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1. IlnanupyemMble pe3yabTAaThl OCBOCHHS Y4eOHOI0 NpeaMeTa
JIMYHOCTHBIE PE3YJIBTATbBI

[TaTproTHYECKOT0 BOCIIUTAHUS

1) IEHHOCTHOTO OTHOMICHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHIECKOMY H
HAyYHOMY HACJIC/IUIO, TOHUMAaHUS 3HAYEHUSI XUMHUYECKON HAyKU B )KU3HU COBPEMEHHOTO
oO11ecTBa, ClIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(POpMaIIUEl O MePEOBBIX TOCTHKEHUIX
U OTKPBITHSIX MUPOBOW U OT€UECTBEHHON XMMUHU, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX
00 ycTpoiicTBe MUpa 1 OOIIECTBA;

['paxxnaHCcKOrO BOCIUTaHHS

2) mpeAcTaBIeHUs O COLMATBHBIX HOPMaX U MpaBUiIaX MEAKIMYHOCTHBIX OTHOIICHUH B
KOJUIGKTHBE, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOU JIEATEITHHOCTH TIPH BBHITTOJIHCHUN
y4eOHBIX, TO3HABATEIBHBIX 3324, BHITIOJTHEHUN XUMAYECKUX IKCTIEPUMEHTOB, CO3IaHUH
y4eOHBIX IPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO U B3aMOIIOMOIIIH B MPOIIECCE ITOM
yueOHOM e TeTbHOCTH; TOTOBHOCTH OIICHUBATh CBOE MOBEJICHUE U MIOCTYIKU CBOMX
TOBApPHUIIEH C MO3UIIMKA HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS
ITOCJIEICTBUM TIOCTYIIKOB;

[leHHOCTH HaYYHOTO MTO3HAHUS

3) MUPOBO33PEHUYECKUX MPEACTABICHUHN O BEIIECTBE U XUMHUUECKOM peaKIlu,
COOTBETCTBYIOIINX COBPEMCHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIONINX OCHOBY IS
MOHUMAaHUS CYITHOCTH HAYYHOU KapTUHBI MUPA; MPEACTABICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOJIbI, B3AUMOCBS3SIX YEIOBEKa C MPUPOJHON CpeioH, O
POJIM XMMHH B TIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEILHBIX MOTHBOB, HAIIPABJICHHBIX HA IMOJYYCHHE HOBBIX 3HAHUH 110 XUMHUH,
HEO0OXOIUMBIX TSl OOBsICHEHUST HAOII0JaeMBIX ITPOLIECCOB U SIBJICHHUIA;

5) no3HaBaTeNbHON U MHGOPMAITMOHHON KYJIBTYPBI, B TOM YHCJIC HABBIKOB
CaMOCTOSITEIBHON PabOThI ¢ YUSOHBIMH TEKCTAMHM, CITPABOYHOM JIUTEPATYPOH, JOCTYITHBIMU
TEXHUYECKUMH CPEJICTBAMU MH(POPMAIIMOHHBIX TEXHOIOTHH;

6) uHTEpEeca K 00y4EHHUIO U TTO3HAHUIO, JIFOO03HATEILHOCTH, TOTOBHOCTH U CITOCOOHOCTH K
camMo00pa30BaHUIO, UCCIIEIOBATEIHCKON AEATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPABJICHHOCTH ¥ YPOBHS O0yUYEHUS B JAIbHCHUIIIEM;

DopMUPOBAHUS KYTBTYPHI 3JI0POBbBS

7) 0CO3HAHWMSI [ICHHOCTH JKM3HU, OTBETCTBEHHOT'O OTHOIIICHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 37I0POBBIN 00pa3 )KU3HU, OCO3HAHHMSI IOCIICICTBUNA U HEMIPHUSITHS BPETHBIX
MpUBBIYEK (YIOTPEOICHUS ATKOTOJISI, HAPKOTHUKOB, KypeHUs1), HEOOXOUMOCTU COOIIOICHUS
MpaBmJI 0€30MaCHOCTHU MPHU OOPAIEHUU C XUMUYECKUMHU BEIIECTBAMU B OBITY M peaibHOU
KU3HU;

TpynoBoro BOCUTaHUS

8) KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO TMOJIE3HOM, yueOHO-
HCCIIeIOBATEIBCKOM, TBOPUCCKON U APYTHUX BUIAX JICATEIBHOCTH; HHTEpECa K
MPAKTHICCKOMY U3YUYCHHIO IPoecCrii U TpyAa pa3IudHOro PoJia, B TOM YHCIIC HA OCHOBE
MPUMEHEHHUSI PEMETHBIX 3HAHUN TI0 XUMUU, OCO3HAHHOTO BBIOOPA WHIUBUYATEHOM
TPACKTOPUH TIPOJIOJIKEHUSI 00pa30BaHUS C YUETOM JITMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH
K XUMUH, OOIIECTBCHHBIX HHTEPECOB M MOTPEOHOCTEIH;

DKOJIOTMYE€CKOTO BOCIIUTAHUS



9) AKOJIOTUYECKH 11E7IeCO00Pa3HOT0 OTHOIICHUS K MMPUPOJIC KaK UCTOYHUKY KU3HHU HA
3emiie, OCHOBE €€ CyIECTBOBaHMsI, IOHUMaHUs IEGHHOCTH 3JI0POBOTO U O€30macHOro oopasa
KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXHUIECKOMY
3I0POBBIO, OCO3HAHMSI IIEHHOCTH COOJII0/ICHUSI TIPaBUi 0€30MacHOTO MOBEJEHUS MPpU padboTe
C BEILIECTBAMH, & TAK)KE B CUTYAIUAX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIIOJICH;

10) cnocoOHOCTH MTPUMEHSTH 3HAHMUSI, IOJy4aeMbI€ NPU U3YUYCHUU XUMUH, JIJIST PEIICHUS
3a/1a4, CBA3aHHBIX C OKPYXKAIOIIEHW PUPOTHON CPEO, ITOBBIIEHUS YPOBHS DKOJIOTHYECKOU
KYJBTYPbI, OCO3HaHUS TJI00ATBHOTO XapaKTepa YKOJOTHIECKUX MPoOIeM U MyTel ux
pELIEeHUS TTOCPECTBOM METOJI0OB XUMUHU;

11) 3K0I0TMYECKOT0 MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MTO3HABATEIHHOM,
KOMMYHUKAaTUBHOM U COLHAIBHOM MTPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDI:

B cocraBe MeTanpeMEeTHBIX PE3YIbTATOB BBIACISIOT 3HAUUMbIE JJ1s1 (GOPMUPOBAHUS
MUPOBO33pEHHUS 001IIeHay4YHbIE TOHATUS (3aKOH, TEOpHsl, MPUHIINIL, TUIIOTEe3a, (HaKT,
CUCTeMa, MPOIIeCcC, IKCIIEPUMEHT U JIp.), KOTOPBIE UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX
Y4EOHBIX TIPEAMETaX U MO3BOJISIIOT HA OCHOBE 3HAHUH U3 3TUX NIPEAMETOB (OPMHUPOBATH
MpeACTaBICHUE O IIEJIOCTHON HAYYHOU KapTHUHE MUPA, U YHUBEPCAIIbHbIC yUeOHbIE
NeicTBUS (MI03HABATENIbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIE), KOTOPbIE 00€CIIeYnBaIOT
(dhopmMupoBaHUE TOTOBHOCTH K CAMOCTOSATEIBHOMY TIJIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOM 1eATEeTbHOCTH.

MeTtanpenMeTHbie pe3yIbTaThl OCBOEHUST 00pa30BaTEIbHON MPOTrPAMMBI IO XUMUU
OTPa)karoT OBJIAJICHUE YHUBEPCATIbHBIMU [103HABATEIbHBIMU JEHCTBUSIMU, B TOM YHCIIE:
ba3zoBbpiMU TOrHYECKUMU AEHCTBUSIMU

1) ymeHrueM UCToab30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHHS TP OCBOCHUH 3HAHUIA:
PacKpBIBaTh CMBICT XUMUYECKUX MOHATUHN (BBIICTSATH UX XapaKTepHbIE MPU3HAKH,
YCTaHABIIMBATh B3aMMOCBSA3b C JPYTUMU TOHSATUSMH ), UCIIOTH30BATh OHITHUS IS
00BSCHEHUS OTAEIbHBIX ()AaKTOB U SIBJICHUH; BHIOMPATh OCHOBAHUS U KPUTEPUU IS
KJIacCU(UKAIINI XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIINii; yCTaHABIMBATh MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXAY 00BEKTaMU N3YUYEHUS; CTPOUTH JIOTHUECKHE PACCYKICHUS
(MHAYKTUBHBIE, IETYKTUBHEIE, TIO aHAJIOTHH); 1€JIaTh BHIBOJIbI U 3aKIIFOUCHHUS;

2) yMEHHEM MPUMEHSTH B MPOIECCe MO3HAHUSI CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH,
UCIOJIb3yeMbIE B XUMUH, TPEOOPA30BBIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MO/IETbHBIC
MpeACTaBICHUS — XUMHYECKUHN 3HAK (CUMBOJ JJIEMEHTA), XuMUueckas popmyina u
YpaBHEHHUE XUMUUYECKOM peaKIuu — MpHU PEIICHUU yueOHO-TI03HABATENIBHBIX 3a]1a4; C
y4E€TOM 3TUX MOJIENIbHBIX IIPEACTABICHUN BBISBIATh U XapaKTepU30BaTh CYIIECTBEHHbIE
MPU3HAKH U3y4aeMBIX 00BEKTOB — XMMHYECKUX BEIIECTB U XUMHUECKHUX PEAKIUH;
bazoBbiMu ucciaeq0BaTEILCKUMH IEUCTBUSIMHU

3) yMeHHEeM HCTOJIb30BaTh MOCTABIEHHBIE BOIPOCH B KAUECTBE HHCTPYMEHTA MO3HAHUS, a
TaK)Ke B KaUeCTBE OCHOBBI I (POPMHUPOBAHUS TUIIOTE3BI TIO MIPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHHII;

4) nmproOpeTEeHHE OMbITA M0 TUTAHUPOBAHUIO, OPTaHU3AIUN U TTPOBEACHUIO YICHUUECKUX
IKCIIEPUMEHTOB: YMEHHE HAOJIIOIAaTh 32 XOJI0OM POIEcca, CAMOCTOSITEIIbHO
MPOTHO3UPOBATH €T0 PE3YJbTaT,

dhopmynupoBaTh 0000IIIEHUS U BBIBOJIBI IO Pe3yabTaTaM MPOBEAEHHOTO OMBITA,
WCCIIeIOBaHUsI, COCTABIIATH OTYET O MPOJIeTaHHOU paboTe;

PaGoroii ¢ napopmanmeit



5) ymMeHueM BbIOMpaTh, aHATM3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3ITUYHBIX
BUJIOB U (pOpPM MpeCcTaBICHHUS], TOIYIaeMYIO

U3 pa3HbIX UCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JIUTEPAaTypa XMMHUYECKOTO COEpKAHUS,
CIpaBOYHbIE TOcOOUs, pecypcebl IHTepHETA);

6) yMEHHEM NMPUMEHSTH Pa3IMYHbIE METOIbI U 3aMPOCHI IPU MOUCKE U 0TOOpe HHPOPMALIUH
Y COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JJIs1 BHIIIOJHEHUS YU€OHBIX U
MO03HABATEIbHBIX 3324

OTpeIeIEHHOTO TUIA; MPUOOpPETEHUE OIbITa B 00JIACTH UCIIOJIb30BaHUS MHGOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHU, OBJIAJIEHNE KYJIbTYPOW aKTUBHOT'O UCIIOJIb30BaHUs
Pa3IUYHbBIX IOUCKOBBIX CUCTEM;

7) yMeHHEeM HCTOJIb30BaTh U aHAJIU3UPOBATH B IPOLIecCe YUEOHOM U HCCIIeI0BATENbCKOM
JeSTEIIbHOCTU MH(POPMALIMIO O BIMSHUHM MPOMBIIIIEHHOCTH, CETCKOTO XO035HUCTBA U
TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH MPUPOTHON CPEJIBL;

YHuBepcalbHbIMU KOMMYHUKAaTUBHBIMH J1€UCTBUSIMHU

8) yMeHueM 3a/1aBaTh BOMPOCHI (B X0/1€ IUAIOora |/Win JUCKYCCHH) 1O CYIECTBY
o0cyk1aeMoil TeMbl, POPMYIUPOBATH CBOU MPEATIOKEHHUSI OTHOCUTEILHO BBITTOJTHEHHUS
MPEJI0KEHHON 3a1a4K;

9) nprobpeTeHre onbITa NPE3EHTAIIMHN PE3YIbTAaTOB BBIIOJIHEHUS XUMUYECKOTO
AKCIIEpUMEHTA (J1a00PaTOPHOTO OMBITA, JTA0OPATOPHON PAOOTHI IO UCCIEAOBAHUIO CBOMCTB
BEILIECTB, YYEOHOTO IIPOCKTA);

10) 3auHTEpECOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMU MTO3HABATEIBHOU U
HCCIIeI0OBATENBCKOM IEATEILHOCTH TP PEIICHUH BOSHUKAIOIIUX MPoOJIeM Ha OCHOBE yuéTa
OOIINX UHTEPECOB U COTIACOBAHUS MO3UIINIA (00CYXIeHUs, 0OMEH MHEHHUSIMHU, «MO3TOBbIC
HITYPMBDY H JIp.);

YHuBepcallbHBIMU PETYIATUBHBIMU JACHCTBUSIMU

11) ymeHueM caMOCTOSATENBHO ONPEAEIATh LEIU AeATEIbHOCTH, INIAHUPOBATD,
OCYIIECTBJIATh, KOHTPOJIUPOBATH U IIPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeSITEIbHOCTD, BBIOMpaTh Hanboiee 3 (HEeKTUBHBIE CIIOCOOBI pEIICHHs YUEOHBIX U
[I03HABATENBHBIX 3a/1a4, KOPPEKTUPOBATH MPEIJIOKEHHBIN aITOPUTM JIEUCTBUM IIPU
BBITNOJIHEHUH 33aHUN C YYETOM IOJIy4E€HUSI HOBBIX 3HAaHUHN 00 U3yyaeMbIX 00BEKTaX —
BELIECTBAX U PEaKIUsX;

12) ymMeHueM ucnoib30BaTh U aHATU3UPOBATh KOHTEKCTHI, Mpe/jiaraéMble B YCIOBUU
3aJlaHnM.

NPEIMETHBIE PE3YJIbTATDI:

1) dbopMHupoBaHNE TMEPBOHAYAIBHBIX  CHCTEMATU3UPOBAHHBIX TMPEACTABICHUN O
BEIIECTBAX, UX MPEBPALICHUSIX W IMPAKTUYECKOM IPUMEHEHUH; OBJIAJICHUE TMOHATUWHBIM
arrmapaToM U CUMBOJIMYECKHUM SI3bIKOM XWMUHU;

2) OCO3HAaHHWE OOBEKTUBHOW 3HAYMMOCTH OCHOB XUMHYECKOM HayKH Kak 00JiacTH
COBPEMEHHOI'O  €CTECTBO3HAHUSA, XWMHUYECKHX [MPEBPAIICHUA HEOPTraHUYECKUX H©
OpPTaHWYECKUX BEUIECTB KAK OCHOBbI MHOTHMX SIBJICHUH J>XWUBOWM W HEXKUBOW MPUPOJIbI;
yriyOJIeHHe MPEeICTABICHU O MaTepruaaIbHOM €IUHCTBE MHDA;

3) OBJIQJICHUE OCHOBAaMHU XMMHUYECKOW I'PAMOTHOCTU: CIIOCOOHOCTHIO aHAIM3UPOBATh U
OOBEKTUBHO OIICHUBATh JKU3HEHHBIC CHUTYallMW, CBS3aHHBIE C XUMHEH, HaBBIKAMHU
0e30MmacHOr0 O0palleHusi C BEHIECTBAMHU, HCIIOJIB3yeMbBIMH B TOBCEAHEBHOW JKH3HU;
yMEHHUEM aHaJIM3UPOBaTh M TUIAHUPOBATH DKOJIOTHYECKA O€30MacHOE MOBEICHHE B IETAX
COXPAHEHUS 3JI0POBbS M OKPY>KAIOIIECH CPEbI;



4) dopMHupoBaHHE YMEHHH YCTaHABIMBATh CBSI3W MEXIY pPEalbHO HAOII0JaeMBIMU
XUMHYECKUMH SIBICHUSIMH U TPOLECCAMHU, MPOUCXOASIIIMMH B MHUKPOMHUPE, OOBSCHATH
MPUYMHBI MHOT00Opa3us BELIECTB, 3aBUCUMOCTh MX CBOWCTB OT COCTaBa M CTPOEHHUS, a
TaKKe€ 3aBUCUMOCTb IPUMEHEHHMSI BEILIECTB OT X CBOICTB;

5) NPUOOPETEHNE ONBITa HCIIOJNB30BAHUS Pa3JIMYHBIX METOJOB HM3YYEHHS BEILECTB:
HAOMIO/IEeHNsT 3a WX TMPEBPAIllEHUSIMH TP TPOBEACHUM HECIOXKHBIX XMMHUYECKHX
SKCIIEPUMEHTOB C UCIIOJIH30BAaHUEM JIa0OPATOPHOTO 000PYAOBAHUS U PUOOPOB;

6) dopMupoBaHHE TPEACTABICHUA O 3HAYEHHMM XUMHUYECKOM HayKu B pEIICHUU
COBPEMEHHBIX JKOJOTHYECKUX MPOoOJIeM, B TOM YHCIIE B MPEAOTBPAIICHUH TEXHOTEHHBIX U
HKOJIOTHYECKHUX KaTacTpod.

OOyyaronuiicst JOIKEH YMETh U 3HATh:

1) packpbIBaTh CMBIC]I OCHOBHBIX XUMUYECKUX TOHATHIA: XUMUYECKUI IIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IPOCTOE

BEIIECTBO, CJI0KHOE BEIIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPHUILIATEILHOCTD, CTEIIEHb
OKHCJICHHUS, XUMUYECKasl PEaKIUsl, XUMUYECKas

CBSI3b, TEIJIOBOM 3 (HEKT peakinu, MOJIb, MOJISIPHBIN 00BbEM, PACTBOP; AIEKTPOIIHTHI,
HEAJIEKTPOJIUTHI, TIEKTPOIUTHUECKAS JUCCOIUALINSA, PEAKIIUU HOHHOTO 0OMeHa, oOpaTUMbIe
1 HeoOpaTHMbI€ PEAKIUHU, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIINH, OKUCIUTEb,
BOCCTaHOBMTEJb, OKHCJIEHUE U BOCCTAHOBJIEHUE, AJJIOTPONHSL, aMPOTEPHOCTh, XUMHUECKast
CBsI3b (KOBAJIGHTHAs, MOHHASI, METAJITYECKas ), KPUCTAITUYECKAs! PEeIIETKA, KOPPO3US
METaJJIOB, CIUIABbl; CKOPOCTh XMMHUECKON peakluu, NpeaebHO JOMyCTUMAas
koHuentpanus (I11K);

2) WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUH (CM. T1. 1) M MPUMEHATH
9T TOHATUS MIPU OMMCAHUU BEILIECTB

U X IPEBPALLCHUIM;

3) UCHOJIb30BATh XUMUYECKYIO0 CUMBOJIMKY JUIsI COCTaBJICHHS (POPMYIT BEILIECTB U
YPaBHEHUN XUMUYECKUX PEAKIU;

4) onpenensTh BAJIEHTHOCTh U CTETIEHb OKUCIEHUS XUMHUYECKHUX AJIEMEHTOB B COEIMHEHUSAX
Pa3IUYHOIO COCTaBA; MPUHAJJICKHOCTh BELIECTB K ONpeeIEHHOMY KJIacCy COETMHEHUH 110
dbopMynam; B XUMUYECKON CBsI3U (KOBAJICHTHAS, HIOHHAS, METAJUTMYECKasi) B
HEOPTaHWYECKUX COEIMHEHUAX; 3aps]l HOHA M0 XUMUYEeCKoU (hopMylie; XapakTep Cpeibl B
BOJHBIX PACTBOPAX HEOPraHMUECKUX COCMHEHUN, TUI KPUCTAIUTMUECKON PEIETKH
KOHKPETHOTO BEIIECTBA;

5) packpsIBaTh CMbICT Ieproanyeckoro 3akona . . MenaeneeBa u 1eMOHCTPUPOBATh €r0
MMOHMMAaHMe: OMUCHIBATh U XapaKTepU30BaTh TAOINYHYIO0 (POPMY MEPUOANYECKON CUCTEMBI
XUMHYECKHUX AJIEMEHTOB: Pa3jnyaTh MOHATHUS «TJIaBHAs MOArpymna

(A-rpynma)» u «no6ounas noarpymmna (b-pyrna)y, Masbie U OOJBIINE IEPUOJIBI;
COOTHOCHUTH 0003HAaYEeHHS, KOTOPbIE UMEIOTCS B IEPUOANYECKON TabIUIIE, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHUS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s/pa,
oOuiee

YKCJIO 3JIEKTPOHOB U PACTIPEIEIIEHUE UX 10 AIEKTPOHHBIM CIIOSIM);

00BACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COEIMHEHUN B
npenesax MajblX IEPUOOB U TNIaBHBIX MOATPYII ¢ YUETOM CTPOCHHUS UX aTOMOB;

6) K1accu(uIUpPOBaTh XUMUYECKHE FIEMEHTHI; HEOPTaHWUCKUE BEIIECTBA; XUMUUECKHE
peaxiuu (10 YUCIy U COCTaBY YYaCTBYIOIIMX B PEaKIIUH BEIECTB, 110 TeII0BOMY 3¢ deKTy,
M0 U3MEHEHUIO CTENEHEN OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB);



7) XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOICTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, OATBEPK/1asi ONIMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX M1 MOHHBIX YPaBHEHUN
COOTBETCTBYIOLIMX XUMUYECKUX PEAKLINN;
8) cocTaBIATh YpPaBHEHHMSI SJIEKTPOIUTHUECKON TUCCOLMALINU
KUCJIOT, IIeJI0OUel U CoJieH; OJIHbIE U COKpalIEHHbIE YPaBHEHUS peakluii HOHHOTO0 0OMEHa;
YpaBHEHMSI pEAKIIM, TOATBEPKAAOIINX CYILIECTBOBAHNE TEHETUUECKON CBA3U MEXY
BEILIECTBAMU PA3IUYHBIX KIIACCOB;
9) packpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINIA MOCPEICTBOM
COCTaBJICHUS AJIEKTPOHHOTO OajaHca 3TUX peaKIlHii;
10) mporHo3upoBaTh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS; BOSMOXKHOCTH
MIPOTEKAHUSI XUMUYECKUX MPEBPAICHUI B pa3JINYHBIX YCIOBUSIX;
11) BBIYMCIIATH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BEILIECTB; MacCOBYIO
JIOJII0 XMMHYECKOTO0 3JIEMEHTA 10 (POpMYJIe COETUHEHHS; MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe; MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKOW PEaKLUu;
12) cnemoBath MpaBUIiaM IMOJIb30BaHHUS XUMUYECKOW MOCYI0U U J1Ta0OpaTOPHBIM
00opyZ0BaHHEM, a TAK)Ke TPaBHiaM OOpAIIeHHsI C BEIIECTBAMH B COOTBETCTBHUU C
MHCTPYKLHSIMHU 110 BBITIOJHEHUIO Ja00PATOPHBIX XUMUYECKUX OIBITOB 110 MOJYYEHUIO U
coOupaHuIo
ra3000pa3HbIX BEIIECTB (aMMHAaKa M YTIJIEKHCIIOTO T'a3a);
13) mpoBOAUTH peakuy, MOATBEPKIAOIINE KAYECTBEHHBIN COCTaB PA3IMUHBIX BELIECTB!
pacro3HaBaTh OMBITHBIM ITYTEM: XJIOpUI OPOMHI-, MOAK-, KapOoHAT-, pocdaT-, CHIINKAT-,
cynb(har-, TMAPOKCHU/I-UOHBI, KATHOHBI aMMOHUS M HOHBI H3y4YE€HHBIX METAJLIOB,
MPUCYTCTBYIOILIKE B BOJHBIX PACTBOPAaX HEOPraHUUECKUX BEIIECTB;
14) npuMeHATh OCHOBHBIE ONEPALIUU MBICTUTEIBHON ACSITEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIeHHE, CUCTEMATU3ALMIO, BBISBIIEHUE IPUUYMHHO-CIIEICTBEHHBIX CBS3EH
— J17151 U3YYEHHUS CBOMCTB BEILIECTB U XUMHUECKUX PEAKINI; €CTECTBEHHO-HAYUYHbIE
METO/1bl IO3HAHMS — HAOJI0IEHUE, U3MEPEHUE, MOJIETUPOBAHNE, SKCIIEPUMEHT (peasbHbIN
Y MBICJICHHBIH )
OO0yyaronuiicss HAy4YuTCS:

XapaKTepru30BaTh OCHOBHBIE METO/IbI IO3HAHUS: HAOII0ICHNE, U3MEPEHHUE, IKCIIEPUMEHT;

OMKCHIBATh CBOMCTBA TBEPBIX, KHUAKUX, ra3000pa3HbIX BEIECTB, BbIACISAA X
CYILIECTBEHHBIE PU3HAKHY;
* pacKpbIBaTh CMBICII OCHOBHBIX XUMHUECKUX TIOHSATUN «aTOM», «MOJIEKYJIay,
«XMMHMYECKUH IEMEHT», «IIPOCTOE BEIIECTBOY, «CII0KHOE BELIECTBO», «BATICHTHOCTHY,
«XUMUYECKasi peaKus», UCIOIb3Ys 3HAKOBYIO CUCTEMY XUMUU;
* pacKpbIBaTh CMbICJ 3aKOHOB COXPAaHEHHUs MACChI BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOU TEOPUH;
* pa3nuyaTh XUMUYECKUe U GU3HUECKUE SABIICHUS;

Ha3bIBaTh XMMUYECKHUE DJIEMEHTHI;

OTIpeNIeNsITh COCTAB BELIECTB 0 UX (opMyram;

ONPEJIENATh BAICHTHOCTh aTOMA JJIEMEHTA B COCIMHEHHUSIX;

OTpEAeNATh TUIl XUMHUUECKHUX PEaKIUil;

Ha3bIBaTh MPU3HAKU U YCIIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIUI;

BBISIBIIAITh IPU3HAKU, CBUJETENBCTBYIONINE O MPOTEKAaHUN XUMUYECKON peaKLMK MpU
BBITIOJIHEHUU XUMHYECKOTO OTIbITA;

COCTaBJIATH (DOPMYIIbI OMHAPHBIX COCIMHEHUN;

COCTaBJISITh YPABHEHUSI XUMUUECKUX PEaKIU;



coOnroaaTh npaBuia 6€30MacHol paboThl IPU MPOBEIECHUN OTBITOB;
M0JIb30BAThCSI TAOOPATOPHBIM 000PYI0BAHUEM U TIOCYAOM;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYEO MacChl BELIECTB;
BBIYUCIISITH MACCOBYIO JIOTIO0 XUMUYECKOTO 3JIEMEHTa 10 (POpMYyJie COeTUHEHHUS;
BBIUUCIISATH KOJIMYECTBO, 00bEM UITM MacCy BEIIECTBA MO0 KOJUYECTBY, 00bEMY, Macce
pEareHTOB WK IPOAYKTOB PEAKINH;
XapaKTEepU30BaTh PU3MUECKUE U XUMUUYECKHUE CBOMCTBA MPOCTHIX BEUIECTB: KUCIOPOJa U
BOAOPOJA;
© MOJIy4aTh, COOMPATh KUCIOPOA U BOJAOPOI;
pacIio3HaBaTh OMBITHBIM ITYTEM, Ta3000pa3HbIe BEIIECTBA: KUCIOPO, BOJIOPO/I;
PacKphIBaTh CMBICH 3aKOHA ABOTAIPO;
PacKpbIBaTh CMBICI MOHSATUH «TEMI0BOM 3 (PEKT peakium», «MOJISIPHBIA 00BEMY;
XapaKTepU30BaTh PU3HUUECKUE U XUMUYECKHUE CBOMCTBA BOJIbI;
* PAaCKpBIBATh CMBICII IIOHSTHUS «PACTBOP»;
* BBIYHUCIIATh MacCOBYIO JIOJIFO pACTBOPEHHOIO BEIIECTBA B PACTBOPE;
* IPUTOTOBJISITH PACTBOPHI C OMPEIETEHHON MAaCCOBOM JJ0JIE PAaCTBOPEHHOTO BEILIECTBA;
* Ha3bIBaTh COCIMHEHNS M3YYEHHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB;
* XapaKTepu30BaTh (PU3UUECKUE U XUMHUYECKHNE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEUIECTB: OKCUAOB, KUCIOT, OCHOBAHUM, COJIEl;
* ONPEACIISTh NPUHANICKHOCTD BEIIECTB K OMPEACIEHHOMY KIIACCY COEANHEHHI;
* COCTaBJISITH (POPMYJIBI HEOPTAHUYECKUX COSMHEHUM U3YUYCHHBIX KJIACCOB;
* IPOBOJUTH ONBITHI, TOATBEPKIAIOIINE XUMUYECKHUE CBOMCTBA U3YUEHHBIX KJIAaCCOB
HEOPraHMYECKUX BEUIECTB;
* pacmo3HaBaTh OMBITHBIM IYTEM, PACTBOPBI KUCIOT U MIEJI0YEH O U3MEHEHHUIO OKPACKH
VHJIUKATOPa;
* XapaKTepHU30BaTh B3aUMOCBS3b MEX/1Y KJIACCAMH HEOPIraHUYECKUX COCAMHEHUM;
- packpbiBaTh cMbIch [leproanueckoro 3akona /. . Menneneesa;
O00BACHATH (PU3UUECKUI CMBICT ATOMHOTO (TIOPSIAKOBOT0) HOMEPA XUMUYECKOTO
3JIEMEHTA, HOMEPOB T'PYMIIbI U Nepuoja B nepuoandeckon cucreme . . Menneneena;
- OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOCHHUS aTOMOB, CBOMCTB AJIEMEHTOB B
npeenax Majiblx IEPUOJOB U IIaBHBIX MOATPYII;
* XapaKTepHu30BaTh XUMUYECKHUE DJIEMEHTHI (OT BOJIOPO/Ia IO KaJbIKs) HA OCHOBE UX
MoJIoKeHUsI B mepuoanueckoit cucreme [[. M. MenneneeBa u 0COOEHHOCTEN CTPOCHHUS HX
aTOMOB,;
COCTaBIISITh CXEMBI CTPOEHHS aTOMOB MEPBbIX 20 AJIEMEHTOB EPUOIUYECKON cucTeMBI /1.
H. Menneneena,;
* PAaCKpbIBATh CMBICII ITIOHATHI: «XUMHUYECKASI CBI3bY, «IIEKTPOOTPULIATEIIBHOCTDY;
XapaKTEepU30BaTh 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTATUTMIECKOMN
pELIETKY;
* ONPEACIISITH BUJ XUMUYECKOMN CBSI3U B HEOPIaHUUYECKUX COCIUHECHUSX;
* ©300paXkaTh CXEMbI CTPOCHHS MOJICKYJI BEIIECTB, 00Pa30BaHHBIX PAa3HBIMU BHIAMH
XUMHYECKHUX CBSI3EH;
* pacKpbIBaTh CMBICII MOHATHN «HOH», «KATHOHY», «aHHOHY, «JEKTPOIUTHI,
CHEINEKTPOIUTHD», «IEKTPOJIUTHUECKAS JUCCOLMALUSY, KOKUCIUTENDY», «CTENEHb
OKHCIICHUS, «BOCCTAHOBUTEIbY, KOKHCICHUEY, «BOCCTAHOBJICHUEY;
ONPEAENATh CTENEHb OKUCIIEHUS aTOMa 3JIEMEHTA B COCIMHEHNH,
* PAaCKpbIBATh CMBICII TEOPUU AJIEKTPOJIUTHUECKON TUCCOLUALINM;



* COCTaBJISTh YPAaBHEHUS AJIEKTPOIUTUUECKON AUCCOLMALMN KUCIIOT, IIeJIOUe, COeH;

* O0BSICHATH CYLUTHOCTD MPOIIECCA ANEKTPOIUTHUECKON UCCOLUMALMU U PEAKIINIl HOHHOTO
oOMeHa;

* COCTaBJISITh TIOJIHBIE U COKpAIIEHHBIE HOHHBIE YPaBHEHUS peakiuii 0OMeHa;

* OIpeeNsATh BO3MOKHOCTh IPOTEKAHUSI pEeaKlMii HOHHOTO 0OMeHa;

* IPUBOJIUTH PEAKIMHU, TOATBEPKIAIOIINE KaUeCTBEHHBIN COCTAaB pa3IMYHBIX BEIIECTB;

* OMPEJENATh OKUCIUTENb U BOCCTAHOBUTEIID;

* COCTaBJISITh YPAaBHEHUS OKUCIUTENBHO ~-BOCCTAHOBUTEIBHBIX PEAKIIHiA;

* Ha3bIBaTh (PAKTOPHI, BIUAIONINE Ha CKOPOCTh XMMHUUECKON PeaKIuu;

* KJIacCU(UIIMPOBATH XUMUYECKUE PEAKIINH 110 PA3JIMYHBIM TPU3HAKAM;

* XapaKTepHu30BaTh B3aUMOCBSI3b MEXY COCTaBOM, CTPOCHHEM M CBONCTBAMH HEMETAIJIOB;
* IPOBOJIUTD OTBITHI 110 TOIYYEHUI0, COOUPAHUIO U U3YUCHHIO XUMHYECKHX CBONCTB
ra3000pa3HbIX BEUIECTB: YIIIEKUCIIOrO ra3a, aMMHUaKa;

* pacro3HaBaTh OMBITHBIM MYTEM ra3000pa3HbIe BEIIECTBA: YIIEKHUCIbIN a3 1 aMMHAK;

* XapaKTepH30BaTh B3aUMOCBS3b MEX/1Y COCTABOM, CTPOCHUEM U CBOMCTBAMH METAJLIOB;
* Ha3bIBaTh OPTAaHUYECKUE BEUIECTBA MO UX GOpMyIie: METaH, ITaH, STUICH, METaHOII,
ATaHOJI, TJIMIIEPUH, YKCYCHAsI KUCIIOTa, aMUHOYKCYCHAsl KHCJIOTa, CTEapUHOBAsI KUCIIOTA,
OJIEMHOBAs KUCJIO0TA, TIII0K03a;

* OLIEHUBATD BIUSHUE XUMHUECKOTO 3arps3HEHHsS OKPYKAIOIIECH cpeibl HA OPraHU3M
YeJI0BEKa;

rPaMOTHO 00paIaThCsl C BEMIECTBAMHU B MIOBCEAHEBHOM KU3HH,

OTIPEIeNIATh BO3MOXHOCTD MIPOTEKAHUS PEaKIMi HEKOTOPBIX MpeACTaBUTeNeH
OpPraHMYECKHUX BELIECTB C KUCIOPOOM, BOJOPOIOM, METAIIJIaMH, OCHOBaHUSIMH,
raJjioreHaMHu.

OO0y4armuiics MOJIy4YUuT BO3MOKHOCTh HAYUUTHCS:

*  BBIIBUTATH U MPOBEPSTH IKCIIEPUMEHTATILHO TUIIOTE3bI O XUMUYECKUX CBOMCTBAX
BEIIIECTB HA OCHOBE MX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYNaTh B XUMUUYECKHE
peaKIfy, 0 XapakTepe U MPOAYKTaX Pa3IuYHbIX XUMUUYECKUX PEAKIIH;

*  XapaKTepHu30BaTh BEILIECTBA IO COCTaBY, CTPOCHUIO U CBOWCTBAM, YCTAHABIUBAIOT
MIPUYMHHO-CJIC/ICTBEHHBIE CBSI3U MEXIY JaHHBIMU XapaKTEPUCTUKAMU BELIECTBA;

*  COCTaBJISITH MOJICKYJISIPHBIC U TIOJIHBIC HOHHBIE YPABHEHUS MO COKPANIEHHBIM HOHHBIM
YpaBHEHUSIM;

*  MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBIATH OKHCIUTEIHHBIC UITH
BOCCTAHOBUTEIIbHBIC CBOMCTBA C YUYETOM CTEMEHEHW OKHCIICHHS JIEMEHTOB, BXOIAIINUX B €T0
COCTaB;

*  COCTaBJISITh YPAaBHEHUS PEAKIINiIl, COOTBETCTBYIOIIUX MOCIEA0BATEIbHOCTH
MpEeBpalICHU HEOPraHUUYECKUX BEUIECTB PA3IMYHBIX KJIACCOB;

*  BBIIBUTATh U MPOBEPSTH IKCIIEPUMEHTAIBHO TUTIOTE3BI O PE3yJbTaTax BO3ICUCTBUS
pa3TUYHBIX (PAKTOPOB HA U3MEHEHNE CKOPOCTH XUMHUYECKON PEeaKIny;

*  HCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS JIJIs1 YKOJIOTHUECKH TPAMOTHOTO TTOBEICHMSI B
OKpY>Karollei cpeae;

*  HCIOJIb30BaTh MPUOOPETEHHBIC KIIFOUEBBIE KOMIIETCHIIMH TIPH BHITIOJTHEHUH MMPOEKTOB U
y4eOHO-HCCIe0BATENLCKHUX 3314 110 NU3YYCHHIO CBOMCTB, CITOCOOOB TIOJYICHUS U
pacro3HaBaHUs BEIIECTB;

*  OOBEKTHBHO OIICHUBATHh MH(POPMAIIHIO O BEIIECTBAX U XUMUUYECKHX MPOIIECCax;

*  KPUTHUYECKU OTHOCHUTHLCS K MCEBIOHAYYHOUW MH(OpMAINH, HETOOPOCOBECTHON peKIaMe
B CpE/ICTBaX MacCOBOW MH(pOpMaIHH;



*  OCO3HAaBATh 3HAYCHUE TEOPETUUECKUX 3HAHUM 110 XMMHUU JIJI1 IPAKTUYECKON
JIeITEIbHOCTH YeJIOBEKA;

*  CO3JAI0T MOJEJH U CXEMBbI JUIsl pellieHUs] YYeOHBIX U MTO3HABATEIbHBIX 3a/1a4; IOHUMAaTh
HEO0OXOUMOCTh COOJIIOACHUS TPEANUCAHUMN, TIPEAJIaraeMbIX B HHCTPYKIUAX TIO
WCITOJIb30BAHUIO JICKAPCTB, CPEACTB OBITOBOM XUMHUHU U JIP

2. Conep:kanue y4eOHOr0 nmpeaMera

[ToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca XUMHH 8 Kilacca.
Tema 1. OBIIIASA XAPAKTEPUCTUKA XUMMNYECKUX 3JIEMEHTOB 1
XUMUYECKUX PEAKLIUIN. TIEPUOJIUYECKUI 3AKOH U ITEPUOJINYECKA S
CUCTEMA XUMUWYECKUX 3JIEMEHTOB JI.1. MEH/JIEJIEEBA
XapaKTepHUCTHKa JIEMEHTA 10 €ro MOJIOKEHUIO B [leproinueckoil cuctemMe XMMUYECKHUX
snemeHToB 1. . MenneneeBa. CBOMCTBA OKCUIOB, KHCIIOT, OCHOBAHUM U COJICH B CBETE
TEOPHH JIEKTPOIUTHIECKON AUCCOLMALMN U OKUCICHU-BOCCTAHOBJICHUS.
[TonsiTe 0 mepexoaHbIX daeMeHTax. AMGOTEpPHOCTh. [ eHEeTHUEeCKHil psJl IEPEXOTHOTO
anemenTa. [lepnonnueckuii 3axoH u llepronuueckas cucteMa XUMAYECKUX 3JIEMEHT OB .
N. MenneneeBa. XuMudeckas OpraHu3anys )KUBOW U HEKUBOU NPUPOABI. X UMUYECKUI
COCTaB Spa, MAHTUHU U 36MHOU KOpPBbI. XUMUYECKHE 3JIEMEHTBI B KJIIETKAX KUBBIX
Opranu3MoB. Makpo- u MHKpodsieMeHTbl. O000IIeHre CBEICHUI 0 XUMHUYECKUX PEaKIUsX.
Krnaccugukanus XuMUYecKUX peakiyil Mo pa3IuuHbIM MPU3HAKAM: «UHCIIO U COCTAB
pearupyommux U 00pa3yronuxcs BEMECTBY, «TEIIOBON d(PPeKT», «HATIpaBICHUEY,
«U3MEHEHUE CTETIeHEN OKUCIICHUS 3JIEMEHTOB, 00Pa3yIOIINX Pearupyroiirue BEIeCTBaY,
«(hazay, «MCIOTB30BaHNUE KATATU3aTOPAY.
[TonsTHE O CKOPOCTH XUMHUYECKOM peakuun. PaKTOPHI, BIHASIONME HA CKOPOCTh
XUMHUecKuX peakuui. Katanuzatopsl u karanus. UHrMOUTOpbl. AHTHOKCHIAHTHI.
JemoncTparuu. Pasnuunbie hopmsel Tadauisr J{. M. Menneneea. Moaenu aToMoB
JIEMEHTOB 1—3-T0 Tepro10B. MoieNb CTPOCHHS 36MHOTO mapa (MOTIEPEUHBIA pa3pes).
3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIIMU OT IIPUPO/IbI pEarnpyronuX BEIIECTB.
3aBUCUMOCTb CKOPOCTH XMMUYECKOW PEaKLMK OT KOHLIEHTPAIMU pearupyroiuX BEIECTB.
3aBUCUMOCTb CKOPOCTH XMMUYECKOW PEaKLMU OT IJIOMAN COTPUKOCHOBEHUS
pearupyrommnx BemecTB («KUISIIIUN CI01»). 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEaKInu
OT TEMIIEPATYPBI PEArUPYIOIINX BEIIECTB. | OMOT€HHBIN U T€TEPOTreHHbIN KaTAJIU3BI.
depMeHTaTUBHBIN KaTanu3. IHruOupoBanue.
JlabopaTtopubie onbITh. 1. [lomydeHue ruipokcuia MHKA U UCCIIEI0BAHUE €T0 CBONCTB.
2.MonenupoBanue noctpoenus lleproanueckoil cucremMbl XUuMHYECKUX daeMeHToB []. 1.
Menpeneesa. 3. 3amenieHne xkeiae3oM Menu B pactBope cyibdara meau (1I).
4. 3aBUCUMOCTbh CKOPOCTH XMMUYECKOIN pEeaKIMK OT IPUPOJIbl pEarupyroLInX BEIIECTB Ha
IIpUMEpPE B3aUMOJACUCTBUSA KUCIIOT ¢ METAJIaMU. 5. 3aBUCUMOCTh CKOPOCTH XUMHYECKOMN
peakyy OT KOHLICHTPALUU PEArupyrOLUX BEIECTB HAa IPUMEpE B3aUMOICHCTBUS LINHKA C
COJISHOW KUCJIOTOM Pa3inyHON KOHUEHTpauuu.6. 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
pEeakIuu OT IUIOIIAIA COTPUKOCHOBEHUS PEarnpyromux BemecTs. 7. MonenupoBanue
KUIALLETO CIIos». 8. 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEAKIMU OT TEMIEPATYPHI
pearupyrommx BeUIeCTB Ha puMepe B3anMoaeicTeus okcuaa Meau (1) ¢ pactBopom
CEpHOM KUCJIOTHI pa3InyHON TeMIiepatypsl. 9. Pa3noxeHnue nepokcuaa Bo1opoaa ¢
nomoIibio okcuaa Mapranina (IV) u katanasel. 10. O6HapykeHHue KaTajga3bl B HEKOTOPBIX
MUIIEBbIX npoaykTax. 1 1. MHrubupoBanne B3auMoIEHCTBUS KUCIIOT ¢ METaJUIAMU
YPOTPOIIMHOM.



TEMA 2. METAJUIbI

ITonoxxenne metaiuioB B [leprogudeckoi cucteMe XUMHIECKUX 3i1eMeHToB /[, M.
MenpeneeBa. Metanmnuyeckass KpUCTAINYECKAs PEIIETKA U METANIMYECKask XUMUYecKast
cBsi3b. OO01IMe Ppusnyeckre cBoiicTBa MeTayioB. CIulaBbl, MX CBOMCTBA U 3HAUYCHHE.
XHUMHYECKHE CBOMCTBA METAINIOB KaK BOCCTAHOBUTEJIEH, @ TAKKE B CBETE UX MOJIOXKEHHUSI B
ANEKTPOXUMHUYECKOM PSAY HaNpsbKeHU MeTauioB. Koppo3us MeTamioB U ciocoObl
O00pBOBI ¢ HEWl. MeTallTbl B IPUPOJIE.

O6mmue cnoco6s! ux noayyeHus. O01Ias XapaKTepUCTUKA HIEIOYHBIX METAJIIOB. MeTabl
B npupoe. O6uue crnocoOsl ux noinydenus. Ctpoenue aromos. ll{enounsie MeTamibl —
MIPOCThIE BelllecTBA. BakHelne COeIMHEHUS IETOYHBIX METANIOB — OKCHU/IBL,
TUAPOKCUIBI U COMU (XJIOPUABI, KapOOHATHI, CyNb(aThl, HUTPATHI), UX CBOHCTBA U
MIpUMEHEHNE B HapoJHOM Xo3siiicTBe. Kanuitnbie ynoopenus. OO1iast XxapakTepucTUKa
a1eMeHTOB Ti1aBHOM nmoarpymisl Il rpynmsl. Ctpoenue aromoB. LlenoyHo3emMenbHbIE
MeTaJuIbl — MPOCTHIE BElIeCTBA. BaykHelne cOeIMHEHUS LIET0YHO-3EMEIbHBIX METAJIIIOB
— OKCHUJIBI, THAPOKCHUIBI U COJH (XJIOPHbI, KapOOHATHI, HUTPATHI, CyIb(aThl, hocdaTsl),
VX CBOMCTBA U IPUMEHEHHUE B HAPOJIHOM X0351CTBE. AfoMuHANA. CTpOEHHE aToMa,
(du3nuecKkne 1 XMMUYECKHE CBOWCTBA MPOCTOro BeuiecTBa. CoeNMHEHMS AIFOMUHUS —
OKCHJI U TUAPOKCHUJ, UX aM(OTEepHBIN XapakTep. Bakneime coiam amtoMUHHMS.
[Ipumenenue anmomunus u ero coenunenuit. XKemneszo. Ctpoenue atoma, Pu3nuecKue u
XUMHYECKHE CBOKCTBA MPOCTOTO BeniecTna. I 'enetnueckue psansl Fe2+ u Fe3+. Baxknenmue
COJIM KeJe3a. 3HAUEHUE KeJe3a U ero COeUHEHUN 11 TPUPOIbl U HAPOJHOTO XO35MCTBA.
Hemonctparuu. OOpa3iibl MET0YHBIX U IMET0YHO3EMETbHBIX MeTaIIoB. OOpaslibl CIIaBOB.
B3aumopeiicTBue HaTpusi, JIUTUS U KadbLKs C BOJOM. B3anmoaeiicTBue HaTpysi 1 MarHus C
KHCIIOpoIoM. B3anMopencTere MeTaiuioB ¢ HeMetayaMu. [lonyuenne ruipoKcuaoB
xenesa (I11) u (III).

JIaGopartopuble onbIThl. 12. B3anmoneicTBre pacTBOPOB KUCIIOT U COJIEN C METAJUIAMH.
13.0O3HakomMiieHre ¢ pynamu xenesa. 14. OxkpammvBaHue INIAMEHN COJISIMU IIETOYHBIX
MetaiuioB. 15.B3aumoneiictBue kanbius ¢ Bogoil. 16. [Tonydenue ruipokcuga KajibIus U
uccnegoBanue ero cBocTs. 17. Ilonydyenue ruipokcuia amtOMUHUS U UCCIIEIOBAHUE €T0
cBoMCTB. 18. B3anmonenicTBue xenesa ¢ COMIHOW KUCIO0ToM. 19. [Tonyuenne ruspokcuion
xene3a (II) u (I11) u u3yueHnue ux CBOMCTB.

[IpakTudeckue paboTsl. 1. Pemenne skcriepuMeHTaIbHBIX 33]]a4 Ha pacrio3HaBaHUE U
MTOJIyYEHUE COCMHEHN METAIIIOB.

[Ipaktuyeckas padota Ne 2 [lonyyeHue v cBOWCTBAa COEAMHEHUI METAJIIOB

[Ipaktuyeckas pabota Ne 3 DkcriepuMeHTAIbHbBIE 33]]a4H 110 PACIIO3HABAHUIO U MOTYYCHHIO
COCIMHEHUI METaJUIOB.

TEMA 3. HEMETAJUIbI

OO01mas xapakTeprucTUKa HEMETaJUIOB: MoyioxkeHue B [leproanueckoi cucteMe XUMUYECKUX
anemenTtoB JI. 1. MenzaeneeBa, 0cOOEHHOCTU CTPOEHHUSI ATOMOB, 3JIEKTPOOTPULIATEIBHOCTD
(30) kak Mepa «HeMEeTaUNTMYHOCTHY, pan 0. Kpucrammdeckoe CTpoeHne HEMETAIIIOB —
MPOCTBIX BELIECTB. AnoTponus. Puznueckue cBoiicTBa HeMeTaioB. OTHOCUTEIBHOCTD
MOHATUN «METAII» U «HeMeTaiuDy. Bonopoa. [lonoxenune Bogoponaa B Ilepuoanueckoin
cucreme xumuueckux snemeHToB [[. U.Menaeneera. CTpoeHue aToma U MOJIEKYJIbI.
DuU3NYECKUE U XUMHYECKHE CBOMCTBA BOJIOPOJ, 4 €T0 MOJy4YeHUE U MpUMeHeHHe. Bona.
Crtpoenue Mmonekynbl. Bogopoanas xumuyeckas cBs3b. @u3nueckue CBOKWCTBA BOJBI.



AHomanuu cBOMCTB BoAbl. [ uapodunbHbie U ruipodoOHbIe BellecTBa. XUMUYECKUE
cBolicTBa Bosibl. KpyroBopot Boibl B ipupoje. Bogoouncrka. Aspauus Boasl. beiToBbIE
¢unbTpbl. MuHepanbHble BOABI. JUCTUIIMpOBaHHAs BOJIA, €€ ITOIYYEHUE U IPUMEHEHUE.
O6m1as xapakTepucTuka rajgoreHoB. Ctpoenue atoMoB. [IpocThie BemecTBa 1 OCHOBHBIE
COEJIMHEHUs TaJIOTeHOB, UX cBoicTBa. KpaTkue cBeneHus o xiope, 6pome, dhrope u itose.
[IpumeHeHue rajJoreHoB U UX COeIUHEHUI B HapoAHOM xo3siicTBe. Cepa. CTpoeHue aroma,
aJJIOTPOIHSI, CBOMCTBA U MTpUMEHeHHne poMmouueckoi cepol. Oxcuasl cepol (IV) u (VI), ux
NOJIy4€HHUE, CBOMCTBA U MpUMeHeHne. CepHasi KUCJIOTa U €€ COJIM, UX IPUMEHEHHUE B
HapoJHOM Xxo3siiicTBe. [Ipon3BoacTBo cepHOi KUCIOTHL. A30T. CTpoeHue aTroma u
MOJIEKYJIbI, CBOMCTBA IIPOCTOrO BEIIECTBA. AMMHUAK, CTPOCHUE, CBOICTBA, IOTYyYEHUE U
npumMenenne. Cosin aMMOHUS, UX cBoMcTBa U mpuMmeHeHue. Okcuasl azora (I1I) u (IV).
A3OTHast KHCTIOTa, €€ CBOMCTBA U MpUMeHeHue. HUTpaTel 1 HUTPUTHI, IpobiieMa Ux
COJIEP’)KAaHHUS B CEITbCKOXO3SMCTBEHHOM MpoyKUuU. A30THbIE ynoOpenus. Pocdop.
CrpoeHue aToma, aJuIOTpOIUs, CBOCTBA O0€0ro 1 KpacHoro ¢pocdopa, MX IpUMEHEHHE.
OcHoBHbIe coenuHeHus: okcua pocdopa (V) u oprodochopHas kuciora, hocharsl.
®ochopusie ynodbpenus. Yraepoa. CTpoeHue aToma, alIoTPOIHs, CBOMCTBA
Moaudukanuii, npumenenne. Oxcuasl yriaepoaa (11) u (IV), ux cBoiicTBa 1 npuMeHeHue.
KapOoHatel: KanbIUT, coAa, MOTAlll, UX 3HAaU€HUE B IPUPOJE U KU3HU yesnoBeka. KpeMHuii.
Crpoenue aToma, KpUCTAUIMUECKUN KPEMHHI, €r0 CBOMCTBA U MpuMeHeHue. Okcun
kpemuus (IV), ero npupoansie pasHOBUAHOCTH. CUIMKATHI. 3HAUCHUE COCTUHEHUM
KPEMHHS B )KUBOU W HEXKUBOU Ipupoje. [lonsaTre 0 CunMKaTHON MPOMBIIIIIEHHOCTH.
HemoHnctparuu. OOpasiibl raJoreHoB — MPOCTHIX BEIlIecTB. B3auMoielicTBre raioreHoB ¢
HaTpHUEM, C ATIOMUHUEM. BrITeCHEeHHE XJI0pOoM OpoMa Wi Ho/1a U3 pacTBOPOB UX COJICH.
B3anmonerictBue cepbl ¢ METauIaMu, BOLOPOIOM U KMCIOpoIoM. B3anmonencreue
KOHILICHTPUPOBAHHON a30THOM KHMCIJIOTHI C MeAbIO. Ilorionienue yrieM pacTBOPEHHBIX
BEIIECTB WK ra3oB. BoccTaHoBneHne mMean u3 ee okcua yriem. OOpasibl IpUpOTHBIX
COeIMHEHUH XJIopa, cephl, hocdopa, yriepoaa, kpemMuus. OOpa3ibl BAXKHEHIINX JTs
HapOJHOTO XO03sHCTBa CyNb(HaToOB, HUTPATOB, KapOOHATOB, pocdaToB. OOpa3IbI CTEKIIA,
KEpaMUKH, IEMEHTA.

Jlaboparopusie onbiThl. 20. [Tomydenue u pacno3HaBanue Bogopoaa. 21. Uccinenosanue
MOBEPXHOCTHOI'O HATSKEHUS BOAbI. 22. PacTBopeHue nepMaHraHaTa Kajiusi UJd MEAHOTO
Kyrnopoca B Bojie. 23. I'maparanus o6e3BoxkeHHoro cynbdara meau (11). 24. U3rotosnenue
THUIICOBOTO OTredarka. 25. O3HaKoMJIeHHE ¢ KOJUICKIIMEH OBITOBBIX (PUIBTPOB. 26.
O3HaKoOMJIEHHE C COCTaBOM MHUHEpaIbHOW BOMbL. 27. KauecTBeHHAs peakius Ha raJIOreHU/I-
noHsl. 28. [lonydenue u pacrno3HaBaHue Kuciaopoza. 29. 'opeHue cepsl Ha BO3AyXeE U B
kucnopoe. 30. CpolicTBa pazbaBieHHON cepHOU KUCTOTHI. 31. M3yueHnue cBOMCTB
amMuaka. 32. PacriosHaBanue cosneit ammonus. 33.CBolicTBa pa30aBiIeHHON a30THOM
KHUCJIOTHI. 34. B3aumoaeicTBre KOHIIECHTPUPOBAHHOW a30THOW KUCJIOTHI C MEABIO. 35.
I'openne pochopa Ha Boznyxe u B kucnopoae. 36. PacnoznaBanue docdaros. 37. ['openue
yris B kuciopozae. 38. IlonydyeHune yroinbHOM KUCIOTHI M U3YyYEHUE €€ CBOUCTB. 39.
[Tepexon kapOoHaToB B ruapokapOoHathl. 40. Paznoxenue ruapokapOoHaTa HaTpus. 41.
[TonyyeHne KpeMHEBOW KUCIOTHI M M3yUEHHUE €€ CBOMCTB.

[IpakTuueckue paboTsl. 4. Penienne skcnepuMeHTalbHbIX 3a7a4 1o teme «[loarpynmna
rajioreHoB». 5. PeleHue skcnepuMeHTalbHbIX 3a1a4 1o Teme «lloarpymnma kuciaoponay. 6.
[Tonydyenue, cobupanue 1 pacro3HaBaHUE Ta30B.

TEMA 4. OBOBILEHUE 3HAHHWH 110 XUMHWH 3A KYPC OCHOBHOM LIKOJIbI



[Tepuonnuecknii 3axkoH u Ileproanueckas cucrema XuMU4YeCKux aneMeHToB /1. H.
MenneneeBa. @PU3NUECKUd CMBICI TTOPSIKOBOTO HOMEPA 3JIEMEHTA, HOMEPOB IIEPUOA U
rpynmsl. 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB 3JIEMEHTOB U UX COEIUHEHUI B IEPUOAAX U
rpynmnax B CBETE MPEACTABICHUN O CTPOCHUH aTOMOB 3JIEMEHTOB. 3HAUEHHE
[lepnoanueckoro 3akoHa. BUibl XUMUYECKUX CBSI3€W U TUIIBI KPUCTAJUIMYECKUX PEIIETOK.
B3aumocBs3b cTpoeHus U CBOMCTB BellecTB. Kiaccuukanys XuMUYECKUX peakiui 1o
Pa3IUYHBIM IpU3HAKaM (YHCIIO U COCTAB PEarupyroluX U 00pa3yIoIIUXCs BEIIECTB;
HaJIM4Yue TpaHUIlbl pa3aena (as; TemioBoil apPpeKT; n3MeHeHne cTeneHe OKUCICHUS
aTOMOB; UCIIOJIb30BaHME KaTalln3aTopa; HampaslieHne mpoTekanus). CKOpoCcTh XUMUYECKUX
peakiuii 1 pakTopsl, BIMsIONME Ha Hee. OOpaTUMOCTh XMMUYECKUX PEAKIUM U CIIOCOOBI
CMELIEHUsI XUMHAYECKOro paBHoBecus. [IpocTeie u cioxHbIe BemecTBa. MeTaibl u
HeMeTaJulbl. ['eHeTnYeckue psiipl MeTaia, HeMeTalia U mepexogHoro meramia. OKCUapl U
TUAPOKCUABI (OCHOBAHUS, KUCIOThI, aMpOTepHbIE, THAPOKCUAbI), CoJin, X COCTaB,
KJaccuuKalys 1 001I1e XUMUYECKUE CBOMCTBA B CBETE TEOPHUH JIEKTPOIUTHUECKOM
JTUCCOIUALUU.

3. TemaTnyeckoe MJIAHUPOBaHHUE, B TOM YHCJIE C Y4eTOM padoyeil mporpaMMbl
BOCIUTAHUS € YKA3aHHEM KOJMYECTBA YaCOB, OTBOJAMMBIX HA OCBOEHHE KAXKI0H TeMbl

Ne HaumeHoBaHue pa3jiesioB, TeM KoanuyecTBO
ypoka 4acoB
OBHIASI XAPAKTEPUCTUKA XUMHNUYECKHUX 2JIEMEHTOB 1 12

XUMMYECKHUX PEAKIIUHI. MTEPUOJINYECKHA 3AKOH U
INNEPUOINYECKASA CUCTEMA XUMHNYECKHUX 9JIEMEHTOB /I.1.

MEHJEJIEEBA

1 Nuctpykrax no texuuke 6ezonacuoctu (MOT-012- 1
2022r).XuMu4ecKkre CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX
COEIMHEHUI.

2 XVMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX 1
COCTUHEHUN.

3 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH. 1

4 XapakTeprucTUKa XUMUYECKUX 2JIEMEHTOB HA OCHOBAHHMH €T0 1
nosioxkenus B [lepuoanueckoii cucreme [I.1.Menzeneesa.

5 XapakTeprucTUKa XUMUYECKUX 2JIEMEHTOB HA OCHOBAHHMH €T0 1
nosioxxenus B [lepuonnueckoii cucreme [I.1M.Menzeneesa.

6 XapakTeprucTUKa XUMUYECKOTO 3JIEMEHTA 110 KHCIOTHO-OCHOBHBIM 1

CBOMCTBaM 00pa3yeMbIX UM coeJuHeHnH. JlJabopaTOpHbIil onbIT
NelTlonmydenne rupokcuaa MUHKA U uccieaoBanue ero ceocts( MOT-
013-2022r)

7 [Iepnonnueckuit 3akoH u [lepuoanueckas cucteMa XMMUYECKHAX 1
snemeHnToB J[.M. Menneneesa. JlabopaTopuslii onbIT Ne 2
.MonenupoBanue noctpoenue [leprnoaguyeckoit CUCTEMBI
J.M.Menpneneesa (M10OT-013-2022r)

8 XuMu4ecKasi OpraHu3aius Npupoasl 1
IIB. «Posib MUKPO2JIEMEHTOB B KU3HEAEATEIIbHOCTH PACTEHUH,
JKUBOTHBIX U UEJIOBEKaA»

9 Xumnueckue peakuun. CKOpOCTh XMMHUYECKON pEeaKINH. 1
JlaGopatopHblii onbIT Ne3 3amenieHue eie3oM MeJM B pacTBOpe




cynbdara meau(//). JlabopaTopubiii onbIT Ne43aBHCUMOCTD CKOPOCTH
XUMUYECKON peakluy OT MPUPO/Ibl PEarupyromnX BeIIeCTB Ha IpUMeEpe
B3aMMOJICHCTBUS KUCIIOT C MeTayiiaMu. JIabopaTopHBIii OIBIT
Ne53aBucumocTh CKOPOCTH XUMUYECKOM peakLuu OT KOHLIEHTPALUU
pearupyroux BelecTB Ha MpUMepe B3aUMOJICHCTBUS IIMHKA C COJISTHON
KHUCJIOTOM pa3In4HOM KOHIEHTpauu. JIJabopaTopHbIil OnbIT
Ne63aBuCMMOCTh CKOPOCTH XMMUYECKON PEAKIMH OT ILIOMIAIN
CONPUKOCHOBEHUS pearupyroniux emects. Jlaboparopusiit onbiT Ne7
MoaenupoBaHue «KUIIAIIEro ciaosi». JlabopaTopHbIii onbIT Ne§
3aBUCUMOCTh CKOPOCTH XMMUUYECKOU PEaKIMU OT TEMIIEPATYPhI
pearupyronMx BEIIeCTB Ha IPUMEPE B3auMOCHCTBUSA okcuia Meau (//)
C pacTBOPOM CEpPHOM KUCIOTHI paznuyHoi Temneparypsl.(MOT-013-
2022r)

10 Karanuzarops! u karanus. JlabopatopHslii onbIT Ne 9 pa3znoxenue 1
HepOKCHIa BOJOPO/Ia ¢ MOMOIIbio okcuaa Mapranma(lVv).
Jlaboparopuslii onbiT Nel0 OOHapyx’eHUe KaTajlas3bl B MUILEBBIX
npoaykrax. Jlaboparopusiii onbiT Nel 1 MarnOupoanue
B3aMMOJICHCTBHS KUCIOT ¢ MeTaiuiaMu ypotporuaom.(MOT-013-2022r).
11 O060011IeHNE U cCUCTEMATU3aIMs 3HaHUI 10 Teme 1 1
12 Kontponbhas padora Nel o teme: «O011as XapakKTepuCcTUKa 1
XUMHYECKHX DJIEMEHTOB M XMMUYECKHUX PEaKIHIy.
Metasibl 20
13 Bek mMenHbIi, OpOH30BEIH, kene3Hbli. DU3ndecKkne CBOMCTBA METANIOB 1
14 [Tosio’)keHME METAIIIOB B IEPUOJANYECKON crcTEeME 3eMeHToB J[. 1. 1
MemnneneeBa 1 0COOCHHOCTH CTPOCHUS MX aToMOB. Dusnueckue
CBOIICTBa METAJIOB.
15 CmuiaBbl. 1
[1B. OcHOBHBIE TPOU3BOACTBA IBETHOM U YEPHON METAJLTypruu,
OcHoBHBIE TIPOdecCuu POU3BOJICTBA
16 XuMuyeckue cBoiicTBa MeTaisioB. JlabopaTopHslil onbiT Nel2 1
B3aumoelicTBue pacTBOPOB KUCIOT U cojieit ¢ Mmetaymamu (MOT-013-
2022r).
17 [Tony4yenue meramnos. Jlaboparophslii onbIT Nel3 O3nakomiieHue ¢ 1
pynamu xenesa (MMOT-013-2022r).
18 Koppo3ust MeTajinos. 1
19 I{emovHBIC METAJIBI. 1
20 CoenuHeHns MEI0YHbIX MeTauioB. JlabopaTtopHslil onbIT Nel4 1
OxpammBanue TUIaMeHH cosiMH mestouHbIX MeTaioB(MOT-013-
2022r).
21 bepuinuii, Marauii 1 1eno4YHo3eMeIbHbIe METAJLIIBL. 1
22 CoenuHeHnus OepusUIHs, MarHUS U MIETOYHO3EMENbHBIX METAIIOB. 1
Jlaboparopusiii onbiT Nel5 Tlonydyenue rugpokcuia Kaabus 1
uccienoanue ero coiicts (MOT-013-2022r).
23 AJTOMUHUH. 1
24 Coenunenus amtomunus. JJaboparopusiit onbIT Ne 16 Tlonydyenue 1
TUAPOKCUIA aTIOMUHUS U uccaenoBanue ero ceoricts(MOT-013-2022r)
25 Kenezo. Jlabopatopusriit onbiT Ne 17 B3aumoneiicTue xenes3a ¢ 1
coJstHOM KucnoToil. JIaboparopuslii onbiT Ne 18 Ionyuenue
rugpokcua xenesa (//) u (///) u usyuenne ux cpoiicts (MOT-013-
2022r)
26 [TpakTideckast pabora Ne 1 OcyiecTBiIeHHE MEMTOYKH XUMUIECKIX 1




npespamennii. (MOT-013-2022r)

27 [IpaxTuueckas padora Ne 2 [TomyyeHne u cBOHCTBa COETUHEHUN 1
metauioB (MOT-013-2022r)

28 [TpakTrueckas padota Ne 3 DkciepuMeHTAIBHBIC 33J1a4H 110 1
pacro3HaBaHMIO ¥ MOYYCHUIO coeanHennid metaymios. (MOT-013-
2022r)

29 Pemrenue 3a1a4 1 ynpaxHeHU# 1o teMe « MeTayuisy. 1

30 O06o06menue 3HaHU# o0 TeMe «MeTaibsly. [ToAroToBKa K KOHTPOIBHOM 1
pabore.

31 KontponbHas pabora No2 mo teme «MeTaybiy. 1

32 AHan3 BBIMOJHEHUS] KOHTPOJIBHON padOThI M KOPPEKIUS 3HAHUN 1
YUYAIIAXCSI.

Hemertanbl 24

33 Hewmetannel: aromsl ¥ pocThlie BemecTa. Kucinopos, 030H, BO3AYX. 1

34 Bonopoa. JlabopaTophsiii onibiT 20. [TomydeHue u pacrio3HaBaHUE 1
Boopona.(MOT-013-2022r)

35 Bona. JTaboparopusie onbiThl 21. HcciaenoBanue moBepXHOCTHOTO 1
HaTsDKEHHsI BOABI. 22. PacTBopeHue epMaHTaHaTa Kajaus Ui MEIHOTO
Kyrnopoca B Boze. 23. I'maparanus o6e3BoxkeHHoro cynbdara meau (II).

24. Usrorosnenue runcosoro ornevarka. (MOT-013-2022r)

36 Bopa B xu3Hu yenoseka. JlabopaTopHsie onbIThl 25. O3HaKOMIICHHE C 1
KOJIJICKIHEW OBITOBBIX (QHIBTPOB. 26. O3HAKOMIICHHE C COCTAaBOM
muHepanbHoi Bojbl. (MOT-013-2022r)

37 ["anorensl. JlabopaTopHslii onbIT 27. KauecTBeHHas peakuus Ha 1
rasiorenua-uonsl. (MOT-013-2022r)

38 CoenmHEeHHS TaJIOTCHOB. 1

39 [Tonydyenue ranoreHoB. bruonornvyeckoe 3HaYCHUE U IPUMECHEHHE 1
rajoOreHOB U UX COEJMHEHHUI.

40 Kucnopon. Jlaboparopusiii onwiT 28. [lonyuenue u pacno3HaBaHue 1
kucnopona. (MOT-013-2022r)

41 Cepa. JIaGopatopuslii onbIT 29. 'opeHre cepbl Ha BO3AYXE U B 1
kucnopone.(MOT-013-2022r)

42 Coenunenus cepsl. Jlabopatopusiit onbiT 30. CBoicTBa pa3daBIeHHOM 1
cepHoit kucnotsl. (MOT-013-2022r)

43 A30T. 1

44 Ammuak Jlabopatopusiit onsIT 31. M3yuenue cBoiictB ammuaka. (MOT- 1
013-2022r)

45 Conu ammonust. JlaboparopHsiit onbIT 32. Pacnio3HaBanue coseit 1
ammonus. (MOT-013-2022r)

I1B. MunepanbHble y100peHus. «KATPOHOM - 3TO MTOYETHO»

46 Kucnopoausie coenqunenus azora. Jlabopatopusie onbiThl 33 CBolicTBa 1
pa30aBiIeHHON a30THOM KUCIOTHL. 34. B3aumonelicTBue
KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI ¢ Meapto. (MOT-013-2022r)

47 ®docdop u ero coenuHeHust. Jlaboparopusie onbIThl 35. ['openune 1
docdopa Ha Bozayxe u B kucinopoze. 36. Pacno3naBanue ¢ocdartos.
(MOT-013-2022r)

48 VYraepon. JJabopatopusiit onbiT 37. ['openue yrias B kucnopoge. (MOT- 1
013-2022r)

49 Kucnopoansie coequnenus yraepona. JlabopatopHsie onbITh 38. 1

ITonmy4yeHue yroybHOW KUCIIOThI M U3ydeHne ee cBoMCTB. 39. [lepexon




kapOoHaToB B TuipokapooHatsl. 40. Paznoxxenue ruapokapOoHaTa
Hatpus. (MOT-013-2022r)
I1B «IIpodunaktrka oTpaBIeHUN yrapHbIM ra3oM».

50 Kpemuuii u ero coenunenus. Jlaboparopusrii onbit4 1. [Tonydenue 1
KPEMHEBOM KUCIOTHI M n3ydeHue ee cBorct.(MOT-013-2022r)

51 [TpakTuueckas padora Ne 4 DkciepuMEHTAIBHBIC 33]1a4H TI0 TEME 1
«[loxarpynmna kucnopoaay».(MOT-013-2022r)

52 [TpakTrueckas padora Ne 5 DkcniepuMEeHTAIBHBIC 33]1a4H TI0 TEME 1
«[lonrpynmna a3ora u yraeponay».(MMOT-013-2022r)

53 [IpakTrueckas padota Ne 6 [Tonrydenue, cooupanue u 1
pacnpoctpanenue razon.(M1OT-013-2022r)

54 Pemenue 3amau u ynpaxuenui mo reme «Hemeramisiy. 1

95 O6o6menue 3nannii o teme «Hemeramnsy. [TogroroBka x 1
KOHTPOJIbHOH paboTe.

56 KonTponbnas pabora Ne3 mo teme «Hemeramibny. 1
O0001meHne 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIBI. 12

57 [Tepunonuueckas cucrema JI.1. MenzaeneeBa u ctpoeHue aToma. 1

58 DnekTpooTpuniareabHoCcTh. Crenenp okucienus. CTpoeHue BenecTna. 1

59 Knaccudukanus xummuueckux peakuuid. CKOpOCTh XUMHUYECKUX 1
pEaKLHii.

60 Jucconuarus 31eKTPOITUTOB B BOAHBIX pacTBopax. oHHBIE ypaBHEHUS 1
pEaKLHii.

61 Jucconuarus 31eKTPOITUTOB B BOAHBIX pacTBOopax. oHHBIE ypaBHEHUS 1
pEaKLHii.

62 OKHCINTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH. 1

63 OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH. 1

64 Heopranudeckue BeniecTBa, UX HOMEHKIIATypa M KJIaCCU(DUKAIIHSL. 1
I1B «TromeHckast 001acTh - TEPPUTOPHS BO3MOKHOCTEH»

65 XapakTepHbIe XUMHUICCKUE CBOWCTBA HEOPTAHUYCCKUX BEIIECTR. 1

66 XapakTepHble XUMUYECKIE CBOWCTBA HEOPTAHUYECKUX BEIECTB. 1

67 Pemenue 3amau u ynpaxuenuit 1o teme «O000111eHre 3HAHUHN IO 1
XUMUU 3a Kypc ocHOBHOM mKoJbl. [Togroroska k 'NA.».

68 KonTponbras padorta Ne4 mo reme «O000meHNe 3HAHUH 110 XUMHUU 32 1

KYpPC OCHOBHOM HIKOJBD)




