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OdenepanpHas paboyas mporpaMma 1Mo ydeOHOMY MpeaMeTy «XuMus» (0a30BbIi
ypoBeHb) (mpenMeTHas o60nactb «EcTecTBeHHO-HayuyHbIE TMPEIMEThD») BKIIOYAET
MOSICHUTEIBHYIO 3aIMMCKY, COJIepKaHue 00yUeHHUs, MIIAaHUPYEMbIE PE3YJIbTAThl OCBOCHUS
MpPOrpaMMBbl [0 XMMUHU, TEMATUYECKOE TIJIaHUPOBAHHUE.

[TosicHuTenpbHast 3amuMcka OTpakaeT OOIMe UEeTd W 3aJaud U3Y4YeHUsS XUMHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ HM3YYeHHIO O00y4YarolUMMHCH,
MECTO B CTPYKType y4eOHOTO TUIaHa, a TakKKe MOIXOIbI K OTOOpY COAep)aHus, K
OTPEICICHUIO TJIAHUPYEMBIX PE3yIbTaTOB.

Conepxanue OOydYeHHSI PACKPBIBACT  COJEPIKATCIbHBIE JUHWUH, KOTOPHIE
NpeiaratoTes A 00A3aTeIbHOI0 U3YYeHUs B KaXKJIOM KJlacce Ha YPOBHE OCHOBHOIO
o611ero oOpa3oBaHus.

[InaHupyembie pe3yJabTaTbl OCBOCHHUS MPOrPAMMbl 1O XUMUHU BKJIHOYAIOT
JUYHOCTHBIE, METallpeJMETHBIE PE3yJbTaThl 3a BECh MEpUOj OOy4YeHHUS Ha YpPOBHE
OCHOBHOT0 00111er0 00pa30BaHusl, a TAKXKE MPEIMETHBIE JOCTHKEHUS 00y4aroerocs 3a
KaXJIbIH T0J1 00yUeHUS.

HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1o XMMUM Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHuUsl COCTaBIEHA Ha
OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHUSI OCHOBHON 00pa30BaTEIbHOM MPOTrpaMMBbl
OCHOBHOTO 00111ero oopazoBanus, npeactaBieHHbIXx B PI'OC OO0, a Takke Ha OCHOBE
benepanpHOl paboueil mporpaMMbl BOCTIUTAHUS M ¢ YUYETOM KOHIIEIIIMU MPEToIaBaHus
ydueOHOro mnpeamera «XuMus» B 00pa3oBaTelIbHBIX OpraHu3anusax Poccuiickoit
denepanum.

[Iporpamma nmo xuMum pazpaboTaHa ¢ LETbI0 OKa3aHUS METOAUYECKON MOMOIIH
YUUTEIIO B CO3/IaHUU paboueil MporpaMmbl 1o y4eOHOMY TIPEIMETY.

[Tporpamma o xumMuu Aa€T NpeaAcTaBICHUE O LIEJIIX, 00IIei cTpaTeruu 00y4yeHus,
BOCIIUTAaHUSI U  Pa3BUTHS  OOYyYalOIIMXCS  CpPeACTBaMHM  y4yeOHOro  TMpeaMETa,
yCTaHABJIMBAET  O0s3aTelbHOE  MPEIMETHOE  COJAEpXKaHUE,  MpeayCMaTpUBaeT
pacrpe/ieseHre ero Mo KjaccaM U CTPYKTYpHUPOBAHHE MO pa3jiesiaM U TeMaM MPOTrPaMMbI
0 XUMHH, OIpeAeisieT KOJIMYSCTBEHHbIE W KAaueCTBEHHBIE XapaKTEPUCTUKU
COJIEp)KAHUS, PEKOMEHJIYEMYIO IOCIEI0BATEIbHOCTh M3YUYEHUSI XUMHUU C Y4YETOM
MEXKIPEIMETHBIX W BHYTPUIPEAMETHBIX CBsI3€H, JIOTMKH yd4eOHOro Tpoiiecca,
BO3PACTHBIX 0COOCHHOCTEH 00YyUYaroNIUXCsl, ONpEeAesieT BO3MOXXHOCTU TpeaMeTa Jjis
peanu3anuu  TpeOOBaHWI K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEIHHOU
nporpaMMbl Ha ypOBHE OCHOBHOTO 0O0Ilero oOpa3oBaHus, a Takke TpeOOBaHUU K
pe3ynbTataMm 00ydeHUs] XMMUU Ha YPOBHE TIEJIeH U3ydeHUs MPeIMeTa U OCHOBHBIX BUIOB
y4eOHO-TIO3HABATEILHON JIEATEIbHOCTH OOy4Yaromierocss IO OCBOSHUI0 YYEOHOTO
Co/IepKaHUsI.
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3HaHWE XHMHHM CIYXXKUT OCHOBOM Uil (OPMHUPOBAaHUS MHPOBO33PEHUS
oOyyJaromerocsi, €ro npejcTaBjIeHU 0 MaTepUaIbHOM €JIMHCTBE MHpPA, BAXKHYIO POJIb
UrparT GopMUpyeMble XUMUEH MPECTABICHUS O B3aUMOIIPEBPAIICHUSIX YHEPTUU U 00
HBOJIFOLIMM BELIECTB B MPUPOJIE, O MYTIX PELUICHUS INI00aTbHBIX MPOOJIEM YCTOMYHUBOIO
pa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM, 3HEPreTUYECKOM, MUIIEBON U AKOJIOTMYECKON
0e30macHOCTH, TPOOJIEM 3PABOOXPAHECHHS.

N3yuenune xumuu:

CITOCOOCTBYET peau3alii BO3MOXKHOCTEH ISl caMOpa3BUTUA M (OPMHUPOBAHUS
KYJBTYpPBI TUYHOCTH, €€ 00111e U PYHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJIaJi B (OPMHUPOBAHHE MBIIUICHUS MU TBOPUYECKHUX CIIOCOOHOCTEH
0o0yJarommxcsi,  HAaBBIKOB ~ HX  CaMOCTOSATEIIBHOM  y4eOHON  JeATEIbHOCTH,
SDKCIEPUMEHTAJIBHBIX W HUCCIEIOBATENbCKUX  YMEHUW,  HEOOXOIUMBIX  Kak
B ITIOBCETHEBHOM KHU3HH, TaK U B MPO(HECCHOHATBHOMN AEATEILHOCTH;

3HAKOMHMT CO CITeIM(UKON HAYyIHOTO MBIIIUICHUS, 3aKJIaJIbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIs/1a HA €JWHCTBO MPUPOJBI W YEJIOBEKA, SBJISACTCS OTBETCTBCHHBIM JTarloM B
GhopMUPOBAHUM €CTECTBEHHOHAYYHON I'PAaMOTHOCTH O0yYarOITHUXCS;

CIocoOCTBYET (hOPMHUPOBAHUIO IIECHHOCTHOT'O OTHOIIICHHS K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K MPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIQJI B AKOJOTHYECKOE 0Opa3oBaHUE
00yvarommxcs.

JlaHHbIE HampaBjiCHUS B OOYYEHUM XHUMHH OOCCIEeUHBAIOTCS crHenu(ukon
CoJIep>KaHusl y4€OHOTO TIpeAMETa, KOTOPBIN SBIISETCS MEJarornuecky aanTUPOBAHHBIM
OTpakeHUEeM 0a30BOM HAYKH XMMHUHU HA OTNPEJEIEHHOM dTare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero o0Opa3oBaHUS OPHEHTHPOBAH HA
OCBOEHHE OOYYalOIUMHUCS CHUCTEMbI T[€PBOHAYANIbHBIX TMOHATHH XWUMHUHU, OCHOB
HEOPraHUYE€CKOW XMMHUHM U HEKOTOPBIX OTHEJIbHBIX 3HAYMMBIX MOHSATHN OpPraHUYECKOU
XUMHH.

CtpykTypa cojaepKaHHs TMPOrpamMMbl MO XUMHUU C(HOPMHUpPOBAHA Ha OCHOBE
CHCTEMHOT0 NOAX0/1a K €€ n3ydyeHuto. Coaepx aHne CKIIAIbIBACTCS U3 CUCTEMBI TTIOHSITUI
0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATHI 0 XUMHUUYECKO# peakiiun. O0e
3TH CUCTEMBI CTPYKTYPHO OPTraHU30BAHBI MO MPHUHIIUITY MOCIE€I0BATEIBHOTO PA3BUTHS
3HAHWI Ha OCHOBE TEOPETUUYECKUX MPEICTABICHUN Pa3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCEIO0 €CTECTBO3HAHUS,

[Tepnoanueckoro 3axkona JI.1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XMMUU,

YYEHHS O CTPOEHUH aTOMa U XUMHUYECKOU CBSI3H;

peACTaBICHUM 00 AIEKTPOJUTHUECKON AUCCOIMAIIUU BEIIECTB B paCTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCS] HA OCHOBE OMIIMPUYECKH NOJIYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEI0BATENBLHO OT OJTHOTO YPOBHS K JPYrOMY,
BBINIOJIHASL (PYHKUMU OOBACHEHHS M TMPOTHO3UPOBAHUS CBOWMCTB, CTPOEHUS U
BO3MOKHOCTEN NPAKTUYECKOTO ITPUMEHEHUS U ITOTYYEHHUS U3y4aeMbIX BELIECTB.
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OcBoeHure mporpaMmbI 10 XUMHH CTIOCOOCTBYET (DOPMUPOBAHUIO TIPEICTABICHUS O
XMMHUYECKOW COCTaBJISIOIIECH HAYYHOU KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOM IIPUPO/IbI,
LIEHHOCTHOT'O OTHOIICHUSI K HAYYHOMY 3HAHUIO U METOJaM MTO3HAHUS B HayKe. M3yuenue
XUMHUH TPOUCXOJIUT C MIPUBIICUCHUEM 3HAHUN U3 paHee U3YYCHHBIX YU€OHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «bruonorus. 5—7 knacce» 1 «du3uka. 7 Kimace».

[Ipy u3yuyeHUM XUMHUU MPOUCXOIUT (HOPMUPOBAHME 3HAHMM OCHOB XHMHUYECKOM
HAayKl Kak O0O0JIACTU COBPEMEHHOI'O ECTECTBO3HAHHUS, NPAKTUYECKON EATEIbHOCTH
YyelioBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHMPOBOM KyJNbTYphl. 3agada y4eOHOro
peaMeTa COCTOMT B (DOPMUPOBAHUHM CUCTEMBI XUMHUYECKUX 3HAHWA — BAKHEUIIIUX
(bakToB, MOHATHUM, 3aKOHOB M TEOPETUYECKUX IMOJIOKEHUHN, JOCTYMHBIX 0000IIeHUN
MHPOBO33PEHYECKOTO XapaKTepa, sS3blka HayKH, B MPUOOIIEHWH K HAYYHBIM METOJaM
MO3HAHUSI TPU HU3YYCHUHU BEIIECTB W XUMHUUYECKUX peakiuii, B (POpMHUPOBAHUU
U Pa3BUTHUH MO3HABATEIBHBIX YMEHUN U UX MPUMEHEHHH B yueOHO-TIO3HABATEIHLHON U
y4eOHO-HUCCIIeI0BATENILCKON NEATeIbHOCTH, OCBOCHHUH MPaBUJI O€3011aCHOT0 OOpalleHUs
C BEILIECTBAMHU B OBCEHEBHOM KU3HHU.

[Ipy wm3yyeHUM XUMUU Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs Ba)XKHOE
3HaYEHUE MPUOOPENH TaKUE LU, KaK:

dbopMHpOBaHHE  WHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYJAHUYECTBY, CAMOCTOSTEILHOMY TMPUHITHIO PEIICHUH,
CIOCOOHOM aanTUPOBATHCA K OBICTPO MEHSIOIIHUMCS YCIOBUSAM KU3HU;

HaIpaBJIECHHOCTh O0YyYEHUs Ha CUCTEMATUYECKOE MPUOOIIEHHE 00y4aromuxcs K
CaMOCTOSITEJIbHOM TI03HABaTENbHOW JEATEeNbHOCTU, HAay4YHBIM METOJaM IO3HaHMS,
(bOpPMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUHU;

oOecrieueHre yCclIoBUM, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YJAIOITUMUCS OMBITA
pPa3HOOOpa3HOW JEeSATENHHOCTA, TO3HAHUS W CAMOIMO3HAHMS, KIIOYEBHIX HABHIKOB
(KJTFOUEBBIX KOMIETEHIINM ), UMEIOITUX YHUBEPCATBLHOE 3HAUCHUE JJISI PA3JIMUYHBIX BUJIOB
NeATEIIbHOCTH;

dbopmupoBanue oo1Iel QYHKIIMOHATBEHON U €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B
TOM YHUCJIE YMEHUN OOBSICHATHh U OLIEHUBATH SIBJICHUSI OKPYKAIOIIET0 MUPA, UCTIOJIb3YsI
3HAHUSA U ONBIT, MOJYYECHHbIE MPU M3YYEHHH XWMHH, NMPUMEHSATHh WX NPHU PELICHUH
po0sIeM B TOBCEAHEBHOM KU3HU U TPYAOBOM JCSATEIHHOCTH;

dbopmupoBaHre y oOOydYarommxcss TYMaHUCTUYECKUX OTHOIICHUH, TOHUMAaHUs
IIEHHOCTH XUMHUYECKUX 3HAHUW I BBIPAOOTKH OKOJOTHYECKU IIeIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOM NIEATEIHHOCTH B LIEJISAX COXPAHEHUSI CBOETO 370POBbS U
OKpYXarouenl NpUpOTHON CPEbI;

pa3BUTHE MOTHUBAlMM K  OOYYEHHIO, CHOCOOHOCTEH K  CAaMOKOHTPOJIIO
¥ CAaMOBOCTIMTAHUIO HA OCHOBE YCBOEHUS 0OIIIEYEIIOBEUECKHUX IIEHHOCTEHN, TOTOBHOCTH K
O0CO3HaHHOMY BBIOOPY MPOGUIIS U HATIPABICHHOCTH JAIBHEUIIIEr0 00yUeHUSI.

OOG1iee yuciIo 4acoB, pEKOMEHAOBAHHBIX IS U3y4eHUsT XUMUM, — 136 4acoB: B 8
KJ1acce — 68 yacoB (2 yaca B Hellento0), B 9 kitacce — 68 yacoB (2 yaca B HEJIETIO).



DdenepanbHas padboyas mporpamma | Xumusi. 8—9 knaccel (0a30BbIN YPOBEHD )

JUtst KaKJI0ro Kjacca NpeayCMOTPEHO PE3EPBHOE yueOHOE BpEMsl, KOTOPOE MOKET
OBITh UCMOJB30BAHO YYACTHUKAMH 00pa30BaTEIHLHOTO MPOIIEcca B LEsIX (GOPMUPOBAHUS
BapUATHUBHOMN COCTABJISIONICH COfep KaHUsI KOHKPETHOM paboueii mporpaMmel. [1pu aTom
oOsi3aTenpbHas (MHBapUAHTHAs) YacTh COJACPXKAHUS TPEIMETa, YCTaHOBJICHHAs
npuMepHOi paboyeit mporpaMMoi, U BpeMsi, OTBOJIMMOE Ha €€ U3yuYeHHE, TOJKHBI ObITh
COXPAHEHBI ITOJTHOCTHIO.
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COAEPXKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHble XUMHYECKHE MOHATHS

[Tpenmer xumuu. Poias XuMuM B )KU3HU YeJOBEKa. XUMHS B CUCTEME HayK. Tena u
BemecTBa. Ou3ndeckre CBOMCTBA BEIIECTB. ATrperaTHOe COCTOsTHUE BemiecTB. [lonsaTre
0 MeTojaax Io3HaHus B xuMuH. Yucrteie BemectBa M cMmecd. CrocoObl pas3jeneHus
cMeceH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE dJIeMEHThI. CHMBOJIBI XUMHUYECKUX JIEMEHTOB.
[IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumuueckas ¢opMmyna. BaleHTHOCTP aTOMOB XWMHYECKHX JJIEMEHTOB. 3aKOH
IMOCTOSTHCTBA cocTaBa BemecTB. OTHocHTeNbHAsg aTtomHass Macca. OTHoOCUTENbHAs
MOJICKYJIIpHas Macca. MaccoBast J0JIsl XUMHUYECKOTO JJIEMEHTA B COSMHEHUH.

KonuuectBo BemecTBa. Moib. Mossipaas Macca. BzanMocCBsI3b KOJIMYeCTBa, MacChI
U 4Yucla CTPYKTYPHBIX €IMHMI[ BemiecTBa. Pacuérel mo QopmyiaaM XHUMHYECKHUX
COE€INHCHUMN.

duznvecKre ¥ XUMUICCKHE SBJICHUS. XUMHUUECKas peakiys U e€ Mpu3HaKy. 3aKOH
COXpaHEHHUSI MacChl BEIIECTB. XUMHUYECKHE ypaBHEeHMs. Kiaccudukamus XUMUYECKUX
peakiuii (CoequHEHUs, pa3I0KEeHUs, 3aMeIlIeHUsI, OOMEHa).

Xumuyeckuii 5KCnepumenm:

3HAKOMCTBO C XHUMHYECKOW IOCYIOW, MpaBUiIaMu pabOThl B JIa0OpaTopuul U
npuémMamMu oOpaiieHuss ¢ J1abopaTOpHBIM OO0OpPYIOBaHUEM, H3YYEHHUE M OIHUCAHUE
(bu3nYeCKNX CBOMCTB 0Opa3IlOB HEOPTaHUUECKUX BEIIECTB, HAOMIOICHUE (PU3UUECKUX
(1aBieHUE BOCKA, TasHUE JIbJa, PACTUPAHUE caxapa B CTYNKE, KUTIEHUE U KOHACHC AU
BOAbI) M XUMHYECKHMX (TOpEeHHE CBEYM, MPOKAIMBAHME MEIHOM MPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KUCIOTOW) SIBICHUH, HAOJIOJIEHWE W OMHCAHHWE IMPU3HAKOB
MPOTEKAHWS] XMMHUYECKUX peakuui (pas3ioKeHHE caxapa, B3auMOJICHCTBUE CEpHOU
KHCIIOTBI € XJIOpUJIOM Oapus, pasznoxeHue ruapokcunaa meau (II) mpu HarpeBanuwm,
B3aMMOJICHCTBHE Kene3a ¢ pacTBopoM conu menu (II), mzydenne cnoco0oB pazeneHus
cMeceid (C TOMOIIBIO MarHuTa, (UIBTpOBaHUE, BbIIAPUBAHUE, IUCTUIUISALMS,
xpoMarorpadusi), MpoBeACHHE OYUCTKUA MOBAPEHHOM COJIM, HAOIIOJACHUE U OINUCAHUE
pEe3yJabTAaTOB MPOBEACHUSA OMbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MaccChl,
CO3J]aHuE MoJIeNiel MOJIEKYJ (ILIapOCTEPHKHEBBIX).

BaxxHelne npeacTaBuTe M HCOPraHUYECKHUX BELIECTB
Boznyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 35eMeHT U TPOCTOE BEIIECTBO.
Haxoxnaenue kuciopoaa B mpupoje, GU3NYECKUe ¥ XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcunbl. [Ipumenenue xuciopoga. CrnocoObl MOMydeHHs] KHCIOPOJa B
nabopaTopun W MpoMmbIIeHHOCTH. KpyroBopor kwucinopoga B mpupone. O30H —
AIJIOTPOITHAS MOAU(DUKAIIHS KUCIOPOAA.
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TennoBoii 3 PexT XuMUIeCKol peaklun, TePMOXUMUYECKUE YPaBHEHUS, IK30- U
ASHIAOTEPMUYECKHE peakluu. TOMIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUICHUE
MapHUKOBOTO A (DeKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bopopon — anemMeHT u mpocTtoe BemiecTBo. HaxokaeHue BoAopoja B MPHUPOJE,
bu3nYecKrue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI moaydeHus. KucioTer u
COJIN.

Monsipabiil 00BEM ra3oB. PacyéTel N0 XUMUUECKUM YPaBHEHUSIM.

dusnveckre CBOMCTBa BOAbI. Boga kak pactBoputeib. PactBopsl. HackilieHHbIE 1
HEHACBIIIEHHbIE pacTBOPHI. PacTBOpUMOCTH BElIECTB B Bojie. MaccoBast oJisl BEIIECTBa
B pacTBope. XUMHUYECKHE CBOKCTBA BOoAbl. OcHOBaHMs. Poib pacTBOpOB B mpupoie U B
YKW3HU yenoBeka. KpyroBopoT BOAbI B IpUpOIE. 3arpsi3HEHUE MPUPOAHBIX BOJ. OXpaHa
Y OYMCTKA IMPUPOIHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeauHeHuid. Oxcuabl. Kiaccudukanus
OKCHUJOB: coJieobpasyroiiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) 151
HecoseoOpaszyronme. HoMmenknatypa okcuoB. Pu3nyeckue U XMMHUUYECKUE CBOMCTBA
okcuaoB. [lomyyeHne okcHuIoB.

OcnoBanus. Knaccudukaius ocHOBaHM: MENTOYN U HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBaHuil. @PuU3MUYECKME W XHUMHUYECKUME CBOWCTBA OCHOBAHUM.
[TosryueHre OCHOBaHUI.

Kucnotel. Knaccudukanusa kucinor. Homenkmarypa xkucior. dusnyeckue u
XUMHYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCcTH MeTtaiuioB H.H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenknarypa coneit. ®U3ndeckue 1 XUMMAYECKUE CBOMCTBA COJICH.

[lonyuenune comnen.
I'eneTnueckas CBA3b MEXAY KJIACCAMHU HEOPTraHWUYECKUX COETMHEHHM.

Xumuyeckuu 5KCnepumenm:

KAueCTBEHHOE OMNPEIEICHUE COJAEPKAHMSI KHUCIOpPOJa B BO3JyXe, MOJy4YEHHE,
coOupaHMe, paclo3HaBaHWE W U3yUYEHUE CBOMICTB KHUCIOpOAa, HaOII0/IeHHe
B3aMMOJICUCTBUS BEILECTB C KUCJIOPOJIOM U YCJIOBHUSI BO3HUKHOBEHHS U MPEKPAILICHUS
roperust (mokapa), O3HaAKOMJIEHHE C OOpa3llaMu OKCHUJIOB M OIKMCAaHUE WX CBOWMCTB,
noJilyuyeHue, coOMpaHue, paclio3HaBaHWE W M3Y4YEHHE CBOMCTB BOJOpojAa (TFOpEHHE),
B3auMoJielicTBue Bojopoaa ¢ okcugom wmeau (II) (Bo3MOXHO UCIONIB30BaHUE
BUJICOMATEpHaNoB), HaOmOJeHHe oOpa3loB BEIIECTB KOJUYECTBOM |  MOIb,
UCCIIEIOBaHHE OCOOCHHOCTEH PacTBOPEHMsI BELIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB € ONPEAEIEHHON MAaCCOBOM J10JI€H PAaCTBOPEHHOIO BELIECTBA,
B3aMMO/ICHCTBUE BOABI C METAINIAMU (HATPUEM U KaJlbIIueM) (BO3MOKHO UCIIOJIb30BaHUE
BUJIEOMATEPUAITIOB), HCCIEJOBAaHUE OOpa3l0B HEOPraHUYECKUX BELIECTB Pa3IMYHbIX
KJIACCOB, HAOJIOJIEHUE M3MEHEHHUs OKPACKM MHIMKATOPOB B PACTBOpPAX KHUCIOT U
niesouen, n3yyeHue B3auMoaencTeust okcuaa meau (II) ¢ pactBopom cepHON KHUCIOTHI,
KHUCJIOT C METAJJIAMU, PEAKLIUU HEUTPAIIU3ALINH, ITI0JIyYEHUE HEPACTBOPUMBIX OCHOBAHU,
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BBITCCHCHHC OTHOI'O METAJJIA IPYTUM U3 pacTBOpPa COJIM, pCIICHUC SKCIICPUMCHTAJIbHBIX
3aJayq 110 TCMC «BaxxHenme Kiaccol HCOPTaHUYCCKHUX CoeI[I/IHCHI/Iﬁ».

IMepuoaunueckuii 3axkoH u Ilepuoanyeckas cucrema xumuueckux 3jaemenros JI.U.
MenpgeneeBa. CrpoeHue aTomMoB. XuMHYecKas CBA3b. OKHCJIUTEIbHO-
BOCCTAHOBUTEJbHbIC PEaKIUU

[TepBbie TOMBITKY KJIACCU(UKAIIMN XUMUYIECKUX AJIeMEeHTOB. [loHATHE O rpymmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIE U HIEJI0YHO3EMEIbHBIE METaJUIbl, TAJIOTEHbI, THEPTHBIC
rasbl). DJIEMEHTBI, KOTOPbIE 00Pa3ytoT aM()OTEPHBIE OKCUJIBI U THAPOKCHIBI.

Ilepnonmueckuit 3akoH. [leppuoauyeckas cucrema XUMHYECKHX 3ieMeHTOB [ M.
MenneneeBa. KopoTkonepuomnas u anuHHonepuogHas ¢dopmbl [lepuognyeckoit
cucTeMbl xuMuueckux asemeHToB .M. Menzaeneesa. Ilepuoas!l u rpynnel. @usndyeckui
CMBICJI IOPAIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocTtaB aroMHbIX siaep. M3oTombl. DnekTpoHbl. CTpoeHHE
AIIEKTPOHHBIX 000JI0YEK aTOMOB NepBbIX 20 XUMHUECKUX 3JIeMeHTOB llepuoanueckoit
cucrembl JI.M1. MenzgeneeBa. XapakTepUCTHUKA XHMHUYECKOIO JJIEMEHTA II0 €ro
nosnoxeHuro B [lepuognueckon cucreme /.M. Menaeneesa.

3aKOHOMEpPHOCTM H3MEHEHHMS paguyca aTOMOB XHMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leproauueckor CUCTEMBI XUMUYECKUX

AJIIEMEHTOB ISl Pa3BUTHUS HayKu U npakTuku. JI.11. Mennenees — yd€Hblil U rpakJaHUH.

Xumuyeckass  cBsi3b. KoBanenTHas  (monsipHass W HEMOJSIpHAsi)  CBSI3b.
DIEeKTPOOTPUIATETbHOCTh XUMUUECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenb okucneHus. OKHCIUTEILHOBOCCTAHOBUTENbHBIE peakuuu. [Iponeccsl
OKHUCJIEHUA U BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuu sKCcnepumenm:

U3ydeHHe oO0pa3lloB BEHIECTB METAUNIOB W HEMETaUIOB, B3aMMOJICHCTBHE
TUJAPOKCUJA IIMHKA C pacTBOpaMHM KHUCIOT U IIeJOouYeld, MPOBEICHUE OIbITOB,
WUTIOCTPUPYIOLIUX MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (TopeHue,
peaKIuu pa3ioKeHUs, COSTUHEHHUS).

Meosicnpeomemuvie cés3u

Peanuzanust MeXnpeAMETHBIX CBSI3€H NpU HM3yYEeHUHM XUMHUM B & Kiacce
OCYIIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIINX €CTECTBEHHOHAYYHBIX MOHSATHM, TaK
W TIOHSTHM, SBJISIONIUXCS CHUCTEMHBIMHM JUISI OTACIBHBIX MPEAMETOB €CTECTBEHHO-
HAy4YHOTO ITUKJIA.

OO0mIre ecTeCTBeHHOHAYYHbBIE TIOHSTHSI: HAYYHBINA (DaKT, TUTIOTE3a, TEOPHsl, 3aKOH,
aHaJgu3, CHHTE3, KiIacCH(pUKAIUI, IEePUOAUIHOCTh, HAOIIOACHNES, DKCICPHMEHT,
MO/JICTUPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

®dusuka: Marepusi, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIHJ, WU30TOIIbI,
PaarMoaKTUBHOCTb, MOJIEKYJIa, DJICKTPUUYECKUH 3aps/l, BEIIECTBO, TEJIO, O0BEM,
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arperaTHOe COCTOSIHHE BEIIECTBA, ra3, (Pru3ndecKrue BETNINHBI, SAUHUIIEI H3MEPEHUS,
KOCMOC, TUTaHEeTHI, 3BE37b1, CoHIIE.
buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIEC TTIOPOIBI, TTOJIC3HBIC
UCKOIIaeMbI€, TOIUINBO, BOJHBIC PECYPCHI.

9 KUIACC

BemecTBo U xXumu4eckasi peakuus

[lepuonnueckuii 3akoH. [lepuognueckas cuctemMa XUMHYECKHUX diemeHToB ..
MenpneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHHH CBOWCTB XMMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KU, KAIbIUS U UX COCTMHEHUN B COOTBETCTBUU C
TMIOJIOYKEHUEM BJIEMEHTOB B lleproauueckoi CUCTEME U CTPOCHUEM UX aTOMOB.

Ctpoenue BenecTBa: BUAbl XUMAYECKON CBSA3U. THUIBI KPUCTALIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKOM PEHIETKM W BHIA
XUMHYECKOM CBSI3H.

Kimaccudukanuss um HOMEHKJIaTypa HEOPraHWYECKHUX BEIIECTB. XHWMHYECKUE
CBOMCTBA BEILIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIacCaM HEOPTraHUYECKUX COCITMHECHUN,
TEHETUYECKas CBSA3b HEOPTaHMYECKUX BEILIECTB.

Kimaccupukanuss XuMHYECKHX peakuid IO  pa3IMYHbBIM  MpU3HaKaM (110
YUCIy M COCTaBY Y4YacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBOMY 3¢ dexTy, 1o
W3MEHEHUIO CTEMEHEW OKHUCIEHUS XUMHYECKUX OJIEMEHTOB, IO OOpaTUMOCTH, IO
YY9aCTHIO KaTajgu3aTopa). DK30- U DHIAOTCPMHYECKHUE PEaKIUH, TEPMOXMMHUYCCKHE
YpaBHEHHS.

[lonsiTue O CKOPOCTM XUMHUYECKOM peakiuu. [loHsiTue 00 00paTUMBIX U
HEOOPATUMBIX XHMHUYECKHUX peaknusax. [IoHATHE O TOMOIEHHBIX M Te€TepOTrCHHBIX
peakuusx. [lonstue o karanuze. IloHsTHe O XHUMUYECKOM paBHOBecUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XMMUYECKON PEAKIIUN U TTOJIOKEHUE XUMUUECKOTO PABHOBECHS.

OKMCIINTEIILHO-BOCCTAHOBUTEILHBIC peakiuu, BJIEKTPOHHBIN OajaHC
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHOM peakunu. COCTaBICHUE YPABHEHUN OKUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA C UCIIOIb30BAaHUEM METO 1A JIEKTPOHHOIO OajlaHca.

Teopus 5SJIEKTPOIUTUYECKON JUCCOIMALMHU. OJIEKTPOJUTHI W HEAJICKTPOJUTHI.
Katnonbl, aHuoHbl. MexaHU3M JUCCOLMAIMM BEIIECTB C PAa3JWYHBIMU BHUIAMH
xuMuueckoit cBsa3u. Crenens auccoranuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakunu noHHOro oOMeHa. YCJIOBHUS MPOTEKAHUS pPEaKIMii MOHHOTO OOMEHa,
MOJIHBIE U COKPAIIEHHBIE MOHHBIC YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHUN U
COJICH B CBETE MPENCTaBICHUN 00 AIEKTPOIUTHIECCKON auccormaruu. KadecTBeHHBIC
peakiuu Ha UOHBI. [IoHsITHE O THAPOIU3E COTEH.
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Xumuueckuul IKCnepumMeHm:

03HAKOMJICHUE C MOJCIISIMU KPUCTATUIMYECKUX PEMIETOK HEOPTAHNIECKUX BEIICCTB
— METaJUIOB M HeMeTauioB (rpaduTa U aiamasa), CJI0KHBIX BEIIECTB (XJIOpHIa HATPHS),
WCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHWMHYECKOW PEAaKIUd OT BO3JICUCTBUS
pa3nuuHBIX (HAKTOPOB, HCCIEIOBAaHHE SJICKTPOIMPOBOAHOCTH PAaCTBOPOB BEIIECTB,
mporiecca AUCCOIMAIMKA KUCIIOT, MEI0Ye W cojei (BO3MOXKHO HCIOJIb30BaHUE BHIIEO
MaTepHayioB), TPOBEICHHUE OIBITOB, HILTIOCTPUPYIOIINX MPU3HAKY MPOTEKAHMS PEAKITUI
MOHHOTO 0OOMeHa (0Opa3oBaHHE OcajKa, BhIICNICHHE Ta3a, 00pa30BaHKE BOJIbI), OTIHITOB,
WLTIOCTPUPYIOIINX MPUMEPhI OKUCIHUTEIHHO-BOCCTAHOBUTENBHBIX pPEaKIMii (ropeHue,
peakiuu PA3NOKEHUS, COCAUHEHUS), pPACMNO3HABAHWE HEOPTaHMYECKUX BEIIECTB
C TIOMOIIIbIO KAY€CTBEHHBIX PEAKIINI Ha HOHBI, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7ad.

HemeTauibl 1 MX COeIMHEHUS
OO6mas xapakTepucTrka rajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbBIC
crenenu okucieHust. CtpoeHue u GU3N4YeCKue CBOMCTBA MPOCTHIX BEIIECTB — IAJIOCHOB.
XUMHUYECKHE CBOMCTBa Ha TMpUMEpe XJopa (B3aUMOJEHCTBUE C MeETaIaMH,
HEMEeTaJUIaMH, 1esiouamu). Xia0poBoaopoa. ComsiHasi KUCI0Ta, XMMUYECKUE CBOMCTBA,
MOJIyYeHHEe, nIpuMeHeHue. JleiicTBre XJiopa U XJOPOBOAOPOJA Ha OPraHU3M YEJIOBEKA.
Baxwuelime XJ10puabl 1 UX HAXOXKIAEHUE B IIPUPOJIE.

OO01as xapakrepuctuka 31emMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE  CTEIECHU okucieHusi. Crpoenue u ¢u3NUECKUE
CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa U CEPbl. AJIIIOTPOITHBIE MOAUDUKAIIUH

KHCJIOPOJIA U Cepbl. XMMHUUYECKUE CBOMCTBa cepbl. CepoBOAOPO, CTPOCHHUE,

dusnueckue u XuMuueckrne cBoiicTBa. OKCUIBI CEPhI KaK MPEICTaBUTENN KUCIOTHBIX
okcuioB. CepHast KMCJIOTa, (GU3NUECKUE U XMMUYECKUE CBOMCTBA (00IHe KaK
IPEICTaBUTENS KJIacca KUCIOT U cerupudeckue). XuMUYECKUE PEakiuy, JeKallue B
OCHOBE MTPOMBIIIJIEHHOTO CII0co0a MOTyuYeHHs! cepHOM KUcinoThl. [Ipumenenue cepHoi
KUCIOThI. CONM CEpHOM KUCIIOTHI, KAYECTBEHHAS peakius  Ha cyibdar-
VIOH. Haxoxnenue cepnl uee COCIMHECHUH B IIPUPO/IE.
XUMHUYECKOE 3arpsS3HEHUE OKPYKAIOIICH Cpelibl COeAUHEHUSIMU CEPhI (KUCIOTHBIC
JIOK]IW, 3arPsI3HEHUE BO3/lyXa U BOJIOEMOB), CITIOCOOBI ero mpenoTBpaiieHus. Oomas
XapakTepUucThKa 3jeMeHTOB VA-Tpytiibl. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTEepHbIC CTETICHU OKUCIIEHUS. A30T, paclpoCTpaHEeHHE B IPUpPo/Ie, GU3nyecKue u
XUMUYEeCKre cBoicTBa. KpyroBopor azora B mpupoje. AMMHUAK, ero pusndeckue u
XUMUYECKHE CBOMCTRA, MOJIydeHre 1 mpuMeHeHue. Coau aMMoHuUsI, uX (pusnueckue u
XMMHUYECKUE CBOWMCTBA, MpUMeHeHne. KauecTBeHHast peakiusi Ha MOHbI aMMOHHUS.
A3oTHas KuCoTa, €€ moifyuyeHue, GU3NIecKne 1 XMMHUYECKUE CBOIMCTBA (00II1e Kak
MPEACTABUTEIS Klacca KUCIOT U creruduueckue). Mcnoap30BaHne HUTPATOB U COJICH
aMMOHHUSI B KauyeCTBE MHUHEPAIbHBIX yAOOpeHud. XHUMHUECKOe 3arpsi3HCHUE
OKpY>Karolien cpeibl COSTMHEHUSIMU a30Ta (KUCIOTHBIC IO, 3arpsi3HEHUE BO3/IyXa,
o4BbI M BOA0EMOB). Docdop, ammorponHsie Mmoaudukaruu Gocdopa, dusnyeckue u
xumudeckue coricta. Oxcnn hochopa (V) u dhochopras kucnora, hpu3ndIecKue
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U XUMUYECKHE CBOWCTBa, TmomydeHune. Vcmnomb3oBanue ¢GochatoB B KadyecTBe
MUHEPaIbHBIX YI0OpEHUH.

O6mas xapakrepucTrka 351eMeHToB [VA-rpynmnsl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEHU  OKHCICHUS. YTIEpoJ, aUIOTPONHble  MOAU(UKAIINH,
pacnpocTpaHeHHEe B TMpupone, (Pu3WydecKkue W XUMHYECKHE CBOWCTBA. ACOpOIms.
Kpyrosopot yriepoaa B npupojie. OKCuabl yriiepojaa, ux pu3nueckue U XUMUYECKUE
CBOMCTBA, ICHCTBYE HA KUBBIC OPTaHU3MBI, TTOJIYICHUE U IPUMEHEHHUE. DKOJIOTHUECKHE
npo0seMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (IV), rumoresa rio0anbHOTO MOTEIUICHUS
KJIMMaTta, MApHUKOBBIA 3PdeKT. YronbpHas KuciaoTa U e€ coiu, ux (U3HYecKue u
XUMUYECKHE CBOMCTBA, IOJIydeHHE U TpuMeHeHne. KauecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Mcrnons3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIUICHHOCTH U CEJICKOM
XO3SIUCTBE.

[TepBoHavyaIbHBIE TIOHATHS 00 OPTAaHMYECKHX BEIIECTBAX KaK O COCTUHEHUSIX
yraepoja (MeTaH, 9TaH, ITWICH, alleTUJICH, STaHOJI, TJIMIEPUH, YKCYCHas KHUCJIOTA).
[TpupoHbIE HCTOYHUKH YTIIEBOIOPOAOB (YT0Jb, TPUPOIHBINA a3, HEPTH), MPOAYKTH UX
nepepaboTku (OCH3UH), UX POJIb B OBITY U MIPOMBINIICHHOCTH. [ToHATHE 0 OMOJIOTHYeCKU
BKHBIX BEIECTBAX: YXKUpaX, OelKax, yriieBojax — U HUX POJIM B KU3HU YEJIOBEKa.
MarepuanpbHOE €TUHCTBO OPTAHNYECCKUX U HEOPTAHUYECKUX COCTMHCHHM.

Kpemnuii, ero ¢usndeckue U XMMUYECKUE CBOMCTBA, MOJYYCHUE U MPUMEHEHUE.
Coenunenust kpemHusi B npupoje. Oo6mue npeacraBiaeHus o0 oxkcuae kpemuus (IV) u
KpeMHueBor kucnore. CHUIIMKAThI, UX HCIOJb30BaHHWE B OBITY, B MPOMBIIUICHHOCTH.
Baxueiiimue crpouTenbHblEe MaTepHaNbl: KepaMHKa, CTEKJIO, IIEMEHT, OeTOH,
xene300eToH. [IpobiiemMbl 6€30MacHOr0 MCMOIb30BAHUS CTPOUTENBHBIX MaTE€pUAOB B
ITOBCEHEBHOM KU3HU.

Xumuyeckuu 5KCnepumenm:

M3yueHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJISTHON KHCIIOTHI,
IPOBEJCHIE KaueCTBEHHBIX pEaklMi Ha XJIOPHUA-WOHBI M HAONIOJEHHE NMPU3HAKOB HUX
IPOTEKaHUs, OIBITHI, OTpaXKAOUe PU3NUECKUE U XMMHUECKHE CBOMCTBA rajOreHOB U
UX COCIMHEHHH (BO3MOXXHO HCIOJIb30BAHME BHUIECOMATEPHUANIOB), O3HAKOMJICHUE
c oOpa3mamMu XJOpUIOB (TaJOTE€HUIOB), O3HAKOMJIEHHE C oOpaslamMu cepbl U €
COEIMHEHUSIMU (BO3MOKHO MCIIOJIb30BAaHUE BUACOMATEPUAIIOB), HAOIIOIEHHE TIpoLiecca
0o0yryIMBaHMs caxapa MoJ IeUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI, U3yUEHUE
XUMUYECKUX CBONCTB pa30aBJIEHHON CEPHOW KHUCIIOTHI, MPOBEJICHHUE KaueCTBEHHOU
peakiuu Ha Cynb(}ar-uoH M HaOJIIOJEHUE MpU3HAKa €€ MPOTEKaHHs, 0O3HAKOMJIEHUE C
dbu3nueckumMu  cBolicTBaMu  azora, (Gochopa W WX COCNUHEHHA (BO3MOXKHO
UCIIOJIb30BAaHUE BUAEOMATEPUAIOB), oOpa3liaMu a30THBIX U (PocOopHBIX yT0OpeHuH,
NoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KayeCTBEHHBIX peakUui Ha MOH aMMOHHUA U (ocaT-uOH U H3yYeHHUE MPU3HAKOB HUX
IIPOTEKAHUs, B3aUMOJECHUCTBUE KOHLEHTPUPOBAHHONW a30THOM KHUCIOTBI C MEIbIO
(BO3MO>XHO HCHOJB30BAHUE BUACOMATEPHUATIOB), U3YUEHUE MOJAEIICH KPUCTAIUINYECKUX
peméTok anMasa, rpaduta, Qyepena, 03HaKOMIIEHHE ¢ TIPOIECCOM aICcopOIHH
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PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTMBOrasa,
NOJly4YeHUE, COOMpaHUE, paClO3HABAHME U M3yYEHUE CBOWCTB YIJIEKUCIIOIO Tas3a,
IPOBEJCHUE KAYECTBEHHBIX pEakUuil Ha KapOOHAaT U CUJIMKAaT-UOHBI U H3y4YEHUE
IIPU3HAKOB MX  NPOTEKaHWs, O3HAKOMJICHHME C  MNPOAYKIHEW  CHUJIMKATHOU
IIPOMBILIJICHHOCTH, PEUICHUE OHKCICPUMEHTAIbHBIX 3a1ay Mo TeMme «Baxuenmue
HEMETAJUIbI U UX COCIUHECHUS.

MeTa/iibl 1 UX COeIMHEHUS

OO6m1as XxapaKTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAaHUH UX
nosioxkeHus B [lepuonnueckon cucreme xumuueckux snemeHToB [[.1. Menaeneesa u
cTpoeHust arToMoB. CTpoeHre MeTauioB. MeTalnyeckasi CBSI3b U MeTaJUInYecKast
KPUCTAJUIMYECKasd pemETKa. DJIEKTPOXMUMUUYECKUM Ppsii  HANPSHKEHUH  METaJlIoB.
duznyeckre U XMMUYECKHE CBOMCTBA MeTauioB. O01IMe criocoObl MOIYYeHUS
MeTaIoB. [ToHsATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT
Koppo3uu. CruiaBsl (CTallb, YyT'YH, TIOPATIOMUHUM, OpPOH3a) U UX IPUMEHEHHE B OBITY U
NpoMbIIIIEHHOCTH. llenounsie  metaiuiel: monoxxkeHue B llepuoanueckon
cucTteMe  XuMu4deckux snemeHtoB JI.M. MenaeneeBa, CTpoeHUEe HX
aTOMOB, HaxOXXJICHUE B MIPUPOJE.
dusznyeckue W XMUMHUYECKHE CBOMCTBA (Ha mpumepe Hatpus U Kaiaus). Okcuabpl U

TUIPOKCHUABI HATPUS U KaJus. [[puMEHEeHME MIEIOUYHBIX METAIJIIOB U UX COCTUHEHUM.

[IlemoyHO3EMENBHBIE METAJUIBI MATHUN Y KAIBLIHMKI: TTOJIOXKEHUE B [leprnoaunueckoi
cucreme xumuueckux sneMeHToB .M. MenaeneeBa, CTpoeHHUE UX aTOMOB, HAXO0XKICHUE
B npupoje. PU3NUECKUEe U XMMHUYECKUE CBOMCTBA MarHusl W Kanublivs. BaxHeiiime
COCAMHEHUS KaIbIUs (OKCHI, THUAPOKCHMI, coiin). KECTKOCTh BOABI M CHOCOOBI ¢
YCTpaHECHUS.

AmromuHuii: nosioxkenue B [lepuonnueckoil cucteMe XxumMuueckux snementon [I.1.
MenpeneeBa, CTpoeHHE aTOMa, HAXOXJICHUE B mpupoje. Ou3ndeckue u XUMUYECKUE
CBOMCTBA aTFOMHHUSA. AM(POTEPHBIC CBOMCTBA OKCHIA M THIPOKCH]IA aTFOMUHUS.

Keneso: nonoxenue B [lepuoaudeckort cucteMe XHUMHUYECKUX 3yeMeHToB J[.1.
MenzeneeBa, CTpOCHUE aTOMa, HaXOXJeHUE B mpupoae. Ouznyeckne U XUMHUYECKUE
cBolicTBa xene3a. Oxcubl, ruapokcuibl u conu xkenesa (II) u xenesza (III), ux cocras,
CBOMCTBA U MOJYYEHHUE.

Xumuueckuii SKCnepumenm:

03HaKOMJICHUE ¢ 00pa3IlaMy METAJJIOB M CILJIaBOB, MX (PM3HMYECCKUMHU CBOMCTBAMH,
U3YYCHUE  Pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXHO  HWCIIOJIb30BAaHUE
BUJICOMATEPUAIIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCUA KaJIbIIUS U HATPUSI C BOJOU
(BO3MOIKHO HCIIOJIb30BAaHUE BUACOMATEPHAIIOB), UCCISAOBAHNE CBOMCTB KECTKOM BOIBI,
Iporiecca TOpeHus kKeje3a B KUCI0po e (BO3MOKHO MCIIOJIH30BaHUE BUICOMATESPHATIOB),
MIPU3HAKOB MTPOTEKaHUS KAYCCTBEHHBIX PEeaKITUi Ha HOHBI (MarHusl, KaJIbIHS, A TFOMUHUS,
nuHka, xene3a (II) u xeneza (III), menu (II), HaGmrogeHWe M ONMUCaHHUE TPOIECCOB
OKpallIMBaHUs TUTAMCHN HOHAMH HATPHS, Kaaus U KaabIus (BO3MOXHO HCIIOJIh30BaHUE
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BUJICOMATEPHUAIIOB), UCCIeNOBaHNE aM(pOTEPHBIX CBOWCTB THAPOKCHUIA ATIOMHHHS M
TUJAPOKCUA I[MHKA, PELICHHE SKCIEPUMEHTANbHBIX 3ajlad 1o Teme «BaxHueiiine
METAJUIBI U UX COEIUHEHUS.

XuMHS 4 OKPYKaKIIas cpeaa

BemecTtBa u Marepuansl B IIOBCEIHEBHOM JKM3HM 4YeloOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMHUYECKHX peakiuil B ObiTy. IlepBas momomp mnpu
XUMHUYECKUX OKOTaX U OTPaBICHUSX.

XUMUYECKOE 3arpsA3HEHHE OKpYXKalolled cpeapl (MpeaenpHas JOMyCcTUMas
KoHIeHTpauus BeulectB (nanee — [I/JIK). Poip XxumMum B pelIeHUU HKOJIOTUYECKUX
npobiiem.

Xumuueckuu sKkcnepumenm:
M3yueHue oOpa3IoB MaTepualioB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEPHBIC
MaTepHabl).

Meorcnpeomemnule cesazu

Peasmzanust mexXnpeaMETHBIX CBSA3EM NPU M3YYEHMH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS UE€PE3 UCII0Ib30BAHUE KaK OOILIUX €CTECTBEHHO-HAYYHBIX MMOHATHIH, TaK
U TIOHSITHUH, SBIAIOMIMXCS CHUCTEMHBIMH MJIi OTACIBHBIX IPEIMETOB ECTECTBEHHO-
HAyYHOTO IMKIIA.

OO0mue ecTeCTBEHHO-HAY4YHBIC TOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOpHs,
aHalln3, CHUHTE3, KiacCu(uKalusi, MNepUOJUYHOCTh, HAONIOJECHUE, 3SKCIEPUMEHT,
MOJICJIMPOBAaHUE, M3MEPEHHE, MOJEIb, SBICHUE, MApHUKOBBIN 3 (HEKT, TEXHOJIOTHS,
MaTepHabl.

®duszuka: mMaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIIbI,
PaMOaKTUBHOCTh, MOJICKYJA, ANEKTPUUYECKUHN 3apsisi, MPOBOJHUKH, TOTYTPOBOIHUKH,
TUBJIEKTPUKH, (POTORIEMEHT, BEILIECTBO, T€I0, 00BEM, arperaTHOE COCTOSTHUE BEILEeCTBa,
ra3, pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMUECKas pEMIETKA, CIJIaBbl, (U3HYECKHE
BEJIMYMHBI, €AMHULIBI HU3MEPEHUs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3.bI,
Connue.

buonorusa: ¢dortocunTe3, apixanue, Ouochepa, dSKOCUCTEMa, MHUHEPAIbHbBIE
y10OpeHus, MUKPOAJIEMEHThI, MAaKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEPATbl, TOPHBIE MOPOJbI, IOJE3HBIC
MCKOTIaeMbI€, TOTUTMBO, BOJTHBIE PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XNUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJIbTAaThl OCBOSHUS MTPOrPAaMMBI OCHOBHOT'O OOIIEr0 00pa30BaHMUs
JOCTUTAIOTCS B XOJ€ OOYYCHHS XMMHUU B CIMHCTBE YYEOHONH M BOCIUTATEIBHOM
JESATCIIBHOCTH B COOTBETCTBHH C TPAJIUIIMOHHBIMU POCCUHUCKUMU COIMOKYJIBTYPHBIMH H
JyXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMH, TPUHATHIMU B OOIIIECTBE MPaBUIAMH M HOPMaMH
TIOBEJICHHS ¥ CIIOCOOCTBYIOT MPOIIeccaM CaMOITO3HAHHUS, CAMOPA3BUTHS U COIIMATU3AIH
00yJaronuxcsl.

JIM4HOCTHEIC pe3yIbTaThI OTpaKkaroT TOTOBHOCTD 00yJaromuXcst
PYKOBOJICTBOBAThCSI CUCTEMON TIO3UTHBHBIX IIEHHOCTHBIX OPHCHTALUN M PaCIIUpPCHHE
OIIBITA JICATEIHPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHHUS:

LEHHOCTHOTO OTHOIIECHMSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY H
HAay4YHOMY HaCJEJNI0, TOHUMaHUS 3HAYEHHUS] XUMUYECKON HayKH B )KU3HH COBPEMEHHOIO
oOmiecTBa, CHOCOOHOCTH BIAaAETh JOCTOBEPHOM HH(poOpManuend O IeperoBbIX
JNOCTHIKEHUSIX M OTKPBITUSAX MUPOBOM M OTEUYECTBEHHOW XMMHH, 3aUHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUAX 00 yCTpPOICTBE MUpa U OOILIECTBA;

2) TpaKIaHCKOT0 BOCTIMTAHMS

MPEJICTABICHHS O COLUAIBHBIX HOpMax U MPaBUIaX MEXINYHOCTHBIX OTHOIIEHU B
KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, Y4eOHO-
MCCIICIOBATENICKOM, TBOPUECKOM W JIPYTMX BHUIAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEATETbHOCTH  TNPU  BBIMOJHEHUU  YYCOHBIX,
MO3HABATEJILHBIX 33/1a4, BBIMOJHEHUN XUMHUYECKUX IKCTIEPUMEHTOB, CO3/IJaHUN yU4eOHBIX
MPOEKTOB, CTPEMJICHUA K B3aMMONOHMMAHUIO W B3aWMMOIIOMOIIMA B TMPOIECCE 3TOU
y4eOHOU JesTEeIbHOCTH, TOTOBHOCTH OIIEHHWBATH CBOE MOBEICHHUE M TOCTYINKH CBOMX
TOBapUUIEH C MO3WUIIMM HPABCTBEHHBIX W IMPABOBBIX HOPM C YYETOM OCO3HAHUA
MOCIIEICTBUU ITIOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS

MHUPOBO33PEHUYCCKHE TMPEACTABICHUS O BEIIECTBE W XHUMHYCCKOW pEaKIUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABIIIOIIME OCHOBY
JUI TIOHUMaHHS CYIIHOCTH HAyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IIPHUPOIBI, B3AUMOCBS3SIX YeI0BeKa ¢ PUPOIHOMN Cpeoi, o
POJIM XMMHHU B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

M03HaBaTEIbHBIC MOTHBBI, HAMPABJICHHBIC HA TIOJTyYEeHHUE HOBBIX 3HAHUM 110 XMMHHU,
HEOOXOIUMBIE JIJIs1 00BACHCHHS HAOJIF01aeMBbIX MPOLIECCOB U SIBJICHHUM, TTO3HABATEILHOM,
UH(OOPMAIIMOHHOMN 1 YMTATEILCKOM KYJIBTYPBI, B TOM YHCJI€ HABBIKOB CAMOCTOSTEILHOM
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paboThI C yueOHBIMU TEKCTaMH, CIIPABOYHOMN JINTEPATYPOH, TOCTYTHBIMU TEXHUUECKIUMHU
CpeICcTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTHM;

MHTEpeC K 00yUEHHUIO ¥ TO3HAHUIO, TF0003HATEIbHOCTh, TOTOBHOCTh U CHOCOOHOCTh
K caM000pa30BaHUIO, IPOEKTHOM U UCCIIE0BATENLCKON JEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HANPaBICHHOCTH M YPOBHA 00y4eHHUS B JaJIbHEHIIIEM;

4) popmupoBaHus KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOIIECHUS K CBOEMY 3/10POBbIO,
YCTaHOBKH Ha 3/10pOBbIil 00pa3 )KU3HU, OCO3HAHHUE MOCIEICTBUN U HENPUATHE BPEAHBIX
NPUBBIYEK (YHOTPEONEHUS aJIKOroJisl, HApKOTUKOB, KypeHHUs), HEOO0XOIUMOCTH
coOIofIcHNsI MTpaBWl OE30MACHOCTH MPHU OOpalIeHUH C XMMHUYECKHMH BEIIECTBAMU B
OBITY U peajbHOM KU3HU;

5) TpyA0BOro BOCIIUTAHMSA:

HHTEPEC K MPAKTUYECKOMY H3YYEHHIO IpodeccHii W Tpyaa Pa3IndHOIo poja,
yBaKEHHE K TPYAy M Pe3yabTaTaM TPYAOBOH JEATEIBHOCTH, B TOM YHCIIC HAa OCHOBE
NPUMEHCHHS MPEIMETHBIX 3HAHUH 1O XMMHH, OCO3HAHHBIA BBHIOOP HMHIAMBHIYaTbHON
TPAeKTOPUHU TMPOJOUKEHUS 00pa3oBaHHMsA C yYETOM JIMYHOCTHBIX HHTEPECOB M
CHOCOOHOCTH K XHMMHH, OOIINECCTBECHHBIX HHTEPECOB M MOTPEOHOCTEH, yCIemHON
npoeCCHOHABHON JCSITEIBHOCTH M PAa3BUTHSA HEOOXOJWMBIX yMEHHH, TOTOBHOCTH
alalTUPOBATHCS B MPOGECCUOHATBHOW CpeJIe;

6) IK0JIOrH4YeCKOr0 BOCIIUTAHUS

AKOJIOTUYECKHU LEJIECO00pa3HOEe OTHOIIEHHE K MPUPOJIE KAK UCTOUYHUKY KU3HHU Ha
3emiie, OCHOBE €€ CYLIECTBOBAaHMSI, IOHMMAaHHUE LIEHHOCTU 3JI0POBOIO U 0OE€30MacHOI0
oOpaza >KM3HU, OTBETCTBEHHOE OTHOIIEHWE K COOCTBEHHOMY (u3nyeckoMy U
NICUXUYECKOMY 3J0pPOBbIO, OCO3HAHWE LIEHHOCTH COOJIIOJIEHUsI MpaBuUi 0OE301acHOro
NOBEACHUS MpU pabOTe C BEIIECTBAMMU, & TAKXKE B CUTYaLIUSIX, YTPOKAIOIIUX 30POBBIO U
JKU3HHU JIFOEH;

CIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJy4YaeMble IMPU M3YUYCHUH XUMUH, IS
pelIeHns 3aJad, CBA3AHHBIX C OKPYXKAIOUIEH NPUPOJHOM CpEenoM, ISl TOBBILICHHS
YPOBHSI 3KOJIOTUYECKON KYJIbTYpbl, OCO3HAHUA TJI00ATILHOTO XapaKTepa 3KOJOTUYECKHUX
npobiieM M IMmyTell MX pelIeHHs] MOCPEICTBOM METOIOB XHWMHUHU, 3KOJOTHYECKOIO
MBIILJICHUS, YMEHHUS PYKOBOACTBOBATHCA UM B MO3HABATEIbHOW, KOMMYHUKATUBHON U
COLMAIIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe  MeTampeaMETHBIX  pPE3YyJbTAaTOB  BBIICIAIOT  3HAYKUMBIC IS
dbopMHUpOBaHUS MHUPOBO33pPEHUSI OOIIEHAYYHBIE TMOHATUSA (3aKOH, TEOpHs, MPUHIIUII,
runoresa, GakT, CUCTeMa, MPOIECC, SKCIEPUMEHT U JIPYTOE. ), KOTOPBIE UCTIOIL3YIOTCS B
€CTEeCTBEHHO-HAYUYHBIX YYCOHBIX MpPEJAMETaX W MO3BOJSIOT Ha OCHOBE 3HAHUM W3 ATUX
npeaMeToB (GOpMHUPOBATH MPEACTABICHUE O IEJIOCTHOW HAy4YHOW KapTHHE MHpa, U
yHUBEpCalbHbIe yueOHbIE 1eWCTBUS (I03HABATEIbHbIC, KOMMYHUKATUBHbBIE,
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pETYJIATUBHBIE), KOTOpBIE 00ecIeuynBarOT dbopmupoBanue TOTOBHOCTH
K CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YYEOHOU IEATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE eiiCTBUSA
Ba3oBnle JJornyeckue a1eiicTBUA:

YMEHUS KCHOJIb30BaTh MPUEMBI JOTHUYECKOTO MBIIUICHUS MPU OCBOCHUW 3HAHWU:
pPacKphIBaTh CMBIC]T XUMHUYECKUX TOHATHUU (BBIACISATh HMX XapaKTEpHBIC MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C JPYTMMH TOHATHSMHU), HCIOJIB30BAaTh TMOHSTHS IJIsI
OOBSCHEHHsSI OTHENbHBIX (DaKTOB W SBJICHHM, BHIOMpPATh OCHOBAHUS W KPUTCPUHU JIJIS
KJIacCU(pUKAIM XUMHYECKUX BEIIECTB U XHUMHYECKUX peakIuid, yCTaHaBJIMBATh
MPUYUHHO-CJICJICTBEHHBIC CBSI3M MEXKIY OOBEKTAMHU H3Y4YEHUS, CTPOUTH JIOTMUECKHE
paccyxaeHus (MHAYKTUBHBIC, JACAYKTHBHBIC, II0 aHAJOTHH), JelaTh BBIBOJABI H
3aKJII0YCHUS,

YMEHHE TIPUMEHSITh B MPOILIECCE TO3HAHUS TMOHATUS (NMPEIMETHBIE U
METanpeIMETHbIC), CHMBOJMYCCKHE (3HAKOBBIE) MOJCIH, HCIIOIb3yeMble B XHMHH,
npeoOpa3oBbIBATh IIMPOKO MPUMEHSEMbIE B XUMUM MOJCJIbHBIC MPEACTaBICHUS —
XUMHUYECKUH 3HAK (CUMBOJI DJIEMEHTA), XUMHUUECKas (popMysia U ypaBHEHUE XUMUYECKON
peaKIuy — MPU PEIICHUH y4eOHO-TT03HABATENIbHBIX 3a7a4, C YIETOM 3THUX MOJACIBHBIX
MPEJICTABJICHUIN BBISIBISITh U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKK H3Y4YaE€MbIX
00BEKTOB — XHMHYECKUX BEIIECTB M XUMHUYECKHX PEaKIHK, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CJIEACTBEHHBIC CBS3M W MPOTUBOPEYUS B H3YYAEMBIX
npoueccax v siBICHUSX.

Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

YMEHHUE UCIOJb30BaTh MOCTABJICHHBIE BOIMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUA, a TaKK€ B KauyeCTBE OCHOBBI Il (DOPMHUPOBAHUS THUIIOTE3BI TIO MPOBEPKE
IIPAaBUJIbHOCTU BBICKA3bIBAEMBIX CYXKJICHUM;

NpUOOpPETeHHE OMbITa 10 IUIAHUPOBAHWIO, OpPraHU3alMK U  TPOBEIACHUIO
YUYEHHUECKHUX IKCIIEPUMEHTOB, yMEHUE HA0II0AaTh 32 X0JI0OM IIPOIIecca, CaMOCTOSTEIHHO
MPOTHO3UPOBATH €r0 pe3ybTaT, HOPMYITUPOBATH 000OIIEHHS U BHIBOIBI O pe3yIbTaTaM
POBENEHHOTO OMBITA, UCCIEAOBAHMS, COCTABIIATH OTYET O MPOJEIAHHON padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOUPATh, aHAJIM3UPOBATh U HHTEPIPETUPOBATH MH(OOPMALIUIO PA3TUIHBIX
BUJIOB W (OpM TIpeACTaBICHHS], TMOTYy4aeMyl0 W3 Pa3HbIX HMCTOYHUKOB (HAYy4HO-
MONYyJISIpHAs JIUTEpaTypa XMMHUYECKOTO COJEpKaHHUs, CIPABOYHBIC MOCOOHS, PECYpCHI
NHTepHeTa), KPUTUYUECKH  OIICHUBATh  IMPOTHBOPEYMBYID U  HEJIOCTOBEPHYIO
uHdOpMaIHIo;

yMEHUE TMPUMEHSTh pa3IMyHble METOAbl W 3alpochl NPH TMOHUCKE U OTOOpe
nH(OPMAITUU U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIUMBIX /ISl BHITTOJTHEHUS YI€OHBIX U
MO3HABATENbHBIX 33/1ad OMNPENCIEHHOTO0 THUIA, NPUOOPETeHHE OmNbiTa B 00JaCTH
WCIIOJIb30BaHUS MH()OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHA, OBJIA/ICHHE
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KyJIbTYPOU aKTHBHOTO UCITOIb30BAHUS PA3TMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITCIIBHO
BBEIOMPATh ONTUMAIBHYIO (OpMY TpencTaBIeHUS HHPOPMAMA W WILTIOCTPUPOBATH
perraeMbie 3a/1a91 HECJIOKHBIMU CXEMaMU, AuarpaMMaMu, IpyrumMu (opmamu rpaduku
1 UX KOMOHHAIUSIMH;

YMCHHE HCIIONB30BaTh M  aHAJM3UpPOBaThL B  IIpolecce  y4eOHOM W
UCCJICIOBATEILCKOW JICITCIIBHOCTH HWH(POPMAIIMIO O BIUSHUHA TPOMBIILICHHOCTH,
CEJIBCKOTO X035HCTBA U TPAHCTIOPTA HA COCTOSTHUE OKPYXKAIOMIEH TPUPOTHOU CPEIbI.

KomMMmyHuKaTHBHBIE YHUBEPCAJbHbIE YUeOHbI€e eiiCTBUSA:

yMEHHUE 3aJlaBaTh BOMPOCHI (B XO0j€ auanora U (WiM) JTUCKYCCHUU) MO CYIIECTBY
o0cyxmaemMoil TeMbl, (POPMYJIHMPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIHHO BBITOJHEHHUS
MPEIIOKCHHON 3a/1a4u;

MpUOOPETEHUE OIbITa MPE3CHTAIMM PE3YIhTATOB BBIITOJHCHUS XUMHUYECKOTO
sKcrepruMeHTa (J1abopaTOpPHOTO OIbITa, J1AOOPATOPHOM pabOThl MO MCCIEAOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMH TIO3HABATENBLHON U
UCCIIEIOBATENLCKON JIEATEIHHOCTH MPH PEIICHWH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE
y4€Ta OOIIUX UHTEPECOB U COTJIACOBAHUSA MO3UIIMN (00CYKIeHHs, OOMEH MHEHUSIMH,
«MO3TOBBIE MITYPMbD», KOOPJAUHAITHS COBMECTHBIX JIEHCTBHM, ONPECICHUE KPUTEPHUCB
0 OIIEHKE Ka4eCTBa BBIMIOJHEHHOMN paOOThI U APYTHE);

PerynsitTuBHbIe YyHUBeEpPCAJIbHbIE YUeOHbIE eCTBUSA:

YMEHHUE CaMOCTOSATENBHO OMNPEACNSITh LENU JEATEIbHOCTH, IUJIAaHUPOBATD,
OCYIIECTBIISITh, KOHTPOJMPOBATH M TP HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOIO
NesTeIbHOCTh, BBIOMpaATh Hambosiee d(PQPeKkTuBHBIC CIMOCOOBI pEIICHHS Y4eOHBIX U
MO3HABATENbHBIX  33Ja4, CAMOCTOSITEJIbHO COCTABJIATH WU  KOPPEKTHUPOBATh
MIPEJIOKEHHBIN aJTOPUTM JIEMCTBUM IPU BBINOJHEHUN 33aaHUN C YYETOM IOITYUYCHUS
HOBBIX 3HAHUN 00 HU3y4aeMBIX OOBEKTaX — BEIIECTBAX U PEAKIMIX, OIEHUBATH
COOTBETCTBHE MOJYYEHHOTO PE3yJbTaTa 3asBJICHHOW LEIU, YMEHUE HUCIOJIb30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, IPEJIaracMbl€ B yCIIOBUU 33JaHUM.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3ysbTaTOB MO OCBOCHHUIO 00S3aTEIbHOTO COJEp)KaHus,
YCTaHOBJICHHOTO JTaHHOM (hefiepaibHON pabouel mporpaMmmoil, BIJIETSIOT: OCBOCHHBIE
00yJarouMMuCcs Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH, cielupuyecKue s
peIMETHON 00J1acTU « XUMHUSI», BUJIBI JEATEIbHOCTH 1O MOJYyYE€HUIO HOBOT'O 3HAHMUSI, €T0
UMHTEpHIpPETaLNU, NMPeoOpa3oBaHUI0 U NPUMEHEHHUIO B Pa3IUYHBIX Y4€OHBIX U HOBBIX
CUTYyalUsIX.

K koniy oOyuenuss B 8 kjacce mpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUIA:
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pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKMX MOHATHI: aToM, MOJIEKYJa,
XMUMHUYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, CMECh (OJHOpPOJHAS U
HEOJITHOPOJ/IHAs1), BAJIEHTHOCTb, OTHOCUTENbHAs aTOMHass W MOJIEKYJIIpHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS. Macca, MaccoBas J10JIsI XMMUYECKOT0 JIEeMEHTA
B COCIMHEHUHU, MOJSPHbIA O00BEM, OKCHI, KHUCIOTa, OCHOBaHHWE, COJIb,
AIIEKTPOOTPHUIIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl peaKius, KiacCupuKanus
peakluii: peakuy COCIUHEHUs, PEAKIIMH Pa3JIOKEHUS, PEaKIUU 3aMEILIECHUS, PEAKIINH
o0OMeHa, 3K30- U 3HJOTEPMHUYECKHUE PEaKLUH, TEIUIOBON 3(h(PeKT peakuuu, siipo aToma,
AJIGKTPOHHBIN CJOW aTroma, aTOMHas OpOuTab, paguyc aromMa, XMMHYECKas CBS3b,
NOJIIpHAs M HENOJSIPHAs KOBAJIEHTHAs CBS3b, MOHHAS CBS3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBas J0JIs BellecTBa (ITPOLIEHTHAs] KOHIIEHTPALIHSI) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IIOHATHNA U IPUMEHSTh 3TH
MOHATHUS NIPH ONMCAHUU BEILIECTB U UX MPEBPALLECHUN;

UCIOJb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUISI COCTaBJICHHUS (OpPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTIpPE/EIATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTEIIECHb
OKHCJICHHUS 3JIEMEHTOB B OWHApHBIX COEJUHEHMSX, IPHUHAJJIEKHOCTh BEIECTB K
OnpenenEHHOMY KJacCy COEIWHEHUH 1o QopMynaMm, BUJ XUMHUYECKOW CBSI3H
(KoBaJICHTHas! M1 HOHHAs) B HEOPraHUYECKUX COCIMHEHUSX;

packpeiBath cMbIch [lepuoanueckoro 3akona J[.1. MeneneeBa: 1eMOHCTPUPOBATH
NOHUMAaHUE MNEPUOANYECKON 3aBUCMMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HUX
nosioxkeHus: B llepuoguueckoil cucTeMe, 3aKOHOB COXPAHEHHsS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUeHHs], 3aKOHa ABOTraapo;

ONMKCHIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy lleproguyeckoil cucrteMbl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATHS «IJIaBHAs noarpymnmna (A-rpynmna)» u
«moboynass mnoxarpynmna (b-rpynma)», Mansle U OonblIME MEPUONbI, COOTHOCHUTH
0003HaueHus, KOTOpble UMeroTcs B Tabiuue «llepuonuueckas cuctemMa XUMUYECKUX
anemeHtoB /.M. MenaeneeBa» C 4YMCIOBBIMM XAPAKTEPUCTUKAMU CTPOEHUS ATOMOB
XUMHUYECKUX OJJIEMEHTOB (cOCcTaB W 3aps] sApa, oOllee 4YHCIO DSJIEKTPOHOB U
pacrnpeiesieHue UX MO ANEKTPOHHBIM CIOSM);

KJIaCCU(PUIIMPOBATh ~ XMMHYECKHE  BJIEMEHThl, HEOpPraHUYEeCKUEe  BEIlECTBa,
XUMHUYECKHE peaKkuu (II0 YUCILy U COCTABY YYacCTBYIOIIMX B PEAKLIUU  BEIIECTB, IO
TerIoBoMy 3G DexTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIIECTB PA3IUIHBIX
KJIACCOB,  MOATBEPXKJAasl  ONMCAaHWE MPHUMEPAMH  MOJIEKYJSIPHBIX  YpaBHEHMI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

IIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTAaBa,
BO3MOYKHOCTH MPOTEKAHNS XUMUYECKHUX NIPEBPALLECHUN B PA3JINYHBIX YCIOBUSAX;

BBIYMCIIAITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MAacChl BELIECTB,
MacCOBYIO JIOJIO0 XMMHYECKOTO 3JIeMEHTa Mo (opMyJie COEIUHEHHUS, MACCOBYIO JIOJIIO
BEILECTBA B PACTBOPE, MPOBOJNUTH PACUETHI IO YPABHEHUIO XUMUYECKON pPEAKIUY;
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MIPUMEHSITH OCHOBHBIE ONEPAIIMU MBICIUTEIBHOMN NESITEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, 0000IeHne, CUCTEeMaTH3alluI0, KJIACCU(PUKALINIO, BBIABICHHE MPUYMHHO-
CJIEICTBEHHBIX CBSA3€H — NJIsi M3Y4YEHUS CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIIHi,
€CTECTBEHHO-HAYUYHbIC METO/bI TTO3HAHUS — HAOIIOCHUE, U3MEPEHHE, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbII U MBICJICHHBIN );

CJieloBaTh TNpaBWJIaM TIOJIb30BaHUSI XMMUYECKOM TMOCYyA0M H J1abopaTOpHBIM
o0opy/lOBaHHEM, a TaKKe IMpaBWIaM OOpaIleHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIIUSIMU T10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB MO MOJTYYEHUIO U
coOMpaHui0 Ta3000pa3HbIX BeEHIECTB (BOAOPOAA M KHCJIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C ONMPEAECTEHHON MAaCCOBOM J0JIEW pACTBOPEHHOTO BENIECTBA, IUIAHUPOBATH U
POBOJUTH XUMUYECKHUE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB MIEIOYEH U
KHUCIIOT C TIOMOIIIbIO UHAMKATOPOB (JTaKMyC, (peHoJIPTalIenH, METUIIOPAHXK U IPyTHE).

K koHiy oOyueHus B 9 Kjacce mpeaMeTHbIE Pe3ysibTaTbl HAa 0a30BOM YpPOBHE
JOJKHBI OTPpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PACKpBIBaTh CMBICI OCHOBHBIX XMMUYECKUX IMOHATUI: XUMUYECKUH JJIEMEHT, aTOM,
MOJIEKYJA, HOH, KATHOH, aHUOH, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJIECHTHOCTb,
JIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKUCIEHUS, XUMUYECKas peaklus, XUMHYECKas
CBA3b, TEIUIOBOM 3((EKT peakuuu, MOJib, MOJSIPHBIA OOBEM, PACTBOP, IJIEKTPOIMTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIMTHYECKAs JUCCOLMALMs, pEaKIM HOHHOrO OOMeEHa,
KaTajau3aTop, XHMUYECKOE€ paBHOBECHE, OOpaTUMble U HeOoOpaTHUMblE pPEaKIHH,
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHBIE PEAKIINN, OKUCIIUTEIb, BOCCTAHOBUTEIIb, OKUCIICHHUE
U BOCCTAHOBJICHHE, aJJIOTpONusi, aMm(pOTEPHOCTh, XMMHUYECKAsl CBI3b (KOBaJIEHTHa,
VOHHAs, METAUIMYECKas), KPUCTANIMYECKAs PEIIETKA, KOPPO3Us METAJUIOB, CIUIABBI,
CKOPOCTh XHMHMYECKOM pEaKUWH, MPENeNbHO naonyctuMas KoHueHnTpauusa [I1IK
BEILIECTBA;

WJUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHATHITH
MOHATHUS TIPHU ONMMCAHUHU BEILIECTB U UX MPEBPALLCHUN;

UCIOJb30BaTh XMMHMUYECKYI0 CHMBOJIMKY JUJIsl COCTaBlieHUS (OpMYJ BEIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

ONPENEIIATh BAJEHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKUX JJIEMEHTOB B
COEAUHEHHUSX PA3IMYHOI0 COCTaBa, IPUHAJIEKHOCTD BEIIECTB K ONPENEIIEHHOMY KJIacCy
CoeMHeHH 1o (QopmyiaM, BHUJ XUMHUYECKOM CBS3M (KOBaJEHTHAsl, WOHHAasi,
METaJUINYecKasi) B HEOPraHWYECKHX COCJMHEHMSX, 3aps] HOHA [0 XHWMHYECKOU
dopmyrie, xapakTep Cpelpl B BOJHBIX PacTBOpax HEOPraHUYECKUX COCAUHEHUH, THI
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOI'O BEILIECTBA;

packpbiBath  cMbici  [lepuommueckoro  3akona J[.MA. MengeneeBa wu
JEMOHCTPUPOBAThH €r0 MOHMMAHKE: OMUCHIBATh M XapaKTEepU30BaTh TaOJIUYHYIO POopMy
[leprognyeckord CUCTEMBI XMUMUYECKHX OJJIEMEHTOB: pPa3jinyaTh IOHATHS «IJIaBHAs
noarpymnmna (A-rpynmna)» u «nodounas noarpynna (b-rpynmna)», Manabie u 6obime
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MIEPUOJIbI, COOTHOCUTHh 0003HAYCHMS, KOTOPHIE UMEIOTCS B MEPUOANYECKON TabiuIe, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsn sapa, 001ee YUCiIo IEKTPOHOB M PACIPEACIICHUE UX MO AJIEKTPOHHBIM CIOSIM),
OOBSCHSITH OOIIHME 3aKOHOMEPHOCTH B I3MEHEHUU CBOMCTB DJIEMEHTOB U UX COCAMHEHUI
B IIpeJieiax MayibIX MEePUO0B U IIaBHBIX MOATPYII ¢ YUETOM CTPOCHHUS UX aTOMOB;
KIacCU(PUIIMPOBATh  XUMHYECKHE  DJEMEHThI, HEOPTaHWYECKHE  BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCITy U COCTaBY YYACTBYIOIINX B PEAKIIMH BEIIECTB, 110
TeroBoMy 3G (HEKTy, 10 U3MEHEHUIO CTENICHEH OKUCICHHS] XUMUYECKHUX JIIEMEHTOB);
XapaKTepHU30BaTh (OMUCHIBATH) O0IHE U CHIEIU(UISCKIE XUMUIECKUE CBOWCTBA
MPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPK/1ast ONMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPABHEHHUM COOTBETCTBYIOUIUX XUMHUUYECKUX PEAKIIUA;

COCTABJISITh YPABHEHHS JJICKTPOIUTHYECKOM NUCCOIMAIMU KHUCIOT, IIeToYed u
COJICH, TIOJIHBIE M COKpalIEHHBIE YpaBHEHUS PEAKIUMHA MOHHOTO OOMEHa, ypaBHEHUS
peaKIuii, TOATBEPKAAIONTUX CYIIECTBOBAHNE TCHETHUCCKOU CBS3M MEXKIY BEIICCTBAMU
Pa3IUYHBIX KIJIACCOB;

PaCKpBIBATh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MTOCPEICTBOM
COCTaBJICHHUSI DJICKTPOHHOT'O OalaHca 3TUX PeaKIuid;

IPOTHO3UPOBAThH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX CTPOEHHSI, BOZMOXKHOCTU
MPOTEKaHUsI XMMHUUECKHUX MPEBPAIICHUN B pa3IMUHbIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO XMMHUYECKOTO 3JeMeHTa 1Mo (GopMyse COSAUHEHUSI, MAaCCOBYIO JIOJIO
BEII[ECTBA B PACTBOPE, MTPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOMN PEaKITNY;

coOmo/IaTh TpaBujia TOJB30BAaHUS XHMHYECKOW TMOCyA0W U J1abopaTOpPHBIM
000Opy/lOBaHUEM, a TaKXke IpaBujia OOpaIlleHHs C BEIIECTBAMU B COOTBETCTBUMU C
WHCTPYKITUSIMU T10 BBITIOJIHEHHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB MO MOJTYYEHUIO U
coOupaHunio ra3000pa3HBIX BEHIECTB (AMMHAKa U YTIECKUCIIOTO ra3a);

MPOBOJIUTh PEAKIMH, TTOATBEPKIAIOIINE KAYSCTBEHHBI COCTaB Pa3IMYHBIX
BEII[ECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOpWUI-, OpOMHI-, HOAWA-, KapOOHAT-,
docdar-, cunukar-, cynabdhar-, THAPOKCHI-HOHBI, KATHOHBI aMMOHUS ¥ HOHBI N3YYEHHBIX
METaJUIOB, TPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;

PUMEHSTH OCHOBHBIE OTIEPAlUU MBICIIUTEIILHOMN JIESITEIIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, OOOOIICHNE, CHUCTEMATHU3alUI0, BBISBICHUE MPUIMHHO-CIICICTBEHHBIX
CBSI3EM — I WM3YYEHHs] CBOWCTB BELIECTB U XHMMHUYECKUX PEAKIUN, €CTECTBEHHO-
Hay4YHBIE METOJIbI TTO3HAHUS — HAOMIOACHUE, U3MEPEHHUE, MOJICTMPOBAHHE, SKCIICPUMCHT
(peanbHBIN 1 MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
HaumenoBanue
Ne KommuecTBo OCHOBHBIE BUJBI
pasziesioB u Conepxanue 00ydeHHs
/11 JacoB IEATENbHOCTH
TEM
00yJaroImmXxcs

y4eOHOT0 TIpeaMeTa

Paznea 1. IlepBoHayaibHble XUMUYECKHE MIOHATHS

1.1

XUMHUS — BaKHaA
001aCcTh
€CTECTBO3HAHUA U

IIPAKTHYCCKO
71
ACATCIIBHOCTU

YCJIOBCKA

5

IIpenqmeT xumuu. Posib XuMuu B )KU3HU
YEeJI0BEKa. XUMUS B CUCTEME HAYK.
Tena n BemecTBa. duznueckue cBOMCTBA

BEIIECTB. ATPEraTHOE COCTOSIHUE
BeniecTB. [loHsATHE O METOAAX TTO3HAHUS
B XUMHH. YUUCTBIC BEIIECTBA U CMECH.
CniocoOnI pa3zjeneHust cMecei.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XMMHUYECKOU MOCY10M,

C TpaBWJIaMH PaOOTHI B JTa0OPATOPUU U

npruemMamMu oOpanieHus ¢
71a00paTOPHBIM 000PYAOBAHUEM.
dusnueckue cBoiicTBa 00pasIoB
HEOPTaHUYECKUX BEIECTB — METAJIOB

PaCKpBIBaTB CMBICJI U3y4aCMBbIX TIOHSITUH.

PackpeIBaTh posib XUMHUU B IPUPOJIC U
JKU3HU YeJIOBEKa, €€ CBSA3h C IPYTUMU
HayKaMH.

Pasznnuath 4ncThIE BENIECTBA U CMECH;
OJTHOPOJHBIC ¥ HEOJTHOPOIHBIC CMECH.
Paznuuate pusndeckre 1 XuMHUIECKUE
SIBJICHUS.

CnenoBath airopuT™Mam
WCIIOJIb30BaHUS SKCIICPUMEHTAIIbHBIX
METOI0B —

HaOJII0JICHHS M SKCIIEpPUMEHTA.
Habarogath ¥ OIMUCHIBATE OOBEKTHI
IIPY MPOBEJICHUH JICMOHCTpAITUi 1
71a060paTOPHBIX OTMBITOB TIO

U3YUICHUIO

(U3UYIECKUX CBOMCTB BEIIECTB, CIIOCOO0OB
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Y HEMETAJUIOB.

Crioco0bl pa3zaeneHus cmecen
(¢unbTpoBaHUE, BRIMTAPUBAHUE,
JUCTUIIIALIMS, XpoMaTorpadus).

pa3aeneHnsl CMECEN BEIIECTB.
[IpoBOAUTE XUMHUYECKUN SKCIIEPUMEHT
IpU pa3esieHuu cMecel (Ha mpumepe
OYMCTKH MOBAPEHHOM COJIN) B XOJ€
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Jlabopamophvie onvimol.:

N3yyenue u onucanue GU3ndecKux
CBOMCTB 00pa3iloB HEOPraHUYECKHUX
BEIIIECTB.

N3ydenne cnocoOoOB pa3aeseHus
cMecei (¢ MOMOIITBI0O MarHuTa).
Ipaxmuueckue pabomol:

Ne 1. [IpaBuna paGoTsl B 1abopaTopuun
U IprEMBI 0OpalIEHUS C JIa0OPATOPHBIM
000py1I0BaHUEM.

Ne 2. Paznenenne cMmeceit (Ha
pUMEpPE OYUCTKU TOBAPEHHOU COJIN)

IpaKTHUECKO paboThl No 2.

CrnenoBaTh paBuiaM MOJIb30BaHUS
XUMUYECKOHN MOoCyA0H U J1ab0paTOPHBIM
000pyIOBaHUEM, a TaK)Ke MpaBUIaM
oOpalieHus: ¢ XUMHUYECKIUMU BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKLIHEH

IIPU BBITIOJTHEHUH MTPAKTUYECKON

pabotsr Ne 1.

BricTpanBath pa3BEpHyThIE TMCEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha uHGOPMAIIUIO U3 YUCOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VCIIOJIb30BaTh NU3YYEHHBIN TOHATHHBIN
anmnapar Kypca XUMHUU

1.2.

Bemiectsa n
XUMHAYECKUE
peakiuu

15

ATOMBI U MOJIEKYJIBL. XUMUYECKUE
aneMeHTbl. CHMBOJIBI XUMHAYECKUX
3neMeHTOB. [IpocThie U CIIOKHbBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
y4EeHHUE.

Xumnueckas popmyna. BaneHTHOCTh
aTOMOB XMMHUYECKHUX DJIEMEHTOB.
3aKOH MOCTOSTHCTBA COCTaBa BEILIECTB.
OTHOCUTENBbHAS aTOMHAs Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAS Macca.
MaccoBas 10J11 XUMHUYECKOTO
AJIIEMEHTA B COCINHEHUH.

OnpenensiTh NPU3HAKA XUMHUECKUX
peaxiui, yCIOBUS UX MMPOTCKAHMSL.
OOBACHATH CYIIHOCTh (PU3UUYECKUX U
XUMHYECKUX SIBJICHUNA C TOUKU
3peHUsl aTOMHO-MOJIEKYJISIPHOTO
yUEHUSI.

KnaccudunupoBaTe XuMuyeckue
peakiuu (1o YUCIy U COCTaBY
pearupyromux u 00pa3yromxcs
BEILIECTB).

Cocransath Hopmysbl OMHAPHBIX
BEIIECTB 110 BAJICHTHOCTH U
OTIPEAEISATH BAJICHTHOCTD I10
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dbopmynam BEIIECTB.
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KommnuectBo BemecTa. Monbs. Mossipaas
Macca. BzauMocCBsI3b KOJIMUECTBA, MACChI
Y YUCJIa CTPYKTYPHBIX €IUHUIL BEIIECTBA.
Pacuértel o hopmysiaMm XUMUYIECKHUX
COEIMHEHUN.

DuU3NYECKUE U XUMUUECKUE SIBIICHHUSL.
Xumuyeckasi peakiys 1 €€ Mpu3HaKkH.
3aKOH COXpPAHEHHUSI MaCChl BELIECTB.
XUMUYECKUE YPABHEHUS.
Knaccudukanuys XuMU4eCKUx peakiui
(coenvHeHUs, pa3IoKEHUs, 3aMEIIECHUSI,
oOMmeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnyeckue cBOMCTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIOB U
HEMETAJIOB.

OOpa3sIibl BEIIEeCTB KOJIUYECTBOM | MOJIb.
dusndeckue saBiaeHus (T1aBIeHue BOCKa,
TastHUE JibJla, pACTUPAHHE caxapa

B CTYIIKE, KUTICHUE U KOHJECHCALIHS
BOJIbI).

Xumudeckue siBjieHust (rOpeHue CBEUH,
MIPOKaJIMBaHUE METHOM TTPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI MU METia

C COJISIHOM KHUCIIOTOM).

Hab6nronenue npu3HakoB MPOTEKAHUS

PaccraBisaTs k03 PuireHThI

B YPaBHEHUSX XUMUUYECKUX PEAKIIUM.
HabmronaTte 1 onmuceiBaTh 00BEKTHI

P NPOBEJECHUU JIEMOHCTPALUi U
71a00paTOPHBIX OMBITOB.

[IpoBoaUThH BEIYUCIEHUS IO (hOpMyTIaM
XUMUYECKUX COCTMHEHUN U
YPABHEHUSM XUMUYECKUX PEAKIIHA.
[IpuMeHATh €CTECTBEHHO- HAyYHbIE
METO/Ibl TO3HAHUS (B TOM YHCIIE
HaOJII0/ICHUE, MOJICTTMPOBAHNUE,
AKCIIEPUMEHT U OCHOBHbIE

Omnepanuy MBICITUTEIIbHON
NeSATEIbHOCTH (CpaBHEHUE,
KJaccuukanus)

BricTpanBaTh pa3BEPHYTHIE MNCbMEHHbIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha UHGOPMAITUIO U3 YUCOHHKA U
CIIPAaBOYHBIX MaTEPHUAIOB, TPAMOTHO
VCTIOJIb30BaTh U3YYEHHBIN TOHATHIHBIN
ammapar Kypca XuMUuu
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XUMHUYECKUX peaKInil (pasiokeHue
caxapa, B3aMO/JICHCTBHE CEPHOM
KHUCIIOTHI C XJIOPUIOM Oapus,
MOJIyYeHHUE U pa3sioKeHUE TUIPOKCUAA
menu (II) mpu HarpeBanuwu,
B3aMMOJICHCTBHE

xenesa ¢ pactBopoM costr meau (11).
OnBITHI, WILTIOCTPUPYIOIINE 3aKOH
COXpaHEHUS MAaCCHI.

JlabopamopHvie onvimol:

Co3panue Moeneil MoJIeKy
(I1apoCTEePIKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3IloB HEOPTaHUUYECKUX BEILIECTB —
METaJUIOB ¥ HEMETAJIOB.
HaOnronenue ¢puzndeckux (MaaBieHUEe
BOCKA, TassHUE JIbJa) U XUMHUYICCKUX
(ropeHue cBeUM, MPOKAITMBAHUE
MEJIHOM MPOBOJIOKH) SIBICHUIA.
Hab6nronenue u onvcanue

MPU3HAKOB MPOTEKAHUS XUMUYECKHUX
pEaKIMK pa3HBIX TUIIOB.

Buviuucnenus:

OTHOCHUTEIBHON MOJIEKYJIIPHOU MacCChI
BEILIECTB, MOJISIPHOW MACCBI, MACCBI
BEILIECTB, MACCHl M KOJIMYECTBA
BEIIECTBA; MACCOBOM JOJIM XMMUYECKOTO
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DIIEMEHTA
1o popMyJie COeTUHEHNS;
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I10 YPaBHCHUAM XUMHYCCKHUX peaKuHﬁ:
KOJIM4YCCTBA, MaCChl BCIIICCTBA
110 U3BCCTHOMY KOJIMYCCTBY, MACCC

PCArcHTOB UJIN IIPOJAYKTOB PCAKIINU

Hroro no pazneny

20

Pa3znen 2. BaxxHeilnne npeIcTaBUTe/ I HEOPraHMYeCKUX BellecTB

2.1 | Bo3ayx. Kucnopon.

IlousaTue
00
OKcHaax

6

Bo3nyx — cmech razos. Cocras
BO3ayxa. Kucnopon — anemMeHT u
poCTOE BenlecTBo. Haxoxnenue
KHUCJI0poaa

B IIPUPOJIE, PUBNUECKUE U XUMUYECKUE
CBOMCTBa (peakuuu roperusi). OKCHUIbIL.
[Ipumenenue kucnopoaa. CriocoObl
MOJIYYeHHS KUCTIOPO/Ia B JJabopaTopuu
U TipoMblinuieHHOCTU. Kpyrosopot
Kuciaopoaa B mpupogae. O30H —
AUTOTpOITHAs MOAUUKAIIHS KACIOPO/Ia.
TennoBoi 3¢ PexT XuMUIECKOM
peakiuu, TEPMOXUMUYECKHUE YPaBHEHUS,
9K30-

U SHIOTEPMHUYECKHUE PEAKIIUH.
TomnmuBo: yroias U MeTaH. 3arps3HeHue
BO3/1yXa, YCWJICHUE TAPHUKOBOTO
addexTa, pa3pylieHrne 030HOBOTO CIIOS.
Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

KauectBeHHOE onpeneneHue

Hcnonp30BaTh XUMUYECKYIO CHMBOJIUKY
JUTS COCTaBIIeHUs (hOPMYIT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMUIECKIX
PEAKLHM C yYaCTUEM KHUCIOPOA.
XapakTepru3oBaTh (ONMKCHIBATH)

COCTaB BO3lyXa, PU3NYECKUE U
XMMHUYECKUE CBOMCTBA KUCIOPOAA,
CIOCOOBI €T0 MOTyUYeHHS,

IPUMEHEHHUE U 3HAYCHUE B IPUPOJIC U
KU3HU YETIOBEKa.

CpaBHHBATh PEAKITUU TOPCHUS U
MEJIEHHOTO OKHUCIICHHUS.

OOBICHATD CYIIHOCTh IKOJIOTUIECKUX
po0sieM, CBSI3aHHBIX C 3arpsI3HCHUEM
BO3/yXa.

CrnenoBaTh mpaBmiIaM 0€301acHOMN
paboThI B 1a0OPATOPUH MPU
UCIOJIb30BAHUU XUMHYECKOU MOCYIbI
000pyI0BaHUs, a TAKXKE TIPaBUIaM
o0OpallleHHsI C TOPIOYHMMHM BEIIECTBAMMU.
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COACPIKaHUA KUCIIOPOJa B BO3IYXC HHaHI/IpOBaTB M OCYHICCTBJIATH Ha

[Tonydenue, cobupanue, pacrio3HaBaHKE NPaKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
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Y U3yYEHHE CBOMCTB KHUCIOPOA.
HaOnronenue B3auMoaeiicTBHs
BEILIECTB C KUCIOPOJAOM U YCIOBHUS
BO3HUKHOBEHUS U MPEKpaICHUS
ropenus (moxapa).

JlabopamopHhuwiti onvim:
O3HakoMJieHHE ¢ 00pa3iiaMu OKCHJIOB
Y ONMCAaHHUE X CBOWCTB.
Ilpaxmuuecxas paboma.

Ne 3. [Tony4yenue u coOupanue
KHUCJIOPOJA, U3yYEHUE Er0 CBOMCTB.
Boviuucnenus:

MOJIEKYJISIPHOM MacChl KHUCJIOPOa U
030Ha HA OCHOBAHUY aTOMHOM

MacChl XUMHUUYECKOTO AJIEMEHTA;
KOJINYECTBA, MacChl BEIIECTBA

10 YPaBHEHUSIM XUMUYECKUX PeaKIui

IPOBOJUTH HAOJIOICHHUS, JIeTIaTh
BBIBO/IbI IO PE3YyJIbTAaTaM dKCIIEPUMEHTA
IIPY MPOBEJICHUH JTA00PATOPHBIX
OTBITOB U MPAKTUYECKON paObOTHI.
BeruncisaTh KOJIUMYECTBO

BeleCTBa, 00BEM raza 1o

dbopmynam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpyIIIIE.

BricTpanBaTh pa3BEpHYTHIC MMCHbMEHHbBIC
Y YCTHBIE OTBETHI C OMOPOM

Ha uHGOPMAIIUIO U3 YUCOHHKA U
CIIPABOYHBIX MaTEPHUAIIOB, TPAMOTHO
VCIIOJIB30BaTh U3YYEHHBIN TOHATHHBIN
amnrmapar Kypca XuMHUH

2.2

Bonopon. [loustue
0 KHCJIOTax U
COJISIX

Bopopon — anemMeHT u mpocTtoe
BenecTBo. Haxoxaenune Bogopoa

B NpUpOAC, PU3NUECKHUE U XUMUUECKUE
CBOMCTBA, MPUMEHEHHE, CTIOCOOBI
nonyuyeHus. Kucmotsl u comnu.
MounsipHbIit 00BEM Ta30B.

Pacu€Tel mo xumuueckum
YpaBHEHHUSIM.

Xumuueckuii IxKcnepumenm:
Jlemoncmpayuu:

PackpsIBaTh CMBICH U3y4aeMbIX OHATHN
Y IPUMEHSTH 3TH TIOHATHUS MPU ONTUCAHUU
CBOWCTB BEIIECTB U UX MPEBPALICHUM.
XapakTepu3oBaTh (OMKUCHIBATH)
dbu3nYecKre 1 XUMUYECKHE CBONCTBA
BOJIOPOJa, CIIOCOOBI €ro MOTyUYEeHHUS,
IPUMEHEHHUE.

Cobupats mpubop st

MOJIyYEHHs BOAOPOAA.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
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[Tomyuenue, cobupanue u
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paciio3HaBaHuC BOAOPOaA.

B3aumoperictBre BogopoJa ¢

okcusioM menu (II).

JlabopamopHhuwiti onvim:
B3aumojeiicTBre KUCIOT C MeTaJlJIaMHu.
Ilpaxmuuecxas paboma.

Ne 4. Tlonyuyenue u cobupanue
BOJIOPO/ia, U3YUYECHHUE €r0 CBOMCTB.
Buiuucnenus:

00BEMa, KOJIMYECTBA BEIIECTBA

rasa 1o ero H3B€CTHOMY

KOJIMYECTBY BEIIIECTBA HJIU

00BEMY;

00BEMOB Ta30B 110 YPABHEHUIO PEAKIIUH
Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHHUI Ta30B

JUIS cOCTaBJIeHUs1 (hOPMYJI BELIECTB,
MOJICKYJIIPHBIX YPaBHECHUN XUMHUYECKHIX
peaKUuil ¢ yuaCTUEM BOJIOPOA.
Boruucisate MosipHyIO Maccy

BEIIECTB; KOJUYECTBO BEIIECTBA,

00BEM raza, Maccy BEIIECTBa;
[IpoBoaUTH pacy€Thl IO YpaBHEHUAM
XUMHYECKHUX PEaKINii: KOJIMIeCTBa,
00BEMa, Macchl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
WIN TIPOJYKTOB PEAKIUH.

CrnenoBath npaBuiiaM 0€3011acHOM
paboThI B 1a0OPATOPUH NPU
UCIOJIb30BAaHUU XUMHYECKOU MOCY bl

U 000pYZIOBaHUS, a TAKKE MIPABUIIAM
oOpallleHHsI C TOPIOYKMMHU BEIIECTBAMU

B OBITY.

[InanupoBaTh U OCYIIECTBIATH HA
IIPAKTUKE XUMUYECKHUE dKCTICPUMEHTHI,
IPOBOJUTH HAOJIOICHHS, JIeTIaTh
BBIBOJIBI 10 PE3yJIbTaTaM IKCIIEPUMEHTA.
VYuyacTBOBaTh B COBMECTHOM paboTe

B IPYIIIE

2.3

Bopa. PactBopsl.

Iloustue
00 OCHOBAHHUAX

dusnyeckue cBoycTBa BoAbl. Boga kak
pacTBOpUTEIIb. XMMUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHus.

PackpsIBaTh CMBICH U3y4aeMbIX HOHATHN
Y IPUMEHATH 3T MOHITUA MIPU OMUCAHUU
CBOWCTB BEIIECTB U UX MMPEBPALICHUM.
XapakTepu3oBaTh (PU3NIECKUE U
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PacTtBopbl. Ponb pacTBOpPOB B pUpoO/ie
U B J)KU3HU 4esnoBeka. KpyroBopot Bojibl
B MPUPO/IE. 3arpsi3HEHUE TPUPOTHBIX
BoJ. OXpaHa U OYUCTKA MPUPOTHBIX
BOJI. HachIlieHHbIE U HEHACHIIIEHHBIE
pacTBOpBI. PacTBOPMMOCTH BEILIECTB
B Bojie. MaccoBas 1071

BEILIECTBA B PacTBOPE.

Xumuueckuii Ikcnepumenm:

Jlemoncmpayuu:

PacTBOpeHME BELIECTB C pa3IMYHOM
PacTBOPUMOCTBHIO.

BzaumoperictBre BoJbI C

MeTa/lJIaMU (HaTpUeM M KaJIbIIUEM).
HccnenoBanne pacTBOPOB KUCIIOT U
LIEJI0YEHN C MTOMOIIBIO

WHIUKATOPOB. JlabopamopHuvle
onvimyl ViccenoBanue
0COOEHHOCTEH pacTBOPEHUS

BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBHIO.

[TIpuroroBiieHre pacTBOPOB

C ONPEAECIEHHON MacCOBOM

JI0JIe pacTBOPEHHOTO BEILIECTBA.
Ilpaxmuueckas paboma

Ne 5. IIpuroroBnenue pacTBOpOB
C ONPENEIEHHON MaCCOBOM

XMMHUYECKUE CBOMCTBA BOJBI, €€ POJIb KAK
PAcTBOPUTEIIS B MPUPOJIHBIX MPOIIECcCaXx.
CocTaBisATh ypaBHEHUS] XUMHUECKUX
peaKuui ¢ y4aCTHEM BOJIBI.

OOBACHATH CYIIHOCTH YKOJIOTUYECKUX
po0ieM, CBSI3aHHBIX C 3arpSI3HEHUEM
MPUPOJIHBIX BOJ, CIIOCOOBI OUYMCTKHU BOBI
OT NPUMECEN, MEPHI IO OXPaHE BOJ

OT 3arpsi3HEHUSL.

[InaHupoBaTh M OCYIIECTBIATH

Ha NPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBHI, MPOBOAUTH HAOIOICHNUS,
JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA MPHU MPOBEICHUN
71a060paTOPHBIX OTBITOB U

IPAKTUYECKON pabOTHI.

CrnenoBarh npaBuiaM 0€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCIIOJIb30BaHUN XUMUUYECKOUN MOCY/IbI U
000py10BaHUS.

[IpoBOIUTH BHIYUCIICHUSI C IPUMEHEHHUEM
MOHSTHUS «MACCOBAs J1OJIsI BELIECTBA

B PacTBOpE».

BricTpauBath pa3BEpHyThIC TUCHMEHHBIC
Y YCTHBIE OTBETHI C ONIOPOU

Ha nH(pOpMaIMIo U3 yueOHHUKA U

CIIPpaBOYHBIX MAaTCPHUAIIOB, I'PAMOTHO
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JIOJIEW paCTBOPEHHOTO BEILIECTBA.
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Buiuucnenus: HCIIOJIB30BaTh I/IBY‘ICHHLIﬁ MOHSTUAHBIN

C UCIIOJIb30BAHUEM TTOHSITHUSA alrapar Kypca XuMuu
«MaccoBas JI0JIs BEIIECTBA B
pacTBOpE»
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2.4

OCHOBHBIE KJIaCCHI
HEOPraHUYECKHUX
COE€IMHEHUN

11

Knaccudukanus HeopraHmueckux
coenunenuid. Oxkcuapl. Knaccudukarus
OKCHUJIOB: coJieo0pa3ytolre (OCHOBHEIE,
KHCIIOTHBIC, aM(OoTepHBIC) U
HecoseobOpasyronue. HomeHnknarypa
OKCUJI0B. DU3UYECKHE U XUMUYECKUE
CBOMCTBA OKCUJIOB. [lomyueHne okCuaoB.
OcnoBanus. Knaccudukanus
OCHOBAHUU: IIEJIOYNA U HEPACTBOPUMBIE
OCHOBAHHUSI.

Homenknarypa ocHoBaHui. @usnueckue
1 XMMHUYECKUE CBOMCTBA OCHOBAHUH.
[Tosryduenre ocHOBaHMUI.

Kucnotsl. Knaccudukanus Kucior.
Homenknatypa kucnor. dusnyeckue

U XUMHYECKHE CBOMCTBA KUCIIOT. Pan
akTuBHOCTH MeTauioB H.H.

bekerosa. [losyueHnne Kucnor.

Conu. HomeHknaTypa conei.
Pu3nyeCKne U XUMUYECKUE

cBomcTBa coJiei. [losryuenue cosien.
['eneTnyeckas CBsI3b MEXKAY Klaccamu
HEOPTaHWYECKUX COCTMHCHUU.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

Knaccudunuposats nuzydyaemole
BEILIECTBA 10 COCTABY U

CBOMCTBaM.

Cocransath GopMyIbl OKCHIOB, KUCIIOT,
OCHOBAaHMH, COJIEM U HA3bIBAThH UX

0 MEXIYyHAPOIHON HOMEHKIIAType.
[Iporno3upoBaTh CBOMCTBA BEIIECTB

HA OCHOBE OOIIMX XUMUYECKUX
CBOMCTB U3YYEHHBIX KJIACCOB/TPYMI
BEILIECTB,

K KOTOPBIM OHU OTHOCSITCSI.
CocTaBasiTh MOJIEKYJISIPHBIE YPABHEHUS
peaKuui, WIUTFOCTPUPYIOLIUX
XUMUYECKUE CBOMCTBA U CIIOCOOBI
MOJIYYEHHUSI BEUIECTB U3yUYCHHBIX
KJIACCOB/TPYIII, a TAKXKe
MOATBEPKAAIOIIUX TEHETUYECKYIO
B3aUMOCBSI3b MEXKIY HUMHU.
[Tpon3BOANTE BEIYUCIICHUS

M0 YPAaBHEHUAM XUMHUUYECKUX PEAKIIHM.
[manupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOJAUTH HAOIIOICHUSI,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM
AKCIIEPUMEHTA MPU MPOBEICHUU
71a00PATOPHBIX OMBITOB U MPAKTUUYECKUX
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OO0pasipl HEOPraHUYECKHUX BEIECTB
Pa3JIMYHBIX KJIACCOB.

OMNBIThI, WTIOCTPUPYIOIINE XUMUYECKHE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHwvie onvimoi

Ornpenenenue pacTBOPOB KHUCIIOT U
1IETIOYEHN C MOMOIIBIO

WHIUKaTOPOB.

N3ydeHne B3auMOJICUCTBHS KUCIOT

C METaJUIaMU, PEAKIIMI HEUTPATU3ALNH.
B3aumopeiicTBrue pactBopa

CEPHOI KUCIIOTHI C OKCUIOM MEIU

().

[TonyueHne HEPACTBOPUMBIX OCHOBAHUIA.
BriTecHeHuEe 0AHOTO MeTasia

JPYTUM U3 PacTBOPa COJIH.
IIpakmuuecxas paboma

No 6. Pemienue skcriepuMeHTAIbHBIX
3aaa4 no teMe «Baxueimme kinaccel
HEOPTaHUYECKUX COCAUHEHUI.
Buviuucnenus:

[0 YPaBHEHUSM XUMUYECKON PEaKIIUu:
KOJIMYECTBa BEIIECTBA, 00bEMA, MaCChI
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00bEMY, Macce peareHTOB WIH
MPOJIYKTOB PEAKIIUU

pabor.

CrnenoBaTh npaBuIaM

Oe3o1acHoi paboThHI B

nabopaTopuu

P UCIOJIb30BAHUH XUMHUYECKON
oCyAbl 1 000PY1OBaHMUSL.
BricTpanBath pa3BEpHyThIE TMCEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha nH(pOpMAINIO U3 yueOHUKA U
CIPaBOYHBIX MaTEPHAIIOB, IPAMOTHO
VCIIOJIB30BaTh NU3YYEHHBIN TOHATHHBIN
anmnapar Kypca XuMuu
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Uroro no pazneny:

30
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Paznea 3. Ilepunoanuecknii 3axon u [lepnoanyeckas cucrema xumnueckux 3j1eMenToB Jl. U. MenneneeBa. Ctpoenue

aToMOB. XMMHYecKas CBsI3b. OKNCIUTEIBbHO-BOCCTAHOBHUTEIbLHbIE PCaAKIINH

3.1 | [lepuogmyeckuii
3aKOH U
[lepnonnyeckas
cHCTEMa
XUMHYECKUX
DJIEMEHTOB

Ctpoenue atoma

J. 1. Menpeneena.

7

[lepBble MONBITKU KiIaccupuKauu
XUMHUUYECKHUX AJIeMEeHTOB. [loHsATHE

O rpynmnax CXOJHbIX 3JIEMEHTOB
(1IeTTOYHbIE U 1IETOYHO3EMEIIbHbIE
METaJIJIbl, TaJIOT€HbI, UHEPTHHIC Ta3bl).
DneMeHThI, KOTOpbIe 00pa3yIoT
aMmdoTepHbIe OKCUJIBI U TUAPOKCHUJIBI.
Ileprnonnyeckuil 3aK0OH.
[lepuoauyeckas cucreMa XUMUYECKHUX
AIIEMEHTOB

J.N. MenneneeBa. KoporkoneproiHas u
JUTMHHOTIEPUOAHAS. (POPMBI
[Teproauyeckoil CUCTEMbI XUMUYECKUX
anemenToB [[.1. Menneneena. [lepuonabt
Y rpynnbl. PU3NYECKUN CMBICI
MOPSAKOBOIO HOMEPA, HOMEPOB
nepuoja v rpynisl JIEMEHTa.

Crpoenue atomoB. CocTaB aTOMHBIX
snaep. M3oromnbl. DnekTponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XMMHYECKHUX AJIIEMEHTOB
ITepuoauueckoi CUCTEMBI

JI.1. Menpaeneena.

XapakTepucTuKa XMMUYECKOTO
AJIEMEHTa

0 €ro MOJOKEHUIO B

PackpeiBath cmbICI

IIEPUOANYECKOTO 3aKOHA.

OnuceIBaTh CTPOEHUE TAOIHIIBI
«Ilepuognueckas cucteMa XUMUYECKUX
anemeHToB [[.1. MeHnaeneeBa.
MopenupoBaTh CTPOEHHUE aTOMA,
SHEPreTUYECKUX YPOBHEN U
IOYPOBHEM NPHU ITOMOIIH PUCYHKOB,
AIEKTPOHHBIX

KOH(UTypaluii U 3J1€KTPOHHO-
rpaguueckux GopMyi.

[losicHATh (pU3MYECKU CMBICI
IIOPSIAKOBOI'O HOMEPA, HOMEPOB
IIEpUOAA U TPYIIBI JIEMEHTA.
XapaxkTepu30BaTh XUMUYECKHUE DIIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KAJIAM, KAJIbLIUH
Y UX COEIUHEHUS O MOJI0KEHUIO

B [lepuoanueckont cucreme

JI.1. Menpaeneena.

OOBICHATH 001IIE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB (U3MEHEHUE PanyCOB
aTOMOB, 3JIEKTPOOTPHULIATEIIBHOCTH,
BaJICHTHOCTH) U UX COECIUHEHUN

B [IpeJIeax MajbIX EPUOJIOB U ITIABHBIX
MOATPYII C YYETOM CTPOCHUS UX
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[lepnomnueckou cucreme .M. aTOMOB;
Menpeneesa.
3aKOHOMEPHOCTH U3MEHEHHs paguyca
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aTOMOB XMMUYECKHUX JIEMEHTOB,
METAJINYECKUX U

HEMETAJUINYECKUX CBOMCTB I10
rpyIIaM 1 Iepuoiam.

3nauenue [lepuoauueckoro 3akoHa u
[Teproauyeckoil CUCTEMbI XUMHUYECKUX
AJIEMEHTOB JIJIS1 Pa3BUTHUS HAYKH U
npakTuky. /.M. MenneneeB — y4€Hblil 1
IpaKIaHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3anmoeiicTBue ruipOKCUIa IUHKA

C pacTBOpaMM KUCIIOT U LIETOYEH.
MopenupoBaHue CTPOCHUSI MOJIEKYT
IIPY ITIOMOIIM PUCYHKOB, MOJENEMN,
ANEKTPOHHBIX U CTPYKTYPHBIX

dbopmyi. Tabnuna «llepuoauaeckas
CUCTEMa XUMHUYECKUX DJIIEMEHTOB

JI.1. MenneneeBay.

JlabopamopHwie onvimul
O3HakomIIeHHE ¢ 00pa3iaMu METaJLIOB
Y HEMETAJJIOB

Y4acTBOBaTh B COBMECTHOM paboTe

B MIape WK IpyIIe.

BricTpauBath pa3BépHyThIe MUCbMEHHbBIC
Y YCTHBIE OTBETHI C OITOPOU

Ha nH(popMaIuio U3 yueOHHUKA U

JIPYTUX UCTOYHUKOB, B TOM YHCTIE
HNuTepnera

3.2

XUMHUYECKas CBA3b.
OKHUCIINTEIILHO-
BOCCTAaHOBHUTEJILHBI
€ peaKkIuu

Xumuueckas cBsa3b. KoBajieHTHas
(TmoJisipHAst U HEMOJISIPHAST) CBA3b.
DIEeKTPOOTPHUIIATETLHOCTh XUMUUECKUX
snemenToB. MonHas cBa3b. CTeneHp
okuciaeHuss. OKUCINTEIbHO-
BOCCTAHOBUTEIbHbBIC PEAKIINH.

PackppiBaTh CMBICI N3y4aeMBbIX IOHATHUH.

OnpenensaTe BUJ XMMAYECKOW CBA3U
B COC/IMHCHUM.

MonenupoBaTh CTPOCHUE MOJIEKYJT
IIPY MMOMOILM PUCYHKOB, MOJEJIEH,
3JIEKTPOHHBIX U CTPYKTYPHBIX
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[Tpoueccer

dbopmy.
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OKHCJIEHUS] 1 BOCCTAHOBJICHHUS.
OKuCANTENN U BOCCTAHOBUTEIH.
XHUMUYECKUHN IKCIIEPUMEHT: U3yUCHHE
00pa3IioB BEIIECTB METAJIOB U
HEMETAJIJIOB, B3aUMO/ICIICTBHUE
I'MJIPOKCHJIA IIMHKA C pacCTBOpaMH
KHCJIOT U IIEJI0Ye, IPOBEICHNE
OIBITOB, WIIJIIOCTPUPYIOIIUX IPUMEPHI
OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
pa3IoXKEeHUs], COeTMHEHNS).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMNBITEI, WILTIOCTPUPYIOLINE

PUMEPBI OKUCITUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKLIUI
(ropenue, peakuu

Pa3NOKEHUSI, COEAMHEHUS)

Hcnonbs30BaTh XUMUYECKYIO CUMBOJIUKY
U1 cOCTaBJIeHUs (POPMYJI BELIECTB,
AJIEKTPOHHOIO OajlaHCa peaKlni.
Onpenenars CTeNeHb OKUCIEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB 10 opMyJiaM U
COCTaBIATH (OPMYJIIbI OMHAPHBIX
COEIMHEHUI 110 CTETIEHN OKUCIICHUS
aTOMOB XMMHUYECKHX 3JIEMEHTOB.
Onpenenars OKUCIUTEND U
BOCCTAaHOBUTEND. PaccTaBisITh

KO3 PUIUEHTHI B CXEMax MPOCTHIX
OKHUCIIUTEBHO-

BOCCTAHOBUTENBHBIX PEAKIIUN

METOJIOM 3JIEKTPOHHOIO OasaHca.
HalnronaTe XMMHUECKHUE OTIBITHI

10 IJIaHy, AHAJTM3UPOBATh U

JIe1aTh BBIBOJIBI.

Ucnonw3oBate UKT nist co3ganus
MOJENEN, HOATOTOBKH MPE3EHTALINM,
JOKJIa/I0B IO TEME.

BricTpauBath pa3BépHyThI€ MUCbMEHHbBIE
Y YCTHBIE OTBETHI C OMOPO Ha
UHGOpPMAIUIO U3 yUeOHHUKA U IPYTHX
UCTOYHUKOB, B TOM yncie MHTepHeTa

Hroro no paszneny

15

Pe3epBHoe Bpems
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OBUIEE YHNCJIO YACOB
I10 [TIPOI'PAMME

68
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9 KJIACC
HaumenoBanue
Ne KommuecTBo ConensKatiie ofvie OCHOBHEBIE BUIBI
epKAHU HUS
o/t pasAeoB U TEM 4acoB P v JesITeTbHOCTH
y4eOHOro mpemeTa 00yJaroIHXCs

Paspnen 1. BemecTBo M XMMHYECKHE PeaKIUu

1.1

[ToBTOpEHUE U
yriyOJieHue 3HaHuM
OCHOBHBIX pa3/eyioB
Kypca 8 Kiacca

5

[lepnoanyecknii 3aK0H.
[Iepnonnueckas cucTeMa XUMUYECKUX
AJIEMEHTOB

JI.N. Menpneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XMMUYECKHUX 3JIEMEHTOB
NEPBBIX TPEX NEPUOJOB, KaJus,
KaJIbLIMS U UX COCUHEHUN B
COOTBETCTBUU

C TIOJIO’)KEHHEM 3JIEMEHTOB

B [lepuognueckon cucreme u
CTPOEHHUEM HX aTOMOB.

CtpoeHue BemiecTBa: BUAbI
XUMHUYECKOU CBA3U. THUIIBI
KPUCTAJUIMYECKUX PEIIETOK,
3aBHCUMOCTb CBOVCTB BELIECTBA OT
TUIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.
Knaccudukanus u HomeHKIaTypa
HEOPraHUYECKHUX BEUIECTB. XMUMUYECKUE
CBOWCTBA BEILECTB, OTHOCAIINXCS

XapakTepu3oBaTh XUMUYECKUE FJIEMEHTHI
MIEPBBIX TPEX MEPUOJIOB, KAITUS U KAIbIUA
10 UX MOJIoKEeHUIO B [lepuoanueckoit
cucreMme /1. 1. Menneneena.
KnaccudunmpoBaTs 1 Ha3bIBaTh
HEOPraHUYECKHE BEIIECTBA N3YYEHHBIX
KJIACCOB.

OnuceIBaTh 00INE XMMHYCCKHE
CBOMCTBA BEIIECTB Pa3JIMYHBIX KJIACCOB,
MOJITBEPIKIaTh CBOKMCTBA ITPUMEPAMU
MOJIEKYJISIPHBIX YPAaBHEHUN XUMHUYECKHUX
pEaKIuu.

OnpenensTe BUJ XUMUUYECKOU CBA3U U
TUI KPUCTAJUIMYECKOU PEIIETKH
BECILIECTRBA.

[Iporao3upoBath CBOKMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOECHHS.
BricTpanBaTh pa3BEpHYThIE MUCHbMEHHBIE
Y YCTHBIE OTBETHI C ONIOPOU

Ha nHGOPMAITUIO U3 YICOHHKA U
CIIPABOYHBIX MaTEPUAJIOB, TPAMOTHO
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K Pa3JIMYHBIM KJIaCCaM HCOPTaHNYCCKHUX

COGHHHCHHﬁ, IT'CHCTHNYCCKAasA CBA3b
HCOPTraHNYCCKHX BCIICCTB.
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Xumuyeckuii IKCnepumenm:

Jlemoncmpayuu.

03HAaKOMJICHUE C MOJIETSIMU
KPUCTAJNIMYECKUX PEIIETOK
HEOPraHNYECKHUX BELIECTB — METAIIOB
1 HeMeTaJuioB (TpaduTa u amMasa),
CJIOKHBIX BEIIECTB (XJIOPHIa HATPHSI)

VCTIOJIb30BATh U3YUYCHHBIN MOHATUHNHBIN
arnmapar Kypca XUMUuu

1.2

OCHOBHBIE

3aKOHOMEPHOCTH
XUMHUYECKUX
peaKumit

Knaccudukanusi XuMHU4eCKUX peakiiuit
M0 Pa3JIMYHBIM MpHU3HAKAM (TI0 YUCITY
Y COCTaBY yYaCTBYIOIIUX B PEaKIUU
BELIECTB, N0 TEIIOBOMY 3 (eKTy,

110 U3MEHEHHUIO CTETIEHEU

OKHUCJICHUS] XUMUYECKHUX JIEMEHTOB,
0 00PaTUMOCTH, TI0 YYACTHUIO
KaTajauzaTopa). IK30- 1
SHJOTEPMUYECKUE PEAKIIUH,
TEPMOXUMUYECKUE YPABHEHUS.
[TonsTHE O CKOPOCTH XUMHUUECKOU
peakuuu. [Tonsitue 06 00paTUMbIX

U HEOOPATUMBIX XUMUUECKUX PEAKIIHIX.
[ToHsTHE O TOMOTE€HHBIX U
reTEepPOreHHbIX peakiusax. [lonsTue o
KaTaJInse.

[ToHsITHE O XUMHYECKOM PAaBHOBECHH.
@DaKTOpHI, BIUAIOLIME HA CKOPOCTh
XUMHYECKOUN peaKlUy U MOJI0KEHUE
XUMHUYECKOTO PAaBHOBECHSI.

PackpbIBaTh CMBICT N3y4aeMbIX HOHATHM
Y IPUMEHSTh 3TH TIOHATHUSA MPU ONTUCAHUU
CBOWCTB BEILECTB U UX MPEBPAILICHUIA.
KnaccuduiupoBarh XxuMuueckue
peaKuu Mo pa3IuyHbIM IPU3HAKAM.
YcraHaBnMBaTh 3aBUCUMOCTD

CKOPOCTH XUMHUUYECKOU PEAKLIMU OT
pa3IUYHBIX (PAKTOPOB.

[Iporao3upoBath BO3MOXKHOCTH
MPOTEKAHUS XUMUYECKHUX MPEBPAIICHUI
B PA3JINYHBIX YCIOBHSIX.

OnpenensiTe OKUCIUTEID U
BoccTtaHoBuTeNnb B OBP.

CocTaBisaTh AJIEKTPOHHBIN OaaHC
peaKkIuu.

[Tpou3BOAUTH BEIYUCIICHUS

0 XUMUYECKUM YPaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [1ape WJIY TPYIIIE.

BricTpanBaTh pa3BEPHYTHIE MUCbMEHHbIE
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OKXHCIINTEIFHO-BOCCTAHOBUTEIBLHBIC
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peakIuu, HIEKTPOHHBIN OallaHC

OKHCIIUTEJIbHO-BOCCTAHOBUTEIbHOM
peakuuu. COCTaBJIEHUE YpaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii ¢ UCIOJIb30BaHUEM METOIA
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

Hccnenoanune 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON PEAKIIMU OT BO3JCUCTBHUS
pa3IUYHBIX (PAKTOPOB.

OnbIThI, WILTIOCTPUPYIOIIKE

IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX pPEaKIUN
(ropenue, peakiu

pa3JIoKEHUsI, COCTUHECHUS ).

Buiuucnenus:

KOJIMYECTBA BEIIESCTBA, 00bEMA U MaCChI
peareHTOB WK MPOIYKTOB MO
YPaBHEHUSIM XUMUYECKUX PEaKIUi

Y YCTHBIE OTBETHI C ONTOPOU

Ha nH(popMaIuio U3 yueOHHKA U
CIIPaBOYHBIX MAaTE€pPUAJIOB, IPAMOTHO
VCIIOJIb30BaTh U3YYEHHBIN ITOHATHUHBIN
anmnapar Kypca XuMuu
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1.3

DIIEKTPOIUTAYECKAS
JIMCCOLTMAIINS.
XHUMHUYECKUEC
peaKumuun

B pacTBOpax

Teopus dIEKTPOITUTHYECKOU
JUCCOLIMAIU. DIEKTPOIUTHI U
HEAJIEKTPONIUThL. KaTHOHBI, aHMOHBL.
MexaHn3M JuCCOLMALNY BEMIECTB

C Pa3IMYHBIMU BUJIAMH XUMUYECKOU
cBsi3u. Ctenenpb quccouuanuu. CUiibHbIC
U CJ1a0ble DJIEKTPOJIUTHI.

Peakniuu nonHoro oomena. Y ciioBus

PackpbIBaTh CMbICT H3y4aeMbIX TOHSATHH,
a TaKk)Ke CMBICII TEOpUHU
AIIEKTPOIUTUYECKON TUCCOLUALIHH.
OOBACHATH MPUUMHBI
AJIEKTPOTPOBOTHOCTH BOJAHBIX
pPacTBOPOB BEILECTB, pa3InyaTh ciadble
U CHJIBHBIC JIEKTPOJIUTHI.

CocTaBisTh ypaBHEHUS JUCCOLUALIUU
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MPOTEKaHUs PEaKIil HOHHOTO OOMEHa,
MOJTHBIC U COKPAIIEHHBIC HOHHBIC
ypaBHeHHS peakiuii. CBOMCTBA KUCIIOT,
OCHOBAHUU U COJIEN B CBETE
npeACcTaBlIeHU 00
ANEKTPOTUTHICCKON TUCCOITAIINN.
KadecTtBeHHbIe peakiiiy Ha HOHBI.
[TonsATHE O THIPOIU3E COJIEH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

UccnenoBanue 351eKTpONIPOBOIHOCTH
pacTBOPOB BEIIECTB, IIpoliecca
JTUCCOIIMAIIMYN KUCTIOT, IIeJI0Yei

U coJieil (BO3MOYKHO

UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
OMnbITEI, WUTIOCTPUPYIONINE TPU3HAKU
IIPOTEKAaHMS PEAKIIMA MOHHOTO 0OMeHa
(oO6pa3oBaHue ocajika, BBIJICIICHHE ra3a,
00pa3oBaHUE BOJIbI).

Pacno3naBanne HeOpraHMIECKUX
BEIIECTB C TOMOIIBI0 KAYECTBEHHBIX
peakiii Ha HOHBI.

JlabopamopHhuwiii onvim:

N3yuenne mpu3HaKOB MPOTEKAHUS
peakIuyu HOHHOTO OOMEHa B

pacTBopax

3JIEKTPOJIUTOB (C 0Opa3oBaHUEM OCaJIKa,

KHCJIOT, IIEI0YEH U COJICH, MOJIHbBIC U
COKpaII¢HHbIC HOHHBIC YPABHCHUS
XUMUYECKUX PEAKITUH HOHHOTO
oOMeHa, KpaTK1e HOHHbBIE YPAaBHEHUSI
IPOCTBIX PEAKIIMMA TUAPOIN3A COJIEH.
XapakTepu3oBaTh 00IINEe XUMUYECKHE
CBOMCTBA BEIIECTB Pa3TUYHBIX KJIACCOB
Ha OCHOBE TEOPUH DIEKTPOJIUTUYECKON
JTUCCOTIMAITIH; TIOITBEPIKIATh
CBOMCTBa MpUMEPAMHU MOJICKYJISIPHBIX
Y MOHHBIX YPaBHEHUN XUMUYECKUX
peaKuuii.
Pemate sxcrieprMeHTaIbHBIC 33291
0 TEME.
[Lmanuposars u

OCYIIECTBIISIT
b HA TIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTEHI, POBOANTH HAOIIOICHNS,
JIeaTh BBIBOJIBI IO PE3yJIbTaTaM
IKCIIEPUMEHTA TP MPOBEICHUHN
71a00paTOPHBIX OTBITOB U IPAKTHYCCKUX
pabor.
CrnenoBaTh mpaBmiiaM 0€301acHOMN
paboThI B 1a0OPATOPUH MPU
UCIOJIb30BAHUU XUMHYECKOU MOCYIbI U
000py10BaHUSI.
[IpoBOINUTH BEIYUCIICHUSI TI0 XUMUIECKUM
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BBIJICTICHHEM ra3a, 00pa30BaHUEM BOBI). | YpPaBHEHUSM.
llpaxmuuecxas paboma: Y4acTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemenue skcnepuMEHTAIbHBIX
3a/a4 1o TeMe.
Bviuucnenua:

110 YPpaBHCHMUAM XUMHNYCCKHUX peaKuHﬁ

B [1ap€ WJIU TPYIIIIE.

BricTpanBath pa3BEpHYThIE TMCEMEHHBIC
U YCTHBIE OTBETHI C OIIOPOil

Ha MHQOPMAIIHIO U3 Y4eOHUKA U APYTUX
UCTOYHUKOB HH(POPMAIINH, B TOM YHUCIIE
HNuTepnera

Hroro o pazneny

17

Pa3pgen 2. HemeTasibl M UX CO€TUHEHHUS

2.1 | OO0mmasn 4

XapaKTePUCTUK
a XMMUYECKHUX
AJIEMEHTOB
VIIA-rpynist.
I"anorensl

OO6m1ast xapakTepUCTHKA
rajioreHoB. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapAKTEPHBIE CTEIICHU
okuciieHusi. CTpoeHue u
(u3HYecKre CBOMCTBA MPOCTHIX
BEILIECTB — FaJIOT€HOB.

XUMHUYECKHUE CBOWCTBA HA IPUMEPE
XJiopa (B3auMOJICHCTBUE C METAIJIAMH,
HEMETAJUIAMHU, [IEJTI0YaAMM ).
XnopoBogopoa. ComsiHast KMCIIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
npuMeHeHue. JlelicTBue xuopa u

XJIOPOBOAOPOJa HA OPTaHU3M YEJIOBEKA.

Baxueimme xinopuasl U Ux
HAaXOXKJICHHUE B MIPUPOJE.
Xumuyeckuii IKChepumMeHm:
Jlemoncmpayuu:

OnbIThI, OTpaXxarolue GUu3nIecKue u
XHMHUYECKHE CBONCTBA rAJIOTEHOB U UX

OOBACHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB HEMETAJIJIOB U
WX COCIMHEHUH B Mpeenax MajbixX
NEPUOIOB U TJIABHBIX MOATPYIIIT
[Teproauueckoil CUCTEMbBI XUMUYECKHUX
DJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapaktepuszoBatrh PU3NYECKUE U
XUMUYECKHE CBOMCTBA TPOCTHIX BEIIECTB
raJIoreHoB (Ha MpUMeEpe XJIopa) u
CJIO’KHBIX BEILIECTB (XJIOPOBOIOPO/IA,
XJIOpUJIa HATPpHs ), CIIOCOOBI UX
MOJTyYEHHUsI, IPUMEHEHNE U 3HAUEHUE

B MIPUPOJIC U )KU3HU YeJIOBEKa.
OrnpenensiTe XJI0PUI-UOHBI B paCTBOPE.

HJ'IaHI/IpOBaTB H OCYHICCTBIIATDH
Ha IIPAKTHKC XUMHUYICCKHUC
OKCIICPUMCHTEI, IIPOBOAUTD Ha6J'IIOI[eHI/I$I,
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COG,Z[I/IHCHI/Iﬁ (BO3MO}KHO HCIIOJIB30BAHUC | nmejaaTh BBIBOJBI 110 pE3yJIbTaTaM
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BUJICOMATEPUAJIOB).

O3HakomiieHHe ¢ 00pa3lamMu
XJIOPUIOB (TAJIOTEHUIOB).
JlabopamopHhwiii onvim:

N3yuenune CBOMCTB COJSHON
KUCIOTHI. [IpoBeieHre KauecTBEHHBIX
pEAKIMI Ha XJIOPUA-UOHBI.
lIpakmuueckas paboma

No 2: Tlonyuenue consitHon

KHCJIOTHI, U3YYEHHE €€ CBOMCTB.
Boruucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKITUH,

CCJIM OAWH U3 PCArCHTOB JaH B

U30BITKE

AKCIIEPUMEHTA MPU MPOBEICHUN
71a00paTOPHBIX OMBITOB U MTPAKTUYECKUAX
pabor.

Crnenoarh npaBuiaaM

Oe3omacHO paboTHI B

nabopaTopuu

IIPU UCITOJIb30BAHUN XUMUYECKOU
NoCyibl U 000PYyAOBaHUS.

BricTpanBaTh pa3BEPHYTHIE MNCbMEHHBIE
U YCTHBIE OTBETHI C OMOPOM

Ha nH(pOpMAINIO U3 yUeOHHKA U
CIIPAaBOYHBIX MaTEPHUAIOB, TPAMOTHO
VICIIOJIB30BATh N3YYEHHBIN ITOHSITUWHBIN
arrmapar Kypca XuMHUH
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2.2

OOmas

XapaKTepUCTUKA
XUMUYECKUX
AJIEMEHTOB
VIA-rpynmnsl. Cepa
U €€ COeIMHECHUS

OO11as xapakTeprCTHUKa SJIEMEHTOB
VIA-rpynnsl. OcobeHHocTr

CTPOCHHSI AaTOMOB, XapaKTEpPHbIE
CTEIECHU

OKHUCJICHHUS.

Crtpoenue u puznyecKre CBOMCTBa
MPOCTHIX BEIIECTB — KUCIOPOJIa U CEPHI.
AJIOTpOIHbIE MOAU(PUKAIIUYA KUCIOPOIa
1 cepbl. XUMHAYECKUE CBOKMCTBA CEPBI.
CepoBonopoi, cTpoeHue, Gpu3nyecKue 1
XUMHYECKUE CBOKCTBA.

OKcupl cepbl KaK MPeACTaBUTEIN
KUCJIOTHBIX OKCH/IOB.

Cepnas kuciota, Gpu3nuecKue u
XUMHUYECKHEe CBOMCTBA (00IIHe Kak

OO0BsCHATH 0011IME 3aKOHOMEPHOCTH
B UI3BMEHEHHMH CBOMCTB 2JIEMEHTOB
VIA-rpynnsl ¥ UX COEAUHEHUN C
y4ETOM CTPOCHHUS X aTOMOB.
XapakTepu3oBaTh PU3NUECKUE U
XUMHUYECKHE CBOMCTBA ITPOCTOTO
BEIIECTBA CEPBI U €€ COCTMHEHUIN
(cepoBOIOpO/Ia, OKCHIIOB CEPHI,
CEPHOM KHUCIIOTHI, CyJIb(aToB),
CIOCOOBI MX TIOJTYYCHHS, MPUMCHCHHE
Y 3HaYCHUE

B TIPUPOJIE ¥ )KU3HU YeTIOBEKA.
OrnpenensaTe HalIU4YKe Cyab(aT-nHOHOB
B pacTBope.

OOBSACHATH CYITHOCTh YKOJIOTHYSCKUX
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MPEJCTABUTEIS KJIacca KUCIOT U
cnenupuueckre). XMuMUYECKHE peaKilni,
JIeKaNIUe B OCHOBE MPOMBIIILIEHHOTO
croco0a NOJIy4eHHs] CEpHOM KHUCIIOTBHI.
[Ipumenenune. Conu cCepHON KUCTOTHI,
KadeCTBEHHAS PEaKITus Ha CyIb(aT-uoH.
Haxoxnenue cepol 1 €€ COeqUHEHUN

B IIpupoae. XUMUYECKOE

3arpsA3HEHHUE OKPYXKAIOIIEH Cpebl
COEAMHEHUAMU

cepsl (KUCIOTHBIE JTOKAM, 3arPsI3HEHUE
BO3]lyXa U BOJJOEMOB), CIIOCOOKI €T0
MpeOoTBpAICHUS.

Xumuueckuii IKCnepumMeHm:
Jlemoucmpayuu.

O3zHakomiieHHE ¢ 00pa3iamMmu cepbl U e€
COEAMHEHUAMU (BO3MOKHO
UCIIOJIb30BAaHUE BUICOMATEPUATIOB).
Habmronenue npomecca

oOyrJIMBaHMs caxapa MoJl JeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOU KHUCIIOTHI.
JlabopamopHvie onvimei:

N3yueHne XuMHUYECKUX CBOMCTB
pasz0aBieHHOM CepHOI

KHUCJIOTHI.

[IpoBeneHne kaueCTBEHHOM peaKuu Ha
cylb(aT-uoH U HAOII0ICHNE MPU3HaKa
€€ NPOTEKaHUS

po0JIeM, CBSI3aHHBIX C

nepepadoTKON COEMHEHUN CEPHI.
[1nanrpoBaTh U OCYLIECTBIATD

Ha MPaKTUKE XUMUIECKHEC
AKCIIEPUMEHTBHI, IPOBOUTH HAOTIOACHHUS,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIIEPUMEHTA.

CrnenoBaTh mpaBUiIaM

0e3omacHo paboThI B

nabopaTopuu

IIPY KCTIOIB30BAHIH XUMHUYECKON
oCcyAbl 1 000PYIOBaHMUS.

[Tpon3BOANTE BEIUUCICHUS

10 XUMHUYECKAM YPABHEHUSM.
Hcronp30BaTh P BHIMOJTHEHUT
y4eOHBIX 3aJaHUI TEKCThI Y4eOHHKA,
CIIPaBOYHBIC MaTEPUAITBI
(ITepuomnyeckyro cuCTeMy XUMHUYECKUX
anemenToB [I. . MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUM U
COJIeH B BOJIE, DJIEKTPOXUMHYECKUHN Pl
HaMpsHKEHU METAIIIOB).

Hcronp30BaTh MpHU BHITIOJTHEHUT
yueOHBIX 33JaHUI U B TIpoLecce
MCCIIEIOBATEILCKOM 1eATeIbHOCTH
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
XUMUYECKOTO COJIepKaHMsl, CIPABOYHBIC
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Marepuaisl, pecypcsl UHTEpHETa
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2.3

OO6mmas

XapaKTepUCTHKA
XUMHUYECKUX
AJIEMEHTOB
VA-rpynmnsi.

Azot, pochop u ux
COETUHEHMUSI

OO11ast xapakTepuCTHUKa SJIEMEHTOB
VA-rpymibel. OcCOOEHHOCTH
CTPOCHHUS aTOMOB, XapaKTCPHBIC
CTETICHU

OKHCJICHUS.

A3OT, pacrpoCTpaHEHUE B IPUPOJIE,
bu3nUecKue 1 XMMUYECKHE CBOMCTRBA.
Kpyrosopor a3ora B mpupoze.
AMMHaK, ero (U3NYEeCKUEe U XUMUUYECKHE
CBOICTBA, MOJIyY€HUE U IPUMEHECHHUE.
Conu ammoHnus, ux GU3NUECKUe U
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE.
KauecTBeHHas peakiyisi Ha HOHBI
aMMOHHUS.

A30THas KUCII0Ta, €€ MOoIy4YeHue,
dbu3nYecKre 1 XUMUYECKHE CBOMCTBA
(oOuue kak npeacTaBUTENS Kilacca
KHCJIOT U crienupruIecKue).
Hcnonbp30BaHKe HUTPATOB U COJIEN
aMMOHMSI B KQU€CTBE MUHEPATbHBIX
yno0peHnii. XMMUYECKOe 3arpsi3HEHHE
OKPYXaroUIEH Cpeibl COCTUHEHUSIMA
a30Ta (KUCJIOTHBIC JTOXK/IH, 3arPsI3HCHUE
BO3/1yXa, IOYBBI U BOJIOEMOB).
docdop, aoTponHbie MOIU(DUKAITUN
docdopa, hpu3nIecKre 1 XUMUICCKHE
cBoiictBa. Oxcun hocdopa (V) u

OO0BsACHATH 0011IME 3aKOHOMEPHOCTH

B U3MCHEHUH CBOMCTB 3JIECMEHTOB
VA-rpynnsl 1 uX COEIUHEHHM C

y4€TOM CTPOCHHUS UX aTOMOB.
XapakTepu3oBaTh PU3NUECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azota u ¢ocdopa U UX COeTUHEHUN
(amMHaka, coyiell aMMOHUs, a30THOU
KHUCJIOTHI, HUTPATOB, okcuaa dhocdopa
(V) u dpocdhopHoit KucIoThI, pocdaToB),
CIOCOOBI UX MOJIYYCHUS, IPUMEHEHHE U
3HAYCHHE B MPUPOJIC U )KU3HU YCIIOBEKA.
Omnpenenatb HOHBI aMMOHUS U (pocdat-
MOHBI B PaCTBOPE.

OOBACHATH CYIIHOCTh IKOJIOTHIECKUX
po0sIeM, CBA3aHHBIX ¢ HAXO0XKICHHEM
coenMHeHMi a3ora u ochopa

B OKPYJKalollleH cpese.

[TnanupoBaTh M OCYIIECTBIIATH

Ha TIPAKTUKE XUMUYECKHE
IKCIIEPUMEHTHI, POBOJAUTH HAOTIOICHNUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCTIEPUMEHTA TP MPOBEICHUN
71a060paTOPHBIX OTIBITOB U

IPaKTUYECKON padOTHI.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1a00OpaTOpUH
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dbocdhopHas kuciaora, puznueckue u
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XMMHUYECKUE CBOMCTBA, MOJIyYEHHUE.
Hcnonb3oBanue ¢pocdaToB B KauecTBE
MUHEpaIbHBIX YIOOPEHUN.
Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

O3zHakomiieHHe ¢ PU3NYECKUMHU
cBolcTBaMu a3ota, hocdopa

U UX COCAUHEHUM (BO3MOXKHO
HCTIOJIb30BAaHUE BUICOMATEPHUATIOB).
O3zHakomiieHHE ¢ 00pa3iamMu a30THBIX U
dbochopHbIX yaoOpeHuil.

[Tonyuenue, coOupanue,
pacro3HaBaHUE U U3yYEHUE CBOWCTB
aMMUaKa.

B3anmoneiicTBre KOHIEHTPUPOBAHHOM
A30THOM KUCJIOTHI C MEIbIO (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
JlabopamopHvie onvimei:

[IpoBeneHne KaueCTBEHHBIX peaKIuii
Ha MOH aMMOHUA U pochar-noH, u
W3Y4YEHUE MPU3HAKOB UX MPOTECKAHUS.
Ipaxmuueckas paboma

Ne 3: TTonyuenue ammuaka,

M3YYEHHUE €r0 CBOMCTB.

Buiuucnenus:

110 YPABHEHUSAM XUMHUUYECKHX PEAKIINI

IpY UCTIOJIb30BAaHUH XUMHYECKON
MIOCYJIbI U 000PYTIOBAHMSI.
[Tpon3BOaUTH BBIYUCIICHUS

0 XUMUYECKUM yPaBHEHUSM.
Hcnonp30BaTh Ipy BHITOJTHEHUH
yueOHBIX 33JaHUI TEKCThI YUeOHHUKA,
CTIpaBOYHBIE MATEPHAIIBI
(MEepUOIUYECKYIO0 CUCTEMY XMMHUYECKHX
sanemenTtoB /. . MenneneeBa, Tabnuiy
PacTBOPUMOCTHU KUCJIOT, OCHOBaHU U
COJIEN B BOJE, DIIEKTPOXUMHUYECKAN PsJT
HanpsHKEHUH METalIoB)
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2.4

OO6mmas

XapaKTEPUCTHKA
XUMHAYECKUX
AJIEMEHTOB
[VA-rpyntsl.
Yraepon u
KPEMHUH, U UX
COCIMHEHHUS

OO11ast xapakTepuCTHUKa SJIEMEHTOB
I[VA-rpynmnsl. OcobeHHOCTH
CTPOCHHUS aTOMOB, XapaKTCPHBIC
CTETICHU

OKHCJICHUS.

VYriepoa, autoTpOITHEIE MOTA(DHUKAITNH,
pacrpocTpaHeHUE B IPUPOJIE,
(u3HUecKre 1 XUMUYECKHE CBOWCTBA.
Ancopbmus. Kpyropopot

yriiepoja B IpUpPO/IE.

Oxkcupsl yriepojaa, ux Gu3n4eckue u
XMMHUYECKUE CBOMCTBA, ICUCTBUE

Ha KUBbIC OPTaHU3MBI, ITOJTYUYEHHUE U
IPUMEHEHHUE. JKOJIOTHYECKHE
IPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoja (IV), runoresa
1J1I00aJIbHOTO MOTEIJICHUS KJIUMAaTa,
MapHUKOBBIN P deKT.

VYronbHast KUCIOTA U €€ COJU, UX
dbu3nYecKre 1 XUMUYECKHE CBOMCTBA,
MOJIYYEHUE U IPUMEHEHUE.
KadectBennas peakiusi Ha KapOOHAT-
noHBI. Micnonb3oBaHue KapOOHATOB

B OBITY, MEIUIIMHE, POMBIIIJICHHOCTH
Y CEJIbCKOM XO3SMCTBE.
[TepBoHayvanbHBIC TOHATHS

00 OpraHMYECKHUX BEIIECTBAX KaK

OO0BsACHATH 0011IME 3aKOHOMEPHOCTH

B U3MCHECHHUH CBOMCTB 3JIECMEHTOB
IVA-rpynmnsl 1 UX COEAMHEHUN C
y4ETOM CTPOCHHUS X aTOMOB.
XapakTepusoBaTh (HU3NYECKUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEILIECTB
yriiepoaa U KpEMHHS ¥ UX COCTUHCHUHN
(OKCHIOB yTriiepoja, yroJbHOW KUCIIOTHI,
KapOOHATOB, OKCHIa KPEMHUSI,
KPEMHHUEBOW KUCJIOTHI, CHJIUKATOR),
CIIOCOOBI UX MOJTYYEHUsI, IPUMEHEHUE U
3HAYCHHE B MPUPOJIC U KU3HU

yenoBeka. OObSICHATh MPUUYUHHO-
CJIEJICTBEHHYIO CBSI3b: CTPOCHHUE
BEIIECTBA — CBOWCTBA

— MPUMEHEHUE — Ha TIpUMepax
COEAMHEHNH YIJIEpOJa U KPEMHHUS.
Onpenensate kKapOOHAT- U CUIIUKAT-UOHBI
B pacTBope.

OOBSACHATH CYITHOCTh YKOJIOTHYSCKUX
po0JieM, CBA3aHHBIX ¢ HAXO0XKJICHUEM
YTJIEKUCIIOTO Ta3a B OKPYKaroIIei
cpene. [loarBepkmarh 0COOEHHOCTH
COCTaBa OPraHUYECKUX BEIIECTB
MpUMeEpPaMU MPOCTHIX COSTUHEHUM
(MeTaH, TaH, ATUJICH, alleTUJICH, ATaHOJI,
[VIMLEPUH, YKCYCHAs KUCTIOTA),
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0 COCOAMHCHUAX YIJICPOda (MeTaH, OTaH,

B3aUMOCBSI3b
HEOPraHMYECKUX COSIUHEHUN yriiepoja u
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STUJICH, alleTUJICH, 3TAHOJ, TJIUIEPHH,
YKCyCHasi KHCIIOTA).

[IpupoHbie HCTOYHUKU
YIIEBOAOPOIOB (YroJib, IPUPOIHBIN
ra3, HeTh), IPOAYKTHI UX TIEpepaboTKU
(OeH31H), UX POJIb B OBITY U
MPOMBIIIJICHHOCTH.

[TonsiTrie 0 OMOJIOTUYECKU BaXKHBIX
BELIECTBAX: )KUpax, OEIKax, yrJIeBoIax —
Y UX POJIH B KU3HU YEIIOBEKA.
MareprabHOE €TUHCTBO
OpPraHUYECKUX U HEOPTaHUUYECKUX
COECIUHCHUMH.

Kpemnuit, ero pusnyeckue u
XUMHUYECKHE CBOMCTBA, MOJyYeHUE

u npuMeHeHne. CoeMHeHUS

KpeMHus B nipupoje. Ooimue
peICTaBJICHUS

00 okcune kpemuus (IV) u kpemHueBoit
KHCJIOTE.

CunmkaTsl, UX UCMOJL30BaHUE B

OBITY, MEAUIIMHE, TIPOMBIIILICHHOCTH.
Baxueimmue crpouTtenbHbie
MaTepuaibl: KepaMHUKa, CTeKIIO, [IEMEHT,
OeToH,

xene300eToH. [Ipobiempl

0€301acHOr0 UCHOJIb30BAHUS

OpraHN4CCKHX BCIICCTB.

OnuckIBaTh pojb OEIKOB, )KUPOB U
YIIEBOAOB B (YHKIIMOHUPOBAHUU JKUBBIX
OpraHU3MOB, COCTaB IPUPOIHBIX
MCTOYHUKOB YTJIEBOJIOPOJIOB, UX POJIb

B OBITY ¥ IPOMBIIJIEHHOCTH.

[IpoBOIUTH BHIYUCIICHHUSI TIO
YpaBHCHUSM XUMHUYECCKUX PEAKITH.
[TnanupoBaTh M OCYIIECTBIIATH

Ha TIPAKTUKE XUMUICCKUE
AKCIIEPUMEHTHI, POBOANTH HAOIOICHNS,
JIeaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIIEpUMEHTA TP MPOBEJICHUU
71a00paTOPHBIX OTBITOB M TIPAKTHYCCKUAX
pabor.

CnenoBath npaBUIamMm

0e3omacHoO paboThHI B

nabopaTopuu

IIPY KCTIOJIb30BAHIH XUMHUYECKON
NoCyibl U 000PYyA0BaHUS.
Hcronp30BaTh P BHIMOJTHEHUT
y4eOHBIX 3a/IaHUH TEKCThI YUCOHUKA,
CIIPaBOYHBIC MaTEPHAIIBI
(ITeprogndecKyro CUCTEMY XUMHUUYECKHUX
anemenToB J[. 1. Menneneea, Tabnuiry
PAacTBOPUMOCTH KHUCJIOT, OCHOBAHUN U
COJIEN B BOJE, DIEKTPOXUMUYECKUHN P
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CTPOUTCIIbHBIX MAaTCPHUAJTIOB B Hal'IprKCHI/Iﬁ MCTaHJIOB)

NOBCEIHEBHOU KU3HH.
Xumuueckuii IKcnepumenm:

Jlemoncmpayuu.
Mopgenu KpUCTaIUINYECKUX PEIETOK
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anmasa, rpadura, QymiepeHa.

O3HaKOMJICHHE C TIPOLIECCOM afcopOLUn
PacTBOPEHHBIX BEILIECTB
aKTUBHUPOBAHHBIM YIJIEM U
YCTPOUCTBOM IIPOTUBOTA3A.
O3HakOMJIEHHE C IPOAYKLIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuansl: cHJIMKaTHAs
IPOMBILIEHHOCTb ).

Mopnenu MOJIEKYJT OpraHUYeCKUX
BELLECTB.

Jlabopamopuwiti onvim:

[Tonyuenue, cobupanue, pacrio3HaBaHUE
U U3y4YE€HHUE CBOMCTB YIJIEKUCIIOrO rasa.
IIpoBeaeHNE KAYECTBEHHBIX PEAKIIMIA
Ha KapOOHAT U CUJIUKAT-UOHBI U
U3Y4YECHHUE MPU3HAKOB UX

nporekanus. [lpakmuueckue

pabompwi:

Ne 4. TlomydueHue yriaekucioro

rasza, U3y4eHHue ero CBOMCTB.

Ne 5. Pemenue skcnepuMeHTaIbHBIX
3a51a4 o reme «BaxkHeume
HEMETAJUIbl U UX COCAMHEHUS»
Buviuucnenua:

110 YPaBHEHUSIM XUMUYECKHUX PEAKIUI

Uroro no pazneny 25
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Pasznea 3. MeTaliibl M X COeAMHEHUSA

3.1 | O0mme 4
CBOUCTBA
METAJIOB

OO6mrast xapaKTepUCTHKA XUMUIECKUX
2JIEMEHTOB — METAJJIOB Ha OCHOBAHUH UX
nosjoxkeHus B [lepuoandeckoil cucreme
XUMHUYECKHUX DJIIEMEHTOB

J.1. MenneneeBa u CTpOCHUSA

atroMoB. CTpoeHHE METaJJIOB.
MeTtananyeckas CBSI3b U

MeTaJuIndecKas

KPUCTAUIMYECKAS PEHIETKA.

DJIEKTPOXUMHUYECKUAN PSAJT HANIPSKEHUN
MeTauioB. OU3HUECKUE M XUMUYECKHAC
cBoiicTBa MeTaioB. O0mIKe criocoob!
noixydyeHusa metaios. [lonstue

0 KOPPO3UHU METAJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
CnnaBsl (cTalib, YyT'yH, JIOPATIOMUHUN,
OpoH3a) U UX MPUMEHEHUE B OBITY U
TTPOMBITIICHHOCTH.

Xumuueckuii IKCnepumMeHm:
Jlemoncmpayuu:

OO6pa3sIsl METAIIJIOB U CTLJIABOB.
N3yuenune pe3ynbTaToB KOPPO3UU
METaJIJIOB (BO3MOXKHO

UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
Jlabopamopnvie onvimul:

PackpbiBaTh CMBICT U3y4aeMbIX HOHATHIA
Y IPUMEHSITh 3TH TIOHSATHUSA NPU ONTUCAHUU
CBOWCTB BEILECTB U UX IPEBPALLICHUM.
OO0BsACHATH 0011IME 3aKOHOMEPHOCTH

B UI3BMEHEHHUH CBOMCTB 3JICMCHTOB-
METAJJIOB M UX COSJIMHECHUM C

Y4ETOM CTPOCHUS UX aTOMOB.
XapakTepu30BaTh CTPOCHHE

METaJIJIOB, o0IIre puznueckue u
XUMHUYECKHE CBOMCTBA METAJJIOB.
XapakTepu3oBaTh 00II1e

CIIOCOOBI MOTYUYEHHS METAJUIOB.
OnuceIBaTh CIIOCOOBI 3aIIUTHI METAJIJIOB
OT KOPPO3UH.

CrnenoBath npaBuaaM O€30MacHOM
paboThI B 1a0OPATOPUH MPU
MCTI0JIb30BaHUH XUMHUYECKOM MTOCYIbI U
000pyIOBaHUSI.

[Tpou3BOIUTH BHIYHCIICHUS

10 YPaBHEHUSAM XUMUYECKUX PEAKITUH,
€CJIM OJIUH U3 PEareHTOB COACPKHUT
MIPUMECH.

VYuyacTBOBaTh B COBMECTHOM paboTe

B TIape WJIM TPyIIIE.

Hcnonb30BaTh Mpu BHITIOTHEHUN
y4eOHBIX 3aIaHUH TEKCThl YUCOHUKA,
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O3HakomIieHHE ¢ 00pa3liaMu METaJlJIOB
U CIUIABOB, HX (U3UUCCKUMHU

CBOMCTBaMHU.
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Boviuucnenus:

10 YPAaBHEHUSIM XUMHUYECKUX PEAKLIHA,
€CJIA OJIVH U3 PEAreHTOB COAEPIKUT
puMecu

CIIPAaBOYHBIE MaTEpHUaIIbI
(ITepponueckyto CUCTEMY XUMHUYECKUX
anemenToB J[. 1. MenneneeBa, Tabiuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUH U
COJICH B BOJIE, DJICKTPOXUMHYCCKUM PsJT
HaIpPsHKCHUN METaJIOB)

3.2

Baxwueimue
METAJUIbl U UX
COEeIMHEHUSI

16

[[lenoynble METaJIJIbL: OJOKCHHUE

B [leprnoanyeckoit cucreme XuMHIECKUX
aneMmeHToB .M. Menzaeneesa, crpoeHue
MX aTOMOB, HaX0XJECHHUE B IIPUPOJE.
duznyeckrue 1 XMMUUYECKHE CBOMCTBA
(Ha mpuMmepe HaTpus U Kaius). OKCHUIbI
Y TUJPOKCUABI HATPUS U KaJIUSL.
[IprmMeHeHne METOYHBIX METAIIIOB U

UX COCOUHCHUM.

[[lenouyno3emenbHbIE METAJIJIbl MArHUM U
KaJIBLMI: ToJiokeHne B [lepnognueckon
CUCTEME XMMHUUYECKUX DJICMECHTOB

JI.. MenneneeBa, CTpOEHHE UX

aTOMOB, HAXO0XJICHUE B IPUPOJIE.
duznyecKkrue 1 XMMHUUYECKUE CBOMCTBA
MarHus u

Kanelus. BakHelme coefuHEeHU
KaJIbIUsl (OKCHUJI, TUJIPOKCHUJI, COJIH).
JKE€cTkoCTh BOJIBI M CITOCOOKI €€
YCTpPaHECHUS.

AJTIOMUHHH: TI0JIOKEHHE

OOBACHATH 001IME 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB-
METAJUIOB U UX COCUHEHUN B

rpynmax ¢ ydéToM CTPOSHHS UX

aTOMOB.

XapakTepusoBaTh (HU3NUECKUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
METAJVIOB U UX COEAUHEHUN (OKCUIOB,
TUIPOKCHUIIOB, COJICH ), CITIOCOOBI UX
NOJIYYE€HUS], IPUMEHEHNE U 3HAaUCHHE

B IIPUPOJIE U KU3HU YETIOBEKA.
YcranaBnuBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOEHUE
BEILIECTBA — CBOWCTBAa — NPUMEHEHUE —
Ha IpPUMEPAX U3y4aeMbIX BELIECTB.
Pacno3naBaTh ¢ TOMOLIBI0 KAYECTBEHHBIX
peaklMii HOHbI METAJIJIOB: MarHus,
KaJIbIIUsI, aTFOMUHUS, ITUHKa, *Kesesa (1)
u xxenesa (III), menu (11).

JlokaspiBaTh aM(POTEPHBIN XapaKTep
OKCHUJIOB Y TUJPOKCHUIOB aJTIOMUHHUS U




OdenepanbHas padboyas mporpamma | Xumusi. 8—9 knaccel (0a30BbIN YPOBEHB )

B [lepnoanueckol cucteMe XUMUYECKUX | LIMHKA.
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anemeHToB /[[.M. Mennaeneena,

CTPOCHHUE aTOMa, HAXOXKJICHHUE B
MIPUPOJIE.

DU3NYECKUE U XUMUYECKUE

CBOICTBa amtoMUHUS. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJPOKCH]IA
AJTIOMUHMUSL.

JKenezo: nosioxxeHue B

[Tepuoauyeckoii cucTeMe XMMUYECKUX
3JIEMEHTOB

JI.11. MenneneeBa, CTpOEHHUE aTOMa,
HaxoieHue B npupojae. dusnyeckue u
XHMHUYECKHE CBOMCTBA xene3a. OKCUpbl,
ruapokcunl v conu xenesa (1) u xxenesza
(IIT), ux cocraB, CBOMCTBA U MOJyYCHUE.
Xumuueckuii IKcnepumenm:
Jlemoucmpayuu.

Oco0eHHOCTH B3aUMO/ICHCTBHUS OKCH/JIA
KJIBITUSL U HATPHUS C BOJOM (BO3MOXKHO
WCIIOJIb30BaHUE BUJICOMATEPUAIIOB).
OkparmmBaHue MJIaMEHU MOHAMU HaTPHS,
KaJIUS ¥ KalbLUsl (BO3MOYXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB)
HccnenoBanue CBOMCTB KECTKOW BOJBI.
[Ipornecc ropenus xene3a B KUCIOPOIe
(BO3MOXXHO HCITOJIb30BaHHUE
BHJICOMATEpUAJIOB).

[InanupoBaTh 1 OCYIIECTBIATD

Ha MPAKTUKE XUMHUUYECKHUE
AKCIIEPUMEHTBHI, POBOUTH HAOTIOACHHUS,
JIeNaTh BBIBOJIBI 11O Pe3yJibTaTam
AKCIIEPUMEHTA MPU MPOBEICHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBaTh mpaBUIaM

0e3omacHo paboThI B

nabopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKOU
oCy/Abl 1 000PYIOBaHMUSL.

[Tpou3BOAUTH BEIYUCICHUS

0 XUMUYECKUM YPaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WJIU TPYIIIIE.

BricTpanBaTh pa3BEpHYTHIC MMCHMEHHbIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha nH(pOpMaIIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTE€pPUAJIOB, TPAMOTHO
VICIIOJIb30BaTh U3YYEHHBIN ITOHATUHBIN
armapar Kypca XuMHUH
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JlabopamopHvie onvimoi:
[IpoBeneHne KaueCTBEHHBIX peakiui
Ha MOHBI (MarHusi, KaJibl¥s, ATIOMUHUS,
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1uHKa, sxenesa (II) u xenesa (111), meau
(IT), onucanue NprU3HAKOB UX
MIPOTEKAHUSI.

UccnenoBanue ampoTepHBIX CBOWCTB
TUAPOKCUIA aTIOMUHUS U TUAPOKCUIA
[UHKA.

IIpakmuueckue pabomui:

Ne 6. )KécTkoCTh BOJBI 1 METOJBI €€
yCTpaHEHHS.

Ne 7. Pemenue skcnepuMeHTAIIBHBIX
3aJa4 no TeMe «BajkHeimme MeTamibl 1
UX COCTMHECHU.

Buviuucnenus:

10 YPaBHEHUSAM XUMHUYECKUX PEaKIIUH,
€CJIM OJIMH U3 PEarcHTOB JaH B
U30BITKE WIH COJICPKUT IPUMECH;
MacCOBOM JIOJIM BbIXOJa MPOAYKTa
peaKuunu

Hroro o pazaeny 20

Paznen 4. Xumus n okpy:xaumas cpeaa
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4.1

XUMHUS U

OKpY’Karomias cpefa

BemecTBa n marepuaisl B
MIOBCEIHEBHOM )KU3HU YETIOBEKA.
be3omnacHoe nenonp30BaHNEe BEMIECTB U
XUMUYECKUX peakiuii B ObITy. [TepBas
MOMOIIb IPY XUMUYECKHUX 0KOTAX U
OTPaBJICHUSIX.

XHUMHUYECKOE 3arpA3HEHHUE OKPYKAIOIIEH

cpenasl (TIpeaenbHas J0myCTUMast

XapakTepu3oBaTh poJib XUMUHU

B Pa3IUYHBIX cepax AesATeTbHOCTH
JFO/ICH, OCHOBHBIC BEIIECTBA U
MaTepHaJIbl, IPUMEHIEMBIC B )KU3HU
COBPEMEHHOTO YeJI0BEeKa.
OOBACHATD yCIIOBUSI 0€30M1aCHOTO

HCIIOJB30BaHHUA BECIICCTB U XUMHUNYCCKHUX




~

Jlemoncmpayuu:

MaTepualbl)

MDenenanruag nabouag ppnarnamma. |
= T I T

KOHIOCHTPAHA BCOICCTB.
B PCHICHHUH 3KOJIOTHYCCKUX HpO6JI€M.
Xumuueckuii IKcnepumernm:

N3yuenne oOpasioB MaTepuaioB
(CTEKI10, CIUTaBBI METAJUIOB, TTOJTMMEPHBIE

OJIb XUMHUH

peaxir

Anany
OIICHH
MIPOMB
XO35TH(
COCTOS
OKPYK

YMeETE
IpH X1
OTpaBJ
00CyX
9KOJIO]
BBICKA
npoon
MYTH €
pelieH

Hroro no pazneny:

PesepBHOE Bpems

OBILEE Y1CJIO
YACOB IIO
[TPOITPAMME
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KaHCH}IapHO'TeMaTI/I‘—IeCKOG IJIAaHUPOBAHUEC K

paboueii mporpamme

y4eOHOro npeaMeTa, Kypcea
«XuMus»
8 kiacc 2023-2024 y4eOHbIH 1O

IMTPUJIOXXEHUE

Ne | U3yuaemblii  pa3zned,
yYpOKa

TeMa

Koan
4YeCcTB
0

4acoB

JIEKTPOHHBIE
(uudposbie)
o0pa3oBartejibHbIE

pecypcbl

Kasengapubie

CpoKu

Ilnan

dakr

1. HepBﬂoaqa.Hbele XUMHNYECCKHUE IMOHATHS.

1.1. Xumusi—-BakHasi 00/1aCTh €CTECTBO3HAHHS W NPAKTHYECKOH esiTeJbHOCTH




=) 2y « q( U s / /
yesoBeKa (54) DeepalbHas pagoyasi IporpaMmma

1. [Ipenmer xumuu. Ponps xumuu B 1
’KHU3HH YEI0BEKA

2. Meroapl HM3y4eHHUS ~ XUMUH. 1
[Ipaktuyeckass pabora  Nel
3HAKOMCTBO C 00OPYI0BAaHUEM.

3. ArperatHbie COCTOSIHUS 1
BEIIIECTB

4. [Ipaktuyeckas pabota  Nel. 1
[TpaBuia TEXHUKHU
6e3onacuoctu. JlaGoparopHoe
o0opynoBaHue.

[Ipaktuyeckas pabota  No2.
CTpoeHue IiaMeHH.

5. duznueckue SIBJICHHSL. 1
CriocoObl paszeneHust CMeceil.
[Ipaktnueckas pabora  Ne3.
AHau3 MoYBBbI.

1.2. BemectBa u xuMudeckue peakuuu (15 4)

6. ATOMHO-MOJIEKYIIIPHOE 1
YYECHHUE. XHUMHYECKHE
JJIEMEHTBI.

7. 3HaK1 XUMHUYECKHUX 1
anemeHToB.  [lepuoanueckas
Tabnuua.

8. 3HaHue XUMHUYECKUX 1
3JIEMEHTOB [Tepnoanueckas
Tabauma XUMUYECKUX
anemenToB /.M. Menaeneena

9. Xumnueckue GopMyJibl 1

10. | Pacuérnr 1o bopmynam 1
XUMHAYECKUX COCZIMHEHUI.
MonekynspHas macca.

11. | BaneHTHOCTb. 1

12. | MaccoBast 10711 XUMHYECKOT'O 1
JJIEMEHTA B COSIMHEHUH.

13. | KonrponpHas  pabora  Nel. 1
«HauanbHble XUMHYECKHE
MOHATHUS




14. | Xumuueckue peaKiiuu 1 DeiepapibHast pag
15. | Xumuueckue ypaBHCHHS. 1
16. | Tumbl XUMHYECKUX PEAKIIHHA 1
17. | Mounb. Pacuérnl o 1
YpaBHEHUSIM.

18. | Pemenue 3amau. 1
19. | [loBropenne u  0000OIICHHE 1
TEMBI. [ToxroroBka K

KOHTpPOJIbHOM paboTe

20. | KonrponbHast pabora Ne2 mo 1
Teme: «HauanbHble MOHATUS U
3aKOHBI XUMHUW.

Pa3znen 2. BaxHeiilnue npeacTaBUTe I HEOPraHUYECKUX BelleCTB.
2.1. Bo3nyx. Kucisiopoa. Illousitue 06 oxkcugax (6 1)

21 Boznyx u ero coctas 1

22. | Kucnopon 1

23 | [Ipaktuueckast pabora Ned. 1
[Tonyyenue, coOupanue U
pacro3HaBaHKUe KHCIOpOa

24. | bunapnble COEIMHEHUS. 1
OKCHIEBL.
25. | TennoBoit 3¢h(hekT XUMUIecKoit 1

pC€akuuu, TCPMOXUMHUYCCKUC
YpaBHCHUN, 5K30-1
OHAOTCPMHUYCCKUC PCAKITNH.

26. | DKojoruyeckue poOIeMBI 1
aTMOCQepBHI.

2.2. Boaopoa. IlonsiTue 0 Kucjaorax u cosx. (8 1)

27. | Bomopon 1

28. | Kucnorsr 1

29. | IIpaktuueckass pabora  NeS. 1
[lonyuenne u  coOupaHue

BOJIOpPOJIA.
30. | MonspHsIii 00beM Ta30B 1
31. | Comn 1
32- | PacueTsl MO  XUMHYECKHM 2
33 | ypaBHEHHSAM.
34. | bunapHsIii YPOK 1

«KonnyecTBeHHBIE OTHOILIECHUS
B XUMUN»

oyasi mporpamMma



2.3. Boxa. PacTtBopsbl. Ilonsitue 00 ocHoBaHusX (5 4)

DeepalbHas pagoyasi IporpaMmma

35.

Boma. OcuoBanus 1

36.

PactBopel  .MaccoBass  jons 1
pPacTBOPEHHOTO BEIIECTBA

37.

[Ipaktuyeckas pabora  Ne6 1
«[IpuroTtoBiieHne pacTBopa ¢
3aJJaHHONl  MacCOBOM  HOJICH
PacTBOPEHHOTO BEIIECTBAY.

38.

KonrponsHast  pabora  Ne2 1
«BaxHeimme npeacTaBUTENN
HEOPraHUYeCKUX BCIIECTB.
KomnnuyecTBeHHEIE OTHOILIEHUS B
XAMUN.

39.

O00011IeHIE U CUCTEMATH3ALIUS 1
3HAaHUH 1Mo TeMe: «Baxueimme
MIPEACTaBUTETHN
HEOPTaHHYECKUX BEIIECTB.
KomnuuecTBeHHBIE OTHOIIEHUS B
XAMHUN.

2.4. OcHOBHBIE KJIACChl HEOPraHM4YeCKuX coeqnuenuii (11 u)

40. | Oxcuapl, X KJIacCH(PUKALMSA U 1
XUMHYECKHE CBOMCTBA

41. | OcHoBaHus, UX Kiaccuukanus 1
1 XMMHUYECKHE CBOMCTBA

42. | Kucnorsl, uX KiIaccu(uKaIms. 1

43. | Kuciaorsl, UX XUMHAYECKHUE 1
CBOICTBa

44. | Conu , ux knaccudpukanus 1

45, | XuMU4YecKHe CBOMCTBA Coeit 1

46- | I'eHeTudeckas CBsSI3b MEXIY 2

a7 KJlaccaMH HEOPTraHUYECKHUX
COCIUHCHUI

48. | Ilpaktnueckass pabGora  Ne7 1
Pemenne skcriepuMeHTATBHBIX
3agau 1o Teme: «OCHOBHBIE
KJIaCCBI HEOPTaHHYECKUX
COCIUHEHHID.

49 O00011IeHE U CUCTEMATA3AIHS 1
3HaHUM 1o TeMme: «OCHOBHBIE
KJIaCCBI HEOPTaHHYECKUX
COCIUHEHUID.

50. | KonrponbHast pabora mo teme 1
Ne3: «OCHOBHEIE KJaCcChI
HEOPTaHMYECKUX COSAMHECHUN.

Pasznen 3. Ilepnoanyeckuii 3akod u [lepuoguveckas cucreMa XUMHUYECKUX 3JIEMEHTOB

. W. Mengeaeesa. CTpoeHHe aTOMOB.

XumMuueckassi CBA3b.

OKHCIUTEIBHO-




=) 2y « q( U s / /
BOCCTAHOBHTEIbLHbIE PeaKIHH. DeepalbHas pagoyasi IporpaMmma

3.1. llepuoauyeckuii 3axkoH u Ilepuoanyeckas cucrema xumn4yeckux 3j1ementon 1. U.
MenpaeaeeBa. Ctpoenne atoma. (7 1)

51. | EcrectBennbie ceMeicTaa 1
XUMHYECKHUX AJIEMEHTOB.
AM}OTEpHOCTE.

52. | OTkpbITHE MePUOTUYECKOTO 1
3akoHa /[.M.MeHieneeBbIM.

53. | OcHoBHEIE CBEJCHUS 0 1
CTPOCHHH aToMa

54. | CtpoeHue 31eKTPOHHBIX 1

000JI0YEK aTOMOB

55. | [lepuoanueckas cucreMa 1
XUMHAYECKUX JJIEMEHTOB
AN . Menneneena

56. | XapakTtepucThKa 3JEMEHTa I10 1
ero TTOJIOKCHUTO B

ICPUOAUICCKOIO CUCTCMC

57 | KontponbHass pabGota  Ned. 1
«3HayeHue  MepUOJIUYECKOrO
3aKOHAa W NEPHOJUYECKOMN
CUCTEMBI XUMHUYECKHX
anemeHToB JI.M.MenneneeBay.

3.2. Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE peakiuu. (8 1)

58. | NoHHas XxuMuUeCcKas CBS3b. 1

59. | KoBasieHTHas XxuMudecKas 1
CBS3b.

60. | Meramnyeckas CBS3b 1

61. | CremeHp OKHACIECHUS. 1

62. | OxucnureabHo- 1
BOCCTAaHOBUTEJIHHBIC PEAKITHH.

63. | Meroa 2eKTpOHHOTO OayiaHca. 1

64. | KontponpHast  pabora  NeS. 1

«Htorosas KOHTPOJIbHAS
pabota»
65- | O0o00IEeHne U CUCTEMATH3AIIHAS 1

68. | 3Hauuu




KanengapHo-reMaTn4eckoe IIaHUPOBAHKE K
paboueii mporpamme
y4eOHOro npeamera
«X UMM
9 xnacc 2023-2024 y4yeOHbIN 10T

®enepanbHas paboyasi mporpamma

IMTPUJIOXXEHUE

HN3yyaembiii  pasgen, TeMma | Koa | DiekTpoHHbIE
ypOKa nye | (mudposbie)
CTBO | 00pa3oBaTe/ibHbIE
yac | pecypcsl

0B

Kasengapubie
CPOKH

IInan | dakr

1. BemecTBO H XUMHYeCKHE PeaKI[HU

1.1. IloBTOpEHue u yriayd/aeHne 3HAHUI OCHOBHBIX pa3/iesioB Kypca 8 kiaacca (S 4)

XapakTepucTika XMMHYECKOTO 1
JJIEMEHTa HA  OCHOBAaHUH €TI0
nonoxenuss B Ilepuoauueckoi
cucreme JI. 1. Menpeneena.

XapakTepucTruKa XHMHYECKOTO 1
3JIEMEHTA 110 KUCIIOTHO- OCHOBHBIM
cBOlcTBaM 00pazyeMbIx UM
COETMHECHUM.

Knaccudukanms 1
HEOPraHWYECKUX COCIMHEHUN

Crpoenue  BemectBa. Tumbr | 1
CBSI3EH.

Tursl KPUCTAJUIMYECKUX 1
pEMETOK.

1.2. OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX peakuuii (4 1)

6. Knaccudukanmss ~ XxuMuueckux 1
peaKkuui.

7. OKUCIUTEIILHO- 1
BOCCTAaHOBUTEJIHHBIC PEAKITHH.

8. CKOpOCTh XUMHUYECKUX PEaKLIUM. 1

Karanus.




9. DK30- ®  JHAOoTepMmueckme | 1 DeaepapibHas pay
peakuuu. Pacuérel mo TXYVY.
1.3. DaekTpoauTHYecKas AUCCONHALNs. XUMUYECKHe PeaKIiu B pacTBopax. (8 u)
10. | DnexTponuTHYECKas 1
IIACCOIIAAIINSL.
11. | OcuoBHubIe nmomoxenus TO/I. 1
12. | Peaxkuuu HOHHOTO OOMEHA. 1
13. | XuMH4ecKrne CBOMCTBA KHUCIIOT 1
KaK 3JICKTPOJUTOB
14. | XuMmuueckue CBOIiCTBa 1
OCHOBAaHMUH KaK 3JIEKTPOJIMTOB
15. | XumMuueckue cBOICTBA COJIEH KaK 1
IIEKTPOJIUTOB
16. | T'maponus coseit 1
17. | Ilpaktuueckas  pabora  Nel. 1

Pemenue OKCIICPUMCHTAJIbHBIX
3aaa4 1o TEMEC
((9HeKTp0JII/ITI/I‘-IeCKa$I
JUCCOIMaIvsI»

2. HeMeTaJIBI U UX COCMHEHM.

2.1. O6mas xapakTepucTuka XuMuieckux 3jieMeHToB VIIA-rpynnsl. I"'ajiorensl. (4 1)

ouas mporpamma

18. | Obmas xapakrepuctuka | 1
HEMETaJJIOB.

19. | Obmas xapakrepuctuka | 1
raJIOTeHOB.

20. | CoenuHeHHS TaJIOTEHOB. 1

21. | IIpaktuuyeckas  pabora  Ne2.
[TonydyeHue COJAHOM KHUCIIOTHI, 1

U3y4yeHue e€ CBOMCTB.

2.2. O0mas xapakTepucTUKa XuMU4eckux 3jieMeHnToB VIA-rpynnbl. Cepa
u e€ coennHeHus (6 4)

22. | Obmas xapaktepuctuka | 1
XaJIbKOT€HOB

23. | CepoBoaoOpoO M CYIIb(UIEL. 1

24. | KucinopoaHble COeIMHEHHS CepBI. 1




25. | Ilpaktnueckas  pabora  Ne3. | 1 DeiepapibHast pag
N3yuenue  CBOMCTB  CEpHOHU
KHCJIOTHL.

26. | I[Ipou3BOACTBO CEPHOM KUCIOTHI. 1

27. | DKOJOTHYECKHe npobnemsr | 1
aTMocCQepBbl.

2.3. O0uas xapakTepuCcTHKA XUMHYECKHX 3JIeMeHTOB VA-rpynnbl. A30T, ¢gocdop u ux
coequHeHus (7 1)

28. | O6mas xapakrepuctuka | 1
3JIEMEHTOB V A-Irpynibl.

29. | Azor, cBoiictBa. .Kpyrosopor | 1
a30Ta B IPUPOJE.

30. | AmMmHuaxk. [omyuenne n| 1
CBOMCTBA.

31. | Ilpaktuueckas  pabGora  Ned. 1
[lonyyenue ammmnaka, WU3y4eHHE
€ro CBOMCTB.

32. | A30THas KUCIIOTa U €€ CBOMCTBA. 1

33. | dochop. docdarsl. Pomp | 1
yI10OpeHuit.

34. | Xumu4deckoe 3arps3HEHUE 1

OKpY>KaloILEH Cpeibl.

2.4. O0masi XapaKTepuCTHKA
Xumuyeckux 31eMeHToB IVA-rpynnsl. Yriepoa u kpeMHuii, 1 ux coefuHeHus (8 1)

35.

Oobmas XapaKTepUCTHKA
aneMeHToB IV A rpynmsl.

1

36.

VYrnepon B npupoje. Kapoonatsr.
[Ipaktuyeckas pabora Ne 4.
[Tonyuyenue yriekucioro rasa,
H3y4YEHHUE Er0 CBOMCTB.

37.

YrieBoaopobl.

38.

Kucnopoaconep:xarue
COEIMHEHHUS YIIIepoa.

39.

Kpemnuii. CunukartHas
MIPOMBIIIJIEHHOCTb.

40.

HonyquI/Ie HEMCTAJIJIOB.

41.

[Tonyuenue OCHOBHBIX
COEIMHEHU I HEMETAJUIOB.
[IpakTnueckast pabora Ne 5.
Pemienne  sKcriepuMEHTaIbHBIX
3aga4 no Teme «Baxnelmue
HEMETAJUIbl U UX COECTMHEHUS

42.

Konrponbaast ~ pabora  Nel.
CBoiicTBa HEMETAJIJIOB.

3.1. O0mue cBoiicTBa MeTaJJI0B (4 1)

3. MeTa/Libl H HX CcoeaAMHECHUuA

43.

OO6mrast XxapakTeprucTruKa
METAJUIOB.

oyasi mporpamMma



deniepajibaas paooyasi Iporpamma

44. | Ousnyeckue CBOMCTBA METAJIOB. 1
CIuiaBbl.

45, | Xumuueckue CBOMCTBA 1
METAJLJIOB.

46. | [lomyueHue METAILIOB. 1

3.2. BaxkHeilline MeTaLJIbl M UX coeauHeHust (16 u)

47- | lllenoyHble METAILIBI. 2

48.

48- | Metamnsl 11I- A rpynmst 2

49,

50. | JKécTtkocTh BOJABI U CIOCOOBI €€
yCTPaHEHHUS.

51. | Ilpaktuueckas  pabGora  Neb.
XKéctkocTh BOABI U CHOCOOBI €€

yCTpaHEeHHSI.

51. | AmroMuHHHA. 1

52. | AmdorepHubie CBOIiCTBa
COEIMHEHUN aJTFOMUHUS.

52. | XKexneso. 1

53. | CoenuHenuss xeieda U HUX
CBOMCTBA.

54. | Koppo3us MeTaljioB U CIOCOOBI 1
3aIUATHI OT HEE.

55. | Ilpaktuueckas pabora Ne7. 1
Pemenne skcriepuMeHTaNBHBIX
3a7a4 1o TeMe «MeTaluiby.

56. | Penkne MeTaiisl. 1

S7. | Bunapuvui ypoxk ¢ eeoepadgpuetl. 1
Mertannsl B ipupojae. OCHOBHbIE
MECTOPOXKICHUS PY/I.

58. | [lonaTue o MeTamTypruu. 1

59. | O6o0IIEeHNE U cUCTEMATHU3ALIUS 1
3HAHUN 110 TeMe «MeTauibhy.

60. | KontponpHast ~ pabora  Ne2. 1
CBolicTBa METAJIOB.

61. | AHamu3 KOHTPOJBHOH paboTeimo | 1
teMe: «Metauey. IIpakTukym
10 PELICHUIO 3a/a4.

62. | I'enermueckas cBsi3b  Mexay | 1
METaJUIaMU U HEMETaJJIaMH.

4. Xumus U okpyxammas cpeaa. (3 4)

63. | XUMHUYECKUNH COCTaB IUIAHETHI 1
Semig




DeepapibHas pagoyasi IporpaMmma

64. | berroBas xumus

65. | OxpaHa OKpyXaromieil cpeaspl OT
XUMHYECKOTO 3arpsi3HEHHUS.

66- | O000IIEHHE U CcUCTEMATH3ALMS

68. | 3Hauwui

IMpuaoxenne 3 k padoueii mporpaMmme Mo XUMHUH

IMpuaoxenne 3: Kpurepuu ouleHUBAHUSA 110 XUMHH

HpI/I OIICHKC y‘le6HI>IX ,ZIOCTI/I)KCHHIZ YHalquxcCs IMIPUMCHACTCA KPUTCPpUAJIbHAA CHCTCMA

OIICHUBAHUS 0 NATUOAIIILHOM IKaJie (0TMETKA «1» He CTaBUTCH):
KpuTepnn OLHCHKH YCTHOI'O OTBETA.

OtMmerka «5» cTaBUTCS, €CIU:
OTBET MOJIHBIN U MPAaBWIbHBIN HA OCHOBAHUM U3Y4YECHHBIX TEOPUI;

MaTCpHral U3JIOKCH B JIOTUYECKOM NOCJICA0BATCIIbHOCTHU, JIMTCPATYPHBIM A3BIKOM,

OTBET CaMOCTOSTEIbHBIMN.
OtMeTKAa «4» CTaBUTCS, €CIIH;

OTBET MOJHBIN U HpaBI/IHBHHﬁ Ha CHOBAHUHW U3YYCHHBIX Teopnﬁ;

Marepuai U3J0KEH B ONPEIeTICHHOMN JIOTHYECKOM MOCIeA0BaTeIbHOCTH, IPU 3TOM
JOTYILIEHBI JIBE-TPU HECYIIECTBEHHbIC OIIMOKH, UCTIPABICHHbIE M0 TPEOOBAHHUIO YUUTETIS.
OtMmeTka «3» cTaBUTCS, €CIIN:

OTBET HOJIHLIP’I, HO IIpH 5TOM JOITYyHICHA CYIIECTBCHHAA OH_II/I6K8.;

WIIM OTBET HEITOIHEIN, HSCBSI3HBIM.
OTtMmeTKa «2» CTaBHUTCS, €CIIH:

IIpU OTBETE OOHAPYKEHO HETTIOHMMAaHKE yJalluMcsl CoAepkKaHus y4eOHOTro MaTepuaa;

HJIM OOITYIICHBI CYICCTBCHHBIC OH_II/I6KI/I, KOTOPBIC y‘IaH_[I/II\/'ICH HE MOXKCT UCIIPABUTH IIPU
HaBOAANIUX BOIIPOCAX YUUTCIIA,

6o IIpu OTCYTCTBHUH OTBCTA.

Onenka IKCIepIMEHTATbHBIX YMEHHUH.

O1leHKa CTaBUTCSA HA OCHOBAHMU HAOJIONEHUS  3a y4yaluuMuca B

Xoae BBIITOJIHCHUA HpaKTquCKOﬁ pa6OTBI U ITIMCBMCHHOTI'O OTYECTA 34

paoory.

OtMeTKa «5» CTaBHUTCA, €CJIN:

L] pa60Ta BBINIOJIHEHA MOJIHOCTBIO U 0€e3 OI_I_II/I6OK, CACJIaHbI ITPABUJIBHLBIC Ha6J'IIOIICHI/ISI U BBIBOJBI,

® DSKCIIEPUMEHT OCYILECTBIIEH 10 IUIaHYy C YY€TOM TpeOOBaHUI TEXHUKU O€30MaCHOCTH U MpaBUII
paloThI ¢ BellecTBaMH U 000PYJOBaHUEM;

® IIPOABJICHBI OPTaHU3ALIMOHHO - TPYAOBBIC YMCHU, IOAACPKHUBAKOTCA YUCTOTA U IIOPAOO0OK Ha

pa60‘-IeM MCCTC, 9DKOHOMHO HCITOJIB3YIOTCA PCAKTHBEI.

OTMeTKa «4» CTaBUTCS, ECIH:

® pa60Ta BBITITOJIHCHA ITPABUJIBHO, CACIIaHbI TPABHUJIbHBIC HaGJIIOI[eHI/ISI " BBIBOJIBI, HO IIPU 3TOM
OKCIICPUMCHT MPOBCACH HC ITOJIHOCTBIO;



OdepepanbHas paboyast mporpamMmma
® I JOYIICHBI HECYIIIECTBEHHBIE OIIMOKH B pabOTE C BEIIECTBAMH U 000PYIOBaHUEM.

OtmeTKka «3» CTaBUTCS, €CIIH:

® pa60Ta BBIITIOJIHCHA ITPABUJIBHO HE MCHEC, YEM HAIIOJIOBUHY,

® UM JIONYIIEHAa CYIIECTBEHHAs OomMOKa B XOJE dKCIEPUMEHTa, B O0BICHEHUH, B 0OPMIICHUH
paboThl, B COOJIFOJACHUHM MPABHJI TEXHUKH O€30MacHOCTH IpH padoTe C BEIIeCTBAaMU M
000pyIOBaHUEM, KOTOPASI UCIIPABIISIETCS 1O TPEOOBAHUIO YUUTEIS.
OTMmeTKa «2» CTaBUTCS, €CIIH:

e jjomymieHsl aABe (M 0ojee) CyIECTBEHHBIC OIMUOKU B XOJAE JKCIICPUMEHTa, B OOBSICHCHHH, B
odopmiieHnn paboThI, B COOMIOACHUH MPABIII TEXHUKHA OE€30MMACHOCTH, KOTOPBIC yJaIUiCs HE
MOJKET UCIPABUTH JIaXKe MO TPEOOBAHUIO YUHUTEIIS,

® pa60Ta HC BBIINIOJIHEHA, Y YHAIICTOCA OTCYTCTBYET SKCIICPUMEHTAJIbHBIC YMCHHUS.



®enepanbHas paboyasi mporpamma

OueHka yMeHUil pelmiaTh pacyeTHbIe 3a1a4M.

OTMmeTKa «5» CTaBUTCA, C€CJIM B JOIMYCCKOM PACCYXKIACHHHN M PCHICHHU HCT
OIIIPI6OK, 3ala4da pCIICHa paliiOHAJIbHbIM CHOCO6OM;

OtmeTka «4» CTaBUTCA, CCIIN B JIOTUYCCKOM PACCYKIACHUU W PCIICHHUHN HCT
CYIICCTBCHHBIX OIHI/I6OK, HO 3aaada pClICHa HCPpAIIHMOHAJIBbHBIM CHOCO6OM, 501041
JOIYIIIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OLTHOOK.

Or1MeTKa «3» CTaBUTCA, €CIIA B JJOTUYECKOM PACCYKJIEHUH HET CYLIECTBEHHBIX
OIHI/I6OK, HO JOIIyHnic¢Ha CyICcCTBCHHAA OIIIMOKAa B MATEMAaTHUECKUX pacucrax.

OTMeTKa «2» CTaBUTCS, €CITM UMEIOTCS CYIIECTBEHHBIC ONMMUOKU B JIOTHUYECKOM
pacCcyXICHUH U B PEIICHUN; OTCYTCTBYET OTBET Ha 3aJaHHUE.

OuneHka NMCbMEHHbIX KOHTPOJbHBIX PadoT.
OTMeTKa «5» CTaBUTCS, €CIIM: OTBET MOJIHBIA W IPaBUJIbHBIN, BO3MOKHA
HECYILIECTBEHHAs OLIMOKA.
OT1meTka «4» CTaBUTCS, €CJIM: OTBET HEMOJIHBIN WM JOMYIIEHO HE 0oJiee TBYX
HECYILIECTBEHHBIX OIIHUOOK.
Ot1meTka «3» CTaBUTCS, €CJik: paboOTa BBIMOJIHEHA HE MEHEE YE€M HaIlOJIOBUHY,
JOMYIIIEHA OJHA CYIIECTBEHHAs OITMOKA U MPU 3TOM JABE-TPU HECYIICCTBEHHBIE.
OTMmeTKa «2» CTaBUTCS, €CIIK: pabOTa BBITIOJTHEHA MEHBIIIE, YeM HAOJIOBUHY WU
COJICP)KUT HECKOJIBKO CYIIECTBEHHBIX OIIMOOK, INO0 paboTa He BBITIOJHEHA.
IIpy oIleHKE BBIMIOJHEHHS NHUCHMEHHON KOHTPOJIBHOM paboThl HEOOXOIMMO
YYHUTBIBATh TPEOOBAHUS €IMHOTO opdorpaduieckoro pexuma.

Ounenka TecTOBBIX padoT.

TecTbl, COCTOSIIIIME U3 MATH BOMPOCOB MOXHO HCIIOJIL30BaTh MOCJE U3YUYEHUS
Kaxjaoro wmarepuana (ypoka). Tect u3 10—15 BompocoB wuCHONB3yeTCS st
nepuoandeckoro KoHtpoas. Tect n3 20—30 BompocoB HEOOXOIUMO HCIIOIb30BATh
JUIS U'TOTOBOTO KOHTPOJIA.

[Ipu oLIEeHMBAaHUM KCIIOJIB3YETCS CIIEIYIOIast

nIkasna:

86-90%- 5

70-84%- 4

50-69%- 3

o 49%- 2

Ounenka pedepara.
Pedepart orieHuBaeTCs 1o CIEAYIOMMUM KPUTEPHUSIM:

e coOuoJieHne TpeboBaHMi K ero 0(hOpMIIEHHIO;

® HeoOXOIUMOCTb U JOCTATOYHOCTH JJIS PACKPBITHS TEMbI IPUBEEHHON B TEKCTE pedepara
nH(popManuu;

® yMeHHe 00ydaromerocss CBOOOJHO U3j1araTb OCHOBHBIE HJIEH, OTPaKEHHBIE B pedepare;
® CIOCOOHOCTH 00YYaIOLIerocs MOHATh CYTh 3a/1aBa€MbIX WIEHAMH aTTECTallMOHHON

KOMHCCHH BOIIPOCOB U CPOPMYTUPOBATH TOUHBIC OTBETHI HA HUX
Kpurtepun ouieHKH NpOeKTHOMH M HCCJIEI0BATEIbCKOM PadoThl pa3padaTHIBAIOTCS C yUETOM

nened W 3ajad MPOEKTHOM JESATEILHOCTH Ha JaHHOM JTarne o0pa3oBaHUS.



OdepepanbHas paboyas mporpamMma |

NuanBuayanbHbIN OPOEKT 1e1eCO00pa3HO OLIEHUBATH MO CIASAYIOUINM KPUTEPHSIM:



1. CrtocoOGHOCTH K CaMOCTOSITETFHOMY NTPHOOPETEHUIO 3HAHUN M PEMICHUIO TIPOOIIEM, IPOSABIISIOIASACS
B YMEHHMH NOCTaBUTH MpoOJeMy U BbIOpaTh aJleKBaTHbBIE CIIOCOOBI €€ pellleHus, BKIoYas MOUCK U
00paboTky uHpopmanmu, GOPMYITHUPOBKY BBIBOJOB H/HIIM 000CHOBAHUE U peaTH3aIUIo/apodaIiiio
MIPUHSATOTO pelIeHus, 000CHOBAaHUE U CO3[aHHE MPOrHO3a, MOJENIH, MaKeTa, 00bEeKTa, TBOPUECKOTO
pemieHust W T. 1. JlaHHBIH KpUTEpUH B LEJIOM BKIIOYAET OLEHKY C(HOPMHUPOBAHHOCTU
MMO3HABATEJIPHBIX YUYCOHBIX JACHCTBUM.

2. ChopMHPOBaHHOCTh TPEAMETHBIX 3HAHUW H CIOCOOOBICHCTBHILIMPOSIBIAIOIIAICI B YMEHUHU
PacKpBITh CoAepXKaHue padOThl, TPAMOTHO M OOOCHOBAaHHO B COOTBETCTBHH C PaccMaTpHUBaeMOM
po06JIeMOil/TeMON NCIIONIB30BAaTh UMEIOIIMECS 3HAHUS U CIIOCOObI IeWCTBUH.

3. ChopMUPOBAHHOCTh PETYJISATHBHBIX ACHCTBHMN,IPOSABISAIOIIASCS B YMEHHH CaMOCTOSITEIBHO
IJITAHUPOBAaTh M YIPABJISITH CBOCHM IMO3HABATEIBHOM JEATEILHOCTHIO BO BPEMEHH, MCIIOJIH30BaTh
peCypCcHBIE BO3MOXHOCTH JUISl JOCTHIKEHMs IieJiel, OCYIIECTBIATh BBIOOP KOHCTPYKTHBHBIX
CTpaTeruii B TPYIHBIX CUTYaIUsX.

4. ChopMHIpOBAaHHOCTH KOMMYHHKATHBHBIX JEHCTBHIA,IIPOSBIISAIOLIAACSI B YMEHUU SICHO U3JI0XKHUTH U
0oOpMUTH BHITIOJHEHHYIO pa0oOTy, IPEACTaBUTH €€ pe3ylbTaThl, APIYMEHTUPOBAHHO OTBETUTH HA
BOIIPOCHI.

MakcumainbHasi OEHKA M0 KaXXI0MYy KPUTEPHUIO HE AOJDKHA MPEBBIIATh 3 0aJIOB.
[Ipu Takom noaxoje TOCTHXEHHE 0a30BOT0 YPOBHS (OTMETKA «YAOBJICTBOPUTEIHHO)
COOTBCTCTBYCT IIOJYUYCHHIO 4 IICPBHUYHBIX 0aJlJIoB (HO OJHOMY 6EUIJ'Iy 3a Ka)KﬂBIﬁ nu3
I-IGTI;IpéX KpI/ITepI/IGB), a JOCTHXCHHUEC IIOBBIIICHHBIX ypOBHeﬁ COOTBCTCTBYCT
MOJIYYCHHUIO 7—9 MEepBUUHBIX 0aJIOB (OTMETKA «XOpoIio») uin 10—12 nepBUYHBIX

0aJIIOB (OTMETKA «OTIIMYHOY).

HNucTpymeHTapuii AJ18 OLEeHUBAHUS MeTanpeIMeTHBIX
pe3yJ1bTaToB

OCHOBHBIM HMHCTPYMEHTapUEM JUIsl OLICHUBAHMS IUIAHUPYEMBIX PE3YJIbTATOB
ABJISIETCS MeJaroruyeckoe HaomoaeHne. MOHUTOPUHT JOJIKEH MPOBOJIUTHCS B HAUaJIe
M B KOHUE Y4YeOHOro roja, JJigd TOrO YTOObl YBHAETh JIUHAMUKY pPa3BUTHUS
YHUBEPCAIbHBIX YUEOHBIX IEUCTBUI y Ka)KJOT0 yU€HHKA, B KaXA0M Kjacce. J{Jis aToro
IIPUMEHSIOTCS] YPOBHEBBIE MOKA3AaTEJIH YHHBEPCAIbHBIX Y4eOHbIX 1eiiCTBHUIL:

Banasl | Buabsl paGorsl Ha ypoke

Bocnpusitue nnpopmanuu
1.1. VYcTHyIO HHCTPYKIUIO BOCIPUHHUMAIOT:

4

C MEPpBOro NpCAbABICHUSA

3

HY)KI[aIOTCH B IOIMMOJIHUTCIIbHBIX PA3bACHCHUAX

HY)K}IaI-OTCH B ITOITAaroBOM MPEABABICHHUU C ITOMIAroOBbIM KOHTPOJIEM YCBOCHUS

He BocipyHUMAaET yCTHYIO HHCTPYKIIHIO

2. IlucbMeHHYI0 HHCTPYKIHMIO (B yueOHMKe, Ha KApTOUYKE U T.I1.) BOCHPUHUMAET:

CaMOoCTOSTEIIHLHO

Hyxnaercs B pa3bsiCHEHUAX

HY)K}IaI-OTCH B ITOITAaroBOM MPEABABICHHUU C ITOIIAroOBbIM KOHTPOJIEM YCBOCHUS

LI EIDS

He BOCIIPUHUMACT MUCbMCHHYIO HHCTPYKIUIO

HNuaTennexryaabHas 00padoTka uHpopmManuu

2.1. YmMeer 11 BbLACTATH TJIABHOE B MPEANIOKEHHON nHpopManuu:

3

‘ Crocoben BBIACTIATh CaMOCTOATEIBHO

(Dc%cpanbuaﬂ aboyas mporpamma
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2 Hyxnaetcst B JOMOTHUTENBHBIX (HABOASAIIUX BOIIPOCAX)
1 VcnbIThIBaeT 3HAYUTENBHBIC 3aTPYAHEHUS

2.2.  YMeer Ju BBIICTSATH HOBOE B yUeOHOM MaTepHaie:

3 Crioco0eH BBIJIEISITh CAaMOCTOSITEIEHO

2 Hyxnaercst B nomoru

Ilo3HaBaTeIbHBIE y‘leﬁl—lble JeHCTBUA



®enepanbHas paboyasi mporpamma

1 ‘ VcnpIThIBaeT 3HAUNTENbHbBIE 3aTPYAHECHUS

2.3. Temn UHTEIIEKTYaJIbHON ACATEIbHOCTH

3 Beliie, yem y Ipyrux ydammxcs Kiacca

2 Takoli ke, Kak y Apyrux y4daluxcs Kjacca

1 3HAYUTEIBHO CHUKEH

Pe3y1bTATUBHOCTH HHTELJIEKTYAJBHOM A TeJIbHOCTH
3.1. Pe3ynbrar nomydaer:

4 YcnemHo (pairoHaibHO) BOCIIPOU3BOIUT MPEJIOKEHHBIN alrOpUTM
3 OpuruHaibHBIM, TBOPUYECKHM CIIOCOOOM

2 HepaunonanbabiM yTemM

1 [TyTem moAroHKH MO OTBET (METOJIOM «THIKAY)

3.2. llpenwsaBiieHuEe pe3ysbTaTa:

Crocoben JaTb paSBepHYTLIﬁ OTBCT U apryMCHTHPOBATH CBOC PCIICHNUC

CriocobeH aTh MpaBUIIbHBINA OTBET, HO HE MOXKET €r0 apryMEHTHPOBATh

HpI/IXOZ[I/ITCﬂ «BBITATNBAaTh» OTBCTHI

RINW|>

H606XO,I[I/IMOCTB OTBCYATH BBI3bIBACT CCPHLE3HBIC 3aTPYAHCHUA

3.3. CamoorieHka pe3yibTaTra paboThl:

3

Crioco6eH 1aTh 0OBEKTUBHYIO OIICHKY Pe3yJIbTaTy paOdOThl, TaK KaK IIOHUMAET CYTh
JIOTIYIIIEHHBIX OIINOOK

He Bcerna moxer n1aTh 00bEKTUBHYIO OIIEHKY CBOEH paboTe, XOTs, KaK MPaBHIIO,
BUJIUT JIOMYIIICHHBIE OITHOKHI

He MoxkeT 00beKTHBHO OIIEHUTH CBOIO PabOoTy, TaK Kak He TOHUMAET, UTO JOMYCTHII
OILINOKU

CooTBeTcTBHE CTaTyca yyalierocs TpeOoBaHUAM MporpamMmbl 00ydeHuUs

Crnoco0eH ycBOUTH MPOrpamMMy 110 BallleMy MPEeIMETY B HOPMATHUBHbBIE CPOKU

I[J'IH OCBOCHMU ITPOTrpaMMBbI Tpe6yeTC${ cHCTeMa JOIIOJHUTEIbHBIX 3aHATHN

RN [W| o

OcBoeHue MMporpaMMmsal 110 pas3IMYHBIM IIPUYINHAM 3aTPYAHCHO

OO0uii 0aJa:




O0padoTka JaHHBIX (KJII0Y)

®enepanbHas paboyasi mporpamma

I'pynna, XapakTepucTuka Pexomenpanum yqureassm
0aJL1bI
Cnabasn | Bocpunumas yueOHy0 uHpopmanuto, | ITomarosoe IpeabsBICHUE
rpynma | NpakTUYeCKd HE B COCTOSHUHU JeicTBOBaTh | yueOHOW  uHpoOpManuu  C
(9-15 CaMOCTOSITENIbHO; 0COOBbI€ TPYJHOCTH BbI3bIBAET | MOLIArOBBIM  KOHTPOJIIEM €€
0asiioB) | mHQopMamus, TpeabsBIseMas B IHCbMEHHOH | YCBOCHUSI. IIpn
C (yctHOl) Qopme. HcmbIThIBaeT 3HAYUTENBHBIC | HHTCIUICKTYAIBHON 00paboTKe
3aTpy/AHEHUs MPH BbIAECICHUN HOBOTO U IMIaBHOTO | MH(OopMauu HeoOxonuma
MIPU UHTEJUIEKTYaIbHON 00paboTKe HHpOpMAIK. | 3HAYUTEIbHAS oOyuarolas,
TeMn UWHTEIEKTyaJlbHOM NEATEIBHOCTH U €€ | OpraHu3YIoLas u
PEe3yJIbTATUBHOCTh BBIPAKEHO CHHKEHBI. Pe3ynbTaT | cTUMYIMpYOILas IIOMOIIIb.
paboThI, Yale BCero, MmoxyqaeT MmyTeM HOArOHKH HeoOxonumo pa3BUBaTh
MIOJT OTBET, a HEOOXOMMOCTb MPEIBSIBIISATH €TO IPUEMBI JIOTUYECKOI0
BBI3bIBAET CEPbE3HBIE 3aTPYTHEHUS, OTBETHI, KaK MBILICHUS, ¢dbopmupoBaTh
IIPABUJIO, PUXOAUTCS «BBITATUBATHY». He MoxkeT IpeACTaBiIeHuss 00 3TajoHe
OOBEKTUBHO OLIEHUTH CBOIO paboTy, TaK Kak 4yacTO | pabOThl M  KpPUTEpPUSX €€
HE BUJIUT CBOUX OLIMOOK MJIM HE IOHUMAET, YTO oueHku. g ycmemHoro
JOIIYCTHJI X, B CBSI3H C TEM UTO BO BHYTPEHHEM OCBOEHUS OOJIBLIIMHCTBA
miaaHe He CcOPMHUPOBAHO TPEACTABICHHE 00 | YUCOHBIX MPEIMETOB
3TajioHe pabOThl, OCBOEHUE IIKOJILHOW MpOrpaMMbl | TpeOyeTcst cUCcTeEMa
3HAYUTENBHO 3aTPYAHEHO. JIOTIOTHUTEIIbHBIX 3aHATHI.
Cpennsisi | Bocipunumas  yueGHyto uHpopmamumto (kak | HyxHo okazaTe  ywammmcs
rpynna | yCTHYIO, Tak M MHCbMEHHYIO), HYXJAeTCi B | OPraHU3YIOIIYIO u
(16 — 23 | TOMONHUTETBHBIX pa3bACHEHUSX. IIpy | CTUMYIUPYIOIIYIO ~ ITOMOILb.
0aJia) WHTEJUIEKTyalIbHOH  oOpabotke  mHpopmanuu | Heodxoaumo pa3BuBaTh
B Tpedyercs HEKOoTOpast (cTumynupyromasi, | CHoCOOHOCTH JIEHCTBOBATH
OpraHu3yoILas ) IIOMOLIb. Temr | palMOHATIBHBIMH ~ CIIOCOOAMH,
UHTEIJICKTYaJIbHOM ~ JI€ATE€IbHOCTH  CPEIHUM. | yMEHUE apryMeHTHUPOBATH
Pesynbrar paboThl damie BCEro  MOJYYaeT, | CBOIO MO3HIIMIO, 0OOCHOBBIBATH
BOCIIPOM3BOS IIPEI0KEHHBIN YUUTENNEM | TIOJyYEHHBIN pe3yJbTar.
aJTOpUTM, XOTs BpEMEHaMHU nercreyet | CiienyeT  COBEPILIEHCTBOBATh
CaMOCTOSITENIbHO HEpAallMOHATBHBIM ITyTeM. JlaBast | yMeHue 00BEKTUBHO
NpaBUIBHBIM OTBET, HE BCErjJa MOXXET [JaTh | OLEHMBATh CBOIO PadoTYy.
00BEKTUBHYIO OLIEHKY CBOEH paboThl, XOTS, KaK
NPaBUJIO, BUIUT JOMYIIEHHBIE OMIUOKH.
CunpbHa | YcmemHo BOCIpUHUMAET yueOHyo uHpopmaruio, | XKenarenbHo MOOUIPSITH




(24 -
o0aJwL)
A

sl Tpynmna

KaK IHCbMEHHYIO TaK M YCTHYIO, C IE€PBOTO

CnocoGen CaMOCTOSITENIbHO
HOBOE u TJIaBHOE npu
WHTEIUICKTYaTbHOM obpaboTke y4eOHOro
Marepuaa. Temn MHTEJUICKTYyaJIbHOM
JESITEIbHOCTH HECKOJIBKO BBIIIE, YEM Y IPYTUX
yyamuxcs.  Pesynaprar  mosydaer, — yCIEIIHO
BOCIPOM3BO/S MPEAJIOKEHHBIN aIropuT™, B psizie
Clly4aeB  MOXET  JeHCTBOBaTb  TBOPYECKHUM
cniocoboM. CriocoOeH 1aTh pa3BEPHYTHIN OTBET U
000CHOBATH €ro, apryMEeHTUPOBATH CBOIO MO3UIIHIO.
B OonpmmHCTBE ~— ciydaeB  MOXET — JaTh
O00BEKTHBHYIO OLIEHKY PE3YyIbTaTy CBOCH pabOTHI,
TaK KaKk MOHUMAET CYTh JOMYIIEHHBIX OIMIMOOK.

TBOPUYECKUN
31 | npenbsBiICHUS.
BBIJIEIINTE pa3BHUBATh

MOTUB.

pEeIICHUI0  YYCOHBIX
MMO3HABaTEIbLHBIN

deepanpHast padodas Ipq
P HOLPXO,D; 1‘2

3a/1ad4,

Banabl

Buabl pa6oTsl Ha ypoke

IHony4yus

3aJaHue

3

[Tnanupyer paboTy 10 ee Havana

2

[Tnanupyer aeicTBUs B X0/1€ paOOTHI

1

BOO6H.I€ HEC COCTaBJIACT I1JIaHA

BOl'IpOCI)I, YTOoYHAIOIINE 3aIaHUS

4 He nyxnaercs B JONOJIHUTEIbHBIX MOSICHEHUSAX

3 3amaet BOIPOCHI 0 Havajga paboThl

2 B xoxe paboTbl

1 He 3amaer BOnpocoB, XOTS M HYKJAETCS B ITIOMOIIH

Beinoanasa 3aganue

4 TouHo npuaepKUBaeTcs MaaHa

3 OrtcTynaer ot maaHa B AeTalsIX

2 Haunnaer paGotats 1o miany, HO B X0Jie pabOThI rpy00 HapylIaeT Mops 10K
nencTBuit

1 PabGoraer xaoTnuHO, O0€3 MIaHa

3aBepmasi 3aganme

3 O06s13aTenbHO JOOMBAETCS 3aIUIAaHUPOBAHHOTO PE3yNbTaTa

2 He noBoaut paboTy 70 JTOTUYECKOTO 3aBEPIICHUS
PeryasiTuBHble yueOHbIe AeiicTBUS

1.

2.

rpamMma
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1

‘ JloBOIBCTBYETCS JTIOOBIM PE3yIbTaTOM

3akoHuMB padoTy

4 [IpoBepsieT pe3yabTaT, HAXOUT U UCIPABIISIET OIITMOKU
3 Pesynbrar HE mpoBepsieT
2 Pe3ynbrar He mpoBepsieT, Tak Kak YOEKIEH B €ro MPaBUIbHOCTH
1 Pesynbrar mpoBepsieT, HO OUIMOOK HE BUIUT
IHomomn B paGoTe
4 He nyxnaercs
3 Hyxnaerca u npuHumMaer
2 Hyxnaercs, HO He yMeeT M0JIb30BaThCs
1 Hyxnaetcs, HO He oOparaercs
O0mmii 6aJ11
4.
5.
OO6padoTka JaHHBIX (KJII0Y)
I'pynna, XapakrepucTuka PexoMenaanuu y4YuTEJIAM
0aJJIbI
Caabas 3aTpyaIHEHO OCMBICICHHE YUeOHOU 3a]auM KaK Heobxonumo o0Oy4ath
rpynmna nenu aesrenpHocty. [Ipucrynaer k padote, He YMEHHIO CTaBUTH 11€J1b CBOCH
(6-10 uMesl TUTaHa; YTOUYHSIOIIMX BOMPOCOB HE 3aJaeT, | JAeITeIbHOCTH,
0aJ1J10B) XOTS M HY)KIAa€TCs B TMOSICHEHUSIX; ISHCTBYET pa3pabarpiBaTh  IIaru  ee
C UMIyJIBCUBHO, Xa0TUYHO. Ecnu miian paboThl JOCTUXKEHHS, CBEPSITh CBOU
IpEeJIOKEH MejaroroM, rpyoo Hapyuaer ero, He | IeHCTBUA ¢ MMEIOIIMMCS
3aMedas dTOro. 3aBepIIMB 3aJaHue, MOXeT | TmaHoM. [lo  3aBepuieHUH
JIOBOJILCTBOBATHCS  OIMIMOOYHBIM  PE3yIbTATOM. | pPaOOTHI CleAyeT MOO0YKIAATh
Jlaxxe mpoBepsisi pe3yabTaT, OMMUOOK HE BUJIUT. y4-Csl CDaBHUBATh PE3YNIbTAT
He cnocoGen oOpaTuThCs 3a MOMOINBIO, HE C DOTaJOHOM, HAXOIUTb H
yYMEeT IO0JIb30BAThCs OKa3aHHON TTOMOIIIBIO. WCIIPABIIATh OIIUOKU U Ha
3TOMU OCHOBE JlaBaTh
CaMOOIICHKY. KenarenbHo
MOKa3bIBaTh  y4-ci,  TOe
MO>KHO TOJYYUTh IIOMOIIb U
KaK €0 BOCIIOJIb30BaThCSL.
Cpennsisi | B nenom psje ciaydaeB criocoOeH OCMBICIUTh HyxHo OKa3aTh yu-csi
rpynmna yueOHYI0 3a/1a4y KakK IeJIb CBOEH eATeIbHOCTH. | OPraHU3YIOLIYIO u
(11 - 16 | Ilpm »TOM IUTAHUpOBAaHME ¥ HEOOXOAWMBIC | CTUMYJIHUPYIONIYIO  ITOMOIIb.




[IporpaMma

0aJ1a) YTOUHEHUS  OCYILECTBJISIET YK€ B  XOHAE Heonoﬁ%&pa“%mi)ﬂa gggé{%ﬁ
B paboTeL.uMess LeNbld  paa  cHOpPMHPOBAHHBIX | HABBIKU IJIAHUPOBAHUS CBOEH
QITOPUTMOB PpalbOTBI, HE BCErJa CIOCOOEH | ACATEIHHOCTH u
BBIOpaTh onTUManbHbIN. [Ipy peanu3anuu miana | criocoOHOCTh JIeCTBOBATh B
paboThl, OTCTYIMAET OT HETO B JACTAJSAX, COXPAHsS | COOTBETCTBUM C  ILIAHOM,
o0uryro MOCJIEZI0BATEILHOCTD NEHCTBUH. | yMeHUE BbIOMpAThH
3aBepimast paboTy, HE Bcerma JI00MBAaeTCs | ONTUMATBHBIN AITOPUTM
3alJIaHUPOBAHHOTO  pe3ynbTaTa.  Pe3ynbpTaT | paboThbl.crieayer
paboThI HE MPOBEPSIET B CBA3U C TEM, UTO (dhopmMupoBath 0oJiee YeTKue
3apaHee yOeK/eH B IPAaBUIBHOCTH €T0, WIH MpeCTaBIeHUs 00 STajloHe
JIOBOJILCTBYETCS JIIOOBIM Pe3y/IbTaToOM, B cliydae | pabOTbl M KPUTEpPHUSIX €€
HEOOXOJUMOCTH  MOXET  OOpaTUTbCS  3a | OLEHKH.
IIOMOII[bIO, HO HE BCErjJa CIOCOOEH ¢€Io
BOCIIOJIb30BaThCS.
Cuabnast | CriocoOeH OCMBICTHUTHh y4EOHYI0 3aJady Kak Cnenyer pa3BUBaTh
rpynna 1eNb CBOCH JesATeNnbHOCTH. B OonbIIMHCTBE CaMOCTOSITENILHOCTD B
(17 — 22 | cnydaeB, mpucrtymas K pabore, 3apaHee | ydeOHOMH NEeSATEIbHOCTH,
0anna) IUIAHUPYEeT  CBOM JACWCTBHUS WM YCIENIHO | MOOIIPSTh HaliJIeHHbIE
A MOJIb3YyeTCs yKe CPOPMUPOBAHHBIM AJITOPUTMOM | YICHHUKOM panroHaIbHbIE
pabotsl. B ciiydae He0OXOAMMOCTH YTOUHSIET CrocoObl OPTaHU3allUuU CBOEH
JeTany A0 Hadaja paboThl.OCYIIECTBIIAS paboTy, | padoTHI.
TOYHO TPUICPKUBACTCS HUMEIOLIErocs IJIaHa
WIA OTCTYHaeT OT IUIaHA JIMIIb B JIETaJsX,
COXpaHsist o01uIyto MOCIIEI0BATEIHHOCTb.
3aBepmias 3ajaHue, 00s3aTeNBHO J100MBaeTCs
3aIJJAHUPOBAHHOTO  pe3yNbTaTa.  3aBEpIINB
paboTy, mpoBepseT ee, HaXOAUT U UCTIPABIISIET
omnoOku. B ciiyuae HeoOXoAMMOCTH, CIIOCOOEH
00paTUTHCS 32 MOMOIIBIO U BOCIIOIB30BATHCS
e1o.
Baaabsr | Buasl paGorsl Ha ypoke

HN3i0:xeHne cO0CTBEHHBIX MBICJIEH

3 Mo3keT caMOCTOSITETFHO JOHECTU CBOIO MBICIb JI0 IPYTHX

2 MoskeT JOHECTH CBOIO MBICIIb 10 APYTHUX TOJIBKO C TOMOULIbIO HABOISAILIMX
BOIIPOCOB

1 He moxeT noHecT MbICIb Jake ¢ ITOMOIIbIO HABOSIIUX BOPOCOB

Benenne quckyccuu

2.1. CnocoGHOCTH OTBEUaTh Ha BOIIPOCHI

4 OTtBeyaeT pa3BepHYTHIM OTBETOM

3 Jlaet kpaTkuii (HEMOTHBINH) OTBET

2 [Tpu oTBeTE UCTIBITHIBAET 3aTPYAHEHUS U3-3a BOoJHEHUS. [Ipu OTBETE UCTIBITHIBAET
3aTpyJHEHHs U3-3a2 OTPAHUYEHHOCTH CIIOB

1 ITpakTHYeCcKH HE MOKET CAMOCTOATEIBLHO OTBEYATh HA BOIIPOCHI

2.2. CriocoOHOCTb 33aaBaTh ONMPOCHI




sasl porpamma

3 CamocTosaTenbHO (HOpMYIHPYET KOPPEKTHBIE BOIIPOCHI benepatta paoo

2 @DOopMYyTUPOBKH BOMPOCOB HE BCErla TMOHATHBI COOECENHUKY U TPeOyIoT
YTOUHEHU U

1 He moxeT ¢popmynupoBaTh BOIPOCHL, HOHATHBIE COOECETHUKY

2.3. CnocoOGHOCTh KOPPEKTHO BO3PaXKaTh ONIIOHEHTY

3 Bo3spaxaer onmoHeHTy KOPPEKTHO

2 He Bcerna xoppekTHO

1 Kak npaBuiio, He co0I1t0/1aeT KOPPEKTHOCTh

B3aumopeiictBue B yueOHOI rpynme

3.1.

CriocoOHOCTh APryMCHTHUPOBAHO OTCTAUBATDH CO6CTB€HHYI-O ITO3UIIHIO

ApPryMEHTHPOBAHO OTCTAUBAET CBOIO MO3ULIUIO

He Bcerna apryMeHTUpPOBaHO

He moxeT aprymeHTupoBath

N

CriocoOHOCTh THOKO MEHSATH CBOIO 18(0X370005010)

MoskeT THOKO MEHSTH CBOIO MO3UIIMIO B CTy4ae HEOOXOIUMOCTH

He BCEraa MOXET MCHATH CBOIO ITO3HUIIUIO

He mMoxeT MeHSITh CBOIO IIO3UIHUIO, JAXKE €CIIHN IIOHUMACT H606XOI[I/IMOCTB

He nonumaer HeO6XOI[I/IMOCTI/I MCHSTDH CBOIO ITO3UMIINIO

w

CnocoOHOCTh MOAUUHSTHCS PEIICHUIO TPYIIIBI ISl yCIexa jesa

wlwlP[Nw|B]w|F| ] w

‘ MoXeT NOIYUHATHCS PEUICHUIO IPYIIIIbI

KOMMyHI/IKaTI/IBHbIe y‘leﬁHbIe JeHCTBUA
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2

He BCeraa MOXKET IIOJUYUHATHCA

1

He noquunsercs

Co0arogenue convajabHOH TUCHUIIITHHEI

3 VY aepKUBaeT COIMAbHYIO AUCLHUIUIMHY B XO/€ 00IIeHUs
2 He Bcerna ynepxuBaer
1 Hrnopupyer
OO0mmii 0as
4.
O0padoTka JaHHBIX (KJI0Y)
I'pynna, XapakTepucruka Pexomenpanum yuureassm
0a/JIBI
Cnaoasn He cnocoben camoctositensHo hopmynupoBats | HeoOxoaumo pa3BuBaTh MPHUEMbI
rpynmna COOCTBEHHBIC MBICITH M OTBETHI Ha BONPOCHL. B | ydactus B TUCKYCCHH,
(8-13 X0Jle TUCKYCCHH, KaK MPaBUJIO, HE KOPPEKTeH. | (OpMUPOBATH CIIOCOOHOCTh
0auioB) | He Moxer apryMeHTHpPOBaHO OTCTaMBaTh | 0OOCHOBBIBATH CBOIO TIO3UIIUIO B
C COOCTBEHHYIO MO3UIINIO U THOKO MEHSTH €€, TaK | CIope, BHAETh OOy Ieb
KaK HEe TTOHMMAaeT HEOOXOAMMOCTH 3TOTO IIara. | TPYIIIIbI, JIeHCTBOBATH B
[Ipu  B3aumojeiicTBMM B  TpyIIe  HE | COOTBETCTBHUH C Hel,
MOTUUHSETCS 00IeMy pelreHnto rpymmbl. He | moaaepxuBaTh COLUATHHYIO
YVUUTBIBAET CTAaTyC coOOeCeTHIKA U CUTYAIHIO JUCTAHIMIO B X0/I€ OOLICHHUS.
npu OOIIEHUH.
Cpennsisi | UcnbiTiBaeT HeKoTOphle 3aTpyaHenus mpu | HeoOxomumo — paGoTtate  Hax
rpynna U3JIO)KEHUU CBOMX MBICJICH, OTBETaXx Ha | COBEPIICHCTBOBAHUEM  YMEHUS
(14 —20 | BOTIPOCHI B CBSI3M C OTPAaHMYEHHBIM CIIOBAPHBIM | M3J1aratb CBOM MBICITH,
0aJ1a) 3amacoM WM BoiHeHueM. He Bcerna cocober | ¢opMynupoBaTh  BONPOCHT U
B OTCTOATH CBOIO TIO3MIMIO WJIM Pa3yMHO | OTBE€YaTh Ha  IOCTaBJICHHBIE.
WU3MEHHUTH €€, MMOTYNHUTHCS pEIIeHHIo rpynnsl | JKemaTebHO MOMOYb B
Uit ycmexa  gena. MokeT — HapymuTh | (POPMUPOBAHUU YMEHUS
COIMATILHYIO TUCITUTUIAHY. OTCTaMBaTh CBOK  TIO3HIIHIO,
paboTaTthb Haj YMEHHEM
co0I01aTh COLMANIbHYIO
TUCITUTLIAHY.
CuabHasi | CriocoO€eH sSICHO U YETKO M3Jlarath CBOM MbICHH, | He HyxaaeTcs B crieliuanbHON
rpymnmna KOPPEKTHO 0TBEYAaTh Ha BOMPOCHI, | paboTe o Pa3BUTHUIO
(21 —26 | dopmymupoBaTh  BOHNPOCBI ¥ OTBEYATh | KOMMYHHUKATHBHBIX HABBIKOB.
0as1a) ONIOHEHTY. YMEET apryMeHTHpPOBATh CBOIO
A MO3UIMI0 U MEHITh ee B  clydae
HeoOxogumocTtd.  CrocoOeH  MOAYUHUTHCS
pemieHuto  rpynmbl.  Bcerma  yaep:kuBaeT
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‘ COLIMAIBHYIO TUCLUILINHY. ‘ f

HOJIy‘ICHHble JAaHHBIC 3aHOCATCA B Ta6JII/II_IBI, JIIA ,II&JIBHGI\/’IHIGEFO HN3Y4YCHUA H
aHaJIM3a IOJIYYCHHBIX PE3YyJIbTATOB.



KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1elCTBUA — CIOCOOHOC

K COTJ1aCOBaHHBbI

eJepaibHas paboydas n&or paMMa | Xumusi. 8—9 kitacchl (6a30BbIi YPOBEHB)
EHUCTBUSAM C YYETOM ITO3ULUU JPYTOro.

Ne | Pamunuu, OO0uenue u HeiicTBHe ¢ MO3ULMHU Opranuzanus u Pa6ora B rpynne
ums B3auMojeiicTBHE ¢ ApYyroro IUIAHNPOBaHHE Y4eGHOI0 I/IT(zro
pebeHka napTHepaMu COTPYIHHYECTBA BbIN
NoKa3
aTejb
no
KAaXkK/10
My
y4eHH
Ky
Kaace
YMeH |Muuu pun HUS | Aprym ador bl Hepo |ILIEeHH e a i
ue Apry ATHE CpaB |eHTHp billia IIposie BYnp aYcr Boicrpa |beckon |Paspe
BbIPA |MEHT pasim HHUBAT | 0BaTh HHUPO JieHHe |aBJie |aHABJAMBATh |QJIWKTH |LIEHHE
“KaThb |MpPOBa YHBIX b CBOIO BaHHe HHHUIH HHE |MBAThPOAYKT|asi KOHG
CBOM |HHeE 0TTOY pa3He | TOUKY CIoco aTHBbI |10Be] pa0oYuBHOE |COBMeECT|JIHKTH
MBICJI |CBOEi eK e 0oB eHHue |ue Hasl bIX
U TOYKH M
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YMeHnue BUIETH POOJIEMY

YMeHHne cTABUTD BOIIPOCHI

HII0TEe3bl Y MEHHE BLIIBUTATh

ThlYMeHHe CTPYKTYPHPOBATH

aTuaM /[aBaTh onpenesieHue

JJIOYCHU A I[e.]IaTb BbIBOAbI U

YMenue kiaaccupuupoBaTh

ckoii padorbillianupoBanued

Ilouck pelIcHUus l'[pOﬁJ'leMbl

IIpeacraBienue pe3yjibTaToB

nOdopMmieHne pe3yJbTaTOB
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1

2

3

HUTorosbiii
NnoKa3areJib 1o
KJjaccy (cpeanee
3HaAYeHHe)

PerJ'IHTI/IBHbIe YHHUBEpPCAJIbHLIC yqeﬁnble JedcTBUA

Ne | damuiuu, UMs ®dopmMupoBaHHE CIIOCOOHOCTH Pa3Butue peryasinum y4eOHoi Camoperyasinus
pedenka JIMYHOCTH K LeJICNOJIATAHUI0 U AesITeJIbHOCTH IMOLUMOHAJIbHBIX U
NMOCTPOCHHIO )KU3HEHHBIX IJIAHOB (pyHKUMOHANBHBIX
BO BPEMEHHOM NepCneKTuBe COCTOSIHM U
Kaacc
TuKoanu ' K |Bpemenn 3amuu (0) 0 pHOcT| Onen
ecT ' OH| asf OnbIT mel o Ka
BO ) Kp| mnepcme MpuB pa bl OHTp | JesTe
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3

HTorosnlii moxka3zarejib

1o KJaccy (cpeaHee
3HAYEHME)
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