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TIlosicHuTEeILHAA 3aNMUCKA

AnantupoBaHHas pabovasi mporpamMma Jijisi 00yJalonuXcs ¢ TSHKEIBIMU HAPYIICHUSIMU PEUd 110 XUMHHU
Ha ypOBEHb OCHOBHOTO 00I1ero obpa3oBaHusl pa3paboTaHa B COOTBETCTBUHU ¢ TpeOoBaHMsMU DemepaabHOTo
TOCyIapCTBEHHOTO 00pPa30BaTENBHOTO CTaHAaprTa cpegHero odmiero obpazoBanus (PI'OC COO) Ha ocHOBe
MPUMEPHBIX MPOTPAMM TI0 OTAETHHBIM y4eOHBIM MpeaMeTaM 00IIero 00pa3oBaHus U aBTOPCKOM mporpaMMel O.
C. I'abpuensna (Xumus. IlpumepHbie paboure nporpammel. [IpenmerHas muaus yuyeouukos O.C. 'aOpuensiHa,
WN.I". Octpoymosa, C.A. CrragkoBa. 8-9 kiaccel: yueOH. mocoOue st 001eo0pa3oBaTenbHbIX oprannzanuii: / O.
C. TI'abpuensn, C.A. CnagkoB - M.: IIpocBemenne, 2019) k nuHUAM y4eOHUKOB, BXOMSAIINX B (eneparbHbIN

nepeuenb YMK, pexkoMeHIOBaHHBIX MUHHUCTEPCTBOM IPOCBEIICHUS P® x wuconomn3oBaHuIO B
o0pa3oBaTeIbHOM TIpOIIeCCe.
Pabouas mporpamMma COOTBETCTBYET TpeOOBaAHMSIM droc COO MIPUHATHIM

17.05.2012 1. npukazom Ne 413 MunucrepcTBa o0pa3zoBanusi U Hayku PO «O6 yreepxnennu ®I'OC COO» (¢
M3MEHEHUSIMU | JonoJHeHusIMu oT 29.12.2014 1., 29.06.2017 1.).

Pabouass mporpamma HampaBiieHa Ha JOCTIDKEHHE OOYYAIOLIMMHUCS JIMYHOCTHBIX, METalpeAMETHBIX
(perynsaTUBHBIX, T03HABATENLHBIX, KOMMYHUKATHBHBIX) U IIPEIMETHBIX PE3yIbTaTOB.

[MporpamMma pa3paboTaHa B COOTBETCTBUU ¢ Oa3UCHBIM y4eOHBIM ITaHOM JAJISl YPOBHSI OCHOBHOTO OOILETO
oOpazoBanus 8-9 knaccos. [Iporpamma O. C. T'aOpuensna peanm3oBanHas B ydyeOHukax [abpuensu O.C.,
Octpoymor U.I'., CmagkoB C.A. Xumus. 8 Kinacc: y4eOHUK Ui 00mIeo0pa3oBaTeNbHBIX OpraHu3anuii. — M.:
[Ipoceemienne, 2021; Iabpuensa O.C., OctpoymoB W.I'., Cnaako C.A. Xumusa. 9 kiacc: y4eOHUK JUIst
o0meoOpasoBarenbHbIx opranuzanuii. — M.: [Ipocsemenne, 2019, npencrapiser BapuaHT 4acoOBOI Harpy3Kku B
cooTBeTcTBHH ¢ 6a3ucHbIM yueOHbIM mianoM MBOY COLI Ne 41 (34 yueOHble Henenn):

- 2 dYaca KIIAaCCHBIX 3aHSATHH B HENENI0 TPU H3y4eHWH TpeAMeTa B TedeHHe ABYX JeT (8 m 9 xmacch),
COOTBETCTBEHHO 136 yacoB npenojaBaHusl B TEUEHHUE JIBYX JIET;
Cpoku peanu3aiuy nporpaMmmsel — 2 roaa.

Oco0ble 00pa3oBaTebHbIe NOTPedHOCTH 00yuaromuxcsa ¢ THP

OcBoeHne 00pa3oBaTeNbHONW MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOpa30BaHUS XapaKTepHU3YyeTCs
MPEUMYIIIECTBCHHBIM OOpAIllEHUEM K BepOaTM30BaHHBIM MaTEepHUaIaM Pa3IMIHON CTENEHH CIIOXKHOCTH. PaboTta
C TEKCTOM BBIXOJIUT Ha TIEPBBIN TUIAH, YTO OMpEAeseT HE0OXOIUMOCTh 0CO0OW OpraHu3aly OOyUeHHS JUIS
JIeTe, UMEIOIIMX HapYLIEHUs pEeUu.

OddexTHBHOCT, OCBOEHHsI 00pa30BaTENbHOM MPOrpaMMbl  PEOEHKOM C HapYIICHHSAMH pPEedd
MOBBIIIACTCA TPU YCIOBUH UHOUBUOYATU3AYUSL 0OYYeHUs, KOTOpas pean3yeTcss uepe3 CO3/aHHe Cpepl,
HO3BOJ’I$IIOIHGI\/'I MAaKCUMAJIbHO HCIIOJIb30BaTh MHAWBHUAYAJILHBIC BO3MOXXHOCTHU ):[eTeﬁ n HOATSATUBATH ci1adnie
3BEHBS MX Pa3BUTHS.

B3aumMoneiicTBue yuHTENnA-JI0TONea, YYUTEICH-TIPEAMETHUKOB, IEIarora-rmcuxoyiora o0ecrneynBact
MOHMMAaHHUE CIIEIU(PUKA OCBOCHHUS 00pa30BaTE/IbHOW MPOrpaMMbl PEOSHKOM, BBIJICIUTH BEIYIIYIO CTPATETHIO
06yquH51, OnpeaAcIAeMyIl0 €ro HUHAWBHUAYAJbHBIMU OCOGeHHOCTHMI/I U, KakK CJICACTBHUEC, YCTAaHOBUTH
CYIIECTBYIOIIME W CIPOTHO3UPOBATH BO3MOXKHBIC TPYAHOCTH. Tako¥ MCHUXOJOr0O-MearorHuecKuii U peveBoi
MPO(UIL MOXKET CIY)KUTh OTITPABHON TOYKOM JJIsl OTIPEACICHMS TAKTHKH U METOJUYECKHUX MTPUEMOB 00yUeHus,
YUUTBIBAOIHUX OCO6CHHOCTI/I KaxXa0oro pe6eHI<a. Tak. WHANBUAYATIU3AUA O6y‘-IeHI/I${ MOXKET OCYHIECTBJIATHCA B
KJIACCE Yepe3 CUCTEMY CIEIHAIbHBIX 3a/JaHUH (KapTOUYKH, TOTIOJTHUTEBHBIN pa3aaTOvHbIi MaTepHuai U T.IL.).

OnHuM W3 KIIFOYEBBIX JUIS CIEIMAIBHON TENarorvKy SBISETCS MPUHIUI ONOPbl HA COXPAHHbIE
aHanuzamopsl B Tporecce 00y4eHus, KOTOPBIA MOXKET PACCMATPHUBATHLCS KaK CO30QHUe NOAUCEHCOPHOU OCHOBbL
0byyeHus.

OOyueHue eTeil ¢ HapyUICHUSIMH PEYH ONHMPAETCs Ha MAKCUMAaJIbHOE BKIIFOUEHHE B Pa0OTy OCHOBHBIX
AHAJIM3aTOPOB: 3PUTENLHOTO, CIIYXOBOTO, TAKTHIIBHOTO U Ap. [lonydeHune HOBoI mHpOpManu obecrieyrnBaeTCs
Cpa3y HECKOJBbKMMH aHAJM3aTOPHBIMH CHCTEMaMH, C OIOpOW Ha COXpaHHBIE, 4YTO CIOCOOCTBYET
¢dopmupoBaHuio 0oJiee MPOYHBIX U MOJNHBIX 3HaHUKH M yMeHu#. [Ipu HechopmupoBanHOCTH HOHEMATHYECKOTO
BOCHIPUSATUS KOMIICHCAIIMSI TIPOUCXOAUT 4Yepe3 3PUTENbHBIA M MOTOPHBIA aHAIU3aTOPBI, IPH OITHUKO-
MMPOCTPAaHCTBCHHBIX 3aTPYAHCHHUAX OCYHICCTBIIACTCA OIIOPa Ha IPpOroBapruBaHue U T..1.

OOyueHne NMPOUCXOIUT Ha OCHOBE (DOPMHUPOBAHUS YMEHHS «BCIYIIMBATHCS B OOpAILCHHYIO PEUb»,
MMOHMMAaHUS CMBICJIA TOTOBBIX TEKCTOB, YTO TIOMOTAeT YYalIMMCS BBISIBUTH TPUYHMHHO-CIICJACTBCHHBIC
OTHOIICHUS, 0TOOPATh peueBbIe CPENCTBA ISl MPOAYIIMPOBAHUS BBICKA3bIBAHUS, CO3/IaTh 3pUTEIILHBIE 00pa3bl,
CBSI3aHHBIC C TEKCTOM M OOJIerdaroliue MOCTPOCHHE CaMOCTOSITEIBHOTO BbhICKasbiBaHUs. CoelMHEHWE B
BOCHIPUSATUH SI3BIKOBOTO MaTepHaia CIYXOBBIX (IPOCITYIIMBAHHE TEKCTAa), 3PUTEIBHBIX (KAPTHHBI, CXEMEI,
SI3BIKOBasl HATJIAIHOCTh) M MOTOPHBIX (IIPOIECC MUChMa) YCHIIMH CO CTOPOHBI YJalIuXcs CIIOCOOCTBYET Oojiee
MPOYHOMY YCBOSHHIO BBOJAMMOTro MaTepuana. Onopa Ha COXpaHHBIC 3BEHbs B Mpoliecce 00yUeHHUs TI03BOJIIET



BPEMEHHO TMIepeBECTH HapylIeHHbIE (QYHKOMM Ha JApyroil Oojie HU3KMA UM JIOCTYIHBIA YPOBEHb HX
OCYILIECTBJICHUS.

VY nmereil ¢ peyeBBIMH HApYIIEHHSIMH 3a4acTylO0 BBISIBISICTCS HEAOCTATOYHBIM YPOBEHb DPa3BHTHUS
CJIOBECHO-JIOTHYECKOT0 MBILIICHH, onepanuii abctparupoBanus. [IpuBieyenne MakCuMabHON HATJISAHOCTH,
aKTHUBHOE IIPUMEHEHHE PHCYHKOB, CXEM, CHMBOJIOB APYI'MX HEBEpOaJbHBIX CHUTHAJIOB CIOCOOCTBYeT Ooiee
3¢ (heKTHBHOMY, CO3HATEIFHOMY M OBICTPOMY YCBOCHHUIO U 3aIIOMHHAHUIO MaTepraa.

AKTyaJbHBIM TPUHIMIIOM OOYYEHHUS SIBISICTCS HEOOXOAMMOCTH yuema ONepayuoHaIbHO20 COCMAsA
HapyuweHHbIX Oeticmeull.

Ocobast poyib TOr0 MPHUHITUIA OTMEYAeTCs B padoTe C TEKCTOBBIM MaTEpHalioM, Koraa HeOOXOIMMO
MPOAEMOHCTPUPOBATh peOEHKY CHCTEMY OIepaluid, MPOU3BEas KOTOPHIE MOKHO TOCTPOUTH CBOHM TEKCT HIIH
MPoaHaIM3UPOBaTh (& 3aTeM MOHATH) Uy)0oi. Heo0XonnmMo cocTaBUTh pa3BepHYThIE MOAETH CO3IaHHsI TEKCTOB,
3a7aTh IOCJIEN0BATEIBHOCTh, PeaN3alisi KOTOPOH MHpPHBEAET K HCKOMOMY pe3yibrary. B 3Tux Momemsax
00513aTENbHO TOJKHBI YYUTHIBATHCS IMHTBUCTHYECKHE XapAKTEPUCTHKH TEKCTOB PAa3JIMYHBIX TUIIOB U KaHPOB, a
TaKXKe MHIUBHIYaNbHbIe 0COOCHHOCTH peOeHKa (HapyIIeHHbIE 3BEHbsI MEXaHU3MOB MOPOKACHUS M TIOHUMAaHHSI
TEKCTa), T. €. HEOOXOAMMO COOTHECTH HMMEIOIIMECS TPYAHOCTH C TEM TEKCTOBBIM MaTepHaliOM, KOTOPBIH
NPEObABISIETCS AETSIM Ha YPOKax.

[MoomepanvoHHOE  BBIMOJHEHWE JEHCTBUI  CHOCOOCTBYEeT  Hapabomke cnocoba — Oelicmaus,
(bOpMI/IpOBaHI/IIO JUHAMUYCCKOro CTEpCOTHUIIa, YTO TaAKKC ABJIACTCA HCOGXOI[I/IMI)IM YCIOBHUEM pPa3BUTHUA
SI3BIKOBBIX YMEHHUH U HaBBIKOB JJIs IETEH C HApyLICHUSIMH PEUH.

ITomumo 9TOI'0, PACWICHCHHOC BBLIIIOJIHCHUC Z[eflCTBHfI TIO3BOJISIET 6OJ'ICC TOYHO BBIABUTHL HAPYUICHHOC
3BEHO B CEpHH OIEcpaluid, a TakkKe AAeT BO3MOXKHOCTb (OPMUPOBATL OCOZHAHHLIL CAMOKOHMPOLb. ITO
SIBIISIETCS. OCOOCHHO BAKHBIM, IIOCKOJBKY B CBSI3M C HEBO3MOXKHOCTBIO ONHMPATHCS HAa YYBCTBO SI3BIKA B
00y4eHnH AeTell ¢ HapyLIeHNUSIMH PEUH I0JIsl CO3HATEIILHOCTH B MPOLIECCE BOCHPUSATHS U IMIOPOKACHUS TEKCTOB
PE3KO YBEIUYNBACTCS.

[TpuHIMIT KOMMYHUKAMUSHOCMY TUKTYET HEOOXOAUMOCTh (DOPMUPOBAHNUS PEUH KaK CPEACTBA OOLICHUS
Y Opy/AHs TIO3HABaTENbHOH AesTenbHOCTH. B 00yuenun neteit ¢ THP octpo crout mpoGiema popmupoBanus u
pa3BUTUA MOJI0KUTETbHOM KOMMyHI/IKaTI/IBHOI\/'I MOTHBAINu, HOTp€6HOCTI/I B AKTHUBHOM B3aHMO}Z[CI71CTBHH C
YdaCTHUKaMU KOMMYHHUKATHUBHOI'O aKTa, aKTUBU3allUU MBICITUTEIbHOMN JCATCIIBbHOCTU. B cBete s3Toro BEaylas
pPOJb OTBOAMTCS PEUYEBOI NpaKTHKE, AKTUBM3ALMK CAMOCTOSTEIbHOM PEUYM YydallUXcs, CO3JaHMIO TaKUX
CUTYyalui, KOTopble ObI MOOYX/IaIl UX K OOIIEHHUIO.

He MeHee BakeH B OOy4eHHHM NPUHIMIT B3aUMOCBSI3U PEYU C JAPYTUMH NCHXHUYECKHUMHU (YHKIUSIMH,
KOTOPBI 00ecreunBaeT AOCTHKEHHUE JTMYHOCTHBIX PEe3yJbTAaTOB B XOJ€ Pa3BUTHUS peud. Takue KOMIOHEHTHI
JEeSITENbHOCTH KaK YMEHHE IJIaHHPOBATh M KOHTPOJIUPOBATH CBOIO JESTEIBHOCTH HE00X0AUMO (POPMHUPOBATE B
paMKax peueBoro BBICKa3bIBaHWS. JIaHHBIA MPHUHIUI TpEAroyiaraeT padoTy Hall aHAIM30M COOCTBEHHOMN
peueBoil NpoayKUrH, HOPMUPOBAaHUS KPUTEPHUEB €€ OLICHUBAHUS M YMEHUS PelaKTUPOBATh.

Ilepexon oOyuaromerocst B OCHOBHYIO LIKOJy COBIAAAET C MPEAKPUTUIECKOH (a3oil pazBuTus peOCHKa
- IEPEX0JIOM K KPH3HCY MJIQJIIIETO MOAPOCTKOBOro Bo3pacta (11 - 13 net, 5 - 7 Ki1acchl), XapakTepU3yOIMIEMYCs
HA4aJioM T[epexoja oOT JIEeTCTBa K B3pPOCIOCTH, TMPH KOTOPOM IEHTPAIbHBIM M  ClelH(QUIeCKUM
HOBOOOPA30BaHHWEM B JIMYHOCTH TOJAPOCTKA SIBISETCS BO3SHUKHOBEHHE M Pa3BUTHE Y HETO CaMOCO3HAHHUA —
MpelCTaBJIeHUs] O TOM, YTO OH YyXe He peOCHOK, T.e. YyBCTBa B3POCIOCTH, a TaKXe BHYTPECHHEH
[IEPEOpUEHTALlEN TOJPOCTKA C IPABHUJ M OIPAaHUYEHUH, CBS3aHHBIX C MOPAJIBI0 MNOCIYIIAHUS, HA HOPMBI
MOBEJICHUS B3POCIIBIX.

[Ipu 3TOoM OrpoMHOE BIMSHHE Ha YCHEIIHOCTb OOYYEHHS W IOBEACHHE OOYYaIOUIMXCS HMEIOT
TMTOJIOXKUTECIIBHBIC MEKIIMYHOCTHBIC B3AMMOOTHOUICHUSA KaK C B3POCIBIMU (He}IaFOFaMI/I, pOJII/ITe.HSIMI/I), TakK U CO
cBepcTHUKaMu. HMmetomnuecss 0COOEHHOCTH MOTYT CIPOBOIMPOBATh TPYJHOCTH B YYEOHOH JIESITENBHOCTH,
MEXJIMYHOCTHOM KOMMYHHMKALIUU M SMOIIMOHAJIBHO-IMIHOCTHOH cepe.

Hns  obyuarommxcsi, ocBamBatomux AQOOII OOQO, xapakTtepHbl Ccileayromue crenupuIecKre
oOpa3oBaresbHbIe TOTPEOHOCTH:

— ajanTtanys OCHOBHOM 0011e00pa3oBaTesIbHON MPOrpaMMbl OCHOBHOTO 00IIEro 00pa30BaHUs C YIETOM
CTPYKTYpBI HapyueHHoro pa3sutus npu THP;

— 0mopa Ha IOCTIKEHHS MPEIIIeCTBYIOMIETo (Ha4aIbHOTO0) Tarna o0pa3oBaHuUs;

— obecrieueHue 0co0OW MPOCTPAHCTBEHHOHM W BPEMEHHOW OpraHu3alii O0pa3oBaTEILHOW Cpelbl C
y4eToM (YHKIHOHAIBHOTO COCTOSHHMS LEHTPAIbHOW HEPBHOW CHUCTEMBI (OBICTpas MCTOIIAEMOCTb, HU3Kas
PaboTOCIIOCOOHOCTh, TOHMKEHHOTO O0IIIEro TOHyca U Ip.);

— opraHm3amms o0pa3oBaHUS [aHHOW KAaTeropuu JeTeil ¢ y4eToM CHEUU(PHKH  yCBOCHHS
aKaJIEMUYECKUX KOMIIETEHLUH oOydaromuMucs (Temmna y4eOHOH palOoThl, «IIOIMIAaroBOM» NpPEAbSBICHUH
MaTepHaia, J03UPOBAHHON IIOMOIIM B3POCIIOTO € Y4ETOM HHIUBUIYaIbHbIX HEJOCTATKOB Pa3BUTHA);

— OpraHu3alys UIMTEIBHOIO 3aKpEIUIEHUs U HEOJHOKPATHOI'O HOBTOPEHMS H3y4aeMoro MaTepuaa,



OTIOpHI B Tporecce 00y4eHHs1 Ha BCE PENIPE3CHTATHBHBIC CUCTEMBI, IIOBBIIICHUS 10U HATISAHBIX (B TOM YHCIIE
¢ npuMmeHeHueM [T) U mpakTHIeCKnX METOIOB O0yUCHHS;

— y4eT aKTyaJbHBIX M MOTEHIMAIbHBIX [O3HABAaTENBHBIX BO3MOXKHOCTEH, obOecreueHne
WHAWBUAYaIBHOTO TeMIIa 00y4eHUs M MIPOABMKEHHUS B 00pa30BaTeIbHOM MPOCTPAHCTBE ISl Pa3HBIX KaTeropuit
oOyuaaroruxcs ¢ THP;

— TIOCTOSIHHBIN (TIOIIArOBEI ) MOHUTOPUHT PE3yIbTaTUBHOCTH 00pa30BaHUs H
— c(hOpPMHUPOBAHHOCTH COLMATBHON KOMITETEHIIMH 00YYalOLINXCsl, yPOBHS U IWHAMUKH TICUXO(U3UIECKOTO
pa3BHUTHS;

— obecrniedeHne HETPEPHIBHOTO KOHTPOJISA 32 CTAHOBICHHEM Y4eOHO-TTO3HABATENIFHON s TENFHOCTH
oOyyaromerocs ¢ THP, nponomkaromierocsi 10 AOCTHXEHUST YPOBHsI, TIO3BOJISIIOLIETO CIPABIISATHCS C YI€OHBIMU
3aJJaHUSIMHU CAMOCTOSTENBHO;

— yuer 3aMeJJICHHOTO TeMIIa yCBOEHHS Y4eOHOT0 MaTepuaia, TPYJHOCTEH TOHUMAaHWS U
penpe3eHTaMUI3Y1aeMOro, 0COOEHHO B paMKax MpeIMETHBIX obnacTeil «MaTeMaTika u HH)OPMATHKaY,
«Pycckuil s3bIK U IUTEpaTYypaY;

— IIOCTOSTHHAs TTOMOIIh B OCMBICIIEHUN W PACHIMPEHHH KOHTEKCTa yCBaMBAE€MbIX 3HAHWH, B
3aKpeIJICHHH MCOBEPIIICHCTBOBAHUH OCBOSHHBIX YMEHHIA,

— creuualibHOe 00yUeHHe «IepeHocy» c(hOpMUPOBAHHBIX 3HAHUN W YMEHHH B HOBBIC CHTYallUH
B3aUMOJCHCTBHUS CACUCTBUTEIILHOCTHIO;

— BBEJIEHHE B COJEpXaHHe padoyuX MpOrpaMM MPEIMETOB MPOIEIEBTHUECKAX PA3/IeIOB
00JIeryaromux u3y4eHUEe TPy THBIX TEM;

— ofecrevyeHne TIOCTOSTHHOTO KOHTPOJIS 32 YCBOSHHEM YUeOHBIX 3HAHHMH [T MPOQUIAKTHKY TPOOEIIoB
B HAX BMECTECUCTEMa OIIEHWBAHUS JIOJDKHA OBITh MHOW HEXKEJIH YeM OIeHKA JIETeH ¢ HOPMATHBHBIM Pa3BHTHEM;

— OpraHu3aIys CHCTEMATHYECKOW MOMOIIM B YCBOSGHUHM YYEOHBIX MPEAMETOB, TPEOYIOIINX BBHICOKON
cTereHu c(hOPMUPOBAHHOCTH aOCTPAKTHO- JIOTUYECKOTO MBIIICHHS;

— y4YeT THUMOJOTHYECKHX OCOOCHHOCTEW, OOYCIIOBICHHBIX CTPYKTypoil paedexta mpu THP B
YCTaHOBJICHHU 00BheMa U3y9aeMOoTo Y4eOHOT0 MaTepraia U ero IpernoTHECEHNN;

— Il KOPPEKUIMU HEAOCTAaTKOB pa3BUTUA IIKONIBHHKOB ¢ THP u BocmomHenust mpoOesos
MPEIIECTBYIOIEr0 00yUeHHsT TOJDKHBI TMPOBOAUTHCS HHIMBHYaTbHO-TPYIINOBBIE KOPPEKIIMOHHBIE 3aHSTHS
oOmiepa3BUBaOIIe W TPEAMETHON HANpPaBICHHOCTH, TIOCTOSIHHAs aKTyajiu3alus 3HAaHWUH, yMEHUH W
0J100psIeMBIX OOIIECTBOM HOPM MOBECHUS;

— HCIOJIb30BaHHE MPEUMYIIECTBEHHO TIO3UTHBHBIX CPEJICTB CTUMYJISIIIUM JISITETbHOCTH U TIOBE/ICHUS,;

— MHHUMU3AIUS ¥ WHIUBUAyanu3anus TpeOOBaHWI K YPOBHIO OCBOCHHUS MPEIMETOB, TPEOYIOIINX
BBICOKOTO YpPOBHSI a0CTPaKTHO-TIOTUYECKOTO MBIIDICHHS TPH BBHIOOpE yd4eOHOTO Marepuaja W OICHKe
MPEMETHBIX PE3YJIbTATOB;

— HEoOXOJMMOCTh TIOCTOSIHHOM TOMOIIM B TPEOAOJCHWH TPYJHOCTEH B OBIAJCHUW IPEIMETHBIM
coJiep)KaHUeM, OOYCIIOBICHHBIMA HEJOCTAaTKaMH II03HABATENBHON M 3MOIMOHAIBHO-TUYHOCTHON Cdephl,
0cOOEHHO TP BBHIMOJIHEHUH KOHTPOJBHBIX pabOT MO OCHOBHBIM MpeaMeTaM (pa3pelieHHe HCHOIb30BaTh
KaJbKyJIsTOp, HaOuparh TekcT Ha [IK ¢ ¢yHkumeidr nposepku opdorpadum, monb3oBaThes TaOIHIIEH
YMHOXEHUSI, TAMSATKaMHU ¥ CXeMaMH, O0JIETYAIONIMMH PEIIeHUE 33/1a4 OIPEIeICHHOT0 TUTIA U T.I1.);

— pa3BuTHE HW OTPabOTKa CpEACTB KOMMYHHKAIIMHM, TPHEMOB KOHCTPYKTHBHOTO OOIIEHHS U
B3aUMOJICHCTBUS (C YWJIEHAMHU CEMBH, CO CBEPCTHHKAMH, C B3POCIBIMHU), (POpPMUpPOBAHNE HABBHIKOB COIMAIBHO
0J100psAEMOT0 TIOBEICHYS,

— (opMHpoBaHHE CIHOCOOHOCTH K CaMOCTOSITEIBHOM OpraHU3allMd COOCTBEHHOW MAESTENbHOCTH U
OCO3HAHWIO BO3HHMKAIOUIMX TPYAHOCTEH, (QOopMUpOBaHHWE YMEHHs 3alpaliiBaTh M WCIIOJH30BATh MOMOIIIH
B3pOCIIOTO;

— y4erT chneuu(uKd CcaMOperyysiiud (HEAOCTaTKOB WHHULMATHBHOCTH, CAMOCTOSTEIBHOCTH U
OTBETCTBEHHOCTH, TPYIHOCTEH AMOIMOHAIHHOTO KOHTPOISA) IKOIRHUKOB ¢ THP mpm opranmsamum Bcero
y4eOHO-BOCIIUTATEIBHOM A TENLHOCTH;

— IPHOPUTET KOHTPOJISI TMYHOCTHBIX U METANPEAMETHBIX Pe3yIbTaToB 00pa3oBaHus HaJl PEIMETHBIMU;

— COCpeAoTOYeHHE BHUMaHUS K (opMupoBaHHIO cepbl >KU3HEHHOH KOMIETEHLIWH (KUTEHCKOIA,
KOMMYHHKAaTHBHOMW ) M HCKITIOYEHHUE 3aBBIIIEHHBIX TPEOOBaHUIT K METANPEIMETHBIM U JINYHOCTHBIM pe3yJibTaTam
obpazoBanus odyuatouuxcs ¢ THP;

— Mpo¢HUIaKTHKA U KOPPEKIHSI COLMOKYIBTYPHOH U IIKOJBHOH Je3alanTaluH;

— obecrieueHre B3aUMOJICHCTBUS CEMBHM W OOpa30BaTEIBHOW OpTaHW3aIlid (COTPYIHHUYECTBO C
pOIUTENAMH, aKTHBHU3AlUA PECypcoB CeMbH i (OPMHPOBAHHMS COIMAIBHO AKTUBHOW TO3WIIWH,
HPaBCTBEHHBIX M OOIIEKYJIBTYPHBIX [IEHHOCTEH).

Oco0Obie 00Opa3oBareibHbIC MOTpeOHOCTH oOOydaromuxcs ¢ THP Ha ypoBHe OCHOBHOrO 0OIIETO
o0pazoBaHHsS [MAIOT OCHOBaHWE JUIsI OOydYEHHS II0 aJanTHPOBAHHON OCHOBHOH 00meo0pa3oBaTeIbHOM



MporpaMMe, B TOM YMCIIe Ha OCHOBE MHIUBHIyaIbHOTO YUeOHOTO IIaHa.

OcoOple oOpazoBaTelIbHBIC IMOTPEOHOCTH OOYYAIOMIMXCS C HAPYHMICHHSMH OIOPHO-IBUTATCIHEHOTO
ammapara, moiyJaroumx oopasosanue Ha ocHoBe AOOIT OO0 BkiI04aIoOT:

- obecriedyeHne 0coOoil opraHuzalMyd 00pa30BATEILHONW Cpelbl C YYETOM HHAWBUAYAIbHBIX
0COOCHHOCTEN KaX/I0TO 00YJaroIIerocs;

- CO3/IaHHE SMOIMOHAIFHO KOM(OPTHOH U Aem0BOM aTMOc(hepsl, CIOCOOCTBYIOMIEH TMIHOCTHOMY
Pa3BUTHIO, KayeCTBEHHOMY 00pa30BaHHIO OOYYarOIIUXCSl, CTAHOBICHHIO HMX CAaMOCTOSTEIbHOCTH U
[I03HABATEJIbHOM aKTUBHOCTH, YCIEIIHON COLMAIbHON HHTETPALUH;

- peasmzanys B 00pa3oBaTeI-HOM IPOIECCe TNYHOCTHO - OPHEHTUPOBAHHOTO M WHAMBHIIYaTEHO-
TG hepeHITMPOBAHHOTO TTOIX0I0B;

- MOCTAaHOBKA M peaju3alys Ha ypOKax W B TPOLECCe BHEYPOUHOH IEATENHHOCTH ILIETEBBIX
YCTaHOBOK, HANpPaBJICHHBIX Ha MPEeRyNpekIeHNE BO3MOXKHBIX OTKIIOHEHUW B Pa3BUTHH; MPH HEOOXOIMMOCTH,
MpUMEHEHHE B 00pa3oBaTENbHOM MPOLECCe CIEHUATBHBIX METOA0B, IPUEMOB U CPEICTB OOYUEHHS, YUET MpH
OpraHu3alny 00y4eHUs pa3HbIX KaTeropHii 00y4aromXxcsl ¢ HapyLUICHUSIMH OIIOPHO-ABUTaTEIBHOTO anmapara 1
OIIEHKE WX JOCTIDKEHHH crHenu(puKy BOCHPHATHAS W TepepadoTku WH(GOPMAIUH, OBIAIEHUS YIeOHBIM
MaTepraioM;

- obecriedyeHne HENPEPBIBHOCTH 00pa30BaTeIbHO-KOPPEKIIMOHHOTO TIpollecca, peaIn3yeMoro,
4epe3 cojepKaHue o0pa3oBaTeNbHBIX 00IacTell M BHEYPOUHYIO JCSTENbHOCTh, B TOM YHUCIE, IPU MPOBEACHUH
CHETMaNbHBIX 3aHATAH, TPEeTyCMOTPeHHBIX «llporpamMmoli KOpPPEKIMOHHOW paboThD», CHOCOOCTBYIOIIEH
JOCTIDKEHHIO 0OYYaIOIMIMMUCS TUIAHUPYEMBIX PE3ylbTaToOB 00pa3oBaHMs M BKIovaromei «HauBuayanbHbIN
IUTaH KOPPEKIMOHHO- pa3BHBaIOUICl padoThl 00ydarolierocs», pa3padaThblBaeMblil ¢ y4ETOM PEKOMEHAAIN
[IMIIK, a Takke ICHXOJIOr0-TIeIarOTHIeCKOT0 KOHCHIIMyMa 00pa30BaTeIbHON OpraHu3allii;

- obOecrieueHne  KadeCTBEHHONW  MPO(OpPHEHTAIMOHHOW  pabOTBl B COOTBETCTBHH  C
WHAWBUIYAJLHBIMA OCOOCHHOCTSIMHU OOYYaroIIMXCs, BHIOOpa MMHU JalIbHEHIIIEro 00pa30BaTeIbHOIO MaplipyTa
1 Ipo(hecCuu C y4eTOM COOCTBEHHBIX BO3MOXKHOCTEWH OTpaHHYSHHI;

- B3aMMO/ICHCTBHE BCEX YYACTHHKOB 0Opa30BATEIBHOTO IMPOIlecca C IENbI0 peaTu3alluil eIHHBIX
MOJIXO/IOB B PELICHUH 00pa30BaTeIbHO- KOPPEKIIMOHHBIX 3aa4;

- obecrieyeHne CHeNHAIbHON TCUXOJIOTO-TIEJarOTHYECKON TMOANCPKKH CeMbe O00yYaromerocs ¢
HapyIICHUSIMU OTIOPHO-JBUTATEIHHOTO ariapara, akTHBHOE BKIFOYSHHUE POJIUTENEH U APYTrUX YICHOB CEMbH B
MPOLIECC 00pa30BaHUS UX JICTEH;
crcTeMaThiecKas MeToJrnuecKast MoAJIepKKa KOJUIEKTHBA YUUTelel;

- CHUCTEMAaTUYECKOE TICHXOJIOTO-TIEarOTHIeCKOe COMPOBOXKICHHE HOPMATHBHO Pa3BHUBAIOIIMXCS
0o0yJaromMxcss W MX POJIUTENed C IEeNbI0 (OPMHUPOBAHHS TOJIEPAHTHOTO OTHOIICHHWS K OOYYaroIIuMCs ¢
Hapymi€HUsAMU OIIOPHO-ABUIATCIbHOI'O annapaTa,(bopMI/IpOBaHm{ JCTCKOTO KOJIJICKTMBA Ha OCHOBEC IMPUHATHA
00yJaronMxcsi ¢ HapymIEHUSMH OMOPHO-JABUTaTEILHOTO amiapara, B3aMMHOTO YBaXEHUS M JIPYKObI MEKIY
JETHMH, KeJIaHUS COTPYIHUYATh B PA3IMYHBIX BUaX YUeOHOH W BHEYPOUYHOH EATEIHHOCTH.

AOOIT OOO mpeanonaraer, 4To OOyYaroUIMecss ¢ HAPYIICHUSMHU OIOPHO-JIBUTATEIHLHOIO armapara
MOJy4aloT 00pa3oBaHHEe, COOTBETCTBYIOIIEE IO UTOTOBBIM JOCTHXKCHUSM K MOMEHTY 3aBepIICHUs] 00y4YeHHS,
IUIAHUPYEMBIM pe3yJibTaTaM
OCHOBHOTO 00111ero 00pa3oBaHHs HOPMATHBHO Pa3BUBAOIIMXCS CBEPCTHUKOB, HAXOJSICh B X CPEJIE U B TE XKe
cpoku oOyuenust (5 — 9 Kiaccel) TpH CO3JAHWM YCIOBHM, YUYMTBHIBAIOMIMX HX OCOObIE 00pa3oBaTelbHEBIE
NOTPEOHOCTH.

OcBanBass AOOII OOO oOyuaromuecsi ¢ HapyIEHUSIMH ONOPHO-ABUTaTEILHOTO amnmapaTa,lipaBo Ha
MPOXOXKACHUE TEKYIIEH, TIPOMEKYTOUHOM U TOCYIApCTBEHHOW UTOTOBOM aTTeCTallMK B HHBIX (popMmax.

Peanuzaiuss B 00pa3oBaTeIbHOM MpoIlecCe OCOOBIX 00pa3oBaTEIbHBIX MOTPEOHOCTEH KaKI0ro
00y4aromerocs OTKPBIBAET MYTh K €ro MOJHOLEHHOMY JHYHOCTHOMY Pa3BUTHIO, KAYECTBEHHOMY 00pa30BaHUIo,
COIMAJTEHON aTaNTalli U WHTETPAIUA B OOIIECTRE.

IIpenmeTHBIe pe3yiabTaTBl OCBOCHUS aTalNTHPOBAHHONW OCHOBHOW OOpPa30BATEIbHON IMPOTPaMMBI
OCHOBHOro o0miero oopazoBanusi ooyqaronuxcsi ¢ THP, B nenom, coorserctBytor ®I'OC OOO u orpaxaroT
0a30BBIll YPOBEHb YPOBHEBOTOTIOAX0/a B JOCTHKEHUU 00pa30BaTeNbHBIX PE3yIbTATOB.

I[nanupyemble pe3yJibTaThl OCBOEHUsI Kypca XUMUHU
[lo 3aBepiieHHIO Kypca XMMHHU Ha 3Talle OCHOBHOIO 00mIero oOpa3oBaHMs BBITYCKHHUKH OCHOBHOW IIKOJIBI
JOJKHBI OBJIJETh CICAYIOIINMHE Pe3yIbTaTaMuU:
JInyHOCTHBIE Pe3yabTaThI:
1) ocosnanue cBoel STHUUECKOM IPUHAIIEKHOCTH, 3HAHUE HCTOPHH XUMHUH U BKJIaJa POCCUMCKON XMMUIECKOM
HAyK{ B MHPOBYIO XHMHUIO;



2) popmuposanue OTBETCTBCHHOTO OTHOIICHUS K MO3HAHUIO XUMHH, TOTOBHOCTH M CIIOCOOHOCTH Y4YaIMXCs K
CaMOpa3BUTHIO M CaMOOOPa30BAHUIO HA OCHOBE M3YYCHHBIX (PAKTOB, 3aKOHOB W TEOPUI XUMHHU; OCO3HAHHOTO
BBIOOPA U TIOCTPOCHHE WHAUBUTyaTbHONU 00pa30BaTENbHON TPACKTOPHH,

3) popmuposanue NETOCTHON €CTECTBEHHO-HAYYHON KApTHHBI MUPa, HEOTHEMJIEMOM YaCcThI0 KOTOPOH SBIISIETCS
XIMHYECKask KapTHHA MHPA;

4) osenadenue COBPEMEHHBIM SI3IKOM, COOTBETCTBYIOIIIMM YPOBHIO Pa3BUTHS HAYKH M OOIICCTBEHHON MPAKTUKH,
B TOM YHCJIE ¥ XUMHUECKUM;

5) ocsoenue conmanbHBIX HOPM, MIPABHJI TIOBEICHUS, POJICH U (OPM COIHATBHOMN JKU3HH B COIMYME, IIPUPOIE U
YaCTHOM JKM3HM Ha OCHOBE OJKOJIOTHYECKOW KYJIbTYpbl W O€30MacHOTO OOpamieHus C BEIECTBAMH H
MaTepuaIaMu;

6) @opmuposanue KOMMYHMKATHBHOW KOMIIETCHTHOCTH B OONICHMH CO CBEPCTHHKAMU W B3POCIBIMH B
mporiecce 00pa30BaTENbHOM, OOMIECTBEHHO TOJE3HOW, y4eOHO-MCCIEA0BAaTENbCKONW, TBOPUYECKOW W APYTUX
BUJIOB JICATEIILHOCTH, CBI3aHHBIX C XUMHEH.

MeTtanpenMeTHbIE Pe3yJIbTATHI:

1) onpeoenenue neneii COOCTBEHHOTO 00yUCHHMS, TOCTAHOBKA M (HOPMYTHPOBAHHUE IS ceOsl HOBBIX 3a/1a4;

2) naanuposanue TyTEH NOCTHKECHHS JKEJIACMOTO pe3yiibrata OOydeHHS XMMHH KaK TEOPETHYECKOro, Tak U
AKCIEPUMEHTAIBHOTO XapaKTepa;

3) coommuecenue CcBOUX JACHUCTBUI C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYujecmeiieHue KOHTPOIS CBOCH
JeSITENIBHOCTH B TIpoIiecce JIOCTHXKEHHsI pe3ynbTaTa, onpeodeieHue CIOCO00B NEHCTBUH NpH BBIIOJIHEHUH
J1Ta00PaTOPHBIX M MPAKTHYECKUX padOT B COOTBETCTBHH C MPAaBUIIAMU TEXHUKHU 0€30MMaCHOCTH;

4) onpedenenue WCTOYHHUKOB XUMHUCCKOW HH(MOpMAIMK, IOJydCHHEe M aHaimu3 e€, COo3JaHue
MH(OPMALIMOHHOTO MIPOAYKTA U €0 MPE3eHTAIUS;

5) ucnonvzosanie OCHOBHBIX HHTEIUIEKTYAIbHBIX ONCPAIIHii: aHATN3a ¥ CHHTE3a, CPABHEHUS U CUCTEMATH3AIINH,
0000IIeHNST U KOHKPETH3AlLlUH, 6blsi6leHue TPUYUHHO-CIICACTBEHHBIX CBSI3€H M HOCHmpoOeHue JOTHYECKOTO
PacCCy’KIACHUA U YMO3AKIIIOUCHU A (I/IH}Z[yKTI/IBHOI‘O, ACAYKTUBHOI'O U IO aHaIIOI‘I/H/I) Ha MaTepuajic cCTCCTBCHHO-
Hay4YHOTO COJICPIKaHUS;

6) ymenue co3maBaTh, MPUMEHITH U MPEOOPA30BBIBATH 3HAKA M CHMBOJIBI, MOJEIH W CXEMbI ISl PEIICHUS
y‘IGGHBIX 1 IO3HABaTCJIBbHBIX 3a1a4,

7) popmuposanue w passumue SKOJOTHYECKOTO MBINUICHUS, YMEHHE HPUMEHATh €ro B IO3HABATEIHHOM,
KOMMYHHKATHBHOM, COIIMAIhHON MPAKTUKE U MPOPECCHOHATLHOW OPUEHTAIINN;

8) eenepuposanue nuneit n onpeneneHne CpeICTB, HEOOXOTMUMBIX ISl UX PeaTU3aIUH.

IIpeamMeTHBbIe pe3yabTaThl:

1) ymenue 0003HAYATH XUMHYECKHE SJIEMEHTHI, Ha3blBaTh UX W XapaKTEPH30BaTh Ha OCHOBE MOJIOKCHUS B
nepuoaunueckoi cucreme /. 1. Menneneena;

2) opmynuposanue V3y4CHHBIX NOHATHN: BELIECTBO, XUMUYECKHUI DJIEMEHT, aTOM, MOJICKYJa, HOH, KaTHOH,
aHHMOH, POCTOE U CII0KHOE BEIIECTBO, XUMUUECKasl PEaKIHsl, BUIbl XMMUYECKUX PEAKIIMN U T. I1.;

3) onpeodenenue o GopmyinaM COCTaBa HEOPraHUYECKHX W OPraHMYECKUX BELICCTB, BAJCHTHOCTH aTOMOB
XMMUYECKUX JIEMEHTOB WM CTENICHU UX OKHUCIICHUS;

4) nonumanue nHGOPMAIIMHN, KOTOPYIO HECYT XMMHUUYECKUE 3HAKH, (DOPMYJIbI  YPABHECHUS,

5) ymenue xknaccugpuyuposams npocTbie (METAUIBI, HEMETAILIbI, OJIArOPOIHBIC Ta3bl) U CIOXHBbIC (OMHAPHBIE
COEAMHEHHS, B TOM YHCJIEC U OKCUBI, a TAKXKE THIPOKCHIBI — KHUCJIOTHI, OCHOBaHHUs, aM(OTEpHBIE THAPOKCHIBI
— ¥ COJIN) BEIIECTBA;

6) @opmyruposanue TEPUOIMUYECKOTO 3aKOHA, 00BSACHEHUe CTPYKTYPbl U MH(POpMAIUH, KOTOPYHO HECET
NeproAnYecKas cucreMa XxuMudeckux sneMeHToB Jl. . Menpneneesa, packpuimue 3Ha4eHHUS EPUOAMUECKOTO
3aKOHa;

7) ymenue xapaxmepu306ams CTPOCHHE BEIIECTBA — BHIbBl XUMHUYECKHX CBS3€H M THIBI KPUCTALTHYSCKUX
PELETOK;

8) onucanue cTpoeHst aTOMOB XMMUYECKHMX 3JIEMEHTOB C MOPSIKOBEIMU HOMepamu 1—20 u 26, omobpasicenue
WX C TIOMOIIIBIO CXEM;

9) cocmasnenue GopMysT OKCHIOB XUMHUYECKUX DJICMEHTOB M COOTBETCTBYIOIIUX MM THIPOKCHIOB,;

10) mHanucanue CTPYKTYpHBIX (OPMYNT MOJICKYJISIPHBIX COCIMHEHUN W (OPMYJIBHBIX €IMHHIl WOHHBIX
COEIMHEHNH MO BaJIEHTHOCTH, CTEIIEHU OKHUCIIEHHS WM 3apsily MOHOB;

11) ymenue @opmyruposams OCHOBHBIC 3aKOHBI XHMHH: ITOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJSIPHOTO
CTPOEHUsI, COXpPAaHEHUS MacChl BELLIECTB, 3aKOH ABOIajpo;

12) ymenue ¢popmyrupoéamv OCHOBHBIC TIOJIOKCHUS ATOMHO-MOJICKYJISIDHOTO yYCHHS W TCOPUU
JIEKTPOJINTUYECKON TUCCOLUALNH;



13) onpeodenenue npu3HAKOB, YCIOBHI MPOTEKAHHS M MPEKPAIICHHS XUMUICCKUX PEAKIIUI;

14) cocmasnenue MONEKYISIPHBIX ypaBHEHHH XMMHMYECKHX PEaKLUH, MOATBEPXKIAIOMINX OOIIHe XMMHYCCKHE
CBOWCTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECCTB U OTPAXKAIOLINX CBSI3H MEXKIY KlaccaMi COEINHEHUH;
15) cocmasnenue ypaBHeHU peakUii ¢ y4aCTHEM AIICKTPOIUTOB TAK)KE B HOHHOM (opMme;

16) onpedenenue 1O XUMUIECKUM yPaBHEHHUSM MIPUHA/IC)KHOCTH PEAKLUH K ONPEACIEHHOMY THITY HJIH BHAY;
17) cocmasnenue ypaBHEHHI OKHUCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMIl C MOMOIIBIO METOA HJIEKTPOHHOTO
OajaHca;

18) npumenenue TOHATHII «OKUCICHUE» M «BOCCTAHOBICHHUE» /I XapaKTEPUCTHKUA XHMHUYECKHUX CBOWCTB
BEILIECTB;

19) onpedenenue ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIHMU XJIOPUA-, Cyab(ar- U KapOOHAT-aHUOHOB U KaTHOHA
aMMOHHS B PaCTBODE;

20) o6vscHenue BIUSIHAS Pa3THYHBIX (HAKTOPOB Ha CKOPOCTh XMMHUYECKHX PEAKIIUii;

21) ymenue xapaxmepuzoéamsp TOJIOKEHUE METAJUIOB U HEMETAJUIOB B IEPHOJMYECKON CHCTEME 3JIEMEHTOB,
CTPOCHHUE UX aTOMOB M KPUCTAJIOB, 001IHe (PU3NIECKUE U XUMUUECKUE CBOWCTBRA;

22) o6vsicHenue MHOTOOOPA3Hst IPOCTHIX BEIICCTB SIBJICHUEM aJUIOTPOIMH C YKa3aHUEeM €€ IPUYUH;

23) ycmamnogienue paziuuMii TUIPO-, MHPO- M DICKTPOMETALTYPrHU W WIIOCMPUPOSAHUE STHX Pa3Inuuid
MpUMEpaMH ITPOMBIIIIICHHBIX CIIOCOOOB MOTYYEHUS METAILIOB;

24) ymenue 0asamwv obuyto xapaktepuctuky snementoB |, 1, VIIA rpynmn, a Taxke Bogopona, KHCIOpoa,
asora, cepbl, Qocdopa, yriaepoma, KpeMHUs U OOpa3OBaHHBIX HMMH MPOCTBHIX BEHIECTB W BAXKHEHIIHX
coeMHEHWH (CTpoeHWe, HaxOXIEHHE B MPHUPOAE, TNOIydeHHe, (U3NYECKHe M XUMHYECKHE CBOWCTBA,
MIpUMEHEHUE);

25) ymenue onuceiéams KOPPO3UIO METAIOB U CITOCOOBI 3aIIUTHI OT HEE;

26) ymenue npouzsooums XUMHYECKHE pacd€Thl C HCIOJIB30BAHUEM IOHATHI «MaccoBas JOJs BEIECTBAa B
CMECHY, KKOITMYECTBO BEIECTBA», «MOJISPHBIA 00BEM» 1O POpMyJiaM U YpaBHEHHSIM PEakIuii;

27) onucanue CBOMCTB U MPAKTUYECKOTO 3HAUCHHUSI U3YUYCHHBIX OPraHMYECKHUX BEIIECTB;

28) @vinonHenue 0003HAYCHHBIX B MPOrpaMMe 3KCIIEPUMEHTOB, PACNO3HABAHUE HEOPTAaHUYECKUX BELIECTB MO
COOTBETCTBYIOIIUM MPH3HAKAM;

29) cobmooenue npaBui 6€30MACHOH PabOThI B XUMUYECKOM KaOHHETe (J1abopaTopuH).



TEMATHYECKOE IVTAHUPOBAHHUE 8 K/IACC

Ne Tema Kon-Bo Komn-Bo gacos mo paboueit
T1/T1 JacoB 110 porpamMme
aBTOPCKOM
P Kon-Bo | Kon-Bo Kon-Bo
porpaMmme
YacoB B | MpaKTH4e KOHTPO
TeMe CKUX JTBHBIX
pabort pabot
1. HauanbHble MOHATHS ¥ 3aKOHBI XUMHH 20 20 3 1
2. | Baxwneiimue npecTaBUTENN HEOPTaHUIECKUX 18 18 3 1

BemecTB. KonmmdecTBeHHBIE OTHOIICHHUS B XUMHH

3. | OcHOBHBIE KJTACCHI HEOPTAHWYECKIX COSTMHEHUN 10 12 1 1

4. | llepuoamueckuii 3aKOH U MEPUOTAYECKAS 8 8 - -
cHCTeMa XUMHIeCKuX 31emMeHnToB J[. 1.
Menneneea. CTpoeHue atoMa

5. Xumuueckast cBs13b. OKUCIUTEILHO- 8 10 - 1
BOCCTAaHOBUTEJbHBIC PEAKIIUH
HUroro 64+6 yacos 68 7 4
pe3epBHOe
BpeMms

B paGouyio nporpaMmMy BHeCEHBI CJIeAYIOLINE H3MEeHEeHHSI:

» UYemvipe uaca pezepenoco 8pemeHu pacnpeoeieHvl mexcoy memamu. « OCHOBHble KAACChl
HeopeaHuyeckux coeduneHuuly (2 uwaca) u «Xumuveckas c6:a3v. OKuciumenvbHo-
goccmanogumenvrvle peakyuuy (2 uaca). Imo ceqa3ano ¢ mem, 4mo UMEHHO 80NPOCHL NO
IMUM MeMaM 8b13b18AI0M 3aMPYOHEHUSA NPU 8bINOJHEHUU 3A0AHU.

Coaepixanue Kypca XUMHH
8 knace
HavyajbHble NOHATHS U 3aKOHBI XUMHUH

Tena u BemecTBa. CBOMCTBA BEMIECTB. DTANIOHHbBIE (DU3UYECKHME CBOWCTBA BEIIECTB. MaTepuasbl u
MaTepuagoBeieHue. Poinb XUMuH B )KM3HU COBpeMEHHOT0 ob0miecTBa. OTHOIIEHHE 00IIecTBa K XUMUU:
xemohuus 1 xemopoous.

Mertonsl u3yuenus xumuu. Habmonenue. DxcnepumenT MoaenupoBanue. Mojenu mMaTepuaibHbIe
Y 3HAKOBBIC WJIM CHMBOJIBHBIE.

I"azel. XKuakoctu. TBEpable BemecTBa. B3auMHbIe Mepexobl MEXAY arperaTHbIMU COCTOSTHUSIMU
BEIIIECTBA: BO3TOHKA (CyOnMManus) U AecyOonumarius, KOHASHCAIUs U UCTIapeHNe, KPUCTAIUTU3AIUs 1
JIaBJICHUE.

®usnyeckue apieHusA. YucTteie BemecTBa U cMecu. ['OoMOTreHHbIe U reTeporeHHsie cmecu. CMmecu
ra3oo0pasuble, kunkue u TBEpHAbIe. CrocoObl pa3JelieHus CMecei: MeperoHkKa, WM AUCTUIUIALINS,
oTCTauBaHue, (QUIbTPOBAHUE, KPUCTAJUIM3AIMS WU BbIMapuBaHue. Xpomarorpadus. Ilpumenenue
3THX CIIOCOOOB B JIAOOPATOPHON MPAKTUKE, HA IPOU3BOJICTBE U B OBITY.



XUMUYECKUE DJIEMEHThl. ATOMBI U MOJIEKYJbI. [IpocThie M ClIOXKHBIE BeniecTBa. AJUIOTPONHS HA
npuMepe kuciaopoaa. OCHOBHBIE TOJIOKEHHUSI aTOMHO-MOJEKyJsipHoro ydenus. Monbl. BemectBa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOI'O CTPOCHHUSI.

3HaKu (CUMBOJIBI) XUMHUYECKUX dJIeMEHTOB. MHpopMaIius, KOTOPYIO HECYT 3HAKH XHUMHYECKUX
AJIEMEHTOB. DTHUMOJIOTHUS Ha3BaHUU HEKOTOPBIX XMMHUYECKHX 3JieMeHTOB. [lepmonuyeckas tabnuia
XUMH4YeCKUX 3yieMeHTOB [[. M. MeHneneeBa: KOPOTKONEPUOAHBIN M JJIMHHONEPUOJAHBIN BAPUAHTHI.
[lepuonas! u rpynmnsl. I'1aBHas u noOouHas MOArpynsl, ik A- u b-rpynmnel. OTHOCUTENBHAS aTOMHAs
Macca.

Xumuyeckue ¢Gopmynbl. Munekcsl U koapdunueHtsl. OTHOCHTENbHAas MOJIEKYJSIpHAs Macca.
MaccoBast 10J1s1 XUMHUYECKOTO 3JIeMeHTa B coenuHeHuu. MHdopmarus, KOTOpy0 HECYT XUMHYECKHE
bopmyIbI.

BanentHocts. CtpykTypHble (DOpMyINbl. XUMHUYECKHE DJIEMEHTHI C IMOCTOSTHHOM M TIEPEeMEHHOM
BaJICHTHOCTBIO. BwIBOA (dopmynbl coeauHeHHs 1O BaleHTHOCTH. OmpeseleHne BalEHTHOCTH
XUMHUYECKOTo 3JieMeHTa 1o gopmyse BemecTBa. CocTaBieHHe HA3BaHUN COEIUHEHUMN, COCTOSALIUX U3
JIBYX XUMUYECKHUX 3JIEMEHTOB, M0 BAJICHTHOCTH. 3aKOH MMOCTOSTHCTBA COCTaBa BEIIECTB.

XumHuueckue peakuuu. PeareHTsl 1 NpoayKThl peakuuu. [Ipu3Haku XUMUYECKUX peakuuid. Y ClIOBUs
UX TIPOTEKaHMs U mpekpaiieHus. Peakuuu ropenus. DK30TepMUYECKUE U SHIOTEPMUUECKHUE PEAKITUH.

3aKOH COXpaHEHHMs MacChl BELIECTB. XHUMUYECKHE YypaBHEHHs. (CoOCTaBlIE€HHE XHUMHUYECKHX
ypaBHeHHA. MHpOpMaLus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Knaccudukanus XUMHUECKUX pEaKIHMid MO COCTaBy M YHWCIY PEAreéHTOB M MPOIYKTOB. THIIBI
XUMHUYECKUX peakiuil. Peakiuu coenuHeHus, pa3ioxkeHus, 3aMmenieHus: 1 oomena. Karanuzatopsl u
KaTaJlus.

JdeMoHncTpamun

Komnnekuust MarepranoB U U31€IUIN U3 HUX.

Mogenu, ucnosb3yeMble Ha ypoKax (PU3HMKH, OMOJIOTUH U Teorpaduu.

OOBEMHBIE U IAPOCTEPIKHEBBIE MOJIEIN HEKOTOPHIX XUMUUYECKUX BEIIECTB.

Mopenu KpUCTAIIIMYECKUX PELIETOK.

Cobupanue mpudopa 115 MOTyUYEeHUsI Ta3a U MPOBEPKA €ro repMETHUYHOCTH.

Bosronka cyxoro npaa, oga Wi HapTaauHa.

ArperaTHble COCTOSIHUSI BOJBI.

Pa3nenenue 1ByX HECMEIINBAIOIINXCS )KUIKOCTEW € IOMOILIBIO AEIUTEIBHON BOPOHKH.
Juctunnarop u ero padora.

VYcranoBka Uit punbTpoBaHus u €€ paboTa.

YcTaHoBKa /17151 BeITapuBaHus U €€ padoTa.

Konnexmust 6bITOBBIX TPUOOPOB AJIst GUIIBTPOBAHUS BO3IYXA.

Pa3nenenue kpacsuiero BemiecTBa ¢poMacTepa ¢ HIOMOIIbIO MeToAa OyMa)KHOM XpoMaTorpaduu.
Mogenu aJuIoTpONHBIX MOAU(UKALIUI YTIepoia U Cephbl.

[Tonyuenue o30Ha.

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

KopoTkoneproaHblil ¥ JIIMHHONEPUOAHBIN BapUaHTHI epruoanyeckor cuctemsl [. 1. Menneneesa.
KoHcTpynpoBanue mapocTepKHEBBIX MOIEIEH MOJIEKYI.

Arnmapat Kunmna.

Paznoxenue 6Guxpomara aMMOHHS.

['openue cepbl 1 MAarHUEBOM JICHTHI.

IToptpets M. B. JlIomonocoBa u A. JI. JIaByasbe.

OnbIThI, WJUTIOCTPUPYIOLINE 3aKOH COXPAHEHUS MAcChl BEILIECTB.

I'openue docdopa, pacTBoOpeHHE TPOAYKTa TOPEHUSI B BOJE U HCCIEIOBAHUE MOJIYYEHHOTO PacTBOpa
JTAKMYCOM.

B3anMopaelicTBUE CONSIHON KHUCIOTEL C IIMHKOM.

[Tonyuenune ruapoxcuna meau(Il) u ero paznoxxeHne mpu HarpeBaHUH.



JlaGoparopHbie ONBITHI

* O3HaKOMJIEHHE ¢ KOJUIEKIIMEH 1ab0paTOpHON TOCY/IbI.

* [IpoBepka repMeTUYHOCTH MpUOOpa /IS MOTYUESHHS Ta30B.

* O3HaKOMJIEHHE C MHUHEpaJIaMH, 00pa3yIOIIUMHU TPAHHUT.

* [IpuroroBiieHne reTepoOreHHON CMeCH MOPOIIKOB CEPhI C JKEIE30M U UX pa3JIesieHue.

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

* [Tonyuenue ruapokcuaa meau(Il) u ero B3auMoaecTBHUE ¢ CEPHOM KUCIOTOM.

* B3aumopelicTBre pacTBOpa COIbl C KUCIOTOM.

* [IpoBepka 3aKoHa COXpaHEHHsI MACChl BEIIECTB Ha MPUMEPE B3aUMOCHCTBHS IIETOYH C KHCIOTOM.
 I[IpoBepka 3aKOHa COXpaHEHMsS MAacChl BEIIECTB HAa MPHUMEpPE B3aUMOJCHCTBHUS WIENOYH C COJIBIO
xeneza(lll).

* Paznoxenue nepokcuia BOIOpoaa ¢ MOMOIIbIo okcua mapranna (IV).

3aMelleHue KeIe30M MEIU B METHOM KYIIOpOCE.

IIpakTuyeckue padoThl

1. I[IpaBuia TeXHUKH OE30MACHOCTH M HEKOTOPBIE BHIBI pabOT B XUMHUECKOW JabopaTopuu (KabuHeTe
XUMUHN ).

2. HabGroneHue 3a ropsiieii CBE4OHu.

3. Ananu3 noyBsl (aHasor paboTsl «OYUCTKA TOBAPEHHOU COMNY).

BaskHeiimue npeacTaBuTe I HEOPraHUYECKUX BelleCTB.
KosnnyecTBeHHBbIE OTHOLICHHS] B XUMUH

CocraB Bo3ayxa. [lonsTre 00 00BEMHON m0sie ((p) KOMIIOHEHTA MPUPOJHOW Tra30BOM cMecH —
Bo3ayxa. Pacuér 00béMa KOMIIOHEHTA ra30BOM CMECH 110 €ro 00bEMHOM 1051€ U HA00OpOT.

Kucnopoa. O3o0u. [Tonydyenue xucnopona. Cobupanue U pacno3HaBaHUE KHCIOpPOJa. XUMHUECKUE
CBOMCTBAa KHCJIOpPOJA: B3aUMOJICHCTBUE C MeETa/llaMH, HEMETallaMd M CJIO)KHBIMH BEILECTBAMHU.
IIpumenenne kucnopona. KpyroBopor kuciaopoja B IpupoJe.

Oxkcuapl. O0pa3oBaHue Ha3BaHUM OKCHIOB 1O ux hopmynam. CocraBiieHre GopMys OKCHUIOB O MX
Ha3zBaHMsIM. [IpencraBuTeny OKCUIO0B: BOJA U YIIIEKUCIBIN I'a3, HEraléHas U3BECTb.

Bonopon B mnpuponse. ®dusmueckue M XMMHUYECKHE CBOMCTBA BOAOPOJA, €ro IOIY4YeHHE H
IIPUMEHEHHUE.

Kucnorel, ux coctaB u ux xnaccudukanus. Uunukatopel. Tabmuia pactBopumoctu. CepHas u
COJISIHAs! KUCJIOThI, UX CBOMCTBA U IPUMEHEHHE.

Conu, ux coctaB u Ha3BaHusa. PacTtBopuMocTh coneil B Bone. llpencraButenu coseit: Xyopuj
HaTpus, kKapOoHaT HaTpus, pocdar KanbLus.

[Tocrosinnass ABoraapo. KommuectBo BemiectBa. Monb. MonsipHas macca. KparHble enuHUIIBI
U3MEpPEHUs] KOJIMYECTBA BELIECTBA — MUJUIMMOJIb U KWJIOMOJIb, MUJUIMMOJIIpPHAs: M KWJIOMOJISIPHAsS
Macchl BELIECTBa.

Pac4€rbl ¢ MCIOIB30BaHMEM NOHATUH «KOJMYECTBO BEILECTBA», «MOJISIPHAs Macca», «IIOCTOSHHas

ABorazpo».

3akon ABoraapo. MomsipHbIii 00bEM ra3000pa3Hbix BemiecTB. OTHOCUTENbHAS IJIOTHOCTh Ta3a 1o
IpYromy rasy.

KpaTtHble equHUIBI M3MEpEHUs] — MIUIMMOJISIPHBI M KUJIOMOJISIPHBI OOBEMBI T'a3000pa3HbIX
BEILIECTB.

Pacuérel ¢ UCnOIb30BaHMEM MOHSTHN «KOJIMYECTBO BEIIECTBA», «MOJIPHAs Maccay», «MOJSIPHBIN
00BEM Ta30BY», «IUCIO ABOTAIAPO».

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

OcHoBaHus, UX coctaB. PacTBOpUMOCTh OCHOBaHU B Boje. VMI3MeHeHHe OKpacKu MHIUKATOPOB B
uienouHoi cpene. [IpencraBurenu menoveil: THAPOKCU B HATPUS, KIS U KaJIbIUS.

PactBopurens u pacrBopénHoe BemectBo. PactBopbl. PactBopenue. I'maparsl. MaccoBas 1o
pacTBOpEHHOTO BellecTBA. Pacu€rhl, CBSI3aHHBIE C UCIOJIB30BAHUEM TIOHSATHS «MaccoBas JOJs
PacTBOPEHHOTO BEIIECTBAY.



JdemoHcTpauuu

Onpenenenne coepkaHus KUCI0pOia B BO3AYXE.

[TosydeHune kucaopoa pas3iioKeHUEM IIEpPMaHraHaTa Kajaus U MepoOKCUIa BOAOPOa.
CoOupaHue MeTo/IOM BBITECHEHHS BO3yXa U BOJIBI.

PacnioznaBanue kucinopoza.

I'openne Maraus, xenesa, yris, cepsl U pocdopa B KUCIOPOJIE.

Komekuust okcnaos.

[Tony4yenue, cobupanue 1 pacro3HaBaHHE BOJOPOJIA.

I'openne Bogopoza.

B3aumopeiictue Bogopoaa ¢ okcumom meau(1l).

Komnekuust MUHEpalIbHBIX KUCIIOT.

ITpaBuio pa30aBieHus: cepoil KUCIOTHI.

Komnexknus conen.

Tabnuua pacTBOPUMOCTH KUCIIOT, OCHOBaHUH U coJieil B BOJIE.

HekoTopeie MeTaibl, HEMETAJUIBI M COEAMHEHUSI C KOJIMYECTBOM BEILECTBA, PaBHBIM 1 MOJIb.
Mozenp MossipHOro 00bEMa ra3000pa3HbIX BEIIECTB.

Komnexkuus ocHOBaHUI.

JlaGopaTopHble ONBITHI

* [IoMmyTHEHHE N3BECTKOBOM BOBI IIPU IIPOITYCKAHUM YIVIEKUCIIOrO rasa.

* [Tonyuenue BogopoJa B3auMOAECHCTBUEM LIMHKA C COJISTHON KHCIIOTOM.

* PacriozHaBaHue KUCIIOT C IOMOILBIO UHIUKATOPOB.

* MI3MeHeHne OKpacku MHANKATOPOB B LIEJIOYHOM cpejie.

* O3HakOMJICHME C IIpernapaTamMH JOMAIlHEW WM HIKOJbHOM amnTeyku: pacTBOpaMHU NEpOKCHIa
BOZOPOJa, CIUPTOBOM HACTOMKHU MOJ1a, aMMHAKA.

IIpakTnyeckune padornl

4. ITony4yeHnue, coOupaHue 1 pacrio3HaBaHUE KUCIOPOJa.

5. Ilonmyuenue, cobupanue 1 pacno3HaBaHHE BOAOPO/IA.

6. [IpuroroBneHue pacTBopa C 3alaHHON MacCOBOM J10JIEN pacCTBOPEHHOTO BEILIECTBA.

OcHOBHBIE KJIACCHI HEOPraHUYECKHUX COeIMHEHM I

O6o0menue cBeneHnii 00 OKCHAAaX, WX KiIacCU(PUKAIMKM, Ha3BaHHWSIX M CBoicTBax. CrmocoObl
MOJIyYEHUsI OKCUJIOB

OcHoBaHus, uX KiIaccupuKkanus, Ha3BaHWS UM CBOWCTBA. B3ammonelcTBHE C KUCIOTaMH,
KHCIIOTHBIMU OKCHUJAMHU M COJISIMU. Pa3nokeHue HepacTBOPUMBIX OCHOBaHHU. CIOCOOBI MONydeHUs
OCHOBaHHIA.

Kucnotsl, ux xnaccuduxarus u Ha3BaHus. OOIIMe XMMHYECKHUE CBOICTBa KUCIOT. B3aumoelicTBue
KHCIIOT C METaJllaMU. DJEKTPOXUMHUECKUM psiJl HanpssKeHU MeTayuioB. BzaumonelcTBue KUCIOT ¢
OKCHUJaMU METaNIOB. B3auMmonelcTBUE KHUCIOT C OCHOBAaHUSIMHM — pEaKIUs HEeHUTpalu3aluu.
B3aumogeiicTBre kuciot ¢ consimu. [lomydenne 6eCKUCIOpOAHBIX U KUCTOPOACOIEPIKAIINUX KUCIIOT.

Conu, ux knaccupukanus U CBOWCTBa. B3auMmopeiicTBue comieil ¢ MeTaiaamMu, 0COOCHHOCTH ITHX
peakuuii. BzaumoaencTBue cosiei ¢ COIsIMH.

['eneTnueckue psabl MeTaula U HeMeTallIa. [ 'eHeTnuueckast CBs3b MEXIy KI1acCaMU HEOPTaHMUECKUX
BCIIIECTB.

JlabopaTopHbIe ONbITHI

* BsauMoelicTBHE OKCHIa KAJIbIINS C BOJIOM.

* [TomyTHEHHE U3BECTKOBOW BOJBI.

* Peaknus HeUTpaM3aum.

* [Tonyuenne runpoxcuna meau(Il) u ero B3anMoaelcTBUE C KUCIOTOM.
* Paznoxxenne ruapokcuna meau(Il) mpu HarpeBanmm.

* B3aumoeicTBre KUCIOT C METalJIaMU.

* B3auMoielicTBUE KUCIIOT C COJIIMU.

* O3HaKOMIICHUE C KOJIJISKIIUEH COICH.

* BzaumopetictBue cynbdara meau(ll) c xemezom.



* B3auMoelicTBUE COJIEN C COJIIMMU.

. FGHCTI/I‘IQCKHH CBS3b Mexcny KiiacCaMu HeOpFaHI/I‘ICCKI/IX BCIICCTB HA HpHMepe COGI[I/IHGHI/II\/JI MEOu.
IIpakTuyeckue padoThl

7. Pelienne sKCIepUMEHTANIbHBIX 3a/1a4 110 TeMe «OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COCTMHEHUI.

Ilepuoauyeckuii 3aKOH M MEePUOAHYECKAA cUCTeMa XumMH4yeckux iemMenToB /. . MenaeseeBa.
Crtpoenue atoma

EcrecTBeHHBIE CeMEMCTBA XMMUYECKHUX DJIEMEHTOB: IIEIOYHBIC M IIEJIOYHO3EMEIbHBIC METAJLIbI,
raJIoreHbl, HHEpTHBIC (OJaropoanbie) ra3el. AMQPOTEpHOCTh. AMGMOTEPHBIC OKCUIBI U THIPOKCHUJIBI.
KomrrekcHbie conn.

Otkpertue . . MenneneeBbIM NepUOIUYECKOTO 3aKOHA U CO3JJaHUE UM MEPUOINYECKON CHUCTEMBI
XHUMHYECKHUX 3JIEMEHTOB.

ATOMBI Kak ¢opMa CyIIECTBOBAHUS XUMHUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEICHUS O CTPOCHHH
aTomoB. Jloka3aTenbCTBa CIOXKHOCTH CcTpoeHHs aroMoB. OmnbiTel Pesepdopaa. [lnanerapuas mMozaenb
CTPOCHUS aTOMa.

CoctaB aTOMHBIX sJIep: HPOTOHBI, HEUTpPOHBI. OTHOCUTENbHAs aToMHass Macca. B3auMocBsi3b
MOHATUH «IIPOTOH», «KHEUTPOH», KOTHOCUTEIbHASI ATOMHAs Macca.

Muxkpomup. I1eKkTpoHbl. CTpOSHHE JIEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKUX dn1eMeHToB 1—20.
[TonsiTHE 0 3aBEPIIEHHOM JIEKTPOHHOM YPOBHE.

MN3otonbl. ®usumueckuid  cMbica  cUMBOJUKU  Ilepuomgmyeckoit  cucrembl. CoBpeMeHHas
(hopMyIIMpPOBKa IEPUOIMUYECKOTO 3aKOHA. 3MEHEHUs CBOWCTB JIEMEHTOB B MIEPHOAX U IPYMIaxX KaK
(GYHKIUS CTPOCHHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepuCTUKaA 3JIEMEHTa-METayla U 3JEMEHTa-HEMETAIJIA 110 UX TOJOKEHUIO B MEPUOIUYECKOM
CHCTeMe XuMHYeCKHuX 3aeMeHToB /1. 1. MeHnaeneena.

JdeMoHcTpanuu

Paznuunbie hopMbI TaOIUI TEPUOANUECKON CHCTEMBI.

MopenupoBanue nmoctpoeHus nepuoandeckon cucreMsl J[. . Menneneesa.
Mogenu aTOMOB XMMHUYECKHX 3JI€MEHTOB.

Moienu aToMOB 3JI€MEHTOB |—3-T0 TIepHO/IOB.

JlabopaTopHbIe ONbITHI

* [Tonyuenue aMmpoTepHOTO THAPOKCHIA U UCCIIEIOBAHUE €TI0 CBOWCTB.

Xumuyeckasi cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIE PEAKIIUT

WNonnast xumuyeckasi cBsi3b. MOHBI, 00pa30BaHHBIE aTOMaMHM METAJUIOB U HeMeTaoB. CXeMbl
o0Opa3oBaHMs MOHHOW CBSI3W Ui OWHAPHBIX COeNWHEHWH. VOHHBIC KPHCTAUIMYECKUE DPEHIETKH U
(dbu3nyecKre CBOMCTBA BEUIECTB C STUM THIIOM pemeTok. [ToHsTHe 0 hOopMYyTBHOM eTUHUIIE BEIIECTRA.

KoBaneHTHass XWMHYecKasi CBsI3b. OJIEKTPOHHBIE U CTPYKTypHbIe ¢dopMmynbl. [loHATHE O
BajieHTHOCTH. KoBaneHTHast HemossipHas CBs3b. CxeMbl 00pa3oBaHUs KOBAJICHTHOM CBS3U s
OMHAPHBIX COeTMHEHUH. MOJICKYJIIPHBIC H aTOMHBIC KPHCTAUIMYSCKUE PEIIETKA M CBOWCTBA BEIIECTB
C 9TUM THUIIOM PEIIETOK.

DNEKTPOOTPUIIATEIIEHOCTh. Psii 3nekTpooTpuniaTelbHOCTH. KOBalleHTHAsI TOJSpHAsS XUMUYecKas
cBs13b. Jlumonb. Cxembl 00pa3oBaHMs KOBAJCHTHOW IMOJSIPHON CBSI3U ISl OMHAPHBIX COSIMHEHMIA.
MounekysipHbIe 1 aTOMHBIE KPHCTAUNTMYSCKUE PENIETKH M CBOMCTBA BEIIECTB C ATHM THIIOM PEIIETOK.

Mertannudeckass XUMHUYecKas CBsI3b W MeETaJUIMUECKas KpuCTaludeckas pemérka. CpolicTBa
BEIIECTB C TUM THIIOM pemEToK. EquHas mpupo a XUMHYECKHX CBSI3CH.

Crenens okucnenusi. CpaBHEHHE CTENICHH OKUCICHHs U BaJeHTHOCTH. [IpaBuia pacuéra creneneit
OKHCJICHUS TI0 (hopMyITaM XUMUIECKUX COCTMHCHUH.

OKHCIUTENFHO-BOCCTAHOBUTENbHBIC peakinu. OnpeaeneHrne cTerneHeid OKUCIEHUs sl DIEMEHTOB,
o0pa3yloIIUX BEIIeCTBA pa3HbIX KIACCOB. Peaknmuu HMOHHOTO OOMEHa H  OKHCIHMTEIbHO-
BOCCTAaHOBUTENbHBIE peaknuu. OKHCIUTENhb W BOCCTAHOBUTENb, OKHCICHHE U BOCCTAHOBJICHHE.
CocTaBiieHHe ypaBHEHUH OKHCIHTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUH METOJOM 3JICKTPOHHOTO
OaaHca.



JdemoHcTpauuu
Buneodparments! u cnaiinbl «loHHas XUMHUECKast CBSI3bY.

Konzexius BenecTs ¢ HOHHOM XUMHUYECKOH CBS3EIO.

Moaeny MOHHBIX KPUCTAIIMYECKUX PEIIETOK.
Buneodparmentst u cnaiiasl «KoBajieHTHAsE XUMHAYECKAsT CBS3hY.
Kosekuus BemecTs MOJIEKYJIIPHOTO M @aTOMHOI'O CTPOEHHS.

Moaenu MOJEKYJSPHBIX M aTOMHBIX KPUCTAUTMYECKUX PELIETOK.

BuneogpparmenTs! u cnaiiipl «MeTainuecKasi XMMUUECKas CBSI3b.

Komnekuust «MeTaibl ¥ CIIaBbD».
B3anMozeiicTBre 1MHKA ¢ Cepoi, COMSTHOM KUCI0TOH, Xsopuaom meau (1I).
['openue marnus.

B3anmoaeiicTBre XJIOpHOM U CEPOBOAOPOIHOM BOJIBI.

JlabopaTopHbIe ONbITHI
* M3roroBiieHne Mo1e/1, WUTIOCTPUPYIOLIEH CBOMCTBA METAINIMUECKOM CBA3H

TEMATHYECKOE IVTAHUHPOBAHHE 9 KJ/IACC

No Tema Kon-Bo Ko:1-Bo 4acoB mo paboueit
/I Y4acoB 110 porpamme
aBTOPCKOH
P Kon-so | Kon-Bo Kon-Bo
nporpamMmme
YacoB B | MpaKTHUe KOHTPO
TeMe CKHX JBHBIX
pabot pabot
1. | IloBropenue u 0600IIEHHNE CBEACHUN TIO KypCy 8 5 5 - -
KJ1acca. XMMUYECKUE PEAKIIUU
2. | XuMHYeCKHe PeakIny B pacTBOpax 10 10 1 1
3. HeMeTamnsl 1 UX coeTUHEHUS 25 27 4 1
4, MeTaibl 1 UX COETUHEHUS 17 17 2 1
5. | XuMus u okpyKaromas cpeaa 2 2 - -
6. | O6oOmenue 3HaHUH 0 XUMHU 32 KYPC OCHOBHOM 7 7 - 1
mikodbl. [TogroroBka k OCHOBHOMY
rocyaapcTBeHHOMY dKk3ameny (OI'9)
Hroro 66 + 4 yaca 68 7 4
pe3epBHOe
Bpems

B paGouyro mporpaMmy BHecCeHBbI CJIeAyIOIe H3MEeHEeHHS

C6A3AH0 ¢ mem, Uno UMeHHO 60npocvl no 2MOU meme 8bi3bl8AIOM 3ampy()HeHuﬂ npu

6bINOJIHeHUU 3A0AHULL

» Jlsa uaca pesepsrnozo epemenu pacnpeoenenvl 6 memy: «Hememannvl u ux coeourenusy. Imo




Conep:kanue Kypca XuMUM
9 knacc

IloBTOpeHue u 0000mIeHNe cBeeHUI M0 Kypcy 8 kiacca

Bunapubie coenunnenus. OKcuabl coiieoOpasyromue W HecojeoOpasyrommue. [ uapoKCus:
OCHOBaHUs, aM(OTEpHbIE THIPOKCHUJIBI, KUCIOPOACOAepkKalue KUcioTel. CpeaHue, KUCible,
OCHOBHBIE U KOMIUJIEKCHBIE COJIU.

O06o001ieHre cBeleHui 0 XUMHUYECKUX peakiusax. Kiaccupukanus XuMUYecKuX peakuui 1o
pPa3IMYHBIM TpPU3HAKaM: COCTAaBy M YHCIY pPEarHpylolmmMx H 00pa3ylolmuxcs BeLIeCTB,
TerioBoMy 3G (deKTy, 00paTUMOCTH, U3MEHEHHUIO CTENICHEH OKUCIICHHS SJIEMEHTOB, 00pa3yIOIINX
pearupymroliue BELIECTBA, arperaTHOMY COCTOSIHUIO pearvpyrolux BELIECTB, HCIOJIb30BAaHUIO
KaTajan3aTopa.

[TonsiTvie O CKOPOCTH XMMHUYECKOM peakiuu. DakTopsl, BIUSIOMINE HA CKOPOCTh XMMHUECKUX
peakuuii: MpUpoJa pEearupyroluX BELIECTB, MX KOHIEHTpalus, TeMIleparypa, IUIOIalb
CONPUKOCHOBEHHSI, HAMMYUE KaTanu3zaropa. Karamus.

JleMoOHCTpaL U

O3HakoOMJIEHUE C KOJUIEKLIUSIMU METAJUIOB U HEMETAJLIOB.

O3HaKOMJIEHHE C KOJUIEKLIIUSIMH OKCUOB, KUCIIOT U COJIEH.

3aBHUCHUMOCTH CKOPOCTH XUMHYECKON PeaKIMK OT MPUPOIBI PEarupyrOIINX BEIIECTB.
3aBUCHUMOCTbh CKOPOCTH XMMHUYECKON PEAKIMK OT KOHLIEHTPALUK PEArupyroluX BELIECTB.
3aBUCHUMOCTh CKOPOCTH XMMHYECKOW PEeakIuu OT IUIOMIad CONMPUKOCHOBEHUS PEarupyromux
BELIECTB ((«KUISALIUHI CII0M»).

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

* BzaumonelicTBre aMmmuaka u XJ0poBOJOPOA.

* Peakuusi HEUTpanu3aium.

» Habmonenue Tennosoro s dexra peakiuu HeHTpanu3aluu.

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

* PaznosxeHue nepokcuia BOJOPOa ¢ IOMOIIbIO KaTaia3bl KapTodeis.

* 3aBUCHMOCTb CKOPOCTH XHMHYECKOW peaklUuu OT MPUPOJbl pEarupyrolux BeELIECTB Ha
nprUMepe B3aUMOJEWCTBUS pacTBOPOB THOCYJb(paTa HATpUs U XJopujaa Oapusi, THOCYyIbdara
HATpPUS U COJITHOM KUCIIOTHI.

* 3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEAKIIUHU OT MPUPOJIBI METAJUIOB IIPH X B3aMMOJEHCTBUN
C COJITHOM KHMCIJIOTOM.

* 3aBUCHMOCTb CKOPOCTH XMMHUYECKON peakluu OT IPUPOJIbI KUCIOT MIPH UX B3aUMOAECUCTBUH C
KeJle30M.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOU PEAKIIMU OT TEMIIEPATYPBHI.

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PeaKuu OT KOHIIEHTPAIIH.

* 3aBUCUMOCTb CKOPOCTH XMMHYECKOM peaklUu OT IUIOLIAJN CONPUKOCHOBEHHUS PEArMPYIOLINX
BEIIECTB.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakliu OT KaTalau3aTopa.

XHMHYeCKHE peaKIMH B PacTBOPAX JIEKTPOJINTOB

[TonsiTrie 00 AMEKTPONIUTUYECKON TUCCOLMALMU. DIIEKTPOIUTHI U HEAJNEKTPOIUTHL. MexaHu3M
JUCCOLMAIIMI 3JIEKTPOIIUTOB C PA3IMYHBIM XapakTepoM CBsA3H. CTENeHb AIEKTPOJIMTUYECKON
nucconranu. CUIIbHBIE U CI1a0ble 2JIEKTPOIUTHI.

OCHOBHBIE MOJIOKEHUSI TEOPUH IEKTPOIUTHYECKOH aucconnanuu. Kinaccupukanus noHOB U
uxX cBoHcTBa. KHCIOTBI, OCHOBaHMS W COJM Kak 2IEKTpoiMuThl. WX kimaccudukanus u
JUCCOLUALUS.

OO011e XuMHYECKUe CBOMCTBA KMCIIOT: M3MEHEHHE OKPACKU MHANKAaTOPOB, B3aUMOJICHCTBHE C
METaUIaMM, OKCHUJAMM M THIPOKCUIAMU METaUIOB U COJSIMU. MOJIEKyIsipHbIE U WOHHBIE



(monHBIE U COKpAIEHHBIE) YpaBHEHUS peakuil. XUMUUYECKUN CMBIC COKPAIIEHHBIX YPAaBHEHUH.
VYcoBus NpOTEKaHUs PEAKLUI MEKIY JJIEKTPOJIUTAMU 10 KOHLA. Pl akTUBHOCTH METaJIIIOB.

OO0mue XMMHYECKHE CBOWMCTBAa IIEJOYed: B3aMMOAECHCTBHE C KUCIOTAaMH, OKCHIAMHU
HEMeTalyioB, coyisiMu. OOmme XMMHUYECKHE CBOICTBAa HEpPacTBOPUMBIX  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 B3auMoJieiicTBUE cosieil ¢ Bofoi. ['uaposin3 conu CUIbHOrO OCHOBAHUS
U crnaboil KucnoTel. ['maponu3 coiam cnaboro OCHOBAaHUS M CHIBHOM KUCIOTHI. BomopoaHsrit
nokazateinb (pH).

CBolicTBa KHCIIOT, OCHOBaHMM, OKCHJIOB M COJIEdl B CBETE€ TEOPUU DIEKTPOIUTHUECKOMN
JUCCOLMALIMYU U IPEJCTABICHUH 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.
* [Tonmyuenue runpokcuna menu(Il) u ero B3aumoaecTBre ¢ pa3IUYHBIMUA KUCIOTAMHU.
* B3aumoelicTBie CHIIBHBIX KUCTOT ¢ okcuaoM meau(1l).
* BzaumoznelicTBre KUCIOT C METaJUIaMHU.
» KauecTBeHHas peakiusi Ha KapOOHAT-HOH.
* [Tony4yenue cTy1HS KpEMHUEBOU KUCIIOTBHI.
» KauecTBeHHas peakiiys Ha XJIOpUI- MU CYIb(paT-UOHBI.
* 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 ruapoxcuaa xenesa(lll).
* B3aumopeiicTBue xenesa ¢ pactBopoMm cynbharta meau(Il).
IIpakTyeckue padoTnl
1. Pemenue skcrepuMEHTAIBHBIX 33J]au MO TeMe «DIEKTPOIUTHUECKAs TUCCOLIUALIY.

HemeTtasibl M MX coeIUHEHNS

CTpoeHME aTOMOB HEMETAUIOB M HUX T[OJOKEHUE B MEPHOIUYECKON cucrteme. Psn
ANEKTPOOTpHUIaTEIbHOCTU. KpHUCTainnyeckue pemeTku HEMETaIOB — MPOCTBIX BEIECTB.
®dusnyeckue CcBOMCTBa  HeMmeTaioB. OOmme  XMMHYECKHE CBOWMCTBA  HEMETALJIOB:
OKUCITUTENbHBIE U BOCCTAHOBUTEIIBHBIE.

["asorensl, CTpoeHNE X aTOMOB M MOJIEKYJ. DU3NYECKUE U XUMUYECKHAE CBOKMCTBA TaJIOTEHOB.
3aKOHOMEPHOCTH HW3MEHEHHUS! CBOICTB TaJlOTEHOB B 3aBUCHMOCTH OT HUX TOJOXEHHUS B
MepuoInYecKor cucteme. Haxok/ieHne TajJoreHoB B MPUPOJIe U WX morydeHue. bruomornueckoe
3HAYECHHUE U MPUMEHEHHE rajJOoreHOB.

["aloreHoBOIOPOBI M COOTBETCTBYIOIIME WM  KHUCJIOTHI:  TIJIJABUKOBAs,  COJISTHAS,
OpomoBoJOpoIHasi, WOAOBOAOpoaHas. ['amoreHuapl. KauecTBeHHBIC peaknUyd HA TaJOTCHUI-
HOHBI. [[puMeHeHne coeIMHEeHN I TAIOTEHOB.

OObmas xapakrepuctuka smeMeHToB VIA-rpymmel. Cepa B mpupone u €€ MOJydeHHE.
AnnorponHeie MoaudUKAMA Ccephl M MX CBOWCTBA. XUMHUYECKHE CBOWCTBA Cepbl W €€
MIpUMEHEHUE.



CepoBoIOpOI: CTPOCHUE MOJIEKYJIBI, (PU3NYECKHEe M XUMHUYECKHE CBOMCTBa, MOJIyueHHE WU
3naueHue. CepoBojiopoanas kucinora. Cynbdusl u ux 3HaueHue. JIroMuHOpOpHI.

Oxcup cepri(1V), cepauctas kucnota, cynbpurbel. KadecTBeHHast peakiyst Ha Cylb(QUT-HOH.

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

CepHasi KUCIIOTa KaK CHJIBHBIN 31eKTpoauT. CBOWCTBA pa30aBICHHON CEPHOM KHUCIOTHI Kak
TUMIUYHON KHUCJIOTHI: B3aUMOJEHCTBUE C METalJIaMU, OCHOBHBIMU U aM(OTEPHBIMU OKCHIAMH,
OCHOBAHMSAMHU M aM(OTEPHBIMU THAPOKCHIAMH, coyisiMu. KauecTBeHHas peakuus Ha Cyibdar-
HOH.

OO0mias xapakTEepUCTHKA 3JEeMEHTOB VA-rpymnmbl. A30T, CTPOCHHE €ro aroMa U MOJEKYIIbI.
Ousnyeckue U XMMHYECKHME CBOICTBA M NPUMEHEHHE a3zoTa. A30T B IPHUPOJE U €ro
Ouosioruueckas poib.

AMMHUaK, CTpOEHHE MOJIEKYJIbl M (pU3ndeckue CBONCTBAa. AMMHUayHas BOJA, HAIIATHIPHBIN
CIUpT, I'MjapaT aMMuaka. J[OHOPHO-aKLENTOpPHBIM MeXaHU3M OOpa30BaHUS CBS3M B KaTHOHE
amMmMoHus. BoccraHoBuTenbHble CcBoiicTBa ammuaka. Coiad aMMOHHMST M HUX TNPUMEHEHHE.
KauecTBeHHast peakiiis Ha KaTHOH aMMOHMSL.

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

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

OO6mmas xapakTepucTka 31eMeHTOB [VA-Tpynmbl: 0COOEHHOCTH CTPOEHUS aTOMOB, MPOCTHIX
BEUIECTB U COEJMHEHUN B 3aBHCHUMOCTH OT IIOJIOKEHUS AJIEMEHTOB B IEPUOJUYECKON cucTeMe.
Yranepoa. AmnotrpomnHble MoauduKanuu: anma3, rpadur. AmopdHBIA yriepona: caxa,
aKTUBUPOBAHHBIA Yroib. AjcopOuus. XumMudeckue cBoicTBa yriepoaa. Kokcoxumuueckoe
MIPOU3BOJICTBO U ero npoaykuus. Kapousr.

Oxkcup yraepona(ll): crpoenune mosekynbl, mojgydenue u cBoictBa. Okcua yraepona(lV):
CTPOEHHE MOJIEKYJIbl, NTOJIyYE€HHE U CBOMCTBA. YTojbHas kuciaora. ConM yrolbHOM KHCIIOTHI:
KapOOHaThI U TUJPOKapOOHaThl. TexHudeckas v NuuieBas coja.

Opranuyeckast XUMHsL. YTJIEBOAOPO/IBI.

Mertan, 3TaH U NpONaH Kak NpeesibHbIe (HAChILIEHHbIE) YIIIEBOAOPOAbl. DTUJIEH U alleTUJIEH
KaK HemnpeaenabHble (HEHACBIIEHHbIE) YIieBoopoJbl. CTpyKTypHble (OpMyIbl BEIIECTB.
["'openue yrieBoaoponoB. Peakiiuu AeruApupoBaHus MpeieiabHbIX YTIIEBOI0POIOB.

CrupTel. DTWIOBBIA CHOUPT, €ro MOJydyeHHe, NMPUMEHEHHe U (U3NOJOTHYECKOe JeicTBHE.
TpéxaTOMHBIN CIUPT MIMLEPUH. YKCYCHAs! KUCJIOTA KaK MPeICTaBUTENb KapOOHOBBIX KHUCIIOT.

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

ITpon3BoacTBO cTekia U neMeHTta. [IpoayKius CHIMKaTHOM MPOMBIIIJIEHHOCTU: ONTHYECKOE
BOJIOKHO, KepaMuKa, (hapdop, pasHc. OnTudeckoe BOJIOKHO.

Hewmerannel B npupoze. @pakiimoHHas MeperoHKa *HUJIKOTO BO3yXa KaK Coco0 MOIydeHus
Kuciaopona, asora u aproHa. Ilomyuenue Qocdopa, kpemHHs, XJopa, HOAA. DJIEKTPOIH3
pacTBOpPOB.

[ToryueHue cepHOM KHCIOTBHI: ChIPbE, XMMH3M, TEXHOJIOIMYECKas CXeMa, METOJ KHIIAIIETro
CJIOs1, IPUHIIUIBI TEINIO0OMEHa, MPOTUBOTOKA M IUpKyIsiuuu. OneyMm. [Ipons3BoacTBO aMMuaka:
CBIPBE, XUMU3M, TEXHOJIIOTUYECKas CXEMa.

JleMoHCTpanuu

Kosneknus HeMeTanios.

Mopnenu KpUCTaJUINYECKUX PEIIETOK HEMETAIUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOpP ¥ MPUHIIUIIBI €r0 PaOOTHI.

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

BzaumopeincTBue TaJIOr€HOB ¢ METAJUIAMM.

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 TKAHEW CEPHUCTHIM ra3oM.
B3auMozeiicTBue KOHLIEGHTPUPOBAHHOM CEPHOM KHUCIOTHI C MEABIO.
OOyrinvMBaHUe OPraHMYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEPHOM KHCIOTOM.
Huarpamma «CocTaB BO31yxan.
Buneodparments! u cnaiiapl «IItuusu 6azaps.
[Toryuenue, cobupanue 1 pacrio3HaBaHUE aMMHUaKa.
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 KUCIOPO/IE.
[Tonydyenne 6enoro Gochopa 1 UCIBITAHHE €TI0 CBOMCTB.
Komnexkuust «O0pa3iibl NpUPOIHBIX COSAMHEHUN YTIIepoIay.
[optper H. . 3enunckoro. [Tornomienne pacTBOPEHHBIX BEIIECTB UM Ta30B 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 «OGpa3ibl NPUPOIHBIX COETMHEHUNH KPEMHUS.
Komnnekuus crekna, KepaMuKH, IEMEHTA U U3/1€IUH U3 HUX.
Konnekuus mpoayKIuy CHIMKAaTHOW ITPOMBIIITIEHHOCTH.
Buneodpparments! u cnaiiasl «IIpon3BoACTBO CTEKIIA U [IEMEHTAY.
Komnexuus «IIpupoaHele coeqMHEHNsT HEMETAIUIOB.
Buneodparments! u cnaiiabl «PpakMOHHAs IEPETOHKA KUJKOTO BO3AYXa».
Buneopparmentst u  crmaiiapl  «[lomyueHue  Bojopoja,  KUCIOpOJAa U TaJIOTEHOB
AIIEKTPOJIUTUYECKUM CIIOCOOOM.
Monenu anmnaparoB [Jis IPOU3BOJICTBA CEPHOM KHCIIOTHI.
Mopenb KUIsmero cios.
Mosenb KOJIOHHBI CHHTE3a aMMHUAKa.
Buneodparments! u cnaiiasl «I[Ipon3BocTBO CEPHOM KUCIOTHIY.
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.
* XMMHUYECKNE CBOMCTBA a30THOM KUCIIOTHI, KAK MIEKTPOJINTA.
» 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. VI3yyeHne 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 CHUCTEeME XUMHUYecKux adnemeHtoB [, U.
MenneneeBa, CTpOCHHME aTOMOB UM KPHUCTAUIOB METaUIOB. MeTalinyeckas CBs3b U
METAJJIMYECKasi KpUCTaJUIMYecKas pemeTka. PU3MYecKue CBOMCTBA METAIIOB: JJIEKTPO- M
TEIUIONPOBOAHOCTD, OTPAXKAIOIIAS CIIOCOOHOCTD, MIIACTUYHOCTh. YEPHBIE U IBETHHIC METAJLIBI.
Mertaiibl Kak BOCCTAHOBUTENIU. JIEKTPOXUMUYECKUN psAll HanpsbkeHud. BzaumopeiicTBue
METaJJIOB C HEMETAJUIaMH, OKCUAaMH, KUCIOTaMH, COJISIMU. AJIFOMUHOTEPMHUSL.

OOmas xapakTtepucTuka 23jeMeHTOB |A-rpynmbl. OKCHIBI W THIPOKCHIBI IIEIOYHBIX
METaJIOB, UX MOJy4eHHEe, CBOMCTBA, MpUMEHEHUE. BaxkHele coau menoYHbIX METAJIOB, X
3HAYEHUE B MPUPO/JIC U KU3HU YEIOBEKA.

OOmass ~ XapakTepUCTUKAa  BJIEMEHTOB HA-rpynoel.  Okcuzabl W TUAPOKCUIBI
HIEJIOYHO3EMEBHBIX METANIOB, UX IOJYYEHUE, CBOWCTBA M INpUMEHEHHe. BaxHeiue conu
HIEJIOYHO3EMEIbHBIX METaJUIOB, MX 3HAYEHHWE B MPHUPOJE M JKU3HU uenoBeka. KapOoHatsl u
TUAPOKAPOOHATHI KAJIBIIHS.

Bpemennas u nocrosiHHas XECTKOCTh BOJbI. CIIOCOOBI YCTpaHEHHSI BPEMEHHOM KECTKOCTH.
CrniocoObl ycTpaHEeHUS TTOCTOSIHHON KECTKOCTH.

CoenuHeHus alfOMUHUA B IpUpoe. XUMUYECKHE CBOMCTBA amoMUuHUsL. OCOOEHHOCTH OKCHJIA U
TUAPOKCHIA aTIOMHHHS KaK aM(OTEpHBIX COeAMHEHUN. BaxkHeme conu amroMuHus (XJIOpH,
cynbdar).

OcoOenHocTu cTpoeHus aroma xenesa. JKene3o B mpupoze. Baxkueiimue pyasl skenesa.
[Tosyuenue uyryna u cranu. Oxcuasl u ruapokcuasl xenesa(ll) u (I). Conu xeneza(Il) u (I1I).
OO6HapysxeHre KaTHOHOB elle3a B pacTBOpe. 3HaUE€HUE COSIMHEHH JKee3a.

Kopposust razoBast (XxumMudeckas) ¥ SJIEKTPOXMMHUUYECKas. 3alluTa METaUIOB OT KOPPO3HUH.
Meramiet B npupozge. I[lonsatue o wmeramnyprun. UY€pHas u  LBETHas MeTaJLTyprusi.
[MupomeTasmyprusi, THAPOMETALTYPTUs,  DJIEKTpOMETAUTyprus.  JloMeHHBI  Tpoliecc.
[TepepaboTka 4yryHa B CTallb. DJIEKTPOIH3 PACILIABOB.

JleMoOHCTpaL U

B3anmoneicTerue HaTpus, TUTUS U KaJbLHS C BOJOM.

['openue HaTpusi, MarHUsI U JKeJie3a B KUCIOPOJIE.

Bcnpiiika TepMUTHOM CMECH.

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

BzaumoneiicTBre allFOMUHHMS ¢ KUCIIOTaMU, IIEI0YaMHi U BOJOM.

B3aumogeiicTBure xene3a u MeIu ¢ XJIOPOM.

B3aumozeiictBue Meau € KOHLICHTPUPOBAHHOM CEPHOM KHMCIIOTOM M a30THOM KHUCIOTOU
(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 cnaiiapl «OKCHI aTIOMUHUS U €70 MOAU(PUKAITAN.

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

Pe3ynbTaThl IIIMTENBHOrO SKCIHEPUMEHTA IO HM3YYEHUIO KOPPO3UHU CTAIBHBIX M3JEIUA 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 xemnesa ¢ pactBopoM cyibdara meau(Il).

* [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 coctaB 3emid. ['opHbie nopoasl. Munepansl. Pyabl. OcagoyHble TOPHBIE TOPOBI.
ITonesHble HCKOIIAEMBIE.

VIcTOYHUKH XMMHYECKOTO 3arps3HEHHs] OKpyxkaromiei cpeapl. [1obanmpHbIe 3KOIOTHYECKUE
npoOJeMbl  YelIoBEYEeCTBA: HAPYIICHHE OHOT€OXMMHUYECKHX KPYTOBOPOTOB XHMHYECKHX
3JIEMEHTOB, MOTEIJICHUE KIMMaTa, KUCIOTHbIE JOKIU U Ap. O30HOBBIE AbIpbl. MeXIyHapOaHOE
COTPYJIHUYECTBO B OO0JACTH OXpaHbl OKPYXKAWOIIEH Cpeabl OT XMMHYECKOI'O 3arpsi3HEHUs.
«3enénas XuMus».

JleMoOHCTpaLuu

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

Konnekuus «Pynbl MeTamioBy.

BuneodpparmenTs! u cnaiipl «'106anbHble 3KOJI0TMYECKHE MTPOOIEMbI UETIOBEYECTBAY.
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 rocy1apCTBEHHOMY 3K3aMEHY

CrtpoeHue aroma B COOTBETCTBUU C IOJIOKEHHEM XHMHUYECKOTO 3JIEMEHTa B MEPUOIUUECKOMN
cucreme. CTpoeHHE BELIECTBA: XMMHUYECKAsl CBSA3b M KPUCTAJIIMYECKAs PEIIETKA. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BEMIECTB (METAJIIOB, HEMETAIJIOB, 0JIarOPOIHBIX
ra3oB) OT IOJIO)KEHMs 2JIEMEHTOB B IEPUOJMYECKOM cucTeMe. THIoJorus HEOpraHM4eCKHX
BEIIECTB, pa3jielieHue UX Ha Kiacchl ¥ rpynnsl. [IpencraBureny.

ITpu3Haky ¥ yclIOBUS NPOTEKAHMSI XUMUYECKUX pEaKUMUW. TUIOIOTUS XMMHUYECKUX PEeaKIUil
o pa3IMYHbIM MIPU3HAKAM. Peakuuu HMOHHOT'O oOMeHa. OxucauTenpHo-
BOCCTAHOBUTENIbHBIE PEAKIIUH.

XUMHUYECKUE CBOWCTBA TMPOCTBIX BEHIECTB. XAapaKTEPHbIE XUMHUYECKHUE CBOWCTBA
COJIe00pa3yomuX OKCHJIOB, THIPOKCHAOB (OCHOBAHHM, KHCIOPOJCOACPKAIINX KUCIOT U
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,

@DopMHpOBaHHE MOTUBAIUM YUEOHOM NeATeJbHOCTH:

- ®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-
BOCCTAaHOBUTEIBHBIC
peakuu

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

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

- 3HAYECHHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIHM,
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
COCTAaBJICHHS T€HETUYECKUX PSAJIOB METaJlIa, IEPEX0IHOTO
2JIEMEHTa, HEMeTalla.

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

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

Tema 2. Xumuueckue
peaKIu 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;

@®opMHpPOBaHHE 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 HAYYHOT0 MHPOBO33PEHHUS:
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 TCHETHYECKHX PSI0B HEMETAILJIOB.
®opMupoBaHUE NATPHOTHYECKOI0 BOCIIMTAHMS:
3HATH/MOHUMATH/YMEThH ONPeNeIATh:

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

- OMOJIOTHYECKYIO POJIb HEMETAIUIOB ISl OPTaHU3MOB;

- OCHOBBI 3/10pPOBOT0 00pa3a >KU3HH.

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

- IPOM3BOJICTBO CEPHOU KUCIIOTHI (BBIOOD CHIPHsI, HAYYHBIC
MPUHLMITEI TPOU3BOACTBA), CHIIMKATHOM MPOMBIILIEHHOCTHIO;
DopMHUPOBaHUE IKOJOTHYECKUX 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 IPOU3BOICTBOM.

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

(yrapHoro ra3za, COeIMHEHHI a30Ta, CEPHI).

Tema 4. MeTtamnsl

®opMUpOBaHHE HAYYHOI'0 MUPOBO33PEeHMA:
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 ITyTEM
COCTaBJICHHSI TEHETHUYECKHX PSIIOB METALIOB.

®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 3HAHMIL:
3HATBH/IOHUMATB/YMETh ONPeeIATh.

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

- pewatk 3a/1a4M ¢ MPOU3BOJICTBEHHBIM COICPKaHUEM.

@D opMUpOBaHHE IKOJOTMIECKUX 3HAHMIA:
3HATBH/IIOHMMATH/yMeTh IPUMEHSTD.

- IpaBUJIa TEXHUKH O€30MaCHOCTH MPH BHIOJHEHUU
MPAKTHYECKUX padoT ¢ 1eIbi0 (POPMUPOBAHHUS OEPEIKHOTO
OTHOIIEHHUS K CBOEMY 3/10POBbIO U 37J0POBBI0 OKPY’>KAIOIIHX.
- IpoOJIeMbI OXpaHbl OKPYKAIOIIEH Cpe/bl, CBI3aHHBIX 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
u GOpMHUPOBAaHUE HA 3TOI OCHOBE YOESKIEHHOCTHU B
HE00XO0IMMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIC;

- IBOMCTBEHHYIO POJIb XUMHUYECKOU IMPOMBIIIJIEHHOCTH B
OTHOILIEHUH IPUPOIBI

®opMupOBaHHE MATPUOTHYECKOTO BOCIIMTAHMA:
3HATH/MOHUMATH

- YyBCTBO JINYHOW OTBETCTBEHHOCTH 32 COXPaHEHHUE MPUPOIHON
cpenbl

DopMupoBaHMe IKOJOTHYECKUX 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 3a 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 IKOJOTHYECKUX U IKOHOMUYECKHUX 3HAHMIA:
3HATH/MOHUMATH/YMETh ONPeaeIATh:

- 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 COACPKAHUEM;

- pelIaTth 3a/1a4M ¢ MPOU3BOJICTBEHHBIM COICPKaHUEM.




