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(3apeructpupoBan Muntoctom Poccun 01 deBpans 2011 Ne19644) nmporpammbl Kypca 1o XHUMHH,
aBTOPCKON y4eOHOW MPOrpaMMBl.

B ocHoBy paboueii mporpammsl mojoxkena nporpamma no xumuu O. C. IN'abpuensna (O. C.
Iabpuensn, I'. A. llumapesa «[Iporpamma kypca xumuu s 9 knaccan, O.C. I'abpuensn, A. B.
Kymnmosa «IIporpamma ocHOBHOTO 0011ero oopaszoBanus. 9 kiaaccay., 2019).

MecTo y4eOHOro npeaMera B y4eOHOM ILJIaHe
Ha usydyenne xumum B 9 kmacce coriacHo Oa3ucHomy (oOpa3oBarenbHOMY) y4eOHOMY
TUTaHY TIKOJIBI OTBOJUTCS 2 yaca B HeJIeNo (Bcero 68 4acon)

ApecHOCTHh MPOTrPaAMMBbI

JlanHasi mporpamMma ajpecoBaHa y4yamumcs 9 kiaacca MyHUIIMIIaTbHOTO OOXKETHOTO
00pa3oBaTEeNbHOIO YUpexkIeHHs «/lecITHUKOBCKas cpenHsisi oOmeodpazoBaTenbHas mkoia». Cpok
peau3anuu nporpaMmsl 1 yueOHbIH To.

Ieab yyedHOro npeamera

dopmupoBaHue y ydalmuxcs yMEHHS BHJCTh W IOHUMATh LEHHOCTh OOpa3oBaHUS,
3HaYMMOCTh XUMHUYECKOTO 3HAHUS ISl K&KIOTr0 YelIoOBeKa HE3aBUCHMO OT €ro MpogecCHOHATBHON
AEATeNIHOCTH; YMEHHUS pa3inyarh (akThl U OLEHKH, CPABHUBATh OLIEHOYHBIC BBIBOJBI, BUJIETh X
CBSI3b C KPHUTEPHUSIMU OLEHOK M CBA3b KPUTEPUEB C OMpPEICICHHONH CHCTEMOW IICHHOCTEH,
(bopMyIMpOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIUIO.

3agauu yyeOHOro npeamera
Obpazosamenvhbie:

— (opMHpOBaHHE CHUCTEMbl XHMHYECKHUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOU
KapTUHBI MUpa.

Pazsusarowue:
— pa3BUTHE JIMYHOCTH  OOYYaIOIIUXCSA, MX  HWHTEUICKTyaJlbHOE H  HPAaBCTBEHHOE
COBEpLICHCTBOBAHME;

— (opmupoBaHMe y HUX TYMaHUCTHUECKUX OTHOIICHHH M JKOJOTHYECKH IIeIeCO00pa3HOro

MTOBEJICHUS B OBITY U B TPYAOBOM JCITCIHLHOCTH.
Bocnumamenvnoie:

— (¢opMupoBaHHE yMEHHUW O€30macHOTO OOpaIIeHUs C BEIIECTBAMHU, HCIOJb3yeMbIMU B
MMOBCEIHEBHOMN JKU3HH;

— BbIpa0OTKa TMOHUMAHUS OOIIECTBEHHOW TMOTPEOHOCTH B Pa3BUTHH XUMHH, a TaKkKe
(dhopMUpOBaHHE OTHOIIEHUS K XUMHUHU KaK K BO3MOXHOW 00NacTu Oyayliel mpakTUYecKOu
JESATSITLHOCTH.

HNucTrpymMeHTapuii 111 OlleHMBAHUS 3HAHUM yYalIuxcs:
— YCTHBIE U IUCbMEHHBIE OTBETHI yUalLIUXCS;
— TEeCThI;
— 3a4€ThI 10 TEMAM,
— KOHTPOJIbHBIE U MPOBEPOYHEIE PAOOTHI;
— J1abopaTopHBIC U MPAKTUYECKHE PAOOTHI yUaTUXCSl.

ITo3naBartenbHbie YY /[



Jduunocmnuie:

B [IEHHOCTHO-OPUEHTAIIMOHHON c(hepe — YyBCTBO TOPAOCTH 32 POCCUUCKYIO XUMHYECKYIO
HayKy,

TyMaHU3M, OTHOIICHHE K TpPYAY, MEIeyCTPEMIICHHOCTh, (OPMUPOBAHUE IICHHOCTH
310poBOro M Oe3omacHoro oOpas3a J>KU3HU; YCBOGHHE TMpaBWII WHAMBHIYaTbHOTO H
KOJUIEKTUBHOTO 0€30MacHOr0 MOBEACHUS B UPE3BbIYAWHBIX CUTYalUAX, YIPOXKAIOIIMX
YKWA3HU U 3710POBbIO JIFOJIEH;

B TPYAOBOH cdepe — rOTOBHOCTHh K OCO3HAHHOMY BBIOOPY JasbHEMIIeil 00pa3oBaTenbHON
TPaeKTOPUHU;

B TI03HABATEILHOW (KOTHUTHUBHOM, HHTEIICKTYaIbHOW) cepe — yYMEHHUE YIPaBIATh CBOCH
MO3HABATEIBHON  JCSITENbHOCTBIO; ()OPMUPOBAHME OCHOB 3KOJOTHYECKOW KYJIBTYPHI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO MBIIUICHHS, PA3BUTHE OIBITA
9KOJIOTHYECKHA OPUEHTUPOBAHHOU pe(dIeKCHBHO-OIIEHOYHON U IPAKTHUECKOH IeATeIhHOCTH
B JKU3HEHHBIX CUTYALHSIX.

Memanpeomemnmoie:

YMEHHE CaMOCTOSITENIbHO OMPEENATh 1IelId CBOEro OOy4YeHUs, CTaBUTh M (HOPMYIHPOBATH
Juis ceOs HOBBIE 3a/1ayd B yu€Oe M MO03HABATENbHON JIEATENbHOCTH, Pa3BUBATh MOTHBBI U
MHTEPECHI CBOEH MTO3HABATEIILHON JIEATEIbHOCTH;

YMEHUE CaMOCTOSITEIbHO IUIAHUPOBaTh IYTH JIOCTMKEHUs LEeJIed, B TOM YHCIIE
aNbTEPHATHBHBIC, OCO3HAHHO BbHIOMpaTh Hambosiee 3(PEKTUBHBIC CIOCOOBI peLICHUS
y4eOHBIX U MMO3HABATEIBHBIX 33/1a4;

YMEHUE COOTHOCUTh CBOM JACHCTBUSA C IUIAHHUPYEMBIMH pe3yJbTaTaMU, OCYUIECTBISATH
KOHTPOJb CBOEH JNEATENBHOCTH B MPOIECCE JOCTHKEHUS Pe3yIbTaTa, ONPeAesTh CIIOCOObI
NEHCTBUI B pamMKax MpEeJIOKEHHBIX YCIOBHUH M TpeOOBaHUM, KOPPEKTHPOBATh CBOU
JIEHCTBUS B COOTBETCTBUH C U3MEHSIOIIECHCS CUTYallUEeH;

YMEHHE OILICHWBATh TNPABWJIBHOCTb BBINIOJHEHUS Y4eOHOH 3amgaud, COOCTBEHHBIC
BO3MOJKHOCTH €€ peleHus;

BIIaJICHUE OCHOBAMM CAMOKOHTPOJIS, CAMOOLEHKH, IPUHATHS PELICHUN U OCYILECTBIICHUS
OCO3HAHHOTO BBIOOPA B y4eOHOI M TIO3HABATEIFHON JIEATEIbHOCTH;

yYMEHHUE ONpeieNisaTh IMOHATHs, co3JaBaTb OOOOILIEHMs, YCTaHaBIMBATh AaHAJOTHH,
KJaccu(uuupoBaTh, CaMOCTOATENBHO  BBIOMpAaTh OCHOBaHMA M KPUTEpUH s
KJIacCU(UKALIMY, YCTaHABIUBAaTh IMPUUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHMUECKOE
paccyxJeHue, yMO3aKiItoueHue (MHIYKTUBHOE, JEAYKTUBHOE M 110 aHAJIOTWH) U JelaTh
BBIBO/JIbI;

yYMEHHUE CO03/aBaTh, MPUMEHATh U NMPEOOPa30OBBIBATH 3HAKU U CHMBOJIbI, MOAEIH U CXEMBbI
JUIs pelIeHnsl y4eOHBIX U TO3HABATENbHBIX 33/1a4;

YMEHHME OpraHU30BBIBATH Yy4EOHOE COTPYAHHUECTBO U COBMECTHYIO JIE€ATEIbHOCTH C
YYMUTENIEM U CBEPCTHUKAMU;

paboTaTh MHIAMBUAYAIBHO U B IPYIIE: HAXOAUTh O0Ilee pelIeHne U pa3pemaTb KOHPIUKTHI
Ha OCHOBE COIIACOBAHMS MO3ULIUN U y4ETAa HUHTEPECOB;

(dbopMynupoBaTh, ApryMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHUE;

YMEHUE OCO3HAaHHO MCIIOJIb30BaTh pPEUYEBBIE CPEACTBA B COOTBETCTBUU C 3aJadei
KOMMYHHKAIMH JUIsl BBIPQXKEHUSI CBOMX UYBCTB, MBICJICH U MOTPEOHOCTEH;

IJITAHUPOBAHUS U PETYJISLIMYA CBOEH EATEIbHOCTH;

BJIQJICHUE YCTHOM U MMCBMEHHOM PEYbI0, MOHOJIOTHYECKON KOHTEKCTHON PEYBIO;
dbopMUpOBaHKE U Pa3BUTHE KOMIETEHTHOCTH B 00JIACTH HCIIOJIb30BaHUS MH(OPMALMOHHO-
KOMMYHHMKAIIUOHHBIX TEXHOJIOTH;



(GopMHpOBaHHE M pa3BUTHE SKOJOTMYECKOIO MBIIIJIEHNUSA, yYMEHHE IPHUMEHATh €ro B
MO03HABATENbHOM, KOMMYHUKATUBHOW, COLMAIBHOM TpPAKTUKE U MpopecCHOHATHLHON
OpHUEHTALUH.

IlIpeomemmnoie

dbopMHUpOBaHKE MTEPBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX MPEICTABICHUA O BEIIECTBAX, UX
MPEBPALICHUSAX W MPAKTUYECKOM NPUMEHEHUH; OBJIAJICHUE MOHATUMHBIM ammaparoM Hu
CHMBOJIMYCCKUM SI3BIKOM XHMHUU;

OCO3HaHWE OOBCKTUBHOM 3HAYMMOCTH OCHOB XHMHYECKOM HAyKM Kak oOJsactu
COBPEMEHHOTO  €CTECTBO3HAHMS, XHUMHYECKUX MPEBpPAlICHUM HEOPraHUYECKUX U
OpPraHMYEeCKUX BELIECTB KAaK OCHOBbI MHOTIMX SIBJICHUW >KHUBOM M HEXUBOW IPUPOJBI;
yIIIyOJICHHE MPEACTaBICHUN O MaTeprUaJIbHOM CIMHCTBE MUPA;

OBJIAJICHUE OCHOBAMH XHMHYECKOH TIpPaMOTHOCTH: CIOCOOHOCTHIO aHAIM3UPOBATH W
OOBEKTUBHO OIICHUBATh JKU3HCHHBIC CHUTYallMH, CBSI3aHHBIC C XUMHUCH, HaBBIKAMH
0e3omacHOTO OOpalmIeHuss ¢ BEHIECTBAMHU, HCIOJBb3YeMbIMH B TIOBCEIHEBHOW JKH3HU;
YMEHHEM aHAIM3UPOBATh U TUIAHUPOBATH JKOJIOTMUYECKU OE30MACHOE MOBEICHHUE B IIEISAX
COXPAHEHUS 37J0POBbS U OKPYKAIOIIEH Cpelibl;

dbopMHUpOBaHHE YMEHHUH YCTaHABIMBATh CBA3M MEXKIY pEaIbHO HAOJIOAaeMbIMU
XUMUYECKUMH SIBJICHUSIMH W TPOLIECCAMH, MPOUCXOSAIIUMU B MHUKPOMHUPE, OOBSICHATH
MPUYMHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh MX CBOMCTB OT COCTaBa M CTPOCHHS, a
TaKXe 3aBUCUMOCTb PUMEHEHHUSI BEIIECTB OT UX CBOICTB;

NpUOOpETEHUE OIbITa HWCHOJB30BAHUSA PA3NUYHBIX  METOJOB M3YYECHHSI BEIECTB:
HaONIOJCHUS 3a HMX MPEBPAIICHUSIMH TIPU TPOBEACHUHM HECJIOKHBIX XHMHUYECKHX
SKCIIEPUMEHTOB C HCII0JIb30BaHUEM JJa0OPATOPHOT0 000PY10BaHUS U IPUOOPOB;

[Tnanupyemble pe3yabTaThl U3y4eHUS! Y4eOHOTO TIpeaMeTa

OcHOBHBIE NOHATHSA XUMHUH (YPOBEHb ATOMHO-MOJIEKYJ/ISIPHBIX NPeICTABJICHHI)

BbINYCKHUK HAYYUTCS:

ONUCBHIBATh CBOWCTBA TBEPHABIX, JKUAKUX, Ta3000pa3HbIX BEIIECTB, BBIIEISAS HX
CYLLIECTBEHHBIE ITPU3HAKY;

XapakTepU30BaTh BEIIECTBA 110 COCTaBY, CTPOCHHMIO W CBOWCTBAM, YCTaHAaBJIWBATH
MIPUYMHHO-CIICACTBEHHBIEC CBA3HM MEXKY JAaHHBIMU XapaKTEPUCTUKAMMU BEILIECTBA;
PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IMOHATUH «aTOM», «MOJIEKYJIA», «XUMUYECKUN
AJIIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBO», «BAJICHTHOCTHY», HCIIONb3Ys
3HAKOBYIO CUCTEMY XUMUHU;

n300paxkaTh COCTaB MPOCTEHIINX BEIIECTB C MOMOIIBI0O XUMUYECKUX (POPMYIT M CYHIHOCTh
XUMHYECKHUX PEaKIHUH € TOMOIIBI0 XUMUYECKUX YPaBHEHUN;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO U MOJISIPHYIO MAacChl BEIIECTB, a TaKXkKe
MacCOBYIO JIOJIF0 XMMHUYECKOIO DJIEMEHTAa B COCAMHEHUAX U1 OLCHKU UX IMPaKTUYECKOU
3HAYMMOCTH;

CPaBHUBATH 10 COCTABY OKCHUbI, OCHOBAHMS, KUCIIOTHI, COJIH;

KJIacCU(UIIUPOBATh OKCHJIBI U OCHOBAHUS 110 CBOMCTBAM, KUCJIOTHI M COJIH 110 COCTaBY;
ONMCHIBATh COCTaB, CBOMCTBAa M 3HAuY€HUE (B NPUPOJE U IMPAKTUYECKOW AEATEIBHOCTH
YeJI0BEKA) MPOCTHIX BELIECTB — KUCIOPOJa U BOAOPOJIa;

JlaBaTb CPAaBHUTEIBHYI0 XapaKTEPUCTHUKY XWMHUYECKMX JJIEMEHTOB M  Ba)KHEMIIHX
COCIMHEHUH €CTECTBEHHBIX CEMEUCTB LIEJI0YHBIX METAIIJIOB U IaJIOTE€HOB;

M0JIb30BATHCS J1A0OPAaTOPHBIM 000PYAOBAHUEM U XUMHUUYECKOM MOCY/I0H;



IPOBOJUTH HECIIOKHBIC XUMHUYECKHE OIBITHI M HAONIOACHHS 32 M3MCHECHHSIMH CBOWCTB
BEIIIECTB B MPOIIECCe MX MPEBpaIeHU; COOMIOAAaTh MpaBMiia TEXHUKH OE30MacHOCTU IPH
IPOBE/ICHUHU HAOIOCHHUH U OIIBITOB,;

pa3indyaTtb SKCIICPUMCHTAIbHO KUCIIOTHI U H_[éJ'IO‘-II/I, MOJIb3YACh MHAUKATOPpAMU,; OCO3HABATb
HEOOXOMMOCTh COONIOACHUS Mep Oe30IacHOCTH TpU OOpaIleHHUH C KHUCIOTaMU |
IIEJIOYaMH.

Bbmycmmk noayuum 603MONHCHOCHIb HAYUUMbCA:?

rpaMOTHO 00OpaIaThCs C BEIIeCTBAMU B IOBCETHEBHOM KU3HH,
OCO3HaBaTh HEOOXOAMMOCTH COOIOACHUS IPABHII SKOJIOTHUECKH 0€30MacHOrO MOBE/ICHUS B
OKpY>Karolle NpupoIHON Cpee;
MOHUMATh CMBICI M HEOOXOIUMOCTh COONIOACHHS NPEANUCAHHM, TpeiaracMblX B
MHCTPYKIHUAX MO0 UCTIOIB30BAHUIO JICKAPCTB, CPEJICTB OBITOBOM XUMHUU U JP;
UCIIONIb30BAaTh  NMPUOOPETEHHBIE  KIIOYEBBIE  KOMIETEHTHOCTH TPU  BBINOJHEHUU
UCCIIEIOBATENIbCKUX IPOEKTOB IO HW3YYEHHUIO CBOWCTB, CHOCOOOB TMONy4YeHUS U
pacro3HaBaHUs BELIECTB;
pa3BUBaThb KOMMYHHKATUBHYIO KOMIIETEHTHOCTb, HCIIOJNb3ysd CpEACTBA YCTHOW U
MUCbMEHHOM KOMMYHHUKAIlUM TpH paboTe ¢ TEKCTaMU ydyeOHWKA M JOMOJHUTEIHHOU
JTUTEPATypOH, CIIPAaBOYHBIMU TAOIHUIIAMHU, TPOSBISATH TOTOBHOCTh K YBKEHUIO MHOU TOYKHU
3peHUsI PU 00CYKIACHUU PE3yIbTaTOB BBITIOJIHEHHON PaboThI;
00BEKTUBHO OIICHUBATH HH(DOPMAIIMIO O BEIIECTBAX M XUMHUYECKUX MPOIECCax, KPUTHUECKU
OTHOCHUTBCSI K TICEBIOHAYYHOW WH(pOpMaluu, HEJOOPOCOBECTHON peKiiaMe, Kacarollencs
WCIIOJIb30BAHUSI PA3JINYHBIX BEIIECTB.

IMepuoanyeckuii 3aK0H U MEPUOIUYECKAS CUCTEMAa XMMHYECKHUX 3JIeMEHTOB

. U. MenpaesieeBa. CTpoeHue BeliecTBa

Buinycknuk nayuumca:

KJIACCHU(UITUPOBATH XUMHYCCKHE JIEMEHTHI Ha METAJUIBI, HEMETAJUIBI, SJICMEHTHI, OKCHJIBI U
THIPOKCHIBI KOTOPBIX aM(OTEpHBI, W WHEPTHBIC OJJIEMEHTHI (Ta3bl) JUISI OCO3HAHUS
BAKHOCTH YIOPSAOUYEHHOCTH HAyYHbIX 3HAHUU;

pacKphIBaTh CMBICI Iepuoanyeckoro 3akona /. . Menneneea;

OTMHUCHIBATh U XapaKTEPHU30BaATh TAOIMYHYIO (POPMY MEPHOIUUYECKON CHUCTEMbl XUMUUYECKUX
3JIEMCHTOB;

XapakTepU30BaTh COCTaB AaTOMHBIX SIEp M paclpellelieHue 4Yucia DSJIEKTPOHOB MO
AJIEKTPOHHBIM CJIOSIM aTOMOB XHMMHMUYECKHX 3JIEMEHTOB MaJIbIX NEPHOJOB MEPUOAMYECKOM
CHCTEMBI, a TAK)Ke KaJIUSI B KaJIbIUS;

paznuyaTh BHUJIBI XMMHUYECKON CBA3U: MOHHYIO, KOBAJIECHTHYIO MOJSPHYIO, KOBAJIEHTHYIO
HETIOJISIPHYIO U METAJUTMYECKYIO;

n300pakaTh DJIEKTPOHHO-MOHHBIE (OPMYIBI BEHIECTB, OOPA30BAHHBIX XHUMHYECKUMU
CBA35IMU Pa3HOIO BUJA;

BBIABJISITh 3aBUCUMOCTH CBOMCTB BEIIECTB OT CTPOCHUS HMX KPUCTAIMYECKUX PEIIETOK:
HMOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METANINYECKHX;

XapaKkTepU30BaTh XHUMHYECKUE BJEMEHThl W HMX COEAMHEHUS Ha OCHOBE IOJIOKEHUS
AJIEMEHTOB B MIEPUOAUYECKON cHUCTEME H OCOOEHHOCTEN CTPOSHHS X aTOMOB;

ONKUCHIBATh OCHOBHBIE 3Tamnbl OTKphITHA JI. 1. MeHaeneeBbIM MEpHOIUYECKOTO 3aKOHA U
MEPUOIMYECKON CHCTEMBl XUMHUYECKUX DJIEMEHTOB, JKM3Hb W MHOTO0OpPa3HYI HAy4HYIO
JEATEIIbBHOCTh YUYEHOTO;

XapaKTepU30BaTh HAYYHOE W MHUPOBO33PEHUYECKOE 3HAYEHUE MEPUOIUYECKOr0 3aKOHA U
MEePUOINYECKON CUCTEMbI XUMHYECKUX 3eMeHTOB J[. V1. Menpeneena;

OCO3HaBaTh HAy4YHbIC OTKPBITHS KaK pe3ylbTaT JJIUTEIbHBIX HAOIIOJCHH, OIBITOB,
Hay4YHOU MOJIEMHUKHU, TPEOIOJICHUS TPYAHOCTENW U COMHEHUH.



Buvinycknuk noayuum 603mMO0MCHOCHb HAYYUMBCA:

® 0CO3HaBaTh 3HAYEHHUE TEOPETUUECKUX 3HAHUU IS MPAKTUYECKOMN IEITeIbHOCTH YEJIOBEKa;

® OMKCHIBATh U3YUYCHHBIE OOBEKTHI KAK CUCTEMBI, IIPUMEHSISI JIOTHKY CUCTEMHOTO aHAJIN3a;

® [IPUMEHATH 3HAHUS O 3aKOHOMEPHOCTAX MEPUOJUYECKON CUCTEMbl XUMUYECKUX SJIEMEHTOB
JU1s1 OOBSICHEHHUSI M TIPEJIBUICHUSI CBOMCTB KOHKPETHBIX BEIIECTB;

e pa3BuBaTh HWHQPOPMAIMOHHYIO KOMIETCHTHOCTh IOCPEICTBOM YIIIyOJNEHUs 3HaHUK 00
HMCTOPUHU CTAHOBJIEHUS XUMUYECKOW HAYKHU, €€ OCHOBHBIX MOHATUMN, IEPUOJUYECKOT0O 3aKOHA
Kak OJHOTO W3 Ba)XKHEHIIMX 3aKOHOB MPHUPOJIbI, & TAKXKE O COBPEMEHHBIX IOCTHXKCHUSX
HAyKU U TEXHUKH.

MHuoroo0pa3ue XMuMHYECKUX peaKkmuii
BoinyckHUK HAy4YuTCS:

® OOBSICHATH CyTh XUMHUUYECKHX MPOIIECCOB M UX MPUHIIUITHAIBHOE OTIIHYNE OT (PU3HUCCKUX

® Ha3bIBaTh IPU3HAKH U YCIOBUS MIPOTEKAHUS XUMUYECKUX PEAKIIMil;

® YCTaHABJIWBATh MPUHAICKHOCTh XUMUYECKON PEAKIMK K ONMPEICTIEHHOMY TUIY IO OJTHOMY
U3 KiIacCU(DHUKAIIMOHHBIX MPHU3HAKOB: 1) MO YHCIy M COCTaBy HUCXOIHBIX BEIIECTB H
MPOJIYKTOB peaklUUU (Peakuu COCIUHEHUS, PA3IOKEHHs, 3aMEIIeHUs U oOMeHa); 2) Mo
BBIJICJICHUIO WJIM TIOTJIONMICHUIO TETUIOTHI (PEaKIUU 3K30TEPMUUYECKUE U SHIOTEPMUUYECKHE);
3) 10 U3MEHCHHIO CTEIIEHEH OKHCIICHUS XMMHUYECKUX DJIEMEHTOB (PEaKIMd OKHUCIUTEIBHO-
BOCCTAaHOBUTENbHBIE); 4) 10 oO0paTUMOCTH Ipolecca (peakuuu oOpaTuMmble U
HEOOpaTHMEIE);

® Ha3pIBaTh (PAaKTOPHI, BIUSAIOIINE HA CKOPOCTh XUMHUECKUX PEAKIIHA;

® Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CMEIICHUE XUMHUYECKOTO PABHOBECHST;

® COCTaBJISATH YPAaBHEHUS BJEKTPOJUTUYECKON AUCCOLUMALMM KHUCIIOT, WIEJIOYEH, COJEH;
MIOJIHBIC U COKpAIIEHHBIC HOHHBIC YPAaBHEHUS peakinii 0OOMEHa; YPaBHCHHS OKHCITHTEIBHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIIUH;

® TIPOTHO3HMPOBATH NPOAYKTHl XUMHYECKHX pEaKiui Mo (Hopmynam/Ha3BaHUSM HMCXOIHBIX
BEIIECTB; ONPEICIATh HCXOIHBIC BEMIECTBA 1O (hOpMYyJIaM/Ha3BaHUSM POJIYKTOB PEaKIIHH;

® COCTaBJIATh YpaBHEHHS pEaKUUW, COOTBETCTBYIOIIMUX IOCIEIOBATEIILHOCTH («IIETIOUKE))
MPEBPAIICHUH HEOPTaHUYECKUX BEIIECTB PAa3IMYHBIX KIACCOB;

® BBIIBIATH B MPOIECCE IKCIEPUMEHTa IPU3HAKH, CBUACTEIIBCTBYIOIIME O MPOTEKAaHUU
XMMHYECKON PEaKInu;

® [IPUTOTOBJISITH PACTBOPHI C ONPEACIEHHON MAaCCOBOM /10J1€i paCTBOPEHHOTO BEUIECTBA;

® ONpEeneNsiTh XapakTep Cpeabl BOIHBIX PACTBOPOB KUCIOT M IIEIOYEH MO M3MEHEHHIO
OKpacKU UHJIUKATOPOB;

® [IPOBOJIUTH KA4YECTBEHHBIE PEAKIIMM, TMOATBEPKIAIOIIME HAIWYUME B BOJHBIX PacTBOpPax
BEIISCTB OTACIbHBIX KATUOHOB M aHHOHOB.

Bovinycknuk noayyum 603mMO0MCHOCHb HAYYUMBCA:

® COCTaBJIATb MOJIEKYJSIDHbIE M TOJHBIE HOHHBIE YPABHEHHUS MO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

® TIPUBOAUTH TMPUMEPHI PEAKIUH, MOATBEPKIAIOUIUX CYIIIECTBOBAHUE B3aUMOCBS3U MEXKITY
OCHOBHBIMH KJIACCAMH HEOPTAHUYECKUX BEIICCTB;

® TIPOTHO3UPOBATH PE3YNbTAThl BO3ACHCTBUS Pa3NUYHBIX (DAKTOPOB Ha M3MEHEHHE CKOPOCTU
XUMHUYECKON PEAKIUU.

MHoroo0pa3sue BeuecTs
BbinyCKHUK Hay4YuTCH:
* OIIPENENATh TNPUHAMJIEKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY U3 H3YYEHHBIX
KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCHU/IbI, OCHOBAHUS, KUCIIOTBI, COJIH;
* COCTaBJIATH (DOPMYJIbI BEIIECTB 110 UX Ha3BAHHSIM;



* OMPENEIIATh BAJIGHTHOCTh M CTENEHb OKUCIIEHHUS 3JIEMEHTOB B BEIIECTBAX;

® COCTABJIATH q)OpMyJII:I HCOPTaHUYCCKUX COG,Z[I/IHGHI/II\/JI II0 BAJICHTHOCTAM MW CTCIICHAM
OKHCJICHUS DJIECMEHTOB, a Tak)Ke 3apsjaM HOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTH KHCJIOT,
OCHOBaHUI U COJICH;

* OOBSACHATh 3aKOHOMEPHOCTH HM3MEHEHHS (U3MYECKUX M XHMHYECKHUX CBOMCTB IPOCTHIX
BCIICCTB (MCTEUIJIOB )41 HeMeTaJIJIOB) 1 UX BBICHIUX OKCHOOB, O6pa3OBaHHBIX 9JICMCHTaMH1 BTOPOTO U
TPETHETO MEPUOJIOB;

¢® HAa3bIBATh O6H_[I/Ie XUMHUYCCKHUC CBOP’ICTBa, XapaKTCPHBIC JIA T'pyIlIl OKCHUAOB: KHUCJIOTHBIX,
OCHOBHBIX, aM()OTEPHBIX;

* Ha3pIBaTh OOINME XUMHUYECKHE CBOWCTBA, XapaKTepHBIC IS KAXKAOTO W3 KIACCOB
HEOPraHWYECKUX BEIECTB: KUCJIOT OCHOBAHUM COJICH;

* IPUBOJUTH IIPUMEPHI PEAKLUH, MOATBEPKAAOIMNX XUMUYECKUE CBOMCTBA HEOPIaHMYECKUX
BEIIECTB: OKCHJIOB, KMCJIOT, OCHOBAaHUM U COJICH;

* ONPEACNSATh  BEIIECTBO-OKUCIUTEIb M  BEIIECTBO-BOCCTAHOBUTEIb B  OKHUCIUTEIBHO-
BOCCTaHOBHUTEJIbHBIX PEAKITUAX;

* COCTABJIATh OKHCIUTEIILHO-BOCCTAHOBUTENBHBIM OanaHc (Ui HW3yYEHHBIX DPEAKIIHMiA) 110
MPEJI0KEHHBIM CXEMaM PEaKIINii;

* IpOBOANUTD ﬂa60paT0pHme OIIBITBI, ITOATBCPKAAIOIINEC XHUMUUYCCKHC CBOWMCTBA OCHOBHBIX
KJIACCOB HEOPTAaHMYECKHUX BEIIECTB;

* POBOJIUTH J1a0OPATOPHBIC OIBITHI MO TOJYYEHUIO W COOMPAHUIO0 Ta3000pa3HBIX BEHICCTB:
BOJIOPOJA, KHUCIOPOJa, YIJIEKUCIOro ra3a, aMMHUAaKa; COCTaBJSATh YPABHEHUS COOTBETCTBYIOIIMX
peaKkuuid.

Buvinycknuk nosyuum 603M0MCHOCHI HAYUUMBCA:

* IPOrHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS,

* IPOTHO3UPOBATH CIIOCOOHOCTH BCIISCTBA MPOSIBJISITH OKHUCJIUTEIbHEIC WIIN
BOCCTAaHOBUTEIJILHBIE CBOWCTBA C yT-IéTOM CTEIIEHEN OKHUCJIEHUSA 3JIEMCHTOB, BXOJAIIIUX B €I'0 COCTAaB,

* BBISIBJISITh CYLIECTBOBAHHWE '€HETUYECKON B3aUMOCBSI3U MEX/Y BEIIECTBAMU B PSAY: IPOCTOE
BEILIECTBO — OKCHUJl — TUAPOKCHJ — COJIb;

* XapaKTepru30BaTh 0COOBIC CBOMCTBA KOHIICHTPUPOBAHHBIX CEPHOM M a30THOM KUCIIOT;

* IPUBOJIUTH MPUMEPHI YPaBHEHUM PEaKIIUii, JIeKalMX B OCHOBE MPOMBILIUIEHHBIX CIIOCOO0B
MOJIyYEHUs1 aMMHUaKa, CEPHON KHUCIIOThI, YyT'yHa U CTAJIH;

® OIIUCHIBATH (1)1/131/I‘ICCKI/IC U XUMHYCCKUC IIPOLECCHI, ABJIAIOINIMECA YaCTbIO KpPYroBOpOTa
BEILIECTB B PUPO/JIE;

¢ OpraHMU30BbIBATh, IMPOBOJUTH YYCHUYCCKHUEC NPOCKTHI IO HCCICAOBAHHIO CBOICTB BCIICCTB,
HMMEIOIINX BAXKHOE IPAKTUYECKOE 3HAUEHUE.

Coaep:xanue yueOHOro npeamera, Kypca

Knaccudukanus XuMUYECKHX peakUui: peakluu COEIMHEHUs, pa3jIoKEHUs, 3aMelIeHMUs,
obmeHa. OKHCITUTETbHO-BOCCTAHOBUTENbHbIE peakiui. OKUCINUTENb, BOCCTAHOBUTENb, MPOLECCHI
OKHUCJIEHUST M BoccTaHOBJieHMs. (CocCTaBlieHME YpaBHEHUH OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX
peakIMii ¢ MOMOIIBIO METOa AIEKTPOHHOro OanaHca. TerioBble 3PPEKTHl XUMHUECKUX PEeaKLnii.
OK30TepMUYECKHE U SHJIOTEPMHYECKHE peakiuu. TepMOXMMHYECKHME ypaBHEHMs. Pacué€rbl mo
TEPMOXUMHUYECKUM ypaBHEHUsAM. CKOpPOCTh XUMHYECKMX peakuuid. DakTopsl, BIHAIOIIME Ha
CKOpOCTh XHMMHYecKuX peakiui. IlepBoHauanpHOe mpeacraBieHue o Karanuze. OOpaTumble
peakuuu. [loHATHE O XMMHMYECKOM paBHOBeCHH. XHUMHUYECKHUE PEAKLHUHU B BOIHBIX PACTBOpAX.
OnexktponuTsel U HedNeKTponuThl. Monbl. KatvoHsl m aHuvoHbl. ['mapaTHas Teopusi pacTBOPOB.
DNeKTpoIUTHYECKast TUCCOIUAINS KUCIOT, OCHOBaHUH U coiieil. Criabble ¥ CUIIbHBIE 3JIEKTPOIUTHI.
Crenenp auccouuanuu. Peakiiun HOHHOrO oOMeHa. YCIOBHs TeUEHHUs peakluil HOHHOrOo oOMeHa
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0 KOHIA. XHMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCIUHEHUH B CBETE
MPENICTABICHUA 00 SJICKTPOIUTUYECKON IUCCOIUAIMN W OKHUCIUTEIHHO- BOCCTAaHOBUTEIBHBIX
peakuusx. [lonarue o rugponuse coneil.

Hemeramnbl. Tanorensl. IlonoxkeHne B MNEPUOAMYECKON CHUCTEME XHMMHYECKUX 3JIEMEHTOB,
cTpoeHue nx atomoB. Haxoxnenue B npupoje. Puznueckue 1 XUMUUECKHE CBOMCTBA IaJIOT€HOB.
CpaBHHTENIbHAST XapaKTEPUCTUKA TalloreHoB. [lonmydeHue W MNpUMEHEHHE TaJoreHOB. XJIOp.
dusznyeckue M XUMHUYeckue cpoiicTBa xjopa.llpumenenne xmopa. XmopoBomopona. dusnmyueckue
cBoiictBa. [lonmyuenue. ConsHas kucinora u e€ cosnu. KauecTBeHHass peakius Ha XJIOPUI-HOHBI.
PacnioznaBanue xiopunoB, Opomuaos, noauaoB. Kucnopos u cepa. [lonoxxenue B nepuoaudeckon
CHUCTEME XMMHUYECKUX JIEMEHTOB, CTpoeHHe X aromMoB. Cepa. AiutoTpornus cepbl. Ouznyeckue u
xuMuueckue cBoMcrtBa. Haxoxknenne B npupone. I[lpumenenwe cepel.  CepoBonopo.
CepoBogopoHast kuciora u e¢ coni. KadectBennast peakius Ha cyabpua-uonsl. Oxcuna cepsi(IV).
®uznueckue U xumuueckue cBoiictra. Ilpumenenue. CepHucras kucnora u €€ conu. KauectBenHas
peakiuss Ha cynbdur-uoHel. Oxcun cepwei(VI). CepHas kucinora. XHUMHYECKHE CBOWMCTBA
pa30aBiIeHHON U KOHIIEHTPUPOBAHHOW cepHOi KuCnoThl. KauecTBeHHas peakuus Ha CylIb(paTHOHBI.
XUMHUYECKUE PEaKIMU, JISKAIIME B OCHOBE MOJYYEHHS CEPHOM KHUCIOTHI B MPOMBIIIICHHOCTH.
[IpuMeHeHne cepHOU KUCIOTHI.

Azor u dochop. IlonoxeHne B MEPHUOTUYECCKONM CHCTEME XHUMHYCCKHX JJIIEMEHTOB,
CTpOCHHE MX aToMOB. A30T, (U3NYECKHUE U XUMHUYECKHE CBOMCTBA, MOJTYYEHHE M IPUMEHEHHE.
KpyroBopor azora B npupone. AMmuaxk. @u3nyeckre 1 XMMAYECKUE CBOMCTBA aMMHAaKa,
nonydyenue, npumeHenue. Conu aMMoHusA. A30THas Kuciota U €€ cBoiicTBa. OKHUCIUTEIbHBIE
CBOMCTBa a30THOM KucaOTHI. [lonydeHure a30THON KUCIOTHI B 1a0oparopun. XUMUYECKHE PEaKIIUH,
JieXale B OCHOBE IOJYYEHHs] a30THOM KHUCIOTHI B IMPOMBILUIEHHOCTU. [IprMeHeHne a3oTHOM
KkucnoThl. CoM a30THOHM KHUCIIOTHI U X NMpUMeHeHue. A30THbIe ynoopenus. @ocdop. Amtorpomws
dbochopa. Dusnueckue u xumuueckue cpoictBa ¢docdopa. Oxcua dochopa(V). DochopHas
kuciota u e€ conu. ochopubie yanoOpeHusi.

VYrinepon u kpemHuil. llonoxkeHue B NMEepUOAMYECKOW CHUCTEME XMMHUYECKUX 3IIEMEHTOB,
CTPOEHHE UX aTOMOB. Yriepoa. Aiorponus yriaepona. dusmyeckue u XMMUYECKHE CBOMCTBA
yriaepona. AncopOuusi. YrapHblii ras, cBoiicTBa M (DM3HOJIOTHYECKOE JCHCTBHE HA OpPraHU3M.
VYrnekucnelii ra3. YrosibHas kuciora u e€ conu. KauecTBeHHast peakuusi Ha KapOOHaT-HOHBI.
Kpyrosopor yraepona B mnpupoae. Opranuueckue coeauHeHus yriepona. Kpemnuit. Oxcupg
kpemuusA(IV). KpemuueBass kucinora u e€ conmu. Cmexno. Llemenm. Metamnbl. Ilonoxenue
METaUIOB B TNEPUOJUYECKON CHUCTEME XHMHYECKUX JJIEMEHTOB, CTPOEHHE HMX aTOMOB.
Merainmnueckass  cBsi3b.  (PU3MYECKHE CBOMCTBA METAUIOB. PsJ  aKTMBHOCTH  METaJUIOB
(PMEKTPOXUMHUYECKUI pSANl HAMpPsSHKEHWM METaluioB). XUMHUYECKHe CBoiicTBa MeTaimioB. OoOmrue
crocoObI nmoay4yeHus: MeTauioB. CIuiaBbl METANIJIOB.

[[{enounble Metambl. [lonoxkeHue WIENOYHBIX METANIOB B TMEPUOIUYECKON CHCTEME,
cTpoeHue ux aromoB. Haxoxnenue B npupojae. Ousnyeckne U XUMUUECKHE CBOMCTBA MIEIOYHBIX
MeTauioB. [IpruMeHeHue menouHbIX MEeTaIoB U uX coenuHeHuil. lllenoyno3emenbHble METaIbI.
[TonoxxeHre HIETIOYHO3EMENbHBIX METAJUIOB B MEPUOJUYECKOM CHCTEME, CTPOEHHME HUX aTOMOB.
Haxoxnenue B npupoje. Maruuii U KaJlblLiMi, UX BakHeWIIUe coeluHeHus. KECTKOCTh BOJBI U
crocoObl €€ ycrtpaHeHus. AmtoMuHuil. [lonokeHne allOMUHUS B TIEPUOJUYECKONW CHCTEME,
cTpoeHue ero aroma. Haxoxaenue B npupoje. Pu3nueckue 1 XMMUYECKHE CBOWCTBA AIIFOMUHUSA.
[Ipumenenue amomMuHus. AMGOTEpHOCTh OKCUIA U THApoKcuaa antomMunus. XKenezo. [lonoxenue
xKeje3a B IEPUOJUYECKON CUCTEME, CTpoeHHue ero aroMa. Haxoxaenue B npupojae. Puznueckue u
XUMHUYECKHE CBOMCTBA jkKelle3a. BakHEHITMEe COCNMHEHMS Kejie3a: OKCHUIbI, TUAPOKCUABI U COJH
xene3a(ll) u sxeneza(Ill). KauectBennsie peakiuu Ha noHsl Fe2+ u Fe3+ .

[Ipeamer oprannueckor xumuu. Heopranwueckue W OpraHUYECKHE COEIMHEHHMs. YTIepox —
OCHOBA ku3HU Ha 3emiie. OCOOEHHOCTH CTPOCHHSI aTOMa YTIepoAa B OPraHUYECKUX COSTUMHEHUSX.



VYrneronoponasl. IlpenenbHple (HACHIIEHHBIC) YIJIEBOIOPOAL. MeTaH, 3TaH, MpomaH —
NpOCTEHIIMNE  TMPEACTAaBUTENN  NPEACTbHBIX  yriieBonoponoB.  CTpykTypHblE  (HOpPMYIIBI
YIJIEBOJAOPOAOB. ['OMOIOrMYECKUH psi/i IPEAENbHBIX YIIIeBO1OPOa0B. I'omonoru. dusnyeckue u
XMMHUYECKHUE CBOICTBA MPEAEIBHBIX YIIIEBOAOPOI0B. Peakiuu ropenus u 3amemenus. Haxoxnenue
B MPUPOJE NpeleibHbIX YriieBoAopoaoB. [IpuMenenne merana. HenpenenbHble (HEHACHIIIEHHBIE)
YIJIEBOAOPOABl. OTHICHOBBIM Psii HENpPENENbHBIX YIJIEBOAOPOAOB. OTuieH. Pusznueckue Hu
XUMHUYECKHE CBOMCTBa 3TWiIeHA. Peakius npucoeamHeHus. KauecTBEHHbIE peakUUy Ha STUJICH.
Peakuust nomumepusauuu. Ilommdtunen. IlpumeHneHue  STuineHa.  ALETUIICHOBBIA  psift
HEIpEAeNIbHBIX YIIIEBOA0PO10B. AueruieH. ColicTBa aueruieHa. [Ipumenenue aneruieHa.
[TpousBoaHbIe yriieBo10poa0B. KpaTkuii 0030p OpraHMUECKUX COSTMHEHHUN: OTHOATOMHBIE CITUPTHI
(MeTaHOJ1, 3TaHOJT), MHOTOATOMHbBIE CIIUPTHI (ITHIICHIJIUKOJIb, TIUIIEPUH ), KAPOOHOBBIE KUCIOTHI
(MypaBbUHAs, YKCyCHas), CJIOKHBIE 3(HUPBI, XHUPBI, YIIEBOIbI (TJIIOKO3a, Caxaposa, Kpaxmal,
LEJUTI0I03a), AMUHOKHUCIIOTHI, Oenku. Ponb OenkoB B opranusme. [ToHATHE O BHICOKOMOJIEKYIISIPHBIX
BeulecrBax. CTpykTypa IIOJIMMEPOB: MOHOMEp, IOJIUMEp, CTPYKTYpPHOE 3BEHO, CTENEHb
nonumepuzauuu. [lonuatunes, noaunponuieH, NoJINBUHUIXIOPUI.

YyeOHo-TeMaTHYECCKHI IJIAH MO0 XUMMH 8 KJjace

Ne | OcHoBHbIe 6510KH (pa3aesnbl) Kon-Bo vacoB Kou-Bo Koin-Bo
MPAKTHICCKUX KOHTPOJIBHBIX
pabor pabor
1 Beenenue 3 - -
2 Mertasibl 16 1 1
3 Hewmeranisl 25 2 1
4 [lepBoHauasbHbIE 13 1 -

npeaACTaBJICHUA 00
OpPraHn4YCCKuUX BCHICCTBAX

5 XUMHSA U )KU3HD 8 1 -

6 [ToBTOpEHUE OCHOBHBIX 5 - 1
BOIIPOCOB Kypca 9 Kiacca

7 Htoro 70 5 3




