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__l.IInanupyemble pe3y/1bTAaThl OCBOCHHUS Y4eOHOI0 MpeaMeTa.
JInuHOCTHBIE pe3yJIbTaThI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHUS IPOrpaMMbl OCHOBHOT'O 0011[Ero 00pa3oBaHMs JOCTUTAIOTCS B
Xo0Jie OOy4eHUs XMMHUHU B €IMHCTBE Y4eOHOM M BOCHUTATENBbHON nestenbHOcTH OpraHuzanmuu B CO
OTBETCTBUM C TPAaJULUOHHBIMH DPOCCUHCKUMHU COLMOKYJIBTYPHBIMH H JYXOBHO-HPAaBCTBEHHBIMH
[EHHOCTSIMU, IPUHATHIMHA B OOILECTBE MPaBUIaMHU U HOPMaMH MOBEJACHHS, U COCOOCTBYIOT MpoIieccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U COLMAIN3ALUN 00yYaIOLIUXCS.

JImuHOCTHEIE PE3YJIbTAThI OTPAXKAIOT C(bOpMI/IpOBaHHOCTB, B TOM YHCJIC B 4aCTHU:
ITaTpHMOTHYECKOI0 BOCIHIUTAHUSA:
OCO3HAHHWE POCCHUUCKOW Tpa)KTaHCKOH HACHTHUYHOCTH B IOJH- KYJHBTYPHOM M MHOTOKOH()ECCHOHAIHLHOM
obmiecTBe, NOHWMAaHHE POJH PYCCKOTO S3BIKAa KaK TOCyIapCTBEHHOro s3bika Poccuiickoit depepanum u
sI3pIKa MEKHAIIHOHAJIBHOTO OOIeHWs HaponoB Poccum; mNposBIEHHE HHTEpeca K IMO3HAHHUIO PYCCKOTO
s13bIKa, K UICTOPUU U KyJbType Poccuiickoit denepanuu, KyJbType CBOETO Kpasi, LEHHOCTHOE OTHOLIEHUE K
pyccKkoMy S3BIKY, K JOCTHXKEHHSIM cBoeil Ponmuel — Poccum, kK Hayke, HCKyCCTBY, OOCBBIM IOJIBUT'aM U
TPYIOBBIM JOCTIIKEHUSIM HapoJa; yBaXXeHHMe K CcHuMBoiaM Poccumu, rocygapCTBEHHBIM Mpa3gHUKAM,
HCTOPUYECKOMY U MPUPOJHOMY HACJIEAUIO U MaMSITHUKAM, TPaJUIUSM pa3HBIX HapOJOB, MIPOXXUBAIOIIUX B
pOOHOI cTpaHe.
I'pasxa1aHCKOro BOCIIMTAHUA:
FOTOBHOCTH K BBINIOJIHEHUIO 00s3aHHOCTEH IpakJlaHWMHA M peain3aiiy ero npas, yBakeHUe Ipas, cBOOOI U
3aKOHHBIX MHTEPECOB IPYTHUX JIIOASH; aKTUBHOE Y4YacTHE B >KM3HH CEMbH, 0Opa30BaTEIbHONW OpraHU3aIlNH,
MECTHOTO COOOMmIeCcTBa, POJHOrO Kpas, CTpaHbl; HEMPHUITHE JTIOO0BIX (OPM SKCTPEMHU3MA, JTUCKPUMHHAIIHNY;
IMOHUMAaHHE POJH Pa3IUIHBIX COIMAJIFHBIX MHCTUTYTOB B XKM3HH YEJIOBEKA; IIPEACTaBICHHE 00 OCHOBHBIX
IpaBax, CBOOOJax M OOA3aHHOCTSIX TpaXKJaHWUHA, COIUAIBHBIX HOpPMaxX M MpaBHIaX MEXJINYHOCTHBIX
OTHOIICHUH B ITOJMKYJIHTYPHOM W MHOTOKOH(ECCHOHAJILHOM OOIIECTBE; TOTOBHOCTH K Pa3HOOOpa3zHOM
COBMECTHOH NEATEILHOCTH, CTPEMJICHHE K B3aMMOIIOHMMAaHHUIO M B3aHMOIOMOIIN; AaKTUBHOE y4JacTHE B
MIKOJIBHOM CaMOYIIpaBJICHUH; TOTOBHOCTb K YYaCTHUIO B FyMaHHTapHOﬁ ACATCIBHOCTHU (HOMOHII) JIFOO5IM,
HY>KJIAIOIIIUMCSI B HEW; BOJTOHTEPCTBO)
JlYyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OpucHTalusd Ha MOpaJbHbIC NEHHOCTU W HOPMbI B CUTyallUsAX HPABCTBCHHOI'O BI)I60pa;I‘OTOBHOCTI>
OLICHUBAaTh CBOE IIOBEJEHHE, B TOM 4YHCJE peueBO€, M MOCTYNKH, a TakKXKe IIOBEIEHHE M IMOCTYHKH
IpYTHUX JIOAEH C TO3WIUM HPAaBCTBEHHBIX M IIPABOBBIX HOPM C Y4YETOM OCO3HAHUS ITOCIEICTBHI
IIOCTYIIKOB; aKTHUBHOE HEINPHUATHE acOIUaIbHBIX ITOCTYNKOB; CBOOOIAa M OTBETCTBEHHOCTHh JIMYHOCTH B
YCHOBUSIX MHIUBUIYaJbHOTO M OOIIECTBEHHOTO IPOCTPAHCTBA

ICTETHYECCKOro BOCIIUTAHUA:

BOCIPUHUMYHBOCTD K Pa3HBIM BHJAaM HCKYCCTBAa, TPAIHUIHSIM U TBOPYECTBY CBOETrO M APYTHX HApPOIOB;
MOHUMAHHE SMOIMOHAJIBHOTO BO3JCHCTBHS HMCKYCCTBA; ITOHMMAaHHE HEHHOCTH OTEYECTBEHHOTO H
MHPOBOT'O UCKYCCTBA, POJIM dTHUYECKUX KYJIbTYPHBIX TPAaJUIIUN U HAPOJHOI'O TBOPYECTBA; CTPEMIICHUE
K CaMOBBIPA>XXCHHUIO B pa3HbIXBUJaX HUCKYCCTBa

IleHHOCTHM HAYYHOI'O NO3HAHUSA:

opuc€HTanuss B JOCATCJIBHOCTH Ha COBPEMCHHYIO CHCTEMY HaYYHbIX HpeZ[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS HEJIOBEKAa, NMPUPOIABI U OOIECTBAa, B3aMMOCBS3SAX YEJIOBE€Ka C HMPHUPOJHON U
COIIMAIIBHOM cpenoil;  3aKOHOMEPHOCTSX PAa3BUTHS fA3BIKA; OBJIAQJIEHHE S3BIKOBOM M YHTATEIIBCKOU
KyJbTYpO#i, HaBbIKAMH YTEHHUsI KaK CpEACTBa IIO3HAHUS MHpa; OBJAJCHHE OCHOBHBIMH HaBBIKAMHU
HCCIIEIOBATEIILCKOMN IEATEIIFHOCTH € yUE€TOM CcHeU(HUKN IIKOJIBHOTO SI3BIKOBOIO 00pPa30BaHMUS; YCTAaHOBKA
Ha OCMBICJIICHHE ONbITa, HAOIIOAEHNH, MMOCTYIIKOB U CTPEMJIEHHE COBEPIICHCTBOBATh ITYTH IOCTH)KCHUS
WHJIUBUIYaJbHOTO M KOJUIEKTUBHOTO OJIaroIOJIyYusl.

DPU3NYIECKOro BOCHIUTAHUS, (POPMHUPOBAHUA KYJBTYPbI 310POBbS U 3MOIMOHAJILHOIO

0J1ATrONOJIyYH s :

OCO3HAaHUEC HNECHHOCTU XHU3HU, OTBETCTBCHHOC OTHOIICHUE K CBOCMY 3JO0POBHIO M YCTAHOBKaA Ha 3)10p0BBIﬁ
obpa3 >XHu3HH (3TOPOBOE THTAHHUE, COOJIOJACHHE TUTHCHHYECKUX IIPpaBWJI, COAJaHCUPOBAHHBIH PEXHUM
3aHSATHU U OTAbBIXA, peryisipHas GU3udecKas aKTUBHOCTB); OCO3HAHUE MOCJICICTBUN W HETPUSTUE BPEIHBIX
MpuUBBIYEK (ymoTpeOseHHe aJIKOoToJIsl, HAPKOTHKOB, KypeHHE) W WHBIX (opM Bpena i (HU3NIECKOro U
IICUXWYECKOTO 3/I0POBbBsA; COOIIO/IEeHHEe TIpaBWJI OE30MacHOCTH, B TOM YHCJIE HAaBBIKH O€30macHOTOo
IMOBEJCHNUsI B HMHTEPHET-CpeJle B IIPOIlecCe€ IIKOJHLHOTO O0pa3oBaHMs; CIIOCOOHOCTH aJalTHPOBATHCS K
CTPECCOBBIM CHUTYAIUsIM M MEHSIIOIIMMCS COLUAIBHBIM, HH(QOPMAlIMOHHBIM U HPHUPOJHBIM YCIIOBHUSAM, B TOM
9HCJIE OCMBICHSASI COOCTBEHHBIM OIBIT M BBICTpaWBas AajibHEHIIME IeJIM; YMEHHWE INpPHUHUMAaTh ceds u
ApYTuX, HE OCy>KJasl; YMEHHE OCO3HaBaTh CBOE IMOLMOHAIBHOE COCTOSIHME U YMOLIMOHAIBHOE COCTOSTHUE
JpPYrux, HCIOJb30BaTh AaJI€eKBAaTHBIE SI3BIKOBBIE CPEACTBA JAJSI BBIPAXKEHHUS CBOETO COCTOSHHUSA;
c(hOpMHUPOBAHHOCTH HaBBIKOB pe(PIEKCHUH; INPU3HAHHE CBOETO IIPaBa Ha OMIMOKY M TaKOTI'0 K€ IIpaBa JIpyroro
4eJI0BEKa;
TpynoBoro BocnuTaHus:



YCTaHOBKA HAa aKTHUBHOE YYacTHE B PEHICHHUH IIPAKTHUECKHUX 3alad (B paMKax CEMBbH, IIKOJIBI, TOpoaa,
Kpasi) TEXHOJIOTUYECKOI U COMAaIbHONW HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMHUPOBATH, IJIAHUPOBATh U
CaMOCTOSITEJIbHO BBIMOJNHSTH TAaKOTO poaa AESITEIbHOCTh;, HWHTEPEC K IPAKTHYECKOMY H3YYESHHIO
npodeccuii U Tpyda pasiInIHOTO pOAa; YBaXEHHE K TPYHAy M pe3ysibTaTaM TPYIAOBOHW NEATEIBLHOCTH;
OCO3HAHHBII BBIOOP M IIOCTPOCHHE MHIAWBUIYAIBHOW TPAaeKTOPHUH OOpa30BaHUS M >XU3HECHHBIX IUIAHOB C
Y4ETOM JIMYHBIX U OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

DKOJOrn4ecKOro BOCIIUTAHUSA:

OpHEeHTanus Ha IPUMEHEHHUE 3HAaHUH 13 00JIaCTH COIMAIIBHBIX U €CTECTBEHHBIX HAYK JJISI pEIICHUS 3a1a4
B 00JIaCTH OKpY>Kaloliel cpeabl, IIIaHUPOBaHUS MOCTYIKOB U OIIEHKHU UX BO3MOYKHBIX MOCHEIACTBUH IS
OKpy>Kalolllel cpeabl; yMEHHUE TOYHO, JIOTUYHO BBIPa’kKaTh CBOIO TOUKY 3PEHUS - IOBBIIICHUE YPOBHS
9KOJIOTUYECKOH KyJIBTYypBl, OCO3HAaHHE IJIO0AJIBHOTO XapakTepa SKOJOTHYECKHX MPOoOJIeM U IIyTeH HX
pemieHusi; aKTUBHOE HEINPUSATHE ACHCTBUI, NPUHOCSIIINX BpPEX OKPYXXKAIOIIEH cpene; akKTHUBHOE
HEOpUsATUE ACHUCTBUN, OPUHOCSIIUX BpEl OKPY’KaIoILIeH cpesie; OCOZHAHUE CBOEU pOJIM KaK IpakJaHUHA U
MOTPEOUTENS B YCIIOBHUAX B3aMMOCBSI3U IPUPOJTHON, TEXHOJIOTHYECKONW U CONHAIILHON Cpel; TOTOBHOCTH K
YY4acTHIO B TIPAKTHYECKOH JESITEIBHOCTH DSKOJIOTHYECKOIl HaNpaBICHHOCTH. Ha JKOJOTHYECKHE
OpOOIEMBI;

MertanpeameTHble pe3yJibTaThl

MertanpeameTHble pe3yabTaThl OCBOEHUS 00pa30BaTeIbHOM MPOTPaMMBbI 110 XUMHUM OTPAXKat0T OBJIAZICHNE
YHHMBEpPCAJIbHBIMU [103HA BaTEJIbHBIMU JICHCTBUSAMH, B TOM YHCJIE:

bazosvimu nocuueckumu oeticmeusmu

1) ymeHreM UCnoab30BaTh NPUEMBI JTOTMUYECKOIO MBIIIJIEHUS TP OCBOCHUM 3HAHUI: PaCKPbIBaTh CMBICI
XMMHUYECKHUX MOHATUHN (BbI JENATh UX XapaKTepHbIE MPU3HAKH, YCTaHABINBATh B3aUMOCBS3b C JIPYTUMHU
HNOHSTHUSMM), HCIIOJIb30BATh TOHATUSA JUIsl OOBSCHEHUS OTIENbHBIX (DAaKTOB U SIBICHUN; BBIOMpPATH
OCHOBAHMS M KpUTEPUM s KIacCU(PUKAIMM XUMHUYECKUX BELIECTB M XUMHUYECKUX peakLui;
yCTaHABJIMBaTh NPUYMHHO-CIICCTBEHHBIE CBS3U MEXIYy OOBEKTaMU H3YyUEHUS; CTPOUTH JIOTUYECKHE
paccyxaeHus (MHIyKTUBHBIE, 1eJyKTUBHBIE, 10 aHAJIOIMH); A€aTh BBIBOABI U 3aKJIIOYECHHUS;

2) yMEHHUEM NPUMEHATh B MPOILECCE MO3HAHUS CHMBOJIMYECKHUE (3HAKOBBIE) MOJENH, UCIOJIb3yEMbIE B
XMMHUH, IPeoOpa30BbIBaTh MIUPOKO IPUMEHSAEMbIE B XUMUHU MOJIEIbHbIE IPEACTABICHNUS — XUMUYECKUN
3HaK (CHMBOJI 3JIEMEHTA), XUMHUYecKas (GopMysia U ypaBHEHHE XUMHUECKOW peaklUu — MpU PELIeHUN
yueOHO-IIO3HABATENbHbIX  3a7a4y; C Y4YETOM O3TUX MOJENbHBIX NPEJACTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE IPU3HAKA H3Y4aeMbIX OOBEKTOB — XHUMHYECKUX BEILECTB U
XUMHYECKUX PEaKIUN;

baszosvimu uccnedosamenvckumu devicmseuamu

3) yMeHueM HCIIOJIb30BaTh IOCTABJIEHHBIE BOMPOCHl B Kaue€CTBE MHCTPYMEHTA MO3HAHMS, a TaKkKe B
Ka4eCcTBE OCHOBBI JUIsl (JOPMUPOBAHUS TUIIOTE3BI IO MTPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUMH;
4) npuoOpeTeHre ombITa MO IJIAHUPOBAHUIO, OPTaHU3ALUN U TPOBEICHUIO YUEHUYECKUX IKCIIEPUMEHTOB:
yMeHue HaOmonaTh 3a XOJOM IMpoIecca, CaMOCTOSTEIbHO MPOrHO3UPOBaTh €ro pe3yibTar,
¢dopMynupoBarth 0000LIEHUS M BBIBOABI IO pe3yjbTaTaM IPOBEIEH HOIO ONBITA, HCCIEAOBAHUSA,
COCTaBJIATh OTYET O MPOJIETaHHOM padoTe;

Pabomoii ¢ ungpopmayueti

5) ymeHueM BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIIMIO PA3IMUHBIX BHJIOB U (OpM
IPEJICTaBICHUSI, TIOJyYaeMyI0 U3 Pa3HbIX MCTOYHMKOB (HAyYHO-TIOMYJSpHasl JUTepaTypa XUMHUYECKOTO
coJiepKaHus, CIIpaBOYHbIE T0coOUs, pecypcsl IHTepHEeTa);

6) yMeHHEM NpPHUMEHATh pa3IUYHbIE METOJbl M 3alpochl NIpU TOUCKE M oTOope HHpOpMalUuu U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX JUIsl BBIMOJHEHUS YYEOHBIX M I03HABaTEJIbHBIX 33734
onpeAeNnéHHOr0 THUIA; NpUOOpeTeHHe OomblTa B 0O0JAaCTH  HMCHOJIb30BaHUSA UHGOPMAIMOHHO-
KOMMYHHUKAaTUBHBIX TEXHOJIOTUH, OBJIQJCHUE KYJIbTYpOH aKTHUBHOI'O MCIOJB30BAHUS Pa3IMUYHBIX MOUCKO
BBIX CHUCTEM;

7) yMEHHMEM HCIIOJIb30BaTh U aHAJIM3UPOBATh B Mpoliecce YUeOHOH U MCCIE0BATEIbCKOM NesTeTbHOCTH
MH(GOpPMALIMI0O O BIUSHUU IPOMBIIIIEHHOCTH, CEJIbCKOTO XO3SHCTBA M TPAHCIOPTAa HA COCTOSIHHE
OKPY’KaIOILEeH PUPOTHOMN CPEIBI;

Yuusepcanvnvimu KOMMYHUKAMUSHBLIMU 0EUCMEUAMU

8) yMeHMeM 3a7iaBaTh BOMPOCHI (B XOJ€ JUAJIOra M/HIU JAUCKYCCHU) MO CYIIECTBY 00CYXIaeMOil TeMBI,
(bopMyIUpOBaTh CBOM MPEAJIOKEHNUS OTHOCUTENBHO BBIOJIHEHUS MTPEJIOKEHHON 3a/1a4H;

9) mnpuoOpereHHE OMNbITa TNPE3EHTAMU PE3yJbTaTOB BBIIOJHEHUS XMMHUYECKOTO OSKCIIEPUMEHTa
(J1abopaToOpHOTO OIBITA, JIAOOPATOPHOU PAOOTHI IO MCCIICIOBAHNIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);



10) 3aMHTEpecOBaHHOCTh B COBMECTHOM CO CBEPCTHHUKAMH I103HABaTEJIbHOM M MCCIIENOBATENbCKOM
JIEATEIFHOCTH TPU PEIICHUH BO3HUKAIOIIMX IPOOJIEM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB M COTJIAco
BaHU MO3UIHIA (00CYXaeHHsI, 0OMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI» U JIP.);

Vuusepcanvuvimu pecyisimueHuvMu 0elcmeusimu

11) ymeHHeM CaMOCTOSITEIBHO OIpPENeNATh ILEeTH JEATEIbHOCTH, IUIAHUPOBAaTh, OCYIIECTBISTH,
KOHTPOJIUPOBATh M MpPU HEOOXOAWMOCTH KOPPEKTUPOBATH CBOIO JESATEIBHOCTH, BHIOMpATh Hamboiee
3 PeKTHUBHBIE CITOCOOBI pelIeHUs] YIeOHBIX U MO3HABATENbHBIX 3a/1a4, KOPPEKTHPOBATh MPEIOKEHHBIN
QITOPUTM JCHCTBUI NpH BBHINOJHEHUHU 3aJaHUK C Y4ETOM MOJYYEHHs HOBBIX 3HAHMHA 00 M3ydaeMBIX
00BEKTaX — BEILECTBAX U PEAKIIUIX;

12) ymeHrEeM HCTIONB30BaTh ¥ aHATM3UPOBATh KOHTEKCTHI, IPEJIaracMble B YCIIOBHHU 33/1aHHH.

IIpenmeTHbIe pe3yibTAaThl 00y4eHHUs.
Buvinycknuk nayuumcs:
-XapaKTepHU30BaTh OCHOBHBIE METO/IbI I03HAHMS: HAOIIOACHNE, U3MEPEHNE, SKCIIEPUMEHT;
- ONMKCHIBATH CBOWCTBA TBEPABIX, JKUAKUX, Ta3000pa3HbIX BEIIECTB, BBIIENAS HX CYIIECTBEHHBIC
IPU3HAKHU;
- pacKpbIBaTb CMBICI OCHOBHBIX XMMHUYECKUX MOHATUN «aTOM», «MOJIEKYJIa», «XUMHUYECKHHU 3JIEMEHTY,
«IIPOCTOE BELIECTBO», «CJIOXKHOE BEILIECTBO», «BAJIECHTHOCTb», «XMMHYECKas pEeaKUus», HCHOJIb3Ys
3HAKOBYIO CUCTEMY XUMUM;
- PAcKphIBaTh CMBICI 3aKOHOB COXPAaHEHHMsS MacChl BELIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOM TEOPUH;
- pa3In4aTh XUMUYECKUE U (PU3HUECKUE SIBIICHMUS;
- Ha3bIBaTh XUMUYECKUE IJIEMEHTHI;
- OIIPENIENATh COCTaB BELECTB 0 UX (popmynam;
- OIpeAeNsATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;
- ONIPENENATh THUIl XMMUYECKUX peaKIuii;
- Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKILIUM;
- BBIABIATH NPHU3HAKH, CBUJETEIBCTBYIOLIME O MPOTEKAaHMHM XMMHUYECKOM pPEaKLUU NP BbINOJIHEHUH
XUMHUYECKOT'O OIIbITA;
- COCTaBJIAThH (hOpMYJIbl OMHAPHBIX COEINHEHHIA;
- COCTaBJISATh YPABHEHUS XUMUUYECKUX PEaKILIUL;
- coOmo1aTh npaBuiia 0e30MacHoi paboThI IPU MPOBEIEHUH OIBITOB;
- [10JIb30BaThCs TAOOPATOPHBIM 00OPYIOBAaHUEM U MOCYAOM;
- BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;
- BBIYUCIISITH MAaCCOBYIO JOJK0 XUMHUUYECKOTO 3JIEMEHTA 110 POpMYJie COEANHEHMUS,;
- BBIYMCIIATH KOJIMYECTBO, OOBEM WJIM Maccy BEIIECTBa MO KOJIMYECTBY, 00BEMY, MAacCe PEareHTOB MU
IPOJYKTOB PEAKIUY;
- XapaKTepu3oBaTh (hpU3NYEeCKHe U XUMHUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOa U BOJIOPOJIA;
- [10JIy4aTh, COOMPATH KUCIOPOJ U BOJIOPOS;
- pacno3HaBaTh ONBITHBIM ITyTE€M ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPOL;
- pacKpbIBaTh CMBICJ 3aKOHa ABOraipo;
- PaCKpBIBAaTh CMBICI MOHATHH «TEIIOBON A(PPEKT peakiun», «<MOJISIPHBINA 00beM»;
- XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBONCTBA BO/JIBI;
- pacKpbIBaTh CMBICI IIOHATHUS «PacTBOP»;
- BBIYHCIISITH MAaCCOBYIO JIOJII0 PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;
- IPUTOTOBJISATH PACTBOPHI C OIPEAEIEHHON MacCOBOM J10JIEl PACTBOPEHHOTO BEIIECTBA;
- Ha3bIBaTh COEMHEHMS U3yYEHHBIX KJIACCOB HEOPTAaHUYECKUX BEILECTB;
- XapaKTepu30BaTh (PU3NUECKUE U XUMHUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEIECTB:
OKCH/JIOB, KHCJIOT, OCHOBaHHM, COJICH;
- ONPENENIATH IPUHAJIEKHOCTD BEILIECTB K ONPEACIEHHOMY KJ1acCy COEIUHEHMI;
- COCTaBIIATH (YOPMYIIBI HEOPTaHUYECKUX COEIMHEHUIN U3y4YEeHHBIX KIacCOB;
- MPOBOJUTH OIBITHI, NOATBEPKAAIOIINE XUMUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB HEOPraHMUYECKUX
BEIIIECTB;



- pacno3HaBaTh OIMBITHBIM MMYTEM PACTBOPHI KKCIIOT U IIEJIOUYEH 10 M3MEHEHUIO0 OKPACKH MHIUKATOPA;

- XapaKTEepU30BaTh B3aUMOCBSI3b MEXK/Y KJIaCCAMU HEOPTaHUYECKUX COCTMHEHU;

- packpsbiBaTh cMbIca [lepuonudeckoro 3akona .M. Menzeneesa;

- OOBACHATH (PU3WUYECKUIA CMBICT aTOMHOTO (MOPSAKOBOTO) HOMEpAa XUMHUYECKOTO 3JIEMEHTa, HOMEPOB
TPYIIIBI ¥ Ieproja B nepuoauyeckon cucreme .M. Menneneesa;

- OOBSCHATh 3aKOHOMEPHOCTH M3MEHCHHSI CTPOCHHS aTOMOB, CBOMCTB 3JIEMEHTOB B Mpejeiax MalbIX
MEPUOJIOB U TJIABHBIX MOJATPYIIIL;

- XapaKTEepU30BaThb XUMHUYECKHUE AJIEMEHTHI (OT BOJOpOAA 10 KaIbIUs) HA OCHOBE HMX IOJIOKEHUS B
nepuoanueckoi cucreme J[.1. MenneneeBa u 0coOEHHOCTEN CTPOCHHS KX ATOMOB;

- COCTaBJISITh CXEMbl CTPOCHUSA aTOMOB IMepBbIX 20 31eMeHTOB mnepuoandeckord cucremsl J[.U.
Menneneena;

- PacKpbIBaTh CMBICII MOHITUI: «XUMUUYECKas CBA3bY, «AJIEKTPOOTPULIATEIILHOCTDY;

- XapaKTepU30BaTh 3aBUCUMOCTh (DH3UYECKIX CBOWCTB BEIIESCTB OT THUIA KPUCTATUIMYECKOW PEIICTKH,

- ONPEJIETATh BUJ XUMUUYECKOM CBSI3U B HEOPTaHUUYECKUX COCTUHECHUSX;

- M300paXkaTh CXEMBI CTPOSHUS MOJIEKYJ BEIIECTB, OOpPAa30BaHHBIX DPA3HBIMHU BUIAMH XUMHUYECKHX
CBsI3€;

-co0Ir01aTh MTH(GOPMAITMOHHYIO TUTHCHY U MpaBuiia HHPOPMAIIMOHHOW 0€30TTaCHOCTH

-pacKpbhIBaTb CMBIC]I TOHSTHH «HOH», «KATHOH», «AHUOHY», <OJEKTPOJUTBD, «HEIICKTPOIUTHIM,
«OQIEKTPOJIUTHYECKAST JTUCCOIMALIUSY, «OKUCIUTENbY», «CTEIEeHb OKUCIEHUS» «BOCCTAHOBUTEIbY,
«OKHCJICHHE», «BOCCTAaHOBIICHHE,

- ONpENEeNsATh CTENEeHb OKUCICHUS aTOMa JIEMEHTA B COCIMHEHUN;

-pacKpbIBaTh CMBICJ TEOPUHU DIICKTPOJIUTHUECKON JUCCOIUALINY;

- COCTaBJIATh YPABHEHUS MIEKTPOJUTUYECKON AUCCOLMUALMM KUCIIOT, IEJI0YEH, COJIEH;

- 00BSACHATH CYIIHOCTD MPOLIECCa SMEKTPOIUTHUECKON AUCCOIMAIIMY U PEAKIHi HOHHOTO 0OMEHa;

- COCTaBIIATh MOJIHBIC U COKPAIIICHHBIC HOHHBIC YPABHCHHSI PEaKIMU OOMEHa;

- ONIPEICIIATh BO3MOXKHOCTD ITPOTEKAHUS PEaKIIMii HOHHOTO 0OMEHa;

- POBOJINTH PEAKIUH, MOITBEPKAAIOITNE KAYECTBEHHBIA COCTAB PA3IMYHBIX BEIIECTB;

- ONPEJIETATh OKUCIUTENIb U BOCCTAHOBUTEIIb;

- COCTaBJISITh YPABHEHUSI OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUI;

- Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUUYECKOH peaKInu;

- KJTacCU(UIIUPOBATh XUMHUECKUE PEAKIIUHU IO PA3IMUYHBIM ITPU3HAKAM;

- XapaKTepU30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOCHUEM U CBOMCTBAMH HEMETAILIIOB;

- MPOBOJMTH OMBITHI O TOJYYECHHUIO, COOMPAHUI0 W U3YYCHUIO XUMHUYECKHUX CBOMCTB Ta3000pa3HBIX
BEILECTB: YIJIEKUCIIOrO ra3a, aMMHaKa;

- pacro3HaBaTh OMBITHBIM MMyTE€M ra3000pa3HbIe BEIIECTBA: YIICKUCIBIN Ta3 U aMMHUaK; XapaKTEepPU30BaTh
B3aUMOCBSI3b MEX/Y COCTAaBOM, CTPOCHHEM M CBOMCTBAMHU METAJUIOB;

- Ha3bIBaTh OPraHUYECKHE BEIIECTBA MO UX (popmyse: MeTaH, ITaH, dTUJICH, METaHOJI, STAHOJ, TJUIEPHH,
YKCYCHAasi KCJIOTa, aMUHOYKCYCHAsl KUCJI0Ta, CTE€apUHOBAsA KUCJIOTA, OJIEMHOBAsA KUCIIOTA, TJII0OK03a;

- OIIEHUBATh BIMSHUE XUMHYECKOTO 3arpsI3HEHUS OKPYKAIOIIEH Cpelbl Ha OPTaHU3M YEJIOBEKa;

- TPaMOTHO 00paIaThCs ¢ BEIeCTBAMU B TIOBCEITHEBHOM JKU3HU

- OTIPECINISTh BO3MOXXHOCTh MTPOTEKAHUS PEAKIIMI HEKOTOPBIX MPEICTABUTENICH OPTaHNYECKUX BEIIECTB C
KHCIIOPOJIOM, BOJIOPOJIOM, METAJIJIAMH, OCHOBAHUSIMU, TaJIOT€HAMH.

Buvinycknuk noayuum 603moxcHOCHb HAYYUMBCA:

-BBIJIBUTaTh U MPOBEPATH IKCIEPUMEHTAIBHO TUIOTE3bl O XUMUYECKHUX CBOMCTBAX BEUIECTB HA OCHOBE UX
COCTaBa U CTPOEHUS, MX CIOCOOHOCTH BCTYMaTh B XMMHYECKHE PEAKIIUU, O XapaKTepe U MPOAYKTaX
pPa3IMYHBIX XUMHMUYECKUX PEAKIUN; XapaKTepHU30BaTh BEIIECTBA IO COCTaBY, CTPOCHHUIO M CBOWCTBAM,
yCTaHABIWBATh MPUYNHHO-CIICJICTBEHHBIE CBSA3U MEXTY JaHHBIMH XapaKTEPUCTUKAMH BEIIECTBA;

- COCTaBJISITh MOJICKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHUS IO COKPAILIEHHBIM HOHHBIM YPABHEHUSIM;

- TPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA TMPOSIBIATH OKUCIUTEIBHBIE WM BOCCTAHOBUTEIHHBIE
CBOMCTBA C YUETOM CTENEHEW OKHUCIECHHUS 3JIEMEHTOB, BXO/ISIIUX B €r0 COCTAB;

- COCTaBIIATh YPaBHEHMsI PEAKIMH, COOTBETCTBYIOIIMX IOCIEAOBATCIIBHOCTA  IpPEBpaIeHUMN
HEOPTraHWYECKHUX BEIECTB PA3IUYHBIX KJIACCOB;



- BBIABUI'aTb W IMPOBCPATH OSKCICPUMCHTAJIBHO THUIIOTC3bI O PE3YJIbTaTax BO3HCﬁCTBHH Ppa3JINYHbIX
(aKTOpOB Ha N3MEHEHHE CKOPOCTH XMMHUYECKON PeaKIny;

- HCIIOJIB30BaTh HpI/IOGpeTeHHBIe SHAaHUA [JIA 3KOJIOTUYCCKU T'paMOTHOI'0 NOBCIACHUSA B 0pr>1<a}0mel‘/'1
cpene;

-HCII0JIb30BAaTh HpI/IO6peTeHHBIe KJIIFOYCBLIC KOMIICTCHIIMA IIPU BBIIOJHCHUU IIPOCKTOB M yqe6H0-
MCCIIEI0OBATEIbCKUX 3a1a4 110 U3YYSHHIO CBOMCTB, CITIOCOOOB MOTYYEHHS U PacliO3HaBaHHS BEILECTB;

- 00BEKTHUBHO OLICHUBATh I/IH(l)OpMaL[I/IIO 0 BCHICCTBAX U XUMHUYCCKUX IMPOLECCAX;

- KPUTHUYECKH OTHOCHUTBCA K ICEBIOHAY4YHOW MH(OpManuu, HeT0OpOCOBECTHON peKiIaMe B CPeACTBaxX
MaccoBOW MH(pOpPMALINH;

- 0CO3HABaTh 3HAYEHHE TEOPETUIECKUX 3HAHUHU 110 XMMUH JUIS IPAKTHYECKOH AEATEILHOCTH YEIOBEKa;

- CO3aaBaTb MOACIIM U CXEMBbI JJIs pCHICHUA y‘-I€6HBIX U I103HABaTCJIbHBIX 3aJa4,

-IOHUMATh HEOOXOIMMOCTh COOJIOAEHHS NpPEANUCAHUM, TpeIaraéMblX B HHCTPYKLIUSX —II0
UCTIOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOW XUMHUU H JIP.

1. Conepxxanne y4eGHOTro nmpeamera.
8 kuacce

Tema 1. HauajibHble MOHATHS U 3aKOHBI XUMHH ( 21 1)

Tena u BemectBa. CBOMCTBA BemeCTB. DTATOHHBIE (PU3NUYECKHE CBOWCTBA BEIIECTB. MaTepuasl 1
MarepHuaigoBe/eHue. Poilb XMMHMM B JKU3HU COBpEeMEHHOro ooOuiectBa. OTHOIIEHHE OOIIECTBA K XUMHHM:
xemomms 1 xemMopoOusi.

Mertonpl  wu3ydenus xumud. HabGmionenuwe. OkcnepumeHt. MognenupoBanue. Mojenu
MaTepHaJIbHbIE U 3HAKOBBIE WJIM CHMBOJIBHBIE.

I"a3b1. JKunkoctu. TBepable BemecTBa. B3auMHuble epexobl MEXKAY arperaTHbIMU COCTOSTHUSIMU
BEIIIECTBA: BO3rOHKAa (CyOnuMarnus), aecyOonuManus, KOHACHCAIUd W HCHapeHHe, KPUCTAUIM3AIUS U
IUIABJICHUE.

®uznyeckue siBieHusd. YucTble BelecTBa U cMecH. I'oMoreHHble U reteporennbsie cMecu. Cmecu
razooOpasuble, kuakue, TBepAble. CnocoObl pa3leieHusl CMeceil: IMeperoHka, AUCTHIUIALUA,
OTCTanBaHWe, PUIBTPOBAHNE, KPUCTAJUIM3ALIMS WU BhIapuBaHue. Xpomarorpadus. [Ipumenenne atux
croco0oB B J1a00paTOPHOI MpaKTHKe, Ha TPOU3BOJICTBE U B OBITY.

XuMHYecKue 37eMeHTbl. ATOMBI U MOJeKyJbl. [IpocThie U cnoHbIe BelecTBa. AJIJIOTPONUS Ha
npuMepe kuciopoaa. OCHOBHBIE IOJIOKEHHsS aTOMHO-MOJEKyJsipHOro yueHus. Honsl. Bemectsa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHHS.

3HakM (CMMBOJIBI) XMMHUYECKUX 3JeMEeHTOB. MHpopMmanus, KOTOpyro HECyT 3HAaKH XMMHUYECKHX
3JIEMEHTOB. OJTHUMOJIOTUS Ha3BaHUM HEKOTOPBIX XMUMHMUYECKHUX 3yeMeHTOB. llepuoanueckas Ttabnuia
XUMUYEeCKUX diaeMeHTOB [I.M. MeHneneeBa: KOPOTKOIEPUOAHBIM M IJIMHHONEPUOIHBIN BapUAHTHIL.
[lepuonas! u rpynmnel. ['naBHas u nobouHas noarpynnsl, A 1 b rpynmsl., oTHocHTeNbHAsI aTOMHas Macca.

Xumnueckue ¢opmyisl. MHaekesl 1 kodddunuentsl. OTHOCHUTENbHAs MOJEKYJSpHas Macca.
MaccoBasi 107 XMMHUYECKOr0 3JIeMEHTa B coeauHeHuu. MHpopmanus, KOTOpyr0 HECyT XUMHUYECKHE
(bopMybI.

Banentnocts. CTpykTypHBIE (QOPMYINIBl. XUMHUUYECKHE DJIEMEHTHI C MOCTOSIHHOM M TEPEeMEHHOU
BAJIGHTHOCThIO. BpIBOA  QopMynbl coeanHeHMss 1O BajeHTHocTH. OrmpeneneHue BaJEHTHOCTH
XUMHUYECKOTo 3jeMeHTa o ¢opmyine BeulectBa. CocTaBlieHWE Ha3BaHUM COEAMHEHUN, COCTOSIINX U3
JBYX XMMHUECKUX 3JIEMEHTOB, 110 BAJIEHTHOCTHU. 3aKOH IMOCTOSIHCTBA COCTAaBA BEIIECTBA.

XuMHYecKue peakuuu. PeareHTbl M NPOAYKTHl peakuuu. lIpu3HakM XUMUYECKHX pPEaKIHi.
VYcnoBud UX NpOTEKaHUs U NpeKpauleHus. Peaknuu ropeHus. DK30TEPMUYECKHE M 3HJIOTEPMUYECKHE
peakuuu.

3aKOH COXPaHEHHUs Macchl BEUIECTB. XUMHUYECKHE ypaBHEHHUsA. (COCTaBIEHHE XMMHUYECKHUX
ypaBHeHu. THbOopManus, KOTOpyro HECET XUMHUYECKOE ypaBHEHHE.

Knaccugukanus XUMHUECKHMX PEAaKUUH [0 COCTaBy M YUCIY peareHTOB M MPOAYKTOB. THIIBI
XUMHUYECKHX peakiuil. Peakuuu coenuHeHus, paszinokeHus, 3amerieHus u oOmeHna. Karamuzaropel u
KaTaJus.

Pacuemnvie 3adauu.



1. Haxox/1eHre OTHOCUTEILHOW MOJICKYJISIPHOM MacChl BEIIECTBa M0 €r0 XUMHUECKOH GopmyIe.
2. Brrunciaenue MaccoBO# 107U XUMHYECKOTO 3JIEMEHTA B BEIIECTBE 10 €ro opMyIie.
JdemoHcTpanmu.
. Konnekuus maTepuaoB v U31eIui U3 HUX.
. Monenu ( mmapoctepkaeBbie 1 CTioapta bpurineda) pa3muuHbIX TIPOCTHIX U CIIOKHBIX BEIIECTB.
. Monenu KpUCTaININYECKUX PELIETOK.
. Cobupanue npudopa A MOITydeHHs ra3a v MpoBepKa ero Ha FepMETUYHOCTb.
. Bosronka cyxoro sibja, noja win HadTalauHa.
. ArperatHbl€ COCTOSIHHSI BOJIbI.
. Paznenenue 1Byx HECMENIMBAIOIIMXCSA KUIKOCTEN C IOMOLIBIO I€TUTEIHHOU BOPOHKHU.
. Juctamnsatop u ero pabora.
. YcraHoBKa 17151 GUIBTPOBAHHUS.
0. YcranoBka A1 BEIIApUBAHUS U €€ padoTa.
1. Komnekuust ObITOBBIX TPHOOPOB /i1t (GUILTPOBAHUS BO3IyXA.
12. Mopenu aJmoTPONHBIX MOAU(UKAIIHIA yTIepoa.
13. ITopTpeThl XUMHKOB.
14. BapuanTsl nepuoaudeckoii cuctemsl Jl. . Menneneesa.
15. Anmapat Kunmna.
16. Paznoxxenne 6mxpomara aMMOHHSL.
17. T'openue cepbl WM MarHus.
18. OnBITHI, WILTIOCTPUPYIOIINE 3aKOH COXPAHEHHS MACCHI BEIIECTB.
19. B3aumoeiicTBrE COJITHONM KHUCIIOTHI C IIMHKOM.
20. TTomyueHue TUAPOKCUIA METU M €T0 PA3JI0KECHHE ITPU HArPCBAHUH.
JlaGopaTopHble ONBITHI.
Kosutekuus CTEKIIIHHON XMMUYECKOU MOCYbI.
Cobupanue npudopa [l MOTyYeHHs ra3a U MPOBEpKa ero Ha TePMETHYHOCTD.
O3HakoMJIEHHE a MUHEpaJlaMU, 00pa3yIOLUMU TPaHUT.
[IpuroroBieHue reTepOreHHON CMECH.
B3aunmopeiicTBre pacTBOPOB XJIOpHUIa HATPUS C HUTPATOM cepedpa.
[Tomy4yeHue ruipokcua MEAN U €r0 B3aUMOJEHCTBUE C KUCIIOTOM.
BzaumopeiicTBre MpaMmopa ¢ KUCJIOTOM U IOMYTHEHUE U3BECTKOBOM BO/IbI.
BzaumopencTsue coipl ¢ KUCIOTOM.
. IIpoBepka 3aKoHa COXpaHEHHUsI MaCChl BEIIECTB HA IPUMEPE MIETOYU U KUCIIOTHI.
10 Pa3znoxxenue nepekncu BoJ0poaa B IPUCYTCTBUM KaTaau3aTopa.
11.3amernenue xejne3oM MeIM B METHOM KYITOpOCe.
12. 1o xakoii TemrnepaTypbsl MOKHO HarpeTh BEIIECTBO.
13.M3mepenHue TeMIiepaTypbl KATIEHUS BOJIBL.
14.HaGmnroieHue 3a poCTOM KPUCTAILIOB.
IIpakTHyeckue padoThbl.
1. TlpaBuna TeXxHHKH 0E€30MACHOCTH MpH paboTe B XUMHUeckoM kabunere. [Ipuembl oOparieHus c
nabopaTOpHBIM 000PYIOBAHUEM U HarpeBaTEIbHBIMU MPUOOPAMH.
2. W3ydeHue CTpOeHHS IIIaMEHH.
3. AHaim3 MOYBBI WJIM OYHCTKA TOBAPESHHOMN COJIH.
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TEMA 2
BaskHeiilue nmpeacTaBUTeId HeOPraHm4yeckux BelecTB. KoimyecTBeHHbIE OTHOLIEHUSI B XMMHHU.
(18 v)

CocraB Bo3nyxa. lloHaTtue o0 oOBEeMHOW [05le KOMIIOHEHTa MPUPOIHONW Ta30BOM cmecH -
Bo3/yxa. Pacuer 06beMa KOMIIOHEHTA Ta30BOM CMECH T10 €ro 00beMHOMN O U HA000POT.

Kucnopon. O3o0mn. [Tonyduenne kucnopona. Codupanue u pacmo3HaBaHHE KHCIOPoaa. XUMHUYECKHE
CBOMCTBA KHCJIOpPOJA: B3aWMOJICHCTBHE C METAJIaMH, HEMETAJUIAMH U CJIOKHBIMH BEIICCTBAMH.
[Ipumenenne kucnopoaa. KpyroBopor kuciaopoa B Ipupo/e.



Oxcunpl. OOpa3oBaHue Ha3BaHUN OKCUAOB 1O UX (popmynam. CocraBieHue GOpMys OKCHIOB MO
ux Ha3zBaHuAM. lIpencraBurenn OKCHIOB: BOJA U YIVIEKUCIIBIN a3, HEraleHast U3BECTh.

Bonopoax B mnpupone. dusznueckue M XUMHUYECKHME CBOWCTBA BOAOPOJA, €r0 NOJYYEHHE U
IIPUMEHEHUE.

Kucnotel, ux coctaB m knaccudpukanus. Muaaukatopsl. Tabnuma pactBopumoctu. ColnsiHas u
CepHasi KUCJIOTHI, UX CBOWCTBA U IPUMEHEHHE.

Counu, ux cocras 1 HazBaHus. PacTBopuMocTsb conell B Boze. [IpencraBurenu coneit.

[Tocrosunas ABoranpo. KonumuectBa BemiectBa. Mosib. MossipHass Macca. KpaTHble €IUHUIIBI
U3MEpPEHUS] KOJIMYECTBA BEIIECTBA - MUJIMMOJIb M KHUJIOMOJb. PacueTsl ¢ HCHOJB30BAHHUEM IOHSTHH
«KOJIMYECTBO BELIECTBA», « MOJISIPHAS MAccay, «IIOCTOSTHHas: ABOTaIpoy.

3akon ABoraapo. MomspHbIi 00beM ra3000pa3HbIX BemiecTB. OTHOCUTENbHAS ITIOTHOCTH OJTHOTO
raza mno apyromy. KpaTHble eaMHMIIBI H3MEPEHUS - MIIUMOJISIPHBIA W KUJOMOJISIPHBIM OOBEMBI
ra3o00pa3HbIX BellecTB. PacueTsl ¢ HCIOJIb30BAaHUEM IMOHATUH «KOJMYECTBO BEIIECTBA», « MOJSIpHAs
Maccay, «IOCTOsSIHHasE ABOTapo», «MOJISIPHBII 00bEeM ra3oBy.

I'mapocdepa. KpyroBopor Boabl B mpupone. Dusnueckue M XHMHUYECKHE CBOMCTBA BOJBI:
B3aUMOJICHCTBUE C OKCUAAMM.

OcHoBanusl, ux cocraB. PactBopuMocTs OCHOBaHM B BoJie. VI3MeHeHHe OKpacKu MHAUKATOPOB B
meNoyHou cpeae. llpencraBurenu menoyen.

PactBoputens um pacrBopeHHoe BemecTBo. PactBopsl. PactBopenue. I'mapatel. MaccoBas nomns
PacTBOPEHHOr'0 BEILIECTBA. PacyeTbl ¢ MCHOJIb30BAaHUEM MOHATHM «MaccoBas JOJI1 PACTBOPEHHOIO
BEIIECTBAY.

Hemoncmpayuu.
. Onpenenenue coiepkanus KUCIOPOAa B BO3yXeE.
. [lonyuyenue kucnopoa pa3inoKeHUEM CI0KHBIX BEIIECTB.
. CobupaHue MeTO/I0M BBITECHEHHS BO3TyXa 1 BOJIbL. Pacmo3HaBaHme KHCIOPOAa.
. ['openune mMarnusi, xenesa, yris , Cepbl B KUCIOPOJE.
. Komnexuust okcunos.
. [lonyuenue, cobupanue 1 pacrio3HaBaHUE BOJOPO/IA.
. 'openne Bogopoaa. Bzanmoaencreue ¢ OKCHIOM MEIH.
. Konnexkuust MUHEpanbHbBIX KUCIOT.
. [IpaBuiia pa3daBiieHus: KUCIIOT.
10. Konnekrus comei.
11. Tabnuua pacTBOPUMOCTH OCHOBAHHI, KMCIIOT, COJIEH B BOJE.
12. Komneknusa OCHOBaHUI.
JlaGopaTopHbie ONBITHI.
15. TlomyTHEHHE N3BECTKOBOW BOBI MPU MPOMYCKAHUH YTIEKUCIIOTO Trasa.
16. TlomyueHue BOIOPO/Ia B3aMMOJICHCTBIEM IIMHKA U COJITHON KUCIIOTHI.
17. Pacnio3HaBaHHe KUCIOT UHIUKAaTOpaMu. MI3MeHeHne OKkpacku HHIANKATOPOB B IIEJIOYHON Cpejie.
18. O3HakOMJICHHE C TIpIIapaTaMy JOMAITHEH WU IIKOJIHHOW alTeUKH.
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IIpakTHyeckue padoTsbl.
4. TlonydeHue, coOupaHue U pacro3HaBaHUE KUCIOPO/a.
5. Tlomyuenue, cobupanue 1 pacrio3HaBaHHe BOJOPO/A.
6. IlpuroroBieHue pacTBOPOB COJEH C MX 3aJaHHONW MacCOBOU JOJIEH.

TEMA 3
OCHOBHBIE KJIACCHI HEOPraHU4YecKuXx coequHenunid. (13 4)

O06o0mieHne cBeneHUit 00 OKCHAAX, UX KiIaccH(UKAIMM, Ha3BaHHUSIX U CBOHCTBaxX. CrocoObl
MOJTYYEHHST OKCHJIOB.

OcHoBanmsl, uX KiaccupuKalus, Ha3BaHUS W CBOWCTBA. B3ammojeiicTBue ¢ KHCIOTaMH, C
KHCJIOTHBIMH OKCHJIaMH W COJsIMU. PaznoskeHune HepacTBOPUMBIX OCHOBaHUW. CrocoObI MONTydeHUS
OCHOBAaHMM.



Kucnotel, wux wmaccudukammss u HazBaHusa. OOmUEe XUMHUYECKHE CBOWCTBA KHCIOT.
B3aumoneiicTBue KHUCIOT € METAUIaMH. OJJEKTPOXUMHYECKHI  psii  HAOPSOHKEHUM  METasuloB.
BzaumopeicTBue KUCIOT ¢ OKCHAAMU MeTauioB. Peakuus HedTpanuzanuu. B3auMonencTBue KUCIoT ¢
cossimu. [lomydeHne 6ECKUCIOPOIHBIX U KHUCIOPOCOAECPKAIIMX KUCIIOT.

Conu, ux knaccudukamnus ¥ CBOMCTBa. B3anmmojeiicTBue comneil ¢ MeramiaMu, 0COOEHHOCTH ATHX
peakuuii. BzaumopeicTBue cosieid ¢ COIsIMH.

['eHeTnyeckue psapl MeTaula W HeMeTaia. [ eHeTWyeckas CBSI3b MEXKIy Klaccamu
HEOPTraHWYECKHUX BEIIECTB.

JlaGopaTopHbIe ONBITHI.

19.B3anMoOaeHCTBHE OKCHA KaJbLU C BOJOM.

20. ITomyTHEHHE U3BECTKOBON BOIBI.

21. Peaknuusi HEUTpaIU3aIlyH.

22. Ilonmydenue ruipoKCHIA MM 2 U €r0 B3aUMOACHCTBUE C KUCIOTOH.
23. Pa3noxeHne rupoKCcHaIa MeIu 2 pU HarpeBaHUH.

24. B3auMojieiicTBHE KHUCIOT C METaJUIaMHu.

25. BzanMopeicTBue KUCIIOT C COJISIMU.

26. O3HaKOMIIEHHE C KOJUICKIIUSIMH COJICH.

27. B3aumogeiictBue cynbdara Meau 2 C KEIe30M.

28. B3auMoieiicTBIE COJICH C COISIMH.

29. I'eneTnyeckas CBsI3b Ha MPUMEPE COCTUHCHUM MEIH.
30. Omnpenencarie pH pacTBOPOB KUCIOTHI. MICIIOYN U BOJIBI.

IIpakTHyeckue padéoThbl.
7. Pemienue skcriepuMeHTaIbHBIX 33/1a4.
TEMA 4.
Iepuoauyeckuii 3akon u Ilepuoauyeckas cucrema xuMudeckux 3jaeMenToB .M. MenaeneeBa u
cTpoeHue aToma. (8 yacos)

EcrecTBeHHBIE ceMelicTBa XMMUYECKUX 3JIEMEHTOB: ILIEJIOYHbIE METAJUIbl U LIEJI0YHO3EMEIbHBIE,
TaJIOTeHbI, UHEPTHBIE Ta3bl. AMPOTEPHOCTh. AM(OTEPHBIE OKCHJIBI M THAPOKCHIBI. KOMILIEKCHBIE COJIH. .

Otkpeitue J[.M.MenneneeBbim Ileprognueckoro 3akoHa W co3ganue uMm llepuogmueckoit
CHUCTEMbI XUMUYECKHUX JIEMEHTOB.

AToMBbI Kak ¢opMa CYIIECTBOBAHUS XUMHUYECKUX AIeMEHTOB. OCHOBHBIC CBEICHUS O CTPOCHHUH
aTomoB. JlokazaTenbcTBa CIIOKHOCTH cTpoeHHsi atoma. OmbiTel Pesepdopma. [lnanerapHas monens
CTPOEHUS aTOMA.

CocraB aroMHbIX saep. OTHOcUTeNnbHAs aTOMHas Macca. B3anMOCBS3b TOHSTHH «IIPOTOHY,
«HEUTPOH», «KOTHOCUTEIIbHASI AaTOMHASI Maccay.

Muxkpomup. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKHX 37eMeHTOB NeNe
1-20. TTonsiTHE O 3aBEPIICHHOM 2JIEKTPOHHOM YPOBHE.

W3oronbl. ®usnueckuir cmbicn cuMmBoiauku [lepuoanueckoit  cucrembl. CoBpeMeHHas
dbopmynupoBka [lepuoanueckoro 3akona. M3MeHeHHe CBOWCTB 3JEMEHTOB B MEPUOJAX U TPYIIAxX, Kak
GYHKIUS CTPOSHUS JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuka dJE€MEHTa-MeTaula UM JJIEMEHTa-HeMeTallla 10 HUX TOJIOKEHUI B
[Tepuoanueckoil cucreme xumuyeckux snemeHToB .M. Menneneena.

JdemoncTpanuu.
1. Paznuunbie popMbl TaOIUI IEPUOANYECKON CHCTEMBI.
2. Moienr aToMOB XUMUYECKHX DJIEMEHTOB.
JlaGopaTopHbie ONbITHI.
31.TTony4uenne am(poTepHOTO TUAPOKCUIA U UCCIIEIOBAHKE €T0 CBOICTB.

TEMA 5
Xumuyeckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIE PeaKIuu. (8 4acoB)



Honnast xumudeckas cBsi3b. MIOHBI, 00pa3oBaHHBIE aTOMaMH METAJUIOB M HeMeTaioB. CXembl
o0pa3oBaHUsl HMOHHOW CBSI3W JJs1 OWHAPHBIX COeAUMHEHWH. VOHHBIE KpPHCTAJUIMYECKHWE PEHIeTKH U
¢dusznyecKre CBOMCTBA BEIIECTB C ITUM THIIOM penieTok. [ToHsaTHE 0 HOpMYyTBHON eTUHUIIE BEIIECTRA.

KoBanentHas xumuyeckasi CBsi3b. OIJIEKTPOHHbIE U CTPYKTypHble (opmynsl. KopanenTHas
HenoJisipHast CBsi3b. CxeMbl 00pa3oBaHMsI KOBAJICHTHOW CBSI3W JUIsl OMHAPHBIX COCAMHCHHUI.
MouekysspHbIE U ATOMHBIE KPUCTAUIMYECKUE PEHIETKH, CBOMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.

OnekTpoorpuniareabHocTh. Pan 90. KoBanenTHas nonsipHast Xumuyeckas cBsi3b. Jumnonb. Cxembl
00pa3oBaHMsl KOBAJIEHTHOM MOJIAPHON CBSA3M JJIsi OWHApHBIX COEAMHEHUN. MOJeKyIspHble U aTOMHbBIE
KPUCTAJUTMYECKUE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM THIIOM PEIIETOK.

Meramnueckass XMMHUYECKasl CBSI3b M MeETaJIMUecKass KpHUcTaJimyeckas pemierka. CBONCTBa
BEIIECTB C TUM TUIIOM pelieTok. EnnnHas npupoaa XuMUYECKUX CBS3EH.

Crenenb okwuciieHus. CpaBHEHHE CTEIIEHH OKHUCJIEHUS M BalleHTHOCTH. [IpaBuma pacuera
CTETIeHEH OKUCIIEHUS 10 (POopMysIaM XUMHUYECKUX COCTUHEHUH.

OKHMCIUTENIbHO-BOCCTAHOBUTENbHBIE  peakiuu. OnpeneneHue CTENEHEW OKHUCICHHS A
3IIEMEHTOB, OOpa3yIOIIMX BEIIECTBA PA3HBIX KIJIACCOB. Peakiuy OWHHOTO OOMEHa M OKHCIHMTEIbHO-
BOCCTAHOBUTEJIbHbIE  peakuuu. OKHUCIHUTENIb, BOCCTAHOBHUTENb, OKHCIEHHE, BOCCTAHOBJICHHE.
CocraBiieHue YpaBHEHHUM OKHUCIMTEIBHO=BOCCTAHOBHUTEIIbHBIX PEAKIUNA METOJOM 3JIEKTPOHHOTO
Oananca.

JemMoHCTpaumu.

1. BuneodparmeHThl « XUMUYECKas CBSA3bY.

2. Kosutekius BemecTB ¢ HOHHON XUMUYECKOU CBS3BIO.

3. Mopenu KpUCTaIUTMUECKUX PEIIETOK

4. Komnexkimsa «MeTajulbl U CIUIABbD)

5. 'opeHue maraus

6. B3anmoneiicTBre XJIOpPHOH M CEPOBOIOPOTHON BOIBI.

JlaGopaTopHble ONBITHI
32.0kwuciieHne MeI B TUIAMEHH CITUPTOBKH.
33.3amenieHrue MeiM B pacCTBOPE XJIOPUAA METU SKEIE30M.
34.M3roToBlieHNEe MOJISIH, WLTIOCTPUPYIOIICH CBOMCTBA METAJUIMYECKOM CBSI3H.
35.OKUCIUTETHHO-BOCCTAHOBUTENBHBIE PEAKIINH.

9 KUIACC
Tema 1. [loBTOpeHue u 06001eHHe CBeIeHUI 110 Kypcy 8 kiaacca (6 u)

bunapusie coemunenus. Okcuzbl cosieoOpasyronme # HecoyieoOpasyromme. [ MApOKCUIbL:
OCHOBaHUs, aM(poTepHbIe, KUCIO0ThL. CpelHHe, KUCIIbIe, OCHOBHBIE COJIH.

O06001eHre cBeleHUH O XUMHUYECKHX peakuusax. Knaccudukanus XUMUYECKHX PpeaklHUU IO
pa3IMYHBIM MPU3HAKAM: YUCIIO U COCTaB PEAarupyrolx U 00pa3yromuxcs BEIIEeCTB, TEIIOBOH 3¢ ¢ekT,
HalpaBJIeHUEe, M3MEHEHHE CTETEeHEH OKHUCIEHHS DJIEMEHTOB, OOpa3yIOIIMX pearupyrollrue BellecTBa,
¢a3za, nCHOIB30BAHUE KaTaIU3aTOpa.

[ToHATHE O CKOPOCTH XMMHYECKOH peakunu. DaKkTopbl, BIUSIONIMNE HA CKOPOCTh XUMHYECKHX
peakuuii. KatanuzaTopsl 1 Katanus.

JdemoHcTpanmu.

O3HakoOMJIEHHE C KOJUIEKIMSMH METAlJIOB W HeMeTaioB. O3HaKOMJIEHHE C KOJUIEKIMSMHU OKCHIIOB,
KHCJIOT U COJIeH. 3aBUCHMOCTh CKOPOCTH XHMHYECKOW PEaKIMH OT TPUPOJBI PEarupyrOIIuX BEIIECTB.
3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakuy OT KOHIEHTPALUU pearupyromyx BelecTB. 3aBUCUMOCTb
CKOPOCTH XMMHYECKOH PEaKIHH OT IUIOIMIAJAH COMPUKOCHOBEHHS PEarupyrolinX BEUIeCTB («KHUIISIIUI
CJI0#1»). 3aBUCUMOCTh CKOPOCTH XUMHUECKOW PEAKIIUU OT TEMIIEPATyphl pearnpyrouX BEeIeCTB.
JlaGopaTopHbIie ONbITHI.

1. BzaumopeiicTBre aMMuaka U XJI0pOBOJIOPOIA.

2. Peakmus HelTpanu3anuu.

3. Habmoaenue temnnoBoro 3¢ (exra peakiiui HeHTpalIn3aiuu.

4. B3auMoI€CTBUE CEPHOU KUCIIOTHI C OKCHIOM MEIH 2.



5. Pa3noxenue nepoxkcuia Bonopoaa.

6. 3aBHCHUMOCTh CKOPOCTH XMMHYECKOW pEaKkIUy OT MPHUPOJbl pearupyrollux BEIIECTB Ha MpHUMEpe
B3aMMOJENCTBUS KUCIIOT C METaJlJIaMHU.

7. 3aBHCHUMOCTbH CKOPOCTH XMMHUYECKOM peaklMy OT KOHIIEHTPAIIUU PEarupyronIiX BEIIECTB Ha IpUMepe
B3aUMOJICUCTBUS LIUHKA C COJISTHOM KUCIOTOM Pa3IM4YHON KOHLIEHTPALUU.

8. 3aBHUCHMMOCTh CKOPOCTM XHMHMYECKOH peakiuuud OT IUJIOWAAN CONPUKOCHOBEHUS PEarupyroLux
BELIECTB.

9. 3aBHCHMOCTH CKOPOCTH XMMHUECKON peaklUy OT TeMIepaTyphl pearupyromux BEIECTB Ha TPUMeEpe
B3auMozeiicTBus okcuaa meau (I1I) ¢ pactBopoM cepHOI KUCIOThI pa3aIMdHOM TeMIIEpaTypsbl.

10. 3aBuCHUMOCTH CKOPOCTH XUMHUYECKOW PeaKkIuy OT KaTalu3aropa.

TEMA 2.

XuMHYeCKHE PeaKIMHU B PACTBOPAX JIeKTPOJaUTOB. ( 1149acos).

[Tonatne 00 HNIEKTPOIUTUYECKON TUCCOIHMALMU. DIEKTPOJIUTHI U HEINEKTPOIUTHL. MexaHu3M
JUCCOLMAIMU DJIEKTPOJIUTOB C Pa3jJU4YHbIM THUIIOM XUMHYECKOW CBs3U. CTENEHb 3JIEKTPOIIMTUYECKON
nucconanui. CUIbHBIE U CIIa0ble 3JEKTPOIUTHI.

OcHOBHbIE TIOJIOKEHUSI TEOPUH DJIEKTPOIUTUYECKON nucconnanuu. Kinaccudukanus 1OHOB U UX
cBoiicTBa. KucnoTbl, OCHOBaHMSI U COJIM KaK 3JEKTPOIUTHI. VX Kiaccuukanus 1 1uccouuanusl.

OO0mure XMMHYECKHUE CBOMCTBA KHUCIIOT: U3MEHEHUE OKPACKU WHIMKATOPOB, B3aUMOJICHCTBHUE C
MeTaJlJIaMH, OKCHJIAMU W THAPOKCHUAAMHU METaUIOB U COJIAMU. MOJIEKYJISIpHBIE U MOHHbBIE ypaBHEHUS
peakuuii KUcIoT. XMMUYECKUNA CMBICT COKPAIIEHHBIX YPABHEHUMN. Y CIIOBUS MPOTEKAHUS PEAKIUN MEKIY
JIEKTPOJIUTAMU /10 KOHIIA. P51 akTHBHOCTH METaJIJIOB.

OO01re XuMHUYECKHEe CBOMCTBRA IeNI0Ue: B3aUMO/ICIICTBIE OCHOBAHUI C KUCIOTAaMH, KUCIOTHBIMU
okcuaaMu U coisiMu. OOLIMe XMMHUYECKHE CBOICTBAa HEPAaCTBOPUMBIX OCHOBAaHHUI: B3aUMOJECHCTBHE C
KHCIJIOTaMU, Pa3J10KEHUE [TPU HAIPEBAHUHU.

OO0mme XMMHYECKHE CBOMCTBA CPEIHUX COJICH: B3aMMOJIEUCTBHE C KUCIOTaMH, IIEIOYaMH,
COJISIMM M METAJIJIAMU.B3aUMO/ICCTBUE KUCIIBIX COJIEH CO IIeJI0YaMH.

IMaaponus, kak 0OMEHHOE B3aUMOJICHCTBUE COJIEH ¢ BOJOM. [ 'Mapou3 coiu CHIIBHOTO OCHOBAHUS
u crnaboi KUucnoThl. ['uaponu3 conu ciiaboro 0OCHOBaHUA U CUIIbHOM KucioThl. [kana pH.

CBolicTBa KHCIIOT, OCHOBAaHMH, OKCHJIOB U COJIEH B CBET€ TEOPUH AIIEKTPOJIUTUUECKOU
JUCCOLMALIMU U OKACIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN.

JdemoHcTpanmu.

1. UcnbITanue BEeIEeCTB U UX PACTBOPOB Ha 3JIEKTPONPOBOJAHOCTb.

2. 3aBHCHUMOCTBH DJIEKTPOIPOBOAHOCTH YKCYCHON KHUCIIOTHI OT KOHIICHTPAIIHH.

3. JIBIKeHHE OKPALIEHHBIX MOHOB B AJIEKTPUYECKOM I0JIE.

4. Onpenenenue xapakTepa cpeibl B pacTBOpax COJei.

JlaGopaTopHbIe ONBITHI.

11. VictibiTanue BEMIECTB U UX PACTBOPOB HA JIEKTPOIPOBOTHOCTD.

12. 3MeHeHMe OKpacKu MHIUKATOPOB B KUCIIOH cpefe.

13. Peakius HeWTpaH3aIiy.

14. Tlonyuenwue ruapokcuaa meau (1) u ero B3aumoaeicTBUE ¢ pa3TMYHBIMUA KUCIOTAMH.
15. BzaumoselicTBrE KUCIOT C METAJUIAMH.

16. KauecTBeHHas peakius Ha KapOOHAT-HOH.

17. KauecTBeHHas peakius Ha XJIOPHUI-UOH., CYIb(haT-uoH.

18. V3MeHeHHe OKpacKy MHIMKATOPOB B IEIOYHOI cpere.

19. B3aumojeiicTBHE IIET0UYEH C YTICKUCIBIM Ta30M.

20. KavecTBeHHas peakiys Ha KATHOH aMMOHHUSI.

21. Paznoxenue ruapokcuaa meau (11) .

22. B3zaumogeiicTBue KapOOHATOB C KUCIOTAMH.

23. IMony4denue ruapokcua sxemnesa (11).

24. B3aumogeicTBre xene3a ¢ pactBopoMm cyibdara mean (11) .

IIpakTHyeckue padoTkbl.

1. CBoiicTBa KUCIIOT, OCHOBaHUMN, OKCHIOB M COJICH B CBETE TEOPUH IEKTPOIUTHUECKON AUCCOLUAIIMH U
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.



TEMA 3.
HemeTanasl U ux coeanHenus. ( 25 yacos).

Ctpoenue aTroMoB HeMeTauioB u ux nonoxeHue B llepuogmueckoit  cucreme. Psp
JIEKTPOOTpHULIATENbHOCTU. KpHUcTaminyeckoe CTpOEHUEe HEMETAIJIOB — MPOCTHIX BELIECTB. AJUIOTPONUS
u e¢ mnpuuuHbl. Dusnyeckue cBoiicTBa HemerawioB. OOmMe XMUMHUYECKHE CBOICTBa HEMETAJUIOB:
OKHCIIUTEIbHbIE U BOCCTAHOBUTEJIbHBIE.

I'aaorensl. Crpoenue atomoB. [IpocTeie BemecTBa, NX (PU3NUECKUE U XUMHUECKUE CBOMCTBA.
3aKOHOMEPHOCTH M3MEHEHUs] CBOWCTB I'aJIOT€HOB B 3aBUCHUMOCTH OT MX IoJjiokeHus B Ilepuonuueckoit
cucreme. HaxoxaeHue raloreHoB B IPUPOJIE U UX NOJIyYeHHE. 3HAUE€HUE U IPUMEHEHHUE raJIOr€HOB.

OCHOBHBIE COEIMHEHUS TaJOreHOB (TaJOr€HOBOAOPOABI M TaJOr€HUAbI), HX CBOICTBA.
KauectBenHnas peaxuust Ha xjopua-uon. Kparkue csenenus o xjaope, opome, Gprope u noze. [lpumenenne
rajIor€HOB ¥ UX COEIMHEHHUH B HApPOIHOM XO034HCTBE, OMoI0ruyeckas poib.

O0mas xapakTtepucTtuka 3jJeMeHTOoB VI A rpymnbei. Cepa B mnpupoae u eé
HOJy4eHue. AJUIOTPOINHblE MOIUGUKAIMM Cepbl M UX CBOilcTBa. XMMHYECKHE CBOWMCTBA cepbl U €&
IIPUMEHEHUE.

CepoBOIOpOI: CTPOEHHE MOJIEKYJbl, (DU3MYECKHME M XUMHUYECKUE CBOWCTBA, IOJIyYEHUE U
npumenenue. CepoBogopoaHas kucinorta. CyabGuasl U ux 3HadeHue. JIloMUHOOPHL.

Oxcun cepsl (1V), ceparctast kuciora, cyabpuThl. KauecTBeHHas peakiins Ha CyIb()UT-HOH.

Oxcun cepol (VI), cepras kucnora, cynbdarsl. Kpucrammoruaparsl. KauecTBenHas peakius Ha
cynb(haT-uoH.

CepHast KHCIIOTa- CHJBHBIM anekTposuT. CBoiicTBa pa30aBIE€HHOM CEpHOM KHUCIOTHI, Kak
TUIMYHOW KHUCJIOTHI: B3aMMOJIEHCTBHE C METaJlIaMH, OCHOBHBIMU OKCHJaMM, aM(OTEPHbIMH OKCUAAMH,
OCHOBaHUSMU U aM(POTEPHBIMU TUIPOKCUIAMH, COJISIMH.

O0mas xapakTepucTuka 3jJeMeHTOB V A rpynnbl. A3oT. CTpoeHue aroma u
MOJIEKYJIbI, CBOMCTBA IIPOCTOrO BELIECTBA. A30T B IPUPOJIE U €r0 OMOJIOTUYECKAs POJIb.

AMMMaK, CTpoeHHE MOJIEKYIbl U (pu3nyeckre CBOMCTBA, MOJIyYeHHE U IPUMEHEeHne. AMMUavHast
BO/Ia, HAIIATBIPHBIN COMPT, TUpaT aMMuaka. [JoOHOpHO-aKLENTOPHBIM MEXaHU3M 00pa30BaHUs KaTHOHA
amMMoHus. BoccranoBurenbHble cBoiicTBa amMuaka. Coilu aMMOHHS, MX CBOMCTBAa U IPUMEHEHHE.
KauecTBenHas peakuyst Ha KaTHOH aMMOHMSL.

Oxcunst azota (II) u (IV). azoTucrast kucinoTa U HUTPUTHL. A30THAas KHUCIIOTA, €€ CBOWCTBA U
npumeHeHnne. Hutpatsr .

®ocpop. CrpoeHue aroma, auIOTpONHMs, CBOIcTBa Oenoro u KpacHoro ¢ocdopa, ux
npumenenue. docunpl. Dochun. OcHoBHble coenuHeHus: okcun ¢ocdopa (V), oprodochopHas
kucnota u pochatsl. Dochopubie ynoOpenus. MHCEKTUIIUIBI.

O6mas xapakTtepuctuka 3JjJemMeHTOB |V A rpymnnbl. OcoO0eHHOCTH CTpOEHUS
aTOMOB, IPOCTBIX BEIIECTB M COCIMHEHUI B 3aBHCHUMOCTH OT moJiokeHus B [lepumogudeckoii cucreme.
Yraepoa. CrtpoeHue artoma, aJIOTPOINHUs, CBONCTBA aJUIOTPOIHBIX MOAM(DUKAIMI, NPUMEHEHHE.
AMopdHBII yriiepoJ U ero copra: caka, akTUBUPOBAHHBIN yroib. AncopOuus. XuMHUUECKUe CBOWCTBA
yraepoaa. Kokcoxummuueckoe npous3BOACTBO U ero nmpoaykuus. Kapouasr.

Oxcuanl yraepona (1) u (IV), ux coiictBa u npumeHneHue. YroipHas kuciaora. Conu yroiabHOR
KHUCJIOTHI: KapOOHAaThl M ruApokapOoHaThl. TexHuueckas W nuiieBas coja. KauecTBeHHas peakuus Ha
KapOOHAT-HOH.

Heoprannueckne u oOpraHMYecKHe BEIIECTBA. YTJIEBOAOPOAbl. XUMHUYECKOE CTPOEHHUE
OpPraHMYECKUX BEIIECTB, KaK MOPSI0K COEAUHEHHS AaTOMOB B MOJIEKYJIE 110 BaJIEHTHOCTH.

Mertan, 5TaH, Kak TMpeAeNbHbIE YIJIEBOJOPOAbl. OTWUJIEH, AaleTH/IeH, KaK HelpeaeabHble
yriaeBonopoasl. ['openue yriesogopooB. KauecTBeHHbIE peakIIuy Ha HENPEAEIIbHBIE COEAMHEHHUS.

DTHIIOBBIN CHUPT, €r0 MOJy4YeHue, MpUMEHEHne U (PU3UOJIOTHYECKOe JedcTBHE. TpexaTOMHBIN
cnupTt rMuepuH. KadecTBeHHas peaklds HAa MHOIOATOMHBIE CIHPTBL. YKCyCHas KuUCIOTa -
IPEJICTaBUTEINb Kilacca KapOOHOBBIX KHCIIOT.

Kpemuuii. CrpoeHne atoma, KpUCTANIMYECKUII KPEMHMM, €ro CBOMCTBA W IIPUMEHEHHE.
Cunmumuasl u cunad. Okeup kpemuus (1V), ero npupoansie pazHoBugHoctu. Cunukatsl. KpemHuepas
KHCJIOTa U €€ COMHU.



IIpou3BoaCcTBO CTekiaa M LeMeHTa. [Ipoaykuus CHIMKAaTHOM INPOMBIIIJIEHHOCTH: OINTHYECKOE
BOJIOKHO, KepamuKa, ¢hapdop, pasac. OnTuaeckoe BOJIOKHO.
Hemeranner B npupope. @pakiuoHHas NEPeroHKa >KUAKOTO BO3JIyXa KaK CIOCO0 MOIy4YeHHUs
KHCII0po/a, a3oTa, aprosa. [lonydenue pocdopa, kpeMHus, Xa0pa, Hoja. DIEKTPOIU3 PaCTBOPOB.
[Tony4yeHne cepHOM KUCIOTHI:CBHIPbE, XMMU3M, TEXHOJIIOTHYECKAsi CXeMa, METOJ KHUIISIIETO Cios,
IOPUHIUNBL TEIUIOOOMEHA, NMPOTUBOTOKA M IUpKymsauuu. Oneym . IIpou3BoACTBO aMMuaka: ChIpbE,
XHUMH3M, TEXHOJIOTHUYECKAs CXeMa.
JdemMoHCcTpaumu.
1. Konnekuus HeMeTalIoB.
. Mojenu KpUCTaIIIMYECKUX PELIETOK HEMETAJIOB.
. O30HATOp M MPUHLUIIBI €T0 PabOTHI.
['openue HeMeTaIIOB.
OO0pa31bl TaJIOreHOB - IPOCTHIX BEIIECTB.
. B3aumoneiicTBre rajJjoreHoB ¢ MeTaJlJIaMU.
. BeiTecHenue xmopa GpoMOM HIIM HOZa U3 PACTBOPOB UX COJICH.
. Konnexnus npupoHbIX COeqUHEHUH XI10pa.
. BzaumopercTBue cepol ¢ MeTajuiamMmu.
0. 'opeHue cepbl B KUCIOpOJIE.
11. Komnekus CynbQUIAHBIX PYII.
12. KauecTBeHHas peakius Ha Cylb(HI-UOH.
13. ObGecuBeunBaHNE OKpAIICHHBIX TKAHEH U I[BETOB CEPHUCTHIM T'a30M.
14. B3aumopelicTBIEe KOHLIECHTPUPOBAHHONW CEPHOM KHUCIIOTHI C MEAbIO.
15. O6yrnuBanue OpraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEPHON KHCIOTOM.
16. lnarpamma «CocTaB BO3yXa.
17. llomyuenne, coOnpaHue U pacro3HaBaHUE aMMHAaKa.
18. Paznoxenue OuxpomaTa aMMOHHS.
19. B3anmoelicTBIe KOHIICHTPUPOBAHOW a30THOM KHCIIOTHI C MEIBIO.
20. I'openue yepHOro Mopoxa.
21. PaznosxeHre HUTpaTa KaJlisl U TOPEHUE IPEBECHOTO YroJbKa B HEM.
22. O6pa3ibl NPUPOJHBIX coequHEHUH pocopa.
23. T'openne pochopa Ha BO3AyXE U B KHCIOPOJIE.
24. Konnexuus «O06pa31pl IpUPOAHBIX COEAMHEHUH yriepoa»
25. YcTpoiicTBO MpoTUBOrasa.
26. Moaenu MoKy yriaeBOIOPOIOB.
27. B3aumoeiicTBre dTUIICHA C OPOMHOM BOJION M pacTBOPOM TIEpMaHTaHATA KU
28. O01mue XUMHUYECKHe CBOMCTBA KMCIIOT Ha PUMEPE YKCYCHOM KUCIIOTHI.
29. KauecTBeHHas peakiiusi HA MHOTOQTOMHBIE CITUPTHI.
30. Komnekuus «O06pa3iibl IPUPOIHBIX COSTUHEHNH KPEMHUS
31. Komnekuus cTekia, KepaMHUKH, IEMEHTA U U3JIeNIel 13 HUX.
32. Konnekuus NpoaAyKIMH CHIINKATHONW MPOMBIIIJIEHHOCTH.
33. Bunedparmentsr « Ipon3BOICTBO CTEKIIA M IEMEHTaY.
34. Komnekuus «IIpupogHbie coelMHEHNS] HEMETAIIIOBY.
35. Bunedparmentsr «DpakiinoHHas IEPETOHKA KHUIKOTO BO3TyXa
36. Moaenu anmapaToB AJIsl IPOU3BOJICTBA CEPHOM KUCIOTHI, KOJIOHHBI CHHTE3a aMMHAKa.
37. BuneodparmenTsl «IIpou3BOJICTBO CEpPHOI KUCIOTH», « [Ipon3BomcTBO ammuakay, «ChIpbe
JUISL IOJTyYEeHUSI CEPHON KUCIIOTBI».
JlaGopaTopHbie ONbITHI.
25. Pacrio3HaBaHue TajlOr€HUI-HOHOB.
26. KadecTBeHHBIE peaKIMK Ha CYJIb(aT-HOHBI.
27. KauecTBeHHas peakius Ha KATUOH aMMOHHSL.
28. XuMHu4ecKre CBOMCTBA a30THON KUCIIOTHI, KaK JICKTPOJIHTA.
29. KauectBenHas peakius Ha ¢pochar-1oH.
30. INomydenue u CBOWCTBA YTOJIBHOMN KHCIIOTHI.

B ©Ooo~NDUAWN



31. KauecTBeHHas peakuus Ha KapOOHAT-UOH.

32. IlponyckaHue yriIeKHCIOro ra3a 4yepe3 pacTBOp CHUIIMKATa HaTpHsl.
IIpakT4yeckue padoTsbl.

2. VI3ydeHne CBOWCTB COJISTHON KHUCIIOTHI.

3. Vzyuenue cBOMCTB CEPHOM KUCIOTHI.

4. TlosnyueHne aMMHaKka U U3y4eHHE €ro CBOMCTB.

5. [lonydeHue yriekuciioro ra3a U U3y4eHHUe ero CBOMCTB.

TEMA 4.
Meta/ibl ¥ X coequHennst (17 4)

ITonoxkeHnne METAUIOB B MEPUOAUYECKON CHUCTEME XMMHYecKuX 3iieMeHToB JI. M. Menneneesa,
CTPOCHHE aTOMOB M KpHUCTALUIOB. MeTamnueckass KpHUCTAIMYECKas pelleTka M MeTajulndecKas
XuMH4Yeckass CBs3b. OOmme (u3nueckue CBOWCTBA METAIOB: JJEKTPO- M TEIUIONPOBOAHOCTH,
OTpakarolas CioCOOHOCTh, TNIACTUYHOCTb.. CIIJIaBbl YEPHBIE U LIBETHHIE.

Mertannel Kak BOCCTAaHOBUTENM. OJEKTPOXMMHUYECKMH psJ HaNpsDKEHUH METauloB M €ro
UCIIOJIb30BAHUE U1 XAPAKTEPUCTUKM XUMHUYECKHUX CBOMCTB KOHKPETHBIX METAJIOB. B3ammopeiicTBue
METAJJIOB C HEMETAJUIAMU, OKCHIAMH, KUCIIOTAMH, COJIIMHU. ATTIOMUHOTEPMHUSL.

Cmpoenue amomos u npocmuplX 6euyecme Wea04YHblX Memannoe. 3aBUCUMOCTh
GU3HYECKUX U XMMHYECKUX CBOWCTB HICJIOYHBIX METAUIOB OT 3apsaoB siiep MX aTomMoB. OKCUABI U
TUAPOKCHUIBI LIEIOYHBIX METAJUIOB, UX MOJYyYEHHE, CBOWMCTBa, IpUMEHEeHUE. BaxkHelue coequHeHus
HICJIOYHBIX METANIOB, UX 3HAYCHUE B JKMBOW M HEXKHMBOW NMPUPOJE U B KU3HH UYEIOBEKA. — OKCHU/IBI,
TUAPOKCUABI U COJH (XJOpUAbl, KapOOHAThI, Cyib(aThl, HUTPAThl), UX CBOIICTBA W NPUMEHEHHE B
HapoAHOM Xxo3siicTe. Kanuitable yioOpeHust.

Cmpoenue amomoe u npocmbulx eeujecme uwenouyHo3emelbHblx
Memannoe.3aBUCUMOCTh (PU3NICCKUX U XUMHUYCCKUX CBOMCTB IIEIOYHO3EMEIbHBIX METAJUIOB OT
3apsiioB sAfep UMX aroMoB. OKCHUIBI U TUIPOKCUABI IIETIOYHO3EMENbHBIX METAIJIOB, UX IOJYyYEHHUE,
CBOICTBA, PUMEHEHHE. BaxkHeNIne COeTMHEHUS IEIIOYHO3EMEIBHBIX METAJUIOB, X 3HAYCHUE B KUBOU
Y HEXKUBOM MPUPOJIE U B KU3HU YenoBeka. KapOoHaTsl U ruapoKapOOHAThl KaabIusl.

Kectkocth BOBI: BpeMeHHas M mocTosiHHas. CrocoObl yCTpaHEHHMsI BPEMEHHOM >KECTKOCTH.
CnocoOsl ycTpaHEHUS TTOCTOSITHHON KeCTKOCTH. IOHUTHI.

Anwomunun. CrpoeHue atoma, PU3MYECKHE U XMMHUYECKHE CBOWCTBA MPOCTOTO BEIIECTBA.
CoenvHeHUs aTIOMUHUS B MPUPOJIC.0COOCHHOCTH OKCHJA M THUAPOKCHIA aTIOMUHHUS KaK aM(OTEepHBIX
coeMHEeHUN. Baxnenmme conu antoMuHus. [I[puMeHeHne aaoMUHUS U €r0 COCIMHEHMI.

/Kenezo. OcobeHHOCTH CTpoeHHsI aroma enes3a. JKemeso B mpupone. Baxkwueiimue pynbl
xenesza. Okeuapl n rugpokcnasl Fe?* n Fed* Comm Fe?* u Fe**tp. KadecTBennble peaknyun Ha Fe?* u Fed*,
Baxneiimme conu xene3za. 3HaUeHUE COCIMHEHU JKeme3a.

Koppo3usi xumudeckas W DJIEKTPOXUMHUYECKas. 3alluTa METAUIOB OT KOPPO3WH. MeTayisl B
npuposie: B CBOOOAHOM BuAe U B Buie coenuHeHuil. [lonstue o meramnmypruu. [Tupomeramnmyprus,
THAPOMETAJUTYprusi,  snekTpoMeramnyprus.  Jlomennsii  mpomecc.  IlepepaboTka  uyryHa B
CTaJlb.3JIEKTPOJIU3 PACILIABOB.

JdemMoHCcTpaumu.

1. OOpa3ipbl MIETOYHBIX U MIETIOYHO3EMETbHBIX METAJLIOB.

2. O0Opa3sIs CIIIaBOB.

3. BzaumonelicTBre HaTpus, TUTUS U KaJbIUS C BOJOU.

4. BzauMoelicTBUE HATPUS U MarHusl ¢ KUCJIOPOJIOM.

5. BzaumoselicTBre METANIOB ¢ HEMETAJIAMH.

6. B3auMoielicTBIE aTFOMUHKS C KHCIIOTAMH, III€JI0YaMU U BOJIOM.

7. IMonyuyenue ruapokcuos xkenesa (1) u (11).

8. BzaumojelicTBue Meau ¢ KOHIICHTPUPOBAHHOW CEPHOM W a30THOW KHCJIOTOM pa3MuHOM
KOHILIEHTpALUH.

9. Okpacka IIaMeHH COeTMHEHUSIMU IIeJT0YHO3EMENTbHBIX METAIIJIOB.

10. T'ameHue u3BecTy BOAOH.

11. Tlomy4yeHue k€CTKOM BOJIBI B3aMMOJICHCTBHEM YTJIEKHCIIOTO Tra3a ¢ U3BECTKOBOM BOJIOM.



12. YcTpaneHue BpeMEHHOH JKECTKOCTH KUISTYEHHEM U 100aBKOM COIBI.

13. YcTpaneHune moCTOSSHHOM )KECTKOCTH T00aBKOM COJIBI.

14. oHUTHI ¥ IPUHIUIT UX IEUCTBHUSL.

15. Komnnekuus npupoIHbIX COETUHEHUI aTFOMUHMSL.

16. Buneopparmentsl «OKCHI QIFOMUHUS U €r0 MOAU(DUKALIAN.

17. Ilomyuenne aMmpOTEPHOro rMIPOKCUIA ATIOMUHUS U UCCIIEI0BAaHHE €r0 CBOMCTB.

18. Komnekmus «IIpon3BoacTBO uyryHa u crainm». «/3aenus u3 yyryHa u CTaam
JlabGopaTopHble ONBITHI.

33. B3aumogeiicTBUE pacTBOPOB KUCIIOT U COJIEH C METaJIIaMHU.

34. BzaumopeicTBHe kKee3a ¢ pacTBOpOM cyiibdara MeIu.

35. [omyuenue ruapokcuos xene3a (1) u (1) u uzydenue ux cBONCTB.

36. KauecTBeHHbIE peakIMM Ha KaTHOHBI JKeje3a.

IIpakTHyeckue padoThbl.

6. [Tony4yeHune xecTKOM BOJIbI U CIIOCOOBI €€ YyCTPaHEHUSI.

7. Pemenue skcriepuMeHTAIbHBIX 3a7a4 110 TeMe «MeTauib».

TEMA 5.
XuMmus M OKpy:xkamomas cpeaa (2 4).

Crpoenne 3eminm: sapo, MaHTHA, 3€MHAas KOpa, MX XUMHUYECKuil coctaB. Jlutocdepa m eé
XUMHYeCKHi coctaB. Munepansl. Pynel. Ocanounsle nopogsl. [lonesnsle nckomaeMble. XUMHUYECKUU
cocraB ruapochepbl. XUMUYIECKUH COCTaB aTMOC(HEPHI.

VICTOYHMKM XUMHUYECKOrO 3arps3HeHUs OKpykarouled cpenpl. [7100anbHble 3KOIOrMYecKHe
poOJIeMbI YeIOBeYEeCTBA: MAPHUKOBBINA 3(h(PeKT, KUCIOTHBIE HOXKIM, 030HOBBIE IBIPHL. MexXTyHapOIHOE
COTPYAHHUYECTBO B OOJIACTH OXpaHbl OKpPYXKAIOIIEH Cpelbl OT XUMHUYECKOro 3arps3HeHus. «3eieHas
XUMUS.

JdeMoHcTpanmm.

1. BuneodparmenTs u cnaiinel «CtpoeHne 3eMiid M €€ XUMUYECKUN COCTaBy.

2. Konnexiust MUHEpaIoB U TOPHBIX MOPOJ.

TEMA 6.
O0o0menne 3HaAHMH 1O XMMHHM 32 KYPC OCHOBHOW HIKOJbI. [loaroroBka K rocyaapcTBeHHOM
utoropout arrecranuu ('A) ( 7 yacon).

@u3nyecKkuil CMBICT MOPAJKOBOTO HOMEpa JJIEMEHTa B IEPUOJUYECKOM CHCTEME XUMHYECKHX
anemeHToB J[. 1. MenneneeBa, HOMEpOB Nepuoia M IPYNIbl. 3aKOHOMEPHOCTH W3MEHEHHs CBOMCTB
3JIEMEHTOB M UX COEAMHEHMH B NEpUOAAX M Ipylax B CBETE€ IMPEACTaBIECHUN O CTPOEHMHM aTOMOB
9JIEMEHTOB. 3HAaYEHHUE NEPUOANYECKOT0 3aKOHA.

Bunel XxuMuyeckux cBsi3ed W THUIBl KPUCTAIMYECKUX pEIIETOK. B3auMoCBs3b CTpOEHUS U
CBOMCTB BEILECTB.

Knaccupukanys XuMHUUECKMX peakiuil 1O pa3jMyHbIM MpU3HAKaM (YUCIO U COCTaB
pearupyoomux M o0pa3yoUIMXCs BEIIEeCTB; HaJW4Me TIpaHHULbl pasfena ¢a3; TerioBod 3¢QexT;
U3MEHEHHE CTENEHEH OKMCIEHHS aTOMOB; HCIOJb30BaHUE KaTaJlM3aTopa; HalpaBleHUE MPOTEKAHUS).
CKOpOCTh XMMHUYECKHMX peakiuii U (GakTopsl, Biausdone Ha Hee. OOpaTUMOCTh XUMUYECKUX PEaKIMN U
CIOCOOBI CMEIIEHUsI XMMHUECKOTO paBHOBECHSI.

IIpocTeie M cioXHBIE BelecTBa. MeTaulbl M HEMETaulbl. ['eHeTHueckue psabpl MeTaia,
HeMeTa/la U nepexogHoro metamia. Okcuapl (OCHOBHBIE, aM(OTEpHbIE M KHCIOTHBIE), THUJIPOKCHIBI
(ocHOBaHMs, amM(oOTepHble THIPOKCUABI M KHCIOTHI) M COJH: COCTaB, Kiaccupukaius Hu oOuue
XUMHYECKHE CBOMCTBA B CBETE TEOPUHU IEKTPOIUTUYECKON TUCCOLMALMU U MPEJCTABIEHUH O Mpolieccax
OKHCJIEHUS-BOCCTAHOBJICHMUS.



3. TemaTnueckoe NJIaAHUPOBAHHUeE.

8 Knacc
Paspgen Kon- | Tembl Kon- OCHOBHble BUAbI AeATe/IbHOCTU obyuaroLmxca OcHOBHbIe HanpaBneHus
8o O (yva) BOCNMTaTE/NbHOA
Yacos yacos
AeATeNIbHOCTU
Tema 1. HauanbHble 21 1. Tena v BewecTsa. ITannoHHble dusmnyeckue | 1 O6vscHAMb, 4TO NPEAMETOM U3YYEHWUA XMMUW AB/IAIOTCA BELLECTBA, UX MaTpuoTHyeckoe, LEHHOCTb
NOHATUA W 3aKOHbI cBolicTBa BELLEeCTB. Martepuansl " CBOWCTBA U UX NPEBPALLEHUS. Hay4HOro NO3HaHMA,
XUMMUM maTepuanosedeHve. Ponb XMMUU B KU3HU Paznu4ame, TeNa v BELLECTBA, BELLECTBA U MaTepUansbl. ) 5KONOTUYECKOE, ZlyXOBHO-
COBPEMEHHOTo obwecTsa. OTHolueHue YcmaHaenusame, NPUUNHHO-CNEACTBEHHbIE CBA3M MEXAY CBOWCTBaMMU
obLecTBa K Xummun: xemodpuaus n xemodobus. BeLLEeCTB N UX NPUMEHEHUEM. HPABCTBERHOE BocnuTakue,
XaPAKMepPU308aMb, NONOKUTENLHYIO M OTPULATENLHYIO POb xMin B | POPMMPOBAHME KyNLTYPbI
YKMU3HM COBPEMEHHOro obLecTsa. 3A0poBbA
ApayMmeHmMUuUposame CBOE OTHOLLEHWUE K XeModuanm n xemodpobuu.
Mo3HasamesnbHble CAMOCTOATENBHO BbIAENAIOT U GOPMYAUPYIOT
No3HaBaTeNbHYIO LeNb
KommyHukamueHsle
bopmynmnpytoT cobcTBEHHOE MHEHWE M NO3ULMIO, 334a0T BOMPOCHI,
CTOAT NOHATHbIE ANA NAPTHePa NOHATUA
PeaynamusHesie
CTaBAT yuebHble 33,341 Ha OCHOBE COOTHECEHUA TOTO, YTO yXKe
M3BECTHO M YCBOEHO YYaLLMMCA, U TOTO, YTO eLLé HEU3BECTHO
2. MeToabl usydeHus xsumuu. HabnogeHve. 1 Cobupams 06bEMHbIE U LIAapOCTEPIKHEBbIE MOAEIN HEKOTOPbIX
SkcnepumeHT. MogennposaHue. Moagenu XUMWUYECKMX BELLECTB,
MaTepUaNbHbIE 1 3HAKOBbIE MM CUMBOIbHbIE PUBHU‘Iafnb NpUMepbl MaTeprasbHbIX M 3HAKOBbLIX UIN CUMBOJIbHBIX
Mopene.
Xapakmepu308ams, OCHOBHbIE METOAbI U3yYeHUs ecTeCTBEHHO-
HayYHbIX AUCLMNANH.
lNo3HasamerbHeble:
CaMOCTOATENIbHO BbIAENAT
bopmynnpytoT No3HaBaTENbHYIO LieNb, UCNOb3yA 06LMe nprembl
pelweHuna 3aga4 KoMMyHUKaGmMueHsle:
bopmynmnpytoT cobCcTBEHHOE MHEHWE M NO3ULMIO, 334at0T BOMPOCHI,
CTOAT NOHATHbIE ANA NAPTHepPa NOHATUA
PezynamugHeie: MPUHUMALIOT U COXPAHAIOT y4ebHyto 3a4auy, y4nTbiBatOT
BblAE€/IEHHbIE YUUTENIEM OPUEHTUPbI ACTBUA B HOBOM y4e6HOM
maTepuane B COTPYAHWUYECTBE C yunTenem
3.Tasbl.  XMupgkoctn. Teepable BewecTBa. | 1 Pa3nunuath TpuM arperaTHbIX COCTOAHMA BELLECTBa.

B3anmHble nepexogbl MmMexay arperatHbimu
COCTOAHUAMMU Belwecrsa: BO3roHKa

YcTaHaBAuBaTb B3aMMOCBA3MU mexgy HUIMU Ha OCHOBE B3aUMHDbIX
nepexonos.




(cybnmnmaums), pecybammanms, KoHLeHcauma u
ncnapeHue, KPUCTaANIM3aLmMA U NaasBeHue.

MnntocTpupoBaTh 3TM Nepexoabl npumepamu.

Habt04aTh XMMUYECKMI IKCNEPUMEHT U AeNaTb BbIBOAbI HA OCHOBE
HabnoaeHUNA.

Mo3HasamenbHbie: CTaBAT

1 dopmynunpytoT Lenu u npobaembl ypoka; KommyHUKaTUBHbIE:
BnageHve MOHONOMMYECKOW U AManorMyeckoin popmamm peum
PezynamusHsle:

MPUHUMAIOT U COXPaHAIOT yuebHYI0 3314y, Y4UTbIBAIOT BblAeNeHHble
yunTeNemM OPUEHTUPbI AENCTBUA B HOBOM y4ebHOM maTepuane B
coTpyZAHUYecTse

PaboTaTb c nabopatopHbiMm 060pyAOBaHNEM M HArpeBaTe/IbHbIMM
npubopamu B COOTBETCTBMM C NPABUIAMMN TEXHUKKN Be30nacHOCTU.
BbINONHATL NpOCTeiwne MaHUNyAALUK ¢ NabopaTopHbIM
obopyaoBaHueM.

4. MpaKTuyecKan paborta Ne 1. Mpasuna
TeXHWKKM 6esonacHocTu nNpu paboTe B
XMMUYECKOM KabuHeTe. MNpuembl 06paLLeHma ¢
nabopaTopHbIM 060pyA0BaHNEM U
HarpeBaTe/ibHbIMW Npubopamu.

PaboTaTb c nabopatopHbiMm 060pyAOBaHNEM W HArpeBaTeIbHbIMM
npubopamu B COOTBETCTBMM C NPaBUIAMMN TEXHUKKN He3onacHoCTU.
BbINONHATL NpOCTeMLWME MaHUNYNALUK C 1abOPaTOPHbIM
obopyaoBaHuem.

Mo3HasamenbHble: CTaBAT 1 GopMynnpytoT Npobaemy ypoka,
CaMOCTOATE/IbHO CO3430T aNTOPUTM AEeATENIbHOCTU MPU peLleHnn
npobnembl KommyHuKamueHele:

dopmynnpyroT cobcTBEHHOE MHEHUWE M MO3ULMIO, 33at0T BOMPOCHI,
CTOAT NOHATHbIE AN1A NApTHepa NOHATUA

PeaynamuseHsie: paboTaTb No nnaHy, PopmmpoBaHue oTBETCTBEHHOIO
OTHOLLEHMA K YYEHUIO UCMONB3YA CneLmanbHo nogobpaHHble cpeacTBa.
YMeHMe oueHNTb CTENEHb YCMexa UM Heycnexa CBoen AeATeNIbHOCTU
MCMNonb3yA cneuunanbHo NogobpaHHble cpeacTBa

5. Mpaktnueckas pabotra Ne 2. W3yyeHwue
CTPOEHUA NNAMEHM.

Pa6oTaTb c nabopaTopHbiM 060pyA0BaHMEM U HAarpeBaTeNbHbIMM
npubopamu B COOTBETCTBUM C MPaBUAaMM TEXHUKM 6e30MacHOCTH.
BbINONHATL NpocTenwne MaHMNYAALMK C NabopaTOPHbIM
obopynoBaHuem.

Mo3HaeamesnbHbie: CTaBaT u GopmyaunpytoT npobaemy ypoka,
CaMOCTOATE/IbHO CO34at0T aITOPUTM AEATENbHOCTU MPU PeLleHUN
npobnembl KoMmyHUKamueHole:

bopmynunpytoT cobcTBEHHOE MHEHME U NO3ULIMIO, 334at0T BONPOCHI,
CTOAT NOHATHbIE 4N1A NapTHepa NOoHATUA

PezynamueHele: paboTtaTb no naaHy, PopmmpoBaHMe OTBETCTBEHHOrO
OTHOLUEHMSA K YY4EHUIO UCMONb3YA chneLunanbHo NoaobpaHHble CpeacTsa.
YMeHVe OLLeHUTb CTeMNeHb ycnexa Uan Heycnexa CBoel aeAaTenbHOCTU
MCNonb3ya cneLmanbHo NofobpaHHble cpeacTsa

6.dusnyeckme aBneHna. Yncrole BewecTsa u

Pasnunyatb ¢M3W~IECKME N XuMmn4yeckne AneHuna, YnMCTole selecrtsa u




cmecu. fomoreHHble 1 reTeporeHHble CMecw.
CmecK razoobpasHble, XuUaKME, TBEPAbIE.
Cnocobbl pasgeneHns cmecei.
Xpomatorpadus. MpumeHeHune 3TMX cnocobos
B 1abOPaTOPHON NPAKTUKE, HAa NPOU3BOACTBE U
B ObITY.

cmecu.

Knaccudpmumposatb cmecu.

MpuBOAUTL NPUMEPbI CMeCei PasIMYHOTO arperaTHOro COCTOAHUA.
YcTaHaBAMBaTb NPUYMHHO-CAIEACTBEHHbIE CBA3M MeXAY PU3nYeckumm
CBOWCTBaMM BELLLECTB CMECH 1 cnocobamu ux pasgeneHua.

Pasnnyath MX, ONUCbIBATb U XapaKTepPU30BaTb MPAKTUUECKOE 3HAUYEHME.
Mo3HasamesbHble CAMOCTOATE/IbHO BbIAENAT U GOPMYUPYIOT

NO3HaBaTeNbHYIO LeNb

KommyHukamueHsle

dopmynnpytoT CO6CTBEHHOE MHEHUWE M NO3ULMIO, 334at0T BOMPOCHI,
CTOAT NOHATHbIE ANA NAapTHepPa NOHATUA

PeaynamusHesie

CTaBAT yqe6Hb|e 3a4a4n Ha OCHOBEe COOTHECEHUA TOrO, YTO YyXKe
MU3BECTHO U YCBOEHO YyYallMMCA, U TOro, YTO eLLl,é HensBecCcTHO

7.MpakTnueckas paborta Ne 3. AHanm3
no4ysbl

PaboTaTtb c nabopaTtopHbiM 060pYyAOBaHMEM U HarpesaTe/IbHbIMMU
npubopamu B COOTBETCTBMM C NPaBUIAMMN TEXHUKKN He3onacHoCTU.
BbINOMHATL NpOCTeNLWNE MAHMNYAALKUM C NabOPATOPHBIM
obopyaoBaHuem.

Mo3HasamenbHbie: CTaBAT n GopmynnpyoT npobaemy ypoka,
CaMOCTOATE/IbHO CO34a0T aNTOPUTM AEeATENIbHOCTU MPU PeLleHnn
npobnembl KommyHUKamueHele:

dbopmynunpytoT co6CcTBEHHOE MHEHUWE U NO3ULMIO, 334at0T BOMPOCHI,
CTOAT NOHATHbIE AN1A NAPTHEPA NOHATUA

PeaynamuseHsie: paboTatb no nnaHy, PopmupoBaHue OTBETCTBEHHOIO
OTHOLLEHMA K YYEHUIO UCMONB3YA CneLmanbHo nogobpaHHble cpeacTsa.
YMeHMe oueHUTb CTENEHb YCMexa UM Heycnexa CBoen AeaTeIbHOCTU
MCMNonb3ya cneuunanbHo NogobpaHHble cpeacTsa

8.Xummnyeckune anemeHTbl. ATOMbl U MONIEKYIbI.
MpocTbie n cnoxHble BelecTsa. AnnoTponua
Ha npumepe Kncnopoaa. OCHoBHble
NOI0XKEeHNA aTOMHO-MONEKY/IAPHOIO Y4eHUA.
MoHbl. Bewwectsa MONEKYNAPHOIO U
HEMONEKYNAPHOTO CTPOEHMUSA.

O6bACHATD, YTO TAKOE XMMMUYECKMI1 3EMEHT, aTOM, MOJIEKYNa,
aNNOTPONUA, UOHbI.

PasnnyaTtb NPOCTbIE U CNOXKHbIE BELLECTBA MONEKYNAPHOIO U
HEeMONEKYNAPHOrO CTPOEHUA.

YcTaHaBAMBaTb NPUYMHHO-CNEACTBEHHbIE CBA3U MEXKAY COCTaBOM
MOJIEKY/1 U CBOMCTBAMM afIOTPOMHbLIX MOAUOUKALMIA KMCAOPOAa.
®opmynnpoBaTb OCHOBHbIE NOJIOKEHWUA aTOMHO-MOJIEKYIAPHOTO
yyeHus.

Mo3HasamesbHblE CAMOCTOATENbHO BbIAENAIOT U GOpMyAMpYLOT
NO3HaBaTe/NbHYIO LeNb

KommyHukamueHsle

bopmynnpytoT cobCcTBEHHOE MHEHWE M NO3ULMIO, 334at0T BOMPOCHI,
CTOAT NOHATHbIE ANA NAPTHepPa NOHATUA

PeaynamusHesie




CTaBAT y"IE6HbIe 3a4a41 Ha OCHOBE COOTHECEHMA TOTO, YTO yXKe
MU3BECTHO N YCBOEHO y4allMmca, U Toro, 4to eLé Hem3BeCcTHO

9.3HaKu (CMMBO/Ibl) XMMUYECKUX 3/1EMEHTOB.
NHbopmaums, KOTOPYIO HECYT 3HaKK
XMMMWYECKUX 3/1IEMEHTOB. ITUMOOrUA
Ha3BaHMIN HEKOTOPbIX XMMUUYECKMX /1EMEHTOB.

HasbiBaTb M 3anNMUCbiBaTb 3HAaKU XMMUYECKUX 3/IEMEHTOB.
XapaKkTepu3oBaTb MHGOPMALUIO, KOTOPYH HECYT 3HAKU XMMUYECKUX
3/1eMEHTOB.

lMo3HasamernobHble:

CTaBaT u dopmynnpytoT npobnemy ypoka, CaMoCTOATE/IbHO CO34at0T
ANrOPUTM AEeATENbHOCTU NPU peLleHnn Nnpobaembl
KommyHuKamueHvie:

OTCcTanBaTb CBOK TOYKY 3PEHMA, NPUBOAUTL apryMeHTbI, MOATBEPXKAAA
nx pakTamu. Paznunyatb B yCTHOM peum MHeEHMe, l0Ka3aTeNbCTBa,
rmnoTtesobl.

Pez2ynamueHvie:

CamocToATe/IbHO 06HAPYKMBAKOT U GOPMYAUPYIOT Npobiemy

10.Nepuogunyeckaa  Tabavua  XMMUYECKUX
3/1EMEHTOB a.un. meHAeneesa:
KOPOTKOMEpPUOAHbIK U AJIMHHONEPUOAHbIN
BapuaHTbl. Mepuogbl u rpynnbl. [naBHaa wu
noboyHasn noarpynnel, A 7] b
rpynnbl.OTHOCMTEIbHAA aTOMHaA macca.

OnucbiBaTb CTPYKTYPY TabanLbl Xumuyeckunx snemexTtos 4.U.
MeHpaeneesa.

Pasnunuatb BapMaHTbl Nepnognyeckon cuctemsi.
lo3HasamesbHble CaMOCTOATE/IbHO BbIAENAIT U GOPMYANPYIOT

NO3HaBaTeNbHYIO LeNb

KommyHukamueHsle

dopmynnpyroT cobcTBEHHOE MHEHUE M NO3ULMIO, 3a4at0T BOMPOCHI,
CTOAT NOHATHbIE ANA NAapPTHEPA NOHATUA

PeaynamusHesie

CTaBAT yqeGHble 3a[4a4M Ha OCHOBe COOTHeCeHMA TOro, YTO yXKe
M3BECTHO U YCBOEHO YYaLLUMCA, U TOTO, YTO eLLé HEeM3BECTHO

11.Xvmunueckne popmynbl. MHAEKCHI 1
K03pduruMeHTbl. OTHOCUTENbHAA
MOJIeKYNIAPHaA Macca.

OTobparkaTb COCTaB BELLECTB C MOMOLLBIO XMMUYECKUX popmya.
Pasnunuatb MHAEKCbI M KO3GOUUMEHTDI.

HaxoauTb OTHOCUTENbHYIO MOIEKYIAPHYIO MacCy BELLEeCTBa .
lNo3HaeamesnbHele:

CraBat u popmynunpyroT npobiemy ypoKa, CaMoCTOATENIbHO CO34at0T
ANroOpPUTM AEeATENbHOCTU NPU peLleHnn Nnpobaembl
KommyHukamueHsblie:

OTcTamBaTb CBOKO TOUKY 3pEHUSA, NPUBOAMUTL APIrYMeEHTbI, NOATBEPKAaA
nx pakTtamu. Paznunyatb B YCTHOM peum MHeHUe, l0Ka3aTeNbCTBa,
rmnoTesbl.

PezaynamueHsie:

CamocToATeIbHO 06HAPYKMBAIOT U GOPMYAUPYIOT Npobiemy

12.MaccoBas f0N9 XMMUYECKOTO 3/1eMEHTa B
coeanHeHuun. MHGopmaLuma, KOTOpYHo HecyT
XMmuyeckune dopmynbl/

HaxoAnTb OTHOCUTENBHYIO MONEKYIAPHYIO Maccy BELL,ecTBa U MacCoBYHO
[L0/110 XMMMYECKOTO 3/IEMEHTA B COEMHEHUMN.

TpaHcaupoBaTb MHPopMaLMio. KOTopyto HecyT xumudeckue bopmynbl.
Mo3HasamesbHble CAMOCTOATENLHO BbIAENAOT U GOpMyUpPYIOT

NO3HaBaTeNbHYIO LeNb




KommyHukamueHsie

dopmynnpyroT cobcTBEHHOE MHEHUE M NO3ULMIO, 334at0T BOMPOCHI,
CTOAT NOHATHbIE ANA NAapTHepPa NOHATUA

PeaynamusHesie

CTaBAT y‘-leﬁHbIe 3a4a4n Ha OCHOBE COOTHEeCeHMA TOro, YTo yXe
MU3BECTHO N YCBOEHO y4alWlMMCA, U TOro, YTO eu.l,é HensBecTtHoO

13. BaneHTHOCTb. CTPYKTypHble popmybl.
XMMUMYecKne 31eMeHTbI C MOCTOAHHOW U
nepemMeHHOM BaIeHTHOCTbIO. BbiBog, dopmy bl
coeauHeHuA No BaseHTHOCTU. OnpeaeneHne
Ba/IEHTHOCTY XMMWYECKOTO 3/1IeMeHTa Nno
dopmyne BelecTsa.

O6bACHATL, YTO TAKOE Ba/IEHTHOCTb.

MoHMmaTb oTparkeHne nopsagKa coeANHEHUA aTOMOB B MOJIEKY/1ax
BellecTs.

YMeTb coCcTaBNATb GOPMYJibl COEANHEHWNI MO BAIEHTHOCTM U
onpeaenaTb BaJIEHTHOCTb 3/1IeMeHTa No popmyne ero CoeanHeHus.
lMo3HasamernobHble:

CraBat u popmynnpyroT npobiemy ypoKa, CaMoCTOATE/IbHO CO34at0T
ANropuUTM AeATEeNbHOCTU NPU peLleHnn Nnpobaembl
KommyHuKamueHvlie:

OTCcTanBaTb CBOK TOYKY 3pPEHMA, NPUBOAUTL apryMeHTbI, MOATBEPKAAA
nx pakTamu. Pasnnuatb B YCTHOM peym MHEHWe, J0Ka3aTe/bCTBa,
rmMnoTesbl.

Pez2ynamueHvie:

CamocToATe/IbHO 06HAPYKMBAKOT U GOPMYAUPYIOT Npobiemy

14. CoctaBneHve  Has3BaHWN  COEAUHEHWUN,
COCTOAILUUX M3 ABYX XMMUYECKUX 3S/IEMEHTOB,
Mo Ba/JIEHTHOCTU. 3aKOH MOCTOSAHCTBA COCTaBa
BELLEecTBa.

OB6BACHATD, YTO TAKOE BaJIEHTHOCTb.

MoHUMaTb OTpaXKeHWe NopsAKa COeAMHEHNA aTOMOB B MOJIEKY1aX
BELLLeCTB.

YMeTb cocTaBnATb POPMY/ibl COEAUHEHWNI MO BaNEHTHOCTU U
onpeaenaTb BaJI€HTHOCTb 3/1IeMeHTa No opmyie ero coeanHeEHUA.
Mo3HasamenbHvble:

MpeobpaszosbiBaTb MHGOPMALMIO U3 OAHOTO BUAA B APYron U BbIGUpPaTb
ana cebs yaobHyo popmy dukcaummn npeacrtasneHna MHbopmaumm
KoMmmyHUKaTuBHbIE:

[loroBapvBatoTC 0 COBMECTHOW AEeATENbHOCTU, MPUXOAAT K 06Lemy
peLleHunto, B TOM YNC/IEe U CTOJIKHOBEHWIO MHTEPECOB

PerynatusHoble:

Y4uTbIBaOT NPaBMIO B NIAaHUPOBAHMU U KOHTPOAE cnocoba pelueHus

15. Xumuueckme peakumn. PeareHTbl u
NPOAYKTbl peakumn. [MPU3HAKM XMMUYECKUX
peakuui. YcnoBuMa  UX  MNpoOTEKaHMA w
npekpaweHus. Peakumnn ropeHums.
JK30TEepMUYECcKUne n 3HAOTEpPMUYECKME

peakuunun.

XapaKTepn3oBaTb XMMUYECKYHO PEaKLMI0 U e y4aCTHUKOB.
OnucbIBaTb NPU3HAKK U YCIOBUA TEYEHUA XMMUYECKUX PeakLmit.
Pa3nnyaTtb 3K30TEPMUYECKME U SHAOTEPMUYECKUE PEaKLUU.
COOTHOCWTb PeaKLM rOPEHNA U IK30TEPMUYECKME PeaKLUN.
HabntoaaTtb U ONUCbIBaTb XMMUYECKMIA IKCNIEPUMEHT C NMOMOLLLbIO
PYCCKOro A3bIKa U A3blKa XMMUMU.

Mo3HasamesbHblE CAMOCTOATENLHO BbIAENAOT U GOopMyAMpYIOT

NO3HaBaTeNbHYIO LeNb




KommyHukamueHsie

dopmynnpyroT cobcTBEHHOE MHEHUE M NO3ULMIO, 334at0T BOMPOCHI,
CTOAT NOHATHbIE ANA NAapTHepPa NOHATUA

PeaynamusHesie

CTaBAT y‘-leﬁHbIe 3a4a4YM Ha OCHOBE COOTHECEHUA TOro, 4YTO yXKe
MU3BECTHO N YCBOEHO Yy4allMMCA, U TOTO, YTO eu.l,é HensBecTHO

16. 3aKOH COXpaHeHMA MacCbl BELLLECTB.
Xrmunuyeckume ypaBHeHMs.

PopmynpoBaTh 3aKOH COXPAaHEHUA MaCCbl BELLECTB.
JKcnepuMMeHTaNnbHO NOATBEPKAATb CNPaBea/IMBOCTb 3aKOHa
COXpaHeHMA Macchl BeLLecTB.

Mo3HasamenvbHebie:

CraBAT 1 opmynunpytoT Npobsemy ypoKa, camocToATe/IbHO CO34at0T
ANrOPUTM AEeATENbHOCTU NPU peLleHrnn Nnpobaembl
KommyHukamueHeie:

OTcTamBaTb CBOKO TOUKY 3pEHUSA, NPUBOAMUTL ApPryMeHTbI, NOATBEPKAaA
nx pakTamu. PasnunyaTtb B YCTHOM peun MHeHUe, LOKa3aTeNbCTBa,
rmnoressl.

Pe2ynsamueHele:

CamocToATeNlbHO 06HAPYKMBAOT U GOPMYIMPYIOT Npobaemy

17.CocTaBneHMe  XMMMUYECKUX  YpPaBHEHWM.
MHpopmauma, KOTOpylD HeceT XMmU4YecKoe
ypaBHeHwMe.

CocTaB/ATb Ha OCHOBE 3aKOHa COXPAHEHMA MacChl BELLLECTB XMMUYECKMe
YpaBHEHMUA.

TpaHcaMpoBaTb MHPOPMALMIO, KOTOPYIO HECYT XMMUYECKME YPAaBHEHUA.
Mo3HasamernbHsble:

MpeobpaszosbiBaTb MHGOPMALMIO U3 OAHOIO BUAA B APYrov M BbIbMpaThb
ana cebs yaobHyo popmy dukcaummn npeacrasneHna MHbopmaumm
KoMmyHUKaTuBHbIE:

[loroBapvBatoTCA 0 COBMECTHOW AEeATENbHOCTU, NPUXOAAT K 06Lemy
peLleHunto, B TOM YKC/Ie U CTOIKHOBEHWIO MHTEPecoB

PerynatusHble:

Y4nTbIBAOT NPABMIO B N1IAHUPOBAHMUN U KOHTPOE criocoba peLueHns

18.Knaccuomkauma XMMmUYECKUX peakumii no
COCTaBY M YMC/y peareHToB M NPoAyKTOB. Tunbl
XMMMYECKUX peakunii. Peakummn coeamnHeHus,
pasfNoXeHua.

KnaccnounumpoBaTtb XMMMUYECKME peaKL MK Mo NPU3HaKy YMcia U cocTaBa
peareHTOB M NPOAYKTOB.

XapaKTepu3oBaTb POJib KaTaM3aTopa B MPOTEKAHUN XMMUYECKOM
peakumn. HabntoaaTb M ONUCbIBAaTb XMMUYECKMIA SKCNEPUMEHT C
NOMOLLbIO PYCCKOTO fA3blKa U A3bIKa XMMUM.

Mo3HasamernbHble:

CtaBaT n dopmynnpytoT npobnemy ypoka, CaMoCTOATENIbHO CO34at0T
ANrOpUTM AEeATENbHOCTU NPU peLleHnn Nnpobaembl
KommyHukamueHsble:

OTCcTanBaTb CBOK TOYKY 3PEHUA, NPUBOAUTL apryMeHTbl, NOATBEPKAAA
nx ¢aktamu. PaznunyaTb B YCTHOM peun MHeHUe, JoKa3aTeNbCTBa,
rmnoTessbl.

Pe2ynamueHele:




CamocTonTeibHO 06HapyXu1BatoT U bopmyanpyroT npobaemy

19.Peakuumu 3ameLieHna u obmeHa.
Katanusartopbl 1 KaTanus.

KnaccmounumposaTtb XMMUHECKME peaKLmm Mo NPU3HaKy YMcia U cocTasa
peareHToB M NPOAYKTOB.

XapaKTepu3oBaTb pPoJ/ib KaTaAn3aTopa B NPOTEKAHUMN XMMUYECKOM
peakumun.

Habntoaatb M 0NUCbIBaTb XMMUYECKUIA IKCNEPUMEHT C MOMOLLbIO
PYCCKOro A3bIKa M A3bIKa XMMMUMU.

lMosHasamensoHeole:

MpeobpaszosbiBaTb MHGOPMALMIO U3 OAHOIO BMAA B APYrov M BbiIbMpaTb
ons cebs yaobHyo popmy duKcaumm npeacrasaeHma nHbopmaumm
KomMmyHMKaTUBHbIE:

[loroBapvBatoTCa 0 COBMECTHOM AEeATENbHOCTU, MPUXOAAT K 06Lemy
peLleHnto, B TOM YNC/IE U CTOIKHOBEHMIO MHTEPECOB

PerynatusHble:

YUuTbIBAIOT NPABMO B NIAHMPOBAHMM U KOHTPOE cnocoba peleHmns

20.MoBTOpeHme 1 0606bLeHME TEMDI
« HavyanbHble MOHATUA 1 3aKOHbI XUMUMN Y.

Mo3HasamesnbHeble:

MpeobpaszosbiBaTb MHOPMALMIO U3 OAHOIO BMAA B APYrov M BbiIGMUpaThb
ons cebs yaobHyo popmy duKcaumm npeacrtaBneHmsa nHbopmaumm
KommyHuKaTUBHbIE:

[loroBapnBatoTca 0 COBMECTHOWN AeATENbHOCTU, NPUXOAAT K 0bLiemy
peLeHnto, B TOM YMCAe U CTONIKHOBEHWUIO MHTEPECOB

PerynatusHble:

YU4uTbIBAOT NPABMO B NIAHUPOBAHMUN U KOHTPOAEe cnocoba peLueHuns

21.KoHmponbHaa paboma Ne 1 no meme:

« Ha4yanbHble MOHAMUA U 3aKOHbI Xumuu».

lNo3HaseamernbHeole:

CraBaT u popmynmnpyroT npobiiemy ypoKa, CaMOCTOSATE/IbHO CO34atoT
ANropUTM AeATENbHOCTU NPU peLleHnn Npobaembl
KommyHukamueHsblie:

OTcTamBaTb CBOKO TOUKY 3pEHUSA, NPUBOAMUTL APIrYMEHTbI, NOATBEPKAaA
nx pakTtamu. Paznunyatb B YCTHOM peum MHeHUe, l0Ka3aTeNbCTBa,
rmnoTtesbl.

PezynamueHsie:

CamocToATeNIbHO 06HAPYKMBAOT U GOPMYIMPYIOT Npobaemy

TEMA 2

BaxkHeiwume
npeacrasutenu
HeopraHU4YecKux
BeLecTs.
KonunyectBeHHble
OTHOLLEHMA B XMMUMU.
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1. CocTaB Bo3ayxa. [NoHATHE 06 06beMHOM
[,0/1e KOMMOHEHTa NPUPOAHOM ra3oBoi cmecH
- Bo3gyxa. Pacuet o6bema KOMMNOHEHTa
rasoBoii cMecu No ero 06 bemMHOMN 401 U
Haobopor.

XapaKtepusoBaTb 06 bEMHYIO [,010 KOMMOHEHTA NPUPOLHON ra30BOM
CMecH, KaK BO3AyX.

OnucbiBaTb 06beMHbIN cOcTaB aTMOChEPHOro BO3AyXa U MOHUMaTb
3HayYeHWe NOCTOAHCTBA 3TOrO COCTaBa A/1A 340POBbA.
lMo3HasamensoHsoie:

CraBAT 1 GopmyanpytoT npobaemy ypoka, CamoCTOATE/IbHO CO3at0T
ANropuUTM AEeATENbHOCTU NPU peLleHun npobaembl
KommyHukamusHsle:

OTCTanBaTh CBO TOUKY 3pEHUA, MPUBOAUTL apryMeHTbl, NOATBepPKAanA
nx pakTamu. PasnnyaTtb B YCTHOM peun MHeHWe, OKa3aTenbCTBa,

LleHHOCTb Hay4YHOrO NO3HAHMS,
bopmmrposaHme KybTypbl
340pOBbSA, TPYL0BOE
BOCMMUTaHWeE, 3KONOTUYECKoe,
[YXOBHO-HPaBCTBEHHOE
BOCMUTaHMe.




rmnoTesbl.
PeeynsamueHele:

CamocToATeIbHO 06HaPYXMBAOT U GOPMYANPYIOT Npobaemy

2. Knucnopog,. O30H. NonyyeHune Kncnopoga.
CobupaHue 1 pacnosHaBaHue KUCI0poaa.
XMmumyeckme CBOMCTBA KMCI0poaa:
B3aMMOLENCTBMNE C METa/l/laMN, HEMETAI1amMu
M CNOXHbIMU BewecTBamu. MpumeHeHne
Kmucnopoga. KpyrosopoTt Kucsiopoga B
npupogae.

XapaKTepusoBaTb 030H, KaK aANI0TPONHY MOAMbUKALMIO KUCA0POAaA.
OnucbIBaTb pU3MYECKME U XMMUYECKME CBOWCTBA, NOMYYEHNE U
npumeHeHue Knucnopoaa.

YcTaHaBAUBaTb NPUYNHHO-CAEACTBEHHbIE CBA3U MeXAy GU3MYECKUMM
CBOMCTBAMM KMUca0poaa u cnocobamm ero cobmpaHms.

MpoBoAMTb, ONUCBIBAaTb XMMUYECKNIA SKCNEPUMEHT.
Mo3HasamenobHble:

Mpeobpa3oBbiBaTb MHPOPMALMIO U3 OAHOTO BUAA B APYroi U BbIGMpPaTb
ons cebs yaobHyo dopmy drKcaumm npepcrasaeHma nHdopmalmm
KomMmyHUKaTUBHbIE:

[loroBapnBatoTCca 0 COBMECTHOWN AeATENbHOCTU, NPUXOAAT K 0bLiemy
peLeHnto, B TOM YACAE U CTOIKHOBEHUIO MHTEPECOB

PerynatusHble:

Y4nTbIBAIOT NPABMAO B NAHMPOBAHUMN U KOHTPOAE cnocoba peLueHns

3.MpakTnueckas paborta N2 4. MNonyyeHue,
cobupaHue 1 pacnosHaBaHue KMcnopoaa.

PaboTaTb c 1abopaTopHbIM 060pyAOBaHMEM U HAarpeBaTebHbIMU
npubopamu B COOTBETCTBMM C NPaBUIAMMN TEXHUKKN He3onacHoCTU.
BbINoMHATL NpocTenwme npuembl obpalleHna ¢ 1abopaTopHbIM
obopyaoBaHuem.

CobupaTb KMC0POS METOAOM BbITECHEHMA BO34yXa U Pacno3HaBaTb
ero.

HabntogaTtb 3a CBOMCTBAMM BELLECTB.

OnucbIBaTb XMMUYECKUIA SKCTIEPUMEHT.

CocTaBAATb OTHET.

Mo3HasamenbHvble:

BbI6MpatloT OCHOBAHUA U KpUTEPUU ANA Knaccudukaumm

KommyHukamueHeie:

OTCTanBaTh CBOIO TOUKY 3PEHUA, MPUBOAWTL aPryMeHTbl, MOATBEPKAAA
nx bakTamu. Paznunuathb B yCTHOW peun MHeHue, [0Ka3aTenbCTaa,
runoTesbl, Teopun Pe2ynamueHele:

MPUHUMAIOT U COXPaHAIOT yuebHyto 3aadvy, NNAaHMPYIOT CBOM AeNCTBUA

B COOTBETCTBMM C NOCTABNEHHOM 3ap,a-4e171 M ycnosnamu ee peaamsaumnu

4.0Kkcuapl. ObpasoBaHMe Ha3BaHUIA OKCUAOB
no ux popmynam. CoctasneHme Gpopmyn
OKCMA0B N0 UX Ha3BaHMAM. NpeacTasutenu
OKCWAOB: BOAA M YINEKUCAbIN ra3, HeraweHas
N3BECTb.

BblaenaTh CyliecTBeHHble NPMU3HAKM OKCUAOB.

[laBaTb Ha3BaHWA OKCMAOB MO X popmynam.

CocTaBnATb GOPMY/Ibl OKCMAOB MO UX Ha3BaHUAM.

XapaKTepu3oBaTb TakKUX NpeacTaBuTeNell OKCUAOB, KaK BOAa,
YFNEKUCABIN a3 U HeraleHas U3BecTb.

Mo3HaBaTenbHble: CamMOCTOATENBHO CO34a0T aIfOPUTM AeATeNIbHOCTU




npu peLieHmn Npobaem pasNMYHOro XxapakTepa OCHOBHbIX NMOHATUI
KommyHuKaTUBHbIe: OTCTanBaTb CBOIO TOYKY 3peHMA, NPMBOAUTL
aApryMeHTbl, NOATBEPKAANA UX paKTamu. PerynaTuBHble:[IpUHUMaIOT n
COXpaHAIoT y4ebHyIo 3a4a4y, NAaHMPYIOT CBOM AENCTBUSA B COOTBETCTBUU
C NOCTaB/IeHHOW 3a4a4ei.

5. Bogopog B npupoge. dusunyeckmne n
XMMMUYECKMe CBOMCTBA BOAOPOLA, ero
nosly4eHue N NPUMEHEHME.

XapakTepusoBaTb COCTaB MOAEKY/bl, GU3NYECKME U XUMUYECKME
CBOICTBA, NOAYyYEeHME U MTPUMEHEeHUe BO40pOaa.

YcTaHaBAUBATb NPUYMHHO-CNEACTBEHHbIE CBA3U MeEXAY GU3MUYECKUMHU
CBOMCTBAMM M cnocobamm cobmnpaHma BoA0pOoaAa, XMMUYECKUMM
CBOWCTBAMM U €ro NPUMEHEHNEM.

MpoBoAWTb, ONUCLIBATb XMMUYECKUI IKCMIEPUMEHT.
Mo3HasamenvbHble:

CamocToATENbHO CO34at0T a/ITOPUTM AEATENbHOCTU NPU peLleHnm
npobaem pasnnYHOro XapakTepa OCHOBHbIX MOHATUM
KommyHukamueHeie:

OTcTamBaTtbh CBOKO TOUKY 3peHUsA, NPUBOAMUTL apryMeHTbl, NOATBEPXKAAA
nx GpakTamu. Pa3nnyatb B yCTHOM peun MHEHWE, J0Ka3aTe/bCTBa,
PeaynamueHsie:

MPUHUMAIOT M COXPaHAIOT y4ebHYIo 3aa4y, NaHMPYIOT CBOU AeNCTBUA
B COOTBETCTBMM C NOCTAB/JIEHHOM 3a4a4e U YCI0BUAMM ee peannsaunm

6. MpakTnueckas paborta N2 5. MNonyyeHue,
cobupaHue 1 pacnosHaBaHWe BOAOPOAA.

PaboTtaTtb c nabopaTtopHbiM 060pYyAOBaHMEM U HarpesaTe/IbHbIMMU
npubopamu B COOTBETCTBMM C NPaBUIAMMN TEXHUKKN He3onacHoCTU.
BbINOMHATL NpocTeiwne npuembl 0bpaLLeHuns ¢ 1abopaTopHbIM
obopyaosaHuem.

CobupaTb BOJOPOS, METOAOM BbITECHEHWA BO34yXa U pacno3HaBaTb
ero.

Habntogatb 3a cBOMCTBaMM BELLECTB.

OnucbIBaTb XMMUYECKMIA IKCNEPUMEHT.

CoCTaBNATL OTYeET.

lMo3HaseamesnbHeble:

CamMoCToATEe/IbHO CO34at0T aNITOPUTM AEATENbHOCTU NPU peLleHnU
npobaem pasMYHOro XxapakTepa OCHOBHbIX MOHATUI
KommyHuKamueHele: Pa3nnuyath B YCTHOW peyn MHeHue,
[0Ka3aTeNbCTBa, MMnoTesbl, Teopuu PeaynamueHsie:

MPUHUMAIOT U COXpaHAIOT yuebHYto 3aAa4y, NIAaHUPYIOT CBOW AelCTBUA

B COOTBETCTBMM C NOCTaBAEHHOM BGABHEVI nycnosmamu ee peanansayumm

.7. Knucnotol, Mx coctas u KnaccuduKkaums.
MHamkaTtopsl. Tabavua pacTBopuMocCTu.
ConsHan 1 cepHan KUCNOTbI, X CBOMCTBA U
npumeHeHue.

AHanM3MpoBaTb COCTaB KMC/OT.

PacnosHaBaTb KMC/OTbI C MOMOLLbI0 MHAMKATOPOB.
XapakTepusoBaTb NpeacTaBUTENEN KUCIOT: CONAHYIO U CEPHYIO.
YmeTb paboTaTb ¢ Tabnuuei pacTBOPMMOCTH.




Oco3HaBaTb HE06X0AMMOCTbL CO61I0AEHUA NPABUA TEXHUKK
6e30nacHOCTU Npu paboTe € KUCAOTamMU.

Mo3HasamenbHble:

CamoCTOATeNIbHO CO34at0T aNrOPUTM AEeATENbHOCTU NPU PeLleHnn
npob6iem pasIMYHOro XapakTepa OCHOBHbIX NOHATUIM
KommyHuKamueHble: KOHTPOAVPYIOT AelCTBMA HeObXoauMble
KOPPEKTMBbI B AEICTBME NOC/E ero 3aBepLIeHUs Ha OCHOBE ero 1 y4yeta
XapaKTepa cAenaHHbIX OWMBOK Pe2ynamusHbie:

MPUHUMAIOT U COXPaHAIOT

yuebHyto 3aZayvy, NNaHMPYIOT CBOM LeUCTBUA B COOTBETCTBUM C

rnocTaBneHHoM 3ap,aqelf1 nycnosmamu ee peaamsaumu

8.Conu, nx coctas M Ha3BaHUA. PacTBOPMMOCTb
coneli B Boge. Mpeacrasutenn conen.

XapakTepu3oBaTb CO/IM Kak NPOAYKTbI 3aMeLLeHna BOAOPOAA B KUC/IOTe
Ha meTann.3anncbiBaTb GOPMyJibl CONeR No BaleHTHOCTU.Ha3biBaTb
conun no popmynam.MpoBoamnTb pacyeTsbl No Gopmynam coneun.
Mo3HasamesnbHbie: CamoCTOATENIbHO CO3A3at0T a/ITOPUTM AEATENBbHOCTH
npv peleHnm Npobaem pasNMYHOro xapakTepa OCHOBHbIX NMOHATUM
KommyHuKamueHble: KOHTPOAVPYIOT AeliCTBMA HeobXoauMble
KOPPEKTMBbI B AieiCTBUE NOC/Ie ero 3aBepLleHma Ha OCHOBE ero 1 yyeTa
XapakTepa cAenaHHbIX oWnboK

PezaynsamuseHbie: [PUHUMAIOT U COXPAHSAIOT y4ebHyto 3aaauy,
NJAaHMPYIOT CBOM AENCTBUA B COOTBETCTBUM C NOCTABAEHHOM 3a434el u
YCNOBUAMM €€ peanmsaLmm

9.MocTtosHHaA ABoragpo. Konnuectsa
Bewectsa. Monb. MonspHaa macca. KpaTHble
eANHULLbI U3SMEPEHNA KONNYeCTBa BeLLecTsa -
MWJINMO/b U KUAOMOb. PacyeTsl ¢
MCMOb30BaHWEM MOHATUIN «KONNYECTBO
BeLLecTsay,

« MONAAPHANA Macca», «NOCTOAHHaA ABOragpo».

O6BbACHATD, YTO TaKOE KOIMYECTBO BeLLEecTBa, MOJb, MOCTOAHHAA
ABoragpo, MonapHaa macca.

PewaTb 3agaun.

Mo3HasamenbHble: YmeHve paboTaTb C y4eOHUKOM, ONONHUTENBHOM
NINTepaTypo 1 nepuoanyeckon cuctemon KommyHuKamueHele:
ApPryMeHTUPYIOT CBOO NO3ULMIO U KOOPAUHUPYIOT €e C No3nLum
napTHepoOB B COTPYAHMYeCTBe

PezynamusHeie:

MpUHUMaIOT 1 COXpaHAIOT

yyebHyto 33434y, NNaHUPYIOT CBOM AEUCTBUA B COOTBETCTBUM C

rnocTaBneHHom 3ap,al4el7| nycnosmamu ee peanamsaumm

10.3akoH  ABoragpo. MonsapHbii  0bbem
razoobpasHbix  Bewects.  OTHocuTenbHasA
MNOTHOCTb OAHOrO rasa no-gpyromy. KpatHble
eAMHUUDBI U3MEPEHUA - MUIMMOAPHbLIN U
KMIOMOJISPHbBIN obbembl razoobpasHbix
BELLECTB.

O6bACHATD, YTO TaKOE KOIMYECTBO BeLLEecTBa, MOJb, MOCTOAHHAA
ABOrazpo, MoNsApHasa Macca, MOAAPHbIN 06bem.

PewaTb 3agaun.

Mo3HasamernbHble:

CamocToATeNIbHO CO34at0T a/ITOPUTM AEATENIbHOCTM NPU peLleHnmn
npobaem pasMYHOro xapakTepa OCHOBHbIX MOHATU I
KomMmyHUKamueHble: KOHTPONNPYIOT AelcTBUA Heobxogumble




KOPPEKTMBbI B AeICTBME NOC/Ee ero 3aBepLieHns Ha OCHOBE ero 1 yderta
XapaKTepa cAaenaHHbIX OWNBOK Pe2yaamueHole:

MPUHUMAIOT M COXpaHAT

yuyebHyto 3a4auy, NNaHUPYHOT CBOW AEUCTBUA B COOTBETCTBUM C

rnocTaBneHHoM 3ap,aqe17| nycnosmamu ee peaamsaumu

11PacyeTbl C UCMOJIb30BaHMEM NOHATUI
«KOJIMYECTBO BELLECTBA», « MONAPHaA maccay,
«NOCTOAAHHAA ABOrapo», «KMONAPHbIA 06bem
rasos».

XapaKTepusoBaTb Ka4eCTBEHHYH CTOPOHY XMMMUYECKMX OOBEKTOB U
npoLLeccos.

PewaTb 3agaun.

Mo3HasamenbHble: YmeHne paboTaTb C y4eOHUKOM, L0NOSHUTENbHOM
NIUTepaTypo 1 nepuoandeckon cuctemoin KommyHuKamueHele:
ApPryMeHTUPYIOT CBOIO MO3ULMIO U KOOPAUHUPYIOT €€ C No3nLum
NMapTHEPOB B COTPYAHUYECTBE

PeaynsamueHesie:

MpuHUMaIOT 1 coxpaHaT

y4yebHyto 33434y, NNaHUPYIOT CBOM AEUCTBUA B COOTBETCTBUM C
NoCTaB/IEHHOM 3a434el U YCIOBUAMMU e peanm3aumnm
PezynamusHvle:

MPUHMMAIOT U COXpaHsALoT

y4ebHyto 33434y, NN1aHUPYIOT CBOM AEUCTBUA B COOTBETCTBMU C

nocTasneHHoMn 3ap,at|el71 nycnosmamu ee peannsaumm

12 PacueTbl C UCMOAb30BaHNEM MOHATUM
«KOJIMYECTBO BELLECTBAY, « MOJIAPHAA Macca»,
«NOCTOAAHHAA ABOraApo», «KMONAPHbIA 06bem
rasos».

XapaKTepusoBaTb Ka4eCTBEHHYIO CTOPOHY XMMMUYECKMX OOBEKTOB U
npoueccos.

Pewartb 3agaum.

Mo3HasamenbHeble: YmeHve paboTaTb € y4eOHUKOM, ONONHUTENBHOM
NITepaTypo U nepuoamyeckor cuctemon KommyHuKamueHele:
AprymeHTUPYHOT CBOIO NO3ULMIO U KOOPAMHUPYIOT ee C NO3nLumn
napTHepoOB B COTPYAHUYECTBE

Pe2ynamueHele:

MpuHUMaIOT 1 coxpaHAaT

y4ebHyto 33434y, NNaHUPYIOT CBOM AEUCTBUA B COOTBETCTBMU C

nocTasneHHoMn 3ap,at|e171 nycnosmamu ee peannsaumu

13.Tuapocdepa. KpyrosopoT BoAbl B Npupose.

dur3nyeckne 1 XMMmMyYeckme CBOMCTBA BObI:
B3aMMO/ZENCTBME C OKCUAAMM.

O6bACHATL KPYroBOPOT BOAbI B MPUPOAE.

lNo3HaseamernbHeole:

CamoCTOoATEeNbHO CO34at0T aITOPUTM AeATENbHOCTU NPU peleHnmn
npobaem pasIMYHOro Xxapakrepa OCHOBHbIX MOHATUM
KomMmyHUKamueHble: KOHTPONNPYIOT AelcTBuA Heobxogumble
KOPPEKTMBbI B AeiCTBUE NOC/Ie ero 3aBepLleHmsa Ha OCHOBE ero 1 yyeTa
XapaKTepa caeNaHHbIX OWNboK Pe2ynamueHsbie:

MPUHUMAIOT N COXPaHAIOT

y4ebHyto 3aZauy, NIaHUPYIOT CBOW AEUCTBUA B COOTBETCTBUM C

nocTaBneHHoOM 3ap,aqel71 nycnosuamu ee peaamsaumm

14.0cHoBaHuA, Ux coctas. PacTBOPUMOCTb

KI'IaCCMd)VILI,MpOBaTb OCHOBAHMA NO PaCTBOPUMOCTMU.




OCHOBaHWA B Boge. MiameHeHMe OKpacku
MHAMKaTOPOB B LWE/I0OYHOM cpeae.
MpeacTaBuTeNM LeNoYen.

Onpeaenatb NPUHAANEKHOCTb HEOPraHUYECKMX BELLLECTB K Knaccy
OCHOBaHWi1 0 dopmyre.

XapakTepu3oBaTb CBOICTBA OTAENbHbIX MPeAcTaBuTeNeil OCHOBAHUN.
Mcnonbsosatb TabanLy pacTBOPMMOCTY AN1A onpeaeneHns
pPacTBOPUMOCTM OCHOBAHUA.

Mo3HasamenbHble: YMeHve paboTaTh € y4eOHUKOM, LOMNONHUTENBHOM
INTepaTypoi 1 nepuoanyeckon cuctemoint KommyHuKamueHele:
ApPrymeHTMpPYIOT CBOIO MO3ULMIO U KOOPANHUPYIOT ee € NO3nLLumn
napTHepoB B COTPYAHMYeCTBe

PeaynamueHsle:

MpUHUMAIOT N COXPaHAIOT

y4ebHyto 3aauy, NN1aHUPYIOT CBOW AENUCTBUA B COOTBETCTBUM C

NOCTaB/IEHHOM 3a434ell U YCIOBUAMU €€ pPeasim3auunm

15.PacTBOpUTEND N PAaCTBOPEHHOE BELLECTBO.
PactBopbl. PactBopeHue. M'mapatbl. Maccosas
[,0NA PacTBOPEHHOro BelecTsa. PacyeTsl ¢
MCMo/Ib30BaHMEM NOHATUIN «MaccoBas 405
pacTBOPEHHOTO BeLecTBa».

OB6BACHATD, YTO TAKOE MaCcCOBas [0/1A PAaCTBOPEHHOTO BELLLECTBaA.
YcTaHaBAMBaATbL aHaNorMM c 06beMHOM goNeN.

PewaTb 3agaun.

Mo3HasamernbHble:

CamMoCToATE/IbHO CO34at0T a/ITOPUTM AEATENbHOCTU NPU pPeLleHnr
npobaem pasMYHOro XapakTepa OCHOBHbIX MOHATMUI
KommyHUKamueHble: KOHTPONNPYIOT AelcTBUA Heobxoaumble
KOPPEKTMBbI B AeCTBUE NOC/Ie ero 3aBepLleHMsa Ha OCHOBE ero 1 yyeTa
XapaKTepa cAenaHHbIX OWNBOK PeayasmueHeble:

MpuHUMaIOT 1 coxpaHaT

y4yebHyto 3aauy, NNaHUPYIOT CBOW AENUCTBUA B COOTBETCTBUM C

NoCTaB/IEHHOM 3a434ell U YyCIOBUAMU ee peannsaumnm

16.MpaKTnyeckana paborta Ne 6.
MpuroToBneHMe pacTBOPOB CONEN C UX
3a4aHHO MaccoBon Aonei.

PaboTaTb c nabopatopHbiM 060pyAOBaHNEM M HArpeBaTe/IbHbIMM
npubopamu B COOTBETCTBMM C NPABUIAMMN TEXHUKKN HE30MacHOCTM.
BbINO/MHATL NpocTeiwme npuemsl obpalLeHns ¢ 1abopaTopHbIM
obopynoBaHuem.

HabntogaTtb 3a CBOMCTBAMM BELLECTB.

OnuncbIBaTb XMMUYECKMIA IKCNEPUMEHT.

CoCTaBNATL OTYeET.

Mo3HasamenbHble: YmeHve paboTaTb € y4eOHUKOM, ONONHUTENBHON
NINTepaTypon U nepuoanyeckon cuctemon KommyHuKamueHele:
ApPryMmeHTMpPYIOT CBOIO NO3ULMIO U KOOPAMHUPYIOT e C No3nuum
NnapTHEpOB B COTPYAHMUYECTBE

PezaynamueHsie:

CamocToATeIbHO 06HAPYKMBAIOT U GOPMYAMPYIOT Npobaemy

17. O6obLieHne u cuctemaTusaLms 3HaHUM No
Teme: «BaxkHelLwmMe npeacTaBuTenu
HeopraHWyeckumx selects. KonndyectseHHble
OTHOLLEHMUA B XUMUNY.

Pewatb 3agaun.
Mo3HasamenbHble: Icnonb3yoT NOUCK Heobxoanmon nHbopmauun

[O15 BbINOJIHEHWUSA y4ebHbIX 334aHMI C UCNOb30BaHMEM y4ebHOM
nMTepaTtypbl




KommyHuKamueHble: ApryMmeHTUPYIOT CBOI NO3ULMUIO U
KOOPAMVHUPYIOT ee C NO3ULMM NAPTHEPOB B COTPYAHUYECTBE
Pez2ynamueHbie: CamocToaTeNbHO 06HapyKUBaoT U GopMyanpyroT
npobnemy

18.KoHTponbHas paborta Ne 2 no Teme:
«BaHenwwme npeacTaBUTENIN HEOPTrAaHNYECKUX
BewecTs. KonnyecTseHHble OTHOLEHWA B
XUMUN»,

PewaTb 3agaun.

Mo3HasamenobHeble: YmeHve paboTaTb C y4eOHUKOM, A0NONHUTENBHOM
NIUTepaTypoi 1 nepuoandeckon cuctemon KommyHuKamueHele:
ApPrymMeHTUpPYIOT CBOKO MO3ULMIO U KOOPANHUPYIOT €€ C NO3ULLUN
napTHepoB B COTPyAHUYECTBE

PeaynamuseHvie:

CamocCToATe/IbHO 06HAPYKMBAIOT U GOPMYAMPYIOT Npobaemy

[ oMaLWHUA SKCNEPUMEHT.
BblpaluvBaHue KPUCTaNIOB.

BbINoHATL 6€30nacHble B AOMALLHWUX YCNOBUAX SKCNEPUMEHTDI,
npoBoAnTb HabNOAEHMA 32 POCTOM KPUCTANOB.

OdopmnsaTb OTYET 0 NpoaenaHHoN paboTe ¢ NCNOb30BAHNEM PYCCKOTO
A3blKa U A3blKa XUMUMN.

Mo3HasamenbHble: Icnonb3yoT NOUCK Heobxoanmoin nHbopmauum

019 BbINO/IHEHUA y4eOHbIX 334aHUI C UCNO/Ib30BAHMEM Y4ebHOM
nMTepaTtypbl

KommyHuKamueHbie: ApryMeHTUPYIOT CBOKO MO3ULMIO U
KOOPAMHMPYIOT ee € NO3ULMM NapTHEPOB B COTPYAHMYECTBe
PeaynamuseHbie: CamocToAaTeNIbHO 06HAPYXMBAKOT U GOPMYAMPYIOT
npobnemy.

TEMA 3
OCHOBHbIle Knacchbl
HeopraHU4ecKux
COeaUNHEeHWniA.
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1. O606LeHne cBegeHNIt 06 oKcuaax, ux
KnaccuduKaumm, HasBaHUAX U CBOMCTBAX.

O6bACHATD, YTO TaKoe HecosieobpasytoLme oKcuabl, coneobpasyroLime
OKCWZbl, OCHOBHbIE OKCUAbI, KUCIOTHbIE OKCUAbI.

XapakTepun3osaTb 06LLME XMMUYECKME CBOMCTBA OKCUAOB.

CocTaBNATb YPaBHEHMA peaKLui C y4acTUEM OKCUAOB.

YmeHune paboTaTb ¢ y4ebHUKOM, JONONHUTENBHON ANTEPATYPOM U
nepuoamnYeckon cuctemonm

KommyHuKamueHble: YMeHne COTPYyAHMYATb C yUMTeNIeM B MOUCKE U
cbope nHdopmaLmm, caywaTtb ero.

PezynamueHvle:

CamocTonTelbHO 06HapyXunBatoT U bopmyanpytoT npobaemy

2. Cnocobbl NnonyyeHua oKCnaos..

MpoBOAMTb ONbITbI, NOATBEPKAAIOLLME XMMUYECKME CBOMCTBA OKCUAOB
¢ cobntogeHnem npasun TeXHUKKM BesonacHocTU.

Mo3HasamenbHble: YMmeHve paboTaTb € y4eOHUKOM, ONONHUTENBHON
NITepaTypoi 1 nepuoamyeckon cuctemon KommyHuKamueHele:
ApryMeHTUpPYIOT CBOKO MO3ULMIO U KOOPAUHUPYIOT €€ C NO3ULLUN
napTHepoB B COTPyAHUYECTBE

PezaynamueHslie:

MaTpnoTtnyecKkoe, rpaxkaaHcKoe,
LLeHHOCTb HAy4YHOrO NO3HAHUA,
dopmmpoBaHME KyabTypbl
3/10pOBbA.




CamocToAaTeNbHO 06HAPYKMBAIOT M GOPMYAUPYIOT Npobiemy

3. OcHoBaHuA, UX KnaccuduKauma, Ha3BaHUA U
CBOWCTBA. B3anmopgencTame ¢ KUCIOTamu, €
KMCNOTHbIMM OKCUZAMU U CONAMM.

CocTaBnATb YPaBHEHUA peaKL Ml C y4acTUeM OCHOBaHUM.
HabntoaaTtb M oNUCbIBaTb PeakLym € y4acTUeM KUCOT C MOMOLLbIO
PYCCKOro A3blKa U A3bIKa XMMUMN.

MpoBoAWTb OMbITbI, NOATBEPNKAAIOLLME XMMUYECKME CBOMCTBA
OCHOBaHWM, ¢ cobatogeHem NpPaBua TEXHUKN 6e30MacHOCTHU.
Mo3HasamesnbHble: VIcnonb3yoT NOUCK Heobxoanumon nHdbopmaumm

O/1A BbINO/IHEHUSA y4eBHbIX 334aHWIA C MCNOb30BaHNEM y4yebHOM
nTepatypbl

KommyHuKamueHele: AprymeHTUPYIOT CBOKO NO3ULMIO U
KOOPAMHUPYIOT ee C Mo3unLMM NapTHEPOB B COTPYAHUYECTBE.
PezynamueHvle:

CamocToATeIbHO 06HApPYKMBAOT U popmynnpyoT Nnpobaemy

4. Pa3noKeHne HepacTBOPUMbIX OCHOBaHUIA.
Cnocobbl NolyYEHMA OCHOBAHWNA.

CocTaB/iATb ypaBHEHMA peaKuuii C y4acTMEeM OCHOBaHWIA.

Habnto4atb M ONUCbIBaTb PeaKLyK C y4acTUeM KUCIOT C MOMOLLLbIO
PYCCKOTO f3blKa M A3blKa XMMUW.

MpoBOAWTb ONbITbI, NOATBEPXKAAIOLLME XMMMUYECKME CBOMCTBA KMCOT, C
cobatoaeHrem NpaBua TeXHUKN 6e3onacHoCTyH.

Mo3HaeamesnbHble:

BbibupatoT Hanbonee apPpeKkTUBHbIE CNOCOBLI peleHnn 3a4ay,
KOHTPO/IMPYIOT M OLLEHUBAIOT NpoLecc 1 pe3ynbtaTt. KOMMyHUKATUBHbIE!
YYacTBYIOT B KO/INIEK-TUBHOM 06CYKAeHMMU Npobiem.

PezynamueHvle:

CamocToATe/IbHO 06HaPYKMBAKOT U GOPMYAUPYIOT Npobaemy

5. Kucnotbl, ux knaccudukauma n HasBaHuA.
ObLme XMMUYecKne CBOMCTBA KUC/OT.
B3anmogeicTeme KUCAOT C MeTaNiamMu.
INEeKTPOXMMUYECKUI PAL, HaNPAXKEHUN
MeTasnnos..

XapakTepusosaTb 06LME XMMUYECKME CBOMCTBA KMCAOT.

CocTaBnATb ypaBHEHMA pPeaKLmii C y4acTMeM KMCIOT.

Habnoaatb M oNMCbIBaTb PeaKkLMmu C y4acTMEM KUCAOT.

MpoBOAMTL ONbITbI, NOATBEPKAAIOLLME XMMUYECKME CBOMCTBA KMC/IOT, C
cobnogeHnem nNpasua TEXHUKKU BesonacHocTw.

Mo3HasamenbHble: BbibupatoT Hanbonee appeKkTUBHbIE CNOCOObI

pelleHnsa 3a4a4, KOHTPOIMPYIOT U OLLEHMBAIOT MPOLLECCUM pesyabTaT
KOMMYHMKaTMBHbIE: YHaCcTBYIOT B KONNEKTUBHOM 06CYKAEHMM
npobaem, NpoABAAIT aKTUBHOCTb BO B3aMMOAENCTBUMN AN1A pelleHns
KOMMYHWUKaTUBHbIX U

no3sHaBaTeNbHbIX 33434 Pe2ysamueHsbie: OLeHMBaoT NPaBUIbHOCTb
BbINO/HEHUA AEWCTBMA Ha YPOBHE aeKBAaTHOW PeTPOCNEKNBHOM
OLEHKM

6. Bzanmogaencreme KMCOT C OKCUAaMM

XapaKTepmaoBaTb 06LIJ,ME XMMUYECKMe CBOMCTBA KUCAOT.




MeTasnNos. Peakuua HelTpanmsaumm.
B3auMmogencTBMe KUCIOT C CONAMM.
MonyyeHe 6ECKNCAOPOLHbIX U
KMCNOPOACOAEPHKALLMX KUCOT.

CocTaB/iIATb ypaBHEHMA pPeaKLumil C y4acTMeM KUCOT.

Habnto4aTb M ONUCbIBaTb PeaKLym C yHacTUeM KUC/IOT.

MpoBOAWTb OMbITbI, NOATBEPKAAIOLLME XMMUYECKME CBOMCTBA KUCNOT, C
cobntofeHem NpaBu TEXHUKM 6e3onacHoCTy.

Mo3HasamenbHble: BbibnpatoT Hanbonee appeKkTUBHbIE CNOCOObI

pelleHna 3a4a4, KOHTPOIMPYIOT U OLLEHWBAIOT NPOLLECCUM pesyabTaT
KoMMyHMKaTMBHbIE: YYacTBYIOT B KONNIEKTUBHOM 06CYKAEHUM
npobsem, NPoABAAOT aKTUBHOCTb BO B3aMMOAENCTBUN AN PeLleHns
KOMMYHWUKaTUBHBIX U

no3HaBaTeNbHbIX 33434 PeaynamueHele: OLeHMUBalOT NPaBUIbHOCTb
BbINO/IHEHUA AENCTBUA Ha YPOBHE afleKBaTHOW PETPOCMEKMBHOWM
OLLEHKM

7. Conu, nx KnaccmduKauma n CBOMCTBa.
B3anmopgeiicTaume conel ¢ MeTannamu,
0COBEHHOCTU 3TUX peakLumit.

Pasnunuatb NoHATUA: cpesHWNE, KUC/Ible, OCHOBHbIE COMM.
XapakTepun3oBaTb 0bLMe XMMUYECKUE CBOMCTBA CONEN.

CoCTaBNATb YpaBHEHWUA peakLUmii € y4acTuem cone.

Habntoaate v onucbiBaTb PeaKkLMm C y4acTMem Conen.

MpoBOAWTb OMNbITbI, NOATBEPKAAMOLLME XMMUYECKME CBOMCTBA CONel ¢
cobnrogeHnem nNpasu TEXHUKK BesonacHocTH.

Mo3HasamenvbHble:

CtaBAaT n dopmyanpytoT npobiemy ypoka, CaMoCTOATEIbHO CO34at0T
ANropuTM AeATeNbHOCTM NPU peleHnmn npobaembl
KommyHuKamueHble: Y4acTBYIOT B KONNEKTUBHOM OBCYKAEHUN
npobaem, NPoABAAIT aKTUBHOCTb BO B3aMMOAENCTBUM A/1A peLLeHun
KOMMYHUKATUBHbIX N MO3HaBaTe/IbHbIX 3a4a4

PeaynamueHsbie: MPUHUMAIOT U COXPAHAIOT y4ebHyto 3aauvy,
NJaHUPYIOT CBOM AEeNCTBUA B COOTBETCTBUM C NMOCTaB/IEHHOM 3a4a4el 1
YyCNOBUAMU ee peanmsaLmm

8. Bsaumopgeicteme conei c conamu.

Pa3nnyaTtb NOHATMA: CpegHMe, KUC/ble, OCHOBHbIE CONMN.
XapakTepusoBaTb 06LMeE XMMMYECKME CBOMCTBA CONeN.

CocTaB/ATb ypaBHEHUSA PeakLMii C y4acTMem cone.

Habt04aTb M ONUCHIBATL PEAKLMM C y4acTMEM CONeN.

MpoBoANTb OMbITbI, NOATBEPKAAIOLLME XMMUYECKME CBOMCTBA CONEl C
cobatoaeHvem npaBun TeXHMKN 6e3onacHoCTH.

Mo3HaeamesnbHbie: CaMOCTOATEILHO BblAENAT GOPMYaMpPYIOT
No3HaBaTeNbHYIO Lie/ib, UCMO/b3ya 06LLMe NPUEMbI PELLEHNA OKCUA0B
KommyHuKamueHble: Y4acTBYIOT B KONIEKTUBHOM 06CYKaeHUN
npobaem, NPoABAAIT aKTUBHOCTb BO B3aWMOAEWNCTBUMN A4/1A peLleHns
KOMMYHWKaTUBHBIX M NMO3HaBaTe/IbHbIX 3a4a4. PeaynamueHele:
MocTaHoBKa y4ebHOM 331a4M Ha OCHOBE COOTHECEHUA TOTO, YTO




M3BeCTHO U YCBOEHO, 1 TOTO, 4YTO eLle Hen3BeCTHO

9. leHeTHueckue pA4bl MeTanna U HemeTanna.

XapaKTepun3oBaTb NOHATUE KFTEHETUYECKUN pAa».

NnnocTpupoBaTh reHETUYECKYO B3aMMOCBA3b MEXKAY BELLECTBAMM.
3anucblBaTb YpaBHEHWA PeaKLUii, COOTBETCTBYHOLLMX
nocnenoBaTesIbHOCTU LLeNOYKKN I'IpeBpaLLI,EHVIﬁ HeopraHM4ecKunx
BEeLLEeCTB Pa3/IMYHbIX KJacCoB.

lMosHasamensoHeole:

CaMOCTOATE/IbHO BblAENAIOT

bopMyNnPYIOT NO3HABATE/IbHYIO Lieslb, UCMO/b3YA 06LMe Nnpuembl
peleHna OCHOBaHM

KommyHukamueHeie:

YYacTByHOT B KO/LIEKTUBHOM 06CYyKAEHUMN Npobaem, NpoABAAoT
AKTUBHOCTb BO B3aUMOZEWNCTBUM 1A PeLeHNA KOMMYHUKATUBHBIX U
no3HaBaTeNbHbIX 334au

PeaynsamueHesie:

MocTaHoBKa y4ebHOM 33434 Ha OCHOBE COOTHECEHMA TOTO, YTO

M3BeCTHO U YCBOEHO, 1 TOTO, 4YTO elle Hen3BeCTHO

10. MpaKtuyeckana pabota Ne 7.
PelwweHune akcnepnmeHTaibHbIX 334a4.

PaboTaTtb c nabopaTtopHbiM 060pyAOBaHMEM U HarpesaTe/IbHbIMMU
npubopamu B COOTBETCTBMM C NPaBUIAMMN TEXHUKKN 6e30MacHOCTH.
BbINnosHATL NpocTenwmne npmemsl obpaleHus ¢ nabopaTopHbIM
obopyaoBaHuem.

Habntopatb 3a cBOMCTBaMM BELLECTB.

OnucbiBaTb XMMUYECKUA SKCMEPUMEHT.

CocTaBnATb OTYeT.

Mo3HasamenobHble:

CaMOCTOATENIbHO BblAENAOT GOPMYNNPYIOT NO3HABATE/IbHYIO Liesb,
MCnonb3ya obLme npuembl peleHna Kucnot KommyHukamueHele:
YyacTBylOT B KONJIEKTUBHOM 0b6cyaeHnn npobnem, PecynamusHeie:
MocTaHOBKa y4ebHOW 3a4a4M Ha OCHOBE COOTHECEHMUA TOTO, YTO
M3BECTHO M YCBOEHO, U TOTO, YTO eLle HEU3BECTHO

11. l'eHeTMyYecKasn cBA3b mMeXay Knaccamum
HeopraHM4eCckux seLecTs.

XapaKTepusoBaTb Ka4eCTBEHHYIO CTOPOHY XMMUYECKUX OOBEKTOB U
npoueccos.

Pewatb 3agaun.

lNo3HaseamernbHeole:

CaMOCTOATENIbHO BbIAENAT

dopmMynnpyrOT NO3HaBATE/bHYIO LLe/1b, UCMOb3YS 06LWMe Npruembl
pelweHus conen

KommyHuKamueHvle:

YYacTByHOT B KONIEKTUBHOM 06CYKAEHMU Npobiem, NpoaBAAoT
aKTMBHOCTb BO B3aUMOAENCTBUM A1A PELUEHNSs KOMMYHMKaTUBHbIX U
No3HaBaTe/IbHbIX 3aZa4 PeaysamueHsbie:




MNocTtaHoBKa yqe6H0171 3a4a4M Ha OCHOBEe COOTHEeCeHUA Toro, YTo
M3BECTHO U YCBOEHO, U TOTO, 4YTO eLle Hen3BeCTHO

12.0606wweHne U cuctemaTusauma 3HaHUii No
Teme: «OCHOBHbIE KN1acCbl HEOPraHNYECKNX
coeiHEHUI Y.

PewaTb 3agaun.

MNo3HaBaTenbHbie:

CTpoAT peyeBOe BbICKa3blBaHWE B YCTHOM U MUCbMEHHOW dopme
KoMMyHMKaTUBHbIE: KOHTPOAMPYIOT AECTBMA HEOOXOAUMbIE
KOPPEKTMBbI B feiCTBME NOC/E ero 3aBepLUeHna Ha OCHOBE ero U yyeTa
XapakTepa caenaHHbIX olWnboK PerynatusHbie:

BHOCAT HEO6X0AMMbIe KOPPEKTUBDLI B AeACTBME NOCNE ero 3aBepLUeHns

Ha OCHOBE ero 1 yyeTa XxapaKTepa cAeaHHbIX On60oK

13.KoHTponbHasA paborta Ne 3 no teme:
«OCHOBHbI€e K/1acCbl HEOPraHNYECKUX
coeaAnHEeHUnn».

MNo3HaBaTenbHble:

CTpoAT peyeBOe BbICKa3bliBaHWE B YCTHOM U MUCbMEHHOW dopme
KomMMyHUKaTUBHbIE: KOHTPOIMPYIOT AEeCTBUA HEOBX0oAMMble
KOPPEKTMBbI B AeCTBUE NOC/IE ero 3aBepLUeHMsA Ha OCHOBE ero 1 yyeTa
XapaKTepa caenaHHbIX OWNBOK PerynaTtusHble:

BHOCAT HEObXOAMMbIE KOPPEKTMBLI B AieMCTBUE NOC/E ero 3aBeplueHus

Ha OCHOBE ero U yyeTa xapaKkTepa cAeNaHHbIX oWnboK

TEMA 4.
MNepuopuuyecKnii 3aKoH n
Nepuoaunyeckas cuctema
XUMMUYECKUX 9/1eMEHTOB
A.U. MeHaeneesa u
CTpoeHue aToma.

1.EcTecTBeHHble cEMENCTBA XMMUYECKUX
3/1EMEHTOB: LLLe/I0YHbIe MeTal/bl U
LLeN0YHO3EeMeNbHbIe, FranoreHbl, MHEPTHbIE
rasbl. AM¢ooTepHOCTb. AMPOTEpPHbIE OKCUAbI U
r’MAPOKCMAbl. KOMnneKkcHble conu.

O6BACHATL NPU3HAKK, NO3BONAIOLLNE 0OBEANHATL FPYNNbl XMMUYECKUX
3/IEMEHTOB B €CTECTBEHHbIE CEMENCTBA.

PacKpblBaTb XMMUYECKUI CMbIC/ HAa3BaHWU €CTECTBEHHbIX CEMENCTB.
AprymeHTUpPOBaTb OTHOCUTEIbHOCTb HAa3BaHWA MHEPTHbIE rasbl.
O6bACHATDL, UTO TaKoe aMdoTepHbIE COeAUHEHMA.
Mo3HaBaTenbHble:

BblaBuKeHWe rmnoTes, ux 060CHOBaHWE, A0KA3aTeNbCTBO
KommyHUKaTUBHbIE:

YYacTByHOT B KONIEKTUBHOM 06CYyKAEHUN Npobaem, NpoaBAAoT
adKTUBHOCTb BO B33VIMO,D,€I7ICTBVIVI AnAa peweHna KOMMYHUKaTUBHbIX U
no3HaBaTe/IbHbIX 33434 PerynatusHble:

MNaHMpPYIOT CBOM AENCTBUA B CBA3W C NOCTaBJAEHHOW 3ag3a4en u
YCI0BUAMMU €€ peLlleHns

2.0tkpbiTHe A.U. MeHpaeneesbim
lNeproanyeckoro 3akoHa 1 cosgaHue um
MNeproanyeckom cMCTeMbl XMMUYECKUX
3/1eMeHTOB.

PasnunuaTtb ecTecTBEHHYIO U UCKYCCTBEHHYIO KnaccuduKaumm.
AprymeHTMpOBaTb OTHECeHWe MNepnoMYeckoro 3aKoHa K ecTeCTBeHHOW
KnaccuduKaumu.

MogenmpoBaTb XMMUYECKME 3aKOHOMEPHOCTU C BblaeneHem
CYLLLECTBEHHbIX XapaKTEPUCTUK ObbEKTA U NpeacTaBNEeHUEM UX B
NPOCTPAHCTBEHHO-TPAadUUYECKOM NN 3HAKOBO-CMMBOIMYECKOW hopMe.
MNo3HaBaTenbHble: BolasuxkeHne runoTes, nx obocHoBaHue,
[0Ka3aTenbcTBo KOMMyHUKaTUBHbIE: YYacTBYIOT B KOIIEKTUBHOM
obcyKaeHUn npobnem, NPoABAAIOT aKTUBHOCTb BO B3aUMOAENCTBUMU
ON1A peLleHna KOMMYHUKATMBHBIX U NO3HaBaTe/IbHbIX 33434
PerynatusHble:

MnaHVpPyIOT CBOM AENCTBUA B CBA3M C NOCTaB/IEHHOW 3aga4en 1

MaTproTHYECKOE., rpaXkaaHCKoe,
LLeHHOCTb Hay4YHOro NO3HaHWs,
dopmmpoBaHme KyabTypbl
34,0p0BbSA, TPYAO0BOE
BOCMUTaHWeE, 3KoN0rn4eckoe,
[YXOBHO-HPABCTBEHHOE
BOCMUTaHue.




yCnosunaMmm ee peleHna

3.ATOMbI KaK popma CyLLLecTBOBaHMUA
XMMMUYECKUX 31eMeHTOB. OCHOBHble cBeAEeHUA
0 CTpoeHMn aToMoB. [loKkasaTenscTsa
CNOXHOCTU CTPOeHuA atoma. OnbITbl
Pesepdopaa. MnaHeTapHas moaenb CTpoeHUA
aToma.

CoctaB aToMHbIX Agep. OTHOCUTENbHaA
aToMHasa macca. B3aumocsaAsb NoHATUI
KMNPOTOH», KHEUTPOH», KOTHOCUTE/IbHASA
aTOMHasA macca».

OnucbiBaTb CTPOEHME AAPa aTOMa UCNoab3ysa MNepruoanyeckyto cuctemy
Xnummnyeckmx anementos . . MeHaeneesa.

Monyyatb MHGOPMALMIO MO XMMUU U3 PA3STUYHBIX UICTOYHUKOB,
aHanu3upoBsaTb eé.

MNo3HaBaTenbHble:

Mcnonb3yoT Nonck HeobxoaAMMon MHPopMaLUm Ana BbINOJHEHUA
y4ebHbIX 3a4aHni KOMMyHMKaTUBHbIE: YYacTBYIOT B KOLIEKTUBHOM

obcyRaeHnn npobaem. PerynatusHble: MocTaHOBKa yuebHOM 3a8aum

4. MuKkpomMmup. dneKkTpoHbl. CTpoeHne
3/IEKTPOHHbIX YPOBHEN aTOMOB XMMUYECKUX
anemeHToB NeNe 1-20. NMoHATHe o
3aBepLEeHHOM 3/IeKTPOHHOM YpPOBHe.

O6bACHATD, YTO TAKOE 3NIEKTPOHHbIN CI0M UM SHEPreTUYecKnii
YPOBEHb.

CoCTaBAATbL CXeMbl pacnpeneneHus 31eKTPOHOB NO 3/1EKTPOHHbIM
CNOSIM B 3/1IEKTPOHHOM 060/104Ke.

No3HaBaTenbHblie: CTaBaT U GOPMYIMPYIOT LLen U Npobaembl ypoka
KommyHUKaTUBHbIE

: YYacTBYyHOT B KOLIEKTUBHOM 06CY}KAEHUN Npobaem, NpoABaAloT
adKTUBHOCTb BO B3aVIMO,D,EI7ICTBVIVI AnAa peweHna KOMMYHUKATUBHbIX U
no3HaBaTe/IbHbIX 33434 PerynatuBHble: MocTtaHOBKa y4ebHOW 3a4a4m
Ha OCHOBE COOTHECEHMS TOT0, YTO U3BECTHO M YCBOEHO, U TOTO, YTO eLlle
Hen3BecTHO

5.M30TONbI. PUBNYECKUIN CMbICAT CUMBOJIUKK
Mepuoguueckot  cuctembl.  CoBpemeHHas
dopmynmnpoBKka  MepuoanYecKoro  3aKoHa.
M3meHeHWe CBOMCTB 3/1IEMEHTOB B Nepuoaax u
rpynnax, Kak GpyHKLMA CTPOEHUS 3/EKTPOHHbIX
o0b0on04eKk aToMOB.

PackpbiBaTb GU3MYECKMIA CMbICA: MOPALKOBOrO HOMEPA XMMMUYECKOTO
a/1emeHTa, HoMepa nepuoaa U Homepa rpynnbi.

O6bACHATb 3aKOHOMEPHOCTU U3MEHEHWUA METANINYECKMX U
HEMETAIINYECKUX CBOMCTB XMMUYECKMX 3/IEMEHTOB U UX COEAMHEHU B
nepuoaax u rpynnax.

MNo3sHaBaTenbHble: CTaBAT M GOPMYANPYIOT Lenn u npobaembl ypoka
KoMMyHMKaTUBHbIE:Y4YacTBYIOT B KOIIEKTUBHOM 06CYKAEHUM
npobaem, NPoABAAIOT aKTUBHOCTb BO B3aMMOAENCTBUN 1A peLleHns
KOMMYHWKaTUBHbIX M MO3HaBaTe/IbHbIX 33434

PerynatuBHble: MocTaHOBKa y4e6HOM 3a1aumM Ha OCHOBE COOTHECEHUA
TOrO, YTO M3BECTHO M YCBOEHO , X TOTO, YTO €LLLe HEU3BECTHO

6.XapaKtepucTuka 3NieMeHTa-meTanna n
3/IeMeHTa-HemeTana Mo WX MNONOXKEHUI B
Mepuoaunyeckoi cucteme XUMUYECKUX
anemeHtoB [.1. MeHaeneesa.

XapaKTepusoBaTb XMMUYECKME 3n1eMeHTbl 1-3 ro neprogos no mx
nonoxeHuto 8 Nepuoamuyeckoi cucteme.

AprymeHTMpOBaTb CBOMCTBa OKCMA0B M MMAPOKCUAOB METANI0B U
HeMeTaNI0B NOCPeACTBOM YPaBHEHWI peaKkLuuii.

MNo3HaBaTenbHble: CTaBAT M GOPMYAUPYIOT LLenun U Npobaembl ypoka
KoMMyHMKaTUBHbIE: YYacTBYHOT B KO/IEKTUBHOM 06CYKAEHUN
npobaem, NPoABAAIT aKTUBHOCTb BO B3aMMOAENCTBUN A1 peLleHns
KOMMYHWKaTUBHBIX U NO3HaBaTe/IbHbIX 33434

PerynaTtuBHble: [ocTaHOBKa y4ebHOW 3a4a4n Ha OCHOBE COOTHECEHUS




TOro, 4T0 N3BECTHO N YCBOEHO , N TOrO, 4YTO eule Hen3BeCTHO

7.XapaKTepuctmka 3fieMeHTa-meTanna "
3/IeMeHTa-HeMeTanla Mo MX MNOJONKEHUID B
Mepuoauyeckoi cucteme XUMUYECKUX
anemeHToB [.1. MeHaeneesa.

CoO6LWEHUA YHALLMXCA O KMU3HW, HAYYHOW U
06Ll1ecTBeHHOM AeATeNbHOCTH
0.N. Mengeneesa.

XapaKTepu3oBaTb XMMUYECKMNE 3n1eMeHTbl 1-3- ro neprMoaos no ux
nosoxeHuto B lNeprnoguueckon cucteme.

AprymMeHTMpOBaTb CBOMCTBA OKCMAOB U MMAPOKCUA0B METANIO0B U
HeMeTasNIoB NOCPeACTBOM YPaBHEHWUI peaKkLumii.

MNo3sHaBaTenbHble: CTaBAT U GOPMYAUPYIOT Lean u Npobiembl ypoka
KoMmyHMKaTUBHbIE: YYacTBYIOT B KO/IIEKTUBHOM OBCYKAEHUN
npobsnem, NpoABAAIOT aKTUBHOCTb BO B3aMMOAENCTBUN 1A pelleHns
KOMMYHWKaTUBHbIX N NO3HaBaTeNbHbIX 3343y

PerynatusHble: MNocTaHOBKa y4ebHOW 3a4a4n Ha OCHOBE COOTHECEHUA
TOrO, YTO M3BECTHO M YCBOEHO , U TOTO, YTO eLle HeM3BeCTHO

8.KoHTponbHas pabora Ne 4 no Teme:
«Mepuoaunueckuii 3akoH u Neproanueckas
cMcTema XMmuyeckux snemenTos [.U.
MeHpaeneesa u ctpoeHne atoma.»

OnpefenaTb UCTOYHUKM XMMUYECKO MHDOPMaLUK.

Monyyatb HeOH6X04MMYIO MHPOPMALMIO U3 PA3IUYHDBIX UCTOYHUKOB,
aHanu3mpoBaTb €€, odopmaATb MHGOPMALMOHHDBIV NPOAYKT,
npe3eHTOBaTb €ro, BECTU ero, OTCTauBaTb CBOIO TOUKY 3PEHMA.
No3HaBaTtenbHble: CTaBAT U GOPMYAUPYIOT Lenun u npobaembl ypoka
KommyHUKaTUBHbIE: YUYacTBYIOT B KONIEKTUBHOM 0b6CyKAEHNM
npobaem, NPoOABAAOT aKTMBHOCTb BO B3aUMOAENCTBUM ON1A PELIEHNA
KOMMYHWKaTUBHBIX U NO3HaBaTe/IbHbIX 33434 PerynatusHble:
NoCTaHOBKa y4ebHOW 33434 Ha OCHOBE COOTHECEHUSA TOro, YTO
M3BECTHO M YCBOEHO, U TOTO, YTO eLle HEU3BECTHO.

TEMA5

Xumunueckas CBA3b.
OKkucnntTenbHo-
BOCCTAaHOBUTE/bHbIE
peaKkuum.

1. NoHHasa xumunyecKkas ceasb. MoHbI,
06pa3oBaHHble aTOMaMM METa/IOB U
HemeTannos. Cxembl 06pa3oBaHNA NOHHOM
CBA3N A7 BUHAPHbIX coeguHeHUI. MoHHble
KPUCTaN/IMYECKME peLleTkM n drsmyeckme
CBOWCTBA BELLECTB C STUM TUMOM PELLETOK.
MoHATNe 0 dopMyNbHON eguHULLE BELECTBa.

O6bACHATD, YTO TaKOE MOHHAA CBA3b, UOHBI.

XapaKtepusoBaTb mexaHu3M 06pa3oBaHMA MOHHOM CBA3M.
CocTaBnATb CXeMbl 06pPa30BaHNA MOHHOW CBA3M.

Onpeaenatb TN XMMUYECKOW CBA3K No popmyie BelLecTsa.
MprBOAWTL NPUMEPDI BELLECTB C MIOHHOW CBA3bIO.

Mo3HaBaTenbHble:

CamocCTOATENLHO BbIAENAOT U GOPMYNIUPYIOT NO3HABATENbHYIO Lie/b
KommyHuKaTuBHbIE: DOpMMpoBaHMeE yMeHUA paboTaTtb
VHAWBUAYAIbHO M B Napax, COTPYAHUYATb € yuntenem PerynatuBHble:
dopmupoBaHmMe HaBbIKOB.

paboTbl c nabopaTopHbIM 060pYyAOBaHMEM

2.KoBasieHTHaA XMMMUYecKan CBA3b.
INEKTPOHHbIE U CTPYKTYpHble popmybl.
KoBaneHTHasa HenonsapHaa cBA3b. Cxembl
06pa3oBaHNA KOBAIEHTHOM CBA3U A
6MHapHbIX coeanHeHW. MonekynapHble U
aTOMHbIe KpUCTa//INYeCKMe PeLLeTKH,
CBOMCTBA BELLECTB C 3TUM TUTIOM PELLETOK.

O6bACHATDL, YTO TaKOE KOBANEHTHAA CBA3b, BaJIEHTHOCTb.

CocTaBnATb CXeMbl 06pa30BaHNA KOBAJIEHTHOW HENONAPHOM
XUMUYECKOM CBA3M.

Mcnonb3oBaTb 3HAKOBOE MOAEMPOBAHME.

Onpepenatb TN XMMUYECKOM CBA3K No Gopmye BelLecTBa.
MNo3HaBaTenbHble:

CaMoCTOATE/IbHO BbIAENAOT U GOPMYNNPYIOT MO3HABATE/IbHYIO LieNb,
MCNoNb3yIoT 0bLmMe npuembl peweHns paboTbl KOMMyHUKaTUBHbIE
dopmmnpoBaHme ymeHua paboTtaTb MHANBUAYANbHO U B Napax,
COTPYAHUYATDL € yunutenem, PopmmpoBaHMe HaBbIKOB.

MaTpuoTnyeckoe, rparkaaHcKoe,
LEeHHOCTb Hay4YHOro NO3HAaHKA,
dbopmmpoBaHME KynbTypbl
3[,0p0OBbA, TPYAOBOE
BOCMUTAHWE, IKOJIOTMYECKOE.




PerynatusHble:
PaboTa c nabopaTopHbiM 060pyAOBaHMEM U HAarpeBaTeIbHbIMU
npubopamu.

3. Pag 30. KoBaneHTHasa nonapHas
XMMMYECcKas cBA3b. Annonb. Cxemol
06pa3oBaHMA KOBAJIEHTHOW NONSAAPHOM CBA3M
LN BUHAPHbBIX coeanHeHUn. MoneKkynsapHble 1
aTOMHbIe KPUCTa/IMYECKUE PELLETKM,
CBOMCTBA BELLECTB C 3TUM TUTMOM PELLIETOK.

O6bACHATD, YTO TaKOE KOBa/IeHTHasn No/ifpHan CBA3b,
3/1EKTPOOTPULLATE/IbHOCTb, BO3rOHKa, Cybanmaums.

CocTaBnATb cxeMbl 06pa30BaHMA KOBANEHTHOW NOAAPHOW XMMMUYECKOM
cBA3N.

Mcnonb3oBaTh 3HAKOBOE MOAE/IMPOBAHME.

XapakTepusosaTb mexaH13m 06pa3oBaHmMA NONAPHON KOBANEHTHOMN
CBA3N.

MNo3HaBaTenbHble: MPOBOAAT CPAaBHEHME U KAaccudUKaLMIo No
3a[,aHHbIM KpUTEPUAM

4.MeTannnyeckaa XMMuyecKas cBsizb u
MeTaINYecKan KpUCTaIMYecKas peLleTka.
CBOWCTBA BELLECTB C 3TUM TUMOM PELLETOK.
EanHana npupoaa XMMUYECKUX CBA3EN.

O6bACHATDL, YTO TAaKOE METa/IZINYEeCcKasn XMMUYeCcKas CBA3b.
CocTaBnATb CXxeMbl 06pa30BaHMA METa/LIMYECKOM XMMUYECKOW CBA3MU.
Mcnonb3oBaTb 3HAKOBOE MOAE/IMPOBAHME.

XapakTepusoBaTb MexaHN3M 06pa30BaHMA METAIMYECKON CBA3N.
Onpegenatb TN XMMUYECKOM CBA3K No Gopmysie BeLLecTsa.
MprBOANTL NPUMEPDI BELLECTB C METANIMYECKOMN CBA3bIO.
Mcnonb3oBaTb MaTepranbHOe MOAENNPOBaAHUE.

MNo3HaBaTenbHble: BbibnpatloT Hanbonee appeKkTUBHbIE CNOCObbI
peLlleHnsa 3aga4, KOHTPOIMPYIOT U OLLEHMBAIOT MPOLLECCUM pPesyabTaT

5.CteneHb okncneHma. CpaBHeHMe cTeneHmn
OKUCNEHUA 1 BaneHTHOCTU. paBuna pacyeta
cTeneHen okucaeHua no Gopmynam
XUMMUYECKUX COeqUHEHNNA.

CocTaBnATb popmynbl BUHAPHBIX COeANHEHUIA HA OCHOBE 0bLLero
cnocoba nx HazBaHU.

CpaBHMBaTb Ba€HTHOCTb U CTEMEHb OKUC/IEHHUA.

PaccunTbiBaTb CTEMEHM OKMCAEHUA NO GOPMYIAM XMMUYECKUX
coeguHEeHUN.

Mo3HaBaTenbHble:

BblABUKEHME rMnoTes, ux 060cHOBaHWe, A0Ka3aTeNbCTBO
KommyHuKaTueHble PopmrpoBaHme ymeHus paboTtaTb MHANBUAYANbHO
1 B Mapax, COTpyAHMUYaTb C yuntesem PerynatueHbie:

MAaHUPYIOT CBOW AECTBMA B COOTBETCTBMM C NOCTaBAEHHOM 3a4a4eit u

yCnosuaAmMU ee peanmsaumu

6.0KMCNNTENIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu. OnpeaeneHue cTeneHen OKUCAEHNA
L1151 31eMeHTOB, 06pasyowux BeLecTsa
pa3HbIX KNacCcoB.

KnaccuduumposaTb XMMHUYECKME PeaKLMK MO NPU3HAKY U3MEHeHUA
CTeneHel OKUCNEHUSA 3N1EMEHTOB.

OnpefenaTb OKUCAUTENb U BOCCTaHOBUTE/Ib, NPOLLECCHI OKUCIEHUA U
BOCCTaHOB/IEHWA.

Mcnonb3oBaTb 3HAKOBOE MOAENNPOBAHUE.

Mo3HaBaTenbHble:

CraBaT 1 bopmynnpytoT Lenu u npobaemsl ypoka

nycnosnamu ee peleHuUA

KommyHuKaTUBHble PopmMpoBaHME ymeHWUsA paboTaTb MHANBUAYANbHO
W B Napax, COTPYAHWUYATb C yuntenem




PerynatusHble:
PaznuyatoT cnocob u pesynbTaT AencTana

7.Peakuumn oMHHOro 0bMeHa U OKUC/IUTENbHO-
BOCCTAHOBUTE/IbHbIE peakuuun. OKUCAnTeNb,
BOCCTAHOBUTE/Ib, OKUC/IEHNE, BOCCTAHOB/IEHME.

CoCTaBNATb OKUCAUTENbHO-BOCCTAHOBUTE/IbHbIE PEAKLMKU METOLOM
3N1EeKTPOHHOro HanaHca.

Mo3HaBaTenbHble:

CTaBaT 1 GOpMYAMPYIOT Liesin U Npobaembl ypoKa 1 YCNOBUAMU ee
peweHns KomMmyHUKaTUBHbIe: ALEKBAaTHO UCMO/b3YIOT peyeBble
cpefctsa A1 3bPEeKTUBHOrO peLueHns KOMMYHUKATUBHbIX 3a4au
PerynatusHble:

Pa3nunuatoT cnocob u pesynbTaT AencTBUA

8.CocTaB/ieHMe ypaBHEHMW I OKUCANUTENbHO-
BOCCTAHOBUTE/IbHbIX PEAKUUI METOAOM
3/1eKTPOHHOro 6anaHca.

COCTaBNATb OKUC/IUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKL MM MEeTOA0M
3/1eKTPOHHOro BanaHca.

MNo3HaBaTenbHble:

CtaBaT 1 GOpMyAnpYIOT Lenn 1 npobaembl ypoka 1 yCI0BUAMU ee
peweHna KommyHUKaTUBHbIE: ALeKBATHO UCMO/Ib3YIOT peyeBble
cpeactsa ans 3GpGeKTMBHOIO pelleHUAa KOMMYHUKATUBHbIX 33434
PerynatusHbie:

Pasnnyatot cnocob v pesynbTat gencTamsa
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9 Knacc

Paspen

Kon-
BO
yacos

Tembl

Kon-
BO
yacos

OCHOBHbIE BUAbI AEATENIbHOCTU o6yt|a|ou.|,uxca

(vva)

OCHOBHblE Hanpas/ieHUA
BOCNUTaTE/IbHOWM
AeATeNIbHOCTU

TEMA 1. NoBTOpeHue u
o0606weHne cBegeHuin
no Kypcy 8 Knacca

1. BuHapHble coeguHeHmnsn. OKcuabl
coneobpasylolme 1 HeconeobpasytoLme.
TMApOKCUApI: OCHOBaHWUA, amboTepHble,
Kuncnotbl. CpegHue, KUcble, OCHOBHbIE COMN.

XapaKTepusoBaTb OKCUABI, TMAPOKCUAbI, KUCAOTbI U CONMN MO MAAHY:
cocTaB, cnocobbl 06pa3oBaHMA HAa3BaHWUM, XapaKTepHble CBOMCTBA U
nonyyeHue.

KnaccuounumposaTtb HeopraHMYeckne BeLLecTsa no PasinyHbiM
npu3HaKkam.

YMeTb NOATBEPIKAATb XapPaKTEPUCTUKY OTAENbHbIX MpeacTaBuTenei
KJ1aCCOB HEOPraHNYECKMX BELLEeCTB ypaBHEHNAMM COOTBETCTBYIOLLMX
peakuui.

lMo3HaBaTenbHbI €:

CaMOCTOATE/IbHO BbIAENAIOT U GOPMYNMPYIOT NO3HABATE/NbHYIO Leb
KommyHUMKaTUBHbIE GOPMYANPYIOT COBCTBEHHOE MHEHME U NMO3MLMIO,
3a3/1at0T BOMPOCbI, CTOAT MOHATHbIE AN NapTHepa NOHATUA
PerynatusHble: cTaBAT yuebHble 3a4a4M Ha OCHOBE COOTHECEHUA TOrO,
YTO Y*Ke U3BECTHO M YCBOEHO YYaLLMMCS, M TOrO, YTO eLLé HeM3BecTHO

2. 060buieHMe cBefeHUI 0 XUMUYECKUX
peakuuax. KnaccndumKkauma Xummyeckmx
peakumMu No pas/iMyHbIM NPU3HaKaM: Y1C/I0 U

KI'IaCCMd)VILI,MpOBaTb XUMUYeCKmne peakynm no pasanydHbiM NpU3Hakam.
Oﬂpe,ﬂ,eﬂﬂTb OKUCNNUTENIb N BOCCTAHOBUTE/Ib, MNPOLECCHI OKUCNIEHUA U
BOCCTaHOBNEHUA.

Ha6mop,aTb M ONUCbIBATb PeaKkunn mexay sewecrsamm C NOMOLbIO

MaTpuoTMUEeCKOoe, rpaXKAaHCKoe,
LEeHHOCTb Hay4YHOro Mo3HaHuA,
3Kosornyeckoe, [YXOBHO-
HpPaBCTBEHHOE BOCMMUTaHNE




COCTaB pearnpyoLwmx 1 obpasytowmxca
BellecTs, TenioBon 3 deKT, HanpaBieHue.

PYCCKOro A3blKa N A3blKa XMMUN.
MNo3HaBaTeNbHble: CAMOCTOATE/IbHO BblAENAIOT

bopMynnpyrOT NO3HABATE/IbHYIO Lesb, UCNOAb3YA 0bLMe npuembl
pelleHns 3aaau

PerynatusHble: cTaBAT yuebHyto 3aavy, onpeaensaoT
Noc/Nef0BaTeIbHOCTb MPOMEKYTOUHbIX Liesei C yY4eTOM KOHKPETHOTO
pesynbTaTa.

3. 0606uieHMe cBeAEHUI O XUMUYECKUX
peakuuax. Knaccudumrkauma Xummyeckmx
peakuuu No pas/iMyHbIM NPU3HAKaM:
N3MEHeHWe CTeneHein OKUCNEHNA 31EMEHTOB,
o6pasytoLWwmx pearmpyowme BelecTsa, ¢asa,
MCNoNb30BaHME KaTannsaTopa.

KnaccmounumpoBatb XMMUYECKME PEAKLMKN NO Pa3ANYHbIM MPU3HAKAM.
Onpepenatb OKUCAUTENb U BOCCTAHOBUTEb, MPOLLECCHI OKMCAEHUA U
BOCCTaHOB/IEHMSA.

HabntoaaTb M ONUCbIBaTb PeaKLMM MeX Ay BELLeCTBaMM C MOMOLLbIO
PYCCKOro A3blKa U A3bIKAa XMMUMU.

.No3HaBaTenbHble:

CtaBAaT U opmMmyAnpyroT Npobiemy ypoKa, CaMOCTOATE/IbHO CO34a0T
aNropuTM AEATEeNbHOCTU NPU peLleHmmn Npobaembl
KommyHuMKaTuBHbIe MposABASAIOT aKTUBHOCTb BO B3aMMOAENCTBUN A5
pelleHns No3HaBaTeNbHbIX U KOMMYHUKATUBHBIX 3334 (3agatoT
BOMNpPOCbI, OPMYNNPYIOT CBOU 3aTPyAHEHUSA, NPeANaratoT NOMOLLb B
COTpyAHUYecTe

PerynatuBHbie: MPMHUMAIOT M COXPaHAIOT y4ebHyIo 3a4a4y, yUnTbIBAOT
BblAENEHHbIE YYUTENIeM OPUEHTUPbI AENCTBMA B HOBOM yyebHOM
maTtepuasne B COTPYLHUYECTBE C yYUTENIEM

4. 0606lLeHMe CBeAEHUIN O XMMUYECKUX
peakuuax. Knaccudpumrkauma XMmmnyeckmnx
peakuuMu No Pas/iMyHbIM NPU3HaKaM:
M3MEHEHWE CTeneHel OKUCNEHNS 3/IEMEHTOB,
o6pasyrowmx pearmpytowme sewectsa, dasa,
MCMO/Ib30BaHME KaTasm3aTtopa.

Knaccnduumposatb XMMUYECKME PEAKLMM MO PA3IUYHBIM NMPU3HAKAM.
Onpefenatb OKUCAUTENb U BOCCTAHOBUTE/Ib, NPOLLECCHI OKUCIEHUA U
BOCCTAHOB/IEHMS.

Habt04aTb M ONUCbIBATb PEAKLMW MEKAY BELLECTBAMM C MOMOLLbIO
PYCCKOTO A3bIKa M A3blKa XMMUU.

Mo3HaBaTenbHble:

CraBAat u dopmynunpytoT npobiemy ypoKa, CamoCcToATeNbHO CO34at0T

aNropuTM AeATeNbHOCTU NPU peLleHMmn npobaembl
KommyHUKaTUBHbIe MpOoAB/AIOT aKTMBHOCTb BO B3aMMOLENCTBUMN AR
peLueHns No3HaBaTeNbHbIX U KOMMYHUKATVBHbIX 3a4ad4 (3agatoT
BOMPOCHI, OPMY/IMPYIOT CBOM 3aTPYAHEHUA, NPEeANaraloT NOMOLLb B
COTpyAHUYecTese

PerynatusHble: MPUHMMAIOT M COXPaHAIOT y4ebHY0 3a4a4y, y4UTbIBatOT
Bbl4ENEHHbIE yYMTeNeM OPUEHTUPbI AeUCTBMA B HOBOM y4eBHOM
maTtepuane B COTPYAHUYECTBE C yunTenem

5. MoHATE O CKOPOCTU XMMMUUYECKOMN pearLmu.
®aKTOpbI, BAUAOLME HA CKOPOCTb XMMUYECKUX
peakumit. KaTanusatopsl U KaTanums.

OB6BACHATD, UTO TAKOE KCKOPOCTb XMMMUUYECKOMN peakLumm».
AprymeHTMpOBaTb BbIGOP eAMHUL, U3MEPEHUA CKOPOCTU XMMUYECKOM
peakuuu.

YCcTaHaBAMBATb NPUYNHHO-CNEACTBEHHbIE CBA3W BAUAHUSA PAa3NIUYHbIX




($aKTOPOB Ha CKOPOCTb XMMMUYECKOM peaKLmu.
Mo3HaBaTeNbHble:

CTaBAT M GOPMYAUPYIOT Lenn 1 Npobiembl YPOKa;
KommyHMKaTuBHble BnageHne MOHOIOMMYECKOMN M AManormiecKkon

dopmamu peuun
PerynatusHbie: MNaHUPYIOT CBOM AENCTBUA B COOTBETCTBUM C
NocTaB/IEHHOM 3a4a4en

6. MOHATNE O CKOPOCTU XMMUYECKOMN pPeakuuin.
daKTOpbI, BAUAIOLWME HA CKOPOCTb XMMUYECKNX
peakumii. Katannsatopsbl 1 KaTanms.

Habntoaatb M ONUCbIBaTb PeaKkLMM MeXay BellecTsamu.
MpoBOAWTb OMbITbI, NOATBEPMKAAIOLLME 3aBUCMMOCTb CKOPOCTU
XUMUYECKOM peaKLMm OT pas/inyHbIX GaKTOpPOB.
Mo3HaBaTenbHbI €:

aHaAM3MpPoBaTh, CPaBHUBATb U 0606LLaTb U3yYeHHble NOHATUA. CTPOUTb
JIOrMYecKoe paccyaeHue, BKIOYas YCTaHOBEHME NPUYNHHO —
cnepcTBeHHbIX cBasent. MpeactaBnate MHGOPMALMIO B BUAE PUCYHKA
KoMmyHMKaTUBHbIE OTCTanBaTb CBOIO TOUKY 3peHUA, NPUBOAUTD
aprymeHTbl, MoATBEPKAAA UX paKTamu

PerynatusHblie: paboTatb no nnaHy, PopmnpoBaHne OTBETCTBEHHOTO
OTHOLUEHWA K YYEHUNIO UCMONb3YA cneLmnanbHo NogobpaHHble cpeacTsa.
YMeHwue oLeHNUTb CTeneHb ycnexa Uan Heycnexa cBoei AeATebHOCTH
Mcnonb3ya cneumanbHo NogobpaHHble cpeacTsa

TEMA 2.

Xumuueckue peakumm B
pacTBopax
3N1EeKTPONUTOB.
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1. NoHATME 06 3NEKTPOAUTUYECKON
amccoumanmn. INeKTponuTbl 1
HE3NeKTPOAUTbI. MexaHu3m guccounanmm
3NEKTPOIMTOB C PA3/IMYHBLIM TUMOM
XMMUYecKo cessu. CTeneHb
3NEKTPOAUTUYECKOM anccoumnaummn. CunbHble 1
cnabble 3N1eKTPOUTLI.

YcTaHaBAMBaTb NPUYNHHO-CNEACTBEHHbIE CBA3K MEXAY NPUPOA0WN
3N1EeKTPOINTA U CTEMEHbIO ero AMccoumaLmnmn.

YcTaHaBAMBaTb NPUYMHHO-CAEACTBEHHbIE CBA3U MEXAY TUMOM
XMMMYECKOW CBA3W B 3/1EKTPO/IUTE M MEXaHU3MOM €ro Auccoumnaumm.
Mo3HaBaTenbHble:

Mcnonb3yoT 3HaKOBO — CUMBOJIMYECKME CPeacTBa

KOMMYHMKaTUBHbIE apryMEHTUPYIOT CBOKO MO3ULMIO U KOOPAMHUPYIOT
ee C No3nuuM NapTHEPOB COTPyAHMYECTBa

PerynatusHble: MPUHMMAIOT U COXPaHAIOT yuebHYIo 3a4a4y, NAaHUPYLOT
CBOW AeNCTBUA B COOTBETCTBMM C NOCTABNIEHHOM 3a4a4el U yCI0BUAMM
ee peannsaunmu

2. OCHOBHbI€e NONOXKEHUs TeOPUU
3N1EKTPONUTUYECKON AMCCoLMaLMM.
Knaccudukauma MOHOB M UX CBOMCTBA.
KMCNOTbI, OCHOBAHMA M CONM KaK INEKTPONUTbI.
Mx KnaccuomKaums n gauccoumanms.

CoCTaBNATb YpaBHEHWUA AUCCOLMALLUM KMCIOT, OCHOBAHWM, Conen.
NnntocTpuposaTb NpUMepamMmn OCHOBHbIE NoA0KeHUAa TI/[.
Pasnnyatb KOMNOHEHTbLI A0KA3aTENLCTB.

MNo3HaBaTenbHble:

BblaBuKEHMe runoTes, ux 060CHOBaHWe, A0Ka3aTeNbCTBO
KomMMyHUKaTUBHbIE Y4YacTBYHOT B KO/IIEKTUBHOM OBCYXAEHUN
npobaem, NPoABAAIOT AaKTMBHOCTb BO B3aUMOLENCTBUU 1A PeLIEeHUA
KOMMYHWKATUBHbIX U NO3HaBaTeNbHbIX 3a4a4

PerynatusHble: MocTaHOBKa y4ebHOM 3a4a4m HAa OCHOBE COOTHECEHUA
TOrO, YTO U3BECTHO U YCBOEHO, M TOTO, YTO eLe HEU3BECTHO

MaTpuoTryeckoe, rpa*kaaHckoe,
LLeHHOCTb HAy4HOrO NO3HaHMSA,
dopmMMpoBaHUE KybTYpbI
34,0POBbA, TPYA0BOE
BOCMUTAHUE, 3KONOTUYECKOe,
[yXOBHO-HPaBCTBEHHOE
BOCMUTaHMe.




3. O6LwMe XMMMYecKne CBOMCTBA KMCIOT:
M3MEHeHWe OKPaCKM MHAMKATOPOB,
B3aMMOZAEeNCTBME C MeTaNiNamm, OKCUZAMM U
TMAPOKCUMAAMM METANNIOB, U CONAMM.

XapaKTepusoBaTb 0bLMe XMMUYECKME CBOMCTBA KUCIOT C NO3MLUK
T3/[.CocTaBnaTb MONIEKYAAPHbIE, NOJIHbIE U COKPALLEHHbIe NOHHbIe
YPaBHEHUsA peaKLmli C yHacTMeM KUCAOT.

MosHaBaTenbHble:

Mcnonb3ytoT NOUCK HeobXxoAMMOW MHPOPMaLMKN ANs BbINOSHEHUA
y4ebHbIX 3a4aHWI C UCNONb30BaHME M y4ebHOWN nnuTepaTypbl
KOMMYyHUKaTUBHbIE YUNTbIBAIOT Pa3Hble MHEHWUA U CTPEMATCA K
KOOPAMHALMM Pa3/IMYHbIX NO3ULUIA B COTPYAHMYECTBE
PerynatusHblie: YYUTbIBAIOT NPaBU/IO B NNAHMPOBAHUN U KOHTPOE
cnocoba aenicteus

4. MoneKynapHble U MOHHble YpaBHEHUA
peakumit KUCNOT. XMMUYECKUIA CMbICA
COKpaLLEHHbIX YpaBHeHUI. Ycnosua
NpPOTeKaHUA peaKLMii MeXay 3N1eKTPoMTamm
00 KOHUaA. PAg akTMBHOCTU MeTaNs/IoB.

ApryMeHTMpPOBaTb BOSMOXKHOCTb NPOTEKaHWUA peakLUuii Ha OCHOBe
npasuna beptonne v psaga akTUBHOCTM META/I/IOB.

MpoBoAMTb ONbIThI, NOATBEPKAAIOLLME XMMUYECKME CBOMCTBA KMUCNOT, C
cobnoageHnem npasun Tb.

Mo3HaBaTenbHbie:

Mcnonb3yoT NoMck HeobxoAMMon MHPopMaLmu AN BbINOAHEHUA
yyebHbIX 3aZlaHWI C UICNOb30BaHWe M y4ebHOW nnTepaTypbl
KommyHUKaTHBHbIE Y4YMTbIBAIOT PasHble MHEHUA U CTPEMATCA K
KOOPAMHALLMM Pa3/IMYHbIX MO3ULMIA B COTPYAHUYECTBE
PerynaTuBHblE: yUMTbIBAIOT NPABUIO B NNAHNUPOBAHUW U KOHTPOIE
cnocoba pelieHns

5. O6bwue XMMn4eckne CBOMCTBA LWenoYei:
B3aMMOZENCTBME OCHOBAHUMN C KUC/IOTaMU,
KMCNOTHbIMW OKCUAamu u consamu. Obme
XMMMYECKME CBOMCTBA HEPACTBOPUMbIX
OCHOBAHWI: B3aUMOAENCTBME C KUCIOTaMK,
pa3fio¥KeHne Npu HarpeBaHuu.

XapakTepun3oBaTb 0b6LME XMMUYECKME CBOMCTBA OCHOBaHUI C NO3ULUK
T30,

CocTaBNATb MONEKYNAPHbIE, MOJIHbIE U COKPALLLEHHbIE MOHHbIe
ypaBHEHUA peakLmit C ydacTueM OCHOBaHWIA.

ApryMeHTMpPOBaTb BOSMOXKHOCTb NPOTEKaHWUA peakLUuii Ha OCHoBe
npasuna bepronne v pssfa akTUBHOCTU META/NOB.

MpoBOAWTb OMbITbI, NOATBEPKAAOLLME XMMUYECKME CBOICTBA,
OCHOBaHWUM ¢ cobntogeHnem npasun Tb.

Mo3HaBaTeNbHble:

BbibupatoT Hanbonee apdeKTnBHbIE CNOCOObI peLleHnn 3aaad
KommyHuKaTuBHbIe [ocTaHOBKA y4ebHOM 3a4a4m Ha OCHOBE
COOTHECEHMSA TOTO, YTO U3BECTHO U YCBOEHO, U TOTO, YTO elle
HensBecTHo

PerynatusHble: OLEeHMBAIOT NPaBUAbHOCTb BbIMONHEHUA AeACTBUA Ha
YPOBHE a/leKBAaTHOW OLLEHKM

6. O6Lme XMMHUYeCcKme CBOMCTBa CPeaHUX
coneit: B3aumoaencTane ¢ KUCN0Tamu,
Le04amMu, CONAMU U MeTallaMu.

B3aMMOAEﬁCTBMe KUCAbIX conel co wenodyamu.

XapaKTepu3oBaTb 06LMe XMMUYECKMe CBOMCTBaA conen ¢ nosumumm TI/.
CocTaBnATb MONEKYNAPHbIE, MOMHbIE N COKPALLEHHbIE MOHHbIE
YPaBHEHUSA peaKLMi C y4acTuem conen.

AprymeHTMPOBAaTb BO3MOXKHOCTb NPOTEKaHUA peaKLmii Ha OCHoBe
npasunaa beptonne n paga akTMBHOCTU METaNNOB.

MpoBOAMTb OMbITbI, NOATBEPKAAIOLLME XMMUYECKME CBOMCTBA COJIEN C
cobnogeHnem npasun Tb.




Mo3HaBaTenbHble:

Mcnosb3ytoT NoMck HeobxoAMMOW MHPOPMALLMK A5 BbINOAHEHUS
y4ebHbIX 3a4aHWI C UCNONb30BaHWE M yYebHOW AnTepaTypbl
KomMmyHMKaTUBHbIe AIEKBAaTHO UCMOJIb3YIOT peyeBble CPeACcTBa ANs
3P EKTUBHOTO pelleHns KOMMYHUKATUBHbBIX 33434

PerynsaTusHblie: [NaHMPYIOT CBOU AelCTBUA B CBA3M C NOCTaB/IEHHOM
3afiayeil v yCI0BUAMM ee peLleHun

7.Tvaponus, Kak obMeHHOe B3aMMoaencTeme
conew ¢ Bogol. M’Mapoans conm cMnbHoOro
OCHOBaHWA 1 cnaboit KUCAOTbI.

YcTaHaBAMBaTb 3aBUCMMOCTb MEXKAY COCTaBOM COJIM U XapaKTepoM
r'maponusa.

AHanM3npoBaTb Cpeay PacTBOPa COJIM C MOMOLLbI MHAMKATOPOB.
MporHo3mpoBaTb TMM FTMAPOAN3A CONN HA OCHOBE aHA/IM3a ero
dopmynbl.

MNo3HaBaTenbHble:

CTaBAT n GopMyanNPYIOT Lenun 1 npobaembl ypoka
KomMmMyHUKaTUBHble AQeKBaTHO MCNO/b3YIOT peyeBble CpeacTBa Ans
3¢ PEeKTUBHOIO pelleHns KOMMYHUKaTMBHbIX 33434

PerynatusHble: MnaHUPYIOT CBOM AEMCTBUA B CBA3M C NOCTaB/IeHHOM

3agavelt v yCNOBUAMM ee pelleHns

8.M'aponns conmn cnaboro OCHOBaHMA U
cunbHoM kncnotobl. LWkana pH.

YcTaHaBANBaTb 3aBUCMMOCTb MEXKAY COCTaBOM COJIN U XapaKTepPoOM
rmaponusa.

AHann3nMpoBaTb cpeay PacTBopa COJ/IM C MOMOLLbIO UHAMKATOPOB.
MporHo3mposaTb TMM FTMAPON33A CONN HA OCHOBE aHA/IM3a ero
dopmynbl.

Mo3HaBaTenbHble:

Mcnonb3ytoT Nonck Heobxoanmor MHGopMauumn as BbINONHEHUS
y4yebHbIX 3alaHWI C UICMONb30BaHWe M yYebHOW nnTepaTypbl
KoMMyHUKaTUBHbIE YUNTbIBAIOT Pa3Hble MHEHWUA U CTPEMATCA K
KOOPAMHALMUM Pa3IUYHbIX NO3ULMUIA B COTPYAHMYECTBE
PerynatusHblie: YUMUTbIBAOT NPABUIO B NIAHUPOBAHUN U KOHTpOE
cnocoba peleHus

9.Mpaktnueckas pabora Ne 1 CsoiicTea
KWMCNOT, OCHOBaHWM, OKCUAOB 1 CONel B cBETE
TEOPUN SNEKTPOSIMTUYECKOM AUCCOLMALMM U
OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIX PEaKLUA.

YmeTb 06paLaThca ¢ 17abopaTopHbIM 060pyA0BaHNEM U
HarpesaTeNbHbIMW NPUBOPAaMK B COOTBETCTBUM C Npasuaamm Tb.
Habntofate CBOMCTBA 3N1EKTPONUTOB U MPOUCXOAALLMX C HUMU ABNEHUIA.
Habntogate v onucbiBaTb PeaKkLMmM C y4acTUEM SNEKTPOINTOB.
dopmynnpoBaTh BbIBOAbI MO pe3yibTaTam NPoBeAeHHOro
3KCNepuMeHTa.

MNo3HaBaTenbHblE:

CamocCToATENbHO BbIAENAIOT U GOPMYNMPYIOT MO3HABATE/NbHYIO Liefb,
MNCMONb3YIOT 06LMeE NprUembl pelleHua 3aaad

KomMMyHUKaTUBHbIE YUNTbIBAIOT Pa3Hble MHEHWA U CTPEMATCA K
KOOPAMHALMM Pa3IUYHbIX NO3ULNUIA B COTPYLHMYECTBE
PerynatuBHble: YYUTbIBAIOT NPABUIO B MNAHMPOBAHUKN U KOHTpONE
cnocoba pelueHus




10.0606weHne n cucTemaTM3aumns 3HaHU No
Teme : «XMMUYECKME peakLmm B pacTBopax
3/1EeKTPONUTOB»

YMeTb CaMOCTOATE/NIbHO NPUMEHATb Ha MPAKTUKE 3HAHWA ANA pelleHns
3334 1 ynpaxHeHUN.

Mo3HaBaTeNbHbI €:

Mcnonb3ytoT NOUCK HeobXxoAMMOW MHPOPMaLMK ANs BbINOJHEHUA
y4ebHbIX 3a4aHWI C UCNONb30BaHME M y4ebHOWN nnuTepaTypbl
KommyHuKaTuBHbIEe KOHTPOAMPYIOT AelicTBUe NapTHepa
PerynatusHbie: MnaHMPYIOT CBOM AeNCTBMA C NOCTaBNEHHOM 3a4a4er u
YCNOBUSAMM €€ peLleHuns, OLEeHMBAOT NPaBUAbHOCTb BbINONHEHUSA
nenctema

11.KoHTponbHasa paborta Ne 1 no teme:
«XMMMYECKME PeaKLum B pacTBOpax
3/1eKTPONTOBY.

YMeTb CaMOCTOATE/IbHO NPUMEHATb Ha NPAKTUKe 3HaHWA ANA pelleHns
3334 1 ynpaxHeHUN.

Mo3HaBaTenbHbI €:

CamocToATeNbHO BbIAENAIOT U GOPMYNMPYIOT MO3HABATE/IbHYIO Liefb,
MCMNoNb3YyoT 06LMe Npruembl pelueHna 3aga4

KommyHMKaTuBHbIe [lonycKatoT BOSMOXKHOCTb Pa3/IMuHbIX TOYEK
3peHus, B TOM YnC/Ie He COBMaatoLLMX € Mx cobeTBeHHOM. U
OPUEHTUPYIOTCA Ha NO3MLMIO NapTHepa B 06LWEeHNN 1 B3anMOAENCTBUMN
PerynatusHble: YUMTbIBAOT NPaBUIO B NIAHUPOBAHUN U KOHTpO/E
cnocoba pelieHns

TEMA 3.
Hemetannoli
coeauHeHuUA.

nux
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1. CTpoeHuMe aToOMOB HEMETA//IOB U UX
nosoxeHue B MNepuoanyeckon cucteme. Pag
3NeKTpooTpUuLaTenbHoCcTU. Kpuctanamyeckoe
CTPOEHUE HEMETANIOB — MPOCTbIX BELLECTB.
ANnotponua n eé npuumHbl. drusnyeckue
cBocTBa HemeTanno.. ObLUMe Xumnyeckue
CBOMCTBA HEMETA/IIOB: OKUC/IUTENIbHbIE U
BOCCTAaHOBUTENbHbIE.

OnpegaeneHve NOHATUIN KHEMETANJIbI», KTaNOreHbI», KaNN0TPONHbIE
BMAOVU3MEHEHUAN.

XapaKTepucTuka XMMUYeCKMX 3/1IeMEeHTOB- HEMETaNN0B: CTPOEHME,
dun3nyeckne cBoricTBa HeMeTaNl0B.

CpaBHMBATb aN/IOTPOMNHbIE BUAOU3MEHEHNA KUCNOPOAA.
Mo3HaBaTenbHbie:

CraBAT M GOPMYyAUPYIOT Lenn 1 Npobaembl ypoka
KoMmmyHuKaTuBHbIE AfeKBaTHO MCMO/b3YIOT peyeBble CPpeaCcTBa AN1A
30 PEKTUBHOIO pelleHns KOMMYHMKATUBHbIX 33434

PerynatusHble: MnaHWPyOT CBOM AeNCTBUA B CBA3M C NOCTaB/EHHOMN
3agavelt v yCNOBUAMM ee pelleHns

2. CTpoeHue aTomoB. MpocTble BeLlecTsa, UX
bu3nyeckne n xummyeckne CBOMCTBA.
33aKOHOMEPHOCTU U3MEHEHUA CBOMCTB
raloreHoB B 3aBUCMMOCTM OT UX MOJIOKEHNA B
Mepuoamnyeckoii cucteme. HaxoxaeHue
raloreHoB B NPUPOZAE U UX MOSyYeHMe.
3HaueHue U NPUMeHeHUe rasoreHos.

XapaKTepncTrKa XMMUYECKUX 31eMEHTOB- ra/loreHOB: CTPOEHME,
¢dur3nyeckmne ceoicTsa.

CocTaB/ieHMe Ha3BaHMIM COeAMHEHUI HEMETaNN0B No UX popmyne u ux
dopmyn No HasBaHwMto.

YcTaHOBNEHUE NPUUNHHO-CNEACTBEHHbIX CBA3EN MEX Ay CTPOeHUem
aToMa XMMWUYECKOM CBA3bIO, TMMOM KPUCTANINYECKON peLleTKn
rafloreHoB U UX COEAVMHEHUM, UX XMM. CBOWCTBaMM.

BbINONHATL pacyeTbl Mo XMMUYECKUM GOPMYNIam U ypaBHEHUAM
peakuui.

Mo3HaBaTenbHble:

BblaBuKeHUWe rmnoTes, ux o60cHoBaHWe, OKA3aTeNbCTBO
KomMyHMKaTUBHbIEe YHaCcTBYIOT B KOJIIEKTUBHOM O6CYKAEHWM
npobsiem, NPOABAAOT aKTUBHOCTb BO B3aUMOAEWCTBUM /1 PELLEHUA

MaTproTHYECKOE., rpaXkaaHCKoe,
LLeHHOCTb Hay4YHOro NO3HaHWs,
bopmmrposaHme KyabTypsbl
340pOBbSA, TPYAOBOE
BOCMUTaHWe, 3KoN0rM4eckoe,
[YXOBHO-HPABCTBEHHOE
BOCMMTaHME.




KOMMYHUKATUBHbIX 1 NO3HaBaTe/ibHbIX 3a4a4
PerynatuBHble: MocTtaHoBKa y4ebHOM 3a4a4m Ha OCHOBE COOTHECEHUSA
TOrO, YTO M3BECTHO M YCBOEHO , 1 TOTO, YTO ELLLE HEU3BECTHO

3. OCHOBHble COeAMHEHMA ra/I0reHoB
(ranoreHoBOAOPOAbI M rafioreHnAabl), ux
cBoicTBa. KauecTBeHHan peakLums Ha X10pua-
MOH. KpaTKkue cBeseHun o xnope, bpome,
¢dTope u liope. MprmeHeHWe ranoreHoB u ux
COEANHEHWNI B HAPOAHOM X03ANCTBE,
6uonornyeckasn posnb.

XapaKTepu3oBaTb COCTaB, PUINYECKME U XMMUYECKME CBOMCTBA,
nosly4eHue 1 NpMMeHeHne CoeaNHEHN raIoreHos.

Ha3biBaTb coeanHeHua ranoreHos no Gopmysne n cocTasnaTb Gopmybi
no HasBaHuIo.

YcTaHOB/IEHNE NPUYMHHO-CIEACTBEHHbIX CBA3EN MeXKAy CTPOeHUem
aToMa XMMMUYECKOM CBA3bIO, TUMOM KPUCTANIMYECKON PELLIETKN
COeMHEHWN raloreHoB , UX XMM. CBOMCTBaMMU.

MNo3HaBaTeNbHbI €:

BnagetoT 06Wwum npuemom pelleHuns 3agay

KommyHuKaTHBHbIe [JoroBapmnBatoTcsa O COBMECTHOW AeATENIbHOCTM NO4,
PYKOBOACTBOM yumuTENA

PerynatusHble: Pa3nnyatoT cnocob v pesynbtaT A4encTBus

4.Mpaktnuyeckas pabora Ne 2.
M3yyeHune cBOMCTB CONAHOMN KMCNOTI.

YmeTb 06paLLaThca ¢ 1abopaTopHbIM 060pyA0BaAHNEM U
HarpesaTe/ibHbIMKW NPMBOpPammM B COOTBETCTBUM € Npasunamm Tb.
Habntopatb CBOMCTBA 3/IEKTPO/IMTOB U NMPOUCXOAALLMX C HUMW ABNEHUN.
Habntoaate v onucbiBaTb PeaKkLMmM C y4acTMEM SNEKTPOINTOB.
dopmynnpoBaTh BbIBOAbI NO pe3ysibTaTam NpoBeLeHHOro
3KCNepuMeHTa.

MNo3sHaBaTenbHble:

CTaBaT u GopmyanpytoT Lenun n Nnpobaembl ypoka

W YCIOBUAMM ee peLleHus

KommyHUKaTUBHbIE MN1aHMPYIOT CBOM AENCTBUA B CBA3Y C
NOCTaB/IEHHOM 3aZla4el U YCIOBUAMMU €€ peLleHuns

PerynatusHble: M1aHUPYIOT CBOM AENCTBMA B CBA3M C NOCTaBJEHHOM
3aZa4el v yCNOBMAMM ee pelleHuns

5.06uian xapakTepucTuka snemeHTos VI A
rpynnbl. Cepa B npupoae 1 eé nonyyeHue.
ANnoTponHble moaudukaLum cepbl U Ux
CBOMCTBA. XMMMYECKME CBOWCTBA Cepbl U eé
npuMmeHeHue.

XapaKTepu3oBaTb CTPOEHUE, aNNOTPONUI0, GU3UYECKME U XUMUYECKUE
CBOICTBA, NOAYYEHUE U NPUMEHEHME Cepbl.

[asatb 06LLyI0 XapaKTEPUCTUKY aTOMaMm, NMPOCTbIM BELLEeCTBAM U
COEAMHEHMUAM Xa/IbKOreHOB. YCTaHOB/IEHNE NPUYNHHO-CIELACTBEHHbIX
cBA3el Mexay CTPOeHWeM aToMa XMMUYECKOM CBA3bIO, TUNIOM
KPUCTaNIMYECKOW peLleTKuU cepbl , UX XMM. CBOACTBAMMU.
Mo3HaBaTeNbHble:

CraBsAat u bopmynunpyioT uenun n npobaembl ypoka
KomMmyHMKaTUBHbIe aleKBAaTHO UCMO/b3YIOT peyeBble CPeacTBa A/1A
3P HEKTUBHOIO pelleHnss KOMMYHUKATUBHBIX 33434

PerynaTtuBHbie: [NaHWUpPYIOT CBOM AeCTBUA B CBA3W C NOCTaBAEHHOM
3aja4eil 1 yCI0BUAMM ee peLleHus

6.CepoBofiopo4;: CTPOEHUE MOIEKYIbI,
du3nYecKne n XMMHYECKME CBOWCTBA,
nony4yeHve u npumeHexue. CeposogopoaHas

XapaKTepmsoBaTb CTpoeHue, ¢WI3MLIECKME U Xummn4yeckme CBOﬁCTBa,
nony4yeHune n npumeHeHue Coep,VIHeHVIVI cepbl B CTENEHN OKNCNEHUA -2.
HasbiBaTb coegMHeEHMA cepbl U COCTaBAATb (')OpMyﬂbI Nno Ha3BaHUAM.




kucnota. Cynbduabl U UX 3Ha4YeHue.
JiomnHodopbl.

Coctasnatb MYP 1 UYP, xapakTepusytoLLmMe XMm1u4yeckme CBOMUCTBa
coeanHeHu cepbl -2.

OnucbIBaTb NPOLLECCHI OKUCIEHUA-BOCCTAHOBEHUA. YCTaHOBAEHNE
NPUYUHHO-CNEACTBEHHbIX CBA3EN MEXAY CTPOEHMEM aToMa
XMMUYECKOW CBA3bIO, TUMOM KPUCTANZIMYECKON peLleTKU coeaUHEHNN
cepbl, UX XMM. CBOMCTBaMMU.

MNo3HaBaTenbHble:

Mcnonb3yoT NoMcK Heo6XxoaAMMOon MHGOPMaLMK 415 BbINOAHEHMS
y4ebHbIX 3a4aHWI C UCNOb30BAaHMEM YYEBHOM NUTEpaTypbI
KOMMYHMKaTUBHbIE YYUTbIBAIOT PasHble MHEHWA U CTPEMATCA K
KOOPAMHALLMM Pa3/IMUYHbIX MO3ULMIA B COTPYAHMYECTBE
PerynatuBHblie: YYnUTbIBAIOT NPABUIO B MNAHMPOBAHUKN U KOHTpONE
cnocoba peleHus

7.0Kkeug, cepsl (IV), cepHucTas KucnoTa,
CyNbOUTbI. KauecTBeHHan peakums Ha cynbduT-
WOH.

Okcung cepsl (VI), cepHas KucnoTa, cynbdaTbl.
Kpucrannormgpatbl. KauecTBeHHas peakumsa Ha
cynbdaT-MoH.

CepHan KMCNOTa- CU/bHbIN 3NEKTPOAUT.
CoicTBa pa3baBseHHOM CEPHOM KMCNOTbI, KaK
TUNWUYHOW KMCAOTbI: B3aMMOLENCTBUE C
METa/IlaMu, OCHOBHbIMW OKCUAAMMU,
amdoTepHbIMM OKCUAAMM, OCHOBAHUAMM U
amdOTEPHbIMU TMAPOKCUAAMM, CONAMM.

3anucbiBaTb GOpPMYbl OKCUAOB Cepbl, HAa3bIBaTb UX, OMMUCHIBATL
CBOMCTBA Ha OCHOBE 3HAHMI O KMCNOTHbIX OKCMAAX. XapaKTepnsoBaTtb
CTpoeHune, GPU3NYECKNE U XMMUYECKME CBOMCTBA, MONYyYEHUE U
npumeHeHue cepHon KucnoTbl. Coctasnatb MYP u UYP,
XapaKTepusyoLwmne XMMmmniyeckme CBOMCTBa CEPHOM KMCNOTbI.
PacnosHaBatb cynbdaT-MoH.

Coctansate OBP meTogom 3nekTpoHHoro 6anaHca.

BbINO/HATL pacyeTbl N0 XMMUYECKUM GOPMYIAM U XUMUYECKUM
YPaBHEHUAM.

MNo3sHaBaTenbHble:

BnagetoT 06Wwum npuemom pelleHuns 3agay

KoMMyHMKaTUBHbIE JOrOBapMBalOTCA O COBMECTHOM AeATeIbHOCTU NoJ,
PYKOBOACTBOM yumTeNs

PerynatusHble: PasnnMyatoT cnocob v pesynbtaT AencTBus

8.MpaKTnueckana paborta Ne 3. .M3yyeHune
CBOWCTB CEPHOW KUCNOTbI.

YmeTb 06paLatbca ¢ 1abopaTopHbiM 060pya0BaHEM M
HarpesaTe/ibHbIMKW NpMbopamu B COOTBETCTBUM C Npasuaamu Tb.
Habntopatb CBOMCTBA 3/1EKTPOIMTOB U NMPOUCXOAALLMX C HUMW ABNEHUN.
HabntoaaTtb M oNUCbIBaTb PeakLyn C y4acTUeM 31eKTPOINTOB.
dopmynnposaTb BbIBOABI MO pe3yabTaTam NpoBeaeHHOro
3KCMepuMmeHTa.

MosHaBaTenbHble:

BnageloT 06Wwum NnpMemom peLleHus 3aaa4

KoMMyHHKaTUBHbIE AOTrOBapMBalOTCA O COBMECTHOMN AEeATENbHOCTH,
npuxoas K obLemy peLieHumo

PerynaTtuBHble: YUnTbIBalOT NPaBMIO B NaHUPOBAHMUM U KOHTPOE
cnocoba peleHus

9.06wWan xapaKTepuCcTMKa anemeHTos V A
rpynnbl. A30T. CTpoeHne aToma 1 MOJIeKybl,
CBOWCTBA NPOCTOro BelecTsa. A30T B Npupoae

[aBaTb 06LLyH0 XapaKTepUCTUKY aTOMam, NPOCTbIM BELLeCTBam U
COeAMHEHMAM NMHUKTOreHOB. XapaKTepu3oBaTb CTPOEHUE, GU3nUeckne
N XMMUWYECKMe CBOMCTBA, NOAyYeHe U NpUMeHeHne a3oTa. HasbisaTb
coeamMHeHWs a3oTa no Gopmye U CoCTaBAATb GOPMYJibl MO Ha3BAHUAM.




n ero buonornyeckas ponb.

YcTaHoBneHue NPUYHNUHHO-CNeACTBEHHbIX cBAsel mMexay CTpoeHunem
aToMa XMMMUYECKOI CBA3bIO, TUMOM KpVICTaﬂﬂVI‘-IeCKOVI peLweTKn a3oTa,
NX XMM. CBOMCTBaMMU.

Mo3HaBaTenbHble:

BnagetoT 06LWMM NpUemMom peLleHuns 3aaa4

KomMMyHUWKaTUBHbIE KOHTPOAMUPYIOT AelicTBUE NapTHepa
PerynatusHble: YYUTbIBAIOT NPaBMIO B NIAHUPOBAHMUUN U KOHTPOE
cnocoba pelieHnn

10.AMMMaAK, CTPOEHUE MONEKY/IbI U
¢dusmueckne cBOWCTBa, NONyYeHUE U
npvmeHeHve. AMMMaYHan BoAa, HaLLATbIPHbIN
CAWpPT, rMApaT ammuaka. [loHopHo-
aKLENTOPHbIM MmexaHW3M 0b6pasoBaHuA
KaTMOHa amMoHuA. BoccTaHoBUTEIbHbIE
CBOWCTBA aMMMaKa. CoM aMMOHMA, UX
CBOMCTBA U NpUMeHeHue. KayecTBeHHan
peaKkuma Ha KaTMOH aMMOHMUA.

XapaKTepusoBaTb cTpoeHue, GU3nYecKne n XMM1MYeckme CBOMCTBA,
nosiy4yeHve n NnpMMmeHeHne ammmnaka. HasbiBaTb COIM aMMOHMA MO
dopmyne n coctasnaTb GopmMysibl O HA3BaHUAM. YCTaHOBNEHWE
NPUYMHHO-C/IEACTBEHHbIX CBA3EN MEXAY CTPOeHMeM aToma
XMMWYECKOW CBA3bIO, TUMOM KPUCTANIMYECKON PeLleTKU aMMmuaKa, ux
xum. ceorctBamm. CoctaBnate MYP n UYP, xapaKTepusytowme
XMMWYECKME CBOMCTBA aMMMaKa.

MpBoanTb, HabNOAATL M ONUCHIBATL XMMUYECKUI SIKCNEPUMEHT NO
pacno3HaBaHWIO MOHOB aMMOHMA ¢ cobatogeHnem T.b.
MNo3HaBaTenbHble:

Mcnonb3ytoT NOUCK HeobxoAnMoW MHPOPMaLMK ANS BbINOJHEHUA
y4ebHbIX 3a4aHWI C UCNONb30BaHMEM YYebHOM NUTepaTypbl
KoMMyHUKaTUBHbIE J,OrOBapMBalOTCA O COBMECTHOM AEeATENbHOCTH,
NPUXOAAT K 06LLEeMy peLleHunto

PerynatusHbie: Pa3nnyator cnocob v pesynbtaT AenCcTBUA

11.NpakTnueckan pabora Ne 4.
MonyyeHne ammmaka u nsyyeHue ero
CBOWCTB.

YmeTb 06palaTbea ¢ nabopatopHbiM 060pyA0BaHUEM U
HarpesaTe/lbHbIMW NPUMBOPaMM B COOTBETCTBUM C NpaBunamu Tb.
Habntopatb CBOMCTBA 3/1EKTPOIMTOB U NMPOUCXOAALLMX C HUMW ABNEHUN.
HabntoaaTtb M oNuUCbIBaTb PeakLyu C y4acTUeM 31eKTPOINTOB.
dopmynnpoBaTb BbIBOAI MO pe3ynbTaTaM NpoBeAeHHOT0
3KCnepuMeHTa.

Mo3HaBaTenbHbI e:

BbibupatoT Hanbonee apdeKkTnBHbIE CNOCOObI peLlleHnn 3asad,
KOHTPO/IMPYIOT U OLLEHMBAIOT MPOLLECC U Pe3ybTaT AeATeIbHOCTU
PerynatusHble: MNaHMpPYOT CBOW [eNCTBMA B CBA3W C MOCTaB/JEHHOM
3ajiaueii v yCNOBUAMM ee peLleHun

12.0Kkeunapl asora (I1) u (IV). asoTuctasa KucaoTta
W HUTPUTbI. A30THas KUCOTa, ee CBOWCTBA U
npumeHeHue. HUTpaTbI.

XapaKTepusoBaTb cTpoeHue, GU3nYeckne n XuMmmyeckme CBOMCTBA,
nosly4eHue 1 NpMMeHeHNe OKCUA0B a30Ta, a30THYHO KMC/IOTY KaK
oKucauTenb. HasbiBaTb OKCUAbI a3oTa No popmyne 1 cocTaBNATb
bopmynbl N0 HazBaHWAM. YCTaHOBAEHUE NPUYUNHHO-CNEACTBEHHbIX
CBA3EN MeX Ay CTPOeHNeM aToMa XMMUYECKOM CBA3bIO, TUMOM
KPUCTaNIMYECKOM peLleTKn a30THOM KUCIOTbI , UX XMM. CBOMCTBaMMU.
Coctansate MYP 1 UYP, xapaKkTepusyoLmMe XMm1UYeckme CBOMCTBa
OKCUAOB a30Ta, a30THOM KMCNOTbI.

MNpoBoanTb, HabAATb U ONUCHIBAaTb XMMUYECKUI SKCNEPUMEHT MO




XMMMUYECKMM CBOMCTBAM a30THOM KMCAOTbI ¢ cobntoaeHmem T.6.
Mo3HaBaTeNbHble:

CTaBaT u GopmyanpytoT Lenun u Nnpobaembl ypoka
KOMMYyHUKaTUBHbIE a4eKBATHO UCMO/Ib3YIOT peyeBble CpeacTBa gns
3¢ PEKTUBHOIO peLleHns KOMMYHUKATMBHbIX 33434

PerynatusHble: M1aHMPYIOT CBOM AEMCTBUA B CBA3U C NOCTaB/IEHHOM
3aZa4el v yCNIOBUSAMM ee pelleHuns

13.0kcunapl asota (1) u (IV). a3otucraa kucnoTta
W HUTPUTbI. A30THas KMCNOTA, ee CBOMCTBA U
npumeHeHue. HuTparbl.

XapaKTepun3oBaTb CTpoeHUe, PU3MYECKME U XUMUYECKUE CBOMCTBA,
nosly4yeHue 1 NpMMeHeH1e OKCMA0B a30Ta, a30THYHO KMC/IOTY KaK
oKucauTenb. HasblBaTb OKCUAbl a3oTa No popmyne 1 cocTaBNATb
dopmysibl N0 HazBaHUAM. YCTaHOBNEHWE NPUYNHHO-CNEACTBEHHbIX
CBA3EM MeXay CTPOEHMEM aTOMA XMMUYECKOW CBA3bO, TUMOM
KPUCTaN/IMYECKOM peLleTKN a30THOM KUCAOTbI, UX XMM. CBOMCTBAaMM.
CoctaBnatb MYP 1 UYP, xapaKkTepusyoLmMe XMmM1UYecKme CBOUCTBa
OKCUA0B a30Ta, a30THOM KMCNOTbI.

MNpoBoanTb, HabAATE M ONUCHIBaTb XMMUYECKUI SKCMEPUMEHT MO
XMMMUYECKMM CBOMCTBAM a30THOM KUCNIOTbI ¢ cobntoaeHmem T.6.
MNo3HaBaTenbHble:

Mcnonb3ytoT NOUCcK HeobxoAnMon MHbOPMaL MK ANA BbINOJHEHUA
y4ebHbIX 3alaHWI C UICMONb30BaHWeM y4ebHOoM nnuTepaTypsbl
KommyHMKaTUBHbIE AOrOBapMBalOTCA O COBMECTHOMN AeATEIbHOCTU NOJ,
PYKOBOACTBOM yunTens

PerynatuBHble: Pa3nnyatot cnocob v pesynbtaT AencTua

14.docdop. CTpoeHne aToma, annoTponus,
cBovicTBa benoro u KpacHoro pocdopa, nx
npumeHeHue. docounabl. docduH. OcHOBHbIE
coeanHeHus: okeng pocdopa (V),
opTodochopHan Kucnota u pocdatbl.
docdopHble yaobpeHusa. MHcekTULMAbI.

XapaKTepu3oBaTb CTPOEHWE, aNN0TPONNI0, GU3NYECKNE U XMMUYECKME
CBOMCTBA, NOAyYeHne u npumeHeHne pocdopa.

[aBaTb 06LLyI0 XapaKTepPUCTUKY M CAMOCTOATE/IbHO OMUCHIBATb
cBoWcTBa oKcnaa pochopa Kak KMCIOTHOIO OKCMAA U CBOMCTBA
opTopochopHOM KUCNOTbI.

MnntocTpnpoBaTh 3TM CBOMCTBA YPaBHEHUSAMM COOTBETCTBYIOLLMX
peakumit. PacnosHasatb pocdaTt-noH.

MNo3HaBaTenbHblE:

BnazetoT 06LLMM NpueMom peLueHms 3asad

KoMMyHMKaTUBHbIE KOHTPOANPYIOT AeicTBUA NapTHepa
PerynatusHblie: YUMUTbIBAOT NPABUIO B NIAHUPOBAHUN U KOHTpOE
cnocoba peleHus

15.06wwan xapakTepucTnka anemeHTos IV A
rpynnbl. Oco6eHHOCTH CTPOEHUA aTOMOB,
NPOCTbIX BELLECTB U COEAUHEHUN B
33aBUCMMOCTM OT NOSIOXKEeHUA B Meprogunyeckoi
cucteme. Yrnepog,. CtpoeHune atoma,
annoTpPonuA, CBOMCTBA aNZIOTPOMHbIX
mogubuKauuii, npumeHeHre. AMopdHbIi

XapakTepu3oBaTb CTPOEHUE, aNN0TPONNIo, GU3NYECKMe U XMMUYECKne
CBOWCTBA, NOJly4YeHNe U NPUMEHEHMNE YINepoaa.

[aBaTb 06LLyH0 XapaKTepUCTUKY aTOMam, MPOCTbIM BELLeCTBam U
coegnHeHUAm anemeHToB IV A rpynnsbl.

CpaBHMBaTb CTPOEHME U CBOMCTBA aAMasa v rpaduta. Onucbisatb
OKMCAWUTE/IbHO-BOCCTaHOBUTE/IbHbIE CBOWCTBA Yraeposa.
MNo3HaBaTenbHble:

CTaBAT M GOPMYAMNPYIOT LLEeNUN U Npobiembl YypoKa




Yr1epoA, 1 ero copTa: Caxa, aKTMBUPOBaHHbIN
yronb. Agcopbuma. Xumuuyeckme cBoncTea
yrnepoga. Kokcoxmmunyeckoe Nnpon3BoACTBO U1
ero npogykuma. Kapbuapi.

KomMmmyHMKaTUBHbIe afeKBaTHO UCNO/b3YIOT peyeBble CPpeacTsa A1s
3 PeKTUBHOIO pelleHns KOMMYHUKATUBHbIX 33434

PerynatusHble: MnaHWpytOT CBOM AeMCTBUA B CBA3W C NOCTaBJEHHON
3agavelt v yCNoBUAMM ee pelleHns

16.0kcungpl yrnepoga (1) u (IV), nx ceoiictea n
npumeHeHue. YronbHas kuciota. Conu
Yro/ibHOW KMCAOTbI: KapboHaTbl U
rmapokapboHaThl. TexHMYecKan 1 nuwesas
cofa. KauectBeHHas peakums Ha KapboHaT-
VOH.

XapaKTepu3oBaTb CTPOEHUE, GDU3NYECKME U XUMUYECKMUE CBOWCTBA,
nosly4eHue U NPUMEHEHNE OKCUAOB Yr1epoaa, Yyro/ibHOW KUCNOTbI.
YcTaHoBNEHME NPUYUHHO-CNEACTBEHHBIX CBA3EN MEXAY CTPOEHNEM
aTOMa XMMMYECKOM CBA3bIO, TMMOM KPUCTANIMYECKOW PeLleTKN OKCUA0B
yrnepopaa, yronbHoOm KUCNOTbI, UX XMM. CBOMCTBaMMU.

Cobntofatb NpaBmaa TEXHUKM 6e30MacHOCTM NPU UCMOb30BaHNUM
NMeYyHOro OTON/IEHMUA.

OKasbIBaTb NepBY MOMOLLb NPV OTPABAEHUW YrapHbIM Fa3oM.
MnntocTprpoBaTb 3aBUCUMOCTb CBOMCTB YroNbHOM KUCAOTbI OT COCTaBa.
Pacno3HaBaTtb KapboHaT-UOH.

MNo3HaBaTenbHble:

BnagetoT o6wmm npuemom pelueHuns 3agay

KommyHMKaTUBHbIE BNagetoT 06LWmMM NpremMom peLueHmns 3aga4
PerynatusHble: Pa3sinyatoT cnocob v pesynbtaTt AeincTema

17.MpaKtuyeckana pabota Ne 5. .MonydyeHne
YFNEKMCIOro ra3a U U3yyeHue ero CBOMCTB.

YmeTb 06paLaThca ¢ 17abopaTopHbIM 060pyA0BaAHNEM U
HarpesaTe/ibHbIMKW NPMBOpPamM B COOTBETCTBUM C Npasunamu Thb.
Habntofatb CBOMCTBA 3/IEKTPOIMTOB U NMPOUCXOAALLMX C HUMW ABNEHUN.
Habntoaate v onucbiBaTb PeaKkLMm C y4acTMeM 3NEKTPOUTOB.
dopmynnpoBaTh BbIBOAbI MO pe3y/ibTaTam NpoBeLeHHOro
3KCMepuMeHTa.

MNo3HaBaTenbHblE:

CTaBAaT n GopMyAnNPYIOT Lenun n npobaemol ypoka
KoMMyHUKaTUBHbIE KOHTPOAUPYIOT AelcTBUE NapTHepa
PerynatusHble: MnaHUPYOT CBOU AeMCTBUA B COOTBETCTBUM C
NnocTaBNeHHOW 3aZa4ei U yCNoBUAMM ee peasnim3aLmm

18.HeopraHuyeckue n opraHmyeckune
BellecTsa. Yrnesoaopoabl. Xumumyeckoe
CTPOEHMNEe OpraHMYecKMX BELLECTB, KaK
nopAAoK CoeAMHEHMA aTOMOB B MOJIEKY e NO
BaJIEHTHOCTW.

MerTaH, 3TaH, KakK npeaenbHble yrnesoaopoabl.

3TUNEH, aLeTUNeH, KaK HenpeaenbHble
yrnesogopogbl. lopeHue yrnesoaopoaos.
KayecTBeHHble peakLuMu Ha HenpeaesbHble
coeauHeHun.

XapakTepn3oBaTb 0COOEHHOCTM COCTaBa M CBOMCTB OPraHNYecKux
COeINHEHUN.

Pasnunuath npegenbHble U HenpeaebHble YrNeBoAopoabl.
Ha3bIBaTb M 3anmcbiBaTb GOpMyibl BaXKHENLLIMX NpeacTasuTene
Yrn1eBoA0poa0B.

MpeanaraTb 3KCNEPUMEHT MO PAaCNO3HaBaHUIO COeAMHEHWN
HenpeaebHOro CTPOeHUS.

Habntoaatb 32 XO40M XMMMUYECKOro 3KCNEPUMEHTA, ONUCHIBATL €ro,
Aenatb BbIBOAbI Ha OCHOBE HabaAeHUN.

MNo3HaBaTenbHble:

BnagetoT 061WmMm Nnpremom peLleHms 3aaay

KoMMyHUKaTUBHbIE L,0r0BapnBatOTCA O COBMECTHOWN AeATENIbHOCTU NOA,
PYKOBOACTBOM yumnTENA

PerynatuBHbie: YYMUTbIBAIOT NPaBUIO B NNAHMPOBAHUKN U KOHTpOE




cnocoba pelleHus

19.3TnNoBbLIV CNUPT, €ro NoNy4YeHue,
npumeHeHue n pusmonormyeckoe gencreme.
TpexaToMHbIV CUPT ranMuepuH. KayecTBeHHas
peaKkuma Ha MHOrOaTOMHbIe CMUPTbI.. YKCYCHas
KMCNOTa - NPeACTaBUTENb KNacca KapboHOBbIX
KMCNOT.

XapaKTepusoBaTb CNMPTbI, KaK KUC0POACOAEPKALLME OpraHUYeckme
coegmHeHus. KnaccudumumposaTb CNUPTbI O aTOMHOCTHU.
XapaKTepu3oBaTb KUCNOTbI.

HasbiBaTb NpeacTaBuTeneit NpesenbHbIX U HENpeaeibHbIX
OpPraHMYEeCcKMUX KUCNOT. 3anuncbiBaTb UX GOpMy/bl.

Mo3HaBaTenbHble:

CTaBaT u GopmyanpytoT Lenun u Nnpobaembl ypoka
KOMMYyHUKaTUBHbIE a4eKBATHO UCMO/Ib3YIOT peyeBble CpeacTBa gns
3¢ PEKTUBHOIO peLleHNs KOMMYHUKATMBHbIX 33434

PerynatusHble: Pa3nnyatot cnocob v pesynbtaT AeNCTBUA

20.KpemHuin. CTpoeHue aToma,
KPUCTaNNIMYECKUIA KPeMHUIA, ero CBOWCTBA U
npumeHeHue. Cuanumapl u cunaH. Okenp,

KpemHusa (IV), ero npupogHble pasHOBUAHOCTMU.

Cunukatbl. KpemHueBas KucnoTa un eé conu.

XapaKkTepu3oBsaTb CTpoeHue, GU3nYEcKne n XMMUYEeCcK1e CBOMCTBA,
nosy4YeHue U NpUMeHeHe KpeMHUA. Ha3biBaTb COeANHEHUS KPEMHUSA
no dopmyne u coctaBnATb GOPMy/ibl NO Ha3BaHWUAM. YCTaHOBNEHME
NPUYMHHO-CNEACTBEHHbIX CBA3EW MeX Ay CTPOeHMeM aToMa
XMMUYECKOW CBA3bIO, TUMOM KPUCTAN/IMYECKON PELLETKU KPEMHUSA, UX
XUM. cBOWcTBamu. CpaBHUBATb AMOKCUAbI YINEPOAA U KPEMHUA.
OnucbIBaTb BarkHeMLWME TUMbl NPUPOAHbIX COEAUHEHWUIA.
PacnosHaBaTb CUAMKAT-UOH.

Mo3HaBaTenbHble:

BnagetoT 06LWMM NpUEeMOM peLeHuns 3a4a4

KoMmyHMKaTUBHbIe 10roBapMBalOTCA O COBMECTHOM AEATENbHOCTU NOA,
PYKOBOACTBOM yumuTens

PerynaTuBHbIe: YUNTHIBALOT NPABUIIO B NIAHUPOBAHUMN U KOHTpOIE
cnocoba peleHns

21.Mpoun3BOACTBO CTEKNA U LLeMeHTa.
MpoayKuma CUNNKATHON NPOMBbILLIEHHOCTH:
ONTMYECKOe BOJIOKHO, KepaMuKa, papdop,
¢danHc. ONTUYecKoe BONOKHO.

XapaKTepucTMKa CUAMKATHON NPOMbILAEHHOCTHU.

YcTaHaBAMBaTb aHANOTMK MEXKAY Pa3NIMYHbIMU OTPACAAMM CUANKATHOM
NPOMbILLNEHHOCTH.

MNo3HaBaTenbHblE:

Mcnonb3ytoT nouck Mo3HaBaTenbHbI e:

HeobxoaAMMON MHbOPMaLMKN ANA BbINONHEHUA yYebHbIX 3a4aHKi ¢
MCNoNb30BaHMEM y4ebHOM AnTepaTtypbl

KoMMyHMKaTUBHbIE KOHTPOAUPYIOT AeNCTBUE NapTHepa
PerynatuBHble: Pa3nnyator cnocob v pesynbtaT AencTBuA

22.HemeTannbl B npupoae. PpakumoHHasA
neperoHkKa »KMAKoro Bosayxa Kak cnocob
NnoNy4yeHusa KUCAopoaa, a3oTa, aproHa.
MonyueHne pocdopa, KpemHus, xnopa, hoaa.
3NeKTPON3 PacTBOPOB.

OnucbIBaTb HaXOXAEHWEe HEMETA/INIOB B MPUPOLE.

XapakTepun3oBaTb GpaKLMOHHYIO NEPETrOHKY KUAKOro BO3AyXa KaK
COBOKYMHOCTb GpU3MYECKMX NPOLLECCOB.

AprymeHTUpPOBaTb OTHECEHME aKTUBHbIX HEMETAN/IOB K OKUC/IUTENbHO-
BOCCTQHOBMUTE/IbHbIM MpPOLLeCCaM.

Mo3HaBaTenbHble:

BnagzetoT o61Wmm Nnpremom peLleHus 3asay

KoMMyHUKaTUBHbIE JOrOBapMBalOTCA O COBMECTHOM AeATeNbHOCTH,
NPUXOAAT K 06LLeMy peLueHuto




PeryanBHble: AfeKBaTHO BOCNPUHUMAIOT NpeasioXXeHUA U OUEHKY
yyntena n o4HOKNaCCHMKOB

23.Mony4yeHune cepHOM KUCNOTbI: CbIPbE,
XMMWU3M, TEXHOJIOFMYECKAA CXeMA, METOL,
KMMNALLEro cnos, NPUHLMNbI TeNn1006MeHa,
NPOTUBOTOKA M LMPKYAALMK. Oneym.
Mpon3BoACTBO aMMMaAKaA: CbIPbE, XMMU3M,
TEXHONOrMYecKana cxema.

XapaKTepun3oBaTb XMMU3M, CbIpbE, annapaTypy, Hay4YHble NPUHLUMNbI U
NPOAYKLMIO MPON3BOACTBA CEPHOM KMCNOTbI.

CpaBHMBaTb NPOU3BOACTBO CEPHOWM KUCNOTbI C MPOM3BOACTBOM
aMMMaKa.

Mo3HaBaTenbHble:

BnagetoT 06Wwum npuemom pelleHuns 3agay

JoroBapnBaloTCa O COBMECTHOM AeATeNbHOCTb, MPUXOAAT K 0bwemy
pelweHuto

PerynatuBHble: Pa3nnyator cnocob v pesynbtaT gencTens

24.060611eHne No Teme
«HemeTan/bl U UX COeANHEHUA»

BbluncneHme no xummyeckum Gopmynam U ypaBHEHUAM PeakLunii,
NPOTEKaloLWMX C y4aCTMEM HEMETANIOB U UX COEAMHEHWUNA.
MpeacraBneHune nipopmaummn no Teme «HemeTannbl» B BUAe Tabauu,
CXeMm, OMOPHOTrO KOHCMEKTa, B T.4. C NpUMeHeHnem cpeacTts UKT.
MNo3sHaBaTenbHble:

BbibupatoT Hanbonee appeKkTUBHbIE CNOCOObI pelleHns 3a4au4,
KOHTPO/IMPYIOT U OLLEHMBAIOT NMPOLLECC U PE3Y/IbTaT AeATENIbHOCTU
PerynatusHble: MNaHMPYOT CBOM AENCTBUA B CBA3M C MOCTAB/IEHHOM
3agayeit v yCNOBUAMM ee pelleHns

25.KoHTponbHas paboTa Ne 2. no Teme:
«HemeTannbl n nx coeanHeHnA»

MpoBoANTb OLEHKY COBCTBEHHbIX AOCTUNKEHWUI B YCBOEHUN TEMbI.
KoppeKTnpoBaTb CBOM 3HaHWUA B COOTBETCTBUM C NAAHUPYEMbIM
pe3ynbTaToM.

MNo3HaBaTenbHble:

BbibupatoT Hanbonee appeKkTUBHbIE CNOCOObI pelleHus 3a4au.
PerynatusHble: MNaHUPYOT CBOW AeMCTBUA B CBA3M C NOCTAB/IEHHOM
3aZa4elt 1 yCNOBUSAMM ee pelleHuns

TEMA 4.
MeTannbl

coeauHeHMUA.

nx

17

1. MonoxeHne MeTannoB B Neproamnyeckoit
CUCTEME XMMMUYECKUX 3nemeHToB [. U.
MeHgeneesa, CTpOEHWE aTOMOB W KPUCTaN/IO0B.
MeTananyeckas KpUCTaIMYeckasn peLleTka u
METa//IMYEeCcKas XMMuyeckas ceasb. Obme
dUn3MUecKne CBOMCTBA METAN/IOB: 3NEKTPO- U
Ten/0npoBOAHOCTb, OTPAXKaoLLAsA
CNoco6HOCTb, NAACTUYHOCTb. CMaBbl YepHble U
LBeTHble.

OnpepeneHne NOHATUA «MeTanNbl». COCTaBNEHNE XapPaKTEPUCTUKM
XMMUYECKUX 31EMEHTOB-METAJI/IOB MO UX NONIOXKEHUIO B

NcxXa 4.U. Mengeneesa.

XapaKTepucTnka cTpoeHma 1 0bLWMX XMMUYECKUX CBOMCTB METa/I0B.
YcTaHaBAMBATb aHANOMMK MeXAyY CTPOeHMeM aToma, Bugom XC, Tunom
KPUCTa//IMYECKOM PELLETKN MEeTaIZIOB- NPOCTbIX BELLECTB U UX
COeINHEHUN.

Mo3HaBaTeNbHble:

BbibupatoT Hanbonee apdeKTnBHbIE CNOCOObI peLleHnn 3asad,
KOHTPONIMPYIOT U OLEHMBAIOT NPOLLECC U Pe3yNbTaT AeATENbHOCTH
KoMMyHUKaTHBHbIE L,0rOBapnBatOTCA O COBMECTHOWN AeATENbHOCTY,
NPUXOSAT K 06LLeMy peLleHuto

PerynatuBHblie: YUNTbIBAOT NPaBMUIO B MJIAHUPOBAHUUN U KOHTpPO1E
cnocoba pelieHnn

2. MeTannbl Kak BOCCTaHOBUTENN.
INEKTPOXUMMYECKUIN PAL, HANPAKEHUI

Onpep,eneHme NOHATUA «PAL aKTUBHOCTU METANINIOB».
XapaKTepucTnKka XMMNYECKmX CBOMCTB METasI/I0B.

MaTpnoTtnyeckoe, rparkgaHcKoe,
LLeHHOCTb HAay4YHOro NO3HaHMUA.




MeTasI/IoB M ero UCrosib3oBaHne ana
XapaKTEPUCTUKU XMMUYECKUX CBOICTB
KOHKpETHbIX MeTanNoB. Bsanmogeiictene
MeTasNIoB C HEMeTaslaMu, OKCULAMM,
KMCNOTaMu, CONAMMU. AIOMUHOTEPMUSA.

O6bAcHeHWe 3aBUCMMOCTM CBOMCTB METANNOB OT NosioXKeHus B MCXD
O.UN. MeHaeneesa. CocTaBieHUE MOJIEKYNAPHbIX YPaBHEHUI peakLuit,
XapaKTePU3YIOLLMX XMMUYECKME CBOMCTBA META/IIOB U UX COEAUHEHUN:
3NEKTPOHHbIX YPAaBHEHWU, NPOLLECCOB OKUCIEHUA U BOCCTAHOB/EHUSA;
ypaBHeHul /.

HabnogeHune 1 onncaHMe XMMMUYECKOro SKCNepUMeHTa.
MpeacTaBneHve MHbopmaLmmn B BUAeE TabauL, CXem, ONOPHOro
KOHCMEeKTa, B T.4. C npumeHeHnem cpeacts UKT

MNo3HaBaTenbHble:

BnagetoT o6Wwum npuemom pelleHuns 3aga4

KomMyHUKaTUBHbIE L,0roBapuBatOTCA O COBMECTHOWN AEeATENBHOCTU NOA,
PYKOBOACTBOM yumnTens

PerynatuBHble: BHOCAT HEOOX0AMMbIE KOPPEKTUBBI B AeCTBUE NOCNe
€ro 3aBepLIeHna Ha OCHOBE ero y4yeTa CAeNaHHbIX OWMBOoK

3. CTpoeHve aTOMOB M MPOCTbIX BELLECTB
LeI04HbIX METaIN0B. 3aBUCUMOCTb
bU3NUECKUX Y XMMUYECKUX CBOMCTB LLLENOYHDBIX
MeTasI/10B OT 3apAA0B A4ep UX aTOMOB.
OKcuapl M rIMAPOKCUAbI LLEN0YHbIX METaNN0B,
WX NOJly4YeHne, CBOINCTBA, MPUMEHEHME.

O6bACHATL STUMOIOTMIO HAa3BaHWUA TPYNMbI.

[laBaTb 06LLYI0 XapaKTEPUCTUKY LLENOYHbIM METa/IIaM Mo UX
nosoKeHuto B Meproguyeckoi cucteme. XapaktepusosaTtb CTPOEHME,
dU3nMYECKMe 1 XMMMYECKME CBOMCTBA, NOJyYeHME N NPUMEHEHWe
LLENOYHbIX METaN/0B.

Mo3sHaBaTenbHble:

Mcnonb3yloT 3HaKOBO — CMMBOIMYECKUE CPeacTBa

KOMMYHMKaTUBHbIE apryMEHTMPYIOT CBOIO MO3ULMIO U KOOPAUHMPYIOT
ee C No3MuMM NapTHepPOB COTPYAHMYECTBA

PerynatusHble: MTPUHMMAIOT U COXPAHAIOT yuebHYIo 3a4auy, NAaHUPYIOT
CBOW 4EMCTBUA B COOTBETCTBUM C MOCTaB/IEHHOM 3a4a4elt U yCA0BUAMU
ee peannsaumm

4. BaxHeMlwmne coeanNHEHUA WEeN0UYHbIX
METasIN0B, UX 3HAUEHMWE B XKUBOM U HEKMBOW
NPMPOAE N B XKM3HU YeI0BEKA. — OKCUABI,
TMAPOKCUAbI U CONM (XN0PUAbI, KAPHOHaTbI,
cynbdaTbl, HUTPaATbI), X CBOWCTBA U
npuMMeHeHWe B HaAPOAHOM XO03ACTBE.
KanuiiHble yoobpeHus.

MpepackasbiBaTb GU3NYECKME U XUMUYECKME CBOMCTBA OKCUAOB U
T'MAPOKCUAOB LWENOYHbIX META/IJIOB HAa OCHOBE UX COCTaBa U CTPOEHUA U
noATBEPKAATb NPOrHO3bl YPAaBHEHUAMM COOTBETCTBYIOLLMX peaKLmiA.
MNo3HaBaTenbHble:

BbigsuxkeHune

rmnoTes, ux 06ocHoBaHMe, AOKA3aTENBCTBO

KOMMYyHUKaTUBHbIE y4aCTBYIOT B KOJIIEKTUBHOM 0bOCYKAEHMMU
npobaem, NPoABAAIOT AaKTUBHOCTb BO B3aUMOLENCTBUM /1A peLIEHUA
KOMMYHWKATUBHbBIX U NO3HaBaTeNbHbIX 3a4a4

PerynatusHble: MocTaHOBKa y4ebHOM 3a4a4M Ha OCHOBE COOTHECEHUA
TOrO, YTO M3BECTHO W YCBOEHO, M TOTO, YTO eLe HEU3BECTHO

5. CTpoeHMe ATOMOB U NPOCTbIX BELLEeCTB
LWeno4YHo3emenbHbIX MeTanNoB. 3aBUCMMOCTb
¢M3MH€CKMX N XMMUYECKUX CBOWCTB
weno4Ho3emMeIbHbIX METaN/10B OT 3apAA0B
AAep nx atomos

OnpepeneHne NOHATUA «LWeNo04YHO3eMeNbHble MeTannbl». CocTaBneHme
XapaKTEePUCTUKN LLEeNOYHO3EMENbHbIX METAINI0B MO UX MONIOXKEHUIO B
NCcX3 A.U. Menpeneesa.

XapaKTepuctnka CTpoeHUsA U 06WMX GU3NYECKUX U XMMUYECKUX CBOMCTB
LLLe/I0YHO3EeME/TbHbIX METAIN0B.

MNo3HaBaTenbHblE:




Mcnonb3ytoT NoMcK HeobxoAMMOoW MHPOPMALLUK A5 BbINOAHEHUA
y4ebHbIX 3a4aHUI C UCNONb30BaHWE M yYebHOW AnTepaTypbl
KomMMYHMKaTUBHbIE YUUTHIBAOT Pa3Hble MHEHUA U CTPEMATCA K
KOOPAMHALMKN Pa3IUUHbIX NO3ULMIA B COTPYAHUYECTBE
PerynaTuBHbIe: YUNUTHIBAIOT NPABUIIO B NIAHUPOBAHUMN U KOHTpOIE
cnocoba aectauns

6. OKCMAbl M TMAPOKCUADI LLeIOYHO3EMEbHbIX
MEeTaNI0B, UX NOJyYeHNe, CBOMCTBA,
npumeHeHue. BaxHenwne coegnHeHnn
LLle/IOYHO3EeMEeNbHbIX METa/IJI0B, UX 3HaYeHue B
JKMBOW U HEXKMBOWM NPUPOLE U B XKUIHU
yenoBeKa.

XapaKktepuctuka GpuU3nyecKkmx u XMMUYeCKMX CBOMCTB OKCMA0B U
r'MAPOOKCUA0B LWEeN0YHO3EME bHbIX METaNN0B.

CocTaB/ieHMe MOIEKYNAPHBIX YPAaBHEHWUI peakLUii, XapaKTepusyoLmx
XMMMYECKMe CBOMCTBA LLEeI0YHO3eME IbHbIX METalIoB U UX
COeANHEHUN.

Ob6bACHEHME 3aBUCMMOCTU CBOMCTB LL,E/I0YHO3EME/IbHbIX METas/108 OT
nonoxenua B NMNCX3 A.U.MeHpeneesa.

MNosHaBaTenbHble:

Mcnonb3yoT Nouck HeobxoaMMon MHPopMaLUMK ANA BbINOAHEHUA
yyebHbIX 3aZlaHWI C UICNOb30BaHWe M y4ebHOW nnTepaTypbl
KommyHUKaTHBHbIE YUMTbIBAIOT Pa3Hble MHEHUA N CTPEMATCA K
KOOPAMHALLMM Pa3/IMYHbIX MO3ULMIA B COTPYAHUYECTBE
PerynatusHblie: yunTbIBAIOT NPABMAO B NIAHUPOBAHUMN U KOHTPOE
cnocoba pelenus

7. KapboHaTtbl M ruapoKkapboHaTbl KanbLms.
ecTKoCcTb BOAbl: BpeMeHHaA U NOCTOAHHAaA.
Cnocobbl ycTpaHeHUs BPEMEHHOM KECTKOCTU.
Cnocobbl ycTpaHeHWA NOCTOAHHOM KeCTKOCTH.
MOoHUTBI.

PasnnyaTtb BpeMeHHY0 M NOCTOAHHYHO KECTKOCTb BOAbI.
MpeanaraTb cNOcobbl yCTPAHEHUA }KECTKOCTM BOAbI.

MpoBoAnTb, HabAAATL U ONUCbIBAaTb XMMUYECKMIA IKCNEPUMEHT, C
cobnofeHnem Npasua TeXHUKM BesonacHocTy.

MNo3HaBaTenbHble:

BbibupatoT Hanbonee appeKkTUBHbIE CNOCOObI peleHns 3a4ad
KommyHuKaTuBHbIe [ocTaHOBKA y4ebHOM 3a4a4m Ha OCHOBE
COOTHECEHMSA TOTO, YTO M3BECTHO U YCBOEHO , U TOTO, YTO eLle
HEen3BecTHO

PerynatusHble: OLEHMBAOT NPaBUIbHOCTb BbIMOJIHEHUA AEUCTBMSA Ha
YPOBHE aZleKBAaTHOM OLEHK

8. MpakTnueckas pabora Ne 6 MonyyeHne
YKECTKOW BOAbI M CNOcobbl e€ ycTpaHeHus.

YmeTb 06paLaTbca ¢ 1abopaTopHbIM 060PyA0BaHMEM U
HarpesaTte/ibHbIMKW NpMbopamu B COOTBETCTBUM C Npasuaamu Tb.

Ha6/’l|0,£l,aTb cBOMCTBA 3/1EKTPONNTOB U NpOoUCXo4Aalnx ¢ HUMU ABNEHUN.

Habntoaatb M onucbiBaTb PeakLMm € y4acTMem 31eKTPOIUTOB.
dopmynnpoBaTh BbIBOAbI MO pe3ynbTaTaM NPOBEAEHHOTO
3KCNepuMEHTa.

MNo3HaBaTenbHble:

Mcnonb3ytoT Nonck HeobxoAMMon MHGOPMaLLUK N5 BbINOAHEHUA
y4ebHbIX 3a4aHWI C UCNONb30BaHWe M yYebHOW AnTepaTypbl
KommyHMKaTUBHbIe AIEKBATHO UCMO/Ib3YIOT peYeBble CPeACTBa ANA
3P HEKTUBHOIO pelleHns KOMMYHUKATUBHBIX 33434

PerynaTtusHble: [1aHVPYIOT CBOU AeUCTBUA B CBA3W C NOCTaBIEHHON




3ap,aqe1‘/'| nycnosmamu ee pelieHnA

9. AntomuHuii. CtpoeHne aToma, GUsnyeckue un
XMMWYECKMe CBOMCTBA NPOCTOrO BeLLecTBa.
CoepnHeHuA aNtoOMUHNA B npupoge.
OcobeHHOCTU oKcnAaa n rmapokcmaa
aNlOMUHUA  KaK amQpOTepHbIX COeAUHEHUN.
BarkHelwure conn antomuHua. MpumeHeHue
ANOMMHUA U ero CoeAUHEHWUN.

CocTaBneHWNE XapaKTEPUCTUKU a/IlOMUHUA MO €ro NOJIOXKEHUIO B
NcxX3 A.U. Menpeneesa.

XapaKTepuctnka cTpoeHus n 06Wwmnx GU3NYECKUX U XMMUYECKUX CBOMCTB
ANoOMUHKA.

O6bACHATL A BOMCTBEHHbIN XapaKTep XMMMUYECKUX CBOMCTB OKCUAa U
r’MAPOKCMAA alOMUHUA.

KoHKpeTn3npoBaTb 3/1eKTPOIMTUYECKOE NOJTyYeHME MEeTaNI0B
onvcaHvem Npou3BOACTBA alOMUHUA.

MNo3HaBaTenbHble:

CTaBaT u GopmyanpytoT Lenun u Nnpobaembl ypoka
KommyHuKaTUBHbIE AfeKBaTHO MCNO/b3YIOT peyeBble CpeacTBa ANA
3¢ PEeKTUBHOIO pelleHns KOMMYHMKATUBHbIX 33434

PerynatusHble: [naHMPYOT CBOU JeNCTBUA B CBA3M C NOCTAB/IEHHOM

3aJa4ei 1 yCNoBUAMM e€ peLleHns

10. eneso. OcobeHHOCTH CTPOEHMA aToMa
»enesa. ¥eneso B npupoge. BaxkHewme
pyApl Kenesa.

CocTaBneHume XxapaKTepuCTMKM Kenesa no ero nonoxeHuto B NCX3
O.N. Mengeneesa.

XapaKTepuctnka cTpoeHus n 06Wwmnx GU3NYECKUX U XMMUYECKUX CBOMCTB
Kenesa.

YcTaHaBAMBATb 3aBUCMMOCTb 061acTelt NPUMEHEHMSA Kenesa 1 ero
CNN1aBOB OT CBOMCTB.

Mo3HaBaTenbHble:

Mcnonb3ytoT NOUcK HeobxoaMmon MHPopMaLUm ANa BbINOSHEHUA
y4yebHbIX 3aZlaHWI C UICMONb30BaHWe M yYebHOW nnTepaTypbl
KOMMyHMKaTMBHbIe YYUTbIBAKOT pa3Hble MHEHUA U CTPEMATCA K
KOOPAMHALUM Pa3IUYHbIX NO3ULMUIA B COTPYAHMYECTBE
PerynatusHble: YUMUTbIBAOT NPABUIO B NIAHUPOBAHUN U KOHTpOE
cnocoba pelleHnn

11. OKcuapl n rmapokenabl Fe2+ u Fe3+. Conn
Fe2+ n Fe3+. KauecTBeHHble peakumm Ha Fe2+
1 Fe3+. BaxkHelilme conu enesa. 3HayeHue

CoeAMHEHWI Kenesa.

XapaKTepucTmka pusnyYeckmMx 1 XMMUYECKUX CBOMCTB OKCUA0B U
r'MAPOOKCMAOB Kenesa.

CocTaBneHne MOIEKYNAPHbIX YPAaBHEHUIN peakunii, XapaKTepusyoLmx
XMMUYECKUe CBOMCTBA Kesle3a U ero coeguHeHuin.

Ob6bACHEHWE 3aBUCMMOCTU CBOMCTB XKene3a oT nonoxkeHus B NCXD
O.N.MeHnpeneesa.

BblyncieHne no xummyeckum GopmMmyiam U ypaBHEHUAM PeaKLUi,
NPOTEKAIOLLMX C yHaCTUEM XKeNes3a U ero cCoegnuHeHnNn.
Mo3HaBaTeNbHble:

CamocCToATENIbHO BbIAENAT U GOPMYANPYIOT NO3HABATENbHYIO Liefb,
MCNoNb3ytoT 0bwme Npuembl peleHms 3aaa4

KoMMyHMKaTUBHbIE YYMTbIBAIOT PAa3Hbie MHEHWSA U CTPEMATCA K
KOOPAMHALUM Pa3IMYHbIX NO3ULMUIA B COTPYAHMYECTBE
PerynatuBHble: YUnTbIBalOT NPaBU/IO B N1aHUPOBAHUUN U KOHTpPO/IE
cnocoba pelueHus




12.MpaKtnyeckana paborta Ne 7. .PeweHune
SKCNepMMeHTaibHbIX 3a4a4 NO Teme
«MeTannbi».

YmeTb 06paLatbca ¢ nabopaTtopHbiMm 060pys0BaHMEM U
HarpesaTeNbHbIMW NPUBOPaMK B COOTBETCTBUM C Npasuaamm Tb.
Habntopatb CBOWCTBA METAN/IOB U UX COEAUHEHWUIA N NPOUCXOAALLMX C
HUMU ABNEHUIA.

Habntopatb M oNMUCbIBaTb peakLumy € y4acTem MeTasoBs.
dopmynnposaTb BbIBOABI NO pe3ynbTaTam NpoBeAEHHOTO
3KCMEPUMEHTA.

MNosHaBaTenbHble:

Mcnonb3yoT nouck HeobxoaMMon MHGopmaLmm AN BbINOAHEHUA
y4ebHbIX 3a4aHu1I C UCNONb30BaHME M y4ebHOWN NUTepaTypbl
KoMmyHMKaTUBHbIE KOHTPONPYIOT AECTBME NapTHEpPa
PerynatusHbie: MnaHMPYIOT CBOM AeNCTBMA C NOCTaBNEHHOM 3a4a4ei u
YC/I0BMAMM ee peLleHUs, OLEeHNBAOT NPaBUIbHOCTb BbINMOJHEHUA
nenctema

13.Koppo3una xumn4yeckaa n
3/1eKTPOXMMMUYECKan. 3almTa MeTaanos oT
KOppo3uu.

O6bACHATD, YTO TaKOE KOPPO3MUA.

Pasnnuatb BUAbI KOppo3um.

XapaKtepusoBaTb cnocobbl 3aLMTbl META/IIOB OT KOPPO3UU.
MNo3HaBaTenbHble:

CamocToATeNbHO BbIAENAIOT U GOPMYNMPYIOT MO3HABATE/bHYIO Lieb,
MCMONb3YIOT 06LMeE Nprembl peLleHna 3a43a4

KoMMyHUKaTUBHbIE JOMYCKAOT BO3MOMKHOCTb Pa3/IMYHbIX TOUEK
3pEHMs, B TOM YMC/IE HE COBNAAAMOLLMX C UX COBCTBEHHOM. U
OPUEHTUPYIOTCA Ha NO3MLMIO NapTHepa B O6LWEHNN 1 B3aMMOLENCTBUN
PerynatusHblie: YUMUTbIBAOT NPABUIO B NIAaHUPOBAHUN U KOHTpO/E
cnocoba pelseHnn

14.MeTannbl B npupoge: 8 cBO6OAHOM BUAE U
B BUAE COeANHEHUN.

Knaccnonumposate GopmMbl NPUPOAHBIX COEANHEHUI METANNOB.
MNo3HaBaTenbHble:

Mcnonb3ytoT Nonck Heobxoanmor MHGopMauumn ana BbINOAHEHUA
yyebHbIX 3alaHWI C UICMONb30BaHWe M yYebHOW nnTepaTypbl
KommyHuKaTuBHbIe KOHTPOIMPYIOT AelicTBME NapTHepa
PerynatusHble: MnaHUPyIOT CBOM AEMCTBUA C NOCTaB/EHHON 3agaveit n
YC/I0BMAMM ee peLleHUs, OLEeHNBAOT NPaBUIbHOCTb BbINOJHEHUSA

nenctema

15.MoHATHE O meTanaypruu.
MupomeTannyprua, rmapomeTannyprua,
3neKTpomeTannyprua. lomeHHbIn npouecc.
MepepaboTKa YyryHa B cTasib. INEKTPONU3
pacnnasoB.

XapakTepusosatb 06Lme cnocobbl NOAYYEHUA METaNOoB.
KOHKpeTM3MpoBaThb 3T cnocobbl NPUMEPaMu 1 YPaBHEHUAMU peakLmit
C COCTaB/IEHNEM 3/IEKTPOHHOTO 6anaHca. OnNucbIBaTb OMEHHBI
npouecc. Pasnnyatb YepHble U LiBETHbIE CMIaBbl, YYryH U CTaslb.
Mo3HaBaTenbHble:

CamocCToATeNbHO BbIAENAIOT U GOPMYIMPYIOT NO3HABATENbHYIO Liesb,
MCMO/b3YIOT 06LME NPUEMbI PELLEHUA 3334

[lonycKaloT BO3MOXKHOCTb PA3/IMYHbIX TOYEK 3PEHUA, B TOM YuC/ie He
COBMAJAOWMX C MX [OMYCKAlT BO3MOMHOCTb Pa3/IMYHbIX TOYEeK
3peHus, B TOM YUC/Ne He COBMAjalolWmx C ux cobcrBeHHoW. U




OPMEHTUPYIOTCA Ha NO3ULMIO NAPTHEPA B OBLLLEHUN U B3aMMOAEWNCTBUM
PerynaTusHble: YUMUTLIBAIOT NPaBUIIO B NIAHUPOBAHUM U KOHTPOIE
cnocoba peleHus

16.0606weHne no Teme «MeTannbl u UX
coeanHEeHUA»

BbluncneHne no xummyeckum Gopmynam u ypaBHEHUAM peaKkLmii,
NPOTEKAIOLMX C yHacTUEeM HEMETAIOB U UX COEAUHEHUI.
MpepctasneHne nHpopmaummn no Teme «HemeTannbi» B BUAeE Tabaumu,
CXeM, OMOPHOro KOHCMNEKTA, B T.4. C NnpumeHeHunem cpeacts UKT.
MNo3HaBaTenbHble:

CTpoAT peyeBoe BblCKa3biBaHMe B TMCbMEHHON dopme
PerynatusHble: OcyLLeCTBAAIOT NOLWAroBbli1 KOHTPOJIb N0 pe3yabTaTy

17.KoHTponbHas pabota Ne3. no Teme
«MeTannbl n X coegnHEHUa»

MpoBoANTb OLEHKY COBCTBEHHbIX AOCTUNKEHWUI B YCBOEHUN TEMbI.
KoppeKTnpoBaTb CBOM 3HAHWUA B COOTBETCTBUM C NAAHUPYEMbIM
pe3ynbTaTtom.lMMo3HaBaTenbHble: CTPOAT peyeBoe BbiCKa3biBaHWE B
NUCbMEHHOM popme

PerynatuBHble: OCyLeCTBAAIOT NOLIArOBbI KOHTPO/b N0 pe3ynbTaTty

TEMA 5.
Xumuna un okpyKawowasa

cpepa .

1. CtpoeHue 3emnun: Aap0, MaHTUA, 3eMHaA
KOpa, UX XMMUYECKui coctas. JIutocdepa n eé
XMMMUYECKUI cocTas. MuHepansl. Pygpl.
OcapouyHble nopogbl. [MonesHble UCKONaemble.
XMMMYecKuii cocTaB rugpocdepbl.
XUMMYecKmnii cocTaB aTmocdepbl.

MHTerpmpoBath cBeaeHuA No Gpusmyecko reorpadum B 3HaHUA O
XMMMWYECKOW OpraHn3auum NaaHeTbl.

XapaKkTepu3oBaTb XMMUYECKMI COCTaB reoiormyecknx o6os1o4eKk 3emau.

Pasnnyatb MUHepanbl U ropHble NOPOAbI, B TOM YACNE U PYyAbl.
Mo3HaBaTenbHble:

CTaBaT u GopmynnpytoT Lenun u Nnpobaembl ypoka
KommyHMKaTUBHbIE afieKBAaTHO MCNOJIb3YIOT peyeBble CpeacTBa ANA
3¢ PEeKTUBHOIO peLleHns KOMMYHMKATUBHbIX 33434

PerynatusHble: [1aHMPYOT CBOM AEMCTBUA B CBA3U C NOCTaB/NIEHHOM

3ap,aqel‘/'1 nycnosmamu ee pelieHnA

2. ICTOYHUKM XUMUYECKOro 3arpAsHeHua
OKpYy:KatoLel cpeabl. nobanbHble
3Konornyeckne npobnembl  YenoseyecTsa:
NapHUKOBbIA  3PPEKT, KUCNOTHbIE  [0XKAOM,
030HOBbIE Oblpbl. MexayHapoaHoe
COTPYAHNYECTBO B obnactn OXpaHbl
OKpy)Katowel  cpegbl  OT  XMMMUYECKoOro
3arpAsHeHun. «3eseHan XMmna».

XapaKTepu3oBaTb UCTOYHUKM XMMUYECKOTO 3arpasHeHns oKpyKatoLen
cpepbl. OnucbiBaTb rnobanbHble 3KoAorMyeckne npobaemol
YeNoBeYyecTBa, CBA3aHHbIE C XMMMUYECKMM 3arpA3HeHnem.
MpepnaraTb NyTM MUHUMU3ALUN BO3LENCTBUA XMMUYECKOTO
3arpA3HeHnn Ha OKPYHKaloLLyto cpeay.

Mo3HaBaTenbHble:

Mcnonb3ytoT Nonck Heobxoanmol nHGopMauumn ana BbINONHEHUA
y4ebHbIX 3aaHUI C UCNONb30BaHNE M y4ebHOW AnTepaTypbl
KOMMyHUKaTUBHbIE Y4NTbIBAIOT PasHble MHEHUA U CTPEMATCA K
KOOPAMHALMM Pa3/IMYHbIX NO3ULMIA B COTPYAHMYECTBE
PerynatusHble: YUnTbIBAOT NPaBUIO B NJIAaHUPOBAHUN U KOHTPOJIE
cnocoba pelseHnn

MaTpuoTnyeckoe,
bopmmuposaHme KyabTypsbl
340pOBbSA, TPYAOBOE
BOCMUTaHWE, IKONOMMYECKOE,

TEMA 6.

0606ueHne 3HAHUI NO
XUMMUM 32 KYPC OCHOBHOI
wkKonbl. NMoaroTroBKa K
rocysapcTBeHHOM

1. dusnyecknit cmbica NOPAAKOBOrO HOMepa
3N1eMeHTa B Nepuoamnyeckon cucteme
Xummyecknx anementos . N. Mengeneesa,
HOMepOB Neproaa v rpynnbl. 3aKOHOMEPHOCTH
N3MEHEeHMA CBOMCTB 31EMEHTOB U UX

MNpeactasneHune nHbopmaumm no Teme M3 n MNCX3

O.N. MeHaeneeBa B cBeTe TEOPUM CTPOEHMA aTOMa B BUAE TabauL,
CXeM, OMOPHOro KOHCMNEeKTa, B T.4U. C

npumeHeHnem cpeacts UKT BbinosHeHMe TeCTOBbIX 3a43aHNN.
Mo3HaBaTenbHble:

CTaBAT M GOPMYANPYIOT LLenn 1 Npobaembl YPOKa; 0CO3HAHHO U

MaTpuoTHUEeCKOe, rpaxaaHcKoe,
LLeHHOCTb Hay4YHOro NO3HaHWs,
dbopmunpoBaHune KynbTypbl
37,0p0BbSA, TPYAOBOE
BOCNUTaHue.




MTOI‘OBOﬁ aTTectauum
(TUA).

coeaMHeHuWI B Nneproaax 1 rpynnax s ceete
NpeAcTaBAeHNIA O CTPOEHUN aTOMOB
3/1eMeHTOB. 3HaueHWe NeprmoanYecKoro
3aKOHa.

NPOU3BO/IbHO CTPOAT B YCTHOM U NMMCbMEHHOM popme
KommyHMKaTuBHbIe BnageHne MOHONOTMYECKON U AManormieckom
dopmamu peun

PerynatusHble: MnaHNPyIOT CBOM AEMNCTBUA B COOTBETCTBUM C
NoCcTaBAEHHOM 3afa4eli U YCNOBUAMM ee peann3aunm

2. BUabl XMMUYECKUX CBA3EN U TUMbI
KPUCTa/IIMHYECKUX peLleToK. Bsanmocsasb
CTPOEHMSA U CBOICTB BeLecTs

MpepcTtaBneHne nHoopmaLmm no Teme «Buabl XMMUYECKUX CBA3EN U
TUNbI KPUCTANIMYECKUX PELLETOK» B BUAE TabauL, cxem, ONOpHOro
KOHCMEKTa, B T.4. C npumeHeHnem cpeacts NKT.

BbINo/IHEHME TECTOBbIX 3a4aHUN.

MNo3HaBaTenbHble:

BnagetoT 06Wwum npuemom pelleHuns 3agay

KomMMyHUKaTUBHbIE KOHTPOIMPYIOT AEMCTBUA NapTHepa
PerynatusHbie: Pa3nnyator cnocob v pesynbtaT AenCcTBUA

3. KnaccudumKauma XMMUUYeCcKnX peakumii no
Pa3ANYHbIM NPU3HaKam (4MCI0 M cocTas
pearvpyoLwmx 1 06pasyoLLMXCa BELLECTS;
Ha/IM4me rpaHuLbl pasgena ¢as; Tennosomn
3¢ deKT; U3MeHeHne cTeneHen oKNCNeHNUs
aTOMOB; MCMO/Ib30BaHME KaTaM3aTopa;
HanpaB/ieHWe NPOTEKaHWSA).

MpeactaBneHve nHbopmaLmmn no teme «KnaccmduKaLuma XMMUYECKUX
peakumii No pasMyHbIM NpusHakam. CKOPOCTb XMMUYECKUX peakuuii» B
BMAe Tabaumu, cxem, ONOPHOTrO KOHCMEKTa, B T.4. C NPUMEHEHNEM
cpeacts UKT.

BbINONHEHWE TECTOBbIX 3a4aHUA.

MNo3HaBaTenbHble:

BnagetoT 06Wwum npuemom pelleHuns 3agay

KoMMyHUMKaTUBHbIE KOHTPOAUPYIOT AeNCTBUA NapTHepa
PerynatusHbie: Pa3nnyator cnocob v pesynbtaT AencTBUA

4. MpocTble 1 cnoxHble BelecTsa. MeTannbl 1
HemeTannbl. CocTas, Knaccupukaums

MNpepactasneHune nHdopmaumm no teme «Knaccudumrauma
HeopraHMYecKnx BeLLecTB» B BUAeE Tabanl, cxem, ONOPHOTO KOHCMEKTA,
B T.4. C NnpumeHeHuem cpeacts UKT.

BblnonHeHMe TeCTOBbIX 3a4aHWUN.

MosHaBaTenbHble:

BnagetoT o6wum npuemom pelueHuns 3agad

KoMMyHMKaTUBHbIE KOHTPOAUPYIOT AeNCTBUA NapTHepa
PerynatusHble: Pa3sinyatoT cnocob v pesynbtaTt AeincTeua

5. Obuwme xMmnyeckmne CBOMCTBa OKCUAO0B U
rMAPOKCMA0B (OCHOBAHWIA, KUCAOT,
amdoTepHbIX rMAPOKCUAOB), conu B cBeTe T/,

MpepctaBnexHve nHbopmaumm no teme «Knaccuobukauma
HeopraHMYecKnx BeLLecTs» B BUAE Tabaul, cxem, ONOPHOIO KOHCMEKTa,
B T.4. C npumeHeHunem cpeacts UKT.

BbinosHeHWe TecToBbIX 3a4aHUM.

MNo3HaBaTeNbHbI €:

BnagetoT 06Wwum npuemom pelleHuns 3agay

KoMMyHUKaTUBHbIE KOHTPOAUPYIOT AeNCTBUA NapTHepa
PerynatusHbie: Pa3nnyator cnocob v pesynbtaT AencTBUA

6. KoHTponbHaA paborta N24 no teme
«0606ueHMe 3HaHWUI MO0 XMMUU 3a Kypc
OCHOBHOM LIKO/bI»

MNo3HaBaTeNbHbI €:

BnazetoT 06LLMM NpuemMom peLleHums 3aad

KoMMyHMKaTUBHbIE KOHTPOMPYIOT AeiCTBUA NapTHeEpa
PerynaTuBHble: OCYLLECTBAAIOT NOLWAarosblil U UTOrOBbIN KOHTPOb MO
pesynbTaty




7. leHeTMuecKue pAA4bl MeTanna, HemeTanna u
nepexoaHOro metanna

MNpepacraBneHne nHdopmaumm no Teme «lFeHeTMyeckme paapl MeTanna,
HemeTanna U NepexoaHoOro MeTania» B Buae Tabaul, cxem, ONopHOro
KOHCMEKTA, B T.4. C npumeHeHnem cpeacts UKT.

MNo3HaBaTenbHble:

BnagetoT 06WwWum npuemom pelleHuns 3agay

KoMMyHUKaTUBHbIE KOHTPOAMPYIOT AeNCTBUA NapTHepa
PerynatuBHble: Pa3nnyatot cnocob v pesynbtaT AencTBua
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