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1. Ob0mas xapakTepucTuka padodeii mporpaMmsbl 00111e00pa3oBaTeJIbHOMN
aucuummabl OO/, 12 Xumus

1.1. MecTo AucuMIuInHbI B CTPYKTYpe o0pa3oBartenbHoi nporpammsbl CI1O:

Oo6meobpazoBarenbHas guctumiuaa OV/]. 12 Xumus sBIsieTCS 00S3aTENBHON YaCThIO
00m1eo0pa3oBaTenpLHOrO MUKIIA 00pa3oBareabHOM mporpaMMel B cootBercTBrr ¢ DI'OC CITO 1o
cnenuanbHoCTH 43.02.16 Typusm u cocmenpuumcmeo.

1.2. llesn U niiaHMpyeMble pe3yJibTAaThl OCBOCHHSI JUCHUNJIMHBI:

1.2.1. Heau AucuMMINHBI

Conepxxkanrie mporpammbl  obmeoopazoBatenbHoi auctuiumabl OO, 12 Xumus
HaIpaBJIEeHO Ha JIOCTMXKEHHUE PE3yIbTAaTOB €€ U3YUYCHHS B COOTBETCTBUH ¢ TpeboBaHusiMu OI'OC

COO c yuetom npodeccuonanbHoit HanpasieHHoctu GI'OC CIIO.

1.2.2. Ilnanupyembie pe3yJbTATbl 0CBOEHHUS 00111€00pPa30BaTeIbHOM JUCUMILIMHBI B
coorBeTcTBUHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



Kox u HamMeHOBaHuUe
¢GopmMupyeMbIX KOMIIETEHIH I

HJIaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA NUCHUIIJINHDBI

O0mmue JucuMinHaApHbIe

OK 01. Berbupatp
CTIOCOOBI PelICHHUS
3amad
npodeccuoHaIbHOM
JeATSITLHOCTH
MPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

B dactu TpyZ10BOTO BOCIIUTAHUA: - TOTOBHOCTH K |- BJIQJCTh CHUCTEMOM XHMMHUYECCKHX 3HAHHM,
TPYy, OCO3HAHHE IIEHHOCTU MacTepCTBa, TPYJAO0JIIO0HE; - | KOTOpass BKJIIOYAET: OCHOBOIIOJATAIOIINE TIOHSATHUSA

TOTOBHOCTH K AKTUBHOM  JIESTENIBHOCTU | (XUMUYECKUM DJIEMEHT, aTOM, DJIEKTpPOHHAs 000JI04Ka
TEXHOJIOTHYECKON W CONMAIbHOW HAMpPaBICHHOCTH, | aTOMa, S-, p-, 0-3JIeKTpOHHBIE OPOUTAIH aTOMOB, HOH,

CIIOCOOHOCTh WHUITUTUPOBATH, TUTAHUPOBATH ¥ | MOJICKYJTa, BaJICHTHOCTh, JJICKTPOOTPHUIATSIIEHOCTD,
CaMOCTOSITEIIBHO BBITIOJTHSTH TAKYIO JICITCIHHOCTD; CTCTICHb OKHCIICHUS, XHMHYECKas CBs3b, MOJIb,
- HWHTEpEeC K pa3IMYHBIM chepaM | MOJISIpHAsT Macca, MOJISIPHBIM 00BEM, YIIIepPOIHBIH
podecCHOHATBHOM JIeATEITBHOCTH. ckeser, GYHKIIMOHAIIbHAS TPYIIA, paIHKal, H30MepHs,
OBnaneHue YHUBEpPCAJIbHBIMHA Y4eOHBIMH | H30MEPHI, TOMOJIOTHYECKAA  Psi,  TOMOJIOTH,
NMO3HABATEJILHBIMH A€l CTBUSIMU: VIICBOJOPOBI,  KHUCIOPOJI- H  a30TCOJECpIKaIIHe
a) 0a3oBbIe JTOrHYeCKUe AeHCTBHSA: COelMHEHUs, OHOJIOTUYECKH aKTHBHBIE BEIEeCTBa
- CaMOCTOSITETHHO dhopmynupoBaTh U | (YIJIeBOIbI, JKHpBI, OCJIKH), MOHOMEp, IMOJIHMEp,
aKkTyaJlu3upoBaTh  MpoOJieMy, paccMaTpuBaTh €€ | CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE
BCECTOPOHHE; COEIMHEHUS, KpUCTAIJIMUECKass pelieTka, THIIbI
- yCTaHaBIUBATh CYIIECTBEHHBIH MPU3HAK WM | XUMHYECKUX peakuuit (OKHCITUTENBHO-
OCHOBaHUS JJIsi  CPaBHEHHUA, KJIacCU(PUKAIMM U | BOCCTAHOBUTENbHBIE, O5K30- M  DHIOTEPMUYECKHE,
00001IeHUS; peakuy HOHHOTO OOMEHA), PacTBOP, DJIECKTPOJIHTHI,

- OIIPpCACIIATD el ACATCIIbHOCTH, 3aaBaThb | HCOJICKTPOJIUTEI, JJICKTPOJIHMTHYECKAsd AuUCCOLMalus,
napaMeTpel M KPUTCPUHU HX ITOCTHIKCHHA, BBIABJIATH | OKUCIUTEIIb, BOCCTAHOBUTCIIb, CKOPOCTDH XUMHWYECKOH
3aKOHOMCPHOCTH U IPOTHBOPCUYHA B paCCMATPHUBACMBIX | PCAKIIMU, XUMHYCCKOC paBHOBCCI/IC), TCOPHUU MU 3aKOHBI
ABJICHHUAX; BHOCHTb KOPPCKTHBLI B JACATCIBHOCTD, (Teopm{ XUMHNYCCKOI'O CTPOCHHUA OPraHN4YCCKHUX
OLCHUBATH COOTBCTCTBUC pE3yJIbTaTOB OoeiasaM, | BEIICCTB A.M. BYTJ'IepOBa, TCOpHA SHCKTpOHHTHqCCKOﬁ

OIICHUBATh PUCKHU ITOCJICACTBUH JICITCIBHOCTH; JIHACCOLIMALINH, MePUOANICCKUI 3aKOH J.N.
- pa3BUBATh KPEaTUBHOE MBIILIECHUE NTpU penieHuu | MeHeneena, 3aKOH COXpaHEHUs Macchl),
YKU3HEHHBIX TPoOIeM 3aKOHOMEPHOCTH, CHUMBOJMYECKUN  S3BIK  XHMHH,
0) 0azoBbIe HCCIeN0BaATEIbCKUE TeCTBUS: dakTosorMuecKue CBEIEHHS O CBOWCTBAxX, COCTaBe,

MNOJIY4CHUHU U 0€30IMaCHOM HCIIOJIb30BAHUH BAXKHEHIITNX
HCOPraHNYCCKUX U OPraHNMYCCKUX BCIICCTB B 6BITy )51




- BJIAJIETh HABBIKAMH Y4eOHO-HMCCIIE0BATEIbCKOM
u HpOGKTHOﬁ ACATCIIBHOCTHU, HAaBBIKAMH Pa3pCHICHUA
npoOrem;

- BbIABJIAITE NPHUYHUHHO-CICACTBCHHBIC CBA3U U
AKTyaJIMu3UpoOBaTh 3aJia4y, BbIJABUTI'aTb THUIIOTC3Yy C€C
pelICHrA, HAXOAWUTb AaprymMCHTBI I OO0Ka3aTCIbLCTBA
CBOUX YTBEPKICHUH, 3a7aBaTh IApaMETPbl U KPUTEPUHU
pelICHHUS;

- AHAJIM3UPOBATE IMOJYUYCHHBIC B XOJ€ PCUHICHUA
3aJa4du PE3YIbTATHI, KPHUTUYCCKHU OILICHMUBAThH ux
JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX

YCIIOBUSIX; -yMeTh TePEHOCUTH 3HAHUS B
MMO3HABATEIHHYIO " MPAKTHYECKYIO obnactu
KU3ZHEACSITSIIBHOCTH; - yMETh WHTETPUPOBATH
3HaHMST M3 pa3HbIX [MpPEeIMETHBIX 0OJacTei;
BBIJIBUTATh HOBBIE ujeu, npeJiaraTh
OpUTHHAJIbHBIE TIOJIXO/TbI u pEIICHNUS; -
CIIOCOOHOCTh ux HCIOJIb30BaHUS B

MO3HABATEILHON U COIMATIbHON MPAKTUKE

[IPAKTUYECKOH AESITEIbHOCTH YEJIOBEKA; - YMETh

BBISIBJISITH  XapaKTEPHbIC TPU3HAKK W B3aMMOCBS3b
W3YYCHHBIX TOHATHUM, TMPUMEHSTh COOTBETCTBYIOIIHE
MOHSATUA TPU ONUCAHUU CTPOCHUST W  CBOWCTB
HEOPraHMYECKUX M OPraHMYeCKHUX BEIIECTB M HX
MpPEBpAICHUI; BBISBIATh B3aHMMOCBS3b XHMHUYECKHX
3HAHUW C TOHATHSAMHU W TPEACTABICHUSMU JIPYTUX
€CTECTBEHHOHAYYHBIX MIPEIMETOB; - YMETh
HCII0JIb30BATh HauMEHOBaHUS XUMHYECKUX
COCIMHEHUN MEXIYHAPOTHOIO COK3a TEOPETUUYECKOU
U TPUKIAIHOW XWMHH W TPUBHAIBHBIC Ha3BaHUS
BaXHEHIINX BeUIECTB (3TWUJIEH, alleTWJIEeH, TJIULEpPUH,
dbenon, dopmanbaeru, yYKCyCHas KHUCIOTa, TJIMIIHH,
YTapHbBIM Tra3, YrJIEKHCIbId Tra3, aMMMakK, TIalleHas
U3BECTh, HEralieHas W3BeCTb, NHTbEBas coJa U
JIPYTUX), COCTAaBIATH (OPMYJIBI HEOPTaHUYECKHX H
OpraHUYECKHUX BEUIECTB, YpPaBHEHHUS XUMHUYECKUX
peakiuii, OOBACHATH MX CMBICH;, MOATBEPXKIAThH
XapaKTepHble  XMMHUYECKHE  CBOWCTBAa  BEILECTB
COOTBETCTBYIOIIUMU JKCIEPUMEHTAMU U 3alUCSIMU
YpaBHEHUH  XHMHUYECKUX  peakIuil; -  yMeTb
yCTaHaBIIUBaTh PUHA]ICKHOCTD M3YYEHHBIX
HEOPraHMYECKUX M  OPraHM4ecKHX BEIIeCTB K
OTIpENIeNIEHHbIM KJIaccaM M TpYyNIaM COEAUHEHUH,
XapaKTepU30BaTh MX COCTaB U Ba)KHEHINHME CBOWCTBA;
OTIPEIeNIATh BHUJIbI XUMUYECKUX CBsi3el (KOBaJeHTHa,
WOHHAs,  METaJuIM4YecKasi,  BOJOPOJHAs),  THIIbI
KPUCTAITMYECKUX pELIETOK BELIECTB;
KIaCCH(PHUIMPOBATh  XUMUYECKHE  peakluu; -
chopMHUpOBaTh TMPEACTABICHUS: O MaTepUATBHOM
€IMHCTBE MMpPA, 3aKOHOMEPHOCTSIX U INO3HAaBAaEMOCTHU
SBIIGHUW TIPUPOJBI; O MeCTe M 3HAYCHUM XHMHUU B




CUCTEME €CTECTBEHHBIX HAYK U €€ POJIH B 00ECTICUCHU N
YCTOMYMBOIO pa3BUTHS 4YEJIOBEUECTBA: B PEIICHUHU
po0JIeM 3KOJIOrMUECKOM, SJHEPreTUUECKON 1 MUILEBON
0€301MacCHOCTH, B PAa3BUTUM MEAMIIMHBI, CO3JaHUU
HOBBIX MAaTE€pHUAJIOB, HOBBIX MCTOYHHUKOB SHEPIUH, B
00ecreueHnH ParMoHAILHOTO MTPUPOIOTIONB30BAHMS, B
(GbOpMUPOBAHUH MHUPOBO33PEHUSI M OOIIEH KyJIbTYphI
YEeJIOBEKa, a TakKKe OHKOJOTHYECKH OOOCHOBAHHOTO
OTHOUIEHUS K CBOEMY 3/I0POBbIO U MMPUPOIHOM Cpele; -
BJIAJIETh CHUCTEMOM XMMHYECKUX 3HAHUH, KOTOpasd

BKJIIOYAET: OCHOBOTIOJIAT al0II1E TTOHSTHUS
(TOTIOTHUTENIBHO K CHCTEME TOHATHA  0a30BOTO
YpOBHSI) - H30TOMBI, OCHOBHOE M BO30YXIECHHOE

COCTOSIHUE aToMa, THOpUIN3aliis aTOMHBIX OpOUTanei,
xumudeckas cBsa3b (" " u ", KpaTHBIEC CBSI3H), MOJISIPHAS
KOHIIEHTpaLusi, CTPYKTypHass ¢GopMmyna, H30MepHs
(cTpykTypHas, reoMeTpuyecKas (Truc-TpaHc-
W30MEpHs), THUIBI XUMHYECKHX peakmuii (ToMo- u
reTeporeHHble, oOpaTUMBIE HW  HEOOpaTHUMEIE),
pacTBOpel  (MCTHHHBIE, JHUCIEPCHBIE  CHCTEMBI),

KPUCTAIIIOTUAPATHI, CTENeHb JMCCOUAIIHH,
AJEKTPOJIN3, KPEKUHT, pUPOPMHHT); TEOPUH U 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PEHYECKUE 3HaHUA,

JeKamurue B OCHOBC IIOHMMAHHA IIPUYUHHOCTH H
CUCTCMHOCTH XHMMHYCCKHUX HBHCHHﬁ, COBPCMCHHBIC
npeaACTaBJICHHUA O CTPOCHHUH BCIICCTBA HA ATOMHOM,
MOJICKYJIIpHOM n HaIAMOJICKYJIIPHOM YPOBHIX;
MNPEACTABJIICHHUA O MCXAaHU3MaX XUMHUYCCKUX peaKHHﬁ,

TCPMOJUHAMHUYCCKUX 151 KHHCTHYCCKUX
3aKOHOMCPHOCTAX HUX HNPOTCKaHHA, O XUMHYCCKOM
paBHOBCCHUH, AUCTICPCHBIX CUCTEMaAX,

(I)aKTOJ'IOI‘I/I‘leCKI/Ie CBCIACHHUA O CBOﬁCTBaX, COCTaBc,




MOJIy4eHUH U O€3011aCHOM HCIOJIb30BAHNH BAXKHEHIIINX
HCOPraHN4CCKUX U OPraHMYCCKUX BCIICCTB B 6I)ITy n
NPAaKTUYECKOH  NIESATETBbHOCTH  YeNOBeKa;  OOIMIMX
HAaYYHBIX IIPUHOUIIAX XUMHUYCCKOTO IMPOU3BOACTBA (Ha
IIpUMepe IPOU3BOJACTBA CEPHOM KHUCIOTHI, aMMHAKa,
METaHoJIa, TepepaboTKu He(TH); - YMETb MPOBOIUTH
pacyersl MO0 XUMHYECKUM (opMysiaM M YpaBHEHUSIM
XMUMHUYECKUX PEaKIUil ¢ UCIOJIb30BAHUEM (PU3NYECKUX
BEIMYMH (Maccel, o0ObeMa Tra3oB, KOJIMYECTBA
BEIIECTBA), XapaKTepU3 YIOIIUX BEIIECTBA c
KOJIMYECTBEHHOM CTOPOHBI: PACUYCThI MO HAXOXKIACHHIO
XUMHYECKON (OpMyIbl BEIIECTBA; pPacyeTbl MaccChl
(oObema, KOJMYECTBA BEIECTBA) MPOAYKTa PEaKIuy,
€CJIi OJHO H3 HMCXOOHBIX BEHICCTB JaHO B BHJIC
pacTBopa C  OMNPEIEIECHHOW  MacCcoBOM  JOJIeH
PacTBOPEHHOTO BEIIECTBA WJIM IaHO B M30BITKE (MMEET
MPUMECH); pacdyeTbl MAacCOBOW WM OOBEMHOW OJIH
BBIXOJa TMPOJAYKTa PEaKIHH; pacyeThl TEeIIOBOro
a¢pdexra peakiuii, 0ObEMHBIX OTHOIICHHWH Ta30B; -
YMETh  BBISBJIATH  XapakTepHble  MpHU3HAKU U
B3aMMOCBSI3b ~ M3YyYCHHBIX IOHATUH, MPUMEHATh
COOTBETCTBYIOIIME TOHATHUSA PU OMTUCAHUH CTPOSHHUS U
CBOMCTB HEOPTraHUYECKUX M OPraHMYeCKHUX BEIIECTB U
WX TIPEBPAIICHHI; BBISBIISATH B3aUMOCBSA3b XUMHUECKUX
3HaHUU C TIOHATHSMH M TPEACTABICHUSMU APYTUX
npeaMeToB s Oojiee OCO3HAHHOTO TOHUMAaHHS U
OOBSCHEHUSI CYIIHOCTH MAaTEpUAIBHOTO €IWHCTBA
MUpA; UCHOJIB30BATh CUCTEMHbIE XUMHUYECKHE 3HAHUS
JUIs  OOBACHEHHMsT M TNPOTHO3MPOBAHUS  SBJIECHUH,
UMEIOIUX E€CTECTBEHHOHAYYHYIO INPHUPOAY; - YMETh
UCIOJIb30BATh HaMEHOBaHUS XUMHYECKUX
COEJIMHEHUH MEXJIyHapOJHOTO COI03a TEOPETUYECKOM




U TPHUKIAJHOW XUMHHM ¥ TpPUBHAJIbHbIC Ha3BaHUS
BELIECTB, OTHOCAUIMXCS K HW3YYEHHBIM KJlaccam
OpraHUYeCKUX U  HEOPraHMYECKUX COEAMHEHUM;
UCIOJIb30BAaTh  XMMHYECKYI0  CHMBOJIUKY  JIJIS
cocraBieHuss (HOpMyT HEOPraHWYECKUX BEIIECTB,
MOJICKYJSIPHBIX M CTPYKTYPHBIX  (pa3BepHYTHIX,
COKpAILEHHBIX U CKEJETHBIX) (OPMYJT OpraHMYECKUX
BELIECTB; COCTABIISATh YPABHEHUS XUMHUUECKUX PEaKIUi
U pacKkpblBaTb MX  CYIIHOCTb: OKHCJIHUTEIbHO-
BOCCTaHOBUTEJbHBIX peakuuit MOCPEICTBOM
COCTAaBJIEHUSI AJIEKTPOHHOIO OanaHca 3THUX peakiuil;
peakiuii MOHHOrO OOMEHa IyTeM COCTaBJIEHHUS WX
MIOJTHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHHIA; peaKInit
TUAPOJIN3A, peakuil KoMIuIeKcooOpa3zoBaHHs (Ha
IpUMepe THAPOKCOKOMIUIEKCOB I[MHKA U AJIOMHUHUSA);
HOJATBEPXKIaTh XapaKTepHblE XMMHYECKHE CBONCTBA
BEIIECTB COOTBETCTBYIOIUMH JKCIIEPUMEHTAMH U
3alMCAMU YPaBHEHUU XUMUYECKUX PEAKIHUN; - YMETh
KJIaccu(UIMPOBaTh HEOPraHUYECKHE M OpPraHUYECKHUe
BEIIECTBA M XUMHMUYECKHE PEaKIHH, CaMOCTOSATEIILHO
BBIOMPATh OCHOBAHUS U KPUTEPUU JUTsl KJIacCU(PUKALUIH
U3y4yaeMbIX XUMHUYECKUX OOBEKTOB; XapaKTepU30BaTh
cocTaB M BaKkHeHlIMe  CBOMcTBa  BEILECTB,
IPUHAAISKAIIMX K OIPEETICHHBIM KJ1accaM U TpyInam
COEIMHEHU M (mpoctsie BEIIIECTBA, OKCH/IBI,
TUIPOKCU]IBI, COJIM; YTJIEBOJOPObI, MPOCThIE 3(UPBI,
CHMPTHI, (EHOJIbI, ANbJETU/bl, KETOHbI, KapOOHOBbIE
KUCJIOTBI, CII0KHBIE 3(QUPBI, KHUPBI, YTIEBObI, AMHHBI,
AMHUHOKUCIIOTBI, O€JIKH); TPUMEHATh 3HaHUSA O COCTaBe
U CBOMCTBaxX BEIIECTB JUISI DKCHEPUMEHTAIbHOU
IIPOBEPKU THUIIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEN
NPOTEKaHHUsI XUMHUYECKUX PEaKLIUii U MPOrHO3UPOBAHHUS
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BO3MOJKHOCTEH  HMX  OCYILECTBJICHHMS; -  YMEThb
IIOATBEP)KIaTh HAa KOHKPETHBIX IMPHUMEpax XapakTep
3aBUCHMOCTH PEaKIMOHHOM CTIOCOOHOCTH

OpraHUYECKUX COEJUHEHMH OT KpaTHOCTHM U THUIIA
koBajeHTHOM cBsi3u (" " m "), B3aUMHOro BIUSHUS
aTOMOB M TPYIII aTOMOB B MOJIEKYJIaX; a TaKXKe OT
0COOCHHOCTEN peanu3aly pa3iIuyHbIX MEXaHU3MOB
NPOTEKAaHUsS peakuuid; - yMEThb XapaKTephU30BaTh
AIIEKTPOHHOE CTpPOEHHWE AaToMOB (B OCHOBHOM U
BO30YXJEHHOM COCTOSIHUM) W HMOHOB XHUMHYECKHUX
aneMeHTOoB 1 - 4 nepuonoB Ileproanueckoi CHCTEMBI
.M. MenngeneeBa M WX BaJCHTHBIE BO3MOXKHOCTH,
ucnosib3yss mouartus 's", "p", '"d-amexrponnbie"
opOuTany, SHEPreTMYeckhue YpOBHHU; OOBSICHATH
3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHMHMYECKUX
JIEMEHTOB M 00pa3yeMblX HUMH COEIUHEHHH 10
NEepHOJaM M IPyNIaM;

OK 02. Ucnonb3oBath
COBpPEMEHHBIE CPEJICTBA TIONCKA,
aHaJM3a ¥ WHTEPIIPETaIN
nHpopManuu, u
WH(POPMAIIMOHHBIE TEXHOJIOTUU
JUTsL BBITIOJTHEHHUS 33124
po(hecCHOHATLHOU JISATEIILHOCTH

B 00s1acTH IEHHOCTH HAYYHOI'O NO3HAHUSA:

- c(hOpMUPOBAHHOCTb MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKM M OOIIECTBEHHON NPAaKTHKH, OCHOBAaHHOTO Ha
Janiore KyJabTyp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO
MeCTa B MOJHUKYJIbTYPHOM MUDE;

- COBEpIICHCTBOBAaHUE S3BIKOBOM M YHTATEIbCKOM
KyJIbTYpbl Kak CpeICTBa B3aHUMOJCHCTBUS MEXKIY
JIOABMH U MMO3HAHUS MUPA;

- OCO3HaHME IICHHOCTHM HAay4yHOH JIeSTEIbHOCTH,

TOTOBHOCTb OCYILECTBIIATh IIPOEKTHYIO "
MICCIIEZIOBATENBLCKYIO AEATEIbHOCTh UHIMBUIYAIbHO U B
rpynme,

Osananenue YHHBEPCAJIbHBIMH Y4eOHBIMU

NO3HABATEJIbHBIMM J€iiCTBUSIMHA:

- yMeTh IUIAHUPOBATh M BBIMNOJHATh XUMUYECKHM
SKCIIEPUMEHT (TpPEeBpallleHUs] OPraHUYEeCKUX BEIIECTB
IIPU HarpeBaHUU, MOJIyYCHUE STUJICHA U U3YYCHUE ero
CBOMCTB, KAaueCTBEHHbIC pEaKIUU Ha albJICTUIbI,
KpaxMmas, YKCYCHYIO KHCIOTY; JeHaTypaius OelIKoB
OpU  HarpeBaHWHW, LIBETHbIE peEakuuu  OEeJKOB;
MPOBOAUTh pPEAKIMH HOHHOTO OOMEHa, OMNpeAessaTh
Cpelly BOJHBIX pacTBOPOB, KaYeCTBEHHBIEC PEaKIIMU Ha
cynabdar-, kapOOHAT- U XJIOPUJAHHOHBI, HA KATHOH
aMMOHHMS; pelIaTh AKCHEPUMEHTAJbHbIE 33JaYdl IO
temaMm "Metamisl" u "Hemeramibl") B COOTBETCTBUH C
MpaBWJIaMU TEXHUKU 0€30MaCHOCTH MPHU OOpaIieHuH ¢
BEIIECTBAMU M JTA0OPATOPHBIM  OOOPYIOBAHUEM;
MIPEACTABIISATh pE3YNbTAThI XUMHUYECKOTO
OKCIIEpUMEHTa B (opMe 3amMcu  ypaBHEHHUU
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B) padorta ¢ nHgopManmeii:

- BJAJIETh HAaBBIKAMH IOJIy4eHUS WHQPOPMALNUU U3
UCTOYHUKOB pa3HBIX  THIIOB, CaMOCTOSITEITLHO
OCYIIIECTBIISITh MMOWCK, aHAIW3, CHCTEMAaTU3alI0 |
UHTEPIIPETAINIO HHPOPMAITUHU PA3THYHBIX BUJIOB U (hOPM
NPEJCTABJICHUS, - CO3/JaBaThb TEKCThl B Pa3IMYHBIX
(dhopmarax ¢ ydeToM Ha3HauUCHUs MH()OPMAIIUHN U [IEIICBON
ayAUTOPUH, BBIOUpast ONTUMAJIBHYIO bopmy
MIPEJICTABJICHNS ¥ BU3yaIH3aIiy;

- OIICHUBATH JIOCTOBEPHOCT, JICTUTUMHOCTH
nH(DOpPMAIIHH, €€ COOTBETCTBHE MPABOBBIM U MOPAITLHO-
TUYECKUM HOPMaM;

- HWCIOJIB30BaTh CPEJICTBA HH(POPMAIIMOHHBIX U
KOMMYHHMKAITHOHHBIX ~ TEXHOJOTHH B  pCIICHHH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTraHU3allMOHHBIX
3a1a4 ¢ coOMofcHMEM TpeOOBaHM SPrOHOMHKH,
TEXHUKUA O€30MMaCHOCTH, TUTHEHBI, PECypcocOepeKeHus,
MPaBOBBIX U ATHUYECKUX HOPM, HOPM HH(OPMAITMOHHOMN
0€e30MacHOCTH;

- BIQJeTh HaBBIKAMHM pACHO3HABAaHUS U  3allUTHI
uHdopmarumy, HH()OPMAITMOHHOM 0e3011acCHOCTH
JUYHOCTH;

COOTBETCTBYIOIIUX pPEAKIMHA U  QOpPMYIHPOBATH
BBIBO/IbI HA OCHOBE 3THX PE3YJIbTATOB;

- YMETh aHAJIM3UPOBATh XUMHUYECKYI0 HH(}OpMaIuIo,
MOJIYy4aeMyl0 W3 Pa3HbIX HCTOYHHUKOB (CPEICTB
MaccoBO# nHpopmanuu, cetb IHTEpHET U Apyrue);

- BJIAJICTh OCHOBHBIMH METO/IaMH HAyYHOTO MO3HAHUS
BEIIECTB U XMMHUYECKUX SBJICHHN (HAOMIOACHHE,
WU3MEPEHHE, SKCTICPUMEHT, MOJISTTHPOBAHHUE);

- yYMETh TPOBOJUTH PACUETBI IO XUMHUYECKHM
dopMysiaM W ypaBHEHUSM XUMHUYECKHX PEAKIUH C
HCIOIb30BaHUEM (bu3nIecKuX BEJIMYMH,
XapaKTEPHU3YIONIUX BEMIECTBA C KOJWYECTBEHHOM
CTOPOHBI: Macchl, oObeMa (HOpMajibHbIE YCIIOBHUSA)
rasos, KOJIHMYECTBA  BEIECTBA, HCIIOIL30BaTh
CHUCTEMHBIE XHMHYECKHE 3HAHUS JUIS TPUHATHS
pelIeHU B KOHKPETHBIX JKU3HCHHBIX CHUTYAIlUsX,
CBSI3aHHBIX C BEIIECTBAMU U MX IPUMEHCHHEM;

- YMEThb CaMOCTOSITEJIbHO IUIAHUPOBATh U TPOBOJIUTH
XUMUYECKANU DKCIIEPUMEHT (TOJIydeHHEe W H3YUCHHE
CBOWMCTB HEOPTraHWYECKUX M OPraHUYECKUX BEIIECTB,
KaueCTBEHHBIC PEAKIIMU YIICBOJOPOJOB Pa3TUUYHBIX
KJIACCOB M KHUCJIOPOJICOACPKAIIUX  OPraHUYECKUX
BEILIECTB, PEIICHUE OKCIICPUMEHTAIBHBIX 3aJa4 II0
Pacro3HaBaHUI0 HEOPraHMYECKHMX M OPraHUYECKUX
BEILIECTB) C COOJIFOJIGHWEM TIpaBUJ 0€30mMacHOro
oOpamieHuss ¢  BeEHIeCTBAMH W JIaOOPATOPHBIM
obopynoBanueM, GopMyIUPOBATH LIEIH UCCIEAOBAHUS,
MPEeIOCTaBIATh B Pa3IU4HON dopmMe pe3ynbTaThl
OKCIEPUMEHTa, AaHalM3UpOBaTh M OIEHUBATh UX
JIOCTOBEPHOCTB;

- YMEThb OCYIIECTBISATh II€JICHAMPABICHHBIA MOWCK
XUMHYECKOH MHGPOPMAIMH B Pa3IMYHBIX HCTOYHHUKAX
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(HayyHast W ydeOHO-Hay4Has JIMTEpaTypa, CPeICTBa
MaccoBoil mH(popmanmu, cetb MHTEpHET M nIpyrue),
KPUTHUYECKU aHAJIN3UPOBATH XUMHYECKYIO
uHpOpManuio, nepepadbaTeiBaTh €€ W HUCHOJIB30BATh B
COOTBETCTBUH C MOCTABJICHHON Y4eOHOH 3a1aueii;

- BJIAJIETh CUCTEMOW 3HAHMM O METOJaxX Hay4HOIO
MO3HAHUS SIBJIGHUM TPUPOJIBI, HCIOJB3YEMBIX B
€CTECTBEHHbIX HAayKax M YMEHUSIMU MPUMEHSTHh 3TH
3HaHMSI TPU  OKCIEPUMEHTAIBHOM  HCCIEI0BaHUU
BEUIECTB U ISl OOBSICHEHUS XUMHUYECKHX SBJICHUH,
UMEIOUIUX MEeCTO B  MpPHpPOJAE  IPAKTHUECKOH
JIeSITEJIbHOCTH YeJIOBEKA U B MOBCEIHEBHOM JKU3HU

OK 04.
DddexTuBHO B3aMMOICHCTBOBATH
1 paboTaTh B KOJUIEKTUBE U
KOMaH/Ie

- TOTOBHOCTBb K CaMOpaSBI/ITI/IIO, CaMOCTOATCIBHOCTU U
CaMOOTIPEICIICHUIO; -OBJIaJICHUE HaBBIKAMH Y4eOHO-
HCCIIEIOBATENbCKOM,  MPOEKTHOM M COUMAIbHOU
JIeSITeNLHOCTH; OgBjaaenue YHUBEPCAJIbHBIMHU
KOMMYHHKATHBHBIMU 1eHCTBUAMMU:

0) coBMecTHAs1 1eATeJIbHOCTD

- MIOHUMAaTh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM
Y UHJUBUTyaJIbHOU PaOOTHI;

- [OpUHUMATh LEJIU COBMECTHOM  JIeATEIbHOCTH,
OPraHu30BbIBaTh M KOOPAMHUPOBATH JCHCTBUSA IO €€
JIOCTHKEHHIO: COCTABIISTH IJIaH JACHUCTBUI, paclipeaesiTh
pOJIM C YYETOM MHEHHMH YYaCTHHUKOB OOCYXIaTh
pe3yapTaThl COBMECTHON pabOThI, - KOOPAUHUPOBATH U
BBINIONHATH  paboTy B YCIOBUSIX  PEAJIbHOIO,
BUPTYQJIBHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS; -
OCYHIIECTBJISATh MO3UTUBHOE CTPATETMUECKOE MOBEACHUE B
pa3NUYHBIX CHUTyalUAX, HPOSIBISATH TBOPYECTBO U
BooOpakeHue, ObITh MHUIIMATUBHBIM

OBjiaieHHe YHHBEpPCAJbHBIMH  PeryJATHBHBIMU
JefiCTBUSIMU:

- yYMETh IUIAHUPOBATh ¥ BBHITIOJHITH XUMUYECKUU
AKCTIEPUMEHT (TIPEBpAICHUs] OPTaHUYECKUX BEIIECTB
IIpU HarpeBaHUU, MOJIyYeHUE STHIICHA U U3YYEHHUE €ro
CBOMCTB, KAaueCTBEHHbIE pEaKIUU Ha albJICTUIbI,
KpaxMmaj, YKCYCHYIO KHCIIOTY; JeHaTypaius OelKoB
OpU  HarpeBaHWHM, LIBETHbIE peakuuu  OEJKOB;
MPOBOAMTH pPEAKIMH HOHHOTO OOMEHa, OINpeAessaTh
Cpelly BOJHBIX PacTBOPOB, KaYeCTBEHHbIEC PEaKIIMK Ha
cynabdar-, kapOoHAT- U XJIOPUI-aHUOHBI, HA KaTHOH
aMMOHMSI; pellaTh AKCHEPUMEHTalbHbIE 33aJaydl IO
teMaMm "Metauiel" u "HemeTtamibl") B COOTBETCTBUHU C
MpaBWJIaMU TEXHUKU 0€30MaCHOCTU MPHU OOpalieHuH ¢
BEUIECTBAMU M JIA0OPATOPHBIM  O0OPYIOBAHUEM;
MPEJICTABIISTh pe3yabTaThl XUMHYECKOTO
JKCIIepUMEHTa B  (QopMe  3amucH  YpaBHEHHIA
COOTBETCTBYIOILIUX peakmuii u  QopMynmupoBaTh
BBIBOJBI HA OCHOBE JTHX pE3YJIbTAaTOB; -YMETh
CaMOCTOSITEIbHO ~ IUIAHMPOBaTh U MPOBOJUTH
XUMUYECKANA HKCIEPUMEHT (MOJIyYeHHE U H3Yy4EHHE
CBOWCTB HEOPraHWYECKUX M OPraHWYECKHUX BEIIECTB,
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r) NpUHSATHE ce0s M APYrUX JIo/eii: KayeCTBEHHBIE PEAKIUU YIJIEBOJOPOAOB pa3IUYHbIX
- IPUHUMATh MOTUBBI U APTyMEHTHI APYTUX JIIOJEH NpU | KIACCOB U KUCJIOPOJCOJEPKAIMX OPraHUYECKUX
aHaIIN3€ Pe3yabTaTOB AEATEIbHOCTH; BELIECTB, PELICHHE OSKCIEPUMEHTAIBHBIX 3a1a4 [0

- MPHU3HABATh CBOE IMPABO U TMPABO JPYrUX JIOJEH Ha | paCllO3HABAHUIO HEOPraHMYECKHMX M OPraHHYECKHX
OmMOKK; - pa3BUBATh CIIOCOOHOCTH MOHMMATh MHpP C | BEIIECTB) C COONIONEHHMEM MpaBHI 0E30MacHOTO
TIO3HIIMHU JIPYTOTO YEIOBEKa, oOpamieHust ¢  BemeCTBaMH H  JaOOpPaTOPHBIM
o6opynoBanueM, GOpPMYITHPOBATH LIETTH UCCIEAOBAHUS,
IPEOCTAaBIATh B Ppa3IU4HON (opme pe3ynbTaTbl
OKCIIEPUMEHTA, AaHAIM3HPOBAaTh M OIEHWUBATh HX

JIOCTOBEPHOCTH;
OK 07. ConeiicTBOBaTh B o0J1acTi 3K0J1I0rMYECKOr0 BOCIIMTAHMS: - chopMHUpOBaTh NPEACTABICHUS: O XHMHUYECKOU
COXpaHEHHUIO OKPYKAIOMICH Cpeibl, | - CHOPMHUPOBAHHOCTH  IKOJOTHYECKON  KYJIBTYPHI, | COCTABIISIONICH €CTECTBEHHOHAYYHON KapTHHBI MHpA,
pecypcoc6epe>KeHI/Ho, IIOHUMAaHHUuE BIIMSTHU S COOHAJIBbHO-OKOHOMUYCCKUX | POJIM XUMHH B IIO3HAHUU SIBJIEHUN npupoael, B
3¢ deKTUBHO AeCTBOBATH B MPOLIECCOB Ha COCTOSIHWE MPUPOJHOM U COIMATIBHOM | POPMUPOBAHUU MBIIUIEHUS U KYJIbTYPhl JUUYHOCTH, €€
Ype3BhIYAHBIX CUTYaLUSIX Cpenbl, OCO3HaHUE rJ1006a7IBbHOTO xapakrepa | (GYHKIIMOHAJIbHOM TI'PaMOTHOCTH, HEOOXOAUMOM st
9KOJIOTHYECKUX MPobIeM; pellleHrs TPaKTUYECKHX 3a7ad U  IKOJOTHYECKU

- IUIAHUPOBAHME U OCYILIECTBICHHE JEeUCTBUNA B | 0O0OCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/J0POBBIO U
OKpy)Kalolllel CpeAe Ha OCHOBE 3HAHUS IeJedl | IPUPOIHON Cpeae;

YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEYECTBA; AaKTUBHOE | - yMeTh  COONIOAaTh  MpaBWia  SKOJOTHYECKU
HENpUATHE JNEHCTBUI, MPUHOCIIIUX BPE] OKPYKaIoIIeH | 1e1ecO00pa3Horo MOBeIeHUss B OBITY U TPYIOBOM
cpene; NEeSITENIbHOCTH B LIEJISIX COXPAHEHHs CBOETO 3/I0pPOBbA U

- YMEHHE  MPOTHO3UPOBATh  HEOJIAroNpHsTHBIC | OKPYXKAIOIIEeW  NPUPOTHOM  cpenbl;  YYUTHIBATh
9KOJIOTHYECKHE  TOCJEJICTBUS  MPEANPUHUMAEMBIX | OIACHOCTh BO3JICHCTBUS HAa JKUBBIE OpPraHU3MBI

ﬂeﬁCTBHﬁ, IpeaoTBpalaTb UXx; OIIPCACJIICHHBIX BCIICCTB, IOHHUMAs CMBICII IIOKAa3aTCIIA
- paclIupCHUC OIIbITa ACATCIbHOCTH 9KOJIOTHYeCKOM npez[enLHoﬁ ,HOHYCTHMOﬁ KOHICHTpAIU,

HaIIpaBJICHHOCTHU; - OBJIAACHHUC HaBbIKaMHU y‘IC6HO' - YMETb IIPOTHO3UPOBATh, AHAJIM3UPOBATH U OLICHUBATDH
I/ICCJ'IG,Z[OBaTeJ'ILCKOI‘/’I, HpOCKTHOﬁ u COHH&HBHOﬁ C HOSI/IHI/Iﬁ JKOJIOTHYECKOi 0€30MMacHOCTH OCJIICACTBHA
JACATCIIbHOCTH, OBITOBO¥ )51 HpOHSBO,[[CTBCHHOfI JACATCIIBHOCTH

4eJoBeKa, CBS3aHHOM C mepepaboTKONW BEIIECTB;
UCMOJIb30BaTh MOJYYEHHbIE 3HAHUS IS HPUHATHS
IPaMOTHBIX  peIIeHUuH MpobieM B  CHUTyalusX,
CBSA3aHHBIX C XMMHEW; - YMETh OCO3HABATh ONACHOCTh
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BO3JICUCTBUSL HAa JKMBBIE OPraHU3MBI OIIPEACICHHBIX
BEILIECTB, IIOHMMAas CMBICI II0Ka3aTeslsd MpPeaebHOU
JIOIIyCTUMOM KOHIICHTPALIMH, U MOSCHATH HAa IPUMEpax
CHOCOOBI  YMEHBUIIEHHMS] M MPENOTBPALICHUS UX
BPEJHOIO BO3JCHCTBHSI HA OPraHU3M YEJIOBEKa.

[1IK 2.2. Opranu3oBsIBaTh 1
OCYIIECTBIIATh IKCIUTYaTalUI0
HOMEPHOTO ()OH]Ia TOCTUHUYHOTO
MIPEPUATHS

B dactu TpyZ10BOTO BOCIIUTAHUA: - TOTOBHOCTH K

TPYyy, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYI0JII00UE; -
TOTOBHOCT K  aKTUBHOW  JIESITCIBHOCTH

TEXHOJOTHYECKOW M COLMAJIBHOM HaIpaBJICHHOCTH,

CITOCOOHOCTH WHUIIUUPOBATD, MJIaHUPOBATH u

CaMOCTOSITEIFHO BBITIOJTHATH TAKYIO JACSITEIHHOCTD;

- HHTEpeC K pa3IMIHBIM chepam

poQeccroHaIbHOMN 1eATENbHOCTH.

OBJaageHue YHHMBepCAJIbHbIMH YueOHBIMU

MO3HABATEJIbHBIMM IEHCTBUSIMH:

a) 0a3oBble JIOTHYeCKHe AeHCTBHSI:

- CaMOCTOSITEIBHO dhopmynupoBaTh u

aKTyaJIM3upoBaTh  NpoOJsieMy, paccMaTpuBaTh €€

BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHbIM NPU3HAK WIIU

OCHOBaHHWS Ui  CpaBHEHHS, KiIacCH(DUKAIUU U

0000111eHM;

- ONpEeNeNsaTh LeJIU JIeATeIIbHOCTH, 3aJlaBaTh

napaMeTpbl U KPUTEPUU HUX JOCTHKEHUSI; BBISBIISITH

3aKOHOMEPHOCTH U MPOTHUBOPEYMS B paccMaTpUBAEMbIX

SIBICHUSIX; BHOCUTb KOPPEKTHUBBI B JCATEIbHOCTD,

OLIEHUBATh  COOTBETCTBUE  pE3YyIbTaTOB  LEJAM,

OLIEHUBATh PUCKHU MOCJIEACTBUH JAEATEIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIILIEHUE NTPU PEIICHUN

YKU3HEHHBIX TPoOIeM

0) 0a3oBbIe NCCIeN0BaTeIbCKUE TeCTBUS:

-BJIAJIETh CUCTEMOM XUMHUYECKUX 3HAHWH,

- yYMETh IUIAHUPOBATh M BBHITIOJHITH XUMUYECKUU
HKCIIEPUMEHT;

- copmMupoBaTh MpPEICTaBICHUS: O XUMHUYECKOH
COCTaBJIAIONIEH €CTECTBEHHOHAYYHON KapTHUHBI MHpA,
poJIM XUMHH B TIO3HAHUU SBJICHUA TPUPOIBI, B
(GhOpPMUPOBAHUH MBITIUICHHS U KYJIbTYPHI JIMTYHOCTH, €€
(GyHKIIMOHAIBHOW T'PaMOTHOCTH, HEOOXOIUMOM JuIst
pellleHns TPaKTUYeCKHX 3a7ad U IKOJOTHYECKU
000CHOBAaHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO U
MPUPOJIHON Cperie;

- yMmeTrb coOmiofaTh  MpaBWiIa  3KOJOTUYECKH
11eJIeCO00pa3HOTO TOBEJACHUSI B OBITY W TPYIOBOM
NEeSITEIbHOCTH B LIEJISIX COXPAHEHHs CBOETO 3/10pPOBbA U
OKpY)Xalled  MNPUPOJHONW  Cpelbl;  YUYUTHIBATh
OTIACHOCTh  BO3JICUCTBHUS HA JKHUBBIE OPraHU3MbI
OTIPEICJIEHHBIX BEIIECTB, IOHUMasl CMBICI MOKa3aTess
IpeIebHON JOMYCTUMOM KOHIIEHTPAIUH;




15

- BIIQJICTh HaBBIKAMHU Y4eOHO-UCCIIEIOBATEIHCKOM
U TIPOCKTHOW JEATENBHOCTH, HABBIKAMM pa3peuieHUs
npoOrem;

- BBISABJIATH HpI/IqI/IHHO-C.HeI[CTBeHHI)IG CBsA3U U
aKTyaJII/I3I/IpOBaTI) 3a11aqy, BBIABHUT'AaTh FI/IHOTe3y ce
pGHIeHI/Iﬂ, HaAXOIUThb aprMeHTBI JIA  J0Ka3aTCIbCTBaA
CBOUX YTBEPKICHUH, 3a7aBaTh IApaMETPbl U KPUTEPUHU
pereHus;

- aHaJ'II/I3I/IpOBaTB HOJ'Iy‘IGHHI:Ie B X0JI1€ pGHIGHI/ISI
3a1a49u pe3y.]'IBTaTI)I, KpI/ITI/I‘-ICCKI/I OLICHUBATHh UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH M3MEHEHHUE B HOBBIX
YCIIOBHSIX; -YMETh IEPEHOCHUTH 3HAHUS B
MTO3HABATENBHYIO U MPAKTHYECKYIO 00JIacTH
KHU3HEACATCIIbHOCTH, - yMeTI) I/IHTerI/IpOBaTB
3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH; -

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh
OPHUTHHAJILHBIC TTOIXO/IbI M PEIICHUS; -
CIIOCOOHOCTH MX MCITOJIb30BAHUS B
MO3HABATEILHOM U COIMAIbHON MPAKTUKE

[1IK 2.4. BeinosiHEeHHE CAaHUTapPHO-
SMUAEMUOTOTHUECKUX
TpeOOBaHUM K MTPEIOCTABICHUIO
TOCTUHUYHBIX YCIYT

B ywacTtu Tpy10BOr0 BOCIIUTaHUS: - TOTOBHOCTD K
TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPy 10.1100ue; -

FOTOBHOCTh K  AQKTUBHOM  JI€ATEIbHOCTU
TEXHOJIOTMYECKOW U COLMAJBbHOM HANpaBiICHHOCTH,

CIOCOOHOCTh WHULUUPOBATH, TUTAHUPOBATh u
CaMOCTOSITEJILHO BBIMOJIHSTH TAKYIO A€ATEIbHOCTD;
- UHTEpEC K pa3IMYHBIM cepam

npodeccHoHaNBHON NesITeNbHOCTH.

- yMmerb coOmofaTh  IpaBWiIa  IKOJOTUYECKH
1eecoo0pa3Horo MOBEACHUS B OBITY U TPYAOBOM
JESITENIbHOCTH B LIEJISIX COXPAHEHHS CBOETO 3/I0POBbSI U
OKpYXXalIled  MNPUPOJHONW  Cpelbl;  YUYUTHIBATh
OTIACHOCTh  BO3JICUCTBUS HA JKHUBBIE OPraHU3MBbI
OTIpE/ICNIEHHBIX BEIIECTB, IOHUMAsi CMBICT MOKa3aTems
MpeIebHON JOMyCTUMOM KOHIIEHTPAIUH;

JIP 10. 3a0oTsmmiics o 3amure
OKpY’Karollen cpebl,
COOCTBEHHOM U Uy»KOii
0€30IMacCHOCTH, B TOM YHUCJIS

1udpoBoi

B o0mactu 5K010rHUeCKOT0 BOCIUTAHHUS:

- C(I)OpMI/IpOBaHHOCTB AKOJIOTHYECKOM KYJIBbTYPBI,
IIOHHUMAaHHC BIIWAHUA COMUAJIbHO-O9KOHOMHUYCCKHUX
IMponecCcoB Ha COCTOSAHUC HpHpOI[HOﬁ U COLIMAJIbHOM

- copmMupoBaTh TMPEACTaBICHHUS: O XUMHUYECKOUN
COCTaBJISIFOIIECH €CTECTBEHHOHAYYHOW KapTHHBI MHpA,
PO XMMHH B TIO3HAHWM SIBJICHUWA TPHUPOABI, B
(GbOpMUPOBAHUM MBIIUICHUS U KYJIbTYpPbl TUYHOCTH, €€
(GYHKIIMOHATBHOW T'PaMOTHOCTH, HEOOXOAWMOW Hmst
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cpensl, OCO3HaHUE rJ100aJIbHOTO Xapakrepa
HKOJIOTUYECKUX MTPOOIIeM;

- IUIAHUPOBAHME U OCYLIECTBICHUE JECHCTBUM B
OKpYXarollled cpele Ha OCHOBE 3HaHUA LeJeH
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA;  AKTHUBHOE
HEMPUSITUE JEUCTBUNA, MPUHOCIUIMX BPEI OKPYKaIOIIEH
cpene;

pellleHnsl TPaKTUYECKUX 3a7ad U  SKOJIOTMUYECKU
000CHOBAaHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOJIHOM CpEJIE;

- yMeTb coOmofaTh  IpaBWiIa  3KOJOTUYECKH
1eNIeco00pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM
JESITEIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/10pOBbA U
OKpYXXarllled  MNPUPOJHONW  Cpelbl;  YUYUTHIBATh
OTIAaCHOCTh  BO3JEUCTBUS HA JKHUBBIE OPraHU3MbI
OTIPEIENIEHHBIX BEIIECTB, IOHUMAasi CMBICH MOKa3aTemst
MIPEeAEIbHON JOIYCTUMOM KOHLIEHTPALUK;

- YMETb NPOTHO3UPOBATh, AaHAIU3UPOBAThH U OLIEHUBATh
C MIO3UINAN DKOJOTrMYECKON 0€30ITaCHOCTH ITOCIIENCTBU
OBITOBOM W TIPOM3BOJICTBEHHOW  JEATEIHHOCTH
YeJIoBEeKa, CBS3aHHON ¢ TMepepadOTKON BEIIECTB;
UCIIOJIb30BATh TOJYYEHHbIE 3HAHUS M NPUHATHS
rPaMOTHBIX  peuleHui mpoOjeM B  CHUTyalHsX,
CBSI3aHHBIX C XMMUEH; - YMETh OCO3HABaTh OMACHOCTb
BO3JICHCTBUSl HAa JKMBBIE OPraHU3Mbl OIPENEIECHHBIX
BEILIECTB, MOHMMAas CMBICI IIOKa3aTeslsd MpeaebHOU
JIOIIYCTUMOW KOHLIEHTPALIMH, U MOSACHATh HAa IPUMEpax
CIOCOOBl  YMEHBUICHHS M MPEeJOTBpallleHus HX
BpPEJHOrO BO3JCHCTBHS HA OPTaHU3M YEJIOBEKa.

JIP 13. JlemoHCTpUpyIOIIUiA
TOTOBHOCTb U CLIOCOOHOCTH BECTH
C IPYrUMH JIIOJIbMU, TIOCTUTaTh B
HEM B3aMMOIOHUMAHUSA, HAXOIUTh
oOL1ue 1eTu U COTPYIHUYATD IS
UX JIOCTUKEHUS B
npodeccuoHaANbHOMN IeATENbHOCTH

OBnaneHue  YHUBEPCAIHHBIMHM  KOMMYHUKATHBHBIMH
NEUCTBUSIMU:

0) coBMeCTHas JICSITEIbHOCTh

- IOHUMATh U KCTIOJIH30BATh MPEUMYIIECTBA KOMAHIHOM
U MHAUBU]IYaJIbHOM paboTHI;

- TpUHHMATh I[ENM COBMECTHOW  JEeSTeNbHOCTH,
OpPraHW30BBIBATh M KOOPAUHUPOBATH JCHCTBUS MO €€
JOCTHIKEHHIO: COCTABIISITh TIaH JICHCTBUH, paclipeiesiTh
pONM C YYEeTOM MHEHHMH YYaCTHHKOB OOCYXIaTh
pe3ynapTaThl COBMECTHON pabOThI; - KOOPIAWHUPOBATH U

- yMeTh IUIAHUPOBATh M BBINOJHITE XHMHUYCCKUMN
9KCIIEPUMEHT B COOTBETCTBHHU C MPABHJIAMHU TEXHHUKH
0e30MacHOCTH TpU OOpaIlleHUH C BEIIeCTBAMH U
7a00paTOpHBIM  00OpYIOBaHHWEM;  MPEACTABIATH
pe3yibTaThl XUMHYECKOTO SKCIEpHUMEHTa B (opme
3allUCU YpPaBHEHHWU COOTBETCTBYIOIIMX PEAKIHA U
(GOpMYITHPOBATh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;
-yMETh CaMOCTOSITEJIbHO IUIAHUPOBAaTh W TPOBOIMTH
XUMUYECKUN 3KCIIEPUMEHT C COOJIOJCHUEM TPaBHII
Oe3omacHOro  oOpalieHHss C  BENmIeCTBAMH U
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BBIMIOJIHATE ~ PabOTy B YCIOBUSAX  PEaJbHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOI'O B3aMMOJIEHCTBUSI; -
OCYILIECTBJISATh NO3UTUBHOE CTPATErMUECKOE IOBE/ICHUE B
pPa3IMYHBIX CHUTyalMsIX, MPOSIBISATH TBOPYECTBO U
BOOOpakeHne, ObITh MHULIUATHBHBIM

OBnanenue YHUBEPCATbHBIMU PEryJIsTUBHBIMU
JNENUCTBUSIMMU:

T') IPUHATHE ce0sl ¥ IPYTUX JIFOJEH:

- IPUHUMATh MOTUBBI U APTyMEHTHI APYTUX JIOAEH Npu
aHaJIM3€ pe3yJabTaTOB AEATEIbHOCTH;

- MpU3HABATh CBOE MpPAaBO U MpaBO JPYTUX JIOAEH Ha
OIIMOKHU; - pa3BUBATh CIOCOOHOCTH MOHUMAaThb MHUP C
MO3UIIMHU IPYrOT0 YEI0BEKa,

1abopaToOpHBIM  000OpyIOBaHHEM, (OPMYIUPOBATH
e HCCIEAOBAaHUSA, IPENOCTaBIATh B Pa3IUYHON
dopme pe3yabTaThl SKCIEPUMEHTA, aHATU3UPOBATH U
OLCHUBATDb UX NOCTOBCPHOCTD,

JIP 15. IposBustomuii
IPaKIaHCKOE OTHOIIICHHE K
poheCcCHOHATBHOM IeATeTLHOCTH
KaK K BO3MOYKHOCTH JTMYHOTO
Y4acTHS B PEIICHUH
OOIIECTBEHHEIX,
roCyJIapCTBEHHBIX,
00IIeHAIIMOHATBHBIX TTPOOIEM

B gacty Tpy10BOTO BOCIIUTAHUS:

- TOTOBHOCTh K TpPYyHdy, OCO3HAaHHE IIEHHOCTH
MacTepCTBa, TPYAOJIO0UE; - TOTOBHOCTh K aKTUBHOU
NEITENbHOCTH  TEXHOJIOTHYECKOM W COIHAIbHOU
HaIpaBJICHHOCTH, CITOCOOHOCTH WHUILIUUPOBATH,
IJIAHUPOBaTh M CAMOCTOSITEJILHO BBITIOHATh TaKYyHO
EeITEIbHOCTE;

- UHTEpEC K Pa3IMYHBIM chepam
poeCCHOHAIBHON JCATEIHHOCTH.

- yMeTh IUIAHUPOBATH M BBIMOJHATH XUMHUYCCKHMA
SKCIIEPUMEHT B COOTBETCTBUU C IMPaBWIAMU TEXHUKU
0e30MacHOCTH TIpH  OOpalieHuH C BEIIECTBAMH U
7a00paTOpHBIM  00OpYAOBaHUEM;  IPEACTABIIITH
pe3yapTaThl XUMHYECKOIO JKCIepUMeHTa B (opme
3allMCU  YPaBHEHUH COOTBETCTBYIOLIUX PEAKIUNA U
dbopMynupoBaTh BBIBOJIBI HA OCHOBE 3TUX PE3yJIbTaTOB;
- YMEeTh aHAJIM3UPOBATh XMMHUYECKYI HH(OpMAIIHIO,
MOJIyYaEMYyI0 U3 pa3HbIX HCTOYHUKOB (CPEICTB
MaccoBoii nHpopmanuu, cetb UHTEpHET U Apyrue);

- BJIaJIETh OCHOBHBIMHU METOJIaMU HAyYHOTO MO3HAHUS
BEUIECTB U XUMHUYECKUX SBJICHHHA (HaOMIOAEHUE,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICTHPOBAHUE);

- yMeThb MPOBOJUTH pPAaCUYEThl IO XUMHUYECKHM
dbopMynaM U ypaBHEHUSM XUMHUYECKHX PEaKIuil ¢
HCIOJIb30BaHUEM (buznyecKux BEJIMYHUH,
XapaKTepU3YIOMINX BEIIeCTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, oObeMa (HOpMaibHBIC YCIOBHUSA)
ra3oB, KOJIMYECTBa  BEIIECTBA;  HCIOJIb30BaTh
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CHCTEMHBIE XUMHUYECKME 3HAHUS U1 [PUHATUA
pELUICHUH B KOHKPETHBIX MKWU3HEHHBIX CHTYalUsX,
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM;

- BJIQJIETh CUCTEMOW 3HAHMU O METOJAX HAy4YHOIO
MO3HAHUS SBJICHUW MPUPOJBI, HCIHOJB3YEMBIX B
€CTECTBEHHBIX HAayKaX M YMEHHUSIMHU NPUMEHSTh 3TU
3HAHUS TPH OSKCIEPUMEHTAIBHOM  HMCCIEIO0BAaHUH
BEIIECTB U I OOBIACHEHUS XHUMHUYECKHX SIBICHHUH,
MMEIOIUX MECTO B  MPUPOAEC  MPAKTHYECKOU
JeATEIIbHOCTH YeJI0BEKa 1 B IOBCECTHEBHOM KU3HHA
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2. CTpyKTYypa U coJep:kaHue 00111e00pa30BaATEeIbHOI I CHUIIIHHBI

2.1. O0beM TUCHUILTHHBI U BH/IBI Y4eOHOI padoThI

Bua yueOHoi# paGoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NMPOrpaMMbl JHCIUILNINHBI 39

B T.4U.:

1. OcHoBHOE coaep:xanue (Bcero yueOHbIX 3aHSITHIA) 39(6)
TeopeTHIeckoe oOyueHue 23
1a00paTOPHBIE U TPAKTUIECKHUE 3aHATHS 14(6)
npoMexyrouHas arrectanus (13) 2

2.IlpodeccHoHATHHO — OPUEHTHPOBAHHOE 5

coxep:kanue (B popMe NpakTU4YeCKOil MOJATOTOBKH)

B T.4..

TeopeTHIeckoe oOydeHne 0

MPAKTUIECKHUE 3aHATHS 6
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2.2. TemaTuveckuii miian u coaep:xkanue rucuumauabl OO/, 12 Xumus

HaunmenoBanme Conepxanue yueOHOro Mmarepuaja (OCHOBHOE, MPO(ecCHOHAIBHO- O0bem yacoB dopmupyembie
pa3aeyioB U TeM OPUEHTHPOBAHHOE, JIA0OPATOPHBIE U TPAKTHYECKHE 3AHATHS, NPUKJIATHOI KOMIIeTeHI[UH
MOAYJ1b (IIPH HAJIUYHH)
1 2 3 4
OcHognoe codepicanue
Pazgea 1. OcHOB cTpoeHUs BelIeCTBA 4
Tema 1.1. Crpoenue | TeopeTuueckoe o0yueHue 2 OK 01
atomoB xumuueckux | CoBpeMeHHass MOJENb CTPOCHHS aroMma. JJIEKTPOHHAs KOH(UTypalus aTtoma.
3NIeMEHTOB U npupoaa | Kimaccudukaims XAMHYECKUX DIIEMEHTOB (s-, P-, O-amemeHThl). BaneHTHBIC JIP 10
XUMUYECKOH CBSA3U JJNIEKTPOHBI. BaneHTHOCTb. DNEKTpOHHAass MNPUPOJA XHMHYECKOM  CBA3M. JIP 13
DIIEKTPOOTpUIIATENBLHOCTh. KOBaneHTHAs CBS3b, €€ PA3HOBUIHOCTH U MEXAHU3MBI JIP 15
oOpa3oBaHusi (OOMEHHBII M  JIOHOpPHO-aKIENTOpHbI). HoHHas  cBs3b.
Merammueckast cBsizb. BogopoaHas cBsi3b. MeXMOIEKYIIpHbIE B3aMMOICHCTBHS.
N3oTombl, 0CHOBHOE U BO30YXKJIEHHOE COCTOSIHUE aTOMa, THOpUANU3aIHs ATOMHBIX
opOuTanei.
Tema 1.2. Teoperudeckoe o0yueHue 2 OK 01
[Tepuonnueckuii 3akon | [lepunoanueckas cucrema xumuueckux anemMenToB .M. MenaeneeBa. ®usnyueckuit OK 02
U Tabnuna cMmbich [lepuoanueckoro 3akona [[.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHUS JIP 10
.. Menneneena CBOWCTB XMMHYECKHUX DJIEMEHTOB, 00pa3yeMbIX MU MIPOCTHIX U CJIOKHBIX BEIIECTB JIP 13
B COOTBETCTBHM C IIOJOKEHHUEM XHMHUYECKOTO syemeHTta B Ilepuoanudeckoit JIP 15
cucrteMe. MupoBo33peHueckoe 1 HaydHoe 3HaueHue [leproauyeckoro 3akona /[.1.
MenneneeBa. Ilpornossr JI.M. MenneneeBa. OTKpBITHE HOBBIX XUMHUYECKUX
3nemMeHTOB. 2 17 PelleHne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI
Ha  XapaKTepu3alUi0  XUMUYECKHUX  dJeMeHToB  «Mertamnuueckue  /
HEMETAJUIMYECKUE CBOMCTBA, 3JIEKTPOOTPULATENBHOCTh U CPOJACTBO K AIIEKTPOHY
XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBHUE C HUX OJJIEKTPOHHBIM CTPOCHHUEM U
MOJIO)KEHUEM B MEPUOJAMYECKOW CHCTEME XUMHUYecKkux osnemeHTtoB [[.U.
MenneneeBa»
Pasnen 2. Xumudeckne peakumn 3
Tema 2.1. Tunsl \ Teopernyeckoe o0yueHue 1 OK 01.




21

HaumeHnoBanue Conepxanue yueOHOro Marepuaja (0CHOBHOE, MPO(ecCHOHAIBHO- O0BeM yacoB Dopmupyemblie
pa3aesioB U TeM OPUEHTHUPOBAHHOE, JIA00PATOPHBIE U MPAKTHYECKHE 3aHATHS, NPUKJIATHON KOMIIETEeHIHH
MOAYJ1b (IIPH HAJIUYHMH)
XUMHYECKUX peakuni | Kilaccupukanus u THIBI XMMHYECKUX PEAKIHUA C y9acTHEM HEOPTraHUYEeCKHX
BemiecTB. KonndecTBeHHBIe OTHOIICHHUS B XUMUU. OCHOBHBIC KOJIMYCCTBCHHBIC
3aKOHBI B XMMHUHU M PACUYEThI MO0 YPABHEHUSM XUMHUYECKUX peakiuil. Moib Kak
eMHUIA KOJIMYECTBA BellecTBa. MoJsipHas Macca. 3aKOHBI COXPaHEHHUSI MacChl U
sHepruu. 3aKoH ABoraapo. MomsipHblii 00beM ra3oB. OTHOCUTENbHAS TUIOTHOCTh
razoB. Peakiuu xomriekcooOpa3oBaHMs C y4acTHEM HEOPTaHUYECKUX BEIIECTB
(Ha mpuMepe TUAPOKCOKOMILICKCOB IIMHKA U AJTFOMUHUS).
Tema 2.2. Teoperuueckoe odyuenue 1 OK 0l.
ODNEeKTPOIMTHIECKAs | Teopusl 2JIEKTPOJIMTUYECKOM  JUCCONMAMM. Peaknum HOHHOrO OOMeHa. JIP 10
JUCCOLMAIHS 1 CocTaBleHHEe pEaKlnii HOHHOTO OOMEHAa IYTEM COCTABIEHHS HX IOJHBIX H JIP 13
MOHHBIH 00MEH COKpAIleHHBIX HOHHBIX ypaBHeHHWil. ['Maposm3 cojeif. 3HaueHHMe T'MAPONIM3a B JIP 15
OMOJIOTHUECKNX  OOMEHHBIX  mporeccax. llpumeHeHue  ruaponm3a B
MPOMBIIIIIEHHOCTH.
JlabopaTopHoe 3aHsiTHE 1
JlaGopaTtopnas paborta «Peakmuu ruaponusa». VccinemoBanue cpeapl pacCTBOPOB
coJieid, 0Opa30BaHHBIX CHJIBHBIMH M CIA0BIMH TMPOTOJUTAMHU, M HMX PEAKIHH C
pacTBopamMu IesIouM M KapOoHara HaTpus. CocTaBieHUE PEAKIUH THAPOJIH3a
coJieit
Pa3nen 3. CTpoeHHne M CBOWCTBA HEOPraHMYeCKHUX BelIeCTB 6
Tema 3.1. TeopeTrnueckoe odyuenue 2 OK 01.
Knaccudukanpus, IIpeMeT HEOPraHMYECKOH XHUMHH. B3auMOCBS3b HEOPraHMYECKHX BEIECTB. OK 02.
HOMCHKIJIATYpa U Knaccn(bHKauI/m HEOPTraHWYECKUX BEIIECTB. IIpoCThie W CIOXKHBIE BEIIECTBA. JIP 10
CTPOCHHUC OCHOBHBIE KJIACChI CJIOKHBIX BEIIECTB (OKCHJIbBI, THUIPOKCHUIBI, KUCIOTHI, COJIH). JIP 13
HCOPraHn4CeCKux HOMeHKJIaTypa 1 Ha3BaHHWE HEOPTraHWYECKUX BEIIECTB UCXOAS U3 UX XUMHUUYECKOU JIP 15
BCIIIECTB (opMyIIbI MM COCTAaBIICHHE XUMHUECKOW (OPMYITBI HCXO/IS U3 Ha3BaHUS BELIECTBA

10 Me)KﬂyHapOHHOﬁ nin TpHBHaﬂBHOﬁ HOMCHKJIATYPC. MG)KMOJICKYJIHPHBIC
B3aHMO/JICHCTBHUSL. KpI/ICTaJIJIOFI/II[paTBI. Ar peratubi€ COCTOAHHA  BCIICCTBA.
KpI/ICTaJ'IJ'II/ILIeCKI/Ie n aMOp(bHBIe BellIeCTBa. THIBI KPUCTAJTNIMICCKUX PCIICTOK

(aTOMHaH, MOJICKYJIIpHasA, WOHHAsd, MeTaJ’IJ’II/I‘IeCKa}I). 3aBHCHUMOCTD (pI/IBI/ILICCKI/IX
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HaunumenoBanue
pa3aesioB U TeM

Coaepikanue yueOHOro MaTepuajia (0CHOBHOe, NpogeccHOHAIbHO-
OPHEHTHPOBAHHOE, 1a00pPATOPHBIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHON
MOAYJ1b (IIPH HAJIUYHMH)

O0BbeM yacoB

®opmupyemMble
KOMIIETEHIU U

CBOWCTB BEIIECTBA OT TUIA KPUCTALTHYECKON pemeTku. [IpuanHb MHOTOOOpa3us
BemecTB. COBpEMEHHbIE IPEJICTaBICHHUS O CTPOCHHUU TBEPABIX, JKUIKUX U
ra3oo0pa3HbIX BemecTs. JKuakue KpucTasuIbl.

Tema 3.2.
DOU3HKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BCIICCTB

Teopernueckoe odyuenune

1. Mertannbl. OOmme ¢u3nyeckue M XUMUYECKHE CBOICTBA METAJIOB.
CriocoObl  modydyeHusl. 3HAYEHHE METAJUIOB U HEMETaIOB B MPHUPOJAE H
XKU3ZHEJEATEIbHOCTH 4YeJOBEeKa W opraHu3moB. Koppo3us MeTaiaoB: BHAbI
KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HUH.

2. Hemerannel. O6mue ¢u3nueckue U XUMUYECKHE CBOWCTBA HEMETAJLIOB.
Tunuuneie cBoiictBa MetaiioB [Y— YII rpynn. Knaccudukanuus u HomeHknaTypa
coelMHEeHUI HeMeTaul0B. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IPUPOJIE

3. XUMUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHMYECKHX BEILECTB
(OKCHIOB, THAPOKCHUIOB, KUCIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB IIPOCTBIX BEUIECTB, BOJOPOJHBIX COCIWHEHUH, BBICIIMX OKCHAOB H
TUAPOKCUIOB.

JlabopaTopHoe 3aHATHE

JlaGoparopnas paborta «CBoicTBa METAJJIOB U HeMmeTauioB». VccnepoBanue
(Gu3nYecKuXx M XUMHUYECKHMX CBOWCTB METalIOB U HeMmeTauioB. Pemenue
SKCIIEPUMEHTAJIBHBIX 3a/la4 MO CBOWCTBAM XMMHUYECKHM CBOICTBaM METaJNIOB U
HEMETAJJIOB, [0 pACHO3HAaBaHUIO M IMOJIYYEHUIO COEJMHEHUN METauioB U
HEMETAJIJIOB

OK 01.
OK 02.

JIP 10
JIP 13
JIP 15

Tema 3.3.
IIpousBoacTBo
HEOPraHUYECKUX

BeIleCTB. 3HAUCHUE U
MpUMEHEHHE B OBITY U
Ha NPOU3BOJCTBE

Teopernueckoe o0yueHue

OOuie mpeAcTaBiIeHUs O MPOMBILUIEHHBIX CIOCO0aX MOJTYYEHHUS XMMHYECKHX
BElIeCTB (Ha MpUMepe IMPOU3BOACTBA aMMMaKa, CEpHOW KUCIOTHI). UepHas u
LBETHasl MeTaulyprus. [IpakTndeckoe NpUMeHEHHE NIEKTPOJIN3a AJIsl TOTYYECHHUS
LIEJIOYHBIX, LIEJIOYHO3EMEIBHBIX METAJUIOB U amoMuHUA. CTEKIIO U CHIIMKaTHas
MPOMBIIIIEHHOCT. [IpobiaemMa 0TX0/10B ¥ MOOOYHBIX POILYKTOB.

OK 01.
OK 02.
JIP 10
JIP 13
JIP 15
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HaumenoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe, NpogeccHOHAIbHO- O0bem yacoB ®opmupyemble
pa3esioB U TeM OPHEHTHPOBAHHOE, 1a00pPATOPHBIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHON KOMIIeTeHI[ U
MOAYJ1b (IIPH HAJIUYHMH)
Pa3nes 4. CTpoeHue M CBOHCTBA OPraHNYeCKHX BelllecTB 9
Tema 4.1. TeopeTnueckoe o0y4denne 1 OK 01.
Knaccudnkanms, [Ipeamer opranndeckoil XuMuu. B3auMOCBsA3bp HEOPraHMYECKUX U OPraHUYECKUX
CTPOCHHC 1 BEIIECTB. XUMHUECKOE CTPOEHHUE KaK MOPSIOK COEIMHEHUS aTOMOB B MOJIEKYJIE 1P 10
HOMEHIIATYpa COTJIaCHO UX BaJIEHTHOCTH. OCHOBHBIE MOJI0KEHHS TEOPUU XUMUYECKOTO CTPOCHUS P13
OPraHUYECKUX . . . JIP 15
BEILECTB opranuueckux coeauHeHuiit A.M. ByrnepoBa. YriepoaHblii CkelneT opraHuuecKon
MOJIeKYNbl. MoJekynspHble U CTPYKTYpHbIE (pa3BEpHYTHIE, COKpAIECHHBIE)
XUMHUYECKHe (OpMyibl. 3aBUCHUMOCTh CBOWCTB BEIIECTB OT XHUMHUYECKOTO
cTpoeHus: Mosekyil. M3oMepus u uzomepsl (CTpyKTypHasi, reomeTpudeckas (1uc-
TpaHc-uzoMepusi). Kparnocts xumuueckor cBsizu. [loHsiTne 0 QyHKIMOHAIBHON
rpyIIe. [TpuHIMIBI KJIacCU(HUKAIIUU OpraHUYECKUX COETMHEHUII.
MexnyHapoaHas HOMEHKIATypa M INPUHLUIBI HOMEHKJIATYPHl OPraHMYECKUX
COECIUHEHU.
Tema 4.2. CBoiicTBa TeopeTquCKoe oﬁyqeﬂﬂe 5 OK 01.
OpraHMvCCKuX DU3UKO-XMMHUYECKHE CBOMCTBA OPraHMYECKUX COCIMHEHUN OTACJIbHBIX KJIaCCOB OK 02.
COENMHEHHUH (ocobenHocTH  KiaccupUKalMM M HOMEHKJIATYyphl ~ BHYTpU  KJacca; 1P 10
TOMOJIOTHUECKUH psiag M olmas ¢opmyna; u3oMmepus; (pU3MUECKUe CBOMCTBA; ﬁg ig

XMMUYECKHE CBOMCTBA; CIIOCOOBI IIOTYUEHUS]):

— IpelelibHble YIIeBoJOopoJbl. ['OopeHue MeTaHa Kak OJMH M3 OCHOBHBIX

HUCTOYHMKOB Te€IUIa B IPOMBIIUIEHHOCTH U ObITy. CBOHCTBAa NPUPOIHBIX
YTJIEBOJOPOIOB, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HeIpeJeNbHbIe U apoMaTHYeCcKue YriaeBo1opoisl. [lonumepusanus sTuiieHa Kak
OCHOBHO€ HAIIpaBJIEHUE €0 MCIOJb30BaHUsA. [ OpeHue alleTHiIeHa KaKk MCTOYHMK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH I CBAPKU U PE3KH METAJIIOB;

— KHUCIIOPOJCOJepKAINe COEAUHEHUS (COMPTBI M MPOCTble 3UPHI, (EHOIbI,

QJIBJIETU/IbI U KETOHBI, KapOOHOBBIE KUCIOTHI U UX NMpou3BoaHbie). [IpakTuueckoe
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HaumenoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe, NpogeccHOHAIbHO- O0bem yacoB ®opmupyemble
pa3esioB U TeM OPHEHTHPOBAHHOE, 1a00pPATOPHBIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHON KOMIIeTeHI[U T
MOAYJ1b (IIPH HAJIUYHMH)
MpUMEHEHHE YTUJICHIIIMKOIIA, TIIeprHa, ¢penona. [Ipumenenue Gopmanpaeruaa,
aleTanbJeruaa, YKCYCHOW KHCIOTHL. MpUTa Kak COJNM BBICIIUX KapOOHOBBIX
KucaoT. Moromue cBOMCTBA MBIIIA;
— a30TCOIepKAIINE COCTUHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCTIKH).
Knaccudukanus 1 0cOOEHHOCTH OpraHUYeCKUX peakuil. PeakimoHHbIE LIEHTPBI.
Pagukansl. IlepBoHauanbHble MOHATHS O TUMAX U MEXaHHW3MaX OPraHMYECKUX
peaKkuui.
JlaGopaTopHbIe 3aHATHSA 1
Jlabopatopnast pabora «[lomyueHue HSTHIIEHAa W H3y4E€HHE €ro CBOMWCTBY.
[Tomyuenue sTuneHa u3 3TaHoja B Ja0OPaTOpPUU U U3y4EHHUE ero (pU3MUecKux u
XUMHUYECKUX CBOMCTB. COCTaBJIE€HHE PEAKIUN MPUCOCAVMHEHHS M OKHCICHHS Ha
puMepe 3TWIIeHA. PemeHue pacueTHbhIX 3aJad C HMCHOJb30BAHUEM IUIOTHOCTH
ra3oB 10 BOJOPOJY U BO3AYXY
Tema 4.3. TeopeTnueckoe odyuenue 2 OK 0l.
Opraununyeckue buooprannueckue coequnenus. [IpumMenenre n Onoaoruvyeckas pojb yrieBoIOB. OK 02.
BeIecTsd B OxucieHue YrieBoJOB — HUCTOYHUK SHEPruu KHUBBIX opranuzmoB. OOmactu 7P 10
KHSHCACATCILHOCTH MPUMEHEHHUs] aMUHOKUCIOT. [IpeBpamienus O€TKOB NUIIM B OpraHu3Me. gg ig
Hp:;;;);;f;o " buonoruueckue ¢ynkuuu OenkoB. buonormueckue ¢yHkuu KuUpoB. Poib
TpUMeHeHH e OpraHMYECKON XUMUU B PEUICHUH MPOOJIeM MULIEBOM 0€30MacHOCTH.
OpraHMYEeCKHX HyxnennoBble kucnotel: coctaB u crpoeHue. CtpoeHue HykiaeoTuaoB. Cocras
BEIECTB B nykienHoBbix  kucnor (JJHK, PHK). Ponp HykiaeMHOBBIX KHCIOT B
MIPOMBILIIIEHHOCTH KU3HEACSITEIIbBHOCTH OPTraHU3MOB.

HpOI/ISBOI[CTBO OpTraHNUYCCKUX BCHICCTB: MPOU3BOACTBO METAHOJIA, nepepa60TKa
He(I)TI/I. IlomusTHneH KakK prrIHOTOHHa)KHHﬁ MIPOAYKT XUMHUYCCKOT'O
IIpOU3BOJACTBA. HpI/IMeHeHI/Ie OTHUJICHA. HpOI/ISBOI[CTBO " IMIPUMCHCHHUEC KaydyKa U
PE3UHEIL. CunTeTHYeCKUEe U HCKYCCTBCHHBLIC BOJIOKHA, HX CTPOCHHUC, CBOICTBA.
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HaunumenoBanue
pa3aesioB U TeM

Coaepikanue yueOHOro MaTepuajia (0CHOBHOe, NpogeccHOHAIbHO-
OPHEHTHPOBAHHOE, 1a00pPATOPHBIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHON
MOAYJ1b (IIPH HAJIUYHMH)

O0BbeM yacoB

®opmupyemMble
KOMIIETEHIU U

[IpakTHueckoe UCNOIb30BaHUE BOJIOKOH. CUHTETUYECKHUE TUIEHKH: W30S IS
MPOBOJIOB, MEMOpaHbl JJIsl ONPECHEHWs BOJBI, 3AIIUTHBIC TUICHKH JUISA
aBTOMOOWJICH, IUIACTBIPH, XUPYPrHUECKHEe TMOBS3KA. HOBBIE TEXHOIOTUH
JAJIbHEUIIIEr0  COBEPLICHCTBOBAHMSA  MOJMMEpPHBIX  MaTepuanoB.  Poib
OpraHMYeCKOM XMMHUHU B PEIIEHUU MpOoOJIeM SHEepreTHuecKkod 0e30macHOCTH, B
Pa3BUTUU MEJUIIMHBI, CO3JTaHUU HOBBIX MaTE€PHUAJIOB, HOBBIX HICTOYHHKOB SHEPTUU
(asibTepHATUBHBIE UICTOYHUKH DHEPTHUN).

Pasznen 5. KuHermyecknme M TepMOAUMHAMHUYECKHE 3aAKOHOMEPHOCTH MNPOTEKAHUSA XUMHMYECKHX

peakuuii

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTH
MIPOTEKAHUS
XUMHUYECKUX PEeaKInil

Teoperuyeckoe o0yueHue

Xumudeckue peaknun. Kimaccuduramus XWMHUECKHX peakiuii: mo ¢a3zoBOMy
cocTaBy (FOMOTEHHbIE W TETEpPOreHHbIE), IO HCIOJIb30BAHUIO KaTalu3aropa
(kaTanuTHyeckue U HekataauTHueckue). CKOpOCTh peaklMy, €€ 3aBUCUMOCTb OT
pa3nuuHbIX (AKTOPOB: MPHUPOJAbI pEarupyrouiux BeEUIECTB, KOHIIEHTPAIUH
pearupyromux BelecTB, Temrneparypbl (mpaBwio Bant-I'odda), mmomanu
pEaKIMOHHON TOBEPXHOCTHU, HAIW4Ms KaTanuzaropa. Poip Karaau3aTopoB B
NpUpOI€ W TPOMBIIUICHHOM  TMPOW3BOJACTBE.  ODHEPrus  aKTHUBAIIMM.
AxTuBHpOBaHHBIA KoMmIuliekc. KaTtanuzaropsl u katanus. Ponb kaTaian3aTopoB B
MIPUPOJI€ U MPOMBIIIIICHHOM IPOU3BOJCTBE

JlaGopaTopHblie padoThI

W3ydeHne 3aBUCHMOCTH CKOPOCTH XHMHUYECKOH pEakIuu OT KOHIIEHTpaluu
pearupyromux BemecTB U TEMIIEPATYPHI.

JlaGopatopHas paboTa Ha BbIOOD:

1. JlaboparopHas pabota «OmpeneneHne 3aBUCUMOCTH CKOPOCTH PEAKLIHUU OT
KOHIICHTpAllUU pearupyromux BemecTsy. McenenoBanue 3aBUCUMOCTH CKOPOCTH

OK 01.
OK 02.
JIP 10
JIP 13
JIP 15
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HaunumenoBanue
pa3aesioB U TeM

Coaepikanue yueOHOro MaTepuajia (0CHOBHOe, NpogeccHOHAIbHO-
OPHEHTHPOBAHHOE, 1a00pPATOPHBIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHON
MOAYJ1b (IIPH HAJIUYHMH)

O0BbeM yacoB

®opmupyemMble
KOMIIETEHIU U

peaknuu OT KOHIeHTpamuu. OmpeneneHne KOHCTAHTHI CKOPOCTH PEeaKIHH
rpadMIecKuM METOJIOM.

2. JlabopartopHasi pabota «OrmpeneneHne 3aBUCHMOCTH CKOPOCTH PEaKIHMH OT
Temreparypbl». MccnenoBanue 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT TEMIIEPATYPHI.
Pacuer oSHeprum akTHUBanMM peaknuu. PenieHne NpakTHKO-OPHUEHTHPOBAHHBIX
3aJaHui Ha aHaU3 (PaKTOPOB, BIUSIOMINX HA U3MEHEHHE CKOPOCTH XHMHUYECKON
peaknuu

Tema 5.2.
TepMoauHaMu4yeckne
3aKOHOMEPHOCTH
MPOTEKaHUS

XUMHUYECKUX PEAKIIUH.

PaBHOBecue
XUMHUYECKUX PeaKInil

Teopernyeckoe o0yuenue

Knaccudpukanuss ~ XUMHUYECKHX  peakiuil: 1o  TemaoBoMy  3ddekry
(ax30TepMuueckue, spaoTepmMuyeckue), mo OK 02 obpatumoctu (oOpaTtumbie U
HeoOpaTtumblie). TernoBbie ekt XuMudeckux peaxkiuil. TepMoxumuyeckue
ypaBHeHUs1. OOpaTUMOCTh peakiuii. XUMHUYECKOE PaBHOBECHE M €r0 CMEIICHUE
NOJ IEWCTBUEM PA3INYHBIX (AaKTOPOB (KOHLIEHTPALMs PEareHTOB MIIM IPOYyKTOB
peakuuy, JaBlIEHUE, TeMIepaTypa) MAis CO3/JaHUs ONTUMAIbHBIX YCIOBUHI
NPOTEKaHUsI XUMHMUYECKMX mpoueccoB. IloHsATHE 00 SHTaNbIIMUM M SHTPOIUM.
Oueprus [ m60ca. 3akon ['ecca u cienctBus u3 Hero. Posib cMenieHnst paBHOBECHsI
B TEXHOJIOTMUECKHUX Ipoleccax

JlabopaTopHble 3aHATUSA

JlaboparopHas pabota «/3yueHue BIMSHUS pa3IUYHBIX (JAKTOPOB HA CMEIIEHUE
XMMHUYECKOTO paBHOBecHs». VccnenoBanue BIUSHUS U3MEHEHUS KOHIEHTpPALUU
BEIECTB, PEaKIUH Cpeapl M TemIepaTypbl Ha CMEUIEHHE XUMUYECKOTO
paBHOBecHus. CpaBHEHHE  IIOJIyYEHHBIX  PE€3yJIbTaTOB C  TEOPETUUYECKHU
MIPOTHO3UPYEMBIMH Ha 0cHOBe npuHiuna Jle [llatense.

CKOpOCTh XMMUYECKOHN PEaKIIMU U XUMHYECKOE PAaBHOBECHE.

OK 01.
OK 02.
JIP 10
JIP 13
JIP 15

Pa3nea 6. /lucnepcHblie CHCTEMBbI

Tema 6.1.

Teopernueckoe odyuenune

OK 01.
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HaumeHnoBanue Copep:xanue yueOHOro MaTepuasia (0CHOBHOe, NPOo(ecCHOHAIbHO- O0bem yacoB ®opmupyemble
pa3/iesioB M TeM OPHEHTHPOBAHHOE, JIA00PATOPHbIE U MPAKTHYECKHE 3aHATHSI, MPHKJIATHON KOMIeTEeHIHH
MOAYJ1b (IIPH HAJIUYHMH)

JucriepcHbie cUCTEMBI | JlucniepcHble  CHCTEMBL.  KOIUIOMIHBIE — CHCTEMBL.  VICTHMHHBIE — PAacTBOPBL OK 02.
¥ (paKTOpEI MX PactBopenne kak  Qu3uKo-xuMuyeckuid mporecc. PactBopsl.  CriocoOsr OK 07.
YCTOHYMBOCTH IPUTOTOBJIEHHS PACTBOPOB. PacTBOPHMOCTb. MaccoBast 0N PacTBOPEHHOTO 1P 10

Bemiectsa. [IpenenbHo JOMyCTUMbIE KOHIIEHTPAIINH M UX HCIIOJIb30BAaHHE B OIICHKE ﬁg }g
HKOJIOTHYECKOH Oe3omacHocTH. Kimaccndukarus TucnepcHbIX CUCTEM TI0 COCTaBY.
Crtpoennie u (akTOpsl YCTOWYMBOCTH IUCIIEPCHBIX cHCTeM. Pacro3HaBanue
WCTHHHBIX PacTBOPOB, KOJUIOWIHBIX PAcTBOPOB M TPYOOIMCIEPCHBIX CHCTEM.
Crpoenne munemisl. PaccenBanue cBeTa TMpU MPOXOKICHUM CBETOBOTO IyYKa
4yepe3 ONTHYECKH HEeOTHOPOIHYIO0 cpeny (3ddexra Tunmans).
Tema 6.2. Teopernueckoe ofyuenue OK 01.
HccnenoBanue cBOMCTB JlaGopaTopHbie paGoThbI 1 OK 02.
JMCTICPCHBIX CHCTEM 1.JJaboparopnass pabora «lIpuroroBrenue pacTBOpoB». IlpurororneHue
I/Iz[err[E&[)E:auHH pacTBOpOB 3aIaHHOU (MOJIApHOIA) KOHIIEHTpaIuu (c MPaKTUKO- ﬁllz ig
OpPUEHTHPOBAHHBIMHU BOIIPOCAMHU ), OTIPE/ICTICHNE CPEIbl BOJAHBIX PACTBOPOB. JIP 15
2.Jlabopatopnas paborta «lccinenoBanue AUCIEPCHBIX cUCTeM». [Ipurorosienue
Y M3Y4EHUE CBOWCTB JMCIEPCHBIX CUCTEM Pa3HBIX BUIOB: CYCIICH3UH, SMYJIbCHH,
KOJUIOUJHOTO pacTtBopa. CpaBHEHHE CBOHCTB WCTHHHBIX U KOJUIOWUJIHBIX
pPacTBOPOB, BBISBJICHUE OCHOBHBIX Pa3IMUUil MKy HUMH
Paznen 7. KauecTBeHHBIE peaKIIi 00HAPY KEeHUsI HEOPTAHHYECKUX U OPTaHMYeCKHX BellleCTB 3
Tema 7.1. Teopernueckoe o0y4yenue 1 OK 01.
OOHapyxeHue KadyecTBeHHBIE XMMHYECKHE pEaKIUH, XapaKTepHble Ui OOHApYKCHUS OK 02.
OpraHu4ecKuX HEOPraHWYeCKUX BEIIECTB (KAaTHOHOB W aHWOHOB). CoCTaBlieHHE YpaBHEHHI 7P 10
BEIIIECTB OT/ACTBHBIX | PeakUuil OOHapyXeHus1 KaTHOHOB [—VI rpynmn u aHMOHOB, B T.4. B MOJICKYJISIPHON ﬁg }g
KJIACCOB C 1 HOHHOU opMmax. Peakinn oOHapyKEHUSI HEOPTaHMYECKUX BEIIECTB B PEaIbHBIX
UCTIOJIb30BaHUEM 00BEKTaX OKpYXKaroLeH cpeibl.
Jla6opaTopHubie padoThbI 1




28

HaumenoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe, NpogeccHOHAIbHO- O0bem yacoB ®opmupyemble
pa3esioB U TeM OPHEHTHPOBAHHOE, 1a00pPATOPHBIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHON KOMIIeTeHI[ U
MOAYJ1b (IIPH HAJIUYHMH)
Ka4eCTBEHHBIX O6napyxeHue HeopraHudeckux BemiecTB (karnoHoB [-VI rpynn uiu aHnOHOB) ¢
peakuuit WCIIOJIb30BAHNEM KAaYeCTBEHHBIX aHAJIMTHYECKUX peakuuil. JlabopaTopHas padora
Ha BBIOOp: 1. JlaGoparopHasi paboTa «AHaIMUTHYECKHE peaKiuu KaTnoHOB [-VI
rpynm». [IpoBeseHne KaueCTBEHHBIX peaKlUi, UCIOJIb3YEMBIX JUIsl OOHApYKEHUs
KaTHOHOB | rpymmbl (kanus, HaTpus, Maraus, aMMoHus), I rpynnsl Ha mpumepe
6apus, III rpynmnel — ceunna, IV rpynns!l — antomunus, V rpynnsl — xxenesa (II u
[II), VI rpynnel — Hukens. Onucanue HaONIONAEMbIX SBJICHUH U COCTABIICHUE
XUMHUYECKUX peakuuid. 2. JlaGopaTopHas paboTa «AHAJIUTUYECKHE pEaKIuu
aHMOHOB». IIpoBegeHHEe  KAayeCTBEHHBIX  pEaKUWH, HCIOJBb3YEMBIX  JUIf
oOHapy)XeHHMsI aHMOHOB: KapOoHata, ¢ocdata, cynbdara, cynbbhuga, HUTpaTa,
xyopuna u ap. Onucanve HaOIIOAAEMBIX SBIEHUM U COCTaBICHHE XMMHMUYECKUX
peaKIui.

Tema 7.2. Teopernueckoe ofydenue OK 01.
O6napyxeHue JlaGopaTopHblie padoThI 1 OK 02.
OpPraHUYECKUX OO6HapyxeHue OpraHMYecKUX COEIUHEHHH OTHeNbHBIX KiaccoB. JlaGopaTtopHas AP 10

BEILECTB OTACIBHBIX | paboTa Ha BEIOOD: ﬁg ig

KJIACCOB C 1. JlabGoparopHas paborta «KadecTBeHHBIE peakIMM Ha OT/AEIbHbBIE KIIACChI

HCII0JIb30BAHNAEM OpPraHUYECKUX BEILIECTB»
KaueCTBEHHBIX [IpoBenenne KadyeCTBEHHBIX PEAKIMI, MCIONb3yeMbIX s OOHapyKEeHHs
peakuui OpPraHMYeCKUX BEILECTB PAa3JIUYHBIX KJIaccoB: (DEHOJIOB, albJIErui0B, Kpaxmala,

YKCYCHOM KHCIIOTBI, aMMHOKHUCIOT, OenkoB u Jp. OnucaHue HaOMI0JaeMbIX
SIBJICHUH U COCTaBJIEHHE XUMUYECKUX PEAKIIMNA U/UITU CXEM.

2. JJaboparopHas pabota «KadecTBeHHBIN aHAIN3 OPraHUYECKUX COEANHEHHUH 10
GyHKUMOHATBHBIM ~ Tpynnam».  IlpoBeieHuMe  KaueCTBEHHBIX  pEaKIM,
HCIOJIB3YEMBIX JUISl PACIIO3HABAHMSI OPraHMYECKHUX BEIECTB OTACIBHBIX KJIACCOB
110 (YHKIIMOHAIbHBIM IPYIINaM: Ha IPUMEpe aMUHOKHCIIOT U KapOOHOBBIX KUCIIOT,
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HaumenoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe, NpogeccHOHAIbHO- O0bem yacoB ®opmupyemble
pa3esioB U TeM OPHEHTHPOBAHHOE, 1a00pPATOPHBIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHON KOMIIeTeHI[U T
MOAYJ1b (IIPH HAJIUYHMH)
CIHUPTOB ¥ (HEHOJIOB, aJbAETHIOB M KeTOHOB. OnrcaHne HaOII0IaeMbIX SBICHUN
Y COCTaBJICHUE XUMHYECKHUX PEAKINi H/UIH CXEM.
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe (CoiepKaHNe MPHUKJIATHOTO MOAYJIsI)
Pazjnen 8. Xumusi B ObITY H NPOU3BOJACTBEHHOI 1eSITEJILHOCTH YeJIOBEKAa 6(6)
Tema 8.1. Xumus B | TeopeTnueckoe o0y4denne OK 01
OBITY U IIpakTnyeckue 3aHATUA 6(6) OK 02
MPOU3BOJCTBEHHOMN DKoJioruueckasi 0e30MaCHOCTh TMOCJEACTBUN OBITOBOW M TIPOW3BOJICTBEHHOM OK 04
NeSITeNIbHOCTH JeSITEeIbHOCTH YeJIOBEKa, CBS3aHHasl ¢ MepepabOTKON BEIIeCTB; MOUCK M aHAIHU3 1%5 20;
YeJI0BeKa XMMHUYECKOM HH(OpMAalUK W3 pa3IUYHbIX HCTOYHHUKOB (Hay4yHass M y4eOHO- K 2.4
HayyHas JMTeparypa, CpelIcTBa MaccoBoW uHpopManuu, cetb HMHTepHeT u JIP 10
npyrue). Keiicel (¢ yderom Oyaymieil mpodeccrnoHalbHOM NeSTeNIbHOCTH) Ha JIP 13
aHann3 HHGOPMAIIMH O TPOU3BOJICTBECHHOM JIEATEIHHOCTH YEJIOBEKA, CBI3aHHOM C JIP 15
nepepaboOTKOM M TIOJy4YeHHEeM BEIIECTB, a TaKKEe C  OKOJOTHYECKOH
0€30MaCHOCTHIO.
3ammuTa Keiica: [IpencraBinenue pe3yabTaTOB PEIICHHS KEHCOB (BBICTYIUICHHE C
MIPE3CHTAIIHCH )
JuddepenuupoBannblii 3auer 2

Bcero

39(6) uacos
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3. Yci0BuA peau3aluu NPorpaMMbl 0011e00pa3oBaTeJIbHON JUCHUIIJIMHBI
3.1. TpeGoBaHNs K MUHHUMAJbHOMY MaTePHAJIbLHO-TEXHUYECKOMY 00ecne4yeHuIo

Jlis peanu3anuy porpaMMbl TUCITUTUIMHBIL IOJDKHBI OBITh IMPETYCMOTPEHBI CIICTYIONINE

CHeIMAIbHBIC TTOMEIICHUS: YICOHBI KAOMHET XMMUH H/UITU Y4eOHOU XUMHUYECKOH T1ab0paTopuu.
O6opynoBanue  yuyeOHOro  kabOumHera  (HarJsigHble  mocoOusi):  HaOOPHI

[IAPOCTEPKHEBBIX MOJICIECH MOJIEKYJI, MOJETH KPUCTAIUTMYECKIX PEIIETOK, KOJJICKIHH MTPOCTHIX
U CIIOKHBIX BEIIECTB W/WIIM KOJUICKIIMH TIOJMMEPOB; KOJUICKIIHSI TOPHBIX MOPOJl U MHHEPAJIOB,
tabnuia MenpaeneeBa, yueonbie GuibMbl, UGPOBBIE 00pa30BaTEIIbLHBIE PECYPCHI.

TexHuYecKHe cpeacTBa O0y4YeHHsI: KOMIIBIOTED C YCTPOMCTBAMH BOCIIPOHM3BEIACHHUS
3BYKa, IPUHTEP, MYIBTHMEINA-TIPOSKTOP C SKPAHOM, MYJIbTUMETUITHAS TOCKA, yKa3Ka-MIPe3eHTEP
JUTSL TIPE3EHTALUM.

OGopynoBanue jadopaTopuum M padounx MecCT Ja0OpPaTOPUM: MEH3YPKH, MHUIETKU-
KaIeJIbHUIIBI, TEPMOMETPBI, MUKPOCKOIL, JIYITBI, TPEIMETHBIC ¥ IOKPOBHBIC CTEKJIA, TUTAHIICTHI TSI
KaleJdbHBIX peakinuid, QUIBTPOBAJIbHAS Oymara, TPOMBIBAIKH, CTCKISHHBIC TPOOHPKH,
pe3nHOBBIE TPOOKH, (oHapuku, HAOOP PEAKTUBOB, CTCKIISIHHBIC IMAJIOYKH, INTATUBBI IS
MPOOUPOK; MEPHBIC ITWIMHIPHI, BOPOHKH CTEKIISTHHBIC, BOPOHKH JCIUTEIbHBIC ITUITHHIPHICCKHAC
(50-100 wmut), cTymku ¢ nectukoM, (aphopoBbie YaIlKU, THHIETHI, GUIBTPHI OyMaXKHbIE, BaTa,
MapJisi, 9aCOBBIC CTEKJIA, AICKTPOTUIATKH, JJA00OpATOPHBIE M TATHBHI, CIIUPTOBBIE TOPEIIKH, CITHYKH,
npuOoOp s MOJydeHHUs Ta30B (WM MpoOUMpKa C Ta300TBOAHOW TpPYOKOi), AeprkaTenu it
MPOOUPOK, CKISHKU Ui XpaHEHHs] peaKTUBOB, Pa3/laTOUHbIE JIOTKH; XUMHYecKue cTakaHsl (50,
100 u 200 mur); mImarenu; MAHIETHI; TUTEIbHBIC IIUIIBI; CEKYHJIOMEpHI (TaiiMepbl), MEPHBIC
npooupk (Ha 10—20 mi1) 1 MepHBIe K010b1 (25, 50, 100 u 200 M), BoastHas 6aHs (MIM TEPMOCTAT),
CTEKJISTHHBIEC TIAJOYKH, KOHHUYECKHE KoyObl mis tutpoBaHus (50 m 100 Mi); MHAMKATOPHBIC
MOJIOCKU st ompexaeneHuss pH W crangapTHas HMHAMKATOpHAs UIKala, YHHUBEpPCAIbHBIN
uHauKatop; nunetku Ha 1, 10, 50 Mo (umu mo3aropsl Ha 1, 5 1 10 M), OFOpeTKH 711 TATPOBAHMS,
MenuuuHackue mmpuisl Ha 100—150 mo1, mabopatopHble W/ WK aHATUTUYECKHE Bechl, pH-MeTpsbl,
CYIIUIBHBIN mKad, U Ap. 1abopaTropHOE 000pYyI0BaHHE.

3.2. Uudopmannonnoe odOecneyenue oOyudeHusi. IlepedyeHb pexoMeHIyeMbIX Y4YeOHBIX
u3nanuii, UuTepHer-pecypcosB, 10NOJHUTEIbLHOI JTUTEPATYPHI
- y4eOHbIe U3IaHUS
1. C.TIabpuensH. YueOHUK s oOrieoOpa3oBaTenbHbIX yupexkaeHuil. «Xumus. 10 kiacc.
bazosslii ypoBens». - M.: [lpoda, 2021.
2. C.'abpuensH. YueOHUK [1s1 001eoOpa3oBaTeNbHbIX yupexaeHuid. «Xumus. 11 kmacc.
bazosslii ypoBeHs». - M.: [lpoda, 2021.
-I0NOJTHUTEJIbHAS JINTepaTypa
1. CTabpuensn, U.I'. OctpoymoB, A.I'.Benenckas. «OpraHuueckass XMMHs B TecTax,
3amayax U ympaxkHeHusx. 10 kimacc. YdyeOHoe mocobOue st oOmieoOpa3oBaTeNbHBIX
yupexaenuii», M: [lpoga. 2019.
2. O.C.I'abpuensn, W.I'. OctpoymoB. Xumus. Matepuansl uist noAaroroku k EI'D, M.:
Hpoda, 2021.
3. O.C.TIaopuensn, ILI. Octpoymon. IL.B.PemeroB 3amaunm mo XUMHH U CIIOCOOBI HX
pemenus 10-11 kmacesl. M.: [Ipoda, 2019.
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4. C.I'abpuensH, .I'. OctpoymoB, A.I'.BBenenckas. «O0Omas XxuMusl B TecTax, 3ajadax u
ynpaxHerusx. 11 kmacc. YueObHoe mocobue yist 001meo0pa3oBaTeIbHbIX YIPEKJACHUN,
M.: Ipoda, 2019.

5. O.C.I'abpuensn, U.I'. OctpoymoB. Xumus. Marepuansl st moarotoBku k EI'D. », M.:
Hpoda, 2019.

6. O.C.l'aopuensia, ILI. Octpoymon. IL.B.PemeroB 3amaum mo XMMHH U CIIOCOOBI X
pemrenns 10-11 kmacest. M.: [Ipoda, 2019.

-UHTepHeT-pecypcebl
1. http://vwww.alhimik.ru IpeacraBiaeHsl clieayromue pyOpUKH: COBETh AOUTYPHEHTY, YIUTEITIO

XMMMH, CIIPAaBOYHHUK (O4YEeHb OoJblIas M0AO0OpKa TaOJIMIl U CIPAaBOYHBIX MaTEepHalIOB), BecEnas
XWMHUs1, HOBOCTH, OJIUMITHA/IBI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPHUYECKIX CBEIICHHIA)
2. http://www.hij.ru/ XypHan «XuMusi ¥ KU3Hb» MOHATHO U 3aHUMATENBHO PacCKa3biBaeT 000

BCEM MHTEPECHOM, YTO MPOMCXOUT B HAYKE U B MUPE, B KOTOPOM MBI KHUBEM.
3. http://chemistry-chemists.com/index.html OnexkrponHbIii kypHanm «XUMUKH W XUMHD». B
XKypHaJIe TPE/ICTABICHO MHOXKECTBO OIBITOB IO XHMHHU, COICPKUTCS MHOTO 3aHHMMATEIBHOM

nH(pOpMaLKH, TTO3BOJISIONIEH YBI€Ub YUEHUKOB SKCIIEPUMEHTAIbHON YacThIO MpEeAMETA.
4. http://c-books.narod.ru JIutepatypa 1mo XMMHH.
5. http://lseptember.ruA _ XKypuan «IlepBoe ceHTSIOps» TSt YIUTEIIEH U HE TOJIBKO. B HEM

IMpEeaACTaBJICHO 0O0JIBIIIOE KOJIMYECTBO pa60T YY€HHUKOB, B TOM 4YHUCIIC U HCCIICAOBATCIBCKOTO
Xapakrepa.

6. http://schooibase.ru/articles/items Xximiya Bcepoccuiickuii MIKOJBHBINA TOPTAT CO CChIIKAMHU
Ha 00pa3oBaTeIIbHBIC CAUTHI M0 XUMUHU.

7. www.periodictabie.ru CoopHuk cTateli 0 XHMHYCCKMX 3JEMEHTaX, HUTFOCTPHPOBAHHBIN

OKCIICPUMCHTaMHU.


http://vvww.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://lseptember.rua/
http://schooibase.ru/articles/items
http://www.periodictabie.ru/

4. KoHTPOJIb U OlIeHKA Pe3yJIbTATOB 0CBOEHHUS 00111€00pa30BaTEeIbHOM JUCHUNIMHBI

32

KOHTpOJIL U OLCHKa pE3YyJbTaTOB 06y‘-I€HI/ISI OCYIICCTBJIACTCA NPCIIOAABATCICM B

mporiecce MPOBEICHHUS MPAKTUYECKUX 3aHATHI U 1a00paTOPHBIX paboT, TECTUPOBAHMS, a TAKXKe

BBITIOJTHEHUS 00YJaIONIMMUCS MHIUBUIyJIbHBIX 3a/IaHUM, TPOEKTOB, UCCIICI0BaHMM. Pe3ynbraThl

0oOydYeHUsT OIPENEISIFOT, YTO 00ydJaromuecs JOJDKHBI 3HATh, IOHUMATh U JIEMOHCTPUPOBATH 10

3aBCPUICHUUN U3YUCHUA JUCHUIIINHBI.

st hopMupoBaHwMsI, KOHTPOJISI U OIEHKU PE3YJIbTATOB OCBOCHUS YIeOHOU TUCITUIUINHBI

HCIIOJIb3YETCSI CUCTEMa OIICHOUYHBIX MEPOIPUSATUH, MPEACTABIAIONAs COO0N KOMIUIEKC Y4eOHBIX

MEpPOTIPUATHI, COTJACOBAHHBIX C pe3ylbTaTaMu OOyueHUs U CHOpPMYIHPOBAHHBIX C Y4ETOM
OI'OC COO (npeametnsie pe3yapTaThl o aucuumuinae) 1 I'OC CIIO.

peakuuu

peakuui

XUMHYCCKHE PCAKITUN»

Ne Monayas / Paznen / Pe3yabTaTr 00yueHus OueHouHbIe OK
Tema MepONnpHUATHH
1 Pa3nen 1. D opMyJIHPOBATH
OcHOBBI cTPOeHUs1 | 0a30Bble OHATHS U
BelllecTBa 3aKOHbI XMMHH
1.1 Crpoenue aToMOB CocraBnars xummnueckue | 1. Tect «Ctpoenue OK 01
XUMUYECKUX bopMyITBl COCTMHEHUN B | aTOMOB XUMHUYECKUX
JJIEMEHTOB U COOTBETCTBHUU CO AJIEMEHTOB U MPUPOJIa
npupoa CTENIEHBIO OKUCIICHHS XUMUYECKON CBSI3M».
XUMHAYECKOH XHMHUYECKUX DJIEMEHTOB, | 2. 3amaun Ha
CBSI3U UCXO/Js U3 BAJIGHTHOCTH U | COCTaBJICHHE
3NEKTPOOTPUIIATENILHOCTH | XUMUYECKHUX (HOPMYIT
JIBYXaTOMHBIX
coeMHEHUH (OKCHIOB,
cynbduaos, ruapunos 1
T.IL).
1.2. | Ilepumoanueckuii 3akoH | XapaKkTepPU30BaTh [TpakTuko- OK 01
u Tabnuna [[.1. XUMHUYECKHE PJIEMEHTBI B | OPUEHTHUPOBAHHBIE OK 02
Menpeneena COOTBETCTBUU C UX TEOPETUYECKUE 3aJaHUS
MOJIOKEHUEM B Ha XapaKTepU3alUIo
MNEPUONYECKON CUCTEME | XMMHUYECKUX 3JIEMEHTOB:
XUMHYECKUX dJIEMEHTOB | «Mertammuueckue /
.. MenpaeneeBa HeMETaJINUECKUeE
CBOMCTBA,
AIIEKTPOOTPHUIATENLHOCTD
U CPOJCTBO K 3JIEKTPOHY
XUMHYECKUX JIEMEHTOB
B COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOCHUEM
1 TIOJIOKEHUEM B
MIEPUOAUYECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB
JI.1. MenneneeBay.
2 Paznea 2. CocraBasarts ypasHenun | KonTpoJsbHas padora
XumMnueckue U CXeMbl XUMHYECKHX «CTpoeHue BemecTsa u
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2.1.

Tunsr
XMMHYECKUX
peakuui

CocraBiaTh peakuuu
COEIMHEHUS,
pasnoxkeHus, oOMeHa,
3aMelICHNU,
OKHUCITUTEIHHO-
BOCCTAHOBUTEIIbHBIC
peaKIuy U peakuu
KOMILJIEKCOOOpa30BaHUs
(Ha mpumepe
THJIPOKCOKOMITJIEKCOB
QIIOMHUHUS U LIMHKA) C
ydacTHeM
HEOPraHMYECKUX
BEIIECTB

1. 3agauu Ha
COCTaBJICHUE
YPaBHEHUH PEaKLU:
- COCIMHEHHS,
3aMelIeHHUS,
pasnokeHus, oOMeHa
U PEaKLUHH C ydacTueM
KOMIUIEKCHBIX
coelMHeHul (Ha
npumepe
TUAPOKCOKOMILIEKCOB
ATIOMUHMS ¥ [IUHKA);
- OKHUCJIHUTEJIHHO-
BOCCTAHOBUTEIHHBIX
peakuui ¢
HCIIOJIb30BaHUEM
MeTO/Ia JIEKTPOHHOTO
OanaHca;
-C y4acTHEM
KOMIUIEKCHBIX
coeMHEHUH (Ha
npumMepe
TUIPOKCOKOMIUIEKCOB
IIMHKA ¥ aTIOMUHUSA).
2. 3ajaun Ha pacyer
KOJIMYECTBEHHBIX
XapaKTEePUCTHK MPOIYKTa
peaKIuu COeTMHEHMUS,
MaccoBOM WM 00bEMHO
JIOJIA BBIXOJ1a MIPOYKTa
pEaKIuu COCTUHEHHSI OT
TEOPETUYECKU
BO3MOYHOT'0; 00BEMHBIX
OTHOIIICHUM T'a30B;
KOJIMYECTBEHHBIX
XapaKTePUCTUK
MCXOJHBIX BEIIECTB U
MPOJYKTOB PEAKIUH;
Macchl (00beM,
KOJIMYECTBO BEIIECTBA)
MPOJYKTa PEaKIu, €CIIU
OJIHO U3 BEIIECTB JIaHO B
BHJIE PacCTBOpA C
OIIPEIETIEHHOM MAacCOBOM
JI0JIE pacTBOPEHHOTO
BeIlleCTBA

OK 01

2.2

DNEeKTPOTUTHIECKAS
JIUCCOLIMALNAS U
HOHHBII 00MEH

CocCTaBisTh ypaBHCHHS
XUMUYECKUX PEaKIHH
MOHHOTO 0OMeHa ¢
y4acTHEeM
HEOPraHMYECKUX
BEIIECTB

1. 3agaHus Ha
COCTaBJIEHHE
MOJIEKYJISIPHBIX U
MOHHBIX PEaKLUi ¢
y4acTHEM OKCHUJIOB,
KHCJIOT, OCHOBAHHH U

OK 01
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COJIEH, MOHHBIX PEAKLIHI
TUJIPOJIN3a COJIEH,
YCTaHOBJICHUE
WU3MEHEHUS KHUCIOTHOCTH
CpEJIbL.

2. JIaboparopnas padota
«Peakuun runpoansa»

Paznean 3.
Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BeElEeCTB

HccaenoBars cTrpoeHue
M CBOiicTBa
HEOPraHU4YecKux
BellleCTB

KonTposbHas padora
«CsoiicTBa
HeOpraHu4ecKux
BeleCTB»

3.1

Knaccudukanmus,
HOMEHKJIaTypa 1
CTpOCHHE
HCOPraHN4CCKUX
BEIIECTB

Knaccugpunuposats
HEOpraHU4ecKue
BEII[ECTBA B
COOTBETCTBHUH C UX
CTPOEHHEM

1. Tect «HomeHnknarypa
Y Ha3BaHUE
HEOpPraHUYEeCKUuX
BELIECTB UCXO/I U3 UX
XUMHYECKON (HOPMYJIBI
WM COCTaBIJICHUE
XUMHYECKON (HOPMYJIBI
UCXOJs U3 Ha3BaHUs
BELIECTBA 110
MEKyHapOHOW UITN
TPUBHAIBHON
HOMEHKJIaType». 2.
3agauu Ha pacyeT
MacCOBOM JI0JTN (MacChI)
XHUMHYECKOTO AJIEMEHTa
(coenuHeHus ) B
MoJiekyse (cmecn). 3.
[TpakTrueckue 3agaHus
o KiaccuuKanuu,
HOMEHKJIaType U
XUMHYECKUM (popmyrnam
HEOPraHUYECKUX
BELIECTB PA3TUYHBIX
KJIaccoB. 4.
[TpakTrueckue 3agaHus
HAa OIpeieTICHHe
XUMHUYECKON aKTUBHOCTHU
BEIIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOU CBSA3U
Y TUIIAa KPUCTAJUIMYECKOU
pELIETKH

OK 01

3.2.

DU3NKO-XUMHYECKIE
CBOIiCcTBa
HEOPraHUYECKUX
BEILIECTB

YcranaBiauBaTh
3aBUCHUMOCTD (DU3UKO-
XHUMHYECKUX CBOMCTB
HEOPraHUYEeCKUX
BEILECTB OT CTPOEHUS
aTOMOB M MOJIEKYIL, a
TaK)Ke THIIa
KPUCTAJUIMYECKOU
peteTKu

1. Tect «OcobeHHOCTH
XUMHYECKUX CBOMCTB
OKCHJIOB, KACJIOT,
OCHOBaHUM, aM(pOTEPHBIX
TUAPOKCHUIIOB U COJIEI.
2. 3amanus Ha
COCTaBIIEHUE YPaBHEHHIA
XUMHUYECKUX PEaKIUi C
Y4aCTHUEM TPOCTBIX U

OK 01
OK 02
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CJIOYKHBIX
HEOPraHUYECKUX
BEILIECTB: OKCHUJIOB
METaJUIOB, HEMETAILJIOB U
aM(OTEPHBIX DIIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT,
OCHOBaHUH U
aM(pOTEPHBIX
THJIPOKCHUJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTePU3YIOMINX UX
CBOICTBA H CTIOCOOBI
nostyuenus. 3. IlpaxTuko-
OPHUEHTUPOBAHHBIC
TEOPETUUYECKUE 3a/IaHUS
Ha CBOMCTBA U
MOJTy4eHHUE
HEOPraHWMYECKUX
BEIIeCTB. 4.
JlaGoparopnas padota
«CBOWCTBA METAJJIOB 1

HEMETAJIOBY.
3.3 [TpownzBoacTBO Ob6ocHoBbIBaTh 3HaueHue | [IpakTuko- OK 01
HEOPraHUYECKUX Y IPUMEHEHUE OPUEHTUPOBAHHBIE OK 02
BEIIECTB. 3HAUCHUE U | HEOPTaHUYECKHUX 3aJJaHUs TI0 COCTABJICHUIO
MIPUMEHEHHE B OBITY U | BELIECTB B OBITOBOM U XUMHYECKUX peaklnii ¢
Ha IIPOU3BOJICTBE IIPOU3BOJICTBEHHON y4acTUeEM
NeSITEIbHOCTH YeJIOBEKa | HEOPraHUYEeCKHUX
uX (PU3UKO-XUMUYECKHUMH | BELIECTB, UCIIOIb3YEMBbIX
CBOMCTBaMU JUIS UX UIeHTU(UKALUN
Y IPOMBIIIJICHHBIX
CI0CO0OB MOJIy4EHUs
4 Pasznen 4. Crpoenne u | UcciaenoBars crpoenne | KonrposbHas padora
CBOMCTBA U CBOliCTBa «CTpoeHue u cBOiiCcTBA
OpPraHu4ecKux OpPraHU4YecKHUX BellleCTB | OPraHUu4YecKUux
BellleCTB BeleCTBY»
4.1 Knaccudukanms, KinaccudumnupopaThb 1. 3agaHus Ha OK 01
CTpOEHUE U OpraHHYecKHe BEUIECTBA | COCTABJICHUE HA3BaHUUN
HOMEHKJIaTypa B COOTBETCTBUU C UX OpraHNYecKHUX
OpPraHHYECKUX CTpOEHUEM COeIMHEHUH 10
BEIIIECTB TPUBUATBHON WIN

MEXyHapOAHOU
CHCTEMaTHUYCCKOU
HOMEHKJIaType.

2. 3amanus Ha
COCTaBIICHUE MOJIHBIX U
COKpaIIeHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYeCKHUX BELIECTB
OTJICIIBHBIX KIIACCOB.

3. 3agauu Ha
onpeieNieHne
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npocTeiiiei GopmyIbl
OPraHNu4eCcKOu
MOJICKYJIbI, HCXOISI U3

3JIEMEHTHOI'O COCTaBa (B
%).

4.2 CaoiicTBa VYcranaBinuBaTh 1. 3aganus Ha OK 01
OpPraHUYEeCKHUX 3aBHCHUMOCTH (PU3UKO- cocrasiieHue ypapHenuit | OK 02
COCIMHEHU I XUMHYECKUX CBOMCTB XUMHYECKUX PEAKIIUH C
OpraHUYECKUX BEILECTB Y4aCTHEM OpPTraHUYECKUX
OT CTPOEHUS MOJIEKYJI BELIECTB HA OCHOBAHUU
UX COCTaBa U CTPOEHUSI.
2. 3aganusa Ha
COCTaBJICHUE YPAaBHEHUI
XUMHYECKUX PEAKIIUH,
WJUTFOCTPUPYIOIITUX
XUMHUYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX
peaKuuii ¥ TeHETUYECKOM
CBSI3U OPraHUYECKUX
BEIIIECTB Pa3HBIX
KJaccoB. 3. PacueTHble
3a/1ay¥ 110 YpaBHEHUSIM
peaKkuii ¢ ydacTuemM
OPraHUYEeCKHUX BEIECTB.
4. JTabopatopHas pabota
«ITony4yenue sTusieHa U
V3yYCHHE €r0 CBOMCTBY.
4.3 Opraaundeckue OO6ocHoBBIBaTh 3HaueHue | [IpakTuko- OK 01
BEIIIECTBA B Y IPUMEHEHHUE OPUEHTUPOBAHHBIE OK 02
KU3HEACATEIIbBHOCTH | OPraHUYECKHUX BELIECTB B | 3aJaHUs 110 COCTABJICHUIO
YeJ0BeKa. OBITOBOM U XUMHUYECKUX PEAKIUN ¢
[IpousBoacTeo u IIPOU3BOJCTBEHHOMN Y4aCTHEM OpPraHUYECKUX
IPUMEHEHHE JIESATEIbHOCTH YEJIOBEKA | BELIECTB, UCIOIb3YEMbIX
OpPraHUYeCKUX uX (PU3UKO-XUMUYECKUMU | Ul UX UICHTU(UKALIUU B
BEILECTB B CBOWCTBAMH OBITY U
MIPOMBILIJIEHHOCTH MIPOMBIIIEHHOCTH
5 Pazpgea 5. HccaenoBathb KonTpoasHnas padora
Kunernueckne u paBHOBecHe U CKOPOCTh | «CKOpPOCTH
TePpMOAMHAMHUYEC KHe | XHMHYECKUX peaKkiuil XMMHUYEeCKOH peakuuu u
3aKOHOMEPHOCTH XMMH4YeCKoe
NPOTEKAHUA paBHOBeCHE»
XHUMHYECKHX PeaKIMil
5.1 Kunernueckue Hccnenosats BaMsHNUE 1. JlaGopaTopHas pabota OK 01
3aKOHOMEPHOCTHU KOHILICHTPALIUH Ha BBIOOD: OK 02
MPOTEKAHUS pearupyroumux BemecTB u | - «OnpeneneHue
XUMUYECKUX TEMIIepaTypbl Ha 3aBCHUMOCTH CKOPOCTHU
peakuuit CKOPOCTb XUMHUYECKHUX peakuuu OT
peakuuit KOHIICHTPALIUU
pearupyroux BeueCTBY;
- «Onpenenenue

3aBUCHUMOCTHU CKOPOCTHU
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peaKuuu ot
TEMIIEPATYPHI».

2. IlpakTuko-
OpUEHTHPOBAHHbBIE
TEOPETHUYECKHE 3a[aHHs
Ha aHau3 (PaKTOPOB,
BITUSIIOIIUX Ha
U3MEHEHHE CKOPOCTH
XUMHYECKOW PEaKIUH.

5.2 TepmonnHamuueckue | MccimenoBaTh BiMsHHUE 1. 3agauu Ha pacueTsl OK 01
3aKOHOMEPHOCTH WU3MEHEHUs TEIUIOBbIX 3((HEKTOB OK 02
MPOTEKAHUS KOHIICHTPAIIMU BEIIECTB, | XUMUUYECKUX PEaKIIUi U
XUMHUYECKUX peaKIu Cpeibl 1 ompe/esieHue THHA
peaxuii. TeMIIepaTypbl Ha peaxuu (1o TemI0BOMY
PaBHoBecue CMEIIEHNE XUMUYECKOTO | 2PQEKTy: IK30- U
XUMUYECKUX paBHOBECHS SH/IOTEPMUYECKUE).
peakuuit 2. IlpakTuko-
OPUEHTHUPOBAHHBIC
3aJjaHus Ha IPUMEHEHHE
npunnumna Jle Hlatense
JUTST HAXOXKICHUS
HaIPaBJIEHUS CMEIIECHUS
PaBHOBECHS] XMMUYECKOM
peaxkuu 1 aHalu3
(hakTOpOB, BIUSIONINX HA
CMEIIeHHE XUMHUECKOTO
paBHOBECHS.
3. Jlaboparopnas padota
«M3yyeHue BIUSHUS
pa3ianyYHbIX (PaKTOPOB Ha
CMEIICHHE XUMHUYECKOTO
pPaBHOBECHSI.
6 Pa3zpea 6. HccaenoBath KonTpoasHnas padora
JucnepcHbie AUCTIePCHbIE CHCTEMbI no reMe «/lucnepcHsoie
CUCTEMBI CHCTEMBbD)

6.1 JucnepcHbie cucteMsbl | Paznuyarh MCTUHHBIE 1. 3amaun Ha OK 01
U (haKTOPHI X PacTBOPBI, KOJJIOUAHBIE IIPUTOTOBJICHUE OK 02
YCTOWYMBOCTHU pacTBOpPHI U pacTBOpOB.

rpy0oauciepcHbIe 2. Ilpaktuxo-
CUCTEMBbI Ha OCHOBE OPUEHTUPOBAHHBIE
XHUMHYECKOTO pacueTHbIE 3a/1aHUs Ha
JKCIIEPUMEHTA JUCIIEPCHBIE CUCTEMBI,
HCII0JIb3YEMBIE B
OBITOBOY U
IIPOU3BOJICTBEHHON
JESITEIBHOCTH YEJIOBEKA.
6.2 Hccnenosanue HccnenoBath Gpusmko- JlaGopatopHnas pabota OK 01
CBOMCTB XUMHUYECKHE CBOMCTBA (Ha BBIOOD):
JTUCTIEPCHBIX pa3IUYHBIX BUJIOB - IIpuroroBnenue
CUCTEM JMCTIEPCHBIX CUCTEM pacTBOpOB;
- HccnenoBanue

JUCTICPCHBIX
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CUCTEM.
Paszpnen 7. HccaenoBars cBoiicTBa
KauecTBeHHbIE OpPraHuYecKuX
peakuuu HEOPraHUuYeCcKHX
00Hapy:KeHUuHn BeIECTB ¢
OPraHMYecKux u HCNO0JIb30BAHUEM
HEOPraHU4eCcKHX Ka4YeCTBEHHbIX PeaKkuuii
BellecTB
7.1. O6napyxeHue UccnenoBath 1. JTaGoparopnas pabota OK 01
HEOPraHNYECKUX KAauECTBEHHBIC PEaKLIUH (1a BBIOOD):
KaTHOHOB U HEOPraHUYECKUX - AHaTuTHYECKHE
AHUOHOB BEILIECTB peaxkuu KaTuoHoB |-VI
TpYIIL;
- AHaTuTHYECKHE
peaKiui aHHOHOB.
2. IlpakTuyeckue
3aJjaHus Ha COCTaBJICHUE
YpaBHEHUH peaKiui
0OHaApYKEHHS KaTHOHOB
I-VI ipyiin u aHnOHOB, B
r.4. B MOJIEKYJIIPHOHM U
MOHHOU (hopMax.
7.2 O6nHapyxeHue HccnenoBarth 1. JJaboparopnas pabota OK 01
OpraHUYECKUX KaueCTBEHHBIC PEAKIIUU (Ha BBIOOD):
BEIECTB OpraHUYECKUX - KauecTBenHnsbie
OTJIEIbHBIX COEIMHEHUH OTAENBHBIX | PeaKkIu Ha OTAEIbHbIE
KJIaCCOB C KJIaCCOB KJIACChl OPTraHUYECKUX
HCIIOJIb30BaHUEM BELIECTB;
KayeCTBEHHBIX - KauecrtBennsblii ananus
peakuuit OpraHNYecKHux
COEQUHEHUN IO
(GyHKIMOHAIBHBIM
rpyIIaM.
2. IlpakTuueckue
3aJjaHus Ha COCTABJICHUE
KayeCTBEHHBIX peakluii
0OHapyXeHHUS
OpraHNYecKHUX
COEINHEHUIA.
1 IlpukiaaaHoii MoayJIb
8 Pasznen 8. OuennBaTth 3amuTa keiica (c yueTrom
Xumus B ObITY U NocJIeACTBUA OBITOBOM | Oynyiueit
NPOM3BOJACTBEHHON | H NPOU3BOACTBEHHOMU npo¢eccuHoHaTbLHOH
AeSITeIbHOCTH AeSITeIbHOCTH e TeIbHOCTH)
qeJI0BEKa yejJJ0BeKa ¢ MO3HIUM
IKOJIOTHYECKOM
0e301acHOCTH
8.1 XuMmus B OBITY U OnenuBats nocnencteus | Keiic (¢ yuetom Oynymeit | OK 01
IIPOU3BOICTBEHHON OBITOBOI 1 npogeccuoHaIbHON OK 02
IeITeIbHOCTH MIPOU3BOJACTBEHHOMN JIeATEeIIbHOCTH) OK 04
YeJIoBeKa JIeSITeIbHOCTH uenoBeka | Bo3MoxkHbie TeMbl kericoB: | OK 05
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C MO3ULIN
9KOJIOTUUECKOM
0€e30IMaCHOCTHA

1. IlorenneHue KIUMaTa U
BBICBOOOYKIEHHE Ta30BBIX
TUJPATOB CO JHA OKEaHa.
2. bynyume Marepuabl
JUISL aBHa-, MAIlIMHO- U
pruOOPOCTPOCHHUSL.

3. HoBeie MaTepuaiisl 1yist
COJIHEUYHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
pPacCTHTETBHBIX
Mpenaparos.

I1IK 2.2
IIK 2.4




