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1. IlosicHUTEIBLHASA 3aICKA

JlanHas paboyast mporpamMma peajinzyercs B yueOHUKax it 001eo0pa3oBaTeIbHbIX YUPEKACHUN
aBTopoB ['.E. Pym3utuca u @.I'. ®enpamana «Xumus 9 knace» 3-u3a. - M. IIpocsenienue 2017 r.
Pabouast mporpamMma packpeiBaeT cojaepxanrue o0ydeHus: XuMuu B 8-9 kitaccax o0rieo0pa3oBaTeIbHbBIX
yapexaenuii.. OHa paccuntana Ha 68 yacoB B 1o (2 yaca B Heelnto). Paboyvast mporpamMma 1mo XuMuu
COCTaBJIeHAa Ha OCHOBE:

e dyngameHTaTBHOTO SApa COACpKaHUsI O0IIero 00pa30BaHMS;

e TpeboBaHMii K pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMBbl OCHOBHOTO OOIIIETO
oOpa3oBaHusl, peacTaBIeHHbIX B DenepanbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
o01ero o0pa3oBaHusi BTOPOTO IMOKOJICHUS;

e [IpumepHOIi MporpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus 0 XUMUH;

e [Iporpammel pazsutusa YVY/I;

e [IporpamMmsl 1yXOBHO- HDAaBCTBEHHOT'O PAa3BUTHS U BOCIIUTAHUS JTUYHOCTH.

OpHoM U3 BaXXHEHIINX 3a/1a4 OCHOBHOT'O 00111ero 00pa3oBaHUsl SIBISIETCS MOJATOTOBKA 00Y4aIOIIUXCs
K OCO3HAHHOMY U OTBETCTBEHHOMY BBIOOPY KU3HEHHOTO M MPO(ecCHOHAIBHOTO MYTH.
OOyuaromuecs JOMKHBI HAYIUTHCSI CAMOCTOSATEIBHO CTABUTH IIENIN U ONPENEIATh IYyTH HX
JOCTHXKEHHS, 32 paMKaMU y4eOHOT0 Tpoliecca.

XuMus KaK y4eOHBIN MpeMeT BHOCUT CYIIIECTBEHHBIN BKJIAJ B BOCIUTAHNE U Pa3BUTHE
oOyyarouXxcsi; OHa MPU3BaHa BOOPYKUTh UX OCHOBAMU XMMHYECKHUX 3HAaHUHN, HEOOXOAUMBIX IS
MTOBCETHEBHOM JKU3HU, 3aJI0KUTh (DYHIaMEHT JJIsl JaJbHEHIIIEr0 COBEPIICHCTBOBAHMS 3TUX 3HAHUM
,a TAK)Ke CIIOCOOCTBOBATH OE30ITaCHOMY MOBEICHUIO B OKPYXKAIOIIEH Cpe/ie U OepeKHOMY
OTHOILIEHUIO K HEM.

N3ydyeHue XxuMuM B OCHOBHOM ILIKOJIE HAITPABJICHO:

® Ha OCBOEHHE BaXHEUIIUX 3HAHUM 00 OCHOBHBIX MOHATHIX U 3aKOHAX XUMHUH, XUMHUYECKON
CHUMBOJIUKE;

® Ha OBJIaJICHHE YMEHUSMHU HAOIIOJaTh XUMUYECKHUE SIBIICHUS, TPOBOJAUTH XUMHUECKUN IKCIIEPUMEHT,
MIPOU3BOJIUTH PACUEThl HA OCHOBE XMMHUUYECKHUX (hOPMYJT BELIECTB U YPABHEHUN XUMHUECKUX
peaKIunii;

e Ha pa3BuTue Mo3HABATEIHHBIX HHTEPECOB U MHTEILIEKTYAbHBIX CIOCOOHOCTEH B mpoiiecce
MIPOBEICHUS] XUMUYECKOTO IKCIIEPUMEHTA, CAMOCTOSATEIHHOIO IPUOOPETEHNUS 3HAaHUH B
COOTBETCTBUH C BOSHUKAIOIIMMH KU3HEHHBIMU MTOTPEOHOCTAMU;

e Ha BocninTanue OTHOIICHHS K XUMUU KaK K OJHOMY U3 (PyHIaMEHTALHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U AJIEMEHTOB 00I1I€YeIOBEYECKON KYIbTYPBI;

e Ha npumeHeHne MOMTy4YeHHBIX 3HAHUN U YMEHUH 17151 6€3011acHOTO MCIIOTh30BAHMSI BEIIECTB U
MaTEepUajoB B OBITY, CETLCKOM XO3SICTBE U Ha MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a/1a4 B
MTOBCETHEBHOM JKU3HU, IPEIYTIPEKACHUS SIBICHUH, HAHOCSIINX BPEl 3I0POBBIO YEIIOBEKA U
OKpY>Karollen cpene.

2. O0mas xapakTepucTUKA y4e0OHOr 0 nmpeameTa

B conepkanum JaHHOTO Kypca MpeAcTaBiIeHbl OCHOBOIIOIATAIOUINe TEOPETHUECKUE CBEICHUS 0 XHMMUH,
BKJIIOYAIOIME M3YyYEHHE COCTaBa W CTPOEHUS BEIIECTB, 3aBUCHUMOCTH HUX CBOWCTB OT CTPOEHUS,
UCCIIeIOBaHNe 3aKOHOMEPHOCTEH XUMUYECKUX MPEeBpaIlleHui U yTel yIpaBieHHUs] UMU B LIEJSAX MMOTYYCHUS
BELIECTB, MaTEPHAIIOB, SHEPTUU.

Copepxanue y4yeOHOrO MpeaMeTa BKIIIOYAET CBEJCHHUS O HEOPraHMYeCKHX BEIEeCTBaX, UX CTPOCHUHU U
CBOMCTBAX, a TaKXe XMMHUYECKHX Ipoleccax, MPOTEeKAININX B OKpykaroueM mupe. Haubonee crnoxxHble
aneMeHThl DYHIAMEHTAIBLHOTO SApa COACpX)aHHUS 00Iero oOpa3oBaHUs MO XUMHH, TaKUE, KaK OCHOBBI



OpraHWYECKON W MPOMBIIIUICHHOW XUMHUH, TIEPEHECEHBI B TIPOTpaMMy cpeaHel (ToJHOo#) oOpa3oBaTeIbHOM
IIKOJIBI.

TeopeTrueckyl0 OCHOBY M3y4€HHUSI HEOPraHMYECKON XMMHUU COCTaBJISIET aTOMHO- MOJIEKYJSpHOE yuYeHHE,
MEePUOJNYECKUI 3aKOH, C KpaTKMMH CBEJIEHUSIMH O CTPOCHMM aTOMOB, BHJAX XHWMHYECKOW CBS3H,
3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUUECKHUX PEaKIIHiI.

B wusydenuum Kkypca 3HauMTeNbHAas POJb OTBOJUTCS XUMHUYECKOMY OKCIIEPUMEHTY: IPOBEACHHUIO
MPAKTUYECKUX M J1a00paTOPHBIX pabOT M OMHCAHUIO UX PE3YJIbTAaTOB; COOIIOJCHUIO HOPM U IpaBUII
MOBE/ICHUS B XUMHUECKHX J1a00paTOPHUSIX.

B kadecTBe LIEHHOCTHBIX OPUEHTHUPOB XUMHUYECKOTO OOpa30BaHUs BBICTYMAIOT OOBEKTHI, HU3y4yaeMble B
Kypce XMMHH, K KOTOPbIM Yy oOyuatonuxcs (GopMupyeTcsi LIEeHHOCTHOe oTHoieHue. [Ipu sTom Bemyuryio
POJIb UTPAIOT MO3HABATEIbHBIE LICHHOCTH, TaK KaK JaHHBIN y4yeOHbIN MpeIMeT BXOAUT B TPYIITY IPEIMETOB
MMO3HABATEJILHOTO 1IMKJIA, TI1aBHAs LEJb KOTOPHIX 3aKJII0YAETCs B U3YUCHUH PUPOJIBI.

OCHOBY no3HaseamenvbHbIX YEeHHOCHMeEN OCTaBISAIOT HAYYHbIE 3HAHUS, HAYYHbIE METOJbl TO3HAHMS.
[To3naBaTenbHbIE [ICHHOCTHBIE OpUEHTALNH, (POPMUPYEMBIE B MPOIIECCE U3YUECHUS XUMUH, MPOSBIIAIOTCS B
MPU3HAHUH:

e |leHHOCTH HAyYHOTO 3HAHUSI, IO MPAKTUYECKON 3HAUMMOCTH, JOCTOBEPHOCTH;

e [[eHHOCTH XMMHUUYECKUX METOAOB UCCIEAOBAHUS KUBOW U HEXKUBOW IPUPOBL,
Pa3ButHe nmo3HaBaTeNbHBIX IIEHHOCTHBIX OPUEHTAIIMM COEP)KaHMsI Kypca XUMHUH TTO3BOJISIET CHOPMHUPOBATH:

e VYBaXUTEIbHOE OTHOUIEHUE K CO3UIATEIIBHOM, TBOPUECKOM AEATEIBHOCTH,

e [lonnmanue HEOOXOAMMOCTH 3I0POBOTO 00pa3a )KU3HU;

e JlorpeOmsiTh B 0€3YCIOBHOM BBITTOJIHCHUH TMpaBUil O€30MacHOTO HCIIONIb30BaHMS BEIIECTB B
MOBCETHEBHON KU3HU;

e Co3HarenbHBINH BEIOOP Oyaymiei TpohecCHOHATBHOU NeSTEIIEHOCTH.

Kypc xumun o0nagaer BO3MOXHOCTAMHU ISl (GOPMHUPOBAHUS KOMMYHUKAMUGHBIX UEHHOCHIEll, OCHOBY
KOTOPLBIX COCTABJIAKOT HPOLECC OGH.IGHI/DI, rpaMOTHada pcub. KOMMYHI/IKaTI/IBHBIG HCHHOCTHBIC OpUCHTAUN
Kypca CIIOCOOCTBYIOT:

e [IpaBMIbHOMY HCITOJIH30BAHUIO XUMHYECKOW TEPMUHOIOTHU CUMBOJIMKH;
e Pa3BuUTHIO TOTPEOHOCTH BECTH JUAJOT, BBICIYIINBATh MHEHWE OIOHEHTa, Yy4YacTBOBAaTh B
JTUCKYCCHH;

e Pa3BUTHIO yMEHUS OTKPBITO BBIPAKATH U apIYMEHTHUPOBAHO OTCTAUBATh CBOIO TOUKY 3PEHUS.
3. Onucanne mecta y4eOHOro npeamera

OcoOeHHOCTh Kypca XHMHH COCTOMT B TOM, YTO JUI €r0 OCBOCHHUS IIKOJBHHKH JOJDKHBI 00JanaTh He
TOJIBKO OIIPEJCIICHHBIM 3allaCOM IIPEIBAPUTEIIBHBIX €CTECTBEHHO — HAy4HBIX 3HAHUW HO MU JOCTATOYHO
XOpOIIO Pa3BUTHIM aOCTPAKTHBIM MBILIUIEHUEM. JTO SIBISETCSA TJIAaBHOW MPUYMHOM TOTO, 4TO B y4eOHOM
IIJIaHE 3TOT MPEAMET MOSBIISCTCS MOCIEIHUM B Py €CTECTBEHHO -HAY4YHbIX JUCLUIUIMH.

B ydeOHOM 1utaHe Ha M3y4YeHHE XMMUU B OCHOBHOMW IIKOJIE OTBOAMTCS 2 yueOHBIX yaca B HEZelnto, 68 4acos
B I'OJ.

4. JIMYHOCTHBIE, MeTanpeIMeTHbIe W TMpeIMeTHbIe Pe3yJbTaThl OCBOEHHS KOHKPETHOr0 Y4eOHOro
npeaMera



HBy‘ICHI/Ie XMMHMHU B OCHOBHOM IIKOJIE Ja€T BO3SMOXXHOCTBb JOCTHUYG CICAYIOIINX PE3YJIbTATOB B HAIIPABJICHUHN
JIMIHOCTHOI'O pa3BUTHUA:

1. BocniuTaHWE POCCHICKOMN TPaKTaHCKOW MIACHTUYHOCTHU: MAaTPUOTH3MA, JTIOOBU U YBOXKCHHUS K OTEYECTBY,
YyBCTBA FOPAOCTH 3a CBOIO PosiuHy, 32 pOCCUICKYI0 XMMHUYECKYIO HAYKY:;

2. ¢opMupOBaHHE ILIETOCTHOIO MHUPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd M OOIIECTBEHHOM IPAKTHKH, a TAaKXE COLHMAIbHOMY, KYJIbTYPHOMY, SI3IKOBOMY M JIYyXOBHOMY
MHOT000pa3uio COBPEMEHHOT'O MHPA;

3. hopMupOBaHHIO OTBETCTBEHHOTO OTHOLICHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K CaMOPa3BUTHIO U
caM000pa3oBaHUIO HAa OCHOBE MOTHBAIlMM K OOYYEHMIO M MO3HAHMIO, BHIOOPY MpO(UILHOTO 00pa30BaHUs
Ha OCHOBE MH(pOpPMAIMU O CYLIECTBYIOMIMX MPO(EccCHsiXx U JIUYHBIX MPOPECCHOHATBHBIX MPEANOYTCHUH,
OCO3HAaHHOMY TIOCTPOEHUIO HHJMBUIYaJbHOM OOpa30BaTENbHOM TPAGKTOPUM C YYETOM YCTONYMBBIX
MO03HABATEIbHBIX HUHTEPECOB;

4. bopMUPOBaHUI0O KOMMYHHKATHUBHOW KOMIIETEHTHOCTH B OOpa30BaTEIBHOM, OOIIECTBEHHO IIOJIE3HOM,
y4eOHO- UCCIIeI0BATENbCKON, TBOPUECKON U IPYTUX BUJIAX JIEATEIbHOCTH;

5. ¢dopmHpoBaHHE TOHUMAHHUS IEHHOCTH 3J0POBOTO M 0e30MacHOro odpasa >KM3HH; YCBOCHHE IMPABUI
WH/IMBUYAIIbHOTO U KOJJIGKTHBHOTO 0€30MacHOrO MOBEIEHHS B YPE3BBHIYAHHBIX CUTYAIUSIX, YIPOXKAIOIIUX
YKW3HU U 370POBBIO JIFOJIEH;

6. ¢popmupoBaHMe MO3HABATENbHOW M HMH()DOPMAIMOHHOW KYJIbTYpbl, B TOM YHCJIE€ Pa3BUTHE HABHIKOB
CaMOCTOSITENIHOM paboThl ¢ y4eOHBIMH TOCOOMSMH, KHHUTaMH, JOCTYIMHBIMH HWHCTPYMEHTaMU H
TEXHUYECKUMHU CpeICTBaMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

7. dopMUpOBaHHE OCHOB 3KOJOTMYECKOTO CO3HAHUS HA OCHOBE MPU3HAHMS LEHHOCTU >KU3HH BO BCEX €€
MPOSBIICHUSAX U HEOOXOUMOCTH OTBETCTBEHHOTO, OEPEKHOT0 OTHOLLIEHUS K OKPY)KaIoIleh cpee;

8. pa3BUTHE TOTOBHOCTH K pELICHHUIO TBOPYECKUX 3aad, YMEHHUS HAXOJUTh aJCKBAaTHBIE CIOCOOBI
MOBEJICHUSI W B3aUMOJICWCTBUS C NapTHEpaMH BO Bpems Y4eOHOH M BHEY4eOHOW JeATENbHOCTH,
CIIOCOOHOCTH OLIEHMBATh MPOOJIEMHBIE CHTYyallUd W ONEPAaTUBHO NPUHUMATh PELICHUS B Pa3IHYHBIX
MPOAYKTUBHBIX BUJIaX JESTEILHOCTH.

MeTtanpeaMeTHBIMH pe3yJIbTaTaMU OCBOCHHUSI OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
00pa3oBaHMs SABISIOTCS:

1. oBnageHNe HaBBIKAMH CaMOCTOSITEIBHOTO TPUOOPETEHUSI HOBBIX 3HAHMI, OpraHU3aliy yaeOHOM
NEeSATEIbHOCTH, IIOUCKA CPEJCTB €€ OCYIIECTBICHUS;

2. yMEHHE [JIaHUPOBATh MYTH JOCTH>KEHUS LIEJIE Ha OCHOBE CaMOCTOATENIBHOIO aHAIN3a YCIOBUHM U
CPEICTB UX JOCTUKEHHUS, BHIACIATH albTepHATHUBHBIE CIIOCOOBI TIOCTHKEHHUS LIEIH U BbIOUpaTh Hanbosee
3¢ dEKTUBHBIHN CIIOCO0, OCYIIECTBIATh TO3HABATENBHYIO PE(ICKCHIO B OTHOIICHUH JIEHCTBHUIA MO PELICHUIO
y4eOHBIX ¥ IMO3HABATEIHHBIX 33/1a4;

3. yMeHHe MOHUMATh NMPOOJIEMY, CTABUTh BOIIPOCHI, BBIABUIaTh TUIIOTE3Y, 1aBaTh ONMPEICICHHS MOHITUSM,
KJIaCCU(UIIUPOBATh, CTPYKTYPUPOBATH MaTepUal, MPOBOAUTH SKCIIEPUMEHTHI, apTYMEHTHPOBAThH
COOCTBEHHYIO MO3UIINIO, (POPMYIUPOBATH BHIBOABI U 3aKIIOUCHHUS;

4. yMeHHE COOTHOCHUTH CBOU JICHUCTBHUS C INIAHUPYEMBIMU PE3YJIbTaTaMH, OCYLIECTBIATh KOHTPOJIb CBOEH
NeSITeIbHOCTH B MPOLIECCEe TOCTHXKEHUS pe3yIbTaTa, ONPeaeNsaTh CIIOCOObI JeHCTBHI B paMKax
MPEAJIOKEHHBIX YCIIOBUM U TPEOOBAHMI, KOPPEKTUPOBATH CBOU JCHCTBUS B COOTBETCTBUHU C U3MEHSIOIICHCS
CUTYallU;

5. dopmMHpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH UCIOJIB30BAHUS HHCTPYMEHTOB M TEXHUYECKUX
CpeaCTB MHPOPMAITMOHHBIX TEXHOJIOTHI KaK MHCTPYMEHTAIbHOW OCHOBHI PAa3BUTHSI KOMMYHUKATUBHBIX U
IMO3HABaTEeNbHLIX Y Y /I;

6. yMeHHe C03/1aBaTh, IPUMEHATH U IPe0OPa30BBIBATh 3HAKH U CUMBOJIBI, MOJICIM U CXEMBI JIJISI pEIICHUS
yueOHBIX TO3HABaTeNIbHBIX 33/1a4;



7. ymeHue u3BjIeKaTh HHYOPMAIUIO U3 PA3IMYHBIX HICTOYHUKOB, CBOOOHO MOJIH30BATHCS CIIPABOYHOM
JUTEPaTypOU, B TOM YHCJIC M HA DJIEKTPOHHBIX HOCHTEIISAX, COOJII01aTh HOPMBI HH(OPMAITMOHHOM
M30MpaTeTLHOCTH, STUKH;

8. yMeHI/Ie Ha HpaKTI/IKe I10Jb30BaTHCA OCHOBHBIMH JIOTUYCCKUMHU HpI/IeMaMI/I, MeToAaMu HaG.HIO,Z[eHI/IH,
MOJICIIMPOBAHUS, O0OBSICHEHNUS, pEIIeHUs TPOOIIeM, TPOrHO3UPOBAHUS U JP.;

9. YMGHI/IG OpFaHI/I3OBaTI> CBOIO )KHM3Hb B COOTBCTCTBUHU C Hpe,Z[CTaBJIeHI/DIMI/I (0] BHOpOBOM 06p3.3€ KH3HU,
HpaBax n OGHBaHHOCTﬂX rpan(;[aHHHa, IIECHHOCTIX 6I>ITI/I$I, Ky.]II:TypBI 1 COIIMAJIBHOTO B33.HMO,Z[€I>'ICTBI/I$I;

10. ymeHHE BBIMOJTHATD MTO3HABATEIHHBIC U TPAKTUYECKHUE 3aJaHHs, B TOM YHCJIE TIPOEKTHBIC;

11. yMeHHnEe CaMOCTOATENIBHO U apTyMEHTHUPOBAHO OLIEHUBATh CBOU JIEUCTBUS U IEUCTBHS OJTHOKIACCHUKOB;

12. ymenue paboTath B rpyiie- 3p(HeKTUBHO COTPYAHUYATh U B3aUMOCHCTBOBATH HA OCHOBE
KOOPIMHAIIMH PAa3IMYHBIX TO3UIMH IPH BEIPAaOOTKE OOIIETO PEIIeHHs B COBMECTHOH JICSITEIbHOCTH;
CIIyLIATh MapTHEPA, KOPPEKTHO OTCTauBaTh CBOIO MO3UIIMIO; IPOYKTUBHO pa3peraTb KOH(QIUKTHIL.

Pezynamusnvie YV/I.

CamocrosTensHO O0HAPYKUBATHh U (POPMYIUPOBATH MPOOJIEMY B KJIACCHOW M MHIUBUAYATHHON YI4eOHOM
JeSTeTbHOCTH.

BoiaBurate Bepcuu pemieHus npooieMbl, 0CO3HaBaTh KOHEUHBIN Pe3yabTaT, BHIOMPATh U3 MPEJIOKEHHBIX U
MCKaTh CaMOCTOSATEIBHO CPENICTBA JOCTHUIKCHUS 1ICITH.

CocTaBnsaTh (MHIUBUIYAIBHO WU B TPYIIE) IUIaH PEIICHUS TPOOIeMbI (BBITTOJIHEHHS MIPOEKTA).
[TonGupath Kk KaxkI0¥ mpodieme (3a7aue) aIeKBaTHYIO €l TEOPETUIECKYIO MOIETb.

PaGoras o npeanokeHHOMY U CaMOCTOSITETIFHO COCTaBJIEHHOMY IUIaHY, UCIIOIb30BaTh HAPAIY C
OCHOBHBIMH U JIOTIOJTHUTENIBHBIE CPEACTBA (CIIPaBOYHAS JINTEPATYPA, CIOKHBIE IPUOOPHI, KOMITBLIOTED).
[InanupoBaTh CBOIO HHIUBUIYaTIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

PaboTtarh 0 caMOCTOSATENHHO COCTABICHHOMY ILIAHY, CBEPSISICh C HUM U IIENIBIO JIEATEIIbHOCTH, UCTIPABIISS
OIUOKH, UCTIOB3YS CAMOCTOSITEIHHO MOJ00paHHbIE cpeACcTBa (B TOM uncie u HTepHeT).

CB0O0OOHO TTOTB30BATHCS BEHIPAOOTAHHBIMHU KPUTEPUSMHU OLIEHKH U CAMOOIICHKH, HCXO/IS U3 LIETH U
MMEIOILIUXCS KPUTEPUEB, pa3iinyas pe3yabTaT U CIIOCOObI AeMCTBUIA.

B xoge npencrasiieHus MpoeKTa JaBaTh OIEHKY €r0 pe3ysibTaTaMm.

CaMocTosATeIbHO 0CO3HABATH MPUUMHBI CBOETO ycIieXxa MM HeyCIeXa U HaXOAUTh CIIOCOOBI BBIX0/1A U3
CUTyaIluu HeycIexa.

YMeThb OIEHUTD CTENEeHb YCIEITHOCTH CBOCH WHIUBHIYaTIbHON 00pa30BaTeIbHOM NEeSITEIbHOCTH.

JlaBaTh OIEHKY CBOMM JIMYHOCTHBIM Ka4eCTBaM U YepTaM XapakTepa («KakKoB 5»), ONPEAETSATh HApaBICHUS
CBOETO Pa3BUTHUSA («KAKUM 5 XOUY CTAaTbh), 4TO MHE JIJIsl 3TOTO HA/I0 CHIETaThy).

Cpeocmeom ¢hopmuposanus peryassTUBHBIX Y Y [] ciyxaT TEXHOJIOTUS MPOOIEMHOI0 AUAIora Ha JTare
M3Y4YEeHHsI HOBOTO MaTepHalia U TEXHOJIOTHS OLICHUBAHUSI 00pa30BaTENbHbBIX JOCTHKEHUH (yueOHBIX
YCIIEXOB).

lloznasamenvnvie YVJI:

AHanM3upoBaTh, CPaBHUBATH, KIACCUPHUIIMPOBATH K 00001IaTh MOHATHS:

- IaBaTh OIpe/ieJICHUE MOHATUSAM Ha OCHOBE M3yYEHHOTO Ha PA3JIMYHBIX MpeAMeTax yueOHOro mMaTepuana,
- OCYIIECTBIIATH JJOTUYECKYIO OTIEPALIUI0 YCTAHOBIECHUS POJIO - BUJIOBBIX OTHOIIICHUI;

- 0000111aTh MOHATHS — OCYIECTBIISTH JIOTHYECKYIO OMEPALIHIO Nepexoa OT MOHATHS C MEHBIIUM 00BEMOM
K MOHATHIO C OOJIBIITUM 00BEMOM.

CTpouTth JOrHUecKoe paccykKIeHNE, BKIIOYAOIIee YCTAHOBICHUE TPUUNHHO-CIIEICTBEHHBIX CBSA3EH.
Co3znmaBaTh MOJIENH C BBIJICJICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTA, TPEOOPa30BLIBATH MOJIEIH C
L[EJIbI0 BBISIBIICHUS OOILIUX 3aKOHOB, ONPEACISIONNX JaHHYIO TPEIMETHYIO 001acThb.

[IpencraBnsaTs nHGOPMAIHIO B BUJE KOHCIIEKTOB, TA0JIUI, CXeM, TPa(HKOB.

[IpeoOpazoBbiBaTh HHGOPMAIIMIO U3 OJHOTO BUIA B APYTOM U BEIOMPATH YA00HYIO T ceOst popMy
¢bukcayu u npeacrasienus nHGopmarun. [IpencraBnsaTs nHpopMaIHIO B ONTUMAIBHON (hopMe B
3aBHCHMOCTH OT a/ipecara.

[ToHMMast MO3UIINIO IPYTOTO, Pa3INYaTh B €T0 PEUU: MHEHHUE (TOUKY 3pEHUS ), TOKA3aTEIbCTBO (ApTYMEHTHI),
(aKThl; TUIIOTE3bl, AKCUOMBI, TEOPUH. J1JI1 ’TOTO CaMOCTOSTENILHO MCIOIb30BaTh PA3IUNYHbIE BUABI UTEHUS
(u3yyaroiee, IPOCMOTPOBOE, 03HAKOMHUTEIBHOE, TIOUCKOBOE), IPHUEMBbI CITyIIAaHUSI.

CamMomy co3aaBaTh HCTOYHUKHM MH(OpPMAIIMK PA3HOTO TUIIA U JJISl Pa3HBIX ayAUTOPUIA, COOTIOAATh
MH(GOPMALMOHHYIO TUTHEHY U MpaBUiIa MHPOPMALMOHHOM 6€301acHOCTH.




YMeTh UCTIONB30BATh KOMIIBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTUU KaK UHCTPYMEHT JIJIsl
JOCTUKEHHS CBOUX 1ieJieil. YMeTh BhIOMpaTh aJieKBaTHbIE 3a/1a4e MHCTPYMEHTaIbHbIE IPOrPaMMHO-
anmnapaTHbIe CPEICTBA U CEPBUCHI.

Cpeocmeom popmuposanus mo3HaBaTeNbHBIX Y Y | ciykat yueOHBIN MaTepras U MPOTYKTUBHBIC 3aaHUs
yueOHUKa, HalleJIeHHbIe Ha 1—4-i TMHUYU pa3BUTHS:

- 0oco3HaHHUE poJsin BemecTs (1-s TMHUS pa3BUTHUA);

- pacCMOTPEHUE XUMHUYECKUX MPOLECCOB (2-51 TUHUS Pa3BUTHS);

- HCTIOJIb30BaHUE XUMHYECKUX 3HAHUH B OBITY (3-51 TMHUS Pa3BUTHS),

- 00BSICHEHHE MHpa C TOYKHU 3PEHUS XUMHUH (4-51 TUHUS Pa3BUTHS);

- OBJIaJIEHUE OCHOBAMU METOJIOB €CTECTBO3HAHUS (6-51 TUHUS PA3BUTHS).

Kommynuxamusnwvie YVJI:

OtcrauBasi CBOIO TOUKY 3pEHUS, IPUBOAUTH aPTyYMEHTHI, MOATBEPkKAas UX (paKTaMu.

B muckyccun ymMeTh BBIIBUHYTH KOHTPAPTYMEHTHI, iepedpasupoBaTh CBOIO MBICIb (BJIaIECHUE MEXaHU3MOM
SKBUBAJICHTHBIX 3aM€H ).

YYHUThCSI KPUTUIHO OTHOCHTHCSI K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPHU3HABATH OMIMOOYHOCTH CBOETO
MHEHHSI (€CJTM OHO TaKOBO) M KOPPEKTHUPOBATH €TO.

[ToHMMast MO3UIIUIO IPYTOTO, Pa3INYaTh B €T0 PEUU: MHEHHUE (TOUKY 3pEHUS ), TOKA3aTEIbCTBO (apIrYMEHTHI),
(bakThl; TUIIOTE3bI, aKCHOMBI, TEOPUH.

YMeTb B3MUISIHYTh Ha CUTYAIUIO C MHOM MO3UIIUU U JOTOBAPUBATHCA C JHOJIbMU UHBIX MO3UIUH.
Cpeocmeom popmuposanus KOMMYHUKATUBHBIX Y'Y [ cirykaT TEXHOJIOTHS TPOOJIEMHOTO AUaora
(mOOY X HaroIInii ¥ IOIBOASIIIMN AUAor) U paboTa B MaJIbIX TPYIINAX, TAKKE UCIIOIB30BaHUE HA YPOKAX
3JIEMEHTOB TEXHOJIOTUU MPOAYKTUBHOIO YTEHHUS.

IIpexMeTHBIMHU pe3yIbTaTaAMH OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbl OCHOBHOTO OOIIETO
00pa3oBaHMs SABISIOTCS:

1. (bOpMI/IpOBaHI/IG NEPpBOHAYAJIbHBIX CUCTCMATU3UPOBAHHBIX Hpe,Z[CTaBJIeHI/Iﬁ O B€IICCTBAX, UX
MIpEeBpaLIeHHs U MPAKTUYECKOM IPUMEHEHNUHN; OBJIa/IEHUE MOHATUHHBIM annapaToM U CHMBOJIMYECKUM
SA3BIKOM XMMHH,

2. 0CO3HaHHE 0OBEKTUBHON 3HAYMMOCTHA OCHOB XMMHYECKOM HAYKH KaK 00JIaCTH COBPEMEHHOTO
CCTCCTBO3HAHUA, XUMHYCCKHX HpeBpaH_IeHI/Iﬁ HCOPraHNYCCKUX U OPraHNYCCKUX BCIICCTB KaK OCHOBLI
MHOTHX SIBJICHHI )KUBOW U HEXKUBOW TPHUPOJBI; YTIIyOJIeHUE MPEACTABICHUI O MaTepHUaIbHOM €IMHCTBE
MUDA;

3. oBNaieHUEe OCHOBAMH XUMHUYECKOW I'PaMOTHOCTH; CIIOCOOHOCTBIO aHAIM3UPOBATH U OO BEKTUBHO
OILICHUBATDH JXU3HCHHBIC CUTYyallluU, CBA3aHHBIC C XI/IMI/IGI\/'I, HaBbIKaMU 6€3OHaCHOFO 06pa1ueHmI C
BCIICCTBAMU, UCIIOJIb3YCMBIMU B HOBCGI[HGBHOﬁ JKU3HH, YMCHUCM aHAJIM3UPOBATH U IIJIAHUPOBATH
9KOJIOTMUECKU O€e30MacHOe MOBECHHE B LIETAX cOEpEKEHUS 3JOPOBBS M OKPY>KaIOLIEH cpebl;

4. popmupoBaHNe YMEHHUI YCTaHABIUBATH CBSI3U MEXKIY pealibHO HAOII0JaeMbIMU XUMUYECKUMU
SIBIIGHUSIMU U MPOIIECCAMHU, TPOUCXOSAIIUMUA B MUKPOMUPE, OOBSICHITH MPUUYUHBI MHOT000pa3us BEUIECTB,
3aBHCHUMOCTh IIPUMEHEHUS BEIIECTB OT UX CBOWCTB;

5. HpHOGpGTGHI/Ie OIIbITAa UCITIOJIB30BAHUSA PA3JIMYHBIX MCTOAOB N3YUCHU S BCUICCTB; Ha6JIIOI[eHI/I$I 3a Uux
MNpEBpalICHUAMU IIPU MMPOBCACHUUN HCCIIOKHBIX XUMHUYCCKUX SKCIICPUMCHTOB C UCITOJIb30OBAHUECM
1a00paTOPHOTO 00OPYAOBAHUS;

6. YMCHUC OKa3bIBATH IMCPBYIO MMOMOIIB ITPHU OTPABJIICHUAX, OKOI'aX U APYTUX TpaBMax, CBA3aHHBIX C
BEIIIECTBAMH M JIAOOPATOPHBIM 00OPYIOBAHHEM;

7. oBnazieHUE MpreMaMu padoThI ¢ HH(POpMaIUel XUMHUYECKOTO COICPKAHUS, TIPEACTABICHHON B pa3HOM
dopme;

8. co3maHre OCHOBBI JIsl POPMHUPOBAHUS UHTEPECA K PACUIMPEHUIO U YIITYOJICHUI0O XUMUYECKUX 3HAaHUN U
BBIOOpA XUMUH KaK MPO(UIBLHOTO MIpeIMeTa Py EPeXo/ie Ha CTYIeHb CPETHETO 00IIero o0pa3oBaHus;
9. hbopMupoBaHHe MPEACTABICHUIN O 3HAYCHUH XUMHYECKON HAYKH B PEIICHUN COBPEMEHHBIX
3KOJIOTHUYECCKUX HpO6H€M, B IpCAOTBPALICHUN TCXHOICHHBIX U 3KOJIOTHYCCKUX KaTaCTpO(b.

5. Conep:xanue y4eOHOro nmpeamera



Paznenl. MHorooOpasue XuMH4YeCKHX peaKIHid.

Krnaccudukanus XuMHYECKUX PeaKIHii, peaKkIui COSTUHEHUS, PA3JI0KECHUs, 3aMEeIICHHsI, 0OOMEHa.
OKHCIIUTENBHO- BOCCTAHOBUTEINBbHBIE peakni. OKUCIUTENb, BOCCTAHOBUTEIND, IPOLECCHl OKUCIICHHUS,
BoccTaHOBJIeHUs. COCTaBlIeHUE YPaBHEHUN OKUCIUTEIHHO- BOCCTAHOBUTEIBHBIX PEAKLIUNA C TOMOIIIbIO
METO/1a 3JIEKTPOHHOT 0 OanaHca.

TemoBbie 3 (HEKTHl XUMUYECKUX pEaKIUi. IK30TEPMUUECKHUE U IHIOTEPMUICCKUE PEAKIIUH.
Tepmoxnmuueckue ypaBHeHHsI. PacdyeTsl 0 TEpPMOXMMHUYECKUM YPaBHEHUSIM.

CKopoCTh XMMMUECKUX peaklUil. PaKTOphl, BIUSAIOLINE Ha CKOPOCTh XUMUYECKUX PEAKLIUH.
[lepBoHavasIbHBIE TPEACTABICHHS O KaTaJIU3E.

Obpatumsie peakiuu. [IoHsATHE O XMMUYECKOM paBHOBECHH. XUMUYECKUE PEAKIIMH UIYIIIE B BOJHBIX
pacTBopax. DIEKTPOIUTHI U HeANeKTpoauThl. Monbl. KaTnonsl u anuonsl. ['uipaTHas Teopust pacTBOPOB.
DNEeKTPONMTHYECKAs JUCCOLMAIINS KUCIIOT, OCHOBAHUH, cosield. Criabbie U CUITbHBIE JJICKTPOIUTHL. CTEeIeHb
aucconuanuy. Peakimu HOHHOTO oOMeHa. Y CIIOBUS MPOTEKAaHUS peakiuii oOMeHa 10 KOHIa. XMMHYECKHe
CBOICTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKHX COSAMHEHUHN B CBETE MPEACTABICHUHN 00 IEKTPOIUTHUECKON
JUCCOIIMAIIMU U OKUCIUTEIbHO — BOCCTAHOBUTEIIbHBIX PEAKIUSX.

[TonsiTHE O THAPOIN3E COJIEH.

Pazgen 2. MHorooopa3sue BeuiecTs.

Hewmeramnsl. ['anorenst. [1onoxeHue B NEPUOIUYECKON CUCTEME XUMUUYECKUX JIEMEHTOB, CTPOEHUE UX
atoMoB. Haxoxnenue B mpupoze.

Pu3nYECKUEe U XMMUYECKUE CBOMCTBA rajoreHoB. llonyuenre u npuMeHeHne raioreHoB. XJiop.
du3nyecKre U XuMu4YecKkue cBoiicTBa xjopa. [Ilpumenenne xsopa. XinopoBoaopo. Pu3nyecKue CBOKUCTBRA.
[Tonyuenue. CongnHast kKucioTa u ee coiu. KauecTBeHHas peakuys Ha XJIOpU — HOHBL. Pacnio3HaBanue
XJIOPUJIOB, OPOMUIOB, HOJIUIIOB.

Kucnopon u cepa. [lonoxxkenne B nepuoaN4eCcKoil CHCTEME XUMHUYECKUX 3JIEMEHTOB, CTPOEHUE UX ATOMOB.
Cepa. Amutotponus cepsl. Puznueckue U xumudeckue cpoiictsa. Haxoxaenue B npupose. [Ipumenenue
cepbl. CepoBoniopoa. CepoBoOpoIHAsI KHCIIOTA U ee coni. KadecTBeHHas peakius Ha CylIb(uaI- HOHBIL.
Oxcup cepsr (IV).

CepHas kucnoTa. XMMHYECKHE CBOMCTBA pa30aBIeHHON U KOHIIEHTPHUPOBAHHOM CEPHOM KHCIIOTHI.
KauectBenHas peakuus Ha cyiab(haT- HOHbl. XUMHUYECKHE PEaKIny, JIe)kKalllie B OCHOBE MOJYyYEHUS CEpHOM
KHMCJIOThI B IPOMBIIUIEHHOCTH. [[pMeHeHne cepHOi KUCIIOTHI.

A3zot u pochop. [TonoxxeHne B mEpUOTUICCKON CUCTEME XUMHUYECKUX IJIEMEHTOB, CTPOCHHUE UX aTOMOB.
A3oT, hu3nYecKre U XUMHUYECKHUE CBOMCTBA, MTOTyYeHHEe U TpuMeHeHne. KpyroBopoT azoTta B mpupo/Ie.
AmMMmuak. PuznuecKkrue 1 XUMUYECKUE CBOMCTBA, MOIy4YeHue, IpuMeHeHune. Conu aMMOHMs. A30THas
KHCJIOTa U €€ cBOMCTBA. OKUCIUTENbHBIE CBOMCTBA a30THOM KUCIOTHI. [loaydeHure a30THOM KUCIIOTHI B
nabopatopun. XMMHUYECKHE PEAKILIUH, JIS)KAIME B OCHOBE MOJYyYSHUS a30THOM KHCIIOTHI B
npomsiieHHOCTH. [Ipumenenune. Conu. A30THBIE y100peHus.

dochop. Amnorpornus. Puzndeckre n xumudeckue csorictsa. Okcua Gocdopa (V). DochopHas KucioTa,
€€ COJIM U yJI00peHHS.

VYraepon u kpemuuii. [TosoxeHnne B nepuoguYECcKOil CUCTEME, CTPOEHUE aTOMOB. YTJIepod. AJUIOTPOIHS.
dusnyeckre 1 XUMUUECKHE CBOMCTBA yriepoaa. AxcopOmus. YrapHbIid ra3. YTJICKUCIBINA ra3. YToabHas
KucnoTa u ee conu. KauectBeHHast peakuus Ha kapOoHaT — HoHbl. KpyroBopot B npupoze.

Kpemuuii. Oxcup kpemuus (IV). KpemHueast kuciora u ee Coiu.

Crexuio. IlemeHT.

Merasisl. [lonoxeHue B IepuoIUYECKON CUCTEME, CTPOCHHUE aTOMOB. Metaimnyeckas cBsi3b. Pusndeckue
CBOMCTBA. P51 aKTUBHOCTH METaJUIOB. CBOMCTBA MeTauioB. O0mue crocoos! nonydeHus. CriiaBbl
METaJUIOB.

[Ilenounbie MeTambl. [lookeHne B IEpUOIUYECKON CUCTEME, CTPOCHHE aTOMOB. DPU3UYECKHUE U
xumuueckue cpoiictBa. [lpumenenne. Haxoxnenue B npupoze.



[lenoyno3emenpHbie MeTaubl. [1o10keHnE B IEPUOANYECKON CUCTEME, CTPOCHHUE aTOMOB. DU3NYECKHUE U
xuMmuueckue cpoiicta. [Ipumenenne. Haxoxnenue B npupoae. Maroui U Kaiblyid, UX BaXKHEHIINE
coerHeHus. JKecTKoCTh BOJbI M CIIOCOOBI €€ YCTPaHEHMS.

AmomuHnuii. ITonoxeHnue B nepuoIndeckoil CUCTEME, CTPOEHUE aTOMOB. PU3MUECKHUE U XUMUYECKUE
coiicTBa. Ilpumenenue. Haxoxnenue B mpupoae. AMGOTEPHOCTh OKCHIA M THIPOKCUAA AITIOMUHUSI.
Keneso. [lonoxenne B nepuogNIECKON CUCTEME, CTPOEHHE aTOMOB. PU3NYECKUE U XUMUYECKHE CBONCTBA.
IIpumenenue. HaxoxaeHue B npupone. BaxkHelye coeIMHEHUS Kee3a: OKCUIbI, TUAPOKCUIBI U COIIU
xenesa (I1) u sxenesa (I1I). KauecTBeHHas peakiiust Ha HOHBI.

Pa3znen 3. Kparkmuii 0030p BakHeHIIMX OPraHHYeCKUX BellecTB.

[Ipenmer oprannueckoit xumun. Heopranndeckrue U OpraHu4eCcKue COEAUHEHHS. Y TIIEpO] — OCHOBA )XKU3HU
Ha 3emyie. OcOOEHHOCTH CTPOEHUS aTOMa yIJIepo/ia B OPraHMUECKUX COSTUHEHUSIX.

VYrneBonoponsl. [Ipeaensabie yrieBogopoasl. MeraH, 3TaH, nmponad. CTpyKTypHbIE (POPMYITBI
YIJI€BOAOPO0B. ['OMOJIOrnYecKuil psia MpeAebHbIX YIIIEBOAOPOA0B. ['oMoioru. @uzndeckue u
XUMHUYECKHUE CBOMCTBA MPEEIbHBIX YIIeBOA0PO10B. Peakiiuu ropenue u 3amenenus. Haxoxnexnue B
npupoje. Ilpumenenue.

Henpenenbubie yraeBogopoabl. ITUIEHOBBIN psii HEMIPEACIbHBIX YIIIEBOAOPOI0B. DTUiieH. PU3nUyecKue u
XUMHUYECKHUE CBOMCTBA dTUJIeHa. Peakius npucoenunenus. KauectBennsie peakunu. Peakius
nonumepuszauu. [lomstrnen. [lpumenenne sTunexa.

ALIETUIIEHOBBIN PSAJT HEMIPEIETbHBIX YIIE€BOA0PO10B. AnieTuiieH. CBolicTBa anetuieHa. [Ipumenenue.
[TpouzBoaHbIe yriieBoopoa0B. KpaTkuii 0030p OpraHMuecKruX COSIUHEHUN: OJHOATOMHBIE CITUPTHI,
MHoroaroMHbl€ CIUPTHI, KAPOOHOBBIE KUCIOTHI, CI0XKHBIE A3PUPBI, )KUPBI, YTIIEBOAbl, AMUHOKHUCIIOTHI,
oenku. Posb GenkoB B opraHusme.

[TonsiTHe 0 BEICOKOMOJIEKYISIPHBIX BemlecTBaX. CTPYKTypa MOJIUMEPOB: MOHOMED, MOJUMED, CTPYKTYPHOE
3BEHO, CTENECHb NnoJuMepu3auuu. [1oausTHIIeH, MOMUIPONUIIEH, TOJTUBUHUIXJIOPHU.

7. Onncanue y4e0HO - METOAUYECKOT0 M MATEPHAIBLHO TEXHMYECKOI0 00ecneyeHust
o0pa3oBaTe/ILHOIO Npouecca.

1. Pymsutuc I'.E. Xumus 9 xin: yueo6.: s obmeobpazoBarenbabix yupexaennit/I.E. Pymsutuc, ©.I'.
®enbaman.- 3-e u3g. M.: [Ipocsemnienue. 2017.- 208 c.

2. Xumus 9 KI1.: 3JIeKTPOHHOE MPUIIOKEHUE K YICOHUKY.

3. T'apa H.H. Xumus PaGouue nporpammsl. [Ipenmernas nmunus yueOnukoB Pymsutuc, @.I'. denpaman. 8-
9 xnmaccel/ H.H. I'apa.- M.: IIpocBemenue

4. I'abpycesa H.. Xumus: pabouas terpans 9 ki/ ['abpycea H.W. -M.: IIpocBemnienue.

5. T'abpycesa H.U. Xumus 9. Tetpans 11st 1a00paTOPHBIX OMBITOB M MPAKTHISCKUX pabOT. M.
IIpocBenienue 2018.

6. Pageukuit A,M, unaktnueckuii matepuan. Xumus 8-9 knacc. M. [Ipocsemenue 2017

7. F'opxoerko M.IO. [Toypounsie pa3pabotku mo xumuu. 9 kinacc. Mocksa 2016 T

HarypaabHble 00bekThl. HaTypanibHble 00BbEKTHI, HCIOIB3YEMbIe B 00YUEHHH XUMUU, BKIIOYAIOT B ceOs
KOJUIEKIIMM MHUHEPAaJIOB M TOPHBIX IMOPOJ, METAJUIOB M CIUIABOB, MUHEPAIBHBIX yTOOpEHHI, IIacTMacc,
Kay4yKOB, BOJIOKOH U T. JI. O3HaKOMJICHHE YYallluXcsl ¢ 00pa3iaMHi UCXOJHBIX BEIECTB, MOJIYIPOAYKTOB U
TOTOBBIX M3JIENIUN TTO3BOJISIET OTYYUTh HATJISIIHOE MPEACTAaBIEHUE 00 3TUX MaTepualiax, MX BHEIITHEM BUJIE,
a TaKXKe O HEKOTOPBIX (U3UYECKUX CBOWCTBAX. 3HAUMTEIbHBIE Yy4e€OHO-NO3HABATEIbHBIE BO3MOKHOCTH
UMEIOT KOJIJICKIIUU, W3TOTOBICHHBIE caMuMH oOydaromumucs. [Ipeamersl uisi TakuX —KOJUICKITHMA
coOuparoTCst BO BpeMsl 3KCKYPCUH U IPYTrUX BHEYPOUHBIX 3aHSITHIA.

Komnnekuuu MCMoNb3ylOTCS TOJNBKO JII O3HAKOMJICHHS YYalUXCS C BHEIIHHM BHIOM W (PU3NYCCKUMHU
CBOMCTBAMM H3y4yaeMbIX BEIIECTB W MaTepuaioB. [l mpoBeneHHs XHUMHUYECKHUX OIBITOB KOJUIEKIIHH
HCTIOJIb30BATh HEIb34.

XHUMHYeCKHe PpeakTHBbI M MaTepuajbl. OOpaiieHre CO MHOTMMH BellecTBaMH TpeOyeT CTpOororo
COOJTFOICHHSI TIPAaBWJI TEXHUKH O€30MacHOCTH, OCOOCHHO TPH BHITIOJHEHHH OMBITOB CAMUMHU YUYAIIMHUCS.



Bce HeoOxoauMbIe Mephl PEOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX JOKYMEHTaX U MHCTPYKIHSIX, a
TaK)Xe B IOCOOMSIX I YUUTENEeH XUMHUH.

Haubonee yacTo ucnons3yemMblie peakTHUBBI U MaTepUAIBIL:

1) mpocThie BemecTBa - Me/b, HAaTPH, KaIbIMH, aTFOMUHUN, MarHUi, JKeJe30, ITUHK, cepa;

2) okcuabl — menu (1), kamenums, sxenesa (I11), maramus;

3) KUCTIOTHI - COJIsiHAs!, CepHasi, a30THAS;

4) ocHOBaHUS - THAPOKCHJ HATPHsS, THAPOKCHUI KaJbIHs, TUIAPOKCU Oapus, 25%-HbIA BOTHBIN pacTBOP
aMMHAaKa;

5) conu - xnopunsl Hatpus, Meau (II), sxenesza(Ill); HuTpatTel Kanus, Hatpus, cepedpa; cynabdarsr meau(ll),
xenesza(ll), sxkeneza(Ill), amomuHus, aMMOHUS, Kaus, OpOMU HATPHS;

6) opraHuuecKkue COEIWHEHHUs - Kpaxmaj, [JIMIHUPUH, YKCYCHas KHCJIOTa, METHJIOBBIM OpaH>KEBBIi,
benondranens, 1aKkmyc.

Xumuveckas JJabopaTopHasi mocyaa, annaparbl 1 npuoopbl. XuMudyeckas nocyna noApa3aeiseTcsl Ha
JIBE TPYIIIBL: 7Sl BBIMIOJTHEHUS OTIBITOB YYAIIUMUCS U IEMOHCTPAIMOHHBIX OIBITOB.

[IpuGopsl, anmapaThl ¥ YCTAaHOBKM, HCIIOJNb3yeMble Ha YpOKaX XHMHH, MOJPA3AEISAIOT Ha OCHOBE
MPOTEKAIOIINX B HUX (PUINYECKUX H XUMUYECKUX MPOIIECCOB C YIACTHUEM BEIIECTB, HAXOAAIIUXCS B Pa3HBIX
arperaTHbIX COCTOSTHUSIX:

1) mpuGops! 11 paboTHI € Ta3aMu - MOMy4YeHHEe, COOMPaHUE, OYUCTKA, CYIIKA, MOTJIONICHUE ra30B; PeaKuu
MeX1y MOTOKaMH T'a30B;

2) anmapatbl U pUOOPHI AJISl OMBITOB C XUAKHUMHU U TBEPABIMH BELIECTBAMH - NEPEroHKa, (PUIBTPOBAHUE,
KPUCTAJNIN3alUs; IPOBEICHUE PEAKUUU MEKIY TBEPABIM BEIIECTBOM M JKMAKOCTBIO, >KHIKOCTBIO H
KHUJIKOCTBIO, TBEP/IBIMH BEILIECTBAMHU.

BHe 3710i1 kiaccudukanyum Haxoa9TCs JBE TPYIIbI Y4eOHO! anmaparypsl:

1). A M3ydeHUs: TEOPETUYECKUX BONPOCOB XMMHUU - WIIIIOCTpAIMs 3aKOHA COXPAHEHUS] MacChl BEILECTB,
JEMOHCTpPALIHS AIEKTPONPOBOJIHOCTH PACTBOPOB, AEMOHCTpALUs ABM)KEHUS UOHOB B JIEKTPUYECKOM I10JIE;
IUI U3Y4YE€HHsI CKOPOCTU XMMHYECKOM PEaKIMU U XUMUYECKOTO PaBHOBECHS;

2). Ans WIUTIOCTPAIMM XUMHUYECKUX OCHOB 3aBOJACKHMX CIIOCOOOB IOJIyUYEHHUS HEKOTOPBIX BEIIECTB (CEpHOI
KHCJIOTBI, aMMHUAKa U T. I1.).

BcnomoratenbHyl0o  posib  MIpalOT  HM3MEPHUTENbHbIE M HarpeBaTesIbHble NPHOOPHI,  pa3iIuyHbIE
IPUCIIOCOOIEHNS AJIS1 BBIIIOJHEHHUS OIBITOB.

Mopneaun. OO0beKTaMu MOJICTUPOBAHHUS B XUMHH SIBIISIIOTCS aTOMBI, MOJIEKYJbI, KPUCTAJUIbI, 3aBOJICKUE
anmaparthel, a TakKe IPOUCXOMAIIME IPOLECCHl. B IpenogaBaHuM XUMHMM MCIONB3YIOTCS MOJIENH
KPUCTAUNIMYECKUX PELIETOK anmasa, rpaduTa, cepsl, pocdopa, okcuna yriaepona(lV), mona, sxenesa, menwu,
marHus. HaGopsl Mozienell aToMOB /AJIsi COCTaBJIEHUS IIAPOCTEPIKHEBBIX MOJIENIEH MOJIEKYJ IPU U3Y4YEHUHU
OpraHNU4YeCKON XUMHUH.

YueOHble moco0usi HA Me4aTHOW ocHOBe. B mporecce oOydeHUs XUMHUHM HCIONB3YIOTCS CIEAYIONTUE
TaOJIUIBl TOCTOSHHOIO 3KcrnoHupoBaHus: «llepuonnmyeckas cucrema xumudeckux snemeHtoB /[ U.
MenneneeBay, «Tabiuia pacTBOPUMOCTH KHUCIIOT, OCHOBAaHHHM M cojel», «IIEKTPOXUMHUYECKUN DAL
HanpsHKEHUHA METAJIOBY.

JIns opraHu3alii CaMOCTOATENbHON paboThl O0yYaroIuXcs Ha YpOKax MCIOJIb3YIOT pa3zHOoOpa3HbIe
OUIAKTUYECKAE MaTepuaibl: TETpajAd Ha I€YaTHOM OCHOBE, KapTOYKM C 3aJaHMSAMM Pa3HOM CTENEHHU
TPYAHOCTHU JJI U3Y4YE€HUs HOBOTO MaTepHalia, CaMOIIPOBEPKU U KOHTPOJIA 3HAHUN yUaIUXCS.
JKPaHHO-3BYKOBBIE Cpe/IcTBAa 00y4eHHsl. DKPaHHO-3BYKOBBIE TIOCOOUS ACIATCSA HA TPU OOJIBIINE TPYIIIBL:

CTaTUYHbIE, KBa3UAMHAMUYHBIE U JUHAMHU4YHbIe. CTaTUYHBIMU 3KPAHHO-3BYKOBBIMU CpEICTBaMU OOy4EHHUS
SBIIAIOTCS TUa(UIBbMBI, TUATIO3UTHUBBI (CIIalIbl), €AMHUYHbBIE TpaHCHApaHThl A rpadomnpoekropa. Cepuun
TPaHCIApaHTOB MO3BOJISIIOT UMUTUPOBATh

JBUKEHHE IIyTEM I10CIIEI0BATEIBLHOTO HAJIOKEHHsI OTHOTO TpaHCIapaHTa Ha Apyroil. Takue cepuun OTHOCAT
K KBa3UIMHAMHYHBIM 3KPaHHBIM IIOCOOHSIM.

JINHAaMUYHBIMA ~ SKPAHHO-3BYKOBBIMH ~ TIOCOOMSIMH  SBISIIOTCS  NPOW3BENEHHs  KHMHeMaTorpadga:
JOKYMEHTAJIbHOTO, XPOHHMKAJIBHOTO, MYJIbTHILNIMKAIMOHHOro. K 3TON ke Ipynme OTHOCATCA DKPaHHO-
3BYKOBBIE CpE/ICTBa OOy4eHUs, Uil HpPEAbABICHUA HMHPOPMALUU KOTOPBHIX HEOOXOAMMA KOMITBIOTEpHAs
TEXHHKA.



Texnnuyeckue cpeacrBa o0ydyeHusi. [Ipy KOMIUIEKCHOM HCIIOJIB30BaHUM CPEACTB OOYYEHUS HEM30CKEH
BOIIPOC O BO3MOXXHOCTH 3aMEHBI OJHOTO TIOCOOHSI IPYTMM, HampuMep JAEMOHCTPAMOHHOTO WU
J1a00paTOPHOTO OIBITA €T0 M300pakeHNeM Ha 3kpaHe. Mudopmarus, coaepkamascs B 3KpaHHOM MTOCOOWH,
NpPEJCTaBIseT CcO00M JIMIIb OTpaXEHHE pPeaJbHOro0 MHUpPa, W IMOITOMY OHa JOJDKHA HMMETh OINOopy B
YYBCTBEHHOM OIIbITE€ 0Oy4aromuxcs. B mpoTuBHOM ciiyyae (pOpMHUPYIOTCS HENMpPaBUIIbHBIE M (OpPMATIbHBIE
3HaHus. OcobeHHO omacHO (HOPMHUPOBAHHE HMCKAKEHHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX MPEICTaBICHUH,
MOCKOJIBKY SKpaHHOE MPOCTPAHCTBO M BPEMsl 3HAYUTEIHHO OTIMYAIOTCS OT PEAIbHOTO MPOCTPAHCTBA U
BpEMEHU. DKpaHHOE MOCOOME HE MOXKET 3aMEHUTh COOOW peaslbHBbIi OOBEKT B MPOIIECCE €0 MO3HAHUS
BBHJy TOTO, YTO HE MOXET OBITh MCTOYHHKOM YYBCTBEHHOTO OIIBITa O CBOWCTBAaX, CYIICCTBEHHBIX IPHU
W3YUYCHUHM XUMHH: I[IBETE, 3alaxe, KPUCTAJUIMYECKOM CTPOCHUHW M T. A. B TO ke BpeMs NpH HAIHYHH Y
VUAIIUXCSl JIOCTaTOYHBIX UYYBCTBEHHBIX 3HAHMKW HA HEKOTOPBIX JTamax oOOydeHHs] BOCIPOU3BEACHUE
XMMHUYECKOTO ONBITa B HKPAaHHOM MOCOOMU MOXXET OBITh OoJiee 1enecoo0pa3HbIM, Ye€M €ro IMOBTOpHAas
JEeMOHCTpALIHUS.

8. [lnanupyembie pe3yJbTAaThl H3yUYeHHUS YUeOHOI0 MpeaMeTa.
BoeinmyckHUK HAyduTCS:

e OOBACHATH CyTh XMMUYECKUX TPOLIECCOB;
e Ha3zpBaTh NpU3HAKY U yCIOBUS IPOTEKAHNUS XUMUYECKUX PEAKLINN;

® * YCTAHaBIMBATh IPHUHAUIEKHOCTh XMMHUUECKON PEAKIIMH K OIPEIEIEHHOMY TUITY 110 OJHOMY M3
KJIacCU()MKALMOHHBIX MPU3HAKOB: 1) [0 YKMCITy U COCTaBY

® UCXOJHBIX BEIIECTB U MPOIYKTOB PEAKLUH (PEaKIIMH COCTMHEHUS, Pa3I0KEHUs, 3aMELICHUS U
o0MeHa); 2) 10 BBIACTICHHUIO WM MOTJIOMIEHUIO TEeTJIOTHI (PEaKIuy SK30TepMUUECKUE U
SHIOTEPMHUECKHE); 3) IO U3MEHEHHUIO CTETIEHEH OKUCIIEHUS XUMUUECKUX 3JIEMEHTOB (peakluu
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIE); 4) IO 00paTUMOCTH Iporiecca (peakiuy oopaTuMble U
HEeoOpaTuMebIe);
* COCTaBJIATh YPABHEHUS AIEKTPOIIUTUYECKON JUCCOLMALIUYN KUCIIOT, IEI0YEH, COJIEH; OIHbIE U
COKpaIlléHHbIC MOHHBIC YPABHEHUS peakiiii 0OMeHa; ypaBHEHHs OKUCIUTEIbHO-
BOCCTAaHOBUTENIbHBIX PEaKLIU;

® °* [IPOTrHO3MPOBATH MPOTYKTHI XUMHUECKUX PEeaKLUil 0 (opMynaM/Ha3BaHUAM UCXOJHBIX BELIECTB;
OIpENIeNIATh UCXOIHbIE BEIIECTBA MO (hOpMyJIaM/Ha3BaHUSIM IPOAYKTOB PEAKIIMH;

® * COCTaBJIATH YPaBHEHHS PEaKIHii, COOTBETCTBYIOLINX MOCIEI0BATEIBHOCTH («IICTIOUKE))
IIPEBPALIEHUI HEOPraHNYECKHUX BELIECTB Pa3IMUHbIX KJIACCOB;

® * BEIABIIATH B IIPOLIECCE DKCIIEPUMEHTA IPU3HAKU, CBUACTENBCTBYIOIINE O IPOTEKAHNA XUMUYECKON
peakuuu;

® * [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOU J10JIEW PACTBOPEHHOTO BEILECTBA;

® * ONpEACIATh XapaKTep CPEAbl BOJHBIX PACTBOPOB KUCIIOT U IIEJI0UEH 10 M3MEHEHUIO OKPACKU
UHIUKAaTOPOB;

® * IPOBOAMTH KAYECTBEHHBIC PEAKIINH, TIOATBEPKAAIOIINE HAINYME B BOJHBIX PACTBOPAX BEILIECTB
OTJEJIbHBIX HOHOB

® * OIpEIEATh NPUHAIEKHOCTh HEOPIrAHNYECKHUX BELIECTB K OJTHOMY M3 U3YUYEHHBIX KJI1aCCOB/TPYII:
METaJIJIbl 1 HEMETAIUIBI, OKCHJIbI, OCHOBAHHUS, KACIIOTBI, COJIU;

® * COCTaBIATH (DOPMYJIBI BELIECTB MO UX HA3BAHUSM;
* OIPEIENSTh BAJICHTHOCTD U CTETIEHb OKUCIIEHUS YJIEMEHTOB B BEILIECTBAX;

® * COCTaBIATh (DOPMyYJIbI HEOPTaHUUECKUX COETUHEHUHN MO BAJIGHTHOCTSIM U CTEIIEHSIM OKUCIICHUS
3JIEMEHTOB, a TAK)XK€ 3apsiiaM MOHOB, YKa3aHHbBIM B TaOJIMIlE PACTBOPUMOCTH KHCIIOT, OCHOBaHUH U
COJICH;

® * O0BACHATH 3aKOHOMEPHOCTH U3MEHEHHs (PU3MUECKMX U XUMUUECKUX CBOWCTB MPOCTHIX BEIECTB
(MeTaJIJIOB M HEMETAJUIOB) U UX BBICIIMX OKCHJOB, 00pa30BaHHBIX JIEMEHTAMHU BTOPOIO U TPETHErO
MIEPHUOJIOB;

e * Ha3bIBaTh OOIIME XMMUYECKHE CBOMCTBA, XapaKTEPHbIE I TPYIII OKCUJOB: KUCIOTHBIX,
OCHOBHBIX



e * HA3BIBATh OOIIHME XMMHUYECKHUE CBOMCTBA, XapaKTepHBIC I KAKIOTO U3 KJIIACCOB HEOPTaHUIECKUX
BEILIECTB: KUCJIOT, OCHOBAHUH, COJICH;
® * [IPUBOJIUTH MPUMEPHI PEAKIIUM, TOTBEPKAAIOIIUX XUMUUYECKHUE CBOMCTBA HEOPTaHUYECKUX
BEIIIECTB: OKCHOB, KMCJIOT, OCHOBAaHHUI M COJICH;
® * ONpEACINATh BEIIECTBO-OKUCIUTENDb U BEUIECTBO-BOCCTAHOBUTEIb B OKUCIUTENIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMSIX;
® * COCTaBJISITh OKHCINUTEIHLHO-BOCCTAHOBHUTEIIbHBINA OaTaHC (IIs1 H3YYCHHBIX PEAKITUI) IO
MPEAJIOKEHHBIM CXEMaM PEaKIIMii;
* MPOBOAUTH JIAOOPATOPHBIC OMBITHI, TIOITBEPKAAIOITNE XHMMHUIECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKHUX BEILECTB;
BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS:
* IPOCHO3UPOBANb Pe3YIbMAambl 8030€lCMEUs. PA3IUYHBIX PAKMOPO8 HA USMEHEeHUe CKOPOCHU XUMUYECKOLL
peaxyuu,
* IPOCHO3UPOBAMb Pe3YIbMambl 8030€lCmMBUsL PA3TUYHBIX haKMOPO8 HA CMelujeHUe XUMULEeCK020
PABHOBECUSL.
* NPOCHO3UPOBAMb XUMUYECKUE CBOUCMBA 8eUeCm8 HA OCHOBE UX COCMABA U CIPOEHUS,
* IPOCHO3UPOBAMb CHOCOOHOCHIb BeUeCmBad NPOSBIISIMb OKUCTUMENbHbLE UTU B0CCTAHOBUMENbHbLE
CB0UCMEA C YUEMOM cmeneHeu OKUCIEeHUs INeMEHMO8, 8X00AUUX 6 €20 COCMAa8;
* BBIABIAMb CYUWECMBOBAHUE SEHEMUYECKOU 83AUMOCBAZU MENCOY BeUeCmMBAMU 8 PSOY. NPOCIOE BeUleCmEo
— OKCUO — 2UOPOKCUO — COTIb;
* OP2aHU308b16AMb, NPOBOOUMb YYEHUYECKUE NPOEKMbL NO UCCIeO08AHUIO CEOUCTE 8eUieCE, UMEIOUUX

6AJICHOE npakmu4deckoe 3navenue



KAJIEHJAAPHO - TEMATHYECKOE IINTAHUPOBAHUE YPOKOB XUMHNHU B 9 KJIACCE (Pyasutuc, ®@ejbaMan)

(2 YACA B HEJIEJIIO).
YYI

S Tema ypoka XapakTepucTHka

5 s IIpenmetHbIe MeTanpeameTHble JIMYHOCTHBIE OCHOBHBIX BHIOB XuMHuY. Jlata

= ITosnaBaTenbHbIe YY1, JeATeTLHOCTH IKCIEPUMEHT ypoKa

& 2 Perynatusubie YY/]I, yY4eHuKa

P KommynukatusHbie YY ]I
Knaccupukanusa xumuyeckux peakuui (5 )
1 Knaccudukanus 3Hath knaccupukanuio | PerynsiTuBHbie: PassuBarh OTnu4aTh XMMHYECKUE
XUMUYECKUX PEAKIMNA. | XUMUYECKHUX PEaKLui, BBIJIBUTAIOT BEPCUU KOMMYHUKAaTUBHY peaxnyn pasHbIX
JaBaTh XapaKTEPUCTHKY | pEeIICHHS MPOOIEeMBI, 10 Tanos

a/38§1, XUMUYECKUM PEeaKklusM | OCO3HABATh KOHCUHBIN KOMIIETEHTHOCTb,
pe3ynbTaT YMEHHE yBaKaTh
Ilo3HnaBaTesibHbBIE: WHYIO TOUKY
BEIOMPAIOT OCHOBAHUS U 3peHUs MpU
KpUTEPUH IS 00CyXIeHUH
KJTacCU(PUKAITIN peaKIuit POOJIEMBI.
MpeoOpa3oBLIBATH
WHPOPMALIUIO U3 OJHOTO
BUJIa B APYTOil.

2. | OKHCTUTENBHO- 3HaTh OnpeeIeHHs Ilo3HaBaTe/IbHbBIE: dopMupoBaTh Otnuaats [Ipesenranuu
BOCCTaHOBHTEIIHHBIC OKHUCJIUTEBHO- BBEIOMPAIOT OCHOBAHUS U MOTHBAIIUIO K OKHUCJIUTEBHO- «[Ipasuna Th B
peaxIum. BOCCTaHOBHUTEIHHOU KpUTEPUH IS TEJICHANPABIICHHOW | BOCCTAHOBHUTENBHBIC | KAOMHETE XHUMUMY,

peaxIum, OKUCIATEINS, KJIACCU(UKAIIH PEaKIHit MMO3HABATEIHHOMN peakiuu oT
A/3. §1 sonp. 1,2; BOCCTAHOBUTEIS. YMETh | MpeoOpa3oBhIBaTh JIEeSATEIIBHOCTH, XUMHYECKUAX
BOTIP. 5 ypaBHUBATh MH(GOPMAITUIO U3 OJTHOTO OCO3HaHHOE, peakumid qpyrux
,y1Ip.5(a),6 TecToBble | OKHCITHTENBHO- BHJA B IpyTon YBOXHUTEIHHOE U TUTIOB. Y paBHHUBATH
33 IaHHA. BOCCTaHOBHUTEILHBIC PeryasituBHBIE: MoOpoXKeTaTenbHOE | OKUCIIUTEILHO-
peakuuu, pa3biACHSITH BBIIBUTAIOT BEPCUU OTHOIIICHUE K BOCCTaHOBUTEIILHBIC
NPOIIECCHl OKUCIICHHS ¥ | PEIICHHUS TPOOIIEMBI, JIPYTOMY YEJIOBEKY, | PEaKIiH.
BOCCTaHOBJICHUS, 0CO3HaBaTh KOHEYHBIH €ro MHEHHIO,
MIPUBOUTH MPUMEPHI pe3ynbTaT MHPOBO33pPEHHUIO.
OKHUCIIUTEBHO- KoMmyHnkaTuBHbBIE:
BOCCTaHOBHUTEIBHBIX MIPUBOJUTH aPTyMEHTHI,
peaxuuii. MOATBEPKIas X (PaKTaMHU.

3 TemmoBoit apdexT 3HaTh MPU3HAKU PeryasiTuBHbIE: ®opMUpOBaTh Otnnyatp . IIpumepsl 3k30-u

XUMHYECKUX PEAKIMNA. | TSPMOXUMUICCKHIX BBIJIBUTAIOT BEPCUU IIEIIOCTHOE TEPMOXUMHYECKUE SHIOTEPMUYECKUX
peakuuid. [ToHumath pelIeHus Ipo0IeMEl, MHPOBO33pEHHUE, YpaBHEHUS peakiuil | peakiu.
3HaYeHNE TEPMHUHOB! 0CO3HaBaTh KOHEYHBIH COOTBETCTBYIOIIIEE | OT APYTUX BHUOB Pacuémnute 3a0auu




/3. § 2, ymp. 3,4;

TeII0Bo# ekt
XUMHUYECKOHN peakiny,
TEPMOXHUMUYIECKOE
YpaBHEHHUE PEaKIui,
9K30-3HI0TEPMHUYECKHE
peakiuu. YMeThb
3aMMChIBaTh
TEPMOXHUMHUYECKUE
ypaBHEHUSI peakiuui u
BBIUHCIISITh KOJMYECTBO

pe3yibTaT
I[Mo3naBaTe/IbHBIE:
BBIOMPAIOT OCHOBAHUS U
KPUTEPHU JUISI
KJIacCu(UKAIMU PEaKIHi
MpeoOpa3oBLIBATH
“H(pOpMAITHIO U3 OTHOTO
BHUJIa B IPYTOi U BRIOUPAThH
IU1st ce0st yaooHyto hopmy
(uKcanuu npencTaBlIeHHs

COBPEMEHHOMY
YPOBHIO pa3BHUTHUS
HayKH.

YpaBHEHUH
XUMUYECKUX
peakuuii. Paznuyath
9K30- U
SHAOTEPMUUYECKOU
peaKIuH.

1. Berancnenus mo
TEPMOXUMHYECKUM
YpaBHEHHUAM
peaxkuui

TEIUIOTHI T10 nH(pOpMaITuu
TEPMOXHUMUYECKOMY
YpaBHEHUIO PEaKIINU.
CxkopocTb 3HaTh onpeaencHue PeryasiTuBHBIE: ®dopmupoBarthb Habnronate u J.BzanmoneiictBue
XUMHYECKHX PEaKIUil. | CKOPOCTH XMMHUYECKOH | CaMOCTOSTEIHHO MOTHBAILIAIO K OTIFICHIBATh [IMHKA C COJISTHON U
KaranuzaTopsl. peaKiuu u eé OOHAPYKUBAIOT U LeJICHAPABICHHON | XUMHUYECKHUE YKCYCHOM
3aBUCUMOCTH OT (hopMyITUpPYIOT IpOOIEMY. MO3HABATEILHOM peaxiu, KHUCIIOTaMHU.
A/3§ 3, ynp. 4, YCIIOBUH IPOTEKaHUs Ilo3HaBaTeJIbHbBIE: JIesITEIbHOCTH, CpaBHMBATb, BzanmopeiictBue
TCCTOBBIC 3aMaHMA. peakiuu. [ToHnMaTh BBIABIISIIOT IIPUYUHBI U OCO3HAHHOE, COTIOCTABIIATh, IPaHyJIMPOBAHHOTO
3HaYEHUE TEPMHHOB CJICIICTBUS SBJICHUH, CTPOAT | YBAXKHUTEIHHOE U JIeNaTh BBIBOBI. IIMHKA U [IUHKOBOW
«KaTau3aTopy, JIOTUYECKHUE PACCYKICHUSA, | TOOPOKEIATEIIEHO MBUTH C CONSTHOM
«HHTHOUTOPY, YCTaHaBIUBAIOT IPUIHHHO KHCIIOTOM.
«hepmeHTBI». YMETH — CIIEZICTBCHHBIC CBSI3H BsaumoneiictBue
ONPEAENATh, KaK KoMmyHukaTuBHBIE: oxcuaa meau(ll) c
MU3MEHUTCSI CKOPOCTh YYUATHIBAIOT Pa3HbIE MHEHUS CEpHOI KUCIOTOM
PEaKIuy MO/ BIMSIHUEM | M CTPEMSTCS K pazHoi
Pa3TUYHBIX (AKTOPOB. | KOOPJIWHAIIMU Pa3IMIHBIX KOHIICHTPAIUK TIPH
MTO3UIINHA B COTPYTHUYECTBE, pa3HBIX
TeMIieparypax.
OO6partumble peaknyd. | 3HATH ONPEACICHHS PeryasiTuBHbIE: PasBuBath Hab6monats n
[onsTHE O 00paTUMBIX H CaMOCTOSTEITLHO KOMMYHUKATHBHY | OIKCHIBAThH
XUMHYECKOM HEOOpaTHMBIX peaklui, | 0OHAPYKHUBAKOT U 10 XUMHYECKUE
paBHOBECHH. XUMHYECKOTO (bopMyITUPYIOT IPOOIEMY. KOMITIETEHTHOCTb, peaxiu,
paBHOBECHUS, YCIIOBUS Ilo3HaBaTe/IbHbBIE: YMEHHE yBaKaTh CpaBHMBATb,
A3 § 5, ymp. 3, CMEIICHUS XUMUYECKOTO | BBISBISIOT IPUYHHEI H WHYIO TOYKY COTIOCTABJIATS,

TCCTOBBIC 3aJaHM.

paBHOBecHs. YMETh
00BACHATH Ha
KOHKPETHOM MPUMEPE
CIIOCOOBI CMEIIEHUS
XAMHYECKOTO

CIIEJICTBUS SIBIICHUM, CTPOSIT
JIOTUYECKHE PACCYIKICHHUS,
YCTaHABIIUBAIOT MIPUIMHHO —
CIIEJICTBEHHBIC CBS3U
KoMMyHHUKATHBHbBIE
(GhOpMyITUPYIOT COOCTBEHHOE

3peHUsI IPU
00CYKICHUH
npoOIeMBI.

JC€JIaTb BBIBOIBI.




PaBHOBECHS.

MHCHUC U ITO3UIHIO

XuMHYeCKHe peakiuu B BOAHLIX pacTBopax (104)

6-7 | DIeKTpOIUTHIECKAS 3HAaTh ONpeAeIeHNS PeryasiTuBHBIC: CTaBAT ®dopmupoBarthb HcnoneszoBaTth . Ucnbrranne
mucconuanys. VIoHbl. | TOHATHH «3IEKTPOIUTY», | yueOHYIO 3a1auy, OTBETCTBEHHOE MEXTpEIMETHbIC PacTBOPOB BEIIECTB
Karnons! 1 aHNOHEI. «HEDIIEKTPOIIUTY, OTIPEEIISIOT OTHOIIIEHHE K CBSI3H, IPOBOJIUTH Ha DJIEKTPHYECKYIO
OJEKTPONUTHI U «OIEKTPONUTHYECKAS MOCJIEI0BATENBHOCTD YYEHHIO, HaOJI0ACHUS 110 MIPOBOAUMOCTb.
HEAJIEKTPOJIUTEI. Jucconuanusy. Y MeTh MIPOMEKYTOUYHBIX LIENEH ¢ TOTOBHOCTh H Xomy JIBI>KeHNE HOHOB B

WILTIOCTPUPOBATH Y4eTOM KOHKPETHOTO CIOCOOHOCTh K JIEMOHCTPAIIMOHHOT | DJIEKTPUYECKOM
/3 § 6, ymp. 4. MpUMEPaMH HM3YYEHHBIC | PE3YJIbTaTa, COCTABIISIOT CaMOPa3BUTHIO H 0 DKCIIEPUMEHTA, ToJie.
MOHATUSL U OOBSCHATH | MJIaH U aJrOPUTM ACHCTBHH | caM0OOpa30BaHUIO. | MCCIEAOBAThH
IIPUYUHY ITo3HaBaTesIbHbBIE: PasBuBath CBOICTBA PaCTBOPOB
3IEKTPOTPOBOTHOCTH CaMOCTOSITENTFHO BBIICTSIIOT | KOMMYHHUKATUBHY | 3JIEKTPOJHUTOB H
BOJIHBIX PacTBOPOB (hopMynHpyIOT 10 HERJIEKTPOIIUTOB,
coJiel, KHUCJIOT 1 MO3HAaBaTENIbHYIO LIETb, KOMIIETEHTHOCTb, o0cyxiaTe B
Iesouei. WCTIONB3YS OOIIMeE TIPUEMBl | YMEHHE YBaXKaTh rpymmax
pelieHns 3aaa4 HHYIO TOUKY pe3yIbTaThI
KoMmyHnnkaTuBHbIE: 3peHus pu OTIBITOB.
KonTtpoins u orienka 00CyXIeHUH
IEWCTBHI IMapTHEPA POOJIEMBI.

8 | DnekTponuTHYECKas 3HaTh ONpeAcICHUS PeryasiTuBHBIE: CTaBAT dopMUpOBaTh [IpoBomuTH
JUCCOLMAINS KUCIIOT, | TIOHSATHH «KUCIIOTa», y4eOHyI0 3a/1a4y, OTBETCTBEHHOE HaOroneHusT B
LIEJIOUEH U COJEl. «OCHOBAHHE», «COJIb» C | OMpPENENSIIOT OTHOIIIEHHE K xoJe

TOYKH 3pEHHS] TEOPUH | MOCIEeI0BATENIbHOCTD YYEHHIO, JIEMOHCTPAIIHOHHOT

3NEKTPOIUTHYECKOM MIPOMEKYTOUHBIX LIENEH ¢ TOTOBHOCTh H 0 JKCIIEpPHMEHTAa,
A3 §7, ymp. 3, JUCCOLUAIN. YMETh Y4€TOM KOHKPETHOIO CHOCOOHOCTh K HCCIIEIOBATh
TECTOBBIC 3aJjaHuUA, OOBICHATE OOIIHE pe3yibTaTa, COCTaBIIAIOT CaMOpPa3BUTHIO W | CBOMCTBa
SJICKTPOHHOC CBOMCTBAa KHCJIOTHBIX M | IUIAH M aJrOPUTM JCHCTBHH | camM000Opa30BaHUIO. | paCTBOPOB
TPUIIOKEHHE (TECTBI IICJI0YHBIX PACTBOPOB IMo3naBaTe/bHBIE: JJICKTPOJIUTOB,
Kk §7). HaJUYUEM B HUX HOHOB| CaMOCTOSITEIBHO BBIIEISAIOT o0cyxaaTh

BOJIOPOJIA Y THIAPOKCHI-| (OPMYIHUPYIOT pE3yIbTaThI OTBITOB,

HOHOB COOTBETCTBEHHO, | IIO3HABATEIBHYIO LIEIb, JIeJIaTh BBIBOJBI.

a TaKKe COCTaBIThH WCTIONB3YS 001I1e TPUEMBI

ypaBHEHUS peieHus 3aaa4d

3IEKTPOJIUTUUECKOM KomMyHnKkaTUBHBIE:

JUCCOIMAK KUCHOT, | KoHTponb u oueHka

OCHOBaHMU M coJjei. JIEVCTBUI MapTHepa

9 | CunpHble u cnadbie 3HaTh oNpeneIcHNs PeryasiTuBHBIC: CTaBAT ®dopmupoBarth PaboTatk ¢ TekcTOM,
SIEKTPOJIUTHL TIOHATUH «CTETIeHb y4eOHYIO 3a/1a4y, OTBETCTBEHHOE HaXOAWTb B HEM

3J'IeKTp0III/ITI/I‘{eCKOI>’I

OIIPEACISIOT

OTHOIICHHUE K

OTBCTHI HaA




§ /3 8, ymp. 3, JIACCOTTHAITII, MTOCJIEIOBATEIHFHOCTh YUICHHIO, 3a/IaHHBIE YUIHUTEIIEM
TECTOBBIE 3aJAHUS; «CHUIIbHBIC MPOMEKYTOYHBIX e ¢ TOTOBHOCTh U BOIIPOCHI,
ANIEKTPOJIUTHD), «CJIA0BIE | YIETOM KOHKPETHOTO CIOCOOHOCTh K MIPOBOJIUTH
JIEKTPOIUTHD). pe3ynbTaTa, COCTaBISIOT CaMOpa3BHUTHIO U HaOroeHus 3a
[Tonumate pazHuiry TUIaH ¥ QITOPUTM JIeHcTBUI | caM000pa3oBaHMIO. | XOA0M
MEXIy CHJIbHBIMH H Ilo3naBaTtesbHbIE: J€MOHCTPaMOHHOT
CI1a0BIMU CaMOCTOSITENTFHO BBIIEISIIOT 0 JKCIIEpPHMEHTAa,
3NEKTPOIUTAMH hopMynHpyIOT 00cyxaaTh
MO3HABATENBHYIO 1IETIb, pe3yabTaThl
KoMmyHnkaTuBHbBIE: OTIBITOB, JIENaTh
KonTtpoins u orienka BBIBO/IBL.
JICHCTBHI apTHEpA
10 | Peakuuu HOHHOTO 3HaTh onpeaeIcHue Ilo3naBaTesbHBIE: ®dopmupoBarth Habnronats n
oOmeHa. YcnoBus peaxiuii HOHHOTO CaMOCTOSITENTFHO BBIIEIISIIOT | MHPOBO33PEHHE, OTIMICHIBATh
MPOTEKaHUs peakiuuii | oOMeHa, YCIOBHS HX (hopMynHpyIOT COOTBETCTBYIOIIEE | CBOMCTBa
HOHHOTO OOMEHa. MpOTEeKaHus. YMeTh MO3HABATENBHYIO 1IETIb, COBPEMEHHOMY H3y4aeMbIX
COCTaBJISTh IOJIHBIE M | MCIIONB3YS OOIIHE MPUEMbl | YPOBHIO Pa3BUTHS | BEIIECTB B XOE
COKpalI¢HHbIE WOHHBIE | pEUICHHS 3a/a4 HayKH, yBa)KE€HUE | JTa0OpaTOPHOTO
A3 §9, ynp. 3.4, ypaBHEHHUS KoMmyHnkaTuBHBIE: K MHOH TO4YKe 9KCHIEPUMEHTA.
TECTOBBIC 3allaHMA. HeoOpaTuMeIx peaknuii | KoHTpons u orneHka 3peHHs TIPH Hcnonb30BaTh
U Pa3bsICHATHh HX JIEVCTBUI MapTHepa 00CYKICHUH nmabopaTopHoe
CYLIHOCTb, MPHUBOAUTH pe3yIbTaTOB o0opynoBaHue u
MIPUMEPBI peakuuit BBITTOJTHEHHOM XHMHUYECKYIO
HMOHHOTO O0MeHa, paboTHL mocyay.

UIOYIIAX 10 KOHIIA.
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IIpakTHyeckasn
padora 1.
Peakuuu nonHoro
oOMeHa.

J1/3 moBTOpUTE § 9,

YMeTh NPUMEHSTh
TEOPETUUECKHUE 3HAHUS
Ha NIPaKTHKE, OOBICHSITH
pe3yIbTaThl
MPOBOJIUMBIX OIIBITOB,
XapaKTepU30BaTh
YCIIOBHS TPOTEKAHUS
peakiuii B pacTBopax
3JEKTPOJIUTOB IO
KOHIIa.

PeryasiTuBHbIe:
OcCyIIeCTBISIOT MOMATOBBII
KOHTPOJIb 0 PE3YJIbTaTy
Ilo3HaBaTebHbIE:

CrposT pedeBoe
BBICKa3bIBaHHE B YCTHOH U
MMICEMEHHOH (hopMe
KommyHukaTuBHble:
VY4uTHIBAIOT pa3HbIe
MHEHHUS U CTPeMITCS K
KOOPAUHALIUYU Pa3InIHbIX
MO3HULMI B COTPYAHUYECTBE

PazBuBath ymeHus
OLICHUBATh
CUTYyaIUI0 U
OTIEpaTUBHO
MPUHUMATh
pelieHue,
HaXOIHUTh
aJIeKBaTHBIE
CIIOCOOBI
B3aUMOJICUCTBUS C
OJTHOKJIACCHUKAaMU
BO BpeMms
MIPOBEICHUS
MPaKTUYECKOU
paboThI.

Coluronath mpaBmiia
TEXHHUKH
0e30macHOCTH TpU
pabote ¢
nabopaTopHBIM
o0opynoBaHUEM U
XUMUYECKUMHU
peaKkTHBaMH,
OKa3bIBaTh MEPBYIO
MOMOIIb TIPU
0XOTax W TpaBMax,
UCCIe0BaTh
CBOMCTBa pacTBOPOB
AJIEKTPOJIUTOB.
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XuMudecKue
CBOMCTBa OCHOBHBIX
KJIaCcCOB
HEOPTaHUICCKUX
COETUHCHHH.

A3 §9, yop. 5;

YMeTh COCTaBIAThH
MOJHbIE U
COKpaIllléHHbIE HOHHbIE
ypaBHEHUS
HEOOpaTHMBIX peaKIui
U Pa3bICHATH HUX
CYIITHOCTb.
XapakTepu3oBaTh

PeryasiTuBHbBIE: CTaBAT
y4eOHYy0 3a/1auy,
OTIPENIETISTIOT
IOCJIEAOBATEILHOCTD
MIPOMEKYTOUHBIX LIeTeH C
YYETOM KOHKPETHOT'O
pe3yibTaTa, COCTaBISIOT
IJIaH ¥ aJITOPUTM ACHCTBUI

dopmMupoBaTh
MHUPOBO33pEHHE,
COOTBETCTBYIOII[EE
COBPEMEHHOMY
YPOBHIO pPa3BUTHUS
HayKH,
KOMMYHHKATUBHY
10 KOMIIETEHTHOCTh

Hccnenosath
CBOICTBa
pacTBOpOB
AJIEKTPOJIUTOB,
OIHCHIBATH
BCIIECCTBA B XOJIC
J1a00paTOPHOTO
JKCIIEPUMEHTA,

YCIIOBUSL TECUCHHUS I[lo3HaBaTeabHBIE: U YBaXCHHE K JIaBaTh OIPEIEIICHUS
peakuuii, uAymux 10 CaMOCTOSITEJIHO BBIIESIOT | UHOM TOUYKE MOHATUI
KOHI]a, B pacTBOpax (bopMyHpYIOT 3peHus MpH «QIEKTPOIIUT,
3IEKTPOJIUTOB. MMO3HABATEILHYIO 1ICTTb, 00CyKICHUH CHEDJICKTPOIIUTY,
WCTIONB3YS OOIIMeE TIPUEMBI | Pe3yIbTaToOB «noH». CoCcTaBIATh
peieHus 3agad BBITIOJTHEHHOM TIOJTHBIE U
KoMmyHnkaTuBHbBIE: paboThI. COKpamEHHbBIC
KonTpois u oneHka WOHHBIC YpaBHEHUS
JIEVUCTBUI MapTHepa peaxuui
13 | 'moponus comneit. 3HaTh onpeaeneHne PeryasiTuBHbIE: ®opMHpOBaTh DKCHepUMEHTAITEHO
/3 § 10, ymp. 2. THUAPOJIN3a COJICH. BHOCSIT HEOOXOIUMBIC OTBETCTBEHHOE OTIPENETIATH CPEILY
YMeTh onpenenaTh KOPPEKTHUBHI B JICHCTBHE OTHOIIICHUE K PacTBOpPOB.
XapakTep Cpelbl MOCIIE €T0 3aBEepIICHUS Ha YYCHHUIO,
pacTBOpPOB COJIEM MO WX | OCHOBE €T0 U y4eTa TOTOBHOCTh H Paborats B rpymmax
COCTaBYy. XapakTepa CACIaHHbIX CIIOCOOHOCTh K 10 BOIIpOCaM
OIHUOOK. CaMOpa3BHUTHIO U 060§II.ICHI/I5I 1o
Ilo3HaBaTesibHbBIE: camoo6pazoanuio, | POMACHHOMY
CTPOSIT pedyeBoe Marepuaiy
BBICKa3bIBAaHUE B YCTHOM U
MMICEMEHHOH (hopMe
14 | IIpakTHyeckas YMeTh IPUMEHSTh PeryasiTuBHbI€: PazBuBath ymenus | Cobmionath mpaBuiia
padora 2 TeopeTuueckue 3HaHus | OCYIIECTBISIOT MOIIArOBBIA | OLICHUBATH TEXHHUKH
KauecTtBeHnbie Ha NPaKTHUKE, OOBSICHATH | KOHTPOIb MO PE3yIbTaTy CUTYaIUIo | 0e301acHOCTH TIPH
peaxIui Ha HOHBI B pe3yIbTaThl Ilo3HaBaTe/IbHbBIE: OTIEpAaTUBHO pabote ¢
pacTBope. MPOBOAVUMBIX OMBITOB, | CTposiT pedeBoe MIPUHAMATh 1a60PaTOPHBIM
XapaKTepPU30BaTh BBICKA3bIBAHUE B YCTHOW U | peIlIeHUE, o0opynoBaHUEM U
YCIIOBHS TPOTEKAHUS MUCBEMEHHOHN opme HaXOIHUTh XUMHYECKUMHU
A.3. TlosropuTs 110 peakumii B pactBopax | KoMMyHMKaTHBHBIE: aJIeKBaTHBIE pEaKkTHBaMHy,
Y4eOHHKY MaTepHal 3NEKTPOJIUTOB 0 VY4YUTBHIBaIOT pa3HbIe crocoOsbl OKa3bIBaTh IEPBYIO
riasbl 11 KOHIIA. MHEHHUS U CTPEMATCS K B3aMMOJCHUCTBUS C | MOMOIIb,
KOOPJMHAIINY Pa3TUIHBIX OTHOKJIACCHUKAaMHU | MCCIIEZIOBATh
MO3UIINIA B COTPYTHUYSCTBE | BO BpeMs CBOIICTBa PacTBOPOB
MPOBEJICHHUS I1. P. AJNIEKTPOJIUTOB,




15 | KonTpoabHas YMeTh HCIONIBb30BaTh PeryasiTuBHble: ®opMHpOBaTh BrinonssaTte
pa6ora Nel mo MpuOoOpeTEHHbIE 3HAHMSA. | OCYIIECTBIISIOT TOMATOBBI | OTBETCTBEHHOE 3aJaHus
TeMaM U UTOTOBBIN KOHTPOJIb 11O OTHOIIIEHUE K onpeaenEHHON
«Knaccupukanus pe3ynbTaTy. YYEHHIO, CJIOHOCTH IO
XUMHAYECKHX TOTOBHOCTh U MpoiIeHHOMY
peaxkuuity u CHOCOOHOCTH K MaTepHainy.

«QNeKTPOTUTHYECKAS CaMOpa3BHUTHIO U
JVCCOLMALIHS. camM000pa30BaHHUIO.
I'anorensl (4)

16 | IlomoxxeHnue 3HaTh 3aKOHOMEpPHOCTH | PeryasiTuBHbIE: ®dopmupoBarthb CamocTosTenpHas
raJoreHoB B HM3MEHEHHUSI CBOICTB [InanupyroT cBOU ACHCTBHS B| LEIOCTHOE pabota ¢ KHHUIOH ¢
IepHOANYECKOM 57E€MEHTOB B A- CBA3M C NOCTABJIEHHOM MHPOBO33pEHHE, nempio yray6menns | A ququCKHe
CHCTEME U CTPOCHHE rpynmnax. YMeTb JaBaTh | 3aJaueil H yCIOBUSIMH €€ COOTBETCTBYIOIIEE | 3HAHUK O CBOMCTBA
HX aTOMOB. XapaKTepUCTUKY peleHus COBPEMEHHOMY MEPUOTNYECKOM TaJIOrCHOB.

A/3 § 12, yop. 2, 3. | 2JeMEHTOB-TAIOT€HOB Ilo3naBaTe/IbHBIE: YPOBHIO pa3BUTHUS | 3aKOHE U
Pemenue 3a1au u3 0 UX MONOXEHHI0O B | CTaBAT M GOPMYIHUPYIOT HaYKH. TIePHOIIECKOMH JL.o. 1. Beitecnenue
nocoous «XuMusi. HEPUOIUYECKOM LEJTH ¥ IPOOJIEMBI yPOKa cucreme TraJoreHaMu pyr
3ajauHuK C TalIuIe W CTPOCHUIO KommyHukaTuBHble: XUMUYECKUX Apyra H3
«TIOMOILIIHUKOM». 8— | aTOMOB. pelneHne KOMMYHHUKATUBHBIX snemenToB JI. U. pacTBopoB Hx
9 KIacce. 3ama4 JINUHOCTHBIE: MenzeneeBa u COCAMHECHIH
PasBuBaioT ocozHaHHOE CTPOCHUH
OTHOIIIEHHE K CBOUM BEIIEeCTBA.
COOCTBEHHBIM IIOCTYIIKaM

17 | Xnop. CsoiictBa u 3HaTh cBoMcTBa xjiopa | PeryasTuBHbIe: ®dopmupoBarthb Paboratp ¢

MIPUMEHEHHUE XJIOpa. KaK IPOCTOTO Paznmuarot crioco6 u IEJIOCTHOE TEKCTOM, HaXOJWTh
BellecTBa. YMeTh pe3ynbTaT NeHCTBUS MHPOBO33pEHHE, MIPUMEPHI,
COCTaBIATh U Ilo3naBaTtesbHbIE: COOTBETCTBYIOIIEE | MOATBEPIKAAIOLIIE

A3 § 13, ymp. 2, OOBSICHATH C TOYKH BrnaneroT o0mmM npueMoM | COBpEMEHHOMY TEKCTOBYIO

TCCTOBBIC 3a[aHMA. 3pEHHs OKHCJIEHHS U peleHus 3a1a4 YPOBHIO Pa3BHTHS | WH(POPMAIIUIO.
BOCCTaHOBJICHUS KoMmyHnkaTuBHbBIE: HaYKH. 3anuceIBaTh
YpaBHEHUS pEaKiui, JloroBapuBaiotcs 0 YpaBHEHHUSI peakiuit
XapaKTepU3yIOIMNX COBMECTHOM JIeSITEIbHOCTH, U OOBSICHATD HX C
XUMHYECKHE CBOMCTBA | MPUXOJS K OOIIEeMY TOYKH 3PEHHUS
XJIopa. PELICHHIO OKHUCIICHUSI H

BOCCTaHOBJICHUSI.

18 | Coenunenus 3HaTh cnocob Ilo3naBaTesbHBIE: BocnuteiBaTth CoOmronats npasuna | J. [loxydenue
raJoreHOoB. MOTyYeHUS BrnageroT obumm npueMoM | pOCCHHCKYTO TEXHUKHU XJIOPOBOJIOPOJIa H
XI0pOBOAOPO. XJIOPOBOJIOpO/Ia B pemieHus 3aga4d TPaXTaHCKYIO 0€30IacHOCTH TPU | PACTBOPCHHUE €T0 B

naboparopunl U ymeTh | KoMMyHHUKaTHBHbIE: UACHTHYHOCTD: pabote ¢ BOJIE.
A/3 § 14, yop. 1, coOuparb €ro B JloroBapuBatorcst 0 TaTPUOTH3M, KOHIICHTPHUPOBAHHBI




TECTOBBIE 3a/laHUS npoOUpKy, KOJIOY. COBMECTHOM JIeITENNbHOCTH, | JI0O0Bb U MH KHUCIIOTaMH,
YMeTh XapakTepu30BaTh | MPUXOJAT K 00IIeMY YBaKCHHUE K HarpeBaTeIbHBIMH
CBOICTBa pELIeHHIO. OteuecTny, npubopamu.
XJIOPOBOAOPOJA. PeryasiTuBHbBIE: qyBCTBO ropAoctu | OmuceIBaTh
[TnanupyroT CBOM JEHCTBYS B| 32 OTEYSCTBCHHYIO | CBOWMCTBA
COOTBETCTBHH C HayKy. M3y4aeMOro
IIOCTaBJIEHHOU 3a1auell U BEILIECTBA Ha
YCIIOBUSIMH €€ pealiu3aliuu OCHOBE
HAOJIIOIEHUH.
19 | XnopoBomopoaHas 3Hath o0mue u PeryasituBHbIC: ®dopmupoBarthb CaMoCTOSTENBHO
KHCTIOTa U €€ COJH. WH/INBHTyaJIbHBIC Paznuyarot criocob u LIEJIOCTHOE paboTaTh C LEIbI0
CBOICTBA COJISTHOM pe3yJbTaT NeUCTBUA MHPOBO33pEHHUE, yTIIyOJIeHUS 3HAHHMA
A/3 § 15, yop. 3, KHCIIOTBL. YMETh Ilo3naBaTesbHBIE: COOTBETCTBYIOILIIEE | O TMOIYYEHHH H
5(WHA), TECTOBBIE OTIIUYATH COJISIHYIO Brnagerot oOuiuM npuemMomM | COBpeMEHHOMY CBOICTBax
3a1aHmsl. KHCJIOTy W €€ COJH OT | pelleHHs 3a/1ad YPOBHIO pa3BHUTHS | XJIOPOBOJAOPOJA, O
JOpyTuX KHUCIOT U KommyHukaTuBHble: HayKH. cocTaBe, CBOMCTBax
COJICH. KonTponupytor aevictus U TPUMCHCHHUH
napTHepa COJITHOM KHCJIOTHI.
Kucaopon u cepa (7)
20 | Cepau e€ ¢pusnveckue | 3HATh 3aKOHOMEPHOCTHU | PeryjsiTHBHbIE: ®opMHpOBaTh CaMocTosITeNbHO
CBOICTBA. W3MEHCHUSI CBOWCTB TUTAHUPYIOT CBOU JICHCTBUS B | IIEJIOCTHOE paboTath C
3JIEMEHTOB B A- CBSI3M C TIOCTaBJICHHOMN MHUPOBO33pECHHE, YYCOHUKOM C /I. AnnoTporHeie
rpynmax, ompeesieHue | 3aJadell U yCIOBUSMU ee COOTBETCTBYIOIIIEE | IENIbI0 YTITyONeHUs | MOIU(UKAIIH
A3 § 17, ynp. 4, MOHATHS AJUIOTPOMHUH. | PEUICHHUS. COBPEMEHHOMY 3HaHUN O Cephl.
TCCTOBBIC 3a/laHU. YMeTh naBaTh IMo3HaBaTeJbLHbIE: YPOBHIO Pa3BUTHS | MEPUOTHUECKOM
XapaKTePUCTHUKY CTaBAT ¥ (POPMYIHPYIOT 1ENH| HAYKH. 3aKOHE M JLo.2.
3JIEMEHTOB W TPOCTHIX | M MPOOJIEeMBI ypoKa MEPHOANYECKON O3zHakoMIIeHHE C
BEIICCTB MOATPYIIITEI KoMmyHnkaTuBHbBIE: CUCTEME oOpa3iamMu cepbl H
KHCIIOpOJIa 10 HX aJICKBaTHO UCIIOJIB3YIOT XUMHYECKUAX e€ TPUPOIHBIX
MOJIOKEHUIO B peueBbIe Cpe/ICTBA IS anementoB [, M. COEJIMHEHUH.
MIEPUOINICCKOU 3¢ (HEKTUBHOTO pPEIICHHUS Menneneesa,
Ta0JIUIE U CTPOCHUIO KOMMYHUKATHBHBIX 33124 CTPOSHUH
aTOMOB. BEIIECTBA.
21 | Xumuueckue 3HaTh (U3NYECKHEe U PeryasituBHbIe: dopMupoBaHue CaMocTosTENbHO
CBOICTBA CEPBI. XVUMUYeCKHe CcBoicTBa | Pasmuuarot crocob u LIETIOCTHOTO COCTaBJISITh
cepel. YMeThb pe3ynbTaT NEeHCTBUSL MHUPOBO33PCHUSI, ypaBHEHUS
cocTaBnATh ypaBHeHUs | Ilo3HaBaTe/bHBIE: COOTBETCTBYIOIIETO | PEAKIIHIA,
/3 § 18, ymp. 3, peaxui, BiageroT o0IUM IPUEMOM | COBPEMEHHOMY O ITBEPK TAFOIIIX

TCCTOBBIC 3aJaHM.

MTOATBEPIKIAIOTTIX

peleHus 3a1a4y

YPOBHIO pa3BHUTHUS

OKHUCIIMTCIIBHBIC U




CocTaBuTh OKHUCIIUTENbHbIE U KoMMyHnkaTHBHbBIE: HayKH. BOCCTaHOBUTEIbHBIC
DIEKTPOHHYIO CXEMY | BOCCTaHOBHMTEJbHBIE JloroBapuBatorcs o CBOICTBa CeEpHlI,
«ITpuMeHeHne cepwl» | CBOWCTBA CEPHI, COBMECTHOM JIEATCIHLHOCTH, CpaBHUBATH
u CpaBHHMBATHb CBOWCTBa Mpuxos K 001emMy CBOIICTBAa MPOCTBIX
poMLoCTpUpoBaTs | MPOCTBIX BEWIECTB CEPBI | PEIICHHUIO. BEIIECTB CEPbl U
eé mpuMepaMu. U KUCJIOPOJA, KHCIIOpO/1a,
Pa3bACHITH ITH Pa3BACHATH ITH
CBOMCTBa CBOICTBAa B CBETE
MpEeICTaBICHUH 00
OBP
22 | CoenvHEHUs CEpHI: 3HaTh CcOCco0 PeryasiTuBHbIE: ®opMUpOBaTh CaMocCTOSTeNNbHO . O6pasmpt
CEPOBOJIOPO/I, MOTyYeHUS YYHUTHIBAIOT MPaBUIIO B OTBETCTBEHHOE COCTaBIISTh MIPUPOTHBIX
CEepOBOIOpOIHAS CepoBOAOpPOJa B TUTAHUPOBAHUW M KOHTPOJIC | OTHOIICHUE K ypaBHEHUS CynbpUI0B H
kucnora. Cynbdumel. | mabopaTopuu U €ro croco0a pereHus YYCHHUIO, peaxiuii, cynb(haToB.
CBOIiCTBa. YMeETh Ilo3HaBaTe/IbHbBIE: TOTOBHOCTh H MTOATBEP K JATOIIINX
3aMuChIBaTh ypaBHEHUsS | MICHOIB3yIOT MOMCK CIOCOOHOCTh K cBoiicTBa
/3§19, yop. 3.4, peakuui, He00X0IMMON MH(POPMAIIMK | CAMOPA3BUTHUIO U CEepoBOAOPO.A,
TECTOBBIC 3allaHMA. XapaKTePU3YTOLTHX UTSL BBITTOJTHEHUS YI€OHBIX | caM000Opa30oBaHUIO. | MOJIEKYIISIPHBIE
CBOMCTBa 3aJlaHUi C UCTIOJB30BaHUEM hopMyIIBI CpemHHUX
CepoBOAOpPOAa, B y4eOHOM TUTepaTyphl U KHUCJBIX COJCH.
WOHHOM BHJIE, KoMmyHnkaTuBHbBIE: [TpoBoauTh
MPOBOJUTH KonTponupytot neiicteue XUMHUYECKUN
KaYeCTBCHHYIO PEaKIUIO | TapTHepa. AKCIIEPUMEHT T10
Ha Cylb(UI-UOHBI. pacro3HaBaHUIO
CyNb(UI-HOHOB.
23 | Oxkcup cepsl (IV). 3HaTh CBOWCTBA PeryasiTuBHbIE: ®opMUpOBaTh CaMOoCTOSITENNEHO
CepHucTas KucCIoTa CEPHHUCTOTO Ta3a, YYHUTHIBAIOT MPaBUIIO B OTBETCTBEHHOE COCTaBIISTh
u e€ conu. CEPHHUCTOM HUCIIOTHI. TUTAHUPOBAHUU M KOHTPOJIC | OTHOIICHHUE K ypaBHEHUS
YMeTh COCTaBIATH croco0a pereHus YYCHHUIO, peaxiui,
YpaBHEHUS PeaKlui, Ilo3HaBaTe/IbHbBIE: TOTOBHOCTH H MTOATBEP K JATOIIIIX
A3 § 20, ymp. 4, XapaKTePU3YIOIINX Hcnone3ytoT mouck CIOCOOHOCTD K CBOWCTBa
TCCTOBBIC 3a/laHMA. CBOCTBa 3THX HeoOxoauMoit nHdopmanu | caMo00pa30BaHMIO, | CEPHUCTOTO Ta3a U
BEIIECTB, OOBICHATH JUTS BBITIOJTHEHHSI YI€OHBIX | OCHOBBI CEepHHCTOM
MIPUYUHY BBITIAJACHUS 3aJlaHUH C UCTIOJB30BAHUEM | DKOJOTHYECKOM KHCIIOTHI,
KHUCIIOTHBIX JIOXKICH, y4eOHOM TUTepaTyphl KYJBTYPHI, MOJICKYJISIpHBIC
MIPOBOJINTH KoMmyHnkaTuBHbBIE: COOTBETCTBYIOMIEH | (hOPMYJIBI CPETHUX
Ka4eCTBEHHYIO peakuuio | KoHTponupyloT aeiictue COBPEMEHHOMY U KHUCJBIX COJIEH.
Ha CYJIb(UT-UOHBL. napTHepa. YPOBHIO
9KOJIOTHYECKOTO

MBIIIJICHUS.




24 | Oxcup cepsl (VI). 3HaTh CBOWCTBA PeryasiTuBHbIE: ®opMUpOBaTh CaMocTosITeNNbHO JLo.3.
CepHas kucioTa H pasbaBneHHO cepHOil | Pasnnuaror cmocob u OTBETCTBEHHOE COCTaBIIATh KauectBeHHbIE
e€ conu. KHUCJIOTBl. YMETh pe3yJbTaT IeUCTBUA OTHOIIIEHUE K YpaBHEHUS peakuuu Ha
3anuceiBaTh ypaBHeHUs | Ilo3HaBaTesbHbIE: YYEHHUIO, peaKuii, cynshua-,
A/3 § 21, yop. 2, peakuuii, Bragerot oOmmm npueMoM | TOTOBHOCTh H MOATBEPKAAIOIINX cynmbhuUT- U
3(a). XapaKTepU3yIOIUX perieHns 3agad CHOCOOHOCTh K CBOMCTBA cynb(haT-uOHBI B
cBolicTBa pasbaBiieHHON | KoMMyHHKATHBHBIE: CaMOpAa3BUTHIO U pa3baBieHHOM pacTtBope.
CEpPHOI KHCIIOTBI, U JloroBapuBatorcs o caM000pa30BaHMIO. | CEPHOM KHCIOTBHI, U
Pa3bACHATH UX B CBETE | COBMECTHOM JESATEIBHOCTH, Pa3bSCHITh UX B
MPEJICTaBICHUH 00 MIPUXOAT K 001IIeMy OB peaxkmn.
JIEKTPOINTUIECKOMH CocTaBnsTh
mucconuanu u OB MOJIEKYJIAPHBIE
mporeccax, MpPOBOANTH (hopMyIBl CpemHUX
Ka4eCTBEHHYIO PEaKIHIo W KHUCIIBIX COJIeH
Ha CyJNb(aT-HOHBI. CEepHON KHCIOTHI.
25 | OkucnuTeNbHbIE 3HaTh CBOWCTBa PeryasiTuBHbIE: JIndaHOCTHEIE. CocraBnsith
CBOICTBa KOHLEHTPUPOBAHHOU [Tnanupyrot cBou aeiicteus | PopMupoBaTh YpaBHEHUS
KOHIIEHTPUPOBAHHOMN CEpHOM KUCIOTBI U B COOTBETCTBUH C OTBETCTBEHHOE peaKuuid,
CEpHOM KHCIIOTHI. crocod eé MOCTaBJICHHOM 3a/1auei OTHOIIIEHUE K MOJTBEPKIAIOIINX
pasbaBneHus. YMeTh YCIIOBUSIMH €€ peaiu3alliil | YYEHHIO, CBOMCTBA
OTIINYATh IMo3naBaTesibHBIE: TOTOBHOCTh H KOHILICHTPUPOBAHHO
A3 § 21, ymp. 5, KOHIIEHTPUPOBAHHYIO Biageror obmmM mppeMoM | CITIOCOOHOCTh K W CepHON KHCIOTHI,
TCCTOBBIC 3aJIAHUA CEpHYIO KHUCJOTY OT peuieHus 3a1a4 CaMOpa3BUTUIO M | U Pa3bsICHATH HX B
pa3baBIeHHOH, KoMmyHnnkaTuBHbIE: camM0o00pa30BaHMIO. | CBETE
YCTaHaBJIUBATh KonTponupyrot nefictBus TIpEeACTaBICHUH 00
3aBUCHMOCTh MEXIY napTHepa OKHCIIUTETHHO-
CBOMCTBaMH CepHOU BOCCTaHOBUTEIBHBIX
KUCJIOTBHl U €€ npoleccax.
MIpUMEHEHUEM
26 | Pemenne pac4€THBIX YMeTh pemartb PeryasiTuBHble: ®opMUpOBaTh CaMocTosITeNNbHO Pacuémmnvie
3a/1a4 pacuétHbie 3amaud 1no | OCYIIECTBISIOT MOIIATOBBIA | OTBETCTBEHHOE paccMoTpeTh 3a0auu 2.
YpaBHEHUSIM KOHTPOJIb IO Pe3yabTaTy OTHOILEHUE K anroput™m peiieHus | Belumcnenus mno
xumu4deckux peakuui ¢ | Illo3HaBaTebHbIE: YYEHHUIO, 3a1a4u 1o XIMHYECKHM
J.3. Perienne 3amau WCTIOJIb30BaHUEM Brnazgerot obmiM npueMoM | TOTOBHOCTh H YpaBHEHHUIO YpaBHEHUSIM
3 «3amayHuKa ¢ BEIIECTB, COAEpXKAIlUX | peUIeHMs 3a]ad CHOCOOHOCTH K XUMHUYECKOHN Macchbl, 00béMa U
IOMOIIIHUKOMY. 8— | ONPEIEIEHHYIO OO0 KoMmyHnkaTuBHbBIE: CaMOpa3BUTUIO U peakiuu ¢ KOJIM4ECTBA
9 xmacce» (c. 46— | IMPHMECCH. KoHntponupyrot nelictBus caM0o00pa30BaHHIO. | UCIIOJIL30BAHUEM BEILECTBA OIHOTO
51) napTHepa. BEIIECTB, 13 TPOTYKTOB
coZIeprKaIIx peakuu 1o Macce
OIpENEIEHHYIO HUCXOJHOTO

JIOJII0 TIPUMECEH.

BellecTBa, 00BEMY




Pemarte 3agaun

HUJIN KOJIMYCCTBY

JIAHHOTO THIIA, BEIIECTBA.
A3ot u ¢ocdop (9)

27 | A3ot: (uzuyeckue u YMeTh XapakTepus3oBaTh | PeryssiTuBHbBIE: ®opMUpOBaTh CaMocTOSITENNEHO
XUMHYECKUE XUMHYECKre dJeMeHThl | [lmaHupyioT cBom AeiicTBHS B| IIEIOCTHOE JIaBaTh
cBoticTBa. OKCHIBI Ha OCHOBAaHHUU WX CBSI3M C TIOCTaBJICHHOMN MHUPOBO33pECHHE, XapaKTEPUCTUKY
asoTa. nosoxkeHus B [IC u 3a/1aueil U yCIOBUAMU €€ COOTBETCTBYIOILLIEE | DJIEMEHTOB VA-

CTPOEHHSI WX aTOMOB. pelIeHusI. COBPEMEHHOMY TpyHOmbel Ha
3natp cBoiicTBa azora. | Ilo3HaBaTelbHBIE: YPOBHIO pPa3BHUTHS | OCHOBAaHHH HUX
A3 § 23, ynp. 2.,3. YMeTh OOBSCHATH CraBar 1 QopMyIHPYIOT HayKH, W TIOJIOKCHUS B
NPUYUHY XUMHUYECKOH | IIeNH U MPOOIEeMbI ypoKa KOMMYHHUKAaTHBHY | TIEPUOINYECKON
WHEPTHOCTH a30Ta, KoMMyHnkaTHBHbBIE: 10 KOMIIETEHTHOCTh | CHCTEME H
COCTaBIISITh ypaBHEHUS | AJIGKBATHO HCIIOJB3YIOT B OOILIEHNH U CTPOEHHSI aTOMOB.
XUMHYECKUX PEaKIWiA, | PeUeBBIC CPEIACTBA IS coTpyaHuYecTBe co | PaccmarpuBaTh
XapaKTepU3yIOINX 3hHEKTHBHOTO PEIICHHUS CBEPCTHHUKAMH. XUMHYECKUE
XUMHUYECKAE CBOWCTBA | KOMMYHUKATHUBHBIX 33734 CBOICTBa a30Ta C
a30Ta, U Pa3biICHITh UX TOYKH 3pEHUS
C TOYKH 3pEHUS MpeCTaBIeHuH 00
npeacrasienuii 00 OB OB nporieccax..
rporeccax.
28 | AmMmuak. Ousnueckue | 3HATh MEXaHU3M PeryasituBHbIe: ®dopMupoBaTh XapaKTepu3oBaTh . Tlomyuenue
U XUMHUYECKUE o0Opa3oBaHHs WOHA [TnarupyroT CBOM JIEHCTBUS B| LIEIOCTHOE (usnueckue aMMKaKa M ero
CBOIICTBA. aMMOHHS, XUMHUYECKHE | CBS3HU C IMOCTaBICHHON MHPOBO33pEHHE, CBOIICTBa aMMHaKa | paCTBOPEHHE B
CBOICTBa aMMHaKa. 3ajaueil v yCIOBHUSIMU ee COOTBETCTBYIOILIEE | HA OCHOBE BOJIE.

§ 24, ymp. 1, YMeTh COCTaBIATH peueHus. COBPEMEHHOMY HaOJIOEHNs OIbITa

TECTOBBIE 3aMaHUs. YPaBHEHUS PEaKIHM, IMo3naBaTtesabHbIE: YPOBHIO Pa3BHUTHS | MOTYYCHHS
XapaKTePU3YIOINX CraBar 1 QopMyIHPYIOT HayKH. aMMHaKa.
XUMHYECKAE CBOWCTBA | IEJIM M MPOOJIEMEI YpOKa OOBSACHATH peakiuu
aMMHaKa, U pa3bicHATh | KoMMyHUKaTHBHBIE: TOpeHUsI aMMHUaKa B
WX C TOYKH 3PEHUS KonTponupyrot neiictBus KHUCJIOpOJIE U
MPEICTaBICHUNA 00 napTHepa OKHUCJICHUS
INEKTPONUTHUECKON KHCIIOPOJOM B
JUCCOIUAIHA U MPUCYTCTBUU
OKHUCIIUTENBHO- KaTajgm3aTopa ¢
BOCCTaHOBHUTEIHLHBIX TOYKH 3pEHUS
mporeccax. TIpeACTaBICHUNA 00

OB mporeccax

29 | IIpakTuyeckas YMeTp 1moJiy4athb PeryasiTuBHbIE: ®opMUpOBaTh Cobmogath mpaBuiia

padora 3. aMMUaK peaknuei [TnanupyroT cBOM NeHCTBHS B| KOMMYHUKATUBHY | TEXHUKH




Ilonydyenne amMuaxa
U U3YYCHHE €ro
CBOICTB.

/3 moBTOpUTS § 24,

HOHHOTO OOMEHa U
IOKa3bIBaTh OIBITHBIM
myTéM, YTO COOpaHHBIN
ra3 — aMMMaK,
aHATU3UPOBATH
pe3yabTATEl OMBITOB H
JenaTh 0000IIaroue
BEIBOJIBI.

CBSI3U C MIOCTABJIEHHOMN
3ajaueii ¥ YCIOBHSIMU €€
pelcHHS.
IMo3naBaTesbHbIE:
CraBsT 1 GOPMYTUPYIOT
ENTN ¥ TPOOJIEMBI ypoKa
KommyHukaTuBHble:
AJICKBaTHO UCTIONB3YIOT
peueBbIe CPECTBA IS
3¢ (HEKTUBHOTO pPEIICHHUs
KOMMYHHKaTHBHBIX 33124

0
KOMIIETEHTHOCTL B
o0IIeHNn U
COTPYIHUYECTBE
CO CBEPCTHHKAMH
B TIpoIiecce
y4eOHO-
HCCIIEI0OBATENBCKO
W IeITeIbHOCTH.

0€30MMacHOCTH NP
pabote ¢
J1a00paTOPHBIM
000pyIOBaHUEM U
XUMHYECKUMHU
peaKkTUBaMH,
OKa3bIBaTh MEPBYIO
MOMOIIL TIPU
0KOTax W TpaBMax,
HCCIIEIOBATh
CBOICTBa aMMHaKa.

30 | Conmu ammoHwUs. 3HaTh KAYECTBCHHYIO PeryasiTuBHbIE: dopMUpOBaThH CocraBisirth
pEaKIMI0 Ha HOH [TnanupyroT CBOM IEHCTBHUS | KOMMYHUKAaTHBHY | ypaBHCHHUS
aMMOHUSI. YMETh B CBSI3H C TIOCTABJICHHOM 10 XUMHYECKUX
A3 § 26, ymp. 5, COCTABIIATh YPABHEHHUS | 3a7aucii U YCIOBHSIMU €€ KOMIIETEHTHOCTh B | PEaKI[HiA,
TECTOBBIC 3allaHMA. XUMHAYECKHX DPEaKIUi, | peIreHus. OOIIeHHU 1 xapaktepmsytommx | JLo.4.
XapaKTepU3YOLINX IMo3naBaTeJbHbIE: COTPY/JHUYECTBE XHUMHUYECKUE BzanmogeiictBre
XUMHUYECKHE CBONCTBA CraBsT 1 GOPMYITUPYIOT CO CBEpCTHUKAMH | CBOWCTBA COJICH coneil aMMOHHS CO
coJIei aMMOHHS, 1 EJI ¥ TPOOJIEMbI ypoKa B TIpoliecce aMMOHHS, 1 nIeI04aMu
pa3bACHATh UX B cBeTe | KoMMyHHKATHBHbIE: y4eOHO- Pa3bsICHATH UX B
MpeaCcTaBiICHUi 00 Kontponupyrot aeitctaus HCCIICIOBATEIBCKO | CBETE
3NEKTPONTUTHUCCKON napTHepa i JIesITeIbHOCTH. npecTaBIeHuit 00
JIICCOTIAATTVH. AIIEKTPOIUTHYECKON
JTUCCOTIHAITHH.
31 | A3oTHas KucCiOTa. 3HaTh CTpOEHHUE PeryasiTuBHbIE: ®opMUpOBaTh Uzobpaxath
MOJIEKYJIBI a30THOM YUHUTHIBAIOT MPABUIIO B IEJIOCTHOE CTPYKTYPHYIO
KHCJIOTHI. YMETh TUTAHUPOBAHUU U KOHTPOJIC | MHUPOBO33pPEHHE, (dhopMyiry a30THOH
OOBSICHATD, YEMY cniocoba pemeHus COOTBETCTBYIOIIEE | KUCIIOTHL,
A3 § 27, ymp. 4(0), paBHBI BaJCHTHOCTH pasnyaroT crnocod u COBPEMCHHOMY oTpenensTh

6, TECTOBBIE 3aJaHUs

aromMa a3oTa U ero
CTETICHb OKHCIICHHS B
MOJIEKYJIE a30THOU
KHUCJIOTBL. YMETh
COCTaBJISITh ypaBHEHUS
XHMHUYECKHUX PEaKIUii,
JeXKaluX B OCHOBE
MPOU3BOACTBA Aa30THOH
KHUCJIOTBI, ¥ Pa3bsSICHATH
3aKOHOMEPHOCTH HX
MPOTEKAHUSL.

pe3ynbTaT NeHCTBUS
Ilo3HaBaTesibHbBIE:
WCTIONB3YIOT TIOUCK
HEo0X0IuMOi HHpOpMaLUH
JUTS BBITIOJTHEHHST YI€OHBIX
3aIaHUN C UCIIOJIB30BAHUEM
y4eOHOM IUTEpaTypBI,
KomMmyHnkaTuBHBIe:
KOHTPOJUPYIOT JeHCTBHE
MapTHEpa JOrOBAPUBAIOTCS
0 COBMECTHOH

YPOBHIO pPa3BUTHUS
HayKH.

BaJICHTHOCTh U
CTENeHb OKHCIICHUS
aTomMa a3oTa B
MOJICKYJIe a30THOMU
KHCJIOTHI.
OO0cyxaaTh 001IHE
CBOWCTBA KHCIIOT
Ha TMpUMepe
CBONCTB
pa3baBIIeHHOM
A30THOW KHCJIOTHL.




JACATCIIBHOCTHU, ITPUXOIAT K

001IIeMy PEIICHHIO
32 | OxuciauTenbHbIe 3HaTh OKHCIUTENbHBIE | PeryasiTuBHbIE: ®opMupoBaTh ComnocTaBisiTh
CBOICTBa a30THOM CBOICTBa a30THOMU IJIAHUPYIOT CBOU JICMCTBUS | LIETTOCTHOE CBOMCTBa
KHUCJIOTBI. KHUCJIOTBL. YMETh B COOTBETCTBUH C MHPOBO33pECHHUE, pa3baBiIcHHON H
COCTaBJISITh YPAaBHEHUS | MOCTaBJICHHOMU 3aayeii u COOTBETCTBYIOIIEE | KOHIEHTPUPOBAHHO
peaKkiui Mexy YCIIOBUSAMM €€ PeaN3allil | COBPEMEHHOMY W a3oTHOMU

A/3 § 27, ymp. 3, pa30aBiIeHHON U Ilo3naBaTe/bHBIE: YPOBHIO pa3BUTHUSl | KHCIIOTHI.

4(a). KOHIICHTPUPOBAHHOU BIIQJICIOT OOIITUM MPUEMOM | HAyKH. Ucnonb3oBaTh
a30THOM KHUCJIOTOW U pellieHus 3a1a4 METO/I
MeTallJIaMH, OOBICHIATh | KoMMyHHKaTHBHBIE: 3IEKTPOHHOTO
HUX B CBETE KOHTPOJUPYIOT IEHCTBUS OanaHca npu
MPeICTaBICHUNA 00 napTHepa paccTaHOBKE
OKHCTTUTEIIBHO- K02(DPUITMEHTOB B
BOCCTaHOBUTEIIBHBIX ypaBHeHusix OBP
rporeccax.

33 | Conu a3oTHOMU 3HaTh Ka4eCTBEHHYIO PeryasituBHbIC: ®dopmupoBarthb CocTaBnsaTts
KHUCJIOTHI. XUMHUS B peaKkIuo Ha HUTpAT- IJIAHUPYIOT CBOU ACUCTBUS | LIEIOCTHOE YpaBHEHUSI peakuit
CEIbCKOM XO3SHCTBE. | MOHBL. YMETb OTJIMYaTh | B COOTBETCTBHH C MHPOBO33pEHHE, Pa3IOKEeHHS
A3OTHBIE YIOOpEHHUsS. | CONM a30THOW KHUCIIOTHI | TIOCTABJICHHOU 3aiauei u COOTBETCTBYIOILIEE | HUTPATOB.

OT XJIOPHUJOB, YCJIOBHSIMH €€ peaju3aldd | COBPEMEHHOMY OOBsACHATH
cyibdaros, cynbhumoB | [lozHaBaTelbHbIE: YPOBHIO pPa3BHUTHS | KaYECTBEHHYIO
A3 § 28, ymp. 3. u cynbpuToB. YMETh BIIQ/ICIOT OOIIMM MPHEMOM | HAyKH, U OCHOBBI | PEaKIMIO Ha A. Obpasuet
COCTABJATL yPAaBHEHWS | PEIICHUA 3a/1a4 AKOJOTUYECKOM HUTpPaT-UOHBL, EE?S:?:;D;
peakuuil pa3iaoKeHus KOMMyHnKaTnBHEﬂe: KYJBTYpHI. OTJIH4aTh COIM (bocdato.
HUTPATOB. KOHTPOJIUPYIOT ACUCTBUS A30THOM KUCIIOTHI
napTHepa OT XJIOPHUJOB,
Cynb(artos,
cynbpuI0B U
CyIb(UTOB,
00BSCHATH

34 | ®octop: pusnueckre | 3HATH AIIOTPOIHBIC PeryasituBHBIE: ®dopMupoBaTh XapaKkTepu3oBaTh
Y XUMUYECKIHE MOTUQUKAIIT TUTAHUPYIOT CBOM JICHCTBUSI | OTBETCTBEHHOE ¢dbochop Ha
cBoiictBa. KpyroBopot | docdopa, cBoiicTBa B CBSI3M C IIOCTaBJIEHHOU OTHOIIIEHUE K OCHOBaHHUHU €ro
¢docthopa B mpupone. | 0enoro u KpacHOro 3aauel U yCIOBUSIMU €€ YYECHHUIO, MOJIOKEHUST B

/3 § 29, ymp. 3,
TECTOBBIC 3aJ[aHHS.

thocdopa. YmeTb
COCTaBIISITh YPABHEHUS
XHMHUYECKUX Peakiiuii,
XapaKTePU3YIOIINX
cBoticTBa (hocdopa.

pelieHus
IMo3naBaTtesbHbIE:
CTaBsT U HOPMYITUPYIOT
LIeNH ¥ IPOOJIeMBI YpoKa
KommyHukaTuBHble:
aJICKBATHO HCITOJIB3YIOT

TOTOBHOCTb H
CIIOCOOHOCTh K
CaMOpa3BHUTHIO U

camM000pa30BaHHUIO.

MEPUOANYECKON
cucreme /JI. W.
Menpneneesa.
WsyuaTh cBoiicTBa
0eIoro U KpacHOro

dhochopa.




peyeBbie CPeCTBA IS
3¢ (HEeKTUBHOTO pelICHUS
KOMMYHHKATHBHBIX 337124

CocTaBnsTh
YpaBHCHUS
XAUMHUYECKUX
peaKuuid,
XapaKTEePU3YOIIUX
cBoiictBa (ochopa

35 | Okeup docdopa (V). 3HaTh CBOMCTBa OKcHia | PeryasiTuBHbIe: ®opMupoBaTh 3anuceiBaTh
Optodocdopras dhochopa(V) u IJIAHUPYIOT CBOU JACHCTBUS | KOMMYHUKATHBHY | YpaBHEHUS
KHUCJIOTa U €€ COJIH. dhochopHOH KHUCIIOTHI. B CBSI3M C IIOCTaBJIEHHOU 10 peaKuuid,
YMeTh COCTaBIATH 3a/la4ueil U yCIOBUSIMU €€ KOMIIETCHTHOCTh B | XapaKTEPU3YIOIINX
YpaBHEHUSI peakiiuii, peleHus OOILICHUH U CBOMCTBa OKCHJIA
A3 § 30, ymp. 3. XapaKTepU3yIOLINX Ilo3naBaTe/bHBIE: COTPYAHUYECTBE ¢docdopa(V) kax
XUMHUYECKAE CBOWCTBA | CTaBAT U (DOPMYITUPYIOT CO CBEPCTHUKAMHU | KHUCJIOTHOTO
okcuga ¢ochopa(V) u | menu u mpodIeMbl ypoka B Ipolecce okcuaa. Paborate B
(docthopHol kuciaoThl, | KoMMyHHKATHBHBIE: yaeOHOI napax.
pa3bACHATh UX B CBETE | a/IEKBATHO HCIIOJNB3YIOT JIeSITEIIbHOCTH.
MIpeCTaBICHUH 00 peveBbIE CpeICTBA IS
3IEKTPOJINTHUECKOMN 3¢ (HEKTUBHOTO PEIICHUS
mucconuamn 1 OB KOMMYHHKATHBHBIX 33724
mporeccax, MpOBOJUTH
KayeCTBEHHYIO PEaKIHIO
Ha (ochaT-uoHEI.
Yraepoa n kpemunii (9)
36 | XapakTepucTuka YMeTs xapaktepu3oBath | PeryJjsiTuBHbIE: dopMupoBaTh CaMocCTOSTENNEHO
YIAepo/ia U KPeMHUS. | XUMHYECKUE 3JIEMEHTHI | TUIAHUPYIOT CBOM JICUCTBUS | IIEJIOCTHOE XapaKTepHU30BaTh
AnnoTponus IVA-rpynns! Ha B CBSA3M C IIOCTaBJIEHHOMN MHPOBO33pEHHUE, aneMeHTsl [VA-
yriaepona. OCHOBaHUHM HX 3a/1a4eil U yCIOBUSAMU €€ COOTBETCTBYIOIIIEE | TPYMIIBI Ha
MOJIOKEHHUS B peleHus COBPEMEHHOMY OCHOBaHUH . Mozemn
/3 § 31, ymp. 4. nepuoanyeckoit cucteme | IlozHaBaTebHbBIE: YPOBHIO pPa3BUTHUSl | MOJIOXKEHUS UX B KPHCTAIINIECKHX
U CTPOEHHUSI MX aTOMOB.| CTaBST U GOPMYITUPYIOT HayKH, U MEPHOAMYECKON peméTOK anmMasa u
WNwmets mpexacraBieHne | IeNd M MPOOIEMBI YpOKa KOMMYHHUKAaTUBHY | CHCTEME H rpadura.
00 aIIOTPOIHBIX KoMmyHnkaTuBHbBIE: 10 CTPOEHUS WX
MOTUPUKATIUIX aJIeKBaTHO MCTIONB3YIOT KOMIIETEHTHOCTh B | aTOMOB.
yraepoaa. pedeBbie cpeAcTBa s obmeHnn co
3¢ PEKTHBHOTO PELICHHUS CBEPCTHHUKAMH.
KOMMYHUKATHBHEIX 3a]1a4
37 | Xummuueckue 3HaTh CBOWCTBA PeryasiTuBHbIE: ®opMUpOBaTh OOBSICHATH
CBOICTBa yTJiepoja. MIPOCTOTO BEIIECTBA Pa3IMYaloT CIoco0 u OTBETCTBEHHOE SIBIIEHUE aJICOPOLINHU
AncopOuus. Y5, IMETh pe3ynbTaT NEeHCTBUSL OTHOIIICHHE K Ha OCHOBE
HpeiCcTaBIeHHe 00 Ilo3HaBaTeJbHbIE: JIEMOHCTPAIIHOHHOT




ancopOou. YMeThb

BJIAZICIOT OOIITUM TIPHEMOM

YYEHHIO,

O OKCIEpUMCHTA.

COCTaBIISITh ypaBHEHHUS | PELICHHUS 33724 TOTOBHOCTh U CocraBiaTh
XUMUYeCKHUX peakuuil, | KomMMyHukaTuBHBIE: CIOCOOHOCTh K ypaBHEHUS
13§ 32, yp. 3,7, XapaKTePH3YIOMIX ZI0TOBAPUBAIOTCA O CaMOpa3BHUTHIO U XHMHECKHX
TECTOBBIE 3A7AHHA. XMUMUYECKHE CBOWMCTBA | COBMECTHOM NESTETBHOCTH | CaMOOOpa30BaHUIO. | peaKiui,
yriepoia Kak O] PyKOBOJICTBOM YUHTEIS XapaKTepU3YIOLINX
BOCCTAaHOBHUTENS U Kak CBOiicTBa yriepona
OKHCITUTEIIS. KaK OKHUCIIHTENS U
KaK
BOCCTaHOBUTEIISA, H
OOBSICHATh UX C
Touku 3peHus OB
MIPOIIECCOB.

38 | VYrapHslil ras, 3HaTh CTPOEHHE H PeryasituBHbIC: ®dopmupoBarthb N3zo0paxats
CBOICTBa U CBOICTBa OKCHIIA pa3IMyaloT CIoco0 u [IEHHOCTHOE CTPYKTYpPHYIO
(hU3HOIOTHYECKOE yraepona(ll), ero pe3ynbTaT IeHCTBUS OTHOIIIEHHE K dbopmyny oxcuma
JeHCTBUE. nedcteue Ha opranusMm | Ilo3zHaBaTenbHbBIE: 30pOBOMY U yraepoxaa(ll).

YyeloBeKa. YMeTh BJIAJICIOT OOIIMM TIPHEMOM | Oe30macHOMY Pa3zpacuaT
/3 § 33, ymp. 2, COCTABJIITh YPaBHEHHUS | PEIICHHS 32134 00pa3y KHU3HH. JIOHOPHO-
TECTOBBIE 3a/[aHUS. XUMUAYECKUX peakuuii, | KoMMyHuUKaTHBHbIE: YcBoeHHE TpaBUI | aKIENTOPHBIN
XapaKTepU3YIOLINX JIOTOBapHUBAIOTCS O VHAWBHUIyaJILHOTO | MEXaHU3M
CBOICTBa OKCH/IA COBMECTHOM JIESITEIBHOCTH | © KOJUIEKTUBHOTO | 00pa3oBaHMUs
yraepoga(ll). MOJI pyKOBOJICTBOM Yy4uTeNsl | Oe30macHoro MOJIEKYJIBl OKCHIA
MIOBEJCHUS B yraepoga(ll),
YpEe3BbIYANHBIX MEXaHU3M JEHCTBUS
CUTYaIusX, oKcHaa
YIpOXKaroumx yraepoga(ll) na
KU3HU U KUBBIE OPTaHNU3MBI.
3JI0POBbBIO JIIOJIEH.

39 | Yruekucnelil ras. 3HaTh CBOIiCTBa OKcHIa | PeryjsiTuBHbIE: ®opMUpOBaTh CaMocTosITeNNEHO . O6pasmpt
VYronpHas kucnora u | yraepona(IV), YYUTHIBAIOT MPABUIIO B KOMMYHUKAaTUBHY | paboTaTh ¢ MIPUPOTHBIX
e€ conmu. KpyroBopoT | KauecTBEHHYIO PEaKLHIO | INIAHUPOBAHUH U KOHTPOJE | IO Y4eOHUKOM. KapOOHATOB U
yTaepoaa B MPHUPOJE. | Ha YTIIEKHCIBIN Ta3. crocoba pemeHus KOMIIETEHTHOCTh B | PaboTaTh B mapax. | CHIIMKATOB.

YMeTh A0Ka3bIBaTh KomMmyHukaTuBHble: o0ImeHnn u Jloka3bIBaTh
XapakTep OKCHIA, KOHTPOJMPYIOT eiicTBHE COTPYAHUYECTBE KHUCJIOTHBIN
A3 § 34 ymp. 3, § 3alMChIBaTh ypaBHEHUs | mapTHepa. PeryasiTuBHBIE: | CO CBEPCTHHKAMH. | XapakTep OKCHIA JLo.5.
35.ymp.7 peaKImiA, pas3IuYaroT Coco0 u yraepoxa(lV), KauectBenHas
XapaKTepU3YIOLINX pe3yibTaT AeHcTBUS MTPOBOJIUTH peakius Ha
. Ilo3naBaTesbHBIE: Ka4eCTBEHHYIO YTIEKUCHBIN Tas3.
CBOMCTBA KHMCIIOTHBIX BIIQ/ICIOT OOIINM ITPHEMOM peakuuto Ha oxcun | JLo.6.
OKCHJIOB. 3HATb perieHus 3a1a4q yriepona(lVv), KadgectBennast




CBOICTBa YrOJIbHOMN
KHUCJIOTEL. YMETh
COCTaBIISTh YPaBHEHUS

KoMMyHHKaTHBHBIE:
JIOTOBapUBAIOTCS O
COBMECTHOM JIEATCIHLHOCTH,

co0ITI01aTh TIpaBMIIA
TEXHUKU
0€30MMacHOCTH MPHU

peakust Ha
KapOOHAT-HOH.

peaxiuii, MPUXOJIAT K 00IIeMy MIPOBECHIUH
XapaKTePU3YIOIINUX PEIICHUIO 1ab0opPaTOPHOTO
MIpEeBpaIICHIE onbita. CoOro1aTh
KapOOHATOB B TpaBuiIa
TUAPOKApOOHATHI U 0e30MacHOCTH TIPH
o0paTHO, MPOBOJUTH pabore c
KaueCTBEHHYIO PEaKIHIo KHCIIOTaMHU.

Ha KapOOHAT-HOHBI.

40 | IpakTHYeckasi YMeTh nonyvars U PeryasiTuBHbIE: PazBuBate ymenus | Cobmionath mpaBuiia
padora 4. coOupaTh OKCHIT OCYIIECTBIISIOT TOIIATOBBIA | HAXOIUTh TEXHHUKHU
[Momydenue okcuma yraepona(lV) B KOHTPOJIb TI0 PE3yIbTaTy aJICKBaTHBIC 0€30IacHOCTH TIPH
yraepona(IV) u nabopaTtopuu u Ilo3naBaTejbHBIE: CIOCcOObI pabote ¢
W3yYEHHUE €ro JIOKa3bIBaTh HAINYHE CTPOSIT pedyeBoe B3aMIMOJCHCTBUS C | JJaOOpPaTOPHBIM
CBOMCTB. JTAHHOTO Ta3za. YMeTh BBICKa3bIBAaHUE B YCTHOM H OJIHOKJIACCHUKAaMHU | 00OpYyJIOBaHHEM M
PacrioznaBanwue pacro3HaBaTh COJHU MUCBEMEHHOHN opme BO BpeMs peakTuBaMH,
KapOOHATOB. YTOJIBHON KHCIOTHI. KoMMyHnkaTHBHbBIE: MIPOBECHIIS HCCIIEIOBATh

YYUTHIBAIOT PA3HbIC MHEHUS | MPAKTUICCKON CBOICTBa
U CTPEMSTCS K paboTHL M3y4aeMbIX
A3 mosTOpuTS § 34 KOOPAMHAIMH PA3THUHBIX BEILECTB.
TTO3UIIA B COTPYTHUYCCTBE
41 | Kpemuuit u ero 3HaTh CBOMCTBA I[Mo3naBaTesbHBIE: PasBuBate ymenus | [laBaTh oOmIyro

COEIUHEHMUS.

/3 § 37, ymp. 3,
TECTOBBIC 3aJlaHUs.
§ 38, ymp. 5

KpEMHHUS, OKCH/Ia
kpeMuaus(1V), mpuaunay
pasznuuus (pU3NIECKUX
CBOMCTB BBICIIHMX
OKCHJIOB YTIIepofa U
KpeMHUs. YMETh
COCTaBJISITh YPaBHEHUS
XHMHUYECKUX Peakiuii,
XapaKTePU3YIOINX
CBOMCTBAa KpPEMHHA,
OKCH/Ia
kpemunsi(1V).3Hath
CBOMCTBa KpPEMHHEBOM
KHUCJIOTBI,
Ka4eCTBEHHYIO PEaKIHIo
Ha CHJIMKATBHL. YMETh
COCTaBJISITh YpaBHEHUS

BBIOMPAIOT HanboJIee

3¢ (heKTUBHBIE CITOCOOBI
pelieHus 3a7a4,
KOHTPOJIMPYIOT M OIICHUBAIOT
mporiecc 1 pe3yybTaT
JESITeTBHOCTH

UCTIONB3YIOT MTOUCK
HE00X0UMO HH(pOPMALIHU
JUTSL BBITTOJTHEHUST YIeOHBIX
3aJ]aHUi C UCTIONIE30BAHUEM
y4eOHOU JTUTEepaTyphI,
BIIAZICIOT OOIITAM TIPHEMOM
pelieHus 3a1a4
KommyHnnkaTuBHBbIe:
JIOTOBAPHUBAIOTCSI O
pacnpeeneHun GyHKIUH 1
poJieil B COBMECTHOM

OLIEHUBATh
CUTYyaIfio
ONEPATUBHO
MPUHUMATh
pereHue,
HaXOIHUTh
aJlcKBaTHEIE
CHOCOOBI
B3aUMOJICHCTBUS C
OJTHOKJIACCHUKAMU
BO BpeMs
MIPOBEICHHUS
CaMOCTOSATEIBLHOM
paboThI.

XapPaKTEPUCTHKY
KpeMHHS Ha
OCHOBAHHH €TI0
nojoxenus B 11T u
CTPOCHHS €T0
aToMa.
CaMOCTOSTEILHO
COCTaBJIATh
YpaBHEHUS
XUMHUYECKUX
peaKkuuid,
XapaKTEPHU3YIOIIHX
CBOICTBa KpEMHHUS
H OKcHuaa
kpemamSI(IV), u
OOBSCHITh UX C
Touku 3peHus OB

. O6pazipt
MPUPOHBIX
KapOOHATOB U
CHJIMKATOB.




XHMHYECKHUX PEaKIUii,

XapaKTepU3yIOINX

CBOICTBa KpEMHHUEBOMN
KHCIOTHI U €& COJICH.

EATCTLHOCTH YIUTHIBAIOT
pa3Hble MHEHUS U
CTPEMSATCS K KOOPIUHAITAN
pa3IMYHBIX TTO3UIIUHI B
COTPYAHUYECTBE
JIOTOBApUBAIOTCS O
COBMECTHOM JIESITEILHOCTH
MO/ PYKOBOJICTBOM YUUTENS

MPOIIECCOB U
AIEKTPOTUTHIECKOM
JIMCCOLIMAITIH.
XapakTepru3oBaTh
CBOMCTBa
KpEMHHUEBOH
KHUCJIOTBI U €€
COJICH.

42 | [IpakTHYecKasi YMeTh IPUMEHSTh PeryasiTuBHbIE: PazBuBate ymenus | Cobmiomath mpaBmiia
padora 5. Pemenue | Teopermueckue 3HaHUSA | OCYIIECTBIISIOT MOIIATOBBINA | OLICHWUBATh, TEXHUKU
9KCIIEPUMEHTANBHBIX | HA MPAKTHUKE, OOBSCHATH | KOHTPOIB IO PE3YIbTaTy MIPUHAMATh 0e30macHOCTH TpH
3a1a4 0 TeMe pe3yiIbTaThl IMo3naBaTtesbHbIE: pelieHue, pabote ¢
«Hemeranner [V-VII NPOBOJUMBIX OIIBITOB CrposT pedeBoe HaXxOJIUTb nabopaTopHBIM
TPYMII ¥ UX BBICKa3bIBaHHE B YCTHOH U a/IcKBaTHBIE 000pynOBaHHEM H
COCTMHCHUI MMICEMEHHOH (hopMe CITOCOOBI XUMUICCKAMU

KoMmyHnkaTuBHbBIE: B3aUMOJICHCTBUS C | PEaKTUBaMH,
/3 nosToputs § 37,38 YYuTBHIBaIOT pa3HbIC OJTHOKJIACCHUKaAMM
MHEHUS U CTPEMSATCS K BO Bpems
KOOPIMHAIINY Pa3TNIHBIX MIPOBEICHUS
MO3HULMI B COTPYAHUYECTBE | MPaKTHYECKOM
paboThI.

43 | O0oOmenne mo temMe | 3HaTh CTPOCHUE AaTOMOB| PeryjisiTUBHBIE: ®dopmupoBarthb Paboratp

«Hemerammbry. HEMETAJJIOB, W3MEHEHHUE | BHOCAT HEOOXOIMMBbIC LIEJIOCTHOE VHANBUIYAIFHO U
CBOMCTB TPOCTHIX KOPPEKTUBHI B JIeiiCTBHE MHPOBO33pEHHE, B TpyIIax.
BEIIECTB HEMETAJIOB M | MOCJIE €ro 3aBeplICHHs Ha COOTBETCTBYIOIIEE

/3 HOMOTOUBHTI’C’I K| ux coemunenuii B OCHOBE €TI0 y4eTa CJICIaHHBIX| COBPEMEHHOMY

KOHTPOJIbHOH PaboTe | sappcumoctu ot 3apsga | omuOok. ITo3HaBaTebHbIE: | YPOBHIO Pa3BUTHS

1o TEME sApa aTOMOB CTPOSAT PEYEBOE HayKH, U

«Hemeramisi». HEMETAJIJIOB. YMETh BBICKA3bIBaHUE B YCTHOH H KOMMYHHMKAaTHUBHY
OOBSCHSITH CBOWCTBA MMICEMEHHOH (hopMe 10 KOMIICTEHTHOCTh
HEMETAaJJIOB U UX KommyHnukaTusHble: B OOILIEHNH U
COCIMHEHHI B CBETE KOPPEKTHUPYIOT ACHCTBUS COTPYAHUYECTBE CO
npejIcTaBICHUl 00 napTHepa CBEPCTHUKAMH B
OKHCIIUTENBHO- mporiecce y4eOHOM
BOCCTaHOBHUTEJIHHBIX JESITETBHOCTH.
peakuuax u
AIEKTPOTUTUUECKOU
JVCCOLMALH.

44 | KontpoabHast YMeTh HCIOIB30BATh PeryasiTuBHbIe: dopmupoBaTh CamocTOsATENBHO
pa6ora Ne2 mo Teme OCYIIECTBIISIIOT MOIIATrOBBI | OTBETCTBEHHOE BBIMOJIHATH 33JaHUs




«Hemeranmb. MPUOOPETEHHBIC 3HAHUSA. | 1 HTOTOBBIM KOHTPOJIb 10 OTHOIIIEHUE K onpeaenEHHON
pe3ynbTaTy YYECHHUIO, CJIOXHOCTH IO
TOTOBHOCTh H MIPONHACHHOMY
A3 3ananns Her CIIOCOOGHOCTD K MaTepHany
CaMOpa3BHUTHUIO U
camM000pa30BaHHUIO.
Metasinl (14)
45 | llomoxxeHue METAIJIOB | YMETh HPUMEHSTH PeryasiTuBHblie: ®opMUpOBaTh XapakTepu3oBaTh
B NIEPUONYIECKON 3HAaHUA O MIPUHAMAIOT U COXPAHSIOT [IEJIOCTHOE METaJJIbl Ha
cucteMe. duznueckue | METATIMUECKON CBA3H y4eOHYy0 3a/1auy, MHUPOBO33pECHHE, OCHOBaHUU HX
CBOWCTBa METAIIIOB. JUTSL pa3bsCHCHUS TUTAHUPYIOT CBOM JICHCTBHSI | COOTBETCTBYIOIIEE | TOJOXKCHUS B
(U3NIECKUX CBOWCTB B COOTBETCTBHH C COBPEMEHHOMY MEePHOANMYECKON
METaJLIOB. MOCTaBJICHHOH 3aaucii u YPOBHIO pPa3BUTUS | CUCTEME U
A3 § 39, ymp. 4, YCIIOBUSIMH €€ PEealiu3alliil | HayKH. CTpPOEHUS WX
TCCTOBBIC 3aIaHUA, IMo3HaBaTeJbHbBIE: atoMoB. OOBACHATH
JLo.7. I3yuenue
WCTIONB3YIOT 3HAKOBO — 3aKOHOMEPHOCTH
o 00pas3ioB METaIlIOB.
CHMBOJIMYECKHUE CPEICTBA CBOICTB METAJIJIOB
KoMmyHuKkaTHBHBIE: Hcnons3oBaTh
OTIPEIEIISIOT CBOO TNIHYIO nproOpeTéHHbIC
MTO3UIINIO, aJICKBATHYIO 3HaHUS O
i dhepeHIUPOBaHHYO METaJLTUIECKON
CaMOOIIEHKY CBOHX YCIIEXOB CBS3M IS
B yuebe Pa3bsICHEHUS
(u3nyecKux
CBOICTB METaJJIOB.
46 | Haxoxnenue YMeTb OOBSACHSTH PeryasituBHbIC: ®dopmupoBarthb OtpabaTbIBaTh
METAJIIOB B IPUPOJIC U | CIIOCOOBI TIOJTY4CHHUSI YYHATHIBAIOT MPABUIIO B LIEJIOCTHOE
o01IHe CrocoOb! uxX METAJUIOB C TOYKHU TUTAHUPOBAHUU M KOHTPOJIC | MUPOBO33PCHHE, HaBbIKH
TIOJTyYCHUS. 3peHHs TPEACTaBICHUN | crocoba AeHCTBUS cootsercTBytomee | COCTABICHMA
00 OKHCIMTETHHO- IMo3naBaTebHbIE: COBPEMEHHOMY YpaBHCHIH
BOCCTaHOBHUTEIBHBIX WCTIONB3YIOT TIOUCK ypoBHIO pasBuTHs | OKACTHTCIBHO-
A3 § 40, ymp. 3. rpoLeccax. He00X0UMON MH(pOPMAIUK | HAYKU, U BOCCTAHOBHTCIIEHBIX
JUIS BBITIOJHEHUS YUeOHBIX | KOMMyHHMKaTupHy | PEAKIHMH. Pemars

3aJlJaHUH C UCIIOIBb30BAHUEM
y4eOHOM IUTepaTyphl
KomMmyHnnkaTuBHBIe:
YUUTBIBAIOT pa3Hble MHEHUSA
U CTpeMsATCS K
KOOPJMHALINY Pa3INIHbIX
MO3ULUIM

[0 KOMIIETEHTHOCTh
B OOIIEHUH U
COTPYAHUYECTBE CO
CBEPCTHHKAMHU B
mporiecce yueOHOU
NEATEIBHOCTH.

paC‘{éTHBIC 3aJa4u.
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XUMHUUECKUE
CBOICTBa METAIIIOB.
Onexmpoxumuyeckuii
PAO0 HanpsiceHull
Memainnos.

/3 § 41, ymp. 3.

YMeTh MO0JIb30BATHCS
3IEKTPOXUMUYECKUM
PAIOM HaIpsHKEHUN
METaJIJIOB, COCTABIIATH
YpaBHEHUS] XUMUYECKHUX
peakuui,
XapaKTePU3YyIOIMNX
CBOMCTBa METAJJIOB, U
OOBSCHSTH CBOICTBA
METaJlJIOB B CBETE

PeryasiTuBHbIE:

MMOCTaHOBKA y4eOHOI 3a1aun
Ha OCHOBE COOTHECEHHS TOrO,
YTO U3BECTHO U YCBOCHO ,
TOI'O, YTO €II¢ HCU3BECTHO
Ilo3HaBaTebHBIE:
BBIJIBIIKEHUE TUIIOTE3, X
000CHOBaHHE,
JIOKa3aTeIIbCTBO
KoMMyHHKaTHBHBIE:

dopmMupoBaTh
LIEJIOCTHOE
MHPOBO33pEHHE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY
YPOBHIO pPa3BUTHUS
HayKH.

3anuceIBaTh

YPaBHEHUS PEAKIIHIA,

XapaKTepU3YIOIIHX
XHUMHYECKUE
CBOWCTBA METAJLIOB
C TOYKU 3pEHHUS
OB mporieccos.
Cobmonarh
MpaBUia TEXHUKU
0€30MMacHOCTH MPHU

JLo.8.
Bsaumogeiictere
METaJJIOB C
pacTBOpamMH coJieil.

npeJICTaBICHUl 00 YYaCTBYIOT B KOJJICKTHBHOM pabote ¢
OKHUCIIUTEIBHO- 00CYXIEHUH TTPOOIIEeM, J1a00PaTOPHBIM
BOCCTaHOBUTEIHHBIX MPOSIBJISIIOT aKTHBHOCTH BO 0o0opy0oBaHUEM |
nporieccax. B3aUMOJICHCTBUY IS XUMUYCCKUMHU
pElIeHNs KOMMYHUKATUBHBIX peakTHBaMHU.
Y TIO3HABATEIIBHBIX 33]1aY;
48 | Crnassl. 3HaTh COCTaB H PeryasiTuBHbIE: ®opMHpOBaTh CpaBHUBATH
CTPOCHHE CIUIABOB, MMOCTaHOBKA y4eOHOI1 3a/1a4M | [IEJTOCTHOE METaJIbI U CIUTaBHI
/3§42, ymop. 2. OTJINYUE CIUIABOB OT Ha OCHOBE COOTHECEHHSI TOTO, MHPOBO33PCHHE,
METaJIOB. YMETh YTO M3BECTHO M YCBOCHO , U | COOTBETCTBYIOIIEE
OOBACHATH, TIOYEMY B | TOTO, YTO €IIIc HEU3BECTHO COBPEMEHHOMY
TEXHHUKE IMPOKO [lo3HaBaTeabHBIE: YPOBHIO pa3BHUTHUS
UCTIOJIE3YIOT CILIABHI. BBIJIBUKEHUE THIIOTE3, UX HaYKH.
obocHOBaHHE,
JTIOKA3aTeIIbCTBO
KommyHukaTuBHble:
hopMHUPYIOT YMEHHS
WCTIOJIb30BaTh 3HAHHMS B
ObITY
49 | lllenouyHple MeTamIBl. | YMETh XapaKTepu3oBaTh| PeryiasiTHBHBIE: ®opMHpOBaTh XapakTepu3oBaTh
HIEJIOYHbIE METAJUIBI HA | IUTAHUPYIOT CBOU JICHCTBHS | OTBETCTBEHHOC MOJIOKECHUE
OCHOBaHUH UX B CBSI3M C TIOCTaBJICHHOMN OTHOIIICHUE K IIETOYHBIX
3§43 (no c. 153), | ponowenns B 3a/1a49€eil U yCIIOBHAMU €€ YYEHHIO, METAJIOB B
ynp. 1, TecToBbIe MEPUOJUUECKOM TaOIHUIIE | PEIICHHS, YIUTBIBAIOT TOTOBHOCTh U MEPUOTUIECKON 11. BzanmopeiicTeue
3a/laHus U CTPOCHHSI aTOMOB, MPaBWJIO B IUIAHUPOBAHUU M | CITIOCOOHOCTHh K Tabumie u ILETOYHBIX
COCTaBJISITh YpaBHEHUS | KOHTPOJIE CIIOCO0a PEIIeHUsT | caMO00pa30BaHUIO. | CTPOCHUE HX METaIOB ¢ BOJIOIA.
peaxuui, IMo3naBaTtesbHbIE: aTOMOB.
XapaKTePU3YIOIINX CTaBAT ¥ (HOPMYIHUPYIOT OtpabatbIBaTh

CBOMCTBA IIEIOYHEIX
METAJIOB, U OOBACHITH
HUX B CBETE

ENTN ¥ TPOOJIEMBI ypoKa
HCTIONB3YIOT MOUCK
HE00X0IUMO HH(pOPMAIUU

YMEHHUE 3allMChIBATh
YpaBHEHUS peakiiuii,

XapaKTEePU3YIONINX




MIPEICTaBICHUH 00
3MEKTPONTUTHUCCKON
mucconmanuu 1 OB
mpoleccax.

KOMMyHﬂKaTHBHbIe:
YUYUTBIBAKOT PA3HBIC
MHCEHUA U CTPEMSATCA K
KOOpAWHALIUKU Pa3JIMIHBIX
MO3ULIUI B COTPYAHUYCCTBC

XUMHUYCCKHUC
CBOICTBa IICJI0OYHBIX
MCTaJlJIOB

50 | CoenuneHust YMeTh XapakTepus3oBath | PeryjasiTuBHbIE: ®dopmupoBarthb OtpabaTsIBaTh
IIEJI0YHbIX METAJUIOB. | U3MEHEHHE OCHOBHBIX | IUIAHUPYIOT CBOM JICHCTBUS | OTBETCTBEHHOE YMEHHUE COCTaBJIATh
CBOWCTB OKCHJIOB M B CBSI3U C IIOCTABJICHHOM OTHOIIIEHUE K YpaBHEHHUSA
THUAPOKCHUIOB 3a/1aueil U yCIOBUAMU €€ YYEHHUIO U peaxuuii,
A3 § 43, ynp. 3 IIEJIOYHBIX METAUIOB C | PELICHMS, YUUTHIBAIOT KOMMYHHMKAaTUBHY | XapaKTE€pU3YHOIIUX
yBEJIMUEHUEM 3apsifia [IPAaBUIIO B IUTAHUPOBAHUU U | 1O XUMUYECKUe
siIpa aTOMOB METAJUIOB, | KOHTPOJIE CIIOco0a pelIeHHs | KOMIIETEHTHOCTb. cBoiictBa okcugoB | . OOpa3msl
OOBSICHATH CBOWCTBA I[Ho3naBaTesbHBIE: U TUIPOKCUIOB BOKHEUIITUX
9TUX COEIMHEHUIl B CTaBsT ¥ (POPMYIUPYIOT LIEJIOYHBIX COEUHEHU
CBETE IpeNCTaBICHUN LeJI ¥ TPOOJIeMbI ypoKa METAJIJIOB C TOYKHU HaTpusd, Kalud
00 OKMCITUTEIBHO- WCIOJIB3YIOT MOUCK 3peHus
BOCCTaHOBUTEJIBHBIX HeoOxoanmoi nadopmarm OKHCIIUTEIBHO-
IIPOLECCAX. KoMmyHnkaTuBHbBIE: BOCCTAHOBUTEIIBHBIX
CTpEMSATCS K KOOPAWHAILIUN MIPOLIECCOB U
Pa3IMYHBIX TTO3UIIUHI B BJIEKTPOJIUTUUECKON
COTPYAHUYECTBE JUCCOLMAIY
51 | Ulemouno3emensHBIE YMets PeryasiTuBHbIE: ®opMHpOBaTh OtpaboTka ymeHui
METaJIbl ¥ UX XapaKTepU30BaTh IUTAHUPYIOT CBOU JAEHCTBHUA | LIEJIOCTHOE 3aIlUChIBATh
COCIUHEHHUS. aneMeHTsI [IA-rpynmsl B CBSA3M C IIOCTaBJIEHHOMN MHPOBO33pEHHUE, YpaBHEHUSA /. B3aumoneiicTeue
Ha OCHOBaHUM UX 3a7a4eil U yCIIOBUSIMU €€ COOTBETCTBYIOIIEE | pPEaKIui, 1IENT0YHO-
TTOJIOKCHUS B pelieHus], YIUTHIBAIOT COBPEMEHHOMY XapakTepm3yomux | 3CMEIbHBIX
A3 § 44, ymp. 3, MIEPUOTUYECKON TaOJIUIe | MPaBHUJIO B INITAHUPOBAHUM M | YPOBHIO Pa3BUTUS | XUMHUYECKHE METaJlIoB € BOJIOH.
TECTOBBIC 3aaHN, U CTPOCHUSI aTOMOB. KOHTPOJIE CII0C00a PeIICHNs | HAYKH, U cBOifcTBa OGpa3up!
§ 45, yip. 4, YMeTh COCTaBIATH 3 IHo3naBaTe/IibHBIE: KOMMYHHKATHBHY | II€JIOYHO3EMENbHBIX | BAKHEHIINX
YpPaBHEHUS DPEaKLNil, CTaBAT ¥ (POPMYIHUPYIOT 10 KOMIIETEHTHOCTh | METAJNIOB C TOUku | IPHUPOJHBIX
TECTOBOE 3a/laHuE . i
XapaKTePU3yHOIINX LEJI ¥ TPOOJIEeMbI ypoKa B OOILIEHUH U 3peHus COCIMHEHIHI
CBOICTBa KaJIbLIUS M HACTIOIB3YIOT TIOUCK COTPYIHHUYECTBE CO | OKHUCIUTEIBHO- Marnus, Kalblusd,
€ro COEIUHEHHH, U HeoOxoanmoi nHdopmary | B3pOCIBIMA U BOCCTaHOBUTEJIBHBIX
OOBSICHATh WX B CBETE | JUIS BHIIIOJHEHUS YUCOHBIX | CBEPCTHUKAMH. MIPOLIECCOB U JL.o.9.
MPEJICTaBICHUH 00 3aJlaHUM C UCTIOJIB30BaHUEM snektpouTHdeckoii | O3HAKOMIICHHE CO
JIEKTPOITUTHICCKOM y4eOHOM JTUTepaTyphl JIACCOITUAITIH. CBOWCTBAMHU U

nucconmanuun u OB
npoiieccax. 3HaTh, 4YeM
o0ycioBieHa XECTKOCTH
BOJIBL.

KoMmyHnkaTuBHBIe:
YUHUTBHIBAIOT pa3Hble MHEHUS

HpEeBPAICHASIMH
KapOOHATOB H
THIPOKapOOHATOB.




52 | AmoMuHUH. YMeTb COCTaBISITh PeryasiTuBHblie: ®opMUpOBaTh OtpabateIBaTh
YPaBHEHHS] XHMHMYECKMX | TUIAHUPYIOT CBOM JEHCTBUS | HENOCTHOE HaBBIKH
/3 § 46, ymp. 1 peaKImiA, ¢ TIOCTABJICHHOM 3a7jadeii ¥ | MHPOBO33PCHIE, COCTaBJICHUS
TECTOBBIE 3aJIaHUs XapaKTEPU3YIOLINX YCIIOBHAIMH €€ PEIIECHHUS, COOTBETCTBYIOIIEE | yPaBHEHHM .
o0IIKe CBOCTBA OIIEHUBAIOT PABUILHOCTH | COBPEMEHHOMY OKHCITUTENBHO- A. Bzaumoretictsue
QTIOMHMHUS, OOBACHATH | BBITIOJHEHUS JICHCTBHS YPOBHIO Da3BUTHsi | BOCCTAHOBUTeNbHbIx | AHOMHHIA €
5T peakimu B cBete | Ilo3HaBaTeJbHbIE: HayKHd, W peaxuuii. BOZOH. Obpasupt
NpEICTaBIEHUH 00 CaMOCTOATENBHO BBIAENAIOT | KOMMYHUKAaTHBHY | OGCY)aarth BaKHCHIINX
OKHCITUTENBHO- 1 (pOPMYIHPYIOT 10 KOMIIETEHTHOCTh | JIEMOHCTparmonHpii | TPHPOAHBIX
BOCCTaHOBUTELHBIX M03HABATENBHYIO IEITb, B OOIIEHHUH U SKCIIEPUMEHT. COCAMHCHUM
npoleccax. HCIIONB3YIOT 00IIHe coTpyaHuyecTse co | OnUCHIBaThH ATOMHHMA
IPUEMBI PEIIEHHUS 3a1a4 CBEPCTHUKAMH B CcBOIiCTBa
KoMMyHHKATHBHBIE: nporecce y4eOHOM | M3yuaeMbIx
JIOTYCKAIOT BO3MOYKHOCTh JIESTENBHOCTH. BEIECTB.
PasIMYHBIX TOYEK 3PEHHS
53 | AmdorepHOCTD YMeTh JT0Ka3bIBaTh PeryasituBHBIE: ®dopmupoBarthb OtpabaTbIBaTh JL.0.10. Tlonyuenue
OKCHIA U aM(OTEPHBIA XapakTep | IUIAHUPYIOT CBOU JAEUCTBHUS | IIEJIOCTHOE HABBIKH TUIPOKCHIA
TUIPOKCH/IA COEIMHEHMS, C TIOCTABIIEHHOM 3a7a4eil 1 | MUPOBO33PEHHE, IPOBEICHUS ATIOMUHHAS |
ATIOMHHHSL. COCTaBJISAITh YPABHEHMS | YCIOBUSMH €€ PELICHHUS, COOTBETCTBYIOIIEE | XMMUYECKOTO B3aMMOJIEHCTBHIE
COOTBETCTBYIOIIUX Io3HaBaTe/IbHbIE: COBPEMEHHOMY SKCTIEPUMEHTA. €ro ¢ KHUCIOTaMU U
XUMHYECKUX PEAKIMI U | CAMOCTOSTENHHO BBIENSIOT | YPOBHIO pa3suths | CoOIIOAAaTh MPaBUia | MIETOYaMH.
A3 § 47, ynp. 4 OOBSACHATL X B CBETE | M (POPMYIHUPYIOT HayKH, W TEXHUKH
HpeJcTaBIeHu 00 T03HABATENBHYIO 11ENb, KOMMYHUKATUBHY | OG€30MacHOCTH.
3JIEKTPOJIUTHIECKOH HCTIONB3YIOT 00IIHe 10 KOMIIETEHTHOCTD | [IpakTuuecku
JIMCCOIMAIINH. IPUEMBI PEIEHHUS 3a/1a4 B OOIIEHUH U JIOKa3bIBaTh
KoMMyHHKATHBHBIE COTPYIHHMYECTBE CO | aM(pOTEPHBIH
OPHMEHTHUPYIOTCS Ha CBEPCTHUKAMH B XapakTep OKCHIOB
TIO3HIMIO IAPTHEPA B nporecce y4eOHOM | M THIPOKCHIOB
OOIIEHNH | JIESATENBHOCTH. QTIOMMHUS.
B3aMMOIEHCTBUN
54 | Kenezo. Haxoxnenue | 3HaTh cTpoeHWe aToMa | PeryJjisiTHBHbBIE: ®opMUpOBaTh OtpabateIBaTh /1. OGpa3us! pya
B ipupoze. CoiictBa | kenesa, (usndeckue u | [L1aHUPYIOT CBOM JEHCTBHS | LENOCTHOE YMEHHE COCTABIATL | HKEJE3a.
KeJesa. XMMHYECKHE CBOMCTBA | C MOCTABJIEHHOM 3a1aueii ¥ | MHPOBO33PEHHE, ypaBHEHHS
Kesesa. YMeTh YCIIOBHAMH €€ PEIIECHHUS, COOTBETCTBYIOIEE | PEAKIMHA, Coxuranne xenesa
PasbICHSTH CBOHCTBA OIIEHHMBAIOT PABUIBHOCTh | COBPEMEHHOMY XapakTepmsylommx | © KHCIOPOAC H
A3 § 48, ymp. 2, JKeJE3a B CBETE BBINIOJIHEHHUS IEHCTBHS YPOBHIO PasBUTHS | XUMHMYECKHE XJIope.
TCCTOBBIC 3a/laHU. MpeaCTaBICHU 00 IMo3HaBaTeJbLHBIE: HAYKH, U CBOWCTBa *Keje3a C
OKHCJIUTENBHO- CaMOCTOSTENBHO BBIIETAIOT | KOMMYHUKATUBHY | TOYKH 3PEHHS
BOCCTaHOBHTEJBHBIX 1 GOpMyITHpPYIOT 10 KOMIIETEHTHOCTD | OKHCIIHUTEBHO-
nporeccax T03HABATENLHYIO 1IETb, B OOILIEHNH U BOCCTaHOBHMTEIBHBIX
3JIEKTPOJIUTHIECKOH HCTIONB3YIOT 00IIHe COTPYIHHMYECTBE CO | MPOIECCOB.
IPUEMBI PEIeHHUS 3a1a4 CBEPCTHUKAMH B CaMOCTOSTENBHO




JCCOLAaLIH. KoMMyHHKaTHBHBIE: mporiecce y4ebHOH | paboTaTh ¢
JlomyckaloT BO3MOXKHOCTh JESITETBHOCTH. Y4COHHUKOM
Pa3IMYHBIX TOYEK 3PEHUS, B
TOM YHCIIE HE
COBMAJIAIOIIUX C UX
COOCTBEHHOH.

55 | CoemuHeHus xenesa: 3HaTh CBOWMCTBA PeryasiTuBHbIE: dopmMupoBaTh OtpabaTeBaTh JLo.11.
oKcuel, TUApOoKcuAbl | coequHeHuit Fe(Il) u [InanupyroT CBOM AEUCTBUS | LIETOCTHOE SKCIIepUMEeHTalIbHbIE | KauecTBeHHbIE
u conu xene3a(ll n Fe(Ill). Ymets C TIOCTaBJICHHOM 3a/laueii 1 | MUPOBO33pEHHE, YMEHHS, COONI0AATh | peakud Ha HOHBI
). COCTaBIISITh YPAaBHEHUS | YCIOBHUSIMU €€ PEIIEHUs, COOTBETCTBYIOIIEE | MpaBUJia TEXHUKHU Fe2+ u Fe3+

COOTBETCTBYIOIIIX OIICHHMBAIOT MPABIIBHOCTD COBPEMEHHOMY 0e30macHOCTH.

/3 § 49, ymp. 3, peakuuii B cBeTe BBITIOJTHEHNA JEMCTBHA ypoBHIO pa3zBuTHs | OTpabaThIBaTH

TECTOBBIC 3aJaHMS. MpeICTaBICHUNA 00 [lo3HaBaTeabHBIE: HayKH, YMCHHE 3aIlUCBhIBATh
ANEKTPOINTHIECKOMN CaMOCTOSITENIbHO BBIACTSIOT | KOMMYHUKAaTUBHY | YpaBHEHHUS
JIUCCOITUAIINHA U 1 HOPMYITUPYIOT 10 peaxiuii,
OKHUCJIUTEIBHO- MMO3HABATEILHYIO 1IETb, KOMIIETCHTHOCTh B | XapaKTEPU3YIOIINX
BOCCTaHOBHUTEIBHBIX UCTIONB3YIOT 001IHe OOIIeHUU 1 XIMHYECKUE
MpoIeccax. MIPUEMBI pelIeHus 3a1a4 COTPYTHUYECTBE cBoiicTBa

KoMmyHnnkaTuBHbBIE: CO CBEpCTHHKAMH COCIMHEHUH Kele3a
JlommyckaioT BO3MOXXHOCTh U B3POCIBIMHU. C TOYKH 3pEHUs
Pa3IMYHBIX TOYEK 3PEHUS, B OB nporieccoB u
TOM YHUCJIC HE ANEKTPOIUTHICCKOMN
COBMAJIAIOIIUX C UX JTIUCCOTIMAITUH.
COOCTBEHHOM.

56 | IlpakTu4yeckas YMeTh NPUMEHSATh PeryasiTuBHbIE: PazBuBate ymenuns | Cobmionath mpaBmiia
padora 6. Pemenue | Teopetmueckue 3HaHMA | OCYIIECTBISIOT MOIIATOBBIN | OLICHUBATH TEXHHUKHU
SKCIICPUMEHTANBHBIX | HA MPAKTUKE, OOBSICHATH | KOHTPOIb 0 PE3yIbTaTy CUTYaIUIo | 0e30IacHOCTH TIPH
3ama4 Mo Teme HAOMIONeHUS U Ilo3HaBaTeJIbHbBIE: OTIEpaTUBHO pabote ¢
«MeTanel U WX pe3yIbTaThl CrposT pedeBoe MPUHUMATh J1a00PATOPHEIM
COCITUHCHUSI. MIPOBOJAMMEIX OTIBITOB, BBICKa3bIBAHHUE B YCTHOW U | peIlIeHUE, o0opynoBaHUEM U

XapaKTepH30BaTh MMCBEMEHHOHN opme HaXOIHUTh XUMHYECKUMHU
YCIIOBUSL TEYEHUS KoMMyHunkaTHBHbBIE: aJIeKBaTHBIE peakTuBaMH,

A/3 mosTOpHTH § 49 peaKkuuii 10 KOHIA B VYUTHIBAIOT PasHbIE CITOCOOBI HCCIIeIOBATh
pacTBopax MHEHUS U CTPEMSTCS K B3aUMOJICUCTBUA C | CBOMCTBA
3EKTPOJIUTOB. KOOPIMHAIINY Pa3TNIHBIX OTHOKJIACCHUKAMHU | U3y4aeMBIX

MO3UIINIA B COTPYTHUYSCTBE | BO BpeMs BEIIIECTB.
MIPOBEICHHS
MPaKTUYECKOU
paboThI.

57 | O6obmaromuii ypok O000IMTH 3HAHUS TIO PeryasiTuBHbI€: ®opMUpOBaTh OtpabateIBaTh
1o TeMe «MeTalTbD Teme «MeTauib BHocsT HEoOXxouMbIC IIEIIOCTHOE YMEHHUS 110 3aIUCH




/3 TloBTOpUTH TEMY
«MeTaibsy.
IloaroTroBUTECA K

KOPPEKTHUBHI B JIEUCTBUE
MIOCJIE €r0 3aBEPILICHUS Ha
OCHOBE €T0 H y4ueTa
XapakTepa cAeNaHHBIX

MHUPOBO33pECHHE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY

YPOBHIO Pa3BUTHS

YpaBHEHU I
XUMUYECKUX
pEeaAKIUA, pEIIEHHUIO
3a/1a4 1o TeMe

KOHTPOJIbHOI paGore. omuboK Haykd, oOmeHue n | «MeTtamis
KommyHnukaTusHble: COTPYAHUYECTBO
KOHTPOJIHPYIOT ACHCTBUS CO CBEPCTHHKAMH
napTHepa U B3pPOCTIBIMHU.

58 | KourpoabHasi YMeTh HCIONIBb30BaTh PeryasiTuBHbIE: ®opMUpOBaTh CaMocTOsITeNNEHO
pa6ora Ne3 mo Teme | NpUOOpPETEHHBIC 3HAHUS.| OCYILECTBISIOT UTOTOBBIA M | OTBETCTBEHHOE BBITIOJIHATD 33aHUS
«MeTanmib». MOIIArOBBIN KOHTPOJIb 110 OTHOIIIEHUE K onpeaenEHHON

pe3ynbTaTy YYEHHIO, CJIOHOCTH IO
IMo3HaBaTeJbHbIE: CTPOAT | TOTOBHOCTD H PO IeHHOMY
A/3 3ananus net B IUCHMEHHOM (opMe. CMOCOOHOCTH K MaTepuay.
CaMOpa3BHUTHIO U
€caM000pa30BaHHIO.
IlepBoHavaabHBIE NPEICTABICHUS 00 Oprannyeckux Bemrecrnax (10)

59 | Ctpoenue 3HaTh NOHATUSA PeryasiTuBHbIC: ®dopmupoBarthb CocTaBnsaTs . Monenn
OpraHUYECKUX «OpraHuvecKas XUMUs», | IUIAHUPYIOT CBOU JACHCTBHS | POCCHICKYIO KOHCTICKT JICKIIHH. MOJIEKYT
BemiecTB. | oMooTHsl | «OpraHuYecKre B COOTBETCTBHH C TPaXTaHCKYIO BripabatsiBaTh OpPTaHUYECKUX
U H30MEpHsL. BEILICCTBAY, MOCTaBJICHHOH 3a/1aueit u WACHTHYHOCTD, YMEHHE COCTaBIISATh | COCIMHEHUH.

«YTJIEBOAOPOIBI», YCIIOBUSIMH €€ pealIn3allii | MaTPUOTHU3M, CTPYKTYpHBIC
/3§ 51, ymp. 6, «CTPYKTYpHBIE Ilo3naBaTejbHBIE: YBaXXEHUE K (hopMy Bl
TECTOBBIE 3aJlaHUs. (dbopmynby. 3HaTh CTaBAT U (hOpMyIHpYIOT CBOEMY HapoOIy. OpTaHMYECKUX

OTJIMYMSI OPTaHUYECKUX | LEJIU U MPOOJIEMBI yPOKa; BocnuteiBaTh BEIIIECTB.

BEILIECTB OT OCO3HAHHO U MPOU3BOJIGHO | YyBCTBO TOPAOCTH

HEOPraHWYEeCKNX. YMETh | CTPOSIT B yCTHOU U 3a OTEYECTBEHHYIO

COCTaBIISITh MUCBMEHHOH (opme HayKy.

cTpykTypHBIE (hopMynbl | KoMmMyHUKaTHBHBIE:

MPOCTENIITNX BJIaJICHUE MOHOJIOTHYECKON

YTIIEBOIOPOJIOB. W THAJIOTUYECKON (hopMaMu

peun
60 | IlpenenbHble 3HaTh OTAENBHBIX PeryasituBHbIe: ®dopmupoBarthb CocTaBnAaTts . Topenue
YTIIEBOIOPOIBI MpecTaBuTeNei Pa3IMyaloT CIoco0 u IKOJIOTHYECKOE KOHCIEKT JIEKITHH. YTIIEBOIOPOIOB |
(meran, 3TaH). aNKaHOB (MeTaH, 3TaH, | Pe3yibTaT ACHCTBUS MBILICHHE Ha OtpabaTbIBaTh oOHapyKeHHe
mponad, OyTaH), WX Ilo3naBaTtesbHbIE: OCHOBE TPU3HAHMS | YMEHHS COCTABIATH | MPOXYKTOB HX
¢buzndeckue u BJIA/ICIOT OOIINM IIPHEMOM | IIEHHOCTH JKHU3HU | CTPYKTYPHBIE TOPEHMSL.

A3 § 52, ymp. 2. XUMHYECKHE CBOWCTBA, | pEUICHHS 3a/1a4 BO Bcex e€ (hopMyITBl aNKaHOB,

HozroToButh YCTHBIE | Gnpenenenus KoMMyHHKATHBHbIE: NPOSIBJICHUSIX U OIPEAETATh

coo0ueHus o TOMOJIOTOB, JJOrOBapUBAIOTCS O OCO3HAHHA TOMOJIOTH




NPUMEHEHUN MeTaHa, | FOMOJIOTHYECKOTO Psifia. | COBMECTHOMW JEATENLHOCTH | HEOOXOJUMOCTH YTIIEBOIOPOJIOB.
0 ero poiu B YMeTh cocTaBIATh MOJ pyKOBOJICTBOM Y4UTeNsl | OepekHOro
IIAaPHUKOBOM 3(1)(1)CKTC. CTPYKTYPHBIC (I)OpMyJIBI OTHOIICHHUA K
AJTIKaHOB. OKpYyKaromen
cpene.

61 | HenpenenpHble 3HaTh CTPYKTYpHBIE PeryasituBHble: dopmupoBarthb CocTaBnsaTts H.Ilony4yenne

YTIEBOIOPOIBI (dhopMynBl dTUICHA U pa3nuyaoT crocod u TOTOBHOCTh H KOHCHEKT JIEKIUH. STUJICHA.
(aTHIICH) areTuieHa, X pe3ynbTaT IeHCTBUS CITOCOOHOCTh K OTtpabaTeBaTh KadectBennsie
¢busmueckne u Ilo3HnaBaTesibHbBIE: 00pa30BaHUIO, B YMEHHS COCTaBJSATh | peaklnu Ha
XUMHAYECKHE CBOWMCTBA, | BIAACIOT OOIIUM IIPUEMOM | TOM 4YHCIE CTPYKTypHBIE STHJIEH.
/3§53, ymp. 5. § KA4EeCTBCHHBIC PEAKIUU | PEIICHUS 3124 caMo00Opa3oBaHmIo, | GOPMYIIBI .
54, ymp. 2. Ha HeIpelelbHbIE KomMmyHHKkaTUBHBIE: OCHOBBI OpPraHNYECKUX Obpasuet u3nenmit
YTIEBOJOPOAbl. YMETh | KOHTPOJIUPYIOT ACHCTBUSA 9KOJIOTHYECKOTO BEIIECTB, 13 HOMMITHIICHA,
COCTaBIIATh napTHepa MBIIUIEHHUS. 3aMyChIBaTh TIOTMNPOTTHICHA
CTPYKTYpHBIE (OpMYITBI YpaBHEHUS PEAKIIHIA,
TOMOJIOTOB 3THJIEHA | XapaKTePHU3YIOIINX
aleTuIeHa, yMETh CBOIiCTBa
COCTaBJISTh ypaBHEHUS HeNpeaebHbBIX
peaxnuit YIJIEBOJOPOJIOB.
nonuMepusanuy. Mimers HcnoneszoBaTth
NIPECTaBICHUE O CIIPAaBOYHYIO
MONTUATUJICHE, JTUTEpaTypy.
TIOJIUTIPONTIIIEHE |
TIOJINBUHUIIXJIOPH/IE.

62 | Kucnopoacoaepxaiy | 3HaTh ONpeEIeHNUE PeryasituBHbIe: ®dopmupoBarthb CocTaBnsaTts . PactBopenue
€ COCIMHEHUSI. CIIUPTOB, OOITYIO pa3IMyaloT CIoco0 u OTBETCTBEHHOE KOHCIEKT JIEKITHH. STHJIOBOTO CIHPTa
CrupTsl. (hopMyITy OTHOATOMHBIX | pe3yJIbTaT NEHCTBUS OTHOIIIEHHE K B BOJIE.

CIIUPTOB, I[Ho3naBaTe/bHBIE: YYEHUIO, PactBopenue
¢uznonormyeckoe BJaJICIOT OOLIMM IPUEMOM | TOTOBHOCTD H [JIMLEPUHA B BOJE.

/3 § 55 ymp.3.
Pemmnts 3amaud Ha
MIPUMECH M3 MOCOOUs
«Xumus. 3aJauyHuK C
«TIOMOIIIHUKOMY. 8—
9 KI1acceD».

JIeHiCTBHE METaHOJA H
JTaHoA.
XapakTepu3oBaTh
CBOMCTBA OJHOATOMHBIX
A MHOT'0aTOMHBIX
CIIUPTOB. YMETh
COCTaBJISITh YpPaBHEHUS
peaKiui,
XapaKTePU3YIOIINX
CBOICTBa OJHOATOMHBIX
CITUPTOB

pemieHus 3aga4d
KomMmyHnkaTuBHBIe:
JIOTOBApUBAIOTCS O
COBMECTHOH JIEATCILHOCTH,
MIPUXOIAT K 001IIeMy
pEILIEHUI0

CIIOCOOHOCTh K
CaMOpPa3BUTHIO.




63 | KapOoHoBbIE KUCIOTHI | 3HATH (GOPMYJIBI PeryasiTuBHbIE: ®opMUpOBaTh CocTaBnsaTh
CroxHble 3QUPHL MYypaBbHHOM U YKCYCHOH | pa3inuyaroT crocod u LEJIOCTHOE KOHCTIEKT YpOKa. L. Tonyserue u
Kupsl. KHUCJIOT. YMETh pe3yJbTaT IeUCTBUA MHPOBO33pEHHUE, Hcnonb3oBath C};oﬁCTBa YKCYCHOI
cocTaBiIsiTh ypaBHeHus: | [lo3HaBaTesibHBbIE: COOTBETCTBYIOIIEE | paHEee IOIyYeHHbIE 3.
/3§ 56, ymp. 5, XUMUAYECKUX PEaKUUi, | BIAACIOT OOIIUM MPUEMOM | COBPEMEHHOMY 3HaHUA NpHU KHHCHOTH' 7
TECTOBBIC 3aJaHMS. XapaKTepU3YIOLINX peleHus 3aaay YPOBHIO Pa3BHUTHS | WU3yYCHHH HOBOTO CCAICNOBANNC . Henel
o0mue cBoiicTBa KomMmyHukaTuBHble: HayKH. MaTepuaia CBOHCTB JKHPOB: 1
KHCJIOT, Ha TpuMepe KOHTPOJHPYIOT IeHCTBUS gg;?(;[p HMOCTE B
MypaBbHHOH U napTHepa
YKCYCHOM KHCJIOT. 3HATh OPTaHHAcCiX
OMOJIOTHYECKYIO POJIb PaCTBOPHTEIIAX.
JKHUPOB..
64 | YrneBogp! (I7oko3a). | 3HATh MOJEKYISPHbIC PeryasituBHbIC: ®opmupoBarth CocTaBnsaTts
(hopMyNBI TIIOKO3Bl M | Pa3IMYaloT Criocod 1 MO3HABATENBHYIO M | KOHCIIEKT
caxapossl, pe3yibTaT aeicTBUS UH(POPMALMOHHYIO | U3y4aeMoro
A3 § 57. KadyecTBEeHHYI0 peakuuto | [lo3HaBaTe/bHbIE: KyJIbTypy, B TOM | maparpada.
Hoarorosuth Ha TJIOKO3Y, BJIAJICIOT OOIIMM MIPUEMOM | YUCIIE Pa3BUTHE T'otoBUTH 1
SJICKTPOHHBIC OHMOJIOTHYECKYIO POITh peueHus 3aa4 HaBBLIKOB BJICKTPOHHBIC J. KauecTBeHHas A
IIpEe3eHTalluU 110 IVIIOKO3bl M caxapo3bl, | KoMMyHuKaTHBHBIE: CaMOCTOSITENIbHON | IIpe3eHTaluu 10 peakiusi Ha Heaen
PUMEHEHUIO MOJIEKYJISIPHBIC JIOTOBapHUBAIOTCSI O paboThI C TEeMe YypoKa. [IIIOKO3y | A
PaccMOTPEHHBIX (dhopMynBl Kpaxmaia W | COBMECTHOH JESITEIBHOCTH, | YUCOHBIMH KpaxMail.
YIJIEBOIOB. LIEJUTIONIO3bI, CXOJCTBO | IPUXOZAT K 00IEMY HOCOOMAMH,
U pa3nuiue 3TUX PELICHHIO TEXHUYECKUMHU
YIJIEBOJIOB, cpencTBaMu
Ka4eCTBEHHYIO PEAKIIHIO UH(POPMALMOHHBIX
Ha Kpaxmall. TEXHOJIOTH.
65 | AMUHOKHUCIIOTHI. 3HaTh COCTaB, PeryasiTuBHbie: dopmMupoBaTh CocraBnsith
Benku. Xumusa u CBOICTBa U pa3nnuyaoT crocod u LEJIOCTHOE KOHCTICKT
310poBbe. BuTaMHHBL. | OHOTOTHYECKYIO POJIb pe3yibTaT AeicTBUS MHPOBO33PEHHE, H3y4aeMoro
JlexapcTBEeHHbBIE aMHHOKHUCIOT U OesikoB.| [lo3HaBaTe/bHBIE: OTBETCTBEHHOE naparpada.
BEIIECTBA. Umerp mpexactaBieHue | BIAACIOT OOLIMM MPUEMOM | OTHOIICHHE K I'oToBUTH
/3§58, ynp. 1—5. | o depmenTax u penieHus 3aaa4 YYECHHUIO, BIEKTPOHHEIE
[HoarotoBuTh TOPMOHAX. KomMmyHukaTuBHble: TOTOBHOCTh U [IPE3EHTalUU 110
TIpe3eHTAIHH 110 JIOTOBapUBAIOTCS O CIOCOOHOCTh K TEeME ypOKa.
Teme COBMECTHOMH JESITENBHOCTH, | caMOOOpa30BaHHIO.
«buonornyeckas MPUXOJAT K 0buIeMy
poJib OEIKOBY. PCIICHHIO
66 | Xumuueckoe 3HaTh 0 XUMUYECKOM PeryasiTuBHbie: dopmMupoBaTh I'oToBUTH
3azpssHenue 3arps3HEeHUH pa3InyaoT crnocod u [IO3HABATENIbHYIO U | DJIEKTPOHHBIE
OKpYyJcaroweli cpedvl | OKPYXKaroLeH Cpefibl U | pe3ysbTaT ACUCTBHS WHPOPMALMOHHYIO | TPE3eHTAalUN MO




U e20 nociedcmeus. €ro MOCIeICTBUIX, Ilo3HaBaTeJIbHbBIE: KyJIbTYpY, TeMe YpOoKa.
MpaBmIaX 0€30MaCHOCTH | BJIAJCIOT OOIIMM MIPUEMOM | Pa3BUTHE HAaBBIKOB
npu paboTe co perieHus 3aaa4d CaMOCTOSITENTFHOU
A3 mozrorosuTh CpeICTBaMu OBITOBOM KoMMyHHKATHBHBIE: paboTsI ¢
COOOIMICHHS XUMHH. JIOTOBapHUBAIOTCS O y4eOHBIMU
COBMECTHOMH JIEATEIIEHOCTH, | ITOCOOUSIMH,
MPHUXOJIAT K 00IIeMy TEXHUYECKUMHU
PELICHHIO cpencTBaMu
MH(OPMAITHOHHBIX
TEXHOJIOTH.

67 | ObobOmaromuii ypok | 3HATh CTPOCHHUE U PeryasiTuBHbIE: ®opMUpOBaTh Pa6ota B mapax u
Mo Teme CBOWCTBA OPraHUYECKUX | BHOCAT HEOOXOJMMBbIC OTBETCTBEHHOE rpymmax
«Baxwueimme COCIMHEHUH. YMeTh KOPPEKTUBHI B ICUCTBHE OTHOLIEHUE K
OpTaHHYECKUE OTIPEACIATh MOCIIE €T0 3aBEePIICHUS Ha YYCHHUIO,

COCTMHEHWISD. MIPUHAUICKHOCTD K OCHOBE €T0 y4eTa C/IeJaHHbIX| TOTOBHOCTh H
ornpenei€éHHOMY Kiaccy | omu6Ook. [lo3HaBaTesbHbIE: | CTIOCOOHOCTh K
110 opMyJIe BEEeCTBa, | CTPOST peueBOe CaMOpPa3BUTHIO.
/3 HOZITOTOBUTECA K | 3anycpiBaTh OCHOBHBIE | BHICKA3BIBAHUE B YCTHOI 1
KOHTp.pabote ypaBHEHUS XUMHUYECKHX | MUCBMEHHOH (opme
peakuuit KommyHnnkaTuBHBbIe:
KOPPEKTUPYIOT ACUCTBUS
napTHepa

68 | Utorosas YMeTs HCIONIb30BaTh PeryasiTuBHbBIE: dopMupOoBaTh CaMocTOSTeNNbHO
KOHTpPOJIbHASI paboTa | MPHOOPETEHHBIC 3HAHUS.| OCYIIECTBIISIOT UTOTOBBIA U | OTBETCTBECHHOE BBITIONHATh 33J]aHUS
3a Kypc XUMHUU MOIIArOBBIN KOHTPOJIb 110 OTHOIIIEHUE K onpeaenEHHON
OCHOBHOM TIKOJIBI. pe3ynbTaTy YYEHHIO, CJIOHOCTH IO

[lo3HaBaTedBHBIE: CTPOIT | TOTOBHOCTh H MPOHACHHOMY
J1/3 3amanus Het B IMMUCBMEHHOH (popMe. CITOCOOHOCTh K MaTepuany.

CaMOpPa3BUTHIO U
camM000pa30BaHHIO.




