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INIOACHUTEJ/IBHASA 3AITMCKA

[Tporpamma cocTaBsieHa Ha ocHoBe @efepa/sbHOTO TOCYJAPCTBEHHOTO 00Opa30BaTebHOTO
CTaH/lapTa OCHOBHOrO 001riero o6pa3oBaHusi,IPUMepPHOI TIPOrpaMMbl 110 XUMHUU TIOZ, aBTOPCTBOM
Fapa H. Pabouas mporpamma OpUeHTHUpOBaHa Ha yuebnuk [I.E.,Pynsutnca,®.T.
®enbaMaHa ,Mocksa. [TpocBenenue 2019.

IlnanupyemMble pe3yabTaThl yueOHOro mpeagMeTra « XumMus» B 9 Kiacce
Yunutbcad mnpr3HaBaThb MNPOTUBOPEUMBOCTb M He3aBepLIEHHOCTb CBOMX B3IVIAJOB Ha MHP,
BO3MO)KHOCTb UX U3MeHEeHHUs.

YuUuThCS UCII0/Ib30BaTh CBOU B3T JIgAbl HA MUD OJI4 00BbsICHEeHUS Pa3/IMYHBIX CHTyaI_[PII‘;I, penieHurs
BO3HHKAIOIIWUX HpO6J’I€M " U3BJI€UEHWA )KU3HEHHbIX YPDOKOB.

Oco3HaBaTh CBOM WHTEPECHI, HAaXOAWTb W H3yuaTh B yueOHUKax [0 Ppa3HbIM MpeaMeTaM
MaTepuan (M3 MakCUMyMa), UMeIOL[1I OTHOLLIeHHe K CBOUM MHTEepecaM.

Vcnonb3oBaTh CBOM WMHTEpECHI AJis1 BbIOOpa WHWUBHAya/lbHONW 00pa30BaTe/IbHOM TPAEKTOPHH,
TIOTeHIMaIbHOM Oy yliel mpodeccry U COOTBETCTBYIOIIEro MPOGUILHOr0 00pa30BaHuUs.

HPI/IO6PETHTL OINBIT YUdACTUA B [e/1aX, IIPUHOCALIHNX T[10J/Ib3Yy JII0JAM.

YuuThCs CaMOCTOATENILHO BLIOMpATh CTW/Ib TIOBEJeHUs, TPHUBBIUKH, 0OOecrieunBaroIye
Oe3omacHbIi 00pa3 XM3HM M COXpaHEHHE 3/I0pOBbs — CBOEro, a TaKkKe OM3KUX JIIofed |
OKPY’KaroIluX.

YuuThCs CaMOCTOATENILHO TIPOTHBOCTOSTh CUTYAI[UsIM, TIPOBOLIMPYIOIIMM Ha TIOCTYIIKH,
KOTODbIe YTPOKalOT 6e301aCHOCTH U 3[J0POBBIO.

BLI6I/IpaTB MOCTYIIKH, Hdlle/IeHHbIEe Ha COXpdHEHHE U 6epe>KHoe OTHOLIeHHe K TIIpupoje,
0COOEHHO )KHBOﬁ, u3beras MPOTUBOIIOJJIOKHBIX TIOCTYIIKOB, TIOCTE€INNEHHO Y4YdCb W OCBaWBasd
CTpATETrn0 pallMOHA/IbHOT'O MPUPOJOIT0J/Ib30BdAHUA.

Yuuthbcs ybexgaTh APYrux JitoJel B HeOOXOAMMOCTU OB/a/ieHUs] CTpaTerde palioHabHOTO
TIPUPO/0TIO/Ib30BaHMUSI.

Hcnonb30BaTh KOI0TMYECKOe MBbIIIJIEHUe AJIsA BbI60pa CTpaTerun COOCTBEHHOI'0 I1oBejeHud B
KauecCcTBe O,Z[HOﬁ N3 [IEHHOCTHBIX YCTAHOBOK.

Cpedcmeom pazgumusi TAUHOCTHBIX Pe3y/IbTaTOB CJIy>KaT yueOHbIM MaTepHas U MPOJYKTUBHBIE
3a/laHusl yueOHWKa, HarleJieHHble Ha 6-10 JIMHUIO pa3BUTHS — yMEHHe OIleHHWBaTh IOBe/jeHHe
ye/ioBeKa C TOUKH 3peHUs] XUMUUeCKoi 6e30MacHOCTH TI0 OTHOLIIEHUIO K UeJIOBEKY U IPUPO/IE.

MeTtanpeAMeTHBIMH De3y/bTaTaMU M3yUeHHsl Kypca «XUMHUs» SIBISETCS
(hopMHupOBaHMe  yHHMBepCa/bHBIX yueOHbIX AelicTBul (YY ).

Pecyiamuenble YYJI:

CamocTosiTeNlbHO 0OHAPY>KHBaTh U (hOpMY/IMPOBaTh NPO6/IEMY B K/IaCCHOW W UHUBUYaTbHON
yueOHOU JesiTeTbHOCTH.

BbiBurate Bepcuu pelileHHsi TIpoO/eMbl, OCO3HaBaTh KOHEUHBIM pe3y/bTaT, BBIOMpaTh U3
Tipe/IJIOXKeHHBIX U UCKAaTh CAMOCTOSITe/TbHO CPe/iCTBA AOCT)KEeHHS LieJiu.

CocTaBnsTh (MHIUBU/IYaTbHO WK B TPYIITE) TUIaH pelieHust Mpo6sieMbl (BBITTOTHEHUS TIPOEKTA).

[Tog6upathb K KaXk104 rpobsieme (3aziaue) aZieKBaTHYIO el TeOPeTUUECKYIO MOJIeTb.



PaborTast 110 Tpe//Io)KeHHOMY U CaMOCTOSITe/IbHO COCTaB/IeHHOMY TI/IaHy, UCI0JTb30BaTh HapsAy C
OCHOBHBLIMM W JIOTIOJTHUTE/IbHbIE CpeZicTBA (CMpaBOYHAs JIMTEpaTypa, CJIOKHbIE TMPUOOPHI,
KOMITBIOTED).

[T1aHMpOBaTh CBOIO MHUBHU/YaTbHYI0 00pa30BaTe/IbHYIO TPAeKTOPHIO.

PaboTaTb MO CaMOCTOSITeSTLHO COCTaB/IEHHOMY TI/IaHY, CBEPSiSICh C HUM U 1IeJIbI0 JIesiTe/IbHOCTH,
WCTIPaBJIsisT OIIMOKH, WCTIONb3ysl CaMOCTOSITEILHO To/00paHHbIe cpeiicTBa (B TOM UHC/IE H
WNHurepHer).

CB000/IHO TT0J/Ib30BaThCSI BBIPAOOTaHHBIMU KPUTEPUSIMH OL[€HKH W CaMOOIIeHKH, UCXO/Is U3 1]/
Y UMEIOIIUXCST KpUTEepHeB, pas/inyasi pe3y/ibTaT U CriIoCoObI /1eHCTBU.

B xofie ripeficTaBieHust IPOEKTA /JaBaTh OL[EHKY ero pe3y/IbTaTaM.

CamocTosITeNIbHO 0CO3HaBaTh TPUYMHBI CBOEr0 ycriexa WM Heycriexa M HaXOJWUTh CIOCOOBI
BbIX0/]a U3 CUTYyal[My Heycrexa.

YmeTb OLIEHUTH CTEIIE€Hb YCIIEeIIHOCTH CBOeM I/IHAI/IBI/IAyaHBHOf/i 06p830BaTEIIBHOI>i AedaTe/JIbHOCTH.

[laBaTh OLIEHKY CBOMM JIMYHOCTHBIM KaueCTBaM U uepTaM XapakTepa («KakKOB si»), OTpejeNsTh
HarpaB/ieHUs1 CBOEr0 Pa3BUTHS («KAKUM $1 XOUYy CTaTb», «4TO MHE [i7Isl 3TOTO HaJl0 CLEeaTh»).

Cpedcmeom ¢popmupoeaHust perynaTUBHBIX Y Y /] cIy>KaT TeXHOIOTUs Tpo0/IeMHOTO /Ihasiora Ha
jTare W3yueHusi HOBOTO MaTepHuajia M TeXHOJIOTMs OLeHMBaHUs 0Opa3oBaTe/bHbIX [OCTH)KEeHUM
(yueOHBIX yCIIeXOB).

Ilo3HagamesbHble YY ﬂ

AHanu3upoBaTh, CPABHUBATH, K/IaCCU(PUIIMPOBATh U 0000I11aTh MOHSATHS:

- [laBaTh OMpeZie/ieHHe TIOHATHUSM Ha OCHOBE W3YUEHHOTO Ha Pa3/UuHbIX MpejMeTax yuyeOHOro
MaTepuarna;

- OCYLIECTBJIATE JIOTUUECKYIO OIlepaliii0 YCTaHOBJ/IEHHSA POOO-BHU0BBIX OTHOUJEHI/Iﬁ;

- 00001aTh TIOHATHS — OCYIIECTB/SATh JIOTUYECKYIO OTeparui0 Tiepexojia OT TIOHSATHS C
MEHBIIIUM 00BEMOM K TTOHATUIO C OOJIBIIIUM 00BEMOM.

CTpouTh J0rMUecKoe pacCyk/eHue, BK/IKOUaOlllee yCTAaHOBIeHWe TMPUUUHHO-CJIe[CTBEeHHbIX
CBsI3€H.

Co3paBaTh MOJesIM C BbI/je/IeHHEM CYIIeCTBeHHBIX XapaKTePUCTUK 00BeKTa, peoOpa3oBbIBATh
MO/Ie/IH C Lie/IbI0 BbIsSIB/IeHUsI 00IIMX 3aKOHOB, OTIpe/e/IsIIoIUX IJaHHYIO IpejMeTHYI0 06/1acThb.

[TpeacraBasTh MHGOPMAIIHIO B BUZIe KOHCTIEKTOB, TabJUI], CXeM, rpa(uKoB.

[Tpeobpa3oBbiBaTh MHGOPMALUIO W3 OJHOTO BUJA B JPYroil U BbiOMpaTh yn00HYIO 11 cebs
dbopmy ukcaim u npezactapieHus: uHpopmaruu. IlpeacTaBiaTe UHPOPMAIUMIO B ONTUMAaTbHOM
(hopMe B 3aBUCHMOCTH OT ajjpecaTa.

[TonrMas no3uLMIO APYroro, pas/inyarb B ero peur: MHeHHe (TOYKY 3peHHsl), J0Ka3aTe/bCTBO
(aprymeHThI), (DaKThl; TUIMOTE3bl, AKCUOMbI, TeOPUH. [7s1 3TOr0 CaMOCTOSITENIbHO MCII0/Ib30BaTh
pas/nuHble BHUJBI UTeHUs (M3ydarolllee, IPOCMOTPOBOE, O03HAKOMUTEbHOE, TIOMCKOBOE), TIPUeMbl
CJIyIIaHuSI.

CamoMy co37@aBaTh HCTOYHMKA HHGOpPMALMM pa3HOrO TWUIA U /sl pasHbIX ayJUTOPHH,
cobstoaTh MHPOPMALIMOHHYO TUTHEHY U MpaBuia UH(OpMaI[MoHHOW 6e30macHOCTH.

YMeTb UCIOIb30BaTh KOMITIBIOTE€PpHbIE 1 KOMMYHUKAIIMOHHbIE TEXHOJ/IOTHUU KdK MHCTPYMEHT [JId
AOCTHXXKeHHA CBOUX HEHEﬁ. YmeTb BBI6I/IpaTI:> dIeEKBATHBIE 3a/ld4ye MHCTPYMEHTA/IbHbIE ITIPOrPAMMHO-
daliriapaTHbIe CpeACTBad U CePBUCKHI.



Cpedcmeom (popmuposaHusi TIO3HaBaTeNbHBIX Y'Yl ciaykar ydueOHbIE Marepuan W
NIPO/IYKTUBHBIE 3a/laHUs yueOHMKa, HarleJieHHble Ha 1-4-1 IMHUW pa3BUTHS:

- 0CO3HaHUe poJiu BellecTB (1-1 TMHYSA pa3BUTHA);

- pacCMOTpeHue XUMUUeCKUX MPOLeCCOoB (2-51 TMHUS Pa3BUTHSA);

- MCTIO/Ib30BaHKEe XUMUUECKUX 3HaHUM B ObITY (3-s51 TUHUS Pa3BUTHSA);

- 00BsICHEHHE MUPa C TOUKH 3PEeHUS XUMUU (4-51 TUHWS Pa3BUTHSA);

- OBJIa/leHre OCHOBaMU METO/ZIOB eCTeCTBO3HaHUS (6-1 TMHUS pa3BUTHSA).
KommyHukamueHble YY]I:

OTcTavBasi CBOIO TOUKY 3pEHMS], IPUBOJIUTL apryMeHThbI, TOATBepXKAast UX (PpakTamu.

B auckyccuy ymeTh BbIZIBUHYTh KOHTpapryMeHTHhI, repedpa3vpoBaTh CBOIO MBIC/b (B/aZieHHe
MeXaHU3MOM 5KBHBa/IeHTHbIX 3aMeH).

YUUTHCSI KPUTUYHO OTHOCHUTBCS K CBOEMY MHEHMIO, C [JOCTOMHCTBOM MPU3HABATh OIIMOOYHOCTh
CBOEro MHeHHUsI (eC/Ii OHO TaKOBO) U KOPPEKTHUPOBATH €ro.

[ToHrMasi MO3ULMIO APYroro, pa3/inyaTh B €r0 peud: MHeHHe (TOUKY 3peHusi), [0Ka3aTelbCTBO
(aprymeHTbI), (haKThbI; TUTIOTE3bI, AKCUOMbI, TEOPHUH.

YMeTb B3rJIIHYTh Ha CUTYALMIO C MHOU MO3ULIMM U I0rOBapUBATHCS C JIFOABMU UHBIX TTO3ULIAN.

Cpedcmeom (popmuposaHusi KOMMYHUKATUBHBIX YY/[| cayKaT TexXHOJorusi MpobieMHOro
quasiora (MOOYXKIAMOIUK W TIOABOAAIIUMN Auanor) W paboTta B Ma/ibIX TpyMIax, Takke
WCTIO/TIb30BaHKe Ha YPOKAax 371eMeHTOB TeXHOJIOTMU MTPOAYKTUBHOT'O UTE€HUS.

I[EBHTI/IKJIHCCHI/IK HAYUYHUTCH:
* 00BACHSTD CYyTb XMMHUUECKHX IMPOLeCCOB U UX IIPUHUUITHUA/IEHOE OT/IMUHE OT (1)I/I3I/I‘-IECKI/IX;
* Ha3bIBATh MMPHU3HAKU U YC/JI0BHUA IPOTEKAHUA XUMHUUECKHUX peaKuHﬁ;

* yCTaHAaB/IMBaTh MPUHA/IIEKHOCTb XUMUUECKOUM PeakLUU K OTpe/Ie/IEHHOMY THITY TI0 OZHOMY W3
K/IaCCU(UKAI[MOHHBIX TPU3HAKOB: 1) M0 UWMC/Ily U COCTaBy HWCXOJAHBIX BEIIeCTB W TPOAYKTOB
peakuu¥ (peaklyd COeAUWHEHWs, Pa3/OXKeHUs, 3aMellleHuss U oOMeHa); 2) M0 BBIAEIEHUIO WM
TIOTJIOI[EHUIO TeIVIOThI (PeakiMd 3K30TepMUYEeCKUe U SHAOTepMHUUYecKHe); 3) 1Mo W3MeHEHUIO
CTeTieHel OKWC/IeHUS] XMMHUYECKMX 3/IEMEHTOB (peakLH OKHC/IUTEeTbHO-BOCCTaHOBUTE/BHEIE);
4) mo obpaTUMOCTH Tporjecca (peakiuy o6paTuMbie U HeoOpaTUMbIE);

* Ha3bIBATb q)aKTopr, BJ/IMAKOIHE Hd CKOPDOCTb XUMHWUYECKUX peaKL[Hﬁ;
* HAa3bIBAThb Cl)aKTOpI:I, B/IUAIOIIKME Ha CMeIleHrne XUMHWYeCKOT0 PdBHOBeCHH,

* COCTaBJIATh yPaBHEHUSI 31eKTPOJIMTUYECKOW JUCCOLMALMM KUCIOT, Li{e/loYeid, CoJeld; TIo/THbIe U
COKpallléHHble ~ WOHHBbIE  YpPaBHEHUS  peakiuii  oOMeHa, ypaBHEHHSI  OKHC/IUTEbHO-
BOCCTAaHOBUTE/bHBIX PeaKL1y;

* IPOTHO3UPOBaTh MPOAYKTbl XUMUUYECKMX peakluid no (opMysiam/Ha3BaHUAM HCXOJHbBIX
BellleCTB; OIpe/essATh UCXOHbIe BelljecTBa Mo (hopMy/iaM/Ha3BaHUsIM MIPOJYKTOB peakLivy;

* COCTaBJISITb ypaBHEHWS] peaklui, COOTBETCTBYIOL[UX [1OCe[0BATE/bHOCTU («L[eTIOYKe»)
TipeBpallieHU HeOpraHMUeCKUX BeIleCTB Pa3/IMUHBIX K/1aCCOB;

* BbIB/IATH B IIpoLjeCcCe SKCIIepUMEHTa IIPpU3HAKH, CBUAETE/bCTBYIOIHME O IIPOTeKaHUH
XHMHUUeCKOoMn peaku;

* [IPUTOTOBJISATH PACTBOPSI C OIIpeie/IEHHOM MacCOBOM [10JIel PACTBOPEHHOTO BellleCTBa;



* orpe/ie/IATh XapakTep Cpe/ibl BOAHBIX PaCTBOPOB KUC/IOT U 1lle/l0ueld 10 U3MeHeHHI0 OKPacKy
VIH/IUKaTOPOB;

¢ MPpOBOAWTL Kd4YeCTBE€HHbIE PpeaKLWH, I[I0ATBEPXKAaOIHe Ha/JIWnyrMe B BOJAHBIX PdCTBOPaX
BellleCTB OTAe/IbHbIX KATUOHOB K dHHMOHOB.

* OTIpeJieNIATh  MPUHAJIEXXHOCTh HEOPraHUUeCKHWX BeIecTB K OJHOMY W3 U3yUeHHBIX
K/IaCCOB/TPYIIIT: MeTasUTbl U HEMETAJI/TbI, OKCU/IbI, OCHOBAHUSI, KUCJIOTHI, COJIH;

¢ COCTaBJ/IATb CI)OPMYJ'IBI BeILeCTB I10 UX Ha3BAHUAM;
* Orpeae/daTb Ba/JIEHTHOCTE U CTeIIeHb OKHMC/IEHKA 3/IEMEHTOB B Bell[eCTBAX;

* COCTaBJIATH (POPMY/IbI HEOPTaHUUECKUX COeJUHEHUH 110 BaJIEHTHOCTSIM U CTETIeHsIM OKHCJ/IeHUS
3JIEMEHTOB, a TaKXKe 3apsiZilaM MOHOB, YKa3aHHBIM B TaOJIHIe PACTBOPUMOCTH KUCJIOT, OCHOBAaHHUM U
coJiel;

* OOBSCHSATL 3aKOHOMEDHOCTH W3MeHeHHs (PU3NYeCKUX W XUMUYEeCKHX CBOWCTB TMPOCTBIX
Bell[ecTB (MeTal/IoB M HEMETaslJIoB) U UX BBICIIMX OKCH/I0B, 00pa30BaHHBIX 3/ieMeHTaMH BTOPOT0 U
TPeThero Mepuo/ioB;

* Ha3bIBaThb OOIlMe XUMHUYeCKHe CBOMCTBA, XapaKTepHble [yis TPYMIl OKCH/OB: KHC/IOTHBIX,
OCHOBHBIX, aM()OTepHBIX;

* Ha3piBaTh OOI[Me XWMHWUeCKWe CBOMNCTBA, XapaKTepHble [id KaXKAOTO U3 K/IacCOB
HeOpraHWYeCKUX BeleCTB: KUCIO0T, OCHOBaHUM, COJIeH;

* IPUBOJIUTL TIPUMEPBI PeaKI[WH, TMOATBEpPXKAAOI[AX XUMHUEeCKHe CBONCTBA HeOpPraHWYecKuX
BeIlleCTB: OKCU/IOB, KUC/IOT, OCHOBAaHUWM U COJIel;

* OorpenesdaTb BelleCTBO-OKUC/IUTE/Ib N  BeleCTBO-BOCCTaHOBUTE/Ib B OKHUCJ/INTE/IBHO-
BOCCTaHOBHUTE/IbHBIX PEeaKIHAX;

* COCTaB/IATb OKUC/IMTE/IbHO-BOCCTAHOBUTE/IbHBIA OasaHc (/11 M3yuyeHHBbIX peakluid) TIo
rpe/lJIOKeHHbIM CXeMaM peakLIi;

* IPOBO/IUTHL J1labOpaTOpHbIE OIBITHI, TIOJTBEP)KAAIOIe XUMUYecKre CBOMCTBA OCHOBHBIX
K/IaCCOB HEOPTaHUYECKUX BEI[eCTB;

* IPOBO/IUTH J1abOpaTOpHbIE OIBITHI M0 TIOMYYeHHI0 W COOMpaHUI0 Ta3000pa3HbIX BeIleCTB:
BOZIOPO/ia, KUCIOPOZA, YIJIEKUC/IOTO ras3a, aMMMaKa; COCTaB/sATb YPaBHEHUS] COOTBETCTBYHOILUX
peaxiui.

'Z[EBHTI/IKJIHCCHI/IK MOJTYyYUT BO3MO)XHOCTHb HAYUYUTHCH:

* COCTaB/IATh MOJIEKYJISIDHble W IIOJIHble HMOHHbIE YPaBHEHHS IO COKPAlléHHbIM HOHHBIM
yYPaBHEHUsIM;

¢ IpUBOJUTEL TIPHUMEPEI peaKL[I/Iﬁ, MNoATBEPXKAAOIIKUX CYIIeCTBOBAHKWE B3dMMOCBA3MW MEXAY
OCHOBHBIMH KJ/IaCCaMU HeOPraHWUYeCKHX BEIleCTB;

* IPOTHO3UPOBaTh pe3y/bTaThl BO3/EWCTBUS pPa3/MUHBIX (PAKTOPOB Ha H3MeHeHHe CKOPOCTU
XUMHWYECKOW peakLuy;

* IPOTHO3UPOBATh Pe3y/bTaThl BO3AENUCTBUS pa3MUUHbIX ()aKTOPOB Ha CMeIlleHHe XUMHUeCKOoro
PaBHOBECHSI.

¢ IPOrHO3MPOBATE XUMHUUECKHUE CBOMCTBa BeIleCTB Ha OCHOBE MX COCTdBd U CTPOEHUA;

* [IPOTrHO3HUPOBATH CII0COOHOCTh BelleCTBa IMPOSB/IATL OKHMC/IUTE/IbHbIE NI BOCCTaHOBHUTE/IbHBIE
CBOICTBa C y‘-IéTOM CTerieHel OKUC/IeHUsT 3JIEMEHTOB, BXOJAIIKWX B €ro COCTAdB;



* BBISIBJISITh CYII[@eCTBOBAaHWE T€HEeTHUEeCKOW B3aMMOCBSI3H MEXKAY Bell[eCTBaMH B PsiTy: MPOCTOe
BEIIeCTBO — OKCUJ] — TH/IPOKCHUJT — COJIb;

* XdPpaKTe€pPU30BaATh 0co0Oble CBOMCTBA KOHLIEHTPHUPOBAHHBIX CepHOﬁ 1 a30THOM KHUCJIOT,

* IPUBOJWTEL TIPUMeEphl YPaBHEHHWM peakIui, JIeXKallux B OCHOBE IMPOMBILUIEHHBIX CMOCOO0B
TNI0/TyYeHHs] aMMMaKa, CepHOM KUCJ/IOTHI, YyT'yHa U CTally;

* OMUCHIBATL (U3UUECKHE W XUMHUECKHe TIPOIIeCChl, SIBJISIOIIUECS YaCThi0 KpPYroBOPOTa
BeIlleCTB B IIPUPO/IE;

* OpraHr30BbIBATb, IMPOBOJAWTL YUYE€HHWUYECKHE ITPOEKThI II0 HCC/IeJ0BaHUIO CBOMCTB BeIlecCTB,
HMEIOIIWX Ba>KHOE TIPAKTHYECKOE 3HAUEHHE.

COJEPXAHUE YYEBHOI'O KYPCA

IToBTOpenue Kypca xumuu 8 kiacca (5 u). [leproguuecknii 3aKOH U MepuojuvecKast
ciuctemMa xuM. sneMeHTOB [I. V. MeHzeneeBa B CBeTe CTPOEHUSI aTOMOB. XUMUUYECKasi CBS3b.
Ctpoenue BemiectBa. OCHOBHbIe KJacChl HEOPraHUUECKUX COeJAUHEHWM: UX COCTaB,
kaccudukanusi. OCHOBHbIE KJlacChl HEOPraHUUeCKUX COeJWHEeHMWI: MX CBOMCTBa. Pacyétel 1o
XUMHUYECKUM ypaBHEHUSIM.

HMemoHcTparyu. Tabmura «Buabl cBsi3ei». Tabuia « TUTBI KPUCTA/TAUECKUX PEIIIETOK»
Pa3pen 1. MHoroo6pa3sue xuMmuueckux peakuui (18 u).
Tema 1. Knaccudukaiyss XumMuueckux peakiuii (6 u)

Knaccudukaiyss XuMUUYecKUX peaklyi, peaklUu COeJWHEHUs, pa3/oKeHWs, 3aMeLeHUs,
obmeHa. OKUC/UTENTBHO - BOCCTAHOBUTE/TbHBIE peakiui. OKUCIUTeb, BOCCTAHOBUTE/Tb, TIPOLIECCHI
OKHUC/IeHUsl, BOCCTaHOBJ/eHHs. (CocCTaB/ieHHe YpaBHEHUM OKHUC/IUTE/NbHO - BOCCTAHOBUTEbHBIX
peakiuii C MOMOIIBI0 MeTO/Ia 37IEKTPOHHOTO DaslaHca.

TerioBble 3¢eKTbl XUMUUECKUX peakiuii. DK30TepMUUeCKre U SHJ0TepMUUecKre peakiiu.

Tepmoxumuueckre ypaBHeHHs. CKOPOCTb XUMUUYECKHX peakluil. PakTopsl, BAUSIOLIME Ha
CKOPOCTb XMMHYECKHUX peaklyi. [lepBoHava/ibHbIe TIpe/ICTaB/IeHNs O KaTaius3e.

JemoHcmpayuu.  [leMoHCmpayusi  OnNblMo8,  BbIACHAIOWUX  3AB8UCUMOCMb  CKOpOCMU
XUMUYeCKUX peakyuli om pasauyHbiX pakmopos.

Tabauybt «Obpamumble peakyuu», «Xumuueckoe pasHoeecue», «CKOpPOCMb XUMUUECKOU
peaxkyuu».

Pacuemnble 3ad0auu. Pacuembl N0 mepmMoxXumMu4ecKum ypagHeHUsIM.

IIpakmuueckass paboma Nel. H3yueHue @ausiHUSI YC/A08Ull NpOGedeHUs] XUMUYECKOU
peakyuu Ha eé CKopocmb.

O6parnmble peakiyu. [ToHATHE 0 XMMHUUECKOM PaBHOBECHH.

Tema 2. DnekTpoauTruyeckas guccoruaius (12 u)

XYAMHUUeCKHe peaklWW, UAyLIHUe B BOJHBIX PAcTBOpPAx. OJIEKTPOIUTBI U HE3JIeKTPOJIUTHI.
Nonsl. KaTroHsl ¥ aHMOHBL. ['MapaTHas Teopust paCTBOPOB.

O/eKTPO/IUTHYeCKass [JUCCOLMAIUA  KUCJIOT, OCHOBaHWM, coseil. Crabble W CU/IbHBIE
ysieKTponuThl. CTerneHb Auccouyaluy. Peakiiu MOHHOTO oOMeHa. Y C/IOBUS MPOTeKaHUs peakLvii
obMeHa /10 KOHI[a. XMMHYeCKWe CBOWCTBA OCHOBHBIX K/IaCCOB HEOPTraHUUECKUX COeAVHEHWH B
CBeTe  TMpe/CTaBleHUl 00  37eKTPOJUTUYECKOW  JUCCOLMALMHM W OKUCJIMTENIbHO  —
BOCCTaHOBHUTE/IbHBIX PeaKLUsX.

[TonsiTe o rUAposK3e Comei.

Pacuémbl no ypasHeHusiM xum. peakyuil, ecu 00HO U3 gewjecms OaHoO 8 u3bbimke.

Hemoncmpayuu. HcnbimaHue pacmeopoe eewjecme HAa 3/eKMpUYecKylo Nnpo8oouUMOCb.
sudiceHue UOHO8 8 3/1eKmpuUYecKoM nose.



JlabopamopHble onbimbl. Peakyuu obmeHa medxcdy pacmeopamu 31eKmpoaumos.

ITpakmuueckas pa6oma Ne2. PewieHue 3KcnepuMeHmMasabHbIX 3a0ay no meme «Ceoticmea
KUC/10m, OCHO8AHULI U coJ1ell KaK 3/1eKmpoaumoe».

Koumponbnass paboma Ne 1 no memam «Knaccugpukayus XumuuecKux peakyuil» u
«IneKmpoaumuueckas ouccoyuayusi».

Pa3jien 2. MHoOroo6pasue BeliecTs.

Tema 3. I'anorensr (4 u)

Hewmerannel. I'anorensl. [lonoxxeHrne B Nepuojuveckord CUCTeMe XMMHUYECKUX 3JIEMEHTOB,
CTpOeHHe UX aTOMOB. Haxox/ieHue B rIpUpo/e.

dusnueckrue U XUMHUYeCKHe CBOMCTBa rajaoreHoB. [losyueHue W NpUMeHeHHWe TajloreHOB.
Xnop. Pusmueckre W XUMHUUECKHe CBOWCTBa XJiopa. [IpumeHeHHe Xjiopa.  XJIOPOBOJOPO/,.
dusnueckne coucTBa. ITonyuenuwe. ConsiHasi KucioTa U ee coid. KauecTBeHHasi peakuuss Ha
XJIOpUJ, — MOHBI. Pacrmo3HaBaHue X/I0pyzioB, OPOMUIOB, UOWIOB.

Jemoncmpayuu. Dusuueckue ceolicmea 2anozeHos. IloayueHue x10posodopooa U
pacmeopeHue e2o0 8 8ooe.

JlabopamopHble onbimbl. Pacno3HasaHue co/sHOU KUCA0mbl, X10pudos, 6pomudos, uoouoos
u tiooa.

ITpakmuueckas pa6oma Ne 3. IToslyueHue cosIHOU KUC/10Mbl U U3yYeHuUe eé C8OLICMa.

Tema 4. Kucnopop u cepa (6 u)

Kucnopog u cepa. IlosmoxxeHne B MepUOJUYECKOM CUCTEME XHMUUECKUX 3JIeMEeHTOB,
crpoeHue ux artoMoB. Cepa. AusnoTporvsi cepbl. ®du3nuecke U XUMHUECKHe CBOMCTBA.
Haxoxzgenuve B ripupoge. IIpumenenue cepel. CepoBogopos. CepoBoopo/iHast KUCJI0Ta U ee COJIN.
KauecTBeHHast peakiiusi Ha cyyib¢u- noHbl. Okcug cepsl (IV).

CepHast KuC/ioTa. XWMHYeCKHe CBOWCTBA pa30aB/ieHHOW UM KOHL|EHTPUPOBAHHOW CEepPHOU
KUCTOThI. KauecTBeHHasi peakliysi Ha Cy/b(aT- MOHbL. XUMHUUECKHe peakiiH, Jiekalllie B OCHOBe
TIOJTyYeHHUs1 CEpHOW KHUCJIOThI B IPOMBILIEHHOCTU. [IprMeHeHre cepHOI KUC/IOTHI.

JemoHncmpayuu. Anromponusi Kuciopooda u cepbl. 3HAKOMCMBO € 0b6pasyamu NpupooHbIX
cynbguoos, cyabpamos.

JlabopamopHble onbimbl. Pacno3HasaHue cyabguo-, cyabpum- u cyabham-uoHo8 8 pacmeope

ITpakmuueckas paboma. PeweHue 3kcnepuMeHmManbHblx 3a0au no meme «Kucaopoo u cepa».

Tema 5. A3oT u pocdop (9 u)

A3zor u docdop. [TonokeHue B nepuoAuUecKoil cucTeMe XUMHAYeCKUX 3JIeMEeHTOB, CTPOeHHe
WX aTOMOB. A30T, (pu3nueckue U XMMUYeCKHe CBOMCTBA, MOydyeHue U rpuMeHeHue. KpyroBopot
asorta B npupozie. AMMHak. Pr3nyeckre U XUMUUECKUe CBOMCTBA, Mo/lyueHue, npuMeHeHune. Conu
aMMOHUsl. A30THasi KUCJIoTa W ee cBoiMcTBa. OKHUC/IUTeNbHbIE CBOMCTBA Aa30THOW KHCJIOTHI.
[TomyueHre a30THOM KUC/IOTHI B Jlaboparopun. XUMHUECKHe PpeakIuH, JeKaljie B OCHOBe
TIO/TyYeHHUs1 a30THOM KUC/IOThI B TIPOMBILLIeHHOCTH. [IpuMmeHenue. Cosu. A30THbIe yA0OpeHuUs.

®ocdop. Annorponus. Pusmueckre M xuMuuyeckue — cBoicTtBa. Okcup docdopa (V).
docdopHast KUCI0Ta, ee Coyu U y00peHusl.

Jemoncmpayuu. IlonyyeHue ammuaka u e20 pacmeopeHue 8 6ode. (O3HAKOMAeHue ¢
obpa3yamu npupoOHbIX HUMpamos, hocgpamos.

JlabopamopHble onbimbl. B3aumooeticmgue coseli aMmoHusi co wjeaouamu. O3HaKomieHue ¢
azomubIMu U ¢pocpopHbiMu YOObOpeHUsIMU.

ITpakmuueckas pa6oma Neb. I1oayueHue ammuaka u usy4yeHue ezo C80LICMS.

Pewenue 3adau Ha onpedeneHue maccogoll (066émMHOLI) 00U 8bIX00a npodyKma peakyuu om
meopemuyecKu 803MOHCHO20.

Tema 6. Yrnepog v kpemnui (8 u)
Yrnepog u kpemuuii. IlosoykeHue B mepuojuyeckol cUcTeMe, CTPOEHHe aTOMOB. YTJIEPOZ,.
Annotporiusi. dusnuecke W XUMHWUECKHe CBOWCTBa yrieposa. AjcopOuys. YrapHbIM ras.



Yrnekucseiii Ta3. YrosibHasi KUC/oTa U ee coiu. KauecTBeHHasi peakijusi Ha KapboHaT — HOHBI.
Kpyrosopor B nipupoge.

Kpemunii. Oxkcug, kpemuusi (IV). KpemHueBasi KMC/IOTa U ee COJH.

Creko. LiemeHT.

Hemoncmpayuu. Kpucmaaiuueckue pewiemku aamasa u epagpuma. 3Hakomemeo ¢ obpasyamu
NpupooHbIX KapboHamos u cuaukamos. O3HaKoMAeHue C pasiuyHbIMU 8UOdMU MONAUed.
O3HakomeHue ¢ suoamu cmekid.

JlabopamopHble onbimbl. O3HaKoMaeHue €O CeolUCMeAMu U B83auMONnpespaljeHusmMu
KkapboHamos u 2udpokapboHamos. KauecmeeHHble peakyuu Ha KapboHam- U CUNUKaAM-UOHbl.

Ipakmuueckas paboma Ne6. ITosyueHue okcuoda yznepoda (IV) u usyueHue ezo ceoticme.
Pacno3xHaeaHue kap6oHamoe.

PeweHue 3a0au Ha 8bluUC/AeHUe MACChl UAU 00BEMa NpooyKma peakyuu no u3eecmHoll macce
uiu 06sEMy UCXOOHO20 8eujecmaa, cooepicauje2o npumecu.

Koumponabnas paboma Ne2 no meme «Hememanibi».

Tema 7. Obr1ue cBorictBa MeTasiios (11 u)

Mertannel. [lonoxkeHne B nepyrofWYeCcKOM CHCTeMe, CTpOeHHe aToMoB. Metannnueckas
cBsizb. PuU3nUecKre CBOWCTBA. Psifi akTMBHOCTU MeTaslJIOB. CBOMCTBAa MeTasyioB. OO1iye Criocobbl
niostyyeHus. CrijiaBbl MeTaslIoB.

[Mlenounsle Meta/uibl. [losoKeHWe B MepUOJWYECKOM CHUCTeMe, CTPOEHHE aTOMOB.
dusnueckre U xuMuueckue cBorctBa. [IpumeHenue. HaxoxxeHue B ipupo/e.

[IlenouHo3emenbHbIe MeTa/ulbl. [lon0)KeHWe B MeproJWYecKON ChCTeMe, CTPOeHHe aTOMOB.
dusnyeckMe U XUMHAueckre cBoucTBa. Ilpumenenue. HaxoxzpeHue B mnpupoge. Maruui u
KasbLUM , UX Ba)KHelIIMe coejuHeHus1. JKeCTKOCTb BOJbI M CIIOCOOLI ee yCTpaHeHUs.

AmomyHui. IlosoxeHye B MepuofWYecKOW CHUCTeMe, CTpoeHWe aToMoB. dusmueckue |
xumMuueckre cBoicTtBa. IlpumeHenve. HaxoxgeHwe B mpupofe. AmMGOTEpHOCTb OKCHAA U
TMJIPOKCH/Ia aTFOMUHUS.

Keneszo. [lonoxeHne B MepUOAUUYECKON CHUCTeMe, CTpOeHHe aTtomoB. Pusnueckre U
XUMH4YecKHe cBolicTBa. IIpumeHenve. HaxoxzeHne B pupofie. BaxkHelilne coejiHeHUs Kesesa:
OKCHU/BI, TUAPOKCUIBI U comu keste3a (II) u »kene3sa (I11). KauecTBeHHasi peakijusi Ha UOHBI.

JemoHcmpayuu. 3HaKoMCmMeo ¢ 0bpasyamu 8axcHelux coieli HAMPUsL, KAAUSl, NPUPOOHbIX
coeOuHeHull Kanbyusi, pyoamu dicenesd, COeOUHEHUSIMU aatoMuHusl. Baaumooelicmeue wjenouHblx,
Wje/n04UHO3eMeNbHbIX MeManios U antoMuHus ¢ 800oll. CoicuzaHue icenesa 8 KUC10pooe U X/0pe.

JlabopamopHble onbimbl. [loayueHue 2udpokcudd amoMUHUsl U e3aumodelicmeue e20 C
Kucaomamu u weaouamu. IlonyueHue 2udpokcuodos dxcenesza(ll) u (III) u e3aumodelicmeue ux c
Kuciomamu u wjesaouamul.

ITpakmuueckas pa6oma Ne7. PewieHue 3KcnepuMeHMasabHbIX 3a0ay no meme «Memanibl
U ux coeOUHeHUsI».

Koumponabnas paboma Ne3 no meme «Ob6ujue ceoticmea mMemanioe»

Pa3pen 3. KpaTrkuii 0030p BaKHeHIINX OpraHUYeCKHX BelecTB.

[Tpengmer opraHnueckod xumuu. Heopranmdeckue v opraHuueckyde CoejHeHUs. YTJepoJ —
OCHOBaA XKM3HU Ha 3emsie. OCOOEHHOCTU CTPOEHHsI aToMa yTjiepo/ia B OpraHuueckux coeIMHeHUsIX.

YrneBogopogsl. [IpesenbHble yriaeBofopoabl. MeTaH, sTaH, npornaH. CTpyKTypHble (OpMyJibl
yreBoziopoZioB. ['oMonoruueckuid psifi TipefieflbHbIX YI/1eBOA0poJoB. I'omosioru. ®dusnyeckue u
XMMHYeCKHe CBOMCTBA Mpe/ie/IbHbIX YIIeBOL0POI0B. Peakijuu ropeHre u 3ameltienys. HaxoxzaeHnve
B ripupo/ie. [Ipumenenve.

HenpesienbHble yriieBoZopobl. DTUNEHOBBIN psif Helpe/ie/bHbIX YIVIEBOZOPOLOB. DTUJIEH.
dusmyeckue W XMMHUYECKHMEe CBOMCTBa STWeHa. Peakiusi  mnpucoeiuHeHus. KauecTBeHHbIe
peakuuu. Peakuysa nonmvmepusanuu. [lonmstunen. [IpyuMmeneHve stusieHa.

AlleTUNIEHOBBIM PpsiJ HempefieNlbHbIX YI/1eBOA0poJoB. AnetuseH. CBOMCTBa aljeTWieHa.
IIpumeHeHue.



[Tpou3sBosHbIe yryieBofopooB. KpaTkuii 0030p opraHWYecKUx COeJUHEHUM: OJHOATOMHbIe
cripThl, MHOTOaTOMHBIE CITUPTHI, KapOOHOBBIe KHUCIOTHI, C0XKHBIE 3(UPBI, YKUPBI, YT/IEBOJbI,
aMUHOKHUCJIOTHI, Oesiku. Posb 6e/IKoB B opraHu3me.

[TonsaTe 0 BBICOKOMOJIEKYJISPHBIX BelllecTBax. CTPyKTypa I0JIMMepOB: MOHOMep, IOJIMMep,
CTPYKTYPHO€ 3BEHO, CTeleHb nosrMepusaluu. [lonratuneH, mogunponuieH, NoJUBUHUIXIOPU.

IemoHcTparuy. Moiesi MOJIeKYJ1 OpraHUUeCKUX COeJMHEHUH, CXeMbI, Tab/HIIbI.

["opeHue yriaeBoZioOpoZOB U 0OHapy»KeHHe MPOYKTOB UX TOPeHUs.

O6pa31ipl HepTH ¥ TIPOAYKTOB UX ITepepabOTKH.

Bu1e00nsIThI IO CBOMCTBAM OCHOBHBIX K/IaCCOB BEILIECTB.

PacueTHble 3a/jaud. YCTaHOB/IeHUe TpocTeiiieil (opMy/bl BelljecTBa MO0 MacCOBBIM [10JISIM
3/1EMEHTOB.



KAJTIEHJAPHO - TEMATNYECKOE INTAHUPOBAHUE



Ne Tema ypoka Kos-Bo | /laTa mpoBegeHust JomariHee
4acos 3a/jaHue
IJIaH ¢dakr
1 2 3 4 5 6
IToBTOpEeHHe 0CHOBHBIX BONPOCOB Kypca 8 Kiacca (5 4.)

1 | [lepnoarueckuii 3aKOH U 1 [ToBTOpEHUE
neprouecKast CUCTeMa X1M. 1o
snemenToB [I. V1. MeH/ienieeBa B cBeTe KOHCITeKTaM 8
CTPOEHMsI aTOMOB KJjlacca

2 | Xumnyeckas cBg3b. CTpoeHue 1 [ToBTOpEHME
Bell|eCTBa 1o

KOHCIIeKTaM 8
KJlacca

3 | OCHOBHBIE K/1aCChI HEOPraHUYeCKUxX 1 [ToBTOpEHME
COeZIMHEeHU: UX COCTaB, 1o
K1accuurKarus KOHCIIeKTaM 8

KJjlacca
4 | OCHOBHBIE K/1aCChl HEOPraHUYeCKUX 1 [ToBTOpEHME
COoeZIMHEeHUM: UX CBONCTBA o
KOHCIIeKTaM 8
KJlacca
5 | PacuéTthl o XMMHUYeCKUM ypaBHEHUSAM 1 Perrenue
TIpUMepoB
Pazgen 1. MHoroo0pa3sue xumuyeckux peakuui (18 u)

6 | Tema 1. Knaccugukayus Xumuueckux 1 I11 cTtp 4
peakyuti (6 u)
OxKuCUTe/TIbHO-BOCCTaHOBUTE/IbHbIE
peaxi1u.

7 | Peakuuu coejiHeHUs, pa3JioKeHus, 1 [11 cTp 8
3ameltieHust 1 0OMeHa C TOUKU 3peHHUs TeCTOBbIE
OKMCJIEHUS] M BOCCTAHOBJIEHUSI. 3a[,aHUs

8 | TeruioBoii 3dheKT XUMHUUeCKUX 1 M2 ctp 9
peakuuii. K30 - U SHJ0TepPMUUECKHe
peakLiu.

9 CKOpOCTh XUMUUECKUX PeaKLUi. 1 [13 cTp 12
[TepBoHauasbHbIe [Tpe/ICTaBICHUS O TeCTOBbIe
Karasause. 3a/,aHus

10 | IMpakTHueckasi padora Nel. 1 MMOBTOPUTH
H3yuyeHue BANSAHHA YCI0BUHM
NpOBe/ieHUs1 XMMHYeCKOH peaKI[u1 Ha
eé CKOpPOCTb.

11 | O6patuMble 1 HeoOpaTUMbIe peaKIUH. 1 I15 cTpl7
[ToHsiTHE O XUMUYECKOM PaBHOBECHHU.

12 | Tema 2. Dnekmpoaumuueckas 1 16 cTp20
duccoyuayus (12 u) PUYHOK 5-6
Cy1HOCTS IpoLiecca
3/1eKTPOJIMTUYECKOW AUCCOLMALIUHU.

13 | DnekTponuTruyeckas AuUCCoLaus 1 17 cTp 26
KHCJIOT, OCHOBAHMI 1 COJIeH.

14 | Cnabbie 1 CHTbHBIE 3/IEKTPOJIUTHL. 1 I18 cTp30
CreneHp AUCCOLMALIUH.

15- | Peaknuu noHHOTO 0OMeHa U YCIOBHUST MX 2 I19 cTp 33

16 | nporekanus. JL.O. Ne 1. Peakyuu
obmeHa medxcdy pacmeopamu
3/1€KmMpoaumos

17 | KorrponbHast pabota Ne2 1 [ToBTOPUTH

1819 | Xumunueckre CBONMCTBA OCHOBHBIX 2 I110 cTp 38
KJIaCCOB HeOpraHUYeCKUX COeJUHEeHU! B
CBeTe MpeZicTaB/IeHHH 00
3/1eKTPOJINTUYECKON JUCCOLMALIMU U
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