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IHosicHuTEeNLHAA 3ANIUCKA

PaGoyass mnporpamma mnmo XHMMHMHU [UJII OCHOBHOM IIKOJBI COCTaBlieHa Ha OCHOBE
OyHaaMeHTaIbHOTO fApa coaepxkaHus oO0mero odpazoBanus U TpebGoBaHuil K pe3ynbTaTam
OCHOBHOTO 00Imero oOpazoBaHusi, MpeAcTaBiIeHHbIX B denepaibHbIM TOCYIAPCTBEHHOM
00pa3oBaTEILHOM CTaHAapTE OOIIEro oOpa3oBaHMs BTOPOTO IMOKOJICHUS. B Hel yduThIBaroTCs
OCHOBHBIC UJICH TMOJIOKECHUS MPOTPaMMBbI Pa3BUTUS U (POPMUPOBAHMS YHUBEPCATHHBIX YICOHBIX
JeHCTBHI /11 OCHOBHOT'O 00IIero 0Opa3oBaHus

XuMHs, KaK OJTHA U3 OCHOBOIIOJIAraloIix 00JacTell eCTeCTBO3HAHUA, SIBIISETCS
HEOTHEMIJIEMOH YacThI0 00pa30BaHUs MKOJILHUKOB. KaXk/IbIil ueIoBeK KUBET B MUPE BEUIECTB,
MO03TOMY OH JIOJDKCH UMETh OCHOBBI (DYH/IaMEHTATBHBIX 3HAHHUM 10 XUMUU (XUMUYICCKas
CUMBOJIMKA, XUMHUYECKUE TIOHSTHS, aKThl, OCHOBHBIE 3aKOHBI U TEOPHUN),

MO3BOJIAIOLIME BBIPAOOTATh MPEJICTABICHUS O COCTaBE BEILIECTB, UX CTPOCHHUH, MPEBPAILEHUSX,
IIPAKTUYECKOM MCIIOJIb30BAHUHU, a TAaKKe OO0 ONAacHOCTH, KOTOPYIO OHM MOTYT IPEJICTaBISTh.
W3yuas xumuro, ydamiyecs y3HaIOT O MaTEpUaIbHOM €IMHCTBE BCEX BEILECTB OKPYXKAIOIIETO
Mupa, OOYCIIOBJICHHOCTH CBOWMCTB BEIIECTB HX COCTABOM U CTPOEHUEM, MO3HABAEMOCTH H
MPEICKa3yeMOCTH XUMHUYECKHX SBJIeHHU. M3ydeHune CBONCTB BEIIECTB W HUX MpEeBpalleHUi
CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHHS, a MpaKTU4Yeckas padoTa ¢ BEIIECTBAMH
(:maGopaTopHbIC OIBITHI) — TPYAOJIIOOHIO, aKKypaTHOCTH U coOpaHHocTH. Ha mpumepe xumuu
yyalmecs MoJy4yaroT MPEJICTaBICHUs O METOAaX IMO3HAHUS, XapaKTepPHBIX AJIs €CTECTBEHHBIX
HayK (3KCIIEPUMEHTAILHOM M TEOPETUYECKOM).

Pabouas mporpamma yueGHOT0 Kypca 1o XuMuu i 8-9 kiiaccoB pa3paboTaHa Ha OCHOBE
®I'OC BTOpOro MOKOJICHHS, HA ©a3ze MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs 1O XUMHH
(6a3oBblit ypoBenb) u aBTopckoi mporpammbl O.C. T'abpuensina, A.B.Kymmosoit IIporpamma
OCHOBHOTO 0011ero oOpa3oBanus o xumun. 8-9 kmaccel. M: JIpoda, 2015r.

JlaHHas mporpamMma KOHKPETHU3UPYET COAEpKaHWEe CTaHAApTa, JaeT pachpeieieHue Y4eOHBIX
YacoB II0 paslellaM Kypca, IIOCIEAOBAaTeIbHOCTh H3YYEHHS TeM M Ppas3lelioB C  y4eTOM
MEXIPEAMETHBIX M MNPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro TMpoliecca, BO3PACTHBIX
0coOeHHOCTe! yJyamuxcs

OO01mme nesI OCHOBHOTO 001Iero 00pa3oBaHus € y4eToM cnenndpuku Kypca Xumuu

Ilenn xuMuyeckoro oOpa3oBaHHsS B OCHOBHOM IIKOJIE (OPMYIUPYIOTCS Ha HECKOJIbKUX
YPOBHSIX: TJI00abHOM, METANPEAMETHOM, JIMYHOCTHOM U NPEAMETHOM, Ha YpOBHE TpeOoBaHMI
K pe3yJabpTaTaM OCBOEHMSI COAECPKaHUS NPEAMETHBIX IPOrPaMM.

OcHoBHOe oOmiee oOpazoBaHHE - BTOpas CTYNEHb oOmero obpasoBaHus. OnHOW u3
BOXKHEHIIMX 3aJad 3TOr0 JTama SBISETCS MOATOTOBKA OOYYalOMUXCS K OCO3HAaHHOMY U
OTBETCTBEHHOMY BBIOOPY JKH3HEHHOTO U mnpodeccruoHanbHoro myrd. OOyuaromuecs: JOKHBI
HAYYUTHCS CAMOCTOSITENIBHO CTaBHUTh IEJM M ONPEACNIATh IMYTH WX JAOCTHIKECHUS, MCIOIb30BaTh
NPUOOPETEHHBI B IIKOJIE ONBIT JAEATEIBHOCTH B PEANbHOW JXHM3HH, 332 PaMKaMH y4eOHOTO
npolecca.



Bonbmoit Bkilag B JOCTIKEHHE 3THX 3a/ad OCHOBHOTO 0OOIIEro oOpa3oBaHUS BHOCUT
U3Y4YE€HUE XUMUHU, KOTOPOE IPU3BAHO 00ECIICUUTD:

e (opmupoBaHUE CHCTEMBI XUMHUYECKHX 3HAHUH KaKk KOMIIOHEHTA €CTECTBEHHO-HAYYHOU
KapTUHBI MUDA,;

® Dpa3BUTHE JIMYHOCTH OOYYAIOIIMXCS, HX MHTEJJIEKTYaJlbHOE W  HPAaBCTBEHHOE
COBEpIICHCTBOBaHWE, (OPMHPOBAHWE Y HHUX T'YMAHUCTHYECKUX OTHOIICHHH W
HKOJIOTHYECKH 11€JIeCO00Pa3HOT0 MOBEIEHUS B OBITY U TPYIOBOM J1EATEIBHOCTH;

e BBEIPa0OTKY NOHUMAHHS OOIIECTBEHHOH IMOTPEOHOCTH B PAa3BUTUU XUMHH, a TaKXKe
¢dopmMHpoBaHHE OTHOLICHHMS K XHUMHHM KaK K BO3MOXHOM obOmactu Oymymiei
IIPAKTUYECKOHN NEATEIbHOCTH;

e (opmupoBanue ymeHH 0€30MacHOr0 OOpaIleHus C BEIECTBAMU, UCIIOIb3yEMbIMH B
HOBCEIHEBHOM KU3HU.

HeJ’IHMI/I HU3Yy4YCHUS XUMHU B OCHOBHOM IIKOJIE SIBISIOTCS:

e (opmupoBaHHE y O0y4arOIUXCS YMEHHUS BUAETh M MOHMMAaTh LIEHHOCTh OOpa3oBaHuS,
3HAYUMOCTh XMMHYECKOIO 3HAHUA JUIsI KaXJOro 4YeJIOBEKa HE3aBHUCHUMO OT €ro
npoQeCCHOHATBHON JEeSITeIbHOCTH; YMEHHUS pa3nnyarh (akThl M OLEHKH, CPaBHUBATH
OIICHOYHBIC BBIBOJIbI, BUACTh MX CBSI3b C KPUTEPUSAMH OLICHOK U CBSI3b KPUTEPUEB C
OTpeIeNICHHOW CUCTEMOU IEHHOCTeH, (HOpMYIUpPOBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULIUIO;

e (opmupoBaHHE Y O0YYAIOMIUXCS LEIOCTHOTO MPEACTaBICHUS O MUPE U POJIM XUMHHU B
CO3/IaHUU COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTUHBI MHpA; YMEHHSI OOBICHATH
OOBEKTbI M TPOLECCHl OKpPYKaIoIIEeH IeHCTBUTENbHOCTH — TMPHUPOJHON, COLMATBHOM,
KYyIbTYPHOM, TEXHHYECKON CPENIbl, UCIIOJIB3Ys U1 ’TOTO XUMHUYECKUE 3HAHUS;

e qnpuoOpereHHe OOYUYAIOUIMMHUCS OIbITa PA3HOOOPA3HOM JEATENIBHOCTH, IO3HAaHUSA U
CaMOIIO3HaHus, KJIIOUEBBIX HAaBBIKOB (KJ'IIO‘-ICBBIX KOMHGTGHTHOCTeﬁ), UMCIOIINX
YHUBCPCATIBHOC 3HAYCHHUE Ui Pa3IMYHBIX BUAOB JCATCIIBHOCTH. peICHUA HpO6JI€M,
NPUHATHS pEIleHHUH, MOUCKa, aHanu3a U o0paboTKM MH(pOpMAIMM, KOMMYHUKATHBHBIX
HaBbIKOB, HAaBBIKOB W3MEpPEHUH, COTpPyAHMYECTBA, O€30MacHOro oOpaleHus ¢
BEIIECTBAMH B MTOBCEHEBHOM KU3HU.

OO0mas xapakTepucTUKA Y4eOHOro npeamera « XuMHsD)

B coorBerctBuu ¢ dDenepasbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 00I1ero 00pa30BaHUs Yydaluecs AOKHBI OBJIAJETh TAKUMHU IO3HABaTENbHBIMU
yu4eOHBIMU JIEWCTBUAMHU, KaK yMeHUE (popMynupoBaTh MpoOjIeMy U THIOTE3Y, CTaBUTh LEIH U
3aJayd, CTPOUTH IUIAHBI JOCTMIKEHUS LEICH M PEIICHHs II0CTaBIEHHBIX 3aaad, IPOBOIUTH
JKCIIEPUMEHT M Ha €ro OCHOBE JelaTh BbIBOJAbI U YMO3AKJIIOYECHMS, IPEACTaBIATh UX U
OTCTauBaTh CBOIO TOYKYy 3peHus. Kpome »3Toro, ywammecs IOJDKHBI OBIAAETh IpUEMAMH,
CBA3aHHBIMM C ONpEIEICHUEM IOHATHI: OTPAaHWYMBATh MX, ONUCHIBATh, XapaKTEPU30BaTh U
cpaBHMBaTh. CenOBaTENbHO, NIPU HW3YYCHHH XMMHHM B OCHOBHOM MIKOJIE YYallMECs IOJIKHBI
OBJIQJIETh YYEOHBIMHU JIEHCTBHUAMH, MO3BOJIIIOUIMMUA UM JIOCTUYb JMYHOCTHBIX, MPEIMETHBIX U
METaInpeIMETHBIX 00pa30BaTeNIbHBIX PE3YAbTATOB.

[lpennaraemass mnporpamma MO XUMHUHM pacKpblBaeT BKJIaJ Yy4yeOHOro mpeaMmeTra B
JOCTHKEHHME 1IeJIed  OCHOBHOTO  00mero oOpa3oBaHHSI U ONpEACNsieT  BaKHEUIIHE
coJiep>KaTeNIbHbIe TMHUY MTpeIMEeTa!



® (BEIECTBO» — 3HAHMS O COCTABE M CTPOCHUH BEIIECTB, X BAXHEHIINX (PU3NUECKUX U
XUMHYECKHUX CBOHCTBAxX, OMOIOTHYECKOM IEHCTBHUU,

o «XUMHYCCKas pCaknuA» — 3HaHUA O IPEBpallCHUAX OJHUX BCHICCTB B APYruc, 00
YCIOBHUAX, B KOTOPBIX IPOABIAIOTCA XHUMHUYCCKUC CBOICTBA BCIIIECTB, croco0ax
YIIpaBJICHUA XUMHUYCCKUMU IPOLICCCAMU,

® ((IPUMCHCHHE BEIICCTB» — 3HAHUA U OIIBIT HpaKTH‘leCKOfI JCATCIIBHOCTHU C BEIIECTBAMU,
KOTOPELIC HauOoJiee 4YacTo yHOTpe6J'I$IIOTCH B HOBCC,HHCBHOﬁ JKHU3HHU, [MHPOKO
HCIIOJIB3YIOTCA B IPOMBIIIIJIICHHOCTH, CEJIbCKOM XO3HFICTB€, Ha TPaHCIOPTE,

® (CI3BIK XMMHHM» — OINEPUPOBAHNE CUCTEMOW BaXKHEHIIMX XMMUYECKUX NOHSITHH, 3HAHUE
XMMHYECKOH HOMEHKJIATYpPhI, T.C. MX Ha3BaHHs (B TOM YHCJIE€ U TPUBHAIIbHBIC), BIAJICHUC
XMUMHYECKOH CHMBOJIMKON (XHMHYECKUMHU (OpPMYJIaMH W YpPaBHEHHSIMH), a TaKKe
mpaBuia nepeBojia HHGOPMAIUU C ECTECTBEHHOTO S3bIKa Ha SI3bIK XUMUHU U OOPaTHO .

[Tpu oTOOpe conepxkanus, KOHKPETU3UPYIOIIETO IPOTPaAMMY, YIUTHIBAIOCH, YTO TIEPe
o0mmmM 00pa30BaHUEM HE CTOMT 33a4a MPo(ecCHOHAIBHOM MOATOTOBKH 00YJarOIUXCs. ITO

OIPENENIO MOCTPOEHHE Kypca KaK OOIIEKYJIbTYPHOI'O, HAINpPaBICHHOIO, IMPEXJE BCEro Ha
dbopMupOBaHHE U pa3BUTUE HMHTEpPECa K H3YYCHHIO XMMHH. YYT€Ha OCHOBHas OCOOEHHOCTb
MOJIPOCTKOBOT'O BO3pacTa — Hauyajlo IMepexoaa OT AETCTBAa K B3pPOCIOCTH, KOTOPBIM XapakTe-
pu3yercs pa3BUTHEM TIO3HABATEIBHOM chephl.

Ha »tanme ocHoBHOTO O0OIIEro CcpenHero o0Opa3oBaHUs MPOUCXOAHWT  BKIIOUYCHHE
oOyJarommuxcsi B TMPOEKTHYD M HUCCIENOBATEIbCKYIO JESATEIHHOCTh, OCHOBY KOTOPOM
COCTAaBJISIFOT TaKUE€ YHUBEPCAIbHbIC YUEOHBIC NCHCTBUS, KAK YMEHHE BUJIETh MPOOJIEMBbI, CTABUTh
BOIPOCHI, KiacCcU(UIUPOBATh, HAOMIOAaTh, MPOBOIAUTH JKCIIEPUMEHT, JeNiaTh BBIBOJLI H
YMO3aKJIIOUCHUs, OOBACHIThH, JIOKAa3bIBaTh, 3alllUIIATh CBOM WJCH, JaBaTh OIMPEICICHUS
noHsaTusiM. Crofa K€ OTHOCSTCS TPUEMBI, CXOIHBIE C OMpECICHUEM MOHSITUN: ONHCaHUE,
XapaKTEepPUCTHKA, Pa3bsICHEHHUE, CPAaBHEHHE, pa3nudeHne. @OopMUPOBAHUE STUX YHHUBEPCAIBHBIX
y4eOHBIX JEUCTBUN HAUMHAETCS €II¢ B HAYAJIBHOM IIKOJE, a B KypCce XUMHUU OCHOBHOM IIKOJIBI
MIPOUCXOANT UX PA3BUTHE U COBEPUICHCTBOBAaHUE. B CBSA3M C 3TUM pe3epBHBIE YACHI IIJIAHUPYETCA
UCTIONB30BaTh Ha (OPMHUPOBAHME M pA3BUTHE YMEHUN MPOEKTHOW W UCCIIENOBATEIhCKOM
JesITeNbHOCTH, YMEHUE BUAETH MPOOJIEMBI, IeNaTh BHIBOJIBI U YMO3AKITIOUCHHUS.

MecTo y4eOHOr0 npeaMeTa B y4eOHOM IJIaHe

Oco0eHHOCTRIO cofiepKaHUus Kypca «XUMUS» SBISIFOTCS TO, 4TO B 0a3MCHOM y4eOHOM
(oOpazoBaTenbHOM) IUTIaHE JTOT TMPEAMET TOSABISACTCA TMOCIASAHUM B PNy H3YYCHHS
€CTCCTBCHHO-HAYYHbBIX AWCIUIIINH. HaHHafI HeO6XOJII/IMOCTB 0CBOEHUA OOBICHIETCS TEM, 4TO
IIKONFHUKKA JOJDKHBI  00JIaaTh HE TOJBKO OINPEAENeHHBIM 3alacoM MpeaBapUTETbHBIX
€CTeCTBEHHOHAYYHBIX 3HAHUH, HO U JJOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIIIICHUEM.
yanIHMHCSI YK€ HAKOIUJICHBI 3HAHUA IO CMEXHBIM AUCHUILIMHAM OUKJIAa. 6I/IOJ'IOFI/II/I, (1)I/I3I/IKI/I,
MareMaTuku, reorpaduu, cHopMUpPOBAIHCHL yMEHHUS aHAJIU3UPOBaTh, BECTH HAOIIOJCHUS,
CpaBHUBATH OOBEKTHI HAOIIOICHUSI.

Jlnis peanu3anuu pabodeild mporpaMMbl U3YYECHHS y4eOHOTO IpeaMeTa « XM Ha dTamne
OCHOBHOTO 001Iero oOpa3oBaHusi y4eOHBIM TUTAHOM IIKOJBI 0TBeneHO 136 wacoB. B Tom umcie



68 uacos B VIII xnacce u 68 yacoB B IX knacce, u3 pacuera — 2 yueOHbIX yaca B Heaemnto B VI
KJ1acce U — 2 yueOHbIX yaca B Hezenmo B | X kiacce.

OcHOBHbBIE HJacu y‘leﬁHOFO nmpeamera «XHMHA»:

® MATCpHUAIBHOC €IUHCTBO BEIICCTB €CTCCTBCHHOIO MUPA, UX TCHECTUYCCKAs CBA3b,

® [IPUYMHHO-CICACTBCHHBIC CBA3U MEXKAY COCTABOM, CTPOCHHUEM, CBOﬁCTBaMH,
IOJIY4YCHHUEM U NIPUMCHCHUEM BCIICCTB,

® JIO3HAaBa€MOCTb BCIICCTB U SaKOHOMepHOCTeﬁ IMPOTCKAHUA XUMHUYCCKHUX peaKHHfI;

e  OOBSCHSAIONIAS U TIPOTHO3UPYIOIIAS POJIb TEOPETUISCKUX 3HAHUH JIISI PaKTOIOTUIECKOTO
MaTepualia XUMHUH 3JIEMEHTOB;

® KOHKPETHOE€ XMMHUYECKOE COCAMHEHHE KaK 3BEHO B HEIPEPHIBHOMW IICMH IMPEBPAICHHH
BEIIECTB, YyYAaCTBYIOIEE B KPYrOBOPOT€ XHUMHUYECKHUX OJIIEMEHTOB M XHUMHUYECKOU
DBOIIOLNH,

® O0OBEKTHBHOCTH U ITO3HABAEMOCTh 3aKOHOB MpupoAbl; 3SHAHUC 3aKOHOB XMMUHU IMO3BOJIACT

YIPABIIATh XUMUUECKUMHU MTPEBPAILEHHS] MU BEIECTB, HAXOAUTh KOOI MYECKH
Oe3omacHble CIIOCOOBI MPOM3BOCTBA U OXPAHBI OKPYKAIONIEH Cpebl OT 3arpsI3HEHUS,

® B3aWMOCBSA3AHHOCTb HAYKH U IIPAKTUKU; Tpe60BaHI/I${ MPAKTUKU — ABWIKYILIAd CUJia
Pa3BUTHA HAYKH, YCIICXU MMPAKTUKH 06YCHOBJICHBI JOCTHXXCHUSAMU HAYKH,

® pa3BUTHE XMMMYECKON HAyKW M XMMH3aLMs HAPOJHOTO XO34HCTBA CIy)aT MHTEpecam
yeloBeKa M O00IlecTBa B I€JIOM, UMEIOT T'YMaHUCTHYECKMM XapakTep M MpHU3BaHbI
CIIOCOOCTBOBATh PEIIEHHIO NI00ATBHBIX IPOOIEM COBPEMEHHOCTH.

OTH UJien peaau3yroTcsl MyTEM JTOCTUKEHUS CIETYIOIUX yeel:

Gopmuposanue y ydauuxcsi XMMHUUECKOW KapTUHBI MUPa KaK OPraHWYEeCKOM 4acTH ero
LIEJIOCTHON €CTECTBEHHOHAYYHOW KapTUHBL;

paseumue TIO3HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPUECKHUX CIOCOOHOCTEMH
ydamuxcs B MpoHeCcce N3yudCHU MU XUMHAYECKOM HAayKHU U €€ BKJIaJla B COBpeMeHHBIfI HAay4YHO-
TEXHUYECKUH ITPOrpecc;

Gopmuposanue BaKHEHIINX JIOTHYECKUX OIMEpalldii  MbIIUIeHHs (aHajaW3, CHHTE3,
00001IeHNe, KOHKPETU3allus, CpaBHEHUE W JIp.) B IMPOIIecCe MO3HAHUS CHCTEMbl Ba)KHEHIINX
MOHATUH, 3aKOHOB U TEOPUN O COCTaBE, CTPOCHUH U CBOMCTBaX XMUMHUYECKUX BEILECTB;

socnumaHnue YOXKICHHOCTH B TOM, YTO MPUMEHEHHWE IMOJYYEHHBIX 3HAHHH M YMEHUH IO
XUMUHU SIBISETCS OOBEKTUBHON HEOOXOIMMOCTBIO JIsi 0€30macHOi paboThl C BEIIECTBAMH H
MaTepuagamu B OBITY M Ha IPOU3BOJICTBE;

npoexmupoeéaHue W peanu3ayus  BBITYCKHUKAMU  OCHOBHOW  IIKOJIBI  JIUYHOM
0o0pa3oBaTebHON TpaeKTOpUHU. BBIOOpP Tpoduias O0O0ydeHUs B CTApUICH IIKOJE WU
podecCHOHATLHOTO 00pa30BaTEIbHOTO YUPEIKICHNUS,



0671a0eHue KITIOYEBBIMA KOMIIETCHIMSIMHU (y4eOHO-I103HAaBATEIbHBIMU, WH(OPMAIIMOHHBIMH,
[IEHHOCTHO-CMBICIIOBBIMU, KOMMYHUKAaTUBHBIMHU )

3HAYUTEIIBHOE MECTO B COJIEPXAaHUM Kypca OTBOJUTCS XMMHYECKOMY 3KcrepumeHTy. OH
MO3BOJIIET CPOPMUPOBATH Yy Yy4YAIlUXCS CIELUUaJIbHbIe IPEAMETHbIE YMEHUs paboTaTh C
XMMUYECKMMHU  BELIECTBAMH, BBINOJHATH HPOCThIE XHWMHYECKHE OIBITHI, HAYYUTh UX
0e30MacHOMY M JKOJIOTMYECKH TpamMOTHOMY OOpallleHHI0 C BellecTBaMH B OBITY U Ha
IIPOU3BOJICTBE.

[IpakTuyeckue pabOTHI CrPYNIUPOBAHBI B OJIOKM — XUMHYECKHE IPAKTHKYMBbI, KOTOpbIE
CIIy’KaT HE TOJIbKO CPEACTBOM 3aKpEIUICHUS YMEHMM M HABBIKOB, HO M KOHTPOJS KayecTBa MX
c(OPMHUPOBAHHOCTH.

LleHHOCTHBIE OPUEHTHUPHI COJAEPKAHUS YUeOHOr 0 npeaMeTa « XuMHs»

VYueOHblil npeaMeT «XHUMUS», B COAEPKAHUU KOTOPOTO BEAYIIUM KOMIIOHEHTOM SIBJISIIOTCS
HAy4YHbIC 3HAHUS W HAy4YHbIE METOJbl IIO3HAHHS, IO3BOJIIET HE TOJBKO (OpPMHUPOBATH Yy
yyalxcs IeJOCTHYK0 KapTHMHY MHUpa, HO U NpoOYKIaThb Y HUX 3MOIMOHAIbHO-LIEHHOCTHOE
OTHOLIEHHE K M3y4aeMOMY MaTepually, co3JaBaTh YCIOBHUS i1 (OPMUPOBAHUS CHCTEMBI
LIEHHOCTEH, ONpeeNstoliell TOTOBHOCTb: BBIOMPATh ONpEACICHHY0 HaIllPaBIE€HHOCTb ACHCTBUIL;
JIeMCTBOBATh ONPEEICHHBIM 00pa30M; OLIEHUBATh CBOM JIEUCTBUS U JEHCTBUS APYTUX JIIOJAEH 1O
OIPEJEICHHBIM LICHHOCTHBIM KPUTEPHSIM.

[leHHOCTHBIE OPUEHTUPBI Kypca XMMUHM B OCHOBHOW LIKOJIE ONPEAEIAIOTCS CHEeHUPUKOi
XUMHHU Kak Haykd. [IOHSATHE <QI€HHOCTH» BKJIIOYAET EIAMHCTBO OOBEKTHBHOTO (CaM OOBEKT) U
CYOBEKTHBHOTO (OTHOIICHHE CyOBEKTa K OOBEKTY), MOITOMY B KadeCTBE I[CHHOCTHBIX
OpPUEHTHPOB XHMHUYECKOTO OOpa30BAHUS BBICTYNAIOT OOBEKTHI, U3y4yaeMble B Kypce XHMUH, K
KOTOpOMY Yy oOydaromuxcsi (POpMUpPYeTCsl LIEHHOCTHOE OTHOoIIeHHe. [Ipu 3ToM Beayuyro posib
UTpaloT TO3HaBaTElbHbIE LEHHOCTH, TaK KaK JaHHbIM y4eOHbI mpeaMeT BXOAMT B TpYHIy
[IPEAMETOB II03HABATEIBHOIO IMKJIA, T[JaBHAs LEJIb KOTOPBIX 3aK/IOYAeTCd B HU3YYCHHUH
IIPUPOIBL.

OcHOBY NO3HaBaTENbHBIX LIEHHOCTEH COCTaBISIOT HAay4yHbIE 3HAHMS, HAyYHbIE METO]IbI
MIO3HAHUS, a IICHHOCTHBIE OPUEHTALH, GOpMHUpYeMble Y 00yJarommxcs B Mpolecce U3ydyeHHs
XUMUH.

OCHOBHBIM PE3YJIbTaTOM I03HABATEIBHOTO OTHONIEHUS K MHPY B KYIbType SIBISECTCS
YCTAaHOBJIEHME CMbICJIa W 3HAYEHMs] COJAEp)KaHHS OOBEKTOB M SBJIEHUN MNpUPOAbL. Takum
o0OpazoM, rmo3HaBaTenbHas QYHKIHUS y4eOHOTO TIpeaAMeTa «XHUMHUS 3aKITI0YAeTCs] B CIIOCOOHOCTH
€ro coJiep>KaHusi KOHIIEHTPUPOBATh B ce0e KaK 3HAHUS O BEIIECTBAX U XMMHYECKHX SBICHHUSIX,
TaK ¥ HO3HAGAMEIbHbIE YEHHOCHIU .

OMHOULCHUSL K.

XUMUYECKHUM 3HAHUAM KAaK OJHOMY U3 KOMIIOHEHTOB KYJIBTYPBI 4EJIOBEKA HAPSALY C APYTUMHU
€CTECTBCHHOHAYYHBIMU 3HAHUSAMU, €IMHON Pa3BUBAIOLICICS CUCTEME;

OKPYKaIoILEMy MUPY KaK MUPY BEILECTB U IPOUCXOASIINX C HUMU SIBJICHUN;



TI03HABATEIBHOM EATEIBHOCTH (KaK TEOPETUUECKOM, TaK M SKCIIEPUMEHTAIBHON) KaK
HUCTOYHUKY 3HAHUH;

NOHUMAHUA.

00BEKTUBHOCTH M JIOCTOBEPHOCTH 3HAHHUI O BEIIECTBAX U MPOUCXOIAIINX C HUMHU SIBICHHSX
CIIOXKHOCTH M OECKOHEYHOCTH MPOIlecca MO3HaHMs (HA IPUMEPE HCTOPHH XUMHUYCCKHX
OTKPBITHIA);

JIEHCTBYSI 3aKOHOB MPHUPOABI M HEOOXOAMMOCTH MX y4eTa BO BceX cdepax HesTenbHOCTH
YeNoBeKa;

3HAUEHUS XUMUYECKUX 3HAHUM i1 pEeHIeHUs TJIOOAIBbHBIX MPOOJIEeM 4YeloBeuecTBa
(PHEpreTU4ecKou, ChIPHEBOM, MPOJIOBOJIBLCTBEHHOM, 370POBbS U  JIONTOJETHUS YeNOBEKa,
TEXHOJOTHUECKUX aBapui, II00abHOM 3KOJIOTUH U [IP.);

BRXHOCTH HAyYHBIX METOJOB MMO3HAaHHUs (HAOJIOACHUSA, MOJCIMPOBAHUSA, SKCICPUMEHTA H
JIp.) MUpa BEIIECTB U PEAKIUH.

Pacmnpenue cdep denoBedeckol AEATENIBHOCTH B COBPEMEHHOM COLIMYME HEU30EKHO
BJIEUET 3a cOOOM HEoOXOIUMOCTh (POPMHUPOBAHUS Yy yJallUXCS KYJIbTYpbl Tpylna U ObITa MpH
U3y4eHUH JII000ro  yueOHOro IpeaMera, KOTOpPOE HEBO3MOXHO  0€3  BKIIOYEHUS
COOTBETCTBYIOUINX YeHHOCHel mpyoa u 6bima B COAEpKAHNE yIeOHOr0 IpeaMera « X UMHsI».

B kauecTBe 00BEKTOB IIEHHOCTEH Tpy/a U ObITa BBICTYNAIOT TBOpUYECKas CO3UIaTeNbHas
JeSITENIbHOCTD, 3/10pOBbIM 00pa3 JKW3HU, a IIEHHOCTHBIE OPUEHTAIIMN COJEpKaHUs Kypca XUMHUH
MOTYT paccMaTpuBaThCs Kak (OpMUPOBAHUE!

OMHOULCHUSL K.

TPYAOBOH I€ATEILHOCTU KaK €CTECTBEHHON (PU3HUECKON M MHTEUIEKTYallbHON NOTpeOHOCTH,;
TPYAy KaK TBOPYECKOH AEATEIBHOCTH, ITO3BOIAIONICH IIPUMEHATH 3HAHKS HA IIPAKTUKE;

NOHUMAHUSL HEOOXO0OUMOCTIU:

y4eTa OTKPBITBIX U U3YYECHHBIX 3aKOHOMEPHOCTEN, CBEJICHUI O BEIIECTBAX U UX
MIPEBPAILECHUSIX B TPYIOBOU AEATENBHOCTH;

MOJTHOMW peanu3anuu GU3NIECKUX U YMCTBEHHBIX BO3MOKHOCTEH, 3HAHUN, YMEHUH,
CIIOCOOHOCTEH MPHU BHITIOJIHEHUH KOHKPETHOT'O BHUJIa TPYJIOBOU JI€ATETLHOCTH,

COXpPaHEHUs U MOAJIeP>KaHUsI COOCTBEHHOTO 3/10POBbS U 3/JOPOBBS OKPYKAIOIIUX, B TOM
YHCJIEe MUTAHUS C YUETOM COCTaBa U HYHEPreTUYECKON IEHHOCTHU TUIIIH;

cOOMI0/IeHNsT MPaBUI OE30MACHOTO HMCIOJIB30BAHUS BEIIECTB (JIEKAPCTBEHHBIX IMpENapaTos,
cpeAcTB OBITOBOM XMMHUH, TIECTUIIMIOB, TOPIOYE-CMA30YHBIX MATEPUAIIOB U Jp.) B IOBCEAHEBHOM
JKHU3HH,



OCO3HAHWS JIOCTHKEHHMS JINYHOTO yCIieXa B TPYIOBOH JESTENLHOCTH 3a CYET COOCTBEHHOU
KOMIIETCHTHOCTH B COOTBETCTBHHU C COLUAJIBHBIMHU CTAaHIAPTAMH M IOCICIYIOIMM COLUAIBHBIM
O[[O6peHI/I€M [[OCTI/I)KGHI/Iﬁ HayKu XUMHU W XHMHUYCCKOI'O0 IMPOU3BOACTBA MJId Pa3BUTUA
COBPEMEHHOT0 O0IIECTBa.

OngwIT OMOIMOHAJIbHO-ICHHOCTHBIX OTHOHICHPIﬁ, KOTOpBIfI ydamuyecsa I10Jy4aroT IIpH
HN3Yy4YCHHUU KypCa XHUMHU B OCHOBHOI IIKOJIC, CHOC06CTByeT BBICTPANUBAHUIO HIMH CBOCH
JKM3HESHHOH IIO3HUIIHUH. CozxepmaHI/Ie yqe6Horo npeamera BKIHOYAacCT COBOKYITHOCTb
HpABCMEBEHHbIX uelmocmeﬁ:

OMHOUICHUSL K.

cebe (oco3HaHHe COOCTBEHHOIO JOCTOMHCTBA, YYBCTBO OOIIECTBEHHOIO  JIOJITa,
JTUCIHMILTMHUPOBAHHOCTh, YECTHOCTh M MPABIUBOCTb, IIPOCTOTA B CKPOMHOCTh, HETEPIIUMOCTD K
HECHPaBEUTMBOCTH, MMPU3HAHUE HEOOXOJMMOCTH CAMOCOBEPIIICHCTBOBAHHUS );

ApyruM  JoasM  (TyMaHu3M, B3aMMHOE YBOKCHHE MEXKIY JIIOJbMH, TOBApHIIECKas
B3aMMOIIOMOIIIb M TPeOOBATEIbHOCTh, KOJJICKTUBU3M, 3a00Ta O JPYTrUX JIOJSX, aKTUBHOE
pearupoBaHue Ha COOBITHS (helepaibHOr0, PErMoOHAJbHOI0, MYHHULHUIAIBHOTO YPOBHEH,
BBINIOJTHEHHE OOIIECTBEHHBIX MTOPYUYCHUH);

cBOEMY Tpyady (10OpOCOBECTHOE, OTBETCTBEHHOE HCIIOJIHEHHE CBOMX TPYAOBBIX M y4eOHBIX
00s13aHHOCTEH, pa3BUTHE TBOPUYECKUX Hadall B TPYAOBOH JEATENbHOCTH, MPU3HAHHE BaKHOCTHU
CBOETO TPYyJa U pe3yJIbTaTOB TPya APYTUX JII0JIEH );

npupose (OepekHOe OTHOLIEHHWE K €€ OorarcTBy, HETEPHUMOCTh K HapyIICHUAM
HKOJIOTHUECKUX HOPM U TpeOOBaHMM, SKOJIOTMYECKH TPaMOTHOE OTHOIIEHHE K COXPAaHEHMIO
ruzipochepsl, atMochepsl, MOYBbI, OMOCPEpHI, YEIOBEUECKOTO OPraHU3Ma; OIEHKA JEeWCTBUSA
BOINPEKH 3aKOHAM IPUPO/Ibl, IPUBOAALIAS K BOSHUKHOBEHHUIO TJI00AJIBHBIX POOIIEM);

NOHUMAHUSL HEOOXO0OUMOCU:

YBAXUTCIBHOI'0O OTHOIICHHA K JOCTUKCHHAM OTE€UYCCTBCHHOM HAayKHu, I/ICCHG)IOB&T@HBCKOﬁ
ACATCIBHOCTHU pOCCHfICKPIX Y4YCHBIX XUMHUKOB (HanI/IOTI/I‘-IeCKI/IC ‘lyBCTBa).

Kypc xumum oOnamaer BO3MOXKHOCTSAMH i1 (POPMHpPOBAHUS KOMMYHHKATHBHBIX
IIEHHOCTEH, OCHOBY KOTOPBIX COCTAaBJISIIOT MPOLECC OOIIEHUs, TpaMOTHAasl peyb, a IEHHOCTHbIE
OpPHUEHTALIMY HAIPaBJIEHBI HA BOCIIUTAHHUE Y yJaIllUXCSl.

OOpa3oBanue npeacTaBIeHUN, GOPMHUPOBAHUE MOHATUN B O0YUEHUU XUMHUH ITPOUCXOAUT

B Ipolecce KOMMYHUKAI[MU C HCIIONb30BAHUEM HE TOIBKO €CTECTBEHHOIO S3bIKA, HO M XUMHYECKUX 3HAKOB, (GOpMYI, ypaBHCHUH
XUMHUYECKHMX DPeaKIMi, 0003Ha4yalomuX 3TH BELIECTBA U SBJIEHHUA, T. €. XUMHYECKOro s3blka. Takum oOpa3oM, ydeOHbIH NHpeaMmeT
«XuMHA>> HEMeeT OOJIbIIIe BO3MOKHOCTH I GOPMHUPOBAHUS y YUAIIUXCS KOMMYHUKAMUGHBIX YEHHOCH .

He2amueHo20 OMHOULEHUS K.



HApYIICHUIO HOPM SI3bIKa (€CTECTBEHHOT'O U XMMUUYECKOI0) B PAa3HBIX HCTOYHUKAX
uHdopmanuu (mureparypa, CMU, UuTepHeT); 3aCOpEHHIO peuH;

NOHUMAHUS HeOOX0OUMOCIU:

MPUHATHS PA3IUYHBIX CPEACTB U IPUEMOB KOMMYHUKALINU;
MOJy4eHus] HH)OPMAIK U3 Pa3IHYHBIX HCTOYHUKOB,;

apryMEHTUPOBAHHOM, KpUTHYECKOW OLIEHKU MH(POPMAITUH, TOTYISCHHON U3 Pa3TuIHbIX
HUCTOYHHUKOB;

COOOIICHHUS! TOYHOH U TOCTOBEPHOU WH(POPMAIIHH;

SICHOCTH, JOCTYITHOCTH, JIOTHYHOCTH B 3aBUCUMOCTH OT II€JI, TOJTHOTHI I KPATKOCTH
U3JI0KCHUS MHPOPMAIIWH;

CTPEMJICHUSI TOHATH CMBICI OOPAIICHHOW K YeIOBEKY peud (YCTHOM U MUCbMEHHOM);

BEJICHUSI JMAJIOTa JUTsl BBISBJICHUS Pa3HBIX TOYEK 3pEHUS HA pacCMaTpUBaeMyr0 WH(OpPMAIIHIO,
BBIPDOKEHHSI JIMYHBIX OIICHOK W CYXKJICHHM, TPUHATUS BBIBOJA, KOTOPHIM (QopMupyercs B
poLECCe KOMMYHUKALIUH;

MNPEABABICHNUA CBUACTCIILCTB CBOEU KOMIIETEHTHOCTH U KBaJ'II/I(bI/IKaIII/II/I 110
paccMarpuBaeMOMY BOIIPOCY;

YBa)KCHHUS, IPUHATHSA, TOJACPKKU CYLIIECTBYIOUIUX TPAJAULIUN U OOIIUX HOPM SI3bIKa
(ecTeCTBEHHOI'O U XUMHUYECKOT0);

CTPEMIICHHsST TOBOPUTBH, MWCIOIB3YS M3y4aeMble XUMUYECKHE TEPMHUHBI W IIOHATHA,
HOMEHKJIATYpy  HEOpraHMYeCKHMX M  OpPraHMYeCKUX  BELIeCTB, CHMBOJBI,  (OPMYIHI,
MOJIEKYJIIPHBIE M HOHHBIE YPaBHEHUS PEaKIUH.

Jnsa  dopmupoBaHus TyXOBHOW JMYHOCTH TMPEXJIE BCEr0 HEOOXOAMMO pPa3BUBATh
JCTETUYECKOE OTHOLICHUE YEJIOBEKA K JEHCTBUTEIBHOCTH, TBOPYECTBO U COTBOPYECTBO IIPH
BOCIIPUATUU JCTETUYECKUX SBICHUHM, KOTOPBIMM B KYPCE XHUMHUU MOTYT CIYXHUTb. IPHUpPOAA
(MuHepasbl); W3IENUs, U3TOTABIMBACMbIC YEIIOBEKOM W3 PA3IMYHBIX BEIIECTB M MaTEPHAIIOB
(roBenMpHBIE YKpAICHUS, MAMSITHUKHA aApXHUTEKTYphl W T. [1.). XHMHS MO3BOJIET TaKKe
¢dbopmMHpOBaTh NOTPEOHOCTH YEJIOBEKA B KPACOTE M JESATEIBHOCTH MO 3aKOHAM KpPacoTHl,

T. €. ICMmemuYyecKue UeHHocCmu.

no3umMuBHoe 4y8CmMeEEeHHO-YEHHOCMHOe OMHOUICHUE K.

OKpYyKaroIeMy Mupy (KpacoTta, COBEpIIEHCTBO U TAPMOHHMS OKPY)KAIOIIEH TPUPOIBI U
KOCMOCA B IEJIOM);



HPUPOTHOMY MHPY BEIECTB M UX MPEBPAILCHHUI HE TOJIBKO C TOYKHU 3pEHUS MOTpeOUTeNs, a
KaK K HCTOYHHMKY IIPEKPACHOI0, FTAPMOHUYHOT'0, KPACUBOI'0, ITOAYHUHSIOLIETOCS

3aKOHOMEPHOCTSM, MPOIMOPIHOHAILHOrO (Ha NpUMEpEe B3aMMOCBSI3M CTPOCHHUS M CBOWMCTB
aTOMOB U BEIIIECTB);

BBINOJIHEHUIO YYEOHBIX 3a]1a4 KaK K IPOLECCY, JOCTABISAIOIIEMY 3CTETHUECKOE yJOBOJIbCTBUE
(kpacuBOe, M3SIIHOE DELICHHE WU J0Ka3aTelIbCTBO, IIPOCTOTA, B OCHOBE KOTOPOH JIEXKHT
TrapMOHHSA);

NOHUMAHUE HEe0OX0OUMOCIU:

M300paKeHHUsT HUCTHUHBI, HAy4YHBIX 3HAaHUH B YyBCTBEHHOW Qopme (Hampumep, B
IIPOU3BENIEHUAX HCKYCCTBA, NOCBSIICHHBIX HAay4HbIM OTKDPBITHSM, YYEHBIM, BELIECTBAM M HUX
IpEeBpALLCHUAM);

OPUHATUSL ~ TParudeckoro Kak  JpaMaTU4eckoil  (GopMbl  BbIpaXeHHs  KOH(IUKTA
HEIPUMHUPHUMBIX IIPOTHUBOMNOJIOXKHOCTEN, UX CTOJIKHOBEHMS (Ha MPUMEpE BBIJAIOIIUXCSA HAYYHbBIX
OTKPBITHH, KOH(IMKTA YyBCTBA U JIOJITa, OOIECTBA U IMYHOCTH, PEATbHOCTH H UJICAJIa).

Takum o6pa30M, COACPKAHNUEC KypCa XUMHU OCHOBHOM IIKOJIBI ITO3BOJISIET C(bOpMI/IpOBaTB
Yy ydJamuxcCs HE TOJIBKO IIO3HABATCJIBHBIC LNEHHOCTH, HO W APYru€ KOMIIOHCHTBI CUCTCMBI
HCHHOCTGI\/’I: Tpyaa u 6I)ITa, KOMMYHUKATHUBHBIC, HPABCTBCHHBIC, 3CTCTUICCKHUEC.

IInanupyemble pe3yibTaThl OCBOEHHUS YUeOHOI'0 NpeaAMeTa

JlesiTenbHOCTh  00Pa30BaTENBHOTO YUPEKJICHUS O0IIero o0pa3oBaHUs B OOYy4YEHUM XUMUU
JO0JbKHA OBITH HaNpaBlieHa Ha JOCTHKEHHE 00YJaIOIUMUCS CICIYIONUX Pe3yIbTaTOB.

JIMYHOCTHBIMH pe3yTbTaTaMH U3YUEHHS MpeaMeTa «XuMus» B 8 Kitacce sSBISIOTCS CIeIyIONIe
YMEHHS:

¢ TYMAaHUCTHYCCKUC U NCMOKPATHUYCCKUC NECHHOCTHBIC OPUCHTALIUNU, TOTOBHOCTDH
CJICA0BATh OTUYCCKHUM HOpMaM IMOBCACHU B HOBCG}IHGBHOI\/'I KHU3HHU U HpOHSBO}ICTBeHHOfI
JCSITCIbHOCTH,

® O0CO3HaBaTb CAUHCTBO U HNCJIOCTHOCTH OKPYXKAIOMICTO MUPA, BOBMOKHOCTH €TO
IMO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTHKEHUM HayKH,

® [IOCTCIICHHO BBICTpAaWBaThb COOCTBEHHOE IHEJIOCTHOC MHPOBO33PCHHUE: OCO3HABATH
l'IOTpe6HOCTI) N TOTOBHOCTH K caMoo6pasoBaHm0, B TOM 4YHCJII€E W B paMKax
CaMOCTOSITEILHOM JOCSATEIBbHOCTU BHE MIKOJIBI,

®  OIICHMBATh KU3HECHHBIC CUTYAIIUU C TOUYKH 3pCHHS 0€30macHOro o0pa3a >KH3HHU U
COXPaHEHUS 3]I0POBbS,

® OILICHMBATh 3KOJIOTMYECKUN PUCK B3aMOOTHOLIEHUN YEJIOBEKA U IPUPOJBI.



e (GopMHPOBATH IKOJOTHYECKOE MBIIUICHHE: YMEHHE OIICHHBATh CBOIO JIEATEIHLHOCTHh H
MOCTYIKH JIPYruX JIOJEH ¢ TOYKH 3PEHUS COXPAHEHHUS OKPYXKAIOIIEH Cpelbl - TapaHTa
YKU3HH U 0JIaromoJydus Jiroiel Ha 3emiie.

® TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JaibHeel npopeccuoHanbHOW TPACKTOPUU B

COOTBETCTBUM C COOCTBEHHBIMU MHTEPECAMH U BO3MOXKHOCTIMH;
MertanpeAMeTHBIMH pE3yJIbTaTaMU M3Y4YCHUSI Kypca «XUMHUS» SBIseTCs GOPMHPOBAHUE
YHHUBEpCaIbHBIX yucOHbIX aeiicTuii (Y'Y ).

Pezynamuenvie YY/I.

® CaMOCTOSITENIbHO OOHAPYKUBATh U (OPMYIUPOBATH IPOOJIEMY B KIIACCHOM U
WHIMBHU1YaJIbHOU Yy4eOHOM JesTeNbHOCTH;

® BblJIBUT'aTh BEPCHUU PCUHICHUA HpO6JICMI>I, 0CO3HaBaTh KOHCUHBIHN pe3yiIbTaT, BI)I6I/IpaTI) nu3
IMPEIVIOKECHHBIX M HCKATh CaMOCTOATCIIBHO CPEACTBA JOCTHIKCHUS LICIIH,

e CcOCTaBIATH (MHAMBUAYAIbHO WM B TPYIIE) IUIAH PEHICHUS MPOOIEMbI (BBITOTHEHHSI
MIPOEKTA);

e moxOupaTh K Kaxkao0# mpobiieme (3a1aue) afeKBaTHYIO € TEOPETHYECKYIO MOJIEIb;

e paboTasg MO MPEATOKEHHOMY U CaAMOCTOSITENIbHO COCTaBJIIEHHOMY IUIaHy, MCIIOJIb30BaTh
Hapsly C OCHOBHBIMHU U JIOTIOJHUTENBHBIC CPeACTBa (CIpaBOYHAsI JIUTEPATYPa, CIOKHBIC
puOOpkI, KOMIIBIOTED);

¢ [UJIaHUPOBATH CBOIO MHAWBHUAYAJIbHYHO O6p8.30BaTeJILHYIO TPAaCKTOPHIO,

e paboTaTh MO CaMOCTOSATEIbHO COCTAaBJIEHHOMY IUIaHY, CBEpSAsACh C HUM U IIEJIbIO
NEeSTEeTLHOCTH, UCTIPABIISSI OMIMOKH, UCTIONB3Ysl CAMOCTOSTEILHO TTOI00paHHBIE CPEACTBA
(B ToM umciie u UnTepHeT);

L4 CBO60,I[H0 MOJIB30BAaTHCA BLIpa6OTaHHBIMI/I KpUTCpUAMU OLICHKU U CAMOOLICHKH, UCXOOs
13 [CJIM 1 UMCIOIIUXCA KPUTCPUECB, pa3jindas pe3yJibTaT U CITOCOOBI JICNCTBUI.

® B XOJC IIPCACTABJICHUS IPOCKTA 1aBaTh OLICHKY €0 pe3yJibTaTaM,

® CaMOCTOATCIIbHO OCO3HABATh NPUYHHBI CBOCTO YCIICXa UJIM HCYCIICXAa U HAXOJUTH
CIIOCOOBI BBIXOJA U3 CUTyalluHd HEYCIIEXa,

® yMETh OLIEHUTh CTENEHb YCIEUTHOCTH CBOCH MHIUBUYaTIbHONH 00pa3oBaTeNbHOM
NEeATEIbHOCTH;

e oOpraHu3amus CBOE€M JKM3HM B COOTBETCTBHM C  OOIIECTBEHHO 3HAYUMBIMU
MIPEAICTABICHUSIMU O 370POBOM 00pa3e >KM3HH, MpaBax M OOS3aHHOCTSIX T'PaKIaHUHA,
[EHHOCTSAX OBITHS U KYJIbTYPHI, COITMAIEHOTO B3aUMOJCHCTBHUS;

¢ YMCHHA OPUCHTHUPOBATHCA B OKPYKAIOIIEM MUPC, BBIGI/IpaTL OCJICBBIC U CMBICJIOBBIC
YCTAaHOBKH B CBOUX HeﬁCTBHHX " NOCTYNKAaxX, IPpUHHUMATDL PCIHICHUA.

Cpeocmeom ¢hopmuposanus perynaTuBHBIX YVY]J[ ciaykaT TEXHOJOTHS TPOOIEMHOTO
JMaNiora Ha JTare M3Yy4eHHUsT HOBOTO MaTepualia U TEXHOJOTHsS OLIEHUBAHUS 00pa30BaTEIbHBIX
JTOCTIOKEHUH (yaeOHBIX YCIIEXOB).



Ho3nasamenvuovie YY/I-

® JAHAJIMU3HUPOBATH, CPABHUBATD, KJ'IaCCI/I(l)I/II_II/IPOBaTB n O606H.IaTB IMOHATHA,

e J1aBaTh ONpE/CICHHUE TOHATHAM Ha OCHOBE H3YYCHHOTO Ha Pa3InYHBIX
npeaMerax yueOHOTro MaTepuana,

e BbHIOMpasi OCHOBAHUS M KPUTEPHUH ISl YKa3aHHBIX JIOTHYECKHUX OIEpaluii;

e 0000mIaTh MOHATHS — OCYIIECTBJIATH JJOTHYCCKYIO ONEPALIHIO ITepeXoa OT MOHATHS
C MEHBIINM 00BEMOM K IOHATHIO C OOJIBIIUM 00BEMOM;

® CTPOUTH JIOTUYECKOE PACCYXKCHUE, BKIIIOUAIOIIEE YCTAHOBICHUE IPUUUHHO-
CIIE[ICTBEHHEIX CBA3EH;

® Co3JaBaTh MOJEIM C BBIJCJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK  OOBEKTa,
npeoOpa3oBhIBATh MOJEIW C IICJIBI0 BBISABICHHUS OONIUX 3aKOHOB, OIPEACISIONINX
JAHHYIO IPEIMETHYIO 00J1aCTh;

® TpPEeACTaBIATh MH(POPMALUIO B BHJIE KOHCIIEKTOB, TAOJHUII, CXeM, TPapHKOB;

e mpeoOpa3oBbeIBaTh WH(GOPMAIUIO U3 OJHOTO BUIA B APYroll W BHIOMPATh yAOOHYIO Ui
ce0st popMy puKcaluu U MPEICTaBICHHS WHPOPMAIIUU. TIPEICTABISITh HHPOPMAITHIO B
ONTUMATBHOU (hOpMe B 3aBUCHUMOCTH OT aJ[pecara,

e [OHMMas TMO3WIMIO JPYroro, pasjin4yaTh B €ro peuyn: MHeHHe (TOYKy 3peHHs),
JIOKA3aTelIbCTBO (apTyMEHTHI), (DAKTBI, THUIIOTE3bI, AKCUOMBI, TEOPHH. [JII ITOTO
CaMOCTOSITENIFHO HCIIOJB30BATh PA3IMUYHbIC BHIBI YTeHUs (M3ydaroliee, MpOCMOTPOBOE,
03HAKOMUTEIBHOE, IOMCKOBOE), IPUEMbI CYIIAHNUS;

® CcaMOMY CO3/1aBaTh UCTOYHUKU MH(POPMAIIUN PA3HOTO THUIIA U JJISl Pa3HBIX ayAUTOPUH,
co0uro1aTh HHPOPMALIMOHHYIO TUTHEHY M ITpaBUiIa HH(OPMAIIMOHHON 06€30IacHOCTH;

® VYMEThb MHCIOJB30BaTh KOMIBIOTEPHbIE M KOMMYHUKAI[MOHHBIE TEXHOJOTHU Kak
MHCTPYMEHT JUIsl JOCTHXKEHHS CBOMX LieJeld. yMeThb BbIOMpATh aJeKBaTHbIE 3ajaye
MHCTPYMEHTAJIbHBIE IIPOIPAMMHO-AIIAPATHBIE CPEJICTBA U CEPBUCHI.

Cpeocmeom ¢popmuposanua no3HapatenbHbIX Y'Y ]l cinyxar yqeOHBIA MaTepHall U MPex/e
BCET0 MPOAYKTUBHBIC 33/1aHUs yueOHMKA, HAIlEeJICHHbIE Ha!
® 0CO3HAHME POJIM XUMHUH B IO3HAHUHU OKPYXKAIOILIETO MUPA U €r0 YCTOMYUBOTO Pa3BUTHS;

® OCBOEHHE CHCTEMBbl XUMHUECKHX 3HaHUHN O MPHUPOJIE, CO3/IaHUE MOJIENIEH U CXeM IS
peleHus 3aa4 Ha OCHOBE KOTOPBIX (POPMHUPYETCS XUMHUECKOE MBIIIJICHUE YYaIlluXCs;

® UCIOJb30BAHNWE XUMHUECKUX YMEHUH [T aHAIIN3a, OLIEHKH, IPOrHO3UPOBaHUS ITPoOIeM
U IPOEKTUPOBAHMS MTyTEH UX peIIeHUs,

® JICNOJb30BaHHUE CXEM, TaONHUll, TpaduKOB KaKk HHPOPMAIIMOHHBIX 00pa3HO-3HAKOBBIX
MOZEJIeN JEeHCTBUTEILHOCTH.

Kommynukamuenwvie YY/I-

®  CaMOCTOSITENIbHO OPraHMW30BBIBATh Yue€OHOE B3aMMOCHCTBUE B IPYIINE



(ompenensaTh 00MIKe LEeNU, PACHPEACIATh POJIH, JOTOBAPHBATHCS APYT C IPYTOM);

® OTCTauBas CBOIO TOYKY 3PCHUS, IPUBOJUTH apI'YMECHTEIL, IIOATBCPKAAad UX (baKTaMI/I;

® B IUCKYCCHH YMETh BBIIBUHYTh KOHTPAPTyMEHTHI, epe(pazupoBaTh CBOIO MBICIIb
(BajieHHe MEXaHU3MOM SKBHBAJICHTHBIX 3aMEH);

®  YYHUTHCSI KPUTUYHO OTHOCUTHCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM MPU3HABATH
OLIMOOYHOCTh CBOETO MHEHHMSI (€CJIM OHO TAaKOBO) M KOPPEKTHPOBATH €T0;

e [IOHMMAs IO3MILMIO IPYroro, pa3andarb B €r0 peun: MHEHUE (TOUKY 3pEHHS),
JI0Ka3aTeNbCTBO (ApPryMEHTHI), (PaKThl; TUIIOTE3bl, aKCHOMBI, TEOPHH;

® yMETh B3MJISIHYTh Ha CUTYallMIO0 C UHOW MTO3ULIUU U JOTOBAPUBATHCA C JFOJIbMHU UHBIX
MHO3UIINH,

e coOMroAaeT HOPMBI MYOJUYHON PEYU U PEriiaMeHT B MOHOJIOTE U IUCKYCCHUU.
Cpeocmeom popmuposanusa KOMMYyHUKATUBHBIX Y'Y [l ciyxaT TEXHOIOTUS IPOOIEMHOTO

nuasnora (ToOyXIAroMKi 1 MOIBOIAIIMNA AUAJTIOT) U OpraHu3anus padoThl B MAJIBIX TPYIINAX, a
TaKXXe UCTI0IH30BAHNE HA YPOKAX JIEMEHTOB TEXHOJIOTHUH MPOyKTUBHOTO YTEHHUSI.

IIpenmeTHBIME pe3yabTaTaMU U3Yy4YEHMsI IPEAMETA SABJISIOTCS CIEAYIOINE YMEHHUS:

® OCO3HaHHUE POJIM BEUIECTB:
- OIIPEAEIIATH POJIb PA3JIMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
- OOBSICHATD POJIb BEIIECTB B UX KPYTOBOPOTE.

® PAcCMOTPEHHE XUMUYECKHUX IIPOLIECCOB:
- IPUBOJUTH IPUMEPHI XUMHUYECKHUX IPOLIECCOB B IPUPOJIE;

- HaXOJUTb 4YE€PThI, CBUACTCIbCTBYIOLIUEC 00 O6HII/IX IMPpU3HAKaX XUMHUYCCKUX MMPOUCCCOB U UX
pasiInuuigx.

® JCIIOJIb30BAHNE XUMHUYCCKUX 3HAHUM B 6I)ITyZ OOBACHATH 3HAUCHHE BCIIECTB B XKN3HU U
XO03ICTBE YEeIOBEKA.

® OOBACHATH MHP C TOYKH 3pCHUSI XUMUU.

— INEPCUUCTIATE OTIINYUTCIBHBIC CBOMCTBA XUMHUYECKHUX BCUICCTB,

— pa3jin4aTb OCHOBHBIC XUMHUYCCKHUE ITPOLECCHI;

- OIpEaACIATH OCHOBHBIC KJIACChI HCOPTaHNMYCCKUX BCIICCTB,
- IOHUMAThb CMBICI XUMHUYCCKUX TCPMHUHOB.

® OBJAJCHUEC OCHOBAMM METOJOB IIO3HAHUS, XapaKTCPHBIX AJI1 €CTCCTBCHHBIX HAYK.



- XapaKTepH30BaTh METOJbI XUMHYECKOM HayKH (HaOII0IeHNE, CPABHEHHE, SKCIICPHUMEHT,
U3MEpPEHHE) U UX POJIb B IO3HAHUU NPUPOJIBI;

- IPOBOAWTL XUMUYCCKHUEC ONBITHL U 3KCIICPUMCHTBI U OOBACHATH HX PE3YJIbTATHhI.

¢ YMCHHUC OLICHUBATH MMOBCACHHUC YCIIOBCKA C TOYKU 3PCHUA XUMHYECKOIH 0€30IMacHOCTH 110
OTHOLICHHIO K YCJIOBEKY U IIPHUPOLIL.

- HCIOJIb30BaThb 3HAHUA XMMHU IIPpU CO6J'II-O,Z[CHI/II/I IIpaBUJI UCITIO0JIb30BAHHA OBITOBBIX
XUMHYECKUX IIPECIapaToB;

— pas3jn4aTth OMMaCHBIC U Oe3omacHEIe BCIICCTBA.

OcHoBHOI (popmoOli opranuzanuu y4eOHOTo Ipoliecca BISETCs KIaCCHO-
ypouHas cucreMa. B kauecTBe JONMOIHUTENBHBIX (HOPM OpraHu3aluu 00pa3oBaTEIbLHOIO

nponecca UCIOoJIb3YyCTCA CUCTEMA KOHCYHBTaHHOHHOﬁ MMOAACPKKHU, MHAUBUAYAJIbHBIX

3aHATHH, CAMOCTOSITEeNIbHAs paboTa yyaluxcs ¢ UCIOJIb30BaHHUEM COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTUH.

IIpeobnanatomiei popmMoil KOHTPOIISI BHICTYNAIOT MUCHbMEHHBIN (CaMOCTOSITEIbHbIE U
KOHTPOJIbHBIE pabOThI) U YCTHBIN orpoc (codece10BaHne), TECTUPOBAHUE.

IlnaHupyemble mpeaIMeTHbIE Pe3yJbTAThI 0CBOCHUSA
BBINYCKHUKAMH 00pa30BaTeJIbHOM MPOrpaMMbl 0 XUMHUH

OcHOBHbIE IOHATHS XUMHUH (YPOBEHb aTOMHO-MOJIEKYJISIPHBIX MpPeACTABIEHMI)

BBINYCKHUK HAYYHUTCS

® OIIMCHIBATh CBOMCTBA TBép}II)IX, KHUIKHUX, F33006paSHBIX BE€IICCTB, BBIACIIAA UX
CYILIECTBCHHBIC IPHU3HAKHU,

¢ XapaKTE€PU30BaTh BEHIECTBA 11O COCTaBy, CTPOCHHIO U CBOﬁCTBaM, YCTaHABJIMBATb
MNPUYIUHHO-CIICACTBCHHBIC CBA3U MCKAY JAHHBIMU XapPAKTCPUCTHKAMHA BCIICCTBA,

® paCKpEIBATh CMBICI OCHOBHBIX XHUMHUUYCCKHUX MOHATHH «aToOM», «MOJICKYJIa», «XUMHYCCKUN
QJIEMEHT», «IIPOCTOC BCHICCTBO», «CIIOKHOE BCHICCTBO», «BAJICHTHOCTBL)», UCIIOJIbB3Yysd 3HAKOBYIO
CUCTEMY XHUMMUH,

* 1300pakaTh COCTAaB MPOCTEHIINX BEIIECTB C TOMOIIbI0 XUMUYECKUX (POPMYI U CYLTHOCTb
XUMUYECKUX PEAKLUH C IIOMOLIBI0 XUMUYECKUX YPAaBHEHUM;

® BEIUHCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MacChl BEIIECTB, a TaKkKe
MacCOBYIO JOJIO XHMHUYECKOTO JJIEMEHTa B COCIMHEHMSX [UISl OIEHKH WX MPaAKTHYECKOU
3HAYUMOCTH,

¢ CpaBHUBATH 110 COCTABY OKCHbI, OCHOBAHUs, KMCJIOThI, COJIH,



b KJ'IaCCI/I(l)I/II_H/I];)OBaTI) OKCHUIBI U OCHOBaHHA I10 CBOfICTBaM, KHUCJIOTBI M COJIM IO COCTABY,

® OMKCHIBATH COCTAB, CBOMCTBA U 3HAYCHUE (B MPUPOJIE U MPAKTUUECKOM JIeATEIbHOCTH
YeN0BeKa) MPOCTHIX BELIECTB — KUCIOPOa U BOAOPO/IA;

¢ 1aBaATb CPABHUTCIIbHYIO XaPAKTCPHUCTUKY XUMHUYCCKUX 3JICMCHTOB U BaKHEHIIINX
COGI[I/IHCHI/Iﬁ €CTECTBEHHBIX CEMCHCTB HICJI0OYHBIX METAJIJIOB M T'aJIOT'CHOB,

® [I0JIb30BaThCS J1a0OPATOPHBIM 000PYAOBaHUEM U XUMHUYECKOM MOCY/I0H;

® IPOBOJIUTh HECJIOKHBIC XUMHUYCCKHE OMBITHI M HAOIIOJCHUS 32 M3MECHCHHSMH CBOMCTB
BEIIIECTB B TPOIECCe WX IMPEeBpalllCeHHH; cOOMI0aaTh MpaBujia TEXHUKHA O€30MaCHOCTH IPH
MIPOBEICHUH HAOIOICHUI U OTIBITOB,

®pas3jindyatb OSKCHCPHUMCHTAJIBHO KHCIOTBI H HIéJIOLII/I, IOJIb3YACh  HMHJIAWKATOPaMH,
OCO3HaBaThb HeO6XOI[I/IMOCTL CO6J'IIOI[€HI/I$I MCp 0e30macHOCTH IIpu O6paH_IeHI/II/I C KHCJIOTaMHU H
meJIo4aMu.

Buinycknux noayuum 603M04CHOCHb HAYYUMbCSL.

® 2DAMOMHO 0OPAUAMBCS C BEUJECNBAMU 8 NOBCEOHEBHOU JICUZHU,
® 0CO3HABAMb HEOOXOOUMOCL COONIOOEHUS NPABUTL IKON02UYECKU DE30NACHO20 NOBEOCHUS
B OKpYoHcaroujeli npupooHoll cpeoe;

® NOHUMAMb CMbIC]L U HEOOXOOUMOCIb COON0OeHUsI NPEONUCAHULL, NPedazaeMblX 8
UHCIMPYKYUSIX NO UCNOTb308AHUIO JEKAPCNE, CPEOCME ObIMOGOU XUMUU U OP.;

® UCNOIb306ANtb npuoépeméHHble Klo4esble  KomMnemeHmHocmu  npu  6blNOJHEHUU
UCCRe008amenbCKux npoeKmoe no u3y4ernuro CBOLCMS, cnocobos NnoJIly4eHus u pacno3nasanusl
eewecme,

* pazeueamsv KOMMYHUKAMUGHYIO KOMNEMEHMHOCMb, UCNONb3Ya CPeocmed YCMHOU U
NUCLMEHHOU KOMMYHUKAYUU npu padbome ¢ meKCmamu Y4yeOHuka u OONOJHUMENbHOU
JUmepamypotl, cnpagouHbIMU mabIUyamMu, NPoseIams 20MOGHOCHb K VYBANCEHUIO UHOU MOYKU
3peHus npu 06CyHcOeHUU pe3yIbmamos 6blNOIHEeHHOU pabomol,

* 00BEKMUBHO OYEHUBAMb UHDOPpMAYUIo O Bewjecmeax U XUMUYECKUX Hpoyeccax,
KPUMu4eckyu OMHOCUMbCA K NCeBOOHAYYHOU UHGopmayuu, HeooOpOCco8eCmHOU peKiame,
Kacaowjenucs UCNoIb3068aAHUA PASTUUHBIX 6EUeCMS.

Ilepuoguyeckuii 3aKOH U ePHOAMYECKAS CHCTEMa XUMUYecKHX dJjemenToB 1. U.
Menpgeneesa. CTpoeHue BelecTsa

BBIHVCKHI/IK HAaY4IUTCA.

i I(J'IaCCI/I(bI/ILII/IpOBaTB XHUMHYCCKHE JJICMCHTBI Ha MCTaJlJIbl, HCMCTAJLJIbI, 9JICMCHTBI, OKCHIbI

N TUAPOKCHUIBI KOTOPBIX aM(l)OTepHBI, 1 MHCPTHBIC 3JICMCHTEI (1"33BI) JJIs1 OCO3HAaHHs BaXXHOCTH
YIHOPSAAOYCHHOCTU HAYUHBIX 3HaHPII>i;

® paCKpbIBaTh CMBICII HEPHUOJUICCKOTO 3aKOHa I[ H. Menneneena,

® ONMCHIBATh U XapaKTepU30BaTh TAOIUYHYIO0 (POPMY NEPUOANUECKON CUCTEMbBI XUMUYECKUX
3JIEMEHTOB;

® XapaKT€pU30BaTb COCTaB AaTOMHBIX SAACP H PpaCHpPECACIICHHUE 4YHCIa JSJICKTPOHOB IO
OJICKTPOHHBIM CJIOSIM aTOMOB XHWMHYCCKHUX OJOJIEMCHTOB MaJlblIX IIEPHUOOAOB HGpHOHH‘ICCKOﬁ
CHUCTCEMBI, a TAKXKC KaJIUAd U KaJIbIIU,



® pa3uyaTh BUIbl XUMHUYECKOM CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJSPHYIO, KOBAJIEHTHYIO
HENOJSAPHYIO U METAJUIMYECKYIO;

hd I/1306pa)KaTb SJICKTPOHHO-NOHHBIC (bOpMYJ'IBI BCIICCTB, 06p330BaHHBIX XUMHUYCCKUMU
CBA35IMHU PA3HOT'O BUJA,

® BLISABJIATEH 3aBHCHMOCTH CBOMCTB BEIICCTB OT CTPOCHUA UX KPUCTATINIMYCCKUX peH_IéTOKZ
HOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, MCTATIJIIMYCCKUX

¢ XapaKTCprU30BaTbh XUMUUYCCKUC SJICMCHTBI 1 UX COCAUHCHUSA Ha OCHOBC IMOJIOXKCHUSA
9JICMCHTOB B HepHOHquCKOﬁ CHCTEME U 0COOEHHOCTEH CTPOCHUA UX aTOMOB;,

* OIIMCHIBATh OCHOBHBIC ATanbl OTKpbITUA [I. . MenaeneeBbiM MepUOaNYECKOrO 3aKOHA U
MEPUOANYECKON CHCTEMBl XHMHUYECKHUX OJJIEMEHTOB, XH3Hb W MHOTOOOPa3HyH HAay4IHYIO
NEeSATEeNHbHOCTh YUCHOTO;

* XapaKTepH30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUEHUE NTEPUOANYECKOrO 3aKOHA U
NIEPUOIUYECKON CUCTEMBI XUMHUUYECKUX 351eMeHTOB J[. Y. Menneneesa;

°® 0CO3HaBaTh HAYYHbIE OTKPBITUS KaK PE3yJbTaT JJINTEIbHBIX HA0JIIOJCHUH, OIIBITOB,
Hay4HOH IIOJIEMHKH, IIPEOJOJICHUS TPYAHOCTEN U COMHEHU .

Buinycknux noayuum 803M04CHOCHb HAYYUMbCSL.

® 0CO3HABANb 3HAYEHUE meopemudecKkux 3HAHUWU O/ npaKmuueCKoﬁ oesimenbHOCmu
yejoeeka,

® onucovleams U3y4eHHole 00veKmbl KaK cucmembsl, NPUMEHAA 10cUKY CUCMEMHO20 ananusa,

® NPpUMEHAMb 3HAHUSA O 3AKOHOMEPHOCMAX nepuoduqecxoﬁ cucmemvl XumMudecKux
27IEMeHmMo8 OJisi 0OBACHEHUS U npe()eu()eHuﬂ ceolicme KOHKpEMHbLX seujecme,

* pazeueamsv UHDOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCcmeom yenyonenus 3HaHui oo
UCMOPpUYU CMAHOBNIeHUs XUMUYECKOU HAYKU, e€ OCHOGHbIX NOHAMUL, NePUOOULEeCKO20 3aKOHA KAK
00HO20 U3 BAJNCHEUWUX 3AKOHOG NPUPOObL, A MAKICE O COBPEMEHHLIX 00CMUNCEHUAX HAYKU U
MexXHUKU.

MHuoroodpa3ne XMuMH4YECKHX
peakuuii BoIyCKHUK HAYYUTCS:

® O0BSCHATH CYTb XUMHUYCCKUX MPOLECCCOB U UX MPUHIUITHAIIBHOC OTIINIUC OT (bI/ISquCKHX;
¢ Ha3bIBaTh NMPU3HAKHU U YCIIOBUS MPOTCKAHUA XUMUYCCKUX pCaKHHﬁ;

¢ yCTaHaBJIWBATh NPUHAAJICKHOCTD XHUMHYECKOM pE€aKnu K OHpeHeHéHHOMy THUITY
10 OIHOMY U3 KJ'IaCCI/I(l)I/IKaLII/IOHHBIX IMPU3HAKOB!

1) mo 4ucy U cocTaBy HCXOHBIX BELUIECTB U MPOAYKTOB PEaKIMU (PEaKIIUU COCTMHEHHUS,
pa3ioXKeHUs, 3aMellleHus] 1 0OMeHa);

2) 10 BBIIETICHUIO WJIN TOTJIOLIEHUIO TETJIOTHI (pEeaKu SK30TEpMUUECKUE U
SHAOTEPMHUYECKHE);

3) M0 U3MEHEHHIO CTETICHEH OKUCIICHUSI XUMUYECKUX IIEMEHTOB (PEaKIH OKUCIUTEIFHO-
BOCCTAHOBUTEJILHBIC);



4) 1o 00paTUMOCTH TIpoIiecca (peakiuu 00paTHMbIe 1 HEOOpaTUMBbIE);
* Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMHUUECKHUX PEaKIIHi;
* Ha3bIBaTh (DAKTOPBI, BIUAIONINE HA CMEUIICHNE XUMUYECKOTO PaBHOBECHS;

® COCTaBJIATh YPABHEHUs DJJIEKTPOJUTUYECKONM JUCCOLMALUU KHUCIOT, IIEJIOYEH, COJIEH;
NOJHBIE M COKpAIICHHBIC HOHHBIC YpPaBHEHHS pEaKIUii OOMEHa; ypaBHEHUS OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEaKLUii;

® IPOTHO3UPOBATH NMPOJAYKTHI XUMHUYECKUX PEaKLUi 0 GOopMysIaM/Ha3BaHUSAM UCXOHBIX
BEILIECTB; ONPEEIATh UCXOJHbIE BEeLeCcTBa MO (OopMyIaM/Ha3BaHUAM MPOILYKTOB pEaKLUy;

® COCTaBIIATh YPABHEHUSI PEAKIIUi, COOTBETCTBYIOIINX MOCIEAOBATEIBHOCTH («IICTIOUKE)
MPEBPALLCHUI HEOPTaHMYECKUX BEIIECTB PA3JIUYHbBIX KJIACCOB;

* BBISIBJISIT B IIPOIIECCE SKCIEPUMEHTA MPU3HAKH, CBHJIETEIBCTBYIOUINE O IPOTEKAHUU
XAMHYECKOHN peakiny;

® IPUTOTOBJISITH PACTBOPHI C ONPEACTCHHON MAacCOBOMU JI0JIEi paCTBOPEHHOTO BEIECTBA;

® OIIPEICIIATh XapaKTep CPellbl BOAHBIX PACTBOPOB KHUCIIOT U LIEI0YEH MO0 HU3MEHEHUIO
OKpAaCKu UHIAMKATOPOB;

¢ IPOBOAUTE KAYECTBCHHBIC PCAKIIUHU, ITIOATBECPKAAIOMIUE HAITNYNEC B BOAHBIX pacTBOpax
BC€IICCTB OTACIBbHBIX KATHOHOB 1 aHHMOHOB.

BbanCKHMK NOJAYYUNT BO03MOICHOCNIb HAVYUINLCAL .

® COCMABIAMb MONEKYIAPHbIE U NOIHblE UOHHbIE YPABHEHUS NO COKPAUJEHHBIM UOHHBIM
VPa6HeHUAM,

* IPUBOOUMb NPUMEPBL PEAKYULL, NOOMBEPIHCOAIOUUX CYUYECMBOBAHUE 83AUMOCEAZU MENHCOY
OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX 8eLeCms;

® IPOCHO3UPOBAMb PE3VIbIMAMbl 8030€UCMBUSL PA3TUYHBIX (DAKMOPO8 HA USMEHeHUe
CKOPOCMU XUMUYECKOLU peaKyuu;

® IPOCHO3UPOBAMb PE3VIbIMAMbl 8030EUCMBUSL PA3IUYHBIX (DAKMOPO8 HA cMeueHUe
XUMUYECKO20 PABHOBECUSL.

MHoroo0pa3ue BemecTs
BI:IHVCKHI/IK HAYUYNUTCA:

¢ OIIPEACIIATE NPUHAIICIKHOCTE HCOPraHNMYECKUX BEHICCTB K OJHOMY U3 U3YYCHHBIX
KHaCCOB/prrIl'I: METAJJIbI U HEMETAJJIBI, OKCHUIBI, OCHOBAaHHA, KHUCJIOTHI, COJIN,

® COCTaBIISITH (POPMYIIBI BEMIECTB IO WX HA3BaHUSIM;

® OTIPEIEIISITh BAJICHTHOCTD U CTETICHh OKUCIICHHSI DJIEMEHTOB B BEIECTBAX;
oBHEBEAR TN ISHIRITING MYTHDKA GAPAIRNEOKOR, YER30HIBHMIB TAOTHAIRRISTRARNMQETHTEHOAG s

® O0BSACHATh 3aKOHOMEPHOCTH H3MEHEHHs (PU3MUECKUX M XUMHUYECKUX CBOMCTB MPOCTBIX
BEIIECTB (METAUIOB M HEMETAJUIOB) M MX BBICIIMX OKCHIOB, OOpa30BaHHBIX 3JEMEHTaMH
BTOPOTO U TPETHETO NIEPUOJIOB;

* Ha3pIBaTh OOIINE XMMUIECKHE CBOMCTBA, XapaKTEPHBIE JIJIsl TPYIIIT OKCHJIOB: KUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;



® Ha3bIBaTh OOIIME XUMUYECKHUE CBOMCTBA, XapaKTEPHBIC JJIS KaXKJO0TO U3 KJIaCCOB
HEOPraHUYECKUX BELIECTB: KHCIIOT, OCHOBAHUH, COJIEH;

® IPUBOJIUTH MPUMEPHI PEAKIINHA, TOATBEPKIAIOINX XMMUICCKHIE CBOHCTBA
HEOPraHUYECKUX BELIECTB: OKCHUJIOB, KUCJIOT, OCHOBAaHUU U COJIEH;

¢ OIIPCACIATH BEIICCTBO-OKHUCIIUTEIb U BEIMIECTBO-BOCCTAHOBUTEIIb B OKHUCIIMTCIIBHO-
BOCCTAaHOBUTCIIbHBIX PCAKIIUAX

® COCTaBJISITh OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIN OaaHc (JUIsl U3YYEHHBIX PEaKIii) Mo
MPEIOKEHHBIM CXEMaM PEaKLUid;

® IPOBOJIUTH JIAOOPATOPHBIE OMBITHI, TOATBEPKIAIOIINE XUMHUUECKHUE CBOIICTBA OCHOBHBIX
KJIACCOB HEOPTraHMYECKUX BELIECTB;

® IPOBOJIUTH JIAOOPATOPHBIC OIBITHI IO MOJIYICHUI0 U COOMPAHMIO ra3000pa3HbIX BEIIECTB:
BOJOpOJA, KUCIOPOAA, YIJIIEKUCIOro ra3a, aMMUAaKa; COCTaBJIATh YPABHEHUS COOTBETCTBYHOLIUX
peaKuui.

BbanCKHMK NOJAYYUN BO03MOICHOCNIb HAVYUINLCAL .

® NPOCHO3UPOBANTL XUMUYECKUe ceolicmesa seuecme Ha OCHOBE UX cocmasa u CMpoerUs,

® NPOCHO3UPOBANTL cnocobHocmb eeuecmea npoAeiiamo oKucJjumeilbHvle uiau
B80CCIMAHOBUMENbHbIE CEOLCMBA C yllémOM cmenenell OKUCAeHUs JJlEMEHM 086, SXOO}IWZ/IX 6 eco
cocmaes,

® BLISGISIMb CYUECBOBAHUE 2EHEMUYECKOU 83AUMOCEA3U MENHCOY BeUjeCMBaMu 6 psoy-
npocmoe 8ewecmeo — OKCUO — 2UOPOKCUO — COJlb;,

® Xapakmepu3oeanto ocobvle ceoticmea KOHYEeHmMpupoeaHHblX CepHOIZ U A30MHOU Kucaom,

* NPUBOOUMb NPUMEPDL YPABHEHUU PeaKYUll, 1eHCaujux 8 0CHO8e NPOMbIUULEHHBIX CNOCOD08
NOJYYeHUs AMMUAKA, CEPHOU KUCTIOMbL, YY2YHA U CINATU;

* onucvlBams uzuyecKue u XUMuiecKue npoyeccyl, AGNAIUUEC YACMbIO KPY208OpOma
gewjecms 6 npupooe;

® OpPcaHU306bLBANIL, npoeodumb Y4YeHU4YecKue npoeKmaol no UCCNIE00BAHUIO CEOUCME
eewecmes, umerouwux 6adxdCHoe npakmuiecKkoe 3navuenue.

Conepskanue 0CHOBHOIO 0011ero oopa3oBanus no xumuu 8-9 kiaccol

Pazoen 1. Ocnosnvie nonamus xumuu (ypoeenv amomMHO-MONEKYAAPHBIX NPEOCMABICHUIL)
[Ipenmer xumuu. MeToabl TO3HAHUS B XUMHUU: HAOTIOACHHE, YIKCIIEPUMEHT, H3MEPEHUE.
HcTounnku XxuMu4deckoi nHpopManuu: XUMHIecKas JutepaTypa, UHTepHer.

Uucteie BemectBa U cmecu. Ounctka BemecTB. [IpocThie U cnokHble BemlecTBa. MeTamibl U
HEeMeTaJu1bl. XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa. 3HAKHM XUMHUYECKHUX 3JIEMEHTOB. XUMHUYEC-
Kag ¢Gopmyna. BaneHTHOoCcTh XuMHYeckux d3neMeHTOB. CocraBieHue ¢(opMya OUHAPHBIX
COCIMHECHHMI IO BaJCHTHOCTH aTOMOB XMMHYECKHX JJIEMEHTOB W ONpENEICHHUE BaJCHTHOCTH
aTOMOB XUMHUYECKUX IIEMEHTOB 10 (hOpMYyJiaM OMHAPHBIX COSTMHECHU.



OtHocuTenpHast aToMHass Macca. OTHOCHTENbHas MOJIEKYJspHash Macca. MaccoBas I10Js
XMMHUYECKOTO AJIEMEHTa B CI0KHOM BerecTBe. KonmnyecTBo BemecTBa. Moib. MomsipHast Macca
U MOJIIPHBII 00BEM.

@dusnueckue SABICHUA M XUMHYeCKHe peakiuu. [Ipu3Haku u  ycinoBuUs IIPOTEKaHUs
XUMHMUYECKHX PEAaKUUil. 3aKOH COXpPaHEHMs MAacChl BEIIECTB IPH XUMHYECKHX PpEaKLUsX.
Xumnueckue ypaBHeHUs. KoappuuueHTs! B ypaBHEHUAX XUMUYECKUX PEAKIMi KaK OTHOIICHUS
KOJINYECTB BEILECTB, BCTYHNAIOUIMX M OOpa3yloLIMXCS B pe3yiabTaTe XMMHUYECKOH peakIyH.
[Ipocreiimue pacyeTsl 10 YpaBHEHUAM XUMHUYECKUX PEAKIUH.

OcHOBHbIE KJacchl HEOPraHMYECKUX coelnHeHuil. HomeHkiaTypa HeopraHM4eCKUX BEILECTB.
Kucnopon. Bozayx. I'openne. Oxcuapl. Oxcuapl MeTaioB 1 HemetauioB. Bogopon. Bona. Ouunctka
BOAbl. Adpauus Boabl. B3aumoneicTBue BOABI C OKCHUAAMHM METAJJIOB U HeMeTauioB. Kuciotsl,
KJIacCU(pUKalusi U CBOWCTBA: B3aMMOJCHCTBHE C MeTaUIaMH, OKCHIaMH MeTayioB. OCHOBaHWS,
KinaccuuKanmyss ¥ CBOMCTBA: B3aWMOJCHCTBHE C OKCHAAMH HEMETAJUIOB, KHCIIOTaMHU.
AmdoreprocTtb. KucnorHo-ocHoBHBIE nHANMKaTOpbl. Conu. Cpeanue conu. BzaumoneiictBue cosneit

C MeTaJlJIaMH, KUCTIOTaMH, menodaMu. CBsi3b MEXI1Y OCHOBHBIMU KJIACCAMH HEOPTaHUYECKUX
COE€IUHEHUH.

[TepBOHaUabHBIC MTPEACTABICHHS O ECTECTBEHHBIX CeMeiicTBaxX (TpyInax) XUMUISCKUX
JJIEMEHTOB: IIEI0YHBIE METAILIBI, TAJIOTCHBI.

Paszoen 2. Ilepuoouueckuii 3aKon u nepuoOu ecKas CUCmemMa XumuuecKux 31emMeHmoe
JI.U.Menoeneeea. Cmpoenue eeujecmea.

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH. I/ICTOpI/IH OTKPBITHA IICPUOANYICCKOI'0 3aKOHA. 3HauecHUE
NepuoaANICCKOIro 3aKOHa JIA pa3BUTUA HAYKH.

[leproanueckas cucreMa Kak €CTECTBEHHOHAYYHasl KiacCH(PHKAIMS XMUMHUYECKHX HJIEMEHTOB.
TabnuuHas dopma MpeacTaBiICHHUS KIACCH(PUKAIMK XUMHYSCKUX JIeMEHTOB. CTpyKTypa TaOIuIlbI
«ITepuonnueckass cucrema xumuyeckux snemeHtoB JI. . MeHneneeBay. OU3NMYECKHI CMBICIT
MOPSIIKOBOTO (aTOMHOTO) HOMEpa, HoOMepa MeproJia U HoMepa rPyIIbI (sl 3IEMEHTOB A-TpyIin).

Crpoenue atoma: sapo M 3JEKTpoHHas o0Oosouka. CocTaB aTOMHBIX SAep: MPOTOHBI U
HEUTpOHBI. 30TONBI. 3apsa]l aTOMHOTO $/1pa, MACCOBOE YMCIIO U OTHOCUTENIbHASI aTOMHAsI Macca.
DnekTpoHHast 060J104Ka aTOMa. DJIEKTPOHHBIE CIIOM aTOMOB 3JIEMEHTOB MaJIbIX MIEPUO/IOB.

XuMHYECKasl CBA3b. 9J'ICKTpOOTpI/IL[aTCJ'IBHOCTB aromoB. KoBanenTHas HCMOJIsIpHAA U
noJigspHas CBA3b. HMonHas CBSI3b. BaJ'ICHTHOCTB, CTCIICHb OKHCJICHU, 3apsAd NOHA.

Pazoen 3. Muozoobpazue xumuueckux peaxkyuil.

Knaccudukanus XUMUYECKHX pEaklMil: peakuy COeIWHEHUs, Pa3JI0KEHHU s, 3aMeIECHHS,

oOMeHa, 9K30TEPMHUUECKHE, 9HJIOTEPMHYECKHE, OKHCIINTEIIbHO-BOCCTAHOBHUTEIBHBIC,
HeoOpaTUMbIe, 00paTUMBIE.



CKOpOCTh XUMHUYECKUX peakiuii. DakTopbl, BIUAIONIUE HA CKOPOCTh XUMUYECKHUX PEAKIIHM.
PacTBOpHBI. DneKTpoIUTHYECKAs JUCCOIUALINS. DIESKTPOIUTHI U HEIIEKTPOIUTHI. KaTHoHBI U

aHuOHBIL. J(Mcconumanus CoJiel, KUCIOT U OCHOBAHMM B BOJHBIX pacTBopax. Peakuuu MOHHOIO
00-M€eHa B pacTBOpPaXx 3JIEKTPOJIUTOB.

Pazoen 4. Mnozooopa3zue eeujecms.

EcrecTBeHHBIE ceMelicTBA XWMHUUYECKHX DJIEMEHTOB METAlJIOB M HEMETAJIJIOB. O6I_Ha${
XapaKTCPUCTUKA HCEMCTAJUIOB Ha OCHOBC MX IIOJOKCHHUA B nepno;mquKoﬁ CUCTEMC.
3aKOHOMepHOCTI/I HU3MCHCHUS (bPIBI/I‘{eCKI/IX W XMMHYSCKHX CBOHCTB HEMETAJIJIOB — IPOCTBIX BEC-
meCTB, UX BOAOPOJHBIX COCIII/IHGHI/Iﬁ, BBICHINX OKCHAOB M KHCIOPOACOACPIKAIIMUX KHCJIOT Ha
MpUMEPEC 3JICMCHTOB BTOPOI'O U TPETHETO IICPHOI0B.

OO0mas xapakTepucTUKa METAJIOB Ha OCHOBE MX IOJIOKEHMSI B MEPUOJUYECKON CHCTEME.
3aKOHOMEPHOCTU HU3MEHEHUs (U3NYECKUX M XUMHUYECKUX CBOHCTB METaJUIOB — IPOCTHIX
BELIECTB, UX OKCHJIOB U THMAPOKCUIOB Ha IPUMEPE IIEMEHTOB BTOPOIO U TPETHETO MEPHOIOB.
AmborepHble coeluHEHHs amoMMHHA. OOLIas XapakTepUCTHKa >JKele3a, €ro OKCHJIOB U
T'HJIPOKCHJIOB.

Pazoen 5. Dxcnepumenmanvnan xumusn (Ha usyuenue smoeo pazoena He @vloensemcs
KOHKpemHoe 8pemsl, NOCKONbKY XUMUYECKUL IKCNepUMEeHm A81Aemcst 0053ameibHOU COCMAa8HOU
Yyacmovlo Kaxcoo2o0 U3 pazoenos npumepHou npozpammvl, Paszoenenue nabopamopHo2o
9KCNepUMeHma Ha npaKkmuyeckue 3aHAmus U J1aO0pamopHvle ONvimsvl U VMOUHEHUe UX
cooepaiicaniss. NPoBOOAMCsL A8MOPAMU PAOOYUX NPOSPAMM NO XUMUU OISl OCHOBHOU UIKOJIbL.
Bapuanm ronxpemuszayuu xumuueckoeo sKkcnepumenma u pacnpeoenenus e20 no Y4eOHbiM
memam npueeoer 8 NPUMEPHOM MeMAMULECKOM NIAHUPOBAHUU.)

JemoncTpannonHblii 3xcniepument. 1. Ilpumepsr ¢usudeckux sBnenwid. 2. [Ipumepsr
XMMHUYECKUX peakIuil ¢ SpKO BBIPAKEHHBIMH M3y4aeMbIMU TNpu3Hakamu. 3. Peakuuun
COEIMHEHUsI, Pa3JIOKEHMA, 3aMelleHus, oOMmeHa. 4. Peakiuu, WUIIOCTPUPYIOIIME CBOMCTBA M
B3alMOCBSI3M OCHOBHBIX KJIACCOB HEOPraHMYECKUX COeOUHEHHH. 5. ONBITHI, MIUTIOCTPUPYIOLIHE
3aKOHOMEPHOCTH W3MEHEHUsS] CBOIMCTB IIEJIOYHBIX METAUIOB W TajloreHoB. 6. OTmBITH,
WUTIOCTPUP YIOLIUE 3aKOHOMEPHOCTH U3MEHEHUs CBOMCTB TUAPOKCHUIOB u
KHCJIOPOJICO/IEPKAIIMX KHUCIOT 3JIEMEHTOB OJHOro mnepuoja. /. Ilpumepsl OKHCIUTEIHHO-
BOCCTAHOBUTEIILHBIX peakifiii.8.DakTophl, BIUSIIONNE Ha CKOPOCTh XUMHUYECKUX PEAKITHA.

9.Ilpumepsl 3HIO- U dK30TepMmuuecknx peakuuil. 10. CpaBHeHHE 3IEKTPONPOBOTHOCTH
pPacTBOPOB JJIEKTPOIHUTOB U HEINeKTponuToB. 11. Peakumm wnonHOoro obmena. 12. OmbIThI,
WLTIOCTPHUPYIO-TITUE PUINICCKUEC H XUMUYIESCKHE CBOHCTBA H3yJaeMbIX BEIIECTB.

JlaGopatopHubiii JIkcnepumenT. 1. Ilpumepbr ¢usndeckux sBienHuit. 2. I[lpumepst
XUMAYecKuX peakimid. 3. Paznenenue cmeceid. 4. [Ipu3Haku W yCiIOBUS TEUCHHS XUMHYECKHX
peaknmii. 5. Tumbl Xxumudeckux peaknuid. 6. CBOWCTBA W B3aMMOCBSI3M OCHOBHBIX KJIACCOB
HEOPraHMYECKUX coeluHEeHui. 7. PaKTOpbl, BIUAIONIME Ha CKOPOCTh XUMHUYECKUX PEaKLui. 8.
CpoiicTBa coneilf, KHCIOT M OCHOBAaHHMH KakK 3JEKTPOIUTOB. 9. ONBITHL, HUIIOCTPUPYIOLINE
¢usnueckue M XMMHUYECKHE CBOWCTBA H3ydaeMblX BemectB. 10. ONBITEI 1O MONYYEHHIO
M3YYCHHBIX BELICCTB.



Pacuernbie 3anaun. 1.BerynciieHne OTHOCHUTEIBHOW MOJICKYISIPHOW M MOJISIPHOM MacChl
BEIIECTBAa MO ero xumuueckon (opmyne. 2. Pacuer MaccoBoil 10IM XUMHUYECKOTO JIEMEHTA B
coenuneHuu. 3. Pacder MaccoBoi 0iIM pacTBOPEHHOTO BeUIECTBA B pacTBope. 4. Brruncnenus
[0 XUMHUYECKUM ypPaBHEHHSIM MacChl WM KOJIMYECTBA BEIIECTBA OJHOTO M3 YYACTBYIOIIMX WIIH
MOJIy4alOUIMXCcsd B PEaKlUU COEIWHEHUN IO H3BECTHON Macce WM KOJIMYECTBY BEIECTBA
JIPYroro COeAMHEHHUS.

IIpumepHble 00bEeKTHI JIKCKYpcuil. My3en MHMHEpaJOrMyecKue, KpaeBeauecKue,
XyIOXKECTBEHHbIC, MEMOpPHUAJIbHBIE MY3€U BBIJAIOLUIUXCS YYEHBIX-XUMHKOB. XHMHUYECKHUE
naboparopun 00pa30BaATEIBHBIX YUPEKACHHUN CPETHETO U BBICIIETO MPO(ECCHOHATBLHOTO

obpa3oBaHus (yueOHbIC M Hay4dHbIE), HAYYHO-UCCIIEI0BATEIbCKUX OpraHu3aiuii. BomoouncTHbie
COOPY)KEHHUS. DKCKYPCUH B IPUPOAY.

IIpumepHble HanpaBiieHUsl NPOEKTHOH JAesATeIbHOCTH oOydaromuxcsa. 1. PabGora ¢
MCTOYHUKAMU XUMHUYECKOW WH(POpPMAUU — HUCTOPUYECKHE 0030phl CTAHOBICHHUS W PAa3BUTHUS
W3YYEHHBIX MTOHITHH, TEOPUH, 3aKOHOB; )KU3Hb U JCATEIbHOCTD BBIJAIOIINXCS YUEHBIX-XUMHUKOB.
2.AHanuTHyeckue  0030pbl  MH(GOpPMALMU 1O  PEUICHUIO  ONpPENEeNIEHHBIX  Hay4yHbIX,
TEXHOJIOTHYECKUX, TPAKTHIECKuX mpodaem. 3. OBiageHne 0CHOBaMU XMMHUYECKOTO aHanu3a. 4.
OBnajieHue OCHOBaMHM HEOPTraHUYECKOI'0 CUHTE3A.

COJAEPKAHUE TEM YYEBHOI'O KYPCA XUMMUHU 8 KJIACCA

Beenenue (5 uacos)
XuMusi — HayKa O BEIIECTBaX, UX CBOMCTBAX W MPEBPAIICHUSIX.

[TonaTre 0 XUMHUYECKOM 3JIEMEHTE U (popMax ero CyuieCTBOBAHUS: CBOOOJHBIX aTOMax,
IIPOCTBIX U CJIOKHBIX BEIIECTBAX.

[TpeBpamienus BeuiecTB. OTIMYUE XUMUYECKUX peaKIUi OT PU3NUYECKUX sBICHUH. Poib
XUMUU B KU3HU YEJIOBEKA.

Kpatkue cBeneHusi 3 MCTOpUM BOHMKHOBEHHUS M Pa3BUTHS XUMHH. [lepuon anxumum.
[Tonsitue o ¢umocopckom kamue. Xummsi B XVI B. PazBurue xummm Ha Pycu. Ponp
OTEUYECTBEHHBIX YUEHBIX B CTAHOBJICHUM XMMHUYECKON Hayku — pabdotel M. B. JlomonocoBa, A.
M. bytneposa, J[. 1. Menneneesa.

XuMuyeckass CHUMBOJIMKA. 3HAaKM XMMHMUYECKHX JJIEMEHTOB M IPOUCXOXKIEHHE MX
Ha3BaHUU. Xumudeckue (opmynbl. Muaekcel u koddduunentsl. OTHOCUTENbHBIE aTOMHAs U
MOJIEKYJIsIpHast Macchl. PacueT MaccoBOM 10U XUMHUYECKOT0 IEMEHTa 10 (popMyJie BELECTBA.

[lepuoguueckas cucrema xumudeckux snemeHtoB . M. MenneneeBa, ee CTpykTypa:
Majble U OONBIIHME TMEPUOABI, TPYNIBI M MOATPYNIHI (TaBHas u moOoyHas). [lepuogndeckas
CHUCTCMaA KaK CIIpaBOYHOC HOCOGI/IC AJI TIOJTYYCHU A CBCIIGHI/Iﬁ O XUMHUYECCKUX DJICMCHTAX.



Pacuemnvie 3a0auu. 1. HaxoxJaeHHE OTHOCHUTEIILHOW MOJICKYJISIPHONH MacChl BEIIECTBA
0 ero XuMmudeckoit Qopmyne. 2. BolumcieHne MaccoBOW MONMM XHUMHYECKOTO JJIEMEHTa B
BEIIECTBE IO ero (hopmyre.

Ipakmuuecxue pabomor Nel u Ne2

1. IIpaBuiia TeXHUKH OE30MACHOCTH MIPH paboTe B XUMUYECKOM Kabunere. [IpueMsr oOpanieHus
¢ 1abopaTOPHBIM 00OPYIOBAHUEM U HATPEBATEIBHBIMU PUOOpaAMHU.

2. HaGnronenus 3a USMEHEHUSMHU, IPOUCXOSIIUMU C TOPALICH CBEUOi, U X ONUCAHUE.
IIpenmeTHbIe pe3yabTaThbl 00y4eHUs

Yyamuiicst 10J15KeH ymems:

HCIIOJIB30BAaTh IIPHU XaPAKTCPUCTUKE BCHICCTB IIOHATHA: «aTOM», «MOJICKYJIa», «XUMHUYECKHUU
QJICMCHT», «XUMHUYCCKUI 3HaK, WJIK CHUMBOJI», «BCHICCTBO», «IIPOCTOC BCHICCTBO», «CJIOXKHOC
BCIICCTBO», «CBOHCTBaA BCIICCTB», <«(XHUMHUUYCCKUEC ABJICHUAN, (((1)I/I3I/I‘I€CKI/IC SABJIICHUSA»,
«KOE)(i)(bI/IIII/IGHTLI», MHACKCHI», «OTHOCHTCIIbHAs aTOMHas maccan, «OTHOCHUTCIIbHaA
MOJICKYJISIpHAsA MaccCa», «MacCoBas JOJIsI 3JICMCHTA,

3HATh. TPEAMETHl HM3YYEHHUs €CTECTBEHHOHAYYHBIX UCIMIUIMH, B TOM YHCIIE XUMHH,
xumuueckre cumBoibl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux

Ha3BaHHWA U IMTPONU3HOMICHUC,

KHaCCI/I(I)I/IHI/IPOBaTB BCIIIECTBA 110 COCTABY HA IPOCTHIC M CIIOXKHEBIC,
pasinyaTth: TCJIa U BEUICCTBA, XUMHUYECKUM DJIIEMEHT B IMPOCTOC BEIIECTBO,

OIMUCHIBATh: (POPMBI CYIIIECTBOBAHUS XUMHUUECKUX 3JIEMEHTOB (CBOOOIHBIE aTOMBI, IPOCTHIC
BEIIECTBA, CIIOKHBIE BellecTBa); TabnuuHyo ¢dopmy I[lepuoandeckoil CUCTEMbl XUMUYECKUX
AJIEMEHTOB; TMOJIoKeHue »ieMenta B Tadnuine J[. WM. MennaeneeBa, HCMONIB3Ysl TMOHATHS
«epHOJ», «TPYIIay, «IJIaBHas TMOATPYIay, «M000YHAs TMOATPYINa»; CBOICTBA BEIIECTB
(TBEPIBIX, KUAKHX, ra3000pa3HbIX);

OBSACHATH CYIIHOCTh XHUMHYCCKUX SIBIICHUI (C TOYKHU 3pCHUA ATOMHO-MOJICKYJIAPHOIO
y‘ICHI/IH) U UX NPUHOUIIHAIIBHOC OTIIMYUC OT (I)I/I3I/I‘-ICCKI/IX ﬂBHeHHﬁ;

XapakTepu30BaTh: OCHOBHBIE METOJbl M3y4YEHHUs €CTECTBEHHBIX JAMCUUIUIMH (HaOJroAeHue,
HKCIEPUMEHT, MOJEIHPOBAHUE); BELIECTBO MO €ro XMMHUYECKOH (opMmylie COIJIacHO IUIaHy:
KayeCTBEHHBI COCTaB, TUI BellecTBa (IIPOCTOE WM CJIOXKHOE), KOJIWYECTBEHHBIH COCTaB,
OTHOCHUTEIIbHAsI MOJIEKYJIIpHAs Macca, COOTHOLIEHHE MAacC 2JEMEHTOB B BEIIECTBE, MacCOBBIE
JIONIM 3JIEMEHTOB B BEIIECTBE (JIS1 CIOXKHBIX BEIIECTB); POJIb XUMHUHM (IOJIOKUTEIbHYIO H
OTPHLIATENIbHYIO) B )KU3HU YEJIOBEKA, apr'yMEHTUPOBATh CBOE€ OTHOLICHHUE K ATOM mpolieme;

BBIUUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO MaccCy BEIIECTBAa U MacCOBYIO JOJIO
XUMUYECKOTO JIEMEHTA B COCIUHEHUSIX

MPOBOJINTH HAOIOICHUS] CBOVICTB BEIIECTB U SBJICHUI, IIPOUCXOISIINX C BEICCTBAMHU;
COOJIOIaTh TIPaBIJIa TEXHUKN OE€30MTaCHOCTH TIPH MTPOBEICHUH HAOIIOIEHUH 1 Ta00PaTOPHBIX



OIIBITOB.

MeTal’[pe}IMeTHble pe3yabTaThbl Oﬁy‘leﬂl/lﬂ

Yyamuiics 10JI5KeH ymenty.

OIPCACIIATh Hp06HeMBI, T. €. YCTaHABJIMBATb HCCOOTBCTCTBHUEC MCIKAY KCIACMbIM U
,I[eI\/'ICTBI/ITCJ'IBHBIM;

COCTaBJISATH CIIOXKHEIN IJIaH TCKCTA,
BJI1aACTh TAKMM BUJOM H3JIOKCHHA TCKCTA, KAK ITIOBCCTBOBAHUCEC,

o4 pYKOBOACTBOM YUHUTCIIA ITIPOBOJAUTH HCITOCPECACTBCHHOC Ha6J'IIOI[eHI/Ie;

0] PyKOBOJICTBOM Y4uTeJsl OQOPMIIATE OTYET, BKJIFOYAIOUIMN ONMCAaHUE HaOJIIOIEHUs, ero

pe3yNIbTaTOB, BEIBOJIOB,
HCIIOBb30BaTh TaKOH BHJI MBICJICHHOTO (MIeaaIbHOT0) MOACTMPOBAHHS, KaK 3HAKOBOE MOJICTHPOBAHHUE
(Ha mpuMepe 3HAKOB XMMHUYECKHX 3JIEMEHTOB, XUMUYECKUX (hopmyi);

UCIIONIb30BaTh TAKOH BHJ MaTepHAJIbHOrO (MPEIAMETHOTO) MOJCIUPOBAHUS, KaK (hU3MUECKOE
MOJICIUPOBaHUE (Ha MPUMEPE MOJICTUPOBAHUS aTOMOB M MOJIEKY);

NoJy4aTh XUMUYECKYIO HH(POPMAIIHIO U3 PA3TUYHBIX HCTOYHUKOB;

OTpeIeNsATh OOBEKT U aCTIeKT aHAIM3a U CUHTE3a;

OIpEACIATL KOMIIOHCHTBI 00BEKTa B COOTBETCTBHUU C aCIIEKTOM aHAIN3a U CHUHTEC3a,

OCYIICCTBJIAATHL KAYCCTBCHHOC U KOJIMYCCTBCHHOC OIMMMCAHUC KOMIIOHCHTOB
O6’beKTa; OMpeaACIATh OTHOLICHUS 00BEKTa C Apyrumu 06’bCKTaMI/I;
ONPEACIIATh CYIICCTBCHHBIC IPU3HAKN 00BEKTA.

Tema 1. AToMbl XUMHYecKHX dJ1eMeHToB (10 uacos)

ATOMBI Kak (1)OpMa CymECCTBOBAHUA XHUMHUUYCCKHUX DOJICMCHTOB. OCHOBHBIE CB€ACHUA O
CTpOEHHWH aToOMOB. Jloka3aTenbCTBa CIIOXHOCTH CTpoeHus aromoB. OmwiTel Pesepdopma.
[InaneTapHast MoJieJIb CTPOCHHUSI aTOMA.

CocTaB aTOMHBIX AACP: MPOTOHBI U HGﬁTpOHBI. OTHOCHUTENILHAsI aTOMHas Macca.

BzanmocBsa3b OHATHI «IIPOTOHY, ((HGﬁTpOH)), «OTHOCHUTCIIbHAs aTOMHas Maccay».



M3meHenne uyuciaa NPOTOHOB B sipe aToMa — OOpa3oBaHHWE HOBBIX XMMUYECKUX
JJIEMEHTOB.

H3menenne ymncna HeﬁTPOHOB B dApE€ aToMa — O6pa3OBaHI/IC HU30TOIIOB. COBpeMeHHOG
OIPCACIICHUC TMOHATHUA «XUMHYECKHH 371eMeHT». M30Tonbl Kak Pa3HOBUJAHOCTH aTOMOB OJHOTI'O
XHUMHUYCCKOI'0 5JICMCHTA.

OnexTpoHbl. CTpOEHUE INEKTPOHHBIX 000JI0YEK aTOMOB XUMHUYECKHX 3JIeMeHTOB No 1—
20 nepuonnueckoii cucremsl J[. . Menneneesa. [loHaTre o 3aBepiIeHHOM M HE3aBEPIICHHOM
AJIEKTPOHHOM CJIOE (IHEPTETUUECKOM YPOBHE).

[lepuoguueckas cucrema xumuyeckux dnaeMeHToB JI. WM. MenneneeBa u cTpoeHHE
aTOMOB: (M3WYCCKUIl CMBICT MOPSIKOBOTO HOMEpa »3JeMEHTa, HOMepa TPYIIbI, HOMepa
epuoJIa.

N3menenue yuciia 3J€KTPOHOB HA BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOI'O
3JIeMEeHTa — 00pa30BaHUE TTOJIOKUTEIBHBIX M OTPHUIIATENBHBIX HOHOB. MlOHBI, 00pa3oBaHHBIE

aTOMaMy METaJUIOB U HEMETAJIOB. IIpuunHbI U3MEHEHUS METAJUIMYECKUX U HEMETaNIMYeCKUX
CBOMCTB B IIEPUOJIAX U IPYIIIAX.

OOpa3oBanue OuHapHBIX coeauHeHui. [loHsaTre 00 noHHOHN CcBsi3U. CXeMbl 00pa30BaHM
HOHHOW CBS3H.

B3aumojeiicTBue aTOMOB XUMHUYECKHX 3JE€MEHTOB-HEMETANIOB MEXIy coboil —
o0Opa3oBaHME IBYXaTOMHBIX MOJIEKYJI POCTHIX BellecTB. KoBaneHTHas HenosipHas XuMUueckas
CBSI3b. DJIEKTPOHHBIE U CTPYKTYpHBIE (DOPMYIIBI.

B3aumopeiicTBue aTOMOB XWMHYECKHX JJIEMEHTOB-HEMETAJIOB MEXAy co0oil —
oOpa3oBaHMe OWHAPHBIX COEAMHEHUN HEMETa/NIOB. JJEKTPOOTpUIaTeNbHOCTh. [loHATHE O
KOBAJIEHTHOM TOJISIPHOM CBSI3H.

B3aumopeiicTBHe aTOMOB XHMMHYECKHUX DJIIEMEHTOB-METAJUIOB MEXIy Co0oOl —
o0pa3oBaHNe METAITUYECKIX KpUCTAIIOB. [IoHITHE 0 METaINIMYECKOM CBSI3H.

ﬂeMOHcmpauuu. Mogenu aTOMOB XMMHYECKHX 3JIEMEHTOB. HCpI/IOJII/I‘-ICCKaSI cucremMa

XUMHNHU

IIpeaMeTHBIe pe3yabTaThl 00y4eHUA

VYyamuiics 10/2KeH yMenb:

JaBaTh XapaKTEPUCTUKY XMUMHYECKUX JJIEMEHTOB IO WX mojiokeHuto B Ilepmoanueckoit
crcreMe XxuMudeckux snementoB J[. M. MenzaenceBa (XMMHUYCCKHI 3HAK, TOPSIKOBBIA HOMED,
NepuoJl, rpymnmna, MOArpyInmna, OTHOCUTEIbHAsT aTOMHAsi Macca, CTPOEHUE aroMa — 3apsjl spa,
YHCIIO0 MPOTOHOB M HEUTPOHOB B sJipe, 00Iee YHCIO 3IEKTPOHOB, PaCIpe/leIeHUE 3JIEKTPOHOB
I10 JIEKTPOHHBIM CJIOSIM);



OTIPEIETISATH THUTT XUMUIECKOH CBSI3U 10 (hopMyJie BEIIeCTBa; MIPHUBOIUTH
MPUMEPHI BEIIECTB C PA3HBIMU THIIAMH XUMUYECKOM CBSI3H;

XapaKTepU30BaTh MEXaHU3MbI 00pa30BaHUs KOBAJICHTHON CBsI3U (OOMEHHBII ), HOHHOM
CBSI3U, METAJUNINYECKOU CBSI3U,;

YCTaHAaBJIUMBATh MPUYIUHHO-CJICACTBCHHBIC CBA3U: COCTAB BCIICCTBA — THUII XHUMHYECKOM
CBsA3HU, COCTABJIATDH q)OpMYHBI 6I/IHapHBIX COCIII/IHGHI/Iﬁ 1O BAJICHTHOCTHU,; HAXOJHUTH
BaJICHTHOCTH 3JICMEHTOB I10 (bOpMy.]'Ie 6I/IHapHOFO COCOAUHECHUS.

MeTanpeaMeTHbIe pe3yJbTAThI 00y4eHUs

Yyamuiicst 10JI5KeH yMen:

(GbopMynupoOBaTh TUIOTE3Y MO PEUICHHUIO MPOOIIEM;

COCTAaBJIATH IIJIaH BBIIIOJTHCHUA y‘IC6HOﬁ 3aJlauy, pCIICHUA HpO6JICM TBOPUYCCKOIo
IIOMCKOBOI'0 XapaKTepa, BLINOJIHCHUA IPOCKTA COBMECTHO C YUUTCIIEM,

COCTaBJIATHh TC3UCHI TCKCTA,

BJIaACTh TaKUM BHJOM H3JIOKCHHA TCKCTA, KaK OITMCAHUC,

HCII0Jb30BaTh TaKOM BUI MBICICHHOI'O (I/meaanoro) MOZICIIMPOBAHUS, KaK 3HAKOBOC
MOZACIIUPOBAHUC (Ha MMpUMEPE COCTABJICHUS CXECM O6p8.30BaHI/I$I XUMHYECKOMN CBSISI/I);

MCIIOJIb30BATh TAaKOW BUJl MAaTEPHAIBHOTO (MIPEAMETHOTO) MOJICTUPOBAHMS, KaK aHAJIOTOBOE
MOJICJINPOBAHUE;

HCII0JIb30BaTh TAKOW BHU] MaTCpruaJIbHOT'O (HpeI[MeTHOl"O) MOZICIINPOBAHUSA, KaK (I)I/BI/I‘IGCKOC
MOZACIIUPOBAHUC (Ha mpuMmepe Mojeaen CTPOCHUA aTOMOB);

ONpEACIIATh 00BEKTHI CpaBHCHUSA U aCIICKT CPAaBHCHUA
O6’bCKTOB; BBITIOJIHATH HCIIOJIHOC OHHOHHHeﬁHOC CpaBHCHHUC,
BBIITOJIHATH HEIMOJTHOC KOMITJIICKCHOE CPAaBHCHUC, BBITIOJIHATH
IIOJIHOC OHHOHHHCﬁHOe CpaBHCHHC.

Tema 2. [Ipoctoie BemecTBa (7 uacos)

[lonoxenne MeETANIOB U HEMETAUIOB B MEPUOAUYECKON CHCTEME XUMHUYECKUX
snementoB J[. M. MeHnneneeBa. BaxHeiimme mnpocTble BEIIECTBA — METAUIBL: KEJE30,
QTIOMUHUHN, KaJTblIUi, MarHUH, HATpUH, Kanuii. O0nme Gu3nyecKkne CBOMCTBa METaJIOB.

Baxueiiie mpocThie BeleCTBA — HEMETaUIbl, 00pa30BaHHbIC aTOMaMH KHCIOPOJa,
BOZOpOJa, a30Ta, cephl, (hocdopa, yraepoaa. CmocoOOHOCTh AaTOMOB XUMHUYECKUX DJIEMEHTOB K
00pa30BaHMIO HECKOJIBKUX MPOCTHIX BEIIECTB — AJUIOTPOIUS. AJUIOTPOITHBIE MOAH(PHUKAIINN



kuciopona, ¢ochopa u omoBa. MeTalulMueCKUe W HEMETAIUTMUECKHE CBONCTBA TMPOCTHIX
BeecTB. OTHOCUTENBHOCTD JIEJICHUS! TPOCTHIX BEIIECTB HA METAJUIbl U HEMETAJUIBI.

[Tocrosinnas ABoraapo. KomuuectBo BemectBa. Moisib. Monsipaas Macca. MonsipHbIit
00BeM Ta3000pa3HBIX BellecTB. KpaTHbIE €IMHUIIBI KOJIWYECTBA BEIIECTBA — MIJUIMMOJIbL U
KHJIOMOJIb, MWUIMMOJISIPHAsE M KWJIOMOJISIpPHAsE MAacChl BELIECTBA, MUIIUMOJISIPHBIA U
KHJIOMOJISIPHBIN 00beMbI Ta3000pa3HbIX BEIIECTB.

PacdeTbl ¢ MCHOIB30BAaHUEM IOHATUH «KOJUYECTBO BEILIECTBA», «MOJSPHAs Maccay,
«MOJIIpHBIN 00BEM Ta30B», «IIOCTOSTHHAsI ABOTazpo».

Pacuemnvie 3a0auu. 1. BpluucieHne MOJISPHOM MacChl BELIECTB II0 XMMHUYECKHM
¢dopmynam. 2. Pacyerbl ¢ HCNOJB30BAaHMEM IOHATHH «KOJMYECTBO BEILIECTBA», «MOJIIpPHAs
Maccay, «MOJISIpHBIM 00bEM I'a30B », « IOCTOSIHHAsT ABOTaIpo ».

ﬂemoncmpauuu. Kommexkmus MeTallIoB 1 HEMETAILIOB.

IIpeameTHbIe pe3yabTaThl 00y4YeHHSs

Yyamuics 10JIKeH yMems:

UCIIOJIb30BaTh MPU XapPaKTEPUCTHKE BEIIECTB TMOHSTHUS: <«METAUIbI», (IIJTACTUYHOCTDY,
«TETUIOTPOBOTHOCTEY, «AJEKTPOMPOBOTHOCTHY, «HEMETAIUIbIY, «AJUIOTPOIHS», «aJUIOTPOITHBIC
BUJIOU3MEHEHUS, UK MOJIU(DUKALIUN;

ONUCHIBATH TOJIOKEHUE FJIEMEHTOB-METAIUIOB U 3JIEMEHTOB-HEMETAIUIOB B [lepuoanueckon
cHCTeMe XuMHYeCcKuX 31eMeHToB [l. 1. MeHaeneeBa,

KJIaCCI/I(l)I/IL[I/IPOBaTL IIPOCTHIC BEIICCTBA HAa METAJIJIbI 1 HCMETAJLJIbI, 9JICMCHTHI,

OIPEACIIATH MPUHAMJICIKHOCTD HCOPTAHNYCCKUX BCIICCTB K OJHOMY U3 U3YUCHHLIX KJIACCOB -
— MCTaJlJIbl U HEMCTAJIJIbI,

JOKa3bIBaTb OTHOCHUTCIBHOCTD ACJICHUS IIPOCTHIX BCIICCTB HA MCTAJIJIBI 1 HEMETAJLJIBI,

XapaKTCpU30BaTh O6IJ_II/IC (I)I/I3I/I‘-ICCKI/IC CBOMCTBA MCTAJlJIOB,

YCTaHaBJIMBATh MPUYIMHHO-CIICACTBCHHBLIC CBA3U MEXY CTPOCHUEM aTOMa U XUMHYECKON CBSI3BIO

B IIPOCTHIX BEIICCTBAX — METaJlZIaX MU HEMETaJ1aX,

00BSICHATH MHOTOOOpa3ne MPOCTHIX BEIIECTB TAKUM (PAKTOPOM, KaK aJUIOTPOIIHS;

OIMCHIBATh CBOMCTBA BCIIICCTB (Ha IpuMepax NpoCThiX BEHIECTB — MCETAJIJIOB U HCMCTS.J'IJ'IOB);
CO6J'IIOI[8.TB mpaBrJjia TCXHUKH 0e301macHOCTH IIpH MPOBCACHHUN Ha6JlIO,I[CHI/Iﬁ )51 J'la60paTOpHI>IX

OTIBITOB;



HCIIOJIB30BAaTh IpHU PCIICHUU pPaCUYCTHBIX 3aJay MOHATUA! «KOJHUYECTBO BCUICCTBA», «MOJIb»,

«IIOCTOsIHHAasA ABoranpo», «MOJIApHas Maccay, «MOJ'ISIpHBIﬁ 00BeEM ra3oB», «KHOPMAJIbHBIC YCIOBUS,
IIPOBOAUTD PACUCTHI C UCIIOJIB30BAHUEM MOHATHUHN. «KOJIMYSCTBO BEILIECTBAY, «MOJIApHasa Maccay,

«MOJISIPHBINA 00BEM r'a30By», «IIOCTOSTHHAsT ABOTAIPO».

MeTtanpeamMeTHbie pe3yJabTaThl 00y4YeHust

VYyanuiics 10/KeH ymems:

COCTaBJIATh KOHCIICKT TCKCTA,

CaMOCTOSTENIBHO UCIOJIb30BaTh HEMOCPEICTBEHHOE HAOIIOACHUE; CAMOCTOSTEILHO
0hOpMIISATH OTYET, BKIIOYAIOIINI OMMCcCaHue HAOJII0ICHUs], €TO PE3yJIbTaTOB, BEIBOJIOB;

BBIIIOJIHATD IIOJTHOC KOMIUICKCHOC CPABHCHHCEC, BBLIIIOJIHATE CPABHCHHUEC 110 aHAJIOTHUH.

Tema 3. CoenuHeHHs XUHMUYECKHX 3J1eMeHTOB (16 uacos)

Crenenp oxucnenus. OmpenerneHue CTENEHH OKHCICHHS 3JIEMEHTOB I0 XMMHUYECKOi
¢dopmyne coenuHenus. CocraBieHue ¢(opMya OMHAPHBIX COETUHEHMH, OOIUI crmocod ux
Ha3bIBaHUS. BUHApHBIE COCIMHEHUS: OKCHIBI, XJIOpUABI, Cynbduasl u ap. CocTaBieHHE HX
¢dopmyn. IlpeacraBuTenu OKCHIOB: BOJA, YIJEKUCIBIA Ta3 M HEramieHas M3BECTb.
[IpencraBuTenu IeTy4nx BOJOPOJHBIX COSTMHEHUI: XJIOPOBOIOPOT M AMMHUAK.

OcHoBaHMs, UX cOCTaB W Ha3BaHMWs. PacTBopuMOCTh OcHOBaHMII B Boje. Tabmuma
PacTBOPUMOCTH TMAPOKCHUIIOB U cosiel B Boje. IIpeacraBurenu menoden: rupOKCUAbI HATpHs,
Kanuad U Kanbluus. [IoHATHEe O KadecTBEHHBIX peakuusax. Munukatopsl. M3meHeHue okpacku
WHIMKATOPOB B IEJIOYHON Cpeie.

Kucnotel, ux cocraB u HasBanus. Kmaccuduxkanus xucnor. IlpencraButenu KucioT:
CepHas, ColsiHas ¥ a30THas1. MI3MeHeHne OKpacKu HHAMKATOPOB B KUCIIOTHOM CpeJe.

Conu Kak ImpoU3BOJHBIE KMCIOT U OCHOBaHMM. VX cocraB M Ha3BaHuUs. PacTBopuMOCTh
coneit B Boje. [IpencraBurenu coseii: XJiopua HaTpusi, KapooHat U GocdaT KaabIHsl.

AMop(dHbIe U KpUCTAIIINYECKHE BEILECTBA.

MexmonexkyasipHble B3auMOAeHcTBHs. THUMBI KPUCTAJUIMUECKUX PEUIETOK: HOHHAs,
aTOMHAas, MOJIEKYJSpHas M MeETaJUIM4ecKas. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT THIIOB
KPUCTAJUTMYECKHUX PELIETOK.

BCH_IGCTBa MOJICKYJIIPHOT'O U HEMOJICKYIISIPHOT'O CTPOCHUA. 3aKOH IMOCTOSHCTBA COCTaBa
AJIs1 BEHICCTB MOJICKYJIIAPHOI'0 CTPOCHUA.



YucTele BemecTBa W cMecH. [IpuMepsl KUAKHX, TBEPABIX M Ta3000pa3HBIX CMeECeH.
CBOICTBa YHCTBIX BELIECTB U cMeceil. MIX cocraB. MaccoBas M o0ObeMHAs JOJIA KOMIIOHEHTA
cMmecH. Pacyersl, CBsI3aHHBIE C UCIOIBL30BAHUEM ITOHSATHUS <IOJISI».

Pacuemnvie 3a0auu. 1. Pacuer maccoBoii M OOBEMHOM J10J€H KOMIIOHEHTOB CMECH
BemiecTB. 2. BpumMcieHHe MaccOBOW J0JIM BENIECTBA B pPAcTBOpPE I10 M3BECTHOM Macce
pPacTBOPEHHOT'O BEIIECTBA W Macce pacTBOpPUTENA. 3. BhIUMCICHHE MacChl PacTBOPSEMOTO
BEILIECTBA U PACTBOPUTEIISI, HECOOXOAUMBIX JJISI IPUTOTOBJICHUS OMPEICICHHON MacChl pacTBOpa
C U3BECTHOW MAaCCOBOM J0JIEW paCTBOPEHHOT'O BEILIECTBA.

Jlemoncmpayuu. OOpa3lbl OKCHJIOB, KHUCIOT, OCHOBaHMH u coJyieid. Monenu
KPHUCTAJUIMYECKUX PEIISTOK XJIoOpHIa Harpus, anmasza, okcuzaa yriepoxaa (IV). CmocoOsr
pasnenenus cMeceil. I3MeHneHnrne oKkpacku MHAMKATOpa B Pa3IMYHBIX CPEIaxX PacTBOPOB.
Jlabopamopmvie onvimol. 1. 3HAKOMCTBO C 00pa3llaMH BEIIECTB PAa3HBIX KJIACCOB.

2. Paznenenue cmeceil.

Ipaxmuuecxkue pabomwr Ne3 u No4 1. Anmanmmu3 mouBbl W BOAwl. 2. I[lpuroroBneHme
pacTBopa caxapa C 3aJJaHHOH MacCOBOH JI0JICH paCTBOPEHHOTO BEIIESCTBA

Hpe)IMeTHBIe PeE3yJbTaThbI Oﬁy'lel{l/lﬂ

Yyamuiics 10JI5KeH ymenb:

HCIIOJIb30BaTh Ipu  XapakKTCpUCTUKE  BCIICCTB IIOHATHA: «CTCIICHb OKHUCJICHUAD,
«BAJICHTHOCTb», KOKCHABI», «OCHOBAHHAY, «ICIIOUN), «KAYCCTBCHHAA PCAKIUA», «UHAUKATOP»,
«KHUCIIOTBI», «KHUCIOPOACOACPKAININUC KHUCITOTBI», «6CCKI/ICJ'IOpOILHI>Ie KHUCJIOTBI», «KHCJIIOTHas
cpeaa», «meJIouHad cpeaan, <Q{eﬁTpaanaﬂ cpeaa», «UKajla pH», «COJIN», ((aMOp(l)HLIC
BEIICCTBA», CKPUCTATLITUYCCKHE BEIICCTBA», KpHUCTAIINYCCKAA PEUICTKAY, «HMOHHaA
KpUCTAJINIMUCCKAasd  pCHICTKaA, «aTOMHas KPUCTAJIMYCCKasd  pPCHICTKaAY, «MOJICKYJIApHasA
KpUCTAJIMYCCKas PCUICTKAY, «METAITIMYECCKasd KPUCTAIUIMYCCKAA PEIICTKAY), «CMECH),

KJ'IaCCI/I(i)I/II_II/IpOBaTB CJIOKHBIC HCOPraHWYCCKUC BCHICCTBA II0 COCTABY Ha OKCHUIBI,
OCHOBAHMS, KUCJIIOTBI M COJIM, OCHOBAHUsI, KMCJIOTHI M COJIM 11O paCTBOPUMOCTH B BOJEC, KHCJIOTHI
10 OCHOBHOCTH U COJCPIKAHUIO KUCTIOPOaa;,

OIpEAEATh MPUHAAIEKHOCTh HEOPraHMUECKHUX BEIIECTB K OJTHOMY M3 U3YUYEHHBIX KJIacCOB
(OKcHIIBI, TIETYYrE BOIOPOIHBIE COSAMHEHNS, OCHOBAHHMS, KHCIIOTHI, COJIN) TI0 (OpPMYJIe; ONUCHIBATH
CBOWCTBA OTNEHHBIX MPEICTABUTENCH OKCHIOB (Ha IPUMEPE BOJIBI, YTIIEKUCIIOTO Tra3a, HeTalneHon
W3BECTH), JIETYUHX BOJOPOAHBIX COEAMHEHUH (Ha MpUMEpe XJIOPOBOAOPOAA U aMMHUaKa), OCHOBaHU
(Ha MprIMepe TUAPOKCHUIOB HATPHS, KU M KAJIBIIKS ), KHCIIOT (Ha MpUMepe CEPHOM KUCIIOTHI) U
coselt (Ha mpuMepe XJIopuaa HaTpusi, kKapOoHata Kanblus, hochaTa KalbIws);

OIPECACIIATH BAJICHTHOCTD U CTCIICHb OKMCJICHU DJIEMCHTOB B BEIICCTBAX,
COCTaBJIATH (1)OpMy.]'IBI OKCHIOB, OCHOBaHHﬁ, KHCJIOT M COJICH IO BAJICHTHOCTSIM U CTCIICHSIM

OKHCJICHHSI JJIEMEHTOB, a TaK)Ke 3apsgaM HMOHOB, YKa3aHHBIM B TaOJIMIIE PacTBOPUMOCTH
KHCIJIOT, OCHOBaHUHN U COJIEH;



COCTAaBIISIThL Ha3BaHUS OKCHJOB, OCHOBAHMM, KUCJIOT U COJICH;

CpaBHI/IBaTb BAJICHTHOCTHh U CTCIICHb OKI/ICHGHI/ISI; OKCHJbl, OCHOBaHUsA, KUCJIOThI U COJHU IIO0
COCTaBYy;

UCTIOJIb30BaTh TaOJIHILy PACTBOPUMOCTH JUIsl OTIPE/ICIICHUS] PACTBOPUMOCTH BEIECTB;
yCTaHABIMBATh TEHETHUECKYIO CBS3b MEXKy OKCHJIOM M THIPO-KCHAOM U HA000pOT; MPUIHHHO-

CJICACTBCHHBIC CBA3U MCKAY CTPOCHUCM aTOMa, XHUMHYECKOM CBS3bI0 U TUIIOM
KpHCTaHHH‘IeCKOﬁ PEMIETKN XUMHUYCCKUX CO@,I[PIHCHPIﬁ;

XapaKTepu30BaTh ATOMHBIE, MOJIEKYJISIPHBIC, HOHHBIE METAJUNIMYECKUE KPUCTATUIMYECKUE
PEIIeTKH; Cpelly pacTBOpa C MOMOIIbI0 mKaisl pH;

IPUBOJUTH IPUMEPHI BEIIECTB C PA3HBIMU TUITAMH KPUCTAIMYECKOM PEIIETKH;

MPOBOJIUTH HAOJIIOACHHS 32 CBOMCTBAMHU BEILIECTB U SIBJICHUSMU, TPOUCXOISIIUMHU C
BEIIECTBAMU,

cOOIIOIaTh MpaBMiIa TEXHUKU 0€30IacHOCTH MPH MPOBEICHIH HAOII0ICHUI U OTIBITOB;
UCCIIEIOBATh CPEy pacTBOPaA C IOMOIIbIO MH/IUKATOPOB;

OKCHCPUMCHTAJIbHO Pa3JIM4aTh KUCJIOTHI U IICJI0YH, IMOJIb3YACh HHANKATOPaAMM,

HCIIOJIB30BATh IIPU PCHICHUH PACUCTHBIX 3a4a4 MMOHATHUA «MAaCcCOBad JOJIA 3JICMCHTA B BEIICCTBEY,
«MaccoBad J0JIs1 paCTBOPEHHOI'O BECILIECTBAY, «00BbeMHas JO0JIA ra3006pa3H0r0 BCIILICCTBAY,

MMPOBOJAUTE PaCYCThI C UCIIOJIb30BaAHUCM MOHITHI «MacCcoBas J0JI 3JIEMCHTA B BCUICCTBCY,
«MaccoBad OOJII paCTBOPCHHOI'O BCHICCTBAY, «00ObeMHas H0JIA ra3006pa3Horo BCIICCTBA».

MertanpeameTHbie pe3yJibTaTbl 00y4eHHA

Yyamuiics 10J5KeH yments:

COCTaBJISATh HA OCHOBE TEKCTa TAOJIUIIBI, B TOM YHCIIE C IPUMEHEHHUEM CPEJICTB
WKT; noa pykoBOJICTBOM YUYHUTEINsI IPOBOAUTH OMOCPEIOBAHHOE HAOIIOACHUE;

MO/ PYKOBOJACTBOM YYHTENSI OQOPMIISITH OTYET, BKIIOYAIOIIUNA OMHCAHUE DKCIIEPUMEHTA,
€ro pe3yJIbTaTOB, BEIBOJIOB;

OCYLIECTBIIATh HMHAYKTHBHOE 0000mmeHne (0T €AMHHUYHOTO JOCTOBEpHOrO K oOmemy
BEPOSITHOCTHOMY), T. €. ONIPEACISATH OOIINe CYIIeCTBEHHbIC IIPU3HAKH JIBYX H Oojiee 00BEKTOB U
¢uKcrpoBaTh UX B hopMe MOHATHUS HITH CYKICHUS;



OCYIIECTBIISITh JCAYKTUBHOE 000O0IIeHne (MOABENCHUE EIMHUYHOTO JOCTOBEPHOTO TMOJ
ol1iee JOCTOBEPHOE), T. €. aKTyaJIU3uPOBaTh MOHATHUE WIH CYXKICHHE, U OTOXJIECTBISITh C HUM
COOTBETCTBYIOIIUE CYIIECTBEHHBIE IIPU3HAKU OJTHOTO MK O0Jiee 00BEKTOB;

OTIPE/ICTISATh aCTEKT Ki1acCu(UKaIvm;

OCYIIECTBIIAThH KJIaCCH(PUKAIIHIO;

3HATh U UCIIOJIH30BATh Pa3InYHbIC (DOPMBI MPEACTABICHUS KiIacCU(DUKAIIMH.
Tema 4. U3mMeHeHusi, mpoucxoasimue ¢ BemecTBamu (11 uacos)

[loHsATHE SBIICHUI KaK U3BMEHEHHM, TPOUCXOJAIIMX C BEIIECTBAMU. SIBIEHHUS, CBA3aHHbIC

C HU3MCHCHHUCM KPpUCTAIUIMYECKOI'O CTPOCHHsA BCIICCTBA IIPHU IIOCTOSHHOM €TI0 COCTaBC,
(bPISPI‘IGCKPIG sBicHU. DOHU3NYCCKHE SBJICHHUSI B XUMHUH: AUCTUIIIANMUSA, KpUCTAJUIM3alusd,
BBIIIApUBAHKUEC 1 BO3I'OHKA BCIICCTB, I_ICHTpI/I(I)YFI/IpOBaHI/Ie.

SIBneHus, cBs3aHHBIE C M3MEHEHMEM COCTaBa BELIECTBA, — XUMHYECKHE pEaKLUU.
IIpu3Hakn u ycnoBUsA IPOTEKaHMA XuUMHUYeckuX peakuuid. Ilonatue o006 9k30- U
SH/IOTEPMUYECKUX peakuusax. Peakuuu ropeHHss Kak 4YacTHBIM Ciiydaid 3K30TEpPMHUYCCKUX
peakuuil, IPOTEKAIOIINX C BBIICICHUEM CBETA.

3aKOH COXpaHEHUsI MAacChl BELIECTB. XUMUYECKHE ypaBHEHUs. 3HaUeHUE UHJEKCOB U
koa¢pdumenToB. CocTaBieHnEe ypaBHEHUN XUMUYECKUX PEaKIUi.

Pacuersl mo xuMuueckMM ypaBHEHHUsIM. PelieHue 3amad Ha HaXOXKICHHE KOJIUYECTBA
BEIIECTBA, MAcChl WIM 00bEMa MPOIYKTa PEAKI[UH 10 KOJIMYECTBY BEIIECTBA, MAaCCEe WU O0BEMY
HCXOOHOT'O BEIIIECTBA. PacueTsl ¢ HCITOIE30BAHUEM TTOHSITHS «10JIA», Korga HCXOOHOEC BECIIECTBO
JTAaHO B BUJE pacTBOpa C 3aJaHHOM MacCOBOW J0JIEM paCTBOPEHHOTO BEILIECTBA WIIM COIAEPKUT
ONPENIEIICHHYIO J0JII0 IPUMECEH.

Peaknun pasnoxenus. [ToHsTHE O CKOPOCTH XUMHUYECKUX peakiuil. KatanuzaTopsl.
DepMEHTHI.

Peaxiuu coenunenus. Karanutudeckue u HekaTamuTHueckue peakiun. OOpatumbie 1
HeoOpaTUMBbIE peaKlnu.

Peaknum 3amemeHus. ONEKTPOXMMHYECKHMH PpsJ  HANPSOKEHUHM  METAJUIOB, €ro
UCIIOJIB30BaHUE Ul IPOrHO3UPOBAHMS BO3MOXKHOCTH IIPOTEKAHUS PEAKLIUM MEXKIY METallIaMU U
pacTBopamMu KHMCJIOT. Peaknuu BBITECHEHHsI OJTHMX METAJJIOB M3 PACTBOPOB MX COJIEH IPYrUMHU
METaJUIaMH.

Peakuun oOmena. Peakuuu HelTpanuzanuu. YcCiaoBHUS MPOTEKaHUs peakiuil oOMeHa B
pacTBOpax 0 KOHIA.

Tunel XUMHUUYECKHX peakiuil (10 MpPU3HAKY «UHUCIO U COCTaB HUCXOAHBIX BEIIECTB U
NPOJYKTOB PEaKIMK») Ha MPUMEPE CBOMCTB BOJbI. Peakius pas3aoeHHs — DIIEKTPOJIH3 BOIBI.
Peakium coeqnHEHNs — B3aUMOJIEHCTBYE BOJBI C OKCHIAMH METAJIOB U HeMeTaJuioB. Ilonarue
«TUAPOKCHIBI». Peaknum 3aMemeHuss — B3aUMOJCUCTBHE BOJBI CO IICJIOYHBIMH U



IIEIOYHO3EMENIbHBIMU  MeTa/utlaMu. Peakiun oOMeHa (Ha mpumepe THApoM3a Cylabduma
ATIOMUHHS U KapOu1a KaiubLus).

Pacuemnvie 3a0auu. 1. BplunciaeHue 1O XUMHYECKUM YPaBHEHMSIM MacChl WIH
KOJINYECTBA BELIECTBA 10 U3BECTHON Macce MM KOJUYECTBY BEIIECTBA OJHOIO U3 BCTYHNAIOIINX

B PEAKIMIO BEUIECTB WJIM MPOJIYKTOB peakiuu. 2. BeraucieHne Macchl (KOJMYECTBA BEIIECTBA,
o0beMa) MPOAYKTa PEaKIWH, €CIM H3BECTHA Macca HCXOIHOTO BELIECTBA, COJCPIKAIIETO
OIpEICNICHHYIO J0Mt0 mpuMmeceii. 3. BorumciaeHue macchl (KOJMYeCTBA BEIIECTBa, 00beMa)
NPOAYKTa PEaKIM, €CIH U3BECTHA MAcca pacTBOPA M MAacCOBast 10JI PACTBOPEHHOT'O BEILIECTBA.

Hemoncmpayuu. TlpuMepbl pU3MYeCKHUX SBJICHUIA: a) IUIaBieHue napaduHa; 0) BO3roHKa
Woja B) miaBieHue napaduna. [Ipumepsl XUMUYECKUX SABJICHHIA: a) ropeHre Maruus, Gocdopa;
0) B3aUMOJICHCTBUE COJISHOW KHCIOTBI C MPaMOpPOM HIIM MEJIOM; B) MOJIyYEHHE T'MIPOKCHIA
menu (I1); T) pacTBOpeHHE MOJYyYEHHOTO THAPOKCHIA B KHUCIIOTaX; 1) B3aMMOJCHCTBHE OKCHIA
mean (1) ¢ cepHO¥ KHCIOTOW NMpH HarpeBaHWH, €) pa3jIoKCHHE IepMaHTraHaTa Kaius; )
B3aUMO/ICHCTBUE Pa30aBICHHBIX KUCIOT ¢ METAJUTAMHU; 3) Pa3JIoKEHHE MEPOKCHIA BOJOPO/IA;

Jlabopamopnuvie onvimol. 4. OKHCICHHE MEIU B IUIAMCHH CIIUPTOBKH HJIH TOPENIKH. 5.
[ToMyTHEHHE WM3BECTKOBOM BOJBI OT BBIIBIXaEMOrO YIJIEKUCIoro rasza. 6. Ilomydenune
YIICKHCIIOrO Ta3a B3auMOJICHCTBHEM COJIBI M KACIIOTHI. 7. 3aMenIeHre MeIH B PACTBOPE XJIOpHU/Ia
menau (1) xenesom.

IIpakmuueckas paboma Ne5 IIpu3Haky XUMHUYECKUX PEaKLUi
[IpeameTrHble pe3ynbTaThl 00y4eHUs

VYyamuiics 10JIKeH yMems:

UCIOJI30BaTh TPU XapaKTEPUCTUKE BEIIECTB TMOHSITHS: «IUCTHUISAIUSLY, «IIEPETOHKAY,
«KpUCTAIIN3ALUSA», <«BbIIApUBAaHUE», «PUIBTPOBAHHE», <«BO3TOHKA, WM CYOIMMALUAY,
«OTCTaWBAaHUEY, «IEHTPUPYTHPOBAHHUEY, «XUMUUYECKAS PEAKLU», «XUMUYECKOE YpaBHEHHEY,
«pEaKIUU COSAMHEHUS», «PEaKIUU PA3NOKECHUS», «PEAKIIUU OOMEHA», «PEaKIMU 3aMEIICHUS»,
«peaKIMy HEeUTpaTU3alUny, «IK30TEPMHUUYECKHUE PEAKIUN», <(DHIOTEPMUUYECKUE PEAKIUN»,
«peaKk-Iuu TOPEHUS», «KaTaIU3aTopbl», «PEPMEHTHI», «0OpaTUMbIE PEAKIUN», «HEOOpaTUMBbIe
peaKIuny, «KATATUTHYECKHE PEaKINN», «HEKATATUTHYECKHUE PEaKIUW», «Psij aKTUBHOCTH
METAIIIIOBY, «TUI-POJIH3»;

YCTAHABJIMBATL MIPUINHHO-CIICACTBCHHBIC CBA3HU MCIKIY (I)I/I?)I/I‘-ICCKI/IMI/I CBOMCTBaMH
BCIICCTB U CII0CoO0M pasaciICHUuA CMGCCfI;

O00BACHATH 3aKOH COXpaHCHUA MACChI BEHICCTB C TOYKH 3PpCHUA aTOMHO-MOJICKYJIAPHOI'O
YUYCHHA,

COCTaBJIATH YPaBHCHUA XUMUUYCCKUX peaKHI/Iﬁ Ha OCHOBC 3aKOHa COXpaHCHUS MACChbl BEHICCTB,
OIIMCBIBATH PCAKIIUHN C ITOMOIIBIO €CCTECCTBCHHOT'O (pYCCKOFO nJin pO,I[HOFO) SA3BIKa U A3bIKa

XUMHHU KJIACCU(PULIUPOBATh XMMUYECKHE PEaKLUH 10 YUCIY U COCTaBY MCXOJIHBIX BELIECTB U
NPONYKTOB pEaKLUUH, TEIUIOBOMY 3(QeKTy; HampaBIeHUIO MPOTEKAHUS PEaKIUH; Y4acTHIO
KaTaJln3aTopa;



MCIOJIb30BaTh TAOIHIy pAaCTBOPUMOCTH JUIsSl ONPECIICHUs] BOZMOXKHOCTH MPOTEKAHUS PEAKIIHiA
OoOMEHa; JJIEKTPOXUMUYCCKUH psJ HaNpspkeHHH (aKTUBHOCTH) METALUIOB JUIS  OINPECICHUS
BO3MOXKHOCTH MPOTEKAHUS PEAKINI MEXKAY METaJUIaMU U BOJHBIMH PacTBOPaMH KHCIIOT U COJIEH;

Ha6JIIOI[aTB 1 OIIMCBIBATDH IMMPU3HAKU U YCJIOBUA TCUCHUA XUMUYICCKUX peaKum”I, AC1aTh
BBIBOJIbI HA OCHOBAHHNH aHaJIM3a Ha6J'IIo,I[€HPII>i 34 OKCIICPUMECHTOM;

IMPOBOJAUTH PACUCTHI 10 XUMHUYCCKUM YPaBHCHHAM Ha HaAXOXACHUEC KOJIUYCCTBA, MaCChl UJIU
o0beMa MMPpOAYKTa pCaKIUr 1O KOJIMYCCTBY, MAaCCC UJIN 061>eMy HCXOAHOT'O BEIICCTBA, C

MCIIOJIb30BAaHUEM MOHATHS «I0Js1», KOTJa HCXOIHOE BEIIECTBO JaHO B BUE PAacCTBOpaA C 3alaHHOM
MaccOBOM J0JIel paCTBOPEHHOI'O BEILIECTBA HIIA COAEPKUT OMPEACIICHHYIO JOJ0 MPUMECEH.

MertanpeameTHble pe3yJibTaTbl 00y4YeHHsA
Yyamuiics 10JI5KeH ymen:

COCTaBJIAITh HA OCHOBE TEKCTA CXEMBI, B TOM 4Hcie ¢ npuMeHeHueM cpeacts UKT;
CaMOCTOSTENIbHO O(OPMIIATH OTYET, BKIIIOUAIOIINI ONMCAaHUE SKCIIEPUMEHTA, €r0 pe3yIbTaToB,

BBLIBOJIOB;

HCIIOJIb30BaTh TaKOM BUJA MBICICHHOTI'O (HI[G&JII)HOFO) MOACIIUPOBAHUA, KaK 3HAKOBOC

MojIeTTMpOBaHue (Ha MpUMepe YPaBHEHU XUMHUYECKHIX
peakinii); pa3auyaTh 00beM U COAEPIKAHUE TIOHSITHIA;
paznuyaTh poAOBOE U BUJIOBOE MOHATHS; OCYIIECTBIATh
POAOBUIOBOE ONPEICIICHUE TOHATUM.

Tema 5. PacrBopenue. PactBopnl. CBoiicTBa pacTBOpoB 3JeKkTpoautoB (19 uacos)
PactBopenue kak Gpusuko-xumuueckuii npouecc. [lonstue o ruaparax u

Kpucrajijioruparax. PaCTBOpI/IMOCTB. KpI/IBBIe pacTBOPUMOCTU KaK MOIACIIL 3aBUCHUMOCTHU
PaCTBOPUMOCTU TBEPALIX BCIIECTB OT TEMIICPATYPHI. HaCBIHIeHHBIe, HCHACBIIIICHHBIC U
NEPCCBICHHBIC PACTBOPHI. 3HaueHHUe pacTBOpPOB I NPpUPOABLI U CEIILCKOTO XO35MCTRA.

[Tonsatue 00 SIEKTPOIUTUYECKON TUCCOLMAIUU. DIEKTPOIUTHI M HEIIEKTPOIUTHL
MexaHmM aucconualnnu 3J'IeKTp0.]'II/ITOB C paS.]'II/ILIHI)IM THUIIOM XI/IMH‘IGCKOﬁ CBJsI3U. CTel'IeHB
AIEKTPOIUTHIECKON nucconuanuu. CHIIbHBIC U CTa0bIe SJIEKTPOJIHUTHI.

OCHOBHBIE TIOJIOKEHHSI TEOPUH AJIEKTPOTUTUYECKON aucconranuu. MoHHbIE ypaBHEHUS
peaknuii. YCIOBHS MPOTEKAHUS PEaKIMH OOMEHA MEXIY dSJEKTPOJIUTAMH JI0 KOHIIA B CBETE
HMOHHBIX MPEICTABIECHUN.

Kiaccudukanus nOHOB ¥ MX CBOMCTBA.

Kucnotsl, ux xmaccudpukanus. Jlucconuarus KHCIOT W MX CBOWCTBA B CBETE€ TEOPHUU
ANEKTPOJIUTUUECKON Juccoruanui. MoJeKynspHble U WOHHBIE YpaBHEHUS pEaKIui KHUCIOT.



B3aumopelicTBue KHCIOT C METAUIaMH. ODJICKTPOXUMHUYECKUH psii HANpSHKEHUH METajlloB.
B3anmoneiicTBHEe KUCIOT ¢ OKCHIAMU METauIoB. B3auMoAencTBue KHUCIOT C OCHOBAaHUSAMHU —
peakuusi HeWTpanuzauuu. B3aumoneicTBue KUCIOT ¢ coisiMH. Mcmonp3oBaHue TaOIHIIbI
PacTBOPUMOCTH ISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kmaccupukanus. Jlucconmmanusi OCHOBaHWW M WX CBOKMCTBA B CBETE
TEOPUU DJIEKTPOJIMTHYECKONW JAUCCOLMAaNMU. B3anMMOAENCTBHE OCHOBAaHUW C KHUCIOTaMH,
KHCJIOTHBIMH ~ OKCHAaMH U coysMH. Vcmonb3oBaHue TaOMUIl  PacTBOPUMOCTH IS
XapaKTEePUCTUKNA XMMHYECKUX CBOMCTB OCHOBAHMM. Pa3ioikeHHe HEpaCTBOPUMBIX OCHOBAaHUMI
IIpY HATPEBAHUMU.

Conu, X KIacCU(pUKAIUS ¥ TUCCOLMANNS PA3IMYHBIX THUIOB coyieil. CBOMCTBa coyiell B
CBETE€ TEOPHM HIIEKTPOJUTUYECKON aucconuanuu. B3anMopneicTBue cojedl ¢ MeTaliamy,
YCJIOBHUSA MPOTEKAHUS 3TUX peakuui. B3auMoaencTBue CoJieid ¢ KHCIOTAMH, OCHOBAaHUSMHU H
consimu. Vcnonb3oBaHue TaOIHIIbI PACTBOPUMOCTH IJI XapaKTEPUCTHKU XMMHUYECKHUX CBOICTB
COJIEH.

O06006meHue cBefeHnit 00 OKCHUIax, MX KJIacCU(PUKAIIMK U XUMUYECKHX CBOHCTBAX.
['enetnueckue psibl METAUIOB U HEMETAIOB. [ eHeTH4ecKast CBSI3b MEXy KJIacCaMu

HCOPTaHNYCCKUX BCIICCTB.

OKHCIIMTEILHO-BOCCTAHOBHUTEILHBIE pPCaKkmuu. OKHCIUTENb U BOCCTaAaHOBHUTCIIb,
OKHCJICHUC U BOCCTAHOBJICHUC.

Peaknun nonHOTO 00MeHa U OKUCIIHTEILHO-BOCCTAHOBHUTEILHEIC pPEeaKkuru. CocraBienue
ypaBHeHI/Iﬁ OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKLII/Iﬁ MCTOHOM 3JICKTPOHHOT' O OanaHca.

CBolicTBa MMPOCTHIX BEIICCTB — MCTAJIJIOB U HEMCTAJIJIOB, KUCJIOT U COJICHi B CBETE
HpCI[CTaBJ'IeHI/Iﬁ 00 OKHCIUTEIFHO-BOCCTAHOBUTEIIBHBIX mponeccax.

Hemoncmpayuu. VcnipiTaHME BELIECTB M HUX PAcTBOPOB HA 3JIEKTPOIPOBOJHOCTb.

PactBopenue 6e3BoaHOTO Cynbdara menu(2) B Boae. [IpumMeps! peakiuil, HAymux 10 KOHIA.

Jlabopamopnvle onvimei. 8. Peakuuu, xapakTepHble A PaCTBOPOB KHUCIOT (COJSTHOM
i cepHoi). 9. Peakimu, xapakTepHble A PacTBOPOB HIeioYed (TMAPOKCHIOB HATPUS WU
kanus). 10. [TonydeHne u cBo¥cTBa HEPACTBOPUMOTO OCHOBAHWSI, HAIIPUMEP TUIAPOKCHIA MEIn
(). 12. Peakuuu, xapakTepHbIe JJIsi OCHOBHBIX OKCHIOB (HAmpUMep, /I OKCUIa Kajbims). 13.
Peakuuu, XxapakTepHble ISl KUCIIOTHBIX OKCHJOB (HaIIpUMep, JIs YIIIEKUCIIOrO rasa).

Ipakxmuueckue pabomul Ne6, Ne7.

1. YcioBus npoTeKaHus XUMAYECKUX PEAKIIMA MKy paCTBOPaMH AJICKTPOJIUTOB.
2. CBoiicTBa KHCJIOT, OCHOBAaHUM, OKCHJIOB 1 COJICH.



IIpenmeTHbIe pe3yabTaThl 00y4eHHUSs

Yyamuiics 10JI5KeH ymeny.

WCIIONB30BaTh  TPU  XapaKTePUCTHKE  MPEBPAIlleHH  BEHIECTB  IMOHATHA:  «PacTBOPY,
«ANEKTPOIUTUYECKAS JUCCOIHUAINLY, «IICKTPOIUTHI», «HEIJIEKTPOJIUTHD), «CTENEHb TUCCOLIHAIUID,
«CUJIBHBIE JJICKTPOJIUTBDY, «CIa0bIe IEKTPOIMTED), «KATHOHBD», «aHUOHBI», KUCIOTBD», «OCHOBaHUSY,
«COJIN», «UOHHBIC PEAKIUN», «HECOJICOo0Pa3yIOIIUEe OKCUIBI», «COICOOPa3YIOIINe OKCUJIBD), OCHOBHBIC
OKCHUJIBDY, «KUCJIOTHBIC OKCHJIBI), «CPEIHUE COJNY, «KUCIBIC COJINY», KOCHOBHBIE COJIN,

«T'CHETUYCCKUM pAaLa», «OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIC pCakuuu», «OKHCIHUTCIIb»,
«BOCCTAHOBUTEIIb», «OKHUCJIICHUEC), «BOCCTAHOBIICHUEC),

OITMCHIBATh PACTBOPEHHUE KaK (PU3UKO-XMMHUYECKHHA MTPOIECC;

WUTIOCTPUPOBATh  MPUMEpPAaMU  OCHOBHBIC TIOJIOXKEHHUS TEOPUU  DIEKTPOJIUTHUUECKOU
JUCCOIMAIINH; TEHETHYECKYIO0 B3aUMOCBS3b MEXK/Y BEIIECTBAaMHU (IIPOCTOE BEIIECTBO — OKCHUJT
— THIPOKCHUI — COJIb);

XapaKTepU30BaTh OOIINE XUMUYECKUE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHJIOB, KUCIIOT,
OCHOBAaHMI M COJEH C MO3ULUUI TEOPUM DJICKTPOJIMTUYECKOM IUCCOLMALMM; CYIIHOCTb
IEKTPOIUTUYECKON JUCCOLMANMK BEUIECTB C KOBAJEHTHOM IOJISIPHOM M MOHHOW XMMHYECKOU
CBA3BIO; CYIIHOCTb OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUN;

IMPpUBOAUTL IPUMCPHI peaKL{I/II\/'I, IMMOATBECPKAAOINX XUMHUUYCCKHUEC CBOMCTBAa KHUCJIOTHBIX U
OCHOBHBIX OKCHIOB, KHCJIIOT, OCHOBaHHUM M COJ'IGI71; CYIICCTBOBAHUC B3aMMOCBA3U MCKIAY
OCHOBHBIMH KJIaCCaMU HECOPraHUYCCKHUX BCIICCTB;

KJ'IaCCPI(bPIIIPIpOBaTI) XUMHUYCCKHUE PpCAKOUHU TII0 <«U3MCHCHUIO CTEeIeHEd OKUCICHHUS
3JIEMEHTOB, 00Pa3YIOIIUX PEearupyroIine BeIecTBa;

COCTaBJIAITh YPABHEHHUS SJIEKTPOJUTHYECKOM TUCCOLUMAIMU KHUCJIOT, OCHOBAaHUW W COJEH;
MOJIEKYJISIDHBIE, TIOJIHBIE W COKpAICHHbIE MOHHBIE YPAaBHEHUS pEAKUUN C y4acTHUEM
ANEKTPOIUTOB; YPABHEHHSI OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAaKUUW, HUCIOJIb3yd METO]
DIIGKTPOHHOTO OallaHCa, ypaBHEHHUS pEaKIMii, COOTBETCTBYIOMIMX MOCIEI0BATEIbHOCTH
(«uenouke») MpeBpalIeHU HEOPTaHMUYECKUX BEIIECTB Pa3IMYHbBIX KJIACCOB;

ONpeaAcIATL  OKUCIUTEIIL W  BOCCTAHOBHUTCIID, OKHCJIICHHEC W  BOCCTAaHOBJICHUEC B
OKHCJIMTCIIbHO-BOCCTAHOBUTECIBHBIX PCAKIIUX,

yCTaHaBJIMBATh MPUYUHHO-CJICICTBEHHBIC CBSI3H: KJIACC BEIIECTBA — XUMHUECKUE CBOICTBA
BEIIECTBA;

HaOJI01aTh ¥ OMUCHIBATh PEAKIIMH MEXKIY 3JIEKTPOJIUTAMH C TOMOLIbI0 €CTECTBEHHOTO
(pycckoro miM pOJHOTO) SA3bIKA U S3bIKA XUMHH;

IMPOBOAMUTH OIIBITHI, MIOATBCPKAAIOIINC XUMHYCCKUEC CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHNYCCKUX BEIICCTB.



MeTaHpe)lMeTHble pe3yJdbTaThbl Oﬁy‘leﬂl/lﬂ

VYvyamuiics 10JKeH yMens:

JienaTh IOMETKH, BBIIUCKH, IUTUPOBAHKUE TEKCTA; COCTABIIATH JOKJIA;
COCTaBJISITh HA OCHOBE TEKCTa I'paduKU, B TOM YHCIIE C IPUMEHEHUEM CPEICTB
UKT; Bnangers TaKMM BUJIOM HU3JI0KEHUS TEKCTA, KAK PACCYKICHUE;

UCTOJb30BaTh TAaKOM BHUJ MBICICHHOIO (MICAJIbHOTO) MOJEIUPOBAHUS, KaK 3HAKOBOE
MoJierpoBaHue (Ha mpuMepe ypaBHEHHI peakiuil IUCCOIUAIINY, HOHHBIX YPaBHEHUN PEaKIIuii,
MOJIYpEaKIUi OKUCICHUS-BOCCTAHOBJICHHUS);

pa3nu4yaTh KOMIIOHEHTHI JOKa3aTelbCTBa (TE3UC, apTYMEHTHI U JOpMY
JI0Ka3aTeNIbCTBA); OCYLIECTBIIATh IPAMOE HHAYKTUBHOE J0Ka3aTENIbCTBO.

1 IIpu 1ByX4acoBOM IUIAHHPOBAHUU IIPOBOAMTCA TOJBKO MpaKkTUuecKas padoTta 4.

JInuHOCTHBIE pe3y/IbTaThl 00y4YeHHs

VYyamuics JoJHKeH:

3HAMb U NOHUMAMb. OCHOBHBIE HCTOPUYECKUE COOBITHS, CBA3aHHBIC C PA3BUTHEM XUMHHU U
oOmiecTBa; TOCTHKEHHUS B O0JacTH XMMHUHM M KYyJIbTYpHbIE TPagUIMHU (B YACTHOCTH, HAYy4HBIE
TPaJMIMK) CBOCH CTpaHbl; OOIIEMHPOBBIC JOCTHIKCHUS B OOJACTH XUMHH; OCHOBBI 3JI0POBOTO
o0pa3a KU3HM; MpaBUia MOBEACHUS B YPE3BbIUANHBIX CUTYAIMsIX, CBA3aHHBIX C BO3ICHCTBUEM
pa3IMYHBIX BEIIECTB; COLMAIBHYIO 3HAYMMOCTb M COJAEp)KaHUE Npodeccuil, CBSI3aHHBIX C
XUMHEH; OCHOBHBIE TIpaBa M 00A3aHHOCTH IpaKAaHUHA (B TOM YMCIIE YYallerocs), CBI3aHHbIE C
JUYHOCTHBIM, NTPO(eCcCHOHANBHBIM U KU3HEHHBIM CaMOOIIPEIETICHUEM;

UCNbIMbIEAMb. YYBCTBO T'OPAOCTH 3a POCCUMCKYIO XMMUYECKYIO HAyKy U YBa)KCHUE K MCTOPHHU
€€ pPa3BUTHsA; YBAXKCHUE U INPUHATHE NOCTIDKCHUM XMMHMHM B MUPE; YBaOXKCHHE K OKPYKAIOILIUM
(ygammmcsi, y9uTeNnsiM, pOAUTEISIM U JAp.) — YMETh CIyIIaTh W CIBILATH MapTHEPa, NPU3HABATH
IpaBO KaXkJ0ro Ha COOCTBEHHOE MHEHME M IPUHUMATh PEIIEHHs C Y4eTOM MO3UIMH BCeX
YYaCTHHUKOB; CAMOYBa>K€HUE U 3MOLIMOHATIbHO-TIOJI0KUTEIILHOE OTHOLIEHHUE K ce0e;

npusHaeams: TEHHOCTh 310poBbi (CBOETO M JPYrUX JIOAeH); HEOOXOIMMOCTh
CaMOBBIPAKEHHU S, CAMOPEANIN3aliH, COLIMAIIBHOTO MPU3HAHUS;

oco3Hasams. TOTOBHOCTb (I/IJ'II/I HeTOTOBHOCTL) K CaMOCTOATCJIbHBIM IIOCTYIIKaM U
HGfICTBPIS[M, IMPUHATUIO OTBETCTBCHHOCTH 3a HUX PE3YJIbTAThl; TOTOBHOCTH (I/IJ'II/I HeFOTOBHOCTB)
OTKPBITO BBIPAXKATH U OTCTAaUBATHh CBOIO IMMO3UIMIO U KPUTHYHO OTHOCUTLCA K CBOMM ITOCTYIIKAM,

nposeisiimy. Z[06pO>KCJIaTCHLHOCTB, AOBCPUC W BHUMATCIIBHOCTb K JIOASIM, TOTOBHOCTH K

COTPYIHHUYECTBY H JIPYXKO€, OKa3aHUIO TTOMOIITH HYXIAIOITIMCS B HEH; YCTOMYMBEIN TT03HABATEIHHBIN

HHTCPCC, HWHUIOUATUBY U 110003HATENBHOCTh B HU3yUCHUMU MHpa BCHICCTB U peaKuHﬁ;



LEIEYCTPEMIICHHOCTh U HACTOMYMBOCTh B JIOCTHKEHUU II€JIeH, TOTOBHOCTh K MPEOAOICHHIO
TpyIOHOCTEH; YOSKIEHHOCTh B BO3MOKHOCTU MO3HAHUSA MPUPOJIbI, HEOOXOJUMOCTH pPa3yMHOTO

HCIIOJIb30BaHUA I[OCTI/I)KGHI/II;’I HAayKu U TEXHOJIOTHI IJIA pa3BUTHUA O6H_IGCTBa;

yMemb. YCTAaHABIMBATh CBSA3b MEXAY IEJIbl0 HU3Y4YeHHUS XHUMHH H TeM, I 4Yero oOHa
ocyiiecTisiercs (MOTHBaMHM); BBIOJHATh MPOTHOCTHYECKYIO CAMOOICHKY, PEryIUpYOIIYIO
aKTUBHOCTb JIMYHOCTH Ha HJTale €€ BKIIOYEHHUS B HOBBIM BUJ JEATEIbHOCTH, CBSI3aHHBIA C
HAYaJOM M3y4YeHHUs HOBOIO Y4eOHOTO NpeaMeTa — XUMHUU; BBIIOJIHATh KOPPUTHPYIOLIYIO
CaMOOIICHKY, 3aKJIIYaloNIylocs B KOHTPOJIE 3a MPOLECCOM H3Y4YeHHs] XMMHUU U BHECEHHUH
HEOOXOJUMBIX KOPPEK-TUBOB, COOTBETCTBYIOLIUX ATalaM U Croco0aM H3Y4YeHHsI Kypca XUMUH;
CTpPOUTHh JKHU3HEHHBIE U TPOdECCHOHAJIbHBIE IUIAHBI C YYE€TOM KOHKPETHBIX COIMalbHO-
UCTOPUYECKHX, MOJIUTUYECKIX U SKOHOMHUYECKUX YCIOBUM; 0OCO3HABATh COOCTBEHHBIC IIEHHOCTH
U UX COOTBETCTBUE MPUHUMAEMBIM B JKU3HH PEUICHUSIM; BECTH IUAJTIOT HA OCHOBE PABHOIIPABHBIX
OTHOILICHUH U B3aMHOTO YBa)KCHHUS; BBICNIATH HPABCTBEHHBIM acleKT MOBEIEHUS U COOTHOCHUTD
HOCTYNKH (CBOM U JPYIHX JIFOJICH) U COOBITHS C IPUHATHIMUA STHYSCKUMH HOPMaMH; B Tpeesiax
CBOHMX BO3MO>KHOCTEH MPOTHUBOACHCTBOBAThH JCHCTBUSAM U BIMSHHSIM, MPEJICTABISIIOIIUM YTPO3Y
KHU3HH, 3I0POBbIO U OE30MACHOCTH JTUYHOCTH U OOIIECTBA.

COJAEPKAHUE TEM YYEBHOI'O KYPCA XUMMUH 9 KJIACCA

Tema 1. BBenenue. [lepuoanuecknii 3axkon u [lepuoanyeckasi cucreMa XUMHYECKHUX
aemenToB /[. U. MennesieeBa (5 uacos)

XapakTepuCcTUKa DJIIEMEHTa II0 €ro IMOoJOXEeHUI0 B llepmoamdeckon cucreMe XUMHYECKUX
anemenToB JI. 1. MenneneeBa. CBoiCTBa OKCUAOB, KUCIOT, OCHOBAHUI U COJIEl B CBETE TEOPHUH
3JIEKTPOJIUTUYECKON TUCCOLMAMU U OKUCIIEHUA-BOCCTaHOBIEHHUS. [IoHsATHE O MepeXOIHBIX

OJICMCHTAax. AM(i)OTepHOCTL. I'eneTnyeckuit pAa IEPEXOAHOI0 BJICMCHTA. HepI/IOJII/ILICCKI/II\/’I 3aKOH

n Ilepuonunueckas cucrema xumuuyeckux osnemeHToB J[. M. MenneneeBa. Xumuueckas
OpraHu3alys KUBOM M HEXUBOM NPUPOJBI. XUMUYECKUN COCTAB s/1pa, MAHTUU U 36MHOU KOPBI.
XVAMHYECKHE DIIEMEHTBI B KIETKAaX JKMBBIX OPraHu3sMoB. Makpo- W MHMKPO3JIEMEHTHI.
OO6o0muieHne cBeleHUH O XMMHUYECKHX peakiusax. Kimaccupukanus XMMUYECKHX peakUuil mo
pa3IMYHBIM TPU3HAKAM: <«UUCIO U COCTaB pEarupyrollux U oOpa3ylooLUuXcsl BEIIECTBY,
«TemnoBol 3¢ ¢eKT», «HampaBleHHE», «U3MEHEHHE CTENEHEH OKHUCIEHHsS DJIEMEHTOB,
00pa3yoIluX pearupyronme BemecTBay, «haszay, «UCHojab30BaHue Kartanuzaropa». Ilonarue o
CKOPOCTH XHMMHYECKOU peakiuu. DaxTopbl, BIUAIOIME HA CKOPOCTh XUMHUYECKUX PEaKLUi.
Karanuzatops! u katanus. UHrHOUTOpEl. AHTHOKCHAAHTHI.

Hemoncmpayuu. Paznmumunbie ¢opmbl Tabmuubsl J[. 1. MenneneeBa. Mopaenu aTtomoB
aneMeHTOB 1—3-ro mepuojoB. Mojenb CTpOEHHUs 3eMHOro Iuapa (TMOmepedHblid paspes).
3aBUCUMOCTb CKOPOCTHM XMMMYECKOM peakUMM OT MpPUPOAbl PEarupyrolux BELIECTB.
3aBUCUMOCTh CKOPOCTH XMMHYECKOM pEaKIMU OT KOHI[EHTPAlMU pPEarupyrolnux BeEUIECTB.
3aBUCUMOCTb CKOPOCTHM XMMHUYECKOM PEaKIUU OT IUIOIAAU CONPUKOCHOBEHUS pPEarupyromux
BEIIECTB («KUIISIIIUIA CIIOH»). 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIUH OT TeMIepaTyphl
pearupyroumx BeIEeCTB.



Jlabopamopnule onvimul. 1. Tlonydenne ruipokcua UHKA U UCCIIEIOBAaHUE €r0 CBOMCTB.
2.MopenupoBanue mnocTpoeHus llepmognueckoil cucTeMbl XUMHUYECKHX dieMeHToB /[l U.
MennaeneeBa. 3. 3amelneHue xeiae3oM mead B pactBope cynbdara meau (I1). 4. 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peakluu OT MPUPOIbl pearupymrollux BeELIECTB Ha HpuMepe
B3aUMO/ICHCTBHUS KUCIIOT C METaJJIaMH.

5. 3aBUCUMOCTb CKOPOCTH XMMUYECKOW PEAKIIMHU OT KOHIEHTPALIMKU pearupyrolyx BEIIECTB Ha
MIPUMEPE B3aUMOJICHCTBHS LIUHKA C COJITHOM KUCIIOTOM Pa3IMYHOM KOHUEHTPALUH.

6. 3aBHCHUMOCTh CKOPOCTH XMMHYECKOH PEaKIHU OT IUIOIAAN CONPHUKOCHOBEHUS Pearupyrounx
BEIIECTB. /. MOJEIMPOBAHUE «KHIIALIETO CIOS». 8. 3aBUCUMOCTh CKOPOCTH XHWMHUYECKOH
peakuuy OT TEMIIEpaTyphl PEArUPYIOIIUX BELIECTB Ha IPUMEPE B3aUMOACHCTBUSA OKCUAA MEIU

() ¢ pacTBOpOM CEpHOM KHCIOTHI padInYHON Temreparypsl. 9. PasnmokeHue nepokcuaa
BoJOpoAa ¢ momoineio okcuaa maprania (IV) u karamasel. 10. OOHapykeHHe Karanasbl B
HEKOTOPBIX MUIICBBIX MPOIYKTAX.

IIpeameTHbIe pe3yabTaThl
o0yueHusi Yyamuiics 10J2KeH yMenb:

HCIIOJIB30BAaTh IIPU XapaKTCPUCTUKC HpeBpaIIIeHI/If/'I BCHICCTB IIOHATHA: <«XUMHYCCKasA
peaKuua», «pCakKlmuu COCAUHCHUA», «PCAKIUHU PA3JIOKCHUA», «PCAKIHNHU O6M€Ha», «PCaAKIIHNU
3aMCIICHUA», «KPCAKIINU HeﬁTpaﬂHSaL{HPl)), OK30TCPMUUCCKUC PCAKTHNH», KOHAOTCPMHUUCCKUC

peaxium, «oOpaTuMble  peakluuu»,  «HeoOpaTUMble  peakluu»,  «OKUCIUTEIbHO-
BOCCTAHOBUTEIBHBIC  PEAKIUUY», <«TOMOTEHHBIE PEAKIUHU», «TE€TEPOTEHHBIE PEAKIUNY,
«KATaTUTHUECKHE PEaKLUny, «HEKATAIUTUYECKUE PEAKIHN», «TerIoBOM 3((EKT XUMUYECKOH
peaKum», «CKOPOCTh XMMHUYECKOMN peakuny, «KaTaiau3aTopy,

XapaKTepU30BaTh XUMUYECKHE dTIEMEHTHI 1—3-T0 MepruoI0B MO UX MOJOKEHHIO B
[Tepuoauueckoit cucreme xumMudeckux 3yeMeHToB 1. M. Menaeneesa: XMuMUYECKUH 3HaK,
MOPSAAKOBBIN HOMED, MEPHO/I, TPYIIIA, MOArPYINa, OTHOCUTEIbHAS aTOMHAs Macca, CTPOCHUE
atoma (3apsi sijipa, YKCI0 IPOTOHOB U HEUTPOHOB B si/Ipe, 00IIIee YHCIIO 3JICKTPOHOB,
pacmpezeneHue dJIEKTPOHOB TI0 IIEKTPOHHBIM CIIOSIM, IIPOCTOE BEIIECTBO, (popMyrna, Ha3BaHUE U
THII BBICIIIETO OKCHJIA ¥ THPOKCHU/IA, JIETYYEro BOJIOPOIHOTO COCTUHECHUS (IS HEMETAILIIOB));
XapaKkTepU30BaTh 00IINE XUMUIECKHNE CBOMCTBA aM(POTEPHBIX OKCHJIOB U THAPOKCUJIOB;
MIPUBOAUTH MPUMEPHI PEAKIIHH, MTOATBEP)KIAOIINX XUMUYECKUE CBOUCTBA aM(POTEPHBIX OKCHJIOB
U TUAPOKCUIOB;

JlaBaTh XapaKTEPUCTUKY XMMHUUYECKUX PEAKIUH I10 YUCIIY U COCTaBY UCXOAHBIX BELIECTB
U TIPOAYKTOB pEaKIMHU; TEIIOBOMY 3 (dEeKTy; HanpaBlIeHUIO MPOTEKAaHUSI peaKIMK; U3MEHEHUIO
CTEIICHEN OKHCIICHHs DJJIEMEHTOB; arperaTHOMY COCTOSIHUIO HCXOJHBIX BEIIECTB; Y4YacCTHIO
KaTaJanu3aTopa;

OOBSCHATH ¥ PUBOJUTH IPUMEPHI BIUSHUS HEKOTOPBIX (hakTopoB (mpupoaa
pearupymouyx BeIlecTB, KOHIEHTPAllKs BEIECTB, JaBlIeHUE, TEMIIEpATypa, KaTaiaus3arop,
MIOBEPXHOCTh CONPUKOCHOBEHUS PEarMpyIOIINX BEIIECTB) HA CKOPOCTh XMMUYECKUX PEAKIIHIA;
HaOJII0/1aTh ¥ ONUCHIBATh YPABHEHUS PEaKIUil MEX/ly BEIECTBAMH C IIOMOIIBIO €CTECTBEHHOTO
(pycckoro mim pogHOro) si3bIKa U SI3bIKa XMMUHY,



IPOBOJUTH OMBITHI, MOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA aM(pOTEPHBIX OKCHIIOB M
TUAPOKCHUIOB; 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIUK OT pa3iudHbIxX (akTopoB (mpupomaa
pearupyronmx BEIIECTB, KOHLIEHTpalusi BEIECTB, JaBJiEHHWE, TeMIlepaTypa, KaTaluzaTop,
MOBEPXHOCTh CONPUKOCHOBEHHSI pEarupyroInuX BEIIECTB).

MertanpeameTHbie pe3yJbTaThl
o0yueHusi Yyanuiics 10J2KeH yMenv:

OINPEAEIATh LENb YUeOHON AESTENbHOCTH C IIOMOIIBIO YUUTENS U CAMOCTOSATENBHO,
UCKaTh CPEJCTBA €€ OCYIECTBICHHS, padoTasl 10 IJIaHy, CBEPSTh CBOM JCHCTBHUS C LIEIBIO U TIPU
HE0OXO0AMMOCTH UCIIPABIATH OMINOKHU C OMOILBIO YUUTEII U CAMOCTOSITENIbHO; COCTABIISATh
AHHOTALUIO TEKCTA;

CO3/1aBaTh MOJIEIIU C BBIJICJIIEHUEM CYLIECTBEHHBIX XapaKTEPUCTUK O0BEKTA U
MPECTaBICHUEM UX B IPOCTPAHCTBEHHO-TpadUUYECKOM UITH 3HAKOBO-CUMBOJIMYECKOM QopMe;
OIIPENEINsATh BUIBI KiIacCH(UKALUK (€CTECTBEHHYIO i HCKYCCTBEHHYIO); OCYIIECTBIISTH IPSIMOE
JNEAYKTUBHOE JI0KA3aTEIbCTBO.

Tema 2. Metauiasl (17uacos)

ITonoxxenne meramnos B [lepuoanueckoit cucreme xumudeckux uieMeHToB /. M. Menneneesa.
Merannuueckass KpUCTaJUIMYECKash pelleTKa W MeTaulnyeckas XuMuyeckas cBs3b. OOmiue
¢usnyeckue cpoiictBa MeTtaysioB. CIulaBbl, UX CBOMCTBa M 3HaueHHE. XUMHUYECKHE CBOWCTBA
METAJIJIOB KaK BOCCTAHOBMTEJEH, a TAK)KE€ B CBETE MX IOJIOKEHHS B DJIEKTPOXUMHUYECKOM POy
HanpspkeHuil MetamioB. Koppo3ust MetamioB u cnocoOsl 60ps0Obl ¢ Hell. MeTanisl B pUpOIE.
OO6mue cnocoObl UX MOITyYEHHS.

O0masi XapakTepuMCTHKAa INEJ0YHbIX MeTa/uloB. Mertamel B mpupone. OOmue
cnocoObl ux mnonydeHus. Ctpoenue atomoB. IllesnouHble MeTamibl — MPOCTBIE BEIIECTBA.
BaxHeiimye coeMHEHHS MIEIOYHBIX METANIOB — OKCHJIbI, TUAPOKCUIBI M COJU (XJIOPHUJIBI,
KapOOHaThl, Cynb(aTbl, HUTPAThl), MX CBOWCTBA W TNPUMEHEHHE B HAPOJAHOM XO3sicTBe.
Kanuitnsle yno6penus.

OO0mast XapakTepuCTHKA 3J1eMeHTOB IJIaBHOi moarpynns || rpynmnsi.

Crpoenue aromoB. IllenouHo3eMenbHbIE MeTallIbl — NPOCThle BellecTBa. BaxkHeiimue
COCIMHEHUSI IIEJTOYHO3EMENIbHBIX METAIOB — OKCHJIbI, THAPOKCHABI U COJH (XJIOPHIBI,
KapOOHAThl, HUTpaATHl, Cynbdarel, (ocdarbl), WX CBOWCTBAa W NPHUMEHEHHE B HAPOIHOM
XO3SIMCTBE.

Amomunuii. CrtpoeHue aroma, (uU3MUEeCKHMe U XHUMHUYECKHE CBOMCTBA IPOCTOTO
BemecTBa. CoelMHEHHMS QNIOMUHUS — OKCHJ M TUAPOKCHI, WX aM(OTEpHBbI XapakTtep.
Baxneiimne conn amtoMunus. [[puMeHeHNe ATFOMUHUS U €T0 COETMHEHU.

Kenezo.Crpoenue atoMa, GU3NYECKUE U XUMUYECKUE CBOWCTBA TIPOCTOTO BEIIECTBA.

I'eneTnueckue psaasl Fe+2 u et



Baxueiimue conu xkene3a. 3HaYCHUE Keje3a M €ro COSAMHEHUN sl MPUPOJbI U HAPOIAHOIO
XO035HCTBA.

Hemoncmpayuu.O6pa3upl LIETOYHBIX M IIEJIOYHO3EMENbHBIX MeTauioB. OOpasisl
CIUIaBOB. B3aumopnelicTBue HaTpus, JIMTHS W Kajdblus C BOXOH. B3aumonencTBue HaTpus U
Mar"us ¢ KMciaopoJoM. B3aumonelicTBue MetauioB ¢ HeMmerauiamu. [lonydyeHne rugpokcuioB
xenesa (I1) u (111).

Jlabopamopnvie onvimul.12. B3aumoieiicTBue pacTBOPOB KUCIIOT U COJIEH ¢ MeTallIaMH.

13. Oznakomuienue ¢ pynamu xene3a. 14. OkpamuBaHue IUJITAMEHU COJSIMU  IIEJTOYHBIX
MetaiioB. 15. B3aumopelictBue kanbuust ¢ Bojgoil. 16.IlomyueHue ruapoxkcuaa KaiubLus U
HCCIIEI0BAHNE €T0 CBOWCTB.

17. Tlony4yeHue TUAPOKCHIA ATOMUHUS U HCCIEIOBaHUE ero cBoiicTB. 18. B3ammopelicTBue
xenesa ¢ consHor kucnoroit. 19. IMonmyuenue ruapoxcumos sxenesa (1) u (111) u usyuenue mx
CBOWCTB.

Ipaxmuxym 1. OcyliecTBieHHe HENOYKU XUMUYEeCKuX mpeBpamieHuid. 2. [lonydyenue u
CBOICTBa coenvHeHU MeTaioB. 3. PemieHne skcnepuMeHTANbHBIX 33/1ad Ha paclo3HABaHHE U
MOJIy4YE€HUE COCAMHEHUN METaJlJIOB.

IIpenmeTHBIE pe3yJabTAThI
o0y4eHus1 YJaluics Q0JKeH yMemb:

UCIIOJB30BaTh NPU XapaKTEPUCTUKE METAILIOB U UX COCAUHEHUM TOHATHS: «METAIIIbI»,
«pAN  AKTUBHOCTHM METAIIOB», <IUEJIOYHBIE METAUIBD», «ILEIOYHO3EMENIBHBIE METAIIIbIY,
WCIOJB30BaTh HX NPU XAPAKTEPUCTHKE METAJIOB; JaBaTh XapaKTEPUCTHKY XHUMHUYECKUX
AJIEMEHTOB-META/IOB (IEJOYHBIX METAJIOB, MAarHus, KajbllMs, ATIOMHUHUS, jKeie3a) Mo HX
nonoxxkeHuro B Ilepuommueckoin cucremMe xumuyeckux odnemeHtoB J[. WM. Menneneesa
(xMMUYECKHii 3HAK, MTOPSAKOBBIA HOMED, IEPHO/I, TPYIINA, MOATPYIINa, OTHOCUTEIbHAS aTOMHAs
Macca, CTpoeHue atoma (3apsn sapa, YUCIO NMPOTOHOB M HEUTPOHOB B sANpe, 00IIee YHCIO
AJIEKTPOHOB, paclpeleseHue DSJIEKTPOHOB TIO0 JJEKTPOHHBIM CJIOSIM), TMPOCTOE BEIIECTBO,
dbopmyra, Ha3BaHKWE U TUI BBICIIETO OKCHA U THPOKCHU/IA);

HA3bIBATh COCUHEHUSI METAJNIOB U COCTABIIATH MX (POPMYIIBI IO HA3BAHHUIO,
XapaKTepu30BaTh CTPOCHUE, 00IIKe (HHU3HUECKHE U XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
METAJIOB;

OOBSICHATH 3aBHCHMOCTh CBOWCTB (WJIM TPEACKA3bIBaTh CBOWCTBA) XUMHYECKHX
JJIEMEHTOB-METAJUIOB  (paauyc, METALIMUYECKUE CBOWCTBA 3JIEMEHTOB, OKHCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA 3JEMEHTOB) M 00pa3yeMblX HMU COEIWHEHUN (KHCIOTHO-
OCHOBHBIE CBOMCTBAa BBICHIMX OKCHUIOB M THAPOKCUIOB, OKHCIUTEIHLHO-BOCCTAHOBUTEIHHBIE
CBOMCTBa) OT monoxeHus B llepuogumyeckoit cucreme xumuueckux osnementos /. .
Menneneena;

OTHCHIBAThH OOIINE XMMHYECKHUE CBOMCTBA METAJIIOB C IIOMOIIBIO0 €CTECTBEHHOTO
(pycckoro mim pogHOro) A3bIKa U SI3bIKa XMMUH;



COCTABJIATh MOJICKYJIIDHBIE YpPaBHEHMs pEaklMil, XapaKTepU3YIOIIMX XUMHUYECKUE
CBOMCTBA METAUNIOB W HX COCIUHEHUHM, a TaKKe DJJICKTPOHHBIE YPAaBHEHMS IIPOLECCOB
OKHUCJICHUSA-BOCCTAHOBJICHMS;

YpaBHCHHA SHGKTPOHHTHHGCKOﬁ Aucconuanuun; MOJICKYIISIPHBIC, ITOJHBIC U COKPAIICHHBIC
HOHHBIC YPABHCHUA peaKImﬁ C Y4aCTHUEM JJICKTPOJIMTOB; YCTaHABJIMBATh IIPUYHUHHO-
CJICACTBCHHBIC CBA3U MEXAY CTPOCHUEM aToOMa, XUMHYECKOM CBA3bIO,

THUIIOM KpHCTaHHquCKOﬁ PEIICTKHU METAITIOB U UX COG,Z[PIHCHPIIZ, ux O6HII/IMI/I (I)I/ISI/I‘leCKI/IMI/I n
XUMHUYECCKUMH CBOﬁCTBaMH;

OITMCHIBATh XMMHUYCCKHE CBOMCTBA ICJIOYHBIX U HICJIIOYHO3CEMCIIBHBIX MCTAJIZIOB, 4 TaKXKC
AJIIOMHUHHA H XKCJIC3a U HUX COCI[I/IHGHI/Iﬁ C IOMOIIbIO €CTCCTBCHHOI'O (pyCCKOFO nin pOI[HOFO)
SA3bIKA U SI3bIKAa XUMUU,

BBIIIOJIHATS, Ha6J'IIOI[aTL 1 ONHCHIBATH XMMHYCCKHI OKCIICPUMCHT I10 paCIliO3HAaBaAHUIO
Ba)XXHEHIIINX KATHOHOB MCTAJIJIOB, THAPOKCHUA-UOHOB; SKCIICPUMCHTAJIbHO UCCIICIOBATH CBOMCTBaA
MCTAJIOB U UX COCHHHCHHﬁ, peuiaTh S3KCIICPUMCHTAJIbHBIC 3aa4YH I10 TEMC «MeTannsly,

OIUCHIBATH XUMHUYECKHUI SKCIICPUMEHT C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MK POTHOIO)
SI3BIKA W SI3bIKA XUMUH;

IPOBOJIUTH PACYETHI IO XUMHUUECKUM (pOpMysiaM U ypaBHEHHUSM pPeaKIuil, MPOTEKAOIINX
C Y4aCTHUEM METAJUIOB U UX COCIUHEHHUM.

oOparaThcs ¢ 1abopaTopHBIM 000PYIOBAaHUEM U HArpeBaTEIbHBIMU TPUOOPAMU B
COOTBCTCTBHUHU C IMMPpAaBUJIaAMU TCXHUKHU 6630HaCHOCTI/I;

HaOII01aTh 32 CBOMCTBAMU METAIIJIOB U UX COSAMHEHUN U SBICHUSMHU, IPOUCXOIAIIMMHU
C HUMU,
OIHUCHIBATh XUMHYECCKHI SKCIIEPUMEHT C TOMOIIBI €CTECTBEHHOrO (PYCCKOTO WU

POJIHOTO) SI3bIKA U A3bIKA X UMUH;

ACJIaTh BBIBOJBI 1O PE3yJIibTaTaM IMPOBCACHHOTO SKCIICPUMCHTA.

MertanpeaMeTHbie pe3yJabTaThl
00y4eHMsl YUalUiiCs T0JIKEH yMempb:

paboTaTh 1O COCTaBIEHHOMY IUIaHY, WCIOJb3yd HapsAy C OCHOBHBIMH H
JIOTIOJTHUTENIBHBIE CPEICTBA (CIPABOYHYIO JIUTEPATYpPy, CIOKHBIE pubopsl, cpeacrea UKT); ¢
MOMOIIBIO YYUTEIsl OTOMpaTh [UId peleHus Y4eOHbIX 3ajJad HeoOXOAWMBIE CIIOBAapH,
SHUMKJIONEANH, CIIPABOYHUKH, IJIEKTPOHHBIE JUCKH;

COIOCTABIIATh U OTOMpaTh HMH(OPMAILMIO, MOIYYCHHYIO W3 Pa3IUYHBIX HCTOYHHKOB



(cmoBapw, SHIMKIIONEIMH, CIIPABOYHHUKH, JJICKTPOHHBIE TUCKH, ceTh IHTEpHET);
NpPEeACTaBIATh MHPOPMALUIO B BUAE TAONHL, CXEM, OINOPHOIO KOHCIEKTa, B TOM YHUCIE C
npumeHenueM cpencts UKT;

0 OpMIIATH CBOM MBICIIH B YCTHOM M MUCbMEHHOM PEeYH C YUETOM CBOMX Y4E€OHBIX U

JKU3HEHHBIX PEUYEBBIX CUTYAIMi, B TOM yucie ¢ npuMeHenuem cpencts UKT;
COCTaBJISITh PELEH3UIO HA TEKCT;

OCYIICCTBJIATh AOKAa3aTCIbCTBO OT MMPOTHUBHOIO.

OMpENENATh, UCXO0d U3 y4eOHOU 3ama4uu, He0OXO0AMMOCTh MCIOIB30BAHUS HAOIIOICHUS
HJIK SKCIICPpUMCHTA.

Tema 3. Hemertasisl (25 4)

O61ua;1 XapaKTCpUCTUKa HCEMCTAJUIOB: IIOJIOXKCHHC B HepHOﬂHHGCKOﬁ CHUCTEMC

xumudeckux  anementoB  J[. M.  MenneneeBa,0COOEHHOCTH  CTPOSHHUS  aTOMOB,
anekTpoorpunareabHocth (I0) kakmepa «HemeramuuHoctuy, psaa 0. Kpucrammudeckoe
CTPOEHHE HEMETANIOB — IMPOCTHIX BemiecTB. Atorponusi. dusndyeckue cBOWCTBA HEMETALIOB.
OTHOCHTEIIBHOCTh MOHATUH «METALI» H «HEMETaJI».

Bopopoa. Ilonoxxenne Bonopona B Ilepuonnueckoit cucteMe XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CrpoeHue atomMa u Mojekyinbl. Dusndeckne M XMMHUYECKHE CBOMCTBA
BOJIOPO/1a, €r0 MOITY4YEHUE U IPUMEHEHHUE.

Bona. Crpoenue monexynsl. BomoponHas xumuueckas cBA3b. Pu3nueckue CBOMCTBa
BOAbl. AHOManMM CBOWCTB BoAbl. I'mapodunbHble M THIpOo(OOHBIE BellecTBa. XHUMUYECKUE
cBoiictBa Boabl. KpyroBopor Boaesl B mnpupoxae. Bomoouucrtka. Aspanust BOAbl. bbITOBBIE
¢bunbTpbl. MUHEpambHBIE BOJBL. JJUCTUIIIMPOBAaHHAS BO/IA, €€ TIOJyYeHHUE U IPUMEHEHUE.

O0mass xapakrtepucTuka rajoreHoB.Ctpoenue artomoB. IIpocTeie BemectBa U
OCHOBHBIC COEIMHEHUS TaJOreHOB, UX CBoWcTBAa. KpaTkue cBeieHus o xjope, 6pome, ¢prope u
roze. IIpuMeHeHne TaIOreHOB U UX COEMHEHUIN B HAPOJHOM XO3SMCTBE.

Cepa. Crpoenue aroma, ajuIOTPOIUsS, CBOICTBAa M NpPUMEHEHHE POMOHYECKON Cephbl.
Oxcugpl cepsl (1V) u (VI), ux nonyuenue, cBoiicta u npuMeHenne. CepHasi KUCIIOTa M €€ COJIH,
UX IPUMEHEHNE B HAPOAHOM X034icTBe. [[pon3BOACTBO CEPHOI KUCIIOTHI.

A3zot. CTpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA IIPOCTOr0 BeulecTBa. AMMUAK, CTPOCHUE,
CBOWCTBA, MOJIydeHHE U NpuMeHeHue. Colu aMMOHMS, UX CBOMCTBAa M IpuMeHeHue. OKCHUIIbI
azora (II) u (IV). A3oTHas KucioTa, €e CBOWCTBA W NpUMEHEeHHE. HUTpaThl M HHUTPHTHI,
npobieMa uX CoAepkKaHUs B CEITbCKOX035HCTBEHHON POAYKIIMH. A30THBIE yIOOpEHUSI.



®ocdop. CtpoeHue aroma, auIOTpOIUs, CBOIcTBa Oenoro u KpacHoro gocopa, ux
npumerenne. OcHOBHbIC coeauHeHus: okcua ¢ochopa (V) u oprodochopHas Kuciora,
docdarel. DochopHbie yIOOpEHUSI.

VYraepoa. CrpoeHue aroma, auIOTPOIHs, CBOHWCTBA MoauduKanuii, TpPUMEHEHHE.
Oxcunpt yriepoaa (1) u (IV), ux cBoiictBa u npumeHenne. KapOoHAThI: KaJIBIUT, CO/Ia, MOTAIII,
UX 3HAYCHHUE B IPUPOJIC U KU3HH YEIOBEKA.

Kpemnuii. CtpoeHue aroma, KpUCTALINYECKUI KPEMHUMN, €ro CBOMCTBA U NIPUMEHEHUE.
Oxkcun kpemuusi (IV), ero mpupoansie pasHoBuIHOCTH. CHIMKATbl. 3HAUYCHHE COCIUHCHHUIA
KPEMHHS B )KMBOW U HEXKUBOM npupoae. [IoHsATHE 0 CHIIMKAaTHON IIPOMBIIIIIEHHOCTH.

Jlemoncmpayuu. OOpa3ipl TATIOT€HOB — MPOCTHIX BEHIECTB. B3auMoaeiicTBHE raJIoreHOB

C HAaTpHeM, C aJIOMHHHEM. BhITecHEeHHE XJOpOoM Opoma WM HMOJa W3 PacTBOPOB HX COJIEH.
B3aumoneiictBue ceppl ¢ METalUIaMH, BOJIOPOJIOM M KHUCIOpOJIOM. B3ammopencTBue
KOHIICHTPUPOBAHHOM a30THOW KUCIIOTHI C Melbl0. [loromenne yrieM pacTBOPEHHBIX BEIECTB
wiu ra3oB. BoccranoBieHnue meau u3 ee okcunaa yriaeM. OOpasibl NPUPOAHBIX COEIMHEHHUM
xJyopa, cepsl, hocdopa, yriaepoaa, kpeMuusa. OOpas3ipl BXXKHEUIINX AJIs HAPOJHOTO XO3sHCTBA
cynb(haToB, HUTPATOB, KapOOHATOB, hocdaroB. OOpasIbl cTEKIIa, KEPAMUKH, LIEMEHTA.

Jlabopamopnvie onvimoei.20. Tlomyuenue u pacrno3znaBanue Bojgopona. 21. MccnenoBanue
MOBEPXHOCTHOTO HATSHKCHUS BOJbL. 22.PacTBOpeHME IepMaHTraHaTa Kajlus WIX MEIHOTO
Kkyrmopoca B Boje. 23. I'mapatamnus oGe3BokenHoro cymbdara memu (I1). 24. Msrortosienue
THIICOBOTO  OTmeuyaTka. 25. O3HakOMJIEHWE C KOJUICKIMEeH OBITOBBIX (QMIbTpoB. 26.
O3HaKOMJICHHE C COCTAaBOM MHUHEpaJbHOW BOJbl. 27. KauecTBeHHas peakius Ha TajJOTeHU]I-
nonbl. 28. TlomydeHwe W pacno3HaBanue kuciopoma. 29. ['opeHue cepsl Ha BO3IyXe W B
kucnopose. 30.CroiicTBa pa3daBiieHHONW cepHOU KUCIOTHL. 31. 3ydueHne cBOCTB aMmMuaka. 32.
PacnoznaBanme coneii ammonms. 33. CBoiicTBa pa30aBIeHHOW a30THOW KHCIOTHL. 34.
B3aumoneiicTBie KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI ¢ Menwio. 35. ['openue ¢ocdopa Ha
BO31yxe W B kuciopozae. 36. Pacno3nasanue ¢ocdaror. 37. 'openue yris B kucimopone. 38.
[lonydeHune yrompHOW KHCIOTHI W u3ydeHHe ee cBoictB. 39. Ilepexon kapOoHATOB B
rugpokapoonatsl. 40. Pasnoxkenue rtuapoxapOonata Harpus. 41. Ilomydenume kpemHeBOH
KHCJIOTBI X U3y4YEHHUE €€ CBOWCTB.

Ipaxmuxym 1. Pemienue s3kciepuMeHTalIbHBIX 3a7a4 1o TeMe «lloarpyrma rajioreHoB.

2. Pemenuwe »skcnepuMeHTANBHBIX 3amad 1o Teme«llonrpynma kwcimopoma». 3. Pemrenue
IKCIIEPUMEHTANBHBIX 3amau no Teme «[loarpynma azora». 4. PemieHue 3KCHepUMEHTATbHBIX
3amau o teme «lloarpymnma yriaeponay. 5. [lonydenue, coOupanue u pacro3HaBaHUE Ta30B.

IIpeameTHbIE pe3yabTaThI
o0y4eHus1 YJaluics J0JIKeH yMemby:

HCITOJIB30BAaTh IPHU XaPAKTCPUCTUKE MCTAJUIOB U UX COCIUHEHMI MOHSITHUS: «HEMETaJLIbI»,
«TaJIOTrCHBI», «AJUIOTPOITHBIC BUAOU3IMCHCHHUA ), <GKECTKOCTh BOABI», «BPEMCHHAs JKECTKOCTH
BOAbI», «IIOCTOSAHHAA ) KECTKOCTb BOABI», <<06H_Iaﬁ JKCCTKOCTH BOJbBI»; 1aBaThb XaPAKTCPUCTUKY
XUMHUUYCCKUX SJICMCHTOB-HCMCTAJIJIOB (BOIIOpOI[a, rajJorc¢Hos,



KHCIIOpoJa, cepbl, a3ota, pocdopa, yriepoma, KpeMHUA) M0 UX MOJOKEeHHIO B [lepuoanaeckoit
cucreMe XuMudeckux asiemeHtoB JI. M. MenjaeneeBa (XMMHUSCKUI 3HAK, MOPSAAKOBBIN HOMED,
NepHoJ, Tpylia, MOArpyINa, OTHOCUTEIbHAs aTOMHas Macca, CTpoeHHe atoma (3apsin supa,
YHCIIO MPOTOHOB U HEHUTPOHOB B sifjpe, 0oOIIee YUCIO JIEKTPOHOB, paclpeaesieHue 3JIEKTPOHOB
[0 3JEKTPOHHBIM CIIOSIM), MPOCTOE BEUIECTBO, (POpMysia, Ha3BaHHUE W THUIl BBICIIECTO OKCHIA U
THAPOKCHUIA, PopMyIia  XapakTep JIETy4ero BOJAOPOJIHOTO COSIUHEHHS);

Ha3bIBaTh COSAMHCHUS HEMETAIUIOB U COCTABIAThH MX (DOPMYIIBI O HA3BAHHUIO;
XapaKTepu30BaTh CTPOCHUE, 00IIHEe (HPU3HUSCKHUE U XUMHUECKHUE CBOMCTBA MPOCTHIX BEIICCTB-
HEMETAJUIOB;

OOBSICHATh 3aBUCHMOCTb CBOMCTB (WJIM IIpeiCKa3blBaTh CBOMCTBA) XHUMHYECKUX
3JIEMEHTOB-HEMETAIIOB  (paguyc, HEMETAJUIMYECKUE CBONCTBA JJIEMEHTOB, OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBONCTBA 3JEMEHTOB) U 00pa3yeMblX HMMHU COEIUHEHUH (KHCIOTHO-
OCHOBHBIE CBOICTBa BBICIIUX OKCHAOB M THJIPOKCHJIOB, JIETYYHX BOJOPOJHBIX COEAMHEHMH,
OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) OT moyiokeHUs: B Ilepuonmyeckoit cucreme
xumudeckux snemenToB /. 1. Menneneena;

OMHCHIBAThH OOIIUE XUMUUECKHE CBOMCTBA HEMETAIOB C TTOMOIIbIO €CTECTBEHHOTO
(pycckoro miu poaHOro) A3bIKa U SI3bIKa XMMUH;

COCTaBJIATb MOJICKYJISIPDHBIC YPaBHCHUA peaKuHﬁ, XAPAKTCPUIYIOIIUX XUMHUYCCKUC
CBOMCTBAa HEMETAINIOB U HX COCHHHGHHﬁ, a TaK¥XKXC JJICKTPOHHBIC YPAaBHCHHUA IIPOLCCCOB
OKHCJICHUA-BOCCTAaHOBJICHHA

YpaBHCHHUA BHCKTPOHHTHHGCKOﬁ Aucconuanuun; MOJICKYIISIPHBIC, ITOJHBIC U COKPAICHHBIC
HOHHBIC YPaBHCHHA peaKuHﬁ C Y4aCTHUEM JJICKTPOJIMTOB,

YCTaHABJIMBATh IIPUYUHHO-CIEACTBEHHBIE CBA3U MEXKY CTPOCHUEM aTOMa, XUMUYECKOHN CBA3BIO,
TUIIOM KPUCTAJUTMUECKON PEIIeTKH HEMETAJUIOB U UX COEIMHEHUH, X OOmMMH (PU3MUECKUMU U
XUMHUYECKMMH CBOWCTBAMY,

OMKCHIBATh XWMHUYECKHE CBOICTBa BOJOPOJA, TallOTEHOB, KHUCIOPOA, Cephl, a30Ta,
dbocdopa, rpaduta, anmMasza, KpEMHUS U UX COCTMHEHUM C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WM POJHOTO) SI3bIKA U SI3bIKA XUMUH,

OIINCHIBATH CHOCO6BI YCTpaHeHI/IH KECTKOCTHU BOABI U BBIIIOJHATH COOTBeTCTBYIOHIHfI J50\%¢
XUMHUYECKUN IKCIIEPUMEHT;

BBITIOJIHATH, Ha6J'IIOJIaTI) N OIINCBhIBATH XI/IMI/I‘—ICCKI/Iﬁ 3KCHepI/IMeHT 110 pacno3HaBaHmo
HWOHOB BOJIOPOJIa U aMMOHHUSI, Cyb(ar-, KapOoHaT-, CUIMKAT-, pocdat-, XJI0puI-, OpoMHI-,
HOIM/I-HOHOB;
3KCHepI/IM€HTaHI:HO HCCJICO0BAThH CBOﬁCTBa MCTAJIJIOB n nux COG,Z[I/IHGHI/If/’I, pemaTb

OKCIICPUMCHTAJIBHBIC 3a/1a4H 110 TEMC ((HCMCTZUIJ'IBI»;



OIMMCHIBATh XUMUYECKUH SKCIICPUMECHT C IIOMOIIBIO €CTCCTBECHHOI'O (pYCCKOFO NI
pO,Z[HOFO) SA3bIKA U SI3bIKAa XUMUU,

OPOBOJUTH PACUETHI IO XUMHUUECKUM (POpMyiiaM U ypaBHEHHUSAM peakiuii, MPOTEeKAIOIUX
C y4acTHEM HEMETAJIOB U UX COCIUHEHUH.

oOparatecs ¢ 1adopaTopHBIM 000pYIOBaHUEM M HarpeBaTeIbHBIMU MPUOOPaMHU B
COOTBETCTBUH C TIPABUIIAMHU TEXHUKH OC30MTACHOCTH;

Ha6J'IIO,I[aTB 3a CBOMCTBAaMHU HEMETAJIJIOB 1 MX COC,Z[I/IHCHI/Iﬁ H ABJICHUAMU,
MPOUCXOAAIMMHU C HUMU,

OIMMCEHIBATh XUMHUYECKUN 9KCIICPUMCHT C ITIOMOIIbIO €CTCCTBCHHOI'O (py'CCKOFO U1
pOI[HOFO) SA3bIKA U SI3bIKa XUMUU,

ACJIaTh BbIBOJBI 110 PE3YyJIbTaTaM IIPOBCACHHOT'O SKCIICPUMCHTA.

MeranpeameTHbie pe3yJibTaThl
o0yueHus1 Yyamiuiics 10JIzKeH yMenv:

OpraHU30BBIBaTh YU€OHOE B3aUMOACHUCTBHUE B IpyIIe (pacipeaessaTh poiH,
JOTOBApUBATHCS APYT C APYTOM H T. 11.);

npenBuaeTh (MPOrHO3UPOBATH ) MOCIIEACTBUS KOJUICKTUBHBIX PEIICHUIT;

MMOHMMATh NPUYHUHBI CBOCTO HECYCIIEXAa U HAXOAUTh CIIOCOOBI BbIXO/J1a U3 3TOM CUTYyalluH,

B OHAJIoOre € Y4YUTCIEM YUYUTHCA BLIpa6aTBIBaTB KPpUTCPUU OLCHKU U OIPCACIIATH CTCICHb
YCHICITHOCTHU BBINTOJTHCHUS cBOE pa60TBI u pa6OTLI BCCX, UCXOOA U3 MMCHOIUXCSA KPUTCPHUCB,
COBCPIICHCTBOBATh KPUTCPUH OLICHKU M I10JIb30BATHCS MU B XOJ€ OLICHKU M CAMOOIICHKH,

OTCTaMBaTh CBOIO TOUKY 3PEHUS, apTyMEHTUPYS
ee; MOATBEePKAAaTh apryMEHThI (JaKTaMu;
KPUTUYHO OTHOCUTBCS K CBOEMY MHEHHIO;

CJIyLIATh APYTUX, OBITATbCA MPUHUMATD APYI'YIO TOUKY 3pEHUs], OBITH TOTOBBIM H3MEHUTh
CBOIO TOUKY 3pEHHUS;

COCTaBJIATH pedepar 1mo onpeaesieHHon Gpopme; OCyIecTBIATh
KOCBEHHOE Pa3JIeNIUTEIBHOE JI0KA3aTebCTBO;

OTIPECIIATh, UICXOS U3 YIeOHOM 3a1a4ur, He0OOXOIUMOCTh UCIIOJIb30BaHMUSI HAOIOICHHS
WJIH SKCTIEPUMEHTA.

Tema 5. Oprannyeckue Bemecrsa.(13uacos).



YraneBomopoapl: MeTaH, 3TaH, O3TwWieH. CroupThl (METaHON, JTAHON, TIIMLEPHH) WU
KapOOHOBbIE KHCIOTHI (YKCYCHAasl, CTEApUHOBAs) KakK MPEICTABUTEIH KHUCIOPOIOCOACPIKAIIMX
OpPraHUYECKUX BEIIECTB. BMOIOTHYEeCKH BaKHBIE BEIIECTBA: )KUPBL. YTIEBOIbBI, OCTIKH.

Vyenunk JOJIDKCH 3HaTh U IIOHUMAaTh XUMHNYCCKHUEC ITOHATHA:

TOMOJIOTHSI, U30MEPHSI; BAYKHECHIIINE BEIIECTBA U MAaTePHAIbI: YKCYCHAs KUCJI0Ta, METaH,
ATUIJICH, O€H30J1, 3TaHOJ, KUPBI, OCIKH,

IIpenmeTHbIE pe3yabTaThl
o0yueHusi Yyaniuiics 10J2KeH yMenv:



Ha3bIBaTh HU3YUYCHHBIC BCIIICCTBA 10 ((TpHBHﬁHLHOﬁ)) HJIN MC}I(L[yHapOI[HOP'I

HOMEHKJIIATYPE;

OTpENEesATh MPUHAMICKHOCTh BEIIECTB K PasMYHBIM  KjaccaM OpPraHUYECKUX
COC/IMHEHUM; BBINOJHATh XUMUYECKUU OKCIEPUMEHT IO PpACMO3HABAHUIO OPraHMYECKHX
BEIIECTB.

MeTanpeamMeTHble pe3yJabTaThl 00y4eHU

OMpPENENATh, UCXOd U3 y4eOHOU 3ama4uu, He0OXO0AMMOCTh MCIOIB30BAHUS HAOIIOICHUS
HJIK SKCIICPUMCHTA.

Hemoncmpayuu. Mopaenun MOJIEKy1 MeTaHa M JPYIHX OpPraHHMYECKUX BELIECTB.
OOecuBeunBaHNEe HENPENEIbHBIME COCIMHEHUSMU PAacTBOpa IEpMaHraHara Kauus. [ opeHue
cnupra. [lomydenune wn30amMuIOBOro 3¢upa YKCyCHOM KuCIOTHL. KadecTBEHHBIE peakIuu Ha
MHOTOAaTOMHBIC CIUPTHI, Kpaxmai, Oenku. Peakums «cepeOpsHOTO 3epKaia» C TIIOKO30M.
Jlenarypanus Oenka.

Jlabopamopnule onvimut. 1. 3rotoBrneHne Moienei MoJaeKys OpraHMueCKUuX BEIeCTB.

Ipaxmukym. KauecTBEHHBIE pEaKI[UX HA OPraHUYECKUE BEIECTBA.

Tema 6. O60061eHNe 3HAHMT 10 XUMUH 32 KYPC OCHOBHO# MIKOJBI. (7 uacos)
[Iepnonnueckuii 3akoH u Ileprnoanyeckas cucrema xumudeckux 3neMeHToB J[. . Menpaeneesa.
®u3nYecKHil CMBICI MOPSAAKOBOTO HOMEpa 3J1€MEHTa, HOMEPOB MEePHOJia U IPYIIIIHL.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH B IIeproiax U rpynmnax B
CBETE NPEACTABIEHUI O CTPOCHUH aTOMOB DJIEMEHTOB.

3HavYeHWE TMEPUOAMYECKOTO 3aKOHA. BHUIbI XMMHYECKUX CBS3€H W THUIIBI KPUCTAJUTHYECKUX
pemieTok. B3auMOCBsI3b CTpOEHUSI M CBOMCTB BemlecTB. Kimaccudukanus XUMHUECKUX PEaKIHi
M0 Pa3NUYHBIM MPHU3HAKaM (YHCJIO M COCTaB PEarupyrmmx 1 00pa3yomuxcs BEIeCTB; HATNYHE
rpaHunsl  pasgena ¢das; TemnoBod A EKT; H3MEHEHHE CTeNeHEeH OKHCIEHUS aTOMOB;
UCIIONIb30BAaHKE KaTaln3aropa; HampaBicHHE MpoTekaHus). CKOPOCTh XUMHUECKUX PEaKIuil |
dakTopel, Biusronme Ha Hee. OOpPaTUMOCTh XMMHYECKUX PEAKIUH W CHOCOOBI CMEIICHHUS
XUMHUYECKOTO PABHOBECHSI.

[Ipoctele M cnoxxkHble BemiecTBa. MeTamibl U HeMeTauibl. ['eHeTHdeckue psiabl MeTallia,
HEMeTalla W TmepexogHoro wmetauia. OKCUIBIM  TUAPOKCHIBI (OCHOBaHUS, KHCIOTHI,
amdoTepHbIe TUAPOKCHIBI), coliu. VX cocTaB, Kimaccupukaius u o0Ime XUMHIECKHUE CBOMCTBA B
CBETE TEOPUU HIIEKTPOIUTHUECKON AUCCOIHAIIIH.

JIMYHOCTHBIE Pe3yJbTAThl 00yUeHUs

Yyamuics D0KeH:



3HAMb U NOHUMAMB. OCHOBHBIC HCTOPUYECKHE COOBITHS, CBSI3aHHBIE C PA3BUTUEM XHMUH U
o0IecTBa; JTOCTIKEHHST B OOJIACTH XMMHUHU M KyJIbTYpHbIE Tpaauuuu (B YacTHOCTH, HAay4YHBIC
TpaaULMN) CBOEH CTpaHbl; 00IIEMUPOBBIE JOCTUKEHHSI B 001aCTH XUMHUH; OCHOBHBIE IIPUHIIUIIBI

W TIpaBUJIa OTHOIICHUS K MPUPOJIE; OCHOBHI 3710pOBOr0 00pasa *KHU3HH U 30pOBbEcOEperaromumx
TEXHOJIOTUH; MMPaBUJIA TIOBEACHUS B UYPE3BbIUAMHBIX CUTYAIUSX, CBSI3aHHBIX C BO3/IEHCTBUEM
Pa3IHMYHBIX

BEIIIECTB; OCHOBHBIC MIPaBa U 00SI3aHHOCTH T'PAKTaHUHA (B TOM YHCIIE YYaIIEerocs), CBS3aHHBIC C
JUYHOCTHBIM, MPO(PECCUOHAIBHBIM U KU3HEHHBIM CaMOOIIPEIeTICHIEM; COLIMATIBHYIO
3HAYUMOCTB U CO/IEp’KaHNe MPOQEeCcCril, CBSI3aHHBIX C XUMHUECH; UCHBbIMbIBANb . TYBCTBO
TOPJIOCTH 32 POCCUHMCKYIO XUMHUECKYIO HAYKy U YBaXKEHUE K UCTOPUH

ee Pa3sBUTHS; YBOKEHHUE U MPUHATHE TOCTIXKEHUI XUMHH B MHUPE; JIF0OOBb K IPUPOJIC; YBAKCHHE
K OKpYXaIOUIMM (y4alumesl, yIUTeIsIM, POTUTEISIM U JIP.) — YMETh CIIYIIATh U CIBIIIATh
napTHepa, IpU3HaBaTh MPaBO KaX/10r0 Ha COOCTBEHHOE MHEHHE, IPUHUMATh PELIEHHUS C YIETOM
MO3ULUI BCEX YYACTHUKOB; YYBCTBO ITPEKPACHOIO U ICTETUYECKUX YYBCTB HA OCHOBE
3HaKOMCTBAa C MMUPOM BEILECTB U UX IIPEBPALICHUN; CAMOYBaXEHUE U SMOLIMOHATIBHO-
HOJIOKHUTEIbHOE OTHOILIEHHE K ce0e; npu3nagams: 1IEHHOCTH 3/10pPOBbs (CBOETO U APYIHX
JI0/IeH); HeOOXOIMMOCTh CAMOBBIPAKEHHS, CAMOpPEATH3aI[IH, COLUAIBHOTO IPU3HAHUS,



0CO3Hasamsp. TOTOBHOCTDH (I/IJ'II/I HeFOTOBHOCTB) K CaMOCTOATCJIbHBIM IMOCTYIIKaAM U ﬂeﬁCTBHHM,
OTBCTCTBCHHOCTD 3a UX PC3YJIbTAaThbl; TOTOBHOCTDH (I/IJII/I HGFOTOBHOCTB) OTKPBITO BbIpAXAaThb U

OTCTauBaTh CBOIO MNO3UIUIO U KPUTHYHO OTHOCHUTHCA K CBOUM IIOCTYIIKAM,

nPOAGAAMD. DKOJOTHUYECKOE CO3HAHHWE; NOOPOKENaTeNbHOCTh, JOBEPUE W BHUMATEIHLHOCTH K
JIOJIM, TOTOBHOCTh K COTPYIHHYECTBY M JpykOe, OKa3aHHWI0 TOMOIIM TeM, KTO B HEH
HYXKJaeTcs, OOOOIICHHBINH, YCTOMYMBBIA ¥ W30MpATENbHBIA [MO3HABATEINbHBIM HHTEPEC,
WHUIIMATUBY | JII0O03HATEIILHOCTh B U3yYE€HUH MUpPA BEIICCTB M PEAKIUI; 1IeTIeyCTPEMICHHOCTD

M  HACTOWYUBOCTH B JOCTHXKCHUH LI€JIEH, TOTOBHOCTH K MPEOI0JICHUIO TPYAHOCTEH;
yOeXKIEHHOCTh B BO3MOXKHOCTH MO3HAHUS PUPOBI, HEOOXOJUMOCTH Pa3yMHOTO
WCIOJIb30BAHUS JOCTHKCHUN HAYKU U TEXHOJOTUM JIJIsl pa3BUTHA O0ILECTBA; yMEnb:
YCTaHABIMBATh CBSI3b MEXK/Y LIETBI0 U3YUYCHUSI XUMHUH U TEM, JIJISl YeTO OHA OCYIIECTBIISETCS
(MOTUBaMHU); BBITIOJIHATH KOPPUTHPYIOIIYIO CAMOOIICHKY, 3aKII0YAIONIYIOCs B KOHTPOJIE 3a
MPOIECCOM M3YYECHUS XUMHUH U BHECEHUU HEOOXOAMMBIX KOPPEKTHUBOB, COOTBETCTBYIOLIUX
JTanaM U crnocodaM M3ydeHHs Kypca XUMUU; BBIIOIHITH PETPOCIIEKTUBHYIO CAMOOIIEHKY,
3aKJIIOYAIOLIYIOCS B OLIEHKE MpoIiecca U pe3yibTaTa U3y4eHUs Kypca XUMUU OCHOBHOMW IIKOJIBL,
MO/IBEICHUHM UTOTOB HAa OCHOBE COOTHECEHHUSI 1IeJIeH U PE3Y/IbTaTOB; CTPOUTH )KM3HEHHBIE U
npogeccuoHaIbHBIC TUIAHBI C YU€TOM KOHKPETHBIX COLUAIbHO-UCTOPUUYECKUX, TOTUTHIECKUX H
SKOHOMUYECKHUX YCIOBUI; 0CO3HABATh COOCTBEHHBIE [IEHHOCTU

N COOTBETCTBHUE UX

[IPUHUMAEMBbIM B KU3HU PEILICHUSM; BECTH AMAJIOr HAa OCHOBE PABHOIPABHBIX OTHOIICHUU U
B3aUMHOI'O YB@)KCHHUs; BBIICIATh HPABCTBCHHBIM aCIEKT ITOBEACHUS U COOTHOCUTH ITOCTYIKH
(cBOoM W npyrux Jtojel) U COOBITHS C MPUHITHIMU 3THYSCKUMH HOPMaMHM; B IMpeieiax CBOUX
BO3MOKHOCTEH IPOTHBOJCHCTBOBATH JIEWCTBHAM W BIWSAHUAM, IPEACTABIIOIIMM yrpo3y
KH3HH, 30POBBIO M 0€30MaCHOCTH JIMYHOCTH U OOIIECTBA.

IInanupyembie pe3yabTaThl 00y4eHHUS:

BbInyCKHMK HAYYUTCS:

® OIMCHIBATh CBOMCTBA TBép}II)IX, KHUIKHUX, F33006p33HI)IX BCIICCTB, BBIACIIAA UX
CYILIECTBCHHBIC IPHU3HAKHU,

¢ XapaKTE€PU30BaTh BEHIECTBA 110 COCTaBy, CTPOCHHIO U CBOﬁCTBaM, yCTaHaBJIMBATb
MNPUYIUHHO-CIICACTBCHHBIC CBA3U MCKAY JAHHBIMU XaPAKTCPUCTHKAMHA BCUICCTBA,

® paCKpEIBATh CMBICI OCHOBHBIX XUMHWYCCKUX MMOHATHH «aToOM», «MOJICKYJIa), «XUMHYECKUU
QJIEMEHT», «IIPOCTOC BCHICCTBOY», «CIIOKHOC BEHICCTBO», «BAJICHTHOCTL», HUCIIOJIb3YySA 3HAKOBYIO
CUCTEMY XHUMMUH,

* 1300pakaTh COCTAaB MPOCTEHIINX BEIIECTB C IOMOIIBI0 XUMUYECKUX (POPMYI U CYLTHOCTb
XUMUYECKUX PEAKLUH C IIOMOLIBI0 XUMUYECKUX YPAaBHEHUM;

® BBIYHCIISATh OTHOCUTENIBHYIO MOJICKYJSIPHYI0O U MOJIIPHYIO MAacChl BELIECTB, a TaKXKeE
MAacCOBYI0 JOJI0 XUMHUYECKOTO DJIEMEHTAa B COCIMHEHMAX [UI OLEHKM HX IPAKTUYECKOU
3HAYUMOCTH,



® CPaBHUBATh 10 COCTABY OKCHJIbI, OCHOBAHMUSI, KUCIIOTHI, COJIU;
e kJaccu(UIMPOBATh OKCUBI U OCHOBAHUS MO CBOIMCTBaM, KMCIOTHI M COJIM 110 COCTaBY;
® [I0JIb30BaThCS J1a0OPATOPHBIM 000PYAOBaHUEM U XUMHUYECKOM MOCY/I0;

* IPOBOJIUTh HECJIOKHBIC XMMHUYECKUE OIBITHI U HAONIOJCHHS 32 W3MEHEHUSMHU CBOWCTB
BEIIECTB B MpPOLECCe HX IpeBpalleHHi; coOI0naTh MpaBHia TEXHUKH OE€30MacHOCTH IpU
MPOBEJICHUH HAOIIIOICHUH 1 OTIBITOB,;

®pa3nuyarh AKCHEPUMEHTAJIbHO KHUCJIOTBI M INEJIOYHM, IOJIb3YACh HHAUKATOPAMU,;
OCO3HaBaTh HEOOXOIUMOCTH COOMIOAEHUS Mep O€30MacHOCTH IpU OOpaIleHUH C KHCIOTaMHU U
IEJ0YaAMHU.

® pacKpbIBaTh CMbICI Niepuoandeckoro 3akona /1. 1. Menneneesa;

® ONMCHIBATh U XapaKTEPU30BaTh TAOIUUHYIO (POPMY NEPUOANYECKON CUCTEMbI XUMUYECKUX
3JICMEHTOB;



® XapaKTepPH30BaTh COCTAaB AaTOMHBIX SIIEp M paCIpe/eiCHUE 4YHcia JJIEKTPOHOB TIO
OJICKTPOHHBIM CJIOSIM AaTOMOB XHWMHUYCCKHUX JOJICMCHTOB MaJlbIX IMIECPHUOOOB HepHOI[H‘IeCKOfI
CHCTEMBI, a TAK)KE KaJIHsl U KaJIbIIUS;

® Pa3IM4aTh BUJbI XMMUUECKOU CBS3U: HOHHYIO, KOBAJICHTHYIO IOJIIPHYI0, KOBAJICHTHYIO
HEMNOJIAPHYIO U METANINYECKYIO;

* 1300paKaTh AIEKTPOHHO-MOHHBIC (POPMYITBI BElIeCcTB, 00pa30BaHHBIX XUMUYCCKUMHU
CBSI3MU PA3HOIO BUJA;

® BEISIBJIATEH 3aBUCUMOCTEL CBOMCTB BCHICCTB OT CTPOCHUS UX KPHUCTATINIMUCCKUX peI_HéTOK:
HOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, MCTAJNIMYCCKUX

¢ XapaKTCprU30BaTh XUMUUYCCKUC DJICMCHTBI U UX COCIUMHCHUA Ha OCHOBC IMOJIOXKCHUSA
9JICMCHTOB B HepHOHquCKOﬁ CHCTEME U OCOOCHHOCTEH CTPOCHUA UX aTOMOB;,

® XapaKTepHU30BaTh HAYYHOE M MHUPOBO33PEHUECKOE 3HAUEHHUE MEPUOANYECKOr0 3aKOHa U
MEPUOANYECKON CUCTeMBbl XuMHUYecKkux 3eMmeHToB J[. M. MenngeneeBa; ¢ OOBSCHATH CYTh
XUMHUYECKUX MPOILECCOB M UX MPUHIIUIHAIBHOE OTJINYUE OT (PUZNYECKUX;

® Ha3bIBAaTh MPU3HAKHN N YCJIIOBUA ITPOTCKAHNUA XUMHUUYCCKUX pCaKHHﬁ;

® YCTAHABJIMBATh NPUHAJICKHOCTh XUMUYECKOW PEAKIMU K OMPEACICHHOMY THUIY IO
OJTHOMY M3 KJIacCH(HUKAIIMOHHBIX MPU3HAKOB: 1) MO YHCIYy M COCTaBY MCXOJHBIX BEHICCTB U
OPOJIYKTOB peakimu (peakiMd COCIMHEHHs, Pa3IOKCHUs, 3aMCIICHHs W OoOMeHa); 2) 1o
BBIJICIICHUIO WJIU MTOTJIOIICHUIO TeIUIOTHI (PEaKIMK SK30TEPMHUCECKUE M SHIOTCPMHUCCKUE);

3) 10 MU3MEHEHHIO CTETNIeHEH OKUCIIEHUS! XUMUYECKUX IEMEHTOB (peakIi OKUCIUTENbHO-
BOCCTaHOBHTEIbHBIC); 4) M0 00paTUMOCTH Ipoliecca (peakiuu 00paTUMbIe B HEOOpaTUMBbIE);

® COCTaBJIAAITb YpPaBHCHUSA BHGKTpOHHTquCKOﬁ Jucconuanm KHUCIOT, menoqeﬁ, colieil;
IOJIHBIC U COKpaH_IéHHBIe HOHHBIC YpaBHCHHA peaKI_II/Iﬁ O6M€Ha; YpaBHCHUA OKHUCIUTCIIBHO-
BOCCTAHOBUTCIIbHBIX peaKI.[PIfI;

® IPOrHO3UPOBATH NMPOJAYKTHl XUMHUYECKUX PeaKLnil Mo popMysiaM/Ha3BaHUSAM UCXOHbBIX
BELIECTB; ONPEIENSITh UCXO/IHBIE BELIECTBA 10 (pOpMyIaM/Ha3BaHUSIM MPOIYKTOB PEaKIUy,;

® COCTaBIISAITh YPABHEHUsI PEAKIUi, COOTBETCTBYIOIIUX MOCIEAOBATEIEHOCTH («IICTIOUKE))
MpEeBpaleHUI HEOPTraHUYECKUX BEIECTB Pa3INYHBIX KJIaCCOB;

® BEISIBJISITH B MPOIIECCE IKCIIEPUMEHTA MPU3HAKH, CBHJIETEILCTBYIOIINE O MMPOTEKAHUN
XUMHUYECKOH peaKiny,

* IPUTOTOBJISITH PACTBOPHI C ONPEAEICHHOW MAacCOBOU J0JI€i paCTBOPEHHOTO BEIECTBA;

® OTIPE/ICIISITH XapaKTep CPelbl BOAHBIX PACTBOPOB KUCIIOT U MIEI0YEH 110 U3MEHEHUIO
OKpAaCKu MHIUKATOPOB;

* IPOBOJAUTH KaUECTBEHHBIE PEAKLIUH, [IOATBEPKIAOIINE HAJIMUME B BOAHBIX paCTBOpPax
BEIIECTB OTACIILHBIX HOHOB

¢ ONpCACIAThL NPUHAJJICKHOCTh HCOPTraHNUCCKNUX BCUHICCTB K OAHOMY U3 U3YUCHHBIX
KJ'IaCCOB/prHHZ METAaJJIbl U HEMECTAJJIbI, OKCHUIbI, OCHOBaHHA, KHCJIOTHhI, COJIN,

® COCTaBJIAThb q)OpMYHBI BCIICCTB 110 UX HAa3BAHUAM,
® OIIPCACIIATH BAJICHTHOCTD U CTEIICHb OKMCJICHUA DJIEMCHTOB B BCIICCTBAX,



® COCTABJIATH @OPMYHLI HCOpFaHI/I‘-IeCKI/IX COCHHHGHHﬁ II0 BAJICHTHOCTSIM U CTCIICHAM
OKHUCJICHHS AJIEMEHTOB, a TaK)Ke 3apsijaM HOHOB, YKa3aHHBIM B TaOJIUIE PACTBOPUMOCTH KUCIIOT,
OCHOBAHUM U COJICH;

® 00BACHATH 3aKOHOMCPHOCTH HU3MCHCHUA (1)I/IBI/I‘ICCKI/IX A XUMHYECKHX CBOMCTB IMPOCTBIX
BCIICCTB (MeTaJ'IJ'IOB n HeMCTaJ'IJ'IOB) N HUX BBICHIMX OKCHIOB, 06pa3OBaHHBIX 9JICMCHTaMU
BTOPOI'O U TPETHETO IEPUOI0B,

® Ha3bIBATh OOIIME XUMUYECKHUE CBOMCTBA, XapaKTEPHBIC JISl TPYIIIT OKCHIOB: KUCIOTHBIX,
OCHOBHBIX;

® Ha3bIBaTbh 06H_II/IC XHUMHUYCCKUEC CBOﬁCTBa, XAPAKTCPHBIC AJId KAXKAO0TO U3 KIIAaCCOB
HEOPTraHNYCCKUX BECIICCTB: KHUCJIOT, OCHOBaHHﬁ, COHCI;'I;

* IPUBOJIUTH NIPUMEPHI PEAKLIUN, TOATBEPKIAIOINX XUMUYECKHUE CBOMCTBA
HEOPraHUYECKUX BEILECTB: OKCUAOB, KUCIOT, OCHOBAaHHUM U COJIEH;



® OIIPCACIIATh BCIICCTBO-OKHUCIIMTEIb U BEIIECCTBO-BOCCTAHOBUTCIIb B OKHUCIIUTCIIBHO-
BOCCTAaHOBUTCIIbHBIX PCAKIUAX

® COCTaBJIATh OKHUCIIUTEIILHO-BOCCTAHOBUTEIbHBIN OagaHc (IS M3YYEHHBIX PEAKI[Hii) 10
MPEIOKEHHBIM CXEMaM PEaKLUid;

® IPOBOAUTH na6opaTopHLIe OIIBITHI, IOATBEPKAAOIMUEC XUMHUYCCKUC CBOMCTBA OCHOBHBIX
KJIaCCOB HCOPraHM4YCCKUX BCUICCTB;

Bbmycmmk ROJIyYUm 603MOMHCHOCHb HAYUUMbCA .

® 2PAMOMHO 0OPAWAMBCS C BEUECMBAMU 8 NOBCEOHEBHOU HCUSHU,
® 0CO3HABAMb HEOOXOOUMOCMb COONIOOEHUS NPABUIL IKOLOUYECKU De30NACHO20 NOBEOEHUs.
B OKpyarcaroufeti npupooHoll cpeoe;

® NOHUMAMb CMbIC]L U HEOOXOOUMOCTb COON0OEHUS NPeONUCAHULL, NPedacaeMblX 8
UHCIMPYKYUSIX NO UCNOTb308AHUIO JEKAPCME, CPEOCmE ObIMOGOU XUMUU U Op.;

® 1UCNOIb306ANb npuo6peméHHble KJllouesvle - KomnemeHmuHocmu npu 6blNOJIHEHUU
UCcne008amenbCKux npoOeKmo8 no usy4eHuro C@OﬁCﬂ’lG, cnocobos nojy4eHus u pacnosnasanus
eeuecnme,

* pazeueamMb KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCNONb3Ysl CPeOCm8ad YCMHOU U
NUCLMEHHOU KOMMYHUKAYUU Npu pabome ¢ MeKCmamu YYeOHUKa U OONOJTHUMETbHOU
JUMepamypotl, cnpagouyHbIMU MadIUYAMU, NPOAEIAMb 20MOBHOCIb K YEANCEHUN) UHOU MOYKU
3peHusi npu 06CYHCOeHUU Pe3yIbmamos 8blNOIHEeHHOU pabomol,

® 00bEKMUBHO OYeHU8AmMb UHGOPpMAYUI0 O Gewjecmeax U XUMUYEeCKUX npoyeccax,
KPUMu4ecky OMHOCUMbCA K NCeBOOHAYYHOU UHGopmayuu, HeooOpOCco8eCmHOU peKiame,
Kacaowjetcs UCNOIb306aHUAL PA3TUYHBIX 6EUYECmE.

® 0CO3HABANMb 3HAYEHUE meopemuiecKkux 3HAHUU 015 npakmuqecmﬁ oessmebHOCmu
yenoeexka,

® onucoledms U3y4ernnvie 00veKmbl KaK cucmembsl, NPUMEHAA 102UKY CUCIMEMHO20 ananusa,

® NPUMEHANTb 3HAHUSL O 3AKOHOMEPHOCNIAX nepuoduuecxoﬁ cucmemnsl XuMuvecKkux
271eMeHmMO8 015 00bACHEeHUS U npedeudeﬂuﬂ ceolicmas KOHKpEemHblX seujecme,

* Pa3eUAMb UHDOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCmEOM YVenyOieHus: 3HaHu 00
ucmopuu cmaHo8iIeHUs XUMUYeCKol HaAYKU, eé OCHOBHbIX NOHAMUL, NepUoOULecKo20 3aKOHA KaK
00HO20 U3 BANCHEUWUX 3AKOHO8 NPUPOObL, A MAKICE O COBPEMEHHBIX O0CMUNCCHUAX HAYKU U
MEeXHUKU.

® COCMAgnAmb MONEKYIAPHbIE U NOTIHbIE UOHHbIE YPABHEHUs NO COKPAUEeHHBIM UOHHBIM
VPAaBHeHUsIM,

* IPUBOOUMb NPUMEPDI PEAKYULL, NOOMBEPIHCOAIOUUX CYUECMBOBAHUE 83AUMOCEAZU MENHCOY
OCHOBHBIMU KACCAMU HEOP2AHUYECKUX Belecms;

® IPOCHO3UPOBAMb PE3VIbIMAMbl 8030CUCMBUSL PA3TUUHBIX (DAKMOPO8 HA USMEHeHUe
CKOPOCMU XUMUYECKOU peaKyuu;



® IPOCHO3UPOBAMb PE3VTbMAambl 8030€UCMBUSL PA3IUYHBIX DAKMOPO8 HA cMelueHUe
XUMUYECKO20 PABHOBECUSL.

® NPOCHO3UPOBANTL XUMUYECKUe ceolicmsa seuecme Ha OCHOBe UX cocmasa u CMpoOeruUs,

® NPOCHO3UPOBANTL cnocobHocmb eewecmea npoAeiimo oKucJjumeilbHbvle uiau
B80CCIMAHOBUMENIbHbIE CEOLCMEA C y'{émOM cmenenel OKUCAeHUS 2/1€eMEHMOE, 6)600}11/[41/{)6 6 eco
cocmas,

® GbIAGISAMb CYUECNBOBANHUE 2EHEMUYECKOU 83AUMOCEA3U MEHCOY 8eUjeCmEamu 8 psoy:
npocmoe 8ewecmeo — OKCUO — 2UOPOKCUO — COJlb;,

® OP2aHU3086bl6AMD, npoeodumb YueHuueckKkue npoeKkmaol no UCCTIE00B8AHUIO CEOUCTE
eewecmes, UMernux 64l CHoe npaKkmuiecKkoe 3Havyenue.



KaﬂennapHO-TeMaanecxoe IJIAHUPOBAHUEC

Xumus 8 Kiacce

OHEPreTUYCCKOM YPOBHC AaTOMOB XHMHYCCKHUX
9JICMCHTOB.

No Cpoku Hara
YpOKa TEMAYPOKA TIPOBCICHUST | ITPOBCACHI
BBenenue (5 gacos)

1/1 [Ipenmer xumuu. Bemectaa.

2/2 [IpeBpamienuss BemiecTB. Ponb XumMuM B KH3HU
4eJloBeKa.

3/3 [TpakTuueckue padotsl Nel «[Ipuemsbl obparienus c
1a60paTOPHBIM 000pyIOBaHUEM u Ne2
«HaOroieHnst 3a M3MEHEHHUSIMH, MTPOHUCXOISITIMHE
C TOpSILLEH CBEYOI»

A [Teproamueckas cucTeMa X UMAYECKUX
snemenToB JI.M.MenaeneeBa. 3HaKu
XUMHUYECKUX DJIEMEHTOB.
3) Xumunyeckue Gpopmyibl. OTHOCHUTENbHAS
aTOMHas U MOJIEKYIIIpHasi Macca.
ATOMBI XUMHYECKHUX 3J1eMeHTOB (10 yacon)

1/6 OcHOBHBIE CBEICHHS O CTpoeHUH aToMOB. CocTaB
aATOMHBIX sIJIEP.

2[7 [lepuoanyeckas cuicTeMa XMMUYECKUX
AJIEMEHTOB M CTPOCHUE aTOMOB

3/8 CrtpoeHue 3JIEKTPOHHBIX 000JI0UECK.

4/9 N3meHnenne ducna SIEKTPOHOB HAa BHEIIHEM




5/10

HMonnas xuMudecKas CBA3b.

6/11 KoBasienTHas HenosspHas CBs3b.

7/12 KoBasieHTHas mossipHast CBSI3b.

8/13 Mertamndeckast XMMUYeCKasi CBS3b.

9/14 O000menne W cUcTEMaTU3alysa 3HAHUH O
CTPOCHHH aTOMOB XMMHUYECKUX DJIEMEHTOB,
XHUMUYECKOH CBSI3U.

10/15 KonrtposbHas pabora 1mo TeMe «ATOMBI
XUMHUYECKHUX JIEMEHTOB.

IIpocThie BenecTBa (7 4acoB)

1/16 [IpocThie BemecTBa - METaJLIb.

2117 [IpocThie BemecTBa- HeMeTauIbl. AJUTOTPOITHS.

3/18 KonnuecTBo BemecTsa.

4/19 MonsipHast Macca BEIIeCTBa.

5/20 | MomnsipHbIit 00beM ra3000pa3HbIX BELIECTB.

6/21 Pemenue 3anau

7122 O6o06mmenue 3Hanuii mo Teme «IIpocTeie BemecTBa»

CoenquHeHNs XMMUYECKHUX 3J1IeMeHTOB (16 4acoB)

1/23 | CreneHb OKUCIICHHSI.

2/24 | BuHapHBIC COSTUHEHHS METAIIIOB M HEMETAJLIOB

3/25 OKCHIBI.

4/26 OcHoBaHus.

527 Kucnotsr.

6/28 | Conu - KaKk MPOM3BOAHBIC KUCIOT U OCHOBAHHI.

7129 Conu - Kak MPOU3BOJAHBIE KUCJIOT U OCHOBAHUIA.

8/30 | Cemunap mo teme «Kiacchl HEOPraHMYECKHX BEIIECTB




9/31

10/32

11/33

12/34

13/35

14/36

15/37

16/38

1/39

2/40

3/41

4/42

5/43

6/44

Kpucraminueckue pemeTku.

YucTele BellecTBa U cMecH. Pa3nesenue cMecei.
[IpakTrueckas paboTsl Ne3 «AHaIU3 MTOYBBI U BOJIBI. »
Pacyer MaccoBoil 1 00bEMHOI 10JIEH KOMIIOHEHTOB

CMECH BEIIECTB.

Bolunciienne MaccoBOM J10JIM BEILIECTBA B pacTBOPE
10 U3BECTHON Macce PaCTBOPEHHOIO BEIIECTBA U
PacTBOPUTEIIA.

Pemenue 3anauy.

[Ipaktudeckas padotsr Ned «lIpuroroBnenue pactsopa
caxapa U OomnpeJe’IeHue MaCCOBOM JI0JIH €ro B
pacTBope»

Kontponbnas pabota no teme «CoeanHeHUs
XUMHUYECKUX DJIEMEHTOBY

N3menenus, npoucxoasuue ¢ BemecTBoM (11 gyacos)

duznyeckue SIBICHUS B XUMHH.

XUMHUYECKHE peaKINu. 3aKOH COXPaHEHUS MacChl
BEIIECTB.

Briuucnenue no XuMU4eCKUM YpaBHEHHUSM MACChI 11O
M3BECTHOI Macce OJJHOTO U3 BCTYMUBILIUX B PEAKIIUIO
BEIECTB.

Brrumncienne Macchl MPOIyKTa peakiium, eCiu
M3BECTHA Macca UCXOTHOTO BEIIECTBA, COJEPIKAIIETO
MIPUMECH.

XUMUYECKHE YPABHEHUS PEAKIU pa3I0KEHUSI.

Peaknuu coenmuenuns.




7145 Peakuuu 3amenieHus.

8/46 Peaxuun oOMeHa.

9/47 O06o01IeHre U cucTeMaTU3allvs 3HaHUN TI0 TeMe:
«3MeHeHHsI, IPOUCXOISIIUE C BEIISCTBOM

10/48 | IIpaktuueckast paboThl N5 «[IpH3HAKH XUMHUYECKUX
peakuui.»

11/49 | KontposabHas pabota 1o Teme «V3MeHeHus,

MMPpOUCXOAAIHE C BEHICCTBOM»

PactBopenne. PacTtBopnl. CBoiicTBa pacTBOpOB

3J1eKTPOoanToB (19 yacos)

1/50 | PactBopeHue. PacTBOPUMOCTH BELIECTB B BOJIE.
2/51 | DAEKTPOIUTHYECKAS TUCCOLIUALIHS.

3/52 | OcHoBHbIe mooxeHusT TDO/I.

4/53 | oHHBIC ypaBHEHHUS pPEaKIH.

5/54 | NoHHBIC ypaBHEHUS PEaKIIUH.

6/55 | [paktrueckas paboTsl Ne6 «Y crnoBus

MMPOTCKAHUA XUMHUYICCKUX peaKI_II/II\/’I MCKAY
pacTBOpaMU 3JICKTPOJIMTOB 10 KOHIIA»

7/56 Kucnots! B cBere TO/I, ux kinaccudukanus u cBOHCTBa.
8/57  OcuoBanus B cBete TD/I, ux cBoiicTBa.

9/58  Oxcuapl, kaccuUKaUsI ¥ CBOMCTBA.

10/59 Comnu B cBete TD]I, ux CBOMCTBA.

11/60 Tenernueckas CBA3b MEKIY KiacCaMu

HCOPraHNYCCKUX BCIICCTB.

12/61 TeHernueckas CBs3b MEXKIY KJIaccaMu
HEOPTaHUYECKUX BEIIECTB




13/62

[TpakTuyeckas pabotel Ne7 «CBoiicTBa
KHCJIOT, OCHOBAHUM, OKCHIOB 1 COJICH.»

14/63 | O606mIEHNE U CUCTEMATHA3ALMS 3HAHUI
no Teme «CBOICTBa paCTBOPOB
AIIEKTPOJIUTOBY
15/64 | KoutposbHas pabota mo teme «CBoiicTBa
PacTBOPOB IECKTPOIUTOBY
16/65 | OKHCIUTETHLHO-BOCCTAHOBUTEIbHBIC
peakiuu. MeToJ1 3JIeKTpOHHOTO OallaHca
17/66 | YpaBHEHHUS] OKHUCIUTEIBHO-
BOCCTAHOBUTEIILHBIX PEAKITHIA.
18/67 | CaoiicTBa u3y4aeMbix KiaaccoB B cBete OBP.
19/68 | CsoiicTBa u3y4aembix kiaaccoB B cBete OBP.
KaJIeHI(apHO'TeMaTI/I‘IeCKOC INIAHUPOBAHHUE
Xumus 9 kiaace
Nori/m Tewmbl

Cpoxku

Jata

IMoBTOpeHue BonpocoB Kypca 8 kiacca (2 yvaca).
1/1 Tlepuoanyeckuii 3aKOH U TIEPHOTUYECKAst CHCTEMA

XuMHYeCcKHuX 3eMeHToB J[.M.MeHeneeBa

2/2 AmboTepHbIE OKCUIBI H THIPOKCHIBI

1/3

2/4 XuMu4eckoe paBHOBECHE U CTIOCOOBI €T0 CMEIICHHS
3/5 Xummnueckoe paBHOBECHUE H CITIOCOOBI €ro CMEIICHUS

Tema 1. CKoOpoCTh XMMHUYECKHX PEeAKIMA.
Xumnueckoe paBHoBecue (3 Jaca).

CKOpOCTL XUMHYCCKHX peaKLII/Iﬁ

Tema 2. Merauibi (17 gacos).




1/6

[Tonoxxenue meramnos B [1C J[.1.Menneneena u
CTPOEHHUE UX aTOMOB.

2/7  CpoiicTBa METAJLIOB.
3/8  Meramsl B ipupoe. OO61ire CrocoObl UX MOIyYSHHUS.
4/9  OOume NOHATHS O KOPPO3uu MeTaiioB. CIuTaBbl.
5/10 PemicHue 3a1a4 Ha BRIYUCICHHE BBIX0/1A MPOIYKTA
6/11 peakiuu OT TEOPETUUECKH BO3MOXKHOTO
7/12  OOmias XapaKTepUCTHKA JIEMEHTOB TJIABHOM 11/Tp
Irpynnst [1C JI.1.Mennaeneesa.
8/13 CoenuHeHUs MIEIIOYHBIX METAIIIOB.
9/14  OOrmas XxapakTepUCTHKA HIIEMEHTOB TJIaBHOM I1/Tp
2rpynnsl [1C JI. . Menzaeneesa.
10/15 Coennnenus MENOYHO-3eMETbHBIX METAILIOB.
11/16 AnroMuHHH, ero PU3NYECKUE U XUMHUYECKHE CBOICTBA.
12/17 | CoenuHEeHHUS aTIOMUHMS.
13/18 | INpaktuueckas padora Nel. OcyIiecTBIEHHE EMOYCK
MIpEeBpAIICHHUS.
14/19 | XKeneso, ero ¢pusuIecKue 1 XUMHYECKUE CBOICTBA.
15/20 | CoenuHenus xesnes3a
16/21 | O6006meHne o TeMe «MeTauIbi»
17/22 | KonrponpHas paboTa 1o Teme «MeTauibi»y
Tema 3. HemeTtasuinl (25 yaca).
1/23 | O6mast xapakTeprCTHKA HEMETAJIIOB.
2/24 | Bomopon
3/25 | Pemienue 3am1a4 Ha ONpe/IeIeHHE MacChl IIPOIYKTa




4126

5127

6/28

7129

8/30

9/31

10/32

11/33

12/34

13/35

14/36

15/37

16/38

17/39

18/40

19/41

20/42

21/43

22/44

23/45

24146

25147

peaxIyu, eciau OJHO U3 Pearupyrolux BElIeCTB JaHO B
n30bITKE

OO1mras XxapaKTeprCcTUKA raIOTeHOB.

CoenuHeHus TajJoreHoB.

[IpakTrueckas padota No2.CBOMCTBa COJISTHON KUCIOTHI.
Kucnopon

Cepa, e¢ ¢pusznyecKkue 1 XUMUIECKUE CBOKCTBA.

Oxcupl cepot (1V) u (V).

CepHasi KMCJIOTa U €€ COJIH.

A3OT U ero CBOMCTBA.

AMMMAK U €r0 CBOMCTBA.

Conmn ammoHwUs.

A30OTHas KUCIIOTa U €€ COJIU.

docdop.

Coenunenus pocdopa.

VYrnepon.

Oxcunpt yriepoaa (1) u (1V).

KapOoHnarsl.

Kpemnuii.

O06o0mmenue no teme «Hemeranab»

Kontponbnas pabora no teme «Hemetammbiy»
[MpakTudeckas padora Ne3. Pemenue
AKCIIEPUMEHTATBHBIX 3a/1a4 Ha PacTiO3HABAHME KATHOHOB
Y aHWOHOB.

[Ipaktuyeckas padora Ne4. DkcriepuMeHTaIbHbIC 3a/1a4H

I10 PACTIO3HABAHWIO U MMOJIYYCHHUIO BCUICCTB.




Tema 4. Oprannueckue Bemecrsa (14 gacos)

1/48 | IIpeamer opranudeckoit xumuu. CTpOEHHE aTOMa.

2/49 | Pemenue 3aqau Ha onpeeneHue GopMyIibl BEIIECTBA

3/50 | Pemenue 3amau Ha onpeaeneHne GopMyiibl BEMIECTBA

4/51 | Ankanel. XMMUYeCKHEe CBOMCTBA U IPUMCHEHHE aJIKaHOB.

5/52 | Ankenbl. XUMUYECKUE CBOMCTBA ATHJICHA.

6/53 | CoupTsl.

7/54 | Anbneruasl. KapOOHOBBIC KUCIIOTHI.

8/55 | Cnoxubie 3¢upsl. JKupsi.

9/56 | AMHHOKHCIOTHL benku.

10/57 | Yruesonpl.

11/58 | ITonumepsl.

12/59 | O6obienue Ho reMe «OpraHuyecKue BEIIECTBay

13/60 | INpaktuueckas padora Ne5. KauecTBeHHbIE peakiy Ha
OpPraHWYEeCKHUE BEIIEeCTBA.

14/61 KonrposbHas pabora o teme «OpraHndecKue
BEIIICCTBA

Tema 5. O60011eHHe 3HAHNUI 10 XUMHH 32 KypC
OCHOBHOI1 mK0.JbI (7 4acoB).

1/62 113 u I1C xumuueckux snementos J|.M.Menaeneesa B
CBETE YUCHHUS O CTPOCHUU aToMa.

2/63 CtpoeHue BemecTBa.

3/64 XuMuYeCKHE PEaKIHH.

4/65 Kiaccel XMMHUECKHX coequHeHuii B ceete TO/I.

5/66 Kmaccel XuMHYECKHX coeauHeHuH B cBeTe TO/I.

6/67 Pemenue 3amau

7/68 Pemenue 3anay.




YueOHO-MeTOAUYECKOE O0ecnevyeHne y4e0HOro nmpouecca

1.YueOHo-TeopeTnyecKre MATePHAJIbI:

1 .IlpumepHas mporpaMma 1O y4eOHBIM npenMeraM. Xumus. 8-9  Ki1acchl: IPOEKT.- 2-¢ U3.,
nopab. M.: IIpocsemenue, 2011. (CtangapThl BTOPOTO MOKOJICHUS).

2.ABTOpCKas nporpamma  O.C.I'abpuensina,  coorBercTByoIas  DexepaibHOMY

FocynapcTBeHHOMY 00pa3oBaTeIbHOMY CTaHIAPTY OCHOBHOTO  o0miero oOpa3oBaHUs U

JomnyileHHass MuHuctepcTBoM oOpa3oBanus u Hayku Poccuiickoit ®enepanuu (IIporpamma
Kypca xumun i 8-9 kiaccoB obieodpasoBatenbHbix yupexaenuii / O.C.I'abpuenss. — M.

Hpoda, 2012r.).

3. Xwumus. 8 knace: yue6. s obuieodpaszosar.yupesxaenuii / O.C.I'abpuensn. -13-e u3.,
crepeotuir.- M.: Jlpoda,

4. Xumus. 9 knacc: yue6. [y obmieodpaszosar.yupesxaenuii / O.C.I'abpuensn. -13-¢ u3.,
crepeotuiL.- M.: Jlpoda,

2.MeToanyeckue u IMIaAKTHYECKHE MATePUAJbI:

1. T'abpuensn O. C., Bocko6oiinukosa H.I1., fmykosa A.B.. HacTonbHas kHura yuuress.
Xumus. 8 ki1.: Meroauueckoe nocodue. — M.: IIpoda, 2010.

2.I'abpuensu O. C., Octpoymos U. I'. HacronpHas kaura yautens. XuMus. 9 KiL.:
Meroanueckoe nocodue. — M.: Ipoda, 2010.

3. Xwumus. 8 ki.: KortposbHbie U TpoBepouHbIe padboThl Kk yueOHuky O. C. ['abpuensina

«Xumus. 8/ O. C. I'abpuensy, I1. H. bepeskun, A. A. YmakoBa u ap. — M.: [Ipoda, 2009 .

4. Xumus. 9 ki.: KontposbHsle 1 npoBepouHbie paboThl k yueoHuky O. C. 'abpuensna
«Xumus.

9/0. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u 1p. — M.: Ipoda, 2009 .
5. KoHTpomnbHBIE U caMOCTOsATENbHBIE padOoTHl IO XUMHHK y4ueOHUKY O. C. ["abpuensna

Xumus. 9 / I1asnosa H.C. — M.: «Ox3ameny, 2012.
6. COopHUK 33134 1 ynpakHeHHH 10 XuMuK K yueOHuky O. C. ['abpuensaa Xumus. 9/
CeepmioBa H.J[. — M.: «Dk3ameny, 2012.

7.I'abpuensn O. C., Octpoymos U. I'. 3yyaem xumuio B 9 ki1.: [IugakTHUecKue MaTepuasbl.

M.: bnuk mroc, 2009 .8.I"'a6puensia O. C., Bockoboiinukosa H. I1. Xumus B Tecrax,
3aavax, YIpaKHEHUSX. 8—9 xi. — M.: Jlpoda, 2009 .



3.I1ocoOust A5l y9ammxcs:

1.I'abpuenan O. C., Hwykosa A. B. Pabouas terpanp. 8 k 1. K yuebnuxy O. C. 'abpuensina
«Xumus.8». — M.: Jlpoda, 2012r.

2.Tabpuenan O. C., Awykosa A. B. Pabouas tetpanp. 9 k 1. K yuebnuxy O. C. 'abpuensina
«Xumus. 9». — M.: Jlpoda, 2012r.

3. Terpanp 1t 1aOOPATOPHBIX OIMBITOB U MPaKTHYEeCKUX padot k yueOHuky O.C.I'abpuensna
«Xumus .8 knacey 'abpuensn O.C., Kynmosa A.B.-M.: [Ipoda, 2012.-

4.Terpanp g 1a00paTOPHBIX OMBITOB U MpaKTHUECKUX padoT k yuebHuky O.C.I'abpuensina
«Xumus .9 knacey 'abpuensn O.C., Kynmosa A.B.-M.: [Ipoda, 2012.-
4.2JIeKTPOHHBIE OCOOHUS 110 MPeAMeTy:

Xumust (8-11kmacc) Bupryanbhas maboparopust (3J€KTPOHHOE yueOHOE U3IaHKE)
Xumus. MyneTumenuitnoe yue6Hoe nocobue HoBoro oopasua. 8 knacc. [uck 1,
2, 3. Xumus st Becex —XX|. Pemenwne 3agad. Camoyunrens OTKpbITask XUMUS
(MOJTHBII MHTEPAKTHBHBIN KYPC XUMHH)

HNuTepHeT pecypcesbi:

http://www.mon.gov.ru MuHicTepcTBO 00pa3oBaHus U HAYKH

http://www.fipi.ru [Topran ®UIU — OenepanbHblii HHCTUTYT MEIATOTUIECKUX
usMmepenuit http://www.ege.edu.ru IMopran EI'D (undopmarmonnoii noauepxku EI'D)
http://www.probaege.edu.ru ITopran Eauneblii s5x3amMeH

http://edu.ru/index.php ®enepaneusbiit mopran «Poccuiickoe oOpa3zoBaHHe»
http://www.infomarker.ru/top8.html RUSTEST.RU - denepanbHbiii ieHTp
tectupoBanus. http://www.pedsovet.org Beepoccuiickuii Matepuer-Ilencoser.
http://ru.wikipedia.org/ - cBo6o1HAS YHIMKIIOIE NS,

http://him.1september.ru/ snexkrporHast Bepcusi ra3ersl «XuMUs»,
noprai (Meroauueckue pa3paObOTKU AJIsl yPOKOB XUMUH, MPE3CHTALINH);

http://www.uroki.net — pa3paboTku ypoKoB, ClieHapuH, KOHCIIEKTBI, TOYPOYHOE
aHupoBanue; hitp://Www.it-n.ru — cetb TBOPYECKUX YUUTEINCH;

http://festival.1september.ru/ - ypoku u npesentaium;
http://infourok.org/ — pa3paboTku ypoKoBs,
MpE3EHTALUH.

http://kontren.narod.ru - uadopMaIioHHO-00pa30BaTEIBHBIN CAUT IS TEX, KTO U3ydaeT
XHUMHIO, KTO €€ MPEMOIaET, I BCEX KTO HHTEPECYETCS XMMHUEH.

http://www.alhimik.ru/ - AJTXUMHK OJMH U3 JIYYIIHX CANTOB PYCCKOSI3BIYHOIO X UMHUYECKOTO
WHTepHETa OPUCHTHUPOBAHHBIM Ha YUUTENS M YICHUKA, TIPEIIOIaBaTe sl U CTY/ICHTA.
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