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HHOACHUTEJIBHAA 3AIIUCKA

PabGouass mporpamma ydeOHOro mpemmera «Xumus» st 11 kimacca pa3paboraHa Ha ocHoBe I[IpumepHON OCHOBHOW 00pa3oBaTelbHON
porpaMMbl cpeHero oOmiero oopazoBanus U aBTopckoil mporpamMmbl O.C. I'abpuensna (Xumus. Meroanueckue pekoMmeHpanuu. [IpumepHbie
paboune mporpammbl. 10-11 kmaccel. / TI'abpuenssa O.C., CmagkoB C.A. — M. Ilpocsemenue, 2019.), coorBercTByronux denepanbHOMY
rOCyIapCTBEHHOMY 00pa30BaTeIbHOMY CTaHIAPTY OOIIETO 00pa30BaHUs.

O6ocHoBanue BbIOpaHHOro YMK: YueOHO-METOANYECKHI KOMIUIEKT COOTBETCTBYET 00s3aTEIbHOMY MHHUMYMY COJAEp)KaHUSI 00pa30BaHMA,
umeet rpu¢ «PekomenoBano MunuctepcTsoM oopazoBanust POy, nomylieH K UCoib30BaHUIO B 00pa30BaTeIbHOM Ipoliecce B 00pa30BaTeNbHbIX
yupexaenusx Ha 2023 — 2024 y4eOublit ron. Marepuan yd4eOHHKA,0TpakaeT COBPEMEHHBIE TEHICHIIMU B IIKOJIBHOM XHMHYECKOM 00pa30BaHUM;
COXpaHSET JOCTAaTOYHO LIEJIOCTHBI M CUCTEMHBIH KypC XHMHUH, OCBOOOXKIEHHBIH OT M3JIMIIHE TEOPETU3MPOBAHHOTO U CIIOKHOI'O Marepuania, JUis
0oTpabOTKH KOTOpOro TpeOyeTcss HeMalo BpPEMEHM; BKIIOYACT MaTepHai, CBS3aHHBIM C IIOBCEIHEBHOW JKM3HBIO YeEJOBEKa, Oymymien
IpodeCCHOHATIBHOM J1eATENIbHOCTBIO BBITYCKHHKA, KOTOPAsi HE UMEET SIPKO BBIPAKEHHOMN CBSI3U C XUMMEH; MOJHOCTBIO COOTBETCTBYET CTAHIApPTY
XUMHUYECKOT0 00pa3oBaHUsI.

YMK «Xumus. 11 knacey

1. 'abpuensa O.C. ,OctpoymoB U.I'.,CnankoBC.A. Xumus 11 knacc. YaeOHuk a1 001eo0pa3oBaTeNibHBIX yupexaenuil. - M.: [Ipocsemienue,
2018 r.

2.T'abpuensan O.C.,AxkcenoBa 1.B. Meronnueckoe nocobue. Xumus 11 kmacc. — M.: [Ipocseuienne,2018.

Hensamu U3yueHnss XUMUU B CPEHEH LIKOJIE ABIISIOTCS:

BUJICHHUE U TOHMMAaHWE€ 3HAYMMOCTH XUMHUYECKHX 3HAHUM JUIs Ka)XJO0ro 4jeHa COIIMyMa; YMEHHE OLIEHHWBATh DPAa3JIMyHble (aKThl U SIBJICHMS,
CBSI3aHHBIE C XUMHYECKUMH OOBEKTaMH M TPOLIECCAMH Ha OCHOBE  OOBEKTHUBHBIX KPUTEPUEB M ONpPEIENEHHOM CHCTEMBbl IIEHHOCTEH,
dbopMynupoBaTh " 00OCHOBBIBaTh coOCTBEHHOE MHEHHE u yOexaeHue;
MOHUMaHHE POJU XMMHUH B COBPEMEHHOM €CTECTBEHHO-HAyUYHOW KapTHHE MUPA U MCIIOJIb30BaHHE XUMHUECKUX 3HAHUHN 111 OOBSICHEHUSI O0BEKTOB
u IIPOLIECCOB OKpY’KaroIen JEHCTBUTEIBHOCTH — MIPUPOJHOM, COLIMAJIBHOM, KYJBTYpHOH, TEXHUYECKON cpensl;
dopMHpoBaHHE y  CTApIIEKJIACCHUKOB MpPU HM3YyYCHMM XUMHM OIBITa MO3HAHMS M  CaMONO3HAHUS C TOMOIIbIO  KIIFOYEBBIX
KOMIIETEHTHOCTEH(KJIFOUEBbIX HAaBBIKOB), KOTOPhIE UMEIOT YHUBEPCAIbHOE 3HAUCHUE JJI PA3IUYHBIX BUIOB AESITEIbHOCTH, — IOHUCKA, aHAIN3a U
00paboTku MH(pOpPMAIMK, U3TOTOBIEHHE MH(OPMAIIMOHHOTO MPOAYKTa M €ro NMPE3eHTALNH, PUHITHUS pEeIIeHNH, , KOMMYHUKATUBHBIX HAaBBIKOB,
0e301acHOro o0palleHus ¢ BellecTBaMK, MaTeprallaMi U IPOLIECCaMH B TOBCETHEBHOM JKU3HU U TPO(PECCUOHAILHON JAEATEIbHOCTH.



3agaun:
OIpeieJICHUe JalbHEHIIeH 00pa30BaTeIbHON TPACKTOPHMHM W OTBETCTBEHHOTO BHIOOpA XKHU3HCHHOTO M NpodeccHoHanbHOro mytu. Jlis
peILIeHHs 3TOM 3a7aul CTAPIICKIACCHUKH TPU W3YYEHUH XMMHUHU JTOJDKHBI CIIOJIb30BaTh TPUOOPETEHHBIN HA YPOKAX XUMHH OIBIT JIEATSILHOCTH B
npodeccuoHanbHOM chepe u 000N KU3HEHHOW CUTYaIUH.

I{eHHOCTHBIE OPUEHTUPHI CO/IEP:KAHUS YH4eOHOI0 MpeaAMeTa:
[Iporpamma 6a3oBoro ypoBHsi xumuM 11 Kilacca oTpa)kaeT COBPEMEHHBIC TEHACHIIMM B IIKOJIBHOM XHMHYECKOM OOpa30BaHHH; COXPAHSET
JIOCTaTOYHO LIETOCTHBIN U CUCTEMHBIH KypC XUMHH, OCBOOOXKICHHBIM OT M3JIMIIHE TEOPETU3MPOBAHHOIO U CIOKHOIO MaTepHaia, sl OTpaboTKU
KOTOpOTOo TpeOyeTcss HemMajao BPEMEHH; BKIIOYAeT MaTephall, CBSI3aHHBIM C MOBCEIHEBHOHM >KM3HBIO 4YelOBeKa, Oymymieil mpodeccrnoHaibHON
JESATEIIBHOCTBIO BBIITYCKHHMKA, KOTOpasi HE MMEET SIPKO BBIPAKEHHOM CBS3M C XUMHEH; IOJHOCTBIO COOTBETCTBYET CTAaHJAAPTy XMMHUYECKOTO
o0Opa3oBaHusl.

O01mas XapakTepuCTHKA OPraHu3alui Y4eOHOro npouecca
Opnoli u3 rnaBHbIX TexHonoruit YMK sBisieTcsi CHCTEMHO - JesITeNIbHOCTHBIN noaxoA. [Ipu 3ToM ucnonb3yroTes pa3Hoo0pa3Hble METObI U (POPMBI
00y4YeHHsI ¢ TPUMEHEHNEM CUCTEMBI CPEJICTB, COCTABIISIONINX €MHYI0 HHPOPMAIIMOHHO- 00pPa30BaTEIbHYIO CPELy.

Metoabl 00yueHust:
CrnoBecHble: JleKLus, pacckas, becena.
HarnsHbie: niumocTpalyy, IeMOHCTPAIUU KaK OOBIYHbIE, TaK U KOMITBIOTEPHEIE
[TpakTHdeckue: BBIMOJIHEHHE TPAKTUYECKUX paboT, caMOCTOsTeNbHas paboTa co CIPaBOUYHUKAMH U JIUTEPaTypoil (OOBIYHOM U AJIEKTPOHHOM),
CaMOCTOSITeNIbHBIC TTMCEMEHHBIE YITPAXHECHUS.
[Tenarornyeckue TeXHOIOTUN: HMHGPOpMaMOHHO-KOMMYHHUKaTuBHBIE ( MIKT); TeXHOMOTHS MPOEKTHOrO 00yUYeHHsI; TEXHOJIOTHS TUCTAHIIUOHHOTO
00yueHust; mpobieMHoe 00ydeHue.

DopMblI OPraHU3anuu:
rpymnmnoBas paboTa, GppoHTaIbHAS, HHIUBUIYaJIbHASL.
Pexxum 3ansTuii: 45 MUHYT.

MecTo y4eOHOro npeaMera B yueOHOM IJIaHe
Ha u3yuenne npeamera « Xumusi» B 11 kiacce orBoautcst 35 wacos (1 yac B Henento, 35 y4eOHBIX HECID).



H3meHeHnnst B aBTOPCKYIO MPOTrpaMMy HE BHECEHBI.

I[lnannpyemMble pe3ybTaThl
OOyueHre XUMUU B CpeqHEH IKoje Ha 0a30BOM YPOBHE IO JaHHOMY KypCY CHOCOOCTBYET JOCTHIKCHHMIO OOYYaIOUIMMHCS CIEAYIOLIUX

JUYHOCTHBIX Pe3yJIbTATOB:

1)

2)

3)

4)

1)

2)

3)
4)
5)

YyBCTBA TOPJOCTH 32 POCCHHMCKYI) XHMHUYECKYI0O HAayKy M OCO3HAaHHUE POCCHUHCKOW Tpa)XIaHCKOW HICHTUYHOCTH — B IICHHOCTHO-
OPUEHTALIMOHHOM cdepe;

OCO3HaBaTh HEOOXOAMMOCTh CBOEH MO3HABATEIHLHOM ACSITENFHOCTH U YMEHHE YNPAaBIATh €10, TOTOBHOCTh U CIIOCOOHOCTH K CaMO0OOpa30BaHUIO
Ha TPOTSDKEHUHM BCEW JKM3HW; IOHMMaHHE BAXXHOCTH HEMPEPBHIBHOTO O0pa3oBaHMs Kak (PAKTOpy YCIEMIHOM NpoQecCHOHATbHONH |
0OLIECTBEHHOM AESITETbHOCTH; — B MTO3HABATENIbHOM (KOTHUTUBHON, HHTEIJUIEKTYaIbHON) cdepe

TOTOBHOCTh K OCO3HAHHOMY BBIOODPY JaJIbHEHIICH 00pa3oBaTeIbHOM TpacKTOpHH WK c(hepbl MPOPEeCCHOHATBHON NeITEIPHOCTA — B TPYIOBOM
chepe;

HENpUSTHE BPEAHBIX NPUBBIYEK (KypeHHUs, YyHOTpPEOJEHHUS alKOrojii M HAPKOTHMKOB) HA OCHOBE 3HAHMM O TOKCMYECKOM M HApKOTUYECKOM
JIeMCTBUU BellleCTB — B cepe 310poBbecOepexeHts n 0e30nacHOro oopasa KU3HU;

MeTtanpeaMeTHbBIMHU pe3yJIbTATAMH OCBOCHHUSI BHIITYCKHUKAMU CPEHEH IIKOJIbI Kypca XUMHUHU SBIISIOTCSA:

UCIIO0JIb30BAaHUEOCHOBHBIX METO/I0B TIO3HAaHUS (ONpezesieHle HCTOYHUKOB yueOHOM 1 HayuyHO! MH(pOpMalLny, MOIy4eHue 3Toi nHpopMalmu, eé
aHAJIN3, U YMO3AKJIIOYEHHsI HAa €ro OCHOBE, M3TOTOBJIEHHE U IMpEe3eHTAIMs] UHPOPMAIIMOHHOTO MPOAYKTa; MPOBEIECHUE IKCIEPUMEHTa, B TOM
Yuciae U B IPOLECCE HCCIIEAO0BATENIbCKOM N1eATeNbHOCTH, MOJAEIMPOBAHUE H3yyaeMbIX OOBEKTOB, HAOIOJCHHE 33 HUMH, UX H3MEPEHHE,
¢dukcanus pe3yabTaToB) U UX IPUMEHEHHUE J1JIsl IOHUMaHUS Pa3JInYHBIX CTOPOH OKpY>Karollel JeCTBUTEIbHOCTH;

BJIAACHUC OCHOBHBIMH HMHTCIJICKTYaJIbHBIMU OICpaAllUAMU (aHanm U CHUHTC3, CPAaBHCHUC W CHUCTCMAaTHU3alus, O606H1€HI/IG U KOHKpETHU3alus,
KJaccu(uKalus U MOUCK aHAJOroB, BBISBICHUE NMPUUYMHHO-CIEIACTBEHHBIX CBSA3EH, (OPMYIHMPOBKA THIIOTE3, UX MpOBEepKa U (HOpMYIHUPOBKA
BBIBOJIOB);

MO3HaHHE 0OBEKTOB OKPYIKAIOIIET0 MUpPa B IJIAHE BOCXOXKACHUSI OT a0CTPAKTHOIO K KOHKPETHOMY (OT 00ILIero yepe3 YacTHOE K €IMHUYHOMY);
CHOCOOHOCTHBBIIBUTATh MJIEH U HAXOJIUTh CPEJICTBA, HEOOXOAUMBIE TSl UX TOCTUKECHHUS;

yMeH#e (GOpMYyJIUPOBATH IIENIA U ONPEACIAThH 3aJa4d B CBOCH MO3HABATENIBHOMN JNEATEILHOCTH, OMPEIEISITh CPEACTBA ISl JOCTHIKCHHUS TIENeH U
peleHus 3a1ay;



6)

7)

8)

9)

OIpesieNATh Pa3sHOOOPa3Hble MCTOYHMKM IOJYyYEHHs] HEOOXOAMMOM XMMHUYECKONM MH(OPMAIUH, YCTAaHOBJICHUE COOTBETCTBUS COACP)KAHUS U
¢dopmbl IpeacTaBIeHUsT HHPOPMAITMOHHOTO MTPOAYKTA ayAUTOPHH;

yYMEHHE IPOAYKTHBHO OOIIATHCS M B3aMMOJCHCTBOBAThH B IPOIECCE COBMECTHOHM JAEATEIBHOCTH, YUYHUTHIBATh MO3MIMHU JAPYTUX YYAaCTHHUKOB
NeSITeTbHOCTH, 3PPEKTHBHO pa3pemaTb KOH(QIHUKTEI,

TOTOBHOCTh K KOMMYHHKAITUHU (IIPEICTABIATh PE3YJIbTaThl COOCTBEHHOU IMO3HABATEIHHOW JCSITEILHOCTH, CJBIIIATH U CIYIIATh OMNIOHEHTOB,
KOPPEKTUPOBATh COOCTBEHHYIO TO3UIIMIO);

YMEHHUE HCIIOJIb30BaTh CPEeICTBA MH()OPMAIIMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJIOTUH B PELICHUHM KOTHUTUBHBIX, KOMMYHMKATHUBHBIX U
OpraHU3allMOHHBIX 3a7a4d C COONIIOJIeHHEeM TPeOOBAHUN SPTrOHOMHKH, TEXHHUKH O€30IIacCHOCTH, TUTHEHBI, PecypcocOepeKeHus, MPABOBBIX U
3THUUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

10) BJIaACHUC A3BIKOBBIMH CpCACTBAMHU, B TOM YHCJIC MU A3BIKOM XHWMHU — YMCHHUC SCHO, JIOTMYHO M TOYHO H3JIaraTb CBOXO TOYKY 3PCHMU,

HCIIOJIb30BaTh aZICKBATHLIC A3BIKOBBIC CPCACTBA, B TOM YUCJIC H CHMBOJIBHBIC (XI/IMI/I‘ICCKI/IG 3HaKH, q)OpMy.HBI u ypaBHeHI/IH).

HpenMeTHLIMH pe3yJdbTaTaMi U3YUCHHA XHUMHU Ha 0a3oBOM YPOBHEC Ha CTYICHHU CPEAHETO 06mero O6paSOBaHI/I5{ SABJIFOTCA CIICAYHOIIUC

pe3yJbTaThl.
B noznaBartesbHOM cepe:

1.
2.

3HAHHUC (HOHI/IMaHI/Ie) TCPMHUHOB, OCHOBHBIX 3aKOHOB U BaKHEHUIITUX TeOpI/Iﬁ Kypca OpFaHquCKOﬁ n O6HleI>'I XHUMUU;

YMCHUEC Ha6J'IIOI[aTI), OITMChIBATD, (1)I/IKCI/Ip0BaTB PE3YIIBbTAThI U AC€JIAaTh BBIBOABI HA OCHOBC JEMOHCTPALIMOHHBIX U CAMOCTOATCIBHO HpOBeI[éHHI)IX
9KCIICPUMCHTOB, UCIIOJIB3YA IJISL STOT'O pO,I[HOfI (pYCCKI/Iﬁ nim HHOﬁ) SA3BIK U A3BIK XUMHWU,

YMEHHE KJIACCH(PHUIIMPOBATh XHUMHUYECKHE DIIEMEHTBI, TPOCThIC BEIIECTBA, HEOPTaHMYECKUE W OPraHUYECKUE COCTUHCHUS, XUMHYCCKHE
IIPOIIECCHI,

yMEHHE XapaKTepHu30BaTh 00IIHE CBOWMCTBA, MOJYyYEHNE U MPUMEHEHNE H3YYCHHBIX KJIACCHl HEOPTaHWYECKUX U OPTaHUYECKUX BEIIECTB M MX
BAKHENIIUX NIPEACTABUTEIICH;

OIMMUCBIBATb KOHKPETHBIC XUMHWYCCKUEC PCAKINH, YCIOBUA UX IPOBCACHUA U YIIPABJICHUA XUMUYCCKUMU PO ECCAMU;

YMEHHE MPOBOJIUTH CAMOCTOSITENIbHBIN XUMUYECKHI KCIIEpUMEHT U HAOII0AaTh IEMOHCTPAI[MOHHBIN IKCIIEPUMEHT, (PMKCUPOBATH PE3YJIbTAThI U
JlenaTh BBIBOJBI M 3aKJIFOUEHHUS 110 PE3ysbTaTaMm;

HpOFHOBHpOBaTBCBOﬁCTBa HCHU3YYCHHBIX BCIICCTB I10 aHAJIOTUH CO CBOMCTBaAMH HU3YYCHHBIX Ha OCHOBC 3HAHUS XUMHUYCCKUX 3aKOHOMepHOCTCﬁ;
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8. ompenensiTh UCTOYHUKM XUMHUYECKOHM HHGOpMaluu, MOdydaTh €€, MPOBOAMTH AaHAU3, W3rOTaBIWBAaTh HH(OPMALMOHHBIA MPOAYKT U
MIPE/ICTABIISATH €T0;

9. YMCThb IIOJIb30BATBCA 00s13aTeIbHBIMU CIIpaBOYHBIMU MAaTCpHaIaMU: HepHOHquCKOﬁ CHCTEMOM XMMHYCSCKHX 3JICMEHTOB ]_I . MeHz[eneeBa,
Ta6JII/II_[6ﬁ pPacTBOPUMOCTHU, IJICKTPOXUMHYCCKUM PAIOM HaprDKCHI/Iﬁ MCTAJUIOB, PAAOM OSJICKTPOOTPHUIATCIBHOCTH — JIA XapaKTCPUCTUKU
CTpOCHHUs, COCTaBa U CBOMCTB aTOMOB XMMHYECKHUX 3IeMEHTOB |—IV IEPUOAOB U O6paSOBaHHBIX MU ITPOCTBIX U CIIOKHBIX BCHICCTB;

10. ycraHOBIE€HHME 3aBUCUMOCTH CBOICTB M IPUMEHEHHUs BAXHEHIIMX OPraHMYECKHX COEAMHEHHUH OT MX XUMHUYECKOrO CTPOEHHUS, B TOM UHUCIIE U
00yCJIOBJICHHBIX XapaKTEPOM 3TOTO CTPOCHHS (TPeAETbHBIM MM HETIPEISIIbHBIM) U HATNYHEM (yHKIIMOHAIBHBIX TPYTIIT;

11. mopenupoBaHUE MOJIEKYJI HEOPraHUUECKHUX U OPraHUYECKHUX BEIIECTB;
12. noHumMaHMe XMMUYECKOH KapTHHBI MUpa KaK HEOThEMJIEMO YacTH LEJIOCTHON HayuyHOU KapTHHBI MUpA.

B ueHHocTHO-OpHeHTAUMOHHON cdepe — QopmMupoBaHUE COOCTBEHHON TMO3UIMU TPH OICHKE IOCIEACTBUI ISl OKpPYXAroIel Cpesbl
JeSITeTIbHOCTH YeJIOBEKa, CBI3aHHON C MMPOU3BOACTBOM U MEPEPadOTKON XMMUYECKHIX MPOITYyKTOB;

B TpynoBoii cdepe — NpOBEICHUEXMMHUYECKOIO JKCIIEPUMEHTA; pa3eumue HaBBIKOB Y4eOHOMH, NMPOEKTHO-UCCIIEN0BATEIbCKOM M TBOPYECKOI
JeSITeIbHOCTH MTPU BBITOJIHEHUH MHANBUAYAIBHOTO MTPOEKTA 110 XUMUH;

B cdepe 310poBoro odpasa :kuzHu — COOJIOJIEHNE TTPaBUII O€30MacHOr0 OOpaIIeHHs ¢ BEIIECTBAMU, MaTepualaMu; OKa3aHUE MEPBON MOMOIIH
IpU OTPABJICHUSAX, OKOTAX M TPaBMax, MOJYUYEHHBIX B pe3yibTaTe HapyLICHUsS MPaBWI TEXHUKU O€30MacHOCTH MpH pabdoTe ¢ BElleCTBAMHU U
71a00paTOPHBIM 000PYIOBAaHUEM.

Conep:xanue yue0HOro Kypca

CTtpoeHue BeulecTn

OcHoBHbIE CBeeHHs 0 cTpoeHun atoma.CTpoeHHe aToMa: COCTaB sijipa (HYKJIOHBI) U AJIeKTpoHHast o0onouka. [Tonstue 06 nzoromax. [lonstue o
XUMHYECKOM 3JIEMEHTE, KaK COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apSIOM SIAPA.

Iepuoauveckas cucrema xuMudeckux djieMeHToB /. . MengeneeBa B cBeTe cBeTe Y4YeHHs] 0 CTpPOeHMH aTOoMa. . DU3HMYECKHI CMBICIT
npusstoi B Tabnuue J[. . MenaeneeBa CHMBOIMKU: MOPAIKOBOTO HOMEpa 3J€MEHTa, HoMepa Iepuoia U Homepa rpymibl. [IoHsTHe 0 BaleHTHBIX
anekTpoHax. OToOpaKeHHe CTPOCHHS SJICKTPOHHBIX O0O0JIOYEK aTOMOB XMUMHYECKHX 3JIEMEHTOB C IOMOIINBI0 DJIEKTPOHHBIX U 3JIEKTPOHHO-
rpadudeckux Gopmy.



OO0ObsicHeHHE 3aKOHOMEPHOCTEH U3MEHEHHSI CBOMCTB JIEMEHTOB B IIEPUOAaX U IPYyMIax NEPUOANUECKON CUCTEMBI, KaK CIEJCTBUE X AIEKTPOHHOTO
CTpOEHUS. DIIEKTPOHHbBIE CEMENCTBA XUMUUECKHUX 3JIEMEHTOB.

CpaBHenue Ileproanyeckoro 3aKoHa M TEOPUU XUMHUYECKOI0 CTpoeHusi HA Gpuiaocopckoil 0CHOBE: IPEANOCHUIKN OTKpbITUS [leprnoauyeckoro
3aKOHA U TEOPUU XMMMUYECKOTO CTPOCHUSI OPraHMYECKUX COEIMHEHUM; POJib JIUYHOCTU B UCTOPUM XUMUU; 3HAYEHHUE NPAKTUKHU B CTAHOBJIIEHUU U
Pa3BUTUU XUMHYECKUX TEOPHIl.

HNonnasi xuMH4YecKasi CBA3b U HOHHbIE KPUCTAJIMYEeCKHe pelIéTku. KaTHOHBI M aHHOHBI: WX 3apsAAbl M KIaCCU(PHUKAIUS 0 COCTaBy Ha MPOCTHIE
u cnoxusle. [Ipencrasurenu. Ilonstue 06 MOHHON xMMHUYEcCKON cBsi3u. MloHHas KpucTayiMueckas peméTka u (Gu3nyecKue CBOWCTBA BEILECTB,
00yCIIOBJIIEHHBIE 3TUM CTPOCHHUEM.

KoBaneHnTHasi XuMH4YecKass CBsi3b. ATOMHBbIE H MOJIEKYJISIpHbIe KpPHCTA/LUIMYecKHe peméTku.lloHsaTHeo KOBaJeHTHON  CBS3W.
DNEeKTPOOTPULIATEILHOCTD, HETIOJISIPHAS U MOJISIPHAsl KOBAJIGHTHBIE CBsI3U. KpaTHOCTh KOBaleHTHOM cBsi3u. MexaHn3mbl 00pa30BaHUsl KOBAJIEHTHbIX
CBs3eil: OOMEHHBI W JIOHOPHO- aKuenTopHbIA. [loNsSpHOCTE MONEKyNbI, KaK CJIEICTBUE TMOJSPHOCTH CBSI3U U TEOMETPUM MOJIEKYJIBI.
Kpucrannuueckue pemérku ¢ 3TUM THUIIOM CBA3U: MOJIEKYJSIpHblE M aToMHble. (Du3Mueckue CBOMCTBA BELIECTB, OOYCIOBJIEHHBIE THUIIOM
KPUCTAJUTMYECKUX PELIETOK.

Meraimmyeckas cBs3b.[IoHATHE OMETAININYECKON CBA3M M METALINYECKUX KPUCTAUIMYECKHMX pelérkax. Ou3ndecKue CBOMCTBA METAJLIOB Ha
OCHOBE HX KPUCTAJUIMYECKOro cTpoeHus. [I[pumeHnenrne MeTamioB Ha OCHOBE UX CBOMCTB. UEpHbIE U LIBETHBIE CILIABBI.

Bonoponnasi xumuueckasi cBsi3b.MexXMOJIEKyJIsIpHAasi U BHYTPUMOJIEKYJISIpHAsE BOJIOPOAHbBIE CBSI3U. 3HAUEHHE MEXKMOJEKYJISIPHBIX BOJOPOIHBIX
CBSA3€H B IPUPOJE U KU3HU YETIOBEKA.

IMosmmepsi.IlonydyeHne noauMepoB peaklUsIMU MOJUMEPHU3ALMHN U TOJUKOHAEHCAuU. BakHelye mpencTaBuTeNN IIacTMAacC M BOJOKOH, MX
NIOJTy4Y€HUE, CBOMCTBA U puMeHeHue. [[oHATHE 0 HEOPraHNYECKUX MOJIMMEPAX U UX IPEICTaBUTEIIN.

JMucnepcuble cucremsl.IlonsTre oaucnepcHoi ¢asze U AUCIIEPCHOHHOM cpene. ArperaTHoe COCTOSHHE pa3mep dacTull (as3bl, KaKk OCHOBa s
KJIaccu(UKaluu AUCTIEPCHBIX CUCTEM. DMYJIbCHH, CYCIIEH3UH, a3PO30JIM — IPYMIbl IpyOOIUCTIEPCHBIX CUCTEM, UX MPEACTaBUTENU. 30JIU U Telld —
Pyl TOHKOJMCIEPCHBIX CUCTEM, UX NpeacTaBuTenu. [IoHsATHE O CMHEepe3nce U KoaryJiaiuu.

Hemoncmpayuu . Ilepuonudeckoil cucremsl xuMmudeckux sieMeHToB J1. Y. MenneneeBa B pa3nuyHbix Gpopmax. Mojenb HOHHON KPUCTaNTHYECKOM
pEemIETKN HAa IpHUMeEpe XJopuaa Hartpus. MuHepansl ¢ 3THUM TUIIOM KPHCTAIMYECKOM PEMIETKOM: KAJbLMT, raauT. Monaenu MONEeKyJIsIpHOW
KPUCTANTNYECKON PEeIETKH Ha MPUMEpPe «CyXOro JibJia» WM MOJia M aTOMHOM KpPUCTANIMYECKOH peIméTKu Ha MpuMepe anMasa, rpadura uim
KkBapua. Mojenbp MosispHOro 00bEMa raza. Mojenu KpUCTAIMYECKMX PEHIETOK HEKOTOpbIX MeTaioB. Kosiekiuu oOpas3ioB pazIudHbIX
JUcrepcHbIX cucteM. CHHEpE3nc U KoaryJisiusl.

Jlabopamopnsie onvimpl. KOHCTpyUpOBaHUE MOJENIN METAUIMUECKONH XUMUYeckoi cBs3H. [loyueHne KoJJIOMTHOTO pacTBOpa KypHHOro Oernka,
HCCJIEJOBAHME €TI0 CBOWCTB C IMOMOUIBIO JIA3€pPHOM YKa3KM U NPOBEACHHME €ro JeHaTypaunuu. llomyueHue sMylibcuM pacTHUTENBHOTO Macia U
Habo1eHue 3a e€ paccioeHureM. [lomydeHnue cycrneH3un «M3BeCTKOBOTO MOJIOKa» U HaOI0JIeHHE 3a €€ celMMEeHTaluel.

XuMHYeCKHe peakunu

Knaccupukanmusi XuMU4eCKHX peakIuii. AJutoTponu3aius U U30Mepr3alus, Kakpeakiuu 0e3 M3MEHEHHs COCTaBa BEIICCTB. AJUIOTPONHS U €&
npuunHbl. Knaccuukaus peakuuidl Mo pa3iuyHbBIM OCHOBAHHSM: MO YHUCIY M COCTaBy PEareéHTOB M MPOAYKTOB, MO ¢a3e, MO UCIOIb30BAHUIO
KaTanuzaTopa Wik pepMeHTa, 1o TeroBoMy 3¢ dexTy. TepMoxuMuuecknue ypaBHEHHsI peaKITuil.
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CkopocTh XMMHYeCKHMX peakuuil.PakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XUMHUYECKHX pEaKLMil: MpUPOJa pearupyrollux BeIeCTB,
TeMIlepaTypa, IIONaJb WX CONPUKOCHOBEHHUS PEArupyIOIIMX BEHIECTB, UX KOHIEHTpAlMs, MPUCYTCTBUE KaTanu3aropa. [loHsTtne o kaTtamuse.
@®epMeHTHI, Kak OMOJIOTMYECKUE KaTanu3aTopbl. MTHrHOUTOPHI, KaK «aHTOHUMBD» KaTalIU3aTOPOB U UX 3HAUCHUE.

XuMHYeCKOe paBHOBecHe U crmoco0bl ero cMmemeHus.Kiaccupukanus XUMHUYECKHX pPEAKIHMA MO0 MPU3HAKY WX HampaBieHus. [lonstue 00
o0paTUMbIX peakuusx MU XumuueckoM paBHoBecuu. [lpunnun Jle-IllaTtenbe u crocoObl cMelieHUs XHUMUYecKoro paBHoBecus.  OOmias
XapaKTEePUCTUKA PeaKlMii CHHTE30B aMMuaka 1 okcuaa cepoi( V1) u paccmMoTpeHue ycinoBHil CMEIeHHs] UX PaBHOBECHS HAa MPOU3BO/ICTBE.
I'uaponu3.O6patumplii 1 HEOOpPATUMBIN THAPOIU3BL. [ UIPOIN3 cojieit M ero TUIMBL. [ MapOIU3 OPraHMYECKUX COSAMHEHUN B )KMBBIX OPraHU3MOB,
KaK OCHOBa oOMeHa BemecTB. [IoHsATHE 00 3HEPreTHYeCKOM OOMEHE B KIIETKE M POJIA THIIPOJIN3a B HEM.

OKHUCIANTEIBLHO-BOCCTAHOBUTE/IbHbIE peakuuu.CTeneHb OKUCICHHs U e€ ompeaeneHue mo (opmyiaM OpPraHUYeCKUX M HEOPraHUYEeCKHX
BEIIIECTB. DJIEMEHTHI M BEIIECTBA, KaK OKUCIWUTEIM M BoccTaHoBUTENU. [loHsATHE O mpoleccax OKUCIEHUST M BoccTaHoBiieHUs. CocTaBlieHHE
YpaBHEHUU XUMHUYECKUX PEaKlUii Ha OCHOBE JIEKTPOHHOTO OanaHca.

DJIEKTPOJIM3 PacIuIaBOB H PACTBOPOB 3JIEKTPOJHUTOB.XApAaKTEPUCTUKA 3JIEKTPOJIN3a, KaK OKUCIMTEIbHO-BOCCTAHOBUTEIBHOTO IpoOIiecca.
Oco0eHHOCTH AJIEKTPOJIM3a, MPOTEKAIOIIETO0 B PAacTBOPax 3JIEKTPOIUTOB. [IpakTHueckoe NpUMEHEHUE SIEKTPOJIN3a: MOJYyYEHUE TajlOreHOB,
BOJIOPO/Ia, KUCIIOPO/Ia, MEJIOYHBIX METAJUIOB | IIEJIOUEH, a TAKKE AIIFOMUHUS DJIEKTPOJIM30M PACINIABOB M PACTBOPOB COCIMHEHHUI ITHX 3JIEMEHTOB.
[TonsiTre 0 ranbBaHOIJIACTUKE, FAIbBAHOCTETUH, paUHUPOBAHUU [[BETHBIX METAJLIOB.

Jlemoncmpayuu. PacTBopeHHE CEpHON KHUCIOTHl U aMMHUAYHOW CENMUTPHI U (DUKCAIMS TETJIOBBIX SIBICHUHN ISl TUX MPOIeccoB. BianmoaeicTBus
pPacTBOPOB COJISTHOM, CEPHOM M YKCYCHOM KHCIOT OAMHAKOBOW KOHIIEHTPAIIMK C OJIMHAKOBBIMHU KyCOUKaMHu (TpaHylaMH) IIMHKA U B3aUMOJEHUCTBUE
OJIMHAKOBBIX KYCOUKOB pPa3HBIX META/UIOB (MarHusi, IMHKA, XeJie3a) C pacTBOPOM COJITHOM KHUCIOTBI, KaK MPHUMEpP 3aBUCUMOCTH CKOPOCTH
XUMHYECKHX PEaKIui OT MPUPOJIbI BElIECTB. B3ammojeiicTBie pacTBOpOB THOCYJIb(haTa HATPUs KOHLEHTPALUW U TEMIEPAaTypbl C PacTBOPOM
CEepPHOM KHCIOThI. MoJaenupoBaHue «KHUISIIETo clios». Mcmoiap30BaHHe HEOPTraHWYECKMX KaTaau3aTopoB (COJIeH Keie3a, MOoauja Kauus) W
MPUPOJHBIX OOBEKTOB, COAEPIKAIIUX KaTana3zy (ChIpoe MsACO, KapToQenb) AN pa3lioKeHHUs MEepoKcHuIa BoJAOpojaa. BiammopeicTBue HMHKA C
COJISTHOM KHCJIOTOM HUTpaTOM cepedpa, Kak IpUMepbl OKUCIUTEIbHO-BOCCTAHOBUTENIBHON peakiuii ¥ peakuuu oomeHa. KoHnctpynpoBanue mozaenu
anekTponusépa. BuaeodparMeHT ¢ MPOMBIIIIIEHHOW YCTAHOBKH ISl TOTYYESHUS aTFOMUHUSL.

Jlabopamopusie onvimul.Unmoctpanus npaBwia bepromie Ha TpakTHKe — TPOBEACHHE peakiuii ¢ oOpa3oBaHWEM OcCajka, Ta3a M BOJIBIL.
['eTeporennslii KaTaan3 Ha NpUMEPE Pa3NIOKEHHUsI MEPOKCUIa BOJOPOJa B MPUCYTCTBUM AMOKCHIA Maprania. CMelleHrne paBHOBECHS B CHUCTEME
Fe3* + 3CNS™ «> Fe(CNS)s. McrbITaHNe MHINKATOPAMH CPEJIbl PACTBOPOB COJIEH PA3TMUHBIX THUIOB. OKHCINTETFHO-BOCCTAHOBUTEIBHAS PEAKIINS
U peakiusi o0OMeHa Ha IpUMepe B3auMoJIeHCTBUS pacTBOpoB cynbhara meau(ll) ¢ xene3om u pacTBOPOM HIEIOYH.

Ilpakmuueckasa padoma.PenieHne >KCIEPUMEHTATBHBIX 33/1a4 IO TeMe « XUMHUYECKasi PeaKIusD».

BemecrBa u ux cBOMCTBA

Metaiabl. Ou3ndyeckue CBOWCTBA META/UIOB, Kak (DYHKIMS WX CTpoeHWs. JleeHrne MeTaqjioB Ha TPYIMIBl B TEXHUKE U XUMHH. XUMHUYECKUE
CBOICTBa METAJNIOB M SJEKTPOXUMHUUECKUM psi HanpsbkeHui. [loHaTHe 0 MeTaimoTepMuu (aTIOMUHOTEPMUHU, MATHUETEPMUU U JIP. ).

Hemeranuasl. Biraropoansie razel. Hemeramnsl kak okucnutenu. Hemeranael Kak BOCCTaHOBUTENHU. Psst anekTpooTpunaTenbHOCTH. IHEpTHBIE Win
0JIaropoTHBIC Ta3bl.
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Kuciaorel Heopranmyeckue U opranmdeckue.Kuciorsl ¢ TOYKM 3peHHS aTOMHO-MOJIEKYJIAPHOTO y4deHHs. KHCIOTBI C TOYKM 3pEHUs TEOpHUU
AIIEKTPOIUTUICCKON quccoruanui. KucioTel ¢ TOUKHU 3peHus MPOTOHHON Teopuu. OO0IIMe XMMHIECKHe CBOMCTBA KUCIOT. Kitaccudukanus KHCoT.
OcHoBaHMA HeOPraHM4YeCKHe H Oprannyeckre.OCHOBAHUS C TOUKH 3PEHUS aTOMHO-MOJIEKYJIIPHOrO y4eHHs. OCHOBaHMS C TOUYKH 3PEHHS TEOPUU
AIIEKTPOIUTUYECKON mucconranu. OCHOBaHUS C TOYKM 3pEHHsS MPOTOHHOW Teopuu. Kimaccudukanus ocHOBaHHMA. XHMHYECKHE CBOWMCTBA
OpPraHMYECKHUX U HEOPraHMYECKUX OCHOBAHUM.

AMdoTepHble coeIUHEHHs] HeOpraHuveckue M opraHuyeckue.Heopranmdeckue amQpoTepHbIE COCTUHEHUS: OKCHIbI U THIPOKCUABI, — HUX
CBOMCTBA U NoJyyeHue. AM(oTepHbIe OpraHMYECKUe COeIMHEHHs Ha IPUMepe aMUHOKUCIOT. IlenTuasl u nenTuiHas CBA3b.
Couu.Knaccuduranus coneid. JK€ctkocTh BobI U criocoObl €€ ycrpanenus. [lepexon kapOoHaTta B ruapokapOoHaT u o0patHo. OO1me XuMu4ecKue
CBOMCTBA COJIEH.

Hemoncmpayuu Komnexkuusa merauioB. Koutekius HemeTaiuioB. B3anmoaencTBie KOHLIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MeZbl0. Bcenblnika
TEPMUTHOM cMecH. Bcempliika 4€pHOro mnopoxa. BbeITecHeHHE rajaoreHoB W3 HX pacTBOPOB JAPYTrMMH rajoreHamu. BsaummopneicTBue mnapos
KOHLEHTPUPOBAHHBIX PACTBOPOB COJSHOW KHUCIOTHI U aMMHaka («abIM 0e3 orus»). IlomyueHne amMMuaka u u3yuyeHue ero cBOMcTB. PaznuuHble
CJly4ad B3aUMOJEHCTBUS PacTBOPOB COJIEH AIFOMHUHHUS €O 1EN0Ybt0. [lomydyeHne xKECTKONU BOABI U YCTPAHEHUE €€ )KECTKOCTH.

Jlabopamopnvie onvimui.IlonyueHne HepaCTBOPUMOrO TMAPOKCHAA M €ro B3aUMOJEHCTBHE ¢ KUCIOTOW. MccrmenoBaHne KOHIIEHTPHUPOBAHHBIX
pPacTBOPOB COJISIHOM M YKCYCHOM KHCIIOT KareabHbIM METOJIOM IpH MX pa30aBieHuu Bonoi. [lomyueHne am(poTepHOro ruJJpoKCHia U U3y4eHUe ero
cBoiicTB. [IpoBenieHne Ka4eCTBEHHBIX PEaKIUii M0 ONPEAEIEHUIO COCTaBa COJIH.

Ilpakmuueckan paboma.Perienne 3KCIEpUMEHTANIBHBIX 3314 110 TeMe «BeriecTsa u uX CBOMCTBaY.

XHMMHA ¥ COBpeMeHHOe 00111ecTBO

IIponsBoacTtBo amMmuaka u MeraHoJa.lloHATHe 0 XMMHUYECKOW TEXHOJIOTMHM. XMMHYECKHE PEaKLMM B NPOMU3BOJACTBE aAMMMAKa U METAHOJIA.
OO6mas kinaccuUKalMOHHAs XapaKTEpUCTUKA peaklMi CHHTe3a B MPOM3BOJACTBE 3TUX MPOAYKTOB. HaydyHble NMpUHIUIBI, JEXKal[Me B OCHOBE
IIPOU3BOJICTBA aMMHaKa U MeTaHoJ1a. CpaBHEHUE dTUX NTPOU3BOJICTB.

XuMHYecKasi TPAMOTHOCTh KAK KOMIIOHEHT 00uleli KyJbTypbl 4Yej0BeKa.MapKkupoBKa yIaKOBOYHBIX MaTE€pHaJIOB, JIEKTPOHUKU U OBITOBOM
TE€XHHUKH, SKOJIOTHYHOTO TOBapa, MPOJYKTOB MUTAHUs, STUKETOK IO YXOAY 3a OJIEXKI0M.

Jlemoncmpayuu. Mosienb MPOMBIIIJIEHHOW YCTaHOBKHU TMOJYYEHHs] CEPHOM KHCIOTHI. Mojenb KOJOHHBI CHHTE3a amMMHaka. BupeodparmMeHTsl 1
CJIalJIbl O CTENIEHU DKOJIOTMYECKON YUCTOTHI TOBapa.

Jlabopamopnuie onvimoi. V3yueHre MapKupOBOK PAa3IMYHBIX BUAOB IPOMBIIIIIEHHBIX U TPOJOBOJIBCTBEHHBIX TOBAPOB.
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Conep:kanue TeM y4eOHOro Kypca

Ne Tema pazgena | Kos-Bo Buner V][
paszzeina 4acoB
1 Crtpoenue 9 ApPryMEeHTHpPOBATh CJI0KHOE CTPOCHHE aTOMa KaK CHCTEMbI, COCTOSIIIIEH U3 Apa U JIEKTPOHHOMN
BEIIECTBA. 000JIOYKH.

XapakTepu30BaTh YPOBHH CTpOeHMs BenecTBa.ONUChIBaTh yCTpoicTBO U paboTy bonbiioro agpoHHOro
Kosutaiiepa. OnucbIBaTh CTPOCHUEM aTOMa XMMHUYECKOI0 2JIEMEHTA HA OCHOBE €r0 I0JIOKEHUS B
nepuoaudeckon cucreme /. 1. Menneneena.

3anuceIBaTh SJEKTPOHHBIE U SJIEKTPOHHO-Tpaduyeckre HopMyTbl XUMUYECKUX 3JIEMEHTOB.
OnpenensaTs OTHOIIEHUE XUMUYECKOTIO 2JIEMEHTA K ONPEICIIEHHOMY JJIEKTPOHHOMY CEMENCTBY.
[IpencraBiasTh pa3BUTHE HAyYHbIX TEOPUI O CIIMPAIX Ha OCHOBE TPEX GpopMmyaupoBok [leproanueckoro
3aKOHA U OCHOBHBIX HalpaBJIEHUI pa3BUTHsI TEOPUH CTPOCHUS (XUMHUECKOTO, SJIEKTPOHHOIO U
IIPOCTPAHCTBEHHOT0).

XapakTepu30oBaTh POJib MPAKTUKHU B CTAHOBJICHUU U Pa3BUTHUH XMMHYECKON TEOPUH.

ApryMeHTHpOBaTh YyBCTBO I'OPJOCTH 32 JOCTHKEHHSI OTEUECTBEHHON XMMHUU U BKJIAJ] POCCUNCKUX
Y4EHBIX B MUPOBYIO HayKy. XapaKTepHU30BaTh HOHHYIO CBA3b KaK CBS3b MEXKy MOHAMH,
oOpa3yromuMHucs B pe3ysibTaTe OTAAUM WIK MpUEMa AJIEKTPOHOB aTOMAMHU WUJIU TPYIIIIaMU aTOMOB.
OnpenensaTs NpUHAAIEKHOCTh MOHOB K TOM WJIM MHOW IpyIIE HA OCHOBAaHUU UX 3apsija U COCTaBa.
XapaxkTepr3oBaTh (PU3NMUECKHE CBOMCTBA BEILIECTB C HOHHOW CBA3BIO, KaK (DYHKIIMIO BUJIa XUMUYECKOU
CBSI3U M TUIIA KPUCTAJUINYECKOH pemméTku. OnuchiBaTh KOBAJICHTHYIO CBSI3b, KAK pe3yJbTaT 00pa30BaHUs
OOIINX AJIEKTPOHHBIX Map UM KaK Pe3yJIbTaT MEePEKPBhIBAHUS FIEKTPOHHBIX OpOUTaIeH.
KnaccugunupoBars koBajleHTHbIE CBsA3H 110 DO, KPaTHOCTH U CIOCO0Y MEPEKPhIBAHUS SJIEKTPOHHBIX
opOuTanei.

XapakTepu30oBaTh (PU3NUECKUE CBOICTBA BEIIECTB C KOBAJIEHTHOMN CBS3bI0, KaK ()YHKIIHMIO KOBAJIEHTHOM
CBSA3U M THIA KPUCTAIUINYECKON PEMIETKU. XapaKTEPU30BaTh METAJUIMYECKYIO CBA3b KAK CBA3b MEXKIY
MOH-aTOMaMHM B METaJUIaX U CIJIaBaX MOCPEICTBOM 00O0OIIECTBIEHHBIX BaJICHTHBIX 3JIEKTPOHOB.
OOBACHATH €IUHYIO IPUPOY XUMUYECKUX CBSI3EH.

XapakTepu3oBaTh (PU3MUECKUE CBOMCTBA METAIOB, KaK (DYHKIIUIO METAIITMUYECKOM CBSA3U U
METAITNYECKON KPUCTAIIINYECKON peETKU. XapakTepru30BaTh BOJOPOIHYIO CBS3b KaK 0COOBIN THII
XUMUYECKOH CBA3U.

Pa3nnyaTte MEKXMOJIEKYIISIPHYIO M BHYTPUMOJIEKYJIIPHYIO BOJOPOIHBIE CBSA3H.

PackpsIBaTh posib BONOPOIHBIX CBsI3€H B OpPraHU3alui MOJIEK XapaKTepU30BaTh ITOJIMMEPBI KaKk
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMSL.
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Paznuuarh peakuuu moauMepu3aluy U MOJIMKOHICHCALINH.

OnuceiBaTh BaKHEHIINE MTPEICTABUTEIIN IIACTMACC M BOJIOKOH M Ha3bIBaTh 00JACTH UX MPUMEHEHHUS.
VYcranaBnuBaTh €IMHCTBO OPraHUYECKONW U HEOPTaHWUYECKONW XMMUU HA IPUMEPE HEOPTraHUUECKHUX
MOJTMMEPOB yi1 OnonosmmMepoB, — 6enkoB u JJHK, — Ha ocHOBE MEXTPEIMETHBIX CBSI3EH ¢ OMOJIOTHEH.
XapakTepu30BaTh Pa3IMUHbIC THUIIBI TUCIIEPCHBIX CUCTEM HA OCHOBE arperarHoro COCTOSIHUS
JIUcTepcHOM (a3bl U AUCTIEPCUOHHON CPEeIbl.

PackpbiBaTh poJib Pa3IMYHBIX THIIOB JUCIIEPCHBIX CHCTEM B )KH3HU MPUPOIHI U 00IIECTBA.
[IpoBoaNTH, HAOIIOIATH U OMUCHIBATh XUMHUUECKHUM SKCIIEPUMEHT.

XHUMHYECKHUE
peaKkuuu.

12

Ornpenenarb NpUHAIEKHOCTh XUMUYECKON PeaklUy K TOMY WJIM UHOMY THIy Ha OCHOBaHUU 110
pa3nMYHBIX pU3HAKOB. OTpaXkaTh Ha MHCbME TEIIOBOH A((HEKT XUMUUECKUX PEAKIIHNA C TIOMOIIBIO
TEPMOXHUMHUYECKUX yYpaBHeHU. [loATBepkKIaTh KOMMUECTBEHHYIO XapaKTEPUCTHKY IK30- U
SHJAOTEPMHUUYECKUX PEAKIUM pacy€TaMu 110 TEPMOXUMHUYECKUM YPABHEHUSAM. Y CTAHABIINBATh
3aBUCUMOCTBh CKOPOCTH XMMUYECKON peakluy OT NPUPObl PEarupyrouX BEIIECTB, UX KOHLIEHTPALUH,
TEMIEPATyphl U MJIOLIAJAN UX CONPUKOCHOBEHUS.PaCKpbIBaTh pOJIb KaTAIM3aTOPOB KaK (PaKTOpOB
YBEJIMUYEHUS] CKOPOCTH XMMHUECKON pPEeaKIMK U PacCMaTpUBaTh MHTUOUTOPHI KaK «aHTOHUMBD»Y
KaTaJIn3aTOPOB. XapaKkTepu30BaTh (PEPMEHTHI KaK OMOJOTUUECKHUE KaTaIH3aTOPhl OETKOBOW MPUPOIBI U
PacKpbIBaTh UX POIb B MPOTEKAHUU OMOXUMUYECKUX PEAKIIUI HAa OCHOBE MEXKIPEIMETHBIX CBSI3EH C
6HOJIOFHGﬁ.HpOBOI[HTL, Ha6J'IIOI[aTB M ONUCEBIBATH XUMUYECKUU SKCIICPUMCHT. OnuceIBaTh COCTOSIHUS
XMMHYECKOTO PABHOBECHUS U MpeJIaraTh CocoObl €r0 CMEIIEHHs B HEOOXOIMMYIO CTOPOHY Ha OCHOBE
aHaM3a XapakTepUCTUKU peakuuu u npuniuna Jle-1latense. OnpenensTe T THAPOIM3A COIU HA
OCHOBe aHanu3a e€ cocraBa.KimaccupumpoBaTs THIPOIU3 COJIEH 10 KATHOHY H
AHHUOHY.XapaKTEPU30BaTh POJIb THAPOIN3A OPraHUYECKUX COCTMHEHNI, KAK XUMHUYECKOW OCHOBBI
oOMeHa BEIIeCTB U YHEPTHH B KUBBIX opranu3Max.OnpenensiTh OKUCIUTEIbHO-BOCCTAHOBUTEIbLHBIE
PE€aKIMU KaK NpoueCChl C UISMCHCHUEM CTENEHEH OKUCIEHUS DJIIEMEHTOB BCIIECTB, YHaCTBYIOUIUX B
peakuuu. Paznuyars OKMCIUTENb U BOCCTAHOBUTENb, MPOLECCHl OKUCIICHUS U
BoccranoBieHus1.CoctaBiath ypaBHeHust OBP Ha ocHOBe amekTponHOTO Oananca. OnuchBaTh
3JEKTPOJIN3 KaK OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN IMpoliecc. Paznuyars 37€KTpoIn3 pacijiaBoOB U
BOAHBIX paCTBOPOB.

XapaKTemeBaTL MPAKTUYCCKOC 3HAUCHUC 3JICKTPOJIN3a HAa IPUMCEPC IMOJTYUYCHHA aKTUBHBIX MCTAJIJIOB U
HEMETAJIJIOB, a TaKXKe rajlbBaHOIJIACTUKH, FaIbBAHOCTETUH, PAQUHUPOBAHUH LIBETHBIX METAJIJIOB.
HJIaHI/IpOBaTB, IMPOBOANTDH HaG.HIO,Z[aTL Y ONUCHIBATh XUMHUYECKUU 9KCIICPUMCHT C CO6JHOI[CHI/ICM [MpaBuJI
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TEXHUKHU 0€30I1aCHOCTHU. BBINONHATH TECTHI, pelaTh 3a1a4d U YIPAKHEHUS 110 TEME.
IIpoBOIUTH OLIEHKY COOCTBEHHBIX TOCTH)KEHUI B YCBOGHUH TEMBI.
KoppektrupoBaTh CBOM 3HaHHS B COOTBETCTBUHU C INIAHUPYEMBIM PE3YIIBTATOM.

BemniecTBa n nx
CBOICTBA.

XapakTepu3oBaTh (PU3NYECKUE U XMMHUUYECKHE CBOMCTBA METAIJIOB KaK (DYHKIMIO CTPOEHUS UX aTOMOB U
KpUCTAJIJIOB Ha OCHOBE mpejcTaBiieHuil 00 OBP u nosoxeHus METaioB B 3J1EKTPOXUMHUECKOM Py
HanpsbkeHuil. HaGmronaTh 1 onuceIBaTh XUMHUYECKUH SKCIEpUMEHTONHMCHIBATh OCOOCHHOCTH MOJI0KEHUS
HemetaiioB B Ilepumoamueckoit Tabmuue [JI. W. MengeneeBa, cTpoeHue HX aTOMOB H
kpuctamioB.CpaBHUBaTh CHOCOOHOCTh K aUIOTPOIIMM €  MeTajulaMH.XapaKTepu3oBaTh oOIue
XMMHUYECKHE CBoOMcTBa HeMmeTayioB B cBete OBP M uxX 1oNOXKEHUS HEMETAUIOB B  pAdy
NMEKTPOOTPHULATEIBLHOCTH.

Ha6utoiaTe 1 onuceiBaTh XUMHUYECKHM dKcriepuMeHT. COOTHOCHUTD MPEACTAaBUTENEH OpraHU4YEeCKUX U
HEOPraHMYECKHUX KUCIIOT C COOTBETCTBYIONIEH Kilaccu(uKalMoHHON rpynmnoi. OnuceiBaTh 001IMe
CBOMCTBA OPraHUYECKNX U HEOPTaHUYECKUX KUCIIOT B cBeTe TO/l M ¢ MO3ULIMK OKUCIIEHHUS-
BOCCTAHOBJICHHS KATUOHA BOJIOPOa UM aHHMOHA KUCJIOTHOrO ocTaTtka.OnpeaensiTe 0cCOOEHHOCTH
XUMUYECKHUX CBOMCTB a30THOM, KOHIEHTPUPOBAHHON CEPHOU U MypaBbUHOM KHUCIOT. [IpoBOAUTS,
Ha0JI10/1aTh U OOBSICHSTH PE3yJIbTAThl MPOBEIEHHOTO XMMHUYECKOT0 3KcnepuMeHTa. OnuchbiBaTh
HEOpraHM4YecKue ocHoBaHus B ceete TO/I.

XapakTepr30BaTh CBOMCTBA OPraHUYECKUX U HEOPTaHUYECKUX OECKHUIOPOAHBIX OCHOBAHUM B

CBETE MPOTOHHON Teopuu.XapaKTepu30BaTh OPraHUYECKHE U HEOpraHWnYecKre aM(pOTEpHbIE COSAMHEHUS
KaK BEIEeCTBa C IBOMCTBEHHON (PyHKIIMEH KUCIOTHO-OCHOBHBIX CBOMCTB. ApryMEHTHUPOBATh CBOICTBA
AMHMHOKHUCIIOT KaK aM(OTEpPHBIX OPraHUYECKUX COeTUHEHUH. PackppIBaTh HA OCHOBE MEXKIIPEIMETHBIX
CBsI3€l ¢ OMOJIOrHel posib aMUHOKHCIIOT B OpraHU3alluy )KU3HU. XapaKTeprU30BaTh COJIM OPraHUYECKUX U
HEOPraHMYECKUX KUCIIOT B CBETE TEOPUH AIEKTPOIUTHYECKON Aucconuanui. COOTHOCUTh
MIPEACTABUTENEHN COJIEN OPraHUYECKUX M HEOPTaHMYECKUX KUCIIOT ¢ COOTBETCTBYIOLIEH
KJ1acCU()UKALIMOHHOM TPYTIIOM.

XapakTepu3oBaTh KECTKOCTh BOABI U MpeAsiarath crnocoosl e€ yctpaneHus. OnucsiBaTh o0LIMe CBONCTBA
coneil B ceere TO/I. BeINonHATH TECTHI, pelIaTh 3a1a4 U yupakHeHus 1o teme.[IpoBoauTs oLeHky
COOCTBEHHBIX JIOCTUKEHUHN B YCBOCHUH TeMbL. KOppEKTHPOBATh CBOU 3HAHMSI B COOTBETCTBUU C
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IJIAHUPYEMBIM PE3YJIBTATOM.

IIPpOAOBOJIbCTBCHHBIX TOBAPOB.

Xumus u 4 XapakTepru30BaTh XUMHUECKYIO TEXHOJIOTHIO KaK IPOU3BOJUTENbHYIO CHITy 001ecTBa. OnKchIBaTh
COBPEMEHHOE XMMHYECKHE MTPOLIECCHI, JIEXKAIINE B OCHOBE IPOM3BOJICTBA aMMHAKa U METAHOJIa, C IOMOILLBIO POJHOTO
o0miecTBo (4 ) SI3bIKA U A3bIKA XMMHH. Y CTaHABIMBATh AHAJIOTUU MEXKIY JBYMsI MPOU3BOAcTBaMU. DOpPMYIHUPOBATH

o01ye Hay4YHbIe TPUHITUITBI XUMHUYECKOTO MTPOU3BOICTBA. APTyMEHTUPOBATh HEOOXOAUMOCTh
XMMHUYECKON IPAMOTHOCTH KaK KOMIIOHEHTa OOIIEKYJIbTYpHONH KOMIIETEHTHOCTH Y€I0BEKa. Y METh
MOJTy4yaTh HEOOXOAUMYIO HH(OPMAIIHIO ¢ MAPKUPOBOK HA YITAKOBKAX PA3IMYHBIX MIPOMBIIIICHHBIX U

TemaTuueckoe IJIAHUPOBAHHUE

No
ypoka

Tema ypoka

Tun ypoka

Kommenrapun
YUHTEIA

Crtpoenue BemecTBa (9 yacoB)

1 OCHOBHBIE CBE/IEHUS O CTPOCHUHU aTOMa. VYPOoK u3ydeHHs HOBOTO
Marepuana.

2 Ilepuoguueckas cuctema XuMuueckux ainemMeHToB J.M1.Menzaeneesa B cBeTe KomOuHupoBaHHBII.
Y4EHHUS O CTPOCHHUH aTOMa.

3 CpaBHenue [lepuonnyeckoro 3akoHa 1 TEOpUM XUMUYECKOTO CTPOEHUS Ha KomOuHupoBaHHBII.
¢bunocodckoii ocHoBe.

4 HNonnast xumudeckasi CBsI3b U MOHHBIE KPUCTAININYECKUE PEIIETKH. KomOuHupoBaHHBIH.

5 KoBasieHTHast XuMHu4ueckas CBsA3b. ATOMHBIE U MOJIEKYJISIPHBIE KoMOnH1pOBaHHBIH.
KPUCTAJNINYECKUE PEIIETKH.

6 Mertamnueckas XMUMHYECKasi CBA3b. KomOuHMpOBaHHBIH.
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7 Bonoponnas xumuyeckas CBs3b. KomOuHupoBaHHBII.

8 [Tomumepsi. KomOuHupoBaHHBII.

9 JlucniepcHbIE€ CUCTEMBI. KomOuHupoBaHHBIH.

Xumnueckue peakunu (12 1)

10-11 | Knaccudukanus XUuMUYECKUX PEaKIIUi KoMOuHMpOBaHHBI.

12 CKOpOCTh XMMUYECKUX PEAKIUH. KoMOuHMpOBaHHBI.

13 OOpaTuMOCTh XUMUYECKUX peakIiii. XMMHUYECKoe paBHOBECHE U cltocoObl ero | KoMOMHUPOBaHHBIN.
CMEILIEHUSI.

14-15 | T'upponus. KoMOMHMpOBaHHBIIA.

16 OKHCIUTENBHO — BOCCTAHOBUTEINIbHBIE PEaKLIUU. KomOnHupOoBaHHEIH.

17-18 | DnexTposn3 paciuiaBoB M pacTBOpoB. [IpakTHueckoe npuMeHeHne KoMOMHMpOBaHHBIH.
NEKTPOJIN3A.

19 [IpakTuueckas padbora Ne 1. Pemienune skcnepuMeHTaNbHBIX 331a4 10 TEME YPOoK-TIpakTUKyM
«XUMHUYECKasi peaKIus»

20 [ToBTOpEeHME U 00001IEHNE U3YUEHHOTO. VYpok 06061maroniero

MIOBTOPEHMUS.
21 Kontponsnas padora Ne 1 «Ctpoenue BemiecTBa. XuMHUUYECKast peaKkiys» YPOK KOHTPOJIS 3HAHUH.
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BemecTBa 1 ux cBoiicTBa (9 yacoB)

22 Merasibl. Ypok u3ydeHuss HOBOTro
MmarepHaa.

23 Hewmerannsl. braropomblie rassl. KomOuHupoBaHHBIH.

24 Kucnorel HeOpraumueckue u Opranu4ecKue. KoMOnHMpOBaHHBIH.

25 OcHOBaHMsI HEOPraHUYECKUE M OpPraHUYECKHE. KomOnHupoBaHHBII.

26 AmdoTepHbIe COEJMHEHUSI HEOPraHUYECKHE U OpraHuuecKue. KomOnHupoBaHHbII.

27 Conn. KomOnHupoBaHHBII.

28 ITpakTryeckas pabora Ne 2. PemeHue sKkCriepuMeHTaIbHbIX 33a4 110 TeMe VY pOoK-IpakTUKYM

«BemecTBa 1 BX CBOMCTBA»

29 [ToBTOpEeHNE U 006001IEHUE TEMBI. Ypok 06061aro1iero
MOBTOPEHMUSL.

30 KontponsHast pabora No2 «BerecTBa 1 ©X CBOMCTBaY. Ypok KOHTPOJIS 3HAHUH.

Xumus 4 COBpeMeHHOe 001ecTBo (4 1)

31 XuMUYecKasi TEXHOJIOTHS. Ypok H3ydeHUss HOBOTO
Marepuaa.
32 XuMHUYECKasi TPAMOTHOCTh KaK KOMITIOHEHT OOIIEH KyJIbTyphl YEIOBEKA. KoMOMHMpOBaHHBIIA.
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33-34

[ToBTOpenue u 0606menHue Kypca. [logBeaeHrne uTorop yaeOHOTO roja.

Ypok 060011aromero
HOBTOPEHHUSL.

35

Pe3epBHOE Bpemsi.

Hroro:35 gacos
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JIucT koppekTHpPOBKHU padoueii nporpammbl (2023-2024 yyedHblii 10/1)

Ne Tema ypoka [Ipuunna [Hara [Toanuce
n/m KOPPEKTUPOBKHU MPOBEJCHUS | 3aM IO
1o pakry YBP
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