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HHOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma mo yueOHoMy npeamety «Xumus» s 8-9 Kaccax cocTaBiIeHa HAa aBTOPCKOM MPOTrpaMMbl Kypca XUMHUU IS
8-9 kiaccoB oOmieo6pazoBaTenbHbix yupexaenuid (IIporpammsl mo xumun s 8-11 kiaccoB o6meoOpa3oBaTenbHbIX yupexaenuit/[loxa
pen. H.E.Kysuemnogoii. - M.: Bentana-I'pad, 2022) u paboueii nporpammbl Boctiutanuss MAOY «CIIII N233» (yTBep:kJeHa IpuKa-
30M MAOY «CIIIII N233» oT 24.05.2021 roga N2469).
B y4yeOHO - MeTOAMYECKNH KOMILIEKT BXOIAT:
8 kiacc
Kysnenosa H.E., TutoBa .M., I'apa H.H. Xumus. 8 knacc: yue6nuk/ H.E. Ky3nenosa, 1.M. TuroBa, H.H. I'apa. Mocksa: [Ipocsernienue.
9 kiaacce
Kysunenosa H.E., Turoa U.M., I'apa H.H. Xumus. 9 knacc: yue6nux/ H.E. Ky3nenoBa, I.M. TutoBa, H.H. I'apa. Mockga: [IpocBemienue.
N3ydeHne XuMuu criocoOCTBYET PEIICHUIO OOIIEH 1€ €CTECTBEHHO-HAYYHOTO 00pa30oBaHus — JaTh €ANHOE MPEACTABICHUE O IPUPOJIE,
chopMUpOBaTh €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, MHUPOBO33PEHHE U OSKOJOTUYECKYIO KYIbTYypy, a TakKe BHOCHT BKJAJ B
dbopMupoBaHHEe HPABCTBEHHOCTH, JTYXOBHOCTH, OOIIMX KJIIOUYEBBIX KOMIIETCHIIUW, B BOCIUTAaHUE TPYAOIIOOUS, HKOJOTUYECKOW M IIO-
TPEOUTENBCKOM KYIBTYPhI yUaIIHXCS.
N3ydyeHnue XMMHUM B OCHOBHOM IIKOJIE IPU3BAaHO 00eCNeYUTh:
e (opMHUPOBAaHUE CUCTEMbI XMMUUECKNX 3HAHUHN KaK KOMIIOHEH-Ta €CTECTBEHHO-HAYYHON KapTUHBI MUPA;
e pa3BUTHE JUYHOCTH OOYUAIOIIMXCSA, X HHTEUICKTyaJbHOEU HPABCTBEHHOE COBEPIICHCTBOBaHUE, ((OPMUPOBAHUE Y HUX T'yma-
HUCTUYECKUX OTHOIIEHUM U SKOJOTMUYECKH 11€JIeCO00pa3HOrO MOBE-EHUs B OBITY U B TPY/I0BOM J€ATETbHOCTH;
e BBIPA0OTKY MOHMMAHUS OOIIECTBEHHON MOTPEOHOCTH B pa3BU-THH XUMHUHU, a TaKke (POPMUPOBAHUE OTHOIICHHS K XUMUH KaK K BO3-
MOXHOM 00J1acTH Oy TyIIel MPAKTUIECKOHN eI TeIbHOCTH,
e (opmHpoBaHNE YMEHHUN 0€30MacHOTO OOpallleHHs C BEIIECTBAa- MU, UCIIOJIb3YEMbIMH B TTIOBCETHEBHON KU3HHU.
B kypce xumum peajusyrorcs cjeayouue NPpHOPUTETHbIE UIEH:
e 2yMaHu3ayus COACPKaHUS, BRIPAKCHHAS B YBAKUTEIHPHOM OT-HOIIEHUU K 00y4aroIIeMycsl KaK YHUKAIbHON pacTyIIel JIMYHOCTH,
CO3/IaHKE YCIIOBUU MJisi €ro Oo0ydeHUs, pa3BUTHS M caMOpeaau3a-Iuu;
e Juppepenyuayus yaeOHOTO Marepuala, oO0eCrieueHHasl YPOB-HEBbIM MOCTPOCHUEM YYCOHUKOB M 3aJlaHUM Pa3IMYHON CTETCHU
CIIOHOCTH;
e (yHoamenmanuzayus u mMemooonocu3ayus CoaepKaHus Npea-MeTa Kak npuopurteTa QyHIaMEHTATbHBIX HJIEH, TOHITUN, TEOpHUi,
3aKOHOB, TEOPETUYECKUX CHCTEM 3HaHHM, OOOOIMIEHHBIX YMEHHMIW YHHUBEPCAIbHBIX METOOB IMO3HAHNUS,
e NpobIeMHOCMb U3VYEeHUs, pa3eumus U 0000ujeHus: yuebH020 Mamepuadia: BKIIIOYEHNE Pa3HbIX MPoOIeM B CoaepKaHUe BCeX Kyp-
COB XMMUH, 0000IIIEHNE U CUCTeMaTH3aIlis 3HAHUH, BbIIETICHIUE 0000IIAIONINX TEM B KOHIIE KYPCOB XUMUU U JIP.;
e opmuposanue XumMuiecKux NOHAMUL U UX MeopemudecKux cucmem, peaan3alis uX IBPUCTUYECKUX PYHKIUN B aKTUBHOM Jies-



TEIBHOCTU 00YyYaIOIUXCS;

® GHYMPUNPEOMEMHAs U MEXCNPEOMeMHAs Unme2payus Ha OCHO-BE OOIIUX Lielel, 3aKOHOB, TEOPHi, MOHATUH, CIIOCOOOB pEIIECHHS
MHTErPaTUBHBIX IPOOIIEM;

e 9KONO2U3AYUS KYPCA XUMUU TIOCPEICTBOM DKOJIOTO-BaJICOIOTH-Y€CKON HAMPABICHHOCTH COJIEP KaHMsI Ha OCHOBE IPUHIIUIIA TTPEEM-
CTBEHHOCTH, 0000IIEHHS 3HAHUIL;

® npakmuyecKkas HanpasieHHocms cooepiicanusi (TEXHOIOTHYEe-CKUM U Ipyroil MpuKIagHOW MaTepual Kypca, CBeJIeHUs O IpUMeHe-
HHMU BEIECTB, PACKPBITHE 3HAUCHHS XMMHUH B JKU3HU YeJIOBEKa U [Ip.);

® pPA3HOCMOpOHHee passumue U 60CHUmManue 00yyauuxcs Cpea-cTBaMHU U BO3SMOXKHOCTSIMH y4eOHOT 0 npeaMeTa « XUMUs»;
e CO30aHuUe npeonoculioK 07 pazeumus JTAYHOCTU YUYEHUKA, erOMHTepeca K XUMUU U COOCTBEHHOH AESTEIbHOCTH KaK yCJIOBHE CO3HA-
TEJIBHOTO OBJIAICHUS MTPEIMETOM.
Ha u3ydyeHue XuMuu B OCHOBHOM IIKOJIE OTBOJUTCS 2 y4eOHBIX Yaca B HE/IENIO B TedeHue AByX JeT (8 u 9 kiaccsl) - Bcero 136 u.

8 kiacc:
KOHTPOJIbHBIE paboThl — 4
paKTHIecKue padoTel — 8
TeCThl — 2
caMoCTosITeNIbHbIE paboThl — 1
9 kamace:
KOHTPOJIbHBIC paboThl — 4
MpaKTHIeCKue paboThl — 6
TECThl — 2
caMoCTOsITeNIbHbIE paboThl — 1

O6uue hopMbl opranuzanuy OOy4eHUs: MHIWBUIYyalbHas, TapHasi, TPYIIOBasi, KOJUIEKTUBHAs, (PPOHTAIbHAS, KOTOPbIE Pealu3yOTCs Ha
YpOKe, B TMPOEKTHO-UCCIIEAOBATEIBCKON padoTe, HAa CeMHHAapaX, KOH(EepPeHIHIX, IKCKYPCHSIX, PU MPOBEACHUN JTa0OpaTOPHBIX OMBITOB H
MPAaKTUYECKUX padoT, HA 3aHATHSIX dJICKTUBHBIX U CIICIIKYPCOB U T.1I.

Tumel ypoKOB: YpOKM «OTKpPBITHS» HOBOTO 3HAHMSA;, YPOKHM OTpaOOTKM YMEHHH U pedrexcuu; ypoKd OO0IIeMeTOI0I0THIeCKOM
HaMpaBICHHOCTH; YPOKU Pa3BUBAIOIIETO KOHTPOJIS.

@dopMbI OpraHu3aui y1eOHO-UCCIIe0BaTeILCKON ACATETPHOCTH Ha YICOHBIX 3aHITHAX: YPOK-HCCICIOBaHNE, YPOK-Ta00paTopHsi, YpOK -
3alIUTa WCCICNOBATEIbCKUX TPOEKTOB, YPOK-IKCIIEPTH3a, YPOK OTKPBITBIX MBICICH, Y4YeOHBI OSKCIIEPUMEHT, JOMAalllHEee 3aJlaHue
HCCIIEI0BATEIBCKOTO XapaKTepa.

@®opMHUPOBaHUIO HEOOXOMUMBIX KIIFOYEBBIX KOMITETEHIIMH CIIOCOOCTBYET HCIIOJIb30BAaHUE COBPEMEHHBIX O0Opa30BATENBHBIX TEXHOJIOTHIA
WM DJIEMEHTOB 3TUX TEXHOJIOTHH:
- TEXHOJIOTUH MPOOIEMHOT0 00yUEeHHUS;
— TEXHOJIOTUSI O0Y4EHHUs Ha MpUMEpPe KOHKPETHBIX CUTYAIHii;



TEXHOJIOTHSI pa3BUBAIOLIETO OOYUCHHS;

texnosnoruss PKMUII (pa3Butust KpUTUYECKOTO MBIIICHUS Yepe3 UTEHUE U MIChMO);
TEXHOJIOTHSI MPOEKTHOM U UCCIIEIOBATEIILCKON IEATEIbHOCTH YUaIIuXCs;
HUKT-texnonoruu;

NeJaroruka COTpyqHUYECTBA;

TEXHOJIOTHH IUCKYCCHUI U THAJIOTOBbIE TEXHOJIOTHH;

TEXHOJIOTHSI pa3BUBAIOIIUX HccienoBaTenbckux 3aaa4 (TPU3);
310pOoBbecOeperaoire TEXHOIOTHH;

TEXHOJIOTHUH UH/IMBUIYaIbHOTO OOyUYECHHUS;

TEXHOJIOTHSI TPYMIIIOBOTO O0yUYEeHNS;

TEXHOJIOTHSI pa3HOYPOBHEBOTO OOYUCHHS;

TEXHOJIOTHSI HITPOBOTO OOyUYEHUsT U JIp.



|. IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS KYPCA
8 kiacce
JIMYHOCTHBIE Pe3y/IbTaThl:

- BOCHUTAHHE POCCHUICKON TpaXJaHCKOW HUIECHTUYHOCTH: MATPUOTH3MA, yBaxeHUs K (OTeUecTBy, MPOILIOMY W HACTOSIIEMY MHO
TOHAIMOHAJIBHOTO Haponaa Poccuu; oCco3HaHWE CBOEM ATHUYECKOM MPUHAMICKHOCTH, 3HAHUE UCTOPHH, S3bIKA, KYJIBTYPhl CBOETO HApPOJa,
CBOEr0 Kpas, OCHOB KyJBTYpPHOTO Hacieaus HapoaoB Poccum M 4eloBedecTBa; YCBOEHHWE T'YMAHHUCTHYECKUX, JIEMOKPATUYECKHX H
TPAIUITMOHHBIX IICHHOCTEH MHOTOHAIITMOHATILHOTO POCCHICKOTO OOIECTBa; BOCIUTAHNE YyBCTBAa OTBETCTBEHHOCTH U J0JTa mepes PoauHoi;

- (GOpMHpPOBaHHE OTBETCTBEHHOTO OTHOIICHMS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYyYaroIMMXCS K CaMOPa3BUTHIO U CaMo00
Pa30BaHMIO HA OCHOBE MOTHBAIIMU K OOYYEHUIO U TTO3HAHUIO, OCO3HAHHOMY BBHIOOPY M TIOCTPOCHMIO JalbHEHIIEH MHIUBUIYaTbHOM Tpa €KTOPUU
oOpa3zoBaHHs Ha 0a3e OPUEHTHPOBKU B MHpe mpodeccuil U mpodecCHoHATbHBIX MPEANOYTECHUN ¢ YIETOM YCTOWYMBBIX MMO3HABA TEJIBbHBIX
WHTEPECOB, a TAK)KE Ha OCHOBE (JOPMUPOBAHHUS YBAKUTEIHHOTO OTHOIICHHS K TPYAY, PA3BUTHS OMBITA YIACTHS B COIMATILHO 3HAYUMOM TPY/IC;
- (hopmupoBaHUE IETOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH M OOIIECTBEHHOW MPaKTUKH,
YUHUTBIBAIOIIETO COLUAIBHOE, KYIBTYPHOE, SI3BIKOBOE, TYXOBHOE€ MHOTO00Opa3ne COBPEMEHHOTO MUDA;

- (popmupoBaHME KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIICHUH W COTPYIHHUUYECTBE CO CBEPCTHUKAMHM, JIETHBMH CTapIIeTO M MIIAJIIIETO
BO3pacTa, B3pOCIBIMU B Tpoliecce 00pa3oBaTelbHOM, OOIIECTBEHHO IMOJIE3HOU, YUeOHO-UCCIE0BATEIbCKOM, TBOPUECKOW U APYTUX BHJIOB
JIEATSIILHOCTH,

- (oopMHpOBaHHE IIEHHOCTH 370POBOTO M O€30IMacHOro odpasa >KM3HH;, YCBOCHHUE MPaBUJI MHIUBUIYAJIbHOTO U KOJUIGKTHBHOTO 0€30 TTAaCHOTO
TOBEJCHMS B UPE3BbIUANHBIX CUTYAIUSIX, YTPOKAOIINUX )KU3HU U 3[J0POBBIO JIIOJICH, TPAaBUJI ITOBEACHUS HA TPAHCHOPTE U HA 10POrax;

- (OopMUPOBAHHE OCHOB IKOJIOTHYECKON KYIBTYPhl, COOTBETCTBYIOIIECH COBPEMEHHOMY YPOBHIO SKOJIOTHUYECKOTO MBIIIJICHHUS, PA3BUTHE OTIBITA
IKOJIOTMYECKU OPUEHTUPOBAHHOM, pe(PIIEKCUBHO-OIICHOYHOM 1 MPAKTUYECKOM EATETbHOCTU B )KU3HEHHBIX CUTYAITUSX.

MeTtanpeameTHbie pe3yJbTaThbl:

- YMEHHUE CaMOCTOSTENIbHO OMpPEIEsITh I CBOEr0 OOY4YEHUs, CTaBUTh U (POpMYIHUpOBaTh sl ceOs HOBBIC 3amaud B y4u€Oe W IMO3Ha
BATEJIbHOM JIESITETbHOCTH, PA3BUBATh MOTUBBI U MHTEPECHI CBOEH MO3HABATEIBHOM JAEATEIIbHOCTH;

- YMEHHE CaMOCTOSATEJIPHO INIAHUPOBATh MYTH JOCTHIKCHHS IeJei, B TOM 4YHCJIE aJlbTepHATHBHBIC, OCO3HAHHO BBIOMpaTh HambOOJee
s dekTuBHBIE CIOCOOBI pelieHNs Y4eOHBIX U TO3HABATEIBHBIX 3a/1a4;

- YMEHHE COOTHOCHTH CBOW JCHCTBUA C IUJIAHUPYEMBIMH pe3yJIbTaTaMH, OCYIIECTBIISITh KOHTPOJb CBOEH JESATEIbHOCTH B IpoOlEcCe
JOCTHKEHUS pe3ysibTara, ONpeaessaTh CIOCOOBI ICUCTBUIN B paMKax MPEIJIOKEHHBIX YCIOBHHN U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JICHCTBUS
B COOTBETCTBHUH C U3MEHSIIOLIECNCS CUTyallUE;

- YMEHHE OIICHUBATh MPABUJILHOCTH BHITIOJTHEHUS yueOHOM 3a1a4i, COOCTBEHHBIE BO3MOXKHOCTH €€ pelIeHUS;

- BJaJCHUE OCHOBaMH CaMOKOHTPOJS, CaMOOIIEHKH, TPHUHSATUS PEIICHWH W OCYIISCTBIEHUS OCO3HAHHOTO BBIOOpa B Y4YeOHOM H
MM03HABATEJILHOM JIEATCIILHOCTH,



- YMEHHME ONPENENTh IMOHATHS, CO37aBaTb OOOOIIEHMS, YCTAHABIMBATH AHAJIOTUM, KJIACCHU(PUIUPOBATh, CAMOCTOSTEIBHO BBIOMPATH
OCHOBAHMSI U KPUTEPHUH JIJIS KJIacCU(PUKAIIMHU, YCTaHABIMBATh MPUYNHHO-CIIECTBEHHbBIE CBS3H, CTPOUTH JIOTHYECKOE PACCYKICHHUE,

- YMO3aKJIl04eHHe (MHAYKTUBHOE, J€YKTUBHOE U 110 aHAJIOTUH) U JIE1aTh BHIBOJIBI;

- YMEHHE CO3/1aBaTh, IPUMEHATh U IPEOOPa30BbIBATH 3HAKH U CUMBOJIbI, MOJIEJIA U CXEMBI JIJIS peIlIeHUs] YUeOHBIX U TI03HABATEIbHBIX 33/1a4;

- CMBICIIOBOE YTEHHUE;

- YMEHHE OpTraHU30BbIBATh y4eOHOE COTPYIHUYECTBO U COBMECTHYIO ACSITEIBHOCTh C YUUTEIEM U CBEpCTHUKAMU; pab0OTaTh MHM BUAYaTbHO
U B TpyMNIE: HAXOAUTH 00Illee PEelIeHHE U pa3peliaTh KOHPIUKTH HA OCHOBE COIVIaCOBAaHUS MO3ULUN M yuéTa HHTEPECOB; (OPMYIUPOBATH,
apryMEHTHPOBaTh U OTCTaUBaTh CBOE MHEHHUE;

- YMEHHE OCO3HAHHO MCIMOJIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBUU C 3aJa4eii KOMMYHUKAIUU JIJIs1 BBIPAXKEHUs CBOUX YYBCTB, MbICIIEH
U TOTpeOHOCTEH; NJIAHUPOBAHUS U PEryISLUUU CBOEH JEATENbHOCTH; BJIaJCHUE YCTHOM M MNUCBMEHHOW pEedYbl0, MOHOJOTHYECKOU
KOHTEKCTHOW PEYBIO;

- (popMUpOBaHUE U PA3BUTUE KOMIIETEHTHOCTH B 00JIACTU MCTOIB30BaHMS HH()OPMAIITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;
-bopMHpOBaHKE U PA3BUTHE HKOJOTHYECKOTO MBIIUICHHS, YMEHHUE MPUMEHITh €r0 B MO3HABATEIbHONW, KOMMYHUKATUBHOM, COIMAIbHON
MpakTUKE U PO eCCUOHANTBHON OpUEHTALIUH.

IIpeaMeTHbIE pe3yIbTaThI:

OcHogHble noHAMUS XUMUU (YPOBEHb AMOMHO-MOJEKYISIPHbIX NPe0CmagieHull)

BbInyCKHUK HayduTCS:

o OIMMCHIBATh CBOMCTBA TBEPABIX, KUAKUX, FA3000pa3HbIX BEUIECTB, BbIICISASA UX CYIIECTBEHHbIE TPU3HAKH;

o XapaKTEpPU30BaTh BELIECTBA I10 COCTABY, CTPOCHUIO U CBOMCTBAM;

o PaCKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX IOHATHM «aTOM», «MOJIEKYIIa», «XUMUYECKUH DIIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE
BEILECTBOY, «BAJICHTHOCTDY, UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUH;

o n300paXkaThb COCTaB MPOCTEHIIMX BEIIECTB C IMOMOIIBIO XMUMHUYECKUX (OPMYT U CYHIIHOCTh XMMHUYECKUX pPEaKUUd C MOMOIIbIO
XUMUYECKUX YPAaBHEHU;

o BBIYUCIIATE OTHOCHUTEIIBHYIO, MOJIEKYJISAPHYIO M MOJISIPHYKO MacChl BELIECTB, a TAaK)KE MACCOBYIO JOJII0 XMMHYECKOIO JJIEMEHTA B
COCIMHEHUAX I OLEHKHU UX NIPAKTUYECKOU 3HAUUMOCTH;

o CPaBHUBATH 10 COCTABY OKCUbI, OCHOBAaHHUSI, KUCJIOTHI, COJIU;

o KJ1acCU(UUMPOBATH OKCUIBI 1 OCHOBAHUS MO CBOWCTBAM, KUCIIOThI M COJIM 10 COCTABY;

o OINMCHIBATh COCTAB, CBOMCTBA M 3HaueHUE (B MPUPOAE U MPAKTUUYECKOMN JESITENbHOCTH YeIOBEKa) MPOCTHIX BEUIECTB — KUCIOpOoJa U
BOZIOPOJA;

o MOJIb30BATHCS JIA0OPATOPHBIM 000PYIOBaHUEM U XUMUYECKOH MOCYHOH;

L4 MNPOBOAWUTE HCCJIOXHBIC XUMHUYCCKUC OIIBITBI H Ha6J'IIO)ICHI/I$[ 32 U3MCHCHMSIMH CBOMCTB BCIICCTB B IIPOHECCE HX HpCBpaHIGHHfI;



coOIrofaTh NMpaBuja TEXHUKUA 0€30I1aCHOCTH MPU MPOBEACHUH HAOIIOJEHUH U OIBITOB;

J pa3nuuarh SKCIEPUMEHTAJbHO KHUCIOTHI W IIENOYM, MHOJIb3YACh HHIUMKATOpaMHU; OCO3HaBaTb HEOOXOIMMOCTb COOJIONEHUS MeEp
0€301acHOCTHU MpHU OOPALIEHUH € KUCIOTaMH U IIEJT0YaMH.

Buvinycknuk nonyuum 603mModiCHOCHb HAYYUMbCAL:

. 2PAMOMHO 00PAWAMbCS C BEUeCMBAMU 8 NOBCEOHEBHOU ICUZHU
o 0CO3HABAMb HEOOXOOUMOCHb COONIOOEHUSL NPABUI IKOO2UYECKU Oe30NACH020 N0BeOeHUs 8 OKPYICaroujell NPUpoOHoLl cpede;
. UCNONBL306aAMb NPUOOPEeMEHHBIE KIOUesble KOMNEeMEeHMHOCMU NPU 8bINOTHEHUU UCCTe008AMENbCKUX NPOEKMO8 N0 U3YUEHUID CBOLCMS,

Ccnocob06 nomydeHus U pacno3HaA8aHUsl 8eujecms.
Tepuoouueckuil 3axkon u Ilepuoouueckas cucmema xumuyeckux snemernmos J.U. Menoeneesa. Cmpoenue geuiecmea.
BrInmyckHUK HayduTCS:

° KJIaCCH(UITUPOBATh XUMHUYECKHE 3JIEMEHTHI Ha METaJUIbl, HEMETaJUIbl, JJIEMEHTBI, OKCHIBI M THIPOKCHIBl KOTOPHIX aM(OTEepHBI, U
WHEPTHBIC 3JIEMEHTHI (Ta3bl) JJIsl OCO3HAHUS BaXXHOCTH YIOPSJOUYEHHOCTH HayYHbBIX 3HAHUI;

o pacKpsIBaTh CMBICI Iepuoguyeckoro 3akona /(.M. Menzaeneesa;

° OMHCHIBATh M XapaKTEepHU30BaTh TaOMHIHYIO GpopMy Ileprnomnyueckoii CHCTEMBl XUMHUYECKUX 3JIEMEHTOB;

° XapaKTepU30BaTh COCTAB aTOMHBIX SJIEP U pacHpeAesiCHUE YUCIIa JIEKTPOHOB MO AJIEKTPOHHBIM CJIOSIM aTOMOB XMMHYECKUX AJIEMEHTOB
MaJIbIX TIEPUO/IOB IEPUOANYECCKON CUCTEMBI, a TAK)KE KaJus U KaJbIIUs;

° n300pakaTh JIEKTPOHHO-UOHHBIE (POPMYIIBI BEIIECTB, 00pa30BaHHBIX XUMUUYECKUMU CBSI3SIMU PA3HOTO BUJIA;

° ONUCHIBATh OCHOBHBIE ATanbl OTKpeITUA .M. MenaeneeBa mnepuoandeckoro 3akoHa W llepmonndeckod CUCTEMBI XUMHUUYECKHX
3JIEMEHTOB, )KM3Hb 1 MHOTOOOPa3HYIO HAYYHYIO JISATCIIbHOCTh YIEHOTO;

° XapaKTepU30BaTh HAYYHOE W MHUPOBO33PECHUYECKOE 3HAYECHHE MEPUOAMYECKOTO 3akoHa W lleprognueckor CUCTEMBI XUMHYECKHUX
anemeHToB /.M. Menpeneena;

° 0CO3HABaTh HAYYHBIC OTKPBITUS KaK pe3ylbTaT JIUTEIbHBIX HAOMIONCHHM, OMBITOB, HAYYHOU TMOJIEMHUKHU, MPEOAOTICHUSI TPYAHOCTEN U
COMHEHMH.

Buinycknux nonyuum 603moicHOCHb HAYYUMbCAL:

) 0CO3HABAMDb 3HAYUEHUE MeOPeMUYeCKUX 3HAHULL 0J1 NPAKMUYECKOU 0esmelbHOCMU Yel08eKd,

) NPUMEHAMb 3HAHUSL O 3aKOHOMepHocmAx Tlepuoouueckoli cucmemvl XUMUUECKUX INeMEHMO8 011 00bACHEHUs U NPed8UOeHUsl CBOUCME

KOHKPEmHbIX 6eujecme;

Mnocoobpasue xumuieckux peakyuil

BrinmyckHUK HayuuTcs:

. OOBSICHATH CYyTh XMMHUECKHUX MPOLIECCOB U UX MPUHLHUIINATIBLHOE OTIINYME OT PU3UUYECKUX;
J Ha3bIBaTh IPU3HAKU U YCIOBUS IIPOTEKAHUS XUMUUYECKUX PEAKLIUN;




. BBISIBJIITH B IIPOLIECCE IKCIIEPUMEHTA NMPU3HAKH, CBUACTEIBCTBYIOIINE O MPOTEKAHUNA XUMUUYECKON PEaKIINH;
. IPUTOTOBJIATH PACTBOPHI C ONIPEICIEHHON MAaCCOBOM JJOJIEH pacTBOPEHHOTO BEIIECTRA;

. OTPEIETATh XapaKTeP CPeIbl BOJHBIX PACTBOPOB KUCIIOT U IIEJI0UYEH MO U3MEHEHHUIO OKPACKH UHANKATOPOB;
MHnoeoobpasue sewecms

BhITyCKHUK HayqUTCS:

o OTIpeIeTATh MPUHAIC)KHOCTh HEOPTAHMYECKHUX BEIIECTB K OJHOMY M3 M3YYEHHBIX KJIACCOB / TPYII: METAJIBI U HEMETAJIbI, OKCH/IBI,
OCHOBAHUSI, KMCJIOTHI U COJIH;

o COCTaBJIATH (POPMYJIIBI BEIIECTB M0 UX HA3BAHUSM;

o ONPEACIIATh BAJICHTHOCTh M CTEIIEHb OKUCIICHUS 2JIEMEHTOB B BEIIECTBAX;

o COCTaBIATH (POPMYIBI HEOPTraHUYECKUX COSTUHEHUM 110 BaJICHTHOCTSIM U CTETICHSIM OKUCIICHUS 3JIEMEHTOB;

o OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHMsI (DU3UYECKUX M XMMHUYECKHUX CBOMCTB MPOCTHIX BEIIECTB (METAJJIOB U HEMETAIJIOB) U HX
BBICIITUX OKCHJIOB, 00pa30BaHHBIX AJIEMEHTaMH 2 U 3 MIEPUOJIOB;

o Ha3bIBaTh OOIME XUMHUYCCKHE CBOMCTBA, XapaKTePHBIE IS TPYIIT OKCHJIOB: KHCJIOTHBIX, OCHOBHBIX, aM(DOTEpPHBIX;

o MPUBOJUTHh MPUMEPHI PEAKIUMN, MOATBEPKIAIONIUX XUMUUYECKHE CBOMCTBA HEOPraHUYECKUX BEMIECTB: OKCHJIOB, KUCIIOT, OCHOBAaHUU U
COJICH;

o ONIPEACIIATH BEIIECTBO-OKUCIUTEb U BEIIECTBO-BOCCTAHOBUTENh B OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUSIX;

o MIPOBOJUTH JJAOOPATOPHBIE OMBITHI, TOATBEPKAAONINE XUMUYECKIE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB;

o MPOBOJUTH JIA0OpPATOpPHBIE OMBITHI MO TMOJYYEHHUIO U COOMpPAHUIO Ta3000pa3HBIX BEIIECTB: BOAOPOAA, KHCIOPOJA; COCTABIATH

YPaBHEHUSI COOTBETCTBYIOIINX PEAKIIMM.
Buinycknux nonyuum 603mModicHOCMb HAYUUMbCA

) NPOCHO3UPOBAMb XUMUUECKUE CEOLICMBA 8euyeCme Ha OCHOBe UX COCMABA U CIMPOEHUSL,

o BbIAGIIAMb CYULECMBOBAHUE 2EHEMUYECKOU B3AUMOCEIA3U MeNCOY 8euiecmeamu 8 psady Npocmoe 8eujeCmeo — OKCUO — SUOPOKCUO —
COoilb;

) OpP2aHU308b16aMsb, NPOBOOUMb YUEHUUeCKUe NPOeKmvl N0 UCCIE008AHUI0 CBOUCME BeUjeCms, UMEIOUUX BANCHOE NPAKMUYECKOe
3HaueHue.

9 kJjacc

JInYHOCTHBIE pe3y/abTaThI:

- BOCIIMTAHUE OTBETCTBEHHOTO OTHOIICHHS K TNPHUPOJE, OCO3HAHUS HEOOXOMUMOCTH 3aIlUTHl OKPYXKAIOMIEH Cpeabl, CTpPEMJICHHE K
30pOBOMY 00pa3y KU3HH;

- IOHUMaHUe 0COOCHHOCTHU KU3HU U TpyJa B YCIOBHUSIX UH(OpMAaTU3alMK 00I1eCTBa;

- popMHpOBaHKE TBOPUECKOTO OTHOIICHUSI K TIpoOIemMam;



- IO/IFOTOBKA K OCO3HAHHOMY BBIOOPY MHJIMBHU1yaJIbHOM 00pa30BaTeabHON Uiu podheCcCUOHATbHONW TPAEeKTOPHUH;

- (hopMupoBaHUE YyBCTBA TOPAOCTH 32 POCCHUMCKYIO XUMUUECKYIO HAYKY;

- YMEHHE YIIPaBJIATh CBOCH ITO3HABATEIIBHON IEATEIBHOCTBIO;

- YMEHUE OLIEHUBATh CUTYAILIMIO U ONEPaTUBHO MPUHUMATh PEIICHUS, HAXOJUTh aJJ€KBATHbIE CLIOCOOBI IOBEICHUS U B3aUMOEICTBUS C
napTHEPaMu BO BpeMsl y4eOHOW U UTPOBOIL 1A TEIbHOCTH;

- (opMupoBaHHE MO3HABATEIbHON W MHPOPMALMOHHON KYIBTYPHI, B TOM YHCJI€ Pa3BUTHE HABBIKOB CaMOCTOSTENIHOW pPabOThHI ¢
y4€OHBIMH MTOCOOUSIMU, KHUTAMH, JOCTYITHBIMH COBPEMEHHBIMH MH(POPMALIMOHHBIMH TEXHOJOTUSMU;

- pa3BUTHE TOTOBHOCTH K PEIIEHUIO0 TBOPYECKHUX 3a/lad, CIOCOOHOCTU OIIEHMBATh MPOOJIEMHBIE CUTYallMH U ONEpPaTHBHO NPHUHUMATh
OTBETCTBEHHBIC PEIIECHUS B Pa3IMUHBIX MPOJYKTUBHBIX BUAAX JEATEIbHOCTH (ydueOHas, IOMCKOBO-HCCIel0BaTeNbCcKasl, KIyOHast, IPOEKTHasl,
KpY’KKOBasi U JIp.);

- (OpMHUPOBAHNE XUMHUKO-3KOJIOTHYECKON KYIBTYPHI, SBISIONICHCS COCTABHON YaCThIO SKOJIOTHYECKOM M 00 KyJIbTyphl, U HAyYHOTO
MHUPOBO33PEHHUSL.

MeTanpeameTHblie pe3yabTaThbl:

- OBJIQ/ICHUE HAaBBIKAMU CAMOCTOSTEIBLHOTO MPUOOPETEHUSI HOBBIX 3HAHWUW, OpraHU3aluy y4eOHOU N1eATeIbHOCTH, MOUMCKA CPENICTB €€
OCYLIECTBIICHHUS;

- YMEHHE IJIaHUPOBATh, KOHTPOJIMPOBATH U OILICHUBATh Y4eOHBIC IEHCTBUS B COOTBETCTBUU C ITOCTABJIEHHOW 3a7adeil U yCIOBUSIMH €€
peanuzanuu;

- MOHUMaHuE MNpoOJIeMbl, YMEHUE CTAaBUTh BOIPOCHI, BBIABUIATH TUIIOTE3Y, AaBaTh OMNpPENEICHHS] MOHATHUSM, KIACCU(PUIMPOBATH,
CTPYKTYpUPOBaTh MaTepua, MPOBOJUTH SKCIIEPUMEHTHI, apTyMEHTHPOBATh COOCTBEHHYIO O3UIIHIO, (DOPMYITHPOBATH BHIBOJIBI U 3aKIIIOUEHUS;

- YMEHHUE U3BJIEKaTh HHPOPMALIUIO U3 PA3TUYHBIX HCTOYHUKOB, BKJIIOYAsl CPEICTBA MAaCCOBOI MH(pOpMAIMU, KOMIIAKT-TUCKU Y4eOHOTO
HazHa4yeHus, pecypchl Bcemupnoil cetu HMHTepHeT; yMmeHHE CBOOOAHO TMOJIb30BAThCS CIOBApSIMM Pa3jIMYHBIX THUIIOB, CIPaBOYHOU
JUTEPaTypoOii, B TOM YMCIIE Ha IEKTPOHHBIX HOCUTEISX; COOMIOAATh HOPMbI HH(POPMALIMOHHOMN U30UpaTeIbHOCTH, STUKY;

- YMEHHE Ha IMPaKTHKE MOJb30BATHCS OCHOBHBIMHU JIOTMUYECKHMMM MpUEMAMH, METOIAaMHU HAOIIONEHUS, MOJCINPOBaHUs, 00BsICHEHMS,
pelieHus npo0iem, MPOrHO3UPOBAHUS U JP.;

- YMEHHE BOCIpPUHUMATh, CUCTEMATU3UPOBATh U MPEABSBIATh MHPOPMAILMIO B CIOBECHOM, OOpa3HON, CHUMBOJMYECKOW Qopmax;
aHaJIM3UPOBaTh U NepepadaThIBaTh MOMTYUYEHHYIO0 HH(OPMAIIHIO B COOTBETCTBUH C TOCTABICHHBIMU 33a4aMU;

- YMEHHE MEePEeBOANTH MH(DOPMAINIO U3 OTHOM 3HAKOBOM CHCTEMBI B APYTYIO (M3 TEKCTa B TAONUITY, U3 ayIHOBU3YaJbHOTO Psiia B TEKCT
U JIp.), BIOMpPATh 3HAKOBBIE CUCTEMBI aJIEKBAaTHO MO3HABATEIbHOM U KOMMYHUKATUBHOMN CUTYaIUU;

- yMeHHue CBOOOIHO, MPABHIBHO M3Jararb CBOM MBICIH B YCTHOM M MUCHMEHHOH (popMme; aJieKBaTHO BhIpaXXaTh CBOE OTHOULICHHE K
(bakTam H SABICHHUSIM OKPY)KAIOIIEH NeHCTBUTENFHOCTH, K IPOUUTAHHOMY, YCIIBIIIIAHHOMY, YBUACHHOMY;

- yMeHHE OOBSICHATH SBJICHHUS U TPOLECCHl COIHAIBHOM JEUCTBUTEIBHOCTH C HAyYHBIX, COLUAIBHO-(PUIOCO(MCKUX MO3UIUH,
paccMarpuBaTh UX KOMIUIEKCHO B KOHTEKCTE CIIOKHUBIIMXCS PEaIMii U BOBMOXHBIX MEPCIIEKTUB;



- CIIOCOOHOCTh OPTaHU30BATh CBOIO JKU3Hb B COOTBETCTBHH C OOIIECTBEHHO 3HAUMMBIMH IPEJICTABICHUSAMU O 3J0POBOM 00pase KHU3HH,
npaBax U 0053aHHOCTSX I'PaKJaHUHA, IIEHHOCTSX OBITUS M KYJIBTYPbI, IPUHLIMIIAX COLMAIBHOTO B3aUMOJCHCTBYS,

- YMEHHUE NPUMEHATh MHAYKTUBHBIE U JETYKTUBHBIE CIIOCOOBI PacCyXI€HUN, BUJETh pa3InyHble CIOCOObI pEelIeHUs 3a1ay;

- BBIIIOJTHEHUE [T03HABATENbHBIX U MPAKTHUECKUX 3aJaHUM, B TOM YHCIIE C UCIOJb30BaHUEM IPOEKTHOHN JeATEIbHOCTH, HA YPOKaX U B
JOCTYITHOW COLIMAIbHON ITPAKTHKE;

- CIIOCOOHOCTh OLIEHMBATh C MO3MIMH COLMAIBHBIX HOPM COOCTBEHHBIE MOCTYNKHM M HOCTYNKH APYTUX JIIOAEH; yMEHHE CIIyIlaTh
co0eceTHNKa, IOHUMATh €r0 TOUKY 3pEHUS, IPU3HABATh [IPaBO JPYroro 4eJ0BeKa Ha HHOE MHEHUE;

- YMEHHUE B3aUMOJICIICTBOBATH C JIIOAbMHU, PA0OTaTh B KOJUIEKTUBAX C BHIIIOJIHEHUEM PA3IMYHbIX COLUATBHBIX POJIEH;

- YMEHHUE OLICHMBATh CBOIO IO3HABATEIBHO-TPYIOBYIO AEITEIBHOCTh C TOYKU 3PEHUS HPABCTBEHHBIX, ITPABOBBIX HOPM, ICTETHUYECKHUX
LEHHOCTEH MO NPUHSTHIM B OOLIECTBE U KOJUIEKTHBE TPEOOBAaHUAM U MPUHLIUIIAM;

- OBJIQJICHUE CBEACHUSIMU O CYHIIHOCTH M OCOOEHHOCTSIX OOBEKTOB, IMPOLIECCOB M SABJIECHUN AEHCTBUTENBHOCTH (IPUPOAHBIX,
COLMAJIbHBIX, KYIbTYPHBIX, TEXHUYECKHUX U JIp.) B COOTBETCTBUHU C COJIEP’KaHUEM KOHKPETHOTO Yy4eOHOTO MpEeIMETa;

- MOHUMaHUE 3HAYMMOCTHU PA3JIMYHbIX BUIOB MPO(HECCHOHATFHON U 00IIeCTBEHHON AesITeIbHOCTH.

IIpenmeTHbIe pe3yabTaThbl:
OcHostble noHaAmuAa Xumuu (YPo8eHb amoMHO-MOLEKVIIAPHbIX NPeOCmasieHUll)
BrinmyckHUK HayduTCS:

J XapaKTepU30BaTh BEIIESCTBA IO COCTaBY, CTPOCHHUIO W CBOWMCTBAM, YCTAHABIIMBATH MPUYUHHO-CICACTBCHHBIC CBS3M MEXIY JAHHBIMU
XapaKTepUCTHUKAMU BEIIECTBA;

o COCTaB, CBOWCTBA U 3HAYCHHE (B MIPHUPOJIC U MPAKTHUECKOM IeITeTLHOCTH YeJI0BEKa) MPOCTHIX BEIIECTB — KUCIOPOa U BOAOPOIA;

o JaBaTh CPABHUTEIBHYIO XapaKTCPUCTHKY XMMHYECKHX JJIEMEHTOB M BAKHEHIIMX COCAMHEHUH €CTECTBEHHBIX CEMEHCTB IICIOYHBIX
METAIIJIOB U TaJIOTCHOB;

J coOMroaTh MpaBujia TEXHUKH 0E30MaCHOCTH MPH MPOBEACHUH HAOIIOICHUH U OIBITOB;

o 0CO3HaBaTh HEOOXOMUMOCTh COOMIONIEHUsT Mep 0€30MaCHOCTH MPU 0OpAIIEeHUH ¢ KUCIOTAMH U IIEJIOUaMHU.

Boinycknuk nonyuum 603mMoiCHOCMb HAYYUMbCAL:

. 2PAMOMHO 00PAWAMbCSL C BeUeCMBAMU 8 NOBCEOHEBHOU HCUSHU

o 0CO3HABAMb HEOOXOOUMOCMb COONIOOEHUSL NPABUT IKOO2UYECKU OE30NACH020 N0Be0eHUsl 8 OKPYICcaroujell NPUpoOHoll cpede;

o HNOHUMAMb CMBLCI U HEOOX00UMOCIb COONI00EHUsT NPEONUCAHUL, COOEPAHCAUUXCA 8 UHCMPYKYUIX NO NPUMEHEHUIO 1eKapCmea, Cpeocma
ObLIMOBOU XUMUU U OD.;

. UCNONbL306aMb NPUOOPEeMEHHbBIE KI0Uegble KOMNEeMeHMHOCMU NPU 8bINOTHEHUU UCCTIe008AMENbCKUX NPOEKMO8 NO U3YUeHUI0 C8OUCMS,

cnocobos nony4erusd u pacno3naeatusl eeujecme,



° pazeusams KOMMYHUKAMUBHYIO KOMHEMEHMHOCMb, UCNONb3YS CPeOCmead YCMHOU U NUCbMEHHOU KOMMYHUKayuu npu pabome ¢
mexkcmamu y4eOHUKa u OONOJIHUMENbHOU AUMepamypoul, CRPABOYHLIMU MAOIUYAMU, NPOAGISAMb 20MOBHOCMb K YBANCEHUIO UHOU MOYKU
3peHUst nPU 00CYHCOeHUU Pe3yTbIMamos 8bINOIHEHHOU pabombl,

° 00bEeKMUBHO OYeHUBAmsb UHDOpMAyUI0 0 Beujecmeax U XUMUYECKUX Npoyeccax, KpUumudecKu OMHOCUMbCSA K HNCeBOOHAYUHOU
ungopmayuu, HedooPOCco8eCMHOU peKiame, Kacarowelcs UCNoNb308aHUsL PA3TUYHBIX el eCma.

Ilepuoouueckuii 3axon u Ilepuoouueckas cucmema xumuyeckux dnemenmos J.1. Menoeneesa. Cmpoernue eeujecmea.

BreinyckHuk HayuuTcs:

o pasynyaTh BUJbl XUMUYECKOU CBS3M: MOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HEMOJSIPHYIO U METAJUIMYECKYIO;

o M300paXkaTh MEKTPOHHO-UOHHBIE (OPMYIBI BEIIECTB, 00Pa30BAHHBIX XUMUYECKUMHU CBSI3IMU Pa3HOTO BHUJIA;

. BBIABIIATh 3aBUCUMOCTb CBOWCTB BEUICCTB OT CTPOCHUSA HX KPUCTAUIMYECKUX PEIIETOK: HOHHBIX, AaTOMHBIX, MOJIEKYJISIPHBIX,
METAJIINYECKUX;

o XapaKTEPU30BaTh XUMHUYECKUE DJIEMEHTbl M HMX COCIUHEHHS Ha OCHOBE IIOJIOKECHHSI DIIEMEHTOB B IIEPUOAMYECKOM CHUCTEME H

0COOEHHOCTEN CTPOEHUS UX aTOMOB;
BoinyckHuK noayuum 603mMOoHCHOCHb HAYYUMbCA:

. 0CO3HABAMb 3HAYEHUe MeopemudecKux 3SHaHUull i NPAKMu4eckol 0esimelbHOCMU 4el08eKd;
. ONUCHIBAMb U3VUEHHbIE 00BbEKMblL KAK CUCIEMbL, NPUMEHSSL I02UKY CUCIEMHO20 AHANU3A,
. paseueamsv UHGOPMAYUOHHYIO KOMIEMEHMHOCHb NOCPEOCMEOM YenyOleHus: 3HaHull 06 UCOpUY CMAHOBIeHUs XUMUYECKOU HAYKU, eé

OCHOBHBIX NOHAMULL, NEPUOOULECKO20 3AKOHA KAK OOH020 U3 BANCHEUUUUX 3AKOHO8 NPUPOObL, A MAKHCE O COBPEMEHHBIX 00CTMUNCEHUSX HAYKU U
MexXHUKU.

MHnozoobpazue xumuueckux peakyuii

BrinyckHuk HayuuTcs:

. yYCTaHABIIMBATh MPUHAJJICKHOCTh XUMHUECKON peakIMy K ONpeneéHHOMY TUITY 110 OJHOMY M3 KIacCH(PHUIIMPOBAHHBIX MPHU3HAKOB: 1)
MO0 YHUCIYy M COCTaBY HCXOJIHBIX BEIIECTB U TPOAYKTOB pEAKIUU (PEaKIMu COCAUHEHUS, PAa3JI0KEHHUs, 3aMelIeHus] U oOMeHa); 2) 1o
BBIJICJICHUIO WM TOIIOMICHUIO TEIJIOTHl (PEakiuu HSK30TEPMUUYECKHUE W DHIOTEPMHUYECKHE); 3) MO HU3MEHEHHUIO CTENEHEH OKHUCIICHHS
XUMHYECKUX DJIEMEHTOB (pEaKIMH OKUCIUTEIbHO-BOCCTAHOBHUTEINbHEIE); 4) 10 o00paTUMOCTH Tipolecca (peakiuu oOpaTuMble W

HEOOpaTHMBbIE);

. Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYCCKUX PEAKITUi;

. Ha3bIBaTh (PaKTOPHI, BIUSIONINE Ha CMEIIEHUE XUMHUYECKOTO PAaBHOBECHS;

. COCTaBJISITh YPABHEHUS DJIEKTPOIUTHUYECKON IHCCOILMAIMKA KHUCIIOT, IIEJIOYEH, COJIeH; MONHbIe W COKpalléHHbIE MOHHBIC YPAaBHEHUS

peakuuii 0OMeHa; ypaBHEHHs OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHii;
. MIPOTHO3UPOBATh MPOAYKThl XUMUUYECKUX PEAKLIHUN 10 dbopMynam / Ha3BaHHUSIM MCXOAHBIX BELIECTB; OMPEIENIATh UCXOIHBIC



BeUIeCTBa MO (popmysiaM / Ha3BaHHSIM MPOTYKTOB PEAKIIMH;

L COCTAaBJIATh YPABHCHUA pea1<u1z1171, COOTBCTCTBYIOIIUX ITOCICAOBATCIIbBHOCTHU («HGHOIIKG))) HpeBpameHHﬁ HCOPraHNYCCKHUX BCHICCTB
PAa3INYHBIX KJIACCOB,

L] OMPCACIIATH XapaKTCp CPpCAbl BOOHLBIX PACTBOPOB KUCIIOT U IIeJI04YeH Mo N3MESHEHUIO OKpaCK MHANKATOPOB,

L IMPOBOAUTDH KAYCCTBCHHLIC PCAKIINH, ITIOATBCPIKAAIOINC HAJIUINC B BOAHBIX paCTBOpAX BCIICCTB OTACIBHBIX KATUOHOB H aHHNOHOB.
Bbll’lyCKHuK noaydunt 603MOMNCHOCMb HAYHUMbCA.

° cocmaseiiAiinib MONEKYIAPHblIE U NOJIHblIE UOHHbLE YPABHERUA NO COKpaWéHHblM UOHHbIM YDABHERUAM,

L npoeodumb npumepbul peam;uﬁ, nodm@epafcéaiou;ux cyujecmeoesarnue 63auUmMoceAi3u Me:)fcdy OCHOBHbIMU KaaCCaAMU HEOPcAHUYECKUX
eeujecms,

o npocHosupoeambv pe3yibmaimal 8030€eliCmeusl PAa3TU4YHbIX qbakmopoe HA CMeujeHue XuMuuecKkoeco paeHosecusl.

Mmuozcoobpaszue sewiecms
BrInmyckHUK HayduTCS:

o COCTaBJIATH (POPMYJIBI HEOPTAHMYECKUX COSTMHECHHUM 0 3apsiaM MOHOB, YKa3aHHBIM B TaOJIHUIlE PAaCTBOPUMOCTH KHUCJIOT, OCHOBaHUH U
COJICH;

o MPUBOJUTh MPUMEPHI PEAKIUi, MOATBEPKIAONIUX XUMUUYECKUE CBOMCTBA HEOPTraHUUYECKUX BEIIECTB: OKCHIOB, KHCJIOT, OCHOBAaHUM U
COJICH;

o ONPEAEIISTH BEIIECTBO-OKUCIUTENb H BEIIECTBO-BOCCTAHOBHUTEND B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUSIX;

o COCTaBJISATh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIN OalaHC (ISl N3YYEHHBIX PEAKIIMii) MO MPEAJIOKEHHBIM CXeMaM PEaKIIHii;

o MIPOBOJIUTH JTaOOPaTOPHBIC OMBITHI O MOJYYESHHUIO W COOMPAHHIO Ta3000pa3HBIX BEIIECTB: BOAOPOJA, KHUCIOpPOAa, YIIEKHUCIOTO rasa,

aMMHaKa; COCTABJIATh YPABHCHHUA COOTBCTCTBYIOIIUX peaKHHfI.
BblnyCKHuK noay4dunt 603MOMNCHOCMb HAYHUMbCA.!

. NPOCHO3UPOBAMb XUMUUECKUE CEOUCMBA 8euyecme Ha OCHOBE UX COCMABA U CMPOEHUs],

. NPOCHO3UPOBAMb CHOCOOHOCHb Geuecmaa Nposeisams OKUCIUMETbHble ULU 80CCHAHOBUMENbHbIE CEOUCMBA C YYEMOM CcmeneHell
OKUCTIeHUsL DIeMEHMO8, BX00AUUX 8 €20 COCMAas;

J 8bIABNAMb CYUECMBOBAHUE 2eHEMUUECKOU 83AUMOCEA3U MeHCOy 8euecCmeamu 6 psidy Npocmoe 8eujecmeo — OKCUO — SUOPOKCUO —
COTb;

J Xxapaxkmepuzoeams 0cobvle C8OUCMEA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCTIOM,

J NPUBOOUMb NPUMEPbL YPABHEHUU PearKyull, 1excaujux 8 OCHO8e NPOMBIULIEHHbIX CHOCO008 NONYYeHUs AMMUAKA, CEPHOL KUCTIOMbL,
YyeyHa u Cmanu,

J onucvleams QuuyecKue u Xumuieckue npoyeccol, AGIAIWUEC YACMbIO KPY2080POMAa 8euecma 8 npupooe,

J Op2aHU308b16aMb, NPOBOOUNMb VUEHUUECKUe NPOEeKmbl NO UCCIe008AHUI0 CBOLCME Geuecms, UMEIOWUX 6adCHoe NpaKmuieckoe

3HA4YeHue.



1. COAEP)KAHUE ITPOT'PAMMBbI YYEBHOI'O KYPCA

8 kiacce
Ne HasBanmue KosmuecrBo
m\ OcHOBHOe cojlep:kaHKe N0 [VIaBaM
LJIABbI JacoB
BBenenue 2 yaca 1. Ilpeamer u 3amaun XuMuu. MeToIbl XUMUU. XUMUYECKHUH S3bIK.

2. lIpakTuyeckasi padora Ne 1. [Tpuémer oOpamienus ¢ mabopatopHeiM 00opynoBanreM. CTPOCHHE IJIAMEHH.
JdemoncTpauuu. TaGauIlbl ¥ ClIaiIbl, TOKA3BIBAIOIINE UCTOPUUECKUM TTyTh Pa3BUTHS HAYKH, JOCTHXKEHUS XUMHUU
Y UX 3HaYeHUE; 1abopaTopHOoe 000pyaOBaHUE

Pa3nen I. BemecTBa m XuMHYecKHe SIBJIEHNUS ¢ MO3UIUI ATOMHO-MOJIEKYJIAPHOro yyeHusi (46 u)

1 XumMHYecKue 10 wvacoB | 1. [Tonsitue «BemecTBo» B puszuke U XUMUU. OU3NUECKUE U XUMUUECKHUE SIBIICHUS.
IJIEMEHTHBI U 2. ATOMI)I, MOJICKYJIbI, XUMHUYCCKUC 2JICMCHTEI. CDOpMI:I CYHICCTBOBAaHUSA 3JICMCHTOB B ITPUPOAC.
BelllecTBa B cBeTe 3. Cocras BeuiectB. [IpocThie U c0KHBIE BEMIECTBA. 3AKOH TOCTOSIHCTBA COCTABa BELIECTB.
aTOMHO- 4. AToMHO-MoJeKy/sipHOe yueHue. OTHOCUTENbHAs aTOMHasl Macca.
MOJIEKYJISIPHOTO 5. OTHOCUTENBHAsA MOJIEKYIISIpHAsE Macca. MaccoBasi 107151 3JIEMEHTa B COEUHEHUU.
YYeHU s 6. [lepuonuueckas cucrema XumMru4eckux smeMenToB JI.M1. Menneneena.

7, 8. BaleHTHOCTh XUMHUYECKUX JIEMEHTOB.

9. Konnuecto BemectBa. Moib. MonsipHas Macca. Pacué€Tsl mo XumMuieckum Qopmyiiam.

10.BeinonHenne yrnpa>xHEHUH U peLICHUE 3a/1a4.

JemoncTpauuu. 1. duzndeckue u XuMudeckue siBieHus. 2. Mi3aMepeHue miIoTHOCTH KUIKOCTEH apeoMeTpoMm. 3.
[InaBnenue cepsl. 4. OnpeneneHue MEKTPONPOBOIHOCTH U TEIUIONPOBOJHOCTH BEMIECTB. 5. M3yueHune cBolicTB
BELIECTB C UCIoyb30BaHneM Kosutekiuu «l1lkana TBEpmpoctuy». 6. Mozenu aToMOB U MOJIEKYT; KPUCTAJUIMUECKHUX
pemérok. 7. Komnexkuus MeTauioB 1 HeMeTauioB. 8. [loyueHue yrmieKuciioro ra3a pa3inyHbIMU CIIOCOOAMHU.

9. Onekrponu3 Bonel. 10. du3nveckue SBICHUS: BOSTOHKA MO/, KUIISTYSHHE BOJBI, HAaKaIMBaHUE KBapIIa,
HarpeBanue Hadranuna. 11. Oneitel o quddysuu. 12. Komnekius npocThiX BeIIecTB, 00pa30BaHHBIX
anemenTtamu 1-3 nepuonos. 13. Komieknus BemecTB KOJIMYECTBOM BelecTBa 1 MOJIb.

14. Jlunamudeckoe mocodue: KOJIMUECTBEHHbIE OTHOIIEHUS B XMMHU.

JlaboparopHble onbIThI. 1. PaccMoTpeHue BelecTB ¢ pa3inyHbIMU (PU3MUECKUMHU CBOMCTBAMHU (Me/Ib, Kele3o,
LIUHK, cepa, BOJA, XJIOPHUI HATpHs U Ap.). 2. McnbiTaHue TBEPIOCTH BEIIECTB C MIOMOIIBIO 00pa310B KOJUIEKIIUU
«IlIxana TBEpmoctuy». 3. [IpuMepsr PuznuecKkux sIBICHUN: CTUOAHNUE CTEKIITHHOW TPYOKH, KUTISTYCHUE BOJIBI,
r1aBieHue napaguna. 4. [lpumepsl XMMUYECKHUX SBJICHUI: TOPEHUE IPEBECHHBI, B3aUMOICHCTBUE MpaMopa C
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COJISTHOM KHCNoTOoM. 5. 3yueHne oOpa3ioB METAJIIOB U HEMETAILJIOB (CEphl, JKeJe3a, alllOMUHUS, TpaduTa, Meu U
ap.). 6. FI3yueHue cBOMCTB BEILIECTB: HArpeBaHUE BOJIbl, HarpeBaHue okcuaa kpemuus (IV).

Pacuérnblie 3aga4u. 1. Beiuncinenne OTHOCUTENBHON MOJIEKYIISIPHOM MaccChl BEILIECTB, MACCOBOU JIOJIA AIIEMEHTOB
0 XUMHUYECKUM (popmynam. Brrarcienne MossipHO Macchl BenecTsa. 2. Onpenenenne Macchl BEIIECTBa 1o
M3BECTHOMY KOJIMYECTBY BEUIECTBA U ONPEIEICHUE KOJMYECTBA BEIECTBA 10 U3BECTHOM Macce.

Tema TBopYeckoii padoThl. MiumtocTpupoBaHue MoJ0KEHUNA aTOMHO-MOJIEKYJIIPHOTO YYEHUS

XuMHu4yeckue
peakuun. 3aKOHbI
COXpaHeHHUA
MAacchl ¥ JHEPIruu

7 yacoB

1. CymHOCTh XUMHUYECKUX PEAKIMH U IPU3HAKU UX IpoTeKaHus. TerioBoil 3¢ ekt peakuu.

2. 3aKOH COXpaHEHUs MacChl M SHEPTUU. YPaBHEHUS XUMHUECKHUX PEAKIIHil.

3. Pemenue 3aau: pacy€Tbl 1O XUMHUUYECKUM YPAaBHEHUSIM.

4,5 Tunbl XUMUYECKUX PEAKITUH.

6. O0001IEeHye 3HaHuii 1Mo TeMaM 1, 2.

7. KontponpHas pabora Ne 1.

JdemoncTpanum. 1. IIpumMepsl XMMHUECKUX PEAKIMI pa3HbIX BUJOB: pa3OKEHHE MajlaxuTa, Iuxpomara
aMMOHHS, TIONTy4eHHUe cynb(huaa sxene3a, TopeHrue MarHus, B3auMOJICHCTBHE CONISTHOM KUCIOTHI ¢ KapOOHATOM
HaTpud U Ap. 2. ONbIThI, WUTIOCTPUPYIOIINE 3aKOH COXPAaHEHHS MAacChl BEILIECTBA: TOPEHUE CBEYH Ha Becax ¢
MOTJIOLIEHUEM MPOJYKTOB FOPEHUS, OKUCIIEHUE METAJIJIOB B 3aKPBITHIX COCYJ]aX CO B3BEUIMBAHNUEM, OOMEHHbIE
peakiuu B mpubdopax Juis wuTocTpaiuu 3akona. 3. Habop mozerneii aroMoB.

JladoparopHbie onbIThI. 1. [TpU3Haku XMMHUYECKHUX pEeaKLMii: HarpeBaHNUE MEIHOM NPOBOJIOKH, B3aUMOJIEHCTBHE
PacTBOPOB €KOr0 HaTpa M XJIOpHAa MEAH, B3aUMOAEHCTBHE PACTBOPOB YKCYCHOW KMCIIOTHI U THApPOKapOoHaTa
Harpus. 2. TUITBI XUMUYECKUX peakuuii: paznoxenue rugpokcuaa menu (II), B3aumonenicTeue xenesa c
pactBopomM xsopuaa meau (I1), B3aumopeiictue okcuaa meau (1) ¢ pacTBOpoM CONSTHON KUCITOTHI.

Pacuérnbie 3axa4n. BeruncieHre 1o XMMUYECKUM YPaBHEHUSM MAacChl, KOJMYECTBA BEILECTB: a) BCTYNMBILUX B
peakuuio; 0) 00pa30BaBIINXCS B PE3YJIbTaTe PEaKuu

MeToabl XUMHUH

1 gyac

1. MeTonpbl, cBsI3aHHBIE C U3yYEHHEM BEIECTB: HAOIOIEHNE, ONMCAaHUE, CPAaBHEHUE, XUMUUECKHUI SKCIIEPUMEHT.
XUMHUECKUH S3bIK (TEPMHUHBI, HA3BaHUs, 3HaKU, GOPMYJbI, ypaBHeHUs ). [loHsaTHe 00 MHANKATOpaX.
JlaGopaTropHblii onbIT. [I3MeHeHNE OKpacKy HHAMKATOPOB B Pa3IMYHBIX Cpeaax

BemecrBa B
OKpY:Kamolenl Hac
npupone u

6 yacoB

1. UncThie BemecTBa U CMECH.
2. IlpakTnyeckast padora Ne 2. O4ncTKa BEeLIECTB.
3. PactBOpsHI.
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TEXHHUKE

4. TIpakTuyeckasi padora Ne 3. PactBOpuMOCTh BEIECTB.

5. CriocoObl BbIpayKe€HUSI KOHLIEHTPALIMK pacTBOpOB. Perienne 3anau.

6. [IpakTuyeckasi padora Ne 4. [IpurorosieHue pacTBopa 3aJJaHHON KOHIICHTPAIIHH.

JemoncTpanuu. 1. Paznenenue cmecei paznuanbiMu merogamiu. 2. Komneknus «Hedts u HedrenpogykTsi». 3.
PactBopeHue BeniecTB ¢ pa3iMyHbIMU CBOMCTBaMU. 4. YCIIOBUSI U3MEHEHHUS pACTBOPUMOCTH TBEPIBIX U
ra3o00pa3HbIx BemecTs. 5. TemoBbie 3¢ eKTh IpU PaCTBOPEHUU: PACTBOPEHUE CEPHON KUCIIOTHI, HUTpATa
aMMOHUSI.

JlaGopaTopHblie onbIThI. 1. [I[pUrotoBneHne u pasiokeHNe CMECH XKelle3a U Cepbl, pa3/iejeHue CMEeCH HEPTH U
BOJIBL.

2. UccnenoBanue GU3NIECKUX U XUMHUYECKUX CBOMCTB IPUPOAHBIX BEIIECTB (M3BECTHAKOB). 3. CpaBHEHHE MPOO
BOJIbI: BOIOIIPOBOAHOM, U3 TOPOACKOIO OTKPBITOTO BOAOEMA.

Pacuérnbie 3amauun. 1. Beruncienue KOHIIEHTPAIMK PACTBOPOB (MAacCOBOM JI0JIM) TIO MAacCe pacCTBOPEHHOTO
BelecTBa U 00BEMY WM Macce pacTBoputens. 3. Beiuncienue Maccol, 00bEMa, KOJMYECTBa PACTBOPEHHOTO
BELIECTBA U PACTBOPUTEIS IO ONPEEIIEHHON KOHIIEHTPAI[MU pacTBOpa.

Tembl TBOpUeckux padot. Bemecrsa B TexHuke. [lonyueHne BellecTB ¢ 3aJaHHBIMU CBOMCTBAMH — OCHOBHAas
npobinema xumuu. [loHsTHE O BemiecTBax Kak O ChbIpbe, Marepuaiax W mnpoaykuuu. [IpupomooxpaHuTenbHoe
3HAQYEHUE OYUCTHBIX COOPYKEHUU U SKOJIOTMUECKH YHCTBIX TEXHOJIOTHI

ITonsaTHE 0 rasax.
Bo3nyx.
Kucaopoa.
T'openue

7 yacoB

1. 3akonsl ['eit-JIroccaka u ABoranpo. Pemenne 3a1a4: pacyéTsl HA OCHOBAaHUHU Ta30BbIX 3aKOHOB.

2. Bo3nyx — cmech razos.

3. Kucnopoa — XMMUYECKH 3JIEMEHT U MPOCTOE BemecTBo. [lonyuenue kucnopona.

4. TlpaxkTnueckasi padora Ne 5. [TonydyeHue Kucaopoa v U3y4eHHE €ro CBOMCTB.

5. XMMHUYECKME CBOWCTBA U MPUMEHEHUE KUCIIOPOA.

6. O0006I11IeHE 3HAHUI O TeMaM 4, 5.

7. KonTponbHas padora Ne 2.

demoncrpauuu. 1. [Tonyuenue kucmopoaa. 2. Cxxuranue B arMmochepe KUCIOpoaa Cephbl, YIisl, KPacCHOTO
docdopa, xenesa. 3. ONbITH, TOATBEPKAAIONINE COCTAB BO3AyXa. 4. OMBITHI MO BOCIUIAMEHEHHUIO U TOPEHHUIO.
PacuérHnpblie 3apaun. 1. OnpegeneHne OTHOCUTEIBHOM MIIOTHOCTH Ia30B MO 3HAYEHUSIM UX MOJICKYIISIPHBIX Macc.
2. OmnpeneneHre OTHOCUTENBHBIX MOJIEKYISPHBIX MacC Ta3000pa3HbIX BEIIECTB IO 3HAYEHUIO UX OTHOCUTEIHHOU
TJIOTHOCTH.

Tembl TBOpUeckux padoT. ATMochepa — Bo3aymIHas o0omouka 3eMiau. TeHIeHIIN K U3MEHEHHUIO COCTaBa
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Bozayxa B XXI B.
OcHOBHBIE UCTOUHUKH 3arpsi3HeHus1 atMocepsl. TpaHCIOPT — OMH M3 OCHOBHBIX UCTOYHHUKOB 3arPsS3HCHHUS
arMocdepsbl.
6 OcHOBHBbIE 15gacoB | 1. Oxcuusl ¥ UX COCTaB, HOMEHKJIaTypa, kinaccuduxanus. [Tonstiue 06 ampoTepHocTu.
KJI1ACChI 2. OcHOBaHMSI — THAPOKCUIBI OCHBHBIX OKCHJIOB.
HEOPraHUYecKHX 3. Kucnotsl: cocTaB 1 HOMEHKJIATypa.
coeIMHEeH Uit 4. Conu: cocTaB M1 HOMEHKJIATypa.

5. X¥MHUYECKHE CBOMCTBA OKCHUJIOB.

6. XMMHYECKHEe CBONCTBA KHUCIIOT.

7. IlonyyeHnue u XMMHUYECKHUE CBOMCTBAa OCHOBAHUM.

8.AMdoTepHbIE THIPOKCH/IBI.

9. XuMu4ecKkre CBOMCTBA COJICH.

10.I'eHeTrUecKast CBSA3b MEKIY KJIACCAMU HEOPTAHUYCCKUX COCAMHCHHU.

11. O6o006I1IeHNE 3HAHUI IO TEME 6.

12. IlpakTuyeckas padora Ne 6. MccienoBanre CBONCTB OKCHIIOB, KHCIIOT, OCHOBaHHUH.

13-14.BoinonHeHue ynpa>kHEHUH U pelIeHne 3aaay.

15. KontponpHas pabora Ne 3.

Jemoncrpanuu. 1. O6pa3isl coeTMHEHNH — TpeACTaBUTENeH KIacCOB KUCIIOT, COJIeH, HEPaCTBOPUMBIX
OCHOBaHUH, 11e7104el, OKCUIOB. 2. ONBITHI, WITIOCTPUPYIOIINE CYIIECTBOBAHHE FEHETUYECKON CBA3H MEXAY
coenquHeHUsAMH Gocdopa, yriepoaa, HaTpus, Kajablus. 3. BzaumonelcTBre KalbIis U HaTpUs C BOJOM. 4.
JleiicTBre nHAUKATOPOB. 5. ONBITHI, HIUTFOCTPUPYIOLUE XUMUYECKHE CBOMCTBA OTJEJIbHBIX KJIACCOB
HEOpPraHUUYECKUX coequHeHui. 6. OOpa3Ibl MPOCTHIX BEUIECTB H UX COCTUHEHHH (OKCHIOB M TUAPOKCHIOB),
00pa30BaHHBIX DJIEMEHTAMH OJIHOTO TIEPUOIA.

JlaGoparopubie onbIThl. 1. PaccMoTpenne oOpa3noB okcuaoB: ymiepona (IV), Bomopoma, ¢ocdopa, meny,
KaJbIIHs, JKee3a, KpeMHuus. 2. HabOmiofgeHne pacTBOPUMOCTH OKCHJIOB aFOMHHUS, HATPHUSA, KalblUS U MEIU B
Bozie. 3. OnpeneneHue KUCIOTHOCTU-OCHOBHOCTH CPE/Ibl paCTBOPOB C MOMOIIBI0 MHAUKAaTOpa. 4. Bzaumonelicreue
OKCUJIOB Kanbliusg | ¢ochopa C BOIOH, OMpeereHHE XapaKTepa 00pa30BaBIIETOCS OKCHIA C TOMOIIBIO
uHaukaropa. 5. B3aumoneiictBue okcumoB menu (II) m muHKa ¢ pacTBopoM cepHOil kucnotThl. 6. [Tomyuenue
YIJICKHUCIIOTO Ta3a W B3aUMOJCHCTBHE €ro ¢ M3BECTKOBOM BOAOW. 7. B3ammopeiicTBre MeTamoB (MarHus, 1IUHKA,
xKelesza, MeIM) C pacTBOpaMH KHUCIOT. 8. B3aumoeiicTBre pacTBOPOB KHUCIOT co mienodamu. 9. Bzaumoneiictue
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pacTBOpPOB KHCJIOT C HepacTBOpUMBIMM oOcHOBaHUsMH.  10. IlomydyeHne HepacTBOPUMBIX OCHOBAaHUU M
HCCIIEJOBAHNUE UX CBOMCTB (Ha IIpUMepe THAPOKCHIa IMHKA U ruapokcua meau (11))
Paznen I1. Xumuueckue 3jieMeHTBI, BElIeCTBA U XUMHYECKHEe PeaKIUHU B CBeTe IEKTPOHHOI Teopuu (20 4)
7 Crpoenne atroma 3 yaca 1. CocraB u BakHEWIINE XapaKTEPUCTUKU aToMa.
2. N3otonbl. XUMUYECKUAN JIEMEHT.
3. CTpoeHue MEKTPOHHBIX 000JI0UEK aTOMOB.
JemoncTpanun. 1. Mozenu aToMOB pa3IuYHBIX JIEMEHTOB
8 Ilepuonnyeckuii 4 gaca 1. CBoiicTBa XMMHUYECKUX 3JIEMEHTOB U UX MIEPUOIUUYECKUE U3MEHEHMUS.
3aKOH H 2. [lepynoanueckuii 3aKoH.
Hepuoanyeckas 3.Ilepuonnueckas cucteMa XUMUYECKUX AieMeHTOB JI.M1. MeHieneeBa B cBeTe TEOPUH CTPOSHUS aToMa.
cucrema 4. XapakTepucTUKa XUMHYECKUX 3JIEMEHTOB I10 TOJOKEHUIO B IEPHOJMIECKON CHCTEME.
XHMHHECKHX Jemoncrpauumn. 1. HabGop cnaiinos, konorpamm, tTadnun «llepuogndeckuii 3akon» u «CTpoeHue aromay. 2.
ﬁzr;:;:;f’n’ JlemoHcTpamusi 00pa3ioB MISTIOYHBIX METAIJIOB U TAJIOTEHOB. 3. B3anMoielicTBIE IIEJI0YHBIX METaIOB U
rajiOreHOB C MPOCTHIMU U CIIOKHBIMU BEILIECTBAMM.
Tembl TBOpYeckMX PpadoT. 3HAUCHHUE TIEPUOAMYECKOTO 3aKOHA [IJIsi Ppa3BUTHUS HAyKM W TEXHUKH. Poib
MEPUOINYECKOTO 3aKOHA B CO3/IaHMH HAYYHOM KapTHUHBI MHUpa
9 Crpoenne 6 yacoB 1. Xumuueckas cBS3b.
BellecTBa 2. KoBasienTHad CBA3b U €6 BUIBL.
3. NonHast cBA3b.
4. CTeneHb OKUCIICHUS.
5. Omnpenenenue CTepeHN OKUCIIEHUS U COCTaBlIeHHe (Gpopmyi.
6. Kpucrammmieckoe CTpoeHHE BEIIECTBA.
demoncTpauuu. 1. B3aumopeiictBue Hatpusi ¢ XJopoM. 2. Moaenu KpUCTAUIMUECKUX PEIIETOK BEUIECTB C
VWOHHBIM, aTOMHBIM M MOJIEKYJISIPHBIM CTpO€HHEM. 3. Bocco3taHne eroCTHON CTPYKTYPBI XJIOpUIa HAaTpUs MyTEM
HaJOXeHus Habopa Kopokapt. 4. Bosronka noxaa. 5. Ucnapenne TBEpAOro yriekucioro rasa. 6. Habop aromos st
MOJICTTUPOBAHUS CTPOCHHUSI BEIIECTB C KOBAJICHTHON M MOHHOW CBSI3BIO
10 | Xumunueckue 7 yacoB 1. Peakniuu, mpoTeKaroIye ¢ i3MEHEHUEM U 0€3 U3MEHEHUS CTENIEHN OKUCIICHUS.

2. OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIE pCaknunu.
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1eKTPOHHOM 3-4. PaccranoBka k03¢ (GUIIMEHTOB METOIOM IEKTPOHHOTO OaaHca.
Teopuu 5. O606menue 3nannii o remam 7—10.

6. KonTponbnas pabora Ne 4.

7. 3akIounTENbHBIA YPOK Kypca 8 Kiacca.

JemoncTpauus. [Ipumepsl OKUCINTENTEHO-BOCCTAHOBUTENBHBIX PEAKIMI Pa3IMYHbIX TUIIOB: TOPEHHUE BEIECTB,
B3aMMO/ICHCTBHE METAJIOB C TaJIOT€HAaMH, CEpPOH, a30ToM (00pa3oBaHHE HUTPUTA JIUTHUS), PACTBOPAMH KHCIIOT U
coJien.

Tema TBOpueckoil padoTbl. PaccMoTpeHue u aHanu3 B3aUMOOOYCIIOBJICHHOCTH COCTaBa, CTPOCHUS, CBOWMCTB
BEIIECTBA U €r0 MPAKTUYECKOTO 3HaYeHU (Ha JIF00OM ITprMepe)




9 kiace

Ne HazBanue KosmuecrBo
m\ OcHoOBHOe coiepKaHKe 110 [VIaBaM
IaBbI 4acoB
IHoBrOopenue
OCHOBHBIX BOIIPOCOB 2 4aca
Kypca 8 kjiacca
Pa3znen I. Teopernueckue ocHOBBI xXumMum (15 4)
1 1. Xumnueckue 3 yaca 1. CkOpOCTh XMMHUYECKOHN peakluu. DHEPreTuKa XUMUYECKUX peakuui. @akTopsl, BIUAIOIINE HA CKOPOCTh
PeaKI UM U 3aK0 XUMHUYECKHUX PEaKIIUi.
HOMEPHOCTH HX 2. IlpakTnyeckasi padora Ne 1. Brusiaue pa3nuvspix (akTOPOB HA CKOPOCTh XUMHUYECKOH PEaKIIHH.
NMPOTEeKAHUS 3. IloHsiTHE O XUMUYECKOM PAaBHOBECHUHU.
JdemoncTpaumu. 1. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIUU PEarupyromux BEeIecTB. 2.
3aBHCHUMOCTb CKOPOCTH PEAKLIUU OT TEMIIEpATyphl. 3. 3aBUCUMOCTb CKOPOCTH PEAKIIMH OT IPUPOJIBI
pearupyromux BeuecTs. 4. BnusHue KOHLIEHTpalUK pearupyroux BeIeCTB Ha XUMUYECKOE paBHOBECHE
(Ha mpumepe B3aumoaencTBus xyuopunaa xkenesa (III) ¢ ponanuaom kanus). 5. BzaumopeiicTBre anroMUHUS C
WOJIOM B IPUCYTCTBHH BOJBI. 6. B3anmoseiicTBre nepokcuaa Bojgopoa ¢ okcuaom Mapranma (VI).
JlaboparopHbie onbITHI. 1. ONBITHI, BHIACHAIOIIMUE 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIIUHN OT
MIPUPOIBI PEATHUPYIOITUX BEIIECTB (B3aMMOJICHCTBHE IIMHKA C COJISTHOM M YKCYCHOM KHCJIOTaMHU), OT
IUTOIIA/IM TOBEPXHOCTH CONMPUKOCHOBEHUS (B3aUMOJICHCTBUE Pa3IMYHBIX [0 pa3Mepy TpaHys LIMHKA C
COJITHOM KHMCIIOTO#), OT KOHLIEHTpALUU U Temreparypsl (B3aumozeiicteue okcuaa meau (1I) ¢ cepuoit
KHUCJIOTOM Pa3IMYHON KOHIEHTPALMU P Pa3HbIX TEMIIEPATYPAX).
2. Pa3noxeHne MmepoKcHia BOIOPO/a B MPUCYTCTBUU KaTaln3aropa.
Pacuérnbie 3axauun. 1. Pacu€Tsl 1o TEPMOXUMHUUYECKUM YPABHEHUSIM.
2 PacTBoOpbI. 12 yvacoB | 1. Ilonarue o pacrtBopax. BemiecTBa 37IE€KTPOIUTBI M HEDIEKTPOIMTHL. MeEXaHU3M 3IIEKTPOIUTHYECKOU

Teopus

JIACCOIHAINH BEIIECTB C HOHHOM CBS3bIO.
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IIEKTPOJIUTHYECK 2. MexaHu3M Jucconuanuy BEUIECTB ¢ MOJIIPHON KOBAJIEHTHOM CBA3BIO.
0l 1ucconnanumn 3. CunbHbIC U crabble AEKTPOJIUTHL.
4. Peakuuu noHHOTO 00MeHa. CBOMCTBA UOHOB.
5. XMMHYECKHE CBOMCTBA KUCIIOT KaK 3JIEKTPOJIUTOB.
6. XMMHYECKHE CBOMCTBA OCHOBAaHUM KaK 3JIEKTPOJIUTOB.
7. XuMHUYECKHE CBOMCTBA COJIEN KAK AJIEKTPOIUTOB.
8. I'maponus comnen.
9. BeimonHeHue yrpaKHEHUH U pelIeHue 3a1ad.
10. IIpakTnyeckas padora Ne 2. PenieHue skcriepuMEHTAIbHBIX 3a7a4 110 TEME.
11. O6ouienue no teme 2.
12. KonrponwHas padora Ne 1.
PacuérHbie 3agaun. PacuéTsl 10 XUMHUYECKUM YpaBHEHUSIM, €CIIM OHO U3 PEarupyroLINX BEUIECTB JaHO B
n30BITKE.
JemoncTpanum. 1. VcnbiTaHue BelecTB, UX pacTBOPOB U PACIIIIABOB Ha AJIEKTPUUYECKYIO TPOBOAUMOCTD. 2.
Brnusinue pa36apneHus Ha cTeneHb auccounanuu. CpaBHEHHE AMEKTPUUYECKONH TPOBOIUMOCTH
KOHIIEHTPUPOBAHHOTO U pa30aBIE€HHOIO PaCTBOPOB YKCYCHOM KUCIOTHIL. 3. /[eudicenue uoHos &
anekmpudeckom none. 4. Ilonyuenue He80OHbIX pacmeopos. 5. Bruanue pacmeopumens Ha OUCCOyuayuro (8
Kavecmee pacmeopumeineti — CONAHA KUCIOMA, OUIMULOBbLL dQDUp, IMULOBbLUL CRUPM, MOYOTL).
6. l'mapatanus u qeruaparaus HOHOB (Ha puMepax 0€3BOAHBIX CONEH M KPUCTAJUIOTHIPATOB XJIOpUIa
koOansbra (1), cynsdparoB meau (I1) u Hukens (II)).
JlaGoparopHble onbIThl. 1. Pacmeopenue eujecms 6 6ooe u 6 bensune. 2. Peakuiuu oOMeHa MeX1y
pacTBOpamMu 3JIEKTPOIUTOB.
IKCKYpPCHS B XUMUYECKYIO TAOOPATOPHUIO B LIETISX 03HAKOMIICHHS ¢ TpHEMaMU pabOThI C pacCTBOPaMHU.
Tema TBopuyeckoii padoThl. 3HaueHNE HAYYHON TEOPHUH JUIsl IOHUMaHUS OKpPYXKAIOIIero Mupa, Hay4YHou u
MPAKTUYECKOM eSITeIbHOCTH
Pazgen I1. DneMeHTHI-HeMeTAIbI M UX BaskHeilimue coenuHenus (31 1)
3 Oo0mas 3 yaca 1. Dnementhl-HeMeTalibl B mpupoiae W B llepumogmyeckoit cucteme xumuyeckux siaemeHToB J[.U.
XapaKTepHCTUKA Menneneena.
HEMEeTAJJIOB 2. [IpocThle BenecTBa-HEMETAIIIbI, UX COCTaB, CTPOCHUE U CIIOCOOBI MOTyUeHHS.

3. BonopoiHbIe ¥ KHCTOPOIHBIE COETMHEHNS] HEMETAILIOB.




Ne HasBanue Kosmaecrso
m\n OcHoBHOe cofiep:kaHue MO IJIaBaM
IaBbI 4acoB
JdemoncTpanuu. 1. O6pa3ipl IPOCTHIX BEIICCTB-HEMETAIIIIOB M KX COeAMHEHUH. 2. KoeKus mpocThix
BEIIECTB-TAJIOTCHOB. 3. Pacmeopumocms 6 800e Kuciopooa, azoma, cepwi, gocgopa. 4.
DnexmponposooHocmb HemMemanios
4 Bonxopon — 3 yaca 1. Bonopon — anemeHT u npocroe BemecTBo. [lomyuenne Bogopona.
POXKIAOIMI BOLY 2. X¥MHYECKHE CBOMCTBA U NPUMEHEHNE Bogopoaa. Boxa.
M JHEPTrUI0 3. [IpakTuyeckas padora Ne 7. [TomyueHue Bogopoaa v U3yueHue ero CBONCTB.
demoncrpauuu. 1. Ilonmydyenue Bomopoma B smaboparopuu. 2. 3apsaka anmapara Kunma. 3. OmnbIThl,
MOATBEP)KIAIONINE HHU3KYI0 IUIOTHOCTH Bojopona. 4. luddysus Bomoponma. 5. Topenue Bomopona. 6.
Boccranosnenue menu u3 €€ okcuaa B TOKe Boioposia. 7. OnbIThI, MOATBEPKIAIOLINE XUMUYECKUE CBOWCTBA
BOJIbI
5 lanorensl 3 yaca 1. I'ajoreHsl — XUMUYECKUE IIEMEHTHI U MPOCTHIE BemiecTBa. PU3NYeCKrue U XUMUYECKHE CBOMCTBA
raJIoreHoB.
2. Xnoposopopoa. ConsiHast KUCIIOTa. XJIOPUABIL.
3. IpakTuyeckas padora Ne 4. PereHne sKkCriepUMeHTaIbHBIX 331349 110 TeMe «[ aloreHbI».
JdemoncTpanum. 1. [Tonydyenue xsopa. 2. B3aumozeiicTsue ¢ XJIOpPOM HaTpHUsl, CypbMBI, XKeJie3a, KpacCHOrO
docdopa. 3. ObecrBeunBaHue XJIOPOM Kpacsmux BeriecTs. 4. Cunrtes xjopoBonopoaa. 5. [lomyuenue
XJIOPOBOZIOpOJIa peakiiieil oOMeHa U pacTBOpeHHE ero B Bozie. 6. BzaumoneiictBue 6poma 1 noaa ¢
MeTajlJlaMU; pacTBOpa nojia ¢ kpaxmayuom. 7. PactBopenue 6poma 1 noja B BOA€ U OpraHMYECKUX
pacTBOpHUTEIAX. 8. B3anMHOE BBITECHEHUE TAJIOTEHOB U3 PACTBOPOB MX COJIEH.
JlaboparopHble onbIThbl. 1. Pacmo3naBaHue CONSIHOM KHMCIOTHI U XJOPHAOB, OpOMHUIOB, MOAMIIOB. 2.
OtOGenuBaroniye cBOUCTBa xJiopa. 3. B3auMHOE BBITECHEHUE TaIOT€HOB U3 PACTBOPOB UX COJIEH
6 IMoarpynna 6 yacoB 1. OOmias xapakTepuCTHKa HEMETAIJIOB MOATPYIIBI Kuciopoaa. Kuciaopon u 030H.
KHCJI0poaA U eé 2. Cepa — mpencraButens VIA-rpymmbl. Ammorponus cepsl. CBOWCTBa U IPUMEHEHHE.
TUIIHYHbIE 3. CepoBogopoa. Cynbhusl.
NpeacTABUTEIN 4. Kucnoponconepxaiue coequnenus cepsl (IV).

5. Kucnoponconepxaiue coequnerus cepsl (VI).
6. O6o6maronHii ypok 1o teme 6. Kpyeosopom cepul 6 npupode. Jkonocuueckue npoosemvl, Cés3aHHble C
KUCTLOPOOCOOEPHCAUUMU COCOUHEHUAMU Cepbl




Ne HasBanue Kosmaecrso
m\n OcHOBHOe co/lep:KaHNe M0 [IIaBaM
[JIaBbI 4acoB
7 Hoarpynmna a3ora 8 wacoB 1. O6mas xapakTepuCTUKA JIEMEHTOB MOATPYIIBI a30Ta. A30T — MpeACTaBUTENb VA-TPYIIIIBI.
U €€ TUIIHYHbIE 2. Ammuak. Conu aMMOHUSL.
NMpeACTABUTEIN 3. IpakTuyeckas padora Ne 3. [lonmyueHue ammmuaka 1 U3y4eHHEe €ro CBOWCTB.
4. Oxcupl a30Ta.
5. A30THas KUCOTa U €€ COJu.
6. Conu a30THOM KHCIIOTHI-HUTPATHI.
7.®@ocdop u ero coenunenusi. Kpyeosopom gocghopa é npupooe.
8. O60061IeHue 110 Teme 7
8 Hoarpynna 8 yacoB 1. OOGmas xapakTepUCTHKa 3JIEMEHTOB MOATPYMIbI yriepona. Ymiepoj — mnpeactaButenb [VA-rpymibl.
yriepoaa Amnotponus yriepoaa. AncopOorus.

2. Oxcuppl yriieposa.

3. YronpHas KMCIIOTa U €€ CONHU.

4. llpakTnueckas padora Ne 4. [lonyuenue okcuna yrmepoaa (1V) u usydenue ero cBoucTs.

5. Kpemnuii u ero coenunenusi. Cunuxamuas npoMululleHHOCHb.

6. O6o0uIeHNe 3HaHMIA TIO TeMaM 3—6.

7. Pemienue 3anad.

8. KonTpomnbHas padora Ne 2.

Jemoncrpauumu. 1. [TonyyeHrne MOHOKIMHHOM U TtacTuyeckoi cepsol. 2. [lomyuenue 6enoro ¢ocdopa u ero
Bo3ropanue Ha Bo3ayxe. 3. [lomydyenue oxkcumos azora (II) u (IV). 4. Bzaumooeticmeue asoma, ghocgpopa u
yenepooa ¢ Memaiamu u 6000pooom. 5. Bzaumoodeiicmeue 6poma c antomunuem. 6. Bzaumooeticmsue cepol
€ 8000POOOM, MeOblo, Hampuem, KUciopooom. 7. BoccTaHOBIEHHE CBUHIIA U3 OKCHJIa HA TIOBEPXHOCTHU YIJISL.
8. Ilonyuenue kpemnus u cunana. Oxucienue cunana na 6ozoyxe. 9. [lonmydeHne aMmMuaka 1 UCCIIeI0BaHHE
ero cBoicTB. 10. [lonydyeHnue u uccnenoBanue CBOMCTB AMOKcHa yrepoaa. 11. OnbITel, HOATBEpKAAIOIINE
o01ye XuMU4ecKre CBOMCTBa KMCIOT. 12. T'opeHue cepbl U yIiis B a30THOH kucnore. Bocruiamenenue
CKMIIMJapa B a30THOM kuciote. 13. B3anmoelicTBue MeIi ¢ KOHIIEHTPUPOBAHHOW CEPHOW KUCIOTOM. 14.
Ilonyuenue kpemnuesoti kuciomol. 15. Ilonyuenue okcuoa cepul (IV) u oxucienue e2o 6 npucymcmeuu
kamanuzamopa. 16. KauecTBeHHbIE peakIUy Ha aHUOHBI: CYIb(UI-UOH, Cylb(ar-uoH, KapOOHaT-HOH,
XJIOpPU/I-UOH, OPOMHI-MIOH, HOTUI-UOH, HUTPAT-UOH, (hocdar-HoH.

JlaboparopHble onbIThI. 1. O3HakOMIIEHUE C 00pa3llaMu Cepbl U €€ MPUPOTHBIX COSTUHEHHMN. 2.
[TomyueHne amMmmuaka 1 NCCIEIOBAHHUE €r0 CBOKMCTB. 3. O3HaKOMIIEHUE C XUMHUYECKHMMH CBOMCTBAMH BOAHOIO
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OcHoBHOE CoaCpsKaHue Mo INIaBaM

pactBopa ammuaxa. 4. [lonyyeHue yrmiekucioro ra3a u u3y4eHue ero cBoucTB. 5. KauecTBeHHbIE peakuu
Ha aHUOHBI KUCIOT. 6. BoccTranoBuTebHBIE CBOMCTBA BOIOpOa U yriepoaa. 7. [lonydyenue yronbHo
KHUCJIOTHI U3 okcuaa yrepona (IV) u uyuenue e€ cBoMCTB. 8. [ uopoaus coneti, 00pazo8anHvIX CULIbHLIMU U
crnabvimu kucromamu. 9. PacriosHaBaHue XJIOPUIOB, CyTb(aToB, KapOOHATOB.

Pacuérnble 3agaun. Brrunciienue maccol min 00bEMa MPOAYKTa PEaKIUH 110 U3BECTHON Macce Uil 00bEMY
HCXOJHOTO BELIECTBA, COJEPIKALIETO IPUMECH.

Tembl TBOpUecKHX PadoT. XMMUYECKUE CBONCTBA 3JIEMEHTOB U MX POJIb B SKOJIOTHYECKUX Ipolieccax (Ha
npuMepe u3ydeHHsbIx 3nemMenToB 1V, V, VI rpymm).

docdop (a3ot, cenen, 6op). PacpocTpanenue B mpupoje; cocTaB, CTPOEHUE, CBOMCTBA U POJIb HEMETAIIJIOB
B TexHocepe. Kpemuuii B morynpoBOAHUKOBOM MPOMBIIIEHHOCTH. CoJTHEUHbIE OaTapen

Pazpgen II1. Merama

bl (12 v)

OO01rue cBoOlicTBA
METaJLIOB

4 yaca

1. DneMeHTBI-MeTaIlIIBl B IPUPOJIE U B IEpHOANISCcKoi cucteMe. OCOOCHHOCTH CTPOCHHS HX aTOMOB.

2. Kpucrannnyeckoe cTpoeHue U PU3NKO-XUMHYECKHE CBONCTBA METAJIIOB.

3. DAEKTPOXUMHUYECKHE POLECCHL. DIEKTPOXUMUYECKUHN PsiJi HAPSHKEHUM METaJUIOB.

4. CrutaBsl. [loHsiTHE KOPPO3UU METAIIIOB.

JemoncTpanum. 1. OOpa3ipl METAIUIOB U UX COETUHEHUH, N3yUYeHUE UX ANEKTPUUYECKON TPOBOJUMOCTH. 2.
TennonpoBonHOCTs MeTAIIOB. 3. Moaenn KpUCTAIIIMYECKUX PEIIETOK METAIIOB

MeTaJliIbI IJIABHBIX
M MOOOYHBIX
MOATPYIII

8 yacos

1. Metanmns! [A-rpynmnsl nepuogMUecKoi CUCTEMBI M 00pa3yeMble HMHU MPOCThIE BEIIECTBA.

2. Metannsl [IA-rpynnsl nepuoanYecKOl CUCTEMBI U MX BaKHEHUILINE COETMHEHMSL.

3. XKeécrtkocth Boabl. Ponb memannog lIA-epynnsi 6 npupooe.

4. AnroMUHHN 1 €T0 COeINHEHNS.

5. XKenezo — mpeacTaBUTENb METAJUIOB MOOOUHBIX MOArpyN. BaxkHele coeqMHeHns Jkenesa.

6. O0o0mIEeHne 3Hanuli 1o TemMaM 7, 8.

7. IlpakTnyeckast padora Ne 5. Perienne skcriepruMeHTaNbHBIX 3a/1a4 110 TeMe «MeTasuibl U uxX
COECTMHEHUS».

8. Kontponsnas padora Ne 3.

Jemoncrpauuu. 1. BzaumoneiicTBre METaIOB C HEMETAJNIAMH U BOJIOW. 2. [ OpeHne, B3auMOIECTBUE C
BOJIOM JIMTHS, HATPUsI U Kanbplus. 3. B3auMonelicTBue ¢ Bogoi okcua Kanbius. 4. KauecTBeHHBIE peakiun
Ha MOHBI KaJbliug U 6apus. 5. YerpaHneHue ®KECTKOCTH BoAbl. 6. MexaHnueckasi IpOYHOCTh OKCHIHOMN
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MIEHKH aIIOMUHUS. 7. B3auMonelicTBre allFoMUHUS ¢ BOJIOH. 8. B3auMonelicTBie allFOMUHUS ¢ OPOMOM,
KHCJIOTaMH, I1EJI0YaMH.
JlaGoparopHbie onbIThI. 1. PaccMoTpenre 00pa3iioB METaIOB, UX COJICH M MPUPOIHBIX COSAMHEHUH. 2.
B3aumoneiicTBrue MeTamioB ¢ pacTBopamu cojieid. 3. O3HakoMiIeHHE ¢ 00pa3liaMu CIIJIaBOB (KOJUICKIIHA
«MeTtamsl 4 cruiaBbl»). 4. O3HaKOMIIEHHE C 00pa3aMy MPUPOIHBIX COSTUHEHHM KalbLus. O.
O3zHakomiieHUE ¢ 00pa3liaMu aTIOMUHMS U €ro CIUIaBoB. 6. O3HakoMyIeHHE ¢ 00pa3LaMu YyryHa U cTaju. 7.
CBoiicTBa OKCHUIIOB U THAPOKCUIOB anmtoMuHus. 8. [lomyueHue u nccienoBaHue CBOMCTB TUAPOKCUIOB
xenesa (I11) u sxenesa (III). 9. KauectBeHHbie peakiiuu Ha HOHBI kerne3a. 10. BzaumoneiicTBue nuHKa U
JKele3a ¢ paCTBOPAMHU KHCIIOT U IIET0YCH.
Tema TBopueckoii padoTbl. MeTallibl 1 COBPEMEHHOE 001ECTBO
Paznen IV. O0mue cBeieHus1 00 OpraHuvdecKux coeJuHeHusx (7 4)
9 YrieBoaoponsl 3 4yaca 1. Bo3HUKHOBEHUE U Pa3BUTHE OPraHUYECKON XMMHUM — XUMHH coellnHeHul yniepona. Knaccudukanus u
HOMEHKJIaTypa YIJIeBOAOPOIOB.
2. llpenenbHbIE YIIIEBOAOPOABI — AJIKAHBI.
3. HenpenenbHble yrieBoAOPOAbl — aJIKEHBI.
10 | Kucaopoacoaepx 2 4aca 1. Kucnoponcoaepxaiye opraHuueckue coequHenus. Cnuprel.
amme 2. KapOoHOBBIEC KHCIIOTHI
OpraHuvecKue
coeIMHEeHUs!
11 | bBuoaornyeckn 2 yaca 1. buonoruuecku BaKHbIE COETMHEHUSI — KUPBI, YTIIEBOJIBI.
Ba’KHbIE 2. benku.
OpraHMYecKue Jdemoncrpanum. 1. Komnekuusa «Hedts u HedrenpoaykTel». 2. Monenn MOIEKyll OpraHMueCcKuX
COeIMHEeHUS coenuHeHmil. 3. B3auMoseiicTBue sTuIeHa ¢ OpOMHOM BOJOW M PacTBOPOM MEepMaHTaHaTa Kanus. 4.

(*KupBbl, yIJIEBOBI,
OeJIKn

[Tomy4yenue aneTuneHa u €ero B3auMoIeCTBHE ¢ OpoMHOI BooH. 5. Bocmutamenenue cnuptoB. 6. OMBITHI,
MOJTBEPKIAIOIINE XUMUIECKHE CBOMCTBA KApOOHOBBIX KUCIOT. 7. Peakuust stepudukanmm BemecTna. 8.
Monens momnekyinbl Oenka. 9. [lenarypanus Oenka

Paznen V. Xumus u :xku3nsp (1 gac)




Ne HasBanue KosmuectBo
m\n OcHOBHOe co/lep:KaHNe M0 [IIaBaM
IaBbI 4acoB
12 | YenoBek B Mupe 1 yac 1. BemectBa, BpenHbIe IS 310pOBbs YelIOBEKa U OKpyxkaroriei cpenbl. [lonumepsi.

BCIIECTB

2. JlaGoparopHusbie pa6oThl. 1. O3HaKOMIIEHHE C 00pa3I[aMH IMOJIMMEPOB U U3yUYEHUE UX CBOUCTB




I1l. TEMATUYECKOE IINTAHUPOBAHUE

8 kaace
Hazpanmue Kosmgecrso
[IABbI 4acoB., Bocnurare/bHBIM IOTEHIHAJ YPOKA
XapakTepucTHKa OCHOBHBIX BH/IOB /IeSITeJIbHOCTH YUYCHHKA
Heo0XxoIuMoe 111 (BUABI/(pOPMBI 1€ATETHLHOCTH)
H3Y4eHMsI TeM
BBenenue 2 yaca Hcnonb30BaTh MEKIPEIMETHBIE CBSA3H. TMo6yskaeHne 00yHaromMXCs  COBTIOAATE
Pasnnuare Tena u BemecTsa. HA  YpOKEC  OOIICHIPUHSATBIE  HOPMBI
3HAKOMHUTHCS C Ha60paTOpHI)IM O60pyI[OBaHI/ICM. IIOBEJICHUS, [paBuia 06]_[_[er15{ co
CoOmrofars TEXHUKY 0€3011acCHOCTH CTapIIUMH M CBEPCTHUKAMH, INPUHLIHIIBI
yaeOHOU JUCIUTUTUHBI u
CaMOOPraHU3aLNH.
Pa3gea I. BemmecTBa m xXuMH4ecKkHe siBJICHUSI ¢ MO3UIIUI ATOMHO-MOJIEKYJISAPHOIo y4eHus (46 1)
XuMH4ecKH 10 yacos YcraHaBIMBaTh MEXIPEIMETHbIE CBA3U. Pasnuuare MNOHATUA |YCTaHOBJIICHWE JIOBEPUTEIBHBIX OTHOLICHHU

€ 3J1IeMeHThI
U BelllecTBa
B CBeTe
aTOMHO-
MOJIEKYJISIp
HOTO
y4yeHust

«aToM», «MOJIEKYJa», «XUMUYECKHUU 3JIEMEHT.

OnuceiBaTh ¢QuU3NUECKHE U XUMHYECKUE siBieHUs. CpaBHUBATh
cBoiicTBa BemiecTB. HaOmiogare cBoiicTBa BemiecTB. CpaBHHUBAThH
¢buznveckue u xumuueckue sipneHus. ConocTaBiIATh MPOCTHIE U
cloxHble BemecTBa. OnpenensiTh BAJIEHTHOCTb AaTOMOB B
OMHApHBIX COEIMHEHUSX. YMETh MoJib30BaThes lleprnonnyeckoit
cucremMol xumuueckux anemeHrtoB J[.M. Menneneesa npu
ompeneneHud BaJeHTHOCTH. OMHUCHIBaTh COCTaB MPOCTEUITUX
COCMHEHHN 10 uX XuMH4YecKuM GopmynaMm. CocTaBiIsITh
dbopMynbl OMHAPHBIX COCTUHEHHM IO HM3BECTHON BAJIEHTHOCTH
aToMOB. MoJienupoBaTh CTPOCHUE MOJIEKYT MeETaHa, aMMHaka,
BOJIOpONa, XJopoBojopona. llomp3oBarbes wuHPOpManuen u3
JIPYTUX WCTOYHMKOB [UISI TIOATOTOBKHM KpPAaTKUX COOOIIEHUH.
['oTOBUTE KOMIIBIOTEPHBIE MPE3EHTALUMU 10 Teme. PaccuuTeiBaTh
OTHOCHUTEIIBHYIO MOJICKYSIDHYIO Maccy To (opmyrnam BEIIECTB.
PaccuntbiBarh MaccoByr0 OO XHMMHUYECKOIO DJJIEMEHTa B
COEAMHEHHNH. PaccunThIBaTh MOJISIPHYIO MAaCCy BEIIECTBA.

MEXIy Y4YUTEIeM U €ero oOyyarolMMucs,
CIIOCOOCTBYIOIIMX MO3UTHUBHOMY BOCHPHUSATHIO

oOyyaromuMucsi  TpeOOBaHMM M MPOCkO
VIUTENs, TPHUBICYCHUIO WX BHHUMAHHUS K
oOcyxmaeMol  Ha  ypoke  HH(pOpMaLuwy,
AKTHBHU3AIAN 1754 MO3HABATEIHHOM
eI TeTbHOCTH.

[ToOyxnenne oOydarommxcs coOIoaaTe Ha
YpOKE OOMICTIPHHATHIE HOPMBI  TTOBEICHHUSA,

npaBuia OOLIEHHS CO CTapUIMMHU (YUHUTENSIMN)
M CBEpCTHUKAMHU (yYalIUMUCS), MPHUHIIMIIBL
y4eOHOI TUCIMITIIMHBI U CAMOOPTaHU3AIUH.




Haszsanue KommyecrBo
[JIaBbI YacoB, Bocnurare/bHbINH OTEHIUAJ YPOKA
XapakTepucTHKA OCHOBHBIX BH/IOB /IeSITeJIbHOCTH YUYEHHKA
Heo0xomMoe 151 (Buabl/opMbI 1eSITETLHOCTH)
U3Yy4eHMsl TeM
YcranaBnuBarh mpocreinme (GopMyNbl BEIIECTB MO MacCOBBIM
JIOJISIM DJIEMEHTOB.
XuMun4uecku 7 yacoB OnuceiBaTh MPOCTEHUIUE XUMHUYECKHE peaknuu C momomlpio [[puBiiedeHre BHUMaHHUS OOYYArOIIMXCSA K|
€ peakium. XuMHueckux  ypaBHeHuil. KmaccuduuupoBaTth  XMMHYECKHE [[EHHOCTHOMY AacleKTy H3y4aeMbIX Ha ypOKax
3aKkoHbI peakuuu. SBJICHUM, oOpraHu3aluss UX  paboTbl ¢
COXpaHeHHUs AKTyanu3upoBaTh 3HaHUS O IPU3HAKAX XUMUYECKUX PEAKLIUMN. MOJIy4aeMOl Ha YpOKe COIMAIbHO 3HA4YUMOIL
MAacchbl U CocraBmsTh KiIacCH(DUKAIIMOHHBIC W CPABHHUTEIbHBIC TAOMUIBI U [MHPOpMAIUEit — MHULUUPOBAaHUE ee
IHEpPruu CXEMBbI, OTIOPHBIE KOHCIIEKTHI. 00CYKJIeHUS, BBICKA3bIBAHUS OO0YYAOIIMMHUCS
BBIHCIATE IO XUMHYECKUM YPABHCHHSIM MAcCy WM KOJIMYECTBO [CBOETO MHEHHUS [0 €€ IOBOAY, BBIPaOOTKH
BEIIECTBA M0 U3BECTHOM Macce WM KOJIMYECTBY BEIECTBA OJTHOTO [CBOETO K HEM OTHOILICHHUS.
13 BCTYMAIOIIUX WK HOTYYaroIUXCs B peaKIIMK BELIECTB.
['0TOBUTH KOMITBIOTEPHBIE TPE3CHTALINH 110 TEME.
Mertonnl 1 uac Habnronate 1eMOHCTpUpYEMbIE U CAMOCTOSITETFHO MPOBOAUMEBIE
XUMUH OTIBITHI.
OnuceiBaTh  CBOWMCTBA  M3y4aeMbIX  BELIECTB Ha  OCHOBE
HaOJI0ICHNH 32 UX MPEBPALLECHUSIMHU.
Y4uThCs NPOBOAUTH XUMUYECKUN IKCTIEPUMEHT.
CobinronaTh TEXHUKY O€30MTaCHOCTH.
Hcnonb3oBaTh METOABI CPaBHEHUS MPHU XapaKTEPUCTUKE CBOMICTB
BELIECTB.
BemecrBa B 6 yacoB YcTanaBnuBaTh MEXIPEIMETHBIE CBS3H. lcnonb30BaHue BOCIHUTATEIbHBIX
OKPYKAIOII Y4uThCs NPOBOJUTH XMMUYECKUN IKCTIEPUMEHT. BO3MOXKHOCTEN coJIepKaHus y4eOHOTro
eil Hac Habmronars npeBpalieHus n3ydaeMblX BEIIECTB. pexMeTa 4epe3 IEMOHCTPALUI0 00yJaroMMCSI
npupozae u OnuceiBaTh  CBOMCTBA  BEIIECTB M CMEcCed B XOJE [IPUMEPOB  OTBETCTBEHHOIO, IPa)IaHCKOIO
TeXHUKE JIEMOHCTPAIIMOHHOTO U JIA0OPaTOPHOI'0 3KCIIEPUMEHTOB. [MOBE/ICHUS, MPOSBICHUS YEIOBEKOIIOOUS U
CpaBHMBaTh YHCThIE BELIECTBA U CMECH. YMETh Pa3/iesaTh CMECHU. [T0OPOCEpAECUYHOCTH qyepes noa6op

HpOBO}II/ITI) OYUCTKY BCHICCTB OTCTaWBAHUEM, (1)I/IJ'II)TpOBaHI/IeM,

COOTBETCTBYIOIIHUX TCKCTOB IJIA YTCHHA, 3aa4




HasBanue KosmuecrBo
[IaBbI 4acoB., BocnuraTe/bHBIA IOTEHIHAJ YPOKa
XapakTepucTHKA OCHOBHBIX BH/I0B [1eSITEJIbHOCTH YYCHHKA
Heo0xomMoe 151 (Buabl/opMbI 1eSITETLHOCTH)
H3Y4eHHSsI TeM
BBIIIAPUBAHUEM. Ul pelleHMs, NpOOJEeMHBIX CHUTyalud mais
Jlenatb BBIBOJIBI W3 PE3YJAbTATOB TPOBEAEHHBIX XHMHYECKHX [00CYKICHHS B Kiacce.
OIIBITOB.
CocTaBsTh KIacCU()UKAIMOHHBIC CXEMBI.
IIpuMeHATh CUMBOJIMKO-TpaUUeCKre CPECTBA HANNIAHOCTH.
BpruncisTe MaccoByr JOJIIO PAacTBOPEHHOIO BEIIECTBA B
pacTBope.
[IpuroraBnuBare pacTBOPHI 3aJaHHOM KOHIIEHTPALUU.
[lonp3oBarbest uH(OpPMaALMEd W3 JAPYTHX HMCTOYHMKOB  JJIS
MOATOTOBKH KPATKUX COOOIIEHUH.
IlonsiTue 0 7 yacoB Hcnonp30BaTh MEXKIPEIMETHBIE CBSI3H. BxitoueHe B YpOK MIPOBBIX  IPOLENYD,
rasax. Hcnonp30BaTh NpUMEpHl PELIEHUS THUIOB 331a4, 3aJa4HUKH C [KOTOPHIE IIOMOTAlOT IOAJAEP)KaTh MOTHBALMIO
Bo3ayx. MPUBEIEHHBIMU B HUX aJIropuTMamu petieHus 3agad. O6o0mare u joOyyarommxcss K~ THOJIYYEHHIO  3HaHUA,
Kucaopon. CHCTEMaTU3UPOBaTh 3HaHUS 00 M3yUYEHHBIX BEIIECTBAX. HAJa)KMBAaHUIO TIO3UTHUBHBIX MEKIMYHOCTHBIX
TI'openue YuuThCd pemars HUCCIENOBATENbCKAM ITYTEM IIOCTABJICHHYIO (OTHOLIEHUH B KJ1acce, IIOMOTArOT

npobiemy.

Habmronare npeBpalieHrs n3y4aeMblX BEIIECTB.

OnuceiBaTh CBOICTBAa BELIECTB B XOJ€ JEMOHCTPALlMOHHOTO M
J1a00paTOPHOTO IKCTIEPUMEHTOB.

Y4uThCS pPaCKpbIBaTh NPUUYUHHO-CIEACTBEHHYIO CBS3b MEXIY
(¢u3NYeCKUMH CBOWCTBAMHU M3Y4aeMOI0 BELIECTBAa U crioco0aMu
€ro coOupaHusl.

[TpuMeHSTh TOMYYECHHBIC 3HAHHS MPU TPOBEIACHUH XUMHUYECKOTO
HKCIIEPUMEHTA.

VYcraHaBIMBaTh CBS3b MEXAY CBOWCTBAMH BEHIECTBA M €TO
MIPUMEHEHHEM.

OTtbuparb HE0OXOIUMYIO HHPOPMALIUIO U3 PA3HBIX HCTOYHHUKOB.
T'OTOBUTH KOMITBIOTEPHBIE MPE3EHTAIMH IO TEME.

YCTaHOBJICHHIO JOOpOKenaTeabHON arMochepbl
BO BpeMs ypoKa.




Ha3zpanue KommuecrBo
IVIABbI JacoB, BocnurarebHbII NOTEHIIUAJ YPOKA
XapakTepucTHKA OCHOBHBIX BHI0B J1€ITEJIbHOCTH YYeHUKA
Heo0xomMoe 151 (Buabl/opMbI 1eSITETLHOCTH)

U3yYeHHs] TeM
OCHOBHEIE 15 gacoB HccnenoBarb CBOMCTBA U3y4aeMbIX BEIIECTB. [IpuBneyeHrne BHUMaHHUS OOYYalOUIUXCS K
KJIACCHI Habmonars (pu3nueckne U XUMUYECKUE TPEBPAIICHUS U3Y9aeMbIX [[EHHOCTHOMY AacleKTy H3y4aeMbIX Ha YpOKax
Heopranmye BCIIIECTB. SBIICHWM, oOpraHu3anusi ©uX  paboTel ¢
CKHX OnwuceiBaTh XUMHYECKHE pPEaKUMW, HaONIOJaeMble B XOJE [IOJIyYaeMOM Ha YPOKE COIHMAJIbHO 3HAUYUMOMN
coeMHeHHU JEMOHCTPAIIMOHHOTO W J1ab0paTopHOro SKcrepuMeHToB. Jlenars wHbOpMarmei - WHUILIMHUPOBAHUE ee

BBIBOJIbI U3 PC3YJIbTATOB HpOBGIIéHHI)IX XUMHWYCCKUX OIIBITOB.
Krnaccudunuposars n3ydaemble BellecTBa.

CocraBisth GOpPMYITBI OKCUAOB, KHCIIOT, OCHOBAaHUH, COJICH.
XapakTepu30oBaTh COCTaB M CBOWMCTBA BEIIECTB OCHOBHBIX KJIACCOB
HCOPTraHNYCCKUX COGIII/IHCHI/If/'I.

3anuchiBaTh YpaBHEHUS XUMUYECKUX PEAKLIUM.
OcyliecTBISITh ~ TEHETUYECKYI0  CBSI3b  MEXKIY
HEOPraHUYECKUX COCTUHEHHI.

ToroButh KOMITBIOTCPHBIC IPE3CHTAI[UU 10 TCME.

Kj1acCaMu

00CYXICHUS, BBICKAa3bIBAaHUS O0O0YYaIOUUMUCS
CBOCT0 MHEHHUSI 10 €€ IOBOAY, BBIPaOOTKH
CBOEI'O K HEW OTHOIIIEHUS.

Paznen II. XumMuueckue 3JIEMEHTHBI, BE€IIECTBA U XUMHUYCCKHE PECAKIIMH B CBETE 3J'leKTp0HHOI7I

Teopuu (20 1)

Crpoenue
aroma

3 yaca

Hcnonb3oBaTh MEXIIPEIMETHBIE CBS3H.

MogenupoBars CTpOCHHUE aTOMa.

Onpenenars NOHATUS «XUMHUYECKUH DJJIEMEHT», <«IIOPSIKOBBIN
HOMEP», «MaCCOBOE YHUCIIO», «U30TOID», «OTHOCUTEIIbHAS aTOMHAs
Maccay, «3JEKTPOHHAs 000JI0UKay, «3JIEKTPOHHBIN CIIOW».

Jlenath  yMO3aKJIIOUEHUS O XapakTepe W3MEHEHHsS CBOMCTB
XUMHUYECKHX AJIEMEHTOB C YBETMUEHHUEM 3aps0B aTOMHBIX S7Ep.
[Tonp3oBarbest  mHGpOpManUel U3 JAPYrUX HMCTOYHUKOB  JJIf
MOJITOTOBKH KPAaTKUX COOOIEHUI.

['oTOBUTE KOMIIBIOTEPHBIE ITPE3EHTALIMH 110 TEME.

NHununpoBanue u NOJIIEPIKKA
HCCIIEIOBATEIbCKOM NeITeILHOCTH
00yJaronuxcss B paMKax peanu3alud HMH
I/IHI[I/IBI/II[yaJ'II)HI)IX 158 IpynHOBBIX
MCCIIEIOBATENbCKUX — MPOEKTOB, YTO  AacT
[TKOJJbHUKaM ~ BO3MOXKHOCTh  NPHOOpecTH
HaBBIK CaMOCTOSTEILHOIO perieHus
TEOPETHYECKON poOIEMBI, HaBBbIK

reHepUpOBaHUs U O(GOPMIIEHUS] COOCTBEHHBIX
W7eil, HaBbIK YBa)KUTEIHHOIO OTHOIICHUS K
qy)KHM U7esM, OQOpPMIEHHBIM B paboTax
PYTUX HCcliefoBaTeNiel, HaBbIK ITYOJIMYHOTO




HasBanue KosmuecrBo
[IaBbI 4acoB., BocnuraTe/bHBIA IOTEHIHAJ YPOKa
XapakTepucTHKA OCHOBHBIX BH/I0B [1eSITEJIbHOCTH YYCHHKA
Heo0xomMoe 151 (Buabl/opMbI 1eSITETLHOCTH)
H3Y4eHHSsI TeM
BBICTYIUICHUS nepen ayIUTOPHEH,
ApryMEHTUPOBaHUS UM OTCTAMBaHUS CBOEH
TOYKH 3PEHUS.
Iepuonuyec 4 yaca KnaccupunupoBare H3ydeHHblE XHMHYECKHE 53JIEMEHThl M HX |[Mcnoib3oBaHME BOCIIMTATEIbHBIX
KHIi 3aKO0H H COCTUHEHUS. BO3MOXHOCTEH COZEp KaHUs y4e0HOTO
Hepuonn4ec CpaBHMBaTh CBOWCTBa BEIECTB, MPUHAMISKALIMX K Pa3HBIM [[IpeIMETa Yyepe3 IEMOHCTPALUI0 00yJyaroIuMcs
Kast cucrema KJIaCcCaM; XMMHYECKUE 3JIEMCHTBI PAa3HBIX TPYIII. YCTAHABIMBATH [IPUMEPOB  OTBETCTBEHHOTO, TPAXKITAHCKOTO
XHMHHIECKHX BHYTPH- U MEKIIPEIMETHBIE CBSA3H. [IOBEJICHUS, TPOSIBICHUS YEJIOBEKOIIOOU U
;T;I“TeHTOB OnmceiBaTh W XapakTepU30BaThb  CTPYKTYpYy  TaOIHIBI [OOPOCEpACYHOCTH yepes nosioop
Meneneena «Ilepunognueckas cucrema XUMHUYECKUX 2JIEMEHTOB [COOTBETCTBYIOIIUX TEKCTOB JJI YTEHUS, 3a1ay
J.1. MenneneeBa» (kopoTkas hopMma). IUTsL  pelieHHs], MPOOJIEMHBIX CHTYalWd st
Paznuuars nepuosl, rpymisl, IMaBHbIE ¥ IOOOYHbIE HOATPYNIBL.  |00CYKIEHUS B Kiacce.
XapakTepu3oBaTb XHMHUYECKHE DJJIEMEHThl IO IOJIOKEHUIO B
Ilepuonnueckoit cucreme (.M. MenneneeBa. CTpyKTypHpoOBarhb
Matepuan o ku3Hu u gearensHoctu J.M. MengeneeBa, 00
YTBEP)KICHUN YUEHHsI O MepuoaudHOCTH. OTOMpaTh HHPOPMAIUIO
U3 IPYTUX UCTOUHUKOB JUIS IOATOTOBKU KPaTKUX COOOIEHUH.
I'0TOBUTH KOMITBIOTEPHBIE IPE3EHTALIMH 110 TEME.
Crpoenne 6 1yacos PasrpanununBarb TIOHSITHS «XUMHYECKast CBA3bY, [cnonb3oBaHue BOCIIMTATEIbHBIX
BellecTBa «KpUCTAJUINYECKask PEIIETKAY. BO3MOXKHOCTEH coJiepKaHus yueOHOro
OO0oOuiate  MOHATUS ~ «KOBAJEHTHAs  HEMOJIApHAs  CBA3bY, [IPEIMETa yepe3 IEMOHCTPAIUI0 00yJaroImuMcs
«KOBAJICHTHAas TOJSpHAas CBS3b», «HOHHAs CBS3b», «HMOHHAS [IPUMEPOB  OTBETCTBEHHOTO, TIPa)JIaHCKOIO
KpUCTAJUIMYeCKass  pemeéTKka»,  «aroMHas  KPUCTAJJIMUECKas [MOBEICHUS, IPOSBICHUS UEJIOBEKOJIIOOMS U
peléTKa», «MOJEKYIsIpHas KpUCTAIIINYecKasi peréTKay. moOpocepIeyHOCTH yepes nonoop

YMETh COCTaBIATh CXEMbl 00pa30BaHUs BEHIECTB C Pa3TMYHBIMU
BHUJaMH XUMHYECKOUN CBSI3H.
YMeTh  XapakTepu30BaTh

KPUCTAJUTMYECKYIO PEMIETKY.

CBOICTBa BC€IICCTBA, 3Hasa €ro

COOTBETCTBYIOIIUX TEKCTOB ISl UTCHUS, 33134
U1 pelIeHus, TPOOJIEMHBIX CHUTyallud ISt
00OCyXIeHUs B Kiacce.




HasBanue KosmuecrBo
JIABBI 4acoB., BocnurarebHbII NOTEHIIUAJ YPOKA
XapakTepucTHKA OCHOBHBIX BH/I0B [1eSITEJIbHOCTH YYCHHKA
Heo0xomMoe 151 (Buabl/opMbI 1eSITETLHOCTH)
H3Y4eHHSsI TeM

MogenupoBarb CTPOCHHE BELIECTB C KOBAJCHTHOM M HOHHOU
CBSI3bIO.
Onpenenars cTeneHb OKUCICHUS 3JIEMEHTOB.
CocraBnsath  (opMynbl BEHIECTB MO CTENEHU  OKUCICHUS
JJIEMEHTOB.
['oTOBUTH KOMIIBIOTEPHBIE IPE3EHTALIMU 110 TEME.

10 | Xumuyeckn 0O060061mare MIOHSTHUS «COKHUCIIUTETbY, «okucnenuey, [[IpuneueHre BHUMaHHA OOYYAIOMIUXCS K
€ peakiuM B 7 yacoB «BOCCTaHOBUTEIIb), BOCCTAHOBIICHHUEY. LIECHHOCTHOMY AacIIeKTy HM3y4aeMbIX Ha YpPOKax
cBere Pacnio3HaBarh ypaBHEHHUSI OKHCIMTEIbHO-BOCCTAHOBHUTENBHBIX [SBICHHH,  OpraHu3alus UX  pabdOTBl ¢
3JICKTPOHHO peakuuil. [10JIy4aeMOM Ha YpPOKE COLMAJIbHO 3HAYUMOU
i Teopun PaccraBnaTs k03 humeHTH METOIOM AIIEKTPOHHOTO OanaHca. nH(popManuen — VHHULIMMPOBAHHE ee

YcranaBnuBaTh BHYTPH- U MEXKIPEAMETHBIE CBSI3U.

CocTaBimsTh KJIACCU(DUKAIMOHHBIE CXEMBI, CPaBHUTEIBHBIC U
o0o01maroniye TabauIIbI.

Ot6upare nHGOPMALIUIO U3 APYTUX HUCTOYHHUKOB JIJISi TOATOTOBKH
KpaTKUX COOOIIEHUH.

[O0TOBUTH KOMITBIOTEPHBIC TIPE3SHTAIINH 110 TEME.

00CYXKJIeHUs, BBICKA3bIBaHUS OOYYaIOUIMMHUCS
CBOET0 MHEHHUSI 10 €€ TOBOAY, BBIPAaOOTKH
CBOETOK HEW OTHOIIIEHUS

9 kJacce



IEKTPOJIHT

HaBaTI) OIpECACICHUSA TOHSTHMN (OICKTPOIUT», KHEIJICKTPOIUT,

Ne Hassanue KosmmuecrBo Bocnurare/JbHbINH OTEHIUA YPOKa
mn IaBbI YacoB, (Buabl/popMBI 1EeSITETLHOCTH)
HeoOxouMoe |  XapaKTePHCTHKA OCHOBHBIX BH/I0OB 1eITEJIbHOCTH YYeHHKA
JJISL M3Y4eHUs
TeM
IHoBropenue 2 yaca Hcnonb3oBaTh  OCHOBHBIE IIOHATHSL  «OKCHJBI», «KHCIIOTBI, TMo6yskaeHne 00yHaromMXCs  COBTIOAATD
OCHOBHBIX «OCHOBAHMS», «COJIN»; XapaKTEPU30BaTb XUMUYECKUE HA  YpOKe  OOLICHPUHATBIC  HOPMBI
BOIIPOCOB CBOMCTBA BEIIECTB. TIOBEAEHUS, npaBuiIa o01IeHUS co
Kypca 8 OnucelBaTk U XapaKTepU30BaThb  CTPYKTYpy  TaOIULBI | CTAPUIMMU M CBEPCTHHKAMM, [PHHIMIILI
KJ1acca «[lepuognueckast cucremMa xXuMmMu4eckux adnementoB J[.W. | yueOHoI JUCLIUTUTUHBI u
MenpeneeBay (kopoTkas (hopma). CaMOOPraHU3aLNH.
Pa3nuuare nepuonpl, rpynisl, INaBHbIE U TIOOOYHBIE TOATPYIIIIHI.
XapakTepu3oBaTb XHMHUYECKHE DJIEMEHTHl 10 IIOJIOKEHUIO B
ITepunonnueckoit cucreme .M. Menneneesa.
I'oTOBUTH KOMITBIOTEPHBIE IPE3EHTALIMY 110 TEME.
Pazjnen I. Teopernueckue ocHoBbI Xxumuu (15 49)

1 XHMHYECKH 3 yaca Hcnonp30BaTh BHYTPH- U MEXIIPEAMETHBIE CBS3H. Y CTaHOBJIEHUE IOBEPUTEIBHBIX OTHOLIEHUI MEXKIY
€ peakuum u Onpenenars NOHATHS «TETIOBOM 3 (EKT peakum», YUUTEJEM U €ro 00y4JarouuMuUCs, CIIOCOOCTBYIOMIMX
3aKOHOMEPH «T€PMOXMMHMUECKOE YPABHEHHUEY, «3K30- U dIHAOTEPMUYECKAs [O3UTHBHOMY BOCIPUSATHIO O0Y4atOLUTUMHUCS
OCTH HX peakuus», «IyTh IPOTEKAHUS PEAKIUIY, «3(P(PEKTHBHbBIE TpeOOBaHUM U MPOCHO yUUTENIS, TPUBJICUEHUIO UX
NPOTeKaAHUS COYZIapEHUS», «OHEPIUs aKTUBALMN», «KTOMOTE€HHAs! CUCTEMay, BHUMaHHUsA K 00CyXk/1aeMOoi Ha ypoke HH(pOopMaIuH,

«TeTepOreHHasi CUCTEMay, «CKOPOCTh PEaKLUn», «XUMUYECKOe AKTUBM3AIMM X TTO3HABATEIbHON JESTENIbHOCTH.
paBHOBECHEY. [ToOy>xeHre o0ydaronxcsi coOM0aaTh Ha ypoKe
CocTaBiiTh cXeMbl, TAOIUIIbI, ONOPHBIE KOHCIIEKTHI, aJITOPUTMBL. | OOIIETIPUHATHIE HOPMBI ITOBE/ICHNUS, TIPaBUIIa
BbINOIHATE pacdy€Thl 10 TEPMOXUMHUYECKUM YPAaBHEHUAM 0OIIEHNUs CO CTapIIUMU (YUUTEISIMH) U CBEPCTHUKAMHU
peakuuil. (ygamummucs ), IpUHIUIBI y4eOHON AUCIMITIIUHBI U
Hcnonp30BaTh anropuT™MBel IPU PELIEHUH 33]1a4. CaMOOPraHU3aLINN.

['0TOBUTH KOMITBIOTEPHBIE TPE3EHTALINH 110 TEME.

2 PacTBopbI. 12 yacos [IpoBonuTh HaOMOAECHUS 32 TOBEJIEHUEM BEIIECTB B pacTBOpax, 3a [[IpuBiedeHne BHUMaHUs 00yYarOIMXCs K
Teopus XUMHUYECKHMU pEAKLUAMHU, IPOTEKAIOIIMMH B pacTBOpaXx. [IEHHOCTHOMY aCIEKTYy U3y4aeMBbIX Ha YpOKax

SIBIICHUM, OpTaHU3aIis X paboTHI C TOJTydaeMoun




Ne
m\n

HasBanue
IVIABBI

KonmuecTBo
YacoB,
HE00X0THMOoe
U151 M3yYeHUsI
TeM

XapaKTepHCTI/IKa OCHOBHBIX BU/I0B 1€ATECJIbHOCTH YYCHHUKA

Bocnurare/ibHbINH NOTEHIUAJ YPOKA
(BUABI/(POPMBI 1€ATETHLHOCTH)

nyecKou
TUCCOLHUALIH
"

(QIEKTPOJIUTUICCKAS TUCCOIHAIIHS.
Pa3znuyare noHsTHE «HUOHY.

O000111aTh TOHATHUS «KATHOHY, AHUOH.

HccnenoBark CBOMCTBAa paCTBOPOB ANIEKTPOIUTOB.
OnuceiBaTh CBOWCTBA BEIIECTB B XO/I€ JIEMOHCTPAI[MOHHOTO U
1a60pPaTOPHOTO SKCIIEPUMEHTOB.

CoburonaTs mpaBuiia TEXHUKHA 0€30M1aCHOCTH.
XapakTepu3oBaTh YCIOBUS TEUEHUS PEAKIIHl B pacTBOpax
AIIEKTPOJIUTOB JI0 KOHIIA.

O060061maTs 3HaHUS O PACTBOPAX.

CocraBisTh KI1acCu(PUKAIIMOHHBIC CXEMBI, CPABHUTEIBHBIC U
00o0maronye TadInIbI.

Hcnons30BaTh BHYTPH- U MEXKIIPEMETHBIC CBSI3H.
Pacnio3naBarh peakiinu HOHHOTO OOMEHa.

CocTaBisITh HOHHBIC YPABHEHUS PEAKITHIA.

CocTaBisTh COKpalIéHHbIE HOHHBIC YPAaBHEHUS PEaKIIHiA.
Jlenathb pacdéThl M0 XUMUYECKUM YPABHEHUSM, €CIIH OJTHO W3
pearupymomrx BelecTB JaHO B U30bITKE.

Ot6upare uHGOpPMAIUIO U3 APYTUX UCTOUYHUKOB JIJISI TOATOTOBKH
KpaTKUX COOOIIEHUH.

[OTOBUTH KOMITBIOTEPHBIC TIPE3CHTAIINH 110 TEME.

Ha YpOKe COIMAJIbHO 3HAYMMOI nH(popManuei —
MHUIMMPOBaHKUE €€ 00CYKAEHUS, BbICKa3bIBAHUS
00y4arOIUMKCS CBOETO MHEHHSI 10 €€ IIOBO/LY,
BbIPAOOTKH CBOETO K HEil OTHOILIEHMUS.

Pasnen 1. DieMeHThI-HEMeTAJIbI U UX BakHelimme coenHeHus (25 4)

Oomasn
XapakTepuc
THKA
HEMeTaJLJIOB

3 gaca

Hcnonbs3oBaTh BHYTPU- U MEXIIPEIMETHBIE CBS3H.
XapakTepru3oBaTh XUMUUECKUE DIIEMEHTBI MaJIbIX IIEPUOIOB 10 UX
MTOJIOKEHHIO B IEPUOJUIECKON CHCTEME.

Onpenenars CBONCTBA BEIIECTB MCXOAS M3 KPUCTANIMYECKOTO
CTPOCHHSL.

cnonp30Banye BOCITUTATEIbHBIX BO3MOKHOCTEH
coziep)KaHusl y4eOHOTo peiMeTa yepes
IEMOHCTpAINIO 00YYaroIUMCs TPUMEPOB
OTBETCTBEHHOTO, TPAXKAAHCKOTO MIOBE/ICHUS,
MTPOSIBJICHHSI YETIOBEKOIIO0US U TOOPOCEPACIHOCTH




Ne Hassanue KosmmuecrBo Bocnurare/JbHbINH OTEHIUA YPOKa
mn IaBbI YacoB, (Buabl/popMBI 1EeSITETLHOCTH)
HeoOxoquMoe | XapaKTepHUCTHKA OCHOBHBIX BH/IOB /IeSITeJIbHOCTH YUYeHUKA
JJIS M3yYeHMsl
TeM
OO6oOmiare 3HaHMA U JieNaTh BBIBOABI O 3aKOHOMEPHOCTAX [depe3 MoAOOp COOTBETCTBYIOIIUX TEKCTOB JJISl UTCHHUS,
U3MEHEHUH CBOICTB HEMETAlJIOB B IepUoJax M TIpylmax [3ajad Ajs pelieHus], IpoOIeMHbIX CUTyaluil 1uis
NEPUOUYECKON CHCTEMBI. 00CYXIeHHs B KJ1acce.
[IporHo3upoBarh CBOICTBa HEU3YYCHHBIX 3JEMEHTOB U HX
4 Hoarpynna 6 uacon coeympenmii Ha ocHoBe 3mammii o IlepHofmueckoM 3axome |LPMBICUCHNE BHUMAHNS 00yHAIOMIXCA K
KHcjI0poaa u JLU. Menenecsa. LCHHOCTHOMY ACIEKTy U3y1acMbIX Ha ypOKax
ee Ot6upars MHGOPMALMIO U3 APYTHX UCTOYHHKOB JUIS TIOATOTOBKHM [1b/1CHIN, OPTAHU3ALI NX pa60vTBIC 10Ty 4acMoi
THIHYHbIE KPATKUX COOBIICHHL. Ha ypOKe COLMAJIbHO 3HAaUNMON nHpopManuei —
NpeACTaBUTe TOTOBHTH KOMITBIOTEPHBIE TPE3EHTALIHH TTO TEME. WHUIIMAPOBAHUE €€ 00CYKICHHsI, BEICKa3bIBAaHUS
m HaGmronate 1eMOHCTpUpPYEMbIE M CaMOCTOSITENILHO MPOBOIUMBIE obyuaromumucs CBOCTO MHEHHA IIO €€ MOBOAY,
onbIThl. ONUCHIBaTh CBOMCTBAa M3YyYaeMBIX BEIIECTB Ha OCHOBE BHIPAOOTKI CBOCTOK HEH OTHOMICHHUA
5 IMoarpynna 8 4acoB HaOII0NeHUH 3a X HpeBPALIEHHAMI.
230Ta 1 6 AHaM3UpOoBaTh CBOWCTBA HEMETAIUIOB TI0 TIOATPYIIIIAM.
THIMYHBIC O606H18.TI>V SHaHMS W JIeNaTh BBIBOZBL O 3aKOHOMEPHOCTAX
npexcTaBuTe W3MEHEHUiT CBOMCTB HEMCTA/NIOB B NEPHOJAX M  TIpymmax
s NEPUOUUECKON CHCTEMBI.
[IporHo3upoBarh CBOWCTBA HEW3YYCHHBIX JJIEMEHTOB W WX
coeMHeHUl Ha ocHoBe 3HaHuMH o Ilepumoanyeckom 3akoHe
6 IHoarpynna 8 yacos J.W1. Menneneesa.
yriepoaa 3anuceiBaTh ~ YpaBHEHUS  OKUCIIUTEIbHO-BOCCTaHOBHUTEIbHBIX
peakIuil ¥ peakuii HOHHOTO OOMeHa.
CocraBnsaTh KiacCU(UKAIMOHHBIE CXEMBl, CpaBHHUTEJIbHBIE U
00o006mIarore TabauIbl, OMOPHBIE KOHCTICKTHI.
[IpoBoauTh pacu€Thl MO YypaBHEHHSAM XHUMHYECKHUX PEaKIIHid,
WCTIONB3YSI TOHSTHUS «MOJISIPHASI Maccay, «MOJISIPHBIN 00BEMY.
Paznea II1. Metajuinl (12 yacos)
7 Oo0mue 4 yaca Hcnonp30Bath BHYTPH- U MEXKIPEIMETHBIE CBSI3H. [TpuBneueHre BHUMaHUSI 00yJaIOIIUXCS K




OnuceiBaTh CBOMCTBA U3yYaeMBbIX BEIIECTB HA OCHOBE
HaOJI0ICHNH 32 UX MPEBPALECHUSIMHU.

O060011aTe 3HaHMS U J1€1aTh BHIBOABI O 3aKOHOMEPHOCTSIX
M3MEHEHU! CBOMCTB METAJUIOB B IIEPUO/IAX U TpyNIax
MEPUOUYECKON CUCTEMBI.

[IporHo3upoBarb CBONCTBA HEU3YUEHHBIX JIEMEHTOB U UX
COEMHEHMI Ha OCHOBE 3HAHUI O NEPUOANYECKOM 3aKOHE.
3anuchIBaTh YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii U peakiuii HOHHOTO OOMeHa.

CocraBiiTh Kinaccu(UKalMOHHBIE CXEMBbI, CPABHUTEIbHBIE U
o0o01maroniye TabauIIbl, OTIOPHBIE KOHCIEKTHI.

Ne Hassanue KosmmuecrBo Bocnurare/JbHbINH OTEHIUA YPOKa
mn IaBbI YacoB, (Buabl/popMBI 1EeSITETLHOCTH)
HeoOxouMoe |  XapaKTePHCTHKA OCHOBHBIX BH/I0OB 1eITEJIbHOCTH YYeHHKA
JJISL M3Y4eHUs
TeM
CBOliCTBa HccenenoBars cBOMCTBA U3Yy4acMBbIX BEIECTB. [ICHHOCTHOMY aCIIEKTy U3y4aeMbIX Ha YPOKax
MeTaJLJI0B HaGnronare 1 onMchIBaTh XUMHUECKUE PEAKIUH. SIBJICHU, OpraHu3anus ux paboThIC MOITy4aeMon
Onpenenars cBOMCTBa BELECTB UCXO U3 KPUCTAIIIMUYECKOTO Ha YpOKE COIMaIbHO 3HAYMMOM HH(pOopMaIen —
CTpOEHHUS. MHUIMMPOBAaHUE €€ 00CYKICHHs, BbICKa3bIBaHUS
XapakTepu30BaTb XUMUYECKHUE IEMEHTHI MAJIBIX IIEPUOJIOB MO UX (00yUYarOIIMMUCS CBOETO MHEHHUS 110 €€ TOBOY,
IIOJIOKEHUIO B TIEPUOUYECKON CHCTEME. BbIPAOOTKHM CBOETOK HEW OTHOLLICHMS
O060011aTh 3HaHUS U JI€1aTh BBIBO/BI O 3aKOHOMEPHOCTAX
WU3MEHEHUH CBOMCTB METAJIOB B IIEPUOJIAX U IPyIMIax
MEPUOANYECKON CUCTEMBI.
IIporHo3upoBarb CBONCTBA HEU3YUYEHHBIX JIEMEHTOB U UX
COCIMHEHMI Ha OCHOBE 3HAHUM O NIEPUOJUYECKOM 3aKOHE.
I'oToBUTH KOMIIBLIOTEPHBIE NIPE3CHTALIMH 110 TEMe.
8 MeTtasibl 8 yacos HccnenoBars cBOMCTBA N3y4aeMbIX BELIECTB. lcrionb30BaHUE BOCIIUTATENBHBIX BOBMOXKHOCTEN
[IaBHBIX Habmronare 1 onuckIBaTh XUMUYECKHE PEAKITUH. coZiepKaHusl y4eOHOro MpeMeTa yepes
H 1060 HBIX HabGironare 1eMOHCTpUpYEMbIE U CAMOCTOATENBHO TPOBOJUMBIE  |IEMOHCTPALIUIO O0YyYaIOLIMMCs IPUMEPOB
Hoarpymn OIIBITEIL.

OTBE€TCTBECHHOIO, Fpa}I(JIaHCKOFO IIOBCACHUA,
MPOSIBJICHHSI YETIOBEKOIIO0US 1 I00pOCEepACUHOCTH
yepe3 o100 COOTBETCTBYIOIINX TEKCTOB JIJIsi YTCHHUS,
3a[a4 JJisl perieHusi, mpoOIeMHBIX CUTYAIlui AJst
00CYXIEHHSI B KJ1acce.




Ne Haszsanue KosmmyecrBo BocnurareJbHBIN NOTEHIHAJT YPOKA
mn IaBbI YacoB, (Buabl/popMBI 1EeSITETLHOCTH)
Heo0XxoIuMoe XapakTepucTHKA OCHOBHBIX BH/IOB /IeITEJIbHOCTH YYeHHKA
JJIS1 U3y4eHust
TeM
Otbuparb uHOOPMAIUIO U3 IPYTUX UCTOUHUKOB JUTSI IIOATOTOBKU
KpaTKuX COOOIICHUH.
['oTOBUTH KOMIBIOTEPHBIE TPE3CHTAIIMH 110 TEME.
[Tpou3BoauTH pacuéThl MO YPAaBHEHUSIM XUMUYECKUX PEaKIUH,
WCIIONB3Ys MTOHATUS «MOJIIPHAS MacCay, «MOJISIPHBIA 00BEMY,
«TePMOXMMHUYECKHUE YPABHEHUS PEeaKIuily, «TernoBoil apdext
peaKIum».
['0TOBUTH KOMITBIOTEPHBIE TPE3CHTALINH 110 TEME.
Pa3nen IV. O0mue cBeieHus1 00 opraHuvYecKux coequHeHusix (8 1)

9 YraeBoaopo 5 yacoB Habmronate neMoHCTpUpyeMble U CaMOCTOSITENFHO MPOBOAUMBIE MIcroab30BaHME BOCIUTATENBHBIX BO3MOKHOCTEH

JbI OTIBITHI. coliep KaHusl yueOHOTO MpeaMeTa yepe3
OrnuceIBaTh CBOMCTBA U3y4aeMbIX BEIIECTB HA OCHOBE IEMOHCTPAIINIO O0YJaIOIIUMCS TPUMEPOB
HaOJIIONIEHUH 32 UX TTPEBPAILICHUSIMHU. OTBETCTBEHHOTO, TPAKIAHCKOTO MTOBEACHMUS,

10 Kucaopoxco 2 vaca CocTaBiiTh CTPYKTYpHBIE POPMYITBI OPraHUYECKUX BEILIECTB. MPOSIBJICHHSI YETIOBEKOIIO0US 1 I00pOCEepACUHOCTH
Acpikalune OrnpenensaTb MOHATUS «TOMOJIOTY, «TOMOJIOTHYECKHUM PSJI», yepe3 moJ00p COOTBETCTBYIONINX TEKCTOB JJIsi YTCHHUS,
opraHmieck «U30MEPBI». 3a/a4 JJisl perieHusi, mpoOIeMHBIX CUTYAIlui AJst
ne CpaBHHBaTh CBOWCTBA MPEACIBHBIX U HEMPEIETHHBIX 00CYX/IeHHsI B KJ1acce.

CcOeIMHEeHUA VTIIEBOIOPOJIOB.

1 Buosiornyec 1 yac CocraBnarh kinaccU(UKAIMOHHBIE CXEMbI, CDABHUTEIIbHBIC U
KH BASKHBIC 00oO01aroIye TabIUIbl, OOPHBIE KOHCIIEKTHI.
opranmueck [Tonp3oBaThCst HHDOPMAIIHEH U3 APYTUX UCTOYHUKOB IS
e MOJITOTOBKH KPATKUX COOOIICHHIA.

COeHHEHHSI Hcnonb3oBaTh BHYTPU- U MEKITPEIMETHBIE CBS3H.

(KUpBI, CpaBHMBaTh OPraHMYECKUE BEUIECTBA C HEOPTaHUUYECKUMU.
YIIeBObI, OOBsACHATH IPUYNHBI MHOTOOOpA3Hsl BELIECTB.

Beticn) Habmronats 1eMOHCTpUpYEMBIE U CAMOCTOSITENILHO MMPOBOAUMEBIE

OIIBITHI.




Ne Hassanue KosmmuecrBo Bocnurare/JbHbINH OTEHIUA YPOKa
mn IaBbI YacoB, (Buabl/popMBI 1EeSITETLHOCTH)
HeoOxoquMoe | XapaKTepHUCTHKA OCHOBHBIX BH/IOB /IeSITeJIbHOCTH YUYeHUKA
JJIS1 U3y4eHust
TeM
OnuceiBaTh CBOMCTBA U3yYaeMBbIX BEIIECTB HA OCHOBE
HaOJIOICHUH 32 UX MPEBPALICHUSIMHU.
CocraBmsTh K1accu(PUKAIIMOHHBIC CXEMBI, CPABHUTEIBHBIC U
00o00611arorye TabauIbl, OMOPHBIE KOHCIICKTHI.
OTtOupars nH(HOPMALIKIO U3 APYTHX UCTOYHUKOB JUIS MOATOTOBKH
KpaTKuX COOOIICHUH.
['oTOBUTH KOMITBIOTEPHBIE IPE3EHTALIMU 110 TEME.
Pa3nen V. Xumus u ku3Hb (6 4acoB)

12 Yes0Bek B 3 yaca Hcnonp30BaTh BHYTPU- U MEKIIPEAMETHBIE CBSI3H. [[puBneyeHre BHUMaHUS 00Y4aIOIIUXCs K
Mupe Hcnonp3oBarh npuoOpeTEHHBIC 3HAHUS U YMEHUS B MTPAKTUYECKON [[[EHHOCTHOMY aCHeKTy M3y4aeMbIX Ha YpOKax
BelleCcTB JESITeTHbHOCTH U TIOBCEHEBHOW YKHU3HH IS SKOJIOTHUECKU SIBJICHUM, OpraHu3alus ux paboThIC NOaydyaeMon

I'PaMOTHOTO MOBEJCHMS B OKPYXKAIOIIEH cpelie. Ha YpOKe COI[MaIbHO 3HaYMMO HH(popMaren —
OneHuBarh BIUSHUE XUMUYECKOTO 3arpsA3HEHUS OKpYKaroIen MHULUNPOBAaHUE €€ 00CYK/IeHNUs1, BbICKa3bIBaHUS
Cpe/ibl Ha OPTaHU3M YeJIOBeKa U APYrHe KUBbIE OPraHU3MBI. 00y4aroIUMHUCS CBOETO MHEHUS 110 €€ OBOY,
OTtbupars nHOpPMALIUIO U3 IPYTUX UCTOUHUKOB /ISl IOATOTOBKU  [BBIPAOOTKH CBOETOK HEW OTHOIIEHHUS

KpaTKUX COOOIIEHUH.

['oTOBUTH KOMITBIOTEPHBIE TPE3EHTALIMH 110 TEME.

13 IpousBoacr 3 gaca Hcnonp30BaTh BHYTPH- U MEXIIPEAMETHBIE CBS3H. lcrionb30BaHNE BOCIIUTATEIbHBIX BO3MOKHOCTEH
BO VYyactBoBaTh B IPO0OIEMHO-TIONCKOBON AESITEILHOCTH. coJiepKaHusl y4eOHOro MpeAMeTa yepes
HeopraHuye CocTaBnsaTh KJIacCCU(PUKALMOHHBIE CXEMBI, CPABHUTEIbHBIE U NEMOHCTpAIHIO 00yYaroIUMCs IPUMEPOB
CKHX 00o06mIarorye TabauIbl, OMOPHBIE KOHCTICKTHI. OTBETCTBEHHOTO, TPAKTAHCKOTO TTOBEACHMUS,
BeLeCTB U OT1Ouparh UH(pOPMALIHIO U3 APYTHUX UCTOYHUKOB JUIS MOJTOTOBKH  [IPOSIBJICHUS YEIOBEKOIIO0US U JJOOPOCEPACUHOCTH
ux KpaTKuX COOOIICHUH. uepe3 Moadop COOTBETCTBYIOUINX TEKCTOB ISl YTCHHUS,
NpUMeHeHHe T'OTOBUTH KOMITBIOTEPHBIE MPE3EHTAIUHU TI0 TEME. 3a/a4 sl perieHus], MpoOIeMHBIX CUTYAIIUi st

00CYXIeHHsI B KJ1acce.







