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PABOYAA ITPOI'PAMMA

Hpexmer XUMUMA 9 knacce, kypc «Heopranmueckas XuMus»
YpoBenb 06a30BbIil OCHOBHOTO 00111€T0 00pa3oBanus, 2022/2023 y4eOHbIN TOT

Yuutenp Yymakona J[1000Bb AJleKCaHIPOBHA
KoanuecTBo yacoB: 68 3a roj; o 2 yaca B Heziento.  Yuebuuk «Xumus 9», ['.E. Pymsutuc, ®@.I'. ®enpaman, Mocksa «lIpocsemienuey», 2019 1., yueOHUK

Ui 00111e00pa30BaTENbHBIX OPTaHU3AIIHIA.

2022 roxa



l. IHosicHuTeIbHASA 3aANMCKA.
IlepeyeHb HOPMATHBHBIX JOKYMEHTOB, HCI0JIb3yeMbIX /IJIS COCTABJIEHUS padoyeil MporpaMmbI:
Pabouas mporpamma y4ebHOTO Kypca o xumun uist 9 kinacca pazpadorana Ha ocHoBe @I'OC BTOpOro mokoaeHwus!, MPUMEPHOU MPOrpaMMbl OCHOBHOTO
o0uiero oopazoBanus Mo xumun, [I[pumepHoil mporpaMMbl OCHOBHOTO 00111ero 00pa3zoBaHus no xumuu 1 [IporpamMmel Kypca Xumuu 11 9 kiaccoB
obmeoOpa3oBaTenbHbIX yupexaenuid, aprop H.H. I'apa. (Xumus. Paboune nporpammel. [Ipenmernas nmuuaus yueOnukos I'.E.Pyn3utuca, ®.I'. ®enpamana §-9
KJIacChl: yueb. mocobue ajs obmeodpasosar. opranusaiuii/ H.H Iapa. - 6-¢ usn.,nepepa6.-M.: IIpocsemienne, 2019. -48¢c. — ISBN 987-5-09-071609-3 ).
Jannas paboyast mporpaMma peanusyeTcs B ydeOHHKax i 00mieo0pa3oBarenbHbix yapexaeauii [.E. Pynsutuca u @.I'. @enpamana «Xumus. 8 Kimace» u
«Xumus. 9 kmace»
Pabouas mporpamma 1mo X¥M#H JIsi OCHOBHOM IIKOJIBI COCTaBIIeHA Ha OCHOBE: DyH/IaMEHTAIBHOTO SiApa COJIepKaHus 00IIero 00pa3oBaHUs U B COOTBETCTBUU
¢ 'ocymapcTBeHHBIM cTaHAaPTOM 0011Ier0 0Opa3zoBanus (nmpuka3 MuHnucTepcTBa 00pa3oBanus u Hayku Poccuiickoit @enepanuu ot 17.12.2010 r. Ne 1897);
denepanbaoro 3akona ot 29 nexadbps 2012 roga, Ne273 (OenepanbHbiii 3akoH «O06 oOpazoBanuu B PDO»);
[TocTanoBnenus I'maBHoro ['ocynapcTBeHHOTO caHuTapHoro Bpaua Poccutickoit @enepamnuu «O6 yrepxkaeanu Canllun 2.4.2821-10 «CanutapHo-
AMHIEMHUOJIOTHYECKHE TPEOOBAaHUS K YCIIOBHIM U OpTaHU3aK 00ydeHHsI B 0011e00pa3oBaTenbHbIX yupexaeHusx» ot 29.12.2010 Nel89;
[Tpukaza Muno6puayku Poccun ot 31.03.2014 Ne 253 «O06 yrBepxkaeHnu (heaepaabHOro nepedns yueOHNKOB, peKOMEHIYEMbIX K UCIIOIb30BAHUIO MIPH
peanr3alii UMEIOIINX TOCyJapCTBEHHYIO aKKPEIUTAIIMI0 00pa30BaTEIbHBIX MPOTrPaMM HavyaJIbHOTO O0IIETr0, OCHOBHOTO OOIIET0, CPEIHETO 00IIero
o0pa3oBaHHI»
Yueouoro miana MBOY Tlonosckas COILl va 2022-2023 yu. rox;
[Tonoxxenus o paboueit nporpamme, pazpadorannoro B MbOYVY Ilonosckas COL,
3a ocHOBY paboueil mporpaMMbl B3siTa IporpaMma Kypca XuMuu s 8-9 kiraccoB 00111e00pa3oBaTeNbHBIX YUPEKICHUH,
ormybnukoBanHas uznarensctBoM «lIpocsemnienue» B 2019 roay (Xumus. Paboune nporpammel. [Ipeamernas nunus yaeouukoB I'.E.Pyn3utuca, @.I'.
®denpamana 8-9 kmaccsl: yued. mocobue s obmeoopaszosat. opranusanuii/ H.H Iapa. - 3-e uza.,nepepad.-M.: I[Ipocsemenue, 2019. -48c. — ISBN 987-5-09-
065302-2).

Obwaa xapakmepucmuka yueoHo20 npeomema

B coneprkanuu JaHHOTO Kypca npedcmasieHvl OCHO8ONOa2aroujue meopemudeckue ce0eHus o XUMuU, 8KaoYaowue usyieHue cocmasa u Cmpoenus
sewecms, 3a6UCUMOCHE UX CBOMCTB OT CTPOCHUS, UCCIIEOBAHNE 3aKOHOMEPHOCTEH XMMHYCCKHUX TPEBPAIICHU U TyTeH YIIPaBJICHUS UMH B TEIIAX
MOJTyY€HUs BEIIECTB, MAaTEPHUAJIOB, SHEPTUH.
Conepxanre yaeOHOTO MpeIMeTa BKIFOUAET CBEJICHUS O HEOPraHMYECKHUX BEIIECTBAX, MX CTPOCHHUH U CBOMCTBAX, a TAK)KE XMMHUYECKHX IPOIeccax,
MPOTEKAIOIINX B OKpyKatoleM mupe. Hanbonee croxubie 2eMeHTsl DyHIaMEHTANBHOTO siipa coAepkKaHus 001Iero oopa3oBaHus M0 XUMHHU, TaKue, Kak
OCHOBBI OPraHMYECKON U MPOMBIIUIEHHON XUMUH, IEPEHECEHBI B IPOrpaMMy CpeHel (10JIHOM) 00111e00pa30oBaTeIbHOM IKOJIBI.
TeopeTnueckyro OCHOBY U3y4eHHUS] HEOPTaHUYECKOM XMMHUH COCTABIIIET aTOMHO-MOJIEKYJIIpHOE yueHue, nepuoanyeckuit 3akon /.. Menneneena ¢
KPaTKAMH CBEJCHHUSIMH O CTPOCHHH aTOMOB, BUaX XMMHUECKOHN CBSI3M, 3aKOHOMEPHOCTSX MPOTEKAHUN XUMHUYECKUX PEaKIui, CBOWCTBAX, MOJIYICHUH,
MPUMEHEHUH METAJIJIOB, HEMETAIIJIOB U UX COSAMHEHUN, 3HAKOMCTBO C BaXHEHIIIMMU OpTraHHYECKUMHU BEIIECTBAMH
B m3ydeHnn kypca 3HaUMTEIbHA POJTb OTBOJAUTCS XUMHYECKOMY SKCIIEPUMEHTY: TIPOBEJICHHUIO TIPAKTHYECKUX B JJaOOPATOPHBIX PabOT M OMMCAHHUIO UX
PE3yNbTATOB; COOJIIOICHUIO HOPM U TIPABHII TIOBE/IEHUSI B XUMUUYECKUX JTa00PaTOPHSIX.
OCHOBHBIE yeiu U3ydeHUs] XUMUN HaTPaBJICHBI:

® HA 0CBOCHUEe BANCHeUWUX 3HAHUI 00 OCHOBHBIX TIOHATHSX M 3aKOHAX XUMHUH, XUMHYECKONH CHMBOJIUKE;

® Ha osnadenue ymMenuamMy HabloJaTh XUMUYECKHE SBICHUS, IPOBOAUTH XUMUUECKUN SKCIIEPUMEHT, IPOU3BOAUTH PACUEThl HA OCHOBE XUMHYECKUX
(dbopMyI1 BelecTB M YpaBHEHUH XMMHUYECKUX PEaKLUi;

® Ha pazsumue NMO3HABAaTCIbHBIX HHTEPECCOB U MHTCIUICKTYaJIbHBIX CIIOCOOHOCTEH B Iponecce NpoOBCACHUA XUMUYCCKOI'0 SKCIIEPUMEHTA,
CaMOCTOATCIIbHOI'O HpHOGpCTeHI/IH 3HAHMUI B COOTBETCTBUHU C BO3HHUKAIOIIUMHU KU3HEHHBIMHU HOTpe6HOCTHMI/I;



® Ha eocnumanue OTHOUICHUSA K XMMUHU KaK K OTHOMY U3 q)yHIIaMeHTaHI:HBIX KOMITOHCHTOB CCTCCTBO3HAHUA U JJICMCHTY O6H.[C‘ICJIOB€‘I€CKOﬁ KYJbTYPBbI;

® Ha npuMeHeHue NONY4YeHHbIX 3HAHUU U YMeHull 1J11 OE30MacCHOTO UCIIOIb30BaHM BEIIECTB U MAaTEpUANIOB B OBITY, CEIbCKOM XO35HCTBE U Ha
IIPOU3BO/ICTBE, PEIICHUS IPAKTUUECKHX 3a/jad B IOBCEITHEBHOM JKHU3HMU, IIPEYNPEKICHUS ABJICHUMN, HAHOCSIIUX BPE]l 3J0POBbIO YEJIOBEKA U
OKpY’Karollee cpeae.
OnHOI U3 BaKHEWIIHNX 32124 OCHOBHOTO OOIIETro 00pa30BaHUs SBJISETCS MOATOTOBKA 00YYAIOIIMXCSl K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY
YKU3HEHHOTO0 U MpodeccnoHanbHOro myTH. O0yuaronuecs J0KHbI HAyYUThCS CAMOCTOSITENIbHO CTABUTD LIETH U OMPEIEIIATh MyTH UX TOCTHKEHUS,
UCTIOJIb30BaTh MPUOOPETEHHBIN B MIKOJIE OMBIT B PeabHOM KU3HH, 32 paMKaMH y4eOHOT0 Mpolecca.
XuMHUA KaK y4eOHBIH MpeIMET BHOCHUT CYILIECTBEHHBIN BKJIa/l B BOCIIUTAHUE U PAa3BUTHE 00YYAIOIIMXCs; OHA IPU3BaHA BOOPYKUTh UX OCHOBAMHU
XUMHUYECKHX 3HAHUN, HEOOXOJUMBIX JJIsl TIOBCEIHEBHOW KHU3HHU, 3I0KUTh (QYHAaMEHT JUI JalbHEHIIIEr0 COBEPIICHCTBOBAHMS ITHX 3HAHUH, a TAKXKe
Croco6CcTBOBaTH OE30MACHOMY MOBEACHUIO B OKpY Kalollel cpezie U OepexxHOMY OTHOILICHUIO K Hel. Pa3BuTue mo3HaBaTeNbHBIX HHTEPECOB B MPOIIECCE
CaMOCTOSITENILHOTO MPUOOPETEHUS] XUMHUECKUX 3HAHUH U MCIIOJIb30BAaHUE PA3TUYHBIX HCTOYHUKOB HH(OPMAIIMH, B TOM YHCIIE KOMITBIOTEPHBIX.
Bocnuranue yoexI€HHOCTH B IIO3UTUBHOMN POJIM XMMHHU B KU3HU COBPEMEHHOTO 00IIeCTBA, HEOOXOAUMOCTH XUMUYECKH TPAMOTHOTO OTHOILIEHHS K CBOEMY
3I0POBBIO U OKPY’KAIOIIEH cpele.

1. MecTo y4eOHOro npeaMeTa B y4eOHOM ILJIaHe
OcobeHHocTH cofiep kaHus Kypca « XUMUs» SBIISIOTCS I1aBHOM MPUYUHOM TOT0, YTO B 0a3UCHOM y4eOHOM (00pa3oBaTeIbHOM) IUIaHE 3TOT MIPEIMET
MOSIBJISIETCS [TOCJIEHUM B PSIZly €CTECTBEHHOHAYUHBIX JUCLMILINH, IOCKOJIBKY JIJISl €0 OCBOEHUS IIKOJIbHUKY JO0JKHBI 00J1a7aTh HE TOJIBKO OINPEIEIIEHHBIM
3aI1acoM MpeABAPUTEIbHBIX €CTECTBEHHO-HAYYHbIX 3HAaHUH, HO ¥ TOCTATOYHO XOPOIIO PA3BUTHIM a0CTPAKTHBIM MBIIUIEHUEM.
B o6pazoBaTenbHOM mporpaMMe 1o XMMHUHU Ha U3yUY€HHE XUMUM B 9 KJlacce OTBOJUTCA 2 Yaca B HeJlemto, 68 yacoB B roj1. Peanu3zanus 1aHHON TPOrpaMMBbl
CIOCOOCTBYET UCHOJIB30BAHUIO Pa3HOOOPa3HbIX (POPM OpraHu3aluu y4eOHOro mpolecca, BHEPEHUIO COBPEMEHHBIX METOJ0B 00yUEHHSI U TIeJarOTHYeCKUX
TEXHOJIOTHH.
1. IInanupyemsble pe3yJbTaThl 0CBOCHHS Y4e0OHOI0 MpeaMeTa.
MHoroo0pa3ue XUMHYECKUX pPeaKIHii.

BrinyckHuK Hayuumcs:

® O0BACHATH CyTh XUMHUUYECKUX MPOLECCOB;

® Ha3bIBATh IPU3HAKU U YCIIOBHSI IPOTEKAHUS XUMUUYECKHX PEaKLUii;

® yCTaHABJIMBATh MPUHAUIEKHOCTh XUMUUYECKON PEAKLIMHU K ONPEEICHHOMY THITY 110 OAHOMY M3 KIaCCU(PHUIIMPOBAHHBIX PU3HAKOB:

1) mo yuciy ¥ cOCTaBy UCXOJHBIX BEILIECTB U MPOJYKTOB peakluy (peakiuy COeIMHEHUs, pa3JIoKEeHUs, 3aMELIeHHs] U 0OMEHa);

2) 1O BBIJICJIEHUIO WJIU MOTJIOLICHUIO TEIIOTHI (PeaKuy SK30TEPMUUYECKHUE U SHAOTEPMUUECKUE);

3) IO U3MEHEHHUIO CTeNeHe OKUCIEHUSI XUMUYECKUX IEMEHTOB (OKUCIUTEIbHO-BOCCTAHOBUTEBLHBIE PEAKIINH);

4) mo oOpaTUMOCTH Tporecca (peakuy oopaTuMble U HEOOpaTUMBbIE);

® Ha3bIBaTh (PAKTOPHI, BIUSAIONIME HA CKOPOCTh XUMUYECKHX pEaKuii;

® Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CMEIIEHUE XUMHUYECKOTO PABHOBECHS;

® COCTaBJISATh YPaBHEHUS 3JIEKTPOIUTHUUECKON TUCCOLMALMU KUCIIOT, [IeJI0oUel, CoJeil; MOJHbIe U COKpAallleHHble HOHHBIE YPaBHEHH S peakinii oOMeHa;
YPaBHEHUSI OKUCIIUTEIBHO - BOCCTAHOBUTEIBHBIX PEAKIINM;

® [IPOTHO3UPOBATH MPOAYKTHI XUMHUECKHX PEaKuid mo (popmysiaM / Ha3BaHHSIM HCXOJIHBIX BELIECTB; ONPECISATh HCXOAHBIC BEIIECTBA 10 (opmynam /
Ha3BaHMSIM MPOJIYKTOB peaKLUu;

® COCTaBJISAITh YPAaBHEHHs] pEaKIUii, COOTBETCTBYIOIIMX I1OCIIEOBATEIbHOCTU («IIETIOYKE») MpPEBpAIleHU HEOPraHMYEeCKHX BEIIECTB pPa3IUYHbIX
KJIACCOB;



® BLISABJIATH B IIPOLIECCE DKCIIEPUMEHTA IIPU3HAKU, CBUIETEIBCTBYIOLIUE O IPOTCKAHUY XUMUYECKON PEAKLINH;

® TOTOBUTH PACTBOPHI C OMPEAEIEHHON MACCOBOM J0JIEW paCTBOPEHHOTO BELIECTBA;

® OIIPENEIIATh XapaKTep Cpelibl BOJHBIX PACTBOPOB KUCIIOT U LIENOYEN 110 U3MEHEHUIO OKPACKU UHAUKATOPOB;

® [IPOBOIUTH KAYECTBEHHBIE PEAKIUH, [IOATBEPKAAIOIINE HAIMYNE B BOJHBIX PACTBOPAX BEILECTB OTACIBHBIX KATUOHOB U AHMOHOB.

BbIIyCKHUK noiyuum 603mM0x#CcHOCHb HAYUUMbCA.

® COCTABJIATH MOJICKYJIIPHBIEC U ITOJIHBIE HOHHBIE YPABHEHUS 110 COKPAILEHHBIM HOHHBIM YPaBHCHUSIM;

® [IPUBOJIUTH IPUMEPBI PEAKIUI, TOATBEPKAAIOIIUX CYIIECTBOBAHUE B3aUMOCBSI3U MEXy OCHOBHBIMHU KJIACCAMM HEOPraHUYECKHUX BEIIECTB;

® [IPOrHO3UPOBATh PE3Y/IbTAThl BO3AECUCTBUS Pa3IMUHBIX (PAKTOPOB Ha CKOPOCTh XUMUUECKOM peaKkInu;

® [IPOTHO3UPOBATh PE3YIIbTATHI BO3ACUCTBHS Pa3IMYHbIX (DAKTOPOB HA CMEIICHUE XUMHUYECKOTO PAaBHOBECHS.

MHuoroo0pa3ue BelecTB.

BeInyCckHUK Hayuumca:

® OTIpEeNIeNATh MPUHAIIC)KHOCTh HEOPTaHMYECKUX BEUIECTB K OAHOMY M3 M3YYEHHBIX KJIACCOB/TPYII: METaUIbl U HEMETaJUIbl, OKCHJIbI, OCHOBAHHMS,
KHCJIOTBI, COJIH;

® COCTaBJIATH ()OPMYIIbI BEIIECTB 10 UX HA3BAHUSM;

® OIIPEIENIATH BAJICHTHOCTh U CTEIIEHb OKMCIICHUS DJIEMEHTOB B BEILIECTBAX;

® COCTaBJIATh (POPMYJIbI HEOPIraHUYECKUX COEIMHEHUH MO BaJEHTHOCTSAM U CTEIEHSM OKHCIICHHS 3JIEMEHTOB, a TaKXKe 3apsjaM HOHOB, YKa3aHHBIM B
TabIUIE PACTBOPUMOCTH KHCIIOT, OCHOBAHUI U COJIEH;

® 00BACHATH 3aKOHOMEPHOCTU U3MEHEHUSI (PU3NUYECKUX U XUMHUYECKHX CBOMCTB MPOCTHIX BEIIECTB U UX BBICIIUX OKCHJI0B, 00pa30BaHHBIX 3JIE€MEHTaMU
BTOPOT'O U TPETHETO MEPUOOB;

® HA3bIBATh OOIINE XUMUYECKUE CBOMCTBA, XapaKTEPHBIE ISl TPYIII OKCHJIOB: KHCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX.

® Ha3bIBaTh OOIIME XMMHUYECKHUE CBOICTBA, XapaKTepHBIE /Ul KaKJI0T0 KJlacca BEIIECTB;

® [IPUBOJUTH IPUMEPBI PEAKLIAN, TOATBEP/KAAIOIINX XUMHUUECKUE CBOMCTBA HEOPraHUYECKNX BEIIECTB: OKCUI0B, KUCJIOT, OCHOBAHUU U COJIEH;

® OIIPE/IEIIATH BEIIECTBO — OKUCIIUTEND U BEIIECTBO — BOCCTAHOBUTEND B OKUCIIMTEIBHO — BOCCTAHOBUTENIBHBIX PEAKIUSAX;

® COCTAaBJISATh IEKTPOHHBIN OaJaHC M0 MPEUI0KEHHBIM CXEMaM peaKIHii;

® [IPOBOJIUTH JJAOOPATOPHBIE OMBITHI, MOATBEPKAAIOIINE XUMHUUECKHE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;

® [IPOBOJIUTH J1a0OPATOPHBIE OMBITHl MO MOJIYYEHUIO M COOMpaHHIO Ta3000pa3HBIX BEIIECTB: BOJAOPOJA, KHUCIOPOAA, YIVIEKHUCIOrO rasa, aMMHAaka;
COCTABJISAITh YPABHEHHSI COOTBETCTBYIOINX PEAKIUN.

BBINYCKHUK NOJYYHUT 603MOHCHOCH HAYUUMbCA

* IPaMOTHO 00palaThcs ¢ BEIIeCTBaMU B IOBCEITHEBHOM JKU3HH;

* 0CO3HABaTh HEOOXOAMMOCTb COOJIIOICHHSI TPABUII KOJIOTMYECKH O€30M1acHOT0 TOBECHHUS B OKpY KaroIlel MPUPOIHOM cpene;

* IOHMMATh CMBICI U HEOOXOAMMOCTH COOJIIO/IEHUS MPEANUCAHUN, MpeasiaraéMbIX B MHCTPYKILHUSAX IO HCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOI
XUMUU U Ap.;

* HCIOJIb30BaTh MPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHTHOCTU TMPHU BBINOJIHEHWU HCCIEA0BATENbCKUX MPOEKTOB MO H3YYEHHUIO CBOMCTB, CIOCOOOB
IIOJIy4YEHUS U PACIIO3HABAHHUS BEILIECTB;

* pa3BUBaTh KOMMYHHKAaTUBHYIO KOMIETEHTHOCTb, HCIIOJIb3Yys CPEJICTBA YCTHOM M MHCbMEHHOM KOMMYHHKAIMU Mpu padoTe ¢ TeKCTaMu ydeOHHKa U
JONIOJTHUTEIBHON JIUTepaTypol, CIpPaBOYHBIMU TaOIHMLIAMH, MPOSBIATH T'OTOBHOCTh K YB)KEHUIO WHOW TOUYKU 3pEHHs NMPH OOCYXKIEHHUH Ppe3yabTaToB
BBITIOJTHEHHOU paOOoThI;

* OOBEKTHBHO OLEHMBATh HMH(OPMAIMIO O BELIECTBAX M XMMHUYECKHX IpoIeccax, KPUTHUYECKH OTHOCHTHCS K IICEBJOHAYyYHOM HWH(opMaluy,
HEeI00pOCOBECTHON peKIIaMe, KacaroIlencsl HCII0JIb30BaHMsI Pa3InYHbIX BEIIECTB.



* 0CO3HABaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUM 1711 MPAKTUUECKON JeATEIbHOCTH YEIOBEKA;

* OIUCBIBATh N3YYEHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOTO aHAJIN3a;

* IPUMEHATH 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOANYECKON CHCTEMBbl XUMHUYECKUX JJIEMEHTOB Uil OOBSCHEHUS U MPEIBUACHUS CBOWCTB KOHKPETHBIX
BEILIECTB;

* pa3BuBaTh HMH(GOPMAIMOHHYIO KOMIETEHTHOCTh HMOCPEACTBOM YIITYOJICHHsS 3HAHMH 00 MCTOPUU CTAHOBJICHUS XMMHYECKOW HAyKH, €€ OCHOBHBIX
MOHATUMN, IEPUOJNYECKOT0 3aKOHA KaK OJJHOTO U3 BaKHEUIINX 3aKOHOB ITPUPO/IbL, & TAKIKE O COBPEMEHHBIX JOCTUKEHUAX HAYKU U TEXHUKHU.

* COCTaBJIATh MOJIEKYJISIPHBIE U ITOJIHBIE HIOHHBIE YPABHEHUS 110 COKPAILIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJUTH ITPUMEPBI PEAKLIHUN, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3U MEXKy OCHOBHBIMH KJIACCAMU HEOPTraHUYECKUX BEILECTB;

* IPOrHO3UPOBATH PE3YIbTATHI BO3JACHCTBUS Pa3IMUHBIX (PAKTOPOB HA N3MEHEHHE CKOPOCTH XMMHUYECKOM PEaKIINU;

* IPOTHO3UPOBATH PE3YyIbTAThl BO3ACUCTBUS Pa3INUHbIX ()aKTOPOB HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS.

* IPOrHO3UPOBATh XUMUYECKHE CBOKCTBA BEIIECTB HA OCHOBE UX COCTABA U CTPOECHUS;

* IPOTHO3UPOBAThH CIIOCOOHOCTH BEUIECTBA MPOSBIIATH OKUCIUTEIbHBIC I BOCCTAHOBUTENBHBIE CBOMCTBA C YUETOM CTENEHEH OKUCIICHHS 3JIE€MEHTOB,
BXOJSIIMX B €0 COCTaB;

* BBISIBJISITh CYLIECTBOBAHME M'€HETUYECKON B3aUMOCBSI3M MEX/1y BEIECTBAMHU B PAJlY: IPOCTOE BEIIECTBO — OKCUJ — T'MJAPOKCU]T — COJIb;

* OPraHU30BBIBATh, IPOBOJUTH YUEHUYECKHE IPOEKTHI 110 UCCIETOBAHNUIO CBOMCTB BEIIECTB, MMEIOIINX BaXKHOE MPAKTUYECKOE 3HAYCHUE.
BrINyCKHHUK OJIyYUT BO3MOKHOCTh HAYYHUThCS:
* IPaMOTHO 00pallaThcs C BEIIECTBAMU B IIOBCEIHEBHOM JKU3HH;
* 0CO3HaBaTh HEOOXOAUMOCTh COOJIOICHUS TIPABUIT SKOJIOTUYECKU 0€30MacHOTO MOBEACHUSI B OKPY KaIOIEH MPUPOTHON cpelie;
* IOHUMATh CMBICT U HEOOXOIUMOCTh COOJIOZICHUS TIPEATUCAHIH, TIPEASIaraeMbIX B MHCTPYKIHUAX 110 HCIIOJIB30BAHUIO JICKAPCTB, CPEICTB OBITOBOW XMMHUU H
Ap.;
* HCII0JIb30BATh IPHOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTH MPYU BBIIOJIHEHUN UCCIIE0BATEIbCKUX IIPOEKTOB 110 U3YYEHUIO CBOMCTB, CIIOCOO0B MOTYyYEHUS
Y pacro3HaBaHUsI BEIIECTB;
* pa3BUBaTh KOMMYHHKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJb3YsI CPEACTBA YCTHOW U MUCbMEHHON KOMMYHUKAIIUU MIPU paboTe ¢ TEKCTaMu y4eOHMKA U
JIOTIOTHUTEIBHON JTUTEPATYPOi, CIIPAaBOUYHBIMH Ta0IHMIIAMU, TTPOSBIIATH TOTOBHOCTh K YBKEHUIO MHOM TOYKH 3PEHUS MIPH 00CYKIEHUU PE3yIbTaTOB
BBITIOJTHEHHOU paOOoThI;
* 00BEKTHBHO OIIEHUBATh WH(OPMAIIHIO O BEIIECTBAX U XMMHUECKHUX MpOoIleccax, KPUTUYECKH OTHOCUTHCS K IICEBIOHAYYHON HH(pOpMAIInH,
He00POCOBECTHOM peKiiaMe, KacaroIIecsl UCTI0JIb30BaHUS PA3IMYHBIX BEIIECTB.
* 0OCO3HaBaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUM 711 TPAKTUUYECKON JeATEIbHOCTH YEIOBEKa;

* ONUCBIBATH N3YYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSISI IOTUKY CUCTEMHOT'O aHaln3a;
* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSX NEPUOANYECKON CUCTEMBbl XUMUYECKUX JIEMEHTOB /71l OOBSICHEHHSI U TIPE/IBUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;
* pa3BUBaTh HHOOPMALIMOHHYIO KOMIIETEHTHOCTh IIOCPEICTBOM YIUIyOJIEHUS! 3HaHUHN 00 UCTOPUH
CTaHOBJICHUS] XMMUYECKON HAYKH, €¢ OCHOBHBIX MOHATUN, TEPUOJIMYECKOT0 3aKOHA KaK OJJHOTO U3 BAKHEUIINX 3aKOHOB MPUPOJIBI, @ TAKKE O COBPEMEHHBIX
JTOCTH)KCHHSIX HAYKH U TEXHUKH.
* IPUBOJIUTH MIPUMEPHI PEAKLIUMA, TOATBEPKIAIOIINX CYILIECTBOBAHUE B3aUMOCBSI3U MEXKY OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX BEILECTB;
* BBISIBJISITh CYIIECTBOBAHNE M€HETUYECKON B3aUMOCBSI3H MEXK/1y BEIECTBAMH B PSAY: POCTOE BEIIECTBO - OKCHJT - THIPOKCHU]] - COJIb;
* OPraHU30BBIBATh, IPOBOJUTH YUEHUYECKUE IIPOEKTHI 110 UCCIEAOBAHUIO CBOMCTB BEILIECTB, UMEIOIIUX BaXKHOE IIPAKTUYECKOE 3HAUCHHUE.
JTuunocmuule, vemanpeomemnsle u npeoMemuble pe3yibmamosl 0C60EHUS YUeOH020 npeomema «Xumusa»

JIMYHOCTHBIMM PE3YJIbTATAMU U3YUEHHUS MpeaMeTa « XUMUsD) SIBISIOTCS CIEYIOUIUE YMEHUS:
- Bociutanue poccuiickoi rpak1aHCKOM UICHTUYHOCTH: TTAaTPUOTU3MA, JTIOOBH M yBakeHHe K OTeuecTBY, 4yBCTBO TOPJIOCTH 3a cBOrO Ponuny, 3a
POCCUICKYIO XUMHUYECKYIO HAYKY



- ®opMHpOBaHUE IIETOCTHOT'O MHUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM NMPAKTHKH, a TAKKE
COLMAJIbHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U IyXOBHOMY MHOI'000pa3Hi0 COBPEMEHHOTO MHUpa

- ®opMHpOBAaHNE OTBETCTBEHHOTO OTHOILICHHS K YUEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K CAMOPA3BUTHIO U CAMOOOPa30BaHHIO Ha OCHOBE MOTHBAIMH K
00y4YEeHHIO U TIO3HAHUIO, BEIOOPY MPO(UIBHOT0 00pa30BaHus HA OCHOBE MH(OPMAIMK O CYLIECTBYIOUIMX MPO(ECCUsIX U JIMUHBIX NPo(ecCHOHATIbHBIX
npennoureHuii. OCO3HaHHOMY IIOCTPOEHHUIO HHIUBUAYAIbHBIX 00pa30BaTEIbHBIX TPAEKTOPUI C YUETOM YCTOMUYUBBIX IO3HABATEIbHBIX HHTEPECOB

- (hopMupoBaHNE KOMMYHUKAaTUBHON KOMIIETEHLIMU B 00pa30BaTEIbHOM, OOIECTBEHHO MOJIE3HOM, y4eOHO — HCcCIe10BaTeNbCKON, TBOPUECKON U IPYTHUX
BUJAX JEATEIBHOCTH

- @opMHpOBaHUE U TIOHUMaHKHE EHHOCTH 3/I0POBOT0 U 0e3/10macTHOro o0pasa *HU3HH, YCBOCHHUE MPABUJI MHIUMBUAYAIBHOTO U KOJUIEKTUBHOIO O€30IacHOro
IIOBE/ICHU B UYPE3BBIYAIHBIX CUTYaLMSIX, YTOXKAAOIINX KU3HU U 3I0POBBIO JTHOAEH

- ®opMHpOBaHUE M03HABATEIbHON HHPOPMALIMOHHON KyJIbTYphl. B TOM unciie pa3BUTHE HaBBIKOB CaMOCTOSATENIbHONW PabOThl ¢ y4eOHBIMU IOCOOMSIMH,
KHUTaMH, IOCTYITHBIMA HHCTPYMEHTAMHU M TEXHUYECKUMHU CPEACTBAMHU HH(POPMAITMOHHBIX TEXHOJIOTUI

- @opMHpOBAaHUE OCHOB HKOJIOTUYECKOr0 CO3HAHUS Ha OCHOBE NPU3HAHMSI LIEHHOCTH KU3HHU BO BCEX €€ IIPOSBICHUAX U HEOOXOJUMOCTH OTBETCTBEHHOTO ,
Oepe’KHOTO OTHOIIEHHSI K OKPY’KAIOLIeH cpere

-Pa3BuTHE rOTOBHOCTH K PEIICHUIO TBOPUECKUX 33]a4, YMEHHE HaXOAUTh aJIeKBaTHbIE CIIOCOOBI TOBEACHUS U B3aUMOAECHCTBHUE C TApTHEPAMU BO BpeMs
y4eOHOI 1 BHEYy4eOHOM eI TeTbHOCTH, CTIOCOOHOCTH OIICHUBATH MPOOJIIEMHBIE CUTYalluu

MeTtanpeaMeTHBIMH pe3yJbTaTaMu U3yYeHUs Kypca «XUMUs» SIBIISETCsl JOPMUPOBAHUE YHUBEPCAIbHBIX YueOHbIX AercTBuil (YVY ).

Tlosznasamenvuvie YVJ|:

- CaMocCTOSITEIBHO OOHAPYXKHUBATh U OPMYJIUPOBATH YUeOHYIO IPOOJIEeMy, ONPEaeIIATh 1IeJb YUeOHOM 1eATeIbHOCTH, BBIOUPATh TEMY paOOThI
- BoigBurars Bepcuu penieHus npo0aemMbl, 0CO3HABaTh KOHEUHBIN pe3ysbTaT, BBIOMPATh U3 MPEII0KEHHBIX U UCKATh CAMOCTOSITENIBHO CPEJCTBA IOCTHIKEHUS
LEJIH.

- CocTaBisaTh (MHAUBUAYAIbHO WIH B IPYIIIE) IUIaH PEIICHUs TPOOIeMbI (BBIIIOJHEHUS POEKTA).

- Paboras no niany, cBepsTh CBOM JEMCTBUS C LIENbIO U, TP HEOOXOAUMOCTH, UCIIPABIATH OMIMOKH CAMOCTOSTENBHO.

- B nuanore ¢ yunrtenem coBEpIIEHCTBOBATh CAMOCTOSTENIBHO BhIpaOOTaHHbIE KPUTEPUHN OLIEHKH.

Kommynuxamusnvie YVJI:

- CaMOCTOSITENTbHO OPraHU30BbIBaTh Y4eOHOE B3aUMOJICHCTBUE B IpyIIe (ONMpeneisTh 00IIre EeNH, paclpeleisaTh poJid, J0rOBapUBaTHCS APYT C APYTOM U
T.1.).

Cpenctom GOpMHUPOBaHUSI KOMMYHUKATUBHBIX Y Y J[ cIy’KaT TEXHOJIOTHS MpOoOIeMHOro nuajnora (moOyKIaroiuil U MOABO SN IUAJIOT) U padoTa B MaJIbIX
rpynnax, a Takke UCII0JIb30BaHUE HA YPOKAX 2JIEMEHTOB TEXHOJIOIMH TPOJYKTUBHOTO YTECHHSI.

IIpenmeTHbIMHU pe3ylbTaTaMU U3yUEHUs IpeaMeTa « XUMUS» SBIISIOTCS:

- ®opMHpOBaHKE NIEPBOHAYAIIBHBIX CUCTEMATU3UPOBAHHBIX MPEJCTABIEHUH O BELIECTBAX, UX MIPEBPALIEHUAX U TPAKTUYECKOM IIPUMEHEHUH; OBJIAJICHUE
MOHATUMHBIM aNmapaToM U CUMBOJUYECKUM SI3bIKOM XUMUM;

- Oco3HaHue 0ObEKTUBHO 3HAYMMOCTH OCHOB XMMHYECKON HayKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, XUMUYECKHX MPEBPALICHUN OPraHMYEeCKUX U

HEOPraHMYECKUX BEIIECTB KaK OCHOBBI MHOTHUX SIBJICHUM KUBOW U HEKUBOM MPUPOJIBL; YIIyOIeHHe PeICTaBIeHU 0 MaTepUaIbHOM €/IMHCTBE MUPA;

- OBaieHre OCHOBAMM XMMHUYECKON TPAMOTHOCTH: CIOCOOHOCTBIO aHATTM3UPOBATh U OOBEKTUBHO OIICHUBATh JKU3HEHHBIE CUTYAIUH, CBA3aHHBIE C XUMUEH,
HaBbIKaMU 0€3011aCHOT0 OOpaleHHsI C BELIECTBaMH, UCII0JIb3YEMbIMH B ITOBCEHEBHOM )KM3HU; YMEHUEM aHAJIM3UPOBATh U IUIAHUPOBATh SKOJIOTHYECKU
Oe30macHoe MoBe/IeHUE B LENAX cOepeKEeHUs 3J0POBbsl U OKPYXKAIOIIei cpeibl;

- ®opMHpOBaHNE YMEHHUH YCTAHABIMBATh CBSA3H MEXAY PEeajIbHO HA0JII01aeéMbIMH XUMUYECKUMH SIBIICHUSMU U MPOIIECCAMU, IPOUCXOASIIUMY B MUKPOMHUDE,
OOBSICHATH MPUYUHBI MHOT000pa3Hsl BELIECTB, 3aBUCMOCTb UX CBOICTB OT COCTaBa U CTPOEHUS, a TAKXKe 3aBUCUMOCTh IIPUMEHEHUS BEIIECTB OT UX CBOMCTB;
- [IpnoOpeTenus onbiTa UCIOIB30BAHUS PA3TUYHBIX METO/I0OB U3YUEHUS BELIECTB; HAOIIOACHUS 3a UX MPEBPAIICHUSIMHU ITPH MTPOBEICHUU HECTIOKHBIX
XUMHAYECKHUX 3KCIIEPUMEHTOB C MCIIOJIb30BAaHHEM J1a00paTOpHOro 000py10BaHUs U IPHOOPOB;



- YMeHue oKa3bIBaTh MEPBYIO MOMOIIIb MTPU OTPABIICHUSAX, 0)KOTaX U IPYTUX TpaBMaX, CBA3aHHBIX C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAHUEM;
- OBnazenne npueMaMu paboThl ¢ HHGOPMAITUEH XUMHUYECKOTO COJIEp KaHus, TIPEICTaBIEHHON B pa3Ho ¢opme (B BHIE TeKCTa, GopMyI1, TpaduKoB,
TaOJIMYHBIX TAaHHBIX, CXeM, pororpaduii u 1p.)
- Co3ianne OCHOBBI JIJIsl POPMUPOBAHKS HHTEPECA K PACIIMPEHHUIO H YIITYOJICHHIO XUMHYECKIX 3HAHHUI U BBIOOPA XMMHUU KaK MPOQHILHOTO IpeMeTa Ipu
nepexo/ie Ha CTYMEeHb cpeHero (oJHOTro) 00Iero o0pa3oBanus, a B JajdbHEHIIIEM U B KadecTBe chephl CBOE MPOPECCHOHATBLHON NeSTEIIEHOCTH;
.- ®opmMupoBaHKe TPEACTABICHUH O 3HAYEHUN XUMHUYECKON HAYKH B PEIICHUU COBPEMEHHBIX IKOJIOTHUECKUX MTPOOIIEM, B TOM YUCIIC B TIPEAOTBPAIIC HUH
TEXHOTCHHBIX U YKOJIOTUYECKUX KaTacTpod.
Oowaa xapakmepucmuka yued6Ho20 npouecca:
OcHogHble mexnonocuu 00yuenus:
[Tporpamma kypca «XuUMHI» TOCTPOEHA HA OCHOBE CITUPAIBHOIN MOJIEIH, TIPETyCMATPHUBAIOIIEH TOCTEIIECHHOE PA3BUTHE U YIITYOJICHHE TEOPETUICCKUX
MIPEJICTABICHUIA TP JTHHEHHOM 03HAKOMJICHHUH C SMIIMPUYCCKUM MaTEPHATIOM
Tectsl, camocTosITENBHBIE pa00Ta, KOHTPOJIBHBIE PA0OTHI, YCTHBIN OMPOC, 3aIIUTa UCCIIEIOBATEIBCKUX PadOT.
[Ipeobmanaronmmu popMamMu TEKYIIIETO KOHTPOJIS SIBJISIFOTCSI CAMOCTOSTEILHBIC U KOHTPOJIBHBIC PA0OTHI, Pa3IMYHBIC TECTOBBIC ()OPMBI KOHTPOJIS.
[TpoMeKyTOUHBII U UTOTOBBIA KOHTPOJIb MPOBOIUTCS B ()OPME KOHTPOJIBHBIX paOOT

IV.  Copep:xanue kypca 9 kiacc

Pazaen 1. MHOrooOpasue XUMHYECKUX PeaKIui

Knaccugukanus XuMHUeCKUX peakluii: peakliui COeIMHEHUS,

pas3ioxeHus, 3amelleHus, ooMeHa. OKUCINTENbHO-BOCCTAHOBUTEbHBIE peakiuu. OKUCIUTENb, BOCCTAHOBUTEND, IIPOLECCHl OKUCIEHUS U BOCCTAHOBJICHHUS.
CocraBieHre ypaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUHI C IOMOILBIO METO/IA AJIEKTPOHHOI0 OajaHca.

TermnoBbie >PQPEKTHl XUMHUECKUX pEaKIui. OK30TEPMUYECKHE ¢ DHIOTEPMHUYECKHE pEaKUuu. TepMOXMMHUYECKHE ypaBHeHHsA. Pacy€rer 1o
TEPMOXUMHUYECKUM YPABHEHUSIM.

CKopoCTh XMMHUECKUX peakiuil. @aKkTOphl, BIUSAIONINE Ha CKOPOCTh XUMUYECKUX peakiuil. [lepBoHavanbHOE IpeaCTaBIEHNE O KaTalu3e.

Oo6parumele peakuuu. [ToHsATHE O XMMUYECKOM PaBHOBECHUH.

XVMHYECKUE peaklluy B BOJHBIX pPacTBOpax. DJIEKTPOIUTHI U HeNeKTpoinuThl. Monsl. KaTnoHbl u anHuoHbl. [ uopammuas meopus
pacmeopos. INEKTPOIUTHIECKAs] JUCCOLUALUS KUCIIOT, OCHOBAaHUI

u cosieid. Citabble ¥ CUIIbHBIE AJIEKTPOIUTHL. CTETIeHb TUCCOLUAIINH.

Peakiiun HOHHOTO OOMeHa. Y CIIOBUS TEUEHUs peaKLuii HOHHOTO

oOMeHa J0 KOHIIa. XMMHUYECKHE CBOWCTBAa OCHOBHBIX KJIaCCOB HEOPTraHMUECKUX COETUHEHHUH B CBETE MPEJICTaBICHUN 00 3JIEKTPOIUTHYECKOMN U CCOLMALINN U
OKHCJINTEIBHO- BOCCTAHOBUTEIBHBIX PEAKIIMSIX.

Iousamue o euoponusze coeil.

JdeMoHcTpanum:

[Tpumepsl 5K30- U SHAOTEPMUYECKUX peaKIvil. B3anMoelicTBME IMHKA C COJSTHOM U YKCYCHOM KHUCIIOTOM. B3anMmoieiicTBUe rpaHy IMPOBaHHOIO IIMHKA U
LIMHKOBOM NBUIX € COJSTHOM KHcnoTol. B3aumonelicteue okcuna meau (II) ¢ cepHoii KMCIIOTOM pa3HON KOHLIEHTPALMK IIPU Pa3HbIX TEMIEpATypax.

['openue yrns B KOHIIEHTPUPOBAHHOM a30THOW KHUCIIOTE. ['OpeHre cepbl B pacILIaBIEHHOM cenuTpe. McnbITaHue pacTBOPOB BELIECTB Ha JIEKTPHUUECKYIO
IIPOBOAMMOCTb. J|BUKEHNE HOHOB B 2JIEKTPUUECKOM I10JIE.

IIpakTH4eckune padoThI:

N3ydeHue BIUsSHUA yCIOBHUM IPOBENEHUS XUMUUECKOM peakLinu Ha €€ CKOPOCTb.

Pemrenne skcnepruMeHTANBHBIX 3a7a4 110 TeMe «CBONCTBA KUCIIOT, COJIEH U OCHOBAHMM KaK 3JIEKTPOJIUTOBY

JlaGopaTopHble onbIThI: Peakiiun oOMeHa MeX/1y pacTBOpaMH 3JIEKTPOIUTOB



Pacyernble 3axa4u: BeIunciIeHU 110 TEPMOXUMUYECKUM YPABHEHUSM PEAKLIUMN.

Pa3nen 2. MHorooOpa3ue BemecTs

Hewmerainsl. ['anorenst. I1onoxeHne B IEpuOAUYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHHE UX aTroMoB. Haxoxnenne

B npupoje. Pu3nuecKue U XUMHUIECKUE CBOMCTBA TAJIOT€HOB.

CpaBHuUTENIBHAS XapaKTEPUCTUKA raJIoreHoB. [lomyuenue u npuMeHeHne rajoreHoB. Xnop. Gusnueckue U XuMU4YecKre cBoicTBa XJjopa.Ilpumenenne xiopa.
Xnoposogopoa. @usuueckue cpoiictBa. [lonydenue. ConstHast kuciora u e€ conu. KauecTBeHHasl peaklusi Ha XJOpPHA-UOHBL. Pacnio3HaBaHUE XJIOPHJIOB,
OpOMHUIOB, HOJHJIOB.

Kucnopon u cepa. Ilonoxkenue B nepuoinyeckoil CUCTEME XUMUYECKUX IEMEHTOB, CTPOEHUE UX aTOMOB. Cepa. AJUIOTpONUS CEPBI.

dusnyeckue U xumuueckue ceoiicrea. Haxoxaenue B npupoae. Ilpumenenne cepol. CepoBonopoa. CepoBoaopOaHAs KHCIOTA U €€ COJIN.

KauectBennas peakuus Ha cyinbhua-uonsl. Oxkcun cepri(1V). Gusnueckue n xumudeckue cporictsa. [Ipumenenue. CepHucTas KUCIOTa U

e€ conmu. KauectBenHas peakius Ha cyabpur-uonsl. Oxcun cepoi(VI).

Cepnas kucinora. XMMHUYECKHE CBOMCTBA pa30aBiICHHOW M KOHLIEHTPUPOBAHHOW cepHOM KucioThl. KauecTBeHHas peakius Ha cyab(aTHOHBI. XUMHUYECKHUE
peaxkuuy, Jiexalyue B OCHOBE IIOJyYEHHUs! CEPHOU KUCIIOTHI B IIPOMBIIUIEHHOCTH. [IpMeHeHne CepHOM KUCIIOTHI.

Azotr u docdop. Tlonoxenne B NEPUOTUIECKON CHCTEME XUMHUYECKHX JJIEMEHTOB, CTPOCHHE MX aTOMOB. A30T, (U3UYECKHME M XMMHUYECKHE CBOWCTBA,
II0JIy4yeHue U npumeHenue. Kpyrosopor azora B

npupose. Ammuak. @usnueckre 1 XMMHUYECKHE CBOMCTBA aMMHUaKa,

nojiyueHue, npumenenue. Coau aMMoHus. A30THasl KUCII0Ta U €€

cBoiicTBa. OKUCIUTENbHBIE CBOMCTBA a30THOM KUCIOTHIL. [lomyuenue

a30THOM KHUCJIOTHI B JIAOOPATOPUH. XUMHUECKUE PEAKIIMH, JIeXKAIIE

B OCHOBE IOJYYEHMsI a30THOM KHCIOTHI B MPOMBIIUIEHHOCTU. [IpuMeHeHne a3oTHOM KuciaoTbl. ConM a30THOW KUCIOTHI M MX NpPHUMEHEHHUE. A30THBIE
ynoopeHus.

®dochop. Amnorponust pocopa. PuU3nUECKHE U XUMUYECKHE

cBoiicTBa ocdopa. Oxcun pochopa(V). DocdopHas kuciaora u eé

conu. docdopHbie ynoOpeHusl.

Yrnepon u kpemHuil. Ilonoxenue B nepuoIUYECKON CUCTEME

XUMHYECKHX JIEMEHTOB, CTPOCHHME UX aTOMOB. YTJIEpOA. AJIIOTpOnus

yriepoaa. @u3nueckue U XUMHYECKUE CBOMCTBa yrieposaa. AncopOuus. YrapHslil ra3, cBoiicTBa 1 (pru3H0IOTHYECKOe JeCcTBUE HAa OpraHu3M. Y TJIEKUCIbIHI
ra3. YrojpHas kuciaora u e€ conu. KauecTBeHHas peakius Ha kapOoHaT-noHbI. KpyroBopoT yriiepojia B mpupo/ie.

Opranndeckue COEIMHEHUS yIIepoa.

Kpemuuii. Oxcun kpemuus(IV). Kpemuueast kucnora u €€ conu. Cmexkno. [{emenm.

Mertannsl. [lonoxenne MeTalsioB B EPUOJUYECKON CHCTEME XUMUYECKUX AIEMEHTOB, CTPOEHUE UX aTOMOB. MeTtayunueckas cBsA3b. PU3NYECKUE CBOMCTBA
METaJJIOB. Pl aKTUBHOCTH METAJUIOB (AJIEKTPOXUMMUUYECKUN Pl HANpsHKEHUH MeTallioB). XMMHUYecKHe cBoiicTBa MeTaisioB. OOiue crnocoObl MoIy4eHUs
MeTaioB. CIiaBbl METAJUIOB.

[[{erounble MeTaubl. [1os10KeHNE MIETOYHBIX METAIUIOB B IEPUOIMYECKON CHCTEME, CTPOCHHE X aTOMOB. Haxoxnenue B nmpupoe.

du3nyecKkne 1 XMMUYECKHUE CBOICTBA LIEIOYHBIX METAJIOB. [[puMeHeHNe EN0YHbIX METAUIOB U UX COEIUHEHU.

[[{emouno3emenbHbIE MeTAUIBL. [l0osI0kKEHNE MIENTO0YHO3EMENBHBIX METAJJIOB B NEPUOJNYECKON CHCTEME, CTPOCHHME MX aToMoB. HaxoxzaeHue B mpupoze.
Marnuii 1 KaJbIuii, uX BaKHeHHe coennHeHus. JKECTKOCTh BOABI M CTIOCOOBI €€ yCTpaHEeHHSI.

Amomunuii. TlonoxxeHne amOMUHHS B MEPUOJUYECKON cHUCTeMe, CTpoeHHue ero aroma. Haxoxaenuwe B mpupoje. dusznueckue U XMMHUYECKHUE CBOMCTBA
amoMuHus. [Ipumenenue amoMunus. AMQOTEPHOCTh OKCHAA U THAPOKCHA ATFOMUHUS.

Keneszo. Ilonoxenne xene3a B NEPUOAUUYECKON CUCTEME, CTPOCHHE ero aroMa. HaxoxzaeHnue B npupoge. dusznueckre U XMMHUYECKHE CBOMCTBA Keje3a.



Baxueiiine coequHeHus xene3a: okcuabl, ruapokcuasl U conu xkene3a(ll) u sxeneza(lll). KauecrBennsie peakiuu Ha nonsl Fe2+ u Fe3+ .
JdemoHcTpaumuu:

dusnueckue cBoiicTBa rajgoreHoB. [lomyueHne XJIOpoBOAOPOAA U PACTBOPEHHUE €T0 B BOJIE. AJUIOTPOITHBIE MOIU(UKAIK cepbl. OOpa3Ibl NPUPOAHBIX
cynb(uoB u cynbdaros. [lonyuenne ammuaka u ero pactsopenue B Boe. O3HakomiieHHe ¢ 00pa3lamu pUPOIHBIX HUTPATOB, (hochaTos

Mogenu KpUCTAITMYECKIX PEIIETOK anmasza u rpaduTa. 3HaKOMCTBO ¢ 00pa3IiaMu MPUPOAHBIX KapOOHATOB U CHIIMKATOB 3HAKOMCTBO C 0Opa3amMu
BOXHEHUIINX COCIUHEHUN HATPHUs, KAJIUs, IPUPOIAHBIX COCAUHEHNIN KAJIbLUS, PylaMU JKelle3a, COSAUHEHUAMY alIFOMUHUA. B3anMozelicTBye MEeI0YHbIX,
L1EJI0YHO3EMENbHBIX METANIOB U AJIFOMUHUSA ¢ BO0M. CokUraHue enes3a B KUCIOPOE U XJIOpE.

I[IpakTuyeckue padboTbI:

[Tonyyenue COITHON KUCIIOTBHI U U3yYEHUE €€ CBOMCTB.

Pemenne sxkcriepuMeHTaNbHBIX 3a1a4 110 TeMe «Kucimopon u cepa»

[TonyueHne amMmmuaka U U3y4eHHE €ro CBOMCTB.

[Tonyuenue oxcuna yriepozaa (IV) u uzyduenue ero cBoicTB. PacriozHaBanue kapOOHATOB.

Pemenue skcriepuMEHTAIBHBIX 3a71a4 10 TeMe «MeTalibl U UX COEIUHEHUS».

JlaGopaTopHble ONBITHI:

BrITecHeHue rajjoreHaMu Apyr Apyra u3 pacTBOPOB UX COESAMHEHUH.

KavectBenHble peakiuu cyiabhua-, cynbGur- u cyiabdar- HOHOB B pacTBOpE.

O3zHakoMyeHHE ¢ 00pa3LaMu cephl U €€ MPUPOJHBIMU COEITUMHEHUSMHU.

B3aumoneicTeue cosield aMMOHUS CO LIETOYAMMU.

KauecTBeHHbIE peakiy Ha KapOOHAT- U CUJIMKAT- HOHBI.

KauecTBeHHas peakuys Ha yIJIEKUCIIBIN ras.

N3yuenue oOpa3LoB MeTajuioB. B3anmozeiicTBre METalIoB C pacCTBOPAMU COJIEH.

O3HakoMJIEHHE CO CBOWCTBAMHM U MPEBpALICHUIMHU KapOOHATOB U THAPOKApOOHATOB.

[TonydyeHnune ruipokcuia allOMMHUS U B3aUMOJIEMCTBHE €ro C KUCIOTaMH U 1enoyaMu. KauecTBeHHble peakiuy Ha noHbl Fe2+ u Fe3+

PacuerHble 3agaun:

Boruncnenus no XuMHYECKUM ypaBHEHUSIM Macchl, 00bEMa UM KOJIMYECTBA BELIECTBA OJJHOTO U3 MPOJYKTOB pPEaKIIUK MO0 MAacce UCXOIHOI0O BEIIECTBA,
00BbEMY MM KOJIMYECTBY BEILIECTBA, COACPIKALIETO OINpPeNeEHHYIO 00 pUMecei.

Paznen 3. Kparkuii 0630p BaKHEUIIINX OPraHUYECKUX BEIIECTB

[Ipenmer oprannyeckoit xuMuu. Heopranmdeckue M opraHMdeckHe COEIUHEHHUs. YTJIepoJ — OCHOBA U3HU Ha 3emiie. OcOOEHHOCTH CTPOEHUs aToma
yriaepojaa B OpraHU4eCKUX COeTMHEHUSX.

VYraeBogopozsl. [IpenenbHble (HACHILIEHHBIE) YTIEBOAOPOIBI.

Mertan, 3TaH, MpornaH — MPOCTeHIINe NPeJCTABUTEIN MPEAeSIbHbIX

yrieBo10po10B. CTpyKTypHBIE (POPMYJIBI YIIIEBOI0POI0B. ['OMOIOrHUeCcKuil psi MpeaebHBIX YIIeBoA0poAoB. ['omonoru. dusnyeckue u
XUMHUYECKHE CBOMCTBA MpeAeNbHbIX YIiIeBoJ0opoa0B. Peakunu ropenus u 3ameneHus. HaxoxaeHnue B npupoje NpeaesbHbIX yrieBoaopoaoB. [lpumenenue
MeTaHa.

HenpenenbHble (HEHACHIIIEHHBIE) YTIIEBOJOPO/Ibl. DTUIEHOBBIN

PS4 HETIPEAEIBHBIX YIIIEBOAOPOI0B. OTHIEeH. DU3nueckue 1 XUMUYECKUE CBOWCTBA ATHIIEHA. Peakius npucoennHenus. KauecTBeHHbIe

peakuuu Ha 3TuieH. Peakuus nonmumepusanuu. [lonustunen. [lpumenenue stunena.

ALIETUIIEHOBBIN psiJ HENIPENEIbHBIX YIIIEBOAOPOAOB. ALIETUIIEH.

CgoiictBa aretmieHa. [I[puMeHenne ameTuiieHa.

[TpousBoaHbIe yriieBo1opo1oB. KpaTkuii 0630p opraHnyeckux



COEIMHEHUI1: 0IHOATOMHbIE CIUPTHI (METAHOJ, TAHOJI), MHOTOATOMHBIE CITUPTHI (3TUJICHTIIUKOIb, TIIUIEPUH), KAPOOHOBBIE KUCIOTHI

(MypaBbHHas1, YKCYCHasl), CJIOKHBIC A(UPBI, )KUPHI, YTIAEBOABI (TIIOK03a, caxapo3a, KpaxMal, IeJITI0103a), aMAHOKHUCIIOTHI, Oenku. Posb

OEJIKOB B OpraHU3Me.

[ToHsATHE O BBHICOKOMOJIEKYJISIPHBIX BemiecTBax. CTpyKTypa MOJMMEPOB: MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MoJimMepu3anuu. [lonmmaTuies,
MMOJIMIIPONHUIICH, MMOJIMBUHUIIXJIOPUI.

JdemoHcTpauuu:

Mozenu MOJIEKyYJ OpraHUYeCKUX COeIMHEHHA. ['opeHne yrieBo1opo1oB 1 0OHapyKeHHe MPOAYKTOB UX ropeHus. KauecTBeHHAs peakiys Ha STHIICH.
[Tonmy4yenue sTusneHa. PacrBopenue aTriioBoro cnmpra B Boje. PactBopenue riumeprna B Boje. [loiryueHre u CBOWCTBa YKCYCHOM KHCIIOTHL. MccnenoBanue
CBOWCTB JKMPOB: paCTBOPHUMOCTb B BOJIC M OPTaHMYECKHX PACTBOPHUTENIX. KauecTBeHHBIE peaklvy Ha TIII0K03Y U Kpaxmail. O3HaKOMJIEHHE ¢ 00pa3amMu
U3JICNTUH U3 MOJIMATUJICHA, TTOJIMITPOIHIICHA, TOJTMBHHUIXIOPUIA.

[IpakTuyeckue pabOThI CrPyNIUPOBAHBI B OJIOKH — XUMHUYECKUE MPAKTUKYMBI, KOTOPBIE CIIY)KaT HE TOJIBKO CPEJICTBOM 3aKPEIICHUS YMEHUH U HAaBBIKOB, HO
TaKXKe U CPEACTBOM KOHTPOJIS 32 KAYeCTBOM UX C(HOPMHUPOBAHHOCTH.

V. Temamuueckoe naanuposanue
Ne ni/mm Paszaeqasl nporpamMmmel KosmnuectBo KouuvecTBO KounvecTBO
4yacos KOHTPOJIbHBIX NPaKTHYECKUX
pador pador
1 MHoroo0pa3ue XuMHYECKUX 17 2 2
peaxKiun
2 MHoroo0Opa3ue BemecTB 43 3 S
3 Kpatkuii 0030p BaxkHEHIINX 8 1
OpraHMYECKUX BEIIECTB
HUTOTO 68 6 7
VI. KajenapHo - TeMaTH4ecKoe IJIAHUPOBAHUE.
Noemmo | Ne Tema ypoka [ImanupyemMbie pe3yIbTaThl Homamnee | [lata npoBeneHus
IJIa”y | Mo 3aJlaHue
TeMe MeranpeameTHbie [IpeameTHsbIe 0 IJIaHy | IO
bakty
MHuoroo6pa3ue xumuieckux peakuuii (15 +2)
1 1 IToBTrOpenue mareprana | DopMupOBaHNE YMEHUN BOCIIPUHUMATD, 3HaTh BXXKHEHIINE XUMUUYECKUE | TETpadb
8 kiacca nepepabaTbIBaTh U MPEABABIATH HHPOPMAIIUIO B | TIOHATHUS: CTPOCHHE aTOMA,

CJIOBECHOM, 00pa3Hoiil, cCMMBOIMUYECKOH opmax, | KinaccuduKalys BeIecTs,
aHaAJM3UPOBATh U NlepepadaThiBaTh NOJYYCHHYIO | CBOMCTBA KJIaCCOB COETMHEHUN
I/IH(i)OpMaHI/I}O B COOTBETCTBHH C ITOCTABIICHHBIMH | YMETH ONUCHIBATH CbI/ISI/I‘-IeCKI/Ie
3agadamu. @opMHUpoBaHUE YMEHHH paboTaTh B, | M XMMHUYECKHE CBOMCTBA
MMPEACTABJIATEL U OTCTauBAaTh CBOU B3TJIAABI U BEUICCTB

yOeXICHMsI, BECTH AUCKYCCHUIO.




IToBTOpenue matepuana | PopMUpoBaHHE YMEHUN BOCTIPUHUMATD, 3HaTh BaXKHEUIIINE XUMUYECKUE | TETpaab
8 kiacca nepepadaTbIBaTh U MPEABABIATh HHPOPMALIMIO B | IOHATHUSA: CTPOSHHE aToMa,
CJIOBECHOM, 00pa3Hoil, cCHMBOIMUYECKOH opmax, | KinaccuduKaliys BelecTs,
aHAJM3UPOBATh U NiepepadaThIBaTh NOJYYCHHYIO | CBOMCTBA KJIACCOB COCTUHEHUN
MH(OPMALIMIO B COOTBETCTBUU C YMeTh onuchBaTh (PU3NUECKUE
IIOCTaBJICHHBIMU 3aJa4aMH. U XMMUYECKHE CBOKCTBA
®dopmupoBaHue yMEHUN padoTaTh B, BEILECTB
IPEJICTaBIISITh U OTCTaUBATh CBOM B3IJISAIbI U
yOeXAeHHsI, BECTU AUCKYCCHUIO.
Knaccudukanus OcBoeHMe IPUEMOB JEHCTBUI B HECTAHJAPTHBIX | 3HATh MOIXO/bI K 81 ymp 1-3
XUMUYECKUX PEaKUUW. | CUTyalUsX, OBJIAJCHUE 3BPUCTHUYECKUMU KJIACCU(PTKAIUN XUMUYECKIX
OKHCIUTENBHO — MeToJaMu penieHust npoodiem Pa3zsutue peakuuil. YMeTh Opeacisarh
BOCCTaHOBUTEJIbHBIE CIIOCOOHOCTH BBICITYIIMBATh COOECETHUKA, CTENIEHU OKUCIICHUS
peakuuu MOHMMATb €r0 TOUKY 3pEHHUsI, IPU3HABATh IIPAaBO | XUMUYECKUX FIEMEHTOB. 3HATh
JPYroro 4egoBeKa Ha UHOE MHEHUE; MOHSTUE IIPOLIECCOB OKUCIICHUS
®dopmMmupoBaHue ymMeHU paboTaTh B TpyIIIE, Y BOCCTAHOBJIEHUA. Y METh
MPEACTABIISTh U OTCTaUBATh CBOM B3IJISIABI U onpexaenats OBP
yOEXKJIeHUsI, BECTH TUCKYCCHIO.
OKHUCIUTEIBLHO — Pa3BuTHE MOHOJIIOTHYECKON U AUATOTHYECKOM 3HaTh CYyLIIHOCTh METO/1a §1ymp 4-6,
BOCCTaHOBUTEJIbHbBIE pe4H, YMEHHs BbIpakaTb CBOU MBICIIU U 3JIEKTPOHHOTO OajlaHca npu TECT
peakuuu CIIOCOOHOCTH BBICITYIIMBATh COOECETHUKA, paboTe ¢ ypaBHEHUSIMU
MOHMMATD €r0 TOUKY 3pEHHUsI, IPU3HABaTh IPABO | XUMUYECKUX peaKuil
JPYroro 4ejoBeKa Ha MHoe MHeHHE; OcBoeHne
MIPUEMOB JICICTBHI B HECTAaHAAPTHBIX
CUTYalUsIX, OBJIAICHNE IBPUCTUYECKUMU
METOJIJaMH pelIeHUsl TpoOIeM;
TennoBoil s ekt Pa3BuTHE MOHOJIOTMYECKON U TUATOTUYECKON 3HaTh BakHeHmue xumudeckue | 82 ymp 3-4
XUMHUYECKHUX PEAKIMH. | pedH, yMEHHs BbIpakaTh CBOM MBICIH U MOHSTHSL: TETJIOBOM 3P PeKT
OK30- 1 CIOCOOHOCTH BBICIYIIUBATh COOECEeTHUKA, XUMHUYECKON pEaKIHH,
SHJOTEPMUYECKHE MOHMMATh €r0 TOUKY 3pEHHUs, IPU3HABATh MPABO | KJIacCU(UKALM XUMHUYECKUX
peaxkuuu JpYroro 4ej0BeKa Ha MHOE MHEHME; peakiuii o TermIoBoMy dPQeKxTy.
YMeTh pemiatb pacyeTHbIE
3a/1a4l 10 TEPMOXUMHUYECKUM
ypaBHEHUSIM
CxopocTh XMMHUECKUX | PazBUTHE MOHOIOIMUYECKON U TUAIOTMUECKOM 3HaTh BakHeWmme xumudeckue | 83 ymp 4,
peaxiuii. peun, yMEHHUs BbIpakaTh CBOU MBICIU 1 MOHSTHS: CKOPOCTh XUMHUYECKUX | TECT

[TepBoHauabHbIE
IPEICTaBICHUS O
KaTaJIus3e.

CIIOCOOHOCTHU BBICITYIIIMBATD CO6€C€,I[HI/IKa,
IMOHUMATh €T0 TOUKY 3PCHUS, IIPU3HABATH IIPaBO
APYyroro 4CjJIOBC€Ka Ha HOC MHCHUC,

peakuuii, katanu3 MccnenoBarb
YCJIOBUS, BIMSIONINE HA
CKOpPOCTh XUMHYECKHX pEaKIUU




7 7 Bxoasimas OBnazneHre HaBbIKaMH OpraHu3aluy yueOHOH YMeTh NIPUMEHSTh 3HAHNUS, [IpakTnueck
MPOMEKYTOUYHAS JESITEIIbHOCTH, TOCTAHOBKH LIEJICH, MOJIy4YEHHBIC TIPH H3yYEHUU TeM | ast paboTa
arrecrauus B hopme IUTAHUPOBAHMS, CAMOKOHTPOJISL U OLIEHKH Ne 1.
KOHTPOJILHOH paboThI pe3yJIbTATOB CBOCH JEATEIbHOCTH, YMEHUSIMHU
MPEIBUJIETH BO3MOKHBIE PE3YJIbTaThl CBOMX
JICUCTBUN;
8 8 Ilpakmuueckasn OBrnajieHre HaBBIKAMH OPTaHHU3alMN YIeOHOM YMeTb oOpamathes ¢ 81,2, 3
padoma Ne 1. JIeATEIIbHOCTH, [IOCTAHOBKH LIEJIEH, XUMHUYECKOH NIOCYIOU U Kiaccupuka
Wzyuenue BIusHUS IUTAHUPOBAHMS, CAMOKOHTPOJISL U OLIEHKH 1a00paTOPHBIM 000PYIOBaHUEM, | IIHS
YCIIOBHUI TIPOBEICHUS pe3yIbTaTOB CBOCH JESATEIHHOCTH, yMEHUSIMH WCIOJIb30BaTh MPUOOPETECHHBIE | XUMUYECKUX
XUMHUYECKHUX PEeaKIIHii MPEIBUETH BO3MOKHBIE PE3YJIbTaThl CBOMX 3HAHUS U YMEHUS B JESATEIILHOCTH| peaKiuii
Ha €€ CKOPOCTh JIEUCTBHIA; Y IIOBCEIHEBHOM KU3HHU IS
0e30MmacHOro 00paIeHus C
BEIICCTBAMH U MaTepUATaMH.
Hcnonb3oBath mpruoOpeTeHHBIC
3HAHUS U YMCHHUS B
MPAKTUYECKON JAESITeTbHOCTH U
IIOBCEHEBHOM KU3HHU C LENbIO
0e30MmacHOro o0paIleHus C
BEIICCTBAMH U MaTepHUaIaMH H
9KOJIOTHYECKH TPaMOTHOTO
MOBEJICHUS B OKPYKAIOUIEH Cpeie
9 9 OO6patumeble U ®opmMupoBaHNE YMEHUIN BOCIIPUHUMATD, O06o00mmaTe 3HaHHUA 0 pacTBopax, | 8 5 ymp 2-3,
HeoOpaTUMBble peakliiy. | HUHPOPMAIIUIO B CIIOBECHOW, 00pa3HOM, MIPOBOJUTH HAOIIOIEHNUS 32 TECT
[TonsiTue o CUMBOJIMYECKON (popmax, aHATM3UPOBATH U MPOXOXKACHUEM XUMHUYECKUX
XAMHYECKOM nepepadaThIBaTh MOJYYECHHYIO HH(OPMAITUIO B peakiuii B pacTBopax. 3HaTh
PaBHOBECHHU. COOTBETCTBUU C IMOCTABJICHHBIMH 33/1a4aMH, Ba)KHEHIIINEe XUMUUYECKHE
BBIJICTISITE OCHOBHOE COJIEPIKaHNE IPOYUTAHHOTO | TIOHATHS: 00PaTHMOCTh
TEKCTa, HAXOJUTh B HEM OTBETHI Ha XUMHYECKHUX PEaKIIHiA,
MIOCTABJICHHBIC BOIPOCHI XUMHAYECKOE paBHOBECHE
10 10 CymHocTh mporiecca Pa3BuTHE MOHOIOTUYECKON U AUATIOTUYECKOM 3HaTh BaKHEHIne xumudeckue | 86,7, Tect

ANEKTPOIUTUYECKOMN
JHUCCOIHAIINH.
Jucconuaruysi KUCIOT,
OCHOBAHHUE U coJieit

p€4un, yMCHUS BbIpaKaTb CBOU MBICIIN U
CIIOCOOHOCTHU BBICITYIIIUBATD CO6€CC,I[HI/II(a,
IMOHUMATh €T0 TOUKY 3PCHUS, IIPU3HABATH IIPaBO
APYyroro 4cjIoOBC€Ka Ha THOC MHCHUC,

TMOHSTHS: TUCCOITHAITHS,
3JIEKTPOJIUT, MEXAHU3M
Mpo1uecca TUCCOLMAaIUH.
YMeTh 3anMChIBaTh YPaBHEHHUS
JIFICCOIUAITNH KHUCIIOT,
OCHOBaHHUH U coyiei 3HATh
ONpeAeICHUE TOHATHS

«pacTBOPBI», BUJIbI PACTBOPOB,




CBOMCTBA BOJbBI Kak
pacTBOpUTEIS

YMeTb 00BSCHATD MPOIIECC
pacTBOPEHUS C TOUKH 3PEHUS
ATOMHO- MOJICKYJISPHOTO
Y4YEHUS

11 11 CunbHbIE U ci1a0ble Pa3BuTie MOHOJOTHYECKON U JUAJTIOTHUECKOU 3HaTh BaKHeHMe XumMuueckue | 88, tect
AeKTpoJuThl. CTENEHb | peYd, YMEHHS BbIPaXKaTh CBOU MBICIIH U IOHSTHS: TUCCOIHAINS,
JIMCCOITAAITHH. CITOCOOHOCTH BBICIIYIIIMBATh COOECEIHUKA, 3JIEKTPOJIUT, MEXAHU3M
MMOHUMATh €r0 TOUKY 3PEHHUs, MPU3HABATh MIPABO | MPOLIECcCa TUCCOIUAIUH.
JIPYyroro 4yejoBeKa Ha NHOE MHEHUE; YMeTh 3anuchiBaTh ypaBHEHUS
JHUCCOIHAIUN KHUCIIOT,
OCHOBaHHUH U coyeH
12 12 Peakiium nonnoro [TonuMmaTh pa3nuuus MexIy YMmerh 3anuchiBaTh ypaBHeHHS | 89 ymp 3-6
oOMeHa ¥ YCJIOBUS UX TEOPETUUYECKUMHU MOJICJIIMU U PeaibHbIMU XUMHYECKUX PEaKIuii B HOHHOMN
MPOTEKAHUS obbekTamu; GopMHUPOBAHUE YMEHUHN ¢dbopme. 3HATH yCIOBHS
BOCIIPUHUMATh, HH(OPMAITHIO B CIIOBECHOH, MPOTEKAHUSA XUMHUECKUX
00pa3Hoii, CHMBOJIMYECKOU popmax, peaKuuii 10 KOHIa
aQHAIM3UPOBATH U NepepadaThiBaTh MOTYyYECHHYIO
WH(OPMAIIHIO B COOTBETCTBUU C
IMOCTaBJICHHBIMU 3a/1a4aMH, BEIACISITH OCHOBHOE
CoJIepKaHue MTPOUYNTAHHOTO TEKCTA, HAXOAUTh B
HEM OTBEThI Ha MOCTABJICHHBIE BOIPOCHI
13 13 XuMHudeckne cBorcTBa | Pa3BuTHE MOHOJIOTHYECKOM M THAIOTHYECKOM 3HaTh XUMHYECKHE CBOMCTBA 89, Tect
OCHOBHEBIX KJIaCCOB peuH, yMEHHU BbIpaXkaTb CBOM MBICIIU U OCHOBHEBIX KJIaCCOB
HEOPTraHUYECKHX CIOCOOHOCTH BBICIYIIMBATh COOECETHUKA, HEOPTraHUYECKUX COCAUHECHUH.
COCIMHCHUI B CBETE MMOHUMATh €r0 TOUKY 3pEHHMs, IPU3HABATh IPAaBO | YMETh 3alUCHIBATH YPABHEHUS
npeacrasnennit TOJl u | apyroro yenoBeka Ha ”HOE MHEHHE; XMMHYECKHUX PEAaKIMi B HOHHOMN
OBP (bopme, TPUMEHATh METO]T
3JIEKTPOHHOTO OajlaHca npu
Harmucanun OBP
14 14 XUMHYECKHE CBOMCTBA | Pa3BUTHE MOHOJIOTMYECKON U THAJIOTHUECKOMN 3HaTh XUMHYECKHE CBOMCTBA 88,9
OCHOBHEIX KJIaCCOB peuH, yMEHHUS BbIpaXkaTb CBOM MBICIU U OCHOBHEIX KJIaCCOB TeTpaab

HGOpFaHI/I‘—IeCKI/IX
COE€IUHEHMI B CBETE
npeacraBiernii TOJl u
OBP

CITOCOOHOCTH BBICIYIIMBATh COOECETHNKA,
MOHUMATh €r0 TOUKY 3PEHHUSI, IPU3HABATH MPABO
JPYroro 4eloBeKa Ha HHOE MHEHHE,

HEOPraHMYECKUX COEAUHEHUN.
YMeTh 3anuchIBaTh ypaBHEHUS
XUMUYECKHUX PEAKLUN B HIOHHOMN
(bopme, TPUMEHSATh METOT
3JIEKTPOHHOTO OajlaHca npu
Hanucanuu OBP




15 15 ['uaponus conei. Pa3BuTHE MOHOJIOTMYECKOM U TNATOTHYECKON 3Hath onpeaeneHne ruaponusa | 810, yop 2-3
O06o001IeHre 0 TeMaM | peuH, YMEHHUS BBIPakaTh CBOM MBICITH U CoJIel. YMeThb IIpaxkTueck
« Knaccudukanus CHOCOOHOCTH BBICIIYIIMBATh COOECEIHUKA, KJaccu(puIUpoBaTh XUMUYECKUe | asg pabdora
XUMHUUYECKHMX PEAKLMID» | IOHUMATh €r0 TOUKY 3pEHUs, IPU3HABATh [IPaBO | PEAKIMH, 3alChIBATh Ne 2.
1 «OJIEKTPOJIUTHYECKAs | IPYrOro 4eJI0BEKa Ha MHOE MHEHMUE; YPaBHEHHUS XMMHYECKHUX
JUCCOLMALUS peakiuii B MOHHOU opme,
pelaTh pacyeTHbIE 3aJa4H,
OCYILIECTBIIATH LIENOYKU
XUMHUYECKHUX ypaBHEHUHI
16 16 Ilpakmuueckasn OgnajeHre HaBBIKAMU OpraHU3aMK y4eOHOM Ymetsb oOpamarbes ¢ TETpajib
paooma Ne 2. JIeITEILHOCTH, IIOCTAHOBKH IIEJICH, XUMHYECKON MOCYA0N 1
Pemenune IUTAHUPOBAHMSI, CAMOKOHTPOJISL U OLIEHKU 1a00paTOPHBIM 000PYI0OBAaHUEM,
JKCIIEPUMEHTAIIBHBIX pE3yJIbTaTOB CBOEH NEATEIbHOCTH, YMEHUSAMU UCIIO0JIb30BaTh IPHOOPETEHHBIE
3a/1a4 10 TeMe IPEBUJETh BO3MOKHBIE PE3YJIbTAThl CBOMX 3HAHUS U YMEHUS B
«CBoiiCTBa KUCIIOT, JNENCTBUM; JESATEIIBHOCTH U IOBCEIHEBHOM
OCHOBAHUH U COJIEH KaK YKU3HU 1711 O€3011acCHOT0
JJIEKTPOJIUTOBY» oOpalleHus ¢ BelecTBaMu U
Marepuasiamu. Mcrons3oBaTh
npuoOpeTeHHbIe 3HAaHUS U
YMEHUS B IPAKTUYECKOU
JESATEIIBHOCTH U IIOBCEITHEBHOM
YKU3HU C 11eJIbI0 0€301acHOro
oOpallleHus C BelleCTBaMU U
MaTepuagaMH U SKOJIOTMYECKU
IPaMOTHOI'O NIOBE/ICHHUS B
OKpY>Karolllen cpejie
17 17 KonTpoabHnasi padora | OBnajeHue HaBbIKaMH OpraHU3aluU Y4eOHOH YMeTh NpUMEHSATh 3HaHUS,
Nel « Knaccudukanus | 1edTenbHOCTH, IOCTAHOBKY IIeJIEH, MIOJTyYEHHBIE ITPU U3yYEHUN TEM
XUMHUUYECKHUX PEAKLMI» | INIAHUPOBAHUS, CAMOKOHTPOJIS U OLEHKU
U «ONEKTPOJIUTHYECKAsl | pe3yJIbTaTOB CBOEH AESTENbHOCTH, YMEHUSIMHU
JUCCOLIMALUS IIPEBUJIETH BO3MOKHBIE PE3YJIBTAThl CBOMX
JICCTBUH;
MHuoroo0pa3ue BemectB ( 434yaca)
18 1 [Tonoxenne ranoreHoB | [lonnManne paznuuauil Mexy OOBSCHATH 3aKOHOMEPHOCTH 812 ymp 2,
B [IEPUOANYECKON TEOPETUUECKMMH MOJAEIISIMU U pealbHBIMU WU3MEHEHHUS CBOICTB HEMETANIOB B | TECT

TabJIMLIe U CTPOCHUE UX
aromoB. CBOMCTBa,
MOJTydeHUE U
MPUMEHEHUE TaJOTEHOB

00BEKTaMU,

dopmupoBaHue YMEHU BOCTIPUHUMATD,
nH(OpMaIHIO B CIIOBECHOH, 00pa3HOH,
CUMBOJINYECKON (popmax, aHATM3HPOBATH U
nepepadaThIBaTh MOJIYYCHHYIO HHGOPMAITHIO

MIEpUOJIax U Tpymnmax.
XapakTepru3oBaTh IaJIOT€HbI HA
OCHOBE MX ITOJIOKEHUS B
NepUoIMYecKoil Tabnure u
0COOEHHOCTSIX CTPOEHHUS UX aTOMOB




B COOTBECTCTBHUHU C ITOCTAaBJICHHBIMHA
3ala4yaMU, BBIACIIATE OCHOBHOC COACPIKAHUC
IMPOYUTAHHOI'O TEKCTA, HAXOAUTH B HEM
OTBCTHI HAa TOCTABJICHHBIC BOIIPOCHI

CBOMCTBA TaJIOT€HOB

19 Xiop. CBoiicTBa u Pa3BuTne MOHOJIOTHYECKOH U 3HaTh XUMUYECKHE CBONCTBA 813 ymp
MIpUMEHEHHUE XJIOpa. JMAJIOTMYECKOM pedr, yMEHHUSI BBIPAYKATh rajloreHOB Ha IIPUMEpPE XJI0pa. 5,6,Tect
CBOM MBICJIA U CLIOCOOHOCTH BBICITYIIMBATh OnuceiBaTh CBOICTBA BEIIECTB B
cobecelHUKa, TOHUMATh €T0 TOYKY 3pEHHUs, | X0Ji€ IEMOHCTPAIIMOHHBIX U
pU3HaBaTh MPaABO JIPYroro 4elioBeKa Ha nabopatopHbIX onbITOB . [IpaBuia
WHOE MHEHUE; noBenenus mnpu YC
20 X10pOBOIOPOS: OBnazeHre HaBbIKAaMH OpraHu3aluu 3HaTh XMMHYECKHUE CBOICTBA 814
MOJIyUYE€HUE U CBOMCTBA | y4eOHOM NIEeATENbHOCTH, IOCTAHOBKHU LI€JI€H, | COeAMHEHUM raJIoreHOB Ha IIpUMeEpe
IUTAHUPOBAHMS, CAMOKOHTPOJISL U OLIEHKH xJyiopoBoaopoaa. Cobmonath
pe3yJIbTaTOB CBOEH JIESITEIBbHOCTH, TEXHUKY O€30I1aCHOCTH. Y METh
YMEHHSIMH NIPEABUAETH BO3MOYKHbBIE MPUMEHSTh 3HAHUSI, YMEHHS U
pe3yabTaThl CBOUX JEHCTBUN; HAaBBIKH NP BHITIOJIHCHUH
[TproOpeTeHue ornbITa CaMOCTOSTEIBHOTO TPEHUPOBOUHBIX YIPAKHEHUN U
MIOWCKa, aHAJIM3a U 0TOOpa HHPOPMALIUU 3agaHuil. OnucelBaTh CBOMCTBA
Pa3BuTre MOHOJIOTHYECKON U BEIIECTB B XOJI€
JINAJIOTUYECKON Peur, yMEHUS BHIPAKATh JIEMOHCTPAIIMOHHBIX U
CBOM MBICJIA U CLIOCOOHOCTH BBICITYIIMBATh 71a060PaTOPHBIX OMBITOB
cobeceHUKa,
21 ConsiHasg kucnora u ee | OBnazeHNe HaBbIKAMU OPraHU3alUun 3HaTh CBOMCTBA KJIAaCCOB § 15 yop
COJIn y4eOHOM JeSTEeIHbHOCTH, TIOCTAHOBKH 11€JIeH, | HEOPTaHMYECKUX COSTUHEHUH. 2,3, TecT
MJIAHUPOBAHUS, CAMOKOHTPOJISI U OLIEHKH Pacno3HaBaTh ONBITHBIM ITyTEM [IpakTnueck
Pe3yJIbTaTOB CBOEH JESITEIbHOCTH, pacTBOPHI XJIOPUIOB, OPOMUIOB, ast pabota
YMEHUSIMU NPEIBUIETH BO3MOKHBIE MOAUIOB. YMETh IPUMEHATH Ne3.
pe3yabTaThl CBOUX JEHCTBUN; 3HaAHMS, TIOJYUCHHBIC TTPH U3YICHUHT
TeMbl. OnuChIBaTh CBOMCTBA
BEIIECTB B XOJI€
JIEMOHCTPAILIMOHHBIX U
71a00PATOPHBIX OIBITOB
22 Ilpakmuueckasn OBnazieHre HaBBIKAMH OpTraHU3aluy yueOHOH | YMeTh o0pamaThCcsi C XHMUYECKOH | TETpajb
padboma Ne3. JIeATEIbHOCTH, [IOCTAHOBKH 1IEJIEH, MoCyA0H U 1abopaTOPHBIM

ITony4yenue cosssHOU
KHCJIOTBI U U3yYEHUE €€
CBOMCTB

MJIAHUPOBAHUS, CAMOKOHTPOJISI U OLIEHKH
PE3yIbTAaTOB CBOCH JIEATEILHOCTH, YMEHHUSIMHU
MpEeABUAECTh BOZMOXKHBIE PE3YIbTaThl CBOUX
JICCTBUI;

000pyoBaHUEM, HCTIOIH30BATh
pUOOpPETEHHbIEC 3HAHUS U YMEHUS
B JICATEILHOCTH U MIOBCEIHEBHOM
’KU3HU UTs1 0€30IMacHOTO
oOpallieHus ¢ BEIeCTBAMU U
Marepuasiamu. Mcnonas30BaTh




HPUOOPETCHHBIC 3HAHUS U YMEHUS
B HpaKTH‘-ICCKOﬁ ACATCIIbHOCTH U
HOBCEHEBHOM )KU3HH C LEIbIO
6e30macHOro odpareHus ¢
BEIICCTBAMH U MaTepUallaMt U
9KOJIOTMYECKH IPAMOTHOTO
HIOBEJICHUS B OKPYXKaroLel cpesie

23 [Tonoxxenue OBnajieHre HaBBIKAMK OpraHu3anuu yaeOHol | OOBACHITh 3aKOHOMEPHOCTH 8§17 ynp 4,
KHCJIOpPOJIa U CEPBI B JESATENIbHOCTH, IOCTAHOBKH LIEJIEH, MU3MEHEHHUS CBOMCTB KUCJIOpOa U TeCT
MePUOANYECKON IUTAHUPOBAHMS, CAMOKOHTPOJISL U OLIEHKH CEpBhI B rpyIimnax. XapakTepu3oBarhb
CHUCTEME XUMUYECKUX pE3yIbTAaTOB CBOCH JIEATEILHOCTH, YMEHHUSIMU | HA OCHOBE UX MOJIOKEHUS B
9JIEMEHTOB , CTPOEHHUE | MPEIBUACTh BOSMOXKHBIC PE3YyIbTaThl CBOUX MepUOANYECKON TabIuIle U
UX aTOMOB. JICHCTBUH; OCOOEHHOCTSIX CTPOEHHUS UX aTOMOB
ATIoTponus cepsl Pa3BuTHe crnocoOHOCTH BBICTYIINBATH CBOIICTBa KHCIIOpPOJIa U CEePBI

co0ecelHMKa, IOHUMATh €r0 TOUKY 3pEHHUS, .3HATh AJUIOTPOIIHbBIE
®opmupoBaHue yMEeHUN paboTaTh B Ipymie, | MOAU(PHUKAIUU CEPBI
MPEACTABIISITH M OTCTAUBATh CBOM B3IJISIABI U

yOeXAeHHsI, BECTU AUCKYCCHUIO.

24 CaoiicTBa OBnajieHne HaBBIKAMH OpraHu3anuu yueOHou | 3Hath : pusnyeckue u xumudeckue | §18 ymp 3,

PUMEHEHHUE CEPhI NEeSITeIbHOCTH, TOCTAHOBKH LIeJIeH, CBOIICTBA U MPUMEHEHUE CEPHI. TECT
MJIAHUPOBAHUS, CAMOKOHTPOJISI M OLEHKH OrnuceIBaTh CBOMCTBA BEIIECTB B
PE3YyIbTATOB CBOEH JIEATEILHOCTH, YMEHUSIMU | XOJ€ IEMOHCTPAIMOHHBIX U
MIPEABUICTH BOZMOKHBIE PE3YIIHTAThl CBOUX 71a00PaTOPHBIX OIBITOB
JEHCTBUI;

25 CepoBoiopo. [TorrMaHue pa3IHIuil TEOPETUICCKUMU 3HATh : 0COOCHHOCTH 819 ymp 2-

Cynbduasr . MOJIETISIMU M PEAIbHBIMU 00bEKTaMH; BOCCTAHOBUTEJIBHBIX CBOMCTB 4, Tect
PopMHUpPOBAHHE YMEHUN BOCIIPUHUMATD, CEpoBOIOPOA, €ro 00JacTH
uH(pOpPMAIIKIO B CJIOBECHO, 00pa3HOH, MIPUMEHEHUS
CUMBOJINYECKOH (popmax, aHAIM3UPOBATh U YMeTh 10Ka3bIBaTh HATUUNE
nepepabaTbIBaTh MOIYYEHHYIO HHDOPMALIUIO | CyNb(HI — HOHOB OMBITHBIM ITYTEM.
B COOTBETCTBUU C TTOCTABJICHHBIMH 3aJa9aMH,
BBIJICJIATH OCHOBHOE COJIEpKaHUe
MIPOYNTAHHOTO TEKCTA, HAXOUTh B HEM
OTBETHI HA MOCTABJIEHHBIE BONPOCHI

26 Oxkcup cepsl (IV). ITonnMaHue paznnuuil TEOPETUIECKUMHU YMeTb ONUCHIBATh CBOKCTBA 820 ymp

CepHucras Kuciora u MOJICJTISIMU M PEATbHBIMU O0bEKTaMH; okcuaa cepsl (IV), cepauctoit 24,821

ee conu. OKcu cepsl
(VD). CepHas kucnora u
€€ COJIH.

PopMHpPOBaHHE YMEHUN BOCIIPUHUMATb,
uH(pOpPMAIIHIO B CIIOBECHOM, 00pa3HOii,
CUMBOJINYECKOH (popmax, aHAIM3UPOBATh U
nepepadaTpIBaTh MOJYYCHHYIO HH(POpMAIUIO

KHCJIOTHI U €€ COJIeH, OKCUJ] CepBI
(VI) u cepHOIi KHCTIOTHI U €€ COJIEH.
Hcnonb3oBath NpuoOpeTeHHBIE
3HAHUS U YMEHUS B IPAKTHYECKON




B COOTBECTCTBHH C ITOCTABJICHHBIMU 3aJadaMi,
BBIACIISITE OCHOBHOC COACPIKAHUC
IMPOYUTAHHOI'O TEKCTA, HAXOAUTH B HEM
OTBCTBI HAa TOCTABJICHHBIC BOIIPOCHI

JESTEIbHOCTH U TIOBCEIHEBHOM
YKHU3HH C 1IeNIbI0 0€30I1aCHOTO
oOpalleHns ¢ BelEeCTBAMU U
MaTepualaMH U SKOJIOTMYECKU
IpaMOTHOIO IIOBEJICHUS B
OKpY’KaIoIlleH cpene

27 10 | IlpomexyTounas OBnajeHye HaBbIKaMU OpraHU3aly y4eOHOM | YMeTh NIPUMEHATh 3HaHU, TETpab
UTOroBasi aATTeCTAlMs | JEATEIHLHOCTH, TOCTAHOBKH IIEJIEH, MIOJTyYCHHBIEC TP U3YYECHUH TEM
B (hopMe KOHTPOJIBHON | IJITAHUPOBAHUS, CAMOKOHTPOJIS M OLIEHKH
paboThl pe3yIbTaTOB CBOCH JESITEIHLHOCTH, YMEHUSIMH

IPEIBUIETh BO3MOXKHBIE PE3YJIbTAaThl CBOUX
JIEUCTBHIA;

28 11 | OxkucnurenbHbIe Pa3BuTue MOHOIOIHYECKON M TUAOTUYECKO | 3HATh : 0COOEHHOCTH [TpakTuyeck
CBOICTBa peun, yMeHHS BBIpaKaTh CBOU MBICIIU U OKHUCITUTEIFHBIX CBOMCTB ast pabora
KOHIIEHTPUPOBAHHOU CIOCOOHOCTH BBICITYIIUBATh COOECEeIHUKA, KOHIIEHTPUPOBAaHHON CEepHOM Ned.
CEpHOI KHUCITOTHI MOHUMATh €r0 TOUKY 3pPEHUs, IPU3HABATH KHCJIOTHI , 0071aCTH IPUMEHEHUS

IPaBO JIPYTroro yesJoBeKa Ha HHOE MHEHUE; cepHOM KUCIOTHI . ONUCHIBAThH

OcBoeHue puemMoB JeHCTBUI B CBOMCTBA BEILIECTB B XOJ€

HECTAaHAAPTHBIX CUTYalUsX, OBJIAJICHUE JIEMOHCTPAIlMOHHBIX U

IBPUCTHYECKUMH METOJIAMH PEIICHHS 71a00paTOPHBIX OIBITOB

npobiewm; VYMeTh J0Ka3bIBaTh HATUYHE
Cyb(aT — HOHOB OIMBITHBIM ITYTEM

29 12 | lIpakmuueckas OgnajieHre HaBbIKAMU OpraHu3aluy yueOHoi | YMeTb oOpamarbes ¢ xumuueckoi | §21 ymp
paboma Ned. Pyiienue | AesITENbHOCTH, TOCTAHOBKU LIEJIEH, MOCYA0H U J1abopaTOPHBIM 2,5, Tect
HKCIEPUMEHTATbHBIX IUTAHUPOBAHMSI, CAMOKOHTPOJISI U OLIEHKU 000py10BaHUEM, UCIIOIB30BATh
3aja4 1o TemMe pE3yIBTATOB CBOEH NEATENFHOCTH, YMEHUSIMU | IPUOOPETEHHBIE 3HAHUS 1 YMEHUS

« Kucnopon u cepa» IPEBUIETh BO3MOXKHBIE PE3Y/IbTAaThl CBOUX | B JIESITEIBHOCTH U MOBCEIHEBHON

JICHCTBUI; JKH3HU 1151 0€30IaCHOTO
oOpaleHns ¢ BelecTBaMU U
Marepuasiamu. Mcrnonas30BaTh
puoOpeTeHHbIE 3HAHUS U YMEHHUS
B IIPAaKTUYECKOH NIEATETHHOCTH U
MOBCEHEBHOM KU3HU C IIEIBIO
0e301macHOro 00paleHus ¢
BEIIECTBAMH U MaTepHajaMH U
HKOJIOTHYECKH TPAMOTHOTO
NIOBEJICHUS B OKpY>KalolIel cpesie
30 13 | IlonoxeHne azora u [ToHnMaHue pa3IUIUi MEKIY OOBSACHATH 3aKOHOMEPHOCTH 823 ymp 2-3

docdopa B
MIePUOINYECKOMN

TEOPETUYECKIUMH MOJACIISIMU U peaTbHBIMU
00BEKTAMU;

W3MEHEHUs CBOICTB a30Ta U
dbocdopa B rpymre.




CHCTEME XMMHYECKUX
AJIEMEHTOB , CTPOCHHUE
HUX aTOMOB. A30T:
CBOMCTBA U
MIPUMEHEHHE

dopmMUpOBaHHE YMEHUN BOCTIPUHUMATD,
UH(OPMALIHIO B CIIOBECHOM, 00pa3HOii,
CUMBOJIMYECKON (popmax, aHAIM3UPOBATH U
nepepadaTbIBaTh MOMYyYCHHYIO HH(POpMAITUIO
B COOTBETCTBUU C ITOCTABJICHHBIMU 33Ja4aMH,
BBIJIETISITH OCHOBHOE COJIEP)KaHUE
MPOYUTAHHOTO TEKCTa, HAXOIUTh B HEM
OTBCTBI Ha TOCTABJICHHBIC BOIIPOCHI U
U3JIarath €ro;

XapakTepru30oBaTh Ha OCHOBE MX
IIOJIOXKEHUS B IIEPUOANYECKON
Ta0IHUIE M1 OCOOCHHOCTSIX CTPOCHHS
MX aTOMOB CBOICTBA a30Ta U
dbocdopa. 3HaTh CBOKCTBA U
00nacTh MPUMEHEHHS a30Ta

31 14 Ammuak. @usndeckne | Pa3BuTHE MOHOJOTHYECKOW U AUATOTUYECKON | 3HATH : PU3MUYCCKHE U XUMHUecKue | §24 tecT
U XUMHUYECKUE peuu, yMEHHUs BbIpakaThb CBOU MBICIIHU U CBOWCTBA aMMHUAaKa, €ro [TpakTuueck
cBoiictBa. IlomyueHue | crmocoOHOCTH BBICIIYIIMBATH COOECEIHHKA, [I0JIy4YE€HUE U IPUMEHEHHE. as pabora
U IPUMEHEHUE IOHUMATh €ro TOUKY 3pEHUs, IPU3HABATh OnuceIBaTh CBOWCTBA BELIECTB B Ne5

IIPaBO APYroro 4yejaoBeKa Ha NHOE MHEHUE; X0/I€ IEMOHCTPALIMOHHBIX U
OcBoeHue npueMoB JIeiicTBUI B nabopaTopHbIX onbIToB [IpaBuia
HECTaHJIapPTHBIX CUTYallUSX, OBJIaJICHHUE nosenenus npu YC
9BPUCTUYECKUMHU METOJIAMH PELLICHUS

npo0Jem;

32 15 | Ilpaxmuueckasn OgnajieHre HaBbIKAMU OpraHu3aly yueOHo | YMeTh oOpalmaTbes ¢ XUMUYECKOH | TeTpanb
padoma Ne5 JIeATEIbHOCTH, [IOCTAHOBKH LIEJIEH, OCYA0H U J1abopaTOPHBIM
[Tony4yenue aMMuaka 1 | MJIAHUPOBAHUS, CAMOKOHTPOJISL M OLICHKH 000py10BaHUEM, UCIIOIB30BATh
M3YYEHUE €r0 CBOMCTB | pe3yJIbTaTOB CBOEH AESITENbHOCTH, YMEHUSAMU | IPUOOPETEHHbIE 3HAHUS U YMEHUS

IIPEBUJETH BO3MOKHBIE PE3YJIbTAThI CBOMX B JICSITEIIbHOCTH U TIOBCETHEBHOM

JICHCTBUI; JKH3HU 1151 0€30IaCHOTO
oOpaleHns ¢ BelecTBaMU U
Marepuasiamu. Mcrnonas30BaTh
pUOoOpeTEeHHbIE 3HAHUS U YMEHHUS
B [IPAKTHUYECKOMN JESITEIbHOCTU U
IIOBCEIHEBHOM JKU3HHU C LENBIO
0e30MmacHOro o0paleHus ¢
BELIECTBAMH U MaTepUaIaMH U
HKOJIOTMYECKH TPaMOTHOT'O
IIOBEJICHUS B OKpYXKaloLIeH cpene

33 16 | Comu amMmmoHWMS OgtajieHre HaBBIKAMHU CAMOCTOSITEITHHOTO 3HaTh : 0COOCHHOCTH XUMHUUECKHX | 826 ymp 4-

npuoOpeTeHus CBOMCTB COJIEY aMMOHHUSL. 5, Tect

HOBBIX 3HAHU, OpraHu3auu yueOHOM
JeATEIbHOCTH, [IOCTAHOBKH LICJIEH,
IIJIAHUPOBAHMS, CAMOKOHTPOJISI U OLIEHKH
pE3yIbTAaTOB CBOEH IEATEIBHOCTH, YMEHUSAMU
IIPEABUACTh BOSMOXKHBIE PE3YNIBTATHI CBOUX

OnuceIBaTh CBOMCTBA BEIIECTB B
X0/JI€ IEMOHCTPAIIMOHHBIX U
7a00OPaTOPHBIX OIBITOB




JIEHCTBHIA,

Pa3Butue crnocoOHOCTH BBICTYIINBATH
cobeceTHUKa, TOHUMATh €T0 TOYKY 3pEHHUS,
MIPU3HABATh MPABO JIPYroro 4eloBeKa Ha
WHOE MHEHUE;

34 17 | AsorHas kucnora. OBnazieHrEe HaBbIKaMHU CAMOCTOSTEIbHOTO 3HaTh : 0COOCHHOCTH BaieHTHOCTH | 827 ymip 5,
CrpoeHne MOJIeKYJIbl. npuoOpeTeHus U CTEIICHHU OKHUCIICHHSI a30Ta B TEeCT
CaoiicTBa HOBBIX 3HAHHH, OpraHu3aK yueOHOM a30THOM KUCJIOTE, OKUCIUTEIbHBIX
pa30aBiIeHHON U JeSITeIbHOCTH, IOCTAHOBKU 1IeJIei, CBOWCTB a30THOM KHUCIIOTHI ,
KOHIICHTPUPOBAHHOU IUTAHUPOBAHMSI, CAMOKOHTPOJISI U OLIEHKU 001aCcTH €€ MPUMEHEHUS .
a30THOM KHUCIIOTHI pe3ysIbTaTOB CBOEH JEATEIbHOCTH, yMEHUSAMH | ONUChIBaTh CBOMCTBA BELIECTB B
IPEIBUICTh BO3MOXKHBIE PE3Y/IbTAThl CBOUX | XOJIE IEMOHCTPAIIMOHHBIX U
JecTBUi; 71a00paTOPHBIX OINBITOB
Pa3BuTHe criocoOHOCTH BBICIYIINBATH
cobeceJHNKa, TOHUMATh €r0 TOUKY 3pEHHUS,
NPU3HABATh MPABO APYroro 4eIoBeKa Ha
MHOE MHEHUE;
35 18 | Conu a3oTHOM OBnaneHne HaBbIKaMH opranu3anuu yueoHoi | Ha ocHoBe 3HaHMII 0 cBoMcTBax §28 ymp 2-3
KUCJIOTBI. A30THBIE JeSITebHOCTH, IOCTAaHOBKU 1IeNei, KJIACCOB COEIMHEHUH yMETh
yIoOpeHusl. IUTAHUPOBAHMSI, CAMOKOHTPOJISI U OLIEHKU 3aIMCBIBAaTh CBOMCTBA COJICH
pe3ybTaTOB CBOEH JESTEIbHOCTH, YMEHUSMH | a30THOU KUCIOTH ONUCHIBATh
NPEIBUIETh BO3MOXKHBIE PE3YJIbTAaThl CBOMX | CBOMCTBA BEIIECTB B XOJIE
JEHCTBUH; JIEMOHCTPALUOHHBIX U
7a00pPaTOPHBIX OIBITOB. 3HATH
001aCcTh MPUMEHEHUS a30THBIX
ynobpeHuit
36 19 ®ocdop. Amnorponust | OBnajieHHe HaBbIKaMU OpraHu3aniy yueoHoil | OOBICHATH 3aKOHOMEPHOCTH 829 ymp 3-
docdopa. CpoiicTBa JeSITeIbHOCTH, TIOCTAHOBKH LIEJIeH, M3MEHEHHUs CBOMCTB (ocdopa. 4, Tect
docopa IUTAHUPOBAHMSI, CAMOKOHTPOJISI U OLIEHKU XapakTepHu30BaTh UX Ha OCHOBE
pe3yJIbTaTOB CBOCH JESITETHHOCTH, YMEHUSIMH | TIOJIO)KEHUS B TIEPHOAMYECKON
IpeIBUIETh TabmuIe 1 0COOEHHOCTSIX CTPOCHUS
BO3MOYKHBIE Pe3yJIbTaThl CBOMX JICHCTBHIA, aToma Qocdopa. 3HaTh
[Ipuobperenue onbiTa CaMOCTOSITEIBHOTO AJUTOTPOMHbIE MOIU(DUKAITUT
MOMCKA, aHaJu3a U 0TOOpa nHpOpMAITUH dbocdopa
Pa3BuTrie MOHOJIOTHYECKON U TUAIOTHYECKOU
peuu, YMEHHUS BBIPAKaTh CBOM MBICITH H
CHOCOOHOCTH BBICIYIIUBATh COOECEeIHUKA,
37 20 | Okcun docdopa (V). OgnajieHre HaBBIKAaMU OpraHu3anuu yaeOHol | Ha ocHOBe 3HaHWI 0 CBOMCTBAX §30 ymp 2-4

®dochopHast KuCIoTa U
ee conu. DocdopHbIe

JIeSATEIbHOCTH, IIOCTAHOBKH IIEJICH,
TUTAHUPOBAHUSI, CAMOKOHTPOJISA B OI[EHKH

KJIACCOB COEMHEHHUIN YMETh
3alMChIBaTh CBOMCTBA OKCUJ




yI0OpeHUsI.

PE3YIBTATOB CBOCH NIEATEILHOCTH, YMEHHUSIMU
MpPEABUACTh BO3MOXKHBIE PE3YIbTaThl CBOUX
JIEHCTBHI,

docdopa (V), dochopHO KHCIOTHI
u ee cojieid. OnuckIBaTh CBOMCTBA
BEIIECTB B XOJI€
JIEMOHCTPAIIMOHHBIX U
71a00PaTOPHBIX OMBITOB 3HATH
o0nacts mpuMeHeHus: GochopHbIX
yno0peHui

38 21 | [lonoxenue yrnepona | [loHmManue pa3inuyuii MEXIy OOBSACHATH 3aKOHOMEPHOCTH 831
Y KPEMHUS B TEOPETHYECKUMHU MOJICIISIMU U PEAIbHBIMH MU3MEHEHUsI CBOWCTB yIiIeposia U
NEPUOTNIECKOM 00BEKTaMU; KPEMHHUS B TPYIIIIE.

CHCTEME XUMHUYECKHX dopmupoBaHue yMEHHI BOCHPUHUMATD, XapakTepr30BaTh Ha OCHOBE UX
3JIEMEHTOB , CTPOCHHE | MH(POPMAIMIO B CIOBECHOM, 00pa3HOM, MIOJIOKECHHS B TIEPUOTUIECKOM
UX aTOMOB. CHMBOJIMYECKON (opMax, aHAIN3UPOBATh U Ta0IHIe U OCOOCHHOCTSIX CTPOCHHUS
Annotponus yriaepona | nmepepabaThiBaTh MOTYYEHHYIO HHPOPMALIMIO | MX aTOMOB CBOMCTBA YIiiepoaa U
B COOTBETCTBHH C ITOCTaBJICHHBIMHU 33/1a4aMH, | KPEMHHUsI 3HATh AJUIOTPOITHBIC
BBIJICJIATE OCHOBHOE COJICPYKAHHE MoauduKkauu yriaepoaa
HNPOYUTAHHOTO TEKCTa, HAXOIUTH B HEM
OTBETHI Ha MOCTABJICHHBIE BOIPOCHI
39 22 | Xumuueckue cBoiictBa | OBnajieHHe HABBIKAMU CAMOCTOSTEILHOTO 3HaTh XMMUYECKHE CBOHCTBA 832 ymp 7,
yriepoaa. AacopOuusi. | mpuoOpeTeHNs HOBBIX 3HAHHMA, OPTaHU3aMH | YTIIepoaa, 00JIaCTh MPUMEHEHUS TEeCT

y4eOHOH 1esTeTbHOCTH, IOCTAHOBKH IeNIel, | siBIeHus ancopOruu. OnuchBaTh
TUTAHUPOBAHMSI, CAMOKOHTPOJISI U OLIEHKH CBOIICTBA BEIIIECTB B XOJIC
pe3ybTaTOB CBOEH JEATEIbHOCTH, YMEHUSMH | IEMOHCTPAIL[MOHHBIX U
IPEBUIETH BO3MOXKHBIE PE3YJIbTAThl CBOUX | TaOOPATOPHBIX OIBITOB.
JeUCTBUI;
Pa3BuTHe criocoOHOCTH BBICTYIINBAThH
cobeceIHNKa, TOHUMATh €r0 TOUKY 3pEHHUs,
NPU3HABATh MPABO APYroro YeIoBeKa Ha
MHOE MHEHUE;

40 23 | YrapHslii ra3 : [Tonnmanue paznnuuii TEOPETUUECKUMU 3HaTh XMMHYECKHE CBOICTBA 833 Tect

CBOICTBA,
duznonoruueckoe
JIeiCTBUE

MOJIENISIMU M PeaJIbHBIMU 00bEKTaMH;
PopMHpOBaHHE YMEHUN BOCIIPUHUMATB,
uH(}OpPMAIIUIO B CIIOBECHOM, 00pa3HOii,
CUMBOJINYECKOU (popmax, aHAIM3UPOBATh U
nepepadarbIBaTh MOJYYCHHYIO HH(DOpMAIUIO
B COOTBETCTBUU C ITOCTABJICHHBIMU 33Ja4aMH,
BBIJIETISITH OCHOBHOE COJIEP)KaHNE
MPOYUTAHHOTO TEKCTA, HAXOUTh B HEM
OTBETHI Ha ITOCTABJIEHHBIE BOIIPOCHI U
W3JIaraTh €ro

TapHOTO ra3a u ero
(busnoIoTNYECcKOe NeiCTBUE Y METh
HAXOJUTh 00bEM rasa 1o
W3BECTHOMY KOJIMYECTBY BEIIESCTBA
(¥ IPOU3BOIUTH OOPATHEIE
BBEIYHCIIECHUS. YMETE OKa3hIBaTh
MIEPBYIO MTOMOIIL TIPU OTPABICHUH
yrapHBIM Ta30M




41 24 YriekucsIii ras. OBnajeHre HaBBIKAMH OpPTaHU3alluy y9eOHOH | 3HATH ompeIeeHue MOHITHS [TpakTrueck
YronpHas KUCJIOTa U €€ | IeATEIHHOCTH, ITOCTAHOBKHU IIETIeH, «OTHOCHUTENbHAS IJIOTHOCTH Ta30B» | ast paboTa
conu. Kpyrosoport IUTAHUPOBAHMS, CAMOKOHTPOJISL U OLIEHKH YMeTh BBIYUCIIATH OTHOCUTENBbHYIO | No6
yriiepojia B MpUpo/Ie. pe3yJbTAaTOB CBOCH JEATEILHOCTH, YMEHUSMHU | INIOTHOCTH ra30B. OMHUCHIBATH

MPEIBUJIETH BO3MOKHBIE PE3YJIbTaThl CBOMX CBOIICTBa BEILIECTB B XOJ€
JICHCTBU; JEMOHCTPALUOHHBIX U
Pa3BuTHe crnocoOHOCTH BBICTYIINBATH 71a00PaTOPHBIX OMBITOB
co0eceTHUKa, TOHUMATh €T0 TOYKY 3pEHUs,

pU3HaABaTh MPABO JIPYroro 4eloBeKa Ha

WHOE MHEHHUE;

dopmupoBaHue yMeHUN paboTaTh B IpyIIIeE,

MPEJICTABIISITh U OTCTAWBATh CBOM B3TJISAIBI U

yOeXAeHHsI, BECTU AUCKYCCHUIO.

42 25 | lpakmuueckasn OgBnajieHre HaBBIKAMH OpPTaHU3aluy yaeOHOH | YMeTh oOpamaThes ¢ xumuueckon | §34 ymop 3
paboma Ne6 NEeSITeIbHOCTH, TOCTAHOBKH LIEJIeH, MOCYAOH U 1abopaTOPHBIM §35 Terpanp
[Tomryuenue okcuia TUTAHUPOBAHMS, CAMOKOHTPOJISL U OLICHKH 000pyI0BaHNEM, HCIIOIH30BAThH
yraepoaa (IV) u pe3yNbTAaTOB CBOEH AEATEITbHOCTH, YMEHUSIMU | IPUOOPETEHHBIC 3HAHUS U YMEHHUS
W3YYCHHE €T0 CBOMCTB. | MPEABUICTH BOZMOXKHBIC PE3YJIbTAThI CBOUX B JICSITEIILHOCTH U TIOBCETHEBHOM
Pacno3naBanue NEeNCTBUI; JKU3HU 171 O€30MacHOTO
KapOOHATOB. oOpalieHns ¢ BemecTBaMu 1

MaTepuaiamu. Mcrnonb30Bath
PUOOpPETEHHBIC 3HAHUS U YMEHUS
B MIPAKTUYECKOHN JEITETbHOCTH U
MOBCEIHEBHOMW KU3HU C LEJIBIO
6e3omacHOro odpareHus ¢
BEIIECTBAMH U MaTepUaIaMH U
HKOJIOTMYECKU TPAMOTHOTO
TOBEJICHUS B OKPYKAIOIIEH cpefie

43 26 Kpemnwnii u ero Pa3BuTHE MOHOJIOTMYECKOM U TMATOTUYECKON | 3HATh CBOMCTBA KPEMHHUS U €T0 837, 38
coenuHeHus. CTEKIIO. peyvH, yMEHHS BBIPAXKATh CBOM MBICITH 1 COCIMHEHUH, 00JIaCTh ymp3, TecT
[lemeHT. CIIOCOOHOCTH BBICTYIIMBATh COOECETHUKA, npuMeHeHus. OnuchIBaTh CBOMCTBA

MMOHMMATh €TI0 TOYKY 3PCHHSI, TPH3HABATH BEIIECTB B XOJI€
MPaBO APYroro 4eJoBeKka Ha NHOE MHEHUE; JIEMOHCTPAIIMOHHBIX U
OcBoeHne MpUEMOB JCICTBUN B 71a00PaTOPHBIX OMBITOB
HECTAH/IAPTHBIX CUTYAIIUSIX, OBIIAJICHHE
IBPUCTHYCCKUMH METOJIAMH PEIICHUS
npobiewm;
44 27 O0600611IEHNE TT0 TEME Pa3BuTne MOHOIOTHYECKON U JUATOTUYECKON | YMETh NPUMEHSATh 3HAHHUS, TEeTpaJib

« HemeTamie»

pedu, yMEHHUs BbIpaKaTh CBOU MBICITH U
CIOCOOHOCTH BBICJIYIIMBATh COOECETHNKA,

YMCHUA U HABBIKU ITPU
BBITTIOJJHCHHWHU TPCHHUPOBOYHBIX




MMOHUMATh €ro TOUKY 3PCHHS, PU3HABAThH
MpaBo JPYroro 4eJoBeKa Ha MHOE MHEHHUE;
OcBoeHue NMPUEMOB JACHCTBUH B
HECTaHJAPTHBIX CUTYalUsIX, OBJIAaJICHHUE
SBPUCTUYECKUMH METOJIaMHU PEIICHHS
npo0Jem;

YIPaXXHEHUH U 3a1aHUI

45 28 O000111EeHME 110 TEME Pa3BuTHE MOHOJIOTMYECKOM M TNAJIOTUYECKON | YMETh MPUMEHSTh 3HaHUS, YMEHUS | TeTpadb
« Hemeramnbny peuH, yMEHHUS BbIpaXkaTh CBOU MBICIU U Y HaBBIKH MPY BHITIOJIHEHUH
CIIOCOOHOCTH BBICITYIIMBATh COOECETHUKA, TPEHUPOBOUHBIX YIPAKHEHUN U
MOHUMATh €r0 TOUKY 3pPEHHUs, IPU3HABAThH 3aIaHuI
MPaBo APYroro 4yejaoBeka Ha NHOE MHEHUE;
OcBoeHue NMpUeMoB JACHCTBUN B
HECTaH/IAPTHBIX CUTYAIIUAX, OBIIAJICHHE
HBPUCTUYCCKUMH METOJAMU PEIICHUS
po0Jem;
46 29 KonTposbHas padora | OBiiajieHHe HaBbIKaMU OpraHU3aluu Y4eOHOM | YMeTh NpUMEHATh 3HaAHUS,
Ne2 o Teme NEeSTEIbHOCTH, IOCTAHOBKH LIeJIeH, MOJIy4YEHHBIE [TPU U3yYECHUH TEM
« Hemeranmb» MJIAHUPOBAHUS, CAMOKOHTPOJISI M OLEHKH
pe3yNbTAaTOB CBOEH EATEIbHOCTH, YMEHUSIMHU
MPEABUACTH BOZMOKHBIC PE3YIIHTAThl CBOUX
JIIeHCTBHI;
47 30 [Tonoxenne metamioB | Pa3BuTue MOHOJIOTUYECKON U JTUATOTHYECKON | 3HATh OCOOCHHOCTH CTPOCHUS 839 ymp 5-
B [I€PUOIMYECKON peuH, yMEHHU BbIpaXkaTb CBOM MBICIIU U aToMa MeTaJljia, 3aKOHOMEPHOCTH 6, 842
CHUCTEME XUMUYECKUX CITOCOOHOCTH BBICIYIIMBATh COOECETHUKA, W3MEHEHUs CBOMCTB METAJIOB M UX
anemenTos /.M. IIOHUMATh €ro TOYKY 3pEHUs, IPU3HABATH coenunenuit B [ICXD JI.1.
Menneneena. MpaBo JIPYroro 4eJoBeka Ha MHOE MHEHHUE; MeneneeBa, 0COOEHHOCTH
Meramnnueckas cBsi3b. | OCBOEHHE IPUEMOB JIEUCTBUH B CTPOEHHUS METAIJIOB KaK MPOCTHIX
®du3nyecKue CBOMCTBAa | HECTAHAAPTHBIX CUTYAIUsX, OBJIaJICHNE BEIECTB, (PU3NYECKUE CBOMCTBA
MeTasuioB. CIuiaBsl HBPUCTUYECKUMH METOJAMU PEIICHUS METaJIJIOB, CIIaBOB. OOBSICHITH
METaJlIOB. npo0Jem; 3aBUCUMOCTH (PU3UYECKUX CBOMCTB
METaJUIOB OT UX CTPOEHUS
48 31 Haxoxnenue meramioB | Pa3BuTHe MOHOJIOTHYECKON U JUATIOTHYECKON | 3HATh: (hM3UYECKUE CBOMCTBA 840

B IIpUpPOJIE U 001IHe
CIOCOOBI X
HOJTYYCHHS.

peuu, yMEHHUs BBIpa)kaTh CBOM MBICIH U
CITOCOOHOCTH BBICIYIIMBATh COOECETHNKA,
NOHUMATh €ro TOUKY 3pEHUs, IPU3HABATh
NPaBo JIPYTOTO YeIOBeKa Ha MHOE MHEHUE;
OcBoeHMe PUEMOB NEHCTBUI B
HECTAaHAAPTHBIX CUTyallusiaX, OBJIaJCHUEC
HBPUCTHYECKUMH METOJJaMH PELICHUS
po0Jem;

METAJI0OB, HAXOKIEHNE METAIIJIOB
B MPUPO/IE, OOITHE CITOCOOBI UX
MOJTyYEHUSI.

Hcnoap3oBaTh METON
AIIEKTPOHHOTO OallaHca mpu
ypaBHHBaHHH ypaBHeHHH
XUMHYECKHUX PEaKIIHii




49 32 Xumudeckue cBoiictBa | OBnajeHue HaBBIKAMH CAMOCTOSITETFHOTO 3HaTh: XUMHUYECKHE CBONCTBA 841 ymop 3
MeTaIsoB. Psn MPUOOpPETEHNUS] HOBBIX 3HAHUM, OPTaHU3AIMA | METAJUIOB, KAK BOCCTAHOBUTEIICH,
AKTUBHOCTH yueOHOM NesTeIbHOCTH, TOCTAHOBKHU 1I€JIei, | B3aUMOJIEHCTBUE METAJIIOB C
( PIEKTPOXMMHUYECKUN | MJIAHUPOBAHUS, CAMOKOHTPOJIS U OIICHKHU KHCIJIOPOJIOM, HEMETaJJIAMHU, BOJOM.
PSA HAIIPSKEHU ) pe3yJIbTaTOB CBOEH AeATebHOCTU, yMEHUsIMU | OCOOEHHOCTH B3aUMOIEHCTBUS
METAJIJIOB MpEeABUACTH BOZMOXKHBIE PE3YIbTaThl CBOUX METaJUIOB C PACTBOPAMH KUCJIOT U
JIeHCTBHI; cosiei. Mcrmonp30BaTh TaOIHIbI
Pa3zBuTHE CTOCOOHOCTH BHICIYIINBATH pPacTBOPUMOCTH U pslia
co0eceIHMKA, TOHUMATh €r0 TOUKY 3pEHHUS, HaANPSDKEHUH METaIOB JUIs
MIPU3HABATh MPABO JIPYroro 4ejoBeKa Ha MIPOTHO3MPOBAHUS MX CBOWCTB
WHOE MHEHHUE;
50 33 [[{emounble METAIIIBL: OBnazieHne HaBBIKAMH OpPraHU3aliy yueOHOM | 3HATh : CTPOCHUE aTOMOB §43 ymp 5-6
HAXO0XJICHUE B NEeSITeIbHOCTH, TOCTAHOBKH LIeJIeH, HIeJIOYHBIX METAIIOB, (pU3nveckue
npupoje, GU3NYECKUe | INIAHUPOBAHUS, CAMOKOHTPOJISI U OIICHKH Y XUMHYECKUE CBOMCTBA
U XUMUYECKHE pe3yNIbTAaTOB CBOEH AEATEIbHOCTH, YMEHUSIMHU | IEIOYHBIX METANIOB KaK MPOCTHIX
CBOICTBA MIPEIIBUJIETH BO3MOYKHBIC PE3YJIbTAThl CBOMX BEIIICCTB B IUIAHE CPABHUTEIBHON
NEeNCTBUI; XxapakTepucTuku. ONUCHIBAThH
Pa3zBuTHE CTOCOOHOCTH BBICITYIINBATH CBOICTBA M3y4aeMbIX BEIIIECTB Ha
co0eceIHNKa, TOHUMATh €T0 TOUKY 3pEHHUS, OCHOBE HaOIIOIEHUS 32 UX
MIPU3HABATh MPABO JIPYroro 4eioBeKa Ha MPEeBPAICHUSIMHI
WHOE MHEHHUE;
®opmupoBaHue yMeHU paboTaTh B IpyIIie,
MPEJICTaBIISITh U OTCTauBaTh CBOM B3TJISAIBI U
yOEXKJIeHUsI, BECTH TUCKYCCHIO.
51 34 Okcuabl U THAPOKCUIBI | Pa3zBuTHE MOHOJOTHYECKON U Auanorniyeckoil | CpaBHUBATh OTHOLLIEHUE 843,
MIEJTIOYHBIX METAIIIOB. peYH, yMEHHS BBIPAXKATh CBOM MBICITH 1 M3y4aeMbIX MeTauioB. OKCHIOB U | TETpab
[Tpumenenue CIIOCOOHOCTH BBICTYIINBATh COOECETHUKA, THJIPOKCHJIOB K BOZIe. 3HATH
HIEJTIOYHBIX METAJIJIOB MOHUMATH €TI0 TOYKY 3PCHHUSI, TPH3HABATH CBOMCTBA KJIACCOB COEMHEHUN U
MPaBo APYroro 4yeJoBeka Ha NHOE MHEHUE; YMETh OCYIIECTBIISTh
OcBoeHue pruemMoB JeHCTBUN B [IpEBPALLEHHUS.
HECTAH/IAPTHBIX CUTYAIIUSX, OBIIAJICHHE
IBPUCTHYCCKUMH METOJIAMH PEIICHUS
npobiem
52 35 [IlenouHo3emenbHbBIE OBnajeHre HaBBIKAMH OpPTaHU3aliK Y9eOHOH | 3HATH : CTPOCHHE aTOMOB §44 ymp 3-
MeTaimbl. Haxoxkenue | IesTenbHOCTH, TOCTAaHOBKH IIeTeH, IeTOYHO3EMETbHBIX METaJIIIOB, 4,845

B npupoje. Kanpnnii n
€ro COeIMHCHUSI.
KecTkoCTh BOIBI 1
CIIOCOOBI €€
YCTpaHECHHS

IIJIaHUPOBAHUA, CAMOKOHTPOJISA U OLICHKH
pE3yIbTAaTOB CBOEH J1€ATENIbHOCTH, YMEHUSIMU
NpeaABUACTb BO3BMOXKHBIC PE3YJIbTAaThl CBOUX
JEeHCTBHI;

(bu3HYecKre U XUMHUIECKUE
CBOMCTBA LIEIOYHO3EMEBHBIX
METaJUIOB KaK MPOCTHIX BEIIECTB B
TJTaHE CPABHUTEIHHOM
XapakTepucTuKu. OnuchIBaTh




CBOMCTBA M3y4aeMbIX BEIICCTB Ha
OCHOBE HAOJIIOIEHHUA 3a UX
npeBpaimieHusiMu. CpaBHUBATh
OTHOILIEHUE U3yYaEeMbIX METAJIJIOB.
OKCHIOB U THAPOKCHJIOB K BOJIC.
3HaTh CBOICTBA KJIACCOB
COCJIMHEHUHN U YMETh
OCYIIECTBIISATh NMPEBPAICHUSI.

53 36 ATIOMUHUI. OBnajieHre HaBBIKAMH OpPTaHW3alluy y9eOHOH | 3HATH : CTPOCHHE aToMa 846 ymp5,8,
Haxoxnenue B JESATEIbHOCTH, IOCTAHOBKH LIEJIEH, AMIOMUHUS, (PU3NIecKre U TECT
npupojae. CoicTa IJIAHUPOBAHMS, CAMOKOHTPOJISI U OLIEHKH XUMHUYECKHUE CBOKCTBA AIFOMUHUS
AITIOMUHUS PE3yJIbTaTOB CBOEH AESITEIbHOCTH, YMEHUSAMHU | KaK IIPOCTOr0 BEILIECTBA B IUIAHE

MpEeABUAECTh BO3MOXKHBIE PE3YJIbTAThl CBOUX CpPaBHUTEIBHON XapaKTEPUCTUKHU.
JIEHCTBUH; OnuceiBaTh CBOICTBA U3y4aeMbIX
[TproOpeTreHue omnbITa CaMOCTOSATEIBHOTO BEIIECTB Ha OCHOBE HAOIIO/ICHUS 32
MIOWCKa, aHAJIM3a U 0TOOpa HHPOPMALTUU ux npespaieHusiMu. CpaBHUBAThH
Pa3BuTHE MOHOJIOTMYECKON U TMATOTUYECKON | OTHOIIEHHE U3y4YaeMbIX METAJIJIOB.
peuu, yMEHHUs BbIPAXKaTh CBOU MBICIU U OKcuI0B U THIPOKCHJIOB K BOJIE.
CIIOCOOHOCTH BBICITYIIMBATh COOECETHUKA, 3HaTh CBOMCTBA KJIAaCCOB
COCIMHEHUH U YMETh
OCYLLIECTBIISATH MPEBPALCHUSI.
AmMdoTepHOCTh

54 37 AmMdotepHoCcTh Okcuna | OBnageHNe HaBbIKAMU OpraHu3anuu yueOHoil | OmuchIBaTh CBOICTBA U3yYaeMbIX § 47 ynp
U TUJIPOKCH]IA JeSITeIbHOCTH, TIOCTAHOBKH LIEJIeH, BEIIECTB Ha OCHOBE HaOMOeHns 3a | 3,5
ATIOMUHMUSL. MJIAHUPOBAHUS, CAMOKOHTPOJISI U OLIEHKH ux npespaieHusMu. CpaBHUBATH

Pe3yJIbTaTOB CBOEH AESITENIbHOCTH, YMEHUSIMHU | OTHOIIEHHE U3Y4aeMbIX METAJIJIOB.
IIPEBUJIETH BO3MOKHBIE PE3YJIbTAaThl CBOMX OKcuaoB U THIPOKCHUIOB K BOJIE.
JICHCTBHIA, 3HaTh CBOICTBA KJIACCOB
COCIMHEHUN U YMETh
OCYIIECTBIISATh IPEBPALLICHUSI.
AMpOTEpPHOCTD
55 38 Kenezo . Haxoxnenue | Pa3zBuTre MOHOJOTHMYECKOW U TUATIOTMYECKON | 3HATH : CTPOCHHUE aTOMa JKeJle3a, 848, Tect

B nipupoae. CpolicTBa
xKenesa.

peuu, yMEHHUs BBIpa)kaTh CBOM MBICIH U
CITOCOOHOCTH BBICITYIIIMBATh COOECETHUKA,
NOHUMATh €ro TOUKY 3pEeHus, IPU3HABATh
NPaBo JIPYTOTO YeJIOBEKa Ha MHOE MHEHHE;
OcBoeHMe PUEMOB NEHCTBUI B
HECTAaHAAPTHBIX CUTyallusiaX, OBJIaJCHUEC
HBPUCTHYECKUMH METOJJaMH PELICHUS
po0Jem;

buznUecKre 1 XUMUYECKHE
CBOICTBa JKee3a Kak MPoCToro Be-
IIeCTBA B IJIaHE CPABHUTEILHON
xapakTtepuctuku. ONMUCHIBaThH
CBOICTBA M3y4aeMbIX BEIIECTB Ha
OCHOBE HaOIIOIEHNS 32 UX
MIPEeBPAICHUSIMH.




56 39 CoenrHeHns KeJiesa. PazBuTre MoHOIOTHYECKOM 1 Tuanorunyeckoi | OMUChIBaTh CBOMCTBA M3y9aeMBbIX [TpakTrueck
pedu, yMEHUs BBIpaKaTh CBOU MBICITH U BEIIIECTB Ha OCHOBE HAOIIO/IeHUs 3a | ast paboTa
CIIOCOOHOCTH BBICITYIIMBATh COOECETHUKA, ux npespameHusiMu. CpaBauBatb | No7
MOHUMATH €r0 TOUKY 3PCHHUSI, TPHU3HABATH OTHOIICHHUE N3YYaeMbIX METAJIIOB.
MPaBo APYroro 4yejaoBeka Ha NHOE MHEHUE; OKcuII0B U THAPOKCHJIOB K BOJIE.
OcBoeHue pueMoB JEHCTBUI B 3HaTh CBOMCTBA KJIACCOB
HECTaH/IAPTHBIX CUTYAlIUSIX, OBIIAJICHHE COCIMHEHUI U YMETh
IBPUCTUYECKUMHU METOJAMH PEIICHUS OCYIIECTBIISATH IPEBPAIICHHSI.
po0Jem; YMeTb 0OBSICHATh U3MEHEHUE
CBOWCTB COEJIMHEHHUI KeJle3a,
3HATh MPUUUHY ITOTO
57 40 | lIpakmuueckasn OBgajicHre HAaBBIKAMHU OpPraHU3aIMK yueOHOM | YMeTh oOpalaThcst ¢ XuMudeckoi | 849 ymp 3-
paboma Ne7 NEeSITeIbHOCTH, TOCTAHOBKH LIeJIeH, MOCYIOH 1 JIA00OPAaTOPHBIM 4, TecT
Pymienue TUTAHUPOBAHMS, CAMOKOHTPOJISL U OLICHKH 000pyI0BaHNEM, HCIIOIH30BATH
SKCIIEPUMEHTAIBHBIX pe3yNIbTAaTOB CBOEH EATEIbHOCTH, YMEHUSIMU | IPUOOPETEHHBIC 3HAHUS U YMEHHUS
3a/1a9 10 TEME « MIPEIIBUJIETH BO3MOYKHBIC PE3YJIbTAThl CBOMX B JICSTEIILHOCTH U TIOBCETHEBHOM
MerTaisl U Ux NEeNCTBUI; JKU3HU 171 O€30MacHOTO
COCITMHEHUS oOpalleHus ¢ BEIIeCTBAMHA U
MaTepuaiamu. Mcrnonb30Bath
MPUOOPETEHHBIC 3HAHUS U YMEHUS
B MIPAKTUYECKOHN JAESITEIbHOCTU U
MOBCEIHEBHON XU3HHU C LIEIIBLIO
6e3omacHOro odpareHus ¢
BEIIECTBAMH U MaTepUaIaMH U
HKOJIOTMYECKU TPAMOTHOTO
TOBEJICHUS B OKPYXKAIOIIEH cpefie
58 41 [ToaroroBka k Pa3BuTre MOHOIOTHYECKON U AUATOTHYECKON | 3HATh OCOOEHHOCTU CTPOSHUS TeTpab

KOHTPOJILHOH padoTte 3
10 TEMeE
« Metamnmbl»

peun, YMCHHA BbIpaXXaTb CBOU MBICIIU U
CIOCOOHOCTH BBICITYIIUBATh COOECEeIHUKA,
MMOHUMATh €T0 TOUKY 3pCHUA, IIPU3HABATDH
IIPAaBO APYroro 4ejaoBeKa Ha NHOE MHEHHUE;
OcBoeHne MpUEMOB JCHCTBUN B
HECTAHJIapPTHBIX CUTYallUsX, OBJIAJCHHUE
OBPUCTUUCCKUMHU METOJaMU PCIICHUA
npobiewm;

aToMa MeTaJljia, 3aKOHOMEPHOCTH
W3MCHCHHS CBOMCTB METAJIOB U BX
coequrenut B [ICXD J1.W.
MenneneeBa, 00IINE CIIOCOObI
MOJyYECHUSI METAJIJIOB. Y METh
OCYILIECTBIISAThH LEMOYKU
XUMUYECKHUX TTPEBPAIICHUN Ha
OCHOBE XHUMUYECKHX CBOMCTB
METaJJIOB M UX COEeTUHEHHUM.
Pemate pacuetHble 3a/1a4u 1O
YpaBHEHUSAM XUMHUUYECKUX PEAKIIUM.
ONBITHBIM ITYTEM OIPEAEIATh
KayeCTBEHHELIH COCTaB BEIIECTB




59 42 IToxaroroska k Pa3BuTHE MOHOJIOTMYECKOM U TUAIOTHYECKON | 3HATh OCOOCHHOCTH CTPOCHUS TeTpaab
KOHTPOJILHOM paboTe3 | peuu, yMEHHUs BBIpakaTh CBOM MBICIH H aToMa MeTaJljia, 3aKOHOMEPHOCTH
10 TeMeE CHOCOOHOCTH BBICIIYIIMBATh COOECEIHUKA, M3MEHEHMs CBOMCTB METAJJIOB U UX
« Merab» IIOHUMATh €ro TOYKY 3pEHUs, IPU3HABATH coenuHenuit B IICXD J1.11.
IPaBO JIPYroro 4esJoBeKa Ha MHOE MHEHUE; MeneneeBa, oouiye cnocoOsl
OcBoeHue pueMoB JEHCTBUI B IIOJIy4EHUS METAJIOB. Y METh
HECTAaHAAPTHBIX CUTYalUsIX, OBJIACHHUE OCYILECTBIIATh LIETTOYKU
IBPUCTUYECKUMHU METOJAMH PEIICHUS XUMHUYECKUX MPEBpAIIECHUN Ha
npoodiewm; OCHOBE XMMHMUYECKUX CBOWCTB
METaJUIOB U UX COCIUHECHUH.
Pemiate pacueTHble 3a1a41 110
YPaBHEHUSIM XUMHUYECKHUX PEAKIIHM.
OIBITHBIM ITyTE€M OIPEEIIATh
KaueCTBEHHbBIN COCTaB BELIECTB
60 43 | KontpoJabHas padora | OBiazieHrne HABBIKAMH OpraHu3aluu ydeOHOH | YMeTb NpUMEHSTh 3HaHus,
Ne 3 o Teme JeSITEIbHOCTH, IOCTAHOBKHU LIEJIeH, MIOJIy4YEHHBIE [TPU U3YUYEHUH TEM
« Metanis» IUTAHUPOBAHMSI, CAMOKOHTPOJISI U OLIEHKU
Pe3yJIbTaTOB CBOEH AESITENbHOCTH, YMEHUSIMHU
IpPEBUIETh BO3MOXKHBIE PE3YJIbTAaThl CBOUX
JIEUCTBHIA;
Kpartknii 0030p BaxKHeHIIMX OPraHM4YeCKUX BemiecTs ( 8yacoB)
61 1 Opranunyeckas xumus. | opMupoBaHre yMEHHI BOCHPUHUMATD, Wmets nonsitue 06 ocodennoctsx | 851,52
YrieBogopoasl. UH(OPMALIHIO B CIIOBECHOM, 00pa3HOii, OpPraHMYECKUX BEIIECTBAX, UX
[Ipenenbubie ( CUMBOJIMYECKOH (hopMax, aHATU3UPOBATh U KJ1accuuKammu., 0COOEHHOCTIX
HaCBIIIIEHHbBIE) nepepadarbIBaTh MOJYYSHHYIO MH(QOPMAIUIO | CTPOSHUS Ha MPUMEpE aTKaHOB
YIII€BOIOPOBI. B COOTBETCTBUU C ITOCTaBJICHHBIMU 33Ja4aMH,
BBIJIETISITH OCHOBHOE COJIEP)KaHNE
MPOYUTAHHOTO TEKCTa, HAXOUTh B HEM
OTBETHI Ha ITOCTABJIEHHBIE BOIIPOCHI U
U3JIarath €ro;
62 2 Henpenensuble Pa3Butue MoHonOrHUecKol U tuanornyeckoil | Mimers nonstue o6 ocodbeHHoctTsx | §53 ymp 4-5
(HEeHaCBhIILIEHHBIE ) peuu, yMeHHUs BbIpakaThb CBOU MBICIU 1 HeNpeeNbHbIX YTIEBOI0POAOB, 854
YIIIEBOIOPOBI. CHOCOOHOCTH BBICIYIIUBATh COOECEeTHUKA, JIBOMHAas CBs3b, cBOiicTBa. O0NacTh
MOHUMATh €r0 TOUKY 3pEHHUsI, IPU3HABATh MPUMEHEHHUS YTIEBOI0POI0B
IIPAaBO APYToro 4eIoBeKa HA NHOE MHEHHUE;
OcBoeHune MpUeMoOB JACHCTBUN B
HECTAaHAAPTHBIX CUTYAIUSX, OBJIAICHHUE
SBPUCTHYECKUMHU METOJIaMU PELICHUS
npobiewm;
63 3 [Tpon3sBogHBIC OBazieHre HaBBIKAMH CAMOCTOSATEIILHOTO HNmeTth moHsTHE O TpeNeabHbBIX 855, tecr




yTJIEBOAOPOIOB.
CnupTsl.

MpruoOpETEHNUST HOBBIX 3HAHHH, OPTaHU3aAIUN
yueOHOM NesTeIbHOCTH, TOCTAHOBKHU IEJICH,
MJIAHUPOBAHUS, CAMOKOHTPOJISA U OLIEHKU
pPE3yJIbTATOB CBOEH JEATEIIbHOCTH, YMEHUSAMU
MPEIBUIETh BO3MOXKHBIE PE3YJIbTaThl CBOUX
JICUCTBUIA;

Pa3BuTHe criocOOHOCTH BBICITYIIIMBATH
cobeceHUKa, TOHUMATh €r0 TOUKY 3pEHUs,
MIpU3HABATh IPaBO APYroro 4ejaoBeKka Ha
HHOE MHCHUE;

OJIHOATOMHBIX CIHUpPTaxX Ha
IpUMepe METaHOoJIa M ATaHOJIA
.TPEXaTOMHBIN CIHUPT — MNIULIEPHH.
Hcnonb30BaTh NpuOOPETECHHBIE
3HAHUA U YMEHUS B IPAKTHUECKON
JeSITETILHOCTH U TIOBCETHEBHOU
HU3HU C LIETBI0 O€3011acHOTO
oOpalleHus ¢ BEIeCTBAMU U
MaTepuaiaMH U SKOJIOTHYECKU
IpaMOTHOT'O TIOBEJICHUS B
OKpYKalollel cpeje

64 KapGoHoBbIe KUCTOTHL. | Pa3BuTHE MOHOJIOTHYECKON U AUanorudeckor | MiMeTh moHsTHe 00 0MHOOCHOBHBIX | 856 ymip 6
CrnosxHble 3(UpBHL. peuu, yMEHHUS BbIpakaTh CBOU MBICITU U npeeabHBIX KapOOHOBBIX
Kupsl. CIOCOOHOCTH BBICIIYIIIMBATh COOECEIHUKA, KHUCJIOTaxX Ha MPUMEPE YKCYC HOM
MOHUMATh €r0 TOYKY 3PEHHUSI, TPU3HABATh kucnothl. Ee cBoiicTBa u
IIPaBO APYroro 4ejaoBeKa Ha NHOE MHEHUE; npuMeHeHne Bianmoneiicteue
OcBocHMe MPUEMOB JEHCTBUH B YKCYCHOM
HECTAaHAAPTHBIX CUTYAIHSX, OBJIAJICHHE KHCJIOTBI C STHJIOBBIM CITIUPTOM.
SBPUCTHUECKUMHU METOJIaMU PELICHUS Peakuus stepuduxanyu, ee
npooiieM; 00paTUMOCTb.
CrtpoeHnue CcloXHbIX 3(hUPOB
Crnoxubie 3¢upsl B ipupoie XKupbl
KaK CIIOKHBIE d(DUpPBI
TPEXaTOMHOTO CIIUPTA TIUIEPUHA U
JKUPHBIX KHCIOT. YMETh
MIOJTb30BATHCS JTOTIOTHUTEIbHBIMA
MCTOYHUKAMU JJI TOATOTOBKU
KpaTKUX OTBETOB. [ OTOBUTH
MPE3EeHTAIH [0 TEME
65 VYriaeBoasl PazBuTtne MoHomornyeckoit u auanorndeckoit | [lonsrue o0 yrieBogax. I'mroko3a, 857
peuu, YMEHHUS BBIPAKaTh CBOM MBICITH H ee CBOWCTBA M 3HAUCHHE.
CHOCOOHOCTH BBICIYIIUBATh COOECEeTHUKA, [Tonucaxapa, ux ouonoruyecKas
MIOHUMATh €r0 TOUKY 3pPEHUs, IPHU3HABATh pOJIb. YMETH 0JIb30BaThCA
IIPAaBO APYToro 4eIoBeKa HA NHOE MHEHHUE; JOTIOTHUTETbHBIMUA UCTOYHUKAMU
OcBoeHMe MTPUEMOB JICHCTBHIA B JUTSL TIOJITOTOBKH KPATKMX OTBETOB.
HECTAH/IAPTHBIX CUTYAIIUSX, OBIIAICHHE ["'0TOBUTH Mpe3eHTALUH 110 TEME
IBPHUCTUYECCKUMHU METOJIAMH PEIICHHS
npobiewm;
66 AmuHOKUCHOTHL. benku | OBnajgeHne HaBBIKAMH OpraHu3anuy yaeOHoH | AMGOTEpHOCTh aMUHOKHCIIOT: MX 858




[Tonumepsl.

JIeITEILHOCTH, IIOCTAHOBKH IIEIICH,
IJIAHUPOBAHUS, CAMOKOHTPOJISL U OLIEHKH
pPEe3yJbTaTOB CBOEH JIEATEIIbHOCTH, YMEHUSIMU
MPEABUIETh BO3MOXKHBIE PE3YJIBTATHI CBOMX
JIEHCTBHI;

[IpuobpereHue onpiTa CaMOCTOSTEIHLHOTO
MOMCKa, aHaJIu3a U 0TOOpa HHPOPMAITHI
Pa3BuTre MOHOIOTHYECKON B JUATOTMYECKOM
peyu, yMEHUSI BbIPAXKATh CBOU MBICIIH U
CIIOCOOHOCTH BBICTYIIMBATH COOCCETHUKA,

B3aMMOJICHCTBHE C KUCIOTAMH U
meroyaMu. buonorunueckoe
3HaYeHHEe aMUHOKHUCIIOT. beaku kak
MPOIYKTHI PEaKIIHH
MOJIMKOHIEHCALIMY aMUHOKHCIIOT.
Ilentunnag cBsi3b. CocTaB U
cTtpoenue 0ekoB. PacriosHaBanue
6enkoB. buonornyueckas poib
0enKoB

67 Oo6o0maromuit ypok OBnajeHye HaBbIKaMU OpPraHU3alMy y4eOHOM | YMeTh NIPUMEHATh Oy4EeHHbIE TeTpalb
10 Teme : «BaxkHeWlne | 1eaTeIbHOCTH, TOCTAHOBKHU 3HAHMS IPU U3YYECHUU TEMBI.
OpraHUYEeCKHe LieJIeH, TUTAHUPOBAHMSI, CAMOKOHTPOJIS U YMeTb IPUMEHATh 3HAHUSA, YMEHUSA
COCIMHEHUS» OLICHKH pEe3YJIbTAaTOB CBOEH IEATEIBHOCTH, Y HaBBIKU IIPY BBIIIOJIHEHUH
YMEHMSIMU NIPEABUIETH BO3MOKHbIE TPEHUPOBOUYHBIX YIIPA)KHEHUN U
pe3yJIbTaThl CBOUX JACHCTBHIA; 3aJlaHUi Y METh MOJIb30BaThCA
JIOTIOJTHUTEIbHBIMU UCTOYHUKAMU
JUISl IOATOTOBKM KPAaTKUX OTBETOB.
I'0TOBUTH NIPE3EHTALUU 110 TEME
68 Hrorosas OBnazneHre HaBbIKaMH OpraHu3aluy yueOHO! | YMeTh IpUMEHSTh 3HaHuS,
NMPOMEKYTOYHAS JESATEIIBHOCTH, TIOCTAHOBKH LIEJIEH, MOJIyYEHHBIE IIPU U3YYEHUU TEM

arrecrauus B Gpopme
KOHTPOJILHOH paboThI

IJIAaHUPOBAHUA, CAMOKOHTPOJISA U OLICHKH
pE3yNbTATOB CBOEH J1€ATEIbHOCTH, YMEHUSIMU
NpeaABUACTb BO3BMOXKHBIC PE3YJIbTAaThl CBOUX
JEHCTBHI;

I[Tporokon Ne 1 3acenanus M C
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