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IlosicHuTe IbLHAA 3aIMCKA

PaGouast mporpamma utst 9 kimacca o0meo0pa3oBaTeNbHBIX YIPEKICHUI
(6a30BBIN YPOBEHB).
PabGouast mporpamma cocTaBieHa B COOTBETCTBUU C TpeOoBaHUAMH DeAepalbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO 001IIero oOpa3oBaHUs BTOPOTO MOKOJIeHUS, [[puMepHOi mporpaMMbl OCHOBHOTO OOIIETO 00pa30BaHUs IO
XUMUHU U aBTOpckoi [Iporpammer kypca xumun s 8-9 kiaccoB o01ieo0pa3oBaTeNbHbIX yupexaeHuii(0a3oBbiii ypoBenb) O.C.
["abpuensna (2017 rona). Hactosimiast mporpaMma yuyuThIBaeT pekoMeHaanuu [IpumepHoil mporpaMmMbl 10 XMMUU 7151 OCHOBHOM
IIKOJIBI.

Pabouast mporpamma 1o XuMUU: KOHKPETU3UPYET mnosioxkeHus: OyHaaMeHTanbHOTo sapa CoAep aHusi 00yuyeHUsT XUMHUH C
y4ETOM MEXKIPEAMETHBIX CBS3¢i Y4eOHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITMKJIA; OMpPENeseT IOCIeI0BaTeIbHOCTD
W3Y4YCHUS SIUHUIL COIEPKAHUSI 00yUeHUsT XUMUU U HOpMUpPOBaHUS (pa3BUTHS) OOIIUX YUEOHBIX U CHEU(DUUESCKUX MPEIMETHBIX
YMEHH; 1aeT OPUEHTUPOBOUYHOE pacipeieieHne yueOHOro BpEMEHH 110 pa3/iesiaM U TeMaM Kypca B MOJAIbHOCTH «HE MEHEE.

ConepxaHue MporpaMMbl HANpaBlIEHO HA OCBOEHUE 3HAHWW W HA OBJIAJICHUE YMEHUSMU Ha 0a30BOM YpPOBHE, YTO
cootBeTcTBYyeT (Opa3oBarenbHON mporpamMme MmKkojgel. OHa BKIIOYAET BCE TEMbI, NPEIYCMOTPEHHbIE (DenepaibHbIM
rocyJapCTBEHHbIM OOpa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOTO OOIIEro 0oOpa3oBaHUs MO XWMHHM M aBTOPCKOM IMpOrpammoit
yueOHOro Kypca.

[IporpamMmma kypca «XuUMHUW» MOCTPOCHA HAa OCHOBE CHUPAJIBbHOW MOJENM, MPEIyCMATPUBAIOLIEH ITOCTENEHHOE PA3BUTHE U

yIIIyOJIeHUE TeOPETUIECKUX MPECTABICHUHN MPU JIMHEHHOM 03HAKOMJICHUH C AMIUPUUYECKUM MaTepruagiom



B npeaAMETax €CTCCTBCHHO-MATECMATHYCCKOI'0O IIUKJIA BCAYINYIO POJIb UTPACT IMMO3HABATCIIbHAA ACATCIbHOCTD U COOTBCTCTBYHOIIUC

€M M03HAaBATECIbHBIC y‘I€6HI>I€ I[GﬁCTBI/ISI. B cBsi3u ¢ 5TUM OCHOBHBIMH neJasamMu Oﬁy‘leHI/Iﬂ XUMHH B OCHOBHOM ILIIKOJIC SIBJISIFOTCS:

1) popmupoBanue y oOydaromuxcsi yMEHUsl BUIETh U MIOHUMATh LIEHHOCTh 00Pa30BaHMs, 3HAUUMOCTh XMMHUYECKOTO 3HAHUS JIJIs
KaX/I0r0 4YeJIOBEKa HE3aBHUCHUMO OT €ro NMpo(ecCHOHAIbHON JEsTeIbHOCTH; YMEHUS Pa3nuyaTh (PakThl U OLICHKH, CPABHUBATH
OLICHOYHBIE BBIBOJbI, BUJETh MX CBSI3b C KPUTEPHUSAMH OLIEHOK U CBS3b KPUTEPHUEB C OINPEIECICHHON CHCTEMOW LEHHOCTEM,
dbopMynupoBathb 151 000CHOBBIBaTh COOCTBEHHYIO MIO3ULIUIO;
2) ¢popMupoBaHuE y 00Y4aIOIIUXCS LEIOCTHOTO MPEACTABICHUS O MUPE U POJIM XUMHUH B CO3/IaHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KAapTUHBI MHUPA; YMEHHS OOBICHATH OOBEKThl M IMPOLECCHl OKPYKAIOIIEH IEeUCTBUTENBHOCTH — IPUPOIHOM,
COLIMAJIbHOM, KYJBTYPHOM, TEXHUYECKOU Cpensbl, UCIIOJB3YS JUISL 3TOTO XUMHYECKHUE 3HAHUS;
3) npuobOpereHre OOYYarOIIMMUCS ONBITa Pa3HOOOPA3HOM NEATEIbHOCTH, MO3HAHWSA W CAaMOIIO3HAHUS; KIIOUEBBIX HABBIKOB
(KJTH0YEBBIX KOMITETEHTHOCTEH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE IS PA3JIMYHbIX BHJIOB JICSITEIIBHOCTU: PEMIEHUS MPOoOIeM,
NOPUHATHUA pELIEHUH, MoucKa, aHanu3a U oO0paboTKM HH(OpPMAlMHU, KOMMYHUKATHBHBIX HAaBBIKOB, HABBIKOB H3MEpPEHUM,
COTPYJHUYECTBA, OE30MaCHOT0 OOPALEHHS C BEIIECTBAMH B IIOBCETHEBHOM KU3HU.

3agayamu usyyeHus y4eOHOro npeamera «XumMus» B 9 Kiracce sIBISIOTCS:

ydeOHble: (GOpMHUPOBAHUE CUCTEMbI XMMUUYECKUX 3HAHUM KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOW KapTHUHBI MUPA;
Pa3BUBAKOIIME: PA3BUTUE JIMYHOCTU OOYyYAlOLIMXCS, MX MHTEIUIEKTyalbHOE M HPABCTBEHHOE COBEPIIECHCTBOBAHUE,
dbopMUpOBaHHE Y HUX TYMaHUCTHUECKHUX OTHOIICHHUH M SKOJOTHYECKH II€JIeCO00pa3HOro MOBEACHHUS B OBITY W B TPYHOBOM

ACATCIBHOCTH,



BOCIUTATEJbHbIE: (OpMUPOBaHUE YMEHUIN 0€30MIaCHOTO OOpAIIEHUSs C BEIIECTBAMHU, UCIIOJIb3yeMbIMU B MIOBCETHEBHON JKU3HMU;
BbIpA0OTKA MOHUMAaHHUS OOIIECTBEHHOW MOTPEOHOCTH B Pa3BUTUM XMMHUHU, a TakKKe (OPMUPOBAHUE OTHOILIEHHUS K XMUMHH KakK K

BO3MOXKHOM 001acTu OyAyIiei mpakTHIecKo qesITeIbHOCTH.

O01mas xapakTepucTHKA y4e0HOro npeaMera « XuMush»

B cootBercTBHU ¢ DenepalibHBIM TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM OCHOBHOTO 00111er0o 00pa3oBaHus yJaliuecs
JIOJKHBI OBJIQJIETh TAKUMH MO3HABATEIBHBIMU YYCOHBIMU JIEHCTBUSIMH, KaK YMEHHE (POPMYIUPOBATH MPOOJIEMY M TUIIOTE3Y,
CTaBUThH 1IEIU U 33/1a4d, CTPOUTH ILJIAHbI JOCTHXKCHUS LIeJIel U pelieHUs MOCTaBIECHHBIX 3a/1a4, TPOBOJIUTH KCIIEPUMEHT U Ha €ro
OCHOBE JIeJIaTh BBIBOJIbI U YMO3AKIIOUCHUS, TPEACTABISATh UX U OTCTAUBaTh

CBOIO TOYKY 3peHusa. Kpome 3Toro, ydvammecs AOJDKHBI OBJIAJIETh IPUEMAMH, CBSI3aHHBIMU C OINPEACICHUEM MOHSTHUM:
OTpaHUYMBaTh MX, ONUCHIBATh, XapaKTepU30BaTh U CpaBHUBaATh. Cleq0BaTENbHO, NMPU HU3YYEHUU XUMHUU B OCHOBHOM HIKOJE
yYamuecss JOJDKHBI OBJQJE€Th YYEOHBIMH JIEUCTBHUSIMH, TIO3BOJISIIONIMMU WM JIOCTHUYb JIMYHOCTHBIX, TNPEIMETHBIX H
MeTaIpeMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

[Ipennaraemas mporpamMma MO XHMHHM pacKpbIBaeT BKJIQJ Yy4eOHOro mIpeamMeTa B JOCTHKEHHUE IeJied OCHOBHOIO OOIIEero
o0pa3oBaHUsI U ONPENIETISIeT BAKHEHIITNE CO/IEPKATENbHbIE JIMHUU MTPEAMETA:

* BEIECTBO — 3HAHUA O COCTABC U CTPOCHHHU BCIICCTB, UX Ba)KHEHIITNX (1)I/ISI/I‘{€CKI/IX U XUMHUYCCKHUX CBOﬁCTBaX, OMOJIOTHYECKOM

JICUCTBUH,
XUMUYeCKasl peakuuss — 3HAHUS 00 YCJIOBHUSX, B KOTOPBIX MPOSBISIOTCS XUMHYECKHE CBOWMCTBA BEIIECTB, CIOCOOaX
yIpaBJICHUS XUMHYESCKUMH MPOIIECCaAMU;
NpUMeHeHHe BellecTB — 3HAaHWSd M OIBIT NPAKTHYECKOW JESITCIBPHOCTH C BEIISCTBAMH, KOTOpPHIC HaWOoJee dacTo

ynOTpG6J’I5HOTC$I B HOBCC)IHCBHOfI JKN3HHU, IIMPOKO HCIIOJIB3YIOTCA B IIPOMBIINIJICHHOCTH, CCJIILCKOM XOBHﬁCTBe, Ha TPaAHCIIOPTC,



SI3bIK XMMHM — CHUCTEMa BAKHEWIIMX IOHATUA XUMUUM U TEPMHHOB, B KOTOPBIX OHHM OIMCHIBAIOTCS, HOMEHKJATypa
HEOPraHWYECKUX BEIIECTB, T. €. UX Ha3BaHMs (B TOM YHWCJIE U TPUBUAJIBHBIC), XUMUYECKUE (POPMYJIbI U YpaBHEHHUS, a TaKKe
MpaBuiia epeBoa MHPOPMAIHH ¢ ECTECTBEHHOTO SI3bIKa HA SI3bIK XUMUU U OOPATHO.

[Ipu orbGope conepkaHusi, KOHKPETUZUPYIOIIETO MPOrpPaMMy, YUUTHIBAJIOCH, YTO Mepe 00ImKUM 00pa30BaHUEM HE CTOUT 3ajada
npodeccroHanbHON MOATOTOBKM 00YYaIOmUXCsl. DTO OMPENIETUIO MOCTPOCHUE Kypca Kak OOIIEKYJIbTYPHOTO, HAIMPaBIECHHOTO,
npexkae Bcero Ha (OPMUPOBAHHME M PA3BUTHE MHTEpECa K M3YYCHHIO XMMHH. YUTE€HAa OCHOBHasg OCOOEHHOCTH MOJIPOCTKOBOTO
BO3pacTa — HayaJio Mepexo/a OT IETCTBA K B3POCIOCTH, KOTOPBIN XapaKTepU3yeTCs pa3BUTHEM TIO3HABATEIbHOU c(ephl.

Ha »srtame ocHoBHOro oOwmiero cpeaHero oOpa3oBaHUsA MPOUCXOAUT BKIIOUYEHHE OOYYaloIUXCS B MPOEKTHYI U
HCCJIEI0BATENBCKYIO JEATEIbHOCTb, OCHOBY KOTOPOW COCTaBISIFOT TaKUE YHUBEpPCAJbHbIE ydeOHbIE IEHCTBUS, KAaK YMEHHE
BUJIETh MPOOJEMBI, CTAaBUTh BOIPOCH, KIACCU(PHUIIMPOBATh, HAONIOAATh, MPOBOJUTH SKCHEPUMEHT, JeiaTh BBIBOJBI H
YMO3aKIIIOUEHHS, OOBSICHATD, JOKA3bIBATh, 3AIUILIATH CBOU UJIEH, AaBaTh onpeneneHus noHaTusaM. CroJia ®e OTHOCATCA MPUEMBI,
CXOJHBIE C OINpPEACIICHUEM MOHATHN: ONKCAaHHUE, XapaAKTEPUCTHUKA, Pa3bsCHEHNE, CpaBHEHUE, pazandyeHre. POopMUpPOBAHHUE ITUX
YHUBEPCAIBHBIX YYCOHBIX NEHCTBUI HAUMHACTCS €€ B HAYaIBHOM IIKOJIE, @ B Kypce XMMUU OCHOBHOM IIKOJIbI IPOUCXOJIUT MX
pa3BUTHE U COBEPIICHCTBOBAaHUE. B CBSA3M C 3TUM pe3epBHBIE YacChl MIIAHUPYETCS] UCMOIb30BATh Ha (DOPMUPOBAHKUE U PA3BUTHE

YMGHI/Iﬁ HpOGKTHOﬁ u HCCHeﬂOBaTeHBCKOﬁ ACATCIbHOCTH, YMCHHUC BUIACTDH HpO6JIeMI)I, ACJIaTb BBIBOALI U YMO3AaKJIHOYCHUA.

MecTo y4eOHOro npeamera B yueOHOM IJIaHe

OCc0OEHHOCTBIO COfIepKaHUA Kypca «XUMHUS SBISIOTCS TO, 4TO B 6a3ucHOM ydeOHOM (00pa3oBaTesbHOM) TIJIaHE ATOT MPEIMET
MOSIBJISIETCS TIOCJICTHAM B PsITy M3YYEHHS] €CTeCTBEHHOHAYYHBIX AUCHUIUIMH. JJlaHHAsS HEOOXOAMMOCTh OCBOCHHS OOBSCHSIETCS
TeM, YTO IIKOJIBHUKU JOJDKHBI 00J1aaTh HE TOJIBKO OIPEAEIICHHBIM 3allacoM MPEIBAPUTEIHLHBIX €CTECTBEHHOHAYYHBIX 3HAHUM,

HO M J0CTAaTOYHO XOpOHIO Pa3BHUTLIM a6CTpaKTHBIM MBIIIJICHUEM. yan_II/IMI/ICSI YK€ HAKOIUICHbBI 3HAaHHUA 110 CMCXKHBIM



OUCHMIUIMHAM LHMKIA: Ouonoruu, (QU3MKH, MaTeMaTukH, reorpaduu, cHOpMHpPOBAINCH YMEHHUS AaHAIU3HPOBATh, BECTHU
HaOJII0/ICHHS], CPABHUBATh OOBEKTHI HAOJIOICHUS.

B cooTBercTBHM ¢ y4eOHBIM IUITAaHOM Ha W3YYCHHE XMMHUHU B 9 Kjlacce OTBOAMTCA 2 yaca B Heaemto, 70 9acoB B TOJ, TIpH
HOPMATUBHOW MPOJOJKUTEIBHOCTH y4deOHOro rojga 35 ydeOHbIX Hedelb. B COOTBETCTBUMH CO CIOXKHMBIICHCA HMPaKTHUKOM
OpraHM3all OCHOBHOTO 0O0IIero o0pa3oBaHHs B OOpa3oBaTENbHBIX YUPEXKJICHUSAX OOIIero o0pa3oBaHMsA peanbHas
IPOJOHKUTETFHOCTh Y4€OHOTO TOJa MEHBIIE HOPMAaTHMBHOM M cocTaBisier 34 yueOHble Henenu. TakuMm o0pa3oM, Bpewms,
BblIEIIsIeMOe pabounMy yueOHbIMHU IUIAHAMU HA U3yYEHUE XMMUU B 9 Kilacce Ha MpakTUKE paBHO 68 dacam.

C ydyeTtoM Heu30eXHBIX NOTEpb Y4eOHOTO BPEMEHH, BBI3BIBAEMBIX pa3IMYHBIMU OOBEKTUBHBIMH NPUYMHAMH, a TaKKe
HEOOXOUMOCTH BBIICTICHUS JOMOJHUTEILHOTO BPEMEHH HA W3YYCHHE OTACIBHBIX BOMPOCOB Kypca XMMHH MPOTPaMMOI
PeyCMOTPEH OOJBIION 00BEM PE3EPBHOTO BPEMEHH -6 YacoB.

IIporpammoit npexyCMOTPEHO ITPOBECHNUE:

KOHTPOJIBHBIX paboT — 4,

MPaKTUYECKUX pabOT — 6 4acoB.

Cpok peanu3aiuy NporpaMmbl — OJJUH Y4EOHBIH TO/I.

DopMbl, METOBI M CPEACTBA 00yUYeHHs, TEXHOJIOTHH
B nanHoMm kiacce BeIylIMMU MeTOJIaMU OOY4EHHUS MPEAMETY SBISIOTCS: 00bICHUTEIBHO-UILTIOCTPATUBHBIN U PETIPOTyKTUBHBIM,
XOTSl MCHOJb3YyeTCsI U YaCTHUYHO-TIOMCKOBBIA. Ha ypokax HCHONB3yIOTCS 3JEMEHTHI CIEAYIOIUX TEXHOJOTHH: JIMYHOCTHO -
OpUEHTHpPOBaHHOE 00yueHune, o0yueHne ¢ mpuMeHeHneM onopHbIx cxem, KT, mpoekTHas 1esiTebHOCTb.

Hcnonp3ytores cnemyromue GopMbl 00ydeHus: ydeOHbIE 3aHATHSI, SKCKYpCUU, HAOJIOIECHMS, ONBITHI, YKCIIEPUMEHTHI, padoTa

C Y4eOHOHN M TONOJIHUTEIbHONW JUTEPATypOH, aHAIN3, MOHUTOPHHTI, HUCCIEA0BaTENbCKas paboTa, mnpe3eHTauusd. OnpenencHHoe



MECTO B OBJAQJCHWHM JAaHHBIM KYpPCOM OTBOJHUTCS CaMOCTOATEIHHOM paboTe: MOArOTOBKAa TBOPYECKUX pPabOT, COOOIIEHUH,

pedeparos.

DopMbI NPOMEKYTOUYHON U UTOTOBOM ATTECTAUM

[TIpomerxyTouHas aTTecTalus IpOBOIUTCS B hopMe:

- TECTOB,;

-KOHTPOJIbHBIX;

- CaMOCTOSITENIbHBIX padoT;

- MPAKTUYECKUX;

- TBOPYECKHUX padoT.

VYyamuecs NpoxoAsT UTOrOBYIO arTrectanuio — B Buae [ A.

O6yuenune Benércs mo ydeoHuky O.C.I'abpuensn «Xumus 9 Kigacc», KOTOPBIA COCTaBISICT CIMHYIO JIMHUIO YYCOHUKOB,
COOTBETCTBYET (efepaliIbHOMY TOCYJAPCTBEHHOTO O0pa30BaTEIBHOTO CTAaHJAapTa BTOPOTO TOKOJIEHHS ©0a30BOTO YPOBHS U

peanuzyet aBTopckyto nporpammy O.C.I"'abpuensna( 2017 r.)

OT1iu4uTeIbHbIE 0CO0EHHOCTH padoyeld MPOrpaMMbl U ABTOPCKOM

OcHOBHOE coJiep>KaHUE aBTOPCKOM MOTHOCTBIO HAIILIO OTPaXXEHHE B JaHHOW paboueil mporpaMmme.

B pabouyio mporpamMmy 1o XMMUU BHECEHBI M3MEHEHMs MO CpPaBHEHHIO C aBTOPCKOM: M3 pe3epBa goOaBieHo 1 dac Ha
«Metamb» u 1o6aBneH luac Ha [Ipaktukym 1 «CBolcTBa METa/NIOB U UX COeIUHEHUI». OCHOBHOE OTIMYHE JaHHOUW paboueit
pOrpaMMbl OT aBTOPCKOM COCTOMT B TOM, YTO B aBTOPCKOW MporpamMMme NMpaKkTUYeCKHE pabdoThl CTPYIMIUPOBAHBI B OJIOKU -

XUMHUYECKUE MPAKTUKYMBI, KOTOPbIE MPOBOASATCS MOCIE M3YyYE€HHUS HECKOJbKHX pa3leioB, a B pabouell MporpaMme 3TH Ke



MpaKTHUYECKHE padOThI AAIOTCS MOCTE U3YUYEHUsI KOHKPETHOM TeMbI. JTO TO3BOJISIET JIyYIlle 3aKPENUTh TEOPETUUECKUN MaTepHual
Ha NPAaKTHUKE W NPOBEPUTh NPAKTUYECKUE YMEHMS M HaBBIKM HENOCPEICTBEHHO M0 JaHHOM Teme. UToOBI mnpoBecTH
MPAKTUYECKYI0 PadOTy MO KOTJa-TO M3y4eHHOW Teme, TpeOyeTcs AOIMOJIHUTENbHOE BpeMs AJI MOBTOPEHUS TEOPETHUECKUX

OCHOB, 4YTO UCKJIIOYAaCTCs B IIaHHOﬁ pa60qel?1 ImporpamMme.

Pasnen KOJII/I‘leC;l“BO 4acoB B Kosin4yecTBO 4acoB B padouei

aBTOPCKOii MporpamMmme nporpamMmme
1. Bseaenme. OOmas xapakTepUCTHKAa XHUMHYECKHUX
3JIEMEHTOB M XUMHUYECKUX peakuuil. [lepuoandeckuii 3aKoH u 10 10
ITepnoanyeckas cucTeMa XUMHYCCKHX 3JIEMEHTOB
J.1.MenneneeBa
2.MeTtaiuinl 14 14 +1 +2+1
3.1Ipaktukym 1 «CBOICTBA METAJUIOB U UX COCIUHEHUIN 2 -
4 HemeTamabl 25 25+3
5. Ilpaktukym 2 «CBOMCTBA HEMETAJIIOB M X COCIUHECHUI» 3 -
6.0000111eH1E 3HAHUI TI0O XUMUU 32 KypC OCHOBHOM IITKOJIBI.

10 10

ITonroroBka xk ' TA.
Peseps 6 4
Hroro: 70 70

Pe3yabTaram ocBOeHHSI Kypca XUMHMHU

HpI/I HN3Y4YCHHUHU XHUMHUHU B OCHOBHOHM IIIKOJIE 00€CIIeYHMBaeTCs AOCTHXKCHHUEC JIMYHOCTHBIX, MCTAIMPCAMCTHBIX W HIPECAMCTHBIX




pEe3yIbTaTOB.

JInyHOCTHBIE:
® B IICHHOCTHO-OPUEHTAIIMOHHOMN c(hepe — YyBCTBO FOPAOCTH 32 POCCHICKYIO XUMUYECKYIO HayKy, TyMaHHU3M, OTHOLIICHHE
K TpYyZly, LIEJIEYCTPEMIIEHHOCTb;
e (QopmMupoBaHuE LICHHOCTH 310POBOT0 M 0€3011aCHOT0 00pa3a KU3HU; YCBOECHUE IPAaBUJl MHIUBUYaJIbHOTO U
KOJJIEKTUBHOTO 0€30I1aCHOTO MOBEJCHUS B UPE3BbIUaiHBIX CUTYALUAX, YTPOKAIOLIUX KU3HU U 3710POBbIO JIIOJIEH;
® B TPYAOBOM cpepe — roTOBHOCTh K OCO3HAaHHOMY BBIOOpY AaJIbHEMHIIIEH 00pa30BaTeIbHON TPAEKTOPUU;
® B II03HABATEJbHOMN (KOTHUTUBHOW, MHTEJUIEKTYaJIbHOM) cpepe — yMEHHUE YIPABISATh CBOEH MO3HABATEIBHOU
NEATEIBHOCTBIO.
¢ (opMHPOBAHKE OCHOB 3KOJIOTHUECKOU KYJIbTYpPbI, COOTBETCTBYIOILIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO
MBIIUICHUS, PA3BUTHE ONBITA 3KOJOTUYECKH OPUEHTUPOBAHHON pePIIEKCUBHO-OIIEHOYHOM U MPAKTUYECKON AesATEIbHOCTH
B KU3HEHHBIX CUTYaLHsX;
MeranpeamerHsbie:
® YMEHHE CaMOCTOSITEJILHO OIPENENATh 1IeJI CBOET0 00yUYEeHHs], CTaBUTh U (POPMYJIMPOBATh JIs ce0sl HOBBIE 3aJ]a4uM B yu€0e U
MMO3HABATEJIbHOM AESTENbHOCTH, Pa3BUBATh MOTHUBBI U HHTEPECHI CBOEH MO3HABATENIBHON JAESATENbHOCTH;
® YMEHUE CaMOCTOSITENIbHO IUIAHUPOBAaTh MYTH AOCTHXKEHHUS IIeJieil, B TOM YHUCJe albTepHATUBHBIC, OCO3HAHHO BHIOMPATH
HaubOonee 3¢ (HeKTUBHBIE CIOCOOBI PEIICHHS YUEOHBIX M MO3HABATEIbHBIX 33]1a4;
® YMEHUE COOTHOCUTH CBOM JACHCTBHUSI C IUIAHMUPYEMBIMH Pe3yJibTaTaMH, OCYIIECTBISATh KOHTPOJIb CBOEH NEATEIbHOCTH B
mporiecce JTOCTHKEHHS pe3yJibTaTta, ONpeAessaTh CocOoObl IEUCTBUM B paMKaxX MPEJIOKEHHBIX YCIOBUM U TpeOOBaHUM,

KOPPEKTUPOBATh CBOU AEHUCTBUSA B COOTBETCTBUM C U3MEHSIOLICHCSA CUTYallUE;



® YMEHHUE OLICHUBATh MTPABUJIHHOCTH BBIIIOJIHEHUS y4eOHOU 3ajaui, COOCTBEHHBIE BOBMOXKHOCTH €€ PEIICHUS;

® BJIaJICHUE OCHOBAMHU CaMOKOHTPOJIS, CAMOOLIEHKH, MPUHATHS PENIEHUI U OCYLIECTBIEHUSI OCO3HAHHOIO BbIOOpa B y4eOHOMI
Y NTI03HABATEJILHOU JIEATEIIbHOCTH;

® yMEHUE OMpPEACNATh MOHATHSA, CO3AaBaThb OOOOIICHHWS, YCTaHABIMBATh AHAJIOTHU, KIACCHPHUIMPOBATH, CaMOCTOSATEIHHO
BBIOMpAaTh OCHOBAaHUA M KPUTEPUHU JUIsl KiaccU(UKAlMU, yCTaHaBIMBATh NPUUYMHHO-CIEJICTBEHHBIE CBSI3U, CTPOUTHh
JIOTUYECKOE PACCYXACHUE, YMO3aKIIOUeHUE (MHIYKTUBHOE, JEAYKTUBHOE U 110 aHAJIOTMH) U JIe1aTh BHIBOIBI,

® YMEHUE CO3/1aBaTh, MPUMEHITh U MPEOOPA30BBIBATH 3HAKKM W CHUMBOJIBI, MOACIM M CXEMbI JJIsl pelIeHUus Yy4eOHBIX U
ITO3HABATEJIbHBIX 33]1a4;

® yMEHUE OpPraHU30BbIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO JACSATEIBHOCTh C YUUTEJIEM U CBEPCTHUKAMU; pabOTaTh
WHIVBUYaJIbHO U B TPYIINE: HAXOAUTH OOIIEEe PEIIeHUE U pa3peiiaTh KOH(IUKTHI Ha OCHOBE COTJIACOBAHUS MO3UIIMHA U
y4€Ta UHTEpPECOB; (HOPMYIUPOBATH, APIYMEHTUPOBATh U OTCTaUBAaTh CBOE MHEHHE;

® YMEHHE OCO3HAHHO MCIIOJIb30BATh PEUYEBBIEC CPEICTBA B COOTBETCTBUM C 3a4a4€il KOMMYHUKALUU JJI51 BBIPAKEHUSI CBOUX
YyBCTB, MBICIIEH U TIOTPEOHOCTE; IJITAHUPOBAHUS U PETYJIAINH CBOCH NeATEeILHOCTH; BIaICHUE YCTHOW U MUCHbMEHHOU
PEYBI0, MOHOJIOTHYECKON KOHTEKCTHON PEYBIO;

e (opMHUpOBaHME U PA3BUTHE KOMIETEHTHOCTH B OOJACTH WCIOJIb30BAaHUS HWH()OPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH;

e (opMHUPOBAHKE U PA3BUTHE DKOJIOTHUECKOTO MBIIIUICHUS, YMEHUE MPUMEHSTh €r0 B TTO3HABATEILHON, KOMMYHUKATUBHOM,

COLIMAJIBHOM MPaKTUKE U MPOPECCUOHANTBHOW OPUEHTALIMH.

IIpeaMeTHbIe:



1.

B no3naBareabHO# cepe:

AaBaTb ONPCACICHUA N3YUCHHBIX MMOHSITUM: «XUMHUYECKHUHU 9JICMCHT», «aTOM», «HOH», «MOJICKYJIa», «IIPOCTBIC U CJIOKHBIC
BEIIIECTBA», «BEUIECTBO», «XUMHUYECKas (HOpMyna», «OTHOCUTEIbHAs aTOMHAs Maccay, «OTHOCUTENIbHAs MOJIEKYJIspHas
Maccay», «BaJCHTHOCTBY», «CTENEHb OKUCIEHUSA», «KPUCTAJUIMUECKas PElIeTKa», «OKCUIbI», «KUCIOThI», «OCHOBAHUMD,
«comm», «aM(pOTEPHOCTBY, «HUHIUKATOP», «IEPUOJAUUSCKUN 3aKOH», «IEPHUOIAYECKAS Ta0IuIa», «U30TOMBDY,
«XMMHYECKAs CBS3bY, «IJEKTPOOTPUIATEIILHOCTEY», «XUMHUYECKasi PEAKIUs», «XUMHUUYECKOE YpaBHEHUEY, «T€HETUYECKas
CBSI3b», KOKUCIIEHUE», «BOCCTAHOBIICHUE), «3JIEKTPOJINTHYECKAS TUCCOLHAIUA», KCKOPOCTh XUMUYECKON PEAKIINNY;

OMMUCaTh JEMOHCTPALIMOHHBIE U CAMOCTOSTENILHO MTPOBEICHHBIE XUMUYECKUE IKCIIEPUMEHTHI;

OMUCHIBATh M pa3anuyaTh W3yUYCHHBIE KIJIACCHl HEOPTAHUYECKUX COEIMHEHHI, IPOCTHIE U CIOKHBIE BEIIECTBA, XUMHUECKUE
peakuuu;

KJIacCU(DUIIMPOBATH U3YUEHHBIE OOBEKTHI U SIBJICHUS;

AcJaTb BBIBOABI M YMO3AKJIIOYCHUSA U3 Ha6J'I}OI[€HI/II71, N3YYCHHBIX XHUMHUYCCKHUX SaKOHOMepHOCTefI, IIPOTrHO3UPOBATH
CBOMCTBA HCU3YYCHHBIX BCHICCTB I10 aHAJIOT'HMH CO CBOMCTBaMH HN3YUCHHBIX,

CTPYKTYPUPOBATHh U3YYEHHBIN MaTepHUall U XUMHUYECKYIO HH(POPMALIHIO, MOJYYEHHYIO U3 APYTHX UCTOYHHUKOB;

MOJIEJIUPOBATh CTPOEHUE aTOMOB 3JIEMEHTOB 1-3 mepro0B, CTPOEHUE POCTHIX MOJIEKYJT;

2.BIIeHHOCTHO — OPHEHTAIIMOHHOM cepe:

AHAJIM3UPOBATL MW OLOCHHMBATL IIOCICACTBHA IJIA OKPY)KaIOHICﬁ CpCabl OBITOBOM M HpOHBBOI[CTBCHHOﬁ ACATCIBHOCTHU

YeJIOBEKA, CBA3AHHOU C TIepepadOTKOI BEIIECTB;

3. B Tpynosoii cepe:

IMPOBOJUTD XUMHUYECKUU 9KCIICPHUMCHT,



4. B chepe 0e30nmacHOCTH KU3HEAEATEILHOCTH:
e OKa3bIBaTh MEPBYIO MOMOIIL IIPU OTPABJICHUAX, OKOTaX W JAPYTHX TPaBMax, CBSA3aHHBIX C BEIIECTBAMHU U JTAOOPATOPHBIM

000py10BaHUEM.

TemaTnueckoe IJIAHUPOBAHUE yqeﬁﬂoro MaTepuaJia

Ne Hazpanwue riraBbi KommuectBo | Ilpaktudeckue | KoHTponbHBIC
TJIaBBI 4acoB paboTHI paboThI
BBenenune. O0mas 6 Nel
XapaKTEePUCTHKA

XUMHYECKHUX DJIEMEHTOB U
XUMHUYECKUX PEAKIUH.
Ilepronuueckuil 3aK0H U
ITepunoanyeckas cucreMa
XUMHUYECKHUX DJIEMCHTOB

JI.1.MenpaeneeBa
1. | Meramis 18 Nel-3 No2
3. | Hemeramnbl 28 Ned-6 Ne3
5. | O6001IeHre 3HaHU 110 10 Ne4

XUMHH 32 KypC OCHOBHOM
mKoJbel. [loaroroBka K

'NA.
6. | Pesepn 4
Hroro 70 6 4

OcHOBHOE coJiep:kaHHe Kypca



Beenenne. O01masi XxapakTeprucTUKA XUMUYECKHUX 3JIEMEHTOB M XUMHYeCKUX peakuuil. Ilepuoguveckuii 3aKoH u
Ilepuoanueckas cucrema

xuMuuyeckux 3j1eMenToB J[. U. MenaesaeeBa (10 4)

XapakTepucTUKa dJEMEHTa II0 €ro mnonoxkeHuto B llepuomnmueckoi cucreme xumuueckux sneMeHtoB JI. M. Menpaeneesa.
CBoiicTBa OKCHJOB, KHUCJIOT, OCHOBAaHMM M COJE€H B CBETE€ TEOPUHM DJIECKTPOIUTUYECKOW ITUCCOLUMALMM WU OKHCICHUS-
BocCTaHOBJICHUs. [loHATHE O TMEpexXOoAHBIX »JJIeMeHTaX. AMQPOTEpPHOCTh. ['€HETHMUECKUU psAJl TEPEeXOJHOTO JJIEMEHTA.
ITepuonnueckuit 3axkoH u llepmonnueckas cucrema xumudeckux syemeHToB [[. M. MenneneeBa. Xumuueckass opraHu3anus
AKUBOW M HEKHUBOU MPUPOJAbl. XUMUYECKUI COCTaB fA/Ipa, MAHTUU U 3€MHOW KOpbl. XMMHYECKHUE IJIEMEHTHI B KIIETKAX KUBBIX
opraHu3MoB. Makpo- U MuKpoasiemMeHThl. OO000IIeHHne CBEICHUM O XUMHYECKHX peakuusx. Kiaccudpukanus XUMHUECKUX
peakiuii Mo pas3IMYHBIM TPU3HAKAM: «YHUCIO U COCTaB PEarupyronmx M oOpa3yIOIIUXCs BEIIECTB», «TEIUIOBOM 3(hdexT»,
«HANpaBJIEHUE», «U3MEHEHUE CTETNeHEeH OKHUCJICHUS DJEMEHTOB, OO0pa3ylollUX pearupyroime BeniecTBay, «daszay,
«MCIIOJIb30BaHUE KaTanuzaTropay. [loHarue o ckopoctu xumuyeckon peakuuu. GakTopel, BIUSIONME HA CKOPOCTh XUMUYECKUX
peakumii. Katanuzatopsl u katanu3. MTHruOuTOpbl. AHTHOKCUIAHTHI.

JeMoHcTpanum.

Pazauunsie dhopmbr Tabmuie JI. . MenneneeBa. Mogenn aToMoB 3jeMeHTOB 1—3-T0 mepuoioB. Mojielb CTpOSHUSI 36MHOTO
mapa (MmonepeyHbiil pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMHYECKON peaklUui OT MPUPOJIbI PEarupyronux BEIIECTB. 3aBUCUMOCTh
CKOPOCTH XMMHWYECKON PEAKIMHU OT KOHIIEHTPALMU PEarvupyrolIMX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON pEeakiuu OT
IJIOIIAIM CONMPUKOCHOBEHUSI PEArMpPYIOIINX BEIIECTB («KUILAIIUNA CJOM»). 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW pEaklHuu OT

TEMIIepaTyphl pearupyromux BemecTB. ' OMOreHHbI! U TeTeporeHHbii karanusbl. DepMeHTaTuBHbIN KaTtanus. MHrubuposanue.



JlaGopaTopHbIe ONBITHI.

1. Ilony4yeHne TUAPOKCUIA LIMHKA W HUCCIEAOBAaHUE €r0 CBOMCTB. 2.MonenupoBaHue nocTpoeHus llepronnueckoil cuCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. 3. 3amemnienue xene3oM Meau B pactBope cyiabhara memu (II). 4. 3aBucumocTh
CKOPOCTH XMMUYECKOW peaKyu OT IPUPO/Ibl pEArHPYIOLINX BEIIECTB HA TPUMEPE B3aUMOJEHUCTBUS KUCIOT C METAJJIAMH.

5. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIMH OT KOHIIEHTPAMU PEarupyrolInuX BEIIECTB HA MPUMEPE B3aUMOICHCTBUS [IUHKA
C COJISTHOM KHCIIOTOM Pa3IuYHON KOHLEHTPALIUH.

6. 3aBUCUMOCTh CKOPOCTHM XMMHYECKOM peakluu OT IUIOMAIU CONPUKOCHOBEHHUS pEearnpyrolnx BemecTB. 7. MoaenupoBaHue
CKUISIIETO CJI0s». 8. 3aBUCHMOCTh CKOPOCTH XMMHUYECKOM pEakiMu OT TeMIlepaTypbl pearupyromux BEHIECTB Ha MpUMEpe
B3aumojiericTBusi okcuna Menu (II) ¢ pacTBOpoM cepHOW KHCIOTHI pa3au4yHOM TemmepaTypbl. 9. PasnoxkeHue mnepokcuaa
BOJIOpO/Ia ¢ moMolibio okcuaa mapranna (IV) u karanasel. 10. O6HapykeHHe KaTaja3bl B HEKOTOPBIX MUINEBBIX MpoaykTax. 11.
NurubupoBanue B3aMMOACHUCTBUSI KUCIOT C METaIaMU YPOTPOITUHOM.

IIpeameTHbIe pe3yJbTATHI 00y4eHUSA

Ydanuiicst 10J17KeH ymemb:

WCIIOJB30BaTh NPU XapaKTEPUCTUKE NPEBpAICHUN BEIIECTB MOHATHUS: «XHMHUYECKAs PEaKIUs», «PEaKIUu COCIUHCHUS,
«PEAKIINHN  PA3JIOKEHUS», «PEaKIUU OOMEHa», «PEAKIUU 3aMEIICHUS», «PEAKIMU HEUTpaTu3alumy, <«IK30TEPMUUYECKUE
peakuun», <«AHIOTEPMHUECKHE pEaKIUu», «OoOpaTUMble pEaKIHUH», «HEoOpaTHUMble pEakUun», «OKHCIUTEIbHO-
BOCCTAHOBUTEJBHBIE pPEAKLHN», «TOMOTEHHBIE PEaKIUN», «reTEPOTEHHBbIE pEaKIUW», «KATAJTUTUYECKUE pPEaKIHm»,
CHEKATAJTUTUYECKUE PEAKITUNY, «TETUIOBON A((HEKT XUMHUECKOU PEAKIINIY, KCKOPOCTh XUMHYECKOW PEAKITHIY, «KAaTaTNU3aTopy;
XapaKTepru30BaTh XUMHYECKHUE JJIEMEHThl 1—3-TO MEepHoJI0OB MO MX MOJOXKeHHIO B llepuoanueckoil cucremMe XUMHUYECKHUX
aneMeHTOB [[. 1. MeHneneeBa: XMuMHUECKHM 3HAK, HOPSIAKOBBIM HOMEpP, MEPUOJ, TPYIIIA, HOATPYIIIA, OTHOCUTEIbHAS aTOMHAas

Macca, CTpOCHHE aToMa (3apsj sjapa, YUCIO NMPOTOHOB W HEUTPOHOB B sjIpe, OOIIEe YMCIIO DJIEKTPOHOB, PACIpEIeIICHUC



AJIIEKTPOHOB TIO AJIEKTPOHHBIM CIIOSIM, MIPOCTOE BEIIECTBO, (hOpMyJia, HA3BaHWE W THUII BHICIIETO OKCHJIA M THAPOKCUIA, JIETYy4ero
BOJIOPOJTHOTO COSUHEHUS (111 HEMETAJLIIOB));

XapaKTEepHU30BaTh OOIHE XUMHUYECKHE CBOHWCTBA aMQOTEPHBIX OKCHIOB W THUAPOKCHJIOB; MPHUBOJIUTH MPUMEPHI PEAKIUH,
IIOJITBEPIKAAIONTUX XUMUYSCKHE CBOWCTBA aM(pOTEPHBIX OKCHJIOB U THIPOKCHIOB;

JaBaTh XapaKTEPUCTHKY XMMHUYCCKUX PEaKIMH 1O YUCIY M COCTAaBY MCXOJHBIX BEIIECTB M MPOAYKTOB PEAKIUHU; TEIJIOBOMY
b (dexTy; HampaBICHUIO MPOTEKAHUS PEAKINH; H3MCHCHHUIO CTETCHEH OKWCICHUS DJEMEHTOB; arperaTHOMY COCTOSHHIO
HCXO/HBIX BEIIECTB; YYaCTHIO KaTaau3aTopa;

OOBSCHATH U IPUBOANTH MPUMEPHI BIUSHHSI HEKOTOPBIX (haKTOPOB (MPUPOJIa PearupyroliuX BEIIeCTB, KOHIICHTPAIUS BEIIECTB,
JaBJICHUE, TEMIIepaTypa, KaTaanu3aTop, MOBEPXHOCTh COMPHUKOCHOBEHHUS PEarupyroIuX BEIMIECTB) Ha CKOPOCTh XHMHUYECKHX
pEeaKLunil;

HaOIIOAAaTh M ONMCHIBATh YPABHEHUS PEAKIIUN MEXIY BEIIECTBAMH C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIM POTHOTO) SI3bIKA U
SI3bIKA XUMHUH;

MIPOBOAMUTE OIBITHI, MOJTBEPKIAIOITNE XUMHUICCKHE CBOMCTBA aM(POTEPHBIX OKCHIOB M THJPOKCHJIOB; 3aBUCUMOCTb CKOPOCTH
XUMUYCCKON peakmuu OT pPa3Iu4YHBIX (aKTOpoB (TPHpPOAA PEarupyrolIuX BEIISCTB, KOHIEHTPAIM BEIIECCTB, JaBJICHHE,

TeMIiepaTypa, Karajau3aTop, MOBEPXHOCTh COMMPUKOCHOBEHUS PEarupyroIIfX BEIIeCTB).

MeTanpeaMeTHbIe pe3yJbTATHI 00yUeHUs

Yyammiics 10JIKeH ymems:

ONpenensaTh Uedb y4eOHOW AESITeNIbHOCTH C MOMOIIbIO YYMTENS M CaMOCTOSATEIbHO, MCKaTh CPEACTBA €€ OCYIIECTBIEHUS,
paboTas 1O TUIaHy, CBEPATh CBOM JCHCTBUSA C IENbI0 M NPH HEOOXOJUMOCTH HCIPABIATH OIMMUOKUA C TIOMOIINBIO yUUTENS U

CaMOCTOSTEILHO;



COCTAaBJISITh AHHOTALIUIO TEKCTA;
CO371aBaTh MOJIEJIM C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTePUCTUK OOBEKTa M MPEJCTABICHUEM HX B MPOCTPAHCTBEHHO-
rpaduIecKoi UM 3HAKOBO-CUMBOJIMYECKOH (hopMme;

OnpenensaTh BUbI KiIacCUPUKAIUU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYILIECTBIISITh MPSMOE JEAYKTUBHOE 10KA3aTEIbCTBO.

Tema 1. Metasibl (14 4)

[Tomoxenne wMerawuioB B Ilepuoamyeckon cucreme xumudeckux anemMeHtoB JI. WM. Mengeneesa. Meraiumnueckas
KpUCTAJUTMUECKasi penieTka M MeTauIMueckas XuMu4ueckas cBsizb. OOmme ¢usumyeckue cBoicTtBa MmeTawioB. CIiaBbl, UX
CBOWMCTBA W 3HA4Y€HUE. XMMHYECKHME CBOMCTBA METAJUIOB KAK BOCCTAHOBUTEJEH, a TaKXKE B CBETE€ HUX I[OJIOXKECHHUS B
AIEKTPOXUMHUYECKOM PsiTy HAMpsiKeHUM MeTaiuoB. Kopposust MeTaisioB ¥ ciocoObl 00pbObI ¢ Heil. MeTtasutbl B ipupoje. Ooiue
CIOCOOBI UX MOJYYEHHS.

OO0masi xapakTepuCcTUKA MIEJ0YHBIX MeTa/LI0B. Metauiel B npupoje. OO6mme cnocoOsl ux noigydenus. CTpoeHre aTOMOB.
[I{enouHbIE METAIIBI — MPOCTHIE BelllecTBA. BaxkHelne COeIMHEHUS IETOYHbIX METAINIOB — OKCHUJbI, TUIPOKCUJIBI U COIHU
(x7mopubl, KapOOHATHI, CYyNb(ATH, HATPATHI), UX CBOMCTBA U MPUMEHEHHE B HApOAHOM X03siicTBe. Kanuiinble ynoopenus.
OO0mas xapakTepuCcTUKA 3JIeMEHTOB ri1aBHoM nmoarpynns! I1 rpynmnsl.

Crpoenue artomoB. IllemoyHO3eMENbHBIE METAUIBI — MPOCTHIE BEIIECTBA. BaXKHEWIME COCIUHEHUS MIEIOYHO3EMEIbHBIX
METaJUIOB — OKCH/IbI, THIPOKCHUBI M COJIM (XJIOPHUIBI, KapOOHATHI, HUTPATHI, CYIb(athl, (hocdaThl), ©X CBOWCTBA U MPUMEHEHNE
B HAPOJHOM XO3SIMCTBE.

AJIIOMUHUHA.

Ctpoenue atoma, pu3ndecKre U XUMUYECKHUE CBOWCTBA MPOCTOro BemiecTBa. CoeuHEHUs aTIOMUHNASI — OKCHJT U TUAPOKCHU]T, UX

ampoTepHbIi XapakTep. Baxueiiue conu amoMunus. [[puMeHeHre amoMUHUS U €r0 COeTMHEHUH.



Kene3o.

CTpoeHne atoMa, QU3HUECKHE i XHMIUECKHe CBONCTBA POCTOro BemecTsa. I enernyeckue psiasl Fe™? u Fe™.

Baxwueiimme conu sxene3a. 3HaUCHUE KeJe3a U €r0 COSAMHEHUN JIJIsl TPUPOJIBI U HAPOIHOTO XO3SIICTBA.

JdeMoHcTpanuu.

OO0pas1pl METOYHBIX U IIEIOYHO3EMENbHBIX MeTauioB. O0pasiibl criaBoB. BzauMoaeiicTBue HaTpus, JUTUS U KaJIbIUS C BOJOM.
B3anmonenicTBue HaTpus WU MAarHusi C KUCIOPOAOM. B3amMoAenCTBUE METAuIOB ¢ HemeTauiamu. llomydeHume ruapokcuioB
xenesa (11) u (III).

JlabopaTopHbIe ONbITHI.

12. B3aumojneincTBue pacTBOPOB KHUCIOT U cojied ¢ mertammamu. 13. O3HakomileHHE ¢ pylaamu xenesza. 14. OxpammBaHue
IJIJAMEHU COJISIMHM ILIEJOYHBIX MeTauioB. 15. B3aumopelictBue kanblus ¢ Boaou. 16.IlosydueHue ruapokcuaa KaiubLHs U
HCCIIEIOBAHNE €TO CBOWCTB.

17. TlommyueHue rugpoKcua altOMUHUS U UCCIEI0OBaHUE €ro cBOMCTB. 18. B3aumojelicTBue xkene3a ¢ CONsTHOM KUCIoToi. 19.
[Tomyuyenue runpoxcuaos xenesa (II) u (I11) u uzyuenue ux cBOMCTB.

IIpeameTHble pe3yJbTATHI 00y4EeHUA

Ydamuiicst 10J17KeH yMemb:

MCIIOJIB30BaTh TPHU XapaKTEPUCTHKE METAUIOB M HMX COCAMHEHHM TOHATUA: «METAIb», «PsA AKTUBHOCTH METaJIOBY,
(IIIEJIOYHBIE METAJUIbl», «IIEJIIOYHO3EMENIbHBIE METaJUIbl», WCIO0JIb30BaTh HMX IMPU XapaKTEpUCTHKE METAIIOB; JaBaTh
XapaKTePUCTUKY XUMHYECKUX JJIEMEHTOB-METAILIOB (IEJIOYHBIX METAJIJIOB, MarHus, KajblMs, aJllOMUHUS, XKeje3a) MO HX

nosioxxenuto B Ilepuoauyeckoi cucteMe xumudeckux siaeMeHToB [[. . MenzaeneeBa (XuMUUeCKUN 3HAK, TTOPSIAKOBBIA HOMED,

nepuo/, rpymma, NOATrpyIIa, OTHOCUTENIbHAs aTOMHAsi Macca, CTPOCHHE atoMa (3apsj siApa, YUCIO MPOTOHOB U HEHUTPOHOB B



aape, o0l1ee YUCIIo IEKTPOHOB, paclpeeseHUE 3JIEKTPOHOB MO 3JIEKTPOHHBIM CJI0SM), IPOCTOE BEILECTBO, (opMyJia, Ha3BaHHE
Y THII BBICIIETO OKCUAA U THIPOKCHU/IA);

HA3bIBAaTh COCAMHEHUS METAJNIOB M COCTABIATH UX (POPMYJIBI IO Ha3BaAHUIO;

XapaKTepU30BaTh CTPOCHUE, 00IIHE (PU3HUECKHUE U XUMUYECKUE CBOMCTBA MIPOCTHIX BEIIECTB-METAIIOB,;

OOBSCHATh 3aBUCHMOCTb CBOWCTB (MJIM MpPEACKAa3bIBaTh CBOICTBA) XUMUYECKUX 3JIEMEHTOB-METAIVIOB (pajnyC, METAJUINYECKUE
CBOMCTBA AJIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 3JIEMEHTOB) U 00pa3yeMbIX UMHU COECIMHEHHH (KHCIOTHO-
OCHOBHBIE CBOWCTBA BBICUIMX OKCHIOB M THJIPOKCHJIOB, OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT IOJIOKEHUS B
Ilepnognueckoi cucrteme xumudeckux 3imeMeHToB 1. M. Menaeneesa;

ONKCHIBATh OOIIME XMMHUYECKHUE CBOMCTBA METAUIOB C IMOMOIIBI) €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKAa M SI3bIKA
XUMHH;

COCTABJISITh MOJIEKYJISIPDHBIE YPaBHEHUs PEAKUUM, XapaKTEPU3YIOUIUX XUMUYECKHE CBOMCTBA METANIOB M WX COEAUHEHHH, a
TaK)Ke JIEKTPOHHBIE YPABHEHUS IPOLIECCOB OKNCIEHUA-BOCCTAHOBIICHMS;

YPAaBHEHUS JJIEKTPOJIUTUYECKON IHCCOLUMALNN; MOJEKYJISPHBIE, MOJHBIE W COKpPALICHHbIE HWOHHBIE YPAaBHEHHUs pEaKkUHid ¢
y4acCTHEM DJIEKTPOJIUTOB;

YCTaHaBIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3U MEXJY CTPOCHHEM aTOMa, XWMHUYECKOW CBS3bIO, THUIIOM KPHUCTAIUIMYECKOU
PELIETKH METANIOB U UX COSAUHEHUH, NX OOIIMUMHU (PU3NYECKUMU U XUMUYECKUMHU CBOMCTBAMU;

ONKCHIBATH XUMHYECKHE CBOMCTBA IIEJIOYHBIX U IIETOYHO3EMENbHBIX METAIJIOB, @ TAK)KE ATFOMUHUS U Kele3a U UX COCIMHEHUN
C IOMOIIBIO €CTECTBEHHOTO (PYCCKOT0 WJIA POJIHOTO) SI3bIKA U A3bIKA XHUMHH;

BBINIOJIHSATH, HAOJIOAaTh M OMHUCHIBATH XUMHUYECKUH SKCHEPUMEHT MO PACIO3HABAHUIO BAKHEHIIMX KAaTHOHOB METAJIOB,

TUJIPOKCHI-UOHOB;



AKCIIEPUMEHTAIBHO HCCJIEA0BAaTh CBOMCTBA METAUIOB M MX COCAWMHECHUM, pElIaTh 3KCHEPUMEHTAJbHBIE 3aJauyd IO TEME
«MeTaniab»;

OMUCHIBATh XUMHUECKUU SKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO UJIM POJTHOTO) SI3bIKA U A3bIKA XUMUH;

IPOBOJUTH PacyeThl IO XUMHYECKUM (OpMylIaM M ypaBHEHMSIM pEaKIMHA, MPOTEKAIOIMMX C y4YaCTHEeM METalIOB U HX

COEIMHEHUM.

MeTanpeaMeTHbIe pe3yJbTATHI 00yUeHUs

VYyammiics 10JKeH ymems:

paboTaTh MO COCTABICHHOMY IUIAHY, UCIIOJIb3Ysl HApsy C OCHOBHBIMU M JOIOJIHUTENBHBIE CPEJACTBA (CIPABOYHYIO JTUTEPATYPY,
cinoxubie npubopsl, cpeactBa UKT); ¢ momompio yuurtesnss orOupaTh A peuieHus: y4eOHBIX 3aj7ad HEOOXOJMMbIC CIIOBapH,
SHIUKJIONEANH, CIPABOYHUKH, SJICKTPOHHBIE TUCKHU;

COTIOCTaBIISATh U OTOMPATh MH(POPMAIMIO, MOTYYEHHYIO U3 Pa3IMYHBIX MCTOYHHUKOB (CIIOBApH, DHIIMKJIONEINU, CIPABOUYHUKH,
AIEKTPOHHBIE AUCKH, CETh ITHTEpHET);

MPEACTABIATh HHPOPMALIUIO B BUJIE TAOJIULI, CXEM, OITOPHOTO KOHCIIEKTa, B TOM 4YHcIe ¢ pumeHenueM cpeacts UKT;
Oo(OpPMIISITh CBOM MBICIM B YCTHOW M MUCHbMEHHOM pPEYM C YYETOM CBOMX Y4YEOHBIX W >KM3HEHHBIX PEUEBBIX CUTyaIlud, B TOM
yuciue ¢ npumenennem cpeacts UKT;

COCTaBJIATh PELICH3UIO Ha TEKCT;

OCYILIECTBIIATH JOKA3aTEIbCTBO OT MPOTUBHOTO.

Tema 2. IIpaktuxkym 1. CBoiicTBa MeTA/UIOB U MX COeAMHEHHH (2 q)1

1. OcyiecTBieHue NEMOYKA XUMHUUYECKUX mpespamieHuil. 2. [loaydeHwe u CBONCTBA COeQUWHEHHMI MmeTauioB. 3. Pemenue

OKCIICPUMCHTAJIbHBIX 3aJla4 Ha paClIO3HABAHUC U ITOJIYUCHHUC COG}II/IHCHI/Iﬁ MCTAaJIJIOB.



IIpenmeTHbIe pe3yJbTATHI 00yUeHUSA

Ydaamuiicst 10JI9KeH ymMemb:

oOpamarbcsi ¢ Ja00OpaTOPHBIM OOOPYAOBAaHHEM M HArpeBaTEIbHBIMH MPUOOpPAMU B COOTBETCTBHHM C IpaBUJIAMU TEXHHUKHU
0€e30IMacHOCTH;

Ha0JII0/1aTh 32 CBOMCTBAMU METAJUIOB U UX COCUHEHUHN U SIBICHUSIMU, IPOUCXOISAIIMMH C HUMH,

OMUCHIBATh XUMHUECKUU SKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO UJIM POJIHOTO) SI3bIKA U A3bIKA XUMUH;

Ji€1aTh BBIBOJIBI IO PE3YJIbTaTaM IMPOBEAEHHOTO SKCIIEPUMEHTA.

MeTanpeaMeTHblIe pe3yJbTATHI 00yUeHUs

VYyammiics 10/IKeH ymems:

OTIpEeEeNATh, UCXO U3 yueOHOM 3a71auu, HEOOXOAMMOCTh UCIIOIb30BaHMS HAOIIOICHUS UITH IKCIIEPUMEHTA.

Tema 3. Hemerasibl (25 v)

OO6mas XxapakTepucTHKa HEMETAJUIOB: MojiokeHue B Ilepmommdeckoit cucrteme xmmudeckux snemeHtoB JI. M. MeHnneneena,
OCOOEHHOCTH CTPOCHHSI aTOMOB, 3JEKTpooTpuaTeabHOCTh (D0) KakMepa «HeMetaumuHocTHy, psaa D0. Kpucrammmueckoe
CTPOEHHUE HEMETAJJIOB — MPOCTHIX BEWIECTB. AJutoTponus. @U3nMYecKue CBOMCTBA HEMETAIOB. OTHOCUTEIBHOCTh MOHSTHM
«METAJD) U «HEMETAILI.

Bonopoa. ITonoxenne Bonopona B Ilepuogmueckoit cucreme xumudeckux snemeHtoB [[. 1. MenaeneeBa. CtpoeHue aroma u

MOJICKYJIBI. duznyeckrue 1 XMMHUUYECKUE CBOMCTBA BOAOpPO/Ja, €ro MoJIydcHmuc u NpuMCHCHUC.

1 HpI/I ABYXYAaCOBOM IIAHUPOBAHWUU ITPOBOAUTCSH TOJILKO ITPAKTUYCCKAA pa60Ta 3

Boaa.



Ctpoenue mosiekyibl. Bogopomnast xumudeckas cBsizb. Ousndeckre cBOMCTBA BOABI. AHOMAIMU CBOWCTB BOMBI. [ mapoduibHbIe
u ruapodoOHbIe BelecTBa. XUMUYECKHE CBOMCTBa Bonabl. KpyroBopoT Boawsl B mpupojae. BomoouucTtka. Aspainus BOIBI.
brrtoBbie punbTpel. MuHepasabHble BoABL. JucTHimpoBaHHas BOJa, €€ MoJyuyeHUe U MPUMEHEHHE.

OO01mas XxapakTepuCTHKA IaJIOTeHOB.

Crpoenue atroMoB. [IpocThie BellecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOT€HOB, UX CBOWCTBA.

Kpatkue cBeaenus o xjope, Opome, ¢prope u ioxe. [IpumeHeHne raaoreHoB U UX COEAMHEHUH B HAPOJAHOM XO3SHCTBE.

Cepa.

CrpoeHue atoma, ajuIOTpOIHMs, CBOMCTBAa M IpuMeHeHue pomOuueckoit ceprl. Oxcunabl cepol (IV) u (VI), ux nomyuenwue,
CBONCTBA U IpuMeHeHne. CepHasl KUCI0Ta U €€ COJIM, UX IPUMEHEHHUE B HAPOJIHOM X034MCTBE. [IpOM3BOICTBO CEPHON KUCIIOTBHI.
A3or.

CrpoeHne aTtoMa U MOJIEKYJIbI, CBOMCTBA MPOCTOTO BEIMIECTBA. AMMHAK, CTPOEHHE, CBOWCTBA, NOJIydeHUE U puMeHeHue. Conun
aMMOHMSI, MX cBo¥cTBa 1 nmpuMeHeHue. Okcuasr azota (I1) u (IV).

A30THasi KHCTIOTa, €€ CBOMCTBA U MpUMEHEHHE. HUTpaTbl U HUTPUTHI, MpoOJieMa MX COJEPKAHUS B CEIHCKOXO35SWCTBEHHOU
MPOIYKUUU. A30THBIE YIOOpEHUS.

dDocdop.

CrpoeHue aroma, aloTpomus, CBoiicTBa Oenoro u kpacHoro docdopa, ux npumeHeHue. OCHOBHBIC COEAMHEHUS: OKCH]
docdopa (V) u oprodocdophnas kuciora, pocdarsl. DochopHbie y10OpeHUs.

Yraepona.

Crtpoenue aroma, amioTpomnus, cBoiicTBa Moaudukanuii, npumeHenue. Oxcuasl yriepoxa (II) u (IV), ux cBoiictBa u
npuMeHeHnre. KapOoHaThl: KaJbIUT, COJa, MOTAIl, UX 3HAUEHUE B MPUPOJIE U KU3HU YEJIOBEKa.

Kpemunii.



CrpoeHue aToma, KpHUCTAUIMYECKUM KpEeMHHUN, ero cBoilcTBa W mnpuMenenue. Oxkcun kpemuus (IV), ero mnpupopaHsie
pa3HOBUIHOCTH. CWiIMKaThl. 3HAUYEHHE COCIMHEHMM KpEMHMsI B XKUMBOM M HeXuBOM mnpupone. lloHsTue o cuiMkaTHOU
MIPOMBIILICHHOCTH.

JdeMoHCTpaIUu.

OO0pa3s1pl TaIoreHOB — MPOCTHIX BellecTB. B3anuMoaeiicTBrE rajioreHoB ¢ HaTpueEM, ¢ alfoMUHUEM. BeiTecHeHne xjaopoM 6poma
WA HOJIa W3 PacTBOPOB UX CoJed. B3amMomencTBue ceppl C METAUIaMHU, BOJOPOJOM M KHUCIOpoJaoM. BzammogencTBue
KOHIICHTPUPOBAHHON a30THOW KHUCJIOTBI ¢ MeAbto. llormomenue yrieMm pacTBOPEHHBIX BEHIECTB WIIM ra3oB. BoccraHoBieHue
Menu u3 ee okcuaa yriaeM. OOpasibl MPUPOIHBIX COSTUHEHHWH xjopa, cepbl, docdopa, yriaepona, xkpemuwus. OOpasiibl
BOKHEHIIMX JIJI1 HAPOJHOTO XO35MUCTBA CyJib(aTOB, HUTPATOB, KapOOHATOB, (pocdaToB. OOpa3ibl cTEKIa, KEPAMUKH, IIEMEHTA.
JlaGopaTopHbIe ONbITHI.

20. Ilomyuenme u pacno3HaBaHue Boaopona. 21. HccrmemoBanue MOBEPXHOCTHOIO HATSKEHUS BoOAbl. 22.PacTtBopeHue
MepMaHTraHaTa Kajius WIM MEeIHOTO Kymopoca B Boje. 23. ['maparanus o6e3BoxenHoro cyinbdara menu (I1). 24. M3rotoBnenue
TUIICOBOIO OTIIEYaTKa.

25. O3HaKOMJIEHHE C KOJUICKIIMEH OBITOBBIX (PHIbTPOB. 26. O3HAKOMIIEHHE C COCTABOM MHUHEpPaJIbHOU BOJbI. 27. KauecTBeHHas
peakuus Ha rajoreHui-uoHsl. 28. IlonydeHue u pacnoszHaBaHue Kuciaopoja. 29. 'opeHue cepbl Ha BO3JyXE M B KHCIOPOJE.
30.CroiicTBa pazbaBiieHHOW cepHOMl kucioThl. 31. M3yuenue cmoiictB ammuaka. 32. Pacno3naBaHue cosedt ammoHus. 33.
CaoiicTBa pa30aBIeHHON a30THOM KUCTOTHL. 34. B3anMoeiicTBue KOHIIEHTPUPOBAHHON a30THOM KUCTOTHI ¢ Mefpio. 35. ['openue
docdopa Ha Bo3ayxe U B kuciopoje. 36. PacioznaBanue docdaros. 37. ['openue yrias B kuciopone. 38. [lomydeHue yroapHoi
KHUCJIOTHI U u3yueHue ee cBoicTB. 39. [lepexo kapOOHATOB B TUAPOKAPOOHATHI.

40. Paznoxxenue ruapokapoonata Hatpus. 41. [lomyuenune KpeMHEBONH KHUCIIOTHI U U3yUYEHHUE €€ CBOWCTB.



IIpenmeTHbIe pe3yJbTATHI 00yUeHUSA

Ydaamuiics 10J1KeH ymemb:

WCMOJIb30BaTh MPHU XAPAKTEPUCTUKE METAUIOB M MX COCAWHECHUM IMOHATHA: «HEMETAJUIBD», «TAJOTCHbD), «aJUIOTPOIHBIC
BUJIOM3MEHEHUS», «KECTKOCTh BOJIbD», «BPEMEHHAs >KECTKOCTb BObD», «IIOCTOSIHHAS >KECTKOCTh BObD», «OOIIasi KECTKOCTh
BOJbI»;

JaBaTh XapaKTEPUCTHKY XWMHUYECKHX JJIEMEHTOB-HEMETALIOB (BOJOPOJA, TaJIOTEHOB, KHCIOpOia, cephl, a3ora, (ocdopa,
yriaepoja, KpeMHus1) 1o ux nosioxeHuto B [lepuoandeckoit cucreme xumudeckux anemeHToB J[. M. MenneneeBa (XuMudeckui
3HaK, MOPSAJIKOBBIN HOMEp, MEepUOo, TPYyIIa, MOArpyIna, OTHOCUTEIbHAS aTOMHAsi Macca, CTpOCHUE atoMa (3apsjl siapa, YUcCIo
MIPOTOHOB W HEUTPOHOB B sijipe, OOIIEe YMCIO 3JICKTPOHOB, PACIPENCIICHHE AJIEKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM), TIPOCTOE
BEIIECTBO, (popMmysia, Ha3BaHME W THUIl BBICIIETO OKCHJA WU TUJPOKCHAA, (opMyja M XapakTep JIETy4ero BOJOPOJIHOIO
COCJIMHECHUSA ),

Ha3bIBaTh COCUHEHUSI HEMETAJUIOB U COCTABJIATH UX (POPMYIIBI IO HA3BAHUIO;

XapaKTepU30BaTh CTpOEHUE, o01ue HU3NUECKUE M XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIIIOB;

OOBSICHATh 3aBUCUMOCTh CBOMCTB (WJIM TMpeJCKa3blBaTh CBOMCTBA) XHUMHYECKUX DJIEMEHTOB-HEMETAUIOB (paauyc,
HEMETAJUIMUYECKUE CBOWCTBA DJIEMEHTOB, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE CBOWCTBA JJIEMEHTOB) U 0O0pa3yeMbIX HMH
COeIMHEHUN (KUCJIOTHO-OCHOBHBIE CBOMCTBA BBICHIMX OKCHJOB M THUIPOKCUIIOB, JETYUYHUX BOJOPOJHBIX COCTUHEHHM,
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIE CBOMCTBA) OT TMojiokeHus B Ilepumoamueckoil cucreme xummudeckux snemeHtoB [ .
Menpeneena;

OTHUCBHIBATH OOIME XMMHUYECKHE CBOMCTBA HEMETAJJIOB C MOMOIIBI €CTECTBEHHOIO (PYCCKOIO WJIM POJHOTO) SI3bIKA M sI3bIKA

XUMMUU;



COCTaBJIATh MOJIEKYJISIPHBIE YPABHEHUSI PEakilfil, XapaKTepU3yrolUX XUMUYECKHE CBOMCTBA HEMETAJJIOB M UX COCJAMHEHUH, a
TaKXe AJIEKTPOHHBIE YPABHEHUS MMPOLECCOB OKUCICHUSA-BOCCTAHOBIICHUS;

YpaBHEHUS AICKTPOJMTUYECKON JUCCOLUAIMU; MOJEKYJISIpPHBIC, TOJIHBIE W COKpAICHHBbIE HMOHHBIC YPaBHEHUSI PEaKIUil C
Y4aCTHUEM BJIEKTPOJIUTOB;

YCTaHABIIMBaTh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIY CTPOCHHEM aTOMa, XMMHYECKOM CBS3BIO, TUIIOM KPUCTAJUIMYECKON
PEIIETKH HEMETAJUIOB U UX COSAUHEHUH, NX 00MUMH (PU3NICCKUMU U XUMUYECKUMHU CBOHCTBAMH,

OMKCHIBATh XUMHUYECKUE CBOMCTBA BOJIOPOJA, TAIOTEHOB, KUCIOPOJIa, cephl, a3ota, Gocdopa, rpadura, anmasza, KpeMHUSI U UX
COEIMHEHHI C MMOMOILBIO €CTECTBEHHOT'O (PYCCKOTO MM POAHOIO) A3bIKA U SI3bIKA XUMUU;

OMUCHIBATH CTMIOCOOBI YCTPAHEHHUS )KECTKOCTU BOJIBI M BBITIOJIHATH COOTBETCTBYIOIINN UM XUMUUYECKUN SKCIIEPUMEHT;

BBITIOJIHSITH, HAOJI0/IaTh W OMKUCHIBATh XUMHUYECKUI HKCIIEPUMEHT 10 PACIO3HABAHUIO MOHOB BOJOPOJA M aMMOHWUS, Cylbdar-,
KapOoHat-, cuiaukar-, pocdar-, xaopua-, OpoMua-, UOIUI-UOHOB;

AKCIEPUMEHTAIIbHO HCCJEI0BaTh CBOMCTBA METAJUIOB M HUX COCIWHEHWH, pelaTh 3KCIEPUMEHTAIbHbBIE 3aJayd [0 TEeME
«Hemertannb»;

OTMUCHIBATh XUMHUECKUN SKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO UJIM POJIHOTO) SI3bIKA U A3bIKA XUMUH;

MPOBOJIUTH PACUEThl MO XUMHUYECKUM (OpMyJaM M YpPaBHEHHSM pPEaKIMi, MPOTEKAIoNUX C Y4acTHEM HEMETAJJIOB U HX
COCIMHECHUM.

MeTanpeaMeTHbIe pe3yJbTATHI 00yUeHUs

Yyammiics 10JIKeH ymems:

OpraHU30BBIBATh YUYEOHOE B3aUMOCHCTBHE B TpyIIIIe (pacrpeaesisiTh POJid, JOTOBApUBATLCS JIPYT C APYTOM U T. 11.);

MPEABUJIETH (IPOTHO3UPOBATH) MOCIIEACTBUS KOJUIEKTUBHBIX PEIICHUN;

IMOHHUMAThb IIPHUYMUHBI CBOCTO HCYCIICXAa N HAXOJAUTH CIIOCOOBI BbIXOJa U3 ITOU CUTyaluu,



B JMAJIOTE€ C YYUTEJIEM YUUTHCS BbIPAOATHIBATH KPUTEPHUU OIICHKU M OIpPENESATh CTENEHb YCIEIIHOCTH BBIMOJIHEHUS CBOEH
paboThI U pabOTHI BCEX, UCXOJIS U3 UMEIOIIUXCS KPUTEPUEB, COBEPIICHCTBOBATh KPUTEPUHU OLIEHKU U TMOJIb30BATHCS MU B XOJI€
OLICHKH U CAMOOILICHKH;

OTCTauBaTh CBOIO TOUKY 3PEHHUS], ApPTYMEHTHUPYS €€;

MOJTBEPkKAATh ApryMEeHTHI (haKkTamu;

KPUTUYHO OTHOCUTBHCS K CBOEMY MHEHHUIO;

CIIylIaTh APYTUX, TBITAThCS MPUHUMATD JPYTYIO TOYKY 3pEHUs, ObITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3PEHUS;

COCTaBJIATH pedepat mo onpeaesaeHHol popme;

OCYILECTBIISITh KOCBEHHOE Pa3/IeIUTEIbHOE JOKA3aTEIbCTBO.

Tema 4. IIpaktuxkym 2. CBoiicTBa coeAMHEHNI HEMETAJLIOB (3 '-I)l

1. Pemenue skcnepuMeHTANBbHBIX 3amad 1o TeMme «lloarpynma ramoreHoB». 2. PemieHne 3KCIEpUMEHTANIBHBIX 3a1ad IO
teme«lloarpynna kucnopopa». 3. PemeHue sKcnepuMeHTAIbHBIX 3amady mno Teme «lloarpynma aszora». 4. Pemenue

AKCIIEPUMEHTABLHBIX 3a/1a4 1o Teme «lloarpymnma yraeponay. 5. [lomydenue, cobupanue v pacrio3HaBaHUE ra30B.

IIpeaMeTHbIE pe3yabTaThbl 00y4eHUs

Yyammiics 10JKeH ymems.

oOpamarbcsi ¢ Ja00OpaTOPHBIM OOOPYAOBAHHEM M HArpeBaTEIbHBIMH MPUOOPAMU B COOTBETCTBHHM C IpPaBUJIAMU TEXHUKHU
0e30I1aCHOCTH;

Ha0Ir0AaTh 32 CBOMCTBAMH HEMETAJIJIOB M UX COCTMHCHHUH W SBICHUSIMU, IIPOUCXOIAIITUMHU C HUMU;

OMHCHIBATH XUMUUYECKHUI SKCTIEPUMEHT C MIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO UITU POJHOTO) SI3bIKA U SI3bIKA XUMUU;

ACJIaTb BbIBOJDbI 110 PE3YyJIbTaTaM IIPOBECACHHOI'O SKCIICPUMCHTA.



MeTanpeaMeTHbIe pe3yJbTATHI 00yUeHUs
Ydamuics 10JIKeH yMemb:

ONpEeNEIIATh, UCXO/Is U3 YUeOHOM 3a/1aui, HEOOXOAUMOCTh UCIIOJIb30BAHUS HAOIOICHHS WU DKCIIEPUMEHTA.

1 IIpu nByxuacoBOM IUIAaHUPOBAHUM IIPOBOJSATCS TOJIBKO NpaKTHYeCKue padotsl 1,2 u 5.

Tema 5. O0001IeHrEe 3HAHMH 110 XUMHUH 32 KYPC OCHOBHOM IKO0JIbI. [loaroroska

K rocyaapcrBeHHoii urtoropoi arrecranuu ('A) (10 4)

[Tepuomnueckuit 3akoH u Ilepuomnueckass cucrema xumuueckux osneMeHToB [l M. MenneneeBa. OU3NUYECKHI CMBICI
MOPSIAKOBOIO HOMEpa 3JIEMEHTa, HOMEPOB MEPHOJa M TPYIINbl. 3aKOHOMEPHOCTH HW3MEHEHHsSI CBOWMCTB JJIEMEHTOB M HX
COEMHEHUI B MEPHUOJIaX U IPYIIAX B CBETE MPEACTABICHUN O CTPOEHUU aTOMOB 3JIEMEHTOB.

3HayeHne MEepUOINYECKOro 3aKkoHa. Bujbl XUMUYECKUX CBS3EH U THUIBI KPUCTAJUIMYECKUX PElIeTOK. B3auMOCBsI3b CTpoeHUs U
cBoicTB BemiecTB. Kiaccudukamuss XUMUYECKUX PEAKIMH IO Pa3IMYHbIM TMpU3HAKaM (YHUCIO U COCTAaB PEarupyronmx u
00pa3yroNuXCcsl BEIIECTB; HATUUUE

rpaHuibl  pasfena  ¢as3; TermmoBod 3(P¢eKT; H3MEHEHHE CTENeHEW OKHUCIEHUS aTOMOB; WCIIOJIb30BAHUE KaTallu3aTopa;
HarmpaBjeHue mnpoTtekanus). CKOpPOCTh XMMHUYECKHX peakiuid u (akTophl, Biusmonme Ha Hee. OOpaTUMOCTh XHUMHYECKUX
peakIuii U CrocoObl CMEIICHUSI XUMUYECKOTO PAaBHOBECHS.

IIpocTeie 1 cioxHbIE BemecTBa. MeTamibl 1 HeMeTauibl. [ eHeTUUecKue psiibl MeTalia, HEMeTaJlJla U NMEPEXOIHOr0 MEeTallja.
OKcuapi TUAPOKCUABI (OCHOBAHUSA, KHUCIOTHI, amM(OTepHbIE THUIPOKCUIBI), coiu. Mx cocraB, kiaccupukanus U 0O0Iue

XUMUYECKHE CBOMCTBA B CBETE TEOPUHU DIIEKTPOTUTHUECKON TUCCOLUALIIH.



JIMYHOCTHBIE Pe3yJabTAThl 00y4eHUs

VYuanuiics a10J1KeH:

3HAMb U NOHUMAMb. OCHOBHBIC UCTOPUYECKHUE COOBITHS, CBSI3aHHbBIC C Pa3BUTHEM XMMHUHU U OOIIECTBA; TOCTWKECHUS B 00JIaCTH
XUMHUU U KyJIbTypHBIC TPaJULMK (B YACTHOCTH, HAy4YHBIC TPAJMIIMU) CBOCH CTpaHbI; OOIIEMUPOBBIE JOCTHKEHHS B 00JIACTH
XUMUU; OCHOBHBIC MPUHIIMIIBI U TIPaBUJIa OTHOIICHHS K MPUPOJIE; OCHOBBI 3J0POBOTO 00pa3a KMU3HHU M 37J0pOBbeCcOSpETarONINX
TEXHOJIOTHUH;

MpaBUJia TOBEJCHUS B YPE3BBIUAMHBIX CUTYAIUSAX, CBSI3aHHBIX C BO3JECHCTBHUEM pA3JUYHBIX BEIECTB; OCHOBHBIC IpaBa U
00SI3aHHOCTH TpaxKJaHWHa (B TOM UYHCIE Y4alllerocs), CBSI3aHHBIE C JIMYHOCTHBIM, MPOGECCHOHAIBHBIM M KU3HEHHBIM
CaMOOIIPEICIICHUEM;

COIIMAJILHYIO 3HAYUMOCTD U COJIep KaHue Mpodeccuid, CBA3aHHBIX C XUMHUEH;

UCnbIMbIEAmMb. YyBCTBO TOPJIOCTH 3a POCCHUUCKYIO XMMHYECKYI0 HAyKy M YBOXKEHUE K MCTOPUU €€ Pa3BUTHS;, YBAKCHUE U
MPUHATHE JOCTHKECHUN XMMHHU B MHUpPE; JIIOOOBb K MPUPOC; YBAKCHUE K OKPYKAIOIMKM (yJalIUMCs, YIUTEISAM, POIUTEISAM U
Ip.) — yMETh CIyILIaTh W CHBIIIATH MapTHEPA, MPU3HABATH MPaBO KaXXJIOTO HAa COOCTBEHHOE MHEHHWE, MPUHUMATh PEIICHUS C
Y4ETOM IMO3ULHMI BCEX YYACTHUKOB; YYBCTBO MPEKPACHOTO M ACTETUYECKUX UYBCTB Ha OCHOBE 3HAKOMCTBA C MUPOM BEIIECTB U
UX TIPEBpAIECHU; CAMOYBaXEHUE U SMOIIMOHAIILHO-TIOJI0KUTEIBHOE OTHOIIIEHUE K ceOe;

npu3Hasamp: NEHHOCTH 3I0POBBS (CBOETO M IPYTUX JIIOJIEH ); HEOOXOAMMOCTh CAMOBBIPAXKEHUS, CaMOpeaTn3aIlii, COIIMATIBHOTO
MIPU3HAHUS;

0CO3Haeéamp: TOTOBHOCTHh (MJM HETOTOBHOCTh) K CAMOCTOSITEIBHBIM TIOCTYNKaM W JEHCTBUSIM, OTBETCTBEHHOCTh 3a HX
pe3yabTaThl; TOTOBHOCTh (WJIM HETOTOBHOCTH) OTKPBITO BbIpa)KaTh M OTCTAaMBaTh CBOIO MO3UILIUI0 U KPUTUYHO OTHOCHUTHCS K

CBOHUM IIOCTYIIKaM;



npoA6AAMb: HKOJIOTHYECKOE CO3HAHUE; IT0OpOKeNaTeIbHOCTh, MOBEPUE W BHHUMATEIBHOCTh K JIIOASIM, TOTOBHOCTh K
COTPYJHUYECTBY M JAPYKOE, OKa3aHUIO MOMOIIM TeM, KTO B HEH HYXHaeTcs; 0OOOIICHHBIN, YCTOMYUBBIA M H30MpATEIbHBIN
MMO3HABATEIIbHBIN WHTEPEC, NHUITMATUBY U JIFOO03HATEILHOCTh B M3YYCHUH MHpPa BEIIECTB M PEAKIUM; IEICyCTPEMIICHHOCTh U
HACTOWYHMBOCTh B JOCTHIKEHHUH II€JIeH, TOTOBHOCTh K TIPEOJIOJICHHUIO TPYAHOCTEH; yOekKIEHHOCTh B BO3MOKHOCTH ITO3HAHUS
IPUPOJIBI, HEOOXOTUMOCTH Pa3yMHOTO UCTIOIB30BAHUS TOCTIKEHUH HAYKH U TEXHOJIOTHIA JUISI pa3BUTHS OOIIECTBA,;

yMemb: YCTaHABIMBATH CBS3h MEXKIY IIEJIBI0 M3YUYCHHUS] XUMUU U TEM, JUIsl Y€ro OHA OCYIIECTBIACTCS (MOTHBAMH); BHITIOIHSATH
KOPPUTHPYIOIIYIO CAMOOIEHKY, 3aKJIIOYAIONIYIOCS B KOHTPOJE 3a MPOLECCOM HM3YYCHHS XUMHH U BHECEHHH HEOOXOIUMBIX
KOPPEKTHUBOB, COOTBETCTBYIOIIUX ATallaM M CIOc00aM M3Y4YEHUS Kypca XHMHH, BBITIOJHATH PETPOCTICKTUBHYIO CaMOOIICHKY,
3aKIJTIOYAIOIIYIOCS B OIIEHKE MpoIlecca M pe3ysibTaTa U3yuyeHUs] Kypca XMMUUA OCHOBHOM IIKOJIBI, TIOJIBEICHUN UTOTOB Ha OCHOBE
COOTHECEHHS 1IeTIeH U pe3yIbTaTOB;

CTPOUTH JKH3HEHHBIE W TPO(ECCHOHATBHBIC IUIAHBI C YYETOM KOHKPETHBIX COIMAIBHO-UCTOPUYECKHUX, TMOJUTHYCCKUX U
HPKOHOMHUYECKHUX YCJIOBHUI; 0CO3HaBaTh COOCTBEHHBIC IIEHHOCTH M COOTBETCTBUE UX

MPUHUMAEMBIM B JKH3HU PEIICHUSIM; BECTH JUAJOT HA OCHOBE PAaBHOMPABHBIX OTHOIICHUN M B3aMMHOTO YBA)KEHUS; BBIJICISAThH
HPaABCTBEHHBIN AaCIEKT MOBEACHHUS M COOTHOCHTH TOCTYIKH (CBOM W JPYTUX JIOACH) M COOBITHS C MPUHSATHIMH ITHUYCCKUMHU
HOpMaMH; B TIpe/iesiax CBOMX BO3MOXXHOCTEH MPOTHUBOJACUCTBOBAThH JACHCTBUSM U BIUSHHAM, MPEICTABISIONINM YIPO3y KU3HH,
3I0POBBIO ¥ O€30MACHOCTU JTUYHOCTHU U OOIIIECTRA.

Ilnanupyembie pe3yjbTaTbl 00y4eHUS:

BbInyCKHUK HAy4YHnTCH:

* OIIMCHIBATh CBOMCTBA TBépI[BIX, KUIKHX, F33006p33HBIX BCUICCTB, BBIACIIAA HX CYHICCTBCHHBIC ITPU3HAKH;



* XapaKTEepU30BaTh BEIIECTBA MO COCTaBY, CTPOCHHUIO U CBOMCTBAM, YCTAHABIUBATh MPUUYUHHO-CJIEJACTBEHHbBIEC CBSI3H MEXKIY
JAHHBIMH XapaKTePUCTUKAMU BEIIECTBA;

* PacKpbIBaTh CMbBICII OCHOBHBIX XUMHUECKUX MOHATUN «aTOM», «MOJICKYJIa», «XUMUYECKHUI 3JIEMEHT», KIIPOCTOE BEIIECTBOY,
«CII0)KHOE BEILIECTBOY», «BAJICHTHOCTHY, UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

* n300paxkaTh COCTaB MPOCTEHIIMX BEUIECTB C MOMOIIBIO XUMHUYECKUX (POPMYNI M CYIIHOCTh XMMHYECKUX PEaKUUi C
MTOMOINIBI0 XUMUYECKUX YPABHEHHUI;

* BBIUHUCIIITh OTHOCUTEIIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYEO MacChl BEILECTB, a TAaKKE MACCOBYIO JIOJI0 XUMHUYECKOTO
AJIEMEHTA B COCIMHEHUSX JJISl OLICHKU UX MPAKTUUYECKON 3HAUUMOCTH;

* CPaBHUBATh 10 COCTABY OKCHUJIbI, OCHOBAHUS, KUCIIOTHI, COJIU;

* KJIaCCU(UIIUPOBATH OKCHJIbl U OCHOBAHMSI 10 CBOMCTBAM, KHCJIOTHI U COJIU 110 COCTaBY;

* 10JIb30BATHCS JTAOOPATOPHBIM 00OPYOBAHUEM M XUMUYECKON MOCYA0M;

* IPOBOJIUTHh HECIOKHBbIE XHUMHYECKHE OIBITHI U HAOMIOJCHUS 3a W3MEHEHUSMU CBOWCTB BEIIECTB B MpOIECCe HX
MIpEBpAIICHUIT; COOTIOAATH MPaBUIa TEXHUKUA O€30MTaCHOCTH MPHY MTPOBEICHUN HAOIIOJCHUHN U OTIBITOB,

* pa3IM4aTh HKCIEPUMEHTAIILHO KUCIOTHI U MIEI0YH, TOJIB3YSICh UHANKATOPAMU; OCO3HABATh HEOOXOIUMOCTb COOJIIOICHUS
Mep 0€30MacHOCTH TP OOpAIICHUH ¢ KUCIOTaMU | IIEeTI0YaMHU.

* pacKpbIBaTh CMBICH nepuoanyeckoro 3akona . . Menpaeneena;

* OMMMCHIBATh U XapaKTEPU30BaATh TAOTUUYHYIO (POPMY MEPUOTUIECCKON CUCTEMBbI XUMHUYECKUX IJIEMEHTOB;

* XapaKTEpPU30BaTh COCTaB ATOMHBIX SIJIEP U PACHPEICTICHUE YHCIIA SJIEKTPOHOB IO ANIEKTPOHHBIM CIOSIM aTOMOB XUMHUUYECKUX
AJIEMEHTOB MaJIbIX TIEPUOJIOB MEPUOINUECKON CUCTEMBI, a TAKKE KIS U KaJIbIIHS;

* pa3IM4aTh BUJbl XUMUYECKOW CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HEMOJSIPHYIO U METAJNTUYECKYIO;

* n300paxkaTh 3JIEKTPOHHO-UOHHBIE (POPMYJIbI BEIIECTB, 00PA30BAHHBIX XUMUUECKUMHU CBS35IMU PA3HOTO BUJA;



* BBISIBJISATh 3aBUCUMOCTD CBOMCTB BEIIIECTB OT CTPOCHHS UX KPUCTATUTMYECKUX PEHIETOK: HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX,
METaNINYECKUX;

* XapaKTEepU30BaTh XUMUYECKUE FJIEMEHTHI U UX COCIMHEHNS Ha OCHOBE TOJIOKEHHS JIEMEHTOB B IEPUOIUYECKON CUCTEME U
0COOEHHOCTEM CTPOSHUS X aTOMOB;

* XapaKTepU30BaTh HAYYHOE M MHUPOBO33PEHUECKOE 3HAYEHUE MEPUOJIMYECKOr0 3aKOHA U TMEPHUOJUYECKON CHUCTEMBI
xumudeckux snaemeHToB [[. Y. MenneneeBa; * 0OBACHITh CYyTh XMMHUYECKHX TPOIECCOB M WX MPUHIUNHAAIBLHOE OTIHYHAE OT
bu3NYecKux;

* Ha3bIBATh MPU3HAKHU U YCIOBUS MIPOTEKAHUS XUMUYECKUX PEAKIUM;

* YCTAHABJIMBATh MPUHANJIC)KHOCTh XMMHUUYECKON PEAKIUU K ONPEACIEHHOMY THIy MO OJHOMY M3 KJIacCU(UKAIMOHHBIX
MPU3HAKOB: 1) MO YMCIy U COCTaBY UCXOAHBIX BEIIECTB U MPOAYKTOB PEAKIIUHU (PEaKIMU COCTUHECHUSI, PA3JI0KEHNUS, 3aMEeIIECHUS
1 oOMeHa); 2) MO BBIICJICHUIO WJIU MOTJIOMICHUIO TEIUIOTH (PEaKIMu K30TEPMUUECKUE U YHAOTEPMUUECKHUE); 3) 0 U3MEHEHUIO
CTENICHEH OKHCIICHUSI XUMHUYECKUX DJIEMEHTOB (PEaKIMh OKUCIUTEIbHO-BOCCTAHOBUTEINBHBIE); 4) MO 0OpaTUMOCTH Ipoliecca
(peakiuu oOpaTHUMbIe U HEOOpATUMBIE);

* COCTaBIISITh YPaBHEHUS 3JIEKTPOJUTUUYECKON AUCCOLMALMM KUCIOT, IIEIOYEH, COJIeH; MOJHbIE U COKpPAIEHHbIE HOHHBIE
ypaBHEHUS peakluii 00MeHa; ypaBHEHUS OKHCIUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA;

* POTHO3UPOBATHh MPOJIYKTHl XUMHUYECKUX peakiuid mo ¢hopmyliaM/Ha3BaHUSIM UCXOAHBIX BELIECTB; OMPEACNISITh UCXOIHBIC
BellecTBa 1o ¢popMysiaM/Ha3BaHUSIM MPOTYKTOB PEaKIINH;

* COCTABJISITh YPaBHEHUSI PEAKIMH, COOTBETCTBYIOIIUX MOCIEAOBATEIBLHOCTH («IIEMOYKE») MPEBPALCHU HEOPTaHUYECKUX
BEILIECTB PA3JIMYHBIX KJIACCOB;

* BBISIBIISATH B IIPOLIECCE IKCIIEPUMEHTA MTPU3HAKU, CBUAETENHCTBYIOIINE O MPOTEKAHUU XUMUYECKOU PEaKIUU;

* [IPUTOTOBJIATH PACTBOPHI C ONPEAECIEHHON MAaCCOBOM J0JIEN paCTBOPEHHOTO BELIECTBA,



* OIIPENEIATH XapaKTEP CPEbl BOJHBIX PACTBOPOB KHUCIIOT U IIEI0UYEH IO U3MEHEHUIO OKPACKU MHAUKATOPOB;

* IPOBOJIUTH KAYECTBEHHBIE PEAKIIMY, IIOATBEPKIAIOIINE HAIMYKME B BOJHBIX PACTBOPAX BEIIECTB OTACIBHBIX HOHOB

* ONPEIENATh MPUHAAIEIKHOCTh HEOPTaHMUECKUX BEIIECTB K OAHOMY M3 M3YUYCHHBIX KIACCOB/TPYIIT: METAJIbl U HEMETAJLIbI,
OKCH/Ibl, OCHOBaHM, KUCIIOTHI, COJIU;

* COCTaBJIATH (DOPMYJIBI BEIIECTB 10 UX HA3BAHUSM;

* OIIPENEIATh BAJICHTHOCTD U CTENEHb OKUCIICHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIbI HEOPraHUYECKHX COCAMHEHUN IO BAJICHTHOCTSIM M CTENEHSM OKHCIEHHUS SJIEMEHTOB, a TaKXkKe
3aps/ilaM MOHOB, YKa3aHHBIM B Ta0JIMIIE PACTBOPUMOCTU KHCIIOT, OCHOBAHUMN U COJIEH;

* 00BSCHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3UUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEMIECTB (METAIIIOB U HEMETAJLIOB)
U UX BBICIIUX OKCHJIOB, 00Opa30BaHHBIX JIEMEHTAMHU BTOPOTO U TPETHErO NEPUOOB;

* Ha3bpIBaTh OOLIME XUMHUECKHE CBOMCTBA, XapaKTEePHBIE JIJIsl TPYIII OKCUIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMHUYECKHE CBOWCTBA, XapaKTEpHbIC IJIS Ka)XJOro U3 KIJIACCOB HEOPraHMYECKHX BEIIECTB: KHCIOT,
OCHOBAHUM, COJICH;

* IPUBOJUTH NMPUMEPHI PEaKUUi, MOATBEPKIAIOIIMX XUMHUYECKHE CBOMCTBA HEOPTraHWYECKUX BELIECTB: OKCHUJIOB, KHUCIIOT,
OCHOBAHUM U COJICH;

* OIPENEIATH BEIIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEND B OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUX;

* COCTABJIATh OKUCIIUTEIHbHO-BOCCTAHOBUTENBHBIN OaaHC (111 M3YYEHHBIX Peakiuil) o NpeJIoKEHHBIM CXeMaM PeaKItii;

* IPOBOJUTH JIAOOPATOPHBIEC OMBITHI, MOATBEP)KIAIOLINE XWMHUYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB HEOPTaHUYECKUX

BEILIECTB;

BblnyCKHllK noaydum 603MONHCHOCMb HAYHUUMDBCA:



* 2PAMOMHO 0OPAWAMBCA C BEUYECMBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCMb COONIOOEHUSL NPABUTL IKOJIOSUYECKU 0e30NACH020 NOBEOeHUsl 8 OKpYicaioulel NpupooHoll
cpeoe;

* NOHUMAMb CMBICT U HEe0OXO00UMOCHb COOMOOeHUsT NPEONUCAHUL, Npedideaemvlx 8 UHCMPYKYUSX NO UCNHOJb308AHUIO
Jlekapcmas, cpedcmes ObimoBot XumMuu u op.;

* UCNONIL308AMb NPUOOPEMENHbIE KII0UeBble KOMNEMEHMHOCMU NpU  BbINOJIHEHUU UCCIe008aMENbCKUX NPOEKMOo8 No
U3YYEHUIO CBOLICE, CNOCOD08 NOTYYeHUs U PACNO3HABAHUS BeUleCE;

* Pazeueamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3YS CPeOCmea YCMHOU U NUCLMEHHOU KOMMYHUKAYUU npu
pabome ¢ mexkcmamu YueOHUKa u OONOIHUMENbHOU JIUMepamypou, CNpasoyHbIMU MadIuyamu, nNposasisims 20MOSHOCHb K
VBAJHCEHUIO UHOU MOYUKU 3PEHUSI NPU 0OCYHCOEHUU PEe3YTbMAmMOo8 GblNOJIHEHHOU pabomul,

* 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O Beecmsax U XUMUYECKUX Npoyeccax, Kpumuyecku OmMHOCUMbCA K
ncegooHayyHOU UHGDOpMayuu, HeO0OPOCOBECMHOU peKlame, KACArowWelicsl UCNONb308AHUsL PA3IUYHBIX BEUieCS.

* 0CO3HABAMb 3HAYEHUE MeOPeMU4ecKUX 3HaAHUL 01 NPAKMU4eCcKol 0esamelbHOCMU 4el08eKda,

* ONUCHIBAMb U3YUEHHBIE 00BLEKMbL KAK CUCTNEeMbl, NPUMEHSAS I02UKY CUCTNEMHO20 AHAU3A;

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMAX NePUOOUYECKOU CUCEeMbl XUMUYECKUX 21eMeHmos8 O/ O0O0bACHeHUs U
npeodsUOeHUs CEOLLCNE KOHKPEMHbBIX eUeCms,

* pazeueamv  UHQOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMEOM VelyOleHusi 3HAHUuti 00 UCmopuu CMAaHO8IeHUs.
XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL, NePUOOULECKO20 3aKOHA KAK 0OHO20 U3 8ANCHEUWUX 3AKOHO8 NPUPOObL, d MAKHCe O
COBPEMEHHBIX OOCMUIICEHUAX HAYKU U MEXHUKU.

* cocmaesiiintb MOJEK)JIAPHblLE U NOJIHblE UOHHRbLE YPABHEHUS NO COKpaWéHHblM UOHHbBIM YDABHERUAM,



* npueadumb npumepbol peakuuﬁ, 7’10077’268]99:‘00611‘01/[414)( cyuecneosaHue 63aumMocesisu Meofcéy OCHOBHbIMU KJlaccamu
HeopeaHUu4YeCcKUux seulecme,

® NPOCHO3UPOBANTb PE3Y1bNANIbL 8030elcmeus Pa3iudHsblx qbakmopoe HA USMEHEHUE CKopocnmu XUMUYECKOL peakyuu,

® NPOCHO3UPO6ANTb PE3YTIbNANbl 6030€lCmeUs Pa3niudHsvlx @CIKI’I’IOPOG’ HA CMeeHUe XUMUYECKO20 PABHOBECUAL.

®* NPpOCHO3UpOBAaANb XUMUYECKUE ceolicmea eeuecne Ha OCHoBee Ux cocmasa u CmpoeHu:,;

® NpoZcHOo3UpOo6antb CcnocodoHoCmb gewecmea npoAsIAmb OKUCIUMENIbHblIE UIU 60CCMAHOBUMEIbHblE ceolicmea ¢ yllén/IOM

cmenenet OKUCIeHUs INIEMEHRMOE, 6x06}m;ux 6 €20 cocmae,

® 8bIABTIAIMb CYUWECNBOBAHUE 2eHemuyecKou 83aumocessu Meofcdy eeulecmseamu 6 p;wy npocmoe eeulecmeo — OKCUO —

2UOPOKCUO — COJIb;

* OP2aHU308bI8AMb, NPOBOOUMb VUYEHUYECKUe NPOeKmbl NO UCCAe008AHUIO CBOUCME Beulecms, UMEIOWUX BaANCHOe
npakmuyeckoe 3HaveHue.
Onucanue y4yeOHO-METOAMYECKOT0 M MATEPHAJBLHO-TEXHUYECKOr0 olecredyeHust

Y4yeOHO — MeTOANYECKOE o0ecIeueHne

1.ITpumepHast mporpaMmma OCHOBHOT'O 00111eT0 00pa3oBaHus 110 XUMHUH (0a30BBIN YPOBEHD);

2.ABtopckas nporpamma O.C.I"'abpuensna, cooTBeTcTBytomas denepansHoMy ['ocygapcTBEHHOMY 00pa30BaTEIbHOMY
CTaHJapTy OCHOBHOTO 00111ero 00pa3oBaHus U A0MyIlIeHHass MUHHCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit deneparuu
(O.C.I'abpuensa [Iporpamma kypca xumun s 8-9 kiaccoB ob6ieodpazoBatenbubix yupexaenuit / O.C.I'abpuensn. — M.:

Hpoda, 2017 r.).
3.I'abpuenan O. C., Ocmpoymos U. I'. HactonbHas kaura yuutens. Xumus. 9 k 1.. Meroguueckoe mocooue. — M.: Jlpoda,

2017r



4. Xumus. 9 k 11.: KonrponbHbie 1 mpoBepouHbie padoThl K yueouuky O. C. I'abpuensna «Xumus. 9 / O. C. I'abpuensn, [1. H.
bepeskun, A. A. Ymakosa u nip. — M.: [Ipoda, 2017r.

5.I'abpuenan O. C., Ocmpoymos U. I'. 3yqaem xumuro B 9 k 1. lunaktudeckue marepuansl. — M.: biauk mmroc, 2017T.

6.l abpuenan O. C., Awyrosa A. B. Pabouas terpans. 9 k 1. K yuebnuky O. C. ['abpuensna «Xumus. 9». — M.: JIpoda, 2017r.

1.I'abpuenan O. C., Bockoboiinukosa H. Il. Xumusi B Tectax, 3ajadax, ynpaxkHeHusx. 8— 9 k. — M.: [Ipoda, 2017r.

MartepuajJibHO-TeXHHYECKOe o0ecneyeHune:

Jiis o0ydyeHMsI ydalluxcsi OCHOBHOW IIKOJIBI B COOTBETCTBUM C TpeboBaHusiMu DenepanbHOro rocyaapcTBEHHOTO
o0pa30BaTeNbHOrO  CTaHJApTa HEoOXOouMa pealu3alus AesTeNIbHOCTHOrO mnoaxoaa. JleaTenpHOCTHBIM moaxon Tpedyer
MIOCTOSIHHOM OIOPBI MpOLEcca 00yYEHUsI XUMHUU Ha JEMOHCTPALIMOHHBIN SKCIEPUMEHT, IPAKTUYECKUE 3aHATHSA U Ja0OpaTOpPHBIE
OTBITHI, BBINOJIHSAEMBbIE YyyamuMmuca. KaOuHeT XuMMUM ~ OCHalmEH KOMIUIEKTOM JEMOHCTPAallMOHHOTO M J1abOpaTOPHOTO
000pyI0BaHUs 10 XMMUU JJIsl OCHOBHOM IIKOJIbl. B kKaOMHETe XUMHUM OCYIIECTBIISIIOTCA KaK YPOUHasl, TAK U BHEYPOUHast (POPMBI
y4eOHO-BOCIIUTATENBHON JAEATEILHOCTH ¢ ydamumucs. OcHalieHre B 00JblIeil yactu cooTBeTCTBYeET llepeunto obopynoBanus
KaOuMHeTa XUMHUHU M BKIIIOYAET Pa3lIMYHbIE THUIBI CPEACTB 0OydeHHs. boibliyto yacTe 000pyAOBaHHS COCTaBISAIOT ydeOHO-
MPaKTUYECKOe U y4eOHO-Ta0opaTopHOE 00OpPYJ0BAHUE, B TOM YHUCJIE KOMIUIEKT HAaTypaJbHBIX OOBEKTOB, MOJIEIH, MPUOOPHI U
UHCTPYMEHTBl JUIsl TPOBEIACHHUS JEMOHCTpAlMA M TPAKTHUYECKUX 3aHATUH, JEMOHCTpallMOHHbIE TaOJMIbI, BUICO, Meaua
OCHAILICHHUE.

B KOMIIIEKT TEXHUYECKNX B MHPOPMAITMOHHO-KOMMYHHUKATUBHBIX CPEACTB 00yUeHHUs BXOST: anmaparypa JJIsl 3alucei u
BOCIPOU3BEJICHUS ayJuO- U BUACOMH(OPMALIMU, KOMIBIOTEP, MyJIbTUMEANA MPOEKTOP, JOCKA C MHTEPAKTUBHOW IMPHUCTABKOM,

KOJUIEKIMSI MEIMa-pPeCypcoB, BbIX0 B MIHTepHET.



Hcnonp3oBaHue QJICKTPOHHBIX CPCACTB O6y‘I€HI/I}I IIO3BOJIAATIOT!
¢ AKTHUBU3UPOBATH ACATCIBHOCTDH o6yqa10umxcs[, [10JIy4aTb 0oJ1ee BLICOKHE KAUeCTBECHHBIE PE3YJIbTATHI O6y‘-IeHI/I$I;

e 1pu noarotoBke K EI'D obecneunBaTh CaMOCTOSTEILHOCTh B OBJIAJICHUH COACPIKaHUEM Kypca .

dbopmupoBate UKT - KOMIIETEHTHOCTD, CHOCOOCTBYIOIIYIO YCIIEITHOCTH B Y4€OHOM IeATEILHOCTH;

dbopmuposats YV /I;

Hamypanvhvie 00vekmot

HatypanbHble 00BEKTHI, UCIOIb3yEMbIE B OOYYEHUU XUMHH, BKJIIOUYAIOT B CEOsl KOJUICKIIMM MHUHEPAJIOB U TOPHBIX MOPO/I,
METaJUIOB U CIIJIAaBOB, MUHEPAIBbHBIX YI00pEHUH, MIacTMacC, KaydyKoB, BOJIOKOH U T. 1.

O3HakOMJICHHE YYalIuxcsi ¢ 00pa3liaMu HMCXOJHBIX BEHIECTB, MOJYMPOAYKTOB M TOTOBBIX HM3JIECIUNA IMO3BOJISIET MOJIYYUTH

HarisiaHoC IIPCACTAaBJIICHUC 00 3THX MaTcpualiax, X BHCIIHCM BHUJIC, a TAKIKC O HCKOTOPBIX (I)HBH‘-I@CKI/IX CBOMCTBAX.

Xumuueckue peakmuebl U Mamepuaibl
OO6parmieHue co MHOTHMMH BEIIECTBAMH TPEOYET CTPOroro COOMIOMCHHUS IMPaBUI TEXHUKH O€30MacHOCTH, OCOOCHHO IpHU

BBIINIOJIHCHUH OIIBITOB CaAMHUMH YYAllIUMUCH. Bce H€O6XOI[I/IMBI€ MCPBI MPEAOCTOPOKHOCTU YKa3aHbl B COOTBCTCTBYIOIIHX

JOKYMEHTAaX U UHCTPYKLIUSX.

Xumuueckasn nabopamopHnasn nocyoa, annapamsl u NPUOOPL
XuMu9ecKas Tocy/1a MoApa3IesieTCs Ha JIBE TPYIIIBL: IS BRITIOJTHEHUS OIBITOB YYalTUMHUCS M JIEMOHCTPAIIMOHHBIX OITBITOB.

[Ipubopsl, anmapaTel U YCTAaHOBKH, HCIOJb3yEMbIE Ha YpOKaxX XMMHUH, MOJAPA3JEISAIOT Ha OCHOBE MPOTEKAIOUIMX B HUX

(1)I/IBI/I‘I€CKI/IX U XUMHUYCCKHUX .



Mooenu

OObeKTaMH MOJCITUPOBAHUS B XHMHH SBJSIOTCSI aTOMBI, MOJICKYJIBI, KPHUCTAJUIbI, 3aBOJCKHE ammaparbl, a TaKkKe
IIPOUCXOIAIINE MPOIECCHI.

B mpenogaBanuy XWMHM HCTOJB3YIOTCS MOJETH KPUCTAUTMYECKUX PEmETOK anmasa, rpadmura, cepwl, docdopa, okcuma
yraepona(ly), moBapeHHOW coyd, Jbaa, MHoma, jKele3a, MEIW, MarHus, HaO0Opbl MOJEJeH aToOMOB IS COCTaBJICHUS
IapPOCTEPIKHEBBIX MOJIEICH MOJICKYII.

Yueonvie nocoous na neuammnoii ocnoee

B mporecce o0ydeHHST XUMHHM HCHOJIB3YIOTCS CIIEAYIOIMIME TaOJUIbl MOCTOSHHOIO J3KcrnoHupoBanus: «llepuomnueckas
cucrema xumudeckux diaemeHToB J[.M. MenaeneeBa», «Tabmuia pacTBOPUMOCTH KHCIIOT, OCHOBAaHMM U  COJIeh»,
«DNEKTPOXUMHUUCCKUIN PsIJT HATIPSHKEHUH MeTauioBy, «KpyroBopoT BeIIeCTB B IPUPOJIC» U JP.

Jlns opraHM3anid CaMOCTOSATENIBHOM pa0OThl OOYYAIONIMXCS Ha YypOKax HMCIOJIB3YIOT Pa3sHOOOpasHbIe IUIAKTHYCCKUE
MaTepualbl: TETpaau Ha MEYaTHOM OCHOBE WJIM OTJEJbHbIE pabouMe JIMCThl — HMHCTPYKIMU, KAPTOUKHU C 3aJaHUSIMHU Pa3HOU

CTCIICHU TPYAHOCTHU AJIA U3YUYCHHA HOBOI'O MaTCpHad, CAMOIIPOBCPKU U KOHTPOJIA 3HAHUM ydalquxcs.

Jlist obecnieyeHust 6e30macHOro Tpyna KaOWHETEe XUMUU UMEETCS:

® TIPOTHUBOMNOKAPHBIN MHBEHTAPh

® anTeuKy ¢ HAOOPOM MEAMKAMEHTOB U MEPEBA30YHBIX CPE/ICTB;

® HMHCTPYKIIHIO 10 TIPaBHiaM 0€30MacCHOCTH TPpyAa ISl 00yUarouX cs

® KypHaJI PErHCTpPalliid MHCTPYKTaXa Mo MpaBuiaM 0€30MacHOCTH TPY/Ia.
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BBenenue. Oﬁlllaﬂ XapaKTCPUCTUKA XUMHUYECCKUX 3JICMECHTOB U

XHUMHYECCKHUX pealcum”l. Hepnounqecmm 3aKOH U epuoauviecKras

cucremMa xumMuueckux 3jeMeHToB JI.M.Menpaeneena. (104.)

1. | Xapakrepucruka Beonuerii nnerpykrax no OT | Hayuamcs: XapakTepu30Bath PeryastuBuble: ctaBsat yueOnsle | ®opmupy | §1, ynp 1-3
XHMHYIECKOTO ;I(TB- XUMHYECKHE IEMEHTHI 1-3 —To | 3ama4n Ha OCHOBE COOTHECEHUS 0T
apaKTepUCTUKA XUMIIECKOIO | pepyoza Mo MX TOJNOKEHUIO TOTO, YTO YK€ U3BECTHO U OTBETCTBE
SJICMCHTA Ha SICMCHTA I10 HOIOKCHHAIO B [ICXD JI.U. Menneneena. YCBOEHO y4alluMcs, U TOTO, YTO HHOE
OCHOBaHMH €TI0 NEXS 1. Mc?Hz[eneeBa. THonyuam eo3moocnocmo emé HEM3BECTHO OTHOILICHH
MOJIOXKEHUSA B JleMOHCTpaLIHA: MOCIIH HAY4umuCs: ONUCHIBATD ITo3HaBaTeNbHbIE:CAMOCTOATEND | € K
o aTOMOB DJIEMEHTOB 1-3 —T0
HepI/IO,I[I/ILIeCKOI/I TePHO/I0B H3YyUYCHHBIC OOBEKTHI KaK HO BBIJICIISIOT H (QOPMYJTUPYIOT YYCHHUIO
crcTeMe CHUCTEMBI, IPUMECHSIS JIOTUKY MMO3HABATENBHYIO [IEJTb
CHCTEMHOTO aHaJH3a KomMmyHukaTuBHbIe: GopMyIHp
A. 1. Menneneesa VIOT COOCTBEHHOEC MHEHHE U
TTO3UIINIO, 33/1al0T BOIIPOCHI,
CTOST MOHSTHBIC AJIS TApTHEPA
TTOHATHUS
2. CBOMCTBA OKCH JI0B, XUMHUYECKHE CBOICTBA OK- Hayuamcsa: na3pBaTh 00111IC PeryasituBHble: cTtaBsat yueOHyto | [Iposmmsao | §1, ymp 4-5
KHCJIOT, OCHOBaHUH U CHIIOB, OCHOBAHWH , KHCIIOT, XMMHYECKHE CBOHCTBA 3a/1a4y, OMpe/IENsIOT T
o COJICH B CBCTC TCOPUH KHUCJIOTHBIX, OCHOBHBIX MOCJIEI0BATEIILHOCTDH YCTOUYHMB
CONeH B CBETC TCOP ?H JIEKTPOIMTHICCKOH OKCUJIOB, KACJIOT, OCHOBAaHUM U | IPOMEKYTOUHBIX LIEIEH C yUeTOM | bId
SJIEKTPOIUTHICCKOU AUCCOLUALMK U OKUCIICHNUS- coneii ¢ mosuuu TO]I; KOHKPETHOT'O pe3yJibTara, y4e6HO —
JUCCOLHAIINU U BOCTaHOBIICHUA NPUBOAMTH IPUMEPHI PEaKLUil, | COCTABISIOT IUIaH U aJrOPUTM No3HaBaTe
OKUCJICHUS - MOATBEPKAAIOIINX JIeMCTBUI JIbHBIN
BOCCTAHOBJICHHUS XUMHUYECKHE CBOMCTBA! IMo3HaBaTebHbBIE: HUHTEpEC K
OKCHIIOB, KHACJIOT, OCHOBAaHUH, CaMOCTOSITEITFHO BBIJCIISIOT HOBBIM
COJICH; OTIPEeNIeNATh BEIIECTBO — | (OPMYNIHPYIOT MMO3HABATEIBHYIO | CIIOCO0aM
OKHUCITUTEIh U BEIIECTBO — IIeJTb, UCITONB3YsI OOMINE MPUEMBI | PEIICHHUS
BoccTaHoBUTeNb B OBP; peuenus 3aaa4y 3a/1a4
Tlonyuam osmodxcnocms KoMMyHUKATUBHbBIE:
HAY4umscs: IPOTHO3UPOBATH Kontposns u ouieHka aeicTBuit
CMOCOOHOCTH BEIIECTBA mapTHepa
MIPOSIBIISATH OKUCIIUTEIHHBIE
WM BOCCTAaHOBHUTEIIHHBIE
CBOMCTBA C YYETOM CTETeHel
OKHUCJICHUS DJIEMEHTOB,
BXOJISIIIUX B €T0 COCTaB
3. AM(bOTepHLIe OKCHIBI [TonsATHE O IEPEXOAHBIX Hayuamcsa: xapakrepu3oBartb PerynsiTuBHble: Mposeasro | §2, yop 1-3




U TUAPOKCHIBI anemMeHTax. AM(OTEepHOCTS. XAMHUYIECKHE CBOMCTBA IIpuHUMAIOT U COXPaAHSIOT T
I'enernyeckuit psit aM(OTEpHBIX OKCHJIOB U y4eOHyI0 3a7a4y, yUUTHIBAIOT Jo0Opoxken
IIEPEXOAHOr03IEMECHTA. TUAPOKCHUIOB; UCII0Ib30BATh BBIJICJICHHBIE YYUTEJIEM aTEIIBbHOCT
Jla6.onprt: 1.Iomyuenne IIPU XapaKTEPUCTUKE BELLECTB OPUEHTUPHI IEUCTBUSA B HOBOM b,0T3bIBYU
THApOKCH/Ia IWHka - MOHSATHE «aM()OTEPHOCTHY, yueOHOM MaTepHale B BOCTb, KaK
MCCIIENIOBAHME €0 CBOUCTE HPOBOJUTH OIIBITHI, COTPYJHHYECTBE C yUUTEIIEM HOHUMAHH

MOJTBEPXKIAIOIINe Ilo3naBatenbHbIe: € UyBCTB
XMMUYECKHe CBOilcTBa CraBsr u GopMyIUPYIOT JPYTUXITIO
aM(OTEpHBIX OKCUIOB U npoOiemMy ypoka, Jeu u
THIPOKCHIOB,; CaMOCTOSATENHHO CO3/Af0T COMEPEKHB
Ionyuam eosmoocHocms JITOPUTM JIESITENBHOCTH NPH aHHEe UM
HAay4umvCcs: 0CO3HABATH pELIeHUH TPOOIEMEI
3HAYCHHE TEOPETHUECKUX KoMMyHHKaTHBHBIE:
3HaHMH JUIS TPAKTHIECKON [IposBNSsIFOT aKTUBHOCTB BO
JIeSITEIbHOCTH YeJI0BeKa B3aMMOJICHCTBUY [T PELlICHUS

MO3HABATENbHBIX U

KOMMYHHKATHBHBIX 3a/1a4(3aat0T

BOITIPOCHI, (POPMYJIHPYIOT CBOU

3aTpyAHEHUS, IPEIaraoT

HOMOIIb B COTPYTHUYECTBE)

4. | Ilepuoauueckuii Crpykrypa IICXD J1.11. Hayuamcs: onuceiBath 1 PeryasiTuBHbI€: Onpenenst | §3, ymp 1-3
3aKOH W Menneneesa. CTpoeHue aToMa. | XapakTepH30BaTh TaGIHIHYIO [TnanupyroT cBOM neiicTBUS B 10T CBOIO
I DuU3HIECKHI CMBICIT dhopmy IICXD I.H. COOTBETCTBUH C ITOCTABJICHHOMN JUYHYIO

CpHOIHCCKast HOPSIAKOBOI'O HOMEPA, HOMEpa MenneneeBa; nenath 3a/1a4eil U yCIOBUSIMU €€ MO3UIIHIO,
cucrema HEpHUOJIa, HOMEpPA IPYTIIHI XU~ YMO3aKITIOUCHHUS O XapaKTepe peanu3ayn aJIeKBaTHY
JI. 1. MeHpeneeBa B mueckoro oementa B IICXD | ysvenenns cpoiicts 10
CBETE YUEHHUS O fgge I?g;ﬁie;?;g ?f;;ﬁjé’f XUMHYECKUX 2JIEMEHTOB C Io3HaBaTe/bHbBIE: CTABAT nubdepen
CTPOGHHH aToMa CKIIX SICMCHTOB H HX OG- YBEJIMYEHUEM 3apSAA0B U GOPMYJIUPYIOT LIENH U IUPOBAHHY

HeHuit B MepHOaX H IPYNIax, aTOMHBIX s1€ep. HpO6HeMLI YpoOKa; OCOSHaHHOVI/I 0

rraBHbIX morpymmax IICX? Tonyuam 603MOHCHOCHID MPOU3BONBHO CTPOAT B YCTHOH | CaMOOLIEHK
L. Meneneesa, HAYUUMBCS, TIPHMEHSTD HMHCbMEHHOH (opme y CBOUX
JleMoHCTpaUMsi: pa3InyHbIe 3HAHUSA O 3aKOHOMEPHOCTSIX YCICXOB B
(opMBI TAGIUI] IEPUONIECKON | MEPHOAUYECKON CUCTEMBI KommynnkaTusnie: . yuebe
CHUCTCMBI. XUMHYECKUX DJIEMEHTOB JJIs1 Buanenue MOH?HOFH%CKOH "

Jla6.ombiT: 2.MOAENMMPOBAHUE | OGBACHEHHS H [IPEBHACHHS JIMANIOTHYeCKOi hopMamu pedu

noctpoeHns Iepnoxuyeckoi CBOMCTB KOHKPETHBIX BEILECTB

cuctemsl JI.1. Mengeneena

5. | Xumnueckas XuMugeckasi OpraHu3aLus Hayuamcsa: XxapakTepu3oBaTh PeryasiTuBHbIe: paboTaTh 1O ®opmupos | §4, ynp 1-3
OpTraHM3aIUs KUBOH JKUBOH U HG)\I](I/IBOI\/'I MIPUPOJIBI. XUMHUYECKHUM COCTAB KUBOMI ILIaHY, UCTIOJIb3Ys CIIELIUAIBHO aHue

M XUMHIUYECKHUI cOCTaB sIpa, KJIETKH;, COCTaB s/Ipa, MaHTUH moto0paHHBIe CPEICTBA. YMEHHE | OTBETCTBE

N HCKHUBOU IMMPUPOJbL . ., .

MaHTHH ¥ 36MHOU KOPBI. 3eMHOU KOPHI; OILICHUTH CTETIEHb yCIeXa Wil HHOTO
XUMHIYECKUE HIEMEHTHI B Tlonyuam osmodxcnocms HeycIiexa CBOeH e TeIbHOCTH OTHOIICHU
KJIETKaX J)KUBBIX OPTAHU3MOB. | Hayuumbcsl: OOBACHATH MUP C Ilo3naBaTeabHbIE: LK




Makpo- 1 MEKPO3JIEMEHTHI. TOYKH 3PEHUS] XUMHUH aHAIN3UPOBATh, CPABHUBATH U YUCHHUIO
HemoHncTpanusi:Mopaenb 000011aTh H3y4YCHHBIC TIOHATHSL.
CTPOCHHS 3€MHOTO IIIapa B CtponTts n0THYECKOE
TIOTIEPEYHOM pazpese paccyXxaeHue, BKIouas
YCTAQHOBJICHUE IPUYHUHHO —
CJIEZICTBEHHBIX CBS3EH.
[pencrBisaTh nHGOpManuio B
BHJIE PUCYHKA
KoMMyHHUKaTHBHBIE:
OtcTanBaTh CBOIO TOUKY 3PCHUS,
TIPUBOJHUTH APTyMEHTHI,
MOATBEPKAas HX (paKTaMu
0. KﬂaccmbHKaqu O06o0muIeHrEe CBEICHHI O Hayuamcsa: yctanaBnuBath PerynsitTuBHbIe: Omnpenmens | §1, ymp 4-5
XUMHYECKUX PeaKIHil XMMHUYECKHUX PEAKIHAX. MPHHAIUICHKHOCTD XHMHIECKOH Bo1BuraroT Bepcun pemeHus 0T
Knaccudukanms XuMUIeCKnX | peaknuu K ONpeAeIEHHOMY po0IeMBl, 0CO3HABATH BHYTPEHH
[0 pas/IMIHEIM peaxIuii o pa3IudIHBIM TUITY TIO OJTHOMY U3 KOHEYHBII pe3ypTar 010
OCHOBaHHUAM OCHOBAHUSIM: KJIaCCU(DHKALOHHBIX MO3UIIHIO
COCTaBY U YUCITY MIPU3HAKOB: 1) 1o umncy u ITo3naBaTeJbHBIC: o0yyarommu
pearupyromux u COCTaBY UCXOJIHBIX BEIIECTB U | BBIOMpalOT OCHOBaHUS U XCsl Ha
00pa3yIouXCsl BEUIECTB, MPOJYKTOB Peakiyu (peakuyu | KPUTEPHHU U1 KJIaCCU(PHUKALUH yYpOBHE
TeroBoMy 3ddexry, COEJMHEHUS, Pa3JIOKEHHs, [IpeoOpa3oBbiBaTh HHPOPMALIMIO | MOJIOKHUTE
HAalpaBJICHUIO, N3MEHEHHIO 3aMeIIeHus 1 00MeHa); 13 OZIHOTO BHJIA B APYTOH U JBHOTO
CTENEHEH OKHUCICHUS 2) 1O BBIIEIICHUIO HIIH BBIOMpATh I ce0s1 yIoOHYIO OTHOILICHH
3JIEMEHTOB, 00Pa3yIOLINX MOTJIOIEHHIO TETLIIOTHI (dopMy (puKcanuy NpeACTaBICHUS | g K
pearupyolme BemecTsa, (peaxkumy SK30TepMHUUYECKHE U nHopMannu obpazoBar
(asze, HCIIOIb30BAHUIO 9H/IOTEPMHYECKHE); SJIILHOMY
KaTajan3aTopa. 3) 1Mo U3MEHEHHUIO CTeNeHeH KoMMyHuKaTHBHBIE: npoueccy,
Jla6. onbITHI: OKHCIICHUS XUMUYECKHUX OTcrauBaTh CBOIO TOUKY 3pEHHS, | TOHHUMAIOT
3. 3amelieHue Kele30M MeJI | JJIEMEHTOB (peaKiiu HNPUBOJIUTH apTyMEHTHI, HeoOxoau
B pacTBope cynbhara Meau OKHCITUTETIHHO- HOATBEPXKIast UX (paKTaMH. MOCTh
) BOCCTAaHOBHTEJIFHEIE); Pasnuuats B yCTHOU peun Y4EHHUs
4) mo o6paTUMOCTH mporecca MHEHHE, 10Ka3aTeIbCTRa,
(peaxkunu oOpaTHMBbIE U THIIOTE3BI, TEOPUU
HEOOpaTHMEIE);
Ionyuam eo3moocHocms
HAY4UbCs: COCTABIATD
MOJIEKYJISIPHBIE U MTOJIHBIE
UOHHBIE YPaBHEHUS 110
COKpAIIIeHHBIM HOHHBIM
YpaBHEHHSIM.
7. | Ilonsarue o CKOpPOCTH Ilonsarue o ckopocT Hayuamcsa: Ha3bBath PeryasituBHbIe: Ipossasiro | §5, yop 1-3
XHMIYECKOL XUMHWYECKOH pEaKIvH. (hakTOpPHI, BIUSIOMINE HA CamocToaTenbHO 0OHAPY)KUBAIOT | T
@DakTOophl, BAMSIOLINE HA CKOPOCTb XUMUYECKOU 1 GOPMYIHPYIOT IPOOIIEMY. YCTOHYMB




peakiuu

CKOPOCTb XUMHUYECKUX
peakuui.

JdemoncTpauum:
3aBHCHUMOCTb CKOPOCTH
XMUMHYECKOH peakIuu oT
MIPUPOJIBI PEaTUPYIOIIUX
BEIIECTB. 3aBUCUMOCTh
CKOPOCTU XUMHUYECKOH
peaxIy oT KOHLIEHTpaIiH
pearupyrommx BeIIECTB.
3aBHCHMOCTh CKOPOCTH
XUMHUYECKON peakLUU OT
IJIOLIaIU CONMPUKOCHOBEHHUS
pearupyrommx BeIIecTB
(«xUnAMUR cI0M»).
3aBHCHMOCTBH CKOPOCTH
XUMHUYECKOW PEaKLMU OT
TeMIIepaTyphl pearupyoumx
BEIIIECTB.

Jla6. OnbIThI:

4. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peaKLUU OT
MIPUPOABI pEArHPYIOIINX
BELLECTB Ha MpUMEPE
B3aUMOJICHCTBUU KUCIIOT C
MeTajiaMu. 5. 3aBUCUMOCTD
CKOpPOCTH XMMHYECKOU
peaxIyy OT KOHIIEHTPAIIH
pearupyromux BeIecTB Ha
IIpUMEpPE B3aUMOIEUCTBUS
IIMHKA C COJISTHOM KHUCJIOTOH
Ppa3IM4YHON KOHLIEHTPAIUH.
6. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peaKklUH OT
IUIOINAAH COTPUKOCHOBEHUS
pearupymroInux BeecTs.
7.MopenupoBaHue
«KHITALIETO CIOS.

8. 3aBUCHMOCTH CKOPOCTH
XUMHUYECKOW PEaKIMH OT
TEMIIEePaTyphl PearupyroNnInx
BEIIECTB HA IIpUMepe
B3aMMOJICHCTBUS OKCHJIA

pEeaKIu U OOBSICHATH UX
BIIMSIHHE Ha CKOPOCTh
XUMUYECKOU peaKIuy;
Ha3bIBAaTh (PAKTOPEI, BIHSIONIUC
Ha CMEIEHUE XUMHUIECKOTO
paBHOBeCHSI.

IHonyuam eo3mooicnocms
HAy4umscsa.: IPOrHO3UPOBATh
Pe3yNbTaThl BO3ACHCTBHA
pa3IUYIHBEIX (PaKTOPOB HA
N3MEHEHHE CKOPOCTH
XUMHUYECKOH PeaKIim;
MPOTHO3UPOBATH PE3YJILTATHI
BO3JEHCTBUSA Pa3IU4HbIX
(hakTOpOB Ha CMELIEHUE
XUMHYECKOTO PAaBHOBECHS

Ilo3HaBaTeIbLHbBIE:

BEISBIAIOT IPUYHUHBL U CIIEICTBHUS
siBiieHUH. CTPOST JIOTUYECKUE
paccykaeHusl, yCTaHaBIIMBAIOT
MIPUYMUHHO — CJIEJICTBEHHBIE CBS3U

KoMMyHUKaTHBHBIE:
Y4UTBIBAIOT pa3Hble MHEHUS U
CTpeMATCSA K KOOPANHALUH
Pa3IMYHBIX NO3ULMI B
COTPYJHHUYECTBE, POPMYIHUPYIOT
COOCTBEHHOE MHEHHE W TIO3UIIHIO

BIil yaeOHO
II03HaBaTe
JIbHBIN
UHTEpEC K
HOBBIM
001IHM
crocobam
peleHus
3a1a4




memu( Il) ¢ pactBopom cepHOi
KHUCJIOTBI pa3InuHON

TeMIepaTyphl
8. KaTaJII/ISaTOpI)I Karanuzatops! u katanus. Hayuwamcs: ucnons3zosats ipu | PerysisiTuBHbBIE: YcBoeHue §6, ymp 1-3
HHruburopsl. XapaKTePUCTHKE MpEBpallleHni | YUYUTBIBAIOT MIPaBUIIO B MIpaBUII
AHTHUOKCUIAHTHI. BELIECTB MOHSATHUS MJIAaHUPOBAHUH U KOHTPOJIE UHAUBUIYA
JemMoHcTpanuu: «KaTaJIu3aTopy», «KMHTHOUTOpPY», | crocoba pelieHus, JBHOTO U
I'oMOreHHbIi U TeTepOoreHHbIH | «aHTUOKCUAAHTHIY, IPOBOAUTH | OCYLIECTBIISIOT MMOIIArOBBIN 6e3omacHo
Karanu3bl. DepMEHTATUBHBIM | HECJIOKHBIE XUMUYECKUE KOHTPOJIb ro
karanu3. UarubupoBanue. OTIBITHI U HAOJIFOIEHU 32 TTOBEICHUS
JIa0.01bITHI: U3MCHCHUSIMHU CBOMCTB cBOMCTB | Ilo3HaBaTe bLHbIE: BUC,
9. Paznoxxenue BEIIIECTB B IIPOIIECCE CaMOCTOATENEHO CO3/1aI0T YTOKaIOI
MIePOKCHUIa BOJOPOA C TIpeBpaIeHuiA, COOTI0AATH AITOPHUTM JIEATEIEHOCTHUT MIPH WX KU3HI
ITOMOIIBI0 OKCHIIA MapTraHIia npasuia Th u OT. peureHnn npooIeM pa3ITUuIHOTO u
(IV) u xaranassr. 10. THonyuam eo3moorcnocmo xXapakTepa 3/10POBBIO
OOHapy»keHHe KaTajasbl B Hay4umucs: TPAMOTHO KoMMyHUKATUBHBIE: nrozaei
HEKOTOPBIX MHIIEBHIX oOpamaTbcs ¢ BeIIeCTBaMH B JloroBapuBaroTCsi 0 COBMECTHOM
MIPOAYKTaX. MOBCEIHEBHOM KHU3HU JIeSITENILHOCTH, MPUXOMAT K
11. Uarubuposanue 00IIIeMy PEIICHHIO, B TOM YHCIIC
B3aMMOJIEHICTBHS KUCIIOT C U CTOJIKHOBEHHUIO HHTEPECOB
MeTaJUIaMU YPOTPOIIMHOM
9. | Ob6oOuEeHUE Hayuamca: 0600mate 3HaHus | PeryasiTuBHbIe: §6, ymp 4-5
cHCTeMaTH3aLHs U TIPEJICTABIIATE MX CXEM, BHocsat HeoOXxomuMbIe
. TaOIUII, IPe3eHTAINH KOPPEKTHBHI B JICHCTBHE TIOCIIE
3HAHUU 110 TEMEC
€r0 3aBepIICHUI Ha OCHOBE €T0 H
«Bpenenne» ydeTa XxapakTepa cIelaHHBIX
omudoK
Ilo3HaBaTe/IbHBIC:
CrposT peueBoe BEICKa3bIBaHHE B
YCTHO# U MUChMEHHOH hopme
KomMmykaTuBHbBIE:
KOHTPOJIUPYIOT IEHUCTBUS
mapTHepa
10. KonTpoabHasi KonTpons npenmMeTHbIX 1 Hayuamcsa: npumeHsTs PeryasiTuBHbIe: OCylmecTBISIOT | Bripaxkato
paGoraNel METanpeIMETHBIX YIeOHBIX MOJIyYE€HHBIE 3HAHUSA U MOIIArOBbIA U UTOTOBBIH T
JEHCTBUI 110 TEME « c(hOpMHUPOBAHHBIC YMEHHUS JUIA | KOHTPOJb IO PE3yIbTATy aJIeKBaTHO
TIO TeME Beenenue. penieHus yueOHbIX 3a/1a4 Ilo3naBaTeabHbIE: e
«Bpezenne» OO0m1ast XxapaKTepUCTHKA CTpPOSIT peYEBOE BBHICKA3bIBAHUE B | IIOHUMaHHU
XUMHUYECKHUX YCTHOW U MIUCBMEHHOH hopme € IpUYrH
2JIEMEHTOB ¥ XUMUYECKUX KoMMyKkaTHBHBIE: YUUTHIBAIOT ycrnexa u
peakuuii. Ilepuonnueckuit pa3HbIE MHEHUS M CTPEMATHCS K Heycnexa
3akoH u [leprnognyeckas KOOPAWHAIMH PA3ITMIHBIX y4eOHOM




CHCTEMa XUMHUYECKUX MO3HIUH B COTPKYAHUYECTBE JEATEIBHO

JJIEMEHTOB CTH

. U. MenneneeBa»

Tema 1. Meranabi(184.)
11. | ITomoxxenue IlonoxxeHne MeTanIoB B Hayuamcs: PerynsituBHbIe: Omnpenmenss | §7-8, ymp 1-3
3JIEMEHTOB-META/LIOB Iepnoanaeckoit cucreme XapaxkTepu30BaTh MeTaIbl | I[IpuHMMArOT U COXpaHAIOT ytuIe6Hy}o 0T CBOIO
o XMMHUYECKHUX JIEMEHTOB 1o ux nojoxeHuro B [ICXD | 3amady, MIaHUPYIOT CBOM JIEUCTBUS B | JIMYHYIO

B [lepuoanueckon o

. . Menneneena. J[.1.MeHneneena, COOTBETCTBHUHU C TTOCTABJICHHON TO3UIIHUIO,
CUCTEME Meranueckas OTKMCHIBATE CTPOEHHE 3anaueil M yCIOBUAMH €€ Pealn3allii | aleKBaTHY
. . MenpneneeBa u KPHUCTAIUIMYECKAst pEIIeTKa 1 | (hU3MUECKHe CBOMCTBA IMo3HaBaTeabHBIE: 10
OCOOEHHOCTH METAJUTHYECKAsk XUMUAYICCKast METaJUIOB, OOBSICHATh Hcnosp3yroT 3HAKOBO — muddepen
CTPOCHHS X CBA3D. Oobmue puznueckue 3aBUCHMOCTH CBOHCTB CHMBOJIUECKHE CPECTBA LPOBaHHY

CBOMCTBa METAJIOB. METaJUIOB OT uX nosiokeHns: | KoMmMmykaTuBHbIe: 0
aToMoB. OU3NYECKHUE o .

. CrnnaBel, UX CBOMCTBA U [ICX2 .N.Meunneneena, APryMEHTUPYIOT CBOIO MO3ULIUIO U CaMOOLIEHK
CBOUCTBA METAJIOB. 3HayYEHUe. onyuam so3moocnocmo KOOPIMHUPYIOT €€ C HO3ULUK y CBOUX
Cnnasel Jdemoncrpauun: HAY4umsCsi. MapTHEPOB B COTPYTHHUYCCTBE YCIIEXOB B

OO0pas1s! CrIIaBoB MPOTHO3UPOBATh CBOHCTBA yuebe
HEHU3YUCHHBIX DJIEMEHTOB U
UX COCIMHEHUI Ha OCHOBE
3HAHUN O MEPUOIUIECKOM
3aKOHE.
12. | XuMHuecKue XuMHUUYECKHUE CBOMCTBA Hayuamcsa: onuceiBaTh PeryasituBHble: Dopmupy §11, yop 1-3
CBOMCTBA METAILIOB METaloB KaK CBOHCTBA BELIECTB Ha [TocTanoBka y4eOHOI 3a1aun Ha 10T YMEHHUS
BOCCTaHOBHUTEJICH, a TAKXKE B OCHOBE HaOJIIOJICHHUH 32 UX | OCHOBE COOTHECEHHS TOT'0, YTO UCIIOJIb30B
CBETE MX IOJIOKCHHUS B MPEBPAICHAIMH, H3BECTHO M YCBOGHO , U TOTO, YTO aTb 3HAHUS
IEKTPOXUMHUUECKOM PsILy JIEMOHCTPHPYEMbBIMHA eI1e HeM3BECTHO B OBITY

HATIPSDKCHAH METaJIOB.
Jdemoncrpauumn:
BzanmoeiicTBre MeTamios ¢
HeMeTaJlJIaMH.

JIa0. OnbITHI:
12.B3anmoeicTaue
pacTBOPOB KHUCIIOT U COJIEH C
MeTauIaMu

YUHUTEJIEM, UCCIIEI0BATh
CBOICTBa BEILIECTB B X0/
BBITIOJTHEHUSI
1ab0paTOPHOTO OTIBITA,
Je€JIaThb BBIBOJBI O
3aKOHOMEPHOCTSIX CBOMCTB
METaJJIOB B IIEPUOJAX U
rpyImnax.

Lonyuyam 6o3modrcHocms
Haylmmbc;li
IIPOTHO3UPOBATH
XUMHUYECKHE CBOMCTBA
HEN3YUYEHHBIX 3JIEMEHTOB U
UX COEIMHEHUN Ha OCHOBE
3HaHUU O EPUOIUIECKOM
3aKOHE.

Ilo3HaBareabHBIE:
Brigsmkenue rurmores, Hx
000CHOBaHHE, JOKA3aTEIHLCTBO

KoMMyKaTHBHBIE:

y‘IaBCTByIOT B KOJIJICKTUBHOM
00CYXJIeHUH MpoOIeM, TPOSBISIOT
AKTUBHOCTH BO BSaHMOHeﬁCTBHH JJIA
pemeHusA KOMMYHHUKATHBHBIX n
MMO3HABATENBHBIX 33144




13. | Meraibl B mpupoJe. Mertamret B npupoae. O6mme | Hayuamca: cOCTaBIATh PerynsiTuBHbIE: T'opaocts §12, ynp 1-3
O6mue CTHOCOOBI MX TOJTY4ICHUS. ypaBHEHHS pPEeaKIni , YYHUTHIBaIOT IPABUIIO B 3a
6 Jlab. onbITHI: JIeKAIINX B OCHOBE IUTAHUPOBAaHUH M KOHTPOJIE CITOco0a | pOCCHICKY
CHOCOOBI HX 13. O3HakoMJIeHHE C pyAaMH MOJIyYEHHUSI METAIIJIOB. JeHCTBUS 10 HayKy
HOJy4CHHA xenesa 14. Oxpamusanue Honyuam 603moacnocmo Io3naBaTeabHbIE:
IJIAMEHH COJISIMH IIEJTOUHBIX Hay4umucs: NPUBOJIUTH Hcnonp3yroT NOMCK HEOOXOTUMOH
METaJJIOB MpUMEPHl ypaBHEHUH UH(POPMAIIUU JJIsI BBITIOTHCHUS
peakuu, Jexamux B YUeOHBIX 3a/IaHUH C UCTIOJIb30BAaHHEM
OCHOBE MTPOMBIIIJICHHBIX yueOHOI TUTEpaTyphI
CHoco0OB TOYYCHHUS KomMmykaTuBHBIE:
YyryHa U CTaJH. YYHUTHIBIOT pa3HbIC MHEHHS U
CTpeMSAThCA K KOOPAWHAIINN
Pa3IHYHBIX TIO3HUIUH B
COTPYAHUYECTBE
14. | Pemienue pacyeTHBIX Pacuernple 3a1auu 1o Hayuamca: pewath PerynsitTuBHble: Ommagern | §12, yop 4-5
3a/1a4 ¢ NOHATHEM YPABHEHHSM XMUECKHX pacdeTHbIe 3alavyd Mo OneHuBaroT NpaBUILHOCTD e
0 peakuui, MpOTeKAIOUINX C YPaBHEHUSIM XUMHUYECKUX BBITIOJTHEHUSI IHCTBUS HA YPOBHE HaBbIKaMU
Maccoeas 0oni Y4aCTHUEM METAJUIOB U UX peakuui, NpOoTEeKaroIIMX C aJIcKBaTHOM PETPOCIIEKUBHOM OLICHKYU | JUIs
6b1X00a NPOOYKMa COEIUHEHUH Yy4aCTHEM METAIUIOB M MX Ilo3HaBaTeJdbHbIE: IPaKTHYEC
COETMHEHUIL. BriOuparot Hanbosee 3ppekTuBHbIE | KOU
Tonyuam eo3modcnocme CIOCOOBI pelIeHH s 3a/1ad, JIeSITEIbHO
Hay4umucs: pemaTh KOHTPOJIHPYIOT U OIICHUBAIOT CTH
ONTUMITHATHEIC 33aJa9H. MIPOIECCHH PE3yIbTAT ACATEIHHOCTH
KommykaTuBHbIe:
KouTponupytoT nelictBus naptaepa
15. | Iloustue o KOppO31un Koppo3zus merannos u Hayuamcs: ucnonb3oBaTh PerynsitTuBHbIe: Ymenue §13, ymp 1-3
METALIOB CH0co0BI OOPBOBI C HEW TIPH XapaKTEPUCTUKE Pasnmuuarot crmoco6 u pe3ynbTar HHTETPUPO
METaJUIOB M UX COCAMHEHUH | JEHCTBHA BaTh
TOHSITHSI «KOPPO3US IMo3naBaTe/bHbBIE: MOJTy4YeHH
METAJJIOBY, «XUMHUYECKas BnageroT o0muM nmprueMoM pemieHusl | ble 3HaAHU
KOPPO3HA», 3a1a4 B
«NEKTPOXUMHUYECKASI KoMmykaTuBHbBIE: MpaKTHIec
KOpPpO3usD», HAXOAUTh JoroBapuBatorcs 0 COBMECTHOM KUX
CrocoOBI 3aIIUTHI METAJUIOB | JEATEIFHOCTM, IPUXOAST K O0MIEMy | YCIOBHUSX
OT KOPPO3HUHU. peleHuo
Honyuam eozmodicHocms
Hayuumucs | IPAMCHSTh
3HAHUA O KOPPO3HH B
JKU3HH.
16. [llenouyHbIe METATIIB: OO0m1ast XxapaKTepUCTHKA Hayuamyuca: naBatb PerynsitTuBHble: PazButne §14, yop 1-3
ob1as MEJIOYHBIX METAJIOB. XapaKTEPUCTUKY IInaHupyIOT CBOM JEHCTBUS B CBSI3U C | OCO3HAHHO
Mertamnsl B ipupojae. O0mue | MeToYHbIM MeTajiaM 1o TIOCTABJICHHOW 3a/1a4eil U yCIOBUSIMHU | TO,
XapaKkTEepUCTHKA
CHOCOOBI MX HOTYYEHHSI. ux nomkeHuro B [ICXD €€ peleHMs YBaXKUTEIb




CtpoeHune aTOMOB. JI.1.Menneneena, Ilo3naBaTeJbHBIC: HOT'O U
Illenoynsie MeTaITBI — HCCTIEI0BaTh CBOMCTBA CraBsaT 1 GOpMYIHPYIOT IETH U ZI0OpoKeN
MIPOCThIE BELLIECTBA MIETIOYHBIX METAUIOB — KaK | TPOOIEeMBI ypoKa aTeJIbHOTO
MPOCTHIX BEIIECTB. KomMmykaTuBHbI€: OTHOUICHH
Honyyam eosmoorcnocmo AJIEKBaTHO UCTIONB3YIOT pEUEBBIC K
Hay4yumocs: TpaMOTHO cpezactBa s 3h(HEeKTUBHOTO JIpYroMy
oOpaiartbcs ¢ BEIIECTBAMU | pelIeHHs] KOMMYHUKATUBHBIX 3a]a4 YEJIOBEKY.
B IIOBCEIHEBHOU JKU3HHU. Ero
MHEHHUIO,
crocoOHOC
TH BECTH
JIAAJIOT C
JIpYTrUMHU
JIFOJTBMU
17. | Coenunenus Baxwneitmme coenquHeHust Hayuamcs: PeryasiTuBHbIE: §14, yop 4-5
ILEI0YHBIX METAJLIOB IEJIOYHBIX METAJJIOB — XapaKTepu30BaTh YYuTHIBAIOT MPABUIIO B
OKCHJIbI, TUAPOKCUIBI M COJTH (hu3nMYecKre U XUMUYECKHE | TUIAHMPOBAaHUH U KOHTpPOJIC Crocoba
(x0puIBI, KAPOOHATHI, CBOMCTBa OKCHUJIOB U petieHus
CyJb(aThl, HUTPATHI), KX TUAPOKCHUIOB IIEJIOUHBIX IMo3naBare/bHbIE:
CBOICTBA U IPUMEHEHHUE B METaJJIOB, COCTABJIATD Hcnonb3yroT mouck HeoOXoANMOn
HapOJHOM XO3SIICTBE. XUMHUYECKHUE YpPaBHEHUS, UH(OPMAIIUH [T BBITTOJTHCHHUS
Kanmitaeie ynoOpeHus. XapaKTepU3yIoLue y4eOHBIX 33/IaHUH ¢ MCTIOIF30BAaHIEM
Jdemoncrpauun: CBOWCTBA LIEIOYHBIX yaeOHOI TUTpaTyphI
OO0pa3s1pl METOYHBIX H METaJJIOB, pellaTh KommykaTuBHbIe:
IEJI0YHO3EMEJIbHBIX «LETOYKW» MPEBPAILIEHUH. Y4uThIBalOT pa3Hble MHEHUS U
MeTaJlIoB. B3aumoeiicTeue Honyuam eo3moorcnocmeo CTPEMSITCA K KOOpIUHALMHU
HaTpUsl, IUTUS C BOJIOM. HAy4umucsi: COCTaBIATH Ppa3IMYHbIX TO3ULUH B
BzaumonelicTBue HaTpus € «IEMOYKW» MPEBPALLEHUN. COTPYAHUYECTBE
KHCJIOPOJIOM
18. IllenouHo3eMeIbHEBIC OO011ast xapaKTepUCTHUKA Hayuamoca: naBathb PeryasituBHbI€: PasButue | §15, yop 1-3
METaJUIBI: 00IIas 3JIEMEHTOB TJIaBHOM XapaKTEPUCTUKY IInanupyroT cBOU AEICTBUS B CBSI3U C | OCO3HAHHO
noarpynnst 11 rpynmnsr. LIEJI0YHO3EMEIIBHBIM IIOCTaBJICHHOW 3a/ja4eil U yCIOBUSIMU TO,
XapaKTepucTHKa CtpoeHue aTOMOB. MeTaJljIaM 10 UX MOJDKEHUIO | ee pelIeHus YBaXHUTEIb
Illenouno3emenbHbIE B [ICXD JI.U.MenneneceBa, | IloznaBaTeabHbIE: HOTO U
MeTalJIbl — MPOCThIE XapaKTepU30BaTh COCTAB CraBsaT 1 GOPMYIHPYIOT IETH U JOOpOKeT
BEILLECTBA. aTOMOB, UCCIIEJIOBATh MpoOIIEMBI YpoKa aTebHOI0
CBOMCTBaA IIEOYHBIX KommykaTuBHbI€: OTHOIIEHU
METaJJIOB — KaK MPOCTHIX AJIEKBaTHO UCTIONB3YIOT peUeBbIe K
BELIECTB. cpeznctBa s 3h(HEeKTUBHOTO JIpyromy
Tlonyuam 6o3modcHocmy pelIeHns KOMMYHHKATUBHBIX 3a7a4 YEIIOBEKY.
HAY4YUmMobCs: TPaMOTHO Ero
oOpamiaThecs ¢ BEMecTBaMu MHEHHUIO,
B ITOBCETHEBHOM YKH3HU CrmocoOHOC




19. | Coenunenus Baxneiimue coenrHeHus Hayuamcs: PerynsiTuBHbIE: T Bectu | §15, ymp 4-5
IEI0YHO3eMETbHbIX IIETIOYHO3EMEITbHBIX XapaKTephu30BaTh YYHUTHIBaIOT IPABUIIO B JTHATIOT C
METaJIOB — OKCHJIBL, (hm3nveckne 1 XUMUYECKHe | IUIAHHPOBAaHUH U KOHTpPOJIE CIiocoba IPYTAMHI
MCTaos TUAPOKCHUJIBI U COJIU CBOICTBa OKCHUJIOB U peuieHus JOIbMU
(xyopuIBl, KApOOHATEI, TUAPOKCUIOB Ilo3naBaTe/bHbIE:
HUTPATHI, CyIb(aThI, HIeJIOYHO3EMENbHBIX Hcnosp3yroT OUCK He0OX0 MO
¢docdarsr), ux cBOWCTBA U METaJJIOB, COCTABJIATD UH(POPMAIIUU JJIsI BBITIOTHCHUS
MIPUMEHEHNUE B HAPOJTHOM XUMHUUYECKHUE YPaBHEHUS, YUeOHBIX 3a/IaHUH C UCTIOJIb30BAaHHEM
X03sCTBE. XapaKTepU3yIoIIne yUeOHOI TUTpaTyphI
JdemoncTpauuu: CBOWCTBA LIEIOYHBIX KommykaTuBHbI€:
B3aumoneiicTBue kanbuus ¢ METaJJIOB, peIIaTh Y4uTHIBaIOT pa3Hble MHEHUS U
BOJI01. B3auMojeiicTBue «UETOYKN» NIPEBPALLEHUI. CTpEeMSTCA K KOOpIUHALHU
MAarHus ¢ KHCIOPOIOM. Honyuam eo3mosicHocms Pa3IHYHBIX TIO3HUIUH B
Jla6. onbITHI: HAy4umucsi: COCTaBIATH COTPYAHUYECTBE
15. B3aumogeicTBIe KaabliUsd | «IEHOYKI» IPEBPaICHUI
¢ Bojoi. 16. ITonyuenue
THUAPOKCHUIA KATBIUS U
HCCIIeIOBAaHUE €TO
CBONCTB
20. | AJTIOMUHUN — Crpoenue aroma, ¢pusudeckue | Hayuamocs: naBath PeryasituBHbI€: Dopmupy §16, yop 1-3
IIePEX O IHBIN 1 XUMHYECKHE CBOICTBA XapaKTepUCTHKY amoMuHusa | [Imanupyror cBOH HeﬁSTBHﬂ c 0T
QTFOMUHUS KaK IIPOCTOTO o ero mopkeHnto B [ICXD | mocTaBneHHOM 3aqaueii U yCIOBUAMHE | MHTEpEC K
aneMeHT. du3nueckue
BeIIecTBa J.M.Menneneena, €e peIleHHs, OLCHHBAIOT KOHKPETHO
1 XUMHYECKHE XapaKTepU30BaTh COCTAB HPaBUILHOCTD BBINOIHEHUS My
CBOMCTBA aJJFOMUHUS. aToMa, XapaKTepHU30BaTh JeHCTBUS XUMHUYECKO
[Mony4yenue u ¢usnueckue u xummdeckne | Ilo3HaBaTedbHbIE: My
pUMEHEHNe CBOICTBa allIOMUHUS, CaMOCTOATENHHO BBIACTSIOT U 3JIEMEHTY
00BSCHATH 3aBUCUMOCTH (hOpPMYIIHPYIOT TIO3HABATEIILHYIO
ATFOMUHUA CBOMCTB aJIOMUHHUS OT €TI0 1eJ1b, UCTIONB3YIOT OOIIHE TPUEMbI
nonoxkenus B [ICXD peleHus 3ana4
J.1.Menneneesa, KomMykaTUBHBIE:
OOBSCHATH IPUINHBI JomyckaroT BO3MOKHOCTh
XUMHYECKOH HHEPTHOCTH Pa3IHYHBIX TOYEK 3PEHUS, B TOM
AJTFOMUHUSL. YHUCJIe HE COBMAJAIOUINX C UX
THonyuam eo3modicHocme cobcrBeHHOH. U opueHTHpYIOTCS Ha
Hay4umucs: TpPaMOTHO MTO3UIIMIO MTAPTHEPA B OOLICHUN H
0o0pamarhbcs ¢ BEMIECTBAMH | B3aMMOJCHCTBUH
B IMOBCE/IHEBHOM JKU3HU
21. | Coenunenus CoennHEeHUs aJTIOMUHUST — Hayuamcs: PeryasituBHble: Dopmupy §16, ymp 4-5
ATFOMIHIS — OKCHJI ¥ THIIPOKCH]I, X XapaKTepru30BaTh YYUTHIBAIOT IPABUIIO B 10T yMEHUE
aM(pOTepHBII XapakTep. (u3nueckne 1 XUMUYECKUE | TUIAHUPOBAHUW M KOHTPOJIE CTIOC00a | HHTETPUpPO
OKCHI M THAPOKCHUT, Bayknelnine coy allOMUHUSI. | CBOMCTBA OKCHJIa U peueHus BaTh




ux aM(pOTEPHBIH [TpuMmeHeHne aIOMUHAS U €70 | THAPOKCHIA ATFOMHHHUA, IMo3HaBaTenbHbIE: TIOTy4eHH
XapaxTep. COEIMHEHHH. COCTaBJIATh XMUMHUIECKHE Hcnionp3yroT mouck Heo0XoauMoit b€ 3HAHUS
Jla6. onbITHI: ypaBHEHHUS, nH(pOpManNH IS BBITTOTHEHUS B
17.llonyuenue XapaKkTepu3yIoIne y4eOHBIX 3a/laHUH C UCIIOJIb30BAaHUEM | TIPKTHYECK
THJPOKCH/IA AJTFOMUHHS 1 CBOMCTBA aJIFOMUHMUS, y4eOHOM JTUTPaTyPEI VIO KH3HD
Hccie0BaHNue penaTh «UeroYKm KommykaTuBHbIe:
€ro CBOMCTB. NpeBpaICHHH. KonTtponupytot neiictBue naptHepa
IHonyuam eo3mooicnocms
HAYuUmMbCsi: COCTaBIISTh
«UETIOYKM) NPEBPaLICHAN
22. IpakTnyeckas OcymiecTBIeHHE IETOYKH Hayuamca: obpamatbes ¢ PeryasiTuBHbIE: PasButne §16
paGora Nel XHMUMECKHX 71a00paTOPHBIM OcymecTBIAIOT MONIArOBBIi KOMMYHUK
Ocymecteienue TIpeBpaIieHuH 000pyIOBaHUEM H KOHTPOJIb 110 PE3YIbTATY aTHBHOTO
HarpeBaTeIbHBIMH KOMITOHEH
HECIIOYKH XHMHYCCKHX npudopamu B coorBeTcTBUH | Ilo3HaBaTeJbHBIE: Ta B
MIPEBPALLICHUI C TMpaBIJIaMH TEXHUKU Bnaneror o0uuM npueMoM pemeHus | oOLeHnH
0€30IaCHOCTH, ONMCHIBATH 3a7a4 U
XUMHUYECKHH dKkcniepuMeHT | KoMMyKkaTHBHbBIE: COTPYIHHY
C MOMOIIBIO SI3bIKA XUMHH, | YUYHUTBIBAIOT Pa3HbIe MHEHHUS U €CTBE CO
JieNaTh BBIBOABI MO CTPEMSITCS K KOOPAWHALIUH CBEPCTHUK
pe3ynbTaTtam Pa3INYHbIX TO3ULIKI B amMHu "
JKCIIEPUMEHTA. COTPYJHHYECTBE YUUTEISAMH
Ionyuam eosmoocHocms
HAyuumbCcs: 0CO3HABATDH
HEOOXOAUMOCTD
cobmronenns npaBmwilb u
OT paist coxpaHeHus
3JI0POBBSI OKPYIKAIOLIHX.
23. | XKexe3o — dyneMeHT PacnonoxxeHnue xenesa B Hayuamyca: naBatb PeryasituBHbIC: Dopmupy §17, ynp 1-3
VIIrpymmst [ICX3/1. 1. Menneneesa u XapaKTEePUCTHUKY Keje3a [TnanupyroT cBon neﬁchBm c 0T
60UHOI CTPOCHHE €ro aToma. (DH}H‘Ie' 1o ero noypkeHuto B IICXD | moctaBieHHOM 3aaueii ¥ yCIOBUSAMHE | HHTEpEC K
oo CKHC 1 XUMHIECKHE CBOHMCTBA JA.N.Menneneesa, €€ pelIeHUs], OLIEHUBAIOT KOHKpPETHO
HOATPYIIIIBL. Keesa — MPOCTOTO BEIECTBA | xapaKTepU30BaTh COCTAB IPABUIIBHOCTD BHITIOJIHEHHUS My
duznyeckue u aToMa, XapaKTepHU30BaTh JeHUCTBHS XUMHUYECKO
XUMHUYECKHE ¢usnueckue u xumudeckue | Io3HaBaTejbHBbIE: My
CBOMCTRA sKeIe3a. CBOICTBA JKeresa, CaMOCTOSITeIILHO BBIICISIOT U JJIEMEHTY

Haxoxnenne B
MIPUPOJE.

OOBSICHSITL 3aBUCUMOCTD
CBOMCTB JKejie3a OT €ro
noJioxkenus B IICXD
JI.1.Menneneena,
HCCJIeIOBAaTh CBOMCTBA
JKeJie3a B X01€ BBIITIOJIHCHUA
71a00PATOPHOTO OTBITA,

(hopMYIHPYIOT TIO3HABATEIEHYIO
IeJTb, UCIIONIB3YIOT OOIIHE IPUEMBI
peuenus 3aaay
KomMmykaTuBHbBIE:

HomyckaroT BO3MOKHOCTh
pas3IMYHbIX TOYCK 3pECHUSA, B TOM
YrcJie He COBMAIAIONINX C UX




OIMCHIBATH XUMUYECKHH
9KCTIEPUMEHT.

cobcTBeHHOW. VI OpUEHTHPYIOTCS HA
MO3UIHIO MAPTHEPA B OOIICHUN U

Ionyuam eo3moorcnocmeo B3aUMOJICHCTBUI
Hay4yumucsi: TPaMOTHO
oOpaiartbcs ¢ BellecTBaMu
B MTOBCETHEBHOM JKU3HU
24. | CoenuneHus xees3a I'enernueckue psaael F e”u Hayuamcs: PeryasituBHbI€: PazButue §17
+2,43 ux Fe** Baxueiimmue cou XapaKTepu30BaTh YYUTHIBAIOT MPABUIIO B OCO3HAHHO
JKenesza. 3HaueHUe KKeme3a (hu3KYecKre U XMMUYECKHC | TUIAHMPOBAHUH U KOHTpPOJIE crocoba | Tro,
Ka4Y€CTBEHHOC o .
U €ro COeTUHEHUM s CBOICTBa OKCHUJIOB U peuieHus YBaXHUTEIb
OIIPEACICHUE. HPUPOILI U HAPOHOTO TUIPOKCHIIOB JKENE3a, IMosnaBaTeabHbIE: HOTO |
I'eneTnueckue psabl XO3IHCTBA. COCTAaBIISITh XUMHUYECKHE Hcnonp3yoT TONCK He0OX0aMMOit ZI0OpoKeN
Fe ¥y Fe™s JeMoHCcTpanum. YpaBHEHHUS, WHPOPMALIUH TSI BEITIOTHEHUS aTeIFHOTO
B3anMopeiicTBre METaNIOB ¢ | XapaKTepHU3YIOIIHe y4eOHBIX 331aHUH C UCTIOIF30BAaHNEM | OTHOIICHU
HeMeTtaiamu. [lonydyenue CBOMCTBa COEAMHEHUI yaeOHOI TUTpaTyphI K
ruapokcuioB xenesa (I1) u ’KeJe3a, MPOBOJUTH KomMmykaTuBHbIE: JIpyromy
(1. KAaueCTBEHHbIE PEAKIIUH, VY4uTHIBAIOT pa3Hble MHEHUA U YEJIOBEKY.
Jlad. onbITHI: MOATBEPKIAIOIINE HATMYKME | CTPEMSATCS K KOOPIUHAIIMH Ero
18. BzaumogeiicTBue xene3a ¢ | B BOJHBIX PacTBOpax pa3IUYHBIX MTO3UIUH B MHEHHUIO,
COJISTHOM KHCIIOTOH. KaTHOHOB JeJle3a, pemaTh COTPYAHUYECTBE CIOCOOHOC
19. IlonyueHne THAPOKCUIOB | «IEHOYKI MPEBpPAIICHUH. TU BECTH
xenesa (1) u (1) u m3yuenne | [loayyam 8o3modrcHoCmb JTAAJIOT C
HX CBOWCTB. HAay4umucs: COCTABIATH IPYTAMHU
«IETIOYKW MPEBPAICHHA, JIFOAEMU
COCTaBIIATH MOJICKYJISIPHEBIE
U TIOJTHBIC HOHHBIE
YpaBHEHHS IO
COKpaIeHHBIM HOHHBIM
YpaBHEHHSIM
25. HpaKaneCKaﬂ ITonyuenue u cBoiicTBa Hayuamcs: obpamathes ¢ PeryasituBHbI€: OgJajicHu
paGora Ne2 COCIMHEHHUI METaIOB 11a00paTOPHBIM OCyIIEeCTBISIIOT MOIIArOBbIH e
Tonyuerue u 000pyIOBaHUEM U KOHTPOJIb 110 PE3yNbTaTy HaBBIKaMU
- . HarpeBaTeIbHBIMU JUTST
CBOMCTBA COCAMHCHNH npubopaMu B cooTBeTcTBHU | Ilo3HAaBaTe bHbIE: MIPaKTHYEC
METAaJIJIOB C TIpaBUJIAMH TEXHUKH CtposT peueBoe BbICKa3bIBAHHE B KoM
0e30MaCHOCTH, OMTUCHIBATH YCTHOM U MIUCBMEHHO popme JIeSITeNIbHO
XUMHYECKHH 3kciepuMeHT | KomMykaTuBHBIE: CTH

C TIOMOIIBIO SI3BIKA XAMUH,
JIENIaTh BBIBOJIBI IO
pesyabTaTam
JKCIIEPUMEHTA.

Tlonyuam osmodxcnocms
Hay4umucs: OCO3HABATh

Y4uThIBalOT pa3Hble MHEHUS U
CTpPEMSATCA K KOOpAWHALUA
Pa3JIMYHBIX MTO3UILINI B
COTPYIHUYECTBE




HEOOXOAUMOCTD
cobmonenus npaBmwilb u
OT g coxpaHeHHS
3II0OPOBbBSI OKPYKAIOIIHX.

20. HpaKT"qecKaﬂ Pemenne Hayuamcs: obpamarbcs ¢ PeryasituBHbI€: OBnageHu
paGora Ne3 9KCIIEPUMEHTAIILHBIX 71a00paTOPHBIM OcCyIIeCTBISIOT MOUTArOBBIN e
Pemenme 3ajJia4 Ha paclo3HaBaHUE U 00opyioBaHUEM U KOHTPOJIb 110 PE3YJIbTATY HABBIKAMU

MOJTyYeHHE COeTMHEHUI HarpeBaTeIbHBIMH JUIS
9KCHCPUMCHTAIBHBIX METanoB npubopamu B cooTBeTcTBuM | [103HABATENbHbIE: IpaKTHYeC
3aJ1a4 Ha C TIpaBUJIAMH TEXHUKH [IpoBoasT cpaBHEHUE 1 KO
pacrio3HaBaHHE U 0e30IaCHOCTH, OMUCHIBATh | KIACCU(HUKAINIO MO 3aJaHHBIM JeSTeIHHO
TMOJTydeHHE XUMHYECKUH IKCIIEPUMEHT | KPUTEPHIM CTH

. C TIOMOIIBIO S3bIKAa XUMHH, | KoMMykaTHBHBIE:
COCANMHCHUUN
JIeNIaTh BBIBOJIBI TIO JloroBapuBarOTCs O
METaJIoOB pesyJBTaTam .
COBMECCTHBIX JCUCTBUSX B
IKCIIEPUMEHTA.
PA3IMYHBIX CUTyallUuAX
Tonyuam eo3modcnocme
Hay4umucs: 0OCO3HABATh
HEO0OX0IMMOCTh
cobutoienus npaBmwilh u
OT nnda coxpaHeHus
CBOETO 3[I0OPOBBI
OKPY’KaIOIIHX.

27. | O600EeHNE 3HAHUI Hayuamcsa: 0600math PeryasiTuBHbIE: Bripaxaro | §17

o Teme «MeTaIb» 3HaHUS U NPEACTABIATh UX | BHOCAT HE0OXOAUMBIE KOPPEKTUBEL B | T

cXeM, TaOJUII, IPe3eHTaui | JEeHCTBHE MOCIEe €0 3aBepIICHUS Ha | aJIeKBaTHO
OCHOBE €r0 U y4eTa XapakTepa e
C/IeTTaHHBIX OIINOOK TTOHUMaHH
Ilo3HaBaTe/bHBIC: € IIPUYNH
Crposr peueBoe BbICKa3bIBaHUE B ycrexa u
YCTHOI U MMCBMEHHOMH (hopme Heycmexa
KoMMmyKkaTHBHBIE: KOHTPOJIUPYIOT y4eOHO
JISUCTBHUS TTapTHEpa JeSTeNIbHO
CTH

28. KonTpoabHasi KonTpons npenmMeTHbIX 1 Hayuamcsa: npuMeHsTh PeryasiTuBHbI€: IIposBrsto
paGora Ne2 MeTanpeMETHBIX y4eOHbBIX MOJTyYeHHBIE 3HAHUS U OcyIecTBISIOT HTOTOBBIH 1 T

JEHCTBUI 10 TeMe c(OpMHUPOBAHHbIE YMEHUSI | TIOIIArOBBI KOHTPOJIb MO PE3yjIbTaTy | OTBETCTBE
1o TeMe «MeTajutb»

«MeTab) JUISL peIIeHNs] YIeOHBIX I[lo3naBaTeabHbBIE: HHO-CTb 32

3a1a4 Crposr peueBoe BbICKa3bIBaHUE B pe3yabTar

YCTHOI M MMCBMEHHOM (hopme
KoMMyKkaTHBHBIE: KOHTPOJIHPYIOT
JICHCTBUS IAPTHEPA

bl

Tema 3. Hemeraibi(284.)




29. | OOmas OOm1ast XxapaKTepUCTHKA Hayuamcs: naBatb PerynsiTuBHbIE: ®opmuposanue | §18, ymp 1-3
XapaKTEepPUCTHKA HEMETAILTOB: TONOKEHHE B OTIpeNIeIICHUS TIOHITHIM [lmarupyIoT cBOM ACHCTBHA B | TOTOBHOCTA I
[epuonndeckoii cucteme «3JEKTPOOTPHUIIATEEHOCTh | CBS3M C IIOCTABICHHOM 3a/1auell | CIIOCOOHOCTH K
HEMCTAILIOB XUMHUYCCKHUX JIEMCHTOB » « aJUTOTPOITHSI U YCIIOBUSIMH €€ PEIICHUS 00yUYCHHIO U

. . Menneneesa, XapaKTepU30BaTh Ilo3naBarteJbHBbIC: CaMOpa3BUTHIO
0COOEHHOCTH CTPOCHUS HEMETaJLIBI TI0 UX CraBat u GOpMYIHPYIOT ETU U | U
aTOMOB, nonoxenuto B [ICXD MpoOJIEMBI YpoKa camMo000pa3oBaH
2JIEKTPOOTPULIATEIBLHOCTD J.1.Menneneesa, KomMmykaTuBHBIC: HIO Ha OCHOBE
(20) kak mepa OIUCHIBATh CTPOCHUE AJIeKBaTHO UCTIOJIB3YIOT MOTHUBALINU K
«HEMETAJUIMIHOCTY, pan 0. | ¢u3mueckue cBoicTBa pedeBbIe CpencTBa st 00ydeHHIO U
Kpucrammmaeckoe cTpoeHne HEMETaJUIOB, OOBICHATH 3¢ (EKTHBHOTO pEeIICHHS MTO3HAHUIO
HEMETaJJIOB — MPOCTHIX 3aBHCHMOCTB CBOHCTB KOMMYHHUKATHBHBIX 33129
BEIIECTB. AJUTOTPOITHS. HEMETAJUIOB OT UX
dusnyeckue nonoxxenus [ICXD
CBOMCTBa HEMETAJIJIOB. J.1.MeHneneeBa;cocTaBis
OTHOCI/ITCJ'II)HOCTI) HOHITHI Th Ha3BaHU COCL[I/IHeHI/Iﬁ
«METAII» ¥ «KHEMETAJLD» HEMETaJIoB 10 (opmyie 1

(hopMyJI M0 HAa3BaHUIO,

HaydaTCsd JaBaTb

orpeieIeHUs

«aJUTOTPOTTHSY,

«aJUTOTPOITHBIE

MOTU(DHUKAIIAN.

Honyuam eo3moscHocme

HAYuumucs:

MIPOTHO3MPOBATH CBOHUCTBA

HECU3YUCHHBIX DJICMCHTOB U

WX COEIMHEHUI Ha OCHOBE

3HAHUH O NEPUOIUIECKOM

3aKOHE

30. | O0mue XUMHUYECKHE O6urre xuMuieckue cBoicTea | Hayuames: PeryasituBHble: PasBuBarot §18, ymp 4-5

HEMETAJLJIOB XapakTepu3oBaTh crpoeHue | IlocraHOBKa yueOHOM 3a/jaui HAa | OCO3HAHHOE

CBOMCTBa
HEMETAJIIOB.
Hewmeramirs! B
MPHUPOJIC U CTIOCOOBI
UX TOJyJYEeHHUS

HEMETAJIJIOB, OOIIHe
XAMUYECKUE CBOMCTBA
HEMETaJIJIOB, OIIUCEIBATh
0o0111e XUMHYECKHIE
CBOMCTBa HEMETAJIOB C
IIOMOIIBIO SI3BIKa XMMUH,
COCTaBIISITh yPaBHEHUS
XUMHYECKUX PEaKIuii,
XapaKTePU3YIOITNX
XUMHUYECKHE CBOMCTBA
HEMETAIIOB NX

OCHOBE COOTHECEHHS TOr'0, YTO
W3BECTHO M YCBOEGHO , U TOTO,
YTO €I1l¢ HEU3BECTHO
ITo3naBaTeabHbIE:
Brigsmkenue runores, ux
000CHOBaHHME, JJOKA3aTEILCTBO

KoMMyKaTHBHbBIE:
yanCTByIOT B KOJIJICKTUBHOM
obcyxieHuu mpodiem,
TIPOABIIAIOT AKTUBHOCTH BO

OTHOLIEHHE K
CBOMM
COOCTBEHHBIM
MOCTYIKaM




COEIMHEHHH

Honyyam eosmoacHocme
HAy4umoscs:
MIPOTHO3UPOBAThH CBOWCTBA
HEU3Y4CHHBIX 2JIEMEHTOB U
HMX COCIUHEHHI HA OCHOBE
3HaHUU O IEPUOTUIECKOM
3aKOHE

B3aUMOIEHCTBUN JIJIST peuicHusA
KOMMYHUKAaTHUBHBIX U
IIO3HABATCIbHBIX 3a1a4

31. | Bo JIOPOJT Ilonoxxenue Boopoa B Hayuamcs: PeryasituBHbI€: DopmupyroT §19, yop 1-3
Ilepuoauueckoii cucteme XapaKkTepu30BaTh BOJOPO] PasznmuuaroT crmoco0 u pe3yabTaT | KOMMYHUKATHB
XUMHUYECKHUX JJIEMEHTOB TI0 €0 IMOJIOKEHHUIO B JEHCTBUS HBI KOMITOHEHT
J. U. Menneneesa. Ctpoenne | IICXD JI..1.Menneneena, Ilo3naBareabHEBIE: B OOILLIEHUH U
aToMa U MOJICKYJIBL. XapaKTepu30BaTh CTpOCHHE | BiameroT oOmmM npruemMom COTPYIHHUYIECTBE
DU3NIECKUEC U XUMUICCKIEC aToMa BOJOpOJa, penIeHus 3amaq co
CBOICTBa BOJOPOA, ET0O OOBACHSTH ero BO3MOXHbIE | KoMMyKkaTHBHbIE: CBEPCTHUKAMH B
MOJIy4E€HUE U IPUMEHEHHE. CTENIeHH OKUCIICHUSI, JloroBapuBaroTCS 0 COBMECTHOM | Tporecce
Jlad. onbITHI: XapaKTepu30BaTh JIESITEIbHOCTH TO]T 00pa30BaTeNbLHO
20. [Tomyuenue (hU3MYeCKHUe U XUMUICCKHE | PYKOBOJCTBOM YUHTEJIS 1 IesITeTbHOCTH
U pacro3HaBaHue BOJIOPOAa CBOICTBa BOJIOPO/IA,

OOBSICHATH 3aBUCUMOCTh
CBOWCTB BOJIOPOJia OT
nonoxkenus ero B [ICXD
J.N.Menneneena,
OTIHCHIBATH JTA0OPaTOPHEIE
U TIPOMBIIIUICHHBIE
CrocOOBI OTYYICHUS
BOJIOpPOJIA .

THonyuam 6o3moocnocmo
Hayuumucs: OOBICHATH
JIBOMCTBEHHOE IOJIOKEHUE
Bozopoza B [ICXD
JI.1.MeHnneneena,
TpaMOTHO 00pamaThcs ¢
BEIIECTBAMH B
ITOBCETHEBHOM KU3HU

32. | Bona CtpoeHue MOJIEKYIIbI. Hayuames - PerynsiTuBHbIe: Hwmetror §20, ymip 1-3
Bonopoanas xumuyeckas XapakTepu3oBaTh cTpoeHue | [lnaHupyroT cBou aencTBUS B LIEJIOCTHOE
cBs3b. PU3NYECKUE CBOMCTBA | MOJIEKYJbI BOJOPOAA, CBSI3M C MIOCTABJICHHOM 3a/laueil | MUpPOBO33pEHHUE,
BOJIbI. AHOMAJIUM CBOMCTB (hm3MYecKre ¥ XUMHYCCKHE | M YCIOBHSMU €€ PELICHHUS COOTBETCTBYIOII]
Boabl. ['mapodunsHbIe 1 CBOMCTBA BOABI, 0OBACHATE | Ilo3HAaBaTebHbIE: ee
ruapoQoOHBIE BEIIECTBA. aHOMAJTUH BOJIBI, CIOCOOBI CraBsrt 1 GOpMYyJIUPYIOT IEH U | COBPEMEHHOMY
XUMHAYECKUE CBOMCTBA BOABI. | OYMCTKH BOJBI, MPUMEHITh | MPOOJIEMBI ypoKa YPOBHIO

KpyroBopoT BoJb! B IpUpoJIE.

B OBITY QIIIBTPHI IS

KOMMyKaTl/lBHLle:

Pa3BUTHA HAYKH




Bomoounctka. Adpanus BOAbI.

BrrToBBIE GUITBTPEL.
MuHepanbHble BOABIL.
JuctunnupoBaHHas BoJa, €€
MOJIyYE€HUE U IPUMEHEHHE.
JIa0d. onbITHI.

21. UccnenoBanue
MOBEPXHOCTHOTO HATSXKEHUS
BOJBL.

22. PactBopenue
TepMaHTaHaTa KaJdus FUTH

MEIHOTO Kymopoca B Boje. 23.

Tunpatanms 06€3BOKEHHOTO

OYHCTKH BOJIBI, IPABUIILHO
HCIIONB30BAaTh
MHUHEPAITbHYIO BOAY,
BBIMOJIHATH PACUCTHI TI0
YpaBHCHHSIM XUMUYECKUX
peaKIuii, MPOTEKAIOIIUX C
Y4acTHEeM BOJIBL.

Honyuam eo3modicHocms
Hayuumucsi: 0ObEKTUBHO
OIICHUBATh WH(POPMAIIHIO O
BEILECTBAX U XUMHUYECKHUX
nporeccax, KpUTHISCKU
OTHOCHUTBECS K

Kontponupytot nerictBus
mapTHepa

cynbdara TICEBIOHAYIHOU
menu (II). 24. Usrorosnenue nndopmanuu,
TUIICOBOTO OTIevarTka. 25. He100pPOCOBECTHOM
O3HakoOMJICHHE C KOJUIEKIIUEH | pekiiame
OBITOBBIX (PUIBTPOB.
26. O3HaKOMIIEHHE C
COCTaBOM MUHEPAIbHON BOJBL
33. | 'ajorensr: oOmas OO011ast xapaKTepUCTHUKA Hayuamca: PeryasituBHbI€: [IposBasroT §22, yop 1-3
XapaKTePHCTHKA TaJIOTEHOB: CTPOCHHE aTOMOB; | XapaKTepHu3oBaTh cTpoeHne | [ImaHmpyroT cBom ACHCTBHA B | KOJIOTHIECKOE
TIPOCTHIEC BEUICCTBA 1 MOJICKYJI TaJIOTEHOB, CBSI3U C ITOCTABJIICHHOW 3a7a4eil | Co3HaHWE

OCHOBHBIE COEIMHEHUS
raJIoreHOB, UX CBOMCTBA.
Kpatkue cenenus o xiope,
Opome, Grope u Hoxe.
IIpumeHeHue rajoreHoB u

UX COE€IMHEHUH B HAPOJHOM
X034HCTBeE.

JemoncTpanumn:

OO0pa3sibl TaIOreHOB —
MPOCTHIX BEIIECTB.
B3aumonelicTBue rajgoreHoB ¢
HaTpHUeM, ATIFOMUHHUEM.
BrrTecHenue xiaopom Opoma
WJIM HO/a U3 pacTBOPOB HX
conen

OTIMCHIBATH (PH3UYCCKUE H
XAMUYECKUE CBOMCTBA
TraJIor€HOB Ha OCHOBE
HaOMIOAEHUH 3a UX
MpPEeBpPALISHUSIMI BO BpeMst
JIEMOHCTPAIIMOHHBIX
OTIBITOB, OOBSICHATH
3aBUCUMOCTH CBOMCTB
rajoreHoB UxX OT
nonoxxenus B [ICXO JI.1.
MengeneeBa, COCTABIATh
(hopMyIBI cCoeTMHCHHUI
TaJIOTEHOB U 10 popMynam
JlaBaTh Ha3BaHMS
COEIMHEHUSM T'aJIOTCHOB
THonyuam 603moocHocms
HAy4umucsl: 0CO3HABATH
HEOOXOAUMOCTh
COOITIO/ICHHST TIPABHIT
9KOJOTUYECKOMN

1 YCIIOBUSIMH €€ PEIICHUS
Ho3naBarte/bHbIE:

CraBsaT 1 GOpMYIHPYIOT LETH U
MpoOIeMBI ypoKa
KomMmykaTuBHbBIE:

AJIEeKBaTHO UCTIONB3YIOT
pedeBbie CpelcTBa s

3¢ GEKTHBHOTO PEIICHHS
KOMMYHHKATUBHBIX 3214




0€30TacHOCTH MPHU
00pamnieHny ¢ raJoreHaMu

34. | Coenunenus OCHOBHBIE COCTUHECHHS Hayyamca: yctanaBnuBate | PeryasiTuBHble: Bocnuranue §23, ymp 1-3
raJIOFeHOB TaJIOTEHOB! CBSI3b MEXKY CBOWCTBAMH Y4HUTBIBAIOT MPaBUIIO B OTBETCTBEHHOTO
rajJloTeHOBOIOPO/IBI, CONU COEIUHEHUI U ux ITAaHUPOBaHUU U KOHTPOJIE OTHOILIECHHUS K
rajJlOTeHOBOJOPOJHBIX KUCIIOT. | MPUMEHEHHEM, U3ydaTh crioco0a pemeHus IpUpOJIE
JdeMoncTrpanun: CBOMICTBA COEAUHECHUN ITo3HaBaTe/IbHBIE:
OO0pasLb! TPUPOIAHBIX TaJIOTEHOB B X0JI€ Hcnons3yror nouck
COEIIMHEHUH XJIopa. BBINOJIHEHUS HEo0X0ANMOM HHPOPMAINH JUIs
Jla6. ombITHI: 71a00paTOPHBIX ONBITOB , BBINOJTHEHHS YYEOHbIX 3aJlaHUui
27. KauecTBeHHas peaknust Ha | [loayyam 803MO#CHOCHb C MCIIOJIF30BAHNEM YUEOHOH
raJlOTeHU-HOHBI HAy4umucs: UCMOIb30BATh | JINTPATYpPbI
pHOOpETEHHBIE KommykaTuBHbIe:
KOMIETEHIINH IpU Y4UTBIBAIOT pa3Hble MHEHUS U
BBINOJIHEHUH TPOEKTHBIX CTpeMsTCA K KOOpAUHALINN
paboT 1Mo U3y4YEHHIO Pa3IMYHBIX TO3ULIUHI B
CBOWCTB ¥ CIIOCO0OOB COTPYIHUYECTBE
MOJy4EHHUS U
pacro3HaBaHUA
COEIMHEHUH raJoreHoB
35. IpakTuyeckast Pemenue Hayuamcs: obpamartbcs ¢ PeryasituBHbI€: OBnajzeHue
paGora Ned SKCIEPUMEHTANBHBIX 33/1a4 [0 | JIAOOPATOPHBIM OcCyIecTBIAIOT NONIArOBbIH HaBBIKAMU JIJIs
P teme «[loarpymnma ranoreHoB» | 000pyIOBaHHEM H KOHTPOIIb 110 PE3YIbTATY MPaKTUYECKON
CIICHHIC HarpeBaTebHbIMU JIeSITETIbHOCTH
9KCIIEPUMEHTAIbHBIX npuGopamu B cooTBeTcTBUM | [l03HABATE/IbLHBIE:
3a1aq 110 TEMC C IIpaBUJIAMH TCXHHUKH [IpoBoxsT cpaBHEHHUE U
«[Toarpyria 6e301acHOCTH, ONTUCHIBATH KJIaCCU(HKAIIIO N0 3a/laHHBIM
FAJIOreHORBY XUMHYECKHH IKCIIEPUMEHT | KPUTEPHIM
C TIOMOIIBIO s3bIKa XUMHUH, | KoMMmykaTuBHBIE:
JIeNIaTh BBIBOJIBI IO Haxopst obuiee peienne
pe3ynbTataMm y4eOHOM 3a1aun
IKCIEPUMEHTA.
Tlonyuam eo3moorcnocmo
HAy4umucs: 0CO3HABATh
HE00X0IMMOCTh
cobmonienns npaBmwilh u
OT nnd coxpaHeHus
CBOETO 3/I0POBbI U
OKPYKaIOMIKX
36. | Kucnopon CrtpoeHue aToMa u Hayuamecs:, PerynsitTuBHble: Crpemiienue K §25, ynp 1-3

AJJIOTPOIHSA KUCIOPOJa;
CBOMCTBA U IPUMEHEHHUE ETO
AIOTPOIHBIX MOAM(HUKALIN.

XapaKTepU30BaTh CTPOCHHE
MOJIEKYJIBI KHCIIOPOJa,
COCTaBIISITh XUMHUYECKHE

PaznuuaroT crioco6 u pe3yasTar
JIeicTBUS
Ilo3naBareabHbIE:

3I0POBOMY
00pa3sy KU3HH




JIa0. onbITHI:
28. Ilomyuenmue
U pacro3HaBaHue KHCIOpoaa

YpaBHECHHS,
XapaKTepU3yIOIINe
XAMHUYISCKHE CBOMCTBA
KHCJIOPO/ia, OOBSACHSITH
MPUMEHECHHUE aJUTOTPOITHBIX
MOTU(pHUKAIIMNA KUCIOPOIa,
OMHKCHIBATH JTAOOPATOPHEIC
Y TIPOMBINIUICHHBIE
CHocoObl NOTY4YEeHUS
KHCJIOpOAa .

Honyuam eo3modrcHocms
Hay4umuvcs: TPAMOTHO
oOpamartbecs ¢ BemecTBaMu
B IMOBCEIHEBHOM JKU3HU

BuiageroT o6muM npreMom
pelieHus 3a1a4
KommykaTuBHbI€:
JloroBapuBaroTcs 0 COBMECTHOM
JIEeSITCILHOCTH IO
PYKOBOJICTBOM YUHTEIS

37. Cepa, ee pusnuexue u Crpoenue aToMa u Hayuamcs:, PerynsitTuBHbIe: DopMHUpPYIOT §26, yop 1-3
XUMHUECKHE AIJIOTPOIHS CEePHI; XapaKkTepu30BaTh CTpoeHHe | Pa3nmuuarot crnocol u pe3yabTaT | OCHOBBI
o CBOWCTBA U IPUMECHEHHUE MOJIEKYJIBl Cepbl OOBSCHATH | JACHCTBUS 9KOJIOTHYECKOTO
CBOUCTBA POMOHMUYECKON CEepHl. 3aBHCHUMOCTE CBOMCTB cepbl | Ilo3HaBaTeJIbHBIE: MBIIIITICHUS

JdeMoncTpanun: ot ee nostoxkenus B [ICXD | BrnazgeroT o0mum npueMom

BzaumoneiicTBue cepbl J.N. Menneneesa, peleHus 3aa4

C METaJlJIaMH, BOJIOPOIOM U COCTaBIISATh XUMHUYECKUE KomMmykaTuBHbIE:

KHUCIIOPOAOM. YpaBHEHHUS, [JoroBapuBaroTcst 0 COBMECTHO

Jla. ombITHI: XapaKTepU3YIOIUE NEeSITeTbHOCTH, TIPUXOIS K

29. I'opeHue cepbl Ha BO3LyXe | XMMHYECKHE CBOMCTBA o0IIeMy penIeHHIo

U B KHCIIOpPOJIE cephbl, O0BICHATH
MIPUMEHEHHE aJIOTPOIIHBIX
MOIU(DHUKAIIIA CePBI
THonyuam eo3modcHocms
Hay4yumucsi: TPAMOTHO
obpamartbcs ¢ BelecTBaMu
B MOBCEIHEBHOM JKU3HU

38. | Coenunenus cepbl Oxcunst cepol (IV) u (VI); ux | Hayuamecs:, PeryasituBHble: DopmupyroT §27, yop 1-3

HOJy4eHue, OTIHCHIBATh CBOMCTBA Y4YUTHIBAIOT MPaBUIIO B HHTEpeC K

CBOICTBa U NPUMEHEHUE COEIMHEHU Cephl, IJIAHUPOBAHUH U KOHTPOJIE KOHKPETHOMY
COCTaBJIATh YPABHEHUS crioco0a pemeHus XUMHUYECKOMY
peakuui, ITo3naBarejbHbIE: 3JIEMEHTY,
COOTBETCTBYIOIIUX Hcnons3yror nouck MOUCK
«LEMOYKe» MPeBpalleHHH HEoOX0ANMOH HHPOPMALIHH JUIsl | AOTOIHHUTEIHHO

Honyuam eo3mosicHocms
HAy4umucsi:
MIPOTHO3UPOBATH
XUMHUYECKHE CBOMCTBA
BEIIECTB HA OCHOBE UX

BBINOJTHEHHS YYEOHbIX 3a/laHui

C HCIIOJIb30BAHNEM YIEOHOM

JUTPATYPHI

KomMmykaTuBHBIE:
KoHTponupyrot neiictue

it nHpOpMaN
0 HeM.




CBOWCTB M CTPOCHUS rapTHepa
39. | CepHas KuCJIOTa Kak CepHast KUCIOTa KaK Hayuamcs:, PeryasituBHbI€: §27, ynp 4-5
SJIEKTPOIIAT H €€ COIH JNEKTPOJIUT U €€ OMHCELIBATH CBOHCTBA Paijmqa}oT €rocob u pe3ysbTar
COJIH, UX TIPUMEHEHUE B CEPHOM KUCIIOTHI, B X0 JecTBus
HApOJHOM XO3SHCTBE. nposeneHust 1abopaTopHsix | Ilo3HaBaTeJbHBIE:
JemMoHcTpanuu: OIIBITOB , IPOBOJIUTH Brnageror obuiM npremom
OO0pas1s! TPUPOTHBIX Ka4eCTBEHHYIO PEaKIUIO Ha | peIleHHs 3a1a4
coenrHEHHH cepbl. OOpasIbl cynb(hat - HOH KomMmykaTuBHBIE:
Ba)KHEHIINX AJI51 HAPOAHOTO Ionyuam eo3moorcnocmeo JloroBapuBaroTcst 0 COBMECTHOM
X03s1iicTBa CyIb(ATOB. HAYYUmocs: JEeSITeIbHOCTM, IPUXOJAT K
Jla6. ombITHI: XapaKkTepu30BaTh 0COObIE 001LEeMY PELIEHUIO
30. CeoiicTBa pa30aBICHHOM CBO¥iCTBa
CEPHOM KUCIIOTBI KOHLEHTPUPOBAHHOMI
CEpHOI KUCIIOTHI
40. CepHaﬂ KHCJIOTa Kak CepHast KUCJIOTa KaK Hayuamcs :coctaBisTh PeryasituBHbI€: HcneiThiBatoT §27
OKUCIIUTEb. OKHCITUTEb. IIpoussoxcTeo YpaBHEHHUS OBPvc IInanupyor cBOU AEHCTBUSL B 4yBCTBO
oxvaere CEpHOM KUCIIOTHI U €€ YHacTHEM CEPHOH KHCIIOTBI, | COOTBETCTBHH C NIOCTABICHHON TopOCTH 33
yd . IIPUMEHEHNE OIUCHIBATH 00JIACTH 3aJa4ell U yCIOBUSAMU €€ poccuiicKkyro
HPUMCHCHUE CCPHOU IpUMEHEHUS CEPHOM peanuzanuu HayKy
KHCJIOTBI KHCIOTBI Ilo3naBarenbHble:
THonyuam eosmodicnocms Brnaneror obuiM npremom
HAy4umucsi: IPUBOIAUTH pelieHus 3a1a4
MIPUMEPHI ypaBHEHUI KomMykaTUBHBIE:
peakLu, Jexalux B KonTonmupytot neiicteus
OCHOBE ITPOU3BOJICTBA napTHepa
CEpHOI KUCTIOTHI
41. HpaKaneCKaﬂ Pemenue Hayuamcs: obpamarscs ¢ PeryasituBHbIe: YMmeroT
paGora Ne5 SKCHEPUMEHTANBHBIX 33/1a4 [0 | JIAOOPAaTOPHBIM OcCyIIecTBIAIOT MOIIArOBbIHA YOPaBIATH
P teme «lloarpymma 000pyIOBaHUEM U KOHTPOJIb 10 Pe3yIbTaTy cBOeH
CIICHHIC KHCIOPOAa» HarpeBaTebHbIMU MO3HABATENBHO
OKCIIEPUMEHTAIbHBIX npuGopamu B cooTBeTcTBHY | [l03HABATE/IbLHBIE: 7
3a7a4 110 TeMe C IpaBUJIaMH TEXHUKU CrposT peueBoe BEICKa3bIBaHUE | AEATENBHOCTBIO
«[Toarpyrira 6e301acHOCTH, ONMCHIBATh | B YCTHOM M IMMCHMEHHOH (hopme
KHCIOPOIa» XUMHYECKUH IKCTIEPUMEHT

C TMOMOII[BIO SI3bIKA XUMHH,
JieNaTh BHIBOBI MO
pe3ynbTatam
IKCIIEPUMEHTA.

Ionyuam 6o3modoicHoCHb
Hay4umuCcs: OCO3HABAThH
HE00X0IMMOCTh
cobumosienns npaBuwilh u

KomMmykaTuBHBbI€:
YUuTHIBaIOT pa3Hble MHEHUS U
CTPEMSTCA K KOOPJAMHALIUU
Pa3JIMYHBIX MTO3UILINI B
COTPYIHUYECTBE




OT nanst coxpaHeHus
CBOETO 3[I0POBbSI U

OKPYXKaIOIMINX
42. | A30T U ero cBoOiiCTBa Crpoenne atomMa 1 MOJIEKybl | Hayyames:, PeryasiTuBHbIE: DopMuUpyOT §28, ymp 1-3
a30Ta; XapakTepu3oBaTh cTpoeHue | IlmaHupyroT cBou neHCTBUS B HHTEpecC K
CBOMCTBA a30Ta KaK IPOCTOT0 | aTOMa M MOJIEKYJIbl a30Ta, CBSI3U C IIOCTABJICHHOM 3a7aueil | KOHKpETHOMY
BelIeCTBa OOBSICHATH 3aBUCUMOCTD U YCIIOBUSIMU €€ PEIleHUs XUMHUYECKOMY
CBOMCTB a30Ta OT €ro Ilo3naBatenbHbIe: JNIEMEHTY
nonoxenus B [ICXD JI.1. CraBar 1 GOpMyIHPYIOT LEJU U
MeHnpeneeBa, COCTaBIATh po0JIeMbI ypoka
XMMHUYECKHE YPaBHEHUS, KoMmmykaTuBHbBIE:
XapaKTepu3yoIIre AZIEKBaTHO UCTIONB3YIOT
XMMHUYECKHE CBOICTBA peueBbIe CPEACTBA AT
azora [lonyuam 3¢ PEKTUBHOTO PEIICHUS
B03MOJICHOCIb HAYYUMbCA. | KOMMYHHKATHBHBIX 3a7a4
IpaMOTHO 0OpallaThes ¢
BEIlleCTBAMHU B
IIOBCEIHEBHOU JKHU3HU
43. | AMMHAaK 1 ero AMMUak, CTpoeHue, CBOMUCTBa, | Hayyamcs: ONHUCHIBATh PeryasiTuBHbI€: §29, yop 1-3
coequnenus. Conu IOJIy4Y€HHUE U IPUMEHEHHUE. CBOMCTBA aMMHaKa B X0JI€ IInanupyor cBOoU AEHCTBUS B
Con aMMOHHS, UX CBOMCTBA MIpOBEeHNUS Ta0OPAaTOPHBIX | CBSI3M C IOCTAaBJICHHOM 3a1auei
aMMOHHA U IPUMEHEHHE. OTIBITOB, IPOBOJUTH U YCJIOBHSIMHU €€ peIleHHS
JIa0. onbIThHI: Ka4yeCTBEHHYIO peakunio Ha | [lo3HaBaTesbHbIE:
31. U3yueHue cBOWCTB HOH -aMMOHHUSI CraBsaT 1 GOpMYIHPYIOT IETH U
amMMHaxa. Ionyuam eosmoocHocms po0JIeMBl ypoka
32. Pacnio3HaBaHue coJieit Hay4umucsi: IPUBOUTH KommykaTtuBHbIe:
aMMOHUS NpUMEpbl ypaBHEHUH KonTponupytoT nevicTBus
PEaKIHii, JIeKaIIX B napTHepa
OCHOBE ITPOMBIIIICHHBIX
Croco0OB MOJyYEeHUS
aMMHaKa
44. | Okcunasl a30Ta Oxcuppt azota(ll) u (1V) Hayuamcs:, PeryasiTuBHbIE: §30, yop 1-3

ONMCBHIBATh CBOMCTBA
COEIMHEHUH a30Ta,
COCTAaBIISITh YPABHEHUS
peakuui,
COOTBETCTBYIOIIHUX
«IIETI0UKE» MpeBpaLeHUI
Honyuam eo3moorcnocmo
HAy4umucs:
MIPOTHO3UPOBATH
XUMHUYECKHE CBOMCTBA
BEIIECTB HA OCHOBE UX

YuuThIBaIOT MPaBUIIO B
IUTAHUPOBAHUHU U KOHTPOJIE
croco0a pemeHus
Ilo3naBatenbHbIe:
Hcnons3yror nouck
HEoOX0ANMOH HHPOPMALHH JUIs
BBINOJTHEHHS YYEOHbIX 3aJlaHui
C HCIIOJIb30BAaHUEM YUEeOHOM
JUTPATYPHI
KomMmykaTuBHBIE:
KoHTponupyrot neiictue




CBOWCTB M CTPOCHUS rapTHepa
45. | A3oTHAasg KACJIOTA KaK A3OTHas KHACI0Ta Kak Hayuyamcs:, PerynsiruBHbIE: §31, ymp 1-3
JIEKTPOIINT, €& OMEKTPOITHT, €€ OIHCHIBATE CBOHCTBa Pagnnqa}oT €rocob u pe3ynbTar
CBOICTBA M MPHMEHEHHUE. A30THOM KHCIIOTHI, B XO1€ JEeHCTBHSA
IIPUMEHEHHE ) .
JemMoHcTpanuu: npoBezeHus 1abopaTopublx | Ilo3HaBaTedbHBbIE:
OO0pa3ib! BaKHEHUIINX OIIBITOB Brnaneror o6umM npremom
JUIS HApOJTHOTO X035HCTBa Tonyuam eo3modicnocme peleHus 3aaa4
HUTPATOB. HAy4umucs: COCTaBIATh KommykaTuBHbIe:
Jla6. onbITHI: «UETOYKI) NpeBpaIleHUI JloroBapuBaroTCsi 0 COBMECTHOM
33. CoiicTBa IO a30Ty JESITeIbHOCTM, IPUXOJAT K
pa30aBIeHHON a30THOM o0IIeMy penIeHnIo
KHCJIOTBI
46. | A3oTHAsA KUCJIOTA KaK A30THas KHCIIOTa KaK Hayuamcs :cocTaBisTh PeryasiTuBHbIE: §31, ymp 4-5
OKHCJIUTEID, €6 okuciurenb. Hurparsl u ypasHenust OBP ¢ [InanupytoT cBou AeHCTBUS B
HUTPHTHI, TpodIeMa nx y4JacTHEM a30THOH COOTBETCTBHH C MTOCTABICHHOMN
IOy qeHHC COZIepIKaHus B ¢/X KHCJIOTHI, IPUMEHSATh CONTM | 3a/a4yell ¥ yCIOBUAMU ee
MIPOAYKIUH. A30THBIE A30THOM KHCIIOTHI B peanu3auu
ynoOpeHus IIPAKTUYECKON ITo3naBarte/nbHbIC:
JemMoHcTpanuu: JIeSITeNIbHOCTH, IPOBOAUTH Brnaneror obuM npremMom
BzaumoneiictBue Ka4ECTBEHHYIO PEAKLIMIO HA | pelIeHUs 3a1a4
KOHIIGHTPUPOBAaHHOH a30THOM | HUTpAT - HOH KommykaTuBHbIe:
KHCJIOTBI C MEJIBIO. Ionyuam eosmoorcHocms KonTonmpytot neiicTBus
Jla0. onbITHI: HAYy4umocsi: napTHepa
34. Bzaumogeiicteue XapaKTepu30BaTh 0COObIC
KOHLEHTPUPOBAHHOM a30THOM | cBOilcTBa
KHCIIOTBI C MEJIbIO KOHLICHTPUPOBaHHON
A30THOH KHCJIOTHI
47. | docdop. Crpoenue atoma u Hayuamca: PerynsitTuBHbIe: DopMHPYIOT §32, ynp 1-3
CoeuHeHus ajutotponus pocdopa, XapakTepu30BaTh cTpoeHue | IImaHuMpyIoT CBOM JEHCTBHA B MHTEpEC K
I CBOICTBa 0€I0T0 U KPacHOTO aTtoMma (ocgopa, 0O0BSICHATL | CBSI3U C IIOCTABICHHOM 3a/1a4ell | KOHKPETHOMY
(bocdopa. Ilonstre o ¢docdopa, Ux MpUMEHEHHE. 3aBHCHMOCTh CBOICTB U YCJIOBHSIMU €€ PEIICHHS XUMHUUYECKOMY
}ocdopHbIx OCHOBHBIE COEIMHEHHS: docdopa ot ero IMosnaBaTe/bHbIE: 5JIEMEHTY,
yI0OpeHUsIx okcup pocdopa (V) u nonoxkenus B [ICXD JI.H. CraBsrt u GOpMyIUPYIOT €N U | TIOUCK
opTrodocdopHast Kuc- MeHnneneesa, COCTaBIITh po0JIeMbI ypoKka JIOTIOJTHUTENBEHO

nota, Gpocdarsl. PochopHbie
yInoOpeHust.
JemMoHcTpanuu:

OO0pas1b! TPUPOIAHBIX
coesiuHeHuH pocdopa.
OO0pa3ibl BaKHSUITUX IS
HapOAHOTr0 XO3sCcTBa
¢dbocdaToB.

XUMHYECKIE YPaBHECHUS,
XapaKTePU3YIOIINE
XUMHYECKUE CBOMCTBA
asora

B pe3yJIbTaTe MPOBEACHUS
71a60PATOPHBIX OIBITOB,
MMPOBOAUTH KAYE€CTBECHHYIO
peaknuio Ha Gpocdar - HOH

KomMmykaTuBHBIC:
AJIEKBAaTHO HCIIOJIB3YIOT
pedeBbIe CPEeICTBA IS
3¢ (EKTHBHOTO pEIICHHUS
KOMMYHUKATHBHBIX 33124

it nHpOpMaN
0 HEeM.




Jla6. onbITHI:
35. Topenne docdopa Ha
BO3IyXe U B KUCIIOPOJE.

36. Pacrio3naBanue docdarton

Honyuam gosmodcHocms
Hay4umuvcs: OIHCHIBATH
(hmznIecKne U XUMHIECKIe
MPOLIECCHI, SBIISIOIIUECS
4acThI0 KPYrOBOpOTa
BEILIECTB B IPUPOJIE

48. | Yruepon CtpoeHue aToMa u Hayuamcs: PeryasituBHbI€: DopMuUpyIOT §33, ymp 1-3
AJUTOTPOTIHS YIIIepoaa, XapaKTepu30BaTh CTpoeHHe | Pasinuaror croco0 M pe3ynbTaT | HHTEpecc K
CBOMCTBa ero MomuduKanuii 1 | aToma yriiepoaa, OObsICHATh | JACHCTBUS KOHKPETHOMY
UX IpUMEHEHHE. 3aBUCUMOCTbH CBOIICTB IMo3naBarenbHbIE: XUMHUUYECKOMY
JemMoHcTpanuu: yrieposia OT €ro Bnazgerot o6mumM nmpueMom JIIEMEHTY,
[Nornomenne yriem nonoxenns B [ICXD J1.1. pemeHus 3aga4q TIOWCK
PaCTBOPEHHBIX BEIIECTB U MenzeneeBa, COCTaBIATh KoMMmykaTuBHbBIE: JIOTIOTHUTENBHO
ra3oB. BoccraHOBIeHHE M | XUMHUYECKHC YpaBHEHUS, JoroBapuBaroTCs 0 COBMECTHOW | 1 MH(pOpMAIIH
U3 ee OKCHU/Ia YTIIEeM. XapaKTepU3YIOIIHE JeSTeTHPHOCTH IO 0 HEM.
Jla6. onbITHI: XUMHYECKHE CBOWCTBA PYKOBOJCTBOM YUHUTEIS
37. T'openue yris B yriaepojaa
KHUCIIOPOAE Tonyuam eo3modcnocme
Hay4yumucs: OIUCHIBATH
(usnyeckre 1 XUMHYECKUE
MIPOIIECCHI, SBISIONIUECS
4acThIO0 KPYroBOpOTa
BEIIIECTB B IPHPOJIE
49. | Okcupsl yriaepoaa Oxcunpt yraepona (1) u (IV), | Hayyames:, PeryasiTuBHbIE: DopMHUpPYIOT §33, ymp 4-5
ux OTIMCHIBATH CBOHCTBA YYHUTBIBaIOT IPABUIIO B yMCHHE
CBOWCTBA W IPUMCHEHUE OKCHIIOB yTJIEepOJa, IUTAHUPOBaHUH M KOHTPOJIE HCTIOJB30BaTh
COCTaBIIATH YPaBHEHUS crioco0a perreHus 3HaHUS B OBITY
peaKiui, Ho3naBarte/bHbIE:
COOTBETCTBYIOIIUX Hcnonp3yroT mouck
«UEToYKe» NpeBpalleHnii . | HeoOXoIuMoi nH(opMaLuK AJist
MPOBOJINTH Ka4E€CTBEHHYIO BBITIOJIHEHHST Y4eOHBIX 3a/JaHNi
PEaKImIo Mo C UCIIOJIb30BAHNEM YUEeOHOMH
pacro3HaBaHUIO JUTPATYPBI
YTIEKUCIIOTO Ta3a KomMmykaTuBHBIE:
THonyuam eo3modicHocme Kontponupyror aeiictsue
Hayyumocs: nmapTHepa
MPOTHO3UPOBATH
XMMHUYECKHE CBOICTBA
BEILIECTB Ha OCHOBE MX
CBOJCTB M CTPOEHUS
50. | YrogbHas KUCJIOTa U VYronbHas kuciota. Conn Hayuamcs: PeryasituBHble: Dopmupyrot §34, yop 1-3
e8 COJIL. YTOIBHON JIaBaTh OTIPEJICIEHUS PaznuuaroT criocod u pe3yapTar | yMEHHs
KHCJIOTBI: KaJIBIIMT, COJIA, MOHSITHSIM KECTKOCTh JICUCTBHUS HCIIOJIb30BATh




KecTkocTs BOOBI U
CIIOCOOEI €€

MOTAIll, KX
3HAYCHUE U PUPOIC U KU3HU
YeJI0BEKa.

BOJIBD» ,OTTMCHIBATH
CBOMCTBA YrOJIbHOU
KHCIIOTHI, COCTaBIISITh

ITo3naBaTenbHbIE:
Bnazgerot o6mumM nmpueMom
pelIeHus 3a1aq

3HAHHA B OBITY

YCTpaHCHHA XKecTkocTb BOJIBI M CIIOCOOBI YpaBHEHHUSI PEaKLUH, KomMykaTuBHBIE:

ee yCTpaHEHUsl. COOTBETCTBYIOIIUX JloroBapuBaroTCsi 0 COBMECTHOM

JemMoHcTpanuu: «LEMOYKe» MPEBPaLlleHUH , | AeATeNbHOCTM, IPUXOAST K

OO0pasLb! TPUPOIAHBIX COCTaBJIATh HA3BaHMS COJICH | OOLIEMY pEIICHHIO

COEIIMHEHHH yrieposa. YTOJIbHON KUCIIOTHI,

OO0pa3ip! BaKHEHIINX /IS MPOBOIUTH KaYECTBEHHYIO

HApOJHOTO X03HCTBA peaxmmio Ha KapOoHar -

KapOOHATOB. HOH

Jla6. onbITHI: Honyuam eosmodicnocmo

38. IlonyyeHue yroiabHOU HAY4Uumucs:

KHCJIOTHI M H3YYCHHUE ee MIPOTHO3MPOBATH

cBoiicts. 39. [lepexon XUMHUUYECKHE CBOICTBA

KapOOHATOB B BEIIECTB HA OCHOBE UX

THIIPOKapOOHATHI. CBOMCTB M CTPOCHHUS

40. Pa3noxxenue

THIpoKapOOHaTa HATPUs

51. erMHI/Iﬁ CtpoeHue aToMa KpEeMHUS; Hayuamcs:, PeryasituBHbI€: DopmupyroT §35, yop 1-3

KPUCTAJUTHUECKUN KPEeMHHH, XapaKTepH30BaTh CTpOEHHE | AJIEKBATHO BOCIPUHUMAIOT HHTEpeca K

€ro CBOICTBa U MPHMCHEHIE aToMa KpEeMHUS, OOBSICHATh | TMPEATIOKCHUS U OIICHKY KOHKPETHOMY
3aBHCUMOCTH CBOICTB YYUTEIS ¥ OTHOKIIAACHUKOB XAMHIIECKOMY
KPEMHHUSL OT €ro I[lo3naBareabHbIE: JJIEMEHTY,
nonoxxenus B [ICXD JI.H. Bribuparot Hanbomnee MIOUCK
MeHnneneeBa, COCTaBIATh 3¢ eKTHBHBIE CITOCOOBI JIOTIOTHUTEIHHO
XUMHYECKIE yPaBHECHUS, pelIeHus 3a1a4, KOHTPOJIUPYIOT | ¥ HHpOpManuu
XapaKTepHu3yIoIHe U OIICHHMBAIOT TPOLIECC U 0 HEeM.
XMMHYECKHe CBOUCTBA pe3yabTaT AeATENIbHOCTH
KpEeMHUS KomMmykaTuBHbBIE:
Honyyam eozmoocnocms HoroBapusatotcs o
Hay4yumucsi: TPAMOTHO pacnpeneneHun QyHKIMHA U
oOpamarbcs ¢ BemecTBaMu | poJieii B COBMECTHOM
B TIOBCEHEBHOM KH3HH JIeSITeTbHOCTH

52. | Coenunenus KpEeMHUS Oxcun kpemuus (IV), ero Hayuamcs:, PerynsiTuBHbIe: §34, ynp 4-5

MIPUPOAHBIE
pazHoBuAHOCTH. CHIIMKATBI.
3HaueHue COeUHEHUH
KPEMHHUS B )KUBOW U HEXKUBOU
TIPUPOJIE.

Jdemoncrpanumn:

O06pa31p! TPUPOTHBIX
COEIMHEHUI KPEMHHUS.

ONKCHIBATH CBOMCTBA
OKCHJa KPEMHHUS,
COCTAaBIISITh YPABHEHUS
peakuui,
COOTBETCTBYIOIIUX
«IIEMOYKE» MPEBPAIEHUH .
IIPOBOAUTH KAYE€CTBECHHYIO
pEaKIMI0 Ha CUJIMKAT - HOH

Y4HTBIBAIOT MPABUIIO B
IUTAHUPOBAHHUH M KOHTPOJIE
croco0a pemeHus
IHo3naBarebHbIE:
Hcnone3yroT nouck
HeoOxoIMMOoM HHDOPMAITHY TS
BBITIOJTHEHUS YUEOHBIX 3aIlaHni
C WCIIOJIb30BAHNEM YIeOHOH




JIa0. onbITHI:

41. IlomydeHne KpeMHEBOM
KHCJIOTHI M H3YYCHHUE ee
CBOMCTB

Tonyuam 803moarcHOCMY
HAYYUmMbCA:
IPOTHO3UPOBATH
XAMHYECKHE CBOMCTBA
BEIIECTB Ha OCHOBE UX

JTUTPATYPHI
KommykaTuBHbI€:
YdUTHIBaIOT pa3Hble MHEHHS U
CTpeMsTCA K KOOpAUHAIUU
Ppa3IMYHBIX TO3ULUHI B

CBOWCTB M CTPOCHUS COTPYTHUYECTBE
53. | Cunukataas TlonsTHe 0 CHIMKATHOM Hayuamca: npaktndeckoMy | PeryasiTuBHbIe: DopMuUpyroT §34
IPOMBIIIIICHHOCTb poMBIIUIeHHOCTH. CTeKIIo, MIPUMEHEHUIO COEAMHEHNI Pagnnqa}oT croco0 U pe3ynbpTaT | MOHUMaHHE
LIEMEHT, KEpaMUKa. KpEMHUS JEUCTBUS 0coOeHHOCTEH
JdeMmoncrpauum: Tlonyuam eo3moorcnocmo Ilo3naBare/bHbIE: JKU3HU U TpyAa
OO0pa3iipl cTekIa, KEPaMHUKH, HAYYumucs: Bnazgerot o6num nmpueMom B YCIIOBUSIX
1IeMeHTa MIPOTHO3UPOBATh pelneHus 3aaa4y HH(POPMATH3AIH
XMMHMYECKHE CBOMCTBA KomMykaTuBHBIE: u o0uiecTBa
BEIIECTB HA OCHOBE UX JloroBapuBaroTCs 0 COBMECTHOM
CBOWCTB M CTPOCHUS JIeSITEIbHOCTH T0]T
PYKOBOJCTBOM YUMTENS
54. HpaKTI/I‘leCRaﬂ [omyyenne, cobupanue u Hayuamcsa: obpamatbcs ¢ PerynsitTuBHbIe: Ognasienue
pabora Ne6 pacno3HaBaHue nmabopaTOpPHBIM OcCyLIEeCTBISIOT NOUIaroBbIi HaBbIKaMU JJIs
Tonyuenme, ra3oB 00opynoBaHUEM U KOHTPOJIb 10 PE3YbTATY MIPaKTUYECKON
HarpeBaTeIbHbBIMU JIeATENbHOCTH
cobupanue 1 npubopamu B cootBetcTBur | Ilo3HaBaTeabHbIE:
pacrio3HaBaHUC ra3oB C IIpaBHAJIAMU TEXHUKH CrposT peueBoe BbICKa3bIBAHHE
6e30I1aCHOCTH, OMUCHIBATh B YCTHOH M MUCBMEHHOH (opme
XUMHYecKHi 3kcriepuMeHT | KoMmykaTuBHBIE:
C TIOMOMIBIO SI3bIKA XUMHUHU, | YUWUTBHIBAIOT pa3Hble MHEHUS U
JIenaTh BBIBOJIBI 11O CTPEMSITCS K KOOPIUHAIIIH
pe3yibTaTam pa3UYHBIX MO3UIUH B
IKCIIEPUMEHTA. COTPYJTHUYECTBE
Honyuam eo3moorcnocmo
Hay4umucs: 0CO3HABATH
HEOOXOAUMOCTD
cobmronenus npaBmwilb u
OT paiist coxpaHeHus
CBOETO 37I0POBBSI U
OKPYKAIOTIX
55. | O0o061eHue o teme Hayuamcs: o600marp PerynsiTuBHbIE: Bripaxator §18-35
«HeMmeTaibi» 3HAHWSI U TIPEJICTABIIATh UX | BHOCSAT HEOOX0IMMBbIE aJIeKBaTHOE
cxeM, TabJIuIl, MPE3eHTAIUi | KOPPEKTUBHI B IEHCTBUE MOCIIE | MMOHUMAaHHE
€r0 3aBEpIICHHS HA OCHOBE €T0 | MPUYHH ycrexa
ydera cIeaHHBIX OITHOOK 1 HeycIexa
Ilo3naBarenbHbIe: yueOHOH
CTposT peueBoe BbICKa3bIBAHUE | JIEATEIbHOCTH




B YCTHOH M MIUCBMEHHOH popme

KommykaTuBHbI€:
Koppektupyrot neiictBus
napTHepa

56. KonTpoabHasi KoHTponb npeaMeTHbIX U Hayuamcsa: npuMeHsTh PeryasituBHbI€: [IposBasroT §18-35
pa6ora Ne3 1o Teme MeTamnpeIMETHBIX y4eOHBIX MOJTyYCHHBIE 3HAHUS U OCYIIECTBIISIFOT OIIATOBBIA | OTBETCTBEHHOCT

H JICUCTBHH 11O TeMe c(OpMUPOBAHHBIC YMEHHSI | UTOTOBBIH KOHTPOJIb IO b 32 Pe3yJIbTAThI
«HeMeTaUIB» «Hemeramms» JUISL peILIeHNs] Y4eOHBIX pe3ynbTary
3ajaq IMo3naBaTenbHbIE:
CTPOSIT pe4eBOE BHICKA3bIBAaHHE
B YCTHOW M MUCHMEHHOW (hopMe
KoMMyKkaTHBHBIE: yIUTHIBAIOT
pa3Hble MHEHUS U CTPEMSTBCS K
KOOPJMHAINN Pa3INIHBIX
TIO3HINH B COTPKYAHHUYECTBE
Tema 5. O6001IeHHe 3HAHNH 10 XUMMHU 32 Kypc 0CHOBHOM mKo.jbl. [logroroBka k urorosoii arrecranuu (F'MA) (104.)

57. HepI/IO,I[I/ILIeCKI/Iﬁ Ilepuoguueckuii 3aK0H U Hayuamcs: 0600marthb PeryasituBHbI€: [IposBnsroT §36, yop 1-3
3aKOH W [epuonnueckas cucrema nHdopmanuio o TemMe B [InanupyroT cBou neiicTBUs B OTBETCTBEHHOCT
Teprommeckas XMMHYECKHX JIEMECHTOB BUJIE CXEM, BBINOJIHATH COOTBETCTBHH C MOCTABICHHO b 3a PE3yJIbTAT

p . 1. Menneneesa. TECTOBBIC 3a/laHMA 3a7adeil U yCIOBHAMH €€

cucreMa DUBHIECKHIA CMBICIT peanusanuu

J. . Menneneesa B HOPAKOBOTO HOMEPA ITo3naBaTe bHBIE: CTABAT

CBETE TCOPHUHU 3JIEMEHTa, HOMEPOB NTEpHOA 1 GOpMYIHPYIOT LETH U

CTPOCHHS aToMa Y TPYTIIBL. Ipo0JIeMBI YpOKa; OCO3HAHHO 1
HPOU3BOJILHO CTPOSIT B YCTHO
Y TUCbMEHHOH (opMme
KoMMmyHHKaTHBHBIE:
Bnagenue MOHOIOrMYECKON U
JINAJIOTHYECKON (hopMaMH peyH

58. 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH Hayuamcs :0600math PeryasiTuBHbIE: §36, ymp 4-5
M3MEHEHHUS CBOMCTR U3MEHEHUS CBOICTB HHGOPMALIUIO TI0 TEME B Paznuuarot crioco6 u pe3ynpTat

9JIEMEHTOB M UX COCTMHEHUH | BHJE CXEM, BBIOIHATD JeHUCTBHS
SJICMCHTOB 1 HX B IIEpHOJIaX ¥ IPYIIIAX B CBETE | TECTOBYIO pabory, I[lo3naBareabHbIE:

COEIMHEHUN B
NepuoIax u rpymmnax
B CBETE
MPEACTABICHUH O
CTPOCHHUH aTOMOB
3JIEMEHTOB. 3HAUYEHHE
[Tepuoauueckoro
3aKOHa

HpGHCTaBHeHI/Iﬁ O CTPOCHUU
aTOMOB 2JIEMEHTOB. 3HaUCHHUE
Hepnozmqecxoro 3aKOHa

Bnazgerot o6mum mpueMom
pelieHus 3a1a4
KomMmykaTuBHBIC:
JoroBapuBatorcs 0 COBMECTHOM
JACATCIIBHOCTHU IO
PYKOBOJICTBOM YYUTEIIS




59. | Buapl xuMuyeckux Buapl xumuueckux cBsizen u Hayuamcs: 0600math PerynsiTuBHbIE: §37, yup 1-3
CBsI3€l M THIILI THUIIBI KPHUCTAIUTHIECKUX uHpopManuio mo TemMe B Paznugarot crnocob u pe3ysnbrar
peterok. B3aumocBsizb BHUjIe TaOJIMIIBI, BBIIOJHATh | JCHCTBHS
KpHCTAJITHHCCKAX CTPOCHUS M CBOWCTB BEIICCTB | TECTOBYIO paboTy IMo3HaBaTejbHbBIE:
PCHICTOK. BrageroT o0IuM IpUeMoM
Bzaumocssi3b pelIeHus 3a1a4
CTPOCHUS U KomMykaTuBHBIE:
CBOICTB BEIIECTB KoHTponupyroT aericTBus
mapHepa
60. | Knaccudukarus Knaccudpukanus xumudeckux | Hayuamces: 0600marth PeryasituBHble: §38, ymp 1-3
XUMAYECKUX PeaKLHil peakiuii o pasiuaHbIM uHpopmanuio mo TemMe B Paznunuarot crnocob u pe3ysnbrar
MpU3HaKaM (YKCIIO U COCTaB BHJIE CXEM, BBIIIOJTHATH JIeHCTBUS
TIO pa3IYHBIM pearupyromux u TECTOBBIC 3aJaHU Io3HaBaTeabHbIE:
IpU3HaKaM. 00pa3yIoIMXCs BEMIECTB; BuazeroT o01muM mprueMoM
HAITMYUe TPAHUIIBI pa3iena peteHus 3aaa4
¢as; KoMMyKkaTHBHBIE:
TeruoBoi 3¢ dekr; n3meHeHne JloroBapuBaroTCst 0 COBMECTHO
CTETICHEH OKUCIICHHS aTOMOB; JESITeTIBHOCTH TI0/]
HCIIOIb30BaHUE PYKOBOJICTBOM yUHTEJISI
KaTaJnu3aropa; HalpaBJICHUE
MIPOTEKaHHUs).
61. | CkopocThb CKOpOCTh XUMHUYECKUX Hayuamcsa: o600marhb PeryasiTuBHbIE: Hmeror §38, ymp 4-5
XUMHYECKHX PeaKLuit peakuuit u GakTopsl, uH(popManuio Mo TemMe B PaiJ‘IH‘IaiOT €rocob U pe3ynbTar | HEeJIOCTHOE
BIIHUSOIIUE HA HEe BHJIE CXEM, BBIIOJIHATE JercTBUs MHUPOBO33pEHHE,
TECTOBYIO paboty IMo3HaBaTebHbBIE: COOTBETCTBYIOII]
Brnaneror o0umM nprueMomMm ee
peteHus 3aaa4 COBPEMEHHOMY
KoMmykaTuBHbBIE: YPOBHIO
Kontposupyror aeicTus Pa3BUTHSI HAYKH
napTHepa
62. KﬂaccmbHKaqu IIpocThie U cloXHBIE Hayuamcsa: o600marsb [IposiBrsitoT §41, yop 1-3
HEOPraHUYECKHX BeniecTBa. MeTasl U nHPOPMAILIMIO TT0 TEME B nobporkenarens
HEMETaJLJIbI , COCTAB, BH/IE CXEM, BBIITOJIHATH HOCTb,0T3bIBUHB
BEILECTB KITacCUpUKaIUs TECTOBYIO paboTy OCTb, KaK
MMOHWMAaHHe
63. | CaoilicTBa Obue xuMu4eckne cBoiicTBa | Hayuamca: 0000maTh PeryasiTuBHbIe: YyBCTB §41, ynp 4-6
HEOPraHHYECKIX OKCH/IOB U THAPOKCH/IOB HH(POPMALIHIO TI0 TEME B Paznmuaror crnocod u pesynbTar | gpyruxionci u
BEIIECTB (OCHOBaHHﬁ, KHCJIOT, BHUJAC CXEM, BBIITIOJIHATH HeﬁCTBHﬂ COIlEpEKUBAHUE
aM(pOTEPHBIX THUIPOKCUIIOB), TECTOBYIO paboTy ITo3naBaTeJibHBbIE: M

conu B cBeTe TO/]

Brazgerot o6uum nmpuemom

pereHus 3a1a4d

KomMmykaTuBHbIC:
Kontpoaupyrot aeicTBus




napTHepa

64. | TeHEeTHUECKIE I'enermueckue psaael Metamna, | Hayuamca: o6o0mate PerynsiruBHbIE: §42, yop 1-3
DPSUIBI METaIIa, HeMeTaJllla U IEePEXOTHOTO nH(popManuio Mo TemMe B Pagnnqa}oT €rocob u pe3ynbTar
MeTalia BUJIC CXEM, BBIIIOTHATH JeHcTBUSA
HeMeTaia 1 TECTOBYIO paboTy Ilo3naBatenbHbIe:
nepexoaHOro Mmerajuia BrageroT o0IuM IpUeMoM
peleHus 3aaa4
KomMykaTuBHBIC:
Kontponupyror neiicteus
napTHepa
65. TpeHI/IHF- TpeHuHr-TECTUPOBAHKE 110 PeryasituBHbI€: Bripaxator TpenupoBouH
TECTHPOBAHHE TI0 BapuanTam ['MA npouisix Pagnnqa}oT croco0 U pe3ynbTaT | aIeKBaTHOE bI€ TECTHI
JIET U IEMOBEPCHU JercTBUSA MOHUMAaHHE
BapuanTam [MA Ilo3naBarenbHble: IPUYMH ycIexa
HPOLIBIX JICT 1 BrageroT o0IIuM IpHEMOM U Heycrexa
ACMOBEPCUHA pemeHus 3a1a4 yueOHOH
KomMykaTuBHBIE: JIeSATENBHOCTH
Kontpomupyror neiicteus
napTHepa
60. KOHTpO JIbHASA TectupoBanue 1o BapuanTaM | Hayuamcs: IpUMEHATD PeryasituBHbI€:
pa6ora Ne4 I'MMA nemoBepcun n((l))nyquHLIe 3HaHUA U OCYULIECTBJISAIOT MOIIATOBBIA U
c(hOpMHUPOBAHHBIE YMEHUS UTOTOBBIN KOHTPOJIb MO
Pemenne I'HA JUISL peIlIeHNs] YIeOHBIX pe3ynpTary
3ajgau Ilo3naBarenbHbIe:
CTPOSIT PEYEBOE BHICKA3BIBAHNE
B YCTHOW M MIUCBMEHHOU (hopMe
KommykaTtuBHbIe:
DopMynupyroT COOCTBEHHOE
MHEHHE U MO3ULHIO
67 | Pesepn §42

70
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