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1. O6wmasn XapaKkTepucTuka paboyeii mporpamMmmpi 00meoGpasoBaTeanLHOI
MHCUMNIIHHBLI «XHMHST
1.1. Mecto amcumninubi B CTPYKTYpe OCHOBHOIi
npo(eccHoHaTbHON 06pa3oBaTeNbHOI nporpaMmmel

OOmeoGpasoBatenbhas UCHUMMIHHA  «XHMESDY ABIISICTCA  00s3aTeNLHOMN
4acTeio  001Ie00pa3oBaTeNbHOrO  IHKIIA obpaszoBarenpHOM NpOrpaMMbl B
cootserctBru ¢ PI'OC CIIO 1o cnennansaoctn 33.02.01 Dapmarus.

Tpynoemxocts nuctmmmunsr « Xumusy na YI1yOJIEHHOM YpPOBHE COCTABIISIET
144 4aca, 3 KOTOPBIX 86 4acoB — Ga30BLI Monyne (7 pasuenos) u 38 yacos —
NPUKIATHON MOIymb (2 paspena), BKIFOYAIOIIHiL MPAKTUKO-OPUEHTUPOBAHHOE

CO/ICPKAHKE, YCHIHBAIOMEE NPODUIHHYIO COCTABIAIOIIYI0 TI0 KOHKPETHO
CIIELIMATTEHOCTH,

1.2. Ulenn u naanupyempie PE3YyAbTATHI OCBOCHUS JUCUHIIIHHBI

1.2.1. Iestu v 3aa24m AMCOANIHE LI

DOPMHPOBAHKE Y CTYACHTOB XMMHUECKOI COCTaBILIOIIEH €CTECTBEHHO-
Hay4HOM KapTUHBI MHpa KaKk OCHOBBI IPUHATHS PEINEHWH B >KU3HEHHLIX W
MPOU3BOACTBCHHBIX CUTYAIUAX, OTBETCTBEHHOTO TOBEICHHUS B IIPUPOJIHOM cpefie.

3anavn AMCHUIIHHBI: '

1) chopmuposars nonmManme 3dKOHOMEPHOCTCH NPOTEKAHUS XUMUYECKHX
[IPOLECCOB W SIBICHUH B OKPYKAIOIIEH cpefie, [eTOCTHOMN HAYYHOM KapTHUHEI
MHpPa, B3aUMOCBA3H U B3aUMO3aBHCHMOCTH €CTECTBCHHEIX Hayk;

2) pasBUTb yMEHHsS TIPOBOMIHUTE PACd€Thl M0 XHMUYECKHM (opMyliaM wu
YPABHCHHAM XUMUYECKHX Peaklui, IIaHHpOBATH W UHTEPIIPETUPOBATE
PE3YIIBTATl XUMHYECKUX YKCIIEPUMEHTOB,

3) chopMHpOBaTE HABBIKH [POBENICHUS XHUMHYECKHX SKCIEPUMEHTAIBHEIX
HCCIIEIOBAHUN C COOJIIOIEeHHEM npasuia  0e30mmacHoro oOpartenust ¢
BCIIECTBAMY 1 Ta0OPATOPHEIM 060Dy I0BAHHEM;

4) pasBHTH yMEHUsI AHAIM3UPOBATh, OLCHUBATH, IPOBEPSTH HA JIOCTOBEPHOCTE
1 0000mare HHOOPMALHI XUMHYECKOro XapakTepa W3 pas’HYHbIX
HCTOYHUKOB;

5) chopmupoBaTs ymeHus IIPOTHO3HUPOBATE IMOCIEACTBUSA CBOCH NeATeIbHOCTH
1 XUMUICCKUX MPUPOIHBIX, OBITOBBIX H IPOH3BOICTBEHHbIX IIPOLIECCOB;

6) chopMHUPOBATH MOHUMAHNE 3HAYUMOCTH AOCTHIKCHUH XUMHYECKOU HAYKU 1
TCXHOJIOTHH JIJISl PA3BUTHS COLHANLHON U MPOU3BOJICTBEHHOH chep.



1.2.2. IInanupyempie PE3y1bTaTbl  OCBOeHMsI  00mIEe00pPa30BaTENLHOI
AHCUHUILIAHBL B cooTBeTcTBHH ¢ @®I'OC CIIO u Ha ochoBe ®I'OC COO

Ocoboe 3HaueHHe TUCLUIIIHHA UMEeT npu GOpMHUPOBaHUM U pazBuTHH OK
01, OK 02, OK 04, OK 07, TIK 2.5.

Hpenmernsle pesy/bTaTsl yucOHOM AWCIUIIIAHBI, HA OcHOBaHMM [lpukasa
Munncrepersa mpocsewienns PO Ne371 or 18.05.2023 «O6 YTBEPXKICHHUH
(enepanbHOil  06pasoBaTeNLHOMN IpOrpamMMbl - cpeiHero ofmiero o6pasoBaHus,
YCTaHOBJICHEI HA yIIyOJICHHOM ypOBHE.



Koo u IlnannpyeMble pe3y/ibTaTbl 0CBOEHHS NHCHUIIHHBI
HAaHMeHOBAHHUE obmme JTHCHUIIHHAPHBbIE
dhopMupyeMbIX
KOMIIeTEeHIH I

OK 01. Beibupats
CII0CO0BI peIIeHHs
3aza4
pohecCHOHATBHOM
JIEATENBHOCTH

[P UMEHUTETBHO K
PazTHYHBIM
KOHTEKCTaM

B yacTu TpyA0BOro BOCIIHTAHHA:

- TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH
MacTepCcTRa, TpyIoro0ue;

- TOTOBHOCTE K AKTHBHOH  JIeSTEIIBHOCTH
TEXHOJIOTHIECKON H CONMATIBHOM HaNpaBIeHHOCTH,
CrocoOHOCTh HHHIIMMPOBATH, IUIAHUPOBATE M CAMOCTOSTEIEHO

BBITIOJIHATE TaKyIO OCATEIIBHOCTD,

- HHTEpec K pazIuIHEIM chepam
npodeccnoHaTBHOMN JEATEIBHOCTH,
OgsnageHue YHUBEPCATBHBIMH yueOHBIMU

[I03HABaTeIbHBIME IeHCTBUAMMU:

a) 6a30BEIE JIOTHYECKHE ACHCTBUS:

- CaMOCTOSITETILHO (hopmynHpoBaTh u
aKTyaIH3UPOBaTh MPOOJIEMY, PacCMaTpHBATh €€ BCECTOPOHHE;

- YCTAHABJMBATH CYNICCTBEHHBIH IPU3HAK WM
OCHOBAHHMs JJI1 CpPaBHEHHsI, KilacCu(pHKaImu 1 00001meHns;

- ONpeNessiTh e  JeATeNbHOCTH, 3adaBaTh
mapamMeTphl ¥ KPHTEPHH MX NOCTHKEHHU,

- BBIABIIATH 3aKOHOMEPHOCTH W NPOTHBOPEYHS B
paccMaTpUBaeMbIX SBICHUAX;

- BHOCHTH  KOPPEKTHBHI B JEATEIBHOCTH,
OLIEHMBATh COOTBETCTBHE pE3YJIbTATOB LIEISAM, OLEHHBATh
PHUCKH TIOCIIE/ICTBUH JIeATeIBHOCTH;

- pasBMBATE  KpeaTHMBHOEC  MEIIUIEHHE  IIPH
PpeIIeHHH KH3HEHHBIX IpodiemM

= BJIQJIECTH CHCTEMOI XMMHUYECKHX 3HAHHM, KOTOpas
BKJIIOYAET: OCHOBOIIOIArArOIIHE MTOHATHA (XMMHAYECKHH
AIIEMEHT, aTOM, JJICKTPOHHAs 000JI09Ka aToMa, s-, p-, d-
DIIEKTPOHHBIE OPOUTATIM aTOMOB, HOH, MOJIEKYJIa,
BaJIEHTHOCTb, JIEKTPOOTPHULIATETBHOCTD, CTCIICHD
OKHCJIEHHs, XUMHYecKas CBA3b, MOJIb, MOJIAPHAS Macca,
MOJIAPHELNA 00BEM, YrIepoIHbIi CKeneT, QyHKIMOHAIbHAs
IpyIIa, pagnuKai, H30MepHsl, H30MEpPHI, TOMOJIOTHYECKHH
psJI, TOMOJIOTH, YIJIEBOJOPOIBI, KUCIOPOI- H
a30TCOEpIKaIie COeUHEHHA, OHOIOTHYECKH aKTHBHEIC
BelecTsa (yrieBoIbl, JKHUPbL, OEIKH), MOHOMED, HOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKY/IPHBIE COEIMHEHHMS,
KPHUCTAUTHYECKAs PEIIeTKa, TUITEI XUMHYECKHX PeaKIii
(OKHCIMTEIBHO-BOCCTAHOBUTEIBHEIE, 9K30- H
SHIOTEPMHUYECKHE, peaKLH HOHHOrO 00MeHa), pacTBop,
BIIEKTPOIHTEL, HEANEKTPOIHTEL, SJIEKTPOJHTHYCCKAT
JIACCOLIMAINA, OKUCITHTENh, BOCCTAHOBUTEIIE, CKOPOCTh
XHMHYECKON PEAKIHH, XUMHIECKOE PABHOBECHE), TEOPHH H
3aKOHBKI (TeOpHA XUMHYECKOTO CTPOEHHMS OPraHHYECKUX
pemects A.M. ByTiiepoBa, TeOpHst JNEKTPOIIMTHIECKOH
JqMccomanuy, nepuoauyeckuii 3axo .M. Menjeneesa,
3aKOH COXPAHEHHUS MAacchl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH S3BIK XMMHH, (DAKTOJIOTHYCCKHE CBEICHMUS
0 CBOJMCTBAX, COCTaBe, IMOIyYEHUHU U OE301MacHOM
HCIIONB30BAHMM BAKHEHIIIUX HEOPTaHHYECKHX H
OpraHHYecKUX BEIIECTB B OBITY U MPAKTHYECKOM
JIeSITEIHOCTH UeJIOBEKA,;

- YMETh BEISIBIATE XapaKTepHBIE IPU3HAKH H
B3aMMOCEBSI3bM3YIEHHBIX TOHATHH, IPHUMEHATh




0) 6a3oBBIE HCCIIEIOBATENBCKUE NCHCTBHS:

- BJIAJIETh HaBBIKAMM y4eOHO-HCCIe0BATETHCKOM
Y IIPOEKTHOH JesITeIHOCTH, HABBIKAMH pa3perneHust mpobiem;

- BBIABIATE IPWUMHHO-CJICJCTBEHHBIC CBS3H W
aKTyaIu3UpOBaTh 3aJady, BBIABUTATH THIIOTE3Y €€ pPeIleHHs,
HaxOAUTh  apryMeHTHI  JUI1  JOKa3aTelbCTBA  CBOMX
YTBE:KIEHUH, 3a1aBaTh MapaMeTPhl U KPUTEPHH PEIICHHS;

- aHaTM3MPOBATh IOJYYEHHBIC B XOJAC PELICHHS

3agaqu PE3YILTATHI, KPpUTHYICCKH OLICHHUBATh HX
AOCTOBECPHOCTDL, IIPOTHO3HPOBATL H3MCHCHHME B  HOBBIX
YCIOBHAX

- YMETh MEPEHOCUTh 3HAHUS B ITO3HABATEILHYIO H
IIPAKTUYECKYIO 001aCTH XXU3HENEATeTFHOCTH;
YMETh HMHTEIPUPOBaTh 3HAHUS W3 pa3HBIX

IIpeIMETHBIX 00J1acTei;

- BBIJIBUTaTh HOBBIE HIICH, npennararh
OPHUTHHAIIBHBIE MO/IXO/IEl H PENICHH;
- crioco6HOCTE HX MCTIONB30BAHHSA B

IT03HABATEIBHOM U COIHAIbEHOM I[IpaKTHKE

COOTBETCTBYIONIME ITOHATHS NPH ONMHCAHHH CTPOCHHS H
CBOMCTB HEOPraHHYECKUX U OPTaHHUYECKHUX BEIIECTB M HX
NPEBPAIIEHHH; BBISIBISITH B3aUMOCBSA3Eh XUMHUYECKHUX 3HAHHIA
C HOHATHAMH U NPEJICTABICHHAMH JPYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETE HUCII0JIb30BaTh HAUMEHOBAHHUSI XUMHYECKHX
COEIMHEHMH MEMTYHApOIHOTO COI03a TEOPETHYECKOH H
NPHUKJIATHOM XUMHH M TPUBHAIIBHEIE HA3BAHMSI BAYKHEHIIIIX
BEIIECTB (3THIIEH, alleTWIEH, ITTHLIEPUH, (EHOIL,
(opmanbaerua, yKeycHas KHCIIOTA, TTHIHMH, YrapHbIHA ras,
YIJIEKHCIIBIHA a3, aMMHaK, raiieHas U3BecTh, Heramenas
H3BECTH, IMMThEBAs COLA U IPYTHX ), COCTABIATH GOPMYJIBI
HEOPIraHMYECKHX H OpPraHMYeCKHX BEIECTB, YPaBHEHHI
XAMHYECKHX peakliid, OOBSICHATh UX CMBICI;
MOATBEPKIATH XapaKTepHble XMMUYECKHE CBOHCTBA
BEINECTB COOTBETCTBYIOIIMMH 3KCIIEPUMECHTaMH H
3aMHCAMH YpaBHEHUH XMMHUECKHX PEaKITuii;

- YMETH YCTaHaBJIMBATh IPHHAUICIKHOCTh H3YYEHHEIX
HEOPTaHHYECKHUX M OPraHUIeCKHX BEIIECTB K
OIpeIeJICHHBIM KJIaccaM M IpyIlliaM COe/IMHEeHUH,
XapaKTepU30BaTh HX COCTAB M BaKHEHINIHE CBOKCTRA;
OINpeIENATh BUABl XUMHYECKHX CBS3eH (KOBaJIeHTHAasI,
HOHHas, METAITHYECKAs, BOJOPOIHAS), THIIBI
KPUCTAJITHYECKHX PEIIETOK BEIIECTB; KJIACCH(DUIIMPOBATE
XHMUYECKHE PEaKIIHH;

- chopMHPOBATE NPEJICTABICHHS: O MATEPHATHLHOM
CIUHCTBE MHPAa, 3aKOHOMEPHOCTSIX U O3HABAEMOCTH
ABJICHUH IIPHPOJIBI; O MECTE U 3HAUYCHUH XMMHH B CHCTEME
€CTECTBEHHBIX HAYK H €€ POoJIH B 00eCIeYeHHH YCTOHUHBOTO
pa3sBUTHA YEIIOBEUECTBA: B PEIEHUH IPoOIem
SKOJIOTHYECKOH, SHePreTUYeCKOH 1 NMUIEBOMH
0€30I1aCHOCTH, B Pa3BHTHU MEIMIIMHEL, CO3JAHHH HOBBIX
MaTepyanoB, HOBBIX HCTOYHHKOB SHEPTHH, B 00eCTIeYe HUI




PalHOHAIBHOIO IPUPOIOTIONE30BAHMS, B
(hOpMHUPOBAHUMMHPOBO33PEHHS H OOIIEH KyILTYphI
YeJIOBEKd, a TakKe SKOJIOTHIECKH 000CHOBAaHHOTO
OTHOIIECHHS K CBOEMY 3J0POBBIO H IIPUPOTHOM cpejie;

- BJIAZIETD CUCTEMOM XMMHYECKUX 3HAHMIA, KOTOpas
BKJTFOYACT: OCHOBOIIOJIArarOIIHE TIOHATHS (JOIIOIHHTEILHO
K CHCTeME IMOHATHH 0a30BOT0 YPOBHS) - H30TOIBL, OCHOBHOE
1 BO30YKIEHHOE COCTOSIHHE aTOMa, THOPHIM3aIIHs
aTOMHBIX opOuranei, XuMuyeckas cssb (" " u ", kparHsie
CBSI3H), MOJIIpHAs KOHIIEHTPALWs, CTPYKTypHas (opMyia,
H30MepHs (CTPYKTypHasi, reoMeTprdeckas (IHC-TpaHe-
H30MEPHs), THITEI XUMHYECKHX Peakiuii (roMo- 1
TeTePOreHHbIe, 0OpaTUMbIE U HeOOPATUMEIE), PACTBOPEI
(MCTHHHBIE, IUCTICPCHEIC CHCTEMbI), KPHCTAIOTHIPATHI,
CTeNEeHb JIUCCOLHALIMH, SIIEKTPOIN3, KPEKHHT, PHOOPMHUHT);
TEOPHH M 3aKOHEI, 3aKOHOMEPHOCTH, MHPOBO33DEHYECKHE
3HAHUA, JIE)KAIHE B OCHOBE IIOHUMaHMS IPHYMHHOCTH U
CHCTEMHOCTH XHUMHYECKHX SBJICHHIA, COBPEMEHHBIE
IIPEICTAaBJICHUA O CTPOEHHM BEIIECTBA HA AaTOMHOM,
MOJICKYJISPHOM M HaIMOJIEKYJISIPHOM YPOBHSAX
NPeICTaBICHU O MEXaHH3MaX XHMHYECKHX PEaKIHi,
TEPMOIUHAMHUYECKHX H KMHETHIECKHUX 3aKOHOMEPHOCTAX
HX IPOTECKAHUS, O XHMHYECKOM PABHOBECHH, TUCTIEPCHEIX
CHCTeMaX, (haKTOJIOTHICCKUE CBEIEHHS O CBOMCTBAX,
COCTaBe, NOIYYeHUH U 6e3011aCHOM HCIIOJIE30BAHHH
BOKHEHIIMX HEOPTAHHYECKHUX M OPIaHHYECKHX BEIIECTB B
OBITY M IPaKTHYECKOH JesTeIbHOCTH YeI0BeKa; 00mux
HayYHBIX MPHHIHIIAX XUMHYECKOTO TIPOU3BOICTBA (Ha
IpUMEpE TIPOU3BOJICTBA CEPHOM KHCIOTEL, AMMHAKa,
MeTaHoJj1a, nepepaboTKu HeTH);

- YMETh MPOBOAUTE PACYETHI IO XHMHYECKUM
(opMyIaM M ypaBHEHHSM XUMHYCCKHX PEAKIHii ¢
HCITONE30BAHMEM (DH3HYECKHX BEJHYHH (MAacchl, 06peMa




ra3oB, KOJIMYECTBA
BENIECTBA), XapaKTEPH3YIOITHX BEIIECTRA C

KOJIHYEe CTBEHHOMCTOPOHBI: PAaCUeTHI 10 HAXOXK ICHHIO
XHMUYECKOI (OpMyJIIEI BEIIECTBA; pacueThl MacckHl (00neMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKLIMH, €CTTH OJJHO U3
HCXO/IHBIX BEIIECTB JaHO B BHME PACTBOPA C ONPEIeICHHOM
MAacCOBOH JI0JIeH paCTBOPEHHOIO BEIIECTBA WIIH JIaHO B
HU30BITKE (MMEET MPUMECH); PacueThl MacCOBOM MM
00BEMHOH JOJIM BBIXO0/1A IPOIYKTA PEAaKLIMU; PACUETHI
TeruioBoro 3 dexra peakiuit, 00BEMHBIX OTHOIMEHH I
razoe;

- YMETh BBISBIISITE XapaKTePHBIE MPU3HAKA H
B3aHMOCBSI3b M3YICHHEIX MTOHATHH, IPHMEHATE
COOTBETCTBYIOIIHE MOHATHS IIPH OITMCAHHH CTPOEHHS H
CBOMCTB HEOPTaHHYECKHX H OPTaHHYECKHX BEIEeCTB U HX
NPEBPAIIEHNI; BEIIBJIATH B3aUMOCBSI3b XUMHYECKUX 3HAHUI
C TOHATHSIMH U NIPEACTABICHUAMH APYTUX IIPEIMETOB IS
fonee 0CO3HAHHOIO ITOHUMAHUA ¥ OOBLACHEHHS CYIIHOCTH
MaTepualibHOIO eAUHCTBA MUPA; UCIIOJIL30BATH CUCTEMHBIE
XHUMHYCCKHUE 3HAHUS IS OOBICHEHUS U IPOTHO3UPOBAHMS
SIBIIEHUH, UMEIOIIHX €CTECTBEHHOHAYYHYIO IPHPOY;

- YMEThH HUCIIONIL30BaTh HAHMEHOBAHUSA XUMHUYECKUX
COEIUHECHUN MEXKIYHAPOIHOTO COI03a TEOPETUYECKOH 1
NPHUKIATHON XUMHH B TPUBHAIBHBIC HA3BAHHS BEIIECTR,
OTHOCAIIHXCA K U3YYCHHBEIM KJ1accaMm OpraHl4eCcKux 1
HEOPraHWYECKHX COEIUHEHHIT; HCIIOIb30BaTh XUMHUECKYIO
CHMBOJIMKY JUIsl COCTABJIECHUS (POPMYII HEOPT aHHYECKIX
BEIIECTB, MOJICKYISPHELIX H CTPYKTYPHEIX (pa3BepHYTHIX,
COKpAIMEHHEIX U CKEeJIETHBIX) (POpMYJT OPraHH9YecKHX
BEIIECTB; COCTABIIATE YPABHEHHA XUMHUYECKHUX pPeaKIliil v
PACKpBIBATh UX CYITHOCTB: OKHUCITHTEIBHO-
BOCCTAHOBHMTENBHBIX PEaKLUi MOCPECTBOM COCTABICHHUS
AIIEKTPOHHOTO DajlaHca 9THX peakiiyil; peakiui HOHHOTO




oOMeHa IyTeM COCTaBJIECHHSI UX TOJIHBIX H COKPaIEHHBIX
HOHHBIX

YPaBHEHMH; peakiui CUJIPONIN3A,  peaKlui
KOMIUIEKCO0OpazoBaHus (Ha npuMepe
T'HJIPOKCOKOMIUIEKCOB IMHKA W ATFOMUHUA); TIOATBEPIKIATH
XapaKTepHBIE XUMHUYECKHUE CBOMCTBA BEIIECTR
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMH U 3alIUCIMH
YpaBHEHUIN XUMHUYECKHX PEaKIIHii;

- yMeTh KJIaccH(UIUPOBATE HEOPraHHYESCKHE U
OpraHMYeCcKHUe BEeIIecTBa M XUMHUECKHE peaKiiy,
CaMOCTOSITEIHHO BRIOUPATh OCHOBAHUS U KPUTEPUH JIsS
KIacCH(UKAIUH U3Y4aeMBIX XMMUYECKHUX 00BEKTOB;
XapaKTepH30BaTh COCTAB M BAKHEHINNE CBOMCTBA BEINECTB,
MpUHAIJIEKANIUX K OIIPE/ICJIEHHBIM KjlaccaMm M rpyIirnam
COEJIMHEHHUH (IIPOCThIE BEIIECTBA, OKCHIBL, THIPOKCHIBI,
COJIH; YIJIEBOIOPO/IBL, IPOCTHIE 3(DUPHL, CITUPTH, (PEHOJIBI,
abJIeTUBI, KETOHBI, KApOOHOBBIE KUCIOTHI, CIOKHBIC
3(hUPEL, JKUPBI, YTIEBOIbI, AMUHBL, aMHHOKHCIIOTE], O€KH);
[IPUMEHATH 3HAHUA O COCTABE U CBOMCTBAX BEILECTB IJIA
SKCIEPUMEHTAITEHOH POBEPKH TMIIOTE3 OTHOCUTENBHO
3aKOHOMEPHOCTEH NPOTEKAHMS XMMHYECKHX PEeaKIii U
MPOTHO3UPOBAHMS BO3MOKHOCTEH MX OCYIIECTBICHHS;

- YMETH MIOATBEPIKIATE HA KOHKPETHBIX IIPUMeEpax
XapakTep 3aBHCHMOCTH peaKkIMOHHOM crioco6HOCTH
OpraHu4ecKUX COeJHHEHHUI OT KparHOCTH U THIIA
KoBajeHTHOM cBsi3u (" " 1 ""), B3aMMHOTO BIIMSTHHSI
aTOMOB M I'PYIIII aTOMOB B MOJIEKYJIAX; a TAKIKE OT
0coOeHHOCTEHN peanu3alii pa3IHYHEIX MEXaHU3MOB
NPOTEKaHHs peaKIuii;

- YMETh XapaKkTepH30BaTh MEKTPOHHOE CTPOEHUE
aroMOB (B OCHOBHOM M BO30Y</ICHHOM COCTOSIHUH) U HOHOB
XHMHYECKHX 371eMeHTOB 1 - 4 nmepuonor Ilepuoauueckoi
cuctemsl [I.M. MenjieneeBa U UX BaJICHTHBIE BO3MOKHOCTH,

10




HMCTIONIB3YS TTOHATHA "'s",
IHEPIreTHYESCKHE YPOBHH; O0BACHATE 3aKOHOMEPHOCTH
H3MEHEHHS CBOMCTB XHMHUYECKHX

"p", "d-anextponnsie” opGuranu,

SIIEMEHTOR M 00pasyeMBIX MU COEAUHEHHH 110 MEPHOIAM H

rpynmam

OK 02. Ucnonb3oBars
COBPEMEHHBIE
Cpe/CTBa ITOMCKA,
aHanm3a u
HMHTEpIIpeTaIHH
uH(bOpMAaLHH K
UH)OPMaIIHOHHbIE
TEXHOJIOTHH J1JIsI
BBITIOJTHEHHS 3318
1poeCcCHOHATBHOM
NEeSITETBHOCTH

B obnacTi 1IeHHOCTH HAYYHOTO TIO3HAHHSL:
c(hOPMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOMIETO
COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH M 00IECTBEHHOM
IIPAKTHKH, OCHOBAHHOI'O HA JHAJIOTe KYJIbTYP,
CIIOCOOCTBYIONIEr0 OCO3HAHUIO CBOETO MECTA B
NOJIMKYJIBTYPHOM MHpE;

COBEPIICHCTBOBAHHE A3BIKOBOM M YHTATENbCKOM KyIBTYPBI KaK
CPCICTBa B3aUMOIEHCTBHUS MEKIY JIFOIBMHU U NIO3HAHHS MHPa;
OCO3HAHHE 1IEHHOCTH HAy4YHOH JeATeIbHOCTH, TOTOBHOCTE
OCYIIECTBIIATE IPOEKTHYIO H HCCIIEI0BATEHCKYIO
JIESITENIbHOCTS MHIUBUAYAILHO U B TPYIIIIE;

OpnajgeHHe YHUBEPCATEHBIMH Y4€OHBIMH [I03HABATE IEHBIMH
JEHCTBUSIMU:

B) pabota ¢ uadopmMarmeii:

BJIQJICTh HABBIKAMM I0TY4YEeHUS HHOOPMALIMH M3 HCTOYHHUKOB
pasHbIX THUIIOB, CAMOCTOSITENILHO OCYIIECTBIIATH ITOMCK, aHAJIH3,
CHCTEMaTH3alMI0 U HHTEPIPETAIMIO HHPOPMAIIHH Pa3THYHEIX
BHJIOB M (DOPM IIpEJICTABICHUS;

CO3/IaBaTh TEKCTHI B Pa3IMYHEIX (hopMarax ¢ y4eTom
HasHaYeHHs HHOOPMALIHH U LIEJIeBOH ayIUTOPHH, BRIOHpas
ONTUMATBHYIO (POPMY NIPEACTABJICHHS H BU3YaIH3alliH;
OLICHHBATE JIOCTOBEPHOCTH, JIESTHTHMHOCTE HH(OPMAIIHH, €€
COOTBETCTBHE IIPABOBBIM H MOPAIBHO-9THYECKUM HOPMAM;
HCIIOJIL30BATh CpeAcTBa HHOOPMAITHOHHEIX H
KOMMYHHKAIIHOHHEIX TEXHOJIOT U B PENICHHH KOTHUTHBHEIX,
KOMMYHHMKATHBHEIX M OpraHH3allHOHHEIX 3a1a4 ¢
co0uroeHHeM TpeOOBaHMI 3PrOHOMUKH, TEXHHKH
0e30IacHOCTH, THIHEHBI, PECYpPCOCOepesKeH s, IPABOBBIX K

YMETH IJIAHUPOBATH M BEHIIIOIHATh XHMHYECKHHA

SKCIIEPUMEHT (IIpEBPAIIECHU OPraHUYECKHX BEIIECTB IIPH
HarpeBaHuH, T0Jy4eHHE YTHIIEHA U U3YYEHHE €0 CBOMCTE,
Ka4eCTBCHHBIC PeaKIMU Ha abJeTHIBL, KpaxMall, YKCYCHYIO
KHCIIOTY; JIeHaTypauus OeIKOB PH HArpeBaHUH, LIBETHHIE

peaxiu OeIKOB; IIPOBOIUTH Peakilii MFOHHOTO 0OMeHa,
OIpeNETIATh CPeay BOJAHBIX PACTBOPOB, KAYECTBEHHBIE
peakuuu Ha cyab(ar-, KapOoHaT- ¥ XJIOPH/I- AHHOHBI, Ha

KaTHOH aMMOHHS; pelraThk 3KCIICPHUMEHTAIBHEIE 3a0a4H 110

Temam "Metamie" u "HemeTamis") B COOTBETCTBHH C
NPaBHJIAMH TEXHUKH O€30MaCHOCTH IIPH 00palieHHH ¢
BELIECTBAMH H JIa00paToOpHbIM 000pYyI0BAHHEM;
NIPEACTABIIATE PE3YIBTATHl XUMHIECKOIO SKCIIEPHMEHTA B
(bopme 3anmcH ypaBHEHHI COOTBETCTBYIOIMIMX PEAKITHIT 1
(opMyITHpPOBATH BBIBOJBI HA OCHOBE 9THX PE3yIHTATOB;
YMETh aHAIU3UPOBATh XUMUYECKYIO HH(OPMALIHIO,
TIOJTy4aeMyI0 M3 Pa3sHbIX HCTOYHHKOR (CPEICTB MACCOBOM
uH(OpManuH, ceTh MIHTepHeT u apyrue);

BJIQJICTh OCHOBHBIMH METOZAMH HAYYHOI'O MO3HAHUS
BEINEeCTB M XMMHUYECKUX sIBJIEHHH (Ha0JroIeHue,
HU3MEPEHHE, SKCIIEPUMEHT, MOJIETHPOBAHHUE);

YMETh MPOBOJIUTH PACYETHI 10 XUMUIECKUM (DOpMYJIaM U
YpaBHEHHUAM XHMHUYECKHX PEaKIMH C HCIIOJIL30BAHUEM
(H3MYECKHUX BEMUYHH, XapaKTEPU3YIOMUX BEIeCTBa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMallbHbIe
YCJIOBHA) ra30B, KOJMYECTBA BEINECTBA; HCIIOJIb30BaTh

CHCTCMHBIC XHMHUYECKHUE 3HAHU LT IPHUHATHA pemeHHﬁ B

KOHKPETHEIX dXU3HEHHBIX CHTYAUHAX, CBA3aHHEIX C
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9THYECKUX HOPM, HOPM
UH(DOPMAITMOHHOMH 6e30IIaCHOCTH;

- BJIQJIETh HaBBIKAMM PACIIO3HABAHMA M 3aIIHUTHl HH()OPMaIHH,
UH(OPMAITMOHHOH 6€30MacHOCTH JIMYHOCTH,

BEINECTBAMH U MX PUMEHEHUEM - YMETh CaMOCTOSATEIBHO
ITAHUPOBATD U MPOBOMTH XUMUYECKHI SKCIIEPHMEHT
(HoMyYeHHe U M3yYeHHE CBOMCTB HEOPTAHHYECKHX U
OPraHWYeCKUX BEINECTB, KAYECTBEHHbIE PEaKIHH
YIJIEBOJOPOIOB Pa3IHYHbIX KIACCOB U
KHCJIOPOJICOAEPIKAIMX OPTaHUIECKHX BEIIECTB, pellIcHHe
OKCIIEPUMEHTAIIBHBIX 3a1ad 110 PACTIO3HABAHHIO
HEOPraHHYECKUX M OPTaHHYECKHX BEINECTB) C
COOMIOIEHUEM TIPABHIT GE30IACHOTO OOpAIIEeHHS ¢
BEICCTBAMH M JIJaDOPATOPHBIM 0GOPYI0BAHHEM,
(GopMYIMPOBATE e HCCIeN0BAHMS, TIPEIOCTABIISTE B
Pa3aMYHOM (opMe pe3ynbTaTHl SKCIIepHMEHTA,
AHATU3UPOBATH U OLIEHUBATh UX JIOCTOBEPHOCTE;

- YMETh OCYIIECTBIATH LIEICHANPABIEHHEIH TOHCK
XHMHYECKOH HHPOPMAIMH B Pa3IHYHBIX HCTOYHHUKAX
(Hay4nas u yueOHO- HayYHAs TUTEPATypa, CpecTBa
MAaccoBoi HHMOpMaIUH, ceTs IHTepHeT U Apyrue),
KPUTHICCKH aHATTH3UPOBATE XMMHYECKYIO HH()OPMAIIHIO,
nepepadaThIBaTh €€ U HCIOJIL30BaTh B COOTBETCTBHH C
NOCTABIIEHHOH y4eOHOH 3a1a9eii;

- BJIANETH CHCTEMOM 3HaHMIT O METOaX HAYYHOTO
NO3HAHUSI ABJIEHHMH ITPUPOIEL, HCIIOJIB3YEMBIX B
©CTECTBEHHBIX HAYKaX H YMEHHSAMH [IPUMEHSTH 3TH 3HAHHUS
IIPU 3KCIIEPUMEHTAIEHOM HMCCIIeIOBAHMH BEIIECTB U JUIS
00BACHEHHS] XHMHYECKHX SIBJIEHHH, IMEIOIIHX MECTO B
MIPHPOJIE NPAKTHYECKOH JIEITENEHOCTH

Y€JI0BEKAa U B TIOBCEAHEBHOM JKH3HU;

OK 04. D¢ pextuHO
B3aUMOJEHCTBOBATE H
paboTtare B
KOJUTEKTHBE H
KOMaHIe

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSTE/IBHOCTH M CAMOOTIPEIEICHHIO;

-OBJIaZICHHE HABBIKAMH y4eOHO-HCCIIEIOBATENLCKOM,

NPOEKTHOM H COIMATEHOM JIEATEIbHOCTH;

Ognianenve  YHUBEPCAJIBHBIMH  KOMMYHHKATHBHBIMH

- YMETh INIAHHPOBATH U BEITIOJIHATH XMMHYECKHIA
SKCIEPHMEHT (TIPEBPAMIEHHS OPraHHYeCKHX BEMECTB IIPH
HATPEBaHKH, IIOJTyICHUE DTHIEHA H H3YYEHHE ETO CBOJICTE,
Ka4eCTBEHHBIE PEAKIINH Ha AJIbIETHIBI, KpaxMall, YKCYCHYIO
KUCIIOTY; ACHATYpauus OeJIKOB IIPH HArPEBAHUH, IIBETHEIE

1
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JECHUCTBHAMMU:

0) coBMecTHas eI TeNbHOCTE:

- [IOHMMATH M HCTIOIB30BATh IIPEUMYINECTBA KOMAaHIHOH
Y MHJIUBHIYaIbHOH paboThr;

- IIPUHAMATH IIeJTH COBMECTHOM JAeSITEIbHOCTH,
OpPraHu30BBIBATH U KOOPIUHUPOBATH JICHCTBHS 110 €€
JOCTHIKCHHUIO: COCTABIIATE IJ1aH JAEHCTBUIH, pacpeaensTh PO
C Y4E€TOM MHEHHMH YYaCTHHKOB 0OCYXKIATh Pe3y/IbTATE
COBMECTHOI paboTHI;

- KOOPIHMHHPOBATE H BBITTOIHATE PabOTy B YCIOBHAX
peaNLHOTO, BUPTYAIBHOTO U KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHS;

- OCYIIECTBILATE IIO3UTHBHOE CTPATErHYeCKOE IIOBEICHHE
B Pa3IM4HbIX CUTyallsX, IPOSBIATE TBOPYECTBO H
BOOOpaKeHHe, OBITh HHUIIHATHBHEIM

Ornanenue yHHBEpCATBHBIME PETYIISTHBHBIMH JEHCTBHAMH: T)
IIpUHATHE ce0s U APYTHUX JIOICH:

- TIPHHUAMATH MOTHBEI M apIyYMEHTHI IPYTHX JIFOICH IpH
aHaju3e pe3yIbTaToB JIeATeIBHOCTH;

TIPH3HABATEL CBOE MPaBO M MPaBO APYTHX JFONCH Ha

OIIHOKH;
Pa3BUBATEH CIIOCOOHOCTh NOHUMATEH MHP C TIO3HIHH JPYTOro
YeJI0BEKa;

peaxiyy OeJIKOB; IPOBOANTH Peakiii HOHHOIo 0OMeHa,
ONpeeATh Cpely BOJHBIX PAaCTBOPOB, KAYECTBEHHBIE
peakuyu Ha cyiabdar-, KapOoHaT- U XJIOpHUI-

@HUOHBI, HA KATHOH aMMOHHUS; PEINaTh SKCIEPHMEHTAIIEHEIS
3agaym 110 TeMam "Metawel” 1 "Hemeranie") B
COOTBETCTBHH C MPaBUIAMH TEXHUKH 0€30MacHOCTH I1pH
oOpanieHHH ¢ BEIeCTBAMH U JT1ab0paTOPHLIM
00opyIoBaHHEM; IPEJICTABIISATH PE3YIBTATE XUMHIECKOTO
DKCIEpUMENTa B (JOpMe 3aITUCH YPaBHEHUIH
COOTBETCTBYIOIIMX PeaKLuil H GOPMyITHPOBATH BEIBOIEI Ha
OCHOBE 3THX PE3Y/IbTaTOB;

-YMETh CaMOCTOATENIEHO IUIAHUPOBATE H IIPOBOHTH
XUMHYECKHUI SKCIIEPUMEHT (IIOTy4CHHE H H3YUYEHHE
CBOMCTB HEOPraHWYECKHX U OPTAHUYECKHUX BEIIECTB,
Ka4eCTBEHHBIE PEAKIIHH YIIICBOIOPOIOB PasIHIHBIX
KJIaCCOB M KMCJIOPOACOAEPHKAIIMX OPraHHYECKHX BENIECTB,
pellieHre SKCIIEPUMEHTATBHBIX 331449 110 PACIO3HABAHHIO
HEOPTraHWYECKHX M OPraHHYECKUX BEHIECTB) C
coburoieHreM rpaBmIl 6e30TIacHOTO OOpALICHHMS C
BeIleCTBaMH H 1ab0paTopHBIM 000pYIOBAHHEM,
(opMyTMPOBATE LN HCCIIEOBAHMS, TIPEIOCTABIIATE B
pasM4HOM (opMe pe3yJIbTaThl IKCIIEPHMEHTA,
aHAIM3UPOBAThH M OLIEHUBATH X JOCTOBEPHOCTS;

OK 07.
ConeiicTroBaTH
COXPaHEHHIO
OKPY’KalomIeH cpepl,
pecypcocOepeKeHH IO,
MPHMEHATH 3HaHus 00
WU3MEHEHHH KJIHMMaTa,

B 0651acTy 5K0I0rH4ecKoro BOCIHUTAHM:
C(hOPMHUPOBAHHOCTH IKOIOTHYECCKOM KYJILTYPBI, TOHHMAHHE
BITMSIHHUS COIHAIBHO-OKOHOMHYECKHUX ITPOIIECCOB HAa COCTOSHUE
HNPUPOTHOM M COLMANBHON CPeIbl, 0CO3HAHHE TJI00AIBHOIO
XapakTepa 5KOJOTHYECKHX IpobieM;

[UTAHUPOBAHHE M OCYINECTBIICHHE ACHCTBUH B OKpYKarONIei
cpe/ie Ha OCHOBE 3HAHHA LIeJIel YCTOHYMBOIO pa3BUTHSA

cOpMHPOBATH NPEACTABICHHL: O XUMHUYECKOH
COCTaBJISIOINEH €CTeCTBEHHOHAYYHOH KapTHHEI MUPa, POJIH
XMMHH B TIO3HAHUH SBJIEHHH IPUPOIEL, B GOPMHPOBAHUH
MBIIUICHHS U KYJBTYPbI THYHOCTH, €€ (DYHKIIMOHAIHHOM
IPAMOTHOCTH, HEOOXOUMOH IIs peIeH s MPaKTHICCKHX
3a/1a4 ¥ 3KOJIOTMYECKH 000CHOBAHHOIO OTHOIIEHHS K
CBOEMY 3I0POBBIO M IIPUPOJIHOM CpelE;
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TIPUHIIATTEL
OeperITMBoOro
IIPOU3BOJCTBRA,
3D PEeKTHBHO
JIeiICTBOBAThH B
Ype3BBEIYAHBIX

CUTYaLHUAX

YeI0BEeYeCTBa;
AKTHBHOE HEIPUATHE NENCTBUH, IPUHOCAIINX Bpe
OKpY2KaloIleH cpeje;

YMEHHE MPOTHO3HPOBATH HEOIArONPUATHEIE SKOJIOTHYECKHE
IIOCTIEACTBYS NPEINPHHUMAEMBIX I€HCTBHH, IpeI0TBpaIaTh
HX; pacIIHpeHue ONBITA JEATEIBHOCTH S3KOJOTHUECKOH
HaIpaBJIEHHOCTH;

OBJIAJICHHE HABBIKAMH y4e€0HO-HCCIIEN0BATeIbCKOM, IPOEKTHOM
U COLMAJIBHON JIeSITENHLHOCTH,

YMeTh coOII0AaTh MpaBUiIa SKOJOrHYECKH
[enecooOpasHoro MOBEICHHUS B OBITY M TPYI0BOH
JEATENbHOCTH B IETISAX COXPAHEHHs CBOETO 37I0POBhS H
OKpPYsKarolen MpUpOIHOIL cpelibl; YYHTHIBATE OIIACHOCTE
BO3JECHCTBHA Ha KMBbIE OPTAHU3MBI OITPE/IEICHHBIX
BCHIECTR, IIOHHMAsl CMBICII TIOKA3aTelNs peaeabHoM
JOIYCTUMOM KOHIIEHTPAIIHHA YMETH IIPOTHO3HPOBATH,
aHAJIM3MPOBATE H OLIEHUBATH C IMO3HMIHH SKOJOIHYECKOLT
0€30MacHOCTH NOC/EACTBHS OBITOBOM M IIPOM3BOICTBEHHOMH
JIeATeIbHOCTH YEIIOBEKA, CBA3aHHOH ¢ riepepaboTKoii
BEILECTB; HCIOIB30BATH MOYYCHHBIE 3HAHMS JUTS PUHATHSL
TPaMOTHBIX PEIIeHHH IPo0JIeM B CUTYAIHAX, CBA3aHHEIX C
XHMHEH;

YMETh 0CO3HABATH OIIACHOCTH BO3ACHCTBHS HA JKUBEIE
Opra’H3MBbI OIIpe/IeJIEHHBIX BEMIECTB, TOHMMAST CMBICT
IIOKasaress Npe/Ie/IbHOM JOITYCTUMOM KOHIICHTPalluK, U
TOSACHATEH HA NPUMEPAX CIIOCOOBI YMEHBIIEHHS U
NIPeI0TBPAIIEHNI MX BPEIHOTO BO3JICHCTBHA HA

OpraHu3M YeIoBeKa.

IIK 2.5. Cobnronars
IIpaBHjIa CAHUTAPHO-
TATHEHHYECKOTO
peKHMa, OXpaHsbl
TpyAa, TEXHHKH
OezonacHoCTH H
IPOTHBOIIOYKAPHOU
0e30MmacHOCTH,
MOPAZOK JICHCTBHHA
IIPH Ype3BBIYAHHBIX
CHTYyaIMsIX

coOMmIoaTh NPaBUIIa CAHUTAPHO-THIMEHHIECKOTO PEKUMA,
OXpaHEBI TPYAa, TEXHUKH Oe3011aCHOCTH U MPOTHBOIIOKAPHOM
0€30MacHOCTH IIPH H3rOTOBIEHNH JIEKAPCTBEHHBIX PENAparoB
B allTCYHOM OpraHu3aImm;

- IPUMEHATH CPEJICTBA HHIHBH/IyaIbHOM 3aIHTEL

TpeOOBaHUS 110 CAHUTAPHO-TUTHEHHYECKOMY PEKHMY,
OXpaHe TPy/a, MePHI MOKapHOH Oe30IIaCHOCTH, MOPSIOK
JOCHCTBHH NPU Ype3BhIYANHEIX CHTYAIHSIX;

- Cpe/ICTBA M3MEPCHUI H HUCIIBITATENbHOE 000pyI0BaHIe,
HNPUMEHSIEMBIE B allTeYHBIX OpPraHH3aIHIx;

- CAHUTapHODITHAEMHOJIOIHYECKHUE TpeOOBAHHUS K
OKCIUTyaTalliH MOMEINEHHH H YCIOBHHA Tpy/a;

- IpaBUJIA IPUMEHEHHS CPEJICTB MHAMBHIYAILHOM 3alIUTHI
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2. CrpykTypa u cogepxanue 001e00pa3oBaTeILHONH JHCHUIIHHBI

«XUMHA»

2.1. O0bem AMCUHMIUIHHBI M BUABI y4eOHOl patoTsl

Bun y4ye6Hoii paGorsi O0bem B

yacax

Oo6nem 06pa3oBaTeIbHONH AMCHUILIHHBI 144

B T. 4.

OcHoBHoOe coaepxanne 124

B TOM YHCJIC:

TEOPETHYECKOE 00yUeH e 42

MPAKTHYECKUE 3aHSITHS 82

B T. 4. KOHTPOJIbHbBIE PAOOTEI 10

Ilpopeccuonanbuo-opueHTHpPOBaAHHOE coaepKaHue 38

(comepkaHue NPUKIATHOTO MOLYJISA)

B T. 4. TEOPETHYECKHE 3aHATHS 10

MPAKTHYECKHE 3aHIATHS 28

CamocTosiTenbHas padora 12

Koncyneramms

IpomesxyTounas arrecranus (9K3aMen)
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2.2. Temarnueckuii IJ1aH U coaep:kaHue yaeoHou qucnumaunansl: B/, 07 XHUMUS

HamnmenoBanue pa3ie/ioB Conep:ranne yue6Horo MaTepuasa (0CHOBHOe H IPoQeCcCHOHATBLHO- O6nem | DopmupyemMble
H TeM OpHEeHTHPOBaHHOE), TJabopaTopHble U YacoB | KOMIIeTeHIIHH
NpaKTHYeCKHe 3aHSTHS, NPHKIATHOI MOAYJIb
1 2 3 4
OcHoBHOE cogep:kaHHe 124
Cemectpl 54
Pasnes 1. OcHoBBI cTpOEHHS BelllecTBa 8
Tema 1.1. OcHoOBHOE comep:Ranne 6
Ctpoenue aroMoB OK 01
AT Teoperuueckoe oGydenne Z
9JICMCHTOB H CoBpeMeHHad MOJETH CTPOCHUS aroMa. DJIEKTPOHHAsE KOH(UTYpaLis aroMa.
Hpuponaa Knaccupuxanya XuMHYIECKHX SJIEMEHTOB (S-, -, d-31eMeHTHI). BaneHTHbIe SIeKTPOHEI.
XHUMHYECKOH BaneHTHOCTE. DI€KTPOHHAS PUPO/IA XUMHYECKOH CBI3U. DIIEKTPOOTPHLATEIHLHOCTb.
CBA3H Kopanenrtnas cBsi3b, ee pa3HOBUIHOCTH M MEXaHH3MBI 00pazoBaHus (OOMEHHBIH U JIOHOPHO-
axuenTopHsii). Monnas cBs3p. Merannmdeckas cBs3b. BogopoHas cBs3kb.
MeskMoneKyIsIpHbIe B3aUMOJICHCTBH.
H30T0MB], OCHOBHOE M BO30YKAEHHOE COCTOSHUE aroMa, FrHOpHIN3alus aTOMHBIX
opbuTaiei.
IIpakTHYyecKkue 3aHITHS 4
Pemenue nmpakTuyeckHx 3aJaHHi Ha COCTaBJIEHHE 3IEKTPOHHO-TpapHIecKuX hopMy.
3JIEMEHTOR 1—4 TepHoI0B.
Pemenue 3ananuii Ha HCOONB30BAaHAE XUMHYCCKOW CUMBOJITHMKH H HA3BAHHUH COEIMHEHHIH 10
HOMEHKJIAType MEXKIYHApOIHOIO COK3a TEOPETHUECKOM U MPUKIAIHON XUMHH H
TPHBHANBLHEIX HA3BAHMM /Il COCTABICHUS XUMHUYECKUX (DOPMYJT IBYXaTOMHEIX COETHHEHMI
(oKCHIIOB, CYIb(MHUIOB, THAPHJIOB H T.I1.) U IPYTHX HEOPTaHHYCCKUX COCIHHEHHI
OTJIETBHBIX KJIACCOB.
ITpaxkTrueckoe 3ansTre Nel 2
CocrapneHue 311eKTpoHHO-TpadudecKux hopMyaT aTOMOB XHMHYECKHX 2JIEMEHTOR.
IIpakTrueckoe 3anstue No2 2
CocrapieHne XUMHYECKUX (DOPMYJI IBYXATOMHBIX COEIMHEHUIA.
Tema 1.2. OcHOBHOE corep:KaHue 2
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[lepuoauueckuii 3aK0H U
Tabmuua JI.M. Menaeneera

IIpakTHyecKHe 3aHATHS
Ileproauueckas cucreMa Xummuaeckux siemMenToB J[.M. Menneneesa. @usnuecKHii CMBICIT

ITepnoauueckoro 3akona .M. MenaeneeBa. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTR
XMMHYECKHX 2JIEMEHTOB, 00pa3yeMbIX HMH IIPOCTHIX M CJIOIKHBIX BEIECTE B COOTBETCTBHH C
NOJIOXKEHHEM XMMHUYECKOro 31eMeHTa B [lepuoandeckoii cucreme. MUPOBO33peHUECKOE 1
Hay4Hoe 3Hadyenue llepuognueckoro 3akona /I.M. Menaeneera. I[Tporuossr J1.1.
MenpeneeBa. OTKpEITHE HOBBIX XMMHUYECKHX JJIEMEHTOB.

Pemenne npakTHKO-OpHEHTHPOBAHHEBIX TEOPETHYECKHX 3a/IaHUI HA XapaKTePH3aIHIO
XHMHMYECKHX 2JIeMeHTOB «MeTauinyeckue / HEeMETATTHIeCKHE CBOMCTBA,
DIIEKTPOOTPHLIATENILHOCTE U CPOJCTBO K 3IIEKTPOHY XUMHUYECKHUX DJIEMEHTOB B COOTBETCTBHE
C MX DJIEKTPOHHBIM CTPOEHHEM U TOJI0KEHHEM B IEPUOTUYCCKOM CHCTEME XHMHYECKHX

anemenrtor JI.U. MennemneeBa»

ITpakTHueckoe 3anaTre Ne3
Cocrasnenne XapakTepUCTHKH XUMHYECKOI0 3JIEMEHTA 110 €T0 MOJIOKEHHIO B

Ilepuonugeckoii cucreme J1. M. Menneneera.

OK 01
OK 02

]

Paznen 2. XumMuauecKkne peaknnu

22

Tema 2.1.
THIIE XUMHYECKHAX
peaxkumi

OcHoBHOE coaepranue

14

Teopernueckoe obyuenne

Knaccudrkanus 1 THITBI XHMHUYECKUX PeaKlHil ¢ y9acTHeM HeOPraHHYeCKHX BEIECTB.
KonuyectBennsie OTHOMEHUS B XUMUK. OCHOBHEIE KOJTHYECTBEHHEIE 3AKOHEI B XUMHH H
pacyeTsl 110 YPABHEHHUSIM XUMHYECKHUX peakiuii. MoJlb Kak ¢ IHHHUIA KOJIMYECTBA BEIECTRA.
Monspnas Macca. 3aKOHBI COXPaHEHHs MAacChl M SHEprui. 3akoH ABoraapo. MosipHbIi
00beM razoB. OTHOCUTENbHAS INIOTHOCTE I'a30B. Peakiny KoMILTEKCO0OpasoBaHus ¢
y4acTHeM HeOPraHWIECKHX BEIICCTB (Ha IpHMepe THAPOKCOKOMILIEKCOB IIMHKA H
ATIOMUHHA).

IIpakTHYecKne 3aHATHS

CocrapneHre ypaBHEHHH peakiMii COEIMHEHHS, DPAa3IOKCHHS, 3aMelleHus, OoOMeHa.
VYpaBHeHus peakuui TOpPeHMs, HOHHOrO OOMEHA, OKHCICHHSA-BOCCTAHORBJIEHHS. Pacuer
KOJIMYECTBEHHBIX XapaKTePHCTHK HMCXOJHBIX BEIIECTB H INPOAYKTOB peakiuH. Pacuer
KOJIMYECTBEHHBIX XapPaKTEPHUCTHK IMPOAYKTa PEaKLUH COCTHHEHHA, €CIH OJHO H3 BEMIECTB
JaHo B M30BITKE W/MIHM CONCPKUT NpuMecH. Pacder MaccoBOM MM 00BEMHOM IOJIH BBIXO1A
OPOAYKTA peakuud COEJMHEHHA OT TEOpeTHYeCcKH BO3MO)KHOro. Pacuer o0BeMHBIX
OTHOIIEHHHA ra3o. Pacuet macchel (06beM, KOTHIECTBO BEMIECTBA) MPOIYKTA PEAKITHH, €CIIH
OJIHO M3 BELIECTB JdHO B BUJIE pacTBOpA C ONpPENETIeHHOH MaccoBOi J0Jiel pacTBOPEHHOrO

12

OK 01
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BEIIECTBA.
YpaBHeHMs ~ OKHMCIEHHS-BOccTaHOBAeHHs. (CreneHp  okuciaeHus. OKHCIHTENs |

BOCCTAHOBHUTEIb. OKHCIIATENFHOBOCCTAHOBUTEILHEIE PEeaKIIHK1 B IIpHUpOoIEL,
[IPOM3BOJICTBEHHLIX MPOIECCAX M IKH3HEJAESTE]IbHOCTH Opraim3MoB. OKHCIMTENBHO-
BOCCTAHOBHTEJILHBIH MOTEHIHAT Cpepl. Cocragjienue u YpaBHUBaHHE

OKHCIIMTEJIBRHOBOCCTAHOBHTEIBHEBIX pealmnﬁ METOJOM 3HeKTpOHHOFO 6ancha. TI/IHH‘IHBIG
HEOPraHWYEeCKHE OKUCIHMTENM M BOCCTAHOBUTEIHM. JJEKTPOIIH3 pPAacTBOPOB M PaCILIaBOB
COJIeH.

IIpakTHueckoe 3ansTue Ne4
CocrapiieHre ypaBHEHUH XUMHUYECKHX PEaKIHH.

IIpakTueckoe 3anstae NoS
Pemenue 3a/1a4 Ha M30BITOK H HEAOCTATOK.

[IpakTrueckoe 3ansaTue Ne6
Pemenwne 3ama4d Ha BEIYKUCICHHUE BEIX0JA IPOIYKTa PEAKIIMK 0T TeOPeTHYECKH BO3MOKHOTO.

[IpakTrueckoe 3ansaTue Ne7
PacueTs! no ypaBHeHHAM XMMHYECKHX PeaKLMi ¢ HCIIOIR30BaHUEM 00bemMa ra3os.

[IpakTuyeckoe 3anstre No§
CocraBneHue ypaBHeHHI OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEaKITHii

IIpakTueckoe 3anstue Ne9
DJEKTPOJIH3 PaCcTBOPOB U PacIlyIaBOB COJIEH.

Tema 2.2
DIeKTPOIHTHYIECKAsT
JACCOLMAIUS M HOHHBIN
oOMeH

OcHoBHOE conep:kaHue

TGOPBTH'{BCKOB oﬁyquHe

Teopus snekTpoauTHyecKoit qucconmanum. Peakiuu nonHoro oomena. Cocrapienue
peakLyii HOHHOro 0OMeHa IIyTeM COCTaBJIEHUS X MOMHBIX U COKPAINEHHBIX HOHHBIX
ypaBueHHH. [ 'maponus coseil. 3HavueHue THAPOIH3a B OHONOrHYECKHX OOMEHHBIX
npoueccax. [ IpuMeHeHHe r’HAPOIN3a B IPOMBIITIIEHHOCTH.

IlpakTHyeckue 3aHATHS
HccenenoBanue cpejibl paCTBOPOB Collel, 00pa30BaHHBIX CHIIBHBIMH U CIIa0BIMH
IIPOTOJHTAMH, H MX PEaKUui ¢ pacTBOPAMH LIEJI04M U KapOoHara Hatpus. CocTaBlieHHe

peakiyi THIpoJIn3a COJIei.

ITpakTuyeckoe 3ansatue Nel(
HccnenoBanue THIIOB, MPHU3HAKOB XUMHUYECKHUX PEAKIHH U ONpeie/ieHHe Cpe bl BOIHBIX

pacTBOPOB.

OK 01
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IIpakTiueckoe 3anstre Neoll
Kontponenas pabora Nel. CTpoeHue BemecTBa 1 XMMHIECKHE PeaKIUN.

CamocrosaTensHas pa6ora 00yua0mmxcst

BeIoJIHEHHE  yIPaKHEHUH: COCTaBIEHHE YpPABHEHHH SJICKTPOJUTHIECKON JIMCCOITHAIINT
KHCJIOT, OCHOBaHHM, Pa3/IMYHEIX TUIIOB CONIEH, peakIHii HOHHOTO 06MeHa.

Peeparuroe  coobmenne:  «OCOGEHHOCTH — GHOXHMHYECKMX  OKHCIUTEIRHO — —
BOCCTAHOBHTEJILHBIX IIPOLIECCOB B OPraHH3ME.

Pasnen 3. CTpoenne u cBolicTBa HEOPrAHHYECKHX BelECTB

24

Tema 3.1.
Knaccudukarms,
HOMEHKJIaTypa U CTPOEHHE
HEOPraHWYeCKHUX BEIECTB

OcHoBHOe coxep:kanne

S

Teoperuueckoe o6yuenne

IIpeameT HeopraHmdeckoit XUMUH. B3aHMOCBA3h HEOPraHHYECKHX BEIIECTS.
Knaccudukans neopranndgeckux semects. [IpocThie H CIIOMKHBIE BelecTra. OCHOBHbIE
KJTACCHI CIIOKHBIX BEMECTB (OKCHbL, THPOKCHIBI, KHCIIOTSL, conu). HomeHknarypa u
Ha3BaHHE HEOPraHWYCCKUX BEIIECTB HCXOI U3 UX XMMHUYECKOH (DOPMYIIBI HIIH COCTaBJICHHE
XUMHYECKOH (POPMYITHI HCXOZIA M3 HA3BAHUS BEIIECTRA IT0 MEIYHAPOIHOMN WiH
TPUBHATBLHOH HOMEHKIIAaType. MeKMOIeKy IapHble B3auMo ielicTeus. Kpucramornapars..
ArperaTtHsle COCTOSIHUSA BelnecTra. Kpucrammueckue u amopdHsIe BemecTra. TUIIEI
KpPUCTAIIMYECKUX PEIMICTOK (aTOMHasl, MOJIEKY/IIPHAs, HOHHAS, METaJLTHYeCKAs).
3aBHCHMOCTh (DH3HUECKHX CBOICTB BEMIECTBA OT THITA KPUCTALTHIECKOT PEIIETKH.
IIprunner MuOroo6pasus Bemects. CoBpeMeHHEIE Npe ICTABICHHS O CTPOEHUH TBEP/IBIX,
KUJIKHX U ra3000pasHEIX BemecTB. JKuakue KpucTaribL.

IlpakTHyeckne 3auATHS
Pemenne 3ajiay Ha pacdeT MaccoBoit oM (Macchl) XUMHYECKOTO SIeMeHTa (coemuHeHus) B

MoneKyne (cMecH). Pemmenye npakTuueckux saganuii o kiaccubUKaImy, HOMEHKIATYpe U
XMMHHYECKHM (POPMyJIaM HEOPraHMYeCKHX BEMIECTE PA3IMIHBIX KIIACCOB (HA3IBATH U
COCTABIATE (POPMYJIEI XMMHUYECKHX BEIIECTB, ONpPE/IeIATh IIPHHATIEKHOCTE K Kiaccy). 4 19
Hcrounukn xumudeckolt nHbopManuy (Hayunas u yaeGHO-HAyIHAS JHTEpATypa, CpeicTBa
MaccoBo# uHpopmariy, ceth Muteprer u apyrue). [louck urbopMaImm 110 Ha3BaHHAM,
HICHTH(DHKATOPAM, CTPYKTYPHEIM (hOPMYJIaM.

ITpakTHueckoe 3ausatue Nel2
Pemmenue 3a/1au Ha pacdyeT MaccoBOH JI0ITH XUMHUECKOTO 3J1eMEHTA (coenuHenus) B

MOJIEKYJIe (CMECH).

Tema 3.2.
DU3HKO-XUMHYECKITe

OcHoBHOe coaepskanne

12

Teopetnaeckoe oOyuenue

OK 01
OK 02
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CBOHCTBA HEOPTaHUYECKHX
BerecTs. Meramrsl.

Tema 3.3.
PU3HKO-XUMHYECKHE
CBOHMCTBA HEOPraHUYECKUX
BemrecTB. HeMeTanel.

Tema 3.4.

XUMHYECKHE CBOHMCTBA
OCHOBHEIX KJIACCOB
HEOPraHUYECKHUX BEIICCTBR.

MeTtasuiel. O0mpe pu3ndecKre U XUMHYECKHe CBOMCTBA MeTaIoB. CriocoObl MOTyYeHHSL.
3HaueHHe METAUIOB M HEMETAIUIOB B IIPUPOJIE M YKU3HEIESITEIbHOCTH YeIOBEKa 1
opranu3MoB. Koppo3ust MeTaIIOB: BHIBI KOPPO3HH, CIIOCOOBI 3aIUTH METAIITIOB OT
KOPPO3HH.

Hemeramnsl. O0mue dpusnuecKkue H XUMUYECKHE CBOMCTBA HEMETAIUIOB. THITHYHBIE
cpoiictBa MetaylioB 1Y— YII rpymnm. Knaccuduxanus 1 HOMEHKIATYpa COeIHHEHUI
HeMeTa1oB. KpyroBopoTsl GMOTeHHEIX 2JIEMEHTOB B IIPHUPOJIE.

XMMHYECKHE CBOMCTBA OCHOBHEIX KIaCCOB HEOPTaHWYECKHUX BEIIECTB (OKCH/IOB,
THAPOKCHIOB, KACIIOT, COJIEH H JIp.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB IPOCTHIX
BENIECTB, BOJOPOJHBIX COETMHEHHH, BBICIINX OKCHIOB M IHIPOKCHJIOR.

IIpakTHyeckue 3aHATHS

CocraBneHue YpaBHEHMI XMMHUYECKUX PeakIiii ¢ y9aCcTHeM IIPOCTBIX U CIIOKHBIX
HEOPIaHHYECKHX BENIECTB: OKCHJIOB METAJUIOB, HEMETAIUIOB M aM()OTEPHEIX 2JIEMEHTOB;
HEOPraHUYeCKUX KHCIIOT, OCHOBAHUH M aM(OTEPHEIX THAPOKCHIOB, HEOPTAHHYECKHX COJIEH,
XapaKTepU3yIOIUX X CBOMCcTBA. Peluenue npakTuKo-OpueHTUPOBAHHBIX TEOPETHYECKHX
3aJaHKi Ha CBOMCTBA M MTOIYYCHHE HEOPIraHUYECKHUX BelleCTB.

[IpakTHueckoe 3ausTue Nol3
KpyroBopoTs! OMOreHHEIX JIEMEHTOB B IIpHUpoJie. X poiib B OpraHusMe YejioBeKa.

IIpakTHueckoe 3ansaTHEe Neld
Pemenune npakTuKo-OpHEHTHPOBAHHEIX 3a7a4 HAa CBOMCTBA U [TOJYYeHHE HEOPIaHHIECKHX

BENIECTB.

ITpakTHueckoe 3ansTre NelS
XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHHYECKHX BEIIECTB.

Tema 3.5.
[IpousBojcTBO
HEOpPraHWYeCKHX BEIECTR.

OcHoBHOE CoAcp:KaHHE

TeopeTnueckoe o0yueHune

OO0mue npeacTaBIeH:s O IPOMBIIUIEHHBIX CIOCO0aX MONIYYeHUS! XAMHYECKHX BEIIECTE (Ha
IpuUMepe MPOM3BOJICTBA aMMHAKa, CEPHOM KUCIIOTHI). UepHas  IBETHAS METAJLUIYPIHs.
IIpakTHyeckoe MPUMEHEHHE AIIEKTPOJIH3A UL OIYYEHUS MIETOYHBIX, IEeT0YHO3eMeNIbHBIX
METAIUIOB H amoMHHUSA. CTEKI0 U CHIMKATHAA IPOMBINUICHHOCTE. [IpobiiemMa 0TX010B 1

110O0YHBIX ITPOIYKTOR.

IIpakTHYecKHe 3aHATHS
Penrenne npakTuko-OpHEHTUPOBAHHBIX 3a/IaHUI O POJIM HEOPraHUYECKOM XHMHUH B

Pa3BUTHU MEIMIMHBL, CO3JaHHH HOBBIX MAaTEPHATIOB (B CTPOUTENIECTBE H JIP. OTPACIIAX
IIPOMBILIUIEHHOCTH), HOBBIX HCTOYHUKOB SHEPI'UHU (JIbTe€pHATHBHEIC HCTOUYHHUKHA DHEPTHH) B
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pelIeHHH TIpodIeM SKOJIOrHUecKOH, SJHepreTHIeCKol U MUIieBoii 6e30MacHOCTH

[IpakTrueckoe 3ansTHe Nel6
Pemenue 11pakTHKO-OPHEHTUPOBAHHBIX 338 JaHUH O POJIM HEOPTraHUYECKOH XUMUH B

pasBUTHH MEIWUIIUHBI.

[IpakTrueckoe 3anaTe Nel7
KontponsHas pabora No2. CpolicTBa HEOPraHMYECKUX BEIIECTB.

CamocrosiTe/ibHasi padoTa 00y4aroumuxcest

Pedeparusnsie coobmenus: no reMam «lIpuMeHeHHe KHCIOPOAa, CEphl M UX COCIMHEHUH B
MeIULMHEY, «bruonoruyeckas pons azora u pochopay, «I[IpuMeHeHHEe B MEHLIMHE W HAPOJHOM
X03sHCTBE a30Ta, ocdopa H HX coeauHeHHy, «[ [puMenenue xiopa, Opoma, Hoja 1 ux
COCIMHEHUH B MeIUIIMHEY, «PerynaTHBHad poib KATHOHOB KaJlisd U HATPHA B )KHBOH

KIICTKE».

Cemectp 2

82

Paznen 4. Ctpoenne u cBoiicTBa OPraHu4ecKUX BellecTB

22

Tema 4.1.
Kiraccudukanus, crpoeHue
U HOMEHKJIaTypa
OpPraHvyYeCcKHUX BEIIECTB.
Hzomepust.

OcHoBHoe cogep:ranmne

Teopernueckoe o0yuenne

ITpeameT opraHMdeckoi XUMHH. B3auMOCBsI3b HEOPraHUYECKUX U OPraHUYECKUX BEIIECTR.
XHUMHUECKOE CTPOEHHE KaK TOPSJIOK COeTMHEHHUs aTOMOB B MOJIEKYJIe COITaCHO MX
BaJIEHTHOCTH. OCHOBHEIE ITOJIOKEHHSA TEOPHH XUMHYECKOI0 CTPOCHHMA OPraHHuYeCKUX
coequHeHUH A .M. byTiepoBa. YrnepoaHslil ckesneT OpraHu4ecKoi MOJIEKYIIBL.
MoJiekyJIspHBIE H CTPYKTYPHEIE (pa3BepHYTEHIE, COKPAIIEHHEBIE) XUMHUYECKHE (OPMYJIBL.
3aBHCHMOCTE CBOHCTB BEIECTE OT XUMHYECKOIO CTPOSHHS MOIeKyI. M3o0Mepust 1 H30MepHI
(cTpyKTYpHasi, reoMeTpHuecKas (IMc-TpaHc-u3oMepus). KpaTHOCTh XMMHYECKOH CBSI3H.
[TonsaTtue o pyHKIMOHANEHOH rpyime. [ [puHIMITE Ki1accH(pUKAIHH OPraHHYeCKHX
coenuHeHHH. MexIyHapoIHas HOMEHKIATypa U IPUHIIHIIE HOMEHKIIATYPBl OpraHHYeCKHX
coeauHeHni. Pacuers npocreiimmei (popMyIsl opraHmdeckoii MOJIEKYIbL, HCXOIS U3
3JIEMEHTHOro cocraea (B %).

OK 1

Tema 4.2.

CaoiicTBa opranu4ecKux
coemxunenuii. [ Ipenensurie
YIJI€BOAOPOIEL.

Tema 4.3.
HenpenenvHeie u

OcHoBHOe cogep:RanHe

10

Teopernyeckoe o0y4yeHue

DUZUKO-XHMUYECKHUE CBOMCTBA OPTAHUYECKUX COCIMHEHUH OTIE/IBHBIX KJIACCOB
(ocobeHHOCTH KiIacCH(pHKAIMH H HOMEHKJIATYPHI BHYTPH KJIacca; TOMOJIOTHYECKHI P |
obmas hopmyra; u3oMepus; GU3MYECKHE CBOMCTBA; XUMHUYECKHEe CBOMCTRA; CIIOCOOHRI
MOJIy4YeHHs1): MpeJieIbHbIEe YITIeBOA0POIbL. | opeHre MeTaHa Kak OJJUH U3 OCHOBHBIX
HMCTOYHUKOB TeIUIa B IPOMBIIIICHHOCTH U ObITY. CBOHCTBA PHPOAHBIX YITICBOJIOPOJIOB,

o Qe

OK 01
OK 02
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dpoOMaTHYCCKHC
YTJICBOOOPOIELL.

Tema 4.4.
Kucnopoaconepskamue
COEIMHEHH.

Tema 4.6.
AzoTcoaepkarnue
COEIMHEHHS.

HaxXOXICHHC B IIPHUPOAC H IMPHMCHCHHC aJIKAHOB

DHU3NKO-XUMHUYECKHE CBOMCTBA OPraHUYECKHX COEJIMHEHHH OT/IEIFHBIX KJIACCOB
(ocobeHHOCTH KIaccH(pHUKAIMM 1 HOMEHKJIATYPBl BHYTPH KJIacca; FOMOJIOFHYECKHIT psI |
oOmras Gopmyna; H3oMepHs; (PU3MYECKHe CBOHCTBA; XMMHUYECKHE CBOMCTRA; CIIOCOOBI
MOJIYYEHHMSI: HENpeJIeIbHBIE U apOMaTHYECKHe YIIIeBOA0POAbL. [loumMepu3arius STHieHa Kak
OCHOBHOE HalpaBJIEHHE €T0 MCII0JIb30BaHusl. [ OpeHHe aneTHieHa Kak HCTOYHHK
BBICOKOTEMIIEPATYPHOTO IIJITAMEHH UL CBAPKH M PE3KU METAJLJIOB;

DOU3UKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COETMHEHUH OTAENBHBIX KJIaCCOB
(ocobeHHOCTH KNaccH(HUKAITIH M HOMEHKIATyphl BHYTPH KJIacca; TOMOJIOTHYSCKHH psil 1
obmas Gopmyna; n3oMepust; GU3MUECKHE CBOHCTBA; XUMHUYECKHUE CBOMCTBA; CIIOCOOHI
MOTYYEHHUS: : KUCIOpoACcoAepiKaue COeMHEeHUS (CIIUPTHI U POCThIe HPUPEI, (PeHOIEL,
aTb/ICT MBI H KETOHBI, KapOOHOBbIE KHUCIIOTH! M UX IPOU3BOHBIE). [IpakTHyeckoe
IIPUMEHEHHE STUICHITIMKOJIS, TIHLepuHa, (peHona. IIpumenenue hopmanpaerua,
areTanbaeruaa, yKCycHoi KHCIoTE. Mplna Kak comu BEICIINX KapOOHOBEIX KHCIIOT.
Moromue cBolicTBa MBLITA;

OU3NKO-XUMHYECKHEe CBOMCTBA OPraHUYECKHX COSTHHEHHUH OTIETBHEIX KIIacCOB
(ocobeHHOCTH Ki1acCH(HKAIIMU U HOMEHKJIATYpBI BHYTPH KJIacca; TOMOJIOIMIECKU psii 1
obmas Gpopmyia; uzoMepus; pU3NIeCcKHe CBONCTBA; XUMHYECKHE CBOMCTBA; ClIOCOOBI
TOJTY4eHUs: a30TCoIepKanife CoeIMHeHUs (aMMHBI M aMHMHOKHUCIIOTHI, OEJIKH).

HpaKTqucime 3AHATHHA

Pemenue nemnoyex npeBpalmeHui Ha FTeHETHYECKYIO CBSI3h MEXIY KJ1acCaMH OpraHUIECKHX
COEIMHEHHH C COCTaBICHHEM HAa3BAHMIT OPTraHUYECKHUX COECIHMHEHHHN MO TPHUBHATBHOM WA
MEKTYHAPOHOM CHCTEeMaTHIECKOH HOMEHKIAType. Perrenune pacuyeTHRIX 3a/1a4 10
ypaBHEHHUSIM peakiiyii ¢ ydacTHeM opraHMdecKux BemecTB. CocTaBaeHue peakiii
IPHCOEMHEHHS H OKUCIIEHUs Ha IIPUMEpe dTUJIeHa. Perienne pacyeTHhIX 3a/1a4 C

HCITOJIB30BAHUEM INIOTHOCTH I'a30B IO BOAOPOAY H BO3AYXY

IIpakTrdeckoe 3ansatue Nel
['eHeTnyeckas CBA3b MEXK/IY KJIaCCAMU OPIaHHYECKUX COEIMHEHUH.

CamocrosiTennbHas pabora o6y4uaromuxcs

Pedepaturnsie coobmenus mo temam: «lIpuMeHeHHe B METUITHHE aMUHOB 1
aMHHOKHCIIOTY, «lIpumMeHeHne B MeauiuHe kKapOOHOBEIX KHCIIOT H HX cOMNei», « CIIHpTHL:
BO3JICHCTBHE HA OPraHU3M YelIoBeKa 1 IPUMEHEHUE B MEIHUIIHHE

Tokcudeckoe meiiCTBHE albJACTHIOB H KETOHOB Ha JKHUBBIE OPTaHH3MBI.

Buonorudeckast posib dKUPOB, UX HCIIOIB30BAHKE B OBITY H MPOMBIILIEHHOCTH.
Cunrernyeckue moromue cpeacrsa — CMC (neTepreHTsl), X NIPeHMYIIECTBA U
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HEeJ0CTaTKH.

Tema 4.7. OcHoBHOe coaep:kaHHe OK 01
Obmee MOHATHE XUMHHU Teopernueckoe oGyuennue OK 02
BEICOKOMOJIEKYJISIPHBIX

coenunenui. I Tomumepsr B
Me THITHHE.

Buooprannueckue coenuaenus. [[pumenenue 1 OHOIOrHIecKas poJib YIJIEBOIOB.
OKuCIIeHHe YIIIEBOI0B — HCTOYHHMK SHEPTHUH JKUBEIX OpranusmoB. O0nacTu IpuMeHeHH
aMUHOKHCIOT. [IpeBpaiienust OeJIKOB ITUINHM B OpraHu3Me. buonorunyeckue QyHKIMH OSTKOB.
buonorudeckre GyHKITHH )KUPOB. POk OpraHudeckoi XUMHUH B pENICHAN MpodIieM
mUIeBoi 6e3omacHocTH. [[puMeHeHHe OpraHMYecKUX BEIECTB B IIPOMBINIIEHHOCTH
HyxaemHOBBIE KHCIOTHI: cOCTaB U cTpoeHue. CrpoeHue HykiIeoTH10B. COCTaR HYKJIEHHOBBIX
kucnot (JIHK, PHK). Pons HYyKITEMHOBEIX KHCITIOT B JKH3HEAEATEILHOCTH OPraHH3MOB.
ITpoM3BOICTBO OPraHMYECKUX BEIECTB: MPOU3BOACTBO METaHOMIa, epepadoTka HedTH.
[TomuaTHIIEH KaK KPYIMHOTOHHOKHBIH MPOLYKT XUMHYECKOTO IIPOU3BOJICTBA. [[pMeHeHu e
stunena. [ [pou3BoAcTBO M IpUMEHEHHE KaydyKa U PE3HHBI.

CuHTeTHYeCKHE H HCKYCCTBEHHEIE BOJIOKHA, MX CTpOeHUe, cBoiicTBa. [IpakTiueckoe
HCIOJIb30BAHUE BOJIOKOH.

CHHTeTHYEeCKHE IJIEHKH: H30JISIHS IS IPOBOAOR, MEMOpaHBb! JI OIPECHEHHUS BOJIBL,
3aIIUTHBIC TVICHKH JIJI1 aBTOMOOMIIEH, IIACTRIPH, XUPYyprudeckue nops3ku. Hopele
TEXHOJIOTHH ﬂaHBI'IEﬁmeFO COBEPHICHCTBOBAHHS ITOJIHMEPHBIX MATEPHAIIOB.

Ponp oprannyueckoi XUMHUHK B PEIIEHHH MPOOJIEM SHEPreTHYECKOH 6e3011acHOCTH, B
Pa3BUTHH MEIHITAHEL, CO3aHUH HOBBIX MATEPUAIOB, HOBBIX HCTOYHHKOB SHEPIUH

(anpTepHATHBHBIE MCTOUHHKH SHEPIHHU)

Hpalcrlmecmne 3AHATHA
Pemenue IPaKTHKO-OPHEHTHPOBAHHBIX 33IaHUH 10 COCTABJICHHIO XMMHYECKUX peammﬁ,

OTPaKAFOIIHAX XHMHYECKYEO aKTHBHOCTh OPIraHMYECKHX COSIMHEHMI B Pa3THUHBIX Cpeaax
(IpUpOIHEIX, OHOOTUUECKHX, TEXHOT€HHBIX).

[IpakTrueckoe 3anarue Ne2
Pemenue 3a1a4 1o ypaBHEHHIM peaKIMi ¢ y9acTHEM OPraHUYECKUX BEIIECTB.

[TpakTudeckoe 3amsaTHe Ne3
Kontposnsnas padora Ne3. CtpykTypa 1 CBOHCTBa OpraHNYeCKHUX BEIECTB.

CamocrosTebHast pa6oTa 00y4aomuxces

PedeparuBHEIe COOOMIEHHUS 1O TEMaM:

[TpuMeHeHHe OPraHUYeCcKUX COeIMHeHUI B MEIHIIUHE.

XuMus U 3JOPOBEE: IEKAPCTBA KAK XHMHOTEpAIIEBTHYECKHE ITpeIIapaThl.
I"opMOHBI KaK OHOJOTHMYECKH aKTHBHBIE BEIECTBA, BHIIOIHSIIONHME SHAOKPHHHYIO
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I PErYJISIHIO XJKU3HEACATEIEHOCTH OpranM3Ma

Pasnen 5. Kunern4eckne H TepMOIHHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHNS XHMHYECKHX PeaKIuii

Tema 5.1.
Kunernueckue
3aKOHOMEPHOCTH
MPOTEKaHUA XUMHIECKHX
peaxiuii. PapHoBecue
XUMHMYECKHX PeaKiii.

OcHOBHOE comep:kaHue

Teopernueckoe o0yuenne

Xumuyeckue peakuun. Knaccudukaiys XuMHIeCKHX peaknuii: mo (hazoBoMy cocTaBy
(roMOTeHHBIE U TETEPOTEHHEIE), 110 HCIIOIB30BAHUIO KAaTATH3aTOPa (KaTATHTHIECKHE 1
HekaranuTHdeckue ). CKOpOCTh PeaKIlHH, €€ 3aBUCHUMOCTE OT Pa3IMYHbIX (aKTOpOB:
IPHUPOEI PEArHPYIOMINX BEINECTB, KOHIIEHTPAIIMH PearHpyIONIHX BEHIECTB, TEMIIEPaTypPhI
(mpaBuno Bant-I'odda), nmomany peakIIHOHHOM IIOBEPXHOCTH, HATHYHS KaTaIM3aTopa.
Ponp xaranuzaTopoB B IpUpoJIe U IMPOMBIIIIIEHHOM IIPOM3BOACTBE. DHEPrisl aKTHBALIHH.
AXTHBMPOBaHHEINH KoMIutekc. Karanusarops! 1 karanus. Ponp karanu3aTtopos B mpupoje u
IIPOMBIIIIJIEHHOM IIPOHU3BOJICTRE.

Knaccuduxaiiya XUMHIECKHX PeaKIHii: 10 TeIoBoMy 3 hekTy (3K30TepMHYECKHE,
DHIOTEPMHUYECKHE), 00paTuMocTH (0O0paThMsbie H HeoOpaTtumMele). Tertosie 3(hheKTE!
XHMHYECKHX peakiui. Tepmoxumuyeckue ypaHeHHss. OOpaTHMOCTh peakitiii. XuMHYecKoe
PaBHOBECHE U €I'0 CMEINEHHE 1101 ICHCTBUEM PA3HYHBIX (haKTOPOB (KOHIICHTPAIHS
peareHTOB MJIM NPOJYKTOB PEAaKIMH, 1aBJICHHE, TEMIIEpaTypa) I CO3JAHUS OIITHMAIbHBIX
YCJIOBHH IPOTEKaHUA XUMHYECKUX MpoeccoB. [loHaTHE 00 SHTATBINH U SHTPOIIHH.
Oneprus ['n66ca. 3akon ['ecca u cieacTBus U3 Hero. Posib cMelleH s paBHOBECHS B
TEXHOJIOTHYECKHX ITpolieccax

| G0

IlpakTH4eckHe 3aHATHS

H3yyenue 3aBUCHMOCTH CKOPOCTH XMMHUUYECKOH PEaKIMK OT KOHIICHTPAIHH Pearupyromux
BEIIECTB U TEMIEPATYPHI.

Hccnenopanye 3aBUCUMOCTH CKOPOCTH peaklMH 0T KOHUeHTpauun. OnpeieneHue
KOHCTaHTBI CKOPOCTH PEaKLUH rpahuIecKuM METOIOM.

MccnenoBanne 3aBHCHMOCTH CKOPOCTH PEAKITHH OT TeMrepatypsl. Pacuer sHepruu
AKTHUBALUH PEAKIMH.

[Mpunamun Jle Iarense. BausHue paznuyHbIX (GaKTOPOB HAa M3MCHEHHE PABHOBECHS
XMMHYECKHX peaklii. 3aKOH ACHCTBYIOINMX MAacC U KOHCTaHTa XMMHYECKOT0 PABHOBECHL.
PacueTsl paBHOBECHBIX KOHIEHTPAIMH peardpyIouX BEIIeCTB U IPOIYKTOB PeaKIlyii.
PacueTs! TennoBoro 3¢ dexTa peakiyy. Pemenue npakTHKO-OpUeHTHPOBAHHEIX 3aIaHyii Ha
npuMeHeHue npuHnmna Jle-Ilarense U HaX0X AeHHs HAPABJICHUSI CMEIICHHSA PABHOBECHS
XMMHYECKOH peaKkUrH U aHaIu3 (aKTOpPOB, BIMAIOIUX HAa CMEIIEHHE XUMHYECKOTO
PaBHOBECHS

ITpakTrueckoe 3ansitue No4

OK 01
OK 02
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Pemenne npakTHKO-OpHEHTHPOBAHHBIX 3aJaHHIA Ha aHAIKU3 (DAKTOPOB, BIMSIONIMX Ha
H3MEHECHHE CKOPOCTH XHMHUYECKOM peakiun

IIpakTrueckoe 3ausaTre NeS
Pemenue 3ananamii 1o TepMOXHMHYECKUM ypaBHeHHIM. [Ipumenenve npunnmma Jle

ITlarense.

IIpakTiyeckoe 3ansitue Neb
Kontpossnas pabora No4. CKoOpocTh XUMHYECKOH PEaKIHH U XHMHIECKOe PABHOBECHE.

Pa3zjen 6. lucnepcubie cHCTEMBbI

Qo

Tema 6.1.
JlucniepcHble cCUCTEMBI H
(haKTOpEI KX YCTOHYHBOCTH

OcHoBHOE COACPKAHHMC

(=

Teopernueckoe odyueHmne

[\

Jlncnepcuere cucremsl. Komnounnsie cuctemsl. Merunnsie pactBopsl. PacTteopenne Kak
(du3HKo-xuMHIecKHii porecc. PacTBopsl. CriocoObI PUTOTORIEHHS PACTBOPOB.
PactBOpuMOcTE. MaccoBast 10151 pacTBOPEHHOr0 BemmecTBa. [IpeaesHo J0Iy CTHMBIE
KOHIIEHTPALIMH M MUX HCII0JIb30BaHHE B OLIEHKE SKOJIOTMYecKoii 6€30IacHOCTH.
Knaccuukanms qUCepcHbIX cUcTeM 1o coctaBy. CTpoeHHe H (aKTOPhI YCTOHYHBOCTH
JUCIIEPCHBIX CHCTEM.

IIpakTHYecKHe 3aHATHS

Pemenue NpakTHKO-OPHEHTHPOBAHHEIX PaCYETHBIX 3a/IaHUH Ha TUCIIEPCHBIE CHCTEMEI,
MCIIONB3YEMBIE B OBITOBO H IIPOM3BOACTBEHHOM JICATEIHLHOCTH YEJIOBEKa, C MO3UIHI
9KOJIOTHYECKOI 6€3011acCHOCTH IOCIIEICTBHI M I'PAMOTHBIX PEINeHUI MpobIeM, CBI3aHHEBIX C
XUMHEN.

PacriozHaBaHHe HCTHHHBIX PACTBOPOB, KOJUIOH/IHBIX PACTBOPOB M IPYOOAMCIIEPCHEIX
cucreM. CtpoeHue MuUIe/TEL. PaccerBaHue cBeTa MPH MPOXOKIEHHH CBETOBOIO ITyUKa depes

ONTHYECKH HeogHOpoaHyIo cpeny (addexra Tunans).

IIpakTryeckoe 3ausaTae No7
Pemenne nmpakTHKO-OpHEHTHPORAHHBIX PACUETHEBIX 3aaHUIl Ha IIPUTOTOBIICHHE PACTBOPOB U

JUCTICPCHEIX CHCTEM.

[IpaxTryeckoe 3ansatue Ne§
KontpossHas pabora NeS. JlucniepcHbie CHCTEMEL.

CamocrosaTeabHas paboTa 06yJyalomuxcs

PedeparusHsie cooOImMEeH s 110 TEMaM:

JucnepcHas cucteMa B MeIHUITHHE.

CycneHsuH Kak JUCIepCHAs CHCTEMa H JIeKapCTBeHHas (hopma.
IIpyMeHeHHe CyCNeH3H H DMYJIbCHIL B MeTHITHHE.

OK 01
OK 02
OK 07

Paznen 7. KauecTBeHHbIe peaKIHH 00HAPYKCHHSI HEOPTaHHYECKHX H OPraHHYECKUX BEIIECTB
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Tema 7.1.

O06Hapy:xeHue
HEOPraHHYeCKUX KaTHOHOB
Y aHHOHOB.

OcHoBHOE conep:ranne

IIpakTuvyeckne 3aHATHS

KayecTBeHHBIE XMMUYECKHE PEAKIAH, XapaKTepHbIe /U1 0OHapY/KeHHs HEOPTAaHHIECKUX
BEIIECTB (KATHOHOB M aHHOHOB). COCTaBICHHE ypaBHEHHH peaKimii 0OHapY:KeHHs KATHOHOB
I-VI rpynim u aHHOHOB, B T.4. B MOJIEKY/IPHOM W HOHHOM (opmax. Peakimn o6HapyskeHus
HEOPraHMYEeCKHX BEIECTB B PEATbHEIX 00BEKTaX OKPYKAKOIIEH CPEeIbI.

KauecTeHHEIE XMMHYECKHE PEaKIIMH, XapaKTepHbIe I 00HAPYKEHHA OT/IEIbHbIX KIacCOB
OpraHHYeCKHX COEIMHEHHMI: ()EHONOB, AllBJICTHIOB, KPaxMaia, YKCYCHOM KHCIIOTHI,
AMHUHOKHUCIIOT | 1p. JleHaTypanus OejKOB IIpH HarpeBaHUH, [IBETHBIE PEaKIHN OEIKOB.
CocrapiieHHe Ka4eCTBEHHBIX PeaKIyii 0OHAPYKEHHA OPraHMYECKHX COEIMHEHUIT OT/IeIbHBIX
KJIACCOB.

[IpakTrueckoe 3auaTue No9
OOHapyxeHHe HeOPraHWYECKHX KaTHOHOB M AHHOHOB.

IIpakTiaeckoe 3ansaTie Nel(Q
OG6Hapy:KkeHHe OpraHMYIECKHX BEMIECTB OTACIBHBIX KJIACCOB C MCHOIb30BaHHE KA9eCTBEHHBIX

pEaKLyi.

OK 01
OK 02

IIpodeccnonannLHO-OpHEHTHPOBAHHOE COEPKAHTE (COMEPRAHME NPHKIIATHOIO MOLYJIS)

42

Paspen 8. Xumusi B 6bITY H IPOU3BOICTBEHHOM JeATEILHOCTH YeJIOBEKA

Tema 8.1.

XUMHUSA B OBITY U
IIPOU3BOICTBEHHOM
JIeSITeJIbHOCTH YeJIOBeKa

OcHoBHOe coaep:kanue

=

Teopernyeckoe oGyuenne

Okonoruyeckas 6e30MacHOCTE MMOCIIEACTBHIA OBITOBOM M IPOM3BOICTBEHHOH JeATeIPHOCTH
4eIoBeKa, CBI3aHHasd ¢ epepaboTKOoM BelecTB; MOUCK M aHAIN3 XHMHIECKON HH(BOpMAaIHH
M3 Pa3IHYHbIX UCTOYHMKOB (Hay4Has M ydeOHO-HaydHas JTUTEepaTypa, Cpe/cTBA MacCOBOM
uH(popmanum, cete Murepner u apyrue). Keiicsl (¢ yaerom Oyaymeii podeccHoHansHOM
JeATETbHOCTH) Ha aHAIH3 HHPOPMAITHH O TIPOM3BOICTBEHHOM JeATeIbHOCTH YeIoBeKa,
CBA3AHHOM ¢ nepepaboTKOM U IOTYyYEHHEM BEIIECTB, a TAKIKE ¢ IKOJIOTHYECKOH
0€30MacHOCTEIO.

IIpakrHyeckue 3aHATHS

OKonoruyeckas 6e30MacHOCTE MOCHEACTBUM OBITOBOM M MPOH3BOACTBEHHOMH JESITEIEHOCTH
4eJI0BEKa, CBA3aHHas C nepepaboTKOM BEMIECTB; NOMCK M aHATH3 XUMHUYECKOH HHOpMAIUK
U3 Pa3IMYHBIX HCTOYHHKOB (Hay4yHas M ydeOHO-HaydHas TUTeparypa, CpecTBa MacCOBOH
unpopmarmm, ceth MaTepHeT M pyrue). Keiics! (¢ yaetom Gymymeii npoheccHoHambHOM
JeATEIbHOCTH) Ha aHaTH3 HH()OPMAIIHK O MPOU3BOICTBEHHOMN JeSTeIbHOCTH YeI0BeKa,
CBSI3aHHOM C IIepepaboTKOM U MOIYyYeHHEM BEIIECTB, a TAKIKE C HKOJOTHIECKOH

OK 01
OK 02
OK 04
OK 07
[IK 2.5
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OezonacHOCTRIO. 3amMTa Kefica: [IpejcraBnenne pe3yabTaTOB PEINEHH S KeHCOB
(BBICTYIUIEHHE C IIPE3CHTALIHEH)

IIpakTnueckoe 3ansaTre Nol 1 2

3amura Ketica: Bo3elicTBHe JeKapCTBEHHBIX MPENapaTtoB U BPEAHLIX XUMHYECKHX BEIIECTB

Ha opraHusM (apmarierra.

CamocTosiTeibHas paGoTa 00yyamuxes 2

llowck v anamm3 XuMHIECKOH HHPOPMALMH K3 Pa3IMYHEIX HCTOYHHKOB (Hay9Has U yueGHO-

Hay4dHad JUTeparypa, CpeIcTBa MacCoBOM nH(popMaruy, cets MHTepHET 1 ipyrue) no teme

Kkefica. [loaroroeka npesenranus 1o TeMe Keiica. [Ipejictapienue pesyasTaToB pemeHus

KEHCOB.
Pasnen 9. HecnenoBanne n XuMngecknii anamm3 00beKkToB GHochepnl 34
Tema 9.1. OcHoBHOE conepkanue 4 OK 01
Ocnoppl 1abopaTopHO MpakTHyeckue 3aHsTHS LIK:2.5
TIPAKTHKH B Jlaboparopuast nocya u XUMHYecKHe peakTHBbl. OCHOBHEIE TaGOpaTOPHEIE OIEPAITHHL.
MPOheCCHOHATE HEIX Jlaboparoproe obopyaosanue. TexHHKa 6e301aCHOCTH U TpaBuIia paboThl (IIOBEICHNS) B
MabopaTopHsX naboparopu. BEIMONHEHHE THITOBBIX PACYETOB [0 TEMATHKE SKCIIEPUMEHTA (BEIXO]

IPOJYKTA PEaKIliK, Macca HaBeCKH, 00beM pactBoputels). OOpaboTKa JAaHHBIX, AHAINU3 U

OLICHKA KX JIOCTOBEPHOCTH (BBIYMCIICHHE CPEIHErO 3HAYCHHS SKCIIEPUMEHTAIBHBIX JAHHBIX,

norpemHoct). [Ipejicrapnenre pe3yabTaToB SKCIIEPHMEHTA B pa3nuHoi (opme (Tabmia,

rpaduk, oTyer, J0KIaI, Ipe3eHTalHs).

IIpakrugeckoe 3ansTue Nel2 2

Pemenue 3ananuii mo 06paboTKe NaHHBIX, AHAIM3 U OLEHKA HX JOCTOBEPHOCTH.

IIpaktuueckoe 3ansatue Nel3 2

Pemenue 3a/1a4 Ha BEIXOJT IIPOIYKTOB PEAKIAH.
Tema 9.2. OcHoBHoOE comep:kanue 8 OK 01
XUMHUYECKHIA aHAM3 P00 | Teopermueckoe oGyueHmue 3 OK 02
BOJIBI KayecTBeHHEIH XHMHUYECKHET COCTAB IIPOIYKTOB IHTaHHs. BemecTsa, Gpatscuduimpyroniie OK 07

IPOYKThI MUTAHKSA, H BEMICCTBA, 3arPA3HAIONINE IPOIYKTHI uTaHus. OnpeneneHue IIK 2.5

3arpA3HAIOIINX XUMUYECKHX BEINECTB B IPOAYKTAX IMHTAHHSA, OIPE/IE/IEHHE BEIECTB, HE

3asBJIEHHBIX B COCTAaBE MPOIYKTOB ITHTAHMS.

IlpakTHYyecKkne 3aHATHSA 6

2

IIpaktrueckoe 3anstue Neld
Pemmenne npakTHKO-OPUEHTHPOBAHHBIX 3aJaHUI HA PaCUeT KOHIEHTPALHH 3arPA3HAIOIIHX

BCIICCTB.
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IMpakrraeckoe 3ansTue NolS
Cr10coGbI BEIpaKeHHe KOHIEHTpaIlMK PacTBOPOB. IIPUTOTOBNEHHE e3MH(PHIEPYIOIIHX

pacTBOPOB.

[paktuueckoe 3auaTHe Nel6
XUMHYECKHE MPOIECCHI, YCTPAHIIOMHE KeCTKOCTE BOJBI

Tema 9.3.
XHUMU4YECKHH KOHTPOJIb
KauecTBa MPOIYKTOB
U TaHKUA

OCHOBHOE COfIep:RaHHE

TeopeTnueckoe 00y4eHue

KauecTBeHHBI XUMHYECKHH COCTAB MPOIYKTOB MHTaHMs. BemecTpa, Ganbcupuimpyronme
TIPOJLYKTHI ITUTAHHS, U BEUIECTBA, 3arPA3HAIONINE POJYKTHI UTaHus. Onpe/ieienue
3arpA3HSIONMX XUMHYECKHX BEIIECTB B TPO/IYKTaxX MHTAHU, ONPE/ICTICHNE BENIECTR, HE
3asBJICHHBIX B COCTABE MPOJYKTOB ITHTAHHUI.

IIpakTHYecKHe 3aHATHS

OprauM4ecKue U HEOPraHWIECKHE BEMECTBA, BXOIIIIHE B COCTaB IPOLYKTOB ITHTAHM.
Onpenenenne cocTasa 61110]1 Ha COIEPHKaHHE MaKPO M MUKPORJIEMCHTOB. [I3yuenue
THpeIIoKEHHBIX TIPeTofaparesieM 0110/ Ha IPeIMET XUMHYECKOro COCTaBa, ONpe/IeTICHHe
JI0IIe#i OT CYTOYHOM HOPMBI MAKPO U MHKPO3JIEMEHTOB B YKa3aHHOM OImioze.

Ipaxkrtuueckoe 3ansTue Nel7
Pemmenye 3a1aHuii Ha Ope/ielieHHe IO OT CyTOYHOM HOPMEI MaKpO U MHKPO3JIEMEHTOB B

onrone.

ITpakTuueckoe 3ansTie Nol§
Hccnenopanue IPOAYKTOB IUTAHU Ha HATHIHE YITIEBOIOB.

OK 01

OK 02
OK 07
K 2.5

Tema 9.4.
XUMHYECKHIA aHaIN3 P00
IIOYBEI

OcHOBHOE coiepKaHHe

TeopeTnueckoe o0yueHune

Kraccudukays Mo4s 1Mo BHIY M Ha3HAYEHHIO, MCXO M3 XMMHYECKOTO COCTaBa.
W nenTuduKaryst mpoOH! OYBKI 110 €€ XMMHYECKOMY COCTaBY, OIHCAaHHEe BO3MOKHOCTCH ee
npumeHeHus. TpeGoBaHuA K KA4E€CTBY OYBBI PA3IHYHOIO Ha3HATCHUS. Ormucanue
0COBEHHOCTEH UCIIOF30BAHHUS TI0YB B 3aBUCHMOCTH OT THITOB, CIIOCOOBI yIIydIIeH s
Ka4ecTBa ITOYB B 3aBHCHMOCTH OT HazHaueHHs. O0IacTi HCIIOIb30BaHUs OPraHUYEeCKHX
yI06peHHil B 3aBMCMMOCTH OT Ka4eCTBEHHOTO cocTapd. OmucaHne OpraHuIecKiX
yn0GpeHuii ¥ X IPHMEHCHHE B 3aBHMCUMOCTH OT COCTABA [TOYBEI ¥ €€ PA3HOBHIHOCTH.

IpakTH4ecKHe 3aHATHS
O6nacTy HazHadeHHs (MPHMEHEHMS) OYBBI, UCXOII M3 Ka4YeCTBEHHOTO H KOJHYECTBEHHOTO

cocTapa. AHAIN3 HOPMATHBHOM TOKyMEHTAIMH. POJTb HEOpraHH4eCKIX BEIECTB B KAYeCTBE
MHHepaIbHBIX ya0OpeHuii, ynyamurenei noyssl. CocTaB MHHEPATBHEIX ynoOpeHuii 1 uX

OK 01
OK 02
OK 07
K 2.5
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IIPUMEHEHHE B 3aBHCUMOCTH OT COCTaBA IMOYBBI U €€ Pa3HOBHAHOCTH. B3auMOCBA3b cocTaBa
yI0OpeHHii ¥ MX BIMSHHS Ha BEIeTATHBHbIE CBOMCTBA M TUIOIOHOIIECHHE PACTEHHIA.

IMpakTuyeckoe 3ansTie Nol9 2

Pemenye 3a1aHMiA 110 ONIpEIEIEHHIO COCTABA MUHEPATBHEBIX YI0OPEHHI H X NIPUMEHEHHE.

[Ipaktrueckoe 3ausTre Ne2(0 2

Onpenenenre pH BOIHOM BBITSKKH TOYBBL
Tema 9.5. OcHoBHOE cojiepKaHHE 10 OK 01
HUccnenopanue 00LEKTOB Teopernyeckoe o6yuenne 2 OK 02
Grocepsr Y4eGHO-HCCIeIoBATeIbCKUI MPOCKT B 00JIaCTH UCCleoBanus 00bekToB Grocdepst. O630p OK 07

TeM y4eOHO-HCCIeI0BaTeNbCKHX MPOSKTOB. AJITOPUTM BEHIOMHEHHS NpoekTa. OnpeneneHue K 2.5

npo0OeMsl Mccaen0Banus. MeTopl oKcKa, aHaru3a # 00paboTku HHPOPMAIHH O TIPOEKTE

B Pa3JMYHbIX HCTOUHUKAX.

IIpaxkTuyeckne 3aHATHS 8

OO6ocHOBaHHE aKTYalILHOCTH BHIOPAHHOH TeMbl. BrisiBIIeHHe TIPOGIeMbI HCCIIEI0BAHHS.

Br160op 00BEeKTOB M METOIOB HccieJoBanus. [JocTaHOBKa 1iesieil U 3a1ay HCCieI0BaHM.

Ompeznenenue npoAayKTa ucciepopanus. OnpeneeHne 5TanoB U COCTABICHHE IIIaHa

HCCIIEIOBAHUSI.

IIpakTuueckoe 3ansture Ne2 | 2

Pemenwe 3ananuit Ha pacueT KOIHYECTBA KOHIICHTPAIIMH BPEIHBIX IIPUMECEH B BO3IyXe

MOMEIICHUIA.

IIpaxkTuueckoe 3anaTue No22 2

Pemenue 3anannif o ompeIe/IeHUIO NPeielIbHO JIoNycTUMBIX KoHterTparii (ITK).

[TpaxTHyeckoe 3ansTue No23 2

Pabota najg MuHE-TIpOoeKTOM Ha TeMy ««VccneiopaHye KayecTBATHTHEBOM BOIBINY

Ilpaxtryeckoe 3ausTie No24 2

3anmmra MHHH-IIPOEKTa Ha TeMy ««lcceoBanne KaueCTBAMThEBOM BOIBIY
KonHcynpranuu 2
IIpoMe;KyTOUHAS arTecTaiys 1Mo JUCIMIUIHHE (SK3aMeH) 6

144

Bcero
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3. YCJIOBMSI PEAJIN3AIIAU ITPOT'PAMMBI YYEBHOM
AU CITUILIUHBI

3.1 TpeGoranus x MaTepHANbHO-TEXHUYECKOMY O0ecrnedyeHnIo

Peanusanust yae6HOM ucIumIHEL! TpebyeT Hamuuus yueGHOro kabumera
«X UMUK

ObopynoBanue yueOHOT0 KabuHeTa:

Y4eOHO-TIPOrpaMMHas JIOKyMEHTALIHSL: NpUMEpHast yaeOHas nporpamMma, paGoyast
ydeOHasi IporpaMma, KaleHaapHO-TeMATHYCCKIN MITaL.

Jlocka kiraccHag

Cton u cTyn st npenonasaresis
CTOJIBL M CTYNBS IS CTYICHTOB
[xad s peakTrroB

[lxag 1t HHCTPYMEHTOB U pudOpoOB
MuxkponaGopaTtopus

B S s b B =

Texuuueckue cpencrpa 06yueHus:

1. Kommsrorep
2. MyneTumenuitnas ycTaHOBKA,

Obopynosanue mabopatopus u paGounx Mecr:

Kanbkynsropsr

Bechl paBHOIUIEYHEIE, pyUHBIE

PasHogec

[ImuTka snexTpudeckas

bans Bonsgnas

Tepmomerp xummueckmii

Cerku MeTamnyeckre ac6ecTHPOBAHHbIE

HItaTuB MeTammrdeckuii ¢ HAGOPOM KOJEI[ | JTAoK

HlIrarus st npobupok

10.Criuproska

11.Apeomerp

12.J1abopatopuas mocyna

13.Tabnuna «Ileproauyeckas cucTeMa 3IeMeHTOR . K. Menneneesay

14.Tabnuua «Dnekrpoxummyeckmii PAA HATIPSKEHUM METaILIORY

15.Tabnuma «Pactsopumocts COJICH, OCHOBAHUIA, KMCJIOT B BOJEN

16.KommuexT Tabiui mo xumuu nem. «Crpoenue BemecTna. Xumuueckas
CBSI3b»

17.Heopranuueckme BCLIECTBA, PEAKTUBEI, HHAUKATOPHI COTTIACHO IIporpamme
Y4eOHOM JTUCUMILTHHEL.

s B Ba s L Rare
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3.2 Undopmanmonnoe obecnevyenue peanuzawuu nporpamMmboi:

OcHoBHbIC 21€KTPOHADIC H31aHU
" Xumus: 10-if knace: YIIyOIEHHBIA ypoBeHD | y4eOnuk / B. B, Epemun, H.
E. Ky3emenko, B. U, Tepeunn [u np.] ; nox penaxmueii B. B. Jlynuna. — 10-¢ usp,, cTEp.
— Mocksa : Tlpoceemenne, 2023, — 446 ¢. — ISBN 978-5-09-107226-6. — Texcr

JNICKTPOHHBIA // Jlanp JICKTPOHHO-OMONIMOTeUHAs  cHetema,  — LTRL:
https://e.lanbook.com/book/334892
2. Xumust: 11-it knace: YryOnénHbIi ypoBeHs yueOnuk / B. B. Epemun, H,

E. Ky3bmenko, A. A. Hposnos, B. B. Jlynun : nog penaknueit B. B. Jlyauna. — 10-¢ H31.,
crep. — Mocksa : [lpocselenne, 2023, — 478 C. — ISBN 978-5-09-107469-7. —
Texer:  osnexrponubi //  Jlanp SJICKTPOHHO-OuGANOTEUHAs  cheTema, — URL:
https://e.lanbook.com/book/334904

,HOHOJ]HHTEJ]BHLIQ HCTOYHHKH

. Poccuiickas Meneparus, 3akoHbLDeepatbHEL 3aK0m 0T 29, 122012 N
273-D3 (pen. ot 17.02.2023)"06 obpasoBanun B Poccuitckoi ®eneparmu”(c usm., u Jo1l.,
BCTyn. B cuny ¢ 28.02.2023)URL: ®edepansrwii saxon om 29.12.2012 N 273-D3 (ped. om
04.08.2023) "06 obpasosanuy e Poccuiicroii @edepayy” {KoncynomanmlITnioc} // Pexciy
Aoctyna: Konceysbrarllimoc: cipaounas MpaBoBas cucTeMa — TeKCT: aneKTpOHHLIH,

& Xumus: 10 knace: 6azoBbiii YPOBEHb : yueOHuk / B. B, Epemun, H. E.
Kysbmenxko, B. M. Tepennn [1 1p.] ; noa peaakumeii B. B. Jlynuna. — 9-e u3p,, cTep, —
Mocksa : Ipocsemmenne, 2022, — 204 ¢. — ISBN 978-5-09-087935-4. — Texker
NEKTPOHHBIH // Jlanb : 3NICKTPOHHO-OnOMoTeunas ciucrema, — URL:
https://e.lanbook.com/book/335] 59
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4.KoHTpoJIb M OUEHKA Pe3yJbTATOB OCBOEHHS 06IIE0Gpa30BATEbLHOI
AUCHHITHHBI

Kontpons  m  omenka  pesynpTaToB  OOyYeHHsI  OCYIICCTBISETCS
MPETIOZIABATENIEM B IIPOLECCE MPOBEEHHUSI IIPAKTUYECKHX 3aHATHI , TECTHPOBAHMS,
a TaKKE BBINOJIHECHHSA OOYYArOUMMHUCA HHAMBUIYAJIbHBIX 3aJaHui, IPOEKTOB,
HccneioBaHuid. PesympraTel 00y4eHHs OIPENessifoT, YT0 00YyYarOIIMecs] TOIKHEL
3HaTh, IOHKUMATh U ICMOHCTPUPOBATH 110 3aBEPIICHUN U3YUEHUS JIUCLIMILUIHHEL.

Hist popMUpOBaHys, KOHTPOJIS M OLEHKH PEe3yJbTATOB OCBOEHHS yd4eGHOM
JUCLMIIIMHBI HCTIONB3YETCS CHCTEMA OLICHOYHbIX MEPOIIPHSITHMA, [IPEICTABIISIONIAs
co0Ol KOMIIEKC y4eOHBIX MEpOIPUSITH, COTIACOBAHHBIX C Pe3yIbTATaAME
00yuenust ® cHOPMYIHMPOBaHHBIX ¢ yderom @OIOC COO (mpemMeTHbIe
pesynbrarthl 10 aucnumuinae) u @I'OC CIIO.

Monayas / Paznen
[ Tema

Ne Pesyabrart 00yueHus OuenovyHbie MEPONIPHATHSA OK

[ |OcHoBHOII MOaYIB

|Paznen 1.

~ |OcHoBBI
|etpoenns

BEIECTBA

@opmyaupoBaTh 0a30BbIe
TOHATHSI M 32KOHBI XHMAH

1.1 |Crpoenne aromos |Cocrasmars xumuueckue | 1. Teet «Crpoenne aToMOB

XUMHYECKHUX (OopMyIBI COENMHEHUN B |XUMHYECKUX DJIEMEHTOR H
JNIEMEHTOB 1 COOTBETCTBUH CO CTENEHBIO |IIPHUPOIA XUMHYECKOH CBSI3MY.
pUpOIa OKHCJIEHHS] XUMHUYUECKHX 2. 3amauu HA COCTABIICHHE
XHUMHIYECKO ANIEMEHTOB, UCXO/S H3 XAMHYECKUX (HOpMYT

CBA3H BAJICHTHOCTH M JBYXaTOMHBIX COCTHHCHHH

HIEKTPOOTPHIIATEHHOCTH | (OKCHAOB, CYIb(HIOB,
THAPUAIOB | T.I1.).

1.2 (Ilepumomnyecknii | XapakTepH30BaTh ITpaxTuko-opuentTupoBanuse  |OK 01
3aKOH M TadIMIA |XUMHUYECKUE JIEMEHTEI B |TEOPETHYECKHE 3a0aHNs Ha OK 02
JL.W. Menneneera |COOTBETCTBHH C UX XapaxkTepu3anuio XUMHYECKUX

HIOJIOKCHUEM B NEMEHTOB: «MeTamudeckue /
MEPHOJNYECKONA CUCTEME  |HEMETAITMYECKHE CBOMCTBA,
XUMHYECKHX 3JIEMEHTOB DIEKTPOOTPUIATEIBHOCTE U
JI.HU. Menneneera CPOJCTBO K 3IEKTPOHY

XUMHYECKIX IEMEHTOB B
COOTBETCTBUE C UX
JIEKTPOHHBIM CTPOCHUEM 1
MOJIOKEHHUEM B IIEPHOIHUYECKOMN
CHCTEME XMMHYECKHX
aneMenToB .M. Menaeneenay.
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ABHEHUS 1 |

_ |xmmmveckne peaxumm

XUMHYECKUX
peakmuii

CocraBisite peaknun
COCTTUHEHUS, PA3IOMKEHHS,
oOMeHa, 3aMeneHus,
OKHUCIIHTEJIEHO-
BOCCTAHOBUTENILHEIE
PEaKul 1 peaKiuu
KOMILICKCOOOpasoBanus (Ha
IpUMepe
T'HAPOKCOKOMITIIEKCOB
AIIOMUHUS U ITTHKA) ¢
Y4aCTHEM HEOPTaHHYECKUX
BEILECTB

1. 3agaun Ha cocrasiieHne
YPaBHCHUN peaKImii:

— COCITMHEHUS, 3aMEIICHHUS,
pasnoKeHusa, 0OMEHA W peaKIiuii
C YJaCTHEM KOMILIEKCHBIX
COCIMHEHHH (Ha IpHMepe
THAPOKCOKOMIIIEKCOB
QTIOMHHUS ¥ [UHKA);

— OKHCIINTEIILHO-
BOCCTAHOBHTEILHBIX PEaKIluii ¢
UCIOIB30BAHNEM METOIA
SIIEKTPOHHOrO Oananca;

— € Y4acTHEM KOMILIEKCHBIX
COCTMHEHWI (Ha prMepe
THJIPOKCOKOMITTICKCOB IHHKA 1
ATFOMUHUA).

2. 3amaun Ha pacyeT
KOJIMYECTBEHHBIX
XapaKTCPUCTHK MTPOAYKTA
PCAKITHH COETUHECHMST; MACCOBOI
U1 00BEMHO# T0JIM BBIXOIA
IIPOAYKTA PEaKIHH COCTHHEHNS
OT TEOPETHYECKH BO3MOKHOTO;,
OOBEMHEBIX OTHOICHHIA TA30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTHK MCXOTHBIX
BELIECTB U IPOJYKTOB PEAKIIU,
Macchl (00beM, KOJIHYECTRO
BEIIECTBA) IPOAYKTA PEaKI[n,
€CIIH OTHO U3 BEIIECTB JaHO B
BHJE pacTBOpaA C OIPEACIECHHOM
MaccOBOH 10JI€H pacTBOPEHHOTO
BEIIECCTRA.

TOK 01
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2.2 |Onexrponutryeck | COCTaBIATE ypaBHEHUS 1. 3apmanns Ha cocTaBicHUE OK 01
ast JUCCOLMAIHS ¥ | XUMUYECKUX PEAKITAN MOJIEKYJIIPHBIX U HOHHBIX
MOHHBIA OOMEH  |MOHHOTO 0OMEHa ¢ PEaKIHi ¢ y4acTHEM OKCHJIOB,
y4acTHEM HEOPraHWYEeCKHUX |KHCIIOT, OCHOBAHMIL U COeit,
BEIIECTB HOHHBIX pEakIuii THIpOIH3a
COJIEH, yCTAHOBIICHHUE
M3MEHEHUS KUCTIOTHOCTH CPEJIBL.

3 [Paspen3d.  |Hceaenosats crpoenne u |Konrpoiwnas padora

Crpoennen  |cBoiicTB i KCROHCTE
CBOWCTBA  |HEOPrAHHMECKHX BELIECTB |BELECTR
HeoprammeeKu -
|Bemeers = . .
3.1 |Knaccuduxanus, |Knaccupuuumporars 1. Tect «Homenknarypa u OK 01
HOMEHKJIATYpa ¥ |HEOPraHMYECKHE BEMIECTBA |HA3BAHME HEOPTaHHYECKUX
CTpOCHUE B COOTBETCTBUH C UX BEIIECTB UCXO/Is U3 UX
HEOPraHUYeCKUX |CTPOCHUEM XUMHAYECKOH (HOpMYIIbI MIH
BEIIECTB COCTABJICHUE XUMUYECKOMH

(hopMyITEI ICXO/Is N3 HA3BAHUS
BEIIECTBA 10 MEKIYHAPOAHOMN
UIIH TPUBHATBHOMN
HOMEHKJIATypey.

2. 3agaun HA pacueT MacCOBOM
JIOJA (MAcChl) XAMHUYECKOTO
AJIEMEHTA (COCAMHECHHA) B
MOJIEKYJIE (CMECH).

3. [IpakTHyecKkue 3ajasns 1o
KIaccu(puKanuu, HOMEHKIATYPe
W XMMHYECKMM (popmymnam
HEOPraHMYECKUX BEIIECTB
Pa3MYHBIX KITACCOR.

4. IlpaKTHyeCcKue 3aJaHus Ha
ONPEACIICHNE XUMUYECKOH
AKTHBHOCTH BEIIECTB B
3aBUCUMOCTH BUIa XUMHAYECKOH
CBSI3M U THUIA KPUCTAIUTHYECKOH
PELIETKH.
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3.2 |Dusuxo- VceranarauBaTh 1. Tect «OcoOeHHOCTH OK 01
XAMUYECKHE 3aBUCHMOCTE (PU3UKO- XMMHUYECKUX CBOMCTB okcuaoB, |OK 02
CBROMCTBA XHMHYECKHX CBOHCTB KHMCJIOT, OCHOBAHHUIA,

HEOPraHMYECKUX |HEOPraHUYEeCKHX BEIIECTB  |aM(OTEPHEIX THAPOKCH/IOB 1
BELLECTB OT CTPOEHUS ATOMOB U COTIE».
MOJEKYJI, a TAKXKC THITA 2. 3amaHns HA COCTABIICHUE
KPUCTAIITMYECKON PEINETKHA ypaBHEHMUIT XIMAYECKHAX
peaknuii ¢ y9acTHEM IIPOCTHIX 1
CIIOYKHBIX HEOPTAHUYECKUX
BEIIECTB: OKCH/IOB METAJIJIOB,
HEMETA/UIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAHUUYECKHX
KHCJIOT, OCHOBAHUN |
aM(OTEPHBIX TUAPOKCHJIOB,
HEOPraHNYEeCKUuX COJICH,
XapaKTEPU3YIOLIMX UX CBOICTRA
U C110cO0bI MOJTYYESHHS.
3. IlpakTUKO-OpUEHTHPOBAHHEIC
TCOPETUUECKHUE 3a1aHus Ha
CBOMCTBA U NOJyUYECHUE
HEOPraHMYEeCKUX BEIECTB.

3.3 |TIpou3BOACTBO OB6ocHOBBIBaTE 3HaUeHHe U |[IpakTuko-opuentupoBannsie  [OK 01
HEOPraHU4YeCKUX |IPUMCHCHUE 3aaHus 110 COCTABICHMIO OK 02
BEIIECTB. HEOPraHUYECKHX BEIIECTB B | XMMHYCCKUX PCAKITHH C
3HaueHuEe 1 OBITOBOH U y4aCTHEM HEOPraHH4eCKUX
OPUMEHCHHE B TIPOU3BOACTBEHHOM BEIIECTB, UCIOIB3YEMBIX U HX
OBITY 1 HA NEATENLHOCTH YeJIOBeKA NX |MACHTH(QUKAIMN 1
IPOM3BOJICTBE (pU3UKO-XUMUYECKAMH TPOMBIIUIEHHBIX CIIOCO00B

CBOMCTBAMU MOJIY4YEHHUS.

4 |Paspend.  |Hccaenomatn c'rpoe'ﬁné u |KonTpoJbHasi paﬁloﬁim :
CTpoeHne u |cBoOMCTBA opraﬂnqeclmx : «CTpoeHne u caoﬁcma
cpoiicrea Bemec'm e 0] rammecmu Bl )

= oprannqeclmx
- Bemem‘n
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4.1

Knacenpukanmus,
CTPOEHHUE U
HOMEHKJIATypa
OPraHHYECKUAX
BELIECTB

Knaccnpuuuponats
OPraHMYECKUE BEIECTRA B
COOTBETCTBHU ¢ UX
CTPOEHUEM

1. 3amanus Ha cocTaBenue
Ha3BaHUN OPraHHYECKUX
COCIHUHEHHH 110 TPUBHAIBHOK
WJIH MEKIYHAPOIHON
CUCTEMATHYIECKON
HOMEHKJIaType.

3amanus Ha COCTABJICHHUE
HOJIHBIX M COKpAIEHHBIX
CTPYKTYPHBEIX (hOpMYII
OPraHUYECKHX BEIIECTB
OTJICTILHBIX KJIACCOB.

3. 3amaum Ha ONPEEICHUE
npocTeieit popmysisl
OpraHudecKOi MOJIEKYJIbI,
HCXOJIS M3 QJIEMEHTHOIO COCTaBa

(B %).

OK 01

42

CpoiictBa
OPraHuYeCKuX
COeIUHECHUH

YcranaBnuBaTh
3aBHCHMOCTE (DU3UKO-
XUMHYECKHAX CBOHCTB
OPraHAuYECKUX BEIECTB OT
CTPOEHMS MOJIEKYJT

1. 3amanus HA cOCTaBICHHE
YPaBHEHUN XUMHYECCKUX
peaxkuuii ¢ yyacTHeM
OpPraHuYeCKUX BEILIECTB Ha
OCHOBAHWU MX COCTaBa U
CTPOEHHSL.

2. 3a1aHud HA COCTABJICHHE
YPaBHEHHN XMMHAYECKHX
PEaKLHi, HIUTFOCTPHPYIOLIUX
XUMHUYECKHUE CBOMCTRA C yUETOM
MEXaHHU3MOB IIPOTEKAHMS
JaHHBIX PEaKkiui u
TCHETHYECKOH CBSI3U
OPraHMYeCKUX BEIIECTB PA3HBIX
KJIaCCOB.

3. PacueTHEIe 3amaun 110
YPaBHEHHIM peakiuii ¢
YYaCTHEM OPTraHUYECKHX
BEILECTB.

OK 01
OK 02
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4.3 |Oprannueckue OGocHOBEIBATE 3HAYEHHE U IlpakTuko-opuentupoanrse  |OK 01
BELIECTRA B IPHMCHEHHE OPTaHUYECKUX |3a/[aHMs [I0 COCTARJIECHHIO OK 02
KU3HEJIESTENLHOC |BEINECTB B OLITOBOI 1

TH YCJIOBEKA.
IIpoussoucTBO M

IIPOU3BOJACTBREHHOM
JAEATEIFHOCTH Y€JIOBEKA X

XUMHYSCKHX pPeaKLui ¢
Y4acCTHEM OpPraHUYECKUX
BCIICCTB, UCITOJIb3YEMBIX IS MX

~_|cHcTeMBbl

I/Icc.uenosau nncnepcnme

CHCTGMLI

- «I{ncn_gpcm:r_e CHCTEMBD»

[IPUMEHCHHUE (HU3MKO-XUMHUECKUMHE UIECHTU(DUKAITIN B OBITY U
OpPraHMYeCKUX CBOHCTBaMH IPOMBIIITEHHOCTH.
BEILECTB B
IIPOMBIIICHHOCTH
5 Pas,men B |Mceaenopats pam{onééﬁe | Ko poJabHas paﬁma ,
 |Kunernyecknc u |u crcopocn, XHMHYECKUX "«Clcopocrb XHMHYECKOI

1 T._epM_onnu?}MM_Hec pemﬂmu o 'Kmm " xumnqeaeoe
Kue: - i = pa HoBECHE»
3AKOHOMEPHOCTH -

|TIpOTeKAHMs
XHMUYECKHX
peaxmuii -

5.1 |Kunetnueckmne Hcenenosate BmusiHme 1. IlpakTuko- OK 01
3aKOHOMEPHOCTH |KOHLEHTpPaIK OPHEHTUPOBAHHEIC OK 02
HPOTEKAHUS PEAarHpPYIOLIMX BEMIECTB M |TEOPETHUYECKHE 3a/IaHNs HA
XMMHUYECKHX TEMIIEPATYPEI HA CKOPOCTE  |aHAIH3 (haKkTOPOB,
peaxmuit XHMHYSCKHX peaKiui BJIMAOIIHNX HA H3MEHEHHUE

CKOPOCTH XHUMUYECKOH
pEaKIIuy.

5.2 |Tepmomunamuuec |Mcciienosars BIUSHIE 1. 3amaun Ha pacuers! Termnossx |OK 01
KHe U3MEHEHHS KOHICHTpanuy |[3(heKkToB xuMuueckux peaxiuii | OK 02
3aKOHOMEPHOCTH | BELIECTR, PEAKIMM CPEbl U |H ONPEIENEHHE THITA PEaKIIK
IIPOTEKAHHS TEMIIEPATy Pl Ha CMELIEHHE | (10 TemIoBoMy 3QdeKTy: 3K30-
XUMHYECKUX XUMHYECKOTO PABHOBECHS | W SHJIOTEPMHUYECKHE).
peaxiuii. 2. ITpakTHKO-OPUEHTHPOBAHHEIE
PasnOBeCHE 3aJaHus HAa IPUMEHCHHE
XHMHYECKHX npuHnuna Jle Ilarense mis
peaxkiuii HaXO)KJCHUSI HApaBJICHUS

CMEIIEHNS PABHOBECHS
XHUMUYECKOHA PEAKIMM M aHAIA3
(pakTOpOB, BAMIIONIAX Ha
CMEILEHUE XUMUUECKOTO
PaBHOBECHSL.

6 [Pazaexn 6. KontpoanHast pagora 1o Teme
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" | mec PranutecKy x|

6.1 |ducnepcasie Pasnmyates netunnpe 1. 3anaun na npurotosnenme  |OK 01
CHCTEMEBI 1 PacTBOPEL, KOJUIOHIHBIC PacTBOPOB. OK 02
(paxTopel ux PACTBOPEI U 2. TIpakTHKO-OpHEHTHPOBAHHEIE
YCTOWIHBOCTH IpyOOIHCTIEPCHEIE CHCTEMEI | pacueTHbie 3a1aHus Ha

Ha OCHOBE XHMHYECKOTO JMCTIEPCHEIE CHCTEMEL,

9KCIIEPUMEHTA UCIIONIB3YEMEIC B OBITOBOM 1
IIPOH3BOACTBEHHOIM
JACATEILHOCTH YEI0BEKA.

6.2 [Mccnenosanne Wcenenopats pusmko- — IIpaktuko- OK 01
CBO¥fCTB XHMHYECKHE CBOICTRA OPUCHTHPOBAHHBICPACUETHEIE
JIUCTIEPCHEIX Pa3IIMYHEIX BHIOB 3a/JaHus
CHCTEM JTHUCIIEPCHBIX CHCTEM

" 7 Pasnea 7. o Hccae,aosan csoncma

 |Kauec TBeHHBIe _ |opranmuecknx m
; peammn : Heﬂprannqecmm BemecTB = i
| OﬁHapy}KeHHﬂ e ncno.ubsonaﬂnem -

_ opraﬂﬂq-ecmnx " 'Icaqecmennmx peamum

|Bemecrs B _ = :
7.1 O6Hapy>1ceHHe Hccnenosats 1. Ilpakruueckue 3amanus OK 01
HEOPraHU4eCKHX |KaYeCTBEHHBIE PEAKIIIHT Ha COCTaBIICHUE YPaBHEHU
KaTHOHOB H HEOPraHMIeCKHUX BEIIECTE  |peakiuii oGHapykeHms
AHUOHOB KaTHuoOHOB [-VI rpymnm u
AHHOHOB, B T.4. B
MOJICKYIAPHORN MOHHOI!
hopmax.
7.2 |OGHapy:kenue Hcenenosats . [Ipaktiueckue 3ananus OK 01
OPraHUYEeCKUX Ka4eCTBEHHBIC PeaKIUu HACOCTABIICHUE
BEUIECTB OPraHMYECKIX COEMHEHUH |KAa4eCTBEHHBIX peaKiuii
OTHEIBHBIX OTJICJIBHBIX KJTACCOB oOHapy keHus
KJIACCOB C OPraHHYECKUX COEIMHEHMIA.
UCIIONIBE30BAHAEM
KaYeCTBEHHBIX
peaxknuii
II |IIpuknaxsoii Moxyn
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Pasneil 8.

Xumus B ﬁmTy "
: nponanoacmeﬂn

0if ieNTeALHOCTH

Ouenupars HOCJICI[CTBHH
OBITOBOI 1 :
IPOM3BOICTBEHHOI
AESITETLHOCTH UeT0BeRa ¢

|3amuTa Keiica (c y‘l(:TOM
6y11ymen npoq)eccnorlanbmm
,ueﬂTeJIbH()cfljl_&_)_

|9eqoBexka  mo3unmii SKOJIOI‘H‘JECKOPI
- = - 6e30nacn0(:"ﬂfl i _ . =
Xumust B Obity u |OnenuBathb mocnencteus — |Keiic (¢ yaerom Oyaymeit OK 01
NPOU3BOJCTBEHHO |OBITOBOI 1 npodeccnoHaNBHOIA OK 02
i MEATEIbHOCTH  |TIPOM3BOICTBEHHOIT JIEATENBHOCTH ) OK 04
YEIIOBEKa JEATCIIBHOCTH YeIoBeKa ¢ | BO3MOKHEIE TEMBI KEHCOB: OK 07
ITO3HIMHI IKOJIOTHIECKOM 1. ITorenienne kmuMaTa u IK 2.5
OezomacHOCTH BEICBOOOMK/IEHHE TA30BBIX
THJIPATOB CO JTHA OKEaHa.
2. bynymue mMaTtepuais As
aBHa-, MaIIMHO- U
IpUOOPOCTPOCHHS.
3. HoBele Matepuansl s
COJTHEUHBIX DaTapeii.
4. JIekapcTBa Ha OCHOBE
PacTUTENBHBIX TTPENapaToB.

9.1 [Pasmen9.1. Hutepnpernpoars 3anuTa yue6Ho- s
HcciTe10Banme H | XHMHYECKHE IPOLECCHI H HCCIIE/I0BATEILCKOTO IIPOEKTA
XHMHYeCKHii SIBJICHUSI B OHochepe |(c yuerom Gyaymeii
aHaam3 o0beKToB| 'npoq)eccuonaslmon =

' onocepnr : neﬂrenbnocm) -

9.1.1 {OcHOBEI BrimonHsTe nonssii mukn | 1. Tunoesre paC‘IeTBI 110 OK 01
nabopaTtopHOit OKCIIEPUMEHTATEHOTO TEMATHKE SKCIICPHMCHTA. IIK 2.5
IIPAKTHKH B HCCIIEI0OBAHNS C 2. 3aa4u Ha BEIYHCIICHUE
npodeccHOHaNEH | COONIFOIEHUEM TTPABHII CpEIHErO 3HAYCHUS
BIX JJa0opaTopusix |Ge30macHoro obpalieHus ¢ |9KCIePHMEHTATBHEIX JTAHHbIX,

BELIECTBAMH U MOTPELIHOCTH.

n1abopaTopHBIM 3. llpencTaBnenue pe3yIbTaToB

oG0Py I0BaHHEM 9KCIEPUMEHTA B PA3IHUHON
(popme (tabmuma, rpaduk,
OTYET, HOKJIa/l, IPE3ECHTAIHS)

9.1.2 | Xumuueckmuii Uccnenosars xumuueckuit | 1. Tect «CBoitcTBa U coctas OK 01
aHau3 npood cocras mpod BOJEI BOZIBIY. 0K 02
BEAsL 2. 3ananue «XuMHYECKHil OK 07

COCTaB BOJIbL, THII BOJEI U K 2.5

CIIOCOOBI €€ MPUMEHEHUS (C
HCIIONB30BAHUEM HOPMATHBHBIX
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JIOKYMEHTOB).

3. IIpakTHKO-OpHEHTHPOBAHHEIE
TEOPETHYECKHE 3a1aHus Ha
COCTaB BOJBL M CTIOCOOBI
BBIDQKCHUS KOHLIEHTPALHIL 1
[IEPECYET KOHIIEHTpALHii (¢
HCTOIE30BaHUEM HOPMATHBHBIX
JIOKYMEHTOR).

9.1.3

XUMMYECKHH
KOHTPOJIb
Ka4yecTBa
IIPOJIYKTOB
[IATaHUS

HcenenoBats XuMuueckuii
COCTaB IIPOAYKTOB IIUTAHNS

1. Tect «Oprannueckue u
HEOPraHMYecKue BeIecTBa,
BXOJIAIIAE B COCTAB IIPOIYKTOB
LUTAHWD.

2. IIpakTHKO-OpHEHTHPOBAHHEIE
3a/1aHud 10 KyJIHHAPHOMH
TEMaTHKeE.

3. IIpaxtuyeckas paGora
(HaBBIGOD):

— OGnapy:keHue HUTPATOB B
NPOLYKTaX MUTAHHSI;

— MccnenoBanme mpoayKkToB
ITUTaHKsI HA HAIIMYUE YTIICBOIOB
(MyKa, TBOpOT, MONOKO, HOrypr)
Ha HAJIMYHE YIIIeBOI0B
(kpaxma, TIIFOK033, Caxapo3a).

OK 01
OK 02
OK 07
[IK 2.5

9.14

XUMHYSCKHH
aHaims npood
MOYBEI

HcenenoBaTh XUMUYECKHIT
€OCTaB Npod MOYUBEI

1. Tect mo Teme «Xumudeckuii
COCTAaB HEOPraHMYECKUX U
OPraHuYecKuX yI0OpEHHITy.

2. 3amanue «B3auMocBs3h
COCTaBa MOYBKI, THIT IIOYBEI H €€
HA3HAYCHHUS),

3. IlpakTryeckas pabora
(HaBBIOOD):

— ObHapyxenue
HEOPraHWYeCcKuX mpuMeceii B
npo0ax MOYBEI;

— Omnpenenenne pH BogroM
BBITSKKY TIOYBEL, €€
KHACIIOTHOCTH U INETOYHOCTH.

OK 01
OK 02
OK 07
1K 2.5
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Hccenenopanne
00BEKTOR
onochepsr

HccnenoBaTs xuMugeckuit
coctaB 00BEKTOB GHOChEPET
Ha [IPUMEpPE NMPOIYKTOB
OHUTAHUS, BOIBI U [IOYBLI

Y4eOHO-HCClIe10BaTeIIBCK T
IPOEKT B 061IacTu
UccenoBanus 00LEKTOR
ouochepsr.

Bo3MO3KHEIE TeMBI TPOEKTOB:
1. Mccnemosanue cocrapa
MHHECPAILHON BONLI U
PEKOMEH IALIAH 110 ee
HCIONIE30BAHHIO.

2. Uccnenosanue
paspymaroero AeicTBUs
[IPUPOTHON BOIEI HA
CTPOMTENIBEHBIC MATEPHAJIEL.

3. CocraBrenue npoekTa
LBETHUKA/OTOPOIa/cana B
3aBHCUMOCTH OT COCTaBa
NPOAHATM3NPOBAHHEIX [IOYB,
4. Cocrasienne
cOanaHcHPOBaHHOTO MEHIO Ha
JICHB (HEJIeIIIO) B 3aBUCHMOCTH
OT COEPIKAHUSI XUMHYECKUX
MaKpo ¥ MHUKPO3JIEMEHTOB B
IPOYKTAX MTHTAHMSL.

5. Uccnenosanne kauecTra
NUTHEEBOM BOJEI.

6. Uccnenoranue npo6
BOJIOIPOBOIHOM BOAEI HA
IPEIMET YCTPAHEHHS
HKECTKOCTH.

7. YCTpaHeHUE KECTKOCTH BOIBI
B CEJIBCKOXO3HCTBEHHOM
JESTeIbHOCTH.

OK 01
OK 02
OK 04
OK 07
K25

PazpaboTunku:
['BITOY CK «IIsTuropckuii Me tumuHCKHi KOJLJIE IO
TMperoaaBaTe)ih BHICIICH KBaMpUKalMOHHOM kareropun Buprokosa E.B. ﬁ
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