


1. TINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O KYPCA«XUMMUS»

8 kiaacc
JIMYHOCTHBIMHM pe3yJIibTATAMHU HU3YYCHHUS MpeaMeTa «XHUMHs» B 8 Kiacce SBIISIOTCS
CJEYIOIIE YMEHUS:

® Oco3HaBaTth CANHCTBO M MECJIOCTHOCTH OKPYXAOMIEro MHpa, BO3ZMOXHOCTH €TI0
IMO3HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE ,I[OCTI/I}KGHI/II\/'I HAayKH.
L4 IlocTennenHo BBICTpanBaTh COOCTBEHHOEC HECJIOCTHOC MHUPOBO33PCHUC. OCO3HABATH

NOTPEOHOCTh U TOTOBHOCTh K CaMOOOpPa30BaHUIO, B TOM YHCIIC M B paMKaX CaMOCTOSATEIbHOU
NEeSTEIbHOCTH BHE LIKOJIBI.

° OneHuBaTh 3KOJIOTUMYECKUI PUCK B3aUMOOTHOILIEHUH YeI0BEKa U IPUPOJIBI.

o CDOpMI/IpOBaTI: J3KOJIOTHYECKOC MBIIJICHUEC: YMCHUC OLICHUBATh CBOIO
JEATEIbHOCTh U MOCTYIKU APYIUX JIFOACH C TOUKHU 3pEHUs COXPAHECHMS OKPYXKAIOLIEH Cpensl -
rapaHTa KU3HU ¥ 0JIaromnoayJus el Ha 3emiie.

MeranpeamerHbie pe3yJabTaThl BKJIFOYAIOT OCBOCHHBIE o0y4armuMucs
MEXIpPEAMETHbBIE TOHSATHSI M  yHUBEpPCAIbHbIE y4dyeOHbIE JCHCTBUS  (pEryJsTUBHBIE,
MO3HABaTEIIbHbIE, KOMMYHHKATHUBHBIC), CIIOCOOHOCTh WX WCIONB30BaHUS B Yy4EOHOM,

MMO3HABATECIILHOU u counaanoﬁ IIPAaKTHUKCE, CaMOCTOATCIIBHOCTb IIAaHUPOBAHUA n
OCYIIECTBJICHUSI y4eOHOW JEeATENbHOCTH M OpraHu3alud Y4eOHOrOo COTPYAHHYECTBA C
Ie1laroraMu ¥ CBEpCTHUKAMU, MOCTPOSHUE WHANBUYAIbHON 00pa30BaTeIbHON TPACKTOPUH.

YcnoBueM GhopMHUPOBaHHS MEXKIPEIMETHBIX MOHATHH, Takux Kak '"cucrtema', "dakt",
"3aKOHOMEPHOCTB ", "thenomen", "anannz", "cunTe3" "pyHkrms'", "MaTepuan",
"mporecc", ABNsgEeTCS MPUOOpPETEHNE HABBIKOB pabOThl ¢ MH(MOpMAIMel, ydacTiue B MPOCKTHOM
ACATCIIBHOCTH.

B coorBerctBum ®I'OC OOO BBIZEHSAIOTCS TPU TPYIIBI YHUBEPCATBHBIX YYCOHBIX
I[CﬁCTBHﬁi PErYyJIATUBHBIC, ITO3HABATCIIbHBIC, KOMMYHUKATUBHBIC.

Pecynamuenvie YY/I:

e (CaMocTOsATEeNIbHO OOHAapy>KHMBaTh M (POPMYIHpPOBATH y4eOHYIO TPOOIEMy, OMpPEnesiTh
1esb y4yeOHOM eI TeIbHOCTH, BBIOMPATh TEMY IIPOCKTa;

® OMpEIeNaTh COBMECTHO C MEAAroroM KpUTEpUH OLIEHKH INITAHUPYEMBIX 00pa30oBaTeNbHbIX
PE3yNIbTaTOB;

® CTaBUTH IeNb U POPMYITUPOBATH 33]Ia4l COOCTBEHHON 00pa30BaTEILHOM NEATEIHLHOCTH C
Y4eTOM BBISIBIICHHBIX 3aTPYAHEHHUH U CYIIECTBYIOIINX BO3MOKHOCTEIH;

e 000CHOBBIBaTh BBIOpAaHHBIE MOAXOABI M CPEICTBA, HCHOJIb3yeMble Ui JOCTHXKEHUS
o0pa30BaTeNbHbIX PE3YIbTATOB;

e BHICTpaWMBaTh >KM3HEHHBIC TUIAHBI HA KPAaTKOCPOYHOE Oymyiee (OMpenensTh IeleBbIe
OpPUEHTHUPHI, GOPMYIUPOBATH aICKBAaTHBIC UM 3a7a4d U TpeiaraTh JEHCTBUS, yKa3bIBas
1 000CHOBBIBAs JIOTUYECKYIO MTOCIEA0BATEILHOCTD 1aroB);

® pa3nMyaTh Pe3yIbTATHI M CIIOCOOBI JEHCTBHI MPHU JOCTHKEHUU PE3yIbTATOB;

® VYCTaHAaBIUBAaTh CBsI3b MEXKAY IIOJTYYCHHBIMU XapaKTEPUCTHUKAMHU pe3yiabTaTa U
XapaKTepUCTHUKAaMHU TMpoliecca JAEATeIbHOCTH M 10 3aBEpIICHUU JIEATEIbHOCTU
mpenjaraTh M3MEHEHHE XapaKTepUCTHK TMpolecca JUisl TMOMYYeHHs YITY4IIEHHBIX
XapaKTePUCTHK Pe3yIbTaTa;

e BBIIBUTaTh BEPCUM PELIEHUS MPOOIEeMbl, 0CO3HABAaTh KOHEUHBIN pe3yNbTaT, BEIOUpaTh U3
MPETIOKEHHBIX M UCKATh CAMOCTOSITEIIBHO CPEJICTBA TOCTHKEHUS TSI,

® COCTaBJIATh (MHAMBHUAYAJbHO WM B TPYINIE) TUIAH PEIICHUS MPOOIEeMBbI (BBITOJTHEHUS
MIPOCKTA);

® COOTHOCHUTH peajbHbIC U TUIAHUPYEMbIE PE3YNIbTAaThl MHANBUAYATBHONH 00pa3oBaTeIbHON




NEeSTeIbHOCTH W JIelaTh BBIBOJABI O IPUYMHAX €€ YCIEIHOCTH/3()PPEKTUBHOCTH WU
HEeYyCIenTHOCTH/HeA()(HEKTHBHOCTH, HAXOAUTh CHOCOOBI BBIXOJAa U3 KPUTHYECKOU
CUTYaIlUH;
e -IPUHMMAThH pEIIeHHWE B Y4eOHOW CHUTyallud U OIICHMBATh BO3MOXKHBIC IOCIEICTBUS
MPUHSTOTO PEIICHUS;
e paloTas 10 IUIaHy, CBEPATH CBOM JEUCTBUS C IIENIBIO U, TPU HEOOXOIMMOCTH, UCIIPABIIATH
OLIMOKU CaMOCTOSITENBHO.
Cpeocmeom opmuposanuaperynsatTuBablx YY]J[ ciykar TeXHOJIOTHUS MPOOIEMHOTO
JaJiora Ha 3Tare M3y4eHUsi HOBOTO MaTepuaja M TEXHOJIOTHUS OICHHBaHHS 00pa3oBaTeNIbHBIX
JOCTHKEHUH (y4eOHBIX YCIIEXOB).

Ilo3nasamenvuvie YY/I:

e AHanu3upoBaTh, CpaBHUBATH, KiIacCUPUIIMPOBaTh M 0000maTh (aKThl W SBICHUS.
BBISBASATS NPUYHHBI U CIEACTBUSI IPOCTHIX SBICHUIA;

® BBIJCIATH OOIUI MPU3HAK WU OTIMYHE BYX UM HECKOJIBKHX MPEIMETOB WIIH SIBJICHUN
U O0BACHATH UX CXOJCTBO HJIU OTJINYHS;

® OCYILIECTBIISITh CPaBHEHHE U KJIACCU(PHUKAIUIO, CAMOCTOATEILHO BbIOMpAsi OCHOBAHUS U
KPUTEPUHU JUIsl YKa3aHHBIX JIOTMUECKUX OIepaluii; CTpOUTh Kiaccu(uKaluio Ha OCHOBE
JUXOTOMUYECKOTO JIeJIeHUs (Ha OCHOBE OTPUIIAHMS);

® BBIJCNATh NPUYNMHHO-CIICJACTBEHHBIE CBS3UM HAOJIOaeMBIX SIBICHUNW WM COOBITHIA,
BBISIBJISITH IPUYMHBI BOSHUKHOBEHUS HAOII0JaeMbIX SIBJICHUN WIIM COOBITHIA,

®  aHAJIM3MPOBATH/Pe(ICKCHPOBATH OMBIT Pa3pabOTKU W peaju3aliu y4eOHOrO IMPOEKTa,
UCCIIEIOBaHUS  (TEOPETHUECKOIro, SMIUPHYECKOr0) ¢ TOYKM 3PEHUS pPELICHUS
npoOJeMHON CUTYalllM, JTOCTHKEHUS TMOCTABICHHOM LM W/WIM Ha OCHOBE 3aJIlaHHBIX
KPUTEPUEB OIICHKHU MPOAYKTa/pe3ybTaTa.

e OIpeneNsITh CBOE OTHOIIECHHE K OKPYKAIOLIeH cpefie, K COOCTBEHHOI cpelie OOuTaHus;

e ompenensaTh He0OXOAWMBIE KITIOUEBbIE MOWCKOBBIE CIIOBa U (POPMHPOBATH KOPPEKTHHIE
MIOVCKOBBIE 3aIIPOCHI;

® Co3JaBaTh CXEMaTHMYeCKHE MOJENIN C BBIJCICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK

00BEKTa;

COCTaBIISITh TE3UCHI, PA3IMYHBIC BUBI TUTAHOB (TIPOCTHIX, CIOXKHBIX | T.I1.);

npeoOpa3oBbIBaTh HH(GOPMALIHIO U3 OJTHOTO BUJA B APYroi (TabIuIly B TEKCT U TIp.);

BBIUMTHIBATh BCE YPOBHU TEKCTOBOW WHGOPMAIUY;

(dbopMUpOBaTh MHOXKECTBEHHYIO BHIOOPKY M3 Pa3IUMYHBIX MCTOYHHUKOB MH(OpMALIMU IS

00BEKTUBU3AIIMH PE3YJIHTATOB IMOUCKA;
® COOTHOCHTH IIOJNyYCHHbIE pe3yJbTaThl IMOMCKA C 33JadyaMd U IeIsIMH CBOEH

JesITeIbHOCTH;
® yMETh ONPENENIATh BO3MOXKHBIE HCTOYHUKHM HEOOXOJAMMBIX CBEACHUM, MPOU3BOAUTH
NouCKUHGOpPMaIH, AaHATU3UPOBAThH U OLIEHUBATH €€ JIOCTOBEPHOCTb.

Cpeocmeom  hopmuposanusanoznapatenbHbix YVY]J  ciayxar yueOHBIH  MaTepuan

UIPOJYKTUBHBIC 3aJjaHNs] yueOHUKA, HAlleJIEHHbIE Ha!

- OCO3HaHHUE POJIH BEUIECTB;

- pacCMOTpEHHE XUMUYECKHUX IIPOIECCOB;

- HCTIOJIb30BAaHNE XUMHUYECKHUX 3HAHUH B OBITY;

- 00BSICHEHHE MUPA C TOYKU 3pEHUS] XUMUU;

- OBJIaJICHHE OCHOBAMHU METO/IOB €CTECTBO3HAHUSI.

Kommynuxkamuenvie YY/I:

YMeHne opraHu30BBIBaTh yueOHOE COTPYAHUYECTBO C MIEAArOrOM U COBMECTHYIO JAESATEIHHOCTH C
MeJaroroM W CBEPCTHHKAMH;, pa0OTaTh WHAWBHIAYaJbHO W B TPYIIE: HAaXOAWTH OOIIee pelieHne u
paspemath KOHGIMKTBI Ha OCHOBE COTJIACOBAaHHUS TO3WIMKA U ydYeTa WHTEPecoB; (OPMYIUPOBATH,
apryMEHTUPOBATh M OTCTauBaTh CBOE MHeHHE. OOyJatomUiics CMOXKET:



e MPUHUMATH MMO3UIHIO COOECEAHNKA, TOHUMAsI TIO3UIHIO APYTOro, pa3inyaTh B €0 PeUYd MHEHUE
(TOuKy 3peHHst), T0Ka3aTeNbCTBa (ApryMEHTHI);

e KOPPEKTHO U apryMEHTUPOBAHHO OTCTaMBaTh CBOK TOYKY 3PEHUs, B IUCKYCCUU YMETh
BBIJIBUTATh KOHTPAPTYMEHTHI, iepedpa3upoBaTh CBOO MBICIIb;

® - KPUTHYECKH OTHOCUTHCSA K COOCTBEHHOMY MHEHHIO, yMETh IPU3HABATh OIIMOOYHOCTH CBOETO
MHEHHS (€CJIU OHO OIIMOO0YHO) U KOPPEKTUPOBATH €r0;

e OpraHu3oBbIBaTh J((GEKTUBHOE B3aUMOAEHCTBUE B rpymnne (OHpenensTs oOlue e,
pacnpenensTs poju, A0rOBapUBaTHCS IPYT C APYTOM U T.1.);

® CO3[aBaTh MHCHMEHHBIE TEKCThI PA3JIMYHBIX THUIIOB C HMCIOJIH30BAaHHUEM HEOOXOIUMBIX
pEYEBBIX CPEACTB;

® 1CIOJIb30BAaTh CPEACTBA JIOTUYECKOW CBSI3U JJISL BBIACIEHUS CMBICIOBBIX OJOKOB CBOETO
BBICTYILJICHHUS;

® UCHOJB30BaTh BepOajdbHBIE U  HEBEpOAIbHBIE CPEACTBA B  COOTBETCTBHH  C
KOMMYHUKAaTUBHOH 3aJa4eii;

e  OICHUBATH 3P PEKTUBHOCTH KOMMYHHUKAITUH MIOCIIE €€ 3aBEPIICHHUS;

® CMOJIB30BATh JUIsSl MEpeladll CBOMX MBbICIIEH €CTECTBEHHbIE U (hopMajbHbIE SI3BIKU B
COOTBETCTBUH C YCIOBUSIMUA KOMMYHUKALINY;

® OIEpPUPOBATH JAHHBIMU IIPU PELICHUHU 3a0a4H;

e BBIOMpATH aJEKBaTHBIC 3a/1a4€ WHCTPYMEHTHI U UCIIOJIB30BaTh KOMIIBIOTEPHBIC TEXHOJIOTUU TS
pelieHuss y4eOHbBIX 3afad, B TOM YHWCIE JJIsS: BBIYMCICHHS, HANMCAHUS IMUCEM, COYMHEHHH,
JOKJIa0B, pedepaToB, CO3AaHMS IPE3CHTALINH U Ip.

Cpeocmeom  popmuposanuakxOMMyHUKATUBHBIX  YVYJ[  cioyxkar  TeXHOJOTUA
npobaemMHoro auanora (MOOYXIAIOMMKA M MOABOIAIIMNA IUaor) W paboTa B MajblX Ipymmnax,
TaK)Ke MCMOJIb30BaHUE HA YPOKAX 3JIEMEHTOB TEXHOJIOTMH MTPOTYKTUBHOTO YTSHHUSL.

IIpenmeTHble pe3yabTaThl:
1) npeacraBjieHre 0 3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBJICHUI NMPUPOAbI, TOHUMAHHE
00bEKTHBHOM 3HAYMMOCTH OCHOB XUMHYECKO HAYKHU KaK 00J1aCTH COBPEMEHHOI0
€CTeCTBO3HAHMS, KOMIIOHEHTA 001Ieil KyJbTYpPbl U MPAKTUYECKOM 1eATeIbHOCTH YeJ10BeKa
B YCJIOBHSIX COBPEMEHHOI0 00111eCTBa; IOHMMAHHE MeCTa XMMHMU CpPeH IPYrux
eCTeCTBEHHBIX HAYK;

2) BJ1alecHHe OCHOBAMM NMOHSITHHHOIO aNnapaTa i CHMBOJIMYECKOI0 3bIKA XMMMH IS
cocTaBJeHUs (POpPMYJ1 HEOPTaAaHMYECKHUX BelIeCTB, yPABHEHNUH XMMUYECKUX PeaKIuii;
BJIaJIeHHe OCHOBaAMM XUMH4YecK0il HOMeHKJIATypbl (IUPAC u TpuBHa/ILHOI) U YMeHHUe
HCNOJIb30BATH €€ ISl pellieHHsl Y4eOHO-I103HABATe/IbLHBIX 32/1a4; YMEHHe HCI0J1b30BaTh
MO/eJIH 1711 00bSICHEHUsI CTPOEHHUSI AaTOMOB M MOJIEKY.JI;

3) BJIajleHHE CUCTeMO XUMUYeCKUX 3HAHUI U YMeHHE NPUMEHSATh CUCTEMY XUMHYEeCKHX
3HAHUI, KOTOPasi BKJIIOYaeT:

BaKHeHIIMe XMMHUYEeCKHe MOHATUA: XUMHYECKHH 3JIEMEeHT, ATOM, MOJIEKYJIa, BelecTBO,
NPOCTOE U CJI0KHOE BelleCTBO, OTHOPOAHAS M HEOHOPOIHASI CMeCh, OTHOCHUTEIbHbIEC
aTOMHAs M MOJIEKYJISIPHAs MAacChl, KOJIMYECTBO BellecTBAa, MOJIb, MOJISIPHAs Macca,
MOJIAPHBII 00beM, OKCH/I, KHCJI0TA, OCHOBAHME, COJIb (CPeaHsAs), XHMHYECKasl peaKkuus,
PeaKI U COeIMHEHUs, PeaKIMU Pa3JI0KeHH s, peaKIUM 3aMelleHUsl, peaKIuu 00MeHa,
TeII0BOM (P eKT peakun, IK30- U FJHI0TEPMUYECKHE PEeaKIiH, PacTBOP, MaccoBast 105
XHMHUYECKOI0 3JIEMEHTAa B COCIMHEHNH, MAaCCOBAs 10JI1 M NPOLEHTHAS! KOHLEHTPAL U
BellleCTBAa B PACTBOpe, AP0 ATOMA, JJIEKTPHUYECKH €10/l aTOMa, aTOMHAasi OpOUTAIb,
paauyc aTomMa, BAJICHTHOCTD, CTENIeHb OKUCJIEHHUS, XMMHUYEeCKas CBA3b,
3J1eKTPOOTPULATEIbHOCTD, OJISAAPHAS M HENOJsIPHAsi KOBAJIEeHTHAs CBSI3b, HOHHAS CBSI3b,
MeTALNIMYeCKas CBA3b, KPUCTAIMYECKAs pelieTKa (aTOMHasi, HOHHAs, MeTALJINYeCKasd,
MOJICKYJISIPHAs1), HOH, KATHOH, AHHOH, JJICKTPOJIUT M HEIJIEeKTPOJIHUT, JJIeKTPOTUTHYEeCKasI
AMCCOLUALMS, PEAKIIUH HOHHOI0 00MEeHAa, OKHCJIUTEIbHO-BOCCTAHOBHUTE/IbHbIC PEaAKIIUH,



OKHCJINTE]Ib H BOCCTAHOBHUTEIb, OKHCJIEHHE H BOCCTAHOBJIEHHE, JJIEKTPOJIN3, XHMHYECKOe
paBHOBecHe, 00paTuMble U HEOOPATHMbIE PEaKINH, CKOPOCTh XUMUYECKOM peakumu,
KaTaJm3arop, npeaeabHo gonycrumas konuenrpauus (IIK), koppo3us merasios,
CILIABBI;

OCHOBOMOJIATAIONINE 3AKOHbI XHMHUM: 32AKOH COXPaHEHHsI MacChl, MEPUOTNYECKHI 3aKOH
J.U. MeHaeneeBa, 3aKOH MOCTOSTHCTBA COCTABAa, 3aKOH ABOTrajIpo;

TeOpUHU XMMHHU: AaTOMHO-MOJIeKYJIsIpHAsI TEOPHs, TEOPHS NIEKTPOJIUTHYECKOI
AMCCOIUALINH, TPEACTABIIEHHUS 0 HAYYHbIX METOAAX MO3HAHNS, B TOM YHCJIe
IKCIEPUMEHTAJIBHBIX U TEOPEeTHYECKUX METOAaX HCCJIeJ0BAHNS BelleCTB M M3YUYeHH s
XHMHYECKHUX PeaKImid;

4) npeacraBiieHue O MEPHOANYECKOH 3aBUCUMOCTH CBOMCTB XUMUYECKHUX 3JIEMEHTOB
(paamyc aToma, 3JIeKTPOOTPULATENbHOCTD), POCTBIX M CJI0KHBIX BEIIECTB OT MOJI0KEHUS
3jieMeHTOB B [lepuoguyeckoii cucreMe (B MaJIbIX MEPUOAAX M IVIABHBIX MOATPYNIAX) U
3JIEKTPOHHOT0 CTPOEHHUSI ATOMA; YMEeHHE 00BSICHATDH CBA3b MOJIOKEHUS YJIEMEHTa B
Ilepuoanyeckoii cucTemMe ¢ YUCJIOBBIMH XapPaKTePUCTHKAMHU CTPOEHHUS aTOMOB
XHMHUYECKHUX 3JIEMEHTOB (COCTAB U 3aps/] siApa, o01Iee YUCJI0 FJIEKTPOHOB),
pacnpeaeaeHneM 3J1eKTPOHOB 110 YHEPreTHYeCKUM YPOBHSIM aTOMOB NEepPBbIX Tpex
NepHoa0B, KAJUS U KAJbLIHA; KIACCH(PUIHPOBATHL XUMHYECKHE JJIEeMEHTbI;

5) ymenue kiaccupuuupoBaTh XUMHYECKHE 3JIEMEHTbI, HEOPraHM4YeCKHe BellecTBAa U
XHMHUYecKHe PeaKIuM; ONpeiessiTb BAJTEHTHOCTh M CTeNeHb OKNCJIEHUsI XUMHYECKUX
3J1eMEeHTOB, BH/I XUMHUYECKOI CBSI3U M TUIl KPUCTAJUINYECKOH CTPYKTYPbI B COeIMHEHUSIX,
3aps1 MOHA, XapaKTep cpeAbl B BOJHBIX PACTBOPaxX BellecTB (KHCJI0T, OCHOBAHMIA),
OKHMCJIMTEJIb 1 BOCCTAHOBHUTEIb;

6) yMeHHe XapaKkTepu30BaTh (pu3nyecKue 1 XUMHUYECKHE CBOICTBA NMPOCTHIX BelleCTB
(kucyopoa, 030H, BOAOPOI, rpadur, aamMas, KpeMHHUii, a30T, pocdop, cepa, XJI0p, HATPU,
KaJIMii, MAarHUi, KaJblUii, aJIOMUHUM, JKeJIe30) U CJI0KHBIX BEIeCTB, B TOM YHCJIe UX
BOJIHBIX PACTBOPOB (B0a, aMMHAK, XJIOPOBOAOPO/, CEPOBOAOPO/I, OKCHIAbI M THAPOKCUIABI
MeTa10B I - ITA rpynn, anromunus, meau (I1), umuka, xesesa (I u III), okecuanl yriepoaa
(I u IV), kpemnus (IV), azora u ¢ochopa (III u V), cepsi (IV u VI), cepuncras, cepnas,
a3oTucras, a3orHas, gocdopHas, yrojibHasi, KpeMHUEBasi KUCJI0TA U UX COJIM); YMEHH e
NMPOTrHO3MPOBATh U XaPAKTePHU30BaTh CBOMCTBA BEelIeCTB B 3aBUCMMOCTH OT X COCTaBa U
CTPOEHHUS, IPUMEHeHNe BellleCTB B 3aBUCHUMOCTH OT UX CBOMCTB, BO3MOKHOCTH
NMPOTEeKAHUSI XUMHYECKNX NMpeBPallleHN B PA3JIMYHBIX YCJI0BUSAX, BJUSHNE BEIECTB H
XHMHUYECKHMX MPOLECCOB HA OPraHM3M 4YeJI0BEKA U OKPY/KAKIIYI0 IPUPOIHYIO Cpeay;

7) yMeHHe COCTABJIATH MOJIEKYJISPHbIE M1 HOHHbIE YPABHEHH S PeaKluiil (B TOM 4ucJjie
peakuuii HOHHOTr0 00MeHAa U OKUCJIUTEIbHO-BOCCTAHOBUTEJIbHBIX PeaKIuii),
WITIOCTPUPYIOIIMX XUMHYECKHE CBOMCTBA N3YyYEeHHBIX KJIACCOB/TPYINN HEOPraHNYEeCKHX
BelIeCTB, B TOM YHCJIe MOATBEPKAAIIMINX FeHeTHYECKYI0 B3aUMOCBSI3b MEK1y HUMM;

8) yMeHHe BBIYMCIATH OTHOCHTEIbHYI0 MOJICKYJISAPHYIO H MOJIAPHYIO Macchl BelleCTB,
MAaCCOBYIO /10JIF0 XHMHYECKOI'0 3JIeMEHTa B COe/IMHEHHH, MaCCOBYIO 10,110 BellleCTBa B
pacTBoOpe, KOJINYeCTBO BeleCTBa H ero Maccy, 00beM ra3oB; yMeHue IPOBOAUTD PacyeThl
10 YPABHEHUSIM XMMHYECKNX PeaKIHil M1 HAXOANTh KOJINYECTBO BELIeCTBA, 00beM H Maccy
peareHTOB WJIM NPOAYKTOB PeaKInu;

9) Bi1ajieHNe OCHOBHBIMM METOAMHU HAYYHOI 0 O3HAHUA (HA0 K0IeHne, U3MepeHue,
IKCIEPUMEHT, MOJIeJIUPOBAHNE) NIPU U3YYEHNH BellleCTB U XUMHUYECKHUX SIBJICHUH; yMeHHe
chopmysmpoBaTh NPodJeMy M NPENJIOKUTH IyTH €e PellleHus ; 3HAHUEe OCHOB 0e301MacHOoi



padoThl ¢ XMMHUYECKUMH BelleCTBAMM, XUMHYECKOH MOCY/A0ii U J1a00paTOPHBIM
000py10BaHUEM;

10) HaaMYHe NPAKTHYeCKUX HABBIKOB IUIAHUPOBAHUS U OCYNIIECTBJICHHS CJIeTYHIIUX
XMMHYECKHX IKCIIePUMEHTOB:

H3Y4YeHHe U ONUCaHHue (PU3NYECKUX CBOMCTB BellleCTB;

O3HaKOMJIeHH e ¢ PU3MYECKMMHU U XUMHYECKMMU SIBJICHUSIMU

ONBITHI, HJIIOCTPUPYIOLIUE NPU3HAKHA MPOTEKAHUS XUMHYECKUX PeaKIMii;

H3yUeHHe Croco00B pa3jesieHusl cMeceii;

MoJIydeHUue KMCJI0Po/a U U3y4eHHue ero CBOicTB;

MoJIy4YeHUe BOJAOPOAa U U3yYeHHUe ero CBOWCTB;

MoJIy4eHHUe YIJIeKHUCJI0r0 ra3a u u3y4eHue ero CBOicTB;

MoJiydYeHue aMMHAKA U U3yYeHHUe ero CBOiCTB;

NMPUIOTOBJICHHE PACTBOPOB C ONpeIeICHHO MacCOBOI 10/1e PACTBOPEHHOI'0 BelleCTBA;
HCCJIeIOBAHUE U ONMCAHNE CBOMCTB HEOPraHNYECKMX BelIeCTB Pa3JIMYHbIX KJIACCOB;

NpUMeHeHHe HHAUKATOPOB (JIakMyca, METHJIOPaH:Ka U (peHoIPTaIenHa) IS onpeaeSieHust
XapakTepa cpeabl B PACTBOPAX KHCJIOT M 1LIe104ei;

H3y4YCHUE B3aMMOJEHCTBUA KHCJIOT € MeETa/LIaMHi, OKCUAAaMHU METAJIJI0OB, PACTBOPUMBIMH U
HepacTBOPUMBIMHU OCHOBAHUSIMMU, COJIAMMU;

NnoJiydeHue HepacTBOPUMBIX OCHOBAHUIA;
BbITECHEHHE OTHOT0 MeTAJLJIa IPYTMM U3 PacTBOPA COJIM;
HccjiefoBaHne aM(pOTePHbIX CBOICTB THIPOKCH/I0B AJIOMUHHSA M IUHKA;

pellieHre IKCIEePUMEHTAJIBHBIX 32/1a4 10 TeMe «OCHOBHbIE KJIACChl HEOPTraHUYECKHX
COoeTHHEHUI;

Pe€UHICHUE IKCIICPUMEHTAJBbHBIX 3a4a4 I10 TEME «3JICKTPOJII/ITI/I‘ICCK851 AUCCONAI M 5

PeUICHUE IKCIICPUMEHTAJBbHBIX 3a4a4 I10 TEME «BaskHelIMe HEMETAJJIBI U HX
COCIMHCHHUSA

PeIICHUEC SKCMCPUMEHTAJIBbHBIX 3a/1a4 110 TEME «BakHeHIIMEe METAJIIbI U UX COCIUHCHUA;

XHMHUYecKHe IKCIIePUMEHThI, HIIJIIOCTPUPYIOIIHE NMPU3HAKH NPOTEKAHNUS peakuuii
HMOHHOI0 00MeHa;

KAa4YeCTBeHHbIE PeaKIMH HA IPUCYTCTBYIOIIHE B BOAHBIX PACTBOPaxX HOHBI: XJI0pHA-,
Opomun-, uoaua-, cyabdar-, pocdar-, KapOOHAT-, CHIMKAT-AaHHOHbI, THAPOKCH/I-HOHBI,
KATHOHbI AMMOHHUS, MATrHUSA, KaJlbIlMsl, AJTIOMUHMUSI, sKeJie3a (2+) u xejie3a (3+), meau (2+),
HMHKA;



yMeHHe NpPeACcTABJATH pe3yJibTaThl IKCIIepUMeHTa B (popMe BHIBOJI0B, 10Ka3aTeJIbCTB,
rpaguKoB M Ta0JMI U BHIABJIATH IMIIUPHUYECKHE 3AKOHOMEPHOCTH;

11) Bi1ageHue npaBuiiaMu 0€30MACHOT0 00pallleHHUs ¢ BelleCTBAMU, UCII0JIb3yeMbIMH B
MOBCEIHEBHOM KM3HH, MPABUJIAMM MOBeICHHUS B eJAX cOepesKeHus1 310POBbI U
OKpY:Kalolleil MPUPOIHOH cpelbl; MIOHUMAaHUE Bpeaa (0NaCHOCTH) BO3/1eHCTBUA HA KUBbIE
OPraHM3Mbl ONpee/IeHHbIX BellleCTB, CIOCO00B YMEHbIIIEHUS W NMPeI0TBPALLIEHUST UX
BPeHOI0 BO3/IeiicCTBHSA; IOHMMAaHNe 3HAYEHHS )KHPOB, 0€J1K0B, YIJIeBO/I0B /ISl OPraHu3Ma
yeJioBeKa;

12) BiageHue OCHOBAMHU XMMHUYECKOIl TPaMOTHOCTH, BKJIKYAKIIE YMeHHe MPABUJIbLHO
HCII0JIB30BATH H3YYeHHbIE BellecTBA U MaTepHabl (B TOM YHc/ie MUHEPAJIbHbIE
y100peHusi, METAJIbI M CILIABbI, IPOAYKTHI MepepadoTKU MPUPOAHBIX HCTOYHUKOB
yIJ1€BOAOPOAOB (yIisi, IPHPOAHOIO raza, He(pTu) B ObITY, CEJILCKOM XO035liCTBE, HA
NPOU3BO/JCTBE;

13) ymeHne ycTaHABJIMBATDH CBSI3H MEKAY peajJbHO HA0/II01aeMbIMH XUMHUYECKUMHU
SIBJICHUSIMHM M NIPOLIeCCAMHU, IPONCXOASIIIMMHU B MAKPO- H MUKPOMHPE, 00bSICHATD
NPUYMHBbI MHOT000pa3usl BELeCTB; YMEHHE HHTeTPUPOBAThL XUMHYeCKHe 3HAHHS CO
3HAHUSIMH APYTUX Y4eOHBIX NPeJIMETOB;

14) npencrasiienune o cepax npodeccHOHAIBLHOM JeSITeTbHOCTH, CBI3AHHBIX ¢ XUMHEH 1
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAHHBIMM HA JOCTHKEHUSX XMMUYECKONH HAYKH, YTO
MO3BOJIUT 00YYAKIIUMCS paccMaTPUBAaTh XUMHUIO Kak cdepy cBoeil Oyaymeit
npogeccuoHAJIbLHOM 1eATEJILHOCTH U C1eJ1aTh 0CO3HAHHBIN BbIOOP XUMHH KAK
npoguiIbHOro NpeaMeTa MpHu nepexojae Ha YypoBeHb CpeHero o01ero o0pa3oBaHms;

15) Haauymne onbiTa padoThl ¢ PA3IMYHBIMH UCTOYHHUKAMHU MH(OPMALUM 10 XUMHH
(Hay4Hasi M HAY4YHO-NONYJIsIpHAsl JIMTEPaTypa, CJOBAPH, CHPABOYHUKH, HHTEPHET-
pecypcbl); yMeHHe 00beKTHBHO OLICHNBATH HH(P)OPMALMIO 0 BeleCTBAaX, MX NPeBpalleHUAX
U MPAKTHY€CKOM NPHMEHEeHHUH.

OOyuarommiicss HAy4YnTCA:

® XapaKTepu30BaTb OCHOBHBIE METOAbI MO3HAHMA: HAONIONEHHE, H3MEpEHHeE,
9KCIEPUMEHT;

® pAacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TOHSATHH «aTOM», «MOJEKyJay,
«XUMHYECKUI 3JIEMEHT», «IIPOCTOE BEIIECTBO», «CIOXKHOE BEIIECTBO», «BAJCHTHOCTbHY,
«XMMMYECKasl peaKiys», UCII0JIb3ys 3HAKOBYIO CUCTEMY XUMUU;

® DPAacCKpbIBaTh CMBICI 3aKOHOB COXPAHEHUS MacChl BEILIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPHUH;

® pa3IMyYaTh XUMHUYECKUE U (PU3NUYECKUE SBICHUS;
Ha3bIBATh XUMUYECKHE DJIEMEHTHI;
OTIpeNIeNIATh COCTaB BEUIECTB M0 UX (hopmymawm;
OTIpeNeNATh BAJIGHTHOCTh aTOMa 3JIEMEHTA B COEAMHEHUSX;
OTIPENeNATh THII XMMUYECKUX PeaKIuii;
Ha3bIBATh MPU3HAKU U YCIIOBHSI MPOTEKAHHUS XUMUYECKHX PEaKLUi;

® BBIABIATH MPU3HAKU, CBUICTEILCTBYIOIINE O MPOTEKAHMH XMMHUYECKOW PEeaKLUuu MpU
BBITTOJIHEHUH XMMHUYECKOT'O OIBITA;

® COCTaBJATH (POPMYJIBI OMHAPHBIX COCTUHEHUI;
COCTaBJIATh YPABHEHUSI XUMUYECKUX PEaKIIHii;
co0uro1aTh rpaBuiia 0€30MacHoON padoThl PU MPOBEIECHUH ONBITOB;
MOJIb30BaTHCS TA00PATOPHBIM 00OPYIOBAHUEM U TIOCYAOH;
BBIYHUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;
BBIYUCIISITH MACCOBYIO JIOJII0O XUMHYECKOTO 3JIEMEHTa 10 ()OpMYyJie COSTUHEHUS;



® BBIYHCIATH KOJIMYECTBO, 00bEM WIJIM MacCy BEIIECTBA MO KOJIMYECTBY, 00bEMY, Macce
peareHTOB WX MPOAYKTOB PEAKIIHH;

® PpACKpBIBATh CMBICI MOHSITHS «PACTBOPY;

® BBIYHCIATH MAaCCOBYIO JOJI0 PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;

® Ha3bIBaTh COCAMHEHUS U3YUCHHBIX KJIACCOB HEOPTaHUYECKHUX BEILIECTB;

® XapakTepu3oBaTh (U3MUECKHE ¢ XHMHYECKHE CBONCTBA OCHOBHBIX KJIacCOB
HEOPraHMYECKUX BEIECTB: OKCUAOB, KUCIOT, OCHOBaHUI, COJIEH;

® OIpEeAeNATh NPUHAJICKHOCTD BEIIECTB K ONPEIEICHHOMY KJIaCCy COCIMHEHU;

® COCTaBIATH (HOPMYIIBI HEOPTAHUYECKUX COCTUHEHUHN N3yUYEHHBIX KIACCOB;

® T[POBOAUTH OIbITHI, MOATBEPKIAIOIINE XUMUYECKHE CBOWCTBA M3YUYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

® pacIO3HABAaTh ONBITHBIM ITYTEM PACTBOPHI KUCIIOT U IIEI0YEH 110 U3MEHEHUIO OKPACKU
WHIUKATOPA;

® XapaKTEepU30BaTh B3aMMOCBSI3b MEXK/Y KlacCaMU HEOPraHUYECKUX COCIMHEHMUII;

e packpsiBath cMbIca [lepuoguyeckoro 3akona .M. Menzeneesa;

® OOBICHATH (U3NUYECKUH CMBICT aTOMHOTO (IOPSAKOBOTO) HOMEpAa XHMMHUYECKOTO
3JIEMEHTa, HOMEPOB TPYIIIIbI U Nepruojia B nepuoandeckon cucreme .M. Menneneena;

® COCTaBJIATH CXEMbI CTPOEHUS aTOMOB NEPBHIX 20 2JIEMEHTOB EPUOJUUECKON CUCTEMBI
JI.11. MeHneneena;

® PpAaCKpbIBATh CMBICH MOHATHI: «XUMUYECKAS CBA3bY, «AJIEKTPOOTPULIATEILHOCTDY;

® XapaKTepu30BaTh  3aBUCUMOCTb  (DM3MUECKHUX  CBOMCTB  BEIIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH;

® OIpeAeNiaTh BUJ XUMUUECKOU CBSI3U B HEOPTAaHMYECKUX COCTUHEHUSX;

® 1300paXkaTh CXEMBI CTPOCHHS MOJIEKYJ BEIIEeCTB, 0Opa30BAaHHBIX PAa3HBIMU BHIAMU
XUMHUYECKHX CBI3CH;

® pacKpbIBaTb CMBICH TOHATHM «HUOH», «KAaTHOH», «AHUOH», «DJIEKTPOJIUTHD,
CHEDJIEKTPOIUTHDY, «3IEKTPOIIUTUYECKAS AUCCOLUALINSY, KOKUCIUTENb), «CTEIEHb OKHCIICHUS
«BOCCTAaHOBMTEIIbY, «OKHCIIEHHUEY, «BOCCTAHOBIICHHUE;

® ONpENENATh CTENEHb OKUCIEHHS aToMa 3JIEMEHTA B COEIMHEHNN;

® PpaCKpbIBATh CMBICI TEOPUU AIEKTPOIUTUUECKOMN AUCCOLUALINH;

® COCTaBIIATH YPABHEHUs DJIEKTPOJIUTHUECKON JUCCOLUALUU KUCIIOT, LIEJI0YEH, COJICH;

® OOBSCHATH CYIIHOCTH IIpoIecca DSJICKTPOJUTHUECKOW IHCCOLMALUMU M PeaKUuit
HOHHOr0 OOMEHa;

® COCTaBJISATH MOJIHBIE U COKPALICHHbIE HOHHBIE YPABHEHUsSI peakliii 0OMeHa;
OTpeAeNATh BO3MOXKHOCTh MMPOTEKaHUs peakliuii HOHHOTO 0OMEHa;
MPOBOJIUTH PEAKIIMH, MOATBEPKIAIOIINE KAUYECTBEHHBIN COCTAB Pa3JIMUHbIX BEILIECTB;
ONpEeNIENATh OKUCITUTENh U BOCCTAHOBUTEIIb;
COCTaBJISITh YPABHEHUS] OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA;
KIIACCU(UITUPOBATH XUMUYECKUE PEAKIIUU 10 PA3TMYHBIM IMPU3HAKAM;

® XapaKTepU30BaThb B3aUMOCBSI3b MEXAY COCTAaBOM, CTPOGHHEM M CBOWHCTBaMU
METaJlIOB;

® TIPaMOTHO OOpalaThCs C BEIIECTBAMU B TOBCEITHEBHOM JKU3HH;

® YCMAHAGIUEAMD 63AUMOCEA3L MEMNCOY PaKkmopamu Hcueoil u HeHcugoll nPupoosl,
0esAmMeNbHOCMbIO YeN06eKA U COCMOAHUEM OKpycalowell cpeovl, HnOKa3bléamsv poJib
AHMPONO2EHHO020 (PaKmopa 6 3azpaA3HeHUU OKPyIHcarouiell cpedvl nPpeonpusmuUAMU 4YepHoll u
UeemHou memanuypzuu ypana,

® NpUEOOUMb NPUMEPbL MECMOPONCOECHUIl NONE3HbIX UCKONAEMbIX 6 pecuoHe,
nokaszvléamv pPoib AHMPONO2EHHO20 (HAKMoOpa 6 3azPA3ZHEHUU OKpycalouiell cpeobl
npeonpuamuamu Ypana,

® NpPUGOOUMb RPUMEPLL MECMOPONCOECHUIL PYO HEPHBLIX U UGEHHbIX MEmailos 6
Yenabunckou oonacmu,

® npuUEOOUmMb NpUMEPbl NPAKMUYECKO20 UCHONBb306AHUA XUMUYECKUX 3HAHUIL O
XumuuecKkux A61eHuaxX u 3akonax (¢ yuemom HP30 Yenaounckou odbaracmu),;



® NOKa3bleamsv Poilb AHMPONO2EHHO20 (PAKMOpPa 8 3azpA3ZHeHUU OKPYyHcalouieil cpeovl
npeonpuamuamu FOxcnozo Ypana.

O0y4amuiics MoJy4uT BO3MOKHOCTh HAYYUThCS:

® GbIOGUAMb U NPOBEPAMb IKCHEPUMEHMANILHO SUNOMe3bl O XUMUYECKUX CEOUCMEAX
gewecms Ha OCHOBe UX COCMABA U CMPOEHUs, UX CNOCOOHOCMU 6CMYNAMb 6 XUMUYecKue
peaxyuu, o xapakmepe u HPoOYKMax pasiudHblX XUMUYECKUX PeaKyutl,

® Xapaxmepuzoeambv 6eujecmed no cOCmaegy, CMpoeHuio U cOUCM8EAM, YCMAanaeIueams
APUYUHHO-CIeOCMBEHHbIE C8A3U MeNHCOY OAHHBIMU XAPAKMEPUCUKAMU BEUeCmEd;

® COCMagNAmMb MONEKYIAPHbLE U NOJHblIE UOHHblE YPABHEeHUs. N0 COKPAUEHHbIM UOHHbIM
VPABHEHUAM,

® CcocmagnAms  YpaeHeHusi peaxkyuill, COOMBEeMCMEYIOWUX  NOCIe008aAMeNbHOCNU
npespaujenuli HeOp2aHU4ecKux 8ewecmes pasiuiHbIX Kiaccos;

® UCNONBL306aMb NPUOOPEeMEHHblE 3HAHUS 01 IKOIO2UYECKU 2PAMOMHO20 NOBEOEHUs. 8
OKpyorcatouell cpeoe;

® UCNOIBL308aMb NPUOOPEMEHHbIe KII0Yegble KOMNeMEeHYUU NPU GblNOTHEHUU NPOEeKMO8
U  Y4eOHO-UCCIe008amenbCKUX 3a0ay Nno  U3VYEHUI0  C8OUCmE, Cnocob08 NONyYeHUs U
PACNO3HABANHUSL 6EUJECTNE;

® 0co3HABAMb 3HAYEHUEe MeOpemudyecKux 3HAHUtli Nno XuMuu O1si HNPAKMUYECKOU
oesmenbHOCMU YeloBeKa,

® npuEOOUmMb NPUMEPHL GIUAHUA PAOUOAKMUGHBIX U3IYUEHUIl HA HCUBHIE OP2AHUZMbL
Ha npumepe Yenadbunckoit oonacmu,

® cpasnueams npupoousie ocovennocmu FOsxcnozo Ypana u ycnoeusa gpopmuposanusn
U COXpaHeHus noyue3nvix uckonaemvix na FOxcuom Ypane;

® 00bACHAmMb U OYeHUeamy pOolb KAMAIUZAMOPO8 6 MEPMUUECKOU 00padomke
Memainioe u cniaeos na npeonpusmuax Yenaounckoii oonracmu,

® gbldenamp Cyu{eCmeEeHHbvle OalbHE0102UYeCKUe CEOICMEa G00HBIX PeCypco8 Ha
HOsicnom Ypane;

® AHAU3UPOBAMb COCHMIAE BOOHBLIX PECypPCcOo8 pecUuOHA U OCHOBHbBIE MEXHO2EHHbLE
3azpasnumenu na meppumopuu Yenadunckoit oonracmu.

9 kJaacce

JINYHOCTHBIMM Ppe3yJIbTATAMH U3YYEHHUs NpeaMmera «XuMus» B 9 Kiacce sBIAIOTCS

CIIEIyIOIINE YMEHHUS:

e [locreneHHo BHICTpaBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PECHHUE:
— OCO3HaBaTh COBPEMEHHOE MHOrooOpasue THUIIOB MHPOBO33PEHHsI, OOIIECTBEHHBIX,
PENUTHO3HBIX, ATEUCTHUYECKHX, KYJIbTYPHBIX TpPagulUii, KOTOpbIE OMNPENENIIOT pa3HbIe
00BSICHEHUS IPOUCXOSIIETO B MUPE;
— € y4eTOM 3TOro MHOTooOpa3usi MOCTENEHHO BbIpadaThiBaTh CBOM COOCTBEHHBIE OTBETHI Ha
OCHOBHBI€ JKU3HEHHBIE BOIIPOCHI, KOTOPBIE CTABUT JIMUHBINA KU3HEHHBIN OIbIT;
— YYUTHCS TpHU3HABaTh NPOTUBOPEYMBOCTh W HE3aBEPIICHHOCTh CBOMX B3IJISZOB Ha MHUD,
BO3MO>KHOCTb MX U3MEHEHUS.

o Y4uuThCcsl HCMONB30BaTh CBOM B3Il Ha MHUpP JUISI OOBSICHEHHUS DPAa3IUYHBIX
CUTYalluH, pelIeH!s] BOSHUKAIOUINX MPOOJIEM U U3BJICUEHHUS KUZHEHHBIX YPOKOB.

o Oco3HaBaTh CBOM HMHTEPECHl, HAXOAWTh M M3y4aTb B y4eOHUKaX IO pa3HbIM
npeaMeTam mMatepual (M3 MakCHMyMa), UMEIOIINI OTHOLIEHUE K CBOUM HHTEPECAM.

o Hcnonp30BaTh CBOM MHTEPECHI JJIs BHIOOpa MHAMBHUAYATLHON 00pa3oBaTEIbHOU
TPAaeKTOPUH, TOTCHUUAIbHON Oynymieil mnpodeccu M COOTBETCTBYIOMIETO MPO(UIBHOTO
o0OpazoBaHwUsI.

o [Ipuobperats ONBIT yyacTus B A€Tax, IPHHOCSIIUX O3y JTIOISIM.

o Yuutbcsi  CaMOCTOSITETBHO  BBIOMpAaTh  CTWIb  IOBEIEHUS,  IPUBBIUKH,
oOecrieunBaromue 0e30MacHbId 00pa3 JKU3HM M COXpPAHEHHE 3J0POBbSI — CBOETO, a TAKKe
OJIM3KUX JIOZEH U OKPYKAIOIIHX.



o Y4uThCcsl CaMOCTOATENBHO MPOTUBOCTOSITH CUTYallUsM, IMPOBOLUPYIOLUIUM Ha
MOCTYNKH, KOTOPbIE YIPOkKatoT 0€30MaCHOCTH U 37J0POBbIO.

o BriOuparh mocTynku, HalleJeHHbIE Ha COXpaHEHHWE U OepeXHOE OTHOLICHHE K
npUpojie, OCOOCHHO >XHMBOW, M30eras MPOTHUBOIOJIOKHBIX IMOCTYNKOB, MOCTENEHHO YdYach MU
OCBaMBasi CTPATETHIO PAlMOHAIBLHOTO MPUPOAONOIB30BaAHNUS.

o Yuutecs yOexxaaTh Apyrux JioAed B HEOOXOAMMOCTH OBJIAJCHUS CTpaTeruen
PalMOHATIBHOTO IIPUPOAOIIOIb30BAHHUS.
o Hcnonb30BaTh 3KOJI0IMYECKOE MBIIIJIEHHE AT BBIOOPA CTpAaTeruy cOOCTBEHHOIO

HIOBE/ICHUSI B KAUECTBE OJJHOI M3 IIEHHOCTHBIX YCTAaHOBOK.

Cpeocmeom pazeumuaAnIHOCTHBIX pPE3YJIbTAaTOB CIY)XaT Yy4eOHBIH Marepuan Hu
NPOTYKTUBHBIC 3aaHUs ydeOHNKA, HAIleICHHBIE HA YMEHHUE OLICHUBATH ITOBEJCHUE YEIOBEKa C
TOYKHU 3PEHUSI XUMUYECKOI 0€30MacHOCTH 110 OTHOIICHHUIO K YeJIOBEKY U MIPUPO/IE.

MeTtanpeaMeTHble Pe3yJIbTATBIBKIIOYAIOT OCBOCHHEIE
00yJalOIMUMHUCAMEXKIIPEIMETHBIE ~ TIOHATHS W yHUBEPCAIbHBIE  Y4eOHBIE  JIEHCTBUS
(perynsITUBHBIC, TIO3HABATENbHBIE, KOMMYHUKATHUBHBIE), CIOCOOHOCTh WX HCIOJL30BaHUS B
y4eOHOM, T03HABATEIbHOW W COIHMAIBHOW IMPAKTHKE, CAMOCTOSATEIHLHOCTh IUTAHUPOBAHHS H
OCYILECTBIICHUSI Y4eOHOW JEATENbHOCTH U OpraHu3aluyd y4eOHOro COTPYJHHYECTBA C
nejaroraMu U CBEpCTHUKAMU, TIOCTPOEHUE MHAUBHUIYaIbHOM 00pa30BaTelbHON TPAEKTOPHH.

YcnoBueM (GhOpMUPOBAHHUS MEKIPEIMETHBIX MOHSATHH, Takux kKak "cucrema', "daxt",
"3aKOHOMEPHOCTB", "penomen", "aHamm3", "cuHTe3" "pynkrumsa", "Marepuan",
"mporecc”,ABNsETCA NMPUOOPETECHNE HABBIKOB pabOThl ¢ MH(OpMAIMEH, yyacTue B MPOEKTHOH
JESITEIbHOCTH.

B coorBerctBun ®I'OC OOO BBIIENAIOTCA TPU TPYMIbl YHUBEPCATBHBIX YUEOHBIX
NEICTBUIL: peryisITUBHbIC, TO3HABATENbHbIE, KOMMYHUKATHBHBIE.

Pecynamuenvie YY/I:

e (CamocrosTenbHO OOHapykuWBaTh H (GOpPMYyIUpOBaThH TMpoOJeMy B KIACCHOH U
WHIUBUIYAIbHOW Y4€OHOH ACSATEIHHOCTH;

® BBIJBUTATH BEPCUU PEIICHUs MPOOIEMbI, 0CO3HABATH KOHEUHBIN PE3yNbTaT, BEIOUpATh U3
MPEJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA TOCTHKEHUS 1IN,

® COCTaBJIATH (MHOWUBUIYaTbHO WU B TPYIMIE) IUJIAH PEIICHUS MPOOIEeMbI (BBITOJIHECHUS
IIPOEKTA);

e Tox0upaTh K KaXI0M mpodseme (3a1a4ue) afeKBaTHYIO € TEOPETHIECKYIO MOJICIIb,

e paboTas Mo MPEeAJOKEHHOMY U CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHYy, HMCIIOJIb30BATh
Hapsily ¢ OCHOBHBIMU M JIOTIOJIHUTEJIbHBIE CPEACTBA (CIIpaBOYHAS JIUTEPATYPA, CIIOKHBIE
puOOpPHI, KOMITBIOTED);

® [UJIAHUPOBAThH CBOIO MHJMBUYAJBbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

e paboTaThb MO CaMOCTOSITEIbHO COCTAaBJICHHOMY IUIaHy, CBEpSASACh C HUM U ILEJbI0
JEeSITeIbHOCTH, UCTIPABJISIsl OIUMOKH, UCTIOJIb3Ysl CAMOCTOSITENIbHO T0I00paHHbIE CPECTBA
(B ToM ynucne u uTepHer);

e CBOOOJHO TOJB30BATHCS BBIPAOOTAHHBIMH KPUTEPUSMHU OLCHKH U CaMOOLIEHKH, MUCXOJIs
U3 [EJIH U UMEIONINXCS KPUTEPUEB, pa3inyasi pe3yibTaT U COCOObI ACHCTBHIA,

® B XOJIe IPEJICTABICHUS IPOEKTA JaBaTh OLIEHKY €r0 pe3yibTaTaM;

® CaMOCTOSTEIbHO OCO3HABaTh IMPUYMHBI CBOETO ycCleXa WM Heyclexa U HaXOAWUTh
CIOCOOBIBBIX0/Ia U3 CUTYAllUH HEYCIIEeXa;

® yMeTh OLICHUTD CTETICHb YCIICITHOCTH CBOCH WHIUBUIYaIbLHON
00pa30BaTeNbHONACITETFHOCTH;

e JaBaTh OIIGHKY CBOMM JIMYHOCTHBIM KadecTBaM UM dYepTaM XapakTepa («KakoB
1»),0IPEJENIATh HAPaBICHUSI CBOETO PAa3BUTHUS («KAKUM sl XOUY CTaTh», «4TO MHE IS
ATOTO HAJIOCIECTIAThY);

® CaMOCTOATEILHO OOHapyXHWBaTh W (POPMYyIHUpPOBATH Y4eOHYIO MPOOJIEMY, OMPEETSITh
1eJIb y4eOHOU IeATeTbHOCTH, BEIOUPATh TEMY MPOEKTA,

® OIpeneNsITh COBMECTHO C TEeJaroroM KpUTEpUH OLEHKH TIAHUPYEMBIX 00pa3oBaTeIbHBIX
pe3yNbTaToB;




® CTaBUTH IEJb U GOPMYJIMPOBATH 3a7a4l COOCTBEHHON 00pa30BaTEIHbHOM NEATEILHOCTH C
YUETOM BBISIBIIEHHBIX 3aTPYAHEHUH U CYHIECTBYIOIIUX BO3MOKHOCTEIH;

e 000CHOBBIBATH BBIOPAHHBIC TOJIXOIBI W CPENICTBA, HCHOIB3YEMbIC ISl JTOCTHIKCHUS
00pa3oBaTeNbHBIX PE3yIbTATOB;

® BBICTPAWBATh XU3HEHHBIC IUIAHBI Ha KPAaTKOCPOYHOE Oyayliee (OMpeneniTh LeleBbie
OpUEHTHUPHI, (OPMYIMPOBATH a/IeKBAaTHBIC UM 3aJ[aud U IpeiaraTh JEHCTBUS, yKa3bIBast
¥ 00OCHOBBIBAS JIOTHYECKYIO TIOCIEIOBATEIBHOCTb I1ar0B);

® pa3nuyaTrh pe3yJabTaThl U CIOCOObI NEHCTBUM MpU JOCTHKEHUU PE3YIbTATOB;

® YCTaHABIMBATHb CBS3b MEXIY MOJYYECHHBIMU XapakTEpPUCTUKAMU pe3ylbTarta u
XapaKTepUCTUKAaMU TMpollecca JACITeIbHOCTH U 10 3aBEPIICHUU JIeATEIbHOCTH
npeniaraTh W3MEHEHHE XapaKTEepPHCTUK TMporecca Ui TONYYCHUS YIYYIIEHHBIX
XapaKTepUCTHUK Pe3ysIbTaTa;

® COOTHOCHUTH pealibHbIC U IJIAHUPYEMbIE PE3YIbTaThl MHINBUAYATBHONH 00pa3oBaTeIbHON
JESTENIbHOCTH W JIeNaTh BBIBOJABI O MPUYMHAX €€ YyCIemHOCTH/3((HEKTUBHOCTH WU
HEYCIMEeNTHOCTH/Hed()(HEKTUBHOCTH, HAXOIUTh CIOCOOBI BBIXOJAa M3 KPUTHUECKOMN
CUTYalluu;

e -[PUHMMATh pEHIeHHE B Y4eOHOIl CHUTyalluu W OIIEHMBATh BO3MOJKHBIE IOCIIEICTBUS
MPHUHSIITOTO PEIICHUSI.
Cpeocmeom ¢hopmuposanuaperynatTuBHbix Y'Y ][ cioyxkaT TEXHOJOTHS MPOOJIEMHOTO

IUalioraHa  dTalme  M3y4eHHUs  HOBOTO  MaTepuala M TEXHOJIOTHS  OLIGHWBaHUs
00pa3oBaTeNbHBIXOCTHKEHUH (YUeOHBIX YCTIEXOB).

Ilo3nagamenvuvie YY/I:

e AHaIM3MPOBaTh, CPABHUBATH, KIIACCH(PHUIMPOBATH U 0000IIATh TOHATHS:

e - JaBaTh OINpEJEICHHE MOHSATHSAM Ha OCHOBE M3YYEHHOTO Ha pa3jIM4YHBIX MpeaMerax
yuyeOHOromarepuana;

® - OCYHIECTBIISITH JJOTMUYECKYIO ONEPALMIO0 YCTAHOBICHHSI POJOBUIOBBIX OTHOLIEHUH;

e - 0000mmAaTh MOHATHSI — OCYLIECTBIAThH JIOTUYECKYIO OINEPALUIO MEpexofa OT MOHATHS
CMEHBIIIUM 00BEMOM K ITOHIATHIO ¢ OOJBIINM 00BEMOM;

® CTPOHWTHb JIOTMYECKOE pacCyXJIEHHE, BKIIOYAIOIIEe YCTAHOBJIEHHE IPHUYUHHO-
CIIEICTBEHHEIX CBA3EH;

® C03/1aBaTh MOJIeNIN c BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK
00BeKTa,IpeoOpa3oBbIBaTh ~ MOJENM C  [EJbI0  BBISIBIEHUS  OOLIMX  3aKOHOB,
OIpeIeNAIOIUX JAaHHYIONPEAMETHYIO 00J1aCTh;

® [IPEACTaBIATH HH(OPMAIIMIO B BUJIE KOHCIIEKTOB, Ta0JIUI], CXeM, Ipa(puKoB;

e 1peoOpa3oBbIBaTh MHPOPMALMIO M3 OJHOTO BHJA B JPYrod W BBHIOMpATh YAOOHYIO JUIS
cebsihopMy dukcanu U npezacraBieHus uHopmaruu. peacraBnare uHGopmauio B
ONTUMaJIbHOW(OpME B 3aBUCUMOCTH OT aJipecarta;

e T[IOHMMAas TO3UIMUIO JPYroro, pasid4yarb B €ro peyd: MHEHUuEe (TOUKY
3peHHsI),J0KA3aTENbCTBO (apryMeHThI), (aKThl; TUIOTE3bl, AKCHOMBI, TEOpHH. [l
9TOrOCaMOCTOSITENIbHO ~ HCIOJb30BATh  Pa3jIUYHble BUABI UYTEHMA (M3ydaroluee,
IPOCMOTPOBOE,03HAKOMHUTEIHHOE, TOMCKOBOE), IIPUEMBI CIYIIAHUS;

e (CcamMOMy CO3/aBaTh MCTOYHMKM HMH(pOpMAlMM PA3HOIO TUNA U [ pa3HbIX
ayIUTOPH,COOTIOIaTh MTpaBuiIa HH(OPMAITMOHHONW 0€301TaCHOCTH;

® YyMETh UCHOJNb30BaTh KOMIBIOTEPHbIE M KOMMYHHMKAIIMOHHBIE TEXHOJOTMH KakK
UHCTPYMEHTUISI JOCTH)KEHUS CBOUX IIEJICH;

®  BBIIENATH OOLIMIA NPU3HAK WM OTIMYHUE BYX WM HECKOJIBKUX MPEIMETOB UIIH SIBICHUM
U O0BACHATH UX CXOJCTBO HJIU OTJINYHS;

® OCYILECTBJISATh CPAaBHEHHE M KJIAcCU(UKALUIO, CAMOCTOATENBHO BHIOMpAs OCHOBaHUS U
KPUTEPHH Ul YKa3aHHBIX JIOTUYECKUX OINEpalUif; CTPOUTh KJIACCU(PHUKALMIO Ha OCHOBE
JUXOTOMUYECKOTO JIeJIeHUs (Ha OCHOBE OTPUIIAHMS);

® BBUIENATH INPUYUHHO-CIEIACTBEHHBIC CBSI3U HAOMIOAAEMBIX SIBICHUH WIM COOBITHH,
BBISBIIATH IPUYMHBI BOSHUKHOBEHUS HAOIIOJaEMBbIX SIBJICHUN WIIN COOBITH;




aHAJIM3UPOBATH/pe(dIEKCUPOBATh OMBIT Pa3pabOTKU W peaau3alui y4eOHOTO TPOEKTa,
UCCIICIOBAaHHS  (TEOPETHUYECKOTO, AMITMPUYECKOTO) C TOYKH 3PEHHUS  PEIICHHUS
HpO6HeMHOI>'I CUTyalluu, OJOCTUXKXCHUA IIOCTaBJICHHOU e I/I/I/IJ'II/I Ha OCHOBE€ 3alaHHBIX
KPUTEPHEB OIICHKH MTPOAYKTa/pe3ylbTaTa.

OTIPE/ICIIATH CBOE OTHOIIECHHUE K OKPYKAIOIIEH cpelie, K COOCTBEHHOH cpejie OONTaHHUS;
OTIpeNeNATh HeOOXOIUMBbIE KITIOUEBbIE MOUCKOBBIE CIIOBA W (POPMHPOBATH KOPPEKTHBIC
MTOMCKOBBIE 3aMPOCHI;

(GopMHpPOBAaTH MHOXXECTBEHHYIO BBHIOOPKY M3 Pa3IMYHBIX HCTOYHUKOB MH(OpMAIMH IS
O00BEKTHBH3AINN PE3YJIbTATOB TIOUCKA;

COOTHOCUTL IOJYUYCHHBIC PpPE3YyJIbTaTbl IOUCKAa C 3aJadYaMd W LOCIAMU cBOEeH
ACATCIIBHOCTH.

Cpeocmeom  popmuposanuatnoznaBatenbHbix YYJ[  chmyxar ydeOHBIH — Marepuain
UTIPOJYKTUBHBIC 3aJaHus YIeOHUKA, HAIICIICHHbIC HA Pa3BUTHE:
- OCO3HAHHE POJIU BEIIECTB;
- paccMOTpEeHUE XUMUYECKUX MPOLIECCOB;
- HCTIOJIb30BAaHUE XMMHYECKUX 3HAHUH B OBITY;
- 00BSICHEHHE MUPA C TOYKU 3PEHUS] XUMUU;
- OBJIaJICHHE OCHOBAaMHU METOJIOB €CTECTBO3HAHUSI.

Kommynuxkamuenvie YY/I:

VYmenne OpPraHu30BbIBATH y‘lC6HOC COTPYAHHUYCCTBO C II€AaroroM u COBMECTHYIO JCATCIBbHOCTD C

MeAaroroM W CBEPCTHHKAMH, pa0OTaTh WHAWBHIYadbHO W B TPYIIE: HAXOAWUTH OOIIee pelieHHue WU
paspeniath KOH(MJIMKTHI Ha OCHOBE COTJIACOBAHUS TO3WIMHA W ydeTa WHTEPECOB; (OPMYIHUPOBATS,
apryMeHTHUPOBATh M OTCTanBaTh CBOE€ MHEHHE. OOyJarOmUiCsS CMOXKET:

IMIPUHUMATh NO3UIUTO CO6€CCI{HI/IK3, MMOHUMaAs MO3ULIHUI0 ApYyroro, pasjindatb B €ro pcun MHCHUC
(TOuKy 3peHHst), T0Ka3aTeNnbCTBa (ApryMEHTHI);

- KPUTHYCCKN OTHOCHUTLECA K CO6CTBCHHOMy MHCHHWIO, YMCTh IIpU3HaBaTh OIINOOYHOCTh CBOErO
MHEHUS (€CTM OHO OIMTHUO0YHO) M KOPPEKTHPOBATH €T0;

OpraHu30BbIBaTh 3(PGEKTUBHOE B3aUMOJCHCTBHE B rIpymmne (ONpeaeisTh OOILIHe IICIH,
pacrpenemnsaTh POIH, TOTOBAPUBATELCS APYT C APYTOM U T.1I.);

CO3/1aBaTh MUCHMEHHBIE TEKCThl PA3IUYHBIX TUIOB C HCIIOJIB30BAHHEM HEOOXOIUMBIX
pEYEBBIX CPEACTB;

UCIIONIb30BaTh  BepOaNbHBIE U  HeBepOajdbHBIE CpPEACTBA B  COOTBETCTBUU  C
KOMMYHUKATUBHOM 3aJ1auei;

OLICHUBATh 3(1)(1)CKTI/IBHOCTB KOMMYHUKAIIUU MTOCJIC €C 3aBCPIICHUSA,

UCIIONIb30BATh JJIsl Tepefjaud CBOMX MBICICH eCTeCTBEHHBIE U (OpMalbHbIE SI3bIKU B
COOTBETCTBUU C YCIOBUSIMHU KOMMYHUKAIIUU;

ONEPUPOBATh JAHHBIMU IPU PEIICHUU 3aa4H;

BI:I6I/IpaTB AJICKBATHBIC 3a4a4C MHCTPYMCHTBI U HCIIOJB30BaTh KOMIIBIOTCPHBIC TCXHOJIOTUHA JIA
peuICHuA y‘le6HBIX 3aJa4d, B TOM YHCJIC OJIA: BBIYMCICHHUS, HaAIIMCAHHA IIHCEM, CO‘lI/IHCHI/If/’I,
JOKJIa10B, peepaToB, CO3AaHUs MPE3CHTALNNA U JIp.;

OTCTanBas CBOIO TOUKY 3PEHMsI, IPUBOJIUTH apTyMEHTHI, TOATBEpKAas uxX (pakTamu.

B JIUCKYCCHUH YMETh BBIIIBUHYTb KOHTPApryMEHTHI, IepedpasupoBaTh CBOIO MBbICIb
(BTaieHMeMEeXaHN3MOM DKBUBAJICHTHBIX 3aMEH);

YUUTBCS ~ KPUTUYHO  OTHOCHUTBCS K  CBOEMY  MHEHHMIO, C  JOCTOMHCTBOM
MIPU3HABATHOIMMOOYHOCTh CBOET0 MHEHHS (€CIIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;
MOHWMAasl  TO3WIHUI0  JPYroro, pa3iuyaTh B €ro  pedd: MHEHHue (TOYKy
3peHus),T0Ka3aTeILCTBO (APTyMEHTHI), (DaKThl; TUIIOTE3bI, AKCHOMBI, TEOPHH,

YMETh B3IVIIHYTh HAa CUTYallMI0 C MHOW MO3ULMU U JOTOBAPUBATHCS C JIFOAbMHU WHBIX
TIO3UIINHN.

Cpeocmeom  ¢hopmuposanuaxoMMyHUKATUBHBIX  YVY]J[  cioyxaT  TEXHOJOTHUSA

npobaeMHoroauanora (moOyXIaroMil W MOABOMSIIIMK AXAIOT) W padoTa B MaJlbIX Tpymmax,
TAKXKCUCIIOJIb30BAHHUEC HA ypOKax JICMCHTOB TCXHOJIOT NN HpO,Z[yKTI/IBHOI‘O YTCHUA.

IIpeameTHBIe pe3y/IbTaThI:
BbINyCKHHUK HAY4YUTCS:



® XapaKTepU30BaTb OCHOBHbIE METOAbl TO3HAHMS: HAOIIOACHHE, HW3MEpEHHE,
9KCIIEPUMEHT;

® OMNHCHIBATH CBOMCTBA TBEPHBIX, JXUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACTAS HX
CYIIIECTBEHHBIC TTPU3HAKY;

® pAacKpbIBaThb CMBICI OCHOBHBIX XHMHUYECKUX TIOHATHUH «aTOM», «MOJIEKYJay,
«XUMHUYECKHI D3JIEMEHT», <«IIPOCTOE BELIECTBO», «CJIOXKHOE BEIIECTBO», «BAJICHTHOCTHY,
«XUMUYECKas peaKIusi», UCTIOIb3Ys 3HAKOBYIO CHCTEMY XUMUU;

® pacKpbIBaThb CMBIC] 3aKOHOB COXPaHEHMsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPUH;
pa3nu4aTh XMMUYECKHE U (U3UUECKUE SBIICHHUS;
HA3bIBATh XUMUYECKUE IJICMCHTHI;
OTIpEeIeIIATh COCTAB BEUIECTB MO UX (popmynam;
OTIpeeNATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;
OTIpEeNATh TUIl XUMUYECKUX PeaKIuii;
HA3bIBaTh MPU3HAKHU U YCIIOBUS MIPOTEKAHUS XUMUYECKUX PEaKLIUt;

BBISIBJISITH MPU3HAKH, CBHJIETEIBCTBYIOLINE O MPOTEKAHUH XUMUYECKOW peakiuu Mpu
BBIMOJTHEHUH XUMUYECKOTO OTIbITA;
COCTaBJIATH (POPMYIIBI OMHAPHBIX COSAMHEHUIA;
COCTaBJISITh YPAaBHEHUS! XUMUYECKUX PEaKLIU;
coOro1aTh npaBuiia 6€301MacHOM pabOThI IPU MPOBEICHUN OTBITOB;
MOJIH30BaTHCS JTA00OPATOPHBIM 000PYIOBAHUEM U TTOCYI0H;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB;
BBIUHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEeHTa Mo (popMysie COeAMHEHNUS;
BBIUMCIIATH KOJTUYECTBO, 00BEM MJIM Maccy BEIIECTBa M0 KOJIMYECTBY, 00beMy, Macce
peareHTOB WM MPOIYKTOB PeaKIuy;

® XapaKTepH30BaTh (PU3NYECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa
U BOJIOPOJa;
HOJIy4aTh, COOMPATh KUCIOPOA U BOJOPO/;
pacro3HaBaTh OMBITHBIM ITYTEM I'a3000pa3HbIE BELIECTBA: KUCIOPO/, BOJOPO/;
pacKpbIBaTh CMBICI 3aKOHA ABOTaapo;
pacKpbIBaTh CMBICI MOHATUH «TeTI0BOH 3(h(eKT peaknum», «MOJISPHBIA 00BEM»;
XapakTepu3oBaTh (PU3NUecKre 1 XUMUYECKHUE CBOMCTBA BOJIBI,
PacKpbIBaTh CMBICI TIOHATHUS «PACTBOPY;
BBIUKCIISITH MAaCCOBYIO JIOJIIO PAaCTBOPEHHOTO BEILIECTBA B PACTBOPE;
MIPUTOTOBJISITH PACTBOPHI C OMPEICIICHHON MAaCCOBOM J10JI€H PAaCTBOPEHHOTO BEIIECTBA;
Ha3bIBaTh COCAMHEHMSI U3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;

® XapakTepu3oBaTh (U3MYECKHE M XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX BEIIECTB: OKCHIOB, KUCIOT, OCHOBAaHUM, COJIEH;

® ONpEeneNsATh NPUHAJICKHOCTh BEIIECTB K OMPEACICHHOMY KJIACCy COECMHEHUI;
® COCTaBJIATH GOPMYJIbI HEOPraHMUYECKUX COCTUHEHUM U3yYEHHBIX KJIaCCOB;

® TPOBOAUTH OMBITHL, MOATBEPKIAIONINE XMMHYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

® pacno3HaBaTh OIMBITHBIM MYTEM PACTBOPHI KUCIIOT U LIEI0UYEH M0 U3BMEHEHUIO OKPACKU
WHJUKATOPA;

® XapaKTepH30BaTh B3aUMOCBSI3b MEX/Y KIaCCaMU HEOPTaHUUECKUX COCIMHEHHIA;

e packpsiBaTh cMbici [lepronnueckoro 3akona J[.M. Menzaeneena;

® OOBSICHATH (DUUYECKUN CMBICT aTOMHOTO (TTOPSIIKOBOTO) HOMEpa XUMHUYECKOTO
AJIEMEHTA, HOMEPOB IPYIMIIBI U Ilepruoa B nepuoauyeckoit cucreme .M. Menaeneesa;

® OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CTPOEHHUS aTOMOB, CBOMICTB 3JIEMEHTOB B
npeJienax MajbIX MePUOJ0B U TNIaBHBIX MOATPYIII;



® XapakTepH30BaThb XUMHYECKHE AJIEMEHTHI (0T BOJOPOJA /10 KalblMs) HA OCHOBE HX
noJIoKeHuss B mepuonnyeckor cucteme J[.M. MeHnneneeBa m 0OCOOCHHOCTEH CTPOCHHS HX
aTOMOB;

® COCTaBJISITh CXEMbI CTPOCHHSI aTOMOB MEpBbIX 20 371€MEHTOB NEPUOANUECKON CHCTEMBI
J.1. Menneneena;

® DPACKpBIBaTh CMBICI MOHATHH: «XHMHUYECKAsI CBSA3bY, «IJEKTPOOTPULIATEITHHOCTDY;

® XapaKTepH30BaTh 3aBUCHMOCTh  (PU3WYECKUX CBOWCTB  BEHIECTB OT  THIIA
KPUCTAITMYECKON PEIIETKH;

® OMNpeAensaTh BUJ XUMUYECKON CBA3H B HEOPraHUYECKUX COCTMHEHUSX;

e u300paxkaTb CXE€MbI CTPOCHHSI MOJIEKYJ BELIECTB, OOpPa30BaHHBIX Pa3HBIMU BHUIAMU
XUMHUYECKHUX CBI3CH;

® pACKpbIBaTh CMBICII TIOHSITHH «HOH», «KATHOH», <«aHHUOH», <AJIEKTPOIUTHI,
«HEIJIEKTPOIUTBD, «AJIEKTPOIUTHUECKAs JUCCOLUAIUNY), «OKUCIUTENbY, «CTETIEHb OKUCICHUS
«BOCCTAaHOBHTEIbY, KOKHCICHUEY, «BOCCTAHOBIICHUEY;,

® OMpeAeNsATh CTENEHb OKUCICHUS aTOMa 3JIEMEHTa B COCTMHEHUY;

® DPACKpBIBaTh CMBICI TEOPUHU AIIEKTPOIUTUUECKON AUCCOIIUAIINN;

® COCTaBJIATh YPAaBHEHUS AJIEKTPOJUTHUECKON JTUCCOLHUAIIMN KUCIIOT, IIET0Y€EH, COJIEH;

e OOBSACHATH CYIIHOCTh IIpoLlecca DSJIEKTPOJUTHUECKON AMCCOIMAIMM M peaKuuil
HOHHOr0 OOMeEHa;

® COCTaBJIATH MOJHBIC U COKPAIICHHBIE HOHHBIC YPABHECHUS PEAKIIUN OOMEHa,
OTIpeAeNATh BO3MOXKHOCTh MPOTEKaHUS peakliuii HOHHOTO 0OMEHa;

MPOBOAMTDH PEAKIUH, TOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB PA3IMYHBIX BEIIECTB;
OTIpEeeIATh OKUCINUTEIh U BOCCTAHOBUTENb;

COCTaBJISITh YPaBHEHUS OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIHil;

Ha3bIBaTh (PaKTOPBHI, BIUSIONIUE HA CKOPOCTh XMMUUYECKOM peaklnuu;
KJIaCCU(UIIMPOBATh XUMUYECKUE PEAKIIUU 10 PA3IMYHbIM IIPU3HAKAM;

® XapaKTepH30BaTh B3aUMOCBSI3b MEXIY COCTaBOM, CTPOSCHHEM H CBONCTBaAMH
HEMETAIJIOB,

® TIPOBOAUTH ONBITHI MO MOJYYEHHUIO, COOUPAHUIO M M3YUYEHUIO XUMHUYECKHX CBOMCTB
ra3o00pa3HbIX BEILECTB: YIIEKUCIIOro ra3a, aMMHaKa,

® pAacCIIO3HABATH OMBITHBIM ITyTEM I'a3000pa3HbIE BEIIECTBA: YIICKUCIIBIN Ta3 U aMMHUAK;

® XapaKTepH30BaTh B3aUMOCBSI3b MEXIYy COCTaBOM, CTPOSHHEM M CBONCTBaAMH
METAIIJIOB;

e Ha3bpIBaTh OpraHMYECKHE BEIIECTBA MO UX (opmylne: MeTaH, 3TaH, dTUJIEH, METAHOIL,
9TaHOJ, TJIMLEPHH, YKCYCHAas KHUCJIOTa, aMUHOYKCYCHas KHCJIOTa, CTEapuHOBas KHUCIOTa,
OJIEMHOBAS KUCJIOTA, TITFOK03a;

® OIICHUBATh BJIMSHHE XMMHUYECKOIO 3arpsA3HEHUsI OKpYKalolled cpelnbl Ha OpraHu3M
YeJl0BeKa;

® TPaMOTHO OOpaIIaThCs C BEIMIECTBAMH B IIOBCETHEBHOM KU3HU

e OMmpeAensiTh BO3MOXKHOCTb TMPOTEKAaHUS pPeaKkUUid HEKOTOPBIX IpeaCTaBUTENEH
OpPraHMYECKUX BEIIECTB C KUCIOPOIOM, BOAOPOJIOM, METAJIIIaMH, OCHOBAHUSIMHU, T'aJIOTEHAMU;

® 00bACHAmMb U OUeHUeamdv pOib KAMAIU3ZAMOPOE 6 MeEPMUUECKOU 00padomke
Memannoe u cniagoe na npeonpuamusax Yenaounckoii ooracmu;

® NpUBOOUMb NPUMEPLL MECHOPOMHCOCHUN PYO YEPHBLIX U UWGEMHBIX MEmanios &
odnacmu, npou3zeo0cmea Uy2yHa u cmaiu, yeemuoii memannypeuu ¢ Yenaounckoii ooracmu;

® 00bACHAmMb U OUEHUBAMb POJb YUEHHIX 6 PpA3GUmMUE NPOMBIUIECHHOCHU
Yenaounckoii ooracmu;

® 00bACHAmMb U OUEHUSAMb POlb KAMAIUZAMOPO8 6 MEPMUUECKOU 00padomke
Memaininoe u cniaeos na npeonpuamuax Yenabunckoii oonacmu;

® paccmMampugams yci08usn (OpmMupoGanus U COXPAHEHUA NONAEIHBIX UCKONAEMbIX
Ha FOxcnom Ypane;

® U3yuUmMb NyMU NOJIYYEHUA KUCT0Pooa Ha npeonpuamusax Yenaounckoi oonacmu;



® paziuuames OCHOBHbIE MEXHOZEHHble UCHOYHUKU 3A2PA3HEHUA ammocepul
Yenaounckou oobracmu, 6vl0e1AmMb CyuieCmeeHHble NPUZHAKU 6UO008 3azpasHumeneil (c
yuemom HPIO Yenavunckoii oonacmu);

® 00bACHAMb U OUEHUBAML POJb YUEHLIX 6 pA3GUmMUE NPOMBLIULIECHHOCHU
Yenabuuckoii oonacmu;

® nOKazvléamy poJib AHMPONOZEHHO20 (PAKMOPA 6 3azPAHEHUU OKPYIHCalouiell cpedvl
npeonpuamuamu Ypana.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

® gbIdBU2AMb U NPOBEPAMb IKCHEPUMEHMATbHO 2UNOME3bl O XUMUYECKUX CBOUCMEAX
gewecms Ha OCHO8e UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU BCMYNAmMb 6 XUMUYEecKue
peakyuu, o xapakmepe u npOOYKmMax paziuyHblX XUMUYEeCKUX peaKyuil;

® Xapaxmepuso8ams 8eujecmsd no coOCmaesy, CMpoeHuio U ceOUCM8eam, YCmManagIueams
NPUYUHHO-CTLEOCMBEHHbIE C8A3U MeAHCOY OAHHBIMU XAPAKMEPUCTNUKAMU 8eUeCmBd;

® COCMAaBNAMb MONEKYIAPHbIE U NOJHbIE UOHHbIE YPABHEHU NO COKPAUWEHHbIM UOHHBIM
VPaBHeHUsAM,

® /POCHO3UPOBAMb  CNOCOOHOCMbL — Geujecmed  NposGIAmMb  OKUCIUMETbHbIE — UTU
80CCMAHOBUMENbHBIE CEOUCMEA C YYEMOM CHENneHell OKUCAEHUS 3]1eMEeHMOo8, 6X005UuuUx 6 e20
cocmas;

® CcoCcmasnAmv  YpAGHEHUs — peakyul, COOMBEmMCMBYIOWUX NOCIe008aAMENbHOCIU
npespaujeHuli HeOpeaHU4ecKux 6ewecme pasiuiHblX Kiaccos;

® guidguecamv U NpPoGepsAMb  IKCHEPUMEHMANIbHO — 2UNOme3bl O  pe3ylbmamax
8030eticmeus pa3uuHblX PaKmopos Ha U3MeHeHUue CKOPOCMU XUMUYECKOU peaKyuu;

® UCNONBL306aMb NPUOOPEeMEHHbLE 3HAHUS 01 IKOIOSUUECKU 2PAMOMHO20 NOBEOEHUs. 8
OKpyoscarouell cpeoe;

® UCNOIBL308aMb NPUOOPEMEeHHble KII0Yegble KOMNEeMEeHYUU NPU GblNOJTHEHUU NPOEKMO8
U  Y4eOHO-UCCIe008amenbCKUX 3a0ay Nno  U3VYEHUI0  C8OUCmE, Cnocob08 NOoNyYeHUs U
PACNO3HABANHUSL 6EUJECTNE;

® 00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O 8eUleCm8ax U XUMUUECKUX NPoYeccax,

® Kpumuyecku OMHOCUMbCA K NCe8OOHAYUHOU UHGDOpMayuu, HedoOpoco8ecmHuol
peKname 8 cpedcmeax Macco8ou uHgopmayuu;

® 0co3HABAMb 3HAYEHUEe MeOpemudyecKux 3HAHUtli Nno XUMuu O1si HNPAKMUYECKOU
oesmenbHOCMU YeloseKa,

® cozdasamv MoOenu U cxemvl OJisl peuleHuss Y4eOHbIX U NO3HABAMENbHLIX 3a0ay;
HOHUMAMb He0OX00UMOCMb COONI0OEHUS NPEeONUCAHUll, Npeonazaemvlx 8 UHCMPYKYUAX No
UCNONIL30BAHUIO TIeKapcme, cpedcma O6bimosol XumMuu u op.;

® gbIAGNAMb 3AKOHOMEPHOCMU RPUMEHEHUA 2UOpPO- U RUPOMEMANTIYPUYECKUX
Meno008 noJIyueHus YeeMHbIX Memasinoe na npeonpuamuax Yenadounckoi oonacmu;

® 00bACHAmMb U OUEHUBAMDL POJbL YUEHLIX 6 PpA3GUmMUE NPOMBIULIECHHOCHU
Yenabuuckoii oonacmu;

® guviaenams npupoonvle ocodennocmu Yenabunckoiui obdracmu u  ycioeus
dopmuposanusa u coxpanenus npupoouvix 06vekmos na FOxcrnom Ypane;

® nokaszvleamo 3HayeHue 00beKmueHo20 uccieooeanus XUMUYeCcKoil
RPOMBIUIEHHOCIU 013 KAYeCMBEeHH020 MOHUMOPUHZA COCMOAHUA OKpYycaroueil cpeovl u
YPOGHA 8030elicmeus uen08eKka Ha npupooy.

2. COJIEPXKAHUE YYEBHOI'O KYPCA «XUMMSI»

Conep:xkanue yueOHOro npeamera «Xumus. 8 kiace»

BBenenue (4 4)



[IpenmMer xuMuu. Meroabpl TO3HAHHMA B XUMHUU:  HAOIIOJEHHUE,OKCIIEPUMEHT,
MoJenrpoBaHue. FICTOUHUKY ~ XHUMHYECKOH uH(pOpManuu, ee IMOJydeHHue, aHauu3 U
MPEJICTABICHUE €r0 Pe3yIbTaTOB.

[ToHsATHE O XUMHUYECKOM 3JIEMEHTE U (POpMax €ro CyIiecTBOBAHUS: CBOOOJHBIX aToMax,
MPOCTHIX U CJIOKHBIX BEIIECTBAX.

[IpeBpamenus BemecTB. OTINYNE XUMUYECKUX PEeaKUUi OT GU3NUecKuX sBJIeHUU. Ponpb
XHUMUU B )KU3HM YeJIoBeKa. XeMohuausau xeMohoous.

Kparkue cBenenus u3 uCTOpU BOZHUKHOBEHUS U PA3BUTUSAXUMUU. POb 0T€UECTBEHHBIX
YYEHBIX B CTAHOBJICHUU XUMHUYECKONHHAayKn — pabotsl M. B. JlomonocoBa, A. M. bytneposa, Jl.
H. Meuneneena.

XuMHYecKass CHMBOJIMKA. 3HAKM XHUMHUYECKHUX OJJIEMEHTOB MW IPOUCXOXKIEHUE HX
Ha3BaHuU. Xumudeckue Gopmynbl. Munekcel u kodddumumeaTsl. OTHOCUTEIBHBIE aTOMHAs U
MoJieKyJispHass Macchl.IlpoBenenre pacyeToB MaccOBOM JI0IM XHMHUYECKOTO 3JEMEHTa B
BEIIECTBE Ha OCHOBE €ro (hOpMYIIbI.

[Tepuonnueckas cucrema xumuueckux siemeHToB . M. MeHneneeBa, ee CTpyKTypa:
MaJble U OOJbIINE MEPUOAbl, TPYNIBl U moArpynmnsl. [lepuonunyeckas cucreMa Kak CIpaBOYHOE
nocoOue JIsl MOTYYCHHSI CBEICHUN O XMMHYECKHUX dJIEMEHTAX.

demoncTpauuu. 1. Mogenu (mapoctepkHeBble 1 CrroapTra—bpurieda) pazmnyHbIX
MPOCTHIX U CIIOKHBIX BElECTB. 2. KoeKIUsACTEeKIIHHON XuMudeckoi nocyasl. 3. Komekius
MaTepUaJIOB W M3JIEJIMA U3 HUX HAa OCHOBE allfoMUHMS. 4. B3auMoaelcTBue Mmpamopac KuciaoTou
Y IOMYTHEHHE U3BECTKOBOU BOJIBI.

JlaGoparopHbie onbIThl. 1. CpaBHEHHE CBOMCTB TBEPIBIX KPUCTATUIMYECKUX BEIIECTB U
pactBopoB. 2. CpaBHEHHE CKOPOCTH HCIAPEHUSBOIbI, OJIEKOJOHA W S3TUIJIOBOTO CIHPTa C
GbuUIBTpOBAIBHON OyMarw.

Tema 1. ATOMBI XUMHUYECKHUX 3JIEMEHTOB (9 u)

AToMBbl Kak ¢opMa CyIIECTBOBAHUS XHUMHUYECKUX 3JIeMEHTOB.OCHOBHBIE CBEACHUS O
CTpOCHUHM aTOMOB. JloKa3zaTenbCTBa CIOXKHOCTH cTpoeHus atoMoB. OmbiTel Pesepdopna.
[TnanerapHassMOJENBCTPOCHUS aTOMA.

CoctaB aTOMHBIX fAl€p: HPOTOHBI, HEUTPOoHBL. OTHOCUTENIbHAsIATOMHAs Macca.
B3anmocBs3b NOHATUH «IIPOTOH», «HEUTPOHY», KOTHOCUTENbHAS aTOMHAsl Maccay.

H3meHeHne duciaa TPOTOHOB B sIpe aToMa — OOpa3OBaHHWE HOBBIX XUMHUYECKUX
3JIEMEHTOB.

N3meneHnue yncina HEHTPOHOB B siipe atoMa — o00Opa3oBaHMEN30TONOB. COBpEeMEHHOE
orpeziesieHue MOHITUS «XUMHUYECKUN 3meMeHT». M30Tomnbl Kak pa3sHOBUIHOCTH aTOMOB OJHOTO
XUMHUYECKOT03JIEMEHTA.

OnexTpoHbl. CTpOEHUE AIEKTPOHHBIX YPOBHEM aTOMOB XMMHUYECKHX DJIEMEHTOB MaJbIX
nepuoioB. [loHsiTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.

[lepuonuueckas cucrema xumudeckux nsiemMeHtoB [[. M. MenpaeneeBa u CTpoeHHE

aTOMOB — ()M3HWYECKHI CMBICT MOPSAAKOBOIO HOMEpa 3JEMEHTa, HOMEpa TpyMIbl, HOMEpa
nepuosa.

N3MmeHeHne ynciia JIeKTPOHOB HAa BHEIIHEM JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO
JJIEMEHTa — 00pa30BaHUE IMOJIOKUTENBHBIXU OTpULATEIbHBIX MOHOB. MOHBI, 00pa3oBaHHbIE

aToMaMu METaJUIOBU HeMeTauioB. [IpyuunHBl U3MEHEHUS METAUTMYECKUX U HEMETAIUTMYECKHUX
CBOHMCTB B mepuoaax u rpynmnax. OOpazoBanue OWHapHBIX coeauHeHui. [loHsTHE 00 MOHHOU
cBs3u. Cxembl 00pa30BaHUs MOHHOM CBsI3H. B3anMopeiicTBie aTOMOB JIEMEHTOB — HEMETAJIIOB
MeXyco0oil — o00pa3oBaHME JBYXaTOMHBIX MOJEKYJ MpocThiX BemecTB.KoBaneHTHas
HETOJISIPHAsI XUMUYECKasl CBSI3b. DJICKTPOHHBIC U CTPYKTYPHBIC (DOPMYITHI.

B3anMozeiicTBue aTOMOB HEMETAZIOB MEXIy co0oii — oOpa3oBaHHe OWHAPHBIX
COEIMHEHUI HEMETaIOB. DIIEKTpooTpuliaTebHOCTh. KoBasienTHast mosisipHast cBsi3b. [lonsTue o
BaJICHTHOCTH KaKCBOMCTBE aTOMOB 00pa3oBBIBAThH KOBaJICHTHbIE XUMHUYECKHE
ces3u.CocraBnenne ¢GopMynl OWHAPHBIX COCAMHEHHWA 1O BaJlGHTHOCTH. HaxoxaeHue
BaJICHTHOCTH 110 (popMyJie OWHAPHOTO COCTUHEHUS.

B3aumMoneiicTBie aTOMOB METaJUIOB MEXIy c000ii — o00pa3oBaHHE METAUIMYECKHX
KpucTauioB. [[oHATHE 0 METATIIMYECKOM CBSI3H.



JdemoncTpanuu. Mojenn aTroMOB XMMHUYECKHX 3JIeMEHTOB. [lepmoanueckas cucrema
xummuaecknx 3neMeHToB /1. V. MenaeneeBa (pa3nuvHbie (OPMBI).

JlaGoparopHble onbIThl. 3. MojaenupoBaHue MOpPUHIUINA JEHCTBUACKAHUPYIOIIETO
MHUKpockomna.®* 4. M3rotoBieHue Mojeneil MOJEKyJIOWHApHBIX coequHeHui. 5. M3roroBneHue
MOJIEH, UILUTIOCTPUPYIOIEH CBOMCTBA METAJUIMYECKON CBSI3H.

Tema 2. IIpocThie BemecTBa (6 1)

[TonoxeHnne MeTamuioB U HeMeTAIIOB B IlepronnueckoiicncreMe XUMAYECKUX 3JIEMEHTOB
J. 1. Menneneena.

BaxneimmenpocTeie BemecTBa — METAIbI (KEJIe30, aTlOMUHHM, KaJbIMi, MarHUM,
HaTpui, kanuit). O0ume pru3ndIecKkue CBOMNCTBAa METaJLIOB.

Baxueiiime mpocTeie BellecTBa — HEMETAUIBI, 00Opa30BaHHBICATOMAMU KHUCIOPOa,
BOJIOpOJa, a30Ta, cepbl, dochopa, yraepoaa.Monekysabl MPOCTHIX BEUIECTB — HEMETAIOB —
BOJZIOPO/1a, KMCJIOPO/1a,a30Ta, TaIOreHoB. OTHOCUTENbHASL MOJICKYJIIpHAs Macca.

CrocoOHOCTh aTOMOB XUMHYECKHX D3JIEMEHTOB K OOpPa30BaHMIOHECKOJIBKHUX IPOCTHIX
BEIIECTB — auIOTponus. AJUIOTpOomHbIe MoauduKauuu Kuciopona, Gocdopa, omosa.
Meramnueckue ¥ HEMETAUIMYECKHE CBOMCTBA MPOCTBIX BemecTB. OTHOCUTENBHOCTh
TOTOMOHSTHSL.

Uucno Asorampo. KonumuectBo BemiectBa. Mok, MomspHas macca. MossipHbIid 00beM
ra3o00pa3HbIX BemiecTB. KpaTHble €MUHUIBI H3MEPEHHUST KOJIMYECTBA BEIIECTBA — MUJUTUMOIIb U
KHJIOMOJIb, MUJUTUMOJISIpHAs u KWJIOMOJISIpHAs Macchl BEILIECTBA,
MUJUTAMOJIIPHBIMUKAIIOMOJISIPHBIN 00BhEMBI Ta3000pa3HbIX BEIIECTB.

PacueTsl ¢ ucCHoOnb30BaHMEM MOHATHA «KOJMWYECTBO BEIIECTBA»,«MOJISIPHAST Maccay,
«MOJISIPHBIN 00bEM Ta30B», «UUCIO ABOTAIAPOY.

demoncTpauuu. I[lomydenune o3ona. OOpasiel O6emoro W ceporoosioBa, Oenoro u
KkpacHoro (ocdopa. HekoTropbie MeTamibl U HEMETAUIBl C KOJMYECTBOM BellecTBa | MOIb.
MousipHbIii 00beM ra3000pa3HBIX BEIICCTB.

JlabopaTopHble onbIThl. 6. O3HAKOMJIEHUE C KOJUIEKIIMEN MeTaoB. 7. O3HaKOMIIEHUE
C KOJUIEKIINEN HEMETAJLIIOB.

Tema 3. CoennHeHUs XMMHYECKUXIJIeMeHTOB(14 u)

Crenenp oxucneHusi. CpaBHEHME CTENEHU OKMCIEHHsS M BajleHTHOCTH. OmnpeneneHue
CTCTICHH OKHCJICHHsS JIEMEHTOB B OMHapHBIX coenuHeHUsiXx. CocrtaBieHue (HopMynn OMHApPHBIX
COEIMHEHMI,00IITHH cIoco0 UX Ha3BaHMM.

bunapHbie coeMHEHUS METaNIOB ¥ HEMETAJIOB: OKCHUIIBI, XJIOPUIBI, CYITb(QUABI U TIP.
CocraBnenue ux Gopmy.

bunapuble coeMHEHHS HEMETAJJIOB: OKCHJBI, JETYYHE BOJOPOJHBIE COCIUHEHHUS, WX
cocraB W Ha3BaHus. [IpencraBuTenn OKCHAOB:BOJA, YIJIEKHMCIBIA TIa3, HEramleHas W3BECTb.
[IpeacraBuTeny JIETYYHMXBOIOPOIHBIX COEAMHEHUN: XJIOPOBOJOPO] U aMMHUAK.

OcHoBaHus, UX COCTaB U Ha3BaHus. PacTBopumocTh ocHOBaHMiB Bojze. [IpencraBurenu
HIeNIouei: TUAPOKCUIBI HATPUS, Kaus MKanblus. [loHsTHe 00 MHIUKATOpaX W KAa4eCTBEHHBIX
peaKIusx.

Kucnotel, ux coctaB u HazBanus. Kiaccudukanus kucnot.lIpeacraBurenst KHCIOT:
cepHasi, coysiHas, a3oTHas. [lonsTue o mkane kuciaotHocty (mkana pH). M3mMenenue oxpacku
WHJIUKATOPOB.

Conmn Kak NpoM3BOJHBIE KUCIOT M OCHOBAaHUM, UX COCTaB M Ha3BaHWs. PacTBOpUMOCTH
cozeii B Boze. [IpencraBurenu comneil: xnopu HaTpus, kKapOoHaT U Gochat KaibLus.

AMop(dHbIE U KpUCTANINYECKIE BEIIECTBA.

Me:xXMOoIeKyIsIpHble B3aUMOJAEHCTBUSA. THIIBI KPUCTAUIMUECKUXPELIETOK. 3aBUCUMOCTD
CBOMCTB BEILIECTB OT TUIIOB KPUCTAUIMYECKUX PEIIETOK.

Yuctele BemecTBa U cMmecd. I[Ipumepbl >KMIKUX, TBEPIBIX U Ta3000pa3HBIX CMECEH.
CBoOMCTBa 4HCTHIX BeliecTB M cMmeced. Mx cocraB.MaccoBas u 00OBeEMHas HOJIW KOMIIOHEHTA
cMecu. PacueTsl, CBsI3aHHbBIE C UCTIOJIb30BAHUEM TTOHSTHUS «I0JISI.

JdemoncTpauuu. OOpasmbpl OKCHJIOB, KHCIOT, OCHOBaHMH ©  cojei.Moxenu
KPUCTAINIMYECKUX PEIIeTOK XJIOpHaa Harpws, anMmasa, okcuga yriepoaa (IV). KucmorHo-
LIEJIOYHbIE WHIUKATOPbl, W3MEHEHHUEUX OKpPAaCKM B pPa3JIMYHBIX Cpelax. YHHUBEPCAIbHBIN
WHJUKATOP U U3MEHEHHE €0 OKPAaCKH B pa3ianuHbIx cpenax. [Ilkana pH.



JlaGoparopHblie onbIThbl. 8. O3HAKOMJIEHHE C KOJUICKIIUEH OKCHAOB. 9. O3HaKOMIIEHUE
co cBoiictBamu ammuaka. 10. KauectBeHHasspeakuys Ha yriekucislid ra3. 11. Onpenenenue pH
pacTBOPOB KHUCIIOTHI, Ieaoun U Bojbl. 12. Onpenenenne pHIMMOHHOTO 1 sI0JJOYHOTOCOKOB Ha
cpeze mionoB. 13. O3HakomiieHHE C KoOJUIEKIHMEeH coseil.14. O3HakoMieHUE ¢ KOJUIeKIuen
BEIIECTB C PpPa3HbIM THUIIOM KPUCTAUIMYECKOW pemieTku. M3rotoiaenue  mopeneut
KpUCTAITMYECKUXpenieTok. 15. O3HakoMiieHre ¢ 00pa3iioM ropHOM MOPOIHI.

Tema 4. U3meHneHusi, npoucxoasimuec Bemecrsamu (12 1)

[lonsiTue ABIIEHUI, CBSI3aHHBIX C U3MEHEHUSIMH, POUCXOISALUIUMU C BEIIECTBOM.

SIBneHusi, cBsi3aHHBIE C HM3MEHEHHEM KPHUCTAJUIMYECKOTO CTPOEHUS BEILIECTBA IpU
MOCTOSSHHOM €ro cocrtaBe, — (usuueckue sBiaeHus.dusnuueckre SABICHUS B XUMUU:
TUCTHIUISIMS, KPUCTAJUTM3AIUS,BBIMMADUBAHUE W BO3TOHKA BEMIECTB, (UIBTPOBAaHUE U
eHTpU(yTUpOBaHHUE.

SIBneHus, CBsI3aHHBIE C HM3MEHEHHEM COCTaBa BELIECTBA, — XHMHYECKUE PEaKIIMH.
[TpusHaku U yCIOBHUS NPOTEKAaHUS XUMHUYECKHXpeakiuil. BrbiieneHue TemioTsl U cBeTa —
peakuuu roperus. [TorsTre 00 9K30- M SHIOTEPMHUYECKHUX PEAKIIHSIX.

3aKOH COXpaHEHUs MAcChl BEIIECTB. XUMHUUYECKHUE YpaBHEHHS.3HAUECHUE HWHJIEKCOB M
ko3 duuuentoB. CocTaBieHHEe ypaBHEHHUHXMMUYECKUXpeaKUuid.PacueTsl Mo XUMHUYECKHM
ypaBHEeHUsAM. PerieHue 3agady Ha HaxoXKIEHHE KOJMYECTBA, MAacChl WM 00beMa MpOAYKTa
peaKiuy MOKOJIMYECTBY, Macce Wik 00beMy UCXOIHOTO BEIIECTBA. PacueThl ¢ UCIOIb30BAaHHEM
MOHSTHS «IOJIS», KOT/Ia HCXOIHOE BEIIECTBO JAaHOB BHUJIE PAaCTBOpA C 3aJaHHOW MacCOBOM J1oyei
PacTBOPEHHOTO BELLIECTBA WJIN COJIEPIKUT ONPEACIECHHYIO JI0JII0 IPUMECEH.

Peakumu  paznoxenusa.  IlpeacraBieHne O  CKOPOCTH  XMMHUYECKUXPEAKIUH.
Karanuzatopel. ®epmentsl. Peaknun coegunenus. Karanutuueckue M HEKATaTUTUYECKHE
peakuuu, oOpaTumble W HeoOpaTuMble peakiuu. Peakuuum 3amemieHusi. Psn akTUBHOCTH
METaJVIOB,eT0 MCIOJIb30BaHUE [UIs MPOTHO3UPOBAHUS BO3MOXXHOCTU TPOTEKAHMUS pPEaKLIUN
MEXly MeTaJlJIaMH M KUCJIOTaMH, peaKlIUi BHITECHEHUSIOJHUX METaNIOB U3 PACTBOPOB UX COJIeH
apyrumu  MertaiamMu. Peakumm oOmena. Peakumm HeWTpamuzanuu. YCIIOBUS MPOTEKAHUS
peakuuit oOMeHa B pacTBOpax /10 KOHIIA.

Tunel XUMUYECKHX peakui Ha IpUMEpPE CBOWCTB BOJbL. PeakuusapasinoxeHus —
3EKTpoNn3 BOJbl. Peakuuu coeAnHEHUs — B3aUMOJICHCTBUE BOJBI C OKCHJIAMH METAJUIOB U
HEMETAJUIOB. YCIIOBHE B3aMMOJCHCTBUS OKCHUJIOB METAJUIOB M HEMETALUIOB C BOJOM.
[TonsiTne«ruapokcuapl». Peakunu 3aMelenuns — B3auMOICHCTBHE BOJIBI ¢ MeTauiaMu. Peakunu
oOMeHa — THIPOJTU3 BEUIECTB.

JdemoncTpauuu. [Ipumeps! GU3NUECKUX SBICHUN: a) TUIaBieHUenapadguHa; 6) BO3TOHKa
nosa Win OCH30MHOM KUCIIOTHI; B) PACTBOPEHHE OKPAIICHHBIX COJe; I) nudQy3ust TyIIHCTHIX
BEIIECTB C TropsAlieil JamMmoykyd HakanuBaHus. lIpuMepbl XMMHUYECKUX SIBJICHMil:a) TOpeHHe
marHusi, (ocdopa; 0) B3auMOJCHCTBUE CONISTHOW KHCIOTHI C MpPaMOpPOM MM MEJOM; B)
nosydeHue ruapokcuna menu (II);r) pacTBopeHHe MONYy4EeHHOTO THAPOKCHUIIA B KHUCIOTaX; )
B3anmojeiictue okcuaa memu (II) ¢ cepHOM KHCHIOTOM TpU HArpeBaHUU;E) pPA3JIOKECHHE
NepMaHraHaTa Kajlus; *) pa3joKeHUe MEepOKCUAABOJOPOIa C TIOMOIIbIO TUOKCHA MapraHia u
KaTana3bl KapTOQEISIUIU MOPKOBH; 3) B3aUMOICHCTBHE Pa30aBIEHHBIX KUCIOT C METAJUIAMHU.

JlaGoparopuble onbiThl. 16. IlpokanuBanue Meau B IJIAMEHUCIUPTOBKU. 17.
3amerienue Meau B pactBope xiopuna meau (1) sxenesom.

Tema 5. IlpakTukym 1.
IIpocreiimme onepannu ¢ BemecTsoM (3 u)
1. ITpaBuia TeXHUKH OE30MACHOCTH MPHU paboTe B XUMHUYECKOM KabuHeTe. [Ipuembr oOpamieHus
¢ J1abopaTopHbIM OOOpYJOBaHHWEM M HarpeBaTeNbHBIMU mpubopamu. 2. HaOmromenus 3a
M3MEHEHHUSMH, TPOUCXOSAIINMHU C TOPALICH CBEUOH, U UX ONMUCAaHUE (JIOMAIIHUN SKCTIEPUMEHT).
3. AHanu3 TouBHl U BOJBI (HOMamrHHUdKCiepuMeHT). 4. [Ipu3Haku XUMUYECKUX peakiuid. 5.
[TpurotoBneHne pacTBOpa caxapa U pacueT ero MacCoBOM JTOJIU B PacTBODE.

Tema 6. PactBopenue. PacTBopsl.CBoiicTBa PacTBOPOB 3/1eKTPOJINTOB (18 u)

PacTBOpenue Kak (UBUKO-XUMHYECKUH  MpoIiecc. [TousiTeornaparax u
Kpuctamioruaparax. PactBopumocts. KpuBble pacTBOPUMOCTH KaK MOJENb 3aBUCUMOCTHU
pacTBOPUMOCTH  TBEPABIXBEIIECTBOT TemrepaTyphl. HacklllleHHble, HEHAChIIEHHbIE U
MEePECHIILEHHBIEPACTBOPHI. 3HAYEHUE PACTBOPOB ISl IPUPOABI U CENBCKOTO X035MUCTBA.



[lonsitTue 00 5SIEKTPOTUTHYECKON JUCCOLUAIMM. OJIEKTPOJIUTBIA HEIIEKTPOJIUTHI.
MexaHu3M JUCCOLMALMNA  AJIEKTPOJIUTOB C pa3lW4YHBIM  XapakTtepoMm cBsi3u. (CrTeneHb
ANEKTpONUTHYECKOU nuccounanuu. CuibHbIE U cadble 3JeKTPOIUTHI.

OCHOBHbIE TIOJIOKEHUSI TEOPUHU ANEKTPOJUTUUECKON auccoruanuu. oHHbIe ypaBHEHHS
peakmuii. Peakinu oOMeHa, UAyIue JOKOHIIA.

Krnaccudukanust "OHOB U UX CBOHCTBA.

Kucnotel, ux xmaccudukanus. Jlucconuanus KUCIOT U MX CBOWCTBA B CBETE TEOPHH
JIEKTPOJIUTUYECKON  auccouuanuyd. MOoJeKyasipHble W HMOHHBIE YPaBHEHHsS PEaKLMM.
B3anmoneiicTBrue KHUCIOT CMETaulaMU. OJEKTPOXUMHYECKHN PSAJ HANpsHDKEHUA METasuloB.
B3anMozaeiicTBHEe KHUCIIOT C OKCHUIAMH METAJUIOB. B3auMoIelcTBHE KUCIOTC OCHOBAHUSIMU —
peakiusi HeWTpanu3aluu. BsaumoneiicTBue KHUCIOT ¢ coisiMH. Vcmonb3oBaHue TaOIMIIBI
PacTBOPUMOCTH JIJIS1 XapaKTEPUCTUKN XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanust, ux kinaccupukanus. Jlucconmanuss OCHOBaHMHM HHUX CBOICTBa B CBETE
TEOPUU  DJIEKTPOIUTUYECKOW  nuccouuanuu.B3auMoaeicTBue  OCHOBaHUM € COJISIMHU.
Hcnonb3oBanne  TaONUIBIPACTBOPUMOCTH  JUJISI  XAPAKTEPUCTUKM XUMHUYECKUX  CBOWCTB
ocHOBaHUH. B3anmoneicTBue menovueil ¢ OKCHIaMU HEMETAJIOB.

Comnm, ux auccoluanusi 1 CBOMCTBA B CBETE TEOPUHU BJIEKTPOJIUTUUYECKON JUCCOLIMAIUY.
B3auMopeiicTBre coleli ¢ MeTauIiaMHu,0CO0CHHOCTH 3THX peakiuid. B3aumopeicTBue coiel ¢
consimu. Micnionp30BaHre TAaONHIBI PACTBOPUMOCTH JUTSI XapaKTEPUCTUKUXHUMHUECKUX CBOWCTB
COJIEH.

O06o0uieHne cBeeHn 00 oKcHIax, UX KiIaccu(UKaIui U CBOUCTBAX.

['eneTnueckue psasl MeTamuia 1 HeMetauia. ['eHeTnyeckas cBs3b
MEXAY KJIaCCAMH HEOPTaHMYECKUX BEIIECTB.

OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OmnpeneneHue CTENEHEW OKUCICHHS IS DJIEMEHTOB, OOpa3yrOIIMX BEIIECTBA Pa3HBIX
KjaccoB. Peaknuum HOHHOrO oOOMEHa M OKHCIHUTEIbHO-BOCCTAHOBUTEIIbHbBIE peakuuu.
OKucnuTeNb U BOCCTAHOBUTENb, OKUCIIEHHE U BOCCTAHOBJICHUE.

CocraBieHue  ypaBHEHUM  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIXPEAKIIUA  METOAOM
AJIEKTPOHHOTO OallaHca.

CBoiicTBa NMPOCTBIX BEHIECTB — METAUIOB M HEMETAJUIOB, KHCIIOTH COJEH B CBETE
OKUCITUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIHIA.

JdemoHcTpauuu. lcneiTanne BemECTB M UX PACTBOPOB Ha AIIEKTPONPOBOIAHOCT.
3aBUCUMOCTh  AJICKTPONPOBOJHOCTA YKCYCHOM KHCJIOTBI OT KOHIIEHTpauuu. JIBuxkeHue
OKpAIlICHHBIX MOHOB B DJICKTPUYECKOM Iojie. B3auMojelcTBHE IIMHKAa C CEpOM, COJISTHOM
kuciotoit,xaopugom Meau (II). T'openne maraus. BzaumopeiicTBrue XJI0pHOHN CEpOBOAOPOIHON
BOJIBI.

JlabopaTopHble onbIThl. 18. B3auMmonelicTBue pacTBOpPOB XJOpPUAAHATPUS M HUTpaTa
cepebpa. 19. [lomyyenne HepaCTBOPUMOTO THIPOKCUIA U B3aUMOJICUCTBHE €To ¢ KucioTamu. 20.
BsaumonelictBuekuciaor ¢ ocHoBanusamu. 21. B3aumMonelcTBre KHUCIOT ¢ OKCHIAMUMETAILIOB.
22. BzaumogneicTBHUe KHUCIOT ¢ MeTauiamMd. 23. BzaummoneicTBHe KHCIOT C cosIMu. 24.
BsaumonelictBue 1menoueil ¢ kucaoraMu. 25. BzamMopedcTBHe IIEIOYEH € OKCHOAAMU
HEMETAaJUIOB.

26. BsaumogeiictBue menode c comsamu. 27. IlonydyeHne u  CBOMCTBaHEPAaCTBOPUMBIX
ocHoBaHHH. 28. BzaumonelcTBHEe OCHOBHBIX OKCHIOB C Kuciaotamu. 29. B3aumopeiicTBue
OCHOBHBIX OKCHUJIOB ¢ BOj0i1.30. B3aummoneiicTBUe KHUCIOTHBIX OKCHUIIOB C mienoyamu. 31.
B3anMozaeiicTBHe KHUCIOTHBIX OKCHIOB ¢ BOXOil. 32. B3amMoneiicTBHue cojielic KUCIOTaMHu. 33.
B3aumopeiictBue coneit ¢ menouamu. 34. BzaumopneiictBue coseid ¢ comsmu.  35.
B3anmoneiicTBre pacTBOPOB COJICHC METaIaMHU.

Tema 7. [IpakTukym 2. CBolicTBa pacTBOPOBYIEKTPOJIUTOB(] 1)
I. Honublie peakiuu. 2. YCIoBUS TEYEHUS XUMHUYECKUX PEAKIHMN MEXIy pacTBOpaMu
AJIEKTPOJINTOB 10 KOHIA. 3. CBOMCTBAKUCIIOT, OCHOBAaHUM, OKCUAOB M cojeil. 4. PemeHue
SKCHEPUMEHTAIBHBIX 3a7a4.
Pe3epBHOe Bpemss — 1 u.

Conep:xxanue yueOHOro npeamera«Xumus. 9 kiaace»



BBenenune. O0masi XapakTepuCTHKAXUMHYECKHUX JIEMEHTOB M XUMHYECKHX
peakuuii.llepuoanyeckuii 3axoH 1 Ilepuoanyeckas cucreMaxumudeckux daementon /1. U.
Memnpesneena (10 )

XapakTepUCTHUKA 3JIEMEHTA I10 €ro MOJIOKEHUIO B [lepnoanueckoil cucteMe XMMHUYECKUX
sneMmeHToB [[. . Menneneera. CBOMCTBA OKCHUIOB, KHCJIOT, OCHOBAaHUU M COJIEH B CBETE TEOPUU
AIEKTPOIUTUYECKON AUCCOLMALIMN ¥ OKUCIICHHS — BOCCTAHOBJICHUSI.

[TonsiTe o0 mepexomHbIX AneMeHTax. AMdoTepHOCTh. ['eHETHYEeCKU psii IePEX0IHOTO
AJIEMEHTA.

[lepuonuueckuii 3axkoH u Ilepuomuueckas cucrema XuMuueckuxdsiementoB [[. U.
Meunneneesna.

XumHu4ecKass OpraHu3alus >KUBOW M HEKHMBOW NPUPOABI. XMMHUYECKUH COCTaB sipa,
MaHTUH U 3€MHON KOpbL. XMMHYECKHE DJIEMEHTHI B KIJIETKaX >KMBBIX OpraHu3mMoB. Makpo wu
MUKPO3JIEMEHTHI.

O06o01eHre cBeACHNI 0 XUMHUUYECKUX peakiusax. Kimaccupukamus XuMUYecKuX peakIuit
M0 PAa3IUYHBIM TPU3HAKAM: «YHCIO M COCTaB PEarupyromux W 00pa3yroluXcs BEIIECTBY,
«TeroBOM 3 eKT»,«HANPaBICHUE», «U3MEHEHHE CTEMeHel  OKHUCIEHUS  DJIEMEHTOB,
00pa3yroIKX pearupyroilre BemecTBay, «(pa3ay, «ICIOIb30BaHUE KATAIU3aTOPaY.

[TonsiTue O CKOpOCTH XMMHYECKON peakuuu. DakTopbl, BIUAIONIME HA CKOPOCTh
XUMHYecKuX peaknuii. Karanuzatopsr u karanu3. MIHTUOUTOpBl. AHTHOKCHIAHTHI.

demoncTpauuu. Pazmuunsie opmer Ttabmunel J[. M. MenneneeBa.Mogenu atoMoB
ayeMeHTOB 1—3-r0 mepuomoB. Mojenb CTPOSHUS3EMHOTO Imapa (MOTEepedHbId paspes).
3aBUCUMOCTh CKOPOCTHM XHMMHMYECKOM pEaKUuu OT NPUPOABl PEarupyrolux BelIECTB.
3aBUCUMOCTBCKOPOCTH XUMHUYECKOM peakuuu OT KOHLEHTPAlMd pearupyroluXxBeecTB.
3aBUCUMOCTh CKOPOCTH XMMHYECKOW pEaKIMM OT IUIOIIAJUCONPUKOCHOBEHMS PEArMPYOIIHNX
BEIIECTB («KUISIIIUN cI0i»). 3aBUCUMOCTb CKOPOCTH XMMHYECKOM peaklHu OT TeMIepaTypbl
pearupyrommnx BemecTB. ['OMOreHHbI U TeTepOreHHbI KaTanu3bl. DepMEeHTATUBHBIN KaTalus.
WNurubuposanue.

JlaGoparopuble onbIThl. 1. [lonmydeHuwe ruapokcuaa IMHKA M HMCCIEAOBAHUE €r0
cBOICTB. 2. MonenupoBanue nocrpoenus [lepuonndeckoil cucTeMbl XUMUUYECKUX 3JIEMEHTOB /.
N. Menneneena. 3. 3amenieHue xene3oM Menu B pactBope cyibdara meau (II). 4. 3aBucumoctsb
CKOPOCTHM XHMMHUYECKOW pEakuuu OT MPUPOAbl PEArupPYIOIIMXBEIIECTB Ha MpUMEpe
B3aUMOJICUCTBUSI KUCIOT C METaulaMHu. S. 3aBUCUMOCTb CKOPOCTH XHMHYECKOM pPEaKIuu OT
KOHILIGHTpAllMM  pearupyroux BEHIECTB HA NpUMEpe  B3aUMOJCHCTBHUS  IIMHKAa C
COJITHOMKHUCIIOTOM pa3IMYHON KOHUEHTpaHu. 6. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peaKIu
OT IUIOIIAIM COMPUKOCHOBEHUSI pearupyronmxseniecTs. 7. MoaenupoBaHue «KUIISIIETO CIO0SI».
8. 3aBUCUMOCTbCKOPOCTH XMMHYECKOM pEaKIUH OT TEMIIEpaTyphbl PEarupyrolrx BEIIECTB Ha
npuMepe B3aumojeiictBus oxcuga meau (II) ¢ pacTBopoMcepHOW KHCIOTBI pazIUYHON
TeMriepaTypbl. 9. PasnokeHue NEepoOKCHAAaBOIOpOJa C IMOMOIIbl0 okcuja mapranma (IV) u
katanasbl. 10. OOHapyxeHue KaTana3bl B HEKOTOPHIX MUIIEBbIX npoaykTax. 11. MHrubuposanue
B3aUMOJICUCTBUS KUCIIOT C METAJITIAMU YPOTPOITHMHOM.

Tema 1. Metasuisl (14 )

[Tonoxxenune MeramnoB B Ilepuoanueckoil cucrteme xuMmudeckux osiementoB [ .
MenneneeBa. Meramnueckas KpUCTaNIMUECKasi pelieTka 1 MeTauInueckasi XUMHUeCKasi CBSI3b.
O6mme ¢uzmdeckne cpoiicTBa MeTawioB. CIUtaBbl, MX CBOWCTBA M 3HAYCHHE. XUMHUYCCKHC
CBOMCTBa METAVIOB KaK BOCCTAHOBUTEJIEH, a TakkKe B CBETEUX IOJOXKEHUS B
AJICKTPOXUMHYECKOM Psy HaNpspKeHUM MeTauioB.Koppo3us MeTamioB u crmocoObl OOpBOBI €
Hell. Meramnsl B mpupoze.O01ue croco0bl UX MOTYICHHUS.

O0masi xapakTepuCTHMKAa IIEJOYHBIX MeTalIoB. MertaubiB npupoae. OO6mue
crocoObl mx momydeHus. Ctpoenwe atomoB. lllenodnHple MeTamibl — MTPOCThIC BEIIECTBA.
BaxHeline COEAVMHEHUALIEIOYHBIX METAJUIOB —  OKCHUJIBL, THUAPOKCHABI U  COJIK
(xIopuablL,KapOOHATHI, Cynb(aThl, HHUTPAThl), UX CBOWCTBA W NPHUMEHEHHE B HAPOJIHOM
xo3siicTBe. KanuitHeie yanoOpeHusi.

O0mas xapakrepucTuKa 3JjieMeHTOB rjaaBHod mnoarpynnsill rpymmei. Crpoenue
atomoB. lllenouHO3eMeNbHBIE METAIBI —IPOCTHIE BeElIECTBA. BakHeWInne COeauHEHUs



HIEJIOYHO3EMENbHBIXMETAIIOB — OKCHUbI, THIPOKCUIBI U CONU (XJIOpUIbI, KapOOHATHI, HUTPATHL,
cynbdarsl, pocdarel), UX CBOWCTBA U IPUMEHEHHE B HAPOJHOM XO3SHCTBE.

AmomuHuii. CrtpoeHne artoma, (U3UYECKHE M XUMHUYECKHE CBOMCTBA IMPOCTOTO
BemecTBa. COeMHEHUS AMIOMUHUS — OKCHJI U THUIPOKCHI, HMX aM(OTEpHBIH XapakTep.
Baxwneiimue conu amomunus. I [puMeHeHne amtoMUHNS U €r0 COSTUHEHUH.

Kenezo. Ctpoenue atoma, Qpu3MdecKkue U XMMHYECKHE CBOMCTBANPOCTOTO BEIIECTBA.
I'enernueckue psansl Fe2+ u Fe3+. Baxkueimmeconu kene3a. 3HAUEHUE dJKele3a M €ro
COCIMHEHUH IS IPUPOABIA HAPOJAHOI'O XO3AUCTBA.

JdemoncTpanuu. OOpas3ibl IIETOYHBIX M IIEJIOYHO3EMEIbHBIX MeTalioB. OOpasibl
CIJIaBOB. B3amMojelicTBUE HaTpuisi, JIUTUS U KajdblMs C BOAOW. B3ammojelicTBue HaTpus U
MarHusi ¢ KUciIopoaom.B3zaumozencTBue MeTaiioB ¢ HeMmeTauiamu. llonyuenne rupoxkcuaoB
xenesa (I1) u (I11).

JlabopaTopHble onbIThl. 12. B3aumozeiicTBre pacTBOPOB KMCIOTH COJIEHM C METaJIJIaMH.
13. OsznakomiieHne ¢ pynamu skeneza. 14. OxpammBaHue IUIAMEHU COJISIMU  IIEJIOYHBIX
MetauioB. 15. B3aumopeiictBue kanbius ¢ Boaou. 16. Ilomydenuwe rujgpokcupa Kaiablus U
uccienoBane ero cBouctB. 17. IlonmyueHuwe ruapokcuia adlOMUHUS U HCCIEIOBaHUE €ro
cBoiictB. 18. BzaumopeiictBue xene3a ¢ coisHoiikucioTo. 19. IlomydyeHune ruIpoKCHIOB
xkenesa (I1) u (II1) u n3ydenne ux CBOUCTB.

Tema 2. [IpakTukym 1. CBoiicTBa MeTaIJIOBU UX COeMHEHUI (2 1)
1. OcymiecTBiieHHE UEMOYKH XUMUUYECKUX MpeBpaiieHni.2. [Tonydenne u cBOMCTBa COeTMHEHUM
METaJuIoB. 3. Peuienue 9KCnepumMeHmanbHulX 3a0ai Ha pAcno3HA8aHUe U NOTYYeHUe COeOUHEeHUU
Memannos.
Tema 3. Hemeranasl (25 )

OOmrast xapakTepUCTHKAa HEMETa/UIOB: ToNokeHne B llepuognyeckolt cucteme
XUMHYECKHX 3JIEMEHTOB I. n. MenneneeBa,0c00€HHOCTH CTPOEHUS aTOMOB,
anekTpooTpunatenbHocTh (D0) KakMmepa «HeMeTtamuyHocTny, psag D0. Kpucrammmdeckoe
CTPOCHHE HEMETAIJIOB — IMPOCTHIX BEIECTB. AjutoTponusi. GU3NYecKre CBOMCTBAaHEMETAJIOB.
OTHOCUTENBHOCTh MOHATHHN «METAID» U «HEMETAILI».

Boaopoa. I[lonoxenue Bonopoaa B IleprnoanyeckomcucTeMEXUMAYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHue atomMa W MOJEKysbl. Duznueckue MW XHUMUYECKHUE CBOMCTBa
BOJIOPO/Ia, €r0 MOJTyYeHUE U TPUMEHEHUE.

Bona. Ctpoenue Monekynbl. BomoponHas xumuyeckasi cBsi3b.DU3MYECKHE CBOMCTBA
BOJBI. AHOMaJ MM CBOWCTB BOAbL. [uapodunbHbie W THAPOPOOHBIC BemIeCTBA. XUMHUYECKUE
cBoiicTBa BOJbl. KpyroBopor Bombl B npupone. BomgoouncTka.  Aspamnus  BOJIBIL.
BeitoBeleunbTpel. MuHepanbHbie BOABL. JlUcTWiIMpoBaHHAas BOJa, €€ TMOJIY4YCHHE U
IIPUMEHEHUE.

O0mas xapakrepucTuka ranoreHoB. CrtpoeHue aromoB. IlpocTele BemecTBa u
OCHOBHbIE COEMHEHUS TaJoreHoB, ux cpoicTBa.KpaTkue cBeneHus o xjiope, oOpome, ¢pTope u
noze. IIpuMeHenue rajioreHoB U uX COCIMHEHUN B HAPOJIHOM XO35IMCTBE.

Cepa. CtpoeHue aroma, alJIOTPONUs, CBOWCTBA W TNMPUMEHEHHEPOMOMYECKON CEphI.
Oxkcuasl cepsl (IV) u (VI), ux nonyuenue, cBoiictBa 1 npumeHeHue. CepHasi KUCIIOTa U €€ COJIH,
MX IPUMEHEHUEB HApPOJIHOM X03s1iicTBE. [IpOnU3BOICTBO CEPHOM KUCTOTHI.

A3ot. CTpoeHue aTomMa U MOJIEKYJIbI, CBOMCTBA MPOCTOI0 BELIECTBA. AMMUAK, CTPOEHUE,
CBOICTBA, MoJiydeHUe W npuMeHeHue. CoamaMMOHMS, MX CBOWCTBA M NpuUMeHeHHE. OKCHIbI
azora (II) u (IV).A30THas KucioTa, ee CBOWCTBA U MpUMeHeHne. Hutparel 1 HUTpUTHL, IpobIeMa
UX COJIEPKaHUS B CEIBCKOX03HCTBEHHON MPONYKIIMH. A30THBIC YIOOPECHHUS.

®ocdop. CrpoeHue aroma, alJOTPONHs, CBOIcTBa Oenoro mKpacHoro ¢ocgopa, UX
npumenenue. OcHoBHBIC coenuHeHus: okcunadochopa (V) u oprodocdopHas kucmora,
docdarer. DochopHbICYyTOOpEHHUS.

Yraepoa. CrpoeHwe arToma, auIOTPONHs, CBOMCTBa MOAMGUKAIUN, TPUMEHEHUE.
Oxcunsr yriepona (II) u (IV), ux cBoiictBaun npumeHeHue. KapOoHAThI: KaubIUT, COMIA, MOTAIIL,
WX 3HaYEHUEB MPUPOJIE U )KU3HU YEIIOBEKA.

Kpemunii. CtpoeHue aroma, KpUCTaJUIMYECKUN KPEMHUM, €rOCBOMCTBA U NPUMEHEHHE.
Oxkcua kpemuus (IV), ero mpupoansie pasHOBUAHOCTH. CHIMKATBl. 3HAYCHUE COCAUHEHUUN
KPEMHUS B )KMBOMM HEKUBOU Npupone. [IoHsATHe 0 CUIIMKATHOW IPOMBILIIIEHHOCTH.



JdemoncTpaunuu. OOpasnpl TaJOreHOB — TMPOCTHIX BEHIeCTB. Bl3auMmopeicTBue
raJIoTeHOB C HAaTpPHUEM, C aTIOMHHUEM. BriTecHeHue xiopoM Opoma MM MOJa U3 PACTBOPOB UX
cosneil. BzaummopeiicTBue cepbic MeTauiaMu, BOAOPOAOM M KHUCIOpoAoMm. B3ammoneiicTBre
KOHLICHTPUPOBAHHOM a30THOM KHUCJIOTHI C Melbto. llormnomenne yrieM pacTBOPEHHBIX BELIECTB
M razoB. BoccranoBienue menu nzeeokcugayrieM. O0pasibl MIPUPOAHBIX COSAMHEHUHN XJI0pa,
ceprl, (ocdopa,yraepona, kpemHus. OOpasubl BaXHEUIIMX Ui HAPOJHOTO XO3siCTBa
cynbdaToB, HUTPATOB, KapOOHATOB, (hocharoB. OOGpa3Lbl CTEKIA,KEPAMUKH, IIEMECHTA.

JlabopaTopubie omnbiTbl. 20. [lomydennme u pacno3HaBaHue Bojopoxaa. 21.
UccnenoBanue moBepXHOCTHOTO HATSHKEHUsS BOABL. 22. PacTBOpeHre mepmMaHraHata Kajausl Win
MeTHOTO Kymopoca B Boxae. 23. I'maparanus oGe3BokeHHoro cynbdara menu (I1). 24.
WzroroBneHneruncoBoro ornedarka. 25. O3HakoMIIEHHE C KOJIEKIMEH OBITOBBIX(PHIBTPOB. 26.
O3HakOMJIEHHE C COCTaBOM MHMHEpalibHOM BOAbL.27. KaduecTBeHHass peakuus Ha TaJOTeHH] —
noHbl. 28. IlomyueHnue wupacnosHaBaHue kuciaopoja. 29. 'opeHue cepbl Ha BO3AYXE U B
kuciopose. 30. CpoiicTBa paz0aBieHHON cepHOl KucioThl. 31. M3yyeHuecBoiicTB ammuaka. 32.
Pacno3naBanue coneit ammonms. 33. CBoiicTBa pa30aBICHHON a30THOM KHUCIOTHL. 34.
B3auMopeiicTBe KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI ¢ Mmeabto. 35. [openue docdopa
HaBO31yxe U B kucimoponae. 36. PacnoznaBanue docdaros. 37. ['openueyris B kucinopone. 38.
[TomydyeHue yroibHOW KHCIOTHI M uU3ydeHue eecBoicTB. 39. Ilepexon kapOoHaToB B
runpokapoonarel. 40. Pasnoxxenue ruapokapbonara Hatpus. 41. IlomydeHue KpeMHEBOM
KHUCJIOTBIN U3yUYEHHE €€ CBOMCTB.

Tema 4. IIpakTukym 2. CBoiicTBa coequHeHHITHEMETANI0B(3 1)
I. Pemenue skcnepuMeHTaNbHBIX 3amad mno Tteme «lloarpymma ramoreHoBy». 2. Pemenue
SKCIepUMEHTaNbHBIX 3a1a4y 1o teme«lloarpynma xucmopona». 3. Ilomydenue, coOupanue u
pacro3HaBaHHe ra3os.
Tema 5. O6001eHHe 3HAHMI 110 XMMHH3a KyPC OCHOBHOM mKoJbl. IToagroroBkak
rocyaapcrBeHHoii urorosoii arrectauuu (F'MA)(10 )

Ilepnonnueckuit 3akoH u Ilepuommdeckas cucrema xumudeckux siementos I, U.
MenneneeBa. PU3MYECKUH CMBICI MOPSAIKOBOIO HOMEpAa 3JIEMEHTA, HOMEpPOB MEpHOAA U
Ipynnbl. 3aKOHOMEPHOCTH M3MEHEHHMS! CBOWMCTB 3JIEMEHTOB M HMX COEIMHEHHUH B IEpUOJaXu
rpynmnax B CBETE MPEICTAaBICHUN O CTPOCHUM aTOMOB 3JIeMeHTOB.3HaueHue llepmogmyeckoro
3aKOHa.

Bunpl xuMuyeckux cBsized U THUIBI KPUCTATHYECKUX pelIeToK.B3auMocBsA3b CTpOeHUS U
CBOMCTB BEILECTB.

Knaccudpukanus XuMUYECKHX peakuui MO pa3lWyHbIM IMpU3HAKaM (YUCIO U COCTaB
pearupyromux 1 o0pa3yIoNIMXCsl BEUIECTB; HAIMYKME TPaHMLIbI pa3zaena (as3; TerioBoi 3PQexT;
U3MEHEHHE CTeTeHen OKHCJICHUS aTOMOB; UCIOJIb30BaHNE KaTajan3aTopa;
HarnpaBieHuenporekanus). CKOpocTh XUMHUUECKUX peakUuil W (PaKTopbl, BIUSIOUINE Ha Hee.
OO6paTUMOCTh XMMHUYECKHUX PEAKIMA U CIOCOOBI CMEIIEHUSI XUMUYECKOTO PaBHOBECHSI.

[IpocTeie u cnoxHbIe BemecTBa. MeTtaiuibl U HeMeTalllbl. [ eHeTndeckue psaabl MeTasa,
HEeMeTala W 1epexoAaHoro wmetauia. OKCUABIM  TUAPOKCUABl (OCHOBAaHHUS, KHUCIOTHI,
amQoTepHble TUAPOKCHIBI),conu. MX cocraB, KiacCUPUKAIMsI U O0OLIMe XUMHUYECKHE
CBOMCTBaBCBETE TEOpUHU AJIEKTPOIUTUUECKON JUCCOLMALINH.



3. TEMATHUYECKOE INIAHUPOBAHUE

Conepxanue y4eOHOro nmpeamera

Tema pa3aena
(KOJIMYECTBO YACOB)

8 KJIACC (2 yaca B Henneqno, Bcero 70) yacoB)

1(1)

[Ipenmer xumuu. Tena u BemecTBa. Kparkue cBeieHUsI U3 HICTOPUM BOZHUKHOBEHUS U Pa3BUTHUS XUMUU. Pomb
OTEYECTBCHHBIX YUCHBIX B CTAHOBJIEHUU XUMHUECKON Hayku — paboTel M. B. JlIomonocoBa, A. M. bytneposa,
. . MenneneeBa

BBEJIEHIE (5 u.)

2(2) dusnueckre U XUMUYECKHE sBJICHNS. POJIb XMMUHK B )KU3HH YelioBeka. OCHOBHBIEC METOIBI MO3HAHWS: HAOIIOICHHE,
M3MEpEeHUE, SKCIIEPUMEHT, MOIeTTUpOoBaHue. VICTOUHUKN XUMUYecKoi HH(OpMAIlnK, ee MOTyIeHHUe, aHAIIU3 U
MIPEJICTAaBJICHHE €r0 PEe3yJIbTaTOB

3(3) [Tepuonnueckas cucrema xumuueckux 3ueMeHToB .M. Menneneea. Xumnueckuii asieMeHT. IIpocTeie U ciioxkHbIe
BeleCTBa

4(4) Xumuueckue popmyisl. BanentHocTh. MHAEKCH. OTHOCUTENBHAS ATOMHASI U MOJICKYJISIPHAS MACCHI
Camocmoamenvnasn pabomano meme «llepsonauanvnple Xumuyeckue nOHAMUI)

5(5) IIpakTuyeckasi padora Nel «[IpaBuia TexHUKH 0€30MMACHOCTH MPHU pabOTE B XUMUYECKOM KabuHete. [Ipuemsl
oOpareHus ¢ 1ab0paTOPHBIM 000PYIOBAaHHEM U HarpeBaTeIbHBIMU PUOOPAMI»

1(6) OcHOBHBIE CBEICHUS O CTpoeHUU aToMOB. COCTaB aTOMHBIX SIZIEP: MPOTOHBI, HEUTPOHBI, JIEKTPOHBL. M30TOTIBI TEMA 1. ATOMbI

2(7) CTpoeHue AIIeKTPOHHBIX YPOBHEH aToMOB XMMUYecKHX 31eMeHToBNe 1-20 B Tabnuie /1. M. MenneneeBa XUMHUYECKHX 3JIEMEHTOB

3(8) 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB aTOMOB XMMHUUYECKHX AJIEMEHTOB M UX COCIMHEHUI Ha OCHOBE MOJIOKEHHUS B © 1)
nepuoanudeckon cucreme /. 1. Menneneesa u ctpoeHust aroma

409) B3aumMoneiicTBre aTOMOB-3JIEMEHTOB MEXKIY COO0N. DIEKTPOOTPUIIATETLHOCTh AaTOMOB XUMHUECKUX AJIEMEHTOB,PS
D0. NoHHasg xumuyeckas CBs3b

5(10) KoBasienTHast HenoJsipHasi XUMUYECKas CBSI3b

6(11) KoBasieHTHas1 mosipHast XUMUYECKasi CBS3b

7(12) Merammaeckass XUMHUYECKask CBSI3b

8(13) XuMHu4ecKasl OpraHu3alus KUBOM U HEKUBOU NPUPOIbl. XMMUYECKUE HIEMEHTBI B KJIIETKAX JKUBBIX OPraHU3MOB.

Makpo- 1 MUKPOIJIEMEHTBI
9(14) O06o001IeHre U cCucTeMaTH3aIlisd 3HAHUIA 00 3JIEMEHTaxX-MeTallIax ¥ HEMETaJlIaX, O BUJIaX XMMHYCCKOM

cessuCamocmoamenvHasn paﬁoma no meme «Amomovt Xumuueckux 3;1eMeHmo6)
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1(15) [TpocThie BemecTBaMeTaIbI TEMA 2. ITIPOCTBIE
2(16) [TpocThie BemecTBa HEMETAIIbL. AJUTOTPOTIHS BEIIECTBA (6 4.)
3(17) KonnuectBo Bemectsa. Mosb. YUncno ABoraznpo. MossipHast Macca BeliecTBa
4(18) MossipHblii 00beM ra3000pa3HBIX BEIIECTB
5(19) Pemenue 3aga4 ¢ MCNOJIb30BAaHUEM MOHITUI: KOJIMYECTBO BEUIECTBA, MOCTOSIHHAsI ABOTaJpo, MOJIsSIpHAas Macca,
MOJISIPHBINH 00BEM r'a30B
6(20) O06o00menre u cucteMaTu3arys 3HaHuimno tTeMe «IIpocTeie BemecTBa»
Camocmoamenvuasn paboma no meme «Ilpocmuie seuecmeay
1(21) CreneHb OKUCIICHHS. buHapHBIC COeAMHEHUS TEMA 3. COEIUHEHUA
2(22) Baxxneitmme kiaccel OMHApHBIX coeTUHEHUH. OKCHIBI XUMHYECKHUX SJIEMEHTOB
3(23) OcHoBaHus (16)
4(24) ['uapubl METAJIIIOB M HEMETAJIOB
5(25) Kucnorer
6(26) Kucnotsl. MHukaropsl. I3MeHeHHe OKpacku MHIAMKATOPOB B PA3JIMUHBIX Cpeaax
7(27) Commn
8(28) Couu.I'eneTnyeckas CBsI3b MKy KJIaCCaMU HEOPTraHUYECKUX COEIUHEHMI
9(29) AMop(HBIE M KPUCTAJUIMYECKHE BEIIECTBA
10(30) | Yucteie BemecTBa U cmecu. CriocoObl pa3aeeHus CMeceil, OCHOBaHHbBIC Ha (DU3UYECKUX SBJICHUSIX
11(31) | IpakTuueckas padora No2 «OuncTKa 3arpsSI3HCHHON MOBAPEHHOM COJIN
12(32) | MaccoBast u 00beMHast 10JIs1 KOMITOHEHTA B CMECH
13(33) | Pemenue 3amay ¢ HCTIOIB30BAaHUEM TTOHSITHS <TOJISI
14(34) | IpakTuueckas padora Ne3 «[IpurotoBiieHre pacTBOpa caxapa M ONpeeICHIEe MAaCCOBOW JIOJIA €r0 B PAaCTBOPEY
15(35) | O6oOmIeHre U cucTeMaTr3aIys 3HaHui 1Mo TeMe «COeTMHCHUS XUMUYCCKUX JIEMEHTOBY
16(36) | Koumponvnas pavoma Nel no meme « CoeOuHeHus XumMuueckKux 3,1eMeHmo8)
1(37) dusnyeckue SBICHUS B XUMUHU TEMA 4. UBMEHEHUS,
2(38) Xumundeckue peakuuu. [Ipu3Haku u ycaoBus NPOTEKAHUs XUMUYECKUX PEaKIUN TPOUCXOIAIIME C
3(39) XHWMHUYECKNE YPAaBHEHUS BEIIECTBAMM (13 )
4(40) PacueTsl Mo XuMHUYECKUM YpaBHEHUSIM
5(41) PacueTsl 10 XUMUYECKUM YPaBHEHUSIM
6(42) Peaxiuu paznoxxenus
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7(43)

Peaknuu coeqnHeHus

8(44) Peakiyuu 3amenieHus
9(45) Peakiiuu oomMeHa
10(46) | Tunbel XUMHUYECKHUX PEAKIIMI HA IPUMEPE CBOMCTB BOBI
11(47) | IIpakTnyeckas padora Ned «[Ipr3Haky XMMHUUECKHUX PEAKIINID)
12(48) | O60o6meHue u cucreMarusanus 3HaHUN 10 TeMe «V3MeHeHHsI, TPOUCXOISIINE C BEIIECTBAMI)
13(49) | Koumponvnas pavooma Ne2 no meme «H3menenus, npoucxoosujue ¢ 6euiecmeamu
1(50) DNEKTPONMTHYECKAs TUCCOIMAIIHS TEMA 5. PACTBOPEHHUE.
2(51) OCHOBHbBIE MOJIOXKEHUS] TEOPUU IIEKTPOJUTUUECKON AUCCOLMAIIIT PACTBOPBIL. CBOMCTBA
3(52) Honnble ypaBHEHUsI peaKIuid PACTBOPOB
v OJIEKTPOJIUTOB (18 4.)
4(53) Kucnoter: knaccudukanus u cBoiicTBa B cete TOJ]
5(54) Kucnoter: knaccudukanms u cBoiictBa B cete TO/]
6(55) OcHoBaHus: Ki1accudUKaIms U CBOMCTBa B cBeTe TO]]
7(56) OcHoBanust: KnaccuduKanys u cBoicTBa B cBete TO/]
8(57) Oxcuppl: KacCu(UKanus U CBOMCTBA
9(58) Oxcupl: Ki1accupuKamms ¥ CBOMCTBA
10(59) | Conm: knaccudukanus u cBoiicTBa B cBete TOJ]
11(60) | Conm: knaccudukanus u cBoiicTBa B cBete TOJ]
12(61) | I'emerndeckas CBsA3b MEXAY KJIaCCAMH HEOPTAHMYECKUX BEIICCTB
13(62) | I'enernyeckas cBsi3b MEXAY KJacCaMHM HEOPraHMYECKUX BEIIECTB
14(63) | O606menue u cuctemarusanus 3HaHuii o Teme «PactBopenue. PactBopsl. CBOHCTBa pacTBOPOB IEKTPOIUTOBY
15(64) | Koumponvnas pavoma Ne3 no meme «Pacmeopenue. Pacmeoput. Ceoiicmea pacmeopos 31eKmpoiumos)
16(65) | Knaccudukanus xumudeckux peakipii. OKUCINTETbHO-BOCCTAHOBUTENILHBIC PEaKIIUU
17(66) | CocraBnenue ypaBHeHuit OBP meTomom s5ekTpoHHOrO Oananca
18(67) | CpoiicTBa NM3y4EHHBIX KJIACCOB BEIIECTB B CBETE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
1(68) IIpakTunyeckas padora Ne5 «Peakiiiit HOHHOTO 0OMEHa» TEMA 6. [IPAKTUKYM 2.
2(69) | MpakTuyeckas padora Ne6 «PenreHne SKCepUMEHTAIBHBIX 33124 110 TeMe «OCHOBHBIE KIIACChI HEOPTaHHIECKNX «CBOMCTBA PACTBOPOB
COETMHERHID DJIEKTPOJIUTOB» (2 u.)
1(70) | O6o6meHue 3HaHMH IO XUMHH 32 Kypc 8 Kiacca
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Ne i\t

Conep:xanue yueOHOro npeamera

Tema paznena
(KOJIMYECTBO YACOB)

9 KJIACC (2 yaca B HeaeJ110, Bcero 68 yacon)

1 XapakTepucTUKa XHMHYECKOTO 3JIEMEHTa Ha OCHOBaHHWH €To ToyioxkeHus B [lepuoanueckoii cucreme BBEJIEHME. OBIIA
J1. 1. MenneneeBa XAPAKTEPUCTUKA
2 XapakTepucTuka XHMHUYECKOIrO 3JIEMEHTa Ha OCHOBaHUH €ro nosioxkeHus B [lepuoanueckoii cucreme XUMITIECKHX
J. . MenneneeBa SJIEMEHTOB 1 .
_ _ XUMUWYECKUX PEAKLIUIA
3 XapakTeprucTUKa XUMHUYECKOTO JIEMEHTAIO KHCIOTHO-OCHOBHBIM CBOMCTBaM 00pa3yeMbIX UM COSAMHECHHIA. MIEPMOJMYECKUIT 3AKOH
AmMdoTepHble okcu bl U TiIpokcuabl.IIoHATHE 0 TEePEeX0IHBIX AJIeMEHTaxX U [IEPUOIMYECKAS
4 [lepuoanueckuit 3aK0H U MepUOANYECKasi CUCTeMa XUuMudeckux anemenToB /.M. MenzaeneeBa. 3naueHue CUCTEMA XUMHWUYECKUX
Ilepuonnueckoro 3akona /.M. Mennaeneena DJIEMEHTOB /1. 1.
5 Bxoonoii konmpo.ib MEH/IEJIEEBA (10 4.)
6 XuMu4ecKasi Opranu3aius Npupoabl. XUMUYECKUE AJIEMEHTBI B KJIETKaX KMBBIX OpPraHu3MoB. Makpo- u
MHUKPO3JIEMEHTBI
7 Knaccudukanus XuMHU4eCKUX peaKiui
8 CKOpPOCTh XUMHUYECKON peakiuu
9 ®akTOophI, BIUSAIONINE HA CKOPOCTh XMMHUYECKOU peakinu. Katanu3zaropsl U KaTtanus
10 O6o0menre 1 cucTeMaTr3alys 3HaHui mo TeMe «BBenenne. O0mas XapakKTEPUCTHKA XUMHUYECKUX JIEMEHTOB U
XUMUYECKUX peakuui. [lepuonnueckuit 3akoH u [lepuoanueckas cucteMa XUMUYECKUX 3J1eMEeHTOB/[. M.
Meuneneesay
Camocmoamenvnasa padoma no meme «llepuoouueckuii 3axon u Ilepuoduueckas cucmema Xumuueckux
anemenmos /. H. Menoeneesa»
1(11) [Tonoxenune metamios B [lepuognueckoii cucreme /.M. MenaeneeBa 1 0cCOOEHHOCTH CTPOSHUS UX aTOMOB. TEMA 1. METAJUIBI (14 u4.)
Dur3nyecKue CBOKMCTBA METAJJIOB
2(12) XHUMHYECKHE CBONCTBA METAJIJIOB
3(13) CrutaBbl
4(14) Metamibl B ipupoje. Obmure crmocoObl UX MOTyYeHUs
5(15) OO01u11e MOHATUSL 0 KOPPO3UH METAJIOB
6(16) OO01mas XapaKTepUCTHKA MIETOYHBIX METAJUIOB
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7(17)

CoenuHeHHUs METOYHBIX METAIIOB

8(18) OO011ast XapaKTepUCTHKA 3JIEMEHTOB TMIaBHOW noarpynnsl Il rpynms

9(19) CoennHeHns MEeI0YH03EMEILHBIX MEeTAIUIOB. JKeCTKOCTE BOAEI

10(20) AnoMUHUH, ero (pu3NvecKre U XHMHUECKHUE CBOCTBA

11(21) CoeuHeHus amOMUHUS

12(22) Keneso, ero husndyeckue 1 XUMUIECKHUE CBONCTBA

13(23) I'enernueckue psaast Fe (I1) u Fe (111)

14(24) Konumponvnas paboma Nol no meme «Memannoty

1(25) IMpakTHyeckas padora Nel TEMA 2. IIPAKTUKYM 1.
OcCyIeCTBICHNE LETOYKH XUMUYECKUX ITPEBPALICHUN «CBOUCTBA METAJIJIOB 1

2(26) IpakTuyeckasi pa6ora Ne2 X COEAMHEHNW» (2 1.)
[Tonydyenue u CBOWMCTBA COEIMHEHUN METAIIIOB

1(27) Hemeramnbl: aToMbl 1 IPOCTHIC BemecTBa. Kucinopo, 030H, BO3yX TEMA 3. HEMETAJUIBI (25 4.)

2(28) Bonopon

3(29) Boma. Bonma B »)Xu3HH yenoBeka

4(30) ["asorensl

530D CoeaMHEeHNs FaJIOTEHOB: XJIOPOBOIOPOA, XJIOPOBOIOPOAHASI KUCJIOTA U €€ COJIN

6(32) [Tonyuenue rasoreHoB. [I[prMeHeHNE TAIOTEHOB U UX COSIMHEHUH B HAPOJHOM XO3SICTBE

7(33) Kucnopon

8(34) Cepa, ee pu3HMIECKUE U XUMHUYECKHE CBOMCTBA

9(35) CoeMHEHUs cepbl: CEPOBOIOPO U OKCUIBI CEPHI

10(36) CepHast KUCJIOTa U €€ COJIn

11(37) [Tpon3BOACTBO CEPHON KHCIIOTHI

12(38) A30T U ero cBOCTBa

13(39) AmMmuak u ero cBoricrBa. CoJli aMMOHUS

14(40) Okcubl a30Ta

15(41) A30THas KUCJIOTA U €€ COJIH

16(42) [Tpob6nema conepkaHust Cojieii a30THON KUCIIOTHI B CEJIbCKOX03IWCTBEHHOM MPOAYKINU. A30THBIE YA0OpEHHUS

17(43) Dochop u ero coequHEHHS

18(44) Yraepon

19(45) Oxkcuabl yriaepoaa
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20(46)

VYroipHasg KUCJIOTa U €€ COJIU

21(47) Kpemunit

22(48) CoenuHeHUsI KpeMHUS

23(49) CuinkaTHasi IPOMBIIUIEHHOCTh

24(50) 0O606menue o TeMe «Hemeramib»

25(51) Konumponvnas paboma No2 no meme «Hememannviy

1(52) IIpakTHyeckas padora Ne3 TEMA 4. IIPAKTUKYM 2.
Penrenne sKkcreprMEHTANBHEIX 3a1a4 1o Teme «[loarpynma ranoreHos» «CBOUCTBA COEJMHEHNN

2(53) IlpakTnyeckasi padora Ned HEMETAJUIOB» (3 1)
Pemenune sxcriepuMeHTaIbHBIX 3a7a4 1o TeMe «lloarpynna kuciopogay

3(54) IIpakTHyeckas padora NeS
[Toryuenue, cobupanue U pacrio3HaBaHUE Ta30B

1(55) [Ipenmer oprannueckoit xumuu. IlpenenbHbie YyrieBOAOPOIbI TEMA 5. KPATKUE

2(56) HenpenenpHbie yrieBoaoposl. DTHIICH U alleTUIICH CBEJIEHU OB

OPI'TAHMYECKUX

3(57) Cruprel. [TonsTre 06 anpaerugax Ha npuMepe ykcycHoro. [Ipeaenbabie 0JHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI BEIECTBAX (4 u.)

4(58) Cnoxnbie 3¢upbl. JKupbl. AMUHOKHCIIOTBI U OCJTKH. YTIICBOIBI

1(59) [Tepunonnueckas cucrema JI.11. Menneneena TEMA 6. OBOBILIEHUE

2(60) CTpoeHune aToMa U BELIECTBA SHAHMU 11O XUMMHA 3A

3(61) Buapl XUMUYECKHUX CBSI3€H U TUIIBI KPUCTAJUIMYECKUX PEIIETOK KYPC OCHOBHOM IIIKOJIBL.

4(62) Knaccudukanus XuMU4eCKHUX peakiyii 1o pa3In4yHbIM npu3HakaM. CKOpOCTh XMMUYECKON peakIiu ?ggggigg%EﬁH il

5(63) Heoprannueckue BemecTBa, X HOMEHKJIATYpa U KiacCHpUKaIUs UTOrOBOI ATTECTALIN

6(64) IIpocThie M CIOXKHBIE BEIIECTBA (TUA) (10 4.)

7(65) I'eneTnyeckue psabpl METAJUIOB U HEMETAJIJIIOB

8(66) I'eneTnueckas CBsI3b MEXK/y KJIaCCAMU HEOPTAaHUYECKUX BEIIECTB

9(67) O06o0061IeHre 3HaHU TI0 XUMUH 3a Kypc 9 kacca

10(68) Hmozosan konmponvnas paboma
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