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1. O0mas xapakrepucTuka padodeil mporpaMmMbl 001e00pa3oBaTeJbHOM
AUCHHUILVINHBI «XHUMHS»

1.1. MecTo aMCUMILVIMHBI B CTPYKType OCHOBHOWH mnpodeccHOHAJIbHOM
o0pa3oBaTeIbHOM MPOrpaMMblI

Oob1eoOpa3oBaTenpHas TUCHUIUIMHA «XUMHSD» H3ydaeTcs Ha yriayOJIeHHOM
ypOBHE B  00HIE0Opa30BaTE€bHOM IIMKJIE y4€OHOro IUIaHAa  OCHOBHOM
npodecCHOHaNbHOM  00pa30BaTENbHON  MPOTpaMMbl  YKPYHMHEHHOW — TPYIIIBI
cnenuanbHocTe/mpodeccuit 19.00.00  IMpombinieHHast  JKOJOTHA |
OMOTEeXHOJIOTUS

[Io ykpymHEHHOW TpyIne CchenralbHOCTEeH/Ipodeccuii  peKOMEHIyeTCs
u3ydaTh 0011e00pa30BaTeIbHYI0 JUCIUIUITMHY «XUMUs» B o0beme 1444aca.

[TpodeccnonanbHO-OPUEHTUPOBAHHOE ~ COJAEpPKAHME  peau3yeTrcss B
npukiIaaHoM Moxayie (pasznen 9 «VccnenoBanue u XUMHUYECKUN aHAIA3 0OBHEKTOB
onochepn»).

OO6mieoOpazoBaTenbHas AUCIUIUIMHA «XUMUS» SIBISIETCS  00s13aTEIbHOM
YacThl0  00IIE00pa30BaTENIBHOIO IHMKJIA 00pa3oBaTeIbHOM MPOrpaMMbl B
cootBerctB ¢ DPI'OC CIIO 1o npogeccuu/cneyuansnocms 19.02.11
Texnonozua npoO0yKmoe numaHnus u3 pacmumeibHo20 ColpbAi.

Tpy10eMKOCTh JUCHUIUIUHBI « XUMUS» Ha YyriayOJICHHOM YPOBHE COCTaBJISIET
144 4aca, u3z kotopbix 89 yaca — 06a30BbIi MOIYNb (6 pa3nenoB) U 55 dacoB —
OpUKIaAHOW MOayNb (3 pasaena), BKIIOYAIOIIUNA MPAKTHUKO-OPUEHTUPOBAHHOE
COJEp’KaHUe, YCHIMBaWIIee NPOPUIbHYIO COCTaBISIOUIYI0 10 KOHKPETHOM
npodeccu WM CIeNHATbHOCTH. B coctaB W  0a30BOro © MPaKTUKO-
OpPUEHTHUPOBAHOTO MOJIYJISI BKJFOUEHBI Yachl, OTBOJUMBIC HA MPOMEKYTOUHYIO H
UTOTOBYIO MTPOBEPKY 3HAHUH, MPBOUMBIE B (JOpME dK3aMEHa.

[IpuknagHor Moaynb BKIOYaeT Tpu pasnena. Paszpmen 7. «KauecTBeHHBbIE
peakuuu OOHApyKEHUsI HEOPTraHWYECKUX U OpraHMYEeCKUX BeulecTB». Paznmen 8
«Xumus B OBITY M MIPOU3BOACTBEHHOM JEATEILHOCTH YEIOBEKa» peaanu3yeTcs s
Bcex mpodeccuii/cienuanbHOCTed Ha MaTepuane KeHCoB, CBS3aHHBIX C
DKOJIOTHYECKON 0€30HacHOCTBI0 UM OLIEHKOM IIOCIEACTBUM  OBITOBOM H
MPOU3BOJCTBEHHOM AESATENBHOCTH, MO OTpacisiM Oynaylied npodeccuoHanbHON
JEATEeIIbHOCTH 00y4aroUIuXCsl.

Tematuka pazaena 9 Bappupyercs 1Mo 00beKTy Oyayiiei mpodecCHoHaTbHON

NESATETLHOCTH CTYACHTOB — Ouochepa (KMBBIE OpPraHW3MbI) WM TexHoOcdepa
(TEXHOJIOTUYECKUE OOBEKTHI):

— Il YKpYIOHEHHBIX TPy cnenuansHoctel / mpodeccuit 19.00.00, 31.00.00,
32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00 pexomeHmyeTCS
temaTuka «MccienoBanre 1 XUMUYECKUN aHAIN3 00BEKTOB Onocheph»;

— JUI YKPYIHEHHBIX Tpynn cnenuanbHocte / npodeccuit 18.00.00, 20.00.00,
21.00.00, 22.00.00, 29.00.00, 54.00.00 pekomennyercs TeMatuka «lccnemoBanue
U XUMHUYECKUH aHAIN3 00BEKTOB TEXHOCHEPHD».



[leprog oOyueHuss © pacmpeleieHue IO CeMEecTpaM  Ompeessier
oOpa3zoBarenbHasi  OpraHM3alus  CaMOCTOSITENbHO, C  Y4YE€TOM  JIOTHUKH
dbopMHpOBaHUS TPEIMETHBIX PE3yJbTaTOB, OOMIMX M MPOPECCHOHAIBHBIX
KOMIIETEHINA,  MEXIPEAMETHBIX  CBA3CH C  JPYTUMU  JUCHUILUIMHAMU
0011e00pa3oBaTeILHOTO U 00IENPO(HECCHOHATHFHOTO ITUKIIOB YU4eOHOTO TIJIaHa.
1.2. Hean u muiaHupyemble pe3yJibTAThl OCBOCHUS JUCHUNIIMHBI
1.2.1. lean u 3agaun JUCUUIJIMHBI

@opMHUpPOBaHUE y CTYJCHTOB XHWMHYECKOM COCTABIIAIOLIEH €CTECTBEHHO-
HAay4YHOM KapTUHbI MHpa KaK OCHOBBI NPHUHATHA PEUICHUNA B KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUSX, OTBETCTBEHHOIO NTOBEICHUS B IPUPOIHOM CpeEAE.

3amauu AUCUMILIUHBI:

1) chopMupoBath NMOHUMaHUE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMUYECKHUX
IIPOIIECCOB U SIBJIEHUM B OKPY’KAIOLIEN Cpelie, HETOCTHOM HaAyYHOU KAPTUHBI MHUPA,
B3aMMOCBSI3M M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS NPOBOAUTH PACUETHl MO XUMHUYECKUM (QopMyliaMm u
YPaBHEHUSIM XMUMHUYECKHX PEaklHil, IUIAHUPOBATH U HUHTEPIPETUPOBATH
pe3ynbTaThl XUMUYECKHUX IKCIIEPUMEHTOB,

3) copMupoBaTh HABBIKM MPOBEACHUS XHUMHYECKUX IKCIEPUMEHTATBHBIX
MCCIIEIOBAaHUM ¢ COOIOICHUEM TPaBUII 0€30MaCHOr0 0OpallleHUs ¢ BEIIECTBAMU U
71a00paTOPHBIM 000PYI0BAHUEM;

4) pa3BuUTh YMEHHMS AaHAJIU3UPOBATH, OLEHUBATH, IMPOBEPATH HA
JIOCTOBEPHOCTH M 0000111aTh HH()OPMALIUI0 XUMUYECKOTO XapaKTepa U3 pa3IudHbIX
VCTOYHHKOB;

5) cdopmupoBaTh  yMEHHS  NPOTHO3MPOBATH  IIOCIEJICTBUS  CBOCH
NEATETbHOCTH W XWUMHUYECKHX TMPUPOJHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX
IIPOLIECCOB;

6) chopMupoBaTH MOHMMAHKUE 3HAYUMOCTU JOCTUKEHUN XMMHUYECKON HAYKH
Y TEXHOJIOTUH ISl pa3BUTHS COITMAJILHON U MTPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOCHUSA 001Ieo0pa3oBaTe/IbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

[IpeameTHbie  pe3ynbTaThl  OCBOEHHS OCHOBHOW  0Opa3oBaTeIbHOM
OporpaMMbl JJisi Y4eOHBIX NPEAMETOB HaA y2nyOleHHOM YpoeHe OPUEHTHUPOBAHBI
IPEUMYIIECTBEHHO Ha IMOATOTOBKY K TMOCIEAyomeMy NIpohecCHOHATEHOMY
00pa3oBaHUIO0, Pa3BUTHE UHAMBUIAYAIBHBIX CIOCOOHOCTEH OOyYarOIIUXCS MyTEeM
OoJiee ri1y00KOro, 4eM 3TO MpeycMaTpuBaeTCs: 0a30BbIM KypPCOM, OCBOCHHSI OCHOB
HAyK, CHUCTEMAaTUYECKUX 3HAHUM M CHOCOOOB ACHCTBUM, MPUCYIIUX JAHHOMY
yu4eOHOMY MPEIMETY.

1) chopMHUpPOBaHHOCTH MPEACTABICHUN: O MaTEpPUaIbHOM EIUHCTBE MHUpA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTH SIBIICHHW MPUPOJBI; O MECTE€ W 3HAYCHUU
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XUMHUU B CHCTEME €CTECTBCHHBIX HAYK M €€ POJM B OOECIEYCHUH YCTOWIMBOTO
Pa3BUTHS YEJIOBEYECTBA: B PEIICHUH MPOOJIEM IKOJIOTHUECKOU, IHEPreTUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B obecrieueHnn PalMOHAIIBHOTO
MIPUPOOTIOIL30BaHNS, B (OPMHUPOBAHUN MHUPOBO33PEHUS WU OOIICH KYJIBTYPHI
YelioBeKa, a TakKe HSKOJOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPENE;

2) BHaJCHUE CHUCTEMOW XHUMHUYECKHUX 3HAHUH, KOTOpas BKIIOYAET:
OCHOBOITOJIATAIONINE TOHATUS (JOMOJHUTENBHO K CHCTEME MOHSTHI 0a30BOro
YPOBHSI) - U30TOIbI, OCHOBHOE U BO30YKJIEHHOE COCTOSTHUE aToMa, TUOpUAU3aIuUs

aTOMHBIX opOuTaned, xumuueckas cBs3b ("C" u "T-CBsA3b", KpaTHBIE CBS3H),
MOJISIpHAass KOHUEHTpalus, CTPYKTypHas QopMyna, u3oMepus (CTpyKTypHas,
reomerpudeckas (IUC-TPaHC-U30MEPHS), TUIBI XUMUUYECKUX peakiuil (romo- u
reTeporeHHbIe, 00OpaTUMbIE U HEOOPATUMBIE), PACTBOPHI (MICTUHHBIE, JUCTIEPCHBIE
CUCTEMBI), KPUCTAJUIOTHJIPAThI, CTENEHb IUCCOLMALMHU, DJIEKTPOJIN3, KPEKUHT,
pUGOPMUHT); TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUECKHUE 3HAHMS,
JeXallie B OCHOBE IIOHMMaHUS IPUYHHHOCTH M CHUCTEMHOCTH XHMHYECKHUX
SBJICHUM, COBPEMEHHBIC IIPEACTABICHUS O CTPOCHHM BEUIECTBA HAa ATOMHOM,
MOJIEKYJIIPHOM W HAJAMOJIEKYJISIPHOM YpPOBHSAX; MPEJICTABICHUS O MEXaHU3Max
XUMHUYECKUX PEAKUUN, TEPMOJMHAMUYECKUX U KMHETHYECKUX 3aKOHOMEPHOCTSX
UX TPOTEKaHUs, O XUMHUYECKOM pPAaBHOBECHM, JHUCIEPCHBIX CHCTEMaXx,
(aKTOJOTMYECKUE CBEJCHHSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUM U 0Oe30MacHOM
UCIIOJIb30BaHUU BAXKHEHIINX HEOPTaHUYECKUX M OPraHUYECKUX BEIIECTB B OBITY U
OPAKTUUECKOM  JIEATEIbHOCTHM  YeJOBEeKa; OOIMMX  HAy4YHBIX  [PUHIMIIAX
XUMHUYECKOTO IPOU3BOJACTBA (HA MpPUMEpPE IPOU3BOACTBA CEPHOM KHUCIIOTHI,
aMMUaKa, METaHoJa, nepepadoTKu HEPTH);

3) cpopMUpPOBaHHOCTb YMEHHMI BBISBISATH XapaKT€pHble NPHU3HAKH U
B3aMMOCBSI3b M3YYECHHBIX MOHSITHI, MPUMEHSITh COOTBETCTBYIOLIME MOHATUS MPHU
ONMHMCAHUM CTPOEHHUS U CBOMCTB HEOPTAHMYECKUX M OPraHUYECKHUX BEIIECTB U HX
IIPEBPAILECHNN; BBIABIATH B3aHMOCBS3b XMMHMYECKMX 3HAHWW C MOHATUSAMH U
NPEICTaBICHUAMU APYTUX MPEAMETOB IjIsi 0ojieeé OCO3HAHHOIO MOHHMMAaHUS U
OOBSICHEHHsI ~ CYIIHOCTHM MAaTepUajbHOrO €IMHCTBA MHpa; HCIOJIb30BaTh
CUCTEMHbIE XMMHYECKHE 3HaHUS 1751 OOBSICHEHUS M MPOTHO3UPOBAHUS SIBICHUH,
MMEIOIINX €CTECTBEHHOHAYYHYIO IPUPOY;

4) chopMHPOBAHHOCTh YMEHUN HCIOJb30BATh HAMMEHOBAHUS XMMHYECKUX
COCIMHEHUI MEXIYHAPOJHOIO CO03a TEOPETHUUECKOW W MPUKIAAHOW XUMHUHU U
TPUBUAJIBHBIE HA3BaHUS BELIECTB, OTHOCIIIMXCA K HW3YYEHHBIM KJlaccaM
OpraHMYECKUX M HEOPraHMYECKUX COEAMHEHMI; HCIOJb30BaTh XHWMHUYECKYIO
CUMBOJIUKY JIJISl COCTaBJICHUS (POPMYJT HEOPTaHUYECKUX BEIECTB, MOJEKYISIPHBIX
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U CTPYKTYPHBIX (pa3BepHYTHIX, COKpPAIEHHBIX M CKEJETHBIX) (QopmMyn
OpraHWYECKUX BELIECTB; COCTABJIATHh YPABHEHHS XHMHUYECKHX pEaKIUud U
packpbiBaTh HUX  CYHIHOCTb:  OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMA
MOCPEJICTBOM COCTaBJICHUS AJIEKTPOHHOTO OajlaHca H3THX peakIuil; peakiuii
MOHHOTO OOMEHAa IYTEM COCTaBJICHHS HMX TOJHBIX M COKpPAILIEHHBIX HOHHBIX
ypaBHEHUH; peaKIil TUAPOIH3a, PEaKIHii KOMILIEKCOOOpa3oBaHus (Ha TpUMeEpe
TUAPOKCOKOMILJIEKCOB IIMHKA W QJIIOMUHUA); TOJATBEPKAATh XapaKTEpHbIE
XMMHAYECKME CBOWCTBA BEIIECTB COOTBETCTBYIOUIMMHU OJKCIIEPUMEHTAMU U
3aMUCSAMH YPABHEHUN XUMHUUYECKUX PEAKIINN;

5) chopmMupoBaHHOCT, YMEHUU KJIACCU(PUIUMPOBATH HEOPraHUYECKUE U
OpraHMYeCcKUEe BEUIECTBA M XMMHYECKHE PEaKIMH, CAMOCTOSITEIBHO BBHIOMPATH
OCHOBAHMSI U KPUTEPHUH I KJIaCCU(PUKAILIMU U3YYaeMbIX XUMUYECKUX OOBEKTOB;
XapaKTepU30BaTh COCTAB M BAXKHEWIINE CBOMCTBA BEUIECTB, NPUHAICKAIIMNX K
ONpEJENICHHBIM KJaccaM W TpylIiaM COEJUHEHUH (IIPOCThIE BEIECTBA, OKCHIBI,
TUAPOKCUJIBI, COJIM; YIJIEBOJOPOIBI, MPOCThiE A(QUPBL, COHUPTHI, (EHOIIBI,
aJIbJIETU]Ibl, KETOHbI, KAPOOHOBBIE KUCIIOTHI, CJIOXKHBIE 3(PUPHI, KUPBI, YIIIEBOBI,
aMHUHBI, AMMHOKHCJIOTBI, O€JIKM); MPUMEHSTh 3HAHHUS O COCTaBE€ M CBOMCTBax
BEIECTB  JUIl  DKCIEPUMEHTAIBHOM  IPOBEPKM  TMIIOTE3  OTHOCUTEIIBHO
3aKOHOMEPHOCTEH NPOTEKAHHUSI XHMHYECKMX PEAKIUd MW MNPOTHO3UPOBAHUS
BO3MOKHOCTEMN UX OCYIIECTBIICHHUS;

6) chopMUPOBAHHOCTh YMEHUI MOATBEPKIATh HAa KOHKPETHBIX MpPUMEpax
XapaKTep 3aBUCUMOCTH PEAKLIMOHHON CIOCOOHOCTH OPraHUYECKUX COEAMHEHUM OT

KPaTHOCTH W THMa KoBajieHTHOU cBsizu ("9" u " T-cBA3M"), B3aUMHOTO BIIUSHUS
aTOMOB U TpyNI aTOMOB B MOJIEKYJaX; a TaKkKe OT OCOOCHHOCTEH peanu3aluu
Pa3JIMYHBIX MEXaHU3MOB IIPOTEKAHUS PEAKLINN;

7) copMUPOBAaHHOCTh YMEHUN XapaKTEPHU30BaTh AJIEKTPOHHOE CTPOEHUE
aTOMOB (B OCHOBHOM M BO30Y)KJI€HHOM COCTOSSHUM) W HOHOB XUMHUYECKUX
saneMeHTOoB 1-4 mepuonoB Ilepmoamueckoit cuctemsl [[. M. MenaeneeBa u ux
BaJICHTHbIE BO3MOXKHOCTH, HCIONb3ys mnouarus "s", "p", "d-anmektpoHHbIE"
opOUTaIM, SHEPreTUYECKHE YPOBHU; OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XUMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMU COECAMHEHUN 10 EPUOAaM U
rpynnam;

8) BJIaJleHWE CUCTEMOW 3HAHMM O METOAAX HAYYHOTO IO3HAHMS SIBICHHIMA
IIPUPOJIBI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX MU YMEHMSMHU MPUMEHSTH ITH
3HAHMS TPU HKCIEPUMEHTAIBHOM HCCIEAOBAaHUU BEIIECTB U JUIsl OOBSICHEHUSA
XUMHYECKUX SIBJICHUN, UMEIOIINX MECTO B MPUPOJE, MPAKTUYECKON AEATEIbHOCTH
YeJI0BEKa U B TIOBCETHEBHOM JKU3HY,

9) cpopMuUpOBaHHOCTH YMEHHUU NPOBOJUTH PACUYETHl IO XUMHYECKUM
dbopMysiaM U ypaBHEHUSIM XMMHUYECKUX PEAKIMHA C MCIOJb30BaHUEM (U3HUECKUX
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BEJIMYMH (Macchl, 00be€Ma Ta30B, KOJMYECTBA BEIECTBA), XapaKTEPU3YIOIINX
BEILIECTBA C KOJWYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUID XUMHUYECKOU
dbopMyIbl BelIecTBa; pacyeThl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peakuuy, €ciau OJIHO M3 HCXOAHBIX BEIIECTB JAaHO B BHUAE pacTBOpa C
OMPEICICHHOW MAacCOBOM J10JI€ll pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(uMeeT mpUMeEcH); pacdyeThl MAcCOBOM WM OOBEMHOM M0JM, BBIXOAA MPOAYKTA
peaxIuu; pacyeTsl TeroBoro 3¢ dexra peakiuii, 00beMHBIX OTHOIICHU! T'a30B;

10) chopmMupoBaHHOCTHP YMEHHI MPOTHO3WPOBATh, AHAJIM3UPOBATH W
OLICHMBATh C TMO3UIMH 3KOJIOTMYECKOM O€30MacCHOCTH MOCHEACTBUS OBITOBOM H
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBA3aHHOM ¢ mepepaboTKoi
BEILIECTB; MCIOJIb30BaTh MOJYYEHHbIC 3HAHUS JJIsl IPUHATUS TPAMOTHBIX PEIICHUIN
npo0JieM B CUTYaIlUsX, CBI3aHHBIX C XUMUEH;

11) chopMuUpOBaHHOCTL yMEHUH CaMOCTOSITEIBHO IUIAHUPOBATH U
MPOBOAUTh XUMUUYECKUN OSKCIEPUMEHT (MOJy4YeHHUE W U3YyUYCHHE CBOWCTB
HEOPTaHUYECKUX M  OPraHMYECKUX  BEIIECTB, KAue€CTBEHHBIE  pEaKIUu
YTJIEBOJIOPOJIOB PA3JIUYHBIX KJIACCOB M KHUCIOPOJCOAEPKAIMNX OPraHUYECKHUX
BEILIECTB, PELICHHE  HKCHEPUMEHTAIbHBIX  3aJa4 [0  paclo3HABAHUIO
HEOPraHWYECKUX M OPTaHUYECKUX BEIIECTB) C COOJIOACHUEM MPAaBUI OE30MaCHOTO
oOpalieHusi ¢ BeleCTBaMH U J1a0OpaTOpHBIM 000pyJI0BaHUEM, (OPMYIUPOBATH
eI HCCIENOBaHUS, MNPEJOCTaBIsATh B pa3InyHOM  QopMe pe3ysbTaThbl
HKCIIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

12) chopMupOBaHHOCTh YMEHUN OCYIIECTBIISITH LEICHANPABICHHbBINA MMOUCK
XUMUYECKON nH(MOpMAINH B Pa3TUYHBIX UCTOUYHUKAX (Hay4YHas U yueOHO-Hay4YHas
JUTEpaTypa, CpencTBa MaccoBOW wuHQopMaiuu, cetb WHTepHET u apyrue),
KPUTHUYECKUA aHAIM3WPOBATh XMMUYECKYI0 WH(pOpmaIiuio, nepepabdaThiBaTh €€ U
HCIIOJIb30BaTh B COOTBETCTBUU C ITOCTABIICHHOM YUeOHOM 3a1aueii;

13) chopmMHupoBaHHOCTH YMEHUM OCO3HABaTh OMACHOCTh BO3JCHCTBUSI Ha
JKUBBIE OpraHU3MBbl OIpPEACIICHHBIX BEIECTB, IOHUMAas CMBICI TOKa3aTess
NpenebHON JTOMYCTUMOW KOHUEHTPALMHM, U TOSCHATh Ha IMPUMEpax CHOCOOBI
YMEHBILICHUSI W TMPENOTBPAlICHUST KX BPEIHOIO BO3ACHCTBHS HA OpPraHu3M
YEJI0BEKa.

[IpeameTHbie  pe3ynbTaThl  OCBOEHHS OCHOBHOW  0Opa3oBaTeIbHOMU
MpOrpaMMbl  JIOJDKHBI  O0ECIeYrBaTh BO3MOXKHOCTh JTAIbHEHIIIETO YCIENTHOTO
poeCCUOHAIBHOTO 00y4YeHUs U MPO(HECCUOHATBHOM eI TETLHOCTH.



Kon n
HauMeHOBaHHUe
bopmupyembIx
KOMIIeTeHI Ui

I[Inanupyembie pe3y/bTaThl 0CBOCHHS THCIUILIUHBI

Oﬁmue1

I[mculzm.mmapﬂme2

OK 01. Beibupatp
CHOCOOBI PeLICHHUs
3a7a4
npodeccroHanbHON
JeATEILHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIIMTAHUSI:
- TOTOBHOCTH K TpPYAY,
Tpyaoooue;

- TOTOBHOCTh K aKTUBHOM JEATEIbHOCTH TEXHOJIOTHYECKON H

OCO3HAaHUC LICHHOCTU MAaCTCpPCTBA,

colMaIbHOM HaIIpaBJICHHOCTH, CIIOCOOHOCTD HHUIOHUHUPOBATD,

IUIAaHUPOBaTb U CaMOCTOSITEJIbHO  BBIIOJHATH  TaKylo
NeSITeNbHOCTD;
- UWHTEpeC K pa3audHbiM cdepaMm TpodheCcCHOHATBLHOM
JeSITENIbHOCTH,
OBanagenue YHHUBEpPCAIbHBIMH y4eOHBIMU

NO3HABATEJIbHbIMH 1eHCTBUAMMU:

a) 6a30BbIe JJOTHYECKHUeE AeiiCTBHS.

- CaMOCTOATEeNIbHO (OPMYJIMPOBATH M AKTyaJIM3UpPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBAThH CYILIECTBEHHBIN NMPU3HAK WX OCHOBAHUS JUIS
CpaBHEHHsI, KJIJaCCU(PUKALUU U 0000I1IeHNS;

- OIpenensaTh LN JAEATEIbHOCTH, 3aJaBaTh MapaMmeTpbl U
KPUTEPUN UX TOCTUKEHUS;

- BBIABIATH  3aKOHOMEPHOCTH W NPOTUBOpEUYUss B
paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCHUTH JESATENBHOCTh, OLICHUBATh

OLCHUBATL  PUCKHU

KOPPEKTHBBI B

COOTBCTCTBUC  PE3YJIbTAaTOB  LCJIAM,

- BJIQJECTh CUCTEMOW XMUMHUYECKUX 3HAHUK, KOTOpPAsl BKIKOYAET:
OCHOBOIIOJIATAIONINE TIOHATUS (XMMHYECKHM JJIEMEHT, aToM,
3JIEKTPOHHAsI 000JI0UKa aToma, S-, P-, d-3JIeKTPOHHbBIE OpPOUTAIIH
aTOMOB, HOH, MOJIEKYJIa,
AJIEKTPOOTPHULIATEIBHOCTb,
CBSI3b, MOJIb, MOJISIPHAS Macca, MOJIIPHBIA 00BEM, YIIepOJHbIN
(GyHKIIMOHANPHAS ~ TPYIINA,
HU30MEpBI, TOMOJIOTHYECKUN psiZl, TOMOJIOTH, YIJIEBOJIOPOIHI,
KUCJIOPOJA- M a30TCOJEpXkAlIMe COECIUHEHHUS,
aKTUBHBIC BemiecTBa (YrJaeBOABI, JXUPBI, OEJIKHU), MOHOMED,
CTPYKTYpPHOE
COCJIMHEHMS, KPUCTAJUIMYECKas PEIIeTKA, THUIbI XUMHUYECKUX

BaJICHTHOCTD,
CTCIICHb OKHUCJICHHA, XHUMHYCCKasda

CKCJICT, paaukKal, HU30MCpus,

OHMOJIOTUYECKU

moJIMmeEp, 3BCHO, BBICOKOMOJICKYJIAPHBIC

peakiuii  (OKUCIUTETHbHO-BOCCTAHOBUTEIbHBIE,
peakiuu HOHHOTO OOMEHa),
ANEKTPOIUTHYECKAS

9K30- H
SHIO0TEPMUYECKHE, pacTBop,
ANEKTPOJIUTHI, HEDJIEKTPOIIUTHI,
JICCOITHAIIAS,

XUMHUYECKON pEaKIMH, XUMHYECKOe paBHOBECHE), TEOpUU U

OKHUCJIUTEIND, BOCCTAaHOBHUTED, CKOPOCTH
3aKOHBI (TGOpI/ISI XUMHUYCCKOT O CTpOCHI/ISI Opl"aHI/I‘IGCKI/IX BCIICCTB
A.M. bytnepoBa, TeOpHus SIEKTPOJUTHUECKOU ITHCCOIMAIINH,
nepuoanueckui 3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHHS
Macchbl), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUN SI3bIK XHUMHH,

(I)aKTOJIOI‘I/I‘-ICCKI/IC CBCIACHHA O CBOﬁCTBaX, COCTaBC, NMOJTYUYCHUHU U

! YkasblBatoTca NAMUHOCTHBIE U meTanpegmeTHble pesynbTaTtbl 3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B otrnaronbHoi dopme, popmmpyemble obeobpasoBaTeibHOM
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HOCJ'IG,I[CTBI/Iﬁ JACATCIIbHOCTH,
- pa3BUBATb Kp€aTuBHOC
KN3HCHHBIX HpO6J'IeM

MBIIIUICHUE TIpH  pPEHICHUHU
0) 0a30BbIe HCCEeI0BaTEILCKUE TeHCTBUS:

- BIIQJCTh HABBIKAMH  Yy4eOHO-HCCIEAOBATEIbCKONH |
NPOCKTHOM JIEATSIIbHOCTH, HABBIKAMU Pa3pEIICHUS TPOOIIEM;

- BBIABJIIATD HpI/I‘-II/IHHO'CHeI[CTBCHHBIe CBs3H )41
aKTyaJIM3UpOBATh 3aj1a4y, BBIJIBHIaTh I'MIIOTE3Y €€ PEIICHUS,
HaXOJWTh  APTYMEHTBhl  JJIS  JIOKAa3aTelbCTBa  CBOUX
YTBEPXKICHHIA, 3a/1aBaTh MTAPaMETPhl K KPUTEPUHU PEIICHUS;

- aHAJU3UPOBATh IOJYYCHHbIE B XOJC pECIICHHUS 3aauu
pe3yJbTaThl, KPUTUYECKH OIEHHBATh WX JIOCTOBEPHOCTD,
HpOFHO?;I/IpOBaTI) NU3MCHCHUEC B HOBBIX YCJ'IOBI/ISIX;

- YMGTB HCpCHOCI/ITI) 3HAHUS B HO3HaBaTeHI)Hy}O nu
HpaKTI/I‘ICCKyIO O6J13.CTI/I KU3HEACATCIIBHOCTH,

- YMETb MHTEIPUPOBATb 3HAHUA W3 pPa3HBIX IPEAMETHBIX
oOuacrei;

- BBIIBUTATh HOBBIC HJCH, TpeJiaraTh OpPUTHHAIBHBIC
TIOJTXO/IbI U PEIICHUS;

- CIIOCOOHOCTH UX UCIOJIL30BAHUS B IO3HABATEIHLHOM H

COLIMAIBHON MTPAKTHUKE

0€30I1aCHOM HCIOJIb30BaHUM BA)KHEHIINX HEOPraHMYeCKHX H
OpPraHWYECKUX BEILECTB B OBITY U MPAKTUUYECKOU JESITEIbHOCTH
YEJIOBEKa;

- YMETb BBIABIIATH XapaKTEPHbIC IMPHU3HAKM M B3aUMOCBA3b
U3Y4YEHHBIX IOHATHH, IPUMEHATH COOTBETCTBYIOIUME ITOHATHUSA
IIPU  OIMCAaHUM CTPOCHHUS U CBOMCTB HEOPraHMYECKUX U
U HX [PEBpPALCHUN; BBIABIATH

OpraHN4YCCKUX  BCILICCTB

B3aMMOCBSI3b ~ XMMHYECKHX  3HAaHMH €  HOHATUSAMH MU
IPEJCTAaBICHUAMU IPYTHX €CTECTBEHHOHAYUHBIX IIPEIMETOB;

- YMETh UCHOJb30BaTh HAUMEHOBAHUS XUMHUYECKUX COEIMHEHUN
MEX/YHAPOAHOTO COK03a TEOPETUUECKOM M MPUKIAJHOW XUMHUU
U TpUBHAJIbHbIE Ha3BaHMWs BAXKHEMIIMX BEIIECTB (ITHJIEH,
alleTHICH, TIMLEpUH, GeHol, popManbaeru, yKCycHas KHCII0Ta,
IJIMLUMH, YTapHbI Tra3, YIVIEKUCHbIM Ta3, aMMHak, TIalieHas
NUThEBAs cOJa U JApPYTux),

HU3BCCTh, HCETamcHasas H3BCCTDb,

bopmyIbI
BEILECTB, YPaBHEHUS XHMHYECKHX pEaKLIUil, OOBSICHATH WX

COCTaBIIATh HEOPraHWYECKUX U  OpPraHU4EeCKUX
CMBICJI; TOATBEPXKAATh XapPAaKTEPHbIE XUMHUYECKUE CBOMCTBA
BEILECTB COOTBETCTBYIOIIMMH DKCIIEPUMEHTAMHM U 3aIUCAMU
YPaBHEHUN XUMUYECKUX PEAKIUN;

- yMEThb
HEOPraHWYECKNX M OPraHWYECKMX BEHIECTB K OIPEICICHHBIM

YCTaHABJIMBATh  MPUHAMICKHOCTh  M3YyUYECHHBIX
KJIaccaM M TpyniiaM COEMHEHUM, XapaKTepU30BaTh UX COCTaB U
BOKHEHIIME CBOWMCTBA; OMPENECIATh BUAbl XUMHYECKHUX CBS3EH
(koBajieHTHasi, WMOHHAsA, METAJUIMYECKas, BOJOPOJHAsA), THUIIbI
KPUCTAJUIMYECKUX  PELIETOK KIIacCU(UITUPOBATH
XUMHUYECKHE PEAKIUU;

- C(I)OpMPIpOBaTL MNPpEACTABJIICHUA: O MATCpUAJIbHOM CIHHCTBC

BEILIECTB;

MHpa, 3aKOHOMCPHOCTAIX U ITO3HABAEMOCTHU SIBIICHHI mpupoasl; O
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MeCT€ M 3HAUYE€HUHM XMMUHU B CHUCTEME €CTECTBEHHbIX HAyK U €€
poau B 00eCHeYeHUH YCTOHYMBOIO Pa3BUTUS YEJIOBEUECTBA: B
peLIeHUH NTPO0IIeM KOJIOTMUECKON, FHEPTeTUUECKO U MUILIEBOI
0e30macHOCTH, B Pa3BUTUU MEAMLMHBI, CO3/JaHUM HOBBIX
MaTepHajoB, HOBBIX HMCTOYHUKOB SHEPrHHM, B 0OeCHeueHUH
pPalMOHATIBHOTO  MPHUPOJOIONB30BaHMUs, B  (OPMHPOBAHUHU
MHUpPOBO33pPEHUSI W OOIIEH KyJIbTyphl 4eJIOBEKa, a TaKxKe
HKOJIOTUYECKH 0OOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3[J0POBBIO
U IIPUPOJIHON Cpefe;

- BJIQJIETh CHUCTEMON XMMHUYECKMX 3HAHWM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAOLINE TOHATUS (JAONOJIHUTEIBHO K CHCTEME
HNOHATUI  0a30BOro ypoBHA) - H30TOIBI, OCHOBHOE H
BO30Y)KJIEHHOE COCTOSIHUE aToMa, TuOpuau3anus aTOMHBIX
opbutanei, xumuueckass cBsa3p ("¢ " u "", kpaTHblE CBS3M),
MOJISIpHAsi KOHLEHTpAIMs, CTPYKTypHas (opMmyia, H30MEpHs
(cTpyKTypHasi, reoMerpuyeckasl (LUC-TPaHC-U30MEpUsi), THIIbI
XMMHUYECKUX peakluil (roMo- M TreTeporeHHble, o0paTUMble U
HEOOpaTUMBbIE), PacTBOPBI (MCTHHHBIE, JAUCIEPCHBIE CHCTEMBI),
KPUCTAJJIOTUAPATBL,  CTENEHb  JUCCOLMALMH,  DJIEKTPOJIU3,
KPEKUHT, PU(OPMUHT); TEOPHUM M 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHYECKUE 3HAHMS, JIEKAIlMe B OCHOBE IOHUMAaHUs
INPUYMHHOCTY M CHUCTEMHOCTHM  XMUMHYECKHUX  SIBIICHUH,
COBpPEMEHHbIE TMPEJICTABJIECHUS O CTPOEHUU BellecTBa Ha
aTOMHOM, MOJIEKYJSIPHOM M HAJMOJEKYJISIPHOM YpPOBHSX;
IPEICTaBICHUsT O  MEXaHW3MaxX XMMHMUYECKHX  peakLui,
TEPMOJMHAMHYECKUX ¥ KHHETUYECKMX 3aKOHOMEPHOCTIX HX
IIPOTEKAaHUs, O XUMHYECKOM PpAaBHOBECHM, JAMCIIEPCHBIX
cucreMax, (pakTOJIOIMYECKHE CBEIEHHUS O CBOICTBax, COCTaBe,
MOJIyYUeHUH U  OE30MacCHOM  HCIIOJIb30BAHMM  Ba)KHEHIINX
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HEOPraHMYECKUX U OpraHMYeCKUX BEUIECTB B ObITY H
IPAKTUYECKOM JESITEIbHOCTH YEeJIOBEKa; OOLIMX Hay4yHbIX
OPUHIUIAX ~ XMMHUYECKOro  IMpOU3BOACTBa (Ha  IpUMepe
IIPOM3BOJCTBA  CEPHOM  KHUCIOTHl, AaMMMaKa, METaHoOJa,
nepepadoTKu HEPTH);

- YMeTh MpPOBOJIUTH PACUeThl MO XMMHUYECKMM (opMmyiaM u
YPaBHEHUSAM  XMMMUYECKHUX  pEeakUud C  HUCIOJb30BaHUEM
¢u3nyeckux BeJMYMH (Macchl, O0beMa TIa30B, KOJIMYECTBA
BEIIIECTBA), XapaKTEPU3YIOLIMX BEIIECTBA C KOJMYECTBEHHOM
CTOPOHBI: pacueThl MO HAXO0XKJIECHUIO XUMHUYECKOH (GopMyIibl
BEIIIECTBA; pacyeTbl Macchl (0ObeMma, KOJIMYECTBa BEIIECTBA)
IPOAYKTa pEeaKkUH, €CJIM OJHO U3 HCXOAHBIX BEILECTB JIaHO B
BHJIE pacTBOpa C  ONPENCICHHOM  MacCcoBOW  JoOJed
pacTBOPEHHOTO BeMIECTBA WJIM JaHO B M30BITKE (MMeeT
IIPUMECH); PAacyeTbl MAaccoBOM WJIM OOBEMHOH J10JIM BbIXOJA
NPOAYKTa PEaKIHH;, pacyeThl TeIIoBOoro s¢¢dekra peakuui,
00BEMHBIX OTHOLIIEHUH Ta30B;

- YMETb BBIABIATH XapaKTEpHbIE IPU3HAKM M B3aWMOCBS3b
W3YYEHHBIX IOHATUH, NMPUMEHATH COOTBETCTBYIOIIUE ITOHATHS
IIpY ONHCAaHUU CTPOEHUS M CBOWCTB HEOPraHWYECKUX U
OpraHMYeCKUX BEUIECTB M MX T[pEeBpallleHUu; BbIABIAThH
B3aMMOCBSA3b  XMMHYECKMX  3HaHMM C  MOHATHSAMH U
MIPEJICTAaBICHUSIMU JIPYTUX NPEAMETOB Uid 00Jiee OCO3HAHHOTO
MOHUMAaHUS U OOBACHEHUS CYLUIHOCTH MaTepUaIbHOTO €IUHCTBA
MHUpPa; HCIOJb30BaTh CUCTEMHBIE XWUMUYECKHUE 3HAaHUA IS
OOBSICHEHUSI W NPOTHO3UPOBAHUS  SBJICHUH, HMEIOMIUX
€CTECTBEHHOHAYUYHYIO IPUPOLY;

- YMETh UCIOJIb30BaTh HAUMEHOBAHUS XUMUYECKUX COECIUHEHUM
MEXKIYHApOJHOTO COK3a TEOPETUYECKON M MPUKIAJHON XUMHH
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Y TPUBUAJIBHBIC HA3BAHUS BEUIECTB, OTHOCAIIUXCA K U3YYCHHBIM
KJlaccaM OpPraHMYeCKUX U HEOPraHWYECKHX COCAUHCHUI;
WCIOJIb30BaTh XMMUYECKYKD CHUMBOJIUKY JUUIi COCTaBJICHUS
dbopMyll  HEOPraHMYECKUX  BEIIECTB, MOJEKYISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTBHIX, COKpAIIEHHBIX M CKEJIETHBIX)
GbopMyll  OpPraHWYECKHX BEIIECTB; COCTABIATH YpPaBHEHHS
XMMHYECKMX  PEaKIUMd W  PacKpblBaTb MX  CYIIHOCTH:
OKHMCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH  MOCPEICTBOM
COCTaBJICHHUS 3JIEKTPOHHOTO OajaHca ATHUX PEaKIHi; peaKIui
MOHHOTO OOMEHa TIyTEeM COCTaBIEHUS WX TONHBIX U
COKpallleHHbIX MOHHBIX YPaBHEHMI; peakuuid TUIpoJIn3a,
peakiui KOMILIEKCOOOPa30BaHUs (Ha npuMepe
TUAPOKCOKOMIUIEKCOB IMHKA M aJIOMHUHHS); TOJATBEPKAAThH
XapaKkTEepHbIE XUMHUYECKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH W 3alHUCSMU YPABHEHHI
XUMHUYECKUX PEAKIIUIL;

- YyMeTh KIacCHU(UIMPOBATh HEOPTraHUYECKHE U OpPraHUYeCKHe
BEIIECTBA M XWMUYECKUE PEAKIIMH, CAMOCTOSITEIHHO BHIOMpATh
OCHOBaHUS M KpUTEpUU IS KIACCUPUKALUUA H3y4aeMBbIX
XUMHUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTAB M BaKHEUIITHE
CBOICTBa BEMIECTB, MPUHAICKAIINUX K OMPEICIICHHBIM Klaccam
W TpynmaMm coeAuHeHWuW (IpOoCThie  BEMIECTBA, OKCHUJIBI,
TUAPOKCHUJIBI, COJIH; YTJIEBOJIOPOIbI, TPOCThIE 3(HUPHI, CIUPTHI,
(heHOoBI, albJIeTUIbl, KETOHBI, KAPOOHOBBIE KUCIOTHI, CIOKHBIC
3GUpPBI, KHUPHI, YIIEBOAbl, AMUHBI, AMHUHOKHUCIOTHI, OENKH);
MPUMEHATh 3HAaHUS O COCTAaBE M CBOWCTBAaxX BELIECTB IS
OKCIEPUMEHTAIIBHOM  INPOBEPKM  THUIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEW  NPOTEKaHUS XUMHUYECKUX pEakKuuhd |
MPOTHO3WPOBAHUS BO3MOKHOCTEN UX OCYILIECTBICHUS;

13




- yMeThb MOATBEPXkJaTh Ha KOHKPETHBIX MpUMEpax XapakTep

3aBHCHUMOCTH  PEAKIMOHHOM  CHOCOOHOCTHM  OpPraHMYECKUX
COCIMHCHUH OT KPaTHOCTHU M THMa KoBajeHTHOH cBs3u ("T " u
""), B3aMMHOTI'O BJIMSIHUSI aTOMOB U IPYII aTOMOB B MOJIEKYJIaX; a
TaKkKe OT OCOOCHHOCTEW peasiv3alluu Pa3IMYHbIX MEXaHU3MOB
IIPOTEKAHUs PEAKLIUM;

- YMETh XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHUE aTOMOB (B
OCHOBHOM U BO30YXXICHHOM COCTOSIHUM) M MOHOB XMMHYECKHUX
sanemMeHtoB 1 - 4 mepuonoB Ilepuomnueckoit cuctemsr .M.
MeHngeneeBa W WX BaJ€HTHbIE BO3MOXHOCTH, HCHOJIb3Ys
nousaTus "s", "p", "d-anexTpoHHBIE" OpOUTANIH, YHEPTETUUCCKUE
YpOBHU; OOBSACHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB
XUMUYECKUX DJIEMEHTOB U O0pa3yeMbIX HUMHU COEAUHEHUH I10

IIEPUOJIaM U IpyIIIaM;

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE
CpEJCTBA MIOUCKA,
aHanu3a u
UHTEpIIpeTaluu
uH(pOopMaluu U
UH(pOpMallMOHHbIE
TEXHOJIOTHH IS
BBITNIOJTHEHMSI 3a/1a4
npodeccCuoHaNBHOM
JESATEIILHOCTH

B o06s1acTH EHHOCTH HAYYHOT'O MO3HAHUS:

- copMHPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH W OOIIECTBEHHOM
OCHOBaHHOTO JHaJIore KYJBTYD,
MecTa B

IMPAKTHUKH, Ha

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MOJIUKYIBTYPHOM MUPE;

- COBEpUICHCTBOBAHUE SI3BIKOBOM M UYUTATEIbCKON KYJIbTYpPBI
KakK CpeI[CTBa B3aI/IMOI[eI>'ICTBI/I$[ MC)K]:[y JJFIOAbMU U TIO3HAHUA
MUpa;

- OCO3HaHUE LIEHHOCTU HAYYHOU AESATEIbHOCTH, TOTOBHOCTH
OCYUIECTBIISITh MIPOEKTHYIO Hu HCCJIE10BATENIbCKYIO
JeATEeITbHOCTh UHANBUIYAIBHO U B TPYIIIE;

OBaagenue

YHUBEPCAJIbHBIMH y4eOHbIMHU

MMo3HAaBaTECJIbHbBIMHA )]BﬁCTBI/lHMP[Z

- YyMETh IUIAHUPOBATh U BBIMOJIHATH XUMUYECKUN SKCIIEPUMEHT
(mpeBpailleHusi OpPraHUYECKHUX BEIIECTB
MOJIy4YeHUE ATUJIEHA M U3YYEHHE €ro CBOMCTB, KaYyeCTBEHHbIE
peakuuu Ha KpaxMmai, YKCYCHYIO
neHatypanusi O€NTKOB TIPW HArpeBaHWM, IIBETHBIE pEaKIUU
OENIKOB; TPOBOJUTH PEAKIIMHM HOHHOTO OOMEHa, OMpEeNesaTh

IIpu  Harpe€BaHUMU,

AJIbACTHUABI, KHCIJIOTY,

Cpely BOJHBIX PACTBOPOB, KaUECTBEHHBIE PEAKIIUU Ha Cylabdar-,
KapOOHaT- W XJIOPUJ-aHUOHBI, HA KATHOH aMMOHHUS; pEIIaTh

OKCIIEpUMEHTANIbHBIE  3a7auu 1o TemMaM "Metamnsl" u

"Hemeramnsl") B COOTBETCTBUU C TEXHUKH
0€30MacHOCTH TIpH OOpAIlleHUH C BEIECTBAMH U JTA00PATOPHBIM

MNpEaACTaBJIATL  PE3YJIbTaTbl XUMHYCCKOT'O

mpaBuJIaMHn

obopynoBaHueM;
IKCIEPUMEHTa B (OpPME 3alUCH YPaBHEHHI COOTBETCTBYIOIIUX

peakuuii ¥  (GOpMYIHpPOBAaTH BBIBOJBI HAa OCHOBE JTHX
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B) padora ¢ unopmaumeii:

- BJIaJICTh HaBbIKAMHU IOJIy4€HUs WH(OPMALIUU U3 UCTOUHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbBHO OCYIIECTBIIATH IOUCK,
aHau3, CHCTEMATHU3aLUI0 M HMHTEPIpETAluio HH(OpMaIu
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

- co37aBaTh TEKCTHl B pa3IM4YHBIX dopMmarax C Y4eTOM
Ha3HAa4YCHUS WHQOpPMAIMM W IEJICBOW ayIuTOpUHU, BhIOMpas
ONTUMAJIBHYIO (POPMY IIpeICTaBICHUS U BU3yalH3alUy;

- OIICHUBATh JJOCTOBEPHOCTH, JIETUTUMHOCTh WH(pOpMAIUH, €€
COOTBETCTBUE MPABOBBIM U MOPATbHO-ITHUYECKUM HOPMaM;
CpencTBa UH(OPMALIMOHHBIX u

KOMMYHUKAIIUOHHBIX TEXHOJIOTHH B PCLHICHUHN KOI'HUTHBHBIX,

- HUCIIOJIB30BAThb

KOMMYHUKATHBHBIX n OpraHn3allMOHHBIX 3aaa4d C

coOII0ICHUEM TpeOoBaHUI SPrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, THTHEHBI, PecypcocOepeKeHUs, MPaBOBBIX H
ATHYECKHX HOPM, HOPM HH(POPMALIMOHHOM O€301acHOCTH;

- BJIaJIeTh HaBbIKaMM PAcllO3HaBaHUA U 3aIlUTHl HH(popMaIuy,

nH(MOPMaIIMOHHON 6€30MaCHOCTH JTUYHOCTH;

pe3yJbTaToB;
- yMeThb  aHANU3UPOBATh  XUMHUYECKYI0  HH(OpMAIUIO,
MOJIyYaeMyI0 U3 pa3HbIX HCTOYHUKOB (CPEICTB MaccOBOi
uHpopmanuu, cetb IHTEpHET U apyrue);

- BJIaAICThb OCHOBHBIMU MCTOAAMHU HAYYHOI'O IMO3HAHUA BCIICCTB U
XMMUYECKHUX SIBJICHUH (HaOJI0/IeHHE, N3MEPEHUE, SKCIIEPHUMEHT,
MOJICIIUPOBAHUE);

- YMeThb HIpPOBOAMUTH pacueThl MO XUMHYECKUM (opmynam Hu
YpaBHEHUSIM peakuuii ¢
buznuecKkux XapaKTepU3yIOIIMX  BellecTBa ¢
KOJIMYECTBEHHOM o0bema (HOpMaJIbHBIE

XUMHNYCCKHX HCIIOJIBb30BaHUEM

BCJINYHH,
CTOpPOHBI: MAacCCBhI,

YCJ'IOBI/ISI) ra3oB, KOJIM4YCCTBA BCIICCTBA, HUCIIOJIB30BaTb

CUCTCMHBIC XWMHWYCCKHUC 3HAHWA I IIPUHATUA pGHICHI/Iﬁ B
KOHKPCTHBIX JXU3HCHHBIX CHUTYyallUAX, CBA3aHHLIX C BCHICCTBAMU
" X IPUMCHCHHUEM

- YMCTb CaMOCTOATCIBHO

IJIAaHUPOBATh u IMpOBOANUTH

XUMHUYECKHM SKCIICPUMCHT (HOHy‘leHI/IC U U3YUYCHHUC CBOMCTB

HCOPTaHUYCCKUX UW OpPTraHUYCCKUX BCHICCTB, KAYCCTBCHHBIC
peaknuu yriieBoaopoaoB PAa3JINIHBIX KJI1aCCOB u
KHCJIOPOACOACPKAIINX OpraHU4YC€CKUX BCIICCTB, peaieHuce

OKCHCPUMCHTAJIBHBIX 3a/1a4 MO0 PAaClIO3HABAHUIO HCOPTraHUYCCKUX
Y OpPraHMYECKUX BEUIECTB) C COOOICHHEM MPAaBUIl OE30MACHOTO
oOpallleHus1 C BeLIeCTBaMU U J1abOpaTOPHBIM O0OpYIOBAaHHUEM,
dbopMyupoBaTh  IENH
pa3nu4YHOl (hopMe pe3ysbTaThl FKCIEPUMEHTA, aHATTU3UPOBATH U

UCCIIEIOBaHMsI, IMPENOCTaBIATh B
OLICHUBATbh UX IOCTOBEPHOCTH;

- YMETb OCYLIECTBIISATH LEJICHANIPABICHHBIN OUCK XUMHUYECKOU
uHpOpMALlUK B PA3JIMYHBIX HCTOYHUKAX (Hay4yHas M y4eOHO-
HayyHas JMTepaTypa, CpeicTBa MaccOoBOM HH(OpMalUH, CETh
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WNHTepHeT U apyrue), KpUTHYECKU aHATU3UPOBATH XUMHUYCCKYIO
nHpopmanuo, rnepepabareiBaTh €€ U
COOTBETCTBUH C TIOCTABJICHHON y4eOHOM 3a1a4eii;

HCIIOJIB30BaThb B

- BJIAJICTh CHUCTEMOM 3HAHMM O METOJAaxX HAy4YHOrO MO3HAHUS
SIBJIEHUW TPUPOABI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax MU
YMEHHUSIMH TPUMEHSTh 3TH 3HAHUS IPU SKCIEPUMEHTAIBHOM
HCCIENOBAHUNA BEIIECTB H I OOBICHEHHI XHUMHYECKUX
(S 0111704 NpUpoOAEC  MPAKTHYECKOU
JIeSITEILHOCTH YSJIOBEKA M B IOBCEIHEBHOM JKU3HH;

SIBIICHHH, MECTO B

OK 04. DddexTuBHO
B3aUMO/ICHICTBOBATh U
pabortatsb B
KOJUICKTHUBE U
KOMaH/JIe

- TOTOBHOCTh K CaMOpa3BUTUIO, CaMOCTOSITEIbBHOCTH U
CaMOOIIPE/ICIICHUIO;

-OBJIQJICHUE HaBBbIKAMH y4e0HO-MCCIIeI0BATEIBCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;

OBiagenue
AeMCTBUAMMU:
0) coBMeCTHasi 1eATeJIbHOCTD!

- TIOHMMATh M HCIMOJIb30BAaTh NPEUMYLIECTBA KOMAHIHOM U
WHAUBUAYAIbHON paboTHI;

Ociun

YHUBEpPCAJTBbHBIMHA KOMMYHUKATUBHBIMHA

- MNPpUHHUMATDH COBMECTHOM ACATCIIbHOCTH,

OpraHM30BBIBATH W KOOPAMHUPOBATH JEHUCTBHUS IO €€
JOCTH)KEHHIO: COCTABJIATh IUIAH JEHCTBHM, paclpenessaTh
pOJIM ¢ Y4ETOM MHEHUH YYaCTHHUKOB OOCYXAAaThb Pe3yjbTaThbl
COBMECTHOM paboThI;

- KOOpPAMHHUPOBAaTb M BBHINOJHATH pPadOTy B YCIOBMSIX
peanbHOro, BUPTYaJIbHOT'O u KOMOHWHUPOBAaHHOTO
B3aUMOJICUCTBUS;

- OCYLIECTBIIATh IO3UTUBHOE CTPATETHYECKOE ITOBEICHUE B
pa3siIMYyHBIX  CHUTyalUsAX,  [pPOSABIATbL  TBOPYECTBO U

BOOOpakeHne, ObITh MHUITUATUBHBIM

- YMETh IUIAHUPOBATH U BBINOJIHATH XUMHYECKUN 3KCHEPUMEHT
(mpeBpailleHusT OpPraHUYECKHUX BEHIECTB TMpPU HarpeBaHUH,
MOJIydYeHUE ATWICHAa M U3YYCHHE €ro CBOMCTB, KauyeCTBEHHBIC
Kpaxmajl, YKCYCHYIO
JeHaTypanusi OCJIKOB TIPH HAarpeBaHWH, IIBETHBIC PEaKIUU

peakuuu Ha  aJbAETUAbl, KHCIIOTY;
OCJIKOB; TPOBOJUTH PEAKIIMM HOHHOTO OOMEHa, OMpENEsATh
Cpelly BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIMK Ha Cylbdart-,
KapOOHAaT- M XJIOPUA-aHHOHBI, Ha KaTHOH aMMOHMS; pelaTh
JKCIIEpUMEHTANIbHBIE 3aJauM 1o TeMaMm "Mertamsl" u
"Hemeramnbl") B COOTBETCTBUM C MpaBWIAMH  TEXHUKHU
0€30MacHOCTH IpHU OOpAIllEHNHU C BELIECTBAMH U J1a00paTOPHBIM
000pyI0BaHUEM; XUMHUYECKOTO
SKCIIEpUMEHTa B (pOpME 3amMcH ypaBHEHUN COOTBETCTBYIOIIHX

NpEaACTaBIATE  PE3YJIbTaTbl

peakuuii ¥  (QOpMyNIMpPOBAaTH BBIBOJABI HAa OCHOBE JTHX

pe3yJbTaToB;
-yM€Th  CaMOCTOATENIbHO  IUIAHUPOBaTb U IPOBOJUTH
XUMUYECKUNM SKCHEPUMEHT (TOJIydeHHE M HU3Y4YeHHE CBOMCTB

HCOPTraHUYCCKUX UW OpPTraHUYCCKUX BCHICCTB, KAYCCTBCHHBLIC
pcaknuu yriieBoaopoaoB Pa3JIMIHBIX KJ1aCCOB )51
KHCJIIOPOACOACpKAIINX OpPraHu4€CKux BCIIICCTB, peaicHuc
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OsBJianenue
JelCTBUSIMU:
I') NPHHATHE ce0s M IPYTHX JIKO/Ieid:

YHHBepPCAJbHBIMU peryJasiTUBHbIMH

- IPUHUMAaTb MOTHMBBI M AapryMEHTBl JPYIUX IJIIOAEH IIPH
aHaJIU3€e PE3yNbTATOB IEATEIBHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JIPYTUX JIOACH Ha OIINOKHY;
- pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C TO3UIMH JPYTroro
YEJI0BEKa;

9KCIIEPUMEHTAIbHBIX 33][a4 110 PACIiO3HABAHHIO HEOPraHUIECKUX
U OPraHUYeCKUX BEIIECTB) C COOIIOICHUEM MPABUI OE30M1aCHOTO
oOpailieHus ¢ BelIeCTBAMH M JIAOOPATOPHBIM 00OPYIOBAHUEM,
dbopMynmupoBaTh  LENH
paziuyHoi (hopMe pe3ysIbTaThl IKCICPUMEHTA, aHATU3UPOBATH U

HNCCIICA0BaHuMsI, npeaoCTaBJIATh B

OLICHUBATb UX NOCTOBCPHOCTD,

OK 07.
ConencTBoBaTh
COXPaHEHHUIO
OKpY>Karollen Cpeibl,
pecypcocOepereHuIo,
IPUMEHSTH 3HaHUA 00
U3MEHEHHUHU KJIMMaTa,
MPUHIIUIIBI
OepexIIMBOrO
IPOM3BOJICTBA,

3¢ PeKTUBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYaITUSIX

B 00.1acTH 3K0710rH4€CKOTr0 BOCIIUTAHMSA

- cOpMHUPOBAHHOCTH IKOJOTUYECKON KYJIbTYPHI, TOHUMAHHE
BIUMSHUS ~ COLMAIBbHO-DKOHOMHYECKMX  IPOLECCOB  Ha
COCTOSIHUE€ NPUPOJHOW M COUMAIBHOW Cpelbl, OCO3HAHUE
I00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPpobieMm;

- IUJAHUPOBAHUE U OCYLIECTBJICHUE IEUCTBUM B OKPYKAIOIIEH
cpelne Ha OCHOBE 3HAaHMs LEIed YCTOMYMBOIO pa3BUTHUSA
YeJI0BEUECTBA;
aKTUBHOE  HENpPHUATHE
OKpYXKarolleu cpere;

- YMCHHUC NTIPOTHO3UPOBATH He6J'Ial"OHpI/I$ITHBIe OKOJOTHYCCKHUC

JNIEUCTBUN, TPUHOCAIIMX  BpEX

MOCJIEACTBHS MPEANPUHUMAEMBIX JAEHCTBUH, MPEAOTBpalIaTh
HX;

- paclIUpEeHHE OIbITa JEATEIIbHOCTH  JIKOJOTHYECKON
HaIpPABJIEHHOCTH;

- OBJIaJICHUE HABBIKAMH YUEOHO-HCCIIEI0BATENBCKOM, IPOEKTHOM U

COITMATLHOM AeSITEIIFHOCTH;

- copMUPOBATH MPEACTABICHUS: O XUMUYECKOM COCTaBJISIONICH
€CTECTBEHHOHAYYHON KapTHUHBI MUpa, POJM XUMHUH B MO3HAHUU
SBIIGHUN TPUPOABI, B (POPMHUPOBAHUU MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHOH TPaMOTHOCTH, HEOOXOJMMOI

JUIS ~ pEHICHUs TMPaKTHYECKUX 3aAad W OKOJIOTHYECKH
000OCHOBAHHOI'O OTHOILIEHUS! K CBOEMY 3JJ0POBBIO M MPHUPOIHOMN
cpene;

- yMeTh cOOJIOAATh MpaBWila KOJIOIMYECKH LeJ1eco00pa3Horo
NOBEJCHUsT B OBITY W TPYAOBOM JEATENBHOCTH B IEIAX
COXpPaHEHMsI CBOErO 3JI0pPOBbS U OKPYXKAIOIIEH NPUPOAHON
YUUTBIBaTh  OMACHOCTb  BO3JEHCTBUSA KUBBIC
BELIECTB,

Cpepl; Ha

OpFaHI/I3MI)I OHPGI[GJIGHHBIX IIOHHUMas CMBICJT
MoKa3arelisi NpeesIbHON T0MYCTUMON KOHIIEHTPALINY;

- YMGTI) HpOFHOSI/IpOBaTI), aHaJ'II/I3I/Ip0BaTB U OI€CHHUBATh C
MO3UIIAI DKOJOTNUECKO 0€30IaCHOCTH MMOCIEACTBHUS OBITOBOU U
MIPOU3BOJICTBEHHON JIEATENIHHOCTH YEJOBEKa, CBSI3aHHOW C
nepepaboTKOM BelecTB; UCIOIB30BATh MOYYCHHbBIE 3HAHUS JITIS
OPUHIATHS TPAMOTHBIX peIIeHWH mpodiieM B
CBSI3aHHBIX C XUMHCH;

- YMCTb OCO3HAaBaThb OIACHOCTb BO3ACHCTBUS Ha JKHBEIC

CUTyalusix,

OpTraHHU3MBbI OMMpECACIICHHBIX BCIICCTB, IIOHHUMas CMBICJI
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nokKasareis HpeHeHLHOﬁ HOHYCTHMOﬁ KOHICHTpalnu, u
IIOACHATD Ha mpumMepax CIIOCOOBI YMCEHBIICHHUA u
NpeaoTBpalICHHUA WX BPEAHOI'O BOSHeﬁCTBHH Ha OpraHusm
YCJIO0BCKaA.

[IK 3.1. IIpoBouTH
OpraHu3aIOHHO-
TEXHUYECKUE
MEPOTIPUATHS [
obecrniedeHust
J1a00paTOPHOTO
KOHTPOJISI Ka4ecTBa
1 0€301acCHOCTH
CBIPBS,
nony(haOpuKaToB u
FOTOBOM IIPOIYKIIUU
B IIpolLiecce
MIPOU3BOJICTBA
MPOJYKTOB MUTAHUS
U3 PaCTHTEIHLHOTO
CBIPBSI.

[IK 3.2. TIpoBoauTh
nabopaTopHbIe
HCCIIeI0BaHUS
Ka4yecTBa u
0e30macHOCTH
CBIPBS,
noiry(habpuKaToB u
TOTOBOM MIPOJYKLIUH
B IIpoLiecce
MIPOU3BOJICTBA
MPOAYKTOB MTUTAHUS
U3 PaCTUTEITHHOTO
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CBIPBSL.

[IK 4.2.
[InanupoBaTh
BEITIOJTHEHUE paboT
WCIIOJTHUTEIISIMH.

I1K 4.3.
Opranu3oBbIBaTh
paboTy TpyI0BOTO
KOJUJICKTHBA.

[1IK 4.4.
KonTtponuposath
XOJl ¥ OIICHUBATh
pe3ynbTaThl paboThl
TPYIOBOTO
KOJUIEKTHBA.

[IK 4.5. Bectu
Y4ETHO-OTUETHYIO
JOKYMEHTALUIO.
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2. CTpyKTYypa H cojeprkaHue 001eo0pa3oBaTeJbHOM AUCHUILTHHBI « XUMUS»

2.1. O0beM TUMCHUILVINHBI U BUABI Y4eOHO# padoThl

Bua yueOHoii padoThI

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 144
B T.4.

OcHoBHOe coJep:kaHue 81
BT. 4..

TEOpeTUIeCcKoe o0ydeHne 34
MIPaKTUYECKHE 3aHATHS 33
B T.4. KOHTPOJIbHBIC PaOOTHI 5
nabopaTOpPHBIE 3aHATHS 14
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 47
MPUKJIAJTHOT0 MOIYJIfA)

BT. U.:

TEOpeTUIeCcKoe 00yueHue 5
PAKTUYECKHUE 3aHSTUS 26
mabopaTOPHBIE 3aHATHS 16
IIpomexyTouHas arrecTanus (IK3aMeH) 16

Temamuueckoe niaanupoeanue

HaumenoBanue TEPpHA naﬁopaTopﬂbl NMPAKTHYIECKHU K/p
pa3aesioB 1 TEM b | (¢ (¢

O0be | ®opmupyeMbl
M e
YacoB | KOMIETEeHIUH

OcHoBHOE CoICpPKaAaHUE

Pa3nes 1. OcHOBBI CTPOCHHS BeLeCTBA

(o3}

Tema 1.1. 2 2
CrpoeHue atoMoB
XUMHUYECKHX
HIIEMEHTOB u
pupo/Ia
XUMHUYECKON CBSI3H

4 OK 01

Tema 1.2. 2
Ilepuoanueckui
3aKOH H Ta0JauIa
JI.1. MenneneeBa

2 OK 01
OK 02

Pa3nen 2. XuMn4yeckue peakuuu

11

Tema 2.1. Tunel 2 4
XUMHUYECKUX
peakuui

6 OK 01
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Tema 22, 2 2 4 OK 01
DNEKTPOIUTHUECKA

1 JUCCOLMALUA H

WOHHBII OOMEH

KonrposbHnas padora 1 1 1

CTtpoeHune BelecTBa U XMMUYECKHE PEaKIIuU

Pasnea 3. 21

CTpoeHue U CBOHCTBA HEOPraHNYeCKHX BellecTB

Tema 3.1 2 4 6 OK 01
Knaccudukanus, OK 02
HOMEHKJIaTypa  H

CTpOCHHE

HEOPraHMYECKUX

BEIICCTB

Tema 3.2. ®uszuko-| 4 2 4 10 OK 01
XUMHYECKHE OK 02
CBOMCTBA

HEOPraHUYECKUX

BEIIECTB

Tema 33| 2 2 4 OK 01
[IpousBoncTBo OK 02
HEOPraHUYECKUX

BEIIECTB. 3HAUYEHUE

U TpUMEHEHHE B

ObITY u Ha

MPOU3BOJICTBE

KonrpoabHnas padora 2 1 1

CBoiicTBa HEOPraHMYECKUX BEIIECTB

Pa3nen 4. CTpoeHue U CBOMCTBA OPraHMYeCKHUX BEIECTB 23

Tema 4.1.| 2 2 4 OK 01
Knaccugukanus,

CTpOEHUE u

HOMEHKJIaTypa

OpPraHUYeCKUX

BEIIECTB

Tema 4.2. CpoiictBa| 10 2 2 14 OK 01
OPTraHUYECKHUX OK 02
COCTMHEHUN

Tema 4.3. 2 2 4 OK 01
Wnentuduxanms OK 02
OpTraHUYeCKUX

BEILIECTB, ux

3HA4YCHUE "

IpUMEHEeHHe B

OBITOBOM u

IIPOM3BOICTBEHHOM

JeSITeITbHOCTH

4eJoBeKa

KonTposbHas padora 3 1 1

CTpyKTypa 1 CBOWCTBA OPraHMYECKUX BEIIECTB

Paznen 5. KuHermyeckme W TepMoaMHAMHMYecKHe 3aKOHoMepHoctH| 11

21




NPOTEKAHUSI XMMHYECKHX peakuuii

Tema 5.1 Ckopocts| 2 2 4
XUMHUYECKHX
peaKLHii.
XuMH4YecKoe
paBHOBeECHE

OK 01
OK 02

Tema 52 2 2 2 6
TepmonnHamMuuecku
€ 3aKOHOMEPHOCTH
IIPOTEKaHUs
XAMHYECKHUX
peaKkIui.
PaBHOBeCue
XUMUYECKHUX
pEaKLHii.

OK 01
OK 02

Kontpoabnas pa6ora 4 CkopoCTh XMMHUYECKHX PEAKUUN U 1 1
XUMHUYECKOE PABHOBECHE

Pa3nen 6 IucnepcHble cHCTEMBI 9

Tema 6.1. 2 2 4
Ilonsarue 0
pacTBopax

OK 01
OK 02
OK 07

Tema 6.2. 4 4
Hccnenosanne
CBOMCTB PacCTBOPOB

OK 01
OK 02

KonTpoasnas padora S 1 1
JlucriepcHble CHCTEMBI.

IIpodeccnoHaTbLHO-OPHEHTHPOBAHHOE colep:KaHue (Co/lep:KaHNe MPUKJIATHOTO MOTYJIsA)

Pa3znen 7. KauecTBeHHbIE peakuH O0HAPYyKEHHS HEOPraHHMYECKUX U 8
OpPraHu4eCKHX BelecTB

Tema 7.1. 2 2 4 OK 01

Oo6napyxeHue OK 02

HEOpPraHUYECKUX

KaTHOHOB "

AHUOHOB

Tema 7.2. 2 2 4 OK 01

Oo6napyxeHue OK 02

OpraHUYECKUX

BELIECTB OTAEIIBHBIX

KJIaCCOB C

MCII0JIb30BaHUEM

KauyeCTBEHHBIX

peaxkuuii

IIpodeccrnona/IbHO-OPHEHTHPOBAHHOE COAEPKAHUE (COaepKaHUe NPUKJIATHOIO MOAYJIs1)3Y yaca

Paznen 8. Xumusi B ObITY M NPOU3BOACTBEHHOH JAeATEJbLHOCTH 6

yeJIoBeKa

Tema 8.1. 6 6 OK 01

Xumusg B OBITY U OK 02
. OK 04

MIPOU3BOJICTBEHHON OK 07

JEATEIILHOCTH K
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YCI0BCKa

4.2,43,4.44.5

Pa3nesn 9 UccienoBanne 1 XuMHYeCKHIl aHAJIN3 00beKTOB OMocdepshl (1151 YKPYNHEHHBIX IPYHII
cnenuaabHocTeil/ mpodgeccnii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00,

43.00.00) 33uaca

Pazngen 9.1. 2 6 8 OK 01
OCHOBBI MK
nabopaTopHOI 4.2,43,44,4.5
MPAKTUKU B
po(heCcCHOHATBHBIX
1a00paTopusix
1 2 2 5 OK 01
Tema 9.2. OK 02
XUMUYECKUHI OK 07
aHaJn3 Mpo0 BOJIBI nK
4.2,4.3,4.4,4.5
1 2 2 5 OK 01
;r(ent\l;mecxnﬁ > OK 02
OK 07
KOHTpPOJIb KadecTBa K
HPOIYKTOB TIHTATHA 4.2,43,4.4,4.5
Tema 9.4. 1 2 2 5 OK 01
XUMHYECKUI OK 02
aHaJIU3 MPOO MOUBbI OK 07
MK
4.2,4.3,4.4,4.5
2 4 4 10 OK 01
Tema 9.5. OK 02
Uccnenosanne OK 04
00BEKTOB OK 07
ouocdepsl nK
4.2,4.3,4.4,4.5
IIpomexyTounasn 16 16
arTrecTanus no
JUCHUIIJINHE
(3K3aMeH)
39 30 54 Sk/p+16 144
Bcero )
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

HaumeHoBaHue pa3aeioB U TeM

Copaep:xanue yueOHOro MaTepuaJia (0CHOBHOe U MPodeccHOHATIBHO-
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHUS, IPUKJIAAHON MOAY/b

Bcero

JIaGopaToOpHbIE U

NpaKTH4YeCKHue

dopmupyemMble
KOMIIeTeHIIH !

1

3

~

OcHoOBHOe cofiep:kanmne

128+163

(o]
»

Pasnea 1. OcHOBBI CTPOEHUsI BellecTBa

Tema 1.1.
CrtpoeHue aTOMOB XUMHUYECKHUX
QJICMCHTOB U IpUpOaa XUMHYECKOH CBSI3HU

OcHoBHOe coaepkaHue

TeopeaneCKoe oﬁyqe}me

CoBpeMeHHasi  MOJeNIb  CTPOGHMSl  aToMa. OJIEKTpOHHas  KOH(QUrypaunusi — aToma.
Knaccudukanus XUMHUYECKHX 3JIEMEHTOB (s-, P-, d-amemeHTsI). BajeHTHBIC 3JIEKTPOHBI.
BaneHTHOCTh. DONEKTpOHHAs MPUPOAA XHMHUYECKOH CBS3H. OJIEKTPOOTPUIATEIBHOCTD.
KoBaneHnTHast cBA3b, €€ Pa3HOBHIHOCTH W MEXaHU3MBI 00pa30BaHMs (OOMEHHBIH U JOHOPHO-
aknenTopHsli).  MoHHas  cB#3b.  Merajummdeckas — CBs3b.  BojgopomHas  CBSI3b.
MeskMoeKysIpHbIe B3aUMOACHCTBUS.

H3oTorel, OCHOBHOE U BO30YKAEHHOE COCTOSIHUE aTOMa, THOPHIM3ALNs AaTOMHBIX OpOHTAaIIeH.

HpaKTuquKne 3aHATHA

Pemenne mnpakTHYecKWX 3aJaHU Ha COCTaBJICHHE AJICKTPOHHO-TpapUUECKUX (OopMyT
3JIEMEHTOB 1—4 meproaoB.

Pemienue 3aganuii Ha WCIIOJBb30BAaHHE XMMUUYECKON CMMBOJIMKM U HA3BAaHWM COCIUMHCHUM I10
HOMEHKJIAType MEXKIyHapOJHOTO COI03a TEOPETHMYECKOM U MPUKIAJHOM XUMHH U
TPUBHATBHBIX HA3BAHWM IS COCTABJICHUS XUMHUUYECKUX (DOPMYI ABYXaTOMHBIX COCIMHEHHIMA
(oxcunoB, cynbpuIOB, THAPUAOB U T.I.) U APYTUX HEOPTAHMUECKUX COSTMHEHUHN OTAENbHBIX
KJIACCOB.

OK 01

Tema 1.2.
[epuonnveckuii 3akoH u Tabmuma JI.J.
Mennaeneena

OcHoBHOe coaep:KaHue

Teopernueckoe o0y4yenne

HpaRaneCKue 3aHATHUHHA

Ilepuonuueckas cucrtema xumuueckux sneMmeHToB J[.M. MenzaeneeBa. @uznueckuii CMbICIT
Ilepnonnueckoro 3akona J[.JI. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHUS CBOICTB
XUMHYECKHX 3JEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB B COOTBETCTBHU C

OK 01
OK 02
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MOJIOKEHWEM XUMHUYecKoro ayemeHTa B Ilepuoamueckoit cucreme. MUpPOBO33pEHUECKOE U
HayyHoe 3HaueHue Ilepumoguueckoro 3akonHa J[.M. Mengeneesa. Ilpornoser .U
MenneneeBa. OTKPBITHE HOBBIX XUMHUYECKUX HIIEMEHTOB.

Pemenne npakTHKO-OPMEHTHPOBAHHBIX TEOPETHUYCCKUX 3aJaHWNl Ha XapaKTEePH3aIHIo
XUMHYECKUX 3JIEMEHTOB «MeTtannnaeckue / HEMETaJUTHIeCKue CBOIiCTBa,
3IEKTPOOTPHIATEIIFHOCTh H CPOJICTBO K IEKTPOHY XUMHUYCCKIX JIEMEHTOB B COOTBETCTBHE
C HUX DJIEKTPOHHBIM CTPOCHHEM U IOJOXKEHHUEM B INEPUOAMYECKON CHCTEME XUMMYECKHX
anemeHToB .M. MeHnaeneeBa.

Paznen 2. XumMuueckune peakuuu

11

Tema 2.1. Tunel XUMHUYECKUX peaxkuuit

OcHoBHOe coaep:kaHue

TeopeaneCKoe oﬁyqe}me

Knaccudukanus u THIIBI XUMHYECKHX PEAKIUH C ydJacTHEM HEOPTaHWYECKHUX BELIECTB.
KonnuectBeHHble oTHOHIEHUS! B XMMHUH. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XUMHH U
pacyeTsl 0 YpaBHEHUSIM XUMHUYECKUX peakuuid. Moib KaKk eIuHUILAa KOJIMYECTBa BEIIECTBA.
MoisipHast Macca. 3aKOHBI COXpPaHEHHS MacChl M dHepruu. 3akoH ABorajapo. MosspHBbIH
00BeM ra3oB. OTHOCUTENbHAS IIIOTHOCTH I'a30B.

Peakunu koMIuiekcooOpa3oBaHUsl € y4YacTHEM HEOPraHMYeCKUMX BEIIECTB (HAa Ipumepe
TUAPOKCOKOMITJICKCOB IMHKA U aJ'I}OMI/IHI/IH).

IIpakTnyeckue 3aHATHSA

CocraBneHHe YpaBHEHHWHA pEaKIUi COCOMHEHUS, pasJIOXKCHUS, 3aMeIIeHus, oOMeHa.
YpaBHEHUS peakIuii TOpEHHs, HOHHOTO 00MEHa, OKHACIICHHUS -BOCCTAHOBICHUSI.

Pacyer xonmMUeCTBEHHBIX XapaKTEPUCTUK UCXOTHBIX BEIIECTB W MPOIYKTOB peakimu. Pacyer
KOJIMYECTBEHHBIX XaPaKTEPUCTHK IMPOIYKTa PEaKIWU COSAMHEHHs, €CIA OJHO W3 BEHICCTB
JTAaHO B M30BITKE /WM COICPXKHUT MpUMecH. PacueT MaccoBoil mwim 0OBEMHOM MOIH BBIXO/A
MPOJYKTa pEeaKIUd COENWHEHUS OT TEOPETUYECKH BO3MOXKHOTO. Pacder 00beMHBIX
OTHOIIIEHMH ra3oB. Pacuer Macchl (00beM, KOJIMUYECTBO BEIIECTBA) MPOJYKTA PEaKIMH, €CIH
OJHO W3 BEIIECTB JAHO B BUJE PacTBOpa C ONpPEEIEHHOH MAacCOBOM 0J€il pacTBOPEHHOTO
BEIIIECTBA.

YpaBHEHUS  OKHCIEHHs-BOocCTaHOBIeHHA.  CtemeHp  OkucieHUs.  OKHCIHTENb U
BOCCTaHOBUTEb. OKHCIUTENbHO-BOCCTAHOBUTEIILHBIE peaxiuu B MIPHUpO/IE,
MPOM3BOJCTBEHHBIX MpOLECcCaX M IKU3HEAEATEIbHOCTH OpraHu3MoB. OKHCIUTENbHO-
BOCCTAHOBUTEIIFHBINA MMOTEHIMANn cpefpl. COCTaBICHHE W YPaBHUBAHUE OKHCIHTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUI METOJIOM JJIEKTPOHHOTO OanaHca. TUMHYHBIE HEOPTAaHUYECKUE
OKHCIIUTEIHN U BOCCTAHOBUTEIH. DIEKTPOIHN3 PACTBOPOB U PACIUIABOB COJIEH.

OK 01

Tema 2.2. DNEKTPOIUTHIECKAS

OcHoBHoOe cojepkaHue

OK 01
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JVCCOLMAISI U HOHHBIN OOMEH TeopeTnueckoe o0yueHue 2
Teopust smexTponauTHUECKOl Juccouuanuy. Peakuun wnoHHoro oOmena. CocraBieHHe
peakuuii MOHHOTO OOMEHa IyTeM COCTaBJCHHUS HMX HOJHBIX M COKpAIIEHHBIX HOHHBIX
YpaBHCHHH. 2
Tuopomms  comeil. 3HadeHWe THOAPONW3a B OHOIIOTHYECKHX OOMEHHBIX IIpOIEccax.
[IprmeHeHne ruapoIN3a B IPOMBIIIIICHHOCTH.

JlabopaTopHble 3aHATHS

JlabopatopHas paboTa «Peakuum ruposay.

HccnenoBanue cpensl  pacTBOPOB  CoOjleH, OOpa3OBaHHBIX CHIBHBIMH H  CIAaOBIMU
NPOTOJIMTAMH, U UX PEaKLHil C pacTBOpaMH ILesoyn M KapOoHata HaTpus. CocraBieHHe
peakIuii TuIpoJin3a CoJeH.

Kontpoasnas padora 1 1

CrpoeHue BelecTBa U XUMHUUECKUE PEaKIiH.

Pa3gexn 3. CTpoeHue u cBOICTBa HEOPraHNYECKHX BEIIECTB 23

Tema 3.1. Knaccudukanus, HomeHknatypa| OcHOBHOe cojep:kanue 6 OK 01

U CTPOEHHE HEOPraHMYECKUX BEIIECTB TeopeTHuecKoe 06y IeHHe 2 OK 02
[Tpeamer HeopraHuYecKol XUMHK. B3anMocBs3b Heopranuueckux BeuiecTB. Knaccudukanms
Heopranuyeckux BemiecTB. IIpocTsie U cnokHble BemiecTBa. OCHOBHBIE KJIACCHI CIIOXHBIX
BeIIeCTB  (OKCHABI, THAPOKCHUABI, KHUCIOTHL, conu). HomMmeHknaTypa U Ha3BaHHE
HEOPraHMYECKHX BEIIECTB MCXOJIsi M3 HMX XUMHYECKOW (DOPMYJIBI WM COCTaBJIECHHE
XUMHUYECKOH (hOPMyITBI UCXOsI N3 Ha3BaHUS BEIIECTBA 110 MEXKAYHAPOIHON MIIM TPUBHAIBEHON
HOMEHKJIaType. 5

MexMoneKy sipHble  B3aMMOJEWCTBHs.  KpucTtamioruaparbl.  ArperaTtHble  COCTOSIHUS
BemectBa. Kpucrammueckue n amop¢Hble BemecTBa. THIBI KPUCTANIMYECKUX PELIETOK
(aroMHasi, MOJIEKYJIsIpHasi, MOHHAs, METaJuIMuecKas). 3aBHCHUMOCTh (PH3MYECKHX CBOWCTB
BEIIIECTBA OT THUIA KPUCTAUTNIECKOH perieTku. [ IpuanHsl MHOrooOpas3us BEIIecTB.
CoBpeMeHHbIE MPEACTABICHUS O CTPOCHHU TBEPJIBIX, XKHUIKUX W Ta3000pa3HBIX BELIECTB.
Kunxue kpucTamisl.

IIpakTHyeckue 3aHATHSA

Pemenue 3aau Ha pacdeT MaccoBOU 10N (MAacChl) XUMHUECKOTO dJIEMEHTa (COeIMHEHUs) B
MoJIeKyJie (CcMecH).

Pemenne npakTH4ecKuxX 3aJaHUN 1O KiIacCH()UKAIMM, HOMCHKIATYPE W XUMHYCCKHM
(hopMynaM HEOPraHMYECKUX BEIICCTB Pa3IMYHBIX KJIACCOB (HA3BIBATH U COCTABIATH (DOPMYIIBI
XUMHYECKHX BEIECTB, OMPEICIIATh PHHAIC)KHOCTD K KIacCy).

HcToyHrKE XAMUYECKOW MH(POpManuu (HaydHas W y4eOHO-HAy4Has JIMTepaTypa, CpPelcTBa
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MaccoBoi WH(popmaruu, ceTh MHTepHeT W npyrue). Ilowck mHDOpMAaMKU TIO HA3BAHHSM,
HUICHTU(PHUKATOPAM, CTPYKTYPHBIM (popMyiam.

Tema 3.2. ®usuko-xMMUYecKHe CBOMCTBA| OCHOBHOe cojep:kaHHe OK 01
HEOPTaHMYECKIX BEIIECTB Teopernueckoe oby4eHue OK 02

Mertamner. O6mue Qu3HYecKue W XUMHUYECKHE CBOWCTBA MeTauioB. CIocoOBI TMONydeHHS.

3HaueHWe METAUIOB W HEMETAUIOB B MPUPOJE M JKU3HEACSATENBHOCTH YEIOBEKa U

oprann3MoB. Kopposust MeTayuioB: BHABI KOPPO3HH, CIOCOOBI 3alIMTHl METALIOB OT

KOpPPO3HH.

Hemeramnsl. O0mme pusnueckre 1 XMMUYECKUE CBOMCTBA HEMETAJUIOB. THITMYHBIE CBOMCTBA

metawioB Y- YII rpymn. Krnaccudukanms u HOMEHKIATypa COSIMHEHHH HEMETAIJIOB.

KpyroBopoTbl GHOT€HHBIX 3I€MEHTOB B IPUPOJIE.

XUMHAYECKHE CBOICTBA OCHOBHBIX KJIaCCOB HEOPTaHWYECKHX BEIIECTB  (OKCHIOB,

THIPOKCUIOB, KHUCIIOT, COJIell M J1p.). 3aKOHOMEPHOCTH B M3MEHEHHHM CBONCTB MPOCTBIX

BEIIIECTB, BOJOPOIHBIX COETMHEHUH, BRICIIUX OKCHIOB U THAPOKCUIIOB.

IIpakTnyeckue 3aHATHSA

CocraBneHne ypaBHEHMH XHMHYECKHX pEaKIWH C yJdacTHEM MPOCTBIX M CIOXKHBIX

HEOPTaHMYECKUX BEIIECTB: OKCHAOB METANJIOB, HEMETAUIOB M aM(OTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KUCIIOT, OCHOBAaHUH M aM()OTEPHBIX THAPOKCUIOB, HEOPTaHUIECKUX COJICH,

XapaKTepU3yOIINX UX CBOHCTBA.

Pemenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETHUUYECKUX 3a/laHUM HAa CBOMCTBA U IOJIY4YECHHE

HEOPTraHMYECKUX BEIIECTB.

JlaGopaTopHble 3aHATHS

JlabopaTopHast paboTa «CBo¥cTBa METAIJIOB M HEMETAJIIOB.

HccnenoBanne ¢GU3MUECKHX M XMMHYECKHX CBOWCTB METaJUIOB M HeMeTauioB. PerreHne

9KCIIEPUMEHTAIIBHBIX 33134 110 CBOHCTBAM XMMUYECKHM CBOWCTBAM METAJIJIOB M HEMETAJIOB,

TI0 PacTiO3HaBaHMIO M MOIYYSHHIO COETUHEHHI METaJUIOB U HEMETAJLIOB.
Tema 3.3. IIpousBoacTBo HeopraHmueckux | OcCHOBHoOe comep:KaHue OK 01
BEIIECTB. 3HAUCHUE M MPUMEHEHHUE B OBITY OK 02

1 Ha MPOM3BOJICTBE

TeopeaneCKoe oﬁyqe}me

OOmue npeacTaBieHus O MPOMBIIUIEHHBIX CIIoco0ax MONyYeHHs XUMHYECKAX BEIIECTB (Ha
IpUMepe IPON3BOICTBA AMMHAKa, CEPHON KHCIIOTHI).

UepHas u nBeTHas MeTauTyprus. IIpakTndeckoe MpUMEHEHHUE DJIEKTPONU3a IS MOTyUCHUS
IICJIOYHBIX, MICJIOYHO3CMCIBbHBIX MCTAJUIOB W AJIFOMHHUA. CTeki0 W CHJIMKATHAas
IMPOMBIIIJIEHHOCTD.

IIpo6rema 0TX010B ¥ TOOOYHBIX TPOIYKTOB.

27




HpaKTH'—leCKl/le 3aHATHUSA

Pemienne npakTHKO-OpUEHTUPOBAHHBIX 3aJaHUH O POJIM HEOPraHWYECKON XUMUH B pa3sBUTHU
MEIMIUHBI, CO3JaHHM HOBBIX MaTepuajoB (B CTPOMTENBCTBE U JAp. OTpacisx
MPOMBIIIICHHOCTH), HOBBIX MCTOYHHKOB SHEPrUM (AJIbTCPHATHBHBIC NCTOYHWKH SHEPTUH) B
pemeHnn npo0IeM YKOJIOTHIECKON, SHEPTETHISCKON 1 MUIIEBOH O€30MacHOCTH.

KonTtpoabHasi padora 2

CBoiicTBa HEOPTAHUIECCKHUX BEIIECTB.

Pasznen 4. CTpOCHHe H CBOMCTBA OpraHu4Ye€CKUxX BeleCTB

27

Tema 4.1. Knaccudukanms, crpoeHue u

HOMCHKJIaTypa OpraHn4eCKux BCIICCTB

OcHoBHOe coaep:kaHue

Teopernueckoe o0y4yeHue

IIpeamer oprannueckoi XUMuu. B3anMoCBs3b HEOPraHUYECKUX M OPraHUUECKUX BELIECTB.
XHUMHYECKOE CTPOEHHE KaK MOPSIAOK COEAMHEHHWS AaTOMOB B MOJIEKYJE COIVIACHO HUX
BaJIEHTHOCTH. (OCHOBHBIE IOJOXEHUSI TEOPUU XUMHUYECKOTO CTPOEHUS OPraHu4ecKuX
coenuHeHuit  A.M. bBytnepoBa. YIUIEpOIHBIA  CKeJlEeT OPraHUYeCKOW  MOJIEKYJIBL.
MornekyisipHble ¥ CTPYKTYpHblE (pa3BepHYTbIe, COKpAllCHHBIE) XHMHUYECKHE (OPMYIIBL.
3aBUCHUMOCTH CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHUs MojeKyid. M3omepus u nu3oMepsl
(cTpykTypHas, reomeTpuieckas (Luc-TpaHc-u3omepus). KpaTHOCTh XUMUYECKOH CBSI3H.
[Tonsitue o ¢QyHkumoHanbHO# rpymme. [lpuHIMIBL  KIacCUPHUKAMH — OPraHUYECKHX
coeMHEeHU. MexayHapoaHass HOMEHKIJIATypa W NPHUHLMIIBI HOMEHKIATYphl OPraHU4eCKUX
COEIMHEHNI.

IIpakTnyeckue 3aHATHSA

Homenknatypa  opraHM4YecKMX  COEAMHEHHH  OTHENBbHBIX  KJaccoB  (HACHIIICHHBIE,
HEHACHIIEHHBIE M apOMAaTHYECKHE YTIIEBOAOPOJbI, CIHUPTHI, (DEHOJIBI, albJICTH/IbI, KETOHBI,
KapOOHOBBIE KHCIOTHI U Ap.) CocTaBieHne MOJHBIX W COKPANICHHBIX CTPYKTYPHBIX (opmyr
OpPraHUYECKUX BEUIECTB OTJEJIBHBIX KJIACCOB, UCIOJb3Ysl UX HA3BAaHUS 110 CUCTEMATUYECKOM
HOMeHKJaType. PacueTsl mpocteimieid ¢GopMymnbl OpraHWYECKOH MOJICKYJBI, HCXOAS U3
AJIEMEHTHOTO cocTaBa (B %).

OK 01

Tema 4.2. CsoiicTBa
COEUHEHUH

OpPraHnv4eCKux

OcHOBHOe cofiep:kaHue

14

TeopeTuquRoe 06y‘leHl/le

10

DU3NKO-XUMHYECKUE  CBOMCTBA  OpPraHMYECKHMX  COEAMHEHUN  OTIEIbHBIX  KJIACCOB
(ocobenHocTr KiacCH()HUKAMKM W HOMEHKJIATYpHl BHYTPH Kiacca; TOMOJIOTHUECKUH PAI U
obmas Gopmyna; m3oMmepus; (PUINIECKHE CBOICTBA, XMMHUYECKHE CBOWCTBA; CIIOCOOBI
MOTYy9YEHNs):

OK 01
OK 02
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— IpeneNbHBIE YIIeBOA0pobl. [ opeHne MeTaHa Kak OAWH U3 OCHOBHBIX HCTOYHHMKOB TEIUIA B
MPOMBIIIICHHOCTH U ObITY. CBOMCTBA IPUPOAHBIX YTIIEBOJOPOAOB, HAXOXKICHUE B IIPUPOJIE U
MPUMEHEHNE aJIKaHOB;

— HETIPEACIBHBIE U apOMATUYECKUE YTIIIEBOAOPOIBI. HOHI/IMepI/I3aHI/IH OTHJICHA KaK OCHOBHOC
HaIrpaBJICHUE €ro HCIIOJIb30BaHM. FopeHI/Ie alCTUJICHa KakK HNCTOYHHK
BBICOKOTEMIICPATYPHOT'O INIAMEHU JJIA CBAPKU U PE3KU METAJIJIOB;

— KHCJIOPOJICOAEpIKAllMe COeNUHEHHs (CIUPTHI M MpoCThie 3(GUPHI, (EHONBI, anbIeruabl u
KETOHbI, KapOOHOBBIE KHCJIOTHI W MX Mpou3BOAHBIE). [IpakTHyeckoe NpUMEHEHHE
STWIEHTJIMKOJIS,, TiMuepuHa, ¢enona. [IpuMenenne QopManbaernaa, ameTaibAeruia,
YKCYCHOW KHCJIOTHI. MBIIa Kak COJH BBICIINX KapOOHOBBIX KHCIOT. Morommne CBOHCTBa
MBLIa,;

— a3zoTcoAcpKalue COCANHCHNA (aMI/IHLI 1 aMUHOKHUCJIOTHI, 6CJ'IKI/I).

Krnaccudukamnus 1 0cCOOEHHOCTH OpraHMYECKIX peakiuid. PeakninoHHBIe EHTpPHL. Pangnukaisr.
[TepBoHauaNbEHBIC TOHATHS O TUIIAX M MEXaHU3MaX OPTaHUYECKUX PEeaKInii.

HpaKTuquKne 3aHATHA

Pemenne nenodek mpeBpaleHN Ha TEHETHYECKYIO CBSI3b MEXIy KIacCaMH OPraHMYECKHX
COCIMHEHUI C COCTaBJICHUEM HA3BAHMM OPraHUYECKUX COCAUHEHUN 110 TPUBUAJIBHOM WIH
MEXAYHapOJAHOU CUCTEMAaTHYECKON HOMEHKJaType. PemieHue pacdeTHeIX 3azad IO
YPaBHEHUSAM pEaKLUi C y4aCTUEM OPIaHUYECKUX BEILECTB.

JlaGopaTopHble 3aHATHSI

Jlaboparopnas pabota «[loydueHne sTuIeHa U U3yYeHHE €T0 CBOHCTBY.

[Mony4yeHue >THICHA U3 3TaHOJA B J1a0OPATOPUU U U3YyUEHHE €ro (PHU3MUSCKUX U XUMHUYCCKHIX
cBoiictB. CocCTaBiieHHE peEaKIMid MPUCOSAWHEHUS] W OKUCICHHS HA MpHUMepe STHJICHA.
PerieHne pacyeTHBIX 3a/1a4 C UCIOJIL30BAHUEM IJIOTHOCTH I'a30B 10 BOJOPOAY U BO3AYXY.

Tema 4.3. Opranuueckue BelIeCTBa B

JKU3HEJESATEIIbHOCTH YeNloBeKa.
IIpousBoxacreo 51 IIPUMEHEHHE
OpraHUYECKUX BELIECTB B
IIPOMBIILITIEHHOCTH

OcHoOBHOe cofiep:kaHue

Teopernueckoe o0y4yeHue

Buooprannueckne coenunenus. Ilpumenenne wu  OWoNOTMuYecKas pOJb  YIJIEBOJOB.
OKHCIIeHHE YTIIEBOJOB — MCTOYHHMK PHEPIHH JKMBBIX OpraHu3MoB. OOmacTH nmpHUMEHEHUs
amuHokucior. IlpeBpamenus OenkoB mumM B opraHu3Mme. buonormueckne QyHKIuu
6enxoB. buonornyeckue GpyHKIMM xUpoB. Poib opraHnyeckoil XMMUK B pELIEHUH po0iieM
MHIIEBOH 6e30MacHOCTH.

HyxnenHoBbie KuCIOTBI: coctaB W cTpoeHne. Crpoenume HykieotunoB. CocTaB
HykinenHoBeIX kucioT (AHK, PHK). Ponp HyKIEHMHOBBIX KHCIOT B JKH3HEACSITEIHHOCTH
OpraHU3MOB.

IIpon3BoOACTBO OpPraHMYECKHUX BEIIECTB: TPOW3BOJACTBO MeETaHONA, mHepepadoTka HedTH.

OK 01
OK 02
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IMonmaTHineH Kak KPYMHOTOHHAXXHBIM MPOIYKT XMMHYECKOTO Hpom3BoACTBa. IIpumeHeHne
sTrineHa. [Ipon3BOACTBO U MPUMEHEHHE KaydyKa U PE3HHBI.

CuHTeTHYEeCKHE M WCKYyCCTBEHHBIC BOJIOKHA, HX CTpPOCHHE, CBoMWcTBa. [IpakTHueckoe
HCIIONIb30BaHNE BOJIOKOH. CHHTETHUECKHE TUICHKHU: U30JIIIUS IS IPOBOAOB, MEMOpPAHBI JUIs
ONIPECHEHUsI BOABI, 3alIWTHHIC IUICHKH Ml aBTOMOOWMJIEH, IUTACTBIPH, XHUPYPTUYECKHE
noBs3k1. HOBBIE TEXHOJIOTHH TATbHEHINIETO COBEPIIEHCTBOBAHHSI OIMMEPHBIX MAaTEPHAIOB.
Poub opraHnueckoii XUMUU B pEILIEHUH MTPOo0JIeM 3HEpreTHYeCcKoil 6€30MacHOCTH, B Pa3BUTHH
MEIMIUHBI, CO3JaHUU HOBBIX MaTepHallOB, HOBBIX MCTOYHHKOB SHEpPruu (aJbTepHATUBHBIE
UCTOYHUKU 3HEPTUH).

HpaRanecxne 3aHATHA

PemieHne mpakTUKO-OPUCHTHPOBAHHBIX 3aJaHUI 10 COCTABICHUIO XMMHUYCCKHX DPEaKIUii,
OTPaXAIOIIUX XUMHUYCCKYH) AKTUBHOCTh OPIaHHUYCCKUX COCAMHCHHMU B PA3IHYHBIX Cpelax
(TIpUpPOIHBIX, OMOIOTUIECKHUX, TEXHOTCHHBIX ).

Kourpoabnas padora 3

. 1
CrpyKTypa 1 CBOWCTBAa OPraHUYECKUX BEIICCTB.
Pazgen 5. Kuneruueckue 1 TepMoANHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHMS XMMHYECKUX peaKuuii 11
Tema 5.1. Kunerndeckue 3akoHOMepHOCTH | OCHOBHOE coiep:KaHue 4 OK 01
IIPOTEKAaHUS XUMHUYECKUX PEaKIUi TeopeTHUeCKoe 0GyIeHHE 2 OK 02
Xumndeckue peakmuu. Kinaccudukanmus XHUMHUYECKHX peakuui: mo (aszoBomy cocTaBy
(roMoreHHBIE W TETEpPOTEHHbIE), 110 HCIIOIb30BaHMIO KaTaau3aropa (KaTalUTHUECKHE W
HEKaTaJINTHIECKHeE).
CKOpOCTh peakIiy, €€ 3aBUCHUMOCTh OT Pa3IHUYHBIX (PaKTOPOB: MPHUPOIBI PEArHPYIONIINX
BEILIECTB, KOHIIEHTPALMU pearupylollux BelecTB, TemrepaTypsl (npaBwio Baut-T'odda), 2

IUTOIIAAM PEAaKIMOHHOW NOBEPXHOCTH, HANW4YMsA KaTajau3aTopa. Poib Karanu3aTopoB B
MPUPOAE U MPOMBIIIICHHOM IIPOU3BOICTBE.

OHeprust axkTHBaIMU. AKTHBHPOBaHHBIN Komiuiekc. Kartammzatopsl u  katanus. Ponb
KaTaJIM3aTOPOB B IPUPOJIE U MPOMBIIIIIEHHOM PONU3BOJICTBE.

JlaGopaTopHble 3aHATHUS

W3yuyeHne 3aBHCHMOCTH CKOPOCTH XMMHMYECKOHW pPEaKkIHMW OT KOHLEHTPALMH Pearupyrouiux
BEILECTB M TEMIIEPATYPHI.

JlabopaTopHast paboTa Ha BEIOOD:

1. JlabopaTtopHas pabora «OrnpeeneHue 3aBUCHMOCTH CKOPOCTH PEaKkIMU OT KOHIEHTPALUH
pearupyronux BeuiecTs». VccnenoBaHue 3aBUCUMOCTH CKOPOCTH PEAKIUK OT KOHICHTPAIIKH.
OnpeneneHne KOHCTAHTBI CKOPOCTH PEAKLUK IpahuIecKUM METOIOM.

2. JlabopatopHnas pabora «OmnpeaeneHue 3aBECHMOCTH CKOPOCTH PEAKIIUH OT TEMIIEPaTyph».
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HccnenoBanue 3aBHCHMOCTH CKOPOCTH pEaKkIUHM OT TeMIeparypsl. Pacuer sHeprum
aKTHBAIN PEAKIUH.

Pemenne npakTHKO-OPHEHTHPOBAHHBIX 3aJaHWl Ha aHanmn3 (AKTOPOB, BIMAIOIINX Ha
MU3MEHEHHE CKOPOCTH XUMHYECKOH PEaKIHH.

Tema 5.2. Tepmonunamuueckrue| OCHOBHOE COEPIKAHIE
3aKOHOMEPHOCTH NPOTEKAHMA XUMHMCCKHX [ Toonerpyeckoe 0bydeHme OK 01
peakuui. PaBHOBecue XUMUYECKUX — OK 02
peaxmi Knaccudukamms XUMHYECKHX peakii: Mo TemioBoMy 3(PQeKTy (3K30TepMHYECKHe,

SHAOTEPMHYECKHE), 10 oOparumocTH (oOpatuMmble u HeoOpaTuMble). TeruroBble 3((eKTsI

XUMHYECKHX peakmuid. Tepmoxumuueckue ypaBHeHHA. OOpaTUMOCTh peaknuil. XUMHIECKOe

paBHOBECHE W €ro CMELICHHWE II0J JCHCTBHEM pa3IM4HBIX (AaKTOpoB (KOHIEHTpaLus

pCarcHToB WM MPOAYKTOB PEAKIWU, NABJICHUC, TeMnepaTypa) JJIs1 CO3JaHUus OITHUMAJIbBHBIX

YCJIOBUHM NPOTEKaHUSI XUMHUYECKHUX MTPOLIECCOB.

[MTonsiTue 06 sHTaNBNMM W 3HTponuH. JHeprusi ['nb6ca. 3akoH ['ecca u cneacTBUs U3 HETO.

Poinb cMmenieHns: paBHOBECHS B TEXHOJIOTHYECKUX MIPOIeccax.

IIpakTHyeckune 3aHATHS

[puanun Jle latense. Bamsxue pa3nuuHbIX (AKTOPOB HA H3MEHEHHE PaBHOBECHS

XUMHUYECKHUX PEAKIHH.

3aKOH NEHWCTBYIOIMX Macc M KOHCTaHTa XMMHYECKOTO paBHOBECHs. PacueTbl paBHOBECHBIX

KOHIICHTPAIINH pearnpyronix BEIECTB U NPOIYKTOB peakuuid. Pacuers! TeruioBoro s exra

peaKIuH.

Pemrenue npakTMKO-OpUEHTUPOBAHHBIX 3ajaHuil Ha npuMeHeHue npuHuuna Jle-Illarense nis

HaXOXACHUSA HalpaBJICHUA CMCIICHUSA PAaBHOBECUA XHUMHUYECKOH p€akuun ¥u aHalnu3

q)aKTOpOB, BJIMAIOIINX HAa CMCIICHUE XUMUYCCKOI'O0 PaBHOBECHS.

JlaGopaTopHble 3aHATHS

Jlabopatopuast pabota «l3ydeHue BIMSHUS PA3IMYHBIX (AKTOPOB HA CMEIICHHE

XMUMHYECKOTO PABHOBECHSIY.

HccnenoBanue BIMSHUS W3MEHEHMS KOHIEHTPALMM BEIIECTB, pEakIMW CPeabl |

TEeMIIepaTypsl Ha CMEIIEHHe XHMHYecKoro paBHoBecus. CpaBHEHHE MOIYYCHHBIX

PE3yJIBTATOB C TEOPETHUYECKH IIPOTHO3UPYEMbIMH Ha ocHOBe npuHuuna Jle [llartemnse.
KonTtponbnas pabora 4
CKOpPOCTh XMMHUYECKOH peakuy M XUMUIECKOE paBHOBECHE.
Pa3nen 6./IlucnepcHble CUCTEMBI
Tema 6.1. J[lucnepcubie cuctembl 1| OCHOBHOE COAepKaHME OK 01
(hakTOpHI MX YCTOWIMBOCTH OK 02

TeopeTuquRoe Oﬁy‘leHl/le
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Hucnepcubie cuctemsl. Konmounansie cucteMsl. VICTUHHBIE pacTBOPHI. OK 07

PactBoperne kak ¢u3uko-xumuueckuii mporecc. PactBoprl. CrocoOBl MPHUTOTOBICHHS

pactBopoB. PacTtBopuMocTb. MaccoBasgs m01s1 pacTBOPEHHOro BelecTBa. [lpeaenbHo

JOIYCTHMbIC KOHIIEHTPALUH U HX HUCIIOJIb30BAaHHUE B OIIEHKE IKOJIOTMIECKON O€30M1acCHOCTH.

Knaccudukanus aucnepcHBIX cucTeM 1o cocTaBy. CTpoeHne M (akTOpBl yCTOWYHBOCTH

JHCIEPCHBIX cHUCTeM. Pacrmo3HaBaHME HCTHHHBIX PAacTBOPOB, KOJUIOMJHBIX pPacTBOPOB U

rpybooaucnepcHslx cucteM. CrtpoeHue MuLEUIbl. PaccenBaHHe cBeTa IPHU IMPOXOXKICHUU

CBETOBOTO ITy4Ka Yepe3 ONTHYECKU HeOJHOPOJHYI0 cpeny (3ddekra Tunmamns).

IIpakTHyeckne 3aHATHS

Pemenue 3agau Ha MPUrOTOBIICHUE PACTBOPOB.

PemieHne npakTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX 3aJaHUl Ha JUCIEPCHBIE CHCTEMBI,

WCIIONIb3yeMbIe B OBITOBOW W TNPOM3BOJACTBEHHON NEATEIBHOCTH YENOBEKa, C TO3HIIMMA

9KOJIOTMYECKON O€30I1aCHOCTH MOCIEACTBHI M I'PAaMOTHBIX PELICHHH MPOoOeM, CBSI3aHHBIX C

XUMUEH.
Tema 6.2 MccnepoBanue — CBOHCTB|(QcHoBHOe coep:kaHHe OK 01
JIACTIEPCHBIX CHUCTEM s 1504 JTaGopaTopHLIe 3aHsTHS OK 02
UICHTU(PHUKAIUN

JlabopatopHast padoTa «[IpuroToBieHHE pacTBOPOBY.

[IpurotoBneHne pacTBOPOB  33AaHHOM  (MOJIIPHOH) KOHHEHTpamuu (C  NPaKTHKO-

OPHEHTHPOBAHHBIMH BOIIPOCAMH), OTIPEICIICHNE CPEIbI BOIHBIX PACTBOPOB.

Jlabopartopnas pabota «lccnenoBanue TUCTIEPCHBIX CHCTEM).

IIpuroToBneHue M M3ydEHUE CBOMICTB JAMCIEPCHBIX CHUCTEM pa3HBIX BMJIOB: CYCIICH3MH,

OMYJNbCHH, KOJJIOWAHOTO pacTBopa. CpaBHEHHE CBONHCTB MWCTHHHBIX M KOJUIOMAHBIX

PacTBOpPOB, BLIABJICHUC OCHOBHBIX pa3m/1ln/1171 MEXKIYy HUMHU.
Kourpoabhas pabdora 5
JlucniepcHble CHCTEMBI.
Pasnen 7. KayecTBeHHbIe peakuuy 00HAPYKeHUs] HEOPTAaHMYeCKUX U OPraHNYeCKUX BellecTB
Tema 7.1. O6HapyxeHne Heopranndeckux| OCHOBHOE cojepikaHue OK 01
KaTHOHOB U aHUOHOB OK 02

HpaKTuquKne 3aHATHA

KadecTBeHHbIE XMMHYECKHE PEaKLUH, XapaKTEpHbIC JUIi OOHApyXEHUs HEOPraHUYECKHX
BelecTB (KaTMOHOB M aHnOHOB). CocTaBieHHE YpaBHEHUH peakiuii 0OHapy)KeHHs KaTHOHOB
I-VI rpynm 1 aHHOHOB, B T.4. B MOJIEKYJIIPHOH ¥ HOHHOH (hopmax.

Peakiun oOHapy»XeHHS HEOPraHMYECKHX BELIECTB B DEAIBHBIX OOBEKTaX OKpYXKaIoLIeH
Cpenpbl.

JlaGopaTopHble 3aHATHSA
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OOHapy)XeHHe HEOpraHWYeCKHX BemecTB (kaTmoHOB I[-VI Tpymm wWim aHHOHOB) C
UCTIOJIE30BAHUEM Ka4E€CTBEHHBIX aHAMTUYECKUX PEAKIIMH.

JlabopatopHas paboTa Ha BEIOOD:

1. JTaboparopHast paboTa «AHAIUTHYECKUE peakuy KaTHoHOB [—VI rpymm».

[IpoBeneHne KaueCTBEHHBIX PEAKIMH, HCIOIb3YEMbIX AJIs1 OOHAPYKECHHS KaTHOHOB | TpyIIel
(xamms1, HATpUS, MarHus, aMMoHusA), 11 rpynmel Ha pumepe Oapus, 11l rpynmer — cBuHma, IV
TPYIIIEI - AIOMUHMUS,
V rpynnst — xeneza (II u I1I), VI rpynner — Hukenst. Onucanne HaOMIOAaeMbIX SBJICHUH U
COCTaBJICHUE XUMHYECKUX PEaKIUil.

2. JlJabopatopHas paboTa «AHAJIUTHYECKHUE PEAKIIUH AaHHOHOB.

[IpoBeneHne Ka4yeCTBEHHBIX pEAKIMH, HCIOJNB3YyeMbIX sl OOHApYKEHHs AHHOHOB:
kapOonata, ¢ocdara, cynpdara, cymspuma, HUTpara, xXjopuga u Ap. OmnwucaHue
HaOJII0aeMBIX SIBIICHUH M COCTABJICHHE XUMUYECKUX PEaKLIUH.

Tema 7.2. OOHapyXeHHE OPTaHHYECKUX
BEILIECTB OTZEJIBHBIX KJIaccoB c
UCIIOJIb30BaHHEM Ka4eCTBEHHBIX PEaKInil

OcHOBHOe cofiep:kaHue

IIpakTnyeckue 3aHATHSA

KadecTBeHHBIE XUMUYECKHE PEAKLUH, XapaKTepHBIE Uil 0OHAPYKEHHS OTICIBHBIX KJIACCOB
OPTaHWYECKUX COCAMHCHHH: (DEHOJIOB, aJbJETHIOB, Kpaxmaia, YKCYCHOW KHCIOTBHI,
AMHUHOKUCIIOT U JIp.

Jlenarypanus OeJKOB IPU HarpEeBaHHUH, IBETHBIC PEAKIINH OEIIKOB.

CocTraBieHHEe KaueCTBEHHBIX peakIuii 0OHApYKEHUS OpPraHMYEeCKHX COeIMHEHUN OTIENbHBIX
KJIACCOB.

JlaGopaTopHble 3aHATHS

OO6HapyXeHHe OpraHUYECKUX COSANHEHUH OTAETIbHBIX KIACCOB.

Jlaboparopnas paboTa Ha BEIOOD:

1. JlabopatopHasi pabora «KauecTBeHHbIE peaKlUd HA OTAETbHBIC KIACChl OPraHUYEeCKHUX
BEIIIECTBY.

[IpoBeneHne KadecTBEHHBIX pEaKIMi, WCIOJIB3YyEMBIX Ui OOHApY)KEHUS OPTaHUICeCKUX
BEIIECTB PAa3JIMYHBIX KIJACCOB: (DEHOJIOB, albJACTHIOB, Kpaxmaja, YKCYCHOW KHCIIOTHI,
AMHUHOKHUCIIOT, OenkoB u Ap. Onrcanue HaOIIOMaeMBIX SBJICHUN W COCTaBIICHHE XHUMUIECKUX
PeaKIMA U/IITH CXEM.

2. JlaGopatopHast pabora «KadecTBEHHBIM aHalW3 OPTraHUYECKHX COCIWHEHUH TI0
(hyHKIMOHATIBHBIM TPYIIIIaM».

HpOBe}leHI/Ie KAa4CCTBCHHBIX peaKHI/II\/’I, HCIIOJB3YEMBIX [JIA pacClo3HaBaHUA OPraHUYCCKUX
BCIICCTB OTACIBHBIX KJIACCOB IIO q)yHKHI/IOHaIIBHBIM rpymnmnaMm: Ha IMpUMEPE aMUHOKUCIIOT U
KapOOHOBBIX KHCIIOT, CIIUPTOB U (DEHOJIOB, ajIbJIETHAOB B KeTOHOB. OnucaHne HaOII01aeMbIX
SIBIICHHY ¥ COCTABJICHUE XUMHYECKUX PEAKIUH U/UIIHA CXEM.

OK 01
OK 02
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IIpodeccuonaLHO-OPUEHTUPOBAHHOE COAep:KaHue (CoAepKaHNe NPUKJIATHOTO MOIYJIST)

42

Paznen 8. Xumusi B ObITY M IIPOM3BOACTBEHHOM JI€SITEILHOCTH Y€JI0BEKA 6 OK 01
Tema 8.1. OcHoBHOe cofiep:kaHue 6 OK02
Xumust B OBITY W TIPOU3BOJCTBEHHOU T OK 04
PaKTHYeCKHe 3aHATHSA OK 07

JIeITEeIIbHOCTH YeJIOBeKa

Okonorudeckasi 0€30MacHOCTh TOCIEICTBUH OBITOBOW M NMPOM3BOJCTBEHHOW AEATEIBHOCTH nK

YeJIOBEKa, CBSI3aHHAsI C MepepabOTKOM BEIIECTB; MOUCK M aHAIW3 XHUMHUUYECKOH mHpopmannu 42 434445

U3 Pa3IMYHBIX HCTOYHHKOB (HAyyHas W yuyeOGHO-HaydHas IUTepaTypa, CPeACcTBA MaccOBOM T

uHpopmanuy, cetb IHTEpHET U IpyTHe).

Keticer (¢ yuerom Oymymieii mpoeCCHOHAIBHON NEesITeIhbHOCTH) Ha aHAJIN3 WHPOPMALINHU O

MPOU3BOJICTBEHHOH JIESTEIFHOCTH 4YeJOBEeKa, CBSI3aHHOW C MepepadOTKOW M IIOJydeHUEM

BEIIECTB, a TAKKE C IKOJOTUUECKOH 0€30IacHOCTHIO.

3ammra Keiica: IlpencraBieHue pe3ynbTaTOB peLIeHHS KEHCOB (BBICTYIUICHHE C

Mpe3eHTaInen)
*Paznen 9.1. UccienoBanue 1 XuMHu4YeCKHii aHaJIN3 00beKTOB OMocdepbl (/11 YKPYNHEHHBIX IPYI CclielHaIbHOCTeil/ npodeccuii: 36
19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00)
Tema 9.1.1.  OcHoBbl  11a6OPaTOPHON [OcHOBHOE COepKAHME 8 OK 01
MPaKTUKHU B npodeccrHoHaNnbHBIX JlaGopaTopHbIe 3aHSTHS MK
naGopaTopsx JlabopaTopHast pabota «OCHOBBI 1Ta0OPaTOPHOH MPAKTHKID. 4.2,4344,4.5

JlabopaTopHast mocyna M XHMHYECKHE peakTHBBL. OCHOBHBIC JIAOOPATOPHBIE OIEPALHH.

JlabopaTtopHoe obopymoBanue. TexHuka Oe30mMacHOCTH W TpaBmia paboTHl (MTOBEICHHS) B

nmabopaTopuu.

IIpakTHyeckne 3aHATHUS

BrImonHeHne TUHOBBIX PAacYeTOB IO TeMaTHKE IKCIEPHMEHTa (BBIXOJ MPOAYKTa pPEaKIuH,

Macca HaBeCKU, 00beM pPacTBOPUTEIIS).

O6paboTka JaHHBIX, aHAIHU3 U OLIEHKA MX JOCTOBEPHOCTH (BBIYMCIIEHHE CPETHEr0 3HAYCHHUS

OKCIICPUMEHTAJIbHBIX JaHHBIX, HOFpeHIHOCTI/I).

[IpesncTaBneHue pe3ynbTaToOB dKCIEPUMEHTa B pa3nuuHol (Gopme (Tabiuua, rpaduk, oTyer,

JIOKJIaJ, IPe3eHTaNNs).
Tema 9.1.2. Xumuueckuil aHanus npo6| OcHOBHOe coep:KaHue OK 01
BOZbI OK 02

Teopernueckoe o0y4yenne
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Knaccudukanus npod Bojbl 10 BUAY W Ha3HAYEHHIO, UCXOJS M3 €€ XMMHYECKOI'O COCTaBa.
Opra”onenTuyeckue CBOMCTBa (3amaX, MPO3pPavyHOCTb, LBETHOCTb, MYTHOCTH) BOJBL.
KucnorHocTs 1 menodnocts Bojsl. pH cpeasl u MeToas! ee onpeneneHus. JKecTkocTs BOAbI U
MeToAb! ee onpeeneHust. CyIHOCTh METO1a TUTPOBAHMUS.

Bugpr xecTKkocTH BOABI (BpEMEHHas M IOCTOSHHAs). JKECTKOCTh BOABI Kak IPHUYMHA
BBINIAJICHHS OCAJKOB MM OOpa30BaHMS COJICOTIIOKCHMH, MMEIOIIMX MECTO B OBITY M Ha
MPOU3BOJICTBE.

CocraB cojel, BBI3BIBAIOLIMX MXECTKOCTh BOJBI. XHMHYECKHE IPOLECCH, YCTPAHSIONIHE
JKECTKOCTh BOJBI. YPAaBHCHMS XUMHYECKHX pEaKIWH, WIUIFOCTPUPYIONINX IIPOIECCHI,
MPOHUCXOAIINE IIPU YCTPAHEHUH KECTKOCTH. Y CTpaHEHHE BPEMEHHOH JKeCTKOCTH OBITOBBIMU
Y XUMHUYECKHMU criocobaMu. CriocoObl YCTpaHeHHs TIOCTOSIHHOM JKECTKOCTH.

IIpakTnyeckue 3aHATHSA

Crioco0bl BBIpa)KeHHSI KOHIICHTPAIIMM PacTBOPOB: MAcCcOBasl OJIS PACTBOPCHHOTO BEIIECTBA,
MOJISIpHas ¥  MOJUUIbHAas  KOHLEHTpanmuu. Turp pactBopa. PemeHue mpakTHKO-
OPUEHTUPOBAHHBIX TEOPETHYECKHX 3aJaHHi Ha pacdeT KOHLEHTpalMH 3arps3HIIOINX
BEIIIECTB U UX CPaBHEHHE C MPe/IeNbHO 0MycTUMBIMU KoHIleHTpanusamu (IT1K).

JlaGopaTopHble 3aHATHSA

HccrnenoBanne XMMUYECKOTO COCTaBa NpoO BOJIBI.

Jlaboparopnas paboTa Ha BEIOOD:

1. JTaboparopHast pabota «O4rCTKa BOJBI OT 3aTPS3HEHUIN.

Hcnonp3oBaHne MeTONOB (GWIBTPOBAHHUS M anCcOpPOLUUM A OTHCICHHS 3arps3HCHHUN B
uccieayeMoil mpode Boapl. BeIOOp MeToma OYMCTKH B 3aBUCHMOCTH OT BHAA 3arps3HCHHS.
CpaBHeHne 3()p(QEeKTHBHOCTH pa3IHYHBIX METOIOB OYHCTKH BOJIBI B Pa3sHBIX YCIOBUAX (B
nabopaTopuu, B TOMAIIHAX U TIOJIEBEIX YCIOBHUSIX).

2. Jlaboparopnas pabota «Onpenenenne pH BoJbl U €€ KUCIOTHOCTHY.

Omnpenenenne pH cpeapl ¢ MOMOIIBIO YHHBEPCAIBHOIO HWHIMKaTopa. Vcrmosb3oBaHue
TUTPOBAHUS Ul OMpeJAeNeHHs KUcIoTHOCTH. OmpenenieHne oOIIeH KHCIOTHOCTH BOJIBI,
pacuer cBoOOmHON KuCIHOTHOCTH. OmpeaeneHne oO0med W CBOOOJHON IIEITOYHOCTH.
CocraBieHre YpaBHEHHH peakiuii, NPOTEKAIONIUX TPH OINpeaeieHUH KHUCIOTHOCTH/
IIENOYHOCTH NPoO BOJBI. YCTaHOBIEHHE CIIOCOOOB HMCIOJIB30BAHUS HCCIIEAOBAHHBIX MPOO
BOJIBI B )KH3HEICATEIHHOCTH Y€JI0OBEKa, HA OCHOBE MOJYYCHHBIX TaHHBIX O COCTaBE.

3. JTaboparopHas padora «OmnpeaesicHre )KeCTKOCTH BOBI M CIIOCOOBI €€ YCTPaHESHUS.
Crioco0ObI ycTpaHEHUs! BCEX BHJIOB )KECTKOCTH B 3aBHCHMOCTH OT COCTaBa COJICH JKECTKOCTH.

OK 07
MK

4.2,43,4.44.5
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Pemenne sxcriepuMeHTaNbHOM 3a/1a4M HA BBISIBJICHHE BPEMEHHON M MOCTOSIHHOM KECTKOCTH
Bonbl. OmeHKa BEpOSITHOCTH YCTPAHEHHUS BCEX BHIIOB KECTKOCTH B JOMAITHUX YCIOBHUSIX.

Tema 9.1.3. Xwumudyeckuif  KOHTpPOIb
KauecTBa IPOLYKTOB IIUTAHHS

OcHoBHOe cofiep:kaHune

Teopernueckoe o0y4yeHue

KauecTBeHHBINT XUMHYECKHI COCTaB MPOAYKTOB NMHUTaHUSA. BemecTa, danpcudpummpyromnme
NPOAYKTHl TIMTAHUS, W BEIIECTBA, 3arpsA3HSIIONIME TNPOAYKTHl mnuTaHua. OrmnpenencHue
3arpsA3HIAIONINX XAMUYECKUX BEIIECTB B NMPOAYKTAX IHMHUTAHWSA, ONPENCICHHE BELIECTB, HE
3asBJICHHBIX B COCTaBE NPOIYKTOB IIUTAHHU.

IIpakTnyeckue 3aHATHSA

Opraandyeckre M HEOpPraHMYECKHE BEIIeCTBA, BXOAAIINEC B COCTaB NPOMYKTOB ITHTaHHS.
OnpeneneHue cocraBa OJIOA HAa COJEpKaHME MaKpo M MHKpOdJIeMeHTOB. M3yueHue
Npe/IIoKEHHBIX TperoaaBaTeieM OO Ha MpeIMeT XHMMHYECKOro COCTaBa, OIpelelieHHe
JIOJICH OT CYTOYHON HOPMbI MAKPO M MUKPOAJIEMEHTOB B YKa3aHHOM OJIIOJIC.

Pemenue MPaKTUKO-OPUCHTUPOBAHHLBIX 3aJia4 110 KyJII/IHapHOﬁ TEMATUKE pa3JIMIHbIX TUIIOB.

JlaGopaTopHble 3aHATHA

HccnenoBanne XMMUYECKOTO COCTaBa NPOYKTOB ITUTaHMUSI.

JlabopatopHas paboTa Ha BEIOOD:

1. JJaboparopnas pabora «OGHapyKeHHE HUTPATOB B MPOIYKTAX MUATAHUSIY.

HccnenoBaHne MarepuaioB IMONYKOJIUYECTBEHHBIM METOJOM OIPEACICHHS HHUTPATOB C
UCIONb30BaHueM udeHnIaMuHa (KOPHEIUIOAbI OBOIIEH, JUCThS M KOUYEPhDKKA KaIyCThI,
W10l PPYKTOB). AHAIIU3 YPOBHSI 3arPsI3HEHUS] HUTPATAMHE 110 MHTEHCUBHOCTH OKPAITHBAHUSI
MPOJYKTOB PEaKIty.

2. JlabopartopHnas pabota «lccienoBanue MpoyKTOB MATAHUS HA HAJTUUNE YTIEBOJOBY.
HccnenoBanne MOJIOYHBIX TPOJYKTOB Ha Haiuuue Kpaxmana. MccrienoBanue NpoayKTOB Ha
HaJIMYKe TIFOKO3BL.

OK 01

OK 02

OK 07
MK

4.2,43,4.44.5

Tema 9.1.4. Xumwdeckuwii aHanm3 mpod
HOYBBI

OcHoOBHOe cofiep:kaHue

TeopeaneCKoe oﬁyqe}me

KJ'IaCCI/I(i)I/IKaHI/ISI Mo4YB 10 BUAY W HA3HAYCHUIO, HCXOASA U3 XUMHYCCKOIO COCTaBa.
Wnentndukays mpoOB MOYBHI N0 €€ XUMHYECKOMY COCTaBY, ONMCaHHWE BO3MOXKHOCTEH ee
IMPUMECHCHUA.

TpeboBanus K KauecTBYy TIOYBBl pPa3IMYHOro Ha3zHadeHus. OmnucaHue 0coOeHHOCTEH
UCIIONIb30BaHMS 1I0YB B 3aBUCHMOCTH OT THIIOB, CIIOCOOBI YJIydIIEHHMs KayecTBa IOYB B
3aBUCHUMOCTH OT Ha3HAUEHMUS.

OO0nacTy HMCIONB30BaHHMS OPraHMYECKUX YIOOpEeHMH B 3aBHCUMOCTH OT KaueCTBEHHOTO
cocraBa. Onncanue OpraHN4ecKux yI00peHNH U NX NMPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa

OK 01

OK 02

OK 07
MK

4.2,4.3,4.4,4.5
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IIOYBBI U €€ Pa3HOBUIHOCTH.

IIpakTnyeckue 3aHATHSA

Ob6nacty Ha3zHaucHUs (MPUMCHEHUS) MMOYBBI, UCXO/S U3 KAYECTBEHHOTO U KOJHMYCCTBEHHOTO
cocTaBa. AHANIU3 HOPMATUBHON JOKYMEHTAIIHH.

Ponp HeOpraHMYECKHX BEIIECTB B KAYECTBE MUHEPATIBHBIX YIOOPEHUMA, YIYUIIUTEICH OYBBL
CoctaB MUHEPAJIbHBIX YAOOpPEHHUI U MX NMPHUMEHEHIE B 3aBUCHMOCTH OT COCTaBa MOYBHI U €€
pa3sHOBHAHOCTH. B3anMOCBSA3b cocTaBa yIoOpeHHI U MX BIUSHUSA HA BEreTaTHBHBIC CBOHCTBA
U IUIOZOHOLLIEHUE PACTEHUH.

JlaGopaTopHble 3aHATHSA

HccnenoBanne XUMHYECKOTO COCTaBa MPOO MOYBEI.

JlabopaTopHas paboTa Ha BEIOOD:

L. JlaGopartopHas pabora «OOHapy)eHHE HEOPTAaHUICCKUX IIPUMECEH B PpoOax».
[IpurotoBnenne  mpoOBI  TOYBBI  [UII  HWCCIENOBaHMSA  KHUCIOTHOCTH/IIEIIOYHOCTH,
HEOpraHM4YecKuX 3arpsisHeHuil. OOHapyXeHHe XJIOpuA- M Cynb(aT-mOHOB B MpoOE MOYBHI.
CocraBneHre ypaBHeHHH peaknuii oOHapyxeHHs. CpaBHEHHE MOJYYCHHBIX MOKAa3aTelel ¢
HOPMAaTHBHBIMH (CIIPaBOYHBIMH) 3HAUCHHUAMH.

2. JlaboparopHas pabota «Omnpenenenue pH BOAHON BBITSDKKH IMOYBBI, €€ KHCIOTHOCTH U
IIETIOYHOCTH.

HccnenoBanne BOJHBIX BBITSDKEK 00pa3IOB FOTOBBIX MOYBEHHBIX CMeceH (IUIsl pPa3HbIX THIIOB
pacrenwuii). Onpeznenenrie pH nouBbI ¢ UCIOIb30BaHUEM WHANKATOPOB. OlLieHKa THIIOB IOYB B
MpeJICTaBICHHBIX 00pasnax (CUIbHOKHCIAs, KUCHas, ClIabOKuCIast, HeUTpaibHasl, eI09Has).

Tema 9.1.5.
omnocdeps

HUccnenosanue

00BEKTOB

l'IpO6J'ICMBI HUCCICAOBAHMA. MeTOI[BI IIOMCKa, aHaJiu3a " 06pa6OTKI/I I/IH(I)OpMa].[I/II/I O IMPOCKTC B
Ppa3JIMYHbIX UCTOYHUKAX.

OcHoOBHOe cofiep:kaHue 10
Teopernueckoe o0y4yeHue 2
Y4eOHO-HCCIeI0BATEIbCKUN TPOSKT B 00JIACTH HCCIIE0BaHUS 00bekToB Onocheps. O030p

TEM y'-Ie6HO-I/ICCJ'Ie}10BaTe.HI)CKI/IX ITPOCKTOB. AJ'IFOpI/ITM BBITIOJTHEHUA ITPOCKTA. Onpe):[eneHI/Ie 2

IIpakTHyeckue 3aHATHSA

OO0oCHOBaHHME aKTyaJlbHOCTH BBIODAaHHOW TeMBL. BhIsBIeHHE TPOOIEMBI HCCIICIOBAHMUS.
Bri6op 00BEKTOB M METOHOB HccieqoBaHus. [locTaHOBKA Iesiell W 3aJad HCCIEIOBaHUS.
Onpenenenue MnpojykTa wuccieoBanus. OmnpeneieHre 35TaloB M COCTaBJICHHE IUIaHA
HCCIIEIOBaHMS.

3ammTa npoekrta: IlpencraBieHue pe3yabTaTOB BBITOJHEHHS Y49eOHO-HCCIEI0BATENBCKAX

MIPOEKTOB (BBICTYIUICHHE C TIPE3EHTALINEH).

OK 01
OK 02
OK 04
OK 07
MK

4.2,43,4.4,45
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JlaGopaTopHble 3aHATHS 4
HccneoBanue MpeaiokeHHOro 00beKTa Ha KMCIOTHOCTb, IEIOYHOCTh, XHMHYECKHil COCTaB
(3arpA3HUTENH, MAKPO- ¥ MUKPOdIeMeHThI). OGpaGoTKa pe3yIbTaToB HccienoBanus. OneHka 4
KadecTBa HCCIIETYEeMOTro 00heKTa, HCXOMIS U3 PE3yIbTaToB XMMHUECKOTO aHAIH3a.
IIpoMe:XyTOUHAS ATTeCTANHUS 10 AMCHUIIHHE (IK3aMeH) 16
Bcero 39+5k/p 84+169
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3. YcaoBust peaju3zanuu nporpaMmbl 001eo0pa3oBaTeIbHON JUCHUTITIMHBI
3.1. TpeOboBaHusi K MUHMMAJbHOMY MAaTEPHAJIbLHO-TEXHUYECKOMY 00eCIedeHUI0

Jns peanu3alui MPOTPAMMBI  TUCIHUIUIMHBI  JIOJDKHBI  OBITH  MPEYyCMOTPEHBI
CIIEyIOIIMEe CHelHaabHble TOMEUICHHs: Y4eOHBI KaOMHET XUMHHM W/WIH ydeOHOU
XUMHUYECKOM J1abopaTopuH.

O6opynoBanne y4yeOHOro KkaOumHera (HArJsAAHbIe MOCOOHUsI): HAOOPHI
IAPOCTEP>KHEBBIX MOJIEIEH MOJEKYJ, MOACIHU KPUCTAJUIMYECKUX PEIIETOK, KOJIEKIIUU
IPOCTHIX U CIIOKHBIX BEIIECTB W/WIM KOJUICKIIMU MOJIUMEPOB; KOJUICKIUS TOPHBIX
nopoA W MUHeEpasioB, Tabnuna MenneneeBa, yuyeOHble GUIBMBI, LU(POBBIE
oOpa3oBaTenbHbIE PECYPCHI.

Texnnueckue  cpeacrBa  00y4eHHMsl:  KOMIBIOTEp €  yCTpPOMCTBaAMHU
BOCIIPOM3BEJCHUS  3BYKa, MPUHTEpP,  MYJIbTUMEAHA-TIPOCKTOP C  DKPAHOM,
MyJIbTUMEINIHAS JOCKA, YKa3Ka-IPE3CHTEP IS IPE3CHTALIUH.

O6opynoBanmne JsaGoparopum W padouMx MecT JIadOpaTOpUM: MEH3YpPKH,
MUATIETKNA-KANEJIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JYMbl, MPEIMETHbIE U MOKPOBHBIC
CTEKJIa, TJIAHIIETHI JIJIsl KaleldbHBIX peakiuii, (uabTpoBalibHas OyMara, MpOMBIBAJIKH,
CTEKJISIHHBIE TTPOOUPKH, PE3UHOBBIE TPOOKU, POHAPUKH, HAOOP PEAKTHUBOB, CTEKIISTHHBIC
MaJIOYKH, IITATUBBI JJIs1 TPOOUPOK; MEPHBIC HWIMHAPHI, BOPOHKU CTEKJISTHHBIE, BOPOHKHU
nenurtenbHble unHApudyeckue (50-100 M), cTynku ¢ necTukom, pap@opoBbie YalIKy,
MUHIETHI, (UIBTPHI OyMaXkHble, BaTa, MapJisg, 4YacOBBbIE CTEKJa, JJIEKTPOILUIUTKH,
71abopaTOpHBIE IMITATUBBI, CHUPTOBBIE TOPEJIKH, CIIMYKH, PUOOP JJIA MOTYYEHUS Ta30B
(w1 mpobupKa ¢ Ta300TBOJHON TPYyOKOM), AepKaTeau s MPOOUPOK, CKISTHKU IS
XpaHEHUs PEeaKTUBOB, pa3JdaTOUYHbIE JOTKH; XuMHuueckue crakanbl (50, 100 u 200 m);
IITATENN;, TMHIETHI; TUTEIbHBIC TIUIMIIBI, CEKYHIOMEPHI (TaiMephl), MEPHBIE MPOOUPKHU
(ma 1020 mu) u mepHble koJObl (25, 50, 100 u 200 M), BoasHas OaHs (WM
TEPMOCTAT), CTEKJISTHHBIE MAJIOYKU; KOHUYeCcKue Kookl Jj1st TutpoBanus (50 u 100 mu);
WHJIUKATOPHBIC TIOJIOCKU JJi ompenesienus pH u crangapTHas MHAMKATOpPHAS IIKAJa;
YHUBEpCaIbHBIN UHAUKATOP; nuneTku Ha 1, 10, 50 mu (wim gozaropsl Ha 1, 5 u 10 mi),
OIOpeTKH JUIsl TUTPOBaHUsA, MemuimHckue mmpuilkl Ha 100—-150 My, maGopaTopHbie
W/WU aHAJIUTHYECKHE BeChl, pH-MeTphl, CymuiabHBIN mKad, u Jp. JabopaTopHOE
o0opys0oBaHUE.

3.2. UndopManmoHHOe o0ecnevyeHne peajn3auu nNporpaMmmbl

s cTyieHToB
1. Tabpuensu O.C. Xumusa 10 knacc / 6a30Bbiii ypoBeHb/M3naTenncTBo: MoOCKBa,
«IIpoceemienue». ['og nznarenscra: 2022
2. Tabpuensu O.C. Xumusi 11 imacc / 0Ga3oBwiii ypoBeHb/M3narenbCcTBO:
Mocksa, «IIpocBemenue». 'on uznarensctsa: 2022
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Jliis npenoxaBarest

1) ®denepanbHbii 3ak0H oT 29.11.2012 No 273-d3 «OO6 o00pa3oBaHuu B
Poccuiickon denepanunm.
2) [Ipuka3z MunucrepctBa obpazoBanusi U Hayku PD ot 17.05.2012 Ne 413

«O0 yTBepxkaeHuu (enepaabHOro rocyJapCTBEHHOr0 00pa3oBaTENIbHOIO CTaHAApTa
cpeaHero (IOJTHOT0) O0IIero 00pa3oBaHU.

3) [Ipuka3z MunucrepctBa oOpazoBanus U Hayku PD ot 29.12.2014 Ne 1645
«O BHecennu n3meHeHuil B I[Ipumka3z MunuctepcTBa 00pa3oBaHus U Hayku PP ot
17.05.2012 Ne 413 “O6 yrBepkaAeHUU (PenepalbHOTO TOCYAAPCTBEHHOTO
0o0pa30BaTeILHOTO CTaHAapTa CPEIHETO (ITOJTHOTO0) 00IIero 0Opa3oBaHUs .

4) [Tucemo [lemapTrameHTa rocyAapCTBEHHOW MOJUTHKU B cepe MOArOTOBKU
pabounx kamapoB u JI[IO MwunoOpunayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHmanm 1Mo OpraHu3aly MOJyYeHUs CpeAaHero oOmero oOpa3oBaHUS B
npenesiax OCBOCHHS O0O0pa30BaTENbHBIX MPOrPaMM CPEAHEro Mpo(eccCHOHAIBHOIO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO O0OIIEro oOpa3oBaHUA C YYETOM TpeOoBaHUM
dbenepalibHbIX TOCYJApPCTBEHHBIX OOpa30BaTENbHBIX CTAaHAAPTOB M IOJy4yaeMOu
npodeccuu WM COeUalIbHOCTH CPEIHEro NPO(HECCHOHATBHOTO 00pa30BaHUY.

5) INabpuensa O.C., JIsicoBa I'.I'. Xumusi: kHura ajisg mnpemnojaBarens: y4deo.-
metroa. nocodue. ['abpuensa O.C. u ap. Xumus ais npodeccuil U crienualIbHOCTEN
TEXHUUYECKOTO NPOPuiIs (3JIEKTPOHHOE IPUIIOKEHHE).

HNuTepHer-pecypcesbl

www. pvg. mk. ru (omumnuana «Ilokopu BopoObeBsI TOpbD?).

www. hemi. wallst. ru (O6pa3oBaTenbHBIN CAalT AJIsI MKOJIHHUKOB « XUMUSD»).
www.alhimikov.net (OGpa3oBaTebHBIN CAUT AJIs MIKOJIBHUKOB).

www. chem. msu. su (DekTpoHHass OMOINOTEKA 10 XUMUN).

www.enauki.ru (MHTepHeT-u3janue 11 yuuteneid « ECTeCTBEeHHbIE HAYKH).
www. lseptember. ru (Meronnyeckas razera «llepBoe ceHTIOps»).

www. hvsh. ru (kypHan «XuMHS B TIIKOJIC»).

www.hij.ru (KypHan «XuMUs U 5KU3HBY).

4. KOHTPOJIb M OlIeHKA Pe3yJibTATOB 0CBOEHHs 00111e00pa30BaTeJIbHOI
TUCUMILTHHBI

KoHTposib 1 o1leHKa pe3yJabTaTOB 00y4YEHHUsl OCYIIECTBIISIETCS MpenoaaBaTesieM B
npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATUH U J1a00paTOPHBIX padOT, TECTUPOBAHUS,
a TakKe BBIMOJIHEHUA OOYYaIOIUMUCS WHIMBUIYaJbHBIX 3aJaHUN, TPOEKTOB,
uccienoBanuil. PesynbTaTsl 00ydeHUs ONpeaessitoT, 4To 00yJarouecs J0KHbI 3HaTh,
IIOHMMATh ¥ IEMOHCTPUPOBATH 110 3aBEPIICHUHN U3YUYEHUS TUCLUIUIMHBI.

Jns  ¢GopMupoBaHUs, KOHTPOJS U OLEHKU pe3ylbTaTOB OCBOCHHUS yueOHOU
JUCLHUIUIMHBL HUCIIOJB3YETCSd CHUCTEMA OLIEHOYHBIX MEPOIPUATHI, MPEACTaBIISIONIAS
co00l KOMIUIEKC y4e€OHBIX MEPOIPUSATUH, COTJIACOBAHHBIX C pe3yJibTaTaMU OOy4YEeHHUS U
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chopmynmupoBanaeix ¢ ydetom DOI'OC COO (mpeameTHbIE Pe3yibTaThl

muctumuinae) u ®I'OC CIIO.

Ne Monyae / Pasnen Pe3yabTaT 00y4yeHus OueHo4YHbIe MEepONPUSITHS OK

/ Tema
| |OcHoBHOI MoayJIb

1 Pa3nen 1.|@opmympoBaTh 0a30Bble
OcHoBbI NOHSATHS U 3aKOHbI XHMHH
CTpOeHust
BellecTBa

1.1 |Crpoenue aromoB|CocraBiusate  xumuyeckue|l. Tect «Crpoenue aromoB|OK 01
XUMHUYECKHX GbopMynbl COCOMHEHUH B|XMMHYECKHX  JIEMEHTOB U
AJIEMEHTOB Y [COOTBETCTBUM CO CTEHEHBIO|IIPUPOAA XUMUUECKOHN CBSI3N».
npupojaa OKHCIICHUS XMMHUYECKHX (2. 3ajJaud Ha COCTaBJICHHE
XUMHUYECKON 9JIEMEHTOB,  HCXOJS U3 |XHMHUYECKUX dopmyn
CBSI3U BaJICHTHOCTH U | IByXaTOMHBIX COEMHEHUIN

AIEKTPOOTPHUIIATEIBHOCTA  |(OKCHIOB, CyIb(hUI0B,
TUAPUJIOB U T.I1.).

1.2 |Ilepmogmueckuii |XapakTepu30BaTh [Ipaktuko-opuentupoBanneie  |OK 01
3aKOH M TaOJIMLA|XUMHUYECKUE DSJIEMEHThl B|T€OpeTHMUYECKHe  3aJaHus  Ha|QK (2
J.1. MenneneeBa |COOTBETCTBUU c UX [XapaKTEPHU3ALUI0  XUMHUYECKUX

MOJIOKECHUEM B|3JIeMEHTOB: «MeTtanueckue /
MEPUOJUYECKON  CHUCTEME |HEMETaNInYECKUe CBOIICTBa,
XUMUYECKUX 3JIEMEHTOB [3JIEKTPOOTPULIATEILHOCTD u
J.1. Menneneesa CPOICTBO K AJIEKTPOHY
XUMHUYECKMX  JJIEMEHTOB B
COOTBETCTBUE C 175
JJNIEKTPOHHBIM ~ CTPOCHUEM U
MIOJIOKEHUEM B IEPUOINYECKON
CHUCTEME XUMUYECKUX
anemeHnToB .M. Menneneeray.

2 Paznen 2.|CocraBiasite ypaBHeHusi H|KoHTpoJibHAas padoTa
Xumuuyeckue CXEMBbI XUMHYeCKHX |«CTpoeHune BellecTBa "
peaknun peaKuui XUMHYECKHE PeaKIu)

10
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Mopnyas / Pa3nea
/ Tema

PesynabTaT 00yuenuns

OueHoYHBIC MepONIPUATHS

OK

2.1

Tuner
XUMHUYECKUX
peakuuii

CocTaBnsTh
COCJIMHCHMUS,
oOMeHa,
OKHCJIUTEIBHO-
BOCCTaHOBUTEIIbHBIC
peakuuu u peaxiuu
KOMILIEKCOOOpa3oBaHus (Ha
npuMepe
THAPOKCOKOMILICKCOB
QIIOMUHHUS W LHHKA) C
y4acTHEM HEOPTraHUYECKHUX
BCILICCTB

peaknuu
pa3ioxKeHus,
3aMeleHus,

1. 3amaun Ha COCTaBJICHHE
YPaBHEHUH PEAKLIUN:

—  COEQUHEHHUs, 3aMelIeHus,
paznokeHusi, 0OMEHa U peakIuii
C  ydJacTueM  KOMIIJIEKCHbIX
coequHeHUl  (Ha  Tmpumepe
I'MJIPOKCOKOMITJIEKCOB
AJTIOMUHUS U [IUHKA);

— OKUCJIUTENbHO-
BOCCTAaHOBUTENIbHBIX PEAKLUil ¢
UCIIO0JIb30BaHUEM MeToza
3JIEKTPOHHOIO OallaHca;

— € yYacTueM KOMIUIEKCHBIX
coequHeHUl  (Ha  mpumepe
I'MJIPOKCOKOMIUIEKCOB IIMHKA U
QIIOMUHHUS).

2. 3agaun
KOJIMYECTBEHHBIX
XapaKTEePUCTHK IPOaYKTa
peakuuu COeIMHEHUs; MacCOBOU
Wi OO0bEMHOW JI0JIM BBIXOAA
IPOAYKTa peaklUUU COEIUHEHUs
OT TEOPETHUYECKU BO3MOXKHOTIO;
O0OBEMHBIX OTHOIIEHUH Ta30B;
KOJINYECTBEHHBIX
XapaKTepUCTUK MCXOJTHBIX
BELIECTB U MPOJYKTOB PEAKIUY;
Macchl  (00BEM,  KOJIHMYECTBO
BEIIECTBA) MPOJYKTa pEeaKluH,
€CJIM OJJHO M3 BEIECTB JIaHO B
BUJIE PACTBOPA C OINpPENEIECHHOU
MacCOBOM JT0JIEW PACTBOPEHHOI'O
BELIECTBA.

Ha pacueT

OK 01

2.2

DNEeKTPOTUTHYECK
ast JUCCOLMAIUs U
MOHHBIA 0OMEH

CocTaBisiTh
XHUMHYECKHX peakuuu
HOHHOTO oOMeHa c
y4acTHEM HEOpPraHWYECKUX
BEIIECTB

YpaBHEHUS

1. 3amanuss Ha COCTaBJICHHE
MOJIEKYJIIPHBIX M HOHHBIX
peaKkuuii ¢ y4yacTHEM OKCHUJOB,

KHCJIOT, OCHOBAaHHMM U cCOJIeH,
HOHHBIX PpEAKUHN TUIpOJIn3a
COJIEH, YCTaHOBJICHHE

U3MCHCHUA KUCJIOTHOCTH CPEABI.

OK 01

2. JlaGopatopHas pabora
«Peakuu ruaponusay.
3 Paznen 3.|hccaenoBars crpoenne u|KonrpoabHasi padora
Ctpoenne u|CBOMCTBA «CBOHiCTBAa HEOPraHMYeCKHX
CBOICTBA HEOPraHW4YeCKHUX BeleCTB |BeleCTB
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Mopnyas / Pa3nea
/ Tema

PesynabTaT 00yuenuns

OueHoYHBIC MepONIPUATHS

OK

HECOPraHnIeCKUX
BelIeCTB

3.1

Knaccudukanus,
HOMEHKIIATypa W
CTpOCHHE
HEOPraHUYECKUX
BEILIECTB

Knaccudunuposarsb
HEOpraHWYeCKHe BeIIeCTBa
B COOTBCTCTBUHU C ux
CTPOCHUEM

1. Tecr
Ha3BaHUE
BEIIECTB

«Homenkiarypa wu
HEOPraHUYECKUX
ucxons U3 HX
XUMHYECKOH  QopMysibl WU
COCTaBJICHUE XAMHYECKON
(dbopMyInbl MCXOAsl U3 Ha3BaHUs
BEIECTBA 110 MEXAYHAapOIHOU
W TPUBHUAIBHON
HOMEHKJIAType».
2. 3ajayn Ha pacyeT MaccoBOil
nond  (Maccel)  XMMHUYECKOTO
ajemMeHTa  (COeQUHEHUs) B
MoJIeKyJie (cMecH).
3. Ilpaktuyeckue 3amgaHus IO
KJaccu(pukanuu, HOMEHKJIAType
U XuMHYecKUM  dopMmynam
HEOPTaHUYECKUX BEII[ECTB
pa3IMYHBIX KJIACCOB.
4. Ilpaktuueckue 3amaHusi Ha
ornpezeneHue XUMHYECKON
AKTUBHOCTH BEIIIECTB B
3aBUCHMOCTH BUJA XUMHUYECKOU
CBSI3U M THUIA KPUCTALITUYECKOMN
PELIETKU.

OK 01

3.2

dusnko-
XUMHUYCCKUEC
CBOMCTBa
H€0pFaHI/I‘-I€CKI/IX
BEIIIECTB

YcraHaBauBaTh
3aBUCHUMOCTD

XHUMHYECKHX

HEOPraHUYeCKHX  BEIIECTB
OT CTPOEHUSI aTOMOB H
MOJICKYJI, a TakKXe THIIa
KPUCTAJUTMYECKOUN pelIeTKH

¢uzuKo-
CBOICTB

1. Tect «OcobeHHOCTH
XUMHYECKUX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBaHUM,
aM(pOTEepHBIX THAPOKCUIOB U
CoJIei».

2. 3ajaHus Ha COCTaBJICHUE
ypaBHEHUH XUMHUYECKUX
pEaKUuii ¢ y4acTUEM MPOCTHIX U
CJIOXKHBIX HEOPraHUYECKHUX
BEILIECTB: OKCUJOB METAJJIOB,
HEMETAIJIOB ©  aM(OTEpHBIX
3JIEMEHTOB; HEOpPraHUYECKUX
KHCJIOT, OCHOBaHUI u
aM(pOTepHBIX TUJIPOKCH/IOB,
HEOPraHUYECKUX coJei,
XapaKTePU3YIOINX UX CBOMCTBA
U CIIOCOOBI OJTYYEHUSI.

3. IIpakTUKO-OpHEHTHUPOBAHHBIE
TEOPETUYECKHE  3aJaHus  Ha
CBOMCTBA 51 MIOJIy4YEeHUE

OK 01
OK 02

43



Moayas / Paznen

Ne PesynabTaT 00yuenuns OueHoYHBIC MepONIPUATHS OK
/ Tema
HEOPraHMYEeCKUX BEIIECTB.
4. Jlaboparopuas pabora
«CBolicTBa METaJUIOB u
HEMETAJIJIOB.

3.3 |IIpomsBoxacTBO O6ocuoBeBaTh 3HaueHue u|llpaktuko-opuentupoanneie |OK 01
HEOPraHUYECKUX |IPUMEHEHHE 3aJaHus 10 COCTaBJICHMIO|OK 02
BELIECTB. HEOPraHMYECKUX BEIIECTB B|XHMUYECKUX peakuuit c
3HayeHue U |ObITOBOM U |ydacTuem HEOpraHM4YeCcKuX
IPUMEHEHNE B|IIPOM3BOJICTBEHHOMN BELIECTB, UCIOIb3YEMBIX Ul UX
ObITY u Ha|JIeTeIbHOCTH 4YEJIOBEKa MX|MICHTU(UKALUU u
IIPOU3BOJICTBE (U3NKO-XUMHYECKUMHU IIPOMBIIITIEHHBIX croco0oB

CBOWCTBaMHU HOJY4YEHUSI.

4 Paznen 4.|UccnenoBats crpoenne u|KoHTpoabHas padora
Crtpoenne u|cBoiicTBa oprannyeckux|«Crpoenue 7 CBONCTBA
cBoOiicTBA BellecTB OpPraHn4ecKHX BellecTB)
OPraHu4eCKuXx
BellecTB

4.1 |Knaccuduxanms, |Knaccupumuposarsb 1. 3amanus Ha cocraBienue|OK 01
CTpOEHUE U |OpraHMyecKue BelecTBa B|HAa3BaHUU OpraHNYEeCcKUX
HOMEHKJIaTypa COOTBETCTBUU c UX|COCIMHEHUI IO TPUBHUAIBLHON
OpPraHUYECKUX CTPOEHUEM WIin MEXyHapOIHON
BEILIECTB CUCTEMAaTUYECKON

HOMEHKJIaType.

2. 3amaHus Ha COCTaBJICHUE
TIOJIHBIX " COKPALICHHBIX
CTPYKTYPHBIX bopmyn
OpPraHUYECKUX BEIIECTB
OTJIEJIbHBIX KJIACCOB.

3. 3amaum Ha OHIpEIEIECHHE
MIpOCTENIIEH (bopMyIibI
OpraHUYECKON MOJIEKYJIBI,
HCXOJS U3 3JIEMEHTHOI'O COCTaBa
(B %).

4.2 |CgoiicTBa YcraHaBnuBarthb 1. 3amanus Ha cocraBienue|OK 01
OpraHMYECKHUX 3aBUCUMOCTh ¢u3uKo-|ypaBHEHUH XUMHUECKUX [ QK 02
COETMHEHU N XUMHUYECKUX CBOMCTB|peakui c y4acTUEM

OpPraHMYECKUX BEIIECTB OT|OPraHMYECKHX  BEIIECTB  Ha
CTPOEHHS MOJIEKYJI OCHOBaHMM HUX COCTaBa U
CTPOEHHUSI.
2. 3agagusd Ha COCTaBJIEHHE
ypaBHEHUI XUMHUYECKHUX
peakuuii, WJUTFOCTPUPYIOIIUX

XMMHYECKHE CBOMCTBA C Y4CeTOM

MEXaHU3MOB MPOTEKaHUS
JAaHHBIX peakuui Hu
T€HETUYECKOM CBSI3U
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Moayas / Paznen

Ne PesynabTaT 00yuenuns OueHoYHBIC MepONIPUATHS OK
/ Tema

OpPraHMYECKUX BEILECTB Pa3HBIX
KJIACCOB.

3. PacuerHrle 3agaud 110
YpaBHEHUAM peakuuin c
y4acTHEM OpPraHUYECKUX
BEILIECTB.

4. JlaGopaTopHas pabora
«IIonyuenue JTUJICHA U
U3YYEHUE €r0 CBOWCTBY.

4.3 |Opranuueckue O6ocuoBeBaTh 3HaueHue u|llpakrtuko-opuentupoBannsie |OK 01
BeLIECTBA B|[IPDUMECHEHHE OPraHWYECKHUX[3aJaHUd IO  COCTaBJICHHIO|QK (2
KU3HEJCATENIPHOC |BEILIECTB B  OBITOBOW M |XMMHUYECKUX peakuuit c
TH YeJI0BEKA. |[[IPOM3BOACTBEHHON y4acTHEM OpPraHMYECKHUX
[Tpon3BOACTBO  M|JEATENBHOCTH YEJIOBEKA HX |BEILECTB, UCIOJb3YEMBIX JUIS UX
IIPUMEHEHNE (U3NKO-XUMHUYECKUMHU UJACHTUQUKAIMK B OBITY H
OpraHUYECKUX CBOMCTBaMH IPOMBILIIEHHOCTH.

BELICCTB B
IPOMBIIIJIEHHOCTH

5) Pasznen 5.|hccnenoBats paBHoBecue|KoHTposabHas padora
Kunernueckue MM ckopoctb Xummu4eckux|«Cxopocrb XHMHYECKOH
TepMOAMHAMM Y EC |peaKuid peakuuu U XHMHYecKoe
KHe PaBHOBecHE»
3aKOHOMEPHOCTH
NPOTeKAHUS
XHMHYECKHX
peakumii

5.1 |Kunernueckue Hccnenosath BiausiHue|1. JlaGoparopnas pabora Ha|OK 01
3aKOHOMEPHOCTH |KOHLIEHTPALUU BBIOOD: OK 02
IIPOTEKAHUS pearupyroomux BelecTB H|— «OnpeneneHne 3aBUCUMOCTH
XUMHUYECKHUX TEMIIEpaTypbl Ha CKOPOCTh|CKOPOCTH peakuuu oT
peakuui XUMHYECKHUX PEAKIUH KOHIEHTPAllUl  pearupyroiux

BELIECTBY;

— «OnpeneneHue 3aBUCHUMOCTH
CKOpPOCTH peakuuu oT
TEMIIEPATYPBI».

2. IlpakTUKO-OpHUEHTUPOBAHHbBIE
TEOPETUYECKHE  3aJaHus  Ha
aHanu3 (HaKTOPOB, BIHSIOIINX
Ha U3MEHEHHE CKOPOCTH
XMMHYECKON PEaKIUu.

5.2 |Tepmonunamudyec |MccrnenoBarhb BiusaHue| 1. 3anaun Ha pacuers! TernoBbix|OK 01
KHe W3MEHEHUS KOHIEHTpaIuH [3(pPexToB XUMUUECKUX Peakuii| QK (2
3aKOHOMEPHOCTH |BEILLECTB, PEAKILUU CPEIbl U|U OIpPEAEICHUE THUIA PEAKLUU
MIPOTEKAHUS TeMIiepaTypsl Ha cMenieHue|(rmo TermioBoMy 3 exTy: 3K30-
XUMHYECKHUX XMMHUYECKOTO PABHOBECUS M SHIOTEPMHUYECKHUE).
peakuuil. 2. IIpakTHKO-OPUEHTUPOBAHHBIE
PaBHOBecue 3a/1aHus Ha IIPUMEHEHNE
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Mopnyas / Pa3nea

Ne PesynabTaT 00yuenuns OueHoYHBIC MepONIPUATHS OK
/ Tema
XUMHUYECKHX npunnuna Jle IHarense pns
peaxkuuit HaXO0XJICHUS HarpaBJICHUs
CMeIlleHus paBHOBECHS
XUMUYECKON PEAKLUU U aHAJIWU3
(akTopoB,  BIMAIOIIMX  Ha
CMEIlIEHNE XUMHUYECKOTO
paBHOBECHS.
3. Jlaboparopuas pabora
«3yueHne BIUSHUS pa3IMUHbIX
(akTopoB Ha CMEIlIEHNE
XUMHYECKOT'O PAaBHOBECHS.
6 Pasznen 6.|UccaenoBars aucnepcubie| KonTpoJsbHas padora no reme
JucnepcHbie CHCTEMBI «/lucnepcHbie CHCTEMbD)
CHCTEeMbI
6.1 |JucnepcHbie Paznuuath uctunHbie|1. 3amaum Ha npurotosienue|OK 01
CUCTEMBbI U |pacTBOpHI, KOJUTOMIHBIE | paCTBOPOB. OK 02
bakTopsI HX |pacTBOPBI u|2. IIpakTUKO-OpUEHTHUPOBAHHBIE
YCTOWYHBOCTH rpy0oauCIIEpCHBIE CUCTEMBI|pacueTHBIC 3a/laHus Ha
Ha OCHOBE XHWMHYECKOIO|INUCIEPCHbIE CUCTEMBI,
JKCIIEPUMEHTA UCIIONIb3yeMble B OBITOBOM U
MIPOU3BOACTBEHHOMN
JeSITeIbHOCTH YeJIOBEKa.
6.2 |HMccnenoBanue Hccnenoath ¢usuko-|JIabopaTtopnass  pabora  (Ha|OK 01
CBOICTB XUMHYECKHE CBOICTBa |BBIOOD):
JIUCTIEPCHBIX Pa3IUYHBIX BUI0B|— [IpuroroBienue pacTBOpos;
CUCTEM JUCTIEPCHBIX CUCTEM — MHccnenoBanue JuCHEpCHBIX
CHUCTEM.
7 Pasznen 7.|HccienoBars  CBOICTBA
KauyecTBeHHBIE |[OpraHu4ecKux "
peakuuu HEOPraHU4eCcKuX BellecTB
o0HapyXeHHsA c HCNO0JIb30BAHNEM
OPraHMYecKUX M|(Ka4YeCTBEHHbIX PeaKkuuii
HEOPraHu4eCKHX
BellecTB
7.1 |OOHnapyxeHue Hccnenosath 1. JlaboparopHas paborta (Ha|OK 01
HEOPraHWYECKUX |KaYeCTBEHHBIE peakIuu |BEIOOD):
KaTHOHOB M |HEOPTraHWYECKUX BEUIECTB |- AHAIMTHYECKHE  pEaKlUH
AHHOHOB kaTuOHOB [-VI rpymm;
— AHaIWTUYECKHE  pPEaAKIUU
AQHUOHOB.

2. HpaKTI/IquKI/IC 3aJaHusl Ha

COCTaBJICHUE YpaBHEHUH
peakuuin OOHapyXEHHS
katuoHoB [-VI  rpymn wu

AQHUOHOB, B T.Y. B MOJIEKYJIIPHOMI
Y MOHHOH (opmax.
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Moayas / Paznen

Ne PesynabTaT 00yuenuns OueHoYHBIC MepONIPUATHS OK
/ Tema
7.2 |OGHapyxeHHE UccnenoBath 1. JlaGopatopuass paborta (Ha|OK 01
OpraHUYECKUX KauyeCTBCHHBIC peakuuu | BeIOOD):
BEIIIECTB OpraHM4YecKUX coeluHeHul|— KauecTBEeHHbIE peakiuu Ha
OTJCIIBbHBIX OTJCIBHBIX KJIACCOB OTJCIBbHBIC KJIaCChI
KJ1aCcCOB c OpraHUYEeCKHUX BEIIECTB;
HCII0JIb30BAHUEM — KauecTBeHHbBIH aHanu3
KauyeCTBECHHBIX OpPraHUYeCKUX COCIUHEHUN II0
peakuuit (YHKITMOHATTLHBIM TPYIIIIaM.
2. IlpakTuueckue 3amaHus Ha
COCTAaBJICHHC Ka4eCTBCHHBIX
peakuuii 0OHapyKECHHS
OPraHUYEeCKUX COCTUHEHUM.
| [Ipuxkiaagnoii MoayJib
8 Pa3znea 8. OuenuBarp mnocjaeacTBUdA (3amuTa Keiica (¢ y4erom
XuMmusi B ObITY H|0OBITOBOM u|0yaymeii mnpodeccuoHaJIbHOM
NMPOU3BOJACTBEHH |MIPOM3BOJACTBEHHOM AesITeJIbHOCTH)
OH J1eITeJIbHOCTH |AeATEIbHOCTH YeJoBeKa ¢
yeJoBeKa MO3UIMI JKOJOrHYECKOM
0e30macHOCTH
Xumusa B ObiTy u|OlLieHUBATH nocneacteus|Keiic (¢ yuetom Oynymeii|OK 01
MIPOU3BOJICTBEHHO |OBITOBOMA U [ipodeccCroHanbHON OK 02
W JeATeIbHOCTH |[IPOU3BOJICTBEHHOM JESATETLHOCTH) OK 04
YyeJIoBeKa JIeITEILHOCTH dYelioBeka ¢|Bo3MoXKHEBIE TEMEI KEHCOB: OK 07
MO3UIUM skonornueckoii|1. Iloremnenme xnuMmara u
0e30macHOCTH BBICBOOOXKICHHE ra3oBBIX
TUAPATOB CO JIHA OKEaHA.
2. bynymme warepuansl s
aBua-, MaIIuHO- u
IpUOOPOCTPOEHHUS.
3. HoBele wmarepuanbr s
COJIHEUHBIX OaTapeil.
4. JlexkapcTBa Ha  OCHOBE
pacTUTENBHBIX MTPENapaToB.
9.1 |Pa3zgen 9.1.|UnTepnperupoBath 3amura yueOHo-
HccaenoBanue u|XuMHYeCKHEe MPOLECCHI M|HCCIEI0BATEIbCKOI0 MPOEKTA

XHMHYEeCKHM
AHAJIU3 00HLEKTOB
ounocdepnbl

siBJIeHHs1 B Onocdepe

(c y4yeTom
npogeccuoHaIbLHOU
AesiTeJIbHOCTH)

Oyayuuei
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Moayas / Paznen

Ne PesynabTaT 00yuenuns OueHoYHBIC MepONIPUATHS OK
/ Tema
9.1.1 |OcHoBBI Boeimonaate nosHbil muki|l. Jlaboparopnas paborta|OK 01
nabopaTopHOM AKCIEPUMEHTAIBHOTO «OCHOBBI nabopatopHoi
NPaKTUKH B|HCCieI0BaHUS C |TIpaKTUKNY.
npodeccuoHaIbH  |COOII0ACHNEM npaBwi|2. TumoBele  pacueTsl IO
BIX JJAOOpaTOpHsX |0€30MacHOr0 OOpallleHHs C|TeMaTHKE SKCIIEPUMEHTA.
BEILIECTBAMU u|3. 3amaum  Ha  BBIYUCICHUE
nabopaTOPHBIM CpeaHero 3HAYCHUS
00opyI0BaHUEM IKCIIEPUMEHTAILHBIX  JaHHBIX,
TIOTPEIIHOCTH.
4. IlpencraBneHue pe3ysbTaToOB
OKCIEPUMEHTa B  PA3JIUYHOM
¢dopme  (tabnmma,  rpaduk,
OTYET, JIOKJIaJ, PE3CHTAIHS ).
9.1.2 | Xummueckuid Uccnenoats xumuueckuit|1. Tectr «CpoiictBa u coctaB|{OK 01
aHaJu3 po0 BOJIBI |COCTAB MIPOO BOJIBI BOJIBI». OK 02
2. 3aganne  «XHMHYECKHI|GK (7

cocTaB BOJAbI, THUII BOJBI U
CIOCOObI €€ HpPUMEHEHus» (c
UCIIOJIb30BAaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

3. IIpakTUKO-OpUEHTHUPOBAHHBIE
TEOPETUYECKHE  3aJaHus  Ha
COCTaB BOABI M  CIOCOOBI
BBIPQKEHUS KOHIEHTpAMA |
nepecueT  KOHULEHTpamui  (c
WCTIOJIh30BAaHUEM HOPMATHUBHBIX
JTIOKYMEHTOB).

4. JlabopatopHas paboTa Ha
BBIOOD:

- Ouncrka
3arpsA3HEHUN;
— Omnpenenenne pH Boasl u ee
KHCJIOTHOCTH;

BOJIEI oT

— OmnpeneneHue  KECTKOCTH
BOJIBI u CIocoObI ee
yCTpaHCHHUS.

48



Mopnyas / Pa3nea

Ne PesynabTaT 00yuenuns OueHoYHBIC MepONIPUATHS OK
/ Tema
9.1.3 | XuMnueckuii Uccnenosats xumuueckuii|l. Tect «Oprannueckue u|OK 01
KOHTPOJIb COCTaB MPOJYKTOB MUTaHUsI |HEOPTraHUYECKUE BEILIECTBA, |OK (02
KayecTBa BXOJISIIME B COCTAB MPOIYKTOB|(O ()7
MPOJIYKTOB MUTAHUS.
MUTaHU 2. TlpakTUKO-OpUEHTUPOBAHHBIE
3a7aHus o KYJIMHapHOU
TEeMaTHKe.
3. JlaboparopHas paborta (Ha
BBIOOD):
— OOHapyXeHHE HHUTPATOB B
IPOIYKTaX MUTAHUS,
— MHccnenoBanue 1poaykToB
NUTaHMS Ha HAJIMYME YIIeBOJIOB
(MyKa, TBOpPOT, MOJIOKO, HOTYpPT)
Ha Hajau4uue yIJIEBOJIOB
(kpaxmai, IJII0K03a, caxapo3a).
9.1.4 | XuMunueckuii Uccnenosate xummnueckuii|l. Tect mo teme «Xmmuueckuii| OK 01
aHau3 po6|cocTaB mpod MOYBEI COCTaB  HeopraHudeckux  Hu|QK 02
MIOYBBI OpPTaHUYECKUX YAOOPEHUI». OK 07

2.  3amanue  «B3amMocBs3b
cocTaBa MOYBBI, THUII TIOYBHI U €€
Ha3HAuYCHUS.

3. JlaGoparopnas pabGora (Ha
BBIOOD):

- OOHapysxeHue
HEOPraHWYECKUX IpUMeced B
npoOax MOYBHI;

— Onpenenenue pH BogHOM
BBITSKKHU TIOYBHI,
KHCJIOTHOCTH Y MIEJIOYHOCTH.

cC
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Moayas / Paznen
/ Tema

PesynabTaT 00yuenuns

OueHoYHBIC MepONIPUATHS

OK

9.15

Uccnenosanue
00BEKTOB
ouocdepsl

HUccnegoBaTh XMMHYECKHI
cocTaB 00BEKTOB Onochepsl
Ha TpuUMepe MPOIYKTOB
IMUTaHUS, BOABI ¥ IIOYBEI

YyeOHO-ucciae10BaTeNbCKIAI
MIPOCKT B obnacTu
HCCIIEN0BaHUS 00BEKTOB
ounochepsl.

Bo3MokHBIE TEMBI IPOEKTOB:

1. HccnegoBanue cocTaBa
MHUHEPaTbHOU BOJBI n
PEKOMEH1alluu 1o ee
HCIOJIL30BAaHUIO.

2. HccnenoBanue
pa3pyuIarIero JIEeNCTBUA
HIPUPOIHOMN BO/JIbI Ha
CTPOUTEIILHBIC MaTEPHAIIBI.

3. CocraBnenue IIPOEKTa
IIBETHHUKA/OTOpOjIa/cana B
3aBHCHMOCTHU oT coCTaBa
MIPOAHAIIM3UPOBAHHBIX MTOYB.

4, CocraBieHue
cOQIaHCUPOBAHHOTO MEHIO Ha
JeHb (HeJen0) B 3aBUCUMOCTHU
OT COJEpP)KAHUS XUMHUYCCKUX
Makpo ¥ MHUKpPOAIJIEMEHTOB B
OPOAYKTaX MUTAHUS.
5. Hccaemosanue
IMUTHEBOU BOJIBI.

6. Uccnenosanue mpo0
BOJIOIIPOBOJHOM BOJBI Ha
npeameT YCTpaHEHHS
JKECTKOCTH.

7. YcTpaHeHue )KeCTKOCTH BOJIbI
B CEIbCKOXO03SMCTBEHHOM
JIeSITeIIbHOCTH.

KadyeCTBa

OK 01
OK 02
OK 04
OK 07

9.2

Pazpen 9.2.
HccaenoBanue u
XUMHYECKHI
aHaJIHu3 00bLEKTOB
TexHochepsl

HNuTepnpernpoBarb
XMMHYECKHe Tpouecchbl U
siBJICHHS B TexHoc(hepe

Y4eOHo-uccIe10BaTeIbCKH
NpoeKkT (¢ yuyeroM Oyaymiei
npo¢eccHOHAIbHOM
AesiTeJIbHOCTH)
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Mopnyas / Pa3nea

Ne PesynabTaT 00yuenuns OueHoYHBIC MepONIPUATHS OK
/ Tema

9.2.1|OcHoBBI Boeimonaate nosHbil muki|l. Jlaboparopnas paborta|OK 01
nabopaTopHOM AKCIEPUMEHTAIBHOTO «OCHOBBI nabopatopHoi
NPaKTUKH B|HCCieI0BaHUS C |TIpaKTUKNY.
npodeccuoHaIbH  |COOII0ACHNEM npaBwi|2. TumoBele  pacueTsl IO
BIX JJAOOpaTOpHsX |0€30MacHOr0 OOpallleHHs C|TeMaTHKE SKCIIEPUMEHTA.

BEILIECTBAMU u|3. 3amaum  Ha  BBIYUCICHUE
nabopaTOPHBIM CpeaHero 3HAYCHUS
00opyI0BaHUEM IKCIIEPUMEHTAILHBIX  JaHHBIX,
TIOTPEIIHOCTH.
4. IlpencraBneHue pe3ysbTaToOB
OKCHEPUMEHTa B  PA3JIUYHOM
¢dopme  (tabnmma,  rpaduk,
OTYET, JIOKJIaJ, PE3CHTAIHS ).

9.2.2 | Xummueckuid UccnenoBats xumuueckuit|1. 3amaum Ha ompeneneHue|OK 01
aHau3 npo0|cocTaB TPoO TEXHUYECKOM [METAILIOB, HEOpraHuueckux|OK (2
TEXHUYECKOM BOJIBI aHMOHOB M OPraHHUYECKHX|OK ()7
BO/JIBI BEIIECTB B TEXHHYECKOW BOJIC

pa3HOro Ha3HAUCHMUSL.
2. IlpakTHKO-OpHEHTHPOBAHHBIC
TEOPETUYECKHE  3a/JaHusl  Ha
COCTaB BOABI W  CHOCOOBI
BBIPQKEHUS KOHIEHTpAMUA |
nepecyeT  KOHIGHTparmid  (c
UCIIOJIb30BaHUEM HOPMAaTHBHBIX
JIOKYMEHTOB).

3. 3amanune  «XHUMHUYECKUU
COCTaB TE€XHUYECKOH BOBI, THII

BOJIBI u CrocoObI ee
IPUMEHEHUS» (c
WCTIOJIH30BAaHUEM HOPMATHUBHBIX
JIOKYMEHTOB).

4. JlaGoparopHasi pabora (Ha
BBIOOD):

—  Ormpenenenne  XJOPUIOB
METO/I0M TUTPOBAHUS B
TEXHUYECKOH BOJIE;

— OnpeneneHue  KeCTKOCTH
TEXHUYECKOH BOJBI METOJIOM
TUTPOBAHMUS.
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Mopnyas / Pa3nea

Ne PesynabTaT 00yuenuns OueHoYHBIC MepONIPUATHS OK
/ Tema

9.2.3 | XuMnueckuii Uccnenosates conepxkanue|l. Tect no teme «Xumuueckuii|OK 01
KOHTPOJTb YTJIEKHCIIOTO Ta3a B BO3/AyXe|cocTaB arMochepHoro Bo3ayxa|QK 02
KayecTBa BO3/1yXa U BO3Ayxa paboueii 30HbD». OK 07

2. IlpakTUKO-OpHUEHTUPOBAHHBIE
3a/laHusl HA XUMHUYECKUN aHau3
cocTaBa BO3yXa.

3. JlaGopaTopHas paborta
«Omnpenenenue COJIepKaHUs
YIJIEKUCIIOTO Ta3a B BO3/lyXe
MTOMETICHUS JKCIIpecc-
METOIOM).

9.2.4 | Xummueckuid UccnenoBath mpoOsbI| 1. IlpakTuko-opuentupoBanubie| OK 01
aHanu3 npo0|MaTepuanoB CTPOUTENBHO-(3aJaHusl [0  XUMHUYECKOMY|QK ()2
MaTepUajoB pecTaBpaluOHHON aHanusy  npod  MaTepuanoB|OK (7
CTPOUTENILHO- NEeSTeNbHOCTH U AW3aiiHa  |CTPOUTEIbHO-PECTaBPAIMOHHOMN
pecTaBpaluOHHON NeATSNILHOCTH U JU3aiiHa.
JNEATeIbHOCTH U 2. JlabGoparopHas pabora (Ha
Jr3aitHa BBIOOD):

— Nsrotoenenue Kpacok
(monbop MTUTMECHTOB u
CBSI3BIBAIOIIUX BEILIECTB);

—  HccnenoBanue  CBOMCTB
BSDKYIIUX BEIECTB Ha MpUMEpe
THIICA.

9.2.5 |UcciaenoBaune HccaemoBaTe XUMHUUYECKHI | YUeOHO-HUCCIIENOBATEILCKUN OK 01
00BEKTOB COCTaB O00BEKTOB |[IPOEKT B obmactu|QK 02
TexHOCc(hepsl TexHoc(eppl Ha MIpHUMEpE|UCCIEIOBAHUS 00BEKTOB| K 04

TEXHHUYECKOH  BOABI U |TeXHOCHEPHIL. OK 07
MaTEpHUaJIOB CTPOUTEIILHO-|B03MOXKHBIE TEMBI TPOCKTOB:
pecTaBpalluOHHON 1. KonTponb KauecTBa
NEATCNLHOCTH U AW3aiiHa  |TEXHUYECKOW  BOJBI  Pa3HBIX

BUJIOB B  COOTBETCTBHUH C

meroaukamu o ['OCT.

2. Cozpanue  JaE€KOpaTHMBHOU
MITYKAaTyPKH.

3. TlurmeHTBHl B U3JAENUSIX U3
CTEKJIA.

4. UccnenoBanue
pa3pylIarnIero JelCTBUS BOJbI
Ha CTPOUTENbHBIE MaTEPHUATIBI.

5. OueHka COCTOSIHHUSI BO3JyXa
pabodeil 30HBI  CHEIHMATUCTA
(TexHosora, CTpouTeNs U T.II., C
y4eTOM obnactu
npodecCuoHaATBHON
NESTEIbHOCTH) B COOTBETCTBUU
c HOPMAaTHBHBIMHU
JOKyMEHTaMH.
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