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1.00mas xapakTepucTuka padodeil nporpaMmsl 0011e00pa3oBaTeIbHOM
AUCHMILIMHBI «XHUMHD)

1. O6mieo0Opa3oBarenbHask TUCHUIIIHHA « XUMUSD SIBISIETCS 00s13aTEIbHOM 4acThiO
00111e00pa30BaTeNIbHOTO LKUKIJIA 00pa30BaTENbHON MpOorpaMMbl B cooTBeTCTBUU ¢ DI'OC
CIIO no cnenuansHocTr 43.01.09 IToBap, KoHaUTED

[Iporpamma paszpaborana Ha ocHoBaHuu TpeboBaHuii ®I'OC cpennero oOuiero
oOpa3zoBanus. Ha u3yuenne nucuurinMHbl «XUMHs» Ha 6a30BOM ypoBHE OTBoauTCS 144
yaca.

[Iporpamma yuyeOHON AMCHUILIMHBI MOXET OBbITh HCIOJb30BaHA MPU OOy4YEHUU
JIUI] ¢ OTPAaHUYECHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI.

[Iporpamma y4yeOHON AMCIUILIMHBI MOXET OBITh peajiM30BaHa C MPUMEHEHUEM
JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA.

1.2. Hesu u mu1aHupyemble pe3yJbTAaThl 0CBOCHUSI JUCHTUTITIHHBI

1.2.1 Heau 1uCHUNIMHBI

Cognepkanue mporpaMMbl  0OIIe00pa30BATENbHON  AUCIUIUIMHBL  « XHUMHUS
HaIpaBJIEHO HA JIOCTH)KEHUE CIEAYIOIMX LeJeil: (opMHUpoBaHME Y CTYJIEHTOB
XUMUYECKOW COCTAaBISIIOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa KakK OCHOBBI
MPUHATHS PEIICHUN B KU3HEHHBIX U MPOU3BOJCTBEHHBIX CUTYAIUSX, OTBETCTBEHHOIO
MOBEJICHUS B IPUPOIHOM Cpee.

3ajaum JUCUUIINHBI:

1) cdopmupoBaTh MNOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB M SIBJIEHUW B OKPYKAlOLIEW Cpele, LEJOCTHOM HAay4YHOW KapTHHBI MHpA,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YyMEHHUS TMPOBOJIUTH pacyeThl M0 XUMHYECKUM (dopmylaM U
YPaBHEHUSIM XUMHUUYECKUX PEaKlHil, MIAaHUPOBaTh W HUHTEPIPETUPOBATH PE3YJIbTATHI
XUMHUUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM TMPOBEACHHUS XUMHUYECKUX OKCIEPUMEHTAIBHBIX
UCCJIEIOBAHUM C COOJIOJIEHHEM TMpaBUil OE30MacHOTO OOpaleHusi ¢ BEIIeCTBAMHU U
71a060paTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHUS aHAJIU3UPOBaTh, OLIEHUBATh, MPOBEPSITh HA JOCTOBEPHOCTh U
0000111aTh UHPOPMALIMIO XUMUUYECKOTO XapaKTepa U3 Pa3IndHbIX HCTOYHUKOB;

5) chopMupoBaTh YMEHHS NPOTHO3UPOBATH MOCIEICTBUS CBOEH NEATEIBHOCTH U
XUMHUUYECKUX TMPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOIIECCOB;

6) chopmHpoBaTh MOHMMAHUE 3HAYMMOCTHU JOCTHXKEHUUW XUMHUYECKONM HAYKH U
TEXHOJIOTUH JIJIsl Pa3BUTHS COIMAILHON 1 IMTPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanupyemble pe3yJbTAThl OCBOEHHS 00HIC00pa30BaTEJIbHOM
aucumIuHbl B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO



HaumMmenoBanue u
KOJI
KOMIIeTeHI M

Ilnanupyemble pe3yabTaThl 0CBOEHHUS THCHMILINHBI

O01mue

J]I/ICIII/IHJII/IHale)Ie

OK 01. Bribupats
CHOCOOBI peIIEHUs
3a1aq
podeCCHOHATIEHO
" JeSITEeILHOCTU
MPUMEHUTENBHO K
Pa3TnIHBIM
KOHTEKCTaM

B wactu Tpy10BOr0 BOCITUTAHHUS:
- TOTOBHOCTh K TpYyIy, OCO3HAHHWE IICHHOCTH
MacTepcTBa, TPYAOTIO0HE;

-  TOTOBHOCTh K aKTHUBHOM  JIESITCIBHOCTH
TEXHOJIOTUYECKON 51 COLIMAJIbHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHHIIMHUPOBATH,
IUIAHUPOBATh M CaMOCTOSITEIBHO  BBIMTOJHSTH
TaKyl0 JIeATeIbHOCTD;

- UHTEpeC K Pa3IMYHBIM chepam
npodeCCUOHAIBHON JIeATEIIBHOCTH,

OBnaneHue YHUBEPCAIbHBIMU y4COHBIMU
MMO3HABATEIbHBIMU JICUCTBUSMM:

a) 6a30BbIC JJOTUYECKHUE JCHCTBUS.

- CaMOCTOSITEJILHO dhopMyIUpOBATH u
aKTyaJIM3upoBaTh MPoOJEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABIIMBATh CYIICCTBEHHBIN TPU3HAK WU
OCHOBaHMsSI I CpPaBHEHHS, KiIacCU(pUKAIUU U
00001IICHMS;

- ONpeneNsaTh 1IN JIEATCIbHOCTH,
napamMeTpbl U KPUTEPUH UX JTOCTHIKEHUS;
- BBISBJISATH 3aKOHOMEPHOCTH M IPOTHUBOPCYHS B
paccMaTpUBAEMBbIX SIBJICHHUSX;

-  BHOCHTb KOPPEKTHUBBI B  JICSITCIHHOCTD,
OIICHMBATh COOTBETCTBUE PE3yJbTATOB MEIISM,
OIICHUBATh PUCKH IOCICACTBUM eI TCIHHOCTH;

- pa3BHBATh KPECATUBHOE MBINIJICHHUE IPHU PEIICHUH

3a4aBaThb

- BIAJETh CHUCTEMOM XHWMHUYECKHX 3HAHUW, KOTOpas
BKJIFOYAET: OCHOBOMOJAratOUIUE MOHATHS (XUMUYECKUAN
DIIEMEHT, aTOM, JICKTPOHHAsi 000JI0YKa aToma, s-, p-, d-
AJNIEKTPOHHBIE OpPOUTAIM aTOMOB, HWOH, MOJEKYJIa,
BAJICHTHOCTb,  JJIEKTPOOTPULIATEIBHOCTb,  CTENEHb
OKHCJIEHUS, XUMHYECKas CBSI3b, MOJIb, MOJISIPHAsS Macca,
MOJISIPHBIN o0BeM, YTIIEPOAHBIN CKEJIET,
(yHKUMOHANIbHAs  TpYINa, pagudkal, H30Mepus,
U30MEPBHI, TOMOJIOTUYECKUI psn, rOMOJIOTH,
YIIEBOAOPOABI,  KHUCIOPOA- W a30TCOJAEpKallne
COEIUHEHMs, OHOJIOTUYECKHM AaKTUBHBIE BEIECTBA
(YrneBoJibl, SKHpbI, O€JIKH), MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIIMHEHHUs, KpHUCTAJUIMYECKash  peIIeTKa,  THIIbI
XUMHYECKUX peakuuii (OKMCIUTENBHO-
BOCCTAHOBUTENbHBIE, HK30- U  JSHIAOTEPMHUYECKHUE,
peaklM MOHHOro OOMEHa), pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAs JIUCCOLMALNA,
OKHUCJIHUTENb, BOCCTAHOBHUTEIb, CKOPOCTh XMMHUYECKOH
peaklii, XUMUYECKOE PABHOBECHE), TEOPUH U 3aKOHbI
(Teopust ~ XMMHMYECKOIO  CTPOCHUS  OPTraHUYECKUX
BemecTB A.M. BytnepoBa, Teopust 3JE€KTPOIUTUYECKON
JHUCCOLMALINY, MIEPUOTUYECKUMN 3aKOH J.N.
Menneneesa, 3aKOH COXpaHEHUs Macchl),
3aKOHOMEPHOCTH, CUMBOJMYECKHMH  SI3bIK  XWMHUH,
(dakTosoruuecKue CBEIEHUS O CBOICTBAaX, COCTaBe,
MOJIyY€HUHU U 0€30MacHOM HCIOJIb30BAHUN BAYKHEHIIINX




YKU3HCHHBIX TPO0JIeM

0) 0a30BBIC HCCIIEAOBATEILCKHUE ICHUCTBUS:

- BIJIaJICTh HaBBIKAMH y4eOHO-HCCIICIOBATEIBCKOM
u MIPOCKTHOM NESITEIILHOCTH, HaBBIKAMH
paspenieHus mpooem;

- BBUIBIIATH NPHYMHHO-CJIC/ICTBEHHBIC CBSI3H U
aKTyaJIM3UPOBATh 3a7a49y, BBIIBUTATh THIIOTE3Y €€
peIIeHMSI, HAXOIUTH apTyMEHTBI TS
JIOKa3aTelIbCTBa CBOMX YTBEPXKIACHHUM, 3a7aBaTh
napamMeTphl U KPUTEPHUH PEIICHUS;

- aHAJIM3UPOBATH TMOJYYCHHBIE B XOJIC PEIICHUS
3a/la4u pe3yJIbTaThl, KPUTHYCCKHA OIICHWBATh WX
JIOCTOBEPHOCTh, IIPOTHO3UPOBATh HW3MEHCHHE B
HOBBIX YCIIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIILHYIO U
MPAKTHYECKYIO0 00JIaCTH KU3HEACATEILHOCTH;

- yMeTb HHTETPUPOBATh 3HAHUS M3 Pa3HBIX
MpEAMETHBIX 00JIacTei;

- BBABUTATh  HOBBIE  WJEH,  MpeasiaraTh
OpUTHHABHBIC TTOJIXO/IBI U PEIICHUS;
- CITOCOOHOCTH Ux HUCIIOJIb30BAHUSA B

ITO3HABATEJIbHON U COLMAIIBHON MPAKTUKE

HEOPTraHWYECKUX W OPTraHWYECKUX BEIIECTB B OBITY U
MIPAKTUYECKON NEATEIbHOCTH YETIOBEKa;

- yMETh BBIBISITH XapaKTEpHbIE IMPU3HAKA U
B3aMMOCBSI3b ~ M3YYEHHBIX  MOHATHH, I[PUMEHSTH
COOTBETCTBYIOIIME MOHATHS MPU ONUCAHUU CTPOCHHUS U
CBOMCTB HEOPraHWYECKUX W OPTraHWYECKUX BEUIECTB U
WX MPEBPAIICHU; BBISBIATh B3aUMOCBSI3b XUMHUYECKUX
3HAHUW C TOHATUSMH M TPEACTABICHUSIMU JPYTUX
€CTECTBEHHOHAYYHBIX IIPEAMETOB;

- YMEThb HCHOJIb30BaTh HAUMEHOBAHUS XHWMHYECKHUX
COEMHEHUN MEXIYHAPOIHOTO COK3a TEOPETUUECKOU U
NPUKIAJIHOW XUMUM U TPUBHAIbHBIE Ha3BaHUs
BAKHEMIINX BEIIECTB (3TUJICH, AUETUJIECH, TIULEPHUH,
denon, dopManpaerua, yKCycHas KHUCIOTa, TIIUIUH,
yrapHbld Tra3, YrieKUuCibld ra3, aMMHaK, TramieHas
WU3BECTh, HEramieHas W3BeCTb, IMHUTbEBAass CcoJa W
JIPYTUX), COCTaBJISITH (POPMYINIBI HEOPTraHUYECKUX U
OpPraHUYECKUX BEIIECTB, YPABHEHUS XHUMHYECKUX
peakuuii, OOBICHATH MX CMBICHI;, TOATBEPXKIATh
XapakTepHbIE  XMMHWYECKHE  CBOWCTBA  BELIECTB
COOTBETCTBYIOIIMMHU JKCIIEPUMEHTAMU U 3aIACIMU
YPaBHEHUN XUMUYECKUX PEAKLUN;

- YMETh YCTaHAaBJIMBaTh NPUHAJIEKHOCTh H3yYEHHBIX
HEOPTaHMYECKUX M  OPraHMYECKHMX  BEIIECTB K
ONpENENICHHBIM KJaccaM M TpylIlaM COEIMHEHUH,
XapaKTEpPU30BaTh UX COCTAB M BaXKHEHIIWE CBOWCTBA,
ONpEeNeNATh BUIBl XMUMHUYECKUX CBsI3€H (KOBaJEHTHAs,
WOHHAas,  MeETaJuIM4ecKas,  BOJAOpPOAHAsi),  THUIIbI
KPUCTAILUTMYECKUX peLeToK BEILIECTB;
KJIACCU(DUITMPOBATH XUMUYECKUE PEAKIINN;




- chopMHUpPOBaTh TPEACTABICHUSA: O MaTepUAIBHOM
€IMHCTBE MHpa, 3aKOHOMEPHOCTSAX M IO3HABAEMOCTHU
SBJICHUN TPUPOJBI; O MECTE U 3HAYEHHH XUMHUHU B
CUCTEME €CTECTBEHHBIX HAayK U €€ pOJId B 00ECIIeUeHUU
YCTOMYMBOTO pa3BUTHUs YEJIOBEUECTBA: B pEIICHUU
npo0JieM SKOJIOTMYECKOM, SHEPreTUYECKONW U MHUIIEBON
0€30MacHOCTH, B PAa3BUTHH MEAMILMHBI, CO3JIaHUU
HOBBIX MaTEpHaJIOB, HOBBIX HMCTOYHUKOB HHEPIUHU, B
00EeCneUYeHNN PalMOHANIBHOTO PUPOIOTIOIB30BaHUS, B
(GbOpMHpPOBAaHUHM MHPOBO33PEHUS U OOIIEH KYJIbTYpbI
YeJIOBeKa, a TaKXe SKOJOTHMYECKH OOOCHOBAaHHOTO
OTHOUIEHUS K CBOEMY 3[I0POBbIO U PUPOTHOM CPEJIE;

- BIAJETh CHCTEMOM XWMHYECKHX 3HAHUN, KOTOpas
BKJIFOYAET: OCHOBOITOJIAraroIINe HOHATHUSA
(IOMOJTHUTENBHO K CUCTEME NOHATUN 6a30BOTO YPOBHS)
- W30TONBI, OCHOBHOE U BO30YXJIEHHOE COCTOSHUE
aToMma, rubpuanzanus aTOMHBIX opburanei,
xumuueckass cBsa3p ("G " wm "", KpaTHBIE CBS3H),
MOJISIpHAas ~KOHLEHTpauusi, CTPYKTypHas (opmyina,
n3oMepus (CTPYKTypHasi, reoMmeTpuyeckas (IUC-TpaHC-
U30MEpHsi), THUMBl XUMUYECKHUX peakiuil (romo- u
reTeporeHHble, 00paTUMbIE U HEOOPATUMBIE), PACTBOPbI

(MCTUHHBIE, JICTIEPCHBIEC CUCTEMBI),
KpUCTAJUIOTUIPATHI, CTENEHb U CCOLIMALINH,
ANEKTPOJIU3, KPEKUHT, PUGOPMHUHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKHE 3HAHMS,

JeXKamue B OCHOBC IIOHMMAaHMA IIPUYMHHOCTH U
CUCTCMHOCTH XHUMHYCCKHX ﬂBJ’ICHHﬁ, COBPCMCHHBIC
npeacraBjaCcHusd O CTPOCHHH BCIICCTBA HAa ATOMHOM,
MOJICKYJIIPHOM u Ha/IMOJICKYJISIPDHOM YPOBHIIX,




MPEACTABICHUS] O MEXaHM3MaxX XUMHUYECKUX DPEaKIuH,
TEPMOJIMHAMUYECKUX u KUHETUYECKHUX
3aKOHOMEPHOCTSIX UX TMPOTEKaHUs, O XUMHUYECKOM
PaBHOBECUU, TUCTIEPCHBIX CUCTEMaX, (PaKTOJIOTUYECKUE
CBEJICHUSI O CBOMCTBax, COCTaBe, TMOJYyYEHUH U
Oe3omacHoM UCTIOJIb30BaHUU BOKHEHTITUX
HEOPraHUYECKUX M OPTaHWYECKUX BEIIECTB B OBITY U
NPAKTUUYECKOM  JESATeNbHOCTH  4eJOBeKa;  OOIIMX
HAy4YHbIX MPUHIUIIAX XUMUYECKOIO MPOU3BOJCTBA (Ha
pUMEpE MPOU3BOJCTBA CEPHOM KHUCIOTHI, aAMMHAKa,
MeTaHoJia, nepepaboTku HedTH);

- yMETh TMPOBOAWTH pPACYETbl MO XHUMHYECKUM
dbopMmynaM U YypaBHEHHUSIM XHUMHYECKUX PpEAKIUH C
UCIOJIb30BaHUEM  (DU3MUECKHX  BEJIUYMH  (MaccChl,
o0bema ra3os, KOJIM4€eCTBa BEIL[ECTBA),
XapaKTEpU3YIOIMX BEUIECTBA C  KOJIMYECTBEHHOU
CTOPOHBL: pacyeTbl MO HAXO0XKICHUI XUMUYECKON
dbopMyJIBl  BEIIECTBa; pacyeThl Macchl (oOBbeMa,
KOJIMYECTBA BEILECTBA) MPOAYKTA PEAKIUU, €CIU OJHO
U3 HCXOJHBIX BELIECTB JAaHO B BHUAE pacTBOpa C
ONPENEIICHHOW  MAacCOBOM  JIOJEM  pacTBOPEHHOrO
BEILIECTBA WM JAaHO B HU30bITKE (MMEET NPUMECH);
pacueTbl MaccoBOM WM OOBEMHOW JOJIM BBIXOJA
NPOJYKTa pEaKlMH; pacyeThl TemioBoro sddexra
peakiuii, 00beMHBIX OTHOIIICHUH T'a30B;

- yMETh BBIBISITH XapaKTEpHblE TMPU3HAKA U
B3aMMOCBSI3b ~ M3YUYEHHBIX  MOHATHH, MPUMEHSTH
COOTBETCTBYIOIIME MOHATHS ITPU OMUCAHUU CTPOCHHUS U
CBOMCTB HEOPraHUYECKUX W OPraHMYECKUX BEILECTB U
WX MPEBPAIICHU; BBISIBIATh B3aUMOCBSI3b XUMHYECKUX




3HAHUM C TMOHATUSIMU U TPEICTABICHUSIMH JPYTUX
IpeaAMETOB Jisi 00Jieé OCO3HAHHOIO TOHUMAHHS U
OOBSCHEHHS] CYIIHOCTH MAaTepUaJbHOrO E€JIMHCTBA
MHUpa; HUCIOJIb30BATh CUCTEMHBIE XUMHUYECKUE 3HAHUS
JUIsL  OOBSICHEHUSI M TMPOTHO3UPOBAHHUSA  SIBJICHUH,
MMEIOIINX €CTECTBEHHOHAYYHYIO IPUPOLY;

-yMETh HCIOJb30BaTh HAWMEHOBAHUS XUMHYECKUX
COEMHEHUN MEXIYHAPOJHOTO COK03a TEOPETUUECKOU U
MNPUKIAIHOW XUMUM U TPUBHAIbHBIE Ha3BaHUs
BEILIECTB, OTHOCSIIMXCA K HM3YyYEHHBIM KJlaccaM
OpPraHMYEeCKMX W  HEOPraHWYECKUX  COEAMHEHUI;
UCIIOJIb30BaTh  XHMHUYECKYIO CUMBOJIMKY IS
COCTaBJICHUSI (OpMyJl HEOPraHUYECKUX  BEILECTB,
MOJICKYJIIPHBIX U CTPYKTYPHBIX  (pa3BEpHYTHIX,
COKpAIIIEHHBIX U CKEJIETHBIX) (OPMYJT OpraHUYECKUX
BEILIECTB; COCTABJIATh YPABHEHUSI XUMUYECKUX PEaKIUN
M PacKpblBaTb HMX  CYHIHOCTh:  OKHUCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX peakumii IIOCPEJICTBOM
COCTABJICHMSI DJIEKTPOHHOIO OajaHca ATUX pPEaKIuH;
peakuuii MOHHOTO OOMEHa IIyTeM COCTaBJIEHUS HX
MOJIHBIX U COKPAIICHHBIX MOHHBIX YPAaBHEHUH; peakiuii
TUApOJIN3a, PEeaKUMid KOMIIEeKcooOpa3oBaHus (Ha
npuMepe TUAPOKCOKOMILJIEKCOB IIMHKA W AJIFOMUHUSA);
MOATBEPKIATh XapaKTEpHbIE XHMHUYECKHE CBOMICTBA
BEILIECTB COOTBETCTBYIOIIMMHU DKCIIEPUMEHTAMU U
3alMCSIMUA YPABHEHUN XUMHUUYECKUX PEAKLINIM;

- yMeTh KJacCH(UIMPOBATH HEOPTaHUYECKUE U
OpPraHUYECKUE BENIeCTBA M XHUMHYECKUE PEAKIUU,
CaMOCTOSTENILHO BHIOMPATh OCHOBAHUS U KPUTEPUU TS
KJIacCU(DUKAIMKA U3YYaEMBIX XHMHYECKUX OOBEKTOB;




XapaKTEpU30BaTh COCTaB M BaXHEHIIHME CBOWMCTBA
BEIIECTB, MPUHAJICKAIIMNX K OINPEICICHHBIM KiIaccam
U TpyIIaM COeAUHEHUM (IIPOCThIC BEIIECTBA, OKCHJIBI,
TUAPOKCHUIBI, COJIH; YTJIEBOJOPOJBI, MPOCThIC PHUPHI,
CIIUPTHI, (PEHOJBI, aJbJIETHU/bI, KETOHBI, KapOOHOBBIC
KHCIIOTBI, CIIOKHBIC d(PUPHI, KUPHI, YTIAECBObI, AMHUHBI,
AMUHOKUCJIOTHI, OCJTKK); TPUMEHSATh 3HAHUSA O COCTABE
M CBOMCTBaX BEIIECTB ISl OKCHEPUMEHTAIBbHOU
MPOBEPKM THUIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEU
MPOTEKAHUS XUMUUECKUX PEAKIUi U TPOTHO3UPOBAHUS
BO3MOKHOCTEHN UX OCYIIECTBIICHHUS;

- yMeTh MOJATBEPXKJIAaTh HAa KOHKPETHBIX MpPUMEpPax
XapakTep 3aBUCUMOCTH PEAKIIMOHHONW CIOCOOHOCTH
OpPraHUYECKUX COCIUHEHUW OT KPAaTHOCTH W THIIA
KoBajieHTHOU cBsizu ("0 " u ""), B3aMMHOTO BIIMSIHUS
aTOMOB W TPYIIIl aTOMOB B MOJIEKyJaX; a TaKxke OT
OCOOCHHOCTEH pealn3allii Pa3IuYHbIX MEXaHHU3MOB
MIPOTEKAHUS PEAKLUN;

- yYMEThb XapakTepU30BaATh DIIEKTPOHHOE CTPOECHUE
aTOMOB (B OCHOBHOM M BO30Y>KJIE€HHOM COCTOSIHUU) U
MOHOB XHMMHYECKHUX »JJIEeMEHTOB | - 4 mepuosioB
ITepuonnueckoit cucremsl .M. MenngeneeBa u ux
BAJICHTHBIE BO3MOXKHOCTH, UCTIONIB3Y4 noHsATHs "'s", "p",
"d-snekTpoHHBIE" OpOUTANH, YHEPTETHUECKUE YPOBHU;
OOBSICHSITH  3aKOHOMEPHOCTH  HW3MEHEHHsS] CBOMCTB
XUMHUYECKUX  DJIEMEHTOB U  00pa3yeMblX  HUMU
COEIVMHEHUH T10 NEPUOIAM U TPYIIIaM;

OK
Hcnonb3oBark

02.

B 005acTH IEHHOCTH Hay4YHOTO TTO3HAHUS:
- c(OpPMUPOBAHHOCTb MHUPOBO33pEHUS,

- YMEThb IUIAHUPOBATh M BBIIOJIHATh XUMWUYECKUU
AKCHEPUMEHT (MIPEBPALECHUS] OPraHUYECKUX BEIIECTB
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COBPEMEHHbIE
CpelcTBa IOHUCKA,
aHaian3a u
UHTEpIpEeTaluu
uHopMarm u
uH(pOPMaLIMOHHBIE
TEXHOJOTHH  JJIA
BBITIOJTHEHUS 33724
npodeccroHaIbHO
U IEeITEIILHOCTHU

COOTBETCTBYIOIIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUSI HAyKH M OOIICCTBEHHOM IPaKTHKH,
OCHOBAHHOTO Ha JIUAJIOTe KYJIBTYP,
CIIOCOOCTBYIOIIET0 OCO3HAHMIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPIIECHCTBOBAHUE A3BIKOBOM M YUTATEIIbCKOU
KYJIBTYpPbl KaK CPEACTBa B3aUMOACHUCTBUA MEXKIY
JFOJBMH U TIO3HAHUS MUPA;

- OCO3HAHME LECHHOCTHM HAYYHOU [ESITEIbHOCTH,

TOTOBHOCTh  OCYIIECTBJISATH  MPOEKTHYHD U
UCCJIEI0BATENBCKYIO NEATEeIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE;

OBnaneHue YHUBEPCAIbHBIMU y4eOHBIMU

NO03HABATEJIbHBIMU J1EHCTBUSMU:

B) paboTa ¢ HH(pOpMAaIIUECA:

- BJIaJICTh HaBBIKAMH MOJy4YEHHUS MHPOpMALUU U3
VUCTOYHHUKOB Pa3HbIX THUIIOB, CaMOCTOSITEIBHO
OCYLIECTBJIATH IOUCK, aHAIN3, CHCTEMATU3ALUIO0 U
UMHTEpHpETalni0 MHGOPMAIUU Pa3IUYHbIX BUJIOB
1 (hopM IIpeCTaBICHHUS;

- CO3[1aBaThb TEKCTbl B PA3IMUYHBIX (opmaTax ¢
y4eTOM Ha3HayeHUs HH(OpMaUuMU U LEeJIeBOU
ayJUTOpUM, BbIOMpass ONTUMAIBHYIO  (opMy
MPE/ICTABIICHUS U BU3yaJlU3al1y;

- OLICHMBaThb JOCTOBEPHOCTb, JIETUTUMHOCTh
uHpOpMalluK, €€ COOTBETCTBHE IPABOBBIM H
MOPAJIBHO-3THYECKUM HOpMaM;

- HCMOJb30BaTh CPEICTBa HH(MOPMALMOHHBIX U
KOMMYHHKAIIIOHHBIX TEXHOJOTUH B pELICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX u

I[P HArpeBaHWH, MOJTYYECHHE ATUJICHA U U3YYEHUE €T0
CBOMCTB, KAuUe€CTBEHHBIC pEaKIMW Ha aJdbJCTHJIbI,
KpaxMaJl, YKCYCHYIO KHCJIOTY; JeHaTypalus OeJIKOB
IpU  HAarpeBaHWM, I[BETHBIE  PEAKIUH  OCJIKOB;
MPOBOAUTL PEAKIIUM HOHHOTO OOMEHa, OIpeaeisaTh
Cpely BOJHBIX PacTBOPOB, KAUECTBEHHBIC PEAKIMU Ha
cynb(dar-, kKapOOHAT- W XJIOPHUI-AaHUOHBI, HA KaTHOH
aMMOHHUSI; pelIaTh HSKCIEPUMEHTAIbHBIE 3aJlauyd I10
temaM "MeTtamael" 1 "HemeTramnsl") B COOTBETCTBUU C
MpaBWJIaMM TEXHUKU 0€30MacHOCTH MpPU OOpaIlEHUH C

BEIIECTBAMH W  JIA0OpAaTOpPHBIM  OOOpPYAOBAHHUEM;
TPEICTaBIIATh pe3yabTaThl XUMHYECKOTO
JKCIIepUMEHTa B (opMe  3amucu  ypaBHEHUH
COOTBETCTBYIOILIMX  peakuud u  (popMynanpoBaTh

BBIBO/IbI HA OCHOBE ATUX PE3YyJIbTATOB;
- YMETh aHAIU3UPOBATH XUMHUYECKYI0 HHGOpPMAIIHIO,
MOJIy4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (CpEICTB
MaccoBoil nHbopmaimu, cetb UHTepHET U ipyrue);

- BJIQJICTh OCHOBHBIMU METOJaMU HAay4YHOTO TMO3HAHUS
BEIICCTB M XUMHYECKMX SBICHHN (HaOJIIOACHUE,
U3MEpEHUe, IKCIEPUMEHT, MOACITUPOBAHUE);

- yMeThb TMPOBOJUTH pPacCyeThl MO XUMHUYECKUM
dbopMyslaM U ypaBHEHHSIM XUMHUECKUX PEaKIUil ¢
HCIIOJIb30BaHUEM buznyecKux BEJINYMH,
XapaKTepU3YIOIIUX BEIIECTBA C  KOJMYECTBEHHOMU
CTOPOHBI: MacChl, oObeMa (HOPMaJIbHBIC YCIIOBHS)
ra3os, KOJIMYECTBA BEILIECTBA; UCIIOJIb30BaTh
CUCTEMHbIE XHUMHYECKHE 3HAHUS [JI1 TPUHITHUS
pelIeHUd B KOHKPETHBIX JKMW3HEHHBIX CHUTYallUsX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHECHUEM;
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OpPraHM3allMOHHBIX  3aJad C  COOJIOJICHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30I1aCHOCTH,
TUTUEHBI, PECYpCOCOEpEekKEHMs], MpPaBOBBIX U
TUYECKUX  HOPM, HOPM  HMH(POPMAIMOHHOU
0€30I1aCHOCTH;

- BJIAJIETh HABBIKAMHU PACIO3HABAaHUA W 3aLIUTHI
uHpopMaluu, WHGOPMAIMOHHON OE30MacCHOCTH
JUYHOCTH;

- YMEThb CaMOCTOSITEIbHO IUIAHUPOBATh M MPOBOJIUTH
XUMUYECKUN DKCIEPUMEHT (MOJyYeHUE U HU3YYCHHUE
CBOMCTB HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB,
KAueCTBEHHbIC PEAKIMU YTJIEBOJIOPOJOB Pa3IMYHBIX
KJIAaCCOB M  KUCIOPOACOJEPKAIUX  OPraHUYECKHUX
BEILIECTB, pPEUICHHWE HSKCIEPUMEHTAIbHBIX 3a/lady MO0
paclio3HaBaHUID HEOPTraHMYECKUX U OPraHUYECKHUX
BCIIECTB) C COOJIIOICHWEM TMpaBWJI OE30MacHOTO
oOpameHrsi C  BemecTBaMH ©  JTAOOPATOPHBIM
obopynoBaHueM, HopMyIHpOBaTh IEIN UCCIICI0BaHU,
NPEOCTaBIsATh B  pa3au4yHOM (opmMe pe3ysbTaThl
AKCIEPUMEHTa, AaHAJIU3UPOBATh M  OIEHUBATh HUX
JIOCTOBEPHOCTB;

- YMEThb OCYIIECTBISTH II€JICHANIPABICHHBIM TOUCK
XUMHUYECKON MHPOpMAlMd B Pa3IUYHBIX HCTOYHUKAX
(HayyHass W ydeOHO-Hay4yHas JUTEpaTypa, CpeiCcTBa
MaccoBoil uHbopmanuu, cetb WHTEepHET W apyrue),
KPUTUYECKH aHAJIM3UPOBATH XUMHUYECKYIO
uH(popmanuio, nepepadarbiBaTh €€ W HCIOJIb30BATH B
COOTBETCTBHHM C MIOCTaBJICHHON y4eOHOM 3a1a4eil;

- BJAQAETh CHCTEMOW 3HAHUM O METOAAX HAYYHOTO
MO3HAHUS SBJICHWA TPHUPOIBI, HCIOJB3yeMBIX B
€CTECTBEHHBIX HAayKaX W YMCHHUSMHU TPUMEHSATH OTH
3HaHUSA TPU  OKCIECPUMEHTAIBHOM  HCCJIEAOBAaHUU
BEIIECTB U JUIsi OOBSICHEHHUS XUMHUYECKUX SIBJICHUU,
MMEIOIIMX  MECTO B  MPUPOAE  MPAKTUUECKOU
JIEATEIIbHOCTH Y€JIOBEKA U B MIOBCETHEBHOM KHU3HU;

OK 04.
OddexTuBHO
B3aUMOJIENCTBOBAT

- T'OTOBHOCTbH K CaMOpPa3BUTHIO,
CaMOCTOATCIBbHOCTH U CaMOOIIPCACICHUIO,

-OBJIaACHHUC HaBBIKaMH yqe6H0-

- YMEThb IUIAHUPOBATh M BBIIOJIHATh XUMUYECKUU
AKCHEPUMEHT (MIPEBPALECHUS] OPraHUYECKUX BEIIECTB
IPY HAarpeBaHUU, MOJIYYCHHUE STHICHA U U3YUYECHUE €T0
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b U paboTaTh B

HCCJIE0BATEIILCKOM, MPOEKTHOW W COLMAJIbHOMN

CBOﬁCTB, Ka4CCTBCHHLIC PCAKIIMKM Ha aJIbACTHUIbI,

KOJIJIEKTUBE U | 1eATENbHOCTH; KpaxMmajl, YKCYCHYIO KHUCJOTY; JeHarypauus OeIKoB

KOMaH/Ie OBnaneHue YHUBEpPCAJIbHBIMU | IPU ~ HArpeBaHUM, LBETHbIE  PEAKIUH  OEJIKOB;
KOMMYHHUKATUBHBIMU JACHCTBUSIMHU: IPOBOANTH PEAKIMU MOHHOTO OOMEHa, OIpPEAesATh
0) coBMeCTHas JeSTENbHOCTD. Cpely BOJHBIX PacTBOPOB, KaYECTBEHHBIE PEAaKIMM Ha
- TIOHMMaTh U WHCIOJb30BaTh NPEUMYILNECTBA | Cyab(paT-, KapOOHAT- M XJIOPUI-AaHHOHBI, HAa KaTHOH
KOMAaHJIHOM W MH/IUBUIYyaIbHOU paObOThI; aMMOHMUS; pEIIaTh AKCIEPUMEHTAIbHBIE 3a7auyd [0
- NPUHHUMATh 1€ COBMECTHON JesITeNbHOCTH, | TeMaM "Metamwbl" u "HeMetainsl") B COOTBETCTBUU C
OpPraHU30BbIBAaTh U KOOPIAWHHUPOBAThH ACHCTBUSA IO | IPABUJIAMH TEXHUKH O€30MACHOCTU MpU OOpAIEHHUH C
€€ JOCTHXKEHHUIO: COCTaBJIATh IUIaH JEHCTBHI, | BEIUECTBAMH UM  JIAOOPATOPHBIM  OOOpPYAOBaHHUEM;
pacnpeiesaTh pojid C y4eTOM MHEHUN YYACTHUKOB | PEACTABIATh pe3ynbTaThl XUMHUYECKOTO
00CYyX/1aTh Pe3ylbTaThl COBMECTHOM pabOTHI; JKCIIepUMEHTa B (GopMe  3alluCh  ypaBHEHUU
- KOOpJAWMHHUPOBaTh M BBHIIOJHATH pabOTy B | COOTBETCTBYIOIIMX  peakuuid U (QopMyIupoBaTh
YCIIOBUAX peanbHOro, BUPTYAJIBHOT'O Y | BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS; -yMETh CaMOCTOSITEJIbHO IUIAHUPOBaTh M IPOBOJIUTH
- OCYILIECTBJIATh IIO3UTUBHOE CTPATETMYECKOE | XMMUUYECKUN HSKCHEPUMEHT (IOJydyeHUE U H3yueHUe
NOBEJCHUE B PA3JMYHBIX CHUTYyalUsX, MPOSBIATH | CBOMCTB HEOPraHWYECKUX W OPraHUYECKUX BEIIECTB,
TBOPYECTBO 17§ BOOOpaKeHUeE, OBbITh | KAUECTBEHHbIE PEAKIMH YTJIEBOJOPOAOB PANUYHBIX
MHULMATUBHBIM KJIAaCCOB M  KHUCIOPOACOJEPKAIIUX  OPraHUYECKHX
OBnazeHNe YHUBEPCAIbHBIMH PETYISTUBHBIMU | BELIECTB, PEIICHUE JKCIEPUMEHTAIbHBIX 3a4ad 110
JNEHUCTBUSIMU: pacno3HaBaHUIO HEOPTaHMYECKUX M OPraHMYeCKHX
T) IPUHATHE ce0sl U APYTHX JIFOICH: BEILIECTB) C COOJIIOJIGHHEM TMpaBW 0OE30MaCHOTO
- TNpUHUMATh MOTHBBI W AapPrYMEHTHl JpYyrux | oOpalieHuss C  BellecTBaMM U JabOpaTOpPHBIM
JOJIEH TIPH aHAJIM3€ PE3yIbTaTOB AEATEIbHOCTH; | 000pyI0BaHUEeM, (hOPMYIUPOBATh L€ UCCIEI0BAHMUS,
- MPU3HaBaTh CBOE MPaBO M MPABO APYIHUX JIOJEH | IPEIOCTaBIATh B Pa3IMYHOM (opme pe3ysbTaThbl
Ha OUINOKH; DKCIIEPUMEHTA, aHAJIU3UpOBaTh U OLEHUBATH HX
- pa3BUBaTh CIOCOOHOCTh IOHUMAaTh MHUP C | JOCTOBEPHOCTD;
NO3ULIMHU APYTOro YEIOBEKa;

OK 07. | B o6macTi HKOJIOTUYECKOTO BOCITUTAHUSI: - chopMHpOBaTh TMPEJACTABICHUS: O XUMHUYECKON

ConeiicTBoBaTh - c¢(OpPMHUPOBAHHOCTh SKOJOTHYECKON KYJbTYPHI, | COCTABIISAIONIEH €CTECTBEHHOHAYUYHOM KapTHHBI MUDA,
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COXPaHEHUIO NOHUMAaHUE BJIMSHUS COLMAIBLHO-DKOHOMUYECKHUX | POJIM XUMHUU B T[O3HAHUM SIBJICHUM MOpUPONBI, B
OKpY XKarolen MpOLIECCOB  HAa  COCTOSIHME  MPUPOAHOM U | GOPMUPOBAHUM MBIIUJICHUS U KYJIbTYPhl JIMYHOCTH, €€
Cpenbl, COLIMAJIBHOM  Cpellbl, OCO3HaHUE TJI00adbHOTO | GYHKIMOHAIBLHOM TI'PaMOTHOCTH, HEOOXOIMMOM st
pecypcocOepexkeH | XapakTepa dKOJIOTHYECKUX MpodIieM; pelIeHUs] MPaKTUYECKUX 3a7a4y M  SKOJOTUYECKU
UI0,  TNPUMEHSTH | - MJIAHUPOBAHHE W OCYILECTBICHUE JEUCTBHI B | 00O0OCHOBAHHOIO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U
3HAHUS 00 | OKpy>Karommie cpene Ha OCHOBE 3HAHUS IENIeH | MPUPOTHON Cpene;
U3MEHEHUH YCTOWYMBOTO Pa3BUTHS YEIIOBEUCCTRA,; - yMeTh CcoOmomaTh  MpaBWjia  IKOJIOTHYCCKHU
KJINMATa, aKTUBHOC HETNPUATHE JCUCTBUH, MPHUHOCSIINX | IIEIECOO00pa3HOTO TOBEICHUS B OBITY W TPYIOBOM
TIPUHITUTIBI BpEl OKpYKaroIIeH cpene; JESATETLHOCTH B IEJISTX COXPAHEHUS CBOETO 3/I0POBbS U
OCpEKITUBOTO - yMEHHE TPOTHO3WPOBATh HEOJIATONMPHUATHBIE | OKPYXKAIOMIEH  TPUPOAHOW  CPEIbl;  YUUTHIBATh
MIPOM3BO/ICTBA, AKOJIOTHYECKUE TIOCIICICTBHS MPEATPUHIMACMBIX | OTTACHOCTh  BO3JACHCTBUS HA JKUBBIE  OpPTaHU3MBI
s pexTUBHO JIEHCTBUMN, TIPEIOTBpAIATh UX; OTIPEICIICHHBIX BEIIECTB, MIOHUMAsI CMBICT TIOKa3aTems
JIEHCTBOBATH B|- pacumpeHue OTIbITa JESTENBHOCTHU | MIPEACIbHON JOIMMYCTUMOMN KOHIICHTPAIIHH;
Ype3BbIYAHBIX HKOJIOTUYECKOM HANPaBICHHOCTH; - YMETh POTHO3UPOBATh, AHAJIM3UPOBATH U OLICHUBATH
CUTYaIUIX - OBJIAJICHUE HaBbIKAMHU y4e0HO- | C TTO3UIIUNA IKOJIOTHUECKON O€30MaCHOCTH MOCIIEICTBUS
UCCJIEIOBATENLCKOM, TMPOEKTHOM M COLMAIbHOM | OBITOBOM W TMPOU3BOJACTBEHHOM  JIESITEIIBHOCTHU
NeSTEeIbHOCTH; YeJIOBeKa, CBSI3aHHOM C TmepepaboTKON  BEIIECTB;
UCIIOJIB30BATh TOJYYEHHbIE 3HAHUS [JIsl TPUHSATHUS
IrPaMOTHBIX  pemieHWH mpobjieM B CHUTyalmsX,
CBSI3aHHBIX C XUMUECH;
- YMETh OCO3HABaTh OMACHOCTH BO3JCHCTBUS Ha KUBHIC
OpTaHU3MBI OINPEICICHHBIX BEIIECTB, TTOHUMAsI CMBICT
ITOKA3aTeNsl MPENEIbHON JOMYCTUMOW KOHUEHTPALWH,
U TIOSCHATh HA TPHUMEpPax CHOCOObI YMEHBIICHUS W
MPEIOTBpAICHUSI WX BPEIHOTO BO3JICHCTBHS Ha
OpraHu3M YEJIOBEKa.
[IK12-14 — yMEHHE pa3BUBaTh CIOCOOHOCTH, SICHO H — 3HAaTh OCHOBHBIE TIOHSTHS XUMHHU
1K2.2-2.8 TOYHO  H3J1araTb  CBOM  MBbICIIH, JIOTUYCCKU — 3HATh CMBICJI OCHOBHBIX XUMHUYECKUX BEJIMUNH
1K 3.2-3.6 00OCHOBBIBATD CBOIO TOYKY 3pCHUs, — 3HaTh W MOHHUMAaTh CMBICIA TaKUX (HUINYECKUX
I[IK4.2-45 BOCIIPUHUMATh M AHAJIM3UPOBATH  MHEHHS MojIerei, Kak MaTepuaitbHas TOUKa,
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I[IK5.2-55

coOeCeTHUKOB,  TIPU3HaBas
YyeJI0BeKa Ha MHOE MHCHUE;

— YMEHHUE OINKCHIBATH XAPAKTEPHBIC CBOMCTBA
3JIEMEHTAa M €ro COCAUHCHHUS, HCXOAsd U3
MTOJIOKEHHUSI €r0 B MIEPUOIUYECKON CUCTEME.

— YMEHHUE  pacCHpelesaTh 3JEKTPOHBI IO
SHEPreTUYECKUM YPOBHSIM. CocTaBIIsITh
AJIEKTPOHHBIE 5 rpaduyeckue CXEMBI
AJIEKTPOHHBIX CJIOE€B aTOMOB.

— YMEHHME CO3/1aBaTh PACTBOP
KOHUEeHTpanuu. Pemars 3agayu.
pacueTsl o popmysiaM U YPaBHEHUSIM.

— YMEHHUE COCTABJATh TECHETUYECKUE PSIbI,
oOpa3oBaHHbIE KJaccaMu HEOPraHUYECKHUX
BEIIICCTB.

— YMEHHUE OINMCHIBATh XAPAKTEPHBIE CBOWCTBA
dJICMEHTAa M €ro COCAMHEHHUS, MCXOIsl U3
MOJIOYKEHUS €r0 B MEPUOJUYECKON CUCTEME.

— YMEHHME pPaCHpeiesiATh  3JIEKTPOHBI IO
SHEPreTUYECKUM YPOBHSIM. CocTaBisITh
AJIEKTPOHHBIE u rpaduyeckue CXEMBI
AJIEKTPOHHBIX CJIOEB aTOMOB.

— YMEHHE CO37aBaTh PacTBOP
KOHUeHTpanuu. Pemars 3agayu.
pacdeTsl o popMysiaM U ypaBHEHUSIM.

— YMEHHUE COCTaBIATh TE€HETUYECKUE PSIbI,
oOpa3oBaHHbIE KJaccaMu HEOPraHUYECKHUX
BEIIISCTB.

npaBo  JApPYroro

3aJlaHHOM
BemonasaTe

3aJaHHOHN
BemonsaTte

HHEpOHaJIbHasd CUCTCEMA OTCUCTA.

— 3HAThb XAPAKTCPHUCTHKYe MCTAJIJIOB U HCMCTAJIJIOB
— 3HAaTb BUJbl XUMHYCCKHXe peaKuHﬁ
— 3HAaThb

AIEKTPOIUTHYECKYIOe
pacTBOpPOB

AUCCONUAIINIO

— 3HAaTb KJIaCCI/I(l)I/IKaHI/II-OO OpPraHHUYCCKUX BCIUICCTB,

HUX CTPOCHHUC
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2. CTpyKTYypa M coJep:kaHue MPorpaMmMbl 0011e00pa3oBaTelbHOI

AUCIHUILINHBI

2.1. O0bem TUCUMILVIMHBI U BUABI y4eOHOM padoThI

TemaTnueckuii rmian

Buj yueOHoit padoThl

0O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMBbI JHCHUIINHBI 144
B T.4.

OcHoBHoOE coiepKaHue 126
BT. 4.

TEOpETUIECKOe O0ydeHne 66
NPaKTUYECKHUE 3aHATHS 30
1abopaTOpHBIE 3aHATUS 30
IIpodeccuonaabLHO-OPHEHTHPOBAHHOE COAep:KaHUE (CoAep:KaHme 18
NMPHUKJIAJTHOT0 MOYJISA)

BT. 4.:

TeopeTu4ecKoe o0ydyeHune 4
MPAKTUYECKHUE 3aHSTUS 10
1a00paTOpHBIE 3aHATHS 4
KoncyabTanun 10
IIpome:xxyTouHasi arTecTanusi(3K3aMeH) 8
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TemaTnueckoe IVIAHUPOBAHUE IO JacaM

HaumenoBanue | CoaeprkaHue y4eOHOro Marepuasia (0OCHOBHOE U NMPOo(eCcCHOHATbHO-OPUEHTHPOBAHHOE), JIA00paTOPHbIE U O0bem | DopMupyeMble
pa3aesioB U TeM NpaKTHYeCKUe 3aHATHS, IPUKJIATHON MOAY/Ib 4acoB KOMIIeTEeHIIUH
1 2 3 4
OcHoBHOE coep:KkaHue 126
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. OcHoOBHOe co/iep:KaHue 6 OK 01
CtpoeHne aToMOB TeopeTuyeckoe o0yueHue 4
XUMHYICCKHAX CoBpemeHHass MOJIeNb CTPOEHUSI aroma. DJIeKTpoHHas koHpurypamus aroma. Kinaccudukamus XuMHUYECKHX
SJICMCHTOB U AJIEMEHTOB (S-, P-, d-31eMeHThI). BaleHTHBIC 31€KTPOHBI. BaleHTHOCTh. DIEKTPOHHAS IPUPOIa XUMHYECKOM
npupoza CBSI3U. DJIEKTPOOTPUIATEIBHOCTh. KoOBajeHTHas CBS3b, €€ PAa3HOBUAHOCTH W MEXaHU3MBI 00pa3oBaHUs 4
XUMUYECKOU CBA3K  |(0OMEHHBIH 1 JIOHOPHO-aKIEeNTOpHbIN). MonHast cBsi3b. Mertaummueckass CBs3b. BojoponHas CBS3b.
MexMOJIEKYIISIpHBIE B3aUMOJEHCTBUS.
W30T0MBI, OCHOBHOE U BO30YK/IEHHOE COCTOSIHUE aTOMa, TMOpUIM3aliis aTOMHBIX OpOUTalIeH.
IIpakTHyeckune 3aHATHA 2
Pemenne mpakTUYecKMX 3aJaHUl Ha COCTaBJICHHE OJJIEKTpPOHHO-rpaduueckux Qopmyn siemMeHToB 14
IIEPUOJIOB.
Pemenue 3amaHnii Ha UCMOJIB30BAHUE XUMUYECKOW CHMBOJIMKM M HA3BAaHWW COCOUMHEHUHN IO HOMEHKJATYpe )
MEKIYHAPOJHOTO COK3a TEOPETUUYECKOM U NMPUKIATHON XMMHUU M TPUBHAIBHBIX Ha3BaHUU IS COCTABIICHUS
XUMHUYECKUX (QOpMYJT JBYXaTOMHBIX COEIMHEHUN (OKCUIOB, CYIb(QUAOB, TUAPUIOB U T.I.) U APYTUX
HEOPraHWYECKUX COEAMHEHUM OTJIETbHBIX KJIACCOB.
Tema 1.2. OcHoBHOe coJep:kaHue 2 OK 01
Ilepuonnyeckuii Teopernueckoe o0yueHue OK 02
3aKOH M Tabnuia IpakTHYecKHe 3aHATHS 2
J. M. Menneneesa [Iepuonnueckas cucremMa xumuuyeckux anemeHToB J[.M. MenneneeBa. @usnyeckuit cmbica Ilepuoandeckoro
3akona JI.M1. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKHX DJIEMEHTOB, 00pa3yeMbIX UMH
MPOCTBHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C IOJIOKEHUEM XMMHUYECKOrO 3jeMeHTa B llepuogmyeckoit
cucrteme. MupoBo33peHueckoe u HayuyHoe 3HaueHue llepumoamueckoro 3akona .M. MenneneeBa. [Iporaosst 2

J.1. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKUX IJIEMEHTOB.
Pemenue npakTHKO-OpUEHTHPOBAHHBIX TEOPETUUECKHX 3a/IaHUH HAa XapaKTePU3AIUI0 XUMUYECKUX JIIEMEHTOB
«Merannuyeckue / HEMETAUIMYECKHE CBOMCTBA, 3JIEKTPOOTPHULIATEIBHOCTE M CPOJCTBO K JJIEKTPOHY
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XUMHUYECKHUX JJIEMEHTOB B COOTBETCTBHE C MX JJICKTPOHHBIM CTPOCHHUEM U TIOJOKCHHEM B MEPUOIUICCKOM
cucTeMe XxuMudeckux snemenToB /.M. MennaeneeBa.

Pa3nen 2. XuMu4yeckue peakuum

12

Tema 2.1.Tunst
XUMHYECKHUX
peakuuii

OcHoBHOe cogepkaHue

TeopeTuyeckoe o0yueHue

Knaccudukanuss u TUIIBI XUMHUYECKUX PEAKIUH C y4acTHEM HEOPTaHMYeCKuX BeliecTB. KoaudecTBEeHHBIE
OTHOIIEHUS B XUMHUHA. OCHOBHBIC KOJTMYECTBEHHBIC 3aKOHBI B XUMHH U PACUYEThI TI0 YPABHEHHUSAM XHUMHYECKHX
peaknuii. Mok Kak eQWHHUIIA KOJHMYECTBAa BemecTBa. MoiisipHas Macca. 3aKOHBI COXpaHEHHUs MacChl U
sHeprur. 3akoH ABoraapo. MosspHbIid 00beM razoB. OTHOCHUTEIbHAS TIJIOTHOCTH Ta30B.

Peakiuu koMmIiekcooOpa3oBaHusl ¢ y4aCTHEM HEOPTraHUYECKHX BEIIECTB (HA MPUMEPE T'HIPOKCOKOMILIEKCOB
[IMHKA ¥ AJIFOMUHUA).

I[IpakTHyeckne 3aHATHSA, B T.4. IPo¢ecCHOHATBHO-OPUEHTHPOBAHHOE CO/lepkaHue (coepkaHne
NMPHUKJIATHOT0 MOXYJIA)

CocraBjicHUE ypaBHCHUN pPEaKIUH COCAMHEHHS, PAa3JIOKCHUS, 3aMEIICHUs, OOMEHA. YpaBHEHHS peaKIui
TOPEHUs, HOHHOT'O 0OMEHa, OKHCIICHUA-BOCCTAHOBJICHUSI.

PacueT KOJMYECTBEHHBIX XapaKTEPUCTUK NCXOIHBIX BEIIECTB U MPOJIYKTOB PeaKIuu. PacyeT KoJIM4ecTBEHHBIX
XapaKTEPUCTHK MPOAYKTa PCAKIMHU COCAMHEHHS, SCIU OJHO W3 BEIICCTB JAHO B M30BITKE /WK COJCPIKHT
npuMecH. Pacyer MaccoBoOi MM 0OBEMHOM JIOJIM BBIXOJA MPOIYKTa PEAKIMHA COCAUHEHHS OT TEOPETHUCCKU
BO3MOXHOTO. Pacuer 00beMHBIX OTHOIICHHH ra30B. Pacuer maccel (00beM, KOJMYECTBO BEIIECTBA) MPOIYKTA
peaKIiM, eCIM OJHO W3 BEIIECTB JIaHO B BHJEC PACTBOpa C ONPEACICHHOW MacCOBOW JOJICH PacTBOPEHHOTO
BEILECTBA.

BeInonHeHne TUMOBBIX PAacdeToB IO TEMAaTHKE JKCIEPUMEHTa (BBIXOJ MPOJYKTa PEaKIMH, Macca HABECKH,
00BEM paCTBOPUTES).

YPaBHeHI/ISI OKHCJICHUA-BOCCTAHOBJICHU . CremneHnb OKHCJICHHUA. OKHCIUTEIIb u BOCCTaAaHOBHUTCIIb.
OKHUCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC pCaKknumn B mnpuponae, IMPON3BOJACTBCHHBIX mnmponeccax n
KHU3HCACATCIbHOCTH OpPTraHHU3MOB. OKuCINTEIIFHO-BOCCTAHOBUTEIbHEIN DOoTCHIHAI CPEABbI. Cocrasienne u
YpaBHHUBAHUC OKUCIUTCIILHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MCTOAOM JJICKTPOHHOI'O Oamanca. TunudHble
HCOPTraHNYCCKUC OKUCIUTCIIN U BOCCTAHOBUTCIIN. SHCKTPOJII/B PaCcTBOPOB U pacCIlsIaBOB coJIeil.

OK 01
OK 02

Tema 2.2.
DNEeKTpOIUTHYECKAs
JHACCOIAIS 1
HOHHEII 00MeH

OcHoBHOe coaep:xaHue

Teopernueckoe o0yueHue

Teopm{ SHGKTpOHHTquCKOﬁ JAUCCOoIHalu. PeaKL[I/II/I HOHHOro oOMeHa. CocTaBlIeHHE peaKLII/Iﬁ HMOHHOTI'O
oOMmeHa IMyTEM COCTABJICHUA UX MOJHBIX U COKPAIICHHBIX NOHHBIX ypaBHeHHﬁ.

OK 01
K 4.2
[IK 4.4
[IK 5.2
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IMuaponus coseii. 3HaueHue THAPOIM3a B OMOJOTHYECKUX OOMEHHBIX Mpoiieccax. [I[puMeHeHne ruapoausa B
MIPOMBIIIJIEHHOCTH.

JlaGopaTopHble 3aHATHS, B T.4. PO eCcCHOHAIbHO-OPUEHTHPOBAHHOE cO/lepkaHue (colepKaHmne
NPUKJIATHOTO MOTYJIsSA)

JIaGoparopHas padota «OCHOBBI JIAOOPATOPHOU MPAKTUKM.

JlaGoparopHasi mocyna W XuMHYeckne peakTuBbl. OCHOBHBIC J1abopaTtopHbie omneparuu. JlaGopaTopHoe
obopynoBanue. TexHuka 0€30MaCHOCTH M MpaBWia padboOTH (ToBeaeHMs) B JabopaTopuu. JlaGoparopHas
pabota «Peakuuu ruaApOIH3aY.

HccnenoBanue cpepl pacTBOPOB COJICH, 0OpPa30BAHHBIX CHIILHBIMH U CIA0BIMU MPOTOIMTAMU, U UX PEAKITUH C
pacTBopamu mesioun 1 kapooHara Hatpusi. COCTaBIeHHE PeaKIUii THAPOIIH3a COJICH.

KoHnTpoabHasn
padora 1

CTpOGHI/Ie BCIICCTBA U XUMHWYCCKHUEC PCAKIIUU.

Paznea 3.

CTpOCHHe M CBOMCTBA HEOPraHnvIeCKUX BeIIECTB

26

Tema 3.1.
Knaccudukanms,
HOMEHKJIATypa U
CTPOCHHE
HEOPTaHHYECKUX
BEIIIECTB

OcHOBHOe coiep:KaHue

Teopernueckoe o0yueHue

[Ipenmer Heoprannyeckoit xumun. BzaumocBs3p Heoprannueckux BerecTB. Knaccuduxanms
HeopraHmdeckux Beuiects. [IpocTeie 1 cnoxHble BenecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BEILECTB (OKCHIBI,
THJIPOKCUIBI, KUCIOTHI, cosin). HoMeHKIaTypa 1 Ha3BaHHWE HEOPTraHUYECKHUX BEIECTB UCXOMAS U3 UX
XUMHUYECKOH (OPMYJIbI UM COCTABICHNUE XUMUYECKOH (hOpMYJIIbI UCXO0/1 U3 Ha3BaHMsI BELIECTBA 110
MEXIYHAPOAHOU UM TPUBUAIBHOM HOMEHKIIATYPE.

Me:xmornekyisapHsle B3auMmozeicTsus. Kpucramtoruaparel. ArperaTHble COCTOSIHUSI BELLIECTBA.
Kpucrannuueckue u amop¢Hble BemecTBa. THUIbI KPUCTAUIMYECKUX PEIIETOK (aTOMHAas!, MOJIEKYJIsIpHasl,
MOHHasl, MeTaIn4yeckasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIIIMYECKON PELIETKH.
[IprunHbl MHOrOOOpa3usi BEIIECTB.

CoBpeMeHHbIE MPEACTABIIEHUS O CTPOEHUU TBEP/BIX, )KUJIKUX U ra3000pa3HbIX BemiecTB. JKuaKue KpucTaibl.

IIpakTHyeckne 3aHATHA

Pemenne 3amay Ha pacyeT MaccoBOM J0iM (MAacChl) XMMHUYECKOTO dJeMEHTa (COCTUHEHHS) B MOJEKYIe
(cmecn).

Pemenne mpakTHUeCKMX 3aJaHM TIO0 KIacCH(PHUKAIMK, HOMEHKJIATYpe M XUMHUYECKHM (opmynam
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB (HA3bIBATh M COCTABIATH (DOPMYJIBI XUMHUYECKHX BEIIECTB,
OTIPECIIATh MPUHAICIKHOCTD K KJIACCY).

HcTouynnkn XuMHUYECKOH WH(popManuu (HaydyHas M y4eOHO-HAy4dHas JIUTEparypa, CpPeACTBa MacCOBOM

OK 01
OK 02
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nHpopmanuu, cerb HMuTepHer u apyrume). Ilonck wHOpManmuu 1O Ha3BaHUAM, HACHTHUPHUKATOPAM,
CTPYKTYPHBIM (hOpMyJIaMm.

OOpaboTka JaHHBIX, aHAJIW3 M OIEHKA WX JOCTOBEPHOCTH (BBIYUCIICHHE CPEIHEro 3HAYeHUs
OKCIICPUMCHTAJIbHBIX JTaHHBIX, HOI‘peH_IHOCTI/I).

[IpencraBnenne pe3ynbTaTOB SKCIEPUMEHTa B pa3nuyHoil Qopme (tabiuua, rpaduk, OTYET, JOKIAL,

IIpe3EHTALNS).
Tema 3.2. ®dusuxo- OcHoBHoOe coJepKkaHue 12 OK 01
XUMUYECKUEC Teopernueckoe odyueHue 6 OK 02
CBOJICTBA Meramnel. OOme ¢u3nyeckne W XUMHYECKHE CBOMCTBa MeTauioB. CrocoObl MOJMy4eHHUs. 3HaueHHUe OK 04
HEOPraHHICCKNX METaJUIOB M HEMETAJUIOB B IIPUPOJIE U JKU3HEACATEIBHOCTH YEJIOBEKAa M OpraHu3MoB. Koppos3us meTaios: 2
BCILICCTB BHJIBI KOPPO3HH, CITOCOOBI 3alTUTHI METAJIJIOB OT KOPPO3HUH.

Hemerannel. O0mue ¢pusznyeckre 1 XMMHUUECKUE CBOMCTBAa HeMeTaioB. Tunuynele cBoiicTBa MetamioB [Y—

YII rpynn. Knaccudukanust 1 HOMEHKIaTypa cCoeAMHEHUH HemeTauioB. KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB 2

B IIPUPOJIE.

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCUI0B, THIPOKCUIOB, KUCIIOT, COJIEH

U J1p.). 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB IPOCTHIX BEILECTB, BOJOPOIHBIX COEANHEHHH, BBICIIMX 2

OKCHJIOB Y THIPOKCUJIOB.

IIpakTH4yeckne 3aHATHA 4

CocraBiieHne ypaBHEHMM XMMHUYECKUX PEAKIUI C Y4aCTHEM IPOCTHIX U CIOKHBIX HEOPraHUYECKHUX BEILECTB!

OKCHJIOB METAJUIOB, HEMETAJUIOB U aM(OTEpHBIX 3JEMEHTOB; HEOPraHWYECKUX KHCIOT, OCHOBAaHUH H

aM(OTEPHBIX THAPOKCHU]IOB, HEOPTaHMUECKUX COJIeH, XapaKTepU3YyIOLINX UX CBOWCTBA. 4

Pemenne npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3a/laHUN HAa CBOMCTBA M IMOJy4€HHE HEOPTaHUYECKUX

BEIIECTB.

JlabopaTopHble 3aHATHSA 2

JIaGoparopHas pabota «CBoicTBa METAJIOB U HEMETAIIJIOBY.

HccnenoBanue GU3NUECKUX U XUMHUYECKUX CBOMCTB METAJUIOB U HEMETAJIOB. PerieHne sKkcrepruMeHTalIbHbIX 5

3a/a4 M0 CBOMCTBAM XMMHYECKHM CBOMCTBAM METAJJIOB MU HEMETAIJIOB, [0 PACHO3HABAaHUIO M IOJYYECHHUIO

COEIMHEHMI METalIOB U HEMETAJJIOB.
Tema 3.3. OcHOBHOe coep:kaHue 4 OK 01
[Ipou3sBoicTBO Teopernueckoe o6yyenue 2 OK 02
HCOPraHHICCKHX OOmue mnpeAcTaBieHUsT O MPOMBILUIEHHBIX CIOco0ax IOJIy4eHUs XHMHUYECKUX BEUIECTB (Ha Mpumepe 9

BEIIECTB. 3HAYECHUE U

MIPOM3BOJICTBA AMMHAKa, CEPHON KHUCIIOTHI).

20




MIPUMEHEHHUE B OBITY U
Ha MPOU3BOICTBE

Uepnast u nBeTHass Metayuryprus. [IpakTtuyeckoe HpHUMEHEHHUE 3JIEKTposid3a AJi TMOIY4YeHUs IEJIOYHBIX,
IIEJI0YHO3EMENTbHBIX METANIOB M alfOMUHUA. CTEKII0 U CHIIMKATHAsSI TPOMBIIIIEHHOCTb.
[Tpobnema 0TX0/10B ¥ TOOOYHBIX IPOAYKTOB.

IIpakTHYeckue 3aHATHSA 2
Pemenune npakTUKO-OPUEHTUPOBAHHBIX 33JaHUM O POJIM HEOPIaHUYECKOM XMMHMM B Pa3BUTHM MEAULIMHBI,
CO3/IaHUM HOBBIX MaT€pUAIOB (B CTPOMUTEJIBCTBE U JIp. OTPACIAX MPOMBIIUIEHHOCTH), HOBBIX HCTOYHUKOB 5
SHepruu (aJbTepHATHBHBIE MCTOYHHKH DHEPTrUHM) B PEIICHUH NMPOOJIEM IKOJOTHUYECKOHW, YHEPreTUYECKOH M
MUIIEBON O€30MaCHOCTH.
KonTposabHas .
CBoiicTBa HEOPraHMYECKUX BEIIECTB. 2
padora 2
Paznean 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BellleCTB 26
Tema 4.1. OcHoBHOe coJep:kaHue 4 OK 01
Knaccuduxanmus, Teopernueckoe o0yueHune 2
CTPOCHHUE U [Ipeamer oprannueckoil xumun. B3auMocBsI3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.
HOMCHKJIATypa XHUMHUYECKOE CTPOCHUE KAK MOPSAJOK COCIMHEHUS] aTOMOB B MOJIEKYJIE COTJIACHO UX Bajl€HTHOCTH. OCHOBHBIE
OpraHn4eCKUX MOJIOKEHUS TEOPUHU XMMHUYECKOTO CTPOCHHMS OpraHudeckux coeauHeHuid A.M. ByrtnepoBa. YrimeponHslit
BCILECTB CKEJeT OpraHu4eckol MOJeKyJabl. MOoNeKyIsipHblE U CTPYKTypHBIE (pa3BEpHYThIE, COKpalllEeHHBIE) 9
xumuueckue (GopMyIibl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTpOeHMsI Moisiekyi. M3omepus u
M30Mephl (CTPYKTYpHasl, reoMeTprueckas (Iuc-TpaHc-uzomepusi). KpaTtHocTh XUMHUUECKOH CBS3H.
[lonsitTue o QyHkuMoHanbHOM rpynmne. IlpuHUMOB  KiIaccUUKAMM  OPraHUYECKUX  COETUHEHH.
Me:xnyHapoiHass HOMEHKJIATypa U IPUHLIAIIBI HOMEHKJIATYPbl OPTaHUYECKUX COEANHEHUN.
IIpakTH4eckue 3aHATHSA 2
HomeHnknarypa opraHM4ecKMX COEIMHEHMH OTJENbHBIX KJIAcCOB (HACBHIIIEHHbIE, HEHACBILICHHbIE U
apOMAaTUYeCKUe YIJIEBOJOPOJbI, CIUPThI, (EHOJNbI, albIETH/AbI, KETOHBI, KapOOHOBBIE KHCJOTHI M Jp.)
CocraBieHre MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJI OpPraHUYECKHX BEIIECTB OTAENBHBIX KJIACCOB, 2
UCIOJIb3YS UX Ha3BaHUS MO0 CUCTEMaTHYeCKON HOMEHKIIaType. Pacuersl mpocteiiieit (opMyIibl OpraHnyecKou
MOJIEKYJIBI, HICXOIS1 U3 DJIEMEHTHOTO cocTana (B %).
Tema 4.2. CpoiictBa | OcHOBHOe co/iep:KaHue 12 OK 01
OpraHu4CcCKHUX Teopernueckoe o0yueHue 8 OK 02
COCIMHEHU I

OU3NKO-XUMUYECKHE CBOWCTBA  OPraHWYECKMX COCIMHEHMH  OTACIBHBIX  KJIacCOB  (OCOOCHHOCTH
KJIacCcu(PUKaMM W HOMEHKJIATYphl BHYTPH KJacca; TOMOJIOTMYECKHH psii u obmias ¢opmysa; H30Mepus;
(hU3MYEeCKre CBOMCTBA; XUMUUECKHE CBOMCTBA; CITIOCOOBI MOJTYyUCHHUS ):
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— TpenenbHbE YrieBoJoponbl. [opeHHMe MeTaHa Kak OJMH U3 OCHOBHBIX HCTOYHHUKOB TEIUIa B
MIPOMBIIIJIEHHOCTH U ObITy. CBOWCTBA MPUPOTHBIX YIJIEBOJIOPOAOB, HaXOXKICHHE B MPUPOAEC U MPUMEHEHHE
QJIIKAHOB;

— HCHPCACIBbHBIC 1 apOMATUYICCKHUC YIITICBOAOPOABI. HOJII/IMCpI/I3aLII/ISI OTHUJICHA KaK OCHOBHOC HaIIpaBJICHUC €TI0
HCIIOJIB30BaHMA. FOpCHI/Ie AllCTUJICHA KAaK MCTOYHUK BBICOKOTCMIICPATYPHOI'O IVIAaMCHHU JIA CBAPKU U PE3KU
MCETAJlJIOB,

— KHUCJIOPOJICOAEPKAIME COCAUHEHUS (CIUPTBI U TPOCThie A(GUPBI, (EHONBI, aTbJICTHABl W KETOHBI,
KapOOHOBBIE KHCJIOTHI U UX MPOU3BOIHBIC). [IpakTHUYECKOE MTPpUMEHEHNE dTUIICHTIIMKOJIA, TIHIIepUHa, PeHoa.
[Tpumenenne ¢Gopmanpaeriia, aneTalblIerHia, YKCYCHOM KHCIOThL. MblUIa KaK COJM BBICHIMX KapOOHOBBIX
KHcIIoT. Morolue CBOMCTBA MBIJIA;

— a30TCO/IepXKAIINE COSUHEHUS (AaMUHBI 1 aMUHOKHUCIIOTHI, OCITIKH).

Knaccupukammss #u  OCOOCHHOCTH  OpPraHMYECKHMX  peakiuidl. PeaknuonHble TEeHTpbl.  Pagukaisl.
[IepBoHayasibHBIEC OHATHUSA O TUIIAX U MEXAHU3MaX OPraHUYECKHUX PEAKIIAN.

IIpakTHyeckue 3aHATHS

Pemenue nemnoyex npeBpameHI/Iﬁ Ha 'CHETHYCCKYIO CBA3b MCKAY KJIaCCAMU OPTaHUYCCKUX COCJIMHEHUH C
COCTaBIICHMEM Ha3BaHUM OpPraHu4YCCKuX COCI[I/IHCHI/Iﬁ 10 TpHBHaﬂBHOﬁ nin Me)KHYHapOHHOﬁ
CUCTEMAaTHYECKOM HOMCHKIJIATYpCE. Pemenue PaCUYCTHBIX 3a1a4 110 YPABHCHUAM peaKI_lI/Iﬁ C ydaCTuem
OpraHUYCCKUX BCIICCTB.

JlabopaTopHble 3aHATHUS

JlabopaTtopHas pabota «IlonyueHue 3TuIeHa U U3YYCHHUE €T0 CBOMCTBY.

[TosrydeHne TWiieHA W3 dTaHOJA B JIAOOPATOPHHM M HM3y4eHHE €ro (PU3WYeCKMX W XWUMHYSCKHX CBOWCTB.
Cocrasiienue peaKHI/If/'I MPUCOCANHECHUA W OKUCIICHHA Ha IMPUMEPEC ITUIICHA. Penrtenue PaCUCTHBIX 3aaa4 C
WCTIOJIH30BaHUEM IIJIOTHOCTH Ta30B IO BOAOPOAY U BO3IYXY.

Tema 4.3.
Opranunueckue
BELIECTBA B
KHU3HECSATEIbHOCTH
YeloBeKa.
[TpousBoacTBo 1
MIpUMEHEHNE
OpPraHUYECKUX
BELIECTB B

OcHoBHOE coaepKaHue

10

Teopernueckoe o0y4enue, B T.4. NPO(ecCHOHAIBLHO-OPHEHTHPOBAHHOE CO/IepKaHue (CoAepKaHue
NPHUKJIATHOT0 MOIYJIS)

Buooprannueckue coeaunenus. [Ipumenenne u Guojoruyeckas poib yrieBoaoB. OKHCIEHHE YIIeBOIOB —
MCTOYHUK 3HEPIUH KUBBIX opraHu3MoB. O0jacTu MpUMEHEHHUs aMUHOKHUCIOT. [IpeBparienust 6enKoB MUIIH
B opranusme. buonornueckue ¢yHkimu OenkoB. buonormdeckue ¢GyHKIMM XKUpoB. Poib opraHmdeckoit
XUMHH B pEHICHUU MPOoOIIeM MUIIEeBON O€30MacHOCTH.

HyxnennoBbie KUCIOTHI: cocTaB u cTpoeHne. Ctpoenne HykineotnnoB. CoctaB HykienHoBbIX Kuciot (JJHK,
PHK). Posb HyKI€MHOBBIX KMCIIOT B KU3HEAESATEIbHOCTH OPraHU3MOB.

OK 01
OK 02
[K1.2-1.4
I[IK22-28
I[IK3.2-3.6
[IK4.2-43
I[IK52-55

22




IMPOMBIINIJICHHOCTH

ITpon3BoACTBO OpraHUYECKUX BEILECTB: NMPOU3BOACTBO MeTaHOJda, nepepaborka HedTH. IlommdTmneHn kak
KPYIIHOTOHHQ)KHBIM IPOAYKT XHUMHUYECKOro mpousBonacTBa. IIpuMenenme »stunena. IIpousBonctso u
IIPUMEHEHHE Kay4yyKa U PE3UHBI.

CuHHTeTHYECKHE U UCKYCCTBEHHbIE BOJIOKHA, UX CTPOEHUE, CBOMCTBA. [IpakTHUeckoe NCI0Ib30BaHUE BOJIOKOH.
KayecTBeHHBII XMMHYECKHUH COCTaB MNPOAYKTOB mNHTaHUs. BemiectBa, ¢anbCUPUIMPYIOUIHE MTPOLYKTHI
IIUTaHUS, W BEUIECTBA, 3arpsA3HSIONIME NPOAYKTh NUTaHUs. OmnpeneneHue 3arps3HSIOMINUX XUMHUYECKUX
BELIECTB B IPOAYKTaX IUTAHUs, ONIPEIEICHUE BEILECTB, HE 3asBJICHHBIX B COCTABE IPOAYKTOB IIUTaHUS.

Ponp opranmdeckoil XuMHM B pelICHUM MPOOJEM SHEpreTHYecKod Oe30IacHOCTH, B PAa3BUTHUU MEIUIMHBI,
CO3JIaHMM HOBBIX MaTEpHAJIOB, HOBBIX HCTOYHUKOB 3HEPrUH (JIbTEPHATUBHBIC HICTOUHUKHU SHEPTHH).

IIpakTHYeckne 3aHATHSA, B T.4. IPO(eCcCHOHATbHO-OPHUEHTHPOBAHHOE CO/lep:KaHue (Coldep:KaHue
NMPUKJIAJTHOT0 MOYJIA)

Penrenue npakTHKO-OPUEHTUPOBAHHBIX 33JJaHUIN TI0 COCTABICHHIO XUMHUECKUX PEAKINH, OTPAKAIOLIIX
XUMHAYECKYIO aKTHBHOCTh OPTaHHUYECKUX COCAMHEHUI B PA3JIMYHBIX Cpeaax (MIPUPOTHBIX, OMOJIOTUIECKUX,
TEXHOTCHHBIX ).

Opranudeckrie 1 HEOPraHUYECKHE BEIIECTBA, BXOAIINE B COCTaB MPOAYKTOB uTanus. Onpe/enenre cocraBa
OO Ha COJep)KaHUE MAaKpO W MHUKPODJIEMEHTOB. V3ydeHue MpelioKEeHHBIX MperojaBaTeieM O]l Ha
MpeaMeT XMMHUYECKOTO COCTaBa, OINpENEeNIeHUE J0JIeH OT CYTOYHOH HOPMBI MakpO M MHKPOIJIEMEHTOB B
yKa3aHHOM OJTto]1e.

Pemenune npakTHKO-OpPUEHTHPOBAHHBIX 33124 0 KyJTMHAPHON TEMAaTHKE Pa3IMUHBIX TUTIOB.

JlabopaTopHble 3aHATHS, B T.4. NPO(ecCHOHATbHO-OPHEHTHPOBAHHOE COJepP:KaHHe (CoaepsKaHHe
NPHUKJIATHOT0 MOAYJISA)

HccnenoBanne XUMUYECKOTO COCTaBa NMPOYKTOB MUTAHUS.

JlabopaTopHas paboTta Ha BBEIOOD:

1. Jlaboparopnas pabota «OOHapykeHHE HUTPATOB B MPOJYKTAX MUTAHUS»

HccnenoBanne MaTepuanoB MOJYKOJIWYECTBEHHBIM METOJOM OIPEAETICHUS] HUTPATOB C HCIOJIb30BAaHUEM
nudeHnnaMria (KOpHEIUIOAbl OBOIIEH, JMCThS U KOYEPhDKKA KalyCThl, IUIOABI (PPYKTOB). AHAJIU3 YPOBHSA
3arps3HEHUs] HUTPATaMU 110 UHTEHCUBHOCTU OKPAIIMBAHUS MPOIYKTOB PEaKIUH.

2. JlabGopatopHas pabota «lccnenoBanue NpoAyKTOB MUTAHUS HA HAIUYHUE YTIIEBOIOBY.

HccnenoBanre MOJOYHBIX NPOJYKTOB Ha HajduuuMe Kpaxmana. MccienoBaHue MPOJAYKTOB Ha Haluyue
TJIIOKO3BI.

Pazpea 5.

Kunernyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKuil

12

Tema 5.1.

OcHoBHOe coaep:xaHue

OK 01
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Kunernueckue
3aKOHOMEPHOCTH
MPOTEKAHUS
XUMHYECKUX PEAKIUI

Teopernyeckoe o0yueHue

Xumnueckue peakiuu. Knaccupukanus XMMHUYECKHX peakiuid: mo (a30BOMy cOCTaBy (FOMOIEHHbIE U
reTepOreHHbIe), 10 NCIOIb30BAHNIO KaTalln3aTopa (KaTaTUTUUECKUE U HEKaTaJIUTUYECKHE).

CKOpoCcTh peakiuM, €€ 3aBUCUMOCTb OT Ppa3JIUYHBIX (PAKTOPOB: MPHUPOJbl PEArUPYIOIUX BELIECTB,
KOHIIEHTPALlMU pearupyrolux BelecTB, Temieparypsl (mpaBwio Baurt-I'odda), miomaan peakuuoHHOM
IIOBEPXHOCTH, HAJTM4M KaTanu3aropa. Posip karanu3atopoB B IPUPOAE U IPOMBIIIIIEHHOM IPOU3BOJICTBE.
OHeprus akTUBalMU. AKTUBUPOBaHHbIN KoMmIuieke. KaTtanusaTops! u kaTtanus. Poiab kaTanu3aTopoB B IPUPOE
U IIPOMBILIIEHHOM IIPOU3BO/ICTBE.

JlabGopaTopHble 3aHATUSA

W3ydeHne 3aBUCUMOCTH CKOPOCTH XHMHYECKOH PEAKIUH OT KOHIEHTPAIMHM PEarupyromux BEIIeCTB U
TEMIIepaTyphl.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JlaboparopHas pabota «OmnpeneneHue 3aBUCUMOCTH CKOPOCTH PEaKIMU OT KOHIICHTPAIUH PearupyroImx
BemecTBy. lccnenoBaHue 3aBUCMMOCTH CKOPOCTH PEAKIMH OT KOHIeHTparuu. OmnpeneneHue KOHCTAHTHI
CKOPOCTH peaKkluu rpauIecKuM METOIOM.

2. JIaboparopHas pabora «OnpezeneHne 3aBUCUMOCTH CKOPOCTH PeakIy OT TemIeparypsl». VccienoBanue
3aBUCHMOCTH CKOPOCTH PEAKIIUHU OT TeMIIepaTyphl. Pacder SHEpruy aKTHBAIMH PEaKIHH.

Pemenne mpakTHKO-OPHEHTUPOBAHHBIX 3aJaHM Ha aHAIM3 (DAKTOPOB, BIHSIONINX HA M3MEHEHHE CKOPOCTH
XUMHUYECKOHN peakItu.

OK 02

Tema 5.2.
TepmoauHamMuueckue
3aKOHOMEPHOCTH
MPOTEKaAHUS
XUMHUYCCKUX
peakuuii. PaBHOBeCcue
XUMHYECKUX PEAKIUI

OcHoBHOE coaepKaHue

Teopernueckoe o0y4enue

Krnaccudukanys XxuMu4eckux peakuuii: 1o TerioBoMy 3((dexTy (3K30TepMHUEcKHe, SHIOTEPMHUUECKUE), 1O
obpatumocTH (oOpatumble U HeoOpaTuMmble). TensoBbie 3G (GeKThl XMMUYECKUX peakiuid. Tepmoxumudeckue
ypaBHeHHs. OOpaTUMOCTh peakiiii. XMMUYEeCKOe paBHOBECHE M €0 CMEIICHHE MOJ| ASHCTBHUEM pa3iIMYHbIX
(bakTOpoB (KOHIEHTpalMs peareHTOB WM NPOAYKTOB PpEaKlUH, AABICHHE, TeMIeparypa) s CO3JaHHs
ONTUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX MTPOIIECCOB.

[TonsiTue 00 >HTANBNMK U SHTponHH. JHeprus ['no6ca. 3akon ['ecca u cieacTBust u3 Hero. Ponb cMmemenust
PaBHOBECHSI B TEXHOJIOTUIECKUX MPOIECCaX.

IIpakTHYeckue 3aHATHA

[punnun Jle Ilarense. BiusHue pa3nuyHbeix GakTOpoB HA U3MEHEHHE PABHOBECHS XUMHUUECKUX PEAKIIUA.
3aKoH JEHCTBYIOIIMX MacC M KOHCTAHTa XMMHUYECKOro paBHOBecHs. PacdyeTbl paBHOBECHBIX KOHIIEHTpAIM
pearupyomux BeecTB ¥ MPOAYKTOB peakiuii. PacueTs! TernoBoro s¢¢gexra peakuu.

OK 01
OK 02
OK 04
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Pemienne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUil Ha mpuMeHeHue npuHuuna Jle-llarenbe misa HaXOXIECHUS
HaIpaBJICHUsI CMEIEHUSI PAaBHOBECUS XMMHUYECKOW PEaKIMM U aHadu3 (aKkTOpOB, BIUSIOIIUX HA CMEIICHHE
XUMHUYECKOTO PaBHOBECHS.

JlaGopaTopHble 3aHSITHSI 2

JIaGoparophas pabota «/3yyeHue BIUAHUS Pa3IUUHBIX (PAKTOPOB HA CMEIIEHHE XUMUYECKOTO PABHOBECHUS.

HccnenoBanue BIMSHUSA MU3MEHEHUS KOHLEHTPALMU BEIIECTB, PEAKIMK CPEAbl U TEMIIEPATYphl HA CMELICHHE 5

XUMHUYECKOro paBHOBecus. CpaBHEHHE IOIYYEHHBIX PE3YJIbTAaTOB C TEOPETHMUECKHU IPOrHO3MPYEMBIMU Ha

ocHoBe npuHimna Jle [larensbe.
KonTposabHas .

CKOpOCTh XMMUYECKOHN peaKMU U XUMHUYECKOE PAaBHOBECHE. 2
pabora 3
Paznea 6. JAucnepcHble CUCTEMBI 10
Tema 6.1. OcHoBHOe coJep:kaHue 4 OK 01
JlucnepcHble Teopernueckoe 00y4eHune 2 OK 02
CHCTeMBI 1 (aKTOPbL Hucnepcusie cucrteMbl. Kommonansie cucteMbl. ICTUHHBIE pacTBOPBI. OK 07
HX YCTOHYHBOCTH PactBopenne kak ¢usnko-xumuueckuii mpouecc. PactBoppl. CmocoObl MPHUTOTOBIEHHS PAacTBOPOB.

PactBopuMocTs. MaccoBasi 105151 paCTBOPEHHOTO BemiecTBa. [IpenenbHo AOMYyCTUMBbIE KOHLEHTpAUUU U UX

HCIIOJIb30BaHUE B OLIEHKE SKOJIOTMUECKOl 0€3011acHOCTH. 9

Krnaccudukanus nucnepcHbix cucteM mo coctaBy. CTtpoeHue U (akTopbl yCTOMYMBOCTH AUCIIEPCHBIX CUCTEM.

Pacno3HaBaHue MCTUHHBIX PacTBOPOB, KOJUIOMJHBIX PACTBOPOB M TIpyOoaucnepcHBIX cucreM. CTpoeHue

Muneisl. PaccenBanue cBeTa npu MpOXOXIEHUU CBETOBOIO IydKa Yepe3 ONTUYECKH HEOJHOPOIHYIO Cpeay

(o dexra Tunnans).

IIpakTnyeckue 3aHATHSA 2

Pemenue 3an1a4y Ha IPUTOTOBIIEHUE PACTBOPOB.

Pemenne npakTHMKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHMM Ha AMCIIEPCHBIE CHCTEMBI, HCIOJIb3YEMBIE B 5

OBITOBOM M TMPOU3BOJCTBEHHOW JIEATENBHOCTH YEJNIOBEKa, C TMO3MLIMH HKOJIOTHYECKOH Oe30macHOCTH

MOCJIEACTBUM U IPaMOTHBIX PEIICHUN IPOoOIIeM, CBI3aHHBIX C XUMUEH.
Tema 6.2. OcHoBHOE coep:xaHue 4 OK 01
Hccnenosanme JlaGopaTopHble 3aHATHS 4 OK 02
CBOWCTB TUCHEPCHBIX |JTaGopaTopHas paboTa «[IpuroToBieHne pacTBOPOBY. 1K 2.2
CHCTEM JUTSl X [IpUTOTOBIEHNE pPACTBOPOB 3aJaHHOH (MOJIAPHON) KOHIIEHTPAIMH (C TPAKTUKO-OPHEHTHPOBAHHBIMU 2 1K 2.4
HJCHTH(UKALHH BOIIPOCAMH ), OTIPEICTICHNE CPEIbl BOAHBIX PACTBOPOB. 1K' 3.2

JIaGoparophas pabota «lccaenoBaHnue AUCIEPCHBIX CUCTEM). 2 K 4.4
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[IpuroTtoBneHne W U3y4YEHHE CBOWMCTB AUCIEPCHBIX CHUCTEM pa3HBIX BHJIIOB: CYCIEH3UH, ASMYJIbCUH, 1K 4.5

KOJUIOMJHOTO pacTtBopa. CpaBHEHME CBOWCTB MCTUHHBIX M KOJUIOMIHBIX PAacTBOPOB, BBISBICHHE OCHOBHBIX

pa3Inuuil MEXIy HUMH.
KonTposabHas

JlucriepcHble CUCTEMBI. 2
padora 4
Paszpen 7. KauecTBeHHbIe peakiuu 00HAPYKeHHS] HEOPraHUYECKUX M OPraHNYeCKHUX BellecTB 8
Tema 7.1. OcHoOBHOe co/iep:KaHue 4 OK 01
OOHapyxeHue IpakTuyecKkue 3aHATHS 2 OK 02
HEOPraHU9CCKUX KayecTBeHHBIE XUMHUECKUE PEAKIIMU, XapaKTEePHbIE Il OOHAPYKEHUSI HEOPTaHMYECKUX BEIIECTB (KaTHOHOB
KAaTHOHOB 1 QHUOHOB [y agroHOB). CocTaBieHHE YpaBHEHHMM peakuuil oOHapyxeHHs KaTuoHOB [-VI rpynm um aHMOHOB, B T.4. B 5

MOJIEKYJISIPHON ¥ HOHHOM (hopMax.

Peakiiun oOHapy)XeHUsI HEOPIraHUYECKHUX BEILECTB B PeabHbIX 00BEKTaX OKpYXKaroIllei cpeibl.

JlabopaTopHble 3aHATHUS 2

OOHapy)xeHue HeopraHudeckux BemecTB (kaTuoHoB [-VI rpynm uiam aHHMOHOB) C HCIOJIb30BaHUEM

KaueCTBEHHBIX aHAJIMTUYECKUX PEaAKLIUi.

JlaGopaTopHas paboTa Ha BEIOOP:

1. JIaGoparopHast paboTa «AHaTIUTHYECKHE peakunu KaTuoHOoB [-VI rpymm».

[IpoBeneHne KaueCTBEHHBIX peaKUii, UCIIOIb3YEMbIX 1JI1 OOHApYKEHUs KaTHOHOB | rpynmbl (Kanus, HaTpHs,

Marausi, aMmMoHusi), II rpynmsel Ha npumepe Oapusi, III rpynmsl — cBunma, IV rpynmbel — anroMuHuS, 9

V rpynnst — xene3a (II u III), VI rpynnsr — Hukens. Onucanue HaONl0aeMBIX SBIEHUN U COCTaBJICHHE

XUMHYECKUX PEAKIIUH.

2. JJaboparopHas paboTa «AHAIMTUYECKHE PEAKLIUU AaHUOHOB.

[IpoBeeHne KauyecTBEHHBIX PEAKIMH, HCIIOJIB3YeMbIX Ul OOHapy)KeHUs aHMOHOB: KapOoHaTa, (ocdara,

cynbdara, cynbduaa, HUTpaTa, Xjaopuaa u ap. Onucanue HabIOAAEMBIX SIBIEHUN U COCTABIEHUE XUMHUECKUX

peaKuui.
Tema 7.2. OcHoBHOeE coep:xaHue 4 OK 01
OO0napyxeHue IpakTuyecKne 3aHATHS 2 OK 02
OpraHM9CeCKuX KayecTBeHHBIE XUMHUYECKHE PEAKIUH, XapaKTepHbIE ISl OOHAPYKEHUs OTIENbHBIX KJIACCOB OPraHUYECKUX IK'13-1.4
BELICCTB OTACIBHBIX  [coequHEeHM: (PEHOIO0B, albJIErHI0B, KpaxMala, yKCYCHOM KUCIIOThl, aMUHOKHCIIOT U Ap. 9 gﬁ g; N gg
KJIacCoB C Jlenatypanus GeJKOB IPH HArpeBaHUH, IIBETHBIE PEAKIMN OEIKOB. K 4: 7 4: 5
HCIOJIB30BAHUCM CocraBiieHre Ka4eCTBEHHBIX peaklnii 0OHapYKEHHsI OPraHUYEeCKUX COeTMHEHUI OTAENbHBIX KJIacCOB. K 53 —55
Ka9CCTBCHHBIX JlabopaTopHble 3aHSITHSI 2
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peakuuii OO6HapyxeHrne OpraHuYeCKUX COCTMHEHUH OTIEIbHBIX KJIACCOB.

JlabopaTopHas paboTa Ha BEIOO:

1. JTaboparopHast pabota «KadecTBeHHbBIE peaKIIMK Ha OTJEIBHBIE KIACChl OPraHUYECKUX BEIIECTBY.
[IpoBeeHne KaueCTBEHHBIX PEAKIMM, UCIIOIB3YEMBIX JIJIsl OOHAPYKEHUSI OPIaHUYECKUX BELIECTB Pa3INYHbIX
KJ1acCcOB: (PEHOJIOB, albIETHAOB, Kpaxmaja, YKCYCHOW KHCJIOTBI, aMHUHOKHUCIOT, O0enkoB u ap. Ommcanue
Ha6JIIO[[aeMBIX SIBJIEHUH U COCTABJIEHUE XUMHUYECKHUX peaKnMﬁ I/I/I/IJII/I CXEM.

2. JlabopatopHas pabora «KauecTBeHHbIM aHaaM3 OPraHUYECKUX COEJUHEHUH M0 (YHKUHUOHAIbHBIM 2
rpymnmnam».
IIpoBeeHne KaueCTBEHHbIX PEAKLUi, HCIOIb3YEMBbIX I PACIO3HABAHUS OPraHMUECKUX BEIIECTB OTIENIbHBIX
KJIacCOB MO (YHKIMOHAJIBHBIM TpyIIaM: Ha IpUMEpPEe aMUHOKHUCIOT M KapOOHOBBIX KHUCJIOT, CHUPTOB U
(eHOJI0B, AIbJETUAOB U KeTOHOB. OnucaHue HaOMI0aeMbIX SIBICHUH M COCTaBICHHE XUMHMUYECKUX peakiui
W/WIIN CXEM.
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue IPUKJIATHOTO MOLYJIsl) 18
Paznea 8. Xumus B ObITY M IPOM3BOICTBEHHOMH 1eAATEJILHOCTH YeJI0BeKa 6 OK 01
Tema 8.1. OcHOBHOE coIepKaHue 6 OK 02
Xumust B ObiTy U |TIpaKkTHUECKHE 3AHATHS 6 OK 04
IPOU3BOJICTBEHHOH | Jkos0ormyeckas 6e301macHOCTh MOCIEICTBHI OBITOBOI M MPON3BOICTBEHHOH JIEATEIBHOCTH Yel0BEKa, CBI3aHHAS 4 OK 07
ACATCIEHOCTH ¢ mepepaboTKOM BelIecTB; MOUCK M aHAIN3 XMUMUYECKOW MH(POpMAIUU W3 pa3MYHbIX UCTOYHMKOB (HaydHas U IK12-14
1CII0BCKa yueOHO-Hay4yHas JIUTepaTypa, CpeicTBa MaccoBOM nHpopManuu, cetb UHTEpHET U ipyrue). TK 2 g B gg
Kelicol (c yuerom Oynyiueit nmpodeccuoHaabHON eATeIbHOCTH) Ha aHAIN3 MH(MOPMALUU O MPOU3BOICTBEHHOMN gi 32 : 4:5
NeSITeIbHOCTH UEJIOBEKa, CBSI3aHHOM C MepepabOTKOW M IMOJydYeHHEM BEIIECTB, a TaKXKe C HKOJOTHYECKOH MK52-55
0€301acCHOCTHIO.
3ammra keiica: [IperncraBienue pe3yabTaToB peleHHs KecoB (BBICTYIJICHHUE C pe3eHTaLueil) 2
Koncynabranumn 10
IIpoMe:xxyTOo4YHast aTTecTAlUA 10 TUCHHUILIMHE (IK3AMEH) 8
Bcero 144




3. YcaoBus peaju3zanuu NporpaMmal 001meo0pa3oBaTeJbHOH JUCIUINIIMHBI
Xumus

3.1. TpeOGoBaHKsi K MUHMMAJLHOMY MAaTePUATbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jlns peanuzanu MporpaMMbl TUCHUILTAHBI JIOJDKHBI OBITH TPETYCMOTPEHbI
CJIeyIOlMe CIelUaIbHble TOMEIICHUs: YYCOHBIM KaOMHET XUMHUHM W/WIH Yy4eOHOU
XUMHUYECKOH J1abopaTopuH.

OOopynoBanue y4eOHOro KaOMHeTa (HArVIsiAHbIEe MOCOOHUsI): HAOOPHI
IapOCTEPKHEBBIX MOJEJIEH MOJEKYJ, MOJEIM KPUCTAUIMYECKUX PEIIETOK,
KOJUIEKITUU MPOCTHIX U CIIOXKHBIX BEIIECTB U/WIH KOJUICKIIMHU TTOJMMEPOB; KOJUIEKIIHS
TOPHBIX TIOPOJl U MHUHEpANOB, Tabnuia Menzaeneesa, yueOHble GUIBMBI, TUPPOBBIC
00pa3oBaTeNIbHbIE PECYPCHI.

Texnuveckue cpeacTrBa oOOy4YeHHMs: KOMIIBIOTEp C  YCTpONCTBaMH
BOCIIPOM3BEJCHUS  3ByKa, MPUHTEP, MYJIbTUMEAUA-TIPOCKTOP C  IKPAHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-IPE3CHTEP IS IPE3CHTAIIUA.

OobOopynoBanue jgadopaTropud M pado4YuX MecCT J1a0OPATOPUM: MEH3YPKH,
MUTETKU-KANEIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIbI, TPEAMETHBIEC U MTOKPOBHbIC
CTEKJa, IUIAHIIEThl JJIS  KamelbHBIX peakiuii, ¢GuibTpoBasiibHass Oymara,
MPOMBIBAJIKH, CTEKJISIHHBIE NPOOUPKH, PE3WHOBBIE NPOOKH, (oHapuku, HaOOp
PEaKTUBOB, CTEKJISHHBIC MAJOYKH, IITATUBBI JJIA MPOOUPOK; MEPHbIE HUIUHIAPHI,
BOPOHKH CTEKJISTHHBIE, BOPOHKHU JenuTeNbHbIe uauHapudeckue (50-100 mi), crynku
c mectukoM, ¢GaphopoBbie YalllK¥, MUHIETH, (QUIBTPHl OyMa)kHbIE, BaTa, Mapiid,
YacoOBBI€ CTEKJIA, BJICKTPOIUIUTKH, JTA0OPATOPHbIE IITATHBBI, CIIMPTOBBIE TOPEIIKH,
CIIUYKH, MPUOOP ISl MOJyYEHHUs ra3oB (WM MpoOHMpKa C ra300TBOJHON TPYOKO),
Jep>KaTenu Jisi MPpoOUPOK, CKIISTHKY JIJI1 XpaHEHUsI PEaKTUBOB, Pa3/laTOYHbIC JIOTKH;
xummudeckue crakanbl (50, 100 u 200 mu1); mmaTenu; TUHIEThI; TUTEIbHBIC UMb,
CEeKyHIOMepHI (Taiimepsl), MmepHble TpoOupku (Ha 10-20 mur) u MepHbie KoyObI (25,
50, 100 u 200 wmu), BoasHas OaHA (WU TEPMOCTAT), CTEKJISHHBIE MAJIOYKH;
KOHMYeCcKue KoJiObl mist TuTpoBaHus (50 u 100 mut); MHAMKATOPHBIE TOJIOCKU IS
onpenenenus pH v crangapTHas UHIUKATOPHAS IIKAJIa, YHUBEPCAIbHbBIN UHIUKATOD;
nunetkd Ha 1, 10, 50 mu (wnm no3zaropst Ha 1, 5 u 10 mur), GropeTKH JyIsi TATPOBAHUS,
MeuimHckue mmpuilbl Ha 100—150 M, mabopaTopHble W/UTKM AaHAIMTUYECKUE BECHI,
pH-MeTpbl, CymuiabHBIN mKad, u ap. JadopaTopHOE 000PYAOBaHUE.

3.2. Mu¢popmaniuoHHOe oOecnedeHne peau3anu NporpaMmmMbl

OCHOBHbBIE HCTOYHUKHU:

Xumus. 10 knacc : yenyonennwiti yposensv : yueonux / B.B.Epemun, H.E.Ky3vmenko, B.H.
Tepenun u Op. ; noo ped. B.B.JIynuna. - 10-e uz0d., cmepeomun. -Mockea : Ilpoceewenue, 2023. -
446 c. - ISBN 978-5-09-107226-6.

Xumus. 11 xnacc : yemyonenuwiii yposenv : yueonux / B.B.Epemun, H.E.Ky3vmenxo,
A.A./lpo3zoos, B.B.Jlynun. ; noo peo. B.B.JIynuna. - 9-e uzo., cmepeomun. -Mocksa : [Ipoceewenue,
2022. - 478 c. - ISBN 978-5-09-087940-8.

JIOTIOTHUTENbHBIE UCTOYHHUKH:
INa6puensu, O.C. Xumus [Tekcr]: Kaura ayis npenogaBarens : METOAMYECKOE TTOCOOHE ISt
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HIIO u CIIO /O.C.I'abpuemns, I'.I".JIsicoBa. - M. : Akagemus, 2012. - 336 c.

INa6puensu, O.C. Xumus mna npodeccuid W CHenuagbHOCTEH TEXHMUYECKOro Mpohus

[Tekcr]: yueonuk mst CI1O u HITO / O.C.I'abpuensia, U.I.OctpoymoB. - 4-¢ u3n., crepeoturr. - M.:
Axangemus, 2012. - 256 c. : u.

[a6pwansH, O.C. Xumus [Teker]: yueonuk g CI1IO / O.C.I'abpusinsn, U.I.OctpoymoB. -

7-e u3a., crepeorurl. - M.: Akagemus, 2011. - 336 c. : .

Epoxun, FO.M. Xumus [Tekct]|: 3amaun ¥ ynpakHeHUs. - 2-€ H34., cTepeoTun. - M. :

Axanemus, 2014. - 288 c.

Epoxun, FO.M. Xumus [Tekct]: yuebnuk s CIIO. - 4-e wuszn., crepeotun. - M. :

Axanemus, 2004. - 384 c.

N

o0k ow

8.
9.

HNHuTepHeT-pecypcCsl

https://znanium.com/

http://school-collection.edu.ru/ enuHast KOJIICKITHSI UPPOBBIX
00pa3oBaTeIbHBIX PECYPCOB

https://xumuk.ru/ caiiT o xumun. @OpyM XHMHKOB.

http://sciteclibrary.ru/ HayuyHO-TexXHUYECKassOUOIMOTEKA/
www.bellerbys.com-caiit yuuteneit OMOIOTHHA U XUMHUH

http://www.alhimik.ru - nmonesnsie coBeTbl, 3GEKTHBIC OMBITHI, XUMHUCCKUEC
HOBOCTH

http://dnttm.ru/ — (on-line koHdepeHIMH, TPEHUHTH, OOydUeHUS (PHUIUKE U
XUMUH, OMOJIOTHH, SKOJIOTHUH )

http://www.it-n.ru/ - ceteBoe co0OIIECTBO yUHuTENCH XUMUU
http://chemistry-chemists.com/ — «Xumus u Xumukm» - GopyM KypHajia

10.(okciepuMeHTBl TIO0 XHMHH, NPAKTHUECKas XUMHSA, TPOOJIEMbl HAyKU H

o0pa3oBaHusl, COOPHUKH 3aJ]1a4 JJIsl IOJITOTOBKH K OJIUMITHAAM 10 XUMUK).

11.http:/www.astu.org/content/userimages/file/upr_1 2009/04.pd
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https://xumuk.ru/

4. KoHTpPOJIb ¥ OlleHKA Pe3yJibTATOB 0CBOEHHs 00111e00pa30BaTe/IbHOM
TUCHUILTHHBI « XHUMMA»
KoHuTposnb 1 orieHka pe3yabTaToB 00yUeHUs! OCYIIECTBIISIETCS MIPENoJaBaTeieM

B TMpOIECCe TPOBEIACHUS TMPAKTUUECKUX 3aHATHH U J1a0OpaTOpHBIX padoT,
TECTUPOBAHUS, @ TAKXKE BBIMIOJHEHUS] OOYYArONIMMUCS WHAMBUAYAJIbHBIX 3a7aHUM,
IPOEKTOB, HcclieoBaHUN. Pe3ynpTaThl 0OydeHHs ONMPENENsioT, YTO OO0ydarolIrecs
JOJDKHBI 3HAaTh, MOHUMAaTh M JEMOHCTPUPOBATh IO 3aBEPUICHUU H3YyUCHUS
JTUCITUTUTIHBI.

Jlnst hopMupoOBaHUs, KOHTPOJII W OIEHKH PE3yJbTaTOB OCBOCHHUS ydeOHOM
JTUCHUIUIMHBI UCIOJIB3YETCS CUCTEMAa OLICHOUHBIX MEpPONPUSATUM, MpPeACTaBIsIONIas
co00¥ KOMITJIEKC YI€OHBIX MEPOIIPUSATHH, COTIIACOBAHHBIX C PE3yJIbTaTaMHi O0yUEHUS
u chopmynupoBanueix ¢ ydetom PI'OC COO (mpeameTHble pe3yabTaThl IO
nuctuirnae) u @I'OC CIIO.

Ne Monys, / Pasnen Pe3yabTar 00yueHus OueHo4YHbIe MEepPONPUATHS OK
/ Tema
| |OcHoBHOI MoOayJIb
1 [(Pazgen 1. ®opmyanpoBaTh 6a30BbIE
OcHoBBI NMOHATHUS U 32aKOHbI XMMHHU
CTPOCHUS
BellecTBa

1.1 |Crpoenue aromoB |COCTaBISATh XUMUYECKUE 1. Tect «CTpoeHue aTOMOB OK 01
XUMUYECKHX (hopMyIIbI COeAMHEHHI B XUMHUYECKUX HJIEMEHTOB U MPUPOJIa
AJIEMEHTOB U COOTBETCTBUU CO CTETIEHBIO XUMHUYECKON CBA3M».
npupoaa OKHUCJIEHUSI XUMUYECKUX 2. 3agauM Ha COCTaBIICHUE
XUMUYECKON AJIEMEHTOB, UCXOS U3 XUMUYECKHUX (HopMyT
CBSI3U BAJIGHTHOCTH U JIBYXaTOMHBIX COEUHEHUN

3JIEKTPOOTPULIATETIBHOCTH (oxcumoB, cynbGUI0B, TUIPUIOB U
T.IL.).

1.2 |Ilepmommueckuii | Xapakrepu3oBarh XuMuieckue |[IpakTHKO-OpUEHTHPOBAHHBIE OK 01
3aKOH U TaOMUIa |3JE€MEHTHI B COOTBETCTBHHU C UX |TEOPETHUECKHE 3a/laHus Ha OK 02
J.1. MenneneeBa |OJIOKEHUEM B IEPUOIMUECKON |XapaKTEPU3ALNIO0 XUMUUYECKUX

CUCTEME XUMUYECKUX AeMEHTOB: «MeTannudeckue /

aneMeHToB /.M. Menneneesa |HEMeTalmMyecKue CBOWCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBHE C MX IJICKTPOHHBIM
CTPOCHHEM H TTOJI0KEHHUEM B
IIEPUOAUYECKON CUCTEME
XUMHYECKUX d1eMeHTOoB JI. 1.
Menneneesay.
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Moayas / Paznen

Ne PesyabTaTt 00yuenus OueHo4yHBIC MEpONIPUATHS OK
/ Tema
2 |Pa3gen 2. CocTaBasiTb ypaBHeHUS H KonTtpoabnas padora

XHMHYECKHUE cXeMbl XUMH4YeCKUX peakuuii («CTpoeHne BemecTsa u
peakuuu XHMHYeCKHe PeaKkium»

2.1 |Tunst CocraBnarh peakuuu 1. 3ajaun Ha cocTaBiieHUE OK 01
XUMHUYECKUX COEIMHEHMUS, PA3JI0KEHUS, YpaBHEHUH PEAKIUM:
peakuui oOMeHa, 3aMelleHHUs, — COEMHEHMS], 3aMEILEHUS,

OKHCITUTEIIHHO-
BOCCTAHOBUTEIIbHBIC PEAKIIUU U
peakuu
KOMILIEKCOOOpa3oBaHus (Ha
pUMepe THIPOKCOKOMIUIEKCOB
ATIOMUHUS U [IUHKA) C
y4aCcTHEM HEOPTraHUIEeCKUX
BEIIIECTB

pasznoxkeHusi, 0OMeHa U peaKiuii ¢
y4aCTUEM KOMILIEKCHBIX
coeuHEHU (Ha mpuMepe

THAPOKCOKOMIIJICKCOB AJIIOMUHUA U

LIUHKA);

— OKUCJIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUN C
UCIIOJIb30BAaHUEM METO/1a
ANEKTPOHHOTO OanaHca;

— C y4acCTHUEM KOMILIEKCHBIX
coeuHEeHU (Ha mpuMepe
TUAPOKCOKOMILUIEKCOB IIUHKA U
QITIOMUHHUS).

2. 3ajaum Ha pacueT
KOJIMYECTBEHHBIX XapaKTEPUCTHK
MPOJIYKTa PEAKIIUH COSTUHEHUS,
MacCOBOH MJIM 00BEMHOM JIOJIH
BBIX0/Ia IPOJYKTA PEAKIIUU
COEIMHEHUS OT TEOPETHUECKHU
BO3MOKHOTO; 00BEMHBIX
OTHOIIICHUM T'a30B;
KOJIMYECTBEHHBIX XapaKTEPUCTHK
HCXOJIHBIX BEIIECTB U MPOAYKTOB
peakuuu; maccol (00beM,
KOJIMYECTBO BEIECTBA) MPOIYKTa
peakiiu, €CIIU OJIHO U3 BEILECTB
JITaHO B BUJIE pacTBOpa C
ONPEACIEHHON MacCOBOU JT0JIEN
pPacTBOPEHHOTO BEIIECTRA.
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Mopnyas / Paznea
/ Tema

PesynabTaT 00yuenus

OueHo4yHBIC MEpONIPUATHS

OK

2.2

DNEKTPOIUTHYECK
ast IUCCOoLMaIis U
HOHHBII 00OMEH

CocraBnaTh ypaBHEHUs
XMMHUYECKHX PEaKIIMd HOHHOTO
o0MEeHa C y4acTHeM
HEOPraHWYeCKUX BEIECTB

1. 3agaHust Ha cCOCTaBICHUE
MOJICKYJISIPHBIX U MOHHBIX PEaKIIH
C y4acTHUEM OKCHUJIOB, KUCIIOT,
OCHOBAHMU U COJIEH, MOHHBIX
peaKIUil TUIPOJIN3a COJIEH,
YCTaHOBJICHHE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI.

2. JJabopaTtopHas pabota «OCHOBBI
1a060paTOPHON MPAKTUKID.

3. TumnoBble pacyeThl MO TEMATHUKE
JKCIEpUMEHTA.

4. 3agaun Ha BBIYUCIICHUE
CpeIHEro 3HAYCHHUS
JKCIIEPUMEHTANBHBIX JaHHBIX,
MOTPEITHOCTH.

5. Ilpencrasnenue pe3yabTaToB
IKCIIEPUMEHTA B pa3imuHOi popme
(Tabnuua, rpaduk, oTUeT, TOKIIA,
Ipe3eHTALNs).

6. JlJabopaTopHnas pabora «Peakiuu
TUAPOIIU3a».

OK 01

Paznen 3.
Crpoenne n
CBOMCTBA
HEOPraHHYeCKUX
BeIlleCTB

HccaenoBarb cTpoeHue u
CBOICTBA HEOPraHNMYECKHUX
BelIeCTB

Konrtpoabnas padora
«CBOHCTBa HEOPraHHUYECKUX
BeLIECTB»
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Mopnyas / Paznea

/ Tema

PesyabTaTt 00yuenus

OueHo4yHBIC MEpONIPUATHS

OK

3.1

Knaccudukanus,
HOMEHKJIATypa
CTpOCHHE
HEOPraHUYECKUX
BEIIECTB

Knaccudunuposarsb
HEOPraHUYECKUE BEIIECTBA B
COOTBETCTBHUH C UX CTPOCHUEM

1. Tect «Homenknarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOpMYIIbI TN
COCTaBJICHHE XUMUYECKON
(hopMyIIbI HCXO/1 U3 HA3BaHUS
BEIIECTBA 10 MEKYHAPOIHOM UITN
TPUBUAIBHON HOMEHKJIATYpe».
2. 3aa4uM HA pacyeT MacCOBOM
JIOJTH (MacChl) XMMHUYECKOTO
3JIEMEHTA (COeAMHEHNUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3a1aHust MO
KJIacCU(pUKallMU, HOMEHKIIAType U
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KIJIACCOB.

4. TlpakTHyeckue 3alanus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIIECTB B
3aBHCHMOCTH BU/Ia XMUMHUECKOMN
CBSI3H U TUIA KPUCTAJUINYECKOM
PEIIETKH.

OK 01

3.2

dusnko-
XUMHUUYECKHE
CBOMCTBa
HeopraHqucm/Ix
BCIIIECTB

YcTaHaBIMBaTh 3aBUCUMOCTh
(U3NKO-XUMHUECKUX CBOWCTB
HEOPraHWYECKUX BEIIECTB OT
CTPOEHUS aTOMOB U MOJIEKYII, a
TaK)Ke TUITA KPUCTAIIINYECKOMN
peleTku

1. Tect «Ocobennoctu
XUMHUYECKHX CBOWCTB OKCHJIOB,
KHCJIOT, OCHOBaHMH, aM()OTEpHBIX
TUAPOKCHUJIOB U COJIEW».

2. 3ajaHus Ha COCTaBJIEHHE
YpaBHEHUN XUMHUYECKUX PEAKIINI C
y4aCTHEM MPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOpraHMYEeCKUX KUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
TUIPOKCHUI0B, HEOPTaHUYECKUX
COJIEH, XapaKTEPUIYIOLIUX HX
CBOICTBA U CIIOCOOBI TIOJTYYEHHUSI.
3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3a/1aHUs Ha
CBOICTBA U MOJIy4YEHUE
HEOPraHMYECKUX BEIIECTB.

4. JTaboparopHas paboTa

OK 01
OK 02
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Mopnyas / Paznea

Ne PesyabTaTt 00yuenus OueHo4yHBIC MEpONIPUATHS OK
/ Tema
«CBolCTBa METAIJIOB U
HEMETAJIOBY.

3.3 |[IpousBoacTBO OO60CHOBBIBATh 3HAYCHUE U [IpakTHKO-OpHEHTUPOBAHHBIE OK 01
HEOPraHUYECKUX |[IPUMEHEHHE HEOPTaHUYECKUX |3aJaHus M0 COCTABICHUIO OK 02
BEIIECTB. BELIECTB B OBITOBOI U XUMHYECKHUX PEaKIHii ¢ ydacTHEeM
3HaueHue u MIPOU3BOJICTBEHHOM HEOPraHUYECKUX BEILECTB,

MIpUMEHEHHUE B JeSATEeIbHOCTH YETIOBEKA UX HCIIONB3YEMBIX ISl UX

OBITY U Ha (UBHKO-XIMHUYECKIMH UICHTH(PUKAIUN |

MIPOU3BOJICTBE CBOMCTBaMHU MIPOMBIIIJIECHHBIX CITOCOO0B
HOJIyYEHHUSI.

4  |Paznea 4. HccnenoBath cTpoeHue u KonTtpoabnas padora
Ctpoenne u CBOIiCTBA OPraHU4YecKHX «CTpoeHue U CBOMCTBA
CBONiCTBa BelIeCTB OPraHMYecKuX BelecTB»
OpPraHMYecKux
BeLIECTB

4.1 |Kmaccudukanms, |Knaccudunuposarsb 1. 3agaHus Ha cOCTaBIIEHUE OK 01
CTpOECHHE U OpraHMYecKre BEecTBa B HA3BaHUN OPTraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUH C UX CTPOCHHUEM |COCAMHEHMI MO0 TPUBUAIBHON WK
OpPraHUYECKUX MEXKTYHApOAHON CUCTEMATUYECKOU
BEIIIECTB HOMEHKJIAaType.

2. 3ajaHus Ha COCTaBJIEHUE
TIOJTHBIX ¥ COKPAIIIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpPraHWYECKUX BEILIECTB OTACIIbHBIX
KJIaCCOB.

3. 3amauu Ha onpeaeneHue
npocreiieit GopmMyIbl
OpPTraHUYECKON MOJIEKYJIIbI, UCXO/IsI
W3 DJIEMEHTHOTO cocTaBa (B %).

4.2 |CaoiicTBa VYcranaBnuBath 3aBUCUMOCTh | 1. 3aaHus Ha cOCTaBlIEHHE OK 01
OpraHUYECKUX (U3UKO-XMMHYECKUX CBOWCTB |ypaBHEHHH xumuueckux peakiuii ¢ [OK 02
COCTMHEHU N OpPTraHUYECKUX BEIIECTB OT y4acTHEM OPTaHHUYECKUX BEIIECTB

CTPOCHUA MOJICKYJI

Ha OCHOBaHUM UX COCTaBa U
CTPOECHHS.

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEAKIUH,
WJUTIOCTPUPYIOIIUX XUMHUUECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKINHA 1
TeHETUYECKOM CBSI3U OPraHUYECKUX
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Moayas / Paznen

Ne PesynabTaT 00yuenus OueHo4YHBIC MepONIPUATHS OK
/ Tema
BELIECTB Pa3HbIX KJIACCOB.
3. PacuerHble 3a1auu 110
YPaBHEHUSIM PEAKLHUN C yJaCTUEM
OpPraHUYECKUX BELIECTB.
4. JIaboparopnas paboTa
«IlonydeHue 3TUICHA U U3YUYECHHE
€ro CBOMCTBY.

4.3 |Opranndeckue OO60CHOBBIBATh 3HAYCHUE U 1.ITpakTHKO-OpUEHTUPOBAHHbIC OK 01
BEILIECTBA B MIPUMEHEHHUE OPraHUYECKHUX 3a/IaHMs IO COCTABJICHUIO OK 02
KHU3HENIEATEIFHOC |BEIIECTB B OBITOBOM U XUMHUYECKHUX PEAKLMN C ydaCTHEM
TH 4EJIOBEKA. IIPOU3BOJICTBEHHOM OpPraHMYECKUX BEILECTB,

[Tpon3BOACTBO U |AEATENBHOCTH YEJIOBEKA UX UCIIOJIB3YEMBIX JUISI UX

IPUMEHEHNE (UBHKO-XIMHUYCCKIMH uAcHTU()HUKAINH B OBITY H

OpraHUYECKUX CBOMCTBaMHU IPOMBILIUIEHHOCTH.

BEILIECTB B 2. Tect «Opranuueckue u

MIPOMBILIUIEHHOCTH HEOpPraHWYECKHE BEIECTBA,
BXOJISIIIIME B COCTaB MPOJYKTOB
MUTAHUSD).
3. I[IpakTHKO-OpHEHTUPOBAHHBIE
3a/laHus 0 KYJIMHAPHOU TeMaTHKE.
4. Jlaboparopnas padota (Ha
BBIOOD):
— ObHapyxeHue HUTPATOB B
MPOJIYKTaX MUTAHUS;
5.MccnenoBanue npoaIyKToB
NUTaHUS HAa HaJM4YKe YIIIEBOJIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha
HaJU4He YIJIeBOIOB (Kpaxmal,
TJIFOKO3a, caxaposa).

5 |Pa3zpea S. HccnenoBats paBHoBecue 1 |KoHTpoJsbHasi pabora
Kunernyeckue u |CKOPOCTH XMMHYECKHX «CKopocTh XUMHUYECKOMH
TepMOAMHAMM Y EC |peaKIuii peaknuu U XUuMH4YecKoe
KHe PaBHOBecCHE»
3aKOHOMEPHOCTH
NMPOTEeKAHUA
XHMHYECKHX
peakuuit

5.1 |Kunerunueckue UccnenoBath BausiHuE 1. JlaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHIIEHTPAIIUU PEarupyroImx |BBIOOP: OK 02
MPOTEKaHUS BELIECTB U TEMIIEpaTyphl Ha — «OrmpeneneHne 3aBUCUMOCTH
XUMHUYECKHUX CKOPOCTb XUMHUYECKHX CKOPOCTH peakluu OT
peakuuit peakuuin KOHIIEHTpALMU PEarupyroimmux
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Moayas / Paznen

Ne PesyabTaTt 00yuenus OueHo4yHBIC MEpONIPUATHS OK
/ Tema

BELIECTBY;
— «OrnpenieneHune 3aBUCUMOCTU
CKOPOCTH peakLuu OT
TeMIIepaTyphI».
2. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOPETUYECKHE 3aJaHNs Ha aHAIIU3
(akTOpOB, BIMUAIOLIUX HA
U3MEHEHHE CKOPOCTH XMMUYECKON
peaxkuuu.

5.2 |Tepmogunamuyec |MccinenoBars BIUsSHUE 1. 3apaun Ha pacuetsl TemoBbix  |OK 01
KHe U3MEHEHUS KOHIEHTpaluu s dexToB xumuyecknx peakiuii 1 |OK 02
3aKOHOMEPHOCTH |BELLECTB, pEAaKLUU CPEbl U olpeziesIeHUE TUIA PeaKkuu (110
IPOTEKAHUS TEMIIEPATypbl HA CMEIICHHE TETIOBOMY 3P PEKTY: IK30- U
XUMHUYECKHX XUMHUYECKOI'0 paBHOBECHUS SH/I0TEPMHUYECKHE).
peaKIui. 2. IIpakTHKO-OpUEHTHPOBAHHBIE
PaBHOoBecue 3aJjaHMs Ha IPUMEHEHUE TPUHLIUIA
XUMHUYECKHX Jle IllaTenbe JuIst HAXOXKICHHS
peakuuii HalpaBJIEHUS] CMELIECHUS

paBHOBECHS] XUMUYECKON peaKIuu
¥ aHanu3 (paKToOpoB, BIUSIOMINX HA
CMEILIEHNE XUMUYECKOTO
paBHOBECHS.
3. JlJabopaTopHas pabota
«V3ydyeHue BIUSHUS pa3InYHbIX
(akTOpPOB Ha CMEIICHUE
XUMHUYECKOTO PaBHOBECHUS.
6 |Pa3mex 6. HccaenoBars aucnepcHbie KonTtpoJsbHas padora no reme
JAucnepcHbie CHCTEeMBbI «/lucnepcHbie CHCTEMbD)
CHCTEeMbI

6.1 |[ducnepcHble Pa3nuyars ucTUHHBIE 1. 3amaun Ha IPUTOTOBJIEHHE OK 01
CUCTEMBI U PacTBOpPBI, KOJJIOUIHbIE pacTBOpPOB. OK 02
(dakTopbl NX pacTBopsl U rpy0oaucnepcHsie |2. [IpakTHKO-OpHeHTHUPOBaHHbBIE
YCTOMYMBOCTHU CUCTEMBI Ha OCHOBE pacueTHbI€ 3a/laHus Ha

XUMHYECKOI0 IKCIIEPUMEHTa | AMCIIEPCHBIE CUCTEMBI,
UCTOJIb3yeMble B OBITOBOW U
IIPOU3BOJICTBEHHOM JEATEIIBHOCTH
YeJI0BEKa.

6.2 |MccnenoBanue UccnenoBath Gpusuko- JlaboparopHas paboTta (Ha BeIOOp): |OK 01
CBOICTB XUMHUYECKHE CBOICTBA — IIpuroroBnenue pacTBOpoOB;
JIMCTIEPCHBIX Pa3IMYHBIX BUJOB IUCHEPCHBIX |— MccnenoBanne 1UCIIEpCHBIX
CUCTEM CUCTEM CHUCTEM.
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Moayas / Paznen

Ne PesynabTaT 00yuenus OueHo4YHBIC MepONIPUATHS OK
/ Tema
7 |Pa3pen 7. HccaenoBarhb cBoiicTBa
KavecTBeHHbIEe |OpPraHM4ecKUX M
peakiumn HEOpPraHU4eCKUX BellecTB ¢
00HapYy:KeHUs HCIO0Jb30BAHNEM
OPraHMYeCKUX U (KAYeCTBEHHBIX PeaKuui
HEOPraHu4eCcKHuX
BeIIeCTB
7.1 |OGHapyxeHue HccnenoBaTh KaueCTBEHHBIS 1. JlJabopaTopHas pabora (Ha OK 01
HEOPraHWYECKUX |pEeaKLUUU HEOPraHUYECKUX BBIOOD):
KaTHOHOB U BELIECTB — AHaIMTUYECKUE peaklun
AHHOHOB KaTuOHOB [-VI rpymm;
— AHaJTUTUYECKUE PEaKIIUU
AQHUOHOB.
2. IlpakTnyeckue 3a1aHus Ha
COCTaBJICHUE YPABHEHUU pPEAKLIUI
oOHapyxeHust KaTHoHOB [V
IPYII U aHUOHOB, B T.4. B
MOJIEKYJISIPHOM U MOHHOM (hopMax.
7.2 |OOHapyxeHHe HccnenoBaTh KaueCTBEHHbIE 1. JlabopaTtopHas pabota (Ha OK 01
OpPraHUYECKUX peaKky OpraHu4ecKux BBIOOD):
BELIECTB COEIMHEHUI OTAENbHBIX — KayecTBeHHbIE peakuuy Ha
OTJIENIbHBIX KJIACCOB OTJIEJIbHbIE KJIaCChl OPraHUYECKUX
KJIACCOB C BEIIIECTB;
HCTIOJIb30BaHUEM — KauecTBeHHbIil aHamM3
KaueCTBEHHBIX OpraHWYECKUX COETMHEHH MO
peakuuii (YHKITMOHATTBHBIM TPYIITIaM.
2. IlpakTyeckue 3a1aHus Ha
COCTaBJICHUE Kau€CTBEHHBIX
peakuuii oOHapyKEeHUS
OPraHUYEeCKUX COCTUHEHUH.
Il |[Ipuknagnoii Moayab
8 |Pa3men 8. OueHuBaTh NOCAEACTBHS 3amura Keiica (c yuerom
Xumusi B ObITY U |OBITOBOI U Oyayuueii mpogeccuoHaIbHOM
NPOU3BOJACTBEHH |IIPOM3BOACTBEHHOI AesITeJIbHOCTH)
0i1 1esITeJIbHOCTH |1eATEJLHOCTH YeJI0BeKa ¢
JeJ10BeKa MO3ULUH IKOJ0THYeCKOM
0e3onacHoCTH
8.1 |Xumus B ObITy M |OLIeHUBAThH MOCIEICTBUS Ketic (¢ yuerom Oynymieit OK 01
IPOM3BOJICTBEHHO |OBITOBOM M MPOU3BOACTBEHHOH [mpodeccrnonanbhoii nesrensHoctr) [OK 02
1 IEeATEIbHOCTU  |JESATEIBHOCTH YEJIOBEKA C Bo3MmoxHBIE TEMBI KEHCOB: OK 04
YyernoBeKa MO3ULUNA dKOJIOTUYECKOU 1. Ilorennenue kIumara u OK 07
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Mopnyas / Paznea
/ Tema

PesyabTaTt 00yuenus

OueHo4yHBIC MEpONIPUATHS

OK

0€e30I1aCHOCTH

BBICBOOOJK/ICHUE Ta30BBIX THAPATOB
CO JIHA OKEeaHa.

2. Bynymue matepuansl ajs aBua-,
MaIIuHO- U MPUOOPOCTPOECHUS.

3. HoBble maTepuanbl Ajist
COJIHEUHBIX OaTapeil.

4. JIexapcTBa Ha OCHOBE
pPacTUTEIBHBIX MTPENapaToB.
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