


Pabouas mporpamMma mo XumuM JUIsI 8—9 KJIacCOB COCTaBlieHa B COOTBETCTBUU C
@DenepalibHBIM  TOCYAAPCTBEHHBIM O0OPa30BaTEIbHBIM CTAaHIAPTOM OCHOBHOTO OOIIEro
00pa3zoBaHusi, YTBEPKIACHHBIM MpHUKa3zoM MuHucrepcTBa oOpa3zoBanus U Hayku PO ot 17
nexadpst 2010 . Ne189 ¢ ucnonpzoBanneM o0opyaoBaHus 1eHTpa «Touka pocTa» Ha OCHOBE
nporpamMmsl o xumuu s 8-9 kmaccos, aBtropsl H.E.Ky3nenosa, H.E.I'apa, M.: Benrana-
I'pad, 2017.

Hcnonw3oBanue obopynoBanus «Touka pocTtay MpH peanu3alud JaHHOW padodeit
[IPOrPaMMBbI ITO3BOJISIET CO3/1aTh YCIOBHUSA:

* ISl paCIIUPEHUS COACPKAHUS IIKOJIBHOIO XUMUYECKOTO0 00pa30BaHus;

* IS TIOBBIIICHUS TIO3HABATEIbHOM AKTUBHOCTH OOYYAIOMIMXCSI B E€CTECTBEHHO-

Hay4HOU 00J1acTH;

e Uil pa3BUTUS JUYHOCTH peOEHKa B 1mporecce OOy4eHHsS XHUMHH, €ro
crocoOHoCTel, (OPMUPOBAHUS M YAOBIETBOPEHHUS COIHMAIBLHO 3HAYUMBIX HHTEPECOB H
MOTPEeOHOCTEH;

e 11 paboOThl C OJApEHHBIMM MIKOJIBHUKAMU, OpPraHU3allid WX pa3BUTUS B
Pa3IUYHbBIX 00JaCTsIX 00pa30BaTEIbHOM, TBOPUECKOM AESTEIbHOCTH.

B oOyyeHun xumuu OOJBIIOE 3HAYCHHE HMEET OKCIEPUMEHT. AHAIU3UPYS
pe3ynbTaThl MPOBEIEHHBIX OIBITOB, ydalluecs yOeKIaroTcsi B TOM, YTO T€ WJIU HHBIE
TEOPETUYECKHUE MPEJICTABICHUS] COOTBETCTBYIOT MJIM MPOTUBOPEYAT PeajbHOCTH. TOJIBKO
OCYIIECTBIISII XUMUYECKUM IKCIEPUMEHT MOYKHO MPOBEPUTH JTOCTOBEPHOCTH IIPOTHO30B,
CIIeJITaHHBIX Ha OCHOBaHWUM TE€OpUHU. B mpoliecce skcnepuMeHTaJIbHOM paboThl ydaluecs
NpUOOPETAalOT  OMBIT  [MO3HAHHWS  PEaJbHOCTH, SBIISIIOMIMHCS  BaXKHBIM  ITAllOM
dbopMupoBaHus y HUX YOEXIEHUN, KOTOpbIE, B CBOIO OYepelb, COCTABISIOT OCHOBY
Hay4YHOI'0O MUPOBO33PEHHUSL.

Buenpenune oOopynoBanusi nudpoBoil nabopatopum 1neHTpa «Touka pocTta»
MO3BOJIUT KA4YEeCTBEHHO M3MEHUTh IIpoliecc oOydeHuss xumuu. KonmnuecTBeHHbIE
AKCIIEPUMEHTBHI MO3BOJIAT MOJy4YaTh JOCTOBEPHYIO MH(POPMAILMIO O MPOTEKAHUU T€X WU
MHBIX XMMHYECKHUX Mpoleccax, O CcBoMcTBax BemiectB. Ha oOcHOBe mOJIy4YeHHBIX
AKCIIEPUMEHTAJIBHBIX JAaHHBIX OOydaeMble CMOTYT CaMOCTOSITENIbHO J€JlaTh BBIBOJBI,
000011aTh  pE3yJIbTaThl, BBISIBISITH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyIer
CIOCOOCTBOBATH MOBBIIIEHUIO MOTUBAIIMHA O0YyYEHHUS! IITIKOJIbHUKOB.

Jnst m3ydenust npenMera «XuUMHUsS» Ha dTare OCHOBHOTO 00IIero o0pa3oBaHUs
orBoautcsi 140 wacos: 8 wimacc —70 wacoB; 9 kimacc —70 uacoB (68 wacoB mo
MJIAHUPOBAHUIO).

Jlannass oOpa3oBaTelbHasi MporpaMma OOECIeUMBAECT YCBOCHHUE YYaIIUMUCS
BOXHEHUIIINX XWUMHUYECKUX 3aKOHOB, TEOPHH W TIOHATUM; (DOPMHUPYET TPE/ICTABICHHUE O
pPOJIM XMMHHU B OKPY’KalollleM MHUpE U >KU3HU uesioBeka. [Ipu 3TOM OCHOBHOE BHHUMaHUE
YAENAETCS CYIIHOCTH XMMUYECKHUX PEAKIU UMETOAaM UX OCYIIECTBIICHUS.

OnHUM W3 OCHOBHBIX MPHUHIIMIIOB IOCTPOSHHS MPOTPAMMBI SIBISICTCS TPHUHITAT
JIOCTYITHOCTH. DKCIIEPUMEHTAJIbHBIE JIAHHBIC, TTOJYYEHHbIE YUYAIIUMUCS MPU BBIITOJIHEHUHN
KOJIMYECTBEHHBIX OIBITOB, ITO3BOJISIIOT Yy4YalllUMCS CaMOCTOSITEIbHO JieNaTh BBIBOJIbI,
BBISIBJISATH 3aKOHOMEPHOCTH. [loaxonpl, 3a0KeHHbIE B COJIep)KaHUE IPOrpaMMBbl Kypca,
CO3/IalI0T HEOOXOJMMBIE YCJIOBUS JUIsI CUCTEMHOI'O YCBOEHHUS YYaIlUMHUCS OCHOB HayKH,
1. oOecriedeHuss pa3BUBAIOIIETO0 W BOCHUTBHIBAIOIIETO BO3JACHCTBUS OOy4YeHUs] Ha
JUYHOCTH Yywaierocs. ®dopmupyemble 3HaHUSA JOJDKHBI CTaTh OCHOBOM CHCTEMBI
yOeXKISHHU I IKOJIbHUKA, [ICHTPAJIBLHBIM SJIPOM €T0 HAYYHOT'O MUPOBO33PCHHUSI.

Ha 6aze nentpa «Touka pocTta» oOecmeumBaeTCsl peanu3aiys oOpa30BaTEIbHBIX
IIPOrpaMM €CTECTBEHHOHAYYHOU M TEXHOJIOTMYECKON HAINpaBICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUHM C TpeOOBAHMSMHU 3aKOHOJIATENbCTBA B cepe oOpaszoBaHus U € y4ETOM
pexkoMeHanuii deaepaabHOTO orepaTopa y4eOHOro mpeamera « XUMHsDH).

— ganga  paboTel € OAApEHHBIMU IIKOJbHUKAMH, OpraHM3allMM MX pa3BUTHUS B



Pa3IMYHBIX 00JIACTSIX 0Opa30BaTENbHOM, TBOPUECKOM IEATEIbHOCTH.
ean u 3apaun

— Peanuzamnus ocHOBHBIX 00I11€00pa30BaTEIbHBIX MPOrPaMM IO YY€OHBIM IMpeaMeTaM
€CTECTBCHHOHAYYHOW HAIPaBJICHHOCTH, B TOM 4YHCJIE B paMKax BHEYPOYHOU
JEATETLHOCTH 00yJarOIINXCS;

— BBEJCHHE COBPEMEHHBIX CPEJICTB O0OYUCHHS M BOCIIMTAHUS ISl U3y4CHHUSI (B TOM YHCIIE
AKCTIIEPUMEHTAIBHOT0) JTUCIUIUINH (MOJyJIel) €CTECTBEHHOHAYYHOW HAIPaBICHHOCTH
IpU peam3aliil OCHOBHBIX 00I€00pa30BaTENbHBIX MPOTPAMM U JIOTIOJHUTEIBHBIX
00111e00pa30BaTeNIbHBIX MPOrpaMM, B TOM YHCIE Il PACIIUPEHHUS COACPKAHUS
y4eOHOT0 MpeaMeTa «XUMHS».

— BOBJICYCHHUE yUYaITUXCS B IPOCKTHYIO JIEATECITLHOCTD.

Kommiekt obopynoBanus meHtpa «Touka poctra» oOecreunBaeT 3(pQeKkTuBHOE
JNIOCTIDKEHUE  00pa3oBaTeNbHBIX  PE3yJIbTAaTOB  OOydYarlomIMMHUCS 10  MOporpaMmam
€CTECTBEHHOHAYYHON  HaNpaBIE€HHOCTH, BO3MOXHOCTb  YIJIyOJIEHHOIO  M3Y4YEHUS
OT/ACNIBHBIX TIPEJAMETOB, B TOM 4YHCIe JUisi (OPMHUPOBAHHUS H300pETATEIHCKOTO,
KpEaTHBHOTO, KPUTUYECKOTO MBIIUICHUS, Pa3BUTHA (PYHKIHOHAIBLHOW TPAaMOTHOCTH Y
00yUarouxcsi, B TOM YHUCJIE €CTECTBEHHOHAYYHON U MaTeMaTUUYECKOM.
DKCIEPUMEHT SIBJISIETCS] UCTOYHUKOM 3HAHUW U KPUTEPUEM MX UCTUHHOCTHU B HayKe.
KoHnenmusi coBpeMeHHOTO 00pa3oBaHUs MOAPa3yMEBAET, YTO B yUeOHOM JKCIIEpUMEHTE
BEIYILLYIO POJb JOJDKEH 3aHATh CaMOCTOSITEJbHBIA HCCIEA0BATEIBCKUA YUYEHUUYECKUMN
AKCIIEPHUMEHT.
CoBpeMeHHbIE SKCHEPUMEHTAJIbHbIE MCCIIEJOBAHUSA IO XUMHUU YK€ TPYIHO
MpeICTaBUTh 03 UCIOJIb30BaHUS HE TOJBKO aHaJOroOBbIX, HO U IUDPOBBIX
n3MepuTenbHeIX npubopoB. B denepansHoM ['ocymapctBeHHOM OOpa3zoBaTelbHOM
Craggapre (PI'OC) mpomucaHo, 4TO OJHUM M3 YHUBEPCAIBHBIX YUYEOHBIX JECHUCTBUH,
MPHUOOPETaEMBIX YUAILIUMUCS, TIOJKHO CTaTh YMEHHUE
IPOBEJICHUS] OMNbBITOB, IPOCTHIX SKCIEPUMEHTAIBHBIX HCCIENOBAaHUM, NPSMBIX U
KOCBEHHBIX M3MEpPEHHMI C HCMOJIb30BAHMEM aHAJIOrOBBIX M LM(QPOBBIX HU3MEPUTEIIbHBIX
IpUOOPOBY.
VYuyeOHbIil  SKCHEpUMEHT 1O  XUMHUH, T[POBOJUMBIH Ha  TpPagULMOHHOM
obopynoBaHuu, 0e3 NpUMEHEHUs HUPPOBBIX JabopaTOpUil, HE MOXXET IO3BOJUTH B
MOJHOM Mepe PEeIInTh BCE 3a/1aul B COBPEMEHHOM MIKOJIE. DTO CBA3AHO C PSAJIOM IPUYHUH:
—  TpaJuMLIHMOHHOE HIKOJbHOE 000PYyIOBaHUE U3-3a OTPAHUYEHUS TEXHUUECKUX
—  BO3MOXHOCTEU HE MO3BOJISIET IPOBOJAUTH MHOTHUEKOJINUYECTBEHHBIE
HCCIIEIOBAHUS;

—  JUINTENBbHOCTH NPOBEIEHUS XMMHUYECKHUX HCCIEI0BAaHUI HE BCETAA COIVIACYETCS C
JUIUTEIbHOCTBIO YUEOHBIX 3aHATUM;

—  BO3MOXXHOCTh MPOBEACHMS] MHOTMX HCCIEAOBAHUN OTPAaHUYUBACTCS
TpeOOBaHUSAMHU TEXHUKHU 0€30MacHOCTU M Jp.

[udposas nmabopaTopuss TMOJHOCTHIO MEHSET METOJUKY U  COJAEp)KaHHe
SKCIIEPUMEHTAJIBHON  JESATEIbHOCTH W  pEelIaeT BbIIICNEPEUYUCICHHbIE MPOOJIEMBI.
[Ilupokuii cHeKTp JaTYMKOB TIO3BOJISIET Yy4allUMCS 3HAKOMHUTBCS C IlapaMeTpaMu
XMMHMYECKOTO JIKCIEPUMEHTAa HE TOJIBKO HAa KAa4eCTBEHHOM, HO M Ha KOJWYECTBEHHOM
ypoBHe. L{udposas naboparoprs MO3BOJSET BECTU [UIUTENbHBIA HKCIEPUMEHT JaXke B
OTCYTCTBHE HKCIIEPHUMEHTATOpa , a YaCTOTa UX U3MEPECHUI
HEMOJIBJIACTHA YE€JIOBEYECKOMY BOCHPHUATHUIO.

B mnpouecce ¢QopMupoBaHHS AKCHEPUMEHTANBHBIX YMEHHMHA Y4eHUK oOyuaercs

MpeCTaBIsATh UHPOpPMALMIO 00 HCCIeOBAaHUHM B YETHIPEX BUAAX:

— B BepOaTbHOM: ONMCHIBATH SKCIEPUMEHT, CO37aBaTh CJIOBECHYIO MOJENb

OKCIEpUMEHTa,  (UKCHpPOBaTH BHHMAHHE Ha  H3MEPSIEMbIX  BEJIMYHMHAX,



TEPMHUHOJIOTHH;

— B TaOJNWYHOM: 3alOJIHATH TAOIMIBI JAHHBIX, JIEKAIIUX B OCHOBE MOCTPOCHUS
rpadukoB (Ipu 3TOM Yy YyYalllMXCsl BO3HUKAET MEPBUYHOE IPEJICTABICHHUE O
MacmTadax BEJIUYMH);

— B rpaduyeckoM: CTpPOUTh TIpaguKu MO TaOIUYHBIM [JaHHBIM, YTO Ja&T
BO3MOXKHOCTh MEPEX0/ia K BBIIBMIKEHHUIO THIIOTE3 O XapaKTepe 3aBHCHUMOCTHU
MEXIy BEIMYMHAMMU (IIPU STOM YYHTENb TOKa3bIBaeT NPEUMYIIECTBO B
BU3yaIM3allUM  3aBUCUMOCTEH  MEXIy  BEJIMYMHAMH, HArJsigHOCTh H
MHOT'OMEPHOCTB);

— B BHJAE MaTeMaTHYeCKHX YypaBHEHHil: JaBaThb MaTeMaTH4YeCKOe OIHMCaHue
B3aMMOCBSI3H BEJIHMYUH, MaTEMaTHYECKOe 0000IIeHuE.

[lepexon OT KaXAOro H3Tama MPEICTABICHUS HH(OOpPMALHUM 3aHUMAET JOBOJIHHO
OOJIBIIION MPOMEXYTOK BpeMeHHU. B 3Tom miane nudpoBbie 1a00paTOpuu CYILIECTBEHHO
SKOHOMSAT BpeMsi. DTO Bpemsi MOKXHO moTpaTuTh coriiacio ®I'OC nHa (opmupoBanme
HCCIIEIOBATENIbCKUX YMEHUM  ydalluxcs, KOTOpPbI€ BBIPAXKAIOTCS B  CIEAYIOIINX
NENCTBUAX:

—  ompejaesieHUue MpoOJIeMEI;

— IIOCTaHOBKA HCCIIEIOBATENIbCKON 3ajauu;

— IUIAHMPOBAHUE PELICHMS 3a]1a4H;

—  TIOCTPOCHHUE MOJECIEH;

—  BBIABIDKEHHE THUIIOTE3;

—  OKCIIEPHMEHTAJIbHAS TPOBEPKA TUIIOTE3;

—  aHaJM3 JAaHHBIX DKCIIEPUMEHTOB WJIM HAOIIOJCHHN;

—  (opMyIUpoBaHHE BHIBOJIOB.

l. INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSAA YYUEBHOI'O

HHPEIMETAJIN4HOCTHBIE Pe3YJIbTATHI.

I/I3y‘leHI/IC XMMHH B OCHOBHOHM IIIKOJE HAE€T BO3MOKHOCTH JIOCTHYb CICAYHOIIUX
PE3yJIbTAaTOB B

HANPaBICHUU JUYHOCTHOTO PA3BUTHSA:

* BOCIIUTAHUE POCCHICKON Tpa)KTaHCKOW MICHTUYHOCTHU: MATPUOTH3MA, YBAKEHUS K
OteuecTBy, MPONUIOMY W HACTOSIIEMY MHOTOHAIIMOHAILHOTO Hapoaa Poccuu; oco3Hanme
CBOEH ITHHYECKOH MPUHAUICKHOCTH, 3HAHUE HCTOPHHM, S3bIKA, KYJIbTYphl CBOETO HapoJa,
CBOETO Kpasi, OCHOB KYJIBTYpPHOTO HAacJIeIusl HapoIoB Pocchu W 4eloBeYecTBa; yCBOCHHE
TYMaHUCTUYECKUX, NEMOKPATHYECKUX U TPAJAUIMOHHBIX IIEHHOCTEH MHOTOHAIMOHAILHOTO
POCCHIICKOTO O0IIIECTBa; BOCIIMTAHNE YyBCTBA OTBETCTBEHHOCTH U JI0JTa Tiepe PonHol;

* (opMUpOBaHME OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO, TOTOBHOCTH H
CIOCOOHOCTH 00YYAIONIUXCSl K CAMOPA3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUH K
OOy4yeHHI0 ¥ TO3HAHHWIO, OCO3HAHHOMY BBIOOpPY ¥  IOCTPOEHHIO JalbHeHIIei
WHAUBUAYaJIbHON TpaeKkTopuu oOpa3oBaHMs Ha 0a3e OPHUEHTUPOBKU B MHpe Ipodeccuil u
npoeCCHOHATBLHBIX NPEANOYTEHUH ¢ yu€TOM YCTOWYMBBIX MO3HABATENBHBIX MHTEPECOB, a
TaKk)Ke Ha OCHOBE (OPMHUPOBAHUS YBOKUTEIHHOTO OTHOIICHUS K TPYAY, Pa3BUTHS OIBITA
y4acTHs B COIMAIBHO 3HAYUMOM TPY/IE;

* (opMupOBaHHE IEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Da3BUTUS HAyKM M OOLIECTBEHHOW NPAKTHKHU, YUHUTHIBAIOUIETO COLHUAIBHOE,
KyJIBTYpPHOE, A3BIKOBOE, JYXOBHOE MHOT000Opa3nue COBPEMEHHOI'0 MUPA;

* ¢dopMupOBaHHE  KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTM B  OOIIEHHH U
COTPYAHUYECTBE CO CBEPCTHUKAMH, IETHMH CTAPILEro U MIIAJMIETO BO3pAcTa, B3POCIBIMU B
mporecce  00pa3oBaTeNbHOW, OOIIECTBEHHO TMOJE3HOW, Y4eOHO-HCCIIeI0BATEIbCKOM,
TBOPYECKOH U APYTUX BUIOB JIEATEIBHOCTH;

* (GopMHpPOBAaHHE IIEHHOCTH 3JI0POBOTO M 0OE€30IMacHOro 00pasza >KU3HU; YCBOCHHE



MPaBWJI MHIUBUIAYATHHOTO M KOJJICKTUBHOTO OE30MACHOTO MOBEACHUS B YPE3BBIYAMHBIX
CUTYalUsX, YTPOXKAIOLIUX KU3HU U 3I0POBBIO JIIOCH, MPAaBUII MOBEACHHS HAa TPAHCIOPTE U
Ha JIoporax;

* popMupoBaHME  OCHOB  SKOJOTMYECKOHW  KYJIbTYPbl,  COOTBETCTBYIOIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO MBIIUICHUS, Pa3BUTUE OIbITA 3KOJIOTHYECKH
OpPUEHTUPOBAHHOM, pehIeKCUBHO- OLICHOYHOW U NMPAKTUYECKON JIeATEIbHOCTH B KU3HEHHBIX
CUTYaIUIX

MeTtanpeaMeTHBIMH pe3yJIbTATAMH OCBOCHHSI OCHOBHON 00pa30BaTeIbHOM
MIPOTPaMMbI OCHOBHOT'O OOIIIETO 00pa30BaHUsl SBISIOTCS:

Perynsarusanie YVY ]I

* [ICJICTIOJNIaTaHWe,  BKJIIOYas TOCTAaHOBKY HOBBIX  II€JIeH, MpeoOpa3oBaHUE
MPAKTUYECKON 3a7a4d B TIO3HABATEIHHYIO, CAMOCTOSTEIIBHBIN aHATN3 YCIOBHHA JOCTHKCHHS
[eIM Ha OCHOBE Yy4€Ta BBIICICHHBIX YUUTEIEM OPHUEHTUPOB ACHCTBHS B HOBOM y4eOHOM
MaTepHaie;

* IJITAHUPOBAHUE ITYTH JIOCTHXKEHUS 1IeTeH;

* YCTAaHOBJICHHE IICJICBBIX IPHOPUTECTOB, BBIACICHUE aTbTCPHATUBHBIX CIIOCOOOB
JOCTIKEHUSTIEH U BEIOOp Hambosee 3 heKTUBHOTO CrIoco0a;

* YMEHHUE CAMOCTOSATEIHFHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABJIATH UM;

* YMEHUE MPUHUMATh PEIICHUS B MPOOJIEMHON CUTYaIUH;

* IOCTAaHOBKA Y4€OHBIX 33/1a4, COCTaBJICHUE TUIaHA U MOCIEI0BATEILHOCTH JICHCTBHIA;

* OpraHu3anys padboyero MecTa Py BHIMOTHCHHH XUMHYECKOTO IKCIICPUMEHTA;

* TPOTHO3UPOBAHME PE3YIHTATOB OOYUYEHHUS, OLIEHUBAHUE YCBOCHHOTO
MaTepHuaia, OllEHKaKaueCTBa U YPOBHsI MOJYUYCHHBIX 3HAHUM, KOPPEKIIUS TUTaHa U crioco0a
JeHCTBUSI TIPU HEOOXOIMMOCTH.

Ilo3naBatenbHble YVY /I:

* MIOUCK U BbIAeNIEHUE HHPOPMAIIHH;

* aHaNM3 yCIOBHHM M TpeOOBaHUU 3aJayu, BHIOOp, COMOCTaBlieHHE U 00OCHOBAaHHE
crocoba pelieHus 3a/1a4u;

* BpIOOp Hambonee 3Gh(HEeKTHBHBIX CIIOCOOOB pEIICHUS 3a/ladll B 3aBUCHMOCTH OT
KOHKPETHBIX YCIOBUI;

* BBIJIBMIKCHHE U 000CHOBAHHUE TUIOTE3bI, BBIOOP criocoba e€ mpoBEpKU;

* CaMOCTOSITENIbHOE CO3/IaHUE AITOPUTMa JEATEIbHOCTH TpPU PEIIeHUU TpodiieM
TBOPYECKOTO M IIOMCKOBOTO XapaKTepa;

* YMEHUS XapaKTEePH30BaTh BEIIECTBA IT0 COCTaBY, CTPOSHHUIO U CBOWCTBAM;

* OMHCHIBAHUE CBOMCTB: TBEPIBIX, KUIKUX, Ta3000pa3HBIX BEIIECTB, BhIICICHUE UX
CYIIIECTBEHHBIX MPU3HAKOB;

* M300paKEeHUE COCTaBa MPOCTEHUIINX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (OpMYI U
CYIITHOCTH XMMHYECKHUX PEaKIHid ¢ TOMOIIbI0 XUMUYECKUX YPABHEHHIA,

* TIpOBEJCHHE HAONIOICHUH, ONMCAaHUE MPU3HAKOB U YCIOBHI TEUCHUS XUMHUYECKHUX
peakIuii, BBHITIOJHCHHE XHWMHWYECKOTO OKCIIEPUMEHTa, BBIBOJBI Ha OCHOBE aHAW3a
HAOIIO/IEHUH 32 SKCIIEPUMEHTOM, PEIlICHUE 3a/1a4, MOJTYYeHHe XUMUYECKON HHPOpMAINH U3
Pa3IMYHBIX UCTOYHHUKOB;

* YMEHHUE OPTaHNU30BBIBAThH HCCIICIOBAHUE C ICJTBIO TPOBEPKH THITOTES;

* YMEHUE JIeJIaTh YMO3aKIIOUeHUS (MHIyKTHBHOE U 110 aHAJIOTHUH ) U BBIBO/IBI,

* yMeHHE OOBEKTHBHO OIICHHBATh HH(OPMAIMIO O BEIIECTBAX M XUMHYECKHX
npoleccax, KpUTHIECKH OTHOCUTRCS K TICEBIOHAYYHON nH(pOpManmu.

KommyuukatusHele YV /I
* MOJHOE€ U TOYHOE BBIPA)KEHHE CBOUX MBICIEH B COOTBETCTBUHM C 3aJadyaMu U
YCJIIOBUSIMU KOMMYHUKAITUH;




* aJICKBaTHOE MCIIOJIb30BAaHUE PEUEBBIX CPEACTB JUISI Y4acTUs B JHCKYCCHH U
apryMeHTallid CBOEH TMO3UIHMHM, YMEHHE MPEJCTaBIsATh KOHKPETHOE COJAEpKaHHE C
co0OIIeHNEM ero B MMCbMEHHON M YCTHOH (opme, orpenienieHne croco00B B3auMOICHCTBHS,
COTPYJIHUYECTBO B IIOMCKE U cOope nHpopmanuu;

* OmpezeNieHHe CIOCOOOB B3aMMOJICHCTBHS, COTPYIHHYECTBO B TIOMCKE M cOope
uH(pOpMalliK, y4yacTHe B JUalore, IUIaHUPOBaHHE OOIIMX CIIOCOOOB pabOThI, MPOSBICHUE
YBKUTEIFHOTO OTHOIICHHS KAPYTHM YYaIIUMCS;

* OINMCAHHWE COJCPKAHMSA BBINOIHAEMBIX JCWCTBUH C LEIbI0 OPHEHTHPOBKH B
IPEIMETHO- IPAKTUIECKOH eATEIIbHOCTH;

* YMEHHUSl YYUTHIBaTh pa3Hble MHEHHS U CTPEMHUTHCS K KOOPIHMHAIUHM PAa3INYHBIX
MO3UIUI B COTPYAHUYECTBE;

* hopMynUpOBaTh COOCTBEHHOE MHEHHE W IMO3UIUIO, AapTryMEHTUPOBAaTh U
KOOPJMHHUPOBATh €€ ¢ MO3UIMAMHU MapTHEPOB B COTPYJHUYECTBE IMPH BBHIPAOOTKE OOIIEro
pelIeHus B COBMECTHOW JEATEIbHOCTH;

* OCYILECTBISATh B3aUMHBIA KOHTPOJIb M  OKa3blBaTh B  COTPYAHHYECTBE
HEOOXOUMYIO B3aUMOIIOMOIIIb;

* IUJIAaHUPOBATh OOIIME CHOCOOBI PAaOOTHI; OCYHIECTBIATH KOHTPOIb, KOPPEKIIHIO,
OLICHKY JeHCTBUI mapTHEPaA, yMETh YOESK1aTh;

* HCIOJIB30BATh aJIEKBATHBIC S3BIKOBBIC CPEICTBA JJISi OTOOpPaKEHUSI CBOMX YYBCTB,
MBICJIC, MOTHBOB M TIOTPpEeOHOCTEH; oToOpaxaTh B peudn (OmucaHue, OOBSICHEHHE)
coJiepKaHne COBEpPIIAaeMbIX JEHCTBUH, KaK B (JOpMe TpOMKOH COLMATM3UPOBAHHON PEUH, TaK
U B popMe BHYTPEHHEU peuu;

* pa3BUBaTh KOMMYHHKATHUBHYIO KOMIIETCHIIMIO, HCIOJNB3YS CpEACTBa YCTHOM U
NUCbMEHHOW KOMMYHHUKAIlUM HpuU paboTe ¢ TEKCTaMHM Y4eOHMKa M JIOTOJIHUTENbHOU
JIUTEPATypOil, CIPaBOYHBIMU
TaOJIUIIAMU, TPOSBIATH FTOTOBHOCTh K YB@)KEHUIO MHOH TOYKM 3pEHHs NMPH O0OCYKIAECHUU
Pe3yIbTaTOBBBIOIHEHHON paboThI

IIpenmeTHbIE pe3yJIbTATHI
BbInycKHUK HAYyYMTCS:
* XapaKTepU30BaTh OCHOBHBIC METOJBI TIO3HAHWS: HAONIOJCHHE, HW3MEpEHHE,
IKCIIEPUMEHT;

* OMHCHIBATH CBOWCTBA TBEPIBIX, JKUIKUX, T'a3000pa3HBIX BEIICCTB, BBIICIAS HX
CYIIIECTBECHHBIC TTPU3HAKH;

* PacKphIBaTh CMBICI OCHOBHBIX XHMHUYCCKUX MOHATHH «aTOM», «MOJIEKYJIay,
«XUMUYECKHI JIIEMEHT», «IIPOCTOE BEIIECTBOY», «CIOXKHOE BEIIECTBO», «BAIIEHTHOCTDHY,
«XUMUYECKas peaKIusl», UCTIOIb3Ys 3HAKOBYIO CHCTEMY XUMUM;

* PacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MMOCTOSHCTBA COCTaBa,
ATOMHO- MOJIEKYJISIPHON T€OPHH;

* pa3IUYaTh XUMHUYSCKHEC U (PU3UICCKUEC SBIICHUS;

* Ha3bIBaTh XUMHUYECKUE DIIEMEHTBI; ® OMPEIEISITh COCTaB BEIIECTB MO UX opMyam;

* OMPEIENSITh BAICHTHOCTh aTOMa JIEMEHTa B COCTUHEHUSX;

* ONIPENICIATH THIT XUMUYECKUX PEAKITUH;

* Ha3bIBATh IPU3HAKHU M YCIIOBHUS NMPOTEKAHUS XUMUICCKIX PEAKIIHIA;

* BBIABJIATH MPU3HAKH, CBUACTEIHCTBYIOIIME O TIPOTECKAHWU XUMHYCCKOU

peakuu  MPHUBBINOIHEHUH XUMHUYECKOT'O OIbITA; * COCTABIATH (DOPMYJIBI
OMHAPHBIX COCTMHCHUI;

* COCTABJIATh YPAaBHEHUS! XUMUUYECKUX PEaKIUH;

* coOmronaTh IpaBuiia 0e30MmacHoOr paboThI IPU MPOBECHNUH OIIBITOB;

* TI0JTL30BATHCS JTAOOPATOPHBIM 0O0OPYIOBAHUEM U TIOCYIOMH;

* BBIYHCIISATH OTHOCUTEIHHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChI BEIIECTB;

* BBIYHCIISATH MAaCCOBYIO JIOJIF0 XUMUYECKOTO AJIEMEHTa 10 (opMyIie COeIMHEHUS;



* BBIYHUCIIATH KOJIMYECTBO, 00BEM MITM MACCy BEIIECTBA MO KOJIMYECTBY, 00BbEMY,
Macce peareHTOBWIIM MPOJYKTOB PEaKIINH;

* XapaKTepu30BaTh (PU3WUYECKUE M XMMHYECKHUE CBOWCTBA MPOCTHIX BEIIECTB:
KHUCJIOpOJa UBOJIOPOAA;

* IOJTy4aTh, COOMPATh KUCIOPO U BOJIOPOI;

* pacmo3HaBaTh OMBITHBIM ITyTEM Ta3000pa3HbIE BEIIECTBA: KUCIOPO/I, BOJOPOI;

* pacKpbIBaTh CMBICH 3aKOHA ABOTaapo;

* PaCKpBIBATh CMBICI IMMOHATHH «TETUIOBOM 3 (DHEKT peaKIun», «MOJISIPHBIA 00BEM Y,

* XapaKTepru30BaTh GU3MUECKUE M XUMHUYECKHE CBOMCTBA BOIBL;

* PaCKpbIBATh CMBICJI IOHSITHUS «PACTBOPY;

* BBIYMCIISITh MAaCCOBYIO JIOJIFO PACTBOPEHHOIO BEUIECTBA B PACTBOPE;

* [IPUTOTOBJIATH PACTBOPBI C OIIPEACIEHHON MAaCCOBOM J10JIEW pacTBOPEHHOTO

BCIIICCTBA;

* Ha3bIBaTh COCIMHEHUS U3yUYEHHBIX KJIIACCOB HEOPTaHUYECKUX BEILIECTB;

* XapakTepu3oBaTh (DU3UUYCCKHE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUXBEILIECTB: OKCUI0B, KHUCIIOT, OCHOBAHUH, COJIEI;

* ONPEAEIIATh IPUHAJIEKHOCTD BEIIECTB K ONPEACIEHHOMY KJIaCCy COCIUHEHU;

* COCTABJIATH (DOPMYJIBI HCOPTAHUICCKUX COCTMHEHUI H3yYSHHBIX KJIACCOB;

* TMPOBOJUTH OIbITHl, MOJITBEPKIAOIINE XUMUYECKHUE CBOMCTBA

M3YyYECHHBIX KJIACCOBHEOPTraHUYECKUX BEUIECTB;

* pacmno3HaBaTh ONBITHBIM MYTEM PACTBOPHI KHUCIOT M WIEIOYEH MO W3MEHEHUIO
OKpPaCKMHUHANKATOPA;

* XapaKTEepU30BaTh B3aUMOCBSI3b MEXK/y KJIaCCaMHU HEOPTaHUYECKUX COEAUHEHHUI;

* packpbiBath cmbica [lepuonnueckoro 3akona /. 1. Menneneesa;

* 00BACHATH (PU3NUECKHUI CMBICT aTOMHOTO (MTOPSAIKOBOT0) HOMEpPa XUMHUYECKOTO
AJIEMEHTA,HOMEPOB TpyIIbI U nepuoaa B Ilepuoanueckon cucreme 1. 1. Menneneesa;

* OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHUs CTPOEHHUS aTOMOB, CBOWMCTB 3JIEMEHTOB
B MpeJeraaxMallblX IEpUoOA0B U IIIaBHbIX MOATPYII;

* XapaKTeprU30BaTh XUMUUYECKUE IIEMEHTHI (0T BOJAOPO/A 10 KaJbIIHs) Ha OCHOBE UX

MTOJIOKEHUS B

[Tepuoanueckoit cucreme J[. 1. MenneneeBa u ocoOeHHOCTEN CTPOSHUS X aTOMOB;

* COCTaBIISITH CXeMBbI CTpoeHHsI aToMoB nepBbix 20 smemenToB Ilepuoanueckoit
cuctemnl JI. 1.Menneneena;

* PACKpBIBATh CMBICII TOHATHI «XUMHUYECKASI CBS3bY, «IJIEKTPOOTPUIIATEILHOCTHY;

* XapaKTepu30BaTh 3aBUCUMOCTH (M3HUYECKUX CBOMCTB BEIIECTB OT THUIIA
KPUCTAJUIMYECKOUPEIIETKH;

* ONPENEIIATh BUI XUMUUYECKOM CBA3U B HEOPIraHUYECKUX COCTUHEHUSX;

* 1300pakaThb CXEMbI CTPOSHUS MOJIEKYII BEIIECTB, 00OPa30BaHHBIX Pa3HBIMU BUIAAMHU
XUMHYECKUXCBS3EH;

* PacKpbIBaTh CMBICI MMOHITUH «HUOH», «KaTHOH», «AHHOHY, «IJEKTPOJIUTHI»,

CHEIJICKTPOJIUTHI»,
(QICKTPOJIUTHUYCCKAsA aucconuanusa», «OKHCIUTCIb», «CTCIICHb OKHCIICHHA,
«BOCCTAaHOBHTCIIb»,

«OKHCIIEHHEY, «BOCCTAHOBIICHUE;
* ONPENEIIATh CTENEHb OKUCIIEHUS aTOMA 3JIEMEHTA B COEIUHEHUU;
* PaCKpbIBATh CMBICJ TEOPUHU IJIEKTPOTUTUUECKOMN TUCCOLNAINN;
* COCTaBJISATh YPABHEHUS JIEKTPOJIUTUYECKON JUCCOMALIMY KUCIIOT, LIEJI0YEH, COJIEH;
* O0BSICHATPH CYITHOCTD MPOIIECCa FICKTPOTUTHUECKOMN TUCCOIMAINN U PeaKIIun
HOHHOI'0 OOMEHA;
* COCTaBJIATH MOJTHBIC U COKPAIIEHHBIC HOHHBIC YPaBHEHUS Peakiiui 0OMEHa,
* OMPENIEISITh BO3MOXKHOCTh MPOTEKAHUS peaKIiii MOHHOTO OOMEHa;
* IPOBOJAUTH PEAKIIMU, TOATBEPKAAOIINE KAYECTBEHHBIN COCTAB PA3JIMYHbIX BELIECTB;



* OTIPEACTIATh OKUCIUTENh H BOCCTAHOBUTEID;

* COCTABJIATH yPAaBHEHUSI OKUCIUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA,

* Ha3bIBaTh ()aKTOPBI, BIUSIONIME HA CKOPOCTh XUMUUECKOH PEaKIIny;

* KJIacCCH(PUIIMPOBATh XUMUYECKHE PEAKIINH 110 PA3IMYHBIM IIPHU3HAKAM;

* XapaKTepU30BaTh B3aMMOCBS3b MEKIY COCTABOM, CTPOSHUEM M CBOHCTBAMU

HEMETAIJIOB;

* TMPOBOJUTH OMNBITHI IO TMOJYYCHHIO, COOMPAHUI0O U H3YYCHHIO XUMHUYECKHX
CBOWCTB ra3000pa3HbIX BEIIECTB: YIICKUCIOrO ra3a, aMMHaKa,

* pacmo3HaBaTh OMBITHBIM ITyTEM Ta3000pa3HbBIE BEIIECTBA: YIIICKUCIIBII ra3 U aMMHAK;

* XapaKTepU30BaTh B3aUMOCBSI3b MEXKAY COCTaBOM, CTPOCHHEM U CBOHCTBaMH

METaJJIOB,

* Ha3bIBaTh OPraHUYECKHE BEIIECTBA 10 UX opMyJie: METaH, dTaH, STUJIICH, METaHOII,
9TAHOJI, TJUICPUH, YKCYCHas KHCJIOTa, aMHHOYKCYCHas KHUCIIOTa, CTCapHHOBAas KHUCIIOTA,
OJICMHOBAs KUCIIOTA, TITFOK034;

* OIICHUBAThH BJIMSHUE XUMUYCCKOTO 3arps3HCHHS OKPYKAIOIICH CpeIbl Ha OPraHHU3M

YeJI0BEKa;

* PaMOTHO 00pAaIIaThCs C BEIIECTBAMH B MOBCETHCBHOM JKU3HU;

* OMpECNIATh BO3MOXKHOCTH IPOTECKAHWS PEAKIMA HEKOTOPBIX IPEICTaBUTEIICH
OpPraHWYeCKHUX BEIIECTB C KHUCIOPOJIOM, BOJOPOJOM, METaUIaMH, OCHOBAHHSMH,
raJIoreHaMHu.

BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYHTHCS:

* 8bLOBUSAMb U NPOBEPSIMb IKCNEPUMEHMANLHO SUNOME3bl O XUMUYECKUX CBOUCMBAX
sewecms Ha OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU BCMYNAMb 8 XUMUYecKue
peaxkyuu, o xapakmepe u npoOYKmax paziuyHblX XUMu4ecKux peakyuil;

* Xapaxkmepuzoeams  Gewecmea N0  COCMAgy, CMPOEHUI0 U  CEOUCMBAM,
YCMAHABIUBAMb NPUHUHHO-CIEOCMBEHHbLE C653U MeNCOY OAHHbIMU XAPAKMEPUCMUKAMU
sewecmsa

* cocmasnsimvb MONEKYIAPHbIE U NOJHble UOHHble VPABHEHUSI NO COKPAUJEHHbIM
UOHHBIMYPABHEHUAM,

*  NPOCHO3UPOBAMb CHOCOOHOCMb Gewecmea NpPOSAGIAmMsb OKUCIUMENbHble UTU
B0CCMAHOBUMENbHBLE CBOUCMEA C YUEMOM CMeneHell OKUCTIeHUS JJIeMEHMO08, BX00SUUX 8 €20
cocmas;

* coCmasnAmy YpasHeHus peakyuil, COOMEEMCMBYIOUWUX NOCIe008aAmMenlbHOCHU
npespaujenuti HeopeaHU4eCKUx 6ewecme Pa3iuyHblxX Kiaccos;

* gblOBUCAMb U NPOBEPAMb  IKCHEPUMEHMANIbHO 2UNOme3bl O  pe3yabmamax
6030eUCMBUAPA3IUYHBIX (DAKIMOPO8 HA USMEHEHUe CKOPOCMU XUMUYECKOU peakyuu,

*  UCNONL306aMb  NPUOOPeménHble  3HAHUA 0N IKONOSUYECKU  2PAMOMHO20
nosedensl 6 OKpycaroueli cpeoe;

* UCNONIL306AMb  NPUOOPemENHble  KTlouesble KOMNemeHyuu Npu  8blNOJHEeHUU
NPOEKmMo8 U y4eOHO- UCCAe008AMENbCKUX 3A0ay NO U3YUEHUIO C8OUCME, CHOCOD08 NONYyYeHUs
U pacno3HaBaHus eujecma;

* 00bEKMUBHO OYEHUBAMb UHGOPMAYUIO O BeUeCMBAX U XUMUYECKUX NPOYeccax,

* KPUMUYeCcKU OMHOCUMbCS K HNCeBOOHAYYHOU UHpopmayuu, Hed0Opoco8ecmHol
peKname 8 cpedCmeax Maccogoll uHgopmayuu,

* 0CO3HABaMb 3HAYEHUe MeopPemuyecKux 3HAHUL NO XuMUuu Ol NPAKMU4ecKol
0eAmenbHOCMU YenogeKa;

* co30a6amv MoOenu U cxemvl 015 peueHus YYeOHbIX U NO3HABAMENbHbIX 3a0al
NOHUMAMb He0OX00UMOCMb COONOEHU NPEONUCAHUL, NPedldcaemblX 8 UHCMPYKYUAX HO
UCNONL308AHUIO 1EKAPCME, CPEOCME ObIMOBOU XUMUU U OP.

1. COJIEP/KAHUE YYEBHOI'O NIPEIMETA
8 kiace



Beenenue

[Ipeamer u 3amaun xumuu. Mcemopus 6oznuknogenus: xumuu. OCHOBHBIE TIOHATHS U
teopun xumuu. JlabopaTopHoe oOopynoBanme W TpuEMbI oOpamieHuss ¢ HUM. [IpaBuia
TEXHHUKHU 0€3011acCHOCTHU MpH paboTe B KAOMHETE XUMHH.

IIpakTuyeckass pa6ora Nel. [lpué€mbr oOpameHus ¢ JabOpaTOPHBIM
obopynoBanuem. CTpoeHue MIaMeHH.

JemoncTpanuu. TaGnuib! ¥ clialiIpl, MOKA3bIBAIOLINE UCTOPUUECKUM TyTh Pa3BUTH
HAYKW,TOCTHKCHUS XUMHH U UX 3HAYCHHE; TaO0OpaTOpHOE 000pYyI0BaAHHE.

Pazgean 1. BemecTBa 1 XuMH4YecKue sIBJI€HUS € MO3ULMHA aTOMHO-MOJIEKYJISIPHOTO
yueHus

I'naBa 1. XuMuueckue 3j1eMeHTHl H BellleCTBA B CBeTe ATOMHO-MOJIEKYJISIPHOIO
y4yeHus

Ionamue «sewecmeo» 6 ¢husuxe u xumuu. OU3NYECKUE U XUMHUUYECKUE SBICHUS.
Onucanue BemecTB. AToMbl. MosieKkynbl. XUMUUECKHUE DJIEMEHTBL: UX 3HAKU U CBE0eHUs U3
ucmopuu omkpsvimus. (COCTaB BeIIECTB. 3aKOH IIOCTOSHCTBA COCTaBa. XHWMHUYECKHE
¢dopMyinbl. DOpMBI CYLIECTBOBAHMSI XUMHYECKHMX 3JEMEHTOB. IIpocTble U ClIOXKHBIE
BeniecTBa. [IpocThie BemecTBa: MeTaibl 1 HeMeTauibl. OO0IIast XapakKTepUCTUKA METAIIOB U
HeMmeTayuioB. Hekoropble cBefeHHMsT O MeTaulax U HeMeTaulax, OOYyCIOBIIMBAIOIINUX
3arpsi3HEHHOCTh OKpYysKaromiel cpeabl. Onucanue Haumbojee pacnpoCTPaHEHHBIX MPOCTHIX
BelIECTB. Hexomopvie céedeHusi 0 MONEKYIAPHOM U HEMONEKVIAPHOM CMPOEHUU 8eUjeCs.
ATOMHO-MOJIEKYJISIPHOE y4YeHHE B XUMHUHU. OTHOCHUTENbHBIE aTOMHAs M MOJEKYJIsIpHast
Mmacchl. Knaccugukayus Xumuueckux 91eMeHmo8 U OmKpvlmue Nepuooutecko20 3aKOHd.
Cucrema xummuueckux snemeHToB . . MenneneeBa. Onpenenenue nepuoja M TPyIIIbL.
XapakTepuCcTHKa JIEMEHTOB 110 UX NOJIokeHuIo B Ilepuognyeckoit cucreme. BaleHTHOCTS.
Omnpenenenne BaJICHTHOCTH 110 MOJIOKEHUIO d1eMeHTa B [lepuoaudeckoi cucteme.

KonnuecTBo BemecTBa. Monb — equHMIA KOJIMYECTBA BelecTsa. MoJspHas macca.

JemoncTpanuu. 1. dusznueckrue U XUMUYeckue siBieHus. 2. 3mepeHnue mioTHOCTH

xuakocrterd apeoMerpoM. 3. IlnaBnenue cepsl. 4. OmnpenencHue 3JI€KTPONPOBOJHOCTU U
TEIIONPOBOAHOCTH BEILIECTB.
5. V3ydyeHne CBOWCTB BEIIECTB C HCIONb30BaHWEeM KoJuiekiuu «lllkama TBEépmocTu». 6.
Mogenu aToMOB W MOJIEKYJ; KPUCTAUIMYECKHX pemeTok. /. Kommekimus MeTaiioB u
HemetaisioB. 8. IlomydeHue yriekuciaoro raza pasiddHbIMU croco0amu. 9. DiekTponu3
Bozbl. 10. dusnueckue sABICHUS: BO3TOHKA i0Ja, KUIISIUEHUE BOJbl, HAKAJIMBAHHUE KBapla,
HarpeBaHue HadranunHa. 11. Oneitel mo nud¢ys3un. 12. Komaekuus mpocTbIX BELIECTB,
o0pa3oBaHHBIX dJeMeHTaMu |—3-ro mepuoqoB. 13. Koilekius BemecTB KOJIHYECTBOM
BemecTBa 1 Mok, 14. JlunamMudeckoe mocodue: KOIMUEeCTBEHHbIE OTHOLICHUS B XUMHH.

Jladoparopubie onbIThbl. 1. PaccMoTpeHne BemiecTB ¢ pa3audHbIMA (PU3NUECKUMHU
cBOWCTBaMH (Mellb, JK€Jle30, IUHK, cepa, BOJa, XJOpHJ HaTpusi W 1ap.). 2. Hcnbitanue
TBEPJOCTH BELIECTB C MOMOIIBI0 00pa3noB kojutekiuu «lllkama TBEproctu». 3. IIpumepsl
¢u3nueckux sBICHUN: crubaHue CTEKJISHHOW TpPYOKH, KHUIISTYEHHE BOJBI, IIJIaBJICHHUE
napadpuna. 4. Ilpu epbl XUMHUYECKHX SBJIEHUI: TOpEHUE APEBECUHBI, B3aHUMOJEICTBHE
MpaMopa € COJITHOM KucioTod. 5. M3yueHue oOpaslioB MeTalUIOB M HEMETAJIOB (Cepshl,
)Kernesa, allfOMUHUS, Tpadura, Meau u jp.). 6. V3ydeHne CBOICTB BEIIECTB: HarpeBaHHE
BOJIbI, HarpeBanue okcuaa kpemuus (V).

Pacuérnble 3agaum. 1. BpluucieHue OTHOCUTENBHOW MOJIEKYJISIPHOM MacChl
BEIIIECTB, MAaCCOBOW JOJM 3JIEMEHTOB MO XMMHUYECKMM (popmynam. Brraucnenne MossipHOI
Macchl BemecTa. 2. OnpeneneHneMacchl BEEeCTBA 0 U3BECTHOMY KOJIMYECTBY BELIECTBA U
OIpeZie/IEHNE KOJIMYECTBA BELLIECTBA 10 U3BECTHOM Macce.

Tema TBopueckoii padoTbl. NmocTpupoBaHue MOJIOKEHUN aTOMHO-MOJIEKYJISIPHOTO

YUEHHUS.

I'naBa 2. XumMnueckue peakuuu. 3aKOHbI COXPAaHEHHUS MACChl M JHEPTrUH



CymHOCTb, IpU3HAKU U YCIIOBUS NPOTEKAHMSI XMUMHUUYECKUX peakiuil. [lpuuaunsl n
HAIpPAaBIICHUSI IPOTEKAHUSI XUMUYECKUX peakiuil. TernoBoil 3hPexT XuMuyecKkux peaxiuil.
OK30- U 3HIOTEPMUYECKHUE peakuu. 3aKOHbl COXpaHEHMsI Macchl U 3Hepruu. CocTaBieHUE
YpaBHEHUN XUMHUUYECKUX peakiuid. Pacu€rhl 1o ypaBHEHHSIM XUMHUUYECKUX peakiui. Tumbl
XUMHUYECKHX PEaKLUil: pa3ioKeHus, COeIMHEHNS, 3aMEICHUs, OOMEHA.

Jemoncrpanuu. 1. [Ipumepsl XUMHUECKUX peakUUW pa3HBIX BUJIOB: Pa3joKEHHE
MaJlaxuTa, JAWXpoMara aMMOHHs, TIOJydeHHe cyinbduaa kene3a, TOpPEeHHE MAarHus,
B3aMMOJICHCTBHE COJITHOM KHUCIOTHI C KapOoHarom Hatpus u Ap. 2. OmbITHL
WUIIOCTPUPYIOIIME 3aKOH COXPAHEHWS MacChl BEILECTBA: TOPEHHME CBEYM Ha Becax ¢
MOTJIOIIEHUEM HPOJYKTOB TOpPEHHs, OKHCIEHHE METAJUIOB B 3aKpBITBIX COCYyAax CoO
B3BEIIMBAHUEM, OOMCHHBIE PEAKIMU B TpuOopax s WUTFOCTpanuu 3akona. 3. Habop
MOJIEJIEH aTOMOB.

JlabopaTopHublie onbIThl. 1. [Ipu3Haku XMMHUECKUX pEakUUil: HarpeBaHUE MEIHOMN
MIPOBOJIOKH, B3aUMOJIEUCTBUE PACTBOPOB €JIKOTO HATpa M XJIOpUAA MEIH, B3aUMOJEHUCTBUE
pPacTBOpPOB YKCYCHOM KHUCJIOTHI M TUApOKapOoHaTa HaTpus. 2. THUIIBI XUMHUYECKUX pEaKLUi:
paznoxenue rugpokcuaa menu (1), B3ammopeiicTBue >kene3a ¢ pacTBOPOM XJIOpUIa MeIu
(1), B3aumogpetricteue okcuaa meau (I1) ¢ pacTBOpoM COJISIHOM KUCIIOTHI.

Pacuérnbie 3agaun. Beruucienue no XuMUYECKUM YPaBHEHUSIM MacChl, KOJIMYECTBA
BELIECTB: a) BCTYNUBILUX B peaklinio; 0) 00pa30BaBIINXCS B pE3yJIbTAaTE PEAKIIUH.

I'maBa 3. Meroasl XuMuu

Ilonsmue o memode Kaxk cpedcmee HAYUHO2O HNOZHAHUA OeUCmeumenrbHOCMU.
Memoowl, cesazannbie ¢ HeNOCPeOCmEeHHbIM U3yUeHueM 6eujecma: Habnooenue, usmepeHue,
onucawue, CpasHeHue, XuMUYeCKUU IKcnepumenm. AHaiu3 U CuHmes Gewecms —
9KCnepuUMeHmanvHvle Memoowl xumuu. Kauecmeennulii u konuvecmeennviii ananus. Ilonamue
06 unouxkamopax. XUMUYECKUN SI3bIK (TEPMUHBI U Ha3BaHMsI, 3HAKH, GOPMYJIb, YpaBHEHUS),
ero BaXHeHINe PyHKIMN B XUMUYECKON Hayke. Cnocobbi ebipasicenus 3aKkonoMepHocmell 6
Xumuu (KauyecmeeHHulll, KOIUYeCmBeHHblll, Mamemamudeckul, epaguueckuti). Xumuyeckue
OnbIMblL U USMEPEHUSL, UX MOYHOCTb.

JlaGopaTopHslii onbIT. MI3MeHeHNEe OKpacKH UHAMKATOPOB B PA3JIMYHBIX Cpesiax

I'naBa 4. BemmecTBa B OKpy:Kaloleil Hac IpUpoje U TeXHUKe

Bewecmea 6 npupooe: ocnoguvie céedeHusi 0 eeujecmeeHHoM cocmase 2eocgep u
kocmoca. Tlonamue o mexnocghepe. Unctole BemecTBa U cMecH. [loHamue 0 20MO2eHHbIX U
eemepozennvix cmecax. CrnocoObl pazaeneHust cmeceil. OuucTka BemecTB — (QUIBTPOBAHUE,
neperonka  (OQUCTWUISALMS),  BbIIapuBaHUE  (KpUCTAUIM3ALUS),  IKCMpAUpo8aHue,
xpomamoepaghus, 6o3eomnka. HMoemmughukayus eewjecms ¢ NOMOWBIO OnpedeneHus
memnepamyp niaenenuss u Kuneuus. lIpupoonvie cmecu — UCMOYHUK NOJYYEHUS YUCTNbIX
sewecms.

[TonsiTve 0 pacTBOpax Kak TOMOTCHHBIX (PU3MKO-XUMHUYECKHX CHCTEMax.
PactBopuMocCTh BemiecTB. Pakmopul, GrusAwue Ha pacmeopumMocns meépovlx euiecms u
2az08. Koaghgpuyuenm pacmeopumocmu. CrnocoObl BbIpa)KEHUSI KOHIEHTPAIIUU PACTBOPOB:
MaccoBast 0J1s1 pacCTBOPEHHOTO BEIIECTBA, MOIAPHAS KOHyenmpayus. [lonyuenue éewgecma c
3a0anHbiMu ceoticmeamu. Xumuieckas mexronoeus. Texnocgepa.

IIpakTuyeckas padora Ne2. OuncTka BEIIECTB.

IpakTnyeckas padora Ne3. PacTBOpUMOCTH BEIIECTB.

IpakTnyeckas padora Ne4. [IpurorosiieHre pacTBopa 3aJJaHHOM KOHIIEHTPAIIUH.

JemouncTpanuu. 1. Paznenenue cmeceii pazinuunbiMu MeTonamu. 2. Kommekmus
«HedTs nnedrenpoayktei». 3. PacTBOpeHHE BEIIECTB C Pa3IMUYHBIMU CBOWCTBaMH. 4.
VYcnoBusi U3MEHEHUs
pacTBOPUMOCTH TBEPABIX W Ta3000pa3HbIX BemecTB. 5. TemmoBeie 3G EKTH TpH
pPacTBOPEHHUH: PACTBOPEHUE CEPHOM KUCIOTHI, HUTpaTa aMMOHHSI.



Jlaboparopubie onbIThl. 1. [IpuroroBneHue u pas3noxkeHUE CMECH KElle3a U Cephl,
paznenenue cMecu HepTH U BoAbl. 2. MccienoBanue GU3MUECKUX U XUMUYECKUX CBOMCTB
NPUPOIHBIX BeIIeCTB (M3BeCcTHSAKOB). 3. CpaBHeHHME NpPOO BOJBI: BOJONPOBOAHOHM, U3
TOPOJICKOTO OTKPBITOIO BOAOEMA.

Pacuérnsblie 3apaun. 1. Hcnonvzosanue cpaguroe pacmeopumocmu Ons pacuéma
K03 puyuenmos pacmeopumocmu eeujecms. 2. BbluncieHUE KOHUEHTpPALMU PacTBOPOB
(MaccoBOi J10JIH, MOAPHOU KOHYEHmpayuu) o Macce pacTBOPEHHOTO BELIECTBA U 00BEMY
Wi Macce pactBoputens. 3. Bolumcnenue macchl, 00b€Ma, KOJIMYECTBA PACTBOPEHHOTO
BELIECTBA U PACTBOPUTEIS IO ONPEAEIEHHON KOHLIEHTPALUK pacTBOpa.

Tembl TBOpUecKkux pador. Bemjecta B TexHuke. [lonmyuenne BenecTs ¢ 3aJJaHHbIMU

CBOMCTBaMHU
— OCHOBHas mpobOiema xumuH. [loHsATHE O BemecTBax Kak O ChIpbe, MaTepuaiax u
npoaykuuu. [IpupomsooxpaHuTeIbHOE 3HAYEHHE OYUCTHBIX COOPYKEHHH M SKOJOTHYECKH
YUCTBIX TEXHOJIOTUH.

I'naBa 5. [lousiTue o razax. Boznyx. Kuciopoa. 'openue

[lonsitue o razax. 3akoH ABoragpo. Bo3gyx — cMmech razoB. OTHOcHUTENIbHas

IUIOTHOCTh Ta30B. KHCIOpOJ — XUMHUYECKHI 3JE€MEHT U MPOCTOE BELIECTBO.

Hcmopus omkpuimusi kuciopooa.

Cxema onvrmog /{. [Ipucmau u A. Jlasyasve.

[TosryueHnue kuciopoaa B MPOMBILUIEHHOCTH U JJabopatopuu. XUMUYECKHE CBOMCTBA
kucnopona. Ilpoyeccvt eopenus u meonreHHo20 okxucieHus. llpuMeHeHue KUcIopoza.
Kpyzoeopom xucnopooa 6 npupooe.

IIpakTuyeckas padora NeS. [lonydyeHue kucaopoia M U3y4eHHE €ro CBOMCTB.

HNemoncrpauuu. 1. IToxydyenue kucnopoaa. 2. Cxuranue B aTMocdepe KHcIopoaa
cepsl, yris, kpacHoro (ocdopa, xenesa. 3. OMBITH, TOATBEPKIAOIINE COCTaB Bo3ayXa. 4.
OnelTel MO BOCIUIAMEHEHUIO U ropeHuto. Pacu€rHele 3amaun. 1. Omnpeznenenue
OTHOCHTEJIEHOW TUIOTHOCTH Ta30B TI0 3HAYCHUSM MX MOJEKYISIPHBIX Macc. 2. Ompenenenne
OTHOCHUTENIbHBIX ~MOJIEKYJSIPHBIX ~MacC Tra3000pa3HbIX BEIIECTB MO 3HAYEHUIO HX
OTHOCUTEJIbHOH TIOTHOCTH.

Tembl TBOpUYecKkux pador. ATMochepa — Bo3aylIHas o0ogouka 3emin. TeHaeHuun
K M3MeHeHulo cocTtaBa Bo3ayxa B XXI B. OCHOBHbIE UCTOUHUKHU 3arpsi3HEHUSI aTMOCQEpHI.
TpaHcOpT — OAMH U3 OCHOBHBIX HCTOYHUKOB 3arps3HEHUS] aTMOC(EpBI.

I'naBa 6. OcHOBHBIE KJIACChl HEOPTAHMYECKUX COeTNHEHM

Knaccudukanus HEOpraHu4ecKux COeTMHEHUH.

Okcuapl — cOCTaB, HOMEHKIIaTypa, kiaccudukamnus. [loHsaTue o rugpokcugax —
KHCTIOTax M ocHOBaHMsIX. Ha3zBaHus u coctaB ocHoBaHui. ['uapokcorpynmna. Kraccuguxayus
KUuciom (8 mom yucjie opeanuyeckue u HeopeaHuieckue), X coctaB, HomeHkiatypa. Cocras,
HOMEHKJIaTypa COJIeH, MpaBuia cocTaBleHUs (opmyn conell. XUMHUYECKHE CBOWCTBA
okcusoB. OOIMe XUMHUYECKHE CBOWCTBA KHUCIOT. Psig akTuBHOCTH MeTayioB. Lémoun, mx
CBOICTBa W cmocoObl ToNydeHus. HepacTBOpuMbIE OCHOBaHUS, MX CBOWMCTBA U CIIOCOOBI
nonydeHusi. [lonsarue 006 amdporepHoctn. OKCHIBI HW  THAPOKCUIBI, 00JagaronIne
aM(pOTepHBIMH CBOWCTBaMH. XUMHYECKHE CBOICTBa colieil (B3aMMOJEHCTBUE PaCTBOPOB
COJICH ¢ pacCTBOPAMH IIEJI0UeH, KUCIOTAMU U METaJUIAMH ).

['eneTnueckas CBsi3b HEOPraHUYECKUX COCTMHEHUM.

IpakTnyeckas padora Ne6. VccienoBanue CBOMCTB OKCUIOB, KUCIIOT, OCHOBaHUM.

JMemoncTpanuu. 1. OOpa3ipl COCNMHEHHH — TMPEACTABUTENCH KJIacCOB KHCIOT,
coJiel, HEepacTBOPUMBIX OCHOBAHMM, IIEN0YeH, OKCHAOB. 2. OMNbITHI, WUIIOCTPUPYIOLIUE
CyIIIECTBOBAaHUE T€HE- TUUECKOMN CBS3U MEXAy coenuHeHusMu (ocdopa, yriepona, HATpus,
Kanmpius. 3. B3aummopeiicTBue kanblusi u HaTpusi ¢ Bogou. 4. JleiicTBHEe MHIUKATOPOB. 5.
OnbIThl, WUTIOCTPUPYIOIIUE XUMHUYECKHE CBOMCTBA OTACJBHBIX KJIACCOB HEOPraHUYECKUX



coenuHeHU. 6. OOpa3IBl MPOCTHIX BEMIECTB U MX COSAMHEHUN (OKCHIOB U THUAPOKCHUIOB),
00pa30BaHHBIX 3JIEMEHTaMHU OJTHOTO MEepUo/a.

JlaGopaTopubie ombIThl. 1. PaccMmorpenue oOpasioB okcuios: yriepoma (I1V),
Bojopoaa, docdopa, Meau, Kanblius, kene3a, kpemHus. 2. HabmiogeHue pacTBOpUMOCTH
OKCHUJIOB aJIOMUHUS, HATpHs, KaIblUg W Menud B Boje. 3. OmpeneneHue KUCIOTHOCTH-
OCHOBHOCTH CpE/Ibl PacTBOPOB C IOMOIIBI0 HHAMKAaTOpa. 4. B3aumonelcTBue OKCHUIIOB
Kanpug U (ocdopa Bomoi, onpeneneHue
xapakTepa o0pa30BaBIIETOCs OKCHU/IA C TIOMOIIbIO HHAKUKAaTOopa. 5. BzaumozeiicTBue okcuaoB
veau (II) m nwmHKAa ¢ pacTBOpoM cepHOW KHCIOTHL. 6. IlomydeHuWe yriIeKHCIIOTo Ta3a u
B3aUMOJICHCTBUE €TO C M3BECTKOBOW BOAOMW. 7. B3aumoaeicTBue METAJIIIOB (MarHus, IMHKA,
JKese3a, MeJIi) C pacTBOpaMH KHUCIIOT. 8. B3aumoielicTBie pacTBOPOB KUCIOT CO IIEI0YaMHU.
9. B3aumoneiicTBUE pacTBOPOB KUCIOT ¢ HepacTBOpUMbIMH ocHOBaHusiMU. 10. [Tonyuenue
HEPacCTBOPUMBIX OCHOBAHUU M MCCIICIOBAHUE UX CBOMCTB (Ha MpUMepe THAPOKCU/IA [IMHKA U
rugpokcuaa meau (11)).

Pa3nen 2. XumMnueckue 3JieMeHThI, BellleCTBA M XUMHYECKHE PeaKui B
cBeTe
3JIEKTPOHHOM Teopuu

I'naa 7. Ctpoenne atoma

Crtpoenue aToMma: sApo, FHEpreTuueckuil yposenb. Cocmasg a0pa amoma: npomonbl,
Heumponvl. M3omonsvi. XUMUYECKUN 3JIEMEHT — oOmpeneiacHublii Bug aroma. CocmosiHue
anekmponos 6 amome. CTPOEHHE HIIEKTPOHHBIX OOO0JIOYEK aTOMOB S-, P-3JIEMEHTOB.
OcobenHocmu cmpoenus eKMpPOHHbIX 000JI04eK amomMo8 nepexoOHblx dlemenmos. MecTo
anemeHta B [lepuogudeckol  cuUCTeEME U 3A€KMPOHHAA CMPYKMypa — amomos.
Paouoakmusnocms. I[lonamue o npeepawjeHuu xumudeckux ds1emenmos. Ilpumenenue
PAOUOAKMUBHBIX U30MONOS.

HNemoncrpauuu. 1. Cxemwvr onvimog Tomcona, Pezepgpopoa, Munnukena. 2. Cxembi
ONbIMOB8, NOOMEEPIAHCOAIOUIUX CEOUCBA INIEKMPOHA KAK Yacmuysl U Kak 6oausl. 3. Moaenu
aTOMOB PAa3JIMYHBIX DJIEMEHTOB.

I'naBa8. Ilepunognyeckuii 3axon u Ilepnoguyeckas cucreMa XMMHYECKHX

semeHTOB [[.U.MenaeneeBa

CBolicTBa XMMUYECKHMX JJIEMEHTOB U MX NEepUoaudecKre n3MeHeHus. CoBpeMeHHas
TpakToBKa llepmonnueckoro 3akonHa. Ilepuoguueckas cuctema B CBETE€ CTPOCHUS aTOMA.
@u3NUECKUil CMBICII aTOMHOTO (MOPSAIKOBOr0) HOMEpa XMMHUYECKOIO 3JIEMEHTa, HoMepa
nepuofa W TPYMNIbl Mepuogudeckoi cuctembl. CemeiicTBa 3JI€MEHTOB (Ha MpUMeEpe
LIEJIOYHBIX METAJUIOB, TaJOr€HOB, HMHEPTHBIX ra30B). XapaKTEpPUCTUKA XUMUYECKUX CBOICTB
AIIEMEHTOB A TPYII U NEPexoOHbIX NleMeHmo8 W TEPUOJUYHOCTh UX U3MEHEHUs B CBETE
AIIEKTPOHHOIO CTPOEHMSI aTOMa. JNeKmpoompuyamenbHOCmyb — AmoMO8  XUMUYECKUX
onemMenmos. XapaKTepUCTHKa XUMHUYECKHX OJJIEMEHTOB Ha OCHOBE HX IIOJIOKEHUS B
[Tepuoamnueckoit cucreme. Hayunoe 3nauenue Ilepuoduuecko2o 3aKoua.

JMemonctpauuu. 1. Habop cnaitnos, komorpamm, Tadmui «lleprnogndeckuii 3akoH» U
«Ctpoenue aroma». 2. JlemMoHCTpaiust oOpa3loB IIETOYHBIX METAIJIOB W TaJOreHOB. 3.
B3aumopeiicTBue 1EN0YHBIX METAJUIOB U TaJIOTEHOB C MIPOCTHIMU U CJIOKHBIMU BEILIECTBAMHU.

Tembl TBOpUYecknx padot. 3HaueHue [leproguueckoro 3akoHa A pa3BUTUS HAyKU

U TEXHUKHU.

Ponp [leproguueckoro 3akoHa B CO3/1aHUU HAYYHOH KapTUHBI MUpa

I'naBa 9. Ctpoenue BenecTBa
Banenmmuoe cocmosnue amomog 6 ceeme meopuu INEKMPOHHO2O CMPOCHUSL.
Banenmuvie snexkmponvl. Xumudeckasi cBsizb. KoBaJleHTHas: XUMUYECKasi CBSI3b U MEXaHH3M



e€ oOpaszoBanus. HemonsipHas W moJsipHasl KoBaJieHTHBIE CBsi3M. CBOWCTBAa KOBAJICHTHOM
CBS3U. DJIEKTPOHHBIE U CTPYKTypHble (hopmynbl BemiecTB. VloHHast CBs3b U €€ CBOICTBa.
Karuons! u annonsl. CTeneHb OKUCICHUS.

Kpucrammueckoe crpoeHue BemectBa. Kpucramumueckue pemeéTku — aToOMHasd,
MOHHAs1, MOJIEKYJISIpHASI U UX XaPAKTEPUCTUKHU.

Xumuueckasn opeanusayus 6eujecme u e€ ypoeHu.

HemoncTrpauuu. 1. B3aumogneiictBue HaTpuss ¢ xjopoM. 2. Mogenu
KPUCTAJUTMUYECKUX PEIIETOK BEIIECTB C HOHHBIM, aTOMHBIM M MOJIEKYJISIPHBIM CTPOEHUEM. 3.
Bocco3nanue 11enocTHO# CTPYKTYphI XJIOpUAa HATpus MyTEM HalloKeHUs: Habopa KOJOKapT.
4. Bosronka wuoma. 5. Ucmapenue TBEpAoro yriekucinoro raza. 6. HaGop aromoB s
MOJICJINPOBAHUS CTPOCHUS BELIECTB C KOBAJEHTHON U HOHHOM CBSI3bIO.

I'naBa 10. XumMuyeckue peakiuu B CBeTe YJIEKTPOHHOU TeopuH

Peakuuu, mpotekarolue ¢ W3MEHEHHEM U 0e3 HM3MEHEHHS CTENEHU OKHCICHHS.
OKHCITUTENIbHO-  BOCCTAaHOBUTEIbHBIE  peakiuu. OKHUCIUTEIb U BOCCTAaHOBUTEIIb.
CocraBiieHHE YpaBHEHUN OKHUCIUTEIbHO- BOCCTAHOBHUTENBHBIX peakuuid. PaccraHoBka
KOA(P(UIIMEHTOB METOJOM JJIGKTpOHHOTO Oamanca. Cywrocms u  Kiaccugurayus
XUMUYECKUX peaKyuli 8 ceeme 31eKMpPOHHOU Meopuu.

JemoncTpanus. [Ipumepsl OKUCIUTETFHO-BOCCTAHOBUTEIIBHBIX PEAKIIUNA Pa3IMUHbIX
TUIIOB: TOPEHUE BEILIECTB, B3aMMOJCHCTBHE METAJUIOB C TrajJOre€HaMHu, Cepoil, a30ToOM
(oOpa3oBaHKEe HUTPUTA JIUTHA), PACTBOPAMU KHUCIIOT U COJIEH.

Tema TBoOpueckoii padoTbl. PaccMoTpeHne W aHanu3 B3aMMOOOYCIIOBICHHOCTH
COCTaBa,CTPOCHUS, CBOMCTB BEILIECTBA U €r0 MPAKTHUECKOTro 3HaYeHUs (Ha JII0OOM mpuMepe).

9 kJacc
Pa3nen 1. Teopernueckue 0CHOBbI XUMHH

I'naBa 1. Xumuyeckue peakiuu U 3aKOHOMEPHOCTH X NPOTEeKAHUS

DOHepreTuka XUMHMUYECKUX  peakuuid. Ouepeus  axmusayuu. Ilonamue o
APOMENCYMOUHBIX aKMUSUPOBaHHbIX Komniaekcax. TemnoBoil 3ddexr. Tepmoxummuueckoe
ypaBHeHue. Xumuueckas kunemuxa. CKOPOCTh XUMHUECKON peakiuu. PakTopsl, BIUSIOMINE
Ha CKOPOCTb XHMHYECKOM PEAKIUHU. 3aKOH IEHCTBHSI Macc. 3aucumocmsv CKOpOCmu Om
yenosuii npomekanus peakyuu. Karanus u katanuzatopsl. Obwue ceedeHusi 0 20MO2EHHOM U
2emepoceHHoM Kamanuze. XAMUYECKOE DPABHOBECHUE, GIUAHUE DPA3IUYHBIX (aKkmopos Ha
cmewenue pasHosecus. Memoo onpeodenenus cKOpOCMU XUMUYECKUX pearkyuil. dnepeemura
u nuwa. Kanopuiinocms 6enxos, scupos, yeneeo0os.

I[IpakTuyeckas padora Nel. BiusHue pa3nuuHbiXx (AKTOPOB Ha CKOPOCTh

XUMHUYECKOW PEAKIUH.

JemoncTpanuu. 1. 3aBUCUMOCTb CKOPOCTHM  PEAaKIMU OT  KOHIEHTpaluu

pearupyromnmx BeIecTB.

2. 3aBUCUMOCTb CKOPOCTH PEaKLUU OT TEMIIEPATYyphl. 3. 3aBUCUMOCTb CKOPOCTH PEAKIIUHU OT
MPUPOJIBI pearupyromux BeuecTs. 4. BnusHue KOHIEHTpallMM pearupyrouux BEIIecTB Ha
XMMHUYECKOe paBHOBecHe (Ha mpuMepe B3ammMojeicTBus ximopuna xkenesa (I11) ¢ ponanngom
Kanus). 5. BzanMoeiicTBre amoMUHUS ¢ HOJOM B IPUCYTCTBUH BOABL. 6. B3aumoneiictBue
nepokcuia Bojgoposa ¢ okcuaom mapranna (V1).

JlaGopaTtopHble onbIThbl. 1. OMNbBITH, BBIABISIONIME 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEAKIUM OT IMPUPOABl PEArMPYIOLIMX BELIECTB (B3aUMOJEHCTBUE IIMHKA C
COJNIHOM M YKCYCHOM KHCJIOTaMH), OT IUIOHIaJd MOBEPXHOCTU CONPUKOCHOBEHUS
(B3auMOJIEHiCTBUE DA3NMUYHBIX IO pa3Mepy TIpaHyl LHMHKAa C COJISHOM KHCIIOTOH), OT
KOHIIGHTpAIlud W TeMmmeparypsl (B3ammojerictBue okcuaa meau (II) ¢ cepHoil kmcimoToi
pa3iaMYHON KOHIEHTpAalMu @pHU pasHbIX Temieparypax). 2. Pasnoxenue mnepokcuaa
BOZIOPO/A BOIPUCYTCTBUH KaTaau3aTropa.

Pacuérnble 3agaun. 1. Pacy€Thl 10 TEpPMOXUMHUYECKUM YPaBHEHUSIM. 2. Boiuucnenue



CKopocmu XUMUYECKOU peakyuu no KUHEMu4eCKomy ypaeHeruro.

I'maBa 2. PactBopsl. Teopust 31eKTPOIUTHYECKOH JUCCOHATMT

[lonsiTe O pacTBOpax: ONpPEAENIEHUE PACTBOPOB, PACTBOPUTENIH, PaCTBOPUMOCTS,
KJaccu(uKaus pacTBOPOB.

Ilpeonocwinku 803HUKHOBEeHU meopuu daekmpoaumuyeckou ouccoyuayuu. Hoeu C.
Appenuyca, /]. U. Menoeneesa, U. A. Kabnykosa u opyeux y4éuvix.

DJIEKTPOIUTHI U HEAJIEKTPOIUTHL.

Hunonvnoe cmpoenue monexynvt 600bl. I1poliecchbl, MPOUCXOASIIUE C FNEKTPOIUTAMU
IIPU  pACIUIABJIECHUM W PACTBOPEHHMM BellecTB B Bojae. Poiap Boabl B mpolecce
ANEKTPOJIUTUYECKON aucconuanuu. Jlucconumanus 3JIE€KTPOIMTOB C HOHHOM U IOJSPHOU
KOBQJICHTHOM XHMMHYECKOW CBs3bi0. CBoiicTBa HMOHOB. Kpucmannoeuopamol. TemioBbie
ABJICHUS, CONPOBOXKIAIOIIME IPOLECCHl pacTBopeHus. Kpamxue ceéedeHus O HEBOOHbIX
pacmeopax.

OcHosHble noN0dICeHUsI MeoPUU PACBOPO8.

CunpHble U cnabdble 31eKTpoauTsl. CTeneHs auccounanuu. Koncmanma ouccoyuayuu.

Peakiuu nonHoro oomena. XuMMHUYECKHE CBOMCTBA KHMCIIOT, COJCH M OCHOBAaHHH B
CBETE TEOPHH DIIEKTPOIUTUUECKON Tuccouuanuu. I uoponus coneu. Xumuueckue peaxyuu 8
ceeme mMpEX meoputi. AMmOMHO-MONEKVIAPHO20 VUeHUsl, DJIeKMPOHHO20 CMPOEHUs. amoMd,
meopuu 1eKmpOoIUMu4eckol OUCCOYUAYUU.

IIpakTuyeckas padora Ne2. PenieHue 3KCriepuMEHTaIbHBIX 33/1a4 110 TEME.

Pacuérnble 3agauym. Pacyérbl MO XHWMHYECKHMM YPaBHEHUSIM, €CIM OIHO U3
pearupyromux BemecTB JaHO B N30BITKE.

JMemoncTpanuu. 1. HcnbiTanue BemecTB, WX pacTBOPOB M PACIUIaBOB Ha
AIIEKTPUYECKYI0 TPOBOAUMOCTh. 2. BrnusHue pa30aBineHUs Ha CTENEHb IUCCOIMAIIUU.
CpaBHEHHE DJIEKTPUYECKON MPOBOJAUMOCTH KOHIICHTPUPOBAHHOTO U  pa30aBICHHOTO
pPacTBOPOB YKCYCHOW KHUCIOTHL. 3. /[gudiceHue uonos 6 snekmpuueckom noie. 4. Ilonyuenue
HEeBOOHbIX pacmeopos. . Bausnue pacmeopumens ua ouccoyuayuro (8 Kauvecmee
pacmeopumeieli — CONAHASA KUCIOMA, OUIMUNOBIL dhup, dSMULosslii cnupm, monyoin). .
[upparanus u aeruapaTaius HOHOB (Ha IpuMepax 0€3BOJHBIX COJIEH M KPUCTAJUIOTHAPATOB
xnmopuaa kobanbsta (1), cynedaros menu (1) u vHukess (11)).

Jladoparopubie onbIThl. 1. Pacmeopenue sewjecmeé 6 600e u 6 benzune.2.Peaxuun
0o0OMeHa MEeX1y pacTBOpaMH JIEKTPOJIUTOB.

IJKCKYpCHsl B XMMHYECKYIO JIa0OpaTOpPHIO B IIEJIAX O3HAKOMIICHHS C MpPUEMAMH
paboTel ¢ pacTtBopamu. Tema TBOpuUeckoil padoThLl. 3HAUCHUE HAYYHOW TEOPHUM s
MMOHUMaHHUS OKPYXKAIOIIETO MUPA, HAYYHOW U MPAKTHIECKOU JESITEIIbHOCTH

Paszaea 2. DiieMeHThI-HEMETAJUIbLI U UX BAXKHEHIIUE COeAUHECHUS

I'naBa 3. O0mas XxapaKTepuCTHKA HEMETAJIO0B.

XumMHYecKHe  3JeMeHThI-HeMeTalabl. PacrnpocTpaHeHne  HeMeTaTTMYECKHX
asIeMeHTOB B mpupoze. IlonoxeHue aneMeHTOB-HEMeTaioB B llepunonnueckoil cucreme.
Hememannuueckue p- snemenmovi. OCOOEHHOCTH CTPOEHHS aTOMOB HEMETAJIOB: O0IIMe
yepTel U pazauuus. CTENEeHW OKUCIEHMs, BAJCHTHBIE COCTOSHUS aTOMOB HEMETAJIJIOB.
3aKOHOMEPHOCTH HW3MEHEHHs 3HAYeHMH OJTHUX BEJIMYMH B TNEpUOJaX U TpyImax
[Tepuonuueckoil cucrembl. Tunudabie GOPMBI BOJOPOIHBIX M KUCIOPOIHBIX COEIUHEHUN
HEMETAaJUIOB.

IIpocThie BemecTBa-HeMeTa/LIbl. OcoOeHHOCTH UX CTpoeHus. Dusznyeckue
CBOICTBa (arperaTHO€ COCTOSIHUE, TeMIlepaTypa IUIaBJIEHHUS, KUIIEHUS, pPacTBOPUMOCTb B
Boze). [lonsarue ammorponuu. Asnorponus yriaepona, dhocdopa, cepbl. OOyCIOBIECHHOCTh
CBOWCTB aJUIOTPOIIOB OCOOEHHOCTSIMH UX CTPOCHUS; TPUMEHEHUE aJUIOTPOTIOB.

XuMHYeCKHe CBOMCTBA MPOCTHIX BelleCTB-HEMETA/LI0B. [[pUunHbBl XMMUYECKOMN



WHEPTHOCTH OJIATOPOJHBIX Ta30B, HU3KOW aKTUBHOCTH a30Ta, OKHCIUTEIHHBIX CBOWCTB H
JIBOMCTBEHHOIO TOBEACHUS CEpbl, a30Ta, Yyrjiepoga W KPEMHUS B OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX peakiusax. OOIIme CBOMCTBAa HEMETAIOB U CIIOCOOBI UX MOTYYCHHUS.

Bopopoanbie coeauHenuss HeMmeTa10B. Dopmbl BOJOPOAHBIX COEIUHEHMM.
3aKOHOMEPHOCTH U3MEHEHUST (PU3MUECKUX M XUMUYECKIX CBOHCTB BOJOPOJHBIX COSAMHEHUN
B 3aBHCHMOCTH OT OCOOEHHOCTEH CTPOEHHUSI aTOMOB O0pa3yIoLUX UX 3JeMeHTOB. CBOMCTBa
BOJHBIX  PAacCTBOPOB  BOJOPOJHBIX COCAMHCHHH HEMeTa/uloB. KHCIOTHO-OCHOBHAS
XapaKTEepUCTUKA UX PaCTBOPOB.

Boiciine KuHCI0OpPOAHBIE COeIUHEHHSI HeMeTaI0B. OKkcudbl U 2UOPOKCUODIL.
Hx cocmas,

cmpoeHue, ceoucmaa.

JMemoncrpamuu. 1. OOpa3upl MPOCTHIX BEIIECTB-HEMETAJIOB U MX COCAUHCHHMA. 2.
Komneknus mpocThIX BEMIECTB-TAIOTCHOB. 3. Pacmeopumocms 6 600e KUciopood, azomad,
cepul, pocopa. 4. DnexkmponposooHoOCmb HEMEMANLO08.

I'naBa 4. Bogopoa — poxxaawouiuii BoAy U JHEPruio

Booopoo 6 kocmoce u na 3emne. Hoepuwvie peaxyuu na Connye. Bomopom —
XUMHUYECKH D3JIEMEHT W mpoctoe BemecTBo. llomyuenue Bogopona B abopaTopuu.
N3otonbl Bonmopoxa. Pusznueckue M XHMMHMUYECKHE CBOMCTBAa Bojopona. [lpumenenue
6000pooa. llpombllIeHHOE TMOMXY4YeHHE BOAOpoJa. Bodopoo — asKonocuvecku uucmoe
MONIUBO U Nepcnekmussvl e2o ucnoiavzosanus. OKCUA BOJOpOJAa — BOJA: COCTaB,
MIPOCTPAHCTBEHHOE CTPOEHHUE, 8000pO0OHAs c653b. DU3NUECKUe U XUMHUYECKHUE CBOWCTBA
BOJIbL. M30monnulil cocmas 600bi. Tsdicénas 6oda u ocobennocmu eé ceoticms. Ilepoxcuo
68000po0a. cocmas, cmpoeHue, ceoUCmed, NpuMeHeHue.

IIpakTuyeckas padora Ne3. [lomydueHue Bogopoa U U3yuyeHUE €r0 CBONCTB.

Hemoncrpanuu. 1. [Tonyuenue Bomopoma B sabopatopuu. 2. 3apsaka amnmapara
Kummma. 3. OmeITel, MOATBEp)KIAONIUME HU3KYIO IDIOTHOCTH Boaopoma. 4. Juddysus
BoJlopoJia. 5. 'openne Boopona. 6. BocctaHoBineHne Meau u3 e€ okcuaa B TOKE BOAOPOAA.
7. OUBITHI, TOATBEPKIAIONINE XHUMHIECKHUE CBOMCTBA BOJIBI.

I'nasa S. I'asiorensl

["amoreHpl — XUMUYECKHE 3JIEMEHThl W MpocThle BemlecTBa. CTpoeHue aTOMOB
rasioreHoB. HaxosxneHue ranoreHoB B mpupoje. Pusznyueckue M XUMHUECKHE CBOMCTBA
rajioreHoB. llomyueHue Xxjopa M XJIOpOBOJOpOAa B JIAOOPATOPUM U TMPOMBIIUIEHHOCTH.
X70pOBOOPOIHASL KUCIIOTA U €€ CBOMCTBA. XJIOPHUIBI — COJH XJIOPOBOJIOPOJAHON KUCIOTHI.
Buonozuueckoe 3nauenue eanozenos.

IIpakTuyeckas padora Ned4. PemieHue OKCIEPUMEHTAJIbHBIX 3aJady 10 TeMe

«["amoreHb.

Jemoncrpanuu. 1. Ilomyuenue xnopa. 2. B3aumopeiicTBue ¢ XJIOpOM HaTpus,
CypBbMBI, Xeme3a, KpacHoro ¢ocdopa. 3. ObecuBeynBaHre XJIOPOM KpacsIIuX BEIIECTB. 4.
Cunte3 xsopoBogopoaa. 5. IloiaydyeHue XJI0poBOAOpOAa peakiyeil oOMeHa U pacTBOpEHHE
ero B Bojie. 6. B3aumoeiictBue 6poMa 1 noja ¢ MeTajljlaMu; pacTBOpa HOJa C KpaxMajioMm. 7.
PactBopenne Opoma W uWoIa B BOJE M OpPraHUYECKHX pacTBOpuTensix. 8. Bzaumuoe
BBITECHEHNE TaJIOT€HOB U3 PaCTBOPOB UX COJIEH.

JlabopaTopubie onbIThl. 1. Pacrno3HaBaHue CONSHOW KHCIOTBI M XJIOPHOB,

OpOMUIOB, MOJTUIOB.

2. OrGenuBatomue cBoiicTBa xyiopa. 3. BzauMHOe BBITECHEHHE TaJIOTEHOB M3 PAaCTBOPOB HMX
conei

I'nasa 6. Iloarpynna KucJIOpoAa U €€ TUMHYHBIE NPeICTABUTEN.

O0masi xapakTepUCTHKAa HEMETAJJIOB MOArPYNIbl KHCJAOPOAAa. 3aKOHOMEPHBIE
HN3MCHCHUA B MOATPYIIIIC. duznueckre U XUMHYECKHE CBOMCTBA XaJIbKOTCHOB — MMPOCTBIX
BEUIECTB. XanbKoeeHuovl, Xapakmep ux 600HbIX pacmeopos. buonoeuueckue @ynkyuu
xanvkozenos. Kucnopon u o30H. Kpyeoeopom kucnopoda 6 npupode. Cepa Kak IMPOCTOE



BelecTBO. Ayutorponusi cepwl. Ilepexod aniomponiuvix ¢hopm opye 8 opyea. XUMHUYECKUE
cBoiictBa cepbl. [Ipumenenue cepol. CepoBoOpOAd, CTpoeHHE, HU3HUECKUEe U XUMUYECKUE
cBOMCTBAa. BoccraHoBuTenbHBIE CBOMCTBA cepoBopopona. KadecTBeHHas peakuus Ha
cepoBosioposr U cynbhunabl. Ceposodopod u cyav@uovl 6 npupooe. Bozoeticmsue
€epo600opooa Ha opzanuzm yenoeeka. Ilonyuenue ceposodopooa 6 nabopamopuu.

Kuciopoacoaep:kammue coexunenust cepbl (1V). Oxcun cepsr (IV). Cepumcras
kucinora. CocraB, cTpoeHUE, CBOWCTBA. OKUCIUMENbHO-80CCMAHOBUMENbHBIE CEOUCEA
Kuciopoocooepocawux — coeounenuti  cepol  (IV).  Cynpdutsl.  [uopocyrvgpumeol.
Kauecmeennas  peaxyus ma  cepuucmyro  xkuciomy u eé coau. Ilpumenenue
Kuciopoocooepxcawux coeounenuti cepvt (1V).

Kucaoponcoaep:xkamme coenmnenusi cepbl (VI). Oxcun cepst (VI), cocras,
ctpoenue, cpoiicTBa. [lonmyuenune oxcuma cepbl (VI). CepHas kuciora, COCTaB, CTPOCHHE,
¢uznueckue cpoictBa. OcoOeHHOCTH €€ pacTBOpeHUs B Boje. XUMHMUECKHE CBOWCTBA
pa30aBIeHHON M KOHLIEHTPUPOBAHHON CEpHOM KUCIOTHI. OKHUCIUTENbHbIE CBOWCTBA CEPHOI
kucnotel. KauecTBeHHas peakius Ha cyiabdar-uoH. [IpumeHneHnecepHol KUCIOTHI.

Kpyeosopom cepvl 6 npupoode. Oxonocuueckue npobnemvl, C8A3AHHbLIE C
KUCTOPOOCOOEPHCAUUMU COCOUHEHUIMU CePbl.

I'naBa 7. lloarpynmna a3ora u eé THNMYHbIE NIPEeACTABUTEH

OO0masi xapakTepucTHKAa 3JeMEHTOB NOArpymnmnbl azota. Cegoiicmeéa npocmulix
sewjecms dlemMenmos noozpynnsl aszoma. BaxHeilline BOJAOPOJHBIE U KUCIOPOIHBIC
COCIMHEHUSI DJEMEHTOB MOJIPYIIbl a30Ta, UX 3aKOHOMEpHbIE W3MeHeHus. HMcmopus
OMKPLIMUSL U UCCTEO08AHUSL DNEMEHMO8 NOOSPYNNbL A30MA.

A30T KaK 3JIeMeHT U KaK MPocToe BelecTB0. XMMUYECKHEe CBOWCTBA a30Ta.

AmMmuak. CtpoeHue, CBONCTBA, 8000POOHAS CBA3b MENHCOY MONEKVIAMU AMMUAKA.
Mexanusm obpazosanus uona ammonus. Conu aMMOHMS, HUX XHMHUYECKHE CBOMCTBA.
KavecTBenHas peakuus Ha MIOH aMMOHHUS. [IpruMeHeHne aMmMHaka U cosieit aMMOHMUSL.

Oxcuapl azora. Crpoenne okcuna azorta (II), okcuma azora (IV). ®@usnueckue u
XUMHYecKue cBoricTBa okcuioB azota (1), (1V).

A30THasi KHCJI0Ta, eé cocTaB M cTpoeHue. DOu3nueckre U XUMHUYECKUE CBOMCTBa
a30THOM KUCIOTHI. OKUCIUTENbHBIE CBOMCTBA a30THOUM KUCIOTHL. Cocmasnerue ypasHeHutl
peaxkyuil  83aumMoOelicmeuss a30MmHOU KUCTIOMbl ¢ Memallamy MemoooM 3I1eKMPOHHO20
bananca. Conu a30THOM KHUCIOTBI — HUTpaThl. Kauecmeenuvie peakyuu HA A30MHYIO
Kucaomy u e€ conu. Ilonydenue u IpuMEHEHNEe a30THOM KUCIIOTHI U €€ COJeH.

Kpyeoeopom azoma 6 npupooe.

®ocop kak 3JIeMeHT M KakK Mpocroe BewlecTBO. Aiorponus docdopa.
dusnueckue U XUMHUeckue cBoiictBa (ocdopa. Ilpumenenue docdopa. Bomopoausie u
KHUCTIOpOJIHbIe coenuHeHus ¢ocdopa, ux cpoiictBa. PocdopHas KHCIOTa U €€ COJH.
KauecTBennas peaxiust Ha pocdar-uoH.

Kpyzoeopom ¢ocgopa 6 npupooe.

IIpakTuyeckas padora NeS. [lonyueHre aMmMuaka v U3y4eHHUE €ro CBOMCTB.

I'maBa 8. Iloarpynna yriaepoaa.
O0masi XxXapakTepUCTHKAa 3JIeMEHTOB MOArPyNNbl yrjepoaa. OIEKTPOHHOE
CTPOEHHE aTOMOB 3JIEMEHTOB MOArPYIIIBI YTIEPOAA, UX PACIPOCTPAHEHUE B IIPUPOJE.
Yriepoa Kak nmpocroe BemecTBo. AJUIOTpONHMs yriepoja: aiamas, rpadur, kapOuH,
bynnepeHsl.
AncopOumsi. XMMHYECKHE CBOMCTBA YIJIEpO/Ia.
Kucaoponnbie coenmHenus yriepoaa. OKcuisl yriepoja, CTPOEHHUE, CBOMCTBA,
MOJIyYEHHUE.
VYronpHas kucnota u e€ conu. KauecTBeHHast peakiys Ha KapOOHAT-HOH.
Kpemunii u ero cpoiictBa. Kuciopoaneie coefuHEHUS] KPEMHUS: OKCUJIl KPEMHHUS



(IV), xpemHHeBas KHCJIOTa, COCTaB, CTpoeHHe, cBoWcTBa. Cuimkarsl. Cunuxamuas
npomsiuiienHocms. Kpamkue ceedenus o kepamuke, cmekie, yemenme.

IMpakTuueckasi padora Ne6. [lonmyuenue okcuma yriepona (IV) m usydenue ero

CBOMCTB.

HMemoncTpanuu. 1. [TooydyeHne MOHOKIIMHHON | TIaCTHYECKOU cepbl. 2. [lomydenue
oemoro docdopa u ero Boropanue Ha Bo3ayxe. 3. [lomyuenue oxcuaos azora (II) u (IV). 4.
Bzaumooeiicmeue azoma, d¢ocgopa u yenepooa ¢ memanramu u 8000podom. 5.
Bzaumooeiicmeue opoma c antomunuem. 6. Bzaumooeticmeue cepvl ¢ 6000po0om, Mmeobvio,
HampueM, Kuciopooom. 7. BoccTaHOBIEHHE CBHHIIA U3 OKCHJIAa HA MOBEPXHOCTH YIuid. 8.
Honyuenue kpemnusa u cunana. Oxucnenue cunana Hma ozoyxe. 9. IlomyueHne amMmmuaka u
uccinenoBanue ero cBorctB. 10. Ilonydyenue u ucciaegoBanre CBOMCTB JUOKCHAA yriiepoja.
11. OnbIThl, NOATBEPKAAIOIINE OOLIME XUMUYECKHE CBOMCTBA KUCIOT. 12. 'opeHue ceprl u
yras B a30THOM kuciore. Bocmiamenenuwe ckunyaapa B a30THOM kuciorte. 13.
B3aumoneiictBue Meau ¢ KOHLEHTPUPOBAHHOW cepHOMl kucinotoil. [4. Ilomyuenue
KkpemHuegotl kuciomsl. 15. Ilonyyenue oxcuda cepwol (IV) u oxucnenue e2o 6 npucymcmeuu
karanu3aTopa. 16. KadecTBeHHble peakUMM Ha aHUOHBL CYJIb(QUA-UOH, CYIb(aT-UOH,
KapOOHAT-HOH, XJIOPUA-UOH, OPOMUA-UOH, UOAUI-MOH, HUTPAT-HOH, hocdaT-uoH.

JlabopaTopHubie onbiThl. 1. O3HakomiieHue ¢ oOpas3lamMu cepbl U €€ MPHUPOAHBIX
coenquneHuil. 2. [lonydyeHne amMMuaka U uccieloBaHUE €ro CBOMCTB. 3. O3HAKOMIIEHUE C
XUMHUYECKMMH CBOMCTBaAaMM BOJHOIO pacTBOpa ammuaka. 4. [losydyeHue yriekucioro rasa u
u3ydeHue ero cBoucTB. 5. KauecTBeHHBbIE peakIMM Ha AaHUOHBI KHCIOT. 6.
BoccranoBurenbHbIe CBOMCTBA BOAOPOAa U yriepoza. 7. [lodydeHne yronbHOM KUCIOTHI U3
okcuaa yraepoaa (IV) u usydyenue e€ cBoicTB. 8. [ uoponuz coneti, 06pazo8anHbIX CUTbHLIMU
u cnabvimu kucromamu. 9. PacrioznaBaHue XJI0pHIIOB, CyTb(haTOB, KapOOHATOB.

PacuérHble 3amaum. BrpluncieHue macchl MiIM 00BbEMa MPOAYKTAa peakUUd IO
M3BECTHOM Macce WM 00bEMY UCXOJHOTO BEILLECTBA, COAEPKAILETO IPUMECH.

Tembl TBOpuYeckmx pador. XMMHUYECKHE CBOMCTBA JJIEMEHTOB U HUX pOJIb B
HKOJIOTMYECKHUX Ipolieccax (Ha mpumepe u3ydeHHbIX 3nemeHToB |V, V, VI rpynn). @ochop
(a3ot, ceneH, 6op). PacmpocTpaHeHue B MpHpOJE; COCTaB, CTPOEHHE, CBOMCTBA M POJb
HeMeTaJuloB B TexHocdepe. KpeMHuil B MOITYyNpOBOJAHUKOBOW IPOMBIIUIEHHOCTH.
Counneunsle 6aTtapen

Paszgen 3. MeraJLiibl

I'maBa 9. O61ue cBoiiCTBAa METAJLIIOB.

DNeMEHThI-METAUTBI B TIPUPOJIe W B Tmepuoamueckoi cucteme. OcoOeHHOCTH
CTPOCHHSI aTOMOB METa/UIOB: S-, P- u d-onemenmos. 3Hauenue sHepeuu UOHUAYUU.
Merannuueckas CBS3b.

Kpucrannnmueckue pemérku. O6mue u cnenuduyeckue (u3nyecKkue CBONCTBA METAJIIOB.
OO0mue XUMHUYECKHE CBOMCTBA METAJUIOB. JNeKmpOXUMUYecKull psd  HANpsiceHul
memannog. O01IKE CBEACHUS OCIUIaBax.

llonamue kopposuu memannos. Kopposus memanioe — obwenianemapHulil
2e0XUMUYeCKUll npoyecc, 6uobl KOPPO3UU — XUMUYECKAs U IJIeKMpOXumMudeckas — u
CnocoovL 3auumsl om Heé.

Hemoncrpamuu. 1. OOpa3ipl METAUIOB W WX COCIUHEHHWH, H3y4yeHUE WX
AJIEKTPUYECKON  TPOBOAUMOCTH. 2. TemnompoBOAHOCT,  MeTawioB. 3. Mogenn
KPUCTAJUTMYECKUX PEIIETOK METAJIIIOB

I'naBa 10. MeTaJibl rJIaBHBIX U MOOOYHBIX MOATPYIIIL.

CTtpoeHne atoMOB XUMHUYECKUX 37eMeHTOB [A- m IIA-rpynm, ux cpaBHUTEIbHAs
XapakTepucTuka. PuU3NUecKue U XUMHUYECKHME CBOMCTBA MPOCTHIX BEHIECTB, OKCUIOB M
TUAPOKCUAOB, cojeil. [lpumeHeHHe IIETOYHBIX M MIETOYHO3EMENbHBIX METaJlJIOB.



3akonomepHocmu pacnpocmpaneHus WeaoyHbIX U WENOYHO3eMENbHbIX MEMALL08 8 NPpUpode,
ux noayuyenwue. MuHepanbl KajJbIUs, HUX COCTaB, CBOMCTBA, OO0JIACTH MPAKTHUYECKOTO
npuMeHeHus. JKECTKOCTh BOJBI U CIIOCOOBI €€ ycTpaneHus. Poabs memannog IA- u l|1A-epynn
8 JICUBOI NPUpPoOe.

AJIIOMUHMI: XUMAYECKHI JIEMEHT, IIPOCTOE BelecTBO. PU3NUECKUE U XUMUYECKUE
cBoiictBa. Pacnpoctpanenne B mnpupoae. OcHOBHble MuHepansl. IIpumenenue B
COBPEMEHHOM TEXHUKE. BakHEWIlMe COEAVMHEHHS aTIOMUHUSA: OKCHJABl U THUIPOKCHUIBL
aM(dOoTepHBI XapaKTep UX CBONCTB.

Mertamabl IVA-rpynnbsl — p-3nementbl. Ceuney u 071060: cmpoeHue amomos,
@u3uKo- xumuueckue c80UCMBEa NPOCMbIX BeUecms;, OKCUObL U 2UOPOKCUObL 01084 U CBUHYA.
Hcmopuueckuii ouepk o npumenenuu smux memannos. Toxkcuunocmv ceuHya u e2o
coeOuHeHUll, OCHOBHblE UCMOYHUKU 3A2PAZHEHUS UMU OKPYICatoujeli cpeowl.

Kene3o, mapeaney, xpomKak  TNPeACTABUTEIH  METANIOB  MOOOYHBIX
noaArpynn.Cmpoenue amomos, c80uUcmea Xumuyeckux snemenmos. JKene3o Kak mpocToe
BemecTBo. Dusmueckue © XUMUYecKhe cBoiicTBa. CocTraB, OCOOECHHOCTH CBOWCTB M
MPUMEHEHHUE YyTryHa U CTaJll KaK BaKHEHIIMX CIUIaBOB >kene3a. O cmocobax XUMHYECKOH
AHTHUKOPPO3UMNHOM 3alIUThI CIIJIABOB kele3a. KpaTkue cBeIeHNs 0 BaXKHEUIINX COCTUHEHUSAX
METaJIJIOB (OKCHUJIBI M THAPOKCH/IBI), 00 UX MOBEICHUU B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusx. CoenvHeHus xenesa - Fe?*, Fe**. Kauecmesennvie peakyuu Ha UOHbL Jicenesa.
buonornueckas poib METAJLIOB.

IIpakTuyeckas padora Ne7. Pemienue SKCIEpUMEHTANBHBIX 3aJad [0 TeMeE
«MeTtayibl ¥ UX COETUHEHUS.

HemoncTrpanuu. 1. B3aumojnelicTBue MeETAUIOB € HEMETAUIAaMU W BOJOW. 2.
['openue, B3auMoeiCcTBUE C BOJIOM JIMTHUSA, HATpUS U Kaiblus. 3. B3aumonelicTBue ¢ Boaon
okcuna kanpius. 4. KadecTBeHHbIE peakilMd HA MOHBI KalblMs U Oapus. 5. YcTpaHeHue
KECTKOCTH BOAbL. 6. MexaHuuyeckass NPOYHOCTh OKCHJIHOM IUIEHKM aIIOMUHHUS. 7.
B3aumoneiictBue amroMuHMs ¢ Bojaou. 8. BsaummonelicTBHe alOMUHUA € Opomowm,
KHCIJIOTaMU, IIeJI0YaMH.

Jladoparopubie onbIThl. 1. PaccmoTpeHue o00pa3ioB METaIOB, HX COJIed U
NPUPOJIHBIX CcoenuHeHW. 2. B3aumopeiicTBMe MeTasioB C pacTBOpaMu cojeil. 3.
O3nakomieHue ¢ oOpasmamMu CIutaBoB  (Koyiekmus «MeTauibl W CIUIaBbI»). 4.
OzHakoMieHHEe ¢ oOpa3lamMu MPUPOAHBIX COEAUHEHUH Kampius. 5. O3HaKoOMIIeHHE C
oOpa3lamMu allOMUHHS U €ro cIulaBoB. 6. O3HakoMiIeHHE ¢ 0Opa3llaMy YyryHa M CTald. /.
CBolicTBa OKCHUJIOB U TUIAPOKCHUIOB amtoMuHus. 8. [lomydeHue M ucclieqoBaHHE CBOICTB
runpokcunos xkenesa (I1) u sxenesa (I11). 9. KauectBenHsle peakiyu Ha WOHBI kemne3a. 10.
B3aumopeiicTBUe IMHKA U JKeJle3a C paCTBOPaMU KUCIOT U LIEN0YEH.

Tema TBOpuYeckoii padoTbl. MeTaibsl U COBpEMEHHOE 00IIECTBO.

Pa3nen 4. O61ue cBeeHusi 00 OpraHuYecKNX coeJHHEeHUAX

I'maBa 11. YrieBoaopoast

Coedunenus yenepooa — npeomem CamMOCMOAMENbHOU HAVKU — OpP2AHUYECKOl
xumuu. Ilepsonauanvuvie ceedeHus o cmpoenuu opanudeckux eewjecms. Hexomopwie
nonodicenusi u poav meopuu A. M. Bymaeposa 6 passumuu smoii Hayku. [loHsTHe 0
TOMOJIOTHH 1 n3oMepur. KiaccupukanusyrieBo10pooB.

IIpeaenbHbie yriaeBOAOPOAbl — AJKAHbL. JDIeKMPOHHOE U NPOCMPAHCIEEHHOE
cmpoenue npedeiibHblX yeae8000p0008 (ankanos). Hzomepus u HOMeHKIAmypa npeoenibHblx
yeneso0opooos. dusnveckre M XUMHUYECKUE CBOMCTBa alkaHOB. CIOCOOHOCTH aJIKAaHOB K
peaxkuu 3aMeIIeHNs U H30MEpU3aIIIH.

HenpeaenabHble yriieBOAOPOAbl — AJKeHbl. DIeKmpoHHOe U NPOCMPAHCMBEHHOE
cmpoenue ankeHog. 1'OMOJOTWYECKUU pAn  alkeHOB. Homenxnamypa. Dduszndeckue u
XUMHUYECKHE CBOMCTBa ankeHOB. CHOCOOHOCTh QIKEHOB K PEAKIUU MPUCOCTUHEHUS H



nojauMepu3aiyu. [ToHITHE O MOJIMMEPHBIX XUMHUECKUX COCTUHCHUSAX: MOHOMEp, MOJIUMED,
CTereHb nojuMepu3au. [1oausTHIIeH.

Luxnuueckue yene6000poobi.

Pacnpocmpanenue  yeneeodopooos 6  npupode.  IIpupoonvie — uUCmMOYHUKU
yene6o0opooos. Cocmag Hedpmu u XapaKkmepucmurka 0CHOSHbIX NPOOYKMOB, NOIYYAEMbIX U3
Hegmu.

I'naBa 12. Kuciopoacoaepaxaime opranmdecKue coeMHeHust

[Tonsatue o QyHKIUMOHANBHOW rpymnme. [oMonmormueckue psAAbl CIOUPTOB U
KapOOHOBBIX KHCHIOT. OOmue (opMysibl KIacCOB 3THUX COeAUHEHUI. DU3MOI0rHYecKoe
JICHCTBHE CHOUPTOB HAa OpraHu3M. XHMMHYECKHME CBOWCTBA CIUPTOB: TOpEHHE,
THJIpOraJioreHUpoBanue, aeruaparanus. [loHsTHE 0 MHOrOaTOMHBIX CHUPTax (IVIMLEPUH).
OO6mme cBoiicTBa KapOOHOBBIX KUCIOT. Peakius stepupukaum.

I'naBa 13. buojioruuecku BaskHble OpraHnYecKne coeAuHeHus: (KUPbI, YIJIeBO/bI,
0eJIKku).

XvUMUS U THINA: KUPBL, YIJIEBOABI, OEIKM — BaKHEWIHWE COCTABHBIE YacTU
MUIIEBOrO pallOHa YeJ0BeKa U KUBOTHBIX. CBOMCTBA XKUPOB U YIiieBoA0B. Posb GenkoB B
MPUPOJE U UX XUMUYECKHUE CBOMCTBA: TUAPOJIU3, ICHATYPALIHSL.

Hemoncrpanuu. 1. Komrekmus «Hedts u HEeGTenmpoaykThi». 2. Moaenn MoJIeKyI
OpraHMYecKux coenuHeHwid. 3. B3aummopeiicTBue »STHieHa ¢ OpOMHOH BOAOH U
pacTBOpOM II€pMaHraHaTa KaJusl.

4. IlomyueHue ameruseHa M €ro B3auMoJeiictBue ¢ OpomMHOW  BOmoH. 5.
BocrulameHneHnne cnupros.

6. OmnbIThl, MOATBEPXKAAIOIINE XUMUYECKHE CBONCTBAa KapOOHOBBIX KHUCIIOT. 7. Peaxnus
sTepudukanmm BemecTa. 8. Mojgens Mosekyisl 6enka. 9. Jlenarypanus Oernka.

Pa3zpnen S. Xumus u )KM3Hb
I'naBa 14. YennoBek B Mupe BelecTsB.
BemectBa, BpeHbIe 1)1 310pOBbs UENOBEKA U OKpYKaromen cpenbl. [lomumepsl u ux
3Hau€HUE BXKU3HU YEJIOBEKa.
Xumust u 300posve.
JlaGopaTopHas padora. O3HakoMIIeHHE ¢ 00pa3aMy MOJUMEPOB U U3YyUEHHE UX
CBOIICTB.



KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE C UCITIOJIb30BAHUEM OBOPYJAOBAHUSA HEHTPA «TOUYKA POCTA»

Jlara

Tema ypoka

HJIaHI/IpyeMBIe pe3yJdbTaThbl

IIpeamerHbie

MeTal’lpe)IMeTHLle

JInuyHOCTHBIE

IToBTOpEHKE OCHOBHBIX BOIPOCOB &8 Kiacca (3 yaca)

/3

[Tosnydar BO3MOKHOCTb

HayuuThcs: O6CcyxnaTh
CYLIECTBEHHbIE IIPU3HAKU
KOBAQJICHTHOU IIOJIAPHOM,
KOBAJIEHTHOW HEMOJISIPHOW U HOHHOM
cBs3u. [lonroraBnuBare KpaTkue

JTNAJIOT, yYacCTBYIOT B IUCKYCCHUU;
MPUHUMAIOT JIPYyroe MHEHHUE U
MO3ULUIO.

PerynsaTuBHbIE: IPOTHO3UPYIOT
pe3yabTaThl YPOBHS YCBOCHHMS
M3y4aeMoOro MaTepualia; IpUHUMAIOT U

3any| 1.TexHuka Hayuarcs: Bnanets HaBpIKaMu [lo3naBaTenbHbIE: YCTaHABIUBATH CraHOBIIEHHE OCHOB
CHB | (e30MacHOCTHU B 6e30macHoro odpaleHus ¢ IIPUYUHHO-CJIEICTBEHHBIE CBA3H. HOBBIX 3HAHUM, IOHATHE
TETPp| kaOuHETEe XUMHUHU. BEILIECTBAMMU, UCIIOIb3YEMBIMU B KoMmMmyHHKaTUBHBIE: yMEHUE HOBOH COLIMAJIBHOW POJIU
amm | CrpoeHue aToma. IIOBCEITHEBHOM KU3HH; 3HATh OTIPEJIeNIATH 1IeITH CBOETO 00yUeHUs, B ONpEENICHUN AJis ce0s
Ilepnognueckuii nabopaTopHOE 000PYIOBAaHUE U XUM. | CTaBUTh M (OPMYIUpPOBATh Ui ceOs HEOOXOAUMBIX B KU3HU
3akoH u [ICXD JI.W. | mnocynel, npaBwiaM noseaeHus u Th B| HOBbIe 3a1auu B yueOe u 3HaHui. Onpenenenue
MeHieneeBa B cBeTe | KaOWHETEe XMMHUHU. II03HABATEJIHOM 1E€ATENBHOCTH, 3HAHUU U HE3HAHUM B
CTPOEHHS aToMa. [Tosydat BO3MOKHOCTh HAYYHUTHCS: pa3BUBATh MOTHBBI U UHTEPECHI CBOEH MOTHBALIVY [TO3HAHUS
XapaKTEepU30BaTh CTPOCHHUE aTOMA, IT03HABATEIBHON JIEATEIbHOCTH. HOBOTO. PasButune
JJIEKTPOHBI, IPOTOHBI, HEUTPOHBI. PerynsaTuBHbIE: TPOTHO3UPYIOT TUYECKUX YYyBCTB
OO6cyx1ath 0 MeprUoOIUIECKON pe3yJIbTaThl YpOBHS YCBOEHUS MTOHUMAaHHUS.
CHUCTEME XMMHYECKHX DIIEMEHTOB. M3y4aeMoro Marepuaia.
MeTtannnieckie 1 HeMETaIIIMYEeCKHUe
CBOMCTBA BEIECTB
3any 2.Xumudeckas cBaA3b. | Hayuarcsa: Onpenenars yciaoBus U [To3HaBaTenbHBIE: BBISIBICHUE Passutne
CU B | (CrpoeHue BemecTBa. | (PaKTOpbl BOSHUKHOBEHUS 0COOEHHOCTEHN M MPU3HAKOB OOBEKTOB; CaMOONPEAEICHUS U
TeTP | (C ucnonvzosanuem XUMUYECKUX CBA3EH, TUIIBI MIPUBOJUTH IIPUMEPBI. a/IeKBaTHOTO OLICHUBAaHUS]
aan | p60pyoosanus XUMHUecKol cBsizu. O6CyX1aTh 0 KoMMyHMKaTHBHBIE: B3aUMOJICHCTBUE B| CBOUX
«Touka pocmay) CTPOEHHUH BEILECTBA. XO0JIe TPYNIOBON pabOThI, BEIYT JIOCTUKEHUH B

MPUMEHEHUU 3HAHUI B
HOBOW CHUTYaIlNH.
Crpemienue k
[MO3HAHUIO TOT'0, YTO
HENU3BECTHO, HO
WHTEPECHO.




COO6H_ICHI/ISI O CTPOCHUH BCUICCTBA

COXPAHSIIOT Y4eOHYIO 3a7auy.

3anu| 3.0OcHoBHBIC KJIacchl | Hayuarcs: BoiBisiTe Ha OCHOBE [To3naBaTenpHBIC: POpMUPOBAHUE Onpenenenue

CU B | HEOPraHMYECKUX COOOIIIEHUs IPE3EHTALIUN OCHOBHBIE po0JieMbl YpOKa, CO3/1aHHUE AITOPUTMA | 3HAYUMOCTH 3HAHMIA.

TETP| BelecTB, UX CBA3b KJIACChl HEOPTaHUYECKUX NESITeIbHOCTH NP PELICHUH

ain | mexay coOoil. coequHeHni. OOCYX)1aTh MPOOJIEMEL.

3aKOHOMEPHOCTH , HA OCHOBE KoMMyHHKaTHUBHBIE: TIOUCK U
KOTOPBIX UX MOXHO OTJIUYUTH IPYT BBIJICJICHIE HEOOX0IMMOM

OT Jpyra.. uH(GOpPMAITUU; YMEHHUE C IOCTATOYHOMN
[Tonydat BO3MOKHOCTb TOYHOCTHIO BBIPAXKaTh CBOM MBICIIU B
HayuuThCsi: Onpeaensars mno COOTBETCTBHUHU C 33Jja4aMH 1

(dbopMyIie KUCIOTHI, COJIU, OKCHJIBI U YCIOBUSIMU KOMMYHUKAIIUH.
ocHoBaHus. O0CyX1aTh O CBA3U PerynsTuBHbie: IpUHATHE U

MEXy COOOM. coXpaHeHHe yueOHOM 3a1auH.

IL.1 | 4.0OxucnutensHO — Hayuarcs: Knaccudumnuponath [To3HaBaTenbHBIE: TOCTPOCHUE Oco3HaHue LIEeHHOCTEN
BOCCTAHOBUTEJIbHBIE | XMMHUYECKHE PEAKIUU. JIOTUYECKOM LEMU PaCCyKICHUN; 3HaHUI U IPUMEHEHHE
peakiumn [TpuBOIUTE IPUMEPHI PEAKITUN YCTaHOBJICHUE MIPUYHUHHO- WX Ha TPAKTUKE.

(C ucnonvzosanuem Ka)kJI0TO THIIA. CJIEICTBEHHBIX CBSI3€H. Wcnonbs3oBanne 3HaHUN
0b60pyoosansl PacrioznaBaTh OKHCIUTENIBHO- KoMmmyHUKaTHBHBIE: yMEHHE C JUISL peIIeHUs YIeOHBIX
«Touxa pocmay) BOCCTAHOBUTEJIBHBIE PEAKIIUU 110 JIOCTAaTOYHON TOYHOCTBIO BBIPAKATH 3a/ay.

YpaBHEHUSIM PEAKIIMil. CBOM MBICIIM B COOTBETCTBUU C

[Tosydat BO3MOKHOCTb 3a/1a4aMi U YCIOBUSIMH

HayuuThCs: Onpeaensarsb no KOMMYHHUKAIUU.

YPaBHEHUIO PEAKIIMN OKUCIUTENb, PerynaruBHbie: BiaieHue

BOCCTaHOBHUTEIIb, IIPOLIECC MOHOJIOTMYECKOMN U TNaJIOTHYECKON

OKHUCJIEHUS, BOCCTAHOBJICHHUS. dhopmamu peun.

I1.2 | 5.TemnoBoi ekt Hayuarcs: HabmonaTh 1 onuchIBaTh [To3HaBaTenbHBIE: OCYIIECTBIATH Hcnonb3oBanue 3HaHUN

XUM. PEaKIUU.
PacueTn! o

XUMHYCCKUEC pCaKIH C ITIOMOIIBIO
CCTCCTBCHHOTI'O sA3bIKA M A3bIKa

MIOWCK HYKHOH MH(OPMAINH B
yueOHUKe, aTiace.

JUTS peIIeHUs y4eOHBIX
3ajad.




TEPMOXUMHUYECKUM XUMHH. KoMMyHHKaTHUBHBIE: YUUTHCS BbIPAXKaTh
YPaBHEHUSIM. [Tosrydat BO3MOKHOCTh HAYUUTHCS: CBOM MBICJIU B COOTBETCTBUHU C
(C ucnonvzosanuem Boruncnsate TemnoBoit a3 dext 3a/la4yaMy U yCIOBUSIMHU
060pyoosanus pEeaKIuy 0 TEPMOXUMHUECKOMY KOMMYHHKAIUH.
«Touxa pocmay) ypaBHeHH10 COCTaBIsATh PerynsTuBHbIE: IPOrHO3UPOBATH
TEPMOXUMHYECKHUE YPAaBHEHUS pe3yJIbTaThl YpOBHS YCBOECHUE
peaxiui. U3y4aeMoro Marepuaia.
I1.3 | 6.CkopocTh Hayuarcs: Hccnenosars ycious, [To3naBaTenbpHBIC: YMEHUE TPUMEHSTD OBnazieHuEe CUCTEMOM
XUMHYECKHUX BIIUSIIOLIUE HA CKOPOCTh XUMUYECKOM | MOJIyYE€HHBIE JaHHbIE JJISl PELICHUS 3HaHUU
peaxiuii. peaxkuuu. IPAKTUYECKUX 3a]a4.
(C ucnonvzosanuem [Tonydat BO3MOKHOCTb KoMMyHHKaTHBHBIE: YMEHHE
0bopydosanus HayuuThcs: ONUCHIBAThH YCIOBUS, OTIPEIeNIATH 1IeITH CBOETO 00yUeHUs,
«Touxa pocmay) BIUSIIOIIUE HA CKOPOCTh XUMUYECKON | CTaBUTH U POPMYIUPOBATH AJisi CeOs
peaxkuuu. HOBBIE 33]auu B yuebe U
IO3HABATEILHOU NESITSILHOCTH.
PerynsTuBHbIE: TPOTHO3UPYIOT
pE3yJIbTaThl YPOBHS YCBOEHUS
M3y4aeMoro mMaTepuaia.
[1.4 | 7.Jlpaktuueckas Hayuarcs: IIpoBoanuTe xummuyeckue [To3HaBaTenbHBIE: OCYIIECTBIIATH OBnaneHue cucreMon

pabota

Nel. N3yuenue
BITUSTHUS YCIIOBHIA
MPOBEACHUS
XUMHYECKOU
peaxiuu Ha ee
CKOPOCTb

(C ucnonvzosanuem
000py0osanus
«Touka pocmay)

ONBITHI, IPU U3YYECHUU BIIUSHUSA
YCJIOBUU MPOBEICHUSA XUMUYECKON
peakuuu. [IpoBoauTs rpynmnoseie
HaOII0/IEHUS BO BpeMs TIPOBEICHUS
1abopPaTOPHBIX OMBITOB.

[TonydaTt BO3MOKHOCTh HAYUUTHCS:
Y4acTBOBaTh B 00CYKIEHUU

PE3YJIbTATOB OIIBITOB. I[CJ'IB.TB
OIPECACIICHHBIC BBIBOABI.

MOMCK HYXHOU MHGOpMaIuu B
yueOHUKe, aTiace; O0ObsICHEHHE
CYIIECTBEHHBIX MPU3HAKOB MOHITHIHA
TeMbl. OBJaIeHEe TPAKTHYECKUMU
YMEHUSIMH PabOThI C KapTOH.
KoMMyHHKaTHBHBIC: TIJIAHUPOBATH
LIEJIH B CIIOCOOBI B3aUMOJICHCTBHS,
00MEHHUBATLCS MHEHHUSIMH, CTYIIATh
Apyr npyra.

PerynsTuBHBIC: IPOTHO3UPOBATH

pe3yNbTaThl YCBOCHUS MaTepHaa.

3HAHUH




I1.5

8. Xumuueckoe
paBHOBECHE.
YcioBus ero
CMEIICHUS.

(C ucnonvzosanuem
060pyoosans
«Touka pocmay)

Hayuarcs: JlaBath onpenenenue
CKOPOCTH XUMHUYECKOU PEaKINH U ee
3aBUCHUMOCTH OT yCJIOBHM IPOTEKAHUS
peakuuu

[TomyyaT BO3MOXHOCTh HAYYUTBCS:
JlaBaTh onpeneneHust MOHATUI
«XUMHUYECKOE PABHOBECUEY, «IIPAMAs

peaKuus» 1 «o6paTHa;1 PCaKIusa»,
YCJI0BUA CMCIICHUA XUMUYCCKOT'O
PaBHOBCCHA

[To3HaBaTeNbHbIE: YCTaHABINBATH
IPUYMHHO-CJIEICTBEHHBIE CBA3U U
3aBHCHMOCTH.
KoMMyHUKATHBHBIC: IJITAHUPOBATH
LIEJIM ¥ CIOCOOBI B3aUMO/ICHCTBHS,
MOHMMATh [TO3UIIUIO IPYTOro,
yLIaCTBOBaTB B KOJILICKTUBHOM

00CYXJIeHIH MPOOTIEMBI.
PerynsTuBHbIC: IPUHUMATH U
COXPaHSTh YUeOHYIO 3a/1a4y;
YUUTHIBATh BBIJCIEHHBIC YUUTEIEM
OPHUEHTHPHI ICUCTBHUS.

OBnageHue CUCTEMOM
3HAHUH

9.000011eHME U
CHCTeMaTH3aIus
3HaHWH. Pemenne
3aaq

Hayuarcsd: pemars pacueTHbIe
3a/1a4y 10 YPaBHEHUSIM XUMHUYECKUX
peaxkuuii ¢ UCTIOIb30BaHUEM MACCHI,
KOJIMYECTBA BEIIECTBA WIH 00beMa
OAHOT'O U3 BCTYIIMBIINX WA
TOJTYYAIOIIUXCSl B PEAKIIUH BEIIECTB
[TonyyaT BO3MOXKHOCTb

HAay4YUTBCA: BrimmonaaTts 3alaHUA Ha
3a/1aHHbIe TeMBI. [lenaTh
onpeJIeJICHHbIE BBIBOIbI MPU
perieHnu 3aaa4d

Ilo3HaBaTeabHBIC: CAMOCTOSITEIIHHO
BBIICTIATH U OPMHUPOBATH 1IEIH;
aHAJIM3UPOBATh BOMPOCHI U
(hopMUpOBATH OTBETHI.
KomMyHUKaTHBHBIE: y4acTBOBATh
KOJIJIEKTUBOM B OOCY>KJIEHUHU TTPOOIIEM;
00MeH MHEHUSIMHU, IOHUMATH ITO3UIIHIO
MmapTHepA.

PerynstuBHbIE: IPUHUMAIOT U
COXPAHSIOT Y4eOHYIO 3a/1a4y;
COCTaBJISIIOT IJIaH U
MOCJIEIOBATEIILHOCTE JICHCTBUIM.

Oco3HaHueE 1[eJIOCTHOCTHA
MOJIYYEHHBIX 3HAHUH.

Tewma 2.9nexkTponuruyeckas auccoruaus (74)

I1.6

10.CymnHocTh
mporecca
JJIEKTPOJIUTUYECKON
JUCCOLMAUN

(C ucnonvzosanuem

Hayuarcs: O6001maTs 3HaHHS O
pactBopax. [IpoBoauTh HaOMOIEHNUS
3a MMOBEJCHUEM BEIIECTB B PACTBOPaX,
32 XUMHUYECKHMH PCAKIUSIMH,
MPOTEKAIOIINMHU B PACTBOPAX.

[To3naBaTenbHbIE: YMEHUE
OpTraHHU30BbIBATH CBOIO JACATCIBHOCTD.
KOMMYHI/IKaTI/IBHBIGZ MNpUHHUMATh U
COXpaHATh YUeOHYIO 3a/1a4y.
Perynsatusnsie: popmupoBaHue u

Oco3HaHue LETOCTHOCTH
IIOJIyYCHHBIX 3HAHUMH.




000py008anus
«Touxa pocmay)

[TomyyaTt BO3MOKHOCTh

Hay4yuTbes: OOCy)KIaTh U OOBSICHATH
IPUUYUHY 3JIEKTPONPOBOAUMOCTH
BOJHBIX PACTBOPOB, COJIEH, KUCIIOT U
1IeJ04Yel U WUTIOCTPUPOBATh
[IpUMEpPaMU U3y4EHHbIE TOHSATHS

pa3BUTHE YMEHUH BECTH
CaMOCTOSITEIILHBIN MTOUCK, 0TOOP
uHdopmaiuu.

I1.7 | 11.Dnextponutnueck | Hayuwarcs: naBath onpeaeneHue [lo3HnaBarenbHbIE: yMEHUE OBnaneHue cucreMon
asi IuccoIarus MOHATHH «KUCIIOTa», «OCHOBaHHUE, OpPraHU30BBIBATH CBOIO JAESTEIBHOCTD, 3HAHUH.
KHCJIOT, Les04Yei u «COJIb» C TOYKH 3pEHHs TEOPHHU BBIOMPATH CPE/ICTBA JUISl peain3aliuu
COJIEH. JIEKTPOIUTUYECKOHN TUCCOIMALINY. nenei.
(C ucnonvzosanuem [Tosrydat BO3MOKHOCTh HAYUUTHCS: KomMMyHUKaTHBHBIE: TPUHUMATH U
060pyoosans 00BSCHATH O0IIHE CBOICTBA COXpPaHSTh YUeOHYIO 3a/1auy.
«Touxa pocmay) KHMCJIOTHBIX U IIE€JIOYHBIX PaCTBOPOB PerynsaruBHbie: popMupoBaHue U
HAJIMYHEM B HUX MOHOB BOJIOPO/Ia U pa3BUTHE YMEHUN BECTU
TMJIPOKCUA-UOHHOM COOTBETCTBEHHO, | CaMOCTOSTEIbHBIN MMOUCK, OTOOP
a TaK)Ke COCTaBIATh YpPaBHEHUS UHpOpMaLIUH.
ANEKTPOIIUTUYECKON TUCCOLUALIUU
KHUCJIOT, OCHOBAHUW U COJIEU
I1.8 | 12.Cnabsle u Hayuarcs: J[aBaTh onpeneneHus ITo3HaBarenbHbIE: yCTaHABINBATh OsgnazieHne cucTeMoi
CHJIbHbIE MOHATHH «3JIEKTPOIIUTY, MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U. 3HAHUH.
AEKTPOJIUTHI. HEAJIEKTPOIIUTY, «3JIEKTpoJuTHUecKas | KoMMyHHKaTHBHBIE: yMEHHE
Crenenb JTUCCOLIUAIUS. OTIpeCIIATh LEJIU CBOETO 00yUYeHMUs,
JUCCOLIUAIUH. JlaBaTh onpenieneHust MOHATUI CTaBUTh U (POPMYIHPOBATH JJIs ceOs
(C ucnonvzosanuem «CTEMNEHb ICKTPOJIUTHIECKON HOBBIE 33J1a4H B yueOe u
0bopyodosanus JUCCOLUALINNY, «CUIIbHBIE MO03HABATEIbHOM NeSTETbHOCTH,
«Touxa pocmay) AIEKTPOJIUTHI», «CIalble pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH

JJIEKTPOJIUTHI.
[TomyyaT BO3MOXKHOCTb

Hayuurcs: [lonumars, B 4eM COCTOUT
pa3HULA MEXKIY CWIBHBIMU U

[I03HABATEILHOU JIE€ATEIbHOCTH.
PerynarusHbIe: IPOrHO3UPYIOT
pe3yabTaThl YPOBHS YCBOCHMS
M3y4aeMOro MaTepuaia; IPUHUMAIOT U




c71a0BIMHU OJICKTPOJIUTAMU

COXPAHSIIOT Y4eOHYIO 3a7auy.

I1.9 13.Peakiiuu nonnoro | Hayuartcs: Onpenensite peakiuu [IpenmeTHbIE: aHATU3UPOBATH U OBnageHue CUCTEMOM
oOMeHa. HMOHHOTO 0OMEHa, YCIOBHSI UX 0oTOMpaTh HH(OPMALIKIO; BHIIBUKCHHE 3HAHUH.
(C ucnonvzosanuem MPOTEKaHUs. YMETh COCTABIIATh TUIOTE3 U UX 000CHOBAHHUE;
0bopydosanus MIOJTHBIE U COKPAIICHHbIE HOHHBIC MOCTPOCHUE JIOTUYECKOHN 1N
«Touxa pocmay) ypaBHEHHUS HEOOPATUMBIX PEaKIUil U | pacCyXIeHUH.

Pa3bICHATH UX CYIIHOCTD KoMMyHHKATHBHBIC: BEIOOP OCHOBAHHIA
[TonmyyaT BO3MOKHOCTH Y KPUTEPHUEB C IENIBIO BBIICICHUS
HAyYUTHCS: TPUBOJUTH PUMEPHI MPU3HAKOB, YMEHUE C TOUHOCTHIO
peakuuii MFOHHOTO OOMeHa, UTYIUX BBIPAKATh CBOU MBICJIH B COOTBETCTBUH
710 KOHILIa C 33J]a4aMu M YCJIOBUSMU
KOMMYHUKAITHH.
PerynaruBHbie: npuHsITHE U
COXpaHeHHe y4yeOHOH 3a1auu.

I1.10| 14.I'mpponus conei. | Hayuarcs: KonkpetuzupoBaTh [To3HaBaTenbHBIE: CAMOCTOSTENBHO OBnazeHue cucTeMou
(C ucnonwvzosanuem MOHATHE «MOHY». O000IaTh MOHATHS BBLIEIISATH M JOPMUPOBATH 1IEIH; 3HAHUU U IPUMEHEHUE UX
060pyoosans «KaTUOH», «aHnOH». MccienoBars aHAJIM3UPOBATH BOIPOCHI, B JKU3HEHHBIX CUTYa-
«Touka pocmay) CBOICTBA PAaCTBOPOB AJIEKTPOIUTOB. (hopMHUpPOBATH OTBETHI. HSX.

JlaBaTh onpeneneHue ruapoIn3a KoMmMmyHHKaTHUBHBIE: y4acTBOBATh B
COJIEH. KOJUIEKTUBHOM OOCYKJIEHUH MPoOIIeMm;
[Tomy4aT BO3MOKHOCTh 00MEH MHEHUSIMHU, TOHUMaHUE
Hay4YHUTbCS: COCTABIISITh YPABHEHUS MO3UIINH TapTHEpA.
peakuil THapoIn3a Cone u PerynsTuBHbIe: CTaBUTH YUEOHYIO
OTIPEIEIATH XapaKTep CPeIabl 3a/1a4y Ha OCHOBE COOTHECEHHSI TOTO,
pacTBOPOB COJIEH MO UX COCTABY YTO YK€ U3BECTHO U YCBOEHO, U TOTO,
YTO eIIe HEU3BECTHO.
I1.11| 15.IIpakTuyeckas Hayuarcs: OnucsiBaTh CBOMCTBA [IpenmeTHbIe: aHATU3UPOBATH U Hcnonb3zoBanune 3HaHUN

pabota Ne2.Pemienue
AKCIIEPUMEHTAITBLHBIX
3aja4 1o TeMe

BEIIECTB B XO/I€ IEMOHCTPAIIMOHHOTO
1 JTabOpaTOPHOTO IKCIIEPUMEHTA.
Co6mronats paBuia Th.

oTOMpaTh HH(HOPMAIIHIO; BBIIBUKCHHE
TUIOTE3 U UX 000CHOBAHUE;
MOCTPOEHUE JIOTUYECKON LIETTH

JUIS peLIeHNs y4eOHbIX
3az1ad.




«CBoiicTBa KHCJIOT,
OCHOBaHHMI 1
coJier Kak
AJIICKTPOJIUTOBY.

(C ucnonvzosanuem
000py0osanus
«Touka pocmay)

XapakTepr30BaTh YCIOBUS TCUCHUSI
peakiuii B pacTBOpax JIEKTPOIUTOB
10 koHna. OnpenensT BO3MOXKHOCTh
NPOTEKAHUsI PEaKIUil HOHHOTO
obmeHna. [IpoBoaHUTh TpyIIIOBBIE
HaOJIIO/ICHHST BO BPEMsi IPOBEICHUSI
71a00paTOPHBIX OIBITOB.

[Tonydat BO3MOKHOCTb

HAyYUTHCS: IPUMCHSITh
TEOPETUYECKHE 3HAHUS Ha TIPAKTHKE,
OOBSACHATH HAOTIOJCHUS U PE3YIbTAThI
MPOBOAUMBIX OIBITOB. OOBIACHITH
CYIIHOCTh PEaKINil HOHHOTO OOMEHa.
Pacno3naBath peakuu HOHHOTO
oOMeHa 1Mo ypaBHEHUSIM PEaKIIU.
CocTaBnaTh HOHHBIE YPaBHEHUS
peakuuii. CocTaBIATh COKpALIEHHBIE
VOHHBIC YPaBHEHHS peakiui

paccyKIeHU.

KoMMyHMKaTHBHBIE: BEIOOP OCHOBAHMIA
Y KPUTEPHUEB C LENBIO BBIJCICHUS
IPU3HAKOB, YMEHUE C TOUHOCTHIO
BBIpaXXaTh CBOM MBICIIU B COOTBETCTBUU
C 33J]a4aMu M YCJIOBUSMU
KOMMYHUKAIIIH.

PerynaruBHsble: coxpaHeHHue ydeOHON
3aja4u

16.KonTponbHas
paborta Nel mo
TeMe: «DIIEKTPOJIUT
n4eckas
JUCCOLIUAIUS.

HayanCHZ IMPUMCHATH 3HAHUA,
YMCHUA 1 HABBIKU, IMOJTYYCHHBIC ITPU
HU3YyUCHUU TCMbI

[lo3HaBaTenbHbBIE: OCYIIECTBIATH IOUCK
HY)KHOI MHpOpMaIK B yueOHUKE,
aTJiace.

KoMMyHMKaTHBHBIE: YUUTHCS BbIpaXaTh
CBOM MBICIIM B COOTBETCTBHUH C
3a/la4aMHu

U yCJIOBHUSIMH KOMMYHUKALIUU.
PerynsTuBHbIE: IPOrHO3UPOBATH
pe3yNbTaThl YpOBHS YCBOEHUE
M3y4aeMoro Marepuaa.

OBnageHue CUCTEMOM
3HAHUH

Tewma 3. I'amorenst (5 u)




I1.12

17.Xapakrepuctuka

Hayuarcs: XapakrepuzoBarb

Ilo3naBarenpHEBIC: YMCHHUEC ITPUMCHATH

Oco3Hanue OEJIOCTHOCTH

raJOreHOB raJIoTeHbl Ha OCHOBE UX IMOJIOKEHHS B | TIOJyYEHHBIC TaHHBIC [T PeILICHHS TIPUPOIBL.
NEePUOINYECKOH cucTeme u IPaKTUYECKUX 3a/1ay.
0COOCHHOCTEH CTPOSHUS UX aTOMOB. KomMMmyHUKaTHBHBIE: yMEHHE
[TomyyaT BO3MOKHOCTh HAyUUTHCS: OIIpEeNIeNIATh 1IeJIU CBOEro 00yueHus,
OOBSCHATH 3aKOHOMEPHOCTH CTaBUTb U (OPMYIHpOBATH [ ce0s
U3MEHEHMsI CBOMCTB I'aJIOr€HOB C HOBBIE 33]auu B yuebe u
YBEJIMYEHUEM aTOMHOT'O HOMEPA. [I03HABATEJIbHOM J1eATENbHOCTH,
OnpenensaTs NPUHAMICKHOCTD pa3BUBaTh MOTHUBBI U UHTEPECHI CBOEH
BEIIECTB K OIPEICIIEHHOMY KIIaccy II03HABATEJILHON JESTEIbHOCTH.
COEZMHEHUII. PerynaruBHble: IPOTHO3UPYIOT
pe3yabTaThl YPOBHS YCBOCHUS
U3y4yaeMoro Marepuania; IpuHUMAIoT U
COXPAaHSIIOT Y4eOHYI0 3a7auy
I1.13| 18.X7o0p Hayuarcs: XapakrepuzoBaTb [lo3HaBaTtenbHbIE: BBISIBICHUE Oco3HaHMe 1eIO0CTHOCTH
(C ucnonvzosanuem PIEMEHT XJ0Op. 3HaTh (PU3MUECKUE U 0COOEHHOCTEH U MPU3HAKOB OOBEKTOB; | Treorpaduueckoil cpeabl.
060py0o6ans XMMHUYECKHE CBOWCTBA XJI0pa IPUBOJIUTH MPUMEPBHI. OsnazieHne cucTeMoi
«Touka pocmay) [TomyyaTr BO3MOKHOCTh KomMMmyHUKaTHBHBIE: B3aNMOICHCTBUE B| 3HAHUHA U IPUMEHEHUE UX
HAYYHUTHCSl CPAaBHUBATH CBOICTBA XO0JIe TPYMITOBOW pabOThI, BEMYT AUAJIOT, B KU3HEHHBIX
CUTYyalUsX.
MPOCTHIX BEMIECTB XJIOPA, PA3bSICHSITDH YYaCTBYIOT B IUCKYCCUU; TIPUHIUMAIOT
STH CBOMCTBA B CBETE NPECTABICHUN Ipyroe MHEHUE U MO3ULHIO.
00 OKHUCIIHUTENbHO- PerynaruBHbie: IPOTHO3UPYIOT
BOCCTAaHOBUTENBHBIX MpOIIECCax pe3yabTaThl YPOBHS YCBOCHUS
M3y4aeMoro Marepuasia; IpUHUMAIOT U
COXPAaHSIOT Y4eOHYI0 3a7auy.
[1.14| 19.XmopoBonopon: Hayuarcs: OnuceiBaTe CBOMCTBA [To3naBatenbHbIe: GOpMUPOBAHKE OBnageHue cuctemMou

MOJIy4ECHUE U
CBOMCTBA

BCIICCTB B XOAC ACMOHCTPALTMOHHOT'O

1 J1abOPaTOPHOTO IKCIIEPUMEHTA.

HpO6JICMLI YpoOKa, CO3AaHUC aJIrOPUTMa
ACATCIIbHOCTH ITPHU PCIICHUUN

3HAaHUU U MMPUMCHCHUC

HX B JKUBHCHHBIX CUTYya~




(C ucnonvzosanuem
060pyoosanus
«Touxa pocmay)

ColmroaTh TEXHUKY 0€301MacCHOCTH.
[Tosrydat BO3MOKHOCTh HAYYHUTHCS:
BhIABIATE IPOOJIEMBI 1

nepcrnekTuBbl pazsuTust AIIK B Poccuun
Ha OCHOBC aHAJIN3a JIOIOJHUTCIBHBIX
MCTOYHUKOB r'eorpaduyecKon
nHpopmanuu. [logroraBiuBaTh KpaTKue
COOOIICHUS WM MPE3eHTAIUU 00
MCTOPHUH CTAHOBJICHUS TPAHCIIOPTA B
Poccun

npoOsembl. KoOMMyHHUKaTHBHBIE: TTOUCK
U BBIAEIIEHUE HEOOXOIUMOM
nH(}OpMaIY; yMEHUE C TOCTATOYHON

TOYHOCTBIO BBIPAXKAaTh CBOM MBICIIU B
COOTBETCTBHH C 337a4aMH U YCIOBUSIMHU
KOMMYHUKaIMU. PerynsTuBHbIe:
IPUHSTHE U COXpaHEHUE Y4eOHOI
3a7a4i.

OHAX.

[1.15] 20.Consnas kucnora | Hayuarcs: Pacnio3HaBaTh ONBITHBIM [lo3HaBaTenbHbIE: YCTAHOBJICHUE OBnageHue cucTemMoi
U €€ COJHn IYTEM COJISIHYIO KUCIIOTY U €€ COJIU, @ | NPUYUHHO-CIICICTBEHHBIX CBA3ECH. 3HAHUU
Tak)ke OPOMHUJIBI U MOIUIBL. KoMMmyHUKaTUBHBIE: yMEHHE C
[TonyyaT BO3MOXHOCTh HAYYUTHCS: JOCTAaTOYHON TOYHOCTHIO BBIPAKATH
Hcnonb3oBath mpuoOpeTéHHBIC CBOM MBICIIA B COOTBETCTBUU C
3HAHUS U YMEHHS B IPAKTUUYECKON 3a/1a4aMi U YCIOBUSIMH
JEeSATEIbHOCTH U MIOBCETHEBHOM KU3HH| KOMMYHHUKAIIUH.
C 1IeJIbI0 Oe30macHoro oOpaleHus ¢ PerynsTuBHbie: IpUHATHE U
BEILIECTBAMM U MaTepUajaMu 1 COXpaHeHHe y4yeOHOH 3a1auu.
9KOJIOTUYECKHU TPAMOTHOTO TTOBEICHUS
B OKpY’KaIoLIEH cpele
I1.16[ 21.IlpakTnyeckas Hayuarcs: OnucsiBaTh CBOMCTBA [To3HaBaTenbHBIE: TTIOMCK U BBIJEICHUE Oco3HaHue 1EITOCTHOCTH

pabota Ne3.
[Tonydyenue consiHon
KHCJIOTBI U U3YUCHUC
€€ CBONCTB

(C ucnonvzosanuem
000py0osanus
«Touka pocmay)

BEIIECTB B XO/I€ IEMOHCTPAIIMOHHOTO
1 71a00paTOPHOTO IKCIIEPUMEHTA.
Cob6mronaTh TEXHUKY 0€30MacCHOCTH.
[Tonydat BO3MOKHOCTh HAYIUTHCS:

PacniozHaBath ONBITHBIM ITYyTEM
COJISTHYIO KHCJIOTY U €€ COJIU, a TaKkKe
OpOMUIBI 1 HOJHIBI.

Heo0X0oAUMOM nHpopMaLnu;
CUHTE3UPOBATh NMEIOIIMECS 3HAHNUS,
BBIOOP OCHOBAHMI U KPUTEPUEB AJIS
IIOCTPOEHHUS JIOTUYECKOU LIETIH

pacCyXJIeHH, yMEHUE ITOJIHO
BBIPaKaTh CBOU MBICIIU.
KommyHuKaTHBHBIE: POpPMUPOBAHHUE U

pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH.
P: ymeHnue opraHu3oBbIBaTh CBOIO

3HAaHUH KaK Ba)KHEHIIIETO
KOMIIOHEHTA HAYYHOU
KapThl MUpA.




JesATeIbHOCTh, BRBIOUPATh CPEICTBA M
peanu3anuy mnesen.

Tema 4. Kucnopon u cepa (6 1)

I1.17| 22.Xapaktepuctuka Hayuarcs: Onpenensrsb [To3naBaTenbHbIC: BBIOOp OCHOBaHUU U | OBJajieHUE HA YPOBHE
KHCIIOPOJIa U CephI 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB | KPUTEPUEB IS CPABHEHHUSL. o0uiero oopa3oBaHus
(C ucnonvzosanuem 3JIEMEHTOB B A-rpynnax, KommyHuKaTHBHBIE: y4acTBOBATh B CUCTEMOI 3HaHUM.
060pyoosans oTpezieNIeHUE MOHSATHUS AITIOTPOIIHH. KOJUIEKTUBHOM OOCYXICHHH MPOOIeM;
«Touka pocmay) YMeTh 1aBaTh 00MTyIO 00MEHHMBATHCA MHCHUSIMU, TOHUMATh
XapaKTEPUCTUKY DJIEMEHTOB U HO3UILUIO ITapTHEPA.
MIPOCTHIX BEIIECTB MOATPYIIIIBI PerynsTuBHbIe: yMEHHE OpraHU30BaTh
KHCII0pO/1a, OOBSCHSATH, IOYEMY CBOIO JIEATEIbHOCTD, ONIPEAETATH €€
YHCIIO MPOCTHIX BELIECTB B HECKOJBKO | 33[]a4M U OLICHUBATH JOCTUTHYThIC
pa3 MPEeBOCXOIUT YUCIO XUMUYECKUX | PE3yJbTATHI.
3JIEMEHTOB, XapaKTepU30BaTh POJIb
030Ha B aTMoc(epe
[Tomy4aT BO3MOKHOCTh
HayuuThCs: OOBSICHATD
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
aneMeHToB [VA-rpynmsl.
XapakTepu3oBaTh aJIOTPOIHUIO
KHUCJIOPO/JIa U CEPBI KAK OJIHY U3
MPUYIUH MHOTOOOpa3Hsl BEIIECTB.
I1.18| 23.Cepa. Hayuarcs: XapakrepuzoBarb [To3naBaTenpHBIE: BHIOOp Hauboee OBnaieHne Ha ypOBHE

duznueckue U XuMHu-
YyeCKHUe CBOMCTBA
cepsl. [Ipumenenue.

(C ucnonvzosanuem
000py0osanus
«Touka pocmay)

(du3nUecKre U XUMHUYECKIEe CBOHCTBA
CEpBI, €€ AIIOTPOITHBIE
Moau(HUKAIIH.

[Tosygat BO3MOKHOCTh HAYYHTHCS:

COCTaBJIATh YPaBHCHUS
peakuuil, MOATBEPKAAOIINX

OKHCIIHUTCIIBHBIC U

3¢ (HEKTHBHBIX CTIOCOOOB PEIICHUS
3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBHA.

KoMMyHMKaTHUBHBIE: YMEHHE C
OCTATOYHOU MOJIHOTOU ¥ TOYHOCTEIO
BpraH(aTB CBOU MBICJIA B COOTBECTCTBHUU

C 3aJadyaMi U YCIIOBUSAMU

ob1ero oopazoBaHus
CHCTEMOM 3HAHUM.




BOCCTAHOBUTEJIbHBIE CBOMCTBA CEPHI,
CpaBHUBATb CBOMCTBA IPOCTHIX
BEIIIECTB CEpPhl U KUCIOPO/a,
Pa3bICHATH 3TU CBOWCTBA B CBETE
MPECTaBICHUN 00 OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX MpoOLIeccax

KOMMYHHKAIINH.

PerynstuBHbIC: TPUHUMATH U
COXpaHATh YyUeOHYIO 3a/1a4y;
CaMOCTOSITEIILHO BBIJICIATh U
(hopMHUPOBATH 11€JTh; COCTABJISITH IIJIAH
IIOCJICJOBATEIbHOCTD JICHCTBUH.

I1.19| 24.CepoBogopon. Hayuarcs: Onpenensarts crnoco6 [To3naBaTenbHBIC: YMEHUE OBnazieHue Ha ypOBHE
Cynbouabt MOJIyYEeHHUs CEpOBOJOPOA B OpPraHU30BBIBATh CBOIO JIEATEIIBHOCTD, ob1ero oopazoBaHus
1ab0paTopuur M €ro CBOWCTBA.. BBIOMPATH CPEJICTBA JUTSI peaTu3aIiu CHCTEMOH 3HAHHA.
[Tomyyat BO3MOKHOCTh HAyUUTHCS: nenei.
O6cyxnarb KoMMyHMKaTHBHBIE: IPUHUMATD U
U 3aIMChIBaTh YpaBHEHUS PEAKLINH, COXpaHATh YUeOHYIO 3a/1auy.
XapaKTepU3YIOIUX CBOMCTBA PerynsaruBHbie: popMupoBaHue U
CepOBOIOPOAA, B HOHHOM BUJIE pa3BUTHE YMEHHI BECTH
CaMOCTOSTENIbHBIN TTOUCK, OTOOP
uHpOpMaLIUH.
[1.20] 25.0Okcun cepsl (IV). | Hayuatcs: Xapakrepru3zoBaTh OKCHJT [lo3HaBaTenbHbBIE: CAMOCTOSITEILHO OBnaneHue cucreMon

CepoBoaopoHas u
CEPHUCTAsT KUCIIOTHI
1 UX COJIH.

(C ucnonvzosanuem
000py0osanus
«Touka pocmay)

cepsl (IV), naBaTh XxapakTepUCTHKY
CEpOBOJAOPOJHON U CEPHUCTOU
KHCJIOTaM, a TaK)Ke MX COJISM.
[Tomy4yat BO3MOXKHOCTh HAYUUTHCS:
COCTaBIISITh YPaBHEHUS

peaKIMii, XapaKTepH3yIOLIIX

CBOMCTBA ATUX BEIIECTB, OOBICHATH
MPUYNHY BBITIAJICHUS KUCIOTHBIX
JOXKAEH

BBIJICJIATH U (POPMUPOBATH LIENH;
aHAJIM3UPOBATH BOTIPOCHI,
(opMHpPOBATH OTBETHI.
KoMMyHUKaTHBHBIE: y4acTBOBATh B
KOJUIEKTUBHOM OOCY>KIEHHUH MPOoOiIeM;
00MEH MHEHMSIMU, TOHUMaHUE

MTO3HIIMM MTapTHEpA.

PerynsTuBHbIe: CTaBUTH YUEOHYIO
3a/1a4y Ha OCHOBE COOTHECEHMS TOrO,
YTO YK€ U3BECTHO U YCBOEHO, U TOTO,
YTO €I HEU3BECTHO.

3HaHUHN U IPUMEHEHHUE
UX B KU3HEHHBIX
CUTYyaLUsX.
®opMupoBaHue
YCTaHOBKH Ha
OTBETCTBEHHOE

OTHOLICHUEC K
OKpYy>Karolleu cpene,
HE00X0AUMOCTH €€
COXPaHEHHUS.




I1.21

26.0xcup cepsl (VI).
CepHas kuciora u ee
COJIH.

(C ucnonvzosanuem
000py008anuUs
«Touxa pocmay)

Hayuarcs: XapakTepu3zoBaTh OKCH/]L
cepsl (VI), cepHyto kuciory,
OTIpeIeIIATh CBOMCTBA pa30aBiIeHHOM
cepHou kucnotsl. [Tomydar
BO3MOYXHOCTh HAYYUTHCSI:
Onpenenstb NpUHAAICKHOCTh
BEIIECTB K OMpeAeIEHHOMY Ki1accy
COCIMHEHU.

CornocTaBisiTh CBOMCTBA
pa30aBIeHHON 1 KOHIIEHTPUPOBAHHOMN
CEPHOI KUCIIOTHI

Ilo3HaBaTenbHbIE: BBIABIATD
0COOEHHOCTH U IPU3HAKUA OOBEKTOB;
IIPUBOJUTH IIPUMEPBI B KAYECTBE
BBIJIBUTAEMBIX ITOJI0KEHUMN.
KoMMyHMKaTHUBHBIE:
B3aUMOJICUCTBOBATh B XOJI€ TPYNIIOBOU
paloThl, BECTH JUAJIOT, y4aCTBOBATh B
JUCKYCCUH; IPUHAMATH IPYroe MHEHUE
U no3uLMU. PerynsaTuBHele:
IIPOTHO3UPOBATH PE3YIILTATH YPOBHS
YCBOEHHUS U3Y4aeMOI0 MaTepuana;
MIPUHUMATDh U COXPAHSTH yU€OHYIO
3aj1aqy.

OBnajzieHuE HA YPOBHE
o01miero oopa3oBaHus
CUCTEMOM 3HAHUH.

[1.22

27 IlpakTrueckast
pabota Ne4.
Pemenne skcnepu-
MEHTAJIbHBIX 3a/1a4

o teme «Kucnopon
U cepay.

(C ucnonvzosanuem
060pyoosanus
«Touxa pocmay)

Hayuarcs: Pacno3HaBaTh ONBITHBIM
yTEM pacTBOPHI KUCIIOT, CYIb(UIBI,
CyIb(QUTHI, CyIb(aTHI.

Hcnonb3oBath npuoOpeTéHHbIE
3HAHUS

U YMEHUS B IIPAKTUYECKON
JEATENIBHOCTH U IOBCEIHEBHOM JKU3HU
C 1IeNIbI0 O€30macHOT0 OOpaIIeHHs C B-
BaMHU U MaTepUalaMHy U

9KOJIOTMYECKH I'PaMOTHOI'O TIOBEJIEHUS

B OKpY’KaroIIen cpene.

[TonyyaT BO3MOXHOCTh HAYYUTHCA:
BbruucisaTe no XuMUYECKUM
YpaBHEHUSM Maccy, 00bEM U
KOJIMYECTBO BEIIECTBA OJTHOTO U3
MIPOJIYKTOB PEaKIUH O Macce
HCXOJHOTO BELIECTBA, 00BEMY HUITH KO-
JIMYECTBY BEILECTBA, COAEPIKAILIETO
ONpeAeNIEHHYIO JOJIIO TPUMECEA.

[To3HaBaTenbHbIE: BBISBIATH
0COOEHHOCTH U IPU3HAKU O0BEKTOB;
MIPUBOJIUTH IPUMEPHI B KAUECTBE
BBIIBUTAEMBIX TOJIOKEHUH.

KommyHuKaTHBHBIE:
B3aUMOJICUCTBOBATH B XO/€ TPYIIIOBOU
paboThl, BECTH 1MAJIOT, Y4aCTBOBATh B
JUCKYCCUU; IPUHUMATD IPYro€ MHEHUE
1 MTO3HIINH, TOMYCKaTh CYIIECTBOBAHHE

Pa3HBIX TOUYEK 3PEHHS.

PerynaruBHbIe: 0OCO3HaHHME KayecTBa U
YPOBHSI YCBOEHHSI; BOJIEBast
caMOperyJsius, Kak ClloCOOHOCTb K
MOOUITU3AIIMY CHIT U DHEPTUU

OBnazeHne CUCTEMON
3HaHUH




Tema 5. Azot u dpochop (8 1)

[1.23| 28.XapakTtepucruka Hayuyarcs: npumeHsaTs 3HaHUE [To3naBarenbHble: BEIOMpaTh Hanbonee | OBiageHHE CUCTEMON
azota u docdopa. MEPUONYECKON CUCTEMBI U CTpOeHUs | 3P PEKTUBHBIC CIIOCOOBI PEIICHMS 3HAHHUH.
dusnyeckue u aToMa IIpu 3a/1a4; KOHTPOJUPOBATh U OLIEHUBATh
XUMHUYECKHE XapaKTePUCTUKEXUMHUUECKUX IPOIIECC U PE3YIIbTAT AEATEIIHOCTH.
CBOICTBa a3oTa. 3JIEMEHTOB. 3HATh CBOWCTBA a30Ta. KoMMyHMKaTHBHBIE: JOTOBapUBaTHCS O
(C ucnonvzosanuem [Tomyyat BO3MOYKHOCTh HAYUUTHCS: pacrpeneneHuu QyHKIMA U posieil B
0bopydosanus OOBACHATH NPUUMHY XUMUYECKOU COBMECTHOM J1€ATEIbHOCTH.
«Touka pocmay) MHEPTHOCTH a30Ta, COCTABIISATH PerynaruBHble: ymeHue
YPaBHEHHUS XUMHUECKUX PEaKIHi, OpPraHU30BBIBATH CBOIO JAESTEIBHOCTD,
XapaKTepU3YIOIUX XUMUYECKHE BBIOMPATh CPE/ICTBA JUIsl peaTn3aliuu
CBOMCTBa a30Ta, U Pa3bsCHATh UX C LeJIEH.
TOYKU 3pEHUs MpeACTaBIeHu 00 0-B
rpoleccax
[1.24| 29.AMMuak. Hayuatcs: Onpenensitb MexaHU3M [To3HaBaTenbHBIE: CTAHOBIIEHUE YMeHue ¢ J0CTaTOYHOU
duznyeckue u o0Opa30BaHMs MOHA aMMOHHUS, MIPUYHUHHO-CJIEICTBEHHBIX CBS3€Hl; MIOJIHOTON ¥ TOYHOCTBIO
XUMHYECKHE XMMHUUYECKHE CBOICTBA aMMHaKa. BbIOOp Hanbosee F3PPEeKTUBHBIX BBIpaXKaTb CBOU MBICIIH B
CBOIICTBa. [Tosydat BO3MOKHOCTh HAYYUTHCS: Croco0o0B pelleHus 3a7a4 B COOTBETCTBHH C
[Tonyuenue, COCTaBJIATh YPaBHEHUS PEAKLIUM, 3aBUCHUMOCTH OT KOHKPETHBIX YCIOBHH. | 3aJadaMH U YCIOBUSMU
IIPUMEHEHHE. XapaKTEepU3YIOIIUX XUMHUYECKUE KoMMyHMKaTHBHBIE: YMEHHE C KOMMYHHKAIUH;
(C ucnonwvzosanuem CBOMCTBa aMMHaKa, U Pa3bsICHITH UX C| JOCTATOYHON TOYHOCTBHIO BBIPAXKATh BJIa/ICHUE
0bopydosanus TOYKH 3pEHUs MpeACTaBICHUI 00 CBOM MBICIIA B COOTBETCTBHUH C MOHOJIOTHYECKON U
«Touxa pocmay) ANEKTPOIIUTUYECKON JUCCOLUAIIIH U YCIOBUSIMU KOMMYHUKAIIUH. JTMAJIOrMYeCcKOi
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIX PerynsatuBHele: ymMeHHe dbopmamu peun;
IIPOLIECCOB OpPraHU30BBIBATH CBOIO AESTEIBHOCTD, IIOCTPOEHUE JIOTMYECKON
BBIOMpATH CPEACTBA [Tl peanu3aliuu LIEMN PACCYKIECHUM.
LEEH.
I1.25| 30.Ilpaktuyeckas Hayuarcs: nony4ars aMmmuax Ilo3HaBaTenbHBIC: YMEHUE BECTH CaMO- | YMEHHE C JOCTATOYHOMI

paborta
No5.ITonyuenue
aMMHaKa 1 u3yuyeHue

peakimueil HFOHHOTo OOMeHa 1
JIOKa3bIBaTh OMBITHBIM ITyTEM, YTO
coOpaHHBII Ta3 — aMMHaK

CTOSITEJIBHBIN TTOUCK, OTOOP
nHpopManuu, ee mpeoOpa3oBaHUE.
KommyHukaTHBHBIE: POpPMUPOBaHUE

MHOJIHOTOU ¥ TOYHOCTEIO
BBIpa)XaTh CBOM MBICIIH B
COOTBETCTBUH C




€ro CBOICTB.
(C ucnonvzosanuem

060pyoosanus
«Touka pocmay)

Honyan BO3MOXHOCTb HAYUUTLCA:

AHAJIM3UPOBATh PE3YJIbTATHI OMBITOB U
JenaTh 0000IIAOIINE BBIBOIbI

COOCTBEHHOI'O MHEHHS U IO3UIINH.
PerynsituBHBIE: TIJTAHUPOBAHUE CBOUX
JIEUCTBUI B COOTBETCTBHH C
MIOCTaBJICHHOM 3a/1aueil U YCIOBUSMU €€
peanu3aiuu, B TOM YUCJIE BO
BHYTPEHHEM ILIAHE.

3a/ladaMi U YCIIOBUSAMHA

KOMMYHUKAaI1U;
BJIaJICHHE
MOHOJIOTHYECKOU U
JIAAJIOTUYECKOU
dbopmamu peun;
MOCTPOEHHUE JIOTUYECKOU
LIENU PaCCyKICHUM.

[1.26] 31.Conu amMmMoHUS. Hayuatcs: Onpenensits kauectBeHHY | Ilo3HaBaTenbHblE: yCTaHOBIIEHUE OBnaneHue cucreMon
10 PEAKIUIO0 HA HIOH aMMOHHS. MPUYUHHO-CJIEICTBEHHBIX CBS3EH U 3HAaHUU
[Tomy4yat BO3MOYKHOCTh HAYYUTHCS: 3aBUCHMOCTH MEKIy 00BEKTaMHU.
COCTaBJISITh YPAaBHEHHS XUMUYECKUX KoMMyHHKaTHBHBIE: TIJITAHUPOBAHHE
pEaKLHUii, XapaKTEPU3YIOIINX IEJIA U CTIOCOOBI B3aUMO/ICHCTBHS,
XUMHYECKHE CBOMCTBA COei o0OMeH MHEHHSIMH, TIOHUMaHHUE TTO3UITUN
aMMOHHS, ¥ Pa3bICHATH UX B CBETE napTHepa.
MIpeICTaBICHUI 00 PerynstuBHbIe: coxpaHeHHE YIeOHOM
AJIEKTPOIUTUIECKOHN TUCCOIAIINN 3aJ1a4¥; YIUTHIBAThH BBIJICIICHHBIC
yUUTEIEeM OPUEHTUPBI ACUCTBHUS.
I1.27| 32.A3otnas kucnorta. | Hayuatcs: ConocTaBisiTh CBOWCTBA [To3naBaTenbHBIC: yMEHUE BeCTU caMO- | OBlajieHne CuCTEMOM

(C ucnonvzosanuem
000py0osanus
«Touka pocmay)

pa30aBIeHHOMN U KOHII. a30THOM
KHUCJIOTHI. Y CTAaHABJINBATh
IIPUHAJUIEKHOCTD BEIECTB K

ONpeAeIEHHOMY KJIACcCy COEUHECHUM.
[Tomy4aT BO3MOKHOCTh

HAYUYUTBCA: COCTABJIATH YPABHCHUA
XMMHYECKHUX PEaKIUH, JeKalX B
OCHOBE IPOU3BOJICTBA a30THOM
KHUCJIOTBI, U Pa3bACHITh
3aKOHOMEPHOCTHU UX MPOTEKAHHUS,
COCTABJISITh YPABHEHMS peaKUi
MEXy pa30aBIeHHON U KOHII.

CTOSITENIbHBIN TIOUCK, OTOOP
nHpopmanuu, ee npeoOpa3zoBaHUe.
KommyHukaTuBHbIE: (popMUpOBaHHE

COOCTBEHHOT'O MHEHHUS U TTO3ULIUH.
PerynaruBHbIC: TUIAaHUPOBAHNE CBOUX
JNIEUCTBUI B COOTBETCTBUH C
ITOCTaBJIEHHOM 3aJ]a4eil U YCIOBUSAMU
€e peanu3aluu, B TOM YHCIIE BO
BHYTPEHHEM ILJIaHE.

3HAHUH




a30THOM KHCJIOTOM M MeTaJlJIaMU,
OOBSCHSTH MX B CBETE MPEICTABICHUN
006 O-B nmporneccon

I1.28| 33.Conu azoTHO Hayuarcs: [To3naBaTenbHBIC: CTAHOBICHUE OBnazieHuEe CUCTEMOM
OO6cyxaTh KaYeCTBEHHYIO
KHCIIOTHI peaKiurio Ha HUTPAT-HOH. MPUYUHHO-CJIEICTBEHHBIX CBS3CI; 3HAHUU
(C ucnonvzosanuem [TonyyaT BO3MOXHOCTh HAYYUTHCS: BEIOOp HamOomee 3P PEKTUBHBIX
060pyoosans OTJIUYATh COJIM A30THOU CHoco0O0B pellIeHus 3a1a4 B
«Touxa pocmay) KHCJIOTBI OT XJIOPHJIOB, CYIb(aToB, 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHH.
Cynb(UI0B U CYyTb(OUTOB, COCTABIATh | KOMMyHHKAaTHBHBIC: YMEHHE C
yYpaBHEHUS PeaKkIuil pa3noKeHus JIOCTaTOYHOM TOYHOCTHIO BBIPAXKAThH
HUTPATOB CBOM MBICIIA B COOTBETCTBHUH C
YCIOBUSMU KOMMYHUKAIIUH.
PerynsaTuBHbIe: yMeHHE
OpPTaHHU30BBIBATH CBOIO JICSITEIHLHOCTD,
BBIOUpATh CPEACTBA IS peaTU3aIiH
nenen.
I1.29| 34.®ocdop. Hayuarcs: XapakrepuzoBartb [To3naBaTenbpHBIEC: YMEHUE BecTU caMoO- | OBliajieHue CuCTeMOM
duznyeckue u AIIIOTPOIIHBIE MOAUPUKALINN CTOATEIBHBINA TTOUCK, OTOOP 3HAaHUU
XUMUYECKUE dbocdopa, cBoiicTBa 6em0r0 U nHpopManuu, ee mpeoOpa3oBaHUE.

cBoiicTBa hocdopa.
(C ucnonvzosanuem
000py0osanus
«Touka pocmay)

KkpacHoro (ocdopa.

[TosmyyaT BO3MOYKHOCTh HAYUUTHCS:
COCTaBJIATh YPAaBHEHHUS
XUMHAYECKUX PEaKITHA,

XapaKTEPU3YIOIINX CBOMCTBA

dbocdopa

KoMMmyH#KaTHBHBIE: (HOPMUPOBAHHE
COOCTBEHHOT'0 MHEHHS U IO3UIINH.
PerynsituBHbIE: TIJTAHUPOBAHUE CBOUX
JIEUCTBUI B COOTBETCTBHU C

ITOCTaBJIECHHOM 3aJja4eil U YCIOBUSAMU
ee pean3alum.




I1.30] 35.0xkcun pochopa Hayuarcs: XapakrepuzoBarb [To3naBatenbHbIE: yMEHUE BECTH caMO- | OBllajieHHue CUCTEMOM
(V). ®octhopuas cBoiicTBa (hochopHOTO aHTUAPUIA U CTOSATEIBHBINA TIOUCK, OTOOP 3HAHUU
KHCJIOTa U €€ COJIH. ¢bochophoit kuciaotsl. [lonnmars UH(pOpMaLuy, ee NpeodpazoBaHUE.
3HaYeHUE MUHEPAIBHBIX yI00pEeHUI KommyHukaTuBHbBIE: POpMUPOBaHUE
U1 pacTeHUN COOCTBEHHOI'O MHEHMS U MO3ULUH.
[Tosrydat BO3MOKHOCTh HAYUUTHCS: PerynsTuBHbIE: IIaHUPOBAHUE CBOUX
COCTaBJISATh YPABHEHUS peakLui, JIeCTBUI B COOTBETCTBUU C
XapaKTEepU3YIOIIHNX XUMUYECKUE IIOCTaBJICHHOMW 3a/1auell U yCIOBUSIMHU €€
cBoiicTBa okcuna ochopa (V) u peann3alnm.
(hochopHOIT KHCITOTHI, B Pa3bICHATH
UX B CBETE MIPEJCTAaBICHUNA 00
ANEKTPOIIUTUYECKON JUCCOLUALIIH U
O-B nponeccax, npoBoanuThb
KauyeCTBEHHYIO peakiuto Ha pocdar-
VIOH.
Tema 6. Yriepon u kpemuuii (9 u)
I1.31] 36.XapakTepucruka Hayuyarcs: XapakrepuzoBartb [To3HaBaTenbHBIE: BBIABICHUE OBnaneHune cucreMon
yriaepoaa v KpeMHus. | aneMeHTsl [VA-rpynnel (moarpynmst 0COOEHHOCTEH U MPU3HAKOB OOBEKTOB; | 3HAHMM
Annotponus yriiepojia) Ha OCHOBE UX MOJIOKEHUS B| TPUBOJIUTH IPUMEPBI.
yriepoja I-0i CUCTEME U 0COOEHHOCTEHN Ke: B3aumoelicTBrie B X0€ TpyNIOBOU
cTpoeHus ux aToMoB. OOBICHATH paboThl, BEAYT AUAJIOT, Y4aCTBYIOT B
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB | JUCKYCCHUU; IPUHUMAIOT JIpYyroe
a1eMeHTOB [VA-rpynmsl. MHEHUE U MTO3ULHIO.
[Tosydat BO3MOXKHOCTh HAYUUTHCS: P: mporHo3upyroT pe3ynbTaThl ypOBHS
XapakTepru30BaTh aNIOTPOIHIO YCBOEHHUS U3Y4aeMOI0 MaTepuana;
yriepojaa Kak oJIHy U3 MPUYHH MIPUHUMAIOT U COXPaHSIOT Y4eOHYIO
MHOT000pa3usl BEeIECTB. 3a1aqy.
[1.32] 37.Xumnueckue Hayuarcs: OnucsiBaTh cBOMCTBa ITo3HaBaTenbHbBIE: OCYLIECTBIIATh OBnaneHue cucreMon

CBOMCTBA yTJiepoja.
AncopOrus

BEILIECTB B XO€ JICMOHCTPAITMOHHOTO
1 71a00paTOPHOTO IKCIIEPUMEHTA.

MOMCK HY)XHOW MH(OPMAIUH B
ydeOHHUKe, aTiace.

3HaHUHU




(C ucnonvzosanuem
060pyoosanus
«Touxa pocmay)

ColmroaTh TEXHUKY 0€301MacCHOCTH.
Omnpenensitb CBONCTBA IPOCTOIO
BEIICCTBA YIJIsA, UMETh

IIPEJCTABICHUE O aACOPOLMH
ITosrydat BO3MOKHOCTb HAYYHUTHCS:
COCTABJISITh YPABHEHUS] XUMUYECKUX
peakiui, XapakTepU3yOINX
XMMHMYECKHE CBOICTBA yriepoaa

KOMMYHI/IKaTI/IBHI)ICZ YUUTHCA
BbIpaKaTb CBOU MBICJIM B COOTBCTCTBUU
C 3aJla4yaMi U YCJIIOBUSMU

KOMMYHUKAIIUH.
PerynaruBHbIe: NpOrHO3UPOBATH
pe3yabTaThl YPOBHS YCBOCHHE
U3y4aeMoro Marepuaiia.

I1.33| 38.0Okcup yriepona Hayuarcs: Onpenenars ctpoeHue 1 [1: cranoBNIEHME TPUUMHHO- OBnazieHue CUCTEMOM
(1) - yrapusrii ra3 cBoiicTBa okcunaa yriuepona (II), ero CJICICTBCHHBIX CBSI3€l; BBIOOp Haubosiee| 3HAHHWI
¢bu3nonornUecKoe AecTBUE Ha 3¢ GEKTUBHBIX CITOCOOOB pEIICHUS
OpraHH3M YeJIOBeKa. 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX
[TomyyaT BO3MOXKHOCTh HAYYUTHCS: yciosuii. K: ymenue ¢ 1octatouHon
COCTaBJISATh YPABHEHUSI XUMHUECKUX TOYHOCTHIO BBIPAKaTh CBOM MBICIIU B
peaKImii, XapaKTePH3yIOIIIX COOTBETCTBHUH C YCIOBUSIMHU
cBoiicTBa okcuza yriaepoza (1) KOMMYHUKAaIWH.
P: ymenue oprann30oBEIBaTh CBOIO
JesITeIbHOCTb, BBIOUPATh CPesICTBA JIs
peanu3anuy Henei.
I1.34| 39.0kcup yriepona Hayuarcs: O6cyxnaTh cBOMCTBa [1: ananu3upoBaTh U OTOUPATH OBnazieHUE CUCTEMOM

(IV) - yrnekucnbrii
ras.

(C ucnonvzosanuem
000py0osanus
«Touka pocmay)

okcuaa yraepoaa (IV)

[Tomy4aT BO3MOKHOCTh
HAy4YUTBCS: COCTABJIATh YpPaBHEHHE
peakIuu, XapakTepu3yromen
npeBpaleHre KapooHaToB B

THJIPOKapOOHATHI, IPOBOJAHUTH
KayeCTBEHHBIC PEaKIIUU Ha OKCH]T
yriepoza (IV) u kap6oHaT-noH

UH(pOPMAIIHIO; TOCTPOEHHE
JIOTUYECKOM LEMU PaCCyKIACHUM.

K: Bb100Op OCHOBaHUI 1 KPUTEPHUEB C
IEJIBIO BBIACICHUA ITPU3HAKOB, YMCHHUE
C TOYHOCTBIO BBIPAaXKaTh CBOU MBICIIHU B

COOTBETCTBHH C 3a/[a4aMH U
YCIIOBUSIMA KOMMYHHUKAIIHH.

P: npunsiTHE U cOXpaHeHue yueOHOM
3a/1a4u.

3HAHUH




I1.35

40.YronpHas
KHCIIOTA U €€ COJIH.
Kpyrosopor
yriepo/ia B IPUPOIC
(C ucnonvzosanuem

060pyoosans
«Touka pocmay)

Hayuarcs: O6cyxnaTh CBOHCTBA U
YTOJIbHOM KHUCJIOTHI.

[Tomy4aTt BO3MOKHOCTh
HAy4YUThCS: COCTABJIATh YpPaBHEHHE
peakuuu, XapakTepu3yromen
MpeBpalieHne kKapOoOHaTOB B
rUApOKapOOHATHI, IPOBOAUTD

Ka4yeCTBEHHBIC PEaKIIUU Ha OKCH]]
yraepoaa (IV) u kapOoHat-uoH

II: ycranaBnuBaTh NPUYUHHO-
CIICICTBEHHBIE CBA3H.

K: ymenue onpenensars Leau CBOEro
00y4eHHs, CTaBUTh U (HOPMYITHPOBATH

1uis1 ce0s1 HOBBIE 33724 B yueOe u
MO3HABATEIIbHOMN JIEITEILHOCTH,
PasBUBATb MOTUBBLI 1 UHTCPCChHL cBOEH

II03HABATEIbHOU IS TEIHHOCTH.

P: mporuo3upyrot pe3yabpTaTsl YpOBHS
YCBOCHUS M3y4aeMOro MaTepuaa;
INPUHUMAIOT U COXPAHSIOT y4eOHYIO
3amauqy.

OBnageHue CUCTEMOM
3HAaHUU

I1.36

41 ITpakTrueckas
paborta

Ne6. [Toryuenune
OKCHJIa yTriiepo/ia
(IV) u usyuenue ero
cBoucTB. Pacro-
3HaBaHUE
KapOOHATOB.

(C ucnonvzosanuem
000py0osanus
«Touka pocmay)

Hayuarcs: nmomyuaTs 1 cobupath
okcup yriepoaa (IV) B naboparopuu

1 J0Ka3bIBATh HAJIMYHEC JAaHHOI'O ra3a.

[TomyyaT BO3MOXKHOCTh HAYYUTHCS:
Pacrnio3HaBaTh OMBITHBIM MTYTEM
YTJIEKHUCIBIN a3, KapOoHaT - U
CHJIMKAT-HOHBI. Mcromp30BaTh
npUOOpEeTEHHBIE 3HAHUS U YMEHUS B
MIPAKTUYECKOHN EATEIILHOCTH U
MOBCEIHEBHOM KU3HHU C ILIEJILIO
6e30macHoro odpaleHus ¢

BEIIIECTBAMH M MaTepUajiaMu 1
9KOJIOTUYECKH TPAMOTHOTO
MOBEJICHUS B OKpY>Karolleil cpeje

ITo3HaBarenbHbIE: yCTaHABINBATh
MPUYUHHO-CJICICTBEHHBIE CBS3H.
KoMMyHUKaTHBHBIE: YMEHHE
OTIPEIENIATH IIEITH CBOETO 00yUeHUs,
CTaBUThb U (POPMYIHpOBATH IS ce0s
HOBBIE 33]auu B yuebe U
MO3HaBaTEIbHON NeITEIbHOCTH,
pa3BUBaTh MOTHBBI M HHTEPECHI CBOEH
MO03HABATENbHOM JeSITeTbHOCTH.
PerynaruBHbIC: IPOTHO3ZUPYIOT
pe3yabTaThl YPOBHS YCBOCHUS

M3y4aeMOoro MaTepuana; IpUHUMAIOT U
COXPaHSIOT Y4eOHYIO 3a7auy.

OBnageHue CUCTEMOM
3HAHUH




I1.37| 42 Kpemnuii. Oxcun | Hayuarcs: ConoctaBisiTb CBOMCTBA [To3naBaTenbHbIE: yCTaHABIMBATD OBiajieHuEe CUCTEMOM
kpemuus (IV) OKCHJIOB yIjiepoja U KpeMHUs, MIPUYUHHO-CIIEJICTBEHHBIE CBS3H U 3HaHUI

OOBSCHATH NPUYNHY UX Pa3IHUHsL. 3aBUCHMOCTH.

YcranaBinuBaTh 110 XUMHYECKOMN KomMMyHUKaTHBHBIE: TIJIAHUPOBATH LIETU

(dhopMyIie TPUHAJIEKHOCTD BEIIECTB K| ¥ CIIOCOOBI B3aUMOJICHCTBUS, IOHUMATh

onpeAeNéHHOMY KJacCy COSUHEHUM. | TO3UIMIO IPYroro, yuacTBOBaTh B

[TonyyaT BO3MOXKHOCTh HAYYUTHCS: KOJUIEKTUBHOM OOCYXIACHHUH MIPOOIEMBI.

3anuceIBaTh ypaBHEHUS PerynstuBHbie: npuHUMAaTh U

peakuuii B 3JIEKTPOHHO-MOHHOM BHJIE. | COXPaHATh YUeOHYIO 33/1a4y; YUUTHIBATh

OcyIiecTBISATh B3aUMOIIPEBPAIICHUSI | BBIJICICHHBIC YUUTEIIEM OPUEHTUPBI

KapOOHATOB M TUAPOKAPOOHATOB. JEUCTBUS.

Pacrio3naBath ONBITHBIM MTyTEM

YTJIEKUCIBIN a3, KapOoHaT - u

CUJIMKAT-UOHBI.
I1.3 | 43.Kpemuuenas Hayuarcs: Jloka3piBaTh KMCIOTHBIN [To3HaBaTenbHBIE: BBISBIATH OBnaneHue cucteMon
8 KHCJIOTa U €€ COJIU. XapaKTep BBICHINX OKCUIOB YIIepoaa | OCOOCHHOCTH M MPU3HAKU OOBEKTOB; 3HaHUI

Crexuno. [lemeHnT.

U KPEMHHSL.
[Tony4aTr BO3MOKHOCTh HAYUUTHCS:
COCTaBJIATh YPABHEHUS] XUMUYECKUX
pEeaKLnii, XapaKTEPU3YIOIINX
CBOICTBA KPEMHUS, OKCUA KPEMHUS
(IV), kxpemHuEBO# KUCAOTHL. IMeTh
MPEJICTABICHUE O CHIIMKATHOMN
MIPOMBIIIUIEHHOCTH

MIPUBOJUTH IPUMEPHI B KAUYECTBE
BBIJIBUTAEMBIX ITOJIOKEHUM.
KommyHuKaTHBHBIE:
B3aMMOJICUCTBOBATH B XO/€ TPYNIIOBOU
paboThl, BECTH 1MAJIOT, Y4acTBOBATh B
JUCKYCCUU; IPUHUMATD IPYroe MHEHUE
1 MTO3UIIMH, TOMYCKAaTh CYIIECTBOBAHHE
Pa3HBIX TOYEK 3PECHUS.

PerynaruBHbIe: NPOrHO3UPOBATH
pe3yabTaThl YPOBHS YCBOCHHUS
M3y4aeMOro MaTepuana; NpUHUMAaTh 1
COXpaHATh YUeOHYIO 3a/1auy.




44 KoHTponbHas
pabota No2

0 TeMaM:
«Kucnopon u cepa.
Aot u docdop.
Yraepon u
KPEMHUI».

Hayancsi: IMPUMCHATDb 3HAHWA,
YMCHHA U HABBIKU, ITOJTYUCHHBIC IIPU
HU3Y4YCHUHN TEMBI

I1: ymeHue BeCTH CaMOCTOATEIIbHBII
IIOMCK

K: dopmupoBanne coOCTBEHHOTO
MHEHHUS U TO3ULIMH.

P: nnanupoBaHue cCBOUX JCHCTBHII B
COOTBETCTBHUH C IIOCTABICHHOM 3aaucil
U YCJIIOBUSMH €€ pean3aluu, B TOM
YHUCJIe BO BHYTPEHHEM IUJIaHE.

Tema 7. OGmue cBoiicTBa MeTauioB (134)

I1.3 | 45.XapakTepucTuka Hayuarca: Xapakrepuzosarb [To3HaBaTenbHbIE: BBISBICHUE OBnageHue cucTemMoit
9 METAJIOB METaJIJTbI HA OCHOBE HX TIOJIOKEHHUS B | OCOOCHHOCTEH M MPU3HAKOB OOBEKTOB; | 3HAHHIA
MEPUOINYECKON CUCTEME U MPUBOAUTH MPUMEPHI.
0COOEHHOCTEH CTPOEHHUS UX aTOMOB. KoMmMmyHHKaTHBHBIE: B3aUMOJICICTBUE B
OOBACHATH 3aKOHOMEPHOCTH X0/JIe TPYIIOBOM paboThl, BEAYT AUATIOT,
W3MEHEHUS CBOMCTB METAJIJIOB IO Y4aCTBYIOT B JUCKYCCUU; IPUHUMAIOT
nepuoay M B A-rpynnax. JIpyroe MHEHUE U MO3ULHIO.
[TomydaTt BO3MOKHOCTh HAYUHUTHCS: PerynsituBHBIE: TPOTHO3ZUPYIOT
Hccnenosate CBOKCTBA M3yYaeMbIX pE3yNbTaThl YPOBHS YCBOEHUS
BEIIECTB. IPUMEHSTh 3HAHUS O HW3y4aeMOro Marepraia; IPUHUMAIOT U
METAJUTMYECKOMN CBSI3U IS COXPAHSIIOT YYeOHYIO 3a7auy.
pazbsCHEHUS (PU3UIECKUX CBOMCTB
METaJIJIOB
11.40| 46.Haxoxxnenue Hayuarcs: [Tonb3oBaThes [To3naBaTenbHBIE: yCTaHABIMBATH OBnageHne CUCTEMOM

METaJIJIOB B MPUPOJIE
1 o011ue crocoobl ux
MOJTy4eHUs

(C ucnonvzosanuem
000py0osanus
«Touka pocmay)

uHpopManmen u3 Ipyrux UCTOUHUKOB

JUTSI TIOJITOTOBKHU KPATKUX COOOIICHUH.

['oToBUTH KOMIIBIOTEPHBIE
MPE3EHTALINH 110 TEME

[TonmyyaT BO3MOXHOCTh HAYUUTHCS:
Wcnonp3oBarh

MpUOOPETEHHBIE 3HAHNUS U YMEHUS B
MPAKTUYECKOU NeATEIbHOCTH U

NOPpHUYINHHO-CJICACTBCHHBIC CBA3U U
3aBHCHMOCTH.
KOMMYHI/IKaTI/IBHBICI IJTaHUPOBATb
OCIn 1 CITOCOOBI B3aHMOHCﬁCTBHﬂ,
IIOHUMATh IMMO3UIUI0 APYTroro,
Y4aCTBOBATh B KOJUICKTUBHOM

00CYXICHIUHU TTPOOIIEMBI.
PerynarusHble: npuHUMAaTh U

3HAHUH




MTOBCETHEBHOM JKU3HU C TEITBIO
0€30MMacHOT0 O0paIIEHUS C
BEIIECTBAMH U MaTepHallaMH U
9KOJIOTMYECKU TPAMOTHOT'O TTOBEICHHUS
B OKpY’Karouleu cpene

COXPaHSTh YUeOHYIO 3a/1auy;
YUUTHIBATH BBIJICJICHHBIC YUUTEIIEM
OpPUEHTHUPHI IEHCTBUSL.

[1.41| 47.Xumuueckue Hayuarcs: nonb3oBarbes [1: ananu3upoBaTh U OTOUPATH OBnazieHue CUCTEMOM
CBOMCTBa METAJIOB. 3IEKTPOXUMHUYECKUM PSIIOM uH(OpPMAIINIO; BHIABI)KEHNUE TUIIOTE3 U | 3HAHMMA
DNEeKTPOXUMHUYECKUI | HANPSKEHU METAIJIOB, COCTaBIIATh X 000CHOBaHUE; MOCTPOCHHE
PsI HAIPSKEHUN YPaBHEHUSI XUMUYECKHUX PEAKLUN, JIOTUYECKOM LENU PACCYKIACHUM.

METaJUIOB. XapaKTEepU3YIOLIUX CBOMCTBA K: BbIOOp OCHOBaHMI1 U KPUTEPUEB C

(C ucnonvzosanuem METaJJIOB LEJIbIO BBIJCJIICHUS IPU3HAKOB, YMEHUE

0bopydosanus [Tosrydat BO3MOKHOCTh HAYUUTHCS: C TOYHOCTBIO BbIpaXkaTh CBOU MBICIIU B

«Touxa pocmay) OOBSICHSITH CBOWCTBAa METAJIJIOB B COOTBETCTBHH C 3a/ladyaMH U YCIOBUSMU
CBETE MpeACcTaBIeHUI 00 KOMMYHHUKaMU. PerynsaTuBHbIe:
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX HPUHATHE U COXPaHEHUE yueOHOMH
npoleccax 3a/1auH.

[1.42] 48.Cnunassl (cTanb, Hayuatcs: Onpenensts ocobenHoctu | Ilo3naBaTenbHble: yMeHue BecTd caMo- |  OBnafieHHe CUCTEMON
YYI'yH, COCTaBa M CBOMCTB UyT'yHa U CTOSITENIbHBIN TIOUCK, OTOOP 3HAaHUU
JIOPATIOMUHHM, CTaJIH, TIOPATIOMUHHUS, OPOH3bI nH(popMaluu, ee mpeoOpa3oBaHUE.

OpoH3a). [Tosydat BO3MOKHOCTh HAYYUTHCS: Kommyn#kaTuBHBIE: (hopMHUpOBaHUE
Pa3bICHATH TPOOIEMBI O€30TXOTHBIX | COOCTBEHHOTO MHEHHS U TIO3UIIUH.
IIPOU3BOJICTB B METAJUTYPTUU. 3HATH PerynsruBHbIe: MIIaHUPOBAHUE CBOUX
COCTaB M CTPOEHUE CIUIABOB, OTJINYHUE | JIEWCTBHUI B COOTBETCTBUH C
oT Me. YMeTh 00BSACHATH, TOUEMY B IIOCTABJIEHHOM 3a/1a4eil U yCIOBUSIMU €€
TE€XHMKE IIUPOKO UCIOJIB3YIOT CIIJIaBbl| peaju3alii, B TOM YHCIIE BO
BHYTPEHHEM ILJIaHE.
[1.43] 49.1llemounbie Hayuarcs: xapaktepru3oBath I1: cranoBNIEHHE TPUYMHHO- OBnaieHne CUCTEMOn

METAaJJIbI.

IICJIO0YHBIC METAJIBI 10 ITOJIOKCHHIO

CJICICTBEHHBIX CBSI3€H; BEIOOD

3HaHUHU




(C ucnonvzosanuem

B IEPUOANYECKON TabIuIe U

HanOosee 23 (PEeKTUBHBIX CIIOCOOOB

0bopydosanus CTPOEHHUIO aTOMOB pelIeHns 3a/1a4 B 3aBUCUMOCTH OT

«Touxa pocmay) [TonyyaT BO3MOXKHOCTb KOHKPETHBIX YCIOBHH.
Hay4HUThCS COCTABIIATh YPABHEHUS KoMMyHUKaTUBHBIE: YMEHHE C
pEeaKUHUii, XapaKTEPU3YIOIINX JIOCTaTOYHOM TOYHOCTBIO BBIPAXKATh
CBOMCTBA LIEJIOYHBIX METAJUIOB U UX CBOM MBICIIM B COOTBETCTBUU C
COEIMHEHUH, U OOBSACHATH UX B CBETE | YCIOBHSIMH KOMMYHUKALIUU.
MIpe/ICTaBICHHI 00 PerynaruBHbie: ymeHue
3JEKTPOJIUTUYECKON JUCCOLMAIIUN U OpPraHU30BbIBATH CBOIO JIESITEIIBHOCTb,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX BbIOMpaTh CPEeACTBA Ul pealln3aluu
MIPOLIECCOB uenei.

I1.44| 50.Maruwuii. Hayuarcs: xapakrepru3oBarb [IpenmerHsbie: aHAIU3UPOBATh U OBnazeHue cucTeMou
[Ilenouno3emensHple | 3y1eMeHTHI [IA-rpymnmsl o oTOupaTh NH(OPMALIKIO; BBIIBUKEHHE 3HaHUHI
METaJIJIbL. MI0JIOKEHUIO B IEPUOIUYECKON TUIOTE3 U UX 00OCHOBAHMUE;

(C ucnonvzosanuem Tabmauue u crpoenuto [lomyuat IIOCTPOEHHUE JIOTHYECKOH LIETIH

060pyoosansl BO3MOKHOCTb HayUHUTHCSI: COCTABIIATh | PACCYKICHHIM.

«Touxa pocmay) YpaBHEHUS PEaKIIHid, KoMMyHUKaTHBHBIE: BEIOOP OCHOBaHUN
XapaKTEepU3YIOIIUX CBOMCTBA MAarHUsl | U KPUTEPUEB C LIETBIO BbIICICHUS
U €ro COEMHEHUH, U OOBSICHATh UX B | TPU3HAKOB, YMEHUE C TOUHOCTHIO
CBeTe MpeACcTaBIeHU 00 BBIPa)KaTh CBOM MBICIIU B COOTBETCTBUH
NEKTPOIUTUYECKON JUCCOLMALUH U C 3aJ]la4aMU U yCIOBUSMHU
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX KOMMYHHKAIUH.
IIPOLIECCaX.aTOMOB PerynaruBHbie: npuHsTHE U

coXpaHeHHe yueOHOM 3a1auu.
I1.45| 51.Kanbuuii u ero Hayuarcs: xapakrepru3oBaTh [To3HaBaTenbHBIE: BBISIBICHUE OBnageHue cucTemMou

COCIMHEHHS.
KecTkocTh BOOEI U
CIIOCOOBI €€
YCTpaHCHHS.

snemeHTsl [IA-rpynmsl no
MOJIOKEHUIO B IEPUOIUYECKOU
TaOJIMIIEe U CTPOSHHUIO aTOMOB
[Tomy4aT BO3MOKHOCTh

0COOCHHOCTEH U MPU3HAKOB OOBEKTOB;
MPUBOANTH TIPUMEPHI.
KOMMYHI/IKaTI/IBHBIeZ B3aHMOHeﬁCTBHe B
X0JI€ TPYIIIOBOM paOOThI, BEIYT

3HAHUH




(C ucnonvzosanuem
060pyoosanus
«Touxa pocmay)

Hay4YHUThCS: COCTABIIATh YPAaBHCHUS
peakuuil, XapakTepU3yOIUX
CBOMCTBA KaJbIU U €T0 COSANHCHUH,

U OOBSCHATH UX B CBETE
MpeCTaBICHUN 00
UIEKTPOIUTUYECKOHN TUCCOLIMALINY U
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
npoueccax. 3HaTb KaueCTBEHHYIO
PEaKIMIO Ha MOH KaJIbLUsl. 3HATh, UeM
00YyCIJIOBIIEHA KECTKOCTh BO/IBI.
YMeTh pa3bsIACHITH CIIOCOOBI
YCTPaHEHUs )KECTKOCTH

JUajor, y4aCTBYIOT B JUCKYCCHUH;
IIPUHUMAIOT IPYyro€ MHEHUE U
MO3ULIHIO.

PerynaruBHble: IPOTHO3UPYIOT
pe3yJIbTaThl YpOBHS yCBOEHUS
U3y4yaeMoro Marepuania; IpuHUMaloT U
COXPaHSIOT Y4eOHYIO 3a7auy.

I1.46| 52.Anromunmii. [lono| Haywarcs: cocTaBisATh ypaBHEHUS [To3HaBaTenbHbIE: OCYIIECTBIATh NOUCK| OBlIageHUE CUCTEMOM
JKEHUE aTFOMUHHUS B XUMHUYECKHUX PEaKLUM, HYKHOI MH(pOpMAaIK B yueOHUKE, 3HaHUHI
[IEPUOIUYECKON XapaKkTepu3ymoIux o0ure cBoicTBa aTJace.

CUCTEME U CTPOCHUE | AIFOMHUHUS. KoMMyHHKaTHUBHBIE: YUUTHCS BBIPAKaTh
€ro aToma. ITomyyaT BO3MOXHOCTb HAYYUTHCS: CBOU MBICIIA B COOTBETCTBUH C
(C ucnonwvzosanuem OOBSACHATH 3TU PEAKIIUU B CBETE 3a/la4aMy U yCIOBUSIMHU
060opy0o6ans MPECTaBICHUN 00 OKUCIUTENBHO- KOMMYHHUKAaIIUH.
«Touka pocmay) BOCCTAHOBUTEJIBHBIX ITPOLIECCOB PerynaruBHbIe: IPOrHO3UPOBATH
pe3yabTaThl YPOBHS YCBOCHHE
M3y4aeMOro MaTepraa.
[1.47) 53.Baxneiimue Hayuarcs: nokasbiBaTh aM(pOTEpHBIit ITo3HaBaTenbHbIE: YCTAHOBICHUE OBnanenue cucreMon

COCIUHECHUA
AJIFOMHMHUA

XapakTep COSAMHCHHSI, COCTABIISATh
yYpaBHEHHUS COOTBETCTBYIOIINX
XUMHYECKUX PEAKIUn

[Tonydat BO3MOKHOCTh HAYIUTHCS:
OOBSICHATH MIX B CBETE MPEACTABICHUH
00 IIEKTPOIUTUIECCKON AUCCOIUAIIH

MIPUYMHHO-CIIEJICTBEHHBIX CBS3EU U
3aBHCUMOCTH MEX/y OOBEKTaMH.

K: nnanupoBanue 1enu 1 crnocoOsl
B3aUMOJICHCTBHS; 0OMEH MHEHUSIMH,
ITOHMMaHHE MTO3UIIMH MTapTHEpA.
PerynaruBHbie: coxpaHeHHE y4eOHOU
3a/1a4d; YYUTHIBATH BBIIEICHHBIC
YUHUTEIIEM OPUEHTHUPHI IEUCTBUSL.

3HAHUH




I1.48| 54.Kene3o0. [Tonoxe Hayuyarcs: O6cyxaaTh CTpoeHHE I1: mouck u BeIIEIEHNE HEOOXOTUMOMN OBnageHue CUCTEMOM
HUE JKeJe3a B aToma xelne3a, U3NIecKue u nH(pOpMAaINY; CHHTE3UPOBATh 3HAaHUU
MIEPUOIUYECKON XUMHUYECKHE CBOMCTBA JKeJe3a UMEIOIIIeCs 3HaHUs; BBIOOp OCHOBaHUI
cucreme u ctpoere | [lomydar BO3MOKHOCTh HAYUUTHCS: U KpUTEPUEB I IOCTPOCHHUS
€ro aToma. Pa3bICHATH CBOMCTBA XKeEJe3a B CBETE | JIOTMYECKOH LENU pacCy ACHUMH,

MIpPE/ICTAaBICHUI 00 OKUCIUTEIBHO- YMEHHE OJIHO BBIPa’KaTh CBOM MBICIIH.
BOCCTaHOBUTEJIBHBIX MPOLIECCAX U K: ¢popmupoBanue u pazpurue
JJIEKTPOJIUTAYECKON JUCCOLMALIUU TBOPYECKUX CITIOCOOHOCTEH.
P: ymeHue oprann3oBsIBaTh CBOIO
NESITENIbHOCTD, BBIOMPATh CPEACTBA [T
peanu3anuu uesiei.

I1.49| 55.Coenunenus Hayuarcs: 3uars cBoiicTBa [1: BeIABIIEHHE OCOOCHHOCTEN U OBnazieHue CUCTEMOM
JKeesa coenuaenui Fe+2 u Fe+3 MPU3HAKOB OOBEKTOB. 3HaHUH
(C ucnonvzosanuem [TonyyaT BO3MOXKHOCTb K: B3aumozeiicTBuE B X0/1€ IPyNIIOBON
0b60pyoosansl HAy4YUTHCS: COCTABISATh ypaBHEHUS paboThl, BEAYT AMAJIOT, YYaCTBYIOT B
«Touka pocmay) peakIuii B cBeTe MpeCcTaBIeHU 00 JIUCKYCCHUU.

ANEKTPOIIUTUYECKON JUCCOLUAIINH U P: mporHo3upyroT pe3ynbTarhl ypoBHS
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX YCBOEHHUS N3y4aeMOro MaTepuaa.
rpoleccax

I1.50| 56.IlpakTuyeckas Hayyarcs: BBIOIHATH I1: ananu3upoBaTh U OTOUPATH OBnanenune cucreMon

pabota Ne7. Pemenue
AKCIIEPUMEHTATBHBIX
3a/1a4 1o TemMe
«MeTtamibl 1 UX
COCTUHEHUS.

(C ucnonvzosanuem
060pyoosanus
«Touxa pocmay)

AKCTIIEPUMEHTAIIbHBIC 33]1a41
WHIUBUAYAIBHO pa3HBIMU CIOCOOaMU
[TonyyaT BO3MOXKHOCTb

Hay4UThCS: BEIOMpaTh Hanbosee
paIMoHaIbHBINA X0 pElICHUs, AeNaTh
BBIBOJIBI HA OCHOBAHWY HAOJIOIEHUN

“H(POPMAIINIO; BEIIBUKEHUE TUITOTE3 U
X 000CHOBaHHE; IOCTPOCHHE
JIOTUYECKOM LIETH PACCYKICHUM.

K: BbIOOp OCHOBaHMI U KPUTEPHEB C
LIETIBIO BBIJICJICHUS TPU3HAKOB, YMEHUE
C TOYHOCTBIO BBIPAKATh CBOU MBICIIU B

COOTBCTCTBUHU C 3ala4aMU U YCIIOBUAMU

KOMMYHHKAaIIUH.

PGFYHSITI/IBHBICZ IMPUHATUC U
coXpaHeHHe yueOHOH 3a1aum.

3HAHUH

57 KonTponbHas
paborta Ne3 mo

Hayuatcs: npuMeHsTh 3HaHUS,
YMEHHUSI U HAaBbIKH, MOJIyYeHHbIE TIPU

I1: Be1OOp Hanboee >pPeKTUBHBIX
Croco0O0B pEeIICHUS 33724 B




TeMme: «O01mue
CBOICTBa
METAJIIIOBY.

HU3Y4YCHUHN TEMBI

3aBUCHUMOCTH OT KOHKPETHBIX YCIOBHI.
K: ymeHue ¢ 10cTaTtoyHOM MOJTHOTON U
TOYHOCTbBIO BBIPAXKaTh CBOM MBICIIU B
COOTBETCTBUHU C 33Jja4aMH U
YCJIO0BUSAMHU KOMMYHHKAIIUU.

P: mpuHUMAaTh U COXpaHITh YUeOHYIO
3aa4y, CaMOCTOATCIIbHO BBIACIIATH U
(hopMHUPOBATH 11€J1b; COCTABIISATH IJIAH U
MOCIIEI0BATENbHOCTh ICUCTBUM.

Tema 8. OcHoBbl oprannveckoit xumun(10 )

IL.51 Hayuatcs: O6cyxnaTe OCHOBHBIE [To3HaBaTenbHbIE: OCYIIECTBIIATH OBnazeHue cucTeMou
TIOJIOKEHHUS TEOPUH CTPOCHUS MIOKMCK HY>XKHOU MH(POpMAIUH B 3HAHUI
OpraHUYEeCKUX coeTUuHEeHn A.M. yueOHHKe, aTace.
Bbytneposa KoMMmyHUKaTHUBHBIE: YUUTHCS BBIPAXKaTh
[TonyyaT BO3MOXHOCTh HAYUUTHCS: CBOM MBICIIA B COOTBETCTBUU C
3alUCHIBaTh CTPYKTYPHBIE (POPMYIIBI 3a/1a4aMi U yCIOBUSIMH
OpraHMYECKUX BEILECTB Ha IPUMEPE KOMMYHUKAaIUU. PeryiasTuBHbIE:
aJIKaHOB MIPOTHO3UPOBATH PE3YNIHTATHl YPOBHS
YCBOEHUE U3Y4aeMOro MaTepuaia.
I1.51| 59.Ynpomennas Hayuarcs: onpenenste TpuYnuHbI [To3naBaTenbHBIC: yMEHUE BeCTU caMO- | OBlajieHne CuCTeMOM

KIacCupUKaIus
OpPraHHYECKUX
COCTMHECHUH.

MHOT000pa3usi OPraHUYECKUX
BEIIECTB, OCHOBHbBIE MPU3HAKU
KJIacCU(UKALUN OPTAHUYECKUX
COCTUHEHUN

[TonydaTr BO3MOKHOCTh HAYUYUTHCS:
ONPEACIISITH U30MEPBI U3
MPEJI0KEHHOTO IIEPEYUHS
CTPYKTYPHBIX (OPMYJT OpraHUYECKUX
BEIIECTB, OPUEHTHUPOBATLCS B
KJIacCU(PUKAIMKA OPTaHUYECKUX
COCIMHEHHUH

CTOATEIBHBINA TTOUCK, OTOOP
nHpopmanuu, ee npeoOpazoBaHUe.
KoMMmyH#KaTHBHBIE: (HOPMUPOBAHHE
COOCTBEHHOT'O MHEHHUS U TTO3ULIUH.
PerynsruBHbIe: MIIaHUPOBAHUE CBOUX
JEMCTBUIT B COOTBETCTBHU C
MOCTaBJIEHHOM 3a7jaueil U yCIOBUSIMU €€
peanu3ainm.

3HAHUH




I1.52| 60.IlpenensHble Hayuyarcs: O6¢cyxaaTh OTACIbHBIX I1: ymeHue opraHn3oBbIBaTh CBOIO OBiajieHuEe CUCTEMOM
YTJIEBOJIOPO/IBL. MpeACTaBUTENeH aJIkaHOB (METaH, JeSTEIbHOCTD, BRIOMPATh CPEICTBA ISl | 3HAHUI
Mertan, 3TaH. 3TaH, rpomnad, OyTaH), ux (U3HUECKUe| peaau3aluu HeleH.
Y XMMUYECKHUE CBOWCTBA, KommyHuKaTUBHBIE: TPUHUMATH U
orpeziesieHus: TOMOJIOTOB, COXpaHSTh YUeOHYIO 3a/1auy.
TOMOJIOTUYECKOTO psifa PerynstusHbie: popmupoBaHue u
[Tonydat BO3MOXKHOCTh HAYYUTHCS: pa3BUTHE YMEHUN BECTU
COCTaBJISITh CTPYKTYPHBIC (hOPMYJITBI CaMOCTOSTEJIbHBIN TOUCK, OTOOP
aJIKaHOB nHpopMaLuu.
[1.53| 61.Henpenenbusie Hayuarcs: CoctaBnsate cTpykTypHyto | Ilo3HaBarenbHble: yMeHue BecTH camo- | OBiajieHHe CUCTEMOM
YTJIEBOJIOPO/IBI. dbopMyity 3THIICHA, €r0 (U3UYECKHUE U | CTOSATEIbHBINA TTOUCK, OTOOD 3HAHUI
OTuseH. XUMHYECKHE CBOICTBA, KaueCTBEHHbIE | HWH(pOpMaInK, ee Ipeodpa3oBaHue.
peaKkIy Ha HeTpeIeIbHbIC KoMmMmynuKkaTuBHBIC: (hopMHUpOBaHHE
YIJI€BOJOPO/BI. COOCTBEHHOTO MHEHUS U TIO3UIIHH.
[TonyyaT BO3MOXHOCTh HAYYUTHCS: PerynsruBHbIe: MIIaHUPOBAHNE CBOUX
COCTaBIISITh CTPYKTYpHBIE (hOPMYIIBI JIEUCTBUM B COOTBETCTBUH C
TOMOJIOTOB ATHJIEHA MOCTABJICHHOM 3a/1a4€il U YCIIOBHUSIMU €€
peanu3alnu, B TOM YUCIIE BO
BHYTPEHHEM IUIaHE.
[1.54| 62.IToaumepsl Hayuarcs: CoctraBnars ctpykTypHyto | Ilo3naBaTtenbHble: BeIOMpaTh HauOonee | OBnazeHHe CUCTEMOU

dbopmyny aneTusieHa, ero pundecKue
U XMMHUYECKHE CBOMCTBA

[TomyyaT BO3MOXKHOCTh HAYYUTHCS:
COCTaBJIATh YPaBHEHUS XUMUYECKUX
peakiuil, XapakTepU3yIOIINX
CBOICTBA alleTHIIEHA

s pexTUBHBIC CITOCOOBI peIIeHUS
3a/1a4; KOHTPOJIMPOBATH U OLICHUBATh
MPOIIECC U PE3YIIbTaT ACSITEIbHOCTH.
KoMmmyHUKaTUBHBIE: JOTOBAPUBATHCS O
pactipeneneHun PyHKITUN U posieit B
COBMECTHOM JI€SITEIbHOCTH.

P: ymeHue opraHu3oBBIBaTH CBOIO
NEeSITeNIbHOCTD, BRIOMPATh CPEICTBA JIJIS
peanu3anuy menei.

3HAHHUU.




I1.55

63.1IpousBoiHbIE

Hayuarcs: O6cyxnaTh onpeneincHue

Hpe,Z[MeTHLICZ AHAJIM3UPOBATL U

YTJ1€BOJIOPO/IOB. CIHUPTOB, O0IIYI0 (hopMyIly CIUPTOB, | OTOMPATh MHPOPMALUIO; BBIABHKEHUE
CrupTsbl. ¢du3nonoruueckoe aencTre TUIOTE3 U UX 000CHOBAHMUE;
METaHOJIa U 3TaHOJIa HAa OPraHUu3M IIOCTPOEHUE JIOTMUECKOH LeTH
[Tosnydat BO3MOKHOCTh HAYUUTHCS paccyXIeHUA.
COCTaBJIATh YPABHEHHUS PEAKLIMA, KoMMyHHKaTHBHBIC: BEIOOP OCHOBAHHIA
XapaKTEepPU3YIOIIUX CBOMCTBA CIUPTOB| U KPUTEPUEB C LIETBIO BBIICTICHUS
IPU3HAKOB, YMEHHE C TOYHOCTHIO
BBIPaXKaTh CBOM MBICIH B COOTBETCTBUU
C 33J]a4aMu U YCJIIOBUSMU
KOMMYHHUKAIIIH.
PerynsTuBHbIC: IPUHATHE U
COXpaHeHHe y4yeOHOH 3a1auu.
I1.56| 64.KapOoHoBsie Hayuarcs: onpenensite hopmysl [To3HaBaTenbHBIC: CAMOCTOSTEHHO PazButue

KHUCHOTHI. CIIOKHBIE
3¢upsl. XKupbl

MYPaBbUHOHN U YKCYCHOU KHUCIIOT,
HMMETh TPEJCTABIEHUE O CIOKHBIX
adupax

[TomyyaT BO3MOXKHOCTh HAYYUTHCS:
COCTaBJIATh YPAaBHEHUS XUMUYECKUX
peaxkuuii, XapakTepu3yoLmx o01me
CBOMCTBA KHMCJIOT, HA TIPUMEPE
MYPaBbUHOM U YKCYCHOW KHUCIIOT.
cocTaB, (hu3nUYecKre CBOMCTRA,
MIPUMEHEHHUE U OMOJIOTHYECKYIO POJTh
KHUPOB

CO3/1aBaTh aJTOPUTM JEATEIBHOCTH MIPH
pelieHny mpodsieM pa3IuyHOro
Xapakrepa.

KomMmyHukaTuBHBIE: (pOopMHpOBaHUE
COOCTBEHHOTO MHEHHMS U TO3UIUH.
PerynartuBHbIE: yUUTHIBAaTH
YCTAHOBJICHHBIE ITPaBUJIa B
IJIAaHUPOBAHUH U KOHTPOJIE criocoda
pELIEHNS; OCYLIECTBIEHHUE NOILIArOBOT0
Y UTOTOBOT'O KOHTPOJISL.

CaMOONIPEAEIEHUS U
aJICKBaTHOT'O OLICHUBAHUS
CBOUX JOCTHUKEHUU B
MPUMEHEHNUH 3HAHUI B
HOBOH CUTYaLlUH.
CrpemieHue K MO3HAHUIO
TOr0, YTO HEU3BECTHO, HO
WHTEPECHO.




I1.57| 65.YriaeBoabl Hayuarcs: onpenenstsb [To3naBaTenpHBIC: BHIOMpaATh HauboJIEe OBnageHue CUCTEMOM
MOJICKYJISIpHBIE (DOPMYJTBI TIIFOKO3BI, 3¢ heKkTHBHBIE CTIOCOOBI pEIICHUS 3HaHUI
caxapo3bl, Kpaxmasa, IeJUTF0JI03bI, 3a/1a4; KOHTPOJIMPOBATH U OIICHUBATH
KaueCTBEHHYIO PEAKIMIO HA IJIIOKO3Y | MPOLECC U pe3yJbTaT ACATEIbHOCTH.
1 KpaxMaj, OMOJIOTHYECKYIO POJIb KoMMmyHHUKaTHBHBIE: JOTOBAPUBATHCS O
[JIFOKO3BI U Caxapo3bl pactipeneneHuu QyHKIUH 1 posiel B
[Tonydat BO3MOXKHOCTh HAYYUTHCS: COBMECTHOI JeITEILHOCTH.
OTIPEJIEIATh CXOJICTBA U Pa3Iudne PerynaruBubie: ymeHue
KpaxMaja ¥ IeJITI0I03bI OpPraHU30BBIBATh CBOIO JICSITCIIBHOCTD,
BBIOMPATH CPEJICTBA ISl peaTu3aiiu
LEJIEN.
I1.58] 66.AMHUHOKHCIIOTEI. Hayuarcs: onpenenars [To3naBaTenbHbIE: yMEHUE BeCTU caMO- | OBllaieHue CUCTEMOM

benku

MOJICKYJISIpHBIE ()OPMYJIBI TITFOKO3BI,
caxapo3bl, Kpaxmalia, LeJUI0JI03bI,

CTOSATEIHHBINA TIOUCK, OTOOP
UH(pOpMaIINH, ee peodpa3oBaHHE.

3HAHUH

KauCCTBCHHYIO PCAKIIUIO HA I'IFOKO3Y
" Kpaxmall, 6I/IOJ'IOFI/IIIGCKyIO pOJb
TJIFOKO3bI U CaxapO3bl

Honyan BO3MOXHOCTb HAYyYUTHCA:
OIpPEACIIATh CXOACTBA U pa3jIniune
KpaxMaJjia 1 OEJIJTFOJIO3bI

KommyHukaTuBHbIe: (hOpMUpPOBaHHE
COOCTBEHHOTO MHEHHS U ITO3UIUH.
PerynstuBHBIE: ITTAHUPOBAHUE CBOUX
JEUCTBUI B COOTBETCTBHU C
ITIOCTABJICHHOM 3a/ja4eil U YCIIOBUSIMU €€
peanu3anuu.




67.KonTposibHas
pabota Ne4 o Teme:
«Opranuyeck as
XUMUSD.

Hayancsi: IMPUMCHATDb 3HAHWA,
YMCHHA U HABBIKU, ITOJTYUCHHBIC IIPU
HU3Y4YCHUHN TEMBI

[To3naBaTenpHBIC: BBIOOP HauboIee

3¢ (HEKTHBHBIX CIIOCOOOB PEIICHUS
3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX
ycioBuii. KoMMyHHKaTUBHBIE: yMEHUE
C IOCTaTOYHOM MOJHOTOM U TOUHOCTHIO
BBIPAXKATh CBOU MBICJIH B COOTBETCTBUH
C 33J]a4aMu M YCJIOBUSMU
KOMMYyHHKAITHH.

PerynsTuBHbIC: IPUHUMATD U
COXPaHSTh yUeOHYIO0 3a/1auy;
CaMOCTOSITENILHO BBIJCNATDH U
(hopMHUPOBATH 1IEJb; COCTABIIATH IUIAH U
IMOCJIEN0OBATEILHOCTD NEUCTBUMN.

PazButne
CaMOONPEAEIEHUS U
aJICKBaTHOI'O OLICHUBAHMS
CBOMX JIOCTHIKCHHUI B
MPUMEHEHUU 3HAHUM B
HOBOH CUTYallUH

68.006006111EH1E
3HAHUU, TOTYYEHHBIX
B 9 K.

Hayuarcs: 06061maTe OCHOBHBIE
MOHATHS Kypca XUMUU 9 Kiacc

Ilo3HaBaTenbHBIE: CAMOCTOSATEIBHO
CO3/1aBaTh aJTOPUTM JEATEIBHOCTH MIPH
pelieHny mpodsieM pa3IuyHOro
Xapakrepa.

KomMmyHukaTuBHBIE: (pOopMHpOBaHUE
COOCTBEHHOTO MHEHHMS U TO3UIUH.
PerynartuBHbIE: yUUTHIBAaTH
yCTaHOBJICHHbIE ITPaBUJIA B
IJIAaHUPOBAHUH U KOHTPOJIE criocoda
pELIEeHNs; OCYHIECTBIEHNE NOILIAarOBOTO
Y UTOTOBOT'O KOHTPOJIS
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