIECTB, MOJIEKYJIIPHBIX
YpPaBHEHUI XUMH YECKHMX PEakluil ¢ y4yacTueM
BOJIOpO/JIA.;

CnenoBare  mpaBwiiaM  Oe3omacHoW — paboTel B
71a00paTOpPUU MIPU UCIIOIb 30BAHUU XUMUYECKON
nocyasl M oOOpyloBaHMs, a TakXke IpaBUiIaM
oOparieHus C ToplfoYMMH BEIIECTBAMU B OBITY.;
[InanupoBare M  OCYIIECTBISATH HA  IPAKTHUKE
XUMHUYECKHUE HKCIIEPUMEHTHI, IPOBO/IUTH

HAOMIONEHMsI, JIe7aTh  BBIBOABI IO  pe3yibTaTam
IKCTIEPUMEHTA.;

Y4acTBOBaTh B COBMECTHOH paboTe B IpymIIe;

Tema 5. XumMuueckas
CBSI3b.

14

Knaccudunuposars n3y4aeMbie BeIIECTBA IO COCTABY U
CBOMCTBaM.;




OKHUCIIUTEIBHO-
BOCCTaHOBUTEJbHBIE
peaxIuu.

CocraBnare (HoOpMyiIbl OKCHIOB, KHCIOT, OCHOBaHHIA,
COJIeH U HA3bIBaTh UX IO

MEXTyHapOAHONH HOMEHKIIATYpeE.;

[Iporuo3upoBars CBOMCTBA BEIIECTB HA OCHOBE OOIIUX
XUMHYECKHX CBOWCTB U3yYCHHBIX

KJIACCOB/TPYTIT BEIIECTB, K KOTOPBIM OHU OTHOCSTCSL. ;
CocTaBniTh MOJIGKYJISIPHBIE YPAaBHEHHUS PEaKIuid,
WLTIOCTPUPYIOIINX XMMHUECKHE CBOMCTBA

U CrOoCOOBl  TOJNYYEHHUS  BEIIECTB  U3YUYEHHBIX
KJIACCOB/TPYII, & TAK)KE MOATBEPIKAAIOIITIX
TEeHETUYECKYIO B3aMMOCBS3b MEXIY HIUMH.;
[IpousBoauthb BBIYHCIICHUS o ypaBHEHUSIM
XUMHYECKHUX PEaKIni.;

[InanupoBaTh ¥  OCYIIECTBISATH HA  MPAKTHKE
XUMHUYECKHE IKCTIEPUMEHTEHI, IPOBOJIUTH

HaOMroeHust, Jenarh BBIBOABI 10  pe3yibraTam
JKCIEPUMEHTA.

CnenoBare  mpaBwiaM  Oe3omacHoil  paboOThl B
1a00paToOpUy MPU UCHOIb30BAHUN XUMUYECKON
MOCY/IbI M1 00OPYIOBaHMSI.

Hcnonp30Barh MpH BBINOJHEHUH YUEOHBIX 3aJJaHUM U B
IPOILECCE HCCIIeI0BATEIbCKOM

NeSTeNIbHOCTH ~ HAay4YHO-IOMYJSIPHYIO  JIUTEeparypy
XUMHUYECKOTO COIep KaHUs, CIIPaBOYHbIE

MmarepHaiibl, pecypcbl HTepHeTa. ;

BoicTpanBaTh pa3BEpHYThIE NHCHMEHHBIE U YCTHBIE
OTBETHI C ONOPOI Ha UHPOPMALIHIO U3

ydyeOHMKa ¥ CHPaBOYHBIX MaTepuasoB, I'PaMOTHO
WCIOJIb30BaTh U3YUECHHbBINA MOHATUIHHBII

anmnapar Kypca XMMHUH;

Htoro
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TEMATUYECKOE IINTAHUPOBAHHE 9 KJIACC

Ne | HaumeHoBaHnme KoanuecTBo yacos Bujabl gesreibHOCTH
/1 | pa3aejioB U TeM BCEro0 | KOHTPOJIbHBbIE | IPAKTHYECKHUE
NporpaMmbl padoThI padoThl
1 Tema 1. OGmias 7 1 XapakTepu30BaTh XUMUUECKHUE 3JIEMEHTHI TIEPBBIX TPEX
XapaKTepUCTHKA NEPUOJIOB, KAJIUS U KAJIBIUS 110 UX

XUMHYECKUX nonoxenuto B Ilepuoamueckoit cucreme J[. M.

3JIEMEHTOB U Menneneena.;

XUMHYECKHUX KnaccuunupoBare M Ha3blBaTb HEOPTaHUYECKHUE

peakuui. BEIIECTBA N3yUEHHBIX KJIACCOB.;
OmnuceiBaTey O00IIME XUMHUUYECKHE CBOICTBA BEIIECTB
Pa3IMYHBIX KJIacCOB, MOATBEPKIATh CBOMCTBA
npUMepaMH MOJIEKYJISIPHBIX YPaBHEHHUH XHMHUYECKUX
peaxuuii.;
Onpenensate BHJ  XUMHYECKOW CBA3M UM THI
KPUCTAJUIMUECKON PEIIETKH BEILIECTBA.;
[Iporno3upoBarh CBOMCTBa BEUIECTB B 3aBUCUMOCTH OT
UX CTPOECHHUSL.;
BricTpauBaTh pa3BEpHYThIE MHUCHMEHHBIE M YCTHBIC
OTBETHI C OMOPOI Ha HHPOPMALIHIO U3 YUeOHUKA
U CIPABOYHBIX MarepuasioB, I'PaMOTHO HCIIOJIb30BATh
U3y4CHHBIN NOHATUMHBIN amapar Kypca
XUMUU.;
Hcnonp30Barh MpH BHIMOJHEHUH YYEOHBIX 3aJJaHUI U B
MPOLIECCE MCCIIEA0BATENBCKON AESITENIbHOCTU
Hay4YHO-MTOMYJISIPHY O JUTEPATYPY XUMHYECKOTO
COJIEPKaHUs, CIIPAaBOYHBIE MaTEPHAIIbI, PECYPChI
Hutepuera;
2 Tewma 2. Mertainbl. 15 1 2 PackpbiBaTh CMBICI U3y4Ya€MBbIX MOHSITUN U MPUMEHSTh

9TH MOHATHS IPU OITUCAHUN CBOMCTB BEIIECTB

U UX TIpEBpaIEHU.;

OOBACHATH OO0IIME 3aKOHOMEPHOCTH B W3MEHEHHUU
CBOWCTB 3JIEMEHTOB-METAJUIOB U UX COEJIMHEHUM C




Y4ETOM CTPOEHUS UX AaTOMOB.;

XapakTepu3oBaTh  CTPOCHHUE  METAJUIOB,  OOIIue
du3nYecKue 1 XUMHUIECKHUE CBOMCTBA METAJLIOB. ;
Xapaktepu3oBarh ~ OOIIME€  CIIOCOOBI  MOJNYUYEHHS
METaJUIOB.;

CnemoBare  mpaBwiaMm  Oe3onmacHod — paboTel B
n1abopaTopuy PU UCTIOJIb30BAHUHN XUMHUYECKOU TI0CY/IbI
1 000pYIOBAaHUS. ;

[IpouszBonuth BBIYHCIICHUS no XUMHUYECKUM
YPaBHEHUSIM. ;

Hcnonp30oBaTh NpU BHINIOTHEHUH YYEOHBIX 3aJaHHUI
TEKCTHl y4eOHUKa, CTIPABOYHBIEC MAaTEPHAITBI
(ITepuoanueckyro cuCTeEMy XUMHUYECKUX JIEMEHTOB /Jl.
W. Menneneesa, TaOIUILy pacTBOPUMOCTH

KUCIIOT, OCHOBaHHU u cosent B BOJE,
ANEKTPOXUMHUYECKUH PsiT HAMIPSKECHUI METAJIJIOB).;
Hcnonp30Barh NpH BBINOJHEHUH YUEOHBIX 3aJJaHUM U B
IIPOLIECCE UCCIIEA0BATENBCKON AESITEIBHOCTH
HAy4YHO-IIOMYJISIPHY O JUTEPATYPY XUMHYECKOTO
COJIEPIKaHNUs, CIIPAaBOYHBIE MaTEPUAIIBI, PECYPCHI
HuTtepuera;

Tema 3. Hemeraiuibl.

30

OOBACHATH OO0IIME 3aKOHOMEPHOCTH B HW3MEHEHHUU
CBOMCTB HEMETAJIJIOB U UX COCIMHEHUH B

npeenax MalblX [EepUOAOB M IIABHBIX MOATPYIII
Ilepuoanueckoil cCUCTEMbl XUMHUUYECKUX 3JIEMEHTOB

C Y4ETOM CTPOEHUS UX aTOMOB.;

XapakTepu3oBarh HU3NIECKHUE U XUMUIECKHIE CBOMCTBA
NPOCTBIX BEIECTB HEMETAJJIOB U CIOXKHBIX BEIIECTB,
CHOCOOBI X TIOTYUYCHHUS,

MPUMEHEHHUE U 3HAYEHUE B MPUPOJIE U KU3HH YEJIOBEKA. ;
[InanupoBate W  OCYHIECTBISTH HAa  MPAKTUKE
XUMHUYECKHE IKCTICPUMEHTBI, IIPOBOAUTH HAOIIONCHHUS,
JIeJIaTh BBIBOJIBI IO PE3yIbTaTaM HKCIEPH MEHTA.;




CnenoBarh  mpaBuiaM  Oe3omacHOM — paboThl B
71a00paTOpUHU MPH UCTIOJIB30BAaHUU XUMUYECKON MOCY/IbI
1 000pyIOBaHuU. ;

BeicTpauBaTh pa3BEPHYTHIE IHCBMEHHBIE U YCTHBIC
OTBETHI C ONOPOH Ha MH(OPMAIUIO U3 yUeOHUKA

U CIPABOYHBIX MAarepHalIOB, I'PAMOTHO HCIOJIb30BATh
U3y4CHHBIN NOHATUMHBIN amapar Kypca

XUMUU.;

HVcrnionb30BaTh pu BHINOJHEHNH YYEOHBIX 3a/laHUN U B
IIPOLIECCE UCCIIEA0BATENBCKON AEATEIBHOCTU
HAy4YHO-IIOIYJISIPHY O JIUTEPATYPY XUMHUYECKOTO
COIEPKaHUsA, CIIPAaBOYHBIE MaTEPHUAJIbL, PECYPChI
Hutepnera;

Tema 4. O0O0OmEeHNE
3HAHUU IO XUMHH 3a
KypC OCHOBHOM
IIIKOJIBL.

10

PackpeiBaTh CMBICIT M3y4aeMbIX MOHSATUH U MPUMEHSTH
9TH MOHATHS IPU OIUCAHUN CBOMCTB BEIIECTB

U UX TIPEBPaIEHUN.;

KnaccupunupoBare  XMMHYECKME  peaklUUU 10
Pa3IMYHBIM IIPU3HAKAM.;

VYcranaBnMBaTh 3aBUCUMOCTb CKOPOCTH XUMHYECKOU
peakLuu OT pa3IuYHbIX (PAKTOPOB.;

[Iporuo3upoars BO3MOXHOCTHU IPOTEKAHUS
XUMHUYECKUX MPEBPALLEHHUH B pa3IMYHBIX YCIOBUSX.;
OrnpenensiTe OKUCIUTENb U BoccTaHOBUTENb B OBP.;
CocCTaBIATh AMEKTPOHHBIN 0aJaHC peaKIuu. ;
[IpousBoauts BBIUHCIICHUS 1o XUMHYECKUM
YpaBHEHUSIM.;

BoicTpanBaTh pa3BEpHYThIE NHCbMEHHBIE U YCTHBIE
OTBETHI C OMOPOY HAa HHPOPMAITHIO U3 YUEOHHKA

U CIIPAaBOYHBIX MaT€pUAIIOB, TPAMOTHO HCIIOJIb30BATh
U3y4CHHBIN NOHATUMHBIN amapar Kypca

XUMHH.; PacKpbIBaTh CMBICT W3y4aeMbIX TOHSATHH, a
TaK)K€ CMBICII TEOPUU AIEKTPOJIUTUYECKOM
JUCCOLMALINH. ;




OOBSICHATH TPUYHHBI DJICKTPOMPOBOJHOCTH BOJIHBIX
pPacTBOPOB.;

CocTaBnsATh ypaBHEHUS TUCCOLUALIMU KUCIIOT, IIeJIouen
U COJIEH, MOJHBIE U COKPAILIEHHBIE HOHHBIE

ypaBHEHUS] XUMUYECKUX PEAKIIUil HOHHOTO OOMEHa. ;
[InanupoBare W  OCYHIECTBJISTH HAa  MPAKTUKE
XUMHUYECKHE IKCTICPUMEHTHI, IIPOBOAUTH HAOIIOICHHUS,
JIeJ1aTh BBIBOJIBI IO PE3yJIbTaTaM SKCIEPUMEHTA. ;
CnemoBare  mpaBwiaMm  Oe3omacHod — paboOTBl B
n1abopaTopuu PU UCTIOJIb30BAHUN XUMHUYECKOU TIOCY/IbI
U 000pYIOBAHUS. ;

[IpousBonuth BBIYHCIICHUS no XUMHUYECKUM
YPaBHEHUSIM. ;

BricTpauBaTh pa3BEpHYTHIE MHUCHMEHHBIE M YCTHBIC
OTBETHI C OMOPOI Ha HHPOPMAILIHIO U3 YUeOHUKA

U CIIPAaBOYHBIX MaTepUaJIOB, TPAMOTHO MCIIOJIb30BaTh
M3YUYEHHBIN MOHATUMHBIN anmapar Kypca

XUMHH.;

Hcnonp30Barh MpH BBINOJHEHUH YUEOHBIX 3aJJaHUM U B
IPOLIECCE HCCIIeI0BATENbCKOM 1eITEIbHOCTH
HAy4HO-TIOMYJISIPHYIO JUTEeparypy XUMHUYECKOTO
CoJIepKaHUsl, CIPaBOYHBIE MaTEpHAJIbI, PECYPChI
Hutepuera;

Tema 5. OcHOBHI
OpTraHUYeCcKOM XUMHUHU

XapakTepu30BaTh poOJib XUMHUHM B PA3IUYHBIX cdepax
JeSITeNIbHOCTH JIFOJIEl, OCHOBHBIE BEIIECTBA U
MaTepHalibl, MPUMEHSIEMbIE B JKU3HU COBPEMEHHOIO
YeNoBeKa.;

OOBACHATH YCIOBUSI 0€30MaCHOTO  HMCTOJIb30BAHUS
BEIIECTB U XUMUYECKUX PEAKIUil B OBITY.;
AHanu3upoBaTh u KPUTHYECKH OLICHUBATh
UH(POPMAIIHIO O BIUSHUU IPOMBIIIEHHOCTH, CETHCKOTO
X03HCTBA, TpaHCIOpTa W Jp. HAa COCTOSHUE
OKpY>Karolen cpeaspl.;




YMeTh OKa3bIBaTh MEPBYIO MOMOIIL MPH XHUMHUYECKUX
0KOrax M OTPABJICHUSAX.;

[IpuauMare yuyactTue B OOCYKACHMH  MPOOIEM
XUMUYECKOM U HKOJIOTMYECKOM HAIlPaBICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO IMO3UIUIO MO MpolieMe u
IpeJIaratb BO3MOKHbIE MYTH €€ pelleHus;

Htoro
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