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Padouas nporpamma « Xumus» (PI'OC) 2023-24r.
8-9 kiaccel.
IosicHuTeIbHAA 3aIIUCKA

Pabouas nporpamma no xumu Juist 8-9 kjacca cocTaBjeHa Ha OCHOBE

v' TIporpamMMbl OCHOBHOTO OOIIEr0 0OPa30BaHMUs [0 XUMHHU U

v’ aBTopckoil «IIporpaMMbl OCHOBHOTO OOILErO 00pa30BaHuUs [0 XUMUU 8-9 KilacChl» 0011e00pa30BaTeNbHbBIX
yupexienu, aBtopsl O.C. 'abpuensn, A. B. Kynuosa - M: JIpoda, 2015r.

v’ cojiepiKaHne KOTOPBIX COOTBETCTBYET TPEOOBAHUAM (heIEPaATLHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO
cTaHjapTa ocCHOBHOrO oOuiero oopazosanus 1o XxuMuu(®@I'OC OO0 cranzapTsl BTOPOTo MOKOJIEHHUS),

N3yueHue Kypca OpUEHTHPOBAHO Ha MCII0JIb30BAaHUE YYAIIUMUCS YU4€OHUKOB «XHUMHs» 8 Kilacc; « Xumus» 9
knace, aBrop O.C.I'abpuenss, .: Mocksa, « Ipoday», 2013r.,

Kypc paccuntan Ha 136 yacoB, Ha uzydyeHue B 8 kjacce B TedeHUE 34 ydeOHBIX HEENb B TOTY, OOIIHNM
00bEéMOM 68 yaeOHBIX yacoB (K3 pacuéTa 2 yaca B HEJICNI0) U B 9 Kitacce XuMHUU B TeueHue 34 yueOHbIX HEJENb B
rojay, oomum o6bEMOM 68 yaeOHBIX YacoB (U3 pacuéra 2 yaca B HEACIIO).

OcHoBHOE oTanuKe pabouel MporpaMMbl OT ABTOPCKOI COCTOUT B TOM, YTO B aBTOPCKOM MporpaMmme
MIPaKTUYECKHE pabOThl CIPYNIUPOBAHBI B OJIOKU - XUMHUYECKUE MTPAKTUKYMbI, KOTOPBIE TPOBOASITCS M1OCIIE
M3YYEHHUs HECKOJIbKUX pa3JIesioB, a B pabouell mporpamMmme, 3TH K€ MpakTHIecKue padoThl AAI0TCS M0CIIE U3YyUEHUs
KOHKPETHOM TeMBbl. DTO MO3BOJISET JIyUllle 3aKPEeNUTh TEOPETUUECKUI MaTeprall Ha MPAaKTUKE U IPOBEPUTH
MIPAKTUYECKUE YMEHUS U HABBIKU HEIIOCPEJCTBEHHO MO JaHHOU Teme. UToObl MPOBECTH MPAKTUYECKYIO paboTy 10
KOI'/Ia-TO U3YYEHHOH Teme, TpeOyeTcs JOMOIHUTEIbHOE BpeMs JAJIsl IOBTOPEHUS TEOPETUYECKUX OCHOB, YTO
UCKJII0YaeTcs B JaHHOM pabouyeil mporpamme.

IIcuxosioro-negarornyeckasi xXapaxkrepucruka oodyuyarommuxcs ¢ 3I1P

Obyuaromuecs ¢ 3I[IP — »3T0 geru, wuMerIlee HEIOCTAaTKM B ICUXOJOTHYECKOM Ppa3BUTHH,
noarsepxkaeHHbie [IMIIK u npensitcTBytoniye noiaydenuto ooOpasoBaHus 0e3 coO31aHus CIIELMATIBHBIX YCIOBHM

Kareropuss oOyuaromuxcst ¢ 3[IP - Haubonee MHOroyHclieHHass cpeaud JeTell ¢ OorpaHMYeHHBIMU
BO3MOXHOCTIMU 3710poBbsi (OB3) u HeonHopoAHass MO COCTaBy Trpymnna IIKOJbHUKOB. Cpeau MNpUYMH
Bo3HUKHOBeHUs 3I[IP wmoryr ¢urypupoBaTh opraHnuueckas W/ wid (QyHKIMOHAJIbHAs HEJAOCTATOYHOCTH
LEHTPAJIbHOM HEPBHOW CHCTEMbI, KOHCTUTYLHMOHAJIbHbIE (DAKTOPBI, XPOHUYECKUE cOMaTHUeckue 3a0oJieBaHMS,
HeOJaronpusTHbIE YCIOBHUS BOCIMTaHUSA, ICUXWYECKass M coluanbHas nenpuBauus. [lomobHoe pazHoobOpazue
ATHOJIOTUYECKUX (AaKTOPOB OOYCIOBIMBAET 3HAYMTENbHBIM JMana3oH BbIPAKEHHOCTH HApYIIEHUH — OT
COCTOSIHUM, MpUOIMIKAIOIUXCS K YPOBHIO BO3PAaCTHONW HOPMBI, JI0 COCTOSIHMM, TPEOYIOIIMX OTIPAaHUYEHUS OT
YMCTBEHHOU OTCTAJIOCTH.

Bce oGyuaromiuecs ¢ 3I1P ucnpIThiBatoT B TOM WM MHOM CTENEHU BbIpaXEHHbIE 3aTPYIHEHUS B YCBOCHUU
y4eOHBIX IPOrpaMM, OOYCJIOBIIEHHBIE HEJOCTATOUYHBIMHU IO3HABATEJIIbHBIMU CHOCOOHOCTSAMH, CHELU(PHUUECKUMHU
paccTpoiicTBaMH MCUXOJIOTMYECKOTO pa3BUTHS (IIKOJBHBIX HABBIKOB, PEUU U Jp.), HAPYIICHUSIMH B OpraHU3allu
NEeSTENHPHOCTH W/uiu moBeAeHus. OOmmMu ams Bcex oOydwaromuxcsi ¢ 3IIP saBmsitoTcs B pa3HOW CTeneHU
BBIPKEHHBIE HEJOCTAaTKM B (OPMUPOBAHUU BBICIIUX IICUXMYECKUX (YHKIUN, 3aMEUIEHHbIH TeMm Jnbo
HEPAaBHOMEPHOE CTAHOBJICHHE IIO3HABATEJIBbHON JESTENbHOCTH, TPYAHOCTH IPOU3BOJIBHOW CaMOperyssiuu.
JlocTaTouHO 4acTo y 00y4yaronuxcsi 0OTMEUal0TCs HapyLUIeHUs peYeBOil U MEJIKOM PyUYHON MOTOPHUKH, 3pUTEIHHOIO
BOCIIPUSITUSI U IPOCTPAHCTBEHHON OPUEHTHPOBKHU, YMCTBEHHOM pab0TOCIIOCOOHOCTH U AIMOLIMOHANIbHOM cephl.

YpoBeHb TCHUXUUYECKOTO Pa3BUTHS IMOCTYIMAMOMIETO B KONy peOéHka c¢ 3IIP 3aBuCHUT HE TOJIBKO OT
XapakTepa M CTENEHHM BBIPAXKEHHOCTH NEPBUYHOIO (KAaK MpaBHJIO, OHMOJIOTMYECKOT0 IO CBOEH MpPHUPOJE)
HapyYIIEHUsI, HO U OT Ka4eCTBa MPEILUIECTBYIOLIEr0 OOy4yeHHUs M BOCIUTAHUS (PaHHEr0 U JOIIKOJIBHOTO).

Juana3oH pa3nuuuii B pazButuu oOyyarouiuxcs ¢ 3[IP 1octatoyHo BETUK - OT MPaKTUYECKH HOPMAIbHO
pPa3BUBAIOIINXCS, HCIBITHIBAIOIIUX BPEMEHHbIE U OTHOCUTENBHO JIETKO YCTPAaHUMBbIE TPYIAHOCTH, [0
o0Oyyarouuxcsi C BBIPAXKEHHBIMU U CIIOKHBIMU I10 CTPYKTYpE HapyIICHUSIMH KOTHUTUBHOM M ad(EeKTUBHO-
noBefieHueckoil chep amuHocTH. OT oOyyarouuxcs, CIOCOOHBIX MpU CIEUUATbHONW MOJJIEPKKE Ha PaBHBIX
0o0yuyaTbCsi COBMECTHO CO 3J0POBBIMU CBEPCTHHKAaMH, J10 OOY4YaIOIIMXCS, HYXKIAIOIIUXCA MpPU MOJy4YEeHUH
Ha4yaJlbHOTO 00IIero oOpa3oBaHUsA B CHUCTEMAaTHYECKONM M KOMIUIEKCHOHM (IICHMXOJIOrO-MeIMKO-IIelarOrn4ecKoi)
KOPPEKIIHOHHOM TTOMOIIY.

Paznuume cTpykTypbl HapyuleHHs IICUXMYECKOoro passutusa y oOyuatomuxca c 3I[IP omnpenenser
HE00X0IMMOCTh MHOT000pa3usl CeUaIbHOM MOAJIEPKKU B MOIYYEHUN 00pa30BaHMs U caMUX 00pa30BaTENIbHbIX
MapIlpyTOB, COOTBETCTBYIOIIMX BO3MOXKHOCTSIM U MOTpeOHOCTSAM oOydaromuxcst ¢ 3[IP u HampaBieHHbIX Ha
MIPEOJIOJIEHUE CYIIECTBYIOIIUX OTPaHUYEHUN B TOJIYYEHHUHU OOpa30BaHMsS], BBI3BAHHBIX TSDKECTHIO HApYLICHUS
MICUXUYECKOTO Pa3BUTUS U CHOCOOHOCTHIO WJIM HECIOCOOHOCTHIO OOYyYaroIlerocss K OCBOCHHMIO OOpa3oBaHMS,
COIMOCTaBUMOTO 110 CPOKaM ¢ 00pa30BaHUEM 3/I0POBBIX CBEPCTHUKOB.



Oco0ble o0pa3oBaTebHbIe NOTpeOHOCTH 00yuarmuxcs ¢ 3[1P
OcoOble oOpa3oBaTesibHbIE NOTPEOHOCTH pazinyaroTcss y oOydaromuxcs ¢ OB3 pasHbix KaTeropuii,
IIOCKOJIBKY 3a/1al0Tcsl CHEeHM(PHUKON HapyIIeHHs] ICUXUYECKOTO pa3BUTHS, OIPEAEISIOT 0COO0yI0 JIOTHUKY
MOCTPOECHUSI Y4eOHOTO IpoLiecca U HaXOSAT CBOE OTpaKEHUE B CTPYKTYpE U coaepkaHuu oOpa3oBanus. Hapsaay c
THM COBPEMEHHBIC HAayYHBIC TPEICTABJICHUS 00 OCOOCHHOCTSAX TMCHXO(HU3MYECKOTO PA3BUTHUS PAa3HBIX TPYII
oOyuaronuxcsi MO3BOJISIIOT BBIAEIUTh 00pa3oBaTelIbHbIE MOTPEOHOCTH, Kak oOlIue Juis BceX oOydaroluxcs ¢
OB3, Tak u cienuduveckKue.
K o0mum noTpeGHOCTSAM OTHOCSTCS:
* [I0JIy4YEHHUE CHElHaTIbHON MOMOIIM CPEeACTBAaMU 00pa30BaHUS Cpa3y K€ I0CJIE BBISBICHUS MEPBUYHOIO
HapYIIEHHs Pa3BUTHS;
* BbIJIEJICHHE IPOIEIEBTUYECKOro Mepuosia B 00pa3oBaHUU, 00ECIIEUUBAIOLIETO PEEMCTBEHHOCTh MEXIY
JOUIKOJIFHBIM M IIKOJILHBIM 3TallaMH;
* [I0JIyY€HHE OCHOBHOTO OOIIero o0pa3oBaHMs B YCIOBUSIX OOpa30oBaTENIbHBIX OpraHU3alui OOIIero wiu
CHEIUAaIBLHOTO THUIIA, aJICKBATHOTO 00pa30BaTEIbHBIM NMOTPEOHOCTIM oOydaromerocs ¢ OB3;
* 0053aTENBbHOCTh HENPEPHIBHOCTU KOPPEKLMOHHO-PAa3BUBAIOLIET0 IIPOIECcCca, PEeaM3yeMoro, Kak uepes
CoJiepKaHNe TPEJMETHBIX 00JIacTel, TaK U B MPOIIECCE WHANBHIyaTbHON pabOTHI;
* [ICUXOJIOTHYECKOE COIPOBOXKJIECHUE, ONTHUMU3UPYIOIIee B3auMOJEHCTBUE peOeHKa C IeJaroraMu u
COyYEHHKAMH;
* [ICUXOJIOTHYECKOE CONPOBOXKJICHHE, HANpaBICHHOE Ha YCTAHOBJIEHUE B3aUMOJCHCTBUS CEMbU U
00pa30BaTesIbHOM OpraHu3alum;
* [IOCTENIEHHOE pacllupeHre 00pa30BaTEIbHOTO MPOCTPAHCTBA, BHIXOIIETO 3a IPEeeibl 00pa3oBaTeIbHON
OpraHu3aIyy.
Hna  ob6yuaromuxcss ¢ 3IIP, ocauBatomux AOOII OOO, xapakrepHsl cleayolue crenupuyeckue
o0Opa3oBaTeIbHbIE TOTPEOHOCTHU:
* ajanTaius OCHOBHOW 0011e00pa3oBaTeIbHONM MPOTPAaMMBl OCHOBHOTO OOIIEro 00pa3oBaHUs C YYETOM
HE00X0IMMOCTH KOPPEKIINU TICHX0()HU3UIECKOTO PA3BUTHS;
* obecnieueHre 0co0oi MPOCTPAHCTBEHHOM M BPEMEHHOW OpraHu3aluu o0pa3oBaTEIbHOM CPEIbl C YUETOM
(GYHKIIMOHAJIBHOTO COCTOSIHUS LieHTpayibHOM HepBHOU cucteMbl (LIHC) u HelpoanHaMUKH HCHUXUYECKHX
nporeccoB obyvaronuxcsi ¢ 3[1P (OpIcTpoii HCTONIAEMOCTH, HU3KOH pPabOTOCIOCOOHOCTH, MOHMUKEHHOTO
o01rero ToHyca u Jip.);
* KOMIUIEKCHOE COMPOBOKJIEHHUE, FapaHTUPYIOLIee MOJydeHHEe HEO0X0AUMOro JICUEHHUs, HAapaBJIE€HHOTO Ha
yiyumerue aestenbHocTd [IHC u Ha Koppekiuio moBeeHus, a TAKKE CIEIUaTbHON TCUXOKOPPEKITMOHHOM
MOMOIIIM, HAMpaBJICHHOW Ha KOMIICHCAIMIO JE(PHUIMTOB SMOIMOHAIFHOTO pa3BUTHSI W (POpMHUpOBaHUE
OCO3HAHHOU caMOpeTyJIsUU 03HABATEIbHOM 1€ATEIbHOCTH U MIOBEJCHMUS;
* opraHuzamys Tporecca OOy4YeHHsT € Y4eTOM CHenu(puKh YCBOCHHWS 3HAaHWI, YMEHHH W HaBBIKOB
oOyuatouumucs ¢ 3IIP ("momaroBom» mnpeabsBICHUM MaTepuana, J03UPOBAHHOM MOMOIIM B3pOCIIOTO,
WCTIOJIb30BAHNHU CIEIHAJIBHBIX METOJIOB, NMPHEMOB U CPEICTB, CIIOCOOCTBYIOIIUX KakK OOLIEMY Pa3BUTHIO
oOyyJaromerocsi, Tak 1 KOMIIEHCAIINA WHANBUAYAIbHBIX HEJOCTATKOB Pa3BUTHS);
* o0ecrie4eHrne WHANBHUIyAIBHOTO TEMIa OOYUeHHS U MPOJBIKEHUS B 00pa30BaTEIHFHOM IPOCTPAHCTBE IS
pa3HbIX KaTteropuii ooyvatontuxcs ¢ 311P;
* MpodHUIAKTHKA U KOPPEKIHS COIMOKYIBTYPHOH M NIKOJBFHOM JIe3aJalTaliy;
® IOCTOSIHHBIM (TIOLIAroBbI) MOHUTOPUHI  PpE3yJbTaTUBHOCTH 00pa3oBaHusi M Cc(POPMHPOBAHHOCTU
COLMAIBHOM KOMIIETEHIINH 00yJarOIUXCsl, YDOBHS U JMHAMHUKH IICUX0(U3NIECKOTO Pa3BUTHS;
* o0ecrie4eHUe HENPEpPhIBHOIO KOHTPOJS 32 CTAHOBJIEHHEM YueOHO-IIO3HABATEIbHOU JESITEIbHOCTU
oOyuatomierocs ¢ 3IIP, mponosxatomierocst 10 AOCTHXKEHUST YPOBHS, IO3BOJISIFOIIETO CIPABISATHCS C
Y4eOHBIMH 33/IaHUSIMH CaMOCTOSITEIIHHO;
* IOCTOSIHHOE€ CTHUMYJIMpPOBAaHUE I[I03HABAaTEIbHOM aKTUBHOCTH, MOOYXJEHUE uHTepeca K ceOe,
OKpYXKAIoIIeMy MPEIMETHOMY U COITUAIIEHOMY MUDY;
* MIOCTOSIHHAS TIOMOIIb B OCMBICIICHHH W PACHIMPEHUH KOHTEKCTA YCBAWBAEMBIX 3HAHWM, B 3aKPEIUICHUH H
COBEPILIEHCTBOBAHUH OCBOCHHBIX YMEHUH;
* crienuaibHOE OO0YYeHHE «IEepPeHOCY» COOPMHUPOBAHHBIX 3HAHWKW W YMEHUH B HOBBIE CHTYalluu
B3anMMOJICHCTBHUS C JEUCTBUTENHLHOCTBIO;

¢ IIOCTOSHHAsA aKTyaJIn3alusa 3HaHI/II\/'I, YMeHI/Iﬁ n 0I[06p$I€MI)IX 06HICCTBOM HOPM IOBCACHUSA;
¢ MCII0Jb30BAHUE NIPEUMYILICCTBCHHO IIO3UTHUBHBIX CPCACTB CTUMYJIAMU NCATCIBHOCTU U IIOBEACHUA,



* pa3BUTHE U OTPabOTKA CPEJICTB KOMMYHHUKAIUH, IPUEMOB KOHCTPYKTUBHOTO OOLICHUS U B3aUMOJICHCTBUS
(c wieHaMU CeMbH, CO CBEPCTHUKAaMHU, C B3POCIbIMHU), (HOPMHUPOBAHHE HABBIKOB COLMAIBHO 0JI00psieMOro
MOBE/ICHNUS;

* crienajibHas ICUXOKOPPEKIMOHHAs IOMOIllb, HampaBlieHHas Ha (QOpMHUpOBaHUE CHOCOOHOCTH K
CaMOCTOSITENIbHON OpraHu3aluid COOCTBEHHOM MAEATEIbHOCTH M OCO3HAHHIO BO3HHUKAIOUIUX TPYAHOCTEH,
(dbopMHpOBaHHE YMEHHUSI 3aIPALIMBATh U MCIIOJIb30BATh MOMOIb B3pOCIIOTO;

* o0ecrieueHne B3aMMOJEHCTBHS ceMbU U 00pa30BaTeNbHOM OpraHu3aluu (COTPYIHUYECTBO C POJUTEISIMH,
aKTUBU3AIMS DPECYPCOB CEeMbU JUIsl (OPMUPOBAHUS COLMUAIBHO AKTUBHOM MO3UIMH, HPAaBCTBEHHBIX U
OOLIEKYIbTYPHBIX [IEHHOCTEN ).
I[lnannpyemble pe3ybTaThbl 0cBoeHus1 odyuaomumucs ¢ 3[IIP AOOIT 000
JlnuHOCTHBIE, METanpeIMETHbIE U IPEAMETHbIE pe3yabTaThl ocBoeHus oOydaromumuca ¢ 3I1P AOOII
00O cooterctBytor ®PI'OC OOO. I[Inanupyemsie pe3yabTarbl ocBoeHus1 oOydaromumucs ¢ 3[IP AOOIT OO0
JOTIOJTHSIFOTCS Pe3YJIbTaTaMU OCBOEHUS IPOrPaMMbl KOPPEKITMOHHOM pabOTHI.
CranpmapT ycTaHaBiIMBaeT TpeOOBaHWS K pe3yibTaraM OOYYAIOIIMXCS, OCBOMBIIMX OCHOBHYIO
00pa3zoBaTeNbHYIO MPOTPAMMY OCHOBHOTO OOIIET0 0Opa30BaHMS:
JIMYHOCTHBIM, BKIIFOYAIOIIUM F'OTOBHOCTb U CIIOCOOHOCTH O0YYaIOUIUXCsl K CaMOPa3BUTHIO,
c(OpMHUPOBAHHOCTh MOTHBALIMU K OOYYEHUIO U NNO3HAHUIO, [IEHHOCTHO-CMBICIOBBIE YCTAHOBKHU O0yYaroUIuXcs,
OTpaXkarollue X UHIUBUIYAIbHO-TMYHOCTHBIE MIO3UIIMH, COLIMAIbHbIE KOMIETEHIINH, TUYHOCTHBIE KaueCTBa;
c(OpMUPOBAHHOCTH OCHOB I'PaK/IaHCKOM MJAEHTUYHOCTHU. METAIIPEIMETHBIM, BKIIFOUAIOLIUM OCBOEHHbBIE
00yuaroUMMuUCs yHUBEpcallbHbIe yueOHble IeHCTBUS (TI03HABATENbHbIE, PETYISTUBHBIE U KOMMYHUKATHUBHBIE),
o0ecrieunBaroIIfe OBJIaIEHUE KIIOYEBbIMU KOMIIETEHIIUSIMH, COCTABIISIOLMMU OCHOBY YMEHHUSI YUUTHCS, U
MEXIPEIMETHBIMU NOHITHUSIMH;
MIPEeIMETHBIM, BKJIFOUAIOIUM OCBOEHHBIN 00Yy4alOIUMHKCS B X0J1€ U3y4EHHUS] y4eOHOTO
IpeMeTa OMbIT CelUPUUECKOl A1 JAHHON IpeaIMEeTHON 001acT! JeSTEIbHOCTH 110 TOJYYE€HHUIO HOBOTO 3HAHUS,
€ro mpeoOpa3oBaHUI0O W NPUMEHEHHIO, a TAKKE CHUCTEMY OCHOBOIIOJIATAIOIIMX 3JIEMEHTOB HAYYHOI'O 3HAHMS,
JIeXKAIIMX B OCHOBE COBPEMEHHON HAyYHOU KAPTUHBI MUPA.
JInyHOCTHBIE Pe3yabTAThl B PAMKaX KOTHUTHBHOI0 KOMIIOHEHTa OyIyT CpOPMUPOBAHBI:
* HCTOpUKO-Teorpaduyeckuii 00pa3, BKJIIOYas NPEJCTABIEHHWE O TeppuTopud U rpanuuax Poccum, eé
reorpauueckux OCOOEHHOCTSX; 3HAHHWE OCHOBHBIX HCTOPHUYECKHX COOBITHH pa3BUTUS TOCYJapCTBEHHOCTU U
oOuiecTBa; 3HaHUE UCTOPUHU U Teorpaduul , €e JOCTHKEHUN U KYJIbTYPHBIX TPaHUIIHii;
* 00pa3 coluanbHO-IOJUTHUECKOTO yCTPOMCTBAa — MPE/CTABIEHUE O TOCYJapCTBEHHON opranuzanuu Poccun,
3HAHME TOCYIapCTBEHHON CUMBOJIMKH (rep0, ¢uiar, FrMMH), 3HaHUE TOCYJapCTBEHHBIX TPAa3AHUKOB;
* 3HaHue noJjoxxenuit Kouctutynuu PO, ocHOBHBIX NpaB U 00sA3aHHOCTEN IpaXKAaHWHA, OPUEHTALUS B IPABOBOM
IIPOCTPAHCTBE rOCYIapCTBEHHO-00IECTBEHHBIX OTHOLIECHU;
* 3HaHHE O CBOEI ATHMYECKON NPUHAIJIEKHOCTH, OCBOCHUE HAIMOHAJBHBIX I[EHHOCTEH, TPaIULMM, KYyIbTYpBHI,
3HAHME O HApOJlaX U ATHUUYECKUX rpymnmnax Poccuu;
* OCBOEHHE OOIIEKYIbTYpPHOTO Hacieausi Poccun u 001eMHpoBOro KyJIbTYpPHOTO HACIEIus;
* OPHEHTALUs B CUCTEME MOPAJIbHBIX HOPM U LEHHOCTEW W WX MepapXu3alus, NOHUMaHNEe KOHBEHIIMOHAJIbHOIO
XapakTepa MOopaJy;
* OCHOBBI COLMAIIbHO-KPUTUYECKOTO MBIIIJICHHUSI, OPUEHTAlMsI B OCOOEHHOCTSIX COLMAIbHBIX OTHOIIEHUH U
B3aUMO/ICHCTBUI, yCTAHOBIIEHUE B3aUMOCBSI3U MEX/1y OOIIECTBEHHBIMH U MOJUTUYECKUMU COOBITUAMU;
* OKOJIOTMYECKOE CO3HAHUE, MPU3HAHNE BBICOKOW LEHHOCTU U3HU BO BCeX €€ IMPOSIBICHUSAX; 3HAHUE OCHOBHBIX
MPUHIIMIIOB ¥ IPAaBUJI OTHOLLIEHUS K IIPUPOJIE; 3HAHUE OCHOB 37J0pPOBOr0 00pas3a *HU3HU U 37J0pOBbecOEperaroninx
TEXHOJIOTUH; IPaBUJI TIOBEJICHUS B UPE3BbIYAMHBIX CUTYyaLIUSX.
B pamkax eHHOCTHOI0 U IMOLMOHAJILHOI0 KOMIIOHEHTOB OyIyT COPMUPOBAHBI:
* FpaKJAHCKUI NaTpUOTU3M, JIF000Bb K Po/lnHE, 4UyBCTBO rOPAOCTH 3a CBOIO CTPaHY;
* YBa)KEHHE K UCTOPHUH, KYJIbTYPHBIM U UCTOPUYECKUM MaMSATHUKAM;
* SMOI[MOHAJIBHO MOJIO)KUTEIHHOE IPUHITHE CBOCH 3THUYECKON UJIEHTUYHOCTH;
* yBaKEHHE K JAPYruM Hapojam Poccuu v Mupa M NpPUHATHE UX, MEKITHUYECKAsE TOJIEPAHTHOCTh, TOTOBHOCTh K
PaBHOMNPABHOMY COTPYIHUYECTBY;
* yBa)KEHHE K JINYHOCTU U €€ NOCTOMHCTBY, AOOpOXKeNaTelIbHOE OTHOUIEHHE K OKPY)KaIOLUM, HETEPHIUMOCTh K
JO0BIM BHJIaM HAaCUJIMS U TOTOBHOCTh IPOTUBOCTOSITH UM;
* yBa)KEHHE K LIEHHOCTSIM CEMbH, JI000Bb K MPUPOAE, NPU3HAHUE LIEHHOCTH 370POBbsI, CBOET0 U JIPYTHX JIIOJIEH,
ONTHMMU3M B BOCIIPUSTUH MUPA;

® HOTpC6HOCTB B CAMOBLBIPAXKXCHHNHU U CaMOpCalin3allii, COIUAJIbHOM ITPU3HAHUH,
® [IO3UTUBHAA MOpajJibHAasA CaMOOLCHKA U MOPAJILHBIC YYBCTBA — YYBCTBO IOpAOCTHU IIPU CICAOBAHUU MOPAJIbHBIM



HOpMaM, TIEPEKUBAHUE CTHIJIA U BUHBI IIPU MX HAPYIICHUH.
B pamkax 1esiTeIbHOCTHOTO (ITOBEIEHYECKOI0) KOMIIOHEHTA OyIyT CHOPMHUPOBAHBI:

® FOTOBHOCTbh M CHOCOOHOCTb K YYacTHIO B IIKOJIbHOM CaMOYIIPaBJICHUM B IpPEJesiaX BO3PACTHBIX KOMIETEHIIUN
(mexypcTBO B IIKOJIE U KJIacce, y4acTue B JIETCKUX U MOJIOJIEKHBIX OOIIECTBEHHBIX OPraHU3alUsiX, IIKOJbHBIX U
BHEIIKOJIbHBIX MEPOIIPUATHUSAX);
® TOTOBHOCTh U CIIOCOOHOCTH K BBINIOJIHEHUIO HOPM U TpeOOBAHMM IIKOJBHOW >KM3HH, IpaB U 00s3aHHOCTEH
YUEHUKA;
® yMEHHE BECTH MOl Ha OCHOBE PABHOIIPABHBIX OTHOIIEHWH M B3aMHOIO YBaKEHUS U MPHUHATHS; YMEHUE
KOHCTPYKTHUBHO pa3periarb KOH(PIUKTHI;
® FTOTOBHOCTH M CIIOCOOHOCTH K BBIMIOJIHEHHIO MOPAJIbHBIX HOPM B OTHOILIEHUHU B3POCIIBIX U CBEPCTHUKOB B LIKOJIE,
JI0Ma, BO BHEYYEOHBIX BUJaX JESATEIbHOCTH;
¢ [I0TPEOHOCTh B Y4YacTUM B OOLIECTBEHHOW >XW3HU ONMIKAWIIEro COLMAJIBLHOIO OKpYXEHHUS, OOIIECTBEHHO
IMOJIC3HOM JAeITEIHbHOCTH,
® yMEHHE CTPOUTH >KU3HEHHBIE IUIAHBl C YYETOM KOHKPETHBIX COLIMAbHO-UCTOPUYECKHUX, MOJUTHUYECKUX H
SKOHOMHYECKHX YCIOBUH;
® yCTOWYMBBIM [MO3HABATENbHBI HMHTEPEC U CTAHOBJIEHHE CMBICIOOOpasyrolell (QyHKIMH [O3HABATEIbHOIO
MOTHBA;
® TOTOBHOCTH K BBIOOPY MTPOGUILHOTO 00pa30BaHMs.

HenssMu n3y4eHusi XMMHMHU B OCHOBHOM ILIKOJIE SIBJISIIOTCS:
1) bopmupoBanue y o0ydaromuxcsi yMEHUs BUJIETh U IOHUMATh LIEHHOCTh 00pa30BaHUsl, 3HAUUMOCTh
XMMHUYECKOTO 3HAHUS JUISl KaXKJIOTO YeJI0BEKa HE3aBUCUMO OT €ro MpodeccnoHalbHOM 1eATeNbHOCTH; YMEHUS
pa3nuyath (PaKThl U OLEHKH, CPABHUBATh OLIEHOYHBIE BBIBO/IbI, BUJIETh UX CBSI3b C KPUTEPUSIMHU OLICHOK U CBS3b
KPUTEPUEB C OIIPEJCIIEHHON CUCTEMO LIEHHOCTEH, (OpMyIUpOBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3UIINIO;
2) popmupoBaHue y 00y4Jaronuxcs HeI0CTHOTO NPEACTABIECHUS O MUPE U POJIM XUMUU B CO3AaHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA; YMEHUSI OOBSICHITh 0OBEKTHI M MPOLIECCHI OKpYKaAOLIei
JNENUCTBUTEIBHOCTH — IIPUPOIHOM, COMAIBHOM, KYyJIbTYPHOU, TEXHUYECKOHN CPEIbl, UCIIOJIB3YS ISl 3TOrO
XUMHYECKHE 3HAHUS,
3) npuoOpereHne 00yJaronMMHUCS OTbITa PA3HOOOPA3HOH ACSITEIHHOCTH, TO3HAHMS M CAMOIIO3HAHMS; KITFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEMN ), UMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE JIJIS1 PAa3JINYHbIX BU/IOB
NeSITeNIbHOCTH: pelIeHUsI TPo0IeM, MPUHSTHS PEIlIeHUH, TOKCKa, aHaIu3a 1 00paboTku nHGopMaluy,
KOMMYHHMKATHUBHBIX HABBIKOB, HABBIKOB U3MEPEHUI, COTPYJHIUYECTBA, O€30M1aCHOTO 00paIeHUs C BELIECTBaMU B
ITIOBCETHEBHOM KU3HH.

3agaum:

1.ChopmupoBath 3HaHHE OCHOBHBIX MOHITHI U 3aKOHOB XUMUU;
2.BocnuthIBaTh 00I11EUEIOBEYECKYIO KYIBTYPY;
3. Yuurth Hab01aTh, IPUMEHSATh OJyYEHHbIE 3HAHUS Ha IPAKTHKE.

IInanupyemble pe3yibTaThbl 0cBOeHHs o0y4yarommmucs ¢ 3[IP nporpammbl KoppeKIMOHHOH padoThI
Pe3ynbTaThl 0cBOEHUS IPOrpaMMBbl KOPPEKIIMOHHONW paboThl OTpaXaroT CPOPMUPOBAHHOCTD COIIMAIIBHBIX
(’KM3HEHHBIX) KOMIIETEHIINH, HEOOXOUMBIX JJISl PEUICHUS IPAKTUKO-OPUEHTHUPOBAHHBIX 33734 U
o0ecreunBarOINX CTAHOBJIEHUE COL[MAIbHBIX OTHOIIEHUH oOydaromuxcs ¢ 3[1P B pa3zanunbix cpenax:

® pa3BUTHE aJE€KBATHBIX IMPEACTAaBICHUH O COOCTBEHHBIX BO3MOXKHOCTSX, O HACYIIHO HEO00X0JAUMOM
KU3HE00ECIIeUeHUH, MPOSIBISIONIEECS: B YMEHUM paszindarh y4eOHble CHUTYallud, B KOTOPBIX HeoOXxoauma
MTOCTOPOHHSS MOMOLIb /ISl €€ pa3pellieHus, C CUTyallusIMH, B KOTOPBIX PEllIeHNEe MOYKHO HalTH CaMOMYy;

B YMEHHUU OOpaTUTHCS K YUUTEIIO IIPU 3aTPYAHEHUAX B ydeOHOM mpolecce, chopMyInpoBaTh 3apoc O
CIICIIMAJIEHOM TIOMOIIIH;

B YMEHMHU HCII0JIb30BATh IIOMOILL B3POCIIOTO JUIsl pa3pelieHus 3aTpy/JHEHHS, 1aBaTh aJleKBaTHYIO OOpaTHYIO CBS3b
YUUTENIO: TOHUMA0 UK He IIOHUMAl0; B YMEHUU HamucaTh Npu Heo0XoauMocT SMS-coo01ienne, NpaBUiIbHO
BbIOpaTh ajipecara (OJIM3KOro YenoBeKa), KOPPEKTHO U TOUHO CPOPMYIHPOBATH BO3HUKIIYIO IPOOIEMY.

* OBJIJICHUE COLMAIIbHO-OBITOBBIMU YMEHUSIMHU, HUCHOJIb3YEMBIMH B IOBCEJIHEBHOM XU3HU, MPOSBISAIOLICECS: B
paciiupeHuH MNpeCTaBlIeHU 00 yCTpOICTBE JOMAIIHEH >KU3HU, Pa3HOOOpa3HH MOBCEJHEBHBIX OBITOBBIX €,
MOHUMaHUM TpPEJHA3HAYCHUSI OKpYXKAIOUUX B ObITY MNpPEAMETOB M Belle; - B YMEHHHM BKIIOYaThCS B
pazHooOpa3Hble NOBCEIHEBHbIE Ji€la, NPUHUMATh IIOCWJIBHOE Yy4yacTHe; - B aJIeKBaTHOW OILIEHKE CBOUX
BO3MOXHOCTEH ISl BBIIIOJIHEHUS OINPEAETICHHBIX 00S3aHHOCTEHN B KaKUX-TO 00IACTAX JOMAIIHEH KU3HU, YMEHUU
Opath Ha ce0s OTBETCTBEHHOCTh B 3TOM JCATEIHHOCTH;

- B PaCUIMPEHUHU MPEICTaBICHUN 00 YCTpONCTBE WIKOJIbHOM JKHM3HM, Y4aCTHM B MOBCEJIHEBHOM KM3HU Kjacca,
MPUHATHH Ha ce0st 00s13aHHOCTEN HapsIly ¢ APYTUMHU €ThMU;

-B YMEHHH OpHEHTHPOBATHCA B IPOCTPAHCTBE INKOJbI M MPOCUTH IOMOLIM B ClIy4yae 3aTpyAHCHHH,



OpPUEHTUPOBATHCS B PACIIMCAHUU 3aHATUI;

- B YMEHHMM BKJIIOYAThCSl B Pa3HOOOpa3HbIE MMOBCEJIHEBHbIE LIKOJIbHBIE [€J1a, NMPUHUMATh MOCHIBHOE YydacTue,
Opathb Ha ce0s1 OTBETCTBEHHOCTD;

- B CTPEMJICHHH Y4acTBOBATh B IIOJIFOTOBKE U MPOBEACHUHU MPA3JHUKOB JIOMa U B LIKOJIE.

* OBJIa/ICHUE HAaBbIKAMU KOMMYHUKALIUU U IPUHATHIMH PUTYaIaMH COLMAIBHOTO B3aUMOJICHCTBHS,
MPOSIBJIAOIEECS:

- B paCUIMPEHUU 3HAHUHN MPaBUI KOMMYHHUKAIUU;

- B paCUIMPEHUHU U 00OTallleHUH OTIbITa KOMMYHUKAIIMK peOEHKa B OJM)KHEM U JAJIbHEM OKPY)KEHHUH, PaCIIUPEHUH
Kpyra cuTyaluii, B KOTOPbIX OOydYalolUHCsS MOKET HCIOJIb30BaTh KOMMYHHUKAIMIO KAaK CPEACTBO JOCTHUKECHUS
LeH;

- B YMEHUU peulaTh aKTyaJbHbI€ IIKOJbHbIE M >KUTEHCKHUE 3aJa4yd, MCIOJb3ys KOMMYHHMKAIUIO KaK CPEICTBO
TOCTIOKEHHS 11eNH (BepOaTbHYI0, HEBEPOATBbHYIO);

- B YMEHUHU HayaThb U MOJIEPKAaTh pa3roBOp, 3aJaTh BOIIPOC, BBIPA3UTh CBOU HAMEPEHHUs, MPOChOy, MOKeIaHue,
OTaCceHHs, 3aBEPIIUTH Pa3roBop;

- B YMEHUU KOPPEKTHO BBIPA3UTh OTKa3 M HEJOBOJILCTBO, OJaroJapHOCTb, COUYBCTBHUE U T.[.; - B yYMEHUU
MOJIy4aTh U YTOUHATh MH(OPMALIHIO OT COOECETHIKA; B OCBOCHUU KYJIBTYPHBIX (DOPM BBIPAXKEHUS CBOUX UYBCTB.

* CIIOCOOHOCTH K OCMBICIIEHUIO U TuddepeHnany KapTuHbl MUpa, €€ IPOCTPAHCTBEHHO - BPEMEHHOM
OpraHu3aI|H, POSIBIISIOIIASAC:

- B pacHIMpeHUuU U OOOTaIllEHUH ONBITa PEAJbHOIO B3aHUMOJCHCTBUS 00Y4aromerocsi ¢ ObITOBBIM OKPYKEHHUEM,
MHUPOM IIPUPOIHBIX SBJICHUH U Bellel, pacIIMPEHUH a/IeKBaTHBIX MIPEICTaBICHUI 00 onacHOCTH U 0€301aCHOCTH;
- B JICKBAaTHOCTH OBITOBOTO MOBEACHUSI OOYYAIOMIETOCS C TOYKH 3PEHHS OMacHOCTU (0€30MacHOCTH) ISl ce0s U
JUISl OKPY>KAIOIIHNX; COXPAHHOCTH OKPYXKAIOIIEH MPEeIMETHON U IPUPOJTHOM CPEIIbL;

- B PAacIIMPEHUH U HAKOIUIEHMM 3HAKOMBIX M Pa3HOOOpPA3HO OCBOEHHBIX MECT 3a IpelelaMH JoMa M IIKOJbL:
JBOpA, a4, Jieca, apka, peyku, TOPOJCKUX U 3arOPOJIHBIX JOCTONPUMEYATEIbHOCTEN U IPYTHUX.

- B PaCUIMPEHUU IPEICTABICHUIN O LEIOCTHONW U MOAPOOHON KapTUHE MUPA, YIIOPSA0OYEHHON B MPOCTPAHCTBE U
BpEMEHHU, aJIEKBATHBIX BO3PACTy peOEHKa;

- B YMEHMM HaKaIlJIMBaTh JIMYHbIEC BIICYATICHMS], CBSI3AHHBIE C SIBJICHHUSIMH OKDPY)KAIOLIErO0 MHpa; - B YMEHUU
YCTaHaBJIMBATh B3aUMOCBSI3b MEX/1y IPUPOJHBIM HOPAIKOM U XOJIOM COOCTBEHHOM KM3HHU B CEMbE U B IIKOJIE;

- B YMEHHMM YCTaHABJIMBAaTh B3aMMOCBS3b OOIIECTBEHHOI'O MOpPsAKAa M YKiIaJa COOCTBEHHOW >XKM3HU B CEMbE U B
IIKOJIE, COOTBETCTBOBATh TOMY MOPSAKY.

* B pa3BUTHH JIF0003HATEIBHOCTH, HAOII0IATEILHOCTH, CIIOCOOHOCTH 3aMe4aTh HOBOE, 33aBaTh BOIIPOCHI;
* B pa3BUTHUU aKTUBHOCTH BO B3aUMOJICHCTBUU C MUPOM, IOHUMAHUU COOCTBEHHOM pe3yJbTaTUBHOCTH;
* B HAKOIUJIEHUH OIBITa OCBOEHUSI HOBOTO MPH ITOMOIIH 3KCKYPCHUU U ITyTEIIECTBUM;

*B YMEHHMM IepeAaTh CBOU BIIEYATJIEHHUS, COOOpaKEHMs, YMO3AKIIOUEHUsI TaK, YTOObl OBITh MOHSATHIM JPYTUM
YEJIOBEKOM;

* B yMEHUH IPUHUMATh U BKJIIOYATh B CBOW JIMYHBIN ONBIT )KU3HEHHBIN OMBIT APYTUX JIFOACH;

*B CHOCOOHOCTH B3aHMOI[€fICTBOBaTB C JApyrumu JIIOAbMHU, YMCHUH JCIUTHCA CBOUMHU BOCIIOMHWHAHUWAMU,
BIICYATJIICHUAMHU U IIJIAaHAMH.

* ClIOCOOHOCTh K OCMBICIEHHIO COLMAJIbHOTO OKPYXKEHHs, CBOETO MECTa B HEM, IPUHATHE COOTBETCTBYIOIIMX
BO3pacTy HEHHOCTEH U COLMANBHBIX POJIEH, IPOABIIAIOMASCS:

- B 3HAHUM MPaBUJI MOBEJCHUS B Pa3HbIX COLMAIBHBIX CUTYyalMsIX C JIIOJbMU Pa3HOro cTaTyca, ¢ OJM3KUMU B
CEMbE; C YUUTEISIMU U YUEHUKAMHU B ILIKOJI€; CO 3HAKOMBIMH U HE3HAKOMBIMH JIFOJIbMU;

- B OCBOEHHE HEOOXOJIUMBIX COLMAIbHBIX PUTYaJOB, YMEHUH aJI€KBATHO HCIIOJIb30BATh MPUHATHIE COLHAJIbHBIC
pUTyabl, YMEHUU BCTYIUTh B KOHTAKT M OOILATHCS B COOTBETCTBHM C BO3PACTOM, OJM30CTHIO M COIMAJIbHBIM
CTaTycoM coOeceHHKa, YMEHUH KOPPEKTHO MpUBJEYb K ceOe BHUMAaHUE, OTCTPAHUTHCS OT HEXKEJIATeIbHOIO
KOHTaKTa, BbIPa3UTh CBOM UYBCTBA, OTKa3, HEJOBOJBCTBO, OJAr0JapHOCTb, COUYBCTBHUE, HaMEpPEHHE, MPOChOY,
OIIACEHHE U APYTHE.

* B OCBOGHUH BO3MOYKHOCTEN U JOMYCTUMBIX I'PAHUI] COLIMATIbHBIX KOHTAKTOB, BEIPAOOTKH a/IeKBaTHON AMCTAHLUU
B 3aBUCHUMOCTH OT CUTYal[u OOIICHMUS;

* B YMEHHUH MPOSIBIATh MHULIUATUBY, KOPPEKTHO YCTAHABIMBATh U OIPAaHUYMBATh KOHTAKT;

*B YMEHUHU HE ObITh HA30IIMBBIM B CBOUX INpOCchOax M TpeOOBaHMSIX, ObITh OJAaroJapHbIM 3a MPOSIBICHUE
BHUMAaHUS U OKa3aHUE TIOMOIIIH;

* B YMEHHUH MPUMEHATH (POPMBI BHIPAKEHUS CBOMX YyBCTB COOTBETCTBEHHO CUTYallUU COLIMAIbHOTO KOHTAKTA.
PesyabTarsl ciennanbHoi noaaeps:kku ocsoeHuss AOOII OOO 10/12KHBI 0TPakKATh:

CIOCOOHOCTh YCBAaWBATh HOBBIM yueOHBIN MaTepHal, aJIeKBaTHO BKIIIOUATHCS B KIIACCHBIE 3aHATHS U
COOTBETCTBOBATh 00ILIEMY TEMITY 3aHSATHUI;



* CIIOCOOHOCTHh MCIOJIb30BaTh PEUEBBIC BO3MOXKHOCTH Ha ypOKax IMPH OTBETaX M B APYIHMX CUTyaAIUAX OOIICHMUS,
yMEHHE TepeaBaTh CBOU BIICUATIICHUS, YMO3AKIIOUCHUS TaK, YTOOBI ObITh OHSATHIM JAPYTUM YETTOBEKOM, YMEHHUE
3a/1aBaTh BOMIPOCHI;

* cII0COOHOCTH K Ha0JII0IaTEIbHOCTH, YMEHUE 3aMedaTh HOBOE; CTPEMJIEHUE K aKTUBHOCTU U CAMOCTOSITEIbHOCTH
B Pa3HBIX BUJAX MPEAMETHONPAKTUYECKON JEATEIHHOCTH;

* YMEHUE CTaBUTh W YACPKUBATh 1IEJIb JCATECIbHOCTH; TUIAHUPOBATH JCUCTBHS; OMPEILIATh U COXPAHITH CIIOCO0
JEHCTBUI; HMCIOJIB30BaTh CaMOKOHTPOJIb HAa BCEX AdTalax JesATEIbHOCTH; OCYIIECTBISATH CIIOBECHBIA OTYET O
IIpoLIECCe U pe3yibTaTax JAesITeIbHOCTH; OLIEHUBATh IPOLIECC U PE3YJIbTAT JIEeATEIbHOCTH;

* copMHpOBaHHBIE B COOTBETCTBHHM C TpeOoBaHmsMU K pe3yiabraram ocBoeHusi AOOII OOO mnpemmerHsle,

MeTanpeIMeTHbIE U JIMYHOCTHBIE pe3ynbTaThl; O chopmupoBanusie B cootBeTcTBUU AOOITI OOO yHUBeEpcalibHbIE
y4eOHbIC JCHCTBUS.

1.3. Cucrema oueHku aoctuxeHusi odyuawmmmucs ¢ 311P nianupyembix pe3yjbTaToB

ocBoeHus agantuposanHoit OOII OO0

Onenka pe3yabTaToB ocBoeHus ooydaromumucs ¢ 3[1IP AOOIT OO0 (kpome nporpamMmmbl KOPPEKIMOHHOMN
paboThl) ocyliecTBAsETCs B cOOTBETCTBUM € Tpeboanusmu GI'OC O0O0.
Joctmwkenus mianupyeMsix pe3ynbratoB ocBoeHus AOOIT OO0 ompeaensroTcs o 3aBepIISHUI0 00yICHUS B
OCHOBHOM IIKOJIE, TOCKOJIbKY Y oOyuaromierocs ¢ 3[1P MoxeT ObITh MHIUBUTYaIbHBINA TEMIT OCBOCHUS
conepkanus 00pa30BaHUs U CTaHIAPTU3AIMS IIAHUPYEMBIX PE3yIbTaTOB 00pa3oBaHus B 00jiee KOPOTKHE
MIPOMEXYTKH BPEMEHN 00BEKTHBHO HEBO3MOJKHA.
Hecnoco6Hocts oOyuatomierocs ¢ 3[IP nonHoneHHO 0ocBOUTH OoTenbHBIN npeameT B cTpykrype AOOIT OOO He
JOJDKHA CITY)KHTB MPETIITCTBUEM TSl BBIOOpA WITH IPOJOJDKEHHS €€ OCBOCHUS, IIOCKOJIBKY Y TAHHOM KaTeropuH
oOyJaromuxcst MOKeT ObITh crienn(UIeckoe pacCTPOUCTBO MIKOJIBHBIX HABBIKOB (IUCIEKCHS, TUCTpadus,
TMCKAJIBKYJTHUS ), & TaK )K€ BBIPAKEHHbIE HAPYIICHUS BHUMAHUS H pab0TOCIIOCOOHOCTH, HAPYIICHHUS CO CTOPOHBI
IBUTATEILHOU Cephl, IPEMATCTBYIOIINE €€ OCBOCHHUIO B IIOJIHOM 00BheMe.
OObyuaromuecs, He JIMKBUIUPOBABIINE B YCTAHOBJICHHBIE CPOKH aKaIEMUYECKOM 3a/10JDKEHHOCTH C MOMEHTA €€
o0pa3oBaHus, 0 YCMOTPEHHIO HX POTUTENEH (3aKOHHBIX MTPECTABUTENEH) OCTABISIOTCS Ha TIOBTOPHOE
o0ydenue, nepepoaarcs Ha o0ydenue o apyromy Bapuanty AOOII B cootBercTBUM ¢ pexomenaanusimu [IMIIK,
1160 Ha 00y4YeHHE 10 UHAUBHIYAJIbHOMY YU€OHOMY IUIaHY.
Obyuaromuecs ¢ 3IIP umeroT npaBo Ha MPOXOKACHUE TEKYIIEH, TPOMEKYTOUHON U roCy1apCTBEHHOW UTOTOBOM
arrecrauuu ocsoeHus AOOIT OOO B unbIx Gopmax.
CrneuuajabHble YCJIOBUS NTPOBEAEHUSI MmeKyuieil, RPoMedCcymouHoi u umozoeoi (no uroram ocsoenusi AOOII
000) ammecmayuu odydyarommxcs ¢ 3[1P Briaroualor:
*ocoOyio (Qopmy opraHuzaluu arrecTaudd (B Majod Trpynmne, WHIUBUAYAIbHYIO) C Y4E€TOM OCOOBIX
o0pa3oBaTeNIbHbIX NOTPEOHOCTEN U HHAUBUAYAIbHBIX 0coOeHHOCcTel oOyyatouuxcs ¢ 311P;

* IPUBBIYHYIO OOCTAaHOBKY B Kjacce (IIPUCYTCTBUE CBOEr0 yUYUTENs, HaJUYMe MPUBBIUHBIX U1 00Yy4arolIMXCs
MHECTHYECKHUX ONOP: HAIJISIAHBIX CXEeM, Ia0JIOHOB OOIIETro X0/a BBIIOJHEHUS 3aaHN);

* IPUCYTCTBUE B Hayaje paboThl 3Tana o0I1ei opraHu3alu J1esTeIbHOCTH;

® IalITUPOBAHUE WMHCTPYKIIMM C YYETOM OCOOBIX O0Opa30BaTEIbHBIX MMOTPEOHOCTEM ¥ WHIUBUIYAIBHBIX
TpyaHoctel oOyuatomuxes ¢ 311P:

1) ynpoenne popMyanpoOBOK MO TPAMMATUYECKOMY M CEMAHTHYECKOMY 0()OPMIICHHIO;

2) yIpoleHre MHOTO3BEHbEBOI HMHCTPYKIUH HOCPEICTBOM JIEJIEHHS €€ Ha KOPOTKHME CMBICIIOBBIE €IMHUIIBL,
3aJIal0lI1e MO3TAaHOCTh (MIOLIarOBOCTh) BBIMOJIHEHUS 33/1aHNUS;

3)B JomoONHEHWE K NHMCHMEHHOW MHCTPYKIMM K 3aJaHUIO, NPH HEOOXOAMMOCTH, OHA JOIOJHHMTEIBHO
MIPOYUTHIBAETCS NIE€AArOTOM BCIIYX B MEUIEHHOM TEMIIE€ C YETKMMU CMbICIIOBBIMU aKIIEHTaMU;

* Ipd HEOOXOJIUMOCTH aJaNTHPOBAHUE TEKCTa 3aJlaHUSl C y4eTOM OCOOBIX 00pa3oBaTeNIbHBIX MOTpeOHOCTEH U
MHIUBUAYAIbHBIX TpynHocTed oOydaromuxcs ¢ 3IIP (6onee kpymHbIA IPUQPT, 4ETKOE OTTPAHUYEHHE OJHOIO
3aJlaHusl OT JIpyroro; yrpolieHue QGOpMYyIHMPOBOK 3aJaHHsl [0 TIPaMMAaTHYECKOMY U CEMaHTHYECKOMY
0(hOpPMIICHHUIO | JIp.);

*mpu HEOOXOAUMOCTH TpenocTaBieHue auddepeHnupoBaHHON TOMOIIU: CTUMYJIHpYIomel (omo0penue,
SMOIIMOHANbHAS MOJJIEPKKa), OpraHu3yroUlell (MpUBJIeUYEHNE BHUMAHUS, KOHIIEHTPUPOBAHUE HA BBINOJHEHUHU
paboThl, HAIOMUHAHHME O HEOOXOAMMOCTH CaMOIIPOBEPKH), HaIpaBISIONIEH (IOBTOPEHUE U pa3zbsiCHEHUE
MHCTPYKLHUU K 33/I1aHUI0);

* yBeJIMYEHUE BPEMEHU Ha BBINOJIHEHNUE 3a/IlaHUM;

* BO3MOKHOCTh OpraHu3allMd KOpoTKoro mnepepbiBa (10-15 MuH) mpu HapacTaHuuM B IOBEIEHUU peOEHKa
MPOSIBIICHUN YTOMJIEHUS, UICTOLICHHUS,

* HEJIOIYCTUMbBIMU SIBJISIFOTCSI HETaTUBHBIE PEAKIIMU CO CTOPOHBI Mearora, Co3/JaHue CUTyalui, MPUBOASIIUX K



SMOLIMOHATBPHOMY TPAaBMUPOBAHHIO peOeHKA.

Cucrema oneHku goctwkenus oOydatomumucs ¢ 3[1P manupyemsix pesynbratoB ocBoennss AOOIT OO0
T0JDKHA TIPETyCMaTPUBATh OLIEHKY JOCTIKEHUs oOydatontumucs ¢ 3[1P rmuiaHupyeMbix pe3ylibTaTOB OCBOCHHS
POTrpaMMbI KOPPEKIIMOHHOM pabOoTEHI.

Ouenka goctuxenus odyyaomumucs ¢ 3[IP niaHupyembIX pe3yJibTaTOB 0CBOEHHS POrPaMMBbI
KOPPEeKIHOHHOI padoThI

[Tpu ompeneneHnn MOIX0I0B K OCYIIECTBICHUIO OLIEHKH Pe3yabTaToB 0cBOeHHs oOydaromumucs ¢ 3[1P
POTrpaMMbI KOPPEKIIMOHHOHN paboTHI 1e1eco00pa3Ho OMUPATHCS Ha CIEAYIOIINE TIPUHITHITHL:

1 pans L epeHI Al OILCHKHU I[OCTI/I)I(GHI/Iﬁ C €TOM THUIIOJIOTHYCCKHUX W HWHIHUBHUAYaJIbHBIX 0COOCHHOCTEM
y
Pa3sBUTHUA U 0COOBIX 06p330BaTeJ'II)HI)IX HOTp€6HOCT€ﬁ O6yanOHII/IXC$I C 3HP,

2) IMHAMHUYHOCTH OLIEHKH JOCTHKEHHMIA, IPEANOJIAralonleli n3ydeHne H3MEHEHUH ICHXUYECKOTO M COLUATIBLHOTO
Pa3BUTHSA, MHANBUIYAJIbHBIX CIIOCOOHOCTEH M BO3MOKHOCTEH 0Oy4atomuxcs ¢ 311P;

3) enuHCTBA MapaMeTPOB, KPUTEPUEB W MHCTPYMEHTAPHUS OLIEHKHU JOCTHKEHHMI B 0cBoeHMH conepxkanus AOOIT
00O, 4T0 CMOKET 00€ECIIEYUTH OOBLEKTUBHOCTD OLIEHKH.
OTH NPUHIIATIBL, OTPaXkKasi OCHOBHBIE 3aKOHOMEPHOCTH LIETIOCTHOTO Mporiecca odpazoBanus oOyyatommuxcs ¢ 311P,
caMbIM TE€CHBIM 00pa30M B3aMMOCBSI3aHbI U KacaloTCs OJHOBPEMEHHO Pa3HbIX CTOPOH MpOLecca OCYLIECTBICHUS
OLICHKH Pe3yJIbTaTOB OCBOEHUS IIPOTPaMMbl KOPPEKIIMOHHOM pabOTHI.
OCHOBHBIM O0OBEKTOM OLIEHKH JOCTUKEHHUH IJIAHUPYEMBIX PE3YJIbTaTOB 0cBOeHUs oOyyatouumucs c¢ 3[1P
[IPOrpaMMbl KOPPEKIIMOHHOMN pabOThl, BHICTYIAET HAJIMYHME MOJIOKUTEIbHOW TUHAMUKY 00y4aronInxcs B
MHTErPaTUBHBIX MOKA3aTEINIAX, OTPAYKAIOLIUX YCIEIIHOCTh JOCTHKEHHUS 00pa30BaTEIbHbIX TOCTHKEHUN U
IIPEOI0JIEHUS OTKIIOHEHHM pa3BUTHS.
Onenka pe3yinbTaToB ocBoeHMs o0ydaromumucs ¢ 31IP nporpammbl KOppeKIIMOHHON pabOTHl MOKET
OCYILIECTBIISATHCS C IOMOILbI0 MOHUTOPUHTOBBIX Ipouieayp. MOHUTOPUHT, 00J1afasi TAKUMH XapaKTepUCTUKAMU,
KaK HEeNpPEePbIBHOCTh, TUArHOCTUYHOCTb, HAYYHOCTb, HH()OPMATUBHOCTH, HaJITMUKUE OOpaTHOM CBS3U, IO3BOJISET
OCYILIECTBUTDH HE TOJIBKO OLIEHKY IOCTH)KEHUN IUIAHUPYEMBIX PE3YyIbTaTOB OCBOCHHS 00Y4aIOIIMMUCS TPOrPAMMBbI
KOPPEKIHOHHOM paboThl, HO U BHOCHUTH (B CiIydae HE0OX0IMMOCTH) KOPPEKTUBHI B €€ COJIEP)KaHUE U
OpraHu3anuio. B nensx oueHku pe3yabTaToB 0cBoeHMs oO0ydaromumucs ¢ 3I1P mporpammbl KOPpEKIIMOHHOM
paboTHI LierIecooOpa3HO UCTIOIb30BaTh BCE TPH (POPMbI MOHUTOPHUHTA: CTAPTOBYIO, TEKYLIYIO U (PUHUILHYIO
JMarHOCTHKY.

1. OBIIAS XAPAKTEPUCTHUKA ITPEJIMETA

XuMus, KaKk OJJHa U3 OCHOBOIIOJIArarouX o0nacTel eCTeCTBO3HAHMUS, SBJISETCS HEOTHEMIIEMOM YacThIO
o0Opa3zoBaHus MKOJIEHUKOB. LIIKOTBHBIN Kypc XUMUH BKIIOYAET 00BEM XUMHUYECKUX 3HAHUH, HEOOXOIMMBIH TSt
(dbopMUpOBaHHS B CO3HAHUY IIKOJIEHUKOB XUMHUECKOW KAPTHHBI MUPA.

XuMmuyeckoe 00pazoBaHnue HEOOXOAMMO TaKXKe JIJIsl CO3/1aHuUs y IIKOJIbHUKA OTUYETIMBBIX MPECTABICHUN O POJIU
XAMUU B PEIICHUH SKOJIOTUYECKHX, CHIPhEBBIX, SHEPTeTUIECKHX, ITPOJOBOIbCTBEHHBIX, METUITMHCKUAX MTPOOIIEM
yenoBedecTBa. KpoMe Toro, onpeneseHHbIi 00beM XUMHUECKIX 3HAHUW HE0OXOAMM KaK JIJIsl TIOBCETHEBHOM
KU3HHU, TaK U JUIS IeATEIbHOCTH BO BCEX 00IAaCTAX HAYKH, HAPOJHOIO X03sIICTBA, B TOM YHCIIE HE CBSA3AHHBIX C
XUMHEN HEMOCPEACTBEHHO.

N3yuas xumuto, yJamiyecs: y3HatOT O MaTepHaJIbHOM €IMHCTBE BCEX BELIECTB OKPYXKAIOLIEro MUpa,
00yCIIOBJIEHHOCTH CBOMCTB BELIECTB UX COCTABOM M CTPOCHHUEM, IO3HABAEMOCTHU U MPEICKA3yeMOCTH XUMHUECKUX
sBrieHUH. [109TOMY KaXIbIif 4eTTOBEK, JKUBYIIMI B MUPE BEIIECTB, TOJDKEH UMETh OCHOBBI (DyH/TaMEHTATbHBIX
3HAHUH 10 XUMHH (XUMUYECKasi CHMBOJIMKA, XUMUYECKUE TIOHATHS, (DaKThI, OCHOBHBIE 3aKOHBI U TEOPHUN),
MIO3BOJISIFOIIME BHIPA0OTATh MPEJICTABICHHSI O COCTaBE BEIIECTB, UX CTPOCHUH, IPEBPAIIECHUAX, IPAKTUIECKOM
HCI0JIb30BAHUH, @ TAKXKE 00 OMACHOCTH, KOTOPYIO OHU MOTYT IIPE/ICTABIISTh.

W3ydeHue CBOMCTB BEIIECTB U UX MPEBPALLEHUI cI1OCOOCTBYET Pa3BUTHUIO JJOTHYECKOTO MBIILIJICHUS, a
MpaKkTU4YecKasi padoTa ¢ BeniecTBaMu (J1ab0paTOPHBIC OMBITHI) — TPYIOJIIOOHIO, aKKypaTHOCTH U coOpanHocTH. Ha
IpUMepe XUMUHU yJalluecs MOIy4aroT MPEeACTaBICHUS O METO/1aX MO3HAHUS, XapaKTEPHBIX JJIsl €CTECTBEHHBIX
HayK - S9KCIIEPUMEHTAIILHOM U TEOPETUUECKOM.

[ToaTomy B paboyeil mporpamMme 1o XMMHUU HAILIN OTPAKEHUE OCHOBHBIE COJIEPKaTEIbHbIE JINHUU!

v/ BENIECTBO — 3HAHMA O COCTABE M CTPOECHUH BELIECTB, UX BAKHEHUIINX (PU3MIECKUX M XUMHUUECKUX CBOMCTBAX,
OMOJIOTNYECKOM JICHCTBUH;

v\ XUMHYecKas pPeaKiis — 3HaHHUA 00 YCIOBHAX, B KOTOPBIX MPOSIBIIAIOTCS XUMUYECKUE CBOWCTBA BEIECTB,
crocobax ynpaBJIeHUsS XUMUYECKUMHU MPOLIECCAMU;

v\ IpUMEHEHHE BEIIECTB — 3HAHUS M OIIBIT IIPAKTHYECKOM JAEATENHLHOCTH ¢ BEIIECTBAMH, KOTOPBIE HanboIee
4acTo ynoTpeOIISIIOTCS B IOBCETHEBHOM KU3HHU, IIUPOKO HUCIOJIb3YIOTCS B IPOMBIIIJIEHHOCTH, CEIbCKOM
XO3SICTBE, HA TPAHCIIOPTE;

v S3BIK XUMHH — CHCTEMA BOKHEHUIIUX MOHSITHNA XMMHU U TEPMUHOB, B KOTOPBIX OHH OIHCHIBAIOTCS,
HOMEHKJIaTypa HEOPraHMUECKUX BEIIECTB, T. €. UX Ha3BaHUs (B TOM YUCIIE U TPUBHAJIBLHBIE), XUMUYECKHE



(dbopMyIibl ¥ ypaBHEHHS, a TaKXkKe MpaBuia nepeBoia HPOPMaluU C €CTECTBEHHOTO SI3bIKa Ha A3bIK XUMUU U
obOpaTHo.

[TockoyibKy OCHOBHBIE CO/I€pKATEIbHbIE TMHUM HIKOJIBHOTO Kypca XUMUHU TECHO MEPEIIeTeHb!, B IporpaMmme
coJiep’KaHue IPEJCTABICHO HE 110 JIMHUSAM, a 110 pazjaenam: «OCHOBHBIE MOHATHUSI XUMUH (YPOBEHb aTOMHO-
MOJIEKYJISIPHBIX IIPEJCTaBICHUN)», «llepnoanueckuii 3aK0H U IEPUOANYECKAsi CUCTEMA XUMUYECKUX JIEMEHTOB
. Y. MenneneeBa. CTpoeHue BemiecTBa», « MHOrooopazue XMMHUECKUX peakuuiny, « MHOroobpasue BELIECTB.

2. MECTO IIPEIMETA B YUEBHOM ITJIAHE

OcoOeHHOCTH coliepkaHus Kypca «XUMHUS ABISIOTCS IVIaBHON MIPUYUHON TOTO, YTO B Oa3UCHOM yueOHOM
(oOpazoBarenbHOM) TUTAHE STOT MPEIMET MOSBIISCTCS MOCICIHUM B PSITy €CTECTBEHHOHAYYHBIX TUCIUIUINH,
MTOCKOJIbKY JIJISl €70 OCBOEHUS IIKOJIbHUKH JJOJDKHBI 001a/1aTh HE TOJIBKO ONPE/IEIEHHBIM 3a11acoM
[IPEIBAPUTENIbHBIX €CTECTBEHHOHAYYHBIX 3HaHUMN, HO U IOCTATOYHO XOPOLIO Pa3BUTHIM a0CTPAKTHBIM
MBIIIJIEHUEM.

[Ipennaraemas mporpaMma, XOTsI © HOCUT OOILLEKYJIbTYPHBIN XapakTep U HE CTaBUT 3aJ1auy
npodeccruoHaIbHOM MOArOTOBKU 00YJarOIINXCs, TEM HE MEHEe, T03BOJISIET UM ONPEIEIIUTHCS ¢ BEIOOpOM
npoduiis oOyyeHus B cTapiiuei mKoJe.

B cootBercTBHU ¢ 6a3UCHBIM Y4eOHBIM IJIAHOM Ha M3Y4E€HHE XUMHH B 8 1 9 Kiiacce OTBOAUTCS 1O 2 yaca B
Hezento, TakuM oOpa3om, BpeMs, BblensieMoe paboueit mporpaMMoil Ha nu3ydyeHue XxuMuu B 8-9 kiaccax,
coctasisieT 136 yacos (34 Henenn)

1.IlnanupyeMble pe3yJibTaTbl OCBOCHHS Y4eOHOr0 MpeAMeTa XMMHH.
JesTenbHOCTh 00pPa30BaTENBLHOTO YUPEXKACHHS 00IIero 00pa3oBaHus B 00yYCHUU XUMHUH J0JHKHA OBITh
HaIpaBJIeHA Ha JOCTIKEHUE 00yJalOUIMMUCS CIEAYIOUUX JUYHOCHHBIX Pe3YIbmamos:

1) dbopmupoBaHUE LEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM M OOIINECTBEHHOM NPAaKTHKH, YYWUTHIBAIOUIETO COLMANIBHOE, KYJIbTYpPHOE, S3bIKOBOE, JIyXOBHOE
MHOT000pa3ue COBPEMEHHOI'O MUPA;

2) BOCIIUTAaHUE POCCUICKON Ipa’kJaHCKOM MIEHTUYHOCTH: NaTpUOTU3Ma, YBakeHUsI K OTeuecTBy, MPOLLIOMY
1 HACTOSIEMy MHOTOHAlIMOHAILHOTO Hapoaa Poccuu; oco3HaHue cBOEH 3THMYECKON MPHUHAIUIEKHOCTH, 3HAHUE
UCTOPUH, SI3bIKa, KYJIbTYpbl CBOErO Hapoja, CBOETr0 Kpas, OCHOB KyJIbTYpHOTO Hacienus HapoaoB Poccuu u
YeJl0BEYeCTBa;  YCBOGHME  T'YMaHUCTMUYECKHUX,  JIEMOKPAaTMYECKUX U TPAJULIUOHHBIX  LEHHOCTEH
MHOTOHAIIMOHAJIBHOI'O POCCUICKOT0 O0IIecTBa; BOCIUTaHUE YyBCTBA OTBETCTBEHHOCTH U j10ira nepes PonuHoii;

3) dbopmupoBaHHWE OTBETCTBEHHOTO OTHOIICHHS] K YYCHHIO, TOTOBHOCTH M CIOCOOHOCTH OOYYarOmIuXCs K
CaMOpa3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBALMU K OOYYEHHIO U MO3HAHHUIO, OCO3HAHHOMY BBIOODY U
MIOCTPOCHUIO JabHEHIIeN HHANBUAYAIbHON TpaeKTopuu 00pa3oBaHus Ha 0a3e OPUEHTUPOBKHU B MUpe npodeccuit
U MpOQEeCCUOHANBHBIX MPEANOUYTEHUH, ¢ y4ETOM YCTOMUYMBBIX MMO3HABATEJIbHBIX HHTEPECOB, a TAK)KE HA OCHOBE
(dbopMHUpOBaHUS YBAXKUTEIBHOTO OTHOLLIEHUS K TPYAY, Pa3BUTH OIBITA YyYaCTHs B COLMAIbHO 3HAYUMOM TPY/E;

4) popmMupoBaHue IIEHHOCTH 3JI0POBOTO U OE30MaCHOTO 00pa3a KU3HU;, YCBOCHHUE MPABWI UHIAUMBUAYATHHOTO
U KOJUIEKTMBHOIO O€30IIaCHOTO IMOBEACHMSI B UYPE3BBbIYAMHBIX CUTYaLUAX, YIPOXKAIOUIMX KU3HU U 3J10POBBIO
JIIOJIEH, MpaBuJI MOBEJCHMS Ha TPAHCIIOPTE U Ha JI0porax;

5) <¢dopMHpoBaHHE OCHOB DSKOJOTMYECKOM KYJIbTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YpPOBHIO
HKOJIOTMYECKOT0 MBILIUICHUS, PAa3BUTUE OMNBITA HKOJIOTMYECKH OPUEHTHPOBAHHOM PEQIIEKCUBHO — OI[CHOYHON M
MIPaKTUYECKON JESITEIbHOCTH B dKU3HEHHBIX CUTYaIUsX;

6) dopmupoBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHWHM M COTPYJAHHYECTBE CO CBEPCTHUKAMH,
NeTbMH CTapIlero U MIIAJIIEro BO3pacTa, B3pOCIbIMU B Ipoliecce 00pa3oBaTelbHON, OOIIECTBEHHO IOJIE3HOM,
yueOHO — UCCIIe0BaTENbCKOM, TBOPUECKOHN U IPYTUX BUIOB JI€ATEIBHOCTH;

Memanpeomemnvimu pe3ynvmamamu OCBOCHUS BBIITYCKHUKAMH OCHOBHOM IIKOJIBI IPOIPaMMBbl IO XMUMHH
SIBJISIFOTCSL:

1) ymMeHune caMOCTOSATENbHO ONPEAEIATh LENIU CBOEr0 00y4YeHHUs, CTaBUTh U (POPMYIUPOBATH Ui ceOsl HOBbIE
3ajaud B yuy&€0e M IO3HABaTEIbHON JEsTENbHOCTH, pa3BUBaTh MOTHUBBI M HHTEPECHl CBOEH MO3HABATEIbHOU
NeSITeNIbHOCTH;

2) yMEHHE CaMOCTOSITENIbHO IJIaHUPOBATh IYTH JOCTUKEHUS LeJIel, B TOM YHCIIe albTepHATUBHbIE, OCO3ZHAHHO
BbIOMpaTh HanOoee 3¢ (eKTUBHbIE CLIOCOOBI pelIeHNs YUeOHbIX U T03HABATEIbHBIX 33/1a4;

3) yMeHHE COOTHOCUTH CBOMU JEHCTBHUS C IUIAHUPYEMBIMU pE3yJbTaTaMH, OCYLIECTBISTh KOHTPOJIb CBOEH
NEeSITEIbHOCTH B MPOLECCE JAOCTHKEHUS Pe3yibTaTa, OMpeneisTh CIOCOObl ASUCTBUN B paMKax MperIo’KeHHBIX
YCJIOBUH U TpeOOBAHU, KOPPEKTUPOBATH CBOM JICUCTBHS B COOTBETCTBUU C M3MEHSIIOIIEHCS CUTYallHECH;

4) ymeHue OlleHUBATh MPABWIHLHOCTD BBHITIOJIHEHUS y4eOHOM 3a/1a4r, COOCTBEHHBIE BOBMOXKHOCTH €€ PEIICHUS;

5) BiazeHuEe OCHOBAMHM CaMOKOHTPOJI, CAMOOLICHKH, MPUHSATHS PEIICHUH U OCYIIECTBIIEHUS OCO3HAHHOTO
BbIOOpA B y4eOHOM U MM03HABATEIbHON AEATEIbHOCTH;



6) yMeHuEe ONpEeNeNATh MOHATHs, CO3/aBaTh OOOOIIEHMs, YCTaHAaBIMBAaTh AHAJIOIMH, KIACCU(PHUIMPOBATH,
CaMOCTOSITEJIbHO BBIOMpaThb OCHOBaHUS M KPUTEPUHM IS KiIacCU(PHUKAIUMU, YCTaHABIMBAThb NPUYMHHO —
CJIEJICTBEHHBIE CBS3H, CTPOUTH JIOTMUECKOE PACCYKICHHUE, YMO3AKIIOUEHUE U JIeTaTh BHIBObI;

7) yMeHue co3[aBaTh, IPUMEHSATh U MPEeoOpPa30BbIBATh 3HAKHM M CHUMBOJIbI, MOJEIH M CXEMbl JUIsl PELICHUS
yueOHBIX U MO3HAaBaTeNbHBIX 3a/1a4;

8) yMeHHEe OpraHu3OBbIBaTh Y4e€OHOE COTPYJHHUYECTBO U COBMECTHYIO JESTEIBHOCTb C YYUTEIEeM U
CBEpPCTHUKaMH; paboTaTh WHAMBUIYAIbHO U B TPYIIIE: HaXOAUTh OOllee pelIeHre U pa3peniatb KOHQIUKTHI Ha
OCHOBE COTJIaCOBAHUS MO3UIUN M Yy4€Ta HWHTEpEcOB; (OPMYIUPOBATH, apryMEHTUPOBATH U OTCTAaUBaTh CBOE
MHEHUE;

9) ymeHHe OCO3HAHHO MCHOJb30BaTh PEUYEBbIE CPEACTBA B COOTBETCTBUU C 3aJlaueil KOMMYHUKALUU JUIS
BBIPAKEHUS CBOUX YYBCTB, MBICIEH M MNOTPEOHOCTEH; IUIAHUPOBAHMUSI U PETYISLUU CBOEH JEATENbHOCTH;
BJIaJICHUE YCTHOW U MMHCbMEHHOW PEYbI0, MOHOJIOTHYECKOW KOHTEKCTHOM PEYbIo;

10) dopmupoBanre u pa3BUTHE KOMIIETEHTHOCTH B OO0JAaCTH HWCMOJIb30BaHHMS HWHPOPMAIMOHHO —
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

11) ¢opmupoBaHue M pa3BUTHE HKOJOTMYECKOTO MBIIUICHUS, YMEHHE MPUMEHSATh €ro B I103HABATEIbHOM,
KOMMYHHMKATUBHOM, COLIMAIbHOM NMPAKTUKE U TPOGECCHOHATBLHON OpUEHTAIUH.

Ilpeomemnvimu pesynromamamu OCBOCHUS BBITYCKHUKAMHM OCHOBHOW IIKOJIBI IMPOTpaMMbl IO XUMHUHU
SIBJISIFOTCSL:

1) d¢opMupoBaHue mNepBOHAYAIbHBIX CUCTEMAaTHU3UPOBAHHBIX IMPEJICTaBICHUM O BellecTBaX, HX
MIPEBPALLEHUAX U MPAKTUYECKOM MPUMEHEHUU; OBJa/IeHUE MOHATHUIHBIM allaparoM U CUMBOJIMYECKUM S3BIKOM
XUMHUH;

2) oco3HaHuE OOBEKTUBHON 3HAYMMOCTH OCHOB XHMMHUYECKOM HAyKH Kak O0O0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, XUMUYECKUX IPEBPALIEHUN HEOPTraHUYECKUX M OPraHMYECKHUX BEIIECTB KaK OCHOBBI MHOTHX
SIBJICHUM )KMBOW U HEKUBOM IIPUPO/IBL; YriyOlIeHHe MpeICTaBICHUI 0 MaTepuaibHOM €MHCTBE MUPA;

3) oBIajgcHHME OCHOBAMH XHUMHUYECKONW TPaMOTHOCTH: CIIOCOOHOCTBIO AaHAIM3UPOBATh U OOBEKTHBHO
OLICHUBATh JKU3HEHHbIE CHUTYyallUM, CBSI3aHHBIE C XUMHEH, HaBbIKaMH O€30I1aCHOrO OOpalleHHUs C BEIIECTBAMH,
HCIO0JIb3YEMbIMH B TIOBCEIHEBHON KU3HU; YMEHHEM aHAIM3UPOBATH U IUIAHUPOBATh HKOJIOTMYECKU Oe30IacHoe
MIOBEJICHUE B LIEJSIX COXPAHEHHUS 3/I0POBbSI U OKPYKAIOIIEeH Cpeibl;

4) popmupoBaHuEe yMEHUHN yCTaHABIMBATh CBSI3U MEXKAY peallbHO HAOMI0JaeMbIMU XUMUYECKUMH SBJICHUAMU
U TpolieccaMu, MPOUCXOISAIIUMHA B MUKPOMUPE, OOBSICHATh IPUYMHBI MHOT000pa3us BEILECTB, 3aBUCUMOCTh UX
CBOMCTB OT COCTaBa U CTPOEHHUS], a TAK)KE 3aBUCUMOCTb IPUMEHEHHUS BELIECTB OT UX CBOICTB;

5) npuoOpeTeHHe OIbITa MCIOJIb30BAHUS PA3JIMYHBIX METOJIOB M3YyUEHHUS BEIECTB: HAONIOAECHUSA 32 UX
MPEBPALLEHUSMH NPU TMPOBEJCHUH HECIOXKHBIX XUMUYECKUX IKCIEPUMEHTOB C MCIOJIb30BaHUEM JITAOOPATOPHOIO
o0opynoBaHus U IpUOOPOB;

6) dopMupoBaHue TmpeACTaBICHUNH O 3HAYCHHUM XWMHYECKOWM HAyKH B PEIICHUH COBPEMEHHBIX
AKOJIOTMYECKUX MPOOJIeM, B TOM YHCIIE B IPEJOTBPAILEHUN TEXHOTEHHBIX U IKOJIOTUYECKUX KaTacTpod.

B pesynbraTe n3ydeHust Kypca XMMHHU 8 KJlacca B OCHOBHOH IIIKOJIC BBIMYCKHUK HAYYUTHCS:

® XapaKTepHU30BaTh OCHOBHBIC METOIbl TIO3HAHUS: HAOIIOCHIE, U3MEPEHHE, SKCIIEPHMEHT;

® OIMCHIBATh CBOMCTBA TBEPIIBIX, KHUIKUX, TA3000pa3HBIX BEUIECTB, BRI UX CYIIECTBEHHBIE IIPU3HAKY;

® PpaCKpbIBaTh CMBICI OCHOBHBIX XUMHUECKUX OHATHH «aTOM», «MOJIEKYJIa», «XUMUYECKHI IIEMEHT)» «IIPOCTOE
BEIIIECTBOY, «CII0)KHOE BEUIECTBOY, «BATIEHTHOCTBY, «XUMUYECKasi PEaKIUs», UCTIOIb3Ysl 3HAKOBYIO CUCTEMY
XUMHH;

® paCKpbIBaTh CMBICI 3aKOHOB COXPAHEHUS MAacChl BEIIECTB, TIOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISI PHOIM

TEOpHH;

pa3nuyaTh XUMUYECKHE U (PU3NIECKUE SIBICHUS;

Ha3bIBaTh XUMUYECKHE DJICMEHTHI,

OTIPENIeNATh COCTaB BEUIECTB IO UX (hopMyram;

onpeoeniamy 8AleHMHOCMb AMOMA 2IeMEeHMA 8 COeOUHEHUSIX,

OTIPEICIIATH TUII XUMUYCCKIX PEAKIIHIA;

Ha3bIBaTh MPHU3HAKH U YCIOBUS MPOTEKAHUS XUMHUECKUX PEAKIINN;

BBISIBIISATH IPU3HAKH, CBHJIETEIHCTBYIOIINE O MPOTEKAHNN XUMUYECKOHN PEaKIy MPH BHITIOJTHEHIH

XAMHUYECKOTO OTIBITA;

COCTaBJIATH (POPMYJIbl OMHAPHBIX COEAUHEHU;

COCTaBJIATH YPAaBHEHUSI XUMUYECKUX PEAKIIHIA;

coOio1aTh npaBuiia 6€30MacHO pabOThI MPU MPOBEICHUN OTIBITOB;

MOJIb30BATHCS JTA0OPATOPHBIM 00OPYTIOBAHUEM M TOCYI0M;



® BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

® BBHIUKCIATH MACCOBYIO JIOJII0 XUMUYECKOTO 3JI€MEHTa [0 GopMysie COeAMHEHNUS;

® BBIUUCIATH KOJMYECTBO, 00bEM MJIM MacCy BEIIECTBA [0 KOJIUYECTBY, 00bEMY, MAacce peareHToB WK
MIPOJYKTOB peaKkluu.

B pesynpTaTe u3yueHus Kypca XuMuu 9 kinacca B OCHOBHOM 1IKOJIE BBINYCKHMK HAYYUTHCH:
XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA IIPOCTHIX BEIIECTB: KUCIOPOAA U BOJAOPOA;
M0JIy4aTh, COOMPATH KUCIOPOJ U BOJIOPOL;

pacrno3HaBaTh OINBITHBIM IIyTEM ra3000pa3Hble BELECTBA: KUCIOPOI, BOJIOPO;

PacKpbIBaTh CMBICII 3aKOHA ABOTaIpo;

PacKpbIBaTh CMBICI OHITUN «TETJIOBOU 3PPEKT peaKkum», «MOJISPHBIH 00beM»;

XapaKkTepu30BaTh GU3NUYECKUE U XUMUYECKHE CBOMCTBA BObI;

PacKpbIBaTh CMBICII IOHSTUS «PAaCTBODPY;

BBIYHCIISATH MAaCCOBYIO JOJII0 PACTBOPEHHOT'O BEIIECTBA B PACTBOPE;

IIPUTOTOBIIATH PACTBOPHI C ONPEIEIEHHON MAaCCOBOW JI0JIEW PACTBOPEHHOTO BEIIECTBA;

Ha3bIBAaTh COEIUHEHUS U3yUEHHBIX KJIIACCOB HEOPraHUYECKUX BEIECTB;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB:
OKCHJIOB, KMCIIOT, OCHOBAHHH, COJIEH;

ONPEENATh IPUHAJIEKHOCTD BEILIECTB K ONPEAEICHHOMY KJIacCy COEAMHEHMI;

® COCTaBJATh (GOPMYJIbl HEOPTaHUUYECKUX COCTUHEHUI U3yYEHHBIX KJIaCCOB;

MIPOBOJIUTH OMBITHI, MOATBEPKAAIOLINE XUMUYECKUE CBOMCTBA N3YUYEHHBIX KJIACCOB HEOPraHUYECKUX
BEILECTB;

pacrno3HaBaTh OINBITHBIM IIyTEM KUCIJIOT U IIEJI0YeH 110 N3MEHEHUIO OKPACKH UHIUKATOPa;

XapaKTepU30BaTh B3aUMOCBSA3b MEXKY KJIacCaMU HEOPraHUYECKUX COCTUHEHU;

packpsiBaTh cMmbich [lepuoanueckoro 3akona .M. Menneneesa;

00BACHATH GU3NYECKUN CMBICT aTOMHOTO (IOPSAIKOBOT0) HOMEPAa XUMHUYECKOTO 3JIEMEHTa, HOMEPOB
IpyIIBl ¥ iepuoja B nepuoanyeckon cucreme 1.1. Menneneesa;

e 0OBACHATH 3aKOHOMEPHOCTU U3MEHEHHUS CTPOEHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B IIpeieaxX MalbIX U

TJIaBHBIX MTOArPYIII;

® XapaKTepHU30BaThb XUMUYECKHE 3JIEMEHTHI (OT BOJIOPOJA 10 KaJIbLIKs) HA OCHOBE UX MOJIOKEHUS B
nepuoanueckoit cucreme [[.1. MenzaeneeBa u ocoOeHHOCTEN CTPOEHUS X ATOMOB;

COCTaBJISITh CXEMBI CTPOEHUA aTOMOB NepBbIX 20 3eMeHTOoB nepuoandeckon cucremol .M. Menneneesa;

PacKpbIBaTh CMBICII HOHSTUN: «XUMHUYECKAs! CBSA3bY, «3JIEKTPOOTPHUIIATETLHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTb (PU3UUECKUX CBOMCTB BEILIECTB OT THUIA KPUCTAJUIMUECKOMN pEelIeTKY;
ONPEENATh BUJ XUMUYECKOH CBSI3U B HEOPraHUYECKUX COCTUHEHUSX;

1300paxkaTh CXEMBbl CTPOEHUS MOJIEKYJI BELIECTB, 00pa30BaHHBIX Pa3HBIMU BUJIAMU XUMUYECKUX CBSI3€H;

PacKpbIBATh CMBICII HOHITUN «MOH», «KKAaTHOH», «QHUOH», «IJIEKTPOJIUTHDY, «HEIIEKTPOJIUTHI,

«QIEKTPOIUTHYECKAs TUCCOLUALUNY», «OKUCIUTEINbY, «CTEIIEHb OKUCICHUS «BOCCTAHOBUTEIbY, «OKUCIICHUEY,

«BOCCTaHOBIICHUEY;

ONPEJENATh CTENIEHb OKUCIICHHS aTOMa 3JIEMEHTa B COEIMHEHUU;

PacKpbIBaTh CMBICII TEOPUH IEKTPOIUTUUECKON TUCCOIUALINY;

COCTaBJISITh YPABHEHHUSI JIEKTPOJTUTUYECKON AUCCOLMALIUM KUCIIOT, IIEJI0YEN, COJEH;

O0O0BSACHATH CYIIHOCTD IIpoLiecca 3JIEKTPOIUTHUECKON IUCCOIMALMY U PEAKIIMI HOHHOTO 0OMEHa;
COCTaBJISATh MOJIHBIE U COKpAIICHHbIE HOHHBIE YPABHEHUSI peaklui 0OMeHa;

ONPEENATh BO3MOXKHOCTh MPOTEKAaHUS peaKIMii HOHHOTO 0OMEHa;

MIPOBOJUTH PEaKLUH, MOATBEPKIAIOIINE KAUeCTBEHHBIM COCTAB Pa3IMYHbIX BELIECTB;

OTPEEINATh OKUCIUTENb U BOCCTAHOBUTEIb;

COCTaBJISATh YPABHEHUS OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA;

Ha3bIBaTh ()aKTOPbI, BIUAIOIINE HA CKOPOCTh XMMHYECKOHN peaklny;

KJIaCCU(UIIMPOBATH XUMHUECKUE PEAKIIMH 110 PAa3JIMYHBIM IPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBA3b MEXK/y COCTABOM, CTPOCHHEM U CBOMCTBAMHU HEMETAJIOB;
MIPOBOJIUTH ONBITHI 110 MOJYYEHHIO, COOMPAHUIO U U3YUYEHUIO XUMHUUECKUX CBONCTB ra3000pa3HbIX

BELIECTB: YIJIEKUCIIOro ra3a, aMMHuaKa;

pacrno3HaBaTh OINBITHBIM IIyTEM ra3000pa3Hble BEIIECTBA: YIIIEKUCIBIM ra3 1 aMMHUaK;

® XapaKTepHU30BaTh B3aUMOCBS3b MEXI1Y COCTaBOM, CTPOCHHUEM U CBOMCTBAMU METAILJIOB;

® OIICHUBAThH BIUSHUE XUMUYECKOTO 3arpsi3HEHUSI OKPYKAIOIIEN Cpe/ibl Ha OpraHU3M YeJIOBEKa;



® T'PaMOTHO OOpamaThCs ¢ BENIECTBAMH B TIOBCETHEBHOM KU3HU
BrinycKHUK OBJI1a/ieeT CUCTEMON XUMUYECKUX MOHATUNA U 3HAHUN U CMOKET IPUMEHSTh UX B CBOEH KU3HMU.

2.Conep:xanue yueoHoro npeamera Xumus. ( 1364.)

Conep:xanue kypca «Xumus. 8 kjiace»
(2 u 6 HeOdento; 6ceco 68u)
BBenenue (4 u)

XHWMUS — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALLICHUSIX.

[TonsiTHE O XMMHUYECKOM 3JeMEHTEe U (HOpPMax €ro CylleCTBOBAHUSA: CBOOOJTHBIX aToMax, MPOCTBIX M CIIOKHBIX
BEILIECTBAX.

[IpeBpamenus BemecTB. OTiMYME XUMUYECKHX DPEAKIHUM OT ¢u3nyeckux sBiaeHUN. Poiab XuMUM B KHU3HU
yenoBeka. XemMopuins u xeMohoous.

Kpatkue cBeneHuss W3 HUCTOPUM BO3HUKHOBEHMS W pa3Butua xumuu. llepumon anxumuu. [lonsitue o
¢unocopckom kamue. Xumus B XVI B. Pazpurue xumuu Ha Pycu. Posib 0T€4eCTBEHHBIX yUEHBIX B CTAHOBJICHUU
XUMHUYecKoi Hayku — paboTsl M. B. JlomonocoBa, A. M. byrneposa, /1. 1. Menneneesa.

XuMuyecKkasi CHUMBOJIMKA. 3HAaKW XHMHUYECKUX D3JEMEHTOB M IPOUCXOXKIACHHE HUX Ha3BaHUil. XHUMHUYECKUe
dbopmynsl. MUaaexcel u kodpduimentsl. OTHOCUTENIBHBIE aTOMHAsI M MOJICKYJsipHasi Macchl. Pacder maccoBoit
JI0JIM XUMHUYECKOTO 3JIEMEHTA 10 (pOopMyJie BEIIEeCTBA.

[lepuoanueckas cuctema xumuyeckux snemeHToB JI. M. MennmeneeBa, ee CTpykTypa: Majibie W OOJbIINE
MepHO/Ibl, TPYNIIBI U MOArpyMNIbI (r1aBHas U nobouHas). [lepuonnyeckas cucrema Kak CpaBOYHOE MOcoOue AJist
ITOJTYy4EHUS CBEICHUN O XMMUYECKUX DJIEMEHTAX.

PacyerHble 3a1a4u.

1. HaxoeHre OTHOCUTENbHON MOJIEKYJIIPHOM MacChl BEILIECTBA IO €0 XUMHUYECKOH opMmyie.
2. BerunciieHne MaccoBOM JOJIM XMMUYECKOTO JIEMEHTA B BEILIECTBE T10 €ro hopmyrie.
JlabopaTopublii onbIT Ne 1. CpaBHeHHE CBONCTB TBEPBIX KPUCTANIMYECKUX BEILIECTB U PACTBOPOB.
JladopaTopublii onbIT Ne 2. CpaBHEHHE CKOPOCTH MCIIAPEHUS BOJIBI, OJCKOJIOHA U ATHJIOBOTO CITUPTA C
¢GuIbTpOBANBHON Oymaru.

TEMA 1 AToMBI XUMHYECKHX 3J1eMEHTOB (9 u)

ATtombl Kak (opMa CyIIEeCTBOBaHUS XUMHYECKHX 3JeMEHTOB. OCHOBHBIE CBEACHUS O CTPOCHUH AaTOMOB.
Jloka3zaTenbcTBa CI0OXKHOCTU cTpoeHHUs aToMoB. OnbIThl Pezepdopaa. [lnanerapuas Moenb CTpOSHUS aTOMA.
CocTaB aTOMHBIX si7iep: IPOTOHBI U HEUTPOHBI. OTHOCUTENIbHASL ATOMHAs Macca. B3auMoCBsA3b MOHATHI «IIPOTOHY,
«HEUTPOH», «KOTHOCUTEIIbHASI AaTOMHAsI Maccay.

W3meneHnue ymciia IpoOTOHOB B siJjpe aTOMa — 00pa30BaHUE HOBBIX XUMUYECKUX AJIEMEHTOB.
W3menenue ynciia HEUTPOHOB B sJipe aroma — 00pa3zoBaHue U30TONOB. COBpeMEHHOE ONpeie/ieHUuE OHATUS
«XUMHYECKHH 3JIeMEHT». I30TONBI Kak pa3HOBUIHOCTH aTOMOB OJTHOTO XMMHUYECKOTO IEMEHTA.
OnexktpoHbl. CTPOCHUE IEKTPOHHBIX 000JI0YEK aTOMOB XUMUYECKUX 37IeMeHTOB No 1—20 mepuoaudeckoi
cuctemsbl JI. . MenneneeBa. [lorsTue o 3aBepiieHHOM U HE3aBEPIICHHOM JJIEKTPOHHOM CJI0€ (SHEPTeTHIYECKOM
YpOBHE).
[lepuoauueckas cucreMa xumuueckux aiemeHToB J1. V. MenzaeneeBa u crpoeHre aTOMOB: (PU3HUYECKUN CMBICTT
MOPSAAKOBOTO HOMEPA JIEMEHTa, HOMEPA IPYIIIbI, HOMEpa EepHOIa.
N3meHneHue ymciia 3JIeKTPOHOB Ha BHEIIHEM JIEKTPOHHOM YPOBHE aTOMa XMMUYECKOTO 3JIeMEHTa — 00pa3oBaHUe
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX HOHOB. MlOHBI, 00pa3oBaHHbIE aTOMaMU METAJUIOB U HeMeTa/I0B. [IpuunHsl
M3MEHEHUSI METANINYECKUX U HEMETAJIIMYECKUX CBOMCTB B MEPHOJaX U TPYIIIaX.
O6pazoBanue 6uHapHbIX coeauHeHui. [lonsTre 06 noHHOU cBsi3u. CxeMbl 00pa30BaHMs HOHHOMW CBS3H.
B3aumonelicTBue aTOMOB XUMHUYECKUX IEMEHTOB-HEMETAIIIIOB MEX Iy cO00i1 — 00pa3zoBaHuE IBYXaTOMHBIX
MOJIEKYJI IPOCTHIX BellecTB. KoBalleHTHas HEMosipHas XUMHUUYECKask CBA3b. DJIEKTPOHHBIE U CTPYKTYPHbIE
(bopMyIIBL.
B3aumonelicTBue aTOMOB XUMUYECKUX IEMEHTOB-HEMETAIIIOB MEX Ay c000i — oOpa3zoBaHue OMHAPHBIX
COCTMHCHUI HEMETAJIOB. DJIEKTPOOTPUIIATEILHOCTD. [IOHATHE 0 KOBaJIGHTHOM MOJIAPHOU CBSI3H.
B3aumonelicTBue aTOMOB XUMHUYECKUX FIEMEHTOB-METAIIJIOB MEXKIY C000i1 — 00pa3oBaHuEe METAUTMYECKUX
KpuctawioB. [IoHATHE 0 METAUIMYECKOU CBS3H.
JdeMoHcTpanuu. Mojaenn aToMOB XUMHUYECKHUX 1EMEHTOB. [leproanyeckas cucremMa XMuMHYECKUX AJIEMEHTOB
JA.N.Menneneena.
JladopaTopHblii onbIT Ne 3. MoennpoBanue MpUHIMIIA ACUCTBUS CKAaHUPYIOIEr0 MUKPOCKOIIA.
JlabopaTopHblii onbIT Ne 4. V3roToBiieHre Mojienei MoIeKysl OMHApHBIX COEIMHEHUH.

TEMA 2 Ilpocrtble BemecTBa (6 u)

[TonoxxeHne MeTauIoB U HEMETAUIOB B EPUOJUYECKON CUCTEME XMMHUYECKHX 31eMeHTOB [[. 1. Menneneesa.
Baxneiimme mpocThie BelecTBa — METAJIIBI: JKEe30, aTIOMUHUM, KaJblMM, MarHui, HaTpui, Kanuid. OOmiue



¢uznueckue cBOICTBA METAJLIOB.
Baxkneiinme npocteie BellecTBa — HEMETalllbl, 00pa30BaHHBIE aTOMaMM KHCIIOPOJa, BOJOpOJa, a30Ta, CEphl,
docdopa, yrmepoma. CrnocoOHOCTP aTOMOB XHMHYECKHX SJEMEHTOB K OOpPa30BaHMIO HECKOJBKHX MPOCTHIX
BEIIECTB — aJIOTpONHUs. AJUTOTponHble Moaudukanuu Kuciopoaa, ¢ochopa u ojoBa. Merauimdeckue u
HEMETAJUTMYECKHUE CBOMCTBA MPOCTHIX BemiecTB. OTHOCUTENIBHOCTh JEJIEHUS MPOCTHIX BEIIECTB HA METAJIBI U
HEMETaJJIbI.
[Toctosinnas Asoraapo. KonumdectBo BemiectBa. Moiab. MonsipHas macca. MounspHblif 00beM razo00pa3HbIX
BemecTB. KpaTHble eAWMHUIBI KOJMYECTBA BEIIECTBA — MIUUIAMOJIb W KHWJIOMOJb, MWUIMMOJISIpHAs W
KHJIOMOJISIPHAsT MAcCChI BEIIECTBA, MIJLTUMOJISIPHBINA U KIJIOMOJISIPHBIN 00BEMBI Ta3000pa3HbIX BEIIECTB.
Pacuersl ¢ ucnonp30BaHNEM MOHSTUH «KOJIWYECTBO BEILECTBA», «MOJIIPHAs Macca», «MOJISIPHBII 00beM ra3zoB»,
«4uCciIo ABOTaapo».
Pacuernble 3agaum.
1. Beraucnenue MOJISIPHON MacChl BEIIECTB M0 XUMHUUECKUM (OpMyIIaMm.
2. Pacuersl ¢ HMCMOIB30BAaHUEM TMOHATUN «KOJUYECTBO BEIIECTBA», «MOJISIPHAS Macca», «MOJISIPHBIM 00beM
razoB», «4UCI0 ABOTaIpo».
HdemoncTpauuu. O6pasisr metaiuioB. [lomyuenue o3ona. O6pasiibl 6€70TO U CEPOTro 0JI0Ba, OEJI0T0 B KPACHOTO
¢docdopa. HexkoTtopbie MeTa/UIbI U HEMETAJUIbI KOJMYECTBOM BeliecTBa 1 Moib. Moens MoJsipHOro o0bema
ra3000pa3HBIX BEIIECTB.
JladopaTopHblii onbIT Ne 5. O3HaKOMJIEHHE C KOJIJIEKIIMEH METaJUIOB.
JladopaTopHblii onbIT Ne 6. O3HaKOMJIEHUE C KOJIJIEKIIMEH HEMETAIIOB.

TEMA 3 CoenHeHUs] XUMHYECKHX 3JIEMEHTOB (16 u)

Crenenp okucienus. OnpesesnieHue CTENEHU OKHUCIIEHUS 3JEMEHTOB MO0 XUMHYECKOW (opmyre coeTuHEHUS.
CocraBiienne GopMys OMHAPHBIX COCAMHEHHUH, 00U crioco® WX Ha3bIBaHWs. buHapHBIE COCIMHEHUS: OKCHUIBI,
xnopuabl, cynbbuasl u Ap. CocraBnenue ux ¢dopmyn. [IpeacraBurenu OKCHUAOB: BOJA, YIVICKHUCHIBIA Ta3 H
HeraieHast u3Bectb. [IpencraBuTenu 1eTy4nx BOJOPOAHBIX COEAMHEHUMN: XJIOPOBOIOPO] U aMMUAK.

OcHoBaHMsI, UX COCTaB U Ha3BaHUA. PacTBOpHMMOCTH OCHOBaHHMI1 B Bojie. Ta0nuiia pacCTBOPUMOCTH THAPOKCHIOB U
cosieit B Boze. IlpencraBurenu mienmodei: THAPOKCUIBI HATPHS, Kaiusd W Kanblus. [loHATHE O KauyeCTBEHHBIX
peakuusax. MHaukartopel. MI3MeHeHHe OKpacku MHAUKATOPOB B IIEJIOYHOM Cpelie.
Kucnotsl, ux coctaB u Ha3zBanus. Knaccuduxanus kucinot. [IpencraButenu KUCIOT: cepHasi, COsHAst U a30THAs.
N3meHeHne okpacku MHAUKATOPOB B KUCJIOTHOM cpejie.
Conu Kak TPOM3BOIHBIE KHUCIOT W OCHOBaHWil. MX cocraB u Ha3BaHusA. PacTBOpUMOCTH cojieii B BOJE.
[IpencraBuTenu colieii: XJIOpUI HATPUs, KapOoHAT U PocdaT KaabIusl.
Amop(dHbIE U KpUCTANINYECKUE BEIIECTBA.
MexMoIeKyasIpHble B3aUMOJICHCTBUSI. THIBI KPUCTAUIMUYECKUX PEHICTOK: MOHHAs, aTOMHAas, MOJICKYJSpHas U
MeTaJUTMYeCcKasi. 3aBUCUMOCTh CBOMCTB BEIIECTB OT THUIIOB KPUCTAIUIMUECKHUX PEIICTOK.
BemectBa MOJEKYISPHOTO M HEMOJIEKYJISPHOTO CTPOEHHsS. 3aKOH IIOCTOSHCTBA COCTaBa JUIsl BEIIECTB
MOJIEKYJISIPHOTO CTPOCHHSL.
UYucteie BemecTBa U cMecH. [IpuMepsl KUIKUX, TBEPABIX U Ta3000pa3HbIX cMeceil. CBONCTBA YUCTHIX BEIIECTB U
cMmeceii. Ux coctaB. MaccoBast 1 00beMHast JOJM KOMIOHEHTAa cMecH. Pacuernl, CBsI3aHHBIE ¢ MCHOJIL30BAHUEM
MOHATHS «IOJIS.
Pacuernble 3agaum.

1. Pacder MmaccoBoii 1 00bEMHOM JI0JIEH KOMIIOHEHTOB CMECH BEIIIECTB.

2. BpluucneHre MaccoBOM J10JIM BEIIECTBA B paCTBOPE 10 M3BECTHON Macce pacTBOPEHHOTO BELIECTBA M Macce
pacTBOpPUTEISL.

3. Bbruucnenue macchl pacTBOPSEMOIO BEIIECTBA W PACTBOPUTENS, HEOOXOAMMBIX JIi IPUTOTOBIEHUS
ONPENETIEHHON MACChl pacTBOpPA C U3BECTHOM MACCOBOM J10JI€M paCTBOPEHHOT'O BEILIECTBA.
Jemoncrpanun. OGpasipl OKCHIOB, KUCIIOT, OCHOBAHUH U cojieil. Moien KpucTaJiIMuecKUX pelieToK XJopuaa
HaTpus, anMmasa, okcuaa yraepona (IV). B3peiB cmecu Bomopoaa ¢ Bo3ayxoM. CriocoObl pasjieneHust cMecei.
JucTuisus BOJbI.
JlaGopaTopHble ONBITHI:
Ne7. O3nakomileHHE ¢ KOMIEKIIMEN OKCHUIOB.
Ne8. O3HakoMIIeHHE CO CBOMCTBAMU aMMHaKa.
Ne9. KauecTBeHHas peakuys Ha yIriIeKHUCIIbIN Tas.
Ne10. Ompenenenue pH pacTBOpOB KUCIIOTHI, IEIOYH U BOJIBI.
Nell. Onpenenenuie pH 1MMOHHOTO U S0JI0YHOTO COKOB Ha Cpe3e IJI0I0B.
Nel2. O3HakoMiIeHHE ¢ KOJUIEKIIMEH COJIEH.
Nel3. O3HakomileHHE C KOJUIEKIMEH BEIECTB C pa3HbIM THUIIOM KPUCTAIMYECKOM pereTku. M3rotosnenue
MoJelel KpUCTAJUIMYECKUX PEIIETOK.



Nel4. O3nakomiieHue ¢ 00pa3lioM TOPHOM MOPO/IBL.
TEMA 4 W3MeHeHus1, npoucxoasime ¢ BemecrBamu(l2y)

[lonsiTHE ABJICHNI KaK N3MEHEHUN, IPOUCXOIAIINX C BEIIECTBAMMU. SIBIEHUS, CBA3aHHBIE C U3MEHEHNUEM
KPUCTAJIJIMYECKOTO CTPOEHUS BEIIECTBA IIPHU MIOCTOSIHHOM €r0 cocTaBe, — (pu3ndeckue siBineHus. Ousndeckue
SIBJICHUS B XUMHH: TUCTWILISLMS, KPUCTANIM3allMsl, BbIIApUBAaHNE U BO3TOHKA BELIECTB, LICHTPUPYTUPOBAHUE.
SIBnenust, cBsI3aHHbIE C UI3MEHEHUEM COCTaBa BEILlECTBA, — XUMUUeckue peakuuu. [IpusHaku u ycnoBus
MIPOTEKAHUS XUMHUECKUX peakuuid. [ToHsTre 06 5K30- ¥ SHAOTEPMHUECKUX peakuusax. Peakiuu ropenus kak
YaCTHBIN ClIydail SK30TEPMHUYECKUX PEAKIMM, IPOTEKAOIIMX C BBIJICIICHUEM CBETA.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMUYECKHE YPaBHEHUsI. 3HAUEHNUE UHAEKCOB U KOA(P(UIIMEHTOB.
CocraBiieHH€e ypaBHEHUN XUMUYECKUX PEAKITUH.

Pacuersl o xumMuueckuM ypaBHeHUsAM. PerieHue 3a1au Ha HaX0XACHUE KOJIMYECTBA BEIIECTBa, MacChl MU
o0bemMa IpoAyKTa peakliy M0 KOJIMYECTBY BEIIECTBa, Macce WM 00beMY HCXOHOTO BelecTBa. PacueTsl ¢
HCII0JIb30BAHUEM TOHSITHS «J10J151», KOT/1a UICXO/IHOE BEIIECTBO JaHO B BUJE pacTBOpA C 33JaHHON MacCOBOM
J0JIel paCTBOPEHHOTO BEIIECTBA UM COAEPIKUT ONPEEIIEHHYIO 010 IIpUMecei.

Peaknun paznoxenus. [lonarue o ckopoctn xumuyeckux peakuuid. Katannsatopsl. @epMeHTSI.

Peakuuu coenunenus. Katanuruueckue u HekaTaauTuueckue peakiuuu. OopaTuMblie 1 HEOOpAaTUMBIE PEAKIIH.
Peakuuu 3ameneHus. DNEKTPOXUMUYECKUH PsiJl HAIPSYKEHUN METAJJIOB, €ro UCIOJIb30BaHUE JIIs
MIPOrHO3UPOBAHUS BO3MOKHOCTH NMPOTEKAHUS PEaKIil MEXy METaJlJlaMU M pacTBOpaMu KUCIOT. Peakiuu
BBITECHEHMSI OJJHUX METAJIJIOB U3 PACTBOPOB MX COJIEH APYrUMU METAIIJIaMH.

Peaknun oomena. Peakuuu HeliTpanu3amnun. Y CJI0BUS MPOTEKAHUS PEakinii 0OMeHa B pacTBOPax J0 KOHIIA.

Tunel XUMHUYECKUX peaklui (10 MPU3HAKY «YHCIO0 U COCTaB MCXOJHBIX BEIIECTB U MPOJIYKTOB pPEeaKLUn») Ha
IIpUMeEpE CBOMCTB BOJBL. Peakius pasinokeHus — 3JIEKTpoJIn3 BoAbl. Peaknuy coeqMHeHns: — B3auMOICHCTBUE
BO/JIbI C OKCHJIaMU METAJIJIOB U HeMeTaisioB. [loHsTHE «TuapOoKCcH by, Peakiiuu 3aMenieHus — B3auMOJeCTBHE
BOJIBI C IIEJIOYHBIMU U IICJIOYHO3EMETBHBIMU MeTa/lIaMu. Peakiinuu oOMeHa (Ha mpuMepe ruipoiin3a cylbpuaa
ITIOMHUHUS U KapOuaa Kajubus).

PacyerHble 3a1a4u.

1. BpluucieHue Mo XMMUYECKUM YpPaBHEHHUSM MacChl MM KOJIMYECTBA BELIECTBA 10 M3BECTHOM Macce WU
KOJIMYECTBY BEILIECTBA OJIHOTO M3 BCTYNAIOUINX B PEAKIUIO BELIECTB WK IPOAYKTOB PEAKIUU.

2. Boluncnenue macchl (KOJMYECTBA BeUIECTBa, 00beMa) MPOJyKTa peakiuy, €CIu U3BECTHA Macca MCXOJHOTO
BEIIECTBA, COAEPIKAILEr0 ONPEEIEHHYIO JI0JII0 pUMecei.

3. Brrluucnenue macchl (KOJIMUECTBa BEIIECTBa, 00BbeMa) MPOIYKTa PEaKIMH, €CJIM M3BECTHA Macca pacTBopa M
MaccoBasi J10J1s1 pACTBOPEHHOTO BEILIECTBA.

Jemoncrpanum. [Tpumepsl ¢pusnyeckux sIBICHUN: a) miiaBieHue napaduHa; 0) BO3roHKa Mojaa Uiu OeH30MHON
KHUCJIOTBI; B) pPAacTBOPEHHUE IepMaHraHata Kaius; I') Jud@y3us AYMMCTBIX BEUIECTB C TOpALIEH JaMIIOUKH
HakanuBaHus. [IpuMepbl XuMudeckux SIBJIEHUI: a) ropeHue Maruus, ¢ocgopa; 0) B3auMOAEHCTBUE COJISTHOU
KHCJIOTBI C MPaMOpPOM WJIM MeJioM; B) moiydeHue ruiapokcuga menu (II); r) pactBopeHme mOJIydeHHOTO
TUAPOKCHIA B KHUCIOTax; 1) B3aumojeicTBue oxcuma meaw (II) ¢ cepHOMl KHCIOTOW NpuU HarpeBaHUU; €)
pas3jo)keHue IMepMaHraHara Kajius; K) B3auMOJEWUCTBHE pa30aBICHHBIX KUCIOT C METaJIaMH; 3) pa3jioKeHHE
MEepPOKCH/Ia BOJOPOA; 1) IIEKTPOJIN3 BODI.

JlaGopaTopHble ONBITHI.

Ne 15. IIpokanuBaHue Meau B IUIAMEHU CIUPTOBKHU WJIU TOPEJIKU.

Ne 16. 3amemenne menu B pactBope xiopuaa meau (II) sxemezom.

IIpakTukym Ne 1 IIpocreiimue onepauunu ¢ BemwecTsoM (0 u )pacnpedenena no memam
1. [IpaBuna TexHuKH 0€30MaCHOCTHU MpU padboTe B XuMU4eckoM kaOuHete. [Ipuemsl oOpaiienus ¢ 1abopaToOpHbIM
000py/I0BaHHEM U HarpeBaTebHBIMU IPUOOPAMH.

4. Ilpu3Haku XUMHUYECKUX PEAKITUH.
5. IIpuroroBiieHrE pacTBOpa caxapa U ONpeAeIeHue MacCOBOM JOJIM €r0 B pacTBOPE.
TEMA 5 PacrBopenne. PactBopbl. CBoiicTBa pacTBOPOB 3J1eKTPOJINTOB (214)

PactBopenue kak pusuko-xumudeckuii npouecc. [lonstue o ruaparax u Kpuctaioryaparax. PactBopuMocTs.
KpuBblie pacTBOpUMOCTH KaK MO/JIENb 3aBUCUMOCTH PACTBOPUMOCTH TBEP/IbIX BEIIECTB OT TEMIIEPATYPHI.
HacplenHble, HeHaChIIIEHHbBIE U EPECHIICHHbIEC PACTBOPbI. 3HAYEHHE PACTBOPOB JJISl IPUPOJIbI U CEBCKOIO
XO35HCTBA.

[TonsiTHE 00 IEKTPOIUTUYECKON NUCCOLMALUU. DIEKTPOIUTHI U HEANEKTPOIUTHI. MeXaHHu3M JAUCCOLUalUU
AJIEKTPOJIUTOB C PA3IMYHBIM THUIIOM XUMHUUYECKOH cBs3U. CTeneHb 3IeKTPOIUTHUECKON Auccorany. CUibHbIE U
cl1abbl€ AIEKTPOJIUTHI.

OcHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOIUTUYECKON nuccormannu. oHHble ypaBHEeHUs peakuuil. Y cIoBus
MIPOTEKAHUSI peaKuy 0OOMEeHa MEX1y JIEKTPOJIUTaMU J0 KOHIIA B CBETE€ MOHHBIX MPEICTABICHUI.
Knaccudukanus HOHOB 1 UX CBOMCTBA.



Kucnotsl, nx knaccuduxarus. {uccornmanus KUCIOT U UX CBOMCTBA B CBETE TEOPUHU ATEKTPOIUTHUECKON
aucconuanuy. MoJIeKylsipHbIE 1 HOHHBIE YPABHEHHUSI pEaKIUi KUCIOT. B3anmoieicTBre KUCIoT ¢ METaIaMH.
DNEeKTPOXUMHUYECKUH PsiJl HANPSDKEHUN MeTaIIOB. B3anmonelicTBiue KUCIOT ¢ OKCHIaMH METAJIJIOB.
B3anMojelictBre KUCIIOT ¢ OCHOBaHUAMU — PEeaKLHs HEUTpalu3auu. B3aumoaencTBre KuciaoT ¢ COJISIMMU.
Hcnons3oBanue TaOIUIBI pACTBOPUMOCTH JIJISI XapAKTEPUCTUKU XUMHUYECKUX CBOMCTB KHUCIIOT.
OcHoBanus, ux knaccudukanus. luccounanys OCHOBaHUM U UX CBOWCTBA B CBETE TEOPUU JIEKTPOIUTUUECKON
aucconranyy. BzaumoaeicTBue OCHOBaHMM C KUCIOTaMH, KUCIIOTHBIMUA OKCUJAMHU U COJIAMU. Vcrionb30BaHue
TaOIHITBI PACTBOPUMOCTH JIJIsI XaPAKTEPUCTUKN XUMHUYECKHUX CBOMCTB OCHOBaHUH. PasnoskeHne HepacTBOPUMBIX
OCHOBAHUM IIPU HATPEBAHUH.
Comnu, nx KiaccuuKanus u IUCCOIMALIMS PA3INYHBIX TUTIOB coJiei. CBOMCTBA COJIeH B CBETE TEOPHH
EKTPOJUTHYECKON aucconanuu. B3aumonencTeue coyiel ¢ MeTaulaMH, YCIIOBUS IIPOTEKAHUS ITUX PEAKLIAN.
BsaumopneiictBue coseil ¢ KUCI0TaMU, OCHOBaHUSIMU U cosisiMU. Vcrosib30BaHre TabauIbl paCTBOPUMOCTH IS
XapaKTEPUCTUKNA XUMUYECKUX CBOWCTB COJICH.
O06061eHue cBeieHn 00 OKcHuaax, X KIacCU(PUKALUN U XUMUYECKUX CBOWCTBAX.
['eneTnveckue psapl METAJIIOB M HEMETAIIOB. [ 'eHeTHYeCKast CBs3b MEX/IY KJlacCaMi HEOPTaHMYECKUX BEIIECTB.
OKHCANTENBbHO-BOCCTAHOBUTENbHBIE peakuu. OKUCIUTENb U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJICHUE.
Peakun nonHOTO OOMEHA M OKUCIUTEILHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBlieHne YpaBHCHUIN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUII METOJIOM JIEKTPOHHOIO OaiaHca.
CBoiicTBa MPOCTHIX BEIIECTB — METAIJIOB U HEMETAJIJIOB, KUCIIOT U COJIEH B CBETE MPEICTaBICHHH 00
OKHCIIUTEIBbHO-BOCCTAHOBUTEIIBHBIX ITPOLECCAX.
JdemoncTpanuu. VcribiTanue BEEeCTB U UX paCTBOPOB Ha AJIEKTPOIPOBOTHOCTD. JIBHKEHHE OKPAIIEHHBIX HOHOB
B JIEKTPUYECKOM I10J1€. 3aBUCUMOCTD AJIEKTPOIPOBOIHOCTH YKCYCHOM KUCIOTHI OT KOHLIEHTPALUH.
BsaumonelicTBue 1iuHKa ¢ cepoi, coisiHoi kucnotoi, xinopuaom meau (II). l'openune maruus. Bzaumoneiictue
XJIOPHOW M CEPOBOJIOPOAHON BOIBI.
JlabopaTopHble ONBITHI:

Ne 17. B3anmoelicTBie pacTBOPOB XJIOPHIa HATPHUS U HUTpaTa cepedpa.

Ne 18. Ilosryuenne HepacTBOPUMOTO THIPOKCHIA U B3AUMOACHCTBUE €r0 C KUCIOTAMH.

Ne 19. B3aumoencTBue KUCIOT C OCHOBAHUSMU

Ne 20. B3zanmoielicTBHE KUCIIOT ¢ OKCHIaMH METaJNIOB

Ne 21. B3aumonencTBue KUCIOT ¢ METAJUIAMHU.

Ne 22. B3aumonelcTBUE KUCIIOT C COSIMU.

Ne 23. B3anmoelcTBHUE IET0YEN ¢ KUCIOTaMU.

Ne 24. B3aumoeiicTBue 1ieino4eil ¢ okcugaMu HEMETalioB

Ne 25. B3aumoaencTBue meno4eu ¢ consiMu

Ne 26. [TosryueHne u cBOMCTBA HEPACTBOPUMBIX OCHOBAHHM.

Ne 27. B3anmoielicTBHE OCHOBHBIX OKCHJIOB C KHCIIOTaMH.

Ne 28. B3anMoaeiicTBEe OCHOBHBIX OKCHJIOB C BOJIOM.

Ne 29. BzanmogencTBue KUCIOTHBIX OKCHJIOB C IIETIOYaMH.

Ne 30. BzaumoeiicTBre KHCIOTHBIX OKCHIOB C BOJIOM.

Ne 31. B3aumonernicTBue coiel ¢ KUCIOTaMHu.

Ne 32. B3aumonencTBue CoJiel ¢ esI09amH.

Ne 33. B3aumonencTBue CoJiel ¢ COJISIMU.

Ne 34. B3aumoielicTBiEe pacTBOPOB COJICH ¢ METaJUTAMH.
TEMA 7 Ilpaktukym Ne 2 CpoiicTBa pacTBOPOB 3J1€eKTPOJIUTOB

Pemrenne skcrieprMeHTAIBHBIX 3a7a4.
IloBTOpEHUE

Conep:xanue kypca «Xumus. 9 kjace»
(2 u 6 HeOdento; 6ceco 68u)

Tema 1. BBenenne. O01mas XapakTepucTHKAa XUMHUYECKHX 3JIEMEHTOB M XUMHUYECKUX PeaKIuii.
[Mepuoguyeckuii 3axoH u Ilepuoguveckas cucrema xumudeckux 3jaemMeHToB JI. U. Menaeneesa (11 4)
XapakTepucTuKa XMMHUYECKOI0 2JIEMEHTa Ha ocHOBaHMHU ero noJioxkenus B [ICXO JI. 1. Menaeneepa
CBoiicTBa OKCUI0OB, KUCJIOT, OCHOBAHUI U COJIEH B CBETE TEOPHUH IEKTPOIUTUYECKON TUCCOLMALNN U OKUCIECHUS-
BOCCTaHOBJIEHUS (24)
CocraBiieHHE OKUCIUTEIbHO- BOCCTAHOBUTENIBHBIX PEAKIIHIA.
AmpoTepHbIE OKCUJIBI U THIPOKCHIbI
[Tepuonnueckuii 3akoH u [lepuognueckas cucrema Jl. 1. Menaeneesa B cBeTe y4eHHUsI O CTPOCHUM aToMa
X¥AMHUYECKash OpraHnu3anus >KMBOU U HEKUBOU IPUPOIbI



Knaccudukanus XuMHUUECKUX peaklUi [0 pa3IuYHbIM MPU3HAKAM.
[ToHATHE O CKOPOCTH XUMUYECKON PEAKLIUU
KaranusaTops!
O060061eHne U cucTeMaTu3anus 3HaHui 1o reme «BBengenue»
KonTpoabHast padoraNel no reme «Beenenue»
Jlemoncmpayuu. Ilepunonnaeckas tadbmuma J[.M .MenaeneeBa. Mojienn aToMOB 3JIeMEHTOB 1-3 mieproI0B.
Monenb cTpoeHHsI 3eMHOT'O 1Iapa B OMEPEYHOM pa3pese. 3aBUCUMOCTh CKOPOCTH XMMUYECKON peakiuu oT: 1)
IIPUPO/IbI PEAruPYIOIINX BEIIECTB;
2) KOHLIEHTpAlUHU B-B;
3) miomaau COnpuKOCHOBEHUSI pearupyrouux B-B;
4) Temneparypsl B-B.
5) 'omoreHnHslii 1 reTeporeHHbIl katanu3. epMeHTaTUBHBIN KaTanu3. MHrubuposanue.
JlabopaTopHbI€e ONBITHI:
Nel. Tlomyuenue TuIpoOKCHIa IUHKA U UCCIIEAOBAHKE €TI0 CBOMCTB.
Ne2. Moaemuposanue nocrpoenus [1C J[.M1.Menaeneena.
Ne3. 3amernenue xene3om Meau B p-pe cyiabdara meau (1)
Ne4. 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOM P-IIUU OT MPUPO/Ibl PEarupyroninX B-B Ha IPUMEPE B3aUMOAEHCTBUS
KHUCJIOT C METaJlIIaMH.
NeS. 3aBHCHUMOCTbH CKOPOCTH XMM. PEaKIUU OT KOHII.-M Pearupyrouiux B-B, Ha IpUMepe [IMHKA U COJITHOMN K-Tbl
pa3INYHON KOHLEHTPAL1H.
Ne6. 3aBHCHUMOCTH CKOPOCTH XMM. PEaKIUU OT IUIOIIAIU COIPUKOCHOBEHHUS pear.-X B-B.
Ne7. MoaenrpoBaHue «KAMSIIETO CIIOSH.
Ne8. 3aBHCHMOCTbH CKOPOCTH XUM. PEAKIMU OT TEMIIEPATyphbl pear-X B-B Ha IMpUMEpE B3aUMOJICHCTBUS OKCH/Ia
meau (II) cp-poM cepHOIl K-Tbl pa3IMYHON TEMIEPATYPHI.
Ne9. PaznoxeHue nepokcuaa BOAOPOJa ¢ MOMOLIbI0 okcuaa Mapranua ( [V) u karanassl.
Nel0. OGHapyxeHue KaTajga3bl B MUIIEBBIX TPOIYKTaX.
Nell. MurubupoBanue B3auMOJICHCTBUS K-T C METAJIJIaMU YPOTPOIIMHOM.
Tema2. Merasiasbl (17 1)
[Tonoxxenue snemenToB-meTauioB B [lepuoanueckoit cucreme . Y. MenaeneeBa 1 0COOEHHOCTH CTPOCHHS MX
aToMoB. @u3nueckue ceoiicTBa MeTaysIoB. CIIIaBBbl.
XHUMHUYECKUE CBOMCTBA METAJJIOB
Mertamisl B mpupoe. O6mue crnocoObl UX MOJTydSHHUS.
Pemenue pacueTHbIX 3a/1a4 ¢ OHITUEM MACCOB8AsL 001 8bIX00A NPOOYKMA
[TonsiTHE O KOPPO3UH METATIIOB
[IlenoyHble MeTaJIIbI: O0LIAs XapaKTEPUCTUKA.
CoennHeHUs HIEIOYHBIX METAJJIOB.
[lenoyHo3eMelbHbIE METAJUIBL: 00IIast XapaKTePUCTHKA.
CoennHeHus IIeI0YHO3EMEIbHBIX METAJUIOB.
ANIOMHHMI — ITepeX0IHbIN 3JIeMeHT. PU3NYECKUE U XUMUYECKUE CBOMCTBA amoMuHus. [lonydenue u
MIPUMEHEHHE aTIOMUHUS.
CoennHeHUs aTIOMUHUS OKCHUJT M TUPOKCU, UX aM(POTEPHBIN XapaKTep.
IpakTuyeckas padora Ne3 «PemeHne 3KCriepuMEHTaIbHbIX 33/1a4 HA pACHO3HABAHUE U MOJYYCHUE COCTUHEHUN
METaJJIOB
O060061eHne 3HaHul 10 TeMe «MeTab.
KonTposbHast padora Ne2 no teme «MeTajulbl U UX COSTUHECHUS».
Jemoncmpayuu: O6pasust 1 u I3 meramnos. O6pa3iibl criaBoB. B3anmoaeiicTBue HaTpHs, TATUS U KAJTBIUS C
BOJIOM.
B3anmopelictBre HaTpus 1 MarHus ¢ Kucaopoaom. Bzanmonericreue Me ¢ Hemeraimamu. [lomyyenune
ruapokcuaoB xeneza (I1) (II)
JlaGopaTopHble ONBITHI:
Nel2. B3aumopeiictBue p-poB K-T U coJiei ¢ Me.
Nel3. O3HakomIICHHE C pyJlaMH JKeJe3a.
Nel4. OkpamuBanue mwiamenu coasimu LIM.
Nel5. [Tonyuenue runpokcuia kaibius. CBoiicTBa.
Nel6.1lonyuenue ruapokcuaa antomunus. CBoiicTsa.
Nel7. B3aumonencTBue xeinesa ¢ COJITHOM K-TOMU.
Nel8. [Tonyuenue ruapoxcunos xenesa (II) (III),cBoiicTpa.
Tema 3. Hemeranbl (28 1)



OO6mast XxapaKTepuCTUKAa HEMETAIIOB.
OO6mre XuMHUYECKHe CBOMCTBa HEMETa/uIoB. HeMeTrasuibl B MpUpo/ie U COCOOBI MX MOTYICHHUS.
Bonopon: mosoxenue, moisydyeHre, CBOUCTBA, MPUMEHEHHE.
Bona.
["anorensl: o01as XxapakTepucTUKa
CoenuHeHust rajJoreHoB.
IIpakTnueckas padora Ne4 Perienuie skcriepuMeHTaIbHBIX 3a7a4 1o TeMe «lloarpymnmna ragsoreHos»
Kucnopon: nmonoxenue, moyryaeHue, CBOMCTBA, MPUMECHECHHE.
Cepa: mosoxeHue, moJIydeHne, CBOMCTBA U MPUMEHEHHE.
Coenunenus cepbl
CepHast KMCJIOTa KaK AJIEKTPOJIUT U €€ COJIN
CepHas KMCJIOTa KaK OKACTUTENh. [loydeHne u mpuMeHeHne CepHOIl KUCIOTHI
IIpakTHyeckas padora NeS Pemenne skcnepuMeHTaNbHBIX 3a1a4 110 TeMe «lloarpymma kucnopona»
A3BOT U €ro cBOMCTBa.
Ammuak u ero cBoiictBa. CoJii aMMOHUS.
Oxkcunpl a3o0Ta
ABOTHas KHUCTIOTA KaK AJIEKTPOJIUT, €€ MPUMEHEHUE
A30THas KHCIIOTa KaK OKUCIUTEND, €€ MOJTy4YECHHE
®ochop. Coequnenust pochopa. [loustue o pochopHbIX yroOpeHUIX
VYriepon: mosiokeHue, moaydeHue, CBOMCTBA, IPUMEHEHHUE.
Oxkcunpl yriaepona.
VYroapHas kucinoTa 1 €€ cosin. JKecTKoCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHUs
Kpemuuii: nonoxxenue, norydeHue, CBOMCTBA, MPUMEHEHHE.
CoenuHeHust KpeMHUSI.
CunukaTHasi TPOMBIIIIICHHOCTD.
IIpakTHyeckas padora Ne6 «Ilomydyenue, coOupanue u pacrmo3HaBaHUE Ta30B»
O600menue 3Hanuit o TeMe «Hemeramiby.
KonTpoabHast padora Ne3 no teme «Hemeramiby.
Jlemoncmpayuu. O6pa3ipl raJIOreHOB — MMPOCTHIX B-B.
B3anMoseiicTBre rajJoreHoB ¢ HaTpHEM, C aJIOMHUHHEM. BrITeCHEHHE XJTIOpOM OpoMa MiTu MO0J1a U3 P-POB UX COJIEH.
B3aunmoperictBue ceprl ¢ Me, BOIOPOIOM U KUCIOPOAOM. B3anmoieiicTBUe KOHI. a30THOM K-Thl €
Menpto.[lornomenne yriaem ra3oB Wi p-HBIX B-B. BoccTaHoBiieHne Menu 13 €€ OKCHI0B yrieM. OOpasiib:
MIPUPOIHBIX COSAMHEHUN XJT0pa, cephl, pocdopa, yriepoaa, kpemuust O6pasiisl CynbhaToB, HUTPATOB,
kapOoHartoB, pochaToB. OOpa3Lkbl CTEKIIA, KEPAMHUKH.
JI.LO. Ne19. [lonydenue 1 pacimo3HaBaHHE KHCIOPOA.
Ne20. HccrnenoBanue nMoBEpXHOCTHOIO HATSXKEHHS BOJIBI.
Ne21. PacTBOopeHHe nepmaHraHara Kajaus Wid MEIHOTO Kyopoca B BOJIE.
Ne22. I'uppatarust 06€3BOKEHHOTO Cyib(dara Menu 2.
Ne23. M3roroBiieHHE TUIICOBOTO OTIEYATKA.
Ne24. O3nakoMJieHUE C KOJUIEKIIEH OBITOBBIX (PHIIBTPOB.
Ne25. O3HaKkOMIIEHHE C COCTAaBOM MUHBO/IBI.
Ne26. KauecTtBeHHast p-1ids HA TAJIOTEHU/I-MOHBI.
Ne27 TlosiydeHue 1 pacrno3HaBaHUE KUCIOPOIa.
Ne28. I'openue cepsl.
Ne29 Cs-Ba pa30aBIICHHOI CEPHOI K-THI.
Ne30. N3ydenue c-B aMmMHaka.
Ne31 Pacnio3zHaBanue cosieil aMMOHHSL.
Ne32. CB-Ba pa30aBiIeHHOI a30THOM K-ThI.
Ne33. BzaumonaencTBrue KOHII. A30THOM K-TBI C MEIBIO.
Ne34 ['openue dochopa Ha BO3AYXE U B KUCIOPOJIE.
Ne3S. Pacrio3naBanue docharos.
Ne36. ['opeHue yris B KUCIIOPO/IE.
Ne37. IlonydyeHne yroibHOM K-Thl U U3YYCHUE €€ CB-B.
Ne38. Ilepexom kapOOHATOB B THAPOKAPOOHATHI.
Ne39. Pasnoxenne rupokapOoHaTa HaTPHSL.
Ne40. [TonyueHne KpeMHUEBOM K-Thl U U3Y4YEHUE €€ CB-B.
Tema 4. O0o001IeHHe 3HAHMI 110 XUMHH 32 KYPC OCHOBHO# miKkoJbl. (12 1)
[Tepnoanueckuii 3axoH u Ilepnonuueckas cucrema /1. 1. Menneneesa B CBETE TEOpUN CTPOCHUS aTOMA



3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COEIMHEHUI B MIEpUO/Iax U IPyIIax B CBETE
IIPEJICTaBICHUI O CTPOCHUH aTOMOB IEMEHTOB. 3HaueHue [leproauueckoro 3akoHa
Knaccugukanus XuMHUeCKUX peakluii 10 pa3InyHbIM Ipu3HakaM. CKOpOCTh XUMHUYECKOUN peakLuu.
Knaccugukanus u cBoiicTBa HEOPraHMYECKHUX BEIIECTB
Jlucconmanus 3IeKTPOJIMTOB B BOJHBIX pacTBOpax. FlIOHHBIE ypaBHEHUS pEaKLIUi.
I'eneTndeckue psasl MeTallIa, HEMETAJLIA U IIEPEXOJHOTO METalIa
OKuCAUTENbHOE- BOCCTAHOBUTEIbHBIE PEAKIIUH.
KoutpoabsHnas pa6ora Ne4 «Pemenne [T MA»
Tpenunr-recrupoBanue 1o Bapuantam [ MA nponuisix et u q1eMoBepCUn
3. TemaTu4eckoe NJIAHUPOBAHME 110 YHeOHOMY NpeIMeTy XHMHS.
Xumus 8 kiacc (68 4., 2 4 B He1e/110)

Ne | HaumenoBanue pasnena KommuecTBo yacos 1o
paboueii mporpaMmme
1 Brenenne 4
2 ATOMBI XUMUYECKHX JIEMEHTOB 9
3 IIpocTeie BemecTBa 6
4 CoenuHeHnss XMMUYECKHUX DJIEMEHTOB 16
5 N3MeHenus, mpoucxoasue ¢ BEMeCTBaMu 12
6 | PacrBopenue. PactBopsl. CBoiiCTBa pacTBOPOB AJIEKTPOJIUTOB 21
7 | Beceeco: 68 u., uz nux Ilpakmuueckux — 4, Konmpononuix -5. 68
Xumus 9 kiacc (68 4., 2 4B Hexes0)
Ne HanmenoBanue paznena KommuecTBo yacos 1o
paboueii mporpaMmme
1 Beenenne. OOmias xapakTepucTUKa XUMUYECKUX 3JIEMEHTOB U
XUMUYECKUX peakuuid. [lepuoanueckuil 3aK0H U epuoandecKast 11
cucTeMa XxuMu4deckux anemMeHToB .M. Menaeneera
2 Merasnsl. 17
3 Hemeransl. 28
4 O06006111eH1e 3HaHUH IO XMMUH 32 KypC OCHOBHOM HIKOJIBI. 12
Umoeo: 68 uacos, uz nux: Ilpakmuueckux — 4, Konmpoavuwix —4. | 68




8 xmacc

Tema ypoxka coJiepKaHue Jomarrnee Bunpr resitenbHOCTH [InanupyeMsle pe3ysbTaThl
Ne 3aJlaHue ydalluxcs Ha ypoKe IIpeameTHbIE MeranpeameTHsle ‘ JInunocTHbIE
Beegenune 4y
1 | Ilpenmer [Ipenmer xumun. Meto- | § 1, ynp. 2-4; | Onpenenenus NOHATHI «aToM», | 3HATH ONPEENEHHE CrassT yueOHbIe 3a1aun Ha| Bocriutanne
XUMMHU. JIbI TIO3HAHUS B XUMUU: § 2, ymp. 3, 4, | «MOIEKyIIa», «<XMMH4IECKHH NpeaMeTa XUMHH, BE- | OCHOBE COOTHECEHUS TOrO, | KauecTB
Bemecrsa Ipl HaOJI0/ICHHE, SKCIIepH- 6 BJIEMEHTY, <<B|§|IIIGCTBO>>, «Ipoc- | UIECTB, OCHOBHBIX YTO Y€ U3BECTHO U JINYHOCTHU
MEHT, MOJICTUPOBAHHUE. TOE BEIIECTBOY, «CI0KHOE Be- MOHATHI: «aTOM, YCBOCHO OOYUAIOLIUMUCS, | 00SCIICUMBAIOIIIX
M cTouHUKN XUMHUUECKOU IIECTBOY, «CBOMCTBA BEILIECTBY. «MOJICKYJIay, Hu TOro, 4To emé HC U3BECC- conajJibHYyIO MO-
nHdopMmarum, e€ moy- Omnucanue U CpaBHEHHE TPEI- «XUMHUYECKHM 3I1e- THO CaMOCTOSITENILHO BbI- | OMIJILHOCTB, CIIO-
YeHHUe, aHAJIU3 U TIPe- METOB M3y4€HHS €CTECTBEHHO- | MEHT», «XMMHYECKUH | JeNnsioT U GOpMyIMpyOT | COOHOCTH IIPUHHU-
CTaBJICHUE €r0 pE3yjibTa- Hay4YHBIX JUCLHUIIINH, B TOM 3HaK, HJIM CUMBOJI», IIO3HABATCIbHYIO 1ICJIb MaThb CaMOCTOS-
TOB. [loHsTHE O XNMUUE- uncne xumun. Knaccupukarms | «BEIIECTBO», «IIPOCTOE | DOPMYIUPYIOT COOCTBEH- | TEIbHBIC
CKOM 3JIECMCHTC U (I)Op- BCILICCTB 1O COCTaBy (HpOCTLIe M CJI0KHOC BCHICCTBO» | HO€ MHEHUE U ITO3UIIHIO, peuIcHus.
MaXx €ro CylmeCTBOBaHU. u cno)KHI,Ie)_ XapaKTepHCTHKa «CBOMCTBA BEILIECTBY», 3aJar0T BOIPOCHL Oco3HaTth
CBOOOTHBIX aToMax, Ipo- OCHOBHBIX METOJI0B M3YyUYCHU YMmerTh: qnopMHpogaHHe YMEHUS HE00XOAUMOCTh
CTBIX U CJIOKHBIX BCIICC- €CTCCTBCHHO-HAY4YHBIX NUCIHUII- a) HCIIOJIB30BAThH I10- pa60TaT1, B Iapax, YUYUTHCA
TBax. JvH. Paznuuenue tena u Be- HATH [IPU XapaKTe- OTBEYaTh HA BOMPOCHI
J. Monenu (mapocrepixk- IIECTBA; XUMUYECKOTO DJIEMEH- | PUCTUKE BEILIECTB,; YUUTENS, yMEHUE
nesbie 1 CTroapra-bpur- Ta ¥ IpocToro Bemectsa. Onu- | 0) onUCHIBaTE: GOPMBI | HCIIONB30BATH
n1e0a) pa3InIHbBIX MPOC- canue (OpM CyLIECTBOBAHHUS CYyILIECTBOBaHMS XUMUYECKUH SI3BIK,
TBIX U CJIOXXKHBIX BEII[- B. XUMUYECKUX IIJIEMEHTOB; XUMHUYCCKHX 3JICMCH- YMEHHE pa60TaT1, C
Kotekuus CTeKnsaHHOM CBOJMCTB BellecTB. Buimonnenue | T0B (CBOOOHBIE XUMHUYECKOMH TOCY 0.
XUMHYECKOUN TTOCY/IbI, HeMoCpeICTBEHHbBIX Ha0mo1e- aTOMBI, IIPOCTHIE BE-
MAaTEPUAIIOB U U3JIEIHNI HUU U aHAJIN3 CBOMCTB BelllecTB | IIECTBA, CIOKHBIC Be-
U3 HUX Ha OCHOBE aJlro- U SIBJIEHUH, TPOUCXOISAUINX C IECTBA);
MHHHSL. BEILIECTBAMH, C COOJIFOIEHUEM ;
JI. 1. CpaBHeHUE CB-B IpaBUJI TEXHUKH Oe30MacHoOC-
TBEPIABIX KPUCTAIUINYEC- . OdopmiieHne oT4éTa, BKIIO-
KHUX BEUIECTB U pacTBO- YaroIIero onvcaHue HaOJro Ie-
poB HUS, €r0 PE3YJIHTATOB, BHIBOJIBI.
Hcnonw3oBanue pusmueckoro
MOJIEIMPOBAHUSL.
2 | IIpespaiueHue IIpeBpaieHus Bel-B. § 3, ymp. 1-5; | Onpenenenns NOHATUH «XUMH- ITpunuMaroT u coxpanstor | DopMupoBaHue
BemectB. Mcropus | Ponp xuMum B )KU3HH § 4, ynp. 1-3 | YECKHE SBICHU, «puzmueckue y4eOHYIO 3aj1auy, HHTEpEca K

XUMHH.

qenoBeka. XeMo-Qrius
u xemogobus. Kparkue
CBE/ICHUS U3 UCTOPUHU
BO3HUKHOBEHHS U
pa3BuTHs XUMUU. Poib
OTEYECTBEHHBIX YUEHBIX

siByieHUs. OOBICHEHHE CYIIHO-
CTH XUMMYECKUX SIBJICHH (C
TOYKHU 3PEHUS aTOMHO-MOJICKY-
JISPHOT'O YYCHUS) ¥ MX TPUHITHU-
MUATBHOTO OTJINYMS OT Pu3Mye-
CKMX SIBICHUH.

IUIAaHUPYIOT CBOU
JIGUCTBUSI B COOTBETCTBUHU
C MOCTaBJICHHOW 3a7ayei,
YCIIOBUSIMH €€
peanu3auuu
DopMHUPOBAHUE YMEHUS

HOBOMY TMPEIMETY
TOTOBHOCTbH K
OCO3HAHHOMY
BEIOOPY
JlaJibHEUILIen
00pa30BaTeIbHOM




B CTAHOBJICHUH XMMHYE- XapakTepucThKa poJii XHMUHU B paboraTh B mapax, TpPaeKTOpHH;

CKOW HayKH-pabOThI JKU3HH YEJIOBEKA; POJIH OTBEYaTh HA BOIIPOCHI

M.B. JlomoHocoBa, A.M. OCHOBOIIOJIO)KHUKOB OT€- YUUTENS, YMEHHE

Bbyrneposa, [. 1.Menne- yecTBeHHOM xumuu. CocTaslie- HCIOJIb30BaTh

JIeeBa. HHE CIIOKHOIO IIaHA TEKCTa. XUMHYECKHH! S3BIK,

. B3aumopeiicrBue mpa- [Tonyyenne XUMHYECKON UH- yMeHue paboraTsb ¢

MOpa € KMCJIOTOH U M0- (hopmannu U3 pa3InIHbIX HCTO- XUMUYECKOU MOCY101.

MyTHEHHE U3BECTKOBOM YHUKOB

BOJIBI.

JI. 2. CpaBHeHue ckopoc-

TH UCTIApPEeHHs ¢ PUITBT-

poBasbHOI Oymaru Bo-

Jbl, OJIEKOJIOHA U 3TUJIO-

BOI'O CIIUPTa
ITepuopuueckas Xumuueckas cuMBonMka. | §5, ymp.1,5, Omnpenenenust MOHATHH «XUMH- | KIacCU(PHUIMPOBATH YMEHUE OTIPEENIATh ®opmMupoBaHue
CHCTEMa XHMHYCC- | 3HAKH XUMHYCCKHX 371~ | 2-4(110 BBIOO- | YCCKHil 3HAK, HIIH CHMBOID), BEIIECTBA 110 COCTABY, | [1eNId U 3a/1a9l HHTEpEca K
KHX 3JIEMEHTOB MEHTOB M TIPOMCXOKJIE- | pv)) «K0d(pPHULIMEHTBI», KHHICKCHI». | OMUCHIBATH (OpMBI NEATEHLHOCTH, KOHKPETHOMY
(IICXD) A.1.Men- | aue ux Ha3Banuil. [lepu- Omnwucanne TabnuyHOM HopMBbI CYLIECTBOBaHUS BLIGHpATH CPECTBa XUMHYECKOMY
neneeBa. 3HaKu OJIM4ecKas CUCTEMA XU- ITepronuyeckoil CUCTEMBI XU- 3JIEMEHTOB; peANM3AIIH TIETH 1 3JIEMEHTY, TIOUCK
XUMHUYECKUX JJIE- MHUYECKUX HIIEMEHTOB MHUYECKUX IEMEHTOB J[.M1.MeH- | BBINOIHATH JIOTIOJTHUTENIBHON

MCHTOB.

Hd.N.Menneneesa, e€
CTPYKTYpa: MaJIbIe U
OOJIBIITNE TIEPHOIBI, TPY-
el ¥ noarpymmsl. [le-
puoanyecKas CuCTeMa
XUMUYECKUX JIEMEHTOB
. Y. MenneneeBa kak
crpaBOYHOE MTocoOue
JUTSI TIOTYYEHUS CBETIe-
HHUI O XUMHUYECKHX 3JIe-
MEHTaxX

neneeBa. OnucaHue MOJ0KECHHS
aneMenTa B Tabnuie J.M.MeH-
JeneeBa. Mcnonbp30BaHue 3H-
KOBOT'O MOJICTIPOBAHUS

HaOJIIOIEHNS U aHAJIN3
CBOMCTB BEIIECTB U
SIBJIGHUM C
COOJTIOIEHNEM TIPaBUIT
TEXHUKU
0€e30IMacHOCTH

IIPUMEHSATH UX Ha
IIPaKTHUKE;

HHPOPMAIUH O
HEM.

Xumuueckue (op-
MYJIBL.

Xumuueckue HOpMyIIbI.
Wunexcel u ko3 unme-
HTBl. OTHOCHUTENBHBIC
aTOMHAs U MOJIEKYJISIp-
Has macchl. [IpoBenenue
pacy€ToB MaccOBOU 10U
XHUMHYECKOTO DJIEMEHTA
B BEILIECTBE HA OCHOBE
ero hopMyIbl

§6, ymip.1,3,6-
8

OmnpeneneHus TOHITHH «XUMU-
geckast (opMysiay, «OTHOCH-
TeJbHAs aTOMHAasi Maccay, «OoT-
HOCHUTEJIbHAS! MOJIEKYJIApHAs
Maccay, «MaccoBas J0Js dJe-
MEHTa». BrlunciieHre OTHOCHU-
TEJIbHOW MOJIEKYJIIPHON MacChl
BELIECTBA U MAaCCOBOM JIOJIU XU-
MHYECKOr' 0 AJIEMEHTA B COE/IU-
HEHUAX

Brrunciaenne oTHOCH-
TeIbHOMN
MOJIEKYISIPHON MaccChl
BEIIIECTBA M MaCCOBOM
J0JIN XUMHUYECCKOTI'O
9JIEMEHTA B COC/IMHE-
HUAX

@opMHUPOBAHUE YMEHUSA
paboraTh HHAMBUIYAIHEHO
U B I1apax, COTpyAHUYATh
C YUUTEJIEM 3a1aBaTh
BOITPOCHI.

YMeHue BBICTpanBaTh
aJrOPUTM JIEUCTBUI
OTtcranBaTh CBOIO TOUKY
3peHusl, IPUBOIUTD
apryMEHTHI

¢dbopmupoBaHUe
YMEHUS yIpaB-
JISTH CBOEGH
MMO3HABATEIbHOM
JIeITEIbHOCTBIO




1. ATOMBI XUMHYECKHX 3JIEMEHTOB 94

OcHoBHbIE cBeie- | ATOMBI Kak ¢opma cy- §7,ynp.2,4,6,7; | Onpenenenus NOHATUN «I1po- dopmupoBanue nouatuii | CtaBar yueOHbIe 3a1a4u| (GopMUpOBaHUE
HUS O CTPOCHUHU LIECTBOBaHUA Xumuiec- | § 8, ynp.1-3 TOH», KHEUTPOH», «3JIEKTPOH», | O CTPOEHUHU aToMa, Ha OCHOBE COOTHECEHUs | YyBCTBA TOPAOCTH
aToMoB. M30TOmBI. | KX 31eMeHTOB. OCHOB- «XUMHYECKUH DJIEMEHT», «Mac- | yMEHUs yCTaHaBIMBATh TOT'0, YTO yXe€ U3BECTHO | 32 POCCUICKYIO
HbIE CBEIEHUA O CTpoe- COBOE YHCIIO», «M30TOM». ONK- | IPUYMHHO-CIEICTBEHHBIE | U YCBOCHO O0YYAIOUIH- | XUMHUECKYIO
HUU aTOMOB. Jlokazarenb- CaHMe COCTaBa aTOMOB dJIEMEH- | CBSI3H, paboTaTh ¢ MHUCS, ¥ TOTO, YTO ellé | HayKy, TyMaHM3-
CTBa CJIOXHOCTH CTPOE- toB Ne 1—20 B Tabmuue . U. KHUTOH, yMEHUS HE U3BECTHO Ma OTHOLIEHUE K
HUs aTOMOB. OIBITHI Menneneesa. [lonyuenue xu- WHTErpUpOBaTh 3HAHUS CaMocTosTENBHO BhI- TpyAay, LeneycT-
Pesepdopna. [Tnanerap- MUYECKON MH(pOpMAIUK U3 13 (PU3MKU B XUMUIO. JSISIOT U (hOPMYITH- PEMJIEHHOCTb;
Has MOJIENTb CTPOEHUS Pa3IUYHBIX. PYIOT NTO3HABATENbHYIO | YMEHUS yIpaB-
atoMa. CocTaB aTOMHBIX LENb, GOPMYTUPYIOT JATH CBOCH
siiep: MPOTOHBI, HEUTPO- COOCTBEHHOE MHEHHE U | TIO3HABATEIbHOM
HBI. B3aMocBs3b NOHS- MO3UIUIO, 3aa0T ACATCIIBHOCTBIO
THH «IIPOTOH», «HEUT- BOIIPOCHI
POH», KOTHOCUTENIbHAS dopmupoBaHue
aToMHas Maccay». M3me- yMeHus paboTaTh B
HEHHe YKciia IPOTOHOB rapax, OTBe4aTh Ha
B siZ[pe aToMa- 00pazoBa- BOIPOCHI YUHTEIIS,
HUE€ HOBBIX XMMHYECKHX yYMEHHE UCTIOIb30BATh
aneMeHToB. 3MeHeHMe XUMHYECKHH S3BIK,
Yyuciia HEUTPOHOB B sJIpe
aToMa- oOpa3oBaHuUE
u3oronoB. CoBpeMeHHOE
olpesieneHre MOHATUS
«XHUMHUYECKUAM IJIEMEHTY.
H3otormbl Kak pa3HOBUI-
HOCTH aTOMOB OIHOT'O
XUMHYECKOTO 3JIEMEHTA.
J. Monienu aToMOB XU-
MUYECKHX HJIEMEHTOB.
JI. 3. MopenupoBanue
HpUHIUIA ACHCTBHS CKa-
HUPYIOUIETO MUKPOCKOIA
CtpoeHue 371eKT- Onextponsl. CTpoeHue §9, ymp.1-5 Onpenenenust MOHATHH «3JIEKT- | yMEHUE MOJEINPOBaTh YMEHHUE OTIPENEIATh TOTOBHOCTb K

POHHBIX 000I04EK
aTOMOB JJIEMEHTOB

3JIEKTPOHHBIX YPOBHEN
aTOMOB XMMHUYECKUX 3JIe-
MEHTOB MaJIbIX NIEPHO/I0B
Ne 1-20 B Tabmaume /. W.
Menpeneesa Ilonsitue o
3aBEPIIEHHOM 3JIEKTPOH-
HOM YpOBHE

POHHBIN CIIOW», «IHEPreTUYEC-
KHil ypoBeHb». CocTaBieHue
CXEM pPaCIpEIEIICHUS JIIEKTPO-
HOB T10 3JIEKTPOHHBIM CJIOSIM B
3JIEKTPOHHON 000JI0YKE aTOMOB

CTpOEHHE aTOMOB dJIe-
MeHTOB 1-3 mepronos,
CTpOEHHUE ITPOCTHIX
MOJIEKYT

LeJIN U 3a/1a41
JEeSITEIbHOCTH,
BBIOMpATh CPEICTBA
peanu3anuy Lenu u
MNPUMCHATH UX Ha
IIPAKTHKE;

OCO3HAHHOMY
BEIOOPY
JlaJibHEUILIen
00pa3oBaTEeIbHOM
TPaeKTOPHH;




N3menenne
CBOMCTB XMMHUYEC-
KHX DJIEMEHTOB I10
rpynmnaM u nepuo-
JIaM.

Merannuueckue u Heme-
TAJUIMYECKHUE CBOMCTBA
anemeHToB.Ilepuoanuec-
Kag cucremMa XuMudec-
kux anemenToB J[.11.Me-
HJIENIEeBa U CTPOCHUE
aTOMOB: (PU3UUECKHI
CMBICJI TOPAAKOBOI'O
HOMEpa dIEMEHTA,
HOMepa I'PYINIIbI, HoMepa
repuoa.

. Ilepnonuueckas cuc-
TeMa XUMUYECKUX dJie-
menrtoB .M. Menaenee-
Ba pa3NMYHBIX (HOPM

§ 10 o cnoB:
«KaxkoB xe pe-
3ynbTar...»,

ymp. 1

OmnpenencHus: TOHITHH «31eMe-
HTBI-METaJIIbI», «3JIECMEHThI-HE-
MeTasuib. OObsICHEHHE 3aKOHO-
MEPHOCTU U3MEHEHUS CBOMCTB
XUMHUYECKUX PJIEMEHTOB B IEPHU-
0Jlax ¥ Tpymnmnax (TJaBHBIX MOJI-
rpymnnax) [lepuonudaeckoii cuc-
TEMBI C TOUKHU 3pEHUS TEOPUU
CTpoeHHMs aToma. BrinonHenue
HEIOJIHOTO OJHOJMHEHHOrO0, He-
MIOJIHOTO KOMITJIEKCHOTO CpaB-
HEHMUS, TIOJTHOT'O OJHOJIMHCHHOIO
CpaBHEHMS CBOWMCTB aTOMOB XH-
MHYECKHX AJIEMEHTOB, HaXO/Isl-
[IUXCSI B OJTHOM TIEPHOJIC MITH
[JIABHOW MOATPYIINE MEePUOTU-
YECKON CUCTEMBI.

CocraBnenue xapakre-
PUCTUKHN XUMUUYCCKUX
3JIEMEHTOB I10 UX TOJIO-
*eHuto B [lepuonuueckoit
CHUCTEMEC XUMHNYCCKUX
snemenToB J[.1. Men-
neneena. CocraBieHue
TE3UCOB TEKCTa

®opmMupoBaHue
yMeHHs paboTaTh
WHIUBUAYAJIBHO U B
rapax, COTpy{HA4aTh C
YUUTEIIEM 33/]1aBATh
BOITPOCHI.

YMeHue BBICTpanBaTh
aJrOPUTM JIEUCTBUI
OtcranBath CBOIO
TOUYKY 3pEHHS],
MIPUBOJIUTH apTyMEHTHI

TOTOBHOCTD K
OCO3HaHHOMY
BBIOODPY JabHEH-
1iei oOpa3oBa-
TEINbHOU Tpaek-
TOPHH;
¢dbopmupoBaHue
yMEHHUsI yrpaB-
JIATh CBOEH
[103HABATEIbHOU
JeATelIbHOCTBIO

HMonnas xumuuec-

3menenue uncia 31€eKT-

§10 o xoH1a,

OmnpeneneHus MOHITHI «HOH-

@opMHUPOBAHUE TTOHATUM

OOHapyxuBaTh U

TOTOBHOCTH K

Kas CBS3b POHOB Ha BHEIIIHEM dJie- | ymp.2,3 Hasl CBSI3bY», «MOHB». CocTaB- 00 MOHHOM XUMHUECKOH | (popMynupoBaTh OCO3HAaHHOMY
KTPOHHOM YpOBHE aToMa JIEHWE cXeM 00pa3oBaHMs HOH- | CBS3H y4ebHyt0 pobnemy BEIOOPY
XUMHYECKOTO 3JIEMEHTA - HOl cBs3H. Mcnonb30BaHME 3Ha- | yMEHMS YCTaHABIUBATh | MOJ PYKOBOIACTBOM JaybHeNIIen
00pazoBaHUeE MOOKH- KOBOI'0 MozenupoBanus. Onpe- | NPUYMHHO-CIIEICTBEHHBIE | yYHUTENIS. o0pazoBaTenbHON
TENbHBIX U OTPHUIIATENb- JieTICHUE TUTIa XUMHYECKOH CBSI- | CBSI3H, paboTaTh C BBIJIBUTATh BEPCUU TpPaeKTOpHH;
HBIX HOHOB. MOHBI, 00pa- 31 1o (opmyIie Beuiectsa. [Ipu- | KHUTOM, pelieHus mpoOIeMBbI, ¢dbopmupoBaHHe
30BaHHbIE aTOMaMH Me- BEJICHHE TPUMEPOB BEIIECTB C OCO3HaBaTh KOHEUHBIH | YMEHUS YIpaB-
TaJUIOB M HEMETAJUIOB. HMOHHOH CBSI3bI0. XapaKTepHCTH- pe3ynbTar, JIATH CBOEH
[MprurHbl N3MEHEHUS Ka MexaHH3Ma 00pa3oBaHuUs MOo3HaBaTeIbHON
METAJJINYECKUX U HEMe- HOHHOM CBSI3U. Y CTAHOBJICHUE JIEATEIBHOCTBIO
TaJUIMYECKUX CBOWCTB B MPUYNHHO-CIICICTBEHHBIX CBSI-
Meproiax | rpymmax. 3eii: cocTaB BEIeCTBAa — BUJ XU
O6pa3zoBaHue OMHAPHBIX MHUYECKOH CBSI3U
coenuHenui. Ilonstue
00 MOHHOU CBSI3H.
CxeMmbl 00pazoBaHHS
MOHHOH CBSI3U
KoBanentnas ne- | Bsaumoneiicreue atromos | §11, ynp.1- Omnpenenenue nouaTus «kopa- | GopmupoBaHue NOHATHH | OOHApYKHUBATH U ¢dbopmupoBaHHe
HOJIAPHASt XUMH- | DJIEMEHTOB-HEMETalIoB | 3.5 JIHTHAs HEMOJspHAs CBS3bY. 0 KOBAJIEHTHOMN (hopMyIMpoBaTh OTBETCTBEHHOI'O
yeckas CBS3b Mesxly coboii 0bpa3oBa- Cocrasnenne cxem o0pa3opa- HEINOJIAPHOM ydeOHyo mpobiemy OTHOILEHMS K
HUE IBYXaTOMHBIX MOJIe- HUS KOBAJIEHTHON HETIOMAPHON | XMMHYECKOW CBA3H, OJT PYKOBOJICTBOM YUEHHIO,
KYJI TPOCTBIX BEIECTB. XUMHYECKON cBA3M. Micronb30- | yMEHHs yCTaHaBINBAaTh YUHUTEIS. TOTOBHOCTH U
KoBanenTtnas Henosnsp- BaHHE 3HAKOBOI'O MOJIEIUPOBA- | IPUYMHHO-CIIEJCTBEHHBIE CIIOCOOHOCTH

BBIJIBUTATh BEPCUHU




Hasi XAMUYECKasi CBSI3b.
ONEeKTpOHHBIE U CTPYK-
TypHBIE POpMYJIbI-

Hust. OnpeneneHue TUIa XuMu-
YEeCKOM CBSI3M 10 (POpMYJIC Be-
mecrBa. [IpuBenenue npumepos
BEIIECTB C KOBAJICHTHOM HEIIO-
JIAPHOM CBS3bI0. XapaKTepHC-
THKa MEXaHHW3Ma 00pa3oBaHUs
KOBaJICHTHOM CBS3H. Y CTaHOB-
JIeHUu e TPUYUHHO-CIICACTBCH-
HBIX CBS3CH: COCTaB BEIECTBA -
BUJ XUMHYECKOHN CBSI3U-

CBSI3H,
paboTaTh ¢ KHUTOH,

peleHus IpoOIIeMBl,
OCO3HABaTb KOHEYHBII
pe3ynbTar,

00y4aroImxCcs K
CaMOpa3BUTHIO U
camoo0pa3oBa-
HUIO HA OCHOBE
MOTHUBAIUU K
O00yUYCHHIO U
MO3HAHUIO,

10 | DnexTpooTpunia- | B3aumoneicreue aromos | §12, ynp.1,2, | Onpenenenns nouaTuii «koga- | @opmMupoBaHue NMOHATHH | OOHAPYKUBATH U - 4YyBCTBO IOp-
TeabHOCTh. KOBa- | HEMETAIIIOB MEXY 5,6 JIEHTHad MOJIsIpHas CBA3bY, 0 KOBaJIEHTHOM (hopMyIMpoBaTh JIOCTH 3a
JNIeHTHASI TOJISApP- co0oii- oOpazoBanue «3IEKTPOOTPULIATEIEHOCThY, MOJIIPHOM XMMHUYECKOM y4eOHYI0 TIpo0IeMy poccuiickyto
ey — OMHAPHBIX COCTUHEHUI «BaJleHTHOCTH». CocTaBieHne CBSI3H, OJT PYKOBOJICTBOM XUMHYECKYIO
CBS3B HEMETaJUIOB. DJIEKTPOOT cxeM o0pa30BaHUs - MOMSIPHOW | YMEHHUE COCTaBIISATh YUUTEINS. HayKy, TyMaHHU3M,

punatensHocTh. KoBae- XUMUYecKor cBsizu. Mcnonb3o- | hopMynbl OHHApHBIX BBIJIBUTATh BEPCHU OTHOLIEHUE K
HTHAaS MOJIIPHAs CBS3b. BaHHE 3HAKOBOI'O MOJIEIMPOBA- | COETMHEHMI 10 pelIeHus mpoOIeMBbI, Tpyay,

[Tondarue o BaneHTHOCTH Hus. OnpeneneHue TUIa XMMU- | BaJIGHTHOCTH, HAXOUTh OCO3HABaTh KOHEUHBIN | (POPMHpOBaHUE
KaK CBOMCTBE aTOMOB YEeCKOU CBsI3H 10 (opmylie BaJICHTHOCTH 10 pe3ynbTart, LeJIeyCTpeMIIeH-
00pa3oBHIBaTh KOBAJICHT- BemectBa. [IpuBenenue npume- | Gopmyne GuHapHOTO HOCTH; TOTOBHO-
HBIC XUMHWYCECKUEC CBA3U. POB BCUICSCTB C KOBaJICHTHOM COCOAUHCHMUS. CTHU K OCO3HAHHO-
Cocrasnenue hopmyi TIOJIIPHOM CBSI3BI0. XapaKTepu- My BBIOOpY
OWHAPHBIX COCAMHEHUH CTHKa MeXxaHH3Ma 00pa30BaHUs JanbHEeUIIen

1o BaJieHTHOCTU. Haxox- KOBAJIEHTHOM CBS3U. Y CTaHOB- 00pa3oBaTEeIbHOM
JCHHUEC BAJICHTHOCTH I10 JICHUEC NPUYINHHO-CIICACTBCHHBIX TPACKTOPHH,
(dhopmyne OMHAPHOTO CBsI3€H: COCTaB BEIIECTBA - BH]I YMEHUS yIpaB-
COEIIMHEHUSI. xuMuyecko cpsizu. Cocrasiie- JIATh CBOEHN

JI. 4. UsroTtoBnenue Mo- HUe (GOPMYIIBI OMHAPHBIX MO3HABaTEbHON
Jernei MojeKys OMHap- COEJIMHEHUH MO BaJICHTHOCTH U NeSITeTbHOCTBIO
HBIX COGZ[I/IHGHI/Iﬁ HaX0XJCHUE BaJICHTHOCTHU

11 | MeTtaninueckas Bsaunmoneiictue atoMoB | §13, ynp.1-4 | 21emMenToB 110 popmyie ®opmuposanue nousatui | Cosjasarh ¢dbopmupoBaHue
XAMUAYECKAs METaJJIOB MEXKIY COOOM- OMHAPHOTO COSTNHEHHS. 0 METaJUIMYECKON CXEMATHUYECKU e YMEHUS yIpaB-
CBSI3b o0pa3oBaHue MeTalIn- Hcnonw3oBanue pusmueckoro XUMHYECKON CBA3H, MOJICIH C BBIJICTICHHEM | JIATh CBOEH

YecKuX Kpuctaymios. [lo- MOJIETHPOBAHUS CYILIECTBEHHBIX M03HaBaTeIbHON
HATHE O METAJUTNYECKON XapaKTEePUCTUK JeSITeTbHOCTBIO
CBSI3U. o0BbeKTa.
JI. 5. N3roToBnenue
MOJIENH, WILTIOCTPUPYIO-
LIel CBOWCTBA METAJLIU-
YECKOW CBS3U
12 | O6061mmeHue u [poBosT cpaBHeHue U | BHocsAT KoppekTuBbl B | BocnuTanue ka-




JNICUCTBUSI HAa OCHOBE

cuUcTeEMaTu3alus KJIaccu(pUKAIHIO 1O YEeCTB JIUYHOCTH
[0 Teme «ATOMBI 3aJIaHHBIM KPUTEPUSIM, ydera CACMaHHBIX 00eCTIeUNBAOIIUX
XHUMHUYECKHX 3JIe- BIIJICIOT TIpHEMaMHU OO OoK COLIMAJIBHYIO MO-
MEHTOBY BBITIOJTHCHUS 33 JITaHU OWJILHOCTB, CITO-
13 | KonTponbHas COOHOCTE MpHHH-
MaTh CaMOCTOSI-
paborta 1 mo Teme TelbHbIE pellie-
«ATOMBI XUMHYE- st OCO3HATE
CKUX 3JIEMEHTOB» HEOOXOXIMOCTb
YUUTBCS
2. ITpocteie BemecTBa 64
14 | IIpocteie Bemec- | [lonokenue meramios B | §14, ynp.1, OmpeneneHust MOHITHH «MeTan- | XapaKTepu30BaTh Co3naBath (dhopmupoBanue
TBa-METAILIBI [Tepuomuueckoit cucte- 3.4 JIBI», «TUJTACTUYHOCTDBY, «TEIJIO- | METAJJIbl U MX CBOMCTBA, | cxeMaTH4ecKue MOJelu | OTBETCTBEHHOTO
M€ XUMUYECKHUX JIEMEH- MPOBOJIHOCTBY, «3JIEKTPOIPO- nonoxenne ux B [ICXD C BbIIEJICHHEM OTHOILICHUS K
ToB .M.Mennencena. Ba- BOAHOCTEL». OmnHcaHue mouo- AW Menneneera CYILIECTBEHHBIX YUEHUIO,
YKHEHIITNE MTPOCTHIC Be- JKEHUS DJIEMEHTOB-METAJIIOB B XapaKTePUCTUK TOTOBHOCTH U
IIECTBA -METAJIIBL; Kelle- [Tepuomuueckoii cucteme Xu- 00BeKTA. CIOCOOHOCTH
30, ATIOMUHUM, KaJILIIUH, Mu4eckux snemenToB [l. U. YYUTHIBATH Pa3HbIE 00y4aroImxcs K
Mar"uii, HaTpUil, KaJuu. Menneneesa. Knaccudukarius MHEHHUS ¥ MHTEPECHI U CaMOpAa3BUTHIO U
Oo6mme pusnueckue MPOCTHIX BEIIECTB HA METAJLIBI 0060CHOBBIBATH camoo0pa3oBa-
CBOICTBa METAJIJIOB. W HEMETAJUIbI. XapaKTepHUCTHKa COOCTBEHHYIO TI03UIMI0; | HUIO HA OCHOBE
J. OGpasibl MeTalIoB. 00IIMX (hU3NYECKUX CBOWUCTB MOTHBAIIUHU K
JI. 6. O3HaKoMIyIeHHE C METaJIJIOB. Y CTaHOBJIEHUE MPU- 00y4eHUIO 1
KOJUIEKITUEH METaIlJIOB YUHHO-CJIEICTBEHHBIX CBSI3EH MTO3HAHMIO,
MEXIYy CTPOCHHUEM aToMa U XU-
MHYECKOM CBS3bI0 B IIPOCTHIX
BemecTBax— MeTtamiax. Camo-
CTOATENILHOE U3yUCHUE
CBOWCTB METAJUIOB TIPU COOJTIO-
JICHUH TTPaBUII TEXHUKU 0€3-
OIacHoCTH, 0(hOpMIICHHE OTUE-
Ta, BKJIIOYAIOIIET0 OMHUCAHNE
HaAOJIO/ICHHS, €T0 PE3YJIbTATOB,
BBIBOJIOB. [Tonmyuenue xumude-
CKO MH(OpMAIUU U3 pa3iIid-
HBIX UICTOYHUKOB
15 | IIpocteie Bemec- | [lonokenune nemeramnos | §15, ynp.3, 4 | Onpenenenns nousatuii «neme- | Xapakrepuzosath Heme- | CoznaBath (dhopmupoBanue
TBa- HeMmeTauisl. | B llepuomuueckoit cuc- TaJUIbD», «aUIOTponusy, Onpe- | TaJIbl U UX CBOMCTBA, CXeMaTH4ecKHue MO | YMCHHS yIpaB-
AnnoTporms Teme. Baxneiimmue npoc- JIETICHUS TIOHATHH «HEMETAJl- nonoxenue ux B [ICXD | ¢ Boimenennem JISTh CBOEN
TEIE BEIIECTBA —HEMETA- JIBI», «aJUI0Tponusy», «ainorpo- | A1 Menneneena CYILIECTBEHHBIX O3HaBaTENb-
JIbl, 00pPa30BaHHKIC ATO- ITHBIC BUJIOW3MEH CHUS, HJTU MO- XapaKTePUCTUK HOM JesaTenb-




MaMH KHCIIOpoJa, BOJIO- mudukanumy. Onucanue moso- o0beKTa. HOCTBIO
poxa, azora, cepsl, doc- KEHUS DJIEMEHTOB-HEMETAIIIIOB YYHUTBIBATh Pa3HbIC
¢opa, yriepona. More- B [lepuonnueckoit cucreme MHEHUS U HHTEPECHI U
KYJIBI IIPOCTHIX -BEIIECTB XUMH4YecKux anemenToB 1. W. 000CHOBBIBATH
-HEMETAJIJIOB: BOJOPOAA, Menneneesa. OnpezneneHue COOCTBEHHYIO TIO3HUIIUIO;
KHCIIOpO/a, a30Ta, Tajio- MPUHAATIEKHOCTH HEOpraHuye-
renoB. OTHOCUTENLHAS CKHUX BCIICCTB K OAHOMY U3
MOJIEKYJISIpHAs Macca. W3YUYEHHBIX KJIaCCOB: METAIIJIbI
CriocoOHOCTb aTOMOB 1 HeMeTasuibl. JloKka3aTenbCTBO
XUMHNYECKUX DJIEMCHTOB OTHOCHUTCIBHOCTH ACIICHUA
K 00pa30BaHHIO HECKOIIb- MPOCTHIX BELIECTB Ha METaJIIbI
KHX MPOCTHIX BEIIECTB— W HeMeTaJluTbl. Y CTaHOBJIEHHE
aJuIoTponus. AJIJIOTPOII- NIPUYUHHO-CJICICTBEHHBIX CBS-
HbIe MOIU(PUKALIIH KHC- 3ell MeXly CTpOCHHEM aToMa
sopoja, gocdopa, onora Y XUMUYECKOH CBSI3BIO B ITPOC-
Merannnyueckie u Heme- THIX BeUIeCTBaX— HeMeTaJlIax.
TaJUIMYECKUE CBOMCTBA OOBsicHEHHE MHOTO00pa3us
MPOCTHIX BemecTB. OT- MPOCTHIX BEIIECTB TaKUM (pak-
HOCHUTEIBHOCTh 3TOTO TOPOM, KaK aJuIOTPOIHSL.
TIOHSITHSL. CaMocTosTeIbHOE U3YUCHHE
. Ilony4yeHnue o30Ha. CBOMCTB HEMETAJIJIOB IIPHU CO-
OO0pas3iibl Oeoro u cepo- OJIFOJICHUH TIPABHIT TEXHUKU
'O 0JIOBa, OEJIoro u Kpac- 6ezomacHocTH, opopmiieHHe
Horo (ocdopa. oT4€ra, BKIIFOYAIOIIErO OIh-
JI. 7. O3HakomieHueE ¢ caHue HAOJIIOJICHUS, €ro pe-
KOJUIEKIIMEN HEMETAIIJIOB 3yJIbTaTOB, BEIBOAOB. BhInoHe-
HHNC CpaBHCHUS 110 aHAJIOT N
16 | KonuuectBo [Tocrosnnas Asoragpo. | §16, ynp.1-4 | Onpenenenus nousTui «koiu- | Pemenune 3amay ¢ ucro- YUYHUTBIBATh Pa3HbIE BOCIMTaHHE
BellecTBa KonuuectBo BemecTsa YECTBO BEIIECTBAY», «MOJIbY, JIb30BaHUEM MOHSATHH MHEHHUS U HHTEPECHI U Ka4yecTB JIUIHO-

Mons. Monsipaas macca.
Kpatnsbie enuHuUIB 13-
MEpEHHS KOIMYECTBa Be-
[IECTBA ~-MIJLTUMOITb U
KHJIOMOJIb, MUJUTUMOJISIP-
Hasl U KIJIOMOJISIpHAst
Maccsl BeniectBa. Pacué-
THI C UCIIOIB30BAHUEM
MOHATUH «KOJIMYECTBO
BEIIECTBAY», «MOJIApHAs
Maccay, «IOCTOSIHHAS
ABorajipoy.

«TIOCTOSTHHAs ABOTaIpoy, «MO-
JIsIpHas Maccay. Pemenue 3anau
C UCIOJIb30BaHUEM ITOHSATUI
«KOJIMYECTBO BEUIECTBA», «MO-
JIIpHAsi Maccay, «IOCTOSHHA
ABorazipo»

«KOJTMYECTBO BEIIECTBAY,
«MOJISIPHAST Maccay,
«TOCTOSTHHASE ABOTaIpO»

000CHOBBIBATh
COOCTBEHHYIO TIO3HUIIUIO;

CTH 00ecreynBa-
IOIIHX COLHATIb-
HYIO0 MOOUJIb-
HOCTb, CIIOCO0-
HOCTH MPHHHU-
MaTh CAMOCTOSI-
TeNbHBIE
pelieHus.




. Hekotopsie MmeTasuibl
W HeMeTaJlTbl C KOJIHYec-
TBOM BelllecTBa 1 MoJb

17 | Mossiptblit 00b- | Momsipubiii 00béM raso- | §17, ymp.1, 2 | Onpenenenus NOHATUI «MOJIsS- | OBJIaJ€HME OCHOBAMU Co3naBath ¢dbopmupoBaHHe
&M ra3zoobpasHeIx | 00pasHbix BemiecTs. Kpa- pHBIH 00BEM razoB», «HOpMa- | XMMUYECKOH IPAaMOTHOC- | CXEMAaTHYECKHE MOJENU | OTBETCTBEHHOIO
BEIIECTB THBIC EJMHULIBI U3MEpe- JbHBIE YCIOBUSY. PeleHue 3a- | TH: CIOCOOHOCTBIO aHa- C BBIICIIEHUEM OTHOUICHUS K

HUSI- MIJUTAMOJISIPHBIH, Jla4 C UCTIONIb30BAHHUEM TTOHS- JM3UPOBATH U OOBEKTHB- | CYIECTBEHHBIX YUYEHHUIO,
KAJIOMOJISIPHBIH  00BEMBI THUH «KOJHUCTBO BEIIECTBAY, HO OLIGHUBATb )KU3HEH- XapaKTEPUCTHK TOTOBHOCTH H
ra3000pa3HBIX BEIIECTB. «MOJISIpHAs Maccay, HBbI€ CUTYall1H, CBSI3aH- o0beKTa. CIIOCOOHOCTH
Pacuérsl ¢ ucnons3osa- «MOJISIPHBIN 00BEM ra3oBy, HBIE C XUMHUEH, HABbIKa- 00yJarommxcst K
HUEM TOHATHH «KOJINYe- «MOCTOsSIHHAST ABOTa/IPO». MU Oe3omacHoro odparie- CaMOpa3BUTHIO H
CTBO BEIECTBAY, «MOJIsI- CocraBieHre KOHCIIEKTa TEKCTa | HUS C BEIECTBAMH, UC- caMmoo0pa3oBa-
pHasi Maccay, MOJISPHBIHI MOJIb3yEMBIMHU B TTOBCE/I- HUIO Ha OCHOBE
00BEM ra3oBy», «IIOCTOS- HEBHOMH XU3HH; MOTHUBAIUHU K
HHast ABOTaipoy. O00yUYCHHIO U

. Monsipablii 00bEM MO3HAHUIO,
ra3000pa3HbIX BEIIECTB

18 | Pemenue 3amau Pacu€rei ¢ ucnone3oBa- | §17, ynp.4,5 | Pemenue 3amay ¢ ucnosnb3oBa- | Perienune 3ama4 ¢ OOHapyxuBaTh U (opmupoBanue

HUEM TOHATHH «KOJINYe- HUEM MOHATHHA «KOINYECTBO WCTIOJIb30BaHHEM bopmynupoBath yMEHHUsI yrpaB-
CTBO BEIECTBAY, «MOJIsI- BEILIECTBA», «KMOJIIPHAS Maccay, | MOHATHH «KOIUYECTBO y4eOHyto pobiemMy 1oj | JIATh CBOEH
pHas Maccay, «MOJIsIp- «MOJISIPHBIN 00BEM ra3oB», BEILIECTBAY, «MOJISIPHAS PYKOBOJCTBOM Y4HTEIs. | MIO3HABATEIb-
HBIA 00BEM Ta30By»,«UUC- «oCTOsIHHAST ABOTaIPOY Maccay, «MOJISIPHBIH BBIJIBUTaTh BEPCHH HOU AesiTeNb-
70 ABOraapo» 00BEM ra3oBy, pelieHus IpooIeMsl, HOCTBIO
OCO3HABaTb KOHEYHBII
pe3ynbTar,

19 | O0o0menne n Brmmonnenue 3aganmit [Tomyuenne XxuMu4ecKoi H- Knaccupunuposath OpraHU30BbIBATH y4eO- | BOCIIUTaHHE
cucremarm3anus | 110 Teme «IIpocTeie (dhopMannm U3 pa3IMIHbIX KUC- W3y4YeHHbIE 00BEKTHI U HOE€ COTPYTHHUYECTBO U | YyBCTBa
SHAHMIA IO TeMe | BEIECTBa» TOYHHKOB. [IpencraBnenue SIBIICHUS1, OITCHIBTH U COBMECTHYIO JIeATENb- TOpJOCTH 32
«ITpocThie nHpopmarun no Teme «IIpoc- pa3nuyath MPOCTHIE HOCTbH C YUHTEIIEM H POCCHICKYTO
—— ThIE BEIIECTBa» B BUJE TAOIUI, | BEIIECTBa CBEPCTHUKAMU; XHUMHAYECKYIO

CXE€M, OITOPHOT'0 KOHCIIEKTA, HayKYy,
B TOM YHCIIE C IPUMEHEHHEM
cpenctB UKT

3.« CoennHeHMs] XMMUYECKHX 3JIeMEHTOB» 154

20 | Crenenp okucne- | CreneHb OKACIEHUS. §18, ymp.1, 2 | Onpenenenus noHATUii «cTe- [Ipumenenue MOHATHI Co3naBath ¢dbopmupoBaHue
Hust. OcHOBBI HO- | CpaBHEHUE CTEIEHH OKH MIEeHb OKHUCIICHUS, «BAJICHT- «CTeTleHb OKUCIICHHSI», CXeMaTU4YecKhue MOJIeNIn | YMCHUS yIpaB-
MEHKJIATYpbI 61~ | C/ICHHS H BATICHTHOCTH. HOCTBb». CpaBHEHHE BAJIGHTHO- | «BaJICHTHOCTDHY. C BBIICIIEHUEM JISITh CBOCH
HAPHBIX COE/IHHE- Omnpenenenne CTeneHn CTH U CTETIEHU OKUCIICHHS CpaBHeHME BAJIGHTHOCTH | CyHIECTBEHHBIX To3HABATENb-
L OKHCJIEHUS 2JIEMEHTOB B W CTETNEHU OKUCIICHHS XapaKTePUCTHK HOU AesiTeNb-

OWHAPHBIX COEAMHEHHSIX. o0beKTa. HOCTBIO
Cocrasnenue Gpopmyn




OMHAPHBIX COCTUHEHMU,
o01muii crocob ux Ha3Ba
HUil. buHapHbIe coenn-
HEHHsI METAJJIOB U HEMe-
TaJJIOB: OKCHJIBI, XJIOPH-
1pl, cynbuasl u np. Co-
craBlieHHe ux Gopmyn

21 | Okcupsl. Jlety- bunapHsle coequHeHUs §19, ynp.1-6 | Onpenenenne MOHATHS «OK- Knaccupunuposath OOHapyKuBaTh 1 ¢dbopmupoBaHUe
4ye BOJOPOJHbIE | HEMETasloB: OKCHIIBL, cunpl». OnpeneneHue NpuHaa- | U3y4eHHbIE OOBEKTHI U (hopMyIMpoOBaTh OTBETCTBEHHOI'O
COeMHEHNS JIeTy4He BOJIOPO/IHbIE JISKHOCTH HEOPTaHWYECKUX Be- | SIBJIEHUS, y4eOHyt0 mpobieMy 1oj| | OTHOIICHHUS K

22 | Okenmpl. Jlety- COS/IMHEHMA, UX COCTAB  ["§719 yyny 1.6 | WECTB K KIIACCY OKCHJIOB 110 Krnaccnuuuposats PYKOBOZICTBOM YUMTENs. | YUCHHIO,
4Me BOOPO/IHbIE Ha3BaHMSL. HpeaCTaBHTe- dopmyne. Onpenenenue BajaeH- M3y4eHHbIe 00bEKTI 1 BBIJIBUTATh BEPCUU TOTOBHOCTH U
COETHHEHIS J1 OKCHJIOB: BOJIA, YIJIe- THOCTHU U CTENIEHH OKUCIICHUS SABJICHMS, peleHus IpoOIIeMBl, § CIIOCOOHOCTH

KHCTIBIN Ta3, HeranéHas 3JIeMEHTOB B okcuaax. Omnuca- 0CO3HaBaTh KOHEYHBIH o0yuarommxcs K
n3Bects. [IpencraBure- HUE CBOMCTB OT/AEIbHBIX Mpesi- pe3ynbTar, CaMOpPa3BUTHIO U
JIK JIETYy4YUX BOOOPOAHBIX CTaBUTEJIEN OKCHJIOB. Cocras- YYUTHIBATH Pa3HbIE caM006pa3OBa-
COCTMHCHUI: XJIOpOBO- JICHUC q)OpMyH U Ha3BaHUU OK- MHEHUS U UHTEPECHI U HHUIO HA OCHOBEC
J0pOJ ¥ aMMUaK. cunos. [IpoBenenne nabmoe- 060CHOBBIBATD MOTHBAIIUHU K
J1. OGpa3iibl OKCHIOB. HU (B TOM YHCJIE MTOCPEIOBAH- COOCTBEHHYIO TIO3HIMI0 | OOYYEHHIO U
JI. 8. O3HakomMIIeHHE C HBIX) CBOWCTB BELIECTB H MPO- MO3HaHMIO,
KOJIJIEKIIEel OKCHIOB. HCXOAAIINX C HUMH SBJIEHHH, C
9. O3HaKOMIIEHHUE CO COOJIFOJICHUEM TPABUIT TEXHUKH
CBOWCTBaMHU aMMHaKa OezonacHocTH; 0(hopMIICHUE

OTY€Ta C OIIUCHUEM DKCIIEPU-

MEHTa, €ro pe3yJIbTaToB U

BBIBOJIOB

23 | OcHoBaHus Ocnoanus, ux cocta u | §20, ynp.1-6 | Onpenenenuns nonstuit «ocHo- | Knaccuduuuposars YMeHUe COTpYIHUYATh | BOCIIUTAHHE

Ha3BaHHMs. PacTB-MOCTb BaHUS, «IIENOYN», KKAUeCTBE- | W3yYEHHbIC OOBEKTHI U C YUMTENEM B ITOMCKE U | KAYECTB JINYHO-
ocHoBaHuil B Boze. Ilpe- HHas peaklus», KMHAUKATOp». | SABJIEHMUS, cbope nnpopmanumy, cTu obecneunBa-

24 | OcHOBaHUSA JCTaBUTENH LIETI0YEH: §20, yrp.1-6 | Knaccudukanust ocnosanuii no | Knaccupuimponats CIIyLIATh €TO. FOIIMX COIAAIIb-

TUJIPOKCHUIBI HATPUS, Ka-
s v xanpiys. [lonstue
00 MHIMKATOpaX U Kade-
CTBEHHBIX PEAKIIUSIX.

M. OGpa3ibl OCHOBAaHUH.
KucnorHo-1ieno4ynkie
WHJIUKATOPHI U U3MEHE-
HHE UX OKPACKH B IIIENO-
YHOMH cpere.

JI. 10. KauecTtBeHHas pe-
aKIM1s Ha YIJIEKUCIIBINA

pactBopuMOCTH B Bojie. Ompe-
JieTieHre IPUHA]ISKHOCTH He-
OpraHMYEeCcKHX BELIECTB K Kiac-
Cy OCHOBaHWUI 110 (opmyIie.
Onpenenennie CTeNeHN OKUCIIE-
HHUA 3JIEMCHTOB B OCHOBAaHHAX.
Onu-canue CBOWCTB OTACTBHBIX
MpEACTaBUTENE OCHOBAHU.
Cocrasnenue GopMyll U Ha3Ba-
HUI1 ocHOBaHUWH. Mcnionb3oBa-
HHC Ta6HI/IHLI PaCTBOPUMOCTHU

M3Y4YCHHBIC 00BEKTHI U
SIBJICHUS,

OBJIAJICHUE YMECHUEM
AHAJTU3UPOBATH W TUIAHH-
pOBaTh FKOJIOTUUECCKU
0e3011acHOE TTOBE/ICHKE B
LEJISAX COXPaHCHHUSI 310~
POBBSL U OKpYXaroLei
Cpelbl;

Co3gaBath
cXeMaTHYeCKHE MOJEN
C BBIZICJICHHUEM
CyLIECTBEHHBIX
XapaKTePUCTHK
00BeKTa.

HYIO0 MOOHJIb-
HOCTb, CIIOCO0-
HOCTb TIPHHH-
MaTh CaMOCTOsI-
TEbHBIC
peLICHHS.




ras

JUTSI OTIpeieTIEHUs] pacCTBOPUMO-
CTH OCHOBaHUi. Y CTaHOBJICHHUE
TEHETUYECKOU CBS3U MEXKIY
OKCHJIOM 1 OCHOBAaHHEM H
Ha000poT

KucaoTsl, uX cocTaB u
HaszBanus. Knaccuduka-
uus kuciot. [Ipencrasu-

TENW KUCJOT: CEpHas, Co-
JsHas, azorHas. IlonsaTue

0 IIKaJe KUCIOTHOCTH
(mkane pH). M3menenne
OKPacKH WHAUKATOPOB.
O6pas3up! kucior. Kuc-
JIOTHO-ILENTOYHbIE HHIH-
KaTopbl K N3BMEHEHUE UX
OKPACKHU B HEUTPAIBHON
U KUCJIOTHOW Cpefax.
YHuBepcanbHbIA HHIU-
KaTop U U3MEHEHHE ero
OKPACKH B Pa3IMIHBIX
cpenax. lkama pH.

. 11. Onpenenenue pH
PacTBOPOB KHUCIIOTHI,
IET0YN U BOJBI.

12. Onpenenenve pH

JIMMOHHOI'O U S10JI04YHOTr'O

COKOB Ha CpE€3€ IJI10J0B

§ 21, ynp.1-4

§ 21, ynp.1-4

OmnpeneneHus TOHITHI «KHC-
JIOTBI», KKUCIOPOACOACPIKAIIUE
KHCJIOTBI», «OECKHCIOPOHBIC
KHCJIOTBI», «KUCIIOTHASI CPENIay,
«IeNIoYHas cpeiay, «HeHTpab-
Has cpenay, «mkana pH».Kmac-
cU(UKaIUs KUCJIOT 110 OCHOB-
HOCTH U COACPKAHHUIO KHCIIO-
pona. OnpeneneHue MpuHaI-
JISKHOCTA HEOPraHUYECKHUX Be-
IIECTB K KJIACCY KUCIIOT 110
¢dbopmye. Onpenenenue
CTCIICHU OKUCJICHUA 3JICMEHTOB
B Kuciortax. Onucanue CBOMCTB
OTZIETIbHBIX MTPEACTABUTENIEH
kucnot. CocraBieHue Gopmya
Y Ha3BaHUI KKUCIIOT. Mcnonb30-
BaHUE TaOJIMIIBI PACTBOPUMOCTH
JUTSL OTIPE/ICIICHUS PACTBOPHMO-
CTH KUCJOT. Y CTAHOBJICHHE
TEHETUYECKOU CBS3U MEXKIY
OKCHJIOM U THJPOKCHUJIOM U
Haoboport. [IpoBenenne Hadmo-
JleHu# (B TOM YHCIIE OTOCPENO-
BaHHBIX) CBOIMCTB BEIIECTB U
MMpOUCXOAAIINX C HUMU SBJIC-
HUU C COOIFOICHUEM TIPaBUI
TEeXHUKH Oe301macHocTH; odop-
MJICHHUE OTYETA C OMMCAHUEM
9KCIIEPUMEHTA, €r0 Pe3yJibTa-
TOB U BbIBOAOB. MccnenoBanue
CpeIbl pacTBOpa C MOMOIIIBIO
WHMKaTOPOB. DKCIIEPUMEHTAIb
HOE pa3jInu€HUE KUCJIOThI U 1IE-
JIOYM C TTOMOIIIBI0 MHIUKATOPOB

Knaccupunuposath
M3Y4YCHHBIC 00BEKTHI U
SIBJICHUS,

yriIyOJIeHUE MPeICTaB-
JIEHU! 0 MaTepHalbHOM
€IMHCTBE MHPAa;

Co3znaBaTh
CXEMaTHYEeCKHE MOJICIN
C BBIICTIEHHEM
CYIIIECTBEHHBIX
XapaKTePUCTHK
o0beKTa.

YUHTHIBATH Pa3HbIC
MHEHHUS U HHTEPECHI U
00OCHOBBIBATH
COOCTBEHHYIO TIO3HUIIUIO;
YMeHue COTpyIHHYAaTh
C YUHUTEIEM B TTOMCKE 1
cbope nnpopmanumy,
CITyLIaTh €ro.

YCBOGHHE Mpa-
BWJI UHIUBUTY-
aJIbHOTO U
KOJIJIEKTUBHOTO
0e30macHoro
IIOBEJCHHUS B
Ype3BbIYANHBIX
CUTYaIMsIX,
YTPOXKAIOIINX
JKM3HH U
3JI0pPOBBIO
JIIOJICH;

25 | Kuciotsl
26 | Kuciotsl
27 | Conu Kak nmpous-

Conu Kax Mpou3BOAHbBIE

§22, yup.1-3

OrnpeneneHue MOHATUS «COIN.

Knaccupunuposath

Co3maBaTh cxeMaTuue-

¢dbopmupoBaHUe




BOJHEIE KHUCJIOT KHUCJIOT U OCHOBaHui. Nx Onpenenenue o Gopmye M3Y4YCHHBIC 00BEKTHI U CKHE MOJIEIIN C BBIJEIE- | OTBETCTBEHHOI'O
U OCHOBAaHUU cocTaB M Ha3BaHus. Pac- MIPUHAIJIEKHOCTH HEOPTaHUYeC- | ABICHUS, HHEM CYILIECTBEHHBIX OTHOLLIEHUS K
28 | Comnu Kak mpous- | TBOPHMOCTB coseli B BO- §22, ynp.1-3 | KHX BEIIECTB K Kaccy COJIEH. Kiaccuuuuposats XapaKTePUCTUK O0bEK- | YUEHHIO,
BOJIHBIE KHCIIOT Ae. [pencraButenu co- OnpezeneHne CTENEHH OKUCIE- | y3yyenHble 0ObEKTHL I Ta, YIUTHIBATh Pa3HbIE | TOTOBHOCTH M
1 OCHOBAHMI JIeH: XJIOpH]T HATPHS, Ka- HUS DJIEMEHTOB B cosax. Onu- SBJICHUS, IPUMEHST MHEHHUS ¥ HHTEPECHI U CIIOCOOHOCTH
poOoHat u hochat Kanb- CaHHe CBOICTB OTAEIBHBIX TaGIHLbl pacTBOpEMocTH | OOOCHOBBIBATH COOCT- 00yJarommxcst K
usl. npezcraBureneii coneid. Cocta- | g onpenenenns BEHHYIO MMO3UIIHIO; CaMOpa3BUTHIO H
J1. O6pas31ibl coneit. BJIeHUE (OPMYIl M Ha3BaHUI PacCTBOPUMOCTH COMEH. caMoo0pa3oBa-
JI. 13. O3HakoMIIeHHE C coneii. [IpoBenenue HabIOC- HUIO Ha OCHOBE
KOJUIEKIIUEHN COJIer HUM (B TOM YHCIIE OIOCPE0- MOTHBAlIMU K
BaHHBIX) CBOICTB BEILIECTB U 00y4eHUIO 1
MMPpOUCXOJAIINX C HUMU HBHHHﬁ, IIO3HAHUIO,
C cOOJIIO/ICHHEM TIPaBHII TeX-
HUKH 0€3011acHOCTH; 0(hopMIIe-
HHE OTUETA C ONUCAHUEM DKCIIE-
pHUMEHTa, €ro pe3yJbTaToB U
BBIBOJIOB
29 | AmopdHbIe 1 AmopdHBIe U KpUCTall- §23, ynp.1-3, | Onpenenenns NOHATHH «amo- [IpoBeneHue HaNIOJEHUN | YMEHUE ONPENENATh pasButHe
KPHCTaJIMUeCKue | JMYCCKHE BEIEeCTBa. 7 pdHBIE BelecTBay, «KpUcTa- (B TOM umcIe ONOCpeno- | IeH U 3aa4u COOCTBEHHOTO
BEIIECTBA MexMoneKyIspHbIe JIMYECKHE BEIIECTBA», «KPHUC- BaHHBIX) CBOICTB BellleC- | JeATEIbHOCTH, LETOCTHOTO
B3auMoAencTBH. THIIbI TAJUIMYECKAS pEHIETKA», KMOH- | TBA U IMPOUCXOASIIUX C BEIOMpATH CpecTBa MHPOBO33pEHHUS,
KPHUCTAITMUECKUX peré- Hasl KpUCTaJUTNYecKast petIér- HUMH SIBJICHUH, C COOJIIO- | peanu3anuy Lelu 1 MOTPEOHOCTH U
TOK. 3aBUCHUMOCThH Ka», «aTOMHas KpUuCTaJlJIn4ucC- ACHUEM ITPpaBUJI TCXHUKHU MPUMCHATL UX Ha TOTOBHOCTH K
CBOWCTB BEIIECTB OT TH- Kasl perméTKay, «MOJICKYJIsipHast | 0e30macHOCTH; 0opM- MPaKTHUKE; camoo0pa3oBa-
MOB KPHUCTAUTMYECKUX KpHCTaJJINUecKas PetéTKay, JIeHHE OTUYETA C ONIUCAHU- | YUUTHIBATH Pa3HbBIE HUIO, B TOM
PEmETOoK. «MeTaJIn4ecKasi KpucTau- €M DKCIIEPHMMEHTA, €r0 P& | MHEHHUS M MHTEPECHI U YHUCJIC U B
M. Monenu kpucramuiu- yeckas peleTka». Y CTaHOBJIe- | 3yJIbTAaTOB U BBIBOJIOB. 000CHOBBIBATh paMKax camo-
YECKHUX peIHéTOK XJiopu- HHUEC MMPUIHNHHO-CIICICTBCHHBIX CocraBJiieHH€E HA OCHOBE CO6CTB6HHyIO TIO3UITHUIO, CTOSITEJIbHOM
Jla HATpHSl, alMasa, OKCH- CBsI3eH M@Ky CTPOGHHEM aTo- | TEKCTa TaONHIbI, B TOM JeATelIbHOCTH
na yraepona (IV). Ma, XUMHYECKOU CBA3BIO U TH- YHUCJIE C IPUMEHEHUEM BHE ILIKOJIBI;
JI. 14. O3nakomiieHue ¢ MOM KpucTayndeckon pemér- | cpencts MKT
KOJUICKIIUEH BEIIECTB C KA XHMHUYECKHX COSTMHEHUH.
Pa3HbIM THUIIOM KpUCTaJI- XapaKTepI/ICTI/IKa ATOMHBIX, MO-
JINYECKOU PEILIETKH. JIEKYJISIPHBIX, HIOHHBIX METall-
N3rorosiienne Moaenei JINYECKUX KPUCTAITUYECKUX
KPHCTAJUTMYECKHUX pe- PEWETOK; cpelbl pacTBopa ¢
ETOK noMouisto mkaisl pH. Ilpuse-
JIeHWe IPUMEPOB BELIECTB C pa-
3HBIMU THIIAMHU KPUCTAJIJINYCC-
KOU PELIETKH.
30 | YUncrsie BemiecT- | Yucteie Bemecta u cMe- | §24, ymp.1-4; | Onpenenenus noustuii cmecw», | Knaccuduuuposats YYUTHIBATH Pa3HbBIC YCBOGHUE Tpa-




Ba U cMech. Mac- | cu. Ilpumeps! Kuakux, §25, ymip.1,2 | «mMaccoBas 1011 PaCTBOPEHHO- | U3YYEHHBIE OOBEKTHI U MHEHUS U UHTEPECHI U BWJI UHIUBUTY-
COBAaS U 0OBEM- TBEPJBIX U Ta3000pas3- r'o BEIIECTBaY», «00bEMHAs 70y | sBiieHUs, Perenue 3amau | 000CHOBBIBATH aJBHOTO U
Has 0 KoMmo- | HbIX cmeceil. CBoiicTBa BellecTBa B cMecuy. [IpoBene- | ¢ UCHOIB30BAHUEM TIOHS- | COOCTBEHHYIO TIO3UIIMIO; | KOJUIEKTHBHOI'O
HEHTOB CMECH YUCTBIX BEIIECTB U CME- HUe HaOIIoIeHUH (B TOM YUCIIE | TUH «MaccoBasl OIS CIIOCOOHOCTH JIeNIaTh 0e3omacHoro
celt. Ix coctaB. Macco- OITOCPEIOBAaHHBIX) CBONCTB Be- | DJIEMEHTA B BEIIECTBEY, BBIBOJIBI U MOBE/ICHUS B
Basi U 00bEMHAs J0NH IIECTB ¥ MIPOUCXOSIINX C HU- | «MAcCOBasi JOJSI pacTBO- | YMO3aKIIOUCHUS U3 YpE3BBIUYANHBIX
KOMIIOHEHTa cMecH. Pac- MM SIBJICHHH C COOTIOEHUEM PEHHOrO BEUIECTBAY, HaOJIOIEHHH, CUTYyaIsIX,
4&Thl, CB3aHHBIC C UC- MpaBWJI TEXHUKU 0€30IIaCHOCTH; | «00bEMHAs J0JIs ra3000- YTPOXKAIOIINX
TI0JIb30BAaHUEM TIOHSITHS oopmiienune otuéra ¢ omnuca- pa3HOro BEUIECTBA» JKU3HU U
«ITOTISD. HHUEM DKCIIEPUMEHTA, ero pe- 3/I0pOBbBIO
JI. 15. O3nakomeHue ¢ 3yJIBTaTOB M BHIBOJIOB. TOJIEH;
00pa3ioM TopHOH
TIOPOBI

31 | Pacuérsl, cBsiza- | Pacy€rel, cBs3aHHbIE C §25, ynp.3-6 | Pemenue 3a1a4 ¢ ucnonb3osa- | [pencrasnenue CoznaBath BOCIIMTaHHE Ka-
HHBIE C TTIOHSTH- KCIIOJIb30BAHUEM TIOHS- HUEM TOHSITUHN «MaccoBas J0- WH(pOPMAIIUH IO TEME CXEMaTH4eCKHEe MOJIENTU | YCCTB JINYHOCTH

32 | em «momsn.0606- | THA ((Z[OII)I)).UBI)IHOHHG- Tozror Mp2 | 719 DIEMEHTa B BELIECTBEY, «CoeMHEeHUsI XMMHUYEC- | C BBIACIEHUEM obecreunBaro-
[IIEHHMe ¥ CHCTe- HUE 33JIaHui TI0 TeMe «MaccoBast 1071 PACTBOPEHHO- | KNX DIIEMEHTOB» B BHJE CYLIECTBEHHBIX [IUX COIUATb-
MaTH3AMS 3Ha- «CoennHenns XuMu4ec- IO BELIEeCTBa», 00ObEMHAs 107 | TAaONUIl, CXEM, ONIOPHOIO | XapaKTEPUCTHK HYHO MOOUJTb-

. KHUX DJIEMEHTOBY» ra3000pa3HOro BEIECTBAY. KOHCIIEKTa, B TOM YHUCJIE C | 00BbEKTa. HOCTb, CIIOCO0-
Huii o Teme Co-
MIPUMEHEHUEM CPEJICTB HOCTh MPUHU-
CAMHCHWS XMMH- HKT. MAaTh CAMOCTOSI-
YECKUX DJIEMEH- TEIbHBIE
TOB» perieHus.

33 | Op2Ilpurorosne- | [Ipurorosienue pact- | [loaror k Kp | Bemonnenue npocreimux npu- | HaGmronenue u onucanue | yMEHHE ONPENENATh ¢dbopmupoBaHHe
HHUE pacTBOpa BOpa caxapa u oIpee- €MOB 06pameHH>1 C na6opaTop- IMPOBOAMNMBIX OIIBITOB, OeJIn U 3aJa49u OTBCTCTBCHHOI'O
caxapa M ompesie- | JeHHe MacCOBO#l OJTH HBIM 000pYyIOBaHUEM: C JI1abo- XUMUYECKUX PEaKIIHi, JIeSITENBHOCTH, OTHOIIIEHHUS K
JleHHE MaccoBO#l | €ro B pacTBOpe PAaTOPHBIM LITATHBOM; CO CIIHP- CHOCOOHOCTH JIeNaTh BBIOMpATh CPEICTBA VUEHUIO,

JIOJIH €T0 B pacT- TOBKOH, C MEPHBIM LIATHHAPOM | BHIBObL M yMO3AKIIIO- peanu3anuuy ey 1 TOTOBHOCTH U
C BECaMU B COOTBETCTBUU C Tpa | YCHUS U3 HAOJIOJCHUI, MIPUMEHSITH UX Ha CHOCOOHOCTH

BOpE

BHJIAMH TEXHUKH O€30I1aCHOCTH
Habnronenue 3a cBoiictBamMu
BCUICCTB U ABJICHHUAMMU, IIPOUC-
xoasumMu ¢ BemectBamu. Coc-
TaBJICHHUE BBIBOJOB I10 PE3YJiIb-
TaTam MPOBENEHHOTO HKCIIEPU-
MeHTa. [Ipurorosienue pacTso-
POB C ONpeAENIEHHON MacCoOBOM
JI0JIE pacTBOPEHHOIO BELIEC-
Ba. [IpurorosiieHue pacTsopa u
pacy€r MaccoBOM 0JIM PacTBO-
PEHHOTO B HEM BEILIECTBA

pa3auyaTh U3yYCHHBIS
KJIACCHI HEOPTAaHUYECKUX
coequHeHui Onucanue
XUMHYECKOr0 IKCIIEpH-
MEHTA C TTOMOIILI0
€CTECTBEHHOT0 (PYCCKOT0O
WJIH POJTHOTO) SI3bIKA U
SI3bIKA XUMUH.

MIPaKTHKE;
(dhopmupoBanue
HAaBBIKOB MPOBOIUTH
XUMHYCCKUM
SKCIIEPUMEHT;

00y4aroIMXCs K
CaMOpa3BUTHIO U
camoo0pa3oBa-
HUIO Ha OCHOBE
MOTHUBAIIUU K
O00yUYCHHIO U
MO3HAHUIO,




34

KontponsHas
pabota 2 o Teme
«CoenMHEeHUS
XUMHYECKUX dJie-
MEHTOBY

4 W3menenus, npoucxoasiiue ¢ BemecTsamu 134

§ 26, yp.1,3,

35 | ®usnueckue saBie | IloHsTue siBIEHUM Kak Onpenenenust MOHATHH «ancC- YMEHHUS UHTEIPUPOBATH YMEHHUE CIIyLIaTh U YCBOEHUE IIpa-
Hus. PasneneHne | M3MEHEHM, IPOMCXOM- | 4-6 (TI0 BBI- TUJUISIIAS, WITH TIepEroHKay, 3HaHUS U3 (PUBUKH B BCTYNaTh B AMAJIOT, BUJI HHAWBUY-
cMeceit mux ¢ BemectBoM. Ot- 6opy) «KPHUCTATH3ALHA», «BBIIAPH- | XHMHUIO y4acTBOBATh B AIBHOTO U

JTUYNE XUMHYECKUX BaHUE», «(PUIBTPOBAHUEY, «BO- KOJUIEKTHBHOM KOJUIEKTUBHOTO
peakiuii oT PU3NIECKUX 3TOHKA, WK CyOIMMAIIHsD», «OT- o0CyxieHuu podieM, | 0e30MmacHOro
SABIICHUH. SIBIIeHHs, CBS- CTauBaHHE», «UEHTPU(YTUpo- -yMEHHUE yJalmxcs MOBEJICHUS B
3aHHBIE C U3BMCHEHUEM BaHUE». Y CTaHOBIICHUE MIPH- MPOU3BOJNTH MPOCTHIE | YPE3BBIYAHBIX
KPHCTAITNYECKOTO YHHHO-CJIC/ICTBEHHBIX CBSI3EH JIOTHYeCKUe IeHCTBUS CUTYyalUsX,
CTPOGHHS BEIIECTBA MPH MEKAY PU3NIECKIMH (ananms, cuHTE3, YTPOXKAIOLIHX
MTOCTOSIHHOM €ro cocrta- CBOWCTBaMH BEILIECTB U cpaBHeHHE, 0000IIeHHE | KHU3HU U

Be, (PU3MYECKHE SIBJIC- CHOCOOOM pas3jeieHUs CMecei U 1p.), 3JI0POBbBIO
Hus. Ouznueckue sBiie- -pedekcust CriocoO0B U | JIIOJICH;

HUS B XUMHH: JUCTHII- YCIIOBUH JIEHCTBUS,

JSIMSL, KpUCTAJUTH3aLIHs,

BbIMIAPUBAaHUE U BO3IO-

HKa BEIIEeCTB, QHIBTPO-

BaHUE U NIeHTpUdyrupo-

BaHHUE.

. Ipumeps! puzuyec -

KUX SIBJICHUM: IJIaBJIe-

Hue napaduHa; BO3rOH-

Ka noja nin OeH30HHON

KHCJIOTBI; pacTBOPEHUE

OKpallE€HHBIX COJIEH; IH-

(b dy3us AymmcThIX Be-

LLIECTB C FOpSIIEH J1aM-

MOYKHM HaKaJIMBaHUS

36 | Xumnueckue AB- | SIBIEHUS, CBSI3aHHBIE C §27, ynp.1 Omnpenenenns MoHATHH «xumu- | Habnronenue u onuca- CoznaBath ¢dbopmupoBaHHe
neHus. YcaoBus | M3MEHEHHMEM cocTaBa Be- | yymy 2 (110 YecKask peaxiys», «peaKiuu HUE€ MPHU3HAKOB M YCIO- | CXEMaTHUYECKUE MOJICIIH | OTBETCTBEHHOIO
¥ [IPU3HAKH TIpo- | UIECTBA,XUMHUECKHE Pe- | pRiGopy), 3, 4 | TOPEHHA, «IK30TEPMUUCCKHE BUI TEUEHUS] XUMHYEC- C BBIJICJICHUEM OTHOUICHUS K
TeKAHMS XHMU- akuun. [IpusHaku u yc- peaKuum», «3HJ0TEPMUYECKHE | KUX PEaKIUH, BBIBOJIBI HA | CyIECTBEHHBIX YUYEHHUIO,
4eCKHX peaKitii JIOBHs! POTEKAHHS XH- peaKmum. OCHOBAHHH aHaIH3a XapaKTePUCTUK TOTOBHOCTH H

MUYECKUX peakiuii. Boi- HAOJIOICHHH 32 IKCIIEPU- | 0OBEKTA. CIOCOOHOCTH

JCICHUEC TCIIJIOTHI U CBC-
Ta- p€aKnn ropeHus.

MCHTOM

YUUTBHIBATH Pa3HbIE
MHEHUs U HHTEPECHI U

00y4aroIMXCs K
CaMOpa3BUTHIO U




[NousTre 06 5K30-1 SH-
JOTEPMUYECKUX pPEeaKIt-
SIX.

. Ilpumepsl xumMuyec-

000CHOBBIBATh
COOCTBEHHYIO TIO3HUIIUIO;

camoo0pa3oBa-
HUIO Ha OCHOBE
MOTHUBAIUU K
O00yUYCHHIO U

KUX SIBJICHUW: TOPEHUE II03HAHUIO,
Mmarnusi, @ocdopa; B3an-

MOJICUCTBUE COJISIHOU

KHCJIOTBI C MPaMOPOM

NI MEI0OM

37 | 3akoH coxpaHe- | 3akoH coxpaHenus Mac- | §28, ynp.1-3 | Onpenencaue moHsATHsS «xu- | OOBICHEHUE 3aKOHA " yMEHHUE CITyLIaTh 1 (bopmupoBaHue
HUS MaccChI Be- ChI BEIECTB. XUMHYEC- MHUYECKOE YPABHEHUEY COXpaHEHUS MacCChI BCTyNaTh B 11aJor, HCHHOCTH
mecTs. Xumudec- | KM€ ypaBHenus. 3nate- CocraBneHue ypaBHEHUN BELIECTB C TOUKU 3pe- | "YMCHHC yHaIllXCs 310pOBOTO 1
KUE ypaBHEHUS HHE HHJIEKCOB U KO- XUMHYECKMX PEaKIMii Ha HMsI aTOMHO-MOJIEKY- IPOM3BOAHTE HPOCTHIC Gesomnacuoro

(UITUCHTOBR. C?CTaBHe- OCHOBE 3aKOHA COXPAHEHHs! JSPHOTO YYEHHS. JIOTHUYECKUE IEHCTBUS o0pasa KU3HU;
HUE YPAaBHEHUM XUMU- (amanus, cuHTE3, CPaB-
o Mmacchl BemecTB. Knaccugu-
YECKUX PEaKIIUii . HeHue, 00001IeHNE)
KalKs XUMHUYECKUX PEaKIIAN _pedieKcHs CrIoco6oB i
10 TemI0BoMYy 3 deKTy. yCIIoBHil neficTBus,

38 | Pacuérel mo xu- Pacu€rel o xumuyeckum | §29, ymp.1, 3 | Boinonnenue pac4€ros no xu- ITpooBoauTs pacuéros mo | Cosgasars cxemaruuec- | GOpMHpPOBAHHE
MHUYECKUM ypaB- ypaBHEHUSAM. Pelienne MUYECKUM ypaBHEHUSIM Ha Ha- XUMHUYECKUM ypaBHEHU- KHE MOJEIIN C BBIJEIIE- YMEHM yIpas-
HEHISIM 3a7a4 Ha HaXOXK/ICHHE XO0KJIEHUE KOIIMYECTBA, MACChl | SIM HA HAXOX/CHUE KOIM- | HMEM CYIIECTBEHHBIX JISITh CBOCH

39 | PacuéThI HO XH- KONMHECTBA, MACCH MMM 7679 vy 1 3 | WM 00bEMa MPOAYKTA PEAKLUH | YECTBA, MACCHI MIIM 00BE- | XapaKTEPUCTHK OObEK- TO3HABATCIIE-
MUTECKIM YpaB- 00BbéMa MpoAyKTa peak- 1O KOJI'IECTBY, Macce Wil Ma IpoyKTa peakluu Mo | Ta. HO JIeSTENb-

1MUY TI0 KOJIMYECTBY, Ma- 00bEMY MCXOJIHOTO BEIIECTBA; KOJIMYECTBY, Macce WU HOCTBIO
HCHHAM cce WM 00bEMY HCXO/I- C UCIIOJIb30BAHUEM TTOHSTHS 00bEMY MCXOJIHOTO BE-

HOTO BelecTBa. Pacyérer «J107151», KOTJ]a KCXOTHOE Be- IIECTBA; C UCIIOJIb30BaHU-

C UCIIOJIb30BAHUEM ITOHSI- IIECTBO JIAHO B BHJIC PACTBOPA C | €M MOHSATHS OIS,

THS «JI0JIS1», KOTJa UCXO- 3aJJaHHON MacCcOBOM JI0JIEH KOrJja UCXOJIHOE BEIIEeCT-

JTHOE BEIIECTBO JaHO B PacTBOPEHHOTO BEIIECTBA MJIM | BO JIaHO B BUJIC pacTBOpa

BHUJIE pacTBOpa C 3aJaH- COJIEPKUT ONPEAEIEHHYIO JOJIIO | C 38JJaHHOM MacCOBOM

HOM MacCcOBOU J10JI€H pa- pUMecen JI0JIE pacTBOPEHHOTO

CTBOPEHHOTO BEILECTBA BEILIECTBA

WJIH CONIEPIKUT OIperie-

JIEHHYIO JIOJII0 IpUMECEn

40 | Peakiuu pasio- Peakuuu paznoxeHus. §30, yrip.1,3, | Onpenenenus nousaTuii «peak- | HaGmonenue u onucanue ® yMEHHUE CIYyLIaTh U BOCIIUTaHUE
xenud. [lonstue | [IpencraBienne o ckopo- | 4.2 ymu 5 (o | UMM Pa3JIOKEHUA», «KaTallu3a- IIPOBOJAUMEBIX OITBITOB, BCTyIIaTh B JUAJIOr, ryMaHU3Ma,

0 CKOPOCTH XH- CTH XMMUYECKUX pPeaK- BBIOODY) TOpBI», «hepMenThi». Kmaccu- XUMUYECKUX PEAKLIHUM, y4acCTBOBAThH B IMO3UTHUBHOI'O

MUUECKOIT peax- uuit. Katanuzatops. (uKayst XUMHYECKHX PEaKii | ClIocOOHOCTH JIeNaTh KOJJIEKTUBHOM OTHOILIEHHUS K

IIMH ¥ KATaJIH3a- DepMEHTHI. 10 YHUCIIYy XU COCTaBy MCXOIHBIX | BBIBOJBI U yMO3aKJHO-U o0CyXIeHnr TpoodIieMm, TPYLY,

Topax . IlonyueHue rupok- BEILIECTB U MPOAYKTOB PEaKIUU. | YCHUS U3 HAOIIOACHHIA, -yMEHHE yJaliuxcs LIeJIEyCTPEMIIEH-
cuaa menu (I1); paszmoxe- HaGmonenvie u onucanue npu- | COCTaBJICHUE HA OCHOBE | TPOM3BOJUTH IIPOCTHIC HOCTH;




HHUC IICPMaHIraHaTa Ka-
JIMST; PA3JIOKEHUE TIEPOK-
cH/Ia BOJIOPOJA C TIOMO-
b0 JUOKCH A MapraH-
11a ¥ KaTaJia3bl kKapTode-
JIl NI MOPKOBH

3HAKOB M YCJIOBUW TEUEHUS XU-
MUYECKUX PEaKIUi, BRIBOJBI HA
OCHOBaHWM aHAJIN3a HaOIoe-
HHM 32 SKCIIEPUMEHTOM.

TEKCTa CXEMbI, B TOM
YHUCJIE ¢ TPUMEHEHUEM
cpenctB UKT

JIOTHUECKHE JIeHCTBUS
(amanus, cunTes,
CpaBHEHUE, 0000IIeHHE
u Jp.),

-pedekcust crocoooB 1
YCIIOBUM JIENCTBHS,

¢dbopmupoBaHUe
OCHOB
9KOJOTrHYEeCKOM
KYJbTYpBI,

41 | Peakuuu coemu- Peakunu coenunenusl. §31, ymip 1, 2, | Onpenenenus nousaTuii «peak- | HaGmonenue u onucanue ® yMEHHE CIyIIaTh U pa3BUTHE OIBITA
Henns. [lemoukn | Karamuruueckne u Heka- | 6, 8 MU COCANHEHH», «0OpaTUMBbIE | MPOBOAMMBIX OMBITOB, BCTYNaTh B AMAJIOT, 9KOJIOTHYECKH
TIEPEXO0I0B. TAJTUTHYECKHE PEAKIUH, peaknumy, «HeoOpaTuMBbIe pea- | XUMHUYECKUX PeaKInH, y4acTBOBATh B OpPHEHTHPOBaH-

oOpaTuMbIe 1 HEOOpaTH- KIIUNY, «KaTATUTUYECKUE peaKk- | COCOOHOCTH AenaTh KOJUIEKTHBHOM HOH
MBI€ PEaKIIHH. LUN», KHEKATATUTHYECKUE BBIBOZIBI M YMO3AKIIIO- o0cyxaeHnu npodneMm, | pedIeKCHBHO-
JI. 16. Oxucnenune Mmeaun peakiuny. Knaccudukarus yeHUs U3 HaOJIIOIEHH, -YMEHHUE yUaIuxcs OLICHOYHOU 1
B TUIAMEHU CIIUPTOBKH XHUMHAYECKUX PEeaKIUil 110 YHCTy MPOU3BOJAMUTH MPOCTHIE | MPAKTUYECKON
W COCTaBY UCXOJTHBIX BEIIECCTB H JIOTHYecKue AeHCTBUS JeATebHOCTH.
MPOIYKTOB PEaKINH; HApaB- (anamu3, cuHTE3,
JICHHIO TIPOTEKAHUS PEAKIIHH; CpaBHEHUE, 0000IIeHNE
y4JacTHio kaTanmsaropa.Habro- U 1p.),
JICHHE U OIMCAHUE TPU3HAKOB U -pedekcust crocoooB 1
YCIIOBUW TEUEHMS] XUMHUECKUX YCIIOBUH JIEHUCTBUS,
peakuuid, BBIBOJIbI HA OCHOBA-
HUY aHaJIN3a HAOIOCHHH 32
9KCTIEPHMEHTOM

42 | Peakiuu 3ame- Peakuuu 3aMerneHust. §32, ymip.1, 2, | Onpenenenus nousaTuii «peak- | HaOmonenue n onucanue | y4acTBoBaTh B pa3BHUTHE OIIBITA
menus. Py ak- | Pan aktuBHoCTH Metan- | 3 ynm 4 (o LMY 3aMEICHHS», «PSI/T AKTUB- | MPOBOAMMBIX OMBITOB, KOJUIEKTHBHOM OLIEHOYH O
THBHOCTH MeTajI- | 10B, €r0 HCTIONB30BAHKE | priGopy) HOCTH MeTainoBy». Knaccudu- | XMMHYECKUX peakiui, 00CyKJeHHHU TPOOIEM, | JEeATENbHOCTH,
OB JUISl IPOTHO3UPOBAHHS Kallksi XAMHYECKUX PEAKLUH 10 | CHOCOOHOCTH AenaTh YYUTHIBATH Pa3HbIC BOCITUTaHUE

BO3MOKHOCTH TPOTEKa- YHCIY B COCTaBY MCXOAHBIX BBIBOJIBI U YMO3aKJTIO- MHEHHS 1 UHTEPECHI U Ka4yecTB JIUIHO-
HUS peakui MeXIy Me- BEILIECTB U MPOJYKTOB Peak- YeHUs U3 HAOIIOICHHIA, 00OCHOBBIBATH cTu obecneunBa-
TaJJIaMH ¥ KHCJIOTaMH, 1uu. Mcnons3oBaHue 3J1€KTpo- COOCTBEHHYIO MO3UIINIO; | IOUIUX COLHANb-
peaknuii BBITECH CHHS XHUMHYECKOTO Psifia HaIpsiKe- HYIO0 MOOUJIb-
OJIHUX METaJUIOB M3 pac- HUH (AKTHBHOCTH ) METaJIJIOB HOCTb, CIIOCO0-
TBOPOB UX COJIEH APYTHU- JUISL ONIPEIEICHUS] BOSMOXKHOCTH HOCTb PUHHU-
MU METaJlJIaMH. MPOTEKaHUSI PEAKLUN MEXKITY MaTh CaMOCTOsI-
. BzaumonerictBue METaJIJIAMHU U BOJIHBIMHU PACTBO- TeJILHBIC
pa30aBJICHHBIX KUCIIOT C pamu KucJot u cosierd. HaoGmro- pelieHusl.
MeTaJUIaMH. JICHUE U OITMCaHNe MPU3HAKOB
JI. 17. 3amenienne Meau YCIOBUU TEUCHHS] XUMUUECKUX
B pacTBOpE XJIOpHIa peakuuii, BRIBOABI HA OCHOBA-
meau (1) sxxenesom HUU aHaJin3a HaOJIroICHUH 3a
9KCTIEPUMEHTOM
43 | Peakiuu oome- Peaxuuu oOmena. Peak- | §33, ynp.1,3; | Onpenenenus nonstuii «peak- | Habmonenue u onucanue | Co3naBath YCBOEHHME IIpa-




Ha. [IpaBuiio
beprome

MU HEUTpanu3auuu. Y c-
JIOBMSI IPOTEKaHUS peak-
1M OOMEHa B pacTBOpax
710 KOHIIA.

J1. PacTtBOpeHue ruipok-
cuna meau (II) B kucno-
Tax; B3aUMOJICHCTBUE OK-
cuna meau 1) ¢ ceproii
KHCJIOTOM IIpU HarpeBa-
HUU

4,5 nnmm 6
(1o BBIOOPY)

IIMK OOMEHay, «PEaKIUy HEHT-
panmzanumy». Knaccudukanms
XUMUYECKUX PEAKLIHUM 110 YUCITY
W COCTaBY MCXOJHBIX BEIICCTB
U NIPOAYKTOB peakuuu. Mcnons-
30BaHME TAOJIUIIBI PACTBOPUMO-
CTH AJIS OTIpelieNeHHsI BO3MOXK-
HOCTH TIPOTEKaHUS peakiuii 00-
MeHa. HabGnronenue u onvcanue
MPHU3HAKOB M YCIIOBHH TEYCHUS
XUMUAYECKUX PEaKIuil, BEIBOBI
HAa OCHOBaHWH aHaju3a HabIro-
JIEHUH 33 DKCIIEPUMEHTOM

MTPOBOJIMMBIX OITBITOB,
XUMUYECKUX PEAKLIUM,
CHOCOOHOCTH JIeNaTh
BBIBOJIBI I YMO3aKJIIO-
YeHHS U3 HaOJIIOACHHH,

CXEMATHYECKUE MOJCITU
C BBIZICJICHHUEM
CYIIECTBEHHBIX
XapaKTePUCTHK
o0beKTa.

YUUTBHIBATH Pa3HbIE
MHCHHUA U I/IHTepeCLI nu
000CHOBEBIBATh
COOCTBEHHYIO TIO3UIIUIO;

BWJI UHIUBUTY-
aJIbHOTO U
KOJIJIEKTUBHOTO
0e30macHoro
IIOBEJCHHUS B
Ype3BbIYANHBIX
CUTYaIMsIX,
YTPOXKAIOIINX
JKM3HH U
3JI0pPOBBIO
JIIOJICH;

44 | Tunel xumudec- | Tunel xumuueckux pea- | § 34, ynp.1,3; | Onpenenenne NOHATAS «TH- HaGmozenue u onucanue | Co3naBarh pa3BUTHE OIbITA
KUX PeaKkLui Ha KUMW Ha IpUMEPE 2,4 wim 5 (o | ponu3y». XapakTepUCTHKA XUMHU | HPOBOJAMMBIX OIIBITOB, CXEMaTHYECKHE MOJCIIH | DKOJIOTHYECKH
[Ipumepe CBOMCTB BOAbI. Peakuus BBIOODY) YECKUX CBOWMCTB BOJIbI XUMHYECKUX PEAKLIHM, C BBIJICJICHUEM oplileHTHpOBaH-
CBOJCTB BOIEL. Pa310KEHUS-IIIEKTPOIIN3 CHOCOOHOCTH JIeNaTh CYLIECTBEHHBIX HOM
TTOHATHE O THIPO BO/IbI. PeaKuHIE coennHe- BBIBOJIBI U yMO3aKJIIO-V XapaKTEPUCTHUK pe(bneKcm\;lHo-
se HUS-B3aUMOJIENCTBHE YCHUS U3 HAOJIIOJICHUI, 00BEKTA. OLIEHOYHOU u

BOJIbI C OKCHUIaMU MECTall- -YMETh CIyLIaTh U MMPaKTUYCCKOU
JIOB ¥ HEMETaI0B. Y ¢JIo BCTyIIaTh B JUAJIOT, JACATCIIBHOCTH B
BUE B3aUMOJENCTBUS HWHTETPUPOBATHCS B JKU3HEHHBIX
OKCHU 0B MCTAJIJIOB U IpyIHIly CBEPCTHUKOB U CUTyalnusx.
HEMETAJIOB C BOJOM. CTPOUTD TPOLYKTHBHOE
[TonATHE «TUIPOKCUIBI. B3aMMO/ICHCTBHE U
Peakuuu 3amenienus- COTPYJHUYECTBO CO
B3aUMOACHUCTBHE BOAbI C CBEpCTHUKaAMHU U
MetauiaMu. Peakiun B3POCJIBIMH.
0oOMeHa- THJIPOJIH3 Be-
IIECTB

45 | p3 [Ipuznaku [TpusHaku xumuuec- Beinonnenue npocreinux npu- | HaGmonenue n onucanue | yMeHHUE OTPEICIIATh YCBOEHUE Mpa-

XUMHUYCCKUX
peakuuii

KUX peaKUuid

€MoB oOpaineHus ¢ Jadboparop-
HBIM 000pYyIOBaHUEM: C J1a00-
paTOpHI)IM mTaTUBOM,; CO CHI/Ip-
TOBKOH, C MEPHBIM LIWIHHPOM
C BecaMH B COOTBETCTBHUH C IMpa
BHJIAMHU TEXHUKH 0€30MaCHOCTH
Habmronenue 3a cBoicTBaAMH
BCIICCTB U ABJICHUAMU, HpOI/IC-
XOAAIIUMU ¢ BerectBamu. Coc-
TaBJICHUE BBIBOJIOB 110 PE3YJIb-

IIPU3HAKOB U YCIIOBUM
TEYEHUSI XMMUYECKHX pe-
aKiuii, BEIBOABI Ha OCHO-
BaHUM aHaJM3a HaOIIo/1e-
HHM 32 KCIIEPUMEHTOM

LEJIN U 33/1a4U Aes-
TEJIbHOCTH, BEIOUPAThH
CpEeACTBa pean3aluu
LEIH U IPUMEHATD UX
Ha IPaKTHKE; POopMU-
pOBaHME HABBIKOB

IIPOBOJUTH XUMHUYEC-
KM DKCIIEPUMEHT;

BMJI UHIUBUTY-
aJbHOIO U
KOJIJIEKTUBHOTO
0e3omacHoro
MOBE/IEHUS B
Ype3BbIYANHBIX
CUTYyaIUsX,
yTpOXKaIoMUX
KU3HU U
3JI0pOBbBIO




TaTaM MPOBEAEHHOT O IKCIEPH- JIIO/IEH;
MEHTA.

46 | O600IEHE U Brmonnenue 3aganuii HcnonezoBanue 3HakoBoro Mo- | Knaccudunmpoath " yMEHHE CIyIIaTh U ¢dbopmupoBaHUe
cucTeMarm3anus | 10 Teme «M3menenus, nenupoBanus. [lomydenne xu- W3y4YeHHbIE 00BEKTHI U BCTYTaTh B JAMAJIOT, 9KOJIOTUYECKOT0
SHAHMI IO TeMe MIPOUCXOAIIHE C MHUYECKOH MHPOPMAIMH U3 pa3- | SBICHUS y4acTBOBATh B KOJJIEK- | MBILIUIEHUS:yMe-
«A3MeHenus, BEIIECTBAMM» JUYHBIX HCTOYHMKOB. [Ipeacra- TUBHOM OOCYKJ€HUN HUS OLIEHUBAaTh
MPOHCXOIIIHE C BJIeHHE WH(OPMAIIHH 110 TEME npoOieM, HHTErpUpO- CBOIO JIESITeINb-
BeIIECTBAMI «3MeHenus, mpoucxXosIIre ¢ BaTbCs B TPYIIY CBEPC- | HOCTh M MOCTYTI-

BEILIECTBAMW» B BUJE TaOJIHII, THUKOB U CTPOUTH MPO- | KU JPYTUX JIO-
CXEM, OIOPHOTO KOHCIIEKTa, B TYKTHBHOE B3aUMOJIei- | el ¢ TOukH 3pe-
TOM 4YHCJIE C TPUMEHEHHEM CTBHE U COTpYIHHYEC- HUS COXpaHEHUs
cpencts UKT TBO CO CBEPCTHUKAMHU U | OKPY’KaroIlen
B3POCIIBIMHU. cpenpl

47 | KonTponbHas pa-
6oTa 3 o Teme
«3MeHeHwHs,

IIPOUCXOIAIINE C
BEILIECTBAMUY
5. PactBopenune. PactBoprsl. CBOMCTBa pacTBOPOB 3JEKTPOIUTOB 219

48 | Dnexrponurnyec- | [lonstre 06 nexkrponu- §36, ynp.1-5 | Onpenenenns NOHATUH «dJIEK- HabnrofeHne 1 onucaHue | y4uThIBaTh Pa3HbIE BOCIIUTaHUE

Kasl TUCCOIMAIINAS | TUYECKOH JIMCCOLMALMH. TPOJIMTHYECKAs JUCCOLUALIUA», | PEAKLUM MEXKIY DIEKTPO- | MHEHHS M MHTEPECHI U KauecTB JINYHO-
ONEeKTPOIUTHI U HE3JIEK- «QIEKTPOIUTHI», «HEITEKTPOJI- | JIUTAMH C TTIOMOIIBIO 000CHOBBIBATH cTu obecneunBa-
TPOIUTHI. MeXaHu3Mm Ju- T Xapaxmepuzosambv €CTECTBEHHOIO (PYCCKO- | COOCTBEHHYIO TO3MIINIO; | IOIMIMX COLMANb-
CCOIMAIUH 3JIEKTPOIIH- o01mue, 0coOCHHbIE U HHIMBH- | TO WM POJHOTO) SI3bIKa U HYIO0 MOOHJIb-
TOB C pa3iIMYHBIM Xapak- JyaJbHbIE CBOICTBA KUCIIOT, SI3BIKA XUMHH HOCTb, CIIOCO0-
TepoM cBsi3u. CTeneHb OCHOBAHMI, COJIEN B CBETE TEO- HOCTb [IPUHHU-
3EKTPOIUTUUECKON U~ PUU IEKTPOTUTHUECKOM JTuC- MaTh CaMOCTOSI-
ccoruaiy. CUiIbHbIE U COLMAIUN. Apeymenmuposams TEeJIbHbIE
cradble DIIEKTPOIHUTEI. BO3MOYKHOCTb ITPOTEKaHUS pelieHus.

J1. UcnbiTaHue BelecTs XUMUYECKUX PEAKLHM B pacT-
1 UX PacTBOPOB Ha 3JIEK- BOpax 3JIEKTPOJIUTOB, UCXOS U3
TPOIIPOBOJHOCTD yCIIOBUU

49 | OcHoBHBIE 1T0JI0- | OCHOBHBIE TIOJTOXKEHUS §37, ynp.1-5; | Onpenenenns NOHATHH «CTe- Paznuuate «cuiibHbIE YMEHHE CIIyIIATh U ¢dbopmupoBaHHe
JKCHUSL T3]_‘[. TEOpPUH BJICKTPOJIUTHYEC- § 38, yop. 1’ 2 | IEHb JUCCOLUALIUNY, KCUIIbHBIE JJIEKTPOJIUTHI», «citabnIe BCTyIaTh B JUAJIOT, OTBETCTBEHHOT' O
HoHnHbIe ypaBHe- cKoil mucconuanuu.Pea- ANEKTPOIUTED», «CIA0bIe JIEKT- | SIEKTPOIHUTHI», «KATHO-  |y4acTBOBATH B OTHOILEHUS K
HUSL peaKLuil KUK 0OMeHa, Uaylme POIUTHIY), «KAaTHOHBI», «AHHO- HBI», «KAHUOHBD?, «KUCJIO- |KOJJIEKTHBHOM YUEHHIO,

1o konna. Knaccuguka- HBID», «KACJIOTBI», «\OCHOBAHUS», | Th», «OCHOBAHU», o0CyXeHnHU TpoodIieMm, TOTOBHOCTH U
LM MOHOB U UX CBOMCT- «conm». CocTaBlieHHE yYpaBHE- | «COJH». -YMEHHE yUaIIuXxcs CIIOCOOHOCTH

Ba. MonekynsipHbie U
HWOHHBIC YPAaBHCHUA pca-
KLU,

HUH JIEKTPOIUTUYECKON IHC-
COLIMAIIUK KHCJIOT, OCHOBaHUI
u coneil. nnmroctpauus npume-

MIPOU3BOAUTH MPOCTHIE
JIOTHUECKHE JIeHCTBUS
(amanus, cuHTeE3,

00y4aroIMXCs K
CaMOpa3BUTHIO U
camoo0pa3oBa-




M. 3aBUCHMOCTD 3J1EK-
TPOIPOBOJHOCTH VK-
CYCHOM KHCJIOTBI OT

paMu OCHOBHBIX MOI0KEHUH Te-
OpHUHU IEKTPOIUTUUECKON JHC-
COLIMAIUN; TEHETUYECKOM B3a-

CpaBHEHUE, 0000IICHNE

up.),
-pedekcust crocoooB 1

HUIO HA OCHOBE
MOTHUBAIUU K
O00yUYCHHIO U

KOHIIEHTpauuu. prxke- HWMOCBSI3U MEXIY BEIIECTBAMHU YCIIOBUH JEHCTBUS, MO3HAHUIO,
HUE OKpPAIIEHHBIX (mpocroe BemecTBO — OKCUA— KOHTPOJIb U OLIEHKa
HMOHOB B JIGKTPUYECKOM THIIPOKCHI— COJIb). Paznuye- mporecca u

roJe. HUE KOMIIOHEHTOB JI0Ka3aTellb- pe3yabTaToOB

JI. 18. B3aumogeiicTBue cTBa (TE3UCOB, APTYMEHTOB U JeSITENIbHOCTH;
PacTBOPOB XJIOpHUA HAT- (hopmbl noKazarenbcTa). Onpe-

pHs 1 HETpaTa cepedpa. JICJICHUE TIOHATUSI «HOHHBIE pe-

19. Ilonyuenue HepacT- akuy. CocTaBiIeHHE MOJIEKY-

BOPHUMOI'0 THIPOKCHIA U JIIPHBIX, TIOJTHBIX U COKpAIIEH-

B3aUMOJICHCTBHE €r0 C HBIX HOHHBIX YPAaBHEHUH peak-

KHCJIOTaMU LUH C y9acTHUEM BJIEKTPOIUTOB.

50 | KucaoTsl: Kiac- Kucnorsl, ux knaccudpu- | §39, ynp.1-6 | Cocrasnenue xapakrepuctuku | Knaccuduuuposats YMEHHUE CIIylIaTh U Bocnuranue
cuduKanys u karus. Jucconmanms Ku- OOIIMX XMMHUYECKUX CBOWCTB M3Y4YCHHBIC O0BEKTHI U BCTyNaTh B JUAJIOT, Ka4ecTB JTUYHO-
CBOICTBA B cBeTe | CVIOT M UX CBOWCTBA B KHCJIOT C TMO3UIIMIA TEOpUH dJe- | siBieHust Habmiogenne n | y4acTBOBaThH B cTu obecneunBa-
DI CBETE TEOPUH DIIEKTPO- KTPOJIUTHYECKON JUCCOLMAIINH. | ONMCAHUE peakiuil ¢ KOJIJIEKTUBHOM IOIIUX COLUAITb-

51 | KicnoTsr: Kiiac- JIMTHHECKOI Auccouya- §39, ynp.1-6 CocraBnenue MOJIEKYIAPHBIX, MOMOIIIBIO  SI3bIKA XMMHUU | OOCYKJCHHH MPOOJIeM, | HYIO MOOWIIb-

uun. Bzaumoneiicteue TIOJTHBIX M COKPAIIEHHBIX HOH- CTPOUTH MPOAYKTUBHOE | HOCTh, CIIOCOO-
CH(beKaHHH 1 KHUCIIOT ¢ METaJIIIaMH. HBIX YPaBHEHUU peaKIuii ¢ B3aMMOJICUCTBUE U HOCTb IIPUHU-
CBOHCTBA B CBETC | 3jexrpoxummueckuii ydactuem kuciot. Habmrone- COTPYAHHUYECTBO CO MaTh CaMOCTOSI-
191 pSAI HaIpsDKEHUN MeTa- HUE U OMKCAHKE PEAKIIUN C CBEPCTHUKAMHU U TEIbHBIE
52 | Kucnotsl: Kinac- J1oB. Bzaumogpelicteue §39, ynp.1-6 | yuyactuem kucnoT ¢ IOMOIIBIO B3POCIIBIMH. peLIeHus.

cudukanus u
CBOMCTBA B CBETE

TOJL

KHUCJIOT C OKCHJAMHU Me-
TajioB. B3aumoneiict-
BUE KHCJIOT C OCHOBAaHH-
SIMH- peaKLHsl HEUTpau-
3amuu. B3aumMmoseiictrue
KUCNOT ¢ coasmu. HMc-
MOIL30BAHNE TAOTHIIEI
pPacTBOPUMOCTH JJIS Xa-
PaKTePUCTUKN XUMHUYEC-
KHUX CBOMCTB KHCJIOT.
JI.20.B 3aumMojeiicTBue
KHUCJIOT C CHOBAHHUSIMU.
21. B3zanMmogencTBre
KHUCJIOT C OKCUJIAMU
METaJLIOB.

22. BzanMmogencTBre
KHUCJIOT ¢ METaJlJIaMH.

€CTECTBEHHOT'0 (PYCCKOI'0 MU
POJTHOTO) SI3bIKA U SI3bIKA XH-
muu. [IpoBeieHIe ONbITOB, MO/
TBEPIKIAIOIINX XUMHUCCKUE
CBOWCTBA KHCJIOT, C COOJIIOIE-
HUEM MPaBUJI TEXHUKH Oe30ma-
CHOCTH

-YMEHHE yJaIIUXCs
MPOU3BOAMTD MPOCTHIC
JIOTHUECKHE e CTBUS
(amanus, cunTes,
CpaBHEHUE, 0000IICHHE
-pediiekcust crocoooB 1
YCIIOBUH JIEHCTBUS,
KOHTPOJIb U OlICHKa
nporiecca u
pe3yabTaTOBR
JIEATENLHOCTH;




23. B3anMmogencTBre
KHCJIOT C CONSIMU

53 | OcHoBanug: kiac | OcHOBaHUS, UX KJIACCH- §40, yrip.1-6 | Onpenenenune nousatus «ocHo- | Knaccupuuuposars [Mpunumarot, coxpaHstor | opMUPOBaAHUE
cuduKanus u ¢dukanmst. Jucconnanus BaHus». CocTaBJeHUE XapakTe- | H3y4eHHBbIE OOBEKTHI U y4eOHylo0 3a1auy, OTBETCTBEHHOI0
CBOMCTBA B CBeTe | OCHOBAaHWIl M KX CBOWCT- PUCTHUKH OOIIMX XUMHYECKHX sBieHus: HaOnroieHne 1 |TUTaHUPYIOT ACHCTBHA B | OTHOIICHHUS K
36l Ba B CBETE TEOPHH DIIEK- CBOMCTB OCHOBAaHUM (menoqef“l OIMCAHUE PEAKIUNA C COOTBETCTBUH C [10CTa- YUEHUIO,

54 | Ocropanms: fotac | TPOHMTHHIECKOI AncCo- §40, yrp.1-6 W HEPaCTBOPHMBIX OCHOBaHWil) | IOMOULIBIO $S3bIKa XMMHUH |BJICHHOH 3a/1ayeii, TOTOBHOCTH U

nuanuy. Baumoneicr- C IO3ULUI TEOPHUU IIEKTPOIIU- YCIIOBUSIMH €€ PEAJIU- CIIOCOOHOCTH
CH(beKaHHH 1 BHE OCHOBAHUH C COJSI- Tr4yeckol aucconnanuu. Coc- 3a1Uu 00y4Jarommxcst K
CBOMCTBA B CBETC | 1y Vicnons3oBauue Ta6- TaBJICHUE MOJIEKYJISIPHBIX, I10J1- -yMEHUE CIIylIaTh U CaMOpa3BUTHUIO U
191 JINLBI PACTBOPUMOCTH HBIX U COKPAIEHHBIX HOHHBIX BCTyIaTh B JUAJIOT, camoo0pa3oBa-

55 | OcHoBauus: KIac | s XapaKTEPUCTUKH XU- §40, ymp.1-6 YPaBHEHMH PEaKIuil C y4acTU- Y4aCTBOBAThb B KOJIEK- HHIO HA OCHOBE
cuduKaIus u MHUYECKUX CBOMCTB OCHO- eM ocHoBaHWH. Habmnronenue u TUBHOM OOCYKJICHUN MOTHBAIIUHU K
CBOWCTBA B CcBeTe | BaHuM. B3aumopeiictere OMMCaHME peaKMid OCHOBAaHUI po0JieM, CTPOUTh O00yUYCHHIO U
o1, LIEJIOYEN ¢ OKCUaMU C IIOMOIIBIO ECTECTBEHHOI' O B3aUMOJICUCTBUE U [IO3HAHUIO,

HEMETAJUIOB. (PycCKOro MK POTHOTO) SI3bIKA COTPYIHUYECTBO CO
JI. 24. B3aumoneiictBue u a3blka xumuu. [Iposenenue CBEPCTHUKAMU U
LIEJIOYEN C KUCIIOTaMHU. OIIBITOB, IIOATBEPKAAOIIUX XU- B3POCIBIMH.

25. BzaumonetictBue MHUYECKHE CBOMCTBA OCHOBAHUH,

LIEJIOYEN ¢ OKCUaMU C cOOJIIO/ICHHEM TIPaBHII TEX-

HEMETAJUIOB. Huku Oe3onacHoctu. CocTaBiie-

26. BzanmogencTBre HHE JI0KJIaJ1a 110 TeEME, Opee-

LIEJIOYEN C COJISIMH. JIEHHOW y4HTENIEM

27. Ilony4enue, CBOMCT-

Ba HEPACTBOPUMBIX OC-

HOBaHUM

56 | Oxcunpl: knaccu- | O6o0meHne ceeneHu §41, ynp.1-5 | Onpenenenus nousaTuii «ueco- | Knaccupuuuponars [IpuHuMarOT, COXpaHAIOT | YCBOEHHUE Mpa-
(uKanus u CBOM- 00 oKkcHax, UX KIaccH- neoOpa3yrolye OKCUABI», «CO- | U3ydeHHBbIE OOBEKTHI U y4eOHylo0 3aauy, BWJI UHJUBU]TY-
CTBA ¢uKanmy 1 cBOWCTBaX. nqo6pa3ymmne OKCHUJBDY, «OC- | SIBJICHHS IJIAHUPYIOT JICICTBUS B | AJIBHOTO U

57 | Oxcuapr: K1acen- J1.28. B3anmoneiictBue §41, yup.1-5 HO BHBIE OKCH/IBD, «KUCIOTHBIE [ K aconduuupoBath COOTBETCTBHM C I10CTa- KOJJIEKTUBHOI'O
(KA u CBO- OCHO BHBIX OKCHUJIOB C okcuibl». CocTaBieHHe Xapak- W3yqeHHbBIE 00BEKTHI 1 BJIEH HOW 3aJa4ei, 0e3omacHoro
cTBa KHCIIOTaMH. 29.Bsanmo- TEPHCTHKH OOLIMX XUMHYECKUX | gotor o Ha6monenne u | YCIOBUAMH €€ peaimsa- | IMOBE/ICHNS B

ZICHCTBAE OCHO BHBIX OK- CBOMCTB COJCO0PA3YIOMHX OK- | qnpieanye peaxiuit LUH Ype3BbIYANHBIX
CHJ0B C BOLOH. CUJIOB (KI/ICiIOTHI)IX ¥ OCHOBHBIX | (1cH10B ¢ OMOIIBIO -yMEHUE CIIylIaTh U CUTYalMsIX,

30. BzaumoneiictBue )c TIOSHLIH TEOPHH SNICKTPONH- | ecrectpeHHONO (Y- BCTyIaTh B JUAJIOT, YTPOKAIOIIUX
KHCJIOTHBIX OKCHJIOB C Tryeckol auccounanuu. Coc- CKOTO WJIH POJIHOrO) y4acTBOBaTh B KOJIIEK- KU3HH U
menodamu. 31. Bzaumo- TABJICHUE MOJICKYISIPHBIX, [OJI= | gotwn p1oanpen o, TUBHOM OOCYXICHUU 3JI0pPOBBIO
JIEHCTBUE KUCIOTHBIX HBIX ¥ COKpPAlIEHHBIX HOHHBIX po0JieM, CTPOUTh JIIO/IEH;

OKCHUJOB C BOJOU

YpaBHEHUI peaKLMil C y4acTu-
em okcunos [IpoBeneHue
OIIBITOB, IIOATBEPKJAOIIUX XHU-

B3aUMOJEUCTBUE U
COTPYJHUYECTBO CO
CBEPCTHHKAMH U




MHUYECKHE CBOMCTBA OKCHJIOB, C
COOJTI0ICHUEM TTPABUI TEXHUKH
6e3omacuoctu. CocTaBiieHUe
JIOKJIaJa 1o TEME, ONpe/eEH-
HOM CaMOCTOSATEILHO

B3POCIIBIMH.

58 | Conu: knaccudu- | Comu, ux aucconmnanus u | §42, yrp.1-5 | Onpenenenus noustuii «cpen- | Knaccuduuuposats IIpuHuMaroT, coxpanstor | Bocriuranue
Kallis ¥ CBOMCTBa | CBOMCTBA B CBETE TEOPUH HHE COIN», KKHCIIBIC COMH, W3y4YeHHbIE 00BEKTHI U y4eOHylo0 3aauy, KauecTB JINYHO-
B cBere TOJI 3JEKTPOIUTHUECKON Auc- «OCHO BHbIE coim». CocraBiie- | sIBIEHUSA Ha6J'IIO[[evHI/Ie U |[IaHHPYIOT NECHCTBHA B | CTH obecrieunBa-
59 | Comu: kmaccugu- | COHHauMH Bsaumopetict- §42, yrp.1-5 | HHE XapaKTepUCTHK 0611[1/134 OIHCAHHE PEAKLHH CONlelt | COOTBETCTBUM C I0CTa- FOIINX COLMANhb-
KaIs ¥ cBojicTaa | PR COMCH ¢ Meraamy, XHMIYECKHUX CBOHCTB cojtefi ¢ C TIOMOIUIbIO ECTECTBEH-  |BJIEH HOM 3a1auel, HYIO0 MOOUJIb-
0COOCHHOCTH ITHUX PEaK- MO3UINI TEOPUM 3JIEKTPOIIH- HOTO (PYCCKOTO MM YCIIOBUSIMH €€ peain3a- | HOCTh, CIIOCO0-
B cgere TO/1 nui. Bzaumonelicreue THyeckor auccornuanuu. Coc- POJTHOTO) SI3bIKA U SI3bIKA | IHH HOCTb [PHUHHU-
cosieid ¢ consimu. Mcnosnb- TaBJIEHUE MOJIEKYJISIPHBIX, MO~ | XMMUHU. MaTh CaMOCTOSI-
30BaHHE TaOIUIBI PACT- HBIX U COKPAIIEHHBIX HOHHBIX TEJIbHBIC
BOPUMOCTH JIJIsl XapaKTe- YpaBHEHUI peaklUil C y4acTu- pelieHus.
PUCTHUKN XUMHUUYECKUX em coueil. [IpoBenenue onbIiToB,
CBOICTB COJ€el. MOATBEPKIAAIOIIUX XUMUYECKUE
JI.32. B3aumozeiicteue CBOWCTBA COJIEH, C COOIIONEHH-
cojied ¢ KUCIOTaMH. €M MpaBHJI TEXHUKHU Oe3omac-
33. BzaumoeiictBue Hoctu. CocTaBiieHHe JOKIaa
coJieli ¢ meIoYaMHu. 110 TEME, ONPEALIEHHON caMo-
34. BzaumoeiictBue CTOSITENIBHO
COJIEH C COJSIMM.
35. Bzaumoeiictue
pacTBOpPOB COJIEN C
MeTaJlIaMU
60 | 'eneTnueckas lenernyeckue psaapl Me- | §43, ymip.1,2, | Onpenenenue noHATHA «reHe- NnnroctpupoBats: [TpuHuMmaroT coxpassirot | GopmMupoBaHue
CBSA3b MEXKTY Taita v Hemeramia. I'e- | 3y 4 (no Tr4yeckuit psag». CocraBieHue a) MpUMepaMH OCHOBHBIE | Y4eOHYIO 3a/1ady, Iia- OTBETCTBEHHOI'O
KJIACCAMH HEOp- HETHHECKast CBSA3b MEKNY | BRiGopy) MOJIEKYJISI-PHBIX, TIOHBIX H TIONIOMEHHA TEOPUH HUPYIOT JACUCTBUS B OTHOIIIEHUS K
rAHMYECKHX Be- KJIacCaMH HeopraHuyec- COKpAIIEHHBIX MOHHBIX 3EKTPOIUTHUECKON COOTBETCTBHH C IIOCTa- | YYEHHIO,
IeCTE KHX BEILECTB ypaBHEHUH peaxiuii ¢ JIMICCOLMAIINH; BJIEH HOM 3a1aueld, TOTOBHOCTH U
ydacTreM 31eKTpoiauToB. Coc- | 0) reHEeTHYECKYO B3au- YCIIOBUSIMHU €€ CHOCOOHOCTH
TaBJIEHUE ypaBHEHUH peakiuii, | MOCBA3b MEXIY BEIIECT- | peau3aluu 00yJarommxcst K
coorBercTByromux Ilocnenosa- | Bamu (ITpOCTOE BELIECTBO CaMOpPa3BUTHIO U
TEIBHOCTH («IIETIOYKE») Tpe- — OKCUJ- THAPOKCH]T - camoo0pa3oBa-
BpaIIeHU HEOPTaHMYECKUX COJIB). HUIO HA OCHOBE
BEIIIECTB Pa3IMYHBIX KIacCOB. MOTHBAIIUHU K
BrinonHeHne npsiMoro MHIyK- 00y4eHUIO 1
THBHOTO JIOKa3aTeIbCTBA MTO3HaHMIO,
61 | [Ip4 Pemenue Pemenne sxcriepumen- O6pamienue ¢ 1a00paTOPHBIM [TmanupoBatk 1 MPOBO- yMEHHE ONpeeNnsTh yMeHHE

AKCIEPUMEHTAIIb

TaJIbHBIX 3aJ1a4

000pYy/I0OBaHUEM U HATPEBATEIIb-

JIUTH XUMHUYECKUH DKCIIe-

LIEJIM ¥ 334

YIPABIISITH CBOEH




HEIX 3a1a4 HBIMH ITPUOOpPaMH B COOTBETCT- | PUMEHT, CITIOCOOHOCTh JEATENBHOCTH, MO3HABaTEIbHON
BHUU C ITpaBUJIaMU TEXHUKHN 66- ACIaTh BbIBOABI U YMO3a- BI)I6I/IpaT]) CpeacTBa ACATCIIBHOCTBIO.
3omacHocTH PacrozHaBanue KJIFOYCHUS U3 HAOJIo/le- | pean3aliiy 1ed 1
HEKOTOPbIX aHMOHOB U KaTHO- HHﬁ, MPUMCHATL UX Ha
HoB. HaOmroneHue cBoiicTB Be- MIPAKTHKE;

LIECTB U IIPOUCXOSAIINX C HU- ¢dbopmupoBaHUe

MU sBieHni. Onucanne XuMu- HAaBBIKOB IMTPOBOJAUTH
YECKOro 3KCIEPUMEHTA C IIOMO- XUMHUYECKU I

IIBI0 €CTECTBEHHOTO (PYCCKOro IKCIIEPHUMEHT;

WJIH POJTHOTO) SI3bIKA U SI3bIKA

XUMHH.

62 | O6o6meHue [Mony4eHne XUMHYECKOM UH- [MpuHUMarOT, coxpaustorT | PopMUpoBaHUE yMEHHE | (OPMUPOBAHKE
63 | cuctemaru3amnus IToxror. (hopmaruu U3 pas3aYHBIX KCTO- |YUEOHYIO 3a1auy, CIIyLIaTh U BCTYNATh B HKOJIOTMYECKOr0

SHAHUIH [0 TeMe KOHTp. pao. yHuKoB. [Ipencrapiienue nHdo- |MIAHUPYIOT IEHCTBHS B JIMaJIor, MBIIIICHHS
«PaCTBOpeHI/Ie. pManuu 1o TGMS ((PaCTBOpeHI/Ie. COOTBGTSTBI/II/I C l_‘I'OCTa- -YMCHHE yUaliuxcs YMCHUSA O CHHU-
PactBoper. CBOii- PactBopbl. CBOICTBa pacTBOPOB |BJICH HOIT 3a1a4eii, MPOU3BO/MTE MPOCTBIE | BATh CBOIO
CTBA PACTBOPOB AIIEKTPOJIUTOBY B BHJIC TAOJMII, |YCIOBUSIMHU €€ peai3a- JIOTUYECKHE ICHCTBHS JeATENbHOCTD U
CXEM, OTMIOPHOTO KOHCIIEKTa, B |IIUU (aHamu3, CUHTE3, CPaB- | MOCTYIKH

SMCKTPOJITOBY TOM YHCIIE C TPUMEHEHHUEM HeHue, o0o0mIeHmue. ), JpYTHUX JIIOJeH

cpeacte UKT -peduiexcust cnoco0oB u
YCIIOBUM JIEHCTBUS,

64 | KonrponbHas pa- -yMEHHUE YYaIHXCsl
oota 4 1o Teme IIPOU3BOIUTHL aHAIIU3,
«PacTBopeHwe. CHHTE3, CPaBHEHHE,
PactBopsl. CBoOii- obobmenne
CTBA PACTBOPOB KOHTPOJIb U OLICHKA
3IEKTPOJUTOB) De3yIIbTaToB

JeATENBHOCTH;

65 | Knaccudukamust | OKuCIMTENBHO-BOCCTA- Omnpenenennst MoHATHH «okuc- | Kiaccuduumporats ® yMEHUE CIIyLIaTh U pasBuTHE
XUMHUYECKUX pea- | HOBUTCIbHBIC PEAKIIHH. JIUTETLHO-BOCCTAHOBUTEIIbHBIC | U3yU4ECHHBIC OOBEKTHI U BCTYIaTh B IMAJIOT, COOCTBEHHOTI'0
kiii. OBP Omnpenenenue cTernexHen pEAKLIUM, KOKUCIUTENDY, seienus, OBP y4acTBOBATH B LICITOCTHOT'O

OKHUCIICHUS JUIs DJIEMEH- «BOCCTAHOBUTEIIb), KOKHUCIIE- yriyOJieHue Ipe/ICTaB- KOJUICKTUBHOM MHPOBO33pEHUS,

TOB, 00pa3yOIIUX Be-

IIECTBA pa3HbIX KJIACCOB.

Peakiyu noHHOrO 00OMe-
Ha ¥ OKMCIIMTEILHO-BOC-
CTaHOBUTEIILHBIC PEaK-
. OKUCIUTEND U
BOCCTaHOBHUTENE, OKHC-
JIEHHE ¥ BOCCTaHOBJIE-
Hue. CocTaBiieHHE ypa-

HUey, «BoccTaHoBieHney. Kia-
ccuuKaus XUMHYECKUX pea-
KIUH 110 IPU3HAKY «U3MEHEHUE
CTEIEHEW OKHUCIICHUS DIIEMEH-
ToB». OTpesieneHre OKUCInTe-
JI1 ¥ BOCCTAaHOBUTENS, OKHCIIE-
HUS ¥ BOCCTaHOBJIEHUS.
Hcnonb3oBaHue 3HAKOBOTO
MOJIEIHPOBAHUS

JIEHU! 0 MaTepHalbHOM
€IMHCTBE MHPA;

o0CyXIeHnN TpoodIieM,
-yMeHI/IC yqamnxcsl
MIPOU3BOJUTH IIPOCTHIE
JIOTHUECKHE JIeHCTBUS
(amanus, cuHTE3, CPaB-
HeHue, 0000IeHuE ),
-pediiekcust crocoooB 1
YCIIOBUH JEHCTBUS,

MOTPEOHOCTH U
TOTOBHOCTH K
camoo0pa3oBa-
HUIO,




BHCHUM OKHCINTEIBHO-
BOCCTaHOBHUTEIIBHBIX Pe-
aKIUN METOJIOM DJICKT-
pOHHOTrO OanaHca.

. BzaumonerictBue
LIMHKa C CEpPOMl, COJITHOM
KHUCJIOTOM, XJI0PUJI0M
memu (I1). 'openue mar-
Huia. Bzaumonelicreue
XJIOPHOM U CEpOBOIOPO-
JTHOU BOJBI

66 | CoiicTBa uzyue- | CBOHCTBa MPOCTBIX ITogror. Cocrasnenue ypaBHeHuit okuc- | OBP yriryOnenue npen- YMEHUE OIPENENATh Lie- | BOCIIUTAHHUE
HHBIX KJIACCOB Be | BelecTs- meramuios u KOHTp. pao. JIUTENTbHO-BOCCTAHOBUTEIBHBIX | CTaBJIEHUM O MaTepualib- | JIM U 3aJ1a4 JEeATEIbHO- | TOTOBHOCTH K
ILIECTB B CBETE HEMETAJIOB, KUCIIOT U peaxIuii METOJIOM 3JIEKTPOHHO- | HOM €IMHCTBE MHpA; CTH, BBIOMPATh CPENICTBA | OCO3HAHHOMY
OBP COJIEH B CBETE OKUCIIU- ro Oamanca. OnpeneneHne oku- peanu3anuy LEeH U BBIOOpPY J1astb-

TEINbHO-BOCCTAHOBUTEIIb- CJIUTENS U BOCCTAHOBHTEIA, MPUMEHSTh UX Ha Ipak- | Heifmel oOpa-
HBIX peakiui OKHCJIEHUS] 1 BOCCTaHOBJICHUS THKE; POpMUpPOBaHHE 30BaTEIbHOU
HaBbIKOB NPOBO/INTH TPaeKTOPHH.
XUMUYECKUH DKCIIEPU-
MEHT;
67 | UToroBasi KOHTpoOJiLHasi padoTa 5
68 | AHanu3 pe3ynbTaTOB KOHTPOIBHON paOoThI. yriryOieHue mpeacTas-
JIEHU! O MaTepUalbHOM
€/IMHCTBE MHPA;
9 Knacc
Ne | Tema ypoka | coaep:kanue Jomamnee | Buasl nesiteibHOCTH [TnanupyeMble pe3yabTaThl
Tun ypoxa 3aJaHue Yy4Jalnuxcsa HA ypoke [IpenmetHbIE MeranpenMmeTHbIE JImgyHOCTHEIE
1. O0mmas XapaKTepUCTHKa XUMHUYECKHX 3JIEMEHTOB M XMMUYEeCKUX peakiuii 104
1 XapaKTepHc- Tb B kaOuHere GU3MKH. §1, yop. 1-10 XapakTepucTuka XUMHAYECKHX OBJIaJicHHE OCHOBaMH YMEHHE OpraHu3oBbiBaTh | Bocniutanue
2 TUKA XUMHU- XapakTepucTuKa 3aeme- 3JIEMEHTOB 1-3-T0 MEepHOIOB MO | XUMHYECKOH IpaMOTHOC- | yueOHOE COTPYIHHUYECTBO | Ka4eCTB
YEeCKOro 3je- | HTa IO €ro MoJI0KEeHUI0 uX nojoxxeHuto B [leppoguuec- | TH: CHOCOOHOCTBIO aHa- | U COBMECTHYIO ACATENb- | JTUYHOCTH
MenTa Ha oc- | B Ilepronudeckoii cuc- KOW CUCTeMe XMMHUYECKHUX dJie- | JIM3UPOBATh U OOBEKTHB- | HOCTh C YUUTEIEM H obecreunBaloIux
HOBAHMY ero | TEME XMMIUECKHX Jie- meHTOB JI. 1. Menneneena; HO OLICHMBATh )KU3HEH- | CBEPCTHUKaMH; padOTaTh | COLUATBHYIO
menToB JI. . Mennenee- XHUMUYECKUX CBOUCTB aM(oTep- | HBIE CUTyalluH, CBSI3aH- | WHAWBUAYalbHO U B TPY- | MOOHMJIBHOCTB,
TMOJIOKCHUAB | o) Coiicta OKCH/IOB, HBIX OKCHJIOB U THJIPOKCHJIOB. HBIC C XMMUEH, HaBbIKa- | TIIe: HaXOAUTH oblIee CIOCOOHOCTh
Hepj/IO[II/IIIe- KHCJIOT, OCHOBaHUH U CO- CocraBiieHre MOJIEKYJISIPHBIX, MU Ge3omacHoro oopa- pelIeHue U paszpeniaThb MPUHUMATh
CKOU CUCTCMC | neji g cBere Teopuu TOJIHBIX U COKPALIEHHBIX MOH- | LIEHUS C BENIECTBAMH, KOHQIIMKTBI HA OCHOBE CaMOCTOSITENLHBIE
A.1.Menne- 3IEKTPOIUTUYECKON - HBIX YPAaBHEHUI peaKuil HCIIOIb3yEMBIMU B COIIACOBAHUS NO3ULUHI U | PELLEHUSI.

JI€CBa




CCOITMAIINH ¥ OKHUCIIe-
HHUS-BOCCTAHOBJICHUS.

. Monenu atoMOB 3J1e-
MEHTOB 1-3-r0 mepuomoB

TMOBCEIHEBHOMN JKU3HHU;

y4€Ta UHTEPECOB;

Awmdotepnbie | [lonsatue o mepexoansix | § 2, ymp. 1-4 | Onpenenenue noHATHS «am- OBJIaJIECHUE YMEHUEM ¢dbopmynupoBaTh, apry- ¢dbopmupoBaHue
OKCHJIBI 1 anemeHTax. AMporep- (oTepHBIEC COETTHEHUS. aHaJIM3UPOBATH U IJ1a- MEHTHPOBATh U OTCTAaU- | OTBETCTBEHHOIO
THAPOKCHIBI | HOCTE. I'enernueckuii Habnronenue u onucanue pe- HHUPOBATh 3KOJIOTUYECKU | BaTb CBOE MHEHHUE; OTHOLLIEHUS K
PAA IEPEXOTHOTO AJle- aKLIMH MEXIy BellecTBaMU Oe3zomacHoe TIOBEICHHE | YMEHHUE OIICHUBATh [Ipa- | y4e-HHIo,
MEHTA. C TIOMOUIbIO ECTECTBEHHOI'O B LIEJSIX COXPaHEHUs BUJIBHOCTH BBIITOJTHEHUSI | TOTOBHOCTH U
JI. 1. Tlonyuenue ruapo- (pyccKOro Wit poaHOTrO) 3JI0POBbS M OKPY)KaroIle | yueOHOI 3a1auu, COOCT- | CITIOCOOHOCTH
KcujJa IIMHKA U UcCcleo- sI3bIKA U A3bIKAa XUMUU. Cpenbl; BEHHBIE BO3SMOKHOCTH €€ | 00Yy4arommxcst K
BaHHE €ro CBOWCTB [IpoBeaenue onpITOB, MOJ- pelieHus; CaMOpPa3BUTHIO U
TBEPXKAAIOMINX XUMHYe- camoo0pa3oBa-
CKHe CBOWCTBa aM()OTEPHBIX HUIO Ha OCHOBE
OKCHJIOB M THAPOKCHJIOB MOTHBAIIUHU K
00y-4CHUIO U
M03Ha-HUIO
[Mepuoanyec- | Ilepuomuueckuii 3akon u | §3, ynp.1,2,5, | Onpenenenne BuioB knaccudu- | yriyOneHue IpeacTas- YMEHHUE OPTaHU30BbIBATh | YCBOEHHUE IIPABUII
Kuii 3akoH u | llepuoanyeckas cucre- 6,8 Kallul: €CTECTBEHHOW U MCKyC- | JIGHHW O MaTepUajbHOM | ydyeOHOE COTPYIHHUYECTBO | WHAWBUAYaIbHO-
[eproanyec- | Ma XMMHYECKHX dJeMeH- ctBeHHOM. Co3/laHue Mozienel ¢ | eTUHCTBE MUpa; Y COBMECTHYIO JIeSITe€lb- | 'O U KOJIJIEKTHB-
Kas CHCTEMA toB JI.1.Menneneena. BBIJICJIEHUEM CYLIECTBEHHBIX HOCTb C YUUTEIEM U HOI'O
I V. Mene- Pazmunbie popmbr Ta6- XapaKTepPUCTUK 00BEKTA M pe- CBEPCTHUKAMU; paboTaTh | 0€30MacCHOro
eepa B ceere | AL [lepnonuueckoit AICTaBICHUEM MX B [IPOCTPAHCT- WHIUBHUIYaJIbHO U B TPY- | TMOBEACHUS B
CHCTEMBI. BEHHO-TpaUIecKor Win 3Ha- TTe: HaXOIUTh o0IIee Ype3BbIYaiHBIX
YHCHHA O JI. 2. MopenupoBanue KOBO-CHMBOJIMUECKOU (hopme peLIeHNe U pa3peiiaTh CUTYalMsIX,
CTpOCHNH nocrpoenus [leproau- KOHQIIMKTBI HA OCHOBE YTPOKAOIIHX
aroma yeckoii cucremsl /], 1. COITIacOBaHM MO3KULMUHA U | )KU3HU U
Menpeneesa yuéra uHTEepecoB; HOpMy- | 3M0POBBIO JIIOJEH;
JUPOBATh, ApTYMEHTUPO-
BaTh U OTCTaUBaTh CBOE
MHEHHE;
Xumnueckas | XUMHYEcKas OpraHu3a- §4, ynp.1-5 XapakTepucThKa poJid XUMUYe- | IPHOOPETEHUE OIbITa YMEHHUE CAMOCTOSATEIBHO
OpraHuzanusi | LK KHBOH U HEKHBOI CKHX 3JIEMEHTOB B )KUBOW U HE- | MCIIOJNb30BAHUS Pa3ni- | ONPEAENSTh IeJTH CBOETO
JKUBOM 1 He- | TPHPOIbl. XUMHYECKUH *uBOH npupoje. CocTaBlieHHe | HBIX METOJOB U3yUeHHs | 00y4YeHUs, CTABUTH U
SKUBOI TpH- COCTaB 7pa, MAHTHH U AHHOTALJH K TEKCTY. Onpene- BEIIIECTB ¢dbopmynupoBaTh ISt
OB 3eMHOM Kopbl. XuMHU4e- JICHWE [IeNU y4eOHOH JesiTeNb- yriryOlieHue mpeacTaB- | ceOsl HOBBIE 3a/1a4d B

CKHE 3JIEMEHTHI B KIIET-
KaX KUBBIX OpraHu3MOB.
Makpo- 1 MEKpO3JIEME-
HTBI.

J. Mogens ctpoeHus

HOCTH C TIOMOIIBIO YYUTEINS U
CaMOCTOSITENBHO, TIOMCK CPEI-
CTBa €€ OCYIIECTBJIECHHUS 110
IJIaHy, COTIOCTaBJICHNE CBOUX
JICHCTBHIA C IIEIIbIO U IIPU HE0O-

JIEHU! 0 MaTepHalbHOM
€IMHCTBE MHPA;

yué0e 1 o3HaBaTeIbHON
JeSITENBHOCTH,
pa3BUBAaTbL MOTUBBI U
HMHTEPECHI CBOEU
[03HABATEJIbHON




3€MHOT0 IIapa B More-
pedYHOM pazpese

XOAMMOCTH UCIIPABJICHUEC OLIN-
OOK C TOMOIIBIO YUUTENS U
CaMOCTOSITEIbHO

JIeATeIIbHOCTH;

Knaccuguka- | O600menue ceenenuii 0 | § 5 10 cnop: | OnpeneneHus NOHATHH «XMMH- | OBJIaJIEeHME OCHOBAMU yYMEHHE ONpPEeNeNnsITh I0- | YCBOGHUE MPaBHII
U] XAMHYe- | XMMHYECKHMX PEAKUMAX. | «MpI MO0II- | YECKAs PEAKUUS», «PEAKLMH CO- | XMMHYECKOH IPaMOTHOC- | HATHS, CO31aBaTh 0000- | MHAMBHIYaJIbHO-
CKHX PeaK- Knaccnquaunil XUMH- | 1 K OYeHb SIMHEHUSY, «PEAKIIUHU pa3iio- TH: CIOCOOHOCTBIO aHa- | IIEHUs, yCTaHABIIMBAThH T'O M KOJIJIGKTUB-
1wt 110 pas- HECKHX PEAKIH 110 PA3- | payepony...y, | KEHUA, «PEaKin oOMeHay, JMU3UPOBATh M O0BEKTUB- | aHAJIOTHH, KIacCU(DUIN- | HOTO
TMUHBIM OC- | JAYHBIM OCHOBAHHAM: yip.1, 2 «PEAKIUH 3aMEIIEHHS, «PEAK- | HO OLECHUBATH KU3HEH- | POBATE, CAMOCTOATENLHO 0e3omacHoro
HOBAHMSIM COCTaBY H YHCIY pearu- MU HEUTpaU3aIin», «9K30- HBIC CUTYaIlUH, CBSI3aH- | BHIOMpaTh OCHOBAHUS U | TMOBENICHHS B
PYIOIIUX U 00pa3yrOIIH- TEpMHUUECKUE PEAKLIUN», «IHJI0- | HbIEe C XUMHUEH, HABbIKA- | KPUTEPHHU IJIS KIIacCH(U- | Ype3BBIYAHBIX
XCs BEIIECTB, TEIIIOBOMY TEpMHUUECKUE peakluny, «o0pa- | MU Oe3onmacHoro odpa- Kallu¥, yCTaHABIIMBATh CUTYyaLUsX,
a¢deKTy, HanpaBJIeHHIO, TUMBIE PEaKIun», «HeoOpaTu- LICHUS C BEIIECTBAMH, MPUYMHHO — CJIEICTBEH- | YIPOXKAIOMINX
W3MEHEHUIO CTeIeH eit MBI€ PEaKINI», OKUCIUTEILHO- | HCIIOIb3yEMbIMH B HBIC CBSI3H, CTPOUTH KHU3HU U
OKHCIJICHUS 3JIEMEHTOB, BOCCTaHOBHUTEIBHBIC PEAKIIUN», | TIOBCETHEBHOM KU3HH; JIOTHYECKOE PACCYyXkIe- | 3I0POBBIO JIIOJEH;
00pa3yroIIyx pearupy- «TOMOT'CHHBIE peaKIUI», «reTe- | YMEHHUEM aHaJIN3UPO- HUE, YMO3aKIIOUCHUE U
IOlIHE BelecTBa, dase, pOTEeHHBIC pEaKIny», «KaTajdu- | BaTh U INIAHUPOBATH JienaTh BBIBOJIBI,
WCTIOJIb30BaHMIO KaTa- TUYECKUE PEaKIUN», «HeKaTa- 9KOJIOTHYECKH Oe30mac-
JM3aTopa. JUTHYECKUE PEAKIHNY», «TeIJIO- | HOE MOBEIEHHUE B LENIX
JI. 3. 3amemienue Meau B BOi1 3 (EKT XMMUYECKOW peak- | COXpaHEHHs 3/I0POBbS
pacTBope cyibdara Meau Iuu». XapaKTepUCTUKA XUMH- | OKpY)Karollel Cpe/bl;
(IT) xenezom YeCKUX peaKlMi Mo pa3aInyHbIM
npu3HakaM. CocTaBieHne MO-
JIEKYJSAPHBIX, TIONHBIX B COKpa-
HIEHHBIX NOHHBIX YPaBHEHUN
peakuwmii. OnpeneneHue OKuc-
JIUTENS U BOCCTAHOBUTEIS, OKH-
CIIEHMS ¥ BOoccTaHOBJeHMs. Ha-
Omro/ieHNe U ONKCcaHue peaklnit
MEKAY BEIeCTBAMH C TOMO-
HIBI0 €CTECTBEHHOT'0 (PYCCKOT0
WJIH POJTHOTO) SI3bIKA U SI3bIKA
xumun. [Ipeacrasnenue nudop-
Marnuu 1o Teme «Kaccuduka-
U] XAMHUYECKUAX PEaKIuii» B
BHJIE TA0JIUII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHCIIE C TIPH-
MeHeHuneM cpencts KT
ITousarue o [TonsTre o ckopocTu xu- | §5 10 KoHIa, | OnpeneneHue MOHATHS «CKO- (dbopMHpOBaHUE MIEPBO- yMeHHe OpraHu30BbIBaTh | BocnuTanne
CKOPOCTH XH- | MU4eckoii peakiuu. Pa- | yrip, 3-8 POCTh XUMUYECKOW PEaKIIUN». HaYaJIbHBIX CUCTEMATH- | Y4eOHOE COTPYAHUYECTBO | KA4eCTB JIMYHO-
MUYECKO KTOPBI, BIUSIOMINE HA OObsicHeHHE C TPUBECHUEM 3UPOBAHHBIX MPEJICTaB- | M COBMECTHYIO JIeATeNb- | CTH oOecreynBa-

peakiuu

CKOPOCTb XUMHNYECKUX

IIPUMEPOB BIIMSHUSI HEKOTOPBIX

JICHHUM O BEIIeCTBaX, HX

HOCTH C YYUTCIIEM U CBEC-

OIIMX Ccolralib-




peakuwmii. . 3aBucu-
MOCTh CKOPOCTH XUMH-
YECKOM peakluu OT MpU-
POIIbI pearupyronux Be-
IIECTB. 3aBHUCHUMOCTh
CKOPOCTH XMMHUYECKOU
peakuuu OT KOHIICHTpa-
UM PEarupyroInux Be-
IIECTB. 3aBUCHUMOCTh
CKOpPOCTH XMMHUYECKOU
peakuuu OT TUIOIIAJH CO-
MIPUKOCHOBEHUS pearu-
PYIOIIMX BEIIECTB («KH-
MAIMH Ci10i»). 3aBUCH-
MOCTh CKOPOCTH XUMH-
YECKOW peaKlUu OT TEM-
nepaTypsl pearupyrommx
BemtecTB JI. 4. 3aBucu-
MOCTh CKOPOCTH XUMH-
YECKOM peaKluu OT IpU-
POIIbI pearupyronux Be-
IIECTB HA IIPUMEPE B3au-
MOJIEHCTBHS KHUCIIOT C
MeTaiami. 5. 3aBUCH-
MOCTh CKOPOCTH XUMH-
YECKOW peaK MU OT KOH-
LIEHTPAIIUN pearupyro-
[IUX BEIIECTB HA MPUME-
p€ B3aUMOJECHCTBUS LIU-
HKaC COJISTHOM KHCIJIOTOM
Pa3JIMYHON KOHLIEHTpA-
uuu.6. 3aBUCUMOCTH
CKOPOCTH XMMHUYECKOU
peakiuu OT TUIOIIAIN
CONPUKOCHOBEHUS pea-
TUPYIOIIUX BEIIECTB.

7. MonenupoBaHUE «KH-
TISIIero cios». 8. 3aBu-
CUMOCTb CKOPOCTHU XU-
MHUYECKON peaKuu OT
TeMIIepaTyphl pearupyro-

(haKTOpOB HAa CKOPOCTh XHMH-
yeckux peakiuii. HaGmoneHue
U OIUCAHUE PEAKIUN MEXY Be-
IIECTBAMU C IIOMOIIBIO €CTECT-
BEHHOT'0 (PYCCKOT'O MJTH POJTHO-
o) si3bIKa U si3bIKa XuMuu. [1po-
BeJIEHUE OIBITOB, TTOJTBEPKIa-
IOIIMX 3aBUCHUMOCTh CKOPOCTHU
XUMHYECKON peaklnu OT pas-
JUYHBIX (PaKTOPOB-

MpEeBpaIeHUsX, Yriyo-

JICHUE MPEJICTaBIEHUHN O
MaTepUabHOM eIMHCT-
BE MUpa;

pCTHUKaMU; paboTaTh
WHAWBUAYaIBHO U B TPY-
TTe: HaXOIUTh o0IIee
peleHne U pa3peiaTh
KOH(IUKTHI HA OCHOBE
COIIACOBAHUS TIO3ULUH U
y4€Ta UHTEPECOB;
¢dbopmynupoBaTh, apryme-
HTHPOBATh M OTCTANBATh
CBOE MHECHIE;

HYH MOOUJIb-
HOCTb, CIIOCO0-
HOCTh MPHHUMATH
CaMOCTOSATENIbHBIC
pelieHus.




IUX BCIIECCTB Ha ITpUME-
p€ B3aUMOJIEHCTBUS OK-
cuna meau (II) ¢ pactBo-
pOM CEPHOM KHUCIIOTHI
[P PA3IAYHOU
TeMIepaTrype

8 Karanusaro- | KartanuzaTtops! u kata- §6, ynp.1-5 Onpenenenvie MOHATHS «KaTa- OBJIaJICHUE OCHOBAMH BJIAJICHUE OCHOBAMU Ca- | YCBOCHHE IIPaBUII
pBI 3. Uarnburopsl. AH- nu3aTop». HabnroneHre u onu- | XUMHUYECKOH TPaMOTHOC- | MOKOHTPOJISI, CAMOOLIEH- | MHIMBHIYaJIbHO-
THoKcuaHThL. /1. I'omo- CaHME peaKIMii MeX/1y BEIIeCT- | TH: CIIOCOOHOCTBIO aHa- | KU, IPUHATHUS PELICHUH U | TO U KOJUIEKTHB-
TeHHBII U reTeporeHHbIH BaMH C TIOMOIIBIO €CTECTBEHHO- | JIM3UPOBATh U OOBEKTUB- | OCYIIECTBICHUS OCO3HA- | HOTO
karanu3. depMeHTaTHUB- T0 (PYCCKOTO MM POHOTO) HO OLIGHMBATh )KU3HEH- | HHOTO BbIOOpa B yueo- 0e3omacHoro
HBIW KaTanu3. UHrnbu- SI3bIKA U sA3bIKa XUMuU. [IpoBe- | HblE cUTyanuu, CBA3aH- | HOM U IIO3HABATENbHOU IIOBEICHUSA B
poBaHUe. JIEHHE OIBITOB, MOATBEPK/IAal0- | HbIE C XUMHUEH, HaBbIKa- | JEATEIbHOCTH; Ype3BbIYaiHbBIX
JI. 9. Paznoxenue nepo- LUX BJIMSHHUE KATAJIU3ATOPOB MU Ge3omnacHoro oopa- CUTYyaIUsX,
KCHJIa BOJOPOJa € ITOMO- Ha CKOPOCTb XMMHUYECKOM pea- | LIEHMS C BEIECTBAMH, yIpOXKaIOMNX
LIbIO0 OKCUJA MapraHua KIIUH WCIOJIb3yEMbIMH B KU3HU U
(IV) n xaTanassl. MIOBCEAHEBHOM JKU3HU; 3JI0pOBBIO JIFOJIEH;
10. OGHapyxeHue KaTa- YMEHHEM aHaJIN3UpO-
J1a3bl B HEKOTOPBIX MH- BaTh U MJIAHUPOBATH
HIEBBIX MpoaykTax. 11. 9KOJIOTHYECKH Oe3omac-
Wurnbuposanue B3au- HOE [0BEJICHUE B LIENAX
MOJIEHCTBHSI KHCIIOT C COXpaHEeHHUs 3710pOBbs U
METaJ/IaMH  YPOTPOIU- OKpYXaroIEel Cpelsl;
HOM
9 O06001IeHUE U CUCTEMATU3ALIUS 3HA- noBTop. §1-6 | IlpencraBnenne undopmanuu (dhopmupoBanue YMEHHUE ONPENESNATh M0- | (JOPMHUPOBAHUE
Huii o Teme «OO6IIas XapaKTepHUCTH- o TeMe «Bpenenne. O6ras TepBOHAYATIEHBIX HATHS, CO3aBaTh 0000- OTBETCTBEHHOT'O
Ka XUMHIYECKHIX 3IEMEHTOB M XUMIYe- XapaKTepUCTUKAa XUMHUYECKUX CHUCTEMaTU3MPOBAHHBIX | IIEHUS, yCTaHABIMBAThH OTHOILEHUS K
CKHX PEeaKIHii. DJEMEHTOB M XHMHYECKHX PeaK- | Mpe/CTaBIeHn o aHaJIOTHH, KIacCU(QUIN- | YUCHUIO,
uuit. [leppoauueckuit 3aKoH U BEIIECTBAX, UX pOBaTh, CAMOCTOSATENIBHO | TOTOBHOCTH U
[epnoauueckas cucrema XMMH- | TIPEBPALICHUAX W IPaK- | BEIOMPATh OCHOBAHHUS CIIOCOOHOCTH
gyeckux dneMeHToB [I.M1.Menze- | THYeCKOM MPUMEHEHUH; | KpUTEpUH AJIsl Kiaccuu- | o0yJarommxcst K
JieeBa» B BUJE TaONHII, CXeM, KalluY, yCTaHaBJINBATh CaMOpPa3BUTHIO U
OIOPHOr'0 KOHCIEKTa, B TOM MPUYMHHO — CIIEICTBEH- | CaMOOOpa30BaHH
YHCclie C IPUMEHEHUEM CPEICTB HBI€ CBSI3H, CTPOUTD 10 Ha OCHOBE
UKT JIOTUYECKOE pacCyxke- MOTHUBAIUU K
HUE, YMO3aKITIOUCHHE U O0yUYCHHIO U
JIeNIaTh BBIBOJIBI; MO3HaHMIO,
10 | KonTponpsHas pabota 1 mo teme «O06- | §7, ymp.1-6

masd XapaKTCPpHUCTUKAa XUMHUYCCKUX
9JICMCHTOB U XUMHYCCKHX peaKHHﬁ)>




11 | Anamus pesynapratoB KP Nel ‘
2. Meramisl 174
12 | Tlomoxeuue [Tonoxenne meramos B | §8, ymp.1-3; OmpenencHue MOHATHS «METa- OBJIaJIEHE OCHOBAMH YMEHHUE OLICHUBATh Npa- | (OPMHUPOBAHUE
3JIEMEHTOB- ITepuoguueckoii cucre- §9, ynp.2,4,5; | JIbD». CoctaBnenue xapakre- XMMUUECKOH TPaMOTHOC- | BUJIBHOCTD BBIIIOJHEHHSI | OTBETCTBEHHOIO
METAJLIOB B M€ XUMHYCCKHUX DJIEME- §10,ymp.2 PUCTUKM XMMHYCCKHUX DJICMCH- TH: CIIOCOOHOCTBIO y4eOHO# 3a1auH, CO6CT-“ OTHOIICHMSA K
Iepuommuec | HTOB J.1.Menneneesa. i 4 (110 TOB-METILIOB 110 HX TIONOXKe- AHATH3MPORATE 1 BEHHBIE BO3MOXKHOCTH €€ | yUEHUIO,
KOM CHCTEME MeTaHHI/I‘IeCKaSI"KpI/ICTa- BEIGODY) Huto B [lepuonuueckoii cucre- OB BEKTHEHO OLCHHBATS pelieHus; BiIajieHle oc- | TOTOBHOCTH U
JUTMYecKast peméTka u M€ XUMUYECKHX 3JIeMEHTOB /. HOBaMH CaMOKOHTPOJIA, CIIOCOOHOCTH
.. Menne- JKU3HEHHBIE CUTYallUU
MeTaJUIMYecKas XMMHYe- W. MenneneeBa. Xapakrepuc- yauuu, CaMOOILICHKH, IPUHATHSL | O0ydalomuXxcs K
JIeCBA M OCO™ | crayg csizb. OGLE ¢bu- THKA CTPOEHUSI ¥ 00IIUX (hu3u- | CBSI3aHHBIC C XMMHEH, pelIeHuH 1 OCYIIEeCTBIe- | CAMOPa3BUTHIO U
beHHOCTH 3MYECKHE CBOHCTBA Me- YEeCKUX CBOMCTB MPOCTHIX Be- HABBIKAMH 0€30I1aCHOr0 | HHUsI OCO3HAHHOTO BBIOO- | caMOOOpa3oBaHu
CTPOCHMA X | 1o, CraBbl, HX 1ecTB— MeTailioB. OObsCHE- | oGpameHus ¢ BeecT- pa B yueOHOM U Mo3HaBa- | 10 Ha OCHOBE
atomoB. Ou- CBOMCTBA U 3HAUECHHUE. HHE 3aBUCUMOCTH CBOMCTB (MK BAMHU TEILHOHN JIeSITeIbHOCTH; MOTHUBALUHU K
3UYECKHUE J. O6pa3supbl crtaBoB MpecKa3aHne CBOMCTB) XUMHU- ’ 00y4eHUIO 1
CBOMCTBA Me- YEeCKHUX AJIEMEHTOB-METAJUIOB OT MO3HaHMIO,
TautoB. Cruia- nosoxkenus B Ilepuogudeckoit
BBI CHCTeMEe XHUMHUYECKHUX 3JIEMEH-
toB JI. I. Menneneena. Ycra-
HOBJIEHHE PUYMHHO-CIIEJICTBE-
HHBIX CBSI3€H MEX]y CTPOCHHEM
aToMa, XMMHYECKOM CBSI3bIO, TH
IIOM KPUCTAJUINYECKON PELIET-
KU METAJJIOB U UX COCIMHEHUH,
uX O0IUMH PU3HYECKUMH
CBOICTBAMU
13 | Xumunueckue | XUMHUECKHE CBOMCTBA §1 1, ynp,z OmpenencHue TOHATHS «PSIT Bocnuranue xadecTs BJIaJicHHE OCHOBAaMH Ca- Bocnuranue
CBOICTBA METaJIoB Kak BOCCTaHO- | yyu 3 (110 AKTUBHOCTH METAJUIOB». Xapak- | JUYHOCTH MOKOHTpOJISI, CAMOOILIEH- | Ka4ecTB JINYHO-
METALIOB BUTEINEH, a TAK)KE B CBE- BBIGODY), 5 TEPUCTHKA XHMHECKHX o0becreunBaloIux KM, TIPUHSATHUS PEIICHUH U | CTU 00ecreunBa-
Te MX TIONOKEHUS B O | iy 7 (o CBOWCTB MPOCTHIX BELIECTB- M€~ | COIHAIBbHYIO OCYILIECTBJIEHUS OCO3HA- | IOLIUX COLHAJIb-
KTPOXMMUYECKOM PAjly BEIGODY) TaJuIoB. O§$HCHGHHG 3aBHCH- MOOHIIBHOCTS, HHOTO BbIOOpA B yqe6-u HYH MOOUJTb-
HamnpspKeHUH MeTalljioB. MOCTH CBOWCTB (MJIM Tpe/cKa- CIIOCOOHOCTh HOW U NO3HaBaTEIbHOMN HOCTb, CIIOCO0-
J. B3zaumonelictBue me- 3aHUE CBOWCTB) XHMHUYECKHX MPUHUMATh NeSITebHOCTH; HOCTh IPUHUMATH
TaJUIOB C HEMETaJUIaMHU. 3JIEMEHTOB-METAIIJIOB OT MOJIO- | CAaMOCTOSTENIbHbIE CaMOCTOSATENIbHbIE
JI. 12. B3aumoneiictBue xeHus B [leppoauueckon cuc- | peleHusl. peuieHus.

pPacTBOPOB KHUCIIOT U
cojieii ¢ MeTaajaMu

TEME XUMHNYCCKUX DJIEMCHTOB
. Y. MenneneeBa. Coctasiie-
HHE MOJIEKYJISIPHBIX YPaBHEHUI
peaKLuii, XapaKTEepU3yOIUX
XMMHYECKUE CBOMCTBA METall-
JIOB U UX COEAMHEHUM: JIEKT-
POHHBIX YPaBHEHUI ITPOLIECCOB




OKHUCJICHUSI-BOCCTAHOBJICHUS;
YPaBHEHUH JIEKTPOJIUTUYECKON
JIUCCOIIUAIINH; MOJIEKYISPHBIX,
TIOJIHBIX M COKPAIIEHHBIX HOH-
HBIX YPABHEHUH peaklMii ¢ yda-
CTHUEM BJIEKTPOIUTOB. Y CTAHOB-
JIeHUu e TPUYUHHO-CIICACTBCH-
HBIX CBSI3€M MEX]Y CTPOCHUEM
aToMa, XMMHYECKOH CBS3bIO,
THIIOM KPUCTAJUIMYECKON pe-
MIETKU METAJIOB U UX COEIU-
HEHUH, NX XUMHYECKUMHU CBOM-
ctBamu. HalOumoienue u onuca-
HHUE XUMUYECKOTO DKCIIEPUMEH-
ta. [IpeacraBnenue nupopma-
LM B BHJIE TaOIHII, CXEM,OI0-
PHOT'O KOHCIIEKTa, B TOM YHUCJIE
¢ npuMenenreM cpeacts MKT

14 | Ilony4yenwue Meramnnsl B mpupo/ie. §12, ynp.2-4 | CocraBiienue MONEKYIISIPHBIX (dhopMupoBaHUE MEPBO- YMEHHE OPTaHU30BbIBATh | ()OPMHUPOBAHUE
METALJIOB O6mmue crocoOsl nxX ypaBHEHUH peakiyii 1 JJIEKT- HaYyaJIbHBIX CUCTEMAaTH- | y4eOHOE COTPYIHUYECT- | OTBETCTBEHHOTO
TTOJTyYCHMSI. POHHBIX ypaBHeHuMiA [IpollecCoB | 3MPOBAaHHBIX MPEACTAB- | BO U COBMECTHYIO JIeSITe- | OTHOIICHUS K
JI. 13. O3HakomuieHuE C OKHCJIEHUSI-BOCCTAHOBJICHHUA, JICHWH O BeleCTBaX, MX | JIbHOCTh C YUHUTENIEM U YUEHHIO,
pyAaMu kenesa XapaKTepHU3YIOMIUX CIIOCOOBI MPEBPAIICHUSAX U MTPaK- | CBEPCTHUKAMM; pabOTaTh | TOTOBHOCTH U
nosrydeHusi MmetauioB. [loqGop | TMUECKOM MPUMEHEHWH; | WHAWBUIYAIBHO U B IPy- | CIOCOOHOCTH
(C TIOMOIIIBIO YUYHUTEIISI) CIIOBA- OBJIAJICHUE TIOHSATUHHBIM | TITIC: HAXOJUThH 00IIee 00y4aroImxcs K
peld, SHIUKIONEANHA, CIpaBOY- | anmapaToM U CHMBOJIH- | pEIIeHHE W pa3peiaTh CaMOpa3BUTHIO H
HUKOB, 3JICKTPOHHBIX JTUCKOB | YECKUM S3BIKOM XUMHM | KOH(DIJIUKTHI HA OCHOBE camMoo0pa3oBaHu
JPYTrUX UCTOYHUKOB HH(OPMa- corjacoBa-HUs MO3UIMK | 10 HA OCHOBE
MY, HEOOXOIMMBIX JUISI peliie- 1 yu€ra uHTEpecoB; GOop- | MOTH-BAIMH K
HUs yueOHbIX 3a1a4. Comocra- MYJIUPOBATh, APTYMEHTH- | 00Yy4E-HUIO U
BJIeHHE WH(OPMAIUH, TTOJTyYCH- pOBaTh U OTCTAMBATH MTO3HAHHMIO,
HOM W3 pa3IMYHbIX HCTOYHUKOB CBO€ MHEHMUE;
15 | Kopposus Kopposus meraios u §13, ynp.1-4 | Onpenenenus noustuit «kop- | Bocnuranue kauecTs yMEHHe OIleHHBATh Nipa- | BocmuTtanne
METAJJIOB croco0Obl 6OpBOBI ¢ Helt po3Hsl», «XUMHYECKasi KOPPO- JINYHOCTH BHJILHOCTH BBITIOJIHEHUS | KAYECTB JIMYHO-

3USY, «IMEKTPOXUMUYECKAS KO-
ppo3uss». Nnntoctpauus noHs-
THH «KOPPO3UL», «XUMUYECKAs
KOPPO3HUSI», «IEKTPOXUMUYEC-
Kasi KOppO3us» MpruMepamMu
MPOLIECCOB, TPOUCXOIAIINX C
pa3IMYHBIMU METaIaMU. Xa-

00eCceunBarouX
COIHAITEHYIO
MOOHILHOCTD,
CITOCOOHOCTE
HpI/IHI/IMaTI)
CaMOCTOATCIIbHBIC
peuieHusl.

y4eOHO# 3a7a4u, coOCT-
BEHHBIC BO3MOXKHOCTH €&
pelIeHus; BIaicHHe 0C-
HOBaMH CaMOKOHTPOJIS,
CaMOOIICHKH, HpI/IHHTI/IH
pEeLIeHUH U OCYIECTBIIE-
HHS OCO3HAHHOI'O BHIOO-

CTH 00ecreuynBa-
IOIIHX COLHAIb-
HYH MOOUJTb-
HOCTb, CIIOCO0-
HOCTh MPHHUMATh
CaMOCTOSITEILHEIE
pelieHus.




paKTEepUCTHKA CIIOCOOOB 3alln-
ThI METAJUIOB OT KOPPO3HH.

pa B yueOHOH U MMO3HABa-
TEILHOMN JIeSITeIILHOCTH;
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[lenounsie
METaJLJTbI

OOm1as xapaKTepucTHKA
HIETIOYHBIX METAJIJIOB.
Meraisl B Ipupo/ie.
O6mmue crocoObI UX Mo-
ny4yenust. CTpoeHue aTo-
MoB. [lenounbie meTan-
JIBl— MPOCTHIE BEUIECT-
Ba. Baxnelimue coeau-
HEHUS IEJIOYHBIX MeTa-
JUTOB OKCHJIBI, THJIPOK-
CHJIBI M COTHU (XJIOPHUJIBI,
KapOOHATHI, CyTb(aThl,
HUTPaTHI), X CBOICTBA
MpUMEHEHHUE B HAapO/I-
HOM xo3siicTBe. Kammii-
HBIC Y100pEeHusI.

J1. OOpa3iibl MEIOYHBIX
U MIETO0YHO3EMENBHBIX
MeTajuioB. Bzaumonen-
CTBHUE HATPUS, JTUTHUS C
BOJOH. B3anmopelicteue
HATPHS C KUCIOPOAOM.
JI. 14. OkpammBanue
TUTAMEHH COJISIMH IIeI0Y-
HBIX METaJUIOB

§14, ynp. 1-5

Onpenenenvie MOHATHS «Ille-
nouyHble MeTasuiby. CocraBie-
HUE XapaKTepUCTUKH IIeT0Y-
HBIX METAJUIOB IO UX MOJIO0XKe-
Huwo B Ilepronnueckoit cucre-
M€ XMMHUYECKHUX 3JIeMeHTOB /I,
N. MenneneeBa. Xapakrepuc-
THKa CTPOSHHUS U OOLIHMX (PH3H-
YEeCKUX U XUMHUYECKUX CBONCTB
LIETOYHBIX METAJIIIOB. Xapak-
TepUCTHKa (HUBNIESCKUX U XU-
MHYECKHX CBOMCTB OKCHUJIOB U
THIPOKCUIOB IIETIOYHBIX MeTa-
jut0B. OOBsICHEHHE 3aBUCUMOC-
TH CBOMCTB (MJIM IpeACKa3aHue
CBOMCTB) IIEIOYHBIX METAJLIOB
oT nonoxeHusd B [leproanuec-
KOM CUCTEME XUMUUYECKUX DJIe-
mentoB /. 1. Menzaeneesa.
CocraBnieHre MOJIEKYJIIPHBIX
YPaBHEHUH peakiuil, Xapakre-
PU3YIOIUX XUMUYECKHUE CBOM-
CTBa ILEJIOYHBIX METAJUIOB U UX
COEJIMHEHUI: 3JIEKTPOHHBIX
YPaBHEHUH NPOLIECCOB OKUCIIE-
HUS-BOCCTaHOBJICHUSI;, YpaBHe-
HUH JIEKTPOIUTUYECKON THC-
COIIMAIINH; MOJIEKYJISIPHBIX, 11O~
JIHBIX U COKPAIIEHHBIX HOHHBIX
YPaBHEHUH PEaKIuil C y4acTU-
€M BJIEKTPOJIUTOB. Y CTAHOBJIE-
HUE MIPUYMHHO-CIIEICTBEHHBIX
CBS3€M MEXy CTPOCHHUEM aTo-
Ma, XUMHUYECKOI CBS3bIO, TH-
IIOM KPUCTAJUIMYECKON PELIET-
KM IIETOYHBIX METAJIOB U UX
COEJIMHEHUH, X XUMUYECKUMHU
cBoiicTBaMu. Beruuciienus o
XHUMUYECKUM popMmyrnaM u ypa-

(dhopMupoBaHUE MEPBO-
HaYyaJIbHBIX CHCTEMATH-
3MPOBAHHBIX TIPEICTAB-
JICHHUM O BEIIeCTBaX, HX
MPEBPAICHUSX U MTPaK-
TUYECKOM TPUMEHCHHH;
OBJIaJICHHUE ITIOHSITUUHBIM
anmnapaToM U CHMBOJIH-
YECKHUM SI3IKOM XUMUH,
yriIyOJIeHUE MPEICTaB-
JIEHU! 0 MaTepUalbHOM
CIMHCTBE MHPA;

YMCHUE OIPEACIIATDH I10-
HSTHS, CO37aBaThL 0000-
IICHUs, YCTaHABJIMBATh
aHAJIOTUH, KIaCCU(DUITH-
POBaTh, CAMOCTOSITENHHO
BBIOMpATh OCHOBAHUS U
KpUTEPHUU JIIs Kiaccudu-
Kalu, yCTaHaBJIWBATh
MPUYHHHO — CJIICTBEH-
HBIC CBA3U, CTPOUTH
JIOTUYECKOE PacCyx/e-
HHUE, YMO3aKITIOUCHUE 1
JCIaTh BBIBOAbI,

¢dbopmupoBaHUe
OTBETCTBECHHOI'O
OTHOILICHUA K
YUEHUIO,
TOTOBHO-CTHU U
CIOCOOHOC-TH
00y4aroImxcs K
CaMOpPAa3BHUTHUIO U
camMoo0pa3oBaHU
10 Ha OCHOBE
MOTHUBAIUU K
O00yUYCHHIO U
MO3HAHUIO,




BHEHUAM pEaKILUii, IPOTEKaL0-
IIMX C YYaCTUEM IIEIIOYHBIX
METAaJJIOB M UX COETUHCHUMN
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bepunnui,
Mar"aui u
MIETIOYHO3EME
JIbHBIC METaJl-
JIBI

OOm1as xapaKTepucTHKA
9JIEMEHTOB T'JIaBHOM I10/I-
rpynmns! I rpynmet. Ctpo
enue atroMoB. Il[émouno-
3eMEeNbHBIE METAITBI—
HIpOCThIE BellecTBa. Ba-
JKHEHIIME COeAMHEHUS
ETOYHO3EMENBHBIX ME-
TaJJIOB- OKCUBI, THAPO-
KCHJIBI ¥ COTHU (XJIOPHUIBL,
KapOOHAThI, HUTPATHI,
cynbhatsl, pocdater), UX
CBOICTBA U IPUMHEHUE B
HApOJHOM XO3SIICTBE.

. BzaumonelictBue
Kanbuud ¢ Bojoil. B3au-
MOJICUCTBUE MarHus C
KHCIIOPOIOM.

JI. 15. llomyuenue rum-
POKCHAA KaJIBIUS U UC-
CJI€ZIOBAaHUE €TI0 CBOMCTB

§15, ynp.1-7

Onpenenenuie MOHIATHS «ILENO-
YHO3eMeNbHbIe MeTauibDy. Coc-
TaBJICHUE XaPAKTEPUCTUKH LIE-
JIOUHO3EMEJIbHBIX METAJUIOB 110
ux nosnoxenuto B [lepuognuec-
KOW CHUCTEME XMMHUUYECKUX 3Jie-
mentoB . 1. MenneneeBa. Xa-
pakTepuCTHKa CTPOSHUs U 00-
mUX (PU3NYECKUX U XUMUYEC-
KHMX CBOMCTB LIENIOUHO3EMEIIb-
HBIX METAJUIOB. XapaKTEpPUCTHU-
Ka (PU3MYECKUX U XUMHUYECKHX
CBOMCTB OKCUJIOB U THJIPOKCHU-
JIOB IENOYHO3EMENBHBIX METa-
ju10B. OOBSICHEHUE 3aBUCUMOC-
TH CBOMCTB (MJIM IpeACKa3aHue
CBOWCTB) IET0YHO3EMENBHBIX
METaJUIOB OT noyioxkeHus B [le-
PUOINYECKON CUCTEME XUMU-
yeckux ayieMenToB .M. Men-
neneeBa. CocraBieHHE MOJIEKY-
JIIPHBIX YPaBHEHUM pEaKLUM,
XapaKTEepU3YIOIMUX XUMUIECKIE
CBOMCTBA LIETOYHO3EMEIIBHBIX
METAJIJIOB U UX COETMHEHUN:
3JIEKTPOHHBIX YPABHEHUH NPO-
LIECCOB OKHUCJIEHUSI-BOCCTAHOB-
JIEHUS; YPaBHEHUH JIEKTPOIIU-
THUYECKOM AUCCOIMALINN; MOJIe-
KYJISIPHBIX, TIOJTHBIX U COKpa-
IIEHHBIX MOHHBIX YPaBHEHUI
peaKMi C y4aCTUEM BJIEKTPO-
JINTOB. Y CTAHOBJICHUE IIPUYUH-
HO-CJIEJICTBEHHBIX CBSI3€H MEX-
Jy CTPOEHHUEM aToMa, XMMUYEC-
KOU CBS3bI0, TUIIOM KPUCTAJUIH-
YECKOM peléTKy MIENOUHO3e-
MEJIbHBIX METaJIJIOB U UX COEJIU-

(dhopMupoBaHUE MEPBO-
HaYaJbHBIX CHCTEMATH-
3UPOBAHHBIX MPEICTAB-
JICHHUM O BEIIeCTBaX, HX
MpEeBpAIICHUAX U TIPaK-
TUYECKOM IIPUMECHECHUH;
OBJIaJICHHUE ITIOHSITUUHBIM
armapaToM U CUMBOJIH-
YECKUM SI3LIKOM XUMHHU

yMeHI/IC OLICHUBATH Hpa-
BUJIBHOCTB BBITIOJIHCHU S
y4eOHO# 3a7a4u, coOCT-
BEHHBIC BO3MOXKHOCTH €&
pelIeHNS;

YMEHHE OPraHU30BBIBATh
y4eOHOe COTPYTHIUYECTBO
U COBMECTHYIO
HCATCIbHOCTH C y‘II/ITeJ'ICM
U CBEPCTHUKAMH;

¢dbopmupoBaHue
OTBETCTBECHHOI'O
OTHOILICHUA K
YYCHHUIO,
TOTOBHO-CTHU U
CIOCOOHOC-TH
00y4aroImxcs K
CaMOpPAa3BHUTHUIO U
camMoo0pa3oBaHU
10 Ha OCHOBE
MOTH-Balluu K
00y4e-HHUIO U
MO3HAHUIO,




HEHUH, NX XUMHYECKUMHU CBOM-
ctBamu. HaGmroaenue u onuca-
HHE XUMUYECKOTO IKCIIEPUMEH-
Ta. BeIuuciieHUs Mo XuMHYec-
KuM (popMyliaM U ypaBHEHHSIM
peaKkuuid, MPOTEKAIOIINX C ydac-
THEM IIETOYHO3EMENIbHBIX Me-
TAJUIOB U MX COETUHEHUMN

20
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AITOMUHAN 1
€ro coeauHe-
HUS

Crpoenue atoma, pusu-
YeCKHUEe U XUMUYECKUE
CBOICTBA aIFOMUHUS KaK
npoctoro Bemecrsa. Co-
CIMHEHUS ATIOMUHHS
OKCHUJ] ¥ TUJPOKCHJ, UX
aMQOTEpHBII XapakTep.
Baxnelmue conu anto-
MuHus. [Ipumenenue
AIIOMHMHHUS U €ro COeIu-
HEHUI.

JI.16. ITomyuenue ruapo-
KCH/1a IIOMUHHS U HC-
CIIEIOBAaHHE ET0 CBOMICTB
Crpoenue atoma, pusu-
YeCKHUEe U XUMUYECKUE
CBOICTBA aIFOMUHUS KaK
npoctoro Bemecrsa. Co-
SIMHEHUS ATIOMUHHS—
OKCHUJ] ¥ TUJPOKCUJ, UX
aMQOTEpHBII XapakTep.
Baknelmue conu anto-
muHus. [Ipumenenue
AIIOMHUHHUS U €ro COeu-
HEHUI.

JI.16. ITomyuenue ruapo-
KCH/1a IIOMUHHS U HC-
CIIEIOBAHHE Er0 CBOMCTB

§16, ynp.1-7

CocTaBneHne XapaKTepUCTUKU
aJIFOMUHUA T10 €0 MOJI0KEHUIO
B Ileprognueckoil cucreme xu-
muyeckux snemenToB . 1. Me-
HJleneeBa. XapaKTepUCTHKA
CTpOCHUS, (PU3NYCCKUX U XUMH-
YECKHUX CBOWMCTB aJIlOMUHUSL. Xa-
pakTepucThKa (U3NIESCKUX U
XUMHYECKHUX CBOMCTB OKCHUJIA U
rujipokcua amoMunus. O0bsi-
CHEHHUE 3aBUCUMOCTH CBOWCTB
(wn Tpejicka3aHue CBOMCTB)
ATIOMUHUS OT TOJOKEHUS B
ITepuognueckoii cucreme Xu-
muyeckux snemenToB . 1. Me-
Haeneesa. CocraBlieHHE MOJIe-
KYJISIPHBIX YPaBHEHUI PeakLui,
XapaKTEepU3YIOIMUX XUMUIECKIE
CBOMCTBa aJIllOMHHUS U €r0 Coe-
JTUHEHUH: DIEKTPOHHBIX ypaB-
HEHUU MPOLIECCOB OKUCIICHMUSI-
BOCCTaHOBJICHHUSI; YPABHEHUN
BJIEKTPOJIMTUYECKON TNCCOLU-
alli1; MOJICKYJISIPHBIX, TTOTHBIX
Y COKpAIIEHHBIX MOHHBIX YpaB-
HEHUU peaklui ¢ y4aCTUEM
3JIEKTPOJIUTOB. Y CTAHOBJICHUE
MIPUIUHHO-CIICICTBEHHBIX CBSI-
3€ll MEeXy CTPOEHHUEM aToMa,
XUMHYCCKOHN CBSI3bI0, TUIIOM
KPUCTAJUIMYECKON PEeETKU
AJTFOMUHUS U €r0 COCIMHEHU,
€ro XMMHUYEeCKUMH CBOWCTBAMM.

OBJIaJIEHHE OCHOBAMH
XUMHYECKOW TPaMOTHOC-
TH: CIOCOOHOCTEIO
aHAJIM3UPOBATH U
00BEKTUBHO OLIEHUBATH
YKU3HECHHBIC CUTYAIIHH,
CBSI3aHHBIC C XHMHUCH,
HaBEIKAMH 0€30I1aCHOI0
oOpalIeH s ¢ BEIIeCT-
BaMH,

paboraTh HHAWBUAYAIb-
HO U B TPYIIIE: HAXOAUTb
o011ee penienre u paspe-
math KOHQIMKTHI HA OC-
HOBE COTJIacoBaHMS MO~
3ULUI U y4€Ta HHTEpE-
COB (OPMYJIUPOBATH,
apryMEeHTHPOBATh
OTCTauBaTh CBOE MHEHUE

Bocnuranue
Ka4ecTB JIUYHO-
CTH 00ecreuynBa-
FOIIMX COI[AAJTb-
HYH MOOUJTb-
HOCTb, CIIOCO0-
HOCTh MPHHUMATH
CaMOCTOSITETLHEIE
pelieHusl.




Habnronenue n onucanue xXu-
MHUYECKOI'0 IKCIIepUMeHTa. Bbl-
YHCJICHUS 110 XUMHYECKUM (O-
pMyJlaM M ypaBHEHUSIM PEak-
LUH, TPOTEKAIOIIUX C Y4aCTUEM
AIIOMUHHS U €ro COeIUHECHUMN

22
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Keiae3o u ero
COCIUHCHUA

Crpoenue atoma, pusn-
YECKHUEC U XUMHUYCCKHUEC
CBOICTBA XKeJe3a Kak
IIPOCTOro BeuiecTna. I'e-
HeTudeckue psabl Fe2+
u Fe3+. Baxneitmue co-
JIM Kkene3a. 3HaueHue
JKeJe3a U ero coeluHe-
HUW JUIs1 IPUPOJIBI U
HapOJHOI'0 X034 CTBa.
B3aunmopelicteue meran-
JIOB C HEMETaJJIaMHU.
ITonyyenue rugpokcu-
noB sxenesa (II) u (1ID).
JI. 17. BaumoneiictBue
JkKeJe3a C COJISIHOU KHUC-
JIOTOH.

18. Ilomydyenue TUAPOK-
cunos xenesa (II) u (1)
U U3Y4YEHUE UX CBOMICTB

§17, ynp.1-6

IToar mp p

CocraBneHne xapakTepuCTUKU
JeJe3a o ero MoJIoKEeHHIO B
ITepuognueckoii cucremMe Xu-
muyeckux snemenToB . 1. Me-
HJleneeBa. XapaKTepUCTHKA
CTpOeHHS, PUZNUECKUX U XH-
MHUYECKUX CBOMCTB Xkeme3a. Xa-
pakTepucTHKa PU3MUECKUX H
XUMHYECKHUX CBOMCTB OKCHIOB
U TUAPOKCHUIOB kene3a. O0bsc-
HEHUE 3aBUCUMOCTH CBOMCTB
(unu mpezcKa3aHue CBOMCTB)
JkKelesa ot nojioxxenus B Iepu-
OJINYECKON CUCTEME XUMUYEC-
kux snemenToB /. 1. Meunnene-
ea. CocTaBieHHE MOJIEKYJISp-
HBIX YPABHEHUH peakluil, xa-
PaKTepU3YIOUINX XUMHUECKHE
CBOWCTBA XeJie3a U ero coeu-
HEHUU: 3JIEKTPOHHBIX YpaBHE-
HUH TPOLIECCOB OKUCIIEHUSA-BO-
CCTaHOBJICHUS; YPABHEHUH dJIe-
KTPOJIUTHUYECKON JTUCCOIMAIINH;
MOJIEKYJISIPHBIX, TTOJHBIX U CO-
KpaI€HHBIX MOHHBIX YpaBHE-
HHUW peakluil ¢ y4aCTUEM DJIEK-
TPOJIUTOB. Y CTAHOBJICHHE ITPU-
YHHHO-CJIEICTBEHHBIX CBsI3eil
MEX]ly CTPOEHHEM aTOMa, XH-
MHYECKOUN CBSA3bIO, TUIIOM KpHC-
TAJUTMYECKOW PEUIETKH KeJie3a
U €ro COCANHEHUM, ero XUMU-
4ecKuMU cBoiicTBamu. Haburo-
JIEHHE U ONMCaHNe XMMHUYECKO-
ro SKCrepuMeHTa. Beruncnenus

OBJIaJIEHHE OCHOBAMH
XUMHYECKOW TPaMOTHOC-
TH: CLIOCOOHOCTEIO
aHAJIM3UPOBATH U
00BEKTUBHO OLIEHUBATH
YKU3HECHHBIC CUTYAIIHH,
CBSI3aHHBIC C XHMHUCH,
HaBEIKAMH 0€30IaCHOI0
oOpalIeH sl ¢ BEIIeCT-
BaMH,

yMEHHE OllEHUBATh TIpa-
BUJIBHOCTH BBIIIOJIHCHUS
y4eOHO# 3a1a4u, coOCT-
BEHHBIC BO3MOXKHOCTH €€
peIIeHus; BIaJeHue Oc-
HOBaMH CAMOKOHTPOJIS,
CaMOOIICHKH, TIPUHSATHS
pEeLIeHUH U OCYIIECTBIIE-
HHSI OCO3HAHHOI'O BBIOO-
pa B yueOHOH ¥ MMO3HABA-
TEILHOMN JIeSITeIIFHOCTH;

¢dbopmupoBaHUe
OTBETCTBECHHOI'O
OTHOILICHUA K
YYCHHUIO,
TOTOBHO-CTHU U
CIOCOOHOC-TH
00y4aroImxcs K
CaMOpPAa3BHUTHUIO U
camMoo0pa3oBaHU
10 Ha OCHOBE
MOTHUBAIUU K
O00yUYCHHIO U
MO3HAHUIO,




M0 XUMUYECKUM (popMyinaM u
YPaBHEHMSIM PEaKLui, IpoTe-
KalOUIUX C y4aCTUEM XKelle3a
U €r0 COCUHEHUN

24 | IlpPemenne | Pemenue skcnepumen- DKCIEPUMEHTAIBHOE HCCIIEN0- | MPHOOPETEHHE OMbITa YMEHHE COOTHOCHTh YCBOCHHE TIPaBHJI
25 3KCHepI/IMeH- TAJIbHBIX 3aaa4 Ha pac- BaHHEC€ CBOMCTB MCTAJJJIOB U UX HU3y4uCHH BCUICCTB! CBOU Z[eﬁCTBHSI C UHAUBUAYAJIbHO-
TaNBHBIX 3a- | TIO3HABaHME M MOIyde- COCIMHEHUH, pelIeHHE IKCIIe- HaOJTIOICHHS 32 MX NIPe- | IUTAHUPYSMBIMH T'O U KOJJICKTUB-
a4y Ha pac_ HHE COCANHECHUU METa- PUMCHTAJIbHBIX 3a/1a4 110 TCMC BpallCHUSAMU IIPHU IIPO- pe3yiibTaTaMu, HOTro
no3HaBaHme | “V1OB «Meramne». Pabota ¢ nabopa- | BeJeHWH HECIIOKHBIX OCYULIECTBIIATH KOHTPOIb | 6e30macHoro
" HOJIyquI/Ie TOPHBIM 060py[[0BaHI/IeM u XUMHNYCCKUX IKCIICPU- CBOCEH ACATCIIb-HOCTH B HOBe[[eHI/ISE B
o HarpeBTCIIbHBIMU HpI/I60paMI/I B MECHTOB C HCITIOJIb30Ba- mpouecce JOCTUKCHUA YpEC3BbIYaUuHBIX
COCAMHCHIN COOTBETCTBHH C TIPaBUIAMH HHEM J1a00paTOpHOTrO pe3yabTaTa, OnpeNnensTh | CUTYallHsX,
MECTAJLIOB. TexHuky 6ezonacuoctu.Habmo- | o6opynoBanus u npubo- | crocoObl aeiicTBuii B YTPOKAIOIIHX
JICHHE CBOWMCTB METAJJIOB M UX | POB; paMKax NpeUIOKEHHBIX | )KU3HHU U
COEIMHEHUH U SIBJIEHUU, TPOUC- | OBJIAJEHHUE OCHOBAMHU YCIIOBUM M TPEOOBAaHUM, | 3I0POBBIO JIOCH;
Xomsumx ¢ HuMu. Onucanue XUMHMYECKON TPaMOTHOC- | KOPPEKTUPOBATH CBOU
XUMHUYECKOr0 3KCIICPUMEHTA C | TH: CIIOCOOHOCTHIO JICHCTBUS B
MIOMOIIIBIO €CTECTBEHHOrO (pyCc- | aHaIM3UPOBATh U COOTBETCTBHH C
CKOT'0 WJTH POJIHOTO) S3bIKA U 00BEKTUBHO OLIEHMBATH U3MEHSIONICHUCS
s13pIKa XUMUHU. QopMyIpoBa- JKA3HEHHBIE CUTYallUH, CUTyallMen;
HHMEC BBIBOJOB 110 pE3yJibTaTaM CBA3aHHBbIC C XI/IMI/ICI\/‘I,
MPOBEAEHHOTO YKCIIEPUMEHTa. | HaBBIKAMH 0E30MacHOr0o
Onpenenenrie (MCX0as U3 yued- | oOpallleHus ¢ BEIecT-
HOI 3a/1a4r) HEOOXOTUMOCTH BaMH,
WCTIOJIb30BaHMS HAOIIOICHNU S
HJIN SKCIICPUMCHTA
26 | O6o006menue 3Hanuit Mo reme «Mera- moBTOP. §7- BrramciieHus mo xumuyec- (dopmMupoBaHME IEPBO- | YMEHME ONPEAENATh 110- | (OpMHUPOBaHHE
JUTBD) 17 KuM (OpPMyJIaM U ypaBHEHH- | HAYaIbHBIX CHCTEMATH- | HATHS, CO3/aBaTh 0000- OTBETCTBEHHOT'O
SIM PEAKIMH, TPOTEKAKOIIUX C 3Hp01iaHH1)1x peacTaB- IICHUS, YCTaHABJIMBATh OTHOIICHMS K
yqaCTI/IeM METAIOB M UX JICHUHU O BEIICCTBAX, HUX aHaJIOIruuy, KJ'IaCCI/I(bI/IHI/I- YYCHHUIO,
COCHHHeHl/Iﬁ. HpeZ[CTaBJIeHI/Ie MpEBpaIICHUAX U MTpaK- poBaThb, CaMOCTOATCIILHO TOTOBHOCTH U
TUYECKOM IIPUMEHEHHNH; | BHIOMPATh OCHOBAHUS CIIOCOOHOCTH
uHpopmanuu 1o Teme «Me- y
OBJIaJIeHNE TIOHATUHHBIM | KpUTEPHH IS Kitaccudu- | oOydarommxcs K
TaJUIeD) B BUJIC Ta6JIHH’ CXeM, armnapaTomM u CUMBOJIN- Kalu, yCTaHaBJINBATh CaMOpa3BUTHUIO U
OTIOPHOTO KOHCIECKTA, B TOM | yeckym A35IKOM XMMHH, | HPUYMHHO — CIEJCTBEH- | CaMOOOPa30BaHHU
qUCJIC C IIPUMCHCHUEM yriTyOeHue mpeacTaB- HBIE CBSI3H, CTPOUTH 10 Ha OCHOBE
cpencts UKT. Ilonnmanue JIEHU! O MAaTEpUAIbHOM | JIOTHYECKOE PACCYXKIe- MOTHUBAIUU K
MPUYMH CBOETO HEYCIeXa U SIIMHCTBE MHPA; HHE, YMO3aKIIOUCHUE 1 OOYUYCHUIO U
Hax0/JIeHHUE CIIOCOOOB BbI- JieNiaTh BBIBOJIBI, MO3HAHUIO,
X0JIa U3 3TOM CUTyallUH-
27 | KonTposbHas paboTa 2 o Teme




«MeTtamb»

28 | Ananus pe3yapraToB KP Ne2
3. Hemeramnsr 28y
29 | O6mas xapa- | O6mas xapakrepuctuka | §18, ynip.1-6 | OnpenencHus NOHATHI «HEME- | OBJIaJ€HME OCHOBAMU YMEHHUE ONPENESNATh M0- | (JOPMHUPOBAHUE
KTEPHCTHKA HEMETAJIOB: ITOJIOKEHHUE TaJUIbI», «TAJIOTEHBD, «aJUI0T- XMMHYECKOi TPaMOTHOC- | HATHSA, CO3/1aBaTh 0000- | OTBETCTBEHHOIO
HemeTayiop | B 11€PHOIMYECKOM CHC- POINHbIE BUAOUIMEHEHUSD. XA~ | 11 cHOCOBHOCTLIO [IEHUS], yCTaHABIMBATh OTHOIIIEHHUS K
TeMe XUMUYECKUX dJie- PaKTEPUCTUKA XUMUYIECKIX AHATMSHPOBATD H aHaJIOTHH, KIaccuQUI- | YUEHHIO,
MeHToB 1. 1. Menaene- 3JIEMEHTOB-HEMETAJUIOB: CTPOE- pOBaThb, CAMOCTOSITENIBHO | TOTOBHOCTH U
eBa, 0COOEHHOCTH CTPO- HUe, (PU3NYECKHE CBOMCTBA 00%EKTHEHO OTICHHBATE BBIOMPATh OCHOBAHUS CIOCOOHOCTH
EHUS aTOMOB, DJIEKTPOO- Hemeraiio. CocraBiieHne Ha3- | KU3HCHHBIC CUTYallMH, | xpprepun uis KinacCcuu- | 00yJarommxcs K
TpHUIaTenbHOCTh (J0) BaHWI COEMHEHUI HEMETAIIOB | CBSI3aHHBIC C XMMHEH, KalluM, yCTaHaBJIMBaTh CaMOpa3BUTHIO U
KaK Mepa «HeMeTaJuIny- o gopmyiie u ux Gopmyi 1o HaBbIKaMH 0€30MMacCHOro | MPUYMHHO — CJIEACTBEH- | CaMOOOpa3OBaHU
Hocthy, psaa 0. Kpuc- Ha3BaHMI0. OObsCHEHUE 3aBU- 0GpAIIeH s C BEleCT- HBIE CBSI3H, CTPOUTH 10 HA OCHOBE
TAJUIMYECKOE CTPOEHUE CHUMOCTH CBOMCTB (WM Tpe.- BaMIL, JIOTHYECKOE paccyXJe- | MOTHBALMU K
HEMETAJUIOB - MPOCTBIX CKa3bIBaHUE CBOWCTB) XHMHUYe- HUE, YMO3aKJIIOUeHHE U 00y4eHUIO 1
BEIIECTB. AJIJIOTPOIUS. CKHUX 3JIEMEHTOB-HEMETAJUIOB OT JIeNIaTh BBIBOJIBI; MO3HAHUIO,
dusunueckue cBoiicTBa nonoxenus B [lepuogunueckoit
HemerauioB. OTHOCH- CHCTEMEe XHUMHUYECKHUX 3JIEMEH-
TEIbHOCTh TOHATUHN «Me€- toB JI. 1. Menpeneena. ¥Ycra-
TaJUI»-«HEMETaIII» HOBJIEHHE PUYMHHO-CIIEJICTBE-
HHBIX CBSI3€H MEX]y CTPOCHUEM
aToMa,XMMHYECKON CBI3bIO, TH-
IIOM KPUCTAJUINYECKON PELIET-
KM HEMETAJUIOB M MX COEHNHE-
HUH, UX GU3NUECKHUMHU CBOMCT-
BaMu. B nuasore ¢ yuurenem
BBIPa0OTKa KPUTEPUCB OI[CHKH
U OIPEJEIIEHUE CTEIIEHU YCIIENI
HOCTH BBITIOJIHEHUS CBOEH pa-
0OTBI U pabOTHI BCEX, UCXOJIS U3
HMMEIOIIUXCSl KPUTEPUEB, COBE-
PIICHCTBOBaHUE KPUTEPUECB
OILICHKH U UX HCIIOJIb30BaHUE B
XOJI€ OIIEHKH ¥ CAMOOIIEHKH
30 | Xapakrepuctu | Xapakrepuctuka ctpoe- | §18, ymp.1-6 | XapakTepucTHKa XMMHYECKHUX yriryOieHue mpeacTaB- yMEHHE OIpenensaTs no- | Bocniuranue
Ka CTPOCHHUS HUSI aTOMOB XUMHYECKUX 3JIEMEHTOB-HEMETAIJIOB: CTPOe- | JICHHH O MaTepUajIbHOM | HATHS, CO3[aBaTh 0000- | Ka4yecTB JIMUHO-
aTOMOB 3JIEMEHTOB-HEMETAJUIOB, Hue. CocTaBieHre Ha3BaHUH €IMHCTBE MHPA; LIEHHs, yCTaHABINBATh cTH obecreunBa-
XUMHUYECKUX CBOMCTBA MPOCTHIX COEJIMHEHN HEMETaJUIOB 10 (dbopMHpOBaHUE MIEPBO- aHaJIOTHH, KINACCH(PUIU- | IOMINX COLUANb-
3JIEMEHTOB — BEIECTB HEMETAIIOB ¢dopmyie u ux GopmyIn 1o Ha3- | HaYaIbHBIX CUCTEMAaTH- | POBaTh, CAMOCTOATENHLHO | HYIO MOOUJIIb-
HEMETAJIOB. Banuto. CocTaBiIeHHE MOJIEKY- 3MPOBAHHBIX MIPEJCTAaB- | BHIOUPATh OCHOBAHUS U HOCTb, CIIOCO0-

Hewmeramisl B

JIIPHBIX YPaBHEHUN pEaKLUM,

JICHHUM O BEIIeCTBaX, HX

KpUTEPUU JIJIs Kitaccudu-

HOCTb IIPUHUMATD




MPUPOJIE XapakTepU3yIoINX XUMUYECKHAE | IPEBPAILIEHUAX U IIpaK- | Kallu, yCTaHABJIUBATh CaMOCTOSTEIbHBIE
CBOUCTBA HEMETAJIJIOB U UX CO- TUYCCKOM IMPUMCHCHUU MMPUYUHHO — CJICACTBCH- peuiCHus.
GHHHGHHﬁ, SJICKTPOHHBIX ypaB- OBJIaJICHUC MOHATHUWHBIM | HBIE CBsA3U, CTPOUTH
HEHUU MPOLIECCOB OKUCIICHMUSI- anmapaToM U CUMBOJIM- | JIOTUYECKOE pacCykie-
BOCCTaHOBJICHHUSI. Y CTAHOBJIE- YECKUM S3BIKOM XUMHUHU | HUE, YMO3AKIIOUEHUE U
HHUC MMPUINHHO-CIICICTBCHHBIX JCIaTh BBIBOAbI,
CBA3EH MEXIy CTPOCHUEM aTo-
Ma, XUMHUYECKOI CBS3bIO, TH-
IIOM KPUCTAJUIMYECKON PELIET-
KU HEMETAJUIOB U UX COCAMHE-
HHUM, UX XUMHYECKHUMHM CBOIC-
TBaMHU. BrinosHeHHne pacu€TroB
M0 XUMUYECKUM (popMyriaM u
YPaBHEHUSIM PeakLui, IPOTeKa-
IOIIMX C YJaCTHEM HEMETaJUIOB
U UX COCIUHEHUN
31 | Bomopon [Monoxenne Bogopona 8 | §19, ynp.2-5 | Xapakrepucruka Bojopoja: (hopMupoBaHUE MEPBO- YMEHHUE CAaMOCTOSATEIIBHO | ()OPMHUPOBAHUE
HepHOZIquCKOfI CHUCTC- CTpOCHHUE, (1)I/I3I/I‘IGCKI/IG Hn XUMU- Ha4daJIbHbBIX CUCTEMATH- IJIaHUPOBATh ITYyTU OTBETCTBECHHOI'O
M€ XUMHNYECKHUX DJIEMCH- YECKHUC CBOf/iCTBﬂ, IMOJIy4CHHUEC U SUPOBAHHBIX NPECACTAB- JOCTHKCHUA Heﬂeﬁ, B OTHOIIICHHUA K
toB JI.1.Menneneena. npuMeHenne. CocTaBieHHUE Ha3- | JICHUH O BEIIECTBaX, UX | TOM 4YUCIE YUEHUIO,

Ctpoenne aTromMa 1 MoJie-
Kynbl. Pu3nueckue u
XUMUYECKUE CBOUCTBA
BOJIOPO/IA, €ro noiyue-
HUE U IPUMEHEHUE.

JI. 19. Ilonyuyenue u pa-
CIIO3HaBaHME BOJIOPOJA

BaHUU COEAVMHEHUN BOIOPOJIa
o ¢opmyiie u X GopmyI 1Mo
Ha3BaHHUI0. OOBSICHEHHE 3aBU-
CUMOCTU CBOMCTB (WM TIpe-
CKa3bIBaHUE CBOMCTB) BOJIOPOIa
oT nojoxeHud B [lepuoanuec-
KOW CHUCTEME XMMHUUYECKUX 3JIe-
menToB /1. Y. Mengaeneesa. Co-
CTaBJICHHE MOJICKYJIAPHBIX ypa-
BHEHUU peaKlui, XapaKTepU3y
IIUX XUMHUYECKHE CBOICTBA
BOJZIOPO/Ia, DIEKTPOHHBIX ypaB-
HEHUU MPOLIECCOB OKUCICHMUSI-
BOCCTaHOBJICHUSI; MOJIEKYJISIP-
HBIX, TTOJIHBIX U COKPAIIEHHBIX
HWOHHBIX YPaBHEHUU peaKiuii ¢
y4acTHUEM BJIEKTPOIUTOB. Y CTa-
HOBJICHHE MPUUUHHO-CIIEICTBE-
HHBIX CBSI3€H MEX]y CTPOCHHEM
aToMa, XMMHYECKOI CBS3bIO,
THUIIOM KPUCTAJUIMYECKOH pemié-

MPEBPAILCHUIX U IPaK-
THUYECKOM ITPUMEHEHUU;
OBJIaJICHHUE ITIOHSITUUHBIM
arnrapaToM U CUMBOJIH-
YECKHUM SI3bIKOM XUMHU

aJlbTepHATHUBHbIE,
OCO3HaHHO BHIOMpAThH
Haunbomnee Y3 PeKTUBHBIC
CIIOCOOBI pelIeHus
y4eOHBIX U
IIO3HABATCIIBHBIX 3a1a4,

TOTOBHO-CTHU U
CHOCOOHOC-TH
00y4aroImxcs K
CaMOpa3BUTHIO U
camMoo0pa3oBaHU
10 Ha OCHOBE
MOTHUBAIUU K
O0yUYCHHIO U
MO3HAHUIO,




TKU BOJIOPO/IA, €r0 (PU3NUECKH-
MU ¥ XUMHUYECKUMH CBOWCTBa-
Mmu. Habmonenue u onucanme
XHUMHAYECKOTO SKCTIEPUMEHTA
M0 pacro3HaBaHUIO BOIOPOJA.
BelniosiHEHHE Pacy€TOB 10 XU-
MHUYECKUM (popMmymnaM U ypas-
HEHUSIM peakLHUi, IPOTEKaro-
HIMX C y4acTHEM BOJOPOAA U
€ro COCIUHEHUN
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Bona

CrpoeHne MOJIEKYIIbI.
Bopoponnas xumuuec-
Kas cBs3b. OU3HUISCKUE
CBOIicTBa BOJBI. AHO-
MaJIui CBOMCTB BOJBI.
IanpodunbHbie U THII-
podoOHBIE BEleCTRA.
XHUMHUYECKHUE CBOMCTBA
BOJibl. Kpyrosopot Bo-
Il B pupoae. Boroo-
YUCTKA. Adpaiust Bo-
161, BeITOBBIE (DMITBT-
pbl. MuHEpaNIBHBIE BO-
Jbl. JIMCTUIIMpPOBaH-
Has BoJa, €€ MoJryde-
HUE U IPUMEHEHUE.

JI. 20. UccaenoBanue
MMOBEPXHOCTHOTO HATS-
JKEHUS BOJIEI.

21. PactBopeHue nep-
MaHTaHaTa KajJus Wid
MEJITHOTO KyIlopoca B
BOJIC.

22. I'mpparauus o0e3-
BOKEHHOTO Cyib(aTa
menu (I1).

23. U3roToBIIcHUE TU-
IICOBOIO OTIICYATKA.
24. O3HaKOMIJICHUE

§20,ymp.1,2,6
§21,ymp.4,6,8

XapakTepucTuKa BOJBL: COCTAB,
¢du3nUecKre 1 XUMHUYECKUE
CBOICTBA, HAXOXKJICHUE B IIPU-
pone u nmpumenenue. Cocrapie-
HUE€ MOJIEKYJISIPHBIX ypaBHEHUM
peakLnii, XapaKTEepU3yOIUX
XUMHYECKHE CBONCTBA BOJIBI,
3JIEKTPOHHBIX YPABHEHUH NPO-
LIECCOB OKHUCJIEHUSI-BOCCTAaHOB-
JIeHUs. Y CTAaHOBJIEHUE IIPUYNH-
HO-CJIEJICTBEHHBIX CBSI3€H MEX-
Iy XUMHYECKOU CBA3BIO, TUIIOM
KPUCTAJUIMYECKON PEETKU
BOJIBbI, €€ (PU3UYCCKUMU U XH-
MHUYECKUMH CBOKCTBaMU.BrImno-
JIHEHUE Pacu€TOoB 110 XUMHUYEC-
KUM (opMyJiaM B ypaBHEHHSIM
peaKkuuii, NPOTEKAIOIINX C y4a-
CTHEM BOJIbI

OBJIaJICHUE OCHOBAMH
XUMHYECKON TPaMOTHOC-
TH: CIIOCOOHOCTBIO
aHAJIM3UPOBATH U
00BEKTUBHO OLIEHUBATH
YKU3HECHHBIC CUTYAIIHH,
CBSI3aHHBIC C XHMHUCH,
HaBBIKAMH 0€30I1aCHOI'0
OOpalIeH sl ¢ BEIIEeCT-
BaMH,

YMEHHE CaMOCTOSTETHHO
OTPEIETSTD I[ETH CBOETO
00y4YeHMU s, CTABUTh U
(hopMyIHpOBaATH JIS
ce0s1 HOBBIE 3aja41 B
yué0e 1 o3HaBaTeIbHON
JIeITeTbHOCTH,
pa3BUBATh MOTHBBI H
HMHTEPECHI CBOEU
MO3HABaTEbHON
JIeATETbHOCTH,

Bocnuranme
Kaude-CTB
JIMYHOCTH 00e-
CIIEYMBAIOLIUX
CO-ITHAJIBHYIO
MOOH-JIBHOCTD,
CIT0CO0-HOCTD
MPUHUMATH
CaMOCTOSITETLHEIE
pelieHusl.




¢ KOJUICKIUEH OBITO-
BBIX (DHIIBTPOB.

25. O3HaKOMIJICHUE C
COCTaBOM MUHEpPAJIb-
HOM BOJBI
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T"anoreHsl

OOm1ast XxapakTepuCTh-
Ka raJIOreHOB: CTpoe-
HUE aTOMOB; IPOCTHIE
BEII[ECTBA U OCHOBHbIE
COEJIMHEHUS TaJIOTEHOB
ux cBomcrtBa. Kparkue
CBEZECHHUS O XJIOpe,
opome, prope u noe.
IIpumeHeHue ranore-
HOB U UX COCTUHEHUH
B HApPOJIHOM XO3SIUCT-
Be. J[. O6pa3isl rano-
TE€HOB-TIPOCTHIX BE-
mecTB. Bzaumoiencr-
BHE TJIOT€HOB C HAT-
pueM, aTIOMUHUEM.
BriTecHeHne xnopom
Opoma Wi Hojia u3
pacTBOPOB UX COJIEN

§22, ynp.2-4,
5 wnm 6 (1o
BBIOODY)

XapakTepucTHKa IaJoreHOB:
CTpoeHUE, PU3NYCCKUE U XUMH-
YECKUE CBOMCTBA, IIOJly4EHUE U
npumeHnenne. CocTaBieHue Ha3-
BaHUU COEAMHEHUN rajlor€HOB
o ¢opmyiie u ux Gopmy 1o
HasBaHMi0. OOBsICHEHNE 3aBU-
CUMOCTU CBOMCTB (WM TIpe-
CKa3bIBaHUE CBOWCTB) rajore-
HOB 0T nosioxxenus B Ilepuoau-
YECKOM CUCTEME XUMUYECKUX
anemeHToB J[. 1. Menneneena.
CocraBneHne MOJEKyJIIpHBIX
YPaBHEHUH peakiuil, Xapakre-
PU3YIOIUX XUMHYECKUE CBOMC-
TBa raJIOT€HOB, AIEKTPOHHBIX
YPaBHEHUH NPOLIECCOB OKUCTIE-
HHS-BOCCTAHOBJIEHUS. Y CTaHO-
BJIEHHE TPUUUHHO-CIIEICTBEH-
HBIX CBSI3€M MEXK]y CTPOCHUEM
aToMa, XMMHYECKOM CBSI3bIO, TH
IIOM KPUCTAJUIMYECKON PELIET-
KH TaJIOTEHOB, €ro PU3NYeCKH-
MU U XUMHYECKUMHU CBOWCTBA-
MHU. BeinosiHeHne pacu€roB no
XHUMUYECKUM (popMmyrnam u ypa-
BHEHUAM pEaKLUii, IPOTEKaLO-
IIMX C YYaCTHEM rajoreHoB

yriIyOJIeHUE MPeCcTaB-
JIEHU! O MaTepUalbHOM
€IMHCTBE MHPAa;
¢dbopmupoBaHHe
MepBOHAYATBHBIX
CHCTEMaTH3UPOBaHHBIX
MPEACTaBIEHUH O
BEILIECTBAX, HX
MpEBpAIICHUSIX U MpaK-
TUYECKOM TPUMEHEHHH;

YMCHUE OIPEACIIATDH I10-
HSTHS, CO37aBaThL 0000-
IICHUs, YCTaHABJIMBATh
aHAJIOTUH, KITacCU(UITH-
POBaTh, CAMOCTOSTEINHHO
BBIOMpATh OCHOBAHUS U
KpUTEPUU JIJIs Kitaccudu-
Kalu, yCTaHaBJIUBATh
MPUYHHHO — CJIJICTBEH-
HBIC CBA3U, CTPOUTH
JIOTUYECKOE PacCyx/e-
HHUE, YMO3aKITIOUCHUE 1
JCIaTh BBIBOAbI,

YCBOEHUE MPaBUIT
VHIUBUTyaJIbHO-
T'0 U KOJUIEKTHB-
HOTO
0e3omacHoro
TIOBEJICHUS B
Ype3BbIYANHBIX
CUTYaIMsIX,
yrpOXKaroMUX
KU3HU U
3710POBBIO JIFOJEH;
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CoennHeHns
raJIOT€HOB

OcHOBHBIC COEJTUHE-
HHS TaJIONEHOB: rajio-
Te€HOBOJIOPO/IBI, COJTU
raJIOT€HOBOIOPOTHBIX
KHUCJIOT.

J. OGpasis! npupoI-
HBIX COSIMHEHUH XJI0-

§23,ynp.1-4;
§24,ymp. 1
uiu 2 (1o BBI

6opy)

XapaKkTepucTuka COeqMHEHNUM
rajJioreHOB: COCTaB, (PU3HUECKUE
WU XMMHMYECKHE CBOMCTBA, MOJTY-
yeHue u npuMenenre. Cocras-
JIEHU € Ha3BaHUI COEMHEHUN
rajJoreHoB Mo GopMmyIne U ux
¢dhopmyn no Hazeanuto. Coctas-
JICHWE MOJIEKYJISIPHBIX YpaBHe-

(hopMupoBaHUE MEPBO-
HaYaJbHBIX CHCTEMATH-
3UPOBAHHBIX MPEICTAB-
JICHHUM O BEIIeCTBaX, HX
MpEeBpaIICHUIX U TIPaK-
TUYECKOM IPUMECHECHUH;
OBJIaJIcHHUE ITIOHSITUUHBIM
arnmapaToM U CUMBOJIH-

yYMEHHE OpraHN30BbIBAThH
y4eOHOE COTPYAHUYECT-
BO U COBMECTHYIO JIesiTe-
JBHOCTD C YUUTEIIEM U
CBEpPCTHHUKaMU; paboTaTh
WHAWBUIYATBHO U B TPY-
TTe: HaXOIUTh o0IIee
pelIeHre 1 pa3peniath

Bocnuranue
Ka4ecTB JTUYHO-
CTH 00ecreuynBa-
FOIIMX COI[AAJTb-
HYH MOOUJTb-
HOCTb, CIIOCO0-
HOCTh MPHHUMATH
CaMOCTOSITETLHEIE




pa.
JI. 26. KauecTBenHas
peaxius Ha rajore-
HUO-UOHBI

HUI peakiui, XapaKTepu3yro-
X XUMHUYECKHE CBOICTBA
COEJIMHEHUH TaJIOTEHOB, 3JIEKT-
POHHBIX YpaBHEHUU ITPOLIECCOB
OKHCJIEHUS-BOCCTAHOBJICHHUS;
YPaBHEHUH JIEKTPOJIUTUUECKON
JIUCCOLIUAIINH; MOJIEKYISPHBIX,
TIOJIHBIX ¥ COKPAIIEHHBIX
HWOHHBIX YPaBHEHUU peaKIuii ¢
y4acTHUEM BJIEKTPOIUTOB. Y CTa-
HOBJIEHHE PUYMHHO-CIIEJICTBE-
HHBIX CBSI3€H MEXKTy XUMHUYEC-
KOU CBS3bI0, TUIIOM KPUCTAJUIH-
YECKOW PElIETKU COCTUHEHUN
rajJoreHoB, UX GU3NYECKUMH U
XUMUYECKUMU cBoiicTBamu. Ha-
OJIIOJICHHE U ONTUCAHUE XUMH-
YecKoro SKCIepuMeHTa 110 pac-
MMO3HABAHUIO XJIOPHI-,0pOMUI-,
HOAUI-MOHOB. Brimonnenue
pacu€roB Mo XMMHYECKUM (Op-
MyJIaM ¥ YpaBHEHHUSIM pPeaKilui,
MIPOTEKAIOIINX C Y4aCTHEM COE-
JIUHEHHUH rajIOreHOB

YCCKHM SA3BIKOM XHUMHUH

KOH(ITUKTHI HA OCHOBE
COrJlacOBaHUA MO3ULUN U
yuéTra HHTEpECOoB; Gop-
MyYJIHUpOBATh, apryMeEH-
TUPOBATh U OTCTaUBATh
CBOE MHEHIE;

peuieHus.
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IIpPemenne
JKCIIEpUMEH-
TaJIbHBIX 3a-
Jiad 110 TeMe
«[loarpynma
raJIOr€HOBY

Pemenue skcnepume-
HTaJIBHBIX 3a/1a4 110
teme «Iloarpymma ra-
JIOTEHOB»

OKclepruMeHTalbHOE HCCIe0-
BaHUE CBOMCTB HEMETAJIIOB U
HUX COEAMHEHUH, pEeIEHUE IKC-
NMEPUMEHTAJIBHBIX 3a1a4 I10
teme «[lonrpynma rajmoreHoBY.
Pabora ¢ maGoparopHsiM 000-
PYAOBAaHHUEM U HAIPEBATEIIbHBI-
MU IpHOOpaMH B COOTBETCTBUH
C MpaBWJIaMU TEXHUKH Oe30ma-
cHocTu. HabmroneHue 3a cBoii-
CTBaMH TaJIOTEHOB, UX COCIIH-
HEHUU U SABJICHUAMM, ITPOUCXO-
namuMu ¢ HuMu. Omucanue
XMMHYECKOT0 IKCIIEPUMEHTA C
TIOMOIIBI0 €CTECTBEHHOTO (py-
CCKOT'O HJIM POHOTO) S3bIKA U
sI3bIKa XUMUU. DOpPMYJIHMPOBKa

npuoOpeTeHne onbITa
HU3y4uCHH BCUICCTB!
HaOJIIOJICHHSI 32 UX TIpe-
BpAILEHUSIMU IIPU [IPO-
BE€ACHUHN HECIIOXHBIX
XUMHYECKUX IKCIEPH-
MEHTOB C HUCIIOJIb30Ba-
HUEM JIA00pPaTOPHOTO
000pyIOBaHUS U
npuOOpPOB;

YMEHHE COOTHOCUTD
CBOH JIEUCTBUS C
TJTAHUPYEMBIMH
pe3ynbTaTamu,
OCYIIECTBIISITH KOHTPOJIb
CBOEH JCATCILHOCTU B
MPOIIECCE JOCTHKEHUS
pe3ynbTarta, OnpeaeisTh
CITOCOOBI JEiCTBUII B
paMKax MpenoKeHHbIX
yCIIOBUH 1 TpeOoBaHMH,
KOPPEKTUPOBATH CBOU
JIeficTBUS B
COOTBETCTBHHU C
H3MEHSIONIencs
CUTyallMeH;

YCBOEHUE MPaBUIT
VHIUBUTyaJIbHO-
T'0 U KOJUIEKTHB-
HOTO
0e3omacHoro
TIOBEJICHUS B
Ype3BbIYAaNHbBIX
CUTYaIMsIX,
yTpOXKaIOMNX
KU3HU U
37I0POBBIO JIFOJEH;




BBIBOJIOB T10 pe3yJibTaTaM Mpo-
BeEHHOrO 3KcnepumMenta. Op-
raHu3aus yueOHOro B3anMO-
JICICTBUS B rpynIe
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Kucnopon

Crpoenue aToma u aj-
JIOTPOTHSI KUCIIOPOAA;
CBOMCTBA U IIPUMEHE-
HUE €r0 aJUIOTPOIHBIX
MO AU (HUKAITHIA.

JI. 27. llonyuenue u
pacrno3HaBaHHe KUCIIO-
pona

§257ynp 1'3a
8

XapakTepucTuKa KUCIOpOAa:
CTpOEHHE, AIIOTpOonus, Hu3n-
YECKHE U XUMUYECKUE CBOMCT-
Ba, TIOJTy4eHUE U TIPUMEHEHUE
QIJIOTPOITHBIX MOJTU(UKAIIHHA.
CocraBnenvie Ha3BaHUN COEAU-
HEHU Kuciiopoja 1mno Gpopmysie
1 UX GOPMYJI 110 HA3BAHUIO.
OOBsicHEHHE 3aBHCUMOCTH
CBOWCTB (MJIM TpeACKa3bIBaHNE
CBOMCTB) KMCIIOPOJA OT MOJIO-
xeHus B [lepuoguyeckoit cuc-
TeMe XUMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa. Cocrasie-
HUE€ MOJIEKYJISIPHBIX YpaBHEHUM
peaKLuii, XapaKTEepU3yOIUX
XUMUYECKUE CBOUCTBA KUCIIO-
poaa, JIEKTPOHHBIX YpaBHEHUN
MIPOIIECCOB OKHMCIIEHUI-BOCCTa-
HOBJICHMS. Y CTAHOBJICHUE IIPHU-
YHHHO-CJIEICTBEHHBIX CBsI3eil
MEX]ly CTPOEHHEM aTOMa, XHU-
MHUYECKOH CBS3bI0, TUIIOM KpU-
CTAJUINYECKON PEIIETKU KHUCIIO-
pona, ero GU3HYSCKUMH U XU-
MHYECKMMH CBOMCTBaMu. BbI-
MOJHEHUE PACUETOB 110 XUMU-
4eckuM GopMyJiaM U ypaBHEHH-
SIM PEaKIINii, MPOTEKAIOIINX C
y4acTHEM KHCI0opoJa

(dhopMupoBaHUE MEPBO-
HaYaJbHBIX CHCTEMATH-
3UPOBAHHBIX MPEICTAB-
JICHHUM O BEIIeCTBaX, HX
MpEeBpAIICHUAX U TIPaK-
TUYECKOM IIPUMEHECHUH;
OBJIaJICHHUE ITIOHSITUUHBIM
arnmapaToM U CUMBOJIH-
YECKUM SI3LIKOM XUMHHU

YMEHUE ONPEICIATh
MOHATHSI, CO3/IaBaTh
000011IeH S,
yCTaHABJIMBAThH AHAJIOTHH,
KJ1accu(pUIIPOBATH,
CaMOCTOSTEIBHO
BBIOMpATh OCHOBAHUS U
KPUTEPUH JIIsI
KJIaCCU(pUKAIUH,
yCTaHABINBATD IPUINHHO
— CIIEICTBEHHBIE CBA3H,
CTPOUTH JIOTHIECKOE
paccyxaeHue,
YMO3aK/IIOYeHHE U JeIaTh
BBIBOJIBI;

¢dbopmupoBaHue
OTBETCTBECHHOI'O
OTHOILICHUA K
YYCHHUIO,
TOTOBHO-CTHU U
CIOCOOHOC-TH
00y4aroImxcs K
CaMOpPAa3BHUTHUIO U
camMoo0pa3oBaHU
10 Ha OCHOBE
MOTHUBAIlUU K
O00yUYCHHIO U
MO3HAHUIO,
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IIpPemenne
JKCIIEpUMEH-
TaJIbHBIX 3a-
Jiad 110 TeMe
«Iloarpynma
KHCIIOPO1a»

Pemenue skcnepumen-
TaJIBHBIX 33/a4 110 Te-
Me «lloarpymmna kuc-
JI0POJIa»

OKcIepruMeHTalbHOe UCCe0-
BaHUE CBOMCTB HEMETAJIIOB U
HUX COEAMHEHUH, pEeIEHUE IKC-
NEPUMCEHTAJIBHBIX 3aJa4 I10 TC-
Me «[loarpynna xucioponar.
Pabora ¢ maGoparopHsiM 000-
PyZIOBaHHUEM M HAarpeBaTEeIbHbI-

npuoOpeTeHne onbITa
W3yYCHHS BEICCTB:
HaOJIIOJICHHSI 32 UX TIpe-
BpALICHUSMHU TP TIPO-
BEJICHUU HECIIOKHBIX
XUMHYECKUX IKCIEPH-
MEHTOB C UCIIOJIb30Ba-

YMEHHUE COOTHOCUTD
CBOH JIEUCTBUS C MIaHU-
PYEMBIMU pE3yJIbTaTaMH,
OCYILECTBJISITh KOHTPOJIb
CBOEH JCATCILHOCTU B
MpOLECCE JOCTHKEHUS
pe3yJabpTara, ONpeAeisITh

YCBOEHUE MPaBUIT
WHIUBUIYaJIbHO-
r'0 ¥ KOJUIEKTHB-
HOTO
0e3omacHoro
MOBE/ICHUS B
YpEe3BbIYANHBIX




MU IpHOOpaMH B COOTBETCTBUH
C MpaBWJIaMU TEXHUKH Oe30ma-
cHoctu. HaGmoaenue 3a cBo¥-
CTBaMU KUCIIOPOJIA, CEPBI, UX
COG[{I/IHGHI/Iﬁ " ABJICHUAMMU, IIPO-
HUCXOOAIIIMMHU C HUMH. Onuca-
HUE XUMHUYECKOTO DKCIIEPHMEH-
Ta C MOMOUIBIO €CTECTBEHHOTO
(PycCKOTro MK POTHOT'O) SI3bIKA
U s13b1Ka XuMuK. DopMyIHpOB-
Ka BBIBOJIOB I10 Pe3yJbTaTaM
IIPOBENEHHOIO HKCIIEPUMEHTA.
Opranun3zanus yueOHOro B3au-
MOJICHCTBHS B IPyIIIE

HUEM JIa00paTOPHOTO
000pyIOBaHUS U
npuOOpPOB;

CITOCOOBI JEHCTBUII B
paMKax MpenIoKeHHbIX
yCIIOBUH 1 TpeOoBaHHH,
KOPPEKTUPOBATH CBOU
JICCTBUS B COOTBETCT-
BUM C U3MCHSIOMICHCS
CUTyallMen;

CUTyalnusx,
YTPOXKAIOIINX
KHW3HU U
3710POBBIO JIFOJEH;
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Cepa

Crpoenue aToMa u ai-
JOTpOTHs cephl; e€ hu
3UYECKUE U XUMUYEC-
KHE CBOWCTBA W IpHU-
MEHEHUE pOMONYECKOM
CEpHI.

J1. Bzaumoneiictrue
Cepbl C MeTaJllaMH, BO-
JIOPOJIOM M KHCIIOpO-
JIOM.

JI. 28. T'openue cepsl
Ha BO3/yX€ U KHCIIOpO-
ae

§26, ynp.1-5

XapakTepucTuKa cepul: CTpOe-
HUE, aUI0Tponus, puzndeckue
YU XMMHMYECKHE CBOMCTBA, MOJTY-
yeHue u npuMenenre. Cocras-
JIEHU € Ha3BaHUI COEMHEHUN
cepsl o popmyie 1 ux GopmyI
no HazBauuo. OObsICHEHHE 3a-
BHCHUMOCTH CBOMCTB (WU TIpe-
JICKa3bIBAHUE CBOMCTB) CEPhI OT
nonoxenus B [lepuognueckon
CHCTeMEe XHUMHUYECKHUX 3JIEMEH-
toB JI. 1. Menneneera. Cocra-
BJICHHE MOJIEKYJISIPHBIX YpaBHE-
HUH peaklui, XapaKTepu3yro-
X XUMUYECKHUE CBOICTBA Ce-
PBI, DTIEKTPOHHBIX YPaBHEHUI
MIPOIIECCOB OKHMCIIEHUSI-BOCCTa-
HOBJICHMS. Y CTAHOBJICHUE MIPHU-
YUHHO-CJIEICTBEHHBIX CBSI3EH
MEX]ly CTPOEHHEM aTOMa, XH-
MMYECKOUN CBSA3bIO, TUIIOM KpH-
CTaJUINYECKOW PEIIETKHU CEPBI,
e€ PU3NIEeCKUMU U XUMUYECKHU-
MM CBOIcTBaMu. BrinonHenue
pac4éToB 1Mo XUMUYIECKUM (HOp-
MyJIaM ¥ YpaBHEHHUSIM pPeaKIlui,
MIPOTEKAIOUINX C YYaCTHEM Ce-

(dhopMupoBaHUE MEPBO-
HaYaJIbHBIX CHCTEMATH-
3UPOBAHHBIX MPEICTAB-
JICHHUM O BEIIeCTBaX, HX
MpEeBpaIICHUIX U TIPaK-
TUYECKOM IIPUMECHECHUH;
OBJIaJICHHUE ITIOHSITUUHBIM
arnmapaToM U CUMBOJIH-
YECKUM SI3LIKOM XUMHHU

YMEHHE OpraHH30BbIBATh
y4eOHOE COTPYAHUYECT-
BO U COBMECTHYIO JIesi-
TEIBHOCTh C YUUTEIEM U
CBEPCTHHUKaMU; paboTaTh
WHAWBUAYAILHO U B
IPYIIe: HAXOAUTh 00IIee
pellieHre U pa3peraTh
KOH(ITUKTHI HA OCHOBE
COIIACOBAHUS TIO3ULUH U
yuéra uHTepecos; (op-
MYJIMPOBATh, apPryMEH-
THUPOBATh U OTCTaNBATh
CBOE MHEHMUE;

Bocnuranue
Ka4ecTB JTUYHO-
CTH 00ecreunBa-
FOIIMX COI[AAITb-
HYH MOOUJTb-
HOCTb, CIIOCO0-
HOCTh MMPHHUMATH
CaMOCTOSITETILHEIE
pelieHusl.




pBL

39 | Coenunenust | Oxcunsl cepol (IV) u §27 no cnos: XapakTepucTuKa COeAMHEHUH OBJIaJIeHNE OCHOBaMH yYMEHUE ONpeeNnaTh no- | popmMupoBaHue
cepbl (V]); ux mosy4enue, «CepHas Kuc- | cepbl: cocTaB, (pu3nUYeCKue u XMMHYECKOi TPaMOTHOC- | HATHSA, CO3/1aBaTh 0000- | OTBETCTBEHHOIO
CBOIICTBA U pUMeHe- | /10T U €€ COMM | XUMUHECKHE CBOHCTBA, MOMYYe- | - crocoOHOCTBIO LIEHUs, yCTaHABINBATh OTHOILEHUS K
HHe .», ymp. 1,2 HH€ H IPHMEHEHHE. COCTaVBne- AHATH3MPORATE 1 AHAJIOTWH, KIACCU(DUIU- | YUCHHUIO,

HUE Ha3BaHUM coeTMHEeHMH ce- pOBaTh, CAMOCTOSATENBHO | TOTOBHO-CTH U
pI 110 popmysie u ux GopmyI 00%EKTHEHO OTICHHBATE BBIOMPATh OCHOBAHUS CIOCOOHOC-TH
no HasBauuo. CocraBieHue Mo- | KU3HCHHBIC CUTYAllUK, | xpyrepun mis KiaccH(u- | 00ydarommxcest K
JIEKYJISIPHBIX YPABHEHUH peak- CBSI3aHHBIE C XUMHEH, Kalluy, yCTaHaBJIMBaTh CaMOpa3BUTHIO U
LUH, XapaKTEPU3YIOIUX XUMHU- | HaBBIKAMU O€30MacHOro | NPUYMHHO — CIIEACTBEH- caMo00pa3oBaHU
YECKHE CBOMCTBA COCIUHEHUM 0OpAILeHHS C BEIIeCT- HEBIE CBSI3H, CTPOUTH 10 Ha OCHOBE
CepBI, IMEKTPOHHBIX YPABHEHUH | poy JIOTHYECKOE paccyXJe- | MOTHBALMU K
MIPOIIECCOB OKHMCIIEHUS-BOCCTa- HUE, YMO3aKJIIOUeHHE U 00y4eHUIO 1
HOBJIEHUS; YpaBHEHHH 3JIEKTPO- JIeNIaTh BBIBOJIBI; MO3HaHMIO,
JIUTHYECKON TUCCOIMAINN; M-
OJIEKYJISIPHBIX, MOJTHBIX U COK-
PAlIEHHBIX MOHHBIX YPABHEHUI
peaKui C y4aCTUEM BJIEKTPO-
JINTOB. Y CTAHOBJICHUE IIPUYUH-
HO-CJIEJICTBEHHBIX CBSI3€H MEX-
Iy XMMHYECKOU CBA3bIO, TUIIOM
KPUCTAJUIMYECKON PEETKU
COeIMHEHUH cepbl, uX (usniec-
KMMH U XUMHUYECKHUMHU CBOMCT-
BaMHU

40 | Cepnas kuc- | CepHas KUCIIOTa KaK §27 no XapakTepUCTHKa CEpHOM Ku- | GOPMHpPOBAHME IIEPBO- | YMEHHE CAMOCTOATENIEHO | YCBOGHHE IIPABUII

JI0Ta KaK dJIe-
KTPOJIUT U €€
COJI

BJIEKTPOJUT U €€ CONH,
UX IPUMEHEHHE B Ha-
POZTHOM XO3SICTBE.

J1. OGpasups! mpupoa-
HBIX COCJUHEHUN Cepbl
OO0pa3ibl BaXHEUIITNX
JUISl HAPOJHOTO XO3sIi-
CTBa CyJIb(aToB.

JI. 29. CaoiicTBa pas-
0aBIICHHOH CEpHOM KH-

CJIOTBI

cnos:«lIpouss
OJICTBO CEpHOI
KHCJIOTHL. ..
yap. 3,6, 8,5
niu 7 (10 BB

6opy)

CJIOTBL: COCTaB, (pu3nUecKue
1 XMMHYECKHUE CBOMCTBA KaK
anekTposuta. CocraBieHue
MOJIEKYJISIPHBIX ypaBHEHUN
peakumii, XapaKTepU3yIOLIUX
XUMHUYECKHE CBOMCTBA CEP-
HOM KHUCIJIOTBI, 3JIEKTPOHHBIX
YpaBHEHUH MPOLECCOB OKHUC-
JIEHUS-BOCCTAHOBJIEHUS; MO-
JEKYJISPHBIX, TOJTHBIX U COK-
paniéHHBIX HOHHBIX ypaBHE-
HUW peaklyil ¢ ydacTHEeM
BIEKTPOJUTOB. Y CTAHOBJIE-
HUE IPUYUHHO-CIIE/ICTBEH-

HavyaJIbHBIX CUCTEMaTH-
3UPOBAHHBIX MPEJCTAB-
JICHUH O BEIIECTBax, UX
MpEeBpaIICHUIX U TIPaK-
TUYECKOM IIPUMEHECHUH;
OBJIaJIcHHUE ITIOHSITUUHBIM
arnrapaToM U CUMBOJIH-
YECKUM SI3BIKOM XUMUH

OTPEIETSTD I[ETH CBOETO
00y4YeHU s, CTABUTh U
(hopMyIHpOBaATH JIS
ce0s1 HOBBIE 3aJja41 B
yué0e 1 o3HaBaTeIbHON
JeATETbHOCTH, Pa3BH-
BaTh MOTHBBI M HHTEPE-
ChI CBOEH TTO3HABATEb-
HOM JIeITeIbHOCTH;

VHIUBUTyaJIbHO-
T'0 U KOJUIEKTHB-
HOTO
0e3omacHoro
TIOBEJICHUS B
Ype3BbIYANHBIX
CUTYaIMsIX,
yTpOXKaIOMUX
KU3HU U
37I0POBBIO JIFOJEH;




HBIX CBSI3€M MEX1y XUMHUYEC-
KO CBSA3bIO, TUIIOM KPHCTAaJI-
JINYECKOM PEIIETKU CEPHOU
KHUCJIOTHI, €€ (PU3NIECKUMHU U
XUMUYECKUMHU CBOMCTBAMHU.
Habnronenue u onricanue
XUMHUYECKOTO IKCIIEPUMEHTA
0 pacro3HaBaHUIO CYJIb(art-
HMOHOB

41 | Cepnas kuc- | CepHast KHCIIOTa KaK §27 no xonna | CocTaBiieHne MONIEKYIIPHBIX (dbopMHUpOBaHHE TIEPBO- | YMEHHE CAMOCTOSATEIBHO | (hOpMHpOBaHHE
JI0Ta KaK okuciurens. [pouns- ymp.4 YPaBHEHUH peakiuil, Xapakre- HAYaJIbHBIX CUCTEMATHU- | ILUIAHUPOBATH IIyTH OTBETCTBEHHOI'O
OKHCIINTENb, BOJICTBO CepHOI‘/’I KHC- pI/I3yIOHII/IXVXI/IMI/I‘IeCKI/Ie CBOH- 3I/Ip0133HHI)IX npeacraB- JOCTHUXKCHHUA LICJIICH, B OTHOILICHUA K
eé HOJ_IyT'Ie- JOTBI M eé HpI/IMeHe- CTBa CCPHOU KUCIIOTHI KaK OKH- JICHHUHU O B€IIECTBAX, HUX TOM 4YHCJIC AJIbTCPHATHUB- YYCHHUIO,

HEeE U HpI/IMe- HHe CHI/iTeHSI, OJICKTPOHHBIX YpaBHC- MpEBpaIICHUAX U MTpaK- HBIC, OCO3HAHHO BI:-I6I/I- TOTOBHO-CTHU U
HUU TIPOIIECCOB OKUCIICHUS-BOC- | THUECKOM MPUMEHEHUH; | paTh Haubosee s dek- CHOCOOHOC-TH

HCHHE. CTaHOBJICHUs. XapaKTepPUCTHKA | OBJIAJICHUE MIOHATUIHBIM | TUBHBIE CIIOCOOBI pemie- | 00yJarommxcst K
MOJIy4YCHUA U NIPUMEHCHUS CEP- armnapaTomM u CUMBOJIM- HUA y‘Ie6HI)IX U IMO3HaBa- CaMOpa3BUTHUIO U
HOU KHCJIOTHI. BeIltomHEHME pa- YECKUM SI3bIKOM XUMHWU TCIBHBIX 3aJ1a4, CaM006pa3OBaHI/I
CYETOB 110 XUMUYECKUM (popMy- 10 Ha OCHOBE
JlaM ¥ YpPaBHEHUSIM pEaKIUi, MOTHUBALMH K
MPOTEKAIOIIHNX C yIaCTHEM Cep- O00YUEHHIO
HOM KHMCJIOTBI MO3HAHUIO,

42 | Azor Crpoenue atoma u Mo- | §28, ynp.1-5 | XapakrepucTuka a3ora: CTpoe- | OBJIaJ€HUE OCHOBAMM yMEHHE caMocTosATeNnbHO | Bocriuranue

JIEKYJIbl a30Ta; CBOMCT-
Ba a30Ta Kak MIPOCTOr0O
BEIIECTBA

HUe, PU3NYECKHE U XUMHUEC-
KHUE CBOICTBA, NOJIyYEHUE U
npumenenne. CocTaBieHue
Ha3BaHUI COEJUHEHUN a30Ta 110
¢dopmyne u ux popmyn mo Haz-
BaHU0. OOBICHEHHE 3aBUCH-
MOCTH CBOMCTB (MM TPEICKA-
3BIBAHUE CBOMCTB) a30Ta OT I0-
noxeHus B [lepuonnueckon
CHCTeMEe XHUMHUYECKHUX 3JIEMEH-
toB JI.11.Menneneena. Cocrta-
BJICHHE MOJIEKYJISIPHBIX YpaBHE-
HUH peaklui, XapaKTepu3yro-
LUX XUMUYECKUE CBOUCTBA a30-
Ta, SJEKTPOHHBIX YPABHEHU
MIPOIIECCOB OKHMCIIEHUSI-BOCCTa-
HOBJICHMS. Y CTAHOBJICHUE MPHU-

XUMHYECKON TPaMOTHOC-
TH: CIOCOOHOCTEIO
aHAJIM3UPOBATH U
00BEKTUBHO OLIEHUBATH
YKU3HECHHBIC CUTYAIIHH,
CBSI3aHHBIC C XHMHUCH,
HaBEIKAMH 0€30IaCHOI0
oOpalIeH sl ¢ BEIIeCT-
BaMH,

OTIPEJICNATH 1IEJTU CBOETO
00y4YeHUs, CTAaBUTh U
¢dbopmynupoBaTh s ce-
0Ost HOBBIC 33714 B yu€0e
Y IIO3HABaTEJILHOU Jies-
TEIHHOCTH, PA3BUBATh
MOTHUBBI U HHTEPECHI
CBOEH MO3HABATEIBHOU
JeSITEIbHOCTH;

Ka4ecTB JTUYHO-
CTH 00ecreuynBa-
IOIIHX COLHATIb-
HYIO0 MOOHJIb-
HOCTb, CIIOCO0-
HOCTH MPHHHU-
MaTh CAMOCTOSI-
TeNbHBIE
pelieHus.




YUHHO-CJIEICTBEHHBIX CBS3EH
MEXY CTPOECHUEM aTOMa, XU-
MHYECKOUN CBSA3bIO, TUIIOM KpHC-
TAJUTMYECKOW PEUIETKH a30Ta,
ero pU3NYECKUMU U XUMUYEC-
KUMH CBOMCTBaMU. BrinosnHe-
HHE pacu€ToB M0 XUMHUYECKUM
¢dbopmynaM 1 paBHEHHSM peakx-
LUH, TPOTEKAIOIIUX C Y4aCTUEM
asora

43 | AMMuak
44 | Coau amMMoO-
HUSA

AMMMaK, CTpoeHHE,
CBOMCTBA, MTOJIy4CHHUE
u npuMenenue. Conu
aMMOHHUS, UX CBOMCT-
Ba U MPUMEHEHHUE.

JI. 30. U3yuenue
CBOMCTB aMMHAaKa.
31. Pactio3HaBaHme
coJie aMMOHUS

§29, tpu ymp.
(o BBIOODY);

§30,Tpu yrp.
(o BBIOODY)

XapakTepucTuka aMMHaKa: coc-
TaB, PU3NUECKHE U XUMUYESCKUE
CBOICTBA, IIOJy4YEHUE U IIPUMeE-
HeHue. CocraBiieHNE Ha3BaHUM
coJieli aMMOHHSI TI0 (POpPMYyJIe

1 ux Gpopmyn mo HazBaHuio.Coc
TaBJIEHUE MOJIEKYJISIPHBIX YpaB-
HEHUU peaklUii, XapaKTepu3y-
IOIIUX XUMHYECKHE CBOUCTBA
aMMHaKa M CoJIeil aMMOHHMS,
3JIEKTPOHHBIX YPABHEHUH MPO-
LIECCOB OKHUCIIEHUA-BOCCTAHOB-
JIEHUS; YPaBHEHUH JIEKTPOIIU-
THUYECKOM AUCCOIMALINN; MOJIC-
KYJIAPHBIX, TIOJHBIX U COKpalé-
HHBIX MOHHBIX YpaBHEHUH pea-
KIUH C y4aCTHEM BJIEKTPOIIH-
TOB. Y CTaHOBJIEHUE IIPUYHUHHO-
CIIE/ICTBEHHBIX CBSI3€H MEXIY
XUMHUYECKOU CBSI3BIO, TUTIOM
KPUCTAJUIMYECKON PEIETKU aM-
MHaKa U COJIC aMMOHHUSI, UX
(UBNIECKIMH U XUMHYECKUMH
cBoiictBamu. HaGmonenue n
OIMCaHNEe XUMHYECKOr0 3KCIIe-
pUMEHTA IO paclo3HaBaHUIO
MOHOB aMMOHUs. Brinonnenue
pacu€roB Mo XMMHYECKUM (Op-
MyJlaM ¥ YpaBHEHHUSAM peaKIHi,
MIPOTEKAIOIINX C YHaCTHEM aM-
MHaKa

(dhopMupoBaHUE MEPBO-
HaYaJIbLHBIX CUCTEMATH-
3MPOBAHHBIX TIPEICTAB-
JICHHUM O BEIIeCTBaX, HX
MPEBPAICHUSX U ITPaK-
TUYECKOM TPUMEHCHHH;
OBJIaJICHHUE ITIOHSITUUHBIM
anmnapaToM U CHMBOJIH-
YECKUM SI3BIKOM XUMUH
Bocnutanue kauecTs
JIMYHOCTH 00ecTIeynBa-
FOIIUX COLUATBHYIO
MOOMJIBHOCTB, CIIOCO0-
HOCTb IIPUHUMATH CaAMO-
CTOSITEJIbHBIC PEIICHMSI.
OBJIaJIEHHE OCHOBAMH
XUMHYECKON TPaMOTHOC-
TH: CIOCOOHOCTEIO
aHAJIM3UPOBATH U
00BEKTUBHO OLIEHUBATH
YKU3HECHHBIC CUTYAIIHH,
CBSI3aHHBIC C XHMHUCH,
HaBEIKAMH 0€30I1aCHOI0
oOpalIeH sl ¢ BEIIeCT-
BaMH,

YMEHHE CaMOCTOSTETHHO
OTIPEIETSTh I[ETH CBOETO
00y4YeHMU s, CTABUTh U
(hopMyIHpOBaATH JIS
ce0s1 HOBBIE 3aja41 B
yué0e 1 o3HaBaTeIbHON
JIeATETLHOCTH, Pa3BH-
BaTh MOTHUBBI M HHTEPE-
ChI CBOEH TTO3HABATEb-
HOM JIeITeIbHOCTH;

YCBOEHUE MPaBUIT
VHIUBUTyaJIbHO-
T'0 U KOJUIEKTHB-
HOTO
0e3omacHoro
TIOBEJICHUS B
Ype3BbIYANHBIX
CUTYaIUsIX,
yTpOXKaIOMNX
KU3HU U
3710POBBIO JIFOJEH;




45

Kucnopon-
HBIC
COCIUHCHU A
azora

Oxcuppt azota (II)u
(IV) AzoTHas kucnora
KaK JJIEKTPOJIUT, €€
CBOMCTBA U IIPUMEHE-
HUE.

J1. O6pa3iipl BaskHEH-
IIUX U1 HAPOIHOTO
X0341CTBA HUTPATOB.
JI. 32. CpoiicTBa pas-
0aBIICHHOM a30THOM
KHUCIIOTBI

§3 1 > YIP. 1'3a
5,6 wum 7(1o
BBIOODY)

XapakTepucTuka OKCHJIOB a30-
Ta: COCTaB, (PU3NICCKUEC U XHU-
MUYECKHE CBOMCTBA, MOTyYEHHE
u npuMeHenne. CocTaBiieHne
Ha3BaHUI OKCHUJIOB a30Ta I10
¢dopmyne u ux popmyl 1o Haz-
Banuto. CocTaBiIeHHE MOJIEKY-
JIIPHBIX YPaBHEHHUM pEaKLUM,
XapaKTCPpU3YIOMUX XUMHUUYCCKHUEC
CBOWCTBA OKCHJIOB a30Ta, 3JIEKT-
POHHBIX YpaBHEHUI ITPOLIECCOB
OKHCJIEHUS-BOCCTAHOBJICHHUS;
MOJICKYJISIPHBIX, ITOJIHBIX U CO-
KpallEHHBIX NOHHBIX YpaBHE-
HHUW peakUuil ¢ y4aCTUEM JJIEK-
TPOJIUTOB. Y CTAHOBJIEHUE IIPU-
YUHHO-CJICACTBCHHbBIX cBs3el
MEXKy XMMUYECKOU CBSA3BIO,
THUIIOM KPUCTAJUIMYECKOU perié-
TKH OKCHJIOB a30Ta, ero (pusu-
YEeCKHUMH U XUMUYSCKUMM CBOM-
CTBaMH. XapaKTEpPUCTHUKA a30T-
HOW KHCJIOTHI: COCTaB, (pusmuec-
KM€ U XUMHUUYECKUE CBOICTBA
KaK 3JICKTPOJIUTa, IPUMCHCHUEC.
CocraBnieHre MOJEKyJIIPHBIX
YPaBHEHUH peakiuil, Xapakre-
PU3YIOIUX XUMUYECKHAE CBOMCT
-Ba a30THOW KMCIIOTHI, JJIEKTPO-
HHBIX YPAaBHEHUH MPOLECCOB
OKHCJIEHUSI-BOCCTAHOBJICHHUS;
MOJICKYJISIPHBIX, ITOJIHBIX U CO-
KpaIlEHHBIX UOHHBIX YPaBHE -
HHUW peakluil ¢ y4aCTUEM DJICK-
TPOJIUTOB. Y CTAHOBJIEHUE IIPU-
YHUHHO-CJICACTBCHHbBIX cBs3el
MEX]y XMMUYECKOU CBS3BIO,
THUIIOM KPUCTAJUIMYECKOU perié-
TKH a30THOW KHUCJIOTHI, €€ (hr3u-
YEeCKHUMH U XUMUYECKUMM CBOM-
CTBaMu

OBJIaJIEHHE OCHOBAMH
XUMHYECKON TPaMOTHOC-
TH: CIOCOOHOCTEIO
aHAJIM3UPOBATH U
00BEKTUBHO OLIEHUBATH
KU3HECHHBIC CUTYAIIHH,
CBSI3aHHBIC C XHMHUCH,
HaBEIKAMH 0€30IaCHOI0
oOpalIeH sl ¢ BEIIeCT-
BaMH,

YMEHHUE CaMOCTOSATEIIEHO
IJIAHUPOBATH Ty TH
JIOCTHO>KEHUS 1T, B
TOM YHCJIC aJIbTCPHATHB-
HBIE, OCO3HAHHO BBLIOM-
path Haubosee A ek-
THUBHBIE CITOCOOBI peliie-
HUS y4eOHBIX M TIO3HABA-
TEJIBHBIX 33J1a4;

Bocnuranue
Ka4ecTB JTUYHO-
CTH 00ecreuynBa-
FOIIMX COI[AAITb-
HYHO MOOUJIb-
HOCTb, CIIOCO0-
HOCTh MMPHHUMATH
CaMOCTOSITETILHEIE
pelieHusl.




46 | AzotHas kuc- | A3oTHas kuciorta kak | §31, ynp.4 CocTaBneHne MOJIEKYIIPHBIX (dhopMupoBaHUE MEPBO- YMEHHUE ONPENESNATh M0- | (JOPMHUPOBAHUE
JI0Ta KaK OKUCJIUTEID. HI/ITpaTI)I ypaBHeHI/II\/‘I peaKuHﬁ, XapakTe- Ha4daJIbHBIX CUCTEMATHU- HATHA, CO31aBaTh 0000- OTBCTCTBCHHOI'O
OKHCIINTEIb, | M HHTPUTEL, Ipo6ieMa PU3YIOLINX XMMHUECKHE CBO- | 3MPOBAHHBIX NPEACTAB- | EHUS, YCTAHABIMBATS OTHOIIEHHUS K
eé momTyde- HIX COZIepKAHUSA B CEllb CTBa a30THOW KHMCJIOThI KaK JICHHI O BEIECTBaX, MX | aHAJOIMH, KIacCU(DUIIU- | YUCHUIO,

e CKOXO3SHCTREHHOM OKHCIMTEA, ONEKTPOHHEIX ypa- | NPEBPAIICHHAX 1 MPaK- | POBATh, CAMOCTOATENBHO | TOTOBHO-CTH 1

BHEHUH MPOIIECCOB OKUCIICHUS- | THYECKOM MPUMEHEHUU; | BBIOUPATh OCHOBAHUS U CHOCOOHOC-TH

TpOAYKIHH. ASOTHEIC BOCCTAaHOBJICHUS. XapaKTEPUC- | OBJAJCHUE MOHATHIHBIM | KPUTECPUU JUIS KIIACCH(PH- | 00yUarOMIMUXCS K
ynio0penns. . THKA MOJTyYSHUS a30THOW KHC- | anmapaToM U CUMBOJIM- | KalllW, YCTaHABIIMBATh CaMOPa3BUTHIO U
/1. Bsanmoneticteune JI0THI. BhIMomHenne pacuéro YECKHM SI3BIKOM XMMHUHU | PUYMHHO — CIICJACTBEH- | caMOOOpa3oBaHU
KOHLEHTPUPOBAHHON 10 XUMHUYECKUM (hopMyIam HBIC CBSI3H, CTPOUTH 10 Ha OCHOBE
A30THOM KHCJIOTHI C U YPaBHEHMSIM pEAKIUi, IpoTe- JIOTUYECKOE paACCYXKJie- MOTHUBAILUN K
MEJIBIO. KaIOIIUX C yYaCTHEM a30THOM HUE, YMO3aKIIIOUCHHE U O00yUYCHHIO U
JI.33 B3aumoencTBue KHCIIOTBI JIENIATh BHIBOJIBI; MTO3HAHMIO,
KOHIICHTPUPOBAaHHOU
A30THOM KHCJIOTHI C
MEJIBIO

47 | dochop.Coe- | Ctpoenue aroma u an- | §32,ymp.1-4, | Xapakrepuctuxa docdopa: yriyOJIeHHE PEICTaB- YMEHHE CaMOCTOsATEIbHO | BocrinTanue
muHeHus Go- | morporus (ocdopa, 5 i 6 (1o CTpOeHHE, PU3MUECKHE U XUMHU- | JICHUH O MATEPHAIBHOM | [1aHHPOBATh MTyTH Ka4ecTB JTUYHO-
cdopa. CBOIMCTBA 6EIOTO 1 BBIGODY) YEeCKHE CBOMCTBA, MTOJyYCHUE U | CIUHCTBE MUPA; JIOCTHIKEHHS TIeei, B cTH obecreunBa-
docdopHbie | kpacHoro dochopa, Hx NpHMEHEHHE. COCT&BHGHI/IG Ha3- | MPUOOPETEHUE OIbITA TOM WHCIIC AIFTEPHATHB- IOIIHX COLHATIb-

BaHUi1 coenuHennid ocopa 1o | UCIOIB30BAHUS HYIO0 MOOHJIb-
ynoopeHust npuMmeHerne. OCHOB- HBIE, OCO3HAHHO BBHIOH-

HBIC COCMHEHUS: OK-
cun pocdopa (V) u
oprodochopHast Krc-
nota, pocdarsl. [Tons-
THe 0 hochHopHBIX
YIOOpEHUSX.

J. OGpasis! npupoI-
HBIX COeMHEeHuH (oc-
¢dopa. OOpa3ibl Bax-
HEWIIMUX 1711 HAPOHO-
ro xo3siicTBa pocda-
TOB

JI. 34. Topenne docdo
pa Ha BO3/IyXe U B KHC-
Jopoe.

35. Pacnio3HaBaHue
docdaros

¢dopmyne u ux Gopmyn mo Haz-
BaHU0. OOBSCHEHNE 3aBHUCHU-
MOCTH CBOWCTB (MJIM TIpeacKa-
3BIBaHUE CBOMCTB) (hocdopa oT
nonoxenus B [lepuognueckoi
CUCTEME XMUMHUUYECKUX JIEMEH-
toB JI. 1. Menneneesa. Cocra-
BJICHHE MOJIEKYJISIPHBIX YpaBHE-
HUH peaklui, XapaKTepu3yro-
IIUX XUMHUYECKHE CBOIICTBA
¢dochopa u ero coenMHEHMH,
3JIEKTPOHHBIX YPABHEHUH NPO-
11eCCOB OKHUCJICHUSI-BOCCTAHOB-
JIEHUS; YPaBHEHUH JIEKTPOIIU-
THUYECKOM AUCCOIMALINN; MOJIe-
KYJISIPHBIX, TIOJTHBIX M COKpAaIé-
HHBIX MOHHBIX YPaBHEHUM peak-
LIUH C yYaCTHEM BJIEKTPOIUTOB.
YcraHoBieHUE TPUIMHHO-CIIE-
CTBEHHBIX CBSI3€H MEXIY CTPO-

Ppa3InYHbIX METO10B
HU3y4uCHH BCUICCTB!

path Haubosee A ek-
THUBHBIE CITOCOOBI peliie-
HUS y4eOHBIX M TIO3HABA-
TEJIbHBIX 33/1a4;

HOCTb, CIIOCO0-
HOCTb HpI/IHI/IMaTI)
CaMOCTOATCIIbHBIC
peLIeHus.




€HMEM aToMa, XMMHYECKON CBSI-
3b10, TUIIOM KPHCTAJIIMYECKON
pemérku docdopa u ero coenu-
HEHUH, ero PU3NYECKUMH U XH-
MHYECKMMHU CBOicTBamMu. Ha-
OJIIOJICHHE U ONTUCAHUE XUMH-
YEeCKOI'0 AKCIIEPUMEHTA T10 pac-
no3HaBaHuIo GocdaT-moHOB

48 | Yrnepon Crpoenue atoma u an- | §33,ynp.1-5, | Xapakrepucruka yriepoja: OBJIaJICHE OCHOBAMU YMEHHUE OPraHU30BbIBaTh | Bocnuranue
JIOTPONHUSA YIIIEPOAA, 8 CTpOEHHeE, AIIOTponus, Husu- XUMHAYECKOW TPaMOTHOC- | Y4eOHOE COTPYAHUYECTBO | Ka4ecTB
CBOiicTBA ero MomudH- YeCKHEe U XMUMUYECKHE CBOUCT- | TH: CIIOCOOHOCTBIO aHa- | U COBMECTHYIO JIUYHOCTH
Kauwuil 1 IX IpUMeHe- Ba, [OJTy4eHHE 1 IPUMEHEHNE. | JI3HPOBATH U O00BEKTUB- | AEATEIBHOCTD C YUUTENEM | 00eCIeunBaIOIINX
nue. Tlornonenye yr- COCTeaneHHe Ha3BaHWUH COEM- | HO OLEHUBATH )KU3HEH- | U CBEPCTHUKAMU; COIIMAIBHYIO
118M PACTBOPEHHEIX Be- HEeHHH yriepoja 1o gopmyne u | Hble CHTYalluH, CBA3AH- paboraTh HHAMBUAYAIHLHO | MOOMIILHOCTD,

ux (hopMyI 1Mo Ha3BaHHUIO. HbIE C XUMUEH, HaBbIKa- | U B TPYIIE: HAXOIUTh CIOCOOHOCTh
IIECTB KM rasos. Boc- OOBsicHEHNE 3aBHCUMOCTH MU Ge3omnacHoro oopa- o011ee pelieHue u MPUHUMATH
CTaHOBHeHHe l\feﬂﬂ u3 CBOWCTB (WJIM IIpeACKa3bIBaHUE | IIEHUS C BELIECTBAMH, paspemaTth KOHQIUKTHI CaMOCTOSATENIbHbIE
€€ OKCHZa yrieM. CBOWMCTB) yriiepo/a OT MOJ0Xke- | MCIOIb3YEMbIMH B Ha OCHOBE COTJIACOBAHMUS | PEICHHS.
JI. 36. T'openue yriist B Hus B [lepuonnueckoil cuctemMe | MOBCENHEBHOW JKU3HY; MO3ULIUN U yuéTa
KHACJIOPOJE XUMUYECKHUX 3emMenToB Jl. 1. YMEHHUEM aHaIU3UPO- HMHTEPECOB;
MenneneeBa. CocraBiieHHe MO- | BaTh M IJIAaHUPOBATh (dbopMyTupoOBaTh,
JIEKYJSPHBIX YPaBHEHUH peak- | DKOJIOrW4ecku Oezomac- | apryMEeHTHPOBATh H
LWH, XapaKTepU3yIOIUX XUMH- | HOE TIOBEJEHHE B LIENAX | OTCTauBaTh CBOE MHEHHUE;
YyecKHe CBOICTBa yrieposa, COXpaHEeHHUs 370pOBbs U
3JIEKTPOHHBIX YPaBHEHUI NIPO- | OKpYXaroLel Cpelsl;
LIECCOB OKHUCIIEHUA-BOCCTAHOB-
JIeHUs. Y CTAHOBJIEHUE IIPUYNH-
HO-CJIEJICTBEHHBIX CBSI3€H MEX-
Iy CTPOEHHEM aToMa, XUMHUYec-
KOU CB$3bI0, TUIIOM KPUCTAJUIH-
YecKol peréTky yriaepoaa, ero
(UBNIECKIMH U XUMHYECKUMHU
CBOICTBAMU
49 | Okcuasl Oxcunp! yraepona (II) | § 34 no croB: | XapakrepucTika OKCHIOB yrie- | Bocruranue kauecTs BIIaJICHUE OCHOBAMH Bocnuranue
yriaepoaa u (IV)’ HUX CBOUCTBA U «HpH pact- poaa: cocras, (1)1/131/1[1601(1/16 H JIMYHOCTH CaMOKOHTPOJI, Ka4eCTB JINYHO-
IpHMEHEHHE BOPCHUHU OK- | XMMHUHECKHE CBOMCTBA, TONTy4Ye- | 00eCcIeYnBarOIINX CaMOOLICHKH, [PUHATHA | CTH obecnieunBa-
cuza yriepo- | HHE M IPUMEHEHHE. COCTaBHe-U COIIMABHYIO pelieHuit u FOIINX COLMANh-
na (IV)..», HHE MOJIEKYIIAPHBIX ypaBHEHHUiT MOOHIIBHOCTS, OCYILECTBIICHUS HYIO0 MOOHJIb-
yip. 1-4 peaKiuii, XapaKTepH3yIomux CHOCOOHOCTh OCO3HAHHOT'O BhIOOpa B HOCTb, CIIOCO0-
XMMUYECKHE CBOWCTBA OKCHJIOB | MPUHUMATH y4ueOHOH U HOCTb IPUHAMATh
yrIepoJia, SJIEKTPOHHBIX YpaB- | CaMOCTOSTENIbHbIE MO3HaBaTeIbHON CaMOCTOSTENIbHbIE




HEHUU MPOLIECCOB OKUCIICHMUSI-
BOCCTaHOBJICHUSI; MOJIEKYJISIP-
HBIX, TTOJIHBIX U COKPAIIEHHBIX
HWOHHBIX YPaBHEHUW peaKIuii ¢
y4acTHUEM BJIEKTPOIUTOB. Y CTa-
HOBJICHHE MPUUNHHO-CIIEICTBE-
HHBIX CBSI3€i MEXKTy XUMHUYEC-
KOU CB$3bI0, TUIIOM KPUCTAJUIH-
YECKOM pElIETKU OKCUIIOB YT-
Jiepoia, uX (PU3NYSCKUMH U
XUMUYECKUMHU CBONCTBAMU-

peuieHus.

JIeATeIIbHOCTH;

peuieHus.

50

YronpHas
KHUCJIOTa U €€
comm. JKéct-
KOCTB BOJBI
CIIOCOOBI €€
yCTpaHEHHUS

YronpHasg KUCIOTA.
Conu yroibHOU KUCIIO
TBI: KQJIBIIUT, COJIA, TT0-
Tall, UX 3HAYCHUE B
MIPUPOJIC U )KU3HU Ue-
noBeka. JKECTKoCTh
BOJIbI U CTIOCOOBI €€
yCTpaHEHHUS.

J1. O6pa3iisl pupoI-
HBIX COEUHEHUI YT-
nepona. OOpasiibl Ba-
YKHEUIIMNX JIJIS1 HAPOI-
HOT'O XO351MCTBA Kap-
OOHATOB.

JI. 37. llonyuenue
YTOJIbHOM KHUCIIOTHI U
n3y4yeHue e€ CBOMCTB.
38. Ilepexon kapOoHa-
TOB B THIPOKapOOHA-
THIL.

39. Paznoxenue ruj-
pokxapOoHaTa HATPHSI

§3410 KoHIIa,
ymp. 5-7

OmnpeneneHus MOHITHI «Bpe-
MEHHasl )KECTKOCTh BOJIB», «II0-
CTOSIHHAS KECTKOCTDH BOABI»,
«o011as )KECTKOCTh BOJIbI». Xa-
PAKTEPUCTHKA YTOJIBHON KHUCIIO-
ThI 1 e€ coJIel: cocTas, (hu3nde-
CKHE U XUMHYECKHE CBOMCTBA,
nosyyenue u npuMmeHenue. Co-
CTaBJICHUE HA3BAaHUU COJIEH
YrOJIbHOW KHCJIOTHI 110 (popmyiie
u ux Gopmyn no Hazanuio. Co-
CTaBJIEHUE MOJIEKYJISIPHBIX ypa-
BHEHUU peaKlui, XapaKkTepu3y-
IOIIUX XUMHYECKHE CBOUCTBA
YTOJIBHOM KUCJIOTBI U €€ CONEH,
YPaBHEHUH JIEKTPOIUTUUECKOU
JIMICCOIMAIINN;, MOJIEKYJISIPHBIX,
MTOJTHBIX M COKPAIEHHBIX HOH--
HBIX YPABHEHUH peaklMii ¢ yda-
CTHEM 2JIeKTpoauToB. Onuca-
HUE CIIOCOOOB YCTpaHEeHus Keéc-
TKOCTH BOJIbl ¥ BBITTOJTHEHHE
COOTBETCTBYIOIIETO XHUMHUYECKO
ro 3KkcrepuMenTa. Habmoaenne
U ONHCaHUE XUMHUECKOT0 IKC-
MEepUMEHTA 10 Paclo3HaBaHUIO
KapOoHaT-HOHOB. BrInonHenne
pac4éToB 1Mo XUMUYIECKUM (Hop-
MyJlaM ¥ YpaBHEHUSAM peaKIUi,
MIPOTEKAIONINX C Y4aCTHEM CO-

OBJIAJICHUE OCHOBAMHU
XUMHYECKON TPaMOTHOC-
TH: CHOCOOHOCTBIO aHa-
JIU3UPOBATH U OOBEKTUB-
HO OIICHMBATh KU3HCH-
HBIC CUTYaIlUH, CBSI3aH-
HBIE C XMMUEN, HaBbIKA-
MU Oe30macHoro oopa-
IIICHHS C BEIIECTBAMH,
WCIOIb3yEMbIMH B
TMOBCEIHEBHOMN JKU3HHU;
YMEHUEM aHAJIU3UPO-
BaTh U MJIAHUPOBATH
JKOJIOrMYecKH Oe3omac-
HOE MOBEJICHUE B 11X
COXpaHEHUS 370POBbS U
OKpY’Karolllel Cpelbl;

YMEHHUE OlCHUBATh
MPaBUJIBHOCTh
BBITIOJTHEHUS yUeOHOM
3aJ1a4M, COOCTBEHHBIE
BO3MOXHOCTH €€
pelIeHus;

¢dbopmupoBaHUe
OTBETCTBECHHOI'O
OTHOILICHUA K
YYCHHUIO,
TOTOBHO-CTHU U
CIOCOOHOC-TH
00y4aroImxcs K
CaMOpPAa3BHUTHUIO U
camMoo0pa3oBaHU
10 Ha OCHOBE
MOTHUBAIlUU K
O00yUYCHHIO U
MO3HAHUIO,




€AMHEHMI yriiepoja

51 | Ip Homnyue- | Ilomydenne, codbupa- Pabora ¢ maGopaTtopHbiM 000- MPUOOPETEHUE OIbITa YMEHHE COOTHOCHUTD YCBOGHUE MPaBUIT
HUE, COOMpa- | HHUE U pacro3HaBaHUE PYZIOBaHUEM U HAarpeBaTelIbHbI- | U3Yy4YEHUS BELIECTB: CBOM JIECHCTBUS C WHJMBUAYyalbHO-
HUE U paCHO- razoB MU HpI/I60paMI/I B COOTBCTCTBHU H36HIOZ[GHI/I$I 3a UuX mnpe- MJIaHUPYCMBIMU T'0 U KOJIJICKTHUB-
3HABAHIE C MpaBWJIaMH TEXHUKH Oe30ma- | BpalleHHSIMH MPH MIPO- pe3ylbTaTamu, HOI'0o
2308 cHoctu. HaGmonenue 3a cBoli- | BEZlEHWM HECIIOKHBIX OCYILECTBIIATE KOHTPOIb 0e3omacHoro
CTBaMHU HEMETAJIJIOB U UX COC- XUMHNYCCKUX IKCIICPU- CBOCEH ACATCIIb-HOCTH B IIOBCACHUA B
[[I/IHGHI/II\& " ABJICHHUAMH, IIPOUC- MECHTOB C HCITIOJIb30Ba- mpouecce JOCTUKCHUA ‘IpG3BI:I‘IﬂI71HBIX
xoasmmmMu ¢ Humu. Onicanne | HEEM J1abopaTOpHOTO pe3yabTaTa, ONpPeneisaTh | CUTyalusx,
XUMHUYECKOI0 DKCIIEPUMEHTA C 000opymOBaHUsS U CIOCOOBI JeHCTBUI B YIPOKAIOIMINX
MOMOIIBIO €CTECTBEHHOTO (pyc- | MpHUOOPOB; paMKax MPEeAoKEHHBIX | KU3HU U
CKOT'O HJT POJTHOTO) SI3bIKa U yCIOBUH 1 TpeOOBaHMH, | 3M0POBBIO JIIOJEH;
s13pIKa XUMUHU. GopMynpoBa- KOPPEKTUPOBATH CBOU
HHMEC BBIBOJOB 110 pE3yJibTaTaM ﬂGfICTBI/ISI B COOTBETCT-
MPOBEIEHHOIO 3KCIIEPUMEHTA. BUU C U3MEHSIOLIEHUCS
Opranu3anus y4eOHOro B3au- CUTYyaIlleH;
MOJICHCTBHS B IPyIIIE
52 | KpemHunit Crpoenue atoma kpem | 35 710 CJIOB: XapakTepucTuka KpeMHUS: OBJIQJIEHUE OCHOBAMMU YMEHNE OLICHUBATH Bocnurtanue
HUS; KpUCTAITHYEeCKUi | «OKcug kpem | CTPOCHHE, (usnyeckre U XUMH- | xpMHUYECKOI rpamMoTHOC- | IPaBHJIBHOCTB Ka4qeCTB JIMIHO-
KpEeMHHUIA, ero cBoifct- | Hus (IV)...», | U€cKue CBOKCTBA, MOMYYCHUE U | 1y crocoBGHOCTBIO BBITIOJIHEHMS YueOHOM cTH obecreunBa-
Ba ¥ IPUMEHEHHE ymp. 2, 3 npumenenune. CocTaBieHue Ha3- AHATMSHPOBATD H 3aa4u, COOCTBEHHBIE FOIINX COLMAaNb-

BaHWH COEMHEHUNM KPEMHHSI 110
¢dopmyne u ux Gopmyn mo Haz-
BaHu10. OOBsICHEHHE 3aBUCH-
MOCTH CBOWCTB (MJIM TpecKa-
3bIBaHHE CBOMCTB) KPEMHUS OT
nonoxenus B [lepuognyeckoit
CHCTeMEe XUMHUYECKHUX 3JIEMEH-
toB JI. 1. Menpneneesa. Coctas-
JIeHWE MOJIEKYJIIPHBIX YpaBHe-
HUH peaklui, XapaKTepu3yro-
IIUX XUMHUYECKHE CBOIICTBA
KpEMHHUSI, 3JIEKTPOHHBIX YpaBH-
HHM IIPOLIECCOB OKUCIIEHUSI-BOC-
CTaHOBJIEHHUS. Y CTAaHOBJIEHUE
MIPUYHMHHO-CIIEICTBEHHBIX CBSI-
3eld MKy CTPOCHUEM aToMa,
XUMHUYECKON CBSI3bIO, TUTIOM
KPUCTAJUIMYECKON PEETKU
KpEMHHUS, ero PU3NUECKUMH U
XUMHYECKUMHU CBONCTBaMHU

00BEKTUBHO OLIEHUBATH
YKU3HECHHBIC CUTYAIIHH,
CBSI3aHHBIC C XUMHUCH,
HaBBIKAMH 0€30I1aCHOI'0
oOpalIeH sl ¢ BEIIeCT-
BaMH,

BO3MOXKHOCTH €€
peIIeHuUS;

HYH MOOUJIb-
HOCTb, CIIOCO0-
HOCTh MPHHUMATh
CaMOCTOSATEIbHBIC
pelieHus.




53 | Coenunenust | Oxcuna kpemuus (IV), | §35 mo cioB: | XapakTepucTuKa COCAMHEHUH (bopmupoBaHue yMEHHE OPraHM30BBIBATh | OBJIAJIEHUE OCHO-
KpEMHUS €0 IPUPOJHBIC pa3HO- «COGZII/IHC- KpEeMHUs: COCTaB, q)mnqecm/le NepBOHAYAIBHBIX yqe6Hoe COTPYAHUYCCTBO | BaMU
BHIHOCTH. CHIIMKATBL. | HUS KpeMHHs1 | ¥ XHMHUECKHE CBOACTBA, [Ny~ | CHCTEMATH3MPOBAHHBIX | M COBMECTHYIO XUMUYECKOM
3HaueHHe COeMHEHMH | CITysKaT...», HEHHE U NIPHMEHEHHE. COCTaUB- MIpECTaBIEHUN O JIESTENBHOCTD C YUYUTENIEM | TPaMOTHOCTH:
KpEMHHS B JKHUBOIL 1 ynp.1, 4 JIeHU e Ha3BaHUI COEMHEHUIMA BEI[ECTBAX, X Y CBEPCTHUKAMHU; CIOCOOHOCTBIO
N KpeMHHUS 110 (OpMYyJIe U UX MPEBpAIICHUAX U MTPaK- | paboTaTh WHAWBUIYAIBHO | aHATU3UPOBATH U
HEKHIBOH IIPHPOJC. ¢hopmyn no HazBauuto. CocTaB- | TUYECKOM MPUMEHEHHH;, | U B IPYIINE: HAXOIUTh 00BEKTUBHO OI1e-
A. Obpasupt HpI{pOH' JIEHUE MOJIEKYJISIPHBIX YpaBHE- o0111ee peleHrne u HUBATh KU3HCH-
HBIX COCTMHCHUH Kpe- HUM peakiuif, XapaKTepu3ylo- paspemaTh KOH(IUKTHI HBIE CUTYAIlUH,
MHHA. IUX XMMUYECKUE CBOWCTBA CO- Ha OCHOBE COTJIACOBAHUS | CBSI3aHHBIC C XU-
JI. 40. Ilonmyuenue kpe- €IMHEHUM KPEMHUSI, DJIEKTPOH- MO3UIMHK U y4€Ta MHEN, HABBIKAMU
MHEBOMW KUCJIOTHI U HBIX YpaBHEHHUH MPOIECCOB HWHTEPECOB; 6e3zomacHoro 00-
H3y4YEHHE €€ CBOWCTB OKHUCJICHUSI-BOCCTAHOBJICHUS; (hopMyTHpPOBATH, palleHus C Bele-
YpaBHEHUH IIEKTPOTUTHUECKOIM apTyYMEHTHPOBATH U CTBaMH,
JIUCCOLIUAIINH; MOJIEKYISPHBIX, OTCTauBaTh CBOE MHEHUE; | UCIIONB3Y-EMBIMHU
MOJHBIX U COKPAILIEHHBIX NOH- B TIOBCE-/IHEBHOMN
HBIX YpPaBHEHUU peaKlui ¢ yda- JKU3HU; YMEHUEM
CTHEM DJIEKTPOJIUTOB. Y CTAHOB- aHATU-3UPOBAThH U
JIeHUu e TPUYUHHO-CIICACTBCH- IJTAHUPOBATH
HBIX CBSI3€H MEXIy XUMHUIEC- AKOJOTUYECKU
KOM CBSI3b10, THIIOM KPHCTAJIJIN- Oe3zomacHoe
YECKOW PElIETKU COCTUHEHUN MIOBEJICHUE B
KpEMHHUS, €ro (PU3UYSCKUMH U LeJsIX
XUMUYECKUMHU CBOMCTBAMHU. COXpPaHEHUS
HaGiroienue v onvcanue xu- 3JI0pPOBBSI U
MHYECKOT0 IKCIIEPUMEHTA 110 OKpYyXarolei
pacrio3HaBaHUIO CHIIUKAT-UOHOB Cpenbl;
BelniosiHEHHE Pacy€TOB 10 XU-
MHUYECKUM (popMmyrnaM U ypas-
HEHUSM peaKluid, TpOTeKato-
LIUX C YYaCTUEM COCIUHEHUN
KPEMHHUS
54 | CunukatHas | [lonstue o cumukanoi | §35,moBT.18- | XapakTepucTuka CHIMKaTHOM OBJIJIEHUE OCHOBAMH yMEHHE OIpeaeNnsTh Mo- | (opMHpPOBaHUE
IIPOMBIIUIEH- | IIPOMBIIIIIEHHOCTH. 35 MMPOMBITIJICHHOCTHU Beraucne- XUMHUYECKOMN rpaMOTHOC- | HATHA, CO30aBaTh 0000- OTBCTCTBCHHOI'O
Hocts 0606- | CTekIo, eMEHT, HUS 110 XUMAYECKUM (DOpMyJiaM | TH: CTIOCOOHOCTBIO aHA- | IEHUS, YCTAHABIUBATh OTHOIIEHUS K
IIEeHHe TI0 KEpaMHUKA. Y ypaBHEHMSIM PEAKIIUi, TPOTe- | JIM3UPOBATHh U OOBEKTUB- | aHAJIOTHH, KIIACCU(DUIIM- | YICHHIO,
Teme «Heme- | J. OBpasiiel cTekna, KAIOIINX € y4aCTHEM HEMETAll- | HO OLEHMBATL KU3HEH- | POBATh, CAMOCTOATENILHO | TOTOBHO-CTH |
JI0B M uX coenuuenuit. [Ipen- HBIC CUTYalluy, CBsI3aH- | BEIOMpATh OCHOBAHUS U CHOCOOHOC-TH
TaJUIbI» KEpaMHUKH, LIEMEHTa

cTaBlieHHne HH(OpMAIIUHU 110
TeMe «HemeTrannel» B BHUJE
TaOJINII, CXEM, OTIOPHOT'O KOHC-

HBIE C XMMUEMN, HaBbIKA-
MU Oe30macHoro oopa-
IIEHUS C BEIIECTBAMH,

KpUTEPUU JIJIs Kitaccudu-
KaIliH, yCTAHABIHBATh
MPUYHHHO — CJIICTBEH-

00y4aroImxcs K
CaMOpa3BUTHIO U
camMo00pa3oBaHU




MeKTa, B TOM YHUCIIE C IPUMEHe-
HueMm cpeactB UKT. OtcranBa-
HHE CBOEW TOUKH 3pEHUs, €€

HCMOJIb3yEMbIMU B
TMOBCEHEBHOMN JKU3HHU;
YMEHHUEM aHaJU3UpPO-

HBIC CBA3U, CTPOUTH
JIOTUYECKOe paccyiK/ie-
HHE, YMO3aKIIOUCHUE 1

10 Ha OCHOBE
MOTHUBAIUU K
O00yUYCHHIO U

apryMmeHTanus u noATBEpIKIC- BaThb U IJIAaHUPOBATH JCIaTh BBIBOAbI, IIO3HAHUIO,
Hue akramu CocraBieHue 9KOJIOrHUYecKu Oe3omac-
pedepata 1o onpenenEHHON HOE MOBEJICHUE B LEIAX
dopme COXpaHEHUs 3710pOBbS U
OKpY>Karolllel Cpe/ibl;
55 | KonrtpospHas paboTa 3 no Teme
«Hemeraiubi»
56 | Ananu3 pe3yabtatoB KP Ne3
4. O60011eHNe 3HAHWUH N0 XMMHUU 32 KypC OCHOBHOM MIKONBL. 12 4
57 | llepuoandec- | [Mepuonnueckuii 3ako | §36,ymp.1-10 | IIpencrasnenne unpopmannu Bocnuranue kauects yMEHHE CaMOCTOSTENIbHO | (hopMupoBaHue
Kasg cucrema | u Ilepuoauyeckas cuc- no teme «llepuoanueckuii 3a- JIMYHOCTHU IJIaHUPOBATh MyTH OTBETCTBEHHOT' O
H.H.MGHHG- TeMa XUMHUYECKUX dJie- KOH U HepI/IOIH/I‘IeCKaH CHUCTEMA 06CCHG‘II/IB3IOHII/IX TTOCTHKEHUS uenef/'l, B OTHOIII€CHUA K
eeBa M mentosJ]. . Menenee . 1. MeHneneeBa B CBETE TEO- | COLUAIBHYIO TOM UHCITe ATHTEPHATHE- YUEHUIO,
CTpoeHHe Ba. q)I/I3I/I[IeCKI/Iﬁ puur CTPOCHU aTOMa» B BUAC MO6I/IHI)HOCTI), HBIE, OCOBHAHHO B])16]/I- TOTOBHOCTH U
aTOMa CMBICH TIOPSIKOBOTO TaOJIUII, CXEM, OTIOPHOTO KOHC- | CIIOCOOHOCTh ] CIIOCOOHOCTH
P HIEKTa, B TOM YUCIIE C IPUMEHe- | NPHUHUMATh patb HauGoree s dex 00y4Jaromuxcs K
HOMEpa 3JICMCHTA, HO- nuem cpencts UKT. Beimone- | caMocTOATENbHBIE THBHBIC CIIOCOOBI PEIlie- | caMOPa3BHTHIO H
MCPOB IICPHOJIa U TPYII HHUE TECTOBBIX 3aJIaHUIA 110 TEMe | PelleHus. HUs y4eOHBIX U TI03HABA- | CAMOOOPa30BaHu
IIBI. 3aKOHOMepIU{OCTI/I TebHbIX 38/1a4; O HA OCHOBE
W3MEHEHUS CBOMCTB MOTHBAIMH K
DJIEMEHTOB U UX CO- 00y4eHUIO 1
€AVMHEHUH B IIEpUOIax MO3HAHUIO,
Y TpyIInax B CBETE
IIPEACTABICHUH O
CTPOEHUU aTOMOB JJIe-
MeHTOB. 3HaueHue [le-
PHUOIMYECKOr0 3aKOHA
58 | Bugsl xumu- | Buasl xuMmuaeckmnx §37, yrip.1-10 | IlpexacraBnenne unpopmanuu OBJIaJICHE OCHOBAMU YMEHHUE CaMOCTOATENIbHO | Bocniuranue

YECKUX CBSI-
3€i M THIIBI
KpHUCTAJIIN4YE
CKHX perié-
TOK B3aumo-
CBSI3b CTPOE-
HUS U CBOMC-
TBa BEIICCTB.

CBS3€H U TUIIBI KPUCTa-
JIJINYECKUX PELIETOK.
B3anmocss3b cTpoe-
HHUS Y CBOWICTB Be-
LIECTB

o Teme «Buapl xumudeckux
CBS3€M M THUIIBI KPUCTAJLINYEC-
KHUX peléerok. BzauMocBs3b
CTPOEHHUS U CBOWCTB BEILIECTB)
B BHJIE Ta0JIMII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHCJIE C IIPU-
MeHeHuneM cpenacts MKT.Beimo-
JIHEHHE TECTOBBIX 3aJJaHUM

XUMHYECKON TPaMOTHOC-
TH: CHOCOOHOCTBIO aHa-
JIU3UPOBATH U OOBEKTUB-
HO OIICHMBATh KU3HCH-
HBIC CUTYaIlUH, CBSI3aH-
HBIE C XMMUEMN, HaBbIKA-
MU Oe30macHoro oopa-
IIICHHS C BEIIECTBAMH,
WCIOJIb3yEMbIMH B

OTPEICTSTD I[EJTH CBOETO
00y4YeHMU s, CTABUTh U
(hopMyIMpOBaTh IS
ce0s1 HOBBIE 3aJja41 B
yué0e 1 o3HaBaTeIbHON
JeATETbHOCTH, Pa3BH-
BaTh MOTHBBI M HHTEPE-
ChI CBOEH TTO3HABATEb-
HOM JIeITeIbHOCTH;

Ka4ecTB JTUYHO-
CTH 00ecreuynBa-
IOIIHX COLHAIb-
HYH MOOUJTb-
HOCTb, CIIOCO0-
HOCTh MPHHUMATH
CaMOCTOSITEILHEIE
pelieHus.




TMOBCEHEBHOMN JKU3HHU;

59 | Kimaccuduka- | Knaccuduxamms xu- §38,ymp.1-10 | IlpeacraBnenue uupopmanuu ymenue knaccudunu- | [Iposoasr cpaBnenue u (dhopmupoBanue
I XUMHYe- MHUUYECKUX peaKHI/Iﬁ 10 10 TEMEC ((KHaCCI/I(bI/IKaHI/IH XH- poBaTh U3Yy4YCHHEIE KJ’IaCCI/Iq)I/IKaHI/IIO 110 OTBETCTBECHHOI'O
CKHUX peak- Pa3IMYHBIM PU3HAKAM MUYECKUX PEAKIUM 110 PA3IHY- | oGLeKTHI U ABJICHMUS, 3aJIaHHBIM KPUTEPUSIM, OTHOILICHUS K
wmit.  Cko- (MHCIIO M COCTAB Peart- HBIM [TPU3HAKaM. (EKOpOCTI) XH- | HOCOGHOCTD MeTaTh BIIQJICOT MPHEMaMH YUYEHHUIO,
POCTh XHMH- | PYIOIIHX i 05pa3yio- MUYECKHX PEAKIIU» B BUJIC BBIBOJIBI 1 YMO3a- BBITIOJTHCHUS 33 JITaHU TOTOBHOCTH H
Ta0JINII, CXEM, OTIOPHOT'O KOHC- CIIOCOOHOCTH
YECKUX IIUXCS BEIIECTB; HA- KJIIOUECHUS U3 U3YYEH-
. MEeKTa, B TOM YKCIIe C TPHUMEHe- 00y4Jarommxcst K
peaKinm JIYHC IPAHULIBL P ajo',' Huem cpencts UKT. Brimomnne- HBIX XHMquCKEIX 3a- CaMOpa3BUTHIO U
niena Qas; TenoBoi HHE TeCTOBBIX 3a1aHuii o Teme | KOHOMCPHOCTCH, yME- caMo00pa3zoBaHK
3 eKT; n3MEeHEHNEe HUE CTPYKTYpUpPOBAaTh 10 Ha OCHOBE
CTEIIEHEU OKUCIICHUS HW3YYEHHBIM MaTeprall MOTHBAIHH K
aTOMOB; HUCII0JIb30Ba- Y XUMUYECKYIO HH(]O- 00y4eHUIO 1
HHUE KaTaau3aTropa; pMaruIo, IoJy4eHHYIO MO3HaHMIO,
HalIpaBJICHUE MIPOTE- W3 IPYTUX UCTOUYHU-
kaHus). CKOpoCTh XH- KOB
MHUYECKHUX PEAKLUN U
(baxTOpHI, BIUSIONINE
Ha HeE
60 | JInccomua- DNeKTpoUTHYECKas §39,ymip.1-10 | 3anuch ypaBHEHUH DIIEKTPOIM- | YMEHUEM aHAITM3UPO- YMEHHUE OLIEHUBATh Bocnuranue ka-
U JIEKTPO- | JUCCOMUALUS KUCIIOT, THYCCKOU NUCCOHMAlNN KHUC- BaThb U IJIAaHUPOBATH MMPpaBUIIBHOCTDH YCCTB JIUYHOCTH
JIUTOB B BOJ- | OCHOBAHMIA, COJIEIL. JIOT, OCHOBAaHMH, COJEH, 9KOJIOTHYECKH Oe30mac- | BBITOJHEHUS Y4eOHOM o0becreunBaloImux
HBIX PacTBO- | MOHHBIE ypaBHEHHUS. -MOHHBIX YPaBHECHUH. HOE TIOBE/ICHHE B LENAX | 3a7ayH, CO6CTB6}1HI>IG COIIMAIBHYIO MO-
pax. Vonmsie | VCIOBUS IpOTeKaHus YCJEOBI/I}I MPOTEKAHUS peaK- COXpAHEHNS 3710POBbA U | BOSMOKHOCTH €& OUIIBLHOCTB, CIIO-
N uii oOMeHa 710 KoHIa OKpY’Kalollel cpesipl; PpelIeHNUS; COOHOCTh MPUHU-
yYpaBHEHUS peaxiuii oOMeHa 10
MaTh CaMOCTOSI-
peaKinm KoHIla TENbHBIE pell-.
61 | Pemenue
3aga4y
62 | Okucnurenb- | OKUCIUTEILHO-BOC- §40,ymip.1-10 | OKMCIMTENLHO-BOCCTAHOBH- (hopMupoBaHUE MEPBO- BIIaJICHUE OCHOBaAMU
HO-BOCCTa- CTaHOBUTEJbHBIE peak- TenbHbIe peakuu. OKucIn- HAYaJIbHBIX CUCTEMATH- | CAMOKOHTPOJIS,
HOBHUTEJbHBIE | 1. OKUCIIUTEND, TeNb, BOCCTAHOBUTENb 3MPOBAHHBIX MIPEJCTAaB- | CAMOOIICHKH, IPUHSITHS
peakinOBP | BoccTaHOBHTEND JIEHWH O BelecTBaX, MX | PEHICHUH n
63 | PemeHe MPEBPAILICHUSX U MPaK- | OCYIIECTBIICHHS
TUYECKOM NPUMEHEHHH; | OCO3HAaHHOTO BHIOOpA B
3afad OBJIJICHUE TIOHATUHHBIM | y4eOHOM U
anmapaToM U CHMBOJIH- | TMO3HABAaTEIbHON
YECKHM SI3IKOM XUMUHU | JeSITEIbHOCTH;
64 | Kimaccuguka- | IIpocTeie u CIIOKHBIE §41,ynp.1-10 | IlpeacraBnenne uupopmanuu npuoOpeTeHne onbITa yMEHHE OIpeneNnsaTh mo- | (opMHpPOBaHHUE
65 | mus u cBoiic- | BemecTBa. Metamnbt u | §42,ymp.1-10 | 10 Teme «Knaccudukarus u HCIOJIb30BaHUS HATHSI, CO3aBaTh 0000- OTBETCTBEHHOT'O




TBa HEOpra-
HHUYCCKUX BC-
IIECTB

HeMeTaJuibl. CocTasB,
KJaccupukaus u 00-
IIHEe XUMHYECKHUE CBOI
CTBa OKCHJIOB U THUJPO-
KCUJ0B (OCHOBaHHM,
KHCJIOT, aM(POTEPHBIX
TUIPOKCHUOB), COJIEH B
ceete TOJ]

CBOMCTBA HEOPTAHUYECKUX

BEILIECTB)» B BHJIE TaOIUII, CXEM,

OIIOPHOI'0 KOHCIIEKTA, B TOM

YHUCJIE C TPUMEHEHHUEM CPENICTB
HUKT. BeimonHenne TeCTOBBIX

3aJlaHUH 110 TEME

Pa3IUYHBIX METOAOB
W3yUYCHHS BEIIECTB,
yriIyOJIeHUE MPeICTaB-
JIEHU! O MaTepUalbHOM
€IMHCTBE MHPAa;

LICHUS, YCTAaHABIIUBATh
aHaJIoruH, Knaccuduu-
pOBaTh, CAMOCTOSTEIBHO
BBIOMpATh OCHOBAHUS U
KpUTEPUU JIJIs Kitaccudu-
Kallu¥, yCTaHABIIMBATh
MPUYMHHO — CJIC/ICTBEH-
HBIC CBSI3H, CTPOUTH
JIOTHYECKOE paccyxkie-
HUE, YMO3aKIIOUCHUE U
JieNaTh BBIBOJIBI,

OTHOILICHUA K
Y4YC€HUIO, TOTOBHO-
CTH U CcITIOcOOHOC-
TH 00yYaIOMINXCs
K CaMOPa3BHUTHIO
u camoo0pa3oBa-
HUIO HA OCHOBE
MOTHUBAIlUU K
O00yUYCHHIO U
MO3HAHUIO,

66 | Urorosas koHTpoJbHAsE paboTa

67 | Ananu3 pe3ynbratoB utoropoit KP

68 | moaBeaeHNE UTOTOB roja

KpnTeplm OllCHUBaHUA JIOCTI/I)KeHI/Iﬁ Oﬁy'lalOIIII/IXCH
OcHoBHAas1 321242 U KPUTEPHUIi OLICHKH — OBJIA/ICHHE CHCTeMON y4eOHBIX el CTBHI ¢ H3y4YaeMbIM y4eOHBIM MaTepHAJIOM.
Cucrema OlLeHKH BKIIOYAET B ce0sl BHYTPEHHIOIO (OCYILECTBISEMYIO CaMOM IIKOJION) ¥ BHEIIHION (OCYIIECTBIIIEMasl BHEIIHUMH [0 OTHOIIEHMIO K ILIKOJIE
ciryx0amn).
J1J1s1 OTICHKH MCTIONB3YyeTCs IEpCOHUBUITMpPOBaHHAS MHGOPMAIUSI M aHOHUMHASI (HENepCOHUPUITPOBAHHAS ).
[TepcoHnpUIMPOBaHHOM OIIEHKE TIOIEKAT TOJIHKO METANPEIMETHBIC U TTPEIMETHBIC PE3yIbTAaThl U3 OJI0Ka « BEIMyCKHUK HAYUUTCS.

Yposennb

IIOCTI/DKCHI/Ie IJIAHUPYEMBIX PE3YyJIbTATOB

Ouenka (oTMeTKa)

Ba3oBblii ypoBeHb

JEMOHCTPHUPYET OCBOCHHE YUEOHBIX JIEUCTBUM C OMOPHON CUCTEMOM 3HAHUI B paMKax

«YZOBIIETBOPUTEIBHO» (UM

AOCTUKEHU I nurama3oHa (Kpyra) BeIICTIEHHBIX 3a1a4. OBiaieHue 0a30BbIM YPOBHEM SIBIISICTCS OTMETKA «3», OTMETKA «3a4TCHO»).
JOCTATOYHBIM JJISl IPOIOJDKEHMSI 00yUeHUs Ha CIeyollel CTylIeH! 00pa30BaHus, HO HE
10 MPO(PHILHOMY HalpaBJIECHUIO
IHoBbIIeHHBbIH YCBOEHHE OTIOPHOW CUCTEMBI 3HAaHUIN Ha YPOBHE OCO3HAHHOTO IPOU3BOJIBHOTO OBJIA/ICHUS | OLIEHKA «XOPOILIO» (OTMETKA «4»);
YPOBEHb Y4eOHBIMH JICHCTBUSMU, IOCTATOYHBIN O KPYTro30p, MHUpoTa (MiIk n30UpaTeTbHOCTD)

uHTepecoB. Takue oOydaronuecs MOryT ObITh BOBJIEUEHBI B IPOEKTHYIO ACATEIBLHOCTD 110
MpPEeIMETY U COPUEHTUPOBAHBI Ha MTPOJIOIDKEHHE O0YUEHHUS B CTAPIINX Kaccax 1o
JTaHHOMY MPOUITIO.

BrIcokuii ypoBeHb

Bonee mosHOE (110 CpaBHEHUIO C TPEIBITYIIIIM) YCBOCHHE OTIOPHOW CUCTEMBI 3HAHUH Ha
YPOBHE OCO3HAHHOTO MPOU3BOJILHOTO OBIIAJCHUS YICOHBIMH JICHCTBUSMU, TOCTATOTHBII
Kpyro3op, MupoTa (WM U30MpaTeTbHOCTH) HHTEpecoB. Takue 00yJaromuecs MOTYT OBITh
BOBJICUCHBI B [TPOCKTHYIO ACATCIILbHOCTD IO NPCIAMETY U COPUCHTUPOBAHBI HA

OILICHKA «OTIUYHO» (OTMETKA «5»).




IpoJ0IKEeHHE 00y4YEeHHUs B CTApIINX KIaccax M0 JaHHOMY IPOQHIIIO.

IMonun:xeHHBII OTCYTCTBHE CHCTEMATU4ECKOM 0a30BOM NOATOTOBKH, OOY4YaIOIIMMCS HE OCBOEHO AK€ U | «HEYJIOBJIETBOPUTEILHO» (OTMETKA
YPOBEHb IIOJIOBUHBI IIJITAHUPYEMBIX PE3YJIbTAaTOB, KOTOPhIE OCBAaUBAET OOJIBIIMHCTBO OOYUaAIOUIUX- | «2»)

Csl, UMEIOTCSI 3HAUNUTEbHbIE TIPOOEIBI B 3HAHUSX, AJIbHENIIee 00ydeHHE 3aTPyIHEHO.
IIpu 3TOM 00y4aromuics MOKET BBINOJIHATH OTAEIbHBIE 3a/1aHNUs TIOBBIILIEHHOTO YPOB-
Hs. JlaHHas rpynna oOydaronuxcs (B CpeJHEM B X0/ 00y4EHHsI COCTABIIAIOIIAsl OKOJIO
10%) TpeOyeT cnennanbHOM TMarHOCTUKU 3aTPYAHEHHUM B 00ydeHNUH, TPOOENIOB B CHC-
TE€M€ 3HaHUI U OKa3aHUM LIeJICHANPABICHHON MOMOIIY B JOCTH)KEHUU 0a30BOr0 YpOBHS

Huskwuii ypoBeHb HAJIMYHE TOJBKO OTJEIBHBIX (pparMeHTapHBIX 3HAHUI 110 MPEeIMETY, JalbHelee 00yue- | OIEHKa «I0X0» (0TMeTKa «1»)
HUE IPAKTUYECKHU HEBO3MOKHO. TpedyeTrcs crienuanbHas IOMOIb HE TOJIBKO 10 y4eOHO-
MYy IIpEeIMETY, HO U TI0 (GOPMUPOBAHHUIO MOTHBAIIMH K 00YYCHHIO, Pa3BUTHIO HHTEpEca K

H3y‘laeM0ﬁ HpeIIMeTHOfI 06J'IaCTI/I, IMNOHUMAHHIO 3BHAYMMOCTH MPCAMETA IJIs )KU3HU U J1P.

OreHKa JOCTIKEHHUI pean3yeTcs «METO/IOM CIOKEHHUsD», TP KOTOPOM (PUKCHpyeTCs JOCTHKEHHE OTIOPHOTO YPOBHS M €T0 IPEBHIIICHHE.
JU7ist OlIEHMBAHMUS UCTIONIB3YIOTCS: CTaHJAPTU3NPOBAHHBIE MMCbMEHHBIE U YCTHBIE pabOTHI, MPOEKTHI, MPAKTHYECKUE padOThI, 1a00paTOpHbIE PAOOTHI, TECTHI,
3a4eThbl, TROPUYECKUE padOTHI, CAMOAHAJIN3, CAMOOIICHKA, HAOIIOICHHS U TIP.

Tunel 3agaHuii, KOTOpPBIE UCIOJIbL3YIOTCH IS OLEHKH NOCTHKEHHI:
o (opMme OTBETa: € 3aKPHITHIM OTBETOM M OTKPBITHIM OTBETOM;
10 YPOBHIO MPOBEPSEMbIX 3HAaHUHM, YMEHU, CIOCOOOB JIEUCTBUIT: 0a30BBIN U MOBHIIIIEHHBIN YPOBEHbD;
10 MCTIOJIb3YEMBIM CPEACTBAM: 3a/1aHus Ul MMCbMEHHOW MM YCTHOM Oece/bl, IPaKTUUECKUE 3aJaHusl, JabopaTtopHble pabOThI;
o (opMe MPOBEACHUS: Il UHIUBUAYATbHON WM TPYNIIOBOI pabOoTHI.

Hrorosas oneHka CKJIaAbIBaeTCs U3:
HAKOTJICHHBIX OLIEHOK (XapaKTepH3yIOT AUHAMHUKY 00pa30BaTeIbHbIX JOCTHKEHUN yJaInXcs);
OILIEHKH 32 CTaHIAPTH3HPOBAHHBIC UTOTOBBIE PAOOTHI (XapaKTEPHU3YIOT YPOBEHB MPUCBOCHUS CIIOCOOOB ICHCTBHIA)

BHyTpeHHI010 cHCTeMY OlleHKH HA CTYIIeHH OCHOBHOI'O 00111ero 00pa3oBaHus KIaCCUPHUIMPYETCS CIETYIONIMM 00pa3oM U BKIIIOYAET MPOLEAYPHI:
HHIUBHAYAJTbHbIE Pe3y/JbTaThl YYaIMXCH - B cepe pa3BUTHS Y HUX KOMIIETEHTHOCTHBIX YMEHUI M HaBBIKOB, BBISABIISIIOTCS B XOI€ TICUXOJIOTO-

[1€JarOTUYECKOr0 MOHUTOPHHTIA;

NpeaIMeTHbIe Pe3yJabTaThl - PE3YJIbTATHI, IIOJIyYEHHBIE B IIPOLIECCE OLICHUBAHUS YYUTEISIMU LIKOJIBI HA IIPEIMETHOM YPOBHE;
BHYTPHMIIKOJIbHbIE PEe3yJIbTATHI - PE3YJIbTAThI, [IOJYYEHHBIE B X01€ aAMUHUCTPATUBHOIO KOHTPOJIS, UTOTOBOM aTTECTALIMM YYaILIUXCS
(KOHTpOJIbHBIE PabOTHI, IPOMEKYTOUHBIE, UTOIOBbIE, TUArHOCTUYECKUE);
BHELIKOJIbHbIE Pe3yJIbTAThI - PE3YJIbTaThl OJIUMIINAJ, KOHKYPCOB, COPEBHOBaHHN, KOHQEPEHLUH U T.I1.;
pe3yJbTaThl, IOJIyYEHHBIE B X0/I€ HE3aBMCHMOM BHeIlIHel OLeHKH - PE3YJIbTaThl MOJIy4YeHHbIE B Xoae [TA;
HepopMaIM30BaHHAsA OlleHKA - TOPT(OIHO.
Jlnist onucaHus AOCTIDKEHHUH 00yJaromuxcs 1e1eco00pa3Ho yCTAaHOBUTH CIEIYIONIUE MATh YPOBHEH:

XapakrepucTuka uudppoBoit oueHKN (0OTMETKH)



«5» (KOTJIMYHO») — YPOBEHb BBINIOJHEHUS TPEOOBAHUI 3HAYUTENILHO BBIIIE YJOBJIETBOPUTEIBLHOTO: OTCYTCTBHE OIIMOOK Kak IO TEKYIIEMY, Tak U IO
IpeabpIaylieMy yaeOHOMY MaTepuaiy; He 00jiee OAHOr0 HEJ0UYeTa; JOTUYHOCTh U MOJIHOTA U3JI0KEHUS.

«4» («X0opomIo») — YpOBEHb BBINOJHEHUS TPEOOBAaHUIN BBIIIE YIOBIETBOPUTENIBHOTO: MCIIOJIB30BAHUE JOINOJHUTENBHOTO MaTepuaia, IOJHOTa U
JIOTUYHOCTD PACKpPBITUS BOIIPOCA; CAMOCTOSITENIbHOCTh CYXKACHUN, OTPaKEHUE CBOETO OTHOIIECHUS K IpeaMeTy o0cyxaeHnsd. Hannune ommbok 1 HE04EeTOB
B KOJINYECTBEHHOM BBIPKEHHUH T10 OTJIEIbHBIM IPEIMETaM OTPAKAaeTCsl B JIOKAJIBHBIX aKTaX O TEKYIIEH U UTOTOBOM (PyOex HOH) aTTecTaruu 00yJaromuxcs.

«3» («y10BJIETBOPHUTEJIBHO») — JOCTATOYHBI MUHUMAJbHBIA YPOBEHb BBINOJIHEHUS TPEOOBaHUM, MPEIbSBISIEMbIX K KOHKPETHOM paloTe, OTIENIbHbIE
HapYIIEHHsS JIOTUKU M3JI0KEHUSI MaTepualia; HeloJIHOTa PacKphITHs Bonpoca. Hanndne ommboK 1 HET0YETOB 10 OT/AEIBHBIM MPEIMETaM B KOJUYECTBEHHOM
BBIPAKEHUH OTPAKAETCS B JIOKAIBHBIX aKTaX O TEKYILIEH U UTOTOBOM (pyOeKHOM) aTTecTallii 00y4aromuxcsl.

«2» («M10X0») — YpOBEHb BBINIOJHEHHUS TPEOOBAHWN HIDKE YAOBJIETBOPUTEIBHOTO: HApYyIIEHUE JIOTHKH; HEMOJIHOTA, HEPaCKPHITOCTh OO0CYXKIaeMOTO
BONPOCA, OTCYTCTBUE apryMEHTAIlMH JIMOO OIMIMOOYHOCTh €€ OCHOBHBIX MOJOXeHWH. Hamuume ommuOOK W HEJOYETOB IO OTHAENBHBIM TIpeJIMETaM B
KOJIMYECTBEHHOM BBIPKEHUH OTPAKACTCS B JIOKATBHBIX aKTaX O TEKYIIeH U HTOTOBOH (pyOekHOI) 00 aTTecTanuu 00yJaroIXCs.

KoHTposibHO-M3MepHuTe/IbHbIE MaTepHaJIbl IIPEHA3HAYEHB! Ul MPOBEPKU YPOBHS YCBOEHHUS y4eOHOro Marepuaja Ha OCHOBAaHMM OOpa3oBaTeIbHOTO
MUHHUMYMa COJAep)KaHus oOpa3oBaHUS W TpeOOBaHWI K YPOBHIO IOATOTOBKH BBITYCKHHKOB IIKOJ. OHHM COCTaBJIeHBl Ha OCHOBE MHOTOJIETHEH
MEeIarOrMYECKON MPAKTUKU C YUETOM PA3JIMYHBIX METOIMYECKUX Pa3paboOTOK.

ITo Bcem rimaBaMm Kypca M WX paszeniaM Ipeyiaraercsl TeKyIIUid W TeMaTUYeCKUi KOHTPOJb 3HAHUA M YMEHHU B (OpMe XUMHUECKUX JUKTAHTOB U TECTOB,
CaMOCTOSITENIbHBIX U KOHTPOJBHBIX Pa00T. 3aaHusi 000X BapHAHTOB PabOT CXOJIHBI MO COJACPKAHUIO U XapaKTEPy BHITIOIHAEMbIX YUE€OHBIX JI€HCTBUI.

s oprarm3anmn 3GGEeKTUBHON pabOTHI BCETO KJIacca ¢ y4EeTOM WHAMBUAYAIBHBIX CIIOCOOHOCTEH Ka)0T0 yJamerocs B psje padoT, BXOASIINX B TIOCOOHE,
IIPEJICTaBJICHbI 3aJJaHHsI PA3JIMYHBIX YPOBHEHN CII0KHOCTH.

He3amMeHMMBIM MOMOIIIHUKOM I€Aarora B KOHTPOJIE 3HAHUHN SIBJSIFOTCA 3a7jaHus B opMe TecTa. FIX MOKHO HCIONBb30BaTh HA Pa3HbIX 3Tanax yueOHOTro
nporecca:

* IPY U3YYEHUU HOBOT'O MaTepHaa;

+ Ha 9Tare 3aKpervieHus] N3y4eHHOT0 MaTepuaa;

* Ha ypoKax 0000I1aroIIero NoBTOPEHMS;

* IIPU TEKYLIEM U TEMATUYECKOM KOHTPOJIE 3HAHUM, YMEHHI U HaBBIKOB Y4all[UXCH;

* TIPH MOATOTOBKE yUalIuXcs K SK3aMeHaM KaK B YCTHOMH, Tak ¥ B MUCbMEHHOU (hopme, ocodeHHo B popme EID.

JUig Kayk[I0M TeMBbI U €€ pa3/ieloB MPEUI0KEHbl TECTOBbIE 33JaHUs PAa3HOTO YPOBHS CIIOKHOCTH B JBYX BapHaHTaX, pacCuMTaHHbIe HAa 15—35 MuH uinu Ha
1enbli ypok. [[ist BeICTaBIEHMSI OLIEHKM IIPEIaraeTcs UCI0JIb30BaTh CIIEIYIONYI0 IPOLEHTHYIO LIKAJy:

35% BEITIOJHEHHEIX 3aJaHUN — OICHKA «2;

36—61 % — omuenka «3»;

62—85% — orneHKa «4»;

86—100% — onenka «5».

B 3aBHCHMOCTH OT pe3ybTaTOB BBHITIOJTHEHUS! PA0OTHI YUUTETh MOKET BHOCUTH B MIPEUIOKEHHYIO CHCTEMY OIICHUBAHUS KOPPEKTUBBI, TIOCKOJIBKY OCHOBHAS
11eJ1b KOHTPOJISl B JAHHOM ClTy4ae — HE COOCTBEHHO BBICTABJICHUE OLIEHKH, a OIIPEJIEIICHUE YPOBHS YCBOEHUS yJalllUMHUCS y4eOHOI0 Marepuaia u
HalpaBJICHUH JajbHElel paboThl Hajl MOBBILICHUEM KaueCcTBa 3HAHUN

3ananue moy uudpoii 1 onenuBaercs 3 6amiamu; o nuudpoii 2 - 5 6amnamu; mox nuudpoit 3-8 Ganmamu. 3aaHus, OTMEUYCHHBIE *, - ISl WHINBUIYAIEHOTO
BBITIOJIHEHMUSI.

Ecnu He yka3aHO MHOE, KaKIbIi OTBET YacTel OL[CHUBAETCS:

» yactu A — 2 Oannamu;



» yactu B — 4 Gatamu;

« yactu C - 6 ammamu.

OpHako He Bce ydaluecs NpUCTYyHaroT K 3anaHusM dactu C U TeM 0osiee BBIMOIHSIOT UX MOJHOCTBIO. YTOOBI MOBBICUTH MOJOXKHUTEIBHYIO MOTHBALIMIO K
BBINIOJIHEHUIO 3a/1aHui yacTu C, yuuTelb MOXeT OOBSBUTH O BBHICTABJIIEHUH 10 pe3yjbTaTaM TeCTa ABYX OLEHOK: MepBoi — 3a yacTh A u B, a Bropoit — 3a
gacTb C — € UCHOJIb30BaHUEM IPOLIEHTHOM IIKAJIbl OLEHKU 3HAHUI.

Bormpock! i1t BceX BUIOB KOHTPOJIS 3HAHHN COCTaBJICHBI TAKMM 00pa30M, 9TOOBI TIEaror ¢ MX MOMOIIBI0 MOT BBEISSBUTH 3HAHUS YUALTUXCS TI0 BCEM Y3JIOBBIM
BOIIPOCaM TJIaBhI M pazjesia Kak Ha 0a30BOM YpOBHE, TJie HEOOXOIMMO TOJILKO BOCIIPOM3BE/ICHHE YI€OHOTO MaTepuala, Tak U Ha YCIOKHEHHOM YPOBHE, T/e
TpeOyeTcsl yMeHHEe aHaJIM3UPOBATh U CPAaBHUBATH JaHHBIE, IPUMEHSISI TBOPYECKHE CTIOCOOHOCTH.

Bce oOyyaromie BHIbI KOHTPOJIS MPEANOJIAraloT KOJUIEKTUBHYIO ESITeIbHOCTh YUallluxcs JIH00 B mape, JIM00 B TPyIIe U CaMOIIPOBEPKY.

[Tpu moAroToBKE K KOHTPOJLHBIM paboTaM HEOOXOJMMO OOpaTUTh BHHMaHHE Ha 3aJaHusl YpOKOB 00o0OIIaroiero nmoBropeHus. B aToM ciyyae ydamiuecs B
COOTBETCTBUU CO CBOMMHM CITIOCOOHOCTSMH ONPEAEISAIOT Ui ce0sl 3a4aHNsl, KOTOPbIE MOTYT BBIIIOJIHUTD.

PacueTHble 3a1aun pa3MYHBIX TUIIOB M YPOBHEW CIIOKHOCTH MPEJCTaBICHBI B MOCOOMU OJIOKaMHU, a TAK)K€ BKJIIOYEHBI B pa3HbIC BUJbI KOHTPOJIS 3HAHUM.
Yuurtenas MOXKET 1O KEJIaHUIO BKIIOYATh UX KaK JIOMOJIHUTENIBHOE 3aJaHHUE B JII0O0W BUJ KOHTPOJIS WIIM MpelaraTh y4aliuMcs OTIEIbHBIE CAMOCTOSITEIbHBIE
paboTHI MO PENICHUIO MOA00HBIX 3a/1a4.

IIpoBeneHne XUMUYECKOTO TUKTAHTA

3ananus Juid 000MX BapHaHTOB KPAaTKO 3aIMCHIBAIOTCS HA JUIEBOM CTOPOHE JOCKH WM Ha KOJOTPAHCIApaHTE; OTBETHI Ha BOMPOCHI KEJIAaTeIbHO HAIMCATh Ha
00paTHOM CTOpPOHE JOCKU WM TaKKe Ha KOJOTPaHCIIapaHTe. Y YUTENb 3aUNTHIBAET COJIEpKaHHE BOTIPOCA, YUaIIHecs 3alTUCHIBAIOT OTBET B TETPAISX.

[To oxoHYaHMM TUKTAHTA MPOBOJUTCS CAMOTIPOBEPKA:

» OIINOOK HET — OLIEHKA «5»;

* JIONYIIEHBI 1-2 OmHOKH — «4»;

* JIOMYILEHBI 3 OMUOKHA — «3».

B 3aBrcHMOCTH OT CTENIEHU MOATOTOBIEHHOCTH YYAIIUXCS YUUTEIb MOXKET U3MEHUTh KPUTEPUM OIEHKHU padOT B MOJIb3Y YUCHHKA.

IIpoBeaenune caMocTOATEILHOM padoThI

CamocrosTenpHas paboTa mpearnoaraet Ju00 mapHyro, JTH00 TPYNIOBY0 GopMy pabOTHI U JaeT BO3MOYKHOCTH JIy4Ille OTPadOTaTh U3ydaeMble BOTIPOCHI MO
KOHTPOJIEM YYHUTENIS M B XOJE€ CAMOCTOSITENILHOU JESATSILHOCTH (sl 00yJaromield paboTel) JUO0 JIydIlle MOATOTOBUTHCS K KOHTPOJIBHOU paboTe, KOTOPYIO
MPEACTOUT BBITIOJHATH Ha ClIeAyIoeM ypoke (aist o0oobmaromieit paboTsl). 3alaHus BBIIOIHSIOTCA B mMape (TPYIe), YTO MO3BOJIIET SKOHOMUTH BpeMs Ha
otBeT. OTnenbHbIC 3aMaHus (1O 3HAKOM *) ydamruecst BBIMOJHSIOT CaMOCTOATENbHO. [T KOHTPOJIS ydaluMcsl MPeloCTaBIseTCss BO3MOKHOCTh CBEPHUTH
CBOM OTBETHI C 3TAIOHAMH, KOTOPBIE OYIyT JaHbI YYUTEIEM MO0 OKOHYaHUU PabOTHI.

OueHKa MPAKTHYECKUX YMEHUI ydammxcst

Yunreab JOJDKCH YYUTHIBATD!:

- IPpaBHJIbHOCTL OMMPCACIICHUS LCIIN OIIbITA,

- CaMOCTOATENBLHOCTh 1I0100pa 000pyI0BaHUS K OOBEKTOB;

- TIOCJIEIOBATEILHOCTH B BBITIOJTHEHUH PAOOTHI 1O 3aKJIAIKE OTIBITA;

- IOTHYHOCTh M TPAMOTHOCTh B OITMCAHUH HAONIIOJICHUH, B JOPMYTUPOBKE BHIBOJIA U3 OTIBITA.




Otmerka "5" - IPAaBWJIBHO OIPEJEIIEHA LEJb OIbITA,

- CaMOCTOSITEIBHO, C HEOOXO MO TMOCIIE0BaTENIFHOCTHIO MPOBEICHBI TOA00p 000pyAOBaHUS 1 0OBEKTOB, a TaKXKe padboTa
0 3aKJIA/IKE OTIBITA;

- HAY4YHO I'paMOTHO, JIOTUYHO OIMMCAHBbI Ha6JHOI[eHI/IH n C(l)OpMYJII/IpOBaHI)I BbIBOJBI U3 OIIbITA.

Otmetka "'4" - IPAaBUJIBHO OIPEEIICHA LEIb OIbITA;

- CaMOCTOATEIHHO MIPOBEIcHa paboTa Mo oI00py 000pyI0BaHNUs, 00HEKTOB;

MIPU 3aKJIAJIKE OTbITa AOMycKatoTes 1 -2 omuoku;

- HAY4YHO I'paMOTHO, JIOTUYHO OIMTMCAHBI Ha6JHOI[eHI/IH u C(l)OpMYJII/IpOBaHI)I BbIBOJABI U3 OIIbITA,
- B OITUCaHUU Ha6JIIO,ZI€HI/II>'I H3 OIIbITa AOIIYCKAKOTCA HEeOOJIBIINE HETOYHOCTH

Otmerka "3" - IPAaBUJIBHO OIPEEIIEHA LEIb OIbITA;
- moa0op 060pymOBaHUS U OOBEKTOB, & TAKXKE PaOOTHI MO 3aKJIAJIKE OTBITA MMPOBECHBI C TIOMOIIBIO YIUTEIIS;
- JOIMYCKAOTCA HETOYHOCTHU U OILINOKHN ITPpU 3aKJIaAKC OIbITa, OITMCAHHUU H3,6JIIOZ[€HPII>1, (1)OpMyJ'II/Ip0BaHI/II/I BBIBOIOB.

Otmerka "2" - HE OMpe/eIIeHa CAMOCTOATENIBHO LIENb OTbITA;
- HE 0TOOpaHO HYX)HOE 000PYIOBAHUE;
- JIOMYCKAaIOTCS CYIIECTBEHHBIE OIIMOKH MPH 3aKiaJKke U 0(OPMIIEHUH OTIbITA.

Onenka yMeHHii IPOBOANTH HAOIIOeHUS] YUUTENb JOJDKEH YUUTHIBATD:

- IPaBUJIBHOCTh IPOBEJCHMS HAOIIOIEHUH IO 3aJIaHUIO;

- YMEHME BBIICNATH CYyLHIECTBEHHbIE IPU3HAKU Y HA0II0jaeMoro o0beKTa (Imporecca),

- IOTHYHOCTh M HAYYHYIO TPAMOTHOCTH B O(DOPMJICHHH Pe3y/IbTATOB HAOIIOIEHUI U B BBIBOIAX;
- IPOBEICHUE HAOIIOACHHUS 10 3aJIaHHIO;

Otmerka "'5" - MPaBWJIHHO TIO 33JIAHUIO YYUTEIIS MIPOBEICHO HAOIOICHUE;
- BBIJICJICHBI CYIIECTBEHHBIC MPU3HAKU y HA0II01aeMOT0 00heKTa (Ipoliecca);
- JIOTUYHO, HAYYHO TPaMOTHO O(POPMIICHBI PE3yIbTaThl HAOIIOICHUI 1 BHIBOJIBI.

Otmetka "'4" - MPaBWJIHHO TIO 33JIAHUIO YYUTEIIS ITPOBEICHO HAOIOICHUE;
- IPH BBIJICJICHUN CYIIECTBEHHBIX MMPU3HAKOB Y HA0III01aeMOT0 00heKTa (Mporiecca) Ha3BaHbl BTOPOCTEIICHHEIE;
- TOTyCKaeTcsi HeOPEXKHOCTh B 0POPMIICHUN HAOIOACHUI U BBIBOJIOB.

OtMmerka "3" - IOIIYCKAIOTCSI HETOYHOCTH U 1-2 OIIMOKY B MIPOBEACHUN HAOIIOAEHUN 110 3aJaHUI0 YUUTEII;

yd ;
- TIPY BBIJICJICHUN CYIIECTBEHHBIX MMPU3HAKOB Y HA0II01aeMOTO 00hEKTa (IIPoIiecca) BhIICISIIOTCS JIUITh HEKOTOPEIE;
- nomyckatorcs ommOku (1-2) B ohopMiaeHnn HaOIIOICHUH ¥ BHIBOJIOB.

Otmerka "2" - omyckaroTcs omuoku (3-4) B mpoBeIeHUH HAOTIOICHUH 110 33aJJaHUI0 YUUTEJIS;
- HEMIPAaBUWJIHHO BBIJCTISIOTCS MPU3HAKH HAOII0AaeMoro o0beKTa (Ipoiecca);
- nomyckatorcs omuOku (3-4) B oopMieHnn HaOIOICHUH U BBIBOJOB. DOpMa aTTecTalyu o OUOJIOTUN MOKET OBITh

pa3IUYHON: YCTHBIN 3K3aMeH Mo OuieraM, 3amura pedepara, TeCTUPOBAHUE, 3aIIUTA MIPOCKTA.




@dopMbI NpecTaBJIeHUsI 00Pa30BaTeIbHbBIX Pe3yJbTATOB:

e Ta0eTbh YCIIEBAEMOCTH TI0 TIpeaMeTaM (C yKazaHHeM TPeOOBaHUM, TPEIBSIBIIEMBIX K BBICTABJICHUIO OTMETOK);

® TCKCTBI UTOTOBBIX AHAHOCTUYCCKUX KOHTPOJIBHBIX pa60T, JUKTAHTOB U T.J. U aHAJIU3 UX BBIIIOJIHCHUA O6y‘-IaIOIIII/IMC$I (I/IH(l)OpMaIII/ISI 00 ’neMmeHTax
YPOBHAX NPOBCPACMOTr0 3HAHUSA — 3HAHUS, IOHUMAaHUA, IPUMCHCHUS, CI/ICTeMaTI/I3aIlI/II/I);

® YCTHAs OIEHKA YCIEITHOCTH PE3yIbTaToOB, (JOPMYIUPOBKA MPUIHMH HEyIa4d U PEKOMEH/IAIUH TI0 YCTPAHCHUIO MMPOOETOB B 00YUYEHHOCTH TIO MPEAMETaM;

® TOpPTQOIHO;

® PC3YJIbTAThI MCHUXOJIOTO-TICAArOTMYCCKUX I/ICCJ'IG,ZIOBaHI/II;'I, HWITIOCTPUPYIOIIUX AWHAMHKY PA3BUTHUA OTACIBHBIX HWHTCIUICKTYAJIIbHBIX U JIMYHOCTHBIX Ka4YC€CTB
obyuatomierocs, YY /1.

KpurtepusiMu oueHUBaHUS SBISIOTCS:
® COOTBETCTBHE JOCTHUTHYTHIX TPEJAMETHBIX, METANpPEIMETHBIX W JIMYHOCTHBIX pEe3yJIbTaToB OOy4aromuxcs TpeOOBaHHWSIM K pe3ylbTaTaM OCBOCHUS
00pa30BaTeNLHON MPOrpaMMBI OCHOBHOTO 00111ero oopazoanus ®I'OC;
® TMHAMUKa Pe3yJbTaToOB MPeaMETHOM 00ydeHHOCTH, popmupoBanus Y'Y 1.
OreHKa JOCTIKEHHSI METapeIMETHBIX PE3YJIbTaTOB MOYKET MTPOBOAUTHCS B XOJI€ PA3IMYHBIX IPOLIEIYD.



