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1. ObIIASL XAPAKTEPHCTHUKA PABOYEM ITPOI'PAMMBI
OBIIEOBPA30OBATEJIBHOU JUCHUIIVIMHBI O/1.12 XUMUA

1.1 MecTo AuCHUILINHBI B CTPYKTYpe oOpa3oBarebHoM nporpammsl CITIO
O6meoOpazoBarenbHas aucuuiummHa OJ1.12  «Xumus» sBiseTcss 00s3aTeIbHON  YacThIO
0011e00pa30BaTeNbHOrO LMKIA BXOAslEeH B oOpa3oBatenbHyto nporpammy ®I'OC COO npu
MOATOTOBKE CIEIMAIMCTOB CPEIHET0 3BEHAa Ha 0a3e OCHOBHOTO OOINEro oOpa3oBaHUs, B
cootBeTcTBUH ¢ PI'OC CIIO no cnenmansaoct 31.02.07. Cromaronorudeckoe aeno B OI'BIIOY
«HUMK».

1.2. Heau 1 miiaHupyemMble pe3yabTAaThl 0CBOCHUS TUCIUILIUHBI
1.2.1. leau v 3a7a4u AUCUUIJIMHBI

®opmMupoBaHue y CTYJICHTOB XUMUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYYHOM KapTUHBI
MHUpa KaK OCHOBBI MPUHSTHS PEHICHUHA B JKU3HCHHBIX M IPOU3BOJCTBEHHBIX CHUTYAIIHSIX,
OTBETCTBEHHOTI'O TIOBEJICHUS B IPUPOJIHOM cperie.

3apaum AUCHUIIMHBI:
1) copmupoBaTh MOHUMaHKHE 3aKOHOMEPHOCTEN MPOTEKAHH XMMHUECKUX MTPOLIECCOB U SABJICHUIN
B OKPY’KaIOIIeH cpefie, IeIOCTHOM HAyYHOM KapTUHBI MUPA, B3aUMOCBSI3U ¥ B3aMMO3aBUCUMOCTH
€CTECTBCHHBIX HAYK;
2) pa3BUTh YMEHHUS MMPOBOUTH PACUETHI 10 XUMHUECKUM (DOpMysIaM B YPaBHCHHSIM XUMUYIECKHIX
peaxui, MIaHuPOBaTh U UHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKUX SKCIIEPUMEHTOB,
3) chopmupoBaTh HABBIKM MPOBEACHUS XUMHUYCCKUX JKCIEPUMCHTAIBHBIX HWCCIICOBAHHHA C
coONrofieHreM TMpaBWil 0e30MacHOro  oOpalleHUuss C  BelecTBAaMH M JaOOpPaTOpPHBIM
000pyI0BaHUEM;
4) pa3BUTh yYMEHHUS aHAIU3UPOBATh, OICHUBATh, MPOBEPSATh HA JOCTOBEPHOCTh M 0000IIATH
UH(HOPMAIIHI0 XUMHUYECKOTO XapaKTepa U3 Pa3INIHbIX HCTOYHUKOB;
5) copmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIEICTBUS CBOCH AEATEIBHOCTH M XMMHYECKHX
MPUPOJIHBIX, OBITOBBIX M MTPOU3BOJICTBEHHBIX MPOIIECCOB,;
6) chopmupoBaTh MOHUMAHKUE 3HAYMMOCTH JOCTHKEHUN XUMUYECKON HAYKH U TEXHOJOTUH JUIs
Pa3BUTHSI COIMAILHOM U TPOU3BOJICTBEHHOM cep.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOeHHSI 0011€00pa30BATENbHOM IUCHUILIUHBI B
coorBercTBHHu ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO



Koa n
HaHMeHOBaHHe
(opmupyembIx
KOMIIeTeHIM i

l'[.nalmpyeMble Pe3yJbTaThbl 0OCBOCHUA TUCHHUIIJINHBI

Oomue

I[I/ICIII/IHJII/IHapHLIe

OK 01. Beibupats
CIIOCOOBI peLIeHUs
3a7a4
npodeccruoHanbHON
JeSITeTbHOCTH
HNPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpya0BOro BOCHUTAHMS:

- TOTOBHOCTh K TPYyIy, OCO3HaHHE IIEHHOCTH MAacTEPCTBa,
TPYIOJIIO0HE;

- TOTOBHOCTb K AKTHBHOM ACATEIHHOCTH TEXHOJIOTHYECKOM W
COITMAJIbHOW HAIpPaBJIEHHOCTH, CIIOCOOHOCTh WHHIIMHPOBATH,

IUIAHUPOBATh U CaMOCTOSITENIBHO  BBIMIOJHATH  TaKyIo
JIeITCIIbHOCTB;

- HHTEpeC K pasIuyHbiM cdepam  mpodecCHOHATBLHON
JIeITCIIbHOCTH,

OBaanenue YHUBEPCAJIbHBIMHA y4eOHBIMU
MO3HABATEJIbHBIMH JIeHCTBUSIMH:

a) 0a30Bble JJOrHYecKHe JelCTBHS.

- CaMOCTOSTENBbHO (OPMYIUPOBATH M  AKTyaJU3UPOBATH

npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATH CYIIECTBEHHBIM MPU3HAK WU OCHOBAHUS IS
CpaBHEHHUS, KIIacCU(PUKAUU U 0000IICHNUS;

- OmIpeneNsaTh IENH JeATEIbHOCTH, 3aJaBaTh MHapaMeTphl WU
KPUTEPUU UX TOCTHKEHUS;

- BBIABJIATH 3aKOHOMECPHOCTHU u MMPOTHUBOPCUHA B
paccMaTpruBACMBbIX ABJICHUMAX,

- BHOCUTH KOPPCKTUBELI B JACATCIIBHOCTD, OLICHUBATh
COOTBCTCTBHC PE3YyJIbTAaTOB OCIIAM, OLICHUBATH pUCKHU

MOCJIEACTBUN NeITETbHOCTH,

- pa3BUBaTh KPEATUBHOE MBILIUICHUE MTPU PEILICHUH KU3HEHHBIX
npo0em

0) 0a30BbIe HCCIEI0BATEIbCKUE TeHCTBUS:

- BJIQJICTh HaBBIKAMH Y4€OHO-UCCIIEI0OBATEILCKONW M MTPOCKTHOM
NEeSITEIbHOCTH, HaBBIKAMU Pa3pelieHus mpooem;

- BBISIBIIATH PUIMHHO-CIIEJICTBEHHBIE CBSI3H U aKTyaJIM3UPOBATh
3a/1a4y, BEIIBUTATh TUIIOTE3Y €€ PEIICHMs], HAXOJIUTh ApTyMEHThI

- BJIAJETh CUCTEMOM XMMHYECKMX 3HAHWM, KOTOpas BKJIOYACT:
OCHOBOTIOJIATAIOIINE TMOHATHS (XUMHUYECKUHA DIIEMEHT, aToM,
3JIEKTPOHHAsi 000JI0UKa aToma, s-, P-, 0-3JIeKTpOHHBIC OpOUTAIN
aTOMOB, HOH, MOJIEKYJa, BaJICHTHOCTD,
AIEKTPOOTPULATENBHOCTh, CTENEHb OKHCICHUS, XUMUYECKas
CBsI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBII 00beM, YriepoaHbIi
CKeJleT, (yHKIIMOHAIbHAS TPYIINa, pauKall, H30MEpHs, U30MEPHI,
TOMOJIOTUYECKUM pAJll, TOMOJIOTH, YTI€BOAOPOAbI, KHCIOPOIA- U
a30TCOJCpXKAIIUE  COCIAWHCHHUS, OHWOJOTHYECKH  aKTHBHBIC
BellecTBa (YIJIEBOABI, JKHUPBI, OEIKH), MOHOMEp, MOJIUMED,
CTPYKTYPHOE  3BEHO, BBICOKOMOJICKYJISIPHBIE  COCIMHEHUS,
KpPUCTAJUIMYECKasl PpEIIeTKa, TUIMBl XWMHYECKUX peaKIui
(OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIC, K30~ U SHJIOTEPMHUUECKHE,
peakiuu  HOHHOTO  OOMEHa),  pacTBOp,  AJIEKTPOJHTHI,
HE3JIEKTPOJIUTHI, JIEKTPOJIUTHUECKAS TUCCOLNAIUS, OKUCIUTEb,
BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKOW PEAKLIUHU, XUMHUYECKOE
pPaBHOBECHE), TEOPUH U 3aKOHBI (TEOPUS XUMUYECKOTO CTPOCHUS
OPraHUYeCKHUX BEIIIECTB AM. byrtneposa, TeopHUst
ANEKTPOJIUTUYECKON qUCCOUUALNK, TTepuoanyeckuil 3akon .M.
MeHneneeBa, 3aKOH COXpPAaHEHHUs MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, (DAKTOJIOTHYECKUE CBEACHHUS O
CBOICTBaxX, COCTaBe, MOJYYCHUU U 0€30MaCHOM HCIOJIb30BAHUU
BOKHEUIITNX HEOPTAHUUECKUX U OPTaHUUYECKHUX BEIIECTB B OBITY U
MPAKTUYECKON JIESITEILHOCTH YEIOBEKA;

- YMETh BBIABJIATH XapaKTEPHbIE MNPHU3HAKA M B3aUMOCBS3b
W3YUYECHHBIX NOHATHUM, MPUMEHSTH COOTBETCTBYIOIIUE MOHSTHUSA
MpA OMNUCAHUM CTPOEHUSI M CBOWCTB HEOPraHUYECKHX U
OpPraHMYECKHX BEIIECTB M HUX NPEBPALICHUN; BBIIBIATH
B3aMMOCBSI3b  XHMHYECKHX 3HAHUM C  TOHATHIMH W
MPEJCTABICHUSMHU IPYTUX €CTECTBEHHOHAYYHBIX IPEIMETOB;
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JUIS 10KA3aTeIbCTBA CBOUX YTBEPKICHUMN, 3a1aBaTh I1apaMeTPhl
Y KPUTEPUU PELICHMUS,

- AHaJIM3UpoOBaTh IIOJYYCHHBIC B XOAC PCIICHHUA 3adaqun
pe3yJbTaThl, KPUTUYECKHM OLEHUBAaTh HUX JIOCTOBEPHOCTD,
IMPOrHO3UPOBATH UBMCHCHHUEC B HOBBIX YCJIIOBUAX,

- yMETb IIEPEHOCHUTb 3HAaHUS B IIO3HABATEIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEIEATEILHOCTH;

- YMETb HHTETPUPOBATh 3HAHMWS W3 PAa3sHBIX IPEIMETHBIX
o0OJacrei;

- BBIJIBUTaTh HOBBIE UJIEH, IIPEUIaraTb OPUTHHAIbHBIC ITOIXOIbI
U pELICHUS;

- CIOCOOHOCTH MX MCIIOJIb30BaHM B [T03HABATEIbHON U
COLIMAJIBHON ITPAKTHUKE

- YMETh HCMOJIb30BATh HANMEHOBAHUS XUMUUYECKUX COCIUHEHUI
MEXIYHAPOJAHOTO COI03a TEOPETUUECKOMN U MTPUKIAAHOU XUMUU U
TPUBHUAJIbHBIE  HA3BaHUs  BAXKHEMIIMX  BEIIECTB  (ITUJIEH,
arieTuiIeH, rHMLepuH, Gpenon, hopMaibaeri, yKCycHasi KUCIoTa,
[JIMLIWH, YrapHbId ra3, YIVIEKUCIBIM Ta3, aMMHaK, TIallleHas
U3BECTb, HEralieHas W3BeCTb, MHUTbEBAas COJAa U JAPYTUX),
COCTaBIAATH  (POPMYJIBI HEOPTaHUYECKUX U  OPraHUYECKHX
BEUIECTB, YpPAaBHEHUS XUMHUYECKUX pEaKUuid, OOBACHATH HX
CMBICJI; TOATBEPKIATh XAPAKTEPHbIE XUMHUUYECKUE CBOWMCTBA
BEILECTB COOTBETCTBYIOIIMMH HKCIIEPUMEHTAMU M 3aMUCIMHU
YPAaBHEHUN XUMUYECKUX PEAKLUI;
- YMeTh  YCTaHaBJIMBATh  IPUHAJIEKHOCTh  H3yYEHHBIX
HEOPraHWYECKUX W OPraHUYECKUX BEIIECTB K OIpPEICICHHBIM
KJIaccaM U TpYIIaM COEAMHEHUM, XapaKTepu30BaTh UX COCTaB U
BOKHEHIIME CBOWCTBA; ONPEAENATh BHJIbl XMMUYECKUX CBA3CH
(xoBalleHTHAsi, MOHHAs, MeETAJJIMYecKasi, BOJOPOJHAs), THIIbI
KPUCTANIMYECKUX ~ PEHICTOK  BEMIeCTB;  KJIACCU(UIIMPOBATH
XUMHUUYECKHE PEaKLUH;
- copmupoBaTh MPEACTABICHUSA: O MaT€pUATHLHOM €IUHCTBE
MHPA, 3aKOHOMEPHOCTAX U IO3HABAEMOCTH SIBJIEHUW IIPUPOJIBL; O
MECTE€ U 3HAYEHUHU XMMHUH B CHCTEME €CTECTBEHHBIX HAyK U €€
ponu B OOECIEeUeHUU YCTONYMBOTO PA3BUTHS YEIOBEUYECTBA: B
peIIeHUH TPO0JIeM IKOJIOTHIECKOM, YHEPTETUUECKON U MUIIEBON
0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuaioB, HOBBIX HMCTOYHUKOB SHEPTHH, B OOCCIICUCHHH
paIMoOHaIbHOTO  MPUPOJOINONB30BaHMsI, B  (HOPMUPOBAHHUU
MHPOBO33pCHUSI W OOIIeH KyJIbTyphl YeEJOBEKa, a TakKkKe
AKOJIOTMYECKH 0OOCHOBAHHOT'O OTHOIIIEHUS K CBOEMY 37I0POBBIO U
MPUPOAHON Cpenie;
- BJIAJETh CUCTEMOW XMMHWYECKMX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOTIOJIATAIOIINE TOHATHS (JOTIOJHUTEIBHO K CHCTEME
MOHATHI  0a30BOTO  ypPOBHsS) - HW30TOMBI, OCHOBHOE U
BO30Y)X/ICHHOE COCTOSIHME aToma, THOpUAN3anus aTOMHBIX
" """ KpaTHbIE CBS3H),

opbutaneit, xumuueckas cBsa3b ("0 " u
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MOJISIpHAsi KOHIEHTpalus, CTPYKTypHass (opmyia, H30MepHs
(cTpyKkTypHasi, reoMmerpuueckas (LHC-TPaHC-U30MEpUs), THIIbI
XMMUYECKUX Ppeakiuii (roMo- M TeTeporeHHbIe, 0OpaTUMble U
HeoOpaTUMbIe), pacTBOPBI (MCTUHHBIC, TUCIIEPCHBIC CHCTEMBI),
KPUCTANIOTHAPATHI,  CTENEHb  JUCCOLMAIMH,  3JICKTPOJIHU3,
KPEKUHI, PU(OPMUHT); TEOPUHM U 3aKOHBI, 3aKOHOMEpPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE IMMOHMMAaHUS
OPUYMHHOCTH M CHCTEMHOCTM  XUMMYECKHX  SIBJICHHUH,
COBPEMEHHBIC TMPEJCTABICHUSI O CTPOCHWH BEIIECTBA Ha
aTOMHOM, MOJIEKYJSIPHOM M HaJIMOJEKYJISIPHOM YPOBHIX;
NpPEJCTAaBICHUA O  MEXaHU3MaX XHUMHYECKHX  PEaKIHi,
TEPMOJIMHAMMUYECKUX M KHHETHYECKHUX 3aKOHOMEPHOCTSIX HX
MPOTEKaHMS, 0 XUMHUYECKOM PaBHOBECHH, IUCIIEPCHBIX CHCTEMAX,
(aKTOJIOrMUECKUe CBEJCHUS O CBOMCTBAX, COCTaBe, MOJyUYCHUH U
0€30IacHOM HCIIOJIb30BAaHUH BAKHEHITUX HEOPTaHUYECKUX H
OpPraHWYECKHUX BEILECTB B ObITY U MPAKTUYECKOH eATeIbHOCTH
YeJIoBeKa; OOMmMX  HAYYHBIX [PHHOUNAX  XHUMHYECKOTO
NPOM3BOJICTBA (Ha IMpHUMEpe NPOM3BOJCTBA CEPHOM KHCIOTHI,
aMMHaKa, MeTaHoJIa, iepepaboTKu HEPTH);

- yMeTh NPOBOJUTH pacyeTbl M0 XUMHUYECKUM (opMmysiaM U
YpaBHEHHUSIM  XHMHUYECKMX PpEAKIUid C  HCIOJIb30BAaHHEM
¢u3nyeckux BeJWYMH (Macchl, OoObeMa Tra3oB, KOJMYECTBA
BEIIECTBA), XapaKTEPHU3YIOUIMX BEIIECTBA C KOJIMYECTBEHHOMH
CTOPOHBI: pacueThl MO HAXOXKICHHUIO XUMHUYECKOH (opMyIbl
BElIECTBa; pacueThl Macchl (00beMa, KOJIMYECTBA BELIECTBA)
NPOAYKTa PEeaKIMM, €CIU OJHO M3 MCXOTHBIX BEUIECTB JAaHO B
BH/JIE PACTBOpPA C ONPEACIICHHON MAaCcCOBOM JI0JIEW PaCTBOPEHHOTO
BEIIECTBA MM JaHO B M30bITKE (MMEET NMPHUMECH); pacueThl
MaccoBOW WM OOBEMHOW JIOJHM BBIXOJA TPOIYKTa PEaKIINH;
pacyeTsl TemioBoro 3gdexra peakunid, 0ObEMHBIX OTHOLICHUN
ra3os;

- yMeTb BBIABIATH XapakTepHble NPU3HAKU U B3aUMOCBSA3b
W3YYEHHBIX TOHITHN, TMPUMEHSTH COOTBETCTBYIOIINE TOHSTHS
OpY ONMCAaHUM CTPOEHHS] M CBOMCTB HEOPraHMYECKHX U
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OpraHrn4YeCKuX BCIICCTB W HX HpeBpaH_IeHI/IIjI; BBISBJIISATH
B3aUMOCBSI3b ~ XMMHMYECKMX 3HAHMM €  TMOHATHAMH U
NPEJCTAaBICHUAMHU JAPYIUX MPEAMETOB JUIs 0ojee OCO3HAHHOTO
MOHUMAaHUS U OOBSCHEHHS CYIIHOCTH MaTE€pHabHOTO €IMHCTBA
MHpa; HCIOJIb30BATh CHCTCMHBIC XWMHWYCCKUC 3HAHUA JIA
OOBSICHEHUS! W  IMPOTHO3UPOBAHUS  SBICHUH, HMEIOMINX
€CTECTBEHHOHAYYHYIO [IPUPOAY;

- YMETh MCHOJIb30BaTh HAUMEHOBAHUS XUMHUUYECKUX COCINHEHUM
MEKIYHApOAHOTO COK03a TEOPETUUECKOM U TPUKIIATHOW XUMUH U
TPUBHUAIIbHBIE HA3BaHUS BEIIECTB, OTHOCAIIUXCSA K M3YyYEHHBIM
KJlacCaM OpraHUYEeCKMX M HEOPraHWYECKHUX COCIUHEHUN;
UCIIOJIb30BaTh XMMHUYECKYIHD) CHUMBOJIMKY JJII COCTaBJICHUS
dbopMynT  HEOPraHMYECKUX  BEIIECTB, MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEpHYTBIX, COKPAIIEHHBIX U CKEJIETHbIX)
GbopMys OpraHMYECKUX BEIIECTB; COCTAaBJIATh YpaBHEHUS
XUMUYECKUX  pEaKkIUuil U  pacKpblBaTb HX  CYIIHOCTH:
OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ MoCpcaACTBOM
COCTaBIIEHUS DJIEKTPOHHOTO OanaHca STUX PpeaKlHii; peakuui
HOHHOTI'O oOMeHa mMyTeM COCTaBJICHHU S nux ITOJIHBIX n
COKpAILLICHHBIX HMOHHBIX YypPaBHEHWM; peakuud THUAPOIU3a,

peakuui KOMILJIEKCOOOpa3oBaHUs (Ha puMepe
THJIPOKCOKOMITJIEKCOB IIMHKAa U alllOMHUHHUA); TOATBEPXKAATh
XapaKTCPHBIC XUMHUYECCKUEC CBOMCTBA BCIICCTB

COOTBETCTBYIOLIMMH JKCIEPUMEHTAMU U 3allMCSAMH YPaBHEHUU
XAMHYECKHUX PEaKIUii;

- yMeTh KJIacCU(PHUIMPOBATh HEOPTaHUYECKHUE U OPTaHUYECKUE
BEIIIECTBA M XUMHUYECKHE PEAKIMH, CAMOCTOSTEIIbHO BBHIOWPATh
OCHOBaHUS M KPHUTEPUH i KiIacCU(DUKAIMH HM3y4aeMBbIX
XUMHUYECKHX OOBEKTOB; XapaKTEPU30BaTh COCTAB M BaKHEHIITNE
CBOWCTBA BEILIECTB, IPUHAIICKALIMX K ONPEAEIEHHBIM KilaccaM
W TpynmaM COCIMHEHWH (MpOCThIE BEIIECTBa, OKCHIBI,
THJIPOKCHUJIBI, COJU; YTIEBOJOPOABI, MPOCThie dUPHI, CHUPTHI,
(heHOoBI, amberuabl, KETOHBI, KAPOOHOBBIE KHUCIIOTHI, CIIOXKHBIC
AhUpPBl, KHUPBI, YIIEBOABI, AMHHBI, AMUHOKHUCIOTHI, OEIKH);
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IPUMEHSTh 3HAaHHA O COCTaBE M CBOMICTBaX BEIIECTB IS
SKCIIEPUMEHTAIBHOM  IPOBEPKUM  THIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEH IIPOTEKaHUS XUMHYECKUX peakuuid u
IIPOTHO3UPOBAHUS BO3MOKHOCTEN UX OCYILIECTBIICHMUS;

- YMETb NOATBEP)KJIaTh HAa KOHKPETHBIX IPUMEpPAX XapakTep
3aBHCHUMOCTH  PEAaKIIMOHHOM  CIIOCOOHOCTH  OpraHMYeCKHX
COEIMHEHUI OT KpaTHOCTU U TUNa KoBajieHTHOU cBsa3u ("T " u
"'"), B3aMMHOT'O BJIMSIHHSI aTOMOB W TPYIII aTOMOB B MOJIEKYJIaX; a
TaK)K€ OT OCOOCHHOCTEH pealu3alliy pa3Iu4HbIX MEXaHHU3MOB
MPOTEKaHUs PEaKLIUii;

- YMETb XapaKTepU30BaATh AIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM H BO30YKJIEHHOM COCTOSIHUM) K HOHOB XUMHYECKHX
anemeHToB 1 - 4 nepuonos [lepuoanueckoit cucrems [1.1.
MeHeneeBa 1 X BaJICHTHbIE BOBMOYKHOCTH, UCIIOJIb3Ys
nousatus "s", "p", "d-snexTpoHHbIE" OpOUTAIH, YHEPTETHIECKUE
YPOBHU; OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU COEIMHEHUH 110

1epuoJiaM M rpymnmnam

OK 02.
Hcnonp3oBathb
COBpPEMEHHBIC
Cpe/cTBa MOUCKA,
aHajan3a u
WHTEPIpPETALNH
uH(pOopMaluu U
uH(pOpPMaIMOHHBIE
TEXHOJIOTHH JIJISI
BBITIOJIHEHHUS 337124
npodecCHOHATTbHON
JeATETbHOCTH

B 00.1acTH HEHHOCTH HAYYHOTI'O MO3HAHMS:

- copMHpOBaHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYKH U OOIIECCTBEHHOM
MPaKTUKH, OCHOBAHHOTO Ha Jiianore KYJBbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPILIEHCTBOBAHUE SA3BIKOBOM 1 UNTATEIHCKOU KYJIbTYPhI KaK
Cpe/ICTBA B3aMMOCHCTBUS MEKTY JIFOJIbMHU U TTIO3HAHUS MUDA;

- OCO3HaHWE IICHHOCTH HAy4YHOW MAESITEIHPHOCTH, TOTOBHOCTH
OCYUIECTBIISTh MIPOEKTHYIO u HCCJIEI0BATENbCKYIO
JeATeTFHOCTh MHANBUIYATEHO U B TPYIIIIE;

OBJaieHUe YHUBEPCAJIbHBIMH Y4eOHbIMU
MO03HABATEJbHBIMH JIEHiCTBUSIMH:

B) padora ¢ uHpopmanueii:

- BJIQJICTh HABBIKAMU TOJYYEHUSI WHPOpPMAIIUU U3 UCTOYHUKOB
pa3HbIX TUIIOB, CAMOCTOSITEIbHO OCYHIECTBISThH MOUCK, aHAIU3,

- YMETh IUIAHUPOBATH U BBINOJHATH XUMHUUYECKHH IKCHEPUMEHT
(mpeBpalieHuss OpraHMYEeCKMX BEIIECTB MpPHU HarpeBaHUH,
MOJIyYeHUE JTUJIEHA M HM3yYEHHE €ro CBOWCTB, KayeCTBEHHbIE
peakuuMu Ha albJIEruibl, KpaxMal, YKCYCHYIO KHUCIOTY;
JeHaTypauusi O€NKOB NpHU HarpeBaHUM, IBETHbIE peaKlUu
0€nKOB; MPOBOAUTH PEAKIMM HOHHOIO OOMEHa, ONpeAessATh
Cpelly BOJHBIX pacTBOPOB, KaUECTBEHHBIE pEaKLUU Ha Cylbdat-,
KapOOHAT- M XJIOPUJI-aHUOHBI, HA KaTHMOH aMMOHUS; peIIaTh
SKCIEPUMEHTAIbHBIE 3amadyn 1o Temam "Meramnel" u
"Hemetannsl") B COOTBETCTBMM C MpPaBUJIaAMM TEXHHUKH
0e30macHOCTH IIpHU O0OpallleHUuH C BEIIECTBAMU U JTAOOPATOPHBIM
000pyIOBaHUEM; TMPEJICTABIATh PE3yJAbTaThl XMMHUYECKOTO
SKCIIEpUMEHTa B (opMe 3allucCu YpaBHEHHI COOTBETCTBYIOIIMX
peakuuii W (GOPMYNIHMPOBAaTH BBIBOJABI Ha OCHOBE OTHX
pe3yJbTaToB;




CHCTEMATH3alMI0 M MHTEPIIPETAUI0 WHPOPMALUN Pa3IUIHBIX
BUJIOB U (POPM IIPEICTABIICHHUS;

- CO34aBaTh TEKCTHl B Pa3NUYHBIX ¢opMarax C y4eToM
Ha3zHaueHUs WH(OpMAalUM M 1ENEeBOM ayIuTOpPUH, BBHIOWpAs
ONTUMATBEHYIO (OPMY TIPEIICTABICHHS U BU3YyaTH3aIUH;

- OIICHUBATh JIOCTOBEPHOCTH, JIETUTHMHOCTh WH(POpPMALIUH, €
COOTBCTCTBUC ITPABOBBIM U MOPAJIbHO-3TUYCCKUM HOPMAM;

- UCTIOJIb30BaTh cpexncrTsa UH(POPMAIMOHHBIX "
KOMMYHUKAIITMOHHBIX TEXHOJIOTUHA B pelICHUN KOTHUTHBHBLIX,
KOMMYHHKATHBHBIX ¥ OPraHU3aIlMOHHBIX 33]1a4 ¢ COOJIIOICHHEM
TpeOOBaHUI SPrOHOMUKHU, TEXHUKU O€30MaCHOCTH, THUTHEHBI,
pecypcocOepeKeHus, TPABOBBIX W ITUYECKHX HOPM, HOPM
UH(OPMAIMOHHON 0€30ITaCHOCTH;

- BJIaJICTh HaBbIKAMH PACIIO3HABAHUS U 3aIUTHl HHPOPMAIIUH,
WH(POPMALMOHHON 0€30MaCHOCTH JTMYHOCTH,

- yMeTh  AaHaNU3UPOBaTh  XHMHYECKYI0  WHGPOPMAIIHIO,
MOJIyYaeMyl0 M3 pa3HbIX HMCTOYHHKOB (CpPEeICTB MacCOBOMU
uH(popmanuu, cetb UHTEpHET U ApyTHe);

- BJIaJIETh OCHOBHBIMHM METO/IaMH HAYYHOT'O TIO3HAHUS BEILIECTB U
XUMHYECKUX SIBIICHUH (HAOJIIO/ICHUE, U3MEPCHHE, YKCIIEPHUMEHT,
MOJCIIUPOBAHUE);

- YMETh NPOBOJUTH PACUEThl MO XUMHUYECKUM (OpMyliaM H
YPAaBHEHUSAM  XUMHUYECKMX PEAKUUid C  HUCHOJb30BaHUEM
(U3MYECKUX  BEJIMYHMH, XapaKTepU3YIOIIMX  BEIIECTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0beMa (HOpMajbHbIC
yCIIOBHSI) Ta30B, KOJMYECTBA  BEIIECTBA;  HMCIOJIb30BaTh
CHUCTEMHbIE XHMHUYECKHE 3HAHUS [Js MPUHATHS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUsX, CBSI3aHHBIX C BEIECTBAMU
U UX IPUMEHEHHEM;

- YMETh CAMOCTOSITEJIbHO IJIAHUPOBATH U IPOBOJIUTH XUMUUCCKUN
HKCIIEPUMEHT (IIOJIyYeHUE U U3YYEHHE CBOWCTB HEOPTraHUYECKHUX
M OpPraHMYeCKHX  BEIIECTB,  KAauyeCTBEHHBIC  pEaKIUU
YIJIEBOJOPOAOB PA3IUYHBIX KIIACCOB M KUCIOPOACOIEPKAIINUX
OPraHUYECKHX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX 33724 110
pacrlo3HaBaHUIO HEOPTaHWYECKUX U OPraHUYECKHX BEIIECTB) C
COOJTI0ICHHEM MPABHIT O€30MTaCHOTO OOPAIICHUS C BEIIECTBaMHU 1
nabopaTopHbIM  o0opymoBaHueM,  (GOpPMYyIUPOBATH  LEIH
WCCJIEIOBAHMS, TPEJOCTABIISITh B PA3IMYHON (popMe pe3ysIbTaThl
AKCIIEPUMEHTA, aHAJTU3UPOBATh U OLIEHUBAThH UX IOCTOBEPHOCTD;
- YMETh OCYIIECTBIATH IEJIEHANPABICHHBIN MOUCK XUMHUYECKON
uH(pOpMallUM B Pa3IMYHBIX HMCTOYHUKAX (Hay4YHas U ydeOHO-
Hay4dHasl JINTepaTypa, CPeICTBa MAacCOBOW HWH(POpPMAIIUH, CETh
WuTepHeT u Apyrue), KpUTUIECKH aHATU3UPOBATh XUMHUYECKYIO
uHpopmManuio, TnepepadaTeiBaTh €€ W HCIONb30BaThb B
COOTBETCTBUU C IMOCTABJICHHON yueOHO 3a1aueii;

- BJAJETh CHUCTEMOW 3HAHHU O METOJAaX HAYYHOTO MO3HAHMS
SIBJICHUI MPUPOJIbI, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX M
YMEHUSAMH TPUMEHSTh 3TH 3HAHUSA TPU HKCIEPUMEHTAIHLHOM
WCCJICIOBAaHUHM BEUIECTB M I OOBSCHEHHS] XUMHYECKHX
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SBJICHUW, HMEKIMKUX MECTO B MPUPOJE MPAKTUUYECKOU
JIeATEIbHOCTH Y€JIOBEKA U B IIOBCETHEBHOW KU3HH;

OK 04.

D¢ dexTuBHO
B3aUMO/ICHCTBOBATh
U paboTath B

- TOTOBHOCTb K
CaMOOITPEAEIIEHHUIO;
-OBJIaJICHNE HAaBBIKAMHU Y4eOHO-HCCIIEI0BATEIBCKOM, TPOCKTHOM
U COIMAJIbHOMN IeATCILHOCTH;

CaMOpPa3BUTHUIO, CaMOCTOATCIBHOCTU U

- YMETbh IUIAHUPOBATH U BBIIOJIHAT XUMUYECKUHA DKCIEPUMEHT
(mpeBpallleHusT OpPraHMYECKUX BEIIECTB IIPU HarpeBaHuUH,
IIOJIyY€HUE JTHIIEHA M WM3YyYEHHUE €r0 CBOWCTB, KAYECTBCHHBIC
peakuMy Ha anbJerujabl, KpaxMmajl, YKCYCHYK KHCIOTY;

KOJUIEKTHUBE U OBiaieHne  yHHBepCAJbHBIMU KOMMYHHKATHBHBIMH | JIeHaTypalusi OEJKOB IpU HarpeBaHUM, LBETHbIE PEAKIUU
KOMaHie el cTBUSIMMU: O€NIKOB; NPOBOAMTH PEAKIUU HOHHOTO OOMEHa, OIpEAeisATh
0) coBMecTHasl 1eATeJbHOCTD! Cpelly BOAHBIX pacTBOPOB, KaUeCTBEHHbIE PEAKLIUU Ha CyJbdart-,
- MOHUMMaTb M HCIIOJIb30BATh MPEUMYIIECTBA KOMAHJHOW M | KapOOHAT- M XJIOPUJ-aHHOHBI, HA KAaTHOH aMMOHMS; pellaTh
UH/IMBUYaJIbHOU PabOTHI; JKCHEpUMEHTalbHble 3a7aud 1o TemaMm "Mertamisl" U
- IPUHHUMATh LIEJIM COBMECTHOM JI€ATEIbHOCTH, Opranu3oBbiBaTh | "Hemeramibl") B COOTBETCTBUM C  NIpaBWIAMU  TEXHUKHU
U KOOPJMHUPOBATh JIEHCTBUSA 10 €€ JTOCTHMIKEHUIO: COCTaBJIATh | O€30MaCHOCTH MpHU 0OpallleHUH C BEIIeCTBaMH U J1a00paTOPHbBIM
IUIaH  JACMCTBMM, pacupelensTb poad C YYETOM MHEHHUH | 000pyJAOBaHHWEM; MPEJICTaBISATh PE3yJbTaThl XUMHYECKOIO
YYaCTHHUKOB 00CYX/1aTh pe3yJbTaTbl COBMECTHON pabOTHI; JKCIIEpUMEHTa B (popMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
- KOOPJIMHUPOBATH H BBIIIOIHATH Pa0OTY B YCIIOBHSX PEAIbHOTO, | peakuuii u  (OpMyIHpoBaTh BBIBOJABI HAa OCHOBE O3THX
BUPTYaJIbHOI'O 1 KOMOMHHUPOBAHHOT'O B3aUMOJIEHCTBUS; pE3yJIBTaTOB;
- OCYILECTBJIATh MO3UTHUBHOE CTPATETMYECKOE IOBEJEHUE B | -yMETh CAMOCTOSITENILHO IJIAHUPOBATh U IPOBOJAUTH XUMUYECKUI
Pa3INYHBIX CUTYaLUsX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHUE, | IKCIEPUMEHT (IIOJIyYEeHHE U U3yYeHHE CBOICTB HEOPraHUYECKUX
OBITH UHUIIMATUBHBIM U OpPraHWYEeCKHMX  BEIIECTB,  KA4YE€CTBEHHbIE  peakUuu
Osuanenue YHHBEpPCAJbHBIMHU PeryJisiTHBHBIMH | YIJIEBOAOPOJOB PAa3JIMYHBIX KJIACCOB M KHCIOPOACOACPIKAIIUX
NAefcTBUSIMMU: OpPraHMYECKUX BEILECTB, pEIICHNE SKCIIEPUMEHTAIbHBIX 3a/1a4 10
I') NPUHATHE ce0sl M APYTUX JIKO/Ieii: pacro3HaBaHUIO HEOPIaHWYECKUX M OPTaHUYECKHX BEILECTB) C
- IPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX JIIOJIeH MpU aHallu3e | cCOOMI0AEHUEM MTPpaBHJl OE30MMaCHOT0 OOpaleHHs ¢ BEIIECTBAMU U
pE3yJIbTAaTOB JIEATENBHOCTH; nabopaTopHbIM  o0OopynoBaHueM,  (opMynupoBaTh  LEIU
- IPU3HABaTh CBOE MPaBO U MPABO APYTUX JItOJIeH Ha OIIMOKH; | UCCIIEJOBAHMSI, IPEIOCTABIATh B Pa3IM4HON (popme pe3ynbTaThl
- pa3BUBaTh CIOCOOHOCTH TOHUMATh MUP C TMO3UIHH JPYTOro AKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX JI0CTOBEPHOCTE;
YeJI0BEKa;
OK 07. B o006s1acTH 3K010IrM4€CKOr0 BOCIIUTAHUS: - cpopMupOBaTH MPEJCTABICHUS: O XUMHUYECKON COCTaBIISIONIEH
CopeiicTBOBaThH - c¢(hOpMHUPOBAHHOCTh 3KOJOTUYECKOW KYJbTYpbI, MOHUMAaHHE | €CTECTBEHHOHAYYHOW KapTHHBI MUpPA, POJIM XUMHUU B MO3HAHUU
COXPaHEHHUIO BJIMSIHUSL COLIMATIbHO-DPKOHOMHUYECKHX MPOLIECCOB HAa COCTOSIHHUE | SIBJICHUN HPUPOABI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYPHI
OKpYyKaroleun MPUPOTHON M COIMAIBHOW Cpefbl, OCO3HAHHE TJI00ATBHOTO | JIMYHOCTH, €€ GYHKIIMOHATHHOM TPaMOTHOCTH, HEOOXOIMMOMN /IS
CpeJibl, XapakTepa KOJOTMYECKUX Mpo0eM; pelIeHHs MPAKTUYECKHUX 3a/1a4 U DKOJOTMYECKH 0OOCHOBAHHOT'O
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pecypcocOepexeHn
10, IPUMEHSITh

- IUIAHUPOBAHUE U OCYILIECTBIICHUE JACHUCTBUI B OKPYKAIOLIEH
cpele Ha OCHOBE 3HAaHMS LeJIed YCTOMYMBOIO pa3BUTHUSA

OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U IMPUPOJIHOMN Cpefie;
- yMeThb CcOOJIOAaTh MpaBHJIa 3KOJOTUYECKH IIeTIeCO00pa3ZHOTo

3HaHUs 00 YEeJI0BEYECTBA; MOBEJCHUS B OBITY W TPYIOBOW JCATEILHOCTH B IENSIX
W3MCHCHUHU AKTUBHOE  HENpUITHE  JIEUCTBUM, NPUHOCSALIMX  BPEJd | COXpAHEHHUsI CBOETO 3J0pPOBbSi W OKPYXKAIOUIEH MNPUPOTHOM
KJINMaTa, IPUHLIMIIBL | OKPYKAIOLLIEH CpelIe; Cpelpl; YYHUTHIBaTh OIACHOCTh BO3JICHCTBUS HAa KUBBIE
OEpEIKITUBOTO - YMEHHME IMPOTHO3HPOBATh HEOJArOMPUATHBIC SKOJOTHMUYECKHE | OPTaHU3Mbl  OMPEACICHHBIX  BEIIECTB, IOHUMAas  CMBICI
MIPOU3BOJICTBA, MOCJIEACTBHS MPEANPUHUMAEMBIX JEHCTBUM, MPEIOTBPALLATH | OKA3ATENs MPEICIbHON JONYCTUMONW KOHIEHTPALHUH;
a3 exTuBHO HX; - YMETh NPOTHO3UPOBATh, AHAIU3UPOBATH U OLICHUBATH C TO3UIUI
JICHCTBOBATH B - pacHIMpeHHE  OmbITa  JACATEIBHOCTH  DKOJOTHYECKOW | SKOJOTHYECKOM  O€30ImacHOCTH  IOCIEJACTBUS  OBITOBOM |
Ype3BbIYANHBIX HaIpaBJICHHOCTH; MPOU3BOACTBEHHON JEATEIBHOCTH YEJIOBEKA, CBS3aHHOU C
CUTYalHSIX - OBJIQJICHUE HAaBbIKAMU Y4EOHO-MCCIIEI0BATEIbCKOM, nepepabOTKOM BEIIECTB; UCIIOIH30BATh MOJTYyYEHHBIC 3HAHUS IS
MPOEKTHOM M COIIMAIbHOM JeATEeIbHOCTH; OPUHATHS TPAMOTHBIX pEHIeHWH NpodlieM B CHUTyalusx,
CBSI3aHHBIX C XUMUEH;
- yMEThb OCO3HaBaTb OMNACHOCTb BO3JECUCTBHUS Ha JKHUBBIC
OpPraHu3Mbl  ONPEACIICHHBIX  BEIIECTB, IMOHUMAs  CMBICI
MOKa3aTessl NpeleNbHONM  JOMYyCTUMOM  KOHLIEHTPALMH, H
MOSICHATH ~ HAa  TNpUMEpax  CIOCOObl  YMEHBIICHHS |
MPENOTBPALLIEHUS] HUX BPEAHOTO BO3JECUCTBHUS HAa OpPraHU3M
yeJioBeKa.
IIK 3.2 [TpoBOANTH CaHUTAPHO-TUTHEHUUYECKYIO TIPOCBETUTENBbHYIO pa0OTy, HAallPaBICHHYIO HA THTHEHHUYECKOE BOCIIUTAHUE HACETICHUS,

IpoIaraHjly 310poBoro oopasa >Ku3HH, NPOPHIAKTUKY CTOMATOJIOTUYECKUX 3a001€BaHUM
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2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJIBHOM IUCIUILINHBI
O/.12 XUMMUA

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThl

Bup yueOHoii padoThl O0bem B yacax
O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIIMHBI 144
B T.4.
OCHOBHOE cojiep:KaHHe 96
BT. Y..
TEOPETUYECKOE 00yUeHUE 42
MIPAKTUYCCKHUE 3aHATUS 40
8 M. 4. KOHMPOJIbHblEe PAOOMbL 10
1ab0paTOpHBIC 3aHATHS 14
IlIpodeccrnonaIbHO-OPUEHTHPOBAHHOE CO/IEP:KAHME 36
(conep:kaHue NPUKJIATHOTO MOIYJIsT)
BT. Y..
TeopeTudyeckoe o0ydeHue 8
MPAKTUYECKHE 3aHITHS 18
nabopaTopHbIe padOThI 10
Hnousuoyanvhwlii npoexm oa
KOHCYJIbTAIIUU 6

IIpome:xxyTouyHast aTTecTanus (3K3aMeH) 6




2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (OCHOBHOE M NMPO(PecCHOHATILHO-OPHUEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3iesioB U TeM JIa00pATOPHBbIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHON MOLYJIb 4acoB | KOMIIeTEHUMH
1 2 3 4
OcCHOBHOE cO/Iep:KaHue
Pa3nes 1. OcHOBBI CTpOEHHSI BellecTBa

Tema 1.1. OCHOBHOE coJIep:KaHue 6 OK 01
Crpoenue Teopernueckoe odyuenune
aTOMOB CoBpeMeHHasi MOJIENIb CTPOCHUS aToMa. DJIEKTPOHHAsk KoH(urypamus aroMa. Kiaccupukanms XuMaIecKux 4
XAMHICCKAX 3JIEMEHTOB (s-, P-, d-37eMeHThI). BaieHTHBIE 27IeKTPOHBI. BaneHTHOCTE. DiIeKTPOHHAs TPUPOIa XUMUYECKON
SJICMCHTOB 1 CBSI3U. DJIEKTPOOTPHIATEIBHOCTh. KOBajeHTHAs CBs3b, €€ Pa3sHOBMIHOCTH W MEXaHH3Mbl OOpa3OBaHUs
npupoma (oOMEHHBIE W JOHOpPHO-aKUeNnTopHbI). MoHHas cBs3p. Merammueckas CBs3b. BolxopoaHas CBs3b.
XUMUHCCKON MeXMOJIEeKyISPHBIC B3aUMOICHCTBHSI.
CBA3N W30T01B1, OCHOBHOE M BO30Y)KJIEHHOE COCTOSIHUE aTOMa, THOpUIN3allisl aTOMHBIX OpOHUTasei.

IIpakTnueckne 3anaTus Nel 2

Pemenne mnpakTUyecKuxX 3aJaHUi Ha COCTaBICHUE OJJIEKTPOHHO-Tpaduueckux Qopmyn snemeHtoB 1-4

NEPUO/IOB.

Pemenue 3a1anuii Ha UCMOJIB30BaHNE XUMHUYECKOW CUMBOJIMKM M Ha3BaHWI COEIMHEHUN 110 HOMEHKJIAType

MEXIYHapOJHOIO CO03a TEOPETUUYECKOM U MPUKIAJAHON XMMHUH U TPUBUAIbHBIX HA3BAHUU ISl COCTABIICHUS

XUMHUYECKHX (OpPMYJT JBYXaTOMHBIX COEIMHEHMH (OKCHIOB, CYIb()HUIOB, THIPUJIOB MU T.I.) M JPYTrUX

HEOPraHMYECKUX COCAMHEHUN OT/IEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOE coep:kaHue 2 OK 01
Hepuonmieckut | [IpaxTuueckue 3ansaTHs N2 2 OK 02
3aKOH U Ta0iuIa I =

epruoanUecKas cucreMa xuMudeckux anemeHToB .M. Menneneesa. @uznueckuii cMbica [lepuonnyeckoro

AU Menneneesa 3akoHa /.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMU

IIPOCTBIX U CJIOKHBIX BEIECTB B COOTBETCTBHM C IIOJIOKEHHEM XMMHUYECKOro 3jemMeHTa B Ileprognueckoit

cucreMe. MupoBo33peHUeckoe U HayyHoe 3HaueHue I[lepunonnueckoro 3akona /I.11. Menneneesa. [Iporaossl

J.1. MenneneeBa. OTKpBITHE HOBBIX XMMHUECKUX 3JIEMEHTOB.

Pemennie npakTHKO-OpUEHTHUPOBAHHBIX TEOPETUUECKUX 3a/IaHUH Ha XapaKTepU3alUI0 XUMUYECKUX 3JIEMEHTOB

«Metamnuyeckie / HEMETaNIMYeCKUe CBOMCTBA, AIIEKTPOOTPHILATEIBHOCTE M CPOJCTBO K DJIEKTPOHY

XUMHYECKHUX 3JIEMEHTOB B COOTBETCTBHE C UX AJIEKTPOHHBIM CTPOEHHEM M TOJOKEHUEM B MEPHUOIUYECKON

cucremMe xumMnuueckux aemeHToB /.M. Menneneesay.

Pazpnen 2. Xumuyeckne peakuumn

Tema 2.1. Tumesl OcHoBHOE coep:KaHue 6 OK 01
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XUMHYECKUX
peakuuii

Teopernueckoe odyuenune

Krnaccudukanus 1 TUNBI XMMHYECKUX PEAKIMA ¢ yd4acTHEM HEOpPTaHWYEeCKUX BelmecTB. KoimyecTBeHHBIS
oTHomIeHUS B XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHH M PACUEThI 110 YPABHEHUSAM XUMUUYECKHUX
peakuuii. MoJib Kak eIMHUIIA KOJIMYeCTBA BenlecTBa. MouisipHast Macca. 3aKOHBI COXpaHEHUS! MACChI M SHEPTUH.
3akoH ABoranpo. MomnspHslid 00beM razoB. OTHOCHTEIbHAS TFIOTHOCTD Ta30B.

Peakmin komriekcooOpa3oBaHusl C y4aCTHEM HEOPTaHUYECKHX BEIIECTB (Ha MpUMEpe THIPOKCOKOMILICKCOB
IIMHKA W AJTFOMUHUA).

I[pakTuyeckne 3ansaTus Ne3, 4

CocrapiieHUe ypaBHEHHI peaklMil COCAMHEHHS, Pa3joKEHMs, 3aMelleHusi, oOMeHa. YpaBHEHUs peaKkiui
TOpEHUs, HOHHOTO 0OMEHA, OKUCJICHUA-BOCCTAHOBIICHHUSI.

PacueT KoJIMUEeCTBEHHBIX XapAaKTEPUCTUK UCXOAHBIX BEIIECTB U MPOTYKTOB peaKMu. Pacuer KOMM4eCTBEHHBIX
XapaKTePUCTUK MPOJIYKTa PEeaKIMHU COSIUHEHMSI, €CTIM OJIHO M3 BEIIECTB JaHO B M30BITKE /WU COJEPKUT
npumecu. Pacuer MaccoBoi i 00b€MHOW JOJM BBIXO/A MPOJYKTA PEAKIIUHA COCTUHEHHS OT TEOPETHUECKU
BO3MOXXHOT0. Pacuer 00beMHBIX OTHOIIEHUH Ta30B. PacueT Macchl (00beM, KOJTHMUECTBO BEIIECTBA) MPOIYKTa
peaKIuy, €CIM OJHO U3 BEIECTB JAHO B BUJE PACTBOPA C OIPENEICHHON MAacCOBOM JOJIEH pAaCTBOPEHHOTO
BEILECTBA.

VYpaBHeHusT OKuCJIEHUs-BOCCTaHOBJICHHUS. (CreneHb okuciaeHus. OKUCIUTENb W BOCCTAaHOBUTEINb.
OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKUMHW B MPUPOJAE, NPOU3BOACTBEHHBIX  IpoLeccax U
KU3HEACSITEIIBHOCTH OpraHu3MoB. OKHUCIUTENHHO-BOCCTAHOBUTEIBHBIN MOTeHIMaN cpenbl. CocTaBieHUE U
YpaBHUBAHHE OKHUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIMI METOAOM JJIEKTpOHHOro OamaHca. TUMHUYHBIE
HEOPraHMYECKNE OKUCIIUTENN U BOCCTAHOBUTENN. DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJIEH.

Tema 2.2.
DIEeKTPOTUTHYECKA
sl TUCCOITUAIIAS 1
WOHHEII 00MeH

OcHoBHOE cogepkaHue

Teopernyeckoe o0yueHune

Teopust snexTponuTHueckoil aucconuanuu. Peakunu moHHoro oOMeHa. CocTaBiieHHE peaklMid HOHHOIO
oOMEHa ITyTeM COCTABJICHHS UX MOJIHBIX U COKPAIEHHBIX HOHHBIX YPaBHEHUH.

['unponus coneil. 3HaueHne THAPOIN3a B OMOIOrMUeCKUX OOMEHHBIX npoueccax. [I[pumenenue rugponusa B
IIPOMBIIIJIEHHOCTH.

JlabGopaTropHble 3aHATUSA

JlaGopatopHas paboTa «Peakiuu ruiponnsa»

UccnenoBanue cpempl pacTBOPOB COJIe, 00pa30BaHHBIX CHIIBHBIMU M CJIA0BIMH MTPOTOJIUTAMH, U UX PEAKIIHMA
C pacTBOpaMHu Iienoun u kapOoHara HaTpusi. COCTaBICHHUE PEAKITNI THAPOIIN3a COJICH.

KonTtpoibHasn
pab6ora 1

CTpOeHI/Ie BCIIECTBA U XUMHUUYCCKHUE PCAKIIUU

OK 01
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Pasnen 3. CTpoeHue U CBOICTBA HEOPraHUYECKHUX BelleCTB

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

OcHoBHOe coepkaHue

TeopeaneCKoe oﬁyqe}me

[Tpeamer Heopranuyeckoil XuMuu. B3anMocBs3bp HeopraHnueckux BemecTs. Kiaccudukamnms
HeopraHuuyeckux BeecTs. IIpocTsie u crnokHble BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCUABI,
THJIPOKCUbI, KUCIOTHI, con). HoMeHkIaTypa 1 Ha3BaHWE HEOPraHMYECKUX BEILECTB UCXOMs U3 UX
XUMHUYECKON (POPMYIIBI MM COCTABICHUE XUMUYECKOH (hOpMYITBI UCXO/1s U3 HA3BAaHUS BEIECTBA 1O
MEXIYHapOJIHON WIN TPUBHAILHOW HOMEHKIIATYPE.

MexmonexyinspHble B3aumoaeiicTeus. Kpucramiornaparel. ArperaTHble COCTOSIHUS BEILIECTBA.
Kpucrannuueckue u amopdHble BemecTBa. THUIbI KpUCTAIUIMYECKHUX PEIIETOK (aTOMHasi, MOJICKYJIsIpHas,
MOHHAs1, METAJUTHYECKast). 3aBUCIMOCTD (DU3MUYECKIX CBOWCTB BEIIECTBA OT THITA KPHCTAILTHIECKOM
pewerku. [TpuunHbl MHOroOOpa3us BEILECTB.

CoBpeMeHHbIE NTPEICTABIEHHUS O CTPOEHUU TBEPIBIX, XKHUJIKUX U ra3000pa3HbIX BenecTs. JKUaIKNe KpUCTalIbl.

IIpakTnuyeckue 3ansaTusa Ned

Pemenue 3amay Ha pacyeT MaccoBOM J0NM (Macchl) XMMHMYECKOI'O 3JeMEHTa (COeAMHEHUs) B MOJIEKyJle
(cmecn).

Pemienue mnpakTMuYecKMX 3aJaHUN 1O KJIAacCU(PHUKALMKM, HOMEHKJIATYype W XHUMHYECKUM (opMyinaMm
HEOPTaHUYCCKUX BCHICCTB Pa3JIMYHBIX KJIaCCOB (HaSI)IBaTI) 1 COCTaBJIATH (bOpMyJ'II)I XUMHUYCECKUX BCIIICCTB,
OTIpeNieNATh NPUHAAIEKHOCTD K KIaccy).

Hctouynukyu xumuueckod uHpopmanuu (HayyHas U ydyeOHO-HayudHas JUTepaTypa, CpPeICTBAa MacCOBOM
uHpopmauuu, cerb MHrepHer u napyrue). [lowck uHpOpManuu 1O Ha3BaHWUAM, HICHTU(UKATOPAM,

CTPYKTYpPHBIM (popmyram.

OK 01
OK 02

Tema 3.2. dusuko-
XUMHUYECKHE
CBOMCTBaA
HEOPTaHUYECKUX
BEIISCTB

OcHoBHOE CoACPKAHUEC

12

Teopernyeckoe o0yueHune

Mertannel. O0mue pusznyeckue 1 XuMHU4ecKre cBoicTBa MeTaioB. CriocoObl MOTy4YeHMsl. 3HaUeHHE METAJIIOB
U HEMETAJUIOB B NPUPOJAE U >KU3HEACATEIbHOCTH 4YeJIOBEKa M OpraHu3MoB. Kopposus MeTayuioB: BHJIBI
KOPPO3HH, CTIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HH.

Hemeramnpl. O0Ouue gusnyeckre 1 XUMUYECKHE CBOMCTBA HEMETAIOB. THUIMMYHBIE CBONHCTBA MeTaIoB [Y —
YII rpynmn. Knaccuduxarms u HOMeHKIaTypa COeuHEHNI HeMeTaIoB. KpyroBopoThl OMOT€HHBIX 3JIEMEHTOB
B PUPOJIE.

XyUMHUYecKre CBOMCTBA OCHOBHBIX KIIAaCCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/I}IOB, THAPOKCHUAOB, KUCIIOT,
colieit u I[p) 3aKOHOMepHOCTI/I B U3MEHEHUU CBOMCTB IMPOCTBIX BCHIECCTB, BOAOPOAHBIX COCﬂHHCHHﬁ,
BBICHIUX OKCHUIOB U THAPOKCHUIOB.

OK 01
OK 02
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IpakTuyeckne 3aHsATHA No6

CocraBieHne ypaBHEHUN XMMUUYECKUX PEAKLIUNA C yYACTHEM MPOCTHIX U CIOKHBIX HEOPraHUYECKUX BELIECTB!
OKCHJIOB METaJUIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHUCIOT, OCHOBAaHHUH W
aM(OTEPHBIX TUAPOKCHJIOB, HEOPTAaHMUECKUX COJICH, XapaKTepU3yIOIINX UX CBOMCTBA.

Perienue npakTHKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3aJlaHUM Ha CBOMCTBA U NOJIY4YE€HHUE HEOPraHMYECKUX
BEILIECTB.

Tema 3.3. OcHOBHOE co/lep:KaHue OK 01
HpoussozncTso Teopernueckoe 00yueHune OK 02
HEOPraHUYECKUX
BEIIECTR OO0mue mpencTaBiIeHHUs O NPOMBIIUICHHBIX CIOCO0aX IMOJY4YEeHHS XUMHYECKHX BeEUIeCTB (Ha MpUMepe
3HaquHé " IIPOM3BOJICTBA aMMHAKa, CEPHON KHUCIIOTBHI).
HDUMCHEIIE B UYepHas u uBetHas MeTanyprus. lIpakTudeckoe MpuUMEHEHHUE SJICKTPOdH3a JJs MOJMYYSHHsS IIENIOYHBIX,
65 TV 1 Ha HIEJIOYHO3EMENIbHBIX METAIIOB U amfoMUHUS. CTEKIIO ¥ CUIIMKATHAS! TIPOMBIIIICHHOCTb.
y [Tpo6iiemMa 0TX0/10B 1 MOOOYHBIX MPOJYKTOB.
IIPOM3BOJICTBE
IpakTuyeckne 3ansaTus No/
Pemenne mpakTUKO-OPMEHTUPOBAHHBIX 3aJaHU O POJM HEOPraHWYECKOH XUMHH B PAa3BUTUU METUIIMHEI,
CO3JIaHMM HOBBIX MaTEepUANOB (B CTPOUTENIHCTBE U JAP. OTPACISAX MPOMBIIUIEHHOCTH), HOBBIX HCTOUYHUKOB
SHEpPruu (AITbTEPHATUBHBIE MUCTOYHUKH DHEPTUHU) B PEIICHUH MPOOJIEM IKOJOTHUECKOW, SHEPTeTHUECKOW H
NUILEBOM Oe30MacHOCTH.
KonTtpoibHasn .
CBoiicTBa HEOPTaHMYECKUX BEUIECTB.
pabora 2
Pa3nea 4. CtpoeHue u cBOiCTBA OPraHN4YecKNX BellecTB
Tema 4.1. OcHoBHOE coep:kaHue OK 01
Knaccudpukauus, | Tegpernueckoe oGyuenne
CTpOEHHE U v
HOMEHKIATYPa [Tpeamer opranndeckoil XumMuu. B3auMocBs3b HEOPraHUUECKUX U OPTaHUUECKUX BEIIECTB.
Obramec yP XUMHYECKOE CTPOCHHE KaK MOPSI0K COSTMHEHHSI aTOMOB B MOJIEKYJI€ COTIIACHO MX BaeHTHOCTH. OCHOBHEIE
TaHHYCCKUX . Ny
BIC) eCTB MOJIOKEHHUS TEOPUHM XHMHYECKOTO CTPOEHHS OpraHuveckux coenmHeHuid A.M. BytiepoBa. YriepoaHsblii

CKEJIeT OpraHMYecKoil MoJeKynbl. MoJeKynsipHble U CTPYKTypHble (pa3BepHYyTble, COKpalllEHHBIE)
XUMHUYecKHe (OopMyIibl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHUYECKOIO CTPOCHHUs MoJeKyl. M3omepus u
M30MepHI (CTPYKTypHas, reoMeTpuueckas (Iuc-Tpanc-u3oMepus). KpaTHOCTh XMMHYECKOW CBSI3H.

[Tonstue o ¢yHKUMOHaNbHOM rTpynmne. IlpuHIMIBI KiIacCHUKAMM OPraHUYECKUX COEIUHEHHH.
MexTyHapo/iHass HOMEHKJIATypa U MPUHIUIIBI HOMEHKJIATYPbl OPraHUYeCKUX COeTMHEHUH.

MpakTuyeckue 3aHsaTHA Ne8

HOMGHKJ'IaTypa OpTraHU4YCCKUX COGI[I/IHGHI/Iﬁ OTACIBHBIX KJIACCOB (HaCI)IIIIeHHI)Ie, HCHACBIIICHHBIE U
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apoOMaTUYECKHUE YTJIEBOAOPOABI, CHUPTHI, (DEHOJBI, ANbAETHbl, KETOHbI, KapOOHOBBIE KHCIOTBI U Ap.)
CocraBieHue MOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BELIECTB OT/AEIbHBIX KJIACCOB,
UCTIOJIB3Ys X HAa3BaHUS MO0 CUCTEMAaTUYECKON HOMEHKIaType. PacdeTs! mpocreiimeii hopmMysisl opraHnyecKon
MOJIEKYJIbl, UCXOJIs1 U3 3JIEMEHTHOI'0 COCTaBa (B %).

Tema 4.2. OcHOBHOE co/lep:KaHue 14 OK 01
CaoticTra TeopeTuueckoe 00yueHne 10 OK 02
OPTaHITHCCRIX Qu3uKo-XumMuueckue  C80UCMEA  OP2AHUYECKUX  COeOUHEHUUl  OMOENbHbIX  KIAcco8  (0cobenHocmu
COC/IHCHIH Kaiaccugpukayuyu U HOMEHKIAMmypsbl HYMpPU KIACCA; 20MOJLO2UYeCKUll psao u obwas gopmyia, uzomepus

Quzuueckue cOUCMBA; XUMUYECKUE CBOUCMEA, CNOCODbL NOYHUEHUs):

— TIpenenbHblE YIIIEBONOPOAbl. ['OpeHMe MeTaHa Kak OJUH M3 OCHOBHBIX MCTOYHUKOB TeIla B

MPOMBIIUICHHOCTU U ObITY. CBOMCTBA MPUPOAHBIX YIIIEBOJOPOJIOB, HAXOXKIECHUE B MPUPOJIC U TPUMEHEHNE 2

AJIKaHOB;

— HeNpeIeJIbHbIE U apOMaTUYECKHE YTIeBoAopoabl. [lonmuMepu3anys 3TuaeHa Kak OCHOBHOE HallpaBJICHUE €r0

UCIONIb30BaHus. ['opeHune anerusaeHa Kak UCTOYHHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU ISl CBAPKU U PE3KHU 2

METaJUIOB;

— KHUCJIOPOJCOJIEpKAIME COCTUHEHUST (CIUPTBI W MPOCThie AQUPHI, (EHONBI, aTbACTUIBI U KETOHBI,

KapOOHOBBIE KUCIOTHI U UX MPOU3BOAHLIE). [IpakTueckoe mpuMeHeHHe ATUIICHTITUKOIIS, TIUIeprHa, peHoma. 2

[Ipumenenue Gopmanpaeruaa, aeTaabIeruaa, YKCYCHOW KUCIOTH. MbUTa Kak COJIM BBICIIUX KapOOHOBBIX

KUCI0T. Moronme CBOWCTBA MbLJIA;

— a30TCO/IepKAIINE COSTUHEHUS (AMUHBI U aMUHOKUCIIOTHI, OCIIKH) 2

Knaccupukanus ©u  OCOOCHHOCTH OpraHMYecKUX peakuui. PeakunonHbsle 1eHTpbl. Pagukansl. 5

IlepBoHavabHBIEC TOHATHUS O THUIAX U MEXAHU3MAaX OPraHUYECKUX PEaKIUu.

IpakTuyeckue 3ansaTus N9 2

Pemienue nienovex npeBpamieHnii Ha TeHETUYECKYIO CBSI3b MEXK/y KJlacCaMU OPTraHWYeCKUX COCTMHEHHH C

COCTaBJICHUEM Ha3BaHUI OPraHUYECKUX COCIMHEHUN 1O TPUBUATBHOU UM MEXIYHAPOIHOM

CHUCTEMaTUYECKON HOMEHKJIaType. Pelenne pacueTHBIX 3a1a4 10 YPaBHEHHSM PEAKIIUN C y4acTHEM

OpPraHWYECKHUX BEIECTB.

JlabopaTopHble 3aHATHS 2

JlaGopaTtopHas pabota «[lomydeHue 3THIICHA U U3YIEHUE €T0 CBONCTBY.

[Tomyuenue 3TUieHa U3 3TaHOJIA B JTAOOPATOPUU U U3yUEHHE er0 (PU3NYECKUX U XUMUYECKIX CBOMCTB.

CocraBrieHHue peakinii MPUCOEANHEHHUS U OKUCIICHUS Ha IPUMEpE dTUJICHA. Pererne pacueTHBIX 3a/1a4 ¢

MCI0JIb30BAaHHUEM IIJIOTHOCTHU T'a30B MO BOJIOPOJY U BO3AYXY.
Tema 4.3. OcHoOBHOe coiep:KaHue 8 OK 01
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Oprannueckue Teopernyeckoe o0yueHue 6 OK 02
BCIICCTBA B buooprannueckue coequnenus. [Ipumenenne u 6uonoruveckas poib yrieBogoB. OKHUCICHUE YTIEBOJOB —
KUHCICATCIIPHOCT | preToYHKMK SHEPTUM JKUBBIX Opranu3mMoB. O01acTi IPUMEHEHUST aMHMHOKHUCIIOT. [IpeBpaiieHus 6SIKOB IHIIN
H 9CIOBCKA. B opranusme. buonornueckne QpyHkiuu OenkoB. buonormueckue QyHKIUHM XKUpOB. Poib opranndeckoii 4
IIpou3BOaCTBO M | xymuy B pereHny IPoGIIeM MUILEBOH GE30IaCHOCTH.
HIPUMCHCHHC HyxksenHoBbIe KUCTIOTBI: cocTaB U cTpoeHue. Ctpoenne HykieotuaoB. CoctaB HykienHOBbIX kucioT (JJHK,
OpraHu4ICcCKux PHK). Posib HyKJIEHHOBBIX KHCJIOT B KU3HEACITEIBHOCTH OPTraHU3MOB.
BEIICCTE B [IpoM3BOICTBO OPraHMYECKHX BELIECTB: IPOM3BOJICTBO METaHONa, nepepaborka Hedru. IlonmdTunen kak
TPOMBIIVICHHOCTH |y HOTOHHAKHBI TIPOAYKT XMMHYECKOTO HPOM3BOACTBA. IIpuMMeHeHHMe »TiieHa. IIpoM3BOACTBO M
IPUMEHEHHE KaydyKa U PE3UHBIL.
CHHTETHYECKHE U HCKYCCTBEHHBIC BOJIOKHA, MX CTPOEHHE, CBOUCTBA. [IpakTHUECKOE HCTI0/Ib30BAHNE BOJIOKOH.
CHUHTETHYECKHE TUICHKH: U30JISAIHS TSI IIPOBOJIOB, MEMOPAHBI JUIsl ONPECHEHUS BOJIBI, 3aIIIUTHBIC TICHKH ST 2
aBTOMOOWJIEH, TUIACTBIPH, XUPYPrHYECKUE MOBA3KU. HOBBIE TEXHOJIOTUH JAIBHENIIEr0 COBEPIIEHCTBOBAHMS
MIOJIMMEPHBIX MATCPHATIOB.
PoJib OpraHuyYecKOi XUMUH B PEIICHUH POOJIEM SHEPreTHYECKON 0€30I1aCHOCTH, B Pa3BUTHH MEIUIMHBI,
CO3/IaHMH HOBBIX MATEPHUAIIOB, HOBBIX HCTOYHHUKOB SHEPIUH (aJIbTEPHATHBHBIC HCTOUYHUKU SHCPTUH).
IpakTuyeckue 3ansitust Nel0 2
Pelienre MpakTHKO-OPHMEHTUPOBAHHBIX 3aJ@HUI 10 COCTABJIEHHIO XMMHYECKHX PEaKIMid, OTPaKarOIINX
XMUMHYECKYI0 aKTHBHOCTh OPraHMYECKUX COCIUHEHHU B PAa3IMYHBIX Cpefax (IIPUPOIHBIX, OHOIOTHIECKHX,
TEXHOTE€HHBIX ).
Kourpoasuas CTpyKTypa M CBOWCTBA OPraHUYCCKUX BEIICCTB 2
pa6ora 3 '
Pa3nen 5. Kunernveckue U TEPMOIMHAMAYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX PeaKIuii 12
Tema 5.1. OcHoBHOE coaep:xaHue 4 OK 01
Kunernyeckue TeopeTnueckoe o6yueHmne 2 OK 02
SAKOHOMEPHOCTH Iy yveckme peakumn. Kiaccn(ukanyuss XMMHYeCKHX pPeakUuil: Mo (asoBOMy COCTaBy (TOMOTEHHbIE
HpoTekarui reTepPOreHHbIE), IO UCTIOIb30BAHUIO KaTAIH3aTOpa (KaTATUTUICCKHE H HEKATATUTHUCCKHUE).
XHMITHCECKHIX CKOpOCTh peakIii, €€ 3aBHCHMOCTh OT pa3InYHbIX (DAKTOPOB: MPUPOIBI PEArHPYIONINX BEIIECTB,
peaxiuu KOHIIEHTPAIIMK PEarupyIolnX BEIIeCTB, TemrepaTypbl (mpasuwio Baut-T'odda), mmomany peakinoHHON
TIOBEPXHOCTH, HAJTMYHS KaTanu3aropa. Poiib KaTaau3aTopoB B IPUPOJIE U TIPOMBIIUICHHOM ITPOU3BOJICTBE.
DHeprus akTHBAIMK. AKTHBHPOBAaHHBIN KoMIUTeKC. Kartanu3zaTopsl u katanu3. Poiib KaTalTu3aTopoB B IPUPOJIE
Y TIPOMBIIIIJIEHHOM TIPOU3BOJICTBE.
Tema 5.2. OcHOBHoOE co/iep:kaHue 6
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Tepmonnuamuueck | TeopeTuueckoe odyyeHnmne OK 01
He Knaccudukanus XUMAYECKUX PEaKIuil: o TerioBoMy 3((HEKTy (IK30TepPMUIECKHE, YIHIOTCPMUUIECKUE), TIO OK 02
3aKOHOMEPHOCTH | oGparumoctu (0OpaTuMblie 1 HeoOpaTtumbie). TermnoBsie 3G GEKThI XUMHYSCKUX peakiuii. TepMoXuMudecKkue
HPOTCKAHUA ypaBHeHust. OOpaTUMOCTh peakiuii. XMMUYSCKOE PAaBHOBECHE U €0 CMEIECHHUE 0] ICHCTBUEM pa3IMYHbIX
XUMIICCKUX (bakTopoB (KOHIICHTpAIMS PEAarcHTOB WJIM IPOJIYKTOB pEakIWH, JaBIICHUE, TeMIleparypa) IS CO3JaHUs
pCaKuu. ONTUMAJIBHBIX YCIIOBHI MPOTEKAHUS XUMUYECKUX MPOLIECCOB.
PaBHoBecue [Tonsitue 00 >HTANBNMK W HTponuu. JHeprust [ m66ca. 3akon ['ecca u ciaeacTBus u3 Hero. Posb cmenieHust
XUMIICCKIX pPaBHOBECHSI B TEXHOJIOTMYECKUX TPOIECcCaX.
peaKimm IIpakTuyeckue 3ansaTus Nell

[Tpunuun Jle Illarense. BniusHue pa3nuyHbix GakTOpOB HA U3MEHEHHE PABHOBECHUS XUMUYECKHUX PEaKIIHA.

3aKoH NEHCTBYIOIIMX MAacC U KOHCTaHTa XUMHUYECKOTO paBHOBECHS. PacdeThl paBHOBECHBIX KOHIICHTPAIUN

pearupyroux BelecTB U MPOAYKTOB peakluid. PacueTs! TerioBoro agdexra peakiium.

Pemienne npakTUKO-OpUEHTUPOBAHHBIX 33JlaHUM Ha NpuMeHeHue npuHimna Jle-Ilarenbe ajisi HaxX0XKACHUA

HANpPAaBIICHUSI CMEIICHUS PAaBHOBECHS XUMHUYECKON peakluu U aHanu3 (akTOpoB, BIUSIOUINX HA CMEIICHUE

XUMHUYECKOTO PABHOBECHS.

JlaGopaTopHble 3aHATHSA

JlaboparopHas paboTa «3ydyeHne BAUSHUS pa3NTUYHbIX (DAKTOPOB HA CMEIIEHNE XUMUYECKOTO PABHOBECHS».

HccenoBanvie BIMSIHIS U3MEHEHUST KOHIICHTPAIIMN BEIIECTB, PEAKITMH CPEIbl M TEMIIEpaTyphl HA CMEIICHUE

XUMHYECKOTo paBHOBecHs. CpaBHEHHME TMOTYYEHHBIX PE3YNIbTaTOB C TEOPETHUECKHU MPOTHO3ZUPYEMBIMU Ha

ocHoBe npuHimma Jle [lartense.
KonTpouabnas .

CKOpOCTh XMMHUECKOH peakIni U XUMHUYECKOEe PaBHOBECHE
padora 4

Pa3nes 6. lucnepcHblie cCHCTEMBbI

Tema 6.1. OcHoBHOE cogepkaHue OK 01
HAuncnepcusie Teopernueckoe o0yuenune OK 02
CHCTCMDI 1 Hucnepcusie cuctemsl. Kommouaasie cuctemsl. MIcTHHHBIE pacTBOPHI. OK 07
(baKT? pbI HX PactBopenne kak ¢usnko-xumuueckuii mpouecc. PactBopsl. CnocoObl MNPUTOTOBIEHHSI PAcTBOPOB.
YCTOWYHBOCTH

PactBOoprMocTb. MaccoBasi 10711 pacTBOpeHHOro BemecTBa. [IpenenbHo AOMyCTUMbIE KOHIIEHTPALUU U UX
HCTIONIb30BAaHNE B OIICHKE IKOJIOTHIECKON 0€301MacHOCTH.

Knaccugukarus qucnepcHbIX cucteM 1o cocraBy. CtpoeHue U (pakTopbl yCTOMYMBOCTH JUCTIEPCHBIX CHUCTEM.
Pacmo3HaBaHMe WCTHHHBIX PacTBOPOB, KOJUIOMIHBIX pPAacTBOPOB M TrpyoOoamcrepcHbIX cucteMm. CTpoeHme
Muleuibl. PaccenBanue cBeta Mpu MPOXOKICHUU CBETOBOTO Iy4YKa Yepe3 ONTHUECKH HEOJHOPOAHYIO CPey
(o¢pdexra Tunnans).
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IIpakTnyeckue 3anaTus Nel?2, 13

PenieHue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB.

Pemienne nmpakTUKO-OPHMEHTHUPOBAHHBIX PACUETHBIX 3aJaHUN HA JUCIEPCHBbIE CHCTEMbI, HUCIOJIb3yEMbIE B
OBITOBOM W TPOW3BOJCTBEHHOW JEATEIILHOCTH 4YENIOBeKa, C TMO3UIMHA HSKOJIOTHYECKOH Oe30MmacHOCTH
HOCJIEICTBUM U TPAMOTHBIX PEelIeHUH Npo0IeM, CBSI3aHHbBIX C XUMHEH.

Tema 6.2. OCHOBHOE colepKaHue OK 01
HCCFeHOBaHHe JIaGopaTopHbie 3aHATHS OK 02
CBOICTB
HCIIEDCHLIX JlaboparopHas padota «IIpuroroBiaenue pacTBOpoB».
f:[ ore P [TpuroroBneHre pacTBOPOB 3aJaHHOW (MOJIIPHOM) KOHUEHTpauuu (C IPAKTUKO-OPUEHTUPOBAHHBIMU
UCTEM JUISl UX
A BOIIPOCAMHM ), ONIPEIEIIEHUE CPEIbl BOJHBIX PACTBOPOB.
UICHTU(DUKAITIN
JlaGopatopHas pabota «lccnenoBanue AUCIEPCHBIX CUCTEM.
[IpurotoBneHne M U3y4E€HUE CBOWCTB JMCIIEPCHBIX CHCTEM pa3HbIX BHJOB: CYCIEH3UH, 3MYJIbCHUH,
KOJUIOMIHOTO pacTtBopa. CpaBHEHHE CBOMCTB MCTHMHHBIX M KOJUIOMAHBIX PAaCTBOPOB, BBISBICHHE OCHOBHBIX
pas3Inuui MKy HUMH.
KonTpoabnas
JucniepcHele cuCTEMBI
padora 5
Pa3pea 7. KauecTBeHHBIC peaknuu 00HAPY/KeHUsI HEOPTAHMYECKHUX U OPraHUYeCKHX BellecTB
Tema 7.1. OcHoBHOE cogepkaHue OK 01
Obnapysxenue IMpakTuueckne 3ansaTusa Neld OK 02
HEOPraHUYECKUX
ATHOHOB I KadecTBeHHBIE XUMHUECKUE PEAKIMH, XapaKTepHbIe Il 0OHAPYKEHUSI HEOPTaHWYECKHUX BEIIeCTB (KaTHOHOB
K o .
u aHnoHoB). CocTaBiieHHE ypaBHEHUH peakinii 0OHapyeHusl KaTHOHOB |-V rpynn u aHHOHOB, B T.4. B
AHUOHOB 9 .
MOJIEKYJISIPHOM U HIOHHOM (opMax.
Peakiin 0OHapyeHUsI HEOPraHWYECKUX BEIIECTB B PEAIbHBIX 00BEKTAX OKPYKAIOLIEH CPEIbl.
JlabopaTropHble 3aHATHUS
OOHapy)XeHHe HEeOpraHM4YecKHX BemecTB (kaTnuoHOB I-VI rpynm Wi aHHOHOB) € HCHOJB30BaHUEM
KaYeCTBEHHBIX aHAJTUTHUYECKUX PEaKIIUM.
JlaGopatopHasi paboTa «AHaTUTHUYECKHE peakuy KaTHoHOB [-VI rpymnmy».
[IpoBeneHne KaueCTBEHHBIX PEAKIUil, UCIOJIb3YEeMBIX AJIs1 OOHApYKEeHHs KaTHOHOB | rpynmsl (kanus,
HaTpHsl, Maruus, aMMonus), Il rpynmnel Ha npumepe 6apus, 111 rpynns! — cBuHna, IV rpynmns! — amromunus, V
rpynnsl — xkenesa (II u 1), VI rpynnsr — Hukens. Onucanre HabM0JaeMbIX SIBJICHUN U COCTaBJICHHE
XUMHYECKHUX PEAKIIMH.
Tema 7.2. OCHOBHOE Coiep/KaHIe OK 01
Obnapysxenne IpakTuyeckue 3aussTust Nel5 OK 02
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OpPTraHMYECKUX KauecTBeHHBIC XMMUYECKUE PEAKIIUH, XapaKTePHBIE Ul OOHAPYKEHHS OTACTBHBIX KJIACCOB OPraHMYECKUX
BEILIECTB coelMHEeHNH: (peHOI0B, anbeTHI0B, KpaxMaia, YKCYCHOIM KHCIIOThI, aMUHOKHCIIOT U JIp.
OTJENBHBIX Jenartypanus 6eKOB PH HarpEeBaHHH, [IBETHBIC PEAKIIUU OCITKOB.
KJIaCCOB C CocTaBlieHHE Kaue€CTBEHHBIX PEaKIMii OOHAPYKEHHSI OPraHUYECKUX COSAMHEHNH OT/IEIbHBIX KIACCOB.
HCIIOJIB30BAHUEM | JlaGopaTOpHbIe 3aHATHSA 2
Ka9CCTBCHHBIX OGHapyXeHHE OPraHMYIECKUX COEIMHEHNH OT/IEIbHBIX KIACCOB.
peakinn JIabopartopHnas pabora «KauecTBeHHbIE peaKIIUH Ha OTJEIbHbBIC KJIACChl OPraHUYECKUX BEIIECCTBY.

[TpoBeeHNe KaYECTBEHHBIX PEaKIUi, HCTIONb3YEMBIX I OOHAPY>KEHHSI OPraHUYECKHX BEIIECTB Pa3IMYHbIX

KJIacCOB: (P)EHOJIOB, aJIbICTUAOB, KpaxMmala, yKCyCHON KUCIOThl, aMHHOKHCIIOT, Oe1KoB U 1p. Onucanue

HaOJII01aeMBIX SIBIICHUH U COCTABJICHHE XUMUYECKHUX PEAKIIUi W/WIH CXEM.

IIpodeccHoHaIbHO-OPHEHTHPOBAHHOE cojlep:KaHue (Co/lep:KaHue NPUKJIATHOTO MOTYJIs)
Pa3nen 8. Xumusi B ObITY U PON3BOJACTBEHHOI 1eATEIbHOCTH YeJI0OBEKA OK 01

Tema 8.1. OCHOBHOE cOiep/KAHUe 4 OK 02
Xumus BOWITY U [T pagriueckne sansus Nel.1 4 OK 04
HPOM3BO/ICTBCHHOM 'y 0 i OBITOBOW W TIPOU3BOICTBCHHON JEATEILHOCTH YEJIOBEK 2 OK 07
CATCIBHOCTH KOJIOTHHecKas 6e30MacHOCTL  MOCHEACTBHH OBO POM3BOICTBEHHON JIEATENLHOC eJI0BEKa, K 3.2.

CBsI3aHHAs C MEpepabOTKOMN BEIIECTB; TOUCK M aHAJIH3 XUMUYECKOW HHPOPMAIIMU U3 Pa3INYHBIX HCTOYHUKOB
HelstoBexa (HayuyHast 1 yueOHO-Hay4YHasl TUTEPATypa, CPEIICTBA MacCOBOI nHpopManyu, cetb HTEpHET U IpyTHe).

Keiicsl (¢ yuerom Oynyuieit npodeccroHalbHON AeATeNbHOCTH) Ha aHATU3 HHPOpMAIIUU O

NIPOM3BOJICTBEHHOH JIEATEITHHOCTH YEJIOBEKa, CBI3aHHOM C rmepepaboTKO 1 MOTyYSHUEM BEIECTB, a TAKKE C

HKOJIOTHYECKOM 6€30MacHOCTBIO.

3ammra keiica: IIpencraBnenne pe3yabTaToB pelieHus: KeHCoB (BBICTYIIJIEHUE C TPE3EHTAINeN ) 2

Pa3nen 9.1. UcciienoBanue 1 XuMH4YeCKHii aHAIN3 00beKTOB Onocgepbl
Tema 9.1.1. OcHOBHOE coIep:KaHue 6 OK 01
Ocrossr JlaGopaTopHble 3aHATHS 2 TIK'3.2.
n1abopaTopHOii a6 5 0 G =
abopatopHas pabota «OCHOBBI Ta0OPATOPHOI MPAKTHKI.

MPAKTHIH B JlaGopaTopHas mocya 1 XuMU4Yeckre peakTuBbl. OCHOBHBIE JabopaTopHbIe onepanuu. JJabopatopHoe 2
HPO%CCCHOHMBHH obopynoBanue. TexHrka 6€30MacHOCTH ¥ MpaBwiia paboThI (MOBEEHNUs) B JaOOPATOPUH.
X fabopatoprax IpakTuyeckue 3anaTust NeNel.2. 1.3 4

BrinonHeHue THIMOBBIX PacyeToOB MO TEMAaTHKe SKCIEPHUMEHTa (BBIXOJ MPOIYKTa peakiH, Macca HaBECKH,

o6beM pactBopuTtens). OOpaboTka NTaHHBIX, aHAJIW3 M OIEHKA WX JOCTOBEPHOCTH (BBIYHCIICHHE CPETHETO

3HAYEeHUS HKCIIEPUMEHTAIBHBIX TaHHBIX, TOTPEIIHOCTH). 4

[IpencraBnenune pe3ynbTaTOB SKCIEpPUMEHTa B paznuyHor (opme (Tabmmia, rpaduk, OT4UET, MOKIA,
IpEe3eHTAINsA).
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Tema 9.1.2.
XUuMHYECKUH
aHanu3 Ipod BOJIBI

OcHoOBHOe co/iep:KaHue

TeopeaneCKoe oﬁyqe}me

Knaccugukarus npo6 BoAbI 10 BUAY U HA3HAUCHHIO, UCXOS U3 €€ XUMHYECKOT'O COCTaBA.
OprasonenTuyeckue cBOMCTBa (3amax, Npo3payHOCTh, LIBETHOCTh, MyTHOCTb) BOJbl. KMCIIOTHOCTE 1
11eJI04HOCTh BOJbL. pH cpenbl u MeToibl ee onpezeneHus. JKecTKocTb BOABI U METO/IbI €€ ONPEACIICHMUS.
CyIHOCTh METO/1a TUTPOBAHMUSL.

Bunbl s)xecTkocTH BOJBI (BpeMEHHAs U IOCTOsIHHAS ). JKECTKOCTh BO/BI KaK IPUYMHA BbINAIEHUS 0CAKOB WIH
00pa30BaHus COJICOTIONKEHUH, UMEIOLIUX MECTO B OBITY M Ha IIPOU3BOJICTBE.

Cocras coseil, BbI3bIBAIOLINX KECTKOCTh BO/bl. XUMUUYECKUE IIPOLECCHI, YCTPAHAIOIINE KECTKOCTH BOJIBI.
VYpaBHEHHS] XUMMUYECKUX PEaKLUi, HIUTIOCTPUPYIOIINX ITPOLECCHI, IPOUCXOIAIINE IIPU YCTPAaHEHUN
KECTKOCTHU. Y CTPAaHEHUE BPEMEHHOU KECTKOCTU OBITOBBIMU U XUMHUYECKUMU criocoOaMu. CriocoObl
YCTPAHEHUS! NOCTOSTHHOM YKECTKOCTH.

IIpakTuyeckue 3ansitus Nel.4.

CriocoObI BEIpaKEHUST KOHIICHTPAIIUU PACTBOPOB: MacCOBas JIOJIsl PACTBOPSHHOTO BEIIECTBA, MOJIIPHAS H
MOJISUTbHAs! KOHIIEHTpalu. Tutp pacrBopa. PemeHne npakTHKO-OpUEHTHPOBAHHBIX TEOPETHUSCKUX 3aJaHUN
Ha pacyeT KOHIEHTPAINUN 3arpsi3HSIONINX BEIIECTB H UX CPABHEHUE C MPEACIHHO JTOMYCTHMBIMU
koHneHrpanusmu (ITK).

JlabopaTopHbIe 3aHATHS

HccnenoBanue XMMUYECKOTO COCTaBa IPOO BOJIBL.

JlaGopatopHas pabota «OuucTKa BOBI OT 3arpsi3HEHHI»

Hcnonp3oBaHne METO0B (UIBTPOBAHMS U aCOPOIMM JUIsl OTAENICHUs 3arpsi3HEHUI B HcciaeayeMoil mpode
BOJIbl. BBIOOp MeTO/1a OUMCTKYU B 3aBUCUMOCTH OT BUa 3arpsizHeHus. CpaBHeHue 3()()EeKTUBHOCTH Pa3InYHbIX
METOJIOB OYMCTKH BOJIbI B Pa3HBIX YCIOBHIX (B 1a0OpaTOpUH, B JOMAIIHUX U MOJIEBBIX YCIOBHUSX)

OK 01
OK 02
OK 07
1K 3.2.

Tema 9.1.3.
XUMUYIeCKHi
KOHTPOJIb KaYeCTBA
MPOAYKTOB
IMTUTaHUS

OcHoBHOE cogepkaHue

Teopernueckoe o0yuenune

KauecTBeHHBIN XMMHUECKUN COCTaB MPOAYKTOB uTaHus. BemecTsa, Ganbcuduumpyronime npoayKThl
NIUTaHMs, ¥ BEIECTBA, 3arPSI3HAOLINE POAYKTHI NUTaHusA. OnpeneneHue 3arpA3HsIoINX XUMAYECKUX
BEIIIECTB B MPOAYKTAX MUTAHMUS, ONIPENEIICHUE BEIIECTB, HE 3asIBJICHHBIX B COCTaBE NPOJYKTOB IUTAHHS.

IIpakTnyeckue 3ansaTus Nel.5.

OpraHuyeckre U HEOpraHMYeCcKHe BEIIeCTBa, BXOIAIIME B COCTAaB MPOAYKTOB nuTanus. OnpeaeneHue
cocTaBa OJI0]T Ha CO/IepKaHNe MaKpo M MHUKPO3JIEMEHTOB. V3ydyeHne mpeanoKeHHbIX IpenoaaBaTeaeM OIro 1
Ha MpeIMeT XUMUYECKOT'0 COCTaBa, OINpeIeIeHUe JI0NEH OT CyTOUHOM HOPMBI MAaKpO U MHUKPOAJIEMEHTOB B
YKa3aHHOM OJIIoJe.

OK 01
OK 02
OK 07
[IK 3.2.
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Pemenuie npakTHKO-OPHUEHTUPOBAHHBIX 3a]1a4 110 KyJTUHAPHON TeMaTUKE Pa3IM4HbIX THIIOB.

JlaGopaTopHble 3aHATHSA

HccnenoBanne XMMHUYECKOTO COCTaBa MPOAYKTOB MUTAHUSI.

JlaboparopHas pabota «OOHapykeHHE HUTPATOB B MPOIYKTaX MUTAHUS.

HccnenoBanue maTepuanoB MOTYKOIUYECTBEHHBIM METOJIOM OINPEIEICHUSI HUTPATOB C UCTIOJIb30BAHUEM
mudeHnIaMuta (KOPHEIUIO bl OBOLIEH, TUCThS U KOYEPhIKKA KamyCThl, U106l (PPYKTOB). AHATTU3 YPOBHS
3arpsi3HEHUs] HUTpaTaMu M0 UHTEHCUBHOCTH OKPAIIMBAHUS POJYKTOB PEAKIIUU

Tema 9.1.4.
XUMUYECKUI
aHaju3 npoo
TIOYBBI

OcHoOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

Kﬂaccnquaum{ IIO4YB IO BUAY W HA3HAYCHUIO, UCXOAA U3 XMUMHUUYCCKOro COCTaBa. H[[GHTI/I(i)I/IKaHI/Iﬂ HpO6I)I
MOYBHI 110 €€ XUMUYECKOMY COCTaBY, OMIMCAHHE BO3MOXKHOCTEH ee MPUMEHEHHSI.

TpeOoBaHMs K Ka4eCTBY MOYBBI Pa3IMYHOTO HazHaueHus. OnucaHue 0COOSHHOCTEH MCIOIh30BAaHUS TTOYB B
3aBHCHUMOCTH OT THUIIOB, CIIOCOOBI YIIYYIlIeHUsI Ka4yeCcTBa IMOYB B 3aBUCUMOCTH OT Ha3HAYCHUSI.

OO6nacTi UCTIOJIL30BAaHUSI OPraHUYECKUX YIOOPEHHI B 3aBUCUMOCTH OT KAa4€CTBEHHOTO cocTaBa. OmnucaHue
OpPraHNYECKUX YIOOPEHUI U UX MPUMEHEHHE B 3aBHCUMOCTH OT COCTaBa MOYBBI U €€ Pa3HOBUHOCTH.

IpakTuyeckue 3anaTus Nel.6.

O6nactu HazHayeHUs (MPUMEHEHUS) TIOUBBI, UICXOS U3 KaU€CTBEHHOTO M KOJIMYECTBEHHOT'O COCTaBa. AHAIN3
HOPMAaTHUBHOM TOKYMEHTAlIUH.

Ponp Heoprannyeckux BEIIECTB B KAU€CTBE MUHEPAIbHBIX YI0OPEHUH, YIyUITUTECH TTOYBHI.

CocTaB MUHEpalIbHBIX YIOOPEHUI U X PUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBKI U €€ Pa3HOBHUIHOCTH.
B3anmocss3b cocTaBa ynoOpeHui 1 X BIMSHMS HA BET€TaTUBHBIC CBOWCTBA U IJIOIOHOIICHUE PACTEHUM.

JlabopaTopHbIe 3aHATHS

HccnenoBanre XUMHUYECKOTO COCTaBa MPOO MOYBHI.

JlaGopaTtopHast pabota «O0HapyKeHHE HEOPTaHUYECKHUX MTPUMECcE B TpoOax».

[TpurotoBneHune npoObI MOYBHI AJISI UCCIIEOBAHUS KUCIOTHOCTH/IIEIOYHOCTH, HEOPTaHUYECKUX
3arpsizHeHu. OOHApYKEHHE XJIOPUI- U CyIb(}aT-noHOB B TTpoOe mouBkl. CocTaBlIeHNE YpaBHEHUHN PeaKIIuid
oOHapyxeHus. CpaBHEHHUE MOJTYYCHHBIX MMOKa3aTeeil ¢ HOPMAaTHBHBIMU (CITPABOYHBIMU) 3HAYCHUSIMH.

OK 01
OK 02
OK 07
[IK 3.2.

Tema 9.1.5.
Hccnenosanme
00BEKTOB
6uochepsl

OcHoBHOe coaepkaHue

10

Teoperuyeckoe o0yueHue

VY4eOHo-Hccae10BaTeIbCKUI MPOEKT B 00J1acTH HccieaoBaHus 00bekToB buochepsl. O030p TeM yueOHO-
UCCIIEI0OBATEIbCKUX MPOEKTOB. AJITOPUTM BBIIIOJIHEHHUS MpoekTa. Onpenenenne npooieMbl UCCIIEA0BAHMS.
MeTo/1p1 TOKCKa, aHaIu3a 1 00paboTKH HH(POPMAIIMK O POEKTE B PA3TUYHBIX HCTOYHUKAX.

IpakTuyeckue 3anaTus NeNel.7. 1.8

OK 01
OK 02
OK 04
OK 07
[IK 3.2.
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OO6ocHOBaHHME aKTyaIbHOCTH BBIOpAHHOW TeMbl. BrisiBiIeHHE TTpoOsemMbl ucciieqoBanus. BeiOop 00BEKTOB 1
MeTOI0B uccienoBanus. [locraHoBka 1ienei u 3a1a4 uccienopanus. OnpeaencHne MpoayKTa UCCIISIOBAHMUS.
Omnpeznenenue 3TaroB U COCTaBIICHHUE TUIaHA HCCIIEIOBAHMUS.

3amuTra mnpoekta: IlpencraBieHue pe3yslbTaTOB BBIOJIHEHUS YUeOHO-HCCICIOBATEIBCKUX IPOEKTOB 2
(BBICTYIUUICHUE C MPE3EHTAIUEN ).
JlabopaTropHbie 3aHATHUSI 2
HccnenoBanue mpeaioxkeHHOro 00beKTa Ha KHCIIOTHOCTD, IIEJIOYHOCTh, XUMUYECKUNA COCTaB (3arps3HUTEIH,
Makpo- ¥ MHKpodIeMeHThl). O0paboTka pe3ynbraToB wuccieaoBanus. OIleHKa KadecTBa HCCIEIyeMOro
00BbEKTa, ICXOS U3 PE3YJIbTATOB XUMHUUYECKOT'O aHAJIU3A.
Koncyabranumn 6
IIpome:xkyTouHas aTTecTalUs 1O JUCHUILIMHE (IK3AMEH) 6
Bcero 144
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3. YCJIOBUS PEAJIM3AIIMU ITPOI'PAMMBI
OBIIEOBPA30BATEJBLHOM JUCHHUILJIMHBI OJ1.12. XUMUA

3.1. TpeboBaHUSA K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneyeHn 0

Peanu3zanust mporpaMmbl AHCHUIUIMHBL TpeOyeT Hanuuus y4eOHOro kaOuHeTa (pH3HKH,
XHMUH, OMOJIOTHH,

Jns peanuzanyi mMporpaMMbl TUCIHILIHHBI TPEAYCMOTPEHBI CICAYIOIIUE CIeIHaIbHbIC
MTOMEIICHUS: YUeOHbIN KaOMHET XUMHUH U/WIH YICOHOM XUMUYECKOH T1abopaTopum.

Oo6opynoBaHue y4eOHOro KaduHeTa (HarJsiHble MOCOOUs): HAOOPHI IIAPOCTEPIKHEBBIX
MOJICJIC MOJICKYJI, MOJEIN KPUCTAIUIMYECKHX PEIICTOK, KOJUICKIIUA TPOCTBIX M CIOMKHBIX
BEIICCTB W/WJIM KOJUICKIIMH IIOJIMMEPOB; KOJIICKIMS TOPHBIX TOPOJ W MHUHEpAJoB, TadiuvIa
Menpeneesa, yaeOHbie GribMbl, UpoBBIe 00pa30BaTEIbLHBIC PECYPCHI.

TexHuveckue cpeIcTBa 00y4eHHUs: KOMITBIOTEP C YCTPOHCTBAMU BOCIIPOU3BEICHUS 3BYKa,
NPUHTEP, MYJIBTUMEINA-TIPOCKTOP C SKPAHOM, MyJbTUMEIUIHAS JTOCKA, YKa3Ka-TPE3eHTEep s
MpE3CHTALH.

Oo6opynoBanue nadoparopuu 4 padouux mect jgadoparopuun: Od6opyaoBaHue:

1. Lludposast 1abopaTopus 0 XUMHUU JIJIST YIUTEIIS;

2. ludposas mabopatopwsi M0 XUMHHU IS YICHUKA.

3.2. UudopmanuonHoe odecriedeHne peajn3aliu NporpaMmbl
1. Ins peanmu3amuu mporpamMMbl OMOIMOTEUHBIH (OHI 00pa30BaTeIbHON OpraHU3aluu
UMeeT TIeyaTHble W/WIM DIIEKTPOHHbIE OOpa3oBaTesibHble ¥ HH(OPMALMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHbIE JJISl UCIOJIb30BAHUS B 00pa30BaTEIbHOM IIpOLEcCe, HE CTaplle ISITH JIET C
MOMEHTA U3JIaHUsl.

1. Ta6puensn, O. C. Xumusa. 10 kmacc : y4ue6. mis o0meoOpa3oBaT. opranu3anuii : 0a30BbIii
yposenb / O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnankos. - 4-e u3a. crep. - Mocksa :
[Tpocsemenue, 2023. - 128 c. : uin.

2. Ta6puensn, O. C. Xumus. 11 kmace : yued. st oOmieoOpa3oBar. opraHu3anuii : 6a30BbIif
ypoBessb / O. C. I'abpuensu, U. I'. Octpoymos, C. A. Cnaakos. - 4-e u3., crep. - Mocksa :
[Ipocsemenue, 2023. - 127 c. : uin.

2. PexoMenayeMble TeYaTHbIE W3JaHUA TIO0 pealu3aluu 0O0IIeo00pa3oBaTeIbHON

JUCITUTUTAHBI:

OcHOBHBIE MeYaTHbIE U3TAHUS
1. Audunorenosa, M. B. Xumusi: yueOHUK W MPAKTHKYM I CPEIHETO MPOeCcCHOHATBHOTO
obpazoBanus / U. B. Audunorenosa, A. B. baokos, B. A. IlonkoB. — 2-e u3., UCTp. U 0. —
Mocksa: U3natensctBo FOpaiit, 2022. — 291 c.
2. lleromuxuna, H. A. O6mas xumus: yueOnuk ans CIIO / H. A. Hleronmxuna, JI. B.
Munaeckas. — Canxt-IletepOypr: Jlans, 2021. — 164 c.
3. Huxonwsckuii, A. b. Xumusa: y4eOHUK M TPAKTHKyM JUIsl CPETHETO Mpo(decCHOHATBLHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3g., nepepad. u jon. — MockBa:
N3narensctBo HOpaiit, 2022. — 507 c.
4. Xumusi: y4eOHUK AJi cpeiHero npodeccuoHanbHoro oopazosanus / 0. A. Jlebenes, I'. H.
®danees, A. M. T'ony6es, B. H. IllamoBai; mox o6meii penaknueii I'. H. ®aneeBa. — 2-¢ u3j.,
nepepab. u gon. — Mocksa: U3parensctBo FOpaiit, 2022. — 431 c.

JlonoJIHUTEeIbHbIE HCTOYHUKH
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1. Xumus. 10 xmacc. Yrnyonéunslii ypoBens: yueonux/ B.B. Epemun, H.E. Ky3smenko, B.U.
Tepenun, A.A. Jlpo3nos, B.B. JIyaun; nox pen. B.B. Jlyauna. — M.: [IpocBemenue, 2022. — 446,
[2] c.: um.

2. Xumus. 11 xmacc. Yrnyonéunsiii ypoBens: yueonuk/ B.B. Epemun, H.E. Ky3pmenko, A.A.
Hpo3nos, B.B. Jlynun; nox pea. B.B. Jlynuna. — M.: IIpocsemienue, 2022. — 478, [2] c.: ui.

3. Xumus. YrayoneHnusii ypoBenb. 10—11 kmaccel: paboyas nporpamma k guaun Y MK B.B.
Jlyauna: yue6HO-MeToaudeckoe nocodue / B.B. Epemun, A.A. lpo3nos, U.B. Epemuna, 3.10.
Kepumos. — M.: lIpoda, 2017. — 324, [1] c.

4. Metoandeckoe nocooue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko, B.U. Tepenuna, A. A.
HposznoBa u ap. «Xumus. YriyoneHHsiid ypoBenby. 10 knace / B. B. Epemun, A.A. [Ipo3nos, N.B.
Epemuna, B. . Maxonuna, O. FO. Cumonoga, 3.10. Kepumos. — M.: JIpoda, 2018. — 339 c. :
170

5. Meroauueckoe nocobue k yueOuuky B. B. Epemuna, H. E. Ky3pmenko, A. A. [Ipo3noBa u 1ip.
«Xumus. YrayOnennsiii ypoBenby. 11 kinacce / B. B. Epemun, A.A. lpo3nos, U.B. Epemuna, H.B.
Bonkosa, H.B. ®upcrosa, 2.10. Kepumos. — M.: lIpoda, 2018. — 423 c. : un.

6. I'yceBa, E. B. Xumus mia CIIO: yuyeOHo-MeTonuueckoe mocobue / E. B. I'yceBa, M. P.
3uranmmna, J[. . Kynmukosa. — Kazaus: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-2792-4.
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OJINMITHA/IaM BCEX YPOBHEH — OT MIKOJBHBIX 10 MexayHapoaHoi. CallT colep>KUT OrpOMHOE
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HEOPraHWYECKUX PEaKLUN, COCTABICHUE YPABHEHUM PEaKIUil.
15. http://orgchemlab.com/ Caiit, mocBSIMEHHBIN TPAKTUYESCKON padoTe B 1abopaTopuun

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIbHOU JUCHUIIVIMHDBI O/1.12. XUMMUA

KoHTpob U OLleHKa pe3ynbTaToB 00yueHHsI OCYIIECTBIISIETCS IIpenojaBaTesieM B Iporecce
IPOBEICHUS NPAKTUYECKUX 3aHATHH U Ja00paTOpHbIX paboT, TECTUPOBAHUS, a TakKkKe
BBINOJIHEHHS 00yJarOIUMKCS MHIAUBUAYAIbHBIX 331aHUH, IPOEKTOB, UCCIIEI0BaHUNA. Pe3ynbTaThl
00y4YeHMsI OIPENENAIOT, YTO O0yJaroluecs T0JIKHbI 3HaTh, IOHUMATh U JEMOHCTPUPOBAThH 110
3aBEPLICHUH U3YUYEHUS IUCLHUIUIMHBI.

Jns popMupoBaHUs, KOHTPOJISI M OLIEHKU PE3yJIbTaTOB OCBOCHMS YUeOHOW MUCLMILIMHBI
UCTIOJIB3YETCSI CUCTEMA OLEHOYHBIX MEPONPHUATHH, MPEICTABISAIONIAast COO0H KOMILIEKC y4eOHBIX
MEpONPUATHHA, COIJIaCOBAaHHBIX C pe3yJbTaTaMu O0y4eHUs M C(HOPMYIMPOBAHHBIX C Y4ETOM
dI'OC COO (npeamernsbie pe3ynbraThl 1o qucuuumbae) 1 I'OC CIIO.

Ne Mon);n;e/Mlzamen PesynabTaTt 00yuenus OueHo4yHbIe MepONIPUATHS OK
| |OcHoBHOI MoOaYJIb
1 |Pa3zpea 1. ®opmyanpoBaTh 0a30BbIe
OcHoBBI NOHSATHUS U 3aKOHBI XUMHHU
CTPOCHHS
BellecTBa

1.1 |Crtpoenue atomoB |COCTaBISAThH XUMHUUECKUE 1. Tect «CTpoeHue aTomMoB OK 01
XUMHUYECKHUX (bopMyJibl COEIMHEHUH B XUMHUYECKUX 3JIEMEHTOB U
DIIEMEHTOB U COOTBETCTBHUU CO CTENEHBIO |[IPUPOAA XUMUUECKOMN CBSI3H».
pupoaa OKHCIICHUS XUMUYECKHUX 2. 3ajaum Ha COCTaBIIEHUE
XUMHUYECKON AJIEMEHTOB, HCXOIS U3 XUMHUYECKHX POpPMYIT
CBSI3U BaJICHTHOCTH U JIByXaTOMHBIX COE€IMHEHUMN

AJIEKTPOOTPHUILIATENILHOCTH  |(OKCUIOB, CYJIb()UIOB,
TUAPUJIOB U T.I1.).

1.2 |llepumognueckuii | XapakTepu3oBaTh [IpakTuko-opuentupoBanusie |OK 01
3aKOH M TaOJUIA |XMMHYECKUE 3JIEMEHThl B [TEOPETHUECKHUE 3a/laHUs Ha OK 02
.. MenneneeBa |COOTBETCTBUU C UX XapaKTEepU3aLHI0 XUMUYECKUX

MI0JIO)KEHHUEM B a5eMeHTOB: «MeTtaunyeckue /
NepUOANYECKON CCTeME  |HEMEeTalJIMYeCKhe CBOMCTBA,
XUMHUYECKUX DJIEMEHTOB ANEKTPOOTPHULIATENBHOCTD U
.. MenneneeBa CPOJCTBO K AJIEKTPOHY
XUMHYECKHX JJIEMEHTOB B
COOTBETCTBHE C UX
JJIEKTPOHHBIM CTPOEHUEM U
MTOJIOKEHUEM B ITEPUOANYECKON
CUCTEME XMMHUYECKHUX
anemeHnToB .M. Menaeneenay.
2 |Pazpen 2. CocraBisiTh ypaBHeHusl U |KoHTpoJibHAs padoTa
XuMHYeCKHe CXeMbl XUMHY€CKUX «CTpoeHue BelecTBa u
peaknun peakuuu XUMHYECKHE PEeaKIUN)
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2.1 |Tunsr CocraBisTh peakuuu 1. 3amaun Ha cocTaBiieHUE OK 01
XUMHUYECKUX COEMHEHMUS, PA3JIOKEHUSA, |ypPaBHECHUMN PEAKIUM:
peaxuui oOMeHa, 3aMelleHMs, — COeIMHEHMS], 3aMEeILEeHUS,

OKHUCIIUTEIBHO- pasznokeHus, oOMeHa U peakuil

BOCCTaHOBUTEIIbHBIE C y4aCTHEM KOMILIEKCHBIX

peaKuuy 1 peakuun coeMHEHU! (Ha mpuMepe

KOMILIEKCO0Opa30BaHus (Ha |THIPOKCOKOMIUIEKCOB

npuMepe IIOMHUHMS U LIUHKA);

I'HJIPOKCOKOMILIEKCOB — OKUCJIUTENbHO-

AIIOMHUHUS U LIMHKA) C BOCCTAaHOBUTEJIbHBIX PEAKLIUN C

y4acTHEM HEOPraHMYECKUX |MCIOJIb30BAaHUEM METOJa

BEILIECTB 3JIEKTPOHHOTO OanaHca;
— C y4acTHEeM KOMIIJIEKCHBIX
coeMHEHUH (Ha mpuMepe
I'MJIPOKCOKOMILIEKCOB IIMHKA U
QITIOMUHHUS).
2. 3ajauu Ha pacyer
KOJIMYECTBEHHBIX
XapaKTEPUCTHK MPOYKTa
peakuuu COeJMHEHMSI; MAaCCOBOM
WM 00bEMHOMN J0JIM BbIXOJa
IPOAYKTa PEAKLIUU COEANHEHUS
OT TEOPETUYECKH BO3MOXKHOI0;
00BEMHBIX OTHOILIEHUH ra3oB;
KOJINYECTBEHHBIX
XapaKTEPUCTHK UCXOIHBIX
BEILIECTB U IPOAYKTOB PEAKIINH;
Macchl (00BEM, KOJTMYECTBO
BEILIECTBA) MPOAYKTa PEaKI1H,
€CJIM OJIHO U3 BEIIECTB JJaHO B
BUJIE PACTBOpA C OIPENEICHHON
MacCOBOM J0JIEH PACTBOPEHHOIO
BELIECTBA.

2.2 |OnextponutHyeck |COCTaBIATh ypaBHEHUS 1. 3anaHus Ha cocTaBJIEHUE OK 01
as AMCcCOoLMalys U |[XUMUYECKUX PEAKIIUU MOJIEKYJISIPHBIX ¥ MOHHBIX
WOHHBIN 0OMEH HOHHOTO OOMEHa ¢ pEaKUHUii C y4aCTHEM OKCHJIOB,

y4acTHEM HEOPTaHUYECKUX |KUCIIOT, OCHOBAHHUMU U COJIEH,
BEIIECTB MOHHBIX peaklUui THIpoIn3a
COJIEH, YCTAaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPEJIbI.
2. JIaboparopHas paboTa
«Peakmuu ruaponuza
3 |Pa3gen 3. HccnenoBarb crpoenne u (Konrpoabnas padora
Crpoenne n cBoiicTBa «CBoiicTBa HEOPTraHMYECKHUX
CBOIICTBA HEOPraHU4YeCKHUX BelleCTB |BeleCTB)
HEOPraHHYeCKHuX
BeLIECTB
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3.1

Knaccudukanus,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPTaHUYECKUX
BEILIECTB

Knaccugunuponatsb
HEOPraHMYECKUE BELIeCTBA
B COOTBETCTBHH C HX
CTPOCHHEM

1. Tect «HomeHknarypa u
Ha3BaHHE HEOPTraHMYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHUYECKON (hOPMYITBI HITH
COCTaBJICHHE XUMUYECKON
(hopMyIIBI HCXOS U3 Ha3BAHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM
10J1d (MacChl) XUMHUYECKOTO
3JIEMEHTA (COeAMHEHNUS) B
MoOJIEKyJIe (CMecH).

3. lIpakTrueckue 3aganus 1o
KJIacCU(pUKaliU, HOMEHKJIAType
U XUMUYECKUM (popmyam
HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBHCUMOCTH BHJIa XUMHUECKON
CBSI3M U TUIA KPUCTAJUINYECKOM
peIIeTKH.

OK 01

3.2

dusnko-
XUMHYECKHE
CBOMCTBa
HEOPraHUYECKUX
BEIIIECTB

YcranaBiuBaTh
3aBUCUMOCTH (PH3HKO-
XHUMHYECKHUX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOEHUS aTOMOB U
MOJIEKYJI, @ TAK)KE THIA
KPUCTAJUIMYECKOUN pelIeTKH

1. Tect «Ocobennoctu
XUMHUYECKUX CBOMCTB OKCH/IOB,
KHUCJIOT, OCHOBaHU,
aM(}OTEpHBIX THAPOKCUIOB U
CoJIei».

2. 3ajaHus Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKUX
pEeaKUuii C y4aCTUEM MPOCTHIX U
CJIOKHBIX HEOPTaHUYECKHUX
BELIECTB: OKCHUJIOB METAJIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUI U
aM(}OTEPHBIX THAPOKCHUIOB,
HEOPTraHWYECKHUX COJIEH,
XapaKTEPU3YIOIINX UX CBOMCTBA
U CTIOCOOBI OJTYYEHUSI.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
CBOMCTBA U MTOJTyYEHUE
HEOPraHMYECKUX BEIIECTB.

OK 01
OK 02

3.3

IIpousBoacTBO
HEOPraHMYECKUX
BELIECTB.
3Ha4YeHHE U
IIPUMEHEHUE B
OBITY U Ha
IIPOU3BOJICTBE

O00CHOBBIBATH 3HAYEHUE U
MIPUMEHEHNE
HEOPraHUYECKHUX BEILECTB B
OBLITOBOM U
MIPOU3BOJCTBEHHOMN
NESITENLHOCTH YEJIOBEKA NX
(U3UKO-XUMHYECKUMHU

[IpakTKO-OpUEHTUPOBAHHBIE
3aJIJaHUsA 110 COCTABIICHUIO
XUMHUYECKUX PEAKIUM C
y49aCTHEM HEOPTaHUYECKUX
BEILIECTB, UCIIOIb3YEMBIX ISl UX
uaeHTu(UKAIIN 1
MIPOMBIIIIJIEHHBIX CIIOCOO0B

OK 01
OK 02
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CBOMCTBaMH [OJy4YECHUS.
4 |Pa3nen 4. HccaenoBars crpoenue n | KonrposabHasi padora
Crtpoenne n cBoiicTBa opranuveckux |«CTpoeHHe U CBOMCTBA
CBOIiCTBA BeLeCTB OPraHMYecKuX BelecTB»
OpPraHu4ecKux
BelleCTB
4.1 |Kmaccudukanms, |Knaccudumuponars 1. 3agaHus HA COCTABIICHHE OK 01
CTPOECHHE U OpraHWYEeCKHE BEIIECTBA B |HA3BaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEMHEHUII 110 TPUBUATIBHON
OpTraHUYECKUX CTPOCHHEM WM MEKIYHapOJHOU
BEIIECCTB CUCTEMAaTUYEeCKOM
HOMEHKJIAType.
2. 3amaHus Ha COCTaBJIEHUE
MOJTHBIX ¥ COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMYyIT
OpraHUYECKUX BEIUIECTB
OTJICIbHBIX KJIACCOB.
3. 3amauu Ha onpezeneHue
npocrteimien GopmMyIbl
OpPraHUYECKON MOJIEKYJIbI,
UCXOJS U3 3JIEMEHTHOI'O COCTaBa
(B %).
4.2 |CaoiicTBa VYcraHaBiuBaTh 1. 3ajaHus Ha cocTaBJIEHUE OK 01
OpraHUYeCKUX 3aBHUCUMOCTh (PU3UKO- YpaBHEHUN XUMUYECKUX OK 02
COCIMHEHU I XUMHYECKHX CBOKCTB peakuil ¢ yyacTuemM

OPraHu4YCCKuUX BCHICCTB OT
CTPOCHHUA MOJICKYJI

OpraHMYECKUX BEILECTB Ha
OCHOBaHUU UX COCTaBa U
CTpOEHHUS.

2. 3ajaHus Ha COCTaBJIEHHE
YpaBHEHUN XUMUYECKUX
peakui, WIITIOCTPUPYIOIIHNX
XUMHUYECKHE CBOMCTBA C YYETOM
MEXaHU3MOB MPOTEKAHUS
JAHHBIX peaklnii u
TEHETHUYECKOMN CBSI3HU
OpPraHWYECKUX BEIECTB Pa3HbIX
KJIACCOB.

3. PacuetHsble 3aga4uu Mo
YpaBHEHUSIM PEAKIUM C
y4acTHEM OPTaHHYECKUX
BEIIECTB.

4. JTaboparopHas paboTa
«Tonyuenue sTrseHa U
HU3y4YEHHUE ETO CBOMCTB)»
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4.3 |Opranuueckue Ob6ocHoBbIBaTh 3HaueHue U |[Ipaktuko-opuentupoannsie  |OK 01
BEILECTBA B IIPUMEHEHNE OPraHUYECKUX [3aJaHUs I10 COCTABIICHUIO OK 02
KHU3HE/IEATENILHOC |BEILECTB B OBITOBOM U XUMHUYECKHUX peaKkuii ¢
TH 4E€JIOBEKa. IIPOU3BOJICTBEHHON y4acTUEM OPraHUYECKUX
ITpon3BOICTBO M |1€ATEIBHOCTH YEJIOBEKA UX |BELIECTB, UCIOJIb3YEMBIX Ul UX
IPUMEHEHNE (U3UKO-XIMHYECKIMH UACHTU(DUKAIINY B OBITY U
OpPraHUYECKUX CBOWCTBaMHU IPOMBIIIIJIEHHOCTH.

BEIIECTB B
IPOMBIIIJICHHOCTH

5 |Pa3nmen S. HccaenoBars paBHoBecre |[KontpoJsbHasi padora
Kunernyeckue U (M CKOpPOCTh XUMHYecKHUX |«CKOpOCTH XMMH4YECKOMH
TepMOAUHAMMYEC | peaKIui PeaKkuuu U XUMHYeCKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTEeKAHUS
XMMHYEeCKHX
peakuuii

5.1 |Kunernueckue HccnenoBars BiIusiHUE 1. JlabopaTtopHas pabora Ha OK 01
3aKOHOMEPHOCTH |KOHILIEHTpaluuu BBIOOD: OK 02
IPOTEKaHUS pearupyoomux BemecTB 1 |— «Onpenenenue 3aBUCUMOCTH
XUMHUYECKHUX TEMIIEPATYpPbI HA CKOPOCTh [CKOPOCTU PEAKIIUU OT
peakuuii XMMHUYECKHUX peaKIuil KOHIIEHTPALUH pearupyromumx

BEIIECTBY;

— «OmnpeneneHue 3aBUCUMOCTH
CKOPOCTH peakLuu OT
TeMIIepaTyphI».

2. [IpakTuKO-OpUEHTHPOBAHHbBIE
TEOPETUYECKHE 3a1aHus Ha
aHanu3 (paKToOpoB, BIUSIOIMIUX
Ha U3MEHEHHUE CKOPOCTHU
XMMHYECKON PEaKIUU.

5.2 |Tepmomunamudec |McciemoBarh BIMsIHAE 1. 3amaun Ha pacuets! TemioBbix |OK 01
KHe U3MEHEeHMs KOHLeHTpauu |3 dexToB xumMuieckux peaxiuii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKIIMU CPENbl U M ONPE/IETIeHUE TUIIA peaKlIun
IIPOTEKAHUS TeMIIepaTypbl Ha cMelleHue |(1mo TermoBomy 3 dekty: sk30-
XUMHYECKHUX XUMHYECKOT'O PABHOBECUS M SHIAOTEPMHUECKHUE).
peaxuil. 2. IIpakTuKO-OpUEHTUPOBAHHbBIE
PaBHoBecue 3a/laHus HA IPUMEHEHHE
XUMHUYECKHX npuHnuna Jle [arense puis
peaxiuit HaXOXJACHUS HallpaBJICHUS

CMEILEHUS] PABHOBECHS
XUMHUYECKON PEAKIINN U aHAJIU3
(akTOpOB, BIMUAIONIUX HA
CMeIlleHne XUMHYECKOTO
paBHOBECHSI.
3. JlJabopaTtopHnas pabota
«M3yueHue BIMAHNS pa3IMUHbIX
(hakTOpOB HA CMEIICHUE
XUMHYECKOTO PABHOBECHUS.

6 |Pa3men 6. HccnenoBars nucnepcunie [ KonTpoabHas padora no reme

JducnepcHbie CHCTEMBbI «JlucnepcHbie CUCTEMbI»
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CHUCTEMBbI

6.1 |ducnepcHbie Pa3nuuyars HCTUHHBIE 1. 3amaun Ha IPUTOTOBJIEHUE OK 01
CHUCTEMBI 1 pacTBOPBHI, KOJIOUIHBIE pacTBOPOB. OK 02
(bakTopbI NX pacTBOpPHI U 2. IIpakTUKO-OpUEHTUPOBAHHBIE
YCTOHYHBOCTHU rpy0oaucrepcHbIe CUCTEMBI |pacueTHbIC 3aJaHus Ha

Ha OCHOBE XUMHUYECKOTO JUCTIEPCHBIE CUCTEMBI,

HKCIIEPUMEHTA UCIIOJIb3yeMbIe B OBITOBOM U
MIPOU3BOACTBEHHOMN
JeSITeIbHOCTH YeJIOBEKa.

6.2 |HUccnenoBanue HccnenoBath pusmko- JIaGoparopnas pabota (Ha OK 01
CBOICTB XUMHUYECKHE CBOICTBA BBIOOD):

JIUCTIEPCHBIX Pa3IMYHBIX BUJIOB — [IpuroroBieHue pacTBOPOB;
CUCTEM JUCTIEPCHBIX CUCTEM — HccnenoBanue qucnepcHbIX
CHUCTEM.
7 |Pa3men 7. HccaenoBarsb cBolicTBa
KayecTBeHHbIEe |OpraHHYecKUX U
peakuuu HEOPraHU4eCcKHX BellecTB
o0HapyKeHHs € MCII0JIb30BAHUEM
OPraHMYecKUX U |Ka4YeCTBEHHBIX peaKIui
HEOPraHHYeCKUX
BellleCTB

7.1 |OGHapyxeHue Hccnenosarh 1. JlaGopaTtopHas pabora: OK 01
HEOPTraHWYECKUX |KaueCTBEHHbBIC PEAKIIUU — AHaJTUTUYECKUE PEaKIIUU
KaTHOHOB U HEOpPraHMYECKUX BelecTB |katuoHoB [-VI rpymnm;

AHUOHOB 2. IlpakTyeckue 3a1anus Ha
COCTaBJICHUE YpaBHEHHIA
peakuuii oOHapyKEeHUS
KaTuoHOB [-VI rpynm u
AQHUOHOB, B T.Y. B MOJICKYJISPHOMN
¥ MOHHOM (popmax.

7.2 |O6HapyxeHue Hccnenosats 1. JlaGopaTopHas pabora: OK 01

OpPTraHUYECKUX KaueCTBEHHBIC PEAKIIUU KauecTtBeHHbIC peakiuu Ha
BEILIECTB OpPraHWYECKHUX COEMHEHHUM |OTIEIbHbIE KIacChl
OT/IENTbHBIX OT/IENIbHBIX KJIaCCOB OpPTaHUYECKUX BEIIECTB;
KJIACCOB C 2. llpakTrueckue 3aJaHus Ha
HCIIOJIb30BaHUEM COCTaBJICHHE KaYECTBEHHBIX
KaueCTBEHHBIX peaxiuii oOOHapyKEeHUS

peakui OpPTraHWYECKUX COCITMHEHHM.

Il |IIpuxnagnoii MoayJib
8 |Pa3pmea 8. OuenuBarp nociaeacTeus |3ammra Keica (¢ yuerom

Xumusi B ObITY U |OBITOBOI U Oyayuueil mpogeccuoHaJIbLHOM

NPOW3BOJACTBEHH |NPOM3BOJACTBEHHOI AesiTeJIbHOCTH)

0ii 1eITeIbHOCTH |1eATEJIbHOCTH YeJIOBEKA C

YeJI0BeKa MO3MLMH IKOJIOTHYECKOM

0e301macHOCTH

Xumus B ObiTy 1 |OuenuBath nocneactsus  [Keiic (¢ yuetom Oymymieit OK 01

MPOU3BOJICTBEHHO |OBITOBOM U npodecCuoHaATbHON OK 02

1 IEATEIbHOCTH  |IIPOU3BOJICTBEHHOM JIEeATEIIbHOCTH) OK 04

yeJioBeKa NeATeILHOCTH UuenoBeka ¢ |Bo3MoskHBIE TeMBI KeHCOB: OK 07

HO3UIIMH DKOJIOTHUECKOHU 1. ITorennenue xaumara u TIK 3.2.
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0€30MacHOCTH

BBICBOOOXKIEHHE TA30BBIX
THIPATOB CO JIHA OKEaHa.

2. byayiue matepuaisl s
aBHa-, MallIHHO- U
pUOOPOCTPOCHHUS.

3. HoBble maTepuainsl Ajis
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MTPENapaToB.

9.1 |Pa3gen 9.1. HNuTepnperupoBaTth 3ammura y4yeOHo-
HccnenoBanue u |XHMHYECKHUE NMPOLECCH] M [MCCI€I0BATEIBCKOI0 MPOEKTA
XUMHUYECKH siBJieHHus B Onocgepe (c yuerom Oynymeit
aHaJM3 00beKTOB npogdeccuoHaIbLHOM
ounocdepnbi AesiTeJIbHOCTH)
9.1.1{OcHoBbI Bemonusate nonueiid ukia | 1. JJaboparopuast pabota OK 01
nabopaTopHOH AKCIIEPUMEHTAILHOTO «OcHOBBI TabOpaTOPHOMN [IK 3.2.
MPAKTUKHU B UCCJIETOBAHMUS C MPAKTUKN.
poeCCHOHANIBH  |COOII0IEHUEM TTPABUIIT 2. TunoBble pacyeTsl MO
BIX JJAOOpaTOpHsX [0€30macHOro OOpAIIEeHHsI C |TeMaTHKe SKCIIEPUMEHTA.
BEIIECTBAMHU U 3. 3aayn Ha BBHIYUCIICHHE
71a00paTOPHBIM CPEIHETO 3HAYCHHUS
o0opynoBaHruEeM JKCIIEPUMEHTANBHBIX JaHHBIX,
MIOTPEITHOCTH.
4. IIpencraBieHue pe3yibTaToB
JKCIIEPUMEHTA B Pa3JIMYHON
(dhopme (Tabauna, rpaduk,
OTYET, TOKJIAJI, TIPE3CHTAITH).
9.1.2 | XuMuueckuit Hccnenosats xumuueckuii |1. Tect «CBoOMCTBA U COCTaB OK 01
aHajn3 Mpoo BOJIbI |COCTAB IPOO BOIBI BOJIBD». OK 02
2. 3amanne «XUMHYECKHIT OK 07
COCTaB BOJIbI, TUI BOJLI U IIK 3.2.

COCOO0BI ee MPUMEHEHH (¢
HCII0JIb30BaHUEM HOPMATUBHBIX
JIOKYMEHTOB).

3. [IpakTHKO-OpHUEHTHPOBAHHbIE
TEOPETUUECKHE 3a/1aHuUs Ha
COCTaB BOJIbI U CIIOCOOBI
BBIPXCHMS KOHLIEHTpALMN U
nepecyeT KOHILEHTpalui (¢
HCII0JIb30BAHNEM HOPMATUBHBIX
JIOKYMEHTOB).

4. JTaboparopHas paboTa:
OuncTKa BOJIBI OT 3arpsi3HEHUN
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9.1.3 | Xumudaeckwii UccnenoBars xumuueckuit |1. Tect «Oprannyeckue u OK 01
KOHTpPOJIb COCTaB IIPOAYKTOB IIUTAHUsl |HEOPraHUYECKUE BEIECTBA, OK 02
KayecTBa BXOJsilIKE B cocTaB poaykToB [OK 07
IIPOJYKTOB MIUTaHUA. IK 3.2.
MUTaHUS 2. [IpakTHKO-OpHEHTUPOBAHHbIE

3a/1aHM 110 KYJIMHAPHOU
TEMaTHKeE.

3. JlaboparopHas paboTa:
OO6napy>xeHue HUTPATOB B
MPOIYKTAaX MTUTAHUS

9.1.4 | XuMunueckuii Uccnenosars xumuueckul |[1. Tect mo teme «Xumnueckui |OK 01
aHaym3 mpood COCTaB MPOO MOYBHI COCTaB HEOPTraHUYECKUX U OK 02
TTOYBBI OPTraHUYECKUX YIOOPECHHIN. OK 07

2. 3ananue «B3zanmocBs3b [IK 3.2.
cocTaBa MOYBHI, TUII TOYBBI U €€
HA3HAUYCHUSI.

3. JlJabopaTopHas padora:

O6HapyxeHrue HeOpPraHUYECKUX
npuMmecel B mpoOax MmouBbI

9.1.5|UccaenoBanue HccnenoBath xuMuueckuil | YueOHO-HCCIIE0BATEILCKUI OK 01
00BEKTOB coctaB 00beKTOB OHMoc(hepsl |POEKT B 001acTH OK 02
ouocdepsl Ha [IPUMEPE NPOIYKTOB UCCIIEJIOBaHUS 0ObEKTOB OK 04

MIUTaHUs, BOJbI U TIOYBBI o6uocgepsl. OK 07
Bo3MoKHbBIE TEMBI TPOEKTOB: IIK 3.2.

1. UccnenoBanue cocraBa
MUHEPaIbHOU BOJIBI U
PEKOMEHIallUHU T10 €€
HCII0Ib30BaHUIO.

2. UccnenoBanue
pa3pylaIIero 1eMcTBus
MIPUPOTHOM BOABI HA
CTPOUTENbHBIE MaTEPHAIIBI.

3. CocTaBieHue mpoeKTa
[[BETHUKA/OTOpoja/cana B
3aBHCHMOCTH OT COCTaBa
MPOAHATIM3UPOBAHHBIX TOYB.
4. CocraBicHue
cOamaHCUpPOBAHHOTO MEHIO Ha
JIeHb (HEeEII0) B 3aBUCUMOCTH
OT COJEP’KaHUSI XUMHUECKHUX
MaKpoO U MUKPOAJIEMEHTOB B
MPOAYKTaX MUTAHUS.

5. UccnenoBaHue kauecTBa
MUTHLEBOI BOJIBI.

6. Uccnenoanue mpod
BOJIOTIPOBOIHOM BOJIbI HA
MpeAMET YCTpaHEHUS
JKECTKOCTH.

7. YcTpaHeHHE )KECTKOCTH BOJIbI
B CEIbCKOXO03SMCTBEHHOMN
JEeITEIIbHOCTH.
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