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1. OGwas xapakTepucruka pabo4eii nporpammepl 00meobpa3zoBaTenbHO
AUCHUTNTHHBI «X UMM
I.1. Mecto paucumminmb: B CTPYKTYpPe OCHOBHOIi
npogeccnonanbHoOIi 06pazoBaTenbHOl NporpaMmmel

Ob1eo0pasoBarenbHas  quCHHILIMHA «XUMHUSD» ABISIETCS  00A3aTeIbHOM
HacThio - obuieoOpasoBarensHOro  1HKIa oOpa3oBarensHoM IPOrpaMMel B
CoOTBETCTBIM ¢ PI'OC CIIO 1o crermansrocTs 31.02.01 Jleuebuoe nerno.

TpynoemxocTs mucHurmebl «XuMusd; Ha YIITyOJIEHHOM YpOBHE COCTABIISET
144 waca, u3 xotoprrx 86 wacos — 0asoBblit MOmyE (7 pasyenoB) u 38 yacos —
NIPUKIAHOM MOIymb (2 pasjena), BKIIOHAIONIME  IPAKTHKO-OPHEHTHPOBAHHOR

COACPKAHME, YCHIIMBAIOMEE NPOGUIBHYIO COCTaBJIAIOLIYI0 1O KOHKPETHOM
CTICIMATILHOCTH.

1.2. Hean n nnannpyemoie P€3yJIbTAThl OCBOCHUS AHCLHIIHHDI

1.2.1. Ienw u 3apa9n AMCHUMIIHHEBI

DOPMHPOBAHKE Y CTYACHTOB XUMHYECKOl COCTABJIAIOIICH €CTECTBEHHO-
Hay4YHOH KAPTHHBI MHpPa KAaK OCHOBEI IPUHATHS PEUICHUH B JKU3HEHHBIX W
HPOUSBONICTBCHHBIX CUTYALMAX, OTBETCTBEHHOTO MOBEICHHUS B [IPUPOIHOH cpene.

3a1a4uu AUCHUIINHDBI:

1) chopmuposars nounvanue 3aKOHOMEDHOCTEH IIPOTEKAHUS XUMHYCCKHX
TIPOLECCOB U SABICHUI B OKPYIKAIOIIEH cpesie, 1eOCTHOM HAY4YHON KapTHHBI
MHUPa, B3aUMOCBA3H U B3AMMO3aBUCUMOCTH €CTECTBEHHBIX HayK;

2) pa3sBHTL YMEHUS IIPOBOIMTEL PACYETHI 110 XUMHYECKHM dopmynam wu
YPABHCHHAM XUMHYECKUX PEaKIHii, [NIAHUPOBATh W HMHTEPIPETHPOBATE
PE3YJIbTATBl XHMHYECKHUX OKCIEPHMEHTOB;

3) cpopMHPOBATE HABEIKH HPOBCACHUS XMMHYECKUX 3KCIEPUMEHTANBHbIX
HCCICNOBAHUN ¢ COOMIOneHHeM IpaBuil  OE30IIacHOro oOpaieHus c
BEIIECTBAMHU ¥ J1a00PATOPHBIM 000py1oBaHueM;

4) pasBHUTH yMCHHS AHAJIM3UPOBATh, OLEHUBATH, IPOBEPATH HA JTOCTOBEPHOCTD
H 0000mare HHOOPMALHIO XHMHUYECKOro XapakTepa U3 pPasIHYHEIX
HCTOYHHKOB;

5) copmuposats yMeHwus HPOTHO3MPOBATD MOCIEACTBHSL CBOCH MeSTEbHOCTH
1 XUMHYICCKIX IPUPOAHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX IIPOLIECCOB;

6) CHOPMHUPOBATE HOHUMAHME 3HAYUMOCTH AOCTHKEHUH XMMHUYECKOM HAYKH U
TCXHOJIOTHH TSl pa3BHTHSI COLMATBHOM U MMPOU3BOICTBEHHOM cep.



1.2.2. IInanupyembie  pe3yJbTaThbl OCBOEHHS 001meo0pa3oBaTeILHOM
AHCUHIUINHBI B c00TBeTCTBHHU ¢ @I'OC CIIO u Ha ocHoBe ®I'OC COO

Ocoboe 3Hauenne mucmnmEa uveer npu GopMUPOBAHUHA U passutum OK
01, OK 02, OK 04, OK 07, IIK 4.2.

IIpenmeTHbie pesynbTarhl yuaeOHON MUCLMILIMHEI, Ha OcHOBaHMH IIpukasa
Munncrepersa npocsemiernst PO Ne371 or 18.05.2023 «06 YTBEPXKACHUN
(enepanbHOl  00pA30BATENBHON MPOTPAMMBI CPEIHEr0  OOIIEro o0pazoBaHus,
YCTAHOBJICHBI Ha YTIyOJICHHOM YPOBHE,



Kon n Il1anupyemblie pe3yJabTaThbl 0CBOCHHS THCHHILTHHEI
HAUMeHOBaHHe obO1me JUCHHILTHHAPHBIE
¢dopmupyembIX
KOMIeTeH I

OK 01. Beibupars
CIOCOOEI perneHust
3asa4y
npodheccHoHaIbHOH
IeITeTbHOCTH
NPUMEHHTETHHO K
PasITMIHBIM
KOHTEeKCTamMm

B gactu TpyZI0BOro BOCIIUTAHUS:

- FOTOBHOCTh K TPYyHY,
MacTepCTBa, TpyIoaodue;

- IFOTOBHOCTE K
COLIMAIEBOM

OCO3HAHHE IIEHHOCTH
aKTHBHOH JeATCIBHOCTH
TEXHOJIOTHYECKOH %} HAarpaBIeHHOCTH,
crnocoOHOCTh MHULIMHPOBATE, IUIAHUPOBATE H CAMOCTOSATEIEHO

BBITIOJIHATD TAKYIO ACATCIIBHOCTD,

- HHTEpEeC K PAa3THYHBIM chepam
npodeccCHOHANBHOM JIEATeIbHOCTH,

Ognangenue YHUBEPCATbHBIMH y4eOHBIMH
T[I03HABATEJILHBIMH JICHCTBHUAMHU:

a) 6az0BbIE JJOTHYECKHE JIEHCTBHSI:

- CaMOCTOSITEIIBHO (dhopmysIHpORaTH H

AKTYaIM3UPOBATH MPOOJIEeMY, pACCMATPHBATE €€ BCECTOPOHHE;

- YCTAHABRIMBATh CYIICCTBEHHBIH TIPH3HAK HIH
OCHOBAHMSI JUIS CpaBHEHMA, KiaccuuKammu 1 0000meHus;

- ONpPENeNaTh MLEeNH JeITeThHOCTH, 3alaBaTh
napamMeTphl ¥ KPUTEPHH HX JOCTIKEHHUS;

- BBISBJIATL 3aKOHOMEPHOCTH W IIPOTHBOpEYHS B
paccMaTpHUBaEMBIX SBICHUIX;

- BHOCHTb  KOPPEKTHBH B
OLICHUBATH COOTBETCTBHE PE3YJILTATOB [EJISIM, OIEHHBATh
PHCKH HOCHG,I[CTBI/Iﬁ JAeATSIbHOCTH,

- pa3BMBaTE  KpeaTHBHOE

JCATCIIBHOCTD,

MBIIITJICHHE IpHu

PEIIEeHHH KM3HCHHBIX IpobIieM

- BJIaJIETh CHCTEMOM XMMHUYECKHUX 3HAHHI, KoTOpas
BKJIIOYAET: OCHOBOMNOJIArAKOIIME NOHATHS (XUMHYE CKUIA
SIIEMENT, aTOM, 3JIEKTPOHHAs 000/I0YKa aroma, s-, p-, d-
JJIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKY/Ia,
BaJIEHTHOCTH, JIEKTPOOTPHUIIATEILHOCTD, CTEIIEHb
OKHC/IeHHs, XUMHYECKas CBA3b, MOJIb, MOJISIPHAs Macca,
MOJIAPHEIH 00BEM, YITIEPOIHBIN CKeNeT, (hyHKIMOHATbHAS
IpyIIIa, paauKall, H30MEPHsl, H30MEPBL, TOMOJIOIHYECKHH
psiJI, TOMOJIOTH, YTJIEBOAOPOIE], KHCIOPOI- U
a3oTcoAepIKalIie CoeqMHEHUS, OMONOTHYe CKY AKTHBHELE
BeIecTBa (yIIeBOIEL, JKHPEL, OSIIKH), MOHOMED, TIOJIHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKY/ISIDHBIE COCTHHEHHS,
KpUCTAJIMYECKas PEeIleTKa, THIIB XUMHUYCCKHUX PeaKiimi
(OKHCIIHTENILHO-BOCCTAHOBUTEIILHEIE, DK30- K
SHJ0TEPMHYECKHE, PEaKIIIH HOHHOTO 00MeHa), pacTBop,
JIIEKTPOIMTEL, HEANEKTPOIHTEL, MJICKTPOJIUTHYECKAS]
JUCCOLHAINA, OKMCITUTENh, BOCCTAHOBUTETb, CKOPOCTh
XHMHUYECKOH peaKliH, XUMHYECKOE PaBHOBECHE), TEOPUH H
3aKOHBI (TEOPHUS] XUMHUYECKOTO CTPOCHHS OPIraHHYeCKHX
semecTB A.M. ByTneposa, Teopus 2JeKTPOTHTHYECKOMH
JUCCOLMaLuy, eproaudeckuii 3akon J[. 1. Menneneesa,
3aKOH COXPAHEHHUs! Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH S3BIK XUMUH, (PaKTOTOTHUESCKHE CBEAEHUS
0 CBOMCTBAX, COCTaBe, MOMYICHHH H 0e30I1acHOM
HCIIOJIb30BaHHH BAKHEHIITHNX HEOPTaHHYECKUX 1
OpPraHHYCCKUX BEIIEeCTB B OBITY M NPaKTHYECKOH
JIeSITeIbHOCTH 9eJIOBEeKa;

- YMETH BBIABJIATH XapaKTEPHBIC MPH3HAKH H
B3aMMOCBA3BM3YUECHHEIX IIOHATHH, IPUMEHSITH




0) 6a30BbIe HCCIIEI0BATETECKHE JIEHCTBHI:

- BJIQJIETH HABBIKAMH YUIeOHO-HMCCIEIOBATETbCKOI
H IIPOEKTHOH JeATe/IbHOCTH, HABBIKAMH Pa3peIeH s IPoOIIeM:;

- BEIABIIATE [PUUYMHHO-CIEIACTBEHHEIE CBSI3H W
aKTyalM3upOBaTh 3a1advy, BBIABUIATh THIIOTE3y €€ pellcHHs,
HaXOJIUTh apryMEHTEI IUIA  JOKa3aTelbCTBA  CBOHMX
YTBEPIKICHMH, 3a/1aBaTh NapaMeTPBl U KPUTEPHH PEILEHHS;

- AHATM3UPOBATL ITOJYYEHHBIE B XOIE pelleHHs

3aJa4d  pe3yJIBTATH, KPUTHYECKH OLICHUBATh HX
JMOCTOBEPHOCT,  HPOTHO3UPOBATH  H3MEHEHHE B  HOBBIX
YCIIOBHSIX;

= YMETE NEPCHOCHTh 3HAHUSA B MO3HaBaTCIIbHYIO H
HNPAKTHYICCKYIO obJracTu JKUBHENCATCIIBHOCTH,

YMETb HHTEIPDHPOBaTh 3HAHUS W3 PasHBIX
npeIMEeTHBIX o0nacTeii;
- BBIIBUTATh HOBEIE HJIeH, IIpeJyIaraTh
OPHUTHHAIBHEIE TIOIXOBI H PEeIleH S ;
- cnoco6HOCTh 5.4 HCHOJIE30BAHUS B

IIO3HABATE/ILHOM H COIMATEHON NpaKTHKe

COOTBETCTBYIOUIHE MOHATHS NPH OIHUCAHHH CTPOCHUS H
CBOHMCTB HCOPIraHMYECKHUX H OPraHUYECKHUX BEHIECTB U UX
NPEBPAIICHUI; BBIABIATH B3aMMOCBA3b XUMHUCCKIX 3HAHMIA
C NOHATHAMH H NPEJICTABICHUSIMH IPYIUX
CCTeCTBEHHOHAYYHBIX TIPEIMETORB;

- YMETH HCIOJIb30BaTh HAMMEHOBAHHUA XUMHYECKHX
COEIMHCHUH MEIKIYHAPOIHOTO COI03a TEOPETHYECKOM U
IPHUKIaHON XMMHUH U TPUBHAIBHEIC HA3BAHMS BAKHEHITHX
BEINECTB (ITUIIEH, alleTHIICH, IIHUEPHH, BeHOJI,
(opmansaerun, ykeycHas KHCIOTA, TIMLHH, YIapHBlii ras,
YTJICKHCIIBIN Ta3, AMMHAK, TallleHas H3BECTh, HerameHas
H3BECTH, IIATHEBAA COLA H JIPYIHX), COCTABILITE (hOPMYIIEI
HEOPraHu4eCKHX U OPraHWYECKHX BEMIECTB, YPaBHEHHS
XHMHYECKHX PEaKIUi, OOBSICHATE MX CMEBICI,
TIOATBEPXKIATE XapaKTepHbIe XHMUYECKHE CBOMCTBA
BCIIECTB COOTBETCTBYIOMIMMH 3KCIEPUMEHTAMH H
3alUCAMU YPAaBHEHHI XUMHUYECKHUX PeaKIuii;

- YMETh yCTaHaBJIHBATh MPUHANLIEKHOCT H3YUEHHBIX
HEOPTraHWYCCKHUX H OPIaHUYECKHUX BELIECTB K
OIIPEIEICHHEIM KJTaccaM M IPYIIIaM coeIUHeHHM,
XapaKkTepH30BaTk HX COCTAB M BAKHEHINIHE CBOMCTRA;
ONpPEIETIATE BUIABI XUMHYECKUX CBsI3eH (KOBaJICHTHA,
MOHHAs, METATMYECKAd, BOJOPOIHAS ), THIIHI
KPUCTA/UTMYECKHX PEIIETOK BEMIECTB; KIaCCH()HIHPOBATE
XUMHYECKHUE PEaKIIHH;

- chopMEpOBATH TIPECTABNIEHHA: O MATEPHATBHOM
CIHUHCTBE MHPA, 3aKOHOMEPHOCTAX H MI03HABAEMOCTH
SIBIICHUH TIPHPOJIBI; O MECTE M 3HAYCHHH XUMHH B CHCTEME
CCTECTBCHHBIX HAYK H €€ POJIH B 00ECIeYeHHH YCTOHIHBOTO
PasBHTHA YEJIOBEUECTBA: B PEHICHUH MpobIem
9KOJTOTHYECKOM, SQHEPTeTHIECKON 1 MUIMIEBOit
0e30MaCHOCTH, B Pa3sBUTUM MeTHIIHHE, CO3/aHHH HOBBIX
MaTepHalioB, HOBBIX HCTOYHHKOB SHEPIHH, B 00eCICYCHHH




PalHOHATBHOTO NPUPOJOIIONE30BAHHS, B
(opMHpPOBAaHHUMHUPOBO33PEHHST | OBIIIEit KYJIBTYDBI
YCJIOBEKA, a TAKIKE SKOJIOTHYeCKH 060CHOBAHHOIO
OTHOLIEHHS K CBOEMY 30POBBIO 1 IIPHPOJIHOM Cpesie;

= BJIA[ICTh CHCTEMOH XUMHYECKUX 3HAHHH, KOTOpast
BKTIOYAET: OCHOBOIIOIAraloME TOHATHS (IOTIOMHUTEEHO
K CHCTeME MOHATHIH 0a30BOr0 YPOBHS) - H30TOIIBL, OCHOBHOE
M BO30Y)KIIEHHOE COCTOSIHHE aToMa, THOPHIH3aIis
aTOMHEIX opOuTaneii, xumuaeckast cesiss (" " i ", kpaTHbie
CBA3H), MOJIIPHAS KOHICHTPALIMS, CTPYKTYpHAs (hopmyia,
H30MEpPHS (CTPYKTypHas, reoMeTpHYecKast (LIMC-Tparc-
M30MEPHS ), THITEI XHMUYECKUX PEaKIHi (TOMO- |
TeTEPOreHHEIC, 00paTUMBIC H HEOOPATHMBIE), PACTBOPEI
(MCTHHHEIE, THCIIEPCHBIE CHCTEMBI), KPHCTaIIOTHAPATEHI,
CTEIeHb IUCCOLHMALNH, SSKTPOIIU3, KPEKHHT, pudopMUHT);
TEOPHH H 3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33pPEHUCCKHE
3HAHUA, JIEHKAIINE B OCHOBE MOHUMAHUS IPUYHHHOCTH U
CHCTEMHOCTH XHUMHYECKHX ABJICHHI, COBpEMEHHEIE
IPEICTABIEHHA O CTPOCHHH BEIECTBA HA ATOMHOM,
MOJIEKY/IIPHOM M HA/IMOJIEKYJIAPHOM YPOBHSIX;
IPE/ICTaBICHUS O MEXaHH3MaX XHMHYECKHUX PEaKIHi,
TEPMO/IMHAMHYECKHX H KHHETHIECKHX 3aKOHOMEPHOCTSIX
HX IPOTEKAHHA, O XHMHYECKOM PaBHOBECHH, JIUCIIEPCHEIX
CHCTEMaX, (DaKTOJIOrHIECKHe CBEIEHHS O CBOMCTBAX,
COCTaBe, NOMYYEHUH U 0E30aCHOM HCIIOIB30BAHHN
BAKHEHIIHNX HEOPTaHUYECKHX M OPIaHHYECKHX BEICCTB B
OBITY M IIPAKTHYECKOH JeSATENFHOCTH YeI0BeKa; 0OImuX
HAy9IHBIX TIPUHLIMIIAX XHMHYECKOIO IIPOM3BOICTBA (Ha
[IPUMEPE NPOU3BOJCTBA CEPHOM KHCIIOTHI, aMMHAKa,
METaHOJIa, IIepepaboTKH He(TH);

- YMETb IPOBOJUTE PACYCTHI 10 XUMHIECKAM
(opmysam U ypaBHEHUAM XMMHUECKHX PeaKiuii ¢
HCIONB30BAaHHEM (DH3HYECKHX BeJIMUHH (MAacchl, 00BeMa




ras’oB, KOJUYECTBA
BEIIIECTBA), XapaKTePH3YIOIIHX BEIIEeCTBA C
KOJIMYECTBEHHOHCTOPOHEL: PACIETHI 110 HAXOKIEHHIO
XUMHYECKOH (POPMYIIBI BEIECTBA; PACIETH MACChI (oOnema,
KOJIHYECTBa BEIIECTBA) MPOIYKTa PEAKIIMH, ECITH OTHO 13
HCXOMHEBIX BEINECTB JIaHO B BUIIE PACTBOPA C OIPE/IeICHHOLH
MacCoBO# JI0JIeH paCTBOPEHHOTO BEIIECTRA MIIH JIAHO B
H30BITKE (MMEET IIPUMECH); PACYETHI MACCOBOMH HIIK
00BEMHOM T0IIH BEIX01a IPOIyKTA PEaKIIHH; pacyeTsl
TeTI0BOro 2¢deKTa peakimii, 06 beMHBIX OTHOMEHHMI]
rasog;

- YMETE BBIABIIATL XapakTepHbIE MPU3HAKH U
B3aUMOCES3b H3YYE€HHBIX NOHATHH, IPHMEHATSH
COOTBETCTBYIOIIME TIOHATHS IPU OIHUCAHHA CTPOCSHHS 1
CBOMCTB HEOPraHHYECKHX H OPraHHYeCKUX BEIIECTE U X
NPEBPALICHUH; BBIAB/IATE B3AUMOCBA3h XHMHIECKHX 3HAHMI
C HOHATHAMM H MPE/ICTABICHUSAMH JIPYTHUX HPEIMETOR IS
OoJee 0CO3HAHHOIO MOHHMAHHS U OOBICHEHHS CYIIHOCTH
MaTepHATBHOIO €TMHCTBA MHPA; UCITOJIL30BaTh CHCTEMHEIE
XHMHYECKHE SHAHUA U OOBSCHEHHS U IPOTHO3HPOBAHMS
ABJIEHUH, MMEIOIIUX €CTECTBEHHOHAYYHYIO NIPHPOY;

- YMETB HCII0JIB30BaTh HAMMEHOBAHHS XUMHUECKHX
COEIMHEHHI MEKIYHAPOHOIO COK3a TEOPETHYECKOH 1
IIPHKIIATHOH XHMHUH U TPUBHATILHbIE HA3BAHUSL BEIIIECTRB,
OTHOCAIINXCA K H3YYEHHBIM KJ1acCaM OPraHHYeCKHX U
HEOPraHHYCCKHX COEIMHEHHI; HCIIONB30BATh XUMHIECKYIO
CHMBOJIHKY JUIS COCTaBICHHS (DOPMYIT HEOPraHHUCCKHX
BEIIECTB, MONCKYIAPHEIX H CTPYKTYPHBIX (PasBEepHYTHIX,
COKPAICHHBIX U CKENIETHBIX) (POPMYIT OpraHH4IecKux
BCIIECTB; COCTABJIATE YPABHEHHS XMMHUYECKHX PEAKIIHi U
PacKpeIBaTh UX CYIHOCTE: OKHUCIUTEILHO-
BOCCTAHOBHTEJIbHBIX PEAKIMH ITOCPEICTBOM COCTABJICHIS
SJICKTPOHHOrO baaHca STHX PeakiMi; peakIpii HOHHOro




0OMeHa ITyTeM COCTABIECHMS UX TTOHbIX 1 COKpAaIIeHHbIX
HOHHBIX

YPaBHEHHH; peakimii THIIPOJIH3a,  peaKiiHii
KoMmMiekcoo6pasopannst (Ha npumMepe
THAPOKCOKOMIUICKCOB LIMHKA W ATTIOMHMHHS); MO ATBEPIK1aTh
XapaKTCPHbIE XUMHIECKHE CBONWCTBA BEIECTR
COOTBETCTBYIOUIMMH SKCIIEPUMEHTAMH U 3ATHCIMI
YPABHCHUI XUMHYECKUX PEaKI[Hii;

- YMETh KTaCCH(PUIHMPOBATH HEOPraHUYECKHE 1
OPTraHH9eCKNC BENIECTBA H XHMHIECKHE PeaKIHHy,
CaMOCTOSITEIIEHO BEIOMPATH OCHOBAHHS U KPHTEPHH 1151
KTaCCH(DUKALMN H3Y4aeMBIX XHUMHYECKIX 00BEKTOB;
XapaKTePU30BaTh COCTAB M BayKHEHIIIHE CBOHCTRA BEILECTB,
TIPUHAUTICHKAMNX K OTIPEICICHHBIM KJIaccaM M IPyIIram
CO€TMHEHHIT (TIPOCThIE BEIIECTRA, OKCHIE, THAPOKCH/IBI,
COJIH; YIIICBOJIOPOZBL, IPOCTHIE 3(UPHL, CHHPTHL, teHoE,
ATBJICTH]IBL, KETOHBI, KAPOOHOBEIE KHCIIOTEL, CIIOMKHBIE
9(UPHL, JKUPHI, YIJI€BOJIBI, AMUHBI, AMUHOKHCIIOTEL, Oenku);
NIPUMEHATE 3HAHUS O COCTAaBE H CBOICTBAX BEIIECTE s
SKCIICPHMEHTAIBHOM MIPOBEPKH TUIIOTE3 OTHOCHTEHHO
3aKOHOMEPHOCTEH MPOTEKAHHA XUMHYECKHX PEaKIMil 1
TIPOTHO3NPOBAHMS BO3MOKHOCTEH HX OCYIIECTBIICHHUS;

- YMETb IMOATBEPIKAATE HA KOHKPETHBIX IPUMEpPax
XapaKTep 3aBUCUMOCTH PeaKI[HOHHOH CIIOCOBHOCTH
OpraHnuveCKHX COCTUHEHHH OT KpaTHOCTH M THIIA
KOBaIEHTHOH CBs3H (" " 1 ""), B3aUMHOIO BITHSHHS
aTOMOB M I'PYIIIl aTOMOB B MOJIEKYJIAX; & TAKIKE OT
0COOCHHOCTEH PealIM3aUM PAa3IMIHEIX MEXAHH3MOR
IIPOTEKAHHS peaKIuii;

- YMETEb XapaKTepU30BaTh ICKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM H BO36YKICHHOM COCTOSIHHH) H MOHOB
XUMHIECKHX 511eMeHTOB 1 - 4 meproios [Tepuoamyeckoi
cuctemsl .M. MenzeneeBa u X BajeHTHEIE BO3MOKHOCTH,

10



n.n

HCIIONB3Ys NoHsThs "s", "p", "d-anexTponnble" opbutany, |
SHEPreTHYECKHE YPOBHH; OOBSICHATH 3aKOHOMEPHOCTH
W3MEHEHUs] CBOHCTB XHMHYECKHX

DJIEMEHTOB U 00pazyeMbIX UMH COEIMHEHHH 110 TIepHoam 1
rpynmnam

OK 02. Mcnons3oBars
COBpEMCHHEIC
CpeCTRa IOUCKA,
aHanM3a 1
HHTEPIIPETALUA
uHDOpMAaIIMK 1
uH(bopMaIIMOHHEIE
TEXHOJIOIMH JIJIs
BBINIOJTHEHUST 387124
npogeCcCHOHATEHON
NIeSITEIIBHOCTH

B 061acTi HEHHOCTH HAYYHOTO ITO3HAHMS:
c(hOPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTRYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH M 00IIeCTBEHHOM
NPAKTHKH, OCHOBAHHOTO HA TUAJIOTe KYJIBTYP,
CII0COOCTBYIOMIEr0 OCO3HAHUIO CBOETO MECTa B
IOJIMKYJIBTYPHOM MUpE;

COBEPIICHCTBOBAHHKE A3BIKOBOM M YUTATENILCKOH KYJbTYPHI KaK
CpeJCTBa B3aUMOIEHCTBUA MEXKLY JIFOJPMH M IIO3HAHUSI MHPA;
OCO3HAHHUE LIEHHOCTH HAy4YHOU NeATeIbHOCTH, TOTOBHOCTh
OCYIIECTBIIATH IIPOEKTHYIO U HCCIIeA0BATENIbCKYIO
JEeATENIEHOCTE HHAMBHIYAILHO U B IPYIIIIE;

Ognajienue yHHBEpCATbHBIME Y4eOHBIMM [T03HABATEIBHEIMH
JIEHCTBUSIMH:

B) paboTa ¢ nHpOpMaIHeii:

BJIAJIETh HABBIKAMU NOJTyUYeHUs] HHOOPMAIIUH W3 HCTOYHHKOB
PasHBIX THIIOB, CAMOCTOSTENIEHO OCYIIECTBIIATH ITOUCK, aHAJIN3,
CHCTEMATH3ALMIO ¥ MHTEPIIPETAINIO MHOOPMALMH Pa3TUIHEIX
BUJIOB H (DOPM INpeJICTABICHHUS;

CO3/1aBaTh TEKCTHI B Pa3IHUHBIX (JopMaTax ¢ yueToM
Ha3HaueHUI HHPOPMAIHH U LIe/IeBOH ayIUTOPUH, BEIOUpast
ONTUMATBHYIO (DOPMY MPEJCTABIICHUS M BU3YaIIH3aI[HH;
OLIEHUBATH JIOCTOBEPHOCTb, JETUTUMHOCTE HH(DOpMaLuy, ee
COOTBETCTBHE MPABOBEIM U MOPAIBHO-3THYECKHUM HOpMaM;
HCIIOIB30BaTh CPEACTBAa MH(MOPMAITHOHHEIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOIHH B PEIIEHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX M OPraHU3allMOHHBIX 3a/1a4 ¢
cobmoaeHreM TpedOBaHHH SPrOHOMHKH, TEXHHKH
0e3011aCHOCTH, TUTHEHB, pecypcocOepekeHus, IPaBOBEIX U

YMETH IJIAHUPOBATE ¥ BBITIOIHATE XUMHUYECKHIH
SKCIIEPUMENT (IIPEBPAMEHU OPTraHUYECKHX BEIECTB IPH
HarpeBaHHH, MOIyYeHHE YTHICHA U U3YUCHHE €r0 CBOMCTB,
Ka4eCTBEHHBIE PEAKIIHH Ha albAeTHIbl, KPaXMal, YKCYCHYIO
KHMCIIOTY; AeHaTyparust 6eJIKOB P HarpeBaHWH, 1(BETHEIE
peaxiuy OesIKOB; MPOBOIUTH PEAKIIMHA HOHHOTO 0OMeHa,
OIpEeNessITh CPeay BOJHBIX PACTBOPOB, KAYeCTBEHHEIC
peakiuy Ha cylb(ar-, KapOoHaT- U XJIOPH/I- AaHHOHEI, Ha
KaTHOH aMMOHMSI; pEIIaTh SKCIEPUMEHTATBHEIE 3a1aUH 10
temaM "Metamist" 1 "HemeTtamner") B COOTBETCTBHH C
IpaBUIaMH TEXHHUKH 0€30MacHOCTH MpH 0OpalieHHH ¢
BEIECTBAMH H 1a00paTOpHEIM 000y I0BAHHEM;
IIPeACTABIIATH PE3YIbTATH XHMHUECKOTO 3KCIIEPUMEHTA B
(opMe 3anKcH ypaBHEHHI COOTBETCTBYIONIMX PeakLuil 1
(opMyIITUpPOBATH BEIBOJIBI HA OCHOBE STHX PE3YJILTATOR;
YMeTh aHATH3UPOBAThE XUMHYECKYIO HH(POPMAIIHIO,
MIOJIYYAEMYIO U3 PAa3HBIX HCTOYHHKOB (CPEJICTB MACCOBOM
uH(popMaIHH, ceTh MHTepHeT U Ipyrue);

BJI4JIETH OCHOBHEIMH METOJIAMH HAyYHOTO TIO3HAHMS
BENIECTB M XMMHYECKHX ABJIEeHUH (HabmoaeHue,
M3MEPEHHUE, SKCIIEPUMEHT, MOJICIIUPOBAHHE);

YMETH IIPOBOJUTE PACYETHI 10 XUMHYECKHM (QOPMYyIaM 1
YPaBHEHHSIM XUMHYECKUX PEaKIUi C HCIIOIb30BAHUEM
(M3HYECKHX BEMYNH, XapaKTePU3YIOIIHX BEINECTBA C
KOJIMYECTBEHHOH CTOPOHBI: Macchl, 00beMa (HOpMasbLHEIe
YCIJIOBHSI) T'a30B, KOJIMYECTRA BEMIeCTBA; HCIOIb30BaTh
CHCTEMHBIC XUMHYECKHE 3HAHHUA AJIS IPUHATHS PEIICHHH B
KOHKPETHBIX JKH3HEHHBIX CUTYALIHsX, CBA3AHHEBIX C
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THYECKHX HOPM, HOPM
HH(POPMaIHOHHOM 6e30IaCHOCTH;

- BIA[ICTh HABRIKAMH PACIIO3HABAHUA M 3aLUTEL MH(POPMALIHH,
HH(OPMAIMOHHO 6e30MaCHOCTH THYHOCTH;

BCIICCTBAMH M MX MIPUMEHEHUEM - YMETh CAMOCTOSTEIBHO
TTAaHUPOBATE U TIPOBOIUTH XUMUYECKHIT 9KCTIEpUMEHT
(moTyueHHe M H3yUCHHE CBOFICTE HEOPTAHMYECKIX U
OPraHMYECKHX BEINECTB, KAYECTBEHHRIE PEaKIIHN
YIICBOJOPOIOB PA3THYHEIX KIIACCOB U
KHCIIOPOACONEPIKAIIUX OPTAHUYECKHX BEIECTB, PEIICHHE
OKCHEPUMEHTAIBHEIX 3a/1a4 110 PACIIO3HABAHUIO
HCOPraHMYECKUX H OPraHHIECKHX BEIIECTR) C
COOMIONeHNEM NPaBUT GE30aCHOTO OGpAIIEHHS ¢
BEIICCTBAMM U 1ab0paTopHBIM 060pyI0BaHHeM,
(hopMyIIMPOBATE LIE/IH HCC/IEIOBAHKS, TIPEIOCTABIISTE B
Pa3IIHYHOH (OPMeE Pe3yIbTaTHI SKCIIEPHMEHTa,
aHATM3UPOBATH U OUEHUBATE HX JI0CTOBEPHOCTE;

- YMETB OCYIIECTBIIATH LIeJICHANPABICHHBIH TIOHCK
XHMHYECKOM MH(DOPMAIIHK B PA3IMYHBIX HCTOYHMKAX
(Hayuynas ¥ y4eGHO- HayuHas JTUTEpATypa, CPeaCTBa
MaccoBoi HH(popmanuu, cets MaTepHeT 1 JpyTHe),
KPHTHICCKI aHATH3HPOBATEH XUMUYCCKYIO HHPOPMALIHIO,
1epepabaThIBaTh e W HCTIOMB30BATH B COOTBETCTRHH C
NOCTaBICHHOM yueOHOI 3a1ayeii;

- BIIAZIETh CHCTEMO# 3HAHWH O METOJIaX HAYYHOTO
TIO3HAHHA ABNEHUH NPUPOIBL, HCIIOIB3YEMEIX B
CCTCCTBEHHBIX HAYKAX H YMCHUSMH [IPUMEHATE 3TH 3HAHMS
[IPH SKCTIEPUMEHTAIIEHOM HMCCJIEIOBAHAM BENIECTR U J1ISI
OOBACHEHHS XHMHYECKUX SBJICHHI, HMEIOIIHX MECTO B
IIPUPOJIE IPAKTHYECKOH AeITeIBHOCTH

9EJI0BEKA U B ITOBCETHEBHOM JKH3HU;

OK 04. D¢ dexrunro
B3aHMMOJIEHCTBOBATE U
paborars B
KOJLIEKTHBE H
KOMaH/ie

- TOTOBHOCTh K CaMOpPAa3BHUTHIO,
CaMOCTOATEIEHOCTH M CAMOOIPEIEIICHHIO;

-~OBJIAICHHE HABBIKAMH y4eOHO-HCCIIeI0BATE/IbCKOIM,

TIPOEKTHOH H COUHANBHOM IS TEILHOCTH,

OsjlaleHne  yHHBEpCATLHBIME  KOMMYHHMKATHBHBIME

- YMETB IUTAHUPOBATH M BHIIOTHATE XUMHYECKHIL
OKCIIEPUMEHT (IIPEBPAIEHHSs OPTraHHYECKHUX BENIECTR npu
HarpeBaHuM, MOJTyYeHHE STHIIEHA H H3YYEHHE €T0 CBOICTE,
KaUECTBEHHBIC PEAKIIMH Ha ATbJIETHIbI, KPAXMAJL, YKCYCHYIO
KHCJIOTY; JIeHaTypalus Oe/IKOB P HArPEBAHHH, IBETHEIC
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JNEHCTBUSIMU:

0) coBMecTHas e TeIBHOCTD:

- TIOHHMATh 1 HCIIOJIL30BATh IIPEUMYIIECTBA KOMAHTHOM
W HHIUBHTyalbHOH paboTel;

- NPHHUMATE LEIH COBMECTHOH AEATEILHOCTH,
OPraHH30BBIBATE H KOOPIAMHHPOBATE JEHCTBHS 110 ee
AOCTIDKCHHIO: COCTaBJIATE TUIAH JeHCTBHIA, pacripenensaTh oIl
C YUCTOM MHEHHH Y4aCTHUKOB 00CYKIATh Pe3y/IBTaThl
COBMECTHOH paboThI;

- KOOPIMHHPORBATE M BEINIONIHATE padoTy B YCIOBUSIX
PEaNLHOTO, BUPTYAITBHOIO H KOMOHHHPOBAHHOTO
B3aHMOJICHICTBUA;

- OCYIIECTBIILITE MO3UTHBHOE CTPATErHYE CKOE TIOBEICHIE
B Pa3/IMYHEIX CHTYAIWHSAX, IPOABIATE TBOPYECTBO U
BOOOpayKeHHE, OBITH HHMIIMATUBHBIM

Oenanienre yHHBEpCATLHEIMHE PEIYIISITHBHEIMHA JEHCTBHSIMU: r)
MPHHATHE ce0s U APYIHX JIHOIeH:

- IPUHUMATh MOTHBEL M apTYMEHThI IPYTHX JIEOIEH pu
aHaJHu3e pe3yNbTaToB JeITEILHOCTH;

NPH3HABATh CBOE ITPABO M IIPABO JPYTUX JIONCH Ha

ONTHOKH;
PasBHBaTh CIIOCOOHOCTh IIOHUMATH MUP C TIO3HIHH JIPYTOro
YeJIoBeKa;

PeaKipu OeIKOB; POBOAUTE PEAKIIHH HOHHOIO obMeHna,
ONpPENEIIATE CPeMy BOJHBIX PACTBOPOB, KAUECTBEHHBIE
PeaKuuH Ha cynb(ar-, kapOboHaT- U XJIOpUI-

aHHMOHbI, Ha KATHOH aMMOHHS; PEIaTh 9KCIIEPUMEHTAIbHBIC
3ayaqu 1o reMaM "Meramas" u "Hemeranie") B
COOTBETCTBUM C NPABUIAMH TEXHUKU GE30IaCHOCTH TIpH
00palIeHNH C BeNeCTBAMHE U JJab0PaTOPHBIM
000py/IOBaHUEM; MPEICTABIIATE PE3YJIBTATEl XMMHUECKOLO
OKCIepuMenTa B (JopMe 3alliCH ypaBHEeH i
COOTBETCTBYIOIIMX PEaKIHii B (OPMYITHPOBATH BEIBOIH HA
OCHOBE OTHX PE3YJIbTATOB;

“YMETh CaMOCTOATEIILHO ITAHUPOBATH U IIPOBOINUTE
XHUMUYECKHH OKCIIEPUMEHT (TOTYYEHHE H H3YYEeHHe
CBOHCTB HCOPIaHUIECKUX M OPTAaHHYECKHUX BEIIECTE,
Ka4eCTBCHHBIEC PEAKIIHU YIIIEBOJOPOIOB PA3THIHBIX
KJIaCCOB M KHCIOPOJCOIEPIKAIINX OPTAHHYECKHX BEICCTB,
PCIICHUE SKCIIEPUMEHTAIBHBIX 337184 110 PACIIO3HABAHMIO
HEOPTaHHICCKHUX H OPraHMYEeCKHX BEIIECTB) ¢
COOIIO/IEHIEM IPaBHIT 5e30MacHOT0 06pameHus ¢
BEILECTBAMH U J1a00paTtopHEIM 060pyI0BaHeM,
(hopmynHpOBaTh LETH HCCIENOBAHK, IPEOCTARIIATS B
Pa3UYHOI (hopMe Pe3yIbTaThl KCIepPUMEHTA,
AHATM3HUPOBATh U OLICHUBATH MX JOCTOBEPHOCTE;

OK 07.
CopneiicTBoBaTh
COXpaHEHHIO
OKPYKaIoWIeH Cpempl,
pecypcocOeperkeHuIo,
IIPUMEHATh 3HAHUA 00
M3MCHECHHH KITHMAaTa,

B obnacT 3K0I0rHYecKoro BOCIHTAHHS:
c(hOPMHPOBAHHOCTH IKOJIOrHYECKOMH KyJIbTYPBL, IOHHMaHHE
BIIMAHHUA COLMATIBHO-9KOHOMHYECKHX MPOIIECCOB HA COCTOSTHHE
NPUPOAHON M COLTMATBHOM CPEbl, 0CO3HAHUE TII06aIEHOI0
XapakTepa 3KOJOTHYECKHX Tpobiiem;

TUIAHHPOBAHHME U OCYIIECTBIICHHE JICHCTBUN B OKpY»Karoniei
Cpe/ic Ha OCHOBE 3HAHHS IIEJICH YCTOHYHBOIO pa3BHTHSA

C(HOPMUPOBATE TIPEACTABIEHA: O XHMHYECKOI
COCTaBJIAIONIEH eCTECTREHHOHAYYHON KAPTHHEI MHpPa, PoJu
XHMHH B TIO3HAHHH SIBJICHUH MPUPOJIBI, B HOPMUPOBAHNH
MBIIIJICHHSA ¥ KYIbTYPBI JIHYHOCTH, e QYHKIHUOHATEHOM
I'PAMOTHOCTH, HEOOXOMMOH JUIA peleHns NPAKTHYECKIX
34144 ¥ 5KOJIOTHYeCKH 000CHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3/TOPOBBIO H IIPHPOJIHOM Cpejie;
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'TTpHHL[I’IHBI HYECJIOBEeYeCTBRA: YMETL CO6JIIO,HE{TB IpaBujia 3KOJOIrHYECKH

BeperIInBoro AKTHBHOE HENpUATHE IEHCTBUH, MPUHOCAIMX Bpel LEeec000OpasHOro MoBeieH s B OBITY 1 TPYAOBO#
IIPOM3BOJICTBA, OKpYIKaroIIe cpejie:; ACATCILHOCTH B LENIAX COXPAHEHUs! CBOETO 30POBLA U
apdexTrBHO YMEHHE NMPOrHO3MPOBATE HEONArONPUATHEIC YKOIOIHYECKHE OKpYalOWIEH IPUPOAHOH CPe/ibl; YYUTHIBATH ONACHOCTE
JIEHCTBOBATH B TIOCICACTEHA IPEIPUHIMACMBIX JICHCTBHMH, Npea0TBpaIaTh BO3/IEHCTBHS HA JKUBEIE OPTaHU3MBI OIIPEETeHHbIX
Ype3BEIYAHHBIX UX; paciiipeHH1e OIBITA JIESITEILHOCTH 9KOIOTHUECKOI BEIECTB. MOHUMAS CMBICII MOKA3ATEs TIPe e ThbHOM
CUTYaLIHAX HaTpaBIeHHOCTH; AONYCTHMOH KOHLEHTPAIIMH YMETh [IPOrHO3UPOBATD.

OBJIAIEHHE HABBIKAMH yIEOHO-MCCIIE10BATENIbCKOM, TPOCKTHOI AHAJIM3UPOBATh U OLCHUBATE C MO3IMLHH IKOJOIMYECKOH

U COLMAITbHON AeATeJIbHOCTH; 0e30MacHOCTH MocnencTBUs BLITOROI 1 [IPOM3BOCTBEHHOM

ACATENLHOCTH Ye/I0BeKa, CBA3aHHOMN ¢ mepepaboTKoit
BEINCCTB, UCMOIB30BATE 110JYUCHHBIE 3HAHHUS JITs NPUHSTHSA
TPaMOTHBIX PEIICHUH NPOO/IeM B CUTYAUMIX, CBA3AHHBIX C
XHUMUECH;

YMETE 0CO3HABAThH ONACHOCTL BO3/ICHCTBUS HA KUBBIE
OPraHU3MBl OINIPEAC/IEHHBIX BEIIECTR, TOHHUMAS CMBICT
NIOKa3arTesId npeae/ibHON 10NyCTUMO KOHUEHTpalHH, U
MOACHATE HA NMPHUMepax ClocoObl YMEHBIICHHS 1
IPCAOTBPANICHHS HX BPe/JHOI0 BO3ACHCTBHS Ha

OpraHu3M 4ejIoBexa.

1K 4.2. Ilporoauts Brazers pabotoii o dopmuposanmio n PEANH3AIMH IIPOrpaMM | HHPOPMUPOBATH HACENIEHHE O Bpesie NOTPeOIEHHs AlIKOT 0I5

CaHUTapHO- 30pPOBOT0 00pasa sKU3HH, B TOM YHCIe [IpOrpaMM CHHXKEeHHs 1 Tabaka, npeynpexaeHus 1 OOpLOBI ¢ HEMEAUIMHCKUM
IRIMCHIeRKoS noTpebaens anKkorons u Tabaxa, npeIynpexaeHns 1 6opsoe TOTPEOIIEHHEM HAPKOTHYECKHX CPEJICTR H TICHXOTPOTHBIX
B ¢ HECMEIUIMHCKIM NMOTPEOICHHEM HAPKOTHYECKUX CPEICTB B BEIIECTR;

HaceaeHmA. IICUXOTPOITHBIX BEIIECTB COBPEMEHHBIE HAayYHO 0OOCHOBAHHBIE PEKOMEHIALINH 110
YmeTs popMHpoBaTh 06IECTBEHHOE MEEHM e B NOJIB3Y BONpOCaM JIMIHOH MHIHEHBI, PALHOHANBLHOTO TTHTAHMUS,
3/10pOBOro 00pasa JKU3HU U MOTHBMPOBATH MALMEHTOR Ha [IIAHUPOBAHHSA CEMBH, 3/I0POBOrO 00pasa KH3HH, (akTopos
BEZICHHE 310pOBOr0 00pasa KU3HU; PHUCKa AJIs 310POBbS;
3HaTh NPUHIKIIEL 310POBOTO 06Gpaza JKH3HH, OCHOBBI - IIPHHIMITBI 3I0POBOTO 0Opa3sa KU3HH, OCHOBBI COXPAHEHHS
COXPaHEHHS W YKPEIIICHHUS 3OPOBLS; H YKPEITIEHHA 3/10POBSI;

(axropsr, ciocobeTyromue COXPaHEHHIO 3IOPOBLS;
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| bOpMBI M METOAE! paboThl 110 dbopmupoBanmio 3n0posoro
| obpasa sxuzHM;
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2. Crpykrypa u Colep:xanue o0meo6pasopaTeILHOIM AHCHHIJIHHBI

«XHUMUI»

2.1. OGbem AMCHHIIMHBI 1 BUIbI y4eOHOIi padoThI

Bun yueGHoii paors O6bem B

Jacax

O6bem oGpazoBarTeabHOii JUCHHUITTHHBI 144

B T. u.

OcHoBHoe copepsxanne 124

B TOM YHCIIE:

TEOpETUIECKOE 00yueHue 42

IIPaKTUIECKHE 3aHATHS 82

B T. 4. KOHTPOJIbHbIE PAbOTEI 10

HpO(l)eCCHOHaJIbHO-OpHEHTHpOBaHHOE coaepKaHue 38

Conep:kaHue NPHKJIAAHOIO MOIY.Is1)

B T. 4. TCOPETUYECKHE 3AHSITHS 10

[IPAKTHYECKUE 3aHATHS 28

CamocrosTernbHas padora 12

Koncyneranus

lIpomesxyTounas aTrecrans (9x3amen)




2.2. Temaruveckuii IJIaH U cojepxkanue yuebHoi quconunaunass: b1 07 XUMUS

HaumeHoBaHIe Pa31esos | Conepxanue y4eGHOro MaTepuaia (OCHOBHOE H NPOdecCH OHATHLHO- O6bem | PopmMupyembie |
OPHEHTHPOBAHHOE), 1a0OPATOPHLIE H YacoB | KOMIIeTeHIHH
HPAKTHYECKHE 3AHATHS, IPHKJIATHOH MOLYJIb
o 2 3 4
OcHOBHOE coaepKaHHe 124
Cemectpl 7 54
Pasjen 1. OcHOBLI CTPOEHHS BEIECTBA 8
Tema 1.1. OcHoBHOe coep:kanue 6
CrpoeHue aToMOB — OK 01
M — I'eopeTuyeckoe obyuenue 2
JJICMEHTOB H CospemenHas MOJIE/Ib CTPOCHHUS aTOMa. DJIEKTPOHHAS KOH(Urypanus aroma.
IIpHpoJa Knaccnpukauus XauMUIecKHX 2/1eMeHTOR (s-. p-. d-31emenTsl). BaneHTHbIE 31€KTPOHEL.
XHMHYCCKOH Banenthocts. DiieKTpoHHas npuposa XMMHYECKOH CBS3H. DIeKTPOOTPHLIATEIBHOCT.
CBA3H KosanenTthas cBa3b, ee pa3sHOBUIHOCTH M MEXaHU3MbI 00pa30BaHui (OOMEHHBIH 1 JIOHOPHO-
aKLenTOpHbIH). MonHad cea3b. Metanandeckas cBs3b. BogoponHas cB3b.
MexMOoJIeKyISIpHBIE B3aUMOICHCTBHS.
M3oTombl, 0cHOBHOE M BO30YKIEHHOE COCTOSIHUE aTOMa, THOPHIM3AIAS ATOMHBIX
opOuTanei.
Ilpakruyeckue 3anaTHS 4
Perrenne npakrnyeckux sananuii Ha cocTapieHie EKTPOHHO-Tpadaeckux GopMyt
2JIeMeHTOB 1-4 nepuoaos.
Penienue 3ananuii Ha MCIONIB30BAHME XUMUYECKOH CHMBOIMKH U HA3BAHMI COeMHEHHUI 110
HOMEHKJIATYPE MEMYHAPOJHOIO COI03a TEOPETHYSCKON M MPHKJIAAHON XUMHH U
TPMBUAIBHBIX Ha3BaHWM JUTS COCTABIIEHMS XUMHUUYECKHX GOPMYJT IBYXaTOMHEIX COeIHHEHNiT
(OKCUIOB, CYIbOUI0B, THAPUIOB H T.IL.) ¥ IPYTUX HEOPraHUYECKHX COCAHHEHMI
OTZICJIbHBIX KJIACCOB.
Ilpaktuyeckoe 3anatue Nel 2
CocrasiieHne 31eKTPOHHO-TpaduyecKnx GOpMYI AaTOMOB XHMHUYECKHX 2JIEMEHTOB.
[IpakTnyeckoe 3anaTue No2 2
CocrasneHue XUMHYECKHUX (POPMYIT IBYXATOMHBIX COSIMHEHHIA.
Tema 1.2. OcHoBHOE comepsranue 2
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Ilepronudecknii 3axoH u
tabimna /.M. Menneneera

IlpakTHueckue 3ausirus

[lepuoamieckas cucTeMa XMMHUYECKUX 3J1EMEHTOR JL.W. Menneneesa. ®usnyeckuii cMpIc
[Nepuonnueckoro saxona J1.1. Menueneesa. 3aKOHOMEPHOCTH M3MEHEHUS CBOCTR
XHMHHECKHX JJIEMEHTOB, 00pa3yeMBIX HMH TPOCTBIX U CIOMKHBIX BEIIECTB B COOTBETCTRHM C
HOJIOKEHHEM XHMHYECKOrO asiemMenTa B [leproauyeckoii cucreme. MUpoBO33peHdeckoe 1
Hay4uHoe 3HaueHue Ilepuoanyeckoro 3akona /.M. Menneneera. IIporuoser JI.1.
MemeneeBa. OTKPBITHE HOBBIX XHMHYECKHMX IIeMEHTOB.

Pemiene npakTMKo-OpHeHTHPOBAHHEBIX TEOPETHYECKUN 3a/IaHMIl Ha XapakTepH3aIuio
XMMHYECKHUX DJIEMEHTOB «MeTaninueckue / HeMeTaTIMYecKHe CROMCTRA.
SACKTPOOTPHUATENBHOCT U CPOJCTBO K JIEKTPOHY XUMHYECKHX JIEMEHTOB B COOTBETCTRBHE
C UX SJICKTPOHHBIM CTPOCHHEM U MOJIOJKEHHEM B M€ PHOIMYECKON CHCTEME XUMHUCCKHX
stementoB JI.M. Menjeneeray

[lpaxkTHueckoe 3ansTHe No3
Cocrasnenne XapakTepHCTHKH XHMHYECKOTO 31EMEHTA 110 €10 TOT0KEHHIO B
Ilepuoanueckoit cucreme JI. M. Menaeneena.

(]

OK 01
OK 02

Pasznen 2. Xumudeckue peakuuu

22

Tema 2.1.
THrbe1 XxUMHYECKHUX
peakuui

| OcnoBHOe cojepxKanne

14

Teopernueckoe obyuenne

Knaccudukanus u T xumuueckux peaximii ¢ Y4aCTHEM HEOPraHWYECKHX BEILLECTB.
Komnuecreennsle oTHOImeHUs B XuMHK. OCHOBHBIE KOTMUECTBEHHBIE 3aKOHE B XMMHH 1
PACYETRI 10 YPAaBHEHUAM XMMHUYECKUX peakuui. MoJb Kak eMHMIA KOJMYECTBA BEIeCTRA.
Mounsipnas macca. 3aKOHBI COXpaHEHHS MACChI U dHepruu. 3akoH Aporanpo. MonapHsiii
00beM razos. OTHOCHTE/BHAS MIIOTHOCTE ra30B. Peakiuu KOMILIEKCOOOpa30BaHMS ¢
Y4aCTHCM HEOPTaHHWYECKHX BEIIECTB (Ha NpUMepe rHapOKCOKOMILTEKCOB LIMHKA 1
AIFOMHHHSA).

Ipakrnyeckue 3auarus

Cocrapienne ypaBHEHMH peakumii CoeIMHeHMs, Pa3NOKEHHA, 3aMelleHHs, oOMeHa.
YpaBHeHus peakLMil rOpeHMs, MOHHOTO 00MeHa, OKHCICHHA-BOCCTAHOBJICHUA. Pacuer
KOTHHUCCTBCHHBIX  XapaKTCPUCTHK HMCXOJHBIX BEIIECTB W IPOAYKTOB peakimu. Pacuer
KOJIMYICCTBEHHBIX XapaKTCPUCTHUK NPOIYKTa PEaKIMH COCAMHEHHMS, SCIIH OJHO M3 BEICCTR
JIaHO B M30BITKE W/UJIH COACPIKUT TIpUMecH. PacyeT MaccoBoii HTH 06BEMHOI JIOJTM BBIXOJ1a
IIPOAYKTA PpEAKIMH COCIMHEHHS OT TEOPETHYECKH BO3MOKHOIO. PacyeT OOGBeMHBIX
OTHOIICHHH ra3oB. Pacuer mMaccel (06BeM, KOIHUECTBO BEINECTBA) MPOAYKTA PEaKIHH, ¢ClIH
O/IHO M3 BEWIECTB JAHO B BUIC PACTBOPA C ONPEIC/IEHHONH MACCOBOI H0Melt pacTBOPEHHOTO

12
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BCIICCTBA.
ypaBHGHI/IH OKHCJICHHA-BOCCTAHOBJICHHS. CrerreHn OKHCIICHHA. OKHCITHTETE H

BOCCTAHOBHTEIB. OKHCIUTETEHOBOCCTAHOBUTE b HEIE peaxkuuu B IIpHpo/Ie,
IIPOM3BOJICTBEHHBIX TIpOIECCaX M JKU3HEAEATENIBHOCTH OprasusmMoB. OKHUCIWTEILHO-
BOCCTaHOBHTEJIHHBII IIOTeHIIHAl Cpepl. Cocrasnenue U YpaBHHBaHHE

OKHCIIUTCIIBHOBOCCTAHOBHTEJILHEBIX pCaKIJ,Hﬁ METOAOM BIEKTPOHHOIO Oananca. Tumpgnbie
HEOPraHWYECKHE OKHCIHMTEIH U BOCCTAHOBHTEIIH. 3J'ICKTpOJ'IH3 pacTBOpOB H paciuiaBOB

coJIeid.

[IpakTuyeckoe 3anaTHe Nod
Cocrapnenue ypaBHEHHH XHMHYECKHX PeaKIIHii.

ITpakruueckoe 3aHsTHe No5
Pemenne 3anau na H30BITOK M HEJIOCTATOK.

IIpakTideckoe 3anstie Ne6
Pemenue 3a/1a4 Ha BEIMHCIIEHHE BBIXOMA MPO/IYKTA PEAKIMHA OT TEOPETUYECKH BO3MOXKHOTO.

IIpakTiyeckoe 3ausTHe No7
Pacyers! o ypaBHeHHSIM XUMHUECKUX PEAKLIUH ¢ HCIOIB30BaHHEM 00BeMa razos.

ITpakTuyeckoe 3anaTure No§
Cocrapnenne ypaBHEHHH OKHCIHTEIBHO-BOCCTAHOBHUTENBHEIX PEaKIUit

IIpakTiueckoe 3ansatue Ne9
OJIEKTPOJIH3 PaCTBOPOB M PACILIABOB COJIEH.

Tema 2.2
DIeKTpoITHYeCKAad
JUCCOIHALM 1 HOHHBIH
obmMmen

OcHoBHOE coaep:Kanue

Teopernyeckoe o0ydenmne

Teopus 2NeKTpoIUTHYECKO# aucconHaus. Peakinun nonnoro obmena. CocTaBneHue
peaKipii HOHHOro 0OMEHa IIyTeM COCTABIICHHS MX IOJIHBIX H COKPAIICHHBIX HOHHBIX
ypaBHeHHi. I’ naponus coneil. 3HadeHHe rupor3a B OHOIOrHYECKUX 0OMEHHBIX
nporeccax. IIpumeneHue ruiposmsa B IpOMBIIUIEHHOCTH.

IIpakTH4yeckne 3aHATHS
HccnenoBanue cpefbl paCTBOPOB COJEeH, 00pa3oBaHHBIX CHIBHBIMH U CITAOBIMH
TIPOTOJIUTAMH, U MX PEaKIHi ¢ pacTBOpPaMH MIeJI04M U KapOoHaTa Harpusd. CocTaBiieHue

peakuyii THApPOIIM3a COIEH.

IIpaxTryeckoe 3auatue Nel(
Hccenenopanue THIIOB, IPH3HAKOB XMMHUYECKHX PEAKIIHI U OTIpe/Ie/IEHHE CPEITBI BOJHBIX

pacTBOpPOB.

OK 01
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IpakTHyeckoe 3amsaTre Nel 1
Kontponsnas pabora Nol. Crpoenne BemecTsa  XUMHYECKHE peaKkIim.

CamocrosiTeqibHas pa6oTa obyuarommxces

Brimonsenne ynpaxHeHHit: COCTABICHHe ypPAaBHEHHEH 3JIEKTPOJIHTHYECKOMH JUCCOITHAITHH
KHCJIOT, OCHOBaHHH, Pa3IMIHBIX THIIOB COJIEH, peakHii HOHHOTO OOMEHA.

Pedeparneroe  coobmenne:  «OcoGeHHOCTH — GHOXHMHYECKHX — OKHCIMTENHHO — —
BOCCTAHOBUTEIIBHAIX IIPOLIECCOB B OPraHHU3MEY.

Pazjesn 3. CTpoenne u cBoiicTBA HEOPraHHYEeCKHX BEIECTB

24

Tema 3.1.
Knaccudukarnys,
HOMEHKJIATYPa H CTPOEHHE
HEOPraHHYECKHUX BEIIECTB

OcHoBHOE coep:kanne

o

Teopernueckoe oGyuenune

IIpenmer neopranmyeckoil Xumun. B3auMocBsI35 HEOpPraHHIeCKUX BEIECTS.
Knaccupukarms neopranngeckux semects. ITpocThie u cioxkHble BemecTsa. OCHOBHELE
KJTacChl CIIOXKHBIX BEMIECTB (OKCHBL, THIPOKCHIBI, KHCIOTHL, coiu). HoMmenknaTypa u
Ha3BaHHE HEOPraHWYECKHX BCMICCTB MCXOM U3 HX XMMHYECKON (DOPMYJIBI MITH COCTABIICHUE
XUMHIECKOH GOPMyYITBI HCXO/IA M3 HA3BAHUA BEMIECTBA 10 MEXKYHAPOLHON HITH
TPHBHATBHOH HOMEHKIaType. MexMoneky ispHsie B3anMoericraus. Kpucramioruapars:.
ArperatHsle coctosiHuA BemectBa. Kpucranmyeckue u amopdusie semectsa. THITE
KPHCTA/IIHYECKUX PEIIETOK (ATOMHas, MONEKYIAPHAs, HOHHAS, META/THIECKas).
3aBHCHMOCTB (DH3HYECKHX CBONCTB BELIECTBA OT THITA KPHCTAIHYECKOI PEILIeTKH.
Hpraunpr MHOTOO6pa3ys Bemects. COBpeMEHHEIE NIPEICTABIIEHHS O CTPOEHUH TBEPIBIX,
KUJIKUX U ra3000pasHelX BemmecTs. JKuKiue KpHCTAbL.

IIpakTHyecKkue 3auaTHS

Pemenne 3anau Ha pacyeT MaccoBOM J0JM (MAcChl) XMMHYECKOTO 3/1eMEHTa (coenuHenus) B
MoJieKyie (cMecH). Pernerue mpakTHyecKiX 3alaHuil Mo KIacCH(DHKaLH, HOMEHKJIaType u
XHMHYECKUM (OPMYJIaM HEOPTAHHYECKUX BENIECTB PasIHIHbIX KIIACCOB (Ha3kIBaTH U
COCTaBIISTH (POPMYINEI XHMHUECKHX BEIIECTB, ONPENETISATh IPHHALIEKHOCTD K Kjaccy). 4 19
VcTounvky Xxumudgeckoii nGopMaimu (HaydHas 1 y4eOHO-Hay4Has THTeparypa, cpeicTBa
MaccoBoi uHbopmarmw, cets Matepret u apyrue). [Touck HMH(OPMAINH 110 HAa3BAHHUAM,
HJICHTH(QHUKATOPaM, CTPYKTYPHBIM (OpPMYIIaMm.

[IpakTHueckoe 3ansTHe Nol2
Pemenue sanad Ha pacdeT MaccoBoil JOH XMMHYECKOTO 3JIEMEHTA (coenunenwusn) B

MOJIEKYNE (CMecH).

Tema 3.2.
OU3HKO-XUMHUYECKHE

OcHoBHOE cofepkaHHe

12

Teopetnyeckoe 0byuenue

OK 01
OK 02
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CBONCTBa HEOPraHHYeCKUX
BelmecTs. MeTaisl.

Tema 3.3.
OH3HKO-XHUMHYECKHE
CBOKCTBA HEOPraHHMYECKUX
BemecTs. Hemeraiuiel.

Tema 3.4.

XUMHYECKHe CBOMCTBA
OCHOBHEIX KJIaCCOB
HEOPraHU4YeCKHX BEIIeCTB.

Meransr. O6niue Gpusmyeckue u XUMHIECKHE CBOHCTBA MeTaLIoB. CIIOCOGHI 10Ty eHHA.
3HayeHue METaIOB K HEMETALIOB B IIPUPOJIE H JKH3HE IS TEIFHOCTH YeIOBEKa H
opranu3mMoB. Koppo3usa MeTa/LIOB: BH/IbI KOPPO3HH, CIIOCOOHI 3aIIUTE METATIIOB OT
KOPPO3UH.

Hemeramisr. Obmue pu3HuecKiie U XUMHUYECKHE CBOMCTBA HEMETAIUIOB, THIIHYHEIE
coiictea Metawios Y- YII rpynm. Knaccudukarst 1 HOMeHKIaTypa coe THHeHMH
HeMeTaioB. KpyroBopoTsl OHOI€HHBIX AJIEMEHTOB B IPHPOJIE.

XUMAYECKHE CBOMCTBA OCHOBHBIX KITACCOB HEOPTaHUYECKHX BEMIECTB (OKCHIIOB,
THAPOKCHUIOB, KHCIIOT, COJNEH U JIp.). 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB ITPOCTBIX
BEIIECTB, BOJOPOIHBIX COENMHEHHH, BBICITHX OKCHJIOB M I'HIPOKCHIIOB.

IpakTHyeckue 3aHATH

Cocraenenue ypaBHeHHH T XUMHYECKHX PEAKIMH ¢ YYaCTHEM IIPOCTHIX H CIIOMKHBIX
HEOPTaHMYECKUX BEIIECTR: OKCHIOB METAIOB, HEMETAIUIOB U aM(OTEPHEIX HJIEMEHTOB;
HEOPraHWYECKHX KHCIOT, OCHOBAHHIH M aM(DOTEPHEIX M'MAPOKCH/IOB, HEOPTAHHYECKHX COJICH,
XapaKTepH3yIOMUX UX CBOHCTBA. Pemmenne npakTHKO-OpUEHTHPOBAHHBIX TEOPETHUECKHIX
3a/IaHMH Ha CBOMCTBA U IOJIyYEHHE HEOPraHWYeCKUX BEIIECTR.

[IpakTiyeckoe 3anaTue Nol3
KpyroeopoTs! GHOTreHHBIX 3J1eMEHTOB B IIpHpOJie. FIX posib B Opranusnme 4e/ioBeKa.

IIpakruyeckoe 3anatue Nol4
PemieHne npakTiko-opHeHTHPOBAHHBIX 33184 Ha CBOMCTBA U TIOMyYeHHe HEOPTAHIHICCKHX

BEIIECCTB.

IIpakTugeckoe 3ansTue Nols
XHUMHYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKHX BEIECTR.

Tema 3.5.
[TpomsBoaCcTBO
HEOPraHUYECKHX BEINECTB.

OcHoBHoOe cogep:ranne

TeopeTuyeckoe 00yuenne

O6uye npezcTagieHys 0 MPOMEIIUTICHHBIX CIIOCO0AX MOTY4eH s XHMHYECKHX BEIIeCTB (Ha
IIpUMEpE MPOM3BOJICTBA AMMHUAKA, CEPHOM KHCIIOTHI). UepHast W I[BEeTHAS MEeTaJTypIHs.
[IpaxTHyeckoe IIPHMEHEHHE 2MEKTPOJIK3a s TTOTYYeHHMS IMeJI0YHBIX, MEI0YHO3eMETbHBIX
METaJUIOB U amfoMuHuA. CTEKIO M CHIIMKATHAA NIPOMEIIIIEHHOCTE. [Ipo6iema 0TX010B U

10O0YHEIX MPOIYKTOB.

ITpakTHueckue 3aHATHS

Pemenue npakTHKO-OPHEHTHPOBAHHEIX 38aHHMIH O POJTH HEOPTAHHYECKON XHMUH B
Pa3BUTHH ME/IMIIHHbI, CO3aHUH HOBBIX MaTEPHAIOB (B CTPOHTENLCTBE M JP. OTPACIIIX
NPOMBIIUICHHOCTH), HOBBIX HCTOYHHKOB 3HEPIUH (AlIbTepHATHBHBIE HCTOYHHKH SHEPIHH) B
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PEIIEHHH NPO0JIEM 9KOJIOrHYECKO, SHEPreTHYECKOH H MUIIEBOH 6e3011aCHOCTH

IIpakTugeckoe 3austre Nol6
Penrenne npakruko-opHeHTHPOBAHHEIX 3aMaHMii O PO HEOPraHHUYeCcKOi XMMHH B

PasBHUTHH MEAUIIUHEL.

ITpaxTHyeckoe 3anaTue Nol7
Konrponsras pabora Ne2. CBoifcTBa HEOPraHHYECKUX BEIIECTE.

CamocrosTensnas paGora obyuarommxes

Pedeparusnrie coobmenus: no Temam «IIpumencHue KHCIIOpOZa, CEPEI H UX COEIHHEHHI B
MeMIMHEY, «bronoruyeckas pos azora u pocdopay, «IIpumenenye B MeUIIMHE M HAPO JHOM
Xo3sHCTBE a30Ta, pochopa u ux coenunennity, «IIpuMeHeHHe xyopa, Opoma, ¥oga u ux
COCIMHEHHH B MeIMLHHEY, «PeryiaTuBHas poTh KATHOHOB KATUS H HATPHA B JKHBOM
KIIETKEY.

Cemectp 2

82

Pa3znen 4. Ctpoenne u cBoii

CTBA OPraHHYe¢CKHX BelleCcTB

22

Tema 4.1.
Knaccuduxarms, crpoenue
4 HOMEHKJIaTypa
OPraHUYEeCKUX BEIIECTB.
Hzomepus.

OcnoBHoe cogepskanue

Teopernueckoe 0Gyuenne

lIpemeT opraruyeckoii xumun. BaauMocesss HEOPraHMYECKUX M OPraHUYEeCKHX BEIECTB.
XHMHYECKOE CTPOCHHE KaK HOPSAIOK COSIHHEHHS aTOMOB B MOJIEKYJIE COTJIACHO MX
BaIEHTHOCTH. OCHOBHBIC MOJIOKEHHUS TEOPHH XMUMHYECKOTO CTPOCHHS OPraHUYecKHX
coeunennit A.M. ByTiepopa. Yrnepoasetii ckenet opranudeckoit MOJIEKYJIBI.
MouekynspHbie 1 CTpYKTypHEIE (pa3BepHYTHIE, COKpAICHHBIE) XUMHUYECKHE (HOPMYITBI.
3aBHCHMOCTE CBOHCTR BEIIECTB OT XMMHYECKOTO CTPOSHHS Monekyi1. M3omepus u u3omepsl
(CTpYKTypHast, reoMeTpHIecKas (umc-Tpanc-m3oMepusi). KpaTHOCTh XHMHYECKOH CRA3H.
Hownsitre 0 PpyHkMoHaNBHOM rpynme. [IpuHipIs KITaCCH(HKAIIHH OpraHHYeCKUX
COeMMHEHHH. MexayHapoTHas HOMEHKIIATYpa B MPHHIHITEL HOMEHKJIATYPBl OPraHHYECKUX
COeIMHEeHHH. PacueTsl mpocTeiimeii Gopmyner opranuyeckoii MOJIEKYJIBI, HCXOIS 13
JIEMEHTHOIO cocTaBa (B %).

OK 1

Tema 4.2.

CBoiicTBa OprauuyecKux
coenviHeHuu. [ Ipenensueie
YIJI€BOIOPOIEI.

Tema 4.3.
Henpenensusie n

OcHoBHOE conepkanme

10

Teopernueckoe obyqenne

=}

Du3HKO-XMMHYECKHE CBOHCTBA OPraHMYECKHX COeIMHEHHUI OTACIbHbIX KIACoOB
(0COOEHHOCTH KIacCH(MKALINI H HOMEHKIATYPEI BHYIPH KJIACCA; FOMOIOIHYeCK Uil pan u
obmast popmya; H3oMepns; GUIMUECKHE CBOMCTBA; XHMHYECKHE CBOMCTBA; CITOCOOBI
TNOTY9CHHS): TIPEIENTbHBIC YTIeBOAOPOIEL. IOpeHne MeTana Kak OJIH U3 OCHOBHEIX
MCTOTHHKOR TCILIA B NIPOMBIIUICHHOCTH U ObITy. CBOHCTBA IPHPOIHEBIX YIIIEROJOPOLOE,

[\

OK 01
OK 02
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apoMaTHYICCKHE
YIIIEBOOOPOIEI.

Tema 4.4.
Kucropoacoaep:kamue
COEIMHEHUS.

Tema 4.6.
A3zoTcoaepxamiue
COEIMHEHHS.

HaxOKJIEHHUE B IIPHPOAEC W IIPUMCHCHHE aJIKaHOB

DOHU3MKO-XMMHUYECKHE CBOHCTBA OPraHMIECKUX COCIUHEHHIH OTASIBHBIX KIacCOB
(ocobennoCcTH KnaccH()UKAMH B HOMEHKJIATYPEl BHYTPH KJIacca; TOMOJIOTHIECKHH s U
obmias Gopmyiia; M3oMepus; PU3NUECKHE CBOHCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI
IIOYY9EHHA: HENpeIebHbIE H apOMaTHYECKHe YIJIeBoXopoasl. [lomumepusanus sTHiieHa Kak
OCHOBHOE HAIIPaBJIEHHE €r0 UCIOIb30BaHUA. [ 'opeHHe aleTHIeHa KaKk HCTOYHHUK
BBICOKOTEMIIEPATYPHOTO IIJIAMEHH JI7IS1 CBAPKHU M PE3KH METAJIOB;

DHU3UKO-XMMHYECKHUE CBOMCTBA OPraHUMYECKHUX COCIUHEHHI OTICILHBIX KJIACCOB
(ocoGeHHOCTH KNacCH(UKAIMK U HOMEHKJIATYPBl BHYTPH KJIacca; TOMOJIOTHYECKHI Pl |
obmas GopmyJa; u3oMepus; GU3NIESCKUE CBOMCTBA; XUMHYECKHE CBOMCTBA; CIIOCOOBI
MOJIYYEHHS: . KHCIOPOCOAePKANIHE COEIMHEHUS (CITUPTHI U IPOCTHIE 3(HUPHI, (DEeHOIbI,
anbIErHIBl M KETOHBI, KApOOHOBBIE KUCIOTHI M MX IIPOM3BOAHELE). [ IpakTHyeckoe
NpPUMEHEHHE STUICHIIMKOI, [IHIepHHa, Gpenona. [Ipumenenne Gpopmainsaernia,
aLeTaabAeruaa, YKCyCHOM KUCIOThL. Mblla Kak COJIM BRICIIMX KapOOHOBBIX KHUCIIOT.
Moromue CBOHCTBA MBLIA;

DHU3HKO-XUMHYECKHE CBOMCTBA OPraHMYECKHUX COeIMHEHHI OT/IeIbHBIX KIaCCOB
(ocobenHOCTH KIacCH(DUKAIMH H HOMEHKJIATYPHI BHYTPH KJIacca; TOMOJIONHYECKHH Pl U
obmaa popMyia; H30MepHs; ((H3NYECKHE CBOMCTRBA; XUMHYECKHE CBOMCTBA; CIIOCOOKI
HOJYYEHHs: a30TCOAeprKalIle COeIHHEHHUS (AaMHUHBI H aMHHOKHCIIOTHI, OeJIKH).

IIpakTuyeckue 3aHATH

Permenue nenoyex npeppaiieHHi Ha FeHETHYECKYIO CBA3B MEXK/IY KlIacCaMK OpraHHYeCKHX
COeIMHEHHI C COCTABIEHHEM HAa3BaHMH OPraHUYECKUX COEeIUHEHMI 0 TPUBHATBHOM HIIH
MEKIYHAPOJHOM CHCTEMAaTHYECKOH HOMEHKIaType. Pelnenne pacueTHBIX 3a1ay 1mo
YPaBHEHHAM PEaKIMi C y9aCTHEM OpTraHHYecKUX BermecTB. CocTaBleHHe peaKiiid
TIPHCOEMHEHHs M OKHCIIEHHW Ha IIpUMepe 3TUIeHa. Pelmenune pacueTHBIX 3aJ1a4 ¢
HCIIO/IB30BAHKMEM IUIOTHOCTH I'a30B IO BOJOPOLY H BO3IYXY

[TpakTrueckoe 3ansatue Nol
I'eneTHdecKas CBA3b MEXKY KJIaCCaMU OPraHUYeCKUX COeIHHEHMIA.

CamocrosgTeabHas padora 00y4armuxest

Pedeparusnbie coobmenus o remam: «[IpuMeHeHHe B MeIUIIMHE AMUHOB U
aAMHUHOKHCIIOTY, «l[pumMenenne B MeuIHe KapOOHOBBIX KHCIIOT ¥ UX CONeiy, «CIIHpTHI:
BO3/ICHCTBHE HA OPraHU3M YEJIOBEKA U TIPUMEHEHHE B MCIHIIHHE

ToxkcHyeckoe DeHCTBHE albIerHIOB U KETOHOB HA )KUBEIE OPraHH3MEL.

buonorudeckas posb JKUPOB, MX MCIIOJIB30BAHUE B OBITY M IPOMBIILIEHHOCTH.
Cunrernueckue moromue cpeacrsa — CMC (JierepreHTsl), HX IPEeHUMYINEeCTBa H
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HCOOCTaTKH.

Tema 4.7.

O6mee MoHITHE XHMHH
BBICOKOMOJIEKYJISIPHBIX
coenuHenuil. [lomumepsr B
METHITHHE.

OcHOBHOe colep:kanue

Teopernuyeckoe obyuenne

buooprannyeckue coemunenys. Ilpumenenne 1 6HOIOTHYIECKAd POJIb YIIIEBOIOB.
Oxuciienue yriesoao0B — HCTOYHHK SHEPIHH KUBBIX OpranusmMos. O61acTH IpUMCHEHHS
aMHHOKHUCITOT. [Ipespamenus 6enkoB nuimy B opranusme. buonorudyeckue GpyHKIHN GEIKOB.
Buonornueckue Gynxuuu xupos. POk opraHudeckoil XUMHK B pELICHHH TPOGIIeM
numeBoi GesonacHocTy. [IpuMeHeHHe OpraHMYecKrX BEIECTE B IPOMBIILIEHHOCTH
HyxnenHOBEIE KHCIOTHI: cocTaB U cTpoeHne. CTpoeHne HyKieoTHI0B. COCTap HYKJIEMHOBEIX
kucnot (JIHK, PHK). Poab HyK/IEHHOBBIX KHCIIOT B KH3HEACATENLHOCTH OPraHH3MOB.
IIpOHM3BOICTBO OPraHMYECKMX BEIIECTB: IPOU3BOACTBO METAHOJIa, epepaboTKa He(TH.
TonmuaTUIIEH KaK KPYNHOTOHHAKHEIH IPOIyKT XHMHYECKOTO MPOM3BOACTBA. [IpHMeHeHu e
aTuieHa. [Ipou3BoACTBO U IpHUMEHEeHHE KAaydyKa H Pe3HHEL.

CunTeTHYECKHE B MCKYCCTBEHHEIE BOJIOKHA, HX CTPOCHHE, cBoiicTRa. [TpakTHdeckoe
HCII0JIb30BAHUE BOJIOKOH.

CHHTETHYECKHE IICHKH: H30JLILHS UL IIPOBOJIOB, MEMOPAHBI JUIs OIIPECHEHHS BOJIEL,
3aIIMTHEIC IUICHKH JIJI1 aBTOMOOHIICH, IIaCcTBIpH, XUpyprudeckue moss3ku. Hopele
TEXHOJIOTHH JATBHEHINETO COBEPIICHCTBOBAHMS NOTMMEPHBIX MaTEPHAIIOR.

Ponb opranuyeckoii XMMHUH B peIIeHUH POOIIeM 3HEpreTHIECKOH 6e30IIacHOCTH, B
Pa3BUTHH MEULIHHEI, CO3IAHHH HOBBIX MATEPHATIOB, HOBBIX HCTOYHHKOB 3HEPIHU
(aIpTepHATUBHBIE HCTOYHHKH SHEPTHH)

IIpakTuyeckune 3aHATHS
Pemienve npakTHKO-OpHEHTHPOBAHHEIX 3aJAHHIA 110 COCTABIEHHMIO XHMHYECKUX PEaKIIHii,

OTPKAIOMMX XMMHUYECKYIO aKTHBHOCTh OPIaHUYECKHX COCAUHEHHIA B PA3JIMYHBIX Cpeiax
(rmpupoTHEIX, OHOMOTMYECKHUX, TEXHOTEHHBIX).

IIpakTHyeckoe 3anatue No2
Perenue 3a1ad 110 ypaBHEHUSIM Peakiyii ¢ yIaCTHEM OPraHHYECKUX BEIIECTB.

[IpakTuyeckoe 3ansaTHe No3
Kontponsnas pabora Ne3. CTpyKTypa v CBOHCTBA OPraHHYECKHUX BEIIECTB.

CamocrosiTesibHAs pabora 00y4aromuxcs

PedepaTuBHBIe COOOIMEHHS IO TEMaM:

ITpumeHeHHe OpraHUYeCKUX COeIUHEHHIH B MEHIIHHE.

XHMHA U 3/I0pOBBE: JIEKaPCTBA KaK XMMHUOTEPANEBTHIECKHE [TPENapaThl.

1 '0pMOHBI KaK GHOTOTHYECKH AaKTHBHEIE BeLIECTRA, BEIMOIHSIONIHE SHIOKPHHHYIO

OK 01
OK 02
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| peryisumio KH3HEAeI TeNbHOCTH OpraHusma

Paznen S. Kunernyeckue u TepMoqHHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHHSI XHMHYECKHX PeaKIuii

Tema 5.1.
Kunetnueckue
3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUYECKHX
peaxuuii. PapHoBecue
XHMHYECKHUX PEaKLIMH.

OcHoBHOE coj1epRaHue

Teopernueckoe obyuenune

Xumuyeckue peakiuu. Knaccuduxarpys XHMHIECKHX peakimii: mo (pasoBoMy COCTaBy
(rOMOTeHHBIE U reTePOTeHHbIE), 110 UCTIONB30BAHMIO KaTaln3aropa (KaTaluTHIeCKHUe
HeKaTalnuTHYecKkue). CKOpOCTh peakiy, ee 3aBUCHMOCTh OT Pa3iuYHbIX (DAKTOPOB:
MPUPOJIBI PEArupyIOIIKX BEIIECTB, KOHIEHTPAIMM PEarupyIoIiX BeIecTB, TeMIIEpPaTyphl
(npaswio Bant-T'odda), nnomann peakiimoHHOR IMOBEPXHOCTH, HATMYMS KaTATH3aTOPA.
Ponb karanusaropos B IpUpo/ie M MPOMBIILUIEHHOM TPOU3BOICTEE. JHEPIHsl aKTHBAIIHH.
AKTUBHPOBaHHEBIH KoMIUlekc. Karanusatopsr u katanus. Pois karanusaropos B IpHupoje U
[IPOMEBIIIIIEHHOM IIPOH3BOJICTRE.

Knaccuduxkanys XMMHYECKHX Peakinii: 110 TeroBoMy 3G heKTy (9K30TepMHYECKHE,
SHJIOTEpPMUYECKHE), 0OpaTuMocTH (oOpaTtiMble 1 HeoOpatuMeie). Teriosrie 3G deKTs
XMUMHYCCKHX peakiui. Tepmoxumuueckue ypasuerus. O6paruMocTs peakuuii. XuMH4Yeckoe
PABHOBECHE U €r0 CMEIIEHHE MO ACHCTBHEM Pa3IMYHBIX (PaKTOPOR (KOHIICHTpAIIUS
PCareHTOB MJIH IPOJIYKTOB PEaKIMH, JaBICHUE, TEMIIepaTypa) IS CO3AaHus ONTUMAIbHBIX
YCIIOBHH NPOTEKAHM XMMHIECKHX IIpo1ieccoB. [ToHATHE 06 SHTAIBIINK H SHTPOIHH.
Oueprus ['nb66c¢a. 3akon ['ecca u ciaeacTeus u3 Hero. Posis cMenienns paBHOBECHS B
TEXHOJIOTHYECKHX TIPOTIeccax

NI Co|ce

IIpakTHYecKHe 3aHATHS

V3ydenue 3aBUCHMOCTH CKOPOCTH XMMHYECKOH PEaKIMH OT KOHIEHTPAIIUH PEarupyoIHx
BEIIECTB M TEMITEPATYPEL.

Hccnenopanne 3aBUCHMOCTH CKOPOCTH PEaKIUK OT KOHIeHTparuu. Orpeienenue
KOHCTaHTBI CKOPOCTH PEAKIIUH IPapHIeCKHM METOIOM.

HcenenoBanue 3aBMCUMOCTH CKOPOCTH PEAKIHK OT TeMIIepaTyphl. Pacuer sHeprun
AKTUBAIMH PEAKIIHH.

Hpusian Jle arense. Biusnue pa3nmuaHbix HakTOpOB Ha H3MEHEHHE PABHOBECHS]
XMMHYECKHX peakiyii. 3aKoH JIeHCTBYIOIIMX MaCC M KOHCTAHTA XUMHUYECKOIO PAaBHOBECHS.
PacueTsl paBHOBECHBIX KOHIEHTPALHH PearupyrOmyX BEMECTB H MPOIYKTOB PEaKIHiA.
Pacuers! TerioBoro addexTa peaxiuy. Pemenue npakTHKo-opHeHTUPOBAHHBIX 3aIaHUH Ha
npuMeHenue npunina Jle-Illarense m1a HaX0XASHHS HAIPABICHHS CMEIIEHHs PABHOBECH
XHUMHYECKOM peakliy ¥ aHaIN3 (DaKTOPOB, BIHMAIOMMX HA CMEIEHHE XHMHYECKOTO

PaBHOBECHS

IIpakTHueckoe 3ansaTie Nod

OK 01
OK 02
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Pemenue npakTHko-OpHEHTHPOBAHHEIX 3a1aHUH Ha aHAINU3 (haKTOPOB, BIMAIOMNX Ha
M3MEHEHHE CKOPOCTH XHMHYECKOH peakiiu

IIpaxkTiyeckoe 3ansitie NoS
Pemenue 3ananmii 10 TepMOXHMHYECKHM ypaBHeHUsIM. [Ipumenenue npunimna Jle

ITlaTense.

IIpakTuyeckoe 3auaTHe Neb
Konrponsnas pabora Ne4. CKOpOCTh XUMHUYECKOH Peakiiyi ¥ XMMHUYECKOE PABHOBECHE.

Paspent 6. /IncnepcHbie cHCTEMBI

Tema 6.1.
JlucnepcHBIE CUCTEMBI 1
(bakTOpEI UX YCTOMYHBOCTH

OcHoBHOe coaepKanue

(=

Teopernueckoe obyuyeHue

Hucniepcnsle cucremel. Konnounusie cuctemsl. Mcrunneie pactBopsl. PacTBopenue Kak
(pusuko-xumudeckuii npouecce. PactBopsl. Crioco6bl IPUIOTOBIEHHS PACTBOPOB.
PacTBOprMOCTE. MaccoBast 1071 pacTBOPEHHOTO BemecTBa. [IpeebHo A0mycTUMEBIE
KOHIICHTPALMK H UX HCIIOJIb30BAHHE B OLIEHKE 3KOJIOTHYECKOM 0e30MacHOCTH.
Knaccudukanus nucrnepcHEIX cucTeM 1o coctaBy. CtpoeHue U (HakTophl yCTONYHBOCTH
JMCIIEPCHBIX CHCTEM.

IIpakTuveckne 3aHATHS

Pemenne npakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 3a/IaHUI HA JHUCIIEPCHEIE CHCTEMBI,
HCTIONB3yeMEIC B OBITOBOM M IPOMU3BOICTBEHHOMN JAEATEIFHOCTH YEIIOBEKA, C MO3HIIMIA
9KOJIOrHYECKOM 0E30MacHOCTH MOCIIEACTBHIA M IPAMOTHEIX peINeHHI MpobiieM, CBSI3aHHBIX C
XHUMHEH.

PacrosnapaHue MCTHHHEIX PaCTBOPOB, KOJUIOUAHEIX PACTBOPOB M rpy00,IMCIIEPCHEIX
cucreM. Ctpoenre MuLie/UIbl. PaccenBaHne cBeTa NPH NPOXOXKIECHUH CBETOBOTO ITy4Ka YEPE3

ONTHYECKH HEOJHOPOAHYIO cpeny (abhdexra Tunmans).

[IpakTiueckoe 3aHsaTHe Ne7
Penrenye npakTHko-opMeHTHPOBAHHEIX PACUETHBIX 3aaHN Ha IPHIOTOBIEHHE PACTBOPOB

JUCIIEPCHBIX CHCTEM.

IIpakTHyeckoe 3anaTue Ne8
KontposeHas pabota NeS. JlucniepcHble CHCTEMEI.

CamocTosiTeIbHAsE paboTa 00y4Yar0 IUXCst

PedepaTrBHble coOOmEHNS IO TeMaM:

JlicnepcHas cucTeMa B Me/IUIIHHE.

CycneHsus Kak JUCNepCHast CHCTeMa H JieKapcTBeHHas popMa.
IIpuMeHeHHe CYCIEeH3HI U SMYJILCHI B MeIMIIAHE.

OK 01
OK 02
OK 07

Paznes 7. KauecTBeHHbIe peaKIHH 00HAPY/KEHHS HEOPIAHHYECKHX H OPraHHYecKHX BelIecTB
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Tema 7.1.
OOGnHapyxeHue
HEOPraHU4YeCKUX KaTHOHOB

H aHHOHOB.

OcHoBHOE COMEPIRAHHUC

N

IpakTH4yeckue 3aHATHSA

KauecTBeHHEIE XHMHYECKHE PEAKIIMH, XapaKTepHEbIe /115l 0OOHAPYKEHUsl HEOPraHHYECKHX
BEHIECTB (KATHOHOB H aHHOHORB). CocTaBIeHHe YPaBHEHHH peakiyii 0OHapyKeHHsI KaTHOHOB
[-VI rpyIm ¥ aHHOHOR, B T.4. B MOJIEKY/ISIPHOM ¥ HOHHOM (Gopmax. Peaxkiuu oOHapy)KeHUS
HEOPraHWYCCKUX BEIIECTB B PEAIBHEIX 00BEKTAX OKPYKAIOIIEH Cpe/ibl.

KauecTBeHHBIe XHMHYECKHE PEAKIIHH, XapaKTepHbIe JUIsi 0OHAPYKEHHS OTJIE/IbHBIX KJ1aCCOB
OpPraHUYecKUX COeJMHEHUI: (EeHOJIOB, albIeTHA0B, KpaxMana, YKCYCHOH KHCIIOTHI,
AMHUHOKUCIOT | Jip. JleHaTypariusi 6€J1KOB PH HarpeBaHUH, [IBETHBIC PEaKIMU OCIIKOB.
CocraB/ieHye Ka4eCTBEHHBIX peakiuii 0OHapyKeHNs OpraHUIeCKUX COeIUHEHHH OTIeIbHBIX

KJIaCCOB.

[TpakTiueckoe 3amarue N9
OOHapyKeHHe HeOPraHWIeCKHX KaTHOHOB U aHHOHOB.

[MpakTuyeckoe 3angrue Nel(
O6HapyxeHHe OpraHuYecKHX BEIIeCTB OTACTHHEIX KJIACCOB C UCIIOJIF30BAHME Ka9eCTBEHHBIX

pEaKLH.

OK 01
OK 02

IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COAEP/KAHHE (COepKAHHE NPHKJIAAHOI0 MOXYJIS)

42

Pa3nen 8. Xumnus B ObITY H

I[pOH3B0,[[CTBeHHOﬁ JeATECJIBHOCTH YeJIOBEKA

=)

Tema 8.1.

Xumus B OBITY U
IIPOU3BOJICTBEHHOM
JIeATENBHOCTH YEI0BEKa

OcHOBHOE coepKaHHE

E=S

Teopernueckoe 00ydeHHe

OKooruyeckasi 0e301acHOCTh IO CIEICTBHH OBITOBOUM M MPOM3BOICTBCHHOMN ACATEIEHOCTH
4eJIOBEKa, CBA3aHHas ¢ ImepepaboTKOM BEIecTs; MOMCK M aHAIN3 XUMUYeCKoH HHDOpMAaIHH
W3 Pa3IMYHEIX HCTOYHHUKOB (Hay4yHas ¥ y4yeOHO-Hay4Had JINTEparypa, CpelcTBa MaccoBOM
urpopmarmy, cets MurtepHet u apyrue). Keiickl (¢ yaerom 6yaymei npodeccHoHanbHoM
JeITeTFHOCTH) Ha aHaIH3 MH(OPMAINK O IPOU3BOICTBEHHOM NEATENBHOCTH YE/IOBEKa,
CBSI3AHHOM € mepepaboTKOM M IMOIyYeHHUEM BEIIECTB, a TAKXKE ¢ DKOJIOIHYeCKOM

0e30ITaCHOCTBIO.

IIpakTuyeckue 3aHsITAS
DKoJsorndeckas 6e30MacHOCTE TMOCASACTBAN OBITOBOM M IPOU3BOJACTBEHHOH JEATEILHOCTH

YeJI0BeKa, CBI3aHHas ¢ epepaboTKOM BEIIECTB; MMOMCK M aHAIM3 XUMHYECKOH HHOpMaIuu
W3 pas3iIMYHbIX HCTOYHHUKOB (Hay4Has U ydeOHO-Hay4Has JuTepaTypa, CpecTBa MacCOBOH
undopmanuu, cets MuTepuer u npyrue). Keiice (¢ yaetom Oymymieii nmpodeccHoHambHOM
JIeSITeJIBHOCTH) Ha aHaIu3 UHGOPMAIIUH O IPOU3BOICTBEHHOMN AEATE/IbHOCTH YeJI0BEKa,
CBSI3aHHO¥ C mepepaboTKOM U MOTYIEHHEM BEIIECTB, & TAKXKE ¢ SKOJIOIHYeCKOH

OK 01
OK 02
OK 04
OK 07
11K 4.2

27




OezonacHOCTHIO. 3amHTa Keiica: [IpencraBienue pe3yabTaToB PEIIeHHs KeHCOR
(BBICTYILICHUE C IIpe3eHTAalHEN)

IIpaxTuyeckoe 3ausaTre Nel 1
3awmra Keiica: Xumuaeckue GpakTopsl pucKa B paboTe MEMIIMHCKOTO IepcoHaa.

CamocrositesibHasi pabota o6y4daromuxes

Ilouck 1 ananms XuMUIECKOH HHGMOPMALMK U3 PAa3IMYHBIX HCTOYHHMKOB (HayIHAS H y4eGHO-
Hay4Has TUTeparypa, CpeIcTBa MacCoBOM HHpOpMaIuy, cets VIHTEpPHET U ApYIHe) 110 TeMe
Kkerica. [ToaroToska npeseHTaluu 1o TeMe Keiica. [Ipe/icraBienue pesynsTaToB pelneH s
KEHCOB.

Pasznen 9. Hccnenosanue u

XHMHYECKHH aHaIH3 00beKTOB OHocdephI

34

Tema 9.1.

OcHoBrI 1abopaTopHOii
IPAKTHKH B
IIpOeCCHOHATBHBIX
nadoparopHsix

OcHoBHOE CoaepkaHHE

IIpakTuyeckue 3anaTHS
JIaboparopras mocyna u xumudeckue peaktHBbl. OCHOBHBIE J1a00paTOpHEIE OTIepAITHH.

Jlaboparoproe obopynopanue. Texnuka 6e30MaCHOCTH M IpaBHIa paboTHI (TTOBEIEHIS) B
naboparopuu. BEIOIHEHHE THIIOBBIX PAcYeTOB 10 TEMATHKE SKCIIEPHMEHTA (BBIXOI
IIPONYKTa peakiiy, Macca HaBeckH, 00beM pacTBopurerst). O6paboTka JaHHEIX, aHAIH3 H
OIICHKA HX JIOCTOBEPHOCTH (BEIYMCIIEHHE CPETHETO 3HAYCHUS HKCIIEPUMEHTATBHEIX JAHHBIX,
norpetHocty). [peacrasienue pe3yapTaToB SKCIEPHMEHTA B pasIMIHOMN (Gopme (Tabmiia,
rpaduk, OTYET, TOKJIaI, PE3CHTALHN).

IIpaxTryeckoe 3ansatue Nol2
Pemmenue 3ananvii 1o oO6paboTke JaHHBIX, aHATHW3 U OLEHKA HX JOCTOBEPHOCTH.

IIpakTuueckoe 3aaaTue Nel3
Pemenue 3a1a4 Ha BEIXO/I POJIYKTOB PEAKIIHH.

OK 01
[IK 4.2

Tema 9.2.
XUMHYECKHH aHanu3 mpo6
BOJIBI

OcnoBHoOe cojep:kanue

Teopernuyeckoe o0ydenne

KauecTBeHHBIN XUMUYECKHUI COCTAB IPOJyKTOB MHTaHuA. Bemecrea, hanscuduuupyromme
HPOJLYKTHI ITUTAHHS, U BEIIECTBA, 3arpA3HAIOIIME IIPOLYKTHI IHTaHus. OnpejielieHre
3arpsA3HAIONIHX XAMUYECKHX BEIIECTB B IPOAYKTAX MUTAHMS, ONPEeIeHUE BEECTB, He
3agBJICHHBIX B COCTABE IPOAYKTOB ITHTAHUS.

IHpakTu4yeckne 3aHATHS

(=)

IIpakTHueckoe 3auarue Nol4
Penrenue npakTiko-0pHEeHTHPOBAHHBIX 3aIaHHIl HA PACYET KOHIEHTPALIMH 3aTPA3HAIONIHXK

BEIIECTB.

OK 01
OK 02
OK 07
ITIK 4.2
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IlpakTuueckoe 3anaTre NelS
Crioco0nl BEIpasKeHHEe KOHLIEHTPAIHK PacTBOPOB. [IpHUroTosienye Ae3uHPHUITHPYIOMIX

PACTBOPOB.

IIpaxtHueckoe 3anaTie Nel6
XHUMHYECKHE TIPOIIECCH], YCTPAHSIIONIHE KECTKOCTh BOJIBI

Tema 9.3.
XHUMHYECKHH KOHTPOIb
KayecTBa IPOJIyKTOB
[TATaHHA

OcHoBHOe coep:kaHue

Teopernyeckoe 00y4enne

KagecTBeHHbli XdMHUIeCKHIT COCTaB POIYKTOB NUTaHus. Bemectsa, Gpamscupuipmpyronme
IIPOAYKThI IUTAHHS, H BEIMIECTBA, 3aArPA3HAIONINE TPOIYKTHl uTanus. OrnpeneneHne
3arpsA3HAIIMX XMMHAIECKHX BEINECTB B NIPOIYKTaX MUTaHHS, OlIpe/Ie/ieHHe BEIIeCTB, HE
3a54BJICHHBIX B COCTaBe MPOAYKTOB ITUTAHMS.

IIpakTnyeckne 3aHsTHS

Opranndeckue ¥ HEOPraHHYECKHE BEIIECTBA, BXOIANIME B COCTAB MIPOAYKTOB ITHTAHHSI.
Omnpenenenne cocrapa 611011 Ha CoepIKaHUE MAKPO M MUKPOJIEMEHTOB. M3yuenue
NPeUIOKEHHBIX TIperoasaresieM 0o Ha IpeIMeT XUMHYIECKOTO COCTaBa, ONpeeieHIe
JIOJIER OT CYTOYHOM HOPMBI MaKpo M MUKPO3JIEMEHTOB B YKa3aHHOM OJIrOIe.

[TpakTrueckoe 3austre Nel7
Pemenue 3ananuit Ha onpeieNIeHHe JIONEH OT CYTOYHOH HOPMBI MaKpO M MUKPO3JIEMEHTOR B

omroe.

ITpakTHueckoe 3anaTHe Nel§
HMcenenosanue mpoiyKToB MUTAHHS HA HATHYHE YIJIEBOJOB.

OK 01

OK 02
OK 07
11K 4.2

Tema 9.4.
XUMWYeCKHi aHau3 1pod
TIOYBbI

OcHoBHOE cojJepikaHme

Teopernyeckoe oGyyenne

Knaccudukanus nods 1mo BUIy W Ha3HAYEHHUIO, HCXOJS U3 XUMHUYECKOTO COCTABA.
W nentrdukanys mpoOkl TOYBE 0 €e XHMHUYECKOMY COCTABY, OIIMCAHHE BOSMOIKHOCTEH ee
npuMeHeHus. TpeboBaHUA K KauecTBY MOYBEI pasIMgHOro HasHadeHud. Onucanne
0COOEHHOCTEN HCIIOIB30BAHMS MIOYB B 3aBUCHMOCTH OT THIIOB, CIIOCOOH! y/TydIIeHUS
KayecTBa MOYB B 3aBHCUMOCTH OT HasHadeHHA. O0JIacTH UCIIOJIb30BaHHs OPTaHHYECKHX
yaobpenuii B 3aBUCHMOCTH OT Ka4eCTBEHHOI0 cocTapa. Onucanne OpraHideckKux
yRoOpenuii ¥ MX MPUMEHEHHE B 3aBUCHMOCTH OT COCTaBa IIOYBhI M €€ PA3HOBHUIHOCTH.

IpakTHyeckue 3aHATHSA
Ob6nactu Ha3HaYeHus (IPUMEHEHHS ) IIOYBEI, HCXOH U3 KAY€CTBEHHOTO H KOMHYECTBEHHOIO

cocraBa. AHaIHM3 HOPMaTHBHOM NOKyMeHTalMH. PoJb HEOpraHMyecKkux BEIEeCTB B KAYECTBE
MHHEPATbHBIX yI00peHuH, ynydmuresnei moussl. CocTas MHHEPAIBHEIX y100peHHi H HX

OK 01
OK 02
OK 07
I1IK 4.2
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TIPUMEHCHHC B 3aBUCHMOCTH OT COCTaBa IOYBKI U €€ pasHOBMIHOCTH. B3aumMocBsI3E cocTara
YA0OpeHU# ¥ UX BIMSHMS Ha BEreTATHBHEIE CBOMCTBA M ILIOI0HOMICHHE PaCTeHHIA.

' IIpakTuueckoe 3anarue Nel9

Pemenwe 3ananuii 110 onpe/eneHuIo cocTara MHHEPaILHEIX yIoOpeHHii 1 HX [IpUMeHEeHHe.

IIpakTrueckoe 3ansgte No20
Onpenenenue pH BOAHOM BEITSKKH MOYBHL.

Tema 9.5.
Hccnenoranne 00LEKTOB
6uochepsr

OcHoBHOE conepkanue

10

Teopernyeckoe oGyyenne

YuebHo-uccle1oBaTeIbCKuil IIPOEKT B 06IACTH HCCIIe J0BAHHS 00HEKTOR buochepsr. O630p
TeM y4eOHO-HCCIeIOBATEIIBCKIX TIPOEKTOB. ATTOPHTM BBITIOTHEHHS npoekta. Onpenenenue
IpoOJIeMEl HCCIenoBanus. MeTo bl OMCKa, aHan3a H 06paGoTKu uHbOpMaIHH O POEKTe
B Pa3JIMYHBIX UCTOYHUKAX.

IIpakTHveckue 3aHATHS

OGocHOBaHME aKTYaTBHOCTH BRIOpaHHOH TeMbl. BhIBIcHMe npo0JIeMBI UCCIIeIOBAHMS.
Br160p 00B€KTOB M METO/IOR HMccienoBauus. [TocTaHOBKA Hemeil U 33129 HCCIeIOBAHMS.
Omnpenenenve npomykra nccnenosanus. OnpeeneHue STanoB U COCTARIICHHE IIIAHA
HCCIIC/IOBAHNS.

IIpaxTHyeckoe 3ansaTue Ne2 1
Pemenue sanamuii na pacyer KonuuccTBa KOHIIEHTPAIHH BPEIHBIX pHMecei B BO3yxe
MOMEIIEHHUHA.

IpaxTHyeckoe 3ansTre No22
Pemenue 3ananuit no onpeaeeHHO NpeIeIbHO JIOMYCTHMBIX koHueHTparmii (I1J1K).

ITpakTuueckoe 3ansTue Ne23
Pabora Hax Munu-npoekToM Ha Temy «/cciieIOBaHIE COCTABA MEHEPATBHOM BOIBI H
PEKOMEHJIAIMH IT0 €€ HCIIOJIb30BAHHION

ITpakTrueckoe 3ausTie No24
3amura MUHH-TIpOeKTa Ha TeMy «MccnenoBarue cocrapa MHUHEPAIBHOH BOIEI U
PEKOMEH/IAINH 110 €€ HCITOIL30BAHUIO)

OK 01
OK 02
OK 07
IIK 4.2

KoHcynpranun

(]

[IpomexyTouHas aTTecTauyst 0 AUCHHMILIHHE (3K3aMeH)

Bcero

144

30
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3. YCJIOBUSI PEAJIMBALINH IIPOIPAMMBI YUEEHOI
JTACHUATLIAHBI

3.1 TpeGoranus k MaTePHAIBHO-TEXHHYECKOMY 0l ecreyeHHIo

Peanusanus yueGHON aucUUIMHBL TpedyeT Hanuumsa yuyeGHOrO KabuHeTa
«XUMHI»

ObopynoBanue yueGHOro KabHHeTa:

Y4eOHO-porpaMMHas 0KyMeHTAII S npuMepHas yaeOHas nporpamma, pabouas
y4eOHas mporpaMma, KaleH(apHO-TeMaTHUeCK I TIIaH.

Jocka knaccnas

CTOu ¥ CTYJT [U1st TIpernoiaBarTelis
CTOIBL ¥ CTYIBS IJISI CTY/IEHTOB
[xa¢ nmst peakTHBOB

Ixa 11T HHCTPYMEHTOB U IPHOOPOB
Muxkponaboparopus

Prh 8 e

Texuuueckue cpencrea 00ydeHus:

1. KommrsroTep
2. MynsruMeuiiHas yCTaHOBKA.

O6opynosanue nabopaTopun 1 pabouHX MeCT:
1. Kanpkynsitopsl

Becsl paBHOmIIeuHbIe, py4ynbie

Pasnosec

IlnnTKa 25ekTpudeckas

bans BonsHas

TepmomeTp xumuueckuii

Cerku MeTanIMyeckue acOeCTHPOBAHHbIC

HlItatus MeTanmuyeckuii ¢ HAGOPOM KOJEI[ U JIANOK

9. IlltaTtus g IpoOHpPOK

10.CriuproBka

11.Apeomerp

12.JTabopatopuas nocyna

13.Tabnuma «Ileproguueckas cucTeMa 3JIeMEHTOR JI. . Menneneenay

14.Tabnuna «DTeKTPOXUMUYECKHIA PsijL HAIPSOKEHUN METAJIIIOBY

15. TaGauma «PacTBOPUMOCTE COJIeH, OCHOBAHMIH, KHCIIOT B BOJIE»

16.KoMruiekT TabIul Mo XUMUHR JIEM. «CTtpoenue BemecTBa. XUMUUECKas
CBSI3bY»

17.Heopranmyeckue BelniecTra, PEaKTHBBI, HHAUKATOPKI COTIACHO [IPOIPaMMe
Y4eOHOM TUCIMILIMHEL

20 ML PP e 1D



3.2 Unpopmannonnoe oGecneyenne peaau3auy IPOrpaMMbi:

OCHOBHBIE )TEKTPOHHBIE H3TAHAS
& Xumust: 10-i knacc: yray6néuusii yposens : yue6uuk / B. B. Epemusn, H.
E. Kysbmenko, B. . Tepenun [u 1p.] ; nox penaxmmeit B. B. JIyanna. — 10-e usm., cTep.
— Mocksa : Tlpocsemenne, 2023. — 446 ¢, — ISBN 978-5-09-107226-6. — Texcr :

ONEKTPOHHEIA //  Jlawp @  onekTpoHHO-OMONHOTe4YHAas  cucremMa. —  URL:
https://e.lanbook.com/book/334892
2 Xumust: 11-# knace: yriyOnéHHEN ypoBeHs : yueOuuk / B, B. Epemun, H.

E. Kysemenko, A. A. [lposnos, B. B. JIynus ; nox pepakuueit B. B, Jlyruna. — 10-¢ 3.,
crep. — Mocksa : Ilpoceemenue, 2023. — 478 ¢. — ISBN 978-5-09-107469-7. —
Tekct : omekrponHbii / Jlaub :  510eKTpoHHO-OHOMHOTEUHas cucTemMa. — URL:
https://e.lanbook.com/book/334904

HOHOJ[HHTCJILHBIC HCTOYHHKH

1. Poccuiickas ®enepanys. 3akoHbL.DeiepaibHELf 3ak0H 0T 29.12.2012 N
273-@3 (pex. ot 17.02.2023)"06 obpazosannn B Poccuiickoit denepamun” (¢ u3M. ¥ JIOIL,
BCTyIL B ety ¢ 28.02.2023)URL: @edepanvusiii saxorn om 29.12.2012 N 273-D3 (ped. om
04.08.2023) "O6 obpasosanuu é Poccuiickoti @edepayuu” {KoncynomanmlIlnioc} /| Pesxim
nocrymna: Koncyierarllmoc: cnipaBoynas npaBosas crcremMa — TeKCT: 3IeKTPOHHEIH,

v Xumust: 10 kmace: 6a3oBblif ypoBeHs : yueGuuk / B. B. Epemun, H. E.
Kysemenko, B. W. Tepenus [u p.] ; nox penaxuweit B. B. Jlyruna. — 9-¢ u3g,, crep. —
Mockga : [Ipocsemmenue, 2022. — 204 ¢. — ISBN 978-5-09-087935-4. — TekcT :
3EKTPOHHBIH // JIaub : 3nekTpoHHO-Oubuoreunas cucrema. — URL:
https://e.lanbook.com/book/335159

3. Xumust: 11 xmace: 6a3oBblif ypoBeHs : yueOuuk / B. B. Epemun, H. E.
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3aB. 6GubIHOTEKO % C.U. JTackoBas
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4.KonTpoab u ouenka pesy.ibTaToB ocBOeHHS 00meobpa3oBaTebHOI
AUCUHNIUHBI

Kouwtpons  u  ouenka PEe3yJILTaTOB  00YYEHHMs  OCYLLECTBISIETCS
HPENOJIABATC/IeM B NpOLEcce  MPOBEACHHS  NPAKTHYCCKUX — 3aHSTHI H,
TECTUPOBAHHS, & TAKIKE BbINOJHEHNS! 00YUAIOIUMUCSH MHIMBUIYaJbHBIX 3aJlaHuM,
MPOCKTOB, Hceaen0Banni. PesynbraTer 06ydeHus onpenesior, 4to o0yyJaromuecs
AOJDKHBL - 3HATH, [IOHMMATh W JIEMOHCTPHPOBATL [0 3aBEPILICHUHA HU3YYECHHUs
JUCLUMTUIMHBI,

Huist bopmupoBanms, KOHTPOIS W OLEHKH pe3yabTaTOB OCBOCHHS yueOHON
ARCLHTLIAHBL MCTIONB3YCTCS CHCTEMA OLCHOUHBIX MEPONPUSTHE, IPEACTaBIAIONMAs
CO00H  KOMMIEKC y4yeOHBIX MCPOMPHUATHH, COTNIACOBAHHBLIX C pe3yJbTaTaMu
00ydeHust M cHOPMyAMPOBAHHBIX ¢ yaetom @®I'OC COO (mpemmerHsie
pesyabrarsl no jucunriinie) u IrOC CI10.

Ne VLG P PesyabTaTt 00yuenns OueHounbie MeponpuaTUs OK
/ Tema
[ |OcnoBHOI Mopyb
1 |Paznen 1. DopmyaupoBath 6a30Bble
OcHoBbI NOHATHS Y 3AKOHBI XHMHH
CTpoeHusl
BelecTBa

I.1 [Crpoenne atomos |COCTABISTH XUMUYECKUE 1. Tect «Crpoenne aToMoB OK 01
XHMHUUECKHX (hopmybl coeinHeH T B XUMHYECKHUX DJIEMEHTOB U
DIEMEHTOR U COOTBETCTBMH CO CTEMEHBIO |MPUPOIA XHMUUYECKOH CBSA3MY.
npupoaa OKUCIICHHUS XMMHYECKUX 2. 3aja4n Ha cocTaBlieHHe
XUMHUECKOIT BJIEMEHTOB, UCXO/IS U3 XUMHYECKUX (hopMy
CBSA3N BaJICHTHOCTH M JBYXAaTOMHBIX COETHHEHUH

SJICKTPOOTPHLATETBHOCTH  [(OKCUIOB, CYIIb(HIOB,
THJAPHUIOB U T.I1.),

1.2 |Tlepuoanueckuii | Xapaxrepusosats [IpaxTiko-opuerTuposantsie  |OK 01
3aKOH 1 Tabnnlia | XMMHMYECKHE BIEMEHTHI B | TEOPETHYECKHE 3a1aHHS Ha OK 02
H.M. Meneneesa |COOTBETCTBUH C HX XapaKTepu3auuio XUMHYECKUX

[MOJIOYKEHUEM B ANEMEHTOB: «Merannnyeckue /
NCPHOANYCCKOH CUCTEME  |HEMETAITMYECKHUE CROMCTBRA,
XUMHYECKHUX 3JIEMEHTOB EKTPOOTPHLIATENBHOCTD 1
H.N. Mennaeneesa CPOJICTBO K 37IEKTPOHY
XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBHE C UX
SNEKTPOHHBIM CTPOCHHUEM U
MOJIO’KEHUEM B MEPHOIHYECKOH
CHCTEME XUMHYUECKUX
anemenTos .M. MeHneneeray.
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XUMHYECKHX
peakumii

2 (Pazmen 2. CocraBasits ypasueuus u Konrponsnas pagora - —[
Xumuueckue CXEMbI XUMHYECKUX «Crpoenne Bemecrsa n
peakuuu peakumii XHMHYECKHUE PeakIiHm)
2.1 |Tunw CocraBnats peakuun 1. 3anaun na cocrapnenue OK 01

COCLHHEHNA, pasioikeHns, |yp

obmena, 3amelleHus, — COC/IMHCH M, 3aMELIEH U,
OKMCIUTENBHO- Pas/ioiKeH s, 0OMeHa M peakimii
BOCCTAHOBHTENLHbIE C YYaCTHEM KOMIIJICKCHBIX
PCAKLMU U peakuu COCNMHEeHNI (Ha puMepe

KOMIIEKCOOOpa3oBanys (Ha | FHAPOKCOKOMIIEKCOR

nmpumepe AMOMUHHS U IMHKA);
THAPOKCOKOMITIIEKCOB — OKHCIUTETLHO-
AIOMUHHS M LIMHKA) ¢ BOCCTAHOBHTEILHBIX peaKimii ¢

ydactuem HCOPraHM4vecKux |uc

BELECTB SJICKTPOHHOIO Oastanca;

— € YYaCTUEM KOMITJIEKCHBIX
COCAMHCHNH (Ha npuMepe
FHAPOKCOKOMIIIEKCOB LIMHKA W

an
2.

KO
Xa

HJI

oT

00

KO

Xa

BC

BH

peaxkuuu COCMHEHNSI; MacCOROI1

NPOJYKTaA pEaKIMM COeTHHEHMUS

BELUCCTE M MPO/YKTOB PEAKIHIL;
Macenb! (00beM, KOIHYECTRO

€CJIM OJIHO U3 BEIIECTB JaHO B

MAaccOBOH J0JIeH pacTBOPEHHOTO
BEIIIECTRA.

ABHCHHUH peakwuuif:

[TOJTL30BaAHHEM MCTOA

FOMUHMNS).

3ajaun Ha pacuer
JTHYECTBEHHBIX
PaKkTEPUCTHUK NPOAYKTa

1 00BEMHONI 10ITH BBLIXOIA
TCOPETHHECKH BO3MOIKHOTO;
bCMHBIX OTHOLLUEHHUI ra3oB;
JHYCCTBEHHDBIX
PAKTEPUCTHK UCXOAHBIX

LUECTBA) MPOJYKTA PEaKIHH,

A€ pacTBOpa ¢ onpeaeNenHoit
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HOMEHKIaTYpa 1
CTPOCHHUE
HEOPIraHnYeCKNX
BELLECTB

HCOPraHUYECKHE BELIECTRA
B COOTBETCTBUU C MX
CTPOEHHEM

Ha3BaHUE HeOpraHMYeCcKHx
BELUCCTB HCXOMS U3 UX
XHUMHUCCKOH GOPMYIBI HTH
COCTABJICHHE XUMUYECKOT
(opmy el uexoa 13 HasBanus
BELLECTBA 110 MENAYHAPOJHOM
WA TPUBUANBHOM
HOMEHKIaTypey.

2. 3a1a4n Ha pacyeT MaccoRoii
AOJIN (MaCCel) XUMHYECKOTO
SNIEMCHTa (COe/IMHEHNs) B
MOJIEKyIE (CMecH).

3. Ilpaxktuyeckue 3amanus no
Knaccudukanum, HOMEHKJIaType
U XUMHYECKUM (hopMmyniam
HEOPIdHUYECKUX BEIIECTB
PasjiMYuHBIX KJIACCOB,

4. IlpakTuyeckue 34/IaHUS Ha
ONpEICICHHE XUMHYECKOI]
AKTHBHOCTH BELIECTB B
3ABHCHUMOCTH BHA XUMHYECKOM
CBA3H U THIA KPHCTAIUIMYECKOI
PELIETKH.

2.2 [DnexTponuTiyeck |CocTassTs YPaBHEHUs I. 3anarusa na cocrasnenue OK 01
a1 INCCOLMALMS U [ XUMHYECKUX Peakiini MOJICKYISIPHBIX H HOHHBIX
HOHHBII 00OMeH MOHHOro 00MeHa ¢ PEaKILIH C yyacTHeM OKCHIOB,
YHACTHEM HEOPraHUUYECKUX |KHMCIOT. OCHOBAHM 1 COJIEH,
BelIeCTB HOHHLIX peakumii rugponnsa
COJIEH, yCTaHOBIIEHME
H3MEHCHUA KHCIIOTHOCTH CPeIbI.
3 |Pazumen 3. Hcenenosars crpoenne u Kourpoasnas pagora
Crpoenne u CBOJiCTBA «CBoiicTBa HEOPraHHYeCKHX
CBOMCTBA HEOPraHuyecKkux BCIIECTB |BEHICCTRY
HEOPraHUuYeCcKHux
BeLIECTB
3.1 |Knaccuduranus, Knacenduuuposars 1. beer «Homenknarypa n OK 01
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3.2 |Dusuko- Ycranasnusats 1. Teer «OcobennocTn OK Oﬁ
XUMHUYECcKue 38BUCUMOCTL (DU3HKO- XHMHUUCCKUX CBOHCTB okcumos, |OK 02
CBOIiCTBA XUMHYECKUX CBOMCTB KUCTIOT. OCHOBAH NI,

HCOPIraHH1CCKUX | HCOPraHMUECKUX BELLECTR aM(OTEPHBIX MMAPOKCUIOB U
BCLICCTB OT CTPOCHMS aTOMORB U cogieiiy,
MOJICKYJL. @ TaKKe THna 2. 3a/laHus HA COCTABIICHHE
KPUCTANNHYECKOI pelueTKH YPABHEHUH XUMHUECKHX
PeAKLMI C YYaCTHEM MPOCTHIX 1
CITOZKHBIX HEOPrAHMYECKHX
BELICCTB: OKCHJIOB METAIIOB,
HEMCTATIOB H aM(OTEPHBIX
SJIEMEHTOB; HEOPraHHYECKHX
KHCJIOT, OCHOBAHUIT U
aM(OTEPHBIX I'MAPOKCUIOR,
HCOPraHUYCCKUX COTIEH,
XapaKkTepU3yIOLIMX UX CBOICTBA
M COCOOBI MONYYEHHS.
3, IpakTko-opueHTHpoBaHHbIe
TEOPCTHYECKUE 3a/1aHUS Ha
CBOHCTBA M NONyYeHHE
HEOPIaHMYECKUX BELLIECTB.

3.3 [ITponssoacTso OGocHOBbIBaTL 3HAUYEHNE 1 [Mpakruko-opuenrtupoBannse  |OK 0]
HCOPraHUYeCKUX  |MPUMEHEHHE 3a/laH1s 110 COCTABJICHUIO OK 02
BELLECTB, HCOPTaHHICCKNX BCIIECTB B | XMMUYECKHX PeaKiuii ¢
3HaueHue U OBITOBOI 1 Y4acTueM HEeOpraHuecKux
NPUMEHEHHE B MTPOU3BOACTBEHHOH BCILIECTB, MCMOJIB3YEMBIX JUIT HX
OBITY U Ha ACATCIBHOCTH YETIOBEKA UX |HACHTU(HKALIMH U
MPOU3BOJICTBE (pu3MKO-XUMHYECKIMK NPOMBILIJIEHHBIX CITOCOOOB

CBOHCcTRAMM NOJIVUCHUS.

4 |Pasznen 4. UccaenoBars ctpoenue u Kourpoannas pagora
Crpoenue u CBOHicTBA opranuyeckux |«CrpoeHHe i cBoiicTRA
CBOIiCTRA BeUIECTB OPraHHYECKHUX BEI[CCTBY
OPraHUYeCKHX
BEIIECTB
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Knacenukanus,
CTPOCHHE H
HOMEHKJIaTypa
OpraHuyecKmnx
BELIECTB

Knaceupuuuposars
OpraHuYecKHe BEIIECTBa B
COOTBETCTBUH C UX
CTPOEHHEM

I. 3azanms na cocraenenue
Ha3BaHUN OPraHuyecKux
COCAMHEHHH 110 TPUBHAILHOMN
WM MEIKIYHAPOHOMH
CHCTCMATHYECKOH
HOMEHKJIaTYpe.

3ajanns Ha cocTaBiIeHue
MOJHBIX M COKpAlEHHBIX
CTPYKTYPHBIX (hopMyIt
OPraHuYecKuX BELIECTB
OTICITBHBIX KJIACCOB.

3. 3a1a4n Ha onpenenenye
npocrenieit Gopmysibl
OpPraHMYecKOl MOJICKYIIBI,
MCXO0/5 U3 9IEMEHTHOT'O COCTABA
(B %).

4.2 |CroiicTra
OPralMyuecKHy
COCMHEHH

Yceranasnupars
3ABUCHMOCTL (H3MKO-
XUMWYECKHUX CBOHCTR
OPraHu4YeCcKuX BEIIECTB OT
CTPOCHHUS MONEKYJI

OK 01

I. Baytanns na cocrasnenue
YPABHCHNIT XHMHYECKHX
PCaKIMI ¢ yyacTuem
OPraHMyYeCKUX BELICCTB HA
OCHOBAHMH MX COCTaBA U
CTPOCHHH,

2. 3a/1aH1S Ha COCTABNICHUE
YPAaBHCHHH XUMHYECKUX
PCaKIIA, HIIBOCTPHPYIOLINX
XMUMHYECKHE CBOHCTBA C yYEeTOM
MEXaHHU3MOB [IPOTCKAHUSA
HaHHbBIX peakiuid u
FEHCTHYECKO CBSI3H
OPranmyueckux BEIECTB PasHBIX
KJaCCOoB,

3. PacueTnele 3azaun mo
YPABHEHHUAM peakLuii ¢
YHacTHEM OPraHuyecKux
BEIICCTB.

OK 01
OK 02
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4.3 (Oprannueckue OGocHOBBIBATH 3HAUEHME 1 [paktuxo-opuenruposannre  |OK 01
BELLUECTBA B HPUMEHEHHE OPraHHYECKHX |3a/laHUs 10 COCTABICHHIO OK 02
KHU3HEICATENIbHOC |BEIIECTR B OBLITOBOI U XUMHYECKUX PEaKLiHii ¢

TH YEJIOBEKA, NPOU3BO/ICTBEHHOI YHacTHEM OpraHuyecKux
[pon3BOACTBO M | nesITenbHOCTH YenoBeka Hx BEIIECTB, MCTIONB3YEMBIX Ul UX
MPUMEHEH e (usnko-xumuveckumu HaeHTH(UKALNN B OBITY 1
OPraHMYecKux CBOMcTBAMU NPOMBILIIEHHOCTH,
BELUECTB B
[POMBILUIEHHOCTH

5 |Paznens. HcenepoBars pasrosecne Kourpoasnas padora
Kunernueckue u |un CROPOCTHL XHMHuYecKnX [« CKROPOCTH XUMHYeCKOi
TEPMOAMHAMHUYEC | peaKmii PCARUMH U XUMHYECKOe
Kue PABHOBeCH )
3AKOHOMEPHOCTH
NpPOTEeKAHUS
XHMHYECKHX
peakuui

Kunetnueckue Hcenenosars Brausumne
3aKOHOMEPHOCTH | KOHLEHTpALHHU
MPOTEKaH s PEArnpyIoUnX BEWECTB U | TEOPETUYECKIE 3a1aHHS Ha
XUMHUYECKHX TEMIEPATYPbI HA CKOPOCTL  |aHan3 GakTopos,
peaximii XUMHYCCKHX peakiuit BJIMSIOIINX HA H3MEHEHHE
CKOPOCTH XUMHYECKOH
peaxim.

L

1. 2. [Mpakruio- OK 01
OPHEHTHPOBANHDBIE OK 02

5.2 | Tepmoannamuuec |Mcenenopars BIIMSIHUE I. Bazaun na pacuers Temmopnix |OK 0]
Kue H3MEHCHUS KOHUEHTPAUMK  |3()()EKTOB XUMHYECKIX peaxuii (OK 02
3aKOHOMEPHOCTH | BELLECTB, PEAKLHU CPEIIbl H |1 OTNPEAESICHUE THITA peaKLuu
NPOTEKaHMUS TCMIIEPATYPBI HA CMEIUEHUE |(T10 TEMTOBOMY s ekty: ax30-
XHUMHYECKHX XAMUYECKOTO PABHOBECHS | SHAOTEPMH uecKue),
|peaxiuii. 2 PAKTHKO-OPHEHTHPOBAHHBIE

PaBHoBecHe
XHMMUECKHX
peaKILmii

34JaHNs Ha NPHMEHEHHE
npuaurna Jle [arense aus
HAXOKACHHS HaNpaBIeHus
CMELICHUS paBHOBECHS
XHUMHYECKOM peakiiny M aHATH3
(haxropos, BrusiomIX Ha
CMEIICHHE XMMHYECKOTO
PaBHOBECHS.

6 [Pazaen 6.
Hucnepeusie CHCTEMBI
CHCTEMBbI

Hccaenosars quenepensie

Kourpoiasnas paGora no reme :
«lucnepensre cruereMpmn
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6.1 |JlucnepcHble Paznuuarh UCTUHHBIE l. 3a1aun Ha IPUTOTOBIIEHHE OK 01
CUCTEMBbI U pPacTBOPbI, KOJUJIOU/IHBIE pPacTBOPOR. OK 02
(hakTopLl UX pacTBOPLI U 2. [IpakTHKO-OpHECHTUPOBAHHEIE
YCTOHYHMBOCTH rpy0OAUCIIEPCHBIE CUCTEMBI | PACUETHLIE 3a/1aHHS HA

Ha OCHOBE XMMHYECKOTrO JUCTIEPCHBIE CHCTEMB,

JKCMEPUMEHTA MCIOJIB3YEMBIE B OBLITOBOH U
MPOU3BOJICTBEHHON
JESITENLHOCTI HeJIOBEKa.

6.2 |Mcenenosanue WMcenenosars hu3nko- — Ipaxriko- OK 01
CBOMCTB XHMHYECKHE CBONHCTBA OPHCHTUPOBAHHBICPACUETHBIC
AUCTIEPCHBIX Pa3JIMUHbIX BUIOB 3a1aHust
CHCTEM JIUCTIEPCHBIX CHCTEM

7 |Pazpea 7. Uccnenosathb cBolicTBa
KauyecTBeHHbIE |OpraHUYeCKHX H
peaKkumMu HEOPraHHYeCKHX BEILECTB
o0Hapy:KeHus ¢ HCIIOJIb30BAHHEM
OPraHHYeCKUX U |KAaYeCTBEHHbLIX PeaKknmni
HEOPraHUYEeCKHUX
BelecTB

7.1 |O0unapyxenue HUccnenosarn I. TlpakTiuueckne 3a/1aHust OK 01
HEOPraHUYECKIIX | KAYECTBEHHBIE PEAKLIUU i cocTaB/enie ypasHeHui
KaTMOHOB H HEOPraHUYECKUX BELIECTB | peakiitil odnapyKeHus
aHHOHOB katnonos [-VI rpyrmi u

AHUOHOB, B T.U. B
MOJEKYIAPHOIH HOHHOM
(popmax.

7.2 |OBHapykeHue HMcenenosartsb I. Ipakrnueckue 3anaHus OK 01
OpPraHHYeCKHX KAUECTBEHHBIC PEaKIIHH HACOCTABNEHHE
BEILCCTB OPraHHYECKNX COCAMHEHUI |KAUECTREHHBIX peakiinid
OTAC/bHbBIX OT/ICJIbHBIX KJIACCOB o0HapyKeHus
KJIACCOB ¢ OPraHMyeckix COeIMHEHHH.,
HCII0JIB30BAHUEM
KAUueCTBEHHBIX
peakimit

Il |Tlpuknagnoii moayan
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D13

Hccnenopanne
00BEKTOB
duochepsr

Hcenenosate xumueckuit
coctaB 00bEKTOB OHOChHEpEI
Ha IIPEMEpPE MPOIYKTOB
IATAHUSA, BOJIBL U TIOYBEL

YuebHo-uccnenorarencKkuii
IIPOEKT B 00JIacTH
HCCIIEIOBaHUs 0OBEKTOR
Ouochepsr.

B03MOKHBIE TEMBI IPOEKTOR!
1. UccnenoBanue cocrasa
MHHEPaJILHONW BOJIBI U
PEKOMEHIAIINH 110 €€
MCIIONB30BAHHMIO.

2. Uccnenosanue
pazpymarouero qefcTBus
NPUPOIHOH BOIEI HA
CTPOUTEILHBIE MATEPHAIEL.

3. CocraBnenue npoekTa
IBETHHKA/0Oropoza/cana B
3aBHCUMOCTH OT COCTARA
NPOAHAIM3UPOBAHHEIX [10YB.
4. CocraBnenue
cOanaHCHpPOBAHHOIO MEHIO Ha
JeHDb (HENeITi0) B 3aBUCHMOCTH
OT COIEPIKAHMS XUMHUCCKHX
MaKpO ¥ MHKPO3JIEMEHTOR B
NPOAYKTAX MHTAHMS.

5. MccrnenoBanme xauectra
ITHTHEBOX BOJIBI.

6. Uccnenosanue npo6
BOIONPOBOIHOM BOIEI HA
IIPEAMET yCTpPaHEHHU
JKECTKOCTH.

7. YCTpaHeHHe JKeCTKOCTH BOIbI
B CEIILCKOX O3 CTBEHHOII
JESTENEHOCTH.

OK 01
OK 02
OK 04
OK 07
I1IK 4.2

Paspaborumku:

I'BITOY CK «IIaTHrOpCKUH MeTUIMHCKIN KOIIEO
TIperoaBaTe/lh BRICIIEH KBalH(pUKaMOHHON kaTeropun buprokosa E.B.

H
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