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1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
HPEIMETA
JINYHOCTHBIE PE3YyJIBTATHI:

l.I'paxxmanckoe BOCTIIHMTaHWE: TOTOBHOCTh K BBIMIOJIHEHUIO OOS3aHHOCTEH
IrPKJaHWHA W OTBETCTBEHHOI'O YJI€HA POCCHUHCKOro OOIIECTBA, OCO3HAIOLIErO
CBOM KOHCTUTYLMOHHBIE TMpaBa U OOSI3aHHOCTH, YBAXAlOWIEro 3aKOH H
IIPABOIIOPSAZOK, OCO3HAHHO NPUHUMAIOUIETO TPAJULMOHHBIE HAIMOHAJIBHBIE M
o0IIIeYesIOBEYECKHE TYMAaHUCTUYECKHE U IEMOKPATUUYECKUE IIEHHOCTH, TOTOBOTO K
y4acTUIO B OOIIIECTBEHHOW XU3HH; CHOPMHUPOBAHHOCTH MPU3HAHUS ~ OCHOBHBIX
npaB U CBOOOJI 4YEJNOBEKa, KOTOpbIE NPHHAANEKAT KaXKIOMY OT POXKICHUS,
TOTOBHOCTh K OCYIIECTBJICHUIO COOCTBEHHBIX MPaB M CBOOO] O€3 HApyIlIeHUs TIPaB
U cBOOOJ APYTUX JIML, TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIE IIpaBa U CBOOO/bI
YeJoBeKa M TpaKAaHMHA COIVIACHO OOILIENpPHU3HAHHBIM MPUHIMIAM U HOpMam
MEXKJIyHApOJIHOTO TmpaBa M B coorBeTcTBUM ¢ KoHcTurynumen Poccuiickoi
@denepanuy, TMpaBoBas W MOJUTHYECKAss TPaMOTHOCTh; C(HOPMUPOBAHHOCTH
IIPU3HAHUS [IEHHOCTEN IEMOKPATUU U COLUMAJIBbHOU COJIMIAPHOCTH, TOTOBHOCTh K
JOTOBOPHOMY  YPEryJMPOBAHHWIO OTHOLICHUWM B TPYIIIE WA COLUUAIBHOU
OpraHu3anuu; cOpMUPOBAHHOCTb MPEACTABICHUS O IMPABUIIAX MEXINYHOCTHBIX
OTHOIIIEHWH B KOJUJIGKTUBE, TOTOBHOCTHM K pa3sHOOOpa3HON COBMECTHOM
JEeATEIbHOCTH; TOTOBHOCTh OOYYaIOIIMXCA K KOHCTPYKTUBHOMY YYacTHIO B
IIPUHATUM DPEUICHUM, 3aTParuBalOlIMX MX IIpaBa U HMHTEPECHl, B TOM 4YHCIIE B
OOIIIECTBEHHO 3HAYUMOU JEATEIIbHOCTH; c(hOpMHPOBAHHOCTh 1591 ()7
UHTEpHALMOHANIN3Ma,  JPYKObI,  paBEHCTBA,  B3aMMOIOMOIIM  HApOJOB;
YBOKUTEIIBHOE OTHOLIEHHE K HAUMOHAJIBHOMY JOCTOMHCTBY JIIOIEH, WHX
PEJIMTHO3HBIM  yOeXJEHHUAM; TOTOBHOCTb  OOYyYaroUIMXcs  MPOTHUBOCTOATH
UJCOJIOTUM DKCTPEMHM3Ma, HAIMOHAIM3MA; KOPPYILMHU; AUCKPUMHUHALMUA 10
COLIMAJTIbHBIM, PEJMTHO3HBIM, PAaCOBBIM, HAIIMOHANIBHBIM NPU3HAKAM U APYTUM
HETaTUBHBIM COLIMAIBHBIM SIBJICHUSIM.

2. IlarpuoTmueckoe BOCIHUTaHHE: CHOPMUPOBAHHOCTD CO3HaAHUS
POCCUMCKOW HMIAEHTUYHOCTH B MOJIMKYJIBTYPHOM COLIMYME, YYBCTBO
IMPUYACTHOCTU K UCTOPUKO-KYJIBTYPHON OOIIIHOCTH POCCHICKOr0O Hapoia U Cyan0e
Poccun, marpuoTusM, TOTOBHOCTh K CIyKeHUIO OTE4ecTBY, €ro 3auure;
YBOXEHHE K CBOEMY Hapoay, CBOeMy Kparo, cBoei PonmHe, mcropmyeckomy
IIPOLIVIOMY M HACTOSIIEMY MHOTOHAallMOHAJIBHOrO Haponxa Poccnm, yBakeHue K
rOCyapCTBEHHBIM CUMBOJIaM (Tep0, ¢uiar, TuMH); ChOPMUPOBAHHOCTh yBaKCHUS
K PYCCKOMY S$3bIKYy KakK TrOCYIapCTBEHHOMY s3bIKy Poccuiickoii ®denepauuu,
SBJIIOIIIEMYCSI OCHOBOW POCCHMCKOW WICHTHYHOCTH U TJIABHBIM (PAKTOPOM
HAI[MOHAJIBHOTO CaMOOIMPE/CIICHUS; YBAKEHUE KYJbTYphl, TPAIULMil U 0ObIYacB
HapOJ0B, poxuBarmux B Poccuiickonn denepanuu.

3.JIyXOBHOE ¥ HPABCTBEHHOE BOCHUTAHUE: HPABCTBEHHOE CO3HAHUE U
MOBEJCHUE HAa OCHOBE C(OPMUPOBAHHOCTH OOIEUETIOBEUYECKUX LIEHHOCTEH,
TOJICPAHTHOTO TOBEJICHUS B MOJUKYJIBTYPHOM MHpE, TOTOBHOCTb M CIIOCOOHOCTH
BECTH JAUAJIOT C IPYTUMH JIFOAbMH, TOCTUTaTh B HEM B3aWMOIIOHUMAaHUs, HAXOAUTh
o0lue Uenu W COTPYOHUYATh IS HMX JOCTHXKEHHUS; CPOPMUPOBAHHOCTD
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I'YMaHUCTUYECKUX IIEHHOCTEH, YBAKUTEIHHOTO U JOOPOKEIATETLHOTO OTHOIIICHUS
K JIPyroMy YeJIOBEKY, €ro MHEHUI0O W MHPOBO33PEHHUIO; CHOPMHUPOBAHHOCTH
CIIOCOOHOCTH K COIICPEKHUBAHHUIO W TO3UTHBHOTO OTHOIICHHS K JIFOJSIM, B TOM
Yyucie K MHBAJIWJAM; OEpeXHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIICHHE K
(bU3UYECKOMY U TICUXOJIOTHYECKOMY 3JI0POBBIO APYTHX JIFO/ICH, YMEHUE OKa3bIBAThH
IIEPBYIO IOMOIIB;, CPOPMUPOBAHHOCT,  HPABCTBEHHOM ITO3UIIMH B IOBCIACHUH,
CO3HATENBHBIA  BBIOOp 100pa, Ha OCHOBE YCBOECHHUS OOIIECUYEIOBEYECKUX
IIEHHOCTEHW M HPABCTBEHHBIX YYBCTB IPH BBHIMOJHEHUH YU4E€OHBIX, TO3HABATEIHHBIX
3a/1a4, BBITIOJIHEHUN XMUMHUYECKHX JKCIEPUMEHTOB, CO3/IJaHUM YYEOHBIX IPOCKTOB
(uectn, pgoJra, CIHPaBEIJIMBOCTH, MUJIOCEPIUs U JPYXKEIoOus); pa3BUTHIC
KOMIIETCHIIMH  COTPYJHUYECTBA CO  CBEPCTHUKAMM M  B3pPOCIBIMH B
oOpa3oBaTenbHOM,  OOIIECTBEHHO  TIOJIE3HOW,  Yy4eOHO-UCCIIEN0BATEIbCKOM,
MIPOEKTHOM U JIPYyTUX BUJAX JEATCIBHOCTH.

4.9cTeTUYeCKOe BOCIIUTAHUE: TOTOBHOCTh U CIIOCOOHOCThH K 00pa30BaHUIO, B
TOM 4YHUCJE€ CaMOOOpa30BaHMIO, Ha MPOTSHKEHUM BCEM KU3HHM; CO3HATEIIBHOE
OTHOIIIEHHE K HEMNPEpPhIBHOMY OOpa30BaHUIO KaK YCJIOBUIO  YCIHEHIHOMN
npodeccuoHalbHON W OOIIECTBEHHON  JEATEIBbHOCTH;  CIIOCOOHOCTh K
ACTETUYECKOMY OTHOIIICHUIO K MUPY, TOTOBHOCTh K ACTETUUECKOMY 00YCTPONCTBY
COOCTBEHHOTO ObITA.

5.®0u3nueckoe BocnUTaHUE M (OPMHUPOBAHUE KYJIbTYPbl 300pOBbI U
AMOITMOHAJILHOTO OJIarOMoIydHs:

chopMHUpOBaHHAS OPUCHTAITUS 00YUYArOIITUXCS

Ha JOCTH)KCHHE JIMYHOTO CYACThs, PEATM3AIMI0 MO3UTUBHBIX >KHU3HEHHBIX
MEePCIICKTUB, HWHHUIIMATHUBHOCTh, KPEAaTHUBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
JUYHOCTHOMY CaMOOIIPEACICHUI0, CIOCOOHOCTh CTaBHTh II€IM M CTPOUTH
JKW3HEHHBIE IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTH OOCCIEUYUTh ce0e U CBOUM
OJIM3KUM JIOCTOMHYIO >KU3Hb B TIPOIECCE CAMOCTOSTENIbHOW, TBOPYECKOH U
OTBETCTBEHHOM JEATENbHOCTH,; TOTOBHOCTh U CIOCOOHOCTH OOYy4YaroOUIUXCs K
OTCTaWBaHMIO JIUYHOI'O JIOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTh U
CIIOCOOHOCTH ~ BBIpA0AaThIBATh COOCTBEHHYIO TMO3WLMIO MO OTHOLIEHUIO K
OOI1IeCTBEHHO-TIOJINTUYECKUM COOBITUSIM TMPONUIOr0 M HACTOSIIEr0 Ha OCHOBE
OCO3HaHUS U OCMBICIICHUS UCTOPUM, TYXOBHBIX IEHHOCTEN U JTOCTUKECHUN HAlCH
CTpaHbl; TOTOBHOCTh W CIIOCOOHOCTh OOy4YarOIIMXCSd K CAaMOPa3BUTHIO U
CaMOBOCIIMTAaHUIO B COOTBETCTBHU C OOIICUCTOBEYSCKUMHU IICHHOCTSIMH U
uaeajaMu  TpPaKJaHCKOro  oOmiecTBa,  IMOTPEOHOCTH B (PU3HYECKOM
CaMOCOBEPIIIEHCTBOBAHUH, 3aHATHAX CIIOPTHUBHO-03I0POBUTEILHOU
NeSATEILHOCTHIO; TIPUHATHE U pealu3aiusl [EHHOCTEeH 30pOBOT0 W 0€301acHOTO
oOpa3za >Ku3HHM, OepexHOe, OTBETCTBEHHOEC W KOMIICTCHTHOE OTHOIICHHUE K
COOCTBEHHOMY (DU3WYECKOMY U TICUXOJIOTHYECKOMY 3J0POBBIO; HETPUSATHE
BPE/IHBIX MPUBBIUEK: KYPEHUsI, YIIOTPEOJICHUS aJIKOT0JIsl, HAPKOTUKOB.

6. TpynoBOoe BOCIUTaHUE: OCO3HAHHBIA BHIOOp Oynymie mpodeccuu Kak
MyTh W CIOCOO peaJn3alui COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB, TOTOBHOCTH
o0ydJaromuxcst K Tpy10Boi MpodheCCHOHAIBHOM JIEITEIBHOCTH KaK K BO3MOKHOCTH
y4acTUss B PCEIICHUM  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJapCTBEHHBIX,



OOLIEHAIIMOHAIBHBIX TPO0JIEM; MOTPEOHOCTh TPYAMUTHCS, YBAKEHHE K TPYILy H
JIOISAM TPYJa, TPYAOBBIM JOCTIKEHUSM, TO0OPOCOBECTHOE, OTBETCTBEHHOE W
TBOPYECKOE OTHOIIICHUE K Pa3HBIM BUIaM TPYAOBOH ACSITEIBHOCTH; TOTOBHOCTh K
CaMOOOCITyKMBaHUIO,  BKJIIO4ass OOyYE€HHME U  BBIIIOJHEHUE  JIOMAIHUX
o0s13aHHOCTEH;hOpMHUPOBAHNE UHTEPECA K MPAKTHUYCCKOMY M3Y4eHHIO TIpodeccuii
U TpyJa pa3iM4HOrO0 poja, B TOM YHUCJIE HAa OCHOBE NMPUMEHEHUS MPEIMETHBIX
3HAHWK 110 XWUMHUHW, OCO3HAHHOTO BBHIOOpPAa WHIWBUIYAIBHOW TPAaCKTOPUHU
MPOJIOJKEHUS 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K
XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;

/. JKOJIOTUYECKOE  BOCIMHUTAHHUE:  CPOPMUPOBAHHOCTH  IKOJOTHUECKOU
KyJbTYphl, OCpEKHOTO OTHOIICHHS] K POJHON 3emiie, MPUPOJHBIM OOrarcTBam
Poccuu u Mupa Kak HICTOYHUKY KM3HU Ha 3emiie; cOpMUPOBAHHOCTH TOHUMAHUS
BIIUSIHUS COLMATBLHO-9KOHOMUYECKHUX IMPOIIECCOB HAa COCTOSHUE TMPUPOTHON U
COIIMAJILHOM Cpe/ibl, OTBETCTBEHHOCTh 3a COCTOSIHME MPUPOIHBIX PECYpPCOB;
cOPMHPOBAHHOCT, yMEHHUH W HABBIKOB PAa3yMHOIO MPHUPOIOTOIH30BaAHMUS,
HETEPIMMOE OTHONICHWE K JEHCTBUSAM, TMPUHOCSIIUM Bpel  IKOJIOTHH;
c(hOpMUPOBAHHOCTh MPABUI O€30MACHOTO MOBEACHUS MPU padboTe C BEIIECTBaMU, a
TaKK€ B CHTYaIlUAX, YTPOXKAIONINX 3T0POBBIO W JKW3HHU JIIOJEH; TOTOBHOCTH
MPUMEHATh 3HAHUS, TOJYYCHHBIC NMPU W3YUCHUU XUMHUH, I PEIIeHUs 3amaad,
CBSI3AHHBIX C OKPYXaOUIEd NPUPOJHOU CpPENou, OCO3HAHUE TJI00ATBHOIO
XapaKkTepa SKOJOTUYECKUX MPOOJIEM U MyTeH MX PEIICHHs MOCPEACTBOM METOI0B
XUMUH.

8.LleHHOCTh Hay4YHOTO MO3HAHUS: COPMUPOBAHHOCTH MHPOBO33PEHUECKHUX
MPEACTABICHUM O BEIIECTBE W XUMHYECKOW pEeaklMh, COOTBETCTBYIOIIHUX
COBPEMEHHOMY YPOBHIO PpAa3BUTHUA HAYKH M COCTABJISIONIMX OCHOBY JUIS
MOHUMAaHUS CYIIHOCTA HAYYHOW KapTHUHBI MUPA; CHOPMHUPOBAHHOCTH MOHWMAHUE
MPEACTaBICHU 00 OCHOBHBIX  3aKOHOMEPHOCTSIX  Pa3BUTHS  MPHUPOIBI,
B3aMMOCBSI3SIX YEJIOBEKA C OKPYXKAIOIIEH Cpeoil, 0 poju XUMUU B MO3HAHUU ITUX
3aKOHOMEPHOCTEHN; TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPYECTBY, BJaJCHUE
JIOCTOBEpHOI MH(OpMaIel 0 IePEeIOBhIX JOCTHKEHUSIX U OTKPBITHSIX MHPOBOU U
OTEUECTBCHHON HAayKH, 3aMHTCPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE
MHUpa U o011ecTBa; chopMHUPOBAHHOCTH O3HABATEIBLHBIX MOTHBOB, HAIIPABJICHHBIX
Ha T[IOJy4YeHHWE HOBBIX 3HAHWUH 10 XHUMHH, HEOOXOIUMBIX JUISI OOBSICHCHHS
HAOJIFOTaeMBIX TPOIIECCOB U SIBICHUH; CHOPMHUPOBAHHOCTH TMO3HABATEIHLHOW W
WH()OPMAITMOHHON KYJIBTYpPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITEILHOM pabOTHI C
y4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPATYPOM, MOCTYIHBIMU TEXHUYECKUMHU
cpenctBaMu  MH(MOOPMAITMOHHBIX TEXHOJOTUM;, TOTOBHOCTH K OOYYCHUIO W
MO3HAHUIO, CIOCOOHOCTH K caMOOOpa30BaHUIO,  HCCIEIOBATEIHCKON
NeSATeTLHOCTH, K OCO3HAHHOMY BBIOODPY HaIpaBJIeHUSI OOYUCHHS B TATbHEUIIIEM.

MertanpenMeTHbIe pe3yIbTaThl:

-c)OpMHUPOBAaHHOCTh YMEHHSI CTaBUThH IICIM M HOBBIC 3aa4d B ydéOe u
MMO3HABATEILHON ACSITEIbHOCTH;



-OBJIaJICHUE  NPUEMAMH  CaMOCTOSATEIBHOTO  IUIAHUPOBAHUS  IIyTEH
JOCTHKEHHUS 11eIel, yMeHUs BRIOMpaTh 3(h(eKTUBHBIE CLIOCOOBI pelieHus y4eOHbIX
Y TIO3HABATEJIbHBIX 33/1a4;

-c(popMHPOBAHHOCTH YMEHUSI COOTHOCUTH CBOU JECHCTBUS C TUIAHUPYEMBIMH
pe3yapTaTaMu;

-c(pOpMHPOBAHHOCTh YMEHHUS OCYIIECTBIISAITh KOHTPOJb B  IIPOIECCE
JTOCTHXKEHHSI pe3yJIbTaTa, KOPPEKTUPOBATH CBOU JACHCTBUS;

-c(pOpMUPOBAHHOCTh YMEHHsI OLECHUBAThb  IMPABUJIBHOCTh BBINOJIHEHUS
y4eOHBIX 337a4 U COOCTBEHHBIE BO3MOKHOCTU UX PEIICHUS;

-c(pOpMHPOBAHHOCTh ~ YMEHHUSI  aHAJIU3UPOBaTh,  KIACCU(PHUIMPOBATH,
00001IaTh, BBHIOMpPATh OCHOBAaHUS M KPUTEPUM JUIsl YCTAHOBJIEHUS NPUYMHHO-
CJIEICTBEHHBIX CBS3€EH;

-c(popMHPOBAHHOCTh YMEHHUS IPUOOPETATh U IPUMEHSATH HOBBIE 3HAHUS;

-cpOpMHUPOBAHHOCTH ~ YMEHHsSI ~ CO3[aBaTh  NPOCTEUIIME  MOJEIH,
UCIIOJIb30BaTh  CXEMbI, TaOJMIbl, CUMBOJBI U1 pEIICHHUS YYEOHbIX U
MO3HABATEJIbHBIX 33/1a4;

-OBJIaJICHUE HA BBICOKOM YPOBHE CMBICJIOBBIM YTEHUEM HAYUHBIX TEKCTOB;

-cOpMUPOBAaHHOCTh yYMEHHUS A(PPEKTUBHO OPraHU30BBIBaTH Yy4eOHOE
COTPYIHMYECTBO U COBMECTHYIO JESITENBbHOCTh, pPad0TaTh HMHIWBHUAYAIbHO C
y4€TOM OOIIMX UHTEPECOB;

-c(popMHPOBAHHOCTh YMEHMSI OCO3HAHHO MCII0JIb30BaTh PEUEBbIE CPE/ICTBA B
COOTBETCTBHH C 331a4aMH KOMMYHHKALUU;

-BBICOKHH YPOBEHb KOMIIETEHIIMM B 00s1acTu ucnob3oBanus UKT;

-c(pOpMHUPOBAHHOCTD IKOJIOTUYECKOTO MBIIIICHUS;

c(hOpMHPOBAHHOCTH YMEHUS IIPUMEHSATH B II03HABATEIIbHOM,
KOMMYHHUKAaTUBHOW U COLMAJIBHON NMPAKTUKE 3HAHUS, MIOJYUYCHHBIE IIPU U3YUYEHUU
MpeaMeTa.

[IpenmeTHbIE pe3yJIbTATHI:

-cOPMUPOBAHHOCTh TPEACTABICHUM O MECTE€ XHMHH B COBPEMEHHOU
HAay4YHOW KapTHHE MHpA; TOHUMAHUE POJIM XUMHUHU B (DOPMUPOBAHUM KPYro3opa u
(GYHKIIMOHATBLHOM TPAaMOTHOCTHU Y€JIOBEKA JIJI PEUICHUs] MPAKTUYECKUX 3a]1a4;

-BJIQJICHUE OCHOBOIIOJAralOIMMU XHUMUYECKUMU TOHSITUAMHU, TEOPHUSIMH,
3aKOHAMHW M 3aKOHOMEPHOCTSIMH; YBEPEHHOE TMOJIb30BAHUE XUMHYECKOU
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

-BJIQJICHUE OCHOBHBIMH METOJAMH HAYYHOI'O IMO3HAHMS, UCIIOJIb3yEMBIMU B
XUMUU:  HAONIO/IEHWEe,  OMUCaHWe, W3MEPEHHE, OJKCIEPUMEHT; yMEHHhe
00pabaThIBaTh , OOBSICHATH PE3YJbTATHI MPOBEAEHHBIX OMBITOB U JEIAaTh BHIBO/IBI,
TOTOBHOCTh M CIOCOOHOCTh TPUMEHATH METONIBI TO3HAHWS TPU PEHICHUU
MMPAKTUYECKUX 3a7a4.

-c(hOpMUPOBAHHOCTh YMEHHUS J]JaBaTh KOJUYECTBEHHBIC OIICHKHU U TTPOBOAUTH
pacuéThl MO XUMUYECKUM (HOpMyJiaM U YPaBHCHUSIM;

-BJIaJICHUE TpaBUIaMU TEXHUKH O€30MacHOCTH TMPU HCIOJIH30BAHUU
XUMHYECKUX BEUIECTB;



-c)OpMHUPOBAHHOCTh YMEHHUSI KIacCU(UIMPOBATh OPraHMYECKUE BEIIECTBA
Y PEaKINU 10 pa3HbIM IIPU3HAKAM;

-c(pOpMHUPOBAHHOCTh YMEHHUS OMUCHIBATh M Pa3IMuaTh W3YYCHHBIC KJIACCHI
OpraHUYECKUX BEIIECTB;

-cpOpMUPOBAaHHOCTh YMEHHS JEJaTh BBIBOJBI; yMO3AKIIOUEHUS W3
HAOMIOICHNH, XWMHUYECKHUX 3aKOHOMEPHOCTEH, MpPOTHO3UPOBATH CBOMCTBA
HEU3yUYECHHBIX BEIIECTB M0 aHAJIOTUH C U3YYCHHBIMU;

-c)OPMUPOBAHHOCTh YMEHHUSI CTPYKTYpUpPOBaTh HW3YUYEHHBIM MaTepuan u
XUMHUYECKYI0 HH(DOPMAIUIO, TOTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB;

-c)OpMHUPOBAHHOCTH COOCTBEHHOM MO3UILIMU MO OTHOIIEHUIO K XUMUYECKON
uH(popMaIuK, MOJy4aeMOr M3 Pa3HbIX HCTOYHHUKOB,;

-c)OPMUPOBAHHOCTh YMEHHUS aHAJU3UPOBATh M OLIEHUBATH IOCIECACTBUS
MPOU3BOJICTBEHHOM U OBITOBOM JESATENBHOCTH, CBSI3aHHOW C mepepaboTKoM
OpraHUYECKUX BEIIECTB;

-OBJIaJICHUE OCHOBaMH Hay4YHOTO MBIIUICHUS, TEXHOJIOTUEH
HCCIIEIOBATENbCKOM U IPOESKTHOM AESTEIbHOCTH;

-cOPMUPOBAHHOCTh ~ YMEHMSI  IPOBOJAMUTH  JIKCIEPUMEHTHI  pa3HOU
JTUJAKTUYECKON HaMpPaBJICHHOCTH;

-chOPMUPOBAHHOCTh ~ YMEHHUSI  OKa3blBaTh MEPBYIO  IMOMOIIb  TPHU
OTPABJICHUSX, OXKOrax U [JpYyrux TpaBMmaxX, CBA3aHHBIX C BEIIECTBAaMH U
71a60paTOPHBIM 000PYAOBAHUEM.

B pesynbrare usyueHnust yueOHOro mpeaMera « XUMus» Ha YpPOBHE CPETHETO
oO1mero oOpazoBanusi Ha 0a30BOM YPOBHE BBIITYCKHUK HAYUYUTCS:

-pacKpbIBaTh Ha TNPUMEPAX POJb XUMHUH B (POPMUPOBAHUU COBPEMEHHOMU
Hay4YHOU KapTHUHBI MHUPA U B MPAKTUYECKOU JIEATEIIbHOCTH YEJIOBEKA;

-JIEMOHCTPHUPOBATh HA MPUMEPAX B3aUMOCBSI3b MEXKIY XUMHEH U IPYyrUMHU
€CTEeCTBEHHBIMU HAYKAMU;

-pacKpbIBaTh Ha MPUMEPAX IMOJOXKEHUS TECOPUM XUMHYECKOTO CTPOCHUS
A.M.bytneposa;

-MIOHUMATh (pU3nUecKuil cMbICa epuoandeckoro 3akona [[.M1.MenneneeBa u
Ha €ro OCHOBE OOBSCHITH 3aBUCUMOCTb CBOMCTB XUMHUUYECKUX DJIEMEHTOB U
00pa30BaHHBIX MU BEILIECTB OT JIEKTPOHHOT'O CTPOSHUSI aTOMOB;

-O0OBSACHIThL TPUYUHBI MHOTOOOpa3usi BEIIECTB HAa OCHOBE OOIIUX
MIPEICTABJICHUI 00 UX COCTaBEe U CTPOCHUM;

-IIPUMEHATHh MPaBHJIA CUCTEMAaTUYECKOW MEKIYHApPOJHOW HOMEHKIATyphl
KaK CpEJICTBA Pa3Iuyusl U UACHTU(PUKAIIUN BEIIECTB M0 UX COCTaBY M CTPOCHUIO;

-COCTaBIIATb MOJIEKYJISIPHBIE W CTPYKTYpPHBIE (OPMYJbl OPTaHUYECKHUX
BEII[ECTB KaK HOCUTENEeW MH(POPMAIIMK O CTPOSHUU BEIIECTBA, O €ro CBOMCTBAX U
MPUHAJJICKHOCTH K ONPEACIEHHOMY KIacCy COeIMHEHUM;

-XapaKTepU30BaTh  OPraHMYECKHE BEIECTBA MO COCTaBY, CTPOCHHUIO U
CBOMCTBaM, YCTAHABJIWBATh NPUUYUHHO-CIICJICTBEHHBIE CBSI3M MEXKAY JdaHHBIMU
XapaKTepUCTUKAMH BEIIECTBA,



-IPUBOJIUTH MPUMEPHI XUMHUECKUX PEAKINI, pACKPHIBAIOIINX XapaKTePHBIC
CBOMCTBAa THUIUYHBIX IMPEJICTABUTENICH KJIACCOB OPTraHMYECKHX BEIIECTB C IICNIBIO
UX UICHTH(MHUKAIUN U 00BICHEHUS 001aCTH IPUMCHCHUS;

-[IPOTHO3UPOBATh BO3MOXKHOCTH TPOTCKAHUS XUMHYCCKHX peaknuid Ha
OCHOBE 3HAHMH O THUIAX XUMHYECKOW CBS3M B MOJICKYJaX pEarcHToOB W UX
PEaKIMOHHON CTIOCOOHOCTH;

-ACIIOJIB30BaTh 3HAHWS O COCTaBE, CTPOCHUM M XHMHYECKHX CBOHCTBaX
BEIIECTB JIJIS KX 0€3011aCHOTO MPUMEHEHHSI B PAKTUICCKOM S TEIBHOCTH,

-IPUBOJIUTH  TIPUMEPHI  MPAKTHUYECKOTO  WCIIOIB30BAHHS  MPOTYKTOB
nepepaboTkn HEe)TH W TMPHUPOJHOTO Ta3a, BBHICOKOMOJEKYJSPHBIX COCIMHEHUH
(monMATHIICHA, CHHTETHYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

-IPOBOJUTH  OMBITHI [0  PACIIO3HABAHWIO OPTAaHUYECKUX  BEIICCTB
(rmumepuHa, YKCYCHOM KHCIOTBHI, HETPEICIBbHBIX JKUPOB, TIIOKO3BI, Kpaxmaina,
O€JIKOB) B COCTaBE MUILEBBIX MPOYKTOB U KOCMETHYCCKHUX CPEJICTB;

-BJIaJICTh NMpaBUJIAMH M IMpPUEMaMH Oe301acHOW padOThl ¢ XUMHUCCKHMH
BEICCTBAMH H J1a00PaTOPHBIM 000PYI0BAaHUEM;

-yCTaHABJIMBATh 3aBHCUMOCTh CKOPOCTH XUMHYECKON PEaKIMH M CMEIICHHS
XUMHYECKOTO PaBHOBECHSI OT pa3jIMYHBIX (HDAaKTOPOB C IEIbIO ONPEIACIICHUS
ONTUMAJIBHBIX YCIIOBUN MPOTEKAHUS XUMUUICCKUX MPOIIECCOB;

-IIPUBOJIUTH IPUMEPHI THIPOJIN3a COJICH B ITOBCETHEBHOM KU3HU YCIIOBCKA,;

-IPUBOJIUTH TPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX  pPEaKIUil B
IIPUPO/IC, IPOU3BOJICTBEHHBIX MTPOIIECCaX U KHU3HEACITSILHOCTA OPTaHU3MOB;

-IPOBOJIUTH ~ PacuéThl HA  HAXOXKJICHHE  MOJCKYJISIPHOW  (OPMYIIBI
YIIICBOJIOPOA O TPOAYKTaM CTOPaHHsSI M 10 €r0 OTHOCHTEIHHOW IJIOTHOCTH U
MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/ISIINX B €T0 COCTaB;

-IPUBOJIUTH TPUMEPHl XUMHUYECKUX PEaKIHi, pPaCKPBHIBAIOIIMX OOIIue
XUMHYECKHE CBOMCTBA MPOCTHIX BEHICCTB — METAJIJIOB U HEMETAILIOB;

-BJIaJICTh TPaBWJIaMH OE€30MacHOro OOpalIeHUs] C CIAKHUMH, TOPIOYUMHU |
TOKCUYHBIMH BEIIECTBAMH, CPEJCTBAMHU ObITOBON XUMUHU;

-OCYIIECTBIATh TOWUCK XHMHUYCCKOM HMH(pOpPMAIMK TI0 Ha3BaHUSIM,
uacHTH(DHUKATOpPaM, CTPYKTYPHBIM (opMyJiaM BEIIECTB;

-KPUTHYCCKU OIICHUBATh M MHTEPIPETHPOBATH XUMHUYECKYI0 HH(POPMAIIHIO,
COJICPIKAIIYIOCS B COOOIIEHHUSX CPEICTB MaccoBOH HMH(pOpMaIMH, pecypcax
WuTepHeTa, HAyYHO-TIOMYJISIPHBIX CTaThsIX, C TOUYKH 3PSHUS €CTECTBCHHOHAYIHOU
KOPPEKTHOCTH B TICJIAX BBIABICHUS OIIMOOYHBIX CYXKICHHUH W (OPMHUPOBAHUS
COOCTBEHHOM MO3UIINH;

-pEACTaBIATh TYTH PEIICHUS TJI00ATBHBIX MPOOJIEM, CTOSIIUX Iepe
YeJIOBEYSCTBOM (IKOJOTHYECKHX, SHEPTETUICCKUX, CHIPhEBBIX), U POJIb XHMHH B
PEIICHUH 3TUX TIPOOIIEM.

BBINyCKHHUK TOJYYUT BO3MOYKHOCTD HAyUHUThCA:

-WJUTFOCTPUPOBATh MPUMEPAMH CTAHOBJICHHE M 3BOJONHMHA. OpraHuyYecKoi
XUMHH KaK HayKH Ha Pa3IMYHbIX KCTOPHUYECKUX dTarax e€ pa3BUTHS;



-MCMOJIb30BATh METO/IbI HAYYHOTO MO3HAHMS NIPU BBIMOJHEHUHU MPOECKTOB U
Hay4YHO-UCCJIEI0BATEIbCKHUX 33/1a4 110 U3YUYEHUIO CBOMCTB, CIOCOOOB MOIYYEHUS U
pacrio3HaBaHMsI OPTaHUYECKUX BEIIECTB;

-00BSCHATH TPUPOAY U CHOCOOBI OOpa30BaHUS XHUMHYECKOW CBSI3U:
KOBAJICHTHOU (TIOJISIPHOM, HETIOJIIPHOM ), IOHHOM, METAINTMYECKON BOAOPOIHOM — C
LEJIBIO ONPEICTICHUS] XUMUYECKOM aKTUBHOCTHU BEIIIECTB;

-yCTaHABJIMBATh T'E€HETUYECKYIO CBSI3b MEXKIY KJIacCaMH OPTaHUYECKUX
BEIIECTB JUIsl OOOCHOBAHMS TMPUHIUIHUAIBHON BO3MOKHOCTH — IMOJYYECHUS
OpraHUYECKUX COCIUHEHUHN 3aJaHHOTO COCTaBa U CTPOCHUS;

-yCTaHABIIMBATh B3aMMOCBS3M MEXIy (akTaMu U TEOpHUeH, MPUUYUHON U
CJIEJICTBHEM IpU aHaIN3€ MPOOJEMHBIX CUTyalluii 1 0OOCHOBAaHUM MPUHUMAEMbBIX
pELIEHUI Ha OCHOBE XUMUYECKUX 3HAHUMU.

2. COAEP)KAHUE YYEBHOI'O ITPEJIMETA

10 knacc

Paznen 1. Teopust xumuueckoro crpoeHus (34).

Tema 1. [Ipupona xumuueckux cpsizen (3 )

Oprannyeckne  BemecrBa.  Opranmyeckas  xumus.  CraHOBiIEHHE
OpraHMYeCKON XHMHUHM KaK HaykKh. Teopuss XMMHYECKOrO CTPOEHHUS BEIIECTB.
Yraepoansiit ckener. M3omepus. M3omepsl.

CocrosiHuE AJIEKTPOHOB B aTOME. DHEPreTUYECKUE YPOBHH M IOJYpPOBHHU.
DOneKTpoHHBbIE OpOUTANH. S-DJEKTPOHBI U P-d7eKTpoHbl. CHHUH AJIEKTpOHA.
CrapeHHble  DJIEKTPOHBI.  DNeKTpoHHass  kKoHduryparms.  ['paduueckue
AJIEKTPOHHBIE (POPMYIIBI.

DNEeKTpOHHAsT NPUPOJIa XUMHYECKON CBA3U, T-CBSI3b U G-CBSI3b. MeTon
BAJICHTHBIX CBSI3EH.

Knaccudukanus oprannyeckux coeiMHeHn. @yHKIMOHAIbHAS Tpyna.
Paznen 2. Yraerogopoast (9 4)

Tema 2.1. TlpenenbHbie yriieBoAopoabl (ankanbl) (24)

Bo30yxaénHoe cocrossHue aroma yriaepoja. [ uOpuau3anus aTOMHBIX
opOuTaneid. DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHUE ajKaHOB. [ OMOJOrH.
I'omonornueckass  pa3HOCTb. I'omonornueckuii  psna. MexnynaponHas
HOMEHKJIaTypa OpraHuYeCKUX BeulecTB. Mi3oMepus yriaepoJHOro cKkemnera.

Mertan. Ilomydenne, ¢usuyeckne W XUMHYECKHE CBOWCTBA METaHa.
Peaknuu 3amenieHus (TraJIoreHUPOBAHWE), NETHAPUPOBAHME W HM30MEPHU3ALUU
ankaHoB. llemuble peakuuu. CBoOOAHBIE paguKaibl. ['amoreHonpou3BOAHBIE
aJIKaHOB.

Tema 2.2.HenpenenbHbie yrieBOAOPOALI (34).

Ankenbl. CTpOoeHHE MOJIEKYII, TOMOJIOTHS, HOMEHKJIATYpa M HU30MEpHs. SP°-
I'mOpuaunzauua. Oten (3TwieH). M3omepus MOJOXKEHUS JBOMHOM  CBS3W.
[IpoctpancTBeHHAas u3oMepus (CTEPUOU30MEPHS).

[TomyyeHue 1 XMMHUYECKHE CBOMCTBA AJIKEHOB. Peaknnu npucoeInHeHus
(TuapupoBaHUs, TAJOIC€HUPOBAHUS, THApATAIUs), OKHCICHUE W TOJUMEpHU3aLUs



ankeHoB. IIpaBunmo MapkoBHUKOBA. BBICOKOMOJIEKYIISIpDHBIE  COECIUHEHUSI.
KauecTBeHHbBIE peakny HA JBOWHYIO CBS3b.

Ankanuensl (IMEHOBBIE yTaeBOAOponabl). M3oMepus W HOMEHKIATypa.
Husunun (Oytanuen-1,3). Wzompen (2-metun-O6yraauen-1,3). ConpspoxkEHHBIC
JBOVHBIE CBA3U. l[lonydeHMe M XMMHUYECKME CBOWCTBA allkaJueHOB. Peakuun
MpUCOEANHEHUS (TaJIOTEHUPOBAHUS) U TTOJIMMEPU3ALINY AJIKATUCHOB.

AJNKUHBI. AnleTwieH (3TUH) U ero romoJioru. M3omepusi 1 HOMEHKIIATypa.
MexxknaccoBasi uzomepus. SP-I'mOpuanzanus. XUMHYECKUE CBONCTBA aJKUHOB.
Peakunn npucoeTMHEHUs, OKUCICHUS U TIOJIMMEPHU3ALINH ATIKUHOB.

Tema 2.3 Apensl (apomMaTHyecKue yriaeBoaoposl) (19).

N3omepuss u HomeHkiarypa. ben3on. benzosbHOe KoJblo. Touryorl.
N3oMepus 3amecTUTenen.

XUMHUYECKUE CBOMCTBA OEH30Jla M €ro roMoJIOTOB. Peakiuu 3amernieHus
(raJoreHupoBaHUE, HUTPOBAHHUE), OKHUCICHHS W TPUCOEAUHEHHUS apEHOB.
[lectuimapl. ['eHeTnyeckas CBSI3b apEHOB C IPYTUMU YTIIEBOIOPOIAMH.

Tewma 2.4. IIpupoaHble UCTOUHUKH YIIIEBOIOPOIOB (24).

[Ipupoansiii raz. Hedts. [lonyTHbie HeTsIHBIE ra3bl. KaMeHHBIN yroJib.

Ilepepabotka HedTu. Ileperonka HedTu. PekTudukanroHHas KOJOHHA.
bensun. Jlurpoun. Kepocun. Kpekunr  HeprenpoaykToB. Tepmuyeckuii u
KaTAIUTUYECKUM KpekuHT. [Inponus.

JlaGopaTOpHBIE OIBITHI:
1.M3roroBieHne Mojiesield MOJIEKYJ yIieBOI0POI0B
2.03HaKoMJIeHUE ¢ 00pa3liaMu MPoayKTOB HedTemnepepaboTKu

[IpakTuueckue paboOTHI:

[TonyuyeHue >TUIIEHA U OTIBITHI C HUM.

Paznen 3. Kucnoponoconepxkaiue oprannyeckue coequHerus (11 )

Tema 3.1.Criuptsl, peHombl. (34).

Kucnoponoconepxkanme  opranmyeckue coeanHeHuss.  OIHOATOMHBIE
MPEJCIbHBIE  CHUPTHI. OyHKIMOHAJIBHASA Tpynna crnuptoB. HM3omepus u
HOMEHKJIaTypa CHOUpPTOB. MeTaHon (METUJIOBBIM CHUPT). DTaHOJI (ITHJIOBBIN
cupt). llepBuuHbBIA, BTOPUYHBIA M TPETUUHBIA aTOM Yyriepoaa. Bopopoanas
cBs3b. [lonydueHne W XUMUYECKHE CBOWCTBa cnupToB. CrnupTOoBOoEe OpoKeHHE.
®epmeHThl. PU3HOTOTHYECKOE AEMCTBUE METAHOJIA U 3TAHOJA. AJIKIITOJIU3M.

MHoOroaToMHbl€ CHHUPTHI. DTUJIEHIVIMKONb. [ JHIIEpUH. XUMHYECKUE
CBOMCTBa MpENENIbHBIX MHOTOATOMHBIX CHUPTOB. KadecTBEHHbIE peakiuu Ha
MHOTOaTOMHBIE CIIUPTHI.

deHon.  ApoMaTHYEeCKHME COUPTHI. XHWMHYECKHE CBOWCTBAa (eHoa.
KauectBennas peakiius Ha GEHOIL.

Tema 3.2. Anpieruibl, KETOHBI M KapOOHOBBIC KUCIIOTHI (34).

KapGonunbuble coequnenusi. KapOonwibHas rpynna. AjbaerujHas rpymnra.
Anbaeruasl. Ketonsl. 3oMepusi 1 HOMEHKIIATYpA.

[ToryyeHrne M XHUMHUYECKME CBOWCTBA aJIbACTMIOB. Peakuuu OKUCICHUS U
MIPUCOEANHEHHUS allbEeTUI0B. KaueCcTBEeHHbIE pEaKIMU HA alIbJICTUbI.



KapOonoBbie kwuciotel. KapOokcunbHas rpynma (kKapOoKcorpyrra).
W3omepust 1 HOMEHKJIATypa KapOOHOBBIX KHUCIOT. OIHOOCHOBHBIE MpEEIbHBIC
KapOOHOBBIE KHCJOTHL. lloilydeHHEe OJHOOCHOBHBIX IPEAEIBbHBIX KapOOHOBBIX
KHUCTIOT. XUMUYECKHE CBOMCTBA OJJHOOCHOBHBIX MPEAETbHBIX KAPOOHOBBIX KHUCIIOT.
MypaBbrHast KUCIOTA. Y KCYCHasl KUCIOTa. ALIETaTHI.

Tema 3.3.Cnoxusbie 3¢upsl. Xupsl (24).

Homenknarypa. IlomyueHne, XMMHUYECKHE CBOWCTBA CIIOXHBIX 3(HUPOB.
Peaknus stepudukanuu. [lenodnoi ruapons cioxxHbIX 3PUpoB (OMbLUICHHUE).

Kupsel. Tsépnple xupbl. Xugkue xupbl. CHHTETHYECKHE MOIOIIUE
CpEACTBA.

Tewma 3.4. Yraesoasl. (3u).

Monocaxapuasl. ['moko3a. ®pykrosza. Onurocaxapuasl. Jlucaxapuuabl.
Caxapo3za.

[Tomucaxapuasl. Kpaxman. [nmkoreH. Peakuuss NOIMKOHAEHCALIUU.
KauectBenHass peakuuss Ha Kpaxman. [lemmonosza.  AUeTHINEIUIIONO03A.
Knaccuduxanysi BOJIOKOH.

JlaGopaTopHBIE OMBITHI:
3.0xkucnenue 3ranosa okcuaom meau (1)
4.PacTBOpeHHE MIMIIEPUHA B BOJIC M peakius ero ¢ ruapokcuaom meau (1)

5. Xumuyeckue cBoMCTBa eHoza.

6. OkuciieHre MeTaHass (3TaHass) okcuaoM cepedpa (1)

7. Oxucnenue Metanams (3tanans) ruapokcuaom meau (1)

8. PacTBOpUMOCTB KUPOB, OMBIJIEHUE KUPOB

9.CpaBHEHME CBOMCTB MbLJIa U CHHTETUYECKUX MOIOIIHNX CPEICTB

10. CBoiicTBa rit0K03a Kak aJibJACruA0CIHpTa

11. B3aumojelicTBuEe caxapo3bl C TUIPOKCHUIOM KaJbIUs

12. IIpuroToBneHne KpaxMajibHOIO KJIEHCTEPA U B3aUMOJEHCTBUE C HOIOM

13. I'maponu3s kpaxmana

14. O3nakomiieHHe ¢ 00pa3lamMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH
[IpakTuueckue paboOTHI:

«ITonmyyeHue u cBOMCTBAa KAPOOHOBBIX KUCIOT»

«PelieHre AKCIIEPUMEHTANBHBIX 3aJad Ha TIOJyY€HHE U paclo3HaBaHHE

OpraHUYECKUX BEIIECTB)

Paznen 5. A3oTconepraiiye OpraHm4eckue coequHeHus (5 1)

A30TcozepKalllie OpPraHUYECKUE COEAUHEHHs. AMHHBL. AMUHOIpYIIIA.
AnunnuH. [ToirydeHre 1 XUMUYECKHE CBOKMCTBA aHUIIMHE.

AMMWHOKHUCIIOTHI. N3omepruss u HOMEHKJIATypa. bHUNONSPHBIA HMOH.
[lentunnas (amugnas) rpynma. [lentuaHas (aMujHas) cBsi3b. XUMHUYECKHUE
cBoiicTBa aMUHOKHUCIOT.. Ilenrtuapl. [lonmunentuasl. I mumnuH.

benku. CrpykTypa OenkoBOM  MoJIeKyJbl (IIepBUYHAs, BTOpPUYHAS,
TPETUYHAs, YETBEpTUYHAs). XUMHUYECKHE CBoilcTBa OenkoB. JleHarypauus u
ruapoau3 OenkoB. LlBeTHbIe peakuuu Ha OCNKH.

A3zoTconepxkaiue rerepouuknndeckue coenauHenus. llupuaun. [Iuppoin.
[Tupumuaus. [Typun. A30TUCTBIE OCHOBAHUS.
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HyknennoBeie  kucnotel.  Hykneornabl.  KoMIUIEKCHBIE — a30THUCTBIE
OCHOBAHMUSI.

XuMHS ¥ 310pOBbE YenoBeka. DapMakoIOrnyecKas XuMusl.

JlaGopaTopHBIE OMBITHI:

15. [IBeTHBIE peakiiuu Ha OEIIKU

Paznen 6. Xumus noaumepos (6 1)

[Tomumepsl. Crenenp noauMepuszanuu. MoHomep. CTpyKTypHOE 3BEHO.
Tepmonnactuunbeie nonumepbl. CrepeoperynspHbeie noaumepsl. [lomusTuiieH.
[Monmunponuned. [ToaurerpadTopaTriies.

TepmopeakTuBHble  ToUMEphl.  DeHoI0OPMANIBICTHAHBIE  CMOJIBI.
[Inactmaccel. denomnactel. AMUHOIUIACTHI. [leHommacTel. IIpupoaHbiii Kaydyk.
Pesuna. D06onut.CunteTnueckue kaydyku. CHHTeTHUYECKHE BoOJIOKHA. KampoH.
JlaBcaH.

JlaGopaTopHBIE OMBITHI:

16. CBoiicTBa KarpoHa

[IpakTrueckue pabOTHI:
«Pacno3HaBaHue TIJIaCTMACC U BOJIOKOH

11 knacc

Paznen 1. Teopetuyeckure ocCHOBBI XUuMuH (19 u)

Tema 1.1. Baxueiiie XuMHUUECKUE MOHATHS U 3aKOHBI (44).

XUMUYECKH 3JeMeHT. ATOMHBI HOMep. MaccoBoe uuncio. Hykmuasl.
Pagnonyknuasi. 130TOTIEL.

3aKOH COXpAaHEHUSI MAcCChl BEIIECTB. 3aKOH COXPAHEHUS U MPEBPAILICHHS
sHepruu. Jledekt Macchl.

[lepuonuuecknii 3akoH. JJeKTpoHHass KoHpurypamus. ['paduueckas
AJIEKTpOHHAs KoHpurypamus. Pacnpenenenue 371eKTpOHOB B aToMax 3JEMEHTOB
MaJbIX M OOJBINMX TEpHoaAoB. S-, P-, d- wu  f-amemenThl. JlaHTaHOWIBI.
AxTrHOUIBI. VICKyCCTBEHHO MOJy4YEHHBIE AJIEMEHTHl. BaneHTHOCTh. BaneHTHbIE
BO3MOKHOCTH aTOMOB. BogopoiHbie COeAMHEHMUSI.

Tema 1.2. Crpoenne BemectBa (3u). HMonnas cBsizb. KoBaneHTHas
(moJyisipHast U HEMOJsIpHAsi) CBS3b. DJIEKTPOHHas (opMmya. Metannunyeckas
CBsA3b. BomopoaHas CBs3b.

['ubpunn3zanust aTOMHBIX OpOUTANICH.

Kpucramnel:  aTOMHBIE, MOJIEKYJISIPHbIE, HOHHBIE, METaJUIMYECKHUE.
DneMeHTapHas ssuerKa.

[Momumopduzm. Tlomumopdusie Mogudukanmu. Amnorponus. M3omepus.
['omomnorus.

Tema 1.3. Xumuueckue peakiuu (34)

XUMHUYECKAN CUHTE3. Peaknum pas3ioxeHus, COCIUHCHUS, 3aMEIICHHS,
oOMeHa. DK30TepMHUYECKME U DJHAOoTepMUyeckue peakuuu. OOpaTumbie U
HeoOpaTumble  peakiuu. TemmoBod  3¢dext peaknuu. 3akoH ['ecca.
Tepmoxumuyeckue ypaBHeHus. Teruiora oOpazoBanus. Teraora cropanus.

CkopocTh  XMMHYECKOW peakUMH. AKTUBHUPOBAHHBIM KOMIUIEKC. 3aKOH
nerctBus Macc. KnHetnueckoe ypaBHEHHUE PEaKIUU.
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Karanuz. Karanuzaropel. HWarubutop. I'OMOreHHBI U Te€TEpOreHHBIN
katanu3. Karanmmrtnueckne peakuuu. XumMudeckoe paHoBecue. [lpunnmn Jle
[TaTense.

Tema 1.4. PactBopsl.  (6u).

HucnepcHsle cuctemsbl. PacTBopsl. ['pyboancnepcHble CHCTEMBI (CYCIIEH3HH
u smyibcun).  Kosmoumgasie pacTBOphI (301). Adpo3oiu. CriocoObl BRIpaKEHUS
KOHLIEHTpaluu pacTBOpoB. MossipHast KOHIEHTpALHsl (MOJSPHOCTB).

DIIEKTPOJIUTHI. DIIEKTpOIUTAYECKas nuccounanus. CTerneHb JUCCOIUALIH.
Koncranrta auccounanuu. Bomopoausiii nokaszatens. Peakiium noHHOro oomMeHa.

['maponu3 opraHMYecKrx BEMIECTB. [ UAPOIN3 CONEN.

Tema 1.5. Dnexktpoxumudeckue peakiuuu. (34). ['anbBaHUYECKUM DJIEMEHT.
DIEKTPOIbI. AHOJI. Karon. Axkymynarop. TOIJIMBHBIA  3JIEMEHT.
DIEKTPOXUMHUSL.

Psan craHmapTHBIX 3IEKTPOAHBIX MOTEHIMAIOB. CTaHIAPTHBIE YCIIOBHUSL.
CranmapTHBIA BOJOPOIHBIN AIEKTPOA.

Koppo3sus metannoB. Xumuyeckas v 3JIEKTPOXUMHUYECKASL.

DIIEKTPOIU3. DIEKTPOJIU3 BOAHBIX PACTBOPOB. DIEKTPOIIN3 PACILIIABOB.

JlaGopaTopHBIE OMBITHI:

N3ydenune BIMSHUSA pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKHUX
peaKunil.

Onpenenenue peakuu Cpelbl YHHUBEPCAIbHBIM HHIUKATOPOM. [ 'mapoinn3
COJIEH.

[IpakTuueckue paboOTHI:

«IIpuroroBnenne pacCTBOPOB € 3aJaHHON MOJIIPHOW KOHLIEHTPALUE»

Paznen 2. Heopranuueckas xumusi (11 )

Tema 2.1. MeTamisl. (64)

Cnoco0sbI nosydeHus: MeTaJuioB. JIErkue u Tsok€nnble  MeTasuibl.

JlerkomnaBkue U TYroOIUIaBKUE METAJUIbl. MeTauinyecKue 3JeMeHThl A- U b-
rpynn. Menps. Iluak. Twuran. Xpom. JKenezo. Hukens. Ilnatmna. Crutassl.
Jlerupytoume noOaBku. Yépubeie mertamibl. L{BeTHbie meramibl. YyryH. Craib.
JlernpoBanuseie cram. OKCUABI U TUAPOKCHIBI METAJIIOB.

Tema 2.2. Hemeramsl. (549)

IIpocTeie BemiecTBa — HemeTauibl. Yriepod. Kpemuuii. Azor. docdop.
Kucnopoa. Cepa. ®@top. Xiop.

Kucnorusie okcuasl. Kucnopoaconepsxkamue kKuciaotsl. CepHasi KUCIOTA.
A30THas KUCJOTA.

BonopoaHsle coequHEeHNs] HEMETAILIOB.

I'eneTnueckas CBsI3b HEOPraHUYECKUX U OPTAaHUYECKHUX BEILIECTB.

[IpakTuueckue pabOTHI:
1.«Pemienne 3kcnepruMeHTaNbHBIX 33/1a4 110 TeMe: «MeTallibhy
2.«Pemmenue sKcriepuMeHTaIbHBIX 33/1a4 1o TeMe: «Hemeramib

Pazpnen 3. Xumus u xxu3ub (4 1)

XHUMHUYECKAs] MPOMBIIUICHHOCTb. XHMHYECKass TEXHOJOTHS. XUMUKO-
TE€XHOJIOTUYECKUE MPUHLHUIBI MPOMBIIUIEHHOTO IOJYYEHUs METauioB. YépHas
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METaJULyPTHUsl.
[IpousBonctBo crasm. Kucnopoanelii koHBepTep. be30TX0aHOE HPOU3BOACTBO.
Xumus B ObITy. [IponykTel nutanus. beitoBas xumus. OTaen0YHbIe MaTEPUATIBL.

JlekapcTBeHHBIE

[TpousBoacTBO

npenaparsl.

JIOITYCTUMBbIE KOHIICHTPALIUH.
TEMATHYECKOE IIVIAHUPOBAHUE

YyTyHa.

JlomeHHas

DKOJIOTUYECKUI

I1CYb.

MOHHWUTOPHHTI.

Arnomeparnusi.

IIpenensHo

Paznen

Koi-
BO
4acoB

TeMbl

Teopu
ST

ITpakT
uKa

OCHOBHBIE BUIEI
JeSATEIIbHOCTH
o0ydJaronmxcs

(Ha ypoBHE
VHHUBEPCATHHBIX
y4eOHBIX ICHUCTBHUI)

OcHOBHEBIE
HaIpaBJICHUs
BOCITUTATEIh
HOM
JIeSITETLHOCT
H

10 kaacce

Paznenl.Teopus
XUMHUYECKOT'O

CTPOCHHSI.

[Ipupona

XUMHUYECKHUX CBSI3EH

OOBSACHSATS,
OpPraHUYECKYIO
BBIICIIUIIN B
paszen
Ilepeuuncnars
IPEIOCHUIKI
BO3HUKHOBEHUS
XUMHYECKOI0
Paznuuats
YTIEPOJHOTO
pa3BETBICHHBIN
HEpPAa3BETBIEHHBIN U
UKIAYECKUI.
Omnpenensrs
aTOMOB yriepona,
BOZIOPOAA, XJIopa B
OpPraHMYECKUX BEIIECTBAX.
Paznuuars MOHSATHUS
«BJIEKTPOHHAs1 000J104YKa» U
«QJIEKTPOHHAsT OpOUTANIBY.
N300paxkaTh 3JIEKTPOHHBIE
KoH(puUryparum aTtomMoB 1-
ro W 2-r0 TIepuosoB
ANEKTPOHHBIX u
rpau9YecKux dSIEKTPOHAX

bopmys.

MIOYEMY
XUMUIO
OTIEJILHBIN
XHUMHH.

Teopuul
CTPOCHHUSI.
TpH  THIA
CKeJeTa:

HaJIN4YMC

[TaTpuotnuec
KOe
BOCITMTaHHE
I'paxmancko
e
BOCITMTaHHE
Tpynosoe
BOCITUTaHUE

Paznen 2.

YraeBonopoasl

[IpenenbHbIe

YIIICBOAOPOABI —

AJIKaHbI

OOBSCHSTD
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJT aJIKaHOB
Ha OCHOBE IMpEACTaBICHUM]
0 THOpUT3AIIH|
opouTanei aToma
yriepona. M3roraBiuBath
MOJIeTTH MOJICKYIL,
PYKOBOJICTBYSICb ~ TEOpPHEH|

XUMHNYCCKOI'O CTPOCHUH

I'paxknancko
e
BOCIIUTAHHE
Tpynosoe
BOCIIUTAHHE
DKOJIOrMY€eCK
oe
BOCIIUTAHUE

13



OpTraHU4YCCKUX BCIICCTB.
OTaugaTte TOMOJIOTH  OT|

HU30MEPOB. HaseiBath
AJIKaHbI 0|
MEXKIyHAPOAHOU
HOMeHKJIaType. COCTaBIISATH
YpaBHEHUS  XHUMHUYECKHUX
peaKkuuid,
XapaKTEepU3YIOIINX
XUMUYECKHE CBOMCTBA

METaHa U ero TOMOJIOTOB.

Pemate pacuérHble 3ama4n
Ha BBIBO/J{ (bopmyIbl
OPraHMYeCKOro BEIIECTBA

HenpenenbHsie
YTJIEBOIOPOBI
(anKeHsl,
aJKaJuECHbI U
AJIKUHBI )

OOBSCHATD
IPOCTPAaHCTBEHHOE
CTpOCHHE MOJIEKYJIBI
ITHUJICHA Ha OCHOBE
Ipe/ICTaBICHUI 0
ruOpugu3anu - opOuTanei
aroma yriieposa.

N300paxaTh CTPYKTYpHBIE
¢GbopMysbl alKEHOB U HX
M30MEPOB, Ha3bIBaTh
AJIKEHBI 1o
MEXKIyHAPOAHOU

HOMEHKJIAType, COCTaBIIATH
(GopMysbl AJKEHOB MO HX
Ha3BaHUAM

CocraBndrtb ypaBHEHUS]
XUMHYECKHUX peaxkuui,
XapaKTEepU3YIOIINX

XUMHUYECKHE CBOICTBA|
AJIKEHOB. [Tonyuats,
ITHJIEH. Jloka3pIBaTh
HENPENEIbHBI  XapakTep
STWJIEHa €  IIOMOIIBI)

Ka4yeCTBEHHOW peakuuu Ha
KpaTHbIE CBSI3H.
CocraBnsTh YpaBHEHUS]
XUMHYECKHUX peakuui,
XapaKTEepU3YIOMINX

HEINpeNeIbHbI  XapakKTep,
aJIKaIEHOB. OOBICHATD
Sp-  rubpuaMszanulo |
MIPOCTPAHCTBEHHOE
CTpOECHHE MOJIEKYIb]
aleTUJIeHa, Ha3bIBaTh
TOMOJIOTH  allETUJIEHA 10
MEXTYHAPOHON
HOMEHKJIATYpE.

LlennocTth
HAaY4YHOTO
IMO3HAHMSA
OKOIOTHYECK|
oe
BOCITMTaHHE
I'paxmancko
e
BOCITMTaHHE
duznueckoe
BOCITUTaHHE
[Tatpuotrnuec
KoO€e
BOCITUTaHHE
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ApeHbl DKOJIOTIYECK
(apoMaTHdecKue OOBSCHATD IEKTPOHHOE U | 0€
YIJIEBOIOPOIHT) IIPOCTPAHCTBEHHOE BOCIIUTaHHE
CTpOEHHE MOJIEKYJIbI I'paxnancko
6enzomna. M3o0paxarp e
CTPYKTYpHYIO hopMyIy BOCIIUTaHHE
6en3ona aAByms criocobamu.| duszmueckoe
OOBSACHATH, KAaK CBOHCTBA | BOCIUTAHHE
OcH30J1a 00YCIIOBIICHBI
CTPOCHHEM €0 MOJICKYIIbI.
CocraBnaTh ypaBHEHUs
XUMHUYECKHUX PEaKIIHiA,
XapaKTepU3YIOIIUX
XUMHYECKHE CBOMCTBA
OeH30J1a ¥ €r0 TOMOJIOTOB
[TpupoHbIe XapakTepus3oBaTh COCTaB | DKOJIOIMUYECK
MCTOYHUKH H IPUPOJIHOTO ra3 U oe
nepepaboTka HOIYTHBIX HE(PTAHBIX BOCIIUTaHHE
ra3zoB. XapaKTepu30BaTh [TaTpuoTtuuec
YHJICBOAOPOZIOB crocoObI mepepadboTKu KOE
HeTu. OOBSACHITH BOCIIUTAHUE
orTianuue OeH3uHa npsiMoil | ['paskaancko
HEPErOHKHU OT KPEKUHT - e
OeH3MHa BOCIIUTAHHE
Tpynosoe
BOCIIMTaHHE
Pasmen 3. 11 CrupThl 1 q)eHOJ'[BI N3obpaxkats 0011y10 OKOIOTHYECK|
Kucnopomgocoe (bopMyiTy OJJTHOATOMHBIX oe
pIKAIIHe MPEeNbHBIX CIIUPTOB. BOCIIUTaHHE
OOmbscHATH 0Opa3oBanue | ['pakgaHcko
OpraHHdCCKuc BOJIOPOJIHBIX CBSI3EU U €€ e
COCIMHCHUA BJIMSHUE Ha (PU3NYECKHE BOCIIUTAHHE
CBOICTBA CITUPTOB. JyxoBHOE 1
CocTaBisTh CTPYKTYpPHBIE | HPaBCTBEHHO
(hopMyJIbI CIUPTOB U UX e
U30MEpOB, Ha3bIBATh BOCIIUTaHHE
CIIUPTHI 110 duznueckoe
MEXTyHapOIHON BOCIIUTaHHE

HOoMeHKJIaType. OOBSACHATH
3aBUCUMOCTH CBOMCTB
CIIUPTOB OT HATHMYHUS
(YHKITMOHATTLHOW TPYIITBI
(-OH). CocraBsTh
YpaBHEHUS XUMHYECKHX
peaKuuit,
XapaKTePU3YIOIINX
XMMHYECKHE CBOMCTBA

CIIMPTOB U UX ITPUMCHCHUC.

XapakTepu3oBaTh
¢busnonoruueckoe
JNIENUCTBUE METAHOJIA U
staHoJia. CocTaBiIsITh

15



YpaBHEHUsI PEaKLUM,

XapaKTePU3YIOIINX

CBOIMCTBa MHOTI'0OQTOMHBIX

CIIUPTOB, U MPOBOJIUTH

KaueCTBEHHYIO PEAKIUIO HA

MHOTOaTOMHBIE CIIUPTHI.
AJbaerumasl, 1 CocraBnsatb GopMyIibl I'paxxnancko
KETOHBI 1 HM30MEpPOB U TOMOJIOTOB e
KapGOHOBBIE aJbJCTUIOB U HasblBaTh AX BOCIIUTAHUE

110 MEXIYHAPOIHOU ennoctp
KUCJIOTRI HOMeHKJIaType. OOBICHATD | HAYYHOTO

3aBHUCHMOCTh CBOMCTB MO3HAHMUS

AIBJETUI0B OT CTPOCHUS dusnueckoe

uX (pyHKIHOHAIBHOM BOCIIUTAHHE

TPYIIIbI Tpynosoe

[IpoBOAUTH KAYECTBEHHBIE | BOCIIUTAHUE

peaKIMy Ha aJibJICTU/IbI.

CocraBnaTh ypaBHEHUS

peakiui,

XapaKTEePU3YIOLIUX

XUMHUYECKHE CBOMCTBA

anbaeruoB. OObICHATH

3aBUCHMOCTH CBOMCTB

KapOOHOBBIX KUCIIOT OT

Hanuuusl GyHKIIMOHATBHON

rpynnsl (-COOH).

CocTaBnsATh ypaBHEHUS

XAMHYECKHUX PEaKIUH,

XapaKTEePU3YIOLIUX

XHMHYCECKHE CBOMCTBA

KapOOHOBBIX KUCIIOT.

[Tonydats yKCyCHYIO

KHCJIOTY U JJOKa3bIBATh, YTO

9TO BEIIECTBO OTHOCHUTCS K

KJ1accy Kuciot. Otauvarh

MYpPaBbUHYIO KHCIIOTY OT

YKCYCHOM C TOMOIIbIO

XMMHYECKUX PEAKIUN
CroKHBIE 3(1)I/IpBI. CocTaBisiTh ypaBHEHUS du3nueckoe
Kupbr peakuuii aTepupuKaIum. BOCIIUTAHUE

OOBACHATE OKOJIOTUYECK

OMOJIOTUYECKYIO POJTh oe

»upoB. Cobmro1aTh BOCIIUTAHUE

MpaBmIa 6e30MacHOTO ['paxxnancko

oOparieHus co CpeJICTBaMH | €

OBITOBOI XUMHUHU BOCIIUTAHUE
VYraesoasl 1 OOBACHATH ['paxxnancko

OMOJIOTHYECKYIO POJIb e

t0Ko3blL. [IpakTuuecku BOCIIUTAHUE

JIOKa3bIBaTh HAJTMIHS TpynoBoe

(O YHKIIMOHAIIBHBIX TPYIII B | BOCIIUTAHUE
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MOJICKYJIC TJIFOKO3BI.

JyxoBHOE 1

OOBACHATD , KAK CBOMCTBA | HPABCTBEHHO
caxapo3bl CBSI3aHBI C e
HaJIMYUEM BOCIIUTAHUE
(YHKITMOHATTLHBIX TPYIII B
€€ MOJIeKYyJie, U Ha3bIBaTh
00J1aCTH IPUMEHEHUS
caxapo3sbl. COCTaBIIsATh
YpaBHEHUsI pEaKUUN
THAPOJIN3a KpaxMaja 1
MMOJUKOHICHCALIMHI
MOHOCaXapHUIOB.
[IpoBOINTH KaYECTBEHHYIO
pEeaKIMIo Ha KpaxMaJl.
Pasnen 4. A3oTcoaepIKalue CocTaBnath ypaBHEHUs I'paxxnancko
A30TCcoaepxKalll OpTraHUYECKue peaKuy, ¢
e COCTHHCHHUS XapaKTePU3YIOUINX BOCIIUTAHUE
CBOICTBA aMHHOB. TpynoBoe
OpPraHHICCKUC OOBACHITH 3aBUCUMOCTh BOCITMTaHHE
COCIMHCHUA CBOMCTB aMUHOKHCIIOT OT | dusnueckoe
CTPOCHUS MX BOCIIUTAHUE
(GyHKIIMOHANBHBIX Tpymil. | LleHHOCTH
Ha3piBaTh aMMHOKHUCIIOTHI | HAYYHOTO
0 MEXIYHApOAHON [MO3HAHUS
HOMEHKJIAType U DCTEeTUYECKO
COCTaBIISITh YpaBHEHUS e
peaKuuit, BOCIIUTAHUE

XapaKTepU3YIOIUX UX
cBoiicTBa. OOBSICHATD
OMOJIOTNYECKYIO POJIb
OEJIKOB U UX MPEBpALICHUM
B opranusme. [IpoBoauth
LIBETHBIE pEaKIUu Ha
6enku. OOBICHATH
OHOJIOTUYECKYIO POJIb
HYKJICMHOBBIX KHCIIOT.
[Tons30BatbCs
MHCTPYKLUEH K
JIeKapCTBEHHBIM
npernaparam.




Paznen 5.
XUMUSA
MOJIMMEPOB

XuUMHS TOJTUMEPOB

3anuchIBaTh YpaBHEHUS
peaKiuii NOJIMMEpHU3aLHH.
3anucheIBaTh YpaBHEHUS
peakuuii
MIOJINKOHIEHCALIUH.
Pacno3naBath
OpraHMYECKHE BELIECTBA,
UCIIOJIb3YS] KAUECTBEHHbIE
peakuuu

I'paxknancko
e
BOCIIUTAHUE
OKOJIOTHYECK|
oe
BOCIIUTaHUE
LlennocTh
Hay4HOI'0
MO3HAHUSA
dusnyeckoe
BOCIIUTAHUE
Tpynosoe
BOCIIUTAHUE

11 kaacc

Pa3nen 1.

Teopernueckue
OCHOBBI XUMHUH

19

Baxueiiue
XUMHYECKUE
MOHATHA U 3aKOHBI

[lepeuncinares BaxxHeme
XapaKTePUCTUKU
XUMHUYECKOTO
OOBsICHATD
MEXIY
«XUMUYECKUHI
CHYKIIHD,
[IpumensaTH 3aKOH
COXpaHEHUs MAacchl
BEIIECTB IIPU COCTaBJICHUY|
YpaBHEHUH  XHUMHUYECKHX
peakuuu. Onpenenary
MaKCUMaJIbHO BO3MOYKHOE]
YUCJIO  DJIEKTPOHOB  HA
JHEPreTUYECKOM  YpOBHE.
3anuceiBaTh TpaduyecKue
JIEKTPOHHBIE (HOPMYIIBI S-,
p- d-aimeMeHTOB.
XapakTepru3oBaTh MOPSJIOK|
3all0JIHEHUS  DJIEKTPOHaMUY|
SHEPIreTHYECKUX YPOBHEU U
NOlypOBHEHN B aTOMax.
OOBACHATS, B qéMm|
3aKio4yaercss  (hu3MYecKui
CMBICTT TIOHSTHUS
«BAJIEHTHOCTB).

3JICMEHTA.
paziuuune
ITOHATUSMH|
3JIEMEHT,
«H30TOIY.

[Tatpuotnuec
Koe
BOCITUTaHUEC
I'paxxnancko
e
BOCITUTaHUEC
Tpynosoe
BOCIIUTaHHE

Ctpoenue
BEIIleCTBA

OOBSCHSTD MEXaHU3M
o0pa3oBaHHs HOHHOU W
KOBQJIEHTHOW  CBS3U U
0COOCHHOCTH  (DU3HUECKHUX|
CBOICTB HOHHBIX U
KOBQJICHTHBIX COCTMHECHUM.
CocCTaBiATh  AIEKTPOHHBIE
(hopmyIbr MOJIEKY!JI
KOBAJICHTHBIX COEIMHEHUH.
OOBSCHATD MEXaHU3M

00pa3oBaHusl  BOJOPOJHOM

ITatpuortnuec
KOE
BOCIIUTAHUE
I'paxknancko
e
BOCIIUTAHUE
Tpynosoe
BOCITUTAHHE
LlennocTh
Hay4HOI'0
TO3HAHMS
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M METaJJIMYEeCKOM CBS3U H
3aBHCHMOCTD CBOMCTB
BEIIECTBA  OT BU/IA|
XAMUYECKOU CBSI3H.
OOBSICHATD
MIPOCTPAHCTBEHHOE
CTpPOCHUE MOJIEKY!I
OpPraHUYECKUX 14
HEOPTaHHYECKUX
COECIMHEHHI ¢ TOMOIILIO
NIPEACTABICHUI 0
TUOpUIN3AIIH OPOUTAIICH.
OOBSCHATE  3aBHCHUMOCTDH,
CBOMCTB BEIECTB OT THIIY
€ro KPUCTAJUIMYECKOU
pPELIETKH.

XUMHAYECKUE
peakiuu

[lepeuncnsarTs npu3HaKy, IO,
KOTOPBIM KJIacCUUIHPYIOT
XUMHUYECKHE PEAKIUH.
OOBsACHATD CYILIHOCTH
XMMHYECKON PEaKIUU.
CocraBndrtb ypaBHEHUS]
XUMHYECKHUX peaxkuui,
OTHOCSIIIUXCS K
ONpEeIeIEHHOMY THUILY.
OOBACHATD BIIMSTHUE
KOHLIEHTPAllUl  pPEareHToB
Ha CKOPOCTb TOMOT'€HHBIX U
TeTEPOre€HHBIX PEAKIINM.
OOBACHATD BIIMSTHHUE
pa3nuyHbIX (HAKTOpPOB HA
CKOpPOCTb XUMHUYECKOH
peakuuu, a TaK¥Xke
IPUMEHEHHE
KaTajau3aTopoB u
UHTUOUTOPOB Ha MPAKTHUKE.
OOBACHATD BIIMSTHUE
W3MEHEHUs KOHIICHTpaIuy|
OJIHOTO W3 pearupyrolux|
BELIECTB, TEMIEpaTyphl M|
JABIICHUS HAa CMELIEHUE
XMMHYECKOTI0 PaBHOBECHS

I'paxmancko
e
BOCITMTaHHE
Tpynosoe
BOCITUTaHUE
[yxoBHOE ¥
HPaBCTBEHHO
e
BOCIIUTaHUE

PactBops!

XapakTepru3oBaTh CBONCTBA,
Ppa3IMYHBIX BUJIOB
JIACTIEPCHBIX CUCTEM,
YKa3bIBaTh MIPUYUHBI
KOAryJsiiui KOJUIOMJIOB H|
3HAYEHUSI 3TOTO SIBJICHHUS.

Pemrate 3aJ1a4un HAa|
MIPUTOTOBJIEHUE PACTBOPOB
ONpEeIEHHON  MOJISIPHOU

OKOJIOTHYECK
oe
BOCIIUTAHUE
OKOJIOTHYECK
oe
BOCIIUTAHUE
dusnyeckoe
BOCITUTaHHE
I'parknancko
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KOHIICHTPALIUH.
I'oToBUTH pacTBop,
3a1aHHOU MOJISIPHOH|
KOHIICHTPAITUH.

OOBACHATD, oYeMY

pacTBOpBl  BEHIECTB  C
MOHHOM W  KOBAJECHTHOM
HOJISIPHOM CBSI3bIO
OPOBOSAT  AJEKTPUUYECKUM]
TOK.

Ompenenars pH cpensl ¢
MOMOIIbIO YHUBEPCATIHLHOTO

WHJIMKaTOopa.

OOBACHITE C  IO3UIUH]
TEOpUHU
3JIEKTPOJIUTHYECKON
JIHCCOLAIHN CYILLHOCTH|
XUMHUYECKUX peakuuid,
MPOTEKAIOIIMX B BOJHOMU
cpene. CocraBsTh
MOJHBIE U COKpAILEHHBIC
HMOHHBIE ypaBHEHUSI
peakiui,
XapaKTEePU3YIOLIUX
OCHOBHBEIC CBOMCTBA
BaKHEHUIITIX KJIaCCOB
HEOPTraHUYECKHUX
coequHenuii. CoCTaBIIATH
ypaBHEHUS peakuuii

TUIPOJIN3a OPTaHUYECKUX U]

HCOPTraHNYCCKUX BCUICCTB

v
BOCIIUTAaHHUEC
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DIIEKTPOXUMHUYECKHU
€ peakuuu

OO0BACHATD MIPUHIIHUI]
paboThl  raJbBaHUYECKOTO
3JIEMEHTA.

OOBsACHATb, KaK YCTPOEH
CTaHIApTHBI BOAOPOJIHBIN
anektpon.  Ilonb3oBarbes
panoM CTaHJapTHBIX]
3JEKTPOIHBIX
noreHuuagoB.  OTiauyarh
XUMHUYECKYI0 KOPPO3UI0 0T
3JIEKTPOXUMHUYECKOM.
OOBSCHSTH MPUHIUIIBI
3alUThl  METaJUIMYECKHUX
U3JIeJIUI OT KOPPO3UH.
OOBACHATS, KaKHe|
IPOLIECCHl MPOUCXOAAT Ha
KaTole M  aHoJe IIpH
3JIEKTPOJIU3E PACIUIABOB U
pacTBOpOB coJiei.
CocraBisiTb ~ CyMMAapHBIE
YPaBHEHUS peakuui
anekTponusza.  OOBACHATH
IPUHLIUIT paboTh]
rajbBaHUYECKOIO
3JIEMEHTA.

OOBSCHATD, KaK YCTPOEH
CTaHJIapTHBIA BOJOPOJHBIN
anektpon.  I[lomp3oBaThbcs]
psaIOM CTaHJapTHBIX|
3JIEKTPOIHBIX
IIOTEHLINAJIOB.

OT1nnyarh XUMHUYECKYIO
KOPPO3HIO oT|
3JIEKTPOXUMHUYECKOH.
OOBICHATE TIPUHITUTIBI
3allUThl  METAJUIMYECKHUX
W3/EJINN OT KOPPO3HUHU.

I'paxknancko
e
BOCITUTAHHE
TpynoBoe
BOCITUTAHHE
IlenHocTh
HAy4YHOTO
MO3HAHUS
DKOJIOTHYECK
oe
BOCITUTAHHE

Pa3nen 2.
Heoprannuecka
s XUMHS

11

Merael

XapakTepus3oBath 00U
CBOWCTBA  METANIOB  H
pPa3bACHATH MX HAa OCHOBE
MIPEICTABICHUN O CTPOEHUY]
aTOMOB METaJJIOB,
METAJNINYECKON  CBSI3U U]
METaJUIMYECKOU
KPUCTAJNINYECKON PEIIETKE.
WnmoctpupoBaTh
puMepaMu croco0b]
IIOJIy4YEHUSI METAJIJIOB.
XapakTepus3oBaTh
XUMHYECKHE CBOICTBA,
MetaiioB IA-1IA rpynn y

[Tatpuortnuec
KO€
BOCITUTaHUE
I'paxxnancko
e
BOCITUTaHUE
Tpynosoe
BOCIIUTAHUE
[yxoBHOE ¥
HPaBCTBEHHO
e
BOCIIUTaHHE
dusnueckoe
BOCIIUTAHHE
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aJIFOMHHUS, COCTAaBJIATh
COOTBETCTBYIOIIUE
YPaBHEHUS PEaKLIUM.
OOBICHATE  OCOOEHHOCTH
CTPOECHUSA aTOMOB
XHMHYECKHUX DJIEMEHTOB b-
rpym IIEPUOIUYECKOH]
cuctemsl J[.11.Mennaeneena.
CocTaBiaTh YpaBHEHMUS
peaKuuit,
XapaKTePU3YIOIINX
CBOMCTBA MeEAW, ITNHKA,
TUTaHa, XpOMa, JKeJe3a.
IIpencka3siBaTh  CBOMCTBA
CILIaBa, 3HAas €ro COCTaB.
OOBACHATS, KaK
W3MCHSIOTCS CBONCTBA|
OKCHUJIOB U THAPOKCHUIOB
METAJJIOB 1O TMEPHOJIaM H
A-rpymnnam
NEePUOIUYECKON TAOJIHIIBI.
OOBSACHSATS, KaK|
U3MEHSIOTCS CBOICTBQ
OKCHJIOB M THUJIPOKCHUJIOB C
ITOBBIIICHUEM CTEICHY]
OKHCJICHHS €ro  aToma.
3anuceIBaTh B
MOJIEKYJIIPHOM M HOHHOM|
BUJIE ypaBHEHUS
XHUMHYSCKHX peakiuii,
XapaKTEePU3YIOITUX
KHCIIOTHO-OCHOBHBIC
CBOMCTBaA OKCHOB il
TUAPOKCHIOB METAJIOB, a
TaKK€ OIKCHEPUMEHTAIBHO
JIOKA3bIBATh HAJIWYHE DTHX
cBoiicTB.Pacno3naBaTh
KaTHOHBI coJreit C
IIOMOIILI0  KAaYCCTBCHHBIX
peakuuii

Llennocth
Hay4YHOT'O
IMO3HAHUS
OCTETUYECKO
e
BOCIIUTaHUE

Hemeramel

XapakTepus3oBath  0OLIUE
CBOICTBA HEMETANIOB W
pPa3bACHATHL MX HAa OCHOBE
MIPEJICTABICHHU O CTPOCHUHY]
atoma. HaswiBaTh oOmacty
MPUMEHEHHUST  BaKHEHIINX|
HEMETAaJJIOB.

XapakTepru3oBaTh CBONCTBA,
BBICIIIUX OKCHJIOB
HEMETaJIJIOB

U KHCIOPOJI0COAEpKaIIHX

KHCJIOT, COCTAaBJIATH|

du3nueckoe
BOCIIUTAHUE
LlenHocTh
Hay4HOT'0
MMO3HAHUSA
I'paxxnancko
e
BOCIIUTAHUE
DKOIOTHYECK
oe
BOCITUTaHUE
DCTETUUECKO
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ypaBHEHUS
COOTBETCTBYIOLIUX
peakuuii U OOBSACHATH UX B
CBETE TIPEACTABJICHUI 00
OKHUCIIUTEIBHO-
BOCCTAHOBUTEIbHBIX
peakiusx U
3JIEKTPOIUTUYECKON
JIMCCOLMAITNH.
CocraBisiTh
peakuui,
XapaKTEPU3YIOIINX
OKHUCJIUTEJILHBIC  CBOICTBA
CEpHOM U a30THOM KHUCJIIOT.
XapakTepu3oBaTh
W3MEHEHUE CBOMCTB
JETYyYuX BOJIOPOJIHBIX
COCAMHCHUI  HEMETaJIOB
no mepuoay u A-rpynmnam
MEPUOJUYECKON CUCTEMBI.
Jloka3pIBaTh  B3aMMOCBS3b
OpTraHUYECKHUX u
HEOPTaHUYECKUX
COCTUHEHUN.
CocTtaBisiTh YpaBHEHUS
peaKuuit, OTpaXKarOLIHUX
B3aUMOCBSI3b OPTaHUYECKHX
u HEOPTraHUYECKHX
BEIIECTB, OOBSACHITh MX HA
OCHOBE TEOPUH
3IEKTPOJIUTUYECKON
JIACCOIMAITAN 13|
pe/ICTaBICHUIA 00
OKHCIIHTEIBHO-
BOCCTAaHOBUTEIbHBIX
nporieccax.

IIpaxkTrueckun
pacro3HaBaTh BEIIECTBA C
MOMOIIBI0  Ka4eCTBEHHOM|
peaKIy Ha HOHBI

ypaBHEHUS]

v
BOCIIUTAaHHUEC

Paznen
3.Xumud u
KU3HD

XUMUA U )KU3Hb

OOBSCHATH HayYHbIE
MIPUHLIMIIBI IPOM3BOACTBA
Ha [IpUMEpPe CEpHOMN
KHCJIOTBHI.

[lepeuncnsaTh NpUHIMIIBI
XUMHYECKOT0
IIPOU3BO/JICTBA,
HCIIOJIb3yEMBbIE MTPU
IIPOU3BOJICTBE UyT'YHa.
CocraBnarh ypaBHEHUS
XUMHYECKUX PEaAKIUH,

MMPOTCKAIUX IMPU

OKOIOTHYECK
oe
BOCIIUTAHUE
I'paxknancko
e
BOCIIUTAHUE
Tpynosoe
BOCIIUTAHUE
I'paxxmancko
e
BOCIIUTAHHUE
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MOJYYCHUU YyTYHA U
CTaJIH.

Cobmro1aTh paBuia
0e3omacHoi paboThI CO
cpencTBamMu OBITOBOM
XUMHHU.

OOBSACHATH IPUHIIUTIBI
XUMHYECKOTO 3arpsi3HEHHS
BO3/1yXa, BOJOEMOB U T0YB

COI'JTACOBAHO

[Iporokou 3acenanus

METOJANYECKOTO 00BETUHEHUS

YUYUTEIIEH PEAMETOB €CTECTBEHHO-

HAaY4YHOT'O IIUKJa

MAOY COII Ne 35

ot 27 aBrycta 2021 roga Ne 1
Mockanenko C.1O.
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COT'JTACOBAHO
3amecturens nupekTopa no Y MP
IIpstaKOBA 1O .1O.

27 aprycta 2021 rona
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