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PABOYAS ITPOTPAMMA 11O XUMHH 9 KJI. 11O PI'OC ( k yueonuky O.C. I'abpuessina)

IosicHuTeNLHAA 3aNMNCKA

Pabouast mporpamma 1151 9 kitacca 061e00pa3zoBaTEIbHBIX YUPEKIACHUI

(6a30BbIil YPOBEHB).
PaGouast mporpaMMa coCTaBiI€Ha B COOTBETCTBHH C TpeOoBaHMsIMH DenepalbHOTO rocyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa OCHOBHOTO 00mIEro oOpa3oBaHUs BTOPOTO
nokosneHus, [IpuMepHO# mporpaMMbl OCHOBHOTO 00IIero 00pa3oBaHMs 10 XMMUHM U aBTOpPcKoi [Iporpammel kypca xumun i §-9 KiaccoB 00me0Opa3oBaTENIbHBIX YIPEKACHUH
(6azoBsrit ypoenp) O.C. 'abpuensna (2012roga). Hactosmmas nporpaMMa y4uTeIBaeT peKOMEHIaNuH [IpiMepHO mporpaMMBl 110 XUMHH IS OCHOBHOM IITKOJTEI.

Paboyas mporpamMma IO XHMHH: KOHKPETH3HPYET MOJNOXeHUS (DyHIAMEHTaNbHOTO sApa COICpIKaHUs OOYYCHUs XUMHH C YYETOM MEXIPEIMETHBIX CBS3eil y4eOHBIX
MIPEAIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA; OIPENeIsieT MOCIeIOBaTeNbHOCTh U3YUCHHS SANHUIL COACP)KaHUs O0ydIeHUsI XUMHUU ¥ (OPMHUPOBAaHUS (Pa3BUTHS) OOLINX YYEOHBIX H
crieln(pUYSCKUX MPEIMETHBIX YMEHUI; Ta€T OPHEHTHPOBOYHOE PacIpee/ieHue y4eOHOT0 BPEMEHH 110 pa3JielaM i TeMaM Kypca B MOJAJbHOCTH «HE MEHEE».

CopeprxaHue IporpaMMBl HallpaBIEHO HAa OCBOCHME 3HAHUM 1 Ha OBJIaJICHHE YMEHUSIMH Ha 0a30BOM ypOBHE, 4TO cooTBeTcTByeT OOpa3zoBaTenbHON nporpaMMe mKoisl. OHa
BKJIFOYAa€T BCE TEMBI, IIPEAYCMOTPEHHBIE (helepaTbHBIM IOCYAapPCTBEHHBIM 00pa30BaTeIbHBIM CTAHJAPTOM OCHOBHOTO OOIIEro 0Opa3oBaHMS 10 XMMHH M aBTOPCKOW IpOorpaMMoin
y4e0HOro Kypca.

IMporpamma Kypca «XHUMHH» TIOCTPOCHA Ha OCHOBE CIMPAJIBHOW MOJENH, MPEIyCMAaTPHUBAIOIICH IOCTENEHHOE Pa3BUTHE M YIIyOJeHHE TEOPETHUECKHX IPEJICTABICHUH IpH

JIMHCHHOM O3HAaKOMJICHHUH C OSMIIMPUYCCKHUM MATEpHUAJIOM

B npeaMeTax €CTECTBEHHO-MATEMATUYCCKOT'0 NUKJIa BEAYIIYTO POJIb UT'PACT NO3HABATCIIbHASA ACATCIIBHOCTD U COOTBECTCTBYIOIINC el mo3HaBaTeIIbHBIC y‘l€6HBI€ Z[eﬁCTBHﬂ. B cBs3m ¢

OTHUM OCHOBHBIMH L EJIAMH oﬁyqemm XHMHH B OCHOBHOM IIKOJIC SBJISFOTCS:

1) ¢dopmupoBanue y oOydaromuxcs yMEHHs BHAETh M IOHHUMaTh LEHHOCTh OOpa3OBaHMs, 3HAYMMOCTb XMMHYECKOTO 3HAHUS JUIA KaXKJOr0 YeJOBEKa HE3aBUCHMO OT €ro
poQeCCHOHANILHON NeATeNIbHOCTH; YMEHHS pa3inyaTh (aKThl W OLIEHKH, CPaBHUBATh OIICHOYHBIE BBIBOJBI, BHJIETh MX CBSI3b C KPUTEPUSIMH OLEHOK W CBSI3b KPUTEPUEB C
OIPEIEIICHHOM CHCTEMO LIEHHOCTEH, (dhopMynHpOBaTH u 00OCHOBBIBATH COOCTBEHHYIO MO3ULUIO;
2) dbopmupoBaHre y 00y4aromMXCS IEIOCTHOTO MPEACTABICHHUS O MHUpPE M POJIM XHMHHM B CO3JaHHHM COBPEMEHHOM €CTECTBEHHO-HAyYHON KapTHHBI MHpPa, YMEHHS OOBSACHSITH
00BEKTHl W TPOIECCH OKPYXKaIolel IeHCTBUTENLHOCTH — NPUPOJHON, COIHMAIBLHON, KYJNBTYPHOH, TEXHHYECKOH Cpenbl, WCIONB3yS JUIsl DTOTO XUMHYECKHE 3HAHUS;

3) mpuoOpereHue OOYyYAIONIUMUCS OIBITa Pa3HOOOPA3HOW EATENHHOCTH, IMO3HAHWS W CaMOIIO3HAHWS; KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMITETEHTHOCTEH), WMEIONIUX



YHUBEpCAJIbHOE 3HAYCHUE JUISl PA3IMYHBIX BHUJOB JESATENBHOCTH: pEIIeHUs NpoOieM, NPHUHATHS pEIIeHWi, MMOMCKa, aHajiu3a M oOpabOTKM WH(OpMAIMK, KOMMYHHUKATHBHBIX
HaBBIKOB, HABBIKOB H3MEPEHUM, COTPYAHMYECTBA, 0€30IIaCHOT0 00palIeHHs ¢ BEIECTBAMH B IOBCEHEBHON JKH3HHU.

3agayamMu u3y4eHns y4eOHOro npeamera « XuMus» B 9 Kiacce SBISIOTCS:

yueGHbIe: HOPMHUPOBAHIE CUCTEMBI XUMHUUYECKUX 3HAHUI KaK KOMIIOHEHTa eCTeCTBCHHOHAYYHOM KapTHHBI MUPA;

pa3BUBAIOIIMe: Pa3BUTHE JIMYHOCTU OOYYAIOIIMXCS, UX HMHTEIUICKTYalbHOS M HPAaBCTBEHHOE COBEPLICHCTBOBAaHME, (POPMHUpPOBAHWE y HHX TI'yMAaHUCTHYECKHMX OTHOIUICHUI U
9KOJIOTMYECKH 11e1€CO00pa3HOro NOBEACHH B OBITY U B TPYLOBOU JEeATEIbHOCTY;

BOCIHUTATENbHBIE: (HOPMHUPOBAHUEC YMCHHU OC30MACHOrO OOpAIICHUS C BEINCCTBAMHM, HCIOJB3YEeMBIMH B IOBCCAHCBHOW JKM3HHU; BBIPAOOTKA TOHHUMAHUS OOIICCTBCHHOM
MOTPEOHOCTH B Pa3BUTUU XMMUH, a Takoke (JOPMHUPOBAHKE OTHOLICHUS K XUMHH KaK K BO3MOXKHOU 007acTH OyAylel NpaKTH4ecKO! NesITeNbHOCTU.

O0uias xapaKkTepHCTHKA Y4eOHOro npeaMera « XHMHUsD

B cootBercTBUM ¢ DenepalbHEIM TOCYJapCTBEHHBIM 0OPa30BaTENIbHEIM CTaHAAPTOM OCHOBHOTO OOLIEro 0Opa3oBaHMs y4allWecs AOJDKHBI OBJIAJICTh TAKMMH MO3HABATEIHEHBIMU
y4eOHBIMH ACHCTBHAMHE, KaK yMeHHE (DOPMYJIHMPOBaTh MPOOJIEMY W THIIOTE3Yy, CTABUTH LIENU W 3aJadd, CTPOMUTH IUIaHBI JOCTHIKCHUS IIeeil M pelleHHs IOCTaBJICHHBIX 3alad,
NPOBOJMTH IKCIIEPHUMEHT W Ha €0 OCHOBE NEJaTh BHIBOJBI U YMO3AKIOUYCHHS, MIPEACTABIATh UX M OTCTaWBaTh CBOIO TOYKY 3peHHs. Kpome aToro, ydarmmecs: JOJKHBI OBIAJCTh
npHeMaM¥, CBSI3aHHBIMH C ONpENeNICHHEM MOHSITHI: OrpaHUYMBATh WX, ONUCHIBATh, XapaKTEPU30BaTh U CpaBHUBATh. CleOBATENBHO, IPH W3YyYCHHH XHMMHH B OCHOBHOH ILIKOJIE
ydamuecs J0JKHBI OBJIA/IETh y‘le6HLIMI/I HeﬁCTBHﬂMH, TMO3BOJIAIOIIUMHA UM JOCTUYD JIMYHOCTHBIX, IPEAMETHBIX U METAIIPEAMETHBIX O6paSOBaTeHBHLIX PE3YIbTATOB.

Ipemiaraemas mporpaMma I10 XMMHH PacKphIBaeT BKJIaA y4eOHOro MpeaMeTa B JOCTH)KEHHUE LieJied OCHOBHOTO 00IIero oOpa3oBaHUs U ONPEAesIeT BaXKHEeHIIne cojepiKaTelbHbIe

JIMHUU TpEAMETA:

BEIIECTBO — 3HAaHHUSI O COCTaBE M CTPOCHHM  BEHIECTB, MX BaXHEUIIMX  (UIUUCCKUX U  XUMHYECKHX  CBOWCTBAaX, OHOJOTMYECKOM JCHCTBUW,
© XHMHYeCKasi peaKnusi — 3HaHUS OO0 YCIOBHAX, B KOTOPBIX TMPOSBISIIOTCS XHMHUYCCKHE CBOWCTBA BEIIECTB, CIIOCO0AaX YIPABICHUS XHMHUYECKHMH IPOIECCaMU;
npUMeHeHHe BellecTB — 3HAHWS M OIBIT NMPAKTHYSCKOW MEATETHHOCTH C BEIIECTBAMHU, KOTOPBIE HamOoJee YacTO YHOTPEOISIOTCS B ITOBCEIHEBHON JKH3HH, IIUPOKO
HCTIONb3YIOTCS B MIPOMBIIIJIEHHOCTH, CEIIbCKOM XO35MCTBE, Ha TPaHCIIOPTE;

* I3BIK XUMHH — CHUCTEMa BOXHEWIINX MOHATUI XMMHUH ¥ TEPMUHOB, B KOTOPBIX OHU OINKCHIBAIOTCS, HOMEHKJIATYpa HEOPTaHMICCKHUX BEIIECTB, T. €. MX Ha3BaHUs (B TOM YHCIC H
TpI/IBI/IaJ'IBHI)Ie), XUMHNYECCKUC (bOpMyJ'IBI 1 YPaBHCHHUSA, a TAKKE IIpaBUJia n€peBoia I/IHq)OpMaHI/II/I C €CTECTBCHHOTI'O sI3bIKA HA A3BIK XUMUU U O6paTHO.

ITpu oTOOpe comepxkanwsi, KOHKPETUIUPYIOMIETO POTPaMMYy, YIUTHIBAIOCH, YTO MepeT 00IMM 00pa3oBaHUEM He CTOUT 3ajada MpoeCCHOHATBHONM MOATOTOBKY 00y4Jalomuxcst. 9To
OIPEJICTUIO TIOCTPOSHHE Kypca Kak OOLIeKYJIbTYPHOIO, HAlpaBJICHHOTO, MpeXae Bcero Ha (opMupoBaHHME M pa3BUTHE HHTEpeca K H3YyYCHHIO XUMHU. YUYTeHa OCHOBHas
0COOEHHOCTH ITOIPOCTKOBOTO BO3pacTa — HavaJlo epexo/ia OT JAETCTBA K B3POCIOCTH, KOTOPBIH XapaKTePU3yeTCsl pa3BUTHEM MTO3HABATEIEHON CEPHI.

Ha »Tame ocHOBHOTO 00IIEro cpeaHero oOpa3oBaHUS MPOHMCXOAHUT BKIIOYCHHE OO0YYAIOIIUXCS B MPOEKTHYIO M HCCIICAOBATEIBCKYIO JIEATEIBHOCTh, OCHOBY KOTOPOW COCTAaBIISIOT

TaKUC YHHUBEPCAJIbHBIC y‘IeGHLIe HeﬁCTBHﬂ, Kak yYMCHUC BUICTH HpOGJ’IeMLI, CTaBUTb BOIIPOCHI, KJ'IaCCI/I(i)I/IHI/IpOBaTI), Ha6J'IIO}_'laTL, MNpOBOAUTH JOKCIICPUMCHT, ACJaTb BBIBOJAbLI U



YMO3aKJIIOUeHHs], OOBSICHATh, TOKa3bIBaTh, 3ALIUIATh CBOM UICH, NaBaTh ONpeaeneHus MoHATUAM. Cro/a jke€ OTHOCATCS NMPUEMBI, CXOJIHBIE C ONpeAeICHUEM MOHITUI: ONMUCAHUE,
XapaKTepUCTHKA, Pa3bsCHEHHE, CpaBHEHHE, pasznuicHue. DOpMHpPOBAaHHWE 3THUX YHUBEPCAIBHBIX Y4YEOHBIX ACHCTBHII HauMHAeTCs €€ B HA4YalbHOM IIKONE, a B Kypce XUMHHU
OCHOBHOHM IIKOJIBI NPOMCXOANT MX Pa3BUTHE M COBEPIICHCTBOBAHHE. B CBA3M C 3TUM pe3epBHBIC Yachl IUTAHUPYETCS HCIOIb30BaTh Ha ()OPMUPOBAHWE W PA3BUTHE YMEHHH

HpOCKTHOﬁ u HCCHG,HOB&TCHBCKOﬁ ACATCIIBHOCTH, YMEHUE BUIICTH HpO6JICMI>I, A€JIaTh BBIBOABI 1 YMO3AaKIIFOUCHUS.

MecTo yueOHOr0 npeaMeTa B yHeOHOM IJIaHe

OCOOCHHOCTBIO  COZIEpKaHMsI Kypca «XHMHUs» SIBISIOTCS TO, YTO B Oa3UCHOM yueOHOM (00pa3oBaTenbHOM) IUIAHE STOT MPEIMET MOSBISETCS MOCIEJHUM B Py H3YYEHHs
€CTECTBEHHOHAYYHbIX JAWUCHUIUIMH. J[aHHAs  HEOOXOAMMOCTH  OCBOGHHS OOBSCHSETCS TEM, YTO IIKOJbHUKM JIOJDKHBI 00JajnaTh HE TOJIBKO OIpPEJCIICHHBIM 3aracoM
Npe/IBapUTEIbHBIX €CTECTBEHHOHAYYHBIX 3HAHUM, HO W JOCTATOYHO XOPOLIO Pa3BUTHIM AOCTPAKTHBIM MBIIUICHHEM. Y4YallUMHUCS YK€ HAaKOIJICHbl 3HAHUS IO CMEKHBIM
JOUCLMIUTMHAM LUK OHOJIOTUH, QU3HKH, MATeMATHKH, Teorpaduu, copMHUPOBAIUCE YMEHHS aHAJIM3UPOBATh, BECTH HAOJFOICHUS, CPAaBHUBATh 0OBEKTHI HAOIIOJCHHSL.

B cooTBeTcTBHM ¢ y4eOHBIM IUIAHOM Ha MU3yYCHHE XMMHHU B 9 Kiacce OTBOIUTCS 2 Yaca B Heneldro, 70 4acoB B T0J, IPH HOPMAaTHBHOM MPOJOJDKUTEIEHOCTH y4eOHOrO roaa 35
y4eOHBIX Heslellb. B COOTBETCTBUH €O CIIOKMBILEHCS NPAKTHKOW OPraHU3aliid OCHOBHOI'O O0ILIEero 00pa3oBaHus B 00pPa30BaTENbHBIX YUPEKICHHUAX 00IIero o0pa3oBaHus peaabHas
HPOJOJDKUTENIBHOCTD Y4eOHOro rojia MeHbIIe HOPMAaTHBHON U cocTaBiseT 34 yyeOHble Hexenu. TakuMm oO0pa3oM, BpeMs, BblIesieMoe pabounMy y4eOHBIMHU TUIAHAMH Ha H3y4YCHHE
XMMHH B 9 KJTacce Ha NMpakTHKe paBHO 68 dacam.

C y4éToM Hen30eXKHBIX MOTePh YUeOHOrO BPEMEHH, BbI3bIBAEMbIX PAa3JIMUHBIMM OOBEKTHBHBIMH NPUYMHAMH, a TaK)KE HEOOXOAMMOCTH BBIICIEHHS JOMOJHUTEILHOTO BPEMEHH Ha
U3yYCHHE OTACNIBHBIX BOIIPOCOB Kypca XUMUH IPOrPaMMOi NIPEAYCMOTPEH OONBIIONH 006EM pe3epBHOrO BpeMeHH -4 Jaca.

[TporpaMmoii IpeaycMOTPEHO NPOBEICHHE:

KOHTPOJBHEIX padoT — 4,

MpaKkTHIeCKuX padoT — 5 gacos.

CpoK peanm3annuy IporpaMMBbl — OAWH Y4€OHBIH ToI.

®DopMbl, METOABI U CpPecTBA 00yYeHHsl, TEXHOJIOTUH

Benymmvu MetomamMu oOydeHHS] TpPEAMETY SIBISIOTCS: OOBSICHUTEIBHO-MIDIIOCTPATUBHBIA WM PENPOAYKTUBHBIA, XOTS HCIONB3YeTCS M YacTHYHO-TIOMCKOBBIM. Ha ypoxax

UCTIOJNB3YIOTCS AJIEMEHTHI CIIEAYIONMX TEXHOJIOTHIi: JINYHOCTHO -OPUEHTHPOBAHHOE 00yueHHe, 00ydeHune ¢ mpuMeHeHrneM onopHeix cxeMm, UKT, npoekTHas nesTenbHOCTb.
Hcnons3ytotes cienyromue GopMbl 00ydeHUs: ydeOHbIE 3aHATHS, SKCKYPCHH, HaOJIOZEHUs, OIBITHI, SKCIIEPUMEHTHI, paboTa ¢ y4eOHOW M IOMOJIHUTEIBHOM JINTEpaTypoii,

aHaJ M3, MOHHUTOPHHI, HCCIenoBaTenbckas pabora, mpeseHTanus. OnpenesieHHOE MECTO B OBJIAJIGHMM JAaHHBIM KypCOM OTBOJMTCS CaMOCTOSITENBHON padoTe: MOATOTOBKA

TBOpPYECKHUX paboT, COOOUICHUH, pedepaTos.



@opMBbI NPOMEKYTOUHON 1 HTOTOBOI aTTeCTANUM

ITpomexyTouHas aTTecTanys MPOBOJUTCS B (hopMe:

- TECTOB;

-KOHTPOJIBHBIX;

- CAMOCTOATENFHBIX paboT;

- IPaKTHYECKHUX;

- TBOPYECKHX PadoOT.

VYyamuecs IpoxoJaT UTOTOBYIO aTTecTaiuo — B Buae ['MA.

OOyuenne Bepércs no yueOHuky O.C.I'aGpuensH «Xumus 9 Kiacc», KOTOPBIH COCTaBIISIET €IUHYIO JHHHIO y4eOHHMKOB, COOTBETCTBYET (elepallbHOMY TOCYIapCTBEHHOTO

00pa30BaTeNbHOTO CTAaHIAPTA BTOPOTO TIOKOJICHUsT 6a30BOT0 YPOBHS M peanu3yeT aBTopckyro nporpammy O.C.I'abpuensana ( 2012r.)

Pe3yabTaTam ocBOeHMsI Kypca XUMHH

HpI/I HN3y4YCHUHN XUMHHU B OCHOBHOI IIIKOJIe 00eCIIeUrBaACTCS JAOCTUIKECHHUEC JIMTHOCTHBIX, METAIIPCAMCTHBIX U NPEAMETHBIX PE3YyJIbTATOB.

JIM4HOCTHBIE:
® B IIEHHOCTHO-OPHEHTAIIMOHHON cepe — YyBCTBO TOPAOCTH 32 POCCHICKYIO XUMHUECKYIO HAyKy, TYMaHHU3M, OTHOIIEHHE K TPYAY, IeJeyCTPEMIIEHHOCTD;
e  (opmHupoBaHUE IEHHOCTH 3I0POBOTO M Oe30macHOro oOpas3a )KM3HHU; YCBOEHUE MPABUI HHIUBUYaIbHOTO U KOJUIEKTUBHOTO 0€30MaCHOTO TOBEIEHUS B UPE3BBIYAHBIX
CUTYalUAX, YTPOXKAIOIUX KU3HU U 3J0POBBIO JIIOJAEH;
® B TPYIOBOIi chepe — rOTOBHOCTH K OCO3HAHHOMY BHIOOPY HallbHEWIIe 00pa3oBaTeIbHON TPACKTOPHUH;
® B II03HABATEIbHOHN (KOTHUTHBHOM, MHTEIUICKTYaIbHOI) Chepe — YMEHHE YIPABIATh CBOCH MO3HABATEILHON JCATEIEHOCTHIO.
e  (opmupoBaHUE OCHOB PKOJIOTHIECKON KYJIBTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJOTHYECKOTO MBIIUICHHS, PA3BUTHUE OIBITA YKOJIOTHUECKU

OpHGHTHpOBaHHOﬁ pe(l)JIGKCI/IBHO'OHGHO‘IHOI\/II n HpaKTH‘IeCKOﬁ ACATCIIBHOCTU B ) KU3HCHHBIX CUTYAIUAX;

MeTanpeaMeTHbIe:
® YMEHHE CaMOCTOSITEIILHO OMPEAEIsATh eI CBOEr0 OOYyYeHHs, CTaBUTh M (HOPMYIHPOBATh JJis ceOsl HOBBIE 3a/1a4u B y4€Oe W MO3HABATEIbHON JIEATEIBHOCTH, Pa3BUBATH

MOTHBBI U HHTEPECHI CBOEH MM03HABATEILHOM €SI TEIbHOCTH;

® yMEHHE CaMOCTOSITEIbHO IIAHUPOBATh MYTH JOCTIKECHHUS LIeJeH, B TOM YHCIIe albTepHATHBHBIC, OCO3HAHHO BHIOMpATh Hanbosiee Y3 QEeKTUBHBIE CITOCOOBI pelIeHNsT YIeOHBIX



U II03HABATEIbHBIX 3a1ad4;

® YMEHHME COOTHOCUTH CBOU JCHCTBUS C ILNIAHUPYEMBIMU PE3YJIbTaTaMHU, OCYILECTBIATh KOHTPOJIb CBOEH AEATEIbHOCTU B IIPOLIECCE AOCTUXKECHHS PE3yJbTara, ONpPENeisaTh
CHoCOObI IEHCTBHI B paMKaXx IPEIUIOKEHHBIX YCIOBHUH 1 TPeOOBaHUH, KOPPEKTHPOBATh CBOU JEUCTBHS B COOTBETCTBUH C M3MEHSIOLIEHCS CUTYalNeH;

® YyMEHHUE OLICHHBATh PABUJIHLHOCTH BBINOJIIHEHUS YUeOHOH 3a/1aui, COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHS;

® BJIaJICHHE OCHOBAMHU CAMOKOHTPOJISI, CAMOOIIEHKH, IPUHSATHS PELICHUH U OCYILECTBIEHHS OCO3HAHHOTO BBIOOpA B yUeOHOW M TIO3HABATEIILHOM JEATEIBHOCTH;

® YMCHHE OIpENCNATh IOHATHSA, CO34aBaTh OOOOIICHMS, YCTAaHABJIMBATH AHAJOTWH, KIACCH(HUIMPOBATh, CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS M KPUTCPUHM JUIS
KIaccU(UKaIMK, YCTaHABINBATh IPUYNHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE PACCYXKICHUE, YMO3aKIOYeHHe (MHIYKTHBHOE, AEAYKTHBHOE W MO aHAJIOTUH) U
JIeJIaTh BBIBOJIBL,

® YMEHHE CO3/1aBaTh, IPUMEHSITH U IPE0OPA30BHIBATH 3HAKU M CHMBOJIBI, MOJIEITH U CXEMBI JUIS PelIeHHs Y4eOHbIX U TI03HABATEIbHBIX 3a/1a4;

e yMEHHE OPraHU30BBIBATH YUeOHOE COTPYIHHUYECTBO U COBMECTHYIO JIEATEIBHOCTh C YUHTEIEM M CBEPCTHHKaMM; paboTaTh MHIAMBMIYalIbHO M B IpYIIE: HAXOIUTh oOIIee
pelleHre U pa3perars KOHGIMKTH HA OCHOBE COTJIacOBaHMs MO3UIMK U y4éTa HHTEPECOB; (OPMYIHPOBATh, apTYMEHTHPOBATh U OTCTanBaTh CBOE MHEHHE;

® yYMCHHE OCO3HAHHO HMCIIOJIb30BATh PEUEBHIE CPEACTBA B COOTBETCTBHH C 331a4eii KOMMYHHKAIMHU JUIS BBIP2)KEHUsI CBOMX YyBCTB, MBICIIEH U MOTPEOHOCTEH; TIIAHUPOBAHUS 1

perymsinun cBOCH JACATCIBHOCTH, BJIaICHUC YCTHOﬁ ¥ TUCHMCHHOM pcCubto, MOHOJIOTTYECKON KOHTESKCTHOM PCUBbLO;

e (opMHpOBaHHE U pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH MCIIOJIb30BaHUS HHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHII;
e (QopMHpOBaHHE M Pa3BUTHE IKOJOTMYECKOTO MBIIUICHUS, YMEHHE NMPUMEHSTh €0 B MO3HABaTENbHONW, KOMMYHHKATHUBHOM, COIMANbHOM MpPAaKTHKE U NMPOo(hecCHOHATbHON

OpHUCHTAaIUH.

[IpeamerHbie:

1.B no3naBartenbHOii cepe:

® J1aBaTh ONpEICICHHUS U3YYCHHBIX MMOHATHH: «XUMUYECKUHN JIEMEHT», «aTOM», KHOH», KMOJICKYJIa», KIPOCTHIC U CIIOKHBIC BEIIECTBAY, KBEIIECTBOY, «XUMHUYECKas popMyIia,
«OTHOCHTEJBHAS aTOMHAsi Maccay, OTHOCUTEIbHAS MOJICKYIISIPHAS MACcCay, «BAJICHTHOCTBY, «CTEICHb OKUCIICHUS, «KPUCTAIUTUICCKAS PEIICTKAY, KOKCHIIBD», «KUCIOTEI,
«OCHOBAHHSA», «CONH», «aM(OTCPHOCTHY, «UHIUKATOP», «ICPUOJUUCCKUI 3aKOH», «IIEPHOANICCKAS TaONMIa», «H30TOIBI», «XUMHYECKAs  CBSI3bY,
«QIEKTPOOTPHUIIATEIIEHOCTEY, «XHMHUYECKAs PEaKIUM», «XHMHUECKOE YpPaBHCHHE», «TCHETHUYCCKAas CBS3b)», OKHCJICHHE», «BOCCTAHOBICHHEY», «IJICKTPOJUTHUCCKAS
JUCCOIHAIHS, «CKOPOCTh XUMHUECKON PEAKIINUY,;

® OIUCaTh AEMOHCTPALMOHHBIC M CAMOCTOSATEILHO MPOBEICHHBIC XUMHUYCCKHE IKCIICPUMCHTHL,

® OIIMCBIBATH U PA3JINYATh U3YUCHHBIC KJIACChl HCOPTaHNMYCCKUX COCHHHCHHﬁ, IIPOCTBHIC U CIIOKHBIC BEIECTBA, XUMHWYCCKUEC PECAKIINH,



® KJIacCU(HULIUPOBATH U3YYCHHBIE OOBEKTHI U SIBICHUS;

e JlenaTh BBIBOJABI M YMO3AKJIIOYECHUS M3 HaOJIOAEHUH, M3yYCHHBIX XMMHYECKHX 3aKOHOMEPHOCTEH, NPOTHO3MPOBATh CBOMCTBA HEWU3YUYEHHBIX BELIECTB IO AHAJIOTHH CO
CBOMCTBaMH U3Yy4EHHBIX;

® CTPYKTYpHpPOBAaTh N3yUECHHBII MaTepHall 1 XUMUUECKYIO HH(POPMAIIHIO, TOTYICHHYIO U3 APYTUX HCTOYHUKOB;

® MOJCJIUPOBATH CTPOCHUE aTOMOB 3JICMCHTOB 1-3 Nepruoa0B, CTPOCHHUEC MMPOCTHIX MOJICKYJI;

2.B HeHHOCTHO — OpUEHTALlMOHHOM cdepe:

® aHAJTM3HPOBATH M OIICHUBATH MOCICACTBHS I OKPYIKAIOIIEH cpe/ibl OBITOBOM U MPOU3BOJCTBEHHOMN ACATSILHOCTH YCIOBEKA, CBA3aHHOMN ¢ MepepadOTKOM BEIECTB;
3. B tpynosoii cdepe:

® [IPOBOAUTH XMMHUUYECKUH IKCIIEPUMEHT;
4. B cdepe 0€301aCHOCTH KU3HEAESATEIHLHOCTH:

® 0Ka3bIBaTh IEPBYIO MIOMOILb IIPH OTPABICHHSX, 0)KOTaX U APYTHX TPABMaX, CBSI3aHHBIX C BEIIECTBaMH U JJaOOPaTOPHBIM 000PYI0BaHHEM.



OcHOBHoOE cofep:kaHHe Kypca

BBenenne. O0mas xapaKTepuCcTHKA XHMHYECKHX 3JIeMEeHTOB M XuMH4ecKkux peakuuii. Ilepuoauyecknii 3akon u [lepuoanyeckasi cuctema

xumuuyeckux diemMeHToB 1. U. MenaeaeeBa (104)

XapaKTepHCTHKa AJIEMEHTa 110 €T0 MOJIoKeHUIo B Ilepuoamueckoil cucteme Xxumuaeckux anmemMenToB 1. 1. MernaeneeBa. CBoiicTBa OKCHIOB, KACJIOT, OCHOBAaHIH U COJICH B CBETE
TEOPHUHU DJICKTPOJIMTHYECKOH AMCCOIMAIMU W OKHCJICHUs-BOCCTAaHOBICHUS. [IOHATHE O mepexoxHbIX 3eMeHTaxX. AMQOTepHOCTb. ['eHeTHdYecKuil psJ NEepexOAHOTO dJIEMEHTA.
Ilepuoanueckuii 3axkoH u [lepuoanueckas cucrema xumudeckux anemeHToB /. M. MenneneeBa. Xumudeckasi opraHu3alys )KMBON U HEXKUBOW MPUPObl. XUMUYECKUNA COCTaB spa,
MaHTHH U 36MHOW KOpBI. XMMHYECKUE IJIEMEHTHI B KJIETKAaX JKUBBIX OPraHW3MOB. Makpo- ¥ MUKpo3ieMeHTsl. O000LmIeHre cBeleHni 0 XuMH4Yeckux peakiusax. Kiaccudukarms
XMMHUUYECKHX PEaKIHH 10 Pa3IMYHbIM MPH3HAKAM: «4YHCJIO U COCTaB PEarupyloUIMX W oOpa3yrOLIMXCS BEIIECTBY», «TEIUIOBOH 3((eKT», «HANpaBlICHUE», «M3MEHEHHE CTEeleHeH
OKHCIICHHS 3JIEMEHTOB, 00pa3yOIINX Pearnpyronie BemecTBay, «(pasza», «UCIOIb30BaHIE KaTann3aTopay. [IoHATHE 0 CKOPOCTH XUMUYECKON peakiuu. PakTopsl, BIUSIONINE HA
CKOPOCTh XUMHYECKNX peakimii. KaTanuzaTopsl n katann3. THruOuTOpsl. AHTHOKCHIAHTHI.

JdeMoHncTpaumu.

Paznnunsie ¢popmsl Tabnuus! 1. Y. MenpeneeBa. Mozaenn aToMoB 31eMeHTOB 1—3-r0 mepronoB. Moenb CTpoeHUs 3eMHOTO Iapa (IIoNepeyHbIi pa3pes). 3aBUCUMOCTh CKOPOCTH
XMMHYECKON peaknuy OT MPHUPOJIBI PEarupyroIlnX BEeIIeCTB. 3aBUCUMOCTh CKOPOCTH XMMHYECKOI peaknuu OT KOHIIGHTPALMH PEeardpyoNINX BEIIECTB. 3aBUCHMOCTh CKOPOCTH
XMMHYECKOHN peaknuu OT IUIOIAAH CONPUKOCHOBEHHS PEArHpYIOIINX BEIIECTB («KHUITALIUHN CII0¥»). 3aBUCMOCTh CKOPOCTH XMMHYECKOH peaklny 0T TeMIepaTyphl pearupyromux
BemiecTB. [ OMOTeHHBIN 1 reTeporeHHbIH KaTtanu3bl. @epMeHTAaTUBHBIHN KaTtanu3. MTHrubuposanue.

JlabopaTopHbie ONbITHI.

1. IonyyeHue ruapokcuaa LMHKAa W HCCIENOBaHUE €ro cBOMcTB. 2.MoaenupoBanue noctpoeHust [lepuoguueckoit cucreMbl xumuueckux siaemeHToB . M. Menneneesa. 3.
3amenenne xene3oM Meau B pactBope cynbdara mean (II). 4. 3aBUCHMOCTD CKOPOCTH XMMUYECKOH PEaKIMH OT MPHPObl PEarnpyroNIiX BEIIECTB Ha MPUMEpe B3aUMOEHCTBU S
KHCJIOT ¢ METaJJIaMH.

5. 3aBUCHUMOCTb CKOPOCTU XUMHUECKON peaKIIUU OT KOHIIEHTPALUH PEarupyoIUX BEIECTB HAa IPUMEpPE B3aUMOAEUCTBHSI IUHKA C COJIIHOM KUCIOTON pa3NUYHON KOHIEHTPALUU.

6. 3aBHCHMOCTh CKOPOCTH XMMHYECKOH peakIy OT IUIOIIAAW CONMPUKOCHOBEHHS PEardupylolIuX BemIecTB. 7. MoOIeNHpOBaHHE «KHUIIIIIEro cios». 8. 3aBHCHMOCTH CKOPOCTH
XMMHUYECKOH peakiMu OT TeMIIepaTyphl pearupyloliuX BEIIECTB Ha MpHUMepe B3amMoaercTBus okcuma mean (II) ¢ pacTBopom cepHOI KHCIOTHI pa3iWdHON TeMmiepaTypsl. 9.
Pasnoxenne mepokcuaa Bogopona ¢ momornpio okcuaa mapranma (IV) m karamaser. 10. OOHapyXeHHe KaTana3sl B HEKOTOPHIX INMHUIIEBHIX mponykrax. 11. MHrmGuposanue
B3aMMOJICHCTBUS KUCIIOT C METALIaMH YPOTPOIIHHOM.

IIpegmeTHbIe pe3yabTaThl 00y4eHUS

VYyamuiicst 10JI5KeH ymems:



UCIIONIb30BATh MPH XapaKTEPUCTUKE MPEBPALICHUH BEIIECTB MOHATHS: «XMMHUUECKAsl PEaKIHs», «PEaKIUU COCIUHEHHS», «PEaKLUH Pa3JIOKEHHUs», «PeakUul 0OMEHa», «peaKIHu
3aMEIICHUS», «PEAKIUH HEUTpaIn3alum», «3K30TEPMHUECCKUE PEAKIHH», «HIOTCPMHUUECCKHE PEaKIUMW», «OOpaTHMbIC PEaKIUW», «HEOOPAaTHMBIE pPEaKIUU», «OKHUCIHTEIhHO-
BOCCTaHOBHTEIIBHBIC PEAKIMN», KTOMOTCHHBIC PEaKINN, «TE€TEPOTCHHBIC PEaKINN, «KATATUTUIECKUE PEAKIUI», «HEKATATUTHIECKUE PEAKIIUH», «TEIUIOBOH 3D (HEKT XUMHIECKOH
PEaKIUI», «CKOPOCTh XUMHUIECKOH PEaKIUm», KKaTaIn3aTopy;

XapaKTepU30BaTh XMMHUYECKHE DIIEMEHTH 1—3-To mepHoJoB Mo WX ToyokeHuto B Ileprnommdeckoil cucremMe xuMmudeckux 3ieMmeHToB [I. M. MennemeeBa: XUMHUECKUI 3HAK,
MOPSIIKOBBIM HOMEp, IEPHOJ, TPYIINA, IIOATPYIIa, OTHOCUTENILHAS aTOMHAsl Macca, CTPOSHUE atoMa (3apsi siapa, YUCIO MPOTOHOB U HEUTPOHOB B sI/ipe, 0OIIEe YHCIO 3JIEKTPOHOB,
pacrpezeneHue dIEKTPOHOB MO AJIEKTPOHHBIM CJIOSIM, IIPOCTOE BEIIECTBO, (JOpMyIia, Ha3BaHHE M THUII BBICHIETO OKCHJA M 'MAPOKCHAA, JIETyYero BOJOPOJHOIO COSNUHEHHs (JIs
HEMETAJIJIOB));

XapaKTepu30BaTh OOLIME XMMHUYECKHE CBOWCTBAa aM(OTEPHBIX OKCHAOB M THAPOKCHIOB; NMPUBOIUTH MPUMEPHI PEaKIHi, MOATBEPKIAIONIMX XUMHYECKUE CBOMCTBA aM(OTEpHBIX
OKCHIOB M TUAPOKCHIOB;

JIaBaTh XapaKTEPUCTUKY XMMHYECKHX PEAKIMH 0 YHCIY W COCTaBy HCXOAHBIX BELIECTB M NPOJYKTOB PEAKIUH; TEINIOBOMY 3((eKTy; HampaBICHUIO NPOTEKAHUS DPEaKlWu;
N3MEHEHHIO CTEIICHEH OKHCIICHHS 3JIEMEHTOB; arpPETaTHOMY COCTOSIHHIO HCXOJHBIX BEILIECTB; YUaCTHIO KaTall3aTopa;

OOBSCHSITH U IPUBOIUTH MPUMEPHI BIMSHUS HEKOTOPBIX (DAKTOPOB (IIpHpO/a pearnpyromuX BeIEecTB, KOHIIEHTPaNus BEIIECTB, JaBJICHUE, TEMIIEpaTypa, KaTaJll3aTop, OBEPXHOCTh
COTIPHKOCHOBEHUS pEarupyromnx BEIIeCTB) HA CKOPOCTh XUMHYECKHUX PEaKITHii;

Ha6HIOI[aTI) 1 OMHUCBIBATHL YPABHCHUS peaKL[I/Iﬁ MEXKIY BEHICCTBAMU C ITIOMOMIIBIO €CTECTBEHHOT O (pyCCKOFO HJIn pO)IHOFO) SA3bIKA U SA3bIKA XUMHUH,

MPOBOAUTE OIIBITHI, MOATBEPKAAOINEC XUMHUYCCKUE CBOMCTBaA aM(bOTepHI)IX OKCHUJOB U TUAPOKCHIOB; 3aBUCHUMOCTH CKOPOCTH XHUMHYECKOMN pC€akgun OT Pa3IMYHBIX (baKTOpOB

(mpupoJia pearnpyromux BeIecTB, KOHIIEHTPALKs BEIECTB, JaBlIeHHE, TEMIIEpaTypa, KaTaln3aTop, TOBEPXHOCTh COPUKOCHOBEHHS PEarHPYIOLINX BEIIECTB).

MetanpeamMeTHble pe3yabTaThbl 00y4eHus!

VYyamuiicst JOXKEeH ymems:

OTIPEJIETIATH 1Ieb YUeOHON NeSTENbHOCTH C TIOMOIIBIO YUHUTEISI U CAMOCTOSTENIbHO, UCKAaTh CPEJICTBA €€ OCYIIECTBIEHHS, paboTast 110 TUIaHy, CBEPSATh CBOM AEHCTBHUS C LIENBIO U IIPH
HQOGXO)II/IMOCTI/I UCIPaBJIATH OIIIOKH C TIOMOIIBIO YIUTEIIA U CAMOCTOATEIIBHO,

COCTaBIIATH AHHOTAITUIO TEKCTA,;

C03/1aBaTh MOJICIH C BBIACIICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 00BEKTa U MPEICTABICHUEM UX B IIPOCTPAHCTBEHHO-TPadUIECKON NIIH 3HAKOBO-CHMBOJINIECKOH popme;
OTIPEJIETISITh BU/BI KJIaCCU(UKALUK (€CTECTBEHHYIO M HCKYCCTBEHHYIO);

OCYILECTBIISATh MPSIMOE I€AYKTUBHOE 10KA3aTeIbCTBO.

Tema 1. Metamiasl (15 4)



ITonoxenue merannos B Ileproaudeckoit cuctemMe xumuueckux anementos JI. M. MenneneeBa. Metamnndeckas KpUCTaIIMYECKasl pellleTKa U MeTaJIMyeckasi XMMUYecKas CBS3b.
Obmue ¢usngeckne cpoiictBa MeTamnoB. CIulaBbl, UX CBOMCTBA M 3Hau€HHWE. XHMUYECKHE CBOICTBA METAIOB KaK BOCCTAHOBHTENCH, a TAaKXKE€ B CBETE MX IIOJNIOXKCHUS B
ANEKTPOXUMHUIECKOM PsIy HApsDKCHUH MeTaiutoB. Kopposuns MeTamioB 1 criocoOb! 00prObI ¢ Heil. MeTtais B ipupose. O0mie crnocoOsl UX MOTyICHNUS.

O0mas xapaKTepHCTHKA IIEJOYHBIX MeTanioB. Merautel B mpupozae. Obmue cmocoOsl ux momydeHns. CtpoeHne aTomoB. lllenodnble MeTalulbl — MPOCTHIE BELIECTBA.
Baxneiimme coeAnHEHNUS MET0THBIX METAJUIOB — OKCHABI, THAPOKCUABI M COIH (XJIOPHUABI, KapOOHATHI, CyJIb(aThl, HUTPATHI), UX CBOHCTBA M IPUMEHEHNE B HAPOJHOM XO35HCTBE.
Kanuitaeie ynoopenust.

OO0 ast XapakTepuCTHKA 3JIeMeHTOB IJIaBHOM noarpynnsl II rpynnsi.

Crpoenne aromoB. lllenoyHo3eMenbHBIE METaIIBl — IIPOCTHIE BellecTBa. BakHelIne coeinHeHNs LIeT0OYHO3EMENbHBIX METAaJUIOB — OKCHJIBI, THAPOKCHUABI U COJH (XJIOPHUIBI,
KapOOHAThI, HUTPATHL, CyJb(aThl, Gocdarsl), UX CBOMCTBA U IPUMEHEHHE B HAPOTHOM XO3SICTBE.

AJNIOMUHMH.

Crpoenue atoma, (GpU3NYECKHE W XUMHYECKHE CBOWCTBA mpocroro BeniecTBa. COeAMHEHUS alIOMHUHHS — OKCHJ M THAPOKCHI, WX aM(OTEepHBIH Xapakrtep. Baxneiimme comn
amomuHNS. [IppuMeHeHne aTfOMUHAS B €T0 COSTNHEHHUH.

Keneso.

Crpoenue aToma, pru3nIeckue ¥ XUMUIECKHe CBOWCTBA MPOCTOTO BEIIECTBA. | eHeTHYeCKHe PAIbI Fe uFe®.

Baxueiiue conu xene3a. 3HaueHUE jKeJie3a U ero COeMHEHUH 11l IPUPOJIBI ¥ HAPOIHOTO XO3SICTBA.

JdeMoHcTpanuu.

OO6pa3is! MIETOYHBIX U MIET0YHO3EMEIbHBIX MeTa/toB. OOpa3nsl criaBoB. B3anMoseiicTBre HATPHS, TUTHS M KAJIBIUS C BOAOH. B3aumomecTBIEe HATPHUS U MarHus ¢ KUCIOPOIOM.
BsanmMopeiicTBue MetamoB ¢ Hemetainiamu. [loyaenne runpokcunos sxenesa (1) u (I10).

JlaGopaTopHblie ONBITHI.

12. B3auMopelcTBHE pacTBOPOB KHUCIOT M coied ¢ merammamu. 13. OsHakomieHue ¢ pynamu xkenesa. 14. OkpallnBaHue NIaMEHU COJIIMU HIETOYHBIX METalIoB. 15.
BsaumonelicTBue kanbuus ¢ Bogoil. 16.IlonyueHre rugpokcuia Kaublus U UCCIEI0BaHUE €T0 CBOMCTB.

17. TlomyyeHne THAPOKCHIA ATIOMHHHUS M HCCIeIOBaHWE ero CBOWCTB. 18. B3ammoneiicTBue sxemnesza ¢ conmsHoi kucimoroid. 19. Ilomyuenme rugpoxcunos sxenesa (II) u (II) u
HU3y4Y€HHE UX CBOMCTB.

IIpeaMeTHbIe pe3yabTaThl 00yUeHHUSs

VYyamuiicst JOIKeH ymems:

UCTONB30BaTh MPU XapaKTEPUCTHKE METAJIOB U UX COEIUHEHUN MOHATUS: «METAJIbl», «PsJl aKTUBHOCTH METAJUIOBY, «ILIEIOYHBIE METAIUIbIY, (IIEIOYHO3EMENIbHBIE METAIlIbly,

HCHOJIb30BATh UX IMPU XaPAKTCPUCTUKE METAJIJIOB; AaBaTh XapaKTCPUCTUKY XUMHUYCCKUX DJICMCHTOB-METAUIOB (HICJ'IO‘{HI)IX METaJIZIOB, MarHus, KaJblus, aJJIOMUHUA, )KeneSa) 10 UX



nosoxeHuo B [lepuoauueckoif cucreme xummuueckux aemMeHToB J[. 1. MenaeneeBa (XMMHU4ecKuil 3HaK, MOPAIKOBBII HOMep, IEPUOJ, IPYIINa, HOATPYIIA, OTHOCUTEIbHAS aTOMHAs
Macca, CTpOCHHE aToMa (3apsif siApa, YUCII0 IPOTOHOB M HEHTPOHOB B sIipe, 00IIee YUCIIO 3IEKTPOHOB, PACIIPEAEICHIE JIEKTPOHOB IO JIEKTPOHHBIM CIIOSIM), IIPOCTOE BEIIECTBO,
(opmMyna, Ha3BaHHE U THII BHICIIETO OKCH/A M THAPOKCHUIIA);

Ha3bIBaTh COCIUHEHHS METAIIIOB M COCTABIIATH NX (POPMYJIBI II0 HA3BAHUIO;

XapaKTepU30BaTh CTPOEHHE, 00Imue GU3NIECKIe N XMMIUECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIUIOB;

OOBSCHITH 3aBHCHMOCTh CBOWCTB (WMJIM MpPEACKa3blBaTh CBOMCTBA) XUMHYECKHX JJIEMEHTOB-METAIOB (pajnyC, METAUIMYECKHUE CBOMCTBA 3JIEMEHTOB, OKHCIHTEIBHO-
BOCCTaHOBUTEJIbHBIC CBOWCTBA AJIEMEHTOB) M 00pa3yeMbIX MU COSIUHEHHUN (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIINX OKCHIOB U THAPOKCHIIOB, OKHCIUTEIbHO-BOCCTAHOBUTEIIHHbIC
cBolicTBa) OT nojoxeHus B Ilepuonuueckoit cucteme xuMudeckux anemenToB J[. M. Menzeneesa;

OIHUCHIBATH OOLIME XUMUYECKUE CBOMNCTBA METAJIOB C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJIHOTO) SI3bIKA U SI3bIKA XUMUM;

COCTaBIISITh MOJIEKYJISIPHBIE YPABHEHUS PEaKIIMi, XapaKTEPHU3YIOINX XUMHIECKIE CBOMCTBA METAJUIOB U MX COEAMHEHUH, a TAK)KE 3JIEKTPOHHBIC YPAaBHEHUS IPOIIECCOB OKHCICHUS-
BOCCTAaHOBJICHUS,;

YPaBHEHHUSI JJICKTPOIUTHYECKOM AUCCOIMAIINN; MOJICKYJIISIPHbIE, ITOJTHBIC U COKPAIICHHbIC HOHHBIE YPaBHEHHS PEAKIUH C yIaCTHEM 3JIEKTPOIIUTOB;

YCTaHaBIMBATh MPUYMHHO-CIICACTBEHHBIE CBSI3U MEXIY CTPOCHHEM aTOMa, XUMHYECKOH CBS3bIO, THIOM KPUCTAIIMYECKOM PEIICTKH METAJUIOB W MX COEAWHEHWH, MX OOmuMH
(U3MYECKUMH U XUMUYECKHMHU CBOWCTBAMU;

ONHCBHIBATh XMMHUYECKHE CBOMCTBA IIEJOYHBIX M IEJIOYHO3EMEIbHBIX METAJUIOB, a TAaKXKe AJIOMHHHSA U JKejle3a M MX COSAMHEHHH C IOMOIIBbI0 €CTECTBEHHOTO (PYCCKOTO WIH
POJIHOTO) SI3BIKA U S3bIKA XUMUH,

BBITOJIHATH, HAOJIIOAATh M OMMMCHIBATH XUMHUECKUI SKCIIEPUMEHT MO PACMO3HABAHUIO BAKHEHIIINX KATHOHOB METAJUIOB, THIPOKCHI-HOHOB;

9KCTIEPUMEHTAIILHO HCCIIEI0BATh CBOMCTBA METAJUIOB M MX COEAMHEHHH, pemaTh 3KCIIepUMEHTAIbHBIE 3aJa4l 10 TeMe «MeTaby;

OTIMCHIBATH XUMUYECKHH HKCIIEPUMEHT C IIOMOIIBIO €CTECTBEHHOT'O (PYCCKOTO HIIM POIHOTO) SI3bIKA M A3bIKA XUMHUH;

IIPOBO/IUTH PACUETHI [0 XUMHUYECKUM (popMyiiaM M ypaBHEHHUSIM PEaKIHii, TPOTEKAIOIINX C y4acTHEM METaJUIOB U UX COEANHEHUH.

MetanpeaMeTHbIe pe3yJbTAThI 00y4eHUs

VYyuanuiics 10J1KeH ymems:

paboTaTh 1Mo COCTaBIEHHOMY IUIAHY, MCIOJB3Ys HApSAIy ¢ OCHOBHBIMH M JOTIOJHHUTENBHBIE CPEACTBA (CHPAaBOYHYIO JIUTEPATypPY, CIOXKHBIE pubopsl, cpeactBa UKT); ¢ momomipo
YauTeINs OTOMPATh IS pPeIIeHus yIeOHbIX 3a7ad HeOOXOAMMEIE CII0OBapH, SHITMKIIOEINH, CIIPABOYHHUKH, SIEKTPOHHBIE THUCKH;

COIIOCTABIISITH M OTOMPATh HHPOPMALIMIO, ITOTYIESHHYIO U3 PA3IMYHBIX HCTOYHUKOB (CJIOBAPH, SHIMKIIOIENH, CIPAaBOYHUKH, DJIEKTPOHHBIE IUCKH, ceTh VIHTepHeT);

NIPE/ACTaBISITH MH(POPMAIIHIO B BHJIE TaOIHNI], CXeM, OIOPHOTO KOHCIIEKTa, B TOM Yucie ¢ npuMeHenueM cpeacts UKT;

O(bOpMJ'IHTI) CBOM MBICJIN B yCTHOI7[ M HUCHMEHHOM pcuu ¢ y4€TOM CBOUX y‘le6HbIX 1 ’)KU3HCHHBIX PCYCBBLIX chyaum‘/i, B TOM 4YHUCJIC C TPUMCHCHUCM CPECACTB I/IKT,



COCTAaBIISITh PELICH3UIO Ha TEKCT;
OCYIIECTBIIATH TOKA3aTeIbCTBO OT MIPOTHBHOTO.

Tema 2. Ilpaktukym 1. CBoiicTBa MeTA/LIOB M MX coeuuennii (2 4)*

1. OcymecTBieHne IEMOYKA XUMHYECKUX IpeBpameHuid. 2. [lomydeHne u cBoiicTBa coemuMHEHWI MeTauoB. 3. PemieHme SKcnepHMEHTANTBHBIX 3a7ad Ha paclo3HaBaHUE U
MTOJTyICHHE COSANHEHUN METaJIIOB.

I[IpenMeTHbIE pe3yabTATHI 00yUeHHS

VYyanuiics J01KeH ymems:

oOpamarbcs ¢ 1a00paTOPHBIM 000PYIOBAHHUEM U HATPEBATEIILHBIMU MPHOOPAMH B COOTBETCTBUHM C IPABUIIAMH TEXHUKH 0€30M1aCHOCTH;

HaGJ’IIOI[aTI) 3a CBOMCTBAMH METAJJIOB U UX COG[[I/IHGHI/Iﬁ " SABJICHUAMMU, IPOUCXOAAININUMHU C HUMU;

OTHCHIBATH XUMHUUECKUI SKCIIEPUMEHT C IIOMOIIBI0 ECTECTBEHHOTO (PYCCKOTO WIIH POJHOTO) SI3bIKA U SA3BIKA XMMUH;

JIeNIaTh BBIBOJIBI IO Pe3yJIbTaTaM MPOBEACHHOTO KCIIEPHMEHTA.

MeranpeamMeTHble pe3yabTaThbl 00y4eHust

VYyamuiics 10JI5KeH ymems:

OTIPENENIATh, HCXOsI U3 yUeOHOH 3a1auu, HEOOXO0AUMOCTh HCITOJIB30BAHUS HAOFOICHHS MITH YKCIICPUMEHTA.

Tema 3. Hemeranianl (244)

OO0mias xapakTepuUCTHKa HEMETAJUIOB: ToJiokeHne B Ilepuogmdeckoir cucteme xumuueckux osnemMeHToB J[. V. MenzgeneeBa, OCOOEHHOCTH CTPOEHHS AaTOMOB,
aeKTpooTpHuIarenbHocTh (D0) Kak Mepa «HeMeTaluTmuHOCTHY, psan 0. Kpucrammudeckoe CTpoeHHE HEMETalIOB — MPOCTHIX BemecTB. Amnorpomnus. duznueckne CBOHCTBa
HeMmeTauioB. OTHOCHTENBHOCTh TIOHATHI «METAJUD) H «HEMETaILD».

Bopopoa. Ilonoxxenue Bopopona B Ilepuoauueckoit cucteme xumuueckux snemeHToB J[. M. MengeneeBa. CtpoeHue aroma U MoJieKynbl. DU3nueckue U XMMUYECKUE CBOICTBa

BOA0OPOJa, €ro nojaIy4YeHue u NpuMCcHCHUEC.

1 IIpu AByX4acOBOM IUTAHUPOBAHHH MPOBOJUTCS TOIBKO IpaKkTHUeckas pabora 3



Bona.

Crtpoenne Monekynsl. BomoponHas xummdeckasi cBsi3b. Ou3ndeckue cBOCTBA BOIBL. AHOMAINU CBOWCTB BOAKIL. [ npodmisHble 1 THAPOGOOHEIC BemecTBa. XMMHICCKIE CBOCTBA
Boxbl. KpyroBopot Boas! B mpupose. Bomoouncrtka. Asparust Boasl. berrossie ¢hrisTpsl. MuHepanbHble BOIbI. JUCTHIUIMPOBAaHHAS BOJA, €€ Oy YEeHHE ¥ IPUMEHEHHE.

OO0mast XapaKTepucTHKA rajJoreHoB.

Crpoenue atomMoB. [IpocTsie BemecTBa 1 OCHOBHBIC COCIMHEHNUS TAJIOTEHOB, MX CBOWCTBA.

Kparkue cBenenus o xinope, o6pome, ¢prope u ione. [IpumeHeHne rajJoreHoB 1 X COeTMHEHHH B HApPOTHOM XO35HCTBE.

Cepa.

Crpoenue aroMa, aJUIOTPOIHs, CBOWCTBA M MpUMeHeHHe pomOudeckoi cepbl. Okcuabl cepsl (1V) u (VI), ux nonyuenue, cBoiicta u npumeneHue. CepHasi KUCJIOTa M €€ COJIU, UX
IIPUMEHEHHE B HAPOJHOM X03s1iicTBe. [Ipon3BOACTBO CEPHOM KHUCIIOTHL.

A3or.

CrpoeHue aToMa W MOJIEKYJIBI, CBOMCTBA NPOCTOrO BeIlecTBAa. AMMMAK, CTPOCHHE, CBOWCTBA, MOMydeHHEe U npuMeHeHne. Colli aMMOHHMS, UX CBOMCTBAa M nmpuMeHeHne. OKCHIIbI
azora (II) u (IV).

A30THast KHCJIOTa, €e CBOWCTBA M MpUMeHeHne. HUTpaTsl 1 HUTPUTHI, MpoOJIeMa MX COJIEPKaHH B CENbCKOX03IHCTBEHHON NPOIYKIINH. A30THBIE yI0OpEHNSI.

Dochop.

Crpoenue aroma, alJIOTPOIHsl, CBOMCTBa Oenoro u kpacHoro ¢ocdopa, nx npumeneHne. OCHOBHbIE coenuHeHus: okcua ocdopa (V) u oprodocdopHas kucnora, Gocdarsl.
docdopHbie ynodpeHus.

Yraepoa.

CrtpoeHne aToMa, aJuTOTPOITHs, cBoiicTBa Momudukanmii, npumenenue. Oxcuasl yriaepona (II) u (IV), ux cBoiictea u npumeHeHne. KapOoHATHI: KalbLIUT, COJa, TOTAI, UX 3HAYCHHE
B IIPHPOJIE ¥ KM3HU YEJIOBEKA.

Kpemnnii.

Crpoenue aroma, KpUCTAIUIMYECKHH KPEMHUH, ero cBoiictBa u npumenenune. Oxcun kpemuus (IV), ero npupoansie pasHoBuaHOoCTH. CHIMKATHl. 3HAYEHHE COSAMHEHNI KPEMHHUS B
JKUBO U HexUBOU npupoe. ITonsTre o cCUIMKaTHOW TPOMBIIIIIEHHOCTH.

JdemoncTpanum.

OO0pas3IIsl TaJJOTEHOB — MPOCTHIX BEIIecTB. B3anMomeficTBre TaJoreHoB ¢ HATpUEM, C aTIOMHHNEM. BrITecHeHHe XJI0poM OpoMa TN HOoJia M3 paCTBOPOB X cosiell. B3anMoneiicteue
Cepbl C MeTajUlaMH, BOAOPOAOM M KHCIOPOAOM. B3anmoneicTBUE KOHLIEHTPUPOBAHHOM a30THOM KHCIOTHI ¢ Meabto. Ilornomenue yrieM pacTBOPEHHBIX BEIIECTB MU Ta30B.
BoccranoBnenne menu u3 ee okcuaa yriaeM. OOpasisl MPUPOMHBIX COEAMHEHUH Xjopa, cepbl, Gocdopa, yriaepoaa, kpemuus. OOpasibl BaXKHEHIINX Ul HApPOJIHOTO XO3SHCTBA

cyibhaToB, HUTPATOB, KapOoHaTOB, pocdaToB. OOpa3Lkl CTEKIIA, KEPAMUKH, LIEMEHTA.



JlaGopaTopHble ONBITHI.

20. Iomy4yenne n pacmo3HaBaHue Bozopoxa. 21. MccienoBanue MOBEPXHOCTHOTO HATsDKEHHS BOIbL 22.PacTBOpeHme mepMaHraHaTa Kailkds WIH MEIHOTO Kymopoca B Boze. 23.
I'unpaTanus o6e3BoxkeHHOTO cynbhaTta Mean (I1). 24. M3rotoBneHne THIICOBOTO OTIIEYaTKA.

25. O3HaKOMIJIEHHE C KOJUICKIHEW OBITOBBIX (MIBTPOB. 26. O3HAKOMIICHHE C COCTABOM MHHEpaidbHOH BoAwl. 27. KagecTBeHHas peakmus Ha rajgoreHua-HoHBL 28. [lomydenne n
pacmo3HaBanue kuciopoma. 29. ['openne cepsl Ha Bo3myxe U B kuciopoxae. 30.CpoiicTBa pa3baBieHHOH cepHOM kucnoTsl. 31. M3ydenue cBoiicTB aMmmuaka. 32. PacnosHaBaHme
coneit ammonus. 33. CBolicTBa pa30aBICHHON a30THOM KUCIOTHL 34. B3aumojeiicTBHEe KOHIICHTPHUPOBAHHOW a30THOM KHCIOTH ¢ Menbio. 35. ['openue docdopa Ha Bo3ayxe U B
kuciopone. 36. PacmosnaBanue ¢ocdaros. 37. [openue yris B kuciaopozge. 38. IlomydeHue yroibHOH KHCIOTBI M H3ydeHHe ce cBoucTB. 39. Ilepexon kapOOHAaTOB B
THIPOKapOOHATEI.

40. Paznoxxenue ruapokapbonara Hatpust. 41. [TonyueHre KpeMHEBOH KUCIIOTHI M H3YUCHHUE €€ CBOMCTB.

IIpeameTrHble pe3yabTaThl 00y4eHUs!

VYyamuiics 10JsKeH ymemp:

HCTONB30BaTh MPHU XapaKTEPUCTUKE METANIIOB M UX COCIUHEHUN IMOHATHA: «HEMETAIUIBD), «TAJOTEHBD», «AJNIOTPONMHBIE BHIOM3MEHEHHS», (KECTKOCTh BOJIBD», «BPEMEHHAs
KECTKOCTb BOJIBD», IIOCTOSTHHASI dKECTKOCTH BOJIBD», «00IIast JKECTKOCTh BOABLY;

JIaBaTh XapaKTePUCTHKY XMMHUYECKHX JIEMEHTOB-HEMETAJIIOB (BOIOPO/Ia, FAJIONEHOB, KUCIOPO/1a, cephl, a30Ta, hocdopa, yriepona, KpeMHHUs) 10 UX HosioxkeHuo B [lepuoandeckoii
cucrteMe XxuMuueckux 3neMeHToB J[. M. MeneneeBa (XUMHU4ECKUH 3HAK, TIOPSIIKOBBIN HOMED, IEPHOJ], TPYIINA, IOATPYIIA, OTHOCHTENIFHAS aTOMHAs Macca, CTPOEHHE aToMa (3apsy
spa, YUCIO MPOTOHOB M HEWTPOHOB B sijipe, oOllee YMCIIO 3JIEKTPOHOB, paclipeieseHHe 3JIEKTPOHOB MO AJIEKTPOHHBIM CIIOSM), IIPOCTOE BEIIECTBO, (hopMylia, Ha3BaHHE M THII
BBICIIIET0 OKCHIA ¥ THAPOKCHAA, popMyra 1 XxapakTep JIETy4ero BOJOPOJIHOTO COCIMHEHN);

Ha3bIBaTh COEIMHEHHS HEMETAJJIOB M COCTABIISITH UX (DOPMYJIIBI IO HA3BAHHIO;

XapaKTepU30BaTh CTPOEHHE, 00Imue HPU3NIECKre 1 XUMHYECKHE CBOMCTBA MPOCTHIX BELIECTB-HEMETAILIOB;

OOBSCHITH 3aBHCUMOCTH CBOMCTB (WJIM IIPEACKa3bIBaTh CBOWCTBA) XMMHYECKHX 3JIEMEHTOB-HEMETAJUIOB (paluyC, HEMETAUIMYECKHE CBOMCTBA 3JIEMEHTOB, OKHCINTEIHHO-
BOCCTAHOBHTEJIFHBIE CBOMCTBA HJIEMEHTOB) M 00pa3yeMbIX UMH COSINHEHHUH (KHCIOTHO-OCHOBHBIE CBOICTBA BBICIINX OKCHIOB M THAPOKCHIIOB, JIETYYHX BOJOPOTHBIX COCITMHEHHH,
OKHUCITUTEIHFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT MOJIOXKEeHMS B [leproamueckoii cucteMe XuMuIeckux aineMeHToB /. Y. Menneneena;

OTHCHIBATH OOIIHE XUMHYECKIE CBOWCTBA HEMETAJUIOB C TOMOIIBI0 €CTECTBEHHOTO (PyCCKOTO MM POIHOTO) SI3BIKA M A3BIKA XUMUH;

COCTaBIIATh MOJICKYJISIPHBIE YPAaBHEHMs PEaKIUH, XapaKTepU3YIOUIUX XMMUYECKHE CBOMCTBA HEMETAIJIOB U UX COEAMHEHMH, a TAaKK€ AIIEKTPOHHBIE YPaBHEHHs MPOLIECCOB
OKHUCIICHHSI-BOCCTAHOBIICHHUS;

YpaBHCHUA 3J'I€KTp0J'II/ITI/I‘IeCKOI7[ JAUCCol A, MOJICKYJISAPHBIC, TOJHBIC U COKPAILICHHBIC HOHHBIC YPABHCHU L peaKHI/Iﬁ C Y4aCTUCM DBJICKTPOJIUTOB;



YCTaHABJINBATh MPUYMHHO-CIICACTBEHHBIC CBSI3M MEKAY CTPOCHHEM aTOMa, XUMHUYCCKOHM CBSI3bIO, TUIIOM KPUCTAJUTUYECKON PEIICTKH HEMETAJUIOB U UX COCIUHCHHUH, WX OOIMMHU
(U3NIECKIMHU U XUMUYIECKAMHU CBOHCTBAMU;

OTHCHIBATH XUMHYECKHE CBOWCTBA BOJIOPO/IA, TAJIOTEHOB, KHCIOPOAa, Cephl, a30Ta, pocdopa, rpadura, armmaza, KpEMHHAS U UX COSAUHEHUH C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WA POJHOTO) SI3BIKA U SI3BIKA XMMUH;

OTIHMCBHIBATH CTIOCOOBI YCTPAHEHHUS )KECTKOCTH BOABI M BHIIIOJIHATH COOTBETCTBYIOMINN M XUMHUYECKHN SKCTIEPUMEHT;

BBINOJIHATh, HAOIOAATh W OMUCHIBATH XUMHUYCCKUI IKCIICPUMEHT 110 PACIIO3HABAHHIO MOHOB BOJOPOAA U aMMOHUS, cynb(aT-, kKapOboHat-, cuiukar-, dhocdar-, xmopuna-, Opomus-,
UOIUI-UOHOB;

SKCIIEPUMEHTATBHO UCCIEI0OBATh CBOWCTBA METAIIOB M UX COSAMHEHUN, pelaTh SKCIIEpUMEHTANLHBIE 3a/1a4H 110 TeMe «HemeTtamiby;

ONHCHIBATh XUMHUECKHUIT SKCIEPUMEHT C TOMOIIBIO €CTECTBEHHOTO (PYCCKOT0 MIIM POJIHOTO) SI3BIKA U A3bIKA XUMUH;

MIPOBOJIUTH PACUYETHI IT0 XUMHUYCCKIM (POPMYIIaM U YpaBHEHUSIM PEaKIHH, MPOTEKAIOIINX C YIaCTHEM HEMETAIUIOB M UX COCTMHCHUI.

MeranpeamMeTHble pe3yJabTaThbl 00y4eHust

VYyamuiics 10JI5KeH ymems:

OpTraHNU30BBIBAaTh YI€OHOE B3aMMOACHUCTBHE B TPYIIIE (PacIpeaesiTh POIIH, JOTOBAPHUBATHCS JPYT C APYTOM U T. 11.);

MpeaBUAETH (IPOTHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHHH;

TOHUMATh MMPUYUHBI CBOCTO HEYCIICXAa U HAXOJUTH CHOCOOBI BbIXOJa U3 STOU CUTYyalllu,

B AHAJIOTE C YUYUTEJIEM YYHUTHCA BLIpa6aTLIBaTB KPUTEPUU OLCHKU U ONPCACIIATL CTCICHDb YCHEIIHOCTHU BBIIOJHCHUSA cBOEH pa60TI)I nu pa6OTBI BCCX, UCXOJd HU3 MMCHOIHNUXCA
KPUTCPUEB, COBECPIICHCTBOBATE KPUTEPHUU OLUCHKHU U IMOJB30BATHCA UMHU B XOA€ OLUCHKHU Y CAMOOICHKH,

OTCTamBaTh CBOIO TOUYKY 3PCHHS, ApTYMECHTHUPYS e¢;

MTOJITBEPKIATH aPTyMEHTHI (haKTaMU;

KPUTUYHO OTHOCHUTBHCS K CBOEMY MHEHHIO;

CIIyIIATh IPYTUX, TBITATECSA MPUHIMATE APYTYIO TOUKY 3pCHUs, OBITh TOTOBBIM H3MEHHUTH CBOKO TOUKY 3PCHHS,

COCTaBIIAITh pedepat Mo onpeaeneHHon hopme;

OCYIIECTBJISITH KOCBEHHOE Pa3JeTUTEIHHOE T0Ka3aTeIbCTBO.

Tema 4. IlpakTuxym 2. CBoiicTBa coeuHeHHii HeMeTaLI0B (3 )’

1. Pemenue sKcnepUMEHTANBHBIX 3amad mo Teme «lloarpymma ranoreHoB». 2. PemneHue 3kcmepuMeHTambHBIX 3amad 1o TeMe«lloarpymma kuciopomay». 3. Pemenune
AKCIEPUMCHTANBHBIX 3a1a4 1o Teme «[loarpymma azora». 4. Pemenue skcnepuMeHTaNbHBIX 3a1a4d 1o TeMe «[loarpymma yriepona». 5. [MomydeHue, coOupaHue U pacrio3HaBaHHE

ra3os.



IIpeamerHble pe3yabTaThl 00yYeHUs

VYyamuiics 10J5KeH ymems.

oOpamarbcs ¢ 1abopaTopHEIM 000pyIOBaHHEM W HarpeBaTEIFHBIMHU MIPHOOPAMH B COOTBETCTBHUH C IPaBIIIAMH TEXHUKH 0€30T1aCHOCTH;
HaOTI0AaTh 38 CBOMCTBAMH HEMETAJIOB M MX COCTMHEHHUH U SBICHUAMH, IPOUCXOSIINMHU C HUMHY;

OTUCHIBATH XUMUYECKHUH IKCIIEPUMEHT C TIOMOILBIO €CTECTBEHHOTO (PYCCKOTO MITH POJHOTO) SI3bIKA U SI3bIKA XUMHH;

JIeNIaTh BBIBOJKI ITO PE3YJIbTaTaM MPOBEAECHHOIO DKCIIEPUMEHTA.

MeTanpeameTHbie pe3yJabTaThl 00yUeHUst

VYyamuiics 10JKeH ymems:

OIIPEALIIATh, UCXOOS U3 y‘Ie6HOI>i 3aga4u, H€O6XOI[I/IMOCTB HCIIOJIb30BaHUA Ha6J'IIOI[€HI/I$I HJIK DKCTICPUMCHTA.

1 IIpu 1ByX4acOBOM IUTAHUPOBAHIH MPOBOIATCS TOIBKO MpaKTHIecKue paboTsl 1, 2 u 5.

Tema 5. O0o01eHne 3HAHUI N0 XUMMH 32 Kypc OCHOBHOM 1KoJbl. [Tonroroska

K rocyjaapcrBenHnoii urorosoii arrecrauuu (F'MHA) (10 v)

ITepuoanueckuii 3akoH u Ilepuonnyeckas cucrema xumuueckux snemeHToB 1. . Menneneera. @usnyeckuii cCMbICH MOPAIKOBOTO HOMEpPA JIEMEHTA, HOMEPOB MEPUOJA U TPYIIIIBI.
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB JIEMEHTOB M UX COSAMHEHUN B EPUOAAX U IPYIINAX B CBETE MPEICTABICHUN O CTPOEHUH aTOMOB 3JIEMEHTOB.

3HayeHNE MEPUOTUICCKOTO 3aKOHA. BUIBI XUMHUYECKUX CBS3€H M THITBI KPUCTAIUIMICCKUX PEUICTOK. B3aMMOCBSI3h CTPOCHUS M CBOWCTB BemiecTB. KiraccupuKamms XUMHYECKUX
PEaKIuii 0 pa3InYHBIM ITPU3HAKaM (YUCIIO M COCTaB pearupyromunx 1 00pa3yronIuXcsl BEMIECTB; HaJMIHe

rpaHuIpl paszena ¢as; TemnoBoi 3G PeKT; n3MEHEHHEe CTeleHel OKHMCIEHHUs aTOMOB; HCIIOJIb30BaHIE KaTalln3aTopa; HalpaBiIeHue MpoTekanus ). CKOpocTh XUMUYECKUX PEeaKLMi 1
(axTopsl, BaUsromye Ha Hee. OOpPaTUMOCTh XUMHYECKUX PEAKIHi U CIIOCOOBI CMEIICHUS XUMUYECKOTO PaBHOBECHS.

[IpocTeie u crokHBIE BemecTBa. MeTayuisl 1 HeMeTayulbl. | eHeTHYecKue psiabl MeTaylla, HeMeTallla W IepexonHoro meramia. OKCHIBI W THAPOKCHIBI (OCHOBAaHUS, KHCIOTHI,

am(oTepHbIe THAPOKCHUIBI), conu. VX cocTas, kiaccudukanys u o0me XuMHIeCKne CBOMCTBA B CBETE TEOPHH AIIEKTPOIUTHIECKON AUCCOHATIIH.

JIn4HOCTHBIE Pe3yIbTaThl 00y4eHHs

VYyanuniics moKeH:



3HaAMb U NOHUMAMD: OCHOBHBIC MCTOPUYECKUE COOBITHS, CBSI3aHHBIE C Pa3BUTUEM XMMHM M OOILECTBA; JOCTIKEHHS B O0JIACTH XUMHHU U KYJIbTYypHbIE TPaAUIHK (B YacTHOCTH,
Hay4YHBIC TPAAUIMN) CBOEH CTpaHBI; OOIIEMHUPOBBIE JOCTHKEHHS B 00JIACTH XMMUH; OCHOBHBIC TIPUHIIUIEI U TIPaBHIa OTHOLICHHUS K MPHPOAE; OCHOBEI 30POBOT0 00pa3a KU3HH H
30POBBECOEPETAIOINX TEXHOJIOTHH;

IIpaBUJIa MOBEICHNUSA B YPE3BBIUYAMHBIX CHTYAIWAX, CBA3aHHBIX C BO3ACHCTBHMEM PAa3JIMYHBIX BEIECTB; OCHOBHBIC NMpaBa M OOA3aHHOCTH TIpakAaHWHA (B TOM YHCIIE yYalerocs),
CBSI3aHHBIE C JINYHOCTHBIM, MPOPECCHOHATBHBIM U )KH3HEHHBIM CaMOOIIPEACICHHIEM;

COLMAJBHYIO 3HAYUMOCTh M COZIEpKaHue Mpodeccuii, CBA3aHHBIX C XUMHUEH;

UCHBIMBIEAMb. TyBCTBO TOPJIOCTH 32 POCCUHCKYIO XMMHMUYECKYI0 HayKy M YBa)KEHHE K HUCTOPUHU €€ pa3BUTHUSA; YBaXECHUE U NPHUHATHE NOCTIDKEHUH XMMHUHU B MHpE; JHOO0Bb K
MPUPOJIE; YBOKECHUE K OKPYKAOMMM (YYalluMCsl, YIUTEISIM, POIUTENISIM U Ap.) — YMETh CIyIIaTh U CIbILIATh MapTHEpa, MPU3HABATh MPaBO KaKAOTO Ha cOOCTBEHHOE MHEHUE,
IPUHMMATh PELICHUS C YYETOM IO3MIMH BCEX YYAaCTHUKOB; YYBCTBO IIPEKPACHOTO M ICTETUYECKUX YYBCTB HAa OCHOBE 3HAKOMCTBA C MHUPOM BEILECTB U HX IPEBPALLECHUM;
CaMOYBa)KCHHE M 3MOLMOHAIILHO-TIOJIOXKHUTEIHFHOE OTHOIIICHHE K cede;

Rnpu3Haéamp: ICHHOCTD 37I0POBBsI (CBOETO M APYTHX JIOJEH); HEOOXOIMMOCTh CaMOBBIPAXKEHHS, CAMOPEATN3aINH, COLUATBHOTO TIPH3HAHMS;

0c03Hasamyp: TOTOBHOCTH (WM HETOTOBHOCTH) K CAMOCTOSTENBHBIM IOCTYNKaM M JEHCTBHUSM, OTBETCTBEHHOCTh 3a MX PE3yJbTaTbl; TOTOBHOCTH (WJIM HETOTOBHOCTH) OTKPBITO
BBIPa)KaTh M OTCTAaMBATh CBOIO MO3HMIHUIO U KPUTHYHO OTHOCUTBCS K CBOMM IOCTYIIKAM;

nPOAAAMB: HKOJIOTHUECKOE CO3HAHUE; JOOPOKENATEIbHOCTD, TIOBEPHE U BHUMATEIHLHOCTH K JIFO/IIM, TOTOBHOCTh K COTPYJHUYECTBY U ApYyxkO0e, OKa3aHHUIO0 MOMOIIHY TeM, KTO B HEeH
Hy’KHaeTcs; OOOOIICHHBIH, YCTONUMBBIM M W30MpATENbHBIA TO3HABATENBHBI MHTEpEC, WHHULIMATHBY M JIO003HATEIHHOCTh B M3YYCHHHM MHpa BEIIECTB M pPeaKLui;
LEJIEYyCTPEMIIEHHOCTh M HACTOMYMBOCTh B JIOCTHXKEHHH LI, TOTOBHOCTh K MPEOJIOJCHUI0 TPYJHOCTEI; yOKIEHHOCTh B BO3MOXXHOCTH TMO3HAHUsI NPUPOJIbI, HEOOXOAUMOCTH
Pa3yMHOTO UCTOJIb30BaHUS TOCTH)KEHUI HAyKH U TEXHOJIOTHH IS pa3sBUTHA OOIIeCTBa,;

ymemb: YCTaHABINBATH CBSI3b MEXK/Ty LIENBI0 N3YyUCHUS] XUMHUHU U TEM, JUIS YeTO OHA OCYLIECTBISETCS (MOTHBAMU); BHITIOJIHITH KOPPUTHUPYIOLIYIO CAMOOILIEHKY, 3aKJIIOYAIOIIYIOCs B
KOHTPOJIE 32 MPOLECCOM N3yUYCHHUS] XUMUHU M BHECEHHH HEOOXOANMBIX KOPPEKTHBOB, COOTBETCTBYIOIINX 3TANaM U CIIOCO0aM U3y4YEHHs Kypca XMMUH; BBIITOJIHATh PETPOCTIEKTUBHYTO
CaMOOIICHKY, 3aKIII0YAIOIYI0CS B OLEHKE MpoLecca U pe3yabTaTa U3y4eHUs: Kypca XMMHUU OCHOBHOM HIKOJIBI, TOIBEJICHUN UTOTOB HA OCHOBE COOTHECEHUS LIeTIe U pe3yIbTaToB;
CTPOUTH >KU3HEHHbIE M NPO(ECCHOHAIBHBIE IUIAHBI C yYETOM KOHKPETHBIX COIHAIbHO-HCTOPHUUYECKHX, ITOJUTHYECKUX M SKOHOMUYECKHX YCJIOBHH; OCO3HaBaTh COOCTBEHHBIE
LIEHHOCTU U COOTBETCTBUE UX

[IPUHUMAEMBIM B JKM3HU PEILIEHUSIM; BECTH AMAJIOT HA OCHOBE PAaBHONPABHBIX OTHOLICHUH M B3aUMHOIO YBaXKCHUS; BBLACISATh HPABCTBEHHBIH ACHEKT MOBEAECHHUS U COOTHOCHUTH
MOCTYNIKH (CBOM M JPYTUX JIOfei) M COOBITHS C TPHHATBIMH STHYECKUMH HOPMaMH{; B MpelelaX CBOMX BO3MOXHOCTEH NPOTHBOJEHCTBOBATH ACHCTBUSAM M BIHSHUSIM,

MpeACTaBJIAIOIINM YI'pO3Yy KU3HH, 3J0POBbIO U 0€30MMaCHOCTH JUYHOCTH U 06IIICCTBa.



IInanupyembie pe3yabTaThl 00y4eHHs:

BbinycKkHUK HayuuTCs:

* OIIMCBHIBATh CBOWCTBA TBEPIIBIX, )KUAKNX, Ta3000pa3HBIX BEIIECTB, BBIACISS UX CYIIECTBEHHBIEC IPHU3HAKN;

* XapaKTepU30BaTh BEIECTBA 110 COCTAaBY, CTPOCHHIO M CBOHCTBAM, YCTAHABINBATh IPUIMHHO-CIICICTBEHHBIE CBSI3U MEXXAY JaHHBIMH XapaKTEPHUCTUKAMH BEIIECTBA;

* PacKpBIBaTh CMBICI OCHOBHBIX XMMUYECKHX TOHSATHH «aToOM», «MOJIEKYJa», «XUMHUECKUI 3JIEMEHT», «IIPOCTOE BELIECTBO», «CI0XKHOE BEIIECTBO», «BAJICHTHOCTBHY,
HCTIONB3Ys 3HAKOBYIO CHCTEMY XMMUHY;

* 1300pakaTh COCTAB IPOCTEHIINX BELIECTB C TIOMOIIBIO0 XUMUYECKHX (POPMYIT U CYyIIHOCTh XMMHUUECKHX PEAKLUH C TOMOIIBI0 XUMHUUECKUX YPaBHEHH

¢ BBIYUCIATH OTHOCUTCIIbHYIO MOJICKYJISIPHYIO 1 MOJIIPDHYIO MAacCChbl BEIICCTB, 4 TAK)KE MACCOBYIO HOJIIO XUMUYECKOI'0 3JIEMEHTA B COCIUMHCHUAX JJId OLICHKU HUX HpaKTquCKOﬁ
3HAYUMOCTH;

* CPAaBHMBATH 10 COCTABY OKCH/IbI, OCHOBAHUS, KUCIIOTHI, COJIH;

* KJIacCU(UIIMPOBATh OKCUABI M OCHOBAHHS MO CBOMCTBAaM, KHCIIOTHI U COJIH IO COCTaBY;

* [I0JIb30BATHCS TA00PATOPHBIM 000PYIOBAaHNEM U XMMUYECKOH MOCYI0H;

* IPOBOJIUTH HECJIOKHBIE XUMHYECKUE OMBITH U HAOIOJICHUS 32 N3MEHEHHUSIMH CBOMCTB BEIIECTB B MpOLIECCE UX MPEBPALICHUIT; cOOMI0aTh MpaBuiia TEXHUKN 0€301acHOCTH
[IpY POBEICHIH HAOJFOICHHUI U OIIBITOB;

* pa3NINYaTh IKCIEPHUMEHTAIBHO KUCIOTHI U MENIOYH, MTOJIb3YSICh MHINKATOPAaMH; OCO3HABAaTh HEOOXOIMMOCTh COOJIIOACHUS Mep 0€30I1aCHOCTH IPH 00paIIeHUH ¢ KUCIOTaMU U
IET04aMH.

* PacKpbIBAaTh CMBICII TIepHorUecKkoro 3akona Jl. . Menneneena;

* ONMCHIBATH M XapaKTePH30BaTh TAOINIHYIO (GOPMY IIEPHOIUUECKOI CHCTEMbI XMMHUUYECKHX JJIEMEHTOB;

* XapaKTepu30BaTh COCTaB aTOMHBIX SAEP M paclpeleleHHe YKCIa HNEKTPOHOB 0 NEKTPOHHBIM CJIOSIM aTOMOB XMMHMYECKHX 3JIE€MEHTOB MaJIbIX INEPUOJOB NEPUOIUUECKON
CUCTEMBI, a TAKXKe KaJlisl U KaJbLus;

* pa3nuyarh BUIbl XMMHUYECKOH CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJSIPHYIO, KOBAJIEHTHYIO HEMOJISIPHYIO U METAJUINYE CKYIO;

* 1300pakaTh AIMEKTPOHHO-UOHHBIE (OPMYITBI BEIIECTB, 0OPa30BAHHBIX XUMHYECKIMH CBS3IMHU PAa3HOTO BUAA;

* BBISIBJISITh 3aBUCUMOCTE CBOMCTB BEHICCTB OT CTPOCHUA UX KPUCTATIINICCKUX peI_HéTOKI HMOHHBIX, aTOMHBIX, MOJICKYJIAPHBIX, METAJITINYCCKUX,

* XapaKTepU30BaTh XMMUUECKHE 3JIEMEHTHI U UX COSIMHEHHS Ha OCHOBE ITOJIOKEHUsSI 2JIEMEHTOB B IIEPHOANIECKON CHCTEME U OCOOEHHOCTEH CTPOEHHS X aTOMOB;

* XapaKTepU30BaTh HAyYHOE M MHUPOBO33PEHUYECKOE 3HAUCHHE MEPUOMIECKOro 3aKOHA U IEPUOJHMUYECKO cHCTeMBbl XuMudecknux aneMeHToB JI. M. MenneneeBa; * 00bsSCHATH

CYTb XUMHUYCCKUX NPOLCCCOB U UX MPUHIUIINATIBHOC OTIIMYUC OT (1)I/I3I/I‘JCCKI/IX;



* Ha3bIBaTh MPU3HAKU U YCIOBHS IIPOTEKAHUS XMMUUECKUX PEAKIIUIA;

* yCTaHABJIMBATh IPUHAICKHOCTh XUMHICCKOH peakIiy K ONMpeAeIEHHOMY THITY 1T0 OTHOMY U3 KIacCU(PHUKAIIMOHHBIX MPU3HAKOB: 1) MO YHCIy U COCTaBY MCXOJHBIX BEIIECTB
U TPOAYKTOB peakIuu (peakimuyd COCTUHEHUS, DPa3NOKEHHs, 3aMelleHHs W oOMeHa); 2) 0 BBINENCHHIO WIH TIOTJIOMICHHIO TEIUIOTHI (PEaKmuu HK30TCPMHUECKUE U
SHIOTepMHYECKHe); 3) M0 W3MEHEHHIO CTENCHEeW OKHCICHUS XMMHYECKHX SJIEMEHTOB (PEaKIHWH OKHCIHTENbHO-BOCCTAHOBHUTENBHBIE); 4) IO OOpaTHMOCTH Tporecca (peaxiiu
oOpaTuMBbIe I HEOOpaTHMEIE);

* COCTaBJISITh YPAaBHEHUS SJEKTPOJIMTUYECKOW JHUCCOLMAIIMM KHUCJIOT, IIENOYeH, COJIei; IMOJHble M COKpallEHHbIE HOHHBIE YpPAaBHEHMs pEakluid OOMEHa; ypaBHEHHUS
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA;

* IPOTHO3UPOBATH TPOAYKTHI XUMHYECKUX peakUuil mo (GopMysaaM/Ha3BaHUSIM MCXOJHBIX BEILECTB; ONpPEIEISITh UCXOJHBIE BEIIECTBA MO (hopMynamM/Ha3BaHUSAM TPOIAYKTOB
peaKLuu;

* COCTaBJIATH YPaBHEHUS PEaKIiA, COOTBETCTBYIOIINX ITOCIIEAOBATEIBHOCTH («IIETI0UKE)) TMPEBPAIICHUI HEOPTaHNUECKUX BEIICCTB Pa3IMIHBIX KIaCCOB;

* BEISBIATH B MPOILIECCE IKCIICPUMEHTA TIPU3HAKH, CBUACTEIECTBYIOINE O MIPOTEKAHUN XUMHUUECKON peaKIny,

* IPATOTOBIISITH PACTBOPHI C OMPENeIEHHOI MacCOBOM 0l pacCTBOPEHHOTO BEIIECTRA,;

* OTIPENIEIISITh XapaKTep CpPeIbl BOAHBIX PACTBOPOB KUCIIOT M MIEIOUYEH MO0 N3MEHEHHIO OKPACKU HHINKATOPOB;

¢ MPOBOAUTH KAYE€CTBECHHBIC PEAKIINU, TTIOATBEPIKAAOINE HATUINE B BOJHBIX pAaCTBOPAaX BEIICCTB OTACJIBHBIX HOHOB

¢ OMPCACIIATE NPUHAIICIKHOCTh HCOPraHMUCCKUX BEHIECTB K OTHOMY U3 U3YYCHHBIX KHaCCOB/prHH: MCTaJIJIbl 1 HEMCTAaJ1JIbl, OKCHJIbI, OCHOBAHHs, KMCJIOThI, COJIH,

* COCTaBJIATH ()OPMYJIBI BEHICCTB M0 UX HA3BAHUSIM;

¢ OMPCACIIATHL BAJICHTHOCTD U CTCIICHb OKHUCJICHUA 3JICMCHTOB B BEIICCTBAX,

* COCTaBJIATH (POPMYIIBI HEOPTAHMIECKUX COCAMHEHUH 0 BaJICHTHOCTSM U CTEIICHSAM OKHCIICHHS SJICMEHTOB, a TAKXKE 3apsAgaM HOHOB, YKa3aHHBIM B TaOJIHIIE paCTBOPUMOCTH
KHCJIOT, OCHOBAHMI U COJIEH;

* OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHUS (PU3NYECKMX W XMMHYECKHMX CBOMCTB INPOCTHIX BEIIECTB (METaUIOB M HEMETAJUIOB) M WX BBICHIMX OKCHJIOB, 00pa30BaHHBIX
3JIEMEHTaMH BTOPOTO U TPETHETO MEPHO/IOB;

* Ha3bIBATh O6I]_U/Ie XUMHNYCCKUC CBOI\/’ICTBa, XapaKTCPHBIC IJIA T'PYIIIT OKCUAOB: KUCJIOTHBIX, OCHéBHBIX;

* Ha3bIBaTh OOII1E XUMUIECKHE CBOWCTBA, XapaKTEPHBIE [T KAKIOTO U3 KJIACCOB HEOPraHUYECKHUX BEIIECTB: KUCIOT, OCHOBAHHH, COJICH;

* IPUBOJIUTH IPUMEPBI PEAKLIMH, TOATBEPHKAAIOINX XUMUYECKUE CBONCTBA HEOPIaHNYECKUX BELIECTB: OKCUIIOB, KUCJIOT, OCHOBAHUH U COJIEH;

* OIIPEIEIISITH BEIECTBO-OKUCIHUTEINb 1 BEIIECTBO-BOCCTAHOBUTEIb B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHAX;

* COCTABIISITh OKUCIUTEIEHO-BOCCTAHOBUTENBHBIH OajlaHC (17151 M3yUSHHBIX PEaKIMii) 10 MPEe/II0KEHHBIM CXeMaM PEeaKIii;

¢ [IPOBOAUTH na60paTopr,Ie OIIBITHI, MOATBEPIKAAOIINC XUMHUICCKUEC CBOICTBAa OCHOBHEIX KJIACCOB HCOPraHN4CCKUX BCIICCTB,



Buvinycknuk noayuum 603M0M3CHOCHb HAYUUMBCA:

* SPAMOMHO 0OPAWAMBCS C 8EUJECBAMU 8 NOBCEOHEGHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCHb CODNIOOEHUS NPABUTL IKOLOUYECKU De30NACHO20 N0B8eOeHUs 8 OKpYcaloujell NpupooHoll cpeoe;

* NOHUMAMb CMBICT U HEODX0OUMOCMb COONI0OEH U NPEeONUCAHUL, NPedSiaeaeMblX 8 UHCIMPYKYUAX NO UCNOIb308AHUIO TEeKAPCNS, CPedcme DbIMo8ot XUMuU u op.;

* UCNOIL308AMb NPUOOPEMENHDBIE KNIOYEsble KOMNEMEHMHOCIU NPU 6bINOTHEHUU UCCIE008AMENbCKUX NPOEKMO8 NO U3VYEHUIO CE0LICME, CHOCO008 NOYYeHUsA U PACNO3HABAHUS
seuecms;

* pa3eusams KOMMYHUKAMUBHYIO KOMNEMEHMHOCHb, UCHOTb3YSA CPeOCmea YCMHOU U NUCbMEHHOU KOMMYHUKAYUU npu pabome ¢ mexcmamu y4eOHUKA U OONOTHUMETbHOU
IUMepamypou, CHpAgoUHLIMU MAOIUYAMU, NPOAETAMb 20MOBHOCHIb K Y8ANCEHUIO UHOU MOYKU 3pEHUs NPU 00CYHCOeHUU Pe3yTbmAaAmos 6bINOTHEHHOU padombl;

* 00BLEKMUBHO oyerusamyv MH(ﬁOpMaL;ulO 0 eewecmeax U XumMudecKkux npoyeccax, Kpumudecku Omnocumuvcs K nceedoﬁaquoﬁ uH(j)opjwauuu, Hec)06pocoeecmHozft pexuame,

K‘aC(lIOu;eﬁCﬂ UCNONIb306AHUS PA3TUYHBIX 6EeUleCne.

® 0OCO3Hasamv 3Ha4ernue meopemudecKux 3HAHUL 015 npalcmultecxoﬁ oesimenvbHoCmu yenoeexka,

® onucwslieambsp U3y4eHHvle 00veKkmol Kax cucmembvl, NPUMEHSA 102UKY CUCMEMHO020 aHalusa,

® npumenAms 3HaAHUA 0 3AKOHOMEPHOCMAX nepuoduuecxozi cucmemvl XUMUYECKUX INeMEeHMO8 01 00bACHEHUS. U nped@u()emm ceoticms KOHKPDEmMHbIX 6eecms;

* paseusamos und)opMaquHHyio KOMnemeHmHoCcms nocpedcmeww yZle6ﬂ€HUﬂ 3HaHull 00 ucmopuu CmaHo6/1IeHUs XUMUYECKOUL HayKu, €€ OCHOBHbIX I’IOH}U’I’IL{IZ, nepuoduqecmeo
3AKOHA KAK 00HO020 U3 8ANCHEUUUX 3AKOHO8 npupodbl, a makoitce 0 CO6peMEeHHbIX 00CMUICEHUSX HAYKU U mexHuku.

® cocmaeiisimsb MOJEK)JIAPHble U NOJIHble UOHHblE YDpABHEHUS NO COKpaWéHHbZM UOHHBIM YPABHEHUAM,

M npueodumb npumepbol peam;uﬁ, noz)meepafcc)aiomux cywecmeosanue 63aumMocei3u M@DIC()y OCHOBHbIMU KIIACCAMU HeoOpeaAHUYEeCKUX eeujecme,

® NPOCHO3UPOBAMb pe3yibmanivl 6030eticmeus pAasiudrblx ([)alcmopog HA usmeHneHue ckopocmu XUMUYECKOU peaxkyuu,

® NPOCHO3UPOBAMb pe3)ibmanibl 6030eticmeus pAasiudrblx (j)akmopog HA cmMelerHue XuMu4eckoco paeHoeecus.

® NPOCHO3UPOBAMb XUMUYEeCKUe ceotlicmea seecme Ha OCHoee UxX cocmaea u CmpoeHust;

® NpOcHO3UpOo6aNtb cnocooHoCcmb sewecmea nposAeiAmsb OKUCIUMENIbHblE UlU 60CCMAHOBUME]IbHbLE ceoticmea ¢ y‘lémOM cmenenetl OKUCICHUS. 2JIeMEH MO8, GXO()}ZWMX 8 e2co
cocmas,

® 8bLA6JIANTL Cyulecmeosarue 2eHemMUYeCKoll 83aUMOCBs3U Me()fC()y eewecmeamu 6p;10y: npocmoe seujecmeo — OKCUO — le()pOKCM() — COJIb,

® OpecaHu306svledny, npogodumb YUyeHudeckue npoeKkmuvl no UCCTICO0BAHUIO CEOUICING sewyecms, UMernux 6ax)CHoe npaKkmu4iecKkoe 3Ha4eHue.



Onucanue y‘leﬁHO-MeTOHH‘leCKOFO H MaTEePUHAJTIBbHO-TEXHHYECCKOI0 o0ecrneyeHus

Y4yedHo — MeToauueckoe odoecrneyeHue.
1.ITlpumepHas nmporpaMmma OCHOBHOT'O 00IIero 00pa3oBaHus 10 XUMHH (0a30BBIH YPOBEHD);

2.ABtopckas nporpamma O.C.I'aGpuensina, coorBercTByromas ®enepaipHoMy ['ocynapcTBeHHOMY 00pa30oBaTelbHOMY CTaHIApTy OCHOBHOTO OOILIEro 00pa3oBaHuUs U
JorymieHHas MuUHHUCTEpCTBOM oOpa3oBanus u Hayku Poccuiickoit @eneparmu (O.C.I'abpuensa [Iporpamma xypcea xumun Uit 8-9 xiraccoB 001eo0pa3oBaTebHBIX YIPESKICHUH /
O.C.T'abpuensta. — M.: Ipocda, 2012r.).
3.l abpuenan O. C., Ocmpoymos HU. I'. HactonpHas kaura yunteias. Xumus. 9 x i1.: Metoamueckoe nocodbue. — M.: Ipoda, 2010r
4 Xumus. 9 k 1.: KontponsHbIe 1 ipoBepouyHbie padoThl Kk yueOruky O. C. 'abpuensaa «Xumus. 9 / O. C. I'abpuensy, [1. H. bepeskun, A. A. Ymakosa u ap. — M.: Ipoda,
2009r.
S5.Iabpuensn O. C., Ocmpoymos HU. I'. Izyuaem xumuio B 9 k J1.: lumaktuueckue Matepuaisl. — M.: biuk miroc, 2009r.
6.7 abpuensn O. C., Auykoea A. B. Pabouast tetpanp. 9 x 1. K yueonuky O. C. 'abpuensna «Xumus. 9». — M.: JIpoda, 2012r.
T.Tabpuensn O. C., Bockobotinukosa H. I1. Xumusi B Tectax, 3ajadax, ynpaxHeHusix. 8— 9 ki — M.: [Ipoda, 2009r.

MaTtepuanbHO-TeXHUYecKoe o0ecneyeHue:

Jlist 00yueHMsl y4almMxcs OCHOBHOHM IIKOJBI B COOTBETCTBUH ¢ TpeOoBaHusiMH DenepaibHOr0 rocylapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa HEoOXoauMa peanu3alus
JIeSITEIFHOCTHOTO MOoAXoAa. JesTeIbHOCTHBIM MOAX0/ TPpeOyeT MOCTOSIHHON OMOpHI Ipolecca 00y4eHHs XMMHHM Ha JEMOHCTPAIIMOHHBIN 3KCIEPUMEHT, NPAaKTHYCCKUE 3aHATHS H
71a00paTOpHBIE OMBITHI, BBHIIOJIHAEMbIE ydamuMucs. KaOWHeT XuMHM OCHAIIEH KOMIUIEKTOM AEMOHCTPALMOHHOTO M J1abOpaTOpHOTo O0OOPYMOBAaHUS IO XUMHH AT OCHOBHOH
mKoyel. B kabuHeTe XMMHM OCYIIECTBISIFOTCSl KaK YpO4Has, TaKk M BHEypo4Has (hOpMbI y4eOHO-BOCHMTATENBHON AEATENbHOCTH ¢ ydammmucs. OcHamieHue B OOJbIIEH dacTh
cootBeTcTBYeT Ilepeunio o6opynoBaHMs KaOMHETAa XMMHUH M BKJIIOYAST Pa3IMYHbIC THITBI CPEICTB 00ydeHus. bonblryro 4acTe 000pyA0OBaHUS COCTABIAIOT y4eOHO-IPAKTHIECKOE U
yueOHo-1abopaTopHoe 000pyZOBaHNE, B TOM YHCIE€ KOMIUIEKT HATYpaJlbHBIX OOBEKTOB, MOJENH, MPUOOPHl M WHCTPYMEHTHI Ul IPOBENCHMS JIEMOHCTPAIMH M MPAaKTHYECKUX
3aHATHH, JEMOHCTPAIMOHHBIE TAOJIMITBI, BHICO, MEIHA OCHAII[CHHUE.

B KOMILIEKT TEXHHYECKUX U MH()OPMALMOHHO-KOMMYHHUKATHBHBIX CPEACTB 00YUEHHs BXOJSIT: amnapaTypa Jjisl 3aniceid 1 BOCIIPOU3BEICHHs ayJM0- U BUIcOnH(pOpMaIny,
KOMITBIOTEP, MYJIETHME/INA ITPOEKTOP, JOCKA C MHTEPAKTUBHOM MPUCTABKOW, KOJJIEKIIUS MeIna-pecypcoB, BEIX0 B MIHTepHeT.

Vcionb30BaHme JIEKTPOHHBIX CPEACTB O0YUICHHUS TO3BONISIOT:

®  AKTHBU3UPOBATH JICATEIILHOCTh 00YUYAIONMXCsl, TTOJy4aTh 00Jiee BHICOKME Ka4eCTBEHHBIE PE3YJIbTAThl 00yUSHHUS;

e 1pu noaroroske K EI'D obecrieunBaTs caMOCTOSITEIEHOCTD B OBJIA/ICHUN CO/IEPKAHUEM Kypca .

e  ¢opmupoBars MKT - KOMIETEHTHOCTB, CIOCOOCTBYIONLIYIO YCIICITHOCTH B YU€OHOMN JIESITEIEHOCTH;

e  (¢opmupoBats YV/I;

e Hamypanvusie 00veknvl

Harypaibubie 00BEKTHI, MCIOIb3yeMble B 00YYEHHUHM XMMHH, BKIIOYAIOT B ce0sl KOJNJIEKIMH MHHEPAIOB M TOPHBIX IOPOJ, METAJUIOB M CIUIaBOB, MHHEPAIBHBIX YAOOPEHUH,
IUIacTMace, KaydyKoB, BOJIOKOH U T. 1.

O3HaKOMJICHHE YYaIIuXcsi ¢ 00pa3laMy MCXOJHBIX BEIECTB, MOIYNPOAYKTOB M TOTOBBIX HM3JICJIUI MO3BOJISET MOJYYUTh HATJISIHOE NPENCTAaBIEHHE 00 3THX MaTepHaiax, ux
BHCITHEM BHUJE, 4 TAKKE O HEKOTOPBIX (bPI3PI‘IeCKPIX CBOMCTBAX.



Xumuuecxuepeal{muebt u mamepuajiobl

OOpaieHrie cO MHOTHIMH BEIIECTBAMH TPEOyeT CTPOroro COONIOACHHS MpPaBWI TEXHUKH O€30IacHOCTH, OCOOCHHO NpH BBHINOTHEHHWH ONBITOB CAMUMH ydamuMmucsa. Bce
HEOOXOANMBIE MEPBI IPEIOCTOPOXKHOCTH YKa3aHbI B COOTBETCTBYIOIINX JOKYMEHTAX U HHCTPYKIHUSX.

Xumuueckan nadopamopnan nocyoa, annapamsl u npudOpPvl

Xumudeckas 1ocyja noapasenseTcs Ha JABe TPYIIIbL: ISl BBITOTHEHUS! ONBITOB yYalIUMUCS ¥ JIMOHCTPALIMOHHBIX ONBITOB.

[Ipubopsl, anmapaThl ¥ YCTAHOBKH, UCIIOJIb3YEMBIC HAa YPOKAX XHUMUH, TIOAPA3ACIIIOT HA OCHOBE MPOTEKAIONINX B HUX (PU3MYCCKUX U XUMUYCCKUX
Mooenu

O0ObekTaMu MOACINPOBAHUSA B XUMUU ABJIIIOTCS ATOMBI, MOJICKYJIbI, KDUCTAJJIbI, 3aBOACKHUC allllapaThl, 4 TAKKEC MPOUCXOAAIINC MTPOLCCCHI.

B mpenonaBaHny XUMHHM UCTIONB3YIOTCST MOJIENN KPHCTAJUIMYECKUX PEHIETOK anMasa, rpadura, cepsl, ¢ocdopa, okcuaa yraepona(lV), moBapeHHoOH comw, Jbaa, Hoxa, JKenesa,
MeJii, MarHusi, HA0OpBI MOJIENEil AaTOMOB ISl COCTABJICHHS ILAPOCTEPIKHEBBIX MOJIENIEH MOJIEKYJI.

Yuebnvie nocoous na neuamnoii ocnoge

B mpornecce 00yueHnsT XUMHH HCTIONB3YIOTCS CIEIYIOMINE TaOIUIBI TOCTOSHHOTO SKcnoHupoBanus: «llepnoaudeckas cucrtema xumudeckux emenToB .. Menneneesay,
«Tabnuma pacTBOPUMOCTH KHCIOT, OCHOBAHUH 1 COJNEH», «DINEKTPOXUMHIECKUH PsIT HAPSHKEHUH METAJUIOB», «KpyroBopoT BEmecTB B IPUPOIE» U Ap.

Jlnist opraHu3anyy caMoCTOsTEIbHON paO0Thl 00y4aroUIMXCsl Ha YPOKaX HUCIOJIb3YIOT pa3HOOOpa3Hble TUIAKTHIECKUEe MaTepHabl: TETpaayi Ha Ie4aTHONH OCHOBE WM OTAEIbHBIE

paboune JIMCTBl — HMHCTPYKIHH, KAPTOUKU C 33aJaHUSIMM Pa3HOW CTENEHH TPYIHOCTH AJIsl M3y4YEHHs HOBOI'O Marepuaja, CaMOIIPOBEPKH M KOHTPOJISl 3HAHMU ywarmmxcs. Jlms
obecreyeHHs: 0€30IaCHOTO TPYAa B KAOWHETEe XMMUHU UMECTCS:

®  [IPOTHBOIIOKAPHBIH MHBEHTAPh

e anTeuky ¢ HabOpPOM MEINKaMEHTOB M NIEPEBI30UHBIX CPE/ICTB;

e  HMHCTPYKIHIO IO NPaBMiIaM 0e30MIacHOCTH TPy/a AJIsl 00yHarommuXCst

e  KYpHAJI PETUCTPALMH HHCTPYKTAXKA 10 MPaBUiIaM 0€301IacHOCTH TPYAa.



Ne| Tema ypoka Kon Jara JIEeMEeHTBI IlnanupyemMble pe3y/ibTaThl Joma
ypo H4yec |miaaH | ¢akr coep KaHusA Ipeamernbie MeTanpeamMerHbie JIn4HOCTHBIE HHee
Ka TBO 3a1aH
qaco ue
B
O01masi XapaKTepuCTUKA XUMHYECKHX 3JIeMEHTOB M Xumuyeckux peakumid (10 u).
1 XapakTepucTika 1 01.09 BBOOHEI HHCTPYKTAX IO Hayuameca: PeryasTuBHBIE: CTaBAT ®dopmupoBaHue
XUMHYECKOTO OT u Tb. XapaKTepHu30BaTh y4eOHBIC 3a/1a4 Ha OCHOBE MI03HABATEIHEHOTO
JJIEMEHTa Ha XapakTepucTHKa XUMHUYe- XUMHYECKHE IEMEHTHI 1-3 | COOTHECEHHS TOTO, YTO YKe HHTEpeca K U3y4EeHUIO
OCHOBaHHH €ro CKOT'O 3JIEMEHTa 110 —T0 NepUoAa 10 UX W3BECTHO M YCBOCHO YYaIllUMCS, | XUMHH; MOTHUBALIUS
MMOJIOXKCHUS B nojoxenuro B [IICXD noaoxenuro IICXD J1.1. U TOTO, UTO €II¢ HEU3BECTHO. ydaluxcs Ha
[Tepuoanueckoit JA.N.Menneneesa. Menneneena. IHo3naBaTtesbHbIE: MOJTy4YEHHE HOBBIX
cucreme JleMoHcTpanmsi: MosielIn Honyuam eozmooicnocme CaMOCTOSTENHHO BBIJIEISIOT U 3HaHUM;
. . Menneneepa aTOMOB 3JIeMeHTOB 1-3 T0 HAyuUmuvCsi: OTNMCHIBATH (bopMyIHpYIOT ¢dopmupoBanue
HEPHOIOB U3YYCHHBIE OOBEKTHI KaK M03HABATENBHYIO LETIb. Hay4HOTO
CHCTEMBI, IPUMEHsIS TOTHKY | KoMMyHUKAaTHBHbBIE: MHPOBO33PEHHUS;
CHCTEMHOT0 aHaJIh3a (bOopMyYIHPYIOT COOCTBEHHOE YMEHHE PUMECHSTD
MHEHHE U MO3HLHIO, 33/1a0T MOJTyYEeHHBIC 3HAHUS B
BOIIPOCHI, CTOSIT MOHSTHBIC I | IPAKTHYECKON
napTHepa MOHATHS JIeSITENIbHOCTH.
2 CgoiicTBa oxcuaos, | 1 04.09 XuMHUecKue cBOICTBa OK- Hayuamcsa: na3piBaTh o0uIMe | PeryJsiTuBHbIE: CTaBAT IIposiBnstoT
KHCJIOT, OCHOBaHUI CUJIOB, OCHOBAHUH , KMCJIOT, | XMMHUYECKHE CBOICTBA y4eOHYI0 3a/1a4y, OIPEACIISIOT YCTOWYMBBINA yueOHO —
U coJieli B CBeTe CoJIeH B CBETE TEOPHHU KHCJIOTHBIX, OCHOBHBIX MOCJIEIOBATENLHOCTh MO3HABATENBHBIH

Teopun
AIEKTPOJIUTUIECKO
U auccoryanyu u
OKHCJIEHHUSI-
BOCCTAHOBJICHHS

3JIEKTPOJIUTUYECKOU

JUCCOMall U OKHCJICHUS -

BOCCTAHOBJICHHUA.

OKCHJOB, KHCJIOT,
OCHOBAHUM U COJIEH C

no3unuu TO/I; npuBoaUTH

MIPUMEPHI PEaKIni,
MOATBEPIKIAIOIINX
XUMHUYECKHUE CBOMCTBA:
OKCHJIOB, KHCJIIOT,
OCHOBAHUH, COJICH;

ONpEEIATh BEUIECTBO —
OKHCJIUTENh W BEIIECTBO —
BoccranoButelib B OBP;
Tonyuam 603moocHocmo
Hay4umucs: TIPOTHO3UPOBATH

CIIOCOOHOCTE BEIIECTBA

MPOSABJIATH OKHMCIIUTCIBHBIC

IIPOMEXKYTOUHBIX LIEJIEH ¢
Y4€TOM KOHKPETHOTO
pe3ynbpTaTta, COCTaBIISIOT IUTaH U
AITOPUTM E€UCTBUI
Ilo3naBarte/bHbIE:
CaMOCTOSITENILHO BBIJEIISIOT
(bopMyIHpYIOT
M03HABATENbHYIO LIETIb,
HCTOJB3Ys O0IIHE PUESMEI
pelIeHus 3amaq
KoMMyHUKATUBHbBIE:
KonTtpons u ouieHka aeiicTBuit
napTHepa

HUHTEPEC K HOBBIM
crocobam penieHus
3agaq




WA BOCCTAHOBUTCIHHBIC
CBOICTBA C y4E€TOM CTeTeHelH
OKUCIICHHS JICMCHTOB,
BXOJISIINX B €0 COCTaB

AwmpotepHbIe 08.09 [onsTHE O TIEPEXOIHBIX Hayuamca: PeryastusBusle: [Ipuanmarot u | [IposBistor
OKCH[IBI areMeHTax. AM(QOTEpHOCTb. | XapaKTepH30BaTh COXPaHSIOT YIeOHYIO 33139y, II0OPOKETATENBHOCTS,
THIPOKCHIBI I'enernueckuit psin XMMHUYECKHE CBOICTBA YUYUTBHIBAIOT BBIJICIICHHBIE OT3BIBUYMBOCTb, KaK
MIEPEXOIHOTO HIIEMEHTA. aM(OTEPHBIX OKCHUIOB U YUHUTENNEM OpPUEHTHPHI ICHCTBUSI | MOHIMaHHUE YyBCTB
JIao. onbiT: 1.IlomydeHne THAPOKCHUIOB; UCTIONBb30BaTh | B HOBOM y4eOHOM MaTepHaie B | APYTHUX JIIOAEH U
THIPOKCHAA INHKA U MIPU XapaKTEePUCTHUKE COTPYJHUYECTBE C YUUTEIIEM. COIEPEIKUBAHUE UM
UCCJIEJIOBAaHHE €r0 CBOWCTB | BEIECTB IOHSATHE IMosnaBarenbnbie: CTaBsaT U
«aM(OTEPHOCTHY, dbopMyIHpyOT IPoOIEMY
MPOBOJIUTD OIBITHI, YpOKa, CaMOCTOSITEIEHO
MOATBEPKIAFOIIHE CO3/IAI0T aJITOPUTM
XUMHYECKHE CBOMCTBA ACATCIBHOCTU IPH PECIICHUN
aM(OTEpHBIX OKCHUIOB U poOIeMBI.
THAPOKCHUJIOB; KoMMyHHKaTHBHbBIE:
Ionyuam eo3moocHocms [IposBASsFOT aKTHBHOCTH BO
HayuumvCcs: 0CO3HABAThH B3aNMOJACHCTBUY IJISl PELICHUS
3HaYCHHE TEOPETHUECKUX TIO3HABATENbHBIX |
3HAHMH JUIS TPAKTHIECKON KOMMYHHUKaTHBHBIX
JIeSITEJIbHOCTH YellOBeKa 3a]a4(3a1al0T BOIIPOCHI,
(bopMyIHpYIOT CBOU
3aTpyIHEHUs], IpeIaraloT
TIOMOIIb B COTPYAHHUYECTBE)
INepuomuueckuit 11.09 Crpyxkrypa [ICXD IA.N. Hayuamcsa: onuceiBath u PeryasTtusBHsle: [Inanupyrot OnpenemnsioT CBOO
3aKOH U Menzeneea. CtpoeHue XapaKTepu30BaTh CBOM JICHCTBHS B COOTBETCTBUU | JIMUHYIO TIO3UIIHUIO,
[Tepuoanueckas atoma. Ousndeckuit cMpicn | Tabnuunyto hopmy [ICXD C MIOCTaBJIEHHOM 3a7aueil 1 aJIeKBaTHYIO
cucrema J[. U. MOPSIIKOBOTO HOMEpa, J.U. Menneneesa; nenartb YCIOBUSIMU €€ peaTi3aiiuu muddepeHIMpoBaHHY
Menneneesa. HOMepa Ieproza, HoMepa YMO3aKJIIOUEHHS O IMo3naBaTebHBIE: CTABAT U 10 CAMOOIIEHKY CBOMX

TPYIIBl XUMUYECKOTO
anementa B [ICXD JI.H.
Menneneesa. [Tpuunnb
W3MEHEHHUs CBOWCTB
XUMHUYECKUX DJIEMEHTOB U
HX COEIMHEHUI B IEpHoIax
Y TPYMIAax, TIaBHBIX
noarpymmax [ICXD JI.1.
Menneneena,
JleMoHcTpanus:

XapakTepe U3MEHEHUS
CBOMCTB XUMUYECKUX
3JIEMEHTOB C YBEJIMYEHUEM
3apsiIOB AaTOMHBIX SIAEP.
Lonyuam 603moorcnocms
Hay4umucsi: IPUMEHATh
3HAHHUA O 3aKOHOMEPHOCTAX
MEPUOINYECKON CUCTEMBI
XUMHUYECKHX AJIEMEHTOB JJIs
OOBSICHEHUS W TIPCIBHICHUS

(hopMyIHPYIOT LETH U
MPOOJIEMBI YPOKa; OCO3HAHHO U
MPOU3BOJILHO CTPOST B YCTHOM
Y TUCBMEHHOH (opMe.
KoMMyHUKATUBHbBIE:
Brnangenne MOHOIOTHYECKON B
JIMAIOTHYECKOH popMamMu pedH.

yCIIeXOB B yueOe




pasnuuHblie GopMbI TabIUI

CBOWCTB KOHKPETHBIX

MEPHOINYECKON CUCTEMBI. BEILIECTB
JIa6. onbIT:
2.MopenupoBaHue
MOCTPOCHHUS
[Tepuoanueckoii cucTemMsl
JI.1. Menneneena
Xumuaeckas 15.09 Xumudgeckasi OpraHu3anus Hayuamca: PeryasTuBHble: paboTaTh 110 ®dopmupoBaHue
OpTaHM3aIys JKHBOM M HSKNBOU XapaKTepU30BaTh IUIAHY, UCTIOJIB3YS CIICLUAIBGHO | OTBETCTBEHHOTO
JKUBOH M HSKUBOU IpUPOIBI. XUMUYECKUH XMUMHUYECKHH COCTaB KMBOH | MOmoOpaHHbBIE CPEICTBA. OTHOIIECHUS K YICHHIO
HPUPOJIBI COCTaB 51/Ipa, MaHTUH U KJIETKH; COCTaB s/pa, YMeHHUe OLEeHNUTh CTENIeHb
36MHOU KOpbl. XMMHYECKUE | MAHTUU 3€MHOU KODBI; yCIexa WM Heyclexa CBOeH
9JIEMEHTHI B KJIETKaX JKUBBIX | [lomyuam 603mModcHOCHb JeSITeIbHOCTH
OpraHu3MoB. Makpo- u Hayuumuvcsi: 00bsicHATE Mup | Tlo3HaBaTeJdbHbIE:
MHUKPOIJIEMEHTBHI. C TOYKH 3PEHUS] XUMUH aHaIM3UPOBATh, CPABHUBATH U
0000111aTh H3y4YCHHBIC TIOHATHSL.
CrpounTtb n0THYECKOE
paccyxeHne, BKIrodas
YCTaHOBJICHNE TPUYUHHO —
CJIC/ICTBEHHBIX CBSI3EH.
[Ipencrasnsats nHGOpPMALIUIO B
BUJIE PHCYHKA.
KoMMmyHHKaTHBHBIE:
OTtcTauBaTh CBOIO TOUKY
3pEeHUs], NPUBOJMUTH apTYMEHTHI,
NOATBEPKIast uX (pakramu
Knaccudukarms 18.09 O060011IeHnEe CBEIEHHH 0 Hayuamcsa: ycranaBnuBaTh PeryasTuBHble: BoiaBuraot Onpenensior
XUMHUYECKHX XUMHUYECKHX PEAKIHSIX. MPUHAJIE)KHOCTD BEPCHH PEIICHHs TIPOOIIEMBI, BHYTPEHHIOIO TTIO3UIINI0
peaKIuii . Kraccudukanms XMUMHUYECKOH PeaKIy K OCO3HaBaTh KOHEYHBIH oOydJaromuxcs Ha

XUMHYECKHIX PEaKIHi MO
Pa3IMIHBEIM OCHOBAHHSIM:
COCTaBY U YHUCITY
pearupyromux u
00pa3yronmxcs BeIecTs,
TEIUTOBOMY 3 HEKTY,
HanpaBJICHUIO, U3MECHCHUIO
CTEIIEHEW OKUCIICHUS
3IIEMEHTOB, 00Pa3yIONIIX
pearupyrolue BelecTsa,
(haze, HCIIOIH30BAHUIO

OIPEACIIEHHOMY THUILY 110
OJIHOMY H3
KJIacCU(UKAIIMOHHBIX
MPU3HAKOB: 1) o unciay u
COCTaBY MCXOJIHBIX BEIIECTB
1 MIPO/IYKTOB PEAKLIUH
(peakuu coenHEHUS,
pa3IoKeHus, 3aMeIIeHUS ’
o0MeHa); 2) 10 BBIIEICHUIO
WM TIOTJIONCHUIO TETUIOTHI
(peakuny SK30TepMHUUECKHE

pe3ynbTar.
IMo3naBarensHbie: Bribupator
OCHOBAHHS M KPUTEPHUH JIJIS
KIaccu()UKaIUH.
IIpeobpa3oBsIBaTH
uH(OpMaLIUIO U3 OJJHOTO BUJIA B
JIpYToi U BEIOMpATh 1ist ceOs
ynooHyto popmy dukcanun
MpeACTaBICHUS HH(OPMAIIHH.
KoMMmyHHKaTHBHbBIE:
OtcranBaTh CBOIO TOUKY

YpOBHE
MOJIOKHUTETBHOTO
OTHOLLCHUS K
o0pazoBaTeIbHOMY
MPOIIECCY, TTOHUMAIOT
HEOOXOAUMOCTH
y4eHus




karanuzatopa. Jlad. OnsbIT:
3. 3amelieHue Xene3oM
MEJIH B pacTBOpPE CyJb(ara
menu (IT)

Y DHIOTEPMUUECKHE); 3) 1o
W3MEHEHHIO CTETIeHEeH
OKHCJICHHUS XUMHYECKUX
AIIEMEHTOB (peaKIuu
OKHCIIUTEIBHO-
BOCCTaHOBHTEJBHBIE); 4) TI0
00paTUMOCTH TIpoIiecca
(peakiun oOpaTuMBbIe 1
HEOOpaTHMEIE);

Honyuam eozmooicnocme
HAyuumvCcs: COCTaBISITh
MOJIEKYJISIPHBIE U ITOJIHBIE
HOHHBIE YPAaBHEHU 110
COKpal€HHbIM NOHHBIM
YpaBHEHHSIM.

3pEHUs, IPUBOAUTH apryMEHTHI,
MOATBEPKAAs X (haKTaMu.
Pasnuuats B ycTHOU peun
MHEHHE, T0Ka3aTeIbCTBA,
TUIIOTE3bI, TEOPHH

IlonsTne o
CKOpOCTH
XAMHYICCKOM
peaxuuu

22.09

[onsTHE O CKOpOCTH
XUMHYECKON PeaKITii.
®DaxTOpEI, BIUSIONIUE HA
CKOpPOCTh XUMHUYECKUX
peakuuil. JleMoncTpaumm:
3aBHCHMOCTBH CKOPOCTH
XMMHMYECKOHN peakluy OT
MPHUPOJBI pEArUPYIOIIUX
BEIIIECTB. 3aBUCUMOCTh
CKOpPOCTH XUMHUYECKOM
pCaKun OT KOHUECHTPpAun
pearupyronux BeIecTs.
3aBHCHMOCTh CKOPOCTH
XUMHYECKON peaKIuy OT
IUIOIAAH COMPUKOCHOBEHUS
pearupyroux BeecTs
(«KHIISATIHAN CIOM»).
3aBHCHMOCTBH CKOPOCTH
XUMHUYECKOU peakIuu OT
TEMIIEPATYPEI
pearupyromux BemecTs.
JIad. OnbIThI: 4.
3aBHCUMOCTH CKOPOCTH
XUMHYECKON peakuu OT
IPUPOABI pEarupyroIux

Hayuamca: na3biBath
(haxTOpHI, BAUAIONINE HA
CKOPOCTb XUMHYIECKOH
peaknuy 1 00BSICHATD UX
BIIMSTHHE HAa CKOPOCTh
XUMHUYECKOH peaKIui;
Ha3bIBaTh (aKTOPHI,
BIIHSIIOIIME HA CMEIICHNE
XMMHUYECKOTO PaBHOBECHSI.
IHonyuam eo3mooicHocms
HAyuumcsi:
IIPOTHO3MPOBATH
Pe3yNbTaThl BO3IEHCTBHA
pa3IMYHbIX (aKTOPOB Ha
HU3MEHEHUE CKOPOCTH
XMMUYECKOH peaKIuu;
IPOTHO3UPOBATH
pe3yIbTaThl BO3AEHCTBUS
pa3IUYIHBIX (GaKTOPOB HA
CMEIIeHHE XUMUIECKOTO
paBHOBECH

PeryasituBHble:
CamocTosTeNnsHO
00HApYKUBAIOT U
(dhopmynmpyroT IpodIEMY.
Ilo3naBarenbHbie: BisBasIIOT

MNPUYUHBI U CIICACTBUA SIBIICHUM.

CTposT JOTHYECKHE
pacCyXaeHus, yCTAHABIUBAIOT
MNPUYUHHO — CJICACTBEHHBIC
cBsi3u. KOMMyHUKATHBHbBIE:
Y4YuTHIBAIOT Ppa3HbIC MHCHHUA U
CTPEMATCA K KOOpJAUHAITUN
PAa3IUYHbBIX TTO3UIINH B
COTPY/JIHUYECTBE,
(hopMyIHPYIOT COOCTBEHHOE
MHEHHUE U MTO3UIUIO

[posiBisiroT
YCTOHYUBEINA yueOHO —
MIO3HAaBATEJIBHBIA
MHTEPEC K HOBBIM
o0mmmM crrocodam
pemneHus 3ana4d




BEIIIECTB Ha IpUMepe
B3aUMOJICHICTBUU KUCIIOT C
MeTajulaMu. 5. 3aBUCUMOCTh
CKOPOCTH XUMUYECKOU
peaKIyy OT KOHLEHTPAIH
pearupyromux BEIeCcTB Ha
[IpUMEpE B3aUMOAECUCTBUSA
IIUHKA C COJSHON KHUCIOTOU
pa3snUYHON KOHIEHTPALUU.
6. 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakluu OT
IUTIOIAAN COIIPUKOCHOBEHHS
pearupyronux BeIecTs.
7.MopenupoBaHue
CKHIALETO Clos». 8.
3aBHCUMOCTb CKOPOCTH
XUMHYECKON peaKIuH OT
TeMIepaTypsl
pearupyrouux BeIecTs Ha
IpUMeEpe B3aUMOJECHCTBUSL
okcuaa meau( 1) ¢
pacTBOpPOM CEpHOMU
KHCJIOTBI pa3/IM4HON

TEMIIEPATYPBI.

Karanmuzatops! u 25.09 KaranuzaTops! u katanms. Hayuamcs: ncnonb3oBaTh PeryasiTuBHBIC: YUUTBIBAIOT YcBoeHue npasui

KaTaaus. WHruburopsi. IIPU XapaKTEPUCTUKE IIPABWJIO B INIAHUPOBAHUU U MHJUBUAYAIBHOTO U
AHTHOKCHIAHTHI. [IPEBPALCHUN BELLIECTB KOHTPOJIE CII0Cc00a PeIeHus, 6e30macHoro
JemoHncTpanuu: HMOHATHS «KaTaau3aTopy, OCYILECTBIISIOT MOIIATOBBIN noseneHus B UC,

[l'omoreHnHsIi 1
TeTePOTCHHBIN KaTaJIU3BL.
DepMeHTaTUBHBIN KaTaaus.
Wurubuposanue. Jlao.
onbITHI: 9. PaznoxeHue
MepoKCHIa BOJIOpOa C
MTOMOIIBIO OKCHJIa MapraHIia
(IV) u kartanassr. 10.
OO6HapykeHHe KaTanas3bl B
HEKOTOPBIX MMHIIEBBIX
npoaykrax. 11.
Hurnbuposanue

«HHTHOUTODY,
«aHTUOKCUIAHTBI»,
MIPOBOAUTH HECIOXKHbBIE
XHUMUYECKHE OIBITHI U
HaOJroIeHus 3a
U3MEHEHHUSIMU CBOMCTB
BEIIIECTB B IPOILIECCe
MpeBpanieHuii, COOII0AaTh
npasuia Th u OT.
Tlonyuam éosmodxcnocms
Hayuumucsi: TPaMOTHO
00pamarecs ¢ BeneCTBaMHU

koHTpoJb. [103HABaTeIbHBIE:
CaMocCTOATENBHO CO3AAI0T
AITOPHUTM JICATEILHOCTH MPH
peureHnn IpooIeM pa3ITuIHOTO
xapakrepa.
KoMMyHHUKAaTHBHbIE:
JoroBapuBatorcs 0 COBMECTHOM
JACATCIBHOCTH, MIPUXOOAT K
001IeMy pemeHuo, B TOM YHCIIe
Y CTOJIKHOBEHHIO HHTEPECOB

YTPOXKAFOIIUX KU3HA U
310pOBBIO JIIOACH.




B3aUMOJCHUCTBUS KHUCIIOT C
MCTaJUIaMH1 YPOTPOIIMHOM

B IIOBCEJIHEBHOM KH3HU

9 O600enue u 29.09 Hayuamca: 0600math PeryasiruBubie: BHocsT dopmupoBanue
cHCTeMaTH3aIHs 3HaHUS U IPEACTaBIATh UX HEoOX0IMMbIE KOPPEKTHBEI B JI0OPOCOBECTHOTO
3HAHUH II0 TEME: cXeM, TabIuIl, Ipe3eHTanuii | JAeHCTBHE MOCIIe ero OTHOLIEHUS K YUEHHIO
«Ob6mas 3aBEPILICHNS HA OCHOBE €T0 U U YMEHHUS yIIPaBIATh
XapaKTEePUCTHKA ydeTa xapaKkTepa CICIaHHBIX CBOEH TO3HABaTENbHOMN
XUMHUYECKHX ommbok. [To3naBaTebHbIE: JIESITEIILHOCTBIO.
3JIEMEHTOB U Crposr peueBoe BHICKa3bIBAHHUE
XUMHUYECKUX B YCTHOM M MMUCBMEHHON (opMme.
peaximii». KoMMyHHKaTHBHBIE:

KOHTPOJIUPYIOT NEHCTBUS
napTHepa

10 | KourposabHas 02.10 KoHTponb mpeaMeTHBIX U Hayuamcs: npuMeHsTh PerysasiruBHble: manuposats | @opmupoBanue
padoraNel. mo METalpeIMETHBIX YYEOHbIX | MOJyYeHHbIC 3HAHUS U BpEMsI BBINOJIHEHHS 33/1aHHI; OTBETCTBEHHOTO
Teme «OOmas neiictBuil mo Teme «OOmas | chopMUPOBAHHBIE YMEHHS BJIaI€Th HaBBIKAMU OTHOIICHHS K YYEHHIO,
XapaKTEePUCTHKA XapaKTEePUCTHKA JUISL pEIICHNST YIeOHBIX CaMOKOHTPOJISA, CAMOOLICHKH, TOTOBHOCTH H
XUMHUYECKUX XMMHUYECKHUX JIEMEHTOB 1 3amaq TIPUHSATHUS PELICHUH U CIOCOOHOCTH K
3JIEMEHTOB U XUMHUYECKHUX PEaKIHH. OCO3HAaHHOTO BHIOOpA B CaMOpa3BUTHIO U
XUMHUYECKUX [Neproanyaeckuii 3aK0H 1 y4eOHOH 1 O3HaBaTEIHLHOM camMo00pa30BaHUIO HA
peaKIuii». MeproinIecKas CHCTEMa JIeATeIILHOCTH. OCHOBE MOTHBAIINHU K

XUMHUYECKHX JIEMEHTOB /. IMo3naBaTebHBIE: CO31aBATDH 00y4eHHIo 1
W. MenaeneeBay» 0000111eHYs, [IeJIaTh BHIBOIbI; MMO3HAHMIO.
yCTaHaBIMBaTh aHAJIOTHUH,
HCIIOJIB30BaTh 3HAKOBOE
MO/ICJINPOBAHKE, OCYIIECTBIATh
CpaBHEHHE, KJIaCCH(UKAIHIO.
KoMMyHHKaTHBHBIE: CTPOUTD
peueBble BEICKA3bIBAaHHS B
IMcbMEHHOH (opme.
Mertanasl (15 ).

11- | Ionoxenue 06.10 INonoxeHnue MeTanaos B Hayuamca: PeryasTtusnsle: [Ipunumaror 1 | OnpenenstoT cBO

12 | snemeHTOB- [Teproanueckoii cucreme XapaKTepU30BaTh METAIIIbI COXpaHAIOT yueOHYyI0 3a/1auy, JMYHYIO TTO3HIHIO,
METaJLJIOB B 09.10 XUMHMYECKHX 371eMeHTOB J[. | mo ux nmonoxenuto B IICXD | mmaHUpYOT CBOU AEHCTBUS B aJICKBaTHYIO
Ilepuonuueckoit H. Menneneesa. J.M.Menpaeneesa, COOTBETCTBHH C IIOCTABICHHON | anddepeHIpoBaHHY

cucreme /. U.
Menneneesa u
0COOEHHOCTH
CTPOECHHUS UX
aTOMOB.

Metammaeckas
KPHUCTAJUTHYECKas PEIIeTKa
U MECTAJIJIMYECCKAsA
XAMU4ecKas cBsa3b. OO0mme
(uznueckne cBoOCTBA

OTHCHIBATH CTPOCHHE
¢u3ugecKkre CBONCTBa
METAJIOB, OOBICHATH
3aBUCUMOCTH CBOMCTB
METaJUIOB OT WX TOJIOKEHHUS

3aj7la4eil U yCIOBUSIMU €€
peanu3anun
Ilo3naBartesibHBbIE:
Hcnonb3yoT 3HaKOBO —
CHUMBOJIMYECKHE CPEICTBA

10 CAaMOOLIEHKY CBOUX
yCIexoB B yuebe




Ddusnueckue
CBOMCTBa
MeTantoB. CriaBel

MeTtaioB. CriiaBbl, BX
CBOICTBA W 3HAYCHHUE.
Jdemoncrpanuu: O6pa3iusl
CILTaBOB

[ICXD JI.U.Menneneena,
Tonyuam eo3modicnocme
HAy4umucs.
[IPOrHO3UPOBATh CBOKWCTBA
HEHU3YYCHHBIX JJIEMEHTOB H
HMX COEIUHEHNUH Ha OCHOBE
3HAHUU O IEPUOIUIECKOM
3aKOHE.

KoMMyHHUKaTHBHBIE:
ApPryMeHTHPYIOT CBOIO
HO3UIMIO0 U KOOPIMHUPYIOT €€ C
TIO3HIINH TAPTHEPOB B
COTPYJHHIECTBE

13 | Xumuueckue 13.10 XuMUYecKre CBOHCTBA Hayuamcsa: onuceiBath PeryastuBnsle: [ToctaHoBKa DopMHPYIOT YMEHHS
CBOHCTBA METAJUIOB METaJIOB KaK CBOMCTBA BEUIECTB Ha y4eOHOH 3aJauy Ha OCHOBE UCTIONIb30BATh 3HAHUS B
BOCCTaHOBHUTEJICH, a TAKXKE B | OCHOBE HAOJIOJICHUH 32 UX COOTHECEHHSI TOTO, YTO ObITY
CBETE MX MOJOXKEHHS B NpeBpaICHUIMH, W3BECTHO M YCBOGHO , U TOTO,
AIIEKTPOXUMHYECKOM PSIILY JIEMOHCTPHPYEMBIMHU YTO ellle HEM3BECTHO
HAaIpsHKSHUI METaNIOB. YUHUTENEeM, UCCIIE0BaTh IMo3naBartesbHbIE:
JdemoncTpanum: CBOICTBA BEIIECTB B XOJI€ Br1aBrkeHHE THIIOTE3, HX
B3anmozelcTBrie METaNIOB | BBINOIHEHUS 000CHOBaHNE, TOKA3aTEIBCTBO.
C HEMETaJUTaMH. 71a00paTOPHOTO OIIBITA, KoMMmyHHKaTHBHBIE:
JIa6. onbITHI: JIeNaTh BBIBOJBI O Y4acTBYIOT B KOJJIEKTUBHOM
12.B3aumojeiicTpue 3aKOHOMEPHOCTSIX CBOMCTB 00CyXIeHUH TTpodIIeM,
PacTBOPOB KHUCIJIOT U COJIEH ¢ | METaIJIOB B IIEPHOAAX U TIPOSIBIISIFOT aKTHBHOCTH BO
MeTalaMu rpynmax. [lonyuam B3aUMOJACHCTBUY IJIsl PELICHUS
B03MOJICHOCTb HAYYUMBCS. | KOMMYHUKATUBHBIX U
MPOTHO3UPOBATH MO3HABATENILHBIX 33124
XMMHMUYECKHE CBOICTBA
HEHM3YUCHHBIX DJIEMEHTOB U
UX COEVHEHUI Ha OCHOBE
3HAHUHU O IEPUOJUUECKOM
3aKOHE.
14 | Merayisl B 16.10 MerTaibl B IpUpoJe. Hayuamcsa: cocTaBnsaTh PeryasTuBHBIE: YUUTHIBAIOT ®dopmupoBaHue

npupoxe. Obmire
CrocoOBI UX
MOJYYCHUS

OO01me crocoObl BX
MOJTyYCHHSI.

JIa0. onbIThI: 13.
O3HaKkOMIICHHE C PyIaMU
xKeresa

YpaBHEHHS peakuuil ,
JIEKAIUX B OCHOBE
HNOJY4YEHUS] METANJIOB.
szyqam B603MOIHCHOCMb
Hay4umuca: IPUBOIUTD
IIpUMEPbl ypaBHEHUH
peakiuii, Jiexxauux B
OCHOBEC IIPOMBITIIJICHHBIX
croco0OB MOTy4YEeHUS
YyryHa ¥ CTaju.

MIPABUJIO B IJIAHUPOBAHUU U
KOHTpOJIE CrIoco0a AefcTBUSL.
Ilo3naBarenbHbIe:
Hcnons3yror nouck

HEeo0Xo MO HH(OPMAITIH IS
BBINTOJTHEHNS YUEOHBIX 3a1aHUH
C HCIIOJIF30BAHNEM YIeOHOMH
JUTEPATYPHI.
KoMMyHHMKaTHBHBIE:
Y4YuTBIBAIOT Ppa3HbIC MHCHHUA U
CTpeMsITCA K KOOpAUHAIUU

YMEHUSI yIIPaBIATh
CBOEH ITO3HABaTEIHLHOM
JIeSITEIIbHOCTBIO;
TIOHHMaHHe
3HAYUMOCTH
€CTECTBEHHO-HAYYHBIX
3HAHUHU U1 peleHus
MpPaKTHYECKUX 337134,
dhopmupoBanue
YMEHHUsI TPAMOTHOTO
oOpatieHus ¢




Pa3IMYHBIX TIO3UIIUHN B
COTPYITHUYECTBE

BEIIECTBAMH B
XUMUYECKON
71a00paTOpHu U B OBITY.

15 | Ionsrue o 20.10 Koppo3sus meranios u Hayuamca: ucnons3oBaTh PeryastuBHble: Paznnuator Ymenue

KOPPO3HUU METAIIOB cnocoObI 6OPBOBI ¢ HElt TIPH XapaKTePUCTHKE Croco0 ¥ pe3yibTaT AeHCTBHS HHTETPUPOBATH
MeTa/uIoB U ux coequHenuii | IosHaBartesbHble: Braneor MOJy4ECHHBIE 3HAHMS B
MOHSATHS «KOPPO3HS OOIIMM IPHEMOM pEIICHUS MPaKTHYECKUX
METAIIIOBY, «XUMHIECKasI 3agad. KoMMyHHUKaTHBHbBIE: YCIIOBHSX
KOpPPO3HsI», JloroBapuBaroTcs 0 COBMECTHOM
«QIEKTPOXHUMHUYIECKAS JeATeIBHOCTH, PUXOIAT K
KOpPPO3HsD», HAXOAUTh 0011EeMy PELICHUIO
CIOCOOBI 3aIIUTHI METAJJIOB
oT Koppo3uu. loryuam
603MOJICHOCIb HAYYUMBCL |
NPUMEHSTH 3HAHUS O
KOPPO3HH B JKH3HH.

16 | Llemounsie 23.10 OO01mas xapaKTepuCTHKA Hayuamuca: naBats PeryasTuBnsle: [Inanupyiot ®dopmupoBaHue
METaJUIBL: 00IIas IIETOYHBIX METAIOB. XapaKTEePUCTHKY IIETOYHBIM | CBOM JICHCTBHS B CBS3H C YMEHUS yIIPaBIATh
XapaKTepUCTHKA Mertansl B npupo/e. MeTajuiaM 1o uxX TIOCTABJICHHOH 3a7a4el 1 CBOEH1 ITO3HABaTEIFHOM

O061mme crroco0sl UX nonoxenuto B [ICXD YCIIOBUSIMHU €€ PELICHHUS. NeATENHLHOCTEIO;
nosyuenusi. CtpoeHue A .Meunneneena, IMo3naBarenbHbie: CTaBsAT U [IOHUMAaHHE
aTomoB. lllenounsre Hccie0BaTh CBOICTBA (hOpMYITHPYIOT ENH U 3HAYUMOCTH
METaJlIbl — MPOCThIE IIEIOYHBIX METAJUIOB — KaK | HPOOJIEeMbI ypOKa. €CTECTBEHHO-HAYYHBIX
BEILIECTBA. MpPOCTBIX BewecTB. [1onyuam | KoMMyHHKAaTHBHBIE: 3HAHMH JUIS peleHHs
603MOJICHOCMb HAYUUMbCA. | AJIEKBATHO UCHOIB3YIOT MPaKTHYECKUX 337134,
rpaMOTHO 0OpalaThes ¢ peueBble CpeAcTBa s (dbopmupoBanue
BEILIECTBAMH B 3G PEKTUBHOTO pelIeHHs YMEHHUSI TPAMOTHOTO
MOBCEIHEBHOW JKU3HH. KOMMYHHUKATHUBHBIX 3a/1au. oOpaieHus ¢
BEIIECTBAMH B
XUMUYECKON
71a00paToOpHH U B OBITY.

17 | Coenunenus 27.10 Baxneiimme coequHeHus Hayuamca: PeryasiTuBHBIC: YUUTHIBAIOT ®dopMHpOoBaHUE
IIETOYHBIX IIETOYHBIX METAJUIOB — XapaKTepU30BaTh MIPaBUJIO B IJIAHUPOBAHHUU U YMEHUSI yIIPaBIATh
METaIoB OKCHUIBI, THAPOKCHIBI U ¢du3nyeckne 1 XMMUYECKHE | KOHTpOJIE criocoba pereHus CBOEH MO3HABaTEILHOM

coJn (XJIOpHUBI, KapOOHATHI,
Cynb(aThl, HUTPATHI), UX
CBOICTBA U IPUMEHEHHUE B
HapOJHOM XO3sIHCTBeE.
Kanmiineie ymoOpeHwus.
Jemouncrpanun: O6pasis!

CBOMCTBA OKCHJIOB U
TUIPOKCUAOB ILIETOYHBIX
METaJIJIOB, COCTABIIATh
XUMHUYECCKHUEC ypaBHeHm[,
XapaKTePU3YIOIIHe
CBOMCTBA IIET0YHBIX

Ilo3HaBaTe/ILHBIE:
Hcnone3yroT nouck
He00X0UMON HHPOPMAITUH JIJIS
BBITIOJTHEHMSI YI€OHBIX 3aJaHUi
C HCIIOJIF30BAHNEM YIeOHOMH
JUTEPATYPHI

JIESITENIbHOCTBIO;
[IOHUMAaHHE
3HAYUMOCTH
€CTECTBEHHO-Hay4YHBIX
3HAHUHU U1 peLeHus
IIPAKTHYECKHX 3a]1a4;




IIEIOYHBIX U
HIETI0YHO3EMEIbHBIX
MeTallioB. B3auMonaeincTBue
HaTpUsL, IUTHS C BOAOH.
BzaunmopaeiicTBre HaTpus ¢
kuciaopozaoM. Jlad. OneIT.
14. OkpamnBaaue TIIAMEHHA
COJISIMH IICIOYHBIX
METaJIOB.

METaJUIOB, peuaTh
«LEMOYKM» MPEeBpalCHUH.
IHonyuam eoszmooicnocms
HAy4umvCcs: COCTABIIATH
«UETIOYKM» PEBPALICHUI.

KoMMyHHKaTHBHBIE:
Y4UTBIBaIOT pa3Hble MHEHUS U
CTpeMsTCA K KOOpAUHAIUU
Pa3IMYHBIX NO3ULMI B
COTPYJHHIECTBE

(dopmupoBanue
YMEHHSI TPAMOTHOT'O
oOpareHus ¢
BEIIICCTBAMH B
XMUMHUYECKON
nmabopaTopuu U B OBITY.

18 | LlemoyHO3EeMENEHBI 30.10 OO01mas xapaKTepuCTHKA Hayuamuca: naBats PeryasTuBnsle: [Inanupyiot ®dopmupoBaHue
€ MeTaJuIbl: o01mas 3JIEMEHTOB TJIaBHOU XapaKTepUCTUKY CBOMU AEUCTBHS B CBSI3U C YMEHUS YIPaBIATh
XapaKTEepUCTUKA noarpynnst II rpynmst. LIEJI0YHO3EMEIIBHBIM [IOCTaBJICHHOU 3aJauell u CBOEH N03HABATEIbHOU
CrtpoeHne aTOMOB. MeTaJulaM 110 UX YCIOBHSAMH €€ PELICHHUS. JIeSITeNTbHOCTHIO;
[llenouHo3eMeNbHEIE ronoxenuto B [ICXD IMo3naBartebHbIe: CTaBAT U MMOHUMaHUE
MeTaJllIbl — IIPOCThIE J.1.Menpneneesa, (hOpMYITUPYIOT LIENU U 3HAYUMOCTH
BEILECTBA. XapaKTepHU30BaTh COCTAB Ipo0IeMBI ypoKa €CTEeCTBEHHO-HAYYHBIX
aTOMOB, UCCIIEI0BATh KoMMyHHKaTHBHbBIE: 3HaHUI U pelIeHns
CBOMCTBA IIETIOYHBIX AZIEKBaTHO HCTIONB3YIOT MPaKTHYECKUX 332,
METaJIOB — KaK MPOCTHIX peueBble CpeacTBa s ¢dopMupoBanue
BewecTB. [lonyyam 3¢ PEKTUBHOTO pEIICHHS YMEHUsI TPaMOTHOTO
B03MOJICHOCIb HAYUUMbCSA. | KOMMYHUKAaTUBHBIX 3a/1a4 oOparenus ¢
IPaMOTHO 00PAIIATHCS C BEIIIECTBAMHU B
BEIIIECTBAMH B XMUMHUYIECKOH
HIOBCEIHEBHOM JKU3HU sabopaTopuu U B OBITY.
19 | Coenunenus 10.11 Baxxnelmue coeiuHeHuUs Hayuwamcs: PeryasiTuBHBI€: YUUTBIBAIOT dopmMupoBaHue
IETI0YHO3EMETBHBI IETIOYHO3EMENTBHBIX XapaKTepu30BaTh MPaBUJIO B MJIAHUPOBAHUH U YMEHHS YIIPaBIATh

X MCTAJ1JI0OB

METaJJIOB — OKCH/IBI,
THJIPOKCHJIBI U COJIU
(x70pHIBl, KApOOHATEI,
HUTPATHI, CYIb(aTHI,
(docdater), UX CBOWCTBA U
MPUMEHEHHE B HAPOJAHOM
xo3siicTBe. JleMoHCcTpanum:
BzaumoneiicTBue kanbuus ¢
Bojo#. B3anmopencTeue
Marausi ¢ kuciopojaom. Jlao.
onbIThI: 15. [TonydeHnne
THJIPOKCHIA KaJbITUS 1
HCCIIEJOBAaHUE €r0 CBOWCTB

(bu3nYeCKne U XUMHUYECKHE
CBOICTBA OKCHUJOB U
TUIPOKCHUIOB
HIETI0YHO3EMENBHBIX
METaJJIOB, COCTABJIATD
XUMHUYECKHUE YpaBHEHUS,
XapaKTepH3yIOLIe
CBOMCTBA MICITOYHBIX
METaJUIOB, penIaTh
«LETI0YKN» NIPEBPALLEHUI.
Lonyuam 6o3moorcnocms
Hay4umucs: COCTaBJIATH
«LETI0YKN» NIPEBPALLEHUH.

KOHTPOJIE CrIoco0a pereHus.
Ilo3naBarteJibHBIE:
Hcnonp3yroTt mouck
HeoOxoauMon MH(pOpMAIUH JUIs
BBITIOJTHCHUSI YICOHBIX 3aJaHUI
C HCITOJIb30BAHUEM YYCOHOH
JUTEPATYPHL.
KoMMyHHKATHBHbIE:
Y4YHUTBIBAIOT Ppa3HbIC MHCHHUA U
CTPEMATCA K KOOPpJAWUHAITUN
Pa3JIMYHBIX MMO3UIINI B
COTPYAHUYECTBE

CBOEM MM03HABATEIBHOM
JIESITeIIbHOCTHIO;
MTOHUMAaHHe
3HAYHMOCTHU
€CTECTBEHHO-HAYYHBIX
3HAHUH TS peIICHUS
MPAaKTUYCCKUX 33134,
(dhopmupoBanue
YMEHHMsI TPaMOTHOTO
oOpareHus ¢
BCIIECTBAaMU B
XUMHUIECKOUN
1ab0opaTopuu U B OBITY.




20 | AsroMuHUIA. 13.11 Crpoenue aToma, Hayuamuvca: naBath PeryastuBubie: [Inanupyrot dopmMupoBaHue
(u3nyecKre ¥ XUMUYECKUE | XapaKTepHCTUKY allFlOMMHHS | CBOM AEHCTBHUS C IIOCTABJICHHON | YMEHUs yNpaBiiTh
CBOMCTBA AIIOMUHUSA KaK 1o ero nosoxxenuto B [ICXD | 3agaueil u ycnoBusiMu ee CBOEH II03HaBaTENLHON
IIPOCTOrO BEILLECTBA JI.11.Menneneena, pELIeHNUs], OLIEHUBAIOT NeATCIHLHOCTHIO;
XapaKTepU30BaTh COCTAB MIPaBIIIBHOCTD BBITIOTHEHNUS MOHNMaHHe
aToMa, XapaKTepH30BaTh neiictus. [lo3HaBaTe/IbHbIE: 3HAYUMOCTH
¢m3ndyeckne n xumuieckue | CaMOCTOSATENBHO BBIICIISIIOT U €CTECTBEHHO-HAYYHBIX
CBOICTBA aJIIOMUHUS, (hopmyHEpyIOT 3HAHUU VIS PEeLLEHUs
0OBSACHSTH 3aBICUMOCTh MI03HABATENbHYIO 1IETIb, MPaKTHYECKUX 3372,
CBOMCTB aJIFOMUHUS OT €r0 UCTIONIB3YIOT OOIIHE TPUEMBI (dbopmupoBanue
nonoxenud B IICXD peuieHus 3a1a4. YMEHMSI TPAMOTHOIO
J.1.Menpneneesa, KoMMyHHKAaTHBHBIE: CTPOUTH | OOpalieHus ¢
OOBSICHATH IPUYUHBI pedeBbIe BEICKa3bIBAaHUS B BeIIleCTBAaMHU B
XMMHUYECKON UHEPTHOCTU YCTHOH M MMCbMEHHOH (hopme; XMMHYECKON
amomMuHus. [lonyuam paboTats B rpymie; BEIpaXkaTb U | 1a0OpaTOPHUH U B OBITY.
B03MOJICHOCTL HAYUUMBCSL. apryMEHTHPOBATh CBOIO TOUKY
TPaMOTHO 0OpaIaTses ¢ 3peHHSL.
BEIIIECTBAMH B
MIOBCETHEBHON JKHU3HH
21 | CoenuHeHUs 17.11 CoennHEeHHS aMIOMAHUS - Hayuamecs: PeryasTuBHBIE: YUUTHIBAIOT ®dopmupoBaHue
QTIOMHUHUS . OKCHJI ¥ THIPOKCHL, UX XapaKTepu30BaTh MIPaBUJIO B IJIAHUPOBAHHUHI U YMEHUS yTIPaBIATh
aM(pOTEpHBIN XapakTep. ¢bu3nyeckue 1 XMMHUYECKHE | KOHTpOJIE criocoba perieHus CBOEH I103HABATEIIbHOU
Baxwneiimmue conmu CBOMCTBA OKCHJA B Ilo3HaBaTe/IbHBIE: JIESITEIbHOCTBIO;
amomunus. [Ipumenenue THIPOKCHUIA ATIOMHHUS, Hcnonp3yior mouck MTOHUMAaHNe
AIIOMUHUS U €T0 COCTaBIIATh XUMHUYCCKHUE HeoOxonnMoit nHdopManuu JJist | 3HAYUMOCTH
COETMHEHUI. YpaBHEHUS, BBINOJIHEHHS yUEOHBIX 3a/1aHUIl | €CTECTBEHHO-HAYUHBIX
JIa6. onbIThl: 16. 101y 4 | XapakTepH3yIOIIHE C UCTIOJIb30BaHUEM YIEOHOM 3HAHUU IS PEeTIeHUs
€ H ¥ € THJIPOKCHA CBOMCTBA aJIFOMUHMUS, JIUTEpPaTypHl. MPaKTHYECKHX 337124
ITIOMHHUS 1 MCCIICIOBAHUE | PEIIaTh «IETTOYKI» KoMMmyHHKaTHBHBIE: CTPOUTH | (hopMHpOBaHHUE
€ro CBOMCTB. IpeBpalCHUH. peueBbIe BEICKAa3bIBAaHUS B YMEHHS TPAMOTHOTO
Honyuam eo3moorcnocmo YCTHOM U IUCbMEHHOH (opme; oOpamieHus ¢
HAYuUmMbCsi: COCTABIIATD paboTatb B rpyrmie; BEIpaXkaTh U | BEIIECTBAMHU B
«LETI0YKN» NIPEBPALLEHUI apryMEHTHPOBATH CBOIO TOUYKY XMMHUYECKON
3peHus sabopaTopuy U B OBITY.
22 | XKeneso 20.11 Pacmonoxenue xenesa B Hayuamocs: naBath PeryasTuBHble: [InanupyroT DopMHUPOBaHUE

[ICXD/1.1. MeHnaeneena u
CTpPOEHHE €ro aToma.
(DI/ISI/I‘ICCKI/IG U XUMHUYCCKHUC
CBOMCTBA Xene3a —
IIPOCTOr0 BEIIECTBA

XapaKTePUCTHKY XKeje3a Mo
ero nosnoxenuro B [ICXD
JI.1.Menneneena,
XapaKTepU30BaTh COCTaB
aToMa, XapaKTepU30BaTh

CBOM JIENUCTBUSA C IMOCTABJIEHHOMN
3aj7la4eil U yCIOBUSIMU €€
peme}mﬂ, OLCHUBAKOT
l'[paBI/IJ'lLHOCTB BBIITOJIHCHUA
neiicreus. Ilo3HaBaTeJIbHBIE:

YMEHUS YIIPaBIAThH
CBOEH NMO3HABaTEIbHON
NIESITEILHOCTHIO;
IIOHUMAHUC
3HAYUMOCTH




(bu3nYeCKUe U XUMUYCCKHC
CBOIICTBa JKee3a,
OOBICHITEL 3aBUCUMOCTE
CBOMCTB JKeje3a OT €ro
noaoxxenuns B [ICXD
JI.1.Menneneena,
HCCJIEIOBAaTh CBOMCTBA
JKeJle3a B XOJI€ BBIIIOJIHEHUS
71a00paTOPHOTO OTIBITA,
OIIUCHIBATH XI/IMI/I‘IeCKI/Iﬁ
IKCIIepuUMeHT. [lonyuam
B03MOIACHOCMb HAYYUMBCAL.
IpaMOTHO 0OpaIlaThes ¢
BCIIICCTBAMHU B
MMOBCEAHEBHOM KU3HU

CaMOCTOSTENbHO BBIIEIIIOT U
(dbopMyIHpyIoT
MO03HABATENbHYIO LIENb,
HCTIONB3YIOT OOIINE TPHEMBI
peleHus 3anad.
KoMMyHHKaTUBHbBIE:
JomyckaroT BO3MOXHOCTh
pa3sNUYHBIX TOYEK 3pEHMs, B
TOM 4YHCJE HE COBIAJAIOIIUX C
ux coOcTBeHHOi. U
OPUECHTUPYIOTCS HA ITO3ULIUIO
napTHepa B OOIICHUU U
B3aUMOJECHCTBUU

€CTECTBEHHO-HAYYHBIX
3HAHMH JUIS peIeHHs
MPaKTHYECKUX 337124,
¢dopmupoBaHue
YMEHHSI TPaMOTHOTO
oOparmeHus ¢
BEIECTBAMH B
XMMHUYECKON
nmabopaTopuu U B OBITY.

23 | CoenuHeHUsA 24.11 Tenerndeckue psasl Fe’ n Hayuamcs: PeryasTuBHBIE: YUHTHIBAIOT ®dopmupoBaHue
Keresa. Fe*" Baxueiimmue comu XapaKTepU30BaTh MIPaBUJIO B IJIAHUPOBAHHUHI U YMEHUS yIIPaBIATh

JKele3a. 3HaueHue Kene3a M | (PU3MUECKHe M XUMHUYECKHE | KOHTPOJIE CIIoco0a pemeHusl. CBOEH TO3HaBaTENbHOM
€ro COCAMHEHUH ISt CBOHCTBA OKCHJIOB U Io3naBaTebHbIE: JIeSITEIIbHOCTBIO;
MPUPOJIBI U HAPOJAHOTO THPOKCHIOB XKeJle3a, Hcnons3yroT nmouck TIOHHMaHHe
XO3SHCTBA. COCTaBJIATh XUMUIECKHE HEoOX0ANMOH HHPOPMAINH JUI | 3HAYUMOCTH
JemoHcTpanumu. ypaBHEHHUS, BBITIOJIHEHHS] YUEOHBIX 3aJJaHUil | €CTEeCTBEHHO-HAYyYHBIX
B3anmopeiicTBie METAIUIOB | XapaKTepH3YIOIUe C HUCIIOJIb30BaHUEM Y4eOHOM 3HAHMH JUIs peleHHs
¢ Hemerayutamu. [lonmydeHue | cBoiicTBa coeAMHEHMI JIMTEPATypPHI. MPaKTHYECKUX 337134,
rupokcuoB xenesa (I1) u JKese3a, IPOBOJIUTH KoMMyHHMKATHBHbBIE: (dbopmupoBanue
(. KAaueCTBEHHBIE PEAKIIUY, YUuTHIBaIOT pa3Hble MHEHUS U YMEHUS TPaMOTHOTO
JIa6. onbIThI: 17. MOATBEPXKAAIOIIUE HATMYME | CTPEMATCS K KOOpAUHALMU oOpareHus ¢
BsanmogeiicTBue xenesa ¢ B BOJHBIX PacTBOPax Ppa3JINYHbBIX TO3UNNH B BEIIECTBAMH B
COJISTHOW KHCJIOTOM. KaTHOHOB XeJle3a, perarh COTPYTHHYECTBE XUMHUYECKOH
18. INomyyenue «UEMOYKM MPEeBPaLCHUHN. 71ab0paTopuu U B OBITY.
rugpokcnoB xenesa (II) u Tonyuam eo3modicHocme
(I11) u u3yueHune ux Hay4umucsi: COCTAaBIIATH
CBOJCTB. «LETI0YKN» NIPEBPALLEHUH,

COCTAaBJIATh MOJIEKYJISIPHBIC

U TIOJIHbIE HOHHBIE

YpaBHEHHs 11O

COKpaIeHHbIM HOHHBIM

YpaBHEHHSIM

24 | O6oOeHune 27.11 Hayuamcsa: 0606mats PeryasTuBHblie: BHOCAT dopmupoBaHue

3HAHHH 10 TEME

SHaHUW U ONPCACTABIATH UX

HEOOXO0ANMbIE KOPPEKTHUBHI B

YMEHHS YIPaBIISITh




«MerTamib» CXeM, TaOJIHIL, IPe3eHTAalui | JAeiicTBUE mociie ero CBOEH MO3HABaTENBLHOM
3aBEpLICHHs Ha OCHOBE €T0 U JIeSITEIIbHOCTBIO;
yueTa XxapakTepa ClIeJIaHHBIX MIOHMMaHHe
ommbok. [To3naBaTe bHbIE: 3HAYUMOCTH
Ctposr peueBoe BBICKAa3bIBAHHE | €CTECTBEHHO-HAYYHBIX
B YCTHOW M MUCBMEHHOM (hopMe. | 3HAHUH IS perIeHUs
KoMMyHHKaTHBHbBIE: MPaKTHYECKNX 3a/1a4.
KOHTPOJIUPYIOT NEUCTBUS
napTHepa.

25 | KonrpoJbHast 01.12 KoHTpomnb nmpeaMeTHBIX 1 Hayuamca: npuMeHATH PerysasituBHble: mnanuposats | @opmupoBanue
pa6ora Ne2 no METalpeIMETHBIX YYEOHbIX | MOJyYSHHBIC 3HAHUS U BpEMsI BBINTOJIHEHHS 33/1aHHI; OTBETCTBEHHOTO
Teme «MeTasuibi» JIEWCTBHH 110 TEMe c(OpMHUPOBAHHbBIE YMEHUS BJIa/IETh HaBBIKAMU OTHOIICHHS K YYEHHIO,

«Mertamnib» JUISl peIlIeHNs] YIeOHBIX CaMOKOHTPOJISI, CAMOOLICHKH, TOTOBHOCTHU H
3agaq NPUHATHUS PELICHUH 1 CIOCOOHOCTH K
OCO3HaHHOT'O BHIOOpa B CaMOpa3BUTHUIO U
y4eOHOH 1 TO3HAaBaTEIHLHOM camMo000pa30BaHMIO HA
JeATEeIILHOCTH. OCHOBE MOTHBAIINHU K
IMo3HaBaTebHBIE: CO31aBATH 00y4eHHIO 1
000011eHNS, AeNaTh BEIBOJIBI; TIO3HAHMIO.
yCTaHaBJIMBATh aHAJIOTHH,
HCIIONIb30BaTh 3HAKOBOE
MOJIEJIMPOBAHUE, OCYLIECTBISATh
CpaBHEHHE, KJIaCCH(UKAIHIO.
KoMMyHHKaTHBHBIE: CTPOUTH
peueBble BHICKA3bIBaHUS B
MUCbMEHHOU (hopme.
IIpakTukym 1. CBoiicTBa MeTaJIJIOB M MX COeIMHeHU I (24).

26 | TpaxkTu4eckasi 04.12 Ocy1iecTBIeHNE IIETTOYKH Hayuamcsa: obpamatbes ¢ PeryasTuBHble: miaHupoBate | PopMmupoBaHUe
paGora Nel. XUMHUUYECKHX TPEBpalleHuil | 1ab0opaTOpHBIM CBOIO JICSITENLHOCTh, HAXOJAUTh | TIO3HABATEIHLHOTO
OcylecTBieHue 000pyioBaHUEM U QITOPUTM BBITIOJTHEHUS HHTEpeca K U3y4EeHUIO
HETTOYKH HarpeBaTeIbHBIMH MOCTaBJICHHOH 3aja4H; XUMUH; GOPMHUPOBAHHE
XUMHUYECKUX npudopaMy B COOTBETCTBUM | OCYIIECTBIISTH CaMO- U YMEHUSI TPaMOTHOTO
NpeBpaIICHAN C MPaBUIIAMH TEXHUKH B3aUMOKOHTPOJIb IpoLecca oOparenus ¢

0e30MIaCHOCTH, OITUCHIBATh
XUMHUYECKHH DKCIIEPHUMEHT C
TTOMOIITBIO S3bIKA XUMHUH,
JIeNaTh BBIBOJIBI ITO
pe3yabpTaTaM 3KCIIEpUMEHTA.
Tlonyuam osmodscnocms
HAay4umuvcs: OCO3HABATh

BBITIOJIHEHUS] KCTIEPUMEHTA U
KOPPEKLHIO CBOEH

NI TETBHOCTH; CAMOCTOATEIIHLHO
0pOpPMIIATH OTHUET,
BKJIFOYAIOILIUNA ONTUCAHUE
JKCIIEPUMEHTA, €T0 Pe3yIbTATOB
1 BbIBOJIOB. Ilo3HaBaTe/IbHbBIE:

BEIIIECTBAMH B
XUMHUYIECKOUN
1ab0opaTopuu U B OBITY.




HE0OX0IMMOCTh
cobumonenus npasui Th u
OT myist coxpaHeHust
3I0POBBS OKPYIKAIOLIHX.

CaMOCTOSATENIHHO ITPOBOANTD
HaOJII0JICHUS; UCTIONIb30BATh
3HAKOBO-CUMBOJIMUECKHE
CpencTBa IS PeIlCHUS
Y4YEeOHBIX ¥ IO3HABATEIBHBIX
3amadq; GopMyIHPOBATh
BBIBOJIBI. KOMMYyHHKATHBHBIE:
CTPOHTH PEUCBBIC
BBICKa3bIBaHHS B YCTHOW H
NHCBMEHHOH (hopMe; CTPOUTH
3¢ G eKTHBHOE B3aUMOICHCTBHE
C yUHUTeNEeM U
OJTHOKJIACCHUKAMH.

27

IpakTHyeckas
padora Ne2,
Pemenue
9KCIIEPUMEHTAIILHBI
X 337a4 Ha
pacno3HaBaHUEe U
MOJIy4YeHUe
COEIMHEHN N
METaJJIOB

08.12

Pemenue
SKCHEPUMEHTAJIbHBIX 33734
Ha pacro3HaBaHUE U
MOJIyYE€HUE COETUHEHUI
METAaJIJIOB

Hayuamcs: obpamartbcs ¢
11a00paTOPHBIM
000pyIOBaHUEM U
HarpeBaTeIbHBIMA
prOOpPaMHU B COOTBETCTBHU
C TIpaBUJIAMH TEXHUKH
0€e30I1aCHOCTH, ONKCHIBATh
XUMHYECKUH YKCIICPUMEHT C
ITOMOIIIBIO A3BIKA XMMHH,
JIeJIaTh BEIBOLI ITO
pe3ysbTaTaM dKCIepUMEHTa.
Toryuam so3moxcnocmo
Hay4umucs: 0CO3HABATH
HEOOXOJUMOCTh
cobmonenns npasui Th u
OT aJist COXpaHEHHUsI CBOETO
3II0POBBSI M OKPYKAFOIITHX.

PeryasiTuBHbBIE: TUIAHUPOBATH
CBOIO ICATCIBbHOCTh, HAXOJUTh
ANTOPHUTM BBITTOTHEHUS
MTOCTaBJICHHON 3a/1a4H;
OCYIIECTBIISTH CaMO- 1
B3aMMOKOHTPOIIb TIpoIIecca
BEITIOJTHEHUSI SKCIICPUMEHTA U
KOPPEKITHIO CBOCH
JIeSITENIbHOCTH; CAMOCTOATEIHHO
0OpPMIISTH OTUET,
BKJIFOYAIOLIUNA OTTMCAHUE
JKCIIEPUMEHTA, €r0 Pe3yIbTaTOB
1 BbIBOZIOB. Ilo3HaBaTe/IbHBIE:
CaMOCTOATEIBHO MPOBOAUTH
HAOITIOICHNUS; HCITONTB30BATh
3HAKOBO-CUMBOJIMYECKHEC
CpelCTBa AJIsl PeLEHUs
YYeOHBIX U IM03HABATEIBHBIX
3ama4q; GopMyIHPOBAThH
BbIBOZIbl. KOMMYHHMKATHBHBIE:
CTPOMUTEL PEYEBBIE
BBICKA3bIBAHUS B yCTHOI\/’I )5
MUCEMEHHOHN GOpMe; CTPOUTH

s dexTruBHOE B3aMOIeiCTBIE
C yUUTeNIeM 1
OJTHOKJIACCHUKaMHU.

DopMupoBaHue
IM03HABATEILHOIO
HHTEpeca K U3yUCHHIO
XAMUH; POPMHPOBaHUE
YMEHHS TPAMOTHOTO
oOpateHus ¢
BEIIECTBAMH B
XHMHYECKOM
nabopaTopuu U B OBITY.




Hemeranabi(244).

28 | O6mas 11.12 OO61ast XxapaKTepuCTHKa Hayuamcsa: naBatb PeryasTusnsle: [Inanupyrot ®dopmupoBaHue
XapaKTepUCTHKA HEMETaJIOB: TIOJIOKEHHUE B OTIpe/IeTICHUs! TOHATHAM CBOM JICHCTBHS B CBSI3U C MO3HABATENBEHOTO
HEMETaJJIOB [Teproanueckoit cucreme «QNEKTPOOTPHLIATEIBHOCTDY | TOCTABJICHHOM 33/1a4eil 1 HHTEpeca K H3Yy4YCHUIO

XMMHYECKHX JIEMEHTOB /I, « AITIOTPOTIHSD» YCIOBHUSIMHU €€ PEIICHHS XuMuH; HopMHUpOBaHKE
W. Meunneneena, XapaKTepUu30BaTh IMo3naBarenbHbie: CTaBsT U Hay4HOTO
0COOCHHOCTH CTPOCHUS HEMETAaJUTBI TI0 HX (hopMyTHPYIOT LENU ’ MHPOBO33PEHHUS;
aTOMOB, nonoxennto B [ICXD mpobIeMBbl ypoka MTOHNMAaHHe
3JIEKTPOOTPULIATEIILHOCTD JI.11.MeHnneneena, KoMMmyHHMKaTUBHbIE: 3HAYUMOCTHU
(90) kak mepa OIMCHIBATH CTPOCHHE AZIEKBaTHO HCTIONB3YIOT €CTEeCTBEHHO-HAYYHBIX
«HEMETAJUTMYHOCTHY, PAL (bu3nyeckre cBOMCTBa peueBble CpeACTBa s 3HAHMH [UIs pELIeHUs
90. Kpucramingeckoe HEMEeTaJlJIOB, OOBSICHATH 3G PEKTUBHOTO peIICHHS MIPAKTUYECKUX 3aJ1ad.
CTPOCHHE HEMETAJIIOB — 3aBUCHMOCTb CBOWCTB KOMMYHUKaTUBHBIX 3a/1a4
MPOCTHIX BELIECTB. HEMETAaJIOB OT UX
Annotponusi. uznueckue nonoxxenus [ICXD
CBOMCTBAa HEMETAJIOB. JI.11.MeHnneneeBa;
OTHOCHUTEIBHOCTH MOHATHH | COCTABJIATH HA3BaHMS
«META ¥ KHEMETAJL». COEAMHEHUH HEMETAIIIOB TI0

dopmyie u popmyIr o

Ha3BaHUIO, HAyJaTCs 1aBaTh

OTIpeIeTIeHUS

«aJUIOTPOIIHSY,

«aJUIOTPOITHBIE

moaudukauuny. lHonyuam

603MOJICHOCHb HAYYUUMBCSL

[IPOrHO3UPOBaTh CBOKWCTBA

HEHM3YUECHHBIX DJIEMEHTOB U

UX COeTMHEHNH Ha OCHOBE

3HaHMH O MEPUOUIECKOM

3aKOHE

29 | Bogmopon 15.12 INonoxenue Bogopoaa B Hayuamca: PerynstuBHbIe: ®dopMHpOoBaHUE

INepuonuueckoii cucreme
XUMHYECKHX JIEMEHTOB /.
N. Menneneesa. Ctpoenune
aToMa U MOJICKYJIbI.
Ddusznueckue U XUMHYECKHE
CBOMCTBa BOJIOPO/Ia, €r0
MOJy4YE€HUE U IPUMEHEHHE.
JIa6. onbIiTsI: 19.
Iony4yenue u

XapaKTepU30BaTh BOJOPO]L
o ero nosioxeHuto B [ICXD
J..I.Menneneera,
XapaKTepU30BaTh CTPOCHHE
aToma BOJI0pOJia, OOBICHSTH
€ro BO3MOXKHbBIC CTCIICHH
OKUCJICHUS,
XapaKTepu30BaTh
(bU3NYECKUE ¥ XUMUYCCKHC

(hopMyIHPOBATH 1IETH YPOKa H
CTaBHTH 331a49H, HCOOXOTUMBIE
JUTSI €€ JTOCTHKCHYIS,
TUTAHUPOBATDH CBOIO

NI TENILHOCTD U
MPOTHO3UPOBATH €€
pe3yNbTaThl; paboTaTh B
COOTBETCTBUU C H3yYECHHBIM
aJITOPUTMOM; CBEPSITH CBOU

YMEHHS YIIPaBISATh
CBOEIi MO3HABATENBHOMN
JESTENIBHOCTBIO;
MOHUMAaHHE
3HAYMMOCTH
€CTECTBEHHO-HAYIHBIX
3HAHUHU U1 peLeHus
MPaKTHYECKUX 33144
¢dopmupoBanue




pacno3HaBaHHUC BOAOPOJa

CBOICTBa BOJIOPO/A,
OOBSCHATH 3aBUCHMOCTD
CBOICTB BOJIOPOJa OT
nonoxenus ero B [ICXD
JI.1.Menneneena,
OTIMCHIBATH JTAOOPATOPHEIE U
MIPOMBIINIJICHHBIE CIIOCOOBI
MIOJTy9YEeHHUS BOJOPOA
Honyuam eozmosrcHocms
Hayuumucs: OOBACHATH
JIBOMCTBEHHOE ITOJIOKEHUE
Bozopoza B [ICXD
J.1.Menneneesa, rpaMOTHO
obpaiartbcs ¢ BelecTBaMu
B TIOBCEAHEBHOM KH3HH

JICHCTBUS C LENBIO U, IPH
HEOOXOIUMOCTH,
KOPPEKTHPOBATh OIIUOKU
CaMOCTOSTENBHO.
Ilo3naBaTeJbHBIE: CO3aBaTh
00001IIeHNS, YCTaHABINBATD
AHAJIOTHH, JICaTh BbIBOJIBL;
MIPOBOIUTH HAOIIOACHNE;
CTPYKTYPHUPOBATh
uH(pOopMaLHIO.
KoMMyHHUKATHBHBIE: CTPOUTH
PEYCBBLIC BbICKA3bIBaAHUS B
YCTHOM U MUChMEHHOH (opme;
cTpouts 3¢ dexTrBHOE
B3aUMOJICHCTBUE C
OJTHOKJIACCHUKAMU; BBIPAXKATh U
apryMEeHTHPOBATh CBOIO TOUYKY
3peHusl.

YMEHHSI TPAMOTHOT'O
oOpareHus ¢
BEIIECTBAMH B
XUMHUYECKON
nmabopaTopuu U B OBITY.

30

Bona

18.12

CrtpoeHre MOJICKYJIHI.
Bonoponnas xummaeckas
cBs13b. Pusnyeckue
CBOMCTBA BOJABI. AHOMAaJINH
CBOMCTB BOJIbI.
I'unpodunsHie U
ruapo¢oOHbIe BEIIeCTBA.
XHUMHUYECKHE CBOMCTBA
Bozbl. KpyroBopoT BoJIbI B
npupoze. Bomoouncrka.
Abspauust Boasl. beiToBbIE
utbeTpel. MuHepalbHbIC
BOJBL. JIMCTHIUTPOBAaHHAS
BOJa, €€ ToJy4YeHHue U
MIpUMEHEHHE.

JIab. onbITHI.

20. Uccnenosanue
MMOBEPXHOCTHOTO HATSHKEHUS
Bonbl. 21. PacTBOpenune
MepMaHraHaTa KaJis WIH
MEJHOI0 Kyropoca B BOJE.
22. l'unparanus

Hayuamcs :
XapaKTepU30BaTh CTPOCHUE
MOJIEKYJTBI BOJIOPOJIa,
¢u3ugeckre U XMMHUYeCcKHe
CBOWCTBA BOJIBI, OOBSACHSTH
aHOMAJIHU BOJIBI, CITOCOOBI
OYHCTKH BOJIbI, IPUMEHSITH B
OBITY PUIBTPHI AJIST OUUCTKU
BOJIbI, IPAaBUIILHO
HCTIOJIb30BaTh
MHUHEpaIBLHYIO BOIY,
BBIIOJTHATH PACUETHI 10
YpaBHCHHUSIM XHMHUYECKUX
peakuui, NpOoTeKatoUINX C
y49acTHEM BOJIBI.

Tlonyuam éosmodscnocms
Hayuumucs: 00 bEKTUBHO
OIICHUBATh MH()OPMAIIHIO O
BEIIECTBAX U XUMHYECKUX
nporeccax, KpUTHIECKH
OTHOCHTBCS K
NICEBJOHAYYHOU

PeryasituBHble:
(hopMyIHpPOBATH 1IETH YPOKa H
CTaBHUTH 33/1a49H, HCOOXOTUMBIE
JUISL €€ JTOCTIIKEeHUS;
TUIAaHUPOBATH CBOIO
JIeATEeNIbHOCTh U
NPOTHO3UPOBATH €€
pe3ynbTathl; paboTaTh B
COOTBETCTBHHU C U3yYCHHBIM
ANTOPUTMOM; CBEPSATH CBOU
JEHCTBUS C LENBI0 U, IPH
HEOOXOIUMOCTH,
KOPPEKTHPOBATh OLINOKH
CaMOCTOSITENIHHO.
IMo3HaBaTe/bHBIE: CO3/1aBAThH
0000111IeHs, YCTAaHABINBATh
AHAaJIOTHH, JIeNIaTh BbIBOJIBI;
MPOBOJIUTH HAOIIOIEHHE;
UCIIOJIb30BaTh 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA st
pelIeHus 3a/1a49; OIy4aTh
nH(pOPMALNIO U3 PA3THYHBIX

dopMupoBaHue
YMCEHUS YIIPABIATh
CBOEH MO3HaBaTEIbHOU
JIeSITeNTbHOCTHIO;
MMOHNMAaHHe
3HAYUMOCTH
€CTECTBEHHO-HAYYHBIX
3HAHUH JUIS PELECHUs
MIPAKTUYECKUX 3a/1a4;
(dopmupoBanue
YMEHHUS TPAMOTHOTO
oOpamieHus ¢
BELLECTBAMU B
XUMUYECKON
mabopaTopuu U B
OBITY; BOCITUTaHHE
3KOJIOTUYECKOU
KYJBTYPBHI.




00e3BOXKEHHOTO cyibdaTa
menu (II). 23. UsrorosneHue
THIICOBOT'O OTIIeuaTKa. 24.
O3HaKOMIIEHHE C
KOJIIEKIIMEHN OBITOBBIX
¢ubTpoB. 25.
O3HaKOMJIEHHE C COCTaBOM
MUHEPATIBHOU BOABI

nndopmanuu,
HeJ00poCcoBECTHOI peKilame

HCTOYHHKOB; CTPYKTYpPHPOBATh
1 IpeoOpa3oBHIBATH €€ U3
0JIHO# ()OPMBI B APYTYIO, B TOM
YHCIIe C IPUMEHEHHEM CPEJICTB.
UKT. KoMmMyHUKaTUBHBIE:
CTPOHTH PEUCBBIC
BBICKa3bIBaHHS B YCTHOW H
MMMCHMEHHOU (OpME; CTPOHUTH
3¢ dexTHBHOE B3aNMOACHCTBHE
C O/IHOKJIACCHUKAMHU; BBIPAXKATh
U apryMEHTHPOBATh CBOIO
TOYKY 3PEHHSI.
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I"anorens!: oOmas
XapaKTepUCTHKA

22.12

OO61ast XxapaKTepUCTHKA
raJIOTeHOB: CTPOCHHE
aTOMOB; ITPOCTHIE BEIIECTBA
Y OCHOBHBIE COCTUHEHUS
raJloreHOB, HX CBOWCTBA.
Kparkue cBenenns o xiope,
Opome, pTope u Hoxe.
[Tpumenenune ragoreHoB U
MX COETMHEHUH B HApPOJHOM
XO03sliiCcTBE.
Jdemoncrpanuu: OGpa3usl
TraJJOr€HOB — MPOCTBIX
BelecTs. Bzaumonelicteue
raJIOTeHOB C HATPHUEM,
ajnroMuHueM. BolTecHeHME
XJIOpOM Opoma i ioza u3
pacTBOPOB HX coyei

Hayuamca:
XapaKTepu30BaTh CTPOCHHE
MOJIEKYJ TAJIOT€HOB,
OTIMCHIBATH (PH3UUCCKUC H
XAMUYECKUE CBOMCTBA
TaJIOr€HOB Ha OCHOBE
HaOIIOAEHUH 3a UX
MIPEBPAICHUSIMHI BO BpeMs
JIEMOHCTPAIIHOHHBIX
OIIBITOB, OOBSICHATH
3aBUCHMOCTDH CBOMCTB
TAJIOTCHOB UX OT ITOJIOXKCHUA
B [ICXD JI.. MeHnneneena,
COCTaBJIATH (POPMYIIBI
COCIUHEHUM TaJOIreHOB U MO
(dopMyaM 1aBaTh Ha3BaHHUS
COEIMHEHUSIM TaJIOT€HOB.
szyqam BO3MOINCHOCHIb
Hayuumucsi: OCO3HABAThH
HEOOXO0UMOCTh
COOITIOZICHYSI TIPABUIT
9KOJOTUYECKOMN
6e30macHOCTH TIpH
oOpalieHny ¢ rajJoreHaMu

PerynsTuBHbIe:
(hopMyIHPOBATH 1IEIh YPOKa U
CTaBUTb 33/1a41, HEOOXOJUMBbIE
JUISL €€ TOCTHDKCHNS;
IUTAHUPOBATh CBOIO
JEeATENIBHOCTD U
MIPOTHO3UPOBATH €€
pe3ynbTaThl; paboTaTh B
COOTBETCTBHH C U3yUECHHBIM
AITOPUTMOM; CBEPSATH CBOU
JIEUCTBUS C LIEJIbIO U, IIPU
HEOOXOUMOCTH,
KOPPEKTUPOBATh OIHUOKU
CaMOCTOSTENBHO.
Ilo3HaBaTenbHBIE: CO3aBATh
0000IIeHNs, YCTaHABINBATD
AHAJIOTUH, JIeJIaTh BBIBOJIBI;
MIPOBOANTH HaOIIIOJICHUE;
HCIO0Jb30BaTh 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA AT
pemeHus 3aaa4; IoIy4aTh
UHGOPMALIHIO U3 Pa3IHIHBIX
HCTOYHHKOB; CTPYKTYpPHUPOBATH
¥ IpeoOpa3oBBIBATH €€ U3
OJTHOH (OPMEBI B IPYTYIO, B TOM
YHcIie ¢ IPUMEHEHHUEM CPEJCTB.
UKT. KoMmMyHHKaTHBHBIE:
CTPOUTh pEUEBbIC

DopMupoBaHue
ITO3HABATENBHOTO
HUHTEpEca K HU3YyYEHUIO
XuMuH; HopMHUpOBaHKE
Hay4YHOTO
MUPOBO33PEHUS;
MOHUMAaHNE
3HaYMMOCTHU
€CTECTBEHHO-HAayYHBIX
3HAHUK U1 PEILEHUs
IIPAKTUYECKUX 3aau.




BBICKA3bIBAHHS B YCTHOW U
MUCBMEHHOU ()OpME; CTPOUTH
3¢ eKTHBHOE B3aUMOCHCTBHE
C OJIHOKJIACCHUKAMM; BBIPAXKATh
U apTyMEHTHPOBATh CBOIO
TOYKY 3pEHHSI.

32 | CoenuHeHUs 25.12 OCHOBHBIE COCTUHEHHS Hayuamca: yctaHaBIuBaTh PeryasTuBHbIe: DopMHpOBaHUE
raJoreHOB TaJoreHOB! CBSI3b MEXIy CBOMCTBAMHU (hopMyIHpOBaTh IEIb YPOKA U YMEHUSI yIIPaBIATh
raJ0reHOBOJOPO/IBI, COJIN COCIMHEHUH U UX CTaBUTD 33/1a41, HCOOXOAUMBIE | CBOEH IO3HABATEIHLHON
TaJIOr€HOBOJOPOIHBIX MPUMEHEHNEM, U3Y4aTh JUISL €€ TOCTHDKCHNS; JIESITEIIEHOCTBIO;
KHUCIIOT. CBOMCTBa COCJMHEHHI TUIaHUPOBATH CBOIO MOHMMaHHE
Hdemouncrpauun: OO6pasisl TaJIOTEHOB B XO7I€ JIeSITENIbHOCTD U 3HAYUMOCTH
IIPUPOJHBIX COCIUHEHUI BBITIOJTHEHHS JTAOOPATOPHBIX | MPOTHO3MPOBATH €€ €CTECTBEHHO- HAYYHBIX
XJjopa. OIIBITOB , pe3yabpTaThl; paboTaTh B 3HAHUU JUIS PELICHUs
Jla6. ombIThI: IHonyuam eozmodicHocmb COOTBETCTBHHU C U3yYCHHBIM MPaKTHYECKUX 337134,
26. KauecTBeHHas peakuust | Hayuumucsi: UCTIOIb30BaTh JITOPUTMOM; CBEPSATH CBOU ¢dbopMupoBanue
Ha T'aJJOTeHU-NOHBI pHOOpETEeHHBIE JEHUCTBHS C LETBIO U, IPU YMEHHSI TPaMOTHOTO
KOMITCTEHIINH TIPH HEOOXOANMOCTH, oOpareHus ¢
BBITIOJTHEHUH TTPOEKTHBIX KOPPEKTHPOBATh OLINOKH BEIIECTBAMH B
paboT 10 U3yUIEHHUIO CBOHCTB | CAMOCTOSATEIBHO. XUMHUYECKOH
1 CIIOCOOOB TTOTyYEHUS U IMo3naBaTebHBIE: CO31aBATDH 71abopaTopuu U B
pacro3HaBaHUs 000011IeHus, yCTaHABINBATD OBITY; BOCIIUTaHHE
COE/IMHEHUI TaJloreHOB aHaJIOTUH, OCYIIECTBISTh 9KOJIOTUYECKON
KIlacCU(UKAIUIO, JIeNaTh KYJBbTYPBHI.
BBIBOJIBI; IIPOBOIUTH
HaOJIIoIeH1E; UCIT0IL30BaTh
3HAKOBO- CHMBOJIMYECKHUE
Cpe/CTBa AJIsl pEeLIeHUs 331ad;
CTPYKTYPHPOBaTh HHPOPMAIHIO
KoMMyHHKaTHBHBIE: CTPOUTD
peueBble BEICKA3bIBAaHUS B
YCTHOM U MIUCBbMEHHO (opme;
cTpouts 3¢ dekTuBHOE
B3aUMOJEICTBUE C
OJHOKJIACCHUKAaMHU,; BBIpaXXaTb U
apryMEHTUPOBATh CBOIO TOUKY
3peHusl.
33 | Kuciopon 12.01 CrpoeHue aTroma u Hayuamecsi:, PeryasiruBHbIE: dopmupoBanue

AIUTOTPOITHS KHCIIOPO/Ia;
CBOWCTBA M IPUMEHEHHUE €T

XapaKTepU30BaTh CTPOCHHE
MOJIEKYJIbl KUCJIOPOJA,

(hopmynHupoBaTh 1eIb YpOKa U
CTaBHTH 3a/1a4M, HCOOXOIUMBIE

YMEHUS YIIPaBIATH
CBOEH NI03HABaTENLHOI




AJIOTPOITHBIX
MO UKAIIHH.

JIa0. onbITHI:

27. llomy4yenne n
pacro3HaBaHHAE KUCIOpOIa

COCTABJIATH XUMHUCCKUEC
YpaBHEHUSI,
XapaKTepHu3yIolye
XUMUYECKHE CBOMCTBA
KHCJIOpO/a, OOBSACHITH
MIPUMEHECHNE aJUIOTPOITHBIX
MOIU(pHUKAINNA KACIOPO.Ia,
OTIMCHIBATH JTAOOPATOPHBIE U
MIPOMBIIIICHHBIE CIIOCOOBI
MOJIy4EeHUS KHUCIIOPOJa .
Tonyuam eo3modcnocme
Hay4umucsi: TPAMOTHO
obpaiartbcs ¢ BelecTBaMu
B IOBCEIHEBHOM KU3HU

JUTSL ¢ TOCTH)KCHUS,
IUTAHUPOBATH CBOKO
JESITeTbHOCTD U
TIPOTHO3UPOBATH €€
pe3yabpTaThl; paboTaTh B
COOTBETCTBHH C H3yICHHBIM
ANTOPUTMOM; CBEPATH CBOU
JIEHCTBUS C LIETIBIO U, IPU
HEOOXOIMMOCTH,
KOPPEKTUPOBATh OIIUOKU
CaMOCTOSTEIIBHO.
IMo3HaBaTeJbHBIE: CO3/1aBaTh
0000I11IeHUs, YCTaHABINBATh
AHAJIOTHH, OCYIICCTBIATh
KIaccu(UKaIuio, enaTh
BEBIBOJIBI; TIPOBOIHTH
HAOIIOICHNE; HCIIOB30BATh
3HAKOBO- CHIMBOJIMYCCKIC
CpeICTBa IS pEIICHUs 3aa4;
CTPYKTYPHPOBATh HHPOPMAIIHIO
KoMMyHHKATHBHBIE: CTPOUTH
peveBbIe BHICKa3bIBAHUS B
YCTHOM U MUChMEHHOH (opme;
cTpouts 3¢ dexTrBHOE
B3aUMOJeICTBUE C
OJTHOKJIACCHUKAMU; BHIPAXKATH U
apryMEHTHPOBATh CBOIO TOUKY
3peHUSL.

JIEITENLHOCTEIO;
[MOHUMAaHHE
3HAYMMOCTH
€CTECTBEHHO-HAYYIHBIX
3HAHUU VIS PEeLLEHUs
MIPaKTUIECKUX 3a/1aY;
¢dopmupoBaHue
YMEHHS TPAMOTHOTO
oOpareHus ¢
BCIIICCTBAMU B
XUMHUYECKOH
71abopaTopuu U B
OBITY; BOCITUTAHUE
9KOJIOTUYECKOM
KYJBTYpPHL.

34

Cepa

15.01

CrpoeHue aToma u
IUTOTPOIHS CEPhI; CBONCTBA
U IpUMEHEHHE
POMONYECKOI CepBl.
JdemoncTpanum:
BzanmopnelictBue cepsl ¢
MeTaJulaMH, BOJIOPOJIOM U
KHCJIOPOAOM.

JIa6. onbITHI:

28. I'openue cepsl Ha
BO3JlyX€ U B KUCIIOPOJIE

Hayuamcs:
,XapaKTepU30BaTh CTPOCHUE
MOJIEKYJIBl CEpBl OOBSCHATH
3aBUCUMOCTb CBOIICTB CEpBI
ot ee nostoxkerus B [ICXD
JI.1. Menneneera,
COCTaBJIATh XUMHYCCKHUC
YpaBHEHUS,
XapaKTepU3yIONIHe
XMMHUYECKHE CBOICTBA CEPHI,
OOBSACHSTH IPUMEHEHHE
AIJIOTPOIHBIX

PeryasituBHble:
(hopMyIHPOBATH 1IETH YPOKa H
CTaBHTH 331a49H, HCOOXOTUMBIE
JUIs €€ JOCTHXKEHUS,;
TUTAHUPOBATH CBOIO
JeSITeTTbHOCTD U
MPOTHO3MPOBATH €€
pe3yNbTaThl; paboTaTh B
COOTBETCTBHH C H3yICHHBIM
AITOPUTMOM; CBEPATH CBOU
JEHCTBUS C LENBI0 U, IPH
HEOOXOIUMOCTH,

dopMupoBaHue
YMEHUS yIIPaBIATh
CBOE II03HABATENBLHON
JIeSITEIbHOCTBIO;
MTOHNMAaHNe
3HaYMMOCTHU
€CTECTBEHHO-HAYYHBIX
3HAHUHU U1 peLeHus
MIPAKTUYECKUX 3a/1aY;
dhopmupoBanue
YMEHHS TPAaMOTHOTO
oOpatieHus ¢




Mo u(UKAIMH CephI
IHonyuam eozmooicHocmb
Hay4umucsi: TPAaMOTHO

oOpamarbscs ¢ BemecTBaMi

B ITIOBCETHEBHOM KH3HU

KOPPEKTHPOBATh OLINOKH
CaMOCTOSITEIIBHO.
IMo3naBaTenbHBIE: CO31aBATH
00001IIeHNS, YCTaHABINBATD
AHAaJIOTHH, OCYIICCTBISTH
KIaccu(UKaIuio, NenaTh
BBIBO/IBL; TIPOBOIUTH
HaOJII0IEHKE; HCIIOJIb30BaTh
3HAKOBO- CUMBOJIHYECKUE
Cpe/CTBa JJIs peLIeHUs 3a1a4;
CTPYKTYPHPOBaTh HH(POPMAIHIO
KoMMyHHUKATHBHBIE: CTPOUTH
PEYECBBLIC BLICKA3bIBAHUS B
YCTHOM U MUChMEHHOH (opme;
cTpouts 3¢ dekTuBHOE
B3aUMOJICHCTBUE C
OJTHOKJIACCHUKAMU; BBIPAXKATh U
apryMEHTHPOBATh CBOIO TOUKY
3peHusl.

BEIIECTBAMH B
XUMUYECKON
71ab0paTopuu U B
OBITY; BOCITUTaHHE
3KOJIOTMYECKOH
KyJIbTYPHI.

35

COC,I[I/IHCHI/IH CCPHI.

19.01

Oxcuast cepsl (IV) u (VI);
UX TOJIyYeHHE, CBOUCTBA U
MPUMEHEHHE

Hayqamc,q . OIIMCHIBATh

CBOMCTBa COEAMHEHUH CEPBI,

COCTAaBJISITh YPAaBHEHUS

peakuuii, COOTBETCTBYIOLIUX
«IIEeTI0YKE» PEBPALLECHUI

IHonyuam eo3mooicHocms
HAyuumcsi:
IIPOTHO3MPOBATH
XMMHUYECKHE CBOICTBa
BEIIIECTB Ha OCHOBE MX
CBOMCTB U CTPOCHHUS

PeryasituBHble:
(hopMyIHpPOBATH 1IETH YPOKa H
CTaBUTb 331241, HEOOXOAUMbIE
JUISL €€ TOCTIDKEeHUS;
TUIAaHUPOBATH CBOIO
JIeATEeNIbHOCTh U
HPOTHO3UPOBATh €€
pe3ynbTaThl; paboTaTh B
COOTBETCTBHUH C H3yICHHBIM
ANTOPUTMOM; CBEPATH CBOU
JIEUCTBHUS C LEIBIO U, IPU
HEOOXOIUMOCTH,
KOPPEKTHPOBATh OLINOKH
CaMOCTOSTENBHO.
IMo3HaBaTe/bHBIE: CO3/1aBAThH
0000111eHs, YCTAaHABINBATh
aHaJIOTHH, OCYIIECTBISTh
KITacCU(UKAITUIO, JIeTaTh
BBIBOJIbI; CTPYKTYPHPOBAThH
nHpopManuio
KoMMyHHKaTHBHBIE: CTPOUTH

dopMupoBaHuE
MIO3HABATEIEHOTO
UHTEpeca K H3y4YEHUIO
xumun; HopMHUpoBaHue
HayYHOTO
MHPOBO33PEHUS;
MOHMMaHHe
3HAYUMOCTH
€CTECTBEHHO-HAYYHBIX
3HAHMH [UI pEIIeHUs
MPAaKTHYECKUX 3a/1a4.




peyeBbie BHICKA3bIBAaHUS B
YCTHOI U MUChMEHHOH (opme;
cTpouts 3¢ dexTrBHOE
B3aUMOJECHCTBHE C
OJIHOKJIACCHUKAaMMU; BBIpaXKaTh U
apryMEHTHPOBATh CBOIO TOUKY
3pEHUsL.

36 | CepHnas xuciora 22.01 CepHas KUCIIOTa KaK Hayuamca: onuceiBaTh PeryasTuBHbIe: ®opMHpOBaHUE
KaK 3JIEKTPOJIUT U 3JIEKTPOJINT U €€ COJH, UX CBOHCTBA CEPHON KUCIOTHI, | (hOPMYIHPOBATH IIETb YPOKA YMEHUS yIIPaBIATh
ee coiu MPUMEHEHNE B HAPOJHOM B XOJI€ POBECHUS CTaBUTD 33/1a41, HCOOXOAUMBIE | CBOEH IIO3HABATEIHLHON
XO03stiicTBe. 71a00PaTOPHBIX OIBITOB , JUISL €€ TOCTIDKEHUS; JIeSITEIIbHOCTBIO;
JemoHcTpanmum: MPOBOJINTH Ka4eCTBEHHYIO TUIaHUPOBATH CBOIO MOHMMaHHE
O0pasibl IPUPOIHBIX peakuuio Ha cynab(ar — HOH, | JNEATeNbHOCTh U 3HAYUMOCTH
coeMHeHui cepbl. OOpa3ubl | COCTABIATH YpaBHEHUS NPOTHO3MPOBATH €€ €CTECTBEHHO-HAYYHBIX
BOXHEHIIMX ISl HAPOJTHOTO | PeakiMi, XapaKTepu3yolue | pe3yJbTaTbl; padoTaTh B 3HAHMH VIS peleHHs
Xo3stiicTBa Cyb(aToB. CBOMCTBA CEPHOW KUCIIOTBI. | COOTBETCTBHHU C U3yUYCHHBIM MPaKTHYECKUX 337134,
JIa6. ombIThI: ITOPUTMOM; CBEPSTH CBOU ¢dopmupoBanue
29. CoticTBa pa30aBICHHOM JIEHCTBUS C LIEJIBIO U, IPU YMEHUS TPaMOTHOTO
CEepHOI1 KHUCIIOTHI HEOOXO0ANMOCTH, oOparenus ¢
KOPPEKTHPOBATh OLINOKH BEIIECTBAMH B
CaMOCTOSTEIIHHO. XUMHUYECKOH
Ilo3HaBaTesbLHBIE: CO3/1aBaTh 1ab0paTopuu U B
0000111eHUs, yCTaHABINBATD OBITY; BOCIIUTaHHE
AHAJIOTUH, JIeNIaTh BBIBO/IbI; 9KOJIOTUYECKON
CTPYKTYPHPOBaTh HHGOPMAIMIO | KYJIBTYpBI.
KoMMyHHKATHBHBIE: CTPOUTD
peueBble BbICKa3bIBAaHUS B
YCTHOM U MIUCBbMEHHO (opme;
cTpouts 3¢ dexTrBHOE
B3aUMOJEHCTBHUE C
OJTHOKJIACCHUKAaMU; BBIPAKaTh U
apryMEHTHPOBATh CBOIO TOUKY
3peHusl.
37 | Cepnas kucioTa 26.01 CepHas KUCJIOTa KaK Hayuamcsa :cocTaBnsTh PeryasTuBHbIe: ®opMHpOoBaHUE
KaK OKHCIIUTEJIb. okucnutenb. [Ipoussoacrso | ypaBuenust OBP ¢ yuactuem | GpopmysupoBath 1eib ypoka u MO3HABATENHLHOTO

Tlonyuenue u

CEpHOI1 KUCJIOTHI U €€

CEpHOI KUCIIOTHI,

CTaBUTH 3a1a4u, HEO0OXO0JUMBIC

HHTEpeca K HM3YYECHUIO




MpUMEHEHHE
CEpPHOMN KUCIOTHI

IMPUMCHCHUEC

ONKCHIBATH 001aCTH
MIPUMEHEHHUS CEPHOMN
KHCJIOTBI

Honyuam eo3modrcHocms
Hay4umucs: TPABOIAUTH
IIpUMEPHI YPABHEHUM
peakuu, Jexamux B
OCHOBE ITPOU3BOJICTBA
CEPHOM KUCIIOTHI

JUTSL ¢ TOCTH)KCHUS,
IUTAHUPOBATH CBOKO
JESITeTbHOCTD U
TIPOTHO3UPOBATH €€
pe3yabpTaThl; paboTaTh B
COOTBETCTBHH C H3yICHHBIM
ANTOPUTMOM; CBEPATH CBOU
JIEHCTBUS C LIETIBIO U, IPU
HEOOXOIMMOCTH,
KOPPEKTUPOBATh OIIUOKU
CaMOCTOSTEIIBHO.
IMo3HaBaTeJbHBIE: CO3/1aBaTh
0000I11IeHUs, YCTaHABINBATh
AHAJIOTHH, OCYIICCTBIATh
KIaccu(UKaIuio, enaTh
BBIBOJIBL; CTPYKTYPHUPOBATH
HHPOPMALIUIO, TIPOBOJUTH
HaOJIIONECHUS.
KoMMyHHKaTHBHBIE: CTPOUTH
peveBbIc BEICKa3bIBAHUS B
YCTHO# U MUChMEHHOH (opme;
cTpouth 3 dexTrBHOE
B3aUMO/eICTBUE C
OJTHOKJIACCHUKAMU; BBIPAXKATh U
apryMEHTHPOBATh CBOIO TOUKY
3pEHUSL.

XuMuH; HOPMHUPOBAHUE
Hay4YHOTO
MHUPOBO33PEHHUS;
IIOHMMaHHE
3HAYUMOCTH
€CTECTBEHHO-HAYYIHBIX
3HAHUWA U1 pEILEHUs
MPAaKTUIECKUX 3a/1a4.
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A3oT.

29.01

Crtpoenune aTomMa u
MOJIEKYJIBI a30Ta; CBOMHCTBA
a30Ta Kak IpoCTOro
BEIIIECTBA

Hayuamcs:,
XapaKTepU30BaTh CTPOCHUE
aToMa M MOJICKYJIBI a30Ta,
OOBSICHSITH 3aBUCUMOCTh
CBOIICTB a30Ta OT €TI0
nonioxkenus B [ICXD JI.H.
MeHneneeBa, COCTaBIsATh
XUMHUYECKHE YPaBHEHUS,
XapaKTePU3YIOIIHe
XHUMHUYECKHE CBOMCTBA a30Ta
THonyuam 603moocHocms
Hay4umucsi: TPaMOTHO
oOpamarkcs ¢ BemecTBaMiu
B IOBCEIHEBHOM JKH3HHU

PeryasTuBHbIC:
(hopMyIHpPOBATH 1IETH YPOKa H
CTaBHUTH 331a4H, HCOOXOTUMBIE
JUIs €€ JOCTHXKEHUS,;
IJIAHUPOBATh CBOIO
JESITeIbHOCTD U
MPOTHO3MPOBATH €€
pe3yNbTaThl; paboTaTh B
COOTBETCTBHUH C H3yICHHBIM
AITOPUTMOM; CBEPATH CBOU
JIEHCTBUS C LIEJIbIO U, IIPU
HEOOXOUMOCTH,
KOPPEKTHPOBAThH OLTHOKU
CaMOCTOSITENIBHO.

dopmMupoBaHue
MO3HABATENBHOIO
HHTEpeca K H3Y4YEHUIO
XuMuH; HopMHUpOBaHKE
HAay4HOI'O
MHPOBO33PEHHUS;
[IOHUMAaHHE
3HAYUMOCTH
€CTECTBEHHO-Hay4YHBIX
3HAHUH U1 DPELLEHUs
[IPaKTUYECKUX 3a7au.




IMo3naBaTenbHBIE: CO31aBATH
000011IeHNS, yCTaHABINBATh
AHAJIOTUH, JIeNIaTh BBIBOJIBI;
CTPYKTYPHPOBATh
HHPOPMALINIO, IPOBOJAUTH
HaOJIONEHU.
KoMMyHHKaTUBHBIE: CTPOUTH
peueBble BBICKA3bIBAaHUSA B
YCTHOMW U IUCBMEHHOH hopme;
cTpouth 3¢ dexTrBHOE
B3aUMOJEICTBUE C
OJTHOKJIACCHUKAMU; BBIPAXKaTh U
APryMCHTHPOBATH CBOIO TOUKY
3peHusl.

39

AMMUaK 1 ero
coenuaenus. Conu
aMMOHUS

02.02

AMMHaK, CTpOeHHUe,
CBOWCTBA, MOJTyYCHHE U
npumenenue. Conu
aMMOHUSI, UX CBOMCTBA U
MPUMEHEHHE.

JIa6. onbiTer: 30. M3ydenue
CBOWCTB aMMHaKa.

31. Pacnio3naBanue coeii
AMMOHHA

Hayuamcs: onuceiBaTh
CBOMCTBa aMMHaKa B X0J1e
MIpOBeICHUS Ta00paTOPHBIX
OIBITOB, IPOBOJUTH
KaueCTBEHHYIO pEaKLMIO Ha
HOH - aMMOHHUS

Honyuam eo3moorcnocmo
Hay4umucs: IPUBOIUTH
IPUMEPHI YPABHEHUH
peakiuii, Jiexxauux B
OCHOBE ITPOMBIIIICHHBIX
Croco00B MOJTy4YeHUS
aMMHaKa

PeryasTuBHbIe:
(hopMyIHPOBATE IIETH YPOKa H
CTaBHUTH 331a4H, HCOOXOTUMBIE
IUTSL e TOCTIKEHUS,
IUTAHUPOBATH CBOKO
JeSTeTHbHOCTD U
TIPOTHO3UPOBATH €¢
pe3ynbTaTthl; paboTaTh B
COOTBETCTBHUHM C H3yICHHBIM
AITOPUTMOM; CBEPATH CBOU
JIEUCTBUS C LIEJIbIO U, IIPU
HEOOXOUMOCTH,
KOPPEKTUPOBATh OIINOKU
CaMOCTOSTEITHHO.
Ilo3HaBaTeabHBbIE: CO3aBATh
000011IeHNs, yCTaHABINBATh
AHAJIOTUH, JIeTaTh BBIBOIEI;
CTPYKTYpHUPOBATh
WHPOPMAITHIO, TIPOBOIUTH
HAOIIOIEHHS.
KoMMyHHMKaTHBHBIE: CTPOUTH
peueBbIe BBICKAa3bIBAaHUSA B
YCTHOW ¥ IMCEMEHHOU (opMme;
cTpouts 3 dexkTuBHOE
B3aMMOJICHCTBHE C
OJTHOKJIACCHUKAMU; BHIPAXKATH U

DopMupoBaHue
YMCHHS YIIPABIAT
CBOEH MO3HABATEIbHOU
TIeSITeTBHOCTHIO;
MTOHUMAaHHe
3HaYAMOCTH
€CTECTBEHHO-HAYIHBIX
3HAHUH JUIS PEeLLICHUs
MIPAKTUYECKUX 3a]1a4;
(dbopmupoBanue
YMEHUS TPAMOTHOTO
oOparieHus ¢
BEI[ECTBAMU B
XUMHUYECKON
nmabopaTopuu U B
OBITY; BOCITUTAHHE
JKOJIOTHYECKON
KYJBTYPBI.




apryMEHTHPOBATH CBOIO TOUKY
3pEHUsL.

40 | Okcuasl azora. 05.02 Oxcuabl a3oTa. A30THas Hayuamcs:, onuceIBaTh PerynsTuBHbIC: ®dopmupoBaHue
A30THas KucloTa KHCJIOTa KaK AJIEKTPOJIUT, €€ | CBOMCTBAa COCAMHEHUI (hopMyIHpOBaTh 1Eb YPOKa U YMEHHS YIPABIISATH
KaK JJICKTPOJIHT. CBOI{CTBa M IPUMEHEHHE. a30Ta, COCTABIAT CTaBHTh 33/1a4H, HEOOXOAUMBIE | CBOEH IO3HAaBaTEIBHOM
JemoncTpanuu: OOpasnpl | ypaBHEHUs PeakLUi, IULSL ee TOCTHIKCHHS; JEeATEeIBHOCTHIO;
Ba)KHEHIIMX M1 HAPOJHOTO | COOTBETCTBYIOIIMX IUIAaHUPOBAThH CBOIO MOHUMAaHHe
XO03SIHCTBa HUTPATOB. «UeTI0YKe» IPEBpaICHUH JeATeIbHOCTD 1 3HAYMMOCTHU
JIa6. onbITHI: Ionyuam 6o3moocHocms MIPOTHO3UPOBATH €€ €CTECTBEHHO-HAYYHBIX
32. CoiicTBa pa3baBiIeHHOW | Hayuumvca: pe3yIbTaThL; paboTaTh B 3HAHWH JUTS peLIeHHs
A30THOM KHCJIOTHI . MPOTHO3UPOBAThH COOTBETCTBHHU C U3yYCHHBIM MPaKTHYECKUX 337134,
XUMHYECKHE CBOWCTBA ITOPUTMOM; CBEPSTH CBOU (dbopmupoBanue
BEILIECTB Ha OCHOBE UX JEUCTBHS C LEIIBIO U, IPU YMEHUSI TPaMOTHOTO
CBOWCTB M CTPOCHHS HE00X0AUMOCTH, oOpaieHus ¢
KOPPEKTHPOBATh OLINOKH BEIIECTBAMH B
CaMOCTOSITEIBHO. XUMHYECKOH
IMo3naBaTenbHBIE: CO31ABATH 7abopaToOpPHH U B
000011IeHN, yCTaHABINBATh OBITY; BOCITUTAHHE
QHAJIOTHH, JIeJIaTh BBIBOJIBI; 9KOJIOTHIECKOH
CTPYKTYpPHPOBATh KYJBTYPBL
HuH(OPMAIHUIO, IPOBOAUTD
HaOJIIOIECHUSL.
KoMMyHHKaTHBHBIE: CTPOUTH
peueBble BHICKA3bIBAaHUS B
YCTHOM U MUChMEHHOH (opme;
cTpouts 3¢ dexTrBHOE
B3aUMO/JIEMCTBHE C
OJIHOKJIACCHUKAMH; BBIPAXKATh U
apryMEHTHPOBATH CBOIO TOUKY
3peHusl.
41, | A3oTHas KuCiOTa 09.02 A30THas KACIOTA KaKk Hayuamcsa :cocTaBnsTh PerynstuBHbIe: ®dopMHpOoBaHUE
42 | KaK OKHCJIHTEIb. 12.02 okucnurens. Hutpats! u ypaBHeHust OBP ¢ yyactuem | ¢opmyanpoBaTh Ieb ypoKa U YMEHHS YIIPaBIATh

Comau a30THOI
KHCJIOTHI.

HUTPHUTHI, IpobiemMa ux
coJiep>KaHus B C/X
MPOAYKINH. A30THBIE
ynoOpeHus.
JdemoncTpanum:
B3aumoneiicteue
KOHLEHTPUPOBAHHOMN
A30THOM KHUCIIOTHI C MEAIBIO.

A30THOM KHCIIOTHI,
IPUMEHSTh COJIM a30THOM
KHCJIOTHI B IPAKTHYECKON
JIESITETIBHOCTH, TIPOBOINTH
Ka4eCTBEHHYIO PEaKLUIO Ha
HUTpAT — UOH. lonyyam
B03MOJICHOCIb HAYUUINBCA:
XapaKTepu30BaTh 0cOObIC

CTaBHTH 331a49H, HCOOXOTUMBIE
JUTSI €€ JTOCTHKCHYIS,
TUTAHUPOBATDH CBOIO

NI TENILHOCTD U
MPOTHO3UPOBATH €€
pe3yNbTaThl; paboTaTh B
COOTBETCTBUU C H3yYECHHBIM
aJITOPUTMOM; CBEPSITH CBOU

CBOEM II03HABATENBLHON
JIESITENIbHOCTBIO;
[IOHUMAaHHE
3HAYUMOCTH
€CTECTBEHHO-Hay4YHBIX
3HAHUHU U1 peLeHus
[IPaKTUYECKUX 3a7au.




JIa0. onbIThI: 33.
BzanmopeiicTBue
KOHIEHTPUPOBAHHOMN
a30THOM KHUCJIOTHI C MEIBIO

CBOMCTBA
KOHIEHTPUPOBAHHON
a30THOH KHUCJIOTHI

JICHCTBUS C LENBIO U, IPH
HEOOXOIUMOCTH,
KOPPEKTHPOBATh OIIUOKU
CaMOCTOSTENBHO.
Ilo3naBaTeJbHBIE: CO3aBaTh
00001IIeHNS, YCTaHABINBATD
AHAJIOTHH, JIENaTh BbIBOJIBL;
CTPYKTYPHUPOBATh
uH(pOpPMAIIHUIO, TPOBOAUTH
HAOJIFOICHUSL.
KoMMyHHKATHBHBIE: CTPOUTH
PEYCBBLIC BbICKA3bIBaAHUS B
YCTHOM U MUChMEHHOH (opme;
cTpouts 3¢ dexTrBHOE
B3aUMOJICHCTBUE C
OJTHOKJIACCHUKAMU; BBIPAXKATh U
apryMEeHTHPOBATh CBOIO TOUYKY
3peHusl.

43,
44

docohop.
CoenquHeHUs
thocdopa.

16.02
19.02

CrpoeHue aToma u
amnotponus pocdopa,
CBOICTBa OeNoro u
KpacHoro (ocdopa, ux
npuMeHeHrne. OCHOBHBIE
COE/IMHEHUSI: OKCH]L
dhochopa (V) u
oprodocdopHas KucIoTa,
dhocharer. DocdopHbie
yInoOpeHusl.
Hdemoncrpamuu: OOpa3usl
NPUPOIHBIX COCANHEHHI
hocdopa. OOpasibr
BOKHEHIIMX AJIS HAPOJHOTO
xo3siicTBa Gocdaros.

JIa6. ombiThl: 34. T'opeHue
(dbocdopa Ha BO3ayXE U B
kuciopoe. 35.
PacniosnaBanme ¢ocdaron

Hayuamca:
XapaKTepnu30BaTh CTPOCHHE
aToMa ¢ocgopa, 00BICHATH
3aBUCUMOCTb CBOWUCTB
¢docdopa OT ero moaoKEeHUS
B [ICXD JI.. MeHneneena,
COCTaBJIATh XUMUYECKHE
ypaBHEHHUS,
XapaKTepu3yIoLIne
XMMHYECKHE CBOICTBA
¢docopa B pesynpTare
NPOBEEHUS 1a00PaTOPHBIX
OIIBITOB, TPOBOJIUTH
Ka4eCTBEHHYIO PEaKLMIO Ha
docdar - noH

THonyuam 6o3mooicHocmo
HAyuumvcsi: ONUCHIBATD
bu3nyecKkrue 1 XUMUYECKUEe
MPOLIECCHI, SIBIISIOIIUECS
4acThIO KPYTrOBOpOTa
BEILIECTB B IPUPOJIE

PeryasituBHble:
(hopMyIHpPOBATH 1IETH YPOKa H
CTaBHUTH 33/1a49H, HCOOXOTUMBIE
JUTSI €€ JTOCTUKESHUS,
TUTAHUPOBATH CBOIO
JIeSITENIbHOCTD U
MPOTHO3UPOBATH €€
pe3ynbTathl; paboTaTh B
COOTBETCTBUU C U3yYEHHBIM
ANTOPUTMOM; CBEPSATH CBOU
JEHCTBUS C LENBI0 U, IPH
HEOOXOIUMOCTH,
KOPPEKTHPOBAThH OLTHOKA
CaMOCTOSITEITBHO.
Ilo3HaBaTenbHBIE: CO3aBATh
0000111IeHs, YCTAaHABINBATh
aHAJIOTHH, JCNIaTh BBIBO/IBL,
CTPYKTYPHUPOBAThH
WHPOPMAITHIO, IPOBOIUTH
HaOJroIeHuSI.
KoMMyHHKAaTHBHBIE: CTPOUTH
peyeBEIC BEICKA3bIBAHUS B

dopMupoBaHue
YMCEHUS YIIPABIATh
CBOEH MO3HaBaTEIbHOU
JIeSITeNTbHOCTHIO;
MMOHNMAaHHe
3HAYUMOCTH
€CTECTBEHHO-HAYYHBIX
3HAHUH JUIS PELECHUs
MIPAKTUYECKUX 3a]1a4;
(dopmupoBanue
YMEHHUS TPAMOTHOTO
oOpamieHus ¢
BELLECTBAMU B
XUMHUYECKOH
mabopaTopuu U B
OBITY; BOCITUTaHHE
3KOJIOTUYECKOU
KYJBTYPBHI.




YCTHOH M MMCbMEHHOH (hopme;
cTpouts 3¢ dexTrBHOE
B3aUMOJEICTBUE C
OJJHOKJIACCHUKAMH; BBIPaXKaTh U
apryMEHTHPOBATh CBOIO TOUKY
3pEHMUSL.

45 | Yruepon. 26.02 CrpoeHnne aToMa Hayuamcs: PeryasTuBHbIe: DopMHpOBaHUE
IUTOTPONHSA YIIIepoaa, XapaKTepu30BaTh CTPOEHHE | (hOPMYIHPOBATH IETb YPOKA U YMEHUSI yIIPaBIATh
CBOMCTBA €r0 MOIU(UKALMI | aTOMa YIiIepoaa, OOBSICHATh | CTAaBHUTH 3aJaui, HEOOXOAMMBIE | CBOEH IMO3HABATEIbHON
U UX IPUMEHECHHE. 3aBUCHMOCTH CBOHCTB JUISL €€ TOCTHDKCHNS; JIESITEIIEHOCTBIO;
JeMoHcTpanuu: yriepoja OT ero IUTAHUPOBATh CBOIO MIOHUMAaHNe
[Tornouienue yriaem nonoxkenus B [ICXD JI.H. JIeATEIIbHOCTD U 3HAYMMOCTHU
PacTBOPEHHBIX BEIIEeCTB WK | MeHeneeBa, COCTaBIATh MPOTHO3UPOBATH €€ €CTECTBEHHO-HAyUHBIX
ra3oB. BoccraHoBneHnue XMMUYECKHEe ypaBHEHUS, pe3yabpTatel; paboTaTh IO 3HaHUH U1 pelIeHns
MeJIM U3 €€ OKCHJIA YTIIEM. XapaKTepHu3yIolie IUIaHY; CBEPATh CBOM JIEHICTBUA | MPAaKTUYECKUX 3aj]ady;
JIa6. onbiThl: 36. ['openne XUMUYECKHE CBOMCTBA C LIETIBIO U, TIpU (dopmupoBanue
YIS B KHCIIOPOJIE yrnepona. [loxyuam HEOOXOANMOCTH, YMEHHSI TPaMOTHOTO

B03MOJICHOCIb HAYYUMBCA: | KOPPEKTHPOBATH OIIHOKH oOpareHus ¢
OIUCHIBATH (prU3NUECKUE U CaMOCTOSTEIIHHO. BEIIECTBAMH B
XMMHUYECKHE TIPOLECCHI, IMo3naBaTebHBIE: CO31aBATH XUMHUYECKOH
SIBIISTFOLIIMECS YaCThIO 000011IeHNs, yCTaHABINBATh 71abopaTopuu U B
KpPYyroBOpOTa BEILECTB B aHAJIOTHH, JAeTaTh BBIBOJGI; OBITY; BOCIIUTaHHE
MIpUPOE CTPYKTYPHUPOBATh 9KOJIOTHYECKOH

uH(popMaIio, IPOBOIUTH KYJIBTYPBI.

HaOJroIeHUSI.

KoMMyHHKaTHBHBIE: CTPOUTD

pedeBbIie BHICKa3BbIBAaHUS B

YCTHOM U IHCBMEHHOH hopme;

cTpouts 3¢ dekTuBHOE

B3aMMOJICHCTBHE C

OJTHOKJIACCHUKAaMU; BBIPAKaTh U

apryMEHTHPOBATh CBOIO TOUKY

3pEeHMsL.

46 | Okcuzpl yriaeposa. 02.03 Oxcuapl yraepona (I1) u Hayuamcs: onuceIBaTh PeryasiTuBHbBIE: DopMHUpPOBaHUE
(IV), ux cBoiicTBa u CBOMCTBa OKCHOB (hopmynHupoBaTh 1EIb YPOKa U [I03HABATEIHHOTO

[IPUMEHEHNE

yIaepoJa, COCTaBIATh
YpaBHEHHUsI peakLuid,
COOTBETCTBYIOIIUX
«LIETI0YKE» MIPEBPALLEHUH .
IIPOBOJUTH KAUYECTBEHHYIO

CTaBHUTH 331a4H, HEOOXOTUMBIE
JUTS ee TOCTIDKEHUS,
IUIAaHUPOBATH CBOIO
JeSITeTTbHOCTD U
MIPOTHO3UPOBATH €€

HHTEpeca K H3y4YEHUIO
XMMHUH; (POPMHUPOBAHNE
HAyIHOTO
MHPOBO33PEHUS;
MIOHUMAaHUe




peaKuuio mo
pacro3HaBaHUIO
yraekucioro rasza. [loxyuam
B03MOXCHOCHb HAYYUMbCA:
MIPOTHO3MPOBATH
XHMHYCCKHE CBOMCTBA
BEIIECTB HA OCHOBE MX
CBOMCTB M CTPOEHUS

pe3ynbTaThl; paboTaTh IO
IUIaHY; CBEPATH CBOM JICHCTBUS
C LIEJIBIO H, TIPH
HEOOXOINMOCTH,
KOPPEKTHPOBATH OLTHOKA
CaMOCTOSATEIBHO.
Ilo3naBaTeJbHBIE: CO3aBaTh
000011IeHNS, YCTaHABINBATh
AHAJIOTWH, /IENaTh BBIBOJIBI;
CTPYKTYpHUPOBaTh
uH(pOopMaLHIO.
KoMMyHHKAaTHBHBIE: CTPOUTH
PEYECBBLIC BLICKA3bIBAHUS B
YCTHOM U MUChMEHHOH (opme;
cTpouts 3¢ dekTuBHOE
B3aNMOJEHCTBHUE C
OJTHOKJIACCHUKAMU; BBIPAXKaTh U
apryMEHTHPOBATh CBOIO TOUKY
3peHusl.

3HAYUMOCTH
C€CTCCTBCHHO-HAYYHbBIX
3HAHUM JJIs peuieHus
TIPAKTUYICCKUX 3aa4.

47

VroabHas KUCIoTa
U €& COJIH.

05.03

VYronwsHas kucnota. Conu
YTOJIbHOW KUCJIOTHI:
KaJIbLKT, COJIa, MOTAlll, UX
3HaUEHUE U IPUPOJE U
JKA3HU YEJIOBEKA.
JKecTKOCTh BOABI M CITIOCOOBI
€e YCTpaHCHHS.
Hdemoncrpamuu: OOpa3usl
MPUPOIHBIX COCAMHEHIHA
yraepoaa. O6pasis
BaXHEUIINX IS HAPOIHOTO
XO3sICTBA KapOOHATOB.
JIa6. onbIThI: 37.
IlosnydeHue yroapHOM
KHCIIOTHI ¥ U3y4YEeHHE e
ceoiicta. 38. ITepexon
KapOOHATOB B
ruapokapOoHatel. 39.
Paznoxenue
rUIpoKapOOHaTa HATPUS

Hayuamcsa: naBatb
OIpeesieHUs TOHATUSIM
«KECTKOCTb BOABDY
,OIIICBHIBATH CBOMCTBA
YrOJIbHOM KHUCIOTHI,
COCTaBJISITh YPABHEHUS
peakuuii, COOTBETCTBYIOLIUX
«LIETI0YKE» MPEBPALLEHUH ,
COCTAaBJISITh Ha3BaHUs COJIEH
YTrOJIbHON KHUCIOTHI,
MIPOBOJIUTH KAYECTBEHHYIO
PEaKIHo Ha KapOOHAT - HOH
Lonyuam 603moorcnocms
HAy4umucs:
MIPOTHO3UPOBATH
XUMHUYECKHE CBOMCTBA
BEILIECTB HA OCHOBE UX
CBONCTB M CTPOCHUS

PeryasituBHble:
¢opmynupoBaTh 11eJ1b YpoKa U
CTaBUTH 3aa4H, HCOOXOIUMbBIEC
JUTSI €€ JJOCTHKESHYS,
TUTAHUPOBATH CBOIO
JESITETIbHOCTD U
MPOTHO3UPOBATH €€
pe3ynpTatThl;, paboTaTh IO
IUTaHy; CBEPSITH CBOU ACHCTBHS
C IIETBI0 |, TIPU
HEOOXOIUMOCTH,
KOPPEKTHPOBAThH OLTHOKA
CaMOCTOSITENILHO.
IMo3HaBaTe/IbHBIE: CO3/IaBaTh
0000IIIeHHS, JENIaTh BHIBO/IbI,
CTPYKTYPHUPOBAThH
WHGOPMAIIHIO; TPOBOIUTH
HaOJI0IeHUE.
KoMMyHHKAaTHBHBIE: CTPOUTH
peyeBEIC BEICKA3bIBAHUS B

dopMupoBaHue
YMEHUS YIIPABIIATh
CBOEH I03HABATEILHOU
JIeSITeTTbHOCTHIO;
MMOHNMAaHHE
3HaYMMOCTHU
€CTECTBEHHO-HAyUHBIX
3HAHUH TS pelICHUS
MIPAaKTUIECKUX 33124,
¢dopmupoBanue
YMEHUS TPaMOTHOTO
oOpamieHus ¢
BEIIIECTBAMH B
XUMUYECKOU
mabopaTopuu 1 B
OBITY; BOCITUTaHHE
3KOJIOTUYECKOU
KYJBTYPBHI.




YCTHOH M MMCbMEHHOH (hopme;
cTpouts 3¢ dexTrBHOE
B3aUMOJEICTBUE C
OJJHOKJIACCHUKAMH; BBIPaXKaTh U
apryMEHTHPOBATh CBOIO TOUKY
3pEHMUSL.

48 | Kpemnwmii 09.03 CrpoeHne aToMa KpEMHUS; Hayuamecs:, PeryasTuBHbIe: DopMHpOBaHUE
KPHUCTAJUTMUECKUN KPEMHHUH, | XapaKTepu30BaTh CTPOCHKHE | (POPMYJIMPOBATH LENb YPOKA U MIO3HABATEIEHOTO
€ro CBOWCTBA M IPUMEHEHNE | aTOMa KPEMHHMS, OOBSICHATh | CTABHUTH 3a/1aud, HEOOXOANMBIC | MHTEpeca K HM3YUCHHIO

3aBUCHMOCTH CBOHCTB JUISL €€ TOCTHDKCHNS; XUMuUH; HOpMHUpPOBaHKE
KPEMHHS OT €ro MOJIOKEHHs | IUIAHUPOBATh CBOIO Hay4HOTO
B IICXD JI.U. MenneneeBa, | AeATENBHOCTh U MHUPOBO33PEHUS;
COCTaBJIATh XUMUYECKHE NPOTHO3MPOBATH €€ MOHMMaHHE
ypaBHEHHUS, pe3ynbTaThl; paboTaTh IO 3HAYUMOCTH
XapaKTepU3yIOIIie IUIaHY; CBEPSATH CBOU JICHCTBHUSI | €CTECTBEHHO-HAYYHBIX
XMMHUYECKHE CBOICTBA C LIEJIBIO |, TIPH 3HAHMH [UI PEIICHUS
KkpemHwus [lonyuam HEOOXOANMOCTH, MPaKTHYECKNX 3a/1a4.
B03MOJICHOCIb HAYYUMBCA. | KOPPEKTHPOBAThH OIIHOKA
rpaMOTHO 0OpaIaTses ¢ CaMOCTOSTEIIHHO.
BEIIIECTBAMH B IMo3naBaTebHBIE: CO31aBATH
MOBCETHEBHON JKU3HH 00001IeHNs, /1eJIaTh BBIBOIBI;

yCTaHaBJIMBATh aHAJIOTHH,

CTPYKTYPHUPOBATh

uHpopMaLuio.

KoMMyHHKaTHBHBIE: CTPOUTH

peueBble BHICKa3bIBaHUS B

YCTHOM U MUChMEHHOH (opme;

cTpouts 3 dekTuBHOE

B3aUMOJEHCTBHUE C

OJTHOKJIACCHUKAaMU; BBIPAKaTh U

apryMEHTHPOBATh CBOIO TOUKY

3peHusl.

49 | CoenuHeHus 12.03 Oxcux kpemuns (IV), ero Hayuamcs:, onuceBaTh PeryasTuBHbIe: ®dopmupoBaHue
KPEMHHSI. MPUPOJIHBIC PA3HOBUIHOCTH. | CBOMCTBA OKCHJA KPEMHHs, | (hOPMYJIMPOBATH LIENIb YPOKA U YMEHUSI yIIPaBJIATh
CunukarHas Cunukarsl. 3HaueHHe COCTaBJIATh YPaBHEHUsI CTaBUTb 33/1a41, HEOOXOMMbIE | CBOEH I03HABATENLHOM
MPOMBIIICHHOCTb. COEIMHEeHUI KpeMHHUs B peaKIii, COOTBETCTBYIOIIMX | JJIsl €€ JOCTHKEHUSL; JIeSITENIbHOCTBIO;

YKUBOW U HE)XKMBOU NIPUPOJIE. | «IIETIOYKE MIPEBPALICHU . IJIAHUPOBATH CBOIO IIOHUMaHHE
[MoHsiTHE O CHITUKATHOM MPOBOJINTH Ka4E€CTBEHHYIO JIeSTEeNIbHOCTh U 3HAYUMOCTH

MPOMBINUICHHOCTH. CTCKHO,

PCaklui0 Ha CHUJIMKAT — UOH.

IPOrHO3MPOBATH €€

CCTCCTBCHHO-HAYYHbIX




KepaMHKa, [IEMEHT.
Jdemoncrpanuu: O6pa3isl
NPUPOJTHBIX COSTMHEHUN
kpemHnsA. OOpa3ubl CTEKIIA,
KepaMuKH, eMenTa. Jlao.
onbIThI: 40. [Toxyuenue
KPEMHEBOI KUCIIOTHI U
H3Y4YEHHE €€ CBOMCTB

THonyuam eo3moorcnocmo
HAYYUmocs:
MIPOTHO3UPOBATH
XHUMHYCCKHE CBOMCTBA
BEIIECTB HA OCHOBE MX
CBOMCTB M CTPOEHUS

pe3ynbTaThl; paboTaTh IO
IUIaHY; CBEPATH CBOM JICHCTBUS
C LIEJIBIO H, TIPH
HEOOXOINMOCTH,
KOPPEKTHPOBATH OLTHOKA
CaMOCTOSATEIBHO.
Ilo3naBaTeJbHBIE: CO3aBaTh
0000111eHs, J€IaTh BEIBOBI;
yCTaHaBJINBAaTh aHAJIOTHUH,
CTPYKTYpHUPOBaTh
uH(pOpMaLIO, IPOBOIUTH
HaOJIOACHUSL.
KoMMyHHKATHBHBIE: CTPOUTH
PEYCBBLIC BbICKA3bIBaAHUS B
YCTHOW U IUCBMEHHOH hopme;
cTpouts 3¢ dekTuBHOEC
B3aNMOJEHCTBHE C
OJTHOKJIACCHUKAMU; BBIPAXKaTh U
apryMEHTHPOBATh CBOIO TOUKY
3peHHsI.

3HAHMH JUIS peIeHHs
MPaKTHYECKUX 337124
(dopmupoBanue
YMEHHSI TPaMOTHOTO
oOparmeHus ¢
BEIECTBAMH B
XMUMHUYECKON
nmabopaTopuu 1 B
OBITYy; BOCITUTAHHE
3KOJIOTMYECKOI
KYJIBTYPBI.
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O0600111EHE T10
TeMe «HemeTrams»

16.03

Hayuamcsa: o600martp
3HAHMS M PEICTABIIATH UX
cXeM, TabJIuIL, IPe3eHTaIHHA

PeryasituBHble:
¢opmynupoBaTh 11eJ1b YpoKa U
CTaBUTH 3a1a4H, HCOOXOTUMBIE
JUTSI €€ JJOCTHKESHYS,
TUTAHUPOBATH CBOIO
JIeSITENILHOCTD U
MPOTHO3UPOBATH €€
pe3ynpTatThl;, paboTaTh IO
IUTaHy; CBEPSITH CBOU ACHCTBHS
C IIETBI0 |, TIPU
HEOOXOIUMOCTH,
KOPPEKTHPOBAThH OLTHOKA
CaMOCTOSITENILHO.
IMo3HaBaTe/IbHBIE: CO3/IaBaTh
0000I1ICHUS, IeTIaTh BBIBO/IBI;
YCTaHABJIMBATh AHAIOTUH,
CTPYKTYPHUPOBAThH
WH(POPMAIINIO; UCITOJIH30BATh
3HAKOBOE MO/JICIIUPOBAHHE,
OCYIIECTBIISITh CPABHEHHUE,

dopMupoBaHue
JI06POCOBECTHOTO
OTHOIICHUA K YUYCHUIO
1 YMEHUS YIPABIIATH
CBOEH 03HABATEIIbHOU
JIESITeTTBHOCTBIO.




KI1acCU(UKAIHIO.
KoMMyHHKaTHBHBIE: CTPOUTH
peueBble BHICKA3bIBAaHUS B
YCTHOM U IUCBMEHHOH hopme;
BECTH JHAJIOT ¥ y4acTBOBATh B
JHMCKYCCHH IS BBISIBIICHUS
Pa3HBIX TOYEK 3PSHHUS Ha
paccMaTpuBaeMyro
HHGOPMAIHUIO ; BEIpaXKaTh U
apryMEHTHPOBATh CBOIO TOUKY
3pEHUIL.

51 | KonrpoabHast 19.03 KoHTponb mpeaMeTHBIX 1 Hayuamcs: npuMeHsTh PerysasitruBHble: mianuposats | @opmupoBanue
pa6ora Ne3 no METalpeIMETHBIX YYEOHbIX | MOJyYeHHBIC 3HAHUS U BpEMsI BBINOJHEHHS 33/1aHHI; OTBETCTBEHHOTO
teme «Hemerasb JIEUCTBHH 110 TEME c(OpMUPOBAHHbBIE YMEHUS BJIaIETh HaBBIKAMHU OTHOIICHHS K YYEHHIO,
«Hemerambi» JUISL peIIeHNs] YIeOHBIX CaMOKOHTPOJISI, CAMOOLICHKH, TOTOBHOCTHU H
3amaq TIPUHSATHUS PELICHUI U CIOCOOHOCTH K
OCO3HAaHHOTO BHIOOpA B CaMOpa3BUTHUIO U
y4eOHOH 1 TTO3HABATEIHHON camMo00pa30BaHUIO HA
JIeATeIILHOCTH. OCHOBE MOTHBAIINHU K
IMo3naBaTebHBIE: CO31aBATH 00y4eHHIo
000011eHUs, eNaTh BEIBOJIBI; TIO3HAHMIO.
yCTaHaBJIMBATh aHAJIOTHH,
UCIIOJIb30BaTh 3HAKOBOE
MOJIEJIMPOBAHUE, OCYLIECTBISATh
CpaBHEHHE, KJIaCCH(UKAIHIO.
KoMMyHHKaTHBHBIE: CTPOUTD
peueBble BHICKA3bIBaHUS B
IIcbMEHHOH (opme.
IpakTukym 2. CBojicTBa HEMETAJLJIOB M UX coeHenni (34).
52 | Pemenue 30.03 Pemenne Hayuamca: obpamarscst ¢ PeryasaTuBHble: muanuposats | PopMmupoBaHUe
9KCIIEPUMEHTAIILHEI 9KCIIEPUMEHTANIBHBIX 33/1a4 | Ja00paTOPHBIM CBOIO JICSITEILHOCTD, HAXOAUTh | TI03HABATEIHHOTO
X 3a]1a4 [0 TeMe no reme «[loarpynmna 000pyIOBaHUEM U QITOPUTM BBITIOJIHEHUS MHTEpeca K H3y4YEHUIO
«[loarpynmna KHCJIOPOAa» HarpeBaTeIbHBIMH MOCTaBJICHHOH 3aja4M; XuMuH; HopMHUpOBaHKE
KHCJIOPOa» npudopaMu B COOTBETCTBUM | OCYHIECTBIISITH CaMO- U Hay4HOTO
C MPaBUJIAMH TEXHUKU B3aUMOKOHTPOJIb Mpoliecca MHPOBO33PEHHUS;
6e3011acHOCTH, ONUCHIBATH BBITIOJTHEHHS SKCIIEPUMEHTA 1 MOHMMaHHE
XUMHUUYECKUH SKCIIEPUMEHT C | KOPPEKLIHUIO CBOEH 3HAYMMOCTH

TTOMOIITBIO S3bIKA XUMHUH,
JIeNaTh BBIBOJIBI ITO
pe3yIpTaTaM dKCIIEPUMEHTA.

JIESITEILHOCTH; CAMOCTOSTEIHHO
0pOpPMIIATH OTHUET,
BKJIIOYAIOIIAHA OIIMCAaHNUE

€CTECTBEHHO-Hay4YHBIX
3HAHUH U1 PEILEHUs
MTPAKTHYECKHX 33]1a4.




Honyuam eozmosicHocmo
Hayuumucsi: OCO3HABATh
HEOOX0JUMOCTE
cobmonenns npasuin Th u
OT s coOXpaHEHHSI CBOETO
3[I0POBBSI M OKPYKAIOLIUX

9KCIIEPUMEHTa, ero Pe3yJbTaToB
u BeiBozioB. [lo3HaBaTenbHbIE:
CaMOCTOSATENIHHO MTPOBOANTD
HaOJIIOICHNUS; UCTIONB30BATh
3HaKOBO-CUMBOJIHYECKHE
CpencTBa I PEIlCHUS
YUYEOHBIX ¥ IO3HABATEIBHBIX
3amadq; GopMyIHPOBATh
BBEIBOJIbI. KOMMYyHHKATHBHBIE:
CTPOUTH peyueBbIe
BBICKa3bIBaHMS B YCTHOH U
NHCBMEHHOH hopMe; CTPOUTH
3¢ G eKTHBHOE B3aUMOACHCTBHE
C yUHUTeNEeM U
OJTHOKJIACCHUKAMH.
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Pemenne
SKCIIEPUMEHTATBHBIX
3a7a4 1o TeMe:
«[loarpymnmsl a3oTa u
yraepoaa.

02.04

Pemenne OKCIICPUMCHTAJIbHBI}
3a1a4 I10 TEMEC: «Ho;[rpyrmbl
a30Ta " yriepoaar.

Hayuamcsa: obpamatbcs ¢
nmab0opaTOPHBIM
000pyIOBaHUEM U
HarpeBaTeIbHBIMA
mprOOpaMu B COOTBETCTBHU
C TIpaBUJIAMH TEXHUKH
0€30I1aCHOCTH, OMKCHIBATh
XUMUYECKHUM 3KCIIEPUMEHT C
MTOMOIIIBIO S3bIKA XMMUH,
JIeJIaTh BBIBOJIBI 11O
pe3yabTaTaM 3KCIIEPUMEHTA.
Tonyuam soz3moxcnocmo
Hay4umucs: 0CO3HABATh
HEOOXOAUMOCTH
cobmonenus npasui Th u
OT st COXpaHEHHUsI CBOETO
3II0POBBS M OKPYKAIOIIHX

PerysisiTHBHBIE: TITTAHUPOBATH
CBOIO JIESITENEHOCTD, HAXOAUTh
QJITOPUTM BBITIOJTHEHUS
MOCTABIICHHOH 3aa4H;
OCYIIECTBIISITH CaMO-
B3aUMOKOHTPOJIb IpoLecca
BBITIOJTHEHHS SKCIIEPUMEHTA 1
KOPPEKLHUIO CBOEH
JIeSTENIbHOCTH; CAMOCTOSITEIILHO
0OpPMIISTH OTUET,
BKJIIOUAIOLIUI ONIUCaHUE
JKCIIEPUMEHTa, ero Pe3yJbTaToB
n BeiBozIoB. [lo3HaBaTenbHbIE:
CaMOCTOSATEIHHO MTPOBOANTD
HaOJII0ICHUS; NCTIONIb30BATh
3HAKOBO-CUMBOJIMUECKHE
CpE/ICTBA JJIs pELIEHUS
yueOHBIX U [TO3HABATEbHBIX
3ama4; GopMyIUpOBaThH
BbIBOJIbl. KOMMYHUKATHBHBIE:
CTPOUTD peyueBbie
BBICKa3bIBAHMS B YCTHOM U
MUCEMEHHOHN GOpMe; CTPOUTH
3¢ peKTUBHOE B3aUMO/IeiicTBIE
C YYHUTENEM U

DopMupoBaHHe
MO3HABATENBHOTO
HHTEpeca K H3YYEHUIO
XUMHUH; (HopMHUpOBaHKE
Hay4YHOTO
MHUPOBO33PEHUS;
MTOHUMAaHNe
3HaYMMOCTHU
€CTECTBEHHO-HAYUHBIX
3HAHUW U1 PEILEHUs
MIPAKTUYECKUX 3a]1aY.




OJHOKJIACCHUKaMU.

54 | TlonyueHue, 06.04 [Monyuenue, cobupanue u Hayuamcsa: obpamarscst ¢ PerysasituBHble: muanuposats | @opmupoBanue
cobupanue u pacro3HaBaHUE I'a30B. 71a00paTOPHBIM CBOIO JICSITEIEHOCTD, HAXOAUTh | TI03HABATEIHHOTO
pacro3HaBaHUE I'a30B 000pyIOBaHUEM U QJITOPUTM BBITIOJIHEHUS HHTEpeca K H3Yy4YCHUIO

HarpeBaTeIbHBIMH MOCTABICHHOH 3324, xumun; GopMHUpOBaHHE
npudopaMu B COOTBETCTBUH | OCYHIECTBISITH CAMO- H HAYYHOTO
C MPaBUIIAMH TEXHUKU B3aUMOKOHTPOJIb MpoLiecca MHUPOBO33PEHHUS;
0e301acHOCTH, OMUCHIBATH BBIMOJIHEHUsI DKCTIEPUMEHTA U MOHMMaHHE
XUMHUYECKHH KCIIEPUMEHT C | KOPPEKIHIO CBOCH 3HAYUMOCTH
MOMOIIBIO SI3bIKA XUMUH, JIeATEIbHOCTH; CAMOCTOSITENIbHO | €CTECTBEHHO-HAYYHBIX
JIeNaTh BBIBOABI MO oopmILATh OTUET, 3HAHUH [UIS  PEIICHUS
pe3yJbTaTtaM SKCIEPUMEHTA. | BKIFOYAIOLIUN OIHCaHHUE MPaKTHYECKUX 3a/1a4.
Honyuam eozmooicnocme 9KCIIEPUMEHTa, ero Pe3yJbTaTOB
Hayuumucsi: 0CO3HaBaThH u BbIBO/I0B. Ilo3HaBaTebHbIE:
HEO00X0IUMOCTh CaMOCTOSATENIBHO MTPOBOANTD
cobumoenus npasui Th u HaOJI0ICHUS; UCTIOB30BATh
OT nust cCOXpaHeHHsT CBOETO | 3HAKOBO-CHMBOJIHYECKUE
3JI0POBBSI M OKPYNKAIOLIUX CpE/ICTBA ISl PeLICHUSI

yueOHBIX U [TO3HABATEIbHBIX

3a1a4; GopMynupoBath

BbIBOJIbI. KOMMYHHUKATHBHbBIE:

CTPOUTH peyueBbie

BBICKA3bIBAHUS B YCTHOM U

MUCbMEHHOHN opMe; CTPOUTH

3¢ G exTHBHOE B3aUMOIACHCTBHE

C yUHUTeNeM U

OJTHOKJIACCHUKAMH.

O060011eHMe 3HAHUIT 32 KYPC OCHOBHOI1 11K0JIbI. I10Ar0TOBKAa K 0CHOBHOMY rocyaapcTBeHHOMY dk3ameny (OI'9) (10u).

55,5q Tlepuoauyeckuit 09.04 [Meproanyeckuii 3aK0OH 1 Hayuamcs: 06001marpb PeryasiruBHbIE: dopmupoBanue
3aKOH U 13.04 [lepnoauueckas cucrtema HHPOPMALIUIO IO TEME B ¢opmynupoBaTh 11€71b ypoKa 1 JI0OPOCOBECTHOTO
[epuronuyeckast XUMHYECKHUX dNIeMeHTOB /1. BHUJIC CXEM, BBITIOJHSITh CTaBHUTh 33/1a4H, HEOOXOAUMBIC | OTHOIICHHUS K YYCHHIO

cuctema /1. U.
MeHnneneeBa B
CBETE TCOPHH
CTPOCHHUSI aToMa

U. Menpemneesa.
Ddusznueckuii CMBICTT
MOPSIKOBOTO HOMEPA
JJIeMEHTa, HOMEPOB Meproja
Y TPYTIIHL.

TCCTOBBIC 3aJaHUs

JUTSL €€ JOCTUKEHMS,
IJIaHUPOBATh CBOIO
JIeSITENIbHOCTD U
MPOTHO3UPOBATH €€
pe3yNbTaThl, paboTaTh IO
IJIaHy; CBEPATh CBOU ACHCTBUS
C TIeNBI0 U, TIPU
HEOOXOUMOCTH,
KOPPEKTHPOBATh OMIHOKH

U YMEHHUSI yIIPABIIATh
CBOCH TI03HABATEILHON
JIESITETbHOCTD;
(dhopmupoBanue
MO3HABATENHLHOTO
HHTEpeca K U3yUCHHIO
XMMUH.




CaMOCTOSITEIIHHO.
IMo3naBaTenbHbIE:
HCIIOJIb30BaTh 3HAKOBOE
MOJIETTMPOBAHNE; OCYIIECTBIATh
CpaBHEHHE, KIacCUPHUKAIIHIO,
co3maBaTth 00OOIIEHHS, IeIaTh
BBIBO/IBI; yCTAHABJINBATh
aHAJIOTUH U IPUIUHHO-
CJIC/ICTBEHHBIC CBSI3H;
CTPYKTYPHPOBATh U
UHTEPIPETHPOBAThH
uHpopmanuio,
NPE/ICTABICHHYIO B PA3IMYHOM
(hopMe (CIUTONIHOM TEKCT,
CXEMBI, TAOJIHIIBI).
KoMMyHHMKaTHBHBIE: CTPOUTH
peueBble BEICKA3bIBAaHUS B
YCTHOMW U IUCBMEHHOH hopme;
cTpouts 3¢ dekTuBHOE
B3aUMOJEHCTBHUE C
OJTHOKJIACCHUKAMU; BBIPaXKaTh U
apryMEHTHPOBATh CBOIO TOUKY
3peHusl.
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Bupl xumMuueckux
CBSI3€H U THIIBI
KPUCTAITUYECKHUX
pENIeTOoK.
BzaumocBs3b
CTPOEHUS U
CBOICTB BEIIECTB

16.04

Buabl xuMHu4yecKknux cBsizell U
THUIIBI KPUCTATUTUIECKUX
peueTok. BzauMocss3b
CTPOEHHUS U CBOICTB
BCIICCTB

Hayuamca:
XapaKTepU30BaTh BUJIbI
XUMHUYECKUX CBSA3EH M THUIILI
KPUCTATIYECKHUX PEUIETOK;
XapaKTepu30BaTh
B3aMMOCBS3b CTPOCHHUS U
CBOICTB BEIIECTB.

PeryasiTuBHbIE:
¢opmynupoBaTh 11eJ1b YpoKa u
CTaBUTH 3aJ1a4H, HeO6XO}:[I/IMI>Ie
JUTSI €€ JTOCTUKESHUIS,
IUTAHUPOBATH CBOKO
JeSTeTHbHOCTD U
MPOTHO3UPOBAThH €€
pe3ynbTatThl; paboTaTh IO
IJIaHy; CBEPSTH CBOU ACUCTBUS
C TeNBIO U, TIPU
HEOOXOIUMOCTH,
KOPPEKTUPOBATH OIMHUOKH
CaMOCTOSITENILHO.
Ilo3naBartesibHBbIE:
WCTIONb30BaTh 3HAKOBOE
MOJEJIMPOBaHUE; OCYLIECTBISAT
CpaBHECHHE, KIaCCUDUKAIIHIO,

dopmMupoBaHue
JI06POCOBECTHOTO
OTHOIIEHHS K YICHHIO
Y YMEHHUS YIPaBIsAThH
CBOEH MO3HaBaTEIbHOU
JIeSITeTTbHOCTD;
¢dopmupoBanue
[103HABATEIBHOTO
HHTEpeca K U3YUEHHUIO
XMMUH.




co3faBaTh 000OINEHUS, IeIaTh
BBIBOJIbI; YCTaHABIMBATh
AQHAJIOTUH U IPUYMHHO-
CIICICTBCHHBIC CBS3H;
CTPYKTYpPHPOBATh U
HHTEPIPETHPOBATD
“HpOPMAIHIO,
NPEJICTABICHHYIO B Pa3IMYHON
(hopme (CIUTONTHO TEKCT,
CXEMBI, TaOJIUIBI).
KoMMyHHKATHBHBIE: CTPOUTH
peueBble BHICKA3bIBaHUS B
YCTHOM U MUChMEHHOH (opme;
cTpouts 3¢ dexTrBHOE
B3aMMOJICHCTBHE C
OJJHOKJIACCHUKAMH; BBIPAXKaTh U
apTyMEHTHPOBATH CBOIO TOUKY
3pCHHSL.

58

Knaccudukarus
XAMHUYECKUX
peakuui no
Pa3ITUYHBIM
MpU3HAKAM.
CkopocTb
XUMUYECKOH
peaxiuu.

20.04

Knaccugukarms
XUMHYECKHIX PEaKIIi M0
Pa3IMIHBIM MIPH3HAKAM
(duncio u cocTas
pearupyroumx u
00pa3yronmxcs BEIIeCTB;
HaJIM4Ke TPAHUIIBI pazjerna
(a3; reroBoii addexT;
HW3MEHEHUE CTeNeHen
OKHCIICHHUS aTOMOB;
HCTIOJIb30BaHUE
KaTaJu3aTopa; HaIllpaBJIeHHe
nportekanus). CKOpocTb
XUMHUYECKOH peakiuy U
(hakTOpPHI, BIUSIOMINE HA
Hee.

Haygarcs xapaktepu3oBaTh 1
KIaccu(UIIPOBAThH
XUMHYECKUE PEAKIIAH 110
Pa3IUYHBIM MPU3HAKAM;
OOBSCHATD BIUSHUE
pa3IUYHBIX (GaKTOPOB HA
CKOPOCTh XUMUYECKUX
peakiuii.

PeryasituBHble:
¢opmymupoBaTh 1eNH YpoKa u
CTaBHUTH 33/1a49H, HCOOXOTUMBIE
JUTSI €€ JJOCTUKEHUS,
TUTAHUPOBAThH CBOIO
JACATCIBbHOCTD U
MPOTHO3UPOBATH €€
pe3ynbTaThl; paboTaTh MO
IJIaHY; CBEPATh CBOU ACHCTBUS
C IIETBI0 |, TIPU
HEOOXOJUMOCTH,
KOPPEKTHPOBAThH OLTHOKA
CaMOCTOSITEJILHO.
Ilo3naBarte/bHbIE:
WCTIONb30BaTh 3HAKOBOE
MOJICTTUPOBAHUE; OCYIIECTBIIATH
CpaBHEHHE, KIacCUPHUKAIIHIO,
co3/1aBaTh 000OIIEHHS, ACIaTh
BBIBO/JIbI; YCTAHABJINBATH
AHAJIOTYU YU TPUYHUHHO-
CJICZICTBEHHBIC CBS3H;
CTPYKTYPHUPOBATh U

dopMupoBaHue
JI0OPOCOBECTHOTO
OTHOIIECHHS K YIEHHIO
1 YMEHHMSA yTIPaBIATh
CBOEH N03HABATEIIbHOU
JIESITETTbHOCTD;
(dbopmupoBanue
MT03HABATEIHHOTO
HHTEpeca K U3yUCHHIO
XUMUH.




HMHTEPIIPETHPOBATh
nHpOpMaIHIo,
MIPEACTAaBICHHYIO B Pa3INuHON
(hopme (CIUTONTHOH TEKCT,
CXEMBI, TAOJIHIIBI).
KoMMyHHKATUBHBIE: CTPOUTH
peueBble BBICKA3bIBAaHUSA B
YCTHOW U IUCBMEHHOH hopme;
cTpouts 3¢ dekTuBHOE
B3aUMOJEICTBUE C
OJTHOKJIACCHUKAMU; BBIPaXKaTh U
APryMCHTHUPOBATH CBOIO TOUKY
3peHusl.

59,60

Knaccudukarus
HEOPraHHYECKUX
BEILIECTB

23.04
27.04

[IpocThie U ciaoxKHbBIE
BelecTBa. MeTaibl U
HEMETAJIJIBI , COCTaB,
knaccudukanus. Oomue
XUMUYECKHE CBOHCTBA
OKCHIOB, THIPOKCH]IOB
(oCHOBaHUH, KUCIIOT,
aM(pOTEpHBIX THAPOKCHUIIOB),
couneii B cete TO/I.

Hayuuthcs naBath
ONPEIEIICHUS TOHATUSAM:
MIPOCTHIE U CIIOKHBIE
BEIIIECTBA, METAJIIIEI K
HEMETAaJIbl, OKCHJIBI K
TUIPOKCUABI( OCHOBAaHUS,
KHCJIOTHI, aM(OTEPHEIC
THJIPOKCHJIBI), COJIH;
XapaKTepu30BaTh UX COCTaB U
00111e XUMHYECKHE CBOMCTBA
B ceete TO/] u OBP.

PeryasTuBHbIE:
($opmymupoBaTh 1eNB ypoKa u
CTaBHUTH 331a4H, HCOOXOTUMBIE
IUTSL e TOCTIKEHUS,
IUTAHUPOBATH CBOKO
JeSTeTHbHOCTD U
TIPOTHO3UPOBATH €¢
pe3ynbTaThl; paboTaTh MO
IJIaHY; CBEPATh CBOU ACHCTBUS
C TeNbI0 U, TIPU
HEOOXOUMOCTH,
KOPPEKTUPOBATh OIUOKU
CaMOCTOSITENILHO.
Ilo3naBare/bHbIE:
HCTIOJIH30BaTh 3HAKOBOE
MOJEJIMPOBaHUE; OCYIIECTBISAT
CpaBHEHHE, KIaCCUPUKAIIHIO,
co3qaBaTh 000OINEHU, IeJaTh
BBIBO/JIbI; YCTAHABJINBATH
AHAJIOTYU YU TPUYHUHHO-
CJIEJICTBEHHBIC CBS3H;
CTPpYKTYpHPOBATh U
HHTEPIPETUPOBATH
HHpOpPMAIHIO,
MPEJICTABICHHYIO B Pa3IMIHOMN
(hopMe (CIUTONTHOM TEKCT,

DopMupoBaHue
II0OPOCOBECTHOTO
OTHOIICHHS K YICHHIO
1 YMCHHSA yTIPABIIATH
CBOCH ITO3HABATCIILHOM
JIeITEIILHOCTE;
(dopmupoBanue
[MO3HABATEILHOTO
MHTEpeca K U3YICHUIO
XUMHH.




CXEMBI, TaOJIUIIbI).
KoMMyHHKaTHBHBIE: CTPOUTH
peueBble BHICKA3bIBAaHUS B
YCTHOM U IUCBMEHHOH hopme;
cTpouts 3¢ dekTuBHOE
B3aUMOJEHUCTBHE C
OJTHOKJIACCHUKAMU; BBIPAXKaTh U
apryMEHTHPOBATh CBOIO TOUKY
3pCHUSL.

61,62

I'eneTnyeckue
PAIBI METAIINA,
HeMeTajla 1
MIEPEXOTHOTO
MeTaia

30.04
04.05

I'enermueckue pAAbI
MCTaJlla, HEMETallla "
MEPEXOJHOro MeTaIa

HayuuTscs xapakrepu3oBatb
CHocoOBI NOTYYEHUS U
CBOMCTBA U3yYEHHBIX MPOCTHI)
BEIIECTB — METAJJIOB U
HEMETAJIJIOB M UX COCIUHCHUM
OTHOCSIIIMXCS K Pa3IMYHBIM
KJIaccaM HEOPraHU4eCKUX
BCIIIECTB.

PeryasituBHble:
¢opmynupoBaTh 11eJ1b YpoKa U
CTaBUTb 33/1a41, HEOOXOJUMBbIE
JUIA ee TOCTIDKEHUS;
IUTAHUPOBATh CBOIO
JIeATEeNILHOCTD U
MIPOTHO3UPOBATH €€
pe3ynbTaThl; paboTaTh IO
IUIAHY; CBEPATH CBOM EHCTBUS
C LIEJIBIO |, TIPH
HEOOXOJUMOCTH,
KOPPEKTHPOBATh OLINOKH
CaMOCTOSTENBHO.
Ilo3HaBaTe/IbHBIE:
HCIIOJIB30BaTh 3HAKOBOE
MO/ICINPOBAHNE; OCYIIECTBIIATh
CpaBHEHHE, KIACCH(PUKAIUIO,
co3/1aBaTh 000OIIEHUS, ACIaTh
BBIBO/IBI; YCTaHABJINBATh
AHAJIOTUH U IPUIUHHO-
CJIC/ICTBEHHEIE CBSI3H;
CTPYKTYPHPOBATh
HMHTEPIIPETHPOBATh
HHOPMAIIHIO,
MPECTaBICHHYIO B PA3ITUIHON
(hopme (CIUTOIITHOM TEKCT,
CXEMBI, TAOJIUIIHI).
KoMMyHHKAaTHBHBIE: CTPOUTD
peueBble BbICKa3bIBaHUS B
YCTHOH M IMCBMEHHOH (hopme;
cTpoutb 3¢ dexTrBHOE

DopMupoBaHuE
JI0OPOCOBECTHOTO
OTHOIICHHS K YYCHUIO
U YMEHHUS yIIPaBJIATh
CBOEH N03HABATEIbHOU
JIeSITEIIbHOCTb;
(dopmupoBaHue
MIO3HABATEIFHOTO
HHTEpeca K U3yIECHHIO
XUMUH.




B3aUMOJICHCTBHUE C
OJIHOKJIACCHUKAaMH; BBIPAXKaTh U
apryMEHTHPOBATh CBOIO TOUKY
3peHusL.

63,64

TpenuHr-
TECTUPOBAHHE TI0
Bapuantam [ 1A
MPOLUIBIX JIET U
JIEMOBEPCHHU

07.05
11.05

TpeHUHr-TeCTUPOBAHUE IO
BapuanTam ['MA npouuisix
JIET ¥ AEMOBEPCUH

HayuuTbcs packpbiBaTh
CMBICIT BXKHEHIIINX
H3Yy4YEHHBIX B Kypce OCHOBHOH
HIKOJIBI XUMHYECKUX TOHATHH
XapaKTepU30BaTh XHMUYECKHUE
CBOMCTBA U3YYEHHBIX
METaJUIOB, HEMETAJIOB U UX
coenuHenuit ¢ mo3unuit TO/I i
OBP; npoBOIUTH BEIYHCICHNS
M0 XUMHYECKUM (hopMynam u
YpaBHCHUAM XUMHWYCCKUX
peakuui.

PeryasituBHble:
($opmymupoBats 1eNb ypoKka u
CTaBUTH 331a4H, HEOOXOTUMBIE
IUTSL e TOCTIDKEHUS,
IUTAHUPOBATH CBOKO
JEeSTeTHbHOCTD U
MIPOTHO3UPOBATH €€
pe3ynbTathl; paboTaTh MO
IJIaHY; CBEPATh CBOU ACHCTBUS
C 1eNbI0 U, TIPU
HEO0OXOJUMOCTH,
KOPPEKTHPOBAThH OLTHOKA
CaMOCTOSTEIBHO.
Ilo3HaBare/bHbIE:
HCTIOJH30BaTh 3HAKOBOE
MOJICTHPOBaHUE; OCYIIECTBIATH
CpaBHEHHE, KIacCUPUKAIIHIO,
co3/1aBaTh 000OIIEHUs, ACIaTh
BBIBOJIbI; YCTAHABJIMBATH
AHAJIOTHH U PHYUHHO-
CJIEJICTBEHHBIE CBS3H;
CTPYKTYPHUPOBATh U
HHTEPIPETUPOBATH
HHPOPMAIIHIO,
MIPEJICTABICHHYIO B PA3IMIHOMN
(hopmMe (CIUTONTHOM TEKCT,
CXEMBI, TAOIIUIIHI).
KoMMyHHKAaTHBHBIE: CTPOUTH
peueBbIe BBICKAa3bIBAHHS B
YCTHOW M TIMICEMEHHOH (opMme;
cTpouts 3¢ dexkTuBHOE
B3aUMO/ICIICTBUE C
OJTHOKJIACCHUKAMHU; BBIPAXKATh U
apryMEHTHPOBATh CBOIO TOUKY
3pEHUsL.

DopMUPOBAHNUE YMEHHUS
CaMOCTOSATEIHHO
OTOMpaTh U IPUMEHATH
HEOOXOAMMBIE 3HAHUSA
JUTSL pEIICHNST YIeOHBIX
3aj1a4; MOHUMaHHe
NIPUYHH YCIIEXOB U
HEya4 B ACATCIIbBHOCTH,
(dopmupoBanue
OTBETCTBCHHOI'O
OTHOLICHUA K YUYCHUIO,
TOTOBHOCTH H
CocoOHOCTH K
CaMOpa3BUTHUIO U
camMo00pa30BaHUIO HA
OCHOBE MOTHBAIINHU K
00y9EHHIO 1 IO3HAHUIO.




65 | HUroromas 14.05 Hayuamcsa: npuMeHsTh PerysasituBHble: muanuposats | @opmupoBanue
KOHTPOJIbHASI MOJTyYCHHBIC 3HAHUS U BpEMsI BBIMOJHEHHUS 3aaHH; OTBETCTBEHHOT'O
padora. cOpMHPOBAHHBIC YMCHUSI BJIAJICTh HABBIKAMH OTHOIICHUS K YUCHHIO,

IUISL pelleHUs y4eOHBIX CaMOKOHTPOJIS,, CAMOOLICHKH, TOTOBHOCTHU H
3a1a4d NPUHATHS PELICHUI U CIIOCOOHOCTH K
OCO3HAHHOTO BBIOOpA B CaMOpPa3BUTHIO U
y4e0HOI1 ¥ IO3HaBaTENFHON camMmo00pa30BaHUIO Ha
JeATEIEHOCTH. OCHOBE MOTUBALIIH K
IMo3naBaTenbHBIE: CO31aBaTh | OOYYCHUIO U
000011IeHus, 1ETaTh BHIBOIBI, MTO3HAHHIO.
yCTaHABIIMBAThH aHAJIOTHH,
HCIIO0JIB30BATh 3HAKOBOE
MOJICITHPOBAHHUE, OCYIICCTBIISATH
CpaBHEHHE, KIaCCUPUKAIIHIO.
KoMMyHHMKAaTHBHBIE: CTPOUTH
peyeBbIC BEICKA3bIBAHUS B
nIChbMEHHOHU dopme.
66- | Peseps 18.05
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