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TIlosicHuTEeILHAA 3aNMUCKA

AnantupoBaHHass pabodasi mporpamma Juisi oOy4arolMXcsi ¢ HapyHICHHSMHU OIOPHO-ABUTATEIBHOTO
anmapara (C y4eToM NCHXO(U3NIECKUX OCOOCHHOCTEH M 00pa3oBaTeIbHBIX MOTPEOHOCTEN NeTel ¢ 3aepKKOM
TICUXWYECKOTO Pa3BUTHS) 10 XUMHHU Ha YPOBEHb OCHOBHOT'O 0011IeT0 00pazoBaHus pa3paboTaHa B COOTBETCTBHH
¢ TtpeboBanusmMu DenepansbHOr0 TOCYAAPCTBEHHOTO 00pa30BAaTENBFHOTO CTAaHAApTa CPEJHEro OOIIero
o6pazoBanus (PI'OC COO) Ha OCHOBE MPUMEPHBIX MPOTPaMM MO OTIACIBbHBIM y4eOHBIM HpeAMeTaM OOIIEero
obpazoBanns u aBTopckoil mporpammel O. C. I'abpmensaa (Xumus. IlpumepHble pabodme MTPOrpaMMEL.
[Ipenvernas nmuaus yueorukoB O.C. T'abpumensna, W.I'. Octpoymona, C.A. CrnaakxoBa. 8-9 kmaccel: y4eOH.
mocobue s odmeoopazoBaTenbHbix opranuzamnuii: / O. C. IN'adpuensn, C.A. Crankos - M.: IIpocseiienue,

2019) K JHMHUSM YYeOHHMKOB, BXOISIIMX B (¢eaepaibHblii mnepeueHb YMK, pexoMeHI0BaHHBIX
MununctepcTBOM nipocBenicHrnss P® k BCToIs30BaHAIO B 00pa30BaTEIFHOM ITpoIiecce.
Pabouas nporpamMma COOTBETCTBYET TpeOOBaHUSIM orocC COO MIPUHATBIM

17.05.2012 1. npukazom Ne 413 MunucrepcTBa o0pa3zoBanust U Hayku PO «O6 yreepxnennu ®I'OC COO» (¢
M3MEHEHUSAMH U TOTOJIHeHUIMH OT 29.12.2014 1., 29.06.2017 1.).

Pabouass mporpamma HampaBiieHa Ha JOCTIDKEHHE OOYYAarOLIIMMHUCS JIMYHOCTHBIX, METalpeAMETHBIX
(perynsTHBHBIX, TO3HABATENLHBIX, KOMMYHUKATHBHBIX) U TIPEIMETHBIX Pe3yIbTaTOB.

[MporpamMma pa3paboTaHa B COOTBETCTBUU ¢ Oa3UCHBIM y4eOHBIM I aHOM JJISl YPOBHSI OCHOBHOTO OOIIETO
obOpazoBanus 8-9 kmaccoB. IIporpamma O. C. T'abpuensna peanmm3zoBanHas B ydeOHmkax [abpuwensa O.C.,
Octpoymor W.I"., CnagkoB C.A. Xumus. 8 kinacc: yueOHHUK Jyis 001Ieo0Opa3oBaTelbHbIX OpraHu3anuii. — M.:
[Ipoceemienne, 2021; Iabpuensa O.C., OctpoymoB W.I'., Cnaako C.A. Xumwusa. 9 knacc: yd4eOHUK Jyist
obmeoOpazoBaTenbHbIX opranm3anuii. — M.: [IpocBemenne, 2019, npeacrasiser BapuaHT YacOBOW Harpy3KH B
cooTBeTcTBHH ¢ 6a3ucHbIM yueOHbIM mianoM MBOY COII Ne 41 (34 yaeOHbIe Henenn):

- 2 yaca KIJIACCHBIX 3aHITHH B HEAENIO TPU HM3YYCHUH IpeaMeTa B TeueHHWe ABYX JeT (8 u 9 Kmacchl),
COOTBETCTBEHHO 136 yacoB npenogaBaHus B TCUEHUE BYX JIET;
Cpoku peanu3aiuy nporpaMmmsel — 2 roaa.
Oco0ble 00pa3oBaTenbHble NOTpedHocTH 00yuaromuxcsa ¢ HOJA c¢ 3ITP

AnanTtupoBaHHas OCHOBHas 00Iieo0pazoBaTenbHas mporpaMmMa aapecoBana odydatonmmces ¢ HOJIA ¢
3P, pocTUrmmM K MOMEHTY Tepexo/ia Ha YPOBEHb OCHOBHOW IITKOJBI YPOBHS MCUXO(H3MYECKOTO Pa3BUTHS
ONMM3KOr0 BO3PAacCTHOM HOpME, HO C OCTAIOIIUMHCA TPYJHOCTSIMA TPOHM3BOJBHOW  CaMOpPETYIISINH,
NPOSIBJISIIOLIMMUCS B YCJIIOBHSIX JAEATEIbHOCTH M OPraHM30BAHHOTO IIOBEJCHUS, M IPHU3HAKaMu OOIei
COLMAITFHO-3MOIIMOHAIEHOW He3penocTu. Kpome Toro, y TaHHO#M KaTeropuu 00y4alolnIuxcst MOTYT OTMEYaThCS
MIPU3HAKH JIETKOW OPraHUYECKON HEJOCTATOYHOCTH IeHTpabHON HepBHOU cuctemsbl (ITHC), Beipaxaroruecs B
MOBBIILIEHHOHN NMCUXUYECKOW MCTOIIAEMOCTH C COMYTCTBYIOIIMM CHM)KEHHEM YMCTBEHHOH paboTOCIOCOOHOCTH
W YCTOHYMBOCTH K MHTEIUIGKTyaJbHBIM M OMOLHMOHAJIBHBIM Harpy3kam. lloMHMMO mepeyrciIeHHBIX
XapaKTepUCTUK, Y 00yUYaroIuXcs MOTYT OTMEYaThCs TUITMYHBIE, B Pa3HOW CTETIEHH BBIPAXKCHHBIC, TUCHYHKIIUH
B cdepax MPOCTPAHCTBEHHBIX MPEICTABICHUH, 3PHUTEIBHO-MOTOPHOH  KOoOpAWHANWH, (OHETHKO-
(oHEMATHYECKOr0 DPa3BUTHs, HeWpoauHaMMKu M 1p. Ho mpu sToM HaOmromaercs yCTOHUMBOCTH (opMm
a/IalITUBHOTO TTOBEJICHUSI.

Peur oOydwarommxcst XOTs M yJOBIETBOPSET MOTPEOHOCTSM IOBCEIHEBHOTO OOIIEHHS, HO MOXET
COIPOBOXIATHCS CPETHUMU M TPYOBIMH HapyLICHUSIMH MPOU3HOIICHUS, OTJIMYAeTCs OSJIHOCTBIO CIIOBaps M
CHUHTaKCHUYECKUX KOHCTpyKUMid. Hekoropwle neTw naxke K S5-My Kiaccy IUIOXO YHUTAlOT, KaKk NpaBUio, HeE
BJIAJICIOT HABBIKAMHU CMBICIIOBOT'O YTCHHSI.

BonpmmucTBO oOydatomuxcss ¢ HOJIA ¢ 3IIP o0majmaroT HETOCTaTOYHBIM 3arlacoM CBEICHUHA W
npencTaBieHuil 006 okpyxatomeM Mupe. CTpajaioT oOepaniy CIOBECHO-JOIMYECKOro MBIIIICHUS. Y aeTei
OTMEUAIOTCsI HEYMEHHUE Cc/eaTh ONOCPEAOBAaHHBIN BBIBOJI, OCYIIECTBISATh MPUMEHEHHUE YCBOCHHBIX 3HAHHU B
HOBOI CUTYyalliy; MPaBUJIBHO BBIICINUTh U3 HECKOJNBKHUX 33J]aHUH YPOBEHb CIIOXHOCTHU 33JIaHUH (caMoe JierKoe
ui camoe TpynaHoe). HaOmiogaercss 3aTpyJHEHHWE MOHMMAHMS TEKCTOB (IE€TH HE MOIYT IepecKa3biBaTh
MPOYUTAHHOE CBOMMU CIIOBAMH, BBIJICITUTD TJIABHOE, CIIENATh BBIBOJIBI), U 3aTPyIHEHHUS B 00JaCTH IPUMEHEHHUS
3HaHWH (HMCIIONB30BAHUE H3BECTHOTO cIoco0a pelleHrs B HOBBIX YCJIOBHSIX, BBIOOpa HYXKHOrO criocoba
NeMCTBUS WM UCTIONB30BAHNE OJHOBPEMEHHO ABYX U 00Jiee MPOCTHIX ajrOPUTMOB).

B oOnactm ycBoeHMs MaTeMaTW4ecKUX 3HaHUM, oOydaromiuecs, Kak MpPaBWIIO, BIaIelOT ciado
BBIYUCIIUTEIbHBIMU HAaBBIKH, OCOOEHHO NPH BBINOJHEHUU NEHCTBUI ¢ IPOOHBIMHU, OTPULIATEIILHBIMHU YHCIAMU,
YHCIaMH, MPEJCTaBICHHBIMI B CTaHAAPTHOM BHUJE; YUECHHKH HE BIAJCIOT NpaBHJIAaMH OKpYIJIeHHs udncen. B
HEIOCTATOYHOH CTeneHn c(OpMHUPOBBIBAIOTCA Tpaduieckue HaBBIKHM, MO3TOMY YYCHHUKH 3aTPYIHAIOTCS B
BBIIIOJTHEHUN CXEM, YepTexeld, opopmieHHH Tabium. MHOTWe BBIOIHSAIOT 3alMCH B MEIJICHHOM, OBICTPO
YCTalOT, AOIYCKalT OLIMOKM IpU CHUCHIBAHMM TeKCTa. lIpencraBieHuss O MpeAMETHO-KOJINYECTBEHHBIX
OTHOUICHUSIX, MMPAKTHYECKUE U3MEPHUTENbHBIC HAaBBIKH TAK)Ke MOTYT OBITH chOpMHUpPOBaHBI HenocTaTouHO. [Ipu



paboTe C TEKCTOM HE MOTYT CaMOCTOSATEIBHO OTIMYUTh MAaTepUal, IOJICKANINA 3aNOMUHAHUIO, U TC
HarJsgHbIE CPENCTBA, IOTOIHUTENBHBIE OIMOPHI, KOTOPhIE TMPHU 3TOM HCIOJIB30BAINCH; 3aTPYTHSIOTCS MPH
WCTIOJIb30BaHUH CITPABOYHBIX TAOIHIL.

[lpu pemeHun 3ama4 y4YCHUKU NPUMEHSIOT IAOJOHHBIC CIOCOOBI, CTPEMSITCS K CTEPEOTHUIU3AIIUU
pemieHnst 3a1ad; He OO KOHIIA OCMBICIHBAIOT YCIOBHA 33Jadd; HE YMEIOT YBHAETh MPOOIEMHOCTHh 3aJadqH,
MOHSTHh HEIOCTaTOYHOCTH JTAHHBIX, 3AKIIOUEHHBIX B €€ YCIOBHH, COCTABUTH IUIAH €€ pPEelIeHHs. YdJairuecs He
MBITAIOTCS TPOAHATU3UPOBATh BO3MOXHBIE CIIOCOOBI PEIICHUS 3a1ad W HaiiTh Hauboliee palMOHAJbHEIC.
Bo3MoxxHOCTH BEIOOpa crmoco0a pemieHus] W3 HECKOJIbKHX BApHWAHTOB M IMPOBEPKA MPABWUIBHOCTH DPEUICHUS
3aJla4u¥ TaK)Ke BBI3BIBACT 3aTPYyTHEHHS.

YyeOHast ACATEIBHOCTh MMEET TAKXKE DSl OTIMYUTEIBHBIX MPU3HAKOB: 3TO HEYMCHHE OpPTaHH30BaTh
CaMOCTOSITEJIHHO CBOK JIEATEIILHOCTh TPH BBHIMOJHCHUU 3a/IaHWH, BKJIFOYAIONIMX HECKOJBKO OIepanui u
KOHTPOJIMPOBATh CBOW JIEHCTBHSA; 3aTPYAHEHHUS IMPH CAMOCTOSTEIHHOM BBITIOJHEHWU OTACIHHBIX OIEpaIvid:
aHaJlM3a, CUHTE3a, Kiaccupukanuu. Y OOJNBIIMHCTBA OTMEUAIOTCS TPYAHOCTH OIMOCPEIOBAHHOTO 3alIOMUHAHUS
Y YMEHUE HCIOJIb30BaTh PAIlOHAIBHEIC CITIOCOOBI 3aIIOMUHAHUS.

PaboTrocniocoOHOCTh TakuX AeTel 3aBHUCHUT OT XapaKTepa BBHITIOMHAEMBIX 3adannii. OHU HE MOTYT JIOJITO
COCpENOTauYNBaTHCS HA BBHIMOJIHEHWH MBICIHUTENBHBIX 3ajlad, YeM aKTHBHEe OHH BKIIIOYAIOTCS B paboTy, TeM
ckopee yromyisitoTcs. [Ipu HampsHKEHHOM MBICIUTEIBHOW JACSTEIBHOCTH, ydallluecs HE MOTYT COXPaHSATh
JOCTaTOYHYI0 PabOTOCMOCOOHOCTh B TEUEHHE BCEro ypoka. Ecnm ke mocTaBiieHHBIE 3a1adyd HE TpeOyIoT
0O0JIBIIIOTO MBICIUTENEHOTO HAIIPSKEHUS (BBITUCHIBAHUE, NEHCTBHSI 110 MAOJIOHY | T.J.), IETH MOTYT OCTaBaThCS
paboTocrmocoOHBIMU [0 KOHIIA ypoKa. bonblioe BiusHHE HA PabOTOCIOCOOHOCTh MMEIOT BHEITHHE (PaKTOPHI:
WHTCHCHBHAS JICATSIIBHOCTh Ha MPEAIICCTBYIONIMX YypOKaX; HaJIMYUEe OTBJICKAIONIMX (HAKTOPOB: IIIyM,
TMOSIBJICHHE TIOCTOPOHHUX B KIIACCE; MIEPEKUBAHUE HITH OXKHJIaHNE KOTO-IM00 3HAYMMOTO ISl peOSHKA COOBITHSL.

OtmedaroTcss HE YMEHHE CaMOCTOSTEIIEHO OPTraHU30BaTh CBOIO PabOTy, 4TO OOYCIIOBIEHO CIAOBIM
YPOBHEM Pa3BUTHsI CAMOKOHTPOJISI U CaMOPETyJIAuu. Takue NeTH CTpeMATCs u30ekaTh YMCTBEHHOW HArpy3KH
Y MIIYT pa3IngHbIe CIOCOOBI €€ N30eKaTh.

[Ipy >TOM OrpoMHOE BIMSHUE HA YCICHIHOCTh OOYYEHHUS M MOBEICHUE OOYYAIOIIUXCS HMEIOT
MTOJIOKUATENNBHBIE MEXIINIHOCTHBIE B3AUMOOTHOIIICHHS KaK C B3POCIBIMU (II€AaroraMu, POJUTEINSIMHU), TaK U CO
CBEPCTHUKAMU.

Hns moapoctkoB ¢ HOIA 3IIP xapakTepHBI: 3MOIMOHAIBHO - BOJIEBasl HE3PEIOCTh, IMOIIMOHAIbHAS
HEYCTOMYMBOCTh, WMITYJIbCHUBHBIE pEaKIMH, HeaJeKBaTHAs CaMOOIeHKa, WH(PaHTHIBLHOCTh, LEepeopo-
OopraHmyeckas He[0CTaTOYHOCTh, JBHUTaTeNbHAS PACTOPMOKEHHOCTh, HA30WIMBOCTh, dH(DOPUIECKUI OTTEHOK
MOBBIIIICHHOTO  HACTpoeHUs, a((EKTHBHBIC BCIBIIIKH, COMNPOBOXKIAIONIMECS SPKUM  BEreTaTUBHBIM
KOMITOHEHTOM, C HEPEJIKO MOCIeNYIOIIel TOIOBHOM 00IbI0, HU3Kas pab0TOCTIOCOOHOCTb.

Hetn ¢ HOHA 3IIP wucneITBIBalOT 3aTpyqHEHHs B BepOaM3allid CBOWX O3MOIMM, COCTOSHHIM,
HacTpoeHus. Kak mpaBWjio, OHM HE MOTYT JIaTh YETKWUN M MOHSITHBIM CUTHAJ O HACTYIUIGHWH YCTaJIOCTH, O
HEXEJIAHUY BBITIOJHATH 3aJJaHUe, O TUCKOM(OPTE U JIp.

Oco0eHHOCTH MBIIUICHHASA: CHIDKEHHE YPOBHS CGHOPMHUPOBAHHOCTH OCHOBHBIX —MBICIUTEINBHBIX
ofieparyii: aHaIn3a,CHHTEe3a, 0000IIeHN s, a0CTPaKINHY, TIEPEHOCA; CHIDKEHHUE IT03HABATEILHOW aKTHBHOCTH.

Oco0eHHOCTH MaMATH: CHU)KEHUE MPOYKTUBHOCTH 3allOMMHAHUS U €T0 YCTOMYUBOCTD; MpeolialaHue
HArMsHOW TMaMATH HaJ CJIOBECHOW; HH3KHH YpOBEHh CAMOKOHTPOJIA B TIPOIECCe 3aydWBaHUS W
BOCIPOM3BECHNS, HEYMEHHE OpPraHM30BaTh CBOIO pabOTy; HENOCTaTOYHAsl TO3HABaTENbHAs AKTHBHOCTh H
IIEJICHAITPABJICHHOCTh TPH 3allOMUHAHMHM M BOCIPOM3BEJCHHMH; C1ab0€ YMEHHE HCIIOJIb30BaTh PalliOHAIbHbIC
MPUEMbI 3alIOMHHAHUS; HEAOCTATOYHBI O0BEM M TOYHOCTH 3allOMHUHAHMS, MpeoliaJlaHue MEXaHHUECKOro
3allOMUHAHUS HAJl CJIOBECHO-JIOTHUECKUM; OBICTPOE 3a0bIBaHHE MaTepHalia, HU3Kask CKOPOCTh 3aIIOMIHAHUS.

OcoOEHHOCTH BOCHPHSATHSA: HHU3KAH YPOBEHb pAa3BUTHS BOCHPUATHS (HECOOXOAMMOCTH OoJiee
JUINTEIBHOTO BPEMEHHM Il MpUeMa W IepepabdoTKH CEHCOPHOW HMH(OpMAIIMHK); HEIOCTaTOYHOCTh M
(parMeHTapHOCTH 3HAHUH 00 OKPYXKAIOIIEeM MHPE; 3aTPYAHCHUS MPH y3HABAEMOCTH HPEIMETOB, HAXOSIIUXCS
B HENPHUBBIYHOM  TIOJOXCHHHM, KOHTYPHBIX W  CXEMaTHYEeCKHX  HM300paKEHWH;  HeJ0CTaTOYHAS
c(hOpPMHUPOBAHHOCTh TMPOCTPAHCTBEHHBIX MPEACTABIICHUI (TPYIHOCTH TPH MPOCTPAHCTBEHHOM aHAIU3e U
CUHTE3€ CUTYaIUH).

Oco0OeHHOCTH  BHUMAHWS:  HEJOCTATOYHAas  CQOPMHPOBAHHOCTh  MPOHM3BOJHHOIO  BHHMAaHUS;
NeUIMTAPHOCTh OCHOBHBIX CBONCTB BHUMAaHUS; CHI)KEHHE CITOCOOHOCTH PACIPEeNsiTh U KOHIICHTPHPOBATH
BHHUMAaHHUE; HEPAaBHOMEPHOCTh U 3aMEIJICHHOCTh PA3BUTHUS YCTOMYMBOCTH BHUMAHMS.

Oco0OeHHOCTH SMOIMOHAIIEHO BOJIEBOM Cepbl W JIMYHOCTH: OSMOIMOHAIBHAS JIAOWIHLHOCTh
(HEYCTOWYMBOCTh HACTPOCHUSI U 3MOIIHIA); CIa00CTh BOJEBBIX YCHINN (HECAMOCTOSITEILHOCTh, BHYIIIAEMOCTH);
JUYHAS HE3PEJIOCTh B LIEJIOM; YacThIe MPOSBICHHS OECIIOKOWCTBA U TPEBOTH; CHIDKEHUE YPOBHS IPOU3BOIHHOM
perynsiuy, HU3KUH YpOBEHb CAMOKOHTPOIIS; HEYCTONYMBOCTH CaMOOIICHKH, HEYBEpEHHOCTh B ceOe;
HEJ0CTAaTOYHOCTh CAMOCO3HAHUS;, SMOIMOHAILHAS HECTa0WILHOCTh, HEYCTOHYMBOCTh BO B3aMMOOTHOIIICHUSX



CO B3pOCJIBIMU M CBEPCTHHKAaMU; MPOSIBICHUE YEPT AETCKOCTH B ACATEILHOCTH U IMOBEACHUH; HECOOTBETCTBHE
MOTHBAIIMOHHOHN HANPaBIEHHOCTH BO3PACTY; HYKIAIOTCS B YMOLIMOHAIIEHOM 0JI00pEHHU.

JanHple OCOOCHHOCTM TPOBOLMPYIOT TPYZHOCTH B YUeOHOW MAEATENHHOCTH, MEKIMYHOCTHOU
KOMMYHHKAIIMU B 3MOIIMOHATILHO-TMYHOCTHOH cdepe.

Hns  obywarommxcsi, ocBamBatomux AQOOII OOQO, xapakTtepHbl Ccleayromue CcrenupuIecKre
o0OpazoBaTeabHBIC TIOTPEOHOCTH:
— ajamnTanys OCHOBHOW 00Ie0o0pa3oBaTeNbHOM MpPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS C y4YETOM
CTPYKTYpHI HapymeHnHoro pa3sutws npu HOJIA 3I1P;
— Omopa Ha IOCTIKEHHS MTPEIIIeCTBYIOMIETo (Ha4aIbHOTO0) Tarna 00pa3oBaHuUs;
— obecnieueHne 0co00i MPOCTPAHCTBEHHON M BPEMEHHOW OpraHu3aluy 00pa3oBaTelIbHOM Cpelbl ¢ yueToM
(YHKIMOHANBHOTO COCTOSIHMSI ~LIEHTPaJbHOW HEPBHOM cucTeMbl (ObICTpas HMCTOIIAEMOCTb, HH3Kas
PpaboTOCIIOCOOHOCTH, TOHMKEHHOTO OOIIETo TOHyCa | Jp.);
— KOMIUIEKCHOE MEAUKO-TICUXOJIOTO-TIeJarOTHYECKOE COMPOBOXKACHUE OO0Y4YalOUIMXCs, TapaHTUpYIoIlee
MOJy4eHHue HeOOXOAMMOTO MEANKAMEHTO3HOTO JICUCHHS], HallPaBJICHHOTO Ha yiyuuienue aestensHoctn LHHC u
Ha KOPPEKIHIO MTOBEACHUS; CTIENNATBHOMN TICUXOJIOTO-TIeJar OTMYeCKON ITOMOIIH, HAIIPABIEHHOW Ha KOPPEKIIUIO
HapylIeHHH HMOIMOHAIHHO-IMYHOCTHOTO pa3BUTHS, (HOPMHUPOBAHHE CaMOPETYJSIIMHA ITO3HABATEIEHOM
JeSITENIBHOCTH U TIOBE/ICHUS,
— opraHu3anusi oO0pa3oBaHUsl JaHHOW KaTeropuu JieTeld ¢ y4eTOM CHenM(UKH YCBOCHHUS aKaJEeMHYECKUX
KOMIIETeHIIUKA ~ oOydaromuMucs (Temrna y4eOHOH paboThl, «IOMIaroBOM» TPEAbSBICHHN MaTepHaa,
JO3MPOBAHHOHN TIOMOIIIH B3POCIIOTO C YIETOM HHIUBUAYAIBHBIX HEOCTATKOB PA3BUTHSA);
— OpraHM3alys JTUTETFHOIO 3aKpEeIUIeHUsI 1 HEOJHOKPATHOTO MOBTOPEHUS M3y4aeMOro Marepuaia, OMOphl B
nporecce OOy4eHHs] Ha BCE PENPE3CHTATHBHBIE CUCTEMBI, MOBBIIICHUS JIOJIW HATISAHBIX (B TOM YHCIE C
npumeneHueM [T) 1 mpakTHIeCKuX METOI0B OOYICHUS;
— YYeT aKTyaJlbHBIX WM TOTEHIMAJIbHBIX IO3HABATEIHHBIX BO3MOXHOCTEH, oOecrieueHre WHAWBUAYATHLHOTO
Temna o0yueHHs U MPOABHIKEHHS B 00pa30BaTEILHOM MPOCTPAHCTBE JAJIS Pa3HbIX KATErOpHil 00YYarOIIMXCsl €
HOJA 3I1P;
— MOCTOSTHHBIHN (ITOMIATOBBI) MOHUTOPUHT PE3yJIbTaATUBHOCTH 00pa3oBaHus U (hOPMHUPOBAHHOCTH COIUAEHON
KOMIIETEHIIMN 00YYaIOMINXCsl, YPOBHS U IMHAMUKH TICUXO(PU3NUECKOTO Pa3BUTHS,
— o0ecrnieueHre HEMPEPHIBHOTO KOHTPOJSI 33 CTAHOBJIGHHEM Y4eOHO-TIO3HABATENFHOW JIEATEIhbHOCTH
obyuaromerocst ¢ HOA 3I1P, npomomxkaromierocss 10 JOCTHKEHHUS YPOBHS, IMO3BOJIIONIETO CIPABISTHCS C
Y4eOHBIMHU 33/IaHUSIMHA CAMOCTOSITEIIHHO;
— crnemnuanbHOEe OOYYEHHE «IEpeHOCY» COOPMHPOBAaHHBIX 3HAHMH W YMEHHH B HOBBIE CHTYallUH
B3aMIMOJICHCTBHUSA C IEUCTBUTENLHOCTEIO;
— B CBSI3U C HEJOCTaTKaMu aOCTpaKTHO-JIOrHYecKoro MblieHus y oOyqaromuxcsi ¢ HOIA 3I1P, oGs3aTensHOe
BBEJIEHUE B COJIEpKaHNE pad0YHX MPOrpaMM MPEJAMETOB MPOTIEAEBTHUECKUX PA3IeNIOB O0IErJaronuX u3yudeHue
TPYAHBIX TEM;
— obecrieyeHre TOCTOSTHHOTO KOHTPOJISI 38 YCBOCHHEM Y4YeOHBIX 3HAHWH Il MPOQUIAKTUKHA MPOOEIOB B HUX
BMECTE CHCTEMa OlEeHUBaHHS JOJKHA OBITh HHOM HEXEI YeM OIIeHKa JeTel C HOpMAaTHUBHBIM Pa3BUTHEM;
— OpraHu3alysi CHCTEMaTHYeCKOH MOMOIM B YCBOCHUM YYEOHBIX MPEAMETOB, TPEOYIOMINX BBICOKOHM CTENEeHH
c(OPMHUPOBAHHOCTU aOCTPAKTHO- JIOTUIECKOTO MBIIICHHUST;
— yYeT THIIOJIOTUYECKUX OcOoOEeHHOCTEeH, OOyCNOBIEHHBIX CTpyKTypoil nedexra npu HOJA 3IIP B
YCTaHOBJICHHH 00beMa N3y4yaeMoro yueOHOro MaTepHaia U ero IpernogHeCeHNH;
— JUISI KOPPEKIMH HeMOCTaTKoB pasputws IMKOMbHHKOB ¢ HOJA 3IIP u BocmosHeHus mpoOenoB
MPEIIECTBYIOIEro 00yueHHsl NOJDKHBI HMPOBOAMUTHCS HMHIUBHIYaIbHO-TPYIIIOBBIE KOPPEKIMOHHBIC 3aHATHS
o0lIepa3BUBAOLIE M TMPEIMETHOW HAaNpaBICHHOCTH, TIIOCTOSIHHAS AaKTyalu3alus 3HaHWH, YMEHHH H
0JI00pSIEMBIX 00IIECTBOM HOPM TIOBEIICHHS;
— HCHOJIb30BaHKE MPEUMYIIECTBEHHO TIO3UTHBHBIX CPEJICTB CTUMYJISIIIUU JISSTEILHOCTH W TIOBEICHUS;
— MHHUMH3aLWs W MHAMBHUAYaIW3alus TpeOOBaHWH K YPOBHIO OCBOCHHMS MPEIMETOB, TPEOYIOIIMX BBICOKOTO
YPOBHS a0CTPAaKTHO-JIOTHYECKOT0 MBIIUICHHS TpU BBIOOpPEe y4eOHOro Marepuana M OICHKE MpPEAMETHBIX
pe3yNbTaTOB;
— HeoOXOIMMOCTh TIOCTOSIHHOM TIOMOIIM B TPEOAOJICHMH TPYAHOCTEH B OBJAaJEHUHM IPEIMETHBIM
coJiep)kaHueM, OOYCIIOBICHHBIMH HEJOCTaTKAaMH I103HABATENILHOW M 3MOLMOHAIBHO-JIMYHOCTHON CQephl,
O0COOCHHO TIpW BBINIOJIHEHUH KOHTPOJIBHBIX Pa0OT MO OCHOBHBIM IMpeaMmeTaM (pa3pelleHHne HCIOIb30BaTh
KaJbKyJIATOp, Habuparh TekcT Ha [IK ¢ ¢yHkumeidt npoBepku opdorpadum, monb30BaTbes TabIHLIEH
YMHOXKEHUsI, TaMATKaMHU U CXeMaMH, 00JIerYaloIMH pelieHIe 3aa4 ONpeAeICeHHOrO THIIA U T.IL.);
— pasBuTHE U 0TPabOTKa CPEACTB KOMMYHHUKAIIUH, IPUEMOB KOHCTPYKTHBHOTO OOIIEHUS U B3aNMOJEHCTBHA (C
YIieHAMH CEMbH, CO CBEPCTHHKAMH, C B3pOCIbIMH), (OpPMHUpOBaHWE HABBIKOB COIHAIBHO OJ00OPSEMOTO
MOBEJICHUS;



— QopMupoBaHHe CIIOCOOHOCTH K CaMOCTOSITETILHON OpraHu3alydy COOCTBEHHOW AEATEIHOCTH M OCO3HAHHUIO
BO3HMKAIOIIUX TPYAHOCTEH, (POopMUpOBaHUE YMEHNS 3alpalliiBaTh U UCIO0Ib30BaTh IOMOIb B3POCIIOro;

— y4eT cneuupuKd CaMOPEeryisauui (HeIOCTaTKOB MHUIIMATUBHOCTH, CAMOCTOSITEIbHOCTH U OTBETCTBEHHOCTH,
TPYAHOCTEH SMOLMOHAIBLHOTO KOHTpoisl) mKkoidpHWKOB ¢ HOJHA 3IIP mpu opranuzaumu Bcero ydeOHO-
BOCIIUTATEIbHON AEATEIbHOCTH;

— IPHOPUTET KOHTPOJISI TMYHOCTHBIX I METANPEAMETHBIX Pe3yIbTaToB 00pa3oBaHus HaJl MPEIMETHBIMHU;

—  COCpPeIOTOYCHHWE BHHMAHHA K (QOPMUPOBAHHIO CQepbl >KU3HEHHOW KOMIETEHIMH (SKUTECHCKOH,
KOMMYHHKAaTHBHOMN )1 HCKITIOUEHHUE 3aBBIILICHHBIX TPEOOBaHUI K METaNpeIMETHBIM U JINYHOCTHBIM pe3ylbTaTaM
obpazosanns obygatoruxcs ¢ HOJA 3I1P;

— mpoduIaKTHKa U KOPPEKIHS COLMOKYIBTYPHOUM 1 IIKOJIBHOH Jie3alalTaluig;

— o0ecrieyeHre B3aMMOJICHCTBUSL CEMBH U O0pa30BATENbHOW OpraHU3alMU (COTPYAHUYECTBO C POJUTEISAMHU,
aKTHBH3ALUSl PECYPCOB CEMbU Ui (OPMHUPOBAHMS COLHMAIbHO AKTUBHOM TMO3MLMHM, HPABCTBEHHBIX U
OOMIeKYIbTYPHBIX IIEHHOCTEH).

Oco0Osie oOpa3zoBarenbHble MOTpeOHOCTH oOywaromuxcs ¢ HOJA u 3amepkKod NCHUXWYECKOTO Pa3BUTHA Ha
YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS MalOT OCHOBaHHWE ISl OOYYEHHS IO aJanTHPOBAaHHONW OCHOBHOMN
00111e00pa3oBaTeNbHON MPOrpaMMe, B TOM YHCIIe HA OCHOBE HHAMBUIYAILHOTO YIEOHOTO TIJIaHa.

Oco0Opie 00pazoBaTenbHbIE MOTPEOHOCTH OO0YUYAIOMIMXCS C HAPYIICHWSMH OIMOPHO-ABUTATENILHOTO ammapaTta,
norydarorux oopasosanue Ha ocHoBe AOOIT OO0 BKITIOYAIOT:

- obecriedyeHne 0co0oil opraHuzanmuyd 00pa30BaTENFHON Cpelbl C yYETOM WHAWBUAYaAIbHBIX
0c00EHHOCTEH KaKA0TO 00yUaroIerocs;

- CO3/IaHHE AMONMOHAIEHO KOM(OPTHOI U AeNmoBOi aTMOc(hepsl, CIOCOOCTBYIONIEH TNIHOCTHOMY
pPa3BUTHIO, KayeCTBEHHOMY 00pa30BaHUIO OOYyYaroIIUXCs, CTAHOBICHHIO WX CaMOCTOSITEIBHOCTH H
[I03HABATEJIBHON aKTUBHOCTH, YCIIEIIHON COLMAIBbHOM HHTETPALUY;

- peanuszanys B 00pa3oBaTeIbHOM IPOLECCE JINYHOCTHO - OPUEHTHPOBAHHOTO U WHAWBUAYaAIbHO-
G hepeHITPOBAHHOTO TTOIX0I0B;

- MOCTAaHOBKA W peaiu3alus Ha yYpoKax W B TPOILECCE BHEYPOUHOH [ESTEIBHOCTH LEJIEBBIX
YCTaAHOBOK, HAIIPABJICHHBIX Ha MPECAYIPECKIACHUC BO3MOKHBIX OTKJIOHCHUH B Pa3BUTUH; TIpU HCO6XOI[I/IMOCTI/I,
MpUMEHEHHE B 00pa30BaTEIbHOM MPOIeCcCe CHEIHaIbHBIX METOIOB, IPUEMOB U CPEJCTB OOYUCHHS;, YUET MPH
OpraHu3alyy 00y4eHHs Pa3HbIX KaTeropHidi 00y4aroXCsl ¢ HapyLUIeHUSIMHI OTIOPHO-ABUIaTEIbHOTO anmapara 1
OLIEHKE WX JIOCTIKEHHH cHenu(UKd BOCHPUATHA W TepepaboTKW HH(OpMAlUW, OBJIAACHUS Y4CeOHBIM
MaTepHaoM;

- o0ecriedyeHne HENPEephIBHOCTH 00Pa30BaTEIbHO-KOPPEKIIMOHHOTO IPOLECcCa, Pean3yeMoro,
4epe3 cojiepiKaHne 00pa3oBaTelbHBIX 00IacTel M BHEYPOUHYIO JESITEIBHOCTh, B TOM YHCIIE, IIPH TPOBECHUU
CHEUHABHBIX 3aHATHH, TpeAyCMOTpeHHbIX «[IporpaMMoli KOppEeKIHMOHHOW paboThl», CIOCOOCTBYOMIEH
JOCTIKEHHIO 00YYaIOIIMMUCS TUITAHUPYEMBIX Pe3yJbTaToB 00pa3oBaHMs M BKIoHaromei «HanBuayanbHbIi
IUTaH KOPPEKLHMOHHO- pa3BHBaioLIel padoThl oOyuaromierocs», paspadaTbIBacéMblii ¢ y4E€TOM pPEKOMEHIALUit
[IMIIK, a Takke ICUX0JI0ro-Tielarori4eckoro KOHCHInyMa 00pa3oBaTeNIbHOM OpraHu3alliy;

- o0ecrieyeHne  KAa4eCTBEHHOM  NPO(OPUEHTAMOHHOM  paboOTBl B COOTBETCTBHUH  C
WHIUBUAYaIbHBIME 0COOEHHOCTSAMH 00ydalomuXcs, BBIOOpa MMM JaJbHEHIIEro 00pa3oBaTeIbHOr0 MapuipyTa
1 npodeccuu ¢ yu4eToM COOCTBEHHBIX BO3MOXHOCTEIU OrpaHUYCHUH;

- B3aMMOJICHCTBHE BCEX YYACTHUKOB 00pPa30BATEILHOTO IMPOIIecca C IENbI0 PEaTH3AIN SAMHBIX
MTOJIXOJIOB B PEIICHUU 00pa30BaTEIbHO- KOPPEKIIMOHHBIX 3a/1a4;

- o0ecrieyeHne CHENHUAIBHON IICHUXOJIOrO-TIeJarornueckoi MONAEPKKH CeMbe O0YyYaromerocs c
HapyImICHUAMU OIIOPHO-ABUTATCIBHOT'O aIllapara, akTUBHOC BKJIFOUCHHE pO}II/ITeHeﬁ " Ipyrux 4JI€HOB CEMBU B
mporiecc 00pa3oBaHUs UX JICTEH;

- cUcTeMaTH4ecKas MeTouecKast HOJIepKKa KOJJIEKTHBA YUnuTeNei;

- CHCTEMAaTHYECKOE ICHXOJIOr0-IIeAarornieckoe COMPOBOKACHNE HOPMATUBHO DPa3BHUBAIOIIMXCS
00yJarmuxcsi U UX POJUTENeH C Ienblo (OPMUPOBAHMS TOJEPAHTHOTO OTHONIICHUS K OOydYaIOMIUMCS C
HAapym€HUsAMU OIIOPHO-ABUIaTCIbHOI'O aHHapaTa,(i)OpMHpOBaHI/ISI JCTCKOT'O KOJIJIEKTMBa HAa OCHOBE IIPUHATUA
00yYaromuxcsl ¢ HApyLICHUSIMH ONOPHO-IBUTaTENILHOTO ammapaTta, B3aMMHOTO YBOKEHUS M JPYKOBI MEXILy
JeTbMHU, KeJIaHWUsl COTPYIHUYATh B Pa3JIMUHBIX BUAAX YI€OHOH M BHEYPOUHOH AEATEILHOCTH.

AOOII OOO mpenmonaraer, 9To 0OyJarompiecss ¢ HAPYIICHUSIMH OTOPHO-IBUTATEIHHOTO armapara
MOJy4aloT 00pa3oBaHUE, COOTBETCTBYIOLICE 110 UTOTOBBIM JOCTIKCHHMSM K MOMEHTY 3aBeplIeHUs] 00y4yeHus,
IUTAHUPYEMBIM pEe3yJIbTaTaM OCHOBHOTO OOLIEro 00pa3oBaHMs HOPMATHBHO PAa3BUBAIOMIMXCS CBEPCTHHKOB,
HAXOIACh B MX Cpelle M B Te e cpoku obydenus (5 — 9 Kimacchl) IpH CO3IaHUHM YCIOBHM, YIUTBIBAIOIIMX KX
0co0bIe 00pa3oBaTeNbHbBIC TOTPEOHOCTH.

OcBanBas AOOII OOO oOyuaromuecsi ¢ HapyIIECHUSIMH ONOPHO-ABUTaTEILHOTO ammapaTa,lipaBo Ha



MPOXOXKACHUE TEKYIIEH, TPOMEKYTOUHOM U TOCYyJapCTBEHHOW UTOTOBOM aTTeCTallui B HHBIX (popmax.

Peammmzarmuss B 0OpazoBaTtenbHOM TIpoliecce OCOOBIX 00pa3oBaTENbHBIX IMOTPEOHOCTEH KaKIoro
00ydYaromerocs OTKPHIBACT MYTh K €0 MOJHOLEHHOMY JTHYHOCTHOMY Pa3BUTHIO, KAYECTBEHHOMY 00pa30BaHUIo,
COLMANIbHOM ajanTaliy 1 HHTETPALH B O0IeCTBE.

IIpenMeTrHBIe pe3ynabTaThl OCBOCHHS aJaNTHPOBAHHON OCHOBHOW 00pa3oBaTeIbHONH MPOTpamMMBbI
OCHOBHOTO o0miero oOpaszoBanusi oOywarommxcsi ¢ HOHA 3IIP, B memom, coorBerctByror ®I'OC OO0 u
OTpaXkaroT 0a30BBI YPOBEHb YPOBHEBOTO MOJX0/1A B JOCTIKEHUH 00pa30BaTEIbHBIX PE3YIbTaTOB.

Ilnanupyemble pe3yJibTATHI 0CBOEHUSI KYpca XUMHHU

[To 3aBepmeHnIo0 Kypca XMMHUHM Ha 3Talleé OCHOBHOTO OOMIETO 00pa30BaHUS BBIMTYCKHHKH OCHOBHOW IIKOJIBI
JOJDKHBI OBJIJETh CIICAYIOIINME Pe3yIbTaTaMuU:
JInuHOCTHBIE pe3yJbTaThI:
1) ocosnanue cBOel STHUUECKOM IPHUHAIIEKHOCTH, 3HAHHE NCTOPHH XUMHH U BKJIaZa POCCHHCKOM XUMUYECKOM
HAyKH B MHPOBYIO XHMHUIO;
2) ¢hopmuposarue OTBETCTBEHHOTO OTHOILICHHMS K MO3HAHHUIO XUMUHU; TOTOBHOCTH U CIIOCOOHOCTH yYalUXCs K
caMOpa3BUTHIO U caMO00pa30BaHNIO Ha OCHOBE M3yYEHHBIX (PaKTOB, 3aKOHOB M TEOPHH XUMHH, OCO3HAHHOTO
BEIOOpPA M TIOCTPOEHHE WHANBHUYaThHONW 00pa30BaTEIbHON TPACKTOPHH;
3) popmuposarue NENOCTHON €CTECTBCHHO-HAYYHOW KapTHHBI MUPA, HEOTHEMIIEMOM YaCThI0 KOTOPOM SBIISETCS
XMMHUYeCcKasi KapTHHA MHPa;
4) oenadenue COBPEMEHHBIM SI3IKOM, COOTBETCTBYIOIIIMM YPOBHIO Pa3BUTHS HAYKH M OOIICCTBEHHON MPAKTHKH,
B TOM YHCJIC U XUMHUYCCKUM;,
5) ocsoenue conmanbHBIX HOPM, IPABKJI TIOBEACHUS, PoJiei U ()OPM COLMATIBHON JKU3HH B COLIUYME, TIPHUPOJE U
YaCTHOM JKM3HM Ha OCHOBE OJKOJOTUYECKOW KyJIbTypbl W 0€30MacHOr0 OOpamieHwsl C BeIIeCTBaMU U
MaTepraIaMu;
6) popmuposarnue KOMMYHUKATHBHON KOMIIETCHTHOCTH B OOIIEHHHM CO CBEPCTHUKAMH W B3POCIBIMH B
mporiecce 00pa3oBaTeNbHOM, OOMIECTBEHHO MOJE3HOW, Y4eOHO-MCCIEA0BATENbCKONW, TBOPUYECKOW W APYTUX
BHJIOB JISSATEIIbHOCTH, CBSI3aHHBIX C XHMHEH.
MeTtanpeaMeTHbIe pe3yJabTaThI:
1) onpeoenenue neneii cCOOCTBEHHOTO 00YUEHHMS, TOCTAHOBKA M (HOPMYTHPOBAHHUE ISl ce0sl HOBBIX 3a/1ay;
2) nianuposanue TyTeH NOCTHKEHHS JKEJIAEMOT0 pe3yibrara OOyYeHHS XHMHH KaK TEOPETHYECKOro, Tak U
9KCIIEPUMEHTAIBHOTO XapaKTepa;
3) coommuecenue CcBOUX JEHUCTBUI C IUIAHUPYEMBIMH DPE3YJbTaTaMH, OCYUjecmelieHue KOHTPOIS CBOCH
JIeSITENIBHOCTH B TIpoIiecce JIOCTHXKEHHsI Pe3ynbTaTa, onpedeieHue CIOCO00B JEHCTBUH NPH BBITIOJIHEHUH
1ab0PaTOPHBIX U MPAKTHUECKUX pabOT B COOTBETCTBUU C MPABUIIAMU TEXHUKH 0€30MacHOCTH;
4) onpedenenue WCTOYHHUKOB XUMHUECKOW WH(MOpMAIMK, TIOJydCHHEe M aHaimu3 e€, COo3JaHue
MH(OPMALIMOHHOTO MTPOAYKTA U €0 MPE3eHTAIHUS;
5) ucnonvzosanie OCHOBHBIX HHTEIIEKTYAIbHBIX ONCPAIIHii: aHAIN3a ¥ CHHTE3a, CPABHEHHUS U CUCTEMATH3aIINH,
0000MIeHNST W KOHKPETHU3AINH, 6bif6leHUe TIPUINHHO-CIICJICTBEHHBIX CBS3€H U nOCMpoeHue IJIOTHYECKOTO
PaCCyKIACHUA U YMO3AKIIIOUCHU A (I/IH}Z[yKTI/IBHOI‘O, ACAYKTUBHOI'O U IO aHaJ'IOI‘I/II/I) Ha MaTepualic¢ €CTCCTBCHHO-
HAy4YHOTO COJICPIKaHUS;
6) ymenue co3maBath, MPUMEHSTH W TPEOOPA30BBIBATH 3HAKW W CHMBOJIBI, MOJEIH W CXEMbI JUIS PEIICHUS
yT-IeGHBIX 1 ITO3HABAaTCJIBHBIX 3aaa4,
7) opmuposanue w passumue SKOJOTHYECKOTO MBIILUICHUS, YMEHHE NPUMEHATh €ro B MO3HABATEIHHOM,
KOMMYHHMKAaTUBHOH, COLMAIILHON MPaKTHKE U POo(eCCHOHATIbHOI OpHUEHTALNH;
8) eenepuposanue et n onpeaeneHNue CPeICTB, HEOOXOTUMBIX ISl UX PEaTU3AIIUH.

IIpenMeTHBIE pe3yJIbTATHI:

1) ymenue 0003HAUaTh XMMHYECKUE DJIEMEHTHI, HA3bIBaTh UX W XapaKTepPH30BaTh Ha OCHOBE MOJIOKEHHS B
nepuoanueckoit cucreme /. 1. Menneneesa;

2) gpopmynuposarue M3YUCHHBIX TIOHATHIA: BELIECTBO, XUMUYECKHH JJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH,
aHHMOH, POCTOE U CJII0KHOE BEIIECTBO, XUMUYECKAsI PEAKIIMS, BUIBl XUMMUYECKUX PEAKIIMH U T. I1.;

3) onpedenenue 1o (GopMylaM cOCTaBa HEOPraHUYECKUX W OPraHUYECKUX BEIECTB, BAJICHTHOCTH aTOMOB
XUMHUUYCCKHX DJICMCHTOB HJIN CTCIICHU UX OKHCJICHUSA,

4) nonumanue WHGOPMAIIMHU, KOTOPYIO HECYT XMMHUUCCKUE 3HAKHU, (POPMYJIBI H YPABHCHUS,

5) ymenue xknaccugpuyuposams npocTeie (METaUTbl, HEMETAILIBI, OJIArOPOIHBIC Ta3bl) U CIOXKHBIC (OMHApHBIC
COEAMHEHUS, B TOM YUCJIE U OKCUBI, a TAKXKe MMIIPOKCHUJIBI — KHUCJIOTHI, OCHOBaHHUs, aM(pOTEpHbIC TUAPOKCUIBI
— ¥ COJIN) BEIIECTBA;



6) gopmynuposanue TEPUOIMYECKOTO 3aKOHA, 00BsACHEHUe CTPYKTYPbl W MH(POpMALUH, KOTOPYHO HECET
[epUOINYEcKasl cucTeMa XUMHUYEeCKUX 3r1eMeHToB [l V. Menneneesa, packpvimue 3Ha4eHUS IEPHUOAUYECKOTO
3aKOHa;

7) ymeHue xapaxmepu306ams CTPOCHHUE BEUIECTBA — BHJbl XUMUYECKHX CBS3CH M THIBI KPUCTALTMYSCKUX
PEETOK;

8) onucanue cTpoeHNs aTOMOB XMMUYECKHX DJIEMEHTOB C MOPSAKOBEIMU HoMepamu 1—20 u 26, omobpasicenue
UX C TIOMOMIBIO CXEM;

9) cocmasnenue HopMys OKCHIOB XUMHYECKHX JIEMEHTOB U COOTBETCTBYIOIINX UM THIPOKCHJIOB;

10) wanucanue cTPYKTYpHBIX (OPMYJT MOJEKYISIPHBIX COCAMHEHHH U GOPMYJIBHBIX EIUHHI HOHHBIX
COEAMHEHHI TI0 BAJICHTHOCTH, CTETICHH OKUCIICHHUS HITH 3apsily HOHOB;

11) ymenue ¢hopmyruposams OCHOBHBIC 3aKOHBI XHMHH: IOCTOSHCTBA COCTaBa BEIIECTB MOJCKYIISIPHOTO
CTPOEHUSI, COXPAaHEHUS MaCChl BELIECTB, 3aKOH ABOTaapo;

12) ymenue ¢popmyrupoéamv OCHOBHBIC TIOJIOKCHUS ATOMHO-MOJICKYJISIDHOTO yYeHHS W TCOPUHU
AIIEKTPOIIUTHYECKON TUCCOUAIIH;

13) onpedenenue npu3HAKOB, YCIOBHI MPOTEKAHHS M MPEKPAILICHUS XUMUICCKUX PEaKIIH;

14) cocmasnenue MONEKYISPHBIX YPaBHEHHH XMMHYECKHX PEaKLUi, HOATBEPKIAIOMINX OOIIHE XMUMHICCKHE
CBOWCTBa OCHOBHBIX KJIACCOB HEOPIraHWYECKUX BEIICCTB U OTPAXKAIOIIMX CBSI3H MEXY KlaccaMU COSINHEHHH;
15) cocmasnenue ypaBHeHU peakIuii ¢ y9acTHEM SIICKTPOIUTOB TAKKe B HOHHOM (opMme;

16) onpedenenue 1O XUMHUIECKUM YPaBHEHHUSM MIPUHAIC)KHOCTH PEAKLIUI K ONPEACIEHHOMY THITY HJIH BHY;
17) cocmaesnenue ypaBHEHHII OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIMil C MOMOIIBIO METO/A 3JICKTPOHHOTO
Oamanca;

18) npumenenue TOHATHII «OKUCICHUE» M «BOCCTAHOBICHHUE» /I XapaKTEPUCTHKA XHMHUYECKHUX CBOWCTB
BEIIECTB;

19) onpedenenue ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIHMH XJIOPUA-, Cyab(ar- U KapOOHAT-aHHOHOB U KaTHOHA
aMMOHHMS B PaCTBODE;

20) obwschenue BIMSHES PA3IAYHBIX (AKTOPOB Ha CKOPOCTh XMMHUYCCKHUX PEAKIIHIA;

21) ymenue xapaxmepuzo6ams TOJOKECHUE METAJUIOB M HEMETAJUIOB B MEPUOAMYCCKON CHUCTEME DJICMEHTOB,
CTPOCHHUE WX aTOMOB M KPUCTAJIOB, 001IMe (PU3NIECKHUE U XUMHUUECKUE CBOMCTBRA,

22) 06vbsicherue MHOTOOOPa3ust IPOCTBIX BEIIECTB SIBJICHUEM aJUIOTPOIMH C yKa3aHUEeM € MPUYNH;

23) ycmarnognenue pa3nuuuil THAPO-, MUPO- M DICKTPOMETALTYPIUU W ULIIOCMPUPOSAHUE STHX Pa3TUIHid
MpUMEpPaMH ITPOMBIIIIICHHBIX CITOCOOOB MOTYYEHHUS] METAILIOB;

24) ymenue dasamwv obuyro xapakrtepuctuky snementoB |, I, VIIA rpymm, a Takke Bogopona, KHCIOpo/a,
azorta, cepbl, (ocdopa, yriepoma, KpeMHHUs] U OOpPa30BaHHBIX HMMH IIPOCTBIX BEIIECTB M BaKHEHIINX
coeMHEHHH (CTpoeHWe, HaxOXJEHHe B MPHUpOje, TNOydeHHe, (U3NYECKHe KM XUMHYECKHE CBOWCTBA,
MIPUMEHEHHE);

25) ymeHue onucwiéams KOPPO3UIO METAILIOB M CIIOCOOBI 3aIUTHI OT HEE;

26) ymenue npouzeo0ums XUMHUYECKHE PACUEThl C MCIIOJIb30BAHMEM IOHSATHH «MaccoBas JIOJIsl BEIIECTBA B
CMECHY, KKOITMYECTBO BEIECTBAY, KMOJISIPHBIA 00BEMY» 1O GOpMyJiaM U YpaBHEHHSIM PeakIIuii;

27) onucanue CBOMCTB U MPAKTUYECKOTO 3HAUCHUSI U3YUYCHHBIX OPraHUYECKHUX BEIIECTB;

28) evinonnenue 0003HAYEHHBIX B MPOrPaAMME 3KCIEPUMEHTOB, pACNO3HAGAHUE HEOPTAaHUYECKUX BEIIECTB 10
COOTBETCTBYIOIIUM MPH3HAKAM;

29) cobmooenue npaBui 6E30IIACHON PadOTHI B XUMUYECKOM KaOMHETe (J1a00paTopuH).



TEMATHYECKOE IVNTAHHPOBAHHE 8 K/IACC

No Tema Kon-Bo Ko:-Bo 4acoB mo paboueit
/i 4acoB 10 nmporpamme
aBTOPCKOM
p Kon-Bo | Kon-Bo Kon-Bo
porpaMme
YacoB B | MPAKTHUYEC KOHTPO
TemMe CKHX JTBHBIX
pabort pabot
1. HaganpHble TOHATHSA ¥ 3aKOHBI XUMHAH 20 20 3 1
2. | Baxneiimme npeacTaBUTENN HEOPTAHUIECKIX 18 18 3 1

BCIICCTB. KonuuecTBeHHBIE OTHOIIICHHS B XUMUN

3. | OcHOBHBIE KJIacChl HEOPraHUYECKUX COCTMHEHUM 10 12 1 1

4. | llepnoauueckuii 3aKOH U MEPUOINIECKAS 8 8 - -
cucTeMa XUMUYecKux anemeHnToB [1.1.
Menneneena. CTpoeHue aToma

5. Xumuueckast cBsi3b. OKUCINTEIBHO- 8 10 - 1
BOCCTAHOBUTCIILHBIC peaKHI/II/I

HTroro 64+6 yacoB 68 7 4
pe3epBHOE
BpeMsi

B padouyio nporpaMmy BHeCeHbI cJieqylouiue u3MeHeHnsl:

» UYemvipe uaca pezepsnoco epemenu pacnpeoeieHvl mexcoy memamu. « OCHOBHblE KAACCHl
Heopeanuueckux coedunenuily (2 uaca) u «Xumuyeckas c6ia3b. OKucCIumenbHo-
soccmanogumenvrvle peakyuuy (2 uaca). Imo ce43ano ¢ mem, 4mo UMEHHO 80NPOCHL NO
IMUM MEMAM 8bI3bI8AIOM 3AMPYOHEHUSA NPU 8bINOJIHEHUU 3A0AHU.

CoaepixaHue Kypca XUMHH
8 kiacc
HavajbHble IOHATHSA M 3aKOHbI XMMHHU

Tena u BemectBa. CBOICTBa BeliecTB. JTalOHHbIE (PU3NYECKHE CBOWCTBA BEUIECTB. MarepHaibl U
MarepuanoBeneHue. Poib XuMuu B )KM3HU COBpEMEHHOTO 001miecTBa. OTHOIIEHNE O0IIeCTBA K XUMHH:
xemodmius 1 xemopoOus.

Mertoapl nzyuenus xumun. Habmronenue. DxcnepumenT Monaenupoanue. Mojienun MatepuaibHbIe
M 3HAKOBBIC UJI CHMBOJIbHEIC.

I'azel. XKugkoctu. TBEpapie BemiecTBa. B3auMHble mepexo/ibl MEXIY arperaTHbIMH COCTOSTHHUSIMU
BEIIIECTBA: BO3TOHKA (CyOmuMaIius) u aecyOaumarius, KOHACH AU U UCTIapeHHe, KPUCTAJUTH3AIHS U
ILUIABJICHHE.

®usnueckue sipieHusd. YucTble BemecTBa U cMecu. 'OMOreHHble U rereporeHHbie cmecu. Cmecu
razoo0pasHble, kuakue U TBEpAbIe. CrocoObl pa3neneHus CMECEi: MEeperoHKa, Wiu TUCTUIUISIIHS,
oTCTauBaHue, (WIBTPOBAHME, KPUCTAJUTH3AIMS WM BhIMapuBaHue. Xpomarorpadus. IIpumenenue
ATUX CIIOCOOOB B JIAOOPATOPHOM MPAKTHKE, HA TIPOU3BOJICTBE U B OBITY.

XUMHYECKUE 3JEMEHThl. ATOMBI U MOJEKYIbl. [IpocThie M CIOXKHBIE BElIECTBA. AIJIOTPONUS HA
npuMmepe kuciaoponaa. OCHOBHBIE TOJOKEHUS aTOMHO-MOJIEKYJsspHOro ydyenws. Monbl. Bemectna
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOT'O CTPOCHHSI.



3Haku (CUMBOJIBI) XMMUYECKHX IeMEHTOB. MHQpopmanus, KOTOPYH0 HECYT 3HAKM XHMHYECKUX
3JIEMEHTOB. DTHUMOJOTHS Ha3BaHMHA HEKOTOPHIX XUMHUECKUX 3JeMeHTOB. [lepuonndeckas tabiuna
xumuueckux avieMeHToB . M. MenzaeneeBa: KOPOTKONIEPUOAHBIA M JUIMHHOIICPUOIHBIM BapHaHTHI.
Ilepuoas! u rpynnsl. I'maBHas u noOo4Has noArpymisl, Ui A- u b-rpynmnel. OTHOCUTENbHAS ATOMHAs
Macca.

Xumnueckue ¢opmynbl. Wuaekcsl u kodd¢unuentsl. OTHOCHTENbHAs MOJEKYJspHAs Macca.
MaccoBas 1011 XMMMUYECKOTO 3JIEMEHTa B coefinHeHnH. VHpopmanus, KOTOpyro HECYT XUMHUYECKUE
bopmybI.

BanentHocts. CtpykTypHble (DOpMyNbl. XUMHUYECKHE DJIEMEHTHI C IMOCTOSTHHOM M TIEPEeMEHHOM
BaJICHTHOCThI0. BbIBOJ (opmynbl coenuHeHMs 1o BajeHTHocTH. OmpezneneHue BaJeHTHOCTH
XHUMHYECKOro 3jeMeHTa 1o ¢opmyse Bemiectsa. CocTaBiieHHe Ha3BaHUI COCIMHEHUH, COCTOSIINX U3
IBYX XMMHUYECKUX 3JIEMEHTOB, 110 BAJICHTHOCTHU. 3aKOH IIOCTOSIHCTBA COCTABA BEILIECTB.

XuMHU4ecKue peakuyu. PeareHTsl 1 IpOAyKThl peakuuy. [Ipu3Haky XUMUYECKUX PEaKkLUn. Y CIIOBUS
UX NIPOTEKaHMs U npekpameHus. Peakyunu ropenus. DK30TEPMUUECKHAE U S3HIOTEPMUYECKHUE PEaKLUU.

3aKOH COXpaHEHUs MacCchl BELIECTB. XHUMHYeckue YypaBHeHHs. CocTaBlieHUE XHMHUYECKUX
ypaBHeHUH. IHopMalus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHUE.

Knaccugukanuss XUMHUECKUX PEAKIUHA MO COCTaBYy W YHCIY PEareHTOB W MPOAYKTOB. THIIBI
XUMUYECKUX peakuuil. Peakiuu coeanHeHus, pa3okeHus, 3aMelleHus 1 ooMmena. Katamuzatopsl u
KaTajus.

JdeMoHcTpauuu

Komrekuust MarepuanoB U U3€IUI U3 HUX.

Mopenu, ucroib3yeMble Ha ypoKax (PU3HUKH, OMOJIOTUH U TeOTpaduH.

OOBEMHBIE U MIAPOCTEPKHEBBIE MOJIEJIN HEKOTOPBIX XUMUUECKUX BEIIECTB.

Monenu KpUCTaNINYECKUX PEIIETOK.

CoOupanue npubopa aj1s MoJIydyeHHs ra3a U IpOBEpKa €ro repMeTHYHOCTH.

Bosronka cyxoro nibja, oja uin HagTajluHa.

ArperaTHbl€ COCTOSTHUS BOJIBI.

Pa3nenenuie qByX HECMEIINBAIOIINUXCS KUKOCTEN ¢ TOMOIIBIO AETUTENbHON BOPOHKH.
JIMCTIILIATOP U ero pabora.

VYcraHoBka 1715 GuiIbTpoBaHUs U €€ padoTa.

VYcraHoBKa JUIsl BRITapUBaHUS U e€ padora.

Konnekuust 6bITOBBIX TPUOOPOB /17151 GUIBTPOBAHMS BO31yXa.

Paznenenue kpacsiero BeuecTsa omactepa ¢ IOMOIIbI0 MeTo/1a OyMaXKHON XpoMaTorpadu.
Monenu aJuIoTpOnHBIX MOAUGUKALKN YTIIepoia U CEepHl.

ITonyyenue o30Ha.

Hoprpets: 1. 5. Bepriennyca u JI. . Menzeneesa.

KopoTrkoneproanslii 1 JUIMHHONEPUOAHBIN BapUaHThl nepuoaudeckoii cucremsl J. 1. Menneneesa.
KoHcTpynpoBanne mapocTepKHEBBIX MOJEIEN MOJIEKYI.

Arnnapar Kunna.

Paznoxxenne Guxpomara aMMOHHUS.

I'openue cepbl 1 MarHUEBOM JIEHTBHI.

[Toptpetrsr M. B. Jlomonocosa n A. JI. JlaBya3sbe.

OnbIThI, HIUTIOCTPUPYIOLIUE 3aKOH COXPAHEHUS MACCHI BEILIECTB.

I'openne docdopa, pacTBopeHne NPoaAYyKTa TOPEHUS B BOJE U UCCIIEJOBAHHE MOJIyUEHHOTO pacTBOpa
JTAKMYCOM.

B3anmoneicTBre CONSTHOM KUCIOTHI C IIMHKOM.

[Tonyuenune rugpokcua meau(ll) u ero pasnoxeHue npu HarpeBaHUM.

JlabopaTopHbIe ONbITHI

» O3HaKOMJICHHE C KOJUIEKITEH JTab0paTOpHOM MOCYIbI.

* [IpoBepka repMeTHYHOCTH MPHOOPA JIJIsI TOTYYSHHSI Ta30B.
* O3HaKOMJIEHHE C MUHEpaJlaMH, 00pa3yIoMMU TPaHUT.



* [IpuroroBrieHne reTepoOreHHON CMeCH MOPOIIKOB CEPBI C JKEIE30M U UX pa3JIesIeHuUE.

* B3anmoseiicTBre pacTBOPOB XJIOPUIOB M MOAUIOB KaJIHs C paCTBOPOM HHUTparta cepedpa.

* [Tonyuenue ruapokcuaa meau(Il) u ero B3auMoaeicTBUE C CEPHON KHCIIOTOM.

* B3aumopelictBre pacTBopa oAbl C KUCIOTOM.

* [IpoBepka 3aKoHa COXpaHEHHsI MACChl BEIIECTB Ha MPUMEPE B3aUMOCHCTBHS IIETOYHN C KHCIOTOM.

* IIpoBepka 3aKOHa COXpaHEHHUS MacChl BEIIECTB Ha MPHMEpPE B3aUMOJCHCTBUS MIENIOYU C COJIBIO
xeneza(Ill).

* Paznosxxenue nepokcujia BOAOPO/a ¢ MOMOIIbio okcuaa mapranuna (IV).

3amMeleHue Keae30M MeIu B METHOM KyTopoce.

IIpakTnyeckue padoThl

1. IIpaBuia TeXHUKH OE30MACHOCTH M HEKOTOPBIE BUIBI pabOT B XUMHUECKOW JabopaTopuu (kabunete
XUMUHN).

2. HabGmroneHnue 3a ropsiieii CBE4Ooi.

3. AHanu3 nmouBkI (aHAIOT paboThl «OYHUCTKA TTIOBAPEHHOU COJIHY).

BaskHeiimue npeacTaBuTe I HEOPraHUYECKUX BelleCTB.
KoanuyecTBeHHbIE OTHOLLIEHUSI B XUMHU

CocraB Bo3ayxa. [lonsTre 00 00BEMHON m0sie ((p) KOMITIOHEHTa MPUPOJHOW Tra30BOM cMecH —
BO3ayXxa. Pacuér 00bEMa KOMIIOHEHTA Ta30BOM CMECH IO €ro 00BbEMHOM J0JIe U HA00OPOT.

Kucnopon. Ozon. [lonydyenue kucnopoaa. Codupanue u pacro3HaBaHUE KUCIOPOJa. XUMUYECKUE
CBOMCTBAa KHMCJIOPOJA: B3aMMOJCHCTBHE C METaUIAMM, HEMETAJLIAMU W CJIOKHBIMU BEIECTBAMM.
[Ipumenenue kucnoponaa. KpyroBopor kuciiopoja B pupo/ie.

Oxcunpl. OO6pazoBaHme Ha3BaHUI OKCHUOB 10 UX GopmynaM. CocraBieHne GopMys OKCHIOB MO UX
Ha3BaHusAM. [IpeacTaBuTenn OKCUAOB: BOJA U YIJIEKUCIIBIN T'a3, HETalEHas U3BECTb.

Bomopon B npupone. ®PusznueckMe M XHMHYECKHE CBOMCTBA BOJOPOJA, €ro IIOIYyYEHUE H
MIPUMEHEHUE.

Kucnorel, ux cocraB u ux xnaccudukanus. Uunukatopel. Tabmuia pactBopumoctu. CepHas u
COJISIHAsI KUCJIOTBI, UX CBOWCTBA U MPUMEHEHHE.

Conu, ux coctaB u Ha3BaHuda. PacTtBopuMocTh coneil B Boje. IlpencraButenu coseit: Xyopuj
HaTpus, KapOoHaT HaTpus, hocdat KaabLIUs.

[Tocrosinnass ABoraapo. KommuectBo BemiectBa. Monb. MonsipHas macca. KparHble equHUIIBI
M3MEPEHHS] KOJUYECTBA BEIECTBA — MHJLIMMOJb U KWJIOMOJb, MUJUIMMOJSIPHAs U KUJIOMOJSIpHAst
MacChl BEIIECTBA.

Pacuétel ¢ ucnosnb30BaHUEM MOHATHA «KOJUYECTBO BELIECTBA», «MOJIIPHAs Macca, «IIOCTOSHHAs
ABorazipo».

3akon ABoraapo. MomsipHbIii 00bEM razoo0pa3Hbix BemlecTB. OTHOCUTENbHAS MJIOTHOCTh Ta3a 1Mo
IpYromy rasy.

KpaTtHble equHUIBI M3MEpPEHUs] — MHIUIUMOJISIPHBIN M KUJIOMOJISIPHBI OOBEMBI T'a3000pa3HbIX
BEILIECTB.

Pacuétel ¢ MCTOIB30BAHMEM MOHSTHI «KOJIMYECTBO BEIIECTBA», «MOJIIPHAs MAaccay», «MOJSPHBINA
00BEM razoBy», «4uciao ABOTragpo».

I'unpocepa. KpyroBopor Bomsl B mpupoae. Dusnueckue W XUMHUYECKHE CBONCTBA BOJBIL:
B3aNMOJEHCTBHE C OKCUIAMH.

OcHoBaHus, uX coctaB. PacTBOpUMOCTh OCHOBaHUU B Boje. MI3MeHEeHUE OKpaCKH WHIUKATOPOB B
menovHoi cpene. [IpencraBurenu menoveil: THAPOKCU B HATPUS, KIS U KaJIbIUS.

PactBoputens u pactBopéHHOe BemiecTBO. PactBopel. PactBopenue. I'maparel. MaccoBas nomns
pacTBOpPEHHOrO BemecTBa. Pacu€rbl, CBSA3aHHBIE C UCIIOJIIB30BAHWEM IIOHATUSA «MaccoBas JOJs
PacTBOPEHHOIO BEIIECTBAY.

JdemoHcTpauuu

Omnpenenenne coepkaHus KUCI0pOia B BO3AYXE.

[Tonyuyenue kucmopoaa pas3noKEeHUeM IepMaHraHaTa Kajaus U IEPOKCUAa BOJOPOa.
Cobupanue METO0M BBHITECHEHHUS BO3/TyXa M BOIBL.

Pacno3naBanue kucimoposa.



['openue marunusi, xenesa, yris, cepsl 1 pocdopa B kuciopo/e.

Konnekuust okcuios.

[Tonmyyenue, cobupaHue U pacro3HaBaHHE BOJOPOJIA.

I'openue Bogopona.

B3aumopeiictue Bogopoaa ¢ okcunom meau(Il).

Kounnexmust MUHEpanbHBIX KUCIIOT.

ITpaBuio pa30aBieHus: cepoil KUCIOTHI.

Komnexknus conen.

Tabnuua pacTBOPUMOCTH KUCIIOT, OCHOBaHUH U coJieil B BOJIE.

HexoTtopble MeTasuibl, HEMETaIbl U COEAMHEHMSI C KOJIMYECTBOM BEILIECTBA, PABHBIM 1 MOJIb.
Monens MossipHOTo 00BEMa Ta3000pa3HBIX BEIIECTB.

Konnexkuus ocHOBaHUI.

JlaGopaTopHbIe ONbITHI

* [TomyTHEHHNE U3BECTKOBOM BO/BI IPH NIPOIYCKAHUU YTIIEKUCIIOTO ra3a.

* [IonydeHne BogOpoa B3aMMOIECHCTBUEM LIMHKA C COJITHOW KMCIIOTOM.

* Pacnio3HaBaHue KMCIIOT C MOMOIIIBIO HHAUKATOPOB.

* I3MeHeHne OKpacku MHIMKATOPOB B LIEJIOUHOM cpejie.

* O3HakOMJIEHHE C IpernaparaMy JOMallHed MM IIKOJBHOW anTeyKu: pacTBOpaMM IEpOKcUia
BOJIOPO/ia, CIUPTOBOM HACTOMKHU M0OJ1a, aMMHUaKa.

IIpakTnyeckue padoThl

4. [lonydenue, coOMpaHue U paclio3HaBaHUE KUCIOPOAA.

5. Ilonydenue, coOupanue U pacro3HaBaHUe BOJOPOJA.

6. [IpuroroBneHue pacTBopa C 3alaHHOI MacCcOBOM J10Jiell paCTBOPEHHOT'O BEILIECTBA.

OcHOBHBIE KJIaCChl HEOPTAaHMYECKUX COeTMHEHUIT

OO6o6menue cBeneHUit 00 OKCHAAX, WX KiaccH(UKAIMKM, Ha3BaHUSAX U cBoWcTBax. CrocoObl
MOJYYECHUST OKCHI0B

OcHoBanusi, WX KiaccuuKalus, Ha3BaHUS M CBOWCTBA. B3auMmopeicTBue ¢ KHCIOTaMU,
KHUCJIOTHBIMU OKCHJAMH M COJsIMU. PasnokeHue HepacTBOPUMBIX OcHOBaHUM. CriocoObI MOJTydeHUs!
OCHOBaHUIA.

Kucnotsl, ux knaccudukanus u HazBanusa. OO0IIMe XUMUUECKHE CBOMCTBA KUCIOT. B3anmoelicTBre
KHUCIJIOT ¢ METaJuIaMHU. DJIEKTPOXUMHUYECKUHN Pl HANpSKEHUH METauioB. B3anmonencTBiue KUCIOT ¢
OKCHJIAMU METAJJIOB. B3anMoJelicTBHE KHUCIOT C OCHOBAaHUAMHM — pEaKUus HEUTpaTu3aluu.
BiaumopeiictBue kucnot ¢ consamu. [lomyuenue 6eCKUCIOPOIHBIX U KUCIOPOICOAEPKAIINX KUCTIOT.

Comm, ux kinaccudukanus U cBoicTBa. B3zaumoseicTBrue cojieit ¢ MeTasiaMi, OCOOEHHOCTH ITHX
peakuuii. BzaumoaencTBue coiel ¢ COIsAMM.

I'enernueckue paapl MeTAJIa U HEMETasUIa. | eHeTHYecKas CBsI3b MEXKIY KJIaCCaMH HEOPTaHMYECKHUX
BEILIECTB.

JlabGoparopHbie ONBITHI

* B3aumoeicTBrue OKCHIa KaJabIys ¢ BOJOM.

* [TomyTHEHHE U3BECTKOBOM BOJBI.

* Peakuus HeUTpaM3aLyu.

* [Tonyuenue ruapokcuaa meau(Il) u ero B3auMoaeiicTBHE C KUCIOTOM.

* Paznoxenne runpoxcuna meau(Il) mpu Harpesanuu.

* B3anMmopeiicTBIe KMCIOT C METAIAMHU.

* B3anMo1eiiCTBHE KUCIIOT C COJISIMHU.

e O3HaKOMJICHHE C KOJUIEKIIUEN COJIEH.

* B3anmoneiictue cynbdara menu(Il) ¢ sxenesom.

* B3auMoelicTBHE COJIEN C COJIIMU.

* ['eHeTnyeckas CBsI3b MEXK]y KJacCaMU HEOPTraHMYECKUX BEIECTB HA MIPUMEPE COSTUHEHUN MEIH.
IIpakTuyeckue padoThl

7. Pelienne sKkCiepUMEHTANIbHBIX 3a1a4 110 TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX COCAUHEHUIN.



Ilepuoauveckuii 3aKOH M NepPUOAHYECKAs cUcTeMa XumMHu4yeckux 3jiemMenToB /. . MenpaeseeBa.
CtpoeHue atoma

EcrecTBeHHBIE ceMelCTBA XMMHUUYECKHX 3JIEMEHTOB: IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METAJLIbI,
raJjoreHbl, HHepTHbBIE (O1aropoaubie) ra3el. AMdoTepHOCTh. AMQPOTEpHBIE OKCUIBI U TUAPOKCHIBI.
KommuiekcHsbie conu.

Otkpertue 1. . MenneneeBbM MepuogM4YECKOro 3aKOHa U CO3JaHUEe UM NEPUOAUYECKON CUCTEMBI
XUMHUYECKUX IJIEMEHTOB.

ATOMBI Kak (opMa CyIIECTBOBAHUS XMMHUYECKHX 37eMEHTOB. OCHOBHBIE CBEIEHHS O CTPOCHUH
aToMOB. Jloka3aTelnbCTBa CIOKHOCTH CTpoeHHsi aToMOB. OmbiThl Pesepdopna. [InanerapHas monens
CTPOEHHUS aTOMa.

CocTtaB aTOMHBIX siiep: IPOTOHBI, HEHUTpOoHbI. OTHOCHUTENbHAs aTOMHas Macca. B3auMmocBsa3b
MOHSATUH «IIPOTOHY, KHEUTPOH», «KOTHOCUTEIbHAS aTOMHAsI Macca.

Muxkpomup. Dnekrponsl. CTpoeHHe 3JIEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKUX eMeHTOB 1—20.
[TonsiTHE O 3aBEpIIEHHOM JIEKTPOHHOM YPOBHE.

M3oronbl.  @usmueckuil cmbicn  cuMmBoiuku  Ilepuonmueckoit  cucrembl.  CoBpeMeHHas
(dbopMyIHMpOBKa NEPUOANUECKOTO 3aKOHA. M3MeHeHUs CBOMCTB 3JIEMEHTOB B MEPHUOAAX U IPyMIax Kak
(byHKIHS CTPOCHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuKa 3JIEMEHTAa-MeTala U 3JIEMEHTAa-HEMETaJlla M0 UX IMOJIOKEHUIO B MEPUOJUUYECKOM
cucTeMe XxuMuieckux snemeHToB /. 1. Menneneena.

JdeMoHcTpamun

Paznuunbie opmbl TAOIHI] TEPUOANIECKON CHCTEMBI.

MopenupoBanue noctpoeHus nepuoanueckon cucreMsl J[. . Menneneena.
Mopen aToMOB XUMUYECKHUX JIEMEHTOB.

Mopenu aToMOB 3J€MEeHTOB |—3-T0 IIeproI0B.

JlaGopaTopHbie ONBITHI

* [Tomyyenne ampoTEepHOro IMJIPOKCHAA U UCCIIEJOBAHUE €0 CBONUCTB.

Xumnueckas cBsizb. OKHCJINTENIbHO-BOCCTAHOBUTEIbHbIE PeaKIHU

HNonnas xummueckas cBsa3b. MOHBI, 00pa3oBaHHbIE aTOMaMd METaUIOB M HeMeTauioB. CXeMbl
o0Opa3oBaHMs MOHHOW CBSI3U Ui OWHApHBIX coeluHEHUN. MOHHBIE KpHUCTalNIMYecKue PEHmETKH U
(bu3MYeCcKre CBOMCTBA BEIIECTB C ’TUM TUTIOM pem€ToK. [ToHsTHE 0 POpMYTBHON €TUHUIIE BEIIECTBA.

KoBanentHas xumuueckass CBsI3b. OIEKTPOHHbIE U CTPYKTypHble ¢opmynbl. [loHartue o
BaJleHTHOCTH. KoBaneHTHass HemossipHass CBsi3b. CxeMbl 00pa3oBaHUsS KOBAJICHTHOW CBSI3U IS
OMHAPHBIX coeNMHEHUN. MOJeKyIsIpHbIe U aTOMHbIE KPUCTATITNYECKUE PEIETKH U CBOWCTBA BEIIECTB
C OTUM THUIIOM PEILIETOK.

DNEeKTpOOTPULIATENBHOCTh. PN snexkTpoorpunatenbHocTH. KoBaneHTHas mojsipHas XUMHUYECKas
cBs3b. Jlumonb. Cxembl 0oOpa3oBaHMsI KOBAJEHTHOM MOJSIPHOM CBSI3U [UIsl OMHApPHBIX COEAMHEHMM.
MonekynspHbIe 1 aTOMHBIE KPUCTAJUIMYECKHUE PEIIETKN U CBOMCTBA BELIECTB C 3TUM THUIIOM PELIETOK.

Mertaimnueckass XUMHUYECKas CBsI3b M METAJUIMYeCKas Kpucraumyeckas pemérka. CBoiicTBa
BEILIECTB C 3TUM THUIIOM PEIIETOK. EquHas npuposa XMuMAYECKUX CBA3EH.

Crenenb okucienus. CpaBHEHUE CTEIIEHU OKWCIICHUS U BaJleHTHOCTH. [IpaBuina pacuéra creneHei
OKUCJICHUS TI0 (popMyTaM XUMUYECKUX COeTUHEHUH.

OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. OmnpeeeHne CTeneHed OKUCIEHUs ISl DJIEMEHTOB,
o0pa3yloIIuX BeIIeCTBA pa3HbIX KiaccoB. Peaknmuu HMOHHOTO OOMEHAa U OKHUCIHUTEIHHO-
BOCCTAaHOBUTEINbHBIE peakiuu. OKUCIUTEIb W BOCCTAHOBHUTENb, OKHCICHHUE W BOCCTAaHOBJICHHE.
CocraBneHrue ypaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA METOAOM 3JIEKTPOHHOTO
OanaHca.

JdemMoHcTpanuu

Buneodparmentst u cnaiiasl «MloHHAsS XUMUYECKast CBSI3bY.
Komnnekuus BemecTB ¢ MFOHHOM XMMHUYECKOU CBSI3bIO.

Mopenu HOHHBIX KPUCTAJUTMYECKUX PEIIETOK.
Buneodparments! u cnaiiapl «KoBaneHTHasE XUMUYECKAs! CBSI3bY.
Komnneknus BemmecTs MOJEKYISIPHOTO U aTOMHOTO CTPOEHHSI.



Monenu MONEeKYyISPHBIX U ATOMHBIX KPUCTAITTHYECKUX PELIETOK.

BuneodparmenTs! u cnaiiapl «MeTanmudeckas XMMU9ecKas CBSI3bY.

Komneknus «MeTaiibl ¥ CIIaBbI».
B3aumozeiicTBre 1IMHKA C cepoil, CONsTHOM KucaoToH, xiopuaom meau (I1).
['openue maruus.

B3anmMozeincTere XJIOpHOU U CEpOBOIOPOIHOM BOJIBI.

JlabGopaTropHbie ONBITHI
* I3roroBneHne MoIeu, WITIOCTPUPYIOIIEH CBOMCTBA METAJUIMYECKON CBS3U

TEMATHYECKOE INTAHHPOBAHHE 9 K/IACC

No Tema Kon-Bo Ko:-Bo 4acoB mo paboueit
n/n 9acoB 110 nporpaMme
aBTOPCKOMI
P Kon-so | Kon-Bo Kon-Bo
IporpaMme
YacoB B | MpaKTHUe KOHTPO
TeMe CKHUX JBHBIX
pabot pabot
1. | IloBropenue u 0600OIIEHHE CBEACHUN TIO KypCy 8 5 5 - -
Kj1acca. XUMUYECKUE PEAKIIUU
2. | XuMHYeCKHe peaKInuy B pacTBOpax 10 10 1 1
3. HeMeTamnsl 1 UX coeTMHEHUS 25 27 4 1
4. MeTauisl 1 UX COESTUHEHUSA 17 17 2 1
5. | Xumus u okpyxkaromias cpena 2 2 - -
6. | O6o0menue 3HaHUH 10 XUMHU 32 KypPC OCHOBHOM 7 7 - 1
mkoutel. [loaroroBka k OCHOBHOMY
rocygapcTBeHHOMY dKk3ameny (OI'9)
Hroro 66 + 4 yaca 68 7 4
pe3epBHOe
Bpems

B paGouyro mporpaMmy BHeCeHBbI CJIeAyIOIe H3MEeHEeHHS

C643aH0 ¢ mem, 4mo UMEeHHO 60npocsl no oMot meme 8bl3bl8AIOM 3ampy0Hesz npu

BbINONHEHULU 3A0aHUL.

» Jlsa uaca pezepsrHozo epemeHu pacnpeoenenvl ¢ memy: «Hememannvl u ux coeounenusy. Imo




Conep:kanue Kypca XuMUM
9 kaacc

IloBTOpeHue u 0000mIeHNe cBeeHUI M0 Kypcy 8 kiacca

bunapubie coenunenus. Okcuasl coiieoOpasyromue W HecojeoOpasyromue. ['uapoKCH b
OCHOBaHUs, aM(OTEpHbIE THIPOKCHUJIbI, KUCIOPOACOAepkKalue KucioTel. CpeaHue, KUcible,
OCHOBHBIE U KOMIUJIEKCHBIE COJIU.

O6o001eHre cBeleHui 0 XUMHUYECKUX peakiusix. Kinaccupukannsa XuMUYeCKUX peakluui o
pa3NIMYHBIM TpPU3HAKaM: COCTAaBy M YHCIY pEarHpylolMX H 00pa3yloluxcs BEIIECTB,
TeroBoMy 3¢ (deKTy, 00paTUMOCTH, U3MEHEHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, 00pa3yIOIIHNX
pearupymroliue BELECTBA, arperaTHOMY COCTOSIHUIO pPEearvpyrolux BELIECTB, MCIIOIb30BaHUIO
KaTajan3aTopa.

[TonsiTvie 0 CKOPOCTH XMMHUYECKOM peakiuu. DaKTopsl, BIUSIOMINE HA CKOPOCTh XUMHUECKUX
peakuuii: IpUpoJa pearupyrolIuX BELIECTB, HMX KOHIEHTpalus, TeMIeparypa, IUIOLIalb
CONPUKOCHOBEHHSI, HAMMYUE KaTanu3zaropa. Karamus.

JleMoOHCTpaL U

O3HaKkoOMJIEHUE C KOJUIEKIIUSIMUA METaJUIOB U HEMETAJLJIOB.

O3HaKOMJIEHHE C KOJUIEKLIIUSIMH OKCUOB, KUCIIOT U COJIEH.

3aBHUCHUMOCTH CKOPOCTH XUMHYECKON PeaKIMK OT MPUPOIBI PEarupyrOIINX BEIIECTB.
3aBUCHUMOCTbh CKOPOCTH XMMHUYECKON PEAKIIMK OT KOHLIEHTPALMU Pearupyomnux BemecTs.
3aBUCHUMOCTh CKOPOCTH XHMHYECKOW pPEeakiuu OT IJIOAAH CONPHUKOCHOBEHHS pPearnpyrolinx
BELIECTB ((«KUISALIUHI CII0M»).

3aBHUCHUMOCTH CKOPOCTH XUMHYECKON PeaKIK OT TEMIIEPATypPhl pearupyrOIINX BEIIeCTB.
JlabopaTropHble ONBITHI

* BzaumonelicTBre aMmmuaka u XJ0poBOJOPOA.

* Peakuusi HEUTpanu3aium.

* Habmonenue TennoBoro 3¢dexra peakinu HeUTpaIu3amu.

* BzaumonelictBue cepHoil kucnotsl ¢ okcuaom meau(1l).

* PaznosxeHue nepokcuia BOJOPOa ¢ IOMOIIbIO KaTaia3bl KapTodeis.

* 3aBUCHMOCTb CKOPOCTH XHMHYECKOW peaklUuMu OT MPUPOJbl pPEarvpyromux BELIECTB Ha
nprUMepe B3aUMOEWCTBUS pacTBOPOB THOCYyNb(aTa HATpus U Xjopujaa Oapus, THOCYyIbdara
HATpPUS U COJITHOM KUCIIOTHI.

* 3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEAKIIUHU OT IPUPOJIBI METAJUIOB IIPH UX B3aMMOJEHCTBUM
C COJITHOM KHMCIJIOTOM.

* 3aBUCUMOCTb CKOPOCTH XMMHYECKON peaKLUu OT IPUPOJIbI KACIOT MPU UX B3aUMOACHCTBUM C
KeJle30M.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOU PEAKIIMU OT TEMIIEPATYPBHI.

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PeaKuu OT KOHIIEHTPAIIH.

* 3aBUCUMOCTb CKOPOCTH XMMHYECKOM peaklUyu OT IUIOLIAJN CONPUKOCHOBEHHUS PEArMPYOLINX
BEIIECTB.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakliiuy OT KaTaau3aTopa.

XHMHYeCKHE peaKIMH B PacTBOPAX JIEKTPOJINTOB

[TonsiTrie 00 ANEKTPONUTUYECKON TUCCOLMALMU. DIIEKTPOIUTHI U HEANEKTPOIUTHI. MexaHu3M
JUCCOLMAIMI 3JIEKTPOJINTOB € PA3IUYHBIM XapakTepoM CBsi3U. CTENEHb 3JIEKTPOJUTHYECKON
nucconranu. CUIIbHBIE U CI1a0ble 2JIEKTPOIUTHI.

OCHOBHBIE MOJIOKEHUSI TEOPUH IEKTPOIUTHUECKON Aucconnanuu. Kinaccudukaius HOHOB U
uxX cBoHcTBa. KHCIOTBI, OCHOBaHMS M COJNM Kak »3JeKTpoiuTel. Mx kinaccupukanus u
JUCCOLUALUS.

OO01re XuMHUYECKUe CBOMCTBA KMCIIOT: U3MEHEHHE OKPAaCKU MHANKAaTOPOB, B3aUMOJIEHICTBHE C
METaUIaMM, OKCHUJAMM M THIPOKCUIAMU METaUIOB U COJSIMU. MOJIEKyIsipHbIE U WOHHBIE



(monHbBIE U COKpAIEHHbIE) YPAaBHEHUS peakuil. XMMUUYECKUN CMBICT COKPAIIEHHBIX YPaBHEHUN.
VYcoBus NpOTEKaHUs PEAKLUI MEKIY JJIEKTPOJIUTAMU 10 KOHLA. Pl akTUBHOCTH METaJIIIOB.

OO0mue XMMHYECKHE CBOWMCTBAa IIEJOYed: B3aMMOAECHCTBHE C KUCIOTAaMH, OKCHIAMHU
HEMeTalyioB, coyisiMu. OOmme XHMMHUYECKHE CBOMCTBA  HEPACTBOPUMBIX  OCHOBAHMIA:
B3aMMOJIEMCTBHE C KUCIOTaMU, Pa3yI0KEHNE IIPU HAaIrPEBAHUU.

OO0ue XMMHUYECKHE CBOWCTBA CPEIHUX COJICH: B3aMMOJEHCTBHE C KHMCIOTaMHM, IIEI0YaMHu,
COJIAMM U MeTaJlJIaMU. B3auMoeCTBUE KUCIIBIX COJIEH CO IIEIOYaAMH.

I'maponu3 kak 0OMeHHOE B3auMo/ieiicTBHE cosiel ¢ BOoM. ['uaposin3 comu CUabHOrO OCHOBAHUS
U crnaboil KucnoTel. ['uaponu3 coim cnaboro OCHOBAaHUS M CHIBHOW KHCIOTHI. BomopomHbit
nokazateinb (pH).

CBolicTBa KHCIIOT, OCHOBaHMM, OKCHJIOB M COJIEl B CBETE€ TEOPUU DIEKTPOIUTHUECKOMN
JUCCOLMALIMYU U IPEJCTABICHUN 00 OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUX.
JleMoHCTpaL U
HcnplTaHue BEIIECTB U UX PACTBOPOB HA AIEKTPONPOBOIHOCTD.
3aBUCUMOCTb 3JIEKTPOIIPOBOJHOCTU YKCYCHOM KMCIIOTBI OT KOHLIEHTPALUH.

JIBrKeHME OKpaIIEHHBIX MOHOB B 3JIEKTPUYECKOM IIOJIE.
Omnpenenenue xapakrepa cpeibl B pacTBOpax CoJiei.
JlaGopaTOopHBIE OIBITHI
* luccounanus cinalbIX 3JIEKTPOJIUTOB Ha IPUMEPE YKCYCHOW KHCIIOTHI.
* I3MeHeHne OKpacKu MHAUKATOPOB B KMCIOTHOM CpeJe.
* Peakius HeliTpanu3zanuu pacTBopa IENOYH Pa3InYHbIMU KUCIOTaMH.
* [Tonryuenue runpokcuna menu(Il) u ero B3aumoaencTBUE ¢ PA3TUYHBIMU KUCIOTAMHU.
* B3aumoelicTBie CHIIBHBIX KUCTOT ¢ okcuaoM meau(1l).
* BzaumoznelicTBre KUCIOT C METaJUIaMHU.
» KauecTBeHHas peakiusi Ha KapOOHAT-HOH.
* [Tony4yenue cTy1HS KpEMHUEBOU KUCIIOTBHI.
» KauecTBeHHas peakiiysi Ha XJIOPUI- WU CYIb(paT-HOHBI.
* I3mMeHeHne OKpacKu MHAUKATOPOB B LIEJIOYHOM CpEE.
* B3auMo1elicTBME MET0YEH C YTIEKUCIBIM Ia30M.
» KauecTBeHHas peakiysa Ha KATHOH aMMOHMUSI.
* [Tomyuenne ruapokcuaa menu(ll) u ero paznoxxenue.
* B3aumopeiicTBie kapOOHATOB C KUCIOTaMH.
* [Tonyuenue runpoxcuaa xenesa(Ill).
* B3aumopeiicTBue xenesa ¢ pactBopoMm cynbharta meau(Il).
IIpakTyeckue padoTnl
1. Pemenue skcrepuMEHTAIBHBIX 33J]au MO TeMe «DIEKTPOIUTHUECKAs TUCCOLIUALIY.

HemeTtasibl M MX coeIUHEHNS

CTpoeHrE aTOMOB HEMETAUIOB M HX IOJOKEHUE B MEpUOJUYECKON cucteme. Psp
ANEKTPOOTpHUIaTENIbHOCTU. KpHucTannnyeckue pemeTku HEMETaIOB — IMPOCTHIX BEIIECTB.
®dusnyeckue CcBOMCTBa  HeMmeTaioB. OOmme  XMMHYECKHE CBOWMCTBA  HEMETALJIOB:
OKUCITUTENbHBIE U BOCCTAHOBUTEIIBHBIE.

["asorensl, cTpoeHHE UX aTOMOB U MOJIEKYJI. DU3UYECKHE U XMMHUYECKHE CBONCTBA TAJIOTCHOB.
3aKOHOMEPHOCTH HW3MEHEHHUS! CBOICTB TaJlOTEHOB B 3aBUCHMOCTH OT HUX TOJOXEHHUS B
nepuoanYecKkon cucteme. HaxosxieHne rajJoreHoB B MPUPOJIC U UX ToTydeHue. bruonornueckoe
3HAYECHHUE U MPUMEHEHHE raJOreHOB.

["aloreHOBOIOPOBI M COOTBETCTBYIOIIME WM  KHCJIOTHI:  TJITABUKOBAsi,  COJISTHAS,
OpomoBoJOpoIHasi, WOAOBOAOpoaHas. ['amoreHuapl. KauecTBeHHBIC peaknUyd HA TaJOTCHUI-
HOHBI. [[puMeHeHne coeIMHEeHN I TAIOTEHOB.

OObmas xapakrepuctuka smeMeHToB VIA-rpynmel. Cepa B mpupone M €€ MOTydYeHHE.
AnnorponHbie MoaudUKAIMA Ccephl M HMX CBOWCTBA. XUMHYECKHE CBOWMCTBA Cepbl U €€
MIpUMEHEHUE.



CepoBoIOpOI: CTPOCHUE MOJIEKYJIBI, (PU3NYECKHEe M XUMHUYECKHE CBOMCTBa, MOJIyueHHE WU
3HaueHune. CepoBojiopoanas kuciora. Cynbdubl u ux 3HaueHue. JIIoMUHODOPEI.

Oxcup cepri(1V), cepauctas kucnota, cynbdurel. KauecTBeHHas peakuus Ha Cyab(UT-HOH.

Oxkcupa cepoi(VI), ceprast kucnora, cynbdaTsl. Kpucrammoruaparsl.

CepHasi KUCIIOTa KaK CHJIBHBINA 37eKTponuT. CBOWCTBA pa30aBIeHHON CEPHOM KHCIOTHI Kak
TUMIUYHON KHCJIOTHI: B3aUMOJICHCTBUE C METa/llaMU, OCHOBHBIMU U aM(OTEpHBIMH OKCHIAMH,
OCHOBAaHMSAMHU M aM(POTEPHBIMU THAPOKCHUIAMHU, coyisiMu. KadecTBeHHast peakuus Ha Cynbdar-
HOH.

OO0mias xapakTEepUCTHKA 3JEeMEHTOB VA-rpymnmbl. A30T, CTPOCHHE €ro aroMa U MOJEKYIIbI.
Ousnyeckue U XHMMHYECKHE CBOMCTBA W NpPHUMEHEHHE a30Ta. A30T B IPHUPOJE U €ro
Ouosioruueckas poib.

AMMHUaK, CTpOEHHE MOJIEKYJIbl M (pU3ndeckue CBONCTBAa. AMMHUA4Has BOJa, HAIIATHIPHBIN
CIUpT, I'HjapaT aMMuaka. JJOHOPHO-aKLENTOpPHBIM MeXaHU3M O0pa3oBaHUsS CBS3M B KaTHOHE
amMmMoHHMs. BoccraHoBuTenbHble CBOiicTBa amMmuaka. Coilu aMMOHHMS W HX MPHUMEHEHHE.
KauecTBeHHast peakiiis Ha KaTHOH aMMOHMSL.

Oxkcuppl a30Ta: HECOJIe0Opa3yIoIIie U KUCIOTHBIE. A30THCTasl KUCIOTa U HUTPUTHI. A30THas
KHCJIOTA, €€ IOIy4yeHue 1 cBorcTBa. Hurparsr.

®ochop, crpoenne aroma u amnorpornus. Dochuapl. Pochun. Oxcun docdopa(V) u
docdopnas (opropocdopnas) kucinora. Pocharsl.

OO6mmas xapakTepucTka 31eMeHTOB [VA-Tpynmbl: 0COOEHHOCTH CTPOECHUS aTOMOB, MPOCTHIX
BEILIECTB U COEIMHEHUIN B 3aBUCHUMOCTH OT IIOJIOKEHUS AJIEMEHTOB B NEPUOAMYECKON CHCTEME.
Yranepoa. AmnotrponHble Moaudukanmuu: anma3, rpadputr. AMopdHBIA YIrIepoa: caxa,
aKTUBUPOBAHHBIA Yroib. AjcopOuus. XuMudeckue cBoicTBa yriepoaa. Kokcoxumuueckoe
MIPOU3BOJICTBO U ero npoaykuus. Kapousr.

Oxkcua yraepona(ll): crpoenne Monekynsl, moiaydenue u cBoictBa. Okcua yraepona(IV):
CTPOEHHE MOJIEKYJIbl, NTOJIyYEeHHE U CBOMCTBA. YTojbHas kuciaora. ConM yroJbHOM KHCIIOTBHI:
KapOOHaThI U TUJPOKapOOHaThl. TexHudeckas v NuuieBas coja.

Opranuyeckast XUMHsL. YTJIEBOAOPO/IBI.

MertaH, 3TaH U NpOMNaH Kak MpeJesibHble (HACHIILIEHHBIE) YTIE€BOI0POAbl. DTUJIEH U alleTHIIEH
KaK HemnpeaenabHble (HEHACBIIEHHbIE) YIieBoopoJbl. CTpyKTypHble (OpMyIbl BEIIECTB.
["'openue yrieBoaoponoB. Peakiiuu AeruApupoBaHus MpeieiabHbIX YTIIEBOI0POIOB.

CrupTel. DTWIOBBIA CHOUPT, €ro MOJydeHHe, MPUMEHEHHEe U (PU3HoIornyeckoe JeiCTBHE.
TpéxaTOMHBIN CIUPT MIMLEPUH. YKCYCHAsl KUCJIOTa KaK MPeICTaBUTENb KapOOHOBBIX KUCIIOT.

Kpemuuii: crpoeHne aroma M HaxoxzaeHue B npupozae. Cummmunasl n cuiadH. CBoiicTBa
kpemHus. Oxcua kpeMuus(IV). Kpemuueast kuciora u € coiu.

[Tpon3BoacTBO cTekna U neMeHTta. [Ipoaykuus CHIIMKaTHOM MPOMBIIIJIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuKa, (hapdop, pasHc. OnTudeckoe BOJIOKHO.

Hewmeranner B npupoze. @pakiimoHHas MEPEroHKa KHUJIKOTO BO3IyXa KaK CIoco0 MOTydeHus
KHuciaopona, asora u aproHa. [lomyuenue Qochopa, kpemHHs, Xjopa, HOAa. ODIEKTPOIU3
pacTBOpPOB.

[TomyueHue cepHOM KHCIOTBHI: ChIPbE, XMMH3M, TEXHOJIOTMYECKas CXeMa, METOJ KHIIAILIETro
CJIOs1, IPUHIIUIBI TEMI00OMEHa, TPOTUBOTOKA M IUpKyIsinuu. OneyM. [Ipons3BoacTBO aMMuaka:
CBIPBE, XUMU3M, TEXHOJIIOTUYECKas CXEMa.

JleMoHCTpanuu

Kosneknus HeMeTanios.

Mopnenu KpUCTaJUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOpP ¥ MPUHIIUIIBI €r0 PaOOTHI.

['openune HeMeTauI0B — MPOCTHIX BEIIECTB: cephl, pochopa, IPEeBECHOTO YIIIS.
OO0pa31bl rajJoreHoB — MPOCTHIX BEIIECTB.

B3aumopeincTBue raJIoreHOB ¢ METAJLIAMM.

BriTecHenue xiopa OpoMOM HIIM HOJIa U3 PACTBOPOB UX COJICH.

Kouexmust mpupoHbIX COeAMHEHUH X0pa.



B3anmopencTeue cepsl ¢ MeTaUIaMHU.
I'openue cepsl B KUCIOPOJIE.
Komnexuust cynbGUAHbIX py/I.
KauectBennast peakuus Ha CylIb(pUa-UOH.
O0ecuBeunBaHNE OKPALIEHHBIX TKAHEH CEPHUCTHIM ra30oM.
B3anmoneiicTBre KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI C MEBIO.
OOyrinvMBaHUe OPraHMYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEPHOM KHCIOTOM.
Huarpamma «CocTaB BO31yxan.
Buneodparments! u cnaiiapl «IItuusu 6azaps.
[Toryuenue, cobupanue 1 pacrio3HaBaHUE AMMHAKA.
Paznoxxenne Ouxpomara aMMOHHS.
B3auMozeiicTBuE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEJBIO.
I'openue u€pHoro nmopoxa.
Pa3noxeHue HUTpaTa Kajaus ¥ TOPEHUE B HEM APEBECHOTO YroJIbKa.
O0pa3ib! TpUPOTHBIX coequHeHu pocdopa.
['openue dhocdopa Ha BO3ayXe U B KUCIOPOJIE.
[Tony4yenne 6enoro ¢ochopa 1 UCIIBITAHHE ETO CBOMCTB.
Komnexkuust «O0pa3iibl NpUPOIHBIX COSAMHEHUN YTIIepoIay.
[Moptper H. A. 3enunckoro. [lornomienue pacTBOPEHHBIX BEIIECTB WM T'a30B aKTUBUPOBAHHBIM
YIIIEM.
Y eTpoicTBO MPOTUBOTA3A.
Mopenu MoeKyJl MeTaHa, 3TaHa, STUJICHA U alleTUJICHA.
BsaumopeiicTBue 3TuieHa ¢ OpoMHON BOIOM M paCTBOPOM II€pMaHraHaTa Kajusl.
OO61re XMMUYECKHEe CBOMCTBA KICIIOT Ha IPUMEPE YKCYCHOW KHCIOTHI.
KauecTtBeHHast peakiiis Ha MHOTOATOMHbIE CIIHUPTHI.
Komnexnust «O0pa3ibl NPUPOIHBIX COETUHEHUH KPEMHUS.
Komnnekuus crekia, KepaMUKH, IEMEHTA U U3/I€TUH U3 HUX.
Konnekuus mpoayKIuy CHIMKAaTHOW ITPOMBIIITIEHHOCTH.
Buneodpparments! u cnaiiasl «IIpon3BoACTBO CTEKIIA U [IEMEHTAY.
Komnexuus «IIpupoaHele coeqMHEHNsT HEMETAIUIOB.
Buneodparments! u cnaiiabl «PpakuoHHAs IEPETOHKA )KUJIKOTO BO3yXa.
Buneopparmentst u  cnaiiapl  «[losyueHue  Bojnopoja,  KUCIOpOJAa U TaJIOTEHOB
AIIEKTPOJIUTUYECKUM CIIOCOOOM.
Monenu anmnaparoB [Jis IPOU3BOJICTBA CEPHOM KHCIIOTHI.
Mopenb KUIsmero cios.
Mosenb KOJIOHHBI CHHTE3a aMMHUAKa.
Buneodparments! u cnaiiasl «I[Ipon3BoiCcTBO CEpHOM KHCTOTHI.
Buneopparmentst u cnaiiasl «I[pon3BoICTBO aMMHaKa.
Komneknusa «CoIpb€ 7151 MOTYYEHUSI CEPHOM KUCIOTHD.
JlabopaTopHbIe ONBITHI
e Pacno3sHaBaHue rajoreHu-noHOB.
» KauecTBeHHBIE peaklluu Ha CYIb(aT-HOHBI.
» KauecTBeHHas peakiiys Ha KATHOH aMMOHHUSL.
* XMMHUYECKHE CBOMCTBA a30THOM KHUCIIOTHI, KaK JIEKTPOJIUTA.
» KauecTBeHnHbIe peakiuu Ha Gocar-uoH.
* [TosmydyeHue u cBOMCTBA YrOJBHON KUCIIOTHI.
» KauecTBenHas peakiiusi Ha KapOOHAT-HOH.
* [IponyckaHue yrieKuciioro ra3a 4yepe3 pacTBOp CHJIMKAaTa HaTPHUsL.
IIpakTnyeckune padoThl
2. VI3yueHne CBONCTB COJITHOM KHCIIOTHI.
3. 3y4yeHue CBOMCTB CEpPHOM KUCIIOTHI.
4. Ilony4yeHre aMMuaKka U U3y4E€HHUE €r0 CBOWCTB.



5. Ilomydenue yriaekucioro ra3a. KauectBeHHast peakius Ha KapOOHAT-HOHBI.

MeTaJ/jibl M MX COeTUHEHNS

[TonoxkeHne MeTAJIOB B MEPUOJAMYECKOM CHUCTEME XUMHUUYeCKuUX ndnemeHtoB JI. U.
MenpeneeBa, CTPOCHHME AaTOMOB M KPHUCTAUIOB METAUIOB. MeTamumyeckass CBSI3b U
METAJJIMYECKasi KpUCTaJUIMYecKas pemeTka. PU3MYecKue CBOMCTBA METAIIOB: JJIEKTPO- U
TEIUIONPOBOAHOCTh, OTPAXKAIOIIASI CIIOCOOHOCTD, TUTACTUYHOCTh. UEPHBIC U IIBETHHIC METaJLIBI.
Mertaiibl Kak BOCCTAHOBHUTENU. JIEKTPOXMMHUYECKUH psJ HanpsokeHud. B3aumoneiicTBue
METaJJIOB C HEMETAJUIaMH, OKCUAaMH, KUCIOTaMH, COJISIMU. AJIFOMUHOTEPMHUSL.

OO6mas xapakTtepucTuka 23jeMeHTOB |A-rpynmbl. OKCHIBI W THIPOKCHUIBI IIEITOYHBIX
METAJJIOB, UX MOJIyYEHUE, CBOMCTBA, IPUMEHEHHE. BaxkHENIIE COMM LIETOYHBIX METAIOB, UX
3HAYEHUE B MPUPO/JIC U KU3HU YEIOBEKA.

OOmass ~ XapakTepUCTUKAa  BJIEMEHTOB IHA-rpynnsl.  Okcuzabl W TUAPOKCUIBI
HIEJIOYHO3EMEIBHBIX METAUIOB, UX IOJYYEHUE, CBOMCTBA M IMpUMEHEHHEe. BaxHelue coiu
HIEJIOYHO3EMEIbHBIX METaJUIOB, MX 3HAYEHHWE B MPHUPOJE M KU3HU uenoBeka. KapOonatsl u
TUAPOKAPOOHATHI KAJIBIIHS.

Bpemennas u nocrosiHHas XECTKOCTh BOJIbI. CTIOCOOBI YCTpaHEHHS] BPEMEHHOU KECTKOCTH.
CrniocoObl ycTpaHEeHUS TTOCTOSIHHON KECTKOCTH.

CoenuHeHus alfOMUHUS B IpUpoie. XUMUYECKHE CBOMCTBA alfoMUHUA. OCOOEHHOCTH OKCUIA U
TUAPOKCHIA aTIOMHHHS KaK aM(pOTEpHBIX COeAMHEHUN. BakHeHue coau amroMUHUS (XJIOPHI,
cynbdar).

OcoOenHocTu cTpoeHUs artoma xenesa. JKeme3o B mpupoje. Baxkueilmme pyasl skenesa.
[Tonyuenue uyryna u cranu. Oxcuabl U rugpoxcuibl sxene3a(ll) u (1I). Conu xeneza(Il) u (IID).
OO6HapysxeHre KaTHOHOB elle3a B pacTBOpe. 3HaUE€HUE COSIMHEHH JKee3a.

Kopposust razoBast (xumMudeckas) M SJIEKTPOXMMHUYECKas. 3alluTa METaUIOB OT KOPPO3HUH.
Meramier B npupozae. [lonatue o weramnyprun. UY€pHas u  UBETHas MeTAJLTyprusl.
[MupomeTasmyprusi, THAPOMETALTYPTUs,  DJIEKTpOMETAUTyprus.  JloMeHHBI  Tpoliecc.
[TepepaboTka 4yryHa B CTallb. DJIEKTPOIH3 PACILIABOB.

JleMoOHCTpaL U

B3anmoneicTerue HaTpus, TUTUS U KaJbLHS C BOJOM.

['openue HaTpusi, MarHusl 1 JKeJie3a B KUCIOPO/IE.

Bcnpiiika TepMUTHOM CMECH.

BzaumopeiicTBre cMecH MOPOIIKOB CEPBI U KeJe3a, [IMHKA U CEPBI.

BzaumoneiicTBre allFOMUHHMS ¢ KUCIIOTaMU, IIEI0YaMHi U BOJOM.

B3anmoneiicTBre xkene3a u MeIu C XJIOPOM.

B3aumozeiictBue Meau € KOHLICHTPUPOBAHHOM CEpPHOM KHMCIIOTOM M a30THOM KHUCIOTOH
(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).

Okpacka IIaMeHu COeIMHEHUSIMU 1IETOYHbIX METAIJIOB.

Okpacka TuIaMeHH COSTMHEHUSIMH IeTTOYHO3EMENIbHBIX METAIIJIOB.

l"amienne U3BeCTU BOJOM.

[Tonydenue x’ECTKOM BOABI B3AUMOJICHCTBUEM YIIIEKUCIIOTO Ta3a ¢ U3BECTKOBOM BOJOM.
YcTpaHeHrne BpeMeHHOH KECTKOCTH KUMSTYEHUEM U 100aBIIEHUEM COJIBI.

YcrpaneHnue moCTOSHHON KECTKOCTH JOOABIEHUEM COJIBI.

VOHUTHI ¥ IPUHITAI UX IEHCTBUS (BHACODPArMEHT).

Konneknus npupoaHbIX COETUHEHUN aTiOMUHUS.

BuneodparmenTs! u cnaiipl «OKCHI aTIOMUHUS U €70 MOAU(PUKAITAN.

[Tomy4yenue ampoTEpHOTO TUAPOKCHAA ATTFOMUHUS U UCCIIEIOBAHNUE €0 CBOMCTB.
Konnexmus «XuMudeckrue HCTOYHUKHA TOKAY.

Pe3ynbTaThl JIMTEIBHOrO SKCIOEPUMEHTA M0 M3YYEHUIO KOPPO3UHM CTAIBHBIX W3JEIUNA B
3aBUCHMOCTH OT YCJIOBHH IIPOLIECCOB.

Boccranosnenue meau u3 okcuna meau(Il) Bogopomom.

Buneodparmentst u cnaiiasl «I [poM3BOICTBO UyTr'yHA U CTAJIH.



Buneopparmentst u cnaiiasl «3aenus U3 yyryHa v CTanm.
Buneodparments! u cnaiiabl «I[Ipon3BoICTBO aTIOMUHUSY.
JlabopaTopHbIe ONBITHI

* BzaumonerictBue xenesa ¢ pactBopoM cynbdarta meau(1l).

* [TosmydeHre U3BECTKOBOM BOJIBI U OIIBITHI C HEH.

* [Tonnyuenne ruapokcuaos xeneza(ll) u (111).

» KauecTBeHHBIE peakiuy Ha KaTHOHBI JKee3a.
IpakTnyeckune padoThl

6. JKE€cTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHUS.

7. PellieHne sKCIEpUMEHTANIBHBIX 3a1a4 110 TeMe «MeTamib».

XuMHs 4 OKpPYsKAIIas cpeaa

Crpoenue 3emuu: sIpo, MaHTHs, 3eMHas Kopa, Jutochepa, ruapocdepa, atmochepa.
Xumnueckuil cocrtaB 3emud. ['opHbie nopoasl. Munepansl. Pyabl. OcagoyHble TOPHBIE TOPOBI.
ITonesHble HCKOIIAEMBIE.

HIcTOYHUKH XUMHUYECKOTO 3arps3HEHHs] OKpyxkaromiei cpenpl. ['oOambHbIe 3KOIOTHYECKUE
npo0JieMbl  YEJIOBEYECTBA: HApYILIEHHE OMOr€OXMMHYECKUX KPYTOBOPOTOB XHMHUYECKHUX
3JIEMEHTOB, MOTEIVIEHUE KIMMaTa, KUCIOTHbIE A0XKAU U Ap. O30HOBBIE AbIpbl. MexayHapoiHoe
COTPYJIHUYECTBO B OO0JACTH OXpaHbl OKPYXKAIOIIEH Cpeabl OT XUMHYECKOIO 3arpsi3HEHUSs.
«3enénas XuMus».

JleMoOHCTpaLuu

Buneodparments! u cnaiinpl «CtpoeHue 3emMiiu U €€ XUMHYECKHI COCTaBy.
Kosmekuus MuHepanoB U TOPHBIX OPO/I.

Konnekuus «Pynbl MeTamioBy.

Buneodpparments! u cnaiasl «l'106anbHbIe SKOIOTHUECKUE TPOOIEMBI YET0OBEYECTBAY.
BuneodparmMeHTsl U cnaiiibl 0 CTeNeHH HKOJIOTHUECKOW YUCTOThI TOBapa.

JlabopaTopHblie ONBITHI
* N3yuenue rpanura.
° I/I?,quHI/IC MAapKHUPOBOK PAa3JIMYHBIX BUAOB IMTPOMBIIIJICHHBIX U ITPOAOBOJBCTBCHHBIX TOBAPOB.

O0o0menne 3HaHUH 10 XMMHHU KYPCa OCHOBHOM IIKOJIBI.
IToaroroBka k OCHOBHOMY roCcy1apCTBEHHOMY 3K3aMEHY

CrtpoeHue aroma B COOTBETCTBUU C IOJIOKEHHEM XHMHUYECKOTO 3JIEMEHTa B MEPUOIUUECKOMN
cucreme. CTpoeHHE BEUIECTBA: XMMHUYECKAsl CBSI3b M KPUCTAJUIMYECKAs PEHIETKA. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BEMIECTB (METAJIIOB, HEMETAIJIOB, 0JIarOPOIHBIX
ra3oB) OT IOJIOXKEHMsI DJIEMEHTOB B IEPUOAMYECKON cUCTeMe. THIOJIOTHs HEOPraHM4eCKHX
BEIIECTB, pa3jielieHue UX Ha Kiacchl ¥ rpynnsl. [IpencraBureny.

[TpusHaky ¥ yclIOBUS NMPOTEKAHMSI XUMUYECKUX peakluid. THUIOIOTUS XMMHUYECKUX PEAKIMM
o pa3IMYHbIM MIPU3HAKAM. Peakuuu HMOHHOTO oOMeHa. OxucauTeNnbHO-
BOCCTAHOBUTENIbHBIE PEAKIIUH.

XUMHUYECKUE CBOWCTBA TMPOCTBIX BEHIECTB. XAapaKTEPHbIE XUMHUYECKHUE CBOWCTBA
COJIe00pa3yomuX OKCHJIOB, THIPOKCHAOB (OCHOBAaHHM, KHCIOPOJCOACPKAIINX KUCIOT |
aM(OTEepHBIX THJIPOKCUJIOB), COJIEH.



Tematnueckoe IUIaHUPOBAHUC IO MOPCAMETY COCTABJICHO C Y4YCTOM ICJICBBIX OPUCHTHUPOB U

koMItoHeHTa PaGoueit mporpamMmmel BoctuTaruss MBOY COILL Ne41.

Kuaacc \

Paznen

KommnonenT pado4eii mporpaMMbl BOCTIMTAHUS

8 kaacce

Temal. HauanrHbIE
MOHSTHUA U 3aKOHBI XUMUU

®opMupoBaHHE HAYYHOI'0 MHPOBO33PEeHMSI:

- XapakTepu3oBaTh METO/Ibl U3yUCHUSI XUMHHU (HAOIIOACHHUE,
9KCIIEPUMEHT, U3MEPEHHE, MOIEIIUPOBAHNE) U X POJIb B
MO3HAaHUH MHUPA BELECTB U PEaKIINK;

- [lonumate MaTepuanbHOE €IMHCTBO BELIECTB MPUPOIHI,
MO03HAaBAEMOCTH 3aKOHOB MPHUPOIbI HA IPUMEPE U3YyUEHHS
XUMHYECKUX SBJICHUH (peakinii);

- YcraHaBIuMBaTh NPUYMHHO-CIICACTBEHHBIC CBSI3EH MEXKIy
(U3NUECKUMH CBOWCTBAMHU BEILIECTB W CIIOCOOOM pa3lesIeHUs
cMmecei.

DopMHUPOBaHUE IKOJIOTHYECKHX 3HAHMIA:

3HATH/MIOHMMATH:

- pOJIb XMMHUH B COBPECMEHHOM MUPEC IJI1 OCO3HAHUA
MOJIOKUTEJIHOTO ¥ OTPHLIATENIFHOTO BO3ACHCTBUS €€ Ha IPUPOLY
Y J)KU3HB YEIIOBEKa;

- IpaBWJIa TEXHUKH OE30MaCHOCTH MPH PadOTE ¢ XUMHUUECKIUMHU
BEIIeCTBAMH M 00OPYIOBaHUEM C LIETHI0 POPMHUPOBAHUS
Oepe’KHOr0 OTHOIIEHUS K CBOEMY 3JJ0POBBIO U 3I0POBBIO
OKPY’KaIOIINX;

®opMuUpOBaHHE NATPUOTHYECKOT0 BOCIIMTAHMA:

- 3HATB/IOHMMATB POJIb OTEUECTBEHHBIX YUCHBIX B CTAHOBJICHUH
Hayku xumun (M.B. Jlomonocos, /I.M1. Mennenees).

Tema 2. Baxxknerinime
MpeICTaBUTENN
HEOPTaHHYECKUX
BEIIECTB.
KonnyecrBenHnlie
OTHOIIEHHUS B XMMHUH.

@®opMHUPOBAHUE IKOJOTHYECKHX 3HAHMIA:
3HATH/MIOHUMATD:

- Oco3HaBaTh HEOOXOIUMOCTh Pa3yMHOTO HCITOJIE30BAHUS
BEIIECTB IIPH U3YYCHUU PUMEHEHHSI KHCIIOPO/Ia, BOAOPOa,
YTIEKUCIIOTO Ta3a, IPeJCTaBUTENeH KIIAaCCOB KUCJIOT, COJIeH B
IMPOMBIIIJICHHOCTH 1 HOBCC}IHCBHOI\/’I KHM3HHU YCJIOBCKA,

- XapaKkTepru30BaTh POIb BOJII B TPOMBINUIEHHOCTH, CETECKOM
X03SICTBE, TOBCETHEBHOM KH3HH YEIIOBEKA U OTpe/IeIIeHHe
HWCTOYHHUKOB 3arpsAi3HEHUS BOJIHBIX pecypcoB benropoackoii
obmacru;

3HATBH/IOHMMATB/YMETh ONPeeIATh.

- OnpenensiTh MPUHAUICKHOCTH BEMIECTB K ONPEACTEHHBIM
KJ1accaM M ux JICfICTBI/ISI Ha OpraHru3M 4€JIOBCKA,

- Pemats 3a1auM ¢ 3KOJIOTHUECKUM COJEPHKAHUEM;

- IpaBHUJIa TEXHUKU 0€30MTACHOCTH TPH BBHITOIHEHUH
MPAKTHUYECKUX padoT ¢ 1eIIbi0 (POPMUPOBAHHUS OEPEIKHOTO
OTHOIIIEHUS K CBOEMY 310POBBIO U 3JJOPOBBIO OKPYKAIOIIHX.

Tema 3. OcHOBHEIE
KJIACCHI HEOPTaHUYECKHUX
COEIMHEHUN

®opMHpoOBaHHe HAYYHOT0 MHPOBO33PEHHUS:
3HATH/MOHMMATH/YMeTh ONpPeeaiTh.

- MaTepuaIbHOE €INHCTBO BEIIECTB MPHUPOJIBI ITyTEM
WUTIOCTPUPOBAHNS TEHETHYECKON B3aUMOCBSI3U MEKIY
BEIIECTBaMH (TIPOCTOE BELIECTBO-OKCUA-THAPOKCHL -COJIb)

®opMHpoOBaHHe IKOJOTHICCKMX 3HAHMI:
3HATH/IIOHMMATB/YMeTh ONPeeIATh.

- Kputnuecku onenusats UH(GOPMALUIO O BEIIECTBAX,
UCIIOJIb3YEMBbIX B OBITY; BO3/IEHCTBHE XUMHUECKHUX BELIECTB HA
OpraHu3M 4eJIOBEeKa U MPUPOJY, MpaBuia O€30MacHOr0




oOpallleHus: ¢ XUMHUYECKUMH BEIIECTBAMU,

@®opMHpOBaHHE MOTUBAIUM YUeOHOM 1eATeJIbHOCTH:

- ®opmMupoBaHUE YCTONYMBOTO MO3HABATEIBHOI'O HHTEPECA,
TM0003HATENHHOCTH B N3YYCHUH MHPA BEMIECTB MYTEM ITOTYICHHUS
JTOTIOJTHUTEIBHON MH(OPMAITUHN U3 PA3IMYHBIX HCTOYHUKOB O
3HAUCHUHU OTAEIBHBIX MPEICTABUTEICH HEOPTaHUUECKHUX
COCIMHEHMIA.

Tewma 4. Ilepronndaeckmid
3aKOH U MEPUOUYICCKAs
CUCTEMa XUMHYECKUX
JJIEMEHTOB
J.N.Menneneena.
Crtpoenue aroMma.

®opMuUpOBaHHE NATPHOTHYECKOT0 BOCIIMTAHMA:
3HATH/IOHMMATL/YMeTh ONPeeIATh.

- ICTOPUIO pa3BUTHsI yueHHs1 00 aTomax. Bkiaa poccuiickux
yu€HBIX B OTKPBITHE CTPOCHUSI aTOMa.

®opMHpoBaHHe HAYYHOT0 MHPOBO33PEHHUS:
3HATH/IOHMMATH/YMeTh ONpPeeIATh.

- PackpeiTHe HAyYHOTO ¥ MHUPOBO33PEHYECKOr0 3HAUCHUS
MEePUOANYECKOTO 3aKOHA U MTEPUOJUUECKOI CUCTEMBI
xuMmudeckux dementoB . 1. Menneneena.

Tema 5. XumMudeckas
cBA3b. OKUCIUTENBLHO-
BOCCTAaHOBUTEIBHBIE
peakuu

®opMHUPOBaHUE HAYYHOI0 MU POBO33PeHU:
3HATH/MIOHUMATH/YMETH ONpPeNesIsiTh!

- IPUYUHHO-CJIEICTBEHHBIE CBSA3U MEXK]ly CTPOCHUEM aToMa,
XUMHUYECKOU CBA3bI0, TUIIOM KPUCTANINYECKON PEIIETKH
CBOMCTBAMM XMMUUYECKUX COCTUHCHUIN;

- 3HAYEHHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUM,
MPOTEKAOLIUX B MIPUPOJIE, UCTIOJIB3YEMBIX B IOBCEAHEBHOM
JKHA3HU YEJIOBEKA.

9 kjaacce

Temal. IloBTOpeHue u
000011IeHE CBEACHUIT IO
Kypcy 8 kiacca.
XUMHUYECKUE PEAKIIUH

®opMHpoBaHNe HAYYHOT0 MHPOBO33PEHHU:
3HATH/IIOHMMATB/YMETh ONPeNeIATh:

- HCTOPHIO CTAHOBJICHUS] XUMUYECKON HAYKH, €€ OCHOBHBIX
MOHATHUH, IEPUOJANYECKOI0 3aKOHA KaK OJIHOIO U3 BAXKHEHUIINX
3aKOHOB MPUPOJIBI;

- XMMHYECKYIO OPTaHU3aLUI0 )KUBOM 1 HEXXUBOW IIPUPOIBI;
- MaTepralbHOE €IMHCTBO BEUIECTB MPHUPOJIBI ITyTEM
COCTAaBJICHHSI T€HETUYECKUX PSAJIOB METalIa, IEPEXOIHOTO
2JIEMEHTa, HEMeTalla.

®opMHUPOBAHUE IKOHOMUYECKUX 3HAHUIA:
3HATBH/MIOHMMATH/YMeTh ONpPeeIATh.

- BIIUSTHUE YCIIOBUI Ha CKOPOCTh XUMHUYECKUX PEAKIUI
(BO3MOKHOCTbH yNpaBiIeHHUS XUMHUUECKUMH MPOLIeCCaMy Ha
MTPOU3BOZICTBE).

Tema 2. Xumuueckue
peaKIiK B pacTBOPAX

®opMHpoOBaHHe HAYYHOT0 MHPOBO33pPEHMU:
3HATH/IOHMMATB/YMeTh ONPeeIATh.
-IPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXK/Y BEIIECTBOM H €T0
CIOCOOHOCTBHIO MPOBOAUTH AIEKTPUIECKUN TOK;

- IpaBUJIa OEPEKHOr0 OTHOIICHHS C XUMUYECKHMH BELIECTBAMH;

@DopMHpPOBaHHE IKOJOTHUECKUX 3HAHMIA:
3HATH/MOHMMATH/YMeTh ONpPeeiTh.

- IpaBUJIa TEXHUKH O€30MIaCHOCTH MPH BHIOJHEHUU
MPAKTHUYECKUX padoT ¢ 1eIIbi0 (POPMUPOBAHHUS OEPEIKHOTO
OTHOIIECHHUS K CBOEMY 3/10POBbIO U 3[I0POBBI0 OKPY KAIOLIUX

Tema 3. Hemeranmsl

®opMHpoBaHNe HAYYHOI0 MHPOBO33PEHH:
3HATH/IIOHMMATH/yMeTh YCTAHABJINBATS!

- IPUYMHHO-CIIEJICTBEHHBIE CBSI3M MEXIY CTPOCHHEM aroMa,
XUMHUYECKOHN CBSI3bI0, THTIOM KPUCTAIUTMYECKON PEIIETKH




HEMETAIJIOB U UX COCAMHEHHN, NX (PU3HMYECKHUMU U XUMUIECKUMH
CBOMCTBAMH;

- MaTepuanbHOE €ANHCTBO BEUIECTB NPUPOJIBI IyTEM
COCTaBJICHHSI TCHETHUYECKHX PSIOB HEMETAILIOB.
®opMupoBaHUE NATPHOTHYECKOI0 BOCIIMTAHMS:
3HATH/MOHUMATH/YMEThH ONPeNeIATh:

- POJIb POCCHHCKHX YUEHBIX B PA3BUTHUH XHMUYECKOH HAYKH;
®opMuUpOBaHHE BAJEOJOTHYECKUX 3HAHMIA:
3HATH/MOHUMATH/YMEThH ONPeaeIATh:

- OMOJIOTHYECKYIO POJIb HEMETAIUIOB Il OPTaHU3MOB;

- OCHOBBI 3/10pPOBOT0 00pa3a >KU3HH.

DopMUpPOBaAHHE IKOHOMUYECKUX 3HAHUM:
3HATH/MOHMMATH/YMEThH ONPeaeIATh:

- IPOM3BOJICTBO CEPHOU KUCIIOTHI (BBIOOD CHIPHsI, HAYYHBIC
MPUHIMITEI TPOU3BOACTBA), CHIIMKATHOMN MTPOMBIIIIIEHHOCTbIO;
DopMHUPOBaHUE IKOJIOTHYECKHX 3HAHMIA:
3HATH/MIOHMMATB/YMeTh ONpeeIATh.

- [IpaBUJia TEXHUKHU 663OHaCHOCTI/I IIPpU BBIIIOJIHCHUH
MPAKTHYECKUX paboT ¢ 1eNbio (POpMUPOBaHUS OEPEKHOTO
OTHOIICHHUS K CBOEMY 3/I0POBBIO U 37I0POBBIO OKPYKAIOIIHX.

- IpoOJIEMbI OXpaHbI OKPYIKAIOIIEH Cpe/ibl, CBI3aHHBIX C
XUMHAYECKUM IPOU3BOJICTBOM.

- IpaBUJIa IOBEACHUS B YPE3BBIYAHHBIX CUTYALUAX, CBA3aHHBIX C
BO3ILCI\/'ICTBI/IGM Pa3IMYHbIX BCUICCTB

(yrapHoro ra3za, COeIMHEHHI a30Ta, CEPHI).

Tema 4. MeTtamnsl

®opMUpOBaAHHE HAYYHOI'0 MUPOBO33PEeHM:
3HATH/MIOHMMATH/YMeTh ONpPeaeIATh.

- IPUYMHHO-CJIEJICTBEHHBIE CBSI3M MEXIY CTPOCHHEM aroMa,
XUMHYECKOH CBS3bIO, THIIOM KPUCTAJUIMYECKOH peleTKu
METAJUIOB U X COEIMHEHUH, UX (U3MYECKUMHU U XUMHUYECKUMHU
CBOMCTBaMH.

- OOBSACHATD MaTepPUAIBHOE €IMHCTBO BELIECTB MPUPOBI IIyTEM
COCTaBJICHHSI TEHETHYECKHX PSIIOB METaJUIOB.

®opMHupoBaHNe NATPHOTHYECKOT0 BOCTIMTAHUS:
3HATH/MOHMMATDH

- POJIb POCCUHCKHUX YUEHBIX B Pa3BUTUH METAJUTypPIHU.
@®opMHUpOBaHUE BATEOJTOTNYECKUX 3HAHUI:
3HATH/MIOHUMATD!

- 3HaYeHUE METaJUIOB JUISl )KUBBIX OPraHU3MOB,

- OCHOBBI 3/I0pOBOT0 00pa3a >KU3HH;

@opMUpOBaHHE IKOHOMUYECKUX 3HAHMI:
3HATBH/IOHUMATB/YMETh ONPeeIATh.

- HaXO0XJACHUC METAJIJIOB B IIPUPOJC, BUAAX MECTAIINTYPIruu,
paIoHATBHOM HCITOJIb30BAaHUH METAJIOB, O CITOCO0AX 3aIIHUTHI
METAJIOB OT KOPPO3UH.

- pewartk 3a/1a4M C MPOU3BOJICTBEHHBIM COAEPIKAHHEM.
@DopMUpOBaHHE IKOJOTMIECKHX 3HAHUIA:
3HATBH/IIOHMMATH/yMeTh IPUMEHSTD.

- IpaBUJIa TEXHUKH O€30MaCHOCTH MPH BHIOJHEHUU
MPAKTHYECKUX padoT ¢ 1eIbi0 (POPMUPOBAHHUS OEPEIKHOTO
OTHOIIEHHUS K CBOEMY 3/10POBbIO U 37J0POBBI0 OKPY’>KAIOIIHX.
- IpoOJIEeMbI OXpaHbl OKPYKAIOIIEH Cpe/bl, CBA3aHHBIX C
XMMUYECKUM IIPOU3BOJICTBOM.

Tema 5. Xumusa u
OKpY>Karollas cpena

®opMuUpOBaHHE HAYYHOI'0 MUPOBO33PEHHA:
3HATH/IIOHMMATB/YMeETh ONPeeIATh.




- €QUHCTBA HEOPTraHUYECKOTO U OPraHUYECKOI0 MUPa;
-BIIUSIHUAE AEATEIBHOCTH YEJIOBEKA HAa OKPYXKAIOIIYIO CpeENyY
1 GOpMHUPOBaHUE HA 3TOI OCHOBE YOEKIECHHOCTH B
HE00XO0IMMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIC;

- IBOMCTBEHHYIO POJIb XUMHUYECKOU IMPOMBIIIJIEHHOCTH B
OTHOILIEHUH IPUPOIBI

®opMupOBaHHE MATPUOTHYECKOTO BOCIIMTAHMA:
3HATH/MOHUMATH

- YyBCTBO JINUHOHW OTBETCTBEHHOCTH 33 COXpaHEHHUE MIPUPOAHOM
cpenbl

DopMupoBaHMe IKOJOTMYECKUX 3HAHMIA:
3HATH/MOHUMATH/YMEThH ONPeNeIATh:

- POJIb pacUeTHBIX U TBOPUYECKUX 3aJa4 C IKOJIOTHYECKUM
CoJepKaHUEM;

-0CO0YI0 POIIb XUMHUYIECKON HAYKH B OOPHOE C IKOJOTHUECKUM
HEBEIKECTBOM.

Tema 6. O0o0ICHNE
3HaHUI 0 XUMUH 32 KypC
OCHOBHOM IIKOJIBI.
IloaroroBka k
OcHOBHOMY
rOCyIapCTBEHHOMY
sk3ameny (OI'D)

®opMUpOBaHHE HPABCTBEHHOT0 BOCITUTAHMUSI:
3HATH/MOHUMATH/YMETh ONPeNeIATh:

- COLMAIbHYIO 3HAUUMOCTH U COZIEpKaHKe Npodeccui,
CBSI3aHHBIX C XUMHEH.

DopMHUPOBaHUE IKOJIOTHYECKHX U IKOHOMUYECKHX 3HAHMIA:
3HATH/MOHUMATH/YMETh ONPeNeIATh:

- OTBETCTBCHHOCTD 3a NIPUMCHCHHUEC MOJTYUCHHBIX 3HaHUHU U
YMCHHﬁ, MO3UTHBHOM PO XUMHHU B )KU3HU COBPEMECHHOTI'O
o01iecTBa, HEOOXOUMOCTH XUMHYECKH T'PAaMOTHOTO OTHOLLICHHUS
K CBOEMY 3JJOPOBBIO M OKPY’KaIOIIEH cpere;

- pemaTth 3a7auu C 3KOJIOTHYECKUM COAEepKAHUEM;

- pelIaTth 3a/1a4M ¢ MPOU3BOJICTBEHHBIM COICPKaHUEM.




