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Hlosachnumenvnas 3anucka

Ilepeuens HopmamueHbIX OOKYMEHM OB, UCNONBLIYEMBIX 01 COCIMABIEHUA PAdoyell nPOZPaMMbL:

Pabouas nmporpamma yuebGHOro Kypca no xumuu ais 8- 9 kiacca pazpadorana Ha ocHoBe @I'OC BTOPOro MokoyieHusi, MPUMEPHOIN MPOrpaMMbl OCHOBHOTO OOILETo
oOpa3zoBanus Mo XuMuH, [[puMepHOI MporpaMMbl OCHOBHOTO 00IIero oOpa3oBaHus 1Mo XuMuu u [Iporpammel kypca xumuu st 8-9 kiaccoB 001eo0pa3oBaTeIbHBIX
yupexaenuii, aBtop H.H. Tapa. (Xumus. Paboune nporpammel. [Ipenmernas nmunust yaueOnukoB [.E.Pym3utuca, ®.I'. ®enpamana 8-9 kmaccel: yued. mocodue ass
obmeobpasosar. opranuzanuii/ H.H TI'apa. - 3-e mza.,mepepad.-M.: IlpocBemenue, 2019. -48c. — ISBN 987-5-09-065302-2 ). Jannas pabouas mporpamMma
peaymsyeTcs B yueOHUKaX Ul 001eo0pa3oBaTenbHbIx yupexaenui [.E. Pym3utuca nu @.I'. ®enpnamana « Xumus. 8 kiaace» U «XuMus. 9 kimace»

Pabouas mporpamMma 1o XMMUH JIJIsl OCHOBHOM IIIKOJIBI COCTaBJIeHa Ha OCHOBE: DyHIaMEHTAIBLHOTO S/Ipa colepKaHust 001iero 00pa3oBaHUs M B COOTBETCTBUU C
['ocymapCTBEHHBIM CTaHIAPTOM 0011ero oOpa3zoBanus (mpruka3 MuHHCTEpCTBa 00pa3zoBanust U Hayku Poccuiickoit ®enepanuu ot 17.12.2010 r. Ne 1897);
denepanbaoro 3akona ot 29 nekabpst 2012 rona, Ne273 (Denepanbhsiii 3akoH «O0 o0pazoBanuu B POy);

[TocranoBnenus I'maBuoro ['ocynapcTBennoro canutapHoro Bpada Poccuiickoit ®denepanuu «O0 yrBepxaenuu Canllun 2.4.2821-10 «CanurapHo-
STMHIEMHUOJIOTHYECKHE TPEOOBAaHUS K YCIIOBHAM U OpTaHU3aMK 00ydeHHst B 001ieo0pa3oBaTenbHbIX yupexaeHusx» ot 29.12.2010 Nel89;

[Tpukaza Muno6puayku Poccun ot 31.03.2014 Ne 253 «O06 yrBepxkaeHuu heaepaabHOro nepedns yueOHNKOB, peKOMEHIYEMbIX K UCIIOIb30BAHUIO MIPH
peain3aly UMEIOLUX roCyIapCTBEHHYIO aKKpeIUTalu0 00pa3oBaTelbHbIX IPOrpaMM Ha4yaJbHOTO OOIEro, OCHOBHOT'O OOIEro, CPEAHEro 00ILEero
o0pa3oBaHHs»

VYyeOnoro mnana MKOY COL nep. Cpennue Ulynu Ha y4eOHBbIH roxu;

[Tonoxenus o padoueit nporpamme MKOY COUI nep. Cpenuue Llynu;

3a ocHOBY paboueil mporpaMMbl B3siTa MporpaMma Kypca XuMuu Jijist 8-9 kiraccoB 00111e00pa3oBaTeNbHBIX YUPEIKICHUH,

ony0nukoBaHHas u3narenscTBoM «IIpocsemenue» B 2019 rony (Xumus. Pabouune nporpammsl. [IpeamerHast nuaus yueOnukoB I'.E.Pynzutuca, ®@.I'. ®enpamana
8-9 knaccer: yue0. mocodue as oomeoopaszosat. opranusaiuit/ H.H Iapa. - 3-¢ uzn.,nepepad.-M.: [Ipoceemienwue, 2019. -48c. — ISBN 987-5-09-065302-2).
Tematuueckuit mnan [IporpaMMel cogepUT HHPOPMALIHIO 0 OPTaHU3AIMHA BOCTUTATEIHHOM PabOTh IPU 3YUEHUH TEMBI W pa3/ena.

Oowaa xapakmepucmuxa yuedno2o0 npeomema

B conepxaHuu 1aHHOTO Kypca IpeACTaBIeHbl OCHOBOIOIATAOIINE TEOPETUYECKHE CBEIEHUS 110 XMMHUH, BKIIIOYAIOIIUE U3YUYE€HHE COCTaBa U CTPOCHHUS BEILIECTB,
3aBUCUMOCTH UX CBOMCTB OT CTPOEHMS, UCCIIEI0BAHNE 3aKOHOMEPHOCTEN XUMHUYECKUX NPEBPALCHNI U IIyTEH yNpaBJIeHUs] UMU B LIENIAX MOTY4YEHUS BELIECTB,
MaTepHaoB, SHEPTUH.
Coneprxanue y4eOHOTO MpeMeTa BKIIIOYAeT CBEICHUS O HEOPTaHMYECKUX BEIIECTBAX, UX CTPOCHUH U CBOWCTBAX, a TAK)KE XUMHUUECKUX MPOIIECCax, MPOTEKAIONINX B
okpy>karomeMm mupe. Hanbomee cioxxusie aneMeHTsl OyHIaMEHTAIBHOTO Spa COAEp KaHus 001ero o0pa3oBaHus 10 XMMUH, TaKHE, KAK OCHOBBI OPTaHUYECKON U
MIPOMBIIIJIEHHOW XMMUH, IEPEHECEHBI B IPOTPaMMy CpeHel (ToIHOoH) 00111e00pa30BaTeIbHON MIKOJHI.
TeopeTnueckyro OCHOBY H3y4EHUsI HEOPTaHNYECKON XMMHH COCTABIIAET aTOMHO-MOJIEKYJIIPHOE yUeHue, nepuogudeckuid 3axoH .M. Menneneesa ¢ KpaTKuMu
CBEJICHUSIMH O CTPOCHUH aTOMOB, BUJAX XUMHUECKOMU CBSI3U, 3aKOHOMEPHOCTSX IPOTEKaHUN XUMHUUYECKUX PEaKLUil, CBOMCTBAX, MOJIyYeHUH, IPUMEHEHUH METAJLIOB,
HEMETAJJIOB U UX COEIMHEHUH, 3HAKOMCTBO C BaKHEHIIMMU OPraHUYECKHMHU BEIECTBAMHU
B n3yuenuu kypca 3HauMTEIbHA POJIb OTBOJUTCS XUMUYECKOMY SKCIIEPUMEHTY: IPOBEACHUIO IIPAKTUUECKUX U JAOOPATOPHBIX paOOT U ONUCAHUIO UX PE3YJIbTATOB;
COOJIFOJICHHIO HOPM U MPaBHJI IOBEACHUS B XMMUYECKHX JIA0OpaTOPHSX.



OcHOBHBIE yeau N3y4CHus XMMHUU HAaIlIPaBJICHBI:
®  Ha ocsoeHue saxcrenwux 3Hanuli 00 OCHOBHBIX ITOHATHIX U 3aKOHAX XHNMHUH, XUMHUYECKOU CHUMBOJIHUKE,

® Ha 081adeHUe YMeHUAMY HAOII0JaTh XUMUYECKUE SIBIICHHS, IPOBOAUTH XUMHUECKUI SKCIIEPUMEHT, IIPOU3BOIUThH PACUEThl HA OCHOBE XUMUYECKUX (hopMy
BEILIECTB U YPABHEHU XUMUYECKUX PEaKIIN;

® Ha pazeumue NMO3HABATCIbHbIX NMHTCPCCOB U MHTCIVICKTYAJIbHbIX CIIOCOOHOCTEH B mpouecce MpoBCACHUA XUMHUYCCKOI'O OKCIICPUMEHTA, CaMOCTOATCIIbBHOT'O
HpI/IO6peTeHI/I$I 3HAHUM B COOTBETCTBUU C BO3HHKAIOMMMH ) KU3HCHHBIMH HOTpe6HOCTSIMI/I;

® Ha eocnumarHue OTHOUICHUA K XMMHU KaK K OJHOMY U3 (I)yH,[[aMeHTa.HBHBIX KOMIIOHCHTOB €CTCCTBO3HAHUA U DJICMCHTY O6IJ.I€‘I€J'[OBCLICCKOI\/II KYJIbTYPBI;

® Ha npuMeHenue NOIYYEeHHbIX SHAHUU U YMenutl 1 6e3011aCHOT0 UCII0Ib30BaHMs BELIECTB U MAaTEpUAIOB B OBITY, CEJIbCKOM XO035IICTBE M Ha POU3BO/ICTBE,
pelIeHus MPaKTUYECKUX 3a/1a4 B IIOBCEAHEBHOM JKU3HU, TIPEIYNIPEKICHI SIBICHUN, HAHOCSIIUX BPeJ] 3J0POBBIO YEIOBEKA U OKPYIKaIOIIEe Cpeie.
OnHOI U3 BaKHEHIINX 32/1a4 OCHOBHOTO 00IIEero 00pa30BaHUs SBIISETCS IMOATOTOBKA 00yJaromuXcs K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY KH3HEHHOTO U
npodeccuonanbHoro mytu. O0yvaronyecs 0DKHBI HAYYUTHCSI CAMOCTOSATENIFHO CTABUTH LI U ONPEICISATh ITyTH UX TOCTH)KEHUS, UCII0JIb30BaTh MPHOOPETEHHBIN B
IIKOJIE OTIBIT B PEAIbHOM KHU3HH, 32 paMKaMK y4eOHOTO Tpolriecca.
XuMust KaKk yueOHBIH peMeT BHOCUT CYIIECTBEHHBIN BKJIA]] B BOCIIUTAHHE U Pa3BUTHE 00yUaroINXCs; OHA MPU3BaHa BOOPYKHUTh UX OCHOBAMHU XUMHUECKUX 3HAHHH,
HEOOXOIUMBIX ISl TIOBCETHEBHOM JKU3HU, 3aJI0KHUTH (DYHIAMEHT JUTSl JAbHEHUIIIET0 COBEPIICHCTBOBAHMS ATUX 3HAHUM, a TAK)KE CIIOCOOCTBOBATH OE30MTaCHOMY
MOBEJICHUIO B OKPY)KAIOIEH cpe/ie U OepexHOMY OTHOIICHHIO K Heil. Pa3BuTHe mo3HaBaTebHBIX HHTEPECOB B MPOIIECCE CAMOCTOSTEIIBHOTO MPUOOPETEHNUS
XUMHYECKHUX 3HAHUH U UCTIOIb30BaHUE PA3TUYHBIX HICTOYHUKOB HH(OPMAIIMHU, B TOM YHCJIE KOMITBIOTEPHBIX.
Bocnuranne y0ex1eHHOCTH B IO3UTHBHON POJIM XMMHH B KH3HU COBPEMEHHOTO O0IIECTBA, HEOOXOAMMOCTH XUMHUYECKH TPAMOTHOTO OTHOIIIEHUSI K CBOEMY 370POBBIO H
OKpY>Kalolllel cpeje.
Mecmo yuebnozo npeomema 6 yuebnom niamne
OcobeHHocTH cosepkaHus Kypca « XUMUsD) SBIISIFOTCS TNIABHOW MPUYMHON TOTO, YTO B 0a3UCHOM y4eOHOM (00pa30BaTeIbHOM) IJTaHE 3TOT NPEAMET MOSBISACTCS
MIOCJICTHUM B PSITy €CTECTBEHHOHAYUHBIX TUCIMIUIAH, TOCKOJIBKY JJISl €r0 OCBOCHUS IIKOJIBHUKH JTOJKHBI 00J1a1aTh HE TOJIBKO ONPEICICHHBIM 3a11aCOM
NpeBapUTEIbHBIX €CTECTBEHHO-HAYYHBIX 3HAHH, HO M JJOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIIUICHHEM.

B o0Opa3oBaTensHO# porpaMme Mo XMMUHU Ha U3y4YeHHUE XUMHH B 8 1 9 Kilaccax OTBOIUTCA 2 yaca B HEJelo, 68 4acoB B roj. Peanu3anust JaHHOM porpaMMel

CIOCOOCTBYET UCIIOJIb30BAaHHIO Pa3HOOOPa3HBIX (POPM OpraHU3alMK y4eOHOTO MpoIiecca, BHEAPEHHIO COBPEMEHHBIX METOJ0B 00YUYEeHHUS U MEAArOrIeCKUX TEXHOJIOTHA.
Pe3ynromamul oceoenusn yuednozo npeomema

OcHoBHO# (GopMOil opraHnzaiuy yueOHOro mpoliecca sBJIsIeTCs KIAaCCHO-ypOUHas cucTeMa. B kauecTBe JONOIHUTENBHBIX (POPM OpraHu3anuu 00pa3oBaTeIbHOTO
MpoIIecca MCIIOJIb3YETCS CHCTEMa KOHCYJIbTAlMOHHOM TMOAIeP)KKH, HHIUBUIYATbHBIX 3aHATHH, CAMOCTOSATEbHAS paboTa yJaluxcs ¢ UCIIOIh30BAHUEM COBPEMEHHBIX
MH(POPMAITMOHHBIX TEXHOJIOTHHA. OpraHu3aIys COMPOBOKICHHS YJIalUXCs HAIIpaBlieHa Ha CO3JJaHUE ONITUMAJILHBIX YCIIOBUI O0YUYCHHS; HCKITIOUCHHUE
TICUXOTPAaBMHPYIOMUX (PaKTOPOB; COXpaHEHHE TICUXOCOMATHIECKOTO COCTOSHUS 30POBbSI YUAIINXCST; Pa3BUTHE MOJIOKUTEIHFHOW MOTHBAIIMU K OCBOSHUIO TIPOTPAMMBI;
pa3BUTHE UHJIMBUIYATbHOCTH U OAPEHHOCTH KaXJI0r0 peOeHKa.

Pabouas nporpamma npenycMarpuBaeT GOpMHUPOBaHHUE y yUaluxcs 001ey4e0HbIX YMEHHH U HABBIKOB, YHHBEPCAJIbHBIX YUeOHBIX IeiCTBHI M KJII0YeBbIX
KOMIIETeHINIi: YMEHUE CaMOCTOSTEIbHO U MOTUBUPOBAHHO OPraHU30BBIBATH CBOIO MO3HABATEIBHYIO ACSITENbHOCTD; UCIIOIb30BAaHUE 3JIEMEHTOB IPUYMHHO -
CJIEICTBEHHOI'O ¥ CTPYKTYPHO-(YHKIIMOHAIBHOTO aHaJIn3a; ONpeAe/IeHUE CYIIIHOCTHBIX XapaKTePUCTHK U3y4yaeMoro 00beKTa; yMEHUE Pa3BEPHYTO OOOCHOBBIBATD
CYXKJCHHUS, AaBaTh ONpPEENICHUs, IPUBOIUTH J0Ka3aTeIbCTBA; OLCHUBAHHE U KOPPEKTUPOBKA CBOETO MOBEJCHHS B OKPYKAIOIIEM MHUPE.



Pe3yabTaThl n3yuyenus Kypca «Xumus. 8 kiaace» , «Xumus. 9 kiiace» npuBeeHsl B paszeie « TpeboBaHUs K YPOBHIO MOATOTOBKH BBIITYCKHUKOBY, KOTOPBII
MTOJTHOCTBIO COOTBETCTBYET cTaHAapTy BToporo nokojeHus @I'OC. TpeGoBaHus HanpaBICHBI HA PEATU3AMIO CUCTEMHO-AESITEIIbBHOCTHOTO, U TUYHOCTHO-
OPUEHTHPOBAHHOT'O TIOJIX0/I0B; OCBOCHUE YUAIIUMUCS MHTEJUIEKTYaJIbHON U MPAKTUYECKON AESITeIbHOCTH; OBJIaICHUE 3HAHUSIMU U YMEHUSAMHU, BOCTPEOOBaHHBIMHU B
MOBCEIHEBHOM JKU3HU, MO3BOJISIOUIMMHI OPUEHTUPOBATHCS B OKPYKAIOIIEM MHUPE, 3HAUUMBIMHU ISl COXPAaHEHUS OKPYKAIOIIEH Cpeibl U COOCTBEHHOTO 3/10POBBSI.

IInanupyemble pe3yJbTaThbl H3y4YeHHs Y4eOHOI0 mpeaMeTa

BeimyckHuk nayuumca:

® OIIMCHIBATh CBOWCTBA TBEPIBIX, )KUAKHUX, [a3000pa3HbIX BELIECTB, BHIACISII X CYIIECTBEHHBIEC IPU3HAKHY;

® XapaKTEePHU30BaTh BEIIECTBA IO COCTABY, CTPOCHHUIO M CBOWCTBAM, YCTaHABINBATH IPUYMHHO-CJICICTBEHHBIE CBA3U MEXAY JaHHBIMU XapaKTE€PUCTHKAMU BEILECTBA,;

® DACKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHUX IOHSITHH: aTOM, MOJIEKYJlIa, XMMHUYECKUH 3JIEMEHT, MPOCTOE BEILECTBO, CIOXKHOE BEIIECTBO, BAIEHTHOCTH, HCIOJb3YS
3HAKOBYIO CHUCTEMY XHMHU;

® 1300pakaTh COCTAB MPOCTEHIIHNX BEIIECTB C MOMOIIBI0 XUMHYECKUX (POPMYIT M CYIITHOCTh XUMHUUECKUX PEAKIHid C MOMOIIBI0 XUMHUUECKIX YPaBHEHHIA;

® BBIUNCIISITh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MacChl BEILIECTB, a TAKXKE MAaCCOBYIO JOJII0 XUMHUYECKOI'0 3JIEMEHTa B COSMHEHUSX;

® CPaBHMBATH 10 COCTABY OKCHIbI, OCHOBAHHUS, KUCIIOTHI, COJIH;

® KJ1acCUPUIMPOBATh OKCHUIIBI M OCHOBAHUS 110 CBOIMCTBAM, KUCJIOTHI U COJIU — IO COCTaBY;

® ONHCHIBATh COCTaB, CBOMCTBA U 3HAUEHUE (B MPHUPOJIE U MPAKTHUECKOH EATENbHOCTH YeJI0BeKa) MPOCTHIX BELIECTB — KUCIOPOAa U BOJOPO/IA;

® 110J1b30BaThCA J1A00PATOPHBIM 000PYJOBAHUEM U XUMUYECKOH MOCYI0i;

® IPOBOJINTh HECJIOKHBbIE XMUMHUYECKHE ONBITHI M HaONIOJICHHs 3a W3MEHEHHWEM CBOWCTB BEUICCTB B Ipollecce WX MpPEBpallcHWil; coOMoaTh NpaBWiia TEXHUKU
0€3011acHOCTH MPH NMPOBEJICHUN HAOIIOJJICHUH U OTIBITOB;

® Pa3IMyaTh SKCIEPUMEHTAIBHO KUCIOTHI U IIEN0YH, NOJIb3YSACh MHANKATOPaMH; 0CO3HATh HEOOXOAMMOCTE COOJIOACHUS Mep 0€30I1aCHOCTH IPH OOpAILEHUH C KHUCIOTaMU
U IIEJIOYaMH.

e KitaccuduuupoBars MHOrooOpa3ue XMMUYeCKUX PEaKIUi

e [I3yunt cBOICTBa METANIOB, HEMETAJUIOB M X COEAMHEHUH

BbINyCKHUK ROyYUmM 603MONCHOCIb HAYUUMbCA

® IPaMOTHO 00paIaThCs C BEIECTBAMH B TOBCEITHEBHOM KHU3HHU;

® 0CO3HABATh HEOOXOAUMOCTH COOIOJICHHS IPABUII IKOJIOTUYECKH 0€30TIaCHOT0 TIOBEICHHSI B OKPYIKAIOIIEH IPUPOAHOH Cpee;

® IOHUMATh CMBIC]I 1 HEOOXOIMMOCTh COOIOIEHNUS PEANUCAaHUH, TpeIaraéMbIX B HHCTPYKIUSIX MO HCIIOJIB30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHUH U AP.;

® CTIOIB30BaTh MPHOOpPETEHHBIE KIFOYEBBIE KOMIIETEHTHOCTH TPH BBIOJHEHUH HCCIIEIOBATEICKUX TPOEKTOB IO H3YYEHHIO CBOICTB, CIOCOOOB IMOMyYEHUS U
pacro3HaBaHUs BEIIECTB;

® pa3BUBaTh KOMMYHHUKAaTHBHYIO KOMIIETEHTHOCTh, UCTIONB3Yys CPEACTBA YCTHOTO U MHCEMEHHOTO OOIIEHMS, MPOSIBIIATE TOTOBHOCTD K YBa)KEHUIO WHOW TOYKH 3PEHHUS MPHU
00CYXJICHUH PE3yJIbTaTOB BBIMIOJIHEHHOH paboThI;

® 00BEKTUBHO OLICHUBATh MH()OPMAIMIO O BELIECTBAX U XMMHUYECKHUX MPOLECcCcax, KPUTHUECKH OTHOCUTBCA K NICEBJIOHAYYHOH MH(pOpMay, HeroOpOCOBECTHON peKiame,
Kacarolleics UCIIOJIb30BaHUS PAa3IMYHBIX BEIIECTB.

Ilepuoanyeckuii 3aKoH U nepuoguyecKas cucreMa XumMmuieckux 3jiemMeHToB /[.LU. Menaeneea. CTpoeHue BellecTBa.
Breinyckuuk nayuumes:



® KJIaCCU(UIIMPOBATh XUMUYECCKHE AJIEMEHTHl Ha METaJLIbl, HEMETAJUIBI, 3JICMCHTHI, OKCUJIBI U THIPOKCUIBI KOTOPBIX aM(pOTEPHBI, U WHEPTHBIC AJIEMEHTHI (Ta3bl) JJIs
OCO3HaHMs BaJKHOCTH YIOPSIOUYEHHOCTH HAYYHBIX 3HAHUM;

® pacKpbIBaTh CMBICI NIeproanydeckoro 3akoHa JI.1. Menpeneena;

® OIIHMCHIBATh U XapaKTepHU30BaTh TAOMHIHYIO (DOPMY MEPHOIMIECKON CHCTEMBI XHMUYECKIX AIIEMEHTOB;

® XapaKTEpU30BaTh COCTAB ATOMHBIX SIE€P M pPaCHOpEleiICHUE 4YuCia 3JIEKTPOHOB IO ANEKTPOHHBIM CJIOSIM aTOMOB XHMHYECKHX JJIEMEHTOB MajbIX I[EPUOIOB
MEPUOINYECKON CUCTEMBI, a TAKXKE KaJHsl U KaJIbLIMS;

® Pa3nMy4aTh BUAbl XUMUUYECKON CBA3H: HOHHYIO, KOBAJIECHTHYIO MOJSIPHYO, KOBAJICHTHYIO HEMOJSIPHYIO U METAJUIMYECKYIO;

® 1300pakaTh AMEKTPOHHBIE (POPMYITBI BEIIECTB, 00Pa30BaHHBIX XUMHUYECKHMH CBS3AMH Pa3HOTO BUA;

 BBISIBIISITH 3aBUCUMOCTh CBOMCTB BEILIECTBA OT CTPOCHUSI €70 KPUCTAIIMYESCKON PEMICTKH (MOHHOM, aTOMHOM, MOJICKYJISIPHOM, METAJTHYECKOM);

® XapaKTepHU30BaTh XUMUYCCKHIE AIIEMEHTBI U MX COSAMHCHHUS Ha OCHOBE MOJIOKEHUS 3JICMEHTOB B IIEPUOIUICCKON CHCTEME M OCOOCHHOCTEH CTPOCHHS UX aTOMOB;

® OIMKCHIBATh OCHOBHBIC MPEANIOCHUIKH OTKphITUA J[.M. MeHeneeBbIM MeproMUECKOro 3aK0OHa U MEPHOANICCKON CUCTEMbl XUMUYECKHX 3JIEMECHTOB U MHOTOOOPa3HYIO
HAaY4YHYIO JI€ATEIIbHOCTh YUYEHOT0;

® XapaKTepHu30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUCHUE NIEPUOANUECKOTO 3aKOHA U NEPUOJUYECKON CUCTEMBI XUMHUUeCcKUX demeHToB .M. MeHneneesa;

® 0CO3HABaTh HAYYHBIC OTKPBITHS KaK Pe3yJbTaT JUIUTSIbHBIX HAOIIOICHUH, ONBITOB, HAYYHOM TOJIEMHKH, TPEOJIOJICHUS TPYIHOCTSH U COMHEHUM.

BBINYCKHUK ROIYyUUmM 603MOHCHOCHb HAYUUMbCA .

® 0CO3HABAaTh 3HAUYCHUE TCOPETUUECCKUX 3HAHUU IJIS1 MPAKTUUECKOM IEATEIbHOCTH YEIOBEKA;

® OIHCHIBATh U3YYCHHBIE OOBEKTHI KAK CHCTEMBI, IPUMEHSIS JIOTHKY CHCTEMHOTO aHAIIN3a;

® IPUMEHSTH 3HAHUS O 3aKOHOMEPHOCTSIX NEPUOINIECKON CUCTEMbl XUMHUECKUX AIEMEHTOB ISl OOBSICHEHUS U TIPEIBUACHHS CBOMCTB KOHKPETHBIX BEIIECTB;

® pa3BUBaTh WHGOPMAIMOHHYIO KOMIIETEHTHOCTh MOCPEICTBOM YIUIyONEHHs] 3HAHUM OO0 WCTOPUHM CTAHOBIICHUS XHUMHUYECKOW HAyKH, €€ OCHOBHBIX MOHITHHA,
MEPUOIUYECKOT0 3aKOHA KaK OJTHOTO U3 BAKHEUIINX 3aKOHOB MPUPO/IbL, 8 TAKKE O COBPEMEHHBIX JOCTHKEHUSIX HAYKU U TEXHUKHU.

MHoroo0pa3ue XUMHYECKHX peaKIuii.

BrimyckHuK Hayuumces:

© O0BACHATH CYyTh XUMHUECKUX ITPOLIECCOB;

® HA3bIBaTh NIPU3HAKHU U YCIIOBHS NMPOTEKAHNS XUMUYECKUX PEAKIIN;

® YCTaHABJIMBAThH MPHUHAJIC)KHOCTh XUMHUYECKOH PEaKIMU K ONPEACICHHOMY THITY 110 OJIHOMY U3 KJIacCU(HUIIMPOBAHHBIX PU3HAKOB:

1) o ymcny 1 cocTaBy MCXOAHBIX BEIIECTB M MPOIYKTOB PEAKITUH (PEAKIINHA COSTMHEHUS, PA3IOKEHUS, 3aMelIeHHs] 1 00MeHa);

2) 10 BBIAETICHHUIO WITH TTOTJIOMIEHHIO TEeIIOTH (PEeakny 3K30TEPMHIUECKHE 1 SHAOTEPMUIECKHE);

3) 10 U3MEHEHHIO CTETIEHEH OKHCIICHUS! XUMHYECKHUX JIEMEHTOB (OKHCIUTENbHO-BOCCTAHOBUTENBHBIEC PEAKIIHH);

4) mo obpaTumocTH mporiecca (peakuu oopaTUMbIC U HEOOpaTHUMBIE);

® Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYIECKUX PEAKIINM;

® HA3bIBaTh (PAKTOPHI, BIUSIONINE HA CMEIIEHHEe XMMHYECKOTO PaBHOBECHS;

® COCTaBIISITh YPABHEHUS AJICKTPOJIUTHUECKON TUCCOIMAIMH KHUCIIOT, MIETOYeH, COJieil; MOJHbIE U COKpAIlleHHbIE WOHHBbIE YpaBHEHHUs peakinii OOMeHa; ypaBHEHHS
OKHCIIUTENIHHO - BOCCTAHOBHUTEIBHBIX PEAKIIHIL;



® IPOrHO3MPOBATh MPOJYKTHl XMMHYECKUX peakuuil mo ¢opmynaMm / Ha3BaHUSM MCXOJHBIX BEIIECTB; ONMPEICNIATH MCXOJHBIE BellecTBa 1Mo (opmMyliaM / Ha3BaHUSM
MIPOIYKTOB PEAKIUY;

® COCTaBJISITh YPaBHEHUS peaKInii, COOTBETCTBYIOIINX MTOCIEA0BATEIBHOCTH («IIEMOYKEe») MIPEBPAIICHNN HEOPTaHUIECKHUX BEIIECTB PA3IMYHBIX KIaCCOB;

® BBISIBIIATH B TIPOIIECCE HKCIIEPUMEHTA IMPU3HAKH, CBHJIETEIFCTBYIONINE O TPOTEKAHNHA XUMHYECKOW PEAKIHM;

© TOTOBUTB PACTBOPHI C ONPEJIEIEHHON MacCCOBOM J10JIe paCTBOPEHHOT'O BELIECTBA;

® OTIPEIETISATH XapaKTep CPeAbl BOJHBIX PACTBOPOB KHUCIIOT U MIEJIOYEH 0 M3MEHEHHIO OKPACKH HHIUKATOPOB;

® IPOBOJIUTH KaY€CTBEHHBIC PEAKIINH, TIOATBEPKIAIOINE HATMINE B BOJHBIX PACTBOPAX BEIIECTB OTAEIBHBIX KATHOHOB M aHUOHOB.

BbINyCKHUK nOIyUUm 603MOHCHOCHLL HAYUUMBCA.

® COCTABJIATH MOJICKYJIAPHBIC U IMOJHBIC MOHHLIC YPABHCHUA IO COKPAIICHHBIM HOHHBIM YPAaBHCHUAM

® [IPUBOJUTH IPUMEPLI peaKuHﬁ, MOATBECPIKAAOIMUX CYIIECTBOBAHUC B3aUMOCBA3HU MECKAY OCHOBHBIMU KiIaCCaMH HEOPTAHNYCCKUX BCIICCTB,

® [IPOrHO3UPOBATH PE3YNIBTATHI BO3JACHCTBHS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUH;

® IPOTHO3UPOBATH PE3YJIbTAThl BO3JCHCTBHS Pa3IMYHBIX (PAKTOPOB HA CMEIIEHHE XUMHUECKOTO pABHOBECHS.

MHoroo6pa3ue BemecTB.

BeInyckHUK Hayuumces:

® OIIPEICIATH MPUHAICIKHOCTh HEOPTAHWMIESCKUX BEIIECTB K OJTHOMY M3 U3YyUYCHHBIX KIIACCOB/TPYII: METAJUTI U HEMETAJIbI, OKCUIBI, OCHOBAHUS, KHCIIOTHI, COJIH;

® COCTaBIATH (HOPMYJIBI BEMIECTB 10 UX HA3BAHUSM;

® OIPE/ICIAThH BAJICHTHOCTD U CTETNICHb OKUCIICHHSI SJIEMEHTOB B BEIIECTBAX;

® COCTaBIATh (HOPMYJIBI HEOPTaHMYECKUX COCJAMHCHHHA 10 BAJICHTHOCTSIM W CTEMEHSAM OKHUCICHHS 3JIEMEHTOB, a TaKXKe 3apsjaM HOHOB, YKAa3aHHbIM B TaOJuIle
PacTBOPUMOCTH KHUCIIOT, OCHOBAHHUHN U COJICH;

® O0BSICHAITH 3aKOHOMEPHOCTH WM3MEHEHUs (PU3MYECKHX M XHMHUYECKUX CBOWMCTB IMPOCTHIX BEMIECTB M WX BBICIIUX OKCHIIOB, OOpa30BaHHBIX 3JEMEHTAMH BTOPOTO H
TPETHETO MEPHUOJIOB;

® Ha3bIBATh OOIINE XUMHUECKIE CBOWCTBA, XaPAKTEPHBIC JIJISI TPYII OKCHUIOB: KUCIOTHBIX, OCHOBHBIX, aM(OTEpPHBIX.

® Ha3bIBATh OOIIME XUMHUECKHE CBOWCTBA, XaPAKTEPHBIC JIJISl KAXKIOTO KIlacca BEIIECTB;

® [IPUBOJIUTH IPUMEPBI PEAKITHA, MTOATBEPKAIOIINX XUMUYECKHE CBOMCTBA HEOPTaHHUECKUX BEIIECTB: OKCHUIIOB, KMCIIOT, OCHOBAHUI U COJICH;

® OIPE/ICIIATH BEIIECTBO — OKUCIIMTENb U BEIIECTBO — BOCCTAHOBUTEIb B OKHCIIMTEILHO — BOCCTAHOBUTEIBHBIX PEAKITHSX;

® COCTaBIIATh AJICKTPOHHBIH OAJAHC MO MPEUIOKEHHBIM CXeMaM PEeaKIInii;

® IPOBOAMTE JIAOOPATOPHBIE OIBITHI, ITOATBEPKAAIOIINE XUMUYECKIE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB;

® IPOBOAMTE JIAOOPATOPHBIE OMBITHI MO MOJYYEHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB: BOJOPOJA, KUCIOPOa, YIIIEKUCIOro ra3a, aMMHUaKa; COCTaBIISATh YpPaBHEHHS
COOTBETCTBYIOIINX PEAKLIUH.

BbINyCKHUK MOJIYYUT 603MOHCHOCIb HAYUUMbCA

* rPaMOTHO O0pAIIaThCsI C BENMIECTBAMH B IOBCEIHEBHOMN JKU3HH;

* 0CO3HABaTh HEOOXOJUMOCTh COOJIOICHUS MIPABHII DKOJIOTMUECKH OE30MIaCHOTO TIOBEICHHUS B OKPYIKaIOIIeH PUPOTHON cpee;

* IOHUMATh CMBICIT U HEOOXOTUMOCTh COOJTIOICHUS TIPESIMTUCAHUH, IPEIIAracMbIX B MHCTPYKIUAX MO UCTIONL30BAHHUIO JIEKAPCTB, CPEICTB OBITOBOM XMUMHUH U JIP.;

* WCHOJNB30BaTh MPUOOPETEHHBIC KIIIOYEBBIE KOMIIETEHTHOCTH IPH BBINOJIHEHHH HCCIEIOBATENLCKUX TMPOEKTOB MO HM3YYEHUIO CBOKCTB, CIOCOOOB IMONYYEHUS U
pacro3HaBaHus BENICCTB;



* pa3BHBAaTh KOMMYHHUKAaTHBHYIO KOMIIETEHTHOCTb, HCIIONB3YsS CPEACTBAa YCTHOH M MHCbMEHHON KOMMYHHMKAIMU NpH padoTe ¢ TeKCTaMU Y4eOHHMKa U JOMOJHUTEIHHOM
JTUTEPATypPOH, CIIPAaBOYHBIMU TaOJIUIIAMH, TIPOSIBIATH TOTOBHOCTH K YBRKEHHIO WHOW TOYKHU 3pEHUS MTPHU 00CYKICHUH PE3YyIbTaTOB BHITOIHEHHON PaOOTHI;

* 00BEKTHBHO OILIEHWBATh WH(OPMAITUIO O BEHIECTBAX M XMUMUYECKHX IMPOIIECCaX, KPUTHIECKH OTHOCUTHCS K TICEBIOHAYYHOH WH(pOpMAIiy, HeT0OpOCOBECTHOH peKiiame,
Kacaroleics UCIOJIb30BaHMs Pa3IMYHBIX BEIIECTB.

* 0CO3HABaTh 3HAYEHUE TEOPETHUECKUX 3HAHWHN JIJIST MPAKTUIECKON IEeATEIIbHOCTH YeTOBEKa;

* OMTUCHIBATH U3yUEHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSIS JIOTHKY CUCTEMHOTO aHaJIH3a;

* IPUMEHSITh 3HAHUS O 3aKOHOMEPHOCTSIX MEPHOINICCKON CUCTEMBI XUMHUECKHIX JIEMEHTOB sl OOBSICHEHUS U MPEIBUACHHUS CBOMCTB KOHKPETHBIX BEILECTB;

* pa3BUBaTh HMH(YOPMAIIMOHHYIO KOMIIETEHTHOCTH IOCPEACTBOM YIIyOJIeHUs 3HAaHUM 00 HMCTOPUHM CTAHOBJICHHS XHMHYECKOW HayKd, €€ OCHOBHBIX MOHSTHH,
MIEPHOAMYECKOTO 3aKOHA KaK OJTHOTO M3 BAKHEHIIINX 3aKOHOB MPUPOJIBI, a TAKKE O COBPEMEHHBIX JOCTIDKEHUSIX HAYKH U TEXHUKH.

* COCTaBJISATh MOJIEKYJISIPHBIE U MIOJTHBIE NIOHHBIE YPaBHEHUSI 10 COKPAIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJUTH MPUMEPHI PEAKIIHIi, TOATBEPKAAIOIINX CYIIECTBOBAHNE B3aUMOCBSI3U MEKy OCHOBHBIMHU KJlacCaMi HEOPTaHMYECKHX BEIECTB;

* POTHO3UPOBATH PE3YIBTATHI BO3ACHCTBUS Pa3IUNYHBIX ()aKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUECKOHN PeaKIlim;

* IPOTHO3UPOBATH PE3YIBTATHl BO3ACUCTBHUS Pa3IMYHBIX ()aKTOPOB HA CMEIIEHHUE XUMHUIECKOTO PABHOBECHS.

* IPOrHO3MPOBATh XUMHYECKHE CBOMCTBA BEILIECTB Ha OCHOBE MX COCTaBa U CTPOCHHUS,

* TIPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISTh OKACIUTEIHHBIE MM BOCCTAHOBHUTEIHHBIE CBOWCTBA C YYETOM CTETCHEH OKHICICHHS SJIEMEHTOB, BXOMIAIINX B €ro
COCTaB;

* BBISIBJIAITH CYILIECTBOBAHNME T€HETUUECKON B3aMMOCBSI3M MEXKIY BEIIECTBaMU B PAAY: IPOCTOE BEIIECTBO — OKCU — T'MJIPOKCUI — COJIb;

* OpPraHU30BbIBATh, IPOBOANTH YUYEHHUUECKHE TIPOEKTHI TI0 UCCIIEOBAHUIO CBOMCTB BEIIECTB, UMEIOIINX BaXKHOE MTPAKTHUECKOE 3HAUCHHE.
BpInyCKHHUK MOTYYUT BO3MOKHOCTh HAYUUTHCS:
* IPaMOTHO 00OpaIIaThCs ¢ BEMIECTBAMH B IOBCEHEBHOM JKU3HU;
* 0CO3HaBaTh HEOOXOUMOCTh COOJTFOICHHUS TIPABHJI SKOJIOTHYECCKH 0S30MaCHOTO TIOBEJICHHS B OKPYIKAIOIICH MPUPOIHON cpejie;
* IOHUMATh CMBICI M1 HEOOXOIMMOCTH COOTIOACHUS TIPEIITUCAHIIA, TIPETAraéMbIX B HHCTPYKIUSX 110 MCTIOIH30BAHHIO JIEKAPCTB, CPEICTB OBITOBOM XUMUU H JIP.;
* UCITIOJIb30BaTh PUOOPETEHHBIE KITFOUEBbIE KOMIIETEHTHOCTH MPH BBIITOJIHEHUH HCCIIEI0BATEIHCKUX MPOSKTOB 10 H3YYEHHIO CBOWCTB, CIIOCOO0B MOTyYSHUS U
pacrno3HaBaHUs BEIIECCTB;
* pa3BHBAaTh KOMMYHHUKATUBHYIO KOMIIETEHTHOCTb, UCTIOJB3YS CPEICTBA YCTHOM U MUChbMEHHONW KOMMYHHUKAIIMU TIPU paboTe ¢ TEKCTaMH yU4eOHHUKA U JTIOTIOTHUTEILHOM
JTUTEPATypPO, CIIPABOYHBIMH TA0JIUIIAMH, TIPOSIBIIATH TOTOBHOCTh K YBKEHUIO MHON TOYKU 3PEHHUSI IPH 0O0CYKICHUHU PE3yIbTaTOB BHIIOJIHEHHOW PabOTHI;
* 00BEKTHBHO OLICHUBATh HH(DOPMAIIHMIO O BEIIECTBAX U XMMHUYECKUX MPOIIeccaxX, KPUTHUSCKA OTHOCUTBCS K IICEBIOHAYYHON MH(OPMAIINY, HETOOPOCOBECTHOM PEeKIIaMe,
KacaromIeics UCTIONb30BaHUS PAa3IMYHBIX BEIIECTB.
* OCO3HaBaTh 3HAYEHUE TEOPETUUECKUX 3HAHUH JJIs MPAKTUYECKON AESATENBHOCTU YEJIOBEKA;

* ONUCHIBATh U3yUEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSS JOTMKY CUCTEMHOIO aHAJIN3a;

* IPUMEHSTh 3HAHUA O 3aKOHOMEPHOCTSIX MEPUOAMUYECKON CUCTEMbI XMMUYECKUX IEMEHTOB /7151 OObSICHEHUS U MPEIBUACHHS CBOMCTB KOHKPETHBIX BEIIECTB;
* pa3BUBaTh HHPOPMAITMOHHYIO KOMIIETEHTHOCTh TIOCPEICTBOM YITyOIeHHS 3HAaHUN 00 UCTOPHH
CTAaHOBJICHUS] XUMUYECKOW HAYKH, €€ OCHOBHBIX MOHSATUN, IEPUOUUECKOTO 3aKOHA KaK OJHOTO U3 BaXKHEUIIINX 3aKOHOB MPUPO/IBI, & TAKXKE O COBPEMEHHBIX
JTOCTVIKEHHSIX HAYKU U TEXHUKH.
* IPUBOAUTH NTPUMEPHI PEAKIIHM, MOATBEPKIAIONINX CYIIECTBOBAHUE B3AUMOCBSI3H MEKTY OCHOBHBIMH KJIaCCaMH HEOPTAHWYECKUX BEIIECTB;
* BBISIBIIATH CYIIIECTBOBAHHE T€HETUUYECKON B3aNMOCBSI3H MEXY BEIIECTBAMU B PAY: IPOCTOE BEUIECTBO - OKCHUJ - TUAPOKCHU/I - COJIb;
* OPraHHU30BBIBATh, IPOBOJANTH YIEHUUECKUE IPOEKTHI IO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, UMEIOIINX BaXXHOE MPAKTUUECKOE 3HAUCHUE.



Jluunocmmnule, Memanpeomemusie U NPEOMentHble PE3YabMaAmsl 0C60CHUA YUeOH020 npeomema « Xumusy
JIMYHOCTHBIMH pe3yIbTaTaMH U3YUEHUS MPEeIMETa « XUMHUS SBISIOTCS CIEAYIOIINE YMEHUS:
- Bocriutanue poccuiickoi rpaKIaHCKOW HACHTUIHOCTH: TIATPUOTU3MA, JIFOOBH U yBakeHHe K OTeUeCTBY, YyBCTBO TOPAOCTH 3a CBOIO PojHHY, 32 pOCCHIICKYTO
XMMUYECKYIO HayKy
- ®opMHpOBaHUE LIETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOLIECTBEHHOM MPAKTHKH, a TAKXKE COLUATBHOMY,
KYJIBTYPHOMY, SI3bIKOBOMY U JYXOBHOMY MHOT000pa3uio COBPEMEHHOTO MUPa
- ®opMHpOBaHUE OTBETCTBEHHOI'O OTHOLICHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K CAMOPA3BUTHUIO M CaMOOOPAa30BaHUIO HA OCHOBE MOTHBALIUU K O0YUYEHUIO U
MIO3HAHUIO, BEIOOPY PO MIEHOI0 00pa3oBaHKs Ha OCHOBE HH(OPMALIUHU O CYIIECTBYIOUIMX NMPO(ECCHsIX U IUYHBIX IPOPEeCCHOHANBHBIX NpeanouyTeHniH. Oco3HaHHOMY
MOCTPOCHHUIO HHANBUIYAILHBIX 00Pa30BaTEIbHBIX TPACKTOPHI C yUETOM YCTOWYHMBBIX MO3HABATEIHHBIX HHTEPECOB
- (opmupoBaHKE KOMMYHUKAaTHBHON KOMIIETEHIIMU B 00pa30BaTeIbHOM, OOIECTBEHHO MOJIE3HOM, yueOHO — HCCIIeI0BAaTeNIbCKOM, TBOPUECKON U IPYTUX BUIAX
JesITeIbHOCTH
- ®opMHpOBaHUE U TOHUMAaHUE LIEHHOCTH 3I0POBOT0 U O€3JI0MAacTHOTO 00pa3a KU3HH, YCBOCHUE MPABUJI WHAMBUIYAIBHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO IOBEICHUS
B UPE3BBIYAIHBIX CUTYalUsIX, YTOXKIAIOIINX KU3HH U 3I0POBBIO JIIOACH
- ®opMHpOBaHUE MMO3HABATEIBHOW HHPOPMAITMOHHOHN KYIbTYphl. B TOM umncIie pa3BUTHE HAaBBIKOB CAMOCTOSITEIBHOM PabOThI ¢ y4eOHBIMU MTOCOOMSIMU, KHUTAMH,
JOCTYIHBIMH HHCTPYMEHTAMHU M TEXHUYECKUMH CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA
- ®opMHPOBaHUE OCHOB SKOJIOTUYECKOTO CO3HAHUS HA OCHOBE MPHU3HAHUS LIEHHOCTH KH3HH BO BCEX €€ MPOSBICHUAX U HEOOXOJMMOCTH OTBETCTBEHHOTO , OEPEKHOTO
OTHOLIEHUS K OKpPY’Karollei cpene
-Pa3BuTHe rOTOBHOCTH K PEIICHUIO TBOPUYECKUX 33714, YMEHNE HAXOAUTh aJeKBAaTHBIC CTIOCOOBI MIOBEJCHNS U B3aUMO/ICHCTBHE C TTApTHEPAMU BO BpeMs y4eOHOM 1
BHEY4YEOHOH /1eATEIbHOCTH, CHOCOOHOCTH OLIEHUBATh IIPOOJIEMHBIE CUTYAIINH.

MeTanpeaMeTHBIMHU pe3yJIbTaTaMU U3y4deHUs Kypca « XUMuUs» ABJsieTcss JOPMHUPOBAHUE YHUBEPCATIbHBIX Y4eOHBIX neiicTBuil (VY I).
Ilosnasamenvnvie YV/I:
- CaMoCTOSTENBHO OOHAPYKUBATh U (OPMYIUPOBATH YUEOHYIO IPOOIIEMY, ONPEAEIsATh LeNb y4eOHO! AeATEIbHOCTH, BEIOUPATh TEMY PadOThI
- BeiBurath Bepcuu perieHus mpoodaeMbl, 0CO3HABaTh KOHEUHBIH pe3ysIbTaT, BHIOUPATh U3 MPEITI0KEHHBIX U HCKATh CAMOCTOSTEIILHO CPEICTBA TOCTHIKEHUS LISIIH.
- CocTaBisaTh (MHAMBHUIYAJIbHO WU B TPYIIIE) IUIaH PeIleHus IpoOaeMbl (BBIOJIHEHUS POEKTA).
- Pabotas no nnany, cBepsATh CBOM JEHCTBUS C LENbIO U, TPU HEOOXOJUMOCTH, UCIIPABIIATH OIIMOKU CAMOCTOATEIBHO.
- B nuanore ¢ yunreneM cOBEpIICHCTBOBATH CAMOCTOSITEIBHO BHIPAOOTAHHBIE KPUTEPHH OLIEHKH.
Kommynurxamuenvie YYJ/I:
- CaMOCTOSITEIbHO OPraHN30BBIBATh YU€OHOE B3aMMO/ICHCTBHE B TPpyIIIE (ONpPeaensTh OOIIHe IeNH, paclpelesIaTh PO, JOTOBAPUBATHCS PYT C APYTOM U T.1.).
CpenctBoM GpopMUPOBAHUS KOMMYHUKATUBHBIX Y Y [] ciry’kaT TEXHOJIOTHS TIPOoOIeMHOT0 auaora (ro0yKIatomuil 1 MoABOASIINN AUAIor) U paboTa B MaJIbIX TPYIIIax, a
TaKXe MCIOJIb30BaHUE HA YPOKaX 3JIEMEHTOB TEXHOJIOTHH MPOAYKTHBHOTO YTCHHUSI.

Hpe}:[MeTHLIMI/I pe3yjabTaTaMU U3YUCHUS NIPEAMETA «XUMMUS SIBISIOTCS:



- ®opMupoBaHKe EPBOHAYATIBHBIX CHCTEMATU3UPOBAHHBIX MPECTaBICHHUH O BEIIECTBAX, UX MPEBPALICHUSIX U PAKTUIECKOM IPUMEHEHUH; OBJIaICHUE NOHITHITHBIM
anmapaToM U CUMBOJIMYECKUM S3bIKOM XHMUH;

- Oco3Hanue 00bEKTUBHO 3HAUMMOCTH OCHOB XUMHUYECKOW HayKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, XUMHYECKUX NPEBPAIEHUH OPTraHUYECKUX U

HEOPraHMYECKHX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUI )KUBOW M HEKUBOI MPUPOJIBL; YIIyOJIeHNE MIPEACTaBICHUH O MaTepHAIbHOM €JHHCTBE MHPA;

- OBilaieHNe OCHOBaMU XUMUYECKOH IPaMOTHOCTHU: CIIOCOOHOCTBIO AHAIM3UPOBATh U OOBEKTHBHO OLIEHUBATh )KU3HEHHBIE CUTYallUH, CBSI3aHHBIE C XUMHEH, HaBbIKAMU
0e30macHOro o0palleHus C BEIeCTBaMH, UCIOIb3YEMbIMU B IOBCEIHEBHOM )KU3HHU; YMEHUEM aHAJIU3UPOBATh U IJIAHUPOBATH SKOJIOIMYECKU O€30MacHOE MOBEICHHE B
HessiX cOeperkeHUs 310pOBbs U OKPYXKAIOLIEH Cpelbl;

- @opMHUpOBaHNE YMEHUI yCTaHABINBATb CBSI3H MEXIY PEaIbHO HAOII0JAeMbIMU XUMHUUECKUMHU ABICHUSMU U IPOLECCAMU, TPOUCXOAALIIMMYU B MUKPOMHUPE, OOBACHATD
HPUYUHBI MHOT000pa3Hsl BEIECTB, 3aBUCUMOCTb X CBOMCTB OT COCTaBa U CTPOEHHUS, a TAK)Ke 3aBUCUMOCTh IPMMEHEHUS BEIIECTB OT X CBOWCTB;

- [IpnoOpeTeHus ombITa NCTIONB30BAHMS PA3TMYHBIX METOIOB H3yYCHHUS BELIECTB; HAOIIOCHNUS 3a UX MPEBPALICHUSIMHU IPH MPOBEJICHUH HECTOKHBIX XMMUYECKUX
HKCIEPUMEHTOB C HCII0JIb30BaHHEM JIJAOOPAaTOPHOT0 000PYI0BAHUS U IPUOOPOB;

- YMeHMe OKa3bIBaTh IIEPBYIO MOMOIIb IIPU OTPABJICHUSX, 0’KOTaX U IPYTUX TPaBMaXx, CBSI3aHHBIX C BEIIECTBAMH U JJaOOPaTOPHBIM 000PYI0BaHHEM;

- OBiaieHye npuemMaMu paboTsl ¢ HHPOPMaLKME XMMUYECKOT0 CO/IepKaHMs, IPE/ICTaBIEHHOM B pa3Ho ¢opMe (B BHUIE TeKkcTa, hopMyit, rpadMKOB, TAOJUUHBIX JaHHBIX,
cxeM, (pororpaduii u ap.)

- Co3ianue OCHOBBI JUIs (POPMHUPOBAHMS UHTEPECa K PACIIUPEHUIO U YIITyOJICHNI0 XUMUYECKUX 3HaHU 1 BbIOOpA XMMHUM KaK NPO(UILHOTO MpeAMeTa IIPU Mepexoie Ha

CTYIEHb CPEIHEro (II0JIHOT0) 00Iero 00pa3oBaHysl, a B JalbHEHIIEM U B KauecTBe chepbl CBOE NPOHECCHOHATIBHON AeATEIbHOCTH;

.- ®opMupoBaHUe NPEJICTABICHUNH 0 3HAUCHUU XMMUYECKON HayKH B PELICHUH COBPEMEHHBIX 9KOJIOIMYECKUX MPOOIIeM, B TOM YHUCIIE B IIPEIOTBPAIIEHUH TEXHOTCHHBIX

¥ DKOJIOTUYECKHUX KaTacTpod.

Oowan xapakmepucmuka yuedHoz2o npoyecca:

Ocnoenbie mexnono02uu 00yueHus:

ITporpamma kypca «XUMHM» TOCTPOEHA Ha OCHOBE CIIUPATBbHOM MOJIENH, IPEAyCMaTPUBAIOLIEH TOCTENIEHHOE Pa3BUTHE U YIITYOJI€HHE TEOPETUUECKUX
MIpeICTaBICHUH MTPHU JTMHEHHOM 03HAKOMJIEHUH C SMIIMPUYECKUM MaTepHUaIoM

Tectsbl, camocTosTENBHBIE pa00Ta, KOHTPOJIBHBIE PA0OTHI, YCTHBIN ONPOC, 3allUTa UCCIEI0BATENbCKUX PadoOT.

[Ipeobnanatromumu GpopmMamMu TEKYILETO KOHTPOJIS SIBJISIIOTCS CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paOOTHI, Pa3IMYHbIE TECTOBBIE (POPMbI KOHTPOJIS.
ITpomMexyTOUHBIH U UTOTOBBI KOHTPOJIb MPOBOIUTCA B (hOpME KOHTPOJIBHBIX paboOT

Cooeporcanue Kypca xumuu 8 Knacc

B aBTOpCKYIO IpOrpaMMy BHECEHBI HEKOTOPBIE U3MEHEHUSI.
PeszepBHOE Bpemst (5 4acOB) UCIIOMB3YETCS CIENYIOMNUM 00pa3oM:
lyac — Ha poBeieHre 0000IIaroIero ypoka 1no reme «llepBoHavanbHble XUMUYECKHE TOHATHUS
lyac - Ha pemeHre pacueTHbIX 3a/a4 «HaxoxkneHne MaccoBoOil 1011 paCTBOPEHHOI'O BELIECTBA B PaCTBOPE.
Beruuciienne Macchl paCTBOPEHHOTO BELIECTBA M BOBI JIJIsl IPUTOTOBJICHUS] pACTBOPA OTIPEIeIEHHON KOHIICHTPALIUI
1 yac - Ha mpoBeneHre 0000IIaIONIEro YpoKka Mo TeMe «BakHeliue Kiacchl HEOPraHUYEeCKUX COeAMHEHUN»
lyac — Ha poBeieHHe 0000IIAIONIEr0 YPOoKa 3a Kype XMMHHU § Kilacca



1 yac — Ha MPOBEJICHUE UTOTOBOM KOHTPOJIBHOM paboThl 3a Kypc XMMHUU 8 Kiacca

OO0ocHOBaHMe: TP HM3YYCHHHM HA3BAHHBIX TEM HEIOCTATOYHO BPEMEHHU JJIsi MPOBEACHUS O0OOINAIONUX YPOKOB M YPOKOB IO PEHICHUIO PACUYETHBIX U
Ka4eCTBEHHBIX 3a/1a4, a YPOKM 3TH HEOOXOIHMMBI, TaK KaK HalpaBJICHbl Ha PEaM3allMI0 BAKHEHIIMX TpeOOBaHMU K 3HAHUSAM YYAIIUXCS — MPHUMCHEHHE
MOJIYYCHHBIX 3HAHWW JJIsl BBIMOJHCHHUS TPEHUPOBOYHBIX YIIPAKHEHHH W MOJITOTOBKE K KOHTPOJILHOHN padore. OOoOmiaromee pabOThl  TMO3BOJSIOT BBISBHTH
CTETICHb OBJIAJICHUS YYalIMMHUCS 3HAHUSIMH 110 OCHOBHBIM BOIIPOCAM Kypca OPraHU4eCKON XUMHH; TOTOBHOCTB K cradue OI'D mo xumun. GopMynupoBKa Ha3BaHUI
pa3IesioB U TEM COOTBETCTBYET aBTOPCKOW mporpamme. Bce mpakTuueckue paboThl, TEMOHCTPAINK, Ta0OPATOPHBIE OMBITHI B3ATHI U3 MPOTPAMMBI Kypca XUMUU
st 8-9 kiaccos aBTopa H.H. I"apa.

Cooepotcanue Kypca 8 knacc

Paznen 1. OcHOBHbIE MOHSITHSI XHMHUHU (YPOBEHb ATOMHO- MOJIEKYJISIPHBIX MPeACTABICHMI)

[Ipeamer xumun. XuMus Kak 4acThb €CTeCTBO3HaHUs. BelecTBa u ux cBoiicTBa. MeToibl MO3HAHUS B XUMHH: HAOJI0IeHHE, SKCTIepuMeHT. [IpuemMbl
6e3omacHoil paboThl ¢ 000pynOBaHKEM U BemecTBaMu. CTpoeHUE IIaMeHu

UucTteie BemecTBa u cMecH. CriocoObl OYMCTKU BEIIECTB: OTCTauBaHKE, PUIHTPOBAHKE, BHITIAPUBAHUE, KPUCMALIUZAYUSA, Oucmulisayus. Ou3ndeckue u
XUMUYECKHUE ABJICHUS. XUMUYECKUE peakuuu. [[pu3Haku XUMHUYECKUX peaklil U YCIOBHS BOBHUKHOBEHUS U TEUCHUS] XUMHUUECKUX PEAKIIHil.

ATOMBI , MOJICKYJIBI M MOHBI. BeriecTBa MOJICKYIISIPHOTO M HEMOJICKYJISIpHOTO cTpoeHus. Kpucrammmdeckue u amopdHbie BemecTBa. Kpucrammueckue
pPELIETKU: UOHHAs, aTOMHAsi M MOJIEKYJIsipHasi. 3aBUCUMOCTh CBOMCTB BELIECTB OT THIA KPUCTAIIMYECKOH peweTku. [IpocThie u cioxHbie BemecTBa. XUMUYECKUI
aJIeMEHT. MeTallIbl U HeMETaJUIBl. ATOMHAS eUHUIIA Macchl. OTHOCUTEIbHASA aTOMHAs Macca. S3bIK XUMUN. 3HAKM XMMHYECKUX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocraBa BeniecTBa. Xumuueckue popmynbl. OTHOCUTENbHAS MOJIEKYNIApHas Macca. KauecTBEeHHBIN U KOJIMYECTBEHHBIN COCTaB BellecTBa. Brruncnenue no
xuMudeckuM popmyiam. MaccoBast 10J1s1 XUMHYECKUX 2JIEMEHTOB B CII0’KHOM BEIIIECTBE

BanenTHOCTh XUMHUYECKUX 37IeMeHTOB. Ompe/iesieHre BaIEHTHOCTH 3JIEMEHTOB 10 GpopMmysiaMm OWHapHBIX coenanHeHuid. CocTaBleHNe XUMUYECKUX (hOpMyIT
10 BAJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE yUeHHE. 3aKOH COXpaHeHHUs Macchl BemecTB. JKu3Hb u aestenbHOocTbM.B. JlomonocoBa. XuMuueckue ypaBHeHUs. THIbI
XUMHYECKUX PEAKIUI
IIpakTnyeckue padoTsI:

e [IpaBmia TexHUKH O€30MACHOCTH TIPU pabOTE B XMMHUYECKOM KaOMHETE. 3HAKOMCTBO C JTaOOpaTOPHBIM 000PY/TI0BAHUEM.

e (OuncTKa 3arps3HEHHON TOBAPEHHOM COJIH.
PacuerHble 3a1a4u. BeruncieHne OTHOCUTEIFHOM MOJIEKYIISIPHOW MacChl BellecTBa 1Mo popMysie. Beruncnenne MaccoBO 10U JIEMEHTa B XUMUYECKOM
COCTMHEHHUH. Y CTAHOBIICHUE MPOCTEHIIEH (OPMYIIBI BEHIECTBA 10 MACCOBBIM JIOJISIM JIEMEHTOB. BBIUMCIICHHS 110 XUMUYECKUM YPaBHEHHSIM MACChI HITH
KOJINYECTBA BEILIECTBA IO U3BECTHOM MAacCe MM KOJWYECTBY OJHOTO U3 BCTYMAIOIINX MJIW MOJTYYaIOIIUXCS B PEaKIUH BEIIECTB.

Kucnopon. Haxoxnenue B mpupoe. [lonydenne kucnopoaa B 1a00paTopuu U MPOMBIIUIEHHOCTH. DU3NYECKHE M XUMUYECKIE CBOMCTBA KUCIOPOIA. .
[Ipumenenue kucnopona. Kpyrosopor kucioposa B mpupoje. O30H , almoTponus Kuciopoaa. Bo3ayx u ero cocrtas. 3amura atMOc(hepHOTO BO3TyXa OT
3arps3HECHUM.



Bonopon. Haxoxaenue B npupose. Ilomyuenue Boopoaa B 1a00paTOpuy U NpoMbIIUIeHHOCTH. Du3nyeckue u XuMHUYECKUe cBoiicTBa Boopoaa. Bogopon
— BOCCTaHOBUTENb. Mepbl 0e30macHOCTH IpU paboTe ¢ BogopooM. [Ipumenenue Bogopoaa.

Bopa . Metozp! onpesiesieHus cocTaBa BoJibl — aHAIU3 U cuHTe3. PU3nuecKkue 1 XMMUYECKHe CBOMCTBA BObl. Boja B mpupojie U crioco0bl €€ OUNCTKH.
Abspanust Boapl. XuMU4ecKue cBoiicTBa Bobl. [Ipumenenue Boasl. Bona — pactBoputens. PacTBopuMocTs BeliecTB B Bojie. Onpe/iesieHne MacCoOBOM 1011
PacTBOPEHHOIO BELIECTBA.

KonuuectBennsie otHomenus B xumuu. Konnuectso Beniectsa. Moib. Mossipaast macca. 3akon ABoraapo. Mouisipubiii 00beM ra3oB. OTHOCUTENIbHAS
IUIOTHOCTb ra30B. OOBbEMHbBIE OTHOIIEHUS Ta30B IPH XUMHUYECKUX PEAKLIUAX.

Bakneiimue kiaccsl HEOpraHMYECKux coequHeHnd. OKcuipl: cocTtas, Kiaccugukanus. OCHOBHbIE U KUCIIOTHbIE OKCHIbl. HOMEeHKIaTypa oKcruaoB.
dusnyecKkue U XMMUYECKHE CBOMCTBA, ITOJIyY€HHUE, IPUMEHEHUE OKCUJIOB.

I'unpoxcunel . Knaccugukanus rugpokcuioB. OcnoBanus. Cocras. Lllenoun u HepacTBopumble ocHOBaHus. HomeHnknarypa. @usnueckue 1 XMMHUUECKHE
cBolicTBa ocHOBaHMi. Peakius Helitpanuzauuu. [lonyuenue. I[lpumenenne. AM@oTepHble OKCHIBI U TUAPOKCUIBI

Kucnotsl: coctaB, kinaccupukamus 1 HOMEHKIAaTypa. PU3NYecKrue 1 XUMUYECKHE CBOWCTBA KUCIIOT. BBHITECHUTENBHBIN sl METAJUIOB

Comnu.: cocras, K1accupuKanys 1 HoMeHK1aTypa. Puzndeckue 1 XMMUUYECKHe CBOMCTBa coslei. PacTBopuMocCTh cosieil B Bojie. XUMHUUECKUE CBOMCTBA COJICH
crocoObI OTy4eHust coneid. [lpumenenue conei

I'enernyeckas CBSA3b MEXAY OCHOBHBIMU KJIACCAMU HEOPTAaHUYECKUX COCIUHEHUM.

Pasznen 2. [lepuoanyeckuii 3aK0H M NepHOIMYECKas cMcTeMa XuMu4ieckux jeMeHToB [.M.MenaeneeBa. CTpoenne atroma

[TepBbie MONMBITKY KIacCU(PUKAITUN XUMHYECKUX JIeMEHTOB. [IoHITHE O TpyIax CXOIHBIX AJIEMEHTOB. ECTeCTBEHHBIE CEeMEICTBA MIETIOYHBIX METAJIIOB U
rajioreHoB. biaropoHeie rassi.

[lepuoanueckuii 3axon [1. . Menneneesa. [leproauyeckas cucreMa Kak €CTECTBEHHO-Hay4Has KJIacCU(PUKALNS XMMHUUECKHUX 3JIEMEHTOB. Tabmu4Hast
dbopMa nipeacTaBiIeHus KiaccupUKaug XUMHUECKHUX deneMeHToB. CTpykTypa Tabnuusl «llepuogndeckas cuctema xumudeckux nemenToB J[. M. MenneneeBa»
(kopotkas ¢popma): A- u b- rpynmsl, nepuoapl. PU3MUECKU CMBICT TTOPSIKOBOTO 3JIEMEHTa, HOMEpa Mepruoia, HoMepa rpymibl (11 SJIEMEHTOB A-TpyTIi).

CtpoeHue aToMa: PO U IEKTpoHHAs 00onouka. COCTaB aTOMHBIX SiIep: MPOTOHBI M HEUTPOHBI. V30TombI. 3apsii aTOMHOTO SiAjpa, MacCOBOE YHUCIIO,
OTHOCUTENbHAsA aToMHast Macca. CoBpeMeHHasi OPMYITHPOBKA TOHITHS «XUMUUYECKHUI DJIEMEHT).

DnexTpoHHas 000JI0UKa aTOMa: MOHATHE 00 YHEPTeTUYECKOM YPOBHE , €T0 €MKOCTH. 3alOJTHEHUE JIEKTPOHHBIX CIIOEB Yy aTOMa JJIEMEHTOB IIEPBOTO —
TpeThero nepruoaoB. CoBpeMeHHast GOPMYITUPOBKA MEPUOTUIYECKOTO 3aKOHA.

3HaveHne nepuoanveckoro 3akona. Hayunsie noctsoxenus [.1.Menneneesa : nucrnpapieHne OTHOCUTEIBHBIX aTOMHBIX MaccC, MePECTAaHOBKA XUMUYECKHUX
3JIEMEHTOB B ieproanyeckoi cucteme. XKuzusb u nearensHocts . . Menneneena.

Ctpoenue aroma. CocTaB aTOMHBIX sifiep. DIeKTpoHbl. M3oTomnbl. CTpoeHHe 3IEKTPOHHBIX 000JI0YEK aTOMOB TIEPBBIX 20 37IEMEHTOB MIEPUOTUIECKOM
cuctemsbl /. 1. Menneneena.

JlabGoparopHbie onbIThl. B3anMoieiicTBUE THPOKCHIA [IMHKA C pACTBOPAMU KUCJIOT U IIETIOYEH.

Paznen 3 Crpoenue Bemects (7 4)



SHCKTPOOTPI/II_[aTeJ'II)HOCTB XHMHYECKHX 31eMeHTOB. OCHOBHBIC BHU/bI XHMHYESCKOM CBS3U: KOBAJICHTHAS HCIIOJIAPHAas, KOBAJICHTHAA ITOJIAPpHAasA, MOHHasd.
BaneHnTHOCTh 3JI€MEHTOB B CBETE SHCKTpOHHOﬁ TCOPpHU. CreleHb OKUCIICHUS. HpaBHna OIpCACIICHUA CTCIICHU OKUCJICHHUA 3JICMCHTOB.

Cooepocanue Kypca 9 knacc

Paznen 1. MHoroo0pasue XuMHYeCKHX peaKkiui
Knaccuukanus XuMIYeCKUX peakiuii: peaklui COeTNHEHHS,
pas3noxeHus, 3aMmeuieHus, oomMeHa. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. OKHUCIUTENb, BOCCTAHOBUTEIb, MPOLIECCHl OKUCICHHS U BOCCTAHOBJIEHHS.
CocraBiieHre ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI ¢ TOMOIIBIO METO/a 3JIEKTPOHHOr0 OanaHca.
TennoBble 3¢hPeKTbl XUMUYECKUX peakuuil. DK30TepMUUECKUE U HHJIOTEPMUUYECKHE peakluu. TepMOXUMHUYecKue ypaBHeHUs. PacuéThl Mo TepMOXUMUYECKUM
YPABHEHUSM.
CKOpOCTb XMMMUYECKUX peaknid. PakTOpsl, BAMSIOIIME HA CKOPOCTh XUMUYECKHUX peakiuil. [lepBoHavabHOE peACTaBIEHUE O KaTaluse.
Oo6parumsie peakuuu. [ToHsITHE 0 XMMUYECKOM PaBHOBECHH.
XUMHUECKUE PEaKIMH B BOJHBIX PACTBOPAX. DIEKTPOIUTHI U HEeANeKTposuThl. Monbl. KaTHOHBI 1 anuoHbL. [ uopamnas meopus
pacmeopog. DNEKTPOIUTHIECKAs TUCCOLUAUs KUCIOT, OCHOBAaHUI
u coneit. Ciabble U CHIIbHBIE 3JIEKTPOINUTHL. CTeNeHb IUCCOLUAIHH.
Peaxiiuu nonHoro oOMeHa. Y CJIOBHs T€UEHUSI pEaKI[Uii HOHHOTO
oOMeHa /10 KOHIa. XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COEIMHEHUH B CBETE MPEJCTABICHUN 00 3JIEKTPOJIMTHUECKOM AUCCOLMAMU U
OKHCJIUTENBHO- BOCCTAHOBUTENBHBIX PEAKLIUAX.
Ilonamue o eudponuse coneil.
JdemoHcTpauuu:
IIpuMepsl 5K30- ¥ DHIOTEPMHUUYECKUX peakluii. BzanmoaencTBre IMHKA C COIHON U YKCYCHOM KUCJIOTON. B3aumonencTBre rpaHyIMpOBaHHOIO LIMHKA U
IIMHKOBOW TMBUTH C COISTHOM KuciaoToi. Bzaumoneiicteue okcuma meau (II) ¢ cepHoit KucinoToi pazHoit KOHIIEHTPALMH IPU Pa3HBIX TeMIEpaTypax.
I'openue yris B KOHLIECHTPUPOBAHHOM a30THOM KHUCIIOTE. ['OpeHMe cephl B pacIUIaBIEHHON cenuTpe. VcnbITanue pacTBOPOB BEILECTB HA AIEKTPUUYECKYIO
IIPOBOJIUMOCTG. J[BUKEHNE NOHOB B SJIEKTPUYECKOM IT0JIE.
IIpakTnyeckue padorTsI:
N3yuenne BIusHUS YCIOBUI IPOBEICHUS] XUMUYECKON PEAKIIUXA HA €€ CKOPOCTbh.
Pemenne skcriepuMEHTANBHBIX 3a7a4d 110 TeMe «CBOMCTBA KUCIIOT, COJIEN M OCHOBaHMM KaK JIEKTPOJIUTOBY
JlabopaTopHble onbIThI: Peakiny oOMeHa Mex /1y pacTBOpPaMU AJIEKTPOJIUTOB
Pacyernble 3a1a4u: BeIunCcIeHUA 10 TEPMOXUMUYECKUM YPABHEHUSAM PEAKLIUM.
Paspnen 2. MuHorooOpa3ue BeuecTn
Hewmeramnsl. ["asorensl. [Tonoxenne B IEpUOIAYECKON CUCTEME XUMUYECKHX JJIEMEHTOB, CTPOCHHE X aTOMOB. Haxoxnenue



B npupojie. Pu3nueckre 1 XUMHUYECKHE CBOMCTBA T'AJIOT€HOB.

CpaBHuTeNbHAs XapaKTepUCTHUKa rajioreHoB. [lonydeHue m npuMeHeHue rajoreHoB. Xiop. dusnueckue n XuUMuUyeckue cBoicTBa Xjopa.llpuMenenue xiopa.
XnopoBogopoa. dusnueckue cpoiictBa. [lomydyenue. ComsiHasg kucinora u €€ conu. KauecTBeHHass peakuus Ha XJIOpUA-UOHBL. Pacno3sHaBaHue XJIOpUIIOB,
OpOMHJIOB, HOTUIOB.

Kucnopon u cepa. [lonoxeHue B nepuoanuecKol CUCTEME XMMUYECKHUX JIEMEHTOB, CTPOCHHE X aToMOB. Cepa. AJTOTpOIus Cephl.

dusznyeckue U xumuueckue cpoiicrea. Haxoxaenue B npupoae. Ilpumenenne cepbl. CepoBoiopoa. CepoBoopoiHas KUCI0Ta U €€ COJIN.

KauectBennas peakius Ha cynbdua-uonbl. Oxeun cepol(1V). duzndeckue n xumuieckue cBoiictsa. [Ipumenenue. CepHucras KUCIoTa U

e¢ comu. KauectBennas peaxius Ha cynbput-uonsl. Oxcua cepoi(VI).

CepHas kucioTa. XMMHUYECKHE CBOWCTBA pa30aBlIEHHOW W KOHIICHTPUPOBAHHOW cepHOM KuCIOThl. KadecTBeHHas peakiusi Ha cylnb(aTuoHbl. XUMHUYECKUE
peaxiuu, Jiexaliue B OCHOBE MOJIYyUYEHHs] CEpHOU KUCIOTHI B IPOMBIIUIEHHOCTH. [IpuMeHeHne cepHOi KUCIOTHI.

A3ot u docdop. [TonoxxeHnne B nepuoguIECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOEHUE UX aTOMOB. A30T, (pU3HUecKre U XUMUYECKHE CBOWCTBA, MOJTyYCHHE
u npuMeHeHue. Kpyrosopor aszora B

npupoje. AmMmuak. Gusndeckne 1 XMMUYECKHUE CBOMCTBA aMMHaKa,

nosiyueHue, npumeHenue. Coian aMMoHus. A30THasi KUCJIOTa U €€

cBoiicTBa. OKHCIUTENbHBIE CBOMCTBA a30THOM KUCHOTHI. [lomyuenue

A30THOM KUCIIOTHI B Ja0OpaTOpUu. XUMUUYECKHUE PEAKIINH, JICHKAIITIE

B OCHOBE IOJTyY€HUS a30THON KUCJIOTHI B MPOMBIIITIEHHOCTH. [IpruMenenue a30THOM KucinoThl. Con a30THOW KUCTIOTHI U UX PUMEHEHHE. A30THBIEC y100pEHUS.
®dochop. Amtorponus pocopa. PuU3nUECKHE U XUMUYECKHE

cBoiicTBa pocdopa. Oxcua pocdopa(V). @ochopHas kuciaora u eé

conu. docdopHbie yrnoOpeHusl.

Yrnepox u kpemHuil. Ilonoxenue B nepuoIUYECKON CUCTEME

XUMHUYECKUX 3JIEMEHTOB, CTPOCHHE UX aTOMOB. YTJIepoJl. AJIJIOTPOIUs

yriepoaa. @u3nueckue 1 XUMHUECKUE CBOMCTBA yriepona. AncopOuus. YrapHblid ra3, cBoWcTBa U (U3UOJIOTMUYECKOE IEHCTBHE Ha OPraHu3M. YTJIEKHCIBIN ras.
VYronbHas kucnota u e€ conu. KauectBenHas peakiius Ha kapOoHaT-MoHbI. KpyroBopoT yrieposaa B nmpupoze.

Opranndeckue COEIMHEHNUS yIIepoa.

Kpemuuii. Oxcun kpemuus(IV). Kpemuueast kucnota u €€ conu. Cmexno. [{emenm.

Mertannsl. [lonoxkeHne MeTalsIOB B MEPUOJUYECKON cUCTeMe XMMHMYECKHUX 3JIEMEHTOB, CTPOEHHE MX aToMoB. Metamnuueckasi cBsizb. Pu3nyecKkue CBOMCTBA
METaUIOB. P aKTMBHOCTH METaIOB (RJIEKTPOXMMHYECKUN psll HANPSHKEHUH MeTanioB). XMMHUYECKHE CcBoWcTBa MeTayioB. OOmmmMe crocoObl MOTydeHUs
MeTaisioB. CrijlaBbl METAJUIOB.

[Ilenounsie meTambl. [lonokeHne MET0YHBIX METAJUIOB B IEPUOAMYECKON CUCTEME, CTPOEHHE UX aToMOB. HaxoxaeHue B mpupose.

duznyeckre U XMMHUYECKHUE CBOICTBA IIEIOYHBIX METaIOB. [I[puMeHeHe MeT0YHbIX METANIOB U UX COSTUHEHHH.

[Ilenouno3emenbHble MeTa/UIbL. [10/10’KEHNE IEITO0YHO3EMETBHBIX METAUIOB B IEPUOINYECKON CUCTEME, CTPOEHUE UX aToMOB. Haxoxaenue B npupoje. Maruuii
Y KaJIBIIMH, UX BaXHEHIIHE coequHeHns . JKECTKOCTh BOJIBI M CTIOCOOBI €€ YCTpaHEHHS.

Amomunuii. IlomoxeHne anrOMUHUS B NEPUOJMYECKOM CHCTEME, CTpoeHHE ero aroma. HaxoxneHue B mpupoje. PU3NYECKHUE M XMMHUYECKHE CBONCTBA



amomunus. [Ipumenenne antoMuHus. AMPOTEPHOCTh OKCHJIA ¥ TUAPOKCUA aTFOMUHUSL.

Keneso. Ilonoxenue xeiesa B NEPUOJUYECKOM CUCTEME, CTpoeHHe ero aroma. Haxoxknenue B mpupone. @usznueckne M XUMUYECKHE CBOMCTBA JKelesa.
Baxneiimme coequHeHuUs xKene3a: OKCuIbl, ruapokcuanl U conu xkene3a(ll) u sxeneza(Ill). KauecrBennsie peakiuu Ha noHbl Fe2+ u Fe3+ .

JdemoHcTpaumnu:

®dusznyeckue cBorcTBa rajgoreHoB. [lonydyeHne XJ10poBo10poaa U PACTBOPEHHE €ro B Boje. AJIOTponHble MoguduKanuu cepbl. OOpasipl MPUPOAHBIX CYIb(UIOB
u cynbdatos. [lonyueHrne ammuaka u ero pactTBopeHue B Bojie. O3HaKOMIICHHE C 00pa3IiaMu MPUPOAHBIX HUTPATOB, (hocdhaToB

Monenu KpucTallInyecKuX peméTok aiMasa u rpadura. 3HaAKOMCTBO ¢ 00pa3aMu NPUPOJHBIX KapOOHATOB U CHIIMKATOB 3HAKOMCTBO C 00pa3iiaMy Ba>KHEHIINX
COEIMHEHUI HAaTpHsl, KaJlus, IPUPOJIHBIX COEIUHEHUN KaJIbLIMs, PYAaMHU XKeJjle3a, COeIMHEHUIMHU aIIOMUHMS. B3auMoieficTBUE 1IET0YHbIX, 1IEJI0YHO3EMEIbHBIX
METAJIJIOB U aTIOMUHUS ¢ BOJoW. C)KUTaHUe XKelle3a B KHUCIOPO/Ie U XIIope.

IIpakTnyeckue padorsi:

[TonydeHue CoNSTHOM KUCIOTHI U U3yYeHHE €€ CBOICTB.

Pemenue skcnepuMeHTalbHBIX 3a1a4 1o teme «Kucinopoa u cepay

[Tonyuyenue amMmmuaka u U3y4eHHe ero CBOMCTB.

[Tonyuenue okcuna yriepona (IV) u usyuenue ero csoiicts. Pacnno3HaBanue kapOOHATOB.

Pemenne skcriepuMeHTANBHBIX 337124 10 TeMe «MeTalbl U UX COSTUHEHUS.

JlaGopaTopHbIe ONBITHI:

BrITecHeHue raoreHaMu ApYyT Apyra U3 pacTBOPOB UX COCAMHEHUN.

KauectBennsie peakuuu cynbGu-, CyabOUT- U CyabdaT- HOHOB B PaCTBOPE.

O3HakomiieHHEe ¢ 00pa3lamMu cepbl U €€ MPUPOTHBIMU COETUHEHHUSIMH.

BsauMmopeiicTBUE coJIE aMMOHHUS CO IIEI0YaMU.

KauecTBeHHBIE peakiiy Ha KapOOHAT- U CUITHKAT- HOHBIL.

KauecTBeHHas peakuyst Ha yIJIEKUCIbIH ras.

N3yuenne oOpa31oB MeTauioB. B3anMoelcTBIE METaJIIOB C pacTBOPaMH COJIEH.

O3HakoMIJIEHHE CO CBOMCTBAMH M MPEBPAIEHUSIMHA KapOOHATOB U TUIPOKApOOHATOB.

[TonydeHnue ruIpoKcH/ia aTFOMUHUS U B3aUMOJICHCTBHE €ro C KUCIOTaMu | menoyamu. KauecTBeHHbIE peakinu Ha noHbI Fe2+ u Fe3+

Pacyernbie 3axa4n:

Brruncnenus mo XMMHYECKUM ypaBHEHUSIM Macchl, 00bEMa UM KOJIMYECTBA BELIECTBA OJHOTO U3 MPOAYKTOB PEaKIMH [0 MacCe UCXOAHOIO BEIeCTBa, 00bEMY
WM KOJIMYECTBY BEILIECTBA, COJAEPIKAIIETO OMPEAEIEHHYIO 100 IPUMECEN.

Paznen 3. KpaTkuii 0030p BaxHelIIMX OPraHM4YeCcKUX BeliecTB

[Ipenmer oprannveckoil xumun. Heopranmueckue u opraHn4eckrue CoeAMHEHMs. YTIepol — OCHOBA U3HU Ha 3emiie. OCOOEHHOCTH CTPOEHUS aToMa yriiepoja B
OpPraHMYECKUX COETUHEHUSIX.

VYraeBogopozsl. [IpenenbHble (HACHILIEHHBIE) YTIEBOAOPOIbI.

Mertan, 3TaH, MponaH — MNPOCTeHIINe NPEJCTABUTEIN MPEAeIbHbBIX

yrieBo0po10B. CTpyKTypHBIE (OPMYJIBI YIIIEBOIOPOI0B. ['oMoIOrHuecKuil psa npeaenbHbIX yriaeBoaopoaoB. ['omonoru. dusndeckue u



XMMUYECKHE CBOMCTBA NpeAETbHBIX YIIeBOJOpoJoB. Peakuuu ropeHus u 3ameuieHus. HaxoxiaeHue B mpupojie NpeAeibHbIX YIrieBoaopoJoB. [Ipumenenue
MeTaHa.

HenpenenbHble (HEHACBILLEHHBIE) YITIEBOIOPO/Ibl. DTHIICHOBBIIH
PS4 HETIPEAETIbHBIX YIIIEBOAOPOI0B. DTHiIeH. PU3nueckne u XMUMUYECKUE CBOMCTBA ATUIIEHA. Peakuus npucoeanHenns. KauecTBeHHbIE
peakuuu Ha sTwiieH. Peakuus nonumepusanuu. [onustunen. Ilpumenenue stuieHa.

ALETUIIEHOBBIN psijl HENIPENEIbHBIX YITIEBOJAOPOAOB. ALIETUIIEH.

CaoiictBa anetwiena. [I[pumeHnenue anerusieHa.

[TpousBoaHkIe yriieBonopooB. KpaTkuii 0030p opraHmyecKux

COEIMHEHUI: 0IHOATOMHbIE CIUPTHI (METAHOJ, TAHOJI), MHOTOATOMHBIE CIIUPTHI (3TUJICHIIIMKOIIb, MIMLEPUH), KAPOOHOBBIE KUCIIOTHI

(MypaBbUHas1, YKCYCHasl), CIIOKHBIC Y(HPBI, )KUPBI, YTIEBOIBI (TJIF0OK03a, caxapo3a, KpaxMal, [eJUTI0JI03a), aMUHOKUCIIOTHI, Oenku. Poib

0€JIKOB B OpraHU3Me.

[lonsiTie O BBICOKOMOJIEKYISIpHBIX BemiecTBax. CTpyKTypa IOJIMMEPOB: MOHOMEp, IOJUMEpP, CTPYKTYpPHOE 3BEHO, CTeNeHb nonaumepusanuu. Ilonmatunen,
HOJIUIPONUJICH, TOTUBUHUIXJIOPUL.

JdemoHcTpaumuu:

Mojenu MOJIeKys OpraHuYecKUX COeIMHEHN. ['opeHne yrieBo1opo10B 1 0OHapyXeHUe NMPOIyKTOB X ropeHus. KauectBenHas peakiust Ha 3TuiieH. [lonyuenue
STHIIEHA. PacTBOpeHHe 3TUII0BOTO civpTa B Bojie. PacTBopeHue riuuepuHa B Boje. [lonyyenue u cBoiicTBa ykcycHON KUcaoThl. MccnenoBanue CBOWCTB KHUPOB:
pacTBOPUMOCTH B BOJIE U OPTaHUYECKUX pacTBOpUTelsix. KauecTBeHHbIE peakliuy Ha TII0K03Yy U kpaxmail. O3HakoMiIeHHe ¢ 00pa3aMu U3AeIuil U3 NOJM3TUIICHA,
MOJIMIIPOIIMJIEHA, TOJMBUHUIXJIOPHIA.

[TpakTyeckue paboThl CTPYNIUPOBAHbI B OJIOKH — XUMHUYECKUE TPAKTUKYMBI, KOTOPBIE CIIY>KaT HE TOJIBKO CPEICTBOM 3aKpENJIeHUs YMEHUH U HaBBIKOB, HO
TaK)Xe€ U CPeACTBOM KOHTPOJISI 3a KAU€CTBOM MX C(HOPMHUPOBAHHOCTH.

Temamuueckoe njiaanuposearnue ¢ OCHO6HbIMU euoamu Oeﬂmeﬂbnocmu, 8 knacc

Paspnennt Koanuects | KoumnuecrBo KosanuecrBo XapaKkTepuCcTHKA OCHOBHBIX BUI0B Bocnurareannas padora
Ne NPOrpaMMmsblI 0 4acoB KOHTPOJIbHBIX | MPAKTHYECKUX AeTeJIbHOCTH
n/n pador padoT
Ocuosubie noustust | 54 (51 + 3 3 6 Paznuuate mpeameTsl  m3ydeHHSs |YCTaHOBJICHUE
XUMHH (YpOBEHb | yaca €CTECTBEHHBIX HAayK, IIOHSTHUS «aTOM», [TOBEPUTENIBHBIX
aToMH OCHOBHBIE | PE3EPBHOIO «MOJIEKYJIa»,  «XUMHUYECKHH  DIIEMEHT», [OTHOLICHHM MEXY)|
MOHATHSI XUMUU | BPEMEHH) «HOHY, «4acTHIay, «UHIEKC», [yuuTenem " ero
(YpoBeHb aTOMHO — «kod((PULIMEHT», «CcXeMa  XUMHUYECKOU [yueHUKAMH,
MOJIEKYJISIPHBIX peakuum», «ypaBHEHHE  XMMHUYECKOH |CIOCOOCTBYIOIINX




MIPEACTABICHHH )0 —

peakuny. HaGmroaaTe CBOMCTBA BELIECTB U

IMIO3UTUBHOMY BOCIIPpHUATHUIO

MOJIEKYJIIPHBIX UX U3MEHEHUs B XOJA€ XHUMHUYECKUX |ydallUMuUcs TpeOoBaHUI U
IpeCTaBICHUN) peakuuid, (¢u3nYeckue U  XUMHUYECKHE |IpOChO yUuTEeNs,
IIPEBPALLCHUS M3y4aeMbIX BEILECTB. [[IPHUBJICYEHUIO ux|
VYuursca IIPOBOJUTH XMUMUYECKUH [BHUMaHUA K 00CyKaaeMoi
sKcnepuMeHT.  McciemoBarh — CBOWCTBA [Ha ypoke HH(popMaium,
u3zyyaembIx BeulectB. CoOnrofaTh npaBwiia [aKTUBU3ALMU uX
TEXHUKH  OC30MAaCHOCTH. Ornpenenars |[M03HABATEIBLHOMN
IIPU3HAKU XUMHYECKHUX peakuuil, |[1eaTeabHOCTU
OTHOCHUTEIIBHYI0O ~ aTOMHYK0  Maccy H
BaJICHTHOCTh JJIEMEHTOB, COCTaB
MPOCTEUIIINX COEMHEHUI o 150,
xuMudeckuM (opmynam. dukcupoBaTh B
TeTpaau HabII01aeMbIe IIPU3HAKU
XMMHUYECKUX PEAKIINN.
Ilepunonnueckuin Knaccugpunuposars n3ydyeHHsle |[IpuBnedyeHne BHUMaHUS
3aKOH U XUMUYECKUE DJIEMEHTBI U HUX COCIUHEHUs. [IKOJIBHUKOB K|
MIEpUOIAYECKAs CpaBHUTH CBOMCTBA BEILIECTB, [IEHHOCTHOMY aCIIeKTYy
cucremMa IPUHAUIEKAIIMX K  pa3HbIM  KJlaccaM, [M3y4aeMbIX Ha  ypoKax
XUMHUYECKHAX XUMHYECKHE DJIEMEHTHl DPAa3HbIX TPYIIL. [IBJCHUM, OpraHu3aus Hux
anemenTos JI.H. YcTaHaBIMBaTh BHYTPU- U MEXIPEAMETHBIE [pabOThl C MOJyyaeMoil Ha
Meneneesa. cBsa3u.  DopmynupoBaTe NEPUOIUYECKHN [ypOKE COLIMAJIBHO
CrpoeHnue atoma 3akoH J[.J. MeHneneeBa 1 packpbIBaTh €ro [3HauuMoW MHpopManuen —
CMbICII.  XapakTepu30BaTb  CTPYKTYPY [MHULIMMPOBAHHE ee
nepuonuyeckoil  tabmumpl.  Pasnuuate |oOcyxIeHus,

nepuoasl, A- u b- rpynmel. OOBSCHSTH
¢u3nUecKuil CMBICI TOPAIKOBOIO HOMEpa
XUMHUYECKOTO 3JIEMEHTa, HOMEPOB TPYIIIIbI
U 1epuosa, K  KOTOPBIM  3JIEMEHT
MPUHAUICKUT B TEPUOJUYECKON CHUCTEME

.. Menneneesa; 3aKOHOMEPHOCTHU
M3MEHEHHUs CBOMCTB 3JIEMEHTOB B Ipejesax
MaJIbIX NIEPUOJIOB U A-rpymi.

DopMyJIUPOBATH  ONPEICICHUS]  MOHITUH

BbLICKA3bIBAHHA YHAlITUMMUCS
CBOErO0 MHEHHMA IO €€
[MOBOJTY, BBIPAOOTKH CBOETO
K HEWl OTHOILIEHUS;

l1crionp30Banme
BOCHUTATEIbHBIX
BO3MOKHOCTEH

CoJIep KaHUs yueOHOro




«XUMHUYECKHI  3JIEMEHT», «IOPSIKOBBIH
HOMEp», «MAacCOBOE YHUCIIO», «HU30TOIBI»,
«OTHOCUTEJbHAs aTOMHas Mmaccay,
«OIEKTPOHHAsT 000JOYKa», «IJIEKTPOHHBIN
cioity. OnpenensiTb YHCIO MPOTOHOB,
HEUTPOHOB,  JJIGKTPOHOB Yy  aTOMOB
XUMHYECKHUX 3JIEMEHTOB, HCIIOJIB3YS
nepuoanueckyro  tabnuny.  CocTaBusTh
CXeMbl CTpOE€HHS aToMOB TiepBbIX 20
AJIEMEHTOB  TEPUOJUYECKOW  CHCTEMBI
aneMeHTOB. JlemaTh yMO3akKJIIOYEHHE O
XapakTepe W3MEHEHUS CBOWCTB
XUMHUYECKUX DIJIEMEHTOB C YyBEIWYCHHEM
3apsAoB  aTOMHBIX siaep. McciemoBathb
CBOIiCTBa M3y4yaembIxX BeliecTB. Habmonarh
du3HYeCKUe W XUMHUYECKHE TPEBpAIICHUS
M3Yy4aeMbIX BEIIECTB. OnuceiBaTh
XUMUYECKHE PEaKIuU, HaOJII0laeMble B
XOJIe  OKCHEepUMEHTa. Y4acTBOBaThb B
COBMECTHOM  OOCYXJIEHUU  PE3yJbTaTOB
OTIBITOB.

peaMeTa qepes
IEMOHCTPAIIHIO IETSIM
[IPUMEPOB

OTBETCTBEHHOTIO,
PaX<JTAaHCKOT'O TIOBEJICHUS,
[TPOSIBIICHUS
4EeJIOBEKOIIOOUS H

OOpOCEepACUHOCTH, Yepes
0J00p COOTBETCTBYIOIINX
TEKCTOB ISl YTEHHSI, 3a7ay
st penieHus,
[IPOOJIEMHBIX cUTyanui
1St 00CYXK/ICHHS B KJIAcCe;

Crtpoenue
BEIECTBA.
XUMHUUYECKasA CBI3b.

dopmyupoBaTh oTpeieIeHUs
MTOHATUI «KOBaJICHTHAst HEToJIsIpHas
CBSI3b», «KOBAJICHTHAs TIIOJIAPHAS CBS3bY,
«MOHHAs CBSA3b», «CTEMEHb OKHCIEHHS»,
«QJIEKTPOOTPHUIIATEBHOCTE).  OmpeaensiTh
THI XUMUYECKOH CBSI3M B COEAMHEHHUSIX Ha
OCHOBAaHUU XUMHUYECKON (bopMyIIBL.
OnpenensTh CTEIEHb OKHCJICHUS
3JICMCHTOB B COCIOIWMHCHUAX. COCTaBJ’IHTB
(GOopMyIIbI BEIIECTB MO CTETIICHU OKUCIICHUS
3JICMCHTOB. COCTaBJ’IfITB CpaBHI/ITeJ'IBHBIe 158
00001aroIMe Ta0IUIIbI, CXEMBI.

dopMupoBaHue

[IEJIOCTHOTO  BOCIPUSTHS]
MPUPOJBI KaK HMCTOYHHUKA
PKM3HH Ha 3eMJIe, OCHOBE
CaMOTO €€ CYIIECTBOBaHUS,
HY>X/IaI0IIEHCs B 3alUTE U
[MOCTOSSHHOM BHHMAaHHH CO
CTOpPOHBI YEJIOBEKA;

Uroro:

68




Temamuueckoe niaanuposarnue ¢ OCHO6HbIMU euoamu 0eﬂmeﬂbnocmu, 9 knacc

Pacno3naBath OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.

Ornpenenarb OKUCIUTENb, BOCCTAHOBUTEb,
MIPOLIECC OKUCIIEHHS], BOCCTAHOBIICHUS.
HaGmronaTe 1 onuchiBaTh XUMHYECKHE
pEeaKIK C MOMOUIBIO €CTECTBEHHOIO S3bIKA U
SI3bIKAa XUMUHU.

HccnenoBaTh ycnoBus, BIUAIONINE HA
CKOPOCTh XUMUUYECKOU PEAKIIUH.

OnuceIBaTh yCIIOBUS, BIUSIONIUE HA CKOPOCTh
XMMHYECKON PEaKIuu.

[IpoBoauTH rpynmoBbIe HAOIIOEHUS BO
BpeMsI MPOBEACHUS JEMOHCTPAIIMOHHBIX
OTIBITOB.

Y4acTBOBaTh B COBMECTHOM OOCYKICHUH
pEe3yAbTaTOB OIBITOB.

CocTaBisaTh TEPMOXHUMHYECKUE YPABHEHHS
peaKuuid.

Breruucnsats TeroBoi a3 exT peakiuu mo ee
TEPMOXUMHYECKOMY YPaBHEHUIO.
KnaccudummpoBaTs XUMHUECKHE PEAKITUH.

HpI/IBOI[I/ITL MNPUMEPHBI pCAKIINU KAXKIOT'O TUIIA.

Pacrmio3zHaBath OKHUCIUTEIILHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
OrnpenenaTh OKUCIUTENb, BOCCTAHOBUTED,

Ne Pasnesnl KoumnuyectBo | KosmuecTBo KosaunuyecTBo XapakTepucTHKA OCHOBHBIX BH/10B Bocnurareabnasi paéora
n/n NMPOrpamMmbl yacos KOHTPOJIbHBIX | IPAKTHYECKHUX eI TeJIbHOCTH
padoTt padoTt
1 Muoroo0pasue 17 2 2 KnaccupunupoBars XUMUYECKUE PEAKIIUH. dopmupoBaHue
XUMHYECKHX LEJIOCTHOTO  BOCHPHSITUS
. [IpuBOUTE IpUMEPHI PEAKIIMH KaXKI0T0 THIIA.
peakuuit IPUPOJBI KaK HCTOYHHUKA

KHM3HM Ha 3emile, OCHOBE
camoro ee
CYIIECTBOBAHUS,
HYXJAIOLICHCS B 3aliuTe
U TMOCTOSSHHOM BHUMAaHWUHU
CO CTOPOHBI YEJIOBEKA;
®opMupoBaHue
YBaXXUTEJIBHOTO
OTHOIIECHMS K 3HAaHUSM,
KaK UHTEJUIEKTYaJIbHOMY
pecypey,
o0ecrneunBaIeMy
Oymdyliee yenoBeka, Kak
pe3ynbTary
KpPOMOTJIMBOTO, HO
YBJIEKATEIbHOTO Y4eOHOTO

TpyHaa,

NHannmuposanue u
MOAECPKKA
HCCIIEI0BATENbCKON
NEeATEIbHOCTH
IIKOJIBHUKOB B PaMKax
peanu3anuu MU

HHAWBUAYAJIbHBIX n




IIPOLIECC OKMCIICHMSI, BOCCTAaHOBJICHUS.
Habmronate ¥ onuchIBaTh XUMUYECKHE
PEAKIMU C IIOMOLIbIO €CTECTBEHHOTO S3bIKA U
sI3pIKa XUMUHU.

HccnenoBaTh ycloBHsl, BAMSIOIINE HA
CKOPOCTb XUMUYECKON pEAKIUU.

OnuchIBaTh yca0BUs, BIUSIOLINE HA CKOPOCTb
XMMHYECKON PEaKIUU.

[IpoBouTH rpymnIoBsie HAOIIOAEHUS BO
BpeMsI IPOBEACHUSI IEMOHCTPAILIMOHHBIX
OTIBITOB.

Y4acTBOBaTh B COBMECTHOM OOCYKIECHUU
Pe3yIbTaTOB OIBITOB.

CocTaBniaTh TEPMOXUMHUECKHUE YPABHEHUS
peaKuid.

Berancnsats TermmoBoii 3h(GeKT peakiuu 1mo ee
TEPMOXUMHYECKOMY YPaBHEHHUIO.

O06001maTk 3HaHUS O pacTBOpax

[IpoBoUTH HAOIIOIEHNS 32 TIOBEJCHUEM
BELIECTB B pacTBOPax

DopMyIMpOBaTh ONPEAEICHUS OHATUI
«BQIEKTPOIUTY, KHEITEKTPOIIUTY,
«QIEKTPOIUTHYECKAS JUCCOLIUALUS
KoHkpeTu3npoBaTh NOHITHE «MOH»
O060011aTh MOHATHE «KATHOHY, «aHHOH
HccnenoBaTh CBOMCTBA PaCTBOPOB
INEKTPOJINTOB

OnnceIBaTh CBOMCTBA BEILIECTB

Co0broaTh npaBuiia TEXHUKH 0€30M1aCHOCTH.
XapakTepr30BaTh YCIOBUS TEUEHUS PEAKIIHMA
B pacTBOpax

OnpenensiTb BO3MOXHOCTh IPOTEKAHUS
peakiuii HFoHHOro oOMeHa

[IpoBoauTh rpynnoBbie HAOIIOIEHUS BO

IPYNIOBBIX
HCCIIEI0BATEIbCKUX
MPOEKTOB,  4YTO
HIKOJIbHUKAM
BO3MOXXHOCTh MPUOOPECTH
HaBBIK CaMOCTOSITEJIbHOTO
pelIeHUs TEOPETUYECKOM

JacT

poOJIeMBlI, HaBBIK
TCHEPHUPOBAHUS u
odopmiteHus

COOCTBEHHBIX uje,
HAaBBIK  YBaXKUTEIHHOTO
OTHOIICHUS K  Yy)KUM
uaesM, o(OpMIIEHHBIM B
paborax JIPYTHX
HCCIIeAoBaTeIC, HaBBIK
MyOJIMYHOTO BHICTYIUICHUS
rnepexn ayJIuTOpHEN,
apryMEeHTHUPOBAHUS u

OTCTaMBaHUSI CBOEU TOUKU
3pEeHUS.




BpEMsI OTIBITOB
OO6cyxnarh pe3yabTaThl

OOBACHATH CYITHOCTh PEAKII HOHHOTO
oOMeHa

Pacrnio3HaBath peakiuy HOHHOTO OOMeHa
CocTaBisTh HOHHBIC YPaBHEHUS PEAKLIUI
CocTaBisITh COKpaIICHHbIC HOHHBIC
YPaBHEHUS peaKLni

MHuoroo6pasue
BEIIIECTB

43

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUS
CBOWCTB HEMETAJUIOB B MaJIbIX MEPHOAAX U A-
rpynnax. XapakTepu3oBaTb XUMHUYECKUE
3JIEMEHTHI Ha OCHOBE UX IOJIOKEHUS B
MEPUOJNYECKON CUCTEME U OCOOEHHOCTEN
CTPOEHUS UX aTOMOB.

JlenaTh yMO3aKJIIOUEHUS O XapaKTepe
N3MEHEHHS CBOMCTB XUMUYECKUX IIEMEHTOB
C YBEJIMUEHHUEM 3aps10B aTOMHBIX SJIEP.
[Tonp3oBaTbes HHPOpMaLIUEi U3 Ipyrux
HCTOYHUKOB I TOJATOTOBKU KPAaTKUX
cooOuieHnit. ['0TOBUTH Mpe3eHTalnu 110 TEME.
XapakTepru30BaTh raJIoreHbl HA OCHOBE UX
IIOJIO’KEHHUS B IEPUOJUYECKON CUCTEME U
0COOEHHOCTEH CTPOEHUS X aTOMOB.
OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB raJIor€HOB C YBEJIMYEHUEM aTOMHOT'O
HOMepa.

OnuceIBaTh CBOMCTBA BEIIECTB B X0JI€
JIEMOHCTPAIIMOHHOT'O U J1a00paToOpHOTro
JKCIIEPUMEHTA.

CobmnronaTe TEXHUKY 0€30MaCHOCTH.
Pacrio3HaBaTh ONBITHBIM IYTEM COJISHYIO
KHUCJIOTY U €€ COJIM, OpOMU/IbI, HOAUIBI.
Hcnonb30BaTh NproOpeTeHHbIE 3HAHUS U

dopMupoBaHue
LIEJIOCTHOTO ~ BOCIIPHUATHUSA
IPUPO/BI KaK HCTOYHHUKA
KU3HU Ha 3eMJIe, OCHOBE
camoro ee
CYIIECTBOBAHUS,
HYXJAIOLICHCS B 3alIuTe
U TIOCTOSIHHOM BHUMAaHHUH
CO CTOPOHBI YEJIOBEKA;
®opMupoBaHue
YBaXXUTEJIBHOTO
OTHOILIEHHUS K 3HaHMSIM,
KaK UHTEJUIEKTYaJIbHOMY
peeypey,
o0ecrneunBaIeMy
Oymdyliee yenoBeka, Kak
pe3ynbTary
KpOMOTJIMBOTO, HO
YBJIEKATEJIbHOTO Y4eOHOTO

TpyHaa,

NHannmnposanue 51
MO EPKKA
HCCIIEI0BATENbCKON
JIEeATEIbHOCTH
IIKOJIBHUKOB B PAaMKax




YMEHUS B IPAKTUUECKOM JeSITEIbHOCTH U B
MTOBCETHEBHOM JKU3HU C IEJIbI0 OE3011aCHOTO
oOpalleHus ¢ BeleCTBAMU M MaTepuaiaMu U
HKOJIOTUYECKU TPAMOTHOT'O TIOBEICHUS B
OKpY>Karollen cpene.

BbIuuciaTe MaccoBylo 00 pAaCTBOPEHHOTO
BEIIIECTBA B paCTBOPE.

XapakTepu3oBarh eMeHThI [V A rpynisl Ha
OCHOBE UX IOJIO’KEHHSI B IEPUOIUUECKOI
cuctreme /.M. MenneneeBa. M1 ocoGeHHOCTEHM
CTPOEHUS UX aTOMOB.

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHUS
cBoiicTs IV A rpynmsl no nepuony u B A
rpyrmnmax.

XapakTepu30BaTh AJUIOTPOIHIO KUCIOPOAa U
cephl Kak OJIHY U3 IPUYMH MHOT000pa3us
BEIIIECTB.

OnwuchIBaTh CBOMCTBA BEIIECTB B XOIE
JI€MOHCTPAIIMOHHOT'0 U J1a00paTopHOro
HKCIIEPUMEHTA.

Co0mnroaTh TEXHUKY O€30MaCHOCTH.
Oxa3bIBaTh NEPBYIO MIOMOIb MTPH
OTpaBJIEHUH, O’KOTaX M TPAaBMaXx, CBA3aHHBIX C
peakTHBaMu M 1a00paTOPHBIM
000pyIOBaHUEM.

OmnpenensTe MPUHAIICKHOCTD BEIIECTB K
OTIpeJIeJIEHHOMY KJIACCY COEIMHEHHH.
ConocTtaBisTh CBOMCTBA pa30aBIEHHON U
KOHIIEHTPUPOBAHHON CEpHON KUCIIOTHI.
3anuceIBaTh YpaBHEHUS pEaKiuii B
9JIEKTPOHHO-UOHHOM BUJIE.

Pacrnio3HaBaTh OMBITHBIM ITYyTEM PacTBOPEI
KHUCJIOT, CYyIb(QUAbL, CyIb(OUTHI, CyTb(haTHI.
Hcnonb30BaTh NproOpeTeHHbIE 3HAHUS U

peanuzanuu MU
WHIMBUTYyaIbHBIX u
IPYNIOBBIX
HCCIIEI0BATEIbCKUX
MPOEKTOB,  4YTO  JacT
HIKOJIbHUKAM

BO3MOXXHOCTB HpI/IO6peCTI/I
HaBBIK CaMOCTOATCIIBHOI'O
PCUICHUA TCOPCTHQCCKOﬁ

poOJIeMBlI, HaBBIK
TCHEPHUPOBAHUS u
odopmiteHus

COOCTBEHHBIX uje,
HaBBIK  YBQXKUTEIHHOTO
OTHOIICHUS K  Yy)KUM

uaesM, o(OpMIIEHHBIM B
paboTtax JIpYrux
HCCIIeIOBaTeICH, HaBBIK
MyOJINYHOTO BBICTYIUICHUS
rnepexn ayJInTOpHEN,
apryMEeHTHPOBaHUS u
OTCTaWBaHUS CBOEU TOUYKH
3pEHMSL.

[ToGyxnenue
IIKOJIBHUKOB  COOJIOAATh
Ha ypOKe OOIIEMPHUHSTHIC
HOPMBI MOBEJICHHUA,
mpaBwia  OOLIEHUS  CO
CTapIIUMH (YUUTENISIMU) U
CBEpCTHUKAMU
(WIKOTHHUKAMHU),
MIPUHIIMIIBI yueOHOI
JTUCLUTUIMHBI u
caMOOpraHu3aINy,




YMEHHS B IPAKTUYECKOU JESATEIBHOCTH U
MTOBCETHEBHOM JKU3HU C IEJIbI0 OE30MIaCHOCTH
oOpallleHus ¢ BelECTBAMU U MaTepuaiaMu 1
9KOJIOTMYECKH IPaMOTHOI'O IIOBE/ICHUS B
OKpy>Karoleu cpese.. Beraucisites mo
XUMHUUYECKUM YPaBHEHUSIM Maccy, 00beM, U
KOJIMYECTBO BEILECTBA OJTHOTO U3 MPOAYKTOB
peaxkuuu o Macce UCXOIHOTO BEILIECTBA,
00BbEMY MJIM KOJIMYECTBY BEILIECTBA,
COJIEpIKaIIEr0 ONPEIEIEHHYIO JOII0
npuMecen. ' 0TOBUTh KOMIIBIOTEPHBIE
MIPE3EHTAINH 10 TEME.

XapakTepru30BaTh MEMEHTHI V A IpymIibl Ha
OCHOBE X I0JIO)KEHUS B IEPUOANYECKOMN
cuctreme JI.1. MenaeneeBa 1 0COOCHHOCTEH
CTPOEHHS UX aTOMOB.

OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS
cBoiicTB VA- rpymnmsl o nepuoay u B A
rpynnax.

XapakTepr3oBaTh aIoTponuio gocdopa kax
OJIHY U3 IPUYHUH MHOT000pa3us BEIIECTB.
OnuceiBaTh CBOICTBA BEILIECTB B XO/€
JI€MOHCTPAIIMOHHOT'0 U J1a00paTopHOro
JKCIIEPUMEHTA.

Co0bmnronaTh TEXHUKY 0€30MaCHOCTH.
Oxka3bIBaTh NEPBYIO MOMOLUIb MPU
OTpaBJICHUH, 0KOTax U TpaBMax, CBA3aHHBIX C
peakTuBaMu U J1abOpaTOPHBIM
00opynOBaHUEM.

YcTaHaBnuBaTh NPUHAICKHOCTD BEILIECTB K
OIIpEAEIEHHOMY KJIacCy COEAMHEHHM.
ConocTtaBisTh CBOMCTBA pa30aBIeHHON U
KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI.
CocTaBndTh ypaBHEHUs CTyIIEHYaTON

®opMupoBaHue
OTHOIIECHUSA K 3J0pPOBBIO

KaKk 3aJl0ory JIOJIrod |
aKTHBHOM JKU3HHA
YEJIOBEKAa, €ro XOpOIIEro
HaCTPOCHUS u
OITHMHUCTHYHOI'O B3IJIAA
Ha MHUD;

Bocmnuranne oTHOILIEHUS K
OKPY’KaIOIIUM JIFOASIM Kak

0e3yCI0BHON u
aOCONIOTHOW  IIEHHOCTH,
Kak paBHOIIPaBHBIM

COLIMAJIBHBIM TIAPTHEPAM,
C KOTOPBIMH HEOOXOIMMO
BBICTpanBaTh
no0OposkenaTeTbHbIC u
B3aMMOIIO/IJIEP>KUBAIOIIINE
OTHOIIIEHHS, JTArOIIHe
YeNOBEKY panocThb
OOIICHHS U MO3BOJISIONINE
n3oeraTh YyBCTBa
OJVHOYECTBA;
®opMupoBaHue
OTHOIIICGHUS K caMHM cebOe
Kak  Xo03sgeBaM  CBOeH
CYIbOBI,
CaMOOTIPENENAIOIMUMCS U
caMOpeaTU3YIOIIHUMCSI
JIAYHOCTSM, OTBEUYAOIIUM
34 CBOE€ COOCTBEHHOE

Oymytee.




JTUccoranuy Ha npumepe GochopHoit
KHCJIOTBHI.

3anuchiBaTh YpaBHEHUS PEAKILIMil B
3JIEKTPOHHO-MOHHOM BH/JIE.

Pacrio3HaBaTh ONBITHBIM IIyTEM aMMHUaAK,
pacTBOPBI KHCIIOT, HUTPAT- U (hocdar- HOHBI,
HOH aMMOHHUSL.

Hcnonp30BaTh NpruoOpeTEHHbIE 3HAHUS U
YMEHUS B IPAKTUUECKOM JeSITeIbHOCTH U
ITOBCEIHEBHOM JKU3HM C LIEJIbI0 0€3011aCHOCTH
oOpalleHus ¢ BeLeCTBAMU U MaTepuaiaMu 1
9KOJIOTMYECKH IPaMOTHOI'O IIOBE/ICHUS B
OKpy’Karollel cpeje.

BbruncnsTe MaccoBYyIO 01O BEIIECTBA B
pacTBope.

[onmp30BaTbest MHPOpPMALIUEH U3 IPYTUX
WCTOYHUKOB JJIS IOATOTOBKU KPATKUX
coo01eHni. '0TOBUTh KOMIIBIOTEPHBIE
MIPE3EHTALMH 110 TEME..

XapakTepru3oBath 1eMeHThl [V A rpymisl Ha
OCHOBE X IOJIO)KEHUS B IEPUOANYECKON
cucreme /.M. MenneneeBa. M1 ocobeHHOCTEHM
CTPOEHMS UX aTOMOB.

OOBACHATD 3aKOHOMEPHOCTH U3MEHEHHUS
cBoiicTs IV A rpynmsl no nepuony u B A
rpyrmnrmax.

XapakTepu30BaTh aJUIOTPOIIUIO YIIIepoia Kak
OJIHY U3 MPUYMH MHOT000pa3us BEIIECTB.
OnuceIBaTh CBOICTBA BEIIECTB B XOAE
JEMOHCTPAIIMOHHOTO U J1a00paTOPHOTO
9KCIIEPUMEHTA.

Cob6mronaTh TEXHUKY 0€30MacCHOCTH.
Oxa3bIBaTh NEPBYIO MOMOLIb

OnpenensiTb NPUHAIC)KHOCTh BEIIECTB K




ONPEJIEJICHHOMY KJIACCY COCIMHEHMI.
ConocTaBisTh CBOWCTBA OKCUAOB yIJleposia U
KPEMHHS

3anucbiBaTh ypaBHEHUS pPEaKIMM
Pacnio3HaBaTh ONBITHBIM ITYTEM YIJIEKUCIBINA
ras, KapOoHar - HOHBI.

Hcnonb30BaTh MpruoOpeTeHHbIE 3HAHUSA U
YMEHHUsI B IpaKkTUKe. Boruncnenus no
XUMHUYECKUM YPaBHEHHUSM MaccChl, 00beMa,
WM KOJIMYECTBA OJTHOTO U3 IMPOAYKTOB
pEeaKLMK 0 Macce UCXOIHOTO BEILIECTBA,
00beMyY WM KOJIMYECTBY BEILIECTBA,
COJIEpKAIIEero ONPEAEICHHYIO 100
IIpUMeCen.

['0TOBUTH KOMIIBIOTEPHBIE NTPE3ECHTALNH.
XapakTepru30BaTh METAJIJIbl HA OCHOBE MX
II0JIO’KEHHUS B IEPUOJUYECKON CUCTEME U
0COOEHHOCTEHN CTPOEHHUS X aTOMOB.
OOBACHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB METaJJIOB 1O NEPHOIY U B A-
rpynnax. Mccinenosare cBoiiCTBa H3y4aeMbIX
BemecTB. OOBSACHATH 3aBUCUMOCTD
(u3MYEeCKUX CBOMCTB METAJUIOB OT BU/1A
XUMHUYECKOH CBSI3U MEXIY UX aTOMaMHU.
HaGmtonate ¥ onuchIBaTh XMMHUYECKHE
peaKkiuu ¢ MOMOILBIO €CTECTBEHHOIO S3bIKA U
S3bIKa XUMUH.

Habmtonate feMoHCTpUpyeMble U
CaMOCTOSITEJILHO IPOBOJUMBIE OIIBITHI.
OnuceiBaTh CBOICTBA U3yYaeMbIX BEIIECTB Ha
OCHOBE HAOJIOZCHUH 32 UX NMPEBPAILICHUSMHU.
Jloka3piBaTh aM()OTEPHBII XapakTep OKCHI0B
Y THUJIPOKCHUIOB anmtoMuHus U xenesa (I11).
CpaBHUBATh OTHOIIEHHE U3Y4aeMBIX




METAJIJIOB U OKCH 0B METAIJIOB K BOJIEC.

CpaBHI/IBaTB OTHOIICHUEC TUAPOKCUAOB HATPUA
" AJIFOMUHUA K paCTBOpaM KHCJIOT U H.[CJ'IO‘ICfI.

Pacrio3naBaTh OMBITHBIM ITyTEM TUIPOKCHT —
nonsl Fe (ID)u (I1I)

Cobmo1aTh TEXHUKY 0€30MacHOCTH,
MIPaBWJIBHO O0PAIaThCS C XUMUYECKOU
MOCYI0ON U JIA0OpaTOPHBIM 000PYIOBAHUEM.
3anucelBaTh YpaBHEHUSI peaKkuil B
3JIEKTPOHHO-MOHHOM BHJIE.

OcCyIecTBIATh peakuu, MOATBEPKAAIOIINE
TCHETHYECKYIO CBSI3b MEXKTY
HEOPraHMYECKUMHU COEIMHEHUSIMHU.
O6001aTh 3HAHUS U JI€JIATh BHIBOJIBI.
[IporHo3upoBaTh CBOMCTBAa HEU3YUEHHBIX
3JIEMEHTOB M UX COCAMHEHUIN Ha OCHOBE
3HAHUN O IEPHUOTUIECKOM 3aKOHE.
Hcnonb30BaTh NproOpeTeHHBIE 3HAHUS U
YMEHHUs B IPaKTUKE. Boraucnsats mo
XUMHUYECKUM YPaBHEHUSM MacChl, 00beMa,
WJIM KOJTUYECTBA OJTHOTO M3 MPOAYKTOB
pEeaKINK Mo Macce UCXOTHOTO BEIECTBA,
00BEMY WM KOTUYECTBY BEIIECTBA,
COJIEPIKaIIer0 ONPEEICHHYIO JOII0
IIpUMecen.

[Tonb3oBarbes nHGOpMaLIMEn U3 APYTUX
WCTOYHHUKOB JJIS TOJATOTOBKU KPATKUX
COOOIIIEHU.

['OTOBUTH KOMITBIOTEPHBIE MTPE3CHTAIIHH.

Kpatkwuii 0630p
BaKHEHIITHX
OpraHUYECKUX
BEIIECTB

Hcnonp30BaTh BHYTPU- U MEXKIIPEIMETHBIE
CBSI3U.

CocTaBiATh MOJIEKYJISIPHBIE U CTPYKTYPHBIE
(hopMyIIBI YTIIEBOAOPOIOB.

®opMupoBaHue
LEJIOCTHOTO  BOCHPUSTUS
IIPUPOJBI KAaK HCTOYHUKA
J)KM3HA Ha 3emie, OCHOBE




OmnpenensaTs NPUHAMAJICKHOCTD BEIIECTBA K
OIIpEeICIEHHOMY KJIacCy OPraHUYECKUX
COCTMHEHU.

3anuchiBaTh ypaBHEHUS pPEeaKLIMM 3aMeLCHUS
U TIPUCOEMHEHUS C yYaCTUEM OPraHUYECKUX
BELIECTB.

Habmtonate 1eMOHCTpUpYEMBIE OIBITHI.
OnuceiBaTh CBOICTBA U3y4aeMbIX BEIIECTB Ha
OCHOBE HAOJIOACHUH 3a UX MPEBPAILICHUSMHU.
Y4acTBOBaTh B COBMECTHOM OOCYKIEHUU
Pe3yIbTaTOB OIBITOB.

[IpoBOaUTH KaueCTBEHHBIE PEAKIIUU Ha
HEKOTOpbIE OPraHUYECKHE BEIEeCTBA.
[Tonmp30BaTbes HHPOpPMALIUEH U3 IPYTUX
UCTOYHUKOB JJIS IOATOTOBKU KPATKUX
COOOIIEHUH.

I'0TOBUTH KOMITBIOTEPHBIE NTPE3ECHTALINH.

CaMoro ee
CYIIECTBOBAHUA,
HYXJAIOIIecss B 3alluTe
U TOCTOSHHOM BHHMaHHHU
CO CTOPOHBI YEJIOBEKA;
®opMupoBaHue
YBKUTEILHOTO
OTHOIICHHSI K 3HAHUSM,
KaK MUHTEIUICKTYaJIbHOMY
peeypey,
00€eCTIeYNBAIOIIEMY
Oymyliee yenoBeka, Kak
pe3yabTary
KPOIIOTIIMBOTO, HO
YBJIEKATEIILHOTO YU4EOHOTO
Tpy/a;

Uroro:
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Kaﬂem)apno - memamuueckoe nianupoeanue, 8 knacc

Ipuioxenne 1

Ne Ne o Tema ypoka Jomamnee [ara nposenenus Koppeknnonnas pabora
1o TeMe 3aJaHue o rwiany | 1o (akry
TUTaH
y
OcHosHble noHAmMUA XUMUU (YPOBEHb AMOMHO — MONEKYIAPHBIX npedcmasienuit), 54 uaca
1 1 [Ipeamer xumun. X¥Mus KaKk 4acTh €CTECTBO3HAHUS. §1 Bormp. 1-4 cTp.
BemntecrBa 1 ux cBoiicTBa. 6-7; Bomip. 5 —
MTUCHM.
2 2 MeTtoabl MO3HAHUS B XMMUH. §2, crpll Bomp.1,2
+ TECTOBEBIC
3a/laHus
3 3 Ilpakmuueckasn paboma Nel. §3
[IpaBuia TexHuku 0e30MacHOCTH Ipu padoTe B
XUMHUYECKOM KabuHete. O3HaKOMJIEHHE ¢ 1a00paTOPHBIM
000py/IOBaHUEM.
4 4 UucTtsie BemecTBa u cMecu. CiocoObI pa3iesieHust §4, Bomp.1-5,
cmecel crp.17
§5
5 5 Ilpakmuueckan paboma Ne 2. §5, ymp.5-6,
OuncTKa 3arpsi3HEHHON MOBapEHHOM COJIH. ctp.20, TeTpaab
6 6 OU3nYeCcKUe U XMMUYECKHE SBJICHUSA. XUMHUECKHE §6, cTp. 24, BoTIp.
peakIuu. 1-3 ,TecToBBIC
3aJaHMsl
7 7 Bxoasimasi arrecramusi B popMe KOHTPOJIBHOH padoTel | §7, Bomp. 1,3,5,8,
CTp 28,TecTOBbIC
3aTaHHsI
8 8 ATOMBI U MOJIEKYITBI, HOHBI. BemecTBa Mosexyssipaoro u | §8, crp. 32, Bomp.
HEMOJIEKYJISIpHOTO cTpoeHus1. Kpucrammueckue 1,3, TecToBBIE
pEIIeTKH. 3aTaHMsI
9 9 [IpocTble U CIOXKHBIE BEHIECTBA. XUMUUYECKHUI 3JIEMEHT. §9,10 Bomp.1,3 +

Mertanibl 1 HEMETAJUIBI

TECTHI CTP. 36




10 10 SI3BIK XUMHU. 3HAKH XUMUYECKUX DJIEMEHTOB. §11, 12 Bomp. 1,3
OTHOcHTENbHASI AaTOMHAs Macca. ,TecThl cTp.41
11 11 3aKOH TOCTOSIHCTBA COCTaBa BEIECTB §13, Bomp. 2,
cTp.46
12 12 Xumuaeckue popmynsl. OTHOCUTENBHAS MoOJIeKysipHass | §14, Bomp. 2,3,4,
Macca. KauecTBeHHBII 1 ctp. 49
KOJIMYECTBEHHBIA COCTAB BEIECTBA.
13 13 MaccoBas 101 XUMAYECKOT0 DIIEMEHTA B COEQUHEHNH. §15, Bomp. 2,4,
TECTHI, CTP.53-54
14 14 BanenTHOCTH XMMUYECKUX AJIeMEHTOB. OnpeneneHne §16, Bomp. 3,4,
BaJICHTHOCTH JIEMEHTOB 10 opMyaM OMHAPHBIX TeCTHI, cTp. 48
COCTMHCHUI
15 15 CocraBiieHne XUMHYECKUX QOopMysT OMHAPHBIX §17, Bomip. 2,5,7,
COCJIMHEHUII 10 BaJICHTHOCTH. ctp.60
16 16 ATOMHO-MOJIEKYIIIPHOE yUEHUE. §18, Bomip.2,3,
cTp.62
17 17 3aKOH COXpaHEHHUsI MacChl BEUIECTB. §19, Bomp. 1,
4, tectsl, cTp. 65
18 18 XUMHYECKUE YPABHEHHUS. §20, Bomp. 3, 4, 6,
cTp. 67-68
19 19 Tunbel XUMUYECKUX PEAKIIUA §21, Bomp. 2,3,
crp.71
20 20 [ToBTropenue n o6o0meHue mo reme «IlepBoHavanbHbIe §1-21 mosrop.,
XUMHUYECKHUE TOHATHS ymp. 5, ¢1p.58,
ymp.4,ctp 60, ymp.
3, cTp. 67
21 21 KonTtpouabHas pa6ora Nel no reme:
«IlepBoHayYaIbHbIe XHMHYECKHE MOHATHSIY.
22 1 Kucnopon, ero o01as xapakTepucTika U Haxoxxaenue B | §22, pomp. 1, 4, 6,
npupoje. [lonyuenne cTp. 75.
KHCIIOPOJIa U er0 (PU3NYECKUE CBOWCTBA
23 2 XUMHYECKHE CBOMCTBA Kuciopoaa. OKCUIb. §23, 24 Bomp. 4, 6,

IIpumenenne. KpyroBopot kucioposia B IpUpoOJeE.

7, ctp. 80, m.p Ne3




24 Ilpakmuueckaa pavoma Ne3. [1onyueHne u CBOMCTBa TETpaJlb
KHCIIOPOJIa.
25 O30H. AJTOTpONHS KUCIOpOaa §26, Bomip. 1 +
TECTHI, cTp. 87
26 Boznyx u ero cocras. 3amuTa arMocdepHoro Bo3ayxa ot | §27, Bomp. 1, 3, 4,
3arpsi3HEHUs. crp. 91
27 Bomopon, ero o6mias XxapakTepuCTUKA U HAXOXICHUE B §28, Bomip. 2, 4 +
npupozae. [lomyuenue Bogopona TEeCTHI, CTp. 96
U €ro pU3NYecKue U XuMHUYECKHe CBOMCTBA. Mephl
6e3omacHoCTH MpH pabote ¢ BojopoioM [Ipumenenue
28 IIpomexyTounas arrectanus B GopMe KOHTPOJIbHOM §29, Bomp. 3, 4,
paboThI ctp. 101, §30 m.p
Ne4
29 Ilpakmuueckasa paboma Ned. «lonydenue Bogopoaa u TETpaJlb
HCCJIETOBAaHHE €0 CBONCTBY.
30 Bopaa. MeToibl onpenieneHus: cocraBa BOJbI - aHAJIU3 U §31, Bomp. 1, 4, 5,
cuHTe3. Bona B npupose u ctp.106
Coco0bl €€ OUUCTKHU. Adparusi BOAbI.
31 Pu3nYecKre U XUMHYECKHE CBOMCTBA BOJBI. §32, Tectsl, cTp.
[IpuMeHeHue BOJIbI. 109
32 Bopma — pactBopurens. PactBopsl. HaceitenHbie u §33, Bomp. 5
HEHACBIIIEHHBIE PACTBOPBI. ,TecThl, cTp. 113
PacTBOpHMOCTH BEIIECTB B BOJIC.
33 MaccoBast J10JIs paCTBOPSHHOTO BEIIECTBA. §34, Bomp. 4, 5,
crp. 116
34 Pemenue pacuetneix 3amau «Haxoxaenue MaccoBoit §34 nostop.,
JI0JIA PaCTBOPEHHOIO BEILIECTBA B 3amaun 7, 8,9 +
pacTtBope. BrramciieHrne Macchl paCTBOPEHHOTO BEIIECTBA | TECTHI,
Y BOJBI JJIs1 IPUTOTOBIICHUS ctp. 117, §35 n.p.
pacTBOpa ONMPEAEIECHHOW KOHIEHTPAIIUI No5
35 IIpakmuueckasn paboma Ne5. [TpurotoBneHne pacTBOPOB | TETPaIb




COJICH C OompenesICHHOM
MAaCCOBOM J0JIE paCTBOPEHHOT'O BEILIECTBA.

36 [ToBTOpenue u o6obmenHue mo remam «Kucmopony, §22-35, 3amaun. 6
«Bonopon», «Bona. PacTBopsi». ctp.117, 4 ct1p.
113, 2, ctp.106
37 KontpouabHas padora Ne 2 mo remam «Kucaopom»,
«Boxopon», «Boxa. PactBopbi».
38 Mo — eIMHUIIA KOJIMYECTBA BelecTBa. MoJsipHas §36, Bomp. 3, 5 +
macca. TeCTHI, cTp.122
39 Brruncnenus mo XuMHUYECKUM ypaBHEHUSIM. §37, Bomip. 1,2,
crp.125
40 3akoH ABorajpo. MoJsipHbIil 00beM ra3os. §38,cTp. 126-127,
Borp. 1, ctp. 128
41 OTHOCHUTENBHAS INIOTHOCTE I'a30B §38,cTp. 127 -128,
Borp. 3, ctp. 128
42 OObeMHbIe OTHOIIIEHUS Ta30B MPH XUMHUECKHUX peakinusx | §39, 3amaun 2, 3,
ctp 130.
43 Oxcunpl: knaccudukaiys, HOMEHKIIATypa, CBOMCTBA, §40, Bomp. 2, 4,
MOJTyYeHUE, TPIMEHEHHE. crp. 135
44 I'unpoxcuabl. OcHOBaHUS: KiIaccuuKaus, §41, Bormp. 2,
HOMEHKJIATYpa, TOJIy4YeHHeE. 3agada 3, ctp. 139
45 XUMHYECKHE CBOMCTBA OCHOBaHUN. Peakusg §42, Borp. 2,
HenTpanu3annu. Okpacka MHAMKAaTOPOB B TECTHI, cTp. 144-
LIEJIOYHOM U HEUTpanpHOU cpenax. [Ipumenenue 145
OCHOBaHHI
46 AMdoTepHbIe OKCUIBI U TUIPOKCUIBL. §43, Bomp. 4,
TecThl, cTp.148
47 Kucnotsl. CocraB. Knaccuduxanuus. Homenknarypa. §44, Bomp. 3,
[Tonydyenue KuCior. 3amada 4, ctp. 152
48 XHUMHYECKHE CBOUCTBA KUCIIOT §45, Bomp. 3, 4,




ctp. 155

49 7 Comu. Knaccuduxkanus. Homenknarypa. CiocoObt §46, Bomp. 2, 3,
MTOJTYYCHUST COJIeH ctp.160
50 8 CaoiicTBa coeii §47,ctp. 161-162,
Bormip. 1, 5, c1p.
164
51 9 I'eneTnveckas CBSI3b MEKIy OCHOBHBIMH KjlacCaMu §47,ctp. 163-164,
HEOPraHUYECKUX COCAMHECHHI Bomp.3, cTp.164,
§48 m.0 Neb
52 10 Ilpakmuueckas paboma Ne6. Penienue TETPaIhb
IKCIEPUMEHTAIBHBIX 337124 110 TeMe
«OCHOBHBIC KJIACCHI HEOPTAHNYECKHUX COCTUHCHUI
53 11 [ToBTOpeHue u 06061IeHNE IO TeMe «BaxHeilmne §40-47, yip.2,
KJIACChl HEOPTaHUYCCKUX ctp.164, pazobpath
COETUHEHUI» cxemy, cTp. 162-
163
o4 12 KonTtpoabHnas pa6ora Ne3 no reme: «OCHOBHbBIE
KJIacChbl HEOPraHMYECKHX
COeIMHEeHUI»
Ilepuoouueckuit 3akon u nepuoduueckasn cucmema xumuyeckux nemenmos /. H. Menoeneesa. Cmpoenue amoma. 7 uacos
55 1 Knaccudukanms xumuaeckux sneMeHToB. [lorsTre o §49, Bomp. 1, 3,5
rpynnax CXOQHbIX 3JIEMEHTOB. crp. 171
56 2 [Tepuoanueckwii 3axon J1. . Menneneena. §50, Bormp. 2,
3aaya 3, TECTHI,
CTp.
176
57 3 [Teproauueckas Tadyma xumudeckux 3nemerToB [[. M. | §51, Bomp. 3,
Menpeneesa TecThl, cTp.180
58 4 Crpoenue atoma. CoctaB aTOMHBIX sijiep. M30Tomb!. §52, Bomp. 3,
XHUMHUYECKHI SIIEMEHT — BUJI TeCTHI, cTp. 184
aTOMa C OJJMHAKOBBIM 3apsJIOM sJIpa
59 5 Pacrnono)xeHne 3J1eKTPOHOB M0 SHEPreTUYECKUM §53, Tectsl, cTp.

ypoBHsAM. CoBpeMeHHasi (GOpMYIMPOBKA IEPUOAUYECKOTO
3aKOHa

188




60

3HavYeHHE MePUOINIECKOT0 3aKkoHa. HayuHbie
noctuxenus [[. . MeneneeBa

§54, Bomip. 1, 3,
ctp.190

61 [ToBTOpenue u 06obmenue mo reme: [lepuoguyeckuii §49-54, Bomp.1,
3aKOH U IIEPUOANYECKAs CUCTEMA ctp. 188, Bonp.2,
xumudeckux emenToB [l. 1. MenneneeBa. Ctpoenue cTpl84
aToMa.

Cmpoenue sewjecmea. Xumuueckasn c6:a3v.7 4acos

62 DIEKTPOOTPUIIATEIIEHOCTh XUMUYIECKHIX JICMEHTOB §55, Bomp. 1,

TecThl, cTp. 193
63 KoBanenrtnas cBs3b. [lonsipHas u HenosspHas §56, cTp.194-196
KOBAaJICHTHBIE CBSI3U 710 MOHHOH, BoTIp. 2
(0, B), 3, cTp.198
64 HonHas cBs3b §56, ctp. 196-198,
Borp. 4, ctp.198

65 BanentHOCTB M cTenenb okucnenus. [Ipasuna §57, Bomp. 1, ctp.
OTIpe/IeNICHUs CTETIeHEeH OKUCIICHHUS YJIEMEHTOB. 202

66 OKHUCINTENEHO-BOCCTAHOBUTEIILHBIC PEAKIIUT §57 moBTOp., BOTIp.

2, ctp. 202

67 [ToBTOpenue u 0600mEeHne o Teme: «CTpoeHue §55-57 nosTop.,

BelecTB. XUMHUYECKas CBA3b) 3amayva 3, ctp. 202,
TecThl cTp.193
68 HroroBasi npomMexxyTouHas aTrecranus B popme

KOHTPOJIBHON pabOThI




Kanenoapno - memamuuecxkoe naanupoeanue, 9 knacc

Nomo | Ne Tema ypoxka Homarnnee Jarta npoBeneHus
IUIaHy | 1O 3aJaHue Mo Mmjaa”Hy | 1o ¢akTy
TEMe
Mnozooopazue xumuueckux peakuyuii, 17 uacoe
1 1 IToBTOpEeHME MaTepuana 8 kiacca TeTpaib
2 2 [ToBTOpEeHne Marepuana 8 kiacca TeTpajb
3 3 Knaccudukanus xumuaeckux peakuuid. OxucnurensHo — | §1 ymp 1-3
BOCCTAHOBUTEJIbHBIE PEAKIIUU
4 4 OKHCIUTENBHO — BOCCTAHOBUTENIbHBIE PEAKIIUU § lymp 4-6, Tect
5 5 TennoBoii 3¢ pekT XuMUIecKnx peakiuii. IK30- u §2 ynop 3-4
SHIOTEPMHUYECKHE PEAKIIHU
6 6 CKopocTh XMMHUYECKHX peakuuid. [lepBoHavyanbHble §3 ynp 4, Tect
MIPEJICTABIICHHS O KaTaJm3e.
7 7 Bxoasimasi npomMexyTouHas arrectauus B popme [IpakTnueckas
KOHTPOJIBbHON pabOThI pabora Ne 1.
8 8 Ilpakmuueckas paooma Ne 1. §1,2,3
W3yuenue BIUSHUS YCIOBUN MPOBEIEHUS XUMHUYECKUX KkJaccuukanus
peakuuii Ha €e CKOPOCTh XUMHYECKUX
peakuui
9 9 OO6patumbie 1 HeoOpaTuMbIe peakuuu. [loHsTHE 0 § 5 ymp 2-3, Tect
XMMHUYECKOM PaBHOBECHHU.
10 10 CyIIHOCTH TpoIiecca AMEKTPOIUTHICCKON qucconuanuu. | §6,7, tect
Jlvcconpanus KUciIoT, OCHOBAaHUE U COJIeH
11 11 CunbHble U cradble 371eKTpoauThl. CTeneHb §8, Tect
JMCCOLIMAITUH.
12 12 Peakiiun HOHHOTO OOMEHa U yCIOBUS UX MPOTEKaHUs §9 ymp 3-6
13 13 XUMHUYECKHe CBOMCTBA OCHOBHBIX KJIACCOB §9, Tect




HCOPraHN4YCCKUX COGI[I/IHeHI/Iﬁ B CBCTC HpeI[CTaBJ'ICHI/Iﬁ
TD]L u OBP

14 14 XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB §8,9 Terpanp
HEOPraHWYECKUX COEAUHEHUN B CBETE MPEACTABICHUMN
T3 u OBP
15 15 Tanponus coneit. O60OIMIEHHE 10 TEMAM « §10, ymp 2-3
Krnaccudukanusa XuMHUECKUX peakui» U [IpakTuueckas
«DJIEKTPOJIMTUYECKAS TUCCOLIMALIMSD) pabora Ne 2.
16 16 Ilpakmuueckasa padoma Ne 2. TeTpajb
Pemrenue skcnepuMeHTaNbHBIX 3a1a4 110 Teme «CBONCTBA
KHCIIOT, OCHOBAHUH U COJIEH KaK DJIEKTPOJIUTOBY
17 17 Kontpoabnas padora Nel « Knaccupukanus
XUMHUYECKHUX PEeAKIU» U « IINEKTPOTUTUYECKAS
JIICCOTTMALINS)
Mmnozooopazue seujecme, 43 uac
18 1 [TonoxeHne rajJloreHOB B IEPHOIUYCCKON TabIuIe 1 §12 ymp 2, Tect
cTpoeHue ux aroMoB. CBOWCTBA, MTOTyYSHHE U
IIPUMEHEHHE TaJIOTeHOB
19 2 Xmnop. CBOMCTBA 1 MPUMEHEHHE XJIOPA. §13 ymop 5,6,Tect
20 3 X0pOBOJOPO: TOJYyYEHHUE U CBOMCTBA §14
21 4 ConsiHast KMCIIOTa U €€ COJU § 15 ynop 2,3,tect
[IpakTrueckas
pabota Ne3.
22 5 Ilpakmuueckasn paboma Ne3. TeTpajb
[Tonmy4yeHue CONSTHON KUCIOTHI U U3yUYEHHE €€ CBOMCTB
23 6 [TonoxxeHne KUCIOpOJia M CEPhI B IEPUOINIECKOM § 17 ymp 4, Tect
CHCTEME XUMHUYECKUX AJIEMEHTOB , CTPOEHUE UX aTOMOB.
Annotponus cepsl
24 7 CBolicTBa M IPUMEHEHHUE CEPBI §18 ymp 3, Tect
25 8 Cepoojopoj. Cynbhusr . §19 ymp 2-4, Tect
26 9 Oxcun cepsl (IV). Cepuucras kucnota u ee conu. Oxeun | §20 ynp 2.4, § 21

cepsl (VI). CepHas kucinora u ee CoJiu.




27 10 IIpoMexxyToUyHAasi HUTOroBasi aTrecTanus B Gopme TeTpajib
KOHTPOJIbHON pabOTHI

28 11 OKuCIUTENbHBIE CBOMCTBA KOHIIGHTPUPOBAHHOM cepHOM | [IpakTuueckas
KHCIIOTHI pabota No4.

29 12 | lIpakmuueckan paboma Ne4. Pyuienne §21 ymop 2,5, Tect
HKCHEPUMEHTAIBHBIX 33/1a4 110 TEME
« Kucnopon u cepa»

30 13 | Ilonoxenue aszora u pochopa B mepHOANISCKON §23 ymp 2-3
CHCTEME XUMHUYECKUX DIIEMEHTOB , CTPOCHHE UX aTOMOB.
A30T: CBOMCTBA U IPUMEHEHUE

31 14 Ammuak. @uU3ndecKre 1 XMMUYSCKUE CBOMCTBA. §24 Tect
[Tonydyenue u npuMeHeHue [IpakTnueckas

pabota No5

32 15 | IIpakmuueckaa paboma Ne$ TeTpaab
[TonyyeHne aMmMHaka U H3y4eHHE €T0 CBOMCTB

33 16 Conu aMMoHMS §26 ymp 4-5, Tect

34 17 | AzotHas kucnora. CtpoeHue Mosekynbl. CBOHCTBa §27 ynp 5, Tect
pa30aBIIEHHON U KOHIIEHTPUPOBAHHOW a30THON KHUCIIOTHI

35 18 Conu a30THOM KUCIIOTHI. A30THBIE YI00OpEHHUS. §28 ynp 2-3

36 19 dochop. Ammorponust pochopa. CoiicTBa pochopa §29 ymp 3-4, Tect

37 20 Oxcun pochopa (V). PochopHast KUCIOTA U €€ COIH. §30 ynp 2-4
dochopHble yI0OpeHus.

38 21 | IlonoxxeHue yriepojaa M KpEMHHMS B IEPUOUYECKOM §31
CHCTEME XUMHUYECKUX DIIEMEHTOB , CTPOSHHE UX aTOMOB.
Annotpornus yriaepona

39 22 XuUMHUYECKHE CBOMCTBA yriaepoaa. AncopOrusi. §32 ynp 7, Tect

40 23 | YrapHsblii ra3 : cBOMCTBa, (U3NOJOTHUECKOE ACHCTBUE §33 Ttect

41 24 Yraekucnslid ra3. YrojbHasi KUCIIOTa U €€ COJIU. [TpakTnueckas
KpyroBoport yriaepoaa B Ipupoae. pabota Neb

42 25 | IIpakmuueckasn paboma Ne6 §34 ymp 3 §35
[Tonyyenue okcuna yriaepona (IV) u usydenue ero TeTpajib

cBoiicTB. PacriosHaBanme kapOOHATOB.




43 26 Kpemnuwii u ero coenqunenust. Ctekio. [lemeHr. §37, 38 ynp3, Tect
44 27 O060061IeHue o Teme TeTpajib
« Hemerasnbi»
45 28 | O600meHue mo Teme TeTpajab
« Hemerasnbi»
46 29 | KonuTpoabHas padora Ne2 no Teme
« Hemerasmibi»
47 30 [TonoxeHre MeTaIOB B MEPUOJUICCKON CUCTEME §39 ymp 5-6, §42
xumuueckux anemeHToB .M. Meneneena.
Meraunueckas cBsizb. PU3NYECKUE CBOKMCTBA METAJIJIOB.
CrinaBbl METaJJIOB.
48 31 Haxosxienne MeTaioB B mpupoe u oo1me crmocoos! ux | §40
TTOJTYYCHUSI.
49 32 XUMHYECKHE CBOUCTBA METAILUIOB. Psa akTuBHOCTH §41 ymp 3
( 2TEKTPOXMMHMUYECKUHN PsiJi HAIPSKEHUIN ) METAJNIOB
50 33 [Ilemo4HbBIEe METAIUIBI: HAXOXKIEHUE B TIPUPO/IE, §43 ymp 5-6
(du3HyYecCKre U XUMUYIECKUE CBOKWCTBA
51 34 Okcuabl ¥ THAPOKCUBI LIETOYHBIX METAJIIOB. §43, TeTpanp
[TprMeHeHHE METOYHBIX METAIIIIOB
52 35 [lenouno3emenbHble MeTaIIbl. Haxoxnenue B mpupoge. | §44 ynp 3-4, §45
Kanpuuii u ero coegunenus. JKecTKOCTh BOJBI U
COCcO0BI €€ YCTpaHEeHHUs
53 36 Anromunnii. Haxoxnenue B mpupoze. CBoiicTa §46 ynp5,8, Tect
TIOMHUHHS
54 37 | AMoTepHOCTb OKCHJIa M THJIPOKCUA ATFOMHUHUSL. § 47 ynp 3,5
55 38 | Kemeso . Haxoxxnenue B mpupoje. CBOWCTBA jKele3a. §48, Tect
56 39 CoequHeHHust KeJes3a. [IpakTuueckas
pabota No7
57 40 | IlIpakmuueckas paboma No7 §49 ymp 3-4, Tect
Pymienue sxcnepuMeHTaIbHBIX 33434 0 TEME «
MeTaJiiel ¥ MX COCTMHEHUS)
58 41 | TloaroroBka K KOHTPOJIbHOM paboTe 3 1o Teme TETpajb

« MeTamibl»




59 42 [ToaroroBka K KOHTPOJILHOM paboTe3 M0 TEME TeTpajib
« MeTamibDy
60 43 KoutpoabsHnas padora Ne 3 o teme
« MeTamibby
Kpamkuii 0630p sadxcHeiiumux opzanuyeckux eeuecme, 8 uacos
61 1 Opranunueckas xumus. Yriaesogaopoasl. [Ipenensubie ( §51,52
HACBHIIICHHBIC) YTICBOJIOPO/IBI.
62 2 HenpenenbHble (HEHACHIIIEHHBIE ) YTTIEBOAOPOIBI. §53 ymp 4-5 §54
63 3 [IpouzBoHbIe yriieBoaopoaoB. CIUPTHI. §55, Tect
64 4 Kap6onoBsie kucinotsl. Crioxabie 23gupsl. JKupbl. §56 ymip 6
65 5 VriaeBoasl §57
66 6 Amunoxkucnotsl. benku [Tonumepsr. §58
67 7 Oo6o06maromuii ypok 1o teme : «Baxneimme TETpasib
OpPraHUYeCKUE COCTUHEHHSI»
68 HToroBasi mpoMe:kyTouHasi aTrecTamus B hopme

KOHTPOJIbHON paboThI




Ilepeuenv mexnuueckux cpeocme Kkadunema

n/n

HanmeHnoBaHue 00b€KTOB M CPEICTB MATEPHATbHO — TEXHMYECKOT0
of0ecreueHus

dakrty

KoaunuecTBo 1o

1. ITeyaTHBIE MOCOOMS
KOMIUTIEKT IOPTPETOB yUYEHBIX-XUMHUKOB

Cepus cripaBouyHBIX Tabsmil o xumuu («llepuonnueckas cucrema
xumuueckux aneMeHToB .M. Menzaeneesa», «PacTBOpUMOCTB COJIEM, KUCIIOT U
OCHOBaHUH B BOJIE», «DNEKTPOXUMUUYECKUHN Psi/i HAIPSKEHUN METAILIOBY,
«OKpacka HHIUKATOPOB B PA3IMYHBIX CPEAAX)).

Cepm[ WHCTPYKTHUBHBIX Ta6J'II/II_[ 10 XMMHUH

Cepus TaOIMI] 10 HEOPTAaHUYECKOU XUMHUHU

==

II1. UapopManmOHHO-KOMMYHHMKATUBHbIE CPEACTBA
MynbTuMeauitabe Tporpammsl (00yJaroue, TPEHUHIOBBIE,
KOHTPOJIMPYIOIIKE) 0 BCEM pa3ziesiaM Kypca XUMUU

ONeKTPOHHbIE OMOINOTEKH 110 KypCy XUMUU

4. Texnuveckue cpeacTsa 00y4eHust

KomnbroTep

MynbTUMEAUNHBIN IPOEKTOP

|

DKpaH NPOEKIIMOHHBIN

5. Y4eOHo-npakTHYECKOE H Y4eOHO-1a0opaToOpHOe
o0opynoBanme
IIpudopsl, Ha00PBI MOCYABI U JIA00PATOPHBIX NPUHANJICKHOCTEH
JJIS XUMHYECKOro 3kcnepumMenta. O01mero Ha3HauyeHust

Becol yuebHbIe

HarpeBaTenbpHbie TPUOOPHI:
- CIIUPTOBKHU

[TogHOC 1151 CylIKM OCYABI

KomruiekT snekrpocHabkeHns] KaOMHETa XUMHUHT

JleMOHCTpPaLMOHHBIE
HaGop mocyibl 1 mpuHAIEKHOCTEH 711 JEMOHCTPAIMOHHBIX OMBITOB

350

IIpunoxenne 2



110 XMMHH

CTONMK NObEMHBII 1
ITaTtuB U1 AEMOHCTPAMOHHBIX MpoOupok 11X-21 2
[lIrarus metasmmueckuii LJIb 5
OkpaH (OHOBBII YepHO-O€eTbIi (IBYCTOPOHHUIN) 1 (Mukpo)
Hab6op dakonos (250 — 300 mut jy1st XpaHeHUs: paCTBOPOB PEAKTHBOB) 180 mT
Cneunaan3upoBaHHble IPUOOPHI M ANINAPATHI 2
Amnmnapar (npubop) nis nonyyenus razos (Kumnmna)
O30Harop 1
[TpubGop s 1eMoHCTpaIy CBETOBOTO A (deKTa peakiuii 1
[Tpubop 11 onpenesenns cocraBa BO3ayxa -
Boponka nenuTenbHas it paboThl ¢ BpeJHBIMH BELIECTBAMU -
Boponka nenuTenpHast 0011ero Ha3Ha4eHus 7
KoMmiekThl U151 J1a00PaTOPHBIX ONBITOB U MPAKTHYECKUX 3aHATHI 3
1o XUMHMH
Becwl Mexannueckue 1abopaTopHbIe
Becnl aniekTpoHHbIe yueOHbIe JabopaTopHbie BYJI-50 OM -
HaGop 6aHok /1151 XpaHeHHs! TBepIbIX peakTHBOB (30 — 50 mur) 150
Habop cxistHok ((1akoHOB) 1151 XpaHEHUsI pACTBOPOB PEAKTHBOB 100
Ha6op npoodupok (ITX-14, [1X-16) 65 + 20
[TpuGop 11 nosydeHus ra3on S)
KommuiexTs! 111 MOHTa)xa XuMudeckoro obopyaosanust Mb -
[{lninHApBl MEpHBIE CTEKIISTHHBIE 5+2
Kpucrammszarop 1
6. Mopean 1
HaGop kpucTalMuecKux pemeTok: ajaMasa, rpadura, moBapeHHON COIH
HabGop moxenedt — ammimkanuidi A WUTIOCTPAIMA THIIOB XUMHUYECKUX 1
peaxkuui
HaGop asst MogenupoBaHus SJIEKTPOHHOTO CTPOCHUST aTOMOB DJIEMEHTOB 1
VIII.HatypaJjibHble 00beKThI, KOJJIECKIIUH
Tonnuso 1
Hedtp 1




Kayuyx 1
MuHepalibl ¥ TOPHBIC TTOPO/IBI 2
Crekno 2
ITmactMaccel 1

PeakTuBsbl (110 HOpMe)

B nanuuun

Habop Ne 1 OC «Kucnomuwiy

Kucnora cepnas 4,800 xr 0,5 kr
Kucinora comsnas 2,500 kr 1,5 kr
Habop Ne 2 OC «Kucnomuly

Kucnora azotunast 0,300 kr 1 xr
Kucnora oprodocdhopnas 0,050 kr 0,6 xr
Hab6op Ne 3 OC «l'uopoxcuowl»

Kamus rugpokcua 0,200 kr 0,200 xr
Kanbuwus runpoxcun 0,500 xr 0,200 xr
Hatpus ruapoxcun 0,500 kr 0,200 xr
Habop Ne 4 OC «Okcuovl memannogy

Amomunns okcuy 0,100 xr 0,05 kr
bapus okcun 0,100 kr 0,050 xr
Keneza (IIT) oxcun 0,050 kr 0,050 xr
Kanpimsa oxcupg 0,100 kr 0,200 xr
Maruus oxcux 0,100 xr 0,025 kr
Menu (II) okcun (moporok) 0,200 kr 0,050 kr
Kamus oxcug 0,100 kr 0,050 kr
Hwunaka oxcup 0,100 kr 0,100 xr
Habop Ne 5 OC «Memannvi»

Amomunuit (rpanysnst) 0,100 xr 0 kr
Amomunuit (ctpyxka) 0,050 xr 0 kr
Keneso BoccranoBienHoe (mopomiok) 0,050 kr 0,050 kr
Marnwuit (crpyxka) 0,050 kr 0,010 xr
Menpb (npoBonoka) 0,050 kr 0,025 kr
[{uak (mopomok) 0,500 kr 0,030 xr
Habop Ne 6 OC «ll]enounsie u wenouno3emenbHvle Memaibl»

JluTnii 5 amnyn 1 amnyna
Hatpuii 20 ammyn 1 amnyna




Habop Ne 7 OC «Ozneonacnule sewjecmear

Cepa (nopomiok) 0,050 xr 0,200 xr
Habop Ne 9 OC «l anoeenuowvi»

bapus xnopun 0,100 kr 0,100 xr
Kenesa (IIT) xmopuz 0,100 xr 0,050 kr
Kanus xnopun 0,050 xr 0,150 xr
Kanbuwms xmopun 0,100 kr 0,100 xr
Marawust xnopun 0,100 xr 0,100 kr
Menu (IT) xmopun 0,100 kr 0,100 xr
Harpus xnopua 0,100 xr 0,150 xr
Hunka xmopua 0,050 kr 0,150 kr
Kamus nomunx 0,050 xr 0,150 kr
Kamus 6pomun 0,050 kr 0,100 xr
Habop Ne 10 OC «Cynvghamut. Cynvgpumot. Cynvghuowv»

Amomunus cynasgat 0,100 kr 0,150 xr
Kemnesa (II) cynsdar 0,100 xr 0,100 kr
Kamus cynsdar 0,050 kr 0,100 xr
Kanbuus cynsdar 0,200 xr 0,050 kr
Marsuwus cynbdar 0,050 kr 0,075 xr
Menu (II) cynbdat 6e3Boausrii 0,050 kr 0,200 kr
Menu (II) cynsdat 5-tu Boausii 0,100 kr 0,200 xr
Hatpus cynsdun 0,050 xr 0,010 xr
Hatpus cynedar 0,050 xr 0,050 xr
I{unka cynegpat 0,200 kr 0,050 xr
Hab6op Ne 11 OC «Kapbonamwi»

Kamus xap6onar (morair) 0,050 xr 0,040 xr
Menu (II) kapbonar ocHoBHOI#1 0,100 KT 0,050 kr
Hatpus xap6onat 0,100 kr 0,050 kr
Hatpus rugpokap6onar 0,100 kr 0,200 xr
Kanprus kapbonar 0,200 xr 0,150 kr
Maruus kap6onat 0,200 kr 0,050 kr
Habop Ne 12 OC «@ocghamwi. Cunuxamol»

Harpus cunukar 9-tu Boassiid 0,050 kr 0,100 kr
Hatpus oprodochar tpexszamemennsiit 0,100 kr 0,100 xr




Habop Ne 14 OC «Coedunenusi mapeanya»
Kanus nepmanranat (kanuid MmapranueBokucisiid) 0,500 xr 0,005 kr
Habop Ne 16 OC «Humpamuwi»
Amomunus Hutpar 0,050 xr 0,050 xr
Kanus nurpar 0,050 kr 0,100 kr
Kanbuus autpar 0,050 xr 0,100 xr
Menu (I1) aurpar 0,050 kr 0,100 kr
Harpwust autpar 0,050 kr 0,150 xr
Cepebpa nutpat 0, 020 kr 0,000 kr
Habop Ne 17 OC « Hnouxamopory
Jlakmomng 0,020 kr 0,050 kr
MeTtunoBsriii opamkeBbiid 0,020 xr 0,050 xr
®enondranenn 0,020 xr 0,050 kr
Cnucox numepamypul 013 y4auiuUxca:
Y4eOHUKH:
1. Pymsutuc I'.E. Xumus: 8 k1. yue0. s obmeodpasosar. Yupexaenwuii / I'.E. Pymsutuc, @.I'. ®enpaman. — M.
IIpocsenienue.

2. 'apa H.H. Xumus: 3agaunuk ¢ «momontaukomy: 8-9 kimaccer / H.H. T'apa. — M.: [IpocBerenue

Cnucok numepamypul 014 neodazo208:

1. Pymsutuc I'.E. Xumus: 8 ki1.: yue0. s obmeodpasosar. Yupexaenwuii / I'.E. Pymsutuc, @.I'. ®enpaman. — M.

IIpocsenienue.

2. Xumus: 8 KII.. 3JIEeKTPOHHOE MPUIIOKEHHE K yICOHUKY.

3. I'apa H.H. Xumus: 3anaunuk ¢ «omornaukom»: 8-9 kiacest / H.H. Tapa. — M.: [IpocBemnienue.

4. Tapa H.H. Xumus. Paboune nporpammsl. [Ipeamernas nunust yueOuunkos I'.E. Pym3uruca, ®.I'. ®enpamana. 8-9 knacceel/ H.H. 'apa. — M.: [IpocBenienue.
5. Pamenkuit A.M. Xumust: nuaaktuyeckuit Matepuai: 8-9 ki. / A.M. Paneukuii. — M.: [IpocBemieHue.

6. I'apa H.H. Xumust. Ypoku: 8 xi1. / H.H. I'apa. — M.: [IpocBerienue.

7. bopoBckux T.A. Tectsl mo xumuu. I[lepBonauansubie xumMuueckue nousaTus. Kucinopoa. Bonopon. Boaa, pactBopsl. OCHOBHBIE KJTacChl HEOPTaHUUECHX
coenuHeHmit: 8 ki.: k yueOnuky I'.E. Pymsuruca, @.I'. ®enpamana «Xumus. 8 kimacey». — M.: UzmatenscTBo «Ok3ameny, 2010.

Ilepeuenv yughposvix ungopmayuonnvix pecypcoe Humepnema:
1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/



4. http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358

6. http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf

7. http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?pa
ge=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm

10.www.olimpmgou.narod.ru.

11.http://mirhim.ucoz.ru/index/khimija_8 3/0-41



Ipuio:xkenue 3
Cucmema oyeHusanus ¢ npeomeme Xumus
1. OneHka yCTHOro oTBETA.
OT1meTka «5» :
- OTBET IOJIHBIN U MPaBUJIbHBIN HA OCHOBAHUU U3YUEHHBIX TEOPUI;
- MaTepuai U3JI0KEH B OIIPEJIEICHHOM JIOTHYECKOM 110CIIEI0BATEIbHOCTH, JINTEPATYPHBIM SI3bIKOM;
- OTBET CaMOCTOSATEIbHBIM.
Otmerka «4»
- OTBET IOJIHBIN U MPaBUJIbHBIN HA CHOBAaHUH U3YYCHHBIX TEOPUIL;
- Marepuall U3JI0)KEH B OINPEACIICHHOM JIOTMYECKOM IOCIEeN0BAaTEIIbHOCTH, IPU 3TOM JONYLIEHBI JIBE-TPU HECYIIECTBEHHbBIC OLIMOKH, MCIpPABJIEHHBIE I10
TpeOOBAHUIO YUUTEIS.
Ot1merka «3» :
- OTBET IOJIHBIH, HO TIPU 3TOM JOMYIIEHA CYIIIECTBEHHAs OIMOKA UM OTBET HETIOIHbIM, HECBA3HBIN.
OT1MmeTKa «2»:
- TP OTBETE OOHAPYKEHO HEMOHUMAaHUE yYaIllMMCsl OCHOBHOI'O COJIEp KaHMs Y4eOHOT0 MaTepralia WK JIOMYIIeHbI CYIECTBEHHbIEC OMMOKH, KOTOPBIE YUaIUHCs
HE MOXET UCIPABUTH MPU HABOJIAIIUX BOTPOCAX YUUTENS, OTCYTCTBHE OTBETA.
2. OueHKa 3KCNepUMEHTAIbHbIX yMeHmii. OIleHKa CTaBUTCS Ha OCHOBAaHUU HAOIIOACHUS 32 YUaIIUMUCS U MMCbMEHHOTO OTYeTa 3a padoTy.
OrmeTka «5»:
paboTa BBITIOJIHEHA TTOTHOCTHIO U MIPABUIIBHO, CIENaHbl IPaBUIIbHBIC HAOTIOCHHS U BHIBOJIBI;
SKCIIEPUMEHT OCYLIECTBJIEH IO MJIaHy C Y4ETOM TEXHUKH 0€30IaCHOCTH U MpaBuJl paboThI C BEIIECTBAMU U 000PYI0BAaHUEM;
MPOSIBIIEHBI OPTaHU3AIMOHHO - TPYAOBBIE YMEHUS, OJACPKUBAIOTCS YUCTOTAa pabovero MecTa v MopsI0K (Ha cTojie, YJKOHOMHO HCTIONb3YIOTCS PEAKTHUBBI).
OT1meTka «4» :
- paboTa BBITIONHEHA MPABUIBHO, CJAENaHbl MPAaBHIbHbIE HAONIOJCHUS U BBIBOJBI, HO TMPH STOM SKCIEPUMEHT IMPOBEJIEH HE TMOJHOCTHIO WIH JOMYIIEHBI
HECYIIECTBEHHbIE OLIMOKHU B paboTe ¢ BElleCTBAMU U 000pY/I0BaHUEM.
OtmeTka «3»:
- pa0oTa BBINIOJHEHA MPABUIBLHO HE MEHEE YeM HAIMOJOBUHY WJIM JONYILIEHa CYIIECTBEHHas OIIMOKa B XOJ€ JKCIIEPUMEHTAa B OOBACHEHUHU, B OPOPMIICHUU
paboThl, B COOJIIOJIEHUH MPABUJI TEXHUKU O€30MacCHOCTH Ha paboTe ¢ BEIIeCTBaMU U 000pYIOBAaHUEM, KOTOpas UCIPABIIAETCS MO TPEOOBAHUIO YUUTEIS.
OT1MmeTKa «2»:
- jpomymieHsl aBe (W 0oJyiee) CYIIECTBEHHBIE OIMMOKK B XOJI€: JKCIEPUMEHTAa, B OOBSCHEHHH, B OGOpPMIICHHH PAOOTHI, B COOJIFOJACHUH TPABUJ TEXHUKH
0e30MmacHOCTH MPH paboTe C BELIECTBAMHU M 000OPYIOBAaHHEM, KOTOPBIC YUaIIHIICs HE MOKET UCIIPABUTh Jake MO TPEOOBAHUIO YUUTES;
- pa0oTa He BBINOJIHEHA, Y YYallerocsi OTCyTCTBYET 3KCIEPUMEHTAIbHBIE YMEHHUSI.
3. OuneHka yMeHHUii pelIaTh pacyeTHbIE 3a1a4H.
OTmerka «5»:
- B JIOTHYECKOM PACCYKJICHUH U PEIICHUHU HET OIMUOOK, 3a/1aya pelieHa parroHaIbHBIM CIIOCO00M;



OTmeTKa «4»:
- B JIOTUYECKOM PACCYXKICHHHM M PEIICHUS HET CYNIECTBEHHBIX OIIMOOK, HO 3aJadya pelieHa HEepalMOHAIBHBIM CIIOCOOOM, WIIM JOMYIIEHO HE Ooliee ABYX
HECYIIECTBEHHBIX OLITHOOK.
OT1meTKa «3»:
- B JIOTUYECKOM PACCYKJICHHUU HET CYIIECTBEHHBIX OIIMOOK, HO IOMYIIEHA CYIIeCTBEHHAs OLIMOKA B MAaTEMaTUYECKUX pacueTax.
OTmeTKa «2»:
- IMEETCS CYIIECTBEHHbBIE OLIMOKHU B JIOTHUECKOM PACCYKICHUH U PELICHHUH.
- OTCYTCTBHE OTBETa Ha 3aJ[aHuE.
4. OueHKa MMCbMEHHBIX KOHTPOJIbHBIX PadoT.
OTtMeTKa «5»:
- OTBET IOJIHBIN U NMPaBUWIbHBIN, BO3MOHA HECYILIECTBEHHAs OLINOKA.
OTMmeTKa «4»:
OTBET HEMOJHBIN WK IOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK.
OTmeTKa «3»:
paboTa BBITIOJIHEHA HE MEHEee YeM HAIOJIOBUHY, AOMYIIEHA OJJHAa CYIIECTBEHHAas OMIMOKa U IIPU STOM JBE-TPU HECYIIECTBEHHBIE.
OTMmeTKa «2»:
paboTa BBITIOJIHEHA MEHBIIIE YE€M HAIMOJIOBUHY WM COACPKHUT HECKOIBKO CYIIECTBEHHBIX OIINOOK.
paboTa He BBITIOTHEHA.
[Ipu orieHKe BHIMOIHEHHS MUCbMEHHOW KOHTPOJIBHOU paboThl HEOOXOAMMO YYUTHIBATH TPeOOBaHUS €AMHOTO Opdorpadudeckoro pexkuma.
5. OueHkKa TecTOBbIX padoT.
TecTbl, cocTosIMe U3 MATH BOMPOCOB MOXKHO HCIOJIB30BaTh MOCE M3y4yeHUs Kaxaoro Marepuana (ypoka). Tect u3 10—15 BompocoB HUCmoNb3yeTcs IS
nepuoandeckoro koutposisa. Tect n3 20—30 BonpocoB HEOOXOJUMO UCIOIB30BATh AJIi UTOTOBOI'O KOHTPOJISL.
[Tpu oreHMBaHUM MCTIONB3YETCs CIIEAYIOIas IIKaa: sl TeCTa U3 MSATH BOIIPOCOB
* HET OIIHMOOK — OIIEHKA «5»;
* 0/IHA OIUOKA - OLIEHKA «4»;
* JIBE OIIMOKU — OILIEHKA «3»;
* TPY OHIMOKH — OIIEHKA «2».
Jnst recta u3 30 BOIpOCOB:
* 25—30 mpaBWIBHBIX OTBETOB — OIEHKA «5»;
* 19—24 npaBUNbHBIX OTBETOB — OLIEHKA «4»;
* 13—18 npaBuIbHBIX OTBETOB — OIIEHKA «3»;
* MeHbIIIEe 12 MpaBUIbHBIX OTBETOB — OLICHKA «2».
6. Onenka npoekra.
[IpoekT orueHHUBAETCS MO CIAEAYIOIIMM KPUTEPHSIM:



coOmroieHre TpeOOBaHMH K ero 0(hOpPMIICHHUIO;

HEO0OXOIMMOCTh U JOCTATOYHOCTH JJISI PACKPBITHS TEMBI IIPUBECHHON B TEKCTE MPOCKTa HH(OPMAIIHH;

yMEHHUe 00y4aronierocst CB000IHO U3JIaraTh OCHOBHBIC UJIEH, OTPAKCHHBIC B IIPOCKTE;

CIOCOOHOCTH 00YYarOMIErocsl MOHAThH CYTh 33J]aBAEMbBIX YJICHAMH aTTECTAIMOHHON KOMHCCHUU BOIPOCOB U C(HOPMYIIUPOBATH TOYHBIC OTBETHI HA HUX.

Temamuka uccinedosamenbCKux u RPOEKMHBLX padom:

1
2
3
4
5
6
7

. DKcIepTr3a IpoIyKTOB UTAHUS 110 YIaKOBKE.

. Onpenenenne KauecTBa BOBI.

. KucnorHocts atMochepHBIX 0CaIKoB.

. KauectBeHHOe onpeneneHne BUTaMiHa A B OBOIIAX.

. KauectBennoe onpenenenue suramuaa C B 0BOIIAX.

. BeIpamyBanue KpucTaIOTHIPaTOB.

. Ilonck Hanbomnee 3(h(h)eKTUBHBIX METOIOB 3aLIUTHI METAJUIOB OT KOPPO3HUH.

KonTponbnas pabora Nel
«IlTepBoHaYaTbHbIE XUMHYECKHE MOHATHSD
Bapuanr |
1. Onpenenure BaJICHTHOCTh XUMUYECKUX JIEMEHTOB 10 (hopmyitam coennuenuii: BaBry, NaH, N,O, P,0s.
2. CoctaBuTh GOPMYIBI COETUHEHUH, B COCTaB KOTOPBIX BXOASAT CIAEAYIOIINE SJIEMEHTHI: BOJIOPOJ U CEJICH; YIIEPOa U KUCIOPOI; KalbIIU U a30T.
3. PaccTtaBbTe K03()(PUIMEHTHI B ypaBHEHUN XUMHUYECKUX PEAKIIMA:
Fe + F, — FeF3
Zn + HCl — ZnCl; + Hz1
Jl71s mocneiHero ypaBHEHHs pacCUUTaTh Maccy IIMHKA HEOOXOJUMYIO IS MOIy4YeHUs 6 T BOJOPOAa.
4. JlonumuTe ypaBHEHHE PEaKIINU:
Rb+0,—? H, + Cl, —» ?
5. Berauciute Maccy 6 Monb cepoBogopoaa HpS. Cronbko monekyn HoS comepkutcst B 3ToM KosmdecTBe BemectBa? CKOIBKO aTOMOB BOJIOPOA M CEPHI

COZIEPIKHUTCS B 3TOM ke KonmdecTBe? Uemy paBHaA MaccoBast 10J1s1 cepbl B HaS.

Bapuanr 11
1. Onpenienute BaJICHTHOCTh XUMUYECKUX JIEMEHTOB 110 hopmyiam coenuuaennii: FeBry, CHy, N2O3, SOs.
2. CocrtaButh (HOpPMYIBI COSTUHEHHI, B COCTaB KOTOPBIX BXOJAT CIEAYIOIINE DJIEMEHTHI: BOAOPO U Kanblwii; xkene3o (II) u kucnopon; HaTpwuii 1 a3oT.
3. PaccTtaBbTe KO3()PUIMEHTHI B ypaBHEHUH XUMHUECKUX PEaKIIHA:
Li + O, — Li,O Al + HCl — AICl; + HQT
Jy1st TocIIe THeTO YpaBHEHHS pACCUUTATh MAcCy aFOMHUHHS, U3PACX0OBAHHYIO Ha MoydeHue 1 r Bojoposa.
4. lonumuTe ypaBHEHHE PEAKIUU:



Mg+ 0O, —? Ba+S—?
5. Beruucnure maccy 7 moinb qucynbduna sxenesa FeS,. Cxonbko monekyn B FeS, conepxurces B 3ToM konuuecTe BemecTBa? CKOIBKO aTOMOB XKele3a U
CepBl COJIEPXKHUTCS B 3TOM ke KonmmuecTBe? UeMy paBHa MaccoBast 01 JKejle3a B TUCyibhuae xenesa?

IMpakTnyeckas padora Ne 2 «O4uCTKA 3arpsA3HEHHOI OBAPEHHOH COJIW)
Leas ypoka. Hayunts npocTedmmm crioco0amM OYUCTKU BEIIECTB: (PHIBTPOBAHHIO U BRIIAPUBAHUIO. HayuyuTh BBITOIHATH NIPAKTUYECKYIO paboTy MO
MHCTPYKUUU U 0ODOPMIIATH OTYET O XUMUYECKOM SKCIIEPUMEHTE.

IInanupyemble pe3yJbTaThl 00yUeHHsl. 3HATH MpaBuiia oOpalieHus ¢ He0OOXOIUMBIM It pabOThI 1a00PaTOPHBIM 000PYIO0BAaHUEM, CIIOCOOBI pa3eeHus
cMmecell QIIIbTPOBAaHMEM M BBIITADUBAHUEM. Y METh M3TOTABIMBATh (DMIIBTP, (DMIBTPOBATH U BHITAPHUBATH.

Kparkoe cogep:xkanue ypoka. [lepen BbIIOIHEHHEM MTPAKTUUYECKON pabOTHI ClIEyeT IPOBECTH Oecey ¢ KiIaccoM. Yyaliuecs JOJKHbI OTBETUTh Ha
CJICAYIOIINE BOIIPOCHI:

1. Kakumu pu3nyeckiMu CBOMCTBAMH (arperaTHOE COCTOSTHHE TP OOBIYHBIX YCIIOBHSX, 3aIax, I[BET, PACTBOPUMOCTH B BOJIE) 00J1a/1al0T TIOBapEHHAS COJIb H
peyHOM 1ecok?

2. Kak pa3zenuts KOMIIOHEHTBI CMECH, HCIIONB3YS pa3nuyus B uxX (puzndeckux cBoicTBax? CocTaBbTe MJIaH JEHCTBUH.

3. Kakoe o0opynoBanue Bam oTpeOyercst 111 O4YMCTKU ITOBAPEHHOU COu?

3areM yuaniuecs IpUCTYNAIOT K BBIIIOJHEHUIO PaKTUUECKOl paboThl (c. 19 yueOHuKa).

Otuet 0 pabote yuamuecs: ohopMIISIOT B TETPAJAX Ul NPAKTUUECKUX 3aHITUH B BUJIE TAOIHIIBL.

Yro0 caeaaan Yt10 HadII012]TH BrniBoabl
(Ha3BaHUS OIBITOB, PUCYHKU PUOOPOB C 0O03HAUECHUSIMHU ) (MpU3HAKN XUMUYECKHUX PEaAKIIHi)

Jomamnee 3axanue. [IpoBecTu ToMaliHuN 3KCIEPUMEHT — BBIPACTUTh KPUCTAJLIBI TIOBAPEHHOM COJIM UM METHOTO KyIopoca (co0iro/1asi IpaBuila TEXHUKH
6e30macHOCTH). YUHTeNb JOKEH MPOKOHCYIBTUPOBATh YUAIMXCS O I€TANIAX TOCTAHOBKH OMbITA.



