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PabGouas nporpamMmma no xumuu 9 Kiaace
IosicHuTe/ILHASA 3aIIHCKA.

Pabouas nporpamma no xumuu 171 9 kiaacca pa3paboraHa B COOTBETCTBHH C:

1.®denepaibHBIM roCy1apCTBEHHBIM 00Pa30BATEIbHBIM CTAHJIAPTOM  OCHOBHOIO 001Iero oOpa3oBaHus (yTB. mpukKazoM MuHHUCTEpPCTBA
oOpazoBanust u Hayku PO ot 17 nekabpst 2010 . N 1897). C usmeHeHusiMH U JonoNHEeHUsIMU OT: 29 nekabps 2014 ., 31 nexabps 2015 1. ).
2.0cHOBHOM 00pa3oBaTesbHON MporpaMMoil ocHoBHOro ooOmiero oOpasoBanus ['BOY COI Nel ropoma Kunens (yrtB.: mpuxazom Nell4/2 ot
30.08.2013 r).

YMK
XuMus1.9 Knacc: y4ebHUK ana obueobpasoBatenbHbix yupexkaeHnin / Tadopuensa O.C. [Ipoda 2018.

easimu 00y4yeHUs1 XUMUH SIBIISIFOTCS
1) dbopMupoBanue y oOydaromuxcsi yMEHUsI BUACTh U MOHUMATh LIEHHOCTh 00pa30BaHMUs, 3HAYUMOCTh XMMUUYECKOTO 3HAHMS JJIS KaXKJIOTO YeloBeKa
HE3aBHCHMO OT €ro Npo(eCCHOHAIBLHON ACSITENFHOCTH, YMEHUS pa3iuvarh (PakThl U OIEHKH, CPAaBHUBATH OIICHOYHBIC BBHIBOJBI, BUJETh UX CBS3b C
KPUTEPUSMU OIICHOK U CBSI3b KPUTEPUEB C OIpPENEICHHONM CHCTEMOIl ILIeHHOCTeH, (hopMyaupoBaTh U OOOCHOBBIBATH COOCTBEHHYIO MO3MIIMIO;
2) ¢opmupoBaHHE y OOYJAFOIIMXCS I[EJIOCTHOTO TPEACTABICHUS O MUPE M POJHM XWMHUU B CO3IaHUU COBPEMEHHOHN €CTEeCTBEHHO-HAYYHOW KapTHUHBI
MHUpPA; YMEHHUS OOBIACHATH OOBEKTHI U MPOIECCHl OKPYXKAIOUIeH AeHCTBUTETLHOCTH — MPHUPOIHOM, COLMATbHON, KYIbTYPHOM, TEXHUYECKOW Cpeapbl,
UCIIOJNb3Ys TUTSt 3TOTO XUMUYECKUE 3HAHUS;
3) mnpuoOpereHrne OOyYarOIIMMHUCA OIbITa Pa3HOOOpPA3HOM [EATENbHOCTH, IMO3HAHUS U CAMOIIO3HAHUS; KIIOYEBBIX HAaBBIKOB (KIIFOUEBBIX
KOMIIETEHTHOCTEH), UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE /I PA3IMYHBIX BUJIOB JEATEIHHOCTH: PEIICHUs MPOOJieM, MPUHATHUS PEIICHUH, MOoucKa,
aHanu3a U o0padoTku MH(GOPMAIIUU, KOMMYHHUKATUBHBIX HABBIKOB, HABBIKOB M3MEPEHUI, COTPYIHUYECTBA, OE30MacCHOT0 00pallleHusl C BEIECTBAMU B
MMOBCETHEBHOM KU3HU.
3amayamMu u3ydeHus y4eOHOro npeamMera « XumMus» B 9 kiacce SBISIOTCS:
yueOHbIe: HOpMUPOBAHNUE CUCTEMbBl XUMUYECKHUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOU KAPTHHBI MUPA;
pa3BHBAaIOIIHe: Pa3BUTHE JIMYHOCTU OOYYAIOMIMXCS, WX MHTEJUIEKTyallbHOE M HPABCTBEHHOE COBEPLICHCTBOBaHHE, (OpMHUpOBaHHME Yy HHX
T'YMaHUCTHYECKUX OTHOIIIEHUH M SKOJIIOTUIECKH IeJIecO00pa3HOTO MOBEICHHUS B OBITY U B TPYJOBOM JESITEITLHOCTH;
BOCNIHUTATE/bHbIE: (OpPMUPOBAHUE YMEHUI Oe30MmacHOro oOpalieHus ¢ BelecTBaMU, UCTIOIb3yEMbIMH B IIOBCEAHEBHOMN KU3HU; BBIPAOOTKA
MMOHMMAaHUS 00IIECTBEHHOU MOTPEOHOCTH B Pa3BUTHH XUMUH, a Takke (OPMUPOBAHUE OTHONICHUS K XUMHUHU KaK K BO3MOXKHOH 00acT Oymytei
MIPaKTUYECKOM IESITEbHOCTH.



O0mas xapakTepucTHKa y4eOHOro npeamera «XuMHs»

B cootBercTBUM ¢ DenepanbHBIM TOCYIApCTBEHHBIM 00pa30BaTebHBIM CTAHJAPTOM OCHOBHOIO 00IIEro oOpa3oBaHUs ydalluecs TODKHBI OBJIAIETh
TaKMMH MO3HABaTEJIbHBIMU yUEOHBIMU JIEHCTBUSAMH, KaK yMEHHE (OpMYIupOBaTh MpoOJIEMYy U TUIIOTE3Y, CTABUTH LENHU U 33Ja4M, CTPOUTH IJIaHbI
JOCTHXKEHUS 1ieNiell M pelieHus MOCTaBIEHHBIX 3a/1a4, IPOBOANUTh SKCIIEPUMEHT M Ha €r0 OCHOBE JIeJIaTh BHIBOJBI U YMO3AaK/IIOUECHHUS, IPEACTABIATh UX
Hn OTCTauBaThb
CBOIO TOYKY 3peHusi. Kpome 3toro, yuyamuecs J0KHbBI OBJIAJAETh IPUEMAMHU, CBA3aHHBIMU C ONpPENEICHUEM MOHATUIH: OrpaHUYUBATH UX, ONUCHIBATH,
XapakTCepu3oBaTb U CPpaBHUBATL. CJ'IG[[OBaTeJ'II)HO, Ipru U3YUYCHUH XWUMHU B OCHOBHOM IITKOJIC ydyamuecsa AOJIKHBI OBJIACTH y‘IC6HI)IMI/I I[CﬁCTBI/I?IMPI,
HO3BOJISIIOIIMMH UM JI0CTHYb JINYHOCTHBIX, PEIMETHBIX U METAIPEAMETHBIX 00pa30BaTeIbHBIX PE3YJIBTATOB.
[Ipemmaraemast mporpaMma Mo XMMHH PAacCKpbIBAET BKJIAJA y4eOHOTO MpeAMeTa B JOCTHKEHHUE IeNIeil OCHOBHOTO OOIIEro o0pa3oBaHUs U OMPEAEseT
Ba)XHEHIIINE COiepKaTeIbHbIe TUHUN PEAMETa:

BE€IECTBO — 3HaHUA O COCTAaBC M CTPOCHHUH BCUICCTB, HUX Ba)KHEHIIIMX (1)H3H‘-I€CKI/IX U XUMHYCCKHUX CBOI\/'ICTBaX, OMOJIOTHYECKOM I[CﬁCTBHPI;
* XUMHYecKasi peakuusi — 3HaHUsA 00 yCIOBHAX, B KOTOPBIX MPOSBISAIOTCS XUMHUYECKUE CBOMCTBA BELIECTB, CHOCO0AX YNPABICHUS XMMUYECKUMHU
IPOLIECCAMU;
* IPMMeHeHHe BelleCTB — 3HAHUS U OMbIT MPaKTHYECKON JeSITeIbHOCTH C BEIeCTBAaMM, KOTOpbIe HauboJiee 4acTo yHOTPEOSIOTCS B TOBCETHEBHOM
JKHU3HU, IUPOKO HCIIOJIBb3YIOTCA B MIPOMBIIIJICHHOCTH, CCJILCKOM XO3HﬁCTB€, Ha TPAHCIIOPTE;
* I3bIK XUMHMHU — CHCTEMa BaKHEHIINX MOHATHH XUMHUHM U TEPMHHOB, B KOTOPBIX OHHM OIMCHIBAIOTCS, HOMEHKJIATypa HEOPraHMYECKUX BEIECTB, T. €.
UX Ha3BaHMA (B TOM YHCJIE U TPUBHAIBHBIE), XUMHUECKUE (POPMYITBI U ypaBHEHUS, a TaKXKe MpaBUiIa TepeBoaa HHGpOpPMAIK C €CTECTBEHHOTO SI3bIKA
Ha SI3bIK XMMUHU 1 00paTHO.
[Tpu orbGope conmepkaHusi, KOHKPETH3IUPYIOMIETO MPOTPaMMy, YIUTHIBAIIOCH, YTO TIepea oOmMM 00pa30BaHWEM HE CTOMT 3ajada MpodeccroHaIbHON
HOATOTOBKHM O0y4aromuxcs. JTO OMNpeNeuo MOCTPOCHHE Kypca Kak OOIIEKyJIbTypHOIO, HAIllPaBIEHHOTO, MpPEeXae BCEro Ha (GopMuUpoOBaHHE U
pa3BUTHE MHTEpEca K M3y4YEHUIO XMMUHU. YUYTEHa OCHOBHAsi OCOOEHHOCTH MOJPOCTKOBOIO BO3pacTa — Hadajo NEepexoAa OT JETCTBA K B3POCIOCTH,
KOTOPBII XapaKTepu3yeTcsi pa3BUTUEM [T03HABATEIILHON Cephl.

MecTto yyeOHOro npeamera «XuMHs» B y4eOHOM IJIaHe
Pabouas nporpamma paccuntana Ha 68 yacoB (2 yaca B HEJIEIO).
Cpoku peanuzanuu nporpammsl — 1 rof.

®opMbl, METObI H CPEICTBA 00y4YeHHsl, TEXHOJIOTHH
Benymuumu meronamu oOydeHHMs] MPEAMETY SIBJISIOTCS: OObSICHUTENbHO-WUIIOCTPATUBHBIM U PENPOLYKTUBHBIN, XOTS HUCHOIb3YeTCSs M YaCTUYHO-
NOUCKOBBIM. Ha ypokax MCHoOib3yIOTCS 3JI€MEHTHI CIeIYIOIUX TEXHOJOTUN: JTUYHOCTHO -OPUEHTUPOBAHHOE OOyuyeHHe, OOyueHHe ¢ NMPHUMEHEHHEM
onopHsbIx cxem, KT, npoekTHast 1eATeIbHOCTb.
Hcnone3ytotest cienyronie Gopmbl o0ydyeHusi: ydeOHbIe 3aHATUS, HSKCKYPCHM, HAOIIOICHMS, OIBITHI, SKCIIEPUMEHTHI, paboTa ¢ y4eOHOW U
JIOTIOJTHUTEIBHOM TUTEpaTypoi, aHaIN3, MOHUTOPUHT, HCCIIe0BaTeNbCcKast pabota, mpeseHTarms. OnpeneneHHOe MECTO B OBJIAJICHUN JaHHBIM KypCOM
OTBOJIUTCS CAMOCTOSITEIIBHON paboTe: OJAr0TOBKA TBOPUECKUX paboT, cooOmIeHuid, pedepaTos.



Pe3yibTaTam 0CBOCHHMS Kypca XUMHH

JIMYHOCTHBIE:

* B LLEHHOCTHO-OpPMEHTALMOHHOM chepe — YyBCTBO ropAoCTM 3a POCCUMCKYIO XMMUYECKYIO HayKy, TYMaHU3M, OTHOLLEHWE K Tpyay, LeneycTPeMIEHHOCTb;

*  dopmuMpoBaHME LLEHHOCTM 340POBOr0 M HesonacHoro obpasa *KMU3HW; yCBOEHME NPABUA MHANBUAYANbHOIO U KONIEKTUBHOIO 6€30MacHOro noBeaeHus B
ypesBblYaMHbIX CUTYALMUAX, YTPOXKAIOLWMX X KU3HN 1 340POBbIO Nt04el;

* B TpyAoBol chepe — roTOBHOCTb K OCO3HAaHHOMY BblIBOPY AasibHeNLIe obpa3oBaTeibHOW TPaeKTopuu;

* B MO3HABATE/IbHOM (KOTHUTUBHOMN, MHTENNIEKTYyabHOMN) chepe — yMeHMe ynpaB/saTb CBOEN NO3HABATE/IbHOMN AeATeNbHOCTbIO.

* (dopmMpOoBaHME OCHOB 3KONOTMYECKOM KYNbTYPbl, COOTBETCTBYIOLLEN COBPEMEHHOMY YPOBHIO 3KONOTMYECKOTO MbILL/IEHUSA, Pa3BUTUE ONbITA SKONOTUYECKHU
OpPUEHTUPOBAHHOM pedIeKCMBHO-OLLEHOUYHOM M MPAKTUYECKON OeATeNbHOCTU B *KU3HEHHbIX CUTYALUSAX;

MeTal’[peI[MeTHbIe:
* YMCHHUE CaMOCTOSATCIBHO ONPEACIIATh LICIIN CBOCTO O6y‘leHI/I$I, CTaBUTh U (I)OpMyJ'IPIpOBaTB JJIA ce0s HOBBIE 3aJa4u B yqe6e U TO3HABaTEIbHOMN
ACATCIIBHOCTH, pa3BUBAaThb MOTUBBI 1 UHTCPCChI CBOCH IT03HABATCILHOMN JACATCIIBHOCTH,
* YMCHHUE CaMOCTOATCJIIBHO IINIAHUPOBATH IIYTHU JOCTUKCHUA ueneﬁ, B TOM YHUCJIC aJIbTCPHATHUBHBIC, OCO3HAHHO BBI6I/IpaTL Hauboee 3(1)(1)6KTI/IBHBIG
CIIOCOOBI pPCUICHUA y‘le6HBIX M IIO3HABATCIIbHBIX 3a1a4,
® YMCHHUEC COOTHOCUTH CBOU JIENCTBUS C IJIAaHUPYCMBIMHU PEC3yJibTaTaMU, OCYIICCTBIIATH KOHTPOJIb CBOEM JesITEIbHOCTHU B nmponecce JOCTUXKCHHUA

pe3ynbTara, OlpeaesaTh CIocoObl ISHCTBUM B paMKax MPENIOKEHHBIX YCIOBUI M TpeOOBaHM, KOPPEKTUPOBATh CBOM JEHCTBHS B COOTBETCTBUH C
M3MEHSIOLIEHCS CUTYaLUEH;

® YMCHUEC OLICHUBATD MMPABUJIBHOCTD BBITIOJIHCHUA y‘IG6HOﬁ 3aJa4Hu, COOCTBEHHBIC BO3MOXKHOCTH €€ peICHUs;

® BJIAACHUEC OCHOBAMU CAMOKOHTPOJISA, CAMOOLCHKH, IIPUHATUA peI_LIeHI/Iﬁ " OCYHICCTBJICHHUA OCO3HAHHOTO BLI60pa B yqe6H0171 U TI03HaBaTEIbHOM
JCATCIIbHOCTU,

® YMCHUC ONPCACIIATHL IMOHATHA, CO31aBaATh 0606IJ_IGHI/I$I, YCTaHaBJIMBATL aHAJIOI'UH, KJIaCCI/I(I)I/II_II/IpOBaTB, CaMOCTOATCIIbHO BBIGI/IpaTB OCHOBAHHA U

KPUTEPUU ISl KJIaCCU(PUKAINH, YCTAHABINBATH MPUIMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE PACCYKIICHUE, YMO3AKIIIOUeHHE (MHIyKTHBHOE,
JeAYKTUBHOE M TI0 aHAJIOTUH) U JeJIaTh BHIBOJIBI;
. YMEHHE CO3/1aBaTh, MPUMEHSAThH U MPEoOPa30BbIBaTh 3HAKU U CUMBOJIBI, MOZEIIN U CXEMBbI JJIsl pelIeHUs Y4eOHbIX U TIO3HABATEIbHBIX 3a/1a4;
. YMEHHE OpraHU30BbIBaTh Y4eOHOE COTPYAHHUUYECTBO U COBMECTHYIO JESATEIILHOCTh C YUUTEIEM U CBEPCTHHUKAMU; pabOTaTh MHAUBHUYAJIBHO U B
rpynne: HaXoAWTh OO0Ilee pelieHHe M paspeliaTh KOH(IUKThI HAa OCHOBE COINIACOBAHMSA MO3ULMHA M y4€Ta HHTEpecoB; (OPMYIHPOBATh,
apryMEeHTUPOBATh U OTCTAUBaTh CBOE MHEHUE;
. YMEHWe 0CO3HaHHO UCMO/b30BaTb PeYEBble CPEACTBA B COOTBETCTBUM C 3afa4eil KOMMYHUKALMK A1A BbIPAXKEHUA CBOWX YYBCTB, MbIC/IEW U
noTpebHOCTEN; NNAHMPOBAHUA U PETYNALMUN CBOEW AEATENbHOCTU; BNAJEHMWE YCTHOM U NUCbMEHHOM Peybto, MOHOIOTMYECKOW KOHTEKCTHOM peuybto;
. dbopMHUpOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B OOJIACTH UCTIONB30BaHUS HH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHI;



. dbopMupoBaHHUEe M pa3BUTUE DKOJIOTMYECKOTO MBIIUICHHUS, YMEHHE NPUMEHSATh €ro B I103HABaTEJIbHOM, KOMMYHUKATHUBHOW, COLMAIbHOU
MIPAaKTHKE U TPOo(dhecCHOHATBHON OpHUEHTALINH.

IIpenmeTHbIe:

1.B no3naBarenbHoii cdepe:
b AaBaTb OIIPCACIICHUA H3YUYCHHBIX HOHATHH: «XUMHUYECKUU OJICMCHT», «aTOM», «HUOH», «MOJICKYIa», «IPOCTBIC MW CJIOXKHBIC BCUICCTBA»,
«BEIIIECTBO», «XUMHUYECKass (OpMylIa», «OTHOCUTEIIbHAs aTOMHas Macca», «OTHOCUTEJIbHASs MOJICKYISIpHAs Macca», «BaJCHTHOCTBY, «CTCICHb
OKHUCJICHUS», «KPUCTAIIUYECKAs PEIIeTKa», «OKCUAB), «KUCIOTBD», «OCHOBAHUS», «COIH», «aM(OTEpHOCTH», «MHIUKATOPY», «IEPHUOAMYECKHIA
3aKOH», «IEpPUOAMYECKas  TaONWIa», «U30TOMBI», «XUMHUUYECKAas CBS3b», «IIIEKTPOOTPUIIATEIHLHOCThY, «XHMHUYECKas PpEaKIusy), «XUMHUYECKOe
YpaBHEHHE», KT€HETUUECKAs CBSI3b)», KOKUCIIEHUE, «BOCCTAHOBICHHUEY, «INIEKTPOJIUTHYECKAS TUCCOLHUAIUN), «CKOPOCTh XMMHUYECKOU PEaKkluny,;

. OnucaTh IEMOHCTPAIIMOHHBIE U CAMOCTOSITEILHO MTPOBEICHHBIE XUMUYECKHUE IKCTIEPUMEHTHI;
. OMUCHIBATH U Pa3IU4aTh U3yYEHHBIE KIACChl HEOPTaHUYECKUX COCIUHEHUMN, IPOCTHIE U CIIOKHbBIE BEILIECTBA, XUMUYECKHUE PEAKIUU;

. KJIacCU(UIIUPOBATh U3YUCHHbIE OOBEKTHI U SBJICHUS;

. JienaTh BBIBOJBI M YMO3AKIIOUCHUS M3 HAOMIOACHHM, M3YYCHHBIX XUMHUYECKHUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOWCTBA HEW3YYCHHBIX
BEIIECTB MO aHAJIOTUU CO CBOMCTBAMU M3YYCHHBIX;

. CTPYKTYpPHPOBaTh U3YUECHHBII MaTepual U XUMUYECKYI0O HHPOPMALIHIO, TOTyYEHHYIO U3 IPYTUX UCTOYHHUKOB;

. MOJIEIMPOBATh CTPOEHUE aTOMOB AJIEMEHTOB 1-3 Mepruo0B, CTPOCHHE IPOCTHIX MOJIEKYIT,;

2.B IeHHOCTHO — OPMEHTAIMOHHOM cepe:

. aHAJM3UPOBATh U OILEHHMBATH IMOCIEACTBUS JUII OKpYXArolled cpelbl ObITOBOW M MPOM3BOJCTBEHHOW JEATENHOCTU YEJIOBEKA, CBI3aHHOU C
nepepaboTKON BEIIECTB;

3. B TpynoBoii cepe:

. IIPOBOJINTH XUMHUUYECKUN IKCIIEPUMEHT;

4. B cdepe 0e30n1aCHOCTH KU3HEAEATEIbHOCTH:
. OKa3blBaTh IIEPBYIO IIOMOIIb IPU OTPABICHUSAX, OXKOrax W JPYyruX TpaBMax, CBS3aHHBIX C BeIIeCTBAaMH U J1a0OpaTOpHBIM
000pyIOBaHUEM.

Coaep:xanue yue0HOIo npeamera, Kypca.

Xumust 8 kinace
(2 yaca B Henes1ro, Beero 68 4)



Conep:xkanue Kypca

Brenenue. O0mas XapakTepucTUKa XUMHUYECKHUX JIeMEHTOB U XuMuieckux peakuunid. Ilepumonnuecknii 3akon u Ilepuonnyeckas cucrema
xumunueckux iemMenToB . U. MenaeseeBa (10 u)

XapaKTepucTHKa JIEMEHTa 10 €ro mojoxeHuto B [lepuoguyeckoit cucreme xumudecknx aeMenToB Jl. M. MenneneeBa. CBolcTBa OKCHIOB, KHCIIOT,
OCHOBAaHHUH M COJIEH B CBETE€ TEOPUM IIIEKTPOJUTUYECKOM IUCCOLMALMU M OKUCIEHMSI-BOCCTAHOBIIEHUA. [IoHATHME O NEpeXOOHBIX 3JIEMEHTaX.
AMdorepHocTh. [eHeTnueckuii psin nepexonHoro ieMenta. Ilepumonmueckuil 3akoH u [lepuoaunueckas cuctema xummuueckux snemeHtos I, U.
MenneneeBa. XumMuueckasi OpraHu3anysi >KMBOW U HEKUBOM NIPUPOJbl. XUMUYECKUN COCTaB siipa, MAaHTUU U 36MHOM KOpbl. XUMUYECKUE JIEMEHTHI B
KJIETKaX JKUBBIX OpraHu3MoB. Makpo- u Mukpoa3iaemMeHTbl. O0001eHIe cBeleHui 0 XuMuueckux peakuusax. Kiaccupukanys XuMruueckux peakiui mo
Pas3IMYHBIM MPU3HAKAM: «UYHUCIO U COCTAB PEarupyroliux U 00pa3yrolUXCsl BELIECTBY, «TEMI0BOH 3 PEeKT», «HaNpaBIeHHE», «M3MEHEHHE CTeleHen
OKHUCJICHHS 3JIEMEHTOB, OOpa3yIOLIMX pearupyrouiue BelecTBay, «(dasza», «ucroip30BaHUE Karanu3aropa». [loHATHE O CKOPOCTH XUMHYECKOM
peakiyy. GakTopsl, BIUAIONIME HA CKOPOCTh XUMUYECKUX peakiuil. Katanuzatopsl u karanu3. MHrMOUTOpbl. AHTHOKCHIAHTHI.

JdemoHcTpaumu.

Paznuunsle gopmel Tabmuue! J[. . MenneneeBa. Monenu atoMoB 3J1eMEHTOB 1—3-ro mepuoaoB. Mojenb CTpOeHHsl 3eMHOTO Iapa (IOoNepevHbIi
pa3pe3). 3aBUCUMOCTb CKOPOCTH XMMMYECKOM peakuuu OT MPHUPOJbl Pearupyrolux BELIECTB. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakuuu OT
KOHLIEHTpAallMM PEarupyrolux BEIECTB. 3aBUCUMOCTb CKOPOCTH XMMMUYECKOM peaklUuu OT IUIOIIAIM CONPUKOCHOBEHHUS PEarupyrollMX BEIIECTB
(«xumsImMi cioil»). 3aBUCUMOCTh CKOPOCTU XUMUYECKOW PeaKuy OT TEMIIEpaTyphbl pearupyronux BemecTB. [OMOreHHbIN U TeTepOreHHbIN KaTaau3bl.
depmeHTaTUBHBIN Katanu3. MHrubuposanue.

JlaGopaTopHble ONBITHI.

1. IlomyueHnue rugpokcua IMHKA U UCCIIENOBAHUE €ro CBOUCTB. 2.MoaennpoBanue nocrpoenus llepnonnyeckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneesa. 3. 3amemenue sxene3oM menu B pactBope cyiabdara memau (II). 4. 3aBUCMMOCTH CKOPOCTH XUMHUYECKOW PEaKIMH OT MPHUPOIBI
pearupyromux BEIECTB Ha IPUMEPE B3aUMOICHCTBYSI KUCIIOT C METaJJIaMU.

5. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW peakluy OT KOHIEHTPALUU pearupyrolx BeleCcTB Ha IPUMEPE B3aUMOIECHCTBHS [IMHKA C COIISIHOM KHCIIOTOM
pa3IMYHOMN KOHIIEHTPALUH.

6. 3aBUCUMOCTb CKOPOCTH XMMHYECKOH peaklMy OT IUIOLaJd CONMPUKOCHOBEHHUS pearupyroulux BemecTs. 7. MonenupoBaHue «KUIISILIEro ciosh». 8.
3aBUCHUMOCTh CKOPOCTU XMMHMUYECKOH PEaKIMU OT TEMIIEpaTyphbl pearupyronmx BeIeCTB Ha pumepe B3auMoseiicteus okcuna meau (II) ¢ pactBopom
CEepPHOM KHUCJIOTHI Pa3InyHON TeMrepaTypsl. 9. Pa3noxeHue nepokcuaa Boaopoaa ¢ moMmolnsio okcuaa mapranma (IV) u xaramasel. 10. OGHapyxeHue
KaTaJjia3bl B HEKOTOPBIX MUILIEBBIX MpoaykTax. 11. IHrubupoBaHue B3auMOIEHCTBUS KUCIIOT ¢ METANIaMH YPOTPOIIMHOM.

IIpenmeTHbIe pe3yabTaThbl 00y4eHUs

Yuamuiics 10J1KeH ymems:

WCIIOJIB30BaTh MPHU XapAKTEPUCTUKE IPEBPAIICHHUM BEIIECTB IMOHATHA: «XUMUYECKAS PEAKLUD», «PEAKUUU COCAVHEHUS», «PEAKIMH PA3IOKCHUSI,
«peakuy 0OMEeHay», «PeaKkIK 3aMeIleHUs», «PEeaKLUU HEUTpaIu3aluny, «IK30TepPMUUYECKIE PEAKLIUNY, «IHI0TEPMUUECKHE PEAKLUN», «00paTUMbIe
peakuum», «HeoOpaTUMble peakUUU», «OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PpEAKIMU», «TOMOTCHHBIE pPEaKLUN», «IETEPOreHHbIE PEAKIUI,



«KaTAIMTHYECKAE PEAKIINN», «HEKATATUTUYCCKHE PEaKIUM», «TETUIOBOH APQPEKT XUMHUECKOH pPEaAKIUN», «CKOPOCTh XUMHUYECKOW pPEaKIum»,
«KaTanm3aTopy;

XapaKTepU30BaTh XMMHMUYECKHE IEMEHThl 1—3-ro mepuoioB mo ux mnojoxkeHuto B llepuonuyeckoil cucreme xumuueckux anemeHto [ U.
MeHeneeBa: XUMHUYECKHI 3HAK, MOPSAAKOBBI HOMEp, MEPHOJ, IPyMIa, MOArPYyINa, OTHOCUTEIbHAs aTOMHAs Macca, CTPOEHUE aToMa (3apsia sjpa,
YHCJIO IPOTOHOB U HEUTPOHOB B sApe, O0IEE YNCIIO 3IEKTPOHOB, PAaCIPEIEICHUE MIEKTPOHOB MO MIEKTPOHHBIM CIIOSIM, IIPOCTOE BEIIECTBO, (hopMmya,
Ha3BaHME U THII BBICIIETO OKCHA U TUAPOKCUA, JIETY4Eero BOJOPOAHOTO COEMHEHUS (11 HEMETAIOB));

XapaKTepU30BaTh OOIIMEe XMMHUYECKHE CBOWCTBA aM(OTEPHBIX OKCHAOB M THIPOKCHIOB; TNPHUBOAWTH TNPUMEPHI PEAKIUH, MOATBEPIKIAIOIINX
XUMUYECKHE CBOMCTBA aM(OTEPHBIX OKCHUJIOB U TUAPOKCUIOB;

JIaBaTh XapaKTEPUCTHKY XUMHUYECKHUX PEAKIUi MO YHCIY M COCTaBy MCXOIHBIX BEIIECTB M MPOAYKTOB PEaKLNH; TEIUIOBOMY 3P EKTY; HAIIPABICHUIO
IIPOTEKAHUS PEAKIMK; U3MEHEHUIO CTENIEHEN OKHUCIIEHUS 3JIEMEHTOB; arpEraTHOMY COCTOSIHAIO HCXOHBIX BEIIECTB; YYaCTHIO KaTajau3aTopa,

OOBSICHAT, WM TPUBOJUTH TPUMEPHI BIMSHHAS HEKOTOPHIX (PAKTOpOB (IpUpoOna pearupyrolux BEHIECTB, KOHICHTpAIMs BEIIECTB, JABJICHUE,
TeMIeparypa, KaTajn3aTop, HOBEpXHOCTh COIPUKOCHOBEHMS PEarupyomuX BEIIeCTB) Ha CKOPOCTh XUMHUECKUX PEAKIIMIA;

HaOJI01aTh U ONMCHIBATh YPABHEHMSI pEAaKLIUN MEX/1y BEILIECTBAMHU C TIOMOIBIO €CTECTBEHHOTO (PYCCKOIO MJIM POAHOIO) A3bIKA U S3bIKA XUMUU;
IPOBOAMTH OIBITHI, MOATBEPKIAIOIINE XUMUUECKHE CBOWCTBA aM()OTEPHBIX OKCHUJIOB U THAPOKCHUIIOB; 3aBUCUMOCTb CKOPOCTH XUMHUYECKON pEeaKLuu OT
pa3nuuHbIX  (aKTOpOB (NMPHPOAA pPEarupyroUIMX BEHIECTB, KOHICHTpAIMs BEIIECTB, IaBICHHE, TEMIeparypa, KaTalnu3aTop, TOBEPXHOCTh
COIPUKOCHOBEHHSI pearupyromux BeIecTs).

MertanpeameTHble pe3yabTaThbl 00yYeHus

VYyamuiicst 10JIKeH ymemn:

OTIPEETIATH LeTh YUeOHOUM AeSITENFHOCTH C MOMOUIBIO YUUTENSI U CAMOCTOSTENIbHO, UCKaTh CPEJCTBA €€ OCYILECTBICHHs, padoTast Mo IUIaHy, CBEPSThH
CBOM JICWCTBUS C LEINBIO U MIPH HEOOXOAMMOCTH UCTIPABIIATH OMIMOKU C TIOMOIIBIO YYUTENS H CAMOCTOSATENBHO;

COCTAaBJIATh AHHOTAIIUIO TEKCTA;

CO3[1aBaTh MOJIENIN C BBIJICJICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa M MPEACTABICHHEM MX B MPOCTPAHCTBEHHO-TPA(UUECKONW MM 3HAKOBO-
CUMBOIIMYECKOH opme;

OTNpeAEATh BUAbI KIacCU(PUKAIMK (€CTECTBEHHYIO U HCKYCCTBEHHYIO);

OCYIIECTBIIATh MPSAMOE JENYKTUBHOE JI0KA3aTeNbCTBO.

Tema 1. Metanast (14 u)

[Tonoxxenne meramnoB B [lepumoamueckoil cucreme xumuueckux snemeHToB [[. M. MenzgeneeBa. Meraminueckas KpUCTaNIMYecKash pelieTKa U
MeTaJUTMYecKasi XuMH4Ieckas cBsi3b. O0mue gpusnmueckne cBoiicTBa MeTa/u10B. CIUIaBbl, MX CBOWCTBA U 3HAYCHHE. XMMUYECKHE CBOMCTBA METAJNIOB KaK
BOCCTaHOBHTEJICH, a TAK)KE B CBETE MX MOJOXKECHUS B IEKTPOXUMUYECKOM PSly HAMpshKeHUU MeTtamioB. Koppo3us meTannoB u crnocoObl 00pbOBI ¢
Hel. Metamiel B ipupoae. O0miue crniocoObl UX MOTYYCHHUS.



OO0urasi XapakTepUCTHKA IIEJOYHBIX MeTa/I0B. Metaiutsl B mpupose. O6mue cioco0sl ux nomyderus. Ctpoenne atomoB. lllemounsie MeTamisr —
IpOCTHIE BelllecTBa. BakHeilue coeiMHeH s MEeN0YHbIX METANIOB — OKCHUJIbI, TUAPOKCUABI U CONHU (XJIOPHIbI, KapOOHATHI, CYab(aTbl, HUTPATHI), UX
CBOWCTBa M MPUMEHEHNE B HAPOJAHOM X03siiicTBe. KanuitHbie ynoOpeHusi.

O0mas xapakTepuCTHKA 31eMEHTOB I1aBHOM noaArpynnsl Il rpynnst.

Crpoenue aromoB. lllenouHo3emenbHblE MeTalbl — MPOCThIE BellecTBA. BaxHeline coeAMHEHHs IIETOYHO3EMENbHBIX METAJUIOB — OKCHUJBbI,
TUJPOKCHUJIBI U COJIU (XJIOPUIbI, KApOOHATHI, HUTPATHI, CYIb(arhl, hocdarsl), MX CBONCTBA U MPUMEHEHUE B HAPOIHOM XO3sIHCTBE.

AJIIOMUHH.

Crpoenne aroma, (pu3nueckue M XMMHUYECKHE CBOICTBa mpocTtoro BemecTBa. COEIUHEHUS ATIOMHUHUS — OKCHI M TUAPOKCHI, MX aM(OTEpHBIN
xapakrep. Baxxueimue conu amoMunus. [[puMeHeHre aIFOMUHUS U €r0 COCIMHEHHM.

Keaeso.

Crpoenue atoma, pu3MHECKUe U XUMUYECKUE CBOMCTBA MPOCTOro BemecTna. I enetnueckue paasl Fe™? u Fe
Baxkneiimue conu >xene3a. 3HaUCHUE JKEJI€3a U €r0 COENMHEHUN I IPUPOBI M HAPOJHOTO X031 CTBA.
JdemMoHCTpaumu.

OO0pa3ipl MENTOYHBIX U IIEJI0YHO3eMEIbHBIX MeTanmaoB. O0pasisl criiaBoB. B3auMoneiicTBue HaTpus, JIUTUS U Kajblug ¢ Bopoil. BzaumopelicTBue
HATpHs U MarHus ¢ Kuciopoaom. BzaumopeiictBue meramioB ¢ Hemetaamu. [lonydaenne ruapokcunos xkenesa (I1) u (111).

JlabopaTopHbIie ONBITHI.

12. B3aumogeiicTBue pacTBOPOB KUCIIOT U coliell ¢ MeTtaiutaMu. 13. O3HakomiieHue ¢ pynamu xkeinesa. 14. OkpalinBaHue IIaMeHH COJISIMU IET0YHbIX
MeTtauioB. 15. B3aumogeiictBue kanbuus ¢ Boaou. 16.I1lonydenue rugpokcuaa Kanbius U UCCIEIOBAHUE €r0 CBOMCTB.

17. Ilonmy4yeHue TUApPOKCHIA ATIOMHHMS M HCClIeJOBaHME ero cBoicTB. 18. BzaumonelicTBue sxeneza c¢ coistHoW kucioroi. 19. Ilomyuenue
runpokcuoB xenesa (II) u (1) u uzyuenue ux cBOMCTB.

IIpenmeTHBbIe pe3yabTaThbl 00y4eHUs

Yyamuics J0JKeH ymemy:

UCIIOJIb30BaTh IMPH XapPAKTEPUCTUKE METAIJIOB M MX COCAUHEHHUM MOHATHUS: «METAJUIbD», «pPsii AKTUBHOCTH METAIIJIOB), «ILEJIOYHbIE METAJUIB»,
«ILETOYHO3EMETIbHBIE METaJUIbD), MCIONb30BATh UX IPU XapPaKTEPUCTUKE METAJJIOB; 1aBaTh XapaKTEPUCTUKY XUMUYECKUX 3JIEMEHTOB-METAIIIOB
(LIETOYHBIX METAJUIOB, MarHus, KajblUs, aJlOMUHHUSA, XKeje3a) Mo MX mnojoxeHuto B Ilepuomnueckoil cucreme Xxumuyeckux snemeHTtoB [l U.
MeHnpeneeBa (XUMHUECKUN 3HAK, MOPSIKOBBIM HOMeEp, NEpuoJ, TPpyMIa, MOArpyIna, OTHOCUTENIbHAs aTOMHAs Macca, CTPOGHUE aToMa (3apsia sjpa,
YHCIIO TPOTOHOB ¥ HEUTPOHOB B SAPE, 00IIee YHCIIO IEKTPOHOB, PACIPEICICHNE SJICKTPOHOB 110 3JICKTPOHHBIM CJIOSIM), TIPOCTOE BEUIECTBO, (popMyra,
Ha3BaHME U TUII BBICIIETO OKCUA U TUAPOKCUIA);

Ha3bIBaTh COEIMHEHUS METAJIJIOB U COCTABIIATH UX (POPMYJIBI 110 HA3BAHUIO;

XapaKTepu30BaTh CTPOEHHE, O0IIMe (PU3NUECKUE M XUMUYECKUE CBOICTBA IPOCTHIX BEIIECTB-METAJIIOB;

OOBSICHATH 3aBUCUMOCTb CBOMCTB (MJIM MpECKa3bIBaTh CBOMCTBA) XMMHUECKHUX 3JIEMEHTOB-METAIIOB (pajinyc, METaNINYECKUE CBOMCTBA 3JIEMEHTOB,
OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA AJIEMEHTOB) M 00pa3yeMbIX UMM COEIMHEHUH (KHCIOTHO-OCHOBHBIE CBOWCTBA BBICIIMX OKCHAOB U
TUIPOKCHUJIOB, OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) OT MoJioskeHus B [lepuonndeckoit cucreme xumuueckux snemeHToB J1. . Menneneena;
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OTIMCHIBATh OOIIMNE XUMUIECKHAE CBOMCTBA METAJIOB C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIM POIHOTO) SI3bIKA U SI3bIKA XUMUU;

COCTaBJISITh MOJIEKYJSIPHBIE YPAaBHEHHS PEAKIMi, XapaKTepU3YIOLIUX XUMUYECKHE CBOMCTBA METAUIOB M UX COEIMHEHMI, a TaKKe 3JIEKTPOHHBIE
YpPaBHEHUS MPOLECCOB OKUCIICHHUS-BOCCTAaHOBJIEHNUS,

YpaBHEHUS MEKTPOIUTHUECKON TUCCOUALIMU; MOJIEKYIISIPHBIE, TIOJTHBIE U COKPALICHHbIE MOHHBIE YPABHEHUSI PEAKIUI C yYACTUEM AJIEKTPOIUTOB;
YCTaHABIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXKy CTPOCHHEM aTOMa, XMMUYECKOW CBS3bI0, TUIIOM KPUCTAJUIMYECKON PEIIETKH METAJUIOB M UX
COEIMHEHUH, UX O0IKUMHU (PU3HMUECKUMH U XUMUYECKUMH CBONCTBAMH,

ONKMCHIBATh XMMHYECKUE CBOMCTBA ILEJIOYHBIX M IIEJIOYHO3EMEIBHBIX METAUIOB, a TAKXKE AJIOMUHHS M JKEJI€3a U UX COCAUHEHUM C MOMOULIBIO
€CTECTBEHHOTO (PYCCKOTO MIIM POAHOTIO) S3bIKA U SI3bIKA XUMUU;

BBITIOJTHSITh, HAOJIONATh M OMTUCHIBATH XUMUYICCKUN IKCTICPUMEHT 10 PACIIO3HABAHUIO BAKHEHIITUX KATHOHOB METAJIOB, THAPOKCHI-HOHOB;
AKCIIEPUMEHTAJIbHO MCCIIEIOBAaTh CBOMCTBA METANIOB U UX COEAMHEHUM, PEIIaTh SKCIIEPUMEHTAIbHbIE 3a]1auu 110 TeMe «MeTauibly;

OMHUCHIBATh XUMUYECKHUI YKCTIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIJIM POJTHOTO) SI3bIKA U SI3bIKA XUMUU;

MIPOBOJIUTH PACUYETHI MO0 XUMUYECKUM (DOpMyNaM U YpaBHEHHSIM PEAKLUN, MPOTEKAIOIIUX C YIaCTHEM METAIJIOB U UX COSAMHEHUN.

MeTtanpeaMeTHble pe3yabTaThbl 00y4eHUsA

Yyamuics 10JKeH ymemp:

paboTtarh MO COCTaBJIECHHOMY IUIAHY, UCTIOIb3YsI Hapsily ¢ OCHOBHBIMHU U JOTOJHUTEIIbHBIC CPEACTBA (CIPABOUYHYIO JINTEPATYPY, CIOKHBIE MPUOOPHI,
cpenctBa MKT); ¢ moMomipio yuuTens oTOMpaTh A pelieHusl Y4eOHbIX 3a/1au HeoOXOAMMbIE CIOBApH, SHIMKIONEANH, CIIPABOYHUKH, HJIEKTPOHHBIE
JIACKU;

COTOCTAaBIATh U OTOMpaTh MH(POPMALINIO, TTOTYYECHHYIO U3 PA3THUYHBIX UCTOYHUKOB (CIOBApH, SHIMKIONEANUU, CIIPABOYHUKH, IEKTPOHHBIC JHMCKH,
cetb UHTEpHET);

MPEICTaBIATh HH(OPMAIIMIO B BUJIE TaOIHII, CXEM, ONTOPHOTO KOHCIIEKTa, B TOM uncie ¢ npumeHeHneM cpencts UKT;

0hOpMJIISITH CBOM MBICITH B YCTHOW U NMUCHbMEHHOM PEYH C YYETOM CBOMX YUEOHBIX U KU3HEHHBIX PEUEBBIX CHUTYaIlMd, B TOM UYHCJIE C IPUMEHEHUEM
cpencts UKT;

COCTABJISATh PELUEH3UIO HA TEKCT;

OCYILECTBIIATH J1I0KA3aTeIbCTBO OT MPOTUBHOTO.

Tema 2. IIpaktukym 1. CBolicTBa METAJLI0OB M X coequHenuii (2 4)'

1. OcyuiecTBieHHE NENOYKH XMMUYECKUX MpeBpaieHuid. 2. [lonyyenue u cBOCTBa cOeqMHEHUN MeTaINOB. 3. PelleHne skcriepuMeHTaIbHbIX 3a1a4
Ha pacro3HaBaHUE U MOJIYYEHNUE COCTMHEHUN METAIIOB.

IIpeameTHbIe pe3yJibTaThl 00y4YeHUs

VYyamuiicst J0JIKeH ymemn:

oOpaitnatbcs ¢ 1abopaTopHBIM 000PYIOBAaHUEM U HarpeBaTeIbHBIMU MPUOOPAMU B COOTBETCTBHH C MPABUIIaMU TEXHUKU O€30MTaCHOCTH;

HaOJIOaTh 32 CBOMCTBAMU METAJIJIOB M X COSAMHEHUH U SIBJICHUSAMH, IPOUCXOISIIIUMH C HUMH;

OTHCHIBATh XUMUYECKHUI SKCIIEPUMEHT C TTIOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO MJIH POJTHOTO) SI3bIKA U S3bIKA XUMHUH,

JIeTIaTh BBIBOJBI MO pe3yyibTaraM MPOBEAECHHOIO SKCIIEPUMEHTA.



MertanpeaMeTHbIe pe3yJabTaTbl 00y4eHUs

Yyamuics 10JKeH ymemp:

OTIPENIeNIATh, HCXO/S U3 YUeOHOH 3a/1auu, HEOOXOAUMOCTD UCTIONB30BaHMSI HAOIIOCHHS WIIA DKCTIEPHMEHTA.

Tema 3. Hemerasubl (25 4)

OOmras xapakTepuCTHKa HEMETAJUIOB: MoyiokeHne B [lepuommyeckoit cucreme xumudeckux sneMeHToB J[. . MenaeneeBa,0c00€HHOCTH CTPOCHUS
aTOMOB, 3JIEKTpoOTpULaTeNbHOCTE (D0) KakMepa «HeMeTalIM4YHOCTH», psin D0. Kpucramnuyeckoe CTpoeHHE HEMETAJUIOB — MPOCTHIX BEIIECTB.
Annorponus. duznyeckue cBoiicTBa HeMeTau10B. OTHOCUTENBHOCTD MOHATUN «METAIUDY U «HEMETAID).

Bonopon.Ilonoxenue Bonopoaa B Ileprognueckoii cucreme xumuueckux snemeHToB . . MenneneeBa. Ctpoenue atoma u Mosnekyibl. usndeckue u
XUMHUYECKHE CBOMCTBA BOJOPO/A, €r0 NOJy4CHHE U IPUMEHEHH

Bona.

Crpoenne Monexynbl. BomoponHas xumudeckasi cBs3b. PHU3NMUECKHE CBOWCTBA BOABL. AHOMaJIMU CBOMCTB BOABL. ['mapodwuibHble H THAPOPOOHBIE
BelecTBa. XUMHUYECKHUEe CBOicTBa Boabl. KpyroBopor Boasl B mpupone. Bomoouncrka. Aspanusi Boasl. BeiToBble GMIbTpbl. MuHEpalbHbIE BOABI.
JuctuminpoBaHHas BOJA, €€ MOJy4eHHE U IPUMEHEHHE.

O0mas XxapaKkTepuCTHKA rajJ10r¢HOB.

Crpoenue atomoB. [IpocThie BelecTBa U OCHOBHBIE COEIMHEHUS TaJIOTEHOB, X CBOMCTBA.

Kparkue cBenenus o xyope, 6pome, ¢prope u ione. [IlpuMeHneHue raJoreHoB U X COSTMHEHUIN B HAPOTHOM XO3SHUCTBE.

Cepa.

CrtpoeHue aroma, ajsIOTPOMHMsI, CBOWCTBA U MpuUMeHeHHe pombuyeckoir ceprl. Oxcunsl cepol (IV) u (VI), ux momyudenue, cBOMCTBa M IMpUMEHEHHUE.
CepHast KUCJIOTa U €€ COJIM, UX MPUMEHEHHE B HAPOJHOM X03sicTBE. [I[pOM3BOACTBO CEPHOM KUCIIOTHI.

A3o0T.

CrpoeHue atoMa U MOJIEKYIbl, CBOMCTBA MPOCTOTO BEIIeCTBa. AMMHUAK, CTPOCHUE, CBOICTBA, MojyueHue U npuMenenue. Con aMMOHMsI, UX CBOMCTBa
u npuMenenue. Oxcunpl azota (1) u (IV).

A3OTHasi KUCIIOTa, €¢ CBOMCTBAa W NMpHMEHeHHe. Hutparel m HUTPUTHI, TpoliieMa WX COICPIKAHUS B CEIbCKOXO3IHCTBEHHOW MPOIYKIMH. A30THBIE
yAOOpEeHHUS.

Dochop.

Crtpoenue aroma, ajulOTpOmus, CBoicTBa Oenoro u kpacHoro ¢ocdopa, ux mnpumeneHue. OcHOBHbIe coeauHeHus: okcun (ochopa (V) u
oprodochopnas kuciora, pocharsr. DochopHbie ynodpeHus.

Yraepon.

Crpoenne aroma, ajulOTpOIUs, CBOWMCTBa Monmubukawmii, mpumeHerne. Oxcunsl yriepoaa (II) m (IV), ux cBoiictBa u npumenenune. KapOoHats:
KaJIBLIUT, CO/Ia, MTOTAIll, UX 3HAYEHHUE B MPUPOJIE U KU3HU YEIIOBEKA.

Kpemnuuii.

CrtpoeHue atoma, KpUCTAJUIMUECKH KpeMHHUH, ero cpoiictBa u mpumenenue. Oxcua kpemuus (IV), ero mpupomanbsie pazHOBUAHOCTH. CHIIHKATHI.
3Ha4eHHE COeTMHEHUI KPEMHHUS B )KUBOM U HeXUBOU npupoje. [IoHATHE O CHIIMKATHON MPOMBIIIIIEHHOCTH.



JdemoHcTpanmnu.

OO0pa3upl ragoreHoB — MPOCTHIX BelIecTB. B3ammozeicTBHE TaloreHOB C HATpHEM, C aJlOMUHUEM. BbITeCHEeHHE XJIOpoM Opoma WM uoja U3
pacTBOpOB UX conel. B3anmoneincTBrue ceprl ¢ MeTaaiaMu, BOJIOPOJOM U KHCIOPOIOM. B3anmoneicTBue KOHUEHTPUPOBAHHOM a30THOM KHUCIIOTHI €
Mmenpto. [lormmomienne yrieM pacTBOPEHHBIX BEIIECTB WM Ta30B. BoccraHoBineHue menu u3 ee okcuaa yrieM. OOpasibl MPUPOAHBIX COENUHEHUM
xJopa, cepsl, ¢ocdopa, yrmiepona, kpemMHus. OOpas3mbl BaKHEHIINX IS HApPOIHOTO XO3SHCTBa Cynb(aToB, HUTpaToB, KapOoHaTOB, (ocdaros.
OO6pa3ipl cTek1a, KepaMHUKH, [IEMEHTA.

JlabopaTopHble ONBITHI.

20. Ilonyyenune u pacmosHaBaHue Bogopoda. 21. MccrmemoBanue MOBEPXHOCTHOTO HaTsKEHHsS Boabl. 22.PacTBopeHHe mepMaHTraHata Kaiaus WU
METHOTO Kyropoca B Bojne. 23. ['mapararus o6e3BokenHoro cynbdara meau (I11). 24. M3rotoBiieHrne THIICOBOTO OTIIEYATKA.

25. O3HaKOMJIEHHE C KOJUIEKIHEH OBITOBBIX GUIBTPOB. 26. O3HAKOMIIEHHE C COCTaBOM MHUHEpaIbHOU BObL. 27. KauecTBeHHas! peakilys Ha raJoreHu -
nonsl. 28. [lonydyenue u pacno3zHaBanue kuciopoaa. 29. [openue cepsl Ha Boznyxe u B kuciopose. 30.CoiicTBa pa30aBieHHON cepHOMl KUCIOTHI. 31.
N3yuenue cBoiicTB ammuaka. 32. PacnosHaBanue coneil amMmoHus. 33. CBoiicTBa pa30aBieHHOW a30THOW KucioTel. 34. B3aumopelicTBue
KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI ¢ Mefpio. 35. [operne dpocdopa Ha Bo3ayxe u B kuciopose. 36. Pacno3naBanue docdaron. 37. [operne yrist
B kuciopoze. 38. [lomyueHnue yronbHOM KUCIOTH U u3y4deHue ee cBoicTB. 39. [lepexon kapOoHATOB B THAPOKAPOOHATEHI.

40. Paznoxenue runpokapOonara Harpus. 41. [lomydenue KpeMHEBONH KHUCIIOTHI U U3YUYECHHE €€ CBOMCTB.

[IpenmeTHbIe pe3yabTaThbl 00y4eHUs!

VYyamuiics 10JIKeH ymems:

WCIIONIB30BaTh MPHU XapAaKTEPUCTUKE METAIUIOB M UX COSAMHEHUN MOHITHS: «HEMETAJUIbD), «TallOTeHb», «aJUIOTPOMHbIC BUIOM3MEHEHUS, «KECTKOCTh
BOJIbD», «BPEMEHHAs )KECTKOCTh BOJABIY, «IIOCTOSHHAS KECTKOCTh BOJBDY, «00Iast )KECTKOCTb BOABLY;

JaBaTh XapaKTEPUCTUKY XUMUYECKUX SIEMEHTOB-HEMETAJUIOB (BOAOPOA, TallOTeHOB, KHUCIOPOaa, cephl, a3ora, ¢ocdopa, yrepoaa, KpeMHHUs) MO UX
nonoxenuto B Ilepuonnueckoir cucreMe xumudeckux anemeHToB JI. M. MenneneeBa (XuMUYecKUN 3HAK, MOPSIKOBBIA HOMEp, MEPUOJ, IPYMIa,
MOATPYIINia, OTHOCUTENbHAS aTOMHAsl Macca, CTpOEHHEe aroMa (3apsii sapa, YMCIO MPOTOHOB U HEUTPOHOB B sAnpe, OOIIee YMCIO 3IIEKTPOHOB,
pacrmpeneneHue dIEKTPOHOB IO JIEKTPOHHBIM CJIOSIM), MTPOCTOE BEUIECTBO, (OpMysa, Ha3BaHWE W THII BBICIIETO OKCHAA M THAPOKCUAA, hopmyna u
XapakTep JETY4ero BOJOPOIHOTO COSIUHEHUS);

Ha3bIBaTh COCTMHEHUSI HEMETAJIIOB M COCTABIIATH UX (DOPMYIIBI IO HA3BAHUIO;

XapaKkTepHU30BaTh CTPOEHHE, 00IHe PUINIECKHUE U XUMUIECKHE CBOMCTBA MIPOCTHIX BEIIECTB-HEMETAJIOB;

OOBSCHATh 3aBHCHUMOCTH CBOWCTB (WMJIM TpEICKa3bIBaTh CBOIMCTBA) XMUMHYECKUX JJIEMEHTOB-HEMETAIIOB (paauyc, HEMETaJUTMYEeCKHE CBOWCTBA
AIIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA 3JIEMEHTOB) M 00pa3yeMbIX WMHU COCAMHEHUN (KUCIOTHO-OCHOBHBIE CBOICTBA BBICIIHUX
OKCHJIOB U THAPOKCHJIOB, JIETYYUX BOJOPOJHBIX COECIUHEHHM, OKHMCIUTEIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA) OT mosiokeHUus: B llepmomamueckoit
crucTtemMe XuMnuueckux anemeHToB [[. . Menneneesa;

OTIMCHIBATh OOIIHE XMMUYECKIE CBOMCTBA HEMETAIIJIOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HITH POJHOTO) SI3bIKA U S3bIKA XUMHUU;

COCTaBIIATh MOJIEKYISPHBIC YpaBHEHUS PEaKLUi, XapaKTepPU3YIOIIUX XUMHUYECKHE CBOMCTBa HEMETANIOB M UX COCIUWHEHHH, a TaKkKe SIEKTPOHHbBIE
YpaBHEHHUS MTPOLIECCOB OKUCIIEHUA-BOCCTAHOBJICHMSI,;



YpaBHEHUS AMEKTPOTUTHICCKOM TUCCOIHUAIIMHN; MOJICKYIISIPHBIE, TIOJTHBIE U COKPAIICHHBIC MOHHBIE YPABHEHHSI PEAKIIUN C YYACTHEM AJIEKTPOJIUTOB;
YCTaHABIIMBATh IPUYMHHO-CIIECACTBEHHBIE CBA3M MEXIY CTPOCHUEM aroMa, XMMHUYECKOW CBSI3bI0, TUIIOM KPUCTAJUIMUECKON PEHIETKH HEMETAIOB U UX
COCTMHEHUH, X O0IMMHU (PU3HUECKIMH U XHMHYECKHUMH CBOHCTBAMH,

OMKCHIBATh XMMHUYECKUE CBOMCTBAa BOJIOpPOJA, TaJOTEHOB, KHCIOpPOIa, Cephl, a30Ta, gocdopa, rpadura, anmasa, KpeMHHs U HUX COCIUHEHHH C
MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) S3BIKA U SI3bIKA XUMUU;

OTHCHIBATh CIIOCOOBI YCTPAHEHUS )KECTKOCTH BOABI U BBIMOIHATH COOTBETCTBYIOIINI UM XUMHUECKHH SKCIIEPUMEHT;

BBITIOJIHATH, HAOIIONATh U OMUCHIBATh XMMUYECKUM SKCTICPUMEHT 10 PACIIO3HABAHUIO MOHOB BOAOPOJA W aMMOHUSA, Cyab(dar-, kapOOHAT-, CHIIMKAT-,
docdar-, xmopua-, OpoMHI-, HOIAUI-HOHOB;

HKCIIEPUMEHTAIILHO MCCIIEIOBATh CBOMCTBA METAJNIOB U UX COCIMHEHUMN, PeIIaTh SKCIIEPUMEHTAIbHBIE 3a1auu 110 Teme « HemeTamby;

OTHCHIBATh XUMUYECKHUI SKCTIEPUMEHT C TTIOMOIIbIO €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) SI3bIKA U S3bIKA XUMHUH;

MIPOBOJIUTH PACUYETHI 0 XUMUYECKUM (DOpPMYJIaM ¥ YPaBHCHHSIM PEaKIUi, MPOTEKAIINX ¢ YIaCTHEM HEMETAJIIOB U UX COCTMHEHUH.
MertanpeaMeTHbIe pe3y/abTaTbl 00y4eHHsA

VYyamuiicst 10JIKeH ymemn:

OpraHU30BBIBATh YUeOHOE B3aUMOJICHCTBHIE B IpyMIe (pacipeaesTh POJid, JOTOBAPUBATHCS APYT C IPYTOM H T. 11.);

MPEABUACTH (MMPOTHO3UPOBATH) MOCIEACTBHUS KOJJIEKTUBHBIX PEIICHUN;

MOHMMATh TPUYMHBI CBOETO HEYCIeXa U HaXOAUTh CIIOCOOBI BHIXO/IA U3 ATON CUTYAIIHH;

B JMQJIOTE C YYHUTEJIEM YIHUTHCS BBIPAOAThIBATh KPUTECPUH OICHKU M OMPEICIISATh CTEIICHh YCICITHOCTH BBITIOIHEHUS CBOCH pabOTHI M pabOTHI BCEX,
HCXO/IS U3 UMEIOLLUXCSI KPUTEPUEB, COBEPLUICHCTBOBATh KPUTEPHUH OLIEHKH U MOJIb30BaThCS MU B XOZ€ OLIEHKH U CAMOOLICHKH;

OTCTauBaTh CBOIO TOUKY 3PEHUS, apTyMEHTHUPY €€;

MOATBEPKIATh APTYMEHTHI (haKTaMu;

KPUTUYHO OTHOCUTBHCSA K CBOEMY MHEHHIO;

CIIYIIaTh APYTUX, MBITATHCS MPUHUMATH IPYTYIO0 TOYKY 3pEHUs, OBITH TOTOBBIM U3MEHUTH CBOIO TOUKY 3PECHUS;

COCTABJIATH pedepart 1o onpeneacHHon hopme;

OCYILECTBIIATh KOCBEHHOE Pa3JICIUTENIbHOE JOKA3aTEIbCTBO.

Tema 4. IlpakTuxym 2. CBolicTBa coeMHeHuii HeMeTaL10B (3 4)'

1. Pemenne sxcnepruMeHTanbHbIX 3aaa4 1o teme «lloarpynna ranoreHoB». 2. Pemenue skciepuMeHTalbHbBIX 3a7a4d o TeMe«lloarpymnmna kuciopoaay.
3. Pemenne sxcniepuMeHTaNBHBIX 3a1a4 no Teme «lloarpymma azora». 4. Pemenue skcnepuMeHTaIbHbBIX 3afa4 1o Teme «lloarpynma yriepomay. S.
[Tonmyuenue, cobupanue 1 pacrio3HaBaHKUE Ta30B.

IIpeameTHbIe pe3ybTaThl 00yUYeHUsI

Yyamuiics J0JKeH yMems:

oOpamarbces ¢ J1abopaTopHBIM 000PYIOBAaHNEM U HArpeBaTeIbHBIMU TPUOOpPaMU B COOTBETCTBUU C MPABMIIAMH TEXHUKH 0€30MaCHOCTH;

HaOIIOIaTh 32 CBOWCTBAMU HEMETAJIIOB U UX COCIMHEHUN U SIBICHUSMU, POUCXOASIIUMU C HUMU;

OMHUCHIBATh XUMUYECKHUI SKCTIEPUMEHT C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIJIM POJTHOTO) SI3bIKA U SI3bIKA XUMUU;



JIeJ1aTh BBIBOABI 10 PE3YJIbTaTaM IMPOBEIEHHOTO IKCIIEPUMEHTA.

MertanpeaMeTHbIe pe3y/abTaThbl 00y4eHHA

VYuamuiics 10JIKeH ymems.

OTIpEeIETSATh, UCXOMS U3 yueOHOM 3a/1aui, HEOOXOAUMOCTh MCTIONb30BaHUS HAOMIOACHUS W SKCIIEPUMEHTA.

Tema 5. O0o01mIeHne 3HAHNI 10 XMMMHU 32 KypPC OCHOBHOI 1K0JbI. [loagroroska

K rocynapcrBeHHoi uroropoii arrecrauuu (F'MA) (10 4)

[Tepuognueckuii 3akoH u [leproguueckas cuctreMa xuMudeckux 31eMeHToB /. V1. MenneneeBa. @U3NYECKU CMBICH MOPSIKOBOIO HOMEPA AJIEMEHTA,
HOMEPOB ME€PUOJIa U TPYNIbl. 3AKOHOMEPHOCTH U3MEHEHHUsI CBOMCTB 3JIEMEHTOB M MX COCAMHEHUHN B MEPUOJAX WM IPYIIAX B CBETE NMPEACTABICHUI O
CTPOEHHUU aTOMOB AJIEMEHTOB.

3HaueHUEe MEPUOJUYECKOro 3aKOHA. BUAbl XMMUYECKHX CBS3€M M TUIBl KPUCTALNIMYECKUX PEHIETOK. B3auMOCBSI3b CTpPOEHUS U CBOMCTB BEILECTB.
Krnaccudukarus XUMAYECKAX PEaKIMid 10 Pa3IUYHBIM MPU3HAKaM (YHCIIO U COCTAB PEarupyrOIIUX H 00pa3yIONIMXCS BEIICCTB; HATUIHE

rpaHunpl paznena (as; teroBoil 3(dexT; u3MeHeHue cTeneHedl OKUCICHHsS aTOMOB; HCIIONB30BaHUE KaTaau3aTopa; HaMpaBlIEHUE MPOTEKaHUs).
CKOpOCTh XMMHUYECKUX peakiui u ¢akrtopsl, Biusionme Ha Hee. OOpaTUMOCTh XMMHYECKUX PEAKIUNA U CHOCOOBI CMEIICHHS XMMHYECKOTO
paBHOBECHS.

[IpocThie U croXkHbIE BemiecTBa. MeTaiuibl U HeMeTallIbl. [ eHeTHueckue psabl MeTallla, HeMeTalla U epexoqHoro Metaiuia. OKCUAbIM THAPOKCHIbI
(ocHOBaHMS, KHUCIOTHL, aM(OTepHbIE TUAPOKCUABI), comu. WX cocraB, kinaccuduxanuss ¥ oOIIME XUMHUYECKHE CBONCTBA B CBETE TEOPUU
AIIEKTPOIUTHUECKON TUCCOLIUAIINY.

JINYHOCTHBIE pPe3yIbTaThl 00y4eHHUs

Yyanuiics 10JI2KeH:

3HAMb U NOHUMAMb: OCHOBHBIC HCTOPUYECKHE COOBITHSA, CBSI3aHHBIC C PA3BUTHEM XUMHUH U OOIIECTBA; JOCTHKEHHS B 00JaCTH XUMUU U KYJIbTYPHBIE
Tpaguiuu (B 4aCTHOCTH, HAy4YHBIC TPAJMIIMHM) CBOEH CTpPaHbI; OOIIEMHPOBHIE OCTHIXKEHUS B OO0JIACTH XMMHH, OCHOBHBIC MPHUHIIMIIBI U TPaBUIIA
OTHOIIICHHUS K MPUPOJIC; OCHOBHI 3JI0POBOTO 00pa3a )KU3HU U 310pOBbecOEperaronuX TeXHOIOT U

MpaBuJjIa MOBEACHUS B YPE3BBIYAMHBIX CUTYAIIHMIX, CBI3aHHBIX C BO3ICUCTBUEM Pa3IMYHBIX BEIIECTB; OCHOBHBIC MpaBa U OO0S3aHHOCTH TpaxaaHUHA (B
TOM YHCJIE Y4allerocs), CBI3aHHbIE C TMYHOCTHBIM, MPOPECCHOHATBFHBIM U )KU3HEHHBIM CaMOOIIPE/ICIICHUEM;

COLIMAIBHYIO 3HAYMMOCTbD U COZIEpKaHue MPO(ECCHil, CBI3aHHBIX C XUMUEHH;

UCHBIMBIEAMb: TYBCTBO TOPJOCTH 32 POCCUMCKYI0 XMMUYECKYIO HayKy U YBa)KE€HUE K UCTOPUU €€ Pa3BUTHS; YBAKEHUE U MPUHATHE JOCTUKEHUN
XUMHUH B MHPE; JTIOOOBH K MPUPOJIC; YBAKEHUE K OKPYKAIOMIUM (yUalIUMCS, YIUTEISIM, POAUTEIISAM U Jp.) — YMETh CIIYIIaTh U CIBIINIATh MapTHEpPa,
MpU3HaBaTh MPaBO Ka)XJOro Ha COOCTBEHHOE MHEHHWE, NMPUHUMATh PEIICHUS C Y4eTOM MO3UIUI BCEX YYaCTHHMKOB; YYBCTBO IPEKPACHOTO H
ACTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA C MHUPOM BELIECTB U MX MPEBPAILEHUHN; CAMOYBaXEHHE M AYMOLIMOHAIbHO-TIOJIOKUTEIBHOE OTHOLIECHUE K
ceoe;

npu3HA8amy: ICHHOCTD 37I0POBbS (CBOETO U APYTHX JIFO/IEH ); HEOOXOANMOCTb CAMOBBIPAKEHUS, CaMOpEaIN3allii, COLUATBHOTO MTPU3HAHUS;
0CO3HA8aMb: TOTOBHOCTH (MJIM HETOTOBHOCTH) K CAMOCTOSITENILHBIM MOCTYNKAM U JACUCTBUSAM, OTBETCTBEHHOCTh 33 UX PE3YyNbTaThl; TOTOBHOCTD (WX
HETOTOBHOCTH) OTKPBITO BBIPAXKATh U OTCTAMBAThH CBOIO MO3UIIMIO M KPUTHYHO OTHOCUTHCS K CBOMM TOCTYIIKaM;



npoaenaAmsb: SKOJIOTUICCKOE CO3HAHUE; TOOPOKEIATSIIbHOCTh, JOBEPUE W BHUMATEIBHOCTH K JIFOASM, TOTOBHOCTh K COTPYIHUYECTBY U JpYxkOe,
OKa3aHHMIO TIOMOIIM TEM, KTO B HEH HYXKIaeTcs; OOOOIICHHBIN, YCTOWYMBBI W W30HMpaTeNbHBIH TO3HABATCIbHBIN WHTEPEC, HHUIIUATUBY H
T0003HATEIHPHOCTh B U3YUYCHUH MHUPA BEIICCTB M PEAKIINI; IIEJICyCTPEMIICHHOCTh M HACTOMYMNBOCTD B JIOCTH)KCHUU TIEJIeH, TOTOBHOCTh K IPEOJI0TICHHIO
TPYAHOCTEH; YOSIKIACHHOCTh B BO3MOKHOCTH TIO3HAHUS TIPUPOJIBI, HEOOXOAMMOCTH Pa3yMHOTO MCIIOJIb30BAHUS TOCTUKCHUI HAYKU W TEXHOJOTHMA IS
pa3BUTHs O0IIIECTBA;

yMemb: YCTaHABIIMBATh CBSI3b MEXIY IENBI0 M3YYCHUS XUMHH M TEM, JJIS Yero OHa OCYIIECTBISICTCS (MOTHBAMH); BBIOJIHITH KOPPUTHUPYIOIIYIO
CaMOOIICHKY, 3aKJTIOYAIOINIYIOCS B KOHTPOJIC 32 MPOIECCOM HM3YYCHHS] XMUMUU W BHECCHHH HEOOXOIMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX dTamam U
croco0aM M3ydeHUs] Kypca XUMHH; BBITOIHATh PETPOCIIEKTUBHYIO CAMOOIECHKY, 3aKJIFOYAIOIIYIOCS B OIICHKE MPOIIECca U pe3ylibTara H3y4eHHUs: Kypca
XUMHUH OCHOBHOM IITKOJIBI, IIOIBE/ICHUN UTOTOB HA OCHOBE COOTHECCHUS IEJICH U PE3YIIETaTOB;

CTPOMTD >KU3HEHHBIC M TPOPECCHOHAIBHBIC TUIAHBI C YYETOM KOHKPETHBIX COIMAIBbHO-UCTOPUYCCKHX, MOJTUTHYCCKUX M IKOHOMUYECKHX YCIIOBHIA,
0CO3HaBaTh COOCTBEHHEIE LIEHHOCTH M COOTBETCTBUE HX

NPUHUMACMBIM B JKU3HU PEIICHHUSM; BECTH JHAJIOr HA OCHOBE PAaBHOINPABHBIX OTHOIICHH ¥ B3aMMHOTO YBA)KCHUS; BBIICISITh HPABCTBCHHBIN aCIIECKT
IIOBCACHUA U COOTHOCHUTH HOCTyl'IKI/I (CBOI/I nu )IpyFI/IX J'IIOI[Cﬁ) n CO6I)ITI/I$[ C HpI/IHflTLIMI/I OTUYCCKUMU HOpMaMI/I; B Hpenenax CBOHUX BOSMO)KHOCTeﬁ
NPOTHUBOJICHCTBOBATH JACUCTBHSIM U BIUSHUSIM, MIPEIACTABIISIOIINM YIPO3Y JKU3HH, 3[I0POBbIO M O€30MACHOCTH JIMYHOCTH M OOIIECTBA.

I[Inanupyemble pe3yibTaThl 00y4eHHUS:
BbeInycKHMK Hay4YuTCH:

* OIMMCBLIBATh CBOMCTBA TBépI[BIX, KHUAKUX, F213006p33HI)IX BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC IPU3HAKHU,

* XapaKTepU30BaTh BEIECTBA II0 COCTaBy, CTPOCHHUIO M CBOMICTBAM, YCTaHAaBJIMBAaThb IPUYMHHO-CIEICTBEHHBIE CBSI3M MEXKIY JaHHBIMU
XapaKTCPpUCTUKaMHU BCUICCTBA,

* pacCKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKHX IOHATHH «aroM», «MOJIEKYNa», «XHMHUYECKHH 3JIEMEHT», «IPOCTOE BELIECTBO», «CIOXKHOE
BEIL[ECTBO», «BAJICHTHOCTBY», UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMHH;

* n300pakaTh COCTaB MPOCTEUIIMX BELIECTB C MOMOIIBIO XMMUYECKHX (POPMYJ U CYIIHOCTh XMMUYECKHX pEaKUUil ¢ MOMOIIbI0 XMMHUYECKUX
YPaBHEHUM;

* BBIYMCIISATE OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIDHYIO MacChl BELIECTB, a TAKXKE MACCOBYIO JIOJII0 XUMHUYECKOTO JIEMEHTA B COCIUHEHMSIX
JUIA OIICHKH UX HpaKTquCKOfI 3HA4YUMOCTH,

* CpaBHUBATb 110 COCTABY OKCUbI, OCHOBAHUS, KUCIIOTBI, CONH;

° KﬂaCCI/I(l)I/IIII/IpOBaTI) OKCHABI 1 OCHOBAHMUJ 110 CBOﬁCTBaM, KHCJIOTEI U COJIM 11O COCTaBY,

* [10JIb30BATHCS TAOOPATOPHBIM 00OPY/IOBAHUEM M XMMUYECKOH MOCYI0M;

* IPOBOAUTHL HCCJIOKHBIC XMMHWYCCKUC OIBITBI U Ha6J'IIOI[eHI/I$I 3a U3MEHECHUSIMH CBOMCTB BCHICCTB B MPOLECCCE UX npeBpameHMﬁ; CO6J'IIOI[3TI>
IpaBUiIa TEXHUKU 0€30MaCHOCTH NPU MPOBEICHUN HAOMIOACHUH U OTIBITOB;



* pa3nauyaTh SKCIEPUMEHTAIBHO KUCIIOTHI U MIET0YH, MOJIb3YSICh MHINKATOPaMH; 0CO3HAaBaTh HEOOXOIUMOCTh COOIIOAEHNS Mep 0€30ITaCHOCTH MPU
0OpalleHNH C KMUCIOTaMH U I1eI0YaMH.

* pacKpbIBaTh CMbICI Nepuoandeckoro 3akona J[. . Menaeneena;

* OMMCHIBATH U XapaKTEPH30BaTh TAOIMUHYIO (pOpMy MEpHOIUUECKON CHCTEMbl XMMUYECKHUX 3JIEMEHTOB;

* XapaKTepU30BaTh COCTAB aTOMHBIX SIIEP U PACIPENEICHUE YKCIIa 3JIEKTPOHOB 10 IEKTPOHHBIM CIIOSIM aTOMOB XMMHUYECKUX AJIEMEHTOB MaJbIX
NIEPUO/IOB IEPUOINYECKON CUCTEMBI, a TAKIKE KaJIMsl U KaJIbLUs;

* pa3nuyaTh BUABI XUMUYECKON CBSA3H: HOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO HEMOJISIPHYIO M METAJUIMYECKYIO;

* 300pakaTh AEKTPOHHO-MOHHBIE (POPMYIIBI BEIIECTB, 00Pa30BaHHBIX XUMUYECKUMHU CBSA3SIMU Pa3HOTO BUJIA;

* BBISIBJISITh 3aBUCUMOCTH CBOMCTB BEIIECTB OT CTPOCHMSI UX KPUCTAIUIMUECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUIMYECKUX;

* XapaKTepU30BaTh XUMHUYECKUE 3JIEMEHThl M UX COEIMHEHHUS Ha OCHOBE IOJIOXKEHUS 3JEMEHTOB B MEPHOANYECKON cucteMe M 0COOEHHOCTEH
CTPOEHUS UX aTOMOB;

* XapaKTepU30BaTb HAaydHOE M MHMPOBO33PEHUECKOE 3HAUEHHUE IMEPUOJUYECKOTO 3aKOHA M INEPUOAMYECKOM CHCTEMBl XUMHUUYECKHX JIEMEHTOB
1. U. Menneneesa; * 00BSICHATH CyTh XUMHUECKUX MPOIECCOB U MX MPUHIUITUAIBHOE OTINYHE OT (PU3NIECKHUX;

* Ha3bIBaTh IPU3HAKU U yCIIOBUS MPOTEKAHUS XUMUUECKUX PEaKLU;

* yCTaHaBJIMBATh NPUHAJUIEKHOCTh XUMUYECKON PEaKUU K ONPEAEIEHHOMY THILY [0 OAHOMY U3 KJIacCU(PUKAIIMOHHBIX IPU3HAKOB: 1) Mo unciy u
COCTaBY MCXOJHBIX BELIECTB M MPOJYKTOB pPeaKLUy (peakui COeANHEHHs, pa3IoKeHHs], 3aMeLIeHNs: 1 0OMeHa); 2) MO0 BBIACICHUIO WU TOIVIOIIEHUIO
TEIUIOTHl (pEakUuu SK30TEPMUYECKUE W DSHIOTEPMHUUYECKHE); 3) MO M3MEHEHUIO CTENEHEW OKHUCICHUS XMMHMYECKHX JJIEMEHTOB (peakiuu
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBbHBIE); 4) 110 00paTUMOCTH Tpoliecca (peakui oopaTumMble 1 HEOOpaTUMBIE);

* COCTABJISATh YPAaBHEHHsI DJIEKTPOJUTUYECKON NMCCOLMALMMA KHUCIOT, IIEJIOYEH, COJIEH; IOJIHBIE U COKpAIlEHHBIC MOHHBIE YPAaBHEHUs PEaKIUi
00MeHa; ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIIHii;

* IPOrHO3UPOBATh MPOMYKTHl XWMHYECKHX peakuui 1o (opMyrnaM/Ha3BaHUSIM HCXOJHBIX BEHIECTB; ONPEACTATh HMCXOJHBIC BEIIECTBA TI0
dbopmynam/Ha3BaHUAM NPOJYKTOB PEAKIIUHU;

* COCTaBJISITh YpaBHEHUS pEakLUii, COOTBETCTBYIOLIUX MOCIEA0BAaTENbHOCTH («LEMOYKe») MpEeBpallleHul HEOPraHMUECKUX BEIECTB Pa3INYHbIX
KJIACCOB;

* BBISIBJISITH B MPOIIECCE IKCIIEPUMEHTA MTPU3HAKH, CBUAECTEIBCTBYIOIIUE O MPOTEKAHUN XUMUYECKON peaKIy;

* IPUTOTOBJIATH PACTBOPBI C ONPENEIEHHON MaCCOBOM J10JI€l paCTBOPEHHOTO BELIECTBA;

* OIPENEINIATh XapaKTep CPebl BOAHBIX PACTBOPOB KUCIIOT U IIEJI0YEH 110 U3MEHEHHUIO OKPACKU HHANKATOPOB;

* IPOBOAMTH KaYE€CTBEHHBIE PEAKIIMH, IOATBEPKAAIOIINE HATMUUE B BOJHBIX PACTBOPAX BEIECTB OTACIIBHBIX HOHOB

* OTIpENENSATh MPUHAIIS)KHOCTh HEOPTaHUYECKHUX BEIIECTB K OAHOMY M3 U3YyUCHHBIX KIACCOB/TPYIIT: METAJUIBI 1 HEMETAJUIBI, OKCUIBI, OCHOBAaHUS,
KHCJIOTBI, COJIY;

* COCTaBIATH (POPMYITBI BEIIECTB 110 UX HA3BAHUSIM;

* OIIPEIENIATH BaJICHTHOCTD U CTENIEHb OKUCIICHUS JJIEMEHTOB B BEILIECTBAX;



* COCTaBIATH (POPMYITBI HEOPTAaHWUYECKUX COCTMHEHUH 110 BAJICHTHOCTSIM U CTETICHSIM OKHCJICHHUS DJIEMEHTOB, a TAKKe 3apsaM HOHOB, YKa3aHHBIM
B TaOu1e paCTBOPUMOCTH KUCIIOT, OCHOBAaHHU U COJIEH;

* O0BSCHATh 3aKOHOMEPHOCTU W3MEHEHUs (PU3MUECKHX U XMMHUYECKHX CBOMCTB IPOCTHIX BEUIECTB (METAIJIOB M HEMETAJUIOB) U MX BBICHIMX
OKCHJIOB, 00pa30BaHHBIX 3JIEMEHTaMH BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3bIBaTh O0IIME XMMUUYECKHE CBOMCTBA, XapaKTEepHbIE /JIsl TPYIIIT OKCUJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh O0IME XUMUUYECKUE CBOMCTBA, XapaKTEePHbIE Il KQXK/I0TO M3 KJIaCCOB HEOPTaHUUECKUX BELECTB: KHCIOT, OCHOBAHUH, COJe;

* IPUBOAUTH IPUMEPHI PEAKLINN, TOATBEPKAAIOIIUX XUMAYECKUE CBOMCTBA HEOPIraHUYECKHUX BEIECTB: OKCHJIOB, KHCIIOT, OCHOBAHUN U COJIEH;

* OIIPEACIIATH BEILECTBO-OKUCIIUTEND U BELIECTBO-BOCCTAHOBUTENb B OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUAX;

* COCTaBJISITh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN OanaHc (711 U3yYEHHBIX PEaKLMii) IO MPeIIOKEHHBIM CXEMaM peaKuii;

* IPOBOJUTH J1a00PaTOPHBIE OIBITHI, TOATBEPKAAIONINE XUMUYECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

Boinycknuk nonayuum 803mMoicHOCHb HAYUUMbCA:

* 2PAMOMHO 0OPAWAMBCSL C BeUJeCMBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCb COONIOOEHUS NPABUIL IKOJIO2UYECKU 6e30NACH020 N0GeOeHUs 8 OKpYicatoweli NPUpoOHOLl cpede;

* NOHUMAMb CMbICI U HEeobX00UMOCMb COOMOO0eHUs NPeOnUcanull, npeonazaemvlx 8 UHCMPYKYUAX NO UCHONb308AHUIO NEeKAPCME, CPeoCcma
ObIMOBOL XuMUU U Op.;

* UCNONBL306aMb NPUOOPEMENNbBIE KIT0Ueable KOMNEeMEeHMHOCIMU NPU GbINOTHEHUU UCCIe008AMENbCKUX NPOEKMO8 NO U3VUEHUIO CE0UCME, ChOC0D08
NONYYEeHUs U PACNO3HABAHUSL BEUyeCTNE;

* pa3eueamb KOMMYHUKAMUGHYIO KOMNEMEHMHOCMb, UCHONb3YSI CPeOCmed YCMHOU U NUCOMEHHOU KOMMYHUKAyuu npu pabome c mekcmamu
YY4eOHUKA U OONOTHUMENbHOU TUMepamypoll, CnpagoYHbLIMU MAOIUYAMU, NPOABTAMb 20MOBHOCHb K YBANCEHUIO UHOU MOYKU 3DEeHUsL NPU 00CYHCOeHUU
Pe3yIbmamos 6blNOIHEeHHOU padbomoi;

* 00bEKMUBHO OYEHUBATD UHPOPMAYUIO O BEUJeCMBAX U XUMUUECKUX NPOYeccax, KpUmudecku OMHOCUMbCSA K NCeBOOHAVHHOU UH@Opmayuu,
Heod06poCco8ecmHOU peKiame, KACaoweucs UCNONb308aHUsS PAZTUYHBIX 6eUjeCME.

* 0CO3HABAMb 3HAUEHUE MEOPEMUYECKUX SHAHUT 0151 NPAKMUYECKOU 0esimelbHOCMU 4el08eKd;

* ONUCLIBAMb U3YUEHHbIe 00BLEKMbl KAK CUCIEMbL, NPUMEHSS I02UKY CUCMEMHO20 AHANU3A,

* NPUMEHAMb 3HAHUSA O 3AKOHOMEPHOCMAX NEPUOOUUECKOU CUCMeMbl XUMUYECKUX 31eMeHmo8 OJid O0bACHEHUs U NPeosUdeHus Colucms
KOHKDEMHbIX eujecme;

* pazsusamv UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMBOM Y2yONeHUsl 3SHAHULL 00 UCMOPUU CIMAHOBIEHUSL XUMUYECKOU HAYKU, €€ OCHOBHbIX
NOHAMULL, NEPUOOUYECKO20 3aKOHA KAK 0OOHO20 U3 8ANCHEUUUX 3AKOHO8 NPUPOObL, A MAKICE O COBPEMEHHBIX OOCMUNCEHUAX HAVKU U TMEXHUKLL.

* COCMAaBAmsb MONEKYIApHbIe U NOTHblEe UOHHbIE YPABHEHUS NO COKPAUWEHHBIM UOHHBIM YDABHEHUAM,

* IPUBOOUMb NPUMEPBL PEAKYUL, NOOMEEPHCOATOUUX CYUJECMBOBAHUE B3AUMOCEAIU MEHCOY OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX BelUeCmE;

* NPOCHO3UPOBAMb PE3VIbINAMBL 8030€UCMBUS PASTUYHBIX (DAKMOPOS HA USMEHEHUe CKOPOCMU XUMUYECKOU Peakyui,

* NPOCHO3UPOBAMb PE3VIbINAMbL 8030EUCMBUS PAIUYHBIX PAKMOPO8 HA CMeljeHue XUMUYECKO20 PABHOBECUS.



® NPOCHO3UpOoB8antb xumuiecKkue ceolicmea 6eulecnie Ha OCHoBe Ux cocmaesa u Cmpoenust,;

® NpOcHO3Uposamsv cnocobrocmo eewecmea nposeisims OKUCTIUMENbHbIE UMU 60CCMAHOBUNIE/IbHbLE ceolicmea ¢ y’{én’ZOM cmenenel OKUCAEHUS
JJ1eMEHN 06, GXOC)ﬂM/;MX 6 e2o cocmae,

® 8bLAGIIAIMb Cyuecmeosarue 2eHemuUYecKoll 63auMoCesi3u Meofcdy seuecmeamu 6p;10y: npocmoe eeuecmeo — OKCUO — ZMOPOKCMO — COJlb,

® Op2aHu3oevleamso, npoeodumb YHYeHu4vecKkue npoexkmaul no UCCIE00B8AHUIO CEOUCE eeuiecme, UMernuux 6As)CHoe npakmu4deckKkoe 3HaveHue.

Jlnst oGecrieueHust 6€30mMacHOro Tpyna KaOMHETE XUMUU UMEETCS
*  [POTUBOIIOXKAPHBII UHBEHTAPh
*  anTedky ¢ HabOpPOM METUKAMEHTOB U TIEPEBS30YHBIX CPEIICTB;
*  MHCTPYKUMIO NO NpaBuiam 6e3onacHocTn Tpyaa A obyyatowmxcs
*  KypHa/a PerucTpaummn MHCTPYKTaxKa no npasmMnam 6e3onacHocTi TpyAaa.



TemaTnuyeckoe NJIAHUPOBAHUE COCTABJIEHO B cOOTBETCTBHH ¢ y4eOHbIM Ii1anHoM 'BOY COLI Nel na 2018 — 2019 y4eOHbIii roa.

1 "Hemeass — 2 4aca.
I'on: 68 yacos.

No Tema U THII YpOKa Hara DJIeMeHTBbI | Ili1anupyembie pe3yabTarhl
/i conep:kaniipeMeTHbIC Mertanpeamernbie | Jlmunocrusie YY/{
YVI

Beenenne. O01masi xapakrepucTuka

XUMHUYECKHUX JIEeMEe

xumunuyeckux iemMenToB JI.M.MenaeseeBa. (104.)

HTOB U XUMHYecKuX peakuuid. [lepuoguyeckuii 3aK0H 1 MepuOAHY

e€CKasl cucremMa

1. | XapakrepuCTUKaXUMHYECKOTO
3JIEMECHTA HAa OCHOBAHHMH €0
nosioxenus B [lepuonnueckoit
CHCTEME

J. . MenneneeBa

BBonHbIi HHCTpYKTaX
o OT u Th.
XapakTeprcTuka
XHMHYECKOTO
JJIEMEHTA 110
nojoxenusto B [ICXD
.. Menneneesa.
JemoHncTpanust:
MOJIEJTH aTOMOB
37eMeHTOoB 1-3 —T0
IIEpUOIOB

Hayuamcs: XapakTepu30BaTh XUMHUYECKIE JIEMEHTBI
1-3 —ro nepuoza no ux nonoxenuro [ICX3 JI.H.
Menneneena.

THonyuam 603mo24CHOCMb HAYYUMbCA: OTIUCHIBATH
U3y4YEeHHBIE OOBEKTHI KaK CUCTEMBI, TPUMEHSIS JIOTUKY
CHCTEMHOT'O aHAJIM3a

PeryasiTUBHBIE: CTaBST
yueOHBIC 3a7a4yd Ha
OCHOBE COOTHECEHUS
TOTO, YTO YK€ U3BECTHO
U YCBOCHO YYaIIUMCH, U
TOTO, YTO eIIé
HEU3BECTHO
Ilo3naBareabHbIe:CaM
OCTOSITENIHO BBIJEIISIOT
u popmynupyroT
MO3HABATEIHHYIO IICTTh
KommyHukaruBHbIE:
OPMYITUPYIOT
COOCTBEHHOE MHEHHUE U
MO3UIHIO, 3aaI0T
BOITPOCBHI, CTOST
MOHSTHBIE IS TTAPTHEPa
TTOHSITHS

DopMHUpyIOT
OTBETCTBEHHOE
OTHOIIEHHE K YYEHUIO

2. | CpoiicTBa OKCHJIOB, KHCJIOT,
OCHOBAHUH U COJIEH B CBETE TEOPUH
3IEKTPOIUTHUECKOMN TUCCOLMAILINN U
OKHCIICHUSA-BOCCTAHOBJICHHS

XHWMHUYECKHE CBOMCTBA
OKCHJIOB, OCHOBaHMH ,
KHCJIOT, COJICH B CBETE
TEOpHUHU
ANEKTPOITUTHUECKOM
JIUCCOIALINYT U
OKHCIICHUS-
BOCTAHOBJICHUS

Hayuamcs: Ha3piBaTh 00IIME XUMUYECKUAE CBOHCTBA
KHCJIOTHBIX, OCHOBHBIX OKCHJI0B, KHCJIOT, OCHOBaHPIﬁ
u costeit ¢ mo3unuu TI/I; NpUBOANTE NPUMEPHI
peakuuii, NOATBEPKAAIOIMX XUMUYECKUE CBOMCTBA!
OKCHJIOB, KUCIIOT, OCHOBaHUM, COJIEH; ONpEACIiATh
BEIIECTBO — OKHUCIUTEIL U BEIIECTBO —
Boccra”osurelis B OBP;

PeryasituBHbIe: CTaBST
y4eOHyIo 3a7a4y,
OTIPEIEeIISIOT
MOCIIEA0BATEIHHOCTD
IIPOMEXYTOUYHBIX LIETEH
C Y4ETOM KOHKPETHOTO
pe3ynbTara, COCTaBISIIOT

[possnstor
YCTOWYMBBIN y4eOHO —
[103HABaTEIIbHBIN
HHTEPEC K HOBBIM
crocob0aM penIeHus
3a1a4




Honyttam BO3MOIHCHOCMb HAYHYUMDbCA. TIPOTHO3UPOBATH
CIIOCOOHOCTH BCIHICCTBA MPOABJIATH OKUCINUTCIIBHBIC
WIIH BOCCTAaHOBHUTEIIHHBIE CBOMCTBA C yY4€TOM
CTENCHEH OKUCICHUS QJICMCHTOB, BXOJAIIUX B €0
COoCTaB

IJIaH ¥ aJITOPUTM
JIEUCTBUN
Ilo3naBaresibHBIC:
CaMOCTOSITENILHO
BBIJICTISIOT
(bopMyIUpyIOT
MO3HABATEIBHYIO 1IEJIb,
HCIIONB3YA o0IIme
MPUEMBI PEIICHUS 3a1a4
KoMmMmyHHMKaTHBHBIE:
KonTtpone u ouenka
JieiicTBUI mapTHepa

AMoTepHbIe OKCHIBI i TUAPOKCHUIBI

Ilonsrue o
TIEPEXOIHBIX
JJIEMCHTAaX.
AwmdorepHOCTS.
l'enetnueckuit pan

NEPEXOJHOI03JICMEHTA.

Jlab.onbIT:
1.Ilonyuenue
TUIPOKCH/A IIMHKA U
HCCIIEe0BaHUE €ro
CBOMCTB

Hayuamcsa: xapakTepu3oBaTh XMMUYECKHE CBOUCTBA
amM(OTEepHBIX OKCUIOB U THIPOKCHU/IOB; UCIIOIh30BaTh
IIPU XapaKTEePUCTHUKE BEIIECTB MOHATHE
«aM(OTEPHOCTH», IIPOBOAUTH OTIBITHI,
MOATBEPKAAIOINE XUMUYECKUE CBOMCTBA
amM(OTepHBIX OKCHIOB ¥ THIPOKCHUJIOB;

Tonyuam eo3modicnocme Hayuumvbcs: 0CO3HABATh
3HAYEHHE TEOPETUUECKUX 3HAHUMN IS TPaKTUYIECKOU
JeSTeNbHOCTH YEI0BEKa

PerynsituBHbie:
ITpunumaror u
COXPAHAIOT yU4eOHYIO
3aJady, yIUTHIBAIOT
BBIJICTICHHBIC YUUTEIEM
OPHEHTHPBI JeUCTBHS B
HOBOM y4eOHOM
Mmarepuaie B
COTPYIHHYECTBE C
yuuTeneM
Ilo3naBareiibHbBIC:
CraBaT 1 GOpMyITHPYIOT
npobieMy ypoxa,
CaMOCTOSTENILHO
CO3MIAI0T ANTOPUTM
JeITEIIbHOCTU TIPH
pereHny mpobieMbl
KommyHuKaTHBHBIE:
IIposiBIAIOT aKTUBHOCTH
BO B3aMMOJIEHCTBUH I
pelieHus
MIO3HABATEIBHBIX U
KOMMYHUKaTHBHBIX
3a7a4(3a/1a10T BOIIPOCHI,
(hopMynmupyIoT cBOH
3aTpyIHEHHUS,
npeuIararoT MOMOIIIb B
COTPYIHHUYECTBE)

[possnstor
J0OpOXKENaTenbHOCTh,0T
3bIBYUBOCTH, KaK
TTOHVMaHHE TYBCTB
JPYTUXJIIOAEHN U
COTIEPEKMBAHUE UM




4. | Iepuomnueckwuii Crpykrypa IICXD Hayuamcs: onucbiBaTh U XapaKTEpU30BaTh PeryasiTuBHbIC: OmnpenemsroT CBOO
3aKkoH u Ileproanyeckas cuctema J.. Mennieneesa. tabmaayto hopmy I[1ICXD J1.1. MeH;[eneeBa;v Jenarh HHUaHI/Ip}IIOT cBOU JMYHYIO TTO3HIIHUIO,
. MeHIe/leena B CBeTe VICHUS O Crpoenne aTOMa- YMO3aKJIIOYEHMS O XapaKTepe U3MEHEHHUS CBOUCTB JIEUCTBUS B aJIEKBaTHYIO
A 1. A ya Pusnueckuit emMbICa XMMHMYECKHUX JIIEMEHTOB C YBEJIMYCHUEM 3apsI0B COOTBETCTBHH C anddepeHInpOBaHHYIO
CTpOCHHUH aToMa TOPAZIKOBOTO HOMEPA, | o\ ppix smep. TIOCTaBJIEHHOM 3a/a4ell | CaMOOIEHKY CBOUX
ngzgz :;gllgia, Tonyuam 603M0)CHOCMb HAYYUMBCA. l'IpIxIMf!HS[TI, ;e};?:g;iiﬁﬂ ee YCIIEXOB B yuebe
XEMIUIECKOTO 3HaHMSI O 3aKOHOMEPHOCTSIX EPUOANYECKON CUCTEMBI
snementa B [ICXD XUMHYCCKUX 3JICMECHTOB JJIs1 OOBSICHEHUS U
JI.U. Mennenecsa. MIpeJIBUJICHUS] CBOMCTB KOHKPETHBIX BEIIECTB Ilo3naBarenbHble:
[IpranHe n3MeHEeHUs CTaBaT
CBOWCTB XUMHUYECKHUX 1 GopMymupyIoT 1emu u
5JIEMEHTOB U MX MpoGIeMbI YPOKa;
COeNMHEHHH B OCO3HAHHO U
IIePHOAX U IPyIIax, MIPOU3BOJIIBHO CTPOST B
TIIABHEIX MOATPYIIAX YCTHOM U MUCbMEHHON
ICX3 .. thopme
Menpeneena,
JleMoHCTpaUus: KoMMyHHKaTHBHBIE:
pasnu4Hbie HOPMBI Bnanenue
TabmmIL MOHOJIOTHYECKOH 1
TICPUOIMIECKOH JUAIOTHYECKON
CUCTEMBL. dopmamu peun
Jlab.onbIT:
2.MonaenupoBaHue
MOCTPOCHUS
[Teprognueckoii
cuctemsl J[. 1.
MeHaeneeBa
5. | Xumnueckas Xumuueckast Hayuamcsa: xapakTepu3oBaTb XUMHUYECKUI COCTaB PeryasituBHbIe: dopmupoBaHUe
OpraHU3aIUs JKUBOU JKUBOH KJIETKH; COCTAB SIIpa, MAHTUH 36MHOU KOPBHI; paboTarh 1o TUIaHy, OTBETCTBEHHOTO

OpraHu3alys KUBOW U HEKUBOKN
MIPUPOJIBI

Y HEXXHUBOU IPUPOJIBI.
XUMHYECKUI COCTaB
siapa, MAaHTUU U
36MHOH KOPBL.
XuMHIECKHUE
3JIEMEHTHI B KJIIETKaX
JKUBBIX OPraHU3MOB.
Makpo- u
MHUKPORJIEMEHTBHI.
HJdemoncrpaums:Mon

HOleuam BO3MOIHCHOCNb HAYYUMBCA: OOBIACHATE MUp
C TOYKHU 3pCHUA XUMHU

WCIOJIBb3Ys CHEUANTBHO
oA00paHHEIC CPEACTBA.
‘YMeHue oneHuThb
CTCIICHb ycnexa HIINn
Heyclexa CBOen
JIeATEIIbHOCTH
Ilo3naBareabHbIe:
aHAITN3UPOBATH,
CpaBHUBATh U 0000IIaTh
W3YYEHHbIE MMOHSTHSL.

OTHOIICHUS K YYCHUIO




eIIb CTPOCHUS
3€MHOT0 I11apa B
MIOTIEPEYHOM paspese

CTpOuTh JOTHYECKOe
paccyxzeHue, BKIouas
YCTaHOBJIEHUE
MIPUYUHHO —
CJICJICTBEHHBIX CBS3EH.
[IpencTBisaTh
UH(POPMAITUIO B BHJIE
pUCyHKa
KoMMmyHuKaTUBHBIE:
OTcTanBaTh CBOIO TOUKY
3pEHUs1, IPUBOIUTh

ApTyMCHTHI,
MOATBEPKIAsT UX
(dhakramu
6. | Kimaccudukarms O0001eHne Hayuamcs: ycraHaBnmBarh prUHaUIe)KHOCTh PerynsiTuBHbIE: Onpenesior
XUMAYECKHX PEaKLHii [0 PasIiuHplM | CBEACHHIT 0 XMUMHUYECKOH Peakiiy K ONpeesIEHHOMY THITY O BeiaBuraor Bepcun BHYTPEHHIOIO MO3UIIHIO
XUMHUYECKUX OIHOMY M3 KTaCCH(PHUKAIMOHHBIX MMPU3HAKOB: 1) Mo pelIeHus MPOoOIEMBI, o0ydJaronxcs Ha
OCHOBAHIAM peakuusx. YKCITY U COCTABY UCXOJHBIX BEIECTB U MPOIYKTOB 0CO3HaBaTh KOHEYHBIN YpOBHE
Knaccudukarms peakuuu (peakuu COeTUHEHHS, Pa3IOKEHHS, pe3yibrar MOJIOKUTENBEHOTO
XUMHUYECKUX PEaKIuil | 3aMeIieHus 1 00MeHa); OTHOIICHUS K
0 Pa3JINYHBIM 2) 1O BBIJICIICHUIO HIIH MTOTIIOMICHUIO TCTLIOTHI IMo3HaBaTeJIbHBIE: 00pa3oBaTeIbHOMY

OCHOBAHMSIM:
COCTaBY U YUCITY
pearupyromux u
obpasyromuxcs
BEIIECTB, TEIDIOBOMY
spdexry,
HaIpaBIICHUIO,
HM3MEHEHHUIO CTeNeHEH
OKHCJICHUA
3JIEMEHTOB,
00Opa3yromux
pearupyromue
BelecTna, dase,
HCITOJIb30BaHUIO
KaTaJm3aropa.

JIa0. onbITHI:

3. 3ameleHue
JKEeIIe30M MeIU B
pacTBope cynbdara

(peakuuu 3K30TepMUYECKHE U YHIOTEPMHUUECKUE);

3) 0 U3MEHEHHUIO CTeNeHEN OKUCIEHUS! XUMUYECKUX
9IIEMEHTOB (PeaKLUH OKUCIUTEIbHO-
BOCCTAaHOBHTEIBHBIC);

4) mo oOpaTuMOCTH Tporecca (peakiuu o0paTuMbIe ’
HEOOpaTHMEIE);

THonyyam 603mo0icHOCMb HAYUUBLCA: COCTABIIATD
MOJIEKYJISIPHBIE ¥ MIOJIHBIC HOHHBIC YPaBHEHHUs 11O
COKpALIEeHHBIM HOHHBIM YPaBHEHHUSIM.

BeiOuparor ocHOBaHUs
Y KpUTEPUH ISt
KJIaccu(uKaIim
IIpeo6pa3oBwIBaTH
MH(OPMAIIIO U3 OHOTO
BUJA B IPYrod U
BBIOMpATH IS ce0st
yaoOHYyI0 PopMy
(bukcanuu
Npe/ICTaBICHHS
HHpOPMAIIH

KoMMyHMKAaTHBHBIE:
OTcTanBaTh CBOIO TOUKY
3peHuUsl, IPUBOJUTh
apryMeHThI,
IIOATBEPIK AL UX
(akramu. Paziuuars B
YCTHOM peyu MHEHHE,

IPOLIECCY, HOHUMAIOT
HEOOXOIMMMOCTh YUCHUS




menu (II) JIOKa3aTeJIbCTBa,
THIIOTE3bl, TCOPHHU
7. | IloHsTHE O CKOPOCTH IMonsiTre o ckopoctn | Hayuamcs: Ha3bBaTh (paKkTOpHI, BIMSIONINE HA PeryasituBHble: [posBnsor
XUMHYECKOI peaKiuu XHMHYECKOH CKOPOCTh XMMUYECKOH peakluu 1/1“061);101{“1) nux CamocTosTeNsHO YCTOWYMBBIN qu6Ho -
peakunu. @akTopsl, BJIMSIHHE HAa CKOPOCTh XMMHUECKOH PEeaKIiH; O0OHAPY>KMBAIOT U T03HABaTEIIbHBIA
BIIMSIFOIINE HA Ha3bIBaTh (PaKTOPHI, BIUSIOLUINE HA CMEIeHHE ¢dbopmynupyror HMHTEPEC K HOBBIM
CKOPOCTh XUMHYECKOTO PaBHOBECHSI. npooiemy. 001IMM criocobam
XMMHYECKUX pemIeHust 3a1a4d
peaKkumi. Tlonyuam 6o3moorcnocmeo Ilo3naBareJibHbBIC:
JlemoHcTpanmum: HAyuumuvCcs: IPOTHO3UPOBATH PE3YIIBTATHI BBIABISIIOT IPUYKHBL U
3aBHCHMOCTh BO3JICHCTBHS Pa3IMYHBIX (PAKTOPOB HA N3MEHEHHE CJIC/ICTBHS SIBIICHUH.
CKOPOCTH CKOPOCTH XMMHYECKOH peaKkiiy; IPOrHO3UPOBATh CrposiT Tornueckue

XUMHYCCKON peaKiuu
OT IIPUPOJBI
pearupyromnmx
BEILIECTB.
3aBHCHMOCTh
CKOPOCTH
XUMHYECKON peaKinu
OT KOHIICHTpAIIUU
pearupyrommx
BEILIECTB.
3aBUCHUMOCTh
CKOPOCTH
XUMHUYECKON peakiuu
OT ILIOIIAIHN
COTIPHKOCHOBEHUS
pearupyroImmx
BEIIECTB («KHUTISIIUN
cJI0t»). 3aBUCUMOCTh
CKOPOCTH
XUMHUYECKOH peakuuu
oT

TeMIepaTypsl
pearupyromumx
BEILIECTB.

JIa6. OnbITBI:

4. 3aBUCUMOCTb
CKOPOCTH
XUMHUYECKON peakiuu

PE3YINbTAThI BO3[[€I>1CTBI/IH Ppas3JIMIHbIX q)aKTOpOB Ha
CMEIICHNE XUMUYCCKOI'O paBHOBECHU

paccyxaeHus,
YCTaHABIMBAIOT
MPUYHUHHO —
CIICZICTBEHHBIE CBA3H

KoMMyHHMKAaTHBHBIE:
YYHUTHIBaIOT pa3HbIC
MHCHUS ¥ CTPEMSTCS K
KOOPAMHAIIH
Pa3JIMYHbIX MO3ULIUI B
COTPYAHUYECTBE,
(hopmymHpyOT
COOCTBEHHOE MHEHHUE U
[TO3HIINIO




oT
TIPUPOABI
pearupyrommx
BELLECTB Ha IPUMEPE
B3aUMOJICHCTBUU
KHCJIOT C METaJlJIaMHu.
5. 3aBHCUMOCTH
CKOPOCTH
XUMHYECKOHN peakuuu
OT KOHIICHTpAIun
pearupyrommx
BELLECTB Ha IPUMEPE
B3aUMOJICHCTBUS
IIUHKA C COJSHOM
KHUCJIOTOM pa3In4HON
KOHIICHTpAITHH.

6. 3aBHCUMOCTH
CKOPOCTH
XUMHYECKOH peakuuu
OT TUTIONIAIN
CONPUKOCHOBEHHUS
pearupyromnmx
BEIIIECTB.
7.MopnenvupoBaHue
KUIISAIIETO CIIOS.

8. 3aBHCHMOCTH
CKOPOCTH
XUMHUYECKOH peakuuu
OT TEMIIEPATYPHI
pearupyromnmx
BEIIECTB HAa MIPUMEPE
B3aHMOJICHCTBUS
okcuaa meau( 1) ¢
pPacTBOpOM CEpHOM
KHUCJIOTBI pa3IMYHON
TeMIIepaTypbl

Karanuszaropst

Karanuzaropsr u
KaTajus.
WHruOuTOpHI.

Hayuamcs: ucnonp30BaTh IpU XapaKTEPUCTUKE
MPEBPAICHUN BEIECTB MOHATHS «KaTallu3aTopy,
KUHTHOUTOP», «KAHTHOKCHJIAHTHD», IPOBOAUTH

PerynsaTuBHble:
YuuThIBaIOT NPaBUIIO B
IUIAHUPOBAHUHU U

YcBoeHue npaBuil
WHIUBUYAJIBHOIO U

0€e30MIacHOr0 IMOBENEHUS




AHTHOKCUJIAHTHI.
JdemoncTpauum:
T'omorenHsIi 1
reTeporeHHbIN
KaTallu3bl.
DepMeHTaTUBHBIN
KaraJus.
HNHarnduposanwue.
JIa0.onbIThHI:

9. Paznoxenne
MIepPOKCHIa BOIOpOaa

HCCIOXHBIC XUMHWYCCKHUEC OIIBIThI U Ha6HIO]leHI/I$[ 3a
W3MEHECHHUSMH CBOWCTB CBOWCTB BEIIECTB B IIpoLiecCe
mpeBparieHuii, coomonars npasmwia Th u OT.
Tonyuam 603moAHCHOCMb HAYYUMbCA: TPAMOTHO
00paInarsCs ¢ BEIeCTBAMHU B TOBCETHEBHON JKU3HH

KOHTpOJIe criocoba
pelIeHus,
OCYIIECTBIISIOT
TOIIArOBbIH KOHTPOJIb

ITo3naBaTebHBbIE:
CaMOCTOATENBHO
CO3/1aI0T AJTOPUTM
ACATCIIBHOCTUT HpI/I
pemeHnn mpodieM
Pa3NMUIHOTO XapaKTepa

BUC, yroxaromux
JKU3HH U 37I0POBBIO
Jronei

C TIOMOIIBIO OKCH/IA KomMyHuKaTHBHBIE:
Mmapranua (IV) u JoroBapusaroTcs 0
karana3ssl. 10. COBMECTHOM
O6HapyxeHHE JIESITETLHOCTH,
Karasasbl B HPUXOIAT K 00IEMy
HEKOTOPBIX IMUMIEBBIX PECUICHUTIO, B TOM YHCJIC
MIPOAYKTAaX. Y CTOJIKHOBEHHIO
11. NarnbupoBanue WHTEPECOB
B3aUMOJICHCTBHSA
KHCJIOT C MeTaJlJIaM:
YPOTPOIIMHOM
9. | O600ILIEHNE U CUCTEMATU3ALMS Hayuamcs: 00600mars 3HaHHUS ¥ IPEACTABISTH HX PeryasiTuBHbIE:
3HaHUi 10 TeMe «BBeneHue» cxeM, TabJIuIl, mpe3eHTanni Brocsar H606XOZ[I/£MLIC
KOPPEKTHUBBI B IEHCTBHE
TMIOCJIE €r0 3aBEPLICHUS
Ha OCHOBE €T0 M yJeTa
Xapakrepa ce’laHHbIX
o1MO0K
Ilo3naBareibHBIC:
CrposT peyeBoe
BBICKa3bIBAHNE B YCTHOU
Y TUCbMEHHOH (opMme
KommykaTuBHbIe:
KOHTPOJIUPYIOT
JISWCTBHUS ITapTHEpa
10. | KourposabHasi pagoraNel Kontpons Hayuamcs: npuMeHATH OJTy4YeHHbIE 3HAHUS U PeryastuBHble: Bripakarot ajiekBaTHOE
no reme «BBenenue» NMPEIMETHBIX U c(OPMHUPOBaHHBIC YMEHUS JUIsl PEILICHUs] YUeOHBIX OCyHleCTBJ'Iu}I}OT TIOHUMaHNE TPUINH
METaNpPEAMETHBIX 3aJa4 IomaroBbin U ycCriexa u HEyCIIEXa

y49eOHBIX ACHCTBHH

WTOTOBBII KOHTPOJIb 110

y4IeOHOM JIeATEIHHOCTH




no TeMe « BBenenue.
Oommas

pe3ynbrary
Ilo3HaBaTeabHBIE:

XapaKTepUCTHKA CTPOST pedeBoe
XUMHUYECKUX BBICKA3bIBaHHUE B YCTHOM
JJIEMEHTOB U U MIHCBMEHHOU (hopme
XUMHUYECKUX KommykaTuBHbIE:
peaxIuii. YUUTBHIBAIOT Pa3HbIE
Ilepuonnueckuit MHEHHUS U CTPEMSTHCS K
3aKOH U KOOPJIUHAITIH
[epronmueckas Pa3IMYIHBIX TIO3UIUH B
CHCTEMa XUMHUIECKUX COTPKYIHHYIECCTBE
JJIEMEHTOB
J1. 1. MenneneeBa»
Tema 1. Metasabi(184.)
11. | [Homoxeuue [Nonoxxenue Hayuamcs: xapakrepru3oBaTh METaJUTBI IO UX PerynsituBHbIE: OnpenensroT CBOO
3JIeMEHTOB-METAJUIOB B METAaJIJIOB B nonoxxeruto B [ICXD JI.1.MenneneeBa, OnuchIBaTh IIpunumarot u JIMYHYIO MTO3ULHIO,
o Iepruoanueckoit cTpoeHHe (pU3UYECKHE CBOWCTBA METAILIOB, COXPaHSIOT y4eOHYIO aJIeKBaTHYIO
HepI/IOI[I/I‘{eCKOI/I CUCTEMEC o
CHUCTEME XUMUYECKUX | OOBSICHSTH 3aBUCHMOCTb CBOMCTB METAJUIOB OT UX 3a/1a4y, INIAaHUPYIOT nu(PepeHIITPOBAHHYIO
A. . Menzeneesa 1 0COOCHHOCTH 3JIEMEHTOB nonoxenus IICXD JI. . Menneneena; CBOU JIGiiCTBHS B CaMOOIIEHKY CBOHMX
CTPOCHUA UX . Y. Menneneena. Tonyuam 6o3modcnocmov Hayuumscsi: IPOrHO3UPOBATh | COOTBETCTBUH C yCIIeXOB B yuebe
atoMoOB. ®u3znueckue MeTammueckas CBOMCTBA HEU3YUYEHHBIX JIEMEHTOB U UX COEIMHEHUN | IOCTABJIEHHOW 3a1aueit
cBOlicTBa MeTaLIOB. CILIaBEI KpUCTaNInYecKas Ha OCHOBE 3HAHUU O MEPUOANYECKOM 3aKOHE. Y YCJIOBUSIMU €€
pelieTka u peanuzanumn
MeTaJlTHuecKas Ilo3naBaTesibHBIE:
XUMHUYECKasl CBSI3b. Hcnons3yroT 3HaK0BO —
O6mme puznueckue CUMBOJINYECKHE
CBOMCTBa METAJLIOB. cpencTBa
CraBbl, HX CBOMCTBA KommykaTuBHbIe:
1 3HaYCHUE. ApPryMEHTHPYIOT CBOIO
JdemoncTpauum: MO3ULHUIO U
OO0pa3IsI CIIIaBOB KOOpAMHHUPYIOT €€ C
MIO3HIINY TTAPTHEPOB B
COTPYOHHYECTBE
12. | XuMuueckue CBOMCTBA METAILIOB XuMU4ecKue Hayuamcs: onuceiBaTh CBOKWCTBA BEIIECTB HA OCHOBE | PeryJjsiTuBHbIe: DOopMUPYIOT YMEHUS

CBOIICTBa METAILJIOB
Kak
BOCCTaHOBUTEJICH, a
TaK)Ke B CBETE UX

HaOMIOIeHNH 3a X MPEBPALCHUSIMHY,
JIEMOHCTPUPYEMBIMU YUUTEIIEM, HCCIIEIOBATh
CBOIMCTBA BEIIECTB B XO/IC BBIITOIHEHUS
J1a00paTOPHOTO OITITA, JAEJIaTh BBIBOJBL O

[TocranoBka yueOHOI
3aJa4y Ha OCHOBE
COOTHECEHHS TOTO, UTO
U3BECTHO U YCBOCHO , U

HCIONB30BaTh 3HAHUS B
ObITY




ITIOJIOKCHUA B
AIIEKTPOXUMHIECKOM
Py HanpsKEHUH
METaJlIoB.
JemMoHcTpanuu:
BzaumopeiicTeue
METaJIJIOB C
HEMETaJlJIAMH.

JIa0. onbITHI:
12.B3aumopeiicTBue
PacTBOpPOB KHUCIIOT H
cojiell ¢ MeTalaMKi

3aKOHOMEPHOCTSIX CBOHCTB METAJIJIOB B TIEPHOAIAX U
rpymImax.

Tonyyam 6o3mooicHocms Hayuumscs: TPOTHO3UPOBATh
XUMHYECKUE CBOMCTBA HEU3YUEHHBIX 3JIEMEHTOB U UX
COEJMHEHUI Ha OCHOBE 3HAaHUH O MEPUOTUUECKOM
3aKOHE.

TOTO, YTO €IIIE
HEU3BECTHO
Ilo3naBareiabHbIe:
BriaBu:KeHME TUIIOTES,
X 000CHOBaHHE,
JIOKa3aTeIbCTBO

KommykaTuBHBIE:
Y4aBCTBYIOT B
KOJIJIEKTHBHOM
oOcykImeHnn TmpoodIeMm,
HPOSIBIISIIOT aKTHBHOCTH
BO B3aMMOJCHUCTBHU VIS
pelieHus
KOMMYHUKaTUBHBIX 1
TIO3HABATEIbHBIX 3aa4

13. | Metamutsr B mpupoe. Oonue Merannel B ipupone. | Hayuamcsa: coOCTaBiATh ypaBHEHUS peakUuil , PeryasiTuBHbIC: Topnocts 3a
CIIOCOBBI X O061ue crocoOb! uX JIEKAIUX B OCHOBE ITOMyYCHUST METAJUIOB. YYHUTHIBAIOT MPABUIIO B | POCCHICKYIO HAyKy
MTOTyYICHUS. Tonyuam 6o3modcHocms HAyuumvbCs: TPUBOTUTH TUTAHUPOBAHUH H
IOy eHHA Jla0. onbITHI: MpUMEpHl ypaBHEHUH peakluil, JexKalux B OCHOBE KOHTpOJIE criocoda
13. O3HakoMJIEHHE C | IPOMBIIIIEHHBIX CIIOCOOOB MONYYEHHUS Yyr'yHa U JIeHCTBUS
pynamu xenesa 14. CTaJIH. IMo3HnaBaTeJbHbBIE:
OxkparuBanue Hcnonp3yroT nouck
IUTAMEHH COJISIMH HEOOXOIMMOIt
IIETIOYHBIX METAJIOB UHOPMAITUH [T
BBITIOJTHEHHUS YISOHBIX
3aJaHUN C
UCIIOJIb30BaHUEM
y4eOHOM JTUTepaTypsl
KommykaTuBHbIE:
YuuTBIBIOT pa3Hble
MHEHHS U CTPEMATHCS K
KOOpAMHAIIH
Pa3THYHBIX TO3HUINH B
COTPYOHHYECTBE
14. | PemieHure pacueTHBIX 3aja4 C Pacuernsle 3amaun no | Hayuamcs: peuats pacueTHbIE 3afadd IO PerynsituBHbIe: OBnajieHre HaBBIKAMU
HOHSITHEM MACCo8asi O0ls 8blx00d YpaBHEHUSIM YPaBHEHMSIM XUMUYECKHUX PEaKIMi, IPOTEKaIOIIUX C OrneHuBaroT JUIS IPaKTU4ECKON
a Kma XI/IMI/I'-IevCKI/IX y4aCcTUueM METAJIJIOB U UX COCTUHCHHNU. IMpaBUJIbHOCTH _ ACATCIIBHOCTH
npocy PpeaxIuii, Tonyuam 6o3modcnocms HAYUUMbCA: PEIIATh BBINOJTHEHNS ACHCTBHS

MTPOTEKAOMIHX C

OJIMMITNATHBIC 3aJa9H.

Ha YPOBHE a/ICKBaTHOM




y4acTHeM METAJIOB U
HX COCIMHECHUH

PETPOCIEKUBHOM
OLICHKH
Ilo3naBarenbHbIe:
Bribuparor Hanboiee
3¢ GEKTHBHEBIE CITOCOOBI
peuieHus 3anad,
KOHTPOJIUPYIOT U
OLICHHUBAIOT HPOLIECCUU

pesynbrar
JEATEIBHOCTH
KommykaTuBHbIe:
Kontponupyror
JICWCTBHUS ITapTHEpa
15. | IToHsATHE O KOPPO3HU METAILIOB Kopposust metaiuioB | Hayyamcs: UCTIoNb30BaTh IIPU XapaKTEPUCTUKE PeryasituBHble: YMeHue UHTerpupoBaTh
U c11ocoObl OOpHOBI C | METAJIOB M UX COSIMHEHHUN TOHSATHSI «KOPPO3Hs Paznuyaror ciocob u NOJTy4YEHHBIC 3HAHUA B
HEH METAIIIOBY, «XHUMHUUYECKas KOPPO3HUsI», pe3yiIbTaT 1eHCTBHS MIPAaKTHYECKUX
«QNEKTPOXUMHUECKAsE KOPPO3HsD», HaXoauTh criocoOsl | Ilo3HaBaTebHBIE: YCIOBHSIX
3aIUTHl METAJUIOB OT KOPPO3HH. Brnaneror obumm
Tonyyam 6o3modicHoCmb HAYHUMbCA - TPAMEHSThH MPUEMOM PEIICHHUS
3HaHHS O KOPPO3UH B KU3HH. 3a1a4
KomMmykaTnBHbI€:
JoroBapusatorcs o
COBMECTHOMU
JESATEIbHOCTM,
MPUXOIAT K 00IIeMy
PELICHUIO
16. | Illemounsie MeTAIUIBL: 00As Oobmas Hayuamuca: naBaTh XapakTepUCTHKY IIETOYHBIM PeryastuBHble: PazBuTHe oco3HaHHOTO,
XapaKTepHCTHKA MeTaiaM 1o ux nomkeHuro B [ICXD [Tnmanupytor cBon YBaXHUTEIBHOTO U

XapaKTepUCTUKA

LIETOYHBIX METAJUIOB.
Mertanisl B mpupo/ie.
O0uiue criocoObl UX
MTOTTyYICHUS.
CtpoeHne aToMOB.
[{enounBIe METAIITBI
— TPOCTHIE
BEIIlECTBa

J.N.Menneneera, ucciie10BaTh CBOMCTBA IIEIOYHBIX
METAaJIOB — KaK MPOCTHIX BEILIECTB.

Tonyuam 603mocHOCHb HAYYUMbCSL: TPAMOTHO
00pallaThCsi ¢ BELIECTBAMU B MOBCEHEBHOW JKU3HH.

JIEHCTBUS B CBSI3U C
IIOCTaBJICHHOM 3a1a4uel
U YCIIOBHSIMHU €€
pemeHus
Ilo3HaBaTeJibHBIE:
CraBsaT 1 GOpMYITUPYIOT
NN ¥ TPOOIEMBI
ypoka
KommykaTuBHbIe:
AJIeKBaTHO MCIOIB3YIOT
peyeBble cpecTBa IS

3 HEKTHBHOTO pEIICHHSI

JOOPOXKENATEITBHOTO
OTHOILIEHHUA K IPYTOMY
yesoBeKy. Ero MHenuto,
CHOCOOHOCTH BECTH
JUATIOT C APYTHMHA
JFOTBMH




KOMMYHHKATHBHBIX
3a1a4

17. | CoenuHEHHUS MIETOUYHBIX METAILIOB Baxwneiimme Hayuamcs: xapakrepru3oBath GU3NICCKAE U PeryasiTuBHbIe:
COEIMHEHUS XUMHUYECKUE CBOMCTBA OKCHUIOB U THAPOKCH]IOB YYHUTHIBAIOT IPABHUIIO B
LIEJIOYHBIX METAJIOB | IIETOYHBIX METAJUIOB, COCTABIISATH XUMUUYECKHE TUTAHUPOBAHUU H
— OKCH/JIBI, YpaBHEHHUSI, XapaKTEPU3YIOLIHE CBOWCTBA IIEI0YHBIX KOHTpOJIE criocoda
THUAPOKCHUJIBI U COJTU METaJJIOB, pellaTh «EMOYKU» MpeBpallleHUH. pelieHus
(xIopUmpL, Honyuam 6o03mocHOCMb HAYYUMBCA: COCTABIATH Ilo3HaBaTeJibHBIE:
KapOOHATHI, «IETOYKHY MPEBpaIICHUH. Hcnonp3yror nouck
cynb(daTel, HUTPATHI), HEOOXOIMMO
UX CBOWCTBA H HHPOPMAITUH IS
MIPUMEHEHUE B BBIMOJIHCHHS YYSOHBIX
HapOAHOM XO3sliiCTBe. 3a/1aHui ¢
Kanuiinsie KCII0JIb30BaHUEM
ynoOpeHusI. y4eOHOM JTUTPaTyphI
JdemMoHcTpanuu: KoMMykaTuBHbI€:
OO6pasIsl MIETOYHBIX Y4uThIBalOT pa3HbIe
u MHEHUS ¥ CTPEMSATCS K
IIETIOYHO3EMETTbHBIX KOOpAMHAIIH
METaJlIoB. PAa3IMYHBIX TO3UIIUH B
BsaumoneiictBue COTPYIHUYECTBE
HaTpUs, JTUTUA C
BOJIOM.

Bzaumopeiicreue
HATPHsL C KUCIOPOJIOM
18. | IllemouHO3eMENBHBIE METAJLIEI: Oo6mas Hayuamucsa: naBatb XapaKTepHCTUKY PerynsituBHbIE: Pa3BuTHe ocoznanHoro,

o0111ast XxapaKTepucTUKa

XapaKTepUCTHKA
3JIEMEHTOB INIABHOHI
noArpynnsl 11
rpymnmsl. CTpoeHne
aTOMOB.
[llenounozemensHbIE
METaJuIbl — MPOCTHIE
BEIIIECTBA.

IIETOYHO3EMENTFHBIM METaJIaM I10 WX ITOJDKEHUIO B
IICXD JI.1.MeHnpaeneeBa, xapakTepu3oBaTh COCTaB
aTOMOB, UCCJIEIOBATh CBOMCTBA ILIEJIOYHBIX METAJIIOB
— KaK IPOCTHIX BEUIECTB.
Honyyam 603mooicHocmsb HAY4UMbCS: TPAMOTHO
oOpamarscs ¢ BEMeCTBaMH B TOBCEAHEBHOW KHU3HA

IInanupytoT cBou
JIEHCTBUS B CBSI3U C
MOCTaBJICHHOM 3a/1aueii
1 YCTIOBHSIMH €€
pelieHus
Ilo3naBareabHbIe:
CraBaT 1 GOpMyITHPYIOT
IEJTN ¥ TPOOIEMBI
ypoxka
KommykaTruBHbI€:
AJIeKBaTHO MCHOJBb3YIOT
peueBbIe CpeIcTBa IS

3 PEKTUBHOTO PEIICHHUS
KOMMYHHUKaTHBHBIX

YBXKUTEJIBHOTO U
JOOPOXKENATEITBHOTO
OTHOUICHUS K IPYTOMY
yenoBeky. Ero MHeHH1o,
CIIOCOOHOCTH BECTH
JIMAJIOr ¢ IpYTUMHU
JIIOIbMHU




3a/1a4

19. | CoenuHeHUs MIET0YHO3EMETBHBIX Baxneiimme Hayuamcs: xapakrepru3oBath GU3NICCKHE U PeryasituBHbIe:

METAIOB COEIMHEHUS XUMHUYECKUE CBONCTBA OKCUIOB U TMAPOKCHIIOB YuuTHIBalOT NIPABUIO B
LIEJIOYHO3EMENBHBIX | LIEIOYHO3EMENbHBIX METAIIOB, COCTABIATD TUIAHUPOBAHUU U
METaJUIOB — OKCHJIBI, | XUMHUYECKHE YPaBHEHUS, XapaKTepHU3YIOLIe CBOMCTBA | KOHTpoJIe criocoba
THIPOKCHUIBI U COJIN IIETIOYHBIX METAJJIOB, PEIIATh «IIETTOYKH pelieHus
(x1opumbI, [IPEBPALECHUH. ITo3naBareJibHbBIC:
KapOOHATHI, HUTPATHI, | Iloayyam 603MOHCHOCHb HAYYUMBCA. COCTABIATH Hcnone3ytoT nouck
cynbdarsl, pocdarer), | «IETOYKN» MPEBPAIICHAN HeoOXoauMOoin
HX CBOMCTBA U HHPOPMAITUH IS
[IPUMEHEHUE B BBITIOJTHEHHUS yUEOHBIX
HapOJHOM XO3sICTBeE. 3a/1aHui ¢
JemMoHcTpanuu: UCIOJIb30BaHUEM
Bsaumoneicreue y4eOHOI TUTpaTypsl
KaJbIUA C BOXOM. KommykaTuBHbIe:
Bzaumopeiicreue YuuTBIBAIOT Pa3HbIE
Marius ¢ MHEHHUS U CTPEMSTCS K
KHUCIIOPOJIOM. KOOpIMHALUU
JIa6. onbITHI: Pa3IMYHBIX O3ULHI B
15. B3zaumoneiictaue COTPYAHHUYECTBE
KaJbLus ¢ BoAou. 16.
ITonyuenue
THIIPOKCH/IA KaJIBIUS
1 UCCJIEJOBAHUE ETO
CBOICTB

20. | AJNFOMUHMIA — IEPEXOTHBIN 3JICMEHT. Crpoenue atoma, Hayuamoca: naBatb XapakTepUCTUKY QJIFOMUHUS 110 PeryasituBHbIe: DOpMUPYIOT UHTEPEC K

DU3HYCCKIe U XUMHIUCCKIE ¢dusnueckue u ero nomkenuto B [ICXD J[.11.Menneneesa, IInanupyrot cBou KOHKPETHOMY

XUMHUYECKUE XapakTepU30BaTh COCTAB aTOMa, XapaKTepU30BaTh JefcTBus ¢ XUMHUYECKOMY 3JIEMEHTY

cBoricTBa amtoMuHus. [lonydenue u
MIPUMEHEHUE ATTFOMUHUS

CBOMCTBA aJIIOMUHHUS
KaK MPOCTOTO
BEIECTBA

(bH3quCKI/Ie U XUMHAYECKHUE CBOMCTBA aJIlOMHHUA,
O6T)$ICH${TB 3aBHCHUMOCTH CBOMCTB aJIFOMHHUS OT €TI0
nonoxenus B [ICXD JI.1.MenzeneeBa, 0ObSICHATh
MIPUYKHBI XUMUYECKON HHEPTHOCTH ATFOMHHUSL.
Tonyuam 603mocHOCHb HAYYUMbCSL: TPAMOTHO
00pallaThCsi ¢ BELIECTBAMHU B MOBCEIHEBHOW KU3HU

MMOCTABJICHHON 3a1auen
u yCJ'IOBI/ISIMI/I (S
peIIeHMs, OLIECHIUBAIOT
MIPaBUIBHOCTD
BBIMTOJIHEHHS IEHCTBUS
Ilo3naBareabHbIe:
CaMOCTOATENIBHO
BBIJCIISIOT U
(hopmMyTHpyIOT
MMO03HABATEIbHYIO I[CIIb,
HCIIOJIB3YIOT 001IIHe




MPUEMBI PEIICHUS 3a1a4
KommykaTuBHbIe:
Homyckator
BO3MOXKHOCTb
Pa3JIMYHBIX TOYEK
3p€HUA, B TOM YUCJIC HC
COBMAAONINX C UX
cobcTBeHHOU. 1
OpPHEHTHPYIOTCS Ha
MO3UIIMIO TIApTHEpa B
OOIIIEHNNA |

B3aUMOJICHCTBUU
21. | CoequHeHUs ATFOMUHUAST — CoenuHeHust Hayuamcs: xapakrepu3oBath GU3NICCKHE U PeryasiTuBHbIe: DOopMUPYIOT YMEHHUE
OKCI/I]I u FHHPOKCI/IH, ux an)OTepHBH‘/'I AJIFOMUHUA — XUMHUYECKHNE CBOUMCTBA OKCHJIa U TUAPOKCHU A Y4uTHIBAIOT IpaBUJIO B HHTETrpUupoOBaTh
OKCUI U THAPOKCHU/, AJIIOMHHUSA, COCTABJIATh XUMUYCCKNUEC YPABHCHUAA, IJIaHUPOBAaHUU U IMOJIYYCHHBIC 3HAHUS B
XapaKTep. nx aM(i)OTeprIﬁ XapaKTEPU3YyrOImue CBOMCTBa AIIFOMHUHUS, PEIIAaTh KOHTPOJIE crocoba MIPKTHUYECKYIO KU3HDb
XapaxTep. «IETIOYKUY MPEBpaICHUH. pelieHus
Baxwneiimme comu Tonyuam 6o3moorcnocms Hayuumsbcsi: COCTaBIATh Ilo3HaBaTenbHbBIE:
ATFOMUHHUSL. «LETIOYKNY MIPEBPALECHUIA Hcnone3ytoT nouck
IIpumenenue HEeoOX0MMOi
ATFOMHUHUS U €T0 HH(POPMAITUH IS
COEIMHEHUH. BBITIOJIHEHHUST Y4E€OHBIX
Jlad. onbITHI: 3a7aHui C
17.1lonyuenue HCIOJIb30BaHUEM
TUIPOKCHIA y4eOHOI TUTpaTypsl
ATFOMUHUS U KommykaTuBHbIe:
HCCIIeIOBaHUE Kontponupytor
€ro CBOWCTB. JIeHCTBUE MapTHepa
22. HpaKTquCKaﬂ paﬁoTa Nel Ocy1ecTBieHue Hayuamcs: obpamarbcsi ¢ 1a00paTopHbIM PerynsaTuBHble: PasButne
Ocyme CTBJICHHUE IIETIOYKH LICIIOYKH XI/IMJ/I‘ICCKI/IX 000pyIOBaHUEM U HarpeBaTeIbHBIMU PHOOPaMK B OcyLueCTBJEﬂ}OT KOMMYHHMKaTUBHOI'O
MIpEBPALLEHUI COOTBETCTBHH C TIPaBIJIAMH TEXHHUKH 0€30IIacHOCTH, MOILIArOBbI KOHTPOJIb KOMITOHEHTA B OOIICHUH

XUMHUYCCKHUX HpCBpaH_ICHI/Iﬁ

OTIHCHIBATh XUMHUYECKHUIA SKCIIEPAMEHT C TTOMOIITHIO
SI3bIKa XMMUHU, JI€NaTh BBIBOBI IO PE3yIbTaTaM
SKCIIEPUMEHTA.

Tonyyam 603mooicHOCMb HAYYUmMbCs. 0CO3HABATH
HeobxomuMocTh cobmtonerus npaBmwi b u OT mns
COXPaHEHUs 3I0POBbS OKPYKAIOIIHX.

TI0 pe3ynabTary

Ilo3naBareabHbIe:
Bnagerot o0mum
MIPUEMOM PELICHHUS
3a7a4
KommykaTuBHbIE:
YUuTBHIBAIOT pa3HbIe

U COTPYJHUYECTBE CO
CBEPCTHUKAMH H
YUUTEISIMU




MHEHUS ¥ CTPEMSTCS K
KOOpAMHAIIH
Pa3IMYHBIX MO3ULMI B
COTPYIHUYECTBE

23.

XKeneso — anement VIIrpynmnel
no6ouHoi noarpynmnsl. duznueckue
U XMMHUYECKHE CBOWCTBA JKENe3a.
Haxoxnenue B npupoze.

Pacrionoxenue xenesa
B [ICXDJI.N.
Menpeneesa u
CTPOCHHUE €r0 aToMa.
dusnueckue u
XHMHYECKHE CBOMCTBA
JKele3a — MPOCTOTO
BEIIICCTBA

Hayuamvoca: naBatb xapakTepUCTHKY jKejle3a 10 ero
noipkenuto B ITICXD JI.M.Menneneena,
XapaKTepU30BaTh COCTAB aTOMa, XapakTepru30BaTh
(u3nYIecKre 1 XUMHYECKHe CBOICTBA jKeesa,
O0OBSACHSITH 3aBHCUMOCTh CBOKMCTB JKejie3a OT €ro
nonoxkenus B [ICXD JI.M.MenneneeBa, HCCICOOBaTh
CBOMCTBA JKeJie3a B XOJI€ BHITOJTHEHUS TA00paTOPHOTO
OTIBITA, OMUCHIBATE XUMUYECKUNA HKCIIEPUMEHT.
Tonyuam 6o3zmooicnocms Hayuumsbcsi: TPaMOTHO
00paIarsCs ¢ BEIECTBAMH B TIOBCEAHEBHON KU3HU

PerynsituBHbie:
IInanupyrot cBou
JIEeHCTBUS C
IIOCTAaBJIECHHON 3aJa4en
1 YCIIOBHSIMH €€
pelIeHNs, OLIEHUBAIOT
TIPaBUIBHOCTD
BBITIOJIHCHHUS JICHCTBUS
ITo3naBarebHbBIE:
CaMOoCTOSATEIIbHO
BBIACIIAOT U
hopmymHpyIOT
MIO03HABATEIBHYIO IIEIb,
UCIIONB3YIOT 00mIre
TIPUEMBI pPEIICHUS 3a1a49
KommykaTuBHbIe:
Homyckator
BO3MOXHOCTh
paanqulx TOUYCK
3peHMsI, B TOM YHCIIE HE
COBITAJIAIOIINX C X
cobcTBenHoi. 1
OpPUCHTUPYIOTCS Ha
MO3UIUIO TApTHEPA B
OOILICHUH W
B3aMMOJICHCTBUH

DOopMUPYIOT UHTEPEC K
KOHKPETHOMY
XUMHYECKOMY 3JIEMEHTY

24.

Coenunenud xenesa +2,1+3 ux
Ka4yeCTBEHHOE OTpPE/ICIICHHUE.
Ienernueckue paasl Fe u Fe ™.

I'eneTnueckue psiabt
Fe”'u Fe**
Baxueitmme conmn
»kejre3a. 3HaUCHUE

Hayuamcs: xapakrepu3oBarh pu3n4ecKue u
XUMHYECKHE CBOWCTBA OKCHJIOB U THAPOKCHIIOB
JKeJe3a, COCTABIIATh XUMUYECKIE YPaBHEHHUS,
XapaKTepU3yIOIlUEe CBOMCTBA COEIMHEHUIT JKene3a,

PeryasituBHble:
YuuTHIBalOT IPABUIIO B
IUTAaHUPOBAHUH U
KOHTpOJIE criocoda

Pa3zButne oco3nanHoro,
YBXXHUTEIBHOTO U
JIO0OpPOXKENaTeIbHOTO
OTHOLIEHUSA K JPYTOMY

Kenesa TIPOBOJNTDH KAYECTBEHHBIEC PEAKIINH, peLeHus yenoBeky. Ero Muenu1o,
U €ro COeJIMHEeHUN MOATBEPIKAAIOIINE HATMYUE B BOJHBIX PACTBOpAxX IHo3naBareabHbIE: CHOCOOHOCTHU BECTH
JJ1s1 IPUPOABI U KaTMOHOB XKeJle3a, pellaTh «IEeTMOYKN» MpeBpameHuil. | Mcnons3yroT nouck JIAAJIOT ¢ IPYTUMU
HapOIHOIO Tlonywam 603M0ACHOCb HAYUUMBCA: COCTABIATh HE0O0X0aMMOit JIFOJTbMU

XO035CTBA. «UEMOYKHY TMPEBPAIICHUHN, COCTABIISTh MOJICKYIISIPHBIC | HHGOPMAITUH IS

JleMoHCTpauMu. W TIOJIHBIE HNOHHBIE YPAaBHEHHMS 10 COKPALICHHBIM BBITIOJTHEHHS YIEOHBIX




BzaumopeiicTBue
METAJLIIOB C
HEeMEeTaJlJIAMH.
IMomyuyenue
THUAPOKCHUJIOB JKeJe3a
(ID) u (I1D).

HOHHBIM YPaBHCHUAM

3a7JaHUH C
HCIIOJIb30BaHNEM
yaeOHOI TUTpaTypsl
KomMmykaTnBHbI€:
Y4YuTHIBAIOT pa3HbIe

MHCHUA U CTPEMATCA K

Jla. onbITHI: KOOPJIMHAIIUU
18. B3aumoneiictre Pa3IUYHBIX TTO3UIUI B
JkKeJles3a ¢ COITHOM COTPYIHUYECTBE
KHUCJIOTOM.
19. TTomryuenwue
TUAPOKCHUJIOB JKeJe3a
(II) u (I11) m n3yvenue
HX CBOMCTB.
25. HpaKTI/]l{eCKaﬂ paﬁoTa Ne2 ITonyuenue u Hayuamcs: obpamarscs ¢ 1aboparopHbIM PerynsaruBHbie: OBnaseHre HaBbIKAMHU
[oydeHHe ¥ CBOHCTBA COSAHHEHMI CBOMCTBa 000opyIoBaHNEM U HarpeBaTeIbHBIMHA IPUOOPaMHU B OcCymiecTBIIoT JUTSl IPAKTUYECKOM
COEIMHEHU I COOTBETCTBHH C IPaBIJIaMH TEXHUKH 0€30acHOCTH, MOILLIArOBbI KOHTPOJIb JIeSTENbHOCTH
MCTAILIoB METaJUIOB ONMCHIBATh XUMUYECKUI KCIIEPUMEHT C TOMOIIbIO 0 pe3yabTary
SI3bIKa XMMUHU, JI€1aTh BBIBOBI IO PE3YNbTAaTaM
SKCIIEPUMEHTA. Ilo3naBaresbHbBIE:
Tonyuam eo3modicHocmeb Hayuumvbcs: 0CO3HABATh Crposr peueBoe
HeoOxonumocTb coomronenus npasunTh u OT s BBICKa3bIBaHUE B YCTHOM
COXPaHEHUs 3I0POBbsI OKPYKAIOIIHX. U MUCBMEHHOM (hopme
KommykaTuBHbIe:
YUuTBHIBaIOT pa3HbIe
MHEHUS U CTPEMSTCS K
KOOpIMHALUU
Ppa3MYHbBIX MO3ULIUH B
COTPYIHUYECTBE
26. HpaKTquCKaﬂ paﬁoTa Ne3 Pemenue Hayuamcs: obpamarbes ¢ 1a00paTOpHBIM PerynsaTuBHble: OgBlajicHUe HaBbIKAMU
PelleHne KCIIePUMEHTAIbHBIX 9KCIEPUMEHTAIBHBIX | 000pPYIOBAaHUEM M HATPEBATCILHBIMHU IPHOOpaMHU B OcCyIecTBIsIoT JUTSI IPAKTHIECKOM
3a/1a4 Ha COOTBETCTBHH C TIPaBIJIAMH TEXHHUKH 0€30IIacHOCTH, MOILIArOBbI KOHTPOJIb JIEeATENbHOCTH
3a1a4 Ha pacIio3HaBaHHUC U o
. pacno3HaBaHUE U ONMCHIBATh XUMUYECKHUI 3KCTIEPUMEHT C IOMOIIbIO 10 pe3yabTary
IOJTy4CHUE COCIMHEHNN METAJIIIOB MOJIy4€eHHUE SI3bIKa XMMUHU, JI€NaTh BBIBOBI IO PE3yIbTaTaM
COEIMHEHU I SKCIEPUMEHTA. Ilo3naBarenbHble:
METaJUIOB Tonyuam 603moo1cHOCMb HAYYUMbCA. OCO3HABATh IIpoBoasT cpaBHEHHE U

HeobxomuMocTh cobmtonerus npaBmwi b u OT mns
COXPaHEHHUsI CBOETO 3[IOPOBBSI M OKPYKAIOIIIUX.

KJ1accH(UKALHIO 110
3a/1aHHBIM KPUTEPUSIM
KomMmykaTuBHbI€:

JloroBapuBatorcs o




COBMECTHBIX
JEUCTBUSX B
Ppa3IUYHBIX
CUTYaIUsIX

27.

O00011eHre 3HAHUH 110 TEME
«MeTtamie)

Hayuamcs: 0600mars 3HaHUS U TIPEACTABIATH UX
CXeM, TabJIHuIl, Mpe3eHTAIHIA

PerynsituBHbie:
BHocsaT HeoOxonuMbIe
KOPPEKTHUBBI B ICHCTBHE
MOCJIE €r0 3aBepIICHUs
Ha OCHOBE €r0 U yueTa
XapakTepa ceJaHHbIX
ommnodoK
Ilo3naBaresibHBIC:
Ctposr peueBoe
BBICKA3bIBaHHE B YCTHOH
Y MNCBMEHHON opme
KommykaTuBHbIe:
KOHTPOJIUPYIOT
JICHCTBUS IapTHEPA

Bripaxkatot aiekBaTHOE
MTOHWMaHHE TPUIAH
ycIiexa ¥ Heycrexa
yUeOHOI IeITeTbHOCTH

28.

Kontpoabnas padora Ne2
1o TeMe «MeTautb»

KonTposns
TIPEAMETHBIX U
METaNpeIMETHBIX
y4eOHBIX IeHCTBUI

1o Teme «MeTallIby

Hayuamcs: npuMeHATh NOTyYEHHbIE 3HaHUS U
c(hopMHpOBaHHBIC YMEHHUS IS PEIICHHUS YIeOHBIX
3ama4q

PeryasituBHble:
OcCymiecTBISIoT
WUTOTOBBIN U
MOIIArOBEIA KOHTPOIh
0 Pe3yabTaTy
IMo3naBareabHBIE:
Crpost peueBoe
BBICKA3bIBAHHEC B yCTHOI\/’I
U MIUCbMEHHOM (hopme
KommykaTuBHbIe:
KOHTPOJIUPYIOT
JICHCTBUS TapTHEPA

IIpossistor
OTBETCTBEHHO-CTb 3a
PE3YIBTATHI

ema 3. Hemerasibi(284.)

29.

OO61mas xapakTepuCTUKa HEMETAIJIOB

Ob6mas
XapaKTepUCTHKA
HEMETAaJUIOB!
MIOJIO>KEHHE B
[Tepuoanueckoit
CHUCTEME XUMUYECKUX
2JIEMEHTOB

JI. 1. Menneneena,

Hayuamcs: naBatb onpeieeHus! MOHATUIM
«QIEKTPOOTPULATEIIEHOCTDY « AJUIOTPOITUS
XapaKTepU30BaTh HEMETAILIBI 10 UX ITOJIOKEHHIO B
IICXD JI.1.MeHnaeneeBa, onuchiBaTh CTPOCHUE
(u3nYecKre CBOMCTBA HEMETAJIIOB, OOBSICHATH
3aBUCUMOCTD CBOMCTB HEMETAJIOB OT UX ITOJIOYKEHHUS
I[ICXD JI.1.MenaeneeBa;COCTaBIsATh Ha3BaHUS
COETMHEHUH HEMETAIUIOB 10 hopmyrie U GopMyI 1o

PerynsituBHbIe:
IInanupytoT cBou
JIEWCTBHS B CBS3H C
MMOCTaBJICHHOM 3amauei
Y YCJIOBUSIMU €€
pelieHus
Ilo3HaBarejbHBIE:
CraBart 1 GOpMYIHPYIOT

dopmMHUpOBaHUE
TOTOBHOCTH H
CIIOCOOHOCTH K
O0YYEHUIO U
CaMOPa3BUTHIO U
caM000pa30BaHHUIO Ha
OCHOBC MOTHBAIIUU K
00y4YEHHIO ¥ TIO3HAHUIO




0COOCHHOCTH
CTPOCHHS aTOMOB,
AIIEKTPOOTPHUIIATEITHH
octh (30) Kak mMepa
«HEMETAJTTUIHOCTHY,
psan 20.
Kpucrammmueckoe
CTPOCHHE
HEMETaJlJIOB —
TIPOCTBIX

BEILIECTB.
Annorponus.
dusnyueckue
CBOICTBa
HEMETAaJJIOB.
OTHOCHTEIIBHOCTh
MOHATHH «METAILI» U
«HEMeTaILI»

Ha3BaHWIO, HAYYaTCsd JaBaTb ONPCACICHUA
«AJJIOTPOIIHA», «AJJIOTPOITHBIC MO,I[I/I(bI/IKaLlI/II/I».
HOﬂyqam BO3MOIAHCHOCHIb HAYYUMBCA. TIPOTHO3UPOBATH
CBO¥CTBa HCU3YUCHHBIX 3JIECMCHTOB U UX COCZ[I/IHCHI/Iﬁ
Ha OCHOBE 3HAHHI O NEPUOANICCKOM 3aKOHE

1EH ¥ TIPOOTIEMBI
ypoxka
KommykaTuBHbIe:
AJIeKBaTHO UCIOJIB3YIOT
peueBble CpeAcTBa Ui
3¢ PEKTHBHOTO PELICHHUS
KOMMYHUKATHBHBIX
3a1aq

30.

OO01Me XUMHYECKHE CBOMCTBA
HEMETAJLIOB.

Hemeranasl B mpupojie U cCriocoObl
WX TOJy4YEHUS

OO01mme XuMHIECKUE
CBOMCTBA HEMETAJLIIOB

Hayuamcs: xapakTepr3oBaTh CTPOECHHUE HEMETAILIOB,
00111e XUMUYECKHE CBOIICTBA HEMETAILIIOB,
OIIMCHIBATh OOIIME XMMUYECKHE CBOMCTBA HEMETAJIIOB
C IOMOIIBIO A3bIKA XUMHUHU, COCTABJIATH ypaBHeHm{
XUMHYECKUX PEaKInil, XapaKTePH3YIOMINX
XAMHUYECKHE CBOMCTBA HEMETAJIOB UX COCOUHCHHI
Honyuam o3modxcHocms HAYUUMbCA:
MIPOTHO3UPOBATH CBOMCTBAa HEM3YUEHHBIX AIIEMEHTOB U
HUX COEAMHEHUN HA OCHOBE 3HAHUH O MEPUOIUYECKOM
3aKOHE

PerynsituBHbIe:
[TocranoBka yueOHOI
3a/1a4d Ha OCHOBE
COOTHECEHH TOTO, UTO
W3BECTHO M YCBOGHO , U
TOTO, YTO €IIe
HEN3BECTHO
Ilo3naBaresibHbBIC:
BriaBuxkenune runores,
X 000CHOBAaHHE,
JIOKa3aTeNbCTBO

KommykaTuBHbIE:
YuaBcTBYIOT B
KOJUICKTUBHOM
o0cyxneHnn mpoodiem,
HPOSIBIISIIOT aKTHBHOCTh
BO B3aMOJICHCTBHY VIS
peuieHus
KOMMYHUKaTUBHBIX U
NI03HABaTeJbHBIX 33124

PasBuBaior oco3HanHoe
OTHOIIICHHE K CBOMM
COOCTBEHHBIM
MOCTYIKaM




31. | Bogopon [Tonoxxenue Bogopoaa | Hayuamcs: XapakTepu30BaTh BOAOPOJ 1O €T0 PeryasiTuBHbIE: DopMHUPYIOT
B [lepnoanueckoit nontoxkenuio B [ICXD JI..M.Menneneena, Pasznuuaror cnoco6 u KOMMYHUKaTUBHBIN
CHCTEME XUMHYECKHAX | XapaKTepHU30BaTh CTPOSHHE aTOMa BOAOPOIA, pe3ynbTaT neicTBus KOMITOHCHT B OOIIIEHUHN
3JIEMEHTOB O0OBSCHATH €r0 BO3MOXKHBIE CTEIICHH OKHUCICHHSI, ITo3HaBarTebHBIE: U COTPYIHUYECTBE CO
J. 1. Menpeneesa. XapaKTepU30BarThb Brnaneror o6umm CBEPCTHUKAMH B
Crpoenue aToma u (bu3NYeCcKre U XUMHUYECKUE CBOCTBA BOIOPO/Ia, MIPUEMOM PEIICHHS nporecce
MOJICKYJIBI. OOBSICHATH 3aBHCUMOCTh CBOMCTB BOIOPOA OT 3a7a4 00pa3oBaTeIbHOM
®duznyeckue u nonoxeHust ero B [ICXD J[.M1.Mennerneena, KommykaruBHbie: JIESTEIIbHOCTH
XUMHUYCCKHUE OTIMCHIBATh JTAOOPATOPHBIE U IPOMBIIIUICHHEIE JloroBapuBaroTcs o
CBOICTBa BOIOpOA, CTIIO0COOBI TTOYYCHUST BOAOPO/IA . COBMECTHOM
€ro MOTyYCHUE ’ Tonyuam éo3modxcHocme Hayuumscs: OOBICHATH JIeATEeIIbHOCTH IO
IIPUMEHEHHUE. JIBOMICTBEHHOE NoJ0kKeHue Bogopoaa B [ICXD PYKOBOICTBOM YUYHUTENSA
JIa0. onpITHI: J.M.MeHnneneeBa, TpaMOTHO 00paInarbes ¢
20. ITomyuenue BEIECTBAMH B TIOBCETHEBHOM KU3HU
U pacro3HaBaHue
BOZIOpOIIA

32. | Boma Crpoenne MONEKYIBL. | Hayuamcs : XapaKTepH30BaTh CTPOCHUE MOJICKYITBI PerynsituBHbIe: HMEIOT [ENOCTHOE

Bonoponnast
XUMHUYECKas CBA3b.
dusnueckue
CBOICTBA BOJIBI.
AHoMaIuu CBOMCTB
BOJIBL.
I'mapodunbHbIe U
runpodoOHBIE
BEILIECTBA.
XumMudeckue
CBOIICTBA BOJIEI.
Kpyrosopot BozsI B
IpUpOJIE.
Bonmoouncrka.
Absparnys BoAbl.
BreITOBBIC DUITBTPHL
MunepaibHbIC BOZBI.
JuctunmupoBaHHas
BOZa, €€
MoJy4eHue U
MIPUMEHEHUE.

JIa06. onbITHI:

BOJIOpO/A, (GU3MUYECKHE U XUMHUYECKHE CBOMCTBA
BOJIbI, OOBSCHSITH AaHOMAJIUU BOJIBI, CIIOCOOBI OYMCTKU
BOJIbI, IPUMCHSTE B OBITY (DHIIBTPHI IS OYHCTKA
BOJBI, MPAaBUJIbHO HMCIIOJIB30BAaTh MUHEPAJIBbHYIO BOAY,
BBIMOJIHATH PACYCThI 10 YPaBHCHUAM XUMHUYCCKUX
PEaKIHii, TPOTEKAIOIINX C Y4ACTHEM BOJIBL.

Honyuam 6o3mooicHocmv Hayuumvcsi: 00bEKTUBHO
OLIEHUBATh MH(OPMAIIHIO O BEIIECTBAX U XUMHUYECKHUX
poleccax, KPUTUIECKU OTHOCUTBCS K
TICEBIOHAYYHO!N MH(OpMAIIUK, HETOOPOCOBECTHOM
pexiame

IInanupytoT cBou
JICUCTBHS B CBS3U C
MOCTaBJICHHOM 3aJauei
1 YCTIOBHSIMU €€
pelieHus
ITo3HaBaTebHbBIE:

CraBaT 1 GOpMyITHPYIOT

LeTH U Tpo0IIeMbl
ypoka
KommykaTruBHbIe:
Kontponupyror
JIEHCTBUS IIapTHEPA

MHPOBO33pEHHE,
COOTBETCTBYIOLIEE
COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HayKU




21. UccnenoBanue
ITOBEPXHOCTHOTO
HATSKCHUS BOJIBIL.

22. PacTBOpeHue
IepMaHTaHaTa KaJus
HUJIM MCIHOT'O
Kymnopoca B Boze. 23.
T'unparanus
00€3BOKECHHOTO
cynbdara

memu (I1). 24.
H3zrorosienue
THUIICOBOTO OTIIeYaTKa.
25. O3HaKOMIICHHE C
KOJIIEKITHEH OBITOBBIX
(bunsTpOB.

26. O3HAKOMIICHHE C
COCTaBOM
MHHEPATBHON BOJIBI

33.

I'ayoreHsr: 06HIa$I XapaKTCpUCTHUKA

Ob6mas
XapaKTepUCTUKA
TaJIOTeHOB: CTPOEHUE
aTOMOB; MPOCTHIE
BeIIeCcTBa 1
OCHOBHBIE
COCITMHEHUS
TaJIOTEHOB, UX
cBoiicTBa. Kparkue
CBEJICHUSI O XJIOpE,
opome, drope u ioze.
IIpumenenue
TaJIOTEHOB H

HX COEAMHEHUH B
HAPOTHOM XO3SHCTBE.
JdemoncTpauum:
OO0pa3Ibl TaJOreHOB
MIPOCTHIX BELIECTB.
B3aumopeiictBue
TAJIOTEHOB C HATPHEM,

Hayuamcs: xapakTepu3oBaTh CTPOCHHE MOJICKYI
TaJIOTCHOB, ONICHIBATH (PH3UYCCKUC H XHMUICCKIEC
CBOMCTBA rajJoreHOB Ha OCHOBE HAOJIOACHHUH 3a UX
MMPEBpaICHUAMUA BO BPEMA ICMOHCTPALIMOHHBIX
OTIBITOB, OOBSCHATH 3aBUCUMOCTH CBOMCTB TaJIOTEHOB
ux ot nosioxkenus B [ICXD JI.M. MeHaeneesa,
COCTaBIIATH ()OPMYIBI COCAMHEHHH TaJIOTCHOB H T10
(dhopmynam aBaTh Ha3BaHUS COSAUHEHHUSM T'aJIOTCHOB
Tlonyuam 6o3moocnocms Hayuumsbcsi: 0CO3HABATH
HEO0XOIUMOCTh COOJIONICHHS TIPABUIT SKOJIOTHICCKOM
0e30MacHOCTH MPH OOPAIEHUH C TaJIOTe€HaMHU

PerynsituBHbIe:
[TnanupyroT cBoM
JNICUCTBUS B CBS3H C
MIOCTaBJICHHOM 3a/1a4ueit
1 YCIIOBHSIMH €€
pemeHns
Ilo3naBarenbHbIe:
CraBsaT 1 GOpMyITHPYIOT
LEJTU ¥ TPOOIEMBI
ypoka
KommykaTuBHbIE:
AJIeKBaTHO MCIOIB3YIOT
pedeBble cpecTBa IS
3(hHEeKTHBHOTO peIIeHHS
KOMMYHUKaTHBHBIX
3amay

[IposBnstor
9KOJIOTHYECKOE
CO3HaHUe




ATIOMUHHEM.
BeiTecHeHHE XJI0pOM
Opoma wim Hona u3
PacTBOpPOB HX COJIEH

34. | CoeguHeHus raaoreHoB OCHOBHBIE Hayuamcsa: ycranaBiauBarh CBsA3b MEXKAY CBoiicTBamu | PeryJsiTuBHbIE: Bocnuranue
COCINHCHUA COC[[I/IHeHI/II‘/II 1 UX NPUMCHCHUEM, U3YyUaTh CBOMCTBA Y4uThIBalOT IpaBUJIO B OTBETCTBCHHOI'O
TaJIOTCHOB! COEIMHEHUH TraJIOTeHOB B XOJI€ BHITOTHEHUS TUTAaHUPOBAHUH H OTHOIICHHSA K TIPUpPOJIE
TaJIOT€HOBOJIOPOIBI, 71a6OPaTOPHBIX OIBITOB , KOHTpOJIe crocoba
comu Tonyuam éo3modcHocme HayuumvCs: NCTIONB30BATh penreHus
TaJIOTCHOBOAOPOIHBIX | MPHOOpPETEHHBIE KOMITICTCHIINH TIPH BHITIOHEHIH Ilo3naBarTeJibHBIE:
KHCJIOT. MPOEKTHBIX PA0OT 10 H3YYEHUIO CBOMCTB U COCO00B | MCronb3yroT mouck
JemMoncTpanuu: MTOJTyYCHHUS Y PACIIO3HABAHUS COCIMHCHUI TaJOTCHOB | HEOOXOMMMOM
O0pa3ibl NPUPOIAHBIX uHpopmaruu st
COEIMHEHUH XJI0pa. BBITIOJIHEHHUST Y4€OHBIX
Jla6. onbITHI: 3aJJaHUMN C
27. KagectBeHHas HCIOJIb30BaHUEM
peaxmus Ha y4eOHOI TUTpaTypsl
TaJIOTCHUI-HOHBI KommykaTnBHbI€:
Y4YUTHIBAIOT pa3HbIC
MHCHUS U CTPEMSATCS K
KOOpAMHALMU
Pa3JIMYHBIX MMO3ULIUI B
COTPYIHHYECTBE
35. | IlpakTuyeckas padora Ned Pemenne Hayuamcsa: obpamarbes ¢ mabopaTopHbIM PerynsituBHbIe: OBnaneHre HaBBIKaMH
PelrieHie YKCIIePUMEHTAIBHBIX 3a1ay | 2XCICPUMEHTALHEIX 000pyoBaHNEM U HarpeBaTeIbHBIMHA TPUOOPAMHU B OcCymIeCTBISIOT JUTS TIPaKTHIeCKON
3a1a4 1o TeMe COOTBETCTBHH C TPAaBUJIAMHU TEXHUKH 0€30ITacCHOCTH, MOIIArOBEIA KOHTPOIh JeSITeTbHOCTH
o Teme «Iloarpynmna ragoreHoB» N
«[loxarpynma OIHUCHIBATh XUMUYCCKHUI IKCIICPHUMEHT C TTOMOIIHIO 10 pe3yabTary
raJIOTCHOBY sI3pIKa XUMUH, JETIaTh BBIBOJBI 110 Pe3y/IbTaTaM
JKCIIEPUMEHTA. IMo3HaBaTebHBIE:
Tonyuam 6o3moxcHocms HAY4UMbCA: OCO3HABATH IIpoBoasT cpaBHEHHE U
HeobxomuMocTh cobmonerns npaBmwi b u OT mns KIIacCH(UKAIIHIO IO
COXpAHEHHUSI CBOETO 37I0POBBSI M OKPYKAFOIINX 3aIJaHHBIM KPUTEPHUSIM
KomMmykaTnBHbI€:
HaxonsT o0mee
penienue y4eOHoi
3a1a4u
36. | Kucmopon CtpoeHune aToma u Hayuamcs:, PerynsituBHbIe: Crtpemiienue

AJIOTPOIIUS
KHCJIOPOJIa; CBOWCTBA

XapakTepru3oBaTb CTPOCHUEC MOJICKYJIBI KHUCJIOpOa,
COCTAaBJIATH XUMHWYCCKHEC YPABHCHU A,

Paznuuaror cmocod u
pe3yabTaT ICHCTBUS

3I0pOBOMY 00pa3zy
KHU3HU




Y IPUMEHEHHE €r0
AJIOTPOITHBIX
Monudukanuii. JIao.
ONBITHI:

28. Ilomryuenwue

U pacro3HaBaHHE
KHCJIOpOIa

XapakTepU3yIOIINe XUMHUYECKHE CBOMCTBA KUCIOPO/a,
OOBSICHATH MPUMEHEHHE aJUIOTPOITHBIX MOAN(UKALIUH
KHCIIOpOZa,

OITUCHIBATH JIA00PATOPHBIE U IIPOMBIIIJICHHBIE
CIIOCOOBI ITOTYYEHHS KUCTIOPOo/a .

Honyuam 603moocHOCMb HAYYUMbCA: TPAMOTHO
00palnarscst ¢ BEIeCTBAMHU B NOBCETHEBHOW KU3HH

Ilo3HaBarTejbHBIE:
Brnagerot o6mum
MIPUEMOM PELIEHUS
3a7a4
KomMmykaTnBHbIe:
JoroBapusatorcs o
COBMECTHOU
EeSITEILHOCTH IO
PYKOBOJICTBOM YUHUTES

37. | Cepa, ee pu3uUeKre U XUMHUCCKHEC Crpoenue atoma u Hayuamcs:, PeryasituBHbIe: DOpMUPYIOT OCHOBBI
CBOMCTBA AIIIOTPOIIHS CEPBI; XapaKTepU30BaTh CTPOCHNE MOJIEKYIbI CEpBI Paznuyator ciocob n 9KOJIOTHYECKOTO
CBOMCTBA U OOBSICHATH 3aBUCHMOCTb CBOWCTB CEpBI OT €€ pe3ynbTar AeHCTBUS MBIIIUIEHUS
IIPUMCHEHUE nonoxenus B [ICXD J[.. Menneneesa, COCTaBIATh Ilo3naBaresibHBIC:
POMOUYECKOiT CepBl. XUMHYECKUE YPAaBHEHHUS, XapaKTEePHU3YIOIIHE Bragetot o0Ommm
JemMoHcTpanuu: XUMHYECKHE CBOMCTBA Cepbl, O0BSICHATh IPUMEHEHHE | MPHEMOM PELICHUs
Bzaumopeiicreue AITIOTPONHBIX MOAU(UKAITIIA Cephl 3a1a4
cepsl THonyuam 603mM04CHOCMb HAYYUMbCA: TPAMOTHO KommykaTuBHBIE:
C METaJUIaMH, 00paIarsCs ¢ BEIeCTBAMHU B NOBCETHEBHON JKU3HH JloroBapuBarorcst o
BOZIOPOJIOM U COBMECTHOH
KHCIIOPOJIOM. JeSTEIbHOCTH, IPUXOIS
Jlab. ombIThbI: K 00IIeMY pPEIICHHIO
29. T'openue cepsl Ha
BO3/1yXE U B
KHCIJIOpOie
38. | Coenunenus cepol Oxcunsl cepsl (IV) u | Hayuamcs:, PerynsituBHbie: DopMUPYIOT HHTEPEC K

(VD); ux momy4enue,
CBOICTBA U
MIpUMCHCHUE

ONMCHIBATh CBOMCTBA COEAMHEHUN CEPBI, COCTABIATh
YpaBHEHHS PEaKIHi, COOTBETCTBYIOUINX IICTIOUKE)
MIpeBpalLEeHUH

Tonyuam 603mocHOCHb HAYYUMbCSL: TIPOTHO3HPOBATH
XHMHYCCKHE CBOMCTBA BEIIECTB HA OCHOBE MX
CBOWCTB U CTPOCHUS

YuuTHIBaIOT IPABUIIO B
IUIAHUPOBAHUH
KOHTpOJIE criocoda
penieHus
IMo3naBareabHBIE:
Hcnone3yroT nouck
HEOOXOIMMOM
HH(POPMAITUH TS
BBITIOJTHEHHS Y4eOHBIX
3aJJaHUMN C
HCIIOJIb30BaHNEM
y4eOHOU JIMTPATypBI

KOHKPETHOMY
XMMHYECKOMY IIEMEHTY,
MIOUCK JOMOTHUTENBHON
nHpOPMALIUH O HEM.




KOMMyKaTl/lBHble:

Konrtponupytor
JICCTBHE MapTHEpa
39. | CepHas KHCIIOTa KaK JIEKTPOIHUT U CepHasi KHCIIOTa Kak Hayuamcs:, PeryasiTuBHbIe:
ee CONH JNIEKTPOJIUT U €€ OIUCBIBAaTh CBOMCTBA CEPHOM KHUCIIOTHI, B X0OJI€ Paznnyator cioco6 n
COJIM, X IPUMEHEHHE | MPOBEACHUS T1ab0PaTOPHBIX OMBITOB , IPOBOIUTH pe3ynbrar nefcTBus
B HApOJHOM KaueCTBEHHYIO PEaKIHIO Ha CYIb(aT - HOH ITo3naBarejbHbIE:
XO3SICTBE. Tonyuam éosmoorcnocmv nayuumucs: Bnagetot o6mum
JdemMoHcTpauum: XapaKTepU30BaTh 0COOBIE CBOMCTBA IIPUEMOM PELICHUS
OO0pas3Isl IPUPOIHBIX | KOHIEHTPUPOBAHHOW CEPHOM KHUCIOTHI 3aza4
COEIMHEHUH CepBI. KommykaTuBHbIe:
O0pasIbl BOKHEHIIINX JoroBapuBatotcs o
JUIsL HAPOJHOT'O COBMECTHOH
X03s1iicTBa Cy/b(aToB. JIESITETTBHOCTM,
Jla6. onbIThI: HPUXOIAT K 00IEMY
30. CpoiicTBa PeIIeHHIO
pazbaBieHHOI
CEpPHON KHUCIIOTHI
40. CepHa;{ KHUCJIOTA KaK OKUCIINUTEID. CepHasl KHCITOTa Kak Hayuamcs :cocraBnsats ypaBHeHust OBP ¢ yyactuem PerynsaruBHbie: HcnbIThIBatOT 4yBCTBO
[onydenue u OKHUCITUTEb. CEPHOI1 KHCIIOTHI, OTUCHIBATh O0JIACTH MPUMEHEHHUS [TnanupyroT cBOM TOPJOCTH 32
. IIpousBoacTeo CEpHOI KUCIOTHI JIeHiCcTBUS B POCCHUICKYIO HayKy
IMPUMCHCHUEC CCPHOU KHCIIOTBI o .
CEpHOM KUCIOTHI U ee | [lonyyam 603MOHCHOCHb HAYYUMBCA. TIPUBOTUTD COOTBETCTBHUH C
[IPUMEHEHHE NIPUMEPHI YPAaBHEHUH peakLui, JIe)KalluX B OCHOBE MIOCTaBJIEHHOM 3a1a4eit
TIPOU3BOJCTBA CEPHOU KHCIIOTHI U YCIIOBUSIMU €€
peanuzanuu
Ilo3naBarenbHbIe:
Brnaneror o6umm
MPUEMOM peIIEeHUs
3ama4y
KomMmykaTuBHbI€:
Konronupyror neictBust
napTHepa
41. HpaKanecxaﬂ paﬁoTa Ne§ Pemenue Hayuamcs: obpamarsces ¢ 1abOpaTOpHBIM PeryasiTuBHbIe: YMeloT ynpasisTh
PelleHne SKCIIePUMEHTAIBHBIX 33134 SKCTIEPUMEHTAIBHBIX | 00OpYIOBaHHEM M HarpeBaTebHBIMU IPHOOpaMH B Ocy1mecTBIsIoT CBOEH TO3HABATENBHON
3a[a4 1o TeMe COOTBETCTBHH C MPaBHJIAMU TEXHUKH 0€30I1aCHOCTH, MOLIarOBbIM KOHTPOJIb JeSITeTbHOCTHIO
no teme «lloarpynna kucnopona» N
«Iloxarpynna OTHCBIBATh XUMUYECKHUH SKCIIEPUMEHT C OMOIIBIO O pe3yabTaTy
KHCJIOpOJa» S3bIKa XMMHHU, J€JIaTh BBIBOABI 10 PE3YJIbTaTaM

OKCIICpUMCEHTA.
HOﬂyqam BO3MOINCHOCNb HAYyYUumvcA. 0OCO3HABATH

Ilo3naBaresbHbIE:
CrposiT peueBoe




HeoOxomuMocTh cobmronenus mpaBun Ib u OT s
COXPAHEHHUsSI CBOETO 37I0POBbSI M OKPYIKAIOIIUX

BBICKa3bIBaHHE B YCTHOI
Y MNCBMEHHON opme

KomMmykaTnBHbI€:
Y4UTBIBAIOT pa3HbIE
MHCHUA U CTPEMATCA K

KOOpAMHAINH
Pa3JIMYHBIX MMO3UIINI B
COTPYIHHYECTBE
42. | A30T 1 eT0O CBOMCTBA Crpoenue atoma u Hayuamcs:, PeryasituBHbIe: DOpMUPYIOT UHTEPEC K
MOJICKYITEI a30Ta; XapaKTepU30BaTh CTPOCHHE aTOMa M MOJICKYITBI a30Ta, | [ImaHupyroT cBom KOHKPETHOMY
CBOMCTBA a30Ta Kak OOBSICHATH 3aBUCHMOCTB CBOWCTB a30Ta OT €r0 JIeHCTBUS B CBA3HU C XUMHYECKOMY 3JIEMEHTY
IIPOCTOTO BEIIECTBA nonoxenus B [ICXD JI.U. MenneneeBa, coCTaBIATh MIOCTaBJICHHOM 3a/1aueii
XUMHYECKUE YPAaBHEHHUS, XapaKTEePHU3YIOIIHE 1 YCIIOBHSIMHU €€
XUMHYECKHe CBOMCTBA a30Ta [lonyuam 603ModcHOCMb | pelieHus
Hayuumucs: TPAMOTHO 00paIaTbesi C BEIIECTBAaMH B Ilo3HaBaTeJibHBIE:
MTOBCETHEBHOM JKU3HH CraBaT 1 GOpMyITHPYIOT
NN ¥ TPOOIEMBI
ypoxa
KommykaTuBHbIe:
AJIEeKBaTHO UCIIOJIB3YIOT
peyeBble cpecTBa IS
3(hGEKTUBHOTO PEIICHHS
KOMMYHUKaTHBHBIX
3a/1a4y
43. | AmMuak u ero coeaqunenus. Conu AMMHaK, CTpOEHHUE, Hayuamcsa: onuceiBaTh CBOMCTBa aMMHUaka B X0JIe PeryasiTuBHbIe:
AMMOHHS CBOWCTBA, MMOTYYCHUE | MPOBEACHUS TaOOPATOPHBIX OMBITOB, IIPOBOTUTH [TnarupyroT cBOM
u npuMmeHenne. Comu | KaueCTBEHHYIO PEaKIUI0 Ha MOH -aMMOHUS JICHCTBUS B CBA3H C
aMMOHUS, UX Tonyuam éo3modcHocmsb HayuumvCs: NIPUBOTUTD MOCTaBJIEHHON 3aaaueit
CBOWCTBa U MIpUMEpPHI YpaBHEHUN peaKkIii, IexKalux B OCHOBE U YCIIOBUSIMU €€
IIpUMEHEHNE. MPOMBIIIIEHHBIX CIIOCOO0B MOMYyYEHHUS aMMHUaKa peneHus
JIa6. onbITHI: Ilo3naBareabHbIe:
31. Uzyuenne CraBaT 1 GOpMyITHPYIOT
CBOMCTB aMMHaKa. IEJTN ¥ TPOOIEMBI
32. Pacnio3HaBaHue ypoka
COJIel aMMOHHS KommykaTruBHbI€:
KonTponupyror
JICHCTBUS IapTHEPA
44, | Okcuasl a30Ta Oxcunst azota(ll) u Hayuamcs:, PerynsituBHbIe:

av)

OIIMCHIBAaTh CBOMCTBA COC,HI/IHGHI/Iﬁ a30Ta, COCTaBJIATh

VYHUTBIBAIOT IIpaBHJIO B




YpaBHEHMS PEAaKINi, COOTBETCTBYIOUINX IICTIOUKE)
NpeBpaleHu I

Tonyuam 6o3mooicHocms Hayuumscs. TPOTHO3UPOBATH
XMMHYECKHE CBOMCTBA BELIECTB HA OCHOBE UX
CBOWCTB M CTPOECHHUS

TUTAHUPOBAHUH H
KOHTpOJIE Cr1ocoda
petieHus
Ilo3naBareabHbIE:
Hcnonp3yroT mouck
HE00XOAMMOTH
HHPOPMAITUH TS
BBIMOJIHCHHS YUCOHBIX

3aJJaHUM C
UCIIOJIb30BaHHEM
yaeOHOI TUTpaTypsl
KomMykaTnBHbI€:
KonTtponupyror
JICHICTBUE MTapTHEpA
45. | A30THas KHCJIOTa KaK JIEKTPOJIUT, €€ A3zotHas kucnorta kak | Hayuamcs:, PeryasiTuBHbIE:
pUMEHEHHE SNEKTPOIHT, €€ OIKCBIBAaTh CBOWCTBA a30THOM KHUCIIOTHI, B XOZE Paznuuaror c1v10co6 u
CBOWCTBA H IPOBEICHUS Ta0OPaTOPHBIX OIBITOB pe3ynbTaT 1eiCcTBUs
IIPUMEHEHNE. Tonyuam eo3modicHocmsb HayuumvbCs: COCTABIATh Ilo3naBaresibHBIC:
JemoHcTpanuu: «UENOYKN NPEBPALICHUN 110 a30Ty Brnaneror obumm
O0pa3ubl BaKHEHIINX MPUEMOM peILICHUs
JUIsL HAPOJHOT'O 3a1a4y
XO035ICTBa HUTPATOB. KomMmykaTuBHbI€:
JIa6. onbITHI: Jorosapusatorcs o
33. CpoiicTBa COBMECTHOH
pazbaBieHHOI JIESITEILHOCTM,
a30THOM KHCIIOTBI HPUXOIAT K 00IEeMy
PELIEHHIO
46. | A30THas KHCI0Ta KaK OKHCIIUTEND, €€ A3oTHas kucnota kak | Hayuamcs :cocrapnsath ypaBHeHust OBP ¢ yyactuem PerynsaruBHbie:
TOTydeHHe OKHUCITUTEb. A30THOM KUCJIOTBI, IPUMEHSTH CONM a30THOU Kuciotel | Ilnanupyror cBou
Hutparbl u HUTPUTHI, | B IPAKTHUYECKOU JAESATENBLHOCTH, IPOBOIUTh JICHCTBUS B

npobiieMa ux
coIiepKaHus B /X
MPOXYKIMH. A30THBIE
yroOpeHus
JdemoncTpauum:
BzaumopeiictBue
KOHIICHTPUPOBAHHOM
a30THOM KHUCIIOTHI C
MeIbIO.

JIa0. onbITHI:

Ka4eCTBEHHYIO PEAKIHIO Ha HUTPAT - HOH
Tonyuam 603mM0HCHOCMb HAYYUMBCA:
XapaKTepu30BaTh 0cOObIe CBOWCTBA
KOHLICHTPUPOBAHHO a30THON KUCIOTHI

COOTBCTCTBUU C
IMOCTAaBJIECHHON 3aJa4ei
1 YCIIOBHSIMH €€
peanuzanumn
Ilo3naBareabHbIe:
Bnagerot o0mum
MIPUEMOM PELICHHUS
3a7a4
KommykaTuBHbIE:
KonTonupyror nevictBus




34. BzaumoneiicTre napTHepa
KOHIICHTPHUPOBAaHHOU
a30THOM KHCIIOTHI C
MeJbI0

47. | ®octop. Coenunenus hocdopa. CrtpoeHne aTomMa U Hayuamca: PeryasiTuBHbIE:

Howstie 0 GocdopHbIX yoOperHusx | ioTpomns XapaKTepH30BATh CTPOCHHE aToMa ¢docdopa, anaHprIOT CBOU DOPMHPYIOT HHTEPEC K

docdopa, cBoiicTBa OOBSICHATH 3aBUCHMOCTB CBOHMCTB (hocdopa oT ero JEHWCTBHS B CBSI3H C KOHKPETHOMY
6e110ro 1 KpacHoro nonoxenust B IICXD JI.11. Menzeneesa, COCTaBIsATh TMOCTABJICHHOM 3a1a9€H | xympgeckoMy YIEMEHTY,
¢docdopa, nx XMMHYECKHE YPABHEHNUS, XapaKTEePU3YIOIIIE Y YCIIOBUSIMU €€ MOMCK AOMONHUTEIbHOM
IIPUMCHEHHE. XMMHYECKHE CBOICTBA a30Ta pemeHus MHMOPMALIH O HEM.
OcHOBHBIE B pe3yNbTaTe NpOBe/ICHHs JJAOOPATOPHBIX OIIBITOB, IMo3naBareabHbIE:
COEIMHEHUS: OKCUJL MIPOBOJIUTH Ka4E€CTBEHHYIO peakiuio Ha ¢ocdar - moH | CraBsar u GopMynupyoT
docdopa (V) n Tlonyuam 603MOHCHOCHb HAYYUMBCA: OIUCHIBATH LEIH U Tpo0IIeMbl
oprodochopHas Kkuc- | GpuU3HUECKUEC U XUMUUCCKUE TPOLIECCHI, SBISIONINECS ypoka
noTa, Gpocdarsl. JacThIO KPYTOBOPOTA BEIECTB B IIPHPOIE KommykaTnBHbIE:
dochopHbIe AJIeKBaTHO MCIIONB3YIOT
ynoOpeHus. peyeBble CPeCTBa IS
JemMoHcTpanuu: 3P PEKTHBHOTO PEIICHUS
O0pa3ubl NPUPOIHBIX KOMMYHUKaTUBHBIX
COEMHEeHU I 3a1a4
docdopa. Odpasiisi
BOKHEUIINX ISt
HapOAHOI0 XO35HCTBa
¢dbocdaros.
JIa6. onbIThI:
35. Topenue pocdopa
Ha BO3JyX€ U B
KHCJIOpOJIE.
36. Pacnio3naBanue
¢docdaros

48. | Yrmepon CrpoeHue aTroMa u Hayuamcs: XapakTepru30BaTh CTPOCHHE aTOMa PeryasiTuBHble: DopmMupYIOT HHTEPECC K

aJIOTPOIHS
yriiepona, CBOMcTBa
€ro MoIUQUKaIIN 1
UX MIPUMEHEHHUE.
Jdemoncrpamum:
ITornowmenue yrinem
pPacTBOPEHHBIX

yrieposna, 00bSICHATh 3aBUCHMOCTH CBOWCTB yIIIepoa
ot ero nonoxenus: B [ICXD JI.1. Menneneesa,
COCTaBIIATh XUMHUECKHE YPaBHEHUS,
XapaKTepU3yIoIlMe XMMUYECKHUE CBOICTBA yriiepoaa
Tonyuam 603M0AHCHOCMb HAYUUMBCA: OTNCHIBATH
(hu3NYEeCKre U XUMHYECKUE MPOLIECCHI, SIBISIONINECS
JaCcThIO KPYTOBOPOTA BEIIECTB B MMPUPOJIE

Paznuyaror cnocod u
pe3yabrar AeicTBus
IMo3HaBaTebHBIE:
BrnageroT o6num
MIPUEMOM PEIICHHUS
3a1a4
KommykaTuBHbIe:

KOHKPETHOMY
XHMHYECKOMY JIEMEHTY,
TTOUCK JIOTIOJTHUTEIBHON
HHPOPMALIUK O HEM.




BEILIECTB WJIM ra30B.
BoccranoBnenue
M€l U3 €€ OKCHJIa
yIJIEM.

Jla0. onbITHI:

37. Topenue yris B

JoroBapusatorcs o
COBMECTHOM
JIeATEeIIbHOCTH IO
PYKOBOJCTBOM YUUTEISI

KHCIOopoze
49. | Okcuapl yriepoaa Oxcunst yrepona (II) | Hayuamcs:, PerynsituBHbIe: DOopMHUPYIOT yMEHHUE
u (IV), ux OIMCHIBAaTh CBOWCTBA OKCHJIOB YIIIEPO/Ia, COCTABIATh YYHUTHIBAIOT MPABIIIO B | UCIIOJIE30BaTh 3HAHUSA B
CBOWCTBA H YpaBHCHHS PEAKIH, COOTBETCTBYIOLINX IICTIOUKE) TUTAHUPOBAHUH H OBITY
MIPUMCHCHUE MPEBPAILCHUI . MPOBOJUTH KAUCCTBCHHYIO PEAKI[HIO KOHTpOJIE criocoda
IO PacIo3HABAHUIO YIIEKHUCIIOTO ra3a penreHus
Tonyuam eo3moxcnocms Hayuumsca: nporao3upoBars | Ilo3HaBaTeabHBIE:
XUMHYECKUE CBOMCTBA BEIICCTB HA OCHOBE HX Ucnone3yroT nouck
CBOICTB U CTPOCHHUS HEOOXOIMMOM
nH(pOpMaIUH s
BBITIOJTHEHHUS YISOHBIX
3aJaHUN C
UCIIOJIb30BaHHEM
y4eOHOM U TpaTyph
KomMmykaTuBHbI€:
KonTponupyrot
JICWCTBHE MapTHEpa
50. | VrogpHasg KUCJIOTA M €6 COJIH. VYronpHas Kuciora. Hayuamcsa: PeryasiTuBHbIC: DopMUPYIOT YMEHUS

JKecTrkocTh BOABI U cIOCOOKI €6

yCTpaHEHUs

Conu yronpHOI
KHCJIOTBHI: KaJIBITHT,
coJia, TOTAIll, KX
3HAYCHHE U MPUPOJIC
U )KU3HHU YCJIIOBCKA.
XKectkocTh BOBI U
crocoOkI ee
YCTpaHEeHHSI.
JemMoHcTpanuu:
OO0pas3IBl IPUPOITHBIX
COeIMHEHU N
yriepona. O0pasis
BaXKHEHIINX JIS
HapOJIHOTO X0341CcTBa
KapOOHATOB.

JlaBaTh ONPEJEICHUS MMOHITHSIM «OKECTKOCTh BOJBD)
,OIIUCBIBATh CBOMCTBA YTrOJIbHOW KUCIIOTHI, COCTABISTD
YpaBHEHHUSI pEaKIUi, COOTBETCTBYIOIIMX «I[ETTOUKE»
MpEBpAILEHUN , COCTABIATh Ha3BaHUS COJIEH YrOIbHON
KHUCIIOTHI,

MIPOBOANTEL KAYECTBEHHYIO PEAKIIMIO Ha KapOOHAT -
HOH

Tonyuam 6o3modcnocmov nayuumscsi: IPOTHO3UPOBATH
XUMHUYECKUE CBOMCTBA BEIIECTB HA OCHOBE UX
CBOICTB U CTPOEHUS

Paznuuarot cmoco6 u
pe3yabTar AeicTBus
IMo3HaBaTe bHBIE:
Bnagerot o6mum
MIPUEMOM PEIICHHUS
3a1a4
KommykaTuBHbIe:
Horosapusatorcs o
COBMECTHOM
JIEATENBHOCTM,
MPUXOIAT K 00IIEMY
pelIeHuIo

WCIIONIb30BaTh 3HAHUS B
OBITY




JIa0. onbITHI:

38. Ilonyuenue
YTOJIBHOHM KUCIIOTBI U
U3y4eHHE €€ CBOMUCTB.

39. Ilepexon
KapOOHAaTOB B
THJPOKapOOHATHI.
40. Paznoxenne
rHIpoKkapOoHaTa
HaTpHUsL
51. erMHI/Iﬁ Crtpoenne aToma Hayuamcs:, PeryasiTuBHbIe: DopMHUPYIOT HHTEPECA K
KpEMHHS; XapakTepU30BaTh CTPOCHHUE aTOMa KPEMHHUS, AJeKBaTHO KOHKPETHOMY
KPUCTAJUINYECKUH OOBSICHATH 3aBUCIMOCTh CBOMCTB KDEMHHS OT €r0 BOCIIPHHHUMAIOT XUMUYECKOMY IIEMEHTY,
KpEeMHHUH, ero nonoxenus B [ICXD JI.. MenneneeBa, COCTaBIsATh MPEJIOKEHUS U OLIEHKY | MOMCK JIOMOJIHUTENIbHON
CBOMICTBA U XUMUYECKUE YPABHEHUS, XapaKTEPU3YIOLLIUE YUUTENS U uHpopmMaIyu o0 HeM.
[IPUMEHEHUE XUMHUYECKUE CBONCTBA KPEMHMS OJIHOKJIaaCHUKOB
Tonyuam 603moo1cHOCMb HAYYUMBCA: TPAMOTHO Ilo3naBareJibHbIE:
o0pamarscs ¢ BEIIeCTBAMH B TIOBCETHEBHON KU3HU Bribuparor Hanboee
3¢ PEKTHBHBIE CITOCOOBI
pelieHus 3a1ay,
KOHTPOJIUPYIOT U
OLICHUBAIOT IIPOLECC U
pe3ynbrar
JIeSITEIbHOCTH
KommykaruBHbie:
JoroBapusatotcs o
pacnpeneneHuu
($yHKIMH 1 poreld B
COBMECTHOH
JIeSITEIIbHOCTH
52. | CoequHEHUS KPEMHUS Oxcun kpemuus (IV), | Hayuamcs:, PerynsituBHbie:

€ro MPUPOIHBIC
Pa3HOBHIHOCTH.
Cuukarsl. 3HaYCHHE
COCIITHEHUI KpEeMHHUS
B )KHBOU M HEXKUBOK
IpUpoJIE.
Jdemoncrpamum:
O0pasibl NPUPOIAHBIX
COEIMHEHUI

OIHKCBIBAaTh CBOWCTBA OKCHJIA KPEMHHMSI, COCTABNIATh
YPaBHEHHMS PEAKIHAN, COOTBETCTBYIOLINX «LETIOUKE
MIPEBPAILEHH . NPOBOJUTH KaUECTBEHHYIO PEAKIHIO
Ha CHJIMKAT - UOH

THonyuam 6o3modcnocms HaAy4umuvcs: IPOTHO3UPOBATh
XMMHYECKHE CBOMCTBA BELIECTB HA OCHOBE UX
CBOICTB U CTPOCHHUS

YuuTHIBalOT IPABUIIO B
IUIAHUPOBAHUH
KOHTpOJIE criocoda
penieHus
IMo3HaBareabHbIE:
Vcnonb3yoT NOMCK
HEOOXOIUMOM
HH(POPMAITUH TS
BBIIOJTHEHHS YUeOHbIX




KpPEMHHSL.

JIab. onbIThI:

41. Tlomryuenwue
KPEMHEBOI KHCIIOTHI
1 U3yYCHHUE €

3a7JaHUH C
HCIIOJIb30BaHNEM
yaeOHOI TUTpaTypsl
KomMmykaTnBHbI€:
Y4YuTHIBAIOT pa3HbIe

CBOMCTB MHCHUA U CTPEMATCA K
KOOpAMHAINH
Pa3JIMYHBIX MMO3UIINI B
COTPYAHUYECTBE
53. | CuukaTHas IPOMBIIIIEHHOCTD [MonsiTre o Hayuamcsa: npakTuaeckoMy IPUMEHEHUIO PeryastuBHble: dopmupyroT
CHITUKaTHOH COCIMHEHUH KPEMHHS Paznuyator ciocob n TTOHUMaHHE
MIPOMBIIIIJIEHHOCTH. Tonyuam éo3modcnocme Hayuumscs: IPOTHO3UPOBATh | PE3YIbTaT JelcTBUs 0COOEHHOCTEH KU3HU U
CrekJ10, IeMEHT, XMMHYECKHE CBOMCTBA BELIECTB HA OCHOBE UX Ilo3naBaresibHBIC: Tpyda B yCIOBHUSX
KepaMuKa. CBOWCTB M CTPOCHHUS Bragetot o0Ommm unpopmaruzauu
JemMoHcTpanuu: MIPUEMOM peIlIeHUs o01ecTBa
OO0pa3sIsI cTeKIa, 3aa4
KEPaMHKH, [IEMEHTa KommykaTuBHBIE:
JloroBapuBarorcst o
COBMECTHOM
JIeSITEIbHOCTH MO
PYKOBOJICTBOM YUHTEJNS
54. HpaKTquCKaﬂ paﬁoTa Ne6 ITonyuenue, Hayuamcs: obpamarbes ¢ 1a00paTOpHBIM PerynsaTuBHble: OBnaneHre HaBBIKAMH
HonyquI/Ie, COﬁI/IpaHI/Ie " cobupanue u 000pyIOBaHUEM M HArpeBaTeIbHBIMU PHOOPaMU B OcyLueCTBJEﬂ}OT JUIA PaKTUIECKON
pacIio3HaBaHUE COOTBETCTBHH C MPaBHJIAMH TEXHUKH 0€30ITacHOCTH, TMOIIATOBBIH KOHTPOJIb JEATEITBHOCTH
pacrio3HaBaHUEC ra30B 9
ra3oB OITUCHIBATh XUMHYECKUN 3KCIIEPUMEHT C IOMOIIBIO IO pe3ynabTary
sI3pIKa XUMUH, JAETIaTh BBIBOJBI IO pe3ylabTaTaM
9KCTIEPUMEHTA. Ilo3naBartesbHbIE:
THonyuam 603mo2icHOCMb HAYUUMbCA: 0OCO3HABATh CrposT peueBoe
HeoOxoaumocTh codmonenus npasuin b u OT s BBICKA3bIBaHHE B YCTHOH
COXpAHEHHUS CBOETO 37I0POBBS M OKPYXKAFOIINX U IUCBMEHHOH (hopme
KomMmykaTuBHbI€:
YuuTHIBaIOT pa3HbIE
MHEHHSI U CTPEMSITCS K
KOOpAWHAINH
Pa3JIMYHBIX TO3ULKH B
COTPYIHHUYECTBE
55. | O6o6wwenue o reme «Hemeramwnbny Hayuamcs: 00600mars 3HaHHS ¥ IPEICTABIISTH HX PeryasituBHbIE: BsIpaxkaror agekBaTHoe

cxeM, TaOJuIl, Tpe3eHTaIHA

BrocsaTt HeoOxonnmere
KOPPEKTHBBI B EICTBHE
MOCIIE €0 3aBEPIICHUS

TTIOHUMaHHE TPHYUH
ycrexa 1 Heycrexa
y4eOHOM JIeATSIHHOCTH




Ha OCHOBE €Tr0 y4era
CIeTaHHBIX OIINOOK
Ilo3naBarenbHbIe:
Crpost peueBoe
BBICKA3bIBaHHE B YCTHOM
U MUCBbMECHHOM (hopme

KommykaTruBHbIe:
Koppextupyror
JielicTBUS TapTHEpa
56. KOHTpO JbHAS paﬁoTa Ne3 1o teme KonTposns Hayyamcsa: npuMeHATh NONy4YEHHbIE 3HAHUS U PerynsituBHbie: IposBnstor
«HeMeTamism MIPEIMETHBIX U c(OPMUPOBaHHBIE YMEHUS JUIsl PEILICHUs] YUeOHBIX OCYILECTBIISAIOT OTBETCTBEHHOCTb 32
MeTanpeaIMeTHBIX 3a1a4y MOLIAroBbIN U pe3yNnbTaThl
Y4eOHBIX JeUCTBUI WUTOTOBBII KOHTPOJIb 110
0 TEME pe3ynbTary
«Hemeramis» Ilo3naBarenbHbIe:
CTPOSIT pedeBoe
BBICKA3bIBaHHE B YCTHOH
U MIUCBMEHHOU (hopme
KommykaTuBHbI€:
YUUTBIBAIOT pa3HbIe
MHEHUSI U CTPEMSITHCS K
KOOPIUHAINH
Pa3JIMYHBIX TO3ULNH B
COTPKY/THHUYECTBE
Tema 5. O0001eHUe 3HAHMI 10 XMMHUH 32 KYPC 0CHOBHOM mKoJibl. [lonroroBka k urorosoii arrecrauuu (I'MA) (104.)
57. | [lepuonuyeckuii 3aKOH H [epuoanueckuii Hayuamcsa: 0600mars wHPOPMALUIO TIO TEME B PeryasiTuBHbIe: [IposBnstor
Ieproanyeckas cucTeMa 3aKOH 1 BHJIE CXEM, BBIITOJTHATH TECTOBBIC 3a/laHUS [Tmarmpytot cBOM OTBETCTBEHHOCTH 32
Iepuoanueckas JefcTBUS B pe3ynsTar

. . Menneneesa B cBeTE TEOPUH
CTpPOEGHHsI aroMa

CHCTEMa XUMHYECKUX
3JICMEHTOB

J. . Menneneesa.
DOU3NIECKUN CMBICTT
MIOPSITKOBOTO HOMEpPA
AIIEMEHTa, HOMEPOB
TIeproa U TPYIIIIHL.

COOTBETCTBHH C
[IOCTABJICHHOM 3a1auel
Y YCJIOBUSIMU €€
peanuzanun
Ilo3naBareJibHbBIC:
CTaBAT

1 QOPMYITHPYIOT IETH U
poOIeMbl ypOKa;
OCO3HAHHO H
IMPOU3BOJIBHO CTPOAT B
YCTHOH 1 MMCbMEHHOM




hopme

KoMmMmyHHMKaTHBHBIE:
Bnanenune
MOHOJIOTHYECKOH 1
JIHAIOTHYeCKOM
(dhopmamu pedun
58. | 3akoHOMEPHOCTH 3aKOHOMEPHOCTH Hayuamcs :06001marts UHPOPMAIHIO 110 TEME B PerynsiTuBHbIE:
M3MEHEHHUS CBOMCTB DJIEMEHTOB M uX | A3MCHCHHS CBOHCTB BHJIE CXEM, BBITIONHATH TECTOBYIO paboTy, PazmgaroT criocob u
o AJIEMEHTOB U MX pe3ynbraT nefcTBus
COEIVHEHUH B IIEpUOAAX U IpyIIax B N .
’ COCITMHCHUH B Ilo3naBarTeJibHBIE:
CBCTC NIPCACTABJICHHUU O CTPOCHUU IIEpPUOIAX U TPYIIaxX Bnageror o6umm
aTOMOB 2JIEMEHTOB. 3HAUCHHE B CBETE MNPHUEMOM PEIICHUS
[Teproanueckoro IIPE/ICTaBIICHUH O 3amay
3aKOHA CTPOCHHMH aTOMOB KommykaTuBHbIe:
JJIEMEHTOB. 3HaUCHHE JloroBapuBaroTcs o
Ilepnoauueckoro COBMECTHOM
3aKOHA JESITETFHOCTH 0]
PYKOBOJICTBOM YUHTEIIS
59 BI/I)IBI XUMHUUYECKUX CBA3CH U TUIIBI Buapl xumuueckux Hayqamc;z: 0606H.[aTL I/IH(I)OpMaI_[I/IIO 10 TEMC B Pel“y.]]ﬂTI/lBHble:
KPHCTaJINIECKIX PELICTOK. CBsI3EH M TUIIBI BU/I€ TaOJIMIIBI, BHIMOJHATH TECTOBYIO PaboTy Paznuuator czloco6 u
KPUCTAJUTMICCKUX pe3yabrar AeicTBU
Bzaumocss3b
PELIETOK. Ilo3naBareJibHbBIC:
CTpOCHUA 1 B3auMocBs3b BrazeoT ob1um
CBOICTB BEIIECTB CTPOCHHS U CBOICTB TIPUEMOM peIIeHUs
BEIIIECTB 3amay
KomMmykaTnBHbI€:
Kontponupytor
JICHCTBUS IapHEPA
60. | Knaccuduxarust Knaccugukarms Hayuamcs: 0600mars UHPOPMAIHIO 11O TEME B PerynsitTuBHbIE:

XMMHUYECKUX PEAKLUHI 10 pa3IuuHbIM
IpU3HaKaM.

XUMUYECKUX peaKIui
110 pa3sjInNYHbIM
MIpU3HAKaM (YHCIIO U
COCTaB pearnpyroIIIX
1 00pa3yroIuXcs
BEILECTB; HATMYUE
TpaHUIlbl pa3zaena
as;

TeTI0BOH 3P PeKT;
HU3MEHEHHUE CTereHen
OKHCIICHHSI aTOMOB;

BHJIC CXEM, BBIIIOJIHATH TCCTOBBIC 3aaHNA

Paznuyaror ciocod u
pe3ysbTar AecTBus
Ilo3naBareabHble:
BrnangeroT o6mum
MIPUEMOM pPELICHHUS
3a1a4
KommykaTuBHbIe:
JoroBapuBatotcs o
COBMECTHOM
ACATCIBbHOCTH 10
PYKOBOJICTBOM YYHTEIS




HCIIOJIb30BAHUC

KaTaJm3aTopa;
HaIpaBIICHHE
IIPOTEKaHUs]).
61. | CxopocTh CxopocTb Hayuamca: o0606mars uHGOpPMaNHIO 110 TEME B PeryastuBuble: Nmeror nenoctHoe
XUMIYECKHX PeaKIHii XMMHYECKHX peaKluil | BUJIE CXeM, BBIOIHATH TECTOBYIO paboTy Paznuuaror cioco6 u MHPOBO33pEHHE,
1 (aKTopHI, pe3ynbrar nefcTBus COOTBETCTBYIOIIIEE
BIIHSTFOIINE HA HEe Ilo3HaBaTeJibHBIE: COBPEMEHHOMY YPOBHIO
Brnagerot o6mum Pa3BUTHA HAyKH
MIPUEMOM peIICHUS
3amay
KommykaTruBHbIe:
KonTponupyror
JICHCTBUS IapTHEPA
62. KHaCCI/I(bHKaHH;[ IIpocteie u cnoxubie | Hayuamcs: 0000mars wHOOPMAIKIO [0 TEME B IIposBastor
HEOPraHHYCCKUX BEIICCTB BemiecTBa. MeTauibl | BHJIE CXEM, BBITIONHATH TECTOBYIO PaboTy TIOOPOXKENATEeNBHOCTD,0T
U HEMETAILIBI , 3BIBUMBOCTH, KaK
COCTaB, ITOHVMaHHE YYBCTB
KJ1accuuKanus APYTUXIHONEN 1
63. | CBolicTBa HEOPraHUYECKHUX BEIICCTB O6mume xumuaeckue | Haywamcesa: o6o00mars uHpOpMaIuio 1Mo TemMe B PeryasiTuBHbIE: CONMCPEKUBAHUE UM
CBOWCTBA OKCHJIOB H BHJIE CXEM, BHITIOJHATH TECTOBYIO PaboTy PaznaaroT crioco6 u
THIIPOKCHIOB pes3ynbTaT nefcTBus
(ocHOBaHMiA, KHCIIOT, ITo3HaBarTebHBIE:
aM(OTEepHBIX Brnaneror obumm
THJPOKCHUJIOB), COJIM B NPUEMOM peILeHHUS
ceere TOJ] 3a7a4
KommykaTruBHbIe:
KonTponupyror
JIeHCTBHS IapTHEPA
64. | TemeTnueckue lenerndeckue psasl Hayuamca: o0600mars MHQOpMAIHIO 110 TEME B PerynsitTuBHbIe:

pAaBl MeTaa,
HeMeTaslla ¥ epPexoJHOro MeTaa

MeTallia, HeMeTaua
U MIEPEXOIHOTO
MeTaja

BUJIC CXEM, BLIITOJIHATHL TCCTOBYIO pa60Ty

Paznuuarot coco6 u
pe3yNbTar AeHCTBHS
Ilo3HaBaTeJbHBIE:
Bnazaerot oduum
TIPUEMOM peIIeHUs
3a7a4
KommykaTuBHbIe:
Konrtponupytor
JIeHCTBUS apTHEpa




65.

TpeHuHr-TeCTUPOBAHUE 1O
BapuantaMm [ TA npouuisix et u
JEMOBEPCUU

TpeHunr-
TECTUPOBAHUE 110
Bapuantam ['MA
MPOLLIBIX JET U
JIEMOBEPCUU

PeryasiTuBHbIE:
Paznuyarot cioco0 u
pe3ynbTar IeHCTBUS
ITo3HaBarTebHBIE:
BrnangeroT o6mmm
MIPUEMOM PELIECHUS
3a7a4
KommykaTuBHbIE:
Kontponupytot
JICHCTBUS apTHEpA

66.

KonTpoabnas padora Ne4
Pemenune 'MA

TectupoBanue 1o
BapHUaHTaM
I'MA nemoBepcuu

Hayqamc;z: MNPUMCHATH NOJTYUCHHBIC 3HAHUSA U
C(l)OpMI/IpOBaHHLIe YMEHUS JJ1d PCHICHUS y‘{e6HLIX
3aga4

PeryasiTuBHbIe:
OCYILECTBIIAIOT
MOLIAroBbIA U
UTOrOBBII KOHTPOJIb 110
pe3yneTary
Ilo3naBaresibHBIC:
CTPOAT PEeUYEBOE
BBICKA3bIBaHHE B YCTHOH
Y MNCbMEHHON opme
KommykaTuBHbIe:
DopMyIHPYIOT
COOCTBEHHOE MHEHHUE U
MO3UIIUIO

BrIpakaror agekBaTHOE
MTOHMMaHHE IPUYNH
ycIiexa ¥ Heycrnexa
y4eOHOM eI TeIbHOCTH

67

70

Pe3zepn




