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YpoBeHb 00pa3zoBaHus (KjJacc) OCHOBHOe 00lee odpa3oBaHue, 8-9 kiacc
KonnuectBo yacoB 136

Yuurens SpociaaBckas SApociaBHa I'eHHaabeBHA

[Iporpamma pa3pabotaHa B COOTBETCTBUU U HA OCHOBE:

- (enepanbHOrO TOCYJAPCTBEHHOTO OOPA30BaTEIBLHOTO CTaHAApTa OCHOBHOIO
oO1mero oopasoBanus (YTBEPKACH MPUKA30M MHUHUCTEPCTBA 00pa30BaHUs U HAYKH
Poccuiickoit ®enepanuu ot «17» gexadps 2010 r. Ne 1897);

- NPUMEPHOM HPOTrpaMMBbl MO XHWMHUH, BKJIIOUYCHHOM B COAEPKATEIBHBIM pa3ies
MPUMEPHONH OCHOBHOM 00pa30BaTEIBHONW MpPOTpaMMbl 00IIero oOpa3zoBaHUS,
BHECEHHBIX B peecTp 00pa30BaTENBHBIX MPOTpamMM, OJ0OPEHHBIX (eaepaabHbIM
y4eOHO-METOIUUSCKUM 00BETMHECHUEM TI0 00IIeMy 00pa30BaHMIO (IIPOTOKOI OT 8
anpenst 2015t. Ne 1/5);

- y4eOHO-METOMYECKOr0 KOMITIEKCa K JIMHWM W3aaTenbcTBa «Bentana-I'pad»
aBropoB:  Kysnenosa H. E., Turosa U. M, I'apa H. H., 2018r.

- aBTOPCKOH yueOHOM mporpamMmbl «Xumus. Pabodas mporpamma 8-9 kmaccei»
Astopsl H.E.Ky3nenoBa, H.H.I'apa -M., «Bentana-I'pad», 2017 r.



1. IInanupyemble pe3yJibTaTbl OCBOCHHS Y4eOHOI0 nMpeaMeTa «XuMHs».

B xozne mpenojaBanus XUMHH, pabodasi mporpamma mpeaycMarpuBaeT (GpopMupoBaHue y
yJamuxcsi oO0meydeOHbIX yMEHHH W HAaBBIKOB, YHHUBEPCAJIBHBIX CIIOCOOOB ESATEIBHOCTH M
KJIFOUEBBIX KOMIIETEHLIUH.

B sToM HampaBneHMM NpUOpPUTETaAMU ISl y4eOHOro mpeamera «XHMHsS» Ha CTYIEHH
OCHOBHOTI'0 001Iero 00pa3oBaHus SBISIOTCA: MCIOIb30BaHUE Ul IO3HAHUS OKPY)KAIOIIEro MUpa
pa3aMYHbIX METOJOB (HAOMIONEHMS, M3MEPEHUs, OINbIThl, SKCIEPUMEHT); IPOBEACHUE
MIPaKTUYECKUX U J1aboparopHbIX pabOT, HECIOXKHBIX SKCHEPUMEHTOB M OINHUCAHHUE HUX
pe3ynbTaTtoB; HCIHOJB30BAHUE  PA3JIMYHBIX HCTOYHHKOB HMHGOpMAIMK ISl PEIICHHS
MO3HABATENbHBIX 3a/1a4; COOJIIOZICHUE HOPM U MPaBUJI MMOBEICHUS B XUMUYECKUX J1a00paToOpusX,
B OKpY)KaIoIllel Cpefie, a TaKKe MpaBUIl 370POBOTO 00pasa KU3HU.

JIuunocmmuuie pesynomamol 00yueHUA:

1) BOCIIMTAaHUE POCCUHCKOMN T'PaKJaHCKOW MUIACHTUYHOCTH: NATPUOTU3MA, YBAXKCHUS
k OteyecTBY, NPOIUIOMY M HACTOSIIIEMY MHOTOHallMOHAJIBHOTO Haponaa Poccuu; oco3HaHue
CBOEI ITHUYECKOU MPUHAJUIEKHOCTH, 3HAHUE UCTOPUH, A3bIKA, KYIBTYpPbl CBOETO HapoOa, CBOETo
Kpasi, OCHOB KYIbTYpHOrO Hacieauss HapoaoB Poccunm u  dYenoBeuecTBa; YCBOEHHE
I'YMaHUCTHYECKHUX, JEMOKPAaTHUYECKHMX M TPAJUIUOHHBIX IIEHHOCTEH MHOTOHAIMOHAIBHOTO
poccuiickoro o611ecTBa; BOCIUTaHUE YyBCTBA OTBETCTBEHHOCTH U JloJira repe PoauHoi;

2) (hopMHpOBaHHE OTBETCTBEHHOTO OTHOIIEHHS K YYEHHIO, TOTOBHOCTH U
CIIOCOOHOCTH OOYyYaroIIMXCs K CaMOPa3BUTHIO U CaMOOOpPa30BaHUIO Ha OCHOBE MOTHBAIUU K
00y4eHHIO U MO3HAHUIO, 0CO3HAHHOMY BBIOOPY M MOCTPOEHUIO NalbHEUIIeH WHIUBUAYAITLHOMN
TpaekTopuu 00pa3oBaHMs Ha 0a3e OPUEHTHPOBKH B MHpe mpodeccuii U npodeccrnoHaIbHbIX
IPEANOYTEeHUH ¢ y4€TOM YCTOMUYMBBIX IO3HABAaTEIbHBIX HHTEPECOB, a TaKXKe Ha OCHOBE
(GOpMHPOBAHUS YBOXKUTEJIBHOTO OTHOLIEHMS K TPYLY, Pa3BUTUS ONbITA Y4acTHs B COLMAIBHO
3HAYUMOM TPYIIE;

3) (hopMHpOBaHKE LIETOCTHOIO MHPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIECTBEHHOHN NMPAKTUKH, YUYUTHIBAIOIIETO COLMAIBHOE, KYJIBTYpHOE,
A3BIKOBOE, [YXOBHOE€ MHOI000Opa3nue COBPEMEHHOI0 MUPa;

4) (dopMHpOBaHHE  KOMMYHUKaTHBHONH  KOMIETEHTHOCTM B  OOLIEHUM U
COTPYAHUYECTBE CO CBEPCTHMKAMH, NETbMHU CTapLIEro M MIAJIIEro BO3pacra, B3pOCIbIMHU B
nporecce o0pa3oBaTeabHOM, OOIIECTBEHHO MOJIE3HOM, YUeOHO-HUCCIIeN0BaTENbCKON, TBOPUECKOM
U IPYTUX BUJIOB JI€STEIbHOCTH;

5) (opMHpOBaHHE LIEHHOCTH 3/10pOBOr0 M 0€30macHOro obpasza >KM3HM; YCBOEHHUE
IPaBUJI MHAMBHUJYAIBHOTO M KOJIJIEKTUBHOIO O€30IIaCHOTO IOBEJEHHS B UpE3BbIYAHBIX
CUTYyalLlUsIX, YIPOKAIOIIMX JKU3HU U 3/10pOBBIO JItO/IEH, MpaBWJl IOBEACHUS Ha TPAHCIIOPTE U Ha
J0porax;

6) (GopMHpOBaHHE  OCHOB  JKOJIOTMYECKOM  KyJbTYpbl,  COOTBETCTBYIOLICH
COBPEMEHHOMY YPOBHIO 3KOJOTHMYECKOTO MBILIUICHUS, Pa3BUTHE OIBITA 3KOJOIMUYECKU
OpUEHTUPOBAHHOM, pe(IeKCHBHO-OIICHOUYHOM M MPAKTUYECKOH AEATENbHOCTH B MKU3HEHHBIX

CUTYaIUSX.
Memanpeomemmuie pe3ynbmanmsl 00yueHUA .
1) YMEHHE CaMOCTOSITEIbHO ONPEACISITh LEMH CBOEro OOy4YeHHUs, CTaBUTh U

dbopmymnupoBarh sl cebs HOBBIE 3a/lauu B yu€Oe M MMO3HABATENbHOMN JeATeIbHOCTH, Pa3BUBAThH
MOTHBBI U HHTEPECHI CBOEH MO3HABATEIBHOM IEATETHHOCTH;

2) YMEHHE CaMOCTOSITENTbHO TUIAHUPOBATh MYTH JOCTHXKEHHsS IIeNiei, B TOM YHUCIE
aIbTEpPHATUBHBIE, 0CO3HAHHO BHIOMpaTh Hanboee Y3PPEKTUBHBIE CIIOCOOBI PEIICHHs YIEOHBIX U
MMO3HABATEIbHBIX 33144,

3) YMEHHUE COOTHOCUTh CBOM JCHCTBUS C IUIAHUPYEMBIMH pe3ylbTaTaMH,
OCYIIECTBIISATH KOHTPOJIb CBOEH JESITENTFHOCTH B TIPOIECCE JOCTUKECHHSI pe3y/IbTaTa, ONPeNesTh
CHOCOOBI JEMCTBHI B paMKax MPEIIOKEHHBIX YCIOBUN U TpeOOBaHUU, KOPPEKTUPOBATH CBOU
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JIEMCTBUS B COOTBETCTBUU C U3MEHSIOLIENCA CUTYaLUEN;

4) YMEHHE OIICHUBATH MPABUJIBHOCTH BBHIMOJIHCHUS y4eOHOW 3a/iaud, COOCTBEHHBIC
BO3MOKHOCTH €€ pellIeHNs;

5) BJIAJICHUE OCHOBAaMU CAaMOKOHTPOJIS, CAMOOLICHKH, TPUHATHS PELIEHUA U
OCYIIECTBIICHUSI 0CO3HAHHOTO BBIOOpA B y4eOHOU M IMO3HABATEIILHOM JIEATEIBHOCTH;

6) YMEHHUE OMpPENEesaTh MOHATUS, CO3/1aBaTh 0000IEHNs, YCTaHABIUBATh AHAJIOTHH,
KJIACCHU(UITUPOBATh, CAMOCTOSITEIIBHO BBIOUPATh OCHOBAHUS U KPUTCPUU IS KJIACCH(HUKAIIWH,
YCTAHABIMBATh  IPUYMHHO-CJIEACTBEHHBIE  CBS3HU, CTPOUTh JIOTHYECKOE PACCYXKJCHHE,
yMO3aKIIoueHue (MHAYKTUBHOE, JICYKTUBHOE U TI0 aHAJIOTHH) U JIEJIaTh BHIBOJIBL;

7) YMEHHUE CO3/1aBaTh, IPUMEHSTh U MPEoOPa30BbIBATh 3HAKU U CUMBOJIbI, MOJEIU U
CXCMBbI AJId pCIICHUA y‘-Ie6HI>IX U IIO3HABATCJIbHBIX 3aJ1a4,

8) CMBICJIOBOC YTCHHUE;

9) YMEHHE OPTraHHU30BbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JIETEIILHOCTh

C YYUTEJIEM M CBEPCTHUKAaMU; pabOTaTh MHANBH/IYaIbHO U B IPYIIIE: HAXOAUTh OOIIee pelieHne
U paspemaTb KOHQIMKTBI HAa OCHOBE COIVIACOBAHMS MO3UIMM M ydé€Ta HMHTEPECOB;
(dhopMynupoBarh, apryMEHTUPOBATH U OTCTaUBaTh CBOE MHEHUE;

10) YMEHHME OCO3HAHHO MCIIOJIB30BATh PEYEBBIE CPEICTBA B COOTBETCTBUU C 3ajadei
KOMMYHHKAIIMKM JUIsI BBIPAXKEHUS CBOUX YYBCTB, MbICIIE M MOTPEOHOCTEW; IUIAHMPOBAaHUSA U
pEeryisiliiM CBOEM IEATEIbHOCTH; BIIAJICHUE YCTHOM M IMCBMEHHOW pPEYbI0, MOHOJIOTMYECKOU
KOHTEKCTHOU PEYbIO;

11) dbopMUpoBaHHE U Ppa3BUTHE KOMIIETEHTHOCTH B OOJAacTH HCIOJIb30BAHUSA
MH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;
12) (hopMHpOBaHKE U Pa3BUTHE SKOJIOTUYECKOTO MBIIUIEHUS, YMEHHE MPUMEHSThH €T0

B IIO3HABATCIbHOW, KOMMYHHKATHBHOW, COLMAJBbHONW TPAKTHKE M MpodhecCHOHATBHON
OpHUEHTAINH.

B oOmactu mpeaMeTHBIX pe3ynbTaToB 00pa3oBarebHasi opraHu3amus oomiero oopa3oBaHus
peanusyeT ciaeayrouie 3a1a4n:

1) (¢bopMupOBaHHE TMEpPBOHAYAJIbHBIX CHCTEMATHU3UPOBAHHBIX MPEACTABICHUN O
BEIECTBAX, HMX MPEBpAICHUSIX M MPAKTHUYECKOM TMPUMEHEHHH; OBJIAJICHUE TOHATHIHBIM
anmapaToM ¥ CUMBOJIMYECKUM S3bIKOM XUMHH;

2) 0CO3HaHHe OOBEKTHUBHOM 3HAYMMOCTH OCHOB XMMMYECKOW HayKu Kak oOmactu
COBPEMEHHOTO €CTECTBO3HAHUS, XMMHUYECKHX MPEBPALEHUN HEOPraHMUYECKUX U OPraHMYeCKHX
BEIIECTB KaK OCHOBBI MHOTHUX SIBIIGHUH JKMBOM M HEKHBOW NPUPOAbI; YIIyOJIeHHE
MIPEJCTaBICHUN O MaTepPUAILHOM EIMHCTBE MUDA;

3) OBJIaJICHHE OCHOBAMU XHMHUYECKOW TPAMOTHOCTH: CIIOCOOHOCTBIO aHATU3UPOBATH
1 00BEKTUBHO OLICHUBATh KU3HEHHBIC CUTYAllMH, CBA3aHHbBIE C XMMHEH, HaBbIKaMHU 0€30MaCHOTO
oOpallleHus C BEeUIECTBAMH, UCIOIb3yeMbIMH B MOBCETHEBHOM KU3HU, YMEHUEM aHAIM3UPOBAThH
U IUIAHUPOBATh SKOJOTHYECKH Oe30MacHO€ TMOBEACHHE B LEISIX COXPAaHEHHUS 3J0pPOBbI U
OKpY>Kalolleil cpenpl;

4) (hopMUpOBaHHE YMEHUIN YCTAaHABIMBATh CBS3U MEXIY peallbHO HaOIrqaeMbIMU
XUMHYECKUMHU SBJICHUSIMH M TIPOIECCAMU, TPOUCXOSIIUMUA B MUKPOMUPE, OOBSICHATH IPUYHUHBI
MHOTO0Opa3usl BEIIECTB, 3aBHCHUMOCTh HMX CBOMCTB OT cOCTaBa W CTPOEHHS, a TaKkKe
3aBUCHUMOCTb TPUMEHEHHS BEIIECTB OT UX CBOMCTB:

5) NpUOOpPETEHNE OMbITa HUCIOIB30BAHUS PA3NUYHBIX METOJOB M3YU€HHUS BEUIECTB:
HaOMIONEHNs 32 UX MPEBPAIICHUSIMHU NPU MPOBEACHUN HECIOKHBIX XUMHUECKUX IKCIIEPUMEHTOB
C MCIOJIb30BaHUEM Jab0OpaTOPHOTO 0OOPYIOBaHUS U IPUOOPOB;

6) (dhopMupoBaHUE TPENCTABICHUN O 3HAUYEHUU XWMUYECKOW HAyKd B pEIICHUU
COBPEMEHHBIX SKOJOTHYECKUX MpPOOIeM, B TOM YHCIE B MPEIOTBPAIICHUM TEXHOTCHHBIX H
AKOJIOTHYECKUX KaTacTpod.

IIpeomemnmnuie pezynomamot 00yuenus
1.B no3naBarenbHOM cdepe:
e JaBaTh OMpEJCNICHUS] U3YUYCHHBIX MOHSITHI: BEIIECTBO (XUMUYECKHI 3JIEMEHT, aTOM, HOH,
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MOJIEKYNA, KpUCTAJJIMYECKass pELIETKa, BELIECTBO, MPOCTHIE U CIIOXHBIE BEIIECTBA,

XUMu4eckas (opmynia, OTHOCHUTENIbHAs MOJIEKYJISpHas Macca, BAJIEHTHOCTb, OKCHJIBI,

KHCIIOTBI, OCHOBAaHHSA, COJH, aM(OTEpHOCTh, HWHAUKATOP, NEPUOJIUUYECKUN 3aKOH,

MepuoAnYecKasl CUCTEMa, H30TOIbI, XMMHUYECKass CBSI3b, 3JIEKTPOOTPULATEIHHOCTD,

CTENEHb OKMCIICHUS], DJICKTPOJIUT); XUMHUYECKash peakuus (XUMUYECKOE YpaBHEHUE,

IE€HETUYECKasi CBS3b, OKHCIIEHHUE, BOCCTAHOBJIEHME, DJIEKTPOJUTHUECKAs AUCCOLUAIIMS,

CKOPOCTh XUMUYECKOW PEAKINN);

® OMNHUCHIBaTh JEMOHCTPALIMOHHBIE U CaMOCTOSITEIHHO IIPOBEAEHHBIC SKCIEPUMEHTHI,
HCIIOJIb3YS JAJISl 3TOTO €CTECTBEHHBIN (PYCCKHM, POJHOM) A3bIK U SI3bIK XUMUU;

® ONHUCHIBATh M pa3iinyaTh U3yYCHHBIE KJIACCHI HEOPTaHWYECKUX COCAMHEHUH, MPOCThIEC U
CJIOKHBIE BEIIECTBA, XUMHUYECKUE PEAKIUH;

e KjaccUUIUPOBATH U3YYCHHBIC OOBEKTHI U SIBJICHUS;

e HabOmOIaTh JEMOHCTPUPYEMBIE W CAMOCTOSITENIbHO MPOBOJUMBIE OTBITHI, XUMUUYECKHUE
peaKIfy, MPOTEKAIOIINE B IPUPOJIE U B OBITY;

e JleNaTh BBIBOJBI M YMO3AKIIOUEHUS U3 HAONIOJACHHM, W3YYEHHBIX XHMHUYECKHX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBONMCTBA HEM3YUYEHHBIX BELIECTB 10 AHAJIOTUH CO
CBOWCTBAMM M3yYEHHBIX;

® CTPYKTYpHpPOBATh U3yYEHHBIN MaTepHall 1 XUMUUYECKYI0 WH(POPMAIIHIO, TIOTYYEHHYIO U3
JIPYTUX UCTOYHUKOB;

® MOJEJIHMPOBAaTh CTPOCHHE aTOMOB 3JIEMEHTOB NEPBOTO — TPETHETO NEPUOAOB (B paMKax
M3Y4YEHHBIX MOJI0KeHn Teopun J.Pezepdopaa), cTpoeHrne MpoCcTeHITmX MOJIEKYIL.

2.B 11IeHHOCTHO-OpUEHTAIIMOHHOH cepe:
® aHaJNM3UPOBATh U OICHUBATh TOCJIEICTBUSA [UIS OKpYXaroleid cpeasl ObITOBON U
MIPOU3BOJICTBEHHOH JCATEIHPHOCTH YEJIOBEKA, CBA3AHHON C TTepepadOTKOM BEIIECTB.
3.B TpynoBoii cdepe:
® [IPOBOJUTH XMMUYECKUN IKCIIEPUMEHT.
4.B cdepe 6e30macHOCTH KUZHEIEATESITLHOCTH:

® OKa3bIBATh NEPBYIO MOMOILb IPHU OTPABJIECHUSX, OKOraxX U IPYTrUX TPAaBMax, CBA3aHHBIX C
BEI[ECTBAMU U JJaOOPATOPHBIM 000PYJOBaHUEM.

SMOLMOHAIBHO-TIOJNIOKUTEIBHOE MPUHATHE CBOEH OSTHUYECKOW NPUHAIICKHOCTH U
MPUHATHE IPYTUX HApOJOB MHUDPA;

- TOJIEPAHTHOCTb;

- I00OBB K MPUPO/IE;

- YMEHHUE BECTH JIUAJIOT Ha OCHOBE PABHONPABHBIX OTHOIIEHUI Y B3aUMHOI'O YBaXKEHUSI.

MeTtanpeaMeTHble pe3y/ibTaThl.

[Iporpamma oGecrnieunBaeT 00ydarOIIMMCsl OpPraHU3allii0 CBOEH yueOHOM IesATenbHOCTH
yepe3 chopmupoBanHbie YY1,

Pezynamuenvie YY/I.

BbINYCKHUK HAYYNTCSH:

- OpraHU30BBIBaTh CBOKO JIEATENBHOCTH, OMpPENEeNsTh €€ IeNu U 3a/adyd, BbIOMpaTh
CpelICTBa peanu3aliy Ledd U NPUMEHATh HMX Ha MPAKTUKE, OLIEHUBATh JTOCTUTHYTHIC
pe3ynbTaThl;

- yMeTh BECTH CAMOCTOSITENbHBIM TMOWCK, aHaJIH3UpPOBaTh, OTOWMpaTh HH(OPMALHIO,
nmpeoOpa3oBbIBaTh €€, COXpaHATh, IepeaaBaTh M Mpe3eHToBaTh ¢ mnomompi TCO wu
MH(OPMALIMOHHBIX TEXHOJIOTUH;

- OpraHu30BBIBATH CBOK JKM3Hb B COOTBETCTBUU C OOIIECTBEHHO 3HAYUMBIMU
npenctaBieHusiMu 0 30XK, mpaBax M O0O0S3aHHOCTSX TpaKTAHWHA, [EHHOCTSIX OBITUA H
KYJIbTYpBbI, COLIMAJIBHOTO B3aUMOJICICTBNUS;

- YMETh OIICHHBATh C MO3UIIHUNA COIMAILHBIX HOPM COOCTBEHHBIE MOCTYMKHU U MOCTYIKU
JIPYTUX JIOJIEH;

Ho3naeamenvnvie YY /1.



BbinyckHHUK HayuHuTCs:
- CaMOCTOSITEJIBHO J€JIaTh CBOM BBHIOOP B MUPE MBICJIEH, UyBCTB U LIEHHOCTEW U OTBEYATh
3a 3TOT BEIOOD;
- CaMOCTOSITEIbHO BHIOMPATh KPUTEPHUHU IS KITACCU(PHUKALINH;
- CaMOCTOSITEIBHO BBIACTATH U (POPMYIIMPOBATH TIO3HABATENILHYIO IIEJIb;
- OCYILIECTBJIATH IOUCK HEOOX0muMON HH(pOpMaIum, B ToM uncie ¢ nmomomipio UKT;
- 0CO3HAHHO O(OPMIISITH PEUEBOE BHICKA3bIBAHHE B YCTHOW M MUCbMEHHOU (hopMe;
- YCTaHaBJIMBATh IPUUYMHHO-CJIECTBEHHBIE CBSI3U U JI€NaTh BHIBOJbI;
- MpeoOpa3oBBIBaTh HH(OPMAIIHIO U3 OJHOTO BUA B JPYroi (CXeMy B TEKCT);
- OCYHIIECTBIISTH CMBICIIOBOE UTEHHUE, U3BIIEKAaTh HEOOXOJMMYIO HH(POPMALIHIO U3 TEKCTOB
Pa3IUYHbIX XKAHPOB;
Kommynuxkamuenwvie YY /1.
BoinyckHUK HayunTCs:
- CAMOCTOSTEIBLHO OPraHU30BbIBATH y4eOHOE B3aUMOJIEHCTBUE B IPYIIIIE,
- OCO3HAHHO HCIIOJIb30BAaTh PEUYEBbIE CPEJCTBA JUISI BHIPAYKEHUSI CBOMX MBICIEH, yMETh
o0wIaThCs, pacipeaensaTh POIH, JOrOBapUBATLCS APYT C IPYIOM;
- IPUHUMATh TOUKY 3pEHUS JIIOJIel, UMEIOIINX UHYIO O3ULIUIO;
- OTCTanBaTh CBOIO TOUKY 3PEHMS, IPUBOIUThH apTyMEHTHI, MOATBEPK1ast UX (haKTaMu.

Dopmuposanue UKT-komnemenmuocmu 00y4aroujuxcs.
BrimyckHuK HayduTCs:

. Co37aBaTh  pPA3IMYHBIE TEOMETPHYECKHE OOBCKTBI C  HCIIOJIb30BAHHEM
BO3MOHOCTEH CrICUaJIbHBIX KOMIIBIOTCPHBIX HHCTPYMCHTOB,

. BBICTYNaTh C  ayAUOBHACONOJACPKKOM, BKIIOYas BBICTYIUIGHHE MEpen
JIMCTAHIMOHHOW ayJAUTOPUEH;

. y4acTBOBaTh B OOCYXKIeHWU (ayauo-Buaeo-(GopyMm, TEKCTOBBIA (opym) ¢
HCMOJIb30BAHUEM BO3MOKHOCTEN MHTEpHETA;

. WCIOJIb30BaTh BO3MOXKHOCTH 3JIEKTPOHHOM TOYTHI JUIsi HUH()OPMALIMOHHOTO
oOMeHa;

. BECTH JINYHBIN JHEBHHK (OJIOT) ¢ UCIIOJIB30BAaHUEM BO3MOXKHOCTEel MHTEepHETa;

. OCYILIECTBIISITH  0Opa3oBaTeIbHOE  B3aUMOJEHCTBHE B  HMH(DOPMALMOHHOM
MIPOCTPAHCTBE 00PA30BATEIBHOTO YUPEKICHNUS;

. co0iroAaTh HOpMBI MH(GOPMAIMOHHOMN KYIbTYpbI, STUKU U IPaBa; ¢ YBaKCHHEM
OTHOCHUTCS K 4aCTHOM nHGopMaluu 1 MHGOPMAIIMOHHBIM ITpaBaM JIPYTHX JIIOJIEH;

. BBOJIUTH PE3yJbTaThl U3MEPEHUH U Ipyrue uudpoBbie JaHHBIE 111 UX 00pabOTKH,
B TOM UYHUCJI€ CTATUCTUYECKOH, U BU3yallU3alllH;

. IPOEKTUPOBATh U OPraHU30BBIBATH CBOIO WHAMBUAYAJIBHYIO M TPYMIOBYIO

JeATelbHOCTb, OPraHU30BBIBATh CBOE BpeMs ¢ ucnoib3oBanuem MKT.
OcHogvl yuebno-uccne006amenbCKoil U nPOeKmMHOU 0eamenbHOCHu.
BbInmyckHUK Hay4uTCS:

. IJIAaHUPOBATL W  BBIINIOJIHATDH yqe6Hoe HCCICOJOBAHUC H y‘le6HHI>i IMPOCKT,
HCIIOJIb3YA 060py,u0BaHHe, MOZICIIN, METOAbI U ITPUCMBI, AACKBATHBIC HCCHeﬂyeMOﬁ Hp06JIeMBI;

. BLI6I/IpaTL H UCII0JIB30BAaTh METO/IbI, PCIICBAHTHLIC paCCManHBaeMOﬁ np06ﬂeMe;

. paciio3dHaBaTb U CTaBUTb BOIIPOCHI, OTBETbI HAa KOTOPLIC MOT'YT OBITh MMOJIY4YCHBI

IIYTEM HAYYHOTI'O UCCIICAOBAaHM, OT6I/IpaTL aJICKBATHBIC MCTOJbI NCCIICIOBAaHM, (I)OpMYJ'II/IpOBaTB
BBITCKAOIIUEC U3 UCCIICAOBAHHA BBIBOIbI,

. HUCTIOJIB30BATh TaKHUE€ CCTCCTBCHHO - HAYYHBIC MCTOJAbI W IIPUEMbI, KakK
Ha6J'IIO,Z[eHI/IC, IIOCTaHOBKaA HpO6HCMBI, BBIIBUKCHU A "XOpOIJ.ICﬁ FI/IHOTCSBI", OKCIICPUMCHT,
MOJCIUPOBAHUC, UCIIOJIB30BAHUC MATCMATHYCCKUX MOHCHCﬁ, TCOPCTUICCKOC O6OCHOBaHI/Ie,
YCTAHOBJICHUC I'paHUL] IPUMCHUMOCTH MOJCIIN (TeOpI/II/I);

. HCIIOJIb30BATh HCKOTOPBIC MCETOJAblI IOJTYUCHUSA 3HaHI/II71, XapaKTCpHbIC I
CONUAJIBHBIX U HCTOPUYICCKHUX HAYK: IMOCTAHOBKA HpOGJ’IeMLI, ompoca, OIMMCaHUuC, CPAaBHUTCIIBHO -
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UCTOPHYECKOE  ONHCAaHUE, OOBICHEHHWE, HCIOJb30BAHWE  CTAaTHCTUYECKUX  JIAHHBIX,
uHTEepHpeTanus (HakTos;

. SICHO, JIOTUYHO M TOYHO HM3JIaraTh CBOIO TOYKY 3pPEHHS, HCIIOJIb30BATh S3BIKOBBIC
CpEICTBa a/IeKBaTHbIE 00CyX1aeMoii mpoleme;

. oTnn4YaTh (PakThl 0OCYXKJACHWUH, MHEHUH W OLEHOK, KPUTUYECKH OTHOCUTCS K
CY)XJICHHSIM, MHEHHSIM, OLIEHKA, PEKOHCTPYHPOBATh UX OCHOBAHHUS;

. BUJETh U KOMMEHTHPOBAThH CBSI3b HAYYHOTO 3HAHUS M IIEHHOCTHBIX YCTAHOBOK,
MOPAJBHBIX CY)KJICHUN NIPY TIOIY4E€HUH, PACTIPOCTPAHEHUU U MPUMEHEHUH HAYYHOTO 3HAHUS.

Cmpamezua cmblc106020 YmeHUA U padboma ¢ meKCHoM.
BeinmyckHuK Haydures:

° OPUCHTHUPOBATH B COJACPIKAHNU TCKCTA U IOHUMATHL €ro HGHOCTHBIﬁ CMBICII,

. HaxOJIUTh B TEKCTE TpeOyeMyro HHPOPMAIHIO;

. pemath yueOHO-TIO3HABaTEIbHbIE U Y4E€OHO-TIPAKTHUECKUE 3a7aud, TpeOyrouue
IMOJIHOT'O U KPUTUYCCKOTO ITOHNMMAaHHA TCKCTA,

) CTPYKTYPUPOBATh TEKCT, HUCHOJB3YyS HYMEpALMIO CTPAHUL, CIIMCKH, CCBUIKH,

OTJIaBJICHUS;, TPOBOJWUTH TPOBEPKY MPABONUCAHMS; HCIOJb30BaTh B TEKCTE€ TaOJIMIIbI,
M300paxeHus;

. MpeoOpa3oBbIBaTh  TEKCT, HCIOJIb3YS  HOBble  (OPMBI  MpeACTaBICHUS
uHpopmauuu: QGopmynbl, Tpaduky, JgUarpamMMmbl, TaOJIWLbI, TEPEXOAUTH OT OJIHOTO
MIpe/ICTaBJICHUS] TaHHBIX K APYTOMY;

. WHTEPIPETUPOBATH TEKCT;

. OTKIIMKAThCSI Ha COJIEP)KaHUE TEKCTa,

. OTKJIMKAThCs Ha (JOpMy TEKCTa: OICHUBATh HE TOJILKO COJEP)KaHHE TEKCTa, HO U
ero Gpopmy, a B IIEJIOM - MACTEPCTBO €r0 MCIIOTHEHHUS;

. Ha OCHOBE HMMEIONIMXCSI 3HAHWHA, XHU3HCHHOTO OIBITA IOJBEPTraTh COMHEHHIO

JIOCTOBEPHOCTh HUMEIOIIEHCS WHPOpManuu, OOHAPYKHBATh HEIOCTOBEPHOCTh IOTydaeMOi
nHpopMmaruu, mpoOesbl B MHPOPMAIIMKA U HAXOIUTh ITYTH BOCTIOJHEHHUS 3TUX MPOOEIIOB;

. B Ipolecce paboTbl C OAHMM WM HECKOJbKUMU HCTOYHUKAMHU BBISIBIISTDH
COJIEp’KallyI0Ccsa B HUX IPOTUBOPEUUBYIO, KOH(GIUKTHYIO HH(POPMALIUIO;
. UCIIOJIb30BATh MOJTYYEHHBII OMBIT BOCIPUATUS MH()OPMAIIMOHHBIX 0OBEKTOB IS

oOoraiieHus] 9yBCTBEHHOTO OTIBITA, BRICKA3bIBATH OIICHOYHOE CYXKJICHHE H CBOIO TOUKY 3PEHUS O
MOJTyYCHHOM COOOIICHHUH (MPOYUTAHHOM TEKCTE).

@opMuUpoOBaHUeE MPeIMETHBIX Pe3yIbTATOB

B pe3syabrare m3ydyeHusi XMMHHM HAa 0a30BOM YpoBHe B 8 KJjacce yvyamiuecsi J0JIKHbI
3HATh:
- OCHOBHbIE (DOPMBI CYIIECTBOBAHHMS XMMMUYECKOTO 3JIeMEHTa (CBOOOIHBIE aTOMBI, NPOCThIE U
CJIO’KHBIE BEIIECTBA);
- OCHOBHBIE CBEICHUS O CTPOEHUH aTOMOB 3JIEMEHTOB MaJIbIX I1EPHOJIOB;
- OCHOBHBIE BUJIbl XUMUUECKUX CBSA3EH; TUIIbI KPUCTAJUIMYECKUX PELIETOK;
- (akTophl, OMpeNensIonNe CKOPOCTh XUMHYECKHUX pEaKkIUi M COCTOSIHHE XUMHYECKOro
paBHOBeCHS;
- TUTIOJIOTHIO XMMHUYECKUX PEaKLUi M0 Pa3IMuHbIM IPU3HAKaAM;
- Ha3BaHMs, COCTaB, KJIACCHU(PUKALMIO M CBOMCTBA BaXHEWIIMX KJIACCOB HEOPTraHUYECKHX
COEIMHEHUH C MO3ULMI OKHCIEHUSA-BOCCTAaHOBIICHHUS.
BbInycKHUK HAYYUTCH !
- IPUMEHSATH CIEAYIOLINE MMOHATUA: XUMUYECKUIN AIEMEHT, aTOM, U30TOIIbI, HOHBI, MOJIEKYIIbI;
- IPOCTOE U CI0KHOE BELIECTBO;
- AJUIOTPONUS;
- OTHOCHUTENbHAs aTOMHAas M MOJEKYIsIpHash MaccChl, KOJUYECTBO BELIECTBAa, MOJSpPHAas Macca,
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MOJISIpHBIN 00BEM, YUCIIO ABOTAIPO;

- 3JIEKTPOOTPULIATENILHOCTD, CTETICHb OKUCIICHHS], OKHUCIUTEIHbHO-BOCCTAHOBUTEbHBIN MPOLIECC;
- XUMHYECKasi CBSA3b U €€ PA3HOBUIHOCTH;

- XUMUYECKasl peakius U ee KiIacCHu(PHUKAINH;

- Pa3BACHATH CMBICT XUMUYECKUX (DOPMYI ¥ YPaBHCHHIA,

- OOBSICHATH JICHCTBUE W3YYCHHBIX 3aKOHOMEPHOCTEH (COXpPAaHEHHS MACChl BEIIESCTB IPHU
XUMUYECKUX PEAKIIUSIX);

- ONpENENsTh CTENEeHU OKHCICHHS aTOMOB XHMHUYECKHUX OJJIEMEHTOB 1O dopMylIamM HuxX
COCIMHEHUH;

- COCTaBJISITb YpaBHEHUS PEAKIUH, OMPENENSITh WX BUJ U XapaKTEpU30BaTh OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIE  pPEAKIMU, ONPEAENATh IO COCTaBy (XUMHUYECKUM  (Qopmynam)
MPUHAJUISKHOCTh BEIIECTB K pPa3WYHBIM KJIaccaM COCIMHEHMM M XapaKTepu30BaTh HX
XUMHYECKHE CBOMCTBA,

- YCTaHABJIWBaTh TEHETUYECKYIO CBS3b MEXKAYy KjlacCaMHd HEOPTraHWYECKUX COCTUHEHUU U
3aBHCHUMOCTh MEK/Iy COCTAaBOM BEIIECTBA M €T0 CBOWCTBAMH;

- o0Opatarbest ¢ 1a00paTOPHBIM 000PYIOBAHHEM;

- coOMoIaTh MpaBuiIa TEXHUKUA 0€30TIaCHOCTH;

- TMPOBOJUTH TMPOCThIE XHUMHYECKHE OIBITHI, HAOMIOMAaTh 3a XUMHUYECKHMH IIPOILECCaMU U
0hOPMIIATH PE3YIBTATHl HAOIIONCHMIA;

- TPOW3BOJUTH pPACUY€Thl 1O XHMHUYECKUM (OpMylTaM U ypaBHEHHSIM C HCIIOJIH30BAaHUEM
M3Y4YEHHBIX TOHATHUH.

TpeGoBanus U pe3yJbTaThbl YCBOCHHSI Y4eOHOT0 MaTepHasia N0 HEOPraHMYECKO XMMUH

9 kJaacc

yuaiuecs J10JKHbI 3HATh:

- TIOJIOYKEHHE METAJUIOB M HEMETAJUIOB B ieproandeckoi cucreme JI.M1.Menneneena;

- o0mue pu3HYecKre ¥ XMMHYECKHE CBOMCTBA METAJNIOB U OCHOBHBIE CITIOCOOBI UX MOJTYUYCHUS;

- OCHOBHBIE CBOMCTBA M MPHUMEHEHHE BAXXHEWIIMX COCAVMHEHHUM  IIETOYHBIX U
IEJIOYHO3EMEILHBIX METAJIJIOB, aJIIOMUHMA;

- Ka4ECTBEHHBIE PEAKIIMU HA BAKHEHIITNE KATHOHBI U AaHUOHBI.

y4amuecs T0HKHbBI YMETh:

- J1aBaTh OMNPEICICHHS M TNPUMEHSTH CICAYIOIIUE TOHSTHS: CIUIaBbI, KOPPO3HS METAJLUIOB,
MEePEX0THBIC JIEMEHTHI, aM(OTEPHOCTH;

- XapaKTepU30BaTh CBOMCTBA KJIACCOB XMMHYECKHX JIEMEHTOB (METAJLIOB), TPYIIT XUMHUYECKUX
2JeMEHTOB (IIEJIOYHBIX M IIEJOYHO3EMENbHBIX METAJIOB) M BaXHEHIIMX XUMHUYECKUX
2JIEMEHTOB (QJIFOMHUHMS, >Kejie3a, cephl, a3oTa, (ocdopa, yriaepoma UM KpeMHHUSA) B CBETE
W3YYEeHHBIX TEOPUH;- paclio3HaBaTh BAXKHEUIITNE KATHOHBI U AHUOHBI;

- pemiath pacuéTHBIE 33/]a4l C UCTIOJIB30BAHUEM H3YyUYCHHBIX MTOHATUH.

2. Conep:xanue yueOHOro npeamera « Xumus». 8-9 kiaccbl

8 ku1ace (2 yaca B Hexes110, Bcero 68 u)

Kypc xumum 8 kmacca mpennosiaraeT u3ydeHue 2-X pasznenoB. [lepBblil MOCBSAIIEH
TEOPETHUYECKUM OOBSCHEHUSAM XUMUYECKUX SBJICHUH Ha OCHOBE ATOMHO-MOJIEKYJISIPHOTO YUEHHUS
U CcO3/1aéT MpouHyto 0a3y A JajdbHEHMIIero u3ydyeHus Kypca XuMun. BTopoit pasznien nocssméx
HU3YYEHUIO DJIEKTPOHHOW TEOPUU U Ha €€ OCHOBE PACCMOTPEHHUIO IMEPUOJUYECKOrO 3aKOHA U
CUCTEMBl XMMMUYECKHX JIEMEHTOB, CTPOCHHUS U CBOMCTB BELIECTB U CYILHOCTH XUMHUYECKHUX
peaKuuu.

Beenenne (3 u4.)



[Ipenmer u 3amaum xumuu. JlaGopaTopHOoe 000pYyAOBaHHWE W TPHEMBI PAOOTHI C HHUM.
[IpaBuna texHuku Oe3omacHOCTH MpH pabore B kabuHere XUMUH. O MOHATUSAX U TEOPHUSIX
XUMHH.

Jemoncrpanuu. Tabmumpl, ciaiiapl, NOKa3bIBAIOIIME HWCTOPHYECKUI TMYTh pa3BUTHS,
JOCTIKEHHS] XMMHUH U UX 3HaYCHHE; JJabopaTopHoe 000pyJ0BaHuUE.

Ipaktuyeckune 3anarusi. l.Ilpuemsr oOpameHuss ¢ J1a6OPATOPHBIM OOOPYAOBAHUEM.
CrpoeHnue riamMeHu.

Paznen 1. BemecTtBa M XMMH4YeCKHe SIBJIEHHMSl C TO3UIUH ATOMHO-MOJIEKYJISIPHOIO

yuenus (43 4)

Tema 1. Xumuveckue 3j1eMeHThl U BellleCTBA B CBEeT€ AaTOMHO-MOJIEKYJISIPHOTO YYeHUSA
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[Tonatue «BemecTBO» B (u3uke W XuMuH. DU3HYECKHE W XUMUYECKHUE SIBJICHHSL.
N3mensromeecs: BemecTBO Kak MpeAMeT u3ydeHus: xumuu. PazoBbie nepexonbl. Omnucanue
BemecTB. ATOMbl. MoJiekyabl. XUMUYECKHUE DJEMEHTHI: WX 3HAKH W CBEJICHUS] M3 HCTOPUH
oTkpeiTUsi. COoCTaB BENIECTB. 3aKOH IOCTOSTHCTBA COCTaBa, XuMuueckue (opmynbl. Dopmbl
CYIIIECTBOBAHUSI XUMHYECKHX AJIEMEHTOB. BemecTBa npocteie U cioxkHbie. [IpocTeie BelecTBa:
MeTauThl W HeMmeTaibl. OOmIas XapakTepucTHKa METalioB M HeMmeTauioB. HekoTopsie
CBEJICHHUS 0 METa/UTaX U HEMEeTau1aX, 00YCIOBIMBAIONINX 3aTPSI3HEHHOCTh OKPYXKAIOMIECH CPEIBI.
Omnucanne HEKOTOPBIX HaWMOOJEe PpacHpOCTPAHEHHBIX IMPOCTBIX  BEMIECTB. ATOMHO-
MonekyispHoe ydeHue (AMY) B xumun. OTHOCHTEIIbHBIE aTOMHBIC M MOJICKYJISPHBIE MAaCCHI.
Cucrema xmmuueckux anemeHToB JI. M. MenneneeBa. OnpeneneHue nepuona W TPYIIIBL.
XapakTepucTUKa TMOJOKEHUS XUMHYECKUX OJEMEHTOB B  IEPHUOJUYECKONW  CHCTEME.
BanentHocth. OrmnpeznenieHHe BAaJIEHTHOCTH M0 TOJIOKEHUIO JJIEMEHTa B NEPHOJNYECKOU
CUCTEME.

KonnuecTBo BemecTBa. Moiib - eAMHUIIA KOJIMYECTBA BelllecTBa. MossipHas macca.
JdemoncTpauuu. 1. duznyeckue 1 XUuMHYECKUE sBJICHUS. 2. I3MepeHune MIOTHOCTH KUAKOCTEN
apeoMeTpoM.

JlabopaTopubie onbIThl. 1. PaccMoTpeHue BemiecTB ¢ pa3iuyHbIMU  (U3HUYECKUMU
CBOMCTBaMH (MeJib, JKeJe30, IIMHK, Cepa, BOJa, XJIOpu HaTpus u 1p.) 2. [Ipumepsl ¢puznueckux
SIBJICHUMN: cru0aHue CTEKISIHHON TPYOKH, KUIISTUEHHE BOJIbl, TUIaBiieHue napaduna. 3. Ilpumepst
XUMHUUYECKHUX ABJICHUN: TOPEHUE JPEBECUHBI, B3aUMOJICCTBUE MpaMopa ¢ COJIIHOU KUCIIOTOH. 4.
N3ydenne 00pa3iioB METaNIOB U HEMETAJUIOB (CEPBI, JKeJe3a, allOMUHMUS, rpaduTta, Meau U 1p.).
5. 3yyeHue CBOMCTB BEIIECTB: HArPEBAHMUE BOJIbI, HarpeBaHue okcuaa kpemuus (IV).

PacuerHble 3agaum. 1. BpluucieHue OTHOCHUTENBHOW MOJEKYASPHOW MAacChl BEIIECTB,
MaccoBOM JONM 3JEMEHTOB MO XHUMHUYECKUM (opmynaM. BeluncieHre MOJSIPHON Macchl
BemecTna. 2. OnpeneneHue Macchl BEIIECTBA MO0 U3BECTHOMY €ro KOJIHMYECTBY U HA00OPOT.

Tema TBopueckoii padoTbl. MmocTpupoBaHHE TMOJOXKEHUH ATOMHO-MOJIEKYISIPHOTO
yUeHHUSI.

Tema 2. Xumnueckne peaknuu. 3aKOHbI COXPAHEHHS MACCHI M JHepruu (6 4)

CymHOCTh, MNPU3HAKM W YCIOBHUS MPOTEKAHHWA XHMHUYECKHMX peakuui. IlpnumnHbl u
HaNpaBJIeHUs MPOTEKaHUS XUMUYECKHUX peakuuid. TemoBoil 3((eKT XUMHUECKUX peaKIMi.
OK30- U DHIOTEPMUYECKHE pEaKLUUU. 3aKOHBI COXpaHEHHMs Macchl M dHepruu. CocraBicHHE
YPaBHEHUN XMMHMYECKUX peakuuil. Pacd€rbl mo ypaBHEHUSAM XUMHUYECKUX peakiui. Tumsl
XUMUYECKUX peaKIfii: pa3ioKeHus, COeIMHEHMs], 3aMellleH ], OOMeHa.

demoncrpanun. 1. Ilpu3Haku npoTekaHUs XUMHUYECKMX pEaKLMH: HarpeBaHHE MEIHOMN
IIPOBOJIOKH; B3aUMOJCHCTBUE PACTBOPOB €IKOI0 HaTpa M XJIOPUAA MEIU; B3aUMOJECHCTBHE
PacTBOPOB YKCYCHOM KHCIIOTHI M THAPOKaOOHATa HATPUsl; B3aUMO/ICHICTBHE PACTBOPOB XJIOPHOTO
JKeJe3a U KPaCHOM KPOBSHOM COJIM; PACTHPAaHHUE B CTYNKE IOPOIIKOB XJIOPUAA AMMOHHMS U
raleHoi u3BecTd. 2. TUNBl XMMMUYECKUX DPEaKIMi: pa3lokeHHEe MallaxuTa; B3auMOJEHCTBHE
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xeiesa ¢ pactBopoM xsopuja meau (II), B3anmopelicTBre pacTBOPOB €1KOI0 HaTpa U XJIOPHOTO
xKelesa.

JlaGopatopHble onbIThl. 6. [IpH3HAKM XMMHUYECKHX pPEaKIMii: HarpeBaHHE MeIHOU
IIPOBOJIOKH, B3aMMOJEMCTBHE PAacTBOPOB E€IKOTO HATpa W XJIOpHAA MEAW, B3aUMOJEHUCTBUE
pPacTBOpPOB YKCYCHOHM KHCIOTHI W TUApoKapOoHara HATpusl. /. THUIBI XMMHUYECKUX PEaKIIHiA:
paznoxenue ruapokcuna meau (1), B3aumoseiicTBue xene3a ¢ pacrBopom xiopuaa memu (11),
B3auMoeiicTBue okcuaa meau (11) ¢ pactBopoM COSTHOM KUCTOTHI.

Pacuernble 3agaun. BeiuncieHre 1o XMMHUYECKUM YPaBHEHUSIM MaccC, KOJIMYECTB BEILIECTB:
a) BCTYNMBIIMX B PEaKIMIo, 0) 00pa30BaBLINXCS B PE3YJIbTaTE pEaKLUU.

Tema 3. MeToabl xumuu (2 4)

[lonsiTHE O METO/IE KaK CPECTBE HAYyYHOI'O MO3HAHMS JEHCTBUTENLHOCTH. AHAIU3 U CUHTE3

BEILECTB — IKCIEPUMEHTaJbHbIe MeTOIbl XUMHUH. [loHsATHE 00 MHANMKaTOpax. XUMHUECKUN

SI3bIK (TEPMUHBI U Ha3BaHUS, 3HAKU, (POPMYIIbI, YpaBHEHHs), €ro BakHeWline (PyHKIUH B

xuMHueckor Hayke. CrocoObl BBIpaKEHHUS 3aKOHOMEpPHOCTEH B XHMMHUM (KayeCTBEHHBIH,

KOJIMYECTBEHHBIM, MaTeMaTHuecKui, rpadudeckuii). Pacyersl B XUMHM, KOJIMYECTBEHHbBIE

XMUMHYECKUE 3aJauu.

JlaGopaTopHble onbIThI. 8. VI3MeHeHHe OKpaCKH HHIMKATOPOB B Pa3IMUHBIX Cpeaax

Jdemoncrpauuu. 1. VccnenoBanne GU3MYECKUX M XUMUYECKUX CBOWCTB BEmIECTBA (BOJIBI,
[IUHKA WK Ap.). 2. Habmonenre u onrcaHne XUMHUECKOW peakiuu (B3aMMOJICUCTBUE IIMHKA C
COJISTHOM KUCJIOTOM WM JIp. ).

PacuerHnblie 3agauun. 1. Beruncienus, CBsI3aHHbIE ¢ IEPEBOIOM €IUHUIL B MEXTyHApOAHYIO
cuctemy emunut (CU). 2. Iloctpoenue rpadukoB W TaOMUIl MO HMMEIOIMHMMCS JaHHBIM O
KOJIMYECTBAX BEILIECTB, PACXOAYIOUIMXCS WIH MOTYYAOIIUXCS B XUMUYECKUX PEAKIUAX.

Tema 4. BeuecTBa B OKpy:Kawoleil Hac Npupojae U TexHuke (6 4)

UYucreie BemecTBa U cMecu. CTeneHb YHCTOTHI M BUJBI 3arps3HEHUs BemlecTB. [loHATHE O

TOMOTEHHBIX U T€TEepOTeHHBIX cMecsiX. CrocoOsl paznenenus: cmeceid. OUnCTKa BEIIECTB —

GWwIbTpOBaHWE, JUCTWUISAIMS, KPUCTALIU3alMs, OSKCTParMpoBaHUE, Xpomatorpadus,

BO3rOHKa. [Ipupo/IHbIE CMECH — MCTOYHUK TOTY4EHHS YUCTHIX BEIIECTB.

[lonsiTe 0 pacTBOpax Kak TOMOTCHHBIX (PU3MKO-XHMHYECKHX CHUCTeMax. PacTBOpUMOCTh
BeniecTB. PacTBopbl. DakTophl, BIMSIOIMIME HA PACTBOPHUMOCTH TBEPIBIX BEIIECTB U Ta30B.
CriocoObI BeIpaKEHUSI KOHIICHTPAIIUH PACTBOPOB: MAacCOBasi I0JIsl pACTBOPEHHOTO BEIIECTBA.

Jemoncrpamnuu. 1. Pa3nenenue cmecei paznuuneiMu Metonamu. 2. Komnekius «Hedrts
u HedTenpoaykTe» 3. PacTBopeHHe BEIIECTB C pa3IUYHBIMU CBoOiicTBamu. 4. YcrnoBus
W3MEHEHHsI PACTBOPHUMOCTH TBEPABIX M Ta3000pa3HbIX BemiecTB 5. TeruioBbie 3(GEKTH MpU
pPacTBOPEHUU: PACTBOPEHUE CEPHOM KHCIOThI, HUTPATa aMMOHHUSL.

JlaGopaTopusbie onbIThl. 9. [IpUroToBieHHEe M pPa3IOKEHUE CMECH JKejle3a M Cephl,
pasnencnue cMmecu HedTu U Boabl. 10. MccienoBanue (U3MYECKUX U XMMHYECKHX CBOMCTB
MPUPOAHBIX BemecTB (u3BecTHsAKOB). 11. CpaBHeHue mpoO BOABI: BOJOMPOBOAHOH, U3
TOPOJICKOTO OTKPBITOTO BOJOEMA.

PacuerHble 3a1auu. 1. BeruncieHne KOHIIGHTPALMHA PACTBOPOB (MAaCCOBOM JI0JIH, MOJISIPHOM)
M0 Macce PacCTBOPEHHOTO BEIECTBA U 00BEMY HIIM Macce pacTBOpUTENs. 2. BrluncieHne Macchl,
o0beMa, KOJIMYECTBA PACTBOPEHHOTO BEIIECTBA M PACTBOPUTENS IO  OMpeIeTIeHHON
KOHIIEHTpPAIIUU PacTBOpA.

IpakTnueckne  3anaTusa. 1.0Ounctka  BemecTB.  2.PacTBOPUMOCTh  BEIIECTB.
3.IIpuroTtoBiieHne pacTBOpa 3aJaHHONM KOHIIEHTPAIUH.

Tema 5. Ilonsitue o razax. Bo3nyx. Kuciaopoa. I'openune (7 u)



[Tonsatue o razax. 3akonbl [ei-Jlioccaka u ABoragpo. Bo3myx — cmech ra3os.

OTHOCHUTENbHAS MIOTHOCTH Ta30B. Kucaopoaq — XUMUYECKHU 371€MEHT U POCTOE BEIIECTBO.

Amnorpormusi. O30H. 3HaueHue 030HOBOro cios 3emiu. [IpoGiema HapymieHUs ero

1esnocTHoCTU. [oBbIIIeHHE COlep KaHusl 030Ha B IPU3EMHOM CJI0€ aTMOc(hepsbl.

[lomyyeHue Kucaopona B TMPOMBINUICHHOCTH W JabopaTopuu. XHMHYECKHE CBOICTBa
kuciopoza. [Iporeccel ropeHust 1 MeAJICHHOTO OKucieHus. [IpuMenenne Kkucinopoaa.

KpyroBopoT kuciopoza B mpupoe.

Jemoncrpamuu. 1. Iomydenune kucnopoma. 2. Cxuranume B aTMocdepe KUCIOpoja
cepsl, yrisi, kpacHoro Qocdopa, xkenesa. 3. OmbIThl, MOATBEPKIAIONIME COCTaB BO3dyxa. 4.
OmnBITH IO BOCIIIIAMEHEHHIO U TOPEHUIO.

Pacuernbie 3agauun 1. OnpeneneHre OTHOCUTENLHON MJIOTHOCTH Ta30B 10 3HAYCHUSIM
UX MOJIEKYJSIpHBIX Macc. 2. OnpezienieHne OTHOCUTENFHBIX MOJIEKYJISIPHBIX Macc ra3000pa3HbBIX
BEIIECTB 110 3HAYEHUIO MX OTHOCUTEILHON TUIOTHOCTH.

Tembl TBOpuUeckux pador. Atmocdepa — Bo3aymrHas o0osiouka 3emin. TeHACHITNH K
n3MeHeHno coctaBa Bozayxa B XXI| B. OCHOBHblIE HCTOYHMKHU 3arpsi3HEHHS aTMOc(hephl.
TpancmopT — OOWMH M3 OCHOBHBIX HCTOYHHMKOB 3arpsi3HEHHS aTMocdepbl. MexayHapoaHoe
COTJIAIIEHUE O 3aIUTe aTMOc(hepshl.

IIpakTuyeckue 3anaTus. 1. [lonydeHue kucaopoaa U U3ydeHHUE €r0 CBOMCTB.

Tema 6. OcHoBHBbIe Kjacchbl Heopranumveckux coeauneHmii (13u). Knaccudukarms

HEOpPraHMuecKnx coeAnHeHud. OKCHABl — COCTaB, HOMEHKIATypa, KiacCu(UKaIus.

[TonaTne o THAPOKCHAAX — KHCJIOTaX W OCHOBaHMsIX. Ha3BaHWsi M COCTaB OCHOBaHWIA.

I'mapokcorpynmna. Knaccudukarnus KucioT (B T. 4. OpraHMYECKHE W HEOPTaHUYECKHE), UX

cocTaB, Ha3BaHus. CocTaB, HA3BaHMS COJICH, IPABHIIA COCTABIICHUS (POPMYJIT COJICH.

XWMHYECKHE CBOWCTBA OKCHJIOB. BimsHHME cocTaBa KHUCIOT Ha XapakKTep MX CBOWCTB (Ha
npuMepax COJISTHOM M cepHOM KHCIOT). OO0Iue XMMHUYECKHE CBOWCTBA KUCIOT. PacTBOPUMOCTh
kucioT. KucnotHeie poxau. Pu3ndeckne CBOWCTBA M CHOCOOBI TIOJYUCHHS IEIOYEH.
XUMHYECKHE CBOMCTBA CoJiel (B3aMMOJICUCTBHE PACTBOPOB COJICH C pacTBOpaMH IICIOYECH M
MeTtaiiamu). ['eHeTHdeckast CBS3b KJIACCOB HEOPraHWYECKHX COEAMHEHUU. AMQOTEPHOCTb.
Oxcuapl W TUAPOKCUABI, obOnamaromue amdorepHsiMu  cBoiictBamu. Kiaccudukanus
HEOPraHMYECKUX BEILECTB.

demoncTrpanuu. 1. OOpasnpl COCIMHEHHMA — TIPEJICTABUTENCH KJIACCOB KHCIOT, COJICH,
HEPACTBOPUMBIX OCHOBAHUI; HIEN0YEH; OKCUIOB. 2,'ONbIThI, HIUTFOCTPUPYIOLIUE CYLIECTBOBAaHUE
TFeHETUYECKON CBSI3M MEXAYy coequHeHusMH Qocdopa, yriepoda, HaTpus, Kaublus. 3.
BzaumopeiictBue kanpuuss U Hatpus ¢ Bojou. 4. JleiicTBUe WHIMKATOPOB. 5. OMBITHI,
WJUTFOCTPUPYIOLIME XUMUYECKUE CBOKMCTBA OT/IEIbHBIX KJIACCOB HEOPTAHUYECKUX COCAMHEHUM. 6.
OOpa3subl MPOCTHIX BEIIECTB M UX COEIUWHEHUHl (OKCHAOB M THUIPOKCHUIOB), O0Opa30BaHHBIX
3JIeMEHTaMH OJIHOTO MEePUOA.

JlabopaTopuble onbIThl. 12. PaccmoTpenue oOpasios okcuaoB (yrinepoaa (IV), Bogopona,
docdopa, meau, kamplus, xkenesa, kpemuwus). 13. HaOmiomeHue pacTBOPUMOCTH OKCHIOB
ATIOMHUHHUS, HATPHsI, KalblKs U Meau B Boje. 14. Onpenenenne cpebl MOTydeHHBIX PACTBOPOB C
MOMOIIBI0 HHAUKaTopa. 15. PaccMoTpenue oOpasioB colieil u onpeaeieHne uX paCTBOPUMOCTH.
16. BsaumopeiicTBue OKCHAOB Kambliuss U ¢ocdopa ¢ BOAOH, ompeneneHue xapakrepa
oOpa3oBaBIIerocsi OKcuaa ¢ MoMoIIbio HHAMKartopa. 17. Bzaumoaeiicteue okcunoB meau (1) u
IIMHKA C pacTBOPOM cepHOi kucnoThl. 18. [lonmyueHune yriekucioro raza u B3auMoIeHCTBUE €r0
c wu3BecTKkOBOM Bojou. 19. MHccnemoBanue CBOWMCTB CONSSHOM W CEpHOM  KHCIOT C
ucnoJib30BanneM uHankKaTopos. 20. B3aumoneiicTBrue MeTamioB (Marausl, IMHKA, )Kele3a, MeJn)
Cc pactBopamu KucioT. 21. V3MeHeHHe OKpacKd HHAMKATOPOB B pacTBOpax MIejoueud. 22.
B3aumojeiicTBue pacTBOpOB KUCIOT €O mieioyamu. 23. BzaumopeiicTBue pacTBOPOB KHUCIOT C
HEpPacCTBOPUMBIMHU OCHOBaHMSMU. 24. [losiyueHre HEpacTBOPUMBIX OCHOBAHUW U HCCIEAOBaHUE
MX CBOMCTB (Ha mpUMepe TUAPOKCH/IA LIUHKA).

IIpakTnueckne padorsl. 1. McciaenoBanue cBOWCTB OKCUAOB, KUCIOT, OCHOBaHUIA.
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Pazngen |l. XumMmnueckue 3j1eMeHTBHI, BelleCTBA M XHMHMYECKHE PeaKkKUWH B CBeTe
3JIEKTPOHHOM Teopum (224)

Tema 7. Ctpoenne atoma (3 4)

Crpoenue artoma. CocTaB sjipa aroma: HpPOTOHBI, HEHUTpoHBL. IM30TOmBl. XuMHUECKHii
JJIEMEHT — ompenenéHuplii Bua aroma. CocTosiHHE JIIeKTpoHOB B aTtome. CtpoeHue
AIIEKTPOHHBIX O0OJIOUEK aTOMOB S-, P-3JEMEHTOB. MecTo 3JIeMEeHTa B TEpPHOIUYECKO
CHCTEME M JIEKTPOHHAs CTPYKTYpa aTOMOB.

JdemoncTpanuu. 1. Moaenu aToMOB pa3IMYHbBIX 3JIEMEHTOB.

Tema 8. Ilepnoauyeckuii 3akon u [lepuoanueckasi cucreMa XUMHUYECKHUX dJjieMeHTOB /I,
N. Menpaeneesa (5 u)

CBoiiCTBa XMMHUYECKHX JJIEMEHTOB M HX TNepuojauyeckue usMmeHeHus. CoBpeMeHHas
TpakToBKa llepmogmueckoro 3akona. llepmoamyeckas cuctemMa B CBETE€ CTPOCHHS aToMa.
®u3ndecKuil CMBICT aTOMHOTO (TIOPSIKOBOTO) HOMEpa XHMHUYECKOTO JJIEMEHTa, HOoMeEpa
nepuojia M Tpymnnbl mepuoanyeckoil cucrembl. CemeiicTBa 3JeMEHTOB (Ha MpHUMepe
IIEJTOYHBIX METAIOB, TAJIOTEHOB, MHEPTHBIX Ta30B). XapaKTEPUCTHKA XUMHUYECKUX CBOWCTB
AJIEMEHTOB A TPYII W MEPEXOTHBIX IJIEMEHTOB M MEPUOJUYHOCTh UX W3MEHEHHUS B CBETE
AJIEKTPOHHOTO CTPOEHHUS aTOMa. DJIEKTPOOTPULIATEIBHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
XapakTepucTUKa XHUMHUYECKUX JJIEMEHTOB HAa OCHOBE HMX TNojokeHus B llepuommueckoi
CUCTEME.

demoncTrpanuu. 1. JlemoHcTparusi oOpasmoB IMIETOYHBIX METAJIOB W TaJIOTCHOB. 2.

B3anMopeiicTBre 1MIENOYHBIX METAJUIOB M TAJION€HOB C MPOCTBIMH U CIIOKHBIMHM BEILIECTBAMM.

Tembl TBOpYeCKHUX padoT. 3HAUYCHUE MEPUOJMYECKOTO 3aKOHA I PAa3BUTHS HAYKU U

TEXHUKH. POJIb IEpUOINYECKOTO 3aKOHA B CO3JJaHUU HAyYHOUN KapTUHBI MUPA

Tema 9. Ctpoenue BemecTBa (6 4)

BanentHoe cocTosiHME aTOMOB B CBETE€ TEOPUHU DJIEKTPOHHOIO CTpOEHHs. BaneHTHbIE

AJIEKTPOHBI. XHUMHYECKas CBsi3b. KOBajeHTHass XUMHUYECKas CBSI3b M MEXaHU3M €&

oOpaszoBanus. HemomnspHass u mossipHas KoBajJeHTHBIC CBs3U. CBONCTBAa KOBAJCHTHOM

CBSI3U. DJIEKTPOHHBIC U CTPYKTYpHBIE GopMyIbl BemecTB. oHHas CBs3h M €€ CBOMCTBA.

Katnonbr u anuwonsl. CteneHb okucieHus. Kpucramanueckoe CTpOCHHE BEIIECTBA.

Kpucrannnueckue peméTku — aTomMHasi, MOHHasi, MOJIEKYJISIpHAs U UX XapaKTEPUCTUKHU.

JdemoncTpanuu. 1.B3anmoelictBiue HaTpus ¢ XJopoM. 2. Mojenn KpUCTATHYECKUX

PELIETOK BEIIECTB C HOHHBIM, aTOMHBIM M MOJIEKYJISIpPHBIM cTpoeHueM. 3. McnapeHnue TBepAoro
yriaekucioro raza. 4. HaGop atoMoB 17151 MOJENMPOBAaHUS CTPOSHUS BEIIECTB C KOBAJICHTHOW U
HOHHOM CBS3bBIO.

Tema 10. XuMuuecKkune peakuu B cBeTe YJIeKTPOHHOIi Teopuu (8 1)

Peakium, mporekaroniye ¢ U3MEHEHHEeM M 0e3 M3MEHEHMsI CTENEeHH OKHCIICHMSL.
OKHCANTENBPHO-BOCCTAHOBUTENbHBIE peakuuu. OKHUCIUTENb U BOCCTAHOBHUTEID.
CocraBnenue ypaBHEHUI OKHUCJIMUTEIBHO-BOCCTAHOBUTEIBHBIX peaKiui.
PaccranoBka k03(h(hUIIMEHTOB METOIOM JIEKTPOHHOTO OajaHca.
JemoncTpanun. IIpuMepsl OKHCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIMM Pa3InYHBIX
TUIIOB: TOPEHHME BEILIECTB, B3aWMOACWCTBHE METAJUIOB C TaJOre€HaMH, CEpoH, a30TOM
(oOpazoBaHMe HUTPHUTA JIUTHUS), PACTBOPAMHU KUCIIOT U COJICH.
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Tema TBopueckoii padorbl. PaccMoTpeHne W aHanM3 B3aUMOOOYCIOBIEHHOCTH
COCTaBa, CTPOCHHUS, CBOMCTB BEIIECTBA U €0 MPAKTUICCKOTO 3HAUCHUS (Ha JTF0O0M IIpUMepe)

9 kJacc (24 B HeaeNto, BCero — 68u)

Pazjen I. Teopernueckue ocHoBbI XuMuu (154)

Tema 1. XuMuuecKHe peakuH U 3aKOHOMEPHOCTH UX NpoTekanus (44)

DHepreTuka  XUMHUYECKHUX  peakiuil.  TemnoBoil  3PQeKT  XUMHUYECKHUX  peaKIuil.
Tepmoxumuueckue ypaBHeHUs. CKOPOCTb XMMHUYECKOM peakuuu. 3aKoH JEWCTBHSI Macc.
3aBUCUMOCTb CKOPOCTH OT YCIIOBUH IPOTEKAaHUs PEeaKIUH. XUMHUYECKOE PaBHOBECHE, IPUHLIUII
Jle arense. Karanus u KaTaJIM3aToOpBI.

JemoncTpanum. 1. 3aBUCUMOCTh CKOPOCTH PEAKIMHU OT KOHLEHTPALUU pearupyrounux
BELIECTB. 2. 3aBUCHUMOCTb CKOPOCTH pEakUUU OT TeMIeparypel. 3. 3aBUCUMOCTb CKOpPOCTU
peakuuu OT HPHUPOJbl pearupyrouux BemecTB. 4. BnusHHe KOHLEHTpalUW pearupyrommx
BEIIIECTB HAa XMMHYECKOE paBHOBecue (Ha mpumepe B3aumojeicTBusi xiopuna xenesa (II) c
ponaHuzoM Kanusi). 5. BzaumopneiicTBue alOMUHHUS C HOJAOM B NPUCYTCTBUHM BOJBL. 6.
Bs3aumopeiictBrue nepokcuaa Bogopoaa ¢ okcuaom Mmapraunua (VI). 7. Iumepusanus okcuaa azo
Ta (IV).

JladopaTopHble onbIThI. 1. ONBITHI, BBISICHSAIOMNE 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKIy OT MPUPOILI PEaruPyIONIUX BEIIECTB (B3aMMOICHCTBUE IIMHKA C COJITHOW M YKCYCHOM
KHCJIOTaMH), OT IUIOMIAJN TOBEPXHOCTH CONPUKOCHOBEHHUS (B3aUMOJEWUCTBHE DPA3JIMYHBIX IO
pasMepy TpaHyJd IIMHKa C COJITHOM KHCJIOTOW), OT KOHIIGHTpPAlMKM W TeMIIepaTyphl
(B3ammoseiictBue okcuaa meau (II) ¢ cepHOlt KMCITOTOM pa3IMYHON KOHIIGHTPAIIUU TIPH PA3HBIX
temmneparypax). 2. I[lomyuenue oxcuma cepel (IV) m okucieHue ero B TNPUCYTCTBUH Ka
TaNMu3aropa.

Pacuernble 3amaun. 1. PacyeTsl 1Mo TEPMOXUMHUYECKUM YypaBHEHHSIM. 2. BwrumcieHue
CKOPOCTH XUMHUYECKOU PEeaKIiy 10 KHHETHYECKOMY YPaBHEHHIO.

IIpakTnueckoe 3ansaTHe.l. BiausHue pa3nuuHbix (akTOpoB Ha CKOPOCTh XUMUYECKOM
peaxiuu.

Tema 2. PacTBopbl. Teopus 3s1ekTpoaurnyeckoi nuccounanun (114)

[lonatue o0 pacTBOpax: OIpEAENEHHWE pacTBOPOB, PACTBOPUTENH, PACTBOPUMOCTD,
KJ1acCU(pUKaIUs PaCTBOPOB.

DONEeKTpoNUTbl M HEAEeKTpoauThl. IIpouecchl, npoucxoasimiue ¢ 3JIEKTPOJUTAMU MpU
pacIuUiaBjI€HUM W PacTBOPEHUM BeIlecTB B Boje. Poiib BOJBI B mpouecce 3MEKTPOJUTUYECKON
muccormanuu. J{ucconuanus 3I€KTPOJIUTOB C MOHHOM M MOJIIPHOM KOBAJIEGHTHOM XUMUYECKOU
cBs3b10. CBOMCTBA MOHOB. TemIoBbIe SBIEHUS, COMPOBOXKAAIOIINE TPOLIECC PACTBOPEHHSL.
Crenens auccorpanuu. CUIIbHBIE, C1a0bIE€ AIEKTPOJIUTHL.

Peakuuu monHoro oomMena. XuMHUYECKHUE CBOMCTBA KUCIIOT, COJIEH U OCHOBaHMI B CBETE TEOPHH
anekTpoautTudeckoit quccormanuu (TI/).

Pacuyernbie 3agaum. Pacuerbl 1O XMMHUYECKMM ypPaBHEHUSM, €CIA OJHO U3
pearupyoIux BemecTB JaHO B U30BITKE.

Jemouncrpanuu. 1. VcnpiTanue BemecTs, UX pacCTBOPOB U PACINIABOB Ha AJIEKTPUUECKYIO
MPOBOJANMOCTG. 2. Brnusinue pa3baBneHus Ha cTeneHpb aucconnanuu. CpaBHEHHE dJIEKTPUUECKOM
MIPOBOJMMOCTH KOHIIEHTPUPOBAHHOTO W pPa30aBIEHHOTO PACTBOPOB YKCYCHOW KHCIOTHI. 3.
JIBr>keHne MOHOB B 3yeKTpuueckoM mnoje. 4. IlomyyeHue HEBOAHBIX pacTBOpPOB. 5. BrusHue
pacTBOpUTEINS HA TUCCOLMAINIO (B KAUECTBE PACTBOPUTENICH — COJISTHAs KUCIOTA, TUITHIIOBBIMA
aup, STWIOBBIA COHUPT, Tomyos). 6. ['mapatanus u nAeruapatanus HOHOB (HA MPUMEpPax
0€3BOIHBIX COJIeH U KpucTauioruaparoB xiuopuaa kobansta (II), cynedaros menu (I1) u Hukens

().
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JlaGopatopusbie onbIThbl. 3. PaboTta ¢ unaukaropamu. 4. Peakium oOMeHa Mexny
pacTBOopaMu 3JEKTPOJIUTOB. 5. Pa3jeneHue OKpalleHHBIX BEUIECTB METOJIOM TOHKOCIOWHOM
xpomarorpaduu. 6. XuMHYECKHE CBOICTBa pPACTBOPOB KHCJIOT, COJIEH M OCHOBaHWiL. 3.
I'maposn3 pacTBOpPOB CONEN.

Tema TBopueckoii padoThbl. 3HaUCHNE HAYYHOU TEOPUHU JUIsI HOHUMAHHUS OKPYXKAIOIIETro
MHpAa, HAYYHOHN U IPAKTUYECKOMN NEATEIBHOCTH.

HpaKTI/I‘leCKOC 3aHsTHe. PemeHue OKCIICPUMCHTAJIbHBIX 3a1a4 110 TCME

Paznen 1. DiieMeHTBHI-HeMeTaJIbI M UX BakHeiimne coeqnHenus (314)

Tema 3. O01asi xapakTepUCTHKA HeMeTALIOB ( 34)
XUMHYECKUE DJIEMEHThl - HeMeTaUlbl. PacnpocTpaHeHHe HEeMETAUTMYECKHUX JJIEMEHTOB B
npupoje. [lomoxenne anemeHToB-HeMeTawioB B llepuommyeckoi cucreme. Hemerannmueckue
p-aneMeHThl. OCOOEHHOCTH CTPOCHHSI aTOMOB HEMETAJIOB: 001IHe YepThl U pazinuuusi. CTerneHu
OKHCIICHUSI, BAJICHTHBIE COCTOSIHUSI aTOMOB HEMETAJIOB. 3aKOHOMEPHOCTH U3MEHEHUSI 3HAYCHU N
9TUX BEIUMYMH B Tepuogax u rpynmnax llepuonnueckoit cucremsl. Tunuyabie (HOPMBI
BOJIOPOJHBIX ¥ KUCIOPOIHBIX COCTMHEHU HEMETAIIJIOB.
[Ipocteie  BemiecTBa-HeMeTautbl. (OcoOeHHOCTH UWX CTpoeHus. Du3nyeckue CBONCTBA
(arperaTHO€ cOoCTOsTHHE, TEMIIepaTypa IUIaBJICHUS, KUIIEHUS, PAaCTBOPUMOCTh B Boje). [lonsTue
ajutoTpornuu. Aotponust yraepona, hocdopa, cepbl. O0yCcI0BIEHHOCTh CBOMCTB aJITIOTPOTIOB
0COOEHHOCTSIMU UX CTPOEHUS; TPUMEHEHHE AJITIOTPOTIOB.
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAUIOB. [IpHYMHBI XMMHUYECKON HHEPTHOCTH
OJaropoJIHBIX Ta30B, HU3KOM aKTHBHOCTH a30Ta, OKUCIMTEIBHBIX CBOMCTB U JABOWCTBEHHOTO
MOBEJICHUS Cepbl, a30Ta, YIJepoJa U KPEMHHUSI B OKHCIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUIX.
OO6mre CBOMCTBAa HEMETAUIOB U CITIOCOOBI UX MOTYYCHUSI.
Boaopoansie coenrHeHrst HeMeTamioB. @opMbl BOJAOPOAHBIX COCTUHEHUM.
3aKOHOMEPHOCTH M3MEHEHUS! GU3NYECKUX U XUMHUYECKHUX CBOMCTB BOJOPOJHBIX COEIMHEHUN B
3aBUCHUMOCTH OT OCOOCHHOCTEH CTpOeHHsS aTOMOB oOpa3ymloliux HuxX 3jeMeHTOB. CBoiicTBa
BOJHBIX  PAcTBOPOB  BOJOPOJHBIX  COEAMHEHUH  HemeTauioB.  KucioTHO-ocTOBHas
XapaKTepUCTHKA UX PaCTBOPOB.
Briciine kucnopoanble coendHeHuss HemeTtauioB. Okcuabl M ruApokcuabl. Mx coctas,
CTpOEHHE, CBOICTBA.

JdemoncTpanuu. 1. OOpa3ipl TPOCTHIX BEIIECTB-HEMETAIOB U UX COCTUHEHUM.

Tema 4. Bogopoa — poxnarommii Boay u 3Hepruio (3 4)

Bogopon — Xxumuueckuidl 3JeMeHT M Ipoctoe BemiecTBo. Ilomydyenue Bojgopona B
naGopatopuu. M3otombel Bojpopona. @dusnueckue U XUMHUYECKME CBOWCTBA BOAOPOJA.
IIpumenenue Bojopojna. IlpomslieHHoe nosydeHue Bojopoja. Bomopon — skosiorndecku
YUCTO€ TOIUIMBO M IEPCIEKTHBBI €ro MCnojb3oBaHusA. OKCHI BOJOPOAA — BOJAA: COCTaB,
IIPOCTPAaHCTBEHHOE CTPOECHME, BOAOPOHAsS CBsA3b. PU3HUECKUE U XUMHUUYECKUE CBOMCTBA BOJBI.
Ilepokcun Bogopoza: cocras, CTPOCHUE, CBOWCTBA, IPUMEHEHUE, IIEpoKcu Bogopoaa B OBP.

JemoncTpanun. 1. BoccraHoBiIeHME MeOu M3 €€ OKcHJa B TOKe Bojopona. 2. OmbIThl,
MOATBEPXKIAIOIINE XUMHYECKHE CBOMCTBAa BOAbl. 3. XHMHYECKHE CBOMICTBa NEpOKcHIa
BOZOPOJA.

IIpakTnuyeckune padorsl. 1. [lonyuenue Bogopoa U U3y4E€HUE €T0 CBOMCTB.

Tema 5. I'asiorensl (4 u)

I'amoreHpl — XUMHUYECKHE DJIEMEHThI U MMPOCTBIC BCUICCTBA. CTpOCHI/Ie ATOMOB T'aJIOI'CHOB.
HaxoxaeHne rajioreHoB B npupone. ®du3nueckue M XHMHUYECKHE CBOMCTBA TIalIOT€HOB.
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[Toyuenue xyopa U XJIOPOBOAOPOJIAa B TAOOPATOPUH M MPOMBIIUICHHOCTH. XJIOPOBOJIOPOTHAS
KHUCJIOTa U €€ CBOMCTBA. XJIOPUABI — COJIM XJIOPOBOJOPOJHON KUCIIOTHI.

Jemouncrpanun. 1. Tlonydenue xJIOpoBOAOpOJa peakiueld oOMEHa W PacTBOPEHHUE €ro B
BoJIe. 2. B3auMoeiicTBre pacTBOpa noja ¢ KpaxmasaoM.

JlabopaTopHble omnbIThbl. /.Pacrno3HaBanue COJSIHOM KHUCIOTHI, XJOPUIIOB, OpOMUJIOB,
HOUIOB.

Pacyernble 3agaun. Beruncienue o6beMa ra3oB 1o KOJIMUECTBY BEIIECTB.

I[IpakTHyeckne 3aHATHSA. PerieHne s3KcriepuMeHTaANIbHBIX 33714 10 TeMe «l aoreHb».

Tema 6. [Toarpynmna Kucaopoaa u eé THNHYHBIE MpeAcTABUTEH (74)

OOmias xapakTepucTUKa HEMETAUIOB MOATPYMIIbI KHUCIOpOJAa. 3aKOHOMEPHbBIE H3MEHEHHS B
noarpymnmne. (Du3NYEeCKHe W XUMHUYECKHE CBOWCTBAa XaJbKOT€HOB — TMPOCTHIX BEIIECTB.
buonornueckue ¢ynkiuu xampkoreHoB. Kucmopon u o030H. Cepa Kak MPOCTOE BEIIECTBO.
AnnoTtponus cepsl. XuMHueckue cBoiicta cepbl. [Ipumenenue cepbl. CepoBOI0pOJI, CTPOEHUE,
¢usznueckue M XUMHUYECKHE CBOMCTBAa. BoccTaHoBUTENbHBIE CBOMCTBAa CEpPOBOIOPOJIA.
KauectBennas peakuusi Ha cepoBOJAOPOI U Cynbhuasl. CepoBoAOPOI U CYIbOUIABI B IPUPO/IE.
BosneiicTBue cepoBoiopoaa Ha opranus3M uesoBeka. [lonydenue cepoBosopoa B 1aO0OpaTopHH.
Kucnoponconepxkamme coequaenus cepsl (IV). Oxcua cepor (IV). Cepuucras kucnora. Cocras,
cTpoeHue, cBoiicTBa. CyabQUTHI.

Kucnoponconepxkamme coequnenus cepsl (VI). Oxcup cepst (VI), cocras, cTpoeHne, CBONCTBA.
[Tonyuenue oxcuna cepol (VI). CepHas kuciora, cocTaB, CTpO€HHE, (U3NYECKHE CBONCTBA.
OcobenHoct €€ pacTBOpPEHHST B BOJIe. XHWMHYECKHE CBOWCTBa pa30aBlIeHHOW U
KOHIEHTPUPOBAHHOM CEpHOWM KHUCIOTHI. OKHUCIUTEIbHBIE CBOMCTBA CEPHOM  KHUCIIOTHI.
KauectBennas pakius Ha cynbdar-voH. [I[puMeHeHrne cepHON KUCIOTHI.

JdemoncTpanuu. 1. PactBopuMocTs B BOAE KHCIOpoaa, a3oTa, cepwl, (ocdopa. 2.
DNeKTpONpOBOTHOCT, HeMeTaioB. 3. [lomyuenue o3ona. 41. B3aumopeiicTBue HaTpus ¢
KOHIEHTPUPOBAHHOM CEPHOUN KHUCIOTOM.

JlabopaTopublie omnbIThbl. 8. O3HakoMieHue ¢ oOpa3laMu cephl W € MIPUPOJIHBIX
coenquHeHU. 9. O3HakomyieHHME C oOpasnamu coeauHeHuil ramoreHoB. 10. Ilomyuenue
IIJJACTUYECKOM cepbl U u3ydeHue € cBoicTB. 11. [lonydyeHue cepHUCTOro rasza u UCCIeI0BaHUE
€ro CBOWCTB.

Tema 7. [loarpynna a3ora u eé TUNN4YHbIE NpeacTaBuTENH (6 1)

OOmiass XapakTepUCTHKA SJIEMEHTOB MOArpymmbl a3oTa. (CBOHCTBAa MPOCTHIX BELIECTB
AJIEMEHTOB TMOATPYIIBl a30Ta. BaxHeilline BOJOPOAHBIE W KHCIOPOAHBIE COEAMHEHUS
AJIEMEHTOB MOJIPYIIIbI a30Ta, UX 3aKOHOMEPHBIE HU3MEHEHHUS.

A3OT Kak 3JIeMEHT U KaK [IPOCTOE BEIECTBO. XUMUYECKHE CBOMCTBA a30Ta.

Ammuak. CTpoeHue, CBOMCTBA, BOAOPOIHAs CBsI3b MEXAYy MoJjeKyaamu ammuaka. Conu
aMMOHHMSI, UX XUMUYeckue cBoicTBa. KauecTBeHHas peakius Ha MOH amMMoHuA. lIpumenenue
aMMUaKa U coJieil aMMOHHUSI.

Oxcuppt azota. Ctpoenue okcuna azota (II), okenma azora (IV). dusndeckue 1 XUMHYECKHE
cBoiictBa okcuoB azota (II), (IV).

A3oTHast kucnora, €€ coctaB U crpoeHue. duznyeckue U XUMHUYECKUE CBOMCTBA a30THOM
KUCJIOThI. OKHUCIUTENbHBIE CBOMCTBA a30THOM KUCHOTHL. COJIM a30THOM KHUCIOTHI — HUTPATHI.
[TonyyeHnue u npuMeHEeHrEe a30THOM KUCIIOTHI U €€ COJIEH.

®ochop Kak dMEMEHT W KaK MPOCToe BemecTBo. Aminorpornus docdopa. dusndeckue u
xuMmuueckue cpoiictBa ¢ocdopa. Ilpumenenue ¢ochopa. BomopoaHbie U KUCIOPOTHBIC
coenuHeHus dpocdopa, ux cBoiictBa. Pochopnas kucnota u e€ conu. KadecTBeHHas peakius Ha
¢docdar-moH.

Jemoncrpanuu. 1. Ilomydyenue Oenmoro ¢ochopa u ero Bo3ropaHue Ha BO3Ayxe. 2.
[Tomyuenue okcuaos azota (II) u (IV). 3. Oxucnenue azora Bozayxa B ero okcuasl (II) u (IV). 4.
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B3aumopneiicteue azota, Qochopa u yriaepoma ¢ meramiamMu U BojgopoaoMm. 5. Ilomydenue
a30THOM KHUCIOTHI B pactBope. 6. [lonydyenune okcuaa azora (II) u okucinenue Ha Bo3gyxe. 7.
[Tonyyenue oxcuaa cepsl (IV) 1 okucieHre €ro B IPUCYTCTBUU KaTalu3aTopa.

IpakTuyeckne 3auaTus. 1. [lonyyeHue aMMuaka u U3ydeHHe €ro CBOMCTB.

Tema 8.Iloarpynna yrjepoaa (84)

OO011ast xapaKTEpUCTHUKA JIEMEHTOB MOJATPYIIIbI YIiIepoia. DIEKTPOHHOE CTPOCHHUE aTOMOB
3JIEMEHTOB HOJATPYIIIbI YTIIEpoa, UX pacCIpOCTPAHEHUE B IIPUPO/IE.

VYriaepox Kak NpPOCTOE BEHIECTBO. AJLIOTPONHs yriepona: anmas, rpadur, kapOuH,
bymiepensl. AncopOuus. XUMUYIECKHE CBOKWCTBA YTIIepoIa.

Kucnoponnsie coequnenus yriaepoaa. Okcupl yriepojaa, CTpOCHUE, CBOMCTBA, MOJIyYEHUE.
VYronpHas kucnota u €€ conu. KauectBenHas peakiys Ha KapOOHAT-HOH.

Kpemunit u ero cpoiictBa. Kucnopoanele coenuHeHus KpemHus: okcupa kpemuus (IV),
KpeMHUeBask KUCII0Ta, COCTaB, CTPOEHHE, CBOMcTBAa. CHIIMKATHI.

Jemoncrpanuu. 1. Ilonydyenue u uccienoBaHie CBONCTB AUOKCHA YTIepoa.

2. Tlonydyenue kpemMHUEeBOH KuCIOTHL. 3. KauecTBeHHbIE peakiuu Ha aHUOHBI CyIb(QuU,
cynbdart, kapOoHar, XJopua, OpoMu, HOANUI, HUTpAT, hocdar.

JlabopaTopubie onbIThbl. 12. [TomydeHre YrIeKUCIIOTO Ta3a W U3ydeHHE ero CBOMCTB 13.
KadecTtBeHHbie peaknuy Ha aHUOHBI KucioT. 14. BoccTaHOBUTENBHBIE CBOMCTBA BOJOpOaA H
yrinepoaa. 15. Ilomydenue yronapHOM KHCIO Thl U3 okcuma yriepona (IV) m uzydeHue ee
CBOWCTB.

Pacuernble 3agaun  Bpiuncienne macchl WM o0beMa MPOAYKTa peaklUy MO HU3BECTHOM
Macce Win 00beMy UCXOAHOTO BELIECTBA, COAEPKALIEro MpUMecH
Tembl TBOpYecknx pador. XUMHUUYECKHUE CBOMCTBA AJIEMEHTOB U HX POJIb B JKOJOTMYECKHX
nporieccax (Ha nmpuMepe u3ydeHHbix daementoB 1V, V, VI rpynm). @ocdop (azoTt, ceneH, 60p).
Pacnipoctpanenue B mpupojie; COCTaB CTPOEHHE, CBOWCTBA U POJIb HEMETAIOB B TexXHOcdepe.
Kpemuwnii B mosrynmpoBoIHUKOBOM MpoMbIIIIIeHHOCTH. CoTHEUHBIEe OaTapeu.

IIpakTtuyeckune 3ausatusa. 1. Ilomydenme oxcuma yrimepoma (IV) m m3ydenwe ero
CBOMCTB.

Paznen I11. Metauibl (124)

Tema 9. O61mme cBoiicTBa MeTAJLIOB (44).

OneMeHThI-MeTalllIbl B IPUPOAE U B INepuoguueckoi cucreme. OCOOEHHOCTH CTPOEHUS
aTOMOB METaJIOB: S-, P- U d-a1neMeHTOB. MeTajuinyeckas cBsi3b. Kpucraminueckue pemeéTki.
OObmue u crneuuduueckue (uznyeckue cBoiicTBa MeTauioB. OOIIMe XMMHUYECKHE CBOMCTBa
METaJUIOB. DJIEKTPOXUMUYECKUN PsiJl HAIlpsDKEeHUM MeTaiutoB. O0Iue CBeICHHS O CIUIaBaX.

[TonsiTue xoppo3uu MetaaoB. CrocoObl 3aLIUTHI OT HEE.

JemoncTpanuu. 1. OGpasubl METAJIOB U MX COECJUHEHUH, U3ydEHHE MX 3JIEKTPUYECKOMH
npoBoguMocTd. 2. TemnonpoBogHOCTh MeTauioB 3. MoJenu KpUCTAUIMYECKUX PELIETOK
METaJIOB

Tema 10. MeTa/uibl IJIaBHBIX U NOOOYHBIX moATpyN (84)

CrpoeHne aToMOB XHMHMUYecKMX »dieMeHTOB IA- u IIA-rpynm, ux cpaBHUTeNIbHas
xapakTepucTuka. dusznueckrue U XHMMUYECKHE CBOMCTBA TNPOCTHIX BELIECTB, OKCHAOB U
THJIPOKCUIOB, coiel. IIpuMeHeHne IenouHbIX U IIENOYHO3EMENbHBIX MEeTalIoB. MUHepasbl
KaJblMsi, UX COCTaB, CBOWCTBa, 00JACTH MPAKTUYECKOTo NpuMeHeHus. JKECTKOCTb BOABI M
crnocoObl e€ ycTpaHeHHusl.

ANIOMUHUHN: XMMHUYECKUH 3JIEMEHT, NpocToe BemiecTBo. Du3nueckue M XUMHUYECKUE
cBoiictBa. Pacnpoctpanenue B npupoae. OcHOBHbIe MUHEpaibl. [IpuMeHeHne B cOBpeMeHHON
TeXHUKe. BakHelme coeTMHeHNs aTIOMUHMS: OKCUIBI U THJIPOKCUIbI; aM(pOTEPHBINA XapakTep
UX CBOMCTB.

Mertamnel [VA-rpynnsl — p-anementsl. JKene3o, Mapraser, XpoM Kak MpeaCTaBUTENN
MeTaJUI0B MOOOYHBIX HOArpym. CTpoeHne aTOMOB, CBOMCTBA XUMHUYECKUX 3J1eMeHTOB. JKese30
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KaK IpOCTOe BelecTBo. Pusnyeckue U xumudeckue cBoiicrea. CocraB, 0COOEHHOCTH CBOWCTB U
MPUMEHEHHE YYT'YHa M CTIM KaK BaXXHEWIIMX CIUIaBOB >keje3a. O crmocobax XUMHUYECKOM
AHTUKOPPO3UMHOW 3alllUThl CIUIABOB Xkeje3a. KpaTkue CBeIeHHs] O BaXKHEWMIINX COCIUHEHUSAX
METaJJIOB (OKCHIIbI M TUAPOKCHU[BI), 00 UX MOBEACHUH B OKUCIMTEIHbHO-BOCCTAHOBUTEIbHBIX
peakuusix. Coenqunenus xxenesa — Fe2+, Fe3+. buonorndeckas posib METaIoB.

JdemoncTpauuu. 1. B3aumoseiicTBrue MEeTaIoOB ¢ HeMeTaulaMu U Bojou. 2. ['openue,
B3aUMO/JICHICTBUE C BOJOW JMTHS, HaTpus U Kaiblus. 3. B3aumopelicTBue ¢ BOJOM okcuaa
kanpus. 4. KauecTBeHHbIE peakliiy Ha HOHBI Kalblus U Oapus. 5. B3auMonelicTBre altoMUHUs
¢ OpOMOM, KUCIIOTaMH, IISIIOYaMH.

JlabopaTopubie omnbIThbl. 16. PaccMoTpenme o00pasioB MeETauioB, HX COJCH U
OPUPOJHBIX coenuHeHwid. 17. B3amMopeiicTBme MeTalioB ¢ pacTBopamu coseid. 18.
O3HakomyeHHE ¢ 00pa3amMu CIIaBoB (KoJuieKius «MeTtamibl U ciiaBbl»). 19. O3HakoOMIIEeHHE ©
oOpa3iamMu mpupoaHbIX coepauHeHui kambims. 20. O3HaKOMIICHHE ¢ 00pa3liaMy aFOMUHHS U
ero cruraBoB. 21. O3HakoMieHHe ¢ oOpasnamMu 4yryHa W cramu. 22. CBOHCTBa OKCHJIOB W
ruapokcuioB amomuaus. 23. [loydeHnue u ucciieToBaHUEe CBOUCTB rUApoKcuaoB xenesa (1) u
xene3a (I11). 24. KauecTBeHHbIE peaklMd Ha HOHBI Kene3a. 25. B3aumojelcTBue NHUHKA |
JKeJle3a ¢ pacTBOpaMM KHUCIIOT U IIeJIoueH.

Tema TBopuyeckoii padoTbl. MeTallibl 1 COBpEMEHHOE 0OLIECTBO.

Pacuernblie 3apaun. 1.0npeneneHue MaccoBOi WM 0OBEMHOM TOJIM BBIXO1a MPOIYKTa B
MPOIICHTaX OT TEOPETUIECKH BO3ZMOIKHOTO.

IpakTuyeckne 3ansaTus. 1. Penmenune sxcriepumMeHTaIbHBIX 3a/1a4 110 TeMe «MeTautbl 1
HUX COCOUHEHUS).

Pa3nen IV. O61ue cBeieHus1 00 opraHuvdeckux coexnHeHusnx (84)

Tema 11.¥YraeBogopoasnt (44).

IlepBoHauanbHbIE CBEACHHA O CTPOCHHMM OpPraHMYECKHX BemlecTB. lloHATMe O romosnoruu u
nzomepun. Knaccuukanus yrieBoaopo/ioB.

IIpenensHble yraeBoaopoapl — ankaHbl. OU3MUECKUE U XUMUYECKUE CBOMCTBA AJIKAHOB.
CriocoOHOCTh aJIKaHOB K peaKkUK 3aMELIeHUs] U U30MEepU3alliu.

Henpenensuble yrneBomopoabl — ajkeHbl. PU3MYECKHME M XUMHUYECKHE CBOWCTBA
asikeHOB. CIIOCOOHOCTh AJIKEHOB K PEaKLMM NPUCOEAMHEHUS W nojaumepusanuu. [lonstue o
IIOJINMEPHBIX XMMHMYECKHX COCIUHECHMSX: MOHOMED, IOJIMMED, CTENEHb IOJUMEPHU3ALMH.
[TommaTHiieH.

Tema 12. Kucjiopoacoaep:kamnue opranndeckne coequHeHus (24).

[Tonsitue o pyHKUMOHANBHOHU rpymie. ['oMooruueckue psiibl COUPTOB U KAPOOHOBBIX KHCIIOT.
OOmue QopMmyasl KJIAcCOB 3THX coeAuHeHUil. DU3HOJOrHMuecKkoe JeWCTBUE CIHUPTOB Ha
oprausM. XMMHUYECKUE CBOWCTBA CIMPTOB: FOPEHUE, TMAPOrajlOreHUpOBaHUE, ACTUApaTaLys.
[lonstue o MHOroaromMHseIx cnuprax (riaunepus). OOmme cBoHcTBa KapOOHOBBIX KHCIOT.
Peaxnus srepudukanuu.

Tema 13. buosoru4ecku BasKHbIe OPraHMYeCKHe COCAMHEHHUsI (KUPBI, YIJICBOIbI,
oesnkn) (24).

XUMUS U MUILA: KUPBI, YTIEBObI, OETKH — Ba)kKHEHIIINE COCTAaBHBIE YaCTH MHUILEBOTO palloHa
yejroBeka M JKUBOTHBIX. CBoiicTBa XHMpOB M yrieBoJoB. Poiib OenkoB B HpUpOJEe M HUX
XMMHMUYECKHE CBOMCTBA: TUAPOJIN3, JEHATYpALUS.

Jemoncrpanuu. 1. Komnexun: «Hedts», «Ipupoaustii ra3», «Tommso «Ilnactmaccs». 2.
Mopnenu MoeKya OpraHudeckux coennHeHnu 3. Bocriamenenue cnupra 4. B3aumoneiicTsue
CIHMPTOB C METAIMUECKUM HaTtpueM. 5. Okucnenue staHosna okcuaom meau (M). 6. Oxucnenue
aNB/IETHI0B daMMHAYHBIM PAcTBOPOM OKcuia cepeOpa u rumpokcuna memu (II) 7. Ombiter,
MOJITBEPXKAAIOIINE XUMUYECKHE CBOMCTBA KapOOHOBBIX KUCIOT. 8. Peakuus stepudukanmu. 9.
O6pa3ubl amuHOKUCIOT. 10. Monens monekynsl Oenka. 12. Jlenarypanus Gernka.
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JlaGopatopubie onbIThl. 26. IlomyueHnue sTuieHa W ONBITBHI ¢ HUM. 27. OKuCIEHHE
aJIbJIeTH/Ia aMMHAYHBIM PacTBOPOM OKcHa cepedpa u rugpokcuaom meau (11).

Paznen V. Xumus u ku3Hb (24).
Tema 14. YesioBeK B MUpe BellleCTB.
BemectBa, BpeanHbie 1715 3J0pOBbs YEJIOBEKA M OKpYyXkaroien cpezpl. [losmMepsl U ux 3HaueHue
B JKU3HU YeJIOBEKa. XUMHUS U 3I0pOBbE. MUHEpaAIbHBIE YI0OpEHHUS Ha BallleM y4acTKe.

JlaGopaTopHusble onbIThl. 28. PaccMoTpenne MuHepalbHBIX yaoOpeHuid. 29. O3HaKoMIIeHHE C
o0pa3amMy OJIMMEPOB U U3yIEHUE UX CBOWUCTB.

Ilepeuensb mpakTH4Yeckux pador

8- KJacc

[Tpuémsl oOpaiienus ¢ 1abopaTopHbIM 000pynoBanueM. CTpoeHue MIaMeHHu.

OuucTKa BEIIECTB.

PacTBopuMOCTh BemiecTn

IIpuroroBienue pacTBopa 3aJlaHHOW KOHIIEHTPaLUHU.

[Tosrydenne KuCI0po1a v M3y4EeHHUE ero CBOMCTB.

oo WIN|F-

HccnegoBanmne CBOMCTB OKCHIOB, KHCJIOT, OCHOBAHHIA.

9 kjaacc

[N

Bnusinue pa3nuyHbix GakTOpOB HA CKOPOCTh XUMUYECKOUM peakiuu

N

Pemenue sxcnepuMeHTaNbHBIX 3a7a4 10 TeMe «PacTBophl. Teopus 3JIeKTPOTUTHYECKOM
JMICCOLIAAIINN

[Tonydyenue Boopoa U OTMBITHI C HUM

Pemenne SKCIICPUMCHTAJIBHBIX 3a1a4 110 TEME «["amoreHn»

HonyquI/Ie aMMHaKa 1 U3y4€HHE €ro CBOMCTB.

[Tonydyenue oxcuna yriepona (IV) u usydenue ero CBONCTB.

N o o B~ W

Pemenne OKCIICPUMCHTAJIBHBIX 3aJ1a4 110 TEME «MeTaibel 1 uxX COCOAUHCHU.

HanpaBJjeHusi IPOEeKTHOM eI TeILHOCTH 00YYAIOIINXC:

Bo3mokHbIe TeMbI NMPOEKTOB. 3alllMTa MPOEKTa B BUJAE IUIAKATa, MAaKeTa, KOMIIBIOTEPHOU
IIpe3eHTalH, TOJ00PKH MaTepHalloB IIPECCHI, UCCIEI0BATEIbCKOIO IIPOEKTA.
8 kaace.

AnXUMUS-Marus uiv Hayka?

Bpenna nu ryOHast momana?

I'te MOKHO MCIOJIB30BaTh OTPa0OTABIINE AaBTOMOOMIIbHBIE IITUHbI?
3HayeHue pacTBOPOB sl OMOJIOTUM U METULIMHBI.

W3 gyero cocTosT 4uIch?

W3 yero coctouT 0CHOBA KEBATEIBHON PE3NHKH?

Kak poxnarorcs u pacTyT KpUCTaLIbI

S1aBl BOKpYT Hac

. Kak BoiaenstoT a¢pupHbie Maciia u3 pacTeHuin?

10. Kak u3yyanu Xji0mnox?

11. Kak npoucxoT XUMHYECKHE BOJIOKHA?

wCoNoU~wWNPE
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12. Kakue OwiBatoT [IAB?
13. Kakue ObIBaIOT OTUMEPHI?

14. Kakue mMacia Ha3bIBatOT 3PUPHBIMU?

15. Kakue ninacTuky Ha3bIBarOT MOJIYCUHTETUUECKUMU ?

16. Kakue monuMeps! MOTYT CHHTE3HPOBATh OakTepun?

17. Kakue noaumepsl sIBJISIIOTCS OCHOBOM BCETO KUBOTO?

18. Kakue monmcaxapu/ipl CHHTE3UPYIOTCS B OpraHM3Max KUBOTHBIX ?
19. Korpa cranm 1moJib30BaThes napproMepreis 1 KOCMETHKOM?

20. KpacoTa ¢ momoIist0 XuMud. BEIToBast XUMHUSL.

9 kuacc. Bo3moikHbIe TeMbl MNPOEKTOB. 3amuTa MPOEKTa B BHJE IUIAaKaTa, MakeTa,
KOMIBIOTEPHOH MPE3eHTAINH, TT0I00PKH MaTEPHUAIOB TPECCHI, HCCIIE0BATENIECKOTO MTPOEKTA.

Kto n3o0pen Gymary?

KTto oTkphLT KaydyK?

[Touemy MbI10 MOET?

RO ~NoO kWD E

Kto u306pen pesuHoBbIe canoru?

Jlaypeatsl HoGeneBckoii mpemun B 00J1aCTH XUMUH.

MoryT a1 0TX0/bI MOJMATHIIEHA PA3PYILATHCS MUKPOOPTraHU3MaMu ?
[TmacTmaccel Buepa, CeTroIHsl, 3aBTpa.

[Touemy 3yOHOI MOPOIIOK 3aMEeHMIIN 3yOHOU macToit?

[Touemy MomeKyIbI OeKa 3aKPYIHBAIOTCS B CIIUPAITH?

0. [Touemy HaTypaIbHBIN MICITK 3aMEHSIOT HCKYCCTBEHHBIM?
1. Tlouemy neHOMIACT TaKOW JETKHi1?

12. TloueMy moJMMEpBI YTPOKAIOT OKpYXkKaromen cpezae?

13. TIpoayKTHI MUTAHUSI KAK XUMHUECKUE COCTUHEHHSI.

14. CoBpeMeHHBIE CTPOUTEIHHBIE MATEPUAITBI B aDXUTEKTYpPE TOPOIOB.

15. Xumuyeckue BelecTBa BOKPYT Hac.

16. UeM MO>KHO 3aMEHUTH HATYPaIbHBIN KaydyK?

17. Uem M0xHO 3aUKCUPOBATH KPACHUBYIO TIPUUECKY?

18. Uem paznuuaroTcs OMOKaTaIM3aTOPhl OT HEOPTaHMYECKUX KaTaau3aTopoB?

19. Yem mbrot xupypru?

20. Yo u3 cebs mpeacrasisitor CMC?

21. Yto MOXKET 3aMEHUTH MBLIO?
22. Yto MBI 3HaEM O KHACJIOTAaX.

23. Yto MBI 3HaeM 0 MOOMJIBHBIX TenedoHax?
24. Yto 0011ero Mexxy KpaxmajaioM U BaToi?

25. Yto Takoe ByIKaHU3ALUA?

26. UTto Takoe MUKpOKarcyaupoBanue?

27. Yto Takoe MbUIO?

3. Temarnueckoe IVIAHUPOBAHUE C YKa3aHUEM KOJIUIECTBA YacCOB, OTBOJIUMLIX Ha

OCBOEHHE KAXKIO0M TEMBbI.

8 kuacc (68 yacoB)

Pa3nenbl, TeMbl (KOJI-BO 4aCOB)

OcHOBHBIC BHABI JeATEJIBHOCTH oOydamomuxca (Ha
YPOBHE YHHBEPCAJIbHBIX YUeOHBIX AelicTBHIl)

Beenenue (3 1)

1.IIpeamer u 3aga4u XUMUU

2. Meroapl XuUMHU. XUMHUYECKHH SI3BIK
3.IIpuembr obpaimieHusi ¢ 1a00paTOPHBIM

IIpeameTHbIe pe3yabTaThl. Mcrnons30BaTh MEXIIPEAMETHBIE
cBsi3u. Pasnmuate Tema W BemecTBa. 3HAKOMUTBCA C
1a00paTopHBIM 000y IOBaHUEM.

Cobmofath TeXHUKY 0€30IacHOCTH.
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obopynoBanueM. CTpoeHHUE IITaMEHU

PerynsatuBnubie YY/. CamMoCTOSATENbHO ONPEACHSATh LIETH
CBOEr0 00YYEHUS, CTABUTH U (POPMYJIUPOBATH IS CeOSl HOBBIC

3amauyn B yu€be W TO3HABATENBHOW  JCATEIHHOCTH,
CaMOCTOSITENBHO IJIAHUPOBATH ITYTU JOCTH>KEHUS LIENIEH.
KoMmmyHukaTuBHBIE YVI. Opranus3oBbIBaThH

COTPYAHHYECTBO, pPabOTaTh WHAMBHUIYaIbHO W B TpYIIIIE,
OCO3HAHHO HMCIOJB30BATh PEUCBBIC CPEACTBA JJIs BRIPAXKCHUS
CBOMX MBICIICH U TIOTPEOHOCTEH.

Ilo3naBarensuble YY /. Onpenenars MOHATHS, CO37aBaTh
0000IIICHYS, YCTaHABIMBATh TPUYMHHO-CIICACTBEHHBIC CBS3H,
JIeNIaTh BBIBOJIBI, aHAJM3UPOBATh, CPaBHHUBATh M 00O0OIIATH
(haKThI, CTPOUTH JIOTHYECKOE PACCYKACHUE, TPEOOPa30BHIBATh
WHOPMAIMIO M3 OJHOTO BHJIA B JIPYTOi (CXeMy B TEKCT),
MPOU3BOAUTh TMOUCK HH(OpMAIMK, aHAIU3UPOBATh U
OLICHUBATh €€ IOCTOBEPHOCTb.

Pa3znen 1. BemecTtBa M XuMH4YeCKHe IBJICHUA ¢ MO3ULIUIA ATOMHO-MOJICKYJISIPHOI0 YY€HUSA

(43 v)

1. XumMnueckue 3jieMeHThI M BellleCTBa B
cBeTe aTOMHO-MOJIEKYJISIPHOTO Y4YeHUusl

O9)

1. ®uznveckre 1 XUMUIECKHE SIBICHUS.
2.ATOMBI. Moutexyisl, XUMUYECKHUE
3JIEMEHTHI. @opMBI  CYyIIECTBOBAHHS

XUMHYECKUX BJIEMCHTOB B IIpHUPOIC.
3.BetecTBa MpocThie U CIOXKHBIE.

4. ATOMHO-MOJIEKYJIIpHOE  y4YeHHE B
xumud. OTHOCHTENbHBIE AaTOMHAs U
MOJIEKYIISIpHAs MacChl.

5.0THOCHTENBHAS MOJEKYJsIpHAs Macca.
MaccoBas 1ost 3JIeMeHTa B COeINHEHUH.
5.Ilepuonnyeckasi cucreMa XHMHUYECKHX
anemenToB JI.M.Menzaeneena.
6.BameHTHOCTh XUMHUYECKUX DJIEMEHTOB.
8.Kommuectso BEIIIeCTBA. Mons.
MomnsipHas macca. Pacuerni o
XUMHYECKUM (opMyIam

IIpeameTHbIE pe3yabTaThl. YcraHaBnuBaTh
MCKIPEAMETHBIC CBs3U. Paznuuate IIOHATHUSA «aToM»,
«MOJIEKYJIay, «XUMHUYECKUMN BIIEMEHT. OnuceIBaTh
(busndeckue U xuMHuueckue siBiieHus. CpaBHUBATH CBOWCTBA
BemectB. HaOmromate cBoiictBa BemiecTB. (CpaBHHBAThH
(1)I/I3I/I‘-IeCKI/Ie ¥ xuMuueckue sBiieHnst. ConocTaBiIsITh IIPOCTHBIC
U CIIOKHBIE BemecTBa. OmpeneisTh BaJCHTHOCTh aTOMOB B
6I/IHapHBIX COCANMHCHUAX. YMmeTb II0JIB30BAaTHCS
Ilepuoguueckoit cucremol Xumuyeckux a3nemeHtoB 1.
MenpeneeBa mpu OmpeneNeHH:H BaJeHTHOCTH. OIMCHIBAaTh
COCTaB MPOCTEUIINX COCOUHEHUH IO HX XHUMHUYECKUM
tdopmynam. CocTaBisaTh GOPMYITBI OHHAPHBIX COCTMHEHUH 110
M3BECTHOM BaJIEHTHOCTH aTOMOB. MOJAENUpPOBAThH CTPOEHHUE
MOJIEKYJ METaHa, aMMHaKa, BOIOPOAA, XJIOPOBOJIOPOAA.
Ilome30BaThest mMHbOpMaIWe W3 OPYTUX HCTOYHUKOB IS
MOJITOTOBKH KPATKUX COOOIIEHHH. | 0TOBUTh KOMITBIOTEPHBIE
Mpe3cHTaUMU MO TeMe. PacCuuThIBaTh OTHOCHUTEIBHYIO
MOJIEKYJISIPHYIO Maccy Mo popMyiaM BemecTB. PaccuuTriBaTh
MAacCOBYH0 JOJI0 XUMHUYECKOTO D3JIEMEHTAa B COCAMHEHUH.
PaccunThiBaTh MOJISIPHYIO MaccCy BELIECTBA.

VYcranaBmmBate  mpocTedime  QOpMyNBl  BEMmECTB IO
MaCCOBBIM JIOJISIM DJIEMEHTOB.

JINYHOCTHBIE YVI. OneHnBaThH c HO3UINN
COILIMANIHBIX HOPM COOCTBEHHBIEC MOCTYIKU U MOCTYIKU
JPYrUX JIHOJIEH.

KoMmmyHuKaTUBHBIE YVYI. Opranu3oBbIBaTh

COTPYAHHYECTBO, PabOTaTh WHAWBHIYaIbHO W B TPYIIIIE,
OCO3HAaHHO HUCIIOJIBb30BaTh PCUCBLIC CPCACTBA IS BBIPAKCHUSA
CBOMX MBICIIEH U TIOTPEOHOCTEN.

PerynstuBabie YY/. CamocroATenbHO ONpenensTh
[[EJIM CBOEro 0OyueHUs, CTaBUTh U (HOPMYIUPOBATH IS
cebs HOBBIE 3a7ay B Yyu€Oe U TO3HABATEIbHOM
JIEATEIIbHOCTH, CAMOCTOSITENIbHO IUIAHUPOBATh IYTH
JMOCTIDKEHHS IIeNiel, OCO3HAHHO BBIOMpaTh Hambolee
3GpeKTUBHBIE  CIIOCOOBI  pEIIeHUs  Y4eOHBIX U
M03HABATEJBHBIX 3a7a4, COOTHOCUTb CBOU JIEUCTBUA C
IJIAHUPYEMBIMH PE3YJIbTaTaMHU, OCYLIECTBIISITH KOHTPOJIb
CBOEM  JEATENBbHOCTH B  NPOLECCE  JOCTHXKEHUS
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pe3yibTaTa, KOPPEKTHUPOBATb CBOM  JCHCTBUA B
COOTBETCTBUU C H3MEHSIOIIECHCA CHUTYyallMeH, BIAJAECTh
OCHOBaMHU  CaMOKOHTpPOJI, CaMOOILICHKH, TPUHATUS
pelIeHud W OCYIIECTBICHUS OCO3HAHHOTO BEIOOpA B
y4eOHOM U IO3HABATEIILHOM JIESATEIILHOCTH.
Ilo3naBatenbubie YYJI.  Omnpenensitb  MOHATUSA,
co3maBath 00OOIIECHUS, CAMOCTOSATENBHO BBIOMPATH
OCHOBaHUSI M  KpUTEpUH Uil  Kiaccuukanuw,
yCTaHaBJIMBATh MPUYUHHO-CIICACTBEHHBIC CBS3H, JENIATh
BBIBOJIbI, AHAJIM3UPOBATh, CpaBHUBATH H 00001IaThH
(bakThl, CTPOUTH JIOTUYECKOE PACCYKJIEHUE, CO3/1aBaTh,
MPUMEHATh U TPEOOPa30BHIBATH 3HAKW U CHUMBOJIBI IS
pemieHuss  y4eOHBIX M TIO3HABATEJNBHBIX  3aj1ad,
npeoOpa3oBbIBaTh WH(MOpPMAIMIO W3 OJHOTO BHUIA B
Ipyrol (cxemMy B TEKCT), MPOHU3BOIAUTH TOUCK
uHpopMalMy, aHaTU3UpPOBAaTh M  OICHUBAThH €&
JIOCTOBEPHOCTb.

2. XuMHYecKHe PpeakluM. 3aKOHBI
COXpaHEeHUs MacChl U Heprum (64)
1.CyurHOCTh XMMHUYECKIX W TPU3HAKH HX
MIPOTEKAHUS. TEIIOBOM addexr
XUMHUYECKON peaKiiuu.

2.3aKOHBI COXPAHEHHS MacChl M SHEPIHH.
YpaBHEHUA XUMUYECKUX PEAKIIUM.
3.Pacuerbl Mo ypaBHEHMSIM XHUMHYECKUX
peaKIui.

4. Tumpl XUMAYECKUAX PEaKITHit

IlpenmeTHble  pe3yabTaThl. OnNUCHBaTH  MPOCTEHIINE
XUMHYECKUE p€aKIU C ITIOMOIBIO XUMHWYECKUX ypaBHeHHfI.
KitaccuuimpoaTh XUMHUYSCKHE PEAKIUH.

AKTyaHI/ISI/IpOBaTB 3HAHUA (0} IIpU3HaKax XUMHNYECCKUX
peakiui.

CocTaBisiTh KHaCCI/Iq)I/IKaIII/IOHHBIe u CpaBHUTECIILHBIC
Ta6HI/II_H>I 1 CXEMBI, OITOPHBIC KOHCIICKTHI.

Berauciaars 1Mo  XMMHYECKHM YpaBHCHUSAM MacCy WA
KOJIMYECTBO BCHICCTBA IIO M3BECTHOM Macce WIIH KOJIMYECTBY
BEIIECTBA OJHOTO W3 BCTYIAIOMKWX WM MOJNYYAIOIUXCS B
pEaKINK BEMIECTB.

JIn4HOCTHEIE YVII. OrneHnBaTth C HO3UIINU
COILIMAJILHBIX HOPM COOCTBEHHBIE MOCTYIKU U MOCTYIKU
JIPYTUX JIOJICH.

KoMMmyHMKaTHBHBIE YVYI. OpraHn3oBHIBaTh
COTPYAHUYECCTBO, pa60TaTB WHAWBUAYAJIBHO W B TPYIIIC,
OCO3HAaHHO HCII0JIB30BaTh PEUCBBIC CPCACTBA JJId BBIPAXKCHUSA
CBOHMX MBICIICH U TTOTPEOHOCTEH.

PeryastuBubie YY/. CaMoCTOATENbHO ONPENEisiTh
eI CBOEro 0OydeHus, CTaBUTh U (HOPMYIUPOBATH IS
cebs HOBBIE 3a7auy B Yyu€Oe U MO3HABATEIbHOU
JeSATEIbHOCTH, CaMOCTOSITENIbHO IUJIAHUPOBaTh NYTH
JMOCTIDKEHUST IIeJiel, OCO3HAHHO BBIOMpaTh Haubolee
¢ ¢dekTuBHBIE  CNOCOOBI  pEIIeHUsT  y4eOHBIX |
MO3HABATENbHBIX 337a4, COOTHOCUTb CBOU JICHCTBHUS C
MJIAHUPYEMBIMHU PE3YJIbTATAMH, OCYIIECTBIATH KOHTPOJIb
CBOEM  JEATENBHOCTH B  NPOLECCE  JOCTHXKEHUS
pe3ynbTata, KOPPEKTHpOBATb CBOM  JCHCTBUA B
COOTBETCTBUU C H3MEHSIOIICHCA CHUTyallMeH, BIAICTh
OCHOBaMHU  CaMOKOHTpPOJI, CaMOOILICHKH, TPUHATUSA
pelleHnid M OCYILECTBICHHS OCO3HAHHOTO BBHIOOpa B
yueOHOM U TO3HABATENLHOM JIESATEIILHOCTH.
ITo3naBatenbnsbie Y'Y . OnpenensaTs NOHATHS,

CO31aBaThb O606H_[6HI/I$I, CaMOCTOATCIIBHO BBI6I/IpaTL
OCHOBAHHA U KpUTCPUU I KJ'IaCCI/I(I)I/IKaI_II/II/I,
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yCTaHaBJIMBATh PUYUHHO-CIIEJICTBEHHBIE CBSI3H, JIENIaTh
BBIBO/Ibl, aHAJIM3UPOBATh, CPABHUBATH U 0000LIATH
(aKThl, CTPOUTH JJOTUYECKOE PACCYkAECHHUE, CO31aBaTh,
NPUMEHSTH U Pe0Opa3OBhIBATh 3HAKU M CUMBOJIBI IS
perieHus yueOHbIX U MIO3HABATENbHBIX 3a/1ad,
peoOpa3oBbIBaTh MHPOPMAIIHIO U3 OJJHOTO BUIA B
Jpyrou (cxemy B TEKCT), IPOU3BOIUTH IOUCK
UH(OpMAIINH, AaHATM3UPOBATH M OIICHUBATH €€
JOCTOBEPHOCT.

3. MeTtoabl xumuu (24)

1.Metojpl, CBSI3aHHbBIC c
HEMOCPE/ICTBEHHBIM HM3y4YeHUEM BEIIECTB:
HaONIo/IeHWe,  OMKCaHWe,  CpaBHEHHE,
XUMUYecKuil skcriepument. 2.JTonstue 06
nHAUKaTOpax. 3. XUuMHUECKUHN S3bIK

IpeameTHbie pesyabraTthl. HaOmonaTe JeMOHCTpUpYEMbIE
u CaMOCTOATECIBHO IIPOBOJANMBIC OIIBITHI. OnuceIBaTh
CBOICTBa M3y4aeMbIX BEIIECTB HA OCHOBE HAOIOJICHUM 332 UX
MIPEBPALLECHUSIMH. Yuutbcsi  OPOBOJUTH  XUMHUYECKHUI
skcnepuMeHT. CoOroIaTh TEXHUKY 0€30MacHOCTH.
Hcnonb3oBaTh  METOJ CpPaBHEHMSI IIpU  XapaKTEPUCTHKE
CBOMCTB BEIECTB.

JIuunoctuble  YY/. OmnenuBath ¢ TO3ULHH
COIMATIBHBIX HOPM COOCTBEHHBIC MOCTYIKH U MOCTYITKH
JIPYIUX JIFOJIEH.

KoMMyHuKaTHBHBIE YVYA. Oprann3oBBIBATH
COTPYAHHYECTBO, DPabOTaTh WHAWBHUIAYaIbHO M B TPYIIIIE,
OCO3HAaHHO HCII0JIB30BaTh PECUYCBLIC CPEACTBA IJIA BBIPAKCHUA
CBOHMX MBICJICH U IMTOTPEOHOCTEH.

PeryastuBabie YY/. CaMoCTOATENBbHO ONPENEIsTh
IIEJIM CBOEro OO0y4YeHUs, CTaBUTh U (HOPMYITHPOBATH IS
ceOs HOBBIC 3amauyl B yd€Oe | IMO3HABATEIHHOM
JEATEIIbHOCTH, CAMOCTOSITEJIbHO IUIAHUPOBATh MYTH
JOCTHDKCHHS 1€, OCO3HaHHO BBIOMpaTh HauboJee
3¢ dexTuBHBIE  CHOCOOBI  pEIICHHS  y4EOHBIX H
MO3HABATEJIbHBIX 3a7a4, COOTHOCUTh CBOU JICUCTBUA C
IJIAHUPYEMBIMH pE3yJIbTaTaMU, OCYIIECTBIISITh KOHTPOJIb
CBOCH  JEATENbHOCTHM B  NpollecCe€  JOCTHXKEHHUS
pe3yabTara, KOPPEKTUPOBaTb CBOM  JCHCTBHS B
COOTBETCTBUU C M3MEHSIOLIEHCA CHUTyalueH, BIIAJIETh
OCHOBaMH  CAMOKOHTPOJIS, CaMOOLECHKH, TPUHATHUSA
pelieHnid M OCYILECTBICHHS OCO3HAaHHOTO BhIOOpa B
yueOHOM U MO3HABATENILHOM J1eATEIbHOCTH.
IHo3naBaTtenabubie YY . OnpenensiTe NOHATUSA,

c03/1aBaTh 0000IIEHHsI, CAMOCTOSATEIHLHO BBIOMPATh
OCHOBAHMS U KPUTEPUU JUIsl KJIacCU(PUKALIUHY,
yCTaHaBJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBS3H, JIeNIaTh
BBIBO/IbI, aHAJIM3UPOBATh, CPABHUBATH M 000011aTh
(baxTbl, CTPOUTH JIOTHUECKOE PACCYXkIEHUE, CO3/1aBaTh,
IPUMEHSTH U IPe0Opa3OBbIBaTh 3HAKU M CUMBOJIBI IS
peleHus yueOHbIX U M03HABATEIbHBIX 33/1ad,
npeoOpa3oBbIBaTh HHPOPMAIIHIO U3 OJJHOTO BUIA B
Jpyroi (cxemy B TEKCT), IPOU3BOAUTH MIOUCK
UH(pOpMaLINH, AaHATU3UPOBATH U OLICHUBATH €€
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JOCTOBCPHOCTD.

4. BemecrBa B oOKpyXawmell Hac
npupoae u TexuHnke (64)

1.Yucrele BelleCTBa u CMeECH.
2.Paznenenune cMmeceill. OuncTKa BEIIECTB.
3.IlonsTHE O pacTBOpax

4.YcnoBust M3MEHEHHS PacTBOPUMOCTH
TBEPJBIX U Ta3000pa3HBIX BEIECTB
5.TemnoBsie 3¢ exTsl pu pacTBOpEeHUN

IpeameTHbIE pe3yJabTaThl. YcraHaBnuBaTh
MEKIPEAMETHBIC CBA3U. YUHTHCSA MPOBOIUTH XHUMHUCCKHI
skcrepuMeHT.  HaOmromaTe — mpeBpailieHHs — HU3ydaeMbIX
BemiecTB. OmuchIBaTL CBOMCTBA BEIIECTB U CMecell B Xoae
JIEMOHCTPAIIMOHHOTO W J1abOpPaTOPHOrO  IKCIIEPUMEHTOB.
CpaBHHUBATh YHCTHIC BEIIECTBA U CMECH. YMETh Pa3leisaTh
CMECH. HpOBOILI/ITB O4YUCTKY BCIIICCTB OTCTauBaHUEM,
(unbTpOBaHMEM, BblllapuBaHueM. JlenaTh BBIBOJBI U3
PEIYJIBTATOB HpOBCILéHHBIX XUMHNYCCKUX OIIBITOB. COCTaBJ’ISITI)
K.HaCCI/I(i)I/IKaLII/IOHHBIe CXEMBI. HpI/IMeHSITL CUMBOJIUKO-
rpadudeckue cpencTBa HarIsTHOCTA. BBIUUCIATH MaccoBYIO
JIOJTI0 PaCTBOPEHHOTO BEIECTBA B pacTBOpe. IIpUroTaBiInBaTh
pacTBOpHI 3aJJaHHOMN KOHIIEHTPAIAH. [Tons30BaThCs
uHpOpManed M3 JPYrdX HUCTOYHUKOB JJISI TIOATOTOBKH
KpaTKUX COOOIICHU.

I"'oToBUTH KOMIIBIOTCPHBIC MTPE3CHTAIIUU 110 TEMCE.
JIuuHoctuble  YY/. OmnenuBath ¢ TO3ULHHU
COIMATIBHBIX HOPM COOCTBEHHBIC MOCTYIKH W MOCTYITKH
JPYrUX JIFOJIEH.

KomMMyHuKkaTHBHBIE YVI. Oprann3oBHIBATH
COTPYAHHYECTBO, DPabOTaTh WHAWBHUIAYaJIbHO M B TPYIIIIE,
OCO3HAHHO HMCITOJIB30BATh PEUEBBIE CPEACTBA IS BBIPAKEHISI
CBOHMX MBICJICH U TTOTPEOHOCTEH.

PeryastuBabie YY/. CaMoCTOATENBHO ONPENEisTh
I[EJIM CBOEro OO0y4YeHUs, CTaBUTh U (HOPMYITHPOBATH IS
ceOs HOBBIC 3amaun B yd€0e ©W IO3HABATEIHHOU
JIESITETbHOCTHA, CaMOCTOSATENIFHO IUIAHUPOBATh IIYTH
JTOCTHDKEHHS 11eJIel, OCO3HaHHO BBIOMpaTh HauboJee
3¢ dexTuBHBIE  CHOCOOBI  pEIICHHS  y4eOHBIX W
MO3HABATEJIbHBIX 3a7a4, COOTHOCUTh CBOU JICUCTBUA C
TUTAHUPYEMBIMU PE3YJIbTATAMU, OCYIIECTBIISITH KOHTPOJIb
CBOCH  JEATENbHOCTHM B  NpollecCe  JOCTHXKEHUS
pe3yabTara, KOpPPEKTUpPOBaTb CBOM  JCHCTBHS B
COOTBETCTBMU C H3MEHSIONICHCA CHUTyallMed, BIAJCTh
OCHOBAaMHM CaMOKOHTPOJI, CaMOOIICHKH, TMPUHATHS
pelieHnid M OCYILECTBICHHS OCO3HAHHOTO BBHIOOpa B
yueOHOM U O3HABATENLHOM JIeSTEIBHOCTH.
IHo3naBartenabubie YY . OnpenensiTe NOHATHA,

c03/1aBaTh 0000IIEHHsI, CAMOCTOSATEIHLHO BBIOMPATh
OCHOBAHMS U KPUTEPUU JUIsl KilaccuUKaLuy,
yCTaHaBJIMBATh MPUYUHHO-CJIEICTBEHHBIE CBA3H, JIEJIaTh
BBIBO/IbI, aHAJIM3UPOBATh, CPABHUBATH M 000011aTh
(baxThl, CTPOUTH JIOTHUECKOE PAcCyXkI€HUE, CO3/aBaTh,
NPUMEHSTH U IPeoOpa3OBbIBaTh 3HAKU M CUMBOJIBI JJIS
peleHus yueOHbIX M M03HABaTEIbHbBIX 3a/1ad,
npeoOpa3oBbIBaTh HHPOPMAIIHIO U3 OJJHOTO BUIA B
Jpyroi (cXxemy B TEKCT), MPOU3BOJUTH IOUCK
UH(pOpMaIINH, AaHATU3UPOBATH U OLICHUBATH €€
JOCTOBEPHOCT.
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5. [lonsTue o razax. Bo3ayx. Kucaopon.
I'openne (74)

1.llonsatne o ra3ax. 3akoH ABoraupo.
2.Boznyx

3.0THOCHTENBbHAS ~ TIOTHOCTH  Ta30B.
4 Kucnopon  Ilomydyenue kuciopona B
MPOMBIIIUICHHOCTH u 71a00paTOpPHUH.
XUMHYECKHE CBOWMCTBA | IMPUMCHCHUC
KHCIIOpoaa

HpeI[MeTHLIe PE3YJIbTATHI. Hcnonp3oBaTh MCKIIPEAMCETHBIC
cBs3u. Hcmonp30BaTh NpuUMEphbl PCHICHUA THUIIOB 3a1a4,
3aJa4YHUKU C HpI/IBeHéHHI)IMI/I B HUX aJIrOpUTMaMU PCHICHUA
3amady. O000maTe W CHUCTEMAaTU3UPOBaTh 3HAHHUA 00
N3YYCHHBIX BeEIICCTBAX. Yuuthcs peuaTtb
UCCIICZIOBATEILCKAUM ~ MYTEM  IOCTABJICHHYIO  MPOoOJeMy.
HaGmronaTh mpeBpalieHus: u3y4aeMbix BemnecTB. ONUCHIBATH
CBOMCTBAa BEUIECTB B XOAE JIEMOHCTPAallMOHHOTO U
71a00paTOPHOTO0  AKCIECPUMEHTOB. YUHMTBCS  PaCKPBIBATh
OPUYMHHO-CIICACTBEHHYI0O  CBS3b  MEXKAy  (usnyeckumu
CBOWMCTBAaMU HW3y4aeMOr'0 BEIIeCTBA M CIIOCO0AMU  €ro
cooupanusa. IlpuMeHsTp  TOMy4YEeHHBIE  3HAHHUA  IpU
IMMPOBCACHNN XHUMHUYCCKOIo OSKCIICPUMCEHTA. YcranaBauBaTh
CBA3b MCKAY CBOMCTBaMU BE€IIECTBA U €ro NMPUMCHCHUCM.
OtOupaTh HEOOXOIUMYIO  WHPOPMAIMI0 M3  Pa3HbIX
HUCTOYHUKOB.

T"'oToBUTH KOMIIBIOTCPHBIC MTPE3CHTALIUU 110 TEMCE.
JIuunoctuble YY/. OneHuBaTh ¢ TO3WUIUH
COIMATIBHBIX HOPM COOCTBEHHBIC MOCTYIKH U MOCTYITKH
JIPYIUX JIFOJIEH.

KoMMyHuKaTHBHBIE YVI. Oprann3oBHIBATH
COTPYAHHMYECTBO, DPabOTaTh WHAWBHUIAYaJIbHO M B TPYIIIIE,
OCO3HAHHO HMCIIOJIB30BaTh PCUCBLIC CPEACTBA JJId BBIPAXKCHUSA
CBOMX MBICJIEH U TIOTPEOHOCTEH.

PeryastuBabie YY/. CaMoCTOATENBHO ONPENEHsiTh
IIEJIM CBOEro OO0y4YeHUs, CTaBUTh U (HOPMYITHPOBATH IS
ceOs HOBBIC 3amaun B yu€0e © IO3HABATEIHHOU
JIEATEIIbHOCTH, CAMOCTOSITEJIbHO IUIAHUPOBATh MYTH
JTOCTHDKEHHS 11eJIel, OCO3HaHHO BBIOMpaTh HauboJee
3¢ dexTuBHBIE  CHOCOOBI  peIIeHHs  y4eOHBIX W
MO3HABATEJIbHBIX 3aJa4, COOTHOCUTh CBOU JICUCTBUA C
IJIAHUPYEMBIMH pe3yJIbTaTaMU, OCYIIECTBIISITH KOHTPOJIb
CBOCH  JEATEIBbHOCTHM B  NpoOllecCe  JOCTHXKEHUS
pe3yabTara, KOPPEKTHUpOBaTb CBOM  JEHCTBUS B
COOTBETCTBMU C H3MEHSIONICHCA CHUTyallMed, BIAJCTh
OCHOBaMH CAMOKOHTPOJIS, CaMOOLEHKH, TPUHSITHUA
pelIieHni M OCYILECTBICHHS OCO3HAHHOTO BBHIOOpa B
yueOHOM U MO3HABATENLHOM IS TEIBHOCTH.
IHo3naBarenabubie YY . OnpenensiTe NOHATHA,

c03/1aBaTh 0000IIEHHsI, CAMOCTOSATENILHO BEIOUPATH
OCHOBAHMS U KPUTEPUU JUIsl KilaccuUKaLuy,
yCTaHaBJIMBaTh MPUYUHHO-CIIEJICTBEHHBIE CBSI3H, JIe/1aTh
BBIBO/IbI, aHAJIM3UPOBATh, CPABHUBATH M 000011aTh
(axThl, CTPOUTH JIOTHUECKOE PAcCyXkI€HUE, CO3/1aBaTh,
OPUMEHSTH U IPeoOpa3OBbIBaTh 3HAKU M CUMBOJIBI JJIS
peleHus yueOHbIX M M03HABaTeNbHBIX 33/1ad,
npeoOpa3oBbIBaTh HHPOPMALIHIO U3 OJJHOTO BUIA B
Jpyroi (cxemy B TEKCT), IPOU3BOAUTH MIOUCK
UH(pOpMaIINH, AaHATU3UPOBATH U OLICHUBATH €€
JOCTOBEPHOCT.

6. OcHOBHBIE KJacChl HEOPraHMYeCKHX

IlpenmeTHble  pedyabTarbl.  MccrnenoBaTe — CBOMWCTBa
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coeqnHenuii (134)
1. Knaccudukanus
COEIMHEHUH.
2.0kcubl.
3.ITonsiTHE O THAPOKCHUIAX

4. Knaccupukanus KAcioT

5.CocraB, HOMEHKIIATypa COJICH,
6.XuMuYecKkre CBOMCTBA OKCHIIOB.
7.IlonsiTre 06 aM(pOTEPHOCTH.
8.I'eHeTHYeckass CBsI3b HEOPraHUYECKHUX
COEIMHEHUH.

HCEOPraHNYCCKUX

N3y4acMbIX BCHICCTB. Ha6J'IIO):[aTI) (1)I/I3I/I‘IGCKI/IG U XUMHWYCCKUEC
IMpeBpaliCHrA U3y4aCMbIX BCHICCTB. OmnuceIiBaTh XUMHUYECKHE
peakiuu, HaONOmaeMble B XOA€ JSMOHCTPAIMOHHOTO U
71a00paTOPHOTO  IKCIEPUMEHTOB. JlenmaTh  BBIBOABI U3
PE3YJIbTATOB HpOBeI[éHHI)IX XUMHUYCCKUX OIIBITOB.
Knaccudummposate u3ydaemble BemiectBa. COCTaBJIATh
hopMyIbI OKCHUJIOB, KHUCJIOT, OCHOBaHUH, COJIEH.
XapakTepu3oBaTh COCTaB MU CBOMCTBA BELIECTB OCHOBHBIX
KJIACCOB ~ HEOPraHWYEeCKHX  COCAUHEHMH.  3aluChIBaTh
YpaBHCHUA XUMUUYCCKUX peaKHI/Iﬁ.
OCYHICCTBJISITB TFCHECTUYCCKYIO
HEOPraHUYECKUX COEANHEHUH.
JINYHOCTHEIE YVII. OueHnBars c MO3UINA
COIMATIBHBIX HOPM COOCTBEHHBIE MOCTYIKH U MOCTYIKH
JIPYrUX JIFOJIEH.

KoMmMmyHuKaTHUBHBIE YVI. Opranu3oBbIBaThH
COTpYJIHHYECTBO, paboTaTh WHAMBUAYalbHO M B TpYIIIE,
OCO3HAHHO HMCIIOJIB30BaTh PCUCBLIC CPCACTBA JJId BBIPAKCHUSA
CBOMX MBICJIEH U TIOTPEOHOCTEH.

PerynstuBubie YY/. CamocToATEnbHO OINpEnensiTh
IIEJIM CBOEro O0y4YeHUs, CTaBUTh U (HOPMYITHPOBATH IS
ceOs HOBBIE 3amaun B yu€0e © IMO3HABATEIHHOU
NESTETbHOCTH, CaMOCTOSITEIBHO IIJIAHUPOBATh IYTH
JTOCTHDKEHHS 11eJIel, OCO3HaHHO BBIOMpaTh HauboJee
a¢exTuBHBIE  CHOCOOBI  peIIeHHs  y4EeOHBIX H
MO3HABATEJIbHBIX 3aJa4, COOTHOCHTh CBOU JIEUCTBUA C
MJIAHUPYEMBIMH pe3yJIbTaTaMU, OCYIIECTBIISITh KOHTPOJIb
CBOEH  JEATENBbHOCTHM B  NpOLIECCE  JOCTHXKEHUS
pe3yibrata, KOPpPEKTUpPOBaTb CBOM  JCUCTBUA B
COOTBETCTBMU C H3MEHSIOIICHCA CHUTyallMel, BIAJECTh
OCHOBaMH  CAMOKOHTPOJIS, CaMOOLCHKH, TPUHSITHUSA
pEIICHUH M OCYIIECTBIEHUS OCO3HAHHOTO BHIOOpa B
y4eOHOM 1 M03HABATEILHOMN ACSITEIIBHOCTH.
IHo3naBarenasubie YY . OnpenensiTe NOHATHA,

C03/1aBaTh 000OIIEHNS, CAMOCTOSITEIFHO BHIOUPATH
OCHOBAHUS ¥ KPUTEPHUH JIJIS KiacCu(PHUKaIIWH,

CBiA3b MCKAY KiacCaMUu

yCTaHaBJIMBaTh MPUYUHHO-CIIEJICTBEHHBIE CBSI3H, JIe/1aTh
BBIBO/Ibl, aHAJIM3UPOBATh, CPABHUBATH U 000011aTh
(baxTbl, CTPOUTH JIOTHUECKOE PACCYXkIEHUE, CO3/1aBaTh,
OPUMEHSTH U IPeoOpa3OBbIBaTh 3HAKU M CUMBOJIBI JJIS
peleHust yueOHbIX M T03HABATeNbHbIX 33/ad,
npeoOpa3oBbIBaTh HHGOPMALIHIO U3 OJJHOTO BUIA B
Jpyroi (cxemy B TEKCT), IPOU3BOAUTH MIOUCK
UH(pOpMaLH, AaHATU3UPOBATh U OLICHUBATH €€
JOCTOBEPHOCT.

Paznen 2. XuMnuyeckne 3J1eMeHThI, BellleCTBA 1 XMHMHYECKHe PeaKIH B CBeTe 3JIeKTPOHHOI TeopHHu

(224)

7. Ctpoenue atoma (34)

1. CocraB M BakHEHIINE XapaKTEPUCTUKU
aToma.

2.M30ronbl. XMMUYECKUHN DJIEMEHT

Hpe}lMeTHLIe PE3YJIbTaThI. Hcnons3oBaTh MCKITPCAMCTHBIC
CBA3U. MO,E[GJ'IPIpOBaTB CTpOCHHEC aTOMA. OHpCI[GJ'I}ITL IIOHATHA
«XUMHYCCKHI QJICMCHT», <<H0p$[,I[KOBLII71 HOMEpP», «MAaCCOBOC
HYUCJI0», «HM30TOII», «OTHOCUTCIBbHAsA aTOMHasd Maccay,
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3.Ctpoenue 000J04eK

aTOMOB

SJICKTPOHHBIX

«OJICKTPOHHAasA O6OJ'IO‘IKa)), «SHGKTpOHHLIﬁ CJ'IOfI».I[CJ'IaTb
YMO3aKIIOUCHU A (0] XapaKkTepe HU3MCHCHHU A CBOMCTB
XUMHUYCCKUX DBJIEMCHTOB C YBCIMYCHUEM 3apia0B aTOMHBIX
AA€p. Ilonp30BaThCs I/IH(bOpMaHI/IeI\/'I U3 OpYyrux MCTOYHUKOB
JUTSL TIOITOTOBKH KPATKUX COOOIICHUH.

I'oroBUTH KOMIIBIOTCPHBIC MTPE3CHTALIUU 110 TEMCE.
JIuunoctuble YYJ. OnenuBaTh ¢ TO3UIUH
COIMAIILHBIX HOPM COOCTBEHHBIC IMOCTYIKU U IOCTYIKH
JIPYrUX JIFOJIEH.

KoMmmyHuKaTHUBHBIE YV . Opranu3oBbIBaThH
COTpYIHHYECTBO, paboTaTh WHAMBUAYaIbHO M B TIpYIIIE,
OCO3HAHHO HCII0JIb30BaTh PCUYCBLIC CPEACTBA JId BBIPAKCHUA
CBOMX MBICJICH U TIOTPEOHOCTEH.

PeryasituBabie YVY/I. CamMoCTOATENBHO OIpENensTh
1] CBOEro OO0y4YeHUs, CTaBUTh U (HOPMYITHPOBATH JIs
ceOs1 HOBBIE 3amaun B yu€0e © MO3HABATEIHHOU
NESTETbHOCTH, CaMOCTOSITEIbHO IIJITAHUPOBATh MYTH
JTOCTHDKEHHS 11eJIel, OCO3HaHHO BBIOMpaTh HauOoJee
¢ ¢deKkTuBHBIE  CHNOCOOBI  pelIeHusT  y4eOHBIX H
MMO3HABATENIBPHBIX 3aJa4, COOTHOCHTH CBOU JICUCTBHUS C
MJIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBISATH KOHTPOJIb
CBOCH  JEATENHHOCTHM B  TIpollecce€  JOCTIKEHUS
pe3ynbpTaTa, KOPPEKTHPOBATh CBOM  JEHCTBUA B
COOTBETCTBMU C H3MEHSIOIICHCA CHUTyallMed, BIAJECTh
OCHOBaMHU  CAMOKOHTPOJIS, CaMOOLEHKH, TPUHSITHUA
pelieHuii ¥ OCYIIECTBICHHUS OCO3HAHHOTO BBIOOpa B
y4eOHOM 1 TTO3HABATEIILHOMN JACSITEIIbHOCTH.
IHo3naBarteabubie YY . OnpenensiTe NOHATUA,

CO3/1aBaTh 000OIIEHNS, CAMOCTOSITEIILHO BEIOMPATH
OCHOBAHUS ¥ KPUTEPHUH JIJIS Kiaccu(pHUKaIvH,
YCTaHABJIMBATh IPHUYMHHO-CJICJICTBEHHBIC CBSI3H, JICATh
BBIBO/IbI, aHAJIM3UPOBATh, CPABHUBATH U 0000IIATh
(aKThI, CTPOUTH JIOTHYECKOE PACCYKJICHUE, CO3/1aBaTh,
HMPUMEHSTh U IPEOOPa30BbIBATh 3HAKHU U CHMBOJIBI IS
peleHus yueOHBIX M MO3HABATEIBHBIX 33]1ad,
PeoOpa3oBhIBATH HH(POPMAIUIO U3 OJTHOTO BHJIA B
JPYroi (CXeMy B TEKCT), POU3BOAUTH TIOUCK
uH(pOpPMaIIMY, aHATM3UPOBATh U OILICHUBATh €€
JIOCTOBEPHOCTb.

8. Ilepuognueckuii 3aKOH "
Ilepnoanyeckasi cucTeMa XHMHYECKHX
snementoB .. Mengeneena (54)
1.Ilepmonnyeckast cucremMa B
CTPOEHUSI aTOMA.

2.0u3nveckuil CMBICT HOMepa Hepuoja u
TPYIIIBL

3.XapakTepucTUKa XUMUYECKHX
JJIEMEHTOB Ha OCHOBE MX IIOJIOKEHHUS B
MIEPUOANYECKON CUCTEME.

CBECTC

IIpenmeTHbIe pe3yabTaThl. KilaccupuimpoBath n3ydeHHbIS
XUMHYECKUE OJJIEMEHTHl W uX coenuHenus. (CpaBHHUBATh
CBOICTBa BEIIECTB, NPHHAUISKANIUX K Pa3HBIM Kiaccam;
XUMHYECKUE JJIEMEHThl pAa3HBIX TPYMNN. YCTaHaBIWBAThH
BHYTPH- W  MEXKIpenMeTHble CcBs3u. ONHUChIBaTH U
XapaKTepu30BaTh CTPYKTypy Tabmuiel «llepuogmueckas
cucreMa  xumuueckux  snementoB  J[.M. MennaeneeBa»
(xoporkas ¢opma).PaznnuaTh nepuobl, TPYIIILI, TIABHBIE U
MOoOOYHBIE MOATPYNIBL.  XapaKTepU30BaTh XUMHUYECKHE
SJIEMEHTHl N0 monoxeHuto B Ilepuonuyeckoit cucreme J.U.
MenneneeBa. CTpyKTypHpOBaTh MaTepHal O IKU3HU H
nesrenbHocTH JI.W. MenneneeBa, 00 yTBEpKICHUM YUSHHS O
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nepuoguyHoctd. OtOupaTh HMHGOPMALMIO M3  JIPYrux
HNCTOYHUKOB JIA NOATOTOBKH KPATKUX COO6IIICHPII>'I.

I'oToBUTH KOMIIBIOTCPHBIC MPE3CHTALIUHN 11O TEMCE.
JINYHOCTHEIE YVII. OueHuBarsn c MO3UINHA
COIMAJILHBIX HOPM COOCTBEHHBIC MOCTYIKH U MOCTYIIKU
JPYrUX JIFOJIEH.

KoMmmyHuKaTHUBHBIE YV . Opranu3oBbIBAThH
COTpYIHHYECTBO, paboTaTh WHAMBUAYaIbHO M B TpYIIIE,
OCO3HAHHO HCIIOJIb30BaTh PCUCBLIC CPCACTBA JId BbIPAXKCHUA
CBOMX MBICIICH U TIOTPEOHOCTEH.

PeryasituBabie YVY/I. CamMOCTOATENBHO OIpENENsTh
I[EJIM CBOEro O0y4YeHUs, CTaBUTh U (HOPMYITUPOBATH IS
cebsd HOBBIE 3a7auM B Yyu€Oe U IO3HABATEIbHOU
NESITeTbHOCTH, CaMOCTOSITEJIbHO IIJIAHUPOBATh MYTH
JOCTIKEHHs 1ieJiel, OCO3HAHHO BBHIOMpaTh HamboJee
3¢ ¢deKTuBHBIE  CHOCOOBI  pelIeHUusT  y4eOHBIX WU
MO3HABATENIBHBIX 3a7[a4, COOTHOCUTh CBOU JIEUCTBUS C
MJIAaHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBISATH KOHTPOJIb
CBOCH  JCATENHHOCTHM B  TIpollecCce  JOCTIKEHUS
pe3ynbpTaTa, KOPPEKTHPOBATh CBOM  JEHCTBUA B
COOTBETCTBUHU C HM3MEHSIONIEHCA CUTYyalluel, BIAJETh
OCHOBaMH  CaMOKOHTPOJIS, CAaMOOIICHKH, TPUHSATHUS
pelieHuii M OCYIIECTBIEHUS OCO3HAHHOTO BHIOOpa B
y4eOHOM 1 TT03HABATEIILHOMN ACSITEIIBHOCTH.
IHo3naBarenabubie YY . OnpenensiTe NOHATHSA,

CO3/1aBaTh 000OIIEHHUS, CAMOCTOSITEIILHO BEIOMPATH
OCHOBAHUS U KPUTEPUH JIJIS KilacCH(PHUKAIIIH,
YCTaHABIIUBATh MIPHUYNHHO-CJICICTBCHHBIC CBSI3H, JICaTh
BBIBO/IbI, aHAJIM3UPOBATh, CPABHUBATH U 0000IIATh
(aKThI, CTPOUTH JIOTHYECKOE PACCYKJICHUE, CO3/1aBaTh,
MPUMEHSTh U IPEOOPa30BbIBATh 3HAKHU U CHMBOJIBI IS
peleHrs y4eOHBIX U NTO3HABATEIBHBIX 33134,
peoOpa3oBBIBATH HH(POPMAIUIO U3 OJTHOTO BUJIA B
JIpyrou (cXemy B TEKCT), IIPOU3BOIUTH TTOUCK
uH(pOpPMaIIMHY, aHAJIU3UPOBATh U OLICHUBATh €€
JIOCTOBEPHOCTb.

9. Ctpoenue BeniecTBa (64)

1. Xumuueckas CBA3b.

2.KoBanenrHast cBsI3b 1 €€ BUABI

3.MonHas cBs3b

4.CreneHp OKUCIEHHUS.

5.ompejienieHHe CTEMEHU OKHUCICHUS U
cocTaBiieHue Gopmyn

6.Kpucranmnueckoe CTpOCHHE BEIISCTBA.

IlpenmeTHble pe3yjbTarbl. PasrpaHuuuBaTh  MOHSATUS
«XUMHUYCCKaA CBs3b», «KpI/ICTaJ'IJ'II/I‘IeCKaH pem'e"rKa».
O606H_IaTB IIOHATUA «KOBAJICHTHAA HeHOHHpHaH CBS3b»,
«KOBAJICHTHAd IIOJIIpHAA CBA3b», «MOHHAA CBA3b)», «MOHHAd
KpUCTAJUITNYCCKaA peméTKa», «aTOMHAsA KpUCTAJIINYCCKAA
pemér Ka», «MOJICKYJISIpHAA KpHUCTAJITINYCCKAA
peIHéTKa».YMeTB COCTABJIATH CXEMBI OGpaSOBaHI/IH BCIICCTB C
Pa3IMYHBIMHA BUJaMH XUMHUYECKOU CBJsI3H. YMCT b
XapaKTCpHU30BaATh CBOICTBA BCIICCTBA, 3HadA €ro
KPUCTAUIMUECKYIO  PEIETKYy. MonenupoBaTb  CTPOEHHUE
BEIECTB C KOBa.]'ICHTHOf/i u I/IOHHOﬁ CBA3BHO. OHpe):[eJ'ISITB
CTCIICHb OKUCJICHUS 3JICMCHTOB.

COCTaBJ’IHTB q)OpMy.TIBI BCILICCTB 110 CTCIICHU OKHUCIICHUA
3JICMCHTOB

JINYHOCTHBIE YV]I. OneHnBaTh c MO3UIUH
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COIMAIILHBIX HOPM COOCTBEHHBIC MOCTYIKH U MOCTYIIKU
JIPYIUX JIIOJEH.

KoMmmyHukaTuBHBIE YV. Opranu3oBbIBaThH
COTPYAHUYECCTBO, pa6OTaTI) WHIUBUAYAJIbHO W B TIpYyHIIC,
OCO3HAHHO HCIIOJIb30BAaTh PCUYCBLIC CPEACTBA AJI BBIPAKCHUA
CBOMX MBICIICH U TIOTPEOHOCTEH.

PeryasituBabie YVY/I. CamMOCTOATENBHO OIpENENsTh
IIEJIH CBOErO OOyUYEHUs, CTaBUTh U (OPMYITHUPOBATEH IS
ceOs HOBBIC 3a7aun B Yy4€Oe W IMO3HABATEILHOM
NESITETbHOCTH, CaMOCTOSITENIbHO IUJIAHUPOBATh IYTH
JNOCTHKEHUS 1ieJiel, OCO3HAHHO BbIOMpaTh HamboJee
3¢ ¢deKkTuBHBIE  CHOCOOBI  pelIeHUusT  y4eOHBIX WU
MO3HABATENBHBIX 3a7[a4, COOTHOCUTH CBOU JIEUCTBUS C
MJIAHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBISATH KOHTPOJIb
CBOCH  JEATENHHOCTM B  TIpollecCe€  JOCTHKEHUS
pe3yibpTaTa, KOPPEKTHUPOBAaTh CBOM  JIEHCTBUS B
COOTBETCTBUU C H3MEHSIOIIECHCA CHUTYyallMeH, BIAJAECTh
OCHOBaMH  CaMOKOHTPOJIS, CAaMOOIICHKH, TPUHSATHUS
pelieHuii M OCYIIECTBICHUS OCO3HAHHOTO BHIOOpa B
y4eOHOM 1 TTO3HABATEILHOMN JACSITEIIbHOCTH.
IHo3znaBarensnsbie Y'Y JI. Onpenensats NOHATHS,
C03/1aBaTh 0000IIEHNS, CAMOCTOSTEIbHO BEIOMPATH
OCHOBAHUS ¥ KPUTEPHUH IS KIIaCCUPUKAIIUH,
YCTaHaBJIUBATh IPUYUHHO-CIIEICTBEHHBIE CBA3H, J€TIaTh
BBIBO/IbI, aHAJTU3UPOBATH, CPABHUBATH U 0000IIATh
(bakThl, CTPOUTH JIOTUYECKOE PACCYKJIEHUE, CO3/1aBaTh,
IPUMEHSTh U TPe0OpPa30BbIBATh 3HAKU U CUMBOJIBI JUIS
pelieHus yueOHbIX U MO3HABATEIbHBIX 3a/1a4,
npeoOpa3oBbIBaTh HHGOPMAIUIO U3 OJTHOTO BHJIA B
Jpyrou (cxemy B TEKCT), MPOU3BOAUTH OUCK
uH(pOpPMaIlMY, aHATTU3UPOBATh U OLIEHUBATH €&
JIOCTOBEPHOCTb.

10. XumMuuyeckue peakuum B CBeTe
3JIeKTPOHHOIi Teopuu (8u)

1.Peakuuu, mpoTekaromue ¢ U3MEHEHHEM
n 6e3 N3MEHEHHsI CTeTIEHH OKHCIICHHUS.
2.0KuCINTEIbHO-BOCCTAHOBUTENbHBIE
peakuuu.

3.PaccranoBka k03((PUIIMEHTOB METOIOM
3JIEKTPOHHOI0 OajaHca.

IIpenmeTHBIE pe3yJbTaThI. 00600maTs TTOHSATHS
«OKHCITUTENDY, «OKHCIICHHEY, «BOCCTAHOBHTEIIbY,
«BOCCTaHOBJIEHHE».Pacrio3HaBaTh ypaBHEHHsS OKHUCIHTEIHHO-
BOCCTAHOBHTEIIFHBIX peakuuil. PaccTaBisaTh Kod(QQHUITHEHTHI
METOJIOM 3JIEKTPOHHOTo OayiaHca. Y CTaHABIMBATh BHYTPU- U
MeXIpeaMeTHele cBsi3u. CoCTaBIATh KiIacCH(UKAIMOHHBIE
CXEMBI, CpaBHUTENBHBIE U 0000Mmaromue Tadnuiel. OTonparth
UHGOpPMAIMIO M3 JPYIMX MCTOYHHKOB JUIS IOATOTOBKU
KPaTKUX COOOILEHUI.

['0TOBUTH KOMIIBIOTEPHBIE MTPE3EHTAIINH 110 TEME
JINYHOCTHBIE YVI. OneHnBaThL c MHO3UINN
COIMANILHBIX HOPM COOCTBEHHBIEC MOCTYIKU U MOCTYIKU
JIPYTUX JIOJEH.

KoMMyHMKaTHBHEBIE YVYI. OpraHu3oBbIBaTh
COTPYAHUYECTBO, padoTaTh HMHIMBUAYaJIbHO M B TPYIIIE,
OCO3HAHHO HCIIOJIB30BATh PEYEBBIC CPEACTBA ISl BBIPAXKCHHUS
CBOMX MBICIIEH U MOTpeOHOCTEH.

PerynstuBabie YY/. CamocroATenbHO ONpenensth
I[EJIM CBOEro 0Oy4YeHUs, CTaBUTh U (HOPMYIUPOBATH IS
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ceOs HOBBIC 3a7auM B y4€Oe M TIO3HABATEILHOMN
JESITEIbHOCTH, CaMOCTOSITEJIbHO IUJIAHUPOBATh MYTH
JMOCTIDKEHHS IIeJield, OCO3HAHHO BBIOMpATh HamOoIee
3pQeKTUBHBIE  CIIOCOOBI  pemIeHHs  y4eOHBIX |
IMO3HABATEIILHEIX 3324, COOTHOCHTb CBOU JICHCTBHS C
MJIAaHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBISATH KOHTPOJIb
CBOCH  JCATENIBHOCTM B  TpOllecCe  JOCTHKEHUS
pe3yibrata, KOpPPEKTHPOBaThH CBOM  JICHCTBUS B
COOTBETCTBUU C H3MEHSIOIICHCA CHUTyallMed, BIAJAECTh
OCHOBaMHU  CaMOKOHTpPOJISI, CaMOOIICHKH, TPUHATHUS
peuieHui U OCYIIECTBICHUS OCO3HAHHOTO BHIOOpa B
y4eOHOM 1 TTO3HABATEIILHOMN JCSITEIIbHOCTH.
IMo3naBartenbnsbie YY /. OnpenensiTs NOHATUS,
co3/1aBaTh 0000IIEHNs, CAMOCTOSITEILHO BEIOMPATH
OCHOBAHUS ¥ KPUTEPHUH JIJIS KiaccupuKammm,
yYCTaHABIIMBATh IPUYNHHO-CJICICTBCHHBIEC CBSI3H, JISIATh
BBIBO/IbI, aHAJTU3UPOBATh, CPABHUBATH U 0000IIaTh
(haKThl, CTPOUTD JIOTUIECKOE PACCYKJICHHE, CO3/1aBaTh,
MPUMEHSITh U TPE0OPa30BhIBATH 3HAKH U CHMBOJIBI JIJIsI
penieHus yaeOHBIX M MO3HABATEIBHBIX 33134,
npeoOpazoBhIBaTh MHPOPMAIIHIO U3 OJTHOTO BHJIA B
JIPYTro# (CXeMy B TEKCT), IPOU3BOIUTH IMOUCK
nH(popMaIuy, aHATM3UPOBATh U OLICHUBATH €&
JIOCTOBEPHOCTb.

9 kuacc (68 u)

Pazaeibl, TeMbl (K0JI-BO 4YaCOB)

OcHOBHbBIE BHMbI JIeSITEJLHOCTH OOy4Yarommuxcs (Ha
YPOBHE YHUBEPCAJIbHbIX Y4eOHBIX JeiCTBUIN)

Pasznen 1. Teopernueckue ocHOBBI Xumuu (154)

1. XumMuuyeckune peaxkiun u
3aKOHOMEPHOCTH HX TPOTeKAHUS
(44)

1.IToBTOpEeHHE OCHOBHBIX BOIIPOCOB
Kypca XuMHH § Kiacca

2. CKOpOCTh XHMHYECKOH pEaKIIHH.
DHepreTuka XUMHUYECKHX pEaKIuil.
@dakTophl, BIUSIONIUE HA CKOPOCTh
XUMHYECKON pPeaKInu
3. ITonstne 0
paBHOBECHH
4, Pacuertnl
ypaBHEHUSIM

XUMHUYCCKOM

nmo TCPMOXUMHUYCCKUM

Ilpenvernnie pe3yabrarhl. VICIOIB30BaTh BHYTPU- U
MEXMPEIMETHBIE CBSI3H.

Onpenensth MOHATUS «TEIUIOBOM 3ddekT peakuum»,
«TePMOXUMHUYECKOE YpaBHEHHE», «IK30T€PMHUYECKas U
SHAOTEPMHYECKAs  PEAKIHH», «IyTh  MPOTEKAHHS
peakiuny, <«3G(GEKTUBHBIE COYIAPEHUS», «IHEPrus
aKTUBALlUN», «TOMOTEHHAs CHUCTEMay, «TeTepOoreHHas
CHUCTEMa»,  «CKOPOCTb  PEAKUUU»,  «XUMHUYECKOE
paBHOBECHE.

CocTaBisTh CXEMBbI, TaONHUIBI, OMOPHBIE KOHCIEKTHI,
QITOPUTMBI. BBIMONTHATE pacdy€Thl IO TEPMOXUMHUYECKUM
YpaBHEHUSIM pPeaKIuit

JINYHOCTHBIE YVII. OneHnBarh c MO3UIUH
COIMANILHBIX HOPM COOCTBEHHBIEC MOCTYIKU U MOCTYIKU
JIPYrUX JIIOJEH.

KoMmyHuKaTHBHBIE YVYI. Opranu3oBbIBAThH

COTPYAHUYECCTBO, pa60TaTB UHAUBUAYAJIbHO U B TPYIIIC,
OCO3HAHHO HUCIIOJIb30BAaTh PCUYCBLIC CPCACTBA I BBIPAKCHUSA
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CBOMX MBICIICH U TIOTPEOHOCTEH.

PeryasituBabie YVY/I. CaMOCTOATENBHO OIpPENENATH
[IeJIi CBOEro 0Oy4deHHs, CTaBUTh U (HOPMYIHPOBATH IS
ceOss HOBBIE 3aJauyd B yu€be W MO3HABATEIbHOMN
JESTEIbHOCTH, CaMOCTOATENbHO IUIAHUPOBATh IIYTH
JOCTHKEHHS 1ieJIel, OCO3HAHHO BBIOMpaTh HamboJee
3pQeKTHBHBIE  CIIOCOOBI  pemieHHs  Y4eOHBIX |
MIO3HABATEJIbHBIX 3aJ]a4, COOTHOCHUTb CBOM JIEHCTBHS C
IUTAHUPYEMBIMU PE3Y/bTaTaMU, OCYIIECTBIISATH KOHTPOJIb
CBOEH  JEATENIbHOCTM B IPOLECCE  JOCTHXKEHMUS
pe3yibrata, KOpPpPEKTHpOBaTh CBOM  JIEHCTBUSA B
COOTBETCTBUU C M3MEHSIOLIEHCA CHUTyalMeHl, BIIAJIETh
OCHOBAMH  CaMOKOHTPOJIS, CAMOOLIEHKH, MPUHSITUS
pelIeHnii U OCYIIECTBJIEHUS OCO3HAHHOTO BbHIOOpA B
y4eOHOM U MO3HABATENIbHOM /1€ TEIIbHOCTH.
IMo3naBartenbubie YY . OnpenensiTe NOHATUS,

CO3/1aBaTh 0000IIEHNs, CAMOCTOSITEILHO BEIOMPATH
OCHOBAHUS ¥ KPUTEPHUH JIJIS Kilaccu(pUKarvm,
YCTaHABIIMBATh MIPHUYNHHO-CJICICTBCHHBIC CBSI3H, JISaTh
BBIBO/IbI, aHAJTU3UPOBATH, CPABHUBATH U 0000IIaTh
(aKTBI, CTPOUTH JIOTHYECKOE PACCYKJICHUE, CO3/1aBaTh,
MPUMEHSITh U TPE0OPA30BhIBATh 3HAKH U CHMBOJIBI JJIsI
pelreHus yueOHbIX U MIO3HABATEIBHBIX 33/1ad,
npeoOpazoBhIBaTh MHPOPMAIIMIO U3 OJTHOTO BHJIA B
JIPYTro# (CXeMy B TEKCT), IPOU3BOJIUTH IMOUCK
WH(POpMAIINH, aHATU3UPOBATH U OIICHUBATH €€
JIOCTOBEPHOCTD.

2. PacTBopbl. Teopus
3JIEKTPOJIUTHYECKOH  AUCCOHANMHU
(114)

1.Ilonatue o pactBopax. BemectBa

ANEKTPOJUTBI W HEIJICKTPOJIUTHI.
Mexanusm ANEKTPOJUTHYECKON
JUACCOIMAIMM BEIIECTB C HOHHOM
CBSI3BI0.

2.MexaHu3M AUCCOLMAIIMKA BEIIECTB C
MOJIIPHON KOBAJIEHTHOW CBA3BIO.
3.CusbHBIC U CITA0BIC AJICKTPOJIUTHI.

4 Peakiinu noHHoro oomena. CBoicTBa
HOHOB.

5. XuUMHYECKHE CBOMCTBA KHCIIOT Kak
JJIEKTPOJIUTOB.

6. XMMUUeCKHEe CBOMCTBA OCHOBaHMI
Kak dJIEKTPOJIUTOB.

7.XuMHUeCKHEe CBOICTBa cojiell Kak
JIEKTPOJIUTOB.

8.I'maponus coneil.

Ipeamernbie pesyabrarbl. [IpOBOANTH HAOMIOACHHS 3a
MOBEJICHHEM BEIIECTB B PAacTBOpPaX, 3a XUMHYECKUMHU
peaknusIMH, MPOTEKAOIIMMH B PaCTBOpaXx.

JlaBaTh  ONpelelieHUs]  IMOHATHH  «IJICKTPOJIHT,
KHEDJIIEKTPOJIHTY, «IIIEKTPOJIMTHYECKAS JIUCCOLIHALIMS.
Pasmuuare 1moHATHE «HOH». O000maTH  IOHATHS
«KaTHOH», «aHHOH». VccaemoBaTh CBOMCTBA PacTBOPOB
JJIEKTPOJIMTOB.

OnuceIBaTh CBOMCTBA BEIIECTB B X0J1e
JIEMOHCTPAI[HOHHOIO ¥ 1a00paTOPHOTO SKCIIEPUMEHTOB.
Co0Omronars IpaBuUIIa TEXHHUKHU 0€30IaCHOCTH.
XapakTepu3oBaTh  YCIIOBUS TEUCHHS  pEakUud B
pacTBOPAax AMEKTPOIUTOB JIO KOHIIA.

O6oOmarp 3HaHms o  pactBopax. CocTaBisATh
KJIacCU(UKAIIMOHHBIC  CXEMBI,  CPaBHUTCIIbHBICE U
0000111ar01I1Ee TAOIHIIE.

M crosp30BaTh BHYTPU- H MEXKIIPEIMETHBIC CBSI3H.
Pacno3naBare peaknuu MOHHOTO oOMeHa. CocTaBysATh
WOHHBIC ypaBHEHUs peakiinii. COCTaBIATh COKpaIIEHHbBIE
WOHHBIC YPAaBHECHUS PEAKIIUH.

Jlenath pacy€Tbl MO XUMHUYECKUM YPaBHEHHSIM, €CIIU
OJIHO W3 PpEarupyrollux BEIIECTB JaHO B HU30BITKE.
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Otb6upats WHPOPMAIUIO U3 APYTUX HCTOYHHUKOB IS
MOJITOTOBKH KPATKUX COOOIICHHIA.

JINYHOCTHEIE YVII. OueHuBarhn c MO3UIUHA
COIMAIILHBIX HOPM COOCTBEHHBIC MOCTYIKHA U MOCTYIKH
JIPYIUX JIIOJEH.

KoMmmyHuKaTHUBHBIE YV . Opranu3oBbIBaTh

COTPYTHHYECTBO, paboTaTh HHANBUAYAJIHHO U B TPYIIIE,
OCO3HAHHO UCIIOJIb30BAaTh PEYEBBIE CPEICTBA IS
BBIPQXCHUSI CBOMX MBICIICH U MOTPEOHOCTEH, BBIJIBUTATh
KOHTPApPTyMEHTHI, Iepedpa3supoBaTh CBOIO  MBICHb,
MOHUMATh TO3UIIUIO JIPYroro, pa3inyaTh B €ro pedu
MHEHHE, JI0Ka3aTeIbCTBO, (DAKThI, YMETh B3TJISIHYTh Ha
CUTYALMIO C APYTOW TOYKHU 3PEHUS.

PeryasituBabie YVY/I. CamMoCTOATENBHO OIpENensTh
I[EJI CBOEro 00y4YeHUs, CTaBUTh U (HOPMYITHPOBATH IS
cebs HOBBIE 3a7auM B Yyu€0e M TO3HABaTEJIbHOMN
NESITeTbHOCTH, CaMOCTOSITEJIbHO IIJIAHUPOBATh MYTH
JTOCTHDKEHHS 11eJIel, OCO3HaHHO BBIOMpaTh Hauboee
¢ ¢deKkTuBHBIE  CHNOCOOBI  pelIeHuss  y4eOHBIX H
MMO3HABATENLHEIX 33724, COOTHOCHTHL CBOU JICHCTBHS C
MJIAaHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBISATH KOHTPOJIb
CBOCH  JCATENHPHOCTH B  TIPOIIECCE€  JIOCTHKEHUS
pe3ynbpTaTa, KOPPEKTHPOBATh CBOM  JEHCTBUA B
COOTBETCTBUU C H3MEHSIOIICHCA CHUTyallMed, BIAJAECTh
OCHOBaMHU CAMOKOHTPOJIS, CaMOOLEHKH, TPUHSITHUA
pelieHuii M OCYIIECTBICHUS OCO3HAHHOTO BHIOOpa B
y4eOHOM 1 TT03HABATEIILHOMN ACSITEIIBHOCTH.
IHo3naBarenasubie Y'Y . OnpenensiTe NOHATHSA,

CO3/1aBaTh 0000IIEHHUS, CAMOCTOSITEIILHO BEIOMPATh
OCHOBAHUS ¥ KPUTEPHUH JIJIS Kiaccu(pHUKarvm,
YCTaHABJIMBATh IPUYMHHO-CJICJICTBEHHBIC CBSI3H, JICATh
BBIBO/IbI, aHAJIM3UPOBATh, CPABHUBATH U 0000IIATh
(aKThI, CTPOUTH JIOTHYECKOE PACCY)KJICHUE, CO3/1aBaTh,
MPUMEHSTh U IPEOOPa30BbIBATh 3HAKHU U CHMBOJIBI IS
peleHus yueOHBIX ¥ MO3HABATEIBHBIX 33]1ad,
PeoOpa3oBhIBATH HH(POPMAIUIO U3 OJTHOTO BUJIA B
JPYroi (CXeMy B TEKCT), IPOU3BOAUTH TIOUCK
uH(pOpPMaIIMHY, aHAJIU3UPOBATh U OLICHUBATh €€
JIOCTOBEPHOCTb.

Paznea 2. Dy1eMeHTBI - HEMETAJLIBI U UX BaxkHelmue coennuenns (314)

3. O6masn
HeMeTaJ10B (34)
Ilono’xeHre 31EMEHTOB- HEMETAIIOB B
nepuoanueckor cucreme. IIpocteie
BEILIECTBA — HEMETAJUIbl. AJUIOTPOIHS
XUMHUECKHE CBOICTBA MPOCTBIX
BEIIECTB — HEMETAUIOB. BOoIopoHbIE
COCIMHEHUS  HeMeTauioB.  Dopmbl
BOJIOPOJIHBIX COEUHEHHUI.

XapaKTepHCTHKA

Ilpenvernnie pesyabTarbl. O000IIaTh 3HAHUS U JIENATh
BBIBOJBI O 3aKOHOMEPHOCTSX HW3MEHEHUH CBOWCTB
HEMETAJUIOB B mepuojax u rpymmnax Ilepumoanueckoit
CHUCTEMBI.

[Iporao3upoBarh CBOICTBA HEU3YUEHHBIX 3JIEMEHTOB M
UX COCIMHEHUN Ha OCHOBE 3HaHWU O llepmoamueckom
3akone /.M. MenneneeBa. OTOuparh HHPOpPMAIUIO U3
IpPYrUX  HMCTOYHHMKOB  JUIsl  TOATOTOBKUA  KPaTKUX
COOOIIIEeHUH.
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['oTOBUTH KOMIIBIOTEPHBIE MPE3EHTAILIMH 110 TEME.
HaGnronate neMOHCTpUpyeMBbIE UM CaMOCTOSITEIBHO
npoBoAuMbIe ONBITEL. CoONIOAaTh MpaBUiIa TEXHUKU
0e30MacHOCTH.

OnuchiBaTh CBOWCTBA M3yYaE€MbIX BEIIECTB Ha OCHOBE
HAOJII0JICHUH 32 UX IPEBPAILCHUSIMH.

AHanu3upoBaTh CBOMCTBA HEMETAJUIOB IO TOATPYIIIAM.
O06006maTs 3HAHUS u  JenaTh BBIBO/IbI o
3aKOHOMEPHOCTSX M3MEHEHHMII CBOMCTB HEMETAJUIOB B
nepuojiax u rpynmax [lepuoanyeckoil CuCTeMBbI.
JIuunoctuble  YYJ. OneHuBaTh ¢ TO3WUIHUH
COIMATIBHBIX HOPM COOCTBEHHBIC MOCTYIKH U MOCTYIKH
JIPYTUX JIOJICH.

KoMmMmyHuKaTHUBHBIE YV. Opranu3oBbIBaTh
COTPYAHMYECTBO, padOTaTh UHAUBHUAYAIBLHO U B TPYIIIIE,
OCO3HAHHO UCIIOJIb30BaTh PpEYEBBIE CpPEICTBA IS
BBIPXEHUSI CBOMX MBICIIEH M MOTPEOHOCTEH, BBIIBUTATh
KOHTpPapryMeHThI, Tmepedpa3supoBaTh CBOIO  MBICIb,
MOHUMATh TO3HUIIUIO JIPYroro, pa3indarb B €ro peud
MHEHHE, JI0Ka3aTeIbCTBO, (DAKThI, YMETh B3TJISHYTh Ha
CUTYalUIO C JPYrod TOYKU 3PEHUS.

PerynstuBubie YY/. CamocToATenbHO OINpenensTh
IIEJ CBOEro O0y4YeHUs, CTaBUTh U (HOPMYITHPOBATH IS
ceOs1 HOBBIE 3amaun B yu€0e © IO3HABATEIHHOU
JEATEIIbHOCTH, CaMOCTOSITEJIbHO IUIAHUPOBATh IYTH
JTOCTHDKEHHS 11eJIel, OCO3HaHHO BBIOMpaTh HauboJsee
3¢ dexTuBHBIE  CHOCOOBI  peIICHHs  y4EeOHBIX W
MO3HABATEJIbHBIX 3a7a4, COOTHOCHTh CBOU JIEUCTBUA C
IJIAHUPYEMBIMH pe3yJIbTaTaMU, OCYIIECTBIISITH KOHTPOJIb
CBOEH  JEATENBHOCTHM B  NpollecCe€  JOCTHXKEHHUS
pe3yabTara, KOPPEKTHUpOBaTh CBOM  JCHCTBUS B
COOTBETCTBMU C H3MEHSIONICHCA CHUTyallMel, BIAJCTh
OCHOBaMHU  CAMOKOHTPOJIS, CaMOOLEHKH, TPUHSITHUA
pEIICHUH M OCYIIECTBIEHUS OCO3HAHHOTO BHIOOpa B
yueOHOM U MO3HABATENLHOM IS TEIBHOCTH.
IHo3naBartenabubie YY . OnpenensiTe NOHATHA,

c03/1aBaTh 0000IIEHHsI, CAMOCTOSATEIHLHO BBIOMPATh
OCHOBAHMS U KPUTEPUU JUIsl KilaccuUKaLuy,
yCTaHaBJIMBaTh MPUYUHHO-CIIEJICTBEHHBIE CBSI3H, JIe/IaTh
BBIBO/Ibl, aHAJIM3UPOBATh, CPABHUBATH U 000011aTh
(baxThl, CTPOUTH JIOTHUECKOE PACCyXkIEHUE, CO3/aBaTh,
OPUMEHSTh U IPeoO0pa3oBbIBATH 3HAKU U CUMBOJIBI JJIS
peleHus yueOHbIX M IM03HaBaTeIbHbBIX 3a/1ad,
npeoOpa3oBbIBaTh HHGOPMALIHIO U3 OJJHOTO BUIA B
Jpyroi (cxemy B TEKCT), IPOU3BOAUTH MIOUCK
UH(pOpMALIH, AaHATU3UPOBATH U OLICHUBATH €€
JOCTOBEPHOCTD.

4. Bogopoan — poxaaommii Boay H
Hepruo (34)

IpeamerHsie pe3yabTaThl. HaOnronaTh mnpeBparieHus
n3ydaeMbIX BemecTB. ONMCHIBATh CBOICTBA BEILECTB B
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1.Bonopoa-sneMeHT u IIpOCTOE
BEIIECTBO

2. XuMuyeckue CBOICTBA 51
IIpUMEHEHHE Bojopoaa. Bona
3.Ilomyuenue BOJIOpOJA B
nabopaTopun

5. T'anorennr (44)
1.I'aloreHbI-XUMHYECKHAE JJIEMEHTBI U
MPOCTHIE BEIIECTBA

2.Ousnueckue u XUMHUYCCKUEC
CBOICTBA raJIOT€HOB
3.XJIOpOBOAOPOTHAS KHCIIOTa

XJI0pUJIbI

6. Iloarpynma kuciaopoga u ee
TUNMYHbIE PeAcTaBUuTe N (74)

1. O6mas XapaKTEepUCTHKA
HEMETAJIJIOB TIOI'PYIIIBI KUCIOPO/IA.

2. Kucnopon u o30u. Kpyrosopor
KHCJIOPOJa B TIPUPOJIE.
3. Cepa — mpencraButesib VIA-

rpynnsl. Aymotpornusa cepbl. CBolicTBa
U IPUMEHEHUE.

4, CepoBonopon. Cynbhub.
5. Kucnoponaconepxamue
coequaeHus cepol (IV).

6. Kucnoponaconepxamue

coequaeHUs cepbl (VI)..

7. Hoarpynma a3ora U ee TUNUYHbIE
npejacrapureau (64)

1. OO6mras XapaKTePUCTHKA
AJIEMEHTOB MOATPYIIIEI a30Ta. A30T —
npeacTaBuTeNb VA-TpyIIb.

2. Ammvuaxk. Cony aMMOHUSL.

3. [Tonyuenue aMMHaKa n
W3Y4YEHHE ero CBOMCTB.

4, OkcHasl a30Ta.

5. A30THAas KHCIIOTA U €€ COJIU.

6. dochop M e€ro CoeaUHEHUS.

KpyrosopoTt dochopa B mpupoe

8. lMoarpynna yriaepoaa(84)

1. Oomas XapaKTEpPUCTUKA
3JIEMEHTOB  MOJATPYIIBI  YIiepoja.
Yrunepon npencrasutens  [VA-
Ipynnel.  AnjoTponust  yriepoja.
AncopOrus.

2. Oxcunpl yriaepona.

3. VYronbHas KUCIIOTA U €€ COH.

4. [lomyyenue okcuga yriepoja
(IV) u u3ydeHue ero CBONCTB.

S. KpemHuii u ero coenuHeHHs.
CunukatHasi IPOMBIIITIEHHOCTb.

xoJie JEMOHCTPALMOHHOTO u 1a00paToOpHOTO
skcriepuMenToB.  CoOmomath  mpaBWia — TEXHHUKH
0e30MacHOCTH.  YUUThCS  pacKpblBaTh  IPUYHUHHO-
CIICZICTBEHHYIO 3aBUCUMOCTh MEXAY (PHU3HUECKUMHU
CBOMCTBAaMHM H3Yy4aeMOI'0 BEILECTBA U cHoco0aMu €ero
coOupanusi. IIpumMeHSATH TOJy4YEHHbIE 3HAHUS MpU
IIPOBEJICHUU XUMHUYECKOTO AKCIEPHUMEHTA.
VYcraHaBiIMBaTh CBSI3b MEXKJYy CBOMCTBAMM BEILIECTBA U
€ro IPUMEHEHUEM.

OtOupare HEOOXOMUMYI0 HMHPOPMALMIO U3 JAPYTHX
UCTOYHUKOB

Hcnons3oBath 3HAHUS TUTSt COCTaBJICHUS
XapaKTEPUCTHUKNA E€CTECTBEHHOTO CEMEWCTBA TaJOreHOB.
HaGmromaTe  mpeBpameHusi  M3y4aeMbIX — BEIIECTB.
OnuceIBaTh CBOICTBA BEIIECTB B X0J1e

JEMOHCTPAIIMOHHOTO U JIA0OPAaTOPHOTO IKCIIEPUMEHTOB.
VYcranaBnuBaTh CBA3b MEXKAY CBOWCTBAMU BEILECTBA U
€ro TpHUMEHEHWEM. Y CTaHaBIMBAaTh BHYTPU- H©
MEXIIPEAMETHBIC CBSI3H.

CoOmroaTh paBuiIa TEXHUKH 0€30MMacHOCTH
JIuuHoctuble  YY/. OmnenuBath ¢ TO3ULHHU
COIMATIBHBIX HOPM COOCTBEHHBIC MOCTYIKH U MOCTYITKH
JIPYIUX JIFOJIEH.

KoMmyHHMKaTHBHBIE YVYI. OpraHu3oBbIBATh
COTPYJHHYECTBO, paboTaTh MHAUBUAYAJIBLHO U B TPYIIIE,
OCO3HAaHHO HCIIOJIb30BaTh pEYEBBIE CPEICTBA IS
BBIPAYKEHUSI CBOUX MBICIIEH U NOTPEOHOCTEH, BBIABUTATD
KOHTPAapryMeHThl, mnepedpasupoBaTh CBOIO  MBICTb,
MOHUMATh MO3ULHUIO JIPYroro, pasjinyaTth B €ro pedu
MHEHUE, J0Ka3aTelbCTBO, (aKThl, YMETh B3IJISHYTh Ha
CUTYALMIO C APYTOW TOUKHU 3PEHUS.

PeryastuBabie YY/. CaMOCTOATENbHO ONPEEisiTh
L[EJIM CBOEro 0OydeHus, CTaBUTh U GOPMYIUPOBATH IS
cebs HOBBIE 3a7auyM B Yyu€Oe U IO3HABATEIbHOM
JESATEIbHOCTH, CaMOCTOSITENIbHO IUJIAHUPOBaTh MYTH
JNOCTIKEHUS IieJiel, OCO3HAHHO BBIOMpaTh Hambolee
¢ ¢dekTuBHBIE  CNOCOOBI  pEIIeHUsT  y4eOHBIX |
MO3HABATENbHBIX 337a4, COOTHOCUTh CBOU JICUCTBHUS C
IJIaHUPYEMBIMU PE3YJIbTATAMM, OCYIIECTBIISITh KOHTPOJIb
CBOEH  JEATENbHOCTM B  IpOLECCEe  JOCTHKEHUS
pe3ynbTata, KOPPEKTHpOBAaTb CBOM  JCHCTBUA B
COOTBETCTBUU C M3MEHSIOLIEHCA CHUTyallueH, BIIAJIETh
OCHOBaMHU  CaMOKOHTpPOJI, CaMOOILICHKH, MPUHATUSA
pelIleHni M OCYILECTBICHHS OCO3HAHHOTO BBHIOOpa B
yueOHOM U O3HABATENBbHOM 1eATEeTHHOCTH.

Ilo3naBarenbnbie YVYJI.  Omnpenensitb  NOHATHSA,
co3iaBaTh 0OOOIIEHUs, CaMOCTOSATENBHO BBIOMpAThH
OCHOBaHMA W  KpUTepUH Ui  KiIaccudukanuwy,

YCTaHABJIMBATb MMPUYUHHO-CJICACTBCHHBIC CBA3U, HNCIIATH
BBIBO/JIbI, AHAJIM3UPOBATh, CpaBHUBATL U OGOGH.[&TL
(I)aKTBI, CTPOUTH JIOTHYCECKOC PACCYXIACHUEC, CO3/1aBaTh,
IMPUMCHATH U HpeO6pa3OBLIBaTL 3HaKM W CHUMBOJIbI JJIA
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pemieHust  y4eOHBIX M TIO3HABATENBHBIX  3ajad,
npeoOpa3oBbIBaTh HMH(OpPMAIMIO W3 OJHOTO BHIA B
Ipyrod (cxeMy B  TEKCT), MPOU3BOAUTH IOUCK
uHpOpMaLlMK, aHAJIM3UPOBATH M  OLEHUBATh €&
JIOCTOBEPHOCTb.

Paznen 3. Meranisi (124)

9. O01muMe cBoiicTBa MeTAJLIOB (44)

1. DNIeMEHThI-METAJIbI B MPUPOJIE
n B lleppuoguyeckoit  cucreme.
Oco00EHHOCTH CTPOCHHS UX aTOMOB.

2. Kpucrannnueckoe crtpoeHue u
¢uzuko- XUMUYECKUE CBOMCTBA
METaJJIOB.

3. DIEeKTPOXUMHYECKHHA psin
HaIpsHKEHUH METaJUIOB.

4, Merannel. Koppo3usi metanioB

1 Mepbl 00pHOBI ¢ HEll.

IMpenveTHble pe3yabTaThl. lCronp30BaTh BHYTpH- H
MEXITPEAMETHBIC CBSI3U.

HccenenoBaTh CBOMCTBA U3y4aeMbIX BEIIECTB.
Habntonate u onuceiBaTh XUMUYECKHE PEAKIUU.
Onpenenstb  cBOMCTBa  BEIIECTB  HUCXOIAS U3
KPUCTaJUIMYECKOTO CTPOCHHSIL. XapaxkTepu3oBarh
XUMUYECKHAE DJIEMEHTBHl MaJIbIX TIEPHOJIOB TIO WX
nosioxkeHnto B llepuoauueckoit cucreme. OOoOmaTH
3HaHMSI W JieJaThb BBIBOJABI O 3aKOHOMEPHOCTSX
W3MEHEHUI CBOWCTB METAUIOB B IEPUOJAX W TpyIIax
Ilepronuecko CUCTEMBI.

[IporHo3upoBaTh CBOMCTBA HEM3YYEHHBIX AJIEMEHTOB U
UX COEIWHEHWW Ha OCHOBE 3HaHMU O llepmoamueckom
3aKOHE.

JInuHOCTHEIE YVII. OrneHnBaTth C HO3UIINU
COLIMAJIBHBIX HOPM COOCTBEHHBIEC MOCTYNKU U MOCTYIKH
JPYTUX JIOJICH.

KomMMyHukaTuBHbBIE YVI. Opranu3oBbIBaTh
COTPYIHHYECTBO, paboTaTh MHAUBUAYAJIBLHO U B TPYIIIE,
OCO3HAHHO HCIIOJIb30BaTh pEYEBBIE CPEICTBA IS
BBIPA)KEHUSI CBOUX MBICIIEH U OTPEOHOCTEH, BBIIBUTATh
KOHTPAapryMeHThl, Mepedpa3supoBaTh CBOIO  MBbICIb,
MOHUMATh MO3ULHIO JIPYroro, pa3ivyarb B €ro pedu
MHEHUE, J0Ka3aTelbCTBO, (haKThl, YMETh B3TJISHYTh Ha
CUTYALUIO C APYTOW TOUKHU 3PEHUS.

PeryastuBabie YY/. CaMOCTOATENbHO ONPENEisiTh
[[EJIM CBOEro 0OydeHus, CTaBUTh U GOPMYIUPOBATH IS
cebs HOBBIE 3a7auyM B Yyu€Oe U MO3HABATEIbHOU
JeSTEIbHOCTH, CaMOCTOSITEJIbHO IUJIAHUPOBaTh IYTH
JNOCTIKEHHS 1ieJield, OCO3HAHHO BBIOMpaTh Hambolee
¢ ¢dekTuBHBIE  CMOCOOBI  pEIIeHUsT  y4eOHBIX |
MO3HABATENbHBIX 337a4, COOTHOCUTh CBOU JICUCTBUS C
MJIAHUPYEMBIMHU PE3YJIbTATAMU, OCYIIECTBIATH KOHTPOJIb
CBOEH  JEATENIBHOCTM B IPOLECCE  JOCTHKEHHS
pe3ynbTata, KOPPEKTHpOBAaTb CBOM  JCHCTBUA B
COOTBETCTBUU C HM3MEHSIOLIEHCA CHUTyallueH, BIIAJIETh
OCHOBaMHU  CaMOKOHTpPOJI, CaMOOILICHKH, MPUHATUSA
pelIeHN M OCYIIECTBICHHUS OCO3HAaHHOTO BbIOOpa B
yueOHOM U TO3HABATENLHOM JIESTEIIBLHOCTH.
ITo3naBatenbnsbie Y'Y . OnpenensaTs NOHATHS,

CcO31aBaThb 0606H_[CHI/I$I, CaMOCTOSATCIIBHO BBI6I/IpaTB
OCHOBAHHA U KpUTCPUU I KJ'IaCCI/I(I)I/IKaI_II/II/I,
YCTAaHABJIMBATb NPUYNHHO-CJICACTBCHHBIC CBA3U, [ACIIATh
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BBIBO/Ibl, aHAJIM3UPOBATh, CPABHUBATH U 0000LIATH
(aKThl, CTPOUTH JTOTUYECKOE PACCYkKAECHHUE, CO31aBaTh,
NPUMEHSTH U IPEe0OPa3OBhIBATH 3HAKU M CUMBOJIBI JIJIS
pelieHus yueOHbIX U MO3HABATENbHBIX 33/1a4,
peoOpa3oBEIBaTh HHPOPMAILIHIO U3 OJJHOTO BU/IA B
Jpyrou (cxemy B TEKCT), IPOU3BOIUTH IOUCK
UH(OpMAIINH, AaHATM3UPOBATH M OIICHUBATH €€
JOCTOBEPHOCT.

10. MeTanbl IJIaBHBIX M MO00YHBIX
noArpynn (84)

1. Meramisl [A-Tpynmsl
[Tepuonnueckoit CHUCTEMBI u
00pa3zyeMble MU MTPOCTHIE BEIIECTRA.
2. Mertanisl [TA-rpynmst
[leppuonnueckoir  cucteMbl H  HX
BaXKHEHUIITE COSTMHEHMUS.

3. JKécrrocTh BOJBL.
MeTtauioB [IA-rpynmsl B mipupoae.
4, AIIOMUHHI U €r0 cCOeTUHEHNUS.
5. Keneso MpeACTaBUTEIh
METaJJIOB ~ MOOOYHBIX  MOJPYIIIL.
Baxueiine coenuHEeHN JKenesa.

Ponnb

IMpenveTnbie pe3yabtarbl. lccienoBaTe  CBOMCTBA
M3y4aeMbIX BEUIECTB.

Hab6mronaTe 1 onuckiBaTh XMMUUECKHUE PEAKITHH.
HabGmtonate JeMOHCTpUpyeMble UM CaMOCTOSITENIBHO
MPOBOIUMBIE OMBITEL. ONMUCHIBATh CBOMCTBA M3y4aeMbIX
BEUIECTB ~ Ha  OCHOBE  HaOmIOleHUH  3a  HUX
MpEeBpaIICHUSIMHU.

O000mare 3HaHUI W JejaTh BBIBOIBL. 3aIIMCHIBATH
ypaBHEHUs OKHUCIIUTEIBHO- BOCCTAHOBUTEIHHBIX
peakmuii ¥ peakuii HOHHOTO OOMeHa.

CocTaBiiarb KJ1accu(puKarmoOHHbIE CXEMBl,
CpaBHHUTENbHBIE U o0oOmIaromue TaOIHIbl, OMNOPHBIE
KoHCHeKkThl. OtTOupars uHMOpMaLKIO U3 JIPYrux
MCTOYHUKOB JJIsl HOJATOTOBKU KPATKUX COOOIICHUM.
['0TOBUTH KOMITbIOTEPHBIE MTPEICHTALIUU IO TEME.
[Tpou3BoauTh pacy€Tbl MO YypaBHEHHUSIM XUMHUYECKHX
peakuui, HCMONb3ys TOHITHUS «MOJISIpHas Maccay,
«MOJISIPHBI 00BEM», «TEPMOXHMMHUYECKHE YpaBHEHUS
peakmuiiy, «TemioBoi 3 dHEKT peaKkIum.

JInuHOCTHEIE YV]I. OreHnBaTh C MO3ULIUNA
COILIMAJILHBIX HOPM COOCTBEHHBIEC MOCTYIKU U MOCTYIKU
JIPYTUX JIOJICH.

KoMMyHukaTuBHBIE YVI. Opranu3oBbIBaTh
COTPYIHHYECTBO, paboTaTh MHAUBUAYAJIBLHO U B TPYIIIE,
OCO3HAHHO MCMOJBb30BaTh pEUEBbIE CpPEACTBA IS
BBIPA)KEHUSI CBOUX MBICIIEH U OTPEOHOCTEH, BBIIBUTATh
KOHTPAapryMeHThl, Mepedpa3supoBaTh CBOIO  MBbICHb,
MOHMMATh TO3UIHMIO JIPYTOro, pa3inyarb B €ro pedu
MHEHUE, J0Ka3aTelbCTBO, (haKThl, YMETh B3TJSHYTh Ha
CUTYAIUIO C APYrOi TOUKHU 3PEHHUS.

PerynstuBabie YY/. CamocroArenbHO ONpenensth
[[EJIM CBOEro 0OydeHHs, CTaBUTh U (HOPMYIUPOBATH IS
cebs HOBBIE 3a7ay B Yyu€Oe U TO3HABATEIbHOM
JESATEIbHOCTH, CaMOCTOSITENIbHO IUJIaHUPOBaTh NYTH
JMOCTIDKEHHS 1IeNield, OCO3HAHHO BBIOMpaTh Hambolee
3GpeKTUBHBIE  CIIOCOOBI  pEIIeHUs  Y4eOHBIX U
MO3HABATENbHBIX 337[a4, COOTHOCUTb CBOMU JIEUCTBUS C
MJIAaHUPYEMBIMU PE3YJIbTATaAMU, OCYIIECTBIATH KOHTPOJIb
CBOEH  JEATENBHOCTM B IPOLECCE  JOCTHXKECHMS
pe3ynbTata, KOPPEKTHPOBATb CBOM  JCHCTBUA B
COOTBETCTBUU C HM3MEHSIOLIEHCA CHUTyallueH, BIIaJIETh
OCHOBAaMHU  CaMOKOHTpPOJI, CaMOOIIEHKH, MPUHATHUSA

34




pelIeHNl W OCYIIECTBICHHS OCO3HAHHOTO BbIOOpa B
y4eOHOH 1 NO3HABATENBHOM eI TEIHHOCTH.
ITo3naBartenbnsbie Y'Y . OnpenensaiTs NOHATUS,

c03/1aBaTh 0000IIEHHS, CAMOCTOSTEILHO BHIOMPATDH
OCHOBAHHMS U KPUTEPUU JIIsI KJTacCH(PUKALINH,
yCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIC CBSI3H, JICNIaTh
BBIBO/IbI, aHAJTM3UPOBATh, CPABHUBATH U 0000IIATh
(baxThI, CTPOUTH JIOTHUECKOE PACcCyXICHUE, CO31aBaTh,
IPUMEHSTH U IPEe0OPa3OBhIBATh 3HAKU M CUMBOJIBI IS
perreHus yueOHbIX U MIO3HABATEIBHBIX 33/1ad,
npeoOpa3oBbIBaTh HH(POPMAIIMIO U3 OJTHOTO BHJIA B
Jpyrou (cxemy B TE€KCT), MPOU3BOAUTDH MTOUCK
UH(POpMAINH, aHATM3UPOBATH U OIICHUBATH €€
JIOCTOBEPHOCTb.

Paznea 4. O0uue cBeieHsi 00 OPraHuYecKUuX coeTuHeHusax(84)

11. YraeBogopoasl (44)
[TepBoHayanbHbIE CBEICHUS 0
CTPOCHHH OPraHMYECKUX  BEIIECTB.
Knaccudukanus YIJI€BOIOPOIOB.
N3omepusa n Homenkiarypa [lonarue o
MOJIMMEPHBIX XUMHYECKUX
COCIMHEHUSX: MOHOMEp, TOJUMeEp,
CTETEHb MOJINMEPU3AITIH.
Huknuueckue YIJ€BOIOPOIbI.
Pacnipoctpanenue yrieBoAopoJioOB B
npuponae. I[lpupoaHble  HUCTOYHUKHU
yraeBoaopojoB. CocraB HedpTtu u
XapaKTepUCTUKa OCHOBHBIX
MIPOJIYKTOB, MOJIy4aeMbIX U3 HEPTH.

12. Kucsopoacoaepxamme
OpraHuyveckue coequHeHus (24)

I'oMonoruueckue psasl  COUPTOB U
KapOOHOBBIX KHUCJIOT.
®u3MoI0rNYecKoe JeHCTBUE CIUPTOB
Ha OpraHuM3M. XHUMHYECKUE CBOWMCTBA
cnupToB [loHATHE O MHOTOATOMHBIX
cnuprax (raumepun). Obiume cBoicTBa

KapOOHOBBIX KHCJIOT. Peaknus
TepUPHUKALNH.

13. buoaornyeckun Ba’KHbIE
OpraHuYyecKue coelMHeHus (24)

1. buonornuecku BA)KHBIE

COEIMHEHUS — JKUPBI, YTTIEBOIBI.
2. benxn.

IIpenmeTHBIE pe3yJabTaThl. Hab6mronate
JEMOHCTPUPYEMBIE W CaMOCTOSTEIBHO IPOBOJIUMEIE
OIIBITEHL.

OnuceiBaTh CBOMCTBA M3y4a€MbIX BEHIECTB HAa OCHOBE
HAOJTIOJICHHUH 3a WX TIPEBPAIICHUSIMH.
CocTaBisTh CTPYKTYpHBIE (HOPMYITBI
BEIIIECTB. OTIPEICIIATh MTOHSATHS
«TOMOJIOTUYECCKHH P, KH30MEPhD».
CpaBHUBaTh CBOWCTBA MpPEACIbHBIX M HEMPEICTbHBIX
yraeBoaoposoB.  CocTaBisATh  KIACCH(PUKAITMOHHBIC
CXEMBbI, CpaBHUTEIbHBIE M 000OIIAIONINE TAOIHIIBI,
OTIOPHBIC KOHCIICKTHI.

HcnoJib30BaTh BHYTPU- M MEXKITPEIMETHBIC CBSI3H.

OpPraHU4YeCKUuX
«T'OMOJIOI»,

CpaBHuBath OpraHHyYecKue BELIECTBA c
HEOPraHMYECKUMHU.

OOBACHATH MPUYUHBI MHOTOO0Opa3usl BEIIECTB.
CocraBisaTh KJIacCU(PHUKAIMOHHbIE CXEMBI,

CpaBHHUTEIbHBIE M 000OIIaOMKe TaOJUIBI, OIOPHBIC
KOHCIIEKTBI.

Otb6upath uMHGOPMALMIO U3 JPYTUX HCTOYHUKOB JIJIS
MOJATOTOBKH KPATKUX COOOIICHUIA.

['0TOBUTH KOMIIBIOTEPHBIE TPE3CHTAIIUH IO TEME.
JINYHOCTHBIE YVI. OneHnBaThL c MHO3UINN
COIMANIHBIX HOPM COOCTBEHHBIEC MOCTYIKU U MOCTYIKU
JIPYTUX JIOJEH.

KomMmyHnkaTuBHbIE YVY. OpraHu3oBbIBaThH
COTPYIHHYECTBO, paboTaTh MHANBUAYAJIHLHO U B TPYIIIE,
OCO3HAaHHO HCIOJIB30BAaThb PEYEBBIE CPEACTBA IS
BBIPQKEHUSI CBOUX MBICIIEH U IOTPEOHOCTEH, BBIIBUTATH
KOHTPApryMEHTHI, Mepedpa3supoBaTh CBOIO  MBbICHb,
MMOHUMATh IO3UIMI0 JIPYyroro, pasiauyarb B €ro peuu
MHEHUE, J0Ka3aTelbCTBO, (aKThl, YMETh B3TJSHYTH Ha
CUTYalHIO C APYrOM TOUKU 3PEHUS.
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PeryasituBabie YVY/I. CaMOCTOSATENBHO OIpPENENTH
I[EJIH CBOEro OOydYeHHs, CTaBUTh U (OPMYITUPOBATH IS
ceOss HOBBIE 3agauyd B yu€be W MO3HABATEIbHOMN
JESITeIbHOCTH, CaMOCTOSITEJIbHO IUJIAHUPOBaTh IYTH
JOCTMD)KEHUS 1IeJie, OCO3HAaHHO BBIOMpaATh Hambosee
3QQeKTHBHBIE  CIIOCOOBI  pemIeHHs]  Y4eOHBIX |
MO3HABATENBHBIX 337a4, COOTHOCHTH CBOM JICUCTBUS C
MJIAaHUPYEMBIMU PE3YJIbTaTaMH, OCYIIECTBISATH KOHTPOJIb
CBOEH  JEATENbHOCTM B IPOLECCE  JOCTHIKEHMUS
pe3yibpTaTa, KOPPEKTHPOBATh CBOM  JCHCTBUA B
COOTBETCTBMU C H3MEHSIOIICHCA CHUTYyallMed, BIAJECTh
OCHOBaMH  CaMOKOHTPOJI, CaMOOIICHKH, TPUHATHS
pelIeHnii U OCYIIECTBIEHUS OCO3HAHHOTO BHIOOpAa B
y4eOHOM U MO3HABaTENbHOM 1€ TEIIbHOCTH.
ITo3naBatenbnsbie Y'Y . OnpenensiTe NOHATUS,
co3/1aBaTh 0000IIEHNs, CAMOCTOSITEIILHO BEIOMPATH
OCHOBAHUS U KPUTEPHUH IS KIIaCCUPUKAIIUH,
yCTaHaBJIMBATh MPUYUHHO-CJIC/ICTBEHHBIC CBSI3H, JETIaTh
BBIBO/IbI, aHAJTU3UPOBATh, CPABHUBATH U 0000IIaTh
(bakThl, CTPOUTH JIOTUYECKOE PACCYKJIEHHE, CO3/1aBaTh,
MIPUMEHATH U TTPeoOPa30BHIBATh 3HAKA U CUMBOJIBI TS
pelieHus yueOHbIX U MO3HABATEIbHBIX 3a/1a4,
npeoOpazoBhIBaTh MHPOPMAIIMIO U3 OJTHOTO BHJIA B
JIPYTro# (CXeMy B TEKCT), IPOU3BOUTH IMOUCK
uH(pOpMallNY, aHATTU3UPOBATh U OLIEHUBATH €&
JIOCTOBEPHOCTb.

Pazgen 5. Xumusa u ku3Hb (24)

14. YesoBek B MUpe BelecTB (24)
BemecTBa, BpemHbIC IS 3I0POBBS
YelloBeKa W OKPYKAIOIIEeH Cpebl.
[TonuMepsl M WX 3HAYCHHE B IKU3HU
yemoBeka. XWMHS W 3JI0POBBE.
MuHepaibHble YIOOpEHHsT Ha BalleM
y4acTKe.

IpeamerHbie pe3yabraThl. lcnonb3oBaTh BHYTpH- U
MEXIPEIMETHBIE CBSI3H.

Hcnonb3oBaTh mpHOOpeTEHHBbIE 3HAHUS U YMEHHUSA B
MPAKTUYECKON JIeATENIBHOCTH U TOBCEIHEBHOW >KU3HU

JUISL  DKOJIOTHYECKH  T'PAMOTHOTO  TOBEIEHUS B
OKpYKarolleu cpene.
OueHuBaTh  BJIMSHHE  XMMHYECKOTO  3arpsi3HEHUS

OKpY)KaloIllel Cpellbl Ha OpPraHu3M 4YelOBeKa U Jpyrue
KuBble opranu3Mbl. OTOUpaTh HHPOPMALIHIO U3 APYTUX
MCTOYHUKOB JJIsl HOJTOTOBKU KPATKUX COOOIICHU.
['0TOBUTH KOMIBIOTEPHBIE MPE3EHTALMH 110 TEME.

JINYHOCTHBIE YVI. OneHnBaThL c MHO3UINN
COLIMAIBHBIX HOPM COOCTBEHHBIE MOCTYNKHU U MOCTYNKH
JIPYruXx JIIOJEH.

KomMmyHnkaTuBHbBIC YVY. OpraHu3oBbIBaTh

COTPpYAHHUYICCTBO, pa6OTaTI> HHAUBUAYAJIbHO U B I'PpYIIIC,
OCO3HAHHO  HCIIOJIb30BaTb PCUYCBLIC CPCACTBA JJIid
BBIPAKCHUA CBOUX MBICTIEN 1 HOTpC6HOCTCﬁ, BBIABUI'aTh
KOHTpPApryMCHTBI, HCpC(I)pElBHpOBaTB CBOIO  MBICJIb,
MNOHUMATL IMO3ULUI0 APYroro, pasjin4darb B €ro pcyuu
MHCHHUEC, A0Ka3aTcCJILCTBO, (paKTLI, YMETH B3TJIIHYTH Ha
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CUTYALMIO C APYroil TOUKHU 3pEHHUS.

PeryasituBabie YVY/I. CaMOCTOATENBHO OIpPENENThH
IIeJIM CBOEro OOy4eHHs, CTaBUTh U (OPMYIUPOBATH IS
ceOss HOBBIE 3agauyd B yu€be W MO3HABATEIbHOMN
JESTENIbHOCTH, CaMOCTOSATENbHO IUIAHUPOBATh IIYTH
JOCTHKEHUS 1ieJIel, OCO3HAHHO BbIOMpaTh HamboJee
3pQeKTHBHBIE  CIIOCOOBI  pemIeHHs]  y4eOHBIX |
MIO3HABATEJIbHBIX 3aJ]a4, COOTHOCHUTb CBOM JIEHCTBHS C
IUTAHUPYEMBIMU PE3YJIbTaTaMU, OCYILECTBISATh KOHTPOJIb
CBOEH  JEATENbHOCTM B  IPOLECCE  JOCTHXKEHMUS
pe3yibraTa, KOpPpPEKTHpOBaTb CBOM  JIEHCTBUSA B
COOTBETCTBUU C M3MEHSIOLIEHCA CHUTyalMeH, BIIAJIETh
OCHOBAMH  CaMOKOHTpPOJIS, CAMOOLIEHKH, MPUHSITUS
pelIeHnii U OCYIIECTBJIEHUS OCO3HAHHOTO BHIOOpA B
y4eOHOM U MO3HABaTENIbHOM 1€ TEIbHOCTH.
IMo3naBartenbusbie YY . OnpenensiTe NOHATUS,

Co3/1aBaTh 000OIIEHNs, CAMOCTOSTEIILHO BHIOUPATH
OCHOBAHUS ¥ KPUTEPHUH JIJIS Kilaccu(pUKaIvm,
YCTaHABIIMBATh IPHUYNHHO-CJICICTBCHHBIC CBSI3H, JISATh
BBIBO/IbI, aHAJTU3UPOBATH, CPABHUBATH U 0000IIaTh
(aKTBI, CTPOUTH JIOTHYECKOE PACCYKJICHUE, CO3/1aBaTh,
MPUMEHSITh U TIPE0OPa30BhIBATH 3HAKH U CHMBOJIBI JIJTsI
peleHus yueOHbIX U MIO3HABATEIBHBIX 33/ad,
npeoOpazoBhIBaTh MHPOPMAIIMIO U3 OJTHOTO BHJIA B
JIPYro# (CXeMy B TEKCT), IPOU3BOIUTH IMOUCK
UH(POpMAIINH, aHATTM3UPOBATH M OTICHUBATH €€
JIOCTOBEPHOCTD.

COI''TACOBAHO

[IpoToKkoi 3acenanus
METOINYECKOr0 00bEINHEHNS
yuuTenen €CTECTBEHHOHAYYHBIX
quciumumma MbOY MO JIuacKo#
pation COILI Ne 38 wumenu I1L.M.
bexxko
oT 25 aBrycta 2020 roga Nel
Pyxosoaurens IIIMO

H.B. Cupgsuenko

COI''TACOBAHO
MetonucTom
H.H. MonactsipHas

27 asrycra 2020rona
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