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IMosicHUuTeIbHAA 3alIUCKA
PaGouasi nporpamma no xumuu s 8-9 kjacca coctaBieHa Ha OCHOBe:
@DenepalibHOTO TOCYIapCTBEHHOIO 00pa30BaTEIbHOrO CTAaHJApTa OCHOBHOIO OOIIEro 00pa3oBaHUA, YTBEPKAEHHOIO MpPUKa30M MUHHCTEPCTBA
oOpasoBanus u Hayku Poccuiickoii @enepamuu ot 17.12.2010r. Ne1897. IIpumepHoit 0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEero oOpa3oBaHus |,
M-IIpocsemenne 2015r. [Iporpammel kypca xumuu 115 8-9 kimaccoB o01ieo0pazoBarenbHbIX yupexkaenuii , ['apa H,H. IIpocBemenue, 2011 T.
[Iporpamma paccuntana Ha 136 yacoB yueOHOTO BpeMeHH, 110 24aca B HeAeo B 8,9 kiacce.

OcHoOBHbIE eJIM U3YYEeHHUs] XUMHUM B OCHOBHOM IIKOJI€:

. (dbopMupoBaHHEe y 00yUarOIUXCcss YMEHUS BUICTh M MMOHUMATh IICHHOCTh OOPa30BaHUS, 3HAUMMOCTh XUMUYECKOTO 3HAHMS JIJIS KaXJIO0T0 YelIOBEKa
HE3aBHCHUMO OT €T0 MPOPECCHOHATBHOMN JAeITeTbHOCTH; (POPMYITHPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MMO3UIIUIO;
. dbopMupoBaHue y 00y4YarOUIMXCs IEJIOCTHOIO MPEACTABICHUS O MUPE U POJIM XUMUU B CO3JJaHUHM COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTHHBI

MUPA; YMEHUSI O0BIACHATH OOBEKTHI U MPOIIECCHl OKPYKAIOIIEH IEHCTBUTEIILHOCTH - IPUPOIHOM, COIUAIBHOM, KYIbTYPHOM, TEXHUYECKOW Cpe/Ibl, UCTIOIb3Ys
JUISL 5TOTO XUMUYECKHE 3HAHMUS,

. npuoOpeTeHrue O0O0yUYaIOIUMUCS OMbITAa Pa3HOOOPA3HOM NEATENBHOCTH: pPELICHUS NpoOiieM, MPUHATUS PElICHUH, MOUCKa, aHalu3a U 00paboTKU
uH(pOpMaIii, KOMMYHUKAaTHBHBIX HABBIKOB, HABBIKOB U3MEpPEHUI, 0€301macHOro 00paIleHus ¢ BEIIeCTBAMU B MTOBCEIHEBHOM JKU3HH.

3agauu Kypca XuMHH:

1) (hOpMUPOBAHHUE CHCTEMbI XMMHYECKHUX 3HAHHMI KaK KOMITOHCHTA €CTECTBEHHO-HAYYHON KapTHHBI MUPA;

2) pa3BUTHE JIMYHOCTU OOYYAIOIIMXCS, MX MHTEIEKTyallbHOE U HPAaBCTBEHHOE COBEPILEHCTBOBaHHE, (POPMUPOBAHUE y HHUX T'yMaHUCTHYECKHX
OTHONICHU U IKOJIOTUYECKH 1IeTIeCO00pa3HOro MOBEICHUS B OBITY U TPYAOBOI 1€ATEIbHOCTH;

3) BBIPA0OTKY MTOHUMaHUS OOIIECTBEHHON MOTPEOHOCTH B PA3BUTUU XMMHH, & TaK)Ke (POPMUPOBAHUS OTHOIICHUS K XUMHUHU KaK K BO3MOXHOU 001acTH
OyylIeH MpakTHIECKOMN NeITeIbHOCTH;

4) (dhopmMupoBaHKe yMEHHI 0€3011acHOTO 00paIleHusl ¢ BEIECTBAMHU, UCIIOJIb3yeMbIMU B TIOBCETHEBHOM JKU3HH.

IIpuopurteTHoii 3aga4eii mpenogaBaHus MKOJILHOTO Kypca XUMUHU Ha 3TaraX OCHOBHOTO OOIIET0 00pa30BaHus SBISETCS COBEPIICHCTBOBAHUE METOIUKH
(bopMHUpPOBaHUS CIIETYIONTUX BUIOB JIEATEILHOCTH:

- IO3HABATEJbHOU JeATEIbHOCTH:
UCIIOJIb30BaHUE JJIsl TTO3HAHUS OKPYXKAIOIIEro MUpa HaOJII0ICHUM, SKCIIEpPUMEHTA, MOAECTMPOBAHNUS;
npuoOpeTeHne yMEeHUH pa3audath (akThl, IPUUUHBI, CIIEACTBHS, 10Ka3aTE€IbCTBA, 3aKOHbI, TEOPUU;

MPUOOpPETEHUE ONBITA SKCIIEPUMEHTAIBHON MPOBEPKH BBIIBUTAEMbIX THIIOTE3; BBIJIETICHNE 3HAUMMbIX (DYHKIIMOHAJIBHBIX CBSA3E€W U OTHOIICHUN MEXIY
00BEKTaMU MU3yUYECHHUS; BBISIBIICHHE XapaKTEPHBIX IPUUMHHO-CIIEICTBEHHBIX CBS3€H;

TBOPYECKOC pCHICHUC y‘-Ie6HI)IX H MPAKTHYCCKUX 3ada4: YMCHHUEC UCKATh OPUTHHAJIBHBIC PCIICHHNA, CAMOCTOATCIIBHO BBIIIOJIHATE PA3JIMYHBIC TBOPYCCKUC pa6OTBI;

¢ YMCHHUC CaMOCTOATCIbBHO U MOTHUBUPOBAHHO OPIraHU30BBIBATH CBOIO ITO3HABATCIIbHYIO ACATCIIBHOCTL OT ITIOCTAHOBKH LEJIN J0 NOJTYUCHUS PE3YyJIbTaTa U Cro
OLICHKH:

HHPOPMAIMOHHO-KOMMYHUKATHBHOM /1eSITeIbHOCTH:

HpI/IO6peTeHI/Ie YMCHUS ITOJIYy4aTh I/IH(l)OpMaIII/IIO M3 pasHbIX ICTOYHHUKOB MU MCITI0JIB30BAaTh €€, YMCHUEC PAa3BEPHYTO 00OCHOBBIBATh CYXXOCHUS, 1aBaTh
OMpEaAcICHUA, MIPUBOJUTHL JOKA3aTCIILCTBA,



MCIOJIb30BaHNE MYJIbTUMEANMHBIX PECYPCOB U KOMIIBIOTEPHBIX TEXHOJIOTUH /1711 00pabOTKH, epeaayuu, CucTeMaTu3aiuy nHdopMaluu, co3ganus 0a3 JaHHBIX,

MNpE3CHTAlU PC3YyJIbTATOB MMO3HaBaTCIILHON U HpaKTI/IquKOﬁ ACATCIIbHOCTH, BJIaACHHUC OCHOBHBIMH B JaMH HYGJII/I‘-IHBIX BBICTYHJIGHI/Iﬁ (BbICKEl?;LIB aHus,
MOHOJIOT, IUCKYCCH, HOHGMI/IKa), CJICAOBAHUEC STUYCCKUM HOPMaM U IMpaBUJIaM BCACHUS AUaJiora U JUCITyTa.

pedieKCUBHOM 1eSITeIbHOCTH:

* IpeanoJiararlleil NpruoOpeTeHNE YMEHUI KOHTPOJIS U OLICHKU CBOEH JEATEIbHOCTH,

* YMCHUA NPCABUACTb BOSMOXHBIC PC3YJIbTAThl CBOUX IICfICTBI/IfI;

e O00BEKTUBHOE OLICHHUBAaHUEC CBOUX y‘-IGGHBIX HOCTH)KGHHﬁ, OIIPCACIICHUC COOCTBEHHOI'O OTHOIIEHHS K SIBJIEHHUSIM COBpCMeHHOﬁ KH3HU,

* OCYILIECTBJICHHE OCO3HAHHOI'O BbIOOpA IMyTel Mpo10JKEeHUsl 00pa3oBaHMs WK Oyayleil npodeccuoHanbHOM AeATeTbHOCTH.
OBJIaI[eHI/Ie 9TUMH BUJAMU ACATCIIBHOCTU KaK CYIICCTBCHHBIMU 3JICMCHTAMU KYJIBTYPBI SABJIACTCA HCO6XOI[I/IMBIM YCJIOBHUEM pa3BUTHA U CONHUAJIM3All MU
LIKOJIbHUKOB

XUMHS Kak y‘Ie6HLII>i npeaAMET BHOCHUT CYIHCCTBGHHBIIZ BKJIa B BOCIIMTAHHC KW PA3BUTHUC o6yqa}0m1/1xc;l; OHa IIpU3BaHa BOOPYXUTb HX OCHOBaAMHU
XHUMHUYCCKUX 3HaHI/II71, HCO6XOIII/IMI)IX JUIA HOBCGI[HGBHOﬁ KHU3HH, 3aJIOXUTh Q)YHIIaMeHT JUIA I[aJII)Hef/'IIIICI‘O COBCPUHICHCTBOBAHUSA DOTUX 3H21HI/II71, a Ta KXC
CIocoOCTBOBATh 6630HaCHOMy INOBCACHHUIO B 0pr>KaIOH.I€I>i cpeac u 6epe)KHOMy OTHOIIIGHUIO K HeM. Pa3BuTHe IO3HABaTEIbHBIX HHTCPCCOB B IIPOIl €CCC
CaMOCTOATCIIBHOI'O an/I06peTeH1/m XHUMHYCCKHUX 3HAHUH B UCIOIb30BaHHUE Pa3IMIHBIX UCTOYHUKOB I/IH(l)OpMaIII/II/I, B TOM YHCJIC KOMIIBIOTCPHBIX.

Bocnurtanue Y66)KI[6HHOCTI/I B NO3UTHBHOM poJin XUMHUHU B KU3HH COBPEMCHHOI'O O6IJ_[CCTBa, HeO6XO,I[I/IMOCTI/I XUMHUYCCKHN I'PAaMOTHOI'O OTHOHICHHA K
CBOCMY 310pPOBbIO U 0pr>KaIOH.[eI>i cpeac.

I[lnanupyemMsble pe3yabTaThl 00y4eHHUs] M0 XUMUH.
JINYHOCTHBIMHU pe3y/bTATaMU U3yUeHUs MpeaMeTa « XUMHUS SIBISIOTCS CIEAYIOIIUE YMEHHUS:
8-1 knacc

Oco3HaBaTh €IMHCTBO U LIEJIOCTHOCTh OKPYXKAIOIIEro MUPa, BO3SMOYKHOCTHU €T0 MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTH)KEHUN HAYKH.
[locTrenenHo BrIcTpauBaTh COOCTBEHHOE 11€JI0CTHOE MUPOBO33PEHHE:

0CO3HaBaTh NOTPEOHOCTh U TOTOBHOCTh K CAaMOOOPa30BaHNUIO, B TOM YHCIIE U B paMKaX CaMOCTOSITENIbHON JAEATEIbHOCTH BHE ILIKOJIBI;

OLICHUBATh KU3HEHHbIE CUTYAIlMU C TOUKH 3pEHUs 0€30MacHOro o0pasa >KM3HHU U COXPAHEHUS 3/10POBbS;

OLICHUBATb AKOJOTHYECKUI pHUCK B3aMMOOTHOIIICHUH YE€I0BEKa U IpUpPOABI.
q)OpMI/IpOBaTB OKOJIOTMYCCKOC MBINIJICHUEC: YMCHUEC OLUCHUBATH CBOIO JACATCIBHOCTL U MMOCTYIIKHU APYIUX J'IIOI[CfI C TOUKHU 3pCHHA COXPAHCHUSA oxpymaromeﬁ
CpCALI - TapaHTa ) XU3HU U 6J1arononyq1/1${ J'IIOI[CI‘/JI Ha 3emIe.

9-u knacc
[TocTeneHnHo BHICTpanBaTh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PECHHE:

— OCO3HaBaTh COBPEMEHHOE MHOrooOpas3he TUIIOB MHPOBO33PEHHUS, OOIIECTBEHHBIX, PEIMTHO3HBIX, ATEUCTHUECKUX, KYIbTYPHBIX TpaJuLUN, KOTOpHIE
OTIpEIETISIOT pa3Hble 00OBICHEHUS MPOUCXOISIIEr0 B MUPE;



— ¢ y4€TOM 3TOr0 MHOT000pa3us MOCTENEHHO BBIPAOATHIBATH CBOM COOCTBEHHBIE OTBETHl HA OCHOBHBIC >KM3HECHHBIE BOMPOCHI, KOTOPHIC CTABUT JIMYHBII
JKM3HECHHBIN OIIBIT;

— YUUTHCA IMMIPU3HABATh IPOTHUBOPECYNBOCTE U HCBaBepH_IéHHOCTB CBOMX B3IJIAJ0B HAa MHP, BO3MOXXHOCTE UX U3MCHCHU.
VY4YuThCcs UCIIOJIH30BaTh CBOU B3IIAAbI HA MUDP JJIA 00BIACHEHHS Pa3INIHBIX CHTyaHHﬁ, PEIICHN BO3SHUKAOIINX HpO6J'IeM H U3BJICUCHUA )KUSHCHHBIX YPOKOB.

Oco3HaBaTh CBOM HHTEPECH], HAXOAUTH U H3y4aTh B yYEOHHKAX IO Pa3HBIM IIpeIMETaM MaTepHral (U3 MaKCUMyMa), IMCIOIIUIA OTHOIICHHUE K CBOUM HHTEPECAM.
Hcronp30BaTh CBOM MHTEPECHI Il BHIOOpPA MHAMBUAYAIILHOW 00pa30BaTEbHOW TPACKTOPHH, IMOTCHIIMAILHOW Oyaymied mpodeccud U COOTBETCTB YIOIIETO
pouIHLHOTO 00pa30BaHMS.

[TproOperaTh OMBIT yyacTHs B Ji€JlaX, MPUHOCAIIMX IOJB3Y JIIOAAM. YUUTBCS CaMOCTOSATENIbHO BBIOMPATh CTUJIb NOBEACHMS, NMPUBBIYKH, 00ECIEUHBAIOLIIE
Oe3omacHblil 00pa3 *KHU3HU U COXPAHEHUE 370POBbSI — CBOET0, a TakkKe ONM3KUX JIOAEH M OKPYXKAIOIIUX.YUYUThCS CaMOCTOSATENIBHO NPOTUBOCTOSTh CUTYaLUSIM,
MPOBOLMPYIOMIMM Ha MOCTYIKH, KOTOPBIE YIPOXKAOT 0€30IMacHOCTH U 370pOBbI0.BBIOMpaTh MOCTYNKH, HAlleJICHHbIE HAa COXpaHEHHE U OepekHOE OTHOILIEHHE K
IIPUPOJIE, 0COOEHHO KUBOH, N30eras MPOTUBOIOIO0KHBIX IOCTYIIKOB, TOCTENIEHHO Y4ach U OCBaMBasl CTPATETUIO PALMOHAIBHOTO IPUPOIONIONIb30BAHMS.

Yuutbcs Y6C)K,I[3Tb APyrux J'II-O,Z[GI71 B HeO6XOI[I/IMOCTI/I OBJIaACHUA CTpATCT nen PairuOHAJIbHOI'O ITPUPOAOITIO0JIB30BAHUS.
Hcnonp30BaTh 3KOJOTHUECKOE MBIIIJICHUE JJIS BBI60pa CTpaTeruu COOCTBEHHOIO INOBCACHUA B KAa4YCCTBC OI[HOI71 N3 ICHHOCTHBIX YCTAHOBOK.

Cpeocmeom pazsumusi TAYHOCTHBIX PE3YJIbTATOB CIIY)KAaT Y4eOHBIM MaTepwall U NMPOAYKTHBHBIC 3aaHus ydeOHWKa, HAllCJICHHbIE— HA YMEHHE OIICHHBATH
MOBE/ICHUE YETIOBEKA C TOYKH 3PEHUSI XMMHUYECKO 0€30MacHOCTH MO OTHOIICHHUIO K YeJIOBEKY U MPUPO/IE.

MeTtanpeaMeTHbIMHU pe3yIbTaTaMH U3yYEHHS Kypca «XUMUsD» SBIsETCs (POpMUPOBAHKUE YHUBEPCATBHBIX yueOHbIX AeiicTBuii (Y'Y ).

Peevusmusnvie YYII.

8-u knacc

CamocrosTenbHO 00HaPYKUBATh U POPMYJIMPOBATH YUEOHYIO MPOOIEMY, ONIPENeNATh Lelb Y4eOHO! e TeTbHOCTH, BEIOUPATh TEMY IPOEKTA.

BoiaBurate Bepcuu pereHus npoodieMbl, 0CO3HaBaTh KOHEUHBIN pe3yibTar, BEIOUpAaTh U3 MPEAJIOKEHHBIX U UCKAaTh CAMOCTOSITENIbHO CPEJICTBA JOCTHXKEHUS
LEITH.

CocTaBnsTh (MHAMBUAYAIBHO WM B TPYIIIE) IIJIaH PELIeHUs! IpoOIeMbl (BBIOIHEHUS POEKTA).

Paboras o niiany, cBepATh CBOU IEUCTBUS C LIEIIBIO U, TPU HEOOXOAUMOCTH, UCTIPABIISTH OLIMOKH CaMOCTOSTENbHO.

B nuanore ¢ yuuteneM coBepUIEHCTBOBATH CAMOCTOSITEIbHO BEIPAOOTaHHBIE KPUTEPUHU OLIEHKH.

9-u xnacc

CamocTrosiTeTbHO O0HAPYKUBATh U (HOPMYIUPOBATH MPOOJIEMY B KIIACCHOW M MHIUBUIYAIbHOW y4eOHOU AESITeTHHOCTH.

BoiiBurars Bepcuu perieHust mpoosieMbl, 0OCO3HABATh KOHEUHBIN pe3ynbTar, BBIOMPATh U3 MPEIOKEHHBIX U UCKAaTh CAMOCTOSITEIbHO CPEJICTBA JOCTHIKEHUS
LIEJIH.

CocTaBnsiTh (MHAMBUAYAJIBHO WM B TPYIIIE) IJIaH peIeHUs MPOOIeMbl (BBIIIOJHEHHUS IPOEKTa).

[Ton6upats k Kaxao0# npobiieme (3a7aue) aaeKBaTHYIO €l TEOPETUUECKYIO MOJIEIb.

Pabortas mo npennokeHHOMY M CaMOCTOSITEIbHO COCTAaBJICHHOMY IUIaHy, UCIOJIb30BaTh Hapsly ¢ OCHOBHBIMU M JIOTIOJHHUTENbHBIE CPEACTBa (CIpaBOYHAs
JUTEpaTypa, CI0XKHbIE TPHUOOPHI, KOMITBIOTED).

[InaHupoBaTh CBOIO HHIUBUAYAIBHYIO 00pa30BaTENbHYIO TPAEKTOPHIO.



PaboTtaTh 110 CaMOCTOATEIHHO COCTABIIEHHOMY IUIaHY, CBEPSISICh C HUM U LIEJIBIO JEeSITeIbHOCTH, UCIIPABIISisl OLIMOKH, UCTIONb3YS CAMOCTOATEIBHO MOI00paHHbIE
cpencrtBa (B ToM yucie u HTepHer).

CBOOOTHO MOTB30BATHCS BRIPAOOTAHHBIMU KPUTEPUSMU OIIEHKH M CAMOOIICHKH, UCXOJIS U3 IS U UMEIONIUXCS KPUTEPUEB, pa3inyasi pe3yiabTaT U CIIOCOOBI
JIEUCTBUI.

B XOJ€ MPEACTABIICHUA IIPOCKTA AaBaTh OLCHKY €0 pE3yjibTaTraM.

CaMOCTOSTEILHO OCO3HABATh IIPHUYUHEBI CBOCTO YCII€XA NJIK HEYCII€EXAa U HAXOUTh CIIOCOOBI BbIXO/Jlda U3 CUTyalluH HCYCIICXA.
YMeTh OLICHUTH CTECECHD YCIICHIHOCTHU cBOCH HH,I[I/IBPI,Z[yaJIBHOfI 06p330BaTeHBHOﬁ JCATCIIBHOCTH.

JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM KAa4e€CTBAM U 4YepTaM XapakTepa («KakoB 5»), ONpPEAEATh HAPABICHUS CBOETO PAa3BUTHS («KAKUM s XOUYy CTaTh», «UTO
MHE JUI 3TOr0 HaJ0 CAEIATHY).

Cpeocmeom popmuposanus perynsTUBHBIX Y Y]l ciy)xaT TEXHOJIOTHS HMPOOJEMHOTO IHuajora Ha 3Tale W3y4eHHs HOBOTO MaTepHaja W TEXHOJIOTHUS
OLIEHUBaHMs 00pa30BaTEIIbHBIX TOCTUKEHUH (YU€OHBIX YCIIEXOB).

Tloznasamenvrnvie YVJ/I:

8-u xnacc

AHanM3upoBaTh, CPABHUBATH, KIaccupuIMpoBaTh 1 0000maTh GaKThl U SBICHUS. BBISABISATH IPUYUHBI U CIICICTBUS TPOCTHIX SBJICHUN.

OcCyIecTBISTh CPaBHEHUE, CEPHUALINIO U KIIACCH(PHUKAIUIO, CAMOCTOSATEIIFHO BEIOUPasi OCHOBAHUS M KPUTEPHH IS YKA3aHHBIX JIOTHUECKUX OTEpalluii; CTPOUTH
KJ1acCU()UKALMIO HA OCHOBE TUXOTOMHUYECKOTO JIeSIeHHsI (HAa OCHOBE OTPULIAHHS).

CTpouTh JOTHUECKOE PACCYKIEHUE, BKIIOYAOIIEe YCTAHOBICHUE TPUYMHHO-CIIEICTBEHHBIX CBSI3EH.

Co3znaBaTh CXeMaTHIECKUE MOJICIN C BBIJICIICHUEM CYIIECTBEHHBIX XaPaKTEPUCTUK O0OBEKTA.

CocTaBisTh T€3UCHI, pa3INYHbIe BUJBI MJIAHOB (MPOCTHIX, CIOXKHBIX U T.I1.). [IpeoOpa3oBbiBaTh HH(GOPMALIMIO W3 OJHOTO BUJAA B APYroil (TabIuIly B TEKCT U
mp.).

BorunteIBaTh Bce YpOBHU TEKCTOBOM MH(GOPMAIIHH.

YMeTh onpenensiTh BO3MOXKHBIE UCTOUHUKU HEOOXOIMMBIX CBEJICHUN, POU3BOIUTH MOUCK HHPOPMAILIUU, aHATU3UPOBATH U OLIEHUBATH €€ TOCTOBEPHOCTH.
9-u knacc

AHanm3upoBaTh, CpPaBHUBATh, KJIACCU(PULIMPOBATH U 0000IIATH MTOHATHSL:

- 1aBaTh ONpe/ieJeHNe MOHATUSAM Ha OCHOBE H3YUYE€HHOI0 Ha PA3JIMYHBIX [TpeaMeTax yueOHOro MaTepuana;

- OCYILIECTBIIATD JIOTHUECKYIO ONIEPALIAIO YCTaHOBJIEHHSI POAO-BUIOBBIX OTHOLICHU;

- 000011aTh MOHATHUS — OCYIIECTBIIATH JIOTMUECKYIO ONIEPALIMIO IEpeXoa OT MOHATHS C MEHBIIUM 00bEMOM K MOHSITHIO C OOJIBIINM 00bEMOM.

Ctpouth J0ruuecKkoe paccykKJaeHue, BKIIOYaoIee YCTaHOBIEHUE MPUYNHHO-CIIEICTBEHHBIX CBSA3EH.

Co31aBaTh MOJIENU C BBIJICTIEHUEM CYILIECTBEHHBIX XapaKTEPUCTUK 00BEKTa, MPE0OPa30BbIBATH MOEIH C LIEJIbIO BBISBICHHUS OOIIUX 3aKOHOB, ONPEIENIIONNX
JAHHYIO TIPEIMETHYIO 00JIacTh.

[TpencraBisath MH(OpPMALNIO B BUI€ KOHCIEKTOB, TaOJIHII, CXEM, TPapHKOB.

[Tpeo6pazoBbIBaTh HHPOPMALMIO U3 OJHOTO BUA B IPYroi U BEIOMpaTh ynoOHYIO 11 cedst popmy pukcaruu u npeactasienus nadopmanuu. [Ipeacrapusatsh
nH(pOpPMaLIKIO B ONTUMANIbHOM (popMe B 3aBUCHUMOCTH OT ajipecata.

[Tonnmasi MO3ULUIO APYroro, pa3jinyaTh B €0 PeUu: MHEHHE (TOUKY 3pEHHS ), J0Ka3aTeIbCTBO (ApryMEeHThI), (PaKThl; THUIOTE3bI, aKCHOMBI, TEOPUH. J{J151 3TOT O
CaMOCTOSITENILHO HMCIIOJIb30BaTh pa3IMyHble BUJIbI YTEHUS (M3ydaroliee, MPOCMOTPOBOE, 03HAKOMUTENIBHOE, TIOUCKOBOE), TPUEMBI CITYILIAHHSL.

CamMomy co3faBaTh UICTOYHUKM MH(OpMalMK pa3HOro TUMA U VIS pa3HbIX ayJUTOPHil, cOOI01aTh HHPOPMAILIMOHHYIO TUTHEHY U MpaBuiia UHPOPMaIIHOHHOM
0€30I1aCHOCTH.



YMeTh UCTOIb30BaTh KOMIBIOTEPHbIE U KOMMYHHUKAIIMOHHBIE TEXHOJOTMH KaK MHCTPYMEHT ISl JOCTHMIKEHHS CBOMX Iiesield. YMeTh BBIOMpPATh a/ieKBaTHbBIE
3a/la4e MHCTPYMEHTAJIBHBIE IPOrPAMMHO-ANIAPATHBIE CPEJCTBA U CEPBUCHI.
Cpeocmeom ghopmuposanus no3HaBaTeNnbHbIX YY1 coykaT yueOHbIN MaTepuail U NPOAyKTUBHbIE 3aJaHuUs ydeOHMKa, HalleJICHHbIE HA !

- OCO3HAHUE POJIH BEILECTB

- PaCCMOTPEHHUE XUMHYECKUX IIPOLIECCOB ;

- UCTOJIb30BaHUE XUMUYECKUX 3HAHUM B OBITY;

- 00BSICHEHUE MUPA C TOUYKH 3PCHUS XUMUH |

- OBJIAJICHUE OCHOBAMU METO0B €CTECTBO3HAHMS;

Kommynuxamuesuwvie YVJI:

8-11 Knacc- MMYHOCMHO-0OPUEHMUPOBAHHOE 00YUeHue./UHOUBUOYANbHOe/
9-u knacc

OtcTanBasi CBOIO TOUKY 3PEHMSI, IPUBOAUTH APIYMEHTHI, TOATBEPK1as UX paKTaMH.

B nmuckyccuu ymeTh BBIIIBUHYTH KOHTPApTyMEHTEHI, iepepa3supoBaTh CBOIO MBICIb (BJIaJICHUE MEXaHU3MOM SKBHBAJICHTHBIX 3aMEH).

Y4UTBCS KPUTUUHO OTHOCUTHCS K CBOEMY MHEHHUIO, C JOCTOMHCTBOM IIPU3HABATH OIIMOOYHOCTh CBOEI'O MHEHUS (€CIIM OHO TAKOBO) M KOPPEKTUPOBATH €TO.

[ToHuMas NO3ULIKIO APYTOro, Pa3jinyaTh B €r0 peuu: MHEHUE (TOUKY 3pEHHUs), 10Ka3aTeIbCTBO (apryMEHThI), (PaKThl; TUIIOTE3bl, AKCHOMBI, TEOPUH.
YMeTh B3TIISHYTh Ha CUTYALIUIO C THOW MTO3UIIMH U I0TOBAPUBATHCS C JIFOJbMH MHBIX MO3HUIINN.

Cpeocmeom ¢hopmuposanuss KOMMYHUKATUBHBIX Y'Y J] cimyat TeXHOJIOTHs TpoOIeMHOro Aranora (mooyKIalouui 1 MOABOISIINMA JUANorT) U padoTa B MalbIX
TpyIIax, €Clid 3TO BO3MOXKHO, TAaK)Ke UCIIOJIb30BAaHNE HA YPOKAX 3JIEMEHTOB TEXHOJIOTHH MPOAYKTHBHOTO YTCHHUS.



YueOHO-TeMATHYECKHI NJIaH/8 KIace

n/u

Pa3nennt
MPOrpamMMbl

KoanuecTBo
4acoB

KoaugecTBoO
KOHTPOJILHBIX
pador

KoaugecTBo
MPAKTHYECKUX
padot

OcHOBHbIE
MOHSTHSI XUMUH (YPOBEHD
ATOMHO — MOJICKYJISIPHBIX
MIPEJICTABIICHH )

55

3

6

[Tepuoanueckuit

aTomMa

2 3aKOH U MePUOUYECKAsT
CHUCTEMa XUMUYECKUX
sneMmenToB ..
MenneneeBa. Ctpoenue

CBA3b.

Crpoenue
3 BellecTBa. XUMHUYECKas

Hroro:

68

Y4yeOHo-TemMaTHnueckuil miian/ 9 Kiace

Tewma, paznen

Komn-Bo yacos

IIpakTuyeckue
paboThI

JlaGopaTtopHble
paboThI

KonTtpomnbHas
pabota

[ToBTOpEHME Kypca XUMUHU
8 Kimacc

DNEKTPOTUTHIECKAS
JACCOITHALINS

10

["anorensy/Iloarpymnmna
KHCJI0pOJa

2/6

OCHOBHEBIE
3aKOHOMEPHOCTH
XHMquCKHXpeaKHHH

IToarpynmna asora

10

[loarpynna yraepona

Meraibl.

12

OCHOBBI OpraHUYeCKOU
XUMHA. XUMUS ¥ KH3Hb

15




Hroro 68 7 4

Ocnopnoe COJEPKAHUE YYEBHOI'O KYPCA

XUMMUS 8 kaacc 6a30Bblii ypoBeHb (68 yacos)

Pa3nes 1. OcHOBHBIC NOHATHA XUMUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NPeACTaABJICHMI)

[Ipenmer xumuu. Boausiii MOT. Ne25. Xumusa kak 4dacTh ecrecTBO3HaHMs. BemiectBa , Tena ux cBoiicTBa. YucThle BemiecTBa U cMecu. MeTojibl
NO3HAHUS B XMMUU: HAOJIOJICHNEe, U3MEPEHHE YKCTIEpUMEHT. [Iprembl Ge3omacHoi paboThl ¢ 000pyAoBaHHEM U BemecTBaMu. CTpOEHHUE MJIaMEHHU.

Yuctsle BemecTBa U cMecH. CriocoObl pa3zienieHus: cMecel : OTCTauBaHue, (pUiIbTpoBaHUE, BbIIApUBAHKE, KPUCTAILIM3ALMS, AUCTIILIILUA. Du3nueckue u
XUMHUUYECKHE sABJIEHUS. XUMHUECKHUE peakuu. [Ipu3Haku XMMHUUECKUX peakLMi U yCIOBUs BOSHUKHOBEHUSI U TEUEHUSI XMMUUYECKUX PEAKLIUM.

ATOMBI, MOJIEKYJIbl M MOHBI. BeliecTBa MOJIEKYISAPHOTO U HEMOJEKYJIsIpHOro cTpoeHus. Kpucrammueckue n amopdusle Beuiectsa. Kpucraminueckue
pELIeTKH: HOHHAs, aTOMHAs , MeTaJUIMYecKast U MOJIEKYJIspHas. 3aBUCUMOCTh (PU3MUECKUX CBOWCTB BELIECTB OT THIA KpUCTAIMUECKor pemérku. [IpocTeie u
CJIOXKHBIE BEIIECTBA. XMUMHUYECKUH 3JeMeHT. MeTtaibl U HeMmeTauibl. ATOMHas eauHuna Maccel. OTHocuTenbHas aromMHas macca. S3bIK XMMMH. 3HAKH
XMMHUYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BelecTBa. Xumuueckue Gopmyibsl. MHaekcsl. OTHOcHUTENNbHAS MOJEKy/IspHas Macca. KauecTBeHHbIH n
KOJINYECTBEHHBIN COCTaB BellecTBa. Boruncienus no xumuueckuM popmynam. MaccoBast 10151 XMMHUECKOTO AJIEMEHTA B CJIOKHOM BEILIECTBE.

BanentHocTs XMMHYECKHX 3JeMEHTOB. OmpeneneHne BaJICHTHOCTH 3JI€MEHTOB Mo (opmynam OuHapHBIX coenuHeHHA. CoCTaBIEHHWE XUMHYECKUX
¢dopMyn OMHApHBIX COCAMHEHUH 110 BaJICHTHOCTH.

ATOMHO — MOJEKYJSIpDHOE ydeHHe. 3aKOH coxpaHeHMs Macchl BemecTB. JKuszHp u gesrenpHocTh M.B. JlomoHOcoBa. XuMHuecKue ypaBHEHMS.
KoadduunenTsl. TUNbI XUMUYECKUX pEAKLIUH.

Kucnopon- xumudeckuii snemeHT M mpocTtoe BemlecTBo. Haxoxxnenue B mpupope. Ilomydyenue kucnopoga B 1a00OpaTopuy U MPOMBIIUIEHHOCTH.
duznyeckue U XUMUYeckue cBoiicTBa kuciopona. 'openme. Oxcunbl. Ilpumenenune kuciopona. Kpyrosopor kuciopona B mpupone. O30H, aul OTpoOIus
kucaopona. Bo3ayx u ero cocras. 3amuTa aTMoc(epHOro BO3yxa OT 3arpsA3HEHHH.

Bonopon — xumudeckuil s1eMeHT W mpocToe BeuiecTBo. Haxoknenue B mpupone. Ilomydenue Bojgopoja B J1aOOpaTopuu M MPOMBIIIIEHHOCTH.
duznyeckue u XMMHUYECKHe CBOKCTBa BoAopoia. Bompoposa — BocctanoBuTenb. Mepbl 6e30macHoCcTH npu padote ¢ BojgopoaoM. [Ipumenenue Bogopona.

Bogna. Metoas! onpezenenus coctaBa BOJbl — aHAU3 M cUHTe3. Pu3ndeckue cBoicTBa Bo/Ibl. Bosa B npupoze u cnocoObl €€ OUUCTKU. A3paiust BOJBIL.
Xumunueckue csorictsa Boasbl. [IpuMmenenne Boasl. Bosa — pactBoputens. PacTBopruMocTs BemecTB B Boje. MaccoBasi 107151 paCTBOPEHHOT'O BEIIECTBA.

KonnyectBennsle oTHomeHus: B xuMuu. Konnuecto Bemecrsa. Monb. MomsipHas macca. 3akoH ABoraapo. MossipHblii 00beM ra3oB. OTHOCUTENbHAsS
IUIOTHOCTH Ta30B. OObEMHBIE OTHOILIEHHUS I'a30B NIPU XUMUYECKUX PEAKIUAX.

Baxwneiimue kiacchl HEOpraHM4ecKUx coeauHeHuil. Okcuupl: cocrtaB, kiaccudukanus. OCHOBHbIE M KHMCIOTHBIE OKCHIbl. HoMeHKiIaTypa OKCHIOB.
dusnuecKue U XUMUYECKUE CBOMCTBA, ITOIy4YEHUE U IIPUMEHEHUE OKCUIIOB.

I'uppokcuapl. Knaccupukanus ruapokcuos. OcuoBanus. Cocras. lllenoun u HepacTBopuMble ocHoBaHMsA. HomeHknatypa. @u3ndeckrue 1 XUMUYECKHe
cBoiicTBa ocHOBaHUil. Peaknus Helitpanuzauuu. [lonyuenue n npuMeHeHne OCHOBaHUI. AM(pOTEpHbIE OKCHJIBI U THIPOKCH/IBL.

Kucnotsl. Coctas. Knaccuduxanus. Homenknarypa. dusnueckue 1 xuMudeckue cBoiicTBa kucinot. Munaukaropsl. M3MeHeHHe OKpacku HHIUKATOPOB
B Pa3JIMUHBIX cpelax. BeITeCHUTENbHBIN PsIT METAIIIOB.

Comnu. CocraB. Knaccuduxanus. Homenkiatypa. @usnueckue cBoiicTa coseil. PactBopuMocts coneil B Boje. XuMudeckue cBoiictBa coseil. Criocoobl
noJty4eHus coiiei. [Ipumenenue conen.

['eHeTnyeckas CBA3b MEXJy OCHOBHBIMH KJIaccaMu HeopraHuyeckux coenuHeHuil .IlpoGnema 06e30mMacHOro MCHOJb30BaHUS BEIIECTB U XMMHUYECKUX
peakuuii B IOBCEAHEBHOM )KU3HU. TOKCUYHBIE , TOPIOYUE U B3PBIBOOIIACHBIE BELIECTBA. bbITOBAs XUMUYECKast TPAMOTHOCTb.



JdemoncTpanuu. O3HakOMJICHME C OOpa3llaMd MPOCTBIX U CIOXKHBIX BemecTB. CrocoObl OYMCTKM BEIIECTB: KPUCTAJUIM3ALUA, JUCTUIUIALMS,

xpomarorpadus. OnbITH, MOATBEPKAAIOIINE 3aKOH COXPAaHEHUSI MacChl BELIECTB.
[Tony4yenue u cobrpaHe KUCIOPOIa METOAOM BBITECHEHUS BO3/1yXa U BoJIbl. OnpeseneHne coctaBa Bo3nyxa. Kouiekyus negpmu, KameHHo20 yens u
npOOYKMOo8 ux nepepadbomxiu.
[Tony4yenue Bogopoaa B anmapare Kuna, mpoBepka Boiopo/ia Ha YHCTOTY, TOPEHUE BOJIOPO/Ia, COOMpPAaHUE BOJIOPO/Ia METOJIOM BBITECHEHHS BO3/lyXa U
BOIbI. AHanu3 Boabl. CUHTE3 BOMLIL.
3HaKOMCTBO ¢ 00pa3iaMu OKCHUOB, KUCJIOT, OCHOBaHUM U coneil. HeliTpanu3anus menoun KUCI0TOW B MPUCYTCTBUU HHIUKATOPA.

JlaGopaTopHblie onbIThbl. PaccMOTpeHNE BEIIECTB C pA3TUYHBIMU (PU3NYECKUMU CBOMCTBaMU. Pa3enenne cMecu ¢ moMOIIb0 MarauTa. [Ipumepsl
($U3NYECKUX U XUMUYECKUX SBIICHUNA. Peakimu, HumocTpupyIore OCHOBHBIE TPU3HAKK XapaKTEePHBIX peakiuu. Pa3noxxenue ocHoBHOro kapoonata meau (1I).
Peakuust 3amelieHuss Meau KENe30M.

O3nakomiieHHE ¢ 00pa3laMi OKCH/IOB.

B3aumogeiictBue Bogoposaa ¢ okcuom meau (1I).

OnbIThI, HOATBEPKAAOIINE XUMUYECKUE CBOMCTBA KUCIIOT, OCHOBAHUH.

IIpakTuyeckne padoTnl

o [IpaBuia TexHuKH 0€30MaCHOCTH ITPHU paboTe B XUMUUECKOM KabuHeTe. O3HaKOMIICHHE € 1a00paTOpHbIM 000pYA0BaHUEM.

e OuncTKa 3arps3HEHHON TOBApEHHOM COJIH.

e [loy4yeHue u CBOMCTBA KUCIOPOJA

e [Ipy3HaKy NIpOTEKaHUS XUMUYECKUX pEaKIUii- JleMOHCTpallOHHO

e [Tosmyuenue Bonopoaa v U3y4eHHE €ro CBOMCTB.

e [IpuroroBneHue pacTBOPOB COJIEH C ONPENEIEHHON MAaCCOBOM J10JIEN PACTBOPEHHOIO BEIIECTBA.

e PenieHne sKCrIepMMEHTAIbHBIX 33124 110 TeMe «OCHOBHBIE KJIACCHl HEOPTAHUUECKUX COSIUHEHUI.

Pacuernsble 3agaun:

Beruuciienne 0OTHOCUTEIBHON MOJIEKYJISIPHOM Macchl BelecTBa o popmyiie. Borancnenue MaccoBO 10JIM 3JIEMEHTa B XUMUYECKOM COEAUMHEHUU.
VYcranoBieHue nmpocrteiiei JopMyIibl BEIIECTBA 10 MACCOBBIM JIOJISIM AJIEMEHTOB.

HaxoxzaeHne MaccoBoil 10JIM paCTBOPEHHOTO BEILIECTBA B pacTBOpE. BpruncieHne maccsl pacTBOPEHHOTO BELLIECTBA U BOJIBI ISl IPUTOTOBIIEHUS pacTBOpa
OIpeAEIEHHON KOHIIEHTPALIUH.
OObEMHBIE OTHOLLIEHUS T'a30B IPU XUMUYECKUX PEAKLIUAX.
BbruucrieHus 1o XMMHUYECKUM YPaBHEHUSIM Macchl, 00bEMa 1 KOJMYECTBA BEIIECTBA OJHOT0 U3 MPOIYKTOB PEAKLIMHU 110 MAaCCe UCXOIHOTO BEIECTBA,
00BbEMY MJIM KOJIMYECTBY BEIIECTBA, COAEPIKAILETO ONPENEIEHHYIO JJOTI0 TPUMeECceH.
Pazgen 2. lepnoauyeckuii 3aKoH U nepuoanvecKasi cucreMa xumudeckux 3jiemMenToB /[.LU. MenaeneeBa. CTpoenune atoma.

[TepBble MOMBITKU KJIacCU(PHUKAIMKA XMMUYECKUX JIeMeHTOB. [ToHATHE 0 Tpynmax CXOJHBIX 3JIEMEHTOB. EcTeCTBEeHHbIE CeMEHCTBA IEIOYHBIX METAJIIIOB
u ranoreHoB. Ilepuognueckuii 3axon [I.M.MenneneeBa. Ilepuoanueckas cuctema Kak €CTECTBEHHO — Hay4Has KiaccH(UKalMs XUMHUYECKUX AJIEMEHTOB.
Tabnuunast popma mpeacTaBieHUs KiIacCU(UKALUMU XUMUYECKUX 3yieMeHTOB. CTpykTypa Tabnuisl «llepuoauyeckas cucteMa XUMHUYECKUX sieMeHT oB J.U.
MengeneeBa»: A- u b- rpymisbl, nepuozsl. Gusnueckuii CMbICT TOPSAKOBOTO AJIEMEHTa, HOMEpa Mepro/ia, HOMepa Pyl (IS AJI€MEHTOB A-TpyI).

Crpoenue atoma: JIpo , SHEPreTUIeCKnid ypoBeHb.. COCTaB aTOMHBIX S7IEp: MPOTOHBI M HEUTPOHBI. M30TONBI. 3aps aTOMHOTO s/1pa, MacCOBOE YHCIIO,
OTHOCHUTeIIbHas aToMHasi Macca. CoBpeMeHHasi GopMyIUPOBKA MOHATHUS «XUMHUYECKUH 37IEMEHT».

DneKTpoHHas 000JI0YKAa aTOMa: TOHATHE 00 YHEPreTUYECKOM YPOBHE (DJIEKTPOHHOM CJIOE), €ro EMKOCTH. 3allOJIHEHHE JIEKTPOHHBIX CJIIOEB y aTOMOB
3JIEMEHTOB MEPBOr0 — TPETHETO MEPHOAOB./MEPBhIX 20- XUMUUECKUX 3JEMEHTOB nepuoanueckoi cucremsl .M. Menneneesa./ CoBpemeHHas (GopMyITUpOBKa
NEPUOANYECKOTr0 3aKOHA. 3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB aTOMOB XMMUYECKUX DJIEMEHTOB U UX COEIUHEHHUI Ha OCHOBE MOJIOXKEHHUS B MEPHUOAUUECKON
cucreme I.11. Menneneesa u cTpoeHHe aToMa.



3HayeHue mnepuoandeckoro 3akoHa. Hayunele noctwxkenust .M. MenneneeBa: HCHIpaBi€HUE OTHOCHUTEIIBHBIX aTOMHBIX Macec, MpeICcKa3aHue

CYHICCTBOBAHUA HCOTKPLITBIX 3JICMCHTOB, IICPCCTAHOBKU XUMHUYCCKUX 3JICMCHTOB B HepI/IO,Z[I/I‘-IGCKOﬁ cucrteMme. JKu3Hb u ACATCIBbHOCTD I[I/I MeHneneeBa.

JdemoncTpanum:
du3nyeckue CBONCTBA LIEIIOYHBIX METaIOB. B3aumoieiicTBue OKCuI0B HaTpHsi, Maruus, Gocdopa, cepsl ¢ BOJOH, UCCIIETIOBAaHIE CBONCTB MOTYYCHHBIX

IpoAYKTOB. B3aumoneiicTBue HaTpus U Kanus ¢ Bogol. (DHU3MUEcKue CBOMCTBA raoreHoB. B3anMoneicTBre alltoMUHUS € XJI0POM, OPOMOM U HOJIOM.

Pa3znen 3. CTpoeHne BemecTBa.

SHeKTpOOTpI/IHaTeHLHOCTB aTOMOB XMMHYECCKHUX 3JIeMEHTOB. OCHOBHEIC BU/IbI XUMHUYECKON CBS3HM: KOBAJICHTHAs HCTIOJIApHAA, KOBAJICHTHAA MOJIApHAa“d,

HOHHAas. BaJeHTHOCTh 3JIEMEHTOB B CBETE BHGKTpOHHOfI TCOpHUHU. CreleHb OKHCIICHHSL. OHpCI[eJIeHI/Ie CTCIICHU OKHCJIICHHUA aTOMOB XHMHUYCCKUX JJICMCHTOB B
COCAMHCHUAX

JdeMoHcTpauuu:
ConocrapneHne GU3NKO-XMMUYECKHX CBOICTB COCIUHEHNUH C KOBAJICHTHBIMU U MOHHBIMU CBSI3SIMU.

B aBTOpCKyIO MporpaMMy BHECEHBI HEKOTOPbIE N3MEHEHHUS.

PesepsHoe Bpemst (5 4acoB) HCIOIB3YETCS CICAYIONIHMM 00pa3oM:

'
'
'

'
‘
'

luac — Ha mpoBeeHne 0000IaroIIero ypoka no treme «llepBoHadanbHbIC XUMHUYECKHUE IOHSITHS)

1 yac (IOTIOJTHUTENIbHBIN) — HA TIPOBEICHUE MPAKTHIECKOM padoThl No 1

luac - Ha pelIeHHe pacueTHBIX 3a1a4 «HaxoxkIeHrne MacCoBOM J0JIM PaCTBOPEHHOT'O BEIIECTBA B pacTBOpE. BhIunciienue Macchl pacCTBOPEHHOTO
BEIIIECTBA M BOJIBI IS IPUTOTOBIICHUS PACTBOPA OTNIPEIEIICHHOW KOHIICHTPAIIUNY

1 vac - Ha mpoBeieHHEe 0000IIAOIIET0 YPOKa Mo TeMe «BakHeHIIHne KiIacChl HEOPraHMYECKUX COCMHEHHIY

lgac — Ha mpoBeneHne 0000IIAOIIETO YPOKa 3a Kypc XUMUH 8 Kiacca

1n/p u3 mpumepHoi porpammbl 2015 roga mpoBOAUTCS —IEMOHCTPALIMOHHO |

OO0ocHoBaHMe: TP U3yYECHUHN Ha3BaHHBIX TEM HEJOCTATOYHO BPEMEHU I MPOBEACHUS 0000IIA0IUX YPOKOB U YPOKOB M0 PEILIEHUIO PACUETHBIX U
Ka4eCTBEHHBIX 3a/1a4, @ YPOKH 3TH HEOOXOAUMBI, TaK KaK HAIPABJICHbI HA pealln3allii0 BAKHEHIINX TPEOOBAHUHN K 3HAHHSIM y4JaIIUXCsS — MPUMEHEHNE
MOJIy4eHHBIX Y VY]] /175 BBINOJIHEHUS TPEHUPOBOYHBIX YIPAXXHEHHUH U MOATOTOBKE K KOHTPOJIBHOU padoTe.



OcHOBHOE coiep:KaHue y4eOHOro Kypca xumuu 3a 9 kiace 68 u/rog (2 u/nen.;)
HEOPI'AHUYECKASA XUMUA
IMoBTOpEHHE OCHOBHBIX BONPOCOB Kypca 8 kiacca (2 4u) BBoaubiiit HOT Ne25.
Tema 1. daexrpoiaurnyeckas auccounanus (10 u)
DAEKTPOIUTHI U HEANEKTPOJIUTHL. DICKTPOIUTHYECKAS JUCCOLMAIUS BEIIECTB B BOJHBIX pacTBopax. onsl. KaTroHsl u aHMOHBL. [ udpamuasn meopus pacmeopos.
DNEKTPOIUTUYECKAS AUCCOIUAIINS KUCIOT, 1esnodel u coseil. Cnadble U CHIIbHBIE 3JeKTPOIUTHI. CTeeHb JUCCOLUAIUH. Peakuuu monnoro oOMeHa.
YcnoBust MpOTEKaHUs peakuii HOHHOTO oOMeHa. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiiu. CyIIHOCTh OKUCIUTEbHO-BOCCTAHOBUTEIILHBIX PEAKIINH.
Tuoponus coneil.
[JdeMoncTpanum. VcnbiTanre pacTBOPOB BEILIECTB Ha 3JIEKTPUUECKYIO IPOBOAUMOCTD. [IBUKEHHNE HOHOB B 3JIEKTPUUECKOM I10JIE.
JlabopaTopHbie onbIThI. Peakiinu oOMeHa MeXAy pacTBOPaMU 3JIEKTPOIUTOB.
IlpakTnyeckas padora. Perenue sxcriepuMeHTaNbHbBIX 33/1a4 110 TeME «DJIEKTPOJIMTHYECKas Auccolanys». Peakuun MOHHOro oOMeHa.

KauecTtBeHHble peakiuy Ha ioHbI B pactBope. MOT.

Tema 2. Kucyiopoa u cepa (6 u)/T"asiorennl./24

[Tonoxxenue HemetawioB B [ICXD JI..Menneneesa. ['anorensr: ¢pu3ndeckue 1 Xumuieckue cBoiictpa. CoeTMHEHUS TaJIOT€HOB: XJIOPOBOOPOI,
XJIOPOBOJOPOIHASI KUCIIOTA U €€ COJH.

ITosoxeHne KUCIIOpOAa U CEphl B NEPUOANYECKON CUCTEME XMMHUYECKHUX JIEMEHTOB, CTPOCHHE UX aTOMOB. AJUTOTPOINHSI KUCIIOPOAA — O30H.

Cepa. Anotponus cepsl. uznueckue u xumuueckue cBoictBa. Haxoxxnenne B npupoae. [lpumenenue cepol. Coenunenus cepsl. Okenp cepbi(1V).
CepoBojiopoHast u cepHUcTast KucaoThl U ux coiu. Oxeun cepbi(VI). Cepras kucnora u ee cosn. OKHCIUTEIbHbIE CBOWCTBA KOHIIEHTPUPOBAHHON CEpHOM
KHCJIOTBI.

JdemMoHcTpanmu. ATOTPOINUS KUCIOPO/Ia ¥ Cephl. 3HAKOMCTBO ¢ 00pa3iaMu MPUPOIHBIX CYIb(UIOB, CYIh(PATOB.

JlaGopaTtopHble onbIThl. Pacrio3sHaBanue cynbQu-, CyabGuT- 1 cyab(haT-HOHOB B pacTBOPE



IlpakTuyeckas padora. Penenue skcnepuMeHTaNbHBIX 33/1a4 110 TeMe «Kuciopoa u cepay.

PacueTHEIe 3azadu. BrranciaeHus 1o XuMHU4IeCKUM YpaBHCHHUAM peaxunﬁ MacCcChl, KOJIMYECTBA BEUICCTBA UJIH o0beMa 10 U3BECTHOM MaccCe€, KOJIMYCCTBY BCIICCTBA
U1 06'beMy OIHOT'O M3 BCTYNAOMUX WA MOJYYalOIINUXCA B pCaKIIUH BCIICCTB.

T.3.0cHOBHbBIE 3aKOHOMEPHOCTH XMMUYECKUX PeaKkuid.
Kiaccudukanmss XuMHUYeCKUX peakiui

IMonsiTHe 0 ckOpocTH XMMHUYeCKOH peakuun. Kartaauzaropsl. @akTopsl, BIUSIONIAE HA CKOPOCTh XUMUYECKOU peakuu. [ToHsaTHE 0 KaTanu3arope.
Kiaccudukanmss XUuMUYECKUX PEAKIMK 110 pa3IMYHbIM PU3HAKAM: YUCITY U COCTaBY MCXOJIHBIX U MOJYYECHHBIX BEIIECTB; H3MEHEHHUIO CTCTICHEH OKUCIICHUS
aTOMOB XHMMMYECKUX 3JIEMEHTOB; MOTJIONIEHUIO UJIH BBIJEICHUIO SHEPTHUH.

OOpaTumbie XUMUYIECKUE PEAKITNH. XUMUIECKOE PAaBHOBECHE. Y CIIOBHUS €r0 CMEIICHHUS.

Brruucienus mo XuMUYECKUM YPAaBHEHHSIM MacChl (KOJIMUECTBa, 00beMa) BEIIeCTBA 110 U3BECTHOM Macce (KOJIUYECTBY, 00BEMY) OJJTHOTO U3 BCTYIMHUBIITUX WU
MIOJIYYaIOILUXCSl B pE3yJIbTaTe PEAKIIMK BEILECTB

Tema 4. Azot u dpocdop (10 1)
[Monoxenue azora u hocdhopa B IEPHOANIECKOM CHCTEME XMMHUYECKHUX 3JIEMEHTOB, CTPOEHHE UX aTOMOB. A30T, (PU3HYECKUE M XUMHUUECKHE CBOMCTBA, ITOJyIeHHE
u npuMmeHenue. Kpyrosopot azora B npupoje. Ammuak. dusndeckue 1 XMMHUYECKHUE CBOMCTBA aMMHUaKa, nojiyueHue, npumeHeHue. Coinu aMMoHusi. OKCHabI

azota(Il) u (IV). A3otHas kucnora u ee conu. OKUCTUTENbHBIE CBONCTBA A30THOM KUCIIOTHI.

®docdop. Amnorpornus pocdopa. Puznueckue u xumuaeckue cporictsa pocdopa. Coenunenus pocdopa.Oxcua Gocdopa(V). OprodochopHas Kkuciaora u ee
conu.Munepanvrvie y0oopenus.

Jdevoncrpanuu. [Tonydenne ammuaka u ero pactBopeHue B Boje. O3HaKOMIIEHHE ¢ 00pa3aMy PUPOIHBIX HUTPATOB, (hochaToB.
JlabopaTopueie onpIThl. B3aumoeiicTBue coneit aMMOHMUS co 1enodamMu. O3nakomaenue ¢ azomubiMu u pocghopuvimu y0oOpeHusMu.

IlpakTuyeckue padorel. //OT.

e [JomyyeHne aMMraKka U U3y4E€HHE €T0 CBOMCTB.
o OnpeoeneHue MUHEPATLHBIX YOOOPEHUII.

Tema 4. Yraepoa u kpeMHuii (74)



[TonoxxeHue yrieposia ¥ KPEMHHUSI B IEPUOIUUECKON CUCTEME XUMUYECKHUX AJIEMEHTOB, CTPOEHUE UX aTOMOB. YTJIEpOo/, aJNIOTPONHbIE MOAU(PUKALINY,/aIMa3,
rpaduT, kapouH, QpynepeHsl/; Gu3nUecKrue U XUMUIECKHE CBOMCTBA yriiepoaa. CoemnHEeHHs yriepoaa. Y TapHbIi ra3, CBOMCTBA H (PU3UOTOTHIECKOE IEHCTBHUE Ha
Opranu3M. YTJEKUCIbINA ra3, yrojibHas KUcjaoTa u ee coyii. KpyroBopot yriepoaa B mpupoe.

Kpemuuii u ero coenunenus. Oxcun kpemuus(IV). Kpemuuesas kucnora u ee conu. Cmexno. Llemenm.

Jdemoncrpanmu. Kpucraummyeckue pereTku aimMasa u rpadura. 3HaKOMCTBO ¢ 00pa3IiaMy MPUPOIHBIX KapOOHATOB M CUITMKATOB. O3HAKOMAEHUE C PA3TUYHBIMU
suoamu monauea. O3naKomieHue ¢ Udamu cmexid.

JlaGopaTopHble onpIThL. O3HAKOMIICHHE CO CBOMCTBAMH U B3aWMOIIPEBPAIICHUSIMHI KapOOHATOB M rHIpoKapOoHaToB. KauecTBeHHbIE peakiny Ha KapOoHAT- U
CUJIMKaT-HOHBI.

IpakTuyeckas padora. [Tonyuenue oxcunaa yriepoaa(IV)/yriaekucmoro raza / u u3ydeHue ero CBOMCTB. Pacro3naBanue KapOOHATOB.

IIp/p Pemenne sxcriepumenTanbubix 3aa4 1o teme «Hemetamst IV — VI rpynn u ux coenunennii». MOT.

Tema 5. O6uue cBoiictBa meTaioB (12y)

[Tonoxenre MeTaIOB B MEPUOANYECKOM cucTeMe Xxumuieckux anemeHToB [I. 1. MenneneeBa. Metamimnueckas cBsizb. Memainivl 8 npupooe u obujue cnocoowi
ux noayuenus. O0mue GU3NIECKUE U XUMUICCKUE CBOMCTBA METAJIOB: PEAKIIMH ¢ HEMETAJUTAMH, KHCIIOTAMH, COJISIMH. DJIEKTPOXUMUYCCKUHN Psil HANPSHKEHUH
METAaJUIOB.

[Tonstre o Metamypruu. Crioco6s! nonydeHus MeramioB. CruiaBsl (CTallb, YyT'yH, JIOpaltoMUHUN, OpoH3a). [Ipobiema 6€30TX0AHBIX TPOU3BOJICTB B
METAJITYPruM U OXpaHa OKPYXKaroLlel cpeibl.

H_[eJ'IO‘lHBIe METAaJIBI M UX coeauHeHus. [lonoxkeHure eT0YHbIX METAIIOB B HepHOHquCKOﬁ CUCTEMC U CTPOCHUC aTOMOB. HaxoxneHnue B mnmpupone. duznueckue
U XMMHYECKHE CBOMCTRBA. HpI/IMeHeHI/Ie IIEJIOYHBIX METAINIOB U UX COCIUHECHHI.

IJ.[GJIO‘IHO3€MCJIBHBI€ METaJUTbl U UX coequHeHus. [lonoxkeHune 1eI09H03EMEIbHBIX METAIIJIOB B HepHOI[quCKOﬁ CUCTCMC U CTPOCHHUEC ATOMOB. HaxoxnaeHnue B
IIpuUpoacC. KaJ'IBI_II/Iﬁ " €ro COCANHCHUA. KectkocTh BOJbI 1 CITOCOOBI €€ YCTpaHCHUA.

Amomunaui. ITonoxeHne aTfOMUHNS B HCpI/IO,Z[I/I‘-ICCKOﬁ CUCTCMC U CTPOCHUC €TI0 aTOMa. HaxoxnaeHue B npuponac. du3nyecKue U XMMHUYECKHE CBOMCTBA
AJIFOMHUHMUA. AM(I)OTCpHOCTL OKCHUIa U TUAPOKCHUIA AJIFOMUHUS.

Keaeso. [Tonoxenue xenesza B IepHOAMYECKON CUCTEME U CTpoeHUe ero aroma. Haxoxxaenue B npupojie. duznueckre 1 XMMUYECKHE CBOIMCTBA XKele3a.
CoenuHenus xxene3a u ux cBoiicrBa. Okcupl, rupokcu bl u conu xenesa(ll) u xxenesa(1ll).

geMOHCTQa!!I/II/I. 3HAKOMCTBO C O6p33HaMI/I BaKHEHUIITNX COJICH HaTpus, KaJIusd, IPpUPOJHBIX COG)II/IHCHI/Iﬁ Kajlblus, pyadaMH XKeEJI€3a, COCAUHCHUAMU aJTlOMUHUA.
BSaHMO)IefICTBHe IMICJIOYHBIX, HICTOYHO3EMEIIbHBIX MECTAIJIOB 1 aJIOMUHUA C BO)IOfI. Coxuranue >xejies3a B KHCJIOPOAC U XJIOPE.



JlaGopaTopHpie onpIThI. [TonydeHne ruIpoKcHIa aTlOMUHIS M B3aUMOJICHCTBHE €r0 ¢ KUCIoTaMu | mienodamu. [Toayuenue ruapokcuaos sxenesa(ll) u (1) u
B38.HMO,Z[€I>'ICTBI/IC HX C KHUCJIOTaMHU U IICJI0YaMU.

IlpakTnyeckue padoThl

e PenieHue 3KCriepuMEHTANBHBIX 33/1a4 110 Teme «MeTamibl u ux coenunenus». MOT.

PacueTHbIE 3aadu. Brrunciaenus mo XuMu4eCcKuM YpaBHCHHAM MACCHI, 00beMa MJIM KOJMYECTBA BCHICCTBA OJHOI'0O U3 MPOAYKTOB PCaKIMU 110 MAaCCC UCXOJHOI'O
BCIIIECTBA, O6”beMy HJIM KOJIMYCCTBY BCUICCTBA, COACPIKAIICTO OIMPEACIICHHYIO OO anMeceﬁ.

OPI'AHUYECKASA XUMMUSI / Xumus u :xku3Hb/(1549)
Tema 6. IlepBoHauaIbHbIE NPEACTABJIEHUS 00 OpraHuveckux BemecTBax (15 u)

[lepBoHavasibHBIC CBEJICHUS O CTPOCHUH OpTaHUYeCKHuX BenlecTB. OCHOBHBIC MOJIOKEHUSI TEOPUU CTPOEHUS opraHndeckux coeauHenuit A. M. byt nepoga.
N3omepus. YrpoienHnas kinaccupuKaius OpraHu4eCKuX COSTUHEHUMN.

Tema 7. YriieBoaopoasbl
IIpenenabHbie yriaesoaopoabl. Meran, stan. @usndeckue U XuMu4eckue cBorcTaa. I Ipumenenue.
Henpenenbnsbie yraesogopoast. OtwieH. Gusnueckue U xumudeckue cBoiictsa. [Ipumenenue. AueruieH. /[ueHOBbIE yTi1eBOAOPOABIL.

Tonuamue o yuxnuyeckux yeneeo0opooax (YUKI0aiKaHwl, OEH301).

HpHpO}IHI)Ie HCTOYHUKH YIJTE€BOI0POAOB. He(l)TI) ) HpHpOI[HI)II;’I ra3, Yyrojb, UX NPUMCHCHHC. Xumuueckoe 3acpi3HerRue Oprofca}oweﬁ cpedbl u eco

nocneocmeus.

JdevouncTpanuu. Mojenu MoJIeKyJ1 OpraHMueCKuX coeinHeHni. ['opeHne yrieBo1opo10B 1 00HapyKeHHE MPOIYKTOB X ropeHus. KauecTBeHHbIE peakiuy Ha
sTriieH. O0pasibl HepTH U TPOAYKTOB UX MEPEPAOOTKH.

PacuerHas 3a1aya. Y cTaHOBJICHHE TpOCcTerIel (HOPMyYITbI BEIIECTBA IO MACCOBBIM JOJISIM 3JIEMEHTOB.
Tema 8. Kucnopoacoaep:xamme coequHeHusi: CnupTsl

OnHoaromuble cUPTHL. Metanon. Jtanon. @uznueckue cBoiicTBa. PU3MOIOrMUECKOe AeCTBUE CIUPTOB Ha opraHu3Mm. [Iprmenenue.
MHoroatoMHble CIMPTHI. DTUIEHTIIUKOIB. [ Tuniepus. [Ipumenenue.



ECMOHCTQa!!I/IH. KonmdyecTBeHHBIN OITBIT BBIJICJICHUA BOAOPOaa U3 OTHIIOBOI'O CIIMPTA. PaCTBopCHI/Ie 3THUJIOBOTO CIIUPTa B BOAC. PaCTBOpeHI/IC rJIIMIOEprHa B BOAC.
KauecTBeHHEIC pCakuuu Ha MHOTOATOMHBIC CIIMPTHI.

Tema 9. Kap6oHOBBIE KHCIOTHI. (YKCYCHasi KUCIOTa, aMUHOYKCYCHAasi KUCJI0Ta, CTEAPUHOBAS U OJICMHOBAS KMCIIOTHI).
buonoruuecky BaykHbIE BEIIECTBA: XKUPBI, TIIOK03a, Oesiki. MypaBbrHas U yKCyCcHas KUCI0Thl. Pusnueckue cBoicTsa. [Ipumenenue.

XKupbl — npoIyKThl B3aUMOICUCTBUSA IIHILIEPUHA U BHICIIUX KapOOHOBBIX KHCIIOT. PoJb sKUpPOB B mpoiiecce 0OMeHa BeulecTB B opranusme. KaaopuitHocTh xKHUpOB.
Jdemoncrpanuu. [lonyyeHue u cBoiicTBa yKCyCHOM KUCIIOTHI. MccienoBaHue CBOMCTB KUPOB: PACTBOPUMOCTH B BOJIE M OPTraHUUECKUX PACTBOPUTEIISX.

Tema 10. YriaeBoabl

I'moko3a, caxapo3a — Ba)KHEHIIME IpeIcTaBuTeNN yriieBoaoB. Haxoxaenue B npupone. @orocuntes. Poiib 1t0K03bl B TUTAHUU U YKPETIIEHUU 30POBbSL.
Kpaxman u nemitonosza — npupoHslie nonumMepsl. Haxoxnenue B npupoje. [Ipumenenue.

[JemoncTpanum. KauecTBeHHbIE peakliiy Ha IITF0KO3Y U KpaxMaJl.
Tema 11. Beaxu. llosmmmepsl benkn — 6uonomumepst. Cocra 6enkoB. @yHKuu 6enkoB. Posb OenkoB B mutanun. [loHsTue o pepMeHTax u ropMOHax.

HOHI/IMepBI — BBICOKOMOJICKYIISIDHBIC COCANHCHUA. ITonusTumnex. HOJII/IHPOHI/IJ'IGH. HOJ'II/IBI/IHI/IJ'IXJ'IOPI/II[. HpI/IMCHCHI/Ie IMOJIMMCPOB.
ﬂeMOHCTpa!!I/II/I. KaugecTBeHHEIC pCaKkuuu Ha 0enok. O3HaKOMIICHUE C 06pa3uaM1/I H3ICIUN U3 IMMOJIMBTHUIICHA, ITIOJIUIIPOIIMIICHA, ITOJIMBUHUIIXJIOPpUAA.

Temal2. XuMus u :kM3Hb XUMU B ObITY XUMHUS U 310poBbe. JIekapcTBa. XUMUYECKOe 3arpsi3HEHNE OKPYIKaIOIIeH cpeJibl U €ro MOCIeICTBHS.



TpeboBaHus K YPOBHIO MOATOTOBKHU BBINYCKHHUKOB.

BpInyCKHUK HAYYHTCH:

® XapaKTepHU30BaTh OCHOBHBIE METO/Ibl IO3HAHUSA: HAOIIOAEHUE, U3MEPEHUE, IKCIIEPUMEHT;

® OIUCHIBATh CBOMCTBA TBEP/ABIX, KUIKUX, TA3000pa3HBIX BEIIECTB, BHACISS UX CYIIECTBEHHBIC IPU3HAKH;

® PpacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX TMOHSITHH «aTOM», «MOJEKYJa», «XUMHUYECKHH AJIEMEHT», «IIPOCTOE BEIIECTBOY, «CIOKHOE BEIIECTBOY,
«BAJICHTHOCTBY», «(XUMHUECKas peaKLys», UCI0JIb3Yysl 3HAKOBYIO CUCTEMY XMMUH;

® PpacKpbIBaTh CMbICJI 3aKOHOB COXPAHEHHUsI MACChl BELIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHON TEOPUH;

® pa3IMyYaTh XUMHYECKHE U (PU3MUYECKHE SBICHUS,

® Ha3bIBaTh XUMHUUYECKHUE IEMEHTHI;

® OIpEIeIsATh COCTAB BEIIECTB 10 MX (hopMyIam;

® OIpEIeIsATh BAJICHTHOCTh ATOMA DJIEMEHTA B COSTMHEHHUSX;

® ONpPENesATh TUI XUMUYECKUX PEAKITHIA;

® Ha3BIBaTh MPU3HAKHU U YCIOBHUS MPOTEKAHUS XUMHUYECKIX PEaKIIN;

® BBIBJIATH MPU3HAKH, CBUIETEIBCTBYIONINE O MPOTEKAHHH XMMUYECKON PEaKIy MPH BHIMOJHEHHH XUMHYECKOTO OTIBITA;

® COCTaBJIATh (POPMYIIBI OMHAPHBIX COCTUHEHUM;

® COCTaBISITh YPAaBHEHHS XUMHUYECKUX PEAKIIN;

e coOmoaaTh npaBuia 6e30macHoi padoThl IPHU MPOBEAEHUH ONBITOB;

® 110JIb30BaThCS J1a0OPATOPHBIM 000PYIOBAaHUEM U TIOCYIOM;

® BBIYHCISITH OTHOCHUTEIFHYIO MOJIEKYIISIPHYIO ¥ MOJISIPHYEO MacChl BEIIECTB;

® BBIYHUCIATH MAaCCOBYIO JIOJHO XUMHUYECKOTO 3JIEMEHTA 110 (POpMYJIe COSIMHEHNUS;

® BBIYHCITH KOJIMYECTBO, 00BEM WIIM MACCy BEIIECTBA 110 KOJUYECTBY, 00bEMY, MACCEe PEareHTOB WM MPOYKTOB PEAKITUH;

® XapaKTepH30BaTh (PU3MUECKUE M XUMUIECKHE CBOMCTBA POCTHIX BEIIECTB: KHCIOPOIa M BOJOPO/IA;

® TI0JTyYaTh, COOMPATH KUCIOPOI ¥ BOJOPOI;

® DPACIIO3HAaBAaTh OIBITHBIM ITYTEM F33006pa3HBI€ BCIICCTBA: KUCIIOPOA, BOAOPO,



PacKpbIBaTh CMBICH 3aKOHA ABOIapo;

PacKpbIBaTh CMBICI TOHATUH «TETUIOBOM AP PEKT peaKIim», «MOJSPHBIH 00beM»;

XapaKkTepu30BaTh (PU3NYECKHE U XUMHUECKUE CBOWCTBA BOIBI;

PacKpbIBATh CMBICIT IOHSITHSI «PACTBOP;

BBIUNCIISITH MAaCCOBYIO JIOJIF0 PAaCTBOPEHHOT'O BELIECTBA B PACTBOPE;

IIPUTOTOBJIATE PACTBOPHI C OIPEIEICHHON MAaCCOBOM J0JIEH paCTBOPEHHOI'O BEILIECTBA;

Ha3bIBaTh COEAMHEHMSI U3yUEHHBIX KJIACCOB HEOPraHUYECKUX BEILIECTB;

XapakTepu30BaTh (PU3MUECKHE U XUMUYECKHE CBOIICTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEUIECTB: OKCHJIOB, KUCIIOT, OCHOBAaHHH, COJIEH;
OIpeAEIATh NPUHAJIEKHOCTD BEIIECTB K ONPeAeICHHOMY KJIacCy COEIMHEHUI;

COCTaBIIATH (POPMYJITBI HEOPTAHUYECKUX COCTUHEHN N3YYEHHBIX KIIACCOB;

IIPOBOAMTH OIBITHI, OJTBEPKIAIOIINE XUMUUECKNE CBOMCTBA U3YUEHHBIX KJIACCOB HEOPraHMYECKHUX BEILIECTB;
pacrno3HaBaTh ONBITHBIM IIyTEM PACTBOPHI KMCIIOT U ILEJI0UYEH 110 U3MEHEHHUIO OKPACKU UHIAUKATOPA;
XapaKTepu30BaTh B3aUMOCBA3b MEX/y KJIaCCAMU HEOPIaHUYECKUX COSIMHEHU;

packpsiBaTh cMbich [leprnoanueckoro 3akona /.M. Menneneena;

0OBACHATH (I)I/ISI/ILICCKI/II\/'I CMBICJI aTOMHOTI'O (HOpSI,[[KOBOFO) HOMEpa XUMHUYCCKOI'0 3JIEMEHTA, HOMCPOB I'PYIIIbI U TIEpUOJa B nepnonnqecxoﬁ CHUCTEMC

J.1. Menneneena;

0OBACHATH 3aKOHOMCEPHOCTHU U3MCHCHUS CTPOCHHUA ATOMOB, CBOICTB 2JIEMEHTOB B npeaciiax MajiblX IEprUoOa0B U I'NTaBHBIX IMOATPYIIIL;

XapaKTCPU30BaATh XUMHUYCCKUC SJICMCHTBI (OT BOAOpOda 10 KaJ'ILI_[I/IH) Ha OCHOBC HX ITIOJIOXKCHHSA B HepHOI[quCKOﬁ CUCTEMC I[I/I MeHnpeneeBa u

0COOEHHOCTEH CTPOEHHUS UX aTOMOB;

COCTaBJISITh CXEMBI CTPOEHHUS aTOMOB TIepBbIX 20 3yieMeHTOB niepuoanyeckoi cuctemsl J[.1. Menpaeneena;
PacKpbIBaTh CMBICI TOHATUI: «XUMHUYECKAs CBA3bY, «IJIEKTPOOTPULIATEIHLHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTh (PU3HMYECKUX CBOMCTB BEIIECTB OT THUIIA KPUCTAJUTMIECKON PEIICTKH;
ONpEeNENATh BUJ XUMUYECKOU CBSI3U B HEOPTAHUUECKUX COCTUHEHUSIX;

M300paxaTh CXeMbI CTPOCHHUS MOJIEKYIT BEI[ECTB, 00pa30BaHHBIX PA3HBIMHU BUIAMH XUMHUECKUX CBSI3EH;

PacCKpbIBATH CMBICJI MOHATHMN UOH», «KKATHOH», KAHHUOH», «OQJICKTPOJUTLD?, «HEIJICKTPOIUTHD», «IJICKTPOJIUTUUCCKAA NJUCCOTUALIUAY, «OKUCIIUTCIIbY,

«CTCIICHb OKUCJIICHU) «BOCCTAHOBUTECIIb)», KOKUCICHUEC)», KBOCCTAHOBJICHUC),



® OMpeAenATh CTENEHb OKUCIEHUS aTOMa 3JIEMEHTA B COEIMHEHUH;

® pPACKpBIBaTh CMBICII TEOPUU IEKTPOIUTHUECKOMN TUCCOLMALINY;

® COCTaBJISATh YPABHEHUS DJIEKTPOIUTUUECKOMN TUCCOLMALINN KUCIIOT, IIeJI0UeH, COTIel;

® O0BACHATH CYHIHOCTH IPOIIECCa MIEKTPOIUTHICCKON JUCCOIMAIIUH U PEAKIMii HOHHOTO OOMEHa;

® COCTaBISTH IOJIHBIC U COKPAILICHHBIE HOHHBIC YPAaBHEHHS peakiiiy 0OMeHa;

® ONpeaesATh BOZMOXKHOCTh MMPOTEKAHUS PEaKInii HOHHOTO OOMeHa;

® [IPOBOJAMTH PEAKLIMH, IOATBEPKIAIOLINE KAUECTBEHHBIN COCTAB Pa3JIMYHbIX BEIIECTB;

® OIpeAeATh OKUCIUTEIb U BOCCTAHOBUTEID;

® COCTaBJIATh YpaBHEHHS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINL;

® Ha3bIBaTh (DAKTOPHI, BIUSIOIIME HA CKOPOCTh XUMUYECKOH PEaKInH;

® KJIACCU(PHUIMPOBATH XUMUYECKHE PEAKIUH 10 PA3TUIHBIM IIPU3HAKAM;

® XapaKTepHU30BaTh B3aMMOCBS3b MEXAY COCTABOM, CTPOCHHEM U CBOMCTBAMU HEMETAJLIOB;

® [IPOBOJAMTH OMBITHI 10 MOITYUYEHHUIO, COOUPAHUIO U U3YUEHHUIO XUMUYECKHUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIJIEKUCIIOrO I'a3a, aMMHaKa,;

® pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEIECTBA: YTICKUCIBINA ra3 1 aMMHAK;

® XapaKTepHU30BaTh B3aMMOCBS3b MEXKAY COCTABOM, CTPOEHHEM M CBONCTBAMU METAJIJIOB;

® Ha3bIBaTh OPraHWYECKHE BEIIECTBA M0 UX OpMyJie: METaH, ITaH, STUIEH, METAHOJI, ATAHOJ, TNINLEPHUH, YKCYCHasl KUCII0Ta, aMUHOYKCYCHas KHUCIIOTa,
CTEapuHOBas KUCIIOTA, OJIEMHOBAs KUCJIOTA, IITI0K03a;

® OIICHUBATD BIMSHUE XMMUUECKOTO 3arpsi3HEHUS OKPYKarolllel cpebl Ha OpraHU3M YeJIOBeKa;

® TpPaMOTHO OOpaIlaThCs C BEIIECTBAMU B TIOBCETHEBHOM KHU3HU

® OMpeAensiTh BO3MOXHOCTh IMPOTEKAHUS PEaKIUd HEKOTOPBIX MpPEJCTaBUTENIE OPraHWYECKUX BEIIECTB C KHCIOPOAOM, BOJOPOJOM, MeETalljlaMH,

OCHOBAHUSMH, TraJIOTCHaAMU.
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