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lMoacHuUmMenbHAA 30MNUCKA. 9Kkn

MepeyeHb HOpMamMueHbIX O0OKYMeHMOo8, UCrosb3yemoix 019 cocmasneHus paboyeli npozpammei:

Paboyana nporpamma y4ebHOro Kypca no xumumn gna 9 Knacca paspabotaHa Ha ocHose PIOC BTOPOro NOKoNEeHWUs, NPUMEPHOM NPOrpammbl
OCHOBHOro obuLero o6pasoBaHuA No xummum, NMprmepHOI NPorpammbl OCHOBHOTO 0bLiero ob6paszoBaHnsa N0 XMMUK U Mporpammbl Kypca Xxumum ana 9
Knacca obuweobpasoBaTenbHbIX yuperkaeHui, astop H.H. MNapa. (Xumus. Paboume nporpammel. MpeameTHaa nnHus yuebHmnkos .E.PyasuTtuca, d.I.
denbamana 9 kKnacca: yueb. nocobue ana obuieobpasosar. opraHusaumin/ H.H Mapa. - 3-e nsa.,nepepab.-M.: NpocseuwieHune, 2019. -48c. — ISBN 987-
5-09-065302-2 ). laHHana paboyan nporpamma peanunsyerca B yuebHMKax Ana obuieobpasoBaTenbHbix yupexaeHnin I.E. Pyasutuca u O.I.
denbamaHa «Xumma. 9 Knace»

Pabouan nporpamma no XMMum N8 OCHOBHOM LLKO/Ibl COCTaB/eHa Ha ocHoBe: PyHAaMEeHTaNbHOro AApa coaepkaHma obuwero ob6pasoBaHusa 1 B
COOTBETCTBMM C [OCyAapCTBEHHbIM CTaHAApTOM 0buero obpasoBaHua (NpuKkas MuHuctepctsa obpasoBaHuMA U Hayku Poccuiickont degepaunm ot
17.12.2010 r. Ne 1897);

depnepanbHoro 3akoHa ot 29 aekabpna 2012 roaa, Ne273 (PeaepanbHbiii 3akoH «06 06pasoBaHum B PO»);

MoctaHoBneHmA MnaBHOro FocyaapcTBEHHOrO CaHUTapHOro Bpayva Poccuickon ®epepaunm «06 yteepkaeHum CanlNuH 2.4.2821-10 «CaHUTapHO-
anuaemunonormyeckne TpeboBaHUA K yCNOBUAM U opraHM3aumm obydeHma B 0bLeobpasoBaTenbHbIX yupexaeHnax» ot 29.12.2010 Ne189;

Mpunkaza MuHobpHayku Poccum ot 31.03.2014 Ne 253 «06 yTtBepxaeHUn deaepanbHOro nepeyHa y4ebHUKOB, PEKOMEHAYEMbIX K MCNONb30BaHUIO
npv peanm3aummn MMeKLLMX rocySapCTBEHHYIO aKKpeamTaLmio obpasoBaTenbHbIX MPOrpamm HavyasbHOro obuero, ocHoBHOro obuwiero, cpeaHero
obuiero obpasoBaHumaA»

3a ocHoBy paboueli nporpammbl B3aTa Nporpamma Kypca xumum ansa 9 Knacca obuieobpasoBaTesibHbIX yUperKaeHN,

Onyb6ankoBaHHasa msgatenbcTsom «lMpocseweHne» B 2019 roay (Xmmusa. Paboune nporpammbl. NpegmeTHaa AMHuA yyebHukos I.E.Pyasutuca, ®.I.
denbgmaHa 9 knacca: yueb. nocobme gns obuieobpasosat. opraHusaumii/ H.H Mapa. - 3-e usa.,nepepab.-M.: MpocseleHune, 2019. -48c. — ISBN 987-
5-09-065302-2).

Oowan xapakmepucmuka yueoHo20 npeomema
B conepkanuu JaHHOTO Kypca MPeCTaBIeHbl OCHOBOIIOIATAIONINE TEOPETUUECKHIE CBEICHUS TI0 XMMHUH, BKJIIOYAIOIIUE H3yUYEHUE COCTaBa U CTPOCHUS
BEILECTB, 3aBUCUMOCTH X CBOWMCTB OT CTPOEHHUSI, UCCIIEI0BAHNE 3aKOHOMEPHOCTEW XUMUYECKUX IIPEBPAILICHUI U MyTeW YIPABICHUS UMU B LENAX
MOJTyYEHUS BEIIECTB, MAaTEPHAIIOB, SHEPTHH.



Copneprkanue yueOHOro NpeIMeTa BKIIOYAET CBEICHUS O HEOPraHMUYECKUX BEILECTBAX, UX CTPOCHUU U CBOICTBAX, a TAKKE XUMHUECKUX IIPOIIECCax,
IPOTEKAIOLINX B OKpysKatomieM mupe. Hanbosnee cinoxxHble 35eMeHThl OyHAaMEHTAIBHOTO s/ipa coiepKaHus o01iero o0pa3oBaHus 10 XUMHH, TaKHe,
KaK OCHOBBI OPTaHMYECKOW U MPOMBINUICHHOW XHMMHUH, IIEPEHECEHBI B IPOTpaMMy CpeaHeH (TT0IHOM) 001meo0pa3oBaTeIbHON IIKOJBI.

TeopeTnyeckyro OCHOBY M3y4E€HHSI HEOPraHUYECKON XUMHH COCTABIIIET aTOMHO-MOJIEKYJIIPHOE yUeHHe, nepuoaudeckuit 3akox .M. Menzaeneea ¢
KPaTKUMU CBEJIEHUSIMH O CTPOCHUH aTOMOB, BUJAX XUMHUECKON CBSI3U, 3aKOHOMEPHOCTSIX MPOTEKAHUN XUMUYECKUX PEaKLUi, CBOICTBAX, MOy YEHHUH,
MPUMCHCHUUN MCTAJUIOB, HCMCTAJLJIOB U UX COGHHHCHHﬁ, 3HAKOMCTBO C Ba)KHECHIIIMMU OpraHn4€CKNUMU BCIICCTBAMHA

B n3yyeHun Kypca 3HaunTeNbHa PO/b OTBOAMUTCA XMMUYECKOMY IKCMEPUMEHTY: MPOBEAEHMNIO MPAKTUYECKMUX N NabopaTopHbIx paboT 1 onMcaHUio nx

pe3ynbTaToB; CObNOAEHUIO HOPM U NPaBWI NOBEAEHUA B XMMUYeCKnx nabopatopusx.

OCHOBHEIE yeanu N3y4CHuss XuMHUH HallpaBJICHBI:
® Ha oceoeHue axcHeuux snarnull 00 OCHOBHBIX IMOHATHAX U 3aKOHAX XUMHU, XHUMHAYECKOMN CHMBOIJIUKE,

® Ha osladeHue YMEHUAMU Ha6J'IIOJIaTB XUMHUYCCKUEC ABJICHHUA, IPOBOJAUTH XHUMHAYICCKUM OKCIICPUMCHT, IPOU3BOJUTH PACUCTEI HAa OCHOBC
XUMHNYCCKHUX (1)OpMy.]'I BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHHﬁ;

® Ha pazeumue MO3HABATCIbHBIX HHTEPECOB U MHTCIVICKTYAJIbHBIX CIIOCOOHOCTEH B mponecce NpoOBCACHUA XUMHUYCCKOI'0 OKCIIEPUMEHTA,
CaMOCTOATCIIBHOI'O HpI/IO6pCTCHI/IH 3HaHWU# B COOTBETCTBUHU C BO3HUKAIOIIMMM KU3HEHHBIMHI HOTpe6HOCT}IMI/I;

® Ha gocnumaHue OTHOIICHUS K XUMHH KaK K OTHOMY M3 (yHIaMEHTaIbHBIX KOMIIOHCHTOB €CTECTBO3HAHUS M DJIEMEHTY OOIICUEIIOBEUCCKOM
KyJIbTypr;
® Ha npumeHeHue NOJYYeHHbIX 3HAHUU U YMeHull 111 OE30MacHOTO HCIIOIh30BaHUS BEIIECTB U MAaTEPUANIOB B OBITY, CEIbCKOM XO3SHCTBE U Ha
HpOI/I3BOI[CTB€, peHIGHI/IH HpaKTI/I‘IeCKI/IX 3a1a4 B HOBCC}IHGBHOﬁ KHU3HHU, HpCI[yr[pG)K}IGHI/Iﬂ ${BJ'IGHI/II\/JI, HAaHOCAIIINUX Bpez[ 3)10pOBI)I-O YCJIIOBCKA N
OKpY’Karolee cpe/ie.
OnHoM U3 BaKHEHIINX 32/1a4 OCHOBHOTO 00I1Iero 00pa3oBaHUs SIBISIETCS MTOATOTOBKA 00YYaIOIIUXCSI K OCO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY
KN3HCHHOTO U HpO(i)eCCI/IOHaJIBHOFO myTH. O6yqafonmecs[ JOJIDKHBI Hay‘-II/ITI)Cﬂ CaAMOCTOSTCIBbHO CTABUTH LCIIN N OHpeIICJIHTB IyTHu Uux JOCTUXCHUA,
MCII0JIb30BaTh IPHOOPETESHHBIN B IITKOJIC OIBIT B PEATHHOM JKH3HH, 32 paMKaMH Y4eOHOTO TpoIiecca.
XMMUSA Kak y4ebHbli npeameT BHOCUT CYLLLECTBEHHbIN BKAAA, B BOCMUTAHWE N Pa3BUTME 06y4atOLLMXCA; OHa NPU3BaHa BOOPYKUTb X OCHOBaMMU
XMMUYECKMX 3HAHUI, HEOBXOAMMbIX A1 NOBCEAHEBHOM ¥KU3HW, 3aN10XKUTb GYHOAAMEHT A41A AaNbHENLLEro COBEPLLIEHCTBOBAaHMA 3TUX 3HAHUM, a
TaKXe cnocobcTBoBaTh 6e30MacHOMY NOBEAEHMIO B OKPYKatoLLeN cpeae v 6epexKHOMY OTHOLLEHUIO K HE. Pa3BuTne NosHaBaTe/IbHbIX MHTEPECOoB B
npoLecce CaMoCTOATENbHOTO NPUOBPETEHNA XMMUYECKMX 3HAHMIA U NCMONb30BaHME Pa3/INYHbIX UCTOYHUKOB MHPOPMaLMKM, B TOM Yncae

KOMMbIOTEPHDbIX.

Bocnuranue yoexaeHHOCTH B MO3UTHBHOMN POJIM XMMHHU B )KU3HU COBPEMEHHOT0 00I11eCTBa, HEOOXOAUMOCTH XMMHUYECKHU IPaMOTHOT'O OTHOIIEHHUSI K
CBOEMY 3JI0POBBIO U OKPY’KaIOILEN CpeLe.
Mecmo yuebnozo npeomema ¢ yuedoHoM niaane



OcobeHHOCTH cofiepKaHus Kypca « XUMUsD» SBIISIOTCS TJIAaBHOW MMPUYMHON TOTO, YTO B 0a3MCHOM yueOHOM (00pa30BaTEIbHOM) IIJIaHE ITOT MPEAMET
TOSIBIISICTCS TTOCJICTHUM B PSITy €CTECTBEHHOHAYYHBIX JUCHIHUIUIHH, IIOCKOJIBKY JUIS €r0 OCBOCHUS IIKOJLHUKH JIOJIKHBI 00J1a/1aTh HE TOJIBKO
OMpPCACIICHHBIM 3aI1aCoOM NPCABAPUTCIbHBIX €CTCCTBCHHO-HAYYHBIX 3HaHI/If/’I, HO U JOCTATOYHO XOPOLIO pa3BHUTHIM a6CTpaKTHBIM MBIIIJICHUEM.
B o6pa3oBaTenbHOM Nporpamme No XMMMUK Ha U3y4eHne xuMmumK B 9 Knacca oTBoAUTCA 2 Yaca B Heaento, 68 yacos B rod. Peannsauna aaHHowm
nporpammbl cnocobCTBYeT NCNONb30BaHWUIO pa3HO06Pa3HbIx popm opraHmsaumum yuebHoro npouecca, BHeAPeHU0 COBPEMEHHbIX METOA,08

O6y‘-IeHMﬂ n negarorn4yeckmnx TEXHONOTUMN.

Pe3ynvmamul oceoenus yueonozo npeomema
OcHoBHOIi (hopmoit opraHu3anuu yaeOHOTro Ipoliecca SBJISIeTCsl KIIACCHO-ypOYHasi CUCTeMa. B kadecTBe JOMONHUTEIBHBIX (OPM OpTraHU3aIHN
00pa30BaTEILHOTO MPOIIECCa UCTIONB3YETCS CHCTEMa KOHCYIbTAIIMOHHOM IO ICPKKH, WHINBUAYATBHBIX 3aHITHIA, CAMOCTOSITeIbHAS padoTa
YUaIIUXCS C UCIIOJIb30BAHUEM COBPEMEHHBIX HH(DOPMAIIMOHHBIX TEXHOJIOTUH. Opranu3aliys COPOBOXKICHHS yUalllUXCs HAPABJICHA HA CO3JIaHHE
ONTHMAJIBHBIX YCIOBHI 00YYCHHUS; UCKITIOUEHHUE IICUXOTPAaBMUPYIOMUX (DAKTOPOB; COXpaHEHHE IICUXOCOMATUYECKOTO COCTOSTHUS 3/I0POBbS
YYAITUXCST; PAa3BUTHE TIOJIOKUTEIIFHON MOTHBAIMY K OCBOCHHUIO IMTPOTPAMMBI; Pa3BUTHE WHIMBUIAYATHHOCTH H OJaPCHHOCTH KaXKJIOTO peOCHKA.
Pabouasn nporpamma npeaycmaTpuBaeT GopMmMpoBaHUE Y ydalmnxcs obueyuyebHbIX yMeHUi U HaBbIKOB, YHUBEPCaIbHbIX y4e6HbIX AeUCTBUIA U
K/l0YeBbIX KOMMETEHLMUIA: YyMEeHNEe CaMOCTOATE/IbHO U MOTUBUPOBAHHO OPraHM30BbIBaTb CBOK NO3HABATE/IbHYIO AEeATE/IbHOCTb; UCMO/Ib30BaHMeE
3/1eMEeHTOB NPUYNHHO-CNEACTBEHHOIO U CTPYKTYPHO-GYHKLMOHANbHOIO aHaNM3a; onpeaefieHne CyLHOCTHbIX XapaKTEPUCTMK M3y4aeMoro 06beKTa;
yMeHMe pa3BepHYTO 06OCHOBBIBATL CYKAEHWA, AaBaTb ONpeaeNeHus, NPUBOAUTL AOKA3aTeIbCTBA; OLLEHMBAHWE U KOPPEKTUPOBKA CBOETO

noBegeHnA B OKpyXKakouwlem mupe.

Pesynbrarsl n3yuenust kypca «Xumus. 9 kjiace» npuBeqeHsl B pazzaeie « TpeboBaHus K ypOBHIO MOATOTOBKHU BBIITYCKHUKOBY, KOTOPBIH MOTHOCTHIO
COOTBETCTBYET cTaHAapTy BToporo nokoyeHus ®I'OC. TpeboBaHMs HalpaBIeHbI HA PEAIN3ALUI0 CUCTEMHO-ESTEIbHOCTHOTO, U JINYHOCTHO-
OPHUEHTUPOBAHHOI'O MTOAXOA0B; OCBOCHHUE YYAIIUMHUCS UHTEJUIEKTYaIbHON U IIPAKTUYECKON NEATEIbHOCTH; OBJIAJICHUE 3HAHUSMU U YMEHUSMH,
BOCTPEOOBAHHBIMU B MIOBCEHEBHON U3HU, MO3BOJISIONIMMI OPUEHTUPOBATHCS B OKPY’KAIOLIEM MUPE, 3HAUMMBIMHU I COXPAHEHUs OKPY KaroIIei
cpezbl U COOCTBEHHOT'O 3710POBBSI.

MnaHupyemble pesynbratbl U3yyeHns yuebHoro npegmera

BbINYCKHUK Hay4Yumca:

® OMUCbIBATb CBOMCTBA TBEPADIX, }KUAKMX, FA3000pa3HbIX BELLECTB, BblAENAA UX CYLLECTBEHHbIE MPU3HAKY;

® XapaKTepmnsoBaTb BeELW,ECTBA MO COCTaBy, CTPOEHUIO W CBOWCTBAM, YCTaHaBAMBATb MPUYMHHO-CNEACTBEHHbIE CBA3UM MeXAY AaHHbIMU
XapaKTepuCTMKaMU BELLEeCTBa;

® PaCKpbIBaTb CMbIC/I OCHOBHbIX XMMMWYECKMX MOHATUMA: aTOM, MOJIEKYNA, XMMMYECKUIN 3/1IEMEHT, NPOCTOE BELLECTBO, CNOXHOE BELLECTBO,
BAJIEHTHOCTb, UCMONb3yA 3HAKOBYID CUCTEMY XMMUMU;

® n306pakaTb COCTaB NPOCTEMLIMX BELLECTB C MOMOLLbIO XMMUYECKMX GOPMYN U CYLLHOCTb XMMUYECKUX PEAKLMUN C MOMOLLBID XMMUYECKUX
YPaBHEHUI;



® BbIYMCNATb OTHOCUTE/IbHYHO MONEKYNAPHYO M MONAPHYIO MACChl BELLLECTB, @ TaKXKe MaCcCOBYHO A0/110 XMMUYECKOFO 3/1IEMEHTA B COEANHEHUAX;

® CpaBHMBATb NO COCTaBY OKCUAbI, OCHOBAHMWA, KNCNOTbI, CONU;

® KnaccPuULMpPoOBaTb OKCUAbI U OCHOBAHUA NO CBOMCTBAM, KUCOTbI M COIM — MO COCTaBy;

® OMMCbIBATb COCTAB, CBOMCTBA M 3HaYeHue (B NpUpoae U NPakTUYeCKON AeATeNIbHOCTU YeI0BEKa) NPOCTbIX BELLECTB — KUC0pOAa U BOAOPOAa;

® NN0/1b30BaTbcA NabopaTopHbIM 060pPYA0BAHMEM U XMMUYECKOM NOCYA0N;

® NPOBOAMUTb HEC/NIOXKHbIE XMMUYECKME ONbITbl U HabnoAeHMA 3a U3IMEHEHMEM CBOMCTB BELLLECTB B MpoLLecce UX npespalleHuit; cobaoaatb
npasmaa TEXHMKN 6€30NacHOCTU NpM NpoBeaeHUn HabaoaeEHWI U ONbITOB;

® Pa3/INYaATb IKCNEPUMEHTANIbHO KMCOTbI U WENO0YU, MONb3YACh MHAMKATOPAaMK; 0CO3HATb HeobxoAnMOocCTb cobatogeHnsa mep 6es3onacHoCcTM nNpu
06paLLEHNN C KUCNOTAMM U LWENOYAMM.

e Knaccndpuumposatb MHOroobpasme XMmmM4eCcKMx peakumnii

® M13y4nT CBOMCTBA METAN/I0B, HEMETAN/IOB U X COeAUHEHW

BbINYCKHUK M0/17y4um 803MOMHOCMb HAYy4YUMbCA:

® rPamMOoTHO 06paLLaTLCA C BELLLECTBAMM B MOBCEAHEBHOM KU3HMU;

® 0CO3HaBaTb HEOHXOANMMOCTb COBNIOAEHUA MPABUA IKOOTMYECKN He30NacHOro NoBeAEeHUA B OKPY»KatoLen NPUPOLHON cpeae;

® MOHMMaTb CMbICT U HEOBXOAMMOCTb CObNoAEHMA NpennUcaHnin, npegnaraembiXx B MHCTPYKUMAX MO MCMO/Ib30BAHUIO NI€KAPCTB, CPeacTs
6bITOBOM XMMUN U Ap.;

® ICN0/1b30BaTb NPUOBPETEHHbIE KNOYEBLIE KOMMETEHTHOCTU NPU BbIMOIHEHMUM UCCNEA0BATE/IbCKMX MPOEKTOB NO U3YyYEHMIO CBOMCTB, CNocoboB
NoNy4YeHUA U Pacno3HaBaHMWA BELLEeCTs;

® Pa3BMBATb KOMMYHUKATUBHYO KOMMETEHTHOCTb, MCMOJIb3YA CPEACTBA YCTHOTO M MUCbMEHHOTO O6LLEHMSA, NPOABAATL FOTOBHOCTb K YBAXKEHMIO
MHOW TOYKM 3pPEeHUA NPU 0OCYKAEHUN Pe3yNbTaToOB BbINOJIHEHHOM PaboTbl;

® 06BEKTUBHO OLEHMBaTb MHPOPMALMIO O BELLECTBAX M XMMMUYECKUX MPOLLECCaX, KPUTUYECKM OTHOCUTBLCA K MCEBAOHAYYHOM MHPOpMaLMM,
He0bpPOCOBECTHOM peKkname, KacatoLLenca NCNoib30BaHNA PA3IMYHbIX BELLECTB.

Mepuopuuecknii 3aKoH U nepuoauyeckas cuctema Xummyeckux anemeHTos [1.U. MeHpeneesa. CtpoeHue BeL,ecTsa.

BbINYCKHWUK HayYyumcs:

e K1laccMPUUMPOBATb XMMUYECKUE 3/IEMEHTbI Ha METa/l/ibl, HEMETA//bl, 3/1IEMEHTbI, OKCUAbl U TMAPOKCUAbI KOTOPbIX aMpOTEPHbI, U MHEPTHbIE
3neMeHTbI (rasbl) 419 0CO3HAHMA BAXKHOCTM YNOPAAOYEHHOCTM Hay4YHbIX 3HAHWI;

® pacKpblBaTb CMbICA Nepuoanyeckoro 3akoHa [.1. MeHgeneesa;

® OMUCLIBATb U XapaKTepun3oBaTb TabANYHYIO GOpMYy NEpMOaNYECKON CUCTEMbBI XUMUYECKUX 3/IEMEHTOB;

® XapaKTepun3oBaTb COCTAaB aTOMHbIX A4ep U pacnpeseneHne YNcna SNeKTPOHOB MO 3NEKTPOHHbIM CN0AM aTOMOB XMMMUYECKUX 3/1EMEHTOB MabiX
nepruoaoB NeEPUOANYECKON CUCTEMDI, @ TAKXKE Kanua U KaNbLKS;

® Pa3/1IM4aTb BUAbI XMMNYECKOM CBA3N: MOHHYIO, KOBAJIEHTHYIO NONAPHYHD, KOBAJIEHTHYHO HEMONSAPHYIO N METaNINYECKYIo;



® N306parkaTb INEKTPOHHbIE GOPMY/Ibl BELLECTB, 06pa3oBaHHbIX XMMUYECKMMW CBA3AMMU PA3HOIo BMAA;

® BbIABNATb 3aBMCMMOCTb CBOMCTB BELLLECTBA OT CTPOEHUA €ro KPUCTa/IZIMYECKOM PeLleTKM (MOHHOW, aTOMHOM, MOJIEKYIAPHOWN, METaN/IMYECKOM);

® XapaKTepun3oBaTb XMMUYECKME INEMEHTbI U UX COEAUHEHMA HA OCHOBE NOJIOXKEHUA 3/IEMEHTOB B NEPUOANYECKON cUCTEME N 0CcOBEHHOCTEN
CTPOEHMA UX aTOMOB;

® ONMcCbIBaTb OCHOBHble MPeanocbiNKK OTKpbITMA [O.U. MeHaeneesbiM NepUOAMYECKOrO 3aKOHA M NEPUOAMYECKON CUCTEMbI XMMUYECKUX
3N1€MEHTOB M MHOroobpasHyto Hay4YHyO AeATeIbHOCTb Y4EHOrO;

® XapaKTepun3oBaTb HAay4YHOE M MUPOBO33PEHYECKOE 3HAYEHME MEPUOANYECKOrO 3aKOHA U NEePUOAMYECKON CUCTEMbI XUMUYECKUX SINEMEHTOB
O.N. MeHpeneesa;

® 0CO3HaBaTb Hay4Hble OTKPbLITUA KaK pe3ynbTaT AAUTe/NbHbIX HabAloA4eHWR, OMNbITOB, HAay4YHOW MOJSIEMWUKW, NPEOAONEHUS TPYAHOCTEN U
COMHEHMUN.

BbINYCKHUK M10/1y4Um 803MOXCHOCMb HAYy4YUMbCA:

® 0CO3HaBaTb 3HAYEHME TEOPETUYECKUX 3HAHUIN ONA NPAKTUYECKON AeATE/IbHOCTU YE/10BEKA;
® OMNUCbIBATb U3yYeHHble 06BEKTbI KaK CUCTEMbI, MPUMEHAA NOTUKY CUCTEMHOIO aHaN3a;
® NPUMEHATb 3HAHMA O 3aKOHOMEPHOCTAX MEePUOANYECKOM CUCTEMbI XMMUYECKUX 3/1EMEHTOB A/ OObACHEHMA M NpeaBUAEHUA CBOWCTB
KOHKPETHbIX BELLECTB;
® pa3BMBaTb MHPOPMALMOHHYIO KOMMETEHTHOCTb NOCPEACTBOM YraybaeHnsA 3HaHMN 06 UCTOPUKN CTAHOBIEHUA XMMMUYECKOM HaYKU, ee OCHOBHbIX
NOHATUI, NePUOANYECKOro 3aKOHa KaK 04HOro M3 BaXKHEeMNLWMX 3aKOHOB NPUPOAbI, @ TaKKe O COBPEMEHHbIX AOCTUMKEHUAX HAYKM U TEXHUKM.
MHoroobpasme xumnyeckmnx peakuui.

BbINYCKHUK Hayyumcs:

© 06BACHATbL CYTb XMMUYECKUX NPOLLECCOB;

® Ha3bIBaTb NPU3HAKM U YCNOBUA NPOTEKAHMA XUMUYECKUX PeaKLnii;

® YCTaHaB/IMBATb MPUHAANENKHOCTb XMMMUYECKOMN peakLUmm K onpeaeneHHOMY TUMY NO OAHOMY M3 KAacCUPULMPOBAHHBIX NPU3HAKOB:
1) no YMcny 1 coCTaBy UCXOAHbIX BELLECTB M NPOAYKTOB peakunn (peakumm coeanHeHus, pas3/oXKeHus, 3aMeLleHns n obmeHa);

2) No BblAENEHWNIO UM NOTOWEHMIO TENNOTbI (PeaKLUmM 3K30TEPMUYECKUE U SHOOTEPMUYECKUE);
3) N0 U3MEHEHMUIO CTENEHEN OKUC/IEHUA XUMUYECKNX 3/1eMEHTOB (OKUCAUTENIbHO-BOCCTAaHOBUTENbHbIE PeaKkLum);
4) no obpaTMmocTu npouecca (peakuumn obpaTmble n HeobpaTumMbie);

® Ha3bIBaTb GAKTOPbI, BANAIOLWME HA CKOPOCTb XMMUYECKUX Peakunii;
® Ha3bIBaTb GAKTOPbI, BAUAIOLLME HA CMELLEHNE XMMUYECKOIO PaBHOBECHUSA;



® COCTaBNIATb YPABHEHWUA INEKTPOIUTUHECKON ANCCOLMALMM KUCNOT, LWEeoYen, CoNel; NOMHbIE U COKPALLEHHbIE MOHHbIE YPAaBHEHUA peaKuui
0bMeHa; ypaBHEHMUSA OKUCINTE/IbHO - BOCCTAHOBUTE/IbHbIX PeaKLuii;

® MPOrHO3MPOBATb NPOAYKTbI XMMUYECKUX peakuuin no ¢opmynam / Ha3BaHMAM WMCXOLHbIX BELLECTB; ONpeAenaTb UCXOAHble BeLLecTBa no
dopmynam / HazBaHMAM NPOAYKTOB peaKLmu;

® COCTaBNATb YPaBHEHMA PeaKUMii, COOTBETCTBYIOWMX NOCNEA0BaATENbHOCTMY («L,enoyke») npeBpaLlLeHnii HeopPraHMYECKUX BELLECTB Pa3INYHbIX
KN1accos;

® BbIAB/ATb B NPOLLECCE SKCNEPUMEHTA NPU3HAKM, CBUAETENBCTBYIOWME O NPOTEKAHUN XMMUYECKON peakumm;

® rOTOBUTb PACTBOPbI C ONpese/IeHHON MAacCOBOW A0Nel PaCTBOPEHHOIO BELLECTBA;

e ONpefensaTb XapaKTep cpeabl BOAHbLIX PAaCTBOPOB KUCNOT U LWEeoden N0 MSMEHEHMIO OKPACKU MHAMKATOPOB;

® MPOBOAMUTb KaYeCTBEHHbIE PeaKLUK, MOATBEPKAAOLWME HAIMYME B BOAHbIX PACTBOPaX BELLECTB OTAE/bHbIX KATUOHOB M AHNOHOB.

BbINYCKHUK M01y4um 803MOMHOCMb HAy4UMbCA:

® COCTaBNATb MONEKYNAPHbIE U NOHbIE MOHHbIE YPAaBHEHUA MO COKPALLEHHbIM NOHHbBIM YPaBHEHUAM;
® NPUBOAUTbL NPUMEPLI PeaKLMNIN, NOATBEPKAAOWMX CYLLECTBOBAHME B3aMMOCBA3M MEXKAY OCHOBHbIMU KNacCaMu HEOPraHUYECKUX BELLECTB;
® MPOrHO3MpPOBaTb Pe3y/bTaTbl BO34ENCTBMA PA3/IMYHbIX PAaKTOPOB Ha CKOPOCTb XMMMYECKOM peaKkLmu;
® NPOrHO3MpoBaTh pe3y/bTaTbl BO3AEUCTBMA Pa3/IMYHbIX PaKTOPOB Ha CMeLLEeHME XMMUYECKOro paBHOBECUS.

MHoroobpasue BewecTs.

BbII'IyCKHVIK Hayyumeca:

e onpeaenaTb NPUHAANEKHOCTb HEOPraHUYECKUX BELLECTB K O4HOMY M3 U3yYeHHbIX KNaccoB/rpynn: MeTanibl U HeMeTan bl, OKCUAbI, OCHOBAaHMA,
KMCNOTbI, CONK;

® COCTaBNATb GOPMY/bl BELLECTB NO UX HAa3BaHUAM,;

e onpeaensATb BaJIEHTHOCTb U CTENEHb OKUC/IEHUA 3/1IEMEHTOB B BELLLECTBAX;

® COCTaBNATb GOPMYNbl HEOPraHUYECKUX COeAMHEHUI MO BANEHTHOCTAM M CTEMEHAM OKMCAEHUA 3/1EMEHTOB, A TAKXKe 3apAfam MOHOB,
YKa3aHHbIM B Tab/inue pacTBOPUMOCTM KMCIOT, OCHOBaAHUIN U cone;

© 06bACHATL 3aKOHOMEPHOCTU U3MEHEHUA PU3NYECKUX U XMMMUYECKUX CBOWMCTB MPOCTbIX BELLECTB M MX BbICLUMX OKCMA0B, 06pa3oBaHHbIX
3N1eMeHTaMM BTOPOro 1 TPeTbero Nepmnoaos;

® Ha3bIBaTb 06LLME XMMMYECKME CBONCTBA, XapaKTepHble ANA rPYNn OKCUAO0B: KUCAOTHbIX, OCHOBHbIX, aMPOTEPHbIX.

® Ha3bIBaTb 06OLLME XMMUMYECKME CBOMCTBA, XapaKTepHble ANA KaXKA0ro Kiacca BeLecTs;

® MPUBOAMUTL NPUMEPDHI PEAKLNIN, MOATBEPKAAOLWMX XMMUYECKME CBOMCTBA HEOPraHUYECKNX BELLECTB: OKCUA0B, KUC/IOT, OCHOBAHWUI U conewn;

e onNpefenATb BELWECTBO — OKUCAUTENb U BELLECTBO — BOCCTAHOBUTE/Ib B OKUCIUTE/IbHO — BOCCTAHOBUTE/NbHbIX PEAKLMAX;

® COCTaBNATb 3/IEKTPOHHbIN BanaHCc No NpPeasioKEeHHbIM CXeMaM pPeakumi;

® NPOBOAMUTb 1aBOPATOPHbIE OMbITbl, NOATBEPKAAOLLME XMMUYECKME CBOMCTBA OCHOBHbIX KN13aCCOB HEOPraHUYECKMX BELLECTB;



® NPOBOAMUTL IabopaTopPHbIE OMbITbl MO MNONYYEHUIO U COBUPAHUNIO FAa3006Pa3HbIX BELLECTB: BOAOPOAA, KNCN0POAA, YINEKMCNOro ra3a, aMmMmM1aKa;
COCTaBNATb YPaBHEHMA COOTBETCTBYHOLLMX PEAKLUNA.
BbINYCKHUK NOJIYYUT BO3MOHCHOCMb HAYYUMbCA:

® rpaMoTHO 06palLaTbCA C BELLEeCTBAaMM B NOBCEAHEBHOM }KU3HU;
® 0CO3HaBaTb HEOBXOAMMOCTb COBNOAEHMA NPABUA SKONOTMYECKM HE30NacHOro NoBeAEHUS B OKPYKalOLWLEN NPUPOAHON Cpese;

® MOHMMATb CMbIC U HEOBXO4MMOCTb COBNOAEHMA NPeanucaHui, NpeanaraemMbiXx B MHCTPYKLMAX MO MCNOJ/Ib30BAHWUIO NIEKApPCTB, CPeAaCTB
6bITOBOM XMMUN U Ap.;

® NCNOJZ1Ib30BATb I'IpVIO6peTéHHbIe Kn4yesble KOMNETEHTHOCTU NPU BbINO/IHEHUN UCCN1EA0BATE/IbCKUX MPOEKTOB MO U3y4YEHUNIO CBOI\;1CTB, cnocobos
nony4eHnA U paCno3HaBaHMA BELWECTB,

® Pa3BMBATb KOMMYHMKATMBHYIO KOMMNETEHTHOCTb, UCMNO/b3YA CPeACTBA YCTHOW M NMUCbMEHHON KOMMYHMUKauumn npu paboTe ¢ TEKCTaMu y4ebHMKa
N LONONHUTENbHOM INTEPATYPOM, CNPABOYHbIMWU TabanLLAMM, MPOSABAATL FTOTOBHOCTb K YBAYKEHUIO MHOM TOYKM 3peHma Npu 0bCyKaeHUN pe3ynbTaTos
BbINO/THEHHOW PaboTbI;

® 0OBEKTUBHO OLEHUBATb MHPOPMALMIO O BELLECTBAX M XMMMUYECKMX MPOLECCaX, KPUTUYECKM OTHOCUTLCA K MCeBAOHAy4YHOM MHOpMaLmMK,
He06pPOCOBECTHOM peKname, KacatoLenca MCNOb30BAHNA Pa3/INYHbIX BELLECTB.

® OCO3HABaATb 3HAa4YeHUNE TEOPETUYECKUX 3HaHUM ana HpaKTquCKOVI AeATeNbHOCTN YenoBekKa,
® ONNCbIBaTb N3y4YEHHbIE 06beKTbl Kak CNCTEMbI, NPUMEHAA NOTNMKY CUCTEMHOTIO aHa/1n3a,

® NMPUMEHATb 3HAHMA O 3aKOHOMEPHOCTAX I'IEpVIO,CI,VI‘-IECKOVI CNCTEMbI XMMUNYECKUX 3/1EMEHTOB AONA 0b6bACHEHMA U npeasngeHnA CBOWCTB
KOHKPETHbIX BELW,ECTB,

® pa3BuBaTb MHOOPMALMOHHYIO KOMNETEHTHOCTb NOCPEACTBOM Yrnyb6aeHNs 3HaHNI 06 NCTOPUN CTAHOBNEHUSA XMMMUUYECKOW HaYKN, €€ OCHOBHbIX
NOHATUIN, NEePUNOANYECKOro 3aKOHa KaK 0OA4HOr0 U3 BaXKHEMNLLIMX 3aKOHOB NPUPOAbI, a TAKXKe O COBPEMEHHbIX AOCTUMKEHMAX HAYKU N TEXHUKN.

® COCTaB/IATb MOJZIEKYNIAPHbIE U NMOJIHbIE NOHHbIE YPaBHEHUA NO COKpaIJ.I,éHHbIM MOHHbIM YpaBHEHUNAM;
® MPUBOAUTL NMPUMEPDLI peaKLl,VIVI, noarsepxaaroWwmnx CcywecrsoBaHMe B3aMMOCBA3N mexXXay OCHOBHbIMU KNaCCaMn HEOPraHNYeCKUX BELLECTB,
® MPOrHO3npPOBAaTb pe3y/sibTaTbl BO3,CI,EI‘;ICTBMFI Pas3nnNYHbIX d)aKTOpOB Ha UaMmeHeHne CKOpocCTu XMMUYECKOM peakuun,

® MPOrHO3MNpPOBATb pPe3y/sibTaTbl BO3,CI,el‘;1CTBVIFI Pas3nnNYHbIX d)aKTOpOB Ha cmeleHne Xxmmmn4eCckoro paBHoBeCcuA.



® MPOrHO3MpPOBaATb XMMUNYECKNE CBOWCTBA Beuw,eCtB Ha OCHOBE UX COCTaBa U CTPOEHMUA,

® MPOrHO3nMpPOBaTb CNocobHOCTb Beuw,eCcrtBa NpoABaATb OKUCUTE/IbHbIE NN BOCCTAHOBUTE/IbHbIE CBOWCTBA C YYETOM cTeneHen OKUCAEHMA
9/1eMeHTOB, BXOAALNX B €ro CoCtas,

® BbIAAB/NATb CYLLECTBOBAHME reHETUYECKON B3aMMOCBA3N MeKAY BeLecTBaMm B PAAY: NPOCTOE BELLeCTBO — OKCUA, — MMAPOKCUA — CO/b;
® OPraHn30BbIBaTb, MPOBOANTb Y4EHMUYECKNE MPOEKTbI MO UCCAEA0BaHMI0 CBOMCTB BELLECTB, UMEIOLLMX BaXKHOE NPaKTUYeCKoe 3HaYeHue.

BBIMyCKHUK TOTYYUT BO3MOXXHOCTh HAYUUTHCS:
* IPaMOTHO 00OpaIIaThCs C BEIIECTBAMH B TOBCEAHEBHON KN3HHU;
* 0CO3HABATh HEOOXOJMMOCTh COOIIOICHNUS TIPABHJI SKOJIOTHUECKH OE30ITacHOTO MOBECHUS B OKPY KarOIEH MPUPOAHON Cpere;
* IOHUMATh CMBICT U HEOOXOIUMOCTH COOJIOACHHUS IPEANUCAHIH, TPeIaraéMbIX B MHCTPYKIIMAX 110 HCIIOJIb30BAHUIO JIEKAPCTB, CPENICTB OBITOBOM
XMMUH U JIp.;
* UCIIOJIB30BaTh MIPUOOPETEHHBIE KITFOUEBBIE KOMIIETEHTHOCTH TP BBITIOHEHUU HCCIIEIOBATENLCKUX MMPOEKTOB 0 H3YYEHHUIO CBOMCTB, CIOCOO0OB
MIOJIyYeHHUS U PacIlO3HAaBaHUS BEIECTB;
* pa3BUBaTh KOMMYHHUKAaTHBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YS CPE/ICTBA YCTHOM M MUCHhMEHHOW KOMMYHHKAIIMH TTPHA PadOTE ¢ TEKCTAMHU YICOHHKA U
JIOTIOJTHUTETILHOM JIUTEPaTypOid, CIIPABOYHBIMH TaOJNUIIaMU, TPOSIBISATH TOTOBHOCTh K YBAXCHUIO HHOW TOUKHU 3PEHHSI IPU 00CYKACHUH PE3yIbTaTOB
BBITTOJIHEHHON paboTHI;
* 00BEKTHBHO OLIEHUBATh HH(POPMALIHIO O BEIECTBAX U XUMUYECKUX MPOIeccaX, KpUTUIECKH OTHOCHTHCS K IICEBJOHAYYHON HH(DOpMAIIH,
HeI0OPOCOBECTHOM peKiIaMe, Kacaroleics NCIIOIb30BaHMUS Pa3INYHBIX BEIIECTB.
* 0CO3HABaTh 3HAUYCHHE TEOPETUUECKUX 3HAHUH JIUIsI TPAKTUUYECKOM JIeATEIbHOCTH YEJIOBEKa,;

® OMKUCbIBATb U3yYeHHble OBBLEKTbI Kak CUCTEMbI, MPUMEHAA JIOTUKY CUCTEMHOTO aHaNun3a;

* IPUMEHSTH 3HAHHS O 3aKOHOMEPHOCTSIX MEPUOJNICCKON CUCTEMbI XUMUYECKUX JIEMEHTOB ISl OOBSCHEHHS U TIPEIBUICHUSI CBOMCTB KOHKPETH BIX

BCIIECTB;

* pa3BUBaTh HHPOPMAIIMOHHYIO KOMIIETEHTHOCTh MTOCPEICTBOM YTIIyOJIeHUSI 3HAHUN 00 UCTOPHH

CTAHOBJICHUSI XUMHUYECKON HAYKH, €¢ OCHOBHBIX MOHSATUM, IEPUOIUIECKOT0 3aKOHA KaK OJTHOTO U3 BaXKHEHIIINX 3aKOHOB MPUPOJIBI, a TAKXKE O

COBPEMEHHBIX IOCTUKECHUSAX HAYKA U TEXHUKH.

* IPUBOJUTH MPUMEPHI PEAKIIUHI, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3H MEXAY OCHOBHBIMH KJIACCAMU HEOPraHUYECKUX BELIECTB;

* BBISIBJISITH CYIIECTBOBAHME F'€HETUYECKON B3aMMOCBSI3M MEXY BEIIECTBAMU B PSIIy: MIPOCTOE BEIIECTBO - OKCHUJI - TUAPOKCHU]I - COJIb;

* OpPraHu30BbIBaTh, IPOBOJAUTH YUCHUYECKHUE MPOEKTHI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, UMEIONINX BaKHOE MPAKTUUYECKOE 3HAUCHUE.
JluyHoCcmHbIe, MemanpedmemHole U NpedmMemHbie pe3yabmamsl 0c8oeHuUs yyebHo20 npedmema «Xumusa»

JIMYHOCTHBIMHU pE3yJIbTaTaAMU U3YUYEHUS NTPEAMETA « XUMUS» ABJISIOTCS CIAEAYIOLIME YMEHHUS:
- Bociutanue poccuiickoi rpakJaHCKON WACHTUYHOCTH: MATPUOTU3MA, JTIOOBU U yBaxxeHHe K OTeUecTBY, UyBCTBO TOPOCTH 3a CBOrO Poauny, 3a
POCCHICKYIO0 XUMUYECKYIO HAYKy



- opMUpPOBaHUE LIETOCTHOIO MUPOBO33PEHHUSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH, a TAKXKE
COLIMATILHOMY, KYJTbTYPHOMY, SI3IKOBOMY M TyXOBHOMY MHOT000OPa3uio COBPEMEHHOTO MUpPa
- ®OopMHPOBAaHNE OTBETCTBEHHOT'O OTHOIICHHS K YUYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMH K
00y4YeHHI0 U O3HAHUIO, BBIOOPY MPO(HILHOTO 00pa3oBaHus Ha OCHOBE MH(POPMAIIMH O CYLIECTBYIOIIUX MPO(ecCusx 1 JTUUHBIX MPOo(ecCHnoHaTbHBIX
npennouteHuil. OCO3HaHHOMY MTOCTPOCHUIO MHINBUAYAIBHBIX 00pa30BaTENbHBIX TPACKTOPHH ¢ yU€TOM YCTOMYUBBIX MTO3HABATEIBHBIX HHTEPECOB
- hopmupoBaHNE KOMMYHUKATUBHOM KOMITETEHITUU B 00pa30BaTEIbHON, OOIIECTBEHHO MOJIE3HOM, yUeOHO — HCCIIET0BATENbCKOM, TBOPUECKON U
JPYruX BUAAX AESATEIbHOCTH
- ®opMHUpOBaHNE U TOHHUMaHUE IICHHOCTH 3JJ0POBOT0 U 0€3710MmacTHOr0 00pasa *KU3HU, YCBOSHUE MPABUI WHIUBUIYATHHOTO U KOJIJIEKTUBHOTO
0€3011acCHOr0 MOBEIEHUS B UPE3BbIUYANHBIX CUTYaLUAX, YTOXKAAIOUINX )KU3HU U 3/I0POBBIO JTHOAEH
- ®opMUpOBaHUE MTO3HABATEIBHON HHPOPMAIIMOHHON KyJIbTYphl. B TOM umclie pa3BUTHE HABBIKOB CaMOCTOSITEIbHON pabOThI ¢ yueOHBIMU
MOCOOUSIMH, KHUTAMU, IOCTYITHBIMUA HHCTPYMEHTAMH U TEXHUYECKUMU CPEACTBAMH UH(POPMAIIMOHHBIX TEXHOIOTUN
- ®OopMHpOBAaHUE OCHOB HKOJIOTHYECKOT0 CO3HAHMS HA OCHOBE NMPU3HAHMS IEHHOCTH H3HHU BO BCEX €€ MPOSBICHHUIX U HEOOXOAUMOCTH
OTBETCTBEHHOTO , OEPEIKHOTO OTHOIICHHUS K OKPYXKaIoIIeH cperie
-Pa3BuTHE TOTOBHOCTH K PEIICHUIO TBOPUYECKUX 3aJ]a4, YMEHHUE HAXOAUTh aJeKBaTHbIE CIOCOOBI MOBEICHUS U B3aUMOJEHCTBHE C TapTHEPAMU BO
BpeMsl y4eOHOM 1 BHEYUEOHOU NesTeNbHOCTH, CIOCOOHOCTH OLIEHUBATH IPOOIEMHBIC CUTYaIlUN
MeTtanpeaMeTHbIMH pe3ysibTaTaMu U3ydeHUs Kypca « XUMHsD ABJseTCs] JOPMUPOBAHUE YHUBEPCAIbHBIX yueOHbIX aeicTBull (YVY /).
Ilo3nasamenvuvie YVJ/I:

- CamocTtoaTenibHO 06HapyXMBaTb 1 GopMyINPOBaTbL Yy4ebHyo Npobnemy, onpeaenartb Lenb yyuebHoM aeaTenbHOCTH, BbIOUpaTh TeEMy paboTbl

- BoigBurate Bepcuu penieHus npooieMbl, 0CO3HABaTh KOHEUHBIN Pe3yIbTaT, BRIOMPATh U3 MPEUI0KEHHBIX U UCKAaTh CAMOCTOSITETIHHO CPE/ICTBA
JOCTHKCHHSI IICTTH.
- CocTaBisaTh (MHAUBUIYATbHO WM B TPYIIIE) IJIaH PelieHus! IpooOaeMbl (BBIMOTHEHUS TPOEKTA).
- Paboras mo mnany, CBEpsITh CBOM ACUCTBHUS C IIENIBIO U, TPH HEOOXOIUMOCTH, UCTIPABIISATH OITHOKH CAMOCTOSITENBHO.
- B muanore ¢ yuuteiieM COBEpIICHCTBOBATh CAMOCTOSTEIIFHO BRIPAOOTAaHHBIC KPUTEPUU OLICHKH.
Kommynuxamusnvie YVJ/I:
- CaMOCTOATEIHHO OPTaHN30BBIBATh YU€OHOE B3aMMO/ICHCTBHE B TPYIIIEe (OMpeneNsiTh 00IUe eNH, paCIpeaeNaTh POIH, JOTOBAPUBATHCS JPYT C
JIPYTOM H T.II.).
CpenctBom GhopMHUPOBaHHS KOMMYHUKATUBHBIX Y Y [l CiTy’KaT TEXHOJIOTHS TTPOOIEMHOTO Arajtora (moOy X Aaroiuil U TOABOISIITNN JUAJIOT) U padoTa B
MaJIbIX TPyNIax, a TAkKe UCIOJb30BaHNE HA YPOKAX DJIEMEHTOB TEXHOJIOTUHU MPOAYKTUBHOTO YTECHUSI.
IIpenMeTHBIMHU pe3yJIbTaTAMU U3yUCHUS TIPEIMETa « XUMUS) SIBIISIOTCS:
- ®opMUpOBaHUE MTEPBOHAYANIBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABIECHUHN O BEIIeCTBaX, MX MPEBPALICHUSIX U MPAKTUYECKOM MPUMEHEHHH;
OBJIaJICHHUE MOHSATUIHBIM aNIapaTOM U CUMBOJIMYECKUM SI3bIKOM XUMUMU;

- Oco3HaHMe 06EKTUBHO 3HAYMMOCTU OCHOB XMMUYECKOM HayKM Kak 061acTM cOBPEMEHHOTO eCTECTBO3HAHMA, XMMUYECKUX NpeBpaLLeHu

OpraHNYeCKUX U HEOPFraHMYECKNX BELLECTB KaK OCHOBbI MHOMMX ABJIEHWUI }XUBOM M HEXMBOW NpUpoabl; yrnybneHne npeactaBneHnn o
MaTepuasbHOM egUHCTBE MUPa3;



- OBJylaJieHle OCHOBAMU XMMHUYECKOI rPaMOTHOCTHU: CIIOCOOHOCTBIO aHAIM3UPOBATh U OOBEKTHUBHO OIICHUBATh KU3HEHHbIE CUTYAalluH, CBA3aHHBIC C
XUMHEH, HaBbIKaMU 0e30MmacHOro oopalieHus ¢ BelecTBaMy, UCTIOIb3YEMBbIMU B TTOBCETHEBHOM JKU3HHU; YMEHUEM aHATU3UPOBATh U TUIAHUPOBATH
HKOJIOTHYECKH 0€301acHOe TIOBEJICHNE B IIETISIX COEPEKEHUS 3/I0POBhS U OKPY>KAIOLIEH CpeIbl;

- opMupoBaHNE YMEHUI YCTaHABIMBATH CBSI3H MEXIY PEAThHO HAOII0JaEMBIMU XUMHUYECKUMH SBJICHUSIMHU U TIPOIIECCAMHU, TTPOUCXOISIINMH B

MUKPOMHUPE, OOBACHATH TPUUNHBI MHOT000pa3usl BEIIECTB, 3aBUCUMOCTh MX CBOMCTB OT COCTaBa M CTPOCHHUS, a TAK)KE 3aBUCUMOCTH MPUMEHEH U
BEILIECTB OT UX CBOMCTB;

- [IppoOperenus onbiTa UCIOIB30BaHUS PA3JIMYHBIX METOI0B U3YUEHHUS BEIIECTB; HAOIIOACHHS 32 UX IIPEBPAILEHUSIMHU IIPH IIPOBEIEHUH HECI0KHBIX
XMUMHUYECKHUX 3KCIIEPUMEHTOB C MCIIOJIb30BaHUEM JIAOOPATOPHOI0 000PYJ0BaHUS U TPUOOPOB;

- YMeHue OKa3bIBaTh MEPBYIO OMOIIb MPU OTPABICHUAX, 05KOTAX U APYTHX TpaBMax, CBSI3aHHBIX C BEHIECTBAMH U J1a00OPaTOPHBIM 000PYI0BAHUEM;
- OBnazieHue nmpruemMaMu padoThl ¢ HHPOpMaILHel XUMIUYECKOT 0 COJIepKaHus, MPEACTaBIEHHOM B pa3Ho Gopme (B BUJIE TeKCTa, (hopMyIl, TpaduKoB,
TaOJIMYHBIX TaHHBIX, cXeM, hoTorpaduil u ap.)

- Co3gaHune ocHOBbI AN GOPMMPOBAHMNA MHTEPECA K PACLUMPEHUIO U YINYBNEHUI0O XMMNYECKMX 3HAHWUI U BbIDOpA XMMMK KaK NpoduabHOro
npeameTa Npu nepexose Ha CTyneHb cpefHero (noaHoro) obuwero o6pasoBaHusA, a B fafbHENLWEM U B KayecTBe cdhepbl cBOe NpodeccnoHaibHOoM
[eATeNbHOCTY;

.- dopmunpoBaHue npeacTaBAEHUI O 3HAYEHUN XMMUYECKON HAYKM B PELLEHMWN COBPEMEHHbIX 3KONOTrMYeCcKnx npobiem, B TOM ymcne B
npeAoTBPALLEHNM TEXHOTEHHbIX M SKONOTMYECKUX KaTacTpood.

Obuwaa xapakmepucmuKa y4ebHo20 npoyecca:

OcHOBHble mexHono2uu 06yquun:

Mporpamma Kypca « XMMmnn» NocTpoeHa Ha OCHOBE CMMPaNbHOM MOAENN, NPeayCMaTPUBAIOLLEN NOCTENEHHoe pa3BuTHe U yraybnexHune
TEOPEeTUYECKUX NPeaCTaBNeHUI NPU TIMHEMHOM O3HAKOMJIEHUM C IMMNUPUYECKUM MATEPUANOM

TecTbl, CamocToATe/IbHblE pa60Ta, KOHTPO/1IbHbIE pa6OTbI, yCTHbIVI Oonpoc, 3awnTa nccnenoBatesibCknx pa60T.

Mpeobnagatowmmm GopmMmamm TEKYLLLEFO KOHTPONA ABNAKOTCA CAMOCTOATE/IbHbIE M KOHTPO/IbHbIE PaboTbl, pa3nnyHble TeCToBble GOPMbl KOHTPONSA.
MpPOMEXKYTOUHbI M UTOFOBbI KOHTPO/b NPOBOAUTCA B GOPME KOHTPOIbHbIX paboT

O60cHOBaHuMe: Npu N3y4eHMUM Ha3BaAHHbIX TEM HEL0CTAaTOYHO BPEMEHM ANA npoBeaeHmA 0606LWatowmx ypoKoB 1 YPOKOB NO PELUEHUIO PACYETHbBIX U
KauyeCTBEHHbIX 33434, a YPOKM 3TN HEOBXOAMMbI, TaK KaK HanpaB/eHbl HA peasin3aLmio BaXHeNWnX TpeboBaHMM K 3HAHMAM yYaLLMXCA — MPUMEHEHNE
NOJIYYEHHbIX 3HAHWI AN1A BbINOJIHEHMA TPEHMPOBOYHbIX YNPaXKHEHUN N NOAFOTOBKE K KOHTPO/IbHOM paboTte. O606watowee paboTbl NO3BONAOT
BbIIBUTb CTENEHb OBNAAEHMUA YHALWMMMUCA 3HAHUAMM MO OCHOBHbIM BOMPOCAM Kypca OpraHMYeCcKom XMMKUK; TOTOBHOCTb K caadve O no xumuu.



dopmynnpoBKa HazBaHWUI pPa3aenoB M TEM COOTBETCTBYET aBTOPCKOM Nporpamme. Bce npaktuyeckue paboTbl, 4€MOHCTpaLmMn, NabopaTopHble
OMbITbl B3ATbl N3 NPOrpammbl Kypca Xumun ana 9 knacca astopa H.H. MNapa.

Pa3nen 1. MHOrooOpasue XuMH4ECKUX PEAKIIMI

Knaccudukanus XuMUYeCKUX peakuii: peakliui COeINHEHNS,

pa3noxeHus, 3amenieHusi, obOmeHa. OKUCIMTETbHO-BOCCTAHOBUTENbHbIE peakuuu. OKHUCIUTENb, BOCCTAHOBUTENb, TMPOLECCH OKHCICHUS H
BOoCcCTaHOBJEHMsI. COCTaBIEHNE YPAaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI C IIOMOIIBIO METO/1a 3JIEKTPOHHOTO OanaHca.

TeroBbie 3h(dEKTBI XUMHUYECKHX PEAKIUNA. DK30TEPMUUYECKHE W HHIOTCPMUUYECKHE pPEaKIuH. TepMOXUMHYECKHE YpaBHEHHs. Pacuérel 1o
TEPMOXUMHUYECKUM YPAaBHEHUSIM.

CkopocTh XUMHUYECKUX peakiuil. DaKTOpbl, BIMSIOIMIME HA CKOPOCTh XMMHUYECKHUX peakuuil. [leppoHadaibHOE npeacTaBiIeHUe O KaTaJIn3e.
OG6parumbie peakuun. [ToHATHE 0 XUMHYECKOM PAaBHOBECHH.

XUMUYECKHE PEaKIuu B BOJAHBIX PACTBOpaxX. DNEKTPOIUTHI  HeINeKTponuThl. Moubl. KaTHoOHBI U aHuOHBL. [ udpamuas meopus
pacmeopos. INEKTPOIINTUYECKAs TUCCOLUALNs KUCIOT, OCHOBaHUM

u cosierd. Criabbie U CUITBHBIC 3JIEKTPOIUTHI. CTENeHb TUCCOIMAIIH.

Peakuuu nonHoro oOMeHa. Y ciaoBus T€USHHsI peakiuii HOHHOTO

oOMeHa 110 KOHIA. XMMHUYECKHE CBOICTBA OCHOBHBIX KJACCOB HEOPraHMUYECKHX COCIUHEHMH B CBETE NPEACTaBICHUH 00 3IEKTPOIUTUYECKON
JICCOLMAIMU ¥ OKUCIUTENbHO- BOCCTAHOBUTEIbHBIX PEAKIUAX.

Tonamue o cudponuse coneil.

MpaKTtnyeckue pabotbi:

N3yyeHne BANAHMA YCNOBUI NPOBELEHUA XMMNYECKON peaKLLMmn HA eé CKOpPOCTb.
PeweHne akcnepMmeHTaNnbHbIX 33434 No Teme «CBOMCTBA KUC/IOT, CONEM U OCHOBAHUM KaK 3N1€KTPOIUTOB»
NabopartopHbie onbiTbl: Peakunn obmeHa mexKay pacTBopamm 3N1eKTPONTOB

PacyerHble 3a1a4n: BeIYMCIICHNS 10 TEPMOXUMHUUYECKUM YPABHEHUAM PEAKLUH.

Pa3nen 2. MHoroo6pasue BemiecTB

Hewmeramnsl. ['anorenst. [lonoxeHue B NEpUOIUYECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOEHUE UX aTOMOB. Haxoxienne

B npupoie. PU3nuecKne U XUMUYECKHE CBOKMCTBA raJIOTE€HOB.

CpaBHUTENIbHAS XapaKTEPUCTHUKA rajloreHoB. [lonyyeHne n npuMeHeHne raioreHoB. Xuop. @Pu3znyeckue 1 XuMu4eckue cBoiicta xsopa.llpumenenne
xjopa. XnopoBojopoa. Puszndeckue cBoiictBa. [lonmyuenne. ComnsiHas kucinora u e€ conu. KauecTBeHHast peakiusi Ha XJIOpUI-UOHbL. Pacro3HaBaHue
XJIOPUIOB, OPOMHIOB, HOAH/IOB.

Kucnopon u cepa. [lonoxenue B nepuoanuecKoi CHCTEME XUMUYECKUX JJIEMEHTOB, CTPOCHHE X aTOMOB. Cepa. AJIIOTpONus CEpBhl.

®dusnueckue U xumuueckue cpoiicrea. Haxoxaenue B npupoge. [Ipumenenune cepol. CepoBogopoa. CepoBoaopoAHAS KUCIOTA U €€ COJIU.
KauectBennas peaxius Ha cynbhua-uonsl. Oxcun cepoi(1V). dusnueckue n xumudeckue cBorctpa. [Ipumenenue. CepHucTas KUCIOTa U

e€ conmu. KauectBennas peakmus Ha cyiabdut-monsl. Oxeun cepbi( V).



CepHas kuciota. XUMHUYECKHE CBOWCTBa pa30aBJICHHOW M KOHIICHTPUPOBAHHOM CepHOM KucIoThl. KauecTBeHHas peakmus Ha Cyiab()aTHOHBHIL.
XHUMHYECKUE PEAKIINY, JIEKAITUE B OCHOBE IMOJYUYEHHS CEPHOM KUCIOTHI B MPOMBINIIEHHOCTH. [I[puMeHeHe cepHOI KUCTOTBHI.

Aot u pocdop. [TomoxkeHne B MepruoIuIECKON CUCTEME XUMUYECKUX 3JIEMEHTOB, CTPOCHUE UX aTOMOB. A30T, PU3NUIECKHEC 1 XUMUICCKUE CBOM CTBA,
noyrydeHue u npumeHenue. Kpyrosopor azora B

npupoje. Ammuak. @u3ndeckue 1 XMMHUYECKUE CBOMCTBA aMMHAKa,

noJjiyuyeHue, npuMeHenue. Coan aMMoHUS. A30THas KUCJIOTa U €€

cBoiicTBa. OKUCIUTENbHBIE CBOMCTBA A30THOM KUCIOTHI. [lomyuenne

A30THOU KHUCJIOTHI B TabopaTtopun. XUMUYECKHE PEAKIUH, JIeKAIUE

B OCHOBE IOJYY€HHUS a30THON KUCIOTHI B MPOMBIIIIEHHOCTH. [IpuMenenne a30THOM KUCIOThL. CoNu a30THOM KUCIIOTHI U UX MPUMEHEHUE. A30THBIE
ya0OpeHws.

dochop. Annorponus Gochopa. Duzndeckre U XUMHUECKHE

cBoiictBa docdopa. Oxcun pochopa(V). DocdopHas kucnora u eé

conu. docdopHbie ynodpeHusi.

VYraepon u kpemuuid. [TonoxxeHue B NeprUoIUYECKON CUCTEME

XUMHUYECKUX 3JIEMEHTOB, CTPOCHHE UX aTOMOB. YTJIEPO. AJUIOTPONHUs

yriepona. Puznyueckrue W XMMHUYECKHE CBOMCTBA yriepoja. AmcopOums. YrapHbId ra3, CBOWCTBAa M (PU3MOJIOTHYECKOE JCUCTBHE HA OPraHU3M.
Yrnekuciblit ra3. YroapHas kucioTa u e€ coiu. KauectBenHas peakuus Ha kapooHaT-MoHbBL. KpyroBopoT yriiepoaa B mpupo/e.

Opranndeckue COeIMHEHHUs yIiiepoa.

Kpemuuii. Oxcun kpemuusa(1V). Kpemuuenas kucnota u e€ conu. Cmexno. Llemenm.

Meramnsl. [lonoxkeHne METaioB B NEPUOJUYECKOM CHCTEME XMMHUYECKHUX 3JIEMEHTOB, CTPOEHHE MX aTOMOB. Mertamunueckas cBsi3b. Puznueckue
CBOWCTBA METAJUIOB. P11 aKTHBHOCTH METAIJIOB (JEKTPOXMMHUYECKHA psiJl HANPSHKEHUH MeTayuloB). XMMUYECKHEe CBOIcTBa MeTailIoB. OO0Iue Crocoos
nostydeHus: MetTajuioB. CIiiaBbl METaJIOB.

[Ilenounbie meTaibl. [lonokeHne MENOYHBIX METAIIIOB B IEPUOINYECKON CUCTEME, CTPOEHUE UX aTOMOB. Haxoxenue B mpupo/e.

®u3nuecKre 1 XMMUUYECKHE CBOMCTBA IIEJTOUHbIX METAILIOB. [[pMeHeHNE IETOUYHBIX METAIJIOB U UX COCAUHEHUH.

[Ilenmouno3zemenbHabie MeTAILTEL. [To10KEHNE 1MIET0YHO3EMENbHBIX METAJNIOB B MIEPUOANYECKON CUCTEME, CTPOCHHE UX aTOMOB. HaxoskieHue B mpupoie.
Marnuii 1 KaJabIiuid, UX BakKHEHIHe coequHeHus. JKECTKOCTh BOBI M CITOCOOKI €€ yCTpaHEHUSI.

Anmomunui. [lonoxxeHue anmoMUHUS B IEPUOANYECKON CUCTEME, CTpoeHue ero aroma. Haxoxaenue B npupojae. Gusndyeckue 1 XMMHUYECKUE CBOMCTBA
amromuHus. [IpumMeHenne amroMuHUS. AM(POTEPHOCTh OKCHJIA ¥ TUIPOKCUIA ATFOMUHUS.

Keneso. [TonoxxeHue xene3a B IEpUOIMYECKON CCTEME, CTpOoeHUE ero aroma. Haxoxxaenue B mpupojae. Pu3nyeckre 1 XUMUYECKHUE CBOMCTBA JKee3a.
Baxneiimue coenuHeHus xene3a: OKCuabl, ruapokcusl u conu xeneza(ll) u xenesa(Ill). KauectBennsie peakiuu Ha noHsl Fe2+ u Fe3+ .
JdemoHcTpauyum:

®ur3myeckne cBOMCTBA ranoreHoB. MNoayyeHne x10pOBOAOPOAA U PACTBOPEHME ero B Boge. ANnoTponHblie mogudukaumm cepbl. O6pasubl
NPUPOAHbIX CyNbduaoB 1 cynbdaTtoBs. MonydyeHMe ammnaKka u ero pactsopeHume B Boge. O3HakoMmneHue ¢ obpasuamu NPUPOAHbLIX HATPATOB,
docdaTos



Moaenu KpUcTannmyeckmx pewéTok aamasa v rpadpumrta. 3HaKOMCTBO € 06pa3Lamu NPUPOAHbIX KAPHOHATOB M CUNMKATOB 3HAKOMCTBO € 0bpasuamm
BaXKHENLLINX COEANHEHWNI HATPUA, Kanua, NPUPOAHbIX COeANHEHUN KaNbLUsA, PyAaMU Kenesa, CoOeAMHEHUAMMN antoMuHUA. Bsaumogaencrene
LLLeIOYHbIX, LLLeN0YHO3EMENbHbIX META/I/I0OB U a/IlOMUHUA C BOAOW. CKUraHMe Kenesa B KUCI0POoae U X/10pe.

MpakTuyeckme paboTbl:

MonyyeHne CONAHOM KUCNOTbI U U3y4YeHNe e€ CBOMCTB.

PelweHune akcnepmumeHTanbHbIX 3aga4 No Teme «Kncnopog n cepa»

MonyyeHMe ammmnaka 1 N3y4eHne ero CBOMCTB.

Mony4yeHune okcmaa yrnepoaa (V) n nsyyenue ero csoiicts. PacnosHaBaHuMe KapboHaTOB.
PelweHune aKcnepMmeHTabHbIX 3a4a4 No Teme «MeTannbl U UX COeANHEHUAY.
NabopaTtopHble onbITbI:

BbITecHeHUWe ranoreHamm Apyr Apyra u3 pacTBOPOB UX COeAUHEHUN.

KauecTtBeHHble peakuuun cynbdua-, cynbdut- n cynbdaT- MOHOB B pacTBOpE.
O3HakomeHKne c obpasuamm cepbl U €€ NPUPOAHLIMU COEANHEHUAMMN.
B3avmopencrsmne conem aMmmoHUsA €O LeaoYamu.

KauecTBeHHble peakLunmn Ha KapboHaT- U CUANKAT- UOHBI.

KauecTBeHHasa peaKkuma Ha Yr1eKUCAbli ras.

N3yyeHne obpa3LoB meTannos. Bsanmoaencrsme metannios ¢ pacTBoOpamu conei.
O3HaKoM/IEHWE CO CBOMCTBAMM M NpPeBpaLLEHNAMN KapbOHATOB M rMAPOKaPOOHATOB.
MonyyeHune rmapoKkcnaa atoMMHUA N B3AUMOLENCTBUE Er0 C KUCA0TaMM U Wwenodamn. KauecTBeHHble peakuum Ha MoHbl Fe2+ 1 Fe3+
PacueTHble 3agauu:

BblumncneHma no XxMummyeckmm YpaBHEHUAM MacCChl, 06BbEMA UM KONNYECTBA Belw,ecrsa O4HOro U3 NPoAayKToB peakunn no macce NCXogHoro
BewecTBa, O6'béMV AN Konnm4yecTtey BelwecTtBa, cogepawiero onpe,a,enéHHyro aonto npwv\eceﬁ.



Paznen 3. Kparkuit 0030p BaXHEHIITNX OPTAaHUYECKUX BEIIECTB

[Tpeamer opranndeckoit xumun. Heopranmdeckue 1 opraHndeckrue CoeiMHeHMs. YTIIepoa — OCHOBA Xu3HU Ha 3emiie. OCOOEHHOCTH CTPOEHUs aToMa
yIJepoaa B OpraHU4YECKUX COCAUHEHUSIX.

YrneBopoponsl. [lpenenbHble (HaChILIEHHBIE) YTIIEBOOPOIBI.

Meran, 3TaH, MponaH — NPOCTENINE NPEACTABUTEIHN NPEAEIbHBIX

yraeBofopoaoB. CTpyKTypHbIE (POPMYJIBI YTIIEBOIOPOIOB. ['OMOTIOTHUECKH psiA IpeaeTbHBIX YTraeBoA0poaoB. ['omonoru. dusnyeckue u
XMMHMYECKHAE CBOWCTBA IPEICIBHBIX YIVIEBOAOPONOB. Peakumm ropeHus u 3aMenicHus. HaxoxkneHue B IpHUpOAE NPEACIBHBIX YINIEBOAOPOIOB.
ITpumeHeHue MeTaHa.

HenpenenbHble (HEHACBILLIEHHBIE) YTIIIEBOJOPOIbl. DTUIECHOBBIN

PAI HETIpeAeIbHBIX YIIIEBOAOPOJOB. DTuiieH. Pu3nueckrue U XUMUYEeCKHe CBOWCTBA ATHIIeHa. Peakius npucoennnenus. KauecTBeHHble

peakuuu Ha 3TuiieH. Peakunsa nonmmMepusanuu. [lonnatunes. [Ipumenenne stuinena.

ALIeTUIIEHOBBIN psAJl HETPEAETbHBIX YIJIEBOJOPOIOB. ALIETUIIEH.

CgoiicTBa aneruiena. [I[pumMenenue anerusieHa.

[TpousBonHble yrieBonopoaoB. Kpatkuii 06030p opraHndeckux

COEMHEHUI: 0IHOATOMHBIE CIIUPTHI (METAHOJ, TAHOJI), MHOTOaTOMHBIE CIUPTHI (3TUIICHTJIMKOJIb, TIIMLEPHH ), KAPOOHOBBIE KUCIOTHI

(MypaBbHHas!, YKCyCHasl), CIIOKHbIE 3(QUPBI, AKUPbI, YIIIEBOAbI (IJII0K03a, caxapo3a, KpaxMai, LelIi0J103a), aMUHOKUCIIOTHL, 6enku. Poib

0€JIKOB B OpraHU3Me.

IlonsiTHE O BBICOKOMOJIEKYJISIPHBIX BellecTBax. CTpyKTypa IOJIMMEPOB: MOHOMEpP, IOJMMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALUH.
[lonusTunex, NoaUNIpPONUIECH, HOIUBUHUIXIOPHI.

AemoHcTpauun:

Mopgenv MoneKkyn opraHUYecKnx coeanHeHnin. FfopeHme yrneBoaopoaoB M 06HapyKeHWe NPOAYKTOB UX ropeHms. KauecTBeHHAn peakums Ha 3TUEH.
MonyyeHune aTuneHa. PactBopeHWe 3TUNOBOrO CNupTa B Boge. PacTBopeHue ranuepuHa B Boae. MonyyeHne u CBOMCTBA YKCYCHOWM KUCNOTbI.
MccnesoBaHWe CBOMCTB KMPOB: PaCTBOPUMOCTb B BOAE M OPraHMYeCcKMx pactBopuTensx. KauecTBeHHble peaKkLmu Ha rI0KOo3y U Kpaxmari.
O3HaKomeHuWe ¢ 06pasuamun U3gennin 3 NoNN3TUAEHa, NOANNPONUAEHA, NONUBUHUNXIOPUAA.

npaKTW-IeCKMe pa6OTbI crpynnmnpoBaHbl B 6/10KM — XMMUYECcKme NPaKTUKYMbIl, KOTOPblIE CNYXKAT HE TOZIbKO CpeacCTBOM 3aKpenaeHnA yMGHMﬁ n
HaBbIKOB, HO TaKXe 1 CpeacTBOM KOHTPO/1A 3a Ka4eCTBOM UX Cd)OpMVIpOBaHHOCTVI.

Crucok numepamypol 041 y4auwjuxcs:
YyebHUKMU:
1. Pyasutuc I.E. Xumua: 9 kn.: yueb. ana obuieobpasosar. YupexkaeHuit / I.E. Pyasutuc, ®.I. denbamaH. — M.:

MpoceeuweHme.



2. Fapa H.H. Xumusa: 3aaa4HMK C «NOMOLLHUKOM»: 8-9 Knaccbl / H.H. Mapa. — M.: MNpocseuleHue

Cnucok numepamypoi 044 Neda20208:

1. Pyasutuc I.E. Xumua: 9kn.: yueb. ana obuieobpasosart. YupexaeHuii / I.E. Pyasutuc, ®.I. Penbaman. — M.:
MpoceeuweHme.

2. XumuA: 9 Kn.: aNeKTPOHHOE NPUIOKEHNE K YYeOHUKY.

3. Mapa H.H. Xumua: 3a4a4HMK C «MOMOLLHUKOM»: 8-9 Knaccbl / H.H. Mapa. — M.: MpocselleHue.

4. Tapa H.H. Xumus. Paboume nporpammebl. NpegmeTHasa AMHUA yuebHuKos I.E. PyasuTtuca, ®.I. denbamaHa. 8-9 knaccwl/ H.H. Fapa. — M.:
MNpoceeuweHme.

5. Pageukunin A.M. Xumusa: guaaktudecknin matepman: 8-9 kn. / A.M. Pageuknin. — M.: MpocselleHme.
6. Fapa H.H. Xumua. Ypoku: 9 kn. / H.H. Fapa. — M.: lMpocBselleHue.

7. boposckux T.A. TecTbl N0 xumuu. NepBoHaYanbHble xumudeckme noHATUA. Kncnopoa. Bogopog. Boga, pactsopbl. OCHOBHbIe Kiacchl
HeopraHn4yecux coegmMHeHnM: 9 Kn.: K yuebHuky .E. Pyasutuca, d.I. Penbamana «Xumua. 8 knace». — M.: U3pgaTtenbcTBo «IKk3ameH», 2010.

Temamu4eckoe rnjaaHupogaHue




Ne | HaumeHoBaHue TeMbI Bcero N3 Hux N3 HNX KOHTPOJSIbHbIE
Hacos npakTuyeckme paboThbl patore
1 [MoBTOpeHNe OCHOBHbIX BOMPOCOB Kypca 8 Kil. 2 1
2 | Knaccudukauysa XMMmyeckux peakumm 6 1
3 | Xumnyeckune peakumm B BOAHbIX pacTBOpax 8 1
4 | lanoreHbl 3 1 1
5 | Kucnopog u cepa 8 1
6 | A3oT 1 doccop 10 1
7 | Yrnepoa n KpeMHUn 7 1
8 | Metannbl 14 1 1
9 | OcHOBbI OpraHM4YeCcKoOn XMMmnn 7
lMoBTOpPEHNE 1
3
WNtoro 68 7 4

KanengapHo-TemMaTnueckoe IIaHUpOBaHUE M0 XUMHHM I 9 kitacca (68 4acoB: 2 yaca B HEJIEIO)

(VMK Pymzutuc I'.E., ®enpaman @.I'. , DI'OC OOO0)

n/n

a/3

Tema ypoka OcHoOBHBbIE BUBI ®opma
HesITeJJbHOCTH opranmusa

IliiaHupyemble pe3yJibTaThbl

JlaTa mo
IUIAHY

AaTa no
dakrty




111011 IIpenmeTHbBIE MeTanpeaMeTHble: JIMYHOCTHBIE
oOpa3oBa IHo3naBareabHbie YY/I,
TeJILHOT0 PeryasiruBnbie YVY/I,
npomecca KommynukatuBHbie YY |
IloBTOpPEHNE OCHOBHBIX BOIIPOCOB Kypca 8 kiacca 2 u.
KOHCIIeKT | Mepuoaunyeckuit Mepuoanyeckuit yueOHOe | 3HaTb 0COBEHHOCTM MN: camocToATeNIbHO €o3A43aBaTk | DOpMHUPOBATH 6.09.23
33aKOH U 3aKOH M | 3aHATHEC CTPOeHMA aToma, NaaH a/IrOPUTMbI AEATE/IBHOCTU MOTHBAIMIO K
npu pewweHnn npobrem LeTeHANpaBIIeH
nepuoguyeckas nepuvogmyeckas XapaKTePUCTUKM TBOPYECKOTO W MOMCKOBOTO
cuctema cuctema XMMUYECKOro XapakTtepa ;10171
O.N.MeHpeneesa, XUMUYECKNX anemeHTa. YmeTb P: mp AT [O3HABATCITE 103HABATEIILHO
CTpoOeHue aToma 3/1eMeHTOoB JINZR XapaKTepun3osaTb 11€J1b, COXPAHSITH €€ TIPH i
MeHpeneeBa. XMMHU4yeckume BBITOJIHEHUH YYEOHBIX JIEH- JIeATeILHOCTH,
®U3NYECKIii CMbICA snemeHTbl (OT CTBAN OCO3HAHHOE,
nopAaaKOBOro BoZopoja Ao K: popmynmpoBatb YBAXKUTCIBHOC
HOomepa 3/1eMeHTa, Ka/ibLpsa) Ha OCHOBe cobcTBeHHOE MHeHMe. u
nobpoxxenaten
HOMepa nepuosa u NX NOIOXKEHUA B UKT: camocTosaTeNibHoe bHOE
HOMepa  rpynnol. Mepnopgunyeckoi npuobpeTeHme n nepeHoc OTHOLLEHME K
3aKoHOMepHOCTH cucteme .U, 3HAHUI Apyromy
YyesioBEKY, ero
NU3MeHeHuA MeHpaeneesa,
. MHEHWUI0,
CBOWCTB 3/1EMEHTOB COCTaB/IATb CXEMbI UX MMPOBO33peHH
B Nepuoaax, CTPOEHMUA. o

rpynnax. 3HauyeHwue

n3. CtpoeHune
aToma.
XapaKtepuctuKka
3/leMeHTa no ero
NOJIOKEHUIO B
nepuoamyeckom
cucrteme aMN.

MeHpeneeBa.




KOHCHEKT | XMMUYecKue CBolicTBa OKCMAO0B, | yueOHOE | YMeTb 06bACHATb M: BLIOGMPATL OCHOBAHMS 1 ®dopmupoBaTh 8.09.23
CBOWCTBA KN1accoB HE | KUCAOT, OCHOBaHUN | 3aHATHE 3aKOHOMEpPHOCTH KpUTCPHH JUT51 CPABHCHIA, 1 MOTHBAIHUIO K
2 . . Ki1accu(uKay 0ObEKTOB
OpraHUYecKmx v coneii. NMoxaTtne W3MEHEeHMs CBOIICTB L{C/ICHAIIpaBIICH
BeLLecTB. 0 NepexoaHbIX 3/1eMeHTOB B P: ymeTb camocroaTenbHo HOH
3NeMeHTax. npeaenax manbix KOHTPOAMPOBATD CBOE  OSHABATCILHO
BpemMs 1 yrnpasasaTb UM 51
AMdoTepHOCTb. nepuoaoB U raBHbIX K: OpMYAMDOBAT JeATETBHOCTH,
Fenetudeckme noArpynn, co6CTF:;e|ZH02 MHEHMe. OCOSHAHHOE,
psaAbl MeTanna u paccMoTpeTh YBaXUTEITHHOE
Hemena, reHEeTUYECKYIO UKT: camocToaTenbHoe 5
nepexoAHOro B3aUMOCBSI3b MEXIY gﬁzﬁfg.eTeHme M nepeHoc Aobpoxenaren
s/lemMeHTa. Kjaccamu bHOE
HEOpPTaHUYECKUX OTHOLLEHME K
COEJIMHEHHUII. apyromy
Ye/IOBEKY, ero
MHEHMUIo,
MWPOBO33pPEHU
0
Knaccupukanus xumuyeckux peaxkiuii (64)

3-4 |81 OKHCIUTENHHO — OBP. Oxucnurens | yuebnoe | Hayuares: Ilo3HaBaTenpHBIE: ®opmupoBars | 13.09.23
BOCCTAHOBUTEJILHBIE 1 BOCCTAHOBUTCJIb 3aHITUE KJIaCCI/I(l)PII_II/IpOBaTB IIOCTPOCHUE JIOTHYECKOU MOTHUBAIIUIO K
peakuuu. OxuciieHne u XUMHUYECKUC PEAKIIUU. | MM PacCyKICHUI; eJIeHapaBiIcH

BOCCTaHOBJICHUE [IpuBomIUTE IPHIMEPHI | YCTAHOBJICHNE IPUINHHO- -

PaccranoBka peaknui KaxmIoro CJICICTBCHHBIX CBS3CH. HOI

KO3 (QUITUCHTOB Trna. Pacro3HaBath KoMMYHHKATHBHEIC: YMEHHUE | MO3HABATEIHHO

METOJ0M OKHCJINTEIBbHO- C IOCTaTOYHOM TOYHOCTBIO u

SHCKTPOHHOFO BOCCTAHOBHUTCIILHBIC Bpra)KaTb CBOU MBICJIU B JCATCIBHOCTH,

Oananca B OBP peaxkuuu mno COOTBETCTBUHU C 3aJlayaMyd U | OCO3HAHHOE,
YpaBHEHUSM PEaKIUHA. | YCIOBUSIMHA KOMMYHUKAIIMH. | YBaXKHATEIHLHOE
Hoayuar Perynaruphbie: BlageHue u
BO3MOKHOCThH MOHOJIOTHYECKOH U JIoOpoXKeTaTeb
HayunThes: Onpenen | AMaIOTHYEecKol popMamu HOE
SITh TI0 YPABHECHHUIO peyn. OTHOIIICHUE K
peaKkuuu OKUCINUTEIND, Jpyromy

BOCCTaHOBHUTEIIb,

YEJIOBEKY, €Tro
MHEHHIO,




MIPOLIECC OKHUCIICHHUA, MHPOBO33pEHU
BOCCTaHOBJICHUSI. 0

§2 Ne 4 Tennoseie 3¢ dextsr | Ox3oTepmuueckue | yuebnoe | Hayuares: HaOmonar | llo3HaBaTedbHBIE: ®opmuposats | 15.09.23

XHUM. pCaKIUu. u 3aHATUC b U OITUCHIBATH OCYHICCTBJIATDH ITOUCK OEJIOCTHOC
SHJIOTEPMUUECKHE XHUMUYECKUE peakuy | HYXHOH HHpOpMaLuy B MHPOBO33pEHUE
peakuum C IOMOILBIO y4eOHUKe, aTiace. ,

€CTECTBEHHOTO SI3bIKa COOTBETCTBYIO
U sI3bIKa XMMUH. KoMMyHUKaTHBHEIE: mee

Hoxyuar YUHUTBCS BBIPAXKATh CBOU COBPECMCHHOMY
BO3MOKHOCTb MBICJIM B COOTBETCTBHHU C YPOBHIO
HAYYUTBHCHA: Breruucns 3ala4yaMi U YCIIOBUSIMU pa3BUTUA

Th TEIUTIOBOU AP PEeKT KOMMYHHKALIHH. HayKH.
peakiuu 1o PerynarupHble:

TCPMOXUMHYCCKOMY IIPOTrHO3UPOBATE PE3YIbTATHI

YPaBHCHHIO YPOBHSI YCBOCHHUE

CocraBnaTs H3y4aeMoro MaTepHana.

TEPMOXHUMHYECKHUE

YpaBHEHUS pEaKIUH.

§3, 4 CxopocTb CkopocTh yueOHOoe | Hayuarcsa: Uccnenos | [lozHaBaTesbHBIE: YMEHHE ®opmupoBath | 20.09.23

(n.pab.) XUMHYECKUX XHMHYECKOH 3aHATHE aTh YCJIOBUS, MIPUMEHSITH OJTy4YeHHbIE MOTHBALMIO K
peaxii. peaKIHm. BIIUSAIONLINE HA JaHHBIE IS peIIeHus 1[eJIeHaIpaBieH

Katanusatop. CKOPOCTh XMMHUYECKOH | MPaKTHUYECKUX 3a]aH. HOM
WHru6uTOp. peaknuu. Ilomxyuyar KoMMyHHKaTHBHEIE: yMEHHE TO3HABATENBHO
X HMIYECKOe BO3MOXKHOCTh OIIPEAEIATH eI CBOETO 51
paBHOBECHE HayuyuThes: OnuceiBa | 00y4eHus:, CTaBUTh U JIEATENBHOCTH,
Tb YCIIOBHS, (dbopmynupoBaTh s ce0st OCO3HaHHOE,
BIIUSAIONINE HA CKO- HOBEBIE 33Ja4H B yueOe U YBaXHUTEIbHOE
pPOCTb XMMHUYECKOH [I03HABaTEJIbHON u
peaxiuu. JeSITeTbHOCTH. Jo0poxenaTen
PerynstuBHbIE: BHO
MIPOTHO3HPYIOT PE3YIIBTATHL
YPOBHS yCBOEHHS
M3y4aeMOro MaTepuaa.

§2,3 [I/p Nel Uzyuenue VYpoxk 3akperienus | npaktnue | Haywaresi: IlpoBonut | Ilo3HaBaTenbHbIe: Pa3BuBath 22.09.23
BIIUSTHUS YCIIOBUI BITUSTHUS YCIIOBUH cKas b XMMHUYECKHUE ONBITHI, | OCYLIECTBIATH MOUCK YMEHHUS
TIPOBEICHNUS IIPOBEICHHUS pabota NIPU U3Y4YEHUHU HY>KHOH MH(pOpMaIny B OIICHUBATH

XHMHYECKOI BIIMSTHUS YCIIOBHUI y4eOHHKe, aTiace; CUTYaIUIO0 |
peaKIuH Ha ee npoBeeHNs oO0BsICHEHHE CYIIECTBEHHBIX | OMEPATHBHO
XUMHYECKON MIPU3HAKOB INOHSATHHA TEMBI. IPUHAMATh




XUMHYECKOM peakiui | CKOPOCTh peakuuu. [Iposoguts | OBrajeHne NPaKTUYECKUMH | pEIICHHUE,
Ha €€ CKOPOCTb. TEMIIEPaTYPBI,KOHI] TPYIIIOBBIE YMEHUSMH pabOoThl C KAPTOH. | HAXOIUTH
SHTpanuu,KaTaiamsa Ha6H}O,HeHI/IH BO BpEMA KOMMVHI/IKaTI/IBHBIe: AJICKBATHBIC

MIPOBEICHUS IIJIAHUPOBATH LENU U crocoObl
71a00paTOPHBIX OIIbI- CHOCOOBI B3aMOACHCTBUS; B3aMMOJIEHCTBH
ToB. [losryuaT 00OMEHHBATHCSI MHCHUSIMH, a1 c
BO3MOKHOCTh CIIymlIaTh APYT Apyra. OJTHOKJIACCHUKA
HAY4YHMThCH: PerynsatusHble: MH BO BpeMsi
YyacTBOBaTh B MIPOTHO3UPOBATH PE3YIBTATH | TPOBEICHHS
00CyXIeHUN YCBOECHHSI MaTeprana. MPAKTHYECKON
pe3yJIbTaTOB OMBITOB. paboTHI
Jlenate onpeneneHHbIe
BBIBOJIBI.

§5 T/3 Obpartumsie peakuud. | OOpaTUMEBIE U yueOHoe | Haywartcs: JlaBaTh [Ho3HaBaTenbHbBIE: ®opmupoBaTth | 27.09.23
Tlonsarue o HeoOpaTUMEbIe 3aHITHE oIpelelIieHne YCTaHaBJIUBATh IPUYUHHO- MHPOBO33pEHHUE
XUMHYECKOM XUMHUECKUE CKOPOCTH XMMHYECKOW | CIIEJICTBEHHBIE CBSI3U U ,

PaBHOBECHH. peaxuun peakuuu U ee 3aBUCHMOCTH. COOTBETCTBYIO
3aBUCHMOCTB OT KoMMYHHKAaTHBHEIE: niee
XuMudeckoe YCIIOBUHM MPOTEKaHHU | IUIAHUPOBATH LETH U COBPEMEHHOMY
paBHOBecHE peakuuu Iomxyqar CHocoOBI B3aMMOACHCTBHS, YPOBHIO
BO3MOKHOCTh [TOHMMATh MIO3ULIHIO pa3BUTUA
Hay4MThcs: JlaBaTh JPyTOro, y4acTBOBAaTh B HayKH,
oTpezieNieHNs MMOHATHH | KOJJIEKTUBHOM OOCY)KIECHHH | KOMMYHHUKATHB
«XUMHUYECKOe npoOsieMbl. PerynsTuBHble. | HYIO
PaBHOBECHEY, MIPUHUMATE ¥ COXPAHSITh KOMIIETEHTHOCT
«TIpsiMas peakuusi» 1 | ydeOHylo 3aaady; b U yBa)XCHUE
«obpaTHas peakuus», | YUUTHIBAThH BBIACICHHBIC K MHOW TOYKE
YCIJIOBUS CMEILICHUS YUUTEIEM OPUEHTHPBI 3peHus Npu
XUMHYECKOTO JnefcTBUSL. 00CyXIeHIH
paBHOBECHS pe3yIbTaToB
BBINOJIHEHHOU
paboTHI.
XuMHYeCcKHe peakiuu B BOAHBIX pacTBopax (84)

§6 Ne4 CymHocTb mponecca | DIEKTPOIINT. yuebHoe | Hayuares: O600mats | [lo3HaBaTeabHbIC: yMEHUE ®opmuposars | 29.09.23
anekTponuTHyeckoi | Heamekrposur. 3aHATHE 3HAaHMS O paCTBOPAX. OpPTraHHU30BbIBATh CBOIO MOTHBALUIO K
JMCCOIMALIAH, DNEKTPOTHTHIECK IIpoBoauTh JEeSITETbHOCTb. LieJIeHaIlpaBe

A MCCONHAIIN, HaOmI01eHu 32 KoMMyHMKaTHBHbIE: H-




rUJpaTanus. MOBEJEHUEM BEILIECTB | MIPUHUMATh U COXPAHSTh HO
Kpucrammorumpar B pacTBOpaXx, 3a y4eOHYIO0 3a/1a9y. IMO03HABATCILHO
BI. XUMHAYECKUMHU Perynaruphbie: 5
KpucTaumaeckas peaxkuusMu, q)opMHPOBaHHe U pa3BUTHUE IeATEILHOCTH,
BOJIA MPOTEKAIOLIUMU B YMEHHH BECTH OCO3HaHHOE,
pactBopax. Iloayuar CaMOCTOSITEIbHBIN MMOUCK, YBaXUTEIBHOE
BO3MOKHOCTh 0T00p MH(OPMALIHH. u
HayunThes: OOcyxaa Jo0poskearesn
Th U OOBSICHATE BHOE
MPUYHHY OTHOIIICHUE K
3JIEKTPOIPOBOTUMOCT Ipyromy
1 BOJHBIX PacTBOPOB, YEJIOBEKY, €ro
COJICH, KUCIOT U MHEHHUIO,
meja04Ye u
UITIOCTPUPOBATH MMPOBO33pEHU
npuMepamMu 0
HU3y4YE€HHBIE MOHSTUS
10 §7 Ne3 Jlmcconmarust Kucaotsl, menoun y4aeOHoe Hayuarcs: naBatsb Ilo3HaBaTeNbHBIE: YMEHUE ®opmupoBats | 4.10.23
KHUCJIOT, OCHOBAHUM U | U COJIU C TOUKHU 3aHATHE OnpeNeJCHUE MOHATUN | OPraHU30BBIBATH CBOIO OTBETCTBECHHOC
coeii. spenns T/ «KHUCIIOTa», JeSTeLHOCTh, BRIOUPATh OTHOIIICHUE K
CryneHuaras «OCHOBaHUE», «COJIb)» Cpe,Z[(iTBa IUTSL peanu3ainuu YUEHHUIO,
JCCOTHALHS C TOYKH 3pECHUs HeJIeH. TOTOBHOCTh H
cucnor. Vom TEOpUH } CITOCOOHOCTh K
IHAPOKCOHMUSA SJICKTPOJIMTHICCKON KoMMYHUKATHBHEIC: CaMOpa3BUTHIO
ArucCconralum. MNpUHUMATh U COXPAaHATh "
oayuyar y4eOHYy0 3a1a4y. camMoo00paszoBa
BO3MOKHOCTh PerynstuBHele: HHUTO
HAYYHThCS! (dbopMHpoOBaHUE U pa3BUTHE

0OBSACHATH O0IIHE
CBOMCTBA KUCIOTHBIX
M IIEJIOYHBIX
pacTBOPOB HATMIHEM
B HIX HOHOB BOJIOpO/Ia
Y THIIPOKCHI-HOHHOMH
COOTBETCTBEHHO, a
TaK)Ke COCTaBJIATh
ypaBHEHUS
3JIEKTPOJIUTUYECKOM

YMEHHH BECTU
CaMOCTOSITeIIbHBIN MTOWCK,
otOop nHpOpPMAITHH.




JHUCCOLMAIMN KHUCIIOT,
OCHOBAHHUI U coJIel

11 | §8 Crnalble 1 CHIIbHBIE Crenens yuebHoe | Hayuares: [aBaTh Ilo3HaBaTenbHbBIE: ®opmuposats | 6.10.23
3JICKTPOJIUTHI. JIEKTPOJUTHYCCKO 3aHATUC OIIPCACITICHU A HOHATHH YCTaHaBJIMBATb MPUINHHO- MHPOBO33PCHU
T/3 CrTelens it mMccomMauy. «AIEKTPOIIUTY, CJIEJICTBEHHBIE CBSI3H. e,
JUCCOIHAINN. CHIBHBIE U ClIabBIC HE3JICKTPOIIUTY, KoMMyHUKaTHBHBIE: YMEHHE | COOTBETCTBYIO
TEKTPOIATEL «AIEKTPOJINTUYECKAST | OMPEAENATh LIeJH CBOETO iee
mucconmanysi».Jlapate | 00ydeHus, CTaBUTh U COBPEMEHHOMY
omnpeneIcHus (hopmyHpoBaTh IS CeOs YPOBHIO
MOHSATUHN «CTEIECHb HOBBIE 337129 B yueOe u pa3BUTHUSA
3IEKTPOIUTHUECKON [103HABATEJIbHON HayKH,
JUCCOLUAITII, JeSATENbHOCTH, Pa3BUBATD KOMMYHUKATHUB
«CHUJIbHBIE MOTHBBI U UHTEPECHI CBOEH HYIO0
3NEKTPOIUTHI», [103HABaTeJIbHOM KOMIIETEHTHOC
«cmabble JEeSITETbHOCTH. Tb U
JIEKTPOITUTHD. PerynsatusHble! YBa)XKEHUE K
IMoayuar MPOTHO3UPYIOT PE3YIbTATHl | UHOM TOYKE
BO3MOKHOCTh YPOBHS YCBOCHUS 3peHus Mpu
Hayuurcs: [ToHnmats | U3yyaeMoro mMaTepuana; o0cy)KIeHnH
, B UEM COCTOUT MPUHUMAIOT ¥ COXPAHSIOT pe3yIbTaToOB
pa3HULIA MEXIY yueOHyI0 3a1a4y. BBINIOJTHEHHOM
CUJIBHBIMH U CJIa0BIMU paboTHI.
JIEKTPOIUTAMHI
12 | &9 Peakuuu moHHOrO Peaknuun wmoHHOrO | yueOHoe Hayuarcs: Ompenenst | [IpeamerHbre: ®opmupoBats | 11.10.23
obMeHa. oOMeHa: TOJHBIE U | 3aHSTHE Th P€aKIIMM WOHHOTO | aHaJM3WPOBATH U OTOMPATh MHPOBO33PEHU
Ne 6 COKpAIICHHEIE oOMeHa, YCIIOBHS UX rH(OpMaIuio; BEIIBIKEHHE | €,
HOHHBIC MpOTEKaHus. Y MeTh THIIOTE3 U UX 0OOCHOBAHUE; | COOTBETCTBYIO
ypaBHEHHUS. COCTaBJIATH MOJHBIE U | IOCTPOEHHUE JIOTHYECKOH iee
COKpallleHHbIe HOHHBIE | LEMH pacCy KACHUH. COBPEMEHHOMY
ypaBHEHUS KoMMyHHKaTHBHBIE: BHIOOP | YPOBHIO
HEOoOpaTHMBIX OCHOBAHMU U KPUTEPHUEB C pa3BUTHUSA
peaKuil ¥ pa3bACHITh | LEIbIO BbIACICHUSA HayKH,
UX CYIIHOCTh MIPU3HAKOB, YMEHUE C KOMMYHUKATHB
Hoayuar TOYHOCTBIO BBIPAXXaTh CBOU | HYIO
BO3MOXKHOCTh MBICJI! B COOTBETCTBHUU C KOMIIETEHTHOC
HAYYHUTbCS: TIPUBOU | 3aJa4aMU U yCIOBUSIMU Tb U

Tb IIPUMEPBI PEAKLUI
HOHHOTO 00OMeHa,
MIOYIIMX A0 KOHIA

KOMMYHUKaIUU.
PeI‘YJISITI/IBHI)Iei NIPpUHATUC U

YBaKEHUE K
HUHOU TOYKE
3peHus npu




COXpaHEHHUE y4eOHOU 00CYKICHUH
3aJaui. pe3yIbTaToB
BBITIOJTHEHHOHN
paboTHI.
13 | §10 I'unponus conei. I'moponus cone. yueObHoe | Hayuares:Konkperus | llozHaBaTedbHBIE: ®opmuposars | 13.10.23
11(n/p) Cuaponus 1mo 3aHATHC HMpOBATh MOHATHE CaMOCTOSITEIBHO BBIICIATE U | OTBETCTBEHHOE
KATHOHY ¥ aHHOHY. «uon». O0001mAaTh (hopMupOBaTH 11EITH; OTHOIIICHUE K
Tuaponus ¢ TIOHATHSI «KATHOH», aHaAJIM3UPOBAThH BOMPOCHI, YUEHHIO,
Pa3NOKEHIEM «aHHOHY. (hopMHPOBATH OTBETHI. TOTOBHOCTh H
COeMHEHHS I/ICCjIe)IOBaTI) KoMMyHUKATHBHEIE: CIIOCOOHOCTh K
CBOWCTBA PacTBOPOB y4acTBOBaTh B CaMOpPa3BUTHUIO
JIeKTposInTOB.JlaBaTh | KOJUIEKTUBHOM OOCY)XICHUU | U
oTIpesieNIicHIe mpo0OiieM; oOMeH MHEHHUSIMH, | camMmooOpa3oBa
THIIPOJIN3a COJIEH. MOHUMAaHHUE MO3ULHUN HHUIO.
IMonyuyar naprHepa. PeryiarusHele:
BO3MOKHOCTh CTaBHUTh YUEOHYIO 3a/1a4y Ha
HAYYHMTbCSA: COCTAaBJIA | OCHOBE COOTHECEHHS TOTO,
Th YpaBHEHUS YTO yXKe U3BECTHO U
peaxkuii TuApoIn3a YCBOEHO, U TOT'O, YTO €e1Ie
coJIeH M OTpeneniTh HEU3BECTHO.
XapakTep cpelsl
pacTBOpOB coJIel 1o
HX COCTaBY
14 | Th.2 [1/p. No2.Pemrenue YPOK 3aKperieHusl | MpakTh4e | YMETh HNPUMEHSTh IIpenmeTHble: Pa3BuBats 18.10.23
9KCIIEPUMEHTANIBHBIX | MPOMIEHHOTO cKkas TEOpETHYECKNE 3HAHMS | aHAJIM3UPOBATh U OTOMPATh | YMEHHS
327124 [0 TEME: MaTepHana pabora HAa IPAKTHUKE, nH(GOPMaLIO; BHIABUKECHUE | OLICHUBATh
«CBOHCTBA KHCIIOT, OOBACHATH TUIIOTE3 U UX OOOCHOBAHUE; | CHTYalMI0 U
OCHOBAHMH H COIED Otpabotka pe3yIbTaThI MIOCTPOEHUE JTOTMYECKON OIIEPAaTUBHO
anropuT™Ma MIPOBOAMMBIX OIIBITOB, | LIEMHU PacCy>KACHUHN. MIPUHUMATh
COCTaBJICHUSA XapaKTepu30BaTh KomMMyHHKaTHBHBIE: BHIOOD | pelieHue,
TTOJTHBIX U yCIIOBUSl MPOTEKAaHUS | OCHOBAaHUM U KPUTEPUEB C HaXOJUTh
COKPAIICHHBIX peakuuii B pacTBOpax | LEJbIO BBIIEICHUS aJIeKBaTHbIE
ypaBHeHuii JJIEKTPOIUTOB JI0 MIPU3HAKOB, YMEHHE C CITOCOOBI §
HOHHBIX PeaKitaii KOHIIA. TOYHOCTBIO BBIpa)KaTh CBOM | B3aUMOACHCTB
MBICJIH B COOTBETCTBUH C us ¢
3aJa4yaMH U YCIOBHSIMU OJTHOKJIACCHUK




KOMMYHUKaIUU.

aMu BO BpeMs

PerynsaTuBHbBIE: COXpaHEHHE | MPOBEACHUS
y4eOHOI 3a1aun MPaKTUYECKON
paboThI

15 | n2 O06001EeHue 1Mo TeMe: yueOHOoe | Hayuarcs: 0600mats | [lo3HaBaTenbHbBIC: ®opmuposars | 20.10.23
«XuMmuyeckue 3aHATHE 3HAHUS, YMEHHUS U CaMOCTOSATEIILHO BBIIENSATh U | OTBETCTBEHHOE
PEeaKIiH B BOJHBIX HaBBIKH, TIOJTy4YeHHbIE | (POPMHUPOBATH LIEIIH; OTHOILIEHUE K
pacTBopax» IIpU U3YYECHHUH TEMBI aHaJIM3UPOBATH BOIIPOCHI U YYEHHUIO,

(hopMHPOBaTH OTBETHI. TOTOBHOCTh H
KoMMYHHKAaTHBHEIE: CHOCOOHOCTh K
y4acTBOBATh KOJUIEKTUBOM B | CAMOPa3BUTHIO
00CyXIeHUH TPOOIIEM; u

00MEH MHEHUSIMH, TIOHUMAaTh | caMo00pa3oBa
MO3ULIMIO IAPTHEPA. HHIO.
PerynarupHble: IPUHUMAIOT

U COXPAHSIOT YYCOHYIO

3aJ1a4y; COCTaBJIAIOT IUIaH U
MTOCJIEJOBATENBHOCTD

ENCTBUM.

16 | In.2 Kontponbhas padota | Ypok KOHTPOJIS U yaebHoe Hayuarcs: npumenar | Ilo3naBarenbHble: ®opmuposars | 25.10.23
Nel.mo Teme : OLICHKH 3HAHMM 3aHATHE b 3HAHUS, YMEHUSA U OCYILECTBIIATh IIOUCK OTBETCTBEHHOE
«XuMudecKue yyJammxcs HaBBIKH, MTOJIyYeHHbIC | HYXXHOH HH(pOpMAINK B OTHOILEHUE K
PEaKIHK B BOXHBIX IIpU U3YYECHHUH TEMBI y4ueOHHUKe, aTiace. YYEHHUIO,
pacTBOpax» KOMMYHHKATHBHEIE TOTOBHOCTh H

YUHUTBCA BBIPaXKaTh CBOH CHOCOOHOCTh K
MBICJII B COOTBETCTBUU C CaMOpa3BUTHIO
3a/la4aMU U YCIOBUSAMU u
KOMMYHUKAIUU. camooOpa3oBa
PerynarupHbie: HHIO.
HPOTHO3UPOBATH PE3YJIbTATHI
YPOBHS yCBOEHHE
M3y4aeMOro MaTepuaa.
I'anorens! (34)
17 | In.3 §12, | XapaKrepucTuka ITonoxenue yaeOHoe Hayuarcs: ITo3HaBaTeJILHBIE: YMEHUE . @opmuposats | 27.10.23
13 rajoreHoB. XJop. TraJIOT€HOB B 3aHATHE Xapakrepru3oBaTh IIPUMEHATH IIOJIYy4YCHHBIC IICJIOCTHOC
Anamis k/p. TIepPHOIHUECKOIT rajoreHsl Ha OCHOBE JTAHHBIE JUIS peLIeHUs MHPOBO33pPEHU
cHCTEME HX HOJIOKECHHUS B MPaKTUYECKUX 3a]a4. e,
MIEPHOJNYECKON KOMMYHHKATHBHEIEC: YMEHHE | COOTBETCTBYIO

XUMHUYCCKHUX




JJIEMEHTOB CUCTEME U OTIPEAETIATH TN CBOETO mee
.XI0p,cB-Ba. 0COOEHHOCTEH 00yJeHMS, CTABUTH H COBPEMEHHOMY
CTPOEHHSI UX aTOMOB. | (hopMyIHpOBaTh IS ceOs YPOBHIO
Hoayuyar HOBBIE 3371291 B yueOe u pa3BUTHUSA
BO3MOXKHOCTh [03HABATENbHOI HayKU.
HayunThesi: OOBsCHS | JCSITENBbHOCTH, pa3BUBAThH
Th 3aKOHOMEPHOCTH MOTHBBI U UHTEPECHI CBOEH
HU3MEHEHUS CBOWUCTB [03HAaBaTEJIbHOU
TaJIOTEHOB C JESATENBHOCTH.
YBEJIMYEHUEM ATOM-
HOro PerynsarupHbie:
HoMepa. OnpesensTh MPOTrHO3UPYIOT PE3YyIbTAThI
NPUHAAJICIKHOCTD YPOBH: YCBOCHH:
BCIICCTB K U3y4aeMoro MaTepuala,
onpeenEéHHOMY TIPUHUMAIOT U COXPAHSIOT
K1accy COEIMHEHUH. yqeGHy}o 3a7a4y
18 | §14, §15 XI10poBOAOPO. Xnopunel, y4aeOHOe 3HaTh crocod ITo3HaBaTeabHEIE: BocnuteiBaTh 8.11.23
KayeCTBEHHAs 3aHATHE MIOJTy4YEHUS (hopmupoBaHre TPOOIEMBI POCCHICKYIO
§16 (n/p) | Comanas kucnota u peaxuys Ha XJIOPOBOJIOPO/IA B YPOKa, CO3/IaHKE ATOPUTMA | TPAXKIAHCKYIO
€e COJIH. XTODH/I-HOE. 1a00paToOpuu U YMETh | JCATCIBLHOCTH MPU PEIICHUN | MJICHTUYHOCTS:
XIT0POBOIOPO/I. cobupaTh €ro B poOIeMEL. MaTPUOTH3M,
Consirast MPOOHPKY, KOJIOy. KoMMyHUKaTHBHBIE: TIOHCK H J000Bb U
KHCOTa, CB-Ba. YMmets BBIIETICHIE HEOOXO0ANMOit YBa)KEHHUE K
XapaKTepHU30BaTh nH(OpMaI; yMEHHE C OrteuecTny,
CBOICTBa JOCTATOYHOU TOYHOCTHIO YYBCTBO
XJIOPOBOJIOPOJIA.. 3HATh | BEIPAYKaTh CBOU MBICIIU B ropaocTu 3a
obmue u COOTBETCTBHH C 33Ja4aMU U | OTEUECTBEHHY
WHIMBUTy aJIbHBIE YCIIOBUSIMU KOMMYHHKallMM. | IO HayKy.
CBOICTBa COJITHOM
KHCIIOTBL. YMETb PerynatuBHbIe: IPUHATHE U
OTJIM4aTh COJIIHYIO COXpaHEHHUE Y4eOHOI
KHCJIOTY W €€ COJHM OT | 3a7aum.
IpYTUX KUCIOT U
COJICH.

19 | 815 II/p Ne3. Ilonyuenme | Ypok 3akperuienns | npaktude | Haywaresi: OnmceiBar | [lo3HaBaTeNnbHBIE: MTOMCK Oco3Hanwne 10.11.23
COJISSHOM KHCIIOTBI U PO IEHHOTO cKas b CBOICTBa BEIIECTB B | BBIACIICHHE HEOOXOAUMOit I[EJIOCTHOCTH
M3y4YCHHE €€ CBOMCTB. | MaTepuana. pabota X0Ac ne- HH(OpMAIIHH; 3H3HHI7£ KaK

MOHCTPAIIOHHOTO 1 CHUHTE3MpPOBaTh UMEIOLMECH | BayKHEHIIEro




OTtpaboTka
ajaropuTMma
COCTaBJICHUS
YpaBHEHUM
.IOJIyYEHHUE.CB-Ba.

n1abopaTopHOTO
IKCTIEPUMEHTA.
CobnroaTh TEXHUKY
0e30IacHOCTH.
oaxyuar
BO3MOKHOCTH
Hay4yuThcs:PacnosHa
BaTh OIBITHBIM ITyTEM
COJISIHYIO KHCIIOTY U €€
COJIH, a TAKXe
OpOMHTBI

U UOJUIBI.

3HAHHUS; BEIOOp OCHOBaHHM U
KPUTEPUEB IS IOCTPOCHUS
JIOTUYECKOH IIETTH
paccyXIOeHul, yMeHune
MIOJIHO BBIPAYKaTh CBOU
Mbiciu. KOMMyHUKaTHBHEIE:

(hopMUpOBaHUE U Pa3BUTHE
TBOPYECKUX CIIOCOOHOCTEH.

PCFYJ'IHTI/IBHLICZ YMCHHC
OpraHu30BbBIBATH CBOIO

JeSTeILHOCTh, BRIOUPATh
CpeJCTBa ISl peau3aluu
eJe.

KOMITOHEHTAa
Hay4HOH
KapThl MUPA.

Kucaopon u cepa (84)

20

.4
8§17

Ne4

ITonoxenue
KHCJIOPOJa ¥ CEPHI B
TIICX3. Kucnopon.

AnnoTtponust.
AnnorporHas
MoauUKAITHSL.
O30H — KaK MPOCTOe
COCJIMHEHHE

yaeOHoe
3aHSTHE

Hayuarcs: Onpenensr
b 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB
3JIEMEHTOB B A-
rpynmnax, ornpeneieHne
MOHSITUS AJUTOTPOITUH.
YMeTh 1aBaTh OOIIYIO
XapaKTePUCTUKY
3JIEMEHTOB M IIPOCTHIX
BEIIECTB ITOATPYIIIBI
KHCIIOPOJa, OOBICHSATS,
MOYeMy YHUCIIO
MIPOCTHIX BEIECTB B
HECKOJIBKO pa3
MPEBOCXOAUT YHUCIIO
XUMHNYCCKUX
DJIEMEHTOB,
XapaKTepPU30BaTh POJIb
030Ha B aTMocdepe
Houmyuart
BO3MOKHOCTh
HayInThCes: OOBACHAT
b 3aKOHOMEPHOCTH

[o3HaBatenbHbIE: BBIOOD
OCHOBaHUI U KPUTEPUCB IS
CpaBHEHUSL.

KoMMyHUKaTHBHEIE:
y4acTBOBATh B
KOJIJIGKTUBHOM OOCYXIICHHH
po0JIeM; 0OMEHUBATHCS
MHEHUSIMH, IOHIMATh
TIO3UIIHIO TIAPTHEPA.

PGFYJ'I}ITI/IBHblei YMCHHE
OpraHu3oBaThb CBOIO

JEATETHHOCTD, OIIPEIEIATh
€€ 3aJ]a41 U OLICHNBATH
JOCTUTHYTHIE PE3YIIbTATHI.

®opMupoBaTh
LEJI0CTHOE
MHUPOBO33PEHU
2
COOTBETCTBYIO
iee
COBPEMEHHOMY
YPOBHIO
pa3BUTHUA
HayKH.

15.11.23




W3MEHEHHUS CBOMCTB
asemenToB |[VA-
TPYIIIBL
XapakTepu3oBaTh
AJUIOTPOIHUIO KUCIOPO-
Jla ¥ CEPhI KaK OAHY U3
OPUYHH MHOTO00pa3us
BEIIECTB.

21 | §18 Neo3 CBoiicTBa , CTpoeHHE | AJUTOTPOITHEIE yuebnoe | Hayuarcs: [To3HaBaTeNbHBIE: BEIOOD Opnagenne Ha | 17.11.23
U TPUMEHECHHUE Cephbl. | MOTU(PHUKALINI 3aHATHE | XapaKTepH30BaTh HanOosee 3P HEeKTHBHBIX ypOBHE
cepsl (hmsuueckue u CIoco0O0B pelleHus 3a1a4 B | 001ero
(pomGuueckas, XHUMHUYECKHE CBOMCTBA | 3aBUCHMOCTH OT o0pa3zoBaHUsA
MOHOKITHHHAS). CEpBI, €€ AJIOTPONHBIE | KOHKPETHBIX YCIOBUH. crcTeMoi
droTams. Mo U (pUKAIINY, 3HAHHMH.
IHosyuar KomMMyHUKaTHUBHbBIE: YMEHUE
BO3MOKHOCTH C IOCTaTOYHOM ITOJIHOTOM H
HAY4YHUTBCH: COCTABIAT | TOYHOCTBIO BBIPAXKATh CBOU
b YPaBHEHHUS PEAKIHUHA, | MBIC/IH B COOTBETCTBHH C
NOATBEPKAAOIIUX 3aJauyaMy U YCIOBHSIMU
OKHCIIUTEJIbHBIE U KOMMYHHKAIIHH,
BOCCTAaHOBHUTEJILHbIC
CBOHCTBA CePBI, PerynatusHbIC: IPUHUMATH
CPAaBHMBATH CBOMCTBA ¥l COXPaHATh yU4eOHYIO
TPOCTBIX BCHICCTB 3a/1a4y; CAMOCTOSTENILHO
CEPEI ¥ KHCJIOpO/a, BBLIEIATH U (hOPMUPOBATH
PasbACHATE 3TH LeJIb; COCTABIIATH ILIAH U
CBOFICTBA B CBETE HOCJIeI0BATENIbHOCTh
npeacTaBieHuil 0o NeicTBHiL.
OKHCIIUTEIBHO-
BOCCTAaHOBHUTEJIHHBIX
mporeccax
22 | 8§19 CepoBogopoz. Cynbhusst, yueOHOoe | Hayuarcs: Onpenensar | [lo3HaBaTenbHBIC: YMEHHE ®opmupoBanu | 22.11.23
Cynbhupl TUAPOCYIb(UL. 3aHATHE | b CIOCOO MOJTyYeHus OPTaHU30BbIBATH CBOIO € LeJIOCTHOIOo
Ne 3 CepoBo10pon CEpoBOJOPOJA B JeSITEeNbHOCTh, BEIOUPATH MHPOBO33peH
7a0opaTopuu U ero CpeICTBa ISl pealn3alun usl,
cpoiictBa. lloryuar neneii. KOMMYHUKATUBHEIE: COOTBETCTBYIO
BO3MOKHOCTH MPUHUMATD U COXPaHSITh 1IeTo
Hayyutbesi: O6cyxaar | yaeOHyIo 3amaqy. COBPEMEHHOMY

b 1 3alTMChIBATHh

PerynsaruBHbIC:

YPOBHIO




YpaBHEHUS PEAKITHH, hopmupoBaHUEe U pa3BUTHE pa3BUTHS
XapaKTEepU3yOLINX YMEHUH BECTH HayKH.
CBONCTBa CaMOCTOATEIIbHBIN MOUCK,
CEpoBOIIOPOAA, B 0oTOOp HHQOpMAIIHH.
MOHHOM BHJIE
23 | §20; Ne2 | Oxcun cepol (IV). CepHuctelii  ras. | yueOHoe | Hayusares: Ilo3HaBaTenbHbBIE: OBnanexHue 24.11.23
Ne 4 Cepnucras kucnotel. | Cynbdurer U | 3ansTie | XapaKTepus3oBaTh CaMOCTOSITENIPHO BBIJIENATh U | CUCTEMOM

TUAPOCYITHOUTHI okcun cepsl (1V), (hopmMupoBaTh 11ETH; 3HAHUU U
JaBaTh XapaTepUCTUKy | aHAJIM3UPOBATH BOIPOCHI, PUMEHEHUE
CEpPOBOJIOPOAHON U (hopMHPOBaTH OTBETHI. UX B
CEpPHUCTOU KHUCIIOTaM, a YKU3HEHHBIX
TAaKXE UX COJISAM. KOMMVHI/IKaTI/IBHBICZ CUTyaluidXx.
Honyuar y4acTBOBAaTh B ®opMUpOBaHU
BO3MOKHOCTDB KOJIJIEKTUBHOM O6CY>K,ZICHI/II/I € YCTaHOBKHU Ha
HAY4YHUTbCsI: COCTABJIAT Hp06J'ICM; 00MeH MHEHUSIMH, | OTBETCTBEHHOE
b YpaBHCHUA pCaKIuu, IIOHHMMAHHE ITO3UIUN OTHOIICHUEC K
XapaKTePU3YIOIINUX HapTHepa. OKpyKaroleu
CBOICTBA 3TUX cpene,
BEIIEeCTB, OOBSICHATH Pery/sITHBHBIC: CTABHTH HEO00XOMMOCT
IpHANHY BbINAACHHUA yuebHyIo 3a/auy Ha ocHoBe | M €€
KHUCIIOTHBIX JOXKACH. COOTHECEHHS TOTO, UTO yKe | COXPAHCHHS.

W3BECTHO U YCBOECHO, U TOTO,
YTO €LIe HEU3BECTHO.
24 | 8§21 Oxcun cepsl (V). Cynbdartsl. yuebHoe | Hayuaresi: IlosnaBatenbHble: BRIABIATE | DopmupoBats | 29.11.23
CepHas Kuciora. Tunpocynbdatsr 3aHsATHE | XapaKTepu30BaTh OCOOCHHOCTH U TMPU3HAKU LIEJIOCTHOE
Ne 2 CepHblil aHTUAPU]L. okcup cepsl (VI), 00BEKTOB; IPUBOANUTH MHPOBO33pPEHU

Oneywm. CEpPHYIO KUCIIOTY, MIPUMEPHI B KAUECTBE e,

Bzaumoneiicteue ONpEENATh CBOMCTBA BBIJIBUTAaEMBIX MOJIOKEHUH. COOTBETCTBYIO

KOHIIEHTPUPOBAHHO pasz0aBIeHHO cepHO mee

U CEepHOH KHUCIOTHI kucioTsl. [losryuar KoMMYHHKATHBHBIC: COBPEMEHHOMY

C METaJlllaMHn BO3MOKHOCTH BBaHMO,I[CfICTBOBaTL B X0JI¢ YPOBHIO
Hay'—ll/lTl:CH: Onpeaenﬂ rpyr[r[ogof/'l 1:)36()"[],1j BECTU pa3BUTUA
Th IPUHAJIC)KHOCTDH Juajor, y4acTBOBaTh B HAayKu.

BEILIECTB K
OnpeeNEHHOMY
KJIacCy COEIMHEHUH.
ComnocTaBisTh

OUCKYCCUU,; IPUHUMATDb
Apyro€ MHCHHUEC U IMMO3UIHH.




CBOICTBa
pasz0aBICHHO
KOHIIEHTPHUPOBAHHOMH
CEPHOI KUCIIOTHI

PerynstuBHbIE:
MPOrHO3UPOBATH PE3YJIbTAThI

YPOBHS YCBOCHHUS
M3y4aeMOoro MaTepHaa;
MPUHUMATD U COXPAHSITh
y4eOHYy0 3aa4y.

25 | 8§21 Cynbdatsl. Cynbdartsl. yuebHoe | Hayuares: IloznaBatenbHble: BRIABIATE | DopmupoBats | 1.12.23
I'mapocynbedaTs 3aHATHE | XApaKTepU30BaTh CB- 0COOEHHOCTH M MTPU3HAKU LEJIOCTHOE
22(n/p) KauecTtBennas Ba COJIEH CEPHOM K-Thl,. | 00OBEKTOB; IPUBOIUTH MHPOBO33pEHU
peakuus Ha IHoayuart MIPUMEpPHI B KAUeCTBE e,
cyibdar-HoH BO3MOKHOCTh BBIJIBUTAEMBIX TTOJIOKEHUH. COOTBETCTBYIO
HayuuThbes: Onpenens miee
Th IPUHAJIC)KHOCTD KOMMVHI/IK&TI/IBHLIGZ COBPEMCHHOMY
BEIICCTB K B3aMMO/JIEIICTBOBATH B X0/1€ YPOBHIO
OnpeenEHHOMY IPYIIOBOM paboThI, BECTH pa3BUTUSA
KJ1accy COGHHHGHHﬁ, Juajor, y4acTBOBaTh B HAayKu.
COBCPUICHCTBOBATH JAUCKYCCHHM, IIPUHAMATDH
HaIlCaHUE PeaKLU. Jpyroe MHEHHE U MO3UIIUN.
Perynarupnbie:
MIPOrHO3UPOBATH PE3YIbTATHI
YPOBHS YCBOCHHUS
HA3y4aeMOoro MaTepHana;
MIPUHUMATE ¥ COXPAHSITh
y4ueOHyro 3a/1a4.
26 | n4 I1/P Ne4 Peuienue Pemenwne skcnepu- | mpaktua | Haywarces: PacniozHaB | I[lo3HaBaTeNIbHBIC: BBIABIATD 6.12.23
SKCIEPUMEHTAIBHBIX | MEHTAJBHBIX 337a4 | ecKas aTh OIBITHBIM Iy TEM OCOOEHHOCTH M NPU3HAKU
3a/1a4 110 TEME o TeMe pabota pacTBOPHI KHUCJIOT, 00BEKTOB; IPUBOANUTH

«Kucnopon u cepay.

«Kucnopon n
cepay.

Ccynb(hUIBl, CYITbPUTHI,
CyTb(aTsI.
Hcnons3oBats
npuoOpeTéHHbIC
3HaHUS U YMEHHS B
MPaKTUYECKON

MNPUMCPLI B KAaUCCTBC
BBIJIBUTaCMBIX IIOJIOXKCHUI.

KoMMyHUKATHBHEIE:
B3aHMOJICHCTBOBATE B XOJIC




IESTELHOCTH U
IMOBCEIHEBHOM JKHM3HU C
LIEJIBI0 0€30I1aCHOI0
oOpareHus ¢
BEIIlECTBAMH M MaTe-
puanamu

TPYNIOBOI pabOTHI, BECTH
JIMAaJIor, y4acTBOBATh B
IMCKYCCHUU; IPUHUMATh
Ipyroe MHEHHUE U TO3ULHH,
JOITyCKaTh CYIIECTBOBAHNE
Pa3HBIX TOYEK 3pEHUS.

PerynsiTuBHBIE: OCO3HAHKE
KayecTBa M YPOBHS
YCBOCHHS; BOJICBAsI
CaMOPEryJIAIUs, KaK
CIIOCOOHOCTH K
MOOMJIM3AIMH CUJI U DHEPTHH

27 | Th3,4 Pewenne pacuérHbix yueOHOe | YMeTh pemath PeryasiTuBHbIC: ®opmuposats | 8.12.23

3a1a4 BLiumcnenns — mo | 3@HATHE | pacu€rHble 3aja4d 1o | OCYIIECTBISIOT IOMATOBBIH | OTBETCTBEHHOE
T — YpaBHEHUAM _ | KOHTPOIIb 110 pe3yJIbTaTy OTHOIIIEHHE K
ypaBHEHHAM xumudeckux peakuuil | Ilo3HaBaTesbHbIE: YYEHHIO,
Macchi, 0OBEMa W C HCIIOJIb30BAaHUEM Brnanerot o6mumm npuemom TOTOBHOCTh H
S — BelIeCcTB, Bpuncnare | pemenus 3axad CHocoOHOCTh K
BEIICCTBA  OIHOLO M0 XUMHUYECKUM KOMMyHI/IKaTI/IBHI:Ie: CaMOpa3BUTHIO
"3 NPOYKTOB YPaBHEHHSAM Maccy, KonTponupytot aerictBus u
peakiMu 1o Macce 00BEM U KOJTMIECTBO rmapTHepa. camoo00pazoBa
FICXOJTHOTO BEIIECTBA OJHOTO U3 HHUIO.
BemecTBa, 0GBEMY MPOAYKTOB pEaKkly 10
W KOJNUYECTBY Macce HCXOHOTO
BEIIECTRA, BEIIECTBA, 00BbEMY MU
COMEPIKATLETO KOJINYECTBY BEIIIECTBA,
OIpeIENEHHYIO coAepKanx
JIONIO TIpUMeceid. OMPEACICHHYIO MO0

npuMeceii.
A3ot u ¢ocdop (10u)

28 | 823rn.5 ITonoxxenue azora n Hutpugst. yueOHOe Hayuarcs: npumensts | [lo3HaBaTenbHble: BEIOUpaTh | DopmupoBats | 13.12.23
tdochopa B TICXD, dochupr 3aHATHE 3HaHUE HauOonee 3P heKTUBHBIC LETOCTHOE
CTPOCHHE HX ATOMOB. MIEPHOJNYECKOM crocoOBl perieHus 3a1ay; MHPOBO33pPEHU
A3OT. CUCTEMBI U CTPOCHHUS KOHTPOJMPOBATh U e,

aToMa mpu COOTBETCTBYIO
XapaKTEePHCTUKE mee




XUMHYECKAX OIIEHMBATH TPOIIECC U COBPEMEHHOM
3JIEMEHTOB. 3HAaTh pE3yIbTaT JESTEIBHOCTH. Y YPOBHIO
CBOICTBA a30Ta. pa3BHTHSA
HHomyuar KoMMyHUKATHBHEIE: HayKH, H
BO3MOKHOCTDH JOroBapuBaThCs O KOMMYHUKATH
HAYYUTbCS: 00BACHAT pacrpeneneHun q)YHKHI/H‘/'I u BHYIO
b IPUYUHY poneﬁ B COBMECTHON KOMIICTCHTHOC
XUMHUYECKOUN TCATCIIHPHOCTH. Th B 06HICHI/II/I
WHEPTHOCTH a30Ta, u
COCTABJIATE YPABHEHUS | PeryigTHBHbIE: yMEHHE COTPYIHUYECT
XUMHYECKHUX PEAKINH, | opraHU30BBIBATH CBOIO BC €O
XapaKkTePU3YIOINX JesITebHOCTD, BIOUPATh CBEPCTHUKAMHU
XUMHYCCKHE CBOHCTBA | cpencTBa IS peau3alun
a30Ta, M PasbsICHSITh UX | preneif.
C TOYKH 3pEHHUA
MpeJICTaBICHUH 00
OKHCIIUTENBHO-
BOCCTaHOBUTEIIBHBIX
mporeccax
29 | 8§24, AMMHax. Non ammonus, yueObHoe | Hayuares: Onpenensar | [lo3HaBarenbHble: YmMmenue ¢ 15.12.23
25(n/p) JIOHOPHO- 3aHATHC b MEXaHU3M CTaHOBJICHHE TPUUNHHO- JOCTaTOYHOU
aKIETOPHBIH 00pa30BaHMs HOHA CIIEJICTBEHHBIX CBS3€H; MOJTHOTOU U
MEXaHH3M aMMOHUS, XUMHUYeCKre | BbIOOp Hambosee TOYHOCTBIO
CBOICTBa aMMHAaKa. 3¢ exTrBHBIX cr1IocOO0B BBIpaXaTh
IMosyuar peleHus 3a1a4 B CBOM MBICIIH B
BO3MOXKHOCTh 3aBUCHUMOCTH OT COOTBETCTBHH
HAYYHUThCS! KOHKPETHBIX YCIIOBHI. C 337a4aMH U
COCTaBJIATh YPAaBHEHUS YCIIOBUSAMHI
peaKHHﬁ, KoMMyHUKaTHUBHEIE: yMeHue | KOMMYHHMKalH
XapaKTCPpHU3yOMUX C JIOCTaTOYHON TOYHOCTHIO H; BJIAZICHUC
XUMHUYECKHUE CBOMCTBA BBIpaXaTbh CBOU MBICJIN B MOHOJIOTHYECK
aMMHaKa, u COOTBETCTBHU C YCIIOBHSAIMH oii 1
Pa3BACHATH UX C TOYKHU KOMMYHUKAIIUH. OUAJIOTUYCCKO
3pEHUsI IPEACTABICHUN i hopmamu
00 . PerynarusHele: yMeHue pe1n,
3NEKTPOTUTHIECKOM OpraHH30BBIBATH CBOIO IIOCTPOEHUE
AuCCONHan 1 JeATeIIbHOCTh, BEIOMPATh JIOTHHECKON
OKHUCJIUTENBHO- LenH

paccy>XJIeHH.




BOCCTAaHOBUTCJIBHBIX
MPOIECCOB

CpEACTBA JIIS PeaTn3aIliu
[eJei.

30 | §24 [I/p NeS5.Ilomyuenue | Ilomydenue npaktrue | Haywarcsi: nomyuats | Ilo3HaBaTenbHBIE: YMEHHUE Ymenue ¢ 20.12.23
aMMHaKa U u3ydcHue aMMHUaKa u cKas aMMHAK peaKL[Heﬁ BECTH CAMOCTOSITEIbHBIN ,Z[OCTaTO‘{HOf/i
ero CBOMHCTB. M3yYeHHE ero pabora HOHHOTO OOMEHa U MOUCK, OTOOp MH(pOPMAIIMH, | TOTHOTOU U

CBOICTB JIOKa3bIBaTh OMBITHEIM | ee ImpeoOpa3oBaHue. TOYHOCTBIO
IyTeM, 4TO coOpanHbiii | KOMMYHUKATHBHEIE: BBEIPAXXATh
ra3 — aMMHaKx dhopmupoBanue CBOHW MBICITH B
Moayuar cOoOCTBEHHOT'O MHEHHS U COOTBETCTBHH
BO3MO’KHOCTH MO3UIUH. PerynsaTuBHbIE: C 3371a4aMu U
HAYYHUThCSH: TUTAHUPOBaHUE CBOUX YCIIOBUSMHU
aHaJIM3UPOBATh JIEUCTBUNA B COOTBETCTBUM C | KOMMYHHUKALU
pe3yabTaThl OMBITOB U | MOCTABICHHOM 3aaueit u U; BIIaJICHUE
JenaTh 0000IIaloIe | YCIOBUSIMU €€ peajiM3alii, B | MOHOJIOTHYECK
BBIBOJIBI TOM YHCII€ BO BHYTPEHHEM ol u
TUTaHE. TNAJIOTUYECKO
i popmamu
peun;
ITOCTPOCHUE
JIOTUYECKON
Lenu
paccy>XJIeHHII.

31 | 8§26 Conu aMMOHHS. Conu aMmMOHHSI. yuebnoe | Hayuarcs: Onpenemst | [lo3HaBaTenbHbBIC: OBnanenne 27.12.23

JIBoitHbIE con 3aHATHE b KAYECTBEHHYIO YCTaHOBJICHUE IPUYUHHO- cHUCTEMOU
peaKIuo Ha UOH CJIEICTBEHHBIX CBSI3EH U 3HaHUI

ammonus. Iloyuar
BO3MOKHOCTh
HAYYUTbCS!
COCTaBJISITh YpaBHEHUS
XUMUYECKUX PEAKLIUM,
XapaKTEPU3YOLIHUX
XUMUYECKUE CBOICTBA
coJielf aMMOHUS, 1
Pa3bsICHATH UX B CBETE
MIpeICTaBICHUN 00
3JIEKTPOIUTUYECKON
JIUCCOITHAITIH

3aBHCUMOCTH MEXY
00BEKTAMH.
KoMMYHHKATHBHEIE:
MUTAHUPOBAHHUE LIENH U
CITOCOOBI B3aUMOCHCTBHS,
00MEH MHEHHUSIMU,
MMOHUMAaHHUE TIO3UIIH
napTHepa.

PerynsatuBHBIE: COXpaHEHUE
y4eOHOM 3a7jauu; yIUTHIBATh

BBIZICJICHHBIC YUUTCIIEM
OPUEHTHUPHI NEUCTBUS.




32 | 8§27 Ne3 A30THag Kuciora. XuMu3m y4uebHOE Hayuartcs: ConoctaBn | Ilo3HaBaTe/lbHEIC: YMEHHE ®opmupoBath | 29.12.23
MONYYCHUS 3aHATHE ATh CBOMCTBA BECTH CaMOCTOSITEJIbHBII LIEJIOCTHOE
A30THOM KUCJIOTBI paz0aBIeHHON 1 ITOUCK, OTOOp WH(POPMAITUH, | MUPOBO33PECHH
KOHIIEHTPUPOBaHHON ee mpeoOpa3oBaHue. €,
OxwucinrenbHbIe a30THOM COOTBETCTBYIO
CBOICTBa a30THOM KHCIIOTBI. Y CTaHaBNINBa | KOMMYHHUKATHBHBIE: iee
KHUCJOTBI. Th IIPUHAJIEXKHOCTH (hopmupoBanme COBPEMEHHOM
BzaumoneiicTBue ¢ BEIIECTB K COOCTBEHHOI'O MHEHUS U Y YPOBHIO
MeTajlaMu onpeeEHHOMY ITO3ULIUH. pasBUTHA
KJIACCy CO€IMHEHUH. HayKH.
Homyuar Perynarusnble:
BOIMOMXKHOCTD IJIAHUPOBAHHUE CBOUX
HAYYIHTBCHA: COCTABIAT | nejicTBUN B COOTBETCTBHH C
b ypaBHECHUA MOCTABJICHHOMH 3ana4eil u
XUMUYECKUX PEAKIMH, | yciioBHsAMH ee peali3aliiy, B
JICHKAIINX B OCHOBE | TOM 4KCIIE BO BHYTPEHHEM
IIPOM3BOJICTBA a30THOM | ryape.
KHCIIOTHI, U
Pa3BACHSTH
3aKOHOMEPHOCTH UX
MPOTEKaHUS,
COCTaBJIATh YPaBHEHUS
peakuuii Mexmy
pa3baBIICeHHOH U
KOHIIEHTPUPOBAHHOMN
A30THOU KUCIOTOU U
MeTajiaMH, OOBSCHATh
WX B CBETE
MpeICcTaBICHUH 00
OKHCJIUTCIIbHO-
BOCCTAaHOBUTCJIBHBIX
MIPOIIECCOB
33 | 828 Conu a3oTHOU Hurpatel n y4aeOHOe Hayuares: O6cyxnat | [lo3HaBaTenbHBIE: ®opmupoBats | 10.01.24
KHUCIIOTEHI. O0COOCHHOCTH UX 3aHITHE b KaYeCTBEHHYIO CTaHOBJICHHE TTPHYNHHO- LIEJIOCTHO®
Ne 2,3 Pa3IoKESHHUS IIPH peaKIuIo Ha HATPAT- CJIEJICTBEHHBIX CBS3Cii; MHPOBO33pEHU
HarpeBaHUU HOH. BBIOOp Hambonee e,
3¢ pekTUBHBIX crIOCOOOB COOTBETCTBYIO
peleHys 3a1a4 B iee

3aBUCHUMOCTH OT

COBpPEMEHHOM




MMoayuyar
BO3MO’KHOCTh
HAYYHUTHCS: OTINYATh
COJIM a30THOU KHCIIOTBI
OT XJIOPUJIOB,
Cynb(aros,
CyAb(HIIOB U
CyIb(HTOB,
COCTABJISATh YPaBHECHUS
peaxumii pa3noKeHus
HUTPATOB

KOHKPETHBIX YCIOBUH.
KomMMyHUKaTHBHbBIC: YMEHUE
C JIOCTaTOYHOU TOYHOCTHIO
BBIPaXXKaTh CBOU MBICIIU B
COOTBETCTBHUHU C YCIOBUSIMHU
KOMMYHUKAIIIH.
PerynstuBHbIe: yMEHUE
OpTaHU30BEIBATH CBOIO
NIeSTETLHOCTD, BHIOUPATH
CpeJICTBa JIs peaanu3aiuu
nesei.

Yy YpPOBHIO
pa3BUTHSA

HayKd, U
OCHOBBI
3KOJIOTUYECKO
U KyJIbTYpBL.

34 | 8§29 a5 | ®ocdop. Benplii, kpacueiii 1 | yuebnoe | Hayuares: Ilo3HaBaTesbHBIE: YMEHHE ®opmuposats | 12.01.24
4epHbIit pocdop 3aHATHE XapakTepr30oBaTh BECTH CAMOCTOSTENIBbHBIN OTBETCTBEHHOE
Ne 4 aJJIOTPOIIHBIE MOUCK, 0TOOp MH(GOpMALMK, | OTHOUICHHE K
MO UKAINI ee npeoOpa3oBaHue. YYEHHIO,
tdhocdopa, cBoiicTBa KoMMyHHUKATHBHEIE TOTOBHOCTh H
0eJI0r0 M KpacHOTO dhopmupoBaHue CITOCOOHOCTH
thocdopa. [Mosryuar cOoOCTBEHHOT'O MHEHHS U K
BO3MOKHOCTh no3uuuu. PerynstuBHele: CaMOPa3BUTHIO
HAYYUTBCS: COCTABIAT | INIAHUPOBAHHE CBOUX u
b ypaBHEHUS JCHCTBUI B COOTBETCTBUU C | caM000pa3zoBa
XUMHUYECKUX PEaklii, | MOCTaBJIEHHOMW 3adadeul u HUIO
XapaKTepPU3yIOINX YCIIOBUSIMH €€ PeaT3alIyH.
cBoiicTBa dhochopa
35 | 8§30 Oxcup gocdopa (V). | @ochopHbrii yueOHOe | Hayuarcs Ilo3HaBaTeNbHbIE: YMEHUE ®opmupoBats | 17.01.24
®ochopHas KucaoTa. | AHTHIPUIL. 3aHATHE XapakTepu3oBaThb BECTH CaMOCTOSTEIIbHBIN KOMMYHHKaTH
Nez, 3 Oprodochopuas cBoiicTBa (hochopHOro | MOMCK, 0TOOP HHPOPMALNH, | BHYIO
KHCJIOTA. aHTUApHUIA U ee npeobpa3oBaHue. KOMIIETEHTHOC
I'mnpodocdar-uon, (docdopHO KUCTIOTHI. Th B
muruapodocdat- ITouuMaTh 3HaYEHHE KOMMYHHKATHBHBIC: o0IIeHNH U
HOH. HpOCTBIe n MHHCPAJIBHBIX Q)OpMHpOBaHI/Ie COTPYAHHUYECT
CJIOJKHBIC YIL06PCHHI7I 1A COOCTBEHHOI'O MHEHUS U BE€ CO
MUHEpaJbHbIE pactenuii lHosxyuyar O3HIIUH. CBEPCTHUKAMHU
ynoOpeHus BO3MOKHOCTh B TIpolecce
Hay"UTBCS. PerynsituHbie: y4eOHOi
COCTABI/IATh YPABHCHUS | [1aHupOBaHUE CBOUX JeSITeIbHOCTH
peaxiui, JIEUCTBUI B COOTBETCTBHH C
XapaKTEePU3yIOINX

XUMHUYECKUE CBOMCTBA




okcuaa pocdopa (V) u
hochopHOH KHCITOTHI,
U Pa3bICHSTh UX B
CBETE MPE/ICTABICHHH
00
ANEKTPOIUTHYESCKON
JIUCCOLMAINN U
OKHCITUTEIBHO-
BOCCTaHOBUTEJIBHBIX
mporieccax, MPOBOIUTH
Ka4eCTBEHHYIO
peakuuto Ha pocdart-
HOH.

IIOCTAaBJICHHOMU 3aJadel U
YCJIOBHSMH €€ peaji3alliy.

36 | N.30 Counu pochopHoit dochopHbrit yuebHoe | [IpoBoauTh [lo3HaBaTesbHBIC: ®dopmuporats | 19.01.24
KHCJIOTHI. AQHTUAPHI. 3aHATHE Ka4eCTBEHHYIO CaMOCTOSITETIbHO BBIACIATh U | KOMMYHHKATH
MuHepasbHbIe Oprodochoprast peakuuio Ha pocdar- | GOpMHUPOBATH IICIIH; BHYIO
y06penus. KHCJIOTA. noHbl. [ToHMMAaTh AHAITM3UPOBATH BOMIPOCHI H KOMITETEHTHOC
I'umpodocdar-non, 3HaUYEHHE (hopMHpOBATH OTBETHI. Th B
auruapodocdart- MUHEpaJTbHBIX KoMMyHHKATHBHBIE: OOIEHUH |
noH. IIpoctsie n ynoOpeHuil ams y4acTBOBaTh KOJUIEKTUBOM B | COTPYAHUYECT
CIIO’KHBIE pacteHuii. YMeTh o0cyxIeHnH Ipo0reM; BE CO
MUHEpaJIbHbIE COCTABJISITH 00MEH MHECHUSIMH, TIOHUMATh | CBEPCTHUKAMH
ynobopeHus XUM.PEaKIUH. MIO3HIIUIO TTapTHEpA. B TIpoliecce
PerynsaTuBHbBIE: TPUHUMAIOT | y4eOHOM
W COXPaHSIOT YIeOHYIO JeSITETbHOCTH.
3a7a49y; COCTABJISIOT IJIAH U
MOCJIeI0BATENBHOCTh
JEHCTBUMH.
37 |5 Pemienue 3anau Ha OcBoeHue HOBOTO yueOHoe Hay4arcs: pemiatb Ilo3HaBaTenbHBIE: Oco3zHanue 24.01.24
TEOPETHYECKUH H THIA 33734 3aHATHE pacueTHbIC 331a4M [0 | CAMOCTOSTEIBHO BBIICIATE H | IIEIOCTHOCTH
IPaKTHYCCKHIT BEIXOJL YpaBHEHUSIM (hopMHUpOBATH 1IETIH; MOJTYYCHHBIX
XUMUAYECKUAX PEaKIUil | aHAM3UPOBATh BOMPOCHI U 3HAHUA.

MPOIYKTa.

C HCIOJIb30BaHHEM
MacChl, KOJIMYECTBa
BEIECTBA UK 00beMa
OJHOTO U3
BCTYIUBIIUX WU
MTOTYYaIONTIXCS B
peaKITy BEIIEeCTB

(bOopMHPOBATH OTBETHI.
KoMMyHHKAaTHBHBIE:
y4acTBOBATh KOJUICKTUBOM B
o0CcyxIeHrH Ipo0IeM;
O6MCH MHCHHAMU, IIOHUMAaThb
HO3MLHIO TTApTHEPA.
PCFVHSITI/IBHBIe: IMPUHUMAIOT




MMoayuyar
BO3MOKHOCTh

U COXPaHSIOT yIeOHYIO
3aJa49y; COCTABJISIOT IJIaH U

HAYYUTbCs: BBINOMHSA | MOCIE10BAaTEIbHOCTD
Th 3aJJaHUS HA NIEUCTBUIA.
3aJJAHHBIE TEMBIL.
Henatp onpeneneHHbIe
BBIBOJIBI [IPU PELIEHU U
3a7a4
Yraepon n kpemumii (74)
38 | §31,32 XapakTrepucTrhka Amnotponust ydueOHOE Hayuarcs: Ilo3HaBaTenbHBIE: ®opmupoBath | 26.01.24
yTiepoia U KpEMHUSL. yriaepona. AJ'[Mag,’ 3aHATHE XapaKTepI/ISOBaTL BBISIBJICHHE OCOOEHHOCTEN 1 HCJIOCTHOC
Fn.6 Yrnepos. rpadwur, kapOuH, anemeHThI IVA- MIPU3HAKOB OOBEKTOB; MHPOBO33PEHU
dyurepens TpyHIbI (TIOATPYTIIIBL MPUBOJAUTH TPUMEPBHI. e,
Ancop6rs. yIiepoja) Ha OCHOBE COOTBETCTBYIO
JlecopGuus. ux HOHO?KGHI/MUB KOMMVHI/IfaTI/IBHHe: mee
AKTI/IBI/IpOBaHHBII\/'I nepuoanICCKOn BSaI/IMOI[eI:ICTBI/Ie B X01€ COBpPCMCHHOM
YTOMb CHUCTEMC U . IpynmnoBoOx pa60TLI, BEeOyT Y YPOBHIO
0coOeHHOCTEN JUAaJIoT, Y4acTBYIOT B pa3sBUTUA
CTPOCHHUSA UX aTOMOB. JUCKYCCHH,; IPHUHUMAIOT HayKu, "
OOBACHSTD Jpyroe MHEHHUE U MO3ULIHIO. KOMMYHUKATHU
3aKOHOMEPHOCTH BHYIO
HW3MEHEHUS CBOMCTB Pery IsTuBHbIE: KOMIIETEHTHOC
anmemenToB IVA- MPOTHO3UPYIOT pe3yibpTatel | Tb B
rpynnsl. ITomxyuar YPOBHS YCBOCHHS obmieHuu co
BO3MOKHOCTh M3ydaeMOro MaTepHaa; CBEPCTHUKAMU
HAYYUTbCH: NPUHAMAIOT H COXPAHSIOT CBEPCTHUKAMU
XapaxkTepu3oBaTh yueGHyI0 3a1a4y.

aJJIOTPOIIHIO Yriepo/ia
KaK OJTHY U3 IPUYUH
MHOT000pa3us Be-
IIECTB COCTABJIATh
ypaBHEHUS
XUMUYECKUX PEAKIIUi,
XapaKTePU3YIOIIX
XUMHYCCKHUE CBOMCTBA
yrieposa




39 |§833,34 Oxkcun yraepona (IV) | I'azoreneparop. y4ueOHOE Hayuarcsa Onpenensat | [lo3HaBaTeIbHBIC: ®opmupoBats | 31.01.24
- er‘[CKHCJ‘ILIfI FeHepaTOpHHﬁ ras. 3aHATUE b CTPOCHHUE U CTaHOBJICHUC ITPUYHNHHO- IICJIOCTHOC
ra3.OKcu lazudukarus CBOIICTBa OKCHA CJIEICTBEHHBIX CBS3EH; MHPOBO33pEHU
yriepoga(ll)-yrapuprii | TOTLIHBA. yraepona (II), ero BEIOOp Hambosee e,
ras. Kap6oHaThI. (husmnonoruueckoe 3¢ pekTuBHBIX crIoc0O0B COOTBETCTBYIO

TuapOKapGOHATHI JICICTBUE HA OPTaHU3M | PEIICHUS 33724 B iee
YeIIOBEKa. 3aBUCHMOCTH OT COBPEMEHHOM
. COCTaBJIATh KOHKPETHBIX YCJIOBHH., Yy YpPOBHIO
ypaBHEHHE PEaKIIUH, KOMMYHHMKAaTHBHBIC: YMEHHE | Pa3BUTHS
XapakTepu3yromien C JIOCTaTOYHOU TOYHOCTHIO HayKH,
MIpeBpaIieHre BBIPaYKaTh CBOM MBICITH B LIEHHOCTHOE
KapOOHaTOB B COOTBETCTBHH C YCIOBUSMHU | OTHOIIEHHE K
TUAPOKAPOOHATHI, KOMMYHHKAIHH. 3I0POBOMY U
MIPOBOJIUTH PerynsatuBHbIe: yMeHUE Oe3omacHoMy
KayeCTBCHHBIC OpPTraHU30BBIBAThH CBOIO o0pazy
peaKiuu Ha OKCHUJL JIeSITeNIbHOCTD, BEIOUPATH JKU3HU.
yraepona (IV) u CpEACTBA JIIS PeaTn3aIliH YcBoenue
KapOOHAT-HOH. Tenei. TIPaBHIT
Hoayuart WHIUBHUIYabH
BO3MO’KHOCTH oro u
HAYYUTHCS: KOJUIEKTUBHOT
COCTaBJISATh YPABHCHUS 0
XUMHYECKHUX peaKini, 0e3omacHoro
XapaKTePU3YIOIINX [OBEACHUS B
CBOICTBa OKCHJIA Ype3BhIYANHBI
yraepona (II) X CHUTyalusXx,

YTPOKAIOIIHX
XKU3HU U
3JI0pOBBIO
JOIEH.

40 | 8§35 YronbHas KUCIOTA. Kap6onatsr. yueOHOe dopmupoBaHme Ilo3HaBaTenbHBIE: ®opmupoBath | 2.02.24

Kap6onaTsr IMunpoxapOoHaThI 3aHSTHC npeacTaBAeHUi O YCTaHaBIUMBATh IPUYUHHO- KOMMYHMKaTH
n.36 n/p CTPOeHMM, cBoiicTBax | CYICICTBCHHbIE CBS3M. BHYIO
W IPUMEHEHUM KoMMyYHHKATHBHBIC: YMEHUE | KOMIIETCHTHOC
YFONbHOM KUCAOTBI. OTIPEICIIATH LK CBOETO Th B
Moayuat o0y4eHus1, CTaBUTh U oOIIeHnN |
BO3MOKHOCTE (hopMynupoBaTh ISl ceOs COTPYAHUYIECT
HOBBIC 33134 B yueOe 1 BE CO

HAYYUTBCHA: COCTABJIA




Th ypaBHEHHE MO3HaBaTEeIbHON CBEPCTHHUKAMU
peakuuy, JIesTEIbHOCTH, PA3BUBATH
XapakTepHu3youei MOTHUBBI U1 HHTEPECHI CBOEH
MpeBpallCHUE MO3HABATENbHOI
KapOOHATOB B JIESITETbHOCTH.
TUAPOKAPOOHATHI, PerynarusHsie:
MIPOBOJIUTH MIPOTHO3UPYIOT PE3YIbTATHI
Ka4yeCTBEHHBIE YPOBHS YCBOCHHS
peaxiui Ha OKCHUJL M3y4aeMOoro MaTepuaa;
yraepona (IV) u TIPUHAMAIOT U COXPAHSIOT
KapOOHAT-HOH y4eOHYIO 3a/1a4y.
41 | Th.6 [1/p Ne6. [lonyuenne | [lomydenue okcuna | mpaktude | Haywartesi: momyuats | Ilo3HaBaTedbHBIE: Pa3BuBath 7.02.24
okcuza yraepona (IV) | yrmepona (IV) u cKast U cOOUpaTh OKCH]L yCTaHABIUBATH MIPUUHUHHO- YMEHUS
U U3YYCHHE €T H3YUEHHE ero pabota yraepona (IV) B CJICZICTBCHHBIE CBS3H. OIICHUBATh
cpoiicTs. Pacmo- CBOMCTSB. nabopaTopuy U CUTYyallMIO U
3HaBaHUC Pacmo3naBanue JOKa3bIBAaTh HAJIMYHC KOMMVHI/IKaTHBHLIEZ YMEHHEC OIICPaTUBHO
Kap6OHaTOB. Kap60HaTOB. JOAHHOTO rasa. OIpeaciIATh LIEJIU CBOCTO IIpUHUMATh
Iosyuar o0y4YeHus1, CTaBUTh U perexue,
BO3MOKHOCThH (hopmynupoBath s ceOst HaXOJIHUThb
HAYYUTbCS: HOBBIE 33J1a4u B yueOe u aJIcKBaTHbBIE
Pacnio3naBathb [I03HABATEILHOMI crocoOsbl
ONBITHBIM TyTEM JEATENBLHOCTH, PA3BUBATh B3aUMOJCICTB
YTIIEKUCIIBIH Ta3, MOTHUBBI 1 HHTEPECHI CBOEH usia €
Kap60HaT - U CWJIMKAT- | [o3HaBaTeIbHON OJHOKJIAaCCHHUK
HOHEI. Mcroiabp30BaTh IESITCIIbHOCTH. aMH BO BpEMsA
MpHOOpETEHHBIE MPOBEACHUS
3HaHUS U YMEHHUS B Pery/IsTuBHbIE: MPaKTUYECKOMN
NPAKTHYCCKOMU MIPOTHO3UPYIOT PE3YIIBTATHI paboTsI

NEITEBHOCTH U
IIOBCEIHEBHON KU3HUA
C LEIBbI0 OE30IIacHOr0
obpareHus ¢
BEIIECTBAMH U MaTe-
puanamu u
JKOJIOTHYECKHU
rPaMOTHOTO

YPOBHS YCBOCHHUSI
H3y4aeMoro MaTepuaa;
MPUHUMAIOT U COXPAHSIOT
y4eOHYI0 3a/1a4y.




IOBCJCHUS B
OKpYy>Karolleu cpene

42 | §37,38 Kpemnwnii. Oxcua HaBath 0011y O ydueOHOE Hayuarcs: Ilo3HaBaTeabHBIE: Pa3BuBath 9.02.24
kpemuus. KpemHueBas | XapakKT€pUCTHKY 3aHSITHE ComnocTaBisTh YCTaHaBJIMBATh IPUYNHHO- yMEHUs
Ne3 .37 | ucnora. CUTMKATEL KpPEMHHMS Ha CBOICTBa OKCUJIOB CJIEZICTBEHHBIE CBSA3U U OLICHUBATh

OCHOBAHHMH €TI0 yIIepoJa U KpEMHUSA, | 3aBUCUMOCTH. CUTYyalUIO H
IIOJIOXKEHUS B OOBSICHATH IPUUUHY OIEPATUBHO
IEPHOJNYECKOM UX pa3Invus. KoMMYHHKATHBHBIE: IIPUHUMATh
TabIHIe U YcraHaBiuBarth 10 MIJIAHUPOBATH 1ETH U peuienue,
CTpOCHHUA €T0 XUMHUYECKOMN q)opMyne CIIOCOOBI B33PIMOJI€I>1CTBPI$I, HaXoauThb
aToma. IMPUHAIJICKHOCTD IIOHUMATH IIO3UIHIO aZICKBATHBIC
XapaKTepI/ISOBaTI) BCIIIECCTB K onpeneHéH- JpyToro, y9acTBOBATh B CIIOCOOEBI
CBOMCTBaA HOMY KJ1aCcCy KOJUJIEKTUBHOM O6CY)K,I[6HI/II/I BSaHMOHeﬁCTB
KpPEMHHUEBOU COEIMHEHUH. IPOOJIEMBI. Ui C
KHUCIIOTBI U €€ IMoayuar OJIHOKJIACCHUK
coneil. BO3MOKHOCTh PeryisTuBHBIC: PUHAMATh | AMH BO BpeMs

HAYYMTBCSH: 3aMHCBIB | i cOXpaHATH yICOHYIO MIPOBEICHUS

aTb ypPaBHEHHUS 3a/[ady; YUUTHIBATH CaMOCTOATEIb

peakuui B BBIJICJICHHBIE YUUTEIIEM HOM PaOOTEL.

SJICKTPOHHO-NOHHOM | oppeHTHpPBI AeHCTBHS.

Buze. OCyIecTBIsATh

B3aUMOIIPEBPALICHUA

KapOOHATOB U

THIPOKapOOHATOB.

PacnosnaBath

OIIBITHBIM IIYTEM

YIJIEKUCIIBIH T'a3,

KapOoHaT — H

CUJIMKAT-UOH.

43 | Tn.3-6 O0600menue no TeMe | 3HaThb CTPOCHHUE yueOHOe 3HaTh CTPOEHUE PeryasiruBHble: ®opmuposats | 14.02.24
«Hemerams. aTOMOB 3aHATHE aTOMOB HEMETAJUIOB, | BHOCSAT HEOOXOAUMBIC LIEJIOCTHOE

HEMETAILIOB, U3MEHEHUE CBOUCTB KOPPEKTUBBI B ICUCTBUE MHPOBO33pEHU
W3MEHEHUE CBOWCTB IIPOCTHIX BEILIECTB IIOCJIE €r0 3aBEPIICHUS HA e,
IIPOCTBIX BEILECTB HEMETAJUIOB U HX OCHOBE €r'0 YUYeTa CIECJaHHbIX | COOTBETCTBYIO
HEMETAJUIOB U MX COCAVHECHUI B ommn6Ook. [lo3HaBaTebLHBIE: | TIIEE

COEIMHEHN B

3aBUCUMOCTHU OT

COBpPEMEHHOM




3aBUCUMOCTH OT
3apsaaa sapa
aTOMOB
HEMETAJUIOB.
VYMmeTh O0OBICHATH
CBOMCTBa

3apsma sapa aTOMOB
HEMETAJNIOB. YMETh
OOBSICHATH CBOMCTBA
HEMETAIUIOB U UX
COEJIMHEHHI B CBETE
MpPEJICTaBICHUN 00

CTpOSAT peueBoe
BBICKa3bIBAaHUE B YCTHOH U
MCbMEHHOU opme
KoMMyHMKaTHBHBIE:
KOPPEKTUPYIOT AEHCTBHSA
napTHepa

Yy YpPOBHIO
pa3BHUTHSA

HayKH, "
KOMMYHHKaTH
BHYIO

KOMIIETEHTHOC

HEMETAJUIOB U UX OKUCITUTEIBHO- Th B OOIIICHUU
COCIMHCHHM B CBETE BOCCTaHOBHUTEIIBHBIX u
MIPEACTABICHUH 00 peakmusax u COTPYAHUYIECT
OKHUCJIUTENBHO- 3JEKTPOIUTHUECKON BE CO
BOCCTaHOBUTEIbHBI JTACCOITHAITHH. CBEPCTHUKAMHU
X peakuusx u B Ipoliecce
BIEKTPOIUTHIECKON y4eOHOU
JTUCCOITHAITHH. JIEATEIHHOCTH.
44 | Th.3-6 KonTponbHasg pabora | Ypok KOHTpOIS U yueOHOe IHoumyuart Ilo3HaBaTeNIbHBIE: Pa3BuBath 16.02.24
Ne2 mo Teme: OLICHKU 3HAHUU 3aHATHE BO3MOKHOCTH CaMOCTOSITCJIPHO BBIJCIATh U | YMCHHUA
«HemeTas». ydauuxcs HayunThesi: Bemomus | GopMupoBaTh Lemm; OLCHUBATH
Th 3aJaHKS HA aHaJM3UPOBATH BOMPOCHL U CUTYyalluI0 U
33JaHHEIE TEMbL. (hopMHUPOBATH OTBETHI. OTIEPATUBHO
Jlenath onpe/ceH b KoMMyHUKaTHBHEIE: MPUHUMATh
Y9aCTBOBATH KOJUICKTUBOM B | PEIICHHE,
BBIBOJIbI [TPU PEILIEHUU
00CcyXIeHUH TpoOIeM; HaXOJHTh
atad o0OMeH MHEHHUSMH, TOHUMATh | a/IeKBaTHbIE
MO3ULIHIO TAPTHEPA. CIIOCOOBI
PerynatuBHbie: NPUHUMAIOT | B3aUMOJEHUCTB
Y COXPaHSIOT YUeOHYIO us c
3aJa4y; COCTaBJISIOT JJAH U | OJTHOKJIACCHUK
MOCIIEZI0BAaTENbHOCTD aMd BO BpeMs
JIEVCTBUIA. MPOBEICHUS
CaMOCTOATENb

HOH paboTHI.

MeTtanasl (144)




45 | 839 ITonoxxenue metamno | Merainueckas yuebnoe | Hayuarcs: ®opmupoBaTh 1eNOCTHOE | XapaktepuszoBa | 21.02.24
B MTEPUOAMIECKON CBSI3b. 3aHITHE XapakTepru30BaTh MHUPOBO33pEHHE, Th METaJUIbl Ha
Ne. CHUCTEME XHUMHYECKUX | MeTammaeckas METaJIJIbl HA OCHOBE UX | COOTBETCTBYIOIIEE OCHOBaHUH HX
anementoB [I.1. KPUCTAITHYECKAs TIOJIO’KEHUS B COBPEMEHHOMY YPOBHIO MTOJIOKEHUST B
Menneneesa. perieTka NePUOANUECKON Pa3BUTHUSL HAYKHU. MEepUOANYECKON
®u3nUeCKUe CBOMCTBA CUCTEME U CHUCTEME U
METaJJIOB. AHAIN3 ocobeHHOCTEeH CTPOEHHSI UX
K\p. CTPOCHHUS X ATOMOB. aTOMOB.
OOBICHATE OOBICHATE
3aKOHOMEPHOCTH 3aKOHOMEPHOCT
W3MEHEHHS CBOWCTB Y U3MEHEHUS
METAIIJIOB IO TIEPHOY CBOICTB
u B A-rpynnax. METaJJIOB IO
Moayuar Iepuoay U B
BO3MOKHOCTH A-rpymmnax.
HayuuThes: Mccaenos Hcnonb3oBath
aTh CBOMCTBA pruoOpeTEHHBIC
M3yJaeMbIX Be- 3HAHHS O
IECTB. IPUMEHSATh METaTHYeCKOM
3HAHHS O CBSI3H IS
METaJUIMYECKOU CBA3U pa3bsCHEHUS
JUIA pa3bsICHEHUS (uzrueckux
(hU3MUECKUX CBOMCTB CBOWCTB
METaJJIOB METaJIIOB.

46 | 8§40 Haxoxnenune Haxoxnenune yuebnoe | Hayuares: IlozHaBaTenbHbIE: dopmMHupoBaTh 28.04.24
METAJIJIOB B IPUPOJIE U | METAJLIOB B 3aHSITHC [Tonb3oBaThCs YCTaHaBIUBATh IPUYUHHO- | IIEJIOCTHOE
CITOCOOBI UX NpUpojie 1 06H_II/IC I/IH(i)OpMaHI/ICI‘/’I nus3 CJICACTBCHHBIC CBA3HU U MHUPOBO33PCHUE,
IOy YeHNSL. CIIOCO6EL X JIPYTUX UCTOYHUKOB 3aBHCHMOCTH. COOTBETCTBYIOII]

TOJTyHeHHsL. JUTSI TIOJTOTOBKH KoMMmyHUKaTHBHBEIE: ee
KpaTKUX COOOIIEHNH. | MIaHUPOBAaTh LEIH U COBPEMEHHOMY
I'oToBUTH CIOCOOBI B3aUMOJICHCTBHSI, | YPOBHIO
KOMIIBIOTEPHBIC MMOHUMATh TIO3HITUIO pasBuTHUS
MPE3CHTALMU TI0 TEME | APYroro, y4acTBOBATH B HayK, W
Moayuar KOJUICKTUBHOM KOMMYHHKATHB
BO3MOKHOCTH 00CyXIIEHIH TTPOOIIEMBI. HYIO
Hay4YuThes: Vicronp3o | PerynsruBHbIE: IPUHAMATE | KOMIIETCHTHOCT
BaTh MPUOOPETEHHBIE | M COXPAHATH YICOHYIO b B OOIIICHHUH U
3HAHMSI U YMEHUS B 3a/1a4y; YUYUTHIBATh COTPYJHHYECTBE




MIPaKTUYECKOMN BBIJICJICHHBIE YUUTEIIEM co

JeATENbHOCTH U OpPUEHTHPHI JEHCTBHSL. CBEPCTHUKAMH

MTOBCETHEBHOM KU3HU B IIpolecce

C LIEJbI0 0E30IIacHOro yaeOHOH

oOpareHus ¢ JeATENbHOCTH.

BEILIECTBAMHU U MaTe-

pranamu u

3KOJIOTUYECKU

TPaMOTHOIO

MOBEJICHUS B

OKpY’Karollel cpesie

47 | 8§41 XUMHUYECKUE CBOWCTBA | DnekTpoxumuyeck | yueOHoe | Hayuaresi: mons3oBar | IIpeameTHele: dopmMHupoBaTH 1.03.24
METAJIJIOB. umn paa 3aHATUEC bCA AHAJIM3UPOBATH U OTGI/IpaTI; IIEJIOCTHOC
Ne 3 HaNPSHKCHHUS 3JIEKTPOXUMUYECKUM WH(pOPMaLHIO; MHPOBO33pEHUE,

MeTaIuIoB (psii PSAAOM HaIPSKEHUI BBIJIBUXKEHUE TUIIOTE3 U UX | COOTBETCTBYIOILL
CTaHAAPTHBIX METaJUIOB, COCTABIIATH 0600HOBaHer; IIOCTPOEHUE | €e
TEKTPOTHBIX ypaBHEHUSA _ | mormaeckok nemn COBPEMEHHOMY
OTCHIHATOB XUMUYECKUX PEAKLUM, | pacCyKICHUMN. YPOBHIO

XapaKTepU3yLHX pa3BuTHUA
METaJIJIOB) o

CBOHUCTBA METAJJIOB KOMMVHI/IKaTI/IBHblei 131,160p HayKH.

Iosny4at OCHOBAaHHH M KPUTEPHUEB C

BO3MOKHOCTh L[EJIBIO BBIACIICHUS

HAYYUTBCSI: OOBACHAT | MPH3HAKOB, yMEHHE C

b CBOMCTBA METAJLIOB TOYHOCTEIO BBIPaXKaTb CBOU

B CBCTC MBICJIM B COOTBETCTBHH C

MIpeICTaBICHUN 00 3aJlayaMH U YCJIOBUSIMU

OKUCIIUTENBHO- KOMMYHHUKAIUH.

BOCCTaHOBUTEJIBHBIX

polueccax PerynarusHble: NpUHATHE U

COXpaHeHne y4eOHOH
3a/1a4u.
48 | 8§42 Crnassl. CpaBHUBaTh yueOHOe Hayuartcs: Onpenens | Ilo3HaBaTenbHbIE: YMEHUE DopMHUPOBATh 1.03.24

METALIbl U 3aHATHE Th OCOOCHHOCTH BECTH CaMOCTOSITEJIbHBII LIEJIOCTHOE
CILJIaBBI COCTaBa U CBOMCTB MIOHCK, 0TOOp MHUPOBO33PEHUE,

yyryHa u uHpOpMAIIH, ec COOTBETCTBYIOIIL

CTaJ, JIOPATIOMUHHUS, | IpeoOpa3oBaHUE. ee

6ponssl [oayuar COBPEMEHHOMY

BO3MOKHOCTH

YPOBHIO




HAY4YUThCH: pa3bsicHs | KoMMyHUKaTHBHbBIE: pa3BuUTHUS
Tb TIPOOIIEMBI (hopmupoBaHHe HayKH.
0e30TXOHBIX cOoOCTBEHHOT'O MHEHHS U
MPOU3BOJCTB B MO3ULIMH.
MeTaJuTyprud. 3HaTh
COCTaB U CTPOCHUE PerynaruBHele:
CILIaBOB, OTJINYUE OT IUTAHUPOBAHUE CBOMX
METaJUIOB. YMETh JIeHCTBHI B COOTBETCTBUU C
OOBSICHATH, IOYEMY B | mocTaBIEHHOH 3anadeii u
TCXHUKC MIUPOKO YCJIOBHSIMU €€ pealn3alii,
HCIIOJIB3YIOT CILJIaBbI B TOM YMCJIE BO

BHYTPEHHEM ILIaHE.

49 | §43 Ne 6 | Llenouynsie meTaymuibl. | ColM IEIOYHBIX yueOHoe Hayuarcsa: Ilo3HaBaTesbHBIE: DopMHUPOBATh 6.03.24
METaJJIOB. 3aHATHE XapaKTepu30BaTh CTaHOBJICHUE TPUYUHHO- OTBETCTBEHHOE
AHOMaIbHBIE LIEJOYHBIE METaJLIIbI CJICZICTBEHHBIX CBSI3€EH; OTHOLIEHHUE K
CBOIicTBa IO TTOJIOKEHHUIO B BEIOOD Hamboee YYeHUIO,
LIETOYHBIX MEPUOAUYECKON 3¢ (heKTUBHBIX CTIOCOO0B TOTOBHOCTh U
METAaJIJIOB TaOIIUIE ¥ CTPOSHUIO | PeIIeHUS 3a/1a4 B CIIOCOOHOCTh K

atomoB Iloayuar 3aBHCUMOCTH OT caMmo00pa3oBaH
BO3MOKHOCTH KOHKPETHBIX yCJIIOBUH. HI0.
HAYYUTbCH COCTaBIIST

b YPaBHEHUS PEAKLINH, KoMMyHHKATHUBHEIE !
XapaKTCPpU3yrOIHUX YMEHHUE € JOCTATOYHOMI

CBOWCTBA IETOYHBIX TOYHOCTBIO BBIPAXKaTh CBOU
METAJJIOB U UX MBICJIM B COOTBETCTBHUH C
COCHHHGHHﬁ, u YCJIOBHUAMHU

OOBSCHATD MX B CBETE | KOMMYHHKAIIUH.

npeacTaBiIeHuit 00

DNIEKTPOTUTHYECKOHU PerynsaruBHble: ymMmeHne
AucconHaniuy u OpPraHU30BbIBaTh CBOIO
OKHCJIMTCIIBHO- JIeSITeIIbHOCTD, BEIOUPATh
BOCCTaHOBUTEIbHBIX CPE/CTBA JUTS pean3aIii
MPOLIECCOB LeJIeH.

50 |&44 Maruwii. [lerouHO3eMENBHEI | yaeOHOE Hayuarcs: IIpeameTHbIE:! dopmupoBaTh 13.03.24
]_I_[enqu()geMen},HHe € METaJIJIbI B 3aHITHE XapaKTepUu3oBaThb AHAJIM3UPOBATh U OT6I/IpaTL IIECJIOCTHOEC
METAJLIEL TIEPHOINIECKO anemeHTHI [IA-Tpynmel | nHGOpMaIuo; MHPOBO33pEHUE,

CHCTEME IO TTOJI0KEHUIO B BBIJIBUDKEHUE TUIIOTE3 U UX | COOTBETCTBYIOILL
MIEPUOJUYECKON 000CHOBaHUE; MIOCTPOCHHUE | €¢




TaOJHIIE U CTPOCHHUIO
aroMoB Iloayuar
BO3MO’KHOCTH
HAYYUTHCS: COCTABIIA
Th YpaBHEHUS
peaxuuii,
XapaKTEepU3YIOIIHUX
CBOMCTBA Mardus U
€ro COCTMHEHUU, 1
OOBSCHSITh X B CBETE
MIPEACTABICHUH 00

JIOTHYECKOM IIETTN
paccyXJIeHuM.

KomMmyHHMKaTHBHBIE: BBIOOD
OCHOBAaHWM U KPUTEPUEB C
L[EJIBIO BBIJCIICHUS
IIPU3HAKOB, YMEHHE C
TOYHOCTBIO BBIPaXKaTh CBOU
MBICITH B COOTBETCTBHUH C
3ala4aMHM U yCIOBHUAMHU

COBPEMEHHOMY
YPOBHIO
pa3BHUTHSA
HayK, W
KOMMYHUKAaTUB
HYIO
KOMIIETEHTHOCT
b B OOILLIEHUHU U
COTPYIHUYECTBE
CO B3pOCIIBIMHU

KOMMYHHMKAIIUH. u
ANEKTPOITUTHIECKOM CBEPCTHUKAMU.
AUCCONHALIN 1 PerynatusHble: NpUHATHE U
OKHCJIUTEIBHO- COXpaHeHHe y4eOHol
BOCCTaHOBHUTEIBHBIX 33124,
mporeccax.
51 | &45 KectkocTh BOABI U CoenvHeHus yueOHOe paccMOTpeTh oHsATHE | DOPMHUPOBATH LIEIOCTHOE DopMHUpOBaATh 15.03.24
CIOCOObI e KaJIbLINs, 3aHsATHE U IIPUYMHY )KECTKOCTH | MUPOBO33pPEHUE, [IETI0OCTHO®
Ne 4,5 YCTpaHEHHSL. 0COOEHHOCTH BOJIBI KaK COOTBETCTBYIOIICE MHPOBO33PCHHC,
XUMHYECKUX OCHOBOITOJIAraoNIei COBPEMECHHOMY ypPOBHIO COOTBETCTBYIOILL
CBOMCTB XapaKTEPHCTHKH PasBUTHS HAYKH, H ce
KAYECTBA BOJHL, KOMMYHHKATHBHYIO COBPEMEHHOMY
’KecTtrocTb BOABI U . KOMIIETEHTHOCTD B YPOBHIO
CIIOcOObI e FIPHIOIHOH AT oOmeHny u pasBHUTHS
WCTIONTE30BAHUS
YCTpaHEHHS. 4ETOBEKOM, H3YUHTS COTPYAHUYECTBE CO HAayKu, U
IMousiTue o ’ B3POCIIBIMH U KOMMYHHKATHB
S CIOCOOBI yCTpaHe.HI/IH CBEPCTHHKAMIL HYIO
JKECTKOCTH BOJIBI; KOMIIETEHTHOCT
b B OOIIEHUH U
COTPYJHHYECTBE
CO B3POCJIBIMH
u
CBEPCTHHUKAMU
52 | 8§46 ATIOMUHHHN. [Tonste yuebHoe | Hayuares: Ilo3HaBaTeNbHBIE: dopmMHUpoOBaTH 20.03.24
«aM(pOTEpPHOCTH 3aHSTHC COCTaBJISATh YPABHEHHUS | OCYIECTBIIATH IOUCK LIETIOCTHOE
No5 Ha IpUMepe XUMHYECKUX PEaKIuil, | Hy)KHOU WH(pOpMAIHH B MHUPOBO33pEHUE,
COeIMHEHHU XapaKTepU3yIOMIUX yueOHUKe, aTiace. COOTBETCTBYIOII]
ATIOMUHIS oOrmire cBOCTBa ee

amomunus. [oayyar

COBPEMEHHOMY




BO3MOKHOCTH KoMMmyHHUKaTHBHEIE: YPOBHIO
HAYUYMTbCA: OOBSACHAT | YUATHCS BHIPAXKATh CBOH pa3BuTHUs
b 3TH PEAKIUH B CBETE | MBICIU B COOTBETCTBUHU C HayKH, U
MIpeJICTaBICHUH 00 3a1a4aMHy U yCIOBUSIMU KOMMYHUKaTUB
OKUCTUTENBHO- KOMMYHUKAIIH. HYIO
BOCCTaHOBUTEJIBHBIX KOMIIETEHTHOCT
MIpoLEeCCOB PCFXJI}ITI/IBHI)IGI b B 061H€HI/II/I u
MPOTrHO3UPOBATH COTPyAHUYECTBEC
pe3yJIbTaThl YPOBHS co
YCBOCHHUE U3Yy41aEeMOI'0 CBEPCTHHUKAMHU
MaTepuaa. B IIponecce
yaeOHOU
JEATEIBHOCTH.
53 | §47 Baxueiiue y4ueOHOE Hayuarcs: nokaseiBat | [lo3HaBaTeabHBIC: DopMHUpPOBaATh 22.03.24
CO€IMHEHNS 3aHSATHE b aM(OTEpHBII YCTaHOBJICHHE IPUUUHHO- LIEJIOCTHOE
ATFOMUHHSL. XapakTep COeAUHEHHUS, | CICACTBEHHBIX CBSI3EH U MHPOBO33pEHUE,
COCTaBJISITh YPABHEHUS | 3aBUCUMOCTU MEXKIY COOTBETCTBYIOILL
COOTBETCTBYIOLLIUX o0BeKTaMHU. ee
XUMUYECKUX peakiuii | KoMMyHUKaTHBHBIE: COBPEMEHHOMY
Hoayuar IJIAHUPOBAaHUE 1IEJIU U YPOBHIO
BO3MOKHOCTH CITIOCOOBI B3aUMOJICHCTBUS; | Pa3BUTHS
HAYYUTHCH! o0OMeH MHEHHUSAMU, HayKH, U
OOBSICHSITH UX B CBETE€ | TIOHUMAaHHE MO3UIHH KOMMYHUKaTUB
MIpeJICTaBICHUH 00 napTHepa. PerynaruBHble: HYIO
ANEKTPOIUTHUECKON COXpaHeHue yueOHOM KOMIIETEHTHOCT
JIMcCOLMaIuU 3a/1a4M; yUUTHIBATh b B OOIICHUU U
BBIJICJICHHBIC YUUTEIIEM COTPYJIHUYECTBE
OPUEHTHUPBI ICHCTBHUSL. co
CBEpPCTHUKAMH
B Ipoliecce
yaeOHOU
JEATEIBHOCTH.
54 | §48 Keneso. ’Keneso B cBete y4ueOHOE Hayuarcs: Ilo3HaBaTesibHbIE: TOUCK U ®opmupoBath | 3.04.24
NpeACTaBIeHui 00 | 3aHsATHE OO0cyXnaTh CTpOCHHE | BBIJICIICHUE HEOOXOIUMOW | HEJTOCTHOE
7/3 ORP. aTtoma kenesa, nH(hOpMAaINy; MHPOBO33pEHUE,
(huznueckue u CHUHTE3UPOBAThH COOTBETCTBYIOII
XMMUYECKHE CBOMCTBA | MMEIOIIMECS 3HAHUS; ee




xkenesa Iomyuar BBIOOp OCHOBaHUN U COBPEMEHHOMY
BO3MOKHOCTh KpUTEpHEB ISl IOCTPOCHHS | YPOBHIO
HAYYUThCH! JIOTHYECKOH IeTn pa3BHUTHSA
Pa3bACHATH CBOMCTBA | pacCyXISHHIA, yMEHUE HayK, W
JKeJie3a B CBETe MOJTHO BEIPaXKaTh CBOU KOMMYHHKATHB
MPEJICTaBICHUH 00 MBICJIH. HYIO
OKHUCJIUTEIBHO- KoMMyHHKaTHBHBIC: KOMITETEHTHOCT
BOCCTaHOBHUTEIIHHBIX (hopMHUPOBaHKE U PA3BUTHE | b B OOILICHUH U
mporieccax u TBOPYECKUX CIIOCOOHOCTEH. | COTPYTHUICCTBE
3IIEKTPOTUTUUECKON PerynsatuBHbIE: yMeHUE co
JTUCCOIHAITIH OpPTaHU30BEIBATH CBOIO CBEPCTHUKAMU
NIeSITeIbHOCTh, BEIOUPATh B TIpoliecce
CPEJIICTBA JIIS peayii3alud | y4eOHOU
LeJei. JIeATEIILHOCTH.
55 | §49 Ne 3 | CoenwHEHMS Kele3a. ’Keneso B cBeTe y4ueOHOE Hayuatcs: 3HaTh Ilo3HaBaTenbHEIC: dopmupoBaTh 5.04.24
NpeJCTaBIeHH 00 | 3aHATHE cBoiicTBa BEISIBJICHHE OCOOCHHOCTEH | IIETOCTHOE
M.50 n/p OBP. XuMuuecKie coenuHeHnit Fe+2 u F | 1 mpu3HaKoOB OOBEKTOB; MHPOBO33pEHUE,
CBOICTRA e+3 [Moxyuar MPUBOUTH IPUMEPBHI. COOTBETCTBYIOIII
OCHOBHEIX BO3MOKHOCTH KOMMVHI/IE&TI/IBHHG: ee
coeHEHMit HAY4MTLCS: COCTABILA | B3AUMOJICHCTBHE B X0/l COBPEMEHHOMY
JKEIC3a B PA3HBIX Th YPaBHEHUS PEAKITHI | TPYIIIOBOM padOTHI, BEIyT | YPOBHIO
B CBETE JTNAJIOT, YYaCTBYIOT B pa3BUTHUS
CTCIICHAX MIpeICTaBICHNH 00 JUCKYCCHW; TPUHUMAIOT HayKH,
OKHCTICHHL. ANEKTPOITUTHIECKON Jpyroe MHEHHE U TO3UIUI0. | KOMMYHUKAaTHB
HonsTue o IUCCOLUAINH U PeryinaTuBHbIE: HYIO
Koppo3un OKUCIIUTENBHO- IIPOTHO3UPYIOT PE3yJbTaThl | KOMIIETEHTHOCT
BOCCTaHOBHUTEIBHBIX YPOBHS YCBOEHUS b B OOIICHUH
mpoiieccax M3y4aeMoOTro MaTepuana; u

IIPUHUMAIOT U COXPAHAIOT
y4eOHyIO0 3a/1auy.

COTPYAHUYECTBE
co
CBEPCTHUKAMH

A B3POCIBIMH.




56 | rn.7 [1/pNe7 Pemienue Pemenwne sxcnepu- | mpaktuue | Hayvares: Ilo3HaBaTenbHbIE: DopMHpPOBaTH 10.04.24
JKCIEPUMEHTANBHBIX | MEHTAJbHBIX 3a7a4 | cKas BBIIIOJIHSTD AQHAJIN3UPOBATH U OTOUPATh | LIEJIOCTHOE
3a7ad4 10 TeMe: O TeMe pabota 9KCTIIEPUMEHTAJIbHbIE UHOPMALHIO; MHPOBO33pEHHE,
«MeTamb» «rnemenTsr IA— 3a1auu BBIJIBH)KEHHE THIIOTE3 U UX | COOTBETCTBYIOIL

[IIA-rpyrmm WHIWBHUTYyAJIBHO 06OCHOBaH£/Ie; IIOCTPOCHHE | €€
[IePHOTHUECKOH pasHbBIMH crioco0amu JIOTMECKOH LIeTH COBPEMEHHOMY
o —— Ioayuart paccyXaeHu. YPOBHIO
BO3MOKHOCTH KoMMyHUKaTHBHEIE: BRIOOp | pa3BUTHSA
XMMITACCKIX HAY4YMTbCH: BEIOMpATh | OCHOBAaHWH M KPUTEPUEB C | HAYKH,
SMCMCHTOBY. Haubosee LIEJIBIO BBIICTICHUS KOMMYHHKATUB
panMoHaIbHBINA X0 IPU3HAKOB, YMEHHE C HYIO
peLIeHus, 1enaTh TOYHOCTBIO BBIPa)KaTh CBOM | KOMIIETEHTHOCT
BBIBOJIbI HA OCHOBaHMHU | MBICJIA B COOTBETCTBUU C b B OOIICHUH
HaOJIOIeHUS 3a/la4aMM U yCIOBHUAMU u
KOMMYHHUKAIIWH. COTPYJHHYECTBE
PerynsaTuBHbBIE: TPUHATHE U | CO
COXpaHEeHue y4eOHOM CBEPCTHUKAMHU
3aJa4u. U B3POCJIBIMH.

57 | Th.7 O600menue no teme: | O00OmWKUTH 3HaHUS | yueOHoe | OtpabaTbiBaTh yMeHHs | Ilo3HaBaTenbHbIE: dopmMHupOBaTH 12.04.24

«Meranae» 10 TeMeE 3aHSTHE 110 3aIIUCH YPaBHEHUH | BBIIBJIEHHE OCOOGHHOCTEH | LIEJIOCTHOE
«Metans. XUMHUYECKUX PEaKUui, | U MPU3HAKOB OOBHEKTOB; MHPOBO33pEHHE,
PeIIeHHUIO 3a/1a4 10 MPUBOIUTH IPUMEPBHI. COOTBETCTBYIOII]
TeMe «MeTaibh) PeryasiTuBHble: ee
BrocsaT HE0OX0MMBIE COBPEMEHHOMY
KOPPEKTUBBI B AEHCTBHE YPOBHIO
[IOCJIE €T0 3aBEPIICHUS HA | Pa3BUTHS
OCHOBE €T0 U yJeTa HaAyKH,
XapakTepa CIeIaHHBIX KOMMYHHKaTHB
oImuooK HYIO
KoMMyHMKaTHUBHBIE: KOMIIETEHTHOCT

KOHTPOJUPYIOT JEHCTBUS
napTHepa

b B OOLIEHHH
74
COTPYAHUYECTBE
co
CBEPCTHUKAMU
U B3POCIBIMU.




58 | In.7 KontponsHas pabota | YMeTh y4ueOHOE Hayuatcsa: npumensat | [lo3HaBaTensHBIC: BEIOOD ®opmupoBaTh 17.04.24
Ne3 no HCIIOIH30BaTh 3aHATHE b 3HAHUS, YMCHUS U Hanbosee P HEeKTUBHBIX OTBETCTBEHHOE
Teme «MeTaIb pHOOpeTEHHBIE HaBBIKH, ITOJIYY€HHBIE | CTIOCOOOB pelIeHus 3a7]ad B | OTHOIIIGHHE K

3HAHHUSL. MIPU U3yYEHUU TEMBI 3aBUCHMOCTH OT YYEHUIO,

KOHKPETHBIX YCIOBUM. TOTOBHOCTh U
KoMmMmyHuKaTHBHEIE: CHOCOOHOCTh K
YMEHHE C JOCTaTOYHOMN CaMOpa3BUTHUIO
MOJIHOTOM U TOYHOCTHIO u
BBIPa)KaTh CBOW MBICITH B camo00pa3oBaH
COOTBETCTBHH C 33Ja9aMH U | HIO.
YCIIOBUSMHU
KOMMYHUKAIIUY.
PerynsTuBHBIC: TPUHUMATH
U COXPaHATh YUCOHYIO
3aJa4y; CaMOCTOSITEIbHO
BBIICTIATH U (HOPMUPOBATH
11eJ1b; COCTABIIATH IUIAH U
MOCIIEZIOBATENHHOCTD
JICHCTBUHA.

OcHoBbI Oprannyeckoit xumun(74)

IMoBTOpenue (34)

59 | §51-52 Oprannueckas Opranundeckue yueOHOe | 3HATh MOHATUA PeryasituBHble: DopMHpOBaTh 19.04.24

xumus. [IpenensHeie BEIIECTBA. 3aHITHE «opraHudeckas pa3IMyaioT Crocod u JKOJIOTHUYECKOE
rnsa YIJIIEBOOPOABI. XuUMHU4YeCcKoe XHUMUS», pe3yabTaT e CTBHS MBIIIVLICHUEC Ha
AHam3 K/p. CTpoeHHe. «OpraHuvecKue Ilo3naBaTe/bHBIE: OCHOBE
CTpyKTypHEIE BEIIECTBAY, BIIQ/ICIOT OOIIMM MTPUEMOM | TIPU3HAHUS
bopmysi «YTJIEBOAOPOIBDY, perieHus 3aaa4 LIECHHOCTH
«CTPYKTYpPHBIE KoMmmyHuKaTUBHBIE: KU3HH BO BCEX
Hsomepus. (hopmyibly. 3HATh JIOTOBAPUBAIOTCS O eé
H30MepbL. OTIINYUS OPTAaHUIECKUX | COBMECTHOM NEATEIHLHOCTA | TMPOSIBICHUSIX U
OyHKLHOHATBHBIE BEIIECTB OT 0T pyKOBOJCTBOM OCO3HaHUS
TPYIITIbL ATTKAHEL. HEOPTaHUYECKHX. YUHATEISA HE0OXOMMOCTH
T OMOJIOIHSL YMeTh COCTaBIATh OTBETCTBEHHOTO
T OMOJIOL CTPYKTYpHBIS , OepexHOro
hopmybr OTHOLICHUS K
Tomonoriieckas IIPOCTEUIINX OKpYyKaromen
PasHOCTb YIJIEBOIOPOJIOB. 3HATH cpere.




OTIEIBHBIX
MpeJIcTaBUTENEH
QJIKaHOB (METaH, JTaH,
mponaH, OyTaH), WX
¢usnveckue u
XHUMHUYECKHE CBOICTBA,
OTIpeIeIICHUSI
TOMOJIOTOB,
TOMOJIOTHYECKOTO
psiaa. alKaHoB.

60

§53.

Henpenensusie
YTIEBOIOPOIBI

Henpenensusie
YIJIEBOJAOPOIBI
(ankeHsI).
MexnyHaponHas
HOMEHKJIaTypa
AJIKEHOB.
IMonumepuzanus

yueOHoe
3aHSATHC

Hayuarcs:
CocTaBnsTh
CTPYKTYpHYIO hpopmyity
areTriIeHa, dTHIIEHa X
(u3ngeckue u
XUMHYECKHE CBOHWCTBA.
Hay4yatbcsi: cocraBmsr
b ypaBHEHUS
XUMUYECKUX PEAKLUi,
XapaKTepU3YOLIUX
CBONCTBA
HenpenenbHbIX YB.

ITo3HaBaTeNnbHEBIC: yMEHHE
OpPTraHU30BbIBAThH CBOIO
NIeSTETLHOCTD, BRIOUPATH
CpEeICTBA /ISl peasln3alui
uenei.
KomMmyHUKaTHBHBIE:
MPUHAMATE H COXPAHSTh
yueOHyI0 3a/1a4y.
PerynarusHsle:
(hopMUpOBaHUE U Pa3BUTHE
YMEHHI BECTH
CaMOCTOSITEIBLHBIN TTONCK,
0TOOp HH(OPMAIIHH.

DopMHUPOBATh
TOTOBHOCTh H
CIIOCOOHOCTH K
00pa3oBaHMIo,
B TOM 4HCIE
camoo0pa3oBaH
W10, OCHOBBI
3KOJIOTHYECKOTO
MBILIUTCHHSL.

24.04.24




61 | §54 [Honmumepsr. Maxkpomonekyibl. | yueOHoe | O606wmTb cBegeHua | IlosHaBaTenbHbIE: DopMHpPOBaTH 24.04.24
Ionumep. 3aHATHE 0 CTPOEHUM, BBIOMpATh HanboJree TOTOBHOCTh U
Mosomep. cBOViCTBaX, 3¢ (heKTHBHBIE CITOCOOBI CIIOCOOHOCTH K
OneMeHTapHOE knaccudukaummn, PCIICHMA 33134, 00pa30BaHHUIO,
3BeHO. CTeneHnb nosy4yeHUn un KOHTPOIMPOBATH B TOM HuCJIC
MO THMepH3AIHH NPUMEHEHMM OIICHUBATH TPOIIECC U caMmoo0pa3oBaH

NONNMEPOE. pe3yJIbTaT IESATSIBHOCTH. W0, OCHOBBI
MpoaoAKMTH KoMMyHHMKaTHBHBIC: 9KOJIOTHIECKOTO
JIOTOBApUBATHLCS O MBIIIJICHHS.
dopmupoBaHme .
pactipenenieHuN GyHKITAN 1
YMEHUA COOTHOCUTL poJIeii B COBMECTHOI
CTp?eHme BELLECTB, UX | \oorebHOCTH.
cBoucTBa U PerynsaTuBHbIE: yMEHUE
NPUMEHEHWE Ha OpraHHU30BBIBATH CBOIO
npumepe Hanbonee JeSITebHOCTh, BEIOUPATh
4aCTO UCNOJIb3yeMblIX CpeacTBa I peain3aluu
noAnmepos IeJIeH.

62 | §55-56 IIpouzBognsic YB. OngHOaTOMHBIE yuebnoe | Hayuares: O6cyxnat | [lpenmernsie: ®opMUpOBaATh 26.04.24
Criuptel. KapOoHOBBIC | mpeneinbHbIC 3aHsTHE b OTIpeJICICHHE aHAJM3UPOBATh U OTOMPATh | OTBETCTBEHHOEC
KHCJIOTHL. CITHPTHL. CIIUPTOB, OOIIYIO UH(OPMAITHIO; OTHOIIICHUE K

DyHKLHOHATbHAS (hopMyIty CIUPTOB, BBIJIBHDKEHUE THUTIOTE3 U KX | YUCHHIO,
rpymma. (uznonormueckoe 000CHOBaHUE; MIOCTPOCHHE | TOTOBHOCTh M
JIeiCTBHE METAHONIA U | JIOTUYECKOH 1IenHu CIIOCOOHOCTH K
MHoroaromMHbIe STaHOJA HA OPTAaHU3M | pacCy>KICHUH. CaMOpa3BUTHIO
CITUPTHI. IHoayuar
BO3MO’KHOCTb KoMMyHUKATUBHEIE: BLI60p
Kapbonossie HAYYHUTbCS COCTABIIAT | OCHOBAHMN M KPHTEPHEB C
KHACIOTBL. b YPaBHEHUS PEaKUUH, | 11e)1bt0 BhIICICHHS
KapOboxkcunbHas XapaKTCPpU3YHOIINX MNPU3HAKOB, YMCHHUEC C
rpymma. CBOICTBa CIIUPTOB

Hayuarcs: onpenensr
b (hOPMYITBI
MYpPaBbUHOU U
YKCYCHOM KHCIIOT,

TOYHOCTBIO BbIpakaTb CBOU
MBICJIM B COOTBETCTBHH C
3aa4aMi U yCJIIOBUAMHA
KOMMYHUKAIIUH.

PerynstuBHble: MPUHSATHE U
COXpaHeHHe y4eOHOM

3a/1a4u.




63 | §57 CnoxHbIe dPUPHI. upbl ux ponb y4ueOHOe | YMETh 3amuchiBaTh PeryasituBHble: dopmuporats | 3.05.24
Kupsr .VrieBosl. [10KO3a, 3aHATHE PEaKIHIO pa3IMyaioT Croco0 u [T03HABATEIIbHY
Caxaposa. stepudukanuu. 3HaTh | PE3YIbTAT ACHCTBUS 0 "1
Kpaxman. GHOJIOTHUECKYIO POJIb Ilo3naBaTesbHBIE: rH(pOpMaMOHH
JKUPOB.. 3HATH BIIQJICIOT OOIIMM MIPHEMOM | VIO KYJBTYPY,
MOy IAPHBIE pelieHus 3a1a4 B TOM 4HCIIE
KomMyHHKaTHBHBIE: pasBuTHE
(bopuyzbt TOKO3B! 1 JIOTOBApUBAIOTCS O HaBbIKOB
caxaposel, COBMECTHOM JICITENEHOCTH, | CAMOCTOSITEIBHO
Ka9eCTBCHHYIO MPUXOIAT K O0IIeMyY 1 paboTeI C
peakuuo Ha PEIEHHIO y4eOHBIMH
TJIIOKO3Y, MMOCOOUSIMH,
OHMOJIOTHYECKYIO POJIb KHUTaMy,
TJIIOKO3Bl H JIOCTYITHBIMU
caxapo3sbl, UHCTPYMEHTaMU
MOJIEKYJIApHBIC 1
dopMyIBI Kpaxmana TEXHHUYECKUMHI
U LICJLIIONIO3BI, CpeAcTBaMn
CXOZICTBO M pa3lIndue HH(OpMALHOHH
STHX YTJIEBOIOR, BIX TEXHOJIOTHH.
Ka4eCTBEHHYIO
peakmnmo Ha
Kpaxmari.
64 | .58 benku. Buononumepesi. 3HaTh COCTaB, PerynsaruBHelie: DopMHUpOBaATh 8.05.24
AMUHOKHUCIIOTHI. Benku. CBOICTBa U pasIUYaroT Croco0 u 1IEJIOCTHOE
AMUHOKMCAOTSL. OHMOJIOTHYECKYIO POJIb | pe3yNbTaT ASHCTBUS MHPOBO33pEHHE,
Po/b 6EKOB B AMUHOKHCIIOT U Ilo3znaBatenbHbIE: COOTBETCTBYIOII]
oenkoB. MmMeth BIIQ/ICIOT OOIIMM ITPHEMOM | €€ YPOBHIO
fUTaH1M NpeICTaBICHUE O pelieHus 3a1a4 pa3BUTHUS
tdbepmeHTax u KoMMyHUKaTHBHBIE: HayKH, a TaKxe
rOpMOHaX. JIOTOBAPUBAIOTCS O OTBETCTBEHHOE
COBMECTHOMH JICSITENNbHOCTH, | OTHOIICHUE K
MPUXOIAT K 00IeMy YYeHUIO,

pEIICHHUIO

TOTOBHOCTb H
CIIOCOOHOCTH K
CaMOpa3BUTHUIO
u




caMo00pa3oBaH
HIo0.

65 | In.1-7 O600menne mo temMe | O606WMTL 3HAHMA 3HaTh CTPOEHUE U PeryasiTuBHbIe: dopMHUpoOBaTH 15.05.24
«Oprannyeckue no Teme cBoiicTBa BHOCAT HEOOXOIUMBIC OTBETCTBEHHOE
COCTUHEHUSD. y4eboe OpraHMYECKUX KOPPEKTHUBHI B JICHCTBHE OTHOILIEHUE K
3aHATHC | coenuuenuii. YMeTh TOCIIE €T0 3aBEPIICHUS Ha | YUEHHIO,
OIIpEEIATh OCHOBE €T0 y4eTa TOTOBHOCTb H
MIPUHAUIEKHOCTD K CIETaHHBIX OLINOOK. CHOCOOHOCTh K
onpeneIEHHOMY ITo3naBaTesibHBIC: CaMOpa3BUTHIO.
KJaccy no ¢popmyse CTPOSIT peueBoe
BEIIECTBA, 3alIUCHIBATh | BBICKA3bIBAHUE B YCTHOM U
OCHOBHBIC ypaBHECHUSI | MUCbMEHHOW opme
XUMHYeCKUX peakiuii | KoMMyHMKaTHBHBIE:
KOPPEKTUPYIOT IEUCTBUS
napTHepa
66 | n.1-7 Urorosas YmMmeTh yueOHOoe | YMeTh ucnoib3oBaTh | PeryjasiTuBHbIe: dopmMHupoBaTH 17.05.24
KOHTpPOJIbHAs paboTa UCIIOJIb30BaTh 3aHSTHC npruoOpeTéHHbIe OCYIIECTBIISIOT UTOTOBBIA U | OTBETCTBEHHOE
npuoOpeTéHHbIe 3HAHMSL. MOIIATOBBIM KOHTPOJIb MO OTHOILIEHUE K
3HAHMUSL. pe3yibTaTy Y4EHHI0,FOTOBH
Ilo3HaBaTeJbHBIC: CTPOST | OCTh U
B IMMUCBMEHHOHN (hopMme. CITOCOOHOCTh K
CaMOpa3BUTHUIO
u
caMmoo0pa3oBaH
HI0.
67 | I'n.1-7 AHamms K/p. YMers yueOHoe IHosyuart PeryasiTuBHbI€: DopMHUpOBATh 22.05.24
Pemenue 3aaad, HUCIIOJIBb30BATh 3aHATUC BO3MOKHOCTL pas3inyaroT CHOCO6 u OTBCTCTBCHHOC
puoOpeTEHHBIC HAy4YuThesi: Beimonus | Pe3ysIbTar JIeCTBUSA OTHOIIIEHUE K 24.05.24
3HAHMUS. Th 3aaHMS HA Ilo3naBaTeJibHbBIE: YYEHUIO,

3a7JaHHBIC TEMBI.
Jenatpb onpeseneHHbIe
BEIBOJIBI TIPH PEIICHUH
3aja4. YMeTb pewaTtb

BJIAZICIOT OOIITIM ITPUEMOM
pemreHus 3a1a4d
KommyHuKaTUBHbBIE:

TOTOBHOCTb H
CIIOCOOHOCTE K
CaMOPa3BUTHIO
u
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Pemenne 3amau.

Anroputm
pelweHuna
pacyeTHOI 3aa4m

yueOHOe
3aHATHE

3a4aun Ha
onpeaeneHue
MaccoBoM nam
06bEMHOM aonm
BbIXOJa NPOJAYKTa
peakuuun ot
TeopeTUYecKku
BO3MOXHOTO.

JIOTOBApUBAIOTCS O
COBMECTHOH JIEATCIHLHOCTH,
MPUXOIAT K 00IIeMy
PELICHHUIO

caMo00pa3oBaH
HIo0.
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