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1.Ilnanupyembie pe3yJbTaThl OCBOCHHUSI Y4eOHOr0 NpeaMeTa

JINYHOCTHBIE pPe3yJIbTATHI:

1) BocmHTaHWE POCCUICKON TPaKTAHCKOW HACHTUYHOCTH: TATPUOTH3MA,
yBakeHUs K OTedecTBy, MPOIUIOE M HACTOSIIEE MHOTOHAIMOHAJIBHOTO HApoja
Poccun; oco3Hanue cBoe ASTHUYECKOW MPUHAMIIEKHOCTH, 3HAHUE UCTOPHUH, SA3bIKA,
KYJIbTYpbl CBOETO HapoJia, CBOEro Kpasi, OCHOB KYJbTYPHOTO HACIIEAUS HAPOJOB
Poccum u yenoBeuecTBa; YCBOEHHE T'yYMAaHUCTHUECKHUX, JIE€MOKPATUYECKHX H
TPaAUIIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCHUHCKOr0 OOIIEeCTBa;
BOCIIMTAHUE YYBCTBA OTBETCTBEHHOCTH U J0Jra nepea PoauHoi;

2) hopMuUpOBaHHE OTBETCTBCHHOI'O OTHOIICHHS K YYCHHIO, TOTOBHOCTH H
CIIOCOOHOCTH OO0YYAKOIIMXCS K CaMOPa3BUTHUIO M CaMOOOpa30BaHUIO Ha OCHOBE
MOTHBAllMM K OOYYEHUIO W TO3HAHUIO, OCO3HAHHOMY BBIOOPY U TOCTPOCHUIO
nanpHenIed HHIUBUAYAIbBHOW TpaeKTOpru 00pa3oBaHus Ha 0a3e OPUEHTUPOBKH B
mupe npodeccuii U MpodEecCUOHANBHBIX MPEANOYTCHUN, ¢ yUYETOM YCTOWUHUBBIX
MO3HABATEILHBIX MHTEPECOB, & TAK)KE HA OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOTO
OTHOIIIEHUS K TPYAY, PA3BUTHUA OIbITA YY4ACTHSI B COIMAIIBHO 3HAYUMOM TPY/]IE;

3) bopMupoBaHHE  IEIOCTHOTO  MHPOBO33PEHHUSA,  COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKM U OOIIECTBEHHOW IPAKTHKH,
YUHUTHIBAIOIIET0 COIMAIBHOE, KYJIbTYPHOE, S3BIKOBOE, JYXOBHOE MHOTooOpaszue
COBPEMEHHOI'0 MHUPA;

4) hbopMHUpPOBaHHE OCO3HAHHOTO, YBAXKHUTEIBHOIO M J0OPOXKEIATEIHHOIO
OTHOIIIEHUS K JIpPYrOMY 4YEJIOBEKY, €ro MHEHHIO, MHUPOBO33PEHUIO, KYJIbTYpE,
SI3BIKY, BEpE, IPaAXJAHCKON MO3UIMHU, K UCTOPUHU, KYJIbTYpE, PEIUTHHU, TPAAUIUAIM,
s3bIKaM, I1IEHHOCTSIM HapojioB Poccuu ©W HaApoJOB MuUpa; TOTOBHOCTH H
CIIOCOOHOCTH BECTH JWAJOr C JPYrdMH JIFOABMH W JOCTUTaTh B HEM
B3aMMOTIOHUMAHUS;

5) ocBOeHHUE COIMAIBHBIX HOPM, MpaBWJ TMOBEACHHS, pOJeH u GopMm
COIMAJILHOM KU3HU B TPYMNIAX M COOOIIECTBaX, BKIIOYAs B3POCIbIC U COIUATBHBIC
COOOIIIeCTBa; yJyacTHe B IIKOJIBHOM CaMOYIIPABICHUHM M OOIIECTBEHHOW KU3HU B
Ipejiesiax BO3PAaCTHBIX KOMIIETEHIUN C YYETOM PETMOHAIBHBIX, STHOKYJIBTYPHBIX,
COIMAIIBHBIX U YKOHOMUYECKUX 0COOCHHOCTEI;

6) pa3BUTHE MOPAJIBHOTO CO3HAHUS W KOMIICTGHTHOCTH B PCIICHUHU
MOpaNIbHBIX TPOOJEM Ha OCHOBE JIMYHOCTHOTO BEIOOpa, (QopMUpOBaHHE
HPaBCTBEHHBIX YYyBCTB W  HPAaBCTBEHHOIO MOBEICHUS, OCO3HAHHOIO W
OTBETCTBEHHOTO OTHOILIEHHS K COOCTBEHHBIM MOCTYIIKaM;

7) hbopMHpOBaHHEe KOMMYHUKATHBHOM KOMIICTEHTHOCTH B OOIICHHH H
COTPYIHUYECTBE CO CBEPCTHHKAMH, AETBMHM CTaplIero M MIIAJLIETO BO3PACTAa,
B3pOCIBIMU B TIpoliecce 00pa30BaTENbHOW, OOIECTBEHHO MOJE3HOM, y4eOHO-
HCCIIEI0BATEIBCKOM, TBOPUECKOM U IPYTUX BUJIOB IESTEIbHOCTH;



8) bopMupoBaHHE IICHHOCTH 3JI0POBOTO M 0OE30MacHOro 0o0pas3a JKU3HHU;
YCBOEHHE MPaBUJ UHMBUIYAIBHOIO U KOJJIEKTUBHOIO O€30MaCHOTO MOBEJAEHUS B
Ype3BbIYAMHBIX CHTYalUsAX, YTPOKAIOIIMX KXU3HU U 30POBBIO JIOJEH, IpPaBUII
MOBEACHUS Ha TPAHCIIOPTE U HA JOPOTaX;

9) popMHpOBaHUE OCHOB SKOJIOTHYECKON KYJIbTYPhl COOTBETCTBYIOMICH
COBPEMEHHOMY  YpPOBHIO  JKOJIOTMUECKOTO  MBIILJIEHUS, pPa3BUTHE  OIBITA
HKOJIOTUYECKH OPUEHTHUPOBAHHOM pe(IEKCUBHO-OLIEHOYHOW M MPaKTUYECKOU
AESITENFHOCTH B KU3HEHHBIX CUTYAIIHIX;

10) oco3HaHuEe 3HAYCHUSI CEMbH B JKU3HU YEJIOBEKa U OOIICCTBA, MPUHSITHE
[IEHHOCTU CEMEHHOM >KM3HHU, YBAXUTEIbHOE U 3a00TJIMBOE OTHOILIEHHUE K YICHAM
CBOEH CEMBbH;

11) pa3BUTHE ICTETUYESCKOTO CO3HAHUS YEPE3 OCBOCHHUE XYIO0XKECTBEHHOI'O
Hacienus HapoJoB Poccuu M Mupa, TBOPYECKOH NEATEIbHOCTH 3CTETHYECKOTrO
XapakTepa.

MeTanpeaMeTHbIe pe3yJbTaThl.

1) yMeHHe caMOCTOSATEIbHO OMPEACISATh 1[EJIH CBOEro 00yUeHHs, CTAaBUTh U
dopmynupoBaTh 111 ce0si HOBble 3a7auyd B yu€Oe M TMO3HaABaTEIbHOU
NEeSTENbHOCTH, pa3BUBaTh MOTHBBI M HMHTEPECHl CBOEH MO3HABATEIHHOM
NEeSITEBHOCTH;

2) yMEHHE CaMOCTOSTEIILHO TUIAHUPOBATh MYTH JOCTHIKCHUS IIeici, B TOM
Yuclie allbTepHAaTUBHBIE, OCO3HAHHO BHIOMpaTh Hamboiiee 3PheKTUBHBIE CTIOCOOBI
penieHus y4eOHbIX U MO3HABATEIBHBIX 33]1a4;

3) yMeHHE COOTHOCHUTH CBOM JICHUCTBHUS C IUIAHUPYEMBIMH PE3yJbTaTaMH,
OCYIIECTBJISITh KOHTPOJIb CBOEH JIEATEIbHOCTH B TMPOIECCe JTOCTHXKEHUS
pe3yibTaTta, OnpeaeisaTh CIIoco0bl JASHCTBHI B paMKax MPEJIOKEHHBIX YCIOBUHN U
TpeOOBaHUM, KOPPEKTUPOBATh CBOU JEHCTBHS B COOTBETCTBHU C WU3MEHSIONICHCS
CUTYaIUEH;

4) ymeHHE OIICHMBATh MPABUIBHOCTh BBHITIONHEHUS Y4YeOHOW 3amaud,
COOCTBEHHBIE BO3MOXKHOCTH €€ PEIICHMUS;

5) B1ajieHue OCHOBAMHU CaMOKOHTPOJISI, CAMOOIICHKH, TIPHHSATHS PEIICHUN U
OCYIICCTBJIICHHsSI OCO3HAHHOTO BbIOOpa B Yy4eOHOW W  TIO3HABATEIHHOMU
TeSITETHHOCTH;

6) yMeHHe OmpeeNATh MOHATHS, CO3/1aBaTh OOOOIIEHUS, yCTaHABIMBAThH
aHAJIOTHH, KJIacCUPUIIMPOBATh,  CAMOCTOSITEILHO BBIOMpPATh OCHOBAHUS U
KpUTEPHUH NIl KIacCU(UKAIMHU, YCTAaHABIUBATh MPUYMHHO-CJICICTBEHHBIC CBS3H,
CTPOUTH JOTUYECKOE  pacCyXIeHHWe,  yMO3aKiIodeHHue  (MHIYKTUBHOE,
JEAYKTUBHOE W IO aHAJIOTHH) U JeNIaTh BEIBOBL;



7) yMeHuEe co3llaBaTh, MPUMEHATh U MPEeoOpPa30BbIBATH 3HAKU U CHUMBOJIBI,
MOJIEHN U CXEMBI JIJIsl pelIeHUs YYeOHBIX U MMO3HABATEIbHbIX 3a]1a4;

8) CMBICIIOBOE UTEHHUE;

0) yMeHHE OpraHW30BBIBaTh y4eOHOE COTPYIHUYECTBO KM COBMECTHYIO
NEATeNIbHOCTh C YYUTEJIEM M CBEpPCTHUKAMHU;  paldoTaTh WHAWBUIYAJIbHO U B
rpynne: HaxoJIuTh 0O0Ilee peuieHue MW paspeliatb KOH(IUKTBI Ha OCHOBE
COTJIACOBAHMS MO3UIINI U y4€Ta UHTEPECOB; (POPMYIUPOBaTh, APTYMEHTUPOBATh U
OTCTauBaTh CBOE MHECHUE;

10) ymeHHME OCO3HAHHO UCIOJIB30BaTh PEUYCBBIC CPEJACTBA B COOTBETCTBHH C
3a/1a4el KOMMYHUKAIIUU JJI BRIPAKCHHSI CBOUX YYBCTB, MBICJICH U MOTPEOHOCTEH;
IUIAHUPOBAHUS W PETYJSIUA CBOCM JIESITENIBHOCTH;  BJIaJCHUE YCTHOU U
MUCbMEHHOM PeUbl0, MOHOJIOTHYECKON KOHTEKCTHOU PEYblo;

11) hbopMupoBaHHE U Pa3BUTHE KOMIIETECHTHOCTH B 00JIACTH HMCIIOJIb30BaHHUS
MH()OPMaIIMOHHO-KOMMYHUKAIIMOHHBIX TexHojorui (nainee MKT— kommnereHum);

12) ¢opmupoBaHue W pa3BUTHE DKOJOTHYECKOTO MBIIUICHUS, YMEHHUE
NPUMCHSTH €r0 B TO3HABATCIIbHONW, KOMMYHHKATUBHOM, COIMATIBHOW TPAKTHUKE M
npodeccroHaIbHON OpUEHTAIIUH.

IIpenmeTHbIe pe3yJibTATHI:

1) popMupoBaHue NMEepBOHAYATBHBIX CHCTEMATH3UPOBAHHBIX MPEACTABICHUN
O BEIECTBAaX, MX MPEBPALICHUSAX M MPAKTUYECKOM NPUMEHEHHH; OBJaJCHHE
MNOHSITUIHBIM aIapaToM U CUMBOJUYECKUM SI3bIKOM XUMUU;

2) ocOo3HaHUEC OOBEKTUBHOW 3HAYUMOCTH OCHOB XHMHUCCKOW HAYKH Kak
00JaCTH ~ COBPEMEHHOTO  €CTECTBO3HAHMS,  XUMHUYECKUX  IPEBpAICHUM
HEOPraHMYECKUX M OPTaHMYECKUX BEIIECTB Kak OCHOBBI MHOTHUX SIBICHUH KUBOU U
HEXMBOW TMPUPOJBI, YIIyOJIEHHE MPEACTABICHUNH O MAaTepUaIbHOM E€IUHCTBE
MUPA;

3) oBlaZicHME OCHOBAaMH XHMHYECKOW TI'PAMOTHOCTH: CIIOCOOHOCTBHIO
aHAM3UPOBATh U OOBEKTHUBHO OIEHWBATH >KU3HEHHBIC CUTYAIlMH, CBSI3aHHBIC C
XUMHEH, HaBbIKaMH 0€30MacCHOTO OOpalleHus C BEIIECTBAMU, HCIOJIb3YEeMBbIMHU B
MOBCEAHEBHOM JKM3HHM, YMEHHEM aHAIM3UPOBATh W TUIAHUPOBATH DKOJIOTHUYECKH
0e30macHoOe MOBEJICHUE B IEJISIX COXPAHEHHUSI 37J0POBBS U OKPYKAIOMICH CPEIbI;

4) hbopMHupOBaHHE YMCHHWH YCTaHABJIMBATH CBSI3M MEXKIY peaJbHO
HAOJFOTAeMBIMA XUMUYECKUMH SBJICHUSIMH W TIPOIECCAMU, MPOUCXOIAIINMU B
MUKPOMHUPE, OOBSCHATh NPUYMHBI MHOTO000pa3vs BENIECTB, 3aBUCHUMOCTh HUX
CBOWCTB OT COCTaBa W CTPOCHHUS, a TAKXKE 3aBUCHUMOCTHh MPUMEHEHUS BEIIECTB OT
UX CBOMCTB;

5) nproOpeTeHHe OIbITa WCIIONB30BAHKS PA3JIMYHBIX METOJIOB HW3YYCHUS
BCIIECTB: HAOJIOJCHUS 3a WX MPEBPAIICHUSMHU TPU TMPOBEACHUH HECIONKHBIX



XUMHYECKUX IKCIIEPUMEHTOB C UCIOJIB30BAHUEM JaOOPATOPHOr0 00OPYIOBAHUS U
puOOpoB;

6) dopmMupoBaHue TPEACTABICHUH O 3HAYCHHH XHMHYCCKOM HAyKd B
pEIIEHHH COBPEMEHHBIX OJKOJOTHYECKHMX mpobiemM, B TOM 4HCIE B
NPETOTBPAIICHUH TEXHOTEHHBIX U JKOJOTHYECKHX KaTacTpod.

T)oist cienbix M cinaOOBUIALIMX OOYYaOIIMXCS: BIAJICHUE TpaBUIAMU
3alACH  XUMHYECKHX (OpPMYT C HCIIONB30BaHHEM pelnbe(PHO-TOUCTHON
cuctembl o6o3Hauenuit JI. bpaitns;

8)nnst oOydaromuxcs C OrPaHUYCHHBIMH BO3MOXKHOCTSMH  370POBBS:
BIaJICHUE OCHOBHBIMH JOCTYMHBIMH METOJaMU HAyYHOTO IO3HAHUS,
UCTIOJh3yEMBIMHU B XUMUHU.

BeinyCKkHUK HAyYHTCH

® XapaKTCpU30BaATb OCHOBHBIC MCTOAbI ITO3HAHMUA: Ha6JIIOlIeHI/I€, HU3MCPCHUC,
OKCIICPUMCHT,
® OITMChIBATDH CBOMCTBA TBCPIbIX, KHNIKUX, Fa3006p33HBIX BCIICCTB,

BBIACIIAS UX CYINCCTBCHHBIC IIPU3HAKU,

° PACKpBIBATb  CMBICJI OCHOBHBIX XMMHYECKHUX TIIOHSTHUM «aToM»,
«MOJICKYJIa», «XUMHUYECKUMN QJICMCHT», «IIpOCTOC BCIICCTBO», «CJIOXHOC
BCIICCTBO», «BAJICHTHOCTB», XUMHYCCKas pCaKlusa», HCIIOJIb3YA 3HAKOBYIO
CUCTCMY XUMUH,

. PacKpbhIBaTh CMBICII 3aKOHOB COXPAHEHHS MacChl BEIIECTB, IMOCTOSHCTBA
COCTaBa,aTOMHO-MOJICKYJISIPHOUN TECOpUH;

. pas3nmuyaTh XUMHUYECKUE U (PU3NYECKUe SIBICHUS;

. Ha3bIBaTh XUMUYECKHE IJICMCHTHI,

. OTIPENICTIATh COCTAB BEIIECTB MO UX (hopMyIaMm;

. ONpeAeisiTh BaJEHTHOCTh aTOMa 3JIEMEHTa B COCIUHCHUSX;

. ONPEACATh TUIl XUMUUYECKUX PEAKIIHIA;

. Ha3bIBaTh MPU3HAKU M YCIOBHUS MPOTEKAHUS XMMUUYECKUX PEAKIIUA;

. BBIABJISITH TIPU3HAKH, CBUJETEIBCTBYIOIIUE O MPOTEKAHUU XUMHUUYECKOMU
peaxiuu

MPY BBIMOJIHEHUU XUMHUYECKOTO OIIbITA;

. COCTaBJIATH (POpMYJIbI OMHAPHBIX COCTMHEHHUIA,

. COCTaBJISITh YPAaBHEHUSI XUMUUYECKUX PEAKIIHM;

. co0JIro1aTh TIpaBrjIa OE30MaCHONW PaOOTHI IIPH MTPOBEACHUN OIBITOB;

. MOJI30BATHCS JTA0OPATOPHBIM 000PYIOBAaHHUEM U TTOCYI0M;

® BBIYHCIIATh OTHOCHUTCIIbHYIO MOJICKYIIIPHYIO 1 MOJIAPHYIO MAaCChI BCIICCTB,



. BBIUMCISATh MAacCCOBYIO JIOJIIO XHMMHUYECKOrO 3JIeMeHTa 10 (dopmyie

COECIMHEHNS,
. XapakTepu3oBaTb  (U3MYECKME W  XUMHYECKHE CBOMCTBA  IPOCTHIX
BEIIECTB: KHUCIOPOJa M BOAOPOJA;

. [0JIy4aTh, COOMpaATh KUCIOPOA U BOAOPOL;

. pacrno3HaBaTh ONBITHBIM IIYTEM TIa3000pa3Hble BELIECTBA: KHUCIOPOL,
BOZOPOL;

. PacCKpbIBATh CMBICI 3aKOHAa ABOTaipo;

PacKphIBaTh CMBICI MOHATHH «TETIOBOM 3P (HEKT peakinm», «MOJISIPHBIA 00beM»;

. XapaKTepu3oBaTh GU3HMUECKHE U XUMUYECKHE CBOMCTBA BOJIBI;

. PACKpBIBATh CMBICII MIOHATHS «PacTBOP»;

. BBIYUCIISITh MaCCOBYIO JIOJIF0O PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

. IIPUTOTOBJIATH PACTBOPBI C ONPEAEICHHOW MacCOBOM JOJIEM PACTBOPEHHOIO
BELIECCTBA;

. Ha3bIBaTh COEANHEHNS U3YUEHHBIX KIAaCCOB HEOPTaHUYECKHUX BEILIECTB;

. XapaKTepu30oBaTh (PU3MUYECKUE U XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

HEOPraHWYECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAHUM, COJICH;

. ONpeAeisiTh MPUHAMNICKHOCTh BEILIECTB K OIPEJEICHHOMY KJIacCcy
COCJIMHEHUM;

COCTaBJIATH (POPMYJIBI HEOPraHUUECKUX COCTMHEHUN N3yUYCHHBIX KJIACCOB;

. MPOBOAUTH OINBITHI, MOATBEPKIAIOIINE XUMHYECKHE CBOMCTBA M3YUYECHHBIX
KJIACCOB HEOPraHUYECKHUX BEIIECTB;

. pacrno3HaBaTh OMNBITHBIM IyTEM  PAacTBOPHI KUCIOT W IIEJOYed 10
W3MEHEHUIO OKPacKu MHJMKATOPA;

. XapaKTepu30BaTh  B3aUMOCBS3b MEXAY KlaccaMd  HEOPraHUYECKUX
COCJIMHEHU;

. packpeiBath cMbica Ilepuonnueckoro 3axona /(.M. Menneneesa;

. OOBSACHATh (PUBWYECKUM CMBICT aTOMHOTO  (MOPSIAKOBOTO)  HOMEpa

XUMHYECKOr0 3JIEMEHTa, HOMEPOB TPYNIbl W MEPUOJA B NEPUOIUYECKOU
cucteme .M. Menneneena;

. OOBSCHATH 3aKOHOMEPHOCTH HM3MCHCHHMS CTPOCHHS  aTOMOB,  CBOMCTB
AJIEMEHTOB B Mpejeiax MajiblX IMEePUOJIOB M TJABHBIX MOATPYIIIL,

. XapakTepPU30BaTh XUMHYECKHE OJJIEMEHTHl (OT BOJAOpPOJA JI0  KaJIbIUsA)
Ha  OCHOBE MX MOJIO)KEHUs B mepuoaudeckon cucreme .M. MennmeneeBa wu
O0COOEHHOCTEW CTPOCHHUS UX aTOMOB;

. COCTaBJIATh  CXEMbl  CTPOEHHUS  aToMOB  TepBhiX 20 3JIEMEHTOB
nepuoanueckon cucremol [[.1. Menneneena;

. PacKpbIBAThH CMBICTT TIOHSATHUM «XUMUYECKass  CBS3bY,
«OQIIEKTPOOTPHUIIATEIILHOCTDY;



. XapaKTepU30BaTh 3aBUCUMOCTh (DU3UUYECKHUX CBOMCTB BEIIECTB OT THIA
KPUCTAJUIMYECKON PEILIETKH;

. ONpeAeaATh BUJ XUMHUYECKOM CBSA3M B HEOPraHUYECKUX COCIUHEHUSX;
. N300pakaTh CXEMBI CTPOEHHUSI  MOJIEKYJ BEUIECTB, 00Pa30BAHHBIX
Pa3HbIMU BUJAMU XUMHUUYECKUX CBA3EH;

® paCKpbIBaTb CMBICII MMOHATUH «HOH», «KKATHOH», «a@HUOH», «IJICKTPOJUTLD?,
«CHEIJICKTPOJIUTHI, «OJICKTPOJIUTUICCKAA JUucconuanus, «OKHCIIUTCIIBb»,
«CTCIICHBb

OKHCJICHUA» «BOCCTAHOBUTCIIL», «OKHUCJICHUEC», KBOCCTAHOBJICHHUC),

. ONpPEAEHsATh CTETNECHb OKHUCJICHHMSI aToMa 3JIeMEHTa B COCIUHCHMU,
. PacKpbIBaTh CMBICI TEOPHUU IECKTPOJIUTUUECKON JUCCOLMALINH;

. COCTaBJISITh YPABHEHUSI HJIEKTPOJIUTHUUECKOU JIMCCOIAIIUN KHUCJIIOT,
IIeJI0YEH, COJICH;

. OOBSICHATh CYIIHOCTh IIpOIlecCa DJICKTPOJUTUYECKOM JUCCOIMAIUA U
peakuin

MOHHOI'0 OOMEHa;

. COCTaBIIATh TIOJIHBIE M  COKpAIEHHbIC HMOHHBIC YpPaBHEHHUS DPEAKIUU
oOMeHa;

. OTpENEISATh BO3MOXHOCTh IIPOTEKAHMS PEaKIuii HOHHOTO OOMCHa;

. IIPOBOJAUTL PEAKIUU,  IOATBEPIKIAIONINE Ka4eCTBEHHBIN COCTaB

Pa3JIMYHBIX BCUICCTB,

. ONPEAEIATh OKUCITUTENIh U BOCCTAHOBUTEID;

. COCTaBJISITh yYPAaBHEHUSI OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHM;

. Ha3bIBaTh (DaKTOPHI, BIUSIOIMIME HA CKOPOCTh XMMHUYECKOW PEaKIUu;

. KJIaCCU(PHUITUPOBATH XUMHUYECKHUE PEAKIIUU 110 Pa3IMYHBIM

pU3HaKaM;

. XapaKTepHU30BaTh B3aUMOCBS3b MEXKIy COCTAaBOM, CTPOCHHUEM U

CBOMCTBaMH

HEMETAaJIJIOB;

. IIPOBOJIUTH OIBITHI IO MOJYYCHUIO, COOMPAHUIO U H3YUYCHHIO XHUMHUUYECKUX

CBOMCTB ra3000pa3HbIX BEIIECTB:  YIJIEKUCIIOTO rasza, aMMHaKa;

. pacIio3HaBaTh OINBITHBIM MMYTEM Ta3000pa3HbIC BEIICCTBA: YIJICKHCIIBIN ra3 u

aMMMaK;

. XapaKTepHU30BaTh B3aUMOCBS3b MEXIYy COCTaBOM, CTPOCHHEM U

CBOMCTBAMM METAJIJIOB;

. Ha3bIBaTh  OPraHUYECKHUE BCIIECTBA II0  HX dhopmyre:
METaH, 9TaH, STWICH, METAHOJI, 3TAHOJ, TJIMIEPUH, YKCYCHas

KHCJIOTa, AMHUHOYKCYCHas KHUCJIOTa, CTE€ApUHOBAS KHUCJIOTA, OJIEUHOBAs
KHCJI0TA, TJII0K034a;



. OLICHUBATh BJIWSHUE XUMHUYECKOTO 3arpsA3HEHUS OKPYXKAIOWIEW Cpenbl Ha
OpraHu3M Y€JIOBEKa,

. IrPaMOTHO ~ 0OpaIarTses ¢ BEILECTBAMU B IIOBCETHEBHOM KU3HU

. ONPENENATh BO3MOKHOCTD NPOTEKAHUSI PEAKIUA  HEKOTOPBIX
IIpeaCTaBUTENEH

OpraHUYECKUX BEIIECTB  C KHCIIOPOAOM, BOJOPOAOM, MeTaJIaMH,

OCHOBAaHHMAIMU, I'aJIOTCHAMH.

BBIHyCKHI/IK MOJYIHUT BO3SMOKHOCTD HAYIHUTbLCH .
¢ BBIABUT'ATb U MPOBCPATH ISKCICPUMCHTAJIIBHO THUIIOTC3bI O XHMHUYCCKUX
CBOMCTBax BEIIECTB HA OCHOBE HX COCTaBa U CTpOCHUs, UX CIIOCOOHOCTH
BCTYIIATh B XUMHUYCCKUC PCAKIIMU, O XapaKTepEe U IPOAYKTAX
Pa3JIMIHBIX XUMHYCCKUX peaKHHﬁ;
¢ XapaKTCpu3oBaTb BCIOICCTBA II0 COCTaBy ,CTPOCHHUIO U CBOﬁCTBaM,
YCTaHaBJINBATh ITPUYNHHO-CJIICACTBCHHLBIC CBA3HU MCIKIAY JaHHBIMHU
XAPAKTCPUCTHUKAMH BCUICCTBA,
¢ COCTAaBJITb MOJICKYJISIPHBIC )41 IMOJIHBIC MOHHBIC YPAaBHCHU:A 110
COKpaIllCHHBIM NOHHBIM YPAaBHCHUAM,
¢ IIPOTrHO3UPOBATH CHOCO6HOCTLBCH_I€CTB3 IMPOABIIATE OKUCIIUTCIIBHBIC
WJIM BOCCTAaHOBUTEIILHBIEC CBOMCTBA C YUCTOM CTEICHEN OKHUCJICHUA
QJICMCHTOB, BXOJAIIINX B €I'0 COCTAaB,
¢ COCTAaBJATb YpPAaBHCHHA pCaKHHﬁ, COOTBCTCTBYHOIIHUX
IMOCJICOOBATCIIBHOCTH npeBpameHm?I HCOPTraHUYCCKUX BCIICCTB
Pa3JINIHBIX KJIACCOB;

* BBIJBUraTh U MPOBEPSTH IKCIIEPUMEHTAIBHO TUIIOTE3BI O pe3yJibTaTax
BO3JICHCTBUS Pa3IUYHBIX dbakTopoB Ha W3MEHEHHUE CKOpPOCTH
XUMHUYECKOU pEaKIUH;
*  HCIIOJb30BaTh puoOpeTEeHHbIE  3HAHUS TSt 9KOJIOTUYECKHU
rPaMOTHOTO MOBEJICHUA B OKPYKAIOIIEH CPEAE;
*  HCIIOJb30BaTh pUOOpPETCHHBIC  KJIIOYEBBIC KOMIIETCHITUHU npu
BBITTOJTHEHUH MPOEKTOB U YU€OHO-UCCIIEA0BATEIBCKUX 3aja4 o

HN3YyUYCHHUIO CBOP'ICTB, CII0OCO0O0B IMOJYUYCHHA M pPacCliO3HaBaHHUA BCHICCTB,

* 0OBEKTHBHO OIIEHWBATH HMH(OPMAIIUIO O BEUIECTBAX M XUMHUYECKHUX
npoueccax;

* KPUTHUYECKH OTHOCUTBHCS K NICEBIOHAYYHOU  HHpOpMAIUK;

*  0OCO3HaBaTh 3HAYEHHE TEOPETUYECKUX 3HAHUM 10 XUMHM A

HpaKTquCKOﬁ ACATCIIPHOCTHU 4YCIOBCKA,



* CO3[aBaTb MOJEIH U CXEMBI JUIsL  pelieHHs y4eOHbIX U
MO3HABATENbHBIX 3a/ady;
* IIOHUMATh HEO0OXOIUMOCTh COONIOJIeHUsT  MpEeANUCaHUH,
MpeajaraéMbplX B MHCTPYKLUMAX MO  HMCIOJB30BAHUIO  JIEKApCTB,  CPEJACTB
OBITOBOM XUMUU U JIP.

2.Conep:kanue yueOHOr o npeamera
8 kimace
(2 u 6 nHedenro, ecezo 70 u)

Beenenne (5 u)

XuMHUs — HayKa O BEIIECTBAX, X CBOMCTBAX U MPEBPAILICHUSAX.

[TonsiTe 0 XUMHUECKOM »JJIeMeHTe W (opMax ero CyliecTBOBaHUSA:
CBOOOJIHBIX aTOMaX, MPOCTHIX U CIIOKHBIX BEIIECTBAX.

[IpeBpamenust BemiecTB. OTIWYNE XUMUUYECKHUX PEAKIUNA OT (HU3UUECKHUX
sBieHUH. Poib XUMUU B )KU3HU YesioBeka. XeMopuiaus u xeMohoousl.

Kparkue cBegeHus: u3 HCTOPUU BO3HUKHOBEHHUS U pa3BuTusi xumuu. [lepuon
anxumuu. [lonstue o punocodpckom kamue. Xumus B XVI B. Pa3Butne xumun Ha
Pycu. Poib OTEUEeCTBEHHBIX YYEHBIX B CTAHOBJICHUM XHWMHUYECKONW HAYKH —
pabotsl M. B. Jlomonocora, A. M. bytneposa, /I. 1. Menaeneera.

XHUMHUYecKass CAMBOJIMKA. 3HAKH XUMUYECKHUX 3JIEMEHTOB U MPOUCXO0XKICHUE
uX Ha3BaHuH. Xumudeckue Qopmynsl. HHmekchl W KO3()PUIMEHTHI.
OTHoOCUTENBHBIE aTOMHAasi M MOJEKyJIspHas Maccbl. Pacuer MaccoBod aoiu
XUMHYECKOTO 3JIEMEHTa M0 (pOpMyJie BEIleCTBa.

[lepuonuueckas cucrema xumuueckux sineMeHToB [[. M. Menneneesa, ee
CTPYKTypa: Majble W OOJBIINE MEePUOABl, TPYNIbl U MOATPYMIBI (TTaBHAS H
noboynas). Ilepuoguyeckas cucreMa Kak CIPaBOYHOE MOCOOWE LTSI TOTYYCHHUS
CBEJICHUN O XUMHYECKHUX DJIEMEHTAX.

Pacyernbie 3agaun. 1. HaxoxaeHne OTHOCUTEIBHON MOJIEKYIAPHON MacChl
BEIIECTBA IO €ro XuUMUYecKoW Qopmyrne. 2. Bprumcienne MaccoBoil J07u
XUMHUYECKOT0 3JIEMEHTA B BEILIECTBE MO €ro popmyie.

ITpaktrueckast padota Ne 1. [IpaBuiia no TexHuke 0O€30MaCHOCTA B XUMHUYECKOM
kabunere. M3ydyenne 1abopaTopHOro 000pyI0BaHUS U IPUEMBI OOPAIIICHUS C HUM.
[Tpaktuueckas padora Ne 2. HabmrogeHust 3a U3MEHEHUSIMH, TTPOUCXOIAIIAMU C
rOpsIILEe CBEYOM

Tema 1.ATOMBbI XUMHUYECKHUX 3JI€MEHTOB (8§ u)



ATOMBI Kak ¢opma CyIIECTBOBAHUS XHUMHUYECKHX 3JIeMEHTOB. (OCHOBHBIC
CBEJICHUA O CTPOCHUU aTOMOB. JloKa3zaTenbCTBa CI0KHOCTH CTPOCHHUS ATOMOB.
Omneitel Pezepdopaa. [InanetapHast MoJiesib CTPOCHUS aTOMa.

CocTtaB aTOMHBIX f/I€p: MPOTOHBI U HEUTPOHBI. OTHOCUTENIbHAST aTOMHAas
Macca. B3auMoCBS3b MOHATUN «IPOTOHY», «HEUTPOH», «OTHOCUTEIbHASI aTOMHAas
Maccay.

N3meneHne wyuciaa MOpoOTOHOB B SiApe aroMa — OO0pa30BaHHE HOBBIX
XUMHUYECKHUX DJIEMEHTOB.

N3meneHne uucia HEUTPOHOB B sIipe aromMa — OOpa3OBaHUE H30TOIMOB.
CoBpeMEHHOE OIpPEICICHUE TOHATHS «XMUMUYECKUUA »ieMeHT». M30Tombl Kak
Pa3HOBUIHOCTH aTOMOB OJTHOTO XMMHYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpoeHUE JJIEKTPOHHBIX OOOJOYEK aTOMOB XHMHYECKHX
aneMeHTOB Ne 1—20 mepuoamveckoit cuctemsl J[. . Menneneesa. Ilonsitue o
3aBEPIICHHOM U HE3aBEPIIICHHOM AJIEKTPOHHOM CJI0€ (SHEPTEeTUUECKOM YPOBHE).

[lepuoguueckass cucrema xumuueckux sjneMeHToB [[. M. MenneneeBa u
CTPOCHHME aTOMOB: (PM3UYECKHUI CMBICI MOPSIKOBOTO HOMEpa dJIEMEHTa, HOMepa
rpYIIbI, HOMEpa nepuoa.

N3MeHeHre 4ucna 3JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE aToMa
XUMHUYECKOTO 3JIEMEHTa — OO0pa3oBaHHE TOJIOKHUTEIbHBIX W OTPHUIIATEIIBHBIX
noHOB. MoHbI, 00pa3oBaHHbIE aTOMaMHU METAUIOB W HEMETaIOB. [IpuduHBI
W3MEHEHUS METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB B IEPUOAAX U TpyIIax.

O6pazoBanne OMHapHBIX coeauHeHUi. [loHsTHE 00 MOHHOHN CBsI3U. CXEeMBI
o0pa3oBaHUs HOHHOM CBSI3H.

B3aumopelicTBue aTOMOB XUMUUYECKHX DJIEMEHTOB-HEMETANIOB MEXKIY
coboii — oOpa3oBaHHME JBYXaTOMHBIX MOJICKYJI IPOCTHIX BeliecTB. KoBajgeHTHas
HETOJISIPHAS XUMUYECKas CBI3b. DIEKTPOHHBIC U CTPYKTYpPHBIE (DOPMYIIHI.

B3aumonenictBue aTOMOB XWMHYECKHX JJIEMEHTOB-HEMETALIOB MEXIY
coboit — oOpa3oBaHue OMHApPHBIX COCIMHECHUM HEMETAJIOB.
DNEeKTPOOTpHUIIATEeNIbHOCTD. [TOHATHE 0 KOBAJIECHTHOM MOJISIPHOM CBSI3H.

B3anmMojelicTBue aTOMOB XMMHYECKHX 3JIEMEHTOB-METAIIIOB MEXIY CO00i
— o0Opa3oBaHue METAUTMYECKUX KpUCTAIIOB. [IoHATHE O METAINTMYECKOM CBS3H.

JdeMoncTpamuu. Mojiein aTOMOB XUMHUYECKHX 3JIEMEHTOB. [leproanyeckas
cucTtemMa XxuMudeckux sjemeHToB [[. 1. Menaeneena.

Tema 2.IlpocThie BemecTBa (7 u)

[Tomoxxenne MeTamIoOB W HEMETAUIOB B NEPUOJUYECKOM CHUCTEME
xummnyeckux snemeHtoB JI. 1. MenaeneeBa. Baxueine npocTeie BEIIECTBA —
METaJUIbl: JKEJIEe30, AIIOMHHUN, KalbIlUid, MarHui, HaTpui, kamuid. OOmume
bu3ryecKre CBONCTBA METAJIOB.
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Baxnelimue npocTeie BelIeCTBA — HEMETAJUIbl, 0Opa30BaHHbIE aTOMaMu
KHCJIOpPOJIa, BOJOpOJa, a3oTa, cepwl, docdopa, yriepoaa. CriocoOHOCTh aTOMOB
XUMHAYECKUX DJIEMEHTOB K 0Opa30oBaHUIO HECKOJBKHX MPOCTBIX BEIIECTB —
alIoTponus. AJUIOTpONHbIE MoAudUKauU Kuciaopojaa, ¢ocpopa H 0JIOBa.
MeTtannnueckue W =~ HEMETAUIMYECKHE  CBOMCTBA  MPOCTBIX  BEIIECTB.
OTHOCUTENBHOCTD JIEICHUS MTPOCTHIX BEIIECTB HA METAIIIBI U HEMETAJLIBI.

IloctositnHass ABoragpo. KonumdecTBo BemectBa. Moisb. MossipHas Mmacca.
Monsipabiii  00beM ra3000pa3HbBIX BemecTB. KpaTHble eAMHMIBI KOJIHYECTBA
BEIIECTBa — MUJUIUMOJb M KHWJIOMOJb, MUJUTUMOJISIPHAST ¥ KMJIOMOJISIPHAST MAacChl
BEIIECTBA, MIJTUMOJISIPHBIN ¥ KWJIOMOJISIPHBIN 00BEMBI Ta3000pa3HBIX BEIIECTB.

PacdeTsl ¢ uCOIp30BaHUEM MOHITHIA «KOJIMYECTBO BEIIECTBAY», «MOJISIpPHAS
Maccay, «MOJISIPHBIN 00BbEM T'a30B», «IIOCTOSIHHAS ABOTaIPOY.

PacuerHble 3agaum. 1. BrerumcrneHune MONSpHONW Macchl BEIIECTB TI0
XUMHAYECKUM (opmynam. 2. PacueTsl ¢ UCTOIB30BAaHUEM IMOHSATHH «KOJIHYECTBO
BEIIECTBA», «MOJISIpHAs Macca», «MOJISIPHBIH 00BEM Ta30B », « TMOCTOSHHAs
ABoTaapo ».

JemoncTpanuu. [lonyuenue o3ona. O6pasiipl 6€10ro U ceporo 0joBa, 0eI0ro u
KpacHoro ¢ocdopa. HekoTopsie MeTaibl 1 HEMETaJUIbl KOJIMYECTBOM BelecTsa |
MOJIb. Mozienb MOJIIpHOTO 00BbeMa ra3000pa3HbIX BEIIECTB.

Tema 3.CoennHeHusi XUMHYECKHUX IJIEMEHTOB (15 u)

Crenenp okucineHus. OnpenesreHHe CTENEHH OKHUCIEHUS JJIEMEHTOB I10
xumudecko  gopmyne coeauHenus. CocrtaBineHue  Gopmyn  OMHAPHBIX
COCIMHEHUH, OO Ccrmocod WX Ha3bIBaHUSA. bUHApHBIE COETUHEHMS: OKCHIBI,
xsopunbl, cynbuasl u ap. CocraBinenne ux gopmyin. I[IpencraBurenn OKCHIOB:
BOJA, YIJIEKUCIBIA Ta3 M HerameHas u3BecTb. lIpencraButenu JeTydyux
BOJIOPOJHBIX COCIMHEHHI: XJIOPOBOJIOPO] U aMMUAK.

OcHoBaHMs, UX COCTaB M Ha3BaHUsA. PacTBOPUMOCTH OCHOBaHUU B BOJE.
Tabnuia pacTBOPpUMOCTH THIIPOKCUAOB | cojieit B Boje. [IpencraBureny menodeii:
TUAPOKCUABl HATpUsl, Kanusl WU Kajablusa. [IoHSATHE O KAayeCTBEHHBIX PEAKIUX.
Nunukaropel. I3MeHEHHE OKpaCKU MHAMKATOPOB B LIEJIOYHOM CpELE.

Kucnotsl, ux cocraB u HazBanus. Kinaccudukamus kuciot. [IpeacraBurenn
KUCJIOT: CEpHas, COJSHas W a30THasA. lI3MEeHeHue OKpacKh WHIUKATOPOB B
KHUCJIOTHOM cpeJie.

Conu Kak HpOU3BOJHBIE KHUCIOT M OCHOBaHUU. VX cocTaB M Ha3BaHUS.
PactBopumocTs coeii B Boze. [IpencraBurtenu conei: XJopua HaTpusi, KapOOHAT U
docdar kanbius.

AMop(HBIEC U KPUCTAIUIMYECKUE BEILIECTBRA.
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MexXMOJIEKYIIAPHBIE B3aUMOJECHUCTBUS. THUIIBI KPUCTAJUIMYECKUX PELIECTOK:
WOHHAs, aTOMHas, MOJICKYJSIpHAsT W MeTalUIMyecKas. 3aBUCUMOCTb CBOWCTB
BEIIECTB OT TUMOB KPUCTAJUTMYECKUX PEMIETOK.

BemiectBa  MOJIEKYISIpHOTO W HEMOJEKYJSIPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTAaBa JJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOCHMUSI.

Uucteie BemecTBa U cMecH. [IpuMephl )KUIKUX, TBEPABIX U Ta3000pa3HbIX
cmeceil. CBOMCTBa YUCTHIX BellecTB U cmecel. Mx coctaB. MaccoBast 1 o0beMHas
O KOMIIOHEHTa CMECH. PacueThl, CBSI3aHHBIE C HCIOJb30BAHUEM TMOHATHUS
«IIOMS».

PacuerHnsle 3agaun. 1. PacyeT MaccoBoil 1 00beMHOMN J0JIeli KOMIIOHEHTOB
CMECH BeIIeCTB. 2. BpluucieHHe MacCoBOM [I0JM BEIIECTBA B PACTBOpPE IO
U3BECTHOM Macce pacTBOPEHHOIO0 BeHIeCTBA M Macce pacTBOpUTENd. 3.
Brluncnenue macchl pacTBOPSEMOTro BEIIECTBA M PAaCTBOPUTENIS, HEOOXOIUMBIX
JUISL IIPUTOTOBJICHUS OIIPECIICHHON MacChl pacTBOpa C U3BECTHOM MAacCCOBOM J10JIEN
PacTBOPEHHOT'O BEUIECTRA.

JemoncTpanuu. OOpasiibl OKCHIOB, KUCIOT, OCHOBaHUH U coseir. Monenu
KPUCTA/UIMYSCKUX PEIIETOK XJIOpHaa HaTpus, aimasa, okcuma yriaepoma (IV).
B3pbiB cmecu Bomopoa ¢ Bo3nyxoM. CriocoOsl pazaenenus cMmecei. Juctumsmms
BO/IbI.

JlaGopaTopHuble onbIThl. 1. 3HaKOMCTBO ¢ 00pasllaMHu BEIIECTB Pa3HBIX
KiaccoB. 2. Pa3nenenue cMmecei.

[TpakTtrueckas padota Ne 3. OuncTKa 3arpss3HEHHON TOBAPEHHOM COJIH.
[Ipaktuueckas padora Ne 4. [IpuroroBieHue pacTBopa caxapa v onpeaeeHue
MacCOBOM JI0JIM caxapa B pacTBOPE.

Tema 4.U3MeHeHns1, mpoucxoasinue ¢ Bemecrsamu (/17 u)

[loHdATHE sBIEHUN KAaK MW3MEHEHUW, IPOUCXOASAIIMX C BELIECTBAMH.
SIBiIeHMs, CBA3aHHBIE C U3MEHEHUEM KPUCTALUIMYECKOrO CTPOCHMS BELIECTBA MPHU
MOCTOSIHHOM €ro cocTaBe, — (Qu3nueckue sBicHus. Dusndeckue SsBICHUS B
XUMHM: JUCTHILIALMSA, KPUCTAJUIA3ALMS, BBIIAPUBAHUE W BO3TOHKA BEIIECTB,
HEHTPU(YTUPOBAHHE.

SIBrieHMs, CBSI3aHHBIE C U3MEHECHHEM COCTaBa BEIIECTBA, — XWMHUYECKHUE
peakiuu. [Ipu3Haku U ycnoBus NMpOTEKaHUs XUMHUYeckux peakuuil. [lonstue o6
9K30- U DHAOTEPMHUUYECKHX peaklusAX. Peakumu TropeHuss Kak YacTHBIM clydau
AK30TEPMHUYECKUX PEAKIINH, TPOTEKAIOIINX C BBIJICIICHUEM CBETA.

3aKOH COXpAaHEHHs MAcChl BEHIECTB. XHMMHUYECKHE YpPAaBHCHUS. 3HAUYCHUE
MHJEKCOB U K03 puiinenToB. CocTaBIeHHE YPABHEHUN XUMUYECKUX PEAKIUN.

PacueTsl mo xumMuueckum ypaBHEHUsAM. PelieHue 3amad Ha HaxO0XIAECHUE
KOJIMYECTBA BEILIECTBA, MACChl WIM 00BbEMa MPOAYKTa PEAKUUU IO KOIUYECTBY
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BELIECTBA, Macce WK 00bEMY MCXOJIHOTO BellecTBa. PacyeTsl ¢ MCNOIb30BaHUEM
MOHATHUS «HOJIS1», KOI/la UCXOJHOE BEIIECTBO JIaHO B BHJIE pacTBOpa € 3aJaHHOU
MacCoOBOM J10Jiell pacTBOPEHHOTO BEIECTBA WM COAEPKHUT ONPEIEICHHYIO JIOJIIO
IIPUMECEN.

Peakiuu pasznoxenusi. IloHsATHE O CKOPOCTHM XUMHUYECKUX pEaKIUH.
Kartanuzaropsl. @epMeEHTHI.

Peakiun coeaunenusi. Katanutuueckue M HEKAaTaJIUTUYECKUE PEAKIUU.
OOpatuMble U HEOOpaTUMbIE PEAKLIUU.

Peaxiiuu 3amenieHust. IIEKTPOXUMUYECKUHN Psijl HATTPSKEHUN METAILJIOB, €r0
UCIIOJIb30BaHUE JJIsI TPOTHO3UPOBAHUS BO3MOXKHOCTH MPOTEKAHUS PEAKIIUN MEXTY
MeTa/slaMd M PacTBOpaMHM KUCIOT. Peakuuu BBITECHEHHS OJHUX METAIIOB W3
PacTBOPOB UX COJIEH APYTUMH METaJlJIaMHu.

Peaknuu oomena. Peakuuu HelTpanuzanuu. Y CloBUs MPOTEKaHUS peaKIIuii
oOMeHa B pacTBOpax A0 KOHIIA.

Tunel XUMUYECKHX peakiui (M0 MPHU3HAKY «UYUCIO U COCTAaB MCXOIHBIX
BEIIECTB M TPOAYKTOB peakiuu») Ha TpUMEpe CBOWCTB BOABL. Peakius
pa3NoXKEeHUs — OJJIEKTPONM3 BoOAbl. Peakium coequHeHuss — B3aUMOJICHCTBUE
BOJIbI C OKCHJIaMH METAJJIOB U HeMeTasuioB. [loHsiTue «rumpokcuabl». Peakiun
3aMeIleHUs] — B3aUMOJIEMCTBHE BOJBI C IIEJIOYHBIMH U IIEIOYHO3EMEITbHBIMU
MeTaiiaMu. Peakuuu oOMeHa (Ha mpuMepe THIpoJu3a Cylbduma amioMUHUS U
KapOuIa KaJIbIIHS).

Pacuyernsblie 3agaun. 1. Briuucienue mo XMMHUYECKUM YpPaBHEHUSIM MacChl
WIM KOJMYECTBAa BEIIECTBA IO HM3BECTHOW MAacce WM KOJIMYECTBY BEIECTBA
OJTHOTO M3 BCTYMAIOMIMX B PEAKIMI0 BEIIECTB WJIM MPOAYKTOB pEaKIuu. 2.
Brruncienne macchl (KOJIMYECTBa BEIIECTBA, 00beMa) MPOAYKTAa PEAKIUU, €CITU
M3BECTHA Macca HCXOJHOTO BEIIEeCTBAa, COJEPIKAIIEr0 OMPEACICHHYIO OO0
npumeceit. 3. Bprancnenue macchl (KOJMYECTBA BEHIECTBA, 00bEMa) MPOAYKTa
peakiuu, €cliM HW3BECTHA Macca pacTBOpa W MaccoBas JOJs PACTBOPEHHOTO
BELIECTBA.

Jemonctpanuu. [Ipumeps! ¢puzndeckux sBICHUN: a) MIaBjIeHUe napaduHa;
0) BO3TOHKAa MOJa WK OCH30MHON KUCIIOTHI; B) PACTBOPEHUE TIEpPMaHTaHaTa KaJlus,
r) nudPy3usi TyIIUCTHIX BEMIECTB C TOPSIICH JTaMIIOYKK HakanuBaHwus. [IpumMepsr
XUMHUYECKUX SBICHUN: a) ropeHne Maruus, pochopa; 6) B3auMo1eliCTBHE COISTHOM
KHUCJIOTBI C MpPamMoOpoOM WM MeJoM; B) moiydeHue ruapokcuna meau (l1); r)
pacTBOpPEHHE MOIYYEHHOTO THAPOKCHIA B KHUCIIOTaX; /1) B3aUMOJECHCTBUE OKCHIA
Menu (Il) ¢ cepHoil KMCIOTON HpH HArpeBaHWM; €) Pa3IOKEHUE MepMaHTaHaTa
KaJIMsl; ’K) B3aMMOJICHCTBUE pa30aBICHHBIX KUCJIOT C METaNIaMH; 3) Pa3JIokKEHUE
MIEPOKCHUIA BOJOPOAA; 1) 3IEKTPOJIU3 BOJIBI.
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JlabopaTopHubie onbIThl. 3. CpaBHEHHE CKOPOCTHM HCHApeHUs BOABI M
CHUpTa MO MCYE3HOBEHMIO MX Kamellb Ha PuiIbTpoBajibHON Oymare. 4. OkucieHue
MEIU B IUIAMEHU CIIUPTOBKU WIIA TOPENIKU. 5. [IoMyTHEHUE M3BECTKOBOM BOABI OT
BBIJIBIXaEMOr0  yruekuciaoro rasza. 6. IlomyueHme — yrimekucinoro — rasa
B3aMMOJEHUCTBUEM COJBI U KUCIOTBL. 7. 3aMEUIeHWe MEAU B PACTBOPE XJIOpUAA
menu (Il) sxenezom.

[Ipaktuueckas padora Ne 5. [Ipy3Haku NpoTEKaHUS XUMUYECKUX PEAKIUN

Tema S.PacrBopenue. PactBopnl. CBoiicTBa pacTBOPOB 3JIEKTPOJIMTOB

(22 u)

PactBopenne kak Qusuko-xumuyeckuii mpouecc. [lonsatue o rumparax u
Kpuctajuiorujaparax. PactBopumocTb. KpuBBIE pacTBOPUMOCTH KaK MOJEIb
3aBUCUMOCTH PAaCTBOPUMOCTH TBEPJIbIX BEIIECTB OT TeMmnepaTypsl. HacklieHHbie,
HEHACBHIIICHHBIE U MEPECHIINIEHHbIC PACTBOPHI. 3HAUCHUE PACTBOPOB MJISI IPUPOIbI
U CEJIbCKOT0 XO35IMCTRA.

[TonsiTue 00  DJIEKTPOJUTUUYECKOM  TUCCOLMAIUMU. DJEKTPOIUTHI U
HEAJICKTPOJIUTBL. MEXaHU3M JUCCOIMALMU DJICKTPOJIUTOB C PA3JIMYHBIM THUIIOM
XxuMuyeckon cBsa3u. CTeNneHb SIEKTPOIUTHYECKOW aucconuauuu. CHIIbHBIE U
cia0ble AJIEKTPOJIUTHI.

OCHOBHBIE MOJIOKEHUS TEOPUH AIEKTPOJIUTHUECKON nuccouranuu. MloHHbIe
YpaBHEHHsSI  peakiui. YCIOBHS TPOTEKaHHS  peakuuu OoOMeHa  MEXIy
ANEKTPOJIUTAMU A0 KOHIIA B CBETE HOHHBIX MTPEACTABICHUN.

Kiraccuduxanys HOHOB U UX CBOWCTRA.

Kucnotsl, ux knaccudukaius. Juccoumarus KUCaoT U UX CBOMCTBA B CBETE
TEOPHH BJEKTPOIUTUUYECKON Aucconuanu. MoJeKkyasipHble 1 HOHHBIE YPaBHEHUS
peakuuii KuciaoT. B3anmoaelHcTBUE KHUCIOT C METaIaMH. DJEKTPOXUMHUYECKUU
pAN HanpsDKEHUM METauloB. B3auMOJENCTBHE KHCIOT C OKCHJIAMU METAJJIOB.
B3aumopenictBue KHUCIOT € OCHOBAHUSIMH — pEaKUUs HEUTpaJu3alUu.
B3anmopelicTBue KUCIoT ¢ consiMu. Mcnonib3oBaHUEe TaOIUIBI PACTBOPUMOCTH AJISI
XapaKTEPUCTUKN XUMUYECKUX CBOUCTB KUCIIOT.

OcHoBanwus, ux kinaccuduxamus. {uccomnuanus OCHOBaHUN U WX CBOMCTBA B
CBETE TECOPUH DJCKTPOJUTHUYECKOW AUCCOUMaln. B3anmMoaercTBUE OCHOBAaHHM C
KHCJIIOTAMH, KHUCIOTHBIMU OKCUAaMU U coyiiMu. Hcnonp3oBaHue TaOIuIbl
pacTBOPUMOCTA  JJISl  XapaKTEPUCTHUKA XUMHUYECKHX CBOMCTB  OCHOBAHUM.
PaznoxxeHne HEpaCTBOPUMBIX OCHOBAaHUM ITPY HATPEBAHUH.

Conu, ux knaccuukauvss U AUCCOLMALUS PA3IUYHBIX THUIIOB COJIEH.
CroiicTBa coJieli B CBETE€ TEOPUH  JJIEKTPOJUTHYECKOW JAUCCOLHALMH.
B3aumopelictBue coiiell ¢ MeTaJulaMHu, YCJIOBHS IPOTEKAHUS HOTUX PEAKLUU.
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BzauMopencTBue cojied ¢ KMCIOTaMH, OCHOBAHMSIMH U COJAMHM. Micmoab3oBaHHE
TaOIUIBI PACTBOPUMOCTH JJI XapaKTEPUCTUKUA XUMUUECKUX CBOMCTB COJIEH.

O6o00uieHne cBeaeHU 00 OKCHIaX, UX KIAacCU(DUKAIUU U XUMHUYECKUX
CBOMCTBAX.

['eneTnyeckue psiabl METANIOB M HEMETAJIOB. ['eHeTHyecKas CBI3b MEXKIY
KJIacCaMU HEOPTraHUYECKUX BEIIECTB.

OKHUCIUTENHHO-BOCCTAHOBUTEIIHHBIC peakiuu. OxkucnuTenb u
BOCCTAHOBUTEIIb, OKUCJIICHUE U BOCCTAHOBIICHHE.

Peakiiun noHHOTO 0OOMEHA M OKHUCIUTEIHHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU.
CocraBiieHHE YpaBHEHHM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN METO0M
AJIEKTPOHHOTO OajaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAJJIOB U HEMETAJIJIOB, KUCJIOT U COJIEH B
CBETE MPEJICTABIICHUI 00 OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX MTPOIIECCaX.

JlemoncTpanmumu.  McnplTaHue  BemiecTB M WX PAacTBOPOB  Ha
AIIEKTPOTIPOBOIHOCTD. J[BH)KEHUE OKpAIIEHHBIX HOHOB B DJICKTPUYECKOM IIOJIE.
3aBUCUMOCTh DJICKTPONPOBOJHOCTH YKCYCHOM KHCJIOTBI OT KOHIICHTpPAIIUH.
B3aumoeiicTBre IMHKA C Cepoi, coistHON kucimotoi, xmopuaom wmeaum (1.
['openne maraus. BzanmMoencTBue XJOpHOW U CEpOBOAOPOIHOM BOJIBI.

JlabopaTopHblie onbIThI. 8. Peakuuu, XapakTepHbI€ I PAaCTBOPOB KUCIOT
(comsHol wmnm cepHoi). 9. Peaknum, XapakTepHble IS PACTBOPOB IIEIOYECH
(ruppokcunoB Hatpus win kanus). 10. [loxyyeHue u cBoiiCTBa HEPACTBOPUMOTO
ocHoOBaHus, Hampumep ruapokcuma meau (I1). 11. Peakuum, xapaktepHble s
pacTBOpoOB cotieit (Hanpumep, s xiopuaa meau (11). 12. Peakuuu, xapakTepHbie
JUII OCHOBHBIX OKCHUJIOB (Hampumep, Uil okcuaa kanmpiusi). 13. Peaxuuw,
XapaKTEpHBbIE ISl KUCIOTHBIX OKCUIOB (HAPUMED, JJIs1 YTJIEKUCIIOro Tra3a).
IIpaktrdeckas padorta Ne 7. CBoicTBa KUCIIOT, OCHOBAaHUH, OKCHJIOB, COJICH.
[IpakTrueckas padota Ne 8. Penienue sxcriepuMeHTaNbHbIX 3a4a4.

Tema 6. IlopTpeTHas rajepesi BeJJMKUX XUMHKOB (2 yaca)

[loBTOpEHNE OCHOBHBIX IMOHATHI M 3aKOHOB XMMHU YE€pe3 3HAKOMCTBO C
AKU3HBIO U JIESITEIbHOCTHIO YUEHBIX, OCYIIIECTBUBIINX UX OTKPBITHE.

9 kiacc
(2 u 6 Hedemo, 6cezo 68 u)

IToBTOpPEHHE OCHOBHBIX BOIPOCOB Kypca 8 KJjiacca M BBeJleHHe B Kypc 9
Kjacca (3 uaca)

XapakTeprucTUKa AIEMEHTA MO €T0 MOJOXKEHUIO B EPUOJUYECKON CUCTEME
xuMHuueckux 35eMeHToB JI. Y. MeHeneena.
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CBolicTBa OKCHJIOB, KHCIIOT, OCHOBAHMW U COJEH B CBETE TEOPUU
AJEKTPOJUTHYECKON JIHUCCOUMAIIMM W MPOLECCOB OKHUCICHUS-BOCCTAHOBJICHUS.
['enetnueckue psiapl METAIIA U HEMETAILIA.

[lonstue o mepexoAHbix 37MeMeHTaXx. AMpoTepHOCTh. ['eHeTnyeckuil psia
MEPEXOAHOI0 JIEMEHTA.

[Tepronnyeckuii 3aKOH U MEPUOANYECKAST CUCTEMA XUMUUYECKUX 3JIEMEHTOB
1. 1. MenpaeneeBa B cBETe y4eHUs1 O CTPOCHUM atoMa. VX 3HaueHue.

JlaGoparopublii onbIT. 1. [Tonydyenne rugpokcuia UHKA U UCCIIECIOBAHUE
€ro CBOMCTB.

Tema 1.Metanasl (19 uacos)

[TonoxeHue MeTajliIOB B MEPUOJUUYECKON CUCTEME XMMHUYECKUX 3JIEMEHTOB
. . Menpaeneesa. Metamnuueckass KpUCTAUIMYECKAs PEIIETKA U METALUIMYECKAS
xumuueckas cBs3b. OOmwue duzudeckue cBoicTtBa MeTawioB. CIiaBbl, HX
CBOMCTBa M 3HAYCHHE. XMUMHYECKUE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTEIICH.
DJIEKTPOXUMUYECKUN PAJ HANPSKEHUM METaUIOB M €ro MCIOJIb30BaHUE st
XapaKTePUCTUKU XUMHUYECKUX CBOMCTB KOHKpPETHhIX MeTauioB. CrocoOsl
MOJIYYEeHUSI METAJIJIOB: MUPO-, TUAPO- U AEKTpoMeTaiutyprusi. Koppo3usi MeTanios
U criocoObl OOPHOBI C HEH.

O6mas xapakKTepUCTHKA IIEJOYHBIX METalloB. MeTamwibsl B
npupozae. O6mme crnocodsl ux nonydeHus. Crtpoenue atomoB. I[llenounsie
METaJIbl — TMPOCThIe BEIIECTBA, WX (PU3NYECKHEe W XUMHUYECKHUE CBOICTBA.
Baxsneillmue coeMHEHUS IIEIOYHBIX METANIOB — OKCHJIbI, TUIPOKCUJIBI U COJIU
(xopunabl, kapOoHATHI, Cynb(aTbl, HUTPaAThl), UX CBOWCTBA U TNPHUMEHEHHUE B
HapoJHOM Xxo3sicTBe. KanuitHeie y1o0peHus.

OOmas XapaKTepHCTHUKAa DBJIEMEHTOB TiJaBHOW moarpynmnsl |l
rpynnbsl. Crpoenue aromoB. IllenoyHo3zemenbHble MeETalbl — IPOCTHIE
BeIleCTBA, MX (U3MYECKHEC M XMMHYECCKHE CBOMCTBA. BaxkHeiiiie coeauHCHHS
IIEJI0YHO3EMENBHBIX METAUIOB — OKCUJbl, THUAPOKCUABI M COJU (XJIOPHIBI,
KapOOHAThI, HUTPATHI, CylbdaTel U QocdaThl), UX CBOICTBA U MPUMEHEHHE B
HAapOJHOM XO3SIMCTBE.

Anomunuii. CrtpoeHue aroma, (U3MYECKHE U XMMHUYECKHE CBOMCTBa
npoctoro BeniectBa. CoOeAMHEHUS ANOMUHUS — OKCHJI U THUIAPOKCUI, UX
ampoTepHbIi Xapaktep. Baxkuelmue conu amomunus. [[puMeHenne amoMuHUS |
€ro COeAMHCHUM.

Kenezo. Crpoenue aTroma, pu3NIECKUE U XUMHUIECKHE CBOMCTBA ITPOCTOTO
BemecTBa. I enetnueckue psaael Fe?* u Fe®*. Kauectsennsle peakuuu Ha Fe?* u
Fe3*. BaxHeiimmue comy xese3a. 3HaUeHHE jKee3a, ero COSANHECHUH U CIUIABOB B
MIPUPOAE U HAPOJHOM XO3SIMCTBE.
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JdemoncTpamun. OOpasiibl MIEIOYHBIX M IIETOYHO3EMEIbHBIX METaJIOB.
OOpa3upl crmnaBoB. BsaumojnelicTBue HaTpus, JUTHS M KajdblUus C BOJOW.
B3aumopeiictBue HaTpus U MarHus ¢ KACIOPOAOM. B3anmonaencTBue METawuioB ¢
HemeTauiamu. [lonydenue ruapokcuaos xenesa (1) u (11).

JlabopaTopHble onbIThbl. 2. O3HaKOMJIEHHE C oOpasllaMud MeETauioB. 3.
B3anmopelicTBue METaiOB C pacTBOpaMH KUCIOT U coieil. 4. O3HaKOMJICHHE C
oOpasiaMu OpPUPOJHBIX COCIMHEHUUN: a) HATpusl; 0) Kaldbllvs;, B) aJIOMUHUS; T)
xkene3a. 5. llomydyeHune THUOpOKCHAA aTOMUHUS W €ro B3aUMOJEHUCTBHUE C
pacTBOpaMu KUCIOT U mienodeil. 6. KauecTBeHHble peakuuy Ha noHbl Fe?* u Fe3*,

IIpakTuyeckue padboThI:

1. OcymiecTBieHrue LENOYKM XHUMHUYECKHUX MPEBPAlICHUN METAIOB. 2.
IlonyuyeHne U cBOWMCTBA COENMHEHUN METAIIOB. 3. Pelienne 3KkcrepuMeHTaIbHBIX
3a71a4 Ha PACIO3HABAHUE U MOJIYUYECHHE BEILIECTB

Tema 2.Hemetasusl (26 uacos)

OO6miass XapakTepUCTHKa HEMETAJJIOB: TOJIO)KEHUE B TMEPUOIUYCCKOU
cucteme  [I. . Menneneena, O0COOCHHOCTHU CTPOCHUSA aTOMOB,
3JEKTPOOTPULIATETLHOCTD Kak Mepa CHEMETALUTUYHOCTH, pan
ANEKTPOOTpULATENbHOCTH. KpHcTaimnueckoe cTpoeHUE HEMETAIOB — IMPOCTHIX
BelecTB. Ajuiorponusa. Pusndeckue cBOWCTBA HeMETaIOB. OTHOCHUTEIBHOCTH
HNOHATUN «METaJUD), «KHEMETAILII».

Bonopon. [Ilonoxenue B NEPUOAMYECKONM CHCTEME XUMHUUYECKUX
sanementoB JI. . MenpneneeBa. CtpoeHne aromMa W MoJieKyibl. Dusznueckue u
XUMUYECKHE CBOMCTBA BOAOPOAA, €T0 MOIYUYEHUE U IPUMEHEHUE.

O6mas xapaktepuctuka rairoreHoB. Crtpoenue atomoB. [Ipocteie
BEIIECTBA, UX (PU3NYECKHE M XUMHUYECKUE CBONCTBA. (OCHOBHBIC COEIMHECHUS
rajioreHoB (TaJIOT€HOBOJAOPOABl W TaJOre€Hu[bl), MX cBoMcTBa. KauecTBeHHas
peakmusl Ha XJopua-uoH. KpaTkue cBemeHus o Xxjaope, Opome, dTope W HOIE.
[IprMeHeHne TaloreHoB U UX COCTMHEHNN B HAPOJHOM XO3SMCTBE.

Cepa. CrpoeHue aromMa, aulOTpONUs, CBOWCTBA M NPUMEHEHUE
pomOuueckoit cepbl. Oxcuasl cepol (IV) u (VI), ux momydeHue, CBOWCTBA H
npuMeHenne. CepoBoOpoHAA U CEPHUCTAsE KUCIOThl. CepHasi KHUCJIOTa U €€ COJIH,
WX PUMEHEHHE B HAPOTHOM X03s1iicTBe. KauecTBeHHas peakius Ha Cyab(haT-HoH.

A3ot. CTpoeHwe aTomMa M MOJIEKYJbl, CBONCTBa MPOCTOr0 BELIECTBA.
AMMMaK, CTpOEHHUE, CBOMCTBA, MOJydYeHHE W npuMeHeHue. Colld aMMOHHMS, HX
coiictBa u npumeHeHue. Oxcunabl azota (II) m (V). AszoTnHas kucnota, ee
CBOMCTBa W mNpuMeHeHue. Hutparbl U HUTPUTHI, MpobdiieMa UX COAECPKAHUS B
CEIbCKOXO03IMCTBEHHOU MPOAYKIUUA. AZOTHBIE YIOOpEHMUS.
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®ocpop. CrpoeHue aroma, ajjoOTPONUs, CBOMCTBA OEJIOro M KPacHOro
dochopa, mx mnpumenenue. OcHOBHbIC coemuHeHHs: okcua (ocopa (V),
oprodochopnas kuciota u ¢pocharsl. DochopHbie yA0OpEHUS.

Yraepon. CrpoeHne aroma, auIOTPONMs, CBOWCTBA aAJUIOTPOIHBIX
Moaudpukanuii, npumeHenue. Oxcunel yriaepoaa (1) u (IV), ux cpoiicTBa u
npuMeHeHne. KauecTBeHHas! peakiusi Ha yrieKucieii raz. KapOoHaThl: KalbIuT,
coja, moTall, UX 3HAYCHUE B IPUPOJIC U KU3HU 4delioBeka. KauecTBeHHast peakuus
Ha KapOOHAT-HOH.

Kpemuuii. CtpoeHue atoma, KpUCTANIMYECKUN KPEMHUI, €r0 CBOMCTBA U
npumenenne. Okcupa kpemuus (1V), ero npupojHbie pasHOBUAHOCTU. CUITMKATHI.
3HaUeHUE COEAMHEHUN KPEMHHUsS B KUBOW M HEXUBOM mnpupone. llonartue o
CUJIMKATHOW MPOMBIILICHHOCTH.

JemoncTpamuu.  OOpa3upl  TaJloTEHOB  —  MPOCTBIX  BEILECTB.
B3aumoseiicTBe TallOT€HOB ¢ HATPUEM, AIFOMUHKUEM. BrITecHeHHE XJ0poM Opoma
WJIM MO0J1a U3 PACTBOPOB MX COJEH.

B3anmopeiicTBue cepsl ¢ METANIAMH, BOJAOPOJAOM U KUCIOPOIOM.

B3aumonencTBre KOHIEHTPUPOBAHHOM a30THOW KUCIIOTHI C MEJBIO.

[TornonieHre yriem pacTBOPEHHBIX BEIIECTB WJIM ra3oB. BoccTaHOBiIeHUE
Meau u3 ee okcuga yrieM. OOpasibl TPUPOIHBIX COEIMHEHUU XJIOpa, CEpBHI,
docdopa, yriepona, kpemuusa. OOpa3ipl BaXXKHEHIIUX I8 HAPOJHOTO XO3SHUCTBA
cynbdaToB, HUTpPATOB, KapOoHaToB, (ocdaroB. OOpaslbl CTEKIA, KEPAMHUKH,
LEMEHTA.

JlaGopaTtopHble onbIThl. 7. KauecTBeHHass peakius Ha XJIOPUI-HOH. 8.
KauecTBennas peaknus Ha cyiabdar-uoH. 9. Pacmo3naBanue coneit ammonus. 10.
[TonyueHue yriaekucioro raza u ero pacnosHaBanue. 11. KauectBeHHas peakuus
Ha KapOoHaT-uoH. 12. O3HaKOMJICHHE C TPHUPOAHBIMH CHJIMKaTamu. 13.
O3HakoMJIeHHE C TPOAYKIMEN CUIIMKATHON MPOMBIILICHHOCTH.

IIpakTH4eckue padoThbI:

4. Pemienue sKcrniepuMeHTaNbHBIX 3a4a4 1o Teme «lloarpynma kucioponay.
5. Pemrenue skcriepuMeEHTaIbHBIX 3a71a4 1o teMe «lloarpynrsl a3ota u yriepona.
6. [Tonyuenue, coOupanue U pacro3HaBaHHUE T'a30B.

Tema 3.0pranunveckue coenuuenusi (9 vacos)

BemiectBa opraHnyeckre M HEOPTraHMYECKHE, OTHOCUTENBHOCTH IOHSTHS
«OpraHUYeCcKHe BemiecTBay. [[pHunHbBI MHOTO0Opa3usi OPraHUuYECKUX COCTMHCHHM.
XHUMUYECKOE CTPOCHUE OpPraHWYECKUX COeAMHEHUH. MonekynspHble U
CTPYKTYpHbIE (DOPMYIIbI OPraHMYECKUX BEIIECTB.

Metan wu DJTaH: CTpO€HHE MOJEKyl. lopeHne MeraHa uW JTaHa.
JernapupoBanue 3taHa. [ [pumeHenre meraHa.
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XUMUYECKOE  CTPOCHHE  MOJIEKYJbl  OTWIEeHa.  [[BoiiHas  CBA3b.
B3aumopelictBue strieHa ¢ BoAoW. Peaknuum nonumepuszanyd  3TUICHA.
[TomuaTHIIEH U €ro 3HauYECHUE.

[TonsiTe 0 mMpeAeNbHBIX OJHOATOMHBIX CHUPTaX Ha MpUMEpaxX METaHOJIa U
sTaHoja. TpexaTroMHBIN CIUPT — TJIMLEPUH.

[TonsiTue 00 anpiaerujax Ha MPUMEPE YKCYCHOro anpaeruaa. OkucieHue
aJbJErua B KUCIOTY.

OnHOOCHOBHBIE MpeJebHbIe KApOOHOBBIE KHUCIOTHI HAa MPUMEPE YKCYCHOMU
kuciotbl. Ee cBoiicTBa u npumeHenue. CTeapuHOBas KUCIOTA KaK MPEICTaABUTEIb
KUPHBIX KApOOHOBBIX KUCIIOT.

Peakniuu stepudukaniu U MOHATHE O CIOXKHBIX 3¢upax. Kupbl Kak
CJI0KHBIE A(DUPHI TJIUIEPUHA U )KUPHBIX KUCIIOT.

[Tonsitue 00 amuHOKMciOTax. Peakuuu mnonukoHAeHcauuu. benku, ux
CTPOCHHE M OMOJIOTHYECKAs POJIb.

[TonsitTue 06 yrmeBomax. I'mroko3a, ee cBoiicTBa M 3HaueHue. Kpaxman u
1eJUTI0NI03a (B CPAaBHEHHH ), MX OHMOJIOTHYECKast POJib.

HemoncTpanmun. Mojenu MoOJIEKyJd METaHa W JPYyTUX YIJIEBOJOPOJIOB.
BzaumoneiicTBue »TriieHa ¢ OPOMHOI BOAOW M pacTBOPOM TEpMaHTaHATa KaJwusl.
OOpa3npl dTaHona M TiuuepuHa. KayecTBeHHash peakius Ha MHOTOATOMHBIE
cnuptbl.  [lomyyenme  ykcycHo-stuimoBoro  »dupa. OMbUIEHHE — KHpa.
BzaumoneiicTBie TIIOKO3BI € aMMHA4YHBIM — PacTBOPOM OKcuaa  cepedpa.
KauectBennas peakuus Ha kpaxmai. Jloka3aTenbCTBO HATUYHS (PYHKIIMOHATIBHBIX
rpynn B pacTBOpax aMUHOKHUCIOT. ['opeHue OenkoB (IIEpCTH WM NTUYBUX
nepbeB). LIBeTHBIE peakiiiu OEIKOB.

JlaGopaTtopHbie onbiThl. 14. V3roroBieHue Mojened  MOJICKYI
yriaeBogoposioB. 15. CpoiicTtBa miuiepuHa. 16. B3aumoneicTBUE TJIOKO3BI C
ruapokcuaom menu (I1) 6e3 HarpeBanust u npu HarpeBanuu. 17. BzaumonerictBue
KpaxMmalia ¢ UOJOM.

Tema 4. Xumus xu3uu (3 uaca)

[luma c Touku 3peHus XuMuu. Arpoxumusa. MuHepaiabHble yAOOpEHUS.
3amuTa okpyxarouieil cpensl. JlekapcTBeHHbIE penapartsl. SAabl.

Tema 5. O600meHne 3HAHUI MO XHMHH 32 KYPC OCHOBHOW MKOJbI (8

yacos)

@U3NYECKUN CMBICI MOPSAKOBOIO HOMEpPA 3JEMEHTAa B IEPUOIUYECKON
cucremMe xuMuieckux 3yemeHToB /1. 1. Menneneesa, HOMEpOB EPUOIA U TPYIIIIHIL.
3aKOHOMEPHOCTH U3MEHEHUSI CBOWMCTB JIEMEHTOB U MX COCAMHEHHUH B MEPUOAAX U
rpyImnax B CBETE MPEJCTABICHUN O CTPOCHUU aTOMOB SJEMEHTOB. 3HAU€HUE
MEPUOIUYECKOT0 3aKOHA.
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Tunsl XUMUYECKUX CBSI3€M W TUINB  KPUCTAIUIMYECKUX  PEIIETOK.
B3anmoCBs3b CTPOCHUS U CBOWCTB BELIECTB.

Knaccudukanus XuMuyecKUX peakluuid Mo pa3InyHbIM NpU3HaAKaM (YUCIIO0 U
COCTaB pearupymonmx U 00pa3ylolluXcs BEHIECTB; TEIIoBOM 3 dekT;
WCIIOJb30BaHUE KaTajlnu3aTOpa; HAINPABICHUE; W3MEHEHUE CTEIECHEW OKHCIICHUS
aTOMOB).

[IpocTeie 1 cnoxHbBIE BemecTsa. MeTamibl U HEMETaUlbl. | eHeTudyeckue
pAObl MeTallla, HeMeTayla W TnepexogHoro wetawia. Okcuibl (OCHOBHEIE,
aMmdoTepHbIEe U KUCJIOTHBIE), THAPOKCHU B (OCHOBaHUS, aM(POTEPHBIC THAPOKCHUIBI
U KUCIIOTBI) U COJIM: COCTaB, Kjaccu(uKaius U oOlMe XMMUYECKUE CBOMCTBA B
CBETE TEOPUM DIJIEKTPOJUTUYECKON JTUCCOLMALIMM U IPEJICTABICHUM O MPOLECCAX
OKMCJICHHUSI-BOCCTAaHOBIICHUS
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3.TemaTnuyeckoe NIAHMPOBAHHUE

8 kiacce
Ne Koanuec B ToM umcie
n/n TBO MPAKTHYECKHUX KOHTPOJIbHBIX
4acoB pador pador
BBepnenue. 5 2
1 | ATOMBI XUMHYECKUX 8 1
3JIEMEHTOB
2 | IlpocThie BemiecTBa 7 1
3 | CoequHeHNE XUMHYECKUX 15 2 1
3JIEMEHTOB
4 | U3meHeHus, 11 1 1
TIPOUCXOISAIINE C
BEILIECTBAMU
5 | PactBopenue. PacTBopbi. 22 3 2
CBolicTBa pacTBOPOB
AJICKTPOJIUTOB.
6 | [loprperHas ranepes 2
BEJIMKUX XUMHKOB
Htoro 70 8 6
9kiacc
Ne Koanvecrt B Ttom umcie
n/n BO 4YaCOB | MPaKTHYECKHX KOHTPOJIbHBIX
pador padot
1 | Beenenue. 3
2 | Metamisl 19 3 1
3 | Hemeramisl 26 3 1
4 | Oprannueckue 9
COCIUHCHUS
5. | XuMus KU3HA 3
6 | [loBropenue u 8 1
000011IeHIEe 3HAHUH 32
Kypc 9 knacca
Hroro 68 6 3
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KajenaapHo-teMaTu4yeckoe mJIaHUPOBaHHUeE 10 XUMHUH 8 KJ1acce

Ne | Tema ypoka Jara
Beeoenue (5 uacos ) niau daxkm
1. 1 WNucrpykrax no Th. Ilpenver xumuun. Bemecrsa
2 2 [IpeBpanienus Bemects. Pons XUMHUM B )KU3HU
YeII0BEKa.
3. 3 [Ipaktuyeckue padoter: Nel. [Tpuemsr
oOparieHus ¢ JIabopaTopHBIM 000PYTIOBAHUEM.
Ne2 HaburonieHue 3a ropsimeit CBe4oi.
4. 4 [Tepromuieckasi cucteMa XUMUYECKUX JIEMEHTOB
JI.11. MenneneeBa. 3HaKu XUMHUYECKUX JIEMEHTOB
5. 5 Xumunueckue popmMyisl. OTHOCUTENIbHAS aTOMHAs U
MOJICKYJISIpHAsI Macca
Tema 1. Amombl xumuueckux snemenmos (8 uacos)
6 1 OcHoBHBIE CBEJICHUS 0 CTpoeHUU aToMOB. CocTaB
ATOMOB.
2-3 [lepuonuueckasi cucreMa XUMUYECKUX IEMEHTOB
7-8 J.1. MenneneeBa CTpoeHHE AIEKTPOHHBIX
000JI09€K aTOMOB.
9 4 Wownbl. MoHHas XuMu4decKasi CBSI3b.
10 5 KoBajneHTHas1 CBS3b.
11 6 Mertaunueckasi XUMHYeCKas CBS3b.
12 7 O0001IeHne U cucTeEMaTU3aINs 3HAHUN
13 8 KonTtponbnas padora Nel
«ATOMBI XUMHUYECKHUX DJICMEHTOBY
Tema 2. IIpocmuie éeuyecmea (7 uacos)
14 1 [IpocTeie BemecTBa-MeTaIIbI.
15 2 [IpocThie BemecTBa ~-HEMETAILIBI.
16-17 3-4 KonnuecTBo BemecTra
18-19 5-6 MonsipHblii 00bEM Ta30B.
20 7 O0001IeHre U cUCTEMATU3ALMS 3HAHUN 110 TEME
«IIpocTeie BemecTBay.
Tema 3. Coeounenue xumuueckux jiemenmos (15 uacos)
21 1 CreneHb OKUCIICHUS
22 2 Bakneiimme kinacchl OMHAPHBIX COCTUHCHHM.
23 3 OcHoBaHusl.
24 4 Kucnotsl.
25-26 5-6 Counn.
27 7 O0600111eH1E U cCUCTEMATHU3aIIUs 3HAHUN 110 TEME
«CoeMHEeHNS] XUMUYECKUX DIIEMEHTOB
28 8 AMopdHbIe 1 KPUCTATUTNYECKUE BEIIECTBA.
Kpucrannuueckue pemerku.
29 9 YucThle BENECTBA U CMECH.
30 10 IIpaktnyeckas padora Ne3. OuncTka 3arps3HeHHON
IIOBAPEHHOM COJIN.
31-32 11-12 | MaccoBas /10151 KOMIOHEHTOB M CMECH.
33 13 [Ipaktuueckas padora Ne4. [IpuroroBnenue
pacTBOpa caxapa C 3aJJaHHOM MacCOBOU JI0JIeH
PacTBOPEHHOTO BEIIECTBA.
34 14 O0600111eH1E U cUCTEMATHU3aIINS 3HAHUH 110 TEME
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35 15 KonTtponsnast padota Ne2. CoennneHus
XHUMHYECKUX DJIEMEHTOBY
Tema 4. H3menenus, npoucxooauue c eewjecmeamu (11
uacoe)
36-37 1-2 SIBrieHus pU3NUECKUE U XUMUYECKUE. XUMUIECKUE
pEaKInH.
38 3 XUMHUYECKUE YPABHEHHS.
39-40 4-5 PacdeTsl M0 XMMHUYECKUM yPaBHEHUSIM.
41-42 6-7 Tunel XUMHYECKUX peaKIUil.
43 8 Tunel XUMHYECKUX peaKUil Ha IPUMEPE CBOICTB
BOJIBI.
44 9 [Ipaktuueckas padora NoS. [Ipu3HaKu XUMHUYECKUX
peaKuui.
45 10 O06o01IeHNe U CHCTeMAaTH3alns 3HAHUN
46 11 KouTtponpHas pabota Ne3 «3menenus,
MIPOUCXOISTIHE C BEIECTBAMI)
Tema 5. Pacmeopenue. Pacmeopui. Ceoticmea pacmeopos
INEKMPoAUmos.
OKuciumenvHo — 60ccmanogumenvhle peaxkyuu (22 uaca)
47 1 PactBopenne kak (U3MKO — XMMHYECKUH Mpolecc.
Tumel pacTBOpOB.
48-49 2-3 DNEKTPOTUTHICCKAST TUCCOITHAITUS
50 4 HoHHbIe ypaBHEHHUSI peaKIuit
51 5 [IpakTtuueckass padora Ne 6.YcnmoBus mpoTEKaHH
XMMHUYECKUX  peakIuil  Mexay  pacTBOpamu
AJIEKTPOJIUTOB 10 KOHIIA.
52-53 6-7 Kucnotsl, ux knaccudukaius u CBOKWCTBA.
54-55 8-9 OcHoBaHMsI, X KJIacCU(UKAIISI U CBOHCTBA.
56-57 10-11 | Oxkcuapl, ux KIaccu(pUKAIMI U CBOMCTBA
58-59 12-13 | Conu, ux cBOMCTBA.
60 14 ['eneTnyeckas CBsI3b MEXy KIacCaMH
HEOPraHMYECKUX COCAMHEHUN
61 15 [Tpaktuueckas padorta Ne7 CBo#CTBa KUCIOT
OCHOBAHUM, OKCUJOB U COJIEH.
62 16 O00011IeHNE U CUCTEMATH3ALMs 3HAHUN
63 17 KonTtponbnas pabora No4
64 18 AHau3 KOHTPOJIBHOUN pabOTHI.
65-66 19-20 | OKHCIHTEIBHO-BOCCTAHOBUTEILHBIC PEAKIIHH.
67 21 [IpakTuueckas padorta Ne§ Pemienue
SKCIEPUMEHTAJIbHBIX 3a/1a4.
68 22 Hrorosas koHTpoJibHas padoTa 3a Kypc XUMUU 8
KJacca
Tema 6.IlopTpeTHas rajiepesi BeJINKMX XMMHKOB
69-70 ‘ 1-2 ‘ [TopTpeTHast rajiepesi BENMKUX XUMUKOB
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KajengapHo-reMaTu4yeckoe mJIaHUPOBaHHUeE 10 XUMHUH 9 KJ1acce

Ne i/t Ne Tema ypoka Hara
IIAH (pakr
IloBTOpEHHE OCHOBHBIX BONMPOCOB Kypca 8 kiacca u
BBejleHHe B Kypc 9 kiacca
( 3 yaca)

1 1 XapakTepucTUKa XUMHYECKOT'0 3JIEMEHTA 10 €T0
MOJIOKEHUIO B [leproanyeckoil cucteMe XuMUYECKUX
anemeHToB J.M. Menneneena. Texnuka
0€30MacHOCTH B KAOMHETE XUMHUHU.

2 2 [ToHsiTHE O MEPEXOHBIX PITEMEHTAX.

3 3 [Nepnoanvecknii 3akoH u [lepuomuyeckas cucrema
xuMmudeckux anementoB /.M. Meneneera

Tema 1. Metaabl (19 yacoB)

4 1 [TosoxkeHne MeTauioB B IEPUOJUYECKON CHCTEME
JI.W1. MenpeneeBa, 0cCOOEHHOCTH CTPOEHUS MX
aTOMOB.

5 2 CnnaBbl, UX CBOMCTBA M 3HAYCHHE.

6 3 XHUMHUYECKUE CBONCTBA METAJIOB

7 4 Crioco0Obl TIOJTYYE€HUSI METAILIOB.

8 5 Kopposus metamioB u cnocoOsl 60pb0ObI ¢ HEH.

9 6 XapakTepuCTHKA IIETOYHBIX METAILIOB.

10 7 CoenuHeHns MIEJIOYHBIX METAJUIOB, UX CBOWCTBA W
MIPUMEHEHHE.

11 8 XapakTepucTHKa 3JIEMEHTOB TJIaBHOW moarpymmsl |1
TPYIIIHL.

12 9 CoeuHEHNS IIEI0YHO3EMEIBHEIX METAJIJIOB, HX
CBOMCTBa, MPHUMEHEHHE.

13 10 [IpakTuueckas padota Nel. OcymiecTBiaeHue
HENOYKH XMMHUYECKUX MPEBPAIllCHUH.

14 11 AMOMHUHHH, ero (Qu3nYecknue U XUMHYCCKHE
CBOWCTBA.

15 12 Coenunenus amoMmunus. [IpuMmeHeHue.

16 13 Kenezo. Crpoenue atoma. dusndeckue u
XMMHUYECKHUE CBOMCTBA.

17 14 I'enetnueckue pamsl Fe 2t u Fe3*

18 15 [IpakTuueckas paborta No2. Ilomyuenue u cBoiicTBa
COEJIMHEHUN METaJUIOB.

19 16 Pemenue 3amay. PacueTsl ¢ HMCIIONIB30BaHUEM
TOHSITHSI <«JIOJISD».

20 17 O06o061eHNEe TT0 TeMe: MeTallbl.

21 18 IIpaktuyeckas padora Ne3. Pemenue
SKCIIEPUMEHTAIbHBIX 33a4 Ha paclio3HaBaHUE U
MOJIy4YE€HUE BEIIECTB.

22 19 KontponpHast padora Ne 1. Tema: Mertasuibl.

Tema 2. HemeTasuibl ( 26 yacoB)

23 1 OO11ast XapakKTepUCTUKA HEMETAJJIOB.

24 2 Bonopoa. CBolicTBa 1 IpUMEHEHHUE.

25 3 OO011ast XapaKTepUCTHKA FaJIOT€HOB.

26 4 CoenuHeHHNs TAJIOTEHOB, MX CBOMCTBA.
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27 S) Kucnopon, ero csoiictsa 1 IpUMEHEHHE.

28 6 Cepa, e€ puznyeckre 1 XMMUYECKUE CBONCTBA.

29 7 CoenmHEeHHs Cephbl.

30 8 Cepnas kuciora, ee conu. [IpaBuna oOparnieHus.

31 9 Pemenue 3amay. PacueTs! o ypaBHEHUSAM peakiuii ,
€CJIM OJIHO M3 PearupyroIlnuX BEIIeCTB JaHO B
U30BITKE.

32 10 [Ipaktuyeckas pabora Ne4. Pemenue
IKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMe «[loarpymma
KHCJIOPOJIa»

33 11 A30T ¥ ero CBOMCTBA.

34 12 AMMMaK ¥ €ro CBOMCTBA.

35 13 Coyin aMMOHWMSI, UX CBOWCTBA W TIPHMEHEHHUE.

36 14 Kucnopoanele coeTMHeHHS a30Ta.

37 15 ®dochop m ero coeaMHCHUS.

38 16 Pemenue 3a1au. PacueTsl 1o onpeesieHn o 1071
BBIXOJIa IMPOJIYKTA PEAKIIUH OT TEOPETUICCKH
BO3MOYHOTO.

39 17 VYraepoa. Amtotporns. CBoiCTBa U IPUMEHEHHE.

40 18 Oxcunpt yraepona. CpaBHeHHE QU3NICCKUAX U
XUMHYECKHUX CBOMCTB.

41 19 Kap6oHaTsl, nX cBONCTBA 1 IPUMEHEHHE.

42 20 Kpemnwuii, ero cBoiicTBa U IpUMEHEHHE.

43 21 Coenunenue kpeMmausi. CUIMKaTHAS
MIPOMBIIICHHOCTb.

44 22 [Ipaktuueckast pabota Ne5. Pemienue
AKCIIEPUMEHTAIBHBIX 33134 1Mo TeMaM «lloarpymims
a30Ta M YrIepoiay

45 23 Pemenne pacueTHbIX 3a1a4. Pacuersl o ypaBHEHUSAM
pEaKIIfii, €CIIM OJHO M3 BEIECTB COJIEPIKUT MTPUMECH.

46 24 O0600uenne 3Hanuii o TeMe: Hemeraisl.

47 25 KontponbHas padora No2. Tema: Hemeramibl.

48 26 [Tpaktuueckas padota Ne6. [Tomyuenue , cobnpanue
Y pacrio3HaBaHHUE ra3oB.

Tema 3. Opranunyeckue coeauHenus (9 yacon)

49 1 [Ipeamet opranndeckoit xumuu. Teopust CTpoeHuUs
A.M. byrneposa

50 2 [IpenenbHbIE YII€BOIOPOABI — METaH M 9TaH

51 3 HenpenenbHble yrieBo0pOIbI — STHIICH.

52 4 [TonsaTHE O MpEENbHBIX OJHOATOMHBIX CITUPTAX.
['muuepuH.

53 5 OaHOOCHOBHEBIE TpeieNbHbIE KAPOOHOBBIE KHCIOTHI
Ha MpUMepe YKCYCHON KUCIIOTHI.

54 6 Kupsl

55 7 [TonsiTe 06 aMmuHOKMCIOTaX U Oenkax. Peakiun
MOJINKOHICHCAIIUU

56 8 [Tonsitne 06 yriueBojaax.

57 9 ITonumepsl.

Tema 4. XuMusi ;Ku3Hu
58 1 [Iuia ¢ Touku 3peHust XUMUHU
59 2 Arpoxumus. MuHepasibHble y1oOopeHus. 3anmra
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OKpYKaroIllEen Cpeibl.
60 3 JlekapcTBeHHbIE Mpenapartbl. sl
Tema S . [loBTOpeHne U 06001IeHNE 3HAHUI 110 XUMUHM 32
KYPC OCHOBHOI1 IK0JbI (8 yacoB)
61 1 3aKOHOMEPHOCTU U3MEHEHUSI CBONCTB JIEMEHTOB U
UX COCMHEHUH B MEPHUOIaX U TPYIIIAX.
62 2 XUMHYECKasl CBSA3b U KPUCTAIIIMUYECKHUE PEIIETKH.
63 3 B3anMOCBSI3b CTPOEHUS M CBOWCTB BEIIECTB.
64 4 Knaccuukamms XuMIUYecKuX peakiuui 1o
Pa3NUYHBIM MPU3HAKAM.
65 5 [IpocThie 1 cI0XHBIC BEMIECTBA
Merasuibl 1 HEMETaJUIbL.
66 6 HroroBas koHTpoJbHAs paboTa 3a Kypc OCHOBHOU
ITKOJIBI
67 7 Pemenue 3a1a4y no xumMuyeckuM GopMysam.
68 8 Pemenue 3a1a4 o XMMHYECKHM YPaBHEHHUSIM.
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