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Camuiax 2023 r.




MHHOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma ormpenenser cojAep)KaHHe XMMHUYECKOH MOJrOTOBKH y4alluxcs B
I'KOY Pl «Camunmaxckass COIIl» XyH3aXCKOro paillOHa u cocraBieHa Ha OCHOBE
npumepHoil s yuyeObnukoB [.E.Pymsutuca, O&.I.®Denpamana. 10-11 wimaccsr  M.:
[IpocBemienue», 2018 r.

VYuebublii npeamer msydaercs B 11 kmacce, paccumtan Ha 34 waca (lu B Hexmemo).
ba3oBeiM yueOHBIM MOCOOMEM [uId H3y4deHHs IpeamMera siBisierca ydeOHuk 11 kmacca juist
obmieoOpazoBarenbHbIX yupexaeHuii Pymutuc I'. E., @enpaman @. I'. «Xumus. 11 xmace.» -
M.: [Ipocemienue, 2016r;

Pabouass mporpamma oOecrnieunBaeT IOCTHIKEHHUE IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOCHMS
OCHOBHOM 00pa30BaTEIHLHON MPOTPaMMbl OCHOBHOT'O O0IIIET0 00pa3oBaHuUs.

Temarnueckoe MJIAHUPOBAHUE COCTaBIEHO B COOTBETCTBUM C 0a30BbIM YyueOHuUKOM 11
KJjlacca. ABTOpCKasi mporpaMma yIuloTHeHa Ha 1 yac.

JlanHbIE M3MEHEHUS aBTOPCKON MporpamMmbl ObUIM OCYIIECTBJIEHBI B COOTBETCTBHM C
y4eOHBIM IIJIAHOM ILKOJIbI, B KOTOPOM Ha u3yyeHuu xumuu B 11 kiacce Bbaensercss 1 yac B
Henento (34 4. B y4. ron).

Kypc «Xumus» umeeT KOMIUIEKCHBIM XapaKTep, BKIIIOYAET OCHOBBI OOIIeH, HEeOpraHu4ecKon
xumun. ['1aBHOW myeel SBISIETCS co3qaHue 0a30BOrO KOMIUIEKCA OTIOPHBIX 3HAHUHM MO XUMHH,
BBIPAKEHHBIX B (hOpPME, COOTBETCTBYIOIIEH BO3PACTY yUaIUXCS.

Benymast poJib B paCKpeITUH COAEpKaHUA Kypca XuMuU |1 Kiacca mpuHaIIexuT
AIIEKTPOHHOU TEOPUH, IEPUOIUIECKOMY 3aKOHY U CHCTEME XMMHUECKUX 3JIEMEHTOB Kak
HauboJee 00IKUM HaydYHbIM OCHOBAM XMMMHU. B TaHHOM Kypce cucTeMaTH3upyroTCs,
000011at0TCS ¥ YIITYOJISIOTCS 3HaHUS O paHee U3YYEHHBIX TEOPUSX U 3aKOHAX XUMUYECKOM
HayKH, XUMHYECKHUX Ipolieccax u nmpousBojcTBax. CoaeprkaHue 3TUX pa3/ieIoB XUMUU
PacKpbIBaeTCsl BO B3aUMOCBSI3U OPraHMYECKUX U HEOPTaHUUECKUX BEIIECTB.

JlanHas mporpamma npeaycMaTpuBaeT GOpMUPOBAHHUE Y yUalTUXCsl 001eydeOHbIX YMEHUHN U
HABbIKOB, YHUBEPCATIBHBIX CIIOCOOOB IESATENLHOCTU U KIFOYEBBIX KOMIETCHLIUH.

JIaHHBII KypC HaNpaBiIeH Ha:

. OCBOCHHE 3HAHUI 0 XUMHUYECKOH COCTaBJ'IHIOH_[eﬁ CCTCCTBGHHO'HaquOfI KapTUHBI MHUpa,

*  OBJIQJICHHE YMEHUSAMHU MPUMEHSTH MOTYUSHHbIE 3HAHUS JJIs1 00BSCHEHHS pa3HOOOpa3HbIX
SIBJICHUN OKPY’KAIOILIEro MUPA;

*  Pa3BUTHUC INIO3HABATCIIbHBIX HHTEPECOB N MHTCIJICKTYAJIbHBIX CIIOCOOHOCTEH B mponecce
CaMOCTOATCIBHOI'O HpI/IO6peTCHI/IH XAMHYECKHUX 3HAHUM C UCIOJIb30BaHUEM Pa3INIHbIX
HCTOYHHUKOB I/IH(I)OpMaI_II/II/I;

*  BOCHHTaHUE YOSKJICHHOCTH B MO3UTUBHOM POJIM XMMHUH B )KU3HU COBPEMEHHOTO
0O0IIIeCTBA;

. IMPHUMCHCHUC MMOJIYYCHHBIX 3HAHWUH U YMeHI/Iﬁ JJIA 0€30I1aCHOTO MCIIOIL30BaHUs BCIICCTB
1 MaTCpHraJioB B 6bITy 1 Ha MPOU3BOACTBE, I IMIPECAYIPECIKACHUA ﬂBHCHHﬁ, HaHOCAIIINX
Bpca 3A0POBbIO YCIIOBCKA U OKPY)KaIOH_[efI cpeac.

[Tporpamma oOecrieunBacT COBPEMEHHOE KaueCTBO 0Opa30BaHMs MO0 XMMUU Ha OCHOBE
YCBOEHHSI 00513aTEIbHOI0 MUHUMYMa COJICpP’KaHus 00pa30BaTeIbHOMN MPOrpaMMBbl CPEIHETO
(momHOTO) 00I1IET0 00pa30BaHUS.

[nanupyemMble Pe3yJibTAThl H3YYEHHUSI YIEOHOI0 MpeaMeTa « XHUMUs»:
B pesynbrare m3ydeHuss yueOHOro mnpeamera «XWMHsS» Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus:
BbInycKHHK HAy4YUTCSI:




packpeIBaTh Ha MpHUMEpax poJib XUMHUH B (JOPMUPOBAHUU COBPEMEHHOW HAay4HOM
KapTUHBI MUpa U B IPAKTUYECKON AESITEIbHOCTH YEJI0BEKA;

JEMOHCTPUPOBaTh HAa IpPUMEpax B3aUMOCBS3b MEXKIYy XUMHEH U JApYyruMU
€CTECTBEHHBIMU HayKaMU;

pacKpbIBaTh Ha IpUMeEpax MOJIOKEHUS TEOPUH XUMHUecKoro ctpoenust A.M. bytieposa;
noHuMaTh pusndeckuii cmoicn [lepuonuueckoro 3akona J[.M. MenneneeBa u Ha €ro
OCHOBE OOBSCHATH 3aBUCUMOCTh CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00Pa30BAHHBIX UMH
BELIECTB OT IEKTPOHHOT'O CTPOEHUSI AaTOMOB;

OOBSICHATH MPUYMHBI MHOTOOOpa3Hs BEIIECTB Ha OCHOBE OOIIMX MPENCTAaBICHUH 00 MX
COCTaBE€ U CTPOCHUH;

MPUMEHATh MpaBUja CUCTEMaTUYECKOW MEXIyHapOoJHOW HOMEHKIJIATyphl Kak CpeiCcTBa
pa3nuyeHus U UISHTH()UKALNY BEIIECTB M0 UX COCTaBY U CTPOCHUIO;

COCTaBJIATh MOJIEKYJISIPHBIE U CTPYKTYpHbIE (DOPMYJIbI OPraHMYECKHX BEIECTB Kak
HOcHTeNeH MH(POPMAIK O CTPOCHHH BEIIECTBA, €r0 CBOMCTBAX M MPUHAIICKHOCTH K
OTPEJIEIEHHOMY KJ1acCy COEAUHEHUI;

XapaKTepU30BaTh OPraHWYECKUE BEIIECTBA IO COCTaBY, CTPOCHHUIO U CBOICTBaM,
YCTaHABJIMBATh MPUYMHHO-CJIEJICTBEHHBIE CBSI3U MEXJY JaHHBIMU XapaKTEepUCTHKAMH
BEIIECTBA;

MPHUBOANTH TPUMEPHl XUMHUYECKHX pPEaKIUi, pacKphIBAIOIINX XapaKTepHBIE CBOMCTBa
TUNUYHBIX ~ TPEICTaBUTENIEH  KJIACCOB OpPraHMYECKUX BEIIECTB C LEIbI0  HUX
UIEHTUPUKAIIMN 1 00bsICHEHUS 007aCcTU IPUMEHEHUS;

MIPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAaHUSI XUMUYECKUX peakUUid Ha OCHOBE 3HAHWUM O
TUTIAX XMMHUYECKOH CBS3M B MOJIEKYJIaX PEAareHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;
WCIOJIb30BAaTh 3HAHUS O COCTaBE, CTPOCHUM W XUMHUYECKHUX CBOWCTBAxX BEIIECTB IS
0€30MacHOT0 NPUMEHEHUS B IPAKTUUECKOH eATeIbHOCTH;

MIPUBOJIUTH MPUMEPHI MPAKTUYECKOTO HUCIOJIb30BAHUS MPOIYKTOB NepepaboTku HEPTH U
MPUPOJTHOTO Ta3a, BHICOKOMOJIEKYJIIPHBIX COEIMHEHUH (MOJMATHIIEHA, CUHTETHYECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);

IIPOBOJIUTH OTBITHI 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB: TIIUIEPUHA, YKCYCHOMU
KHCJIOTBI, HENpPEIeNbHbIX )KUPOB, TIIIOKO3bl, KpaxMasa, OEIKOB — B COCTAaBE IHUILEBBIX
MPOJYKTOB U KOCMETHYECKUX CPELICTB;

BIIaJIeTh IIPAaBUJIAMM M IpueMaMy 0€30MacHON paboThl ¢ XMMHUYECKUMH BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBAHUEM;

yCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKLIMU M CMEIIEHUS XUMUYECKOTO
paBHOBECUS OT PA3JIUYHBIX (DAKTOPOB C LENBIO ONpPENEICHUS] ONTUMAJIBHBIX YCIOBHUH
MPOTEKaHHsI XUMUYECKHX MPOLIECCOB;

IPUBOAUTH MPUMEPBI THPOJIN3A COJIEN B IOBCEITHEBHOM JKU3HU YEIIOBEKa,

IPUBOAUTH HPUMEPbl  OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX pPEAaKUUMH B  HPUPOE,
IIPOU3BOICTBEHHBIX MIPOLIECCAX U )KU3HEAEATEIbHOCTH OPIaHU3MOB;

IPUBOJAUTH TPUMEPbl XUMMUYECKMX PEAKIMH, PACKPBIBAIOLIMX OOLIMEe XUMHUYECKUe
CBOMCTBA MPOCTHIX BELIECTB — METAJIJIOB U HEMETAJLIOB;

IIPOBOJIUTh PAcyeThl Ha HAXOXKJICHHE MOJIEKYJSAPHOM (QOpMyibl YrieBojaopoja IO
IPOJYKTaM CropaHuss M IO €ro OTHOCHTEIbHON IUIOTHOCTH M MAacCOBBIM JOJISIM
3JIEMEHTOB, BXOJISIIMX B €0 COCTAaB;

BIaJIeTh NpaBUWiIaMU O0€30MacHOro oOpalleHHusl ¢ €IKUMHU, TOPIOYMMU M TOKCUYHBIMU
BELIECTBAMH, CPEICTBAMU OBITOBOI XMMHUU;

OCYIIECTBIATh MOMCK XMMHUYECKOH HH(pOpMalMU IO HA3BAHUAM, HACHTU(PHUKATOPaM,
CTPYKTYpPHBIM (hopMysiaM BEIIECTB;

KPUTHYECKH  OLEHMBaTb W  HHTEPHPETUPOBATh  XUMHUYECKYIO  HH(OpPMAIHIO,
COJIepKalyIocs B COOOIIEHHX CPEeAICTB MaccoBoi MH(popmanuu, pecypcax MHTepHerta,
HAy4YHO-TIOMYJISIPHBIX CTaThsIX C TOYKH 3PEHUsS] €CTECTBEHHO-HAYyYHON KOPPEKTHOCTU B
LIEJIAX BBISIBJICHUS OLIMOOYHBIX CYKJIEHUH U (OPMHUPOBAHUS COOCTBEHHON MO3ULINH;
MPEJCTABIATh MYTU PELIeHUs TT00albHBIX MPOOJIeM, CTOSIIUX Hepes YeIOBEYECTBOM:
9KOJIOTUYECKUX, JHEPTeTHUECKUX, CHIPbEBBIX, M POJIb XMMHUHU B PEILIEHUH STHX MPOOIIEM.



BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHThCS:

*  ULIIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUE U IBONIOYUIO OP2AHUYECKOU XUMUU KaK
HAYKU HA PA3TUYHBIX UCMOPUYECKUX IMANax ee pazeumusi,

*  UCNONB308AMb MEMOObl HAYYHO20 NO3HAHUSA NPU BbINOIHEHUU NPOEKMO8 U Y4eOHO-
UCCe008amMenbCKUX — 3a0ay  NO  U3VHEHUI0  C8OUCMS, CNHOCOD08  NOMYYEHUs U
PACNO3HABAHUSL OP2AHUYECKUX BeU eCNE;

*  00vACHAMb NpUpPoO0y U CHOCOObl 00PA308AHUSA  XUMUYECKOU C8A3U. KOBANEHMHOU
(NONAPHOU, HENONAPHOLL), UOHHOU, MEMALIUYECKOU, 8000POOHOU — C Yelbl0 ONpedeeHuUs
XUMUYECKOU AKMUBHOCTNU e eCns,

*  YCMAHABIUBAMb 2EHEMUYECKVIO C653b MeNCOY KIACCAMU OP2aHUYecKUx 8eujecms Ois
000CHOBAHUS NPUHYUNUATLHOU B03MONCHOCMU NONYYEHUS OP2AHUYECKUX COeOUHeHUll
3A0aHHO20 COCMABA U CIMPOEHUS,

*  YCMAHABIUBAMb 83AUMOCEA3U MedXHCOY (pakmamu u meopueti, NPUYUHOL U CLeOCmEuem
npu amanuse npooOIeMHbIX Cumyayuil U 0O0CHOBAHUU NPUHUMAEMBIX peuleHUll Ha 0CHO8e
XUMUYECKUX 3HAHUU.

Y4eHUuK HA 6230BOM YPOBHE MOJYYHT BO3MOKHOCTH HAYYUTHCS:

UCNOIbL3086aMb  Memoobl HAYYHO20 NO3HAHUA NPU  BbINOJHEHUU NPOEKmo8 U Y4eOHOo-
UCC1e008amMeNnbCKUX 3a0ay NO U3YYEHUIO CBOLCMS, CnOC0O08 NONYYeHUSs U PACNO3HABAMUSL
gewecms,

00BACHAMb NPUPOOY U CROCOOBLI 0OPA308AHUSL XUMULECKOU C853U. KOBANEHMHOU (NOJAPHOU,
HENONAPHOU), UOHHOU, MEeMALIU4ecKol, B8000POOHOU — C UYelbl ONpedeseHUss XUMUYECKOU
AKMUBHOCMU BeUecms,

VCMAHABIUBAMb 2eHEMUYECKVIO C853b MeHCOy KIACCAMU OP2AHUYECKUX U HeOp2aHUudecKux
gewecmas 0.1 000CHOBAHUS 83AUMOCBA3U.

VCMAHABIUBAMYb B3AUMOCEA3U MeHCOy hakmamu u meopuel, NPUYUHOU U cledcmeuem npu
ananuze npobIeMHbIX CUmMyayull U 000CHO8AHUU NPUHUMAEMBIX PeuleHUli Ha OCHO8e XUMUYECKUX
3HaHUIl.

IIpeameTHbIe pe3yabTaThl (0a30BbI YPOBEHB):

1) chopMHUPOBAHHOCTD MPEACTABICHUN O MECTE XUMHHU B COBPEMEHHON HAyYHO# KapTHHE
MUpa; IOHUMAHUE POJIK XUMHUHU B (POPMHUPOBAHUU KPYro30pa U PYyHKIIUOHATBHON
IrPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHs] TPAKTUYECKUX 3a]1ay;

2) BIaJCHUE OCHOBOIOJArAIOIIMMU XUMUYECKUMH MOHITUSAMH, TCOPUSIMHU, 3aKOHAMHU H
3aKOHOMEPHOCTSIMU; YBEPEHHOE M0JIb30BaHNE XUMUYECKON TEPMUHOJIOTHEH U
CUMBOJIUKOI;

3) BiajeHHEe OCHOBHBIMU METOJAMHU HAYYHOTO MO3HAHHSI, HCIIOIb3yEMbIMH B XUMHUH:
HaOI0/IeHNEe, OMUCaHKe, U3MEPEHHUE, SKCIIEPUMEHT; YMeHHE 00pabaThIBaTh, OObSICHSTD
PE3yNbTaThl MPOBEIECHHBIX OIMBITOB U JENIAaTh BBIBOJIbI; TOTOBHOCTh U CIOCOOHOCTh
METO/IbI IO3HAHUS MIPH PEIICHUN MTPAKTHYECKUX 3a/1a4;

4) chopMHPOBAHHOCTH YMEHHUS 1aBaTh KOJMUYCCTBEHHBIC OLIEHKH U MMPOBOIUTH PACUCTHI
M0 XUMUYECKUM (POpMYJIaM U YPaBHEHUSIM;

5) BiajeHue MpaBUIIaMH TEXHUKH 0€30TIACHOCTH TIPH UCTIOJIb30BAHU M XUMHUYECKUX
BEIIECTB;

6) chopMHUPOBAHHOCTH YMEHHSI KJIACCH(PHUIIUPOBATH OPraHUIECKUE BEIIECTBA U PEAKIIUH
IO pa3HbIM MPU3HAKAM;

7) chOopMHUPOBAHHOCTH YMEHHsI OTIUCHIBATH U Pa3IndaTh U3YYSHHBIE KIIACCHI
OpPraHMYECKUX BEIIECTB;

8) chopMUPOBAaHHOCTH YMEHUS JIeIaTh BBIBOIbI, YMO3AKIIOUCHHUS U3 HAOIIOICHUH,
XUMHYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBONCTBA HEM3YUYCHHBIX BEIIECTB IO
aHAJIOTUH C U3YYEHHBIMU;



9) chopMUPOBAHHOCTh YMEHUS CTPYKTYPUPOBATh U3YUCHHBINH MaTepPHal K XUMUYCCKYIO
MH(POPMAIINIO, TIOTYYAEMYIO U3 Pa3HBIX HCTOYHUKOB;

10) copmMHpOBaHHOCTH COOCTBEHHOW MO3HIIUH 110 OTHOIICHUIO K XUMUYECKOM
nH(MOpPMALIUH, TIOTYIaeMOU U3 Pa3HBIX UICTOYHHUKOB;

11) chopMHPOBAHHOCTH YMEHHSI aHAIIM3UPOBATH M OIICHUBATH MMOCIICACTBUS
MIPOU3BOJICTBEHHON U OBITOBOM JAESITETLHOCTHU, CBA3aHHOU C IepepaboTKOM
OpPraHUYECKUX BEIIECTB;

12) oBiajicHuEe OCHOBAMHU HAy4YHOTO MBIILJICHUS, TEXHOJIOTUEH UCCIIeI0BATEIbCKOM 1
MPOEKTHOM JEATEITbHOCTH

13) chopMHPOBAHHOCTH YMEHHSI IPOBOAUTH SKCIIEPUMEHTBI Pa3HOM JHIAKTHYECKOM
HaIPaBJIEHHOCTH;

14) chopMHPOBAHHOCTH YMEHHSI OKa3bIBATh MIEPBYIO MOMOIIIb [TPH OTPABJICHHUSX, 0KOTAX U
JPYTUX TPaBMax, CBSI3aHHBIX C BELLIECTBAMU U JaOOPATOPHBIM 000pYJOBaHUEM.

MertanpeamMeTHbIe pe3yJibTaThl:

1) chopMUPOBAHHOCTH YMEHUS CTAaBUTh ISJTU U HOBBIC 33/1a4M B y4eOe U MO3HABATEIILHON
NeSITENIbHOCTH;

2) OBIIaJICHHE MPHEMaMH CAaMOCTOSITEILHOTO IJIAHUPOBAHUS ITyTEeH JOCTHKCHUS 1IEH,
yMeHus BBIOUpaTh 3G (HEKTUBHBIE CTIOCOOBI pEIICHHST Y4eOHBIX U TTO3HABATEIIbHBIX
3azay;

3) chopMHUPOBAHHOCTH YMEHHSI COOTHOCUTH CBOU JICHCTBUS C TUNIAHUPYSMbIMU
pe3yibTaTami;

4) chopMHPOBAHHOCTH YMEHUS OCYIIECTBIISITh KOHTPOJIb B ITPOIIECCE IOCTHKECHUS
pe3yibpTara, KOppEKTUPOBATh CBOM JIEUCTBUS;

5) chopMHUPOBAHHOCTH YMEHHS OIIEHHBATDH MTPABUIBHOCTD BBIMOJIHEHHUS YUCOHBIX 3a/1a4 U
COOTBETCTBYIOIINE BOZMOXXHOCTH MX PEIICHHUS;

6) chopMHUPOBAHHOCTH YMEHUS aHATM3UPOBATh, KIIACCH(PHUIIMPOBATEH, 0000IIATh,
BBIOMPATh OCHOBAHUS M KPUTEPHHU ISl YCTAHOBJICHUS IPUYUHHO -CJIEICTBEHHBIX
CBSI3EH;

7) chopMHUPOBAHHOCTh YMEHUS MPHOOPETATh U MPUMEHSATH HOBBIC 3HAHHS,

8) chopMHUPOBAHHOCTH YMEHHS CO3/1aBATh MPOCTEUIIINE MOJICITH, UCTIOJIb30BATH CXEMBI,
TaOJIUIBI, CHMBOJIBI JIJIS1 pelIeHHs YUeOHBIX U M0O3HABATEIbHBIX 33/1a4;

9) oBnajseHHEe HAa BBICOKOM YPOBHE CMBICIIOBBIM YTEHHEM HAayYHBIX TEKCTOB.

10) chopmupoBaHHOCTH YMEHHS (DHEKTHBHO OPraHU30BaTh y4eOHOE COTPYIHHYCCTBO U
COBMECTHYIO JAEATEIbHOCTb, PA00OTaTh HHAMBUAYAIBLHO C YYETOM OOIMX UHTEPECOB;

11) chopMHUPOBAHHOCTH YMEHHUSI OCO3HAHHO MCIIOJIb30BaTh PEUEBbIC CPEICTBA B
COOTBETCTBUHU C 33/1a4aMi KOMMYHHKAIUH;

12) BbICOKHiT YPOBEHb KOMIICTEHTHOCTH B 00J1acTH Hcojp3oBanus UKT;

13) chopMHUPOBAHHOCTH IKOJOTUIECKOTO MBIIIICHUS,

14) chopMUPOBAHHOCTH YMEHHUS TIPUMEHSTH B TI03HABATE/ILHON, KOMMYHUKATHBHOM 1
COILIMANILHOM MPaKTUKE 3HAHUS, IOJYyYCHHbIE TIPU U3YUYEHUU MIpeIMeTa.

byayr cpopmupoBansl
JInyHOCTHBIE Pe3yIbTATHI:

1) chOopMHUPOBAHHOCTD TOJIOKUTEIHHOTO OTHOIICHHSI K XUMHH, YTO 00YCIIaBIMBAET
MOTHBAIUIO K y4eOHOH JeaTeIbHOCTH B BEIOpaHHOM cdepe;

2) chOpMHUPOBAHHOCTH YMEHHSI PEIIaTh MPOOIEMbI TOUCKOBOTO U TBOPYECKOTO
XapakrTepa;

3) chopMHUPOBAHHOCTH YMEHHSI TPOBOIUTH CAMOAHAIIM3 M OCYIIECTBIATH CAMOKOHTPOJIb
U CaMOOLIEHKY Ha OCHOBE KPUTEPUEB YCIIELIHOCTH;

4) chopMHPOBAHHOCTH TOTOBHOCTH CJI€I0BATh HOPMaM MPHUPOIO U
3/I0pOBbECOEpPEraroIero MNoBeICHHS;

5) chopMUPOBAHHOCTH MTPOYHBIX HABBIKOB, HATIPABJICHHBIX Ha CAMOPA3BUTHE YEPE3
camo00pa3oBaHue;

6) chopMHUPOBAHHOCTH HABBIKOB MPOSIBJIICHUS MIO3HABATEILHON MHUIIMATHBBI B YUCOHOM
COTpyaHUYECTBE/



COJAEPKAHME YYEBHOI'O ITPE/IMETA

11 kaacc (34y; 14. B Hexemno)

TeopeTrudeckne 0OCHOBbI XMMHH

Baxneiimre XxuMu4yecKue MOHATUS U 3aKOHBI. XUMHYECKUH 3JIEMEHT. ATOMHBIM HOMED.
Maccosoe uncio. Hyknuasl. Pagnonyknuasl. 30Tomsl.

3aKOH COXpaHEHMsI MacChl BEIECTB. 3aKOH COXpaHEHUsS M TMPEBPAIICHHS SHEPTHUH.
JledexT macchl.

[lepuoanyecknid 3akoH. ONeKTpoHHas KoHpurypamus. ['padudeckas sneKTpoHHAS
dopmyna. PacrpenencHue JIEKTPOHOB B aTOMaxX JIEMEHTOB MAaJIbIX M OOJBIIMX IEPHOJIOB, S-,
p-, d-, f-amementsl. JlantaHougpl. AKTHHOHBI. VICKYCCTBEHHO TMOJYYEHHBIC JJIEMEHTHI.
BanentHocTh. BaneHTHbIE BO3MOKHOCTH aTOMOB. BOo1opogHbIE COETUHEHUS.

Crpoenue BemectBa. MonHas cBsi3b. KoBaneHTHas (MOJsipHas M HEMOJIAIpHAs) CBS3b.
OnexTpoHHas popMmyna. Meraminyeckas cBa3b. BogoponHas cBs3b.

I'uOpunn3anust aTOMHBIX OpOUTAIEH.

Kpucranisi: atToMHbIE, MOJIEKYJISIpHBIE, HOHHBIEC, METAJUIMUECKHE. DIeMEHTapHas s4eiika.

[Homumopdusm. Tlonumopdusie Mmoaudpukannu. Amnorponus. M3omepus. 'omomnorus.
XUMUYECKUN CUHTES.

Xumuueckue peakiuu. OKUCIUTETbHO-BOCCTAHOBUTEbHBIE peakiuu. Peakimu
pasNioKeHUs1, COCTMHEHHUSI, 3aMEICHHs, 00MEHa. DK30TEPMHUYECKUE U DHIOTEPMUUIECKIE
peakuu. ObpaTuMbie U HeoOpaTUMBbIe peakiuu. TermmoBoit 23 dekt peakunu. 3akoH ['ecca.
Tepmoxumuueckue ypaBHeHus. Tennora oOpa3oBanus. Teniaora cropaHusi.

CKOpOCTh XMMHUYECKOHN peaklini. AKTUBUPOBAHHBIM KOMILJIEKC. 3aKOH J€HCTBYIOIINX
Macc. Kunetnueckoe ypaBHEHUE PEaKLIUH.

Xumunueckoe paHoBecue. [Tpunnun Jle [larensbe.

PactBopsl. Jlucniepcubie cuctembl. PactBopsl. ['pyboauciepcHbie CUCTEMBI (CYCTICH3UN U
smynbend). Konmonmaaeie pacTBOpsI (30511). A3p030IIH.

CriocoObI BhIpa)KeHUsI KOHIIEHTPAIMU pacTBOPOB. MoJisspHasi KOHIIEHTpaIysl (MOJIIPHOCTB ).

DIIEKTPOJIUTHL. DNEKTpoIUTHYECKas aucconuanusi. Crenenp nuccounanuu. Koncranra
nuccouuanuu. Bonopoanslil mokasarens. Peakiium HoHHOTO 0OMeHa.

I'uaposin3 opraHuyecKux BeecTB. [ 'uaponus comeil.

DIJIEKTPOXUMHUYECKHUE peaKlnu. ['albBaHUUECKUI 371€MEHT. DiIeKTpoasl. AHoa. KaTtoa.
AKKyMynsaTOp. TOTIMBHBINA 3JIEMEHT. DJIEKTPOXUMHUS.

Psn cranmapTHBIX 3JIEKTPOAHBIX TOTeHIManoB. CTanaapTHbIe ycnoBus. CTaHAapTHBIN
BOJIOPOJHBIN 3JIEKTPOI.
Koppo3sus MeramnoB. XuMuueckas U 3JIEKTPOXUMHUYECKAsE KOPPO3USL.

DNEKTpoan3. DIEKTPOJIU3 BOJHBIX PACTBOPOB. DIEKTPOJIU3 PACIIABOB.
Heopranuueckasi Xumust
Mertamnbl. CiocoObl ostyueHust MeTaysioB. Jlerkue u Tskénble MeTasuibl. JlerkomnaBkue u
TYrOIUIaBKUE MeTauibl. Metammueckue anneMenTsl A- u b-rpynn. Menp. Lunk. Tutan. Xpowm.
XKenezo. Hukens. [Inatuna. Crnasel. Jlerupytromue no6asku. Yépueie metaubl. [{BeTHbIC
Metauibl. YyryH. Crane. JlerupoBaHHble CTaIH.

OKcHbl ¥ TUIPOKCUBI METAIIIOB.

Hemerannsr. [IpocTeie BemectBa — HeMeTasubl. Yrinepoa. Kpemuuit. Azot. @ocdop.
Kucnopon. Cepa. @Top. Xiop.

Kucnortusie okcuasl. Kucnopoaconep:xkaiue kucinotel. CepHas KucinoTa. A30THasi KUCIIOTA.
Bonopoansie coenHeHNs1 HEMETAILIIOB.

I'eneTnueckasi CBSI3b HEOPraHUYECKUX M OPraHUYECKUX BEILIECTB.

XuMHUA U )KU3Hb

XuMHu4ueckasi IPOMBIIUIEHHOCTb. XUMHUUYECKAsi TEXHOJIOT USl.

XUMUYECKOTO 3arps3HEHUsI.

JdemoHcTpanuu.



MOI[G.HI/I HMOHHBIX, AaTOMHBIX, MOJICKYJIIPHBIX U MCTAJUNIMYCCKUX KPUCTATININICCKUX

pPELIETOK.

Moienu MOJEKYI H30MEPOB U TOMOJIOTOB

PaznuuHble TUIIBI XUMUYECKUX PEAKLINM, BUICOONBITHI 10 OPraHUYECKON XUM
OO0pa3ibl METAJIOB U X COCMHECHHIA, CILIABOB.

B3anmoneicTBie METaIOB ¢ KUCIOPOJAOM, KUCIOTAMU, BOJOM.
Jloka3zaTenbcTBO aM(OTEPHOCTH ATFOMHUHHUS U €T0 TUIAPOKCHIA.

HnH.

BzauMmopeiicTBue Meau M JKene3a ¢ KHCJIOPOAOM; B3aMMOJICHCTBHE MEOM H KeJie3a C

KHCJIOTaMH (CepHasi, COJIsHAs).

[Tonyuyenue runpoxcunoB meau (L) u xpoma (I11), okcuna meau.
B3anmoneiicTBie OKCHUIOB U TUIPOKCUIOB METAJNIOB C KUCIOTaMHU.
JlokazarenbcTBO aMmpoTepHOCTH coequaennit xpoma(lll)

O0pasipl HEeMETAILIOB.

Monenu KpUCTaNIMYECKUX PEeIIETOK alMasa u rpadura.

[lonyuenne amMmmaka M XJIOPOBOJOPOJA, PACTBOPEHHE MX B BOJE, J10Ka3aTeIbCTBO

KHCJIOTHO-OCHOBHBIX CBOMCTB 3THX BCIICCTB.

+  Ckuranue yriii U Cepbl B KUCJIOPOJE, OMPEISIICHUEe XUMHUYECKHX CBOWCTB IMPOJIYKTOB
cropanus. BsaummopneicTtBue C MeAb0 KOHIEHTPHUPOBAHHOM CEPHOM  KHCIOTHI,
KOHIICHTPUPOBAHHOM M pa30aBIC€HHON a30THON KHCIIOTHI.

+ OOpa31sl cpesICTB OBITOBON XUMHH, HHCTPYKITHH ITO WX IIPUMEHEHHIO.

JlabopaTopHbIe ONBITHI.

1. W3ydeHue BIUSHUS PA3IMIHBIX (PAKTOPOB HA CKOPOCTh XUMUYCCKUX PEAKIIHIMA

2. Ompenenenue peakiuy Cpeibl YHUBEPCATHHBIM HHIXKATOPOM.

3. Tumponwms coneii.

IIpakTH4eckue padoThl

1. TlpuroToBiieHHE PACTBOPOB C 33JIaHHOMN MOJIIPHOI KOHIICHTPAIUECH.

2. Pemienune 3xkciepuMEHTANbHBIX 33/1a4 110 TeMe «MeTaib»

3. Pemienune sxciepuMeHTaNbHBIX  334a4 10 Teme «HemeTanabi»

TEMATHYECKOE IIJTIAHUPOBAHHUE
paszen | Tema yacoB | [Ipaktuu. | KoHTposbH.
[ToBTOpenue kypca 10 ki 1
1 Teopernyeckue 0ocHOBBI xumun (194) 19 1 1
1.1 Baxkueiimie XuMHYECKHE TOHSTHS U 3aKOHbI 4
1.2 Crpoenue BemiecTsa 3
1.3 Xumuyeckue peakiuu 3
1.4 PactBOpSBI 5 1
1.5 DaexTpoXuMHUUYECKHE peaKIuu 4 1
2 Heoprannuyeckasi XumMus 11 2
2.1 Meramibl 6 1
2.2 Hemetanibl 5 1 1
3 XuMUSA U )KU3Hb 3
Uroro 34 3 2




KAJIEHJAAPHO-TEMATHYECKOE IIVIAHUPOBAHMUE

Ne ypo | HaumeHoBaHUS pa3ieioB U TeM XapakTepucTuKa OCHOBHBIX BUAOB JEATENbHOCTH

Ka yueHHKa (Ha ypOBHE yueOHBIX JICHCTBUI)

1 [ToBTopenue kypca xumuu 10 knacca

Teopernueckue ocHOBbI Xumuu (194)
1.1. BaxxHeimne XMMAIECKHE OHATHS U 3aKOHBI (4 1)

2. Xumuueckun eMenT. Hyknuasl. M30Toms!L. IlepeunciATh BaXKHEUIINE XapaKTEPUCTUKH
3aKOHBI COXpPaHEHUSI MACChl U SHEPTUU B XUMHUYECKOTO 31eMeHTa. OOBICHATH pa3inune
XUMUH. MEXy TOHATUSIMH «XUMHUYECKUHN AIEMEHTY,

CHYKIIHA», «M30TOI». [IpuMeHsTh 3aKOH

3. [Tepnoanueckuit 3akoH. Pacnipenenenue COXPaHEHHs MACChl BEIIECTB IIPH COCTABIICHUU
AJIEKTPOHOB B aTOMAaX 3JIEMEHTOB MAJIbIX U ypaBHEHUN XUMUYECKUX peakiuii. OnpenensiTh
OOJIBIIINX TIEPUOJIOB. MaKCHUMaJIbHO BO3MOKHOE YHCJIO AJIEKTPOHOB Ha

4. [TonoxxeHue B mepHOIUYECKON CUCTEME HYHEPTreTUYECKOM YPOBHE. 3alMChIBAThH
BOJIOPO/Ia, JIJAHTAHOUIOB, aKTHHOUJIOB U rpadudeckue MEeKTpoHHbIe HOopMyIIBI S-, pP- U d-
HMCKYCCTBEHHO TMOJIYYEHHBIX 2JIEMEHTOB. AJIIEMEHTOB. XapaKTEePU30BaTh MOPSI0K

5. BanieHTHOCTP 1 BaJIeHTHBIE BO3MOKHOCTH 3aMoJTHEHUS YJIEKTPOHAMH YHEPTETHICCKUX
aTOMOB ypOBHEH U Mo ypoBHEH B atToMax. OOBSICHITH, B

4&M 3aKTr0vYaeTCs (PU3UIECKUN CMBICH MTOHSATHS
«BATEHTHOCTH». OOBICHATD, YEM OTPEICIISIOTCS
BAJICHTHBIE BO3MOKHOCTH aTOMOB Pa3HBIX
aneMeHToB. CocTaBnATh TpaduvecKue
2IeKTpOHHBIE PopMyIBI a30Ta, Gocdopa,
KHCJIOPOJIa U CEPBI, a TAKKE XapaKTepU30BaTh
W3MEHEHUS PaInyCOB aTOMOB XUMHYECKHUX
3JIEMEHTOB IO Nepruoaam U A-rpymnmam
MIePUOIMUECKON TaOIHITBI

1.2. Ctpoenue Bemectpa (34)

6. OcHOBHbBIE BUJbl XMMHUYECKOM CBS3H. OO0BACHATD MeXaHU3M 00pa30BaHUS HOHHOM U
Wonnas u KoBaJeHTHasI CBsI3b. MeTainyeckasl | KOBaJCHTHOM CBSI3U U OCOOEHHOCTHU
cBs3b. BonopoaHas cBsi3b. bu3znyecKuX CBOWCTB HOHHBIX U KOBAJIEHTHBIX

COEIUHEHUI.
7 [IpocTpaHCTBEHHOE CTPOECHHUE MOJIEKYIL. CocTaBisTh 31€KTPOHHBIE (POPMYIIBI MOJIEKYJT
KOBaJICHTHBIX coeiuHeHUN. OOBSICHATh MEXaHU3M

8 Crpoenue kpuctauioB. Kpucramimueckue 00pa3soBaHus BOJOPOJHON U METAILIMYECKOH
PELIETKH. CBSI3€ll U 3aBUCUMOCTh CBOICTB BEILECTBA OT BUJIA
[TprurHBI MHOTOOOPA3Us BEILIECTB. XUMHUYECKOH CBs3U. OOBACHATH MPOCTPAHCTBEHHOE

CTPOECHHUE MOJIEKYJI OPraHUYECKUX U
HEOPraHUYECKUX COETUHEHUH C IIOMOIIbIO
MPEJICTABICHU O THOPUIN3AUU OpOUTaTICil.
OOBACHATH 3aBUCUMOCThH CBOMCTB BEI[ECTBA OT
THUTIA €T0 KPUCTAUTUYECKOH peméTku. OObSICHSITD
MPUYMHBI MHOTOOOpa3usi BEIIECTB

1.3. Xumuyeckue peakuuu (3 u)

9. Knaccudukanus XuMHUECKUX PEAKIUH. [lepeuncnaTh NpU3HAKH, 10 KOTOPHIM

10. CkopocTh XMMHYECKHX peakiuii. Karamus. KITACCHQUIMPYIOT XUMHYECKHUE PEAKLIHH.

11. OOBSACHATDH CYIIHOCTh XUMUYECKON PEAKIIHH.

XHUMHYECKOE paBHOBECHUC U YCIIOBUS €O
CMCIICHMA.

CocTaBiiTh YpaBHCHUSA XUMHUYCCKUX peaKuHﬁ,
OTHOCAIINXCA K OHpe,Z[eJ'IéHHOMy THUITY. OOBACHATH
BIIUSAHHUEC KOHL[CHTpaI_II/Iﬁ pCarcHTOB Ha CKOPOCTH
TOMOT'CHHBIX U TCTCPOTCHHBIX peaKuHﬁ. OOBACHATH
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BIIUSTHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON peakiliu, a TAaKKe 3HAUCHUE
MPUMEHECHHS KaTaIn3aTOPOB U MHTHOUTOPOB HA
npakTuke. OOBACHITH BIUSHUE U3MEHEHUS
KOHIICHTPALIMU OJHOTO U3 PEarupyroinx BeIecTs,
TEMIIEpaTyphl U JaBJICHUS HA CMEIICHUE
XUMHUYECKOTO PAaBHOBECHS

1.4.PactBopsl (5 u)

12. JlucriepcHbIe CHCTEMBI. XapakTepu30BaTh CBOWCTBA Pa3IMYHBIX BUIOB
13. CriocoObI BRIpaKEHHS KOHIICHTPALIIH JICTIEPCHBIX CUCTEM, YKa3bIBATh IPUYHHBI
DPAacTBOPOB. KOaryJisliMy KOJUIOUJOB U 3HaYEHHUE 3TOTO
14. Tpaxmuyeckas paboma | «IIpUroToBneHue ABJIeHUs. Pemiarp 3a1aun Ha IPUTOTOBJICHHE
PacTBOPOB ¢ 3a/[AHHON MOJIAPHO# pacTBOpa ONpeaenEHHON MOJIAPHOH
KOHLICHTpALHEii». KOHLEHTpaluuu. [ 0TOBUTH pacTBOp 3aJaHHOU
15. DIIEKTPOIUTHIECKAs AUCCOLUALIAL. MOJISIPHOW KOHILIEHTPALNH. Q6LﬂCHﬂTB, noeMy
Bozxopoausiit mokasarens. Peakiun nonsoro | PA4CTBOPEI BEIICCTB € HOHHON M KOBAJICHTHON
OGMEHA. MOJIAPHOM CBA3BIO MPOBOJAT AIEKTPUUECKU I TOK.
16. [HApOIIN3 OPraHUYECKUX H HEOPTAHMIECKUX Onpenenars pH cpezst ¢ nomormso
COCTHHCHHIL. YHHBEPCAIILHOTO HHIUKATOPA. O6’b$[(iH$ITI: c
MO3UIUHN TEOPUH AIEKTPOIUTUIECKON
JUCCOLIMAIINU CYIIIHOCTh XUMHUYECKUX PEaKIui,
MPOTEKAIOINUX B BOJHOU cpenie. COCTaBIATh
MOJIHBIE U COKpALIEHHbIE HOHHBIE YpaBHEHUS
peaKkuii, XapakTepHU3yIOIUX OCHOBHBIE CBOMCTBA
BaXHEHNIINX KJIaCCOB HEOPTaHUYECKUX
coequHeHn. OnpenensiTh peakiuo CPepl
pacTBopa cosu B Boje. COCTaBJISTh ypaBHEHHUS
peakluii THIPOIn3a OPraHUYECKUX U
HEOPraHWYECKHUX BEIIECTB
1.5. Dnexkrpoxumuyeckne peakuuu (4 u)
17. XUMHUYECKHEe UCTOYHUKH TOKa. Psif OOBACHATH NPUHIMI PAOOTHI FAIbBAHUYECKOTO
CTaHAAPTHBIX AIEKTPOIHBIX TOTEHINAJIOB. anemenTa. OOBACHATD, KaK YCTPOCH CTaHIAPTHBIN
18. Koppo3sus Metamios u e€ npenynpexeHue. BOJOPOHBIN AIeKkTpoa. [lonp3oBaThcs paaom
19. DIIeKTPOIHS3. CTaHJAPTHBIX JIEKTPOJHBIX TOTCHIIUAJIOB.
0. KonTponsHas padota 1 1o Teme Otnuyarh XHMAYECKYIO KOPPO3HIO OT
«TEOPETHIECKHE OCHOBEI XUMHED 3IEKTPOXUMHUUYECKOM. O6L5[CH${TIi MIPUHIUIIBI
3aIUTHl METAJUNIMYECKUX U3JIETIUN OT KOPPO3HUHU.
OOBACHATD, KaKHe MPOIIECCHl MPOUCXOIAT Ha
KaTO/JIE€ ¥ aHOJIE MPH JIEKTPOJIM3€ PACILUIABOB U
pactBopoB cojiell. CocTaBisATh CyMMapHbIE
YpaBHEHUs PEaKLMM 3JIEKTPOIH3a
Heopranuueckasi xumus (11 4)
1.1. Meraist (6 4)
21. OO11ast XapakTepUCTHUKA U CIIOCOOBI XapakTepHu30BaTh 00IME CBONCTBA METAJUIOB U
MIOJIy4EHUS] METaJIJIOB. Pa3bACHATH UX HA OCHOBE MPEICTABIECHUI O
22. O030p MeTaJUTMYECKUX 3JIEMEHTOB A- U b- CTPOEHUH aTOMOB METAJUIOB, METAJUIMUECKOM CBSI3U
TPYIIL. Y METaJUIMYECKOU KPUCTAIIIMYECKON pELIETKE.
23. Menp. Hunk. Tutan. Xpom. XKeneso, aukens, | MnmocTpupoBaTh npuMepaMu COCOObI HOTy4EHH S
MJIaTUHA. METAJIJIOB. XapaKTepU30BaTh XUMHUUYECKUE
24. CIUIaBbI METAILIOB. cBoiictBa MeTaiioB IA—IIA rpymnn u anmoMuHus,
25. OKCHJIBI M TH/POKCH/IBI METAIIOB. COCTABILAT COOTBETCTBYIOLIME yPaBHEHHS
%6. 7 G > «Poronme peakuuit. OOBICHATH 0COOEHHOCTH CTPOCHUS
[pakxmuueckasn paboma

OKCIICPUMCHTAJILHBIX 3a/1a4 110 TCMC

aTOMOB XUMHWYCCKHX DJICMCHTOB B-prl'[l'[




«MeTtamibDy.

nepuoanudeckon cucreMs! 1. 1. Menneneesa.
CocTaBiiTh ypaBHEHUS PEAKIIUIA,
XapaKTEPU3YIOUIMX CBOMCTBA MEH, [IMHKA, TUTAHA,
Xpowma, xenesa. [IpenckaspiBaTh CBOMCTBA CILIABA,
3Hast ero cocTaB. OOBICHITH, KAK U3MEHSIOTCS
CBOMCTBA OKCHJIOB U THAPOKCHIOB METAJUIOB I10
nepuoaaM u A-TpyrinaM NeproInIecKOr TabIuIbL.
OOBACHITDH, KaK U3MEHSIIOTCS CBOMCTBA OKCUJIOB U
TUIPOKCHUIOB XMMUYECKOTO AJIEMEHTA C
MOBBIIIICHUEM CTETICHU OKUCIICHHS €r0 aToMa.
3anuceIBaTh B MOJICKYJISIPHOM M HOHHOM BH/IE
YpaBHEHUSI XUMUYECKUX PEAKIUH,
XapaKTEPHU3YIOLIUX KUCIOTHO-OCHOBHBIE CBOMCTBA
OKCHJIOB ¥ THIPOKCHUJIOB METAJJIOB, a TaKXKe
AKCIIEPUMEHTAIILHO J0KA3bIBATh HAJTUYHE ITUX
CBOICTB. Pacnio3HaBaTh KaTHOHBI COJIEH C

IIOMOIIBIO KAYCCTBCHHBIX peaKuMﬁ

1.2. Hem

erayuibl (5 9)

27. O0630p HemeTauioB. CBOMCTBA U IpUMEHEHUE | XapakTepu30BaTh OOIIME CBOWCTBA HEMETAJUIOB U
BAKHEHIINX HEMETAJUIOB. Pa3bACHATH UX HA OCHOBE MPECTaBIEHUI O

28. OO0r1ast XxapaKTepUCTHKA OKCHIOB HEMETAIZIOB | CTpOoeHuH aroma. Ha3biBaTh 001aCTH IPUMEHEHUS
1 KHUCJIOPOJICOIEPKALINX KUCTOT. BaXHEHIINX HEMETAJUIOB. XapaKTepru30BaTh
OKuCIUTENbHBIE CBOWCTBA CEPHOM M Q30THO#M | CBOMCTBA BBICIIMX OKCHIOB HEMETAIUIOB U
KHucaoT. BogopoaHeie coeuHeHNs KHCJIOPOJICOAEPKAIUX KUCIIOT, COCTABIIATh
HEMETAJJIOB. YpaBHEHHUS COOTBETCTBYIOIIUX pEeakUUi U

29. [eHeTHYeCKast CBS3b HEOPrAHMIECKUX U OOBACHATH MX B CBETE MPEICTABIECHHUI 00
OpPraHUYECKUX BEIIECTB. OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUIX U

30. IIpaxmuueckas paboma 3 «Penienne 3JIEKTPOJIUTHYECKON qucconuanuu. CocTaBiIsiTh
SKCIICPUMEHTAILHBIX  3a1a4 IO TEME YPaBHEHUS PEAKLUH, XapaKTEPU3YIOIIHNX
«Hemeranmsi». OKHCIIUTEIbHBIE CBOWCTBA CEPHOM U a30THOM

3L KonTtpoabnas paéora 2 1o Teme KHUCJIOT. XapaKkTepru30BaTh M3MEHEHUE CBOMCTB
«HeopraHquCKa;[ XUMUS. JETYYHUX BOJOPOAHBIX COCAMHCHUN HEMETAJIJIOB 110

nepuoay U A- rpymnmnam nepuondeckoil CHCTEMBI.
Jlokxa3pIBaTh B3aUMOCBSI3b HEOPraHUUYECKUX U
opraHuyeckux coeauHeHuit. CocTaBisITh
YpaBHEHUS XUMHUYECKUX PEaKUUN, OTPAKAIOIINX
B3alMOCBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BEIIECTB, OOBSICHATH UX Ha OCHOBE
TEOPUHU AIIEKTPOIUTUIECKON AUCCOIUAIINH U
MPEJICTaBICHUH 00 OKUCITUTETHHO-
BOCCTaHOBUTEJBHBIX Mpolieccax. [IpakTuuecku
pacro3HaBaTh BEIECTBA C IIOMOIIBIO
KayeCTBEHHBIX pEaKIUii Ha aHUOHBI

2. Xumust v Ku3Hb (3 )

32. XUMUS B IPOMBIIITIEHHOCTH. [IpuHIIUTIBI OOBACHATH Hay4YHbIE IPUHIMIIBI TPOU3BOJICTBA HA
XMUMHMUYECKOTO ITPOU3BOJACTBA. XUMHUKO- IIpUMeEpe IPOU3BOICTBA CEPHON KHUCIIOTHI.
TE€XHOJIOTUYECKHE TPUHIIMIIBI [TepeuncnsTb MPUHLUIBI XUMUYECKOTO
ITPOMBIIIJIEHHOTO MOJIy4YEHUSI METAJIJIOB. IIPOU3BO/JICTBA, UCIIOJIb3YEMBIE TP MOTYYEHUN
IIpon3BOICTBO UyryHa U CTJIH. qyryHa.

33. Xumusi B ObITy. XUMHUECKas CocTaBiiaTh ypaBHEHUSI XUMHUECKUX PEAKLIUM,
ITPOMBIIIJIEHHOCTh M OKpYXKarolias cpesa. IIPOTEKAIOIINX NPY MOJIYYEHUH YYI'yHa U CTaJIU.

34. HToroBelii ypok 1o kypey xumun 11 kinacca. Cobmtonath npaBuiia 6e30macHoi paboThI co

CpeICTBAMU OBITOBOW XMMHH.
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OOBACHATH MPUUUHBI XUMUYECKOTO 3arps3HEHUS
BO3/yXa, BOJIOEMOB U MIOYB

CIIMCOK JIMTEPATYPBI
JIMTEPATYPA JUTA YUUTEJIA

1. Xwumus 11 k. I.E.Pymsutuc, @.I.®ensaman M «IIpocBemenne» 2018
2. TIporpammsl mo xumun M.H. AdanacseBa M: «IIpocBemenue» 2018

3. Xwwmus 11 k. O.C.I'abpuensa M. «Jlpoda» 2006
4. Kawura s 94TeHHs 10 Heoprannyeckon xumuu coct. B.A . Kpunman
M «IIpocsemienue» 2003
5. Tumnbl xumuyeckux 3agad u cnoco6s! ux pemenus .M. HoBommHckuit,
H.C.HoBommuckas Kpacaomap OOO «Cogetckast Kybans» 2006
6. XuMus u moBceqHeBHAs Ku3HB yenoBeka [.B.ITmayrura M. «Jlpoda» 2004
7. COOopHUK caMOCTOATENbHBIX paboT no xumuu §-11 .M. HoBommHckui,
H.C.HoBommnckas, JI.®. denocoBa Mocksa: «IIpocBemnienue» 2002
Jluteparypa miig ygamuxcs
1. Xumus 11 xn. I'.E.Pymsutuc, @.I'.®ensaman M «IIpocsemienue» 2018
2. Xuwmwus 11 xn. O.C.I'abpuensta M. «/Ipoda» 2006
3. Kuwura mis arenus mo HeopraHudeckoi xumun coct. B.A. Kpuriman

M «IIpocsemenue» 2003
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