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PaGouass mporpamMma y4eOHOM MAMCIMIUIMHEI «XuMHsS» paspaboTaHa Ha OCHOBE
tpeGosanuit ®I'OC cpeprero obutero obpasosanust ot 17.05.2012 r. Ne413 (c usam. oT
27.12.2023 1.), PenepanpHON 06pa30BaTeNbHON MPOrPAMMBI CPEHEro OOIIero
o6pazosanus ot 18.05.2023 Ne371, @I'OC CIIO ¢ yueToM monydaeMoH ClIelAanbHOCTH
35.02.15 Kunonorust ot 04.07.2024 Ne465 (3apeructpupoBaHo B Munrocte Poccnn
07.08.2024 Ne 79046), mpumepHoit paboueil mporpamMmel 00IIe00pa3oBaTeNbHON
nucruminabl «Xumust» it [100, yreepyxaeHHON COBETOM IO OIICHKE COICPIKAHMS U
KauecTBa TPUMEPHBIX pabo4MX INIPOrpaMM 00IIe00pa30BaTENBHOIO 1 COLMAIBHO-
FyMaHUTAPHOTO IHMKJIOB CPEIHEro IPO(ECCHOHAILHOr0 00pa3oBaHUA HPIIO
(TTpotoxon Ne 14 ot «30» HOAOps 2022 1.)

Opraumsanms-paspaboranx: [BIIOY «BypsTckuii arpapHbii komreok uM. M.H. EpGanoBa»

PaspaboTuuk: bapayesa AsiHa baToeBHa — MpenoAaBaTeNb XUMUN
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1. MOACHUTEJBbHAS 3AIINCKA

1.1. MecTo MCHUILVIMHBI B CTPYKTYpe OCHOBHOH mpodeccuoHAIbLHOM
00pa3oBaTeJIbHOI MPOrPaMMBbI

OGmieoOpazoBaTenbHas ydeOHas MUCHUIUIMHA «XHUMUSA» SIBISETCS 005S3aTeIbHOM
4acThlo 00111€00pa30BaTENbHOIO LUKJIA 00pa30BaTEIbHONW MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no cnernuanbHocTH 35.02.15 Kunosorus

YyeOHas  guciuiuiiHa  «XUMHS» ~ BXOAUT B TPEAMETHYIO  00J1acTh
«EcTecTBeHHOHAYYHBIC TIPEIMETHI» U U3ydaeTcs Ha 0a30BOM ypOBHE.

Cornacno yaeobnomy 1tany IITICC3 no cnermansaoctr 35.02.15 KuHosiorust yueOHas
Harpy3ka OV J1.12 «Xumus» cocrapiser 132 gaca, BKiIo4as IpakKTHUESCKUE U JTA0OpaTOPHBIS
sansaTus 84 waca. IlpomexyrouHas arrecrarusi nmpoBoauTcs B 1 cemectpe B ¢opme
9K3aMeHa, BO 2 ceMecTpe B popMe dK3aMeHa.

1.2. Ileab ocBOeHMS Y4eOHOI AUCHUIIIUHDI

1.2.1. llenu u 3a1a4u JUCLUIIMHBI

@opMUPOBAHUE Y CTYAEHTOB XHMHWYECKON COCTAaBJISIIOIIEN €CTECTBEHHO-HAYYHOU
KapTHHBl MUpa KaK OCHOBBI NPHUHATHA PEHICHUN B >KU3HEHHBIX M IPOU3BOJICTBEHHBIX
CUTYaIUsIX, OTBETCTBEHHOT O TTOBEJICHUSI B IPUPOIHON Cpejie.

3ajaun TUCLIMUILINHBL:

1) cdopmupoBaTh TMOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IPOLECCOB M SIBJIICHUM B OKPYXAIOWIEH Cpele, LEJIOCTHOW HAyYHOM KapTUHBI MUpa,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS MPOBOAUTH PACUETHI MO XUMHUECKUM (POpMyJiaM U ypaBHEHUSIM
XUMUYECKUX pEaKUUW, IUIAHUPOBATh M MHTEPIPETUPOBATH PE3YJbTaThl XUMHUYECKUX
AKCTIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM TPOBEACHUS XUMHUYECKHX OKCICPUMEHTAIbHBIX
UCCJIEIOBaHUM C COOJIIOJIEHHEM TpaBuil O€30MacHOro OOpallleHHs] C BelleCTBAMH U
71a00paTOPHBIM 000PYAOBAHUEM;

4) pa3BUTh yYMEHUS AaHAIU3UPOBATH, OLEHUBAThH, MPOBEPSATH HA JOCTOBEPHOCTH U
0000111aTh HH(POPMAIUIO XUMUYECKOTO XapaKTepa U3 pPa3IMuYHbIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHsI TPOrHO3WPOBATH TOCIEACTBUS CBOCH NEATETLHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOIIECCOB;

6) chopmupoBaTh MOHUMAHHE 3HAYMUMOCTH JOCTHUXKEHUM XUMUYECKOM HAYKH H
TEXHOJIOTUH JIS Pa3BUTHUS COITMATIBLHON U IPOM3BOJICTBEHHOM cdep.



2.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI

2.1, Ilnanupyemble pe3yJbTaThl 0CBOEHHs 0011€00Pa30BATE/IbHOI JUCIMILIMHBI B COOTBETCTBUU
¢ ®I'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHWE MUCIUIIMHA UMEET TP (GOPMHUPOBAHHUH, PA3BUTHH OOIIMX KOMIICTEHIIMH 1
NpoQecCUOHATBHBIX KOMIETEHITHH.

Koa n
HAMMeHOBaHHUe
(opmMupyemMbIxX
KOMIeTeHuii

[l1anupyembie pe3yabTaThl 0CBOCHHUS JHCIUILIHHbI

Oomue

I[ncummmlapm,le

OK 01. Boibuparb
CII0COOBI
pelIeHus 3a/1a4
npodeccHoHaNbHO
I IeITeNbHOCTH
MPUMEHUTEIBHO K
Pa3IHYHBIM
KOHTEKCTaM

B yacTu Tpy10BOro BOCHUTAHHUS:

- TOTOBHOCTH K TpYJAy, OCO3HAHHE
IICHHOCTH MacTepCTBa, TPYAOIIO0HE;
- TOTOBHOCTb K  aKTHBHOMH
HNCATCIIBHOCTH TEXHOJIOTHYECKON U

COLUAbHON HaIPaBICHHOCTH,
CIIOCOOHOCTB MHUIUHPOBATD,
IVIAHHPOBaTh M CaMOCTOATENBHO

BBITIOJIHATDE TaKYI0 ACATCIIbHOCTD,
- HMHTEpeC K pa3IuyHBIM chepam
npodeccuoHanbHON AeSTENbHOCTH,

OBaanenue YHUBEPCAJTbHBIMH
y4eOHBIMH MO3HABATEILHBIMU
NefiCTBUSIMH:

a) 0a30Bble JIOTHYECKHE el CTBHS
- CaMOCTOATENbHO (HOPMYIHPOBAThH U
aKTyalu3UpoBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBCHHBIN
MpU3HAK WM OCHOBAaHUSA IS
CpaBHEHMsI, KJacCUUKALUU U
00001IeHHS;

- ONPENIEIIATh UENU JeATeIIbHOCTH,
3a/71aBaTh MapaMeTpbl U KPUTEPUU
UX JOCTHOKCHHS,

- BBISIBJISATH 3aKOHOMEPHOCTU H
MPOTUBOPEUUS B
paccMaTpuBaEeMbIX SIBICHUSAX;

- BHOCUTb  KOPpPEKTHUBBI B
JICSATCIIbHOCTD, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM,
OIICHUBATh PUCKHU TMOCJIECACTBUI
JIeATSIBHOCTH;

- pa3BUBaTh KPEaTHMBHOE MBINLICHUE
TIPU PEIICHUH KU3HEHHBIX TIPOOJIeM
0) 0a3oBbIE HCCJIEeN0BATENbCKHE
JeiicTBHS:

- BlageTh  HaBBHIKAMH  y4eOHO-
UCCIIENOBATENbCKOM M MPOEKTHOM
JeATCIBHOCTH, HaBBIKAMU
paspereHus npooem;

- BJIQJIETh CUCTEMOM XMMHUYECKHX 3HAHMH, KOTOpas
BKJIIOYACT: OCHOBOIIOJIAraloIIHe TOHATHS
(XMMUYECKHH JIEMEHT, aToM, JIEKTPOHHAS 000J0UKa
atoma, s-, P-, d-3J1eKTpOHHBIE OPOUTATN aTOMOB, HOH,
MOJIEKYJIa, BAJEHTHOCTb, 3JIEKTPOOTPHLATEIbHOCTS,
CTCIICHb OKMCIEHHS, XHUMHMYECKas CBi3b, MOJb,
MOJIIpHAs Macca, MOJSPHBIH 00bEM, YIIEpOIHBIH
cKeleT, pyHKIMOHAbHAS TPYIITA, PATUKAT, H30MEPH,

M30MEpbl,  TOMOJIOTMYECKHHA  psii,  TOMOJOTH,
YIJIE€BOJOPOABl,  KHUCIOPOA- M  a30TCOIEpiKalue
COCMHEHHs, OWONIOTHYECKA aKTHUBHBIC BEIIECTBA
(yrneBoabl, KHUpb, O€NKd), MOHOMEp, MOIUMEP,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COCMIMHEHNs, KpPUCTAUINYECKAss  pEIIeTKA, THIIbI
XAMHAYECKAX peaxIuit (OKMCTUTENBHO-
BOCCTAHOBHUTEIbHBIE, 9K30- U HHAOTEPMHUUYECKHUE,

peakuuu MOHHOTO OOMEHa), pacTBOp, 3NEKTPOIMTHI,
HEDJEKTPOIUTHI, DIEKTPONUTHYECKAS IUCCOLHAIINS,
OKHCITHTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUUECKOM
peaKIuy, XMMUIECKOe PABHOBECHE), TEOPHHU U 3aKOHBI
(TeopHsi  XMMHYECKOTO CTPOCHHSA OpPTaHHYECKHX
BEILECTB AM. byrneposa, TeOpUs
HIEKTPOJIUTUYECKON TUCCOIMALNM, TMEPHOTUYESCKIN
3akoH JI.W. MenpeneeBa, 3aK0H COXpaHEHHs MacChl),
3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3BIK  XUMHH,
(axTonoruyeckue CBEIEHHS O CBOICTBAX, COCTaBE,
MONyYeHHH W 0E30MacHOM  HCIOJIB30BAHUH
BAKHEHIIMX  HEOPTAHWYECKMX M  OPraHMYECKHX
BEIIECTB B OBITY M MPAKTHYECKOW EATEIBHOCTH
YeJIOBEKa;

- yMeTb BBUABJIATH XapakTEpHbIE TPU3HAKH U
B3aMMOCBSI3b  M3YYCHHBIX TOHATHH, HPUMEHAThH
COOTBETCTBYIOIIHME MOHATHS MPH OMHUCAHUM CTPOCHUS
¥ CBOWCTB HEOPTAaHMYECKHX M OPraHUYECKUX BEHICCTB

U WX TPEBPAlICHWH; BBIABIATH  B3aMMOCBSA3b
XMMHYECKUX 3HAHUH C HOHATHIMHA I
NPEACTABICHUAMH  JIPYTMX  €CTECTBEHHOHAYYHBIX
HPEAMETOB;

- YMETh HUCIOIb30BaTh HAUMEHOBAHUS XUMUYECKUX
COCAMHEHUI MEXTYHAPOJHOTO COK3a TEOPETHYECKOM
M TPUKIAJHOM XMMHH M TpPHBHAJIbHbIC Ha3BaHUS
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- BBISBJIATH MPUYUHHO-CIICACTBEHHBIE
CBS3M U aKTyaJlU3UpoBaTh 3ajauy,
BBIIBUTATh THIOTE3y €€ pELICHHU,
HaXOoUTh apTyMEHTBI hi¥
J0KA3aTeNbCTBA CBOUX yTBEPXKACHUH,
3a]aBaTh [apaMeTpbl U KPUTEPHH
peLIeHuS;

- QHAJIM3UPOBATH MOJNYYEHHbIE B X0/1€
pelleHus  3aJaud  pE3yNbTaThl,
KPUTHYECKU OLIEHUBATh 1704
JI0CTOBEPHOCTb, IPOTHO3UPOBAThH
M3MEHEHHUE B HOBBIX YCIIOBUSX;

- yMeTb TIEPEHOCUTh 3HAHHA B
T03HABATENbHYI0 U  IMPAKTHYECKYIO
001aCTH KU3HECATEILHOCTH;

- yYMeTb HMHTErpUpOBaTh 3HAHHUA M3
Pa3HBIX NPEIMETHBIX 00JacTel;

- BBIJIBUTATh HOBBIC HJIEH, IPEJIaraTh
OpPUTHHAIBHBIE TIOIXO/bl U PEIICHNUS;
- CMOCOOHOCTh MX UCIOJIb30BAHUS B
TII03HABATEIbHOM M COLUAIIBHOM
TpaKkTUKe

BaXHEHIINX BEIIECTB (3TUJICH, alleTHJIEH, IIHUIEPHH,
deHon, hopmanpaerui, YKCycHas KHCIOTa, TIHIMH,
yrapHbld Ta3, YIJIEKUCIbIA TIa3, aMMHaK, TralleHas
W3BECTh, HEramieHas W3BECTh, IUThEBas Coja M
JPYTHX), COCTABIATH (OPMYIbl HEOPraHMYECKUX H
OpPraHMYeCKUX BEIIECTB, YPAaBHEHUS XUMHUYECKUX
peakiuif, OOBACHATb HUX CMBICT; MOATBEPKAATH
XapaKkTepHble ~ XMMHUYECKUE  CBOMCTBA  BEIIECTB
COOTBETCTBYIOIIMMHU JKCHEPUMEHTAMHU U 3alHUCIMH
YPaBHEHU! XUMUYECKHUX PEAKIINUIA;

- YMETb yCTaHABJIUBATh MPUHAJIEKHOCTh U3YYEHHBIX
HEOPTraHMYeCKMX W  OpPraHMYeCKHX BEHIECTB K
ONpEICIECHHBIM KJaccaM MW TpyIIaM COEIMHEHHH,
XapaKTepH30BaTh UX COCTAB M BAKHEHIINE CBOWMCTBA,
OTPEIeNIATh BBl XUMUUECKHUX CBSI3€H (KOBaJECHTHAS,
WOHHAs, METaJIMuecKas, BOAOPOIHAs),  THIIBI
KPUCTAJUTHYECKIX PEIIETOK BEIIIECTB;
KIacCU()UIUPOBATH XUMUIECKHE PEAKIINN;

- chopMUpOBaTh TMPENCTABICHHUA: O MaTepHATbHOM
€MHCTBE MHUpA, 3aKOHOMEPHOCTAX U MO3HABAEMOCTH
ABJIICHUI TPHUPOJBI; O MECTE U 3HAUYCHUM XUMHUHU B
CHCTEME eCTECTBEHHBIX HAyK U €€ PO B 00eCIeueHu
YCTOMYMBOTO PAa3BUTHUS YEIOBEYECTBA: B PEIICHUU
npo6JeM HKOJIOTUUECKON, SHEPTETUUECKO 1 MHUIIEBOM
0€30MacHOCTH, B PAa3BUTHH MEIUIUHBI, CO3JIaHUH
HOBBIX MAaTEpUaloB, HOBBIX MCTOYHMKOB SHEPIUH, B
o0ecreueHn: PauoHATBHOTO MPUPOIOMNONB30BAHNS,
B (QOpMUPOBAHNH MUPOBO33PEHHUS U 00IIEH KYIbTYphI
YyeJgoBeKa, a TakXkKe OJKOJOTHYECKM O00OCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3[0POBbIO U IPUPOAHOM CpELE;
- BIQJIETh CHUCTEMOM XMMHYECKHX 3HAHHMH, KOTOpas
BKIIIOYAET: OCHOBOIIOJIArAI0IIHe MOHATHSA
(TOTIOMHUTENBHO K CHCTEME TMOHATHH 0a30BOTO
YPOBHSI) - H30TONBI, OCHOBHOE M BO30YkKIECHHOE

COCTOSHME  aTroMa,  rubpujau3anus  aTOMHbIX
opbutaneit, xumuueckas cBasb ("F " u ", kparHbIE
CBS3M), MOJSpHAs KOHLEHTpalus, CTPYKTypHas

(opmyna, uzomepus (CTpyKTypHas, reoMeTpuyueckas
(ImUC-TpaHC-U30MEpHS), TUIBl XUMHYECKHX PEaKIHit
(roMo- ¥ TeTeporeHHsie, 00paTuMble U HEOOPATHMBIE),
pacTBopbl  (MCTHUHHBIC, JMCIEPCHBIE  CHCTEMBI),
KPUCTAITOTH/IPATH, CTETEeHb JUCCONMAIIHH,
3JIEKTPOJIH3, KPEKHHT, PUOPMHUHT); TEOPHH U 3aKOHBI,
3aKOHOMEPHOCTH, ~ MHPOBO33PEHUYECKHE  3HAHWS,
Jekamue B OCHOBE TOHUMAHWS TNPUYHHHOCTH U
CHCTEMHOCTH XHMHYECKUX SBICHUH, COBPEMEHHBIE
TNPEICTABICHUS. O CTPOCHUHM BEIIECTBA HA ATOMHOM,
MOJIEKYISPHOM W HAJMOJIEKYIAPHOM  YPOBHSX;
TNPEICTABICHUS O MEXaHU3MaX XUMHYECKUX PEaKIUid,
TEPMOTMHAMHYECKUX H KHHETHYECKUX
3aKOHOMEPHOCTSIX HMX MPOTEKAHUs, O XHMHYECKOM




paBHOBecCHH, JUCTIEPCHBIX CUCTEMAX,
(axTonoruyeckue CBEIEHHS O CBOMCTBAaX, COCTaBe,
NOJy4eHUH M 0€30IaCHOM  KCIIOJIb30BaHUH
BAKHEHIIMX  HEOPTaHMYECKMX M  OpraHMYecKHX
BEIIECTB B OBITY M TNPAKTUYECKOH [eATEIBHOCTH
yeoBeKa; OOIIMX HAYYHBIX MPUHIUNAX XUMUYECKOTO
MPOM3BOJCTBA (HA MpPHUMEPE MPOM3BOACTBA CEPHOIL
KHCJIOTHI, aMMHaKa, METaHOIa, epepadoTKH HePTH);
- yYMeTh TPOBOAUTH pAacyeThl IO XHUMHYECKHM
GopmynamMm M ypaBHEHHSAM XMUMHYECKHX DPEaKUUd ¢
HCTIONb30BaHMEM ~ (DM3MYECKUX BEIUYMH  (Macchl,
o0bema rasos, KOJTM4eCTBa BEILECTBA),
XapaKTepU3yIOIUX BEIIECTBA C KOJIMYECTBEHHOM
CTOPOHBL: pPacyeThl MO HAXOXICHHIO XUMHYECKOil
Gopmynbl  BemecTBa; pacyeThl Macchl  (0o0Bema,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEaKIUH, ECIIH OTHO
M3 HMCXOJHBIX BEIIECTB MAHO B BHJIE pacTBopa C
OIPENEICHHON MacCoBOM  J0JIEH  PacTBOPEHHOIO
BEIIECTBA WM [aHO B M30BITKE (MMEET HpUMECH);
pacueTsl MaccoBOM WM 00BEMHOW JONMM BBIXOAA
NpOAYKTAa pEaKIMH; pacyeThl TerioBoro 3ddexra
peaxiuii, 00bEeMHBIX OTHOIIEHUH ra30B;

- yYMeTh BBIABIATH XapakTepHBIE TPH3HAKK |
B3aMMOCBS3b  W3YUYEHHBIX MOHATUH, TNPUMEHATH
COOTBETCTBYIONIUE TIOHATHS MPU OMUCAHUM CTPOCHHUS
¥ CBOICTB HEOPTAHUYECKHX M OPTaHUYECKHUX BEIIECTB
M WX [PEBpAlICHHH; BBIABIATH  B3aUMOCBS3b
XHUMUYECKHX 3HaHUi c MOHATHAMH |
NpeJCTaBIeHUSIMA JIPYTUX TIpeaMeToB s Ooiee
OCO3HAHHOTO MOHMMAHHSA M OOBACHEHHS CYIIHOCTH
MaTepuajbHOr0  EIAMHCTBA  MHpA; HCIONb30BATh
CHCTEMHbIE XUMHYECKHE 3HAHMS 1N OOBSACHEHUS U
MPOTHO3UPOBAHUS ABJICHUH, MMEIOIINX
€CTECTBEHHOHAYYHYIO IIPUPOLY;

- YMETb HUCHOJb30BaTh HAUMEHOBAHUS XUMHYECKHX
COCAMHEHHI MEXKIYHAPOJHOTO COK3a TEOPETHUECKOM
U TpPUKIAJHOM XUMHH M TpPHBHAIbHbIE Ha3BaHUS
BEIIECTB, OTHOCAIIMXCA K M3y4YEHHBIM KJaccaMm
OpTaHMYEeCKMX M HEOPraHUYECKUX  COEAMHEHHUI;
HCTIONb30BaTh ~ XUMHYECKYI0 ~ CHUMBOJHUKY A
coctaBieHus (OpMyaT HEOPraHMYECKHX BEIIECTB,
MOJNEKYISPHBIX M CTPYKTYPHBIX  (Pa3BEpHYTBHIX,
COKpAIIEHHBIX U CKENETHHIX) (OpPMYyN OpraHHYecKUX
BEIIECTB;  COCTABIATh  YPABHEHHS  XUMHYECKHUX
peakuuii ¥ pacKpbIBaTh UX CYIIHOCTh: OKUCIUTEIHHO-
BOCCTaHOBUTEJBHBIX peakuuit TIOCPEICTBOM
COCTaBJICHHS 3JIEKTPOHHOTO OanaHca 3TUX peakKIuii;
peakuuii MOHHOTO OOMEHa IyTEM COCTAaBICHUS WX
MOJHBIX M COKPAIICHHBIX HOHHBIX YpPaBHEHUH;
peakuuii ruaposn3a, peakiuii KoMIieKkcooopa3oBaHus
(Ha mpuMepe T'UAPOKCOKOMIUIEKCOB IIMHKA |




ATIOMUHUS); TOATBEPAKIATH XapAKTEPHbIE XUMUUYECKHE
CBONCTBA BELIECTB COOTBETCTBYIOIMMHU
SKCTIEPUMEHTaMH U 3aMUCAMHI YPaBHEHUH XUMUUECKHUX
peaxuuii;

- yMeThb KIacCH(UIMPOBATH HEOPTaHWYECKHE |
OPraHMYECKHUE BEIIECTBA U XUMHUYECKHE PEAKIMH,
CaMOCTOSATENBHO BBHIOMPATh OCHOBAHMUS M KPUTEPUU
g kinaccuUKAMU  U3Y4YaeMbIX — XUMHYECKHUX
00BEKTOB; XapaKTEpH30BaTh COCTAB U BAKHEUIIHE
CBOMCTBA BELIECTB, IPUHAIEKAIINX K OTIPEIEICHHBIM
KJIaccaM U TPYIINaM COEANHEHHH (IPOCThIE BEIIECTBA,
OKCHUJIbI, TUAPOKCH/IBI, COJIU; YTIEBOJOPO/IbI, IPOCTHIE
3bupsl, COUPTHL, (EHONBI, aTbACTHABI, KETOHBI,
KapOOHOBBIE KUCIOTHIL, CIOXHBIE S(UPDI, KUPHI,
yIIEBOABI,  aMHUHBI,  AMUHOKHUCJIOTBI,  OENKH);
IPUMEHATH 3HAHUA O COCTaBE M CBOMCTBaX BELIECTB
IS JKCTIEPUMEHTAJIBPHOW  MPOBEPKM  THIOTE3
OTHOCHTENBHO 3aKOHOMEPHOCTE! NPOTEKAHUS
XUMHYECKAX ~ pEaKuuid W TPOTHO3HMPOBAHUS
BO3MOKHOCTEH UX OCYIIECTBICHUS;

- yMeTh TOATBEPXKIAaTh HA KOHKPETHHIX TMpUMEpax
XapakTep 3aBHCHMOCTH PEAKIMOHHOH CHOCOOHOCTH
OPTaHMYECKUX COEAMHEHWH OT KPaTHOCTH M THIA
xoanentHol cB3u (" " u ""), B3aMMHOrO BIMAHHS
aTOMOB M TPYINI aTOMOB B MOJIEKYJax; a TaKkke OT
0COOEHHOCTEH peanu3allii Pa3IuIHBIX MEXaHH3MOB
IPOTEKAHUS PEAKLNI;

- YMEeThb XapakTepH30BaTh 3NEKTPOHHOE CTPOCHHUE
aToMOB (B OCHOBHOM M B030YXIE€HHOM COCTOSHUH) U
MOHOB XHMMHYECKHX 3]eMeHTOB 1 - 4 mnepuomoB
[Tepuonnueckoir cucrems (.M. MenpeneeBa u ux

n.n
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BAJICHTHBIE BO3MOJKHOCTH, HCIONB3YS MOHATHSA 'S
"p", "d-amexTpoHHBIE" OpOHMTANM, SHEPreTHUECKHE
YPOBHU] 00BICHATD 3aKOHOMCPHOCTH U3MCHCHUA
CBOWCTB XMMHYECKHX JJIEMEHTOB M 00pa3yeMbIX UMH

COEIMHEHUH 110 IIEPUOJIaM U IPYIIIaM;

OK 02.
HUcnonp3oBars
COBpEMEHHbIE
CpeJcTBa MOKCKa,
aHanusa u
MHTEpIpeTalnu
uHhopMaLu, u
MH(QOPMAOHHBI
€ TEXHOJIOTHH JUIS
BBINOJTHEHUS
3a1a4
npoeccHoHanbHO
1 IeSITeNbHOCTH

B o0nacTH ueHHOCTH HAy4YHOTO
NO3HAHMS:

- c(hOopMUPOBAHHOCTb
MHPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY  YPOBHIO  Pa3BUTHUS
HayKd W OOIIECTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha JHAlOre KyIbTyp,

CII0COOCTBYIONIETO OCO3HAHHIO
CBOETO MeCTa B TOJUKYIbTYPHOM
MHDE;

- COBEPLICHCTBOBAHKE A3BIKOBOM U
YUTATENbCKOM KYJIBTYPBI KaK
CPEACTBA B3aUMOJEUCTBUA  MEXKIY
JIIO/IbMU Y TIO3HAHUS MUPA,;

- yMeTh IUIaHHPOBATh U BBIIOIHATH XUMUUYECKUH
SKCTIEPUMEHT (TIPEBPAICHHUS OPTAHMYECKUX BEIIECTB
NpU HarpPeBaHUHU, OTyYEHUE FTHICHA U U3YYEHUE ETO
CBOMCTB, KA4ECTBEHHBIE pEAKIUH Ha aNbJICTHJIBI,
KpaxMman, YKCYCHYI0 KHCIOTY; JIeHaTypauus OelKoB
IpU  HArpeBaHWM, IIBETHbIE pEaKnuu  OENKOB;
MPOBOJNT PEAKIIMH HOHHOTO OOMEHa, OMpeNeNsTh
Cpey BOAHBIX PacTBOPOB, KAYECTBEHHBIE PEAKIINU Ha
cynbdar-, kapOOHAT- U XJIOPHA-aHUOHBI, HAa KATHOH
AMMOHHMS, PEIIaTh AKCIEPUMEHTATbHBIE 3a7aud IO
temaM "Metamnsl" u "Hemetannsl") B COOTBETCTBUM C
MpaBUJIaMU TEXHUKU 0€30MacHOCTHU TIPH 00PAIECHUH C
BEIIECTBAMU ¥ JTabOPAaTOPHBIM  00OPYAOBAHUEM;
TPEJICTABIIATh pe3ybTaThl XUMHYECKOTO




- OCO3HAaHHE LEHHOCTH HAay4YHOH
JEATENbHOCTH, TOTOBHOCTb
OCYILIECTBIATD IPOEKTHYIO U
MCCIIE0BATENbCKY0  JEATEIBbHOCTD
WUHAUBUYATbHO U B TPYIIIC]
Osaagenne YHHBEpCaJIbHBIMH
y4eOHBIMH M03HABaTeIbHBIMHI
AEHCTBUAMU:

B) padoTa ¢ undopmamnueii:

- BIAIETh HABBIKAMH IOJyYCHHUS
MHMOPMAINHU U3 UCTOYHHKOB PAa3HBIX
THIIOB, CaMOCTOSATEIBHO
OCYIIECTBIATH  MOMCK,  aHAJWU3,
CHCTEMATH3aLMI0 U HWHTEPIPETALUI0
MHDOPMAMK PA3TUYHBIX BHAOB H
(opM npencraBIeHus;

- CO3[aBaTh TEKCTHl B Pa3IHYHBIX
Gopmartax ¢ yyeToM Ha3Ha4YeHHS
MHM)OPMAINHK ¥ 1LENEBOH ayIUTOPHH,
BbIOMpas  ONTUManbHylo  (opmy
TIPEICTaBICHAS U BU3YaJIM3aIHH;

- OLICHUBATh JIOCTOBEPHOCTb,
JNETUTUMHOCTh ~ MH(OpMamuu,  ee
COOTBETCTBHE TIPABOBBIM U MOPAIbHO-
3THYECKIM HOpMaM;

- HCIIOJIb30BATH cpeacTea
MH(QOPMAIMOHHBIX u
KOMMYHUKAI[HOHHBIX TEXHOJOTHH B
pelieHIH KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX |
OpraHHU3aIMOHHBIX 3aj1a4 c
co0ntoieHreM TpeboBaHui
3PrOHOMHKH, TEXHHKH 0E30MacHOCTH,
TUTUCHBI, pecypcocOepexenus,

TPABOBBIX W ITHYECKUX HOPM, HOPM
nH(OpMAOHHOI O€30MacHOCTH;

- BJIaJIETh HABBIKAMH PACTIO3HABAHMS
¥ 3aIUTHl HHOpMAIIUH,
MH(OPMAITMOHHON 0€30MaCHOCTH
JIMYHOCTH,;

JKCIIEpUMEHTa B (opMe  3amucu  ypaBHEHWH
COOTBETCTBYIOIIMX  peakuuid u  (HopMynupoBath
BBIBO/IbI HA OCHOBE 3THX PE3YJbTaTOB;

- YMETb aHANM3UPOBATh XUMHYECKYI0 HH(DOpMAIHIO,
MOJNYYaeMyl0 M3 pPasHBIX MCTOYHHKOB (CPEACTB
MaccoBoil nH(opmanuu, cetb UHTepHET U Apyrue);

- BIIaJIeTh OCHOBHBIMH METOJIaMH HAyYHOTO MO3HAHUS
BEIIECTB M XHMMYECKHX SBJEHHH (HaOmtoaeHue,
M3MEpEHHE, SKCIIEPUMEHT, MOJICTMPOBAHHE);

- yMeThb TpPOBOJUTH pPAacyeThl MO XUMHUYECKUM
GopMynam W ypaBHEHHAM XMMHYECKHX pEaKIui C
HCTOJIb30BAaHHEM pu3nueckux BEJIUYMH,
XapaKTepU3YIOIMX BEMECTBA C KONMYECTBEHHOM
CTOPOHBL: Macchl, o0beMa (HOpMalbHbIE YCIOBHS)
ra3oB,  KONMYECTBA  BENIECTBA;  HCIOJb30BATh
CUCTEMHbIC XHMHYECKHE 3HAHHMS [/ [PUHATHS
pelIeHNH B KOHKPETHBIX JKM3HEHHBIX CHTYaIlHsX,
CBSI3aHHBIX C BEIIECTBAMH H HX IPUMEHEHHEM,;

- YMETh CaMOCTOSTENBHO TUIAHAPOBATH U TIPOBOIUTH
XUMHYECKHI JKCHIEpUMEHT (TIONMy4eHHe U H3y4eHHe
CBOWCTB HEOPTAHWYECKHX W OPTAHUYECKHX BEIIECTB,
KaueCTBEHHbIC PEAKLMH YTJIEBOJOPOAOB Pa3IHUHBIX
KIACCOB ¥ KHCIOPOJACOAEPKAMMIX OPraHHYeCKUX
BELIECTB, PELICHHE SKCHEPUMEHTAIbHBIX 3aJady IO
PacTO3HABAHHUIO HEOPTaHWYECKUX M OPTaHMYIECKHUX
BEIIECTB) C COONIOJEHHEM MpaBUi 0E30MacHOro
oOpameHnss ¢  BENIECTBAMH M JIaOOPaTOPHBIM
000py10BaHUEM, (opmynupoBath enu
MCCIENOBAHNS, TPENOCTABIATh B Pa3nudHON (opme
pe3ynbTaThl  OKCIEPHMEHTa,  AHANM3UPOBATh U
OIIEHNUBATh MX TOCTOBEPHOCTS;

- YMEThb OCYUIECTBIATH IeJI€HANPABICHHBIH MOUCK
XUMHYECKOH MHOOpMALUU B Pa3INYHBIX UCTOYHHKAX
(HayuHas M yueOHO-HAyYHAs JUTEpaTypa, CpPEACTBa
MaccoBoil uHMopmaruu, cetb WHTEpHET M apyrue),
KPUTHYECKU aHaM3UPOBATH XHUMUYECKYIO
HH(pOpMaIIHIo, epepadaThiBaTh €€ U UCIIO0Nh30BaTh B
COOTBETCTBUH C IIOCTABIEHHOH YueOHOM 3anauei;

- BJJIeTh CUCTEMOW 3HAHMH O METOJAaX HAyYHOTO
MO3HAHUS SABICHUH TIPUPOJbI, HCIOIB3yEeMBIX B
€CTECTBEHHBIX HAyKaX M YMEHUSMHU TPUMEHSTH 3TH
3HAHHUS TIPH OKCIEPHUMEHTAILHOM  HCCIEOBAHHH
BEIIECTB M I OOBACHEHUS XMMUUYECKUX SBICHUH,
MIMEIOIMX  MECTO B  NPUPOJE  MPAKTHYECKOH
JIeSTENbHOCTU YeNI0BEKA U B MOBCEIHEBHOM KH3HU,

OK 04.
OddexrrBHO
B3aHMO/ICHCTBOBA
Tb ¥ paboOTaTh B
KOJUIEKTUBE U
KOMaHJIe

- TOTOBHOCTb K CaMOpa3BHUTHIO,
CaMOCTOSTEIbHOCTH "
CaMOoOMpe/IeIeHHUIO;

-OBJIaJICHUE HaBBIKAMHU y4eOHO-
HCCIEN0BATEIBCKOM, MPOSKTHON U
COIHAJIFHON JIeATEeIILHOCTH,

- yMeTb IUIAaHMPOBAaThb M BBIIOJIHATH XUMUUYECKUH
SKCTIEPUMEHT (TIPEBpAlIEHHUsS OPraHMYECKHX BEIIECTB
TIpU HarpeBaHUM, OMYYECHUE STHIEHA U U3YYEHHUE ETO
CBOMCTB, KAUECTBEHHbIE pPEAKIMH HA aJbJACTUJIBI,
KpaxMal, YKCYCHYI0 KHCJIOTY; A€HaTypauus OenkoB
NpU  HArpeBaHWH, [IBETHbIE peakuuH OeyKoB;




OBJ'Ia)IeHI/Ie YHUBEPCAJIbHBIMHA
KOMMYHUKATUBHBIMH JeiiCTBUSAMU:
6) COBMECTHAaS NeSITEJIbHOCTD.

- NOHMMaTb M  HUCIOJNbB30BaTh
[PEUMYIIECTBA KOMaH/THOM "
VHIUBHUYaIbHOH paboTh;

- PUHMMATh €I  COBMECTHOM
JEATENbHOCTH, OPraHU30BBIBATH U
KOODAMHUPOBATh JEHCTBUA 1O €€
JOCTIKEHHMIO:  COCTABIATh  ILIAH
JCHCTBUH, paclpeieniartb pOolu ¢
y4eTOM MHEHUI Y4aCTHHKOB

00CYXIaTh PE3yNbTaThl COBMECTHON
paboTHI;

- KOOpIMHHWPOBATH W BBINOJNHATH
paboTy B  YCIOBHSX pealbHOro,
BUPTYAIEHOTO U KOMOWHHPOBAHHOTO
B3aNMO/ICICTBHS,

- OCYIIECTBIIATH IO3UTHBHOE
CTpaTernyeckoe TIOBEJIEHHUE B
Pa3NHYHBIX CHTYalUsX, TPOSBIATH
TBOPYECTBO M BOOOpakeHHe, OBITh
VHHUIITATHBHBIM

Osaajenne YHHBePCAJIbHbIMU
peryJsiTHBHbIMH JIeiiCTBUSIMU:

I) IPUHSITHE ceOsl M APYTUX JI0eii:
- NMPUHAMATh MOTHBBI W APTYMEHTHI
ApyTUX  IIOfiel  Tmpu  aHanm3e
PEe3yIBTATOB JIEATCIHLHOCTH;

- NpU3HABaTh CBOE MPABO M MPaBO
JPYTHX JIF0JIeH Ha OMIUOKH;

- pa3BHBATh CIOCOOHOCTH TIOHUMATh
MHP C TIO3ULIMH JIPYTOT0 YeIOBEKa;

MPOBOJUT PEAKIIMH HOHHOTO OOMEHA, ONpEIeNsATh
Cpely BOIHBIX PacTBOPOB, KAYECTBEHHBIE PEAKIIUK Ha
cynbdar-, kapOOHAT- W XJIOPHA-AaHUOHBI, HA KATHOH
AMMOHHMS, PEIIaTh 3KCIEPUMEHTATbHBIC 33Jaud TI0
temaM "Metame" u "Hemeramnsl") B COOTBETCTBUY €
IpaBWJIaMU TEXHUKU 0€30MacHOCTHU TIPU 00pAIeHUH C

BEIIECTBAMU U JabOpaTOpHBIM  000pYyHOBaHUEM;
TIPEACTABIIATD pe3yabTaThl XUMHYECKOTO
JKCIIEpHMEHTa B (opMe  3amucd  ypaBHEHWH
COOTBETCTBYIOIIMX peakuuii "  (HopMyIHpoOBaTh

BBIBOJIB HA OCHOBE 3THX PE3YJIbTATOB,;
-yMETh CaMOCTOSATENBHO IUIAHUPOBATH U IIPOBOJIUTH
XUMHYECKUI 3KCHIEPUMEHT (TOMyYeHHE U U3Yy4YEHHE
CBOWCTB HEOPTAHUYECKHX W OPTAHUYECKHX BELIECTB,
KaQUYCCTBCHHBIC PEAKIMH YTJIICBOAOPOAOB PA3JINYHBIX
KIACCOB M KHUCIOPOJACOJEPKAMKUX OPraHUYeCKUX
BCHICCTB, PCHICHUC OSKCICPUMCHTAIBHBIX 3aJa4d II0
PAcmo3HABAHUIO HEOPTAHWYECKUX M OPraHUYECKUX
BEIIECTB) C COOMIOJICHMEM TIpaBui 0€30macHOTO
obOpamieHuss ¢ BemecTBaMH M JTaOOpaTOPHBIM
000pyI0BaHUEM, GopmynupoBaTh eNu
HCCIE0BaHNs, TPEJOCTaBIATh B PasMUuHON (opme
pe3yabTaThl  JKCIEPHMEHTA,  AHAJIM3HPOBATH U
OIICHHBATH UX JOCTOBEPHOCTD;

OK 07. B o6aacTi 3x010rMYeCKOro - chopMHpOBaTh MPEACTABICHHUA: O XHMHYECKOH
ConeiicTBOBaTH BOCIIHTAHMS: COCTaBJIAIONIEN €CTECTBEHHOHAYYHONW KapTUHBI MU,
COXPaHEHHIO - c(hOpMHPOBAHHOCTb IKOJOTUYECKON | PONM XUMHM B TO3HAHWM SBIEHUH TNPUPOABI, B
OKpYKaromIe KYJIbTYpBl, —NOHMMAaHHE  BJIMAHUA | (POPMUPOBAHUM MBILLICHUS M KYIbTYpHl JUYHOCTH, €€
Cpebl, COLIMATEHO-YKOHOMUYECKUX (YHKI[MOHAIBHO! TPAMOTHOCTH, HEOOXOAMMOI s
pecypcocOepekeH | MPOLECCOB HA COCTOSHUE NMPUPOAHON | pelIeHHs IMPaKTUYECKUX 337ad M HKOJIOTMYECKH
HI0, IPUMEHSTh M CONMANBbHOW Cpefibl, OCO3HAHHE | 0DOCHOBAHHOTO OTHONIEHHS K CBOEMY 3[0pPOBBI0 H
3HaHUs 00 r100a1BHOTO XapakTepa | MpUPOHOM Cpeje;
M3MEHEHUH 3KOJIOTHYECKUX TTPobIIeM; - yMeTb coOmoJaTh  TpaBWiIa  3KOJOTUYECKH
KIIIMaTa, - IUIAHUPOBAaHHE M OCYLIECTBICHHE | I1€ec000pa3HOro MoBeleHUs B OBITY M TPYyHOBOM
TIPUHIIUTIBL JeHCTBUIl B OKpYKarolleid cpeie Ha | AeATENbHOCTH B LENSAX COXPAHEHHUs CBOETO 3J0POBbS U
OepexInBOro OCHOBE 3HAHMA LENeH yCTOMYMBOTO | OKPYXKAKOIIEW  NPUPOJHOM  Cpelbl;  YYHUTHIBATh
TIPOM3BO/ICTBA, Pa3BUTHUS YEIOBEYECTBA; OTAcHOCTh BO3EIHCTBHS HA JKMBBIE OPTaHU3MBI
3 dexTuBHO aKTUBHOE  HENpUATHE  AEHCTBHUIL, | ONpeeNeHHbIX BEIIECTB, IOHUMAs CMBICH TTOKa3aTeNs
JeHcTBOBAThH B MPUHOCAIIAX ~ Bpe]  OKPYXkaromedl | mpeaenbHOil JOMyCTHMON KOHIIEHTPAIHL;
4pe3BBIYANHBIX cpene; - yMEeTh IIPOTHO3MPOBATH, AHATU3UPOBATH U OLIEHUBATD
CUTYAIUAX - yMeHHe IPOTHO3UPOBATD | € TNO3ULHH JKOJIOTHYeCKoll  Oe3omacHOCTH
HEONaronpusATHeIE  SKOJOTMYECKHE | MOCNEeJCTBHA ~ OBITOBOW M MPOM3BOJCTBEHHON
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HOCIIEACTBUS NpeANPUHUMAEMbBIX
NENCTBUH, TIPENOTBpAIIATH UX;

- pacIIMpeHUE OIbITa JEATEIbHOCTH
9KOJIOTHYECKON HAIPABJICHHOCTH;

- OBJIaACHUC HABbBIKAMU y‘{€6HO'
UCCIIEN0BATENBCKOU, IPOEKTHOU

)4 COHH&J’IBHOﬁ ACATCIIBHOCTH,

NIESATENBHOCTH YeTOBEeKa, CBA3AHHON ¢ mepepaboTKoil
BEIECTB; MCIONB30BaTh IOJy4YEHHbIC 3HAHUA [JIs
NpUHATHA  TPaMOTHBIX  pEUIeHUH  mpoOieM B
CUTYAIUSX, CBSI3AHHBIX C XUMHEIL;

- YMEeThb OCO3HABaTh OMACHOCTh BO3ACHCTBUS Ha

KMBBIE ~ OPTaHM3Mbl ~ OMpPEJETEHHBIX  BEIIECTB,

MOHMMAs  CMBICH  TIOKa3arens  TpejelbHOM

JOMYCTUMOM  KOHILEHTpPALMM, M TMOACHATH Ha

npuMmepax CIOCO0BI YMEHBLIEHHS it

NPEeOTBPAIICHHUS MX BPEIHOTO0 BO3IEHCTBHSA Ha

OpTaHM3M YEJIOBEKa.

MK 1.1.
O0ecneunBath
yXo1 3a cobakamu
c
HCIIOIE30BAHIEM
HEO00XOIMMBIX
CPEJNICTB U
MHBEHTAps

MK 1.2.
[IpoBoauTh
KOpMJIEHHE CODAK
C y4eTOM
BO3pAacTa, MOPOIbI
¥ BHJIOB CITyK0

IIK 1.5.
BremomaHaTh
Je4eOHbIe
Ha3HaYeHHs 110
YKa3aHUIO U MO
PYKOBOZICTBOM
BETEPHHAPHBIX
CIIEIMATNCTOB

B yacTu Tpyaosoro
BOCIIMTAHUS:

- TOTOBHOCTH K TPYAY, OCO3HAHUE
LEHHOCTH MacTEepCTBa,
TPYI0JIIO0HE;

- TOTOBHOCTb K aKTUBHOU
NEeSATETBHOCTH TEXHOJIOTMUeCKON
U COIIMAJIbHOW HAIpPaBIE€HHOCTH,
CIOCOOHOCTh UHUIIMUPOBATD,
MJIAaHUPOBATH U CAMOCTOSITEIILHO
BBIMOJIHSATH TaKYIO JEATEIbHOCTH;
- MHTEpEC K Pa3InYHbIM chepam
npodeccuoHaNbHON
NEeATENbHOCTH,

OBiageHne YHHBePCAJIbHBIMH
yueOHBIMH MO3HABATEIbHBIMHU
NelCTBUSIMU:

a) 6azoBble JIOTHYECKHe
nelcTBUA:

- CaMOCTOSTEIBHO
dbopMynupoBaTh U
aKTyaJIu3UpOoBaTh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYIICCTBEHHBIN
MPU3HAK WIK OCHOBAHUS IS
CpaBHEHUsI, KJlacCU(pUKALINHU U
0000I11IeHN;

- ONPEEINSATh LEIH JIEATEIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU
WX JIOCTUKCHUS;

- BBIIBJISITH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B
paccMaTpuBaeMBbIX SIBICHUSX;

- BHOCUTh KOPPEKTUBHI B
JeATEeNbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTaTOB
LEeJISIM, OLICHUBATh PUCKU
IMOCJICNICTBUI IEATCIBHOCTH;

- BIAJIETh CUCTEMOM XUMHYSCKUX 3HAHUM,
KOTOpasi BKJIFOUAET: OCHOBOIIOJIATrat0I1e
MOHATUSA (XUMUYECKUN JIEMEHT, aTOM,
3JIEKTPOHHAs 000JI04Ka aToMa, s-, P-, d-
3JICKTPOHHBIE OpOUTATI ATOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD,
CTETeHb OKUCJICHHSI, XUMUUECKasl CBSI3b, MOJIb,
MOJIIpHAsi Macca, MOJIIPHBINA 00BEM,
YTIEPOAHBIN CKeNeT, GyHKIMOHAIbHAs TPpYyIIa,
paauKa, u30Mepusi, U30Mepbl, FTOMOJIOTUYECKUMA
Psi, TOMOJIOTH, YTJI€BOIOPOAbI, KHCIOPOA- U
a30TCOJEpIKAIINE COSTUHEHUS, ONOIOTHUECKU
aKTUBHBIC BeIeCTBA (YTJICBOIbI, JKUPHI, OCITKN),
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSIMHEHMS,
KPUCTAJUTMYECKAs PEIIETKA, TUIIbl XUMUYECKUX
peakuuii (OKUCIUTENIbHO-BOCCTAHOBUTEIIbLHBIE,
9K30- U SHAOTEPMUUYECKHE, PEAKIIUH HOHHOTO
oOMeHa), pacTBOP, AIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, JIEKTPOJIUTHYECKAS
JUCCOLIMAIUS, OKHCITUTEIb, BOCCTAHOBUTED,
CKOPOCTh XUMUYECKOU PEAKIIMH, XUMUYECKOE
paBHOBECHE), TECOPUH U 3aKOHBI (TEOpus
XUMHUYECKOTO CTPOCHUSI OPraHUYECKUX BEIIECTB
A.M. bytnepoBa, Teopust JIEKTPOJIUTUIECKON
JMCCOLIMalnU, Iepuognyeckuii 3akon [[. 1.
MemnpeneeBa, 3aKOH COXpaHEHHUSI MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMHH,
(dbakToNornuecKue CBEJCHMs O CBOMCTBRAX,
COCTaBe, MOJy4YeHUU U OE30MTaCHOM
WCIIOJIb30BaHUU BA)KHEUIIINX HEOPTaHUYECKUX U
OpPraHWYECKHUX BEIIECTB B OBITY U MPAKTUYECKON
NEeATEeIbHOCTH YEJIOBEKa;

- YMETb BBISBIIATH XapaKTePHbIC MPU3HAKH U
B3aMMOCBSA3b U3YUECHHBIX OHATHH, IPUMEHSTh
COOTBETCTBYIOIINE MOHSATUS MPU OTIMCAHUHT
CTPOEHHUSI U CBOMCTB HEOPTaHUYECKUX U
OpPraHWYECKHUX BEIIECTB U UX MPEBPAIECHUH;
BBISIBJIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MTOHSTHUSMH U NPEJCTABICHUSIMH JPYTUX
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- pa3BUBaTh KPEaTUBHOE
MBIIJICHUE [IPU PELLICHUH
YKU3HEHHBIX TIPoOIeM

0) 0a30BbIe HCCIEA0BATEIbCKHE
aefcTBus:

- BJIa/ICTh HaBbIKAMU y4eOHO-
HCCIIE0BATENIBCKON U IIPOEKTHON
JeATEIIbHOCTH, HAaBBIKAMHU
paspeteHus npodieM;

- BBISIBJISITh [IPUYUHHO-
CJICZICTBEHHBIE CBSI3H U
aKTyaJIU3upOoBaTh 3314y,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHHUS,
HaXOJIUTh apryMEHThI JJIs1
JI0OKa3aTeJIbCTBA CBOMX
YTBEPKJICHHM, 3a1aBaTh
napamMeTpbl U KpUTEPUH PEILICHNUS,
- aHAJIM3UPOBATH MOJYYEHHBIE B
XO0JI€ pelIeHus 3aauu
pe3yNbTaThl, KPUTUYECKH
OIICHUBATH UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3BMEHEHUE B
HOBBIX YCIIOBHSIX;

- YMETh IEPEHOCUTH 3HAHUS B
MO3HABATENIBHYIO U
MPAKTHYECKYIO 00JacTH
KU3HEICSITEIHPHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HbIX MPEeIMETHBIX 00IacTel;

- BBIJIBUTaTh HOBBIE UJIEH,
npeiaraTh OpUruHAIbHBIC
MOAXOAbI U PEIICHHUS;

- CIOCOOHOCTH X UCIOJIb30BaHUS
B II03HABATEIBHON U COLMAIILHON
MIPaKTUKE

€CTECTBEHHOHAYUYHBIX MPEIMETOB;
- YMETb UCIIOJIb30BaTh HAUMEHOBAHUS
XUMUYECKUX COCMHEHUIN MEXTyHapOHOTO
COI03a TEOPETUYECKOM U MPUKIIATHON XUMHUH U
TPUBUAJIbHBIC HA3BAHUS BAXKHEHIITNX BEIIECTB
(3THIIEH, alleTUJICH, TIUIEPUH, PEHOT,
(dbopManbaeTu, YKCyCHas KHCIIOTa, TIIUIINH,
YTapHBII a3, YIIIEKUCIbINA ra3, aMMHUaK,
raiieHasl U3BeCTh, HeTallleHasl U3BECTh, TUThEBas
coJla ¥ JIPYTHX), COCTABIATH (DOPMYIIBI
HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB,
ypaBHEHUSI XUMUUYECKUX PEaKIUN, OOBSICHATH UX
CMBICJI; TIOJTBEPKIATh XapaKTepPHBIC
XUMUYECKHUE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMU U
3alUCSIMU YPAaBHEHUI XUMHUYECKUX PEaKIUi;

- YMETbh yCTaHaBJIUBATh MPUHAIJICKHOCTh
M3YYEHHBIX HEOPraHUYECKUX U OPraHUYECKUX
BEIIIECTB K ONpPEEICHHBIM KJIaccaM | TPyIIaM
COEIMHEHUH, XapaKTepU30BaTh UX COCTaB U

B KHEHIIIME CBOMCTBA; ONPEIEIIATh BUIbI
XUMUYECKUX CBA3€H (KOBaJIEHTHAs, MOHHAs,
METaJUTMYECKasi, BOAOPOIHAS ), TUITBI
KPUCTAJUTMYECKUX PEIIETOK BEILECTB;
KJIaCCU(UITMPOBATh XUMHUECKUE PEAKIINN;

- chopMHpOBaTh MPEACTABICHUS: O
MaTepuaIbHOM €IHHCTBE MUPA,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBJIEHUH
MIPUPOJIBI; O MECTE U 3HAYCHUH XUMHUHU B CUCTEME
€CTECTBEHHBIX HAayK U €€ POJIH B 00eCTIeueHUH
YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA: B
pelIeHny mpooieM SKOIOTUYECKOH,
HEPTEeTHYECKON U MUIIEBON OE30MaCHOCTH, B
Pa3BUTUU MEIUILMHBI, CO3TaHIUH HOBBIX
MaTepuasgoB, HOBBIX HCTOYHUKOB SHEPIHH, B
o0ecreYeHnr ParoOHAIBHOTO
MIPUPOIONONB30BaHuUs, B GOPMUPOBAHUN
MHUPOBO33PEHUS U OOIIEeH KYIbTYpHI YeTIOBEKa, a
TaK)Xe IKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOULIEHUS K CBOEMY 3JI0POBBIO U IPUPOTHOMN
cpene;

- BIIAJAETh CUCTEMOM XUMHUUYCCKUX 3HAHUM,
KOTOpasi BKJIFOUAET: OCHOBOIIOJIATrAr0I1E
MOHSATHUS (JOTIOTHUTENBHO K CUCTEME MOHATUI
0a30BOr0 YpOBHS) - H30TOIbI, OCHOBHOE U
BO30Y)KICHHOE COCTOSTHUE aToMa, THOPUAN3AIIS
aTOMHBIX opOuTanell, xumudeckas csasb ("F " n
"' KpaTHBIE CBSI3M), MOJIIpHasl KOHLIEHTpaLysl,
CTpyKTypHas ¢hopMyna, H30Mepus
(cTpykTypHas, reoMeTpuieckas (Iuc-TpaHc-
M30MEpHsl), TUIBl XUMUYECKUX peakluil (roMo-
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U TeTepOoreHHbIe, 00paTuMbIe U HEOOPATUMBIE),
pacTBOpPbI (MCTUHHBIE, TUCIIEPCHBIE CUCTEMBI),
KPUCTAJUIOTUAPATHI, CTENICHb AUCCOIHUAIIH,
JIEKTPOJIN3, KPEKUHT, pU(OPMUHT); TCOPUU U
3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUECKHE
3HaHUs, JIeKAIIUE B OCHOBE TOHUMaHMS
MPUYMHHOCTU M CUCTEMHOCTH XUMUYECKHUX
SBJICHUH, COBPEMEHHBIE IIPE/ICTABICHUS O
CTPOCHUH BEIIECTBA HA ATOMHOM,
MOJIEKYJISIPHOM U Ha/IMOJIEKYJISIPHOM YPOBHSIX;
MPECTABICHUS O MEXaHU3MaX XUMHUYECKUX
peaxiuii, TepMOJMHAMUYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX X IPOTEKAHUS, O
XMMHUYECKOM PaBHOBECHH, TUCTIEPCHBIX
cucreMax, (PaKTOJIOrHYECKUE CBEACHUS O
CBOWCTBAX, COCTaBe, NOJIY4YEHUH U O€3011aCHOM
WCTIOJIH30BaHUH BAKHEHUIITNX HEOPTaHMYECKUX U
OpPraHUYECKUX BEIECTB B OBITY U IPAKTUYECKON
JESITETLHOCTH YeJIOBEKa; OOIIMX HAyIHBIX
NPUHIUIAX XUMHUUECKOT0 MMPOU3BO/ICTBA (HA
pUMepe MPOU3BOJICTBA CEPHOI KHCIIOTHI,
aMMMaKa, MeTaHoJ1a, epepaboTKu HEPTH);

- YMETh MPOBOJUTH PACYETHI M0 XUMHUYECKUM
¢dbopMynaM U ypaBHEHUSIM XUMHUUECKUX PEAKIIUN
C MCITOJTb30BaHUEM (PU3NICCKUX BEITHUNH
(Maccel, 00beMa ra30B, KOJIMYECTBA BEIIECTBA),
XapaKTePU3YIOIINX BENIECTBA C KOJTMYECTBEHHON
CTOPOHBI: pacUeThl IO HAXOXKACHUIO
XUMAYECKON ()OPMYITBI BEIIECTBA; PACYETHI
Macchl (00beMa, KOJIMYeCTBa BEIECTBA)
MIPOIYKTA PEAKIMH, €CITH OTHO M3 HCXOIHBIX
BEIIECTB /IaHO B BUJIE PacTBOPA C OMPEAEICHHOM
MAacCOBOM JI0JIEW pacTBOPEHHOTO BEIIECTBA UIIU
JaHO B U30bITKE (MMEET MPUMECH); PacueThl
MaccOBOU Wi 00OBEMHOHN TOIU BBIXOa
MIPOAYKTA PEaKIMH; PacyeThl TEIIOBOTO
a¢ddexra peakinii, 00beMHBIX OTHOIICHUH
ra3os;

- YMETh BBIABIATH XapaKTEpHbIE IPU3HAKU U
B3aMMOCBSI3b U3YYECHHBIX MOHATHHA, TPUMEHSTh
COOTBETCTBYIOLINE MOHATHUS PH ONMCAHUU
CTPOCHUS M CBOMCTB HEOPTaHUUECKUX U
OpPraHUYECKUX BEILIECTB U UX MPEBpallCHUll;
BBISIBIISITH B3aUMOCBSI3b XHUMUYECKHIX 3HAHUH C
MOHATUSAMH U NPECTABICHUAMU JAPYTUX
MIPEIMETOB 715 00Jiee OCO3HAHHOTO TTOHUMAHUS
1 00BACHEHUs CYITHOCTH MaTepUaIbHOIO
€IMHCTBA MUPA; UCTIOIH30BATh CHCTEMHBIC
XMMUYECKHE 3HAaHUS Il OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJICHHUNA, IMEIOIIINX
€CTECTBEHHOHAYYHYIO IPUPOJLY;

13




- YMETb UCII0JIb30BaTh HAUMEHOBAHUS
XUMHUYECKUX COCIMHEHUI MEXTyHApPOJHOTO
COI03a TEOPETUYECKOMN U NPUKIIATHON XUMHUH U
TPUBHAJIbHBIE HA3BAHUS BELIECTB, OTHOCAILIUXCS
K U3Y4YEHHBIM KJIaCCaM OpPraHUYECKUX U
HEOPraHMYECKUX COEANHEHUH; UCII0JIb30BaTh
XUMHUYECKYIO0 CUMBOJIUKY JJIsl COCTABIICHUS
(hopMyIl HEOPraHUYECKUX BEIIECTB,
MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX (pa3BEpHYTHIX,
COKpAILIEHHBIX U CKEJIETHBIX) (popMyI
OpPraHMYECKUX BEIIECTB; COCTABIATh YPaBHEHUS
XUMUYECKUX PEaKUUN U PaCKphIBaTh UX
CYLIHOCTb: OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX
peaKkiuii HOCPECTBOM COCTABIICHHUS
AJIEKTPOHHOI0 OanaHca 3TUX peaKlUii; peakuil
HMOHHOTO 0OMEHa MyTEM COCTaBJICHUS HX
MIOJIHBIX ¥ COKPAIICHHBIX HOHHBIX YPaBHEHMIA;
peaKkui TuIpoJIn3a, peakui
KOMILIEKCOO0pa3oBaHus (Ha IpUMEpPe
T'HJIPOKCOKOMIUIEKCOB IIMHKA U aJIFOMUHUS);
MOJITBEPK/IaTh XapaKTEPHbIE XUMUYECKUE
CBOMCTBA BELLIECTB COOTBETCTBYIOLIUMU
AKCIIEPUMEHTAMHU U 3aMIUCSAMU YpaBHEHUM
XUMUYECKUX PEAKLIUM;

- YMETh KJIacCu(PUIUPOBATh HEOPTraHUUECKHE U
OpraHMYECKHE BELIECTBA U XUMHUECKHE
peakuu, CaMOCTOATEIbHO BEIOUPATh OCHOBAHMS
Y KPUTEPUU ISl KIACCH(PUKAIIUU H3y4aeMBbIX
XUMHUYECKUX 00BEKTOB; XapaKTepU30BaTh COCTAB
Y Ba)XHEUIIME CBOMCTBA BELIECTB,
MPUHAJJIEKALNX K ONPEeICHHBIM KJlaccaM U
rpynnaM COeAMHEHNH (TIPOCTHIE BEIIECTBA,
OKCHU/JIbI, TUAPOKCHIBI, COJIU; YTIEBOAOPOIHI,
MPOCTBIC A(UPBI, CITUPTHI, PEHOIBI, AJTbICTHIBI,
KETOHBI, KAPOOHOBBIE KUCIIOTHI, CII0KHbBIE
3(UPBL, )KUPBI, YTIICBObI, aMHUHBI,
AMUHOKHCIIOTBI, OCJIKH); TPUMEHSITh 3HAHHSI O
COCTaBE U CBOMCTBAX BELICCTB JJIA
JKCHEPUMEHTAIBHON ITPOBEPKHU THIOTE3
OTHOCHUTEJIBHO 3aKOHOMEPHOCTEN IPOTEKAHUS
XUMHUYECKHUX PEaKLUN U TPOTHO3UPOBAHNUSA
BO3MOKHOCTEHN UX OCYILECTBIICHHUS;

- YMETb MTOATBEPKIATh HA KOHKPETHBIX
IIpUMEpax XapakTep 3aBUCUMOCTH peaKLIMOHHON
CIIOCOOHOCTH OPTaHUYECKUX COeTUHEHUHN OT
KPaTHOCTH M THIa KoBaaeHTHOH cBsizu ("T "
"'"), B3aMMHOT'O BJIUSIHUSI aTOMOB U TPYIITT
aTOMOB B MOJICKYJIaxX; a TAKXKe OT 0COOCHHOCTEH
peanu3anuy pa3inyHbIX MEXaHU3MOB
IIPOTEKAHUS PEaKIINi;

- YMETbh XapaKTEePU30BaTh FIEKTPOHHOE
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CTpOEHHE aTOMOB (B OCHOBHOM H BO30Y>KJI€HHOM
COCTOSIHUHM) U MOHOB XMMHUYECKHX 3JIEMEHTOB 1 -
4 nepuonos Ilepuonnueckoii cucremsr [.1.
MenieneeBa 1 X BaJ€HTHbIE BO3MOXHOCTH,
ucnonb3ys noustus "s", "p", "d-snexrponnsie”
opOuTaNN, SHEPreTUYECKHE YPOBHU; OOBICHATh
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XMMHUYECKHX 3JIEMEHTOB U 00Pa3yeMbIX UMU

COCIMHEHUH 10 IIEPUOJIaM U Ipynam;
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2.2. HJIaHpreMBIe JUYHOCTHBIC PE3YJAbTAThI pE€AIN3allMu IIPOrpaMMbl BOCIIMTAHUSA

Kon JIn4HOCTHBIE pe3yabTaThl MPOrPAMMBbI BOCTIUTAHHUS
JHUYHOCTHBIX
pe3yJbTaToB
peajn3anuu
NpOrpamMMbl
BOCIATAHUS
I'paxnanckoe BOCIUTAHHE
00J1a1aTh OMBITOM T'PAXKTAHCKOI COIUATBHO 3HAYUMOI ISATEEHOCTH (B YYEHUYECKOM
JIP 06 CaMOYMpaBJIECHUH, BOJIOHTEPCKOM JIBUKEHHUHU, SKOJIOTUUECKUX, BOCHHO -IATPUOTUYECKUX U
Apyrue o0bEeANHEHUSX, aKIUAX, IPOrpaMMax)
IlaTpuoTHyYecKoe BOCHUTAHHE
HPOSIBJIATH JICATENbHOE IIEHHOCTHOE OTHOLICHHE K MCTOPUYECKOMY U KyJIbTYPHOMY
JIP 09 HACIEIMI0 CBOETO0 W JApYrux HapoaoB Poccuu, TpaauuusMm, Npa3AHUKAM, NaMATHUKaM
HapoJI0B, NPOKUBAOIIMX B POAHOM cTpaHe — Poccun
JlyXoBHO-HpPaBCTBEHHOE BOCITUTAHHE
NPOSBIATH YBAKEHUE K )KU3HU U JTOCTOMHCTBY KaX/I0T0 YesoBeKa, CB0O0Ie
MHUPOBO33PEHYECKOTO BHIOOPA U CAMOOTIPEICTEHNUS, K MPEACTABUTEIAM Pa3IMIHBIX
JIP 13 HTHUYECKUX TPYI, PeIUruil Hapo 0B Poccuu, Mx HAIMOHAIBHOMY JOCTOUHCTBY U

PENUTHO3HBIM YyBCTBAM € YIETOM COOMIOICHHS KOHCTUTYIIMOHHBIX TIPaB U CBOOO BCEX
rpaxJa

JcTeTHYecKoe BOCIIHTAHHE

du3nyeckoe B

ocnuTaHue, opMUpoBaHUe KYJIbTYPbI 310POBbS H IMOIMOHAILHOTO 0JIAT0MOJIYYHS

JIP 21

MOHUMAIOIIMH 1 BBIPAKAKOLIUN B IPAKTUYECKON AEATEIbHOCTH LIEHHOCTD JKU3HH, 30POBbS
1 0€30MaCHOCTH, 3HAYEHUE JTMYHBIX YCUIIUI B COXPAHEHNHU U YKPEIUIEHUH CBOETO 3[10POBbS
¥ 3J0POBbSI APYTHX JIIOAEH

JIP 23

BBIpaXKaTh Ha MPAKTUKE YCTAHOBKY Ha 3]J0POBBIN 00pa3 KU3HHU (300pOBOE MUTAHHE,
co0JTI0/IeHN e THTUEHBI, PEXXUM 3aHATUH U OTIbIXA, PETYIAPHYIO (PU3NUECKYIO AKTUBHOCTS ),
CTPEMHTBCS K (PH3MUECKOMY COBEPIIEHCTBOBAHUIO, COOMIOAAIONINIA U NIpONaraHANPYOMHi
0e30macHbIi U 310pOBBIH 00pa3 KU3HU

JIP 24

TMPOSIBJIATH CO3HATENBHOE U 000CHOBAHHOE HETPHATHE BPEIHBIX MPUBBIUEK (KYPEHHUS,
ynoTpeOaeHus aKOroust, HAPKOTHKOB, JIOOBIX (POPM 3aBUCUMOCTEI ), IECTPYKTHBHOTO
TOBeIeHNs B 001IecTBE U IUBPOBOIA cpejie, MOHUMAHUE UX Bpeaa s PU3MIECKOTo U
TICUXHYIECKOTO 3/I0POBbSI

TpynoBoe BocnuTanue

JIP 30

BBIpAXAaTh OCO3HAHHYI0 TOTOBHOCTh K TOJYYCHHIO MPOQPECCHOHATHHOTO
o0pa3oBaHus, K HEMPEPHIBHOMY OOpa30BaHUIO B TEUYEHHE >KU3HH KaK YCJIOBHIO
yCIeNHOM MpodecCHOHAIBHON 1 00IECTBEHHON A TEIIEHOCTH

IK0J0rHYECKOe BOCIUTAHUE

JIP 33

JIEMOHCTPHPOBATh B OBEICHUH CHOPMHUPOBAHHOCTD IKOJIOTHUECKOH KyIbTyphl HA OCHOBE
MOHUMAHUS BIUSHUS COLUATbHO-9KOHOMUYECKUX MPOIIECCOB HA IPUPOJTY, B TOM YHCIIE HA
r100aJ1bHOM YPOBHE, OTBETCTBEHHOCTb 3a JICHCTBHS B IPHPOAHOM cpefe

JIP 34

BBIPAXKATDL ACATCILHOC HCIPUATHC HeﬁCTBHﬁ, IMPUHOCAIINX BPCI MPUPOJC

JIP 35

NPUMEHATH 3HAHUS €CTECTBEHHBIX U COLUANBHBIX HAYK AN Pa3yMHOT0, 0€pexKINBOro
TIPUPOJIOTIONB30BAHNS B OBITY, O0IIECTBEHHOM MPOCTPAHCTBE

JIP 36

MMETb U Pa3BUBATH OIBIT IKOJOTUUECKU HATPABIEHHOM, TIPUPOI00XPAHHOI,
pecypcocOeperatoleii 1es1TeIbHOCTH, yIaCTBYIOLIUH B €r0 NPUOOPETEHUH APYTUMU

TIOIBMH

HCHHOCTH HAYYHOT'0 MO3HAHUSA
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JIP 37

JesTeNbHO BHIPaXaTh O3HABATENIbHBIC MHTEPECH B PA3HBIX MPEAMETHBIX 00J1aCTAX C YUETOM
CBOUX MHTEPECOB, CMIOCOOHOCTEH, TOCTHKEHHUI

JIP 38

00aiaTh MpeACTaBIEHHEM O COBPEMEHHON HaYYHOH KapTHHE MUPA, TOCTIKEHUAX HAYKH U
TEXHUKHU, ApTYMEHTHPOBAHHO BHIPA)KATh NOHMMAHUE 3HAUCHHS HAYKH B KH3HU
poccuiickoro o6mecTBa, o6ecrieyeHnt ero 6e30NacHOCTH, TYMaHUTAPHOM, COLIHAIBHO-
’KOHOMMYECKOM pa3Butuu Poccuu

JIP 40

Ppa3sBUBATH U NIPUMCHATH HABBIKHA Ha6JIIO)leHI/I${, HaKOIIJICHUA 1 CUCTEMATHU3allu 1 (IlaKTOB,
OCMBICJICHUA OIIbITA B CCTCCTBGHHO-Hay‘{HOﬁ u FYMaHHTapHOﬁ o0macTax IIO3HaHWu4,
HCCHGHOB&TCHBCKOﬁ JACATCIIBHOCTHU
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3. CTPYKTYPA U COAEP) KAHUE JUCHUIIJIMHBI

3.1. O0bemM AMCHUIIMHBI B BUAbI Y4e0HOH paboThI

Bun yueOHoii paboThI

Oobvem ¢ uacax

O0bem 00pa3oBaTebHOI MPOrPAMMBI JHCIUILIHHbI 132
B T.Y.

1. OcHOBHOE cofiep:KaHue 91
TeopeTuuecKoe 00yueHue 31
NPAaKTUYECKUE 3aHATHUS 32
nab0paTOPHBIE 3aHATHS 18
KOHTPOJIbHBIE PaOOTHI 10
2. IlpodeccuoHaTILHO OPHEHTHPOBAHHOE CO/lEPKAHME (COEPKAHIE 29
MPHKJIAJHOT0 MOTYJIS)

TEOpeTHYECKOE 00yUeHHe 5
NPAaKTUYECKUE 3aHATHUS 16
nabOpaTOPHBIE 3aHATHS 8
IpomexyTounas aTrecramus (IK3aMeH) 12
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3.2. TeMaTH4eCKHUi IUIAaH U COAEPKAHME TUCHUIINHBI XUMUS

HaumenoBanue Conep:kanue yueOHOro Marepuasa (OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3/1esioB U TeM J1a0opaToOpHbIe U MPAKTHYECKHE 3aHATHUS, IPUKJIATHOI MOAYJIb 4acoB | KOMIETEHIHHU
OcHOBHOe colep;KaHue 91
Pa3znen 1. OcHOBBI CTPOEHMS BellleCTBA 6
Tema 1.1. OcHoOBHOe cojiep:KaHue 4 OK 01
Crpoenue atomoB | TeopeTndeckoe 00yueHue 2 JIP 06
XUMHIICCKHX CoBpeMeHHast MOJIEIb CTPOEHHS aTOMa. DIIEKTPOHHAs KOHpHUIrypalus aroma. Kiaccupukanust XaMAYeCKuX JIP 37
SJICMCHTOB 3IIEMEHTOB (s-, P-, d-31eMenTsI). BaneHTHBIE 27eKTpOoHBL. BaeHTHOCTD. DIeKTpOHHAS IPUPOIa XUMHIECKON JIP 40
fipupoAa CBA3H. DJIEKTPOOTPHUIATENLHOCTE. KOBaIeHTHAs CBA3b, €€ PA3HOBUIHOCTH M MEXaHU3MbI 0OPa30BaHHU )
XUMAHCCKON (0OMEHHBII U TOHOPHO-AKIETITOPHBII). FIoHHast CBA3b. MeTauinueckast CBsi3b. BoiopoiHast CBSI3b.
CBA3N MeKMOIIEKYIISIpHbIE B3aUMOIEHCTBHS.

W30TO1BI, OCHOBHOE M BO30YKJIEHHOE COCTOSIHUE aTOMa, THOPHIU3a1lHsI aTOMHBIX OpOUTAICH.

[IpakTHYeckue 3aHATHSA 2

Pemenne npakTruueckux 3aaHuil Ha COCTABIICHUE JIEKTPOHHO-TpadudecKux GopmyI daeMeHToB 14

MIEPUOJIOB.

Pemenue 3aganuii Ha KCIIOJIB30BAHUE XUMUYECKON CUMBOJIMKY M Ha3BAHUM COEJIMHEHUI IO HOMEHKIIATYpe 5

MEXIYHAPOIHOTO CO03a TEOPETHUECKON 1 MPUKIAJHON XUMUW U TPUBUATBHBIX HA3BAaHUH JIJISI COCTABICHHUS

XUMHUYECKHX (GOPMYJT IBYXaTOMHBIX CO€TMHEHUN (OKCUIOB, CYIb(UIO0B, THAPUIOB U T.I.) U IPYTUX

HEOPraHMYECKUX COSTUHEHHH OT/ICIHHBIX KJIACCOB.
Tema 1.2. OcHOBHOe coepkaHue 2 OK 01
Iepuoanyecknii | Teopernueckoe 06yueHme OK 02
3aKOH M TabmiLla IMpakTHYecKHe 3aHATHSA 2 TP 09
J.1. Menneneera

[Tepuonnueckas cucrema xumuueckux 3iueMeHToB J[.M. Menneneesa. ®usnueckuii cmbici [lepuoguueckoro

3akoHa JI.M1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKHX DJIEMEHTOB, 00pa3yeMbIX UMH

MPOCTBIX M CJIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKECHUEM XUMHUYECKOTO AiemMenTa B [lepuonnueckoii

cucteme. MupoBo33peHueckoe U HayuyHoe 3HaueHue [lepuoanueckoro 3akona J[.M. Menaeneesa. [Iporao3st 2

J.W. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB.
Pemienne npakTHKO-OPHEHTUPOBAHHBIX TEOPETUYECKHX 3aJaHUI Ha XapaKTEPU3aLHI0 XUMUYECKIX
1eMeHTOB «MeTandyeckue / HeMeTaJUIMYECKHUE CBOMCTBA, JJIEKTPOOTPHLIATEILHOCTh U CPOJICTBO K
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3JIEKTPOHY XUMUYECKUX IJIEMEHTOB B COOTBETCTBHE C UX DJIEKTPOHHBIM CTPOCHUEM U MOJOKEHUEM B
MEPUOINYECKON cCUCTEME XUMUYECKUX 3JieMeHTOB JI.M. MenneneeBay.

Pa3nen 2. XumMuyeckue peakumu

12

Tema 2.1. Turnel
XUMHUYECKHUX
peaxuuii

OcHoBHOe cofep:kaHue

Teopernueckoe o0yueHue

Knaccudukanuus u THIBI XUMHYECKHUX peaklMii ¢ ydacTHEM HEOpraHW4eCKUX BelecTB. KomnuecTBeHHbIE
OTHOIIEHHUS B XUMHH. OCHOBHBIE KOJINYECTBEHHBIEC 3aKOHBI B XUMUU U PACUETHI [10 YPABHEHUSM XUMHUUYECKUX
peakuuii. MoJb Kak eIMHULIA KOJIMYECTBA BelecTBa. MousipHas Macca. 3aKOHbI COXPaHEHUS MacChl U
sHepruu. 3akoH ABoraapo. MosipHbiii 00beM Ta30B. OTHOCHTENBHAS TNIOTHOCTD T'a30B.

Peakuumn koMIuiekcooOpa30BaHusl ¢ y4acTHEM HEOPraHUMYECKHUX BEIECTB (Ha MPUMEpe I'MIPOKCOKOMILIEKCOB
IIMHKA ¥ AJTFOMUHUSA).

IIpakTHyeckue 3aHATHSA

CocraBneHue ypaBHEHUH peakivii COeqUHEHNUs, Pa3I0OKEeHNs, 3aMeIlleHHs, OOMeHa. Y paBHEHUS peaKkLuit
rOpeHUs,, HIOHHOTO 0OMEHA, OKUCIIEHUS-BOCCTAHOBJICHHUS.

Pacuer KOIMYECTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEILECTB U POAYKTOB peakuuu. Pacuer
KOJIMUYECTBEHHBIX XapaKTEPUCTHK MPOJIYKTa PEaKIIMKU COEIMHEHUS, €CJIU OJTHO U3 BEILECTB IaHO B U30BITKE
W/WIIN COAEPKUT IpuMecH. PacueT MaccoBoil Ui 00 bEMHOM 10JIM BBIXOA MPOAYKTA PEAKIIUH COSTUHEHUS
OT TEOPETHYECKH BO3MOXKHOI0. PacyeT 00beMHBIX OTHOILIEHUH ra3oB. Pacyetr Maccel (00beM, KOTUYECTBO
BEIIECTBA) NMPOJYKTA PEAKLUH, €CIIM OJJHO U3 BEILIECTB JJaHO B BUJI€ PACTBOPA C OINPeIeIeHHOW MacCOBOM
JI0JIEW pAaCTBOPEHHOI'O BEIIECTBA.

VYpaBHeHUSs OKHUCIICHHUSI-BOCCTaHOBIICHUS. CTeneHb oOKucaeHusl. OKUCIUTENb U BOCCTAHOBUTEb.
OKHCANTENHEHO-BOCCTAHOBUTEIBHBIE PEAKIIHH B MIPUPOJIE, TPOU3BOJCTBEHHBIX MPOIIECCaX U
KU3ZHENIESITEIIbHOCTU OpraHn3MoB. OKUCIUTEIBHO-BOCCTAHOBUTENBHBIN MOTEeHIIUAN cpeabl. CocTaBiieHue U
ypaBHHUBAaHHUE OKUCIUTEIHLHO-BOCCTAHOBUTEBHBIX PEAKIIUN METOOM AJIEKTPOHHOTO Oananca. TunuyHbie
HEOpraHMYECKHE OKUCIUTEIN U BOCCTAHOBUTENIN. DIEKTPOIN3 PACTBOPOB U PaCILIIABOB COJICH.

OK 01
JIP 37
JIP 40

Tema 2.2.
DIIEKTPOIUTHIECKA
sl IMCCOLIHAIINAS U
HMOHHBIN 0OMEH

OcHoBHOe coepxkaHue

TeopeTnyeckoe o0yueHue

TeOpI/IH 3J'I€KTp0J'II/ITI/I‘leCKOI7I Jucconuainunu. PeaKHI/II/I HoHHOTO oOMmeHa. CocTaBiieHue peaKI_[I/Iﬁ HOHHOI'O
oOMeHa IMyTEM COCTABJICHHUA UX ITOJIHBIX U COKPAIICHHBIX NOHHBIX ypaBHeHI/If/'I.

FI/II[pOJ'II/B coJieil. 3HaueHue rmapoJjn3a B OMOJIOrnYeCKHX OOMEHHBIX mpouneccax. HpI/IMeHCHI/Ie Tuapojm3a B
IIPOMBIIIJICHHOCTH.

JlabopaTopHble 3aHATHS

OK 01
JIP 33
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JlabopaTopHas pabota «Peakmu rupoIn3a.

HccnenoBanue cpeasl pacTBOPOB COJNEH, 00pa30BaHHBIX CHIIBHBIMH M CIIA0BIMU MIPOTOJIUTAMU, U UX PEaKIIUN 2

C pacTBOpaMH IeJI04Yr U KapOoHata HaTpusi. COCTaBIECHUE PEAKIIUN THAPOIIH3a COJICH.
KonTpoabHasn

CTpoeHue BellecTBa U XUMHUECKHUE PEAKIINH. 2
pabora 1
Paznea 3. CTpoeHue U CBOIiCTBA HEOPraHUYECKUX BellecTB 22
Tema 3.1. OcHoBHOe cojiep:kaHue 6 OK 01
Knaccnguxamus, Teopernueckoe 00yueHue 2 OK 02
HOMEHICTaTypa 1 [IpenMer Heoprannyeckoit xumuu. B3auMocBs3bp HeopraHnueckux BemecTs. Knaccuduxarms TP 37
cTpocHHe HCOPraHMYCCKHX BCIICCTB. HpOCTI)IG " CJIOKHBIC BCIIIECTBA. OCHOBHBIE KJIaCCBhI CIIOKHBIX BCIIICCTB (OKCI/I)IBI,
HCOPTaHMHCCKIX TUAPOKCUBI, KUCJIOTEI, COJII/I). HOMeHKJ'IaTypa 1 Ha3BaHUC HCOPraHUYCCKUX BCIICCTB UCXOOS U3 UX
petects XUMHUYECKON (OPMYJIbI UIM COCTaBICHHE XUMUUECKON (OPMYJIIbl UCXO/IS U3 HAa3BaHUS BEILIECTBA IO

MEKIYHAPOAHOU U TPUBUAIBLHOW HOMEHKIIATYPE. 2

Mesxmoliekysipablie B3aumoaencTeus. KpucramioruapaTel. Arperatble COCTOSHHS BEILIECTBA.

Kpucrammmueckue u amopdHbie BeriecTBa. THITBI KpUCTAIUIMYECKUX PELIETOK (aTOMHAs, MOJICKYJIsIpHAs,

MOHHAsI, MeTajinyeckas ). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUTMYECKON

pemtetku. [TpuunHBl MHOTOOOpA3Ms BEIIECTB.

CoBpeMeHHbIE MTPEICTABICHUS O CTPOCHUU TBEPABIX, )KUJIKHUX U Ia3000pa3HbIX BenlecTB. XKuaKue KpucTasuibl.

IMpakTHYecKHe 3aHATHSA 4

Pemenne 3amau Ha pacyeT MaccoBOM JOJIM (MaccChl) XMMHUYECKOTO 3JIEMEHTa (COCIMHEHHs) B MOJEKYJIe

(cmecn).

Pemenune mnpakTUYeCKUX 3aJaHUi TO KIAacCH(UKAMHM, HOMEHKJIAType UM XHUMHYECKUM (opMyliaM

HEOPraHMYECKHX BEIIECTB Pa3JIMYHBIX KJIACCOB (HA3bIBATh M COCTABIATH (OPMYIIBI XMMHUYECKHX BEIIECTB, 4

OTIPENIeNATh MPUHAIIEKHOCTD K KJIACCy).

Uctounuku xumudeckod wuHpopmanuu (HaydyHas M ydeOHO-HaydHas IUTEpaTypa, CPEACTBa MAacCOBOM

uHpopmanuu, cetb MaTepHer u npyrue). llomck wuHbopmManmmu 1O Ha3BaHUAM, HIECHTH(HUKATOpaM,

CTPYKTYPHBIM (hopmymam.
Tema 3.2. Ouzuxo-| OCHOBHOE colep:KaHUe 10 OK 01
XUMHYCCKHC Teopernueckoe 00yueHue 4 OK 02
CBOMCTBA = JIP 35
HEOPrAHIIECKHX Mertamibl. O0uue pusnyeckre 1 XUMUIECKUe CBOMCTBa MeTau1oB. CriocoObI MOTy4eHHs. 3HAaUCHHE METaNIOB JIP 36
BEmECTB U HEMETAJIOB B MPUPOJE M >KU3HEICATEIILHOCTH YeloBeKa M OpraHu3MoB. Kopposusi MeTayioB: BUIBI 1

KOppO3uu, CIOCOOBI 3aIUTEI METAJIOB OT KOppO3H1H.
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Hemeramnsl. O0mue ¢puzndeckne u XUMHUECKHUE CBOMCTBA HEMETAJIOB. THUIMHYHBIE CBOMCTBA MeTa/IoB [Y—
YII rpynmn. Knaccudukarus u HOMeHKIaTypa COeIUHEHU HeMeTalIoB. KpyroBopoThl OMOT€HHBIX 2JIEMEHTOB
B MIPUPOJIE.

XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKHX BEIIECTB (OKCHAO0B, THIPOKCUIOB, KHCIIOT,
coJiei u ap.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COCTUHECHHUI,
BBICHINX OKCHJIOB U TUAPOKCHJIOB.

HpaKanecm/le 3aHATUSA

CocraBieHne ypaBHEHUN XUMUYECKUX PEAKIIUNA C yYACTHEM MPOCTHIX U CIOXKHBIX HEOPTaHUYECKUX BEILIECTB!
OKCHJIOB METaJIOB, HEMETAJUIOB U aM(OTEPHBIX 3JEMEHTOB; HEOPraHMYECKUX KHCJIOT, OCHOBAHHUH U
aM(OTEPHBIX THAPOKCHIOB, HEOPTAHUUECKUX COJIEH, XapaKTepU3yIOLINX UX CBOWCTBA.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha CBOMCTBA U MOIYYEHHE HEOPraHUYECKUX
BELICCTB.

JlabopaTopHble 3aHATHSI

JlabopaTopHas pabota «CBOWCTBa METAIJIOB M HEMETAIIOBY.

I/ICCHCI[OBB.HI/IG (1)I/I3I/I‘-ICCKI/IX U XUMUYECKHUX CBOMCTB METAJIJIOB U HEMETaIIOB. Pemlenue OKCIICPUMCHTAJIbHBIX
3aJa4 10 CBOWCTBAM XWMHUYECKHM CBOWMCTBAM METAJUIOB M HEMETAJIOB, IO PACIIO3HABAHUIO M TOJTyYCHHIO
COCI[I/IHGHI/Iﬁ MCTaAJIJIOB 1 HEMECTAJIJIOB.

Tema 3.3.
IIponussoacTBO
HEOPraHMYECKUX
BEILIECTB.
3HaueHue u
MIPUMEHEHNE B
OBITY U Ha
MIPOU3BOICTBE

OcHoBHOe cofep:kaHue

TeopeTnyeckoe o0yueHue

OO0mue npencTaBieHHs] O MPOMBIIUICHHBIX CIIOCO0AaX IMOJIyYeHUS XHUMHUYECKHX BEUIeCTB (Ha IpuMepe
MIPOU3BOJICTBA aMMHUaKa, CEPHOU KUCIIOTHI).

UYepHast 1 mBeTHas Metauryprus. [IpakTudeckoe MPUMEHEHHWE AJICKTPOJIH3a Ui TIONYYCHHUS IIEIIOYHBIX,
ECJIOYHO3EMCEJIbHBIX METAJIJIOB U aJIFOMUHUSA. CTekio U cuanKaTHas MMPOMBIIIJICHHOCTb.

[TpoGaemMa 0TXO0B ¥ MOOOYHBIX MPOTYKTOB.

HpaKTn'{ecmle 3aHATUSA

Pelienne nmpakTHUKO-OPUEHTUPOBAHHBIX 33aJIaHUIM O POJIM HEOPTraHUYECKOW XUMHUU B Pa3BUTHU MEIUIIMHBI,
CO3JIaHUM HOBBIX MAaTE€pPHANIOB (B CTPOUTENHCTBE U JIp. OTPACISAX MPOMBIIUIEHHOCTH), HOBBIX MCTOYHUKOB
SHEepruu (aJIbTEPHATUBHBIC MCTOYHHKH SHEPTUH) B PEHICHUH MPOOJIEM SKOJIOTHYECKOM, SHEPreTHIeCKON U
MUIIEBON O€30MaCHOCTH.

KontponbHasn
padora 2

CpoiicTBa HCOPraHUYCCKHX BCUICCTB.

OK 01
OK 02
JIP 13
JIP 21

Pazgea 4.

CTpoeHue 1 CBOMCTBA OPraHUYEeCKUX BelIeCTB
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Tema 4.1. OcHOBHOe conepkaHue OK 01
Knaccndnkanms, Teopernueckoe o0yueHue JIP 09
crpoetme u [Ipeamer opranndeckoi XuMuu. B3anMOCBs3b HEOPraHUYECKUX U OPraHUYECKHUX BELIECTB.
HOMEHIATYpa XUMHUYECKOE CTPOCHUE KAK MOPATLOK COCIUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIEHTHOCTH. OCHOBHBIE
OPTaHHHeCKuX IIOJIO)KEHUSI TEOPUU XUMHUYECKOTO CTPOEHUS OpraHuueckux coeauHeHuil A.M. bytiepoBa. YrieponHsiii
BeHIects CKeJIeT OpPraHWYeCKOM MOJEKylIbl. MONeKynsapHble U CTPYKTypHble (pa3BEpHYTbIE, COKpPALICHHBIE)

XUMHUYECKHE (OopMysbl. 3aBUCUMOCTh CBOWCTB BEILECTB OT XMMHMUYECKOI'O CTpPOEHHs] MoJieKyll. M3omepus u

U30MepHl (CTPYKTypHasi, reoMeTpudeckas (Iuc-TpaHc-uzomepusi). KpaTHocTs XuMH4eCKOil CBS3H.

[lonstne o QynkumonanpHO Tpymme. [lpuHIHMIBI KiIaccuUKAIUM OPTaHUYECKHX COCTUHEHUH.

Me:x1yHapoiHass HOMEHKJIATypa ¥ IPUHLUIIBI HOMEHKIATYPbl OPTraHUYECKUX COEAMHEHU.

IIpakTHYecKkHe 3aHATHA

Homenknatypa oOpraHMyeckux COEAMHEHMH OTIENbHBIX KIACcCOB (HACBIICHHBIC, HEHACBHIIIEHHbIE U

apoMaTHYeCcKHe YIJIEBOAOPOAbI, CIUPTHL, (EHOJBI, albAETH/bl, KETOHbI, KapOOHOBBIE KHUCJIOTHI U [Ip.)

CocTraBieHHe TOJHBIX U COKPAUICHHBIX CTPYKTYPHBIX (POPMYJT OpraHUYECKHX BEIIECTB OTIEJIBbHBIX KJIACCOB,

UCHOJIb3Ys UX HAa3BaHUS 110 CUCTeMaTHYeCKol HOMEHKIaType. PacueTsl mpocreiiieil popMyisl opraHMuecKoi

MOJIEKYJIBI, HCXOJIsl U3 DJIEMEHTHOTO cocTana (B %).
Tema 4.2. OcHoBHOe coiepxkaHue OK 01
CaotictBa TeopeTnueckoe o0yueHue OK 02
2EZZE§2;;I;IHX ®U3MKO-XMMHUYECKHE CBOICTBa OPraHMYECKMX COCIUHEHHUH  OTIENBHBIX  KJIaccoB  (0COOEHHOCTH TP 35

KIlacCU(PpMKAMM W HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTHUECKHH pAx W oOmmas ¢Gopmylna; H30Mepus;
¢u3nyecKre CBOWCTBA; XUMHUUECKHE CBOMCTBA; COCOOBI MOJyYEHHUS):

— TIIpeAcibHBIE YINIEBOJAOpOAbl. ['OpeHme MeTaHa Kak OIMH M3 OCHOBHBIX MCTOYHHMKOB TEIUIa B
MIPOMBIIIICHHOCTH U ObITy. CBOMCTBa NMPUPOIHBIX YTIEBOJOPOJOB, HAXOXKACHNUE B MPHUPOJIE U MPUMEHEHHUE
AJIKaHOB;

— HeTpeIeNIbHbIE U apOMaTUYECKHe YTieBoAopoabl. [lomumMepusaius 3TuaeHa Kak OCHOBHOE HaIlpaBJICHUE €T0
WCIIONBh30BaHus. [ OpeHHe aleTniieHa KaKk UCTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHH JIJISI CBAPKH M PE3KH
METaJIOB;

— KHCJIOPOZCOEpXKale COSAMHEHUS (CIUPTHI W TMpocThie 3(Upbl, (HEHONbI, adbAETHAbl U KETOHBI,
KapOOHOBBIEC KMCJIOTHI M MX MMPOU3BOAHBIC). [IpakTHUecKoe MPUMEHEHHE STUIICHTIIUKOJIS, TIulleprHa, (heHoma.
[Ipumenenue dopmanbaeruaa, aneTaapAaeruia, YKCyCHON KUCIOTH. Mblla KaK COJM BBICIIMX KapOOHOBBIX
KucioT. Moromue cBolicTBa MBIIA;

— a30TCOo/epIKAIINE COCTUHEHHS] (AMUHBI U aMUHOKHUCIIOTHI, OCJIKH).
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Knmaccudpukammss ©w  OCOOCHHOCTH  OpPTaHMYECKUX peaknuil. PeaknuoHHble TEHTpHL.  Pagukansl.
[IepBoHaYQJIbHBIE NOHATHS O TUIAX U MEXAHW3MAaX OPraHUYECKUX PEaKIUM.

IIpakTHyeckne 3aHATHS

Pemenue niemovex npeBpaiieHnil Ha TeHETUYECKYIO CBSI3b MEXKY KJIacCaMU OPTaHUYECKUX COSTMHEHUH C
COCTaBJICHUEM HA3BaHUN OPraHUYECKUX COCTUHEHUN M0 TPUBHAIBHON MU MEXIYHAPOIHON
CUCTeMaTH4YeCKOl HOMEHKJaType. Perienre pacueTHbIX 3a7a4 M0 YPaBHEHUSM PEAKIHi ¢ yuacTHEM
OpraHUYECKHX BEIIECTB.

JlabopaTopHble 3aHATHS

JlabopaTtopHas pabota «[lomydueHue 3TUiIeHa U U3YYCHUE €TO CBOHCTBY.

[ony4yenue 3TuiIeHa U3 3TaHOJA B J1a00OpaTOpUU U N3ydeHHUE ero GU3NIECKUX U XUMUYECKUX CBOICTB.
CocraBieHne peakiuii MPUCOSTNHEHHS U OKUCIICHUS Ha IPUMepEe dTHIICHA. PellieHue pacueTHbIX 3a/1a4 ¢
WCTIOJIH30BAHNEM IIJIOTHOCTH Ta30B 110 BOAOPOAY U BO3AYXY.

Tema 4.3.
Oprannueckue
BEIIIESCTBA B
KH3HEICATCILHOCT
U YeJIOBEKa.
[TpousBoacTBO 1
MPUMEHEHUE
OpTraHUYECKHUX
BCIIISCTB B
MIPOMBIITUICHHOCTH

OcHoBHOe cofepxkaHue

TeopeTnueckoe od0yueHmne

buooprannueckue coequnenus. [Ipumenenue u 6uoaoruueckast poib yriaeBo1oB. OKUCIIEHHE YITIEBOJAOB —
WCTOYHUK YHEPTUU KUBBIX OpraHn3MoB. O0acTu MpUMEHEHHUSI aMHHOKHUCIIOT. [IpeBpariennst 0eIKOB MUINN
B opranusMe. buonornueckue QyHxiuu OenkoB. buonorumueckue ¢yHkuuu xupoB. Ponb opranndeckoit
XUMHH B PEIICHUN TIPOOJIEM MUIIEBON OE30MaCHOCTH.

HyxkenHoBbIe KUCIOTHI: cOcTaB U cTpoeHue. CtpoeHue HykiaeoTu10B. CoctaB HykJIeMHOBBIX kucioT (JIHK,
PHK). Posib HyKJIEHHOBBIX KHCJIOT B XKU3HEACSITEIHHOCTH OPTraHU3MOB.

[Ipon3BOJACTBO OpraHMYECKUX BELIECTB: MPOMU3BOJCTBO MeTaHOqa, nepepabotrka Hedrtu. IlonmmsTHineH kak
KPYIHOTOHHQ)KHBI IPOAYKT XHMHYECKOro Ipous3BoAcTBa. [IpumeHenne stuieHa. IIpowsBoactso u
IIPUMEHEHHE KayuyKa U PE3UHBI.

CuHTeTHYECKHE U UCKYCCTBEHHbIE BOJIOKHA, X CTPOCHUE, CBOMCTBA. [IpakTHueckoe ncnoib30BaHne BOJIOKOH.
CuHTeTHYeCKHe TUIEHKU: U30JSLHS VI IPOBOJOB, MEMOpPAaHbI JUI ONIPECHEHUS BOJbI, 3aIlUTHbIE IUICHKH 115
aBTOMOOWIIEH, TIACTBIPU, XUpYyprudeckue nosi3ku. HoBble TEXHONOrUMHM JaibHEHMIIETO COBEPIICHCTBOBAHUS
MIOJINMEPHBIX MaTEPUAJIOB.

Posb oprannueckoil XMMHHU B peIIeHUH po0JieM 3HEepreTHUeCKoi 0€30aCHOCTH, B Pa3BUTHH MEIULIUHBI,
CO3JIaHMH HOBBIX MaTEpHAJIOB, HOBBIX HICTOYHUKOB SHEPruH (AIbTEPHATHBHBIC HCTOYHUKH YHEPIHHN).

IIpakTHYecKkHe 3aHATHA

Penrenne npakTHKO-OPHEHTUPOBAHHBIX 3aJJaHHUI TI0 COCTABJICHUIO XUMUYECKUX PEAKIINH, OTPAKAIOIIIX
XUMHYECKYIO0 aKTUBHOCTh OPTaHUYECKUX COCMHECHUN B PA3IMYHBIX cpeaax (MPUPOAHBIX, OMOTOTUIECKUX,
TEXHOTCHHBIX ).

OK 01
OK 02
JIP 13
JIP 23
JIP 24
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Kontpoabnasn

paGora 3 CTpyKTypa U CBOICTBa OPraHUYECKUX BEIIECTB. 2
Paznex 5. Kunernueckne u TepMOAMHAMHYECKIE 3aKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKUX peaKkuui 12
Tema 5.1. OcHOBHOe coepkaHue 4 OK 01
Kuneriyeckue TeopeTuueckoe ooyueHue 2 OK 02
SAKOHOMEPHOCTH [\ raeckne peakiun. Krnaccuduranus XUMHYECKHX peakiuii: 1mo (a30BOMYy COCTaBy (TOMOTEHHBIE H
HPOTCRAHIA reTepOreHHbIe), M0 UCTIOIB30BAHUIO KaTaau3aTopa (KaTalTuTHUYEeCKHE U HEKATAIUTUIECKUE).
XUMHHCCKHX CKOpOCTh peakluuu, €€ 3aBHCUMOCTh OT PAa3JIMYHbIX (AKTOPOB: MPHPOIBI PEArupyIOMIUX BEHIECTB,
peaKiu KOHIIEHTPALlMK pearupyromux BelIecTB, TeMieparypbl (mpaBuio Baut-I'odda), miomanu peaxuoHHON 2
MOBEPXHOCTH, HAJTMYUS KaTaau3aTopa. Poib kKatanu3aTopoB B MPUPOJIE M MPOMBIIIIICHHOM ITPOU3BOICTBE.
DHeprus akTUBalMK. AKTUBUPOBAaHHBIN koMIuiekc. KaTanuzaTops! 1 katanus. Posib kaTann3aTopoB B IpUpoie
Y TIPOMBIIIUIEHHOM TTPOU3BOJICTRBE.
JlaGopaTopHble 3aHATHS 2
N3yueHne 3aBUCUMOCTH CKOPOCTHM XMMMYECKOW peakIMM OT KOHIEHTpAllUU pearupyrolluxX BeIIeCTB U
TEMIIepaTypHhI.
JlaGopatopHas paboTa Ha BBIOOD:
1. JTaGoparopHas pabora «OmnpeneaeHre 3aBUCUMOCTH CKOPOCTH peaKIMK OT KOHIIEHTPAIMU PEearupyronmx
BellecTB». lccnenoBaHue 3aBUCUMOCTH CKOPOCTH PEAKIMU OT KOHUEHTpanuu. OnpeseneHre KOHCTaHTHI 9
CKOPOCTH peakiuy rpaudecKiuM METOIOM.
2. JlabopaTopnas padota «Omnpeaenenue 3aBUCUMOCTH CKOPOCTH peaku OT TeMnepatyps». MccnenoBanue
3aBHCHMOCTH CKOPOCTH PEAKIIMU OT TeMITEpaTyphl. PacueT sHeprum akTHBAIIMN PEaKITUH.
Perienne npakTHKO-OPHEHTUPOBAHHBIX 33JaHUM HA aHaIM3 (PAKTOPOB, BIUSIOMIMX HA U3MEHEHUE CKOPOCTH
XUMHYECKOW PEAKIUU.
Tema 5.2. OcHoOBHOe coaepkaHue 6
TepMoHAMUIECK | Teopernueckoe 06ydenne 2 OK 01
ue Knaccudukanus XxumMuueckux peakuuii: o TemaoBomy 3ddexry (3x30TepMUyYecKre, YIHI0TEPMHUUECKHUE), 110 OK 02
3AKOHOMCPHOCTH oOpaTtumocTu (o6patumMbie U HeoOpaTuMeble). TernoBbie 3PPEKTh XUMUYECKUX peakuuid. TepMoxuMuueckue JIP 36
HpoTekatii ypaBHeHUs. OOpaTUMOCTh peakiuil. XMMUYeCKoe paBHOBECHE U €r0 CMEIEHHE MO NeHCTBUEM pa3IMYHbIX
XHMITACCIHX (hakTOpOB (KOHIIEHTpAIUsl PEAareHTOB WJIM TMPOAYKTOB PEAKIUH, JAaBICHHUE, TeMIEparypa) IJs CO3/aHUs 2
geaKHHH' ONITUMAJIBHBIX YCIOBHI NPOTEKAHUS XUMUYECKHUX IPOLIECCOB.
apHopecHe [Tonsitue 00 >HTANBNMK W dHTponuU. DHeprus ['noo6ca. 3akon 'ecca u cneacTBust u3 Hero. Ponb cMmenieHus
XHMHHCCIHX PaBHOBECHS] B TEXHOJIOTHYECKUX MPOLECCAX.
peaxuui
IIpakTH4yeckune 3aHATHS 2
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[punuun Jle Illatense. Bnusuue pa3znuuHbix GakTOpOB HA U3MEHEHHE PAaBHOBECHSI XUMHUUECKHUX PEaKIIHA.
3aKOH JIEHCTBYIOIMX MAacC U KOHCTaHTa XMMHUYECKOIO0 paBHOBECHS. PacueTbl paBHOBECHBIX KOHLIEHTpaLUi
pearupyronux BeIecTB U MPOIyKTOB peakiuid. Pacuyets! TernnoBoro ¢ dexra peakium.

Pemenne npakTUKO-OpMEHTUPOBAHHBIX 3aJaHuil Ha npuMeHeHue npuHuuna Jle-Illatense nyga HaxoxneHU 2

HaIpaBJIEHUs] CMEUICHHs] paBHOBECUSI XMMUYECKOM peakiMy U aHaiu3 (aKTOpOB, BIMSIONIMX HA CMEIICHHE

XMMHUYECKOI'0 PABHOBECHSI.

JlabopaTopHble 3aHATHS 2

JlaGopatopHas pabota «/3yueHne BIUsHUSA Pa3INYHbIX (AKTOPOB HA CMEIIEHUE XUMUYECKOTO PABHOBECHS.

HccnenoBanue BIUSHUSA N3MEHEHUSI KOHLIEHTPALMY BEILIECTB, PEAKLIUU CPEJIbl U TEMIIEPATyphl HA CMEIICHHE 9

XMUMHYECKOro paBHOBecHs. CpaBHEHHE NOJIYYEHHBIX PE3YJIbTATOB C TEOPETUYECKH MPOrHO3UPYEMBIMHM Ha

ocHoBe npuHimna Jle [lartense.
Kontpoabnasn N

CKopocTh XMMHUYECKOHN peaKIIMU U XUMUYECKOE PABHOBECHE. 2
pa6ora 4
Paznea 6. JucnepcHble cCUCTEMBI 10
Tema 6.1. OcHoBHOe cofepxkaHue 4 OK 01
Hucrepcubie TeopeTnyeckoe odyueHne 2 OK 02
E)I:iTTZMI:I I;X HucnepcHblie cucteMsl. Komnonanele cucreMsl. MicTuHHBIE pacTBOPBI. %f ;) 37

CTOﬁEHBOCTH PactBopenue kak (Qusuko-xumuueckuid mpouecc. PactBopbl. CrocoObl MPUTOTOBIEHHS PACTBOPOB. P 34

y PactBoprMocTb. MaccoBasi 10711 pacTBOpEeHHOro BeuecTsa. [IpenenbHo 10MycTHMble KOHLEHTPAMU M UX TP 35

UCIIOJIH30BAHUE B OIICHKE SKOJIOTHYECKOM 0€30MacHOCTH. 5 P 36

Knaccudukanus nucnepcHsIx cucteM 1o cocraBy. CtpoeHne v GakTopbl yCTOHYUBOCTH JUCTIEPCHBIX CUCTEM.

PacriozHaBaHne MCTHHHBIX PacTBOPOB, KOJUIOMAHBIX PAacCTBOPOB M TIpyOoaucHepcHBIX cucteM. CTpoeHue

Mule/ibl. PaccenBanue cBeTa Npu MPOXOKIASHUN CBETOBOI'O My4yKa Yepe3 ONTHUYECKU HEOJIHOPOJIHYIO Cpely

(o dexra Tunmans).

IIpakTHyeckune 3aHATHS 2

Pemienue 3a1a4 Ha IPUTOTOBJIEHHE PACTBOPOB.

Pemenune npakTUKO-OPHMEHTHPOBAHHBIX PACUETHBIX 3aJaHUM Ha JHUCIEPCHBIE CUCTEMBI, UCIOJb3YEMbIE B 2

OBITOBOM M MPOU3BOJCTBEHHOM JEATENBHOCTH 4YEJIOBEKa, C TMO3UIMH HKOJOTMYECKO O0e30MmacHOCTH

MIOCJICJICTBUM ¥ TPaMOTHBIX PEIICHUH TP006JieM, CBI3aHHBIX C XHUMHUEH.
Tema 6.2. OcHoOBHOe coJep:kaHue 4 OK 01
Hcenenosanue JlaGopaTopHble 3aHATHS 4 OK 02
CBOIICTB JIP 36

JIaGopatopHas pabota «IIpurorosiaeHue pacTBOPOB». 2
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JUCTIEPCHBIX [IpurotoBneHne pacTBOPOB 3aJaHHOM (MOJSPHON) KOHIEHTpAauu (C NPAKTUKO-OPUEHTUPOBAHHBIMU
CUCTEM IS UX BOIIPOCAMHU), OIIPEJEIEHNE CPEbl BOAHBIX PACTBOPOB.
UJIEHTU(DUKALIIH JlaboparopHas padota «MccnenoBanue qUCTIEPCHBIX CHCTEM.

[IpurotoBneHne M U3y4E€HHE CBOMCTB JUCHEPCHBIX CHCTEM PAa3HBIX BHJOB: CYCIEH3UH, 3MYJIbCHUH, 9

KOJUIOUJTHOTO pacTtBopa. CpaBHEHUE CBOWCTB MCTUHHBIX M KOJUIOMJIHBIX PACTBOPOB, BBISBICHHUE OCHOBHBIX

pas3JIMuui MEXAY HUMH.
Kontpoabnasn

JIMCIIEPCHBIE CHCTEMBL. 2
pa6ora 5
Paznen 7. KauyecTBeHHBbIE peakiiui 00HAPYKEHUSI HEOPTAaHUYECKUX U OPraHUuYeCKUX BellecTB 8
Tema 7.1. OcHoBHOe coiepxkaHue 4 OK 01
Obnapyxenue IpakTHYecKne 3aHATHS 2 OK 02
HEOPTAMMACCKUX 1o vecTBeHHbIE XUMUUECKHE peaxIuu, XxapakTepHbIe U1 0OHapYKEHHsI HEOPTaHUYECKUX BEUIeCTB (KaTHOHOB TP 35
zzf{i?{i? " u annoHOB). CocTaBieHHE ypaBHEHUN peakuuii oOHapyKeHus: KaTHOHOB [—VI rpymnn u aHHOHOB, B T.4. B 2

MOJICKYJISIPHOW U MOHHOU (popmax.

Peakiiuy 0OHapy)KeHUs] HEOPraHMYECKUX BEIIECTB B PEATbHBIX 00BEKTaX OKPYXKAIOIIEH Cpebl.

JlabopaTopHble 3aHATHS 2

OObHapykeHue HeOPraHWYECKUX BEIIeCTB (KaTHOHOB [V rpymnmn uinM aHMOHOB) € UCIIOIB30BaHUEM

KAaueCTBEHHBIX aHAIMTUYECKUX PEAKIHI.

JlaGopaTopHas paboTa Ha BEIOOD:

1. JlaboparopHas paboTa « AHAIUTUYECKUE peakuy KaTuoHOB [-VI rpynm».

[IpoBeneHne Ka4eCTBEHHBIX PEAKIUil, UCIIONb3yEeMbIX AJI1 OOHAPYKEHUS KATHOHOB | rpymnmbl (Kamws,

HaTpus, MarHus, aMMoHusl), Il rpynnsl Ha npumepe 6apus, 11 rpymnmsl — cBunua, IV rpynnsl — aqroMuHus, 5

V rpymmsl — xene3a (11 u II), VI rpynnel — Hukens. Onucanue HabMI0JaeMBIX SIBICHUN U COCTaBJICHHE

XUMHYECKHUX PEAKIUM.

2. JIaGopartopHas paboTa « AHATUTUYECKHE PEAKIIUU AaHHOHOBY.

[IpoBeneHne KaueCTBEHHBIX PEAKIUH, UCTIOIb3yEeMbIX NI OOHApYKeHUsI aHMOHOB: KapOoHara, pocdara,

cynbdara, cynshuaa, HUTparTa, Xjaopujaa u ap. Onucanue HabIOAAEMBIX SIBICHUIN U COCTaBIICHUE

XUMHYECKHX PEAKIUM.
Tema 7.2. OcCHOBHOe colepKaHue 4 OK 01
Obnapyxerue IpaKkTHYECKHE 3aHATHS 2 OK 02
OPTatiHeCiuX KauecTBeHHBIE XUMUYECKHE PEAKLIUH, XapaKTepHbIE 1151 OOHAPYKEHUS OTAEIBHBIX KJIACCOB OPraHUYECKUX TP 24
Eiiif:}fmx COeJIMHEHUI: (PEeHOI0B, albJIErH10B, KpaxMaia, yKCyCHON KUCIIOThl, aMUHOKHUCIIOT U Ap. 2

I[eHaTypaLu/m OeIKOB IIpHu Harp€BaHnM, HBETHLIC pCAKIIUN OCJIKOB.
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KJIACCOB C CocraBieHrne Ka4eCTBEHHBIX PEeaKInii OOHAPYKEHUSI OPTaHUIECKUX COCTMHEHNN OTAEIBHBIX KIIACCOB.
HCHOIB3OBAHIEM | JIaGopaTopHble 3aHATHS 2
Ka4eCTBEHHBIX =
J—— OOHapyxeHue OpraHMYeCKUX COSAMHEHUH OT/ICIBbHBIX KJIaCCOB.
p JlabopaTopHas paboTa Ha BEIOOD:
1. JTaGoparopHas pabota «KauecTBeHHbIE peaKIIMU Ha OT/IEJIbHBIEC KJIACChl OPraHMYECKUX BEILIECTBY.
[IpoBenenne Ka4yeCTBEHHBIX PEAKIUi, UCTIONb3yEeMBbIX I OOHAPY>KEHUSI OPTaHUYECKUX BEIIECTB PA3IUYHBIX
KJIacCOB: ()EHOJIOB, aJIbJICTHJIOB, KpaxMaia, YKCYCHOM KHCIOThI, aMUHOKHCIIOT, OelKoB U 1p. Onucanue
Ha0JII01aeMbIX SIBICHUI U COCTABIICHUE XUMUYECKUX PEAKIIUN H/IITU CXEM. 9
2. JlaboparopHnas pabota «KauecTBEHHBIN aHAIN3 OPTaHUYECKUX COEIMHEHUH N0 (PYHKIIMOHATIbHBIM
rpymmam.
[IpoBeeHne Ka4eCTBEHHBIX PEAKINH, HCTIOIB3YyEMBIX JUIsl pACTIO3HABAHUS OPTaHUYECKHUX BEIECTB
OTJENIbHBIX KJIACCOB MO ()YHKIIMOHAJIBHBIM IPYIIaM: Ha MPUMEpPEe aMUHOKHUCIIOT U KapOOHOBBIX KUCIIOT,
CHHMPTOB U (PEHOJIOB, aTBJIETHI0B U KeTOHOB. Onrcanne HaOII0JaeMbIX SBJICHUH M COCTaBICHUE XUMHUECKUX
pPEAKIMH /MU CXEM.
IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE COAepP:KaHMe (CONePKAHUE IPUKJIATHOTO MOTYJIS) 41
Pasnea 8. XuMHus B ObITY H IPOM3BOJACTBCHHOM ACATEJBLHOCTH Y€J10BEKA 4 OK 01
Tema 8.1. OCHOBHOE COflepKaHue 4 OK 02
OK 04
Xumust B ObITy 1 _|IIpakTHYecKkue 3aHsTHS 4
MIPOU3BOACTBEHHOMN OK 07
JeSATEeIbHOCTH Dkonoruyeckast 6€30MacHOCTh MOCIEACTBUI OBITOBOM M TPOU3BOICTBEHHOM J1€ATEIILHOCTH YeJIOBEKa, 9 IK1.1
qelOBeKa CBsI3aHHasl C IEPepadOTKOM BEIIECTB; MOUCK U aHAJIH3 XUMHUECKOW HHPOPMALINN U3 Pa3IHYHBIX HCTOYHUKOB
O6ecrcunpanne | (HAYIHAS U y4eOHO-HayqHas IUTEPATypa, CPEICTBA MACCOBOH HHpopMaluH, ceTh MIHTepHeT 1 Apyrue).
yXOJ1 32 cobaKamu Keiico (¢ yuetom Oyaymen mpodeccuoHanbHOM NeATeTbHOCTH) Ha aHAIU3 WH(OPMAIUH O
C HCIOIb30BaHMey | IPOU3BOICTBCHHOM NEsATEIPHOCTH YCIIOBEKA, CBS3aHHON C MEPepabOTKOIl U MOTyYCHHEM BEILIECTB, a TAKKE C
HeO6XOIHMBIX 9KOJIOTUYECKOU Oe30macHOCThI0. O0ecneunBaTh yXo/ 3a CO0aKaMu ¢ UCIIOIb30BAaHUEM HEOOXOIUMBIX
CPEICTB 1 ;pe,[[CTB u I/HU{BeHﬁlpﬁ. } } 9
WHBEHTADS ammTa Keiica: [IpencraBieHnue pe3ynbTaToB PEIICHHS KEHCOB (BBICTYIIICHHUE C MPE3ECHTALINEH )
Pasznen 9. UcciienoBanue 1 XuMHYECKHI aHAJIM3 00beKTOB Ouochepsnl
Tema 9.1 OcHOBBl |OcHOBHOE cogepRaAHHe 8 OK 01
nabopaTopHoit JlaGopaTopHble 3aHATHS 2
MPAKTHKYU B =
HPO(ECCHORATBHEL JlaboparopHas paboTa «OCHOBBI TA0OPATOPHOU MTPAKTHUKIY.
p JlaGopaTopHas ocyza 1 XuMu4eckue peaktuBbl. OCHOBHBIE TabopaTopHbIe oneparun. JlabopaTopHoe 2

X J1a00paToOpHsIX

obopynoBanue. TexHrKa 0€30MaCHOCTH ¥ MpaBuiia padboTHI (MMOBEICHHS) B Ja0OPATOPHUH.
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I[IpakTnyeckue 3aHATHS

BeimosHeHNe THIIOBBIX pacyeToB IO TEMATHKE SKCIIEPUMEHTA (BBIXO MPOJYKTa PEaKIK, Macca HaBECKH,
00bEM PacCTBOPHUTEIIA).

OO0paboTka TaHHBIX, AHAJIU3 U OLIEHKA UX JOCTOBEPHOCTH (BBIYMCIEHUE CPEAHETO 3HAUCHUS
9KCIIEPUMEHTANBHBIX JaHHBIX, TOTPEIIHOCTH).

[IpencraBieHue pe3yabTaToOB HKCIIEPUMEHTA B pa3InyHOi Gpopme (Tabnwuia, rpaduk, OTUET, JOKIA,
MIpE3CHTAINS).

Tema 9.2.
XUMHUYeCKuit
aHau3 Po0 BOIBI
TS
IIPUTOTOBJICHHS
KopMma cobakam

OcHoOBHOe coaepkaHue

TeopeTquCKoe oﬁyqe}me

Knaccudukanus npod BoabI 10 BUAY U HA3HAUYCHUIO, HCXOS U3 €€ XMMHUYECKOTO COCTaBa.
OpranonenTuyeckre CBOMCTBA (3amax, Ipo3pavyHOCTb, IBETHOCTh, MyTHOCTh) BOABIL. KHCIOTHOCTD U
IeI0YHOCTh BoJbl. pH cpebl u MeToab! ee onpeneneHust. JKecTKOCTh BOABI U METO/IbI €€ OTPE/ICTICHUSI.
CymHocTh METOJJa TATPOBAHMS.

Bunbl skecTKOCTH BOIBI (BpeMEeHHAas! M TOCTOsIHHAS ). JKECTKOCTh BOJIBI KaK MPUYHHA BIMAJACHUS OCAIKOB HIIH
00pa30oBaHUs COJCOTIOKEHHHN, UMEIOIUX MECTO B OBITY U Ha MPOU3BOICTBE.

CocraB coJeit, BBI3BIBAIONIUX KECTKOCTh BOJIbI. XUMHYECKHE MTPOIIECCHI, YCTPAHSIOIINE )KECTKOCTD BOJIBI.
VYpaBHEHUS] XUMUUYECKUX PEAKIIMM, HIUTIOCTPUPYIOLIUX TPOLECCHI, MPOUCXOIAIINE TPU YCTPAHEHUN
YKECTKOCTH. Y CTpaHEHHE BPEMEHHOM KECTKOCTH OBITOBBIMU M XUMHUYECKUMU criocobamu. CriocoObl
YCTPaHEHHMs IOCTOSIHHON KECTKOCTH.

[MpakTnyeckue 3aHATHSA

Crioco0ObI BEIpaKEHHSI KOHIIEHTPAITUH PaCTBOPOB: MAcCOBas J0JIS PACTBOPEHHOTO BEIIECTBA, MOJIApHAs U
MOJIsUTbHAsE KOHLEHTpauu. Tutp pactBopa. Penienue npakTuko-opueHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN
Ha pacyeT KOHLIEHTPALMA 3arpsI3HAIONIMX BEUIECTB U UX CPABHEHUE C MPEAEIbHO JOMYCTUMBIMU
koHuentpauusamu (ITJ1K).

JlabopaTopHbie 3aHATHS

HccnenoBanue XUMHUYECKOT0 cocTaBa Mpod BOBI.

JlaGopatopHas paboTa Ha BBIOOD:

1. JlTabopaTopHas pabota «O4KCTKa BOABI OT 3arpsiI3HCHUY.

Hcnonb3oBanue MeTo10B (GUIBTPOBAHUS M aCOPOLIUH IS OT/ICJICHUS 3arpsi3HEHUI B HCCIIelyeMoid mpobe
BOJIbI. BBIOOp MEeTO1a OUMCTKH B 3aBUCHMOCTH OT BHJa 3arpa3HeHus. CpaBHeHHE 3P PEKTUBHOCTH
Pa3ITUYHBIX METOJIOB OYUCTKH BOJIBI B PA3HBIX YCIOBHSIX (B JIAOOpATOPUH, B IOMAIIIHUAX H MOJIEBBIX
YCIJIOBHSIX).

2. JlJaboparopnas pabota «Onpenenenne pH BOJbI U €€ KHCIOTHOCTHY.

OK 01
OK 02
OK 07
I1K1.2
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Onpenenennie pH cpeabl ¢ MOMOIIBIO YHUBEPCATIBHOIO HHANKATOpa. Mcrnonb30BaHne TUTPOBAHUS IS
orpeieieHus: KUCIOTHOCTU. Ompeienenue o01ei KUCIOTHOCTH BO/IbI, pacyeT CBOOOHON KUCIOTHOCTH.
Onpenenenue o01eit 1 cBOOOHOM 1ienouHocTH. COoCcTaBlIeHNE ypaBHEHUH peakluii, MPOTEKAIOUINX MPpH
OTIpeIeJIeHU KUCIOTHOCTH/ IIEIOYHOCTH NMPOO BOJbI. Y CTAaHOBJIEHUE CIIOCOOOB MCIIOIb30BAHUS
HUCCICA0OBAHHBIX Hp06 BOJBI B )KUBHEACATCIIBHOCTHU YCJIOBEKA, HA OCHOBE IMOJTYUCHHBIX JaHHBIX O COCTABE.
3. JlaboparopHas pabota «OmnpeaeeHne )KeCTKOCTH BOJIbI U CIIOCOOBI €€ YCTPAHEHUS».

CriocoOb! ycTpaHEeHHUs BCEX BUI0B )KECTKOCTH B 3aBUCUMOCTHU OT COCTaBa COJIEH ecTKOCTH. Pemenue
E)KCHepI/IMeHTaHBHOf/i 3aJa4i Ha BBIABJIICHUC BpeMeHHOﬁ U TIOCTOSTHHOM KECTKOCTH BOJBI. OL[GHKa
BEPOSITHOCTH YCTPAHEHUS BCEX BUJIOB JKECTKOCTH B JOMAIIHUX YCIOBHSX.

Tema 9.3.
XUMHUYECKUHN
KOHTPOJIb KaueCcTBa
MPOJAYKTOB
[MUTAHNAS

OcHoBHOE coaecpikaHue

TeopeaneCRoe oﬁyqefme

KayecTBeHHBIN XUMUYECKUI COCTAB MPOAYKTOB MUTaHUs. BemecTsa, hanbcuduimpyomnme npoayKThl
IIUTaHMs, U BELIECTBA, 3arPA3HAIOIINE IPOAYKTHI uTaHus. OnpeneieHne 3arpAa3HsIOIuX XUMAYECKUX
BEILECTB B IPOAYKTAaX [MUTAHHUs, OIIPEICIICHAE BEILECTB, HE 3asBJICHHBIX B COCTaBE IIPOJYKTOB ITUTAHMUS.
[IpoBeeHne KOpMIIeHUS COOAK C YIETOM BO3pAcTa, IOPOJIbl ¥ BUIOB CIIYkKO

HpaKTuqecm[e 3aHATUSA

OpFaHI/I‘IeCKI/Ie N HCOPTraHNUYCCKUC BCUICCTBA, BXOAAIHNE B COCTAB IIPOJAYKTOB ITMTAHHA. OnpeneneHI/Ie
coCTaBa 6J'II-OI[ Ha COACPKAHUC MAaKPO U MUKPO3JIEMCHTOB. I/I3y‘leHI/IC MMPEAJTOKECHHBIX IIPCIIOAaBaTCIICEM 6J'IIOI[
Ha MpeaAMCT XUMHUYCCKOI'0 COCTaBa, OIPCACIICHNUC HOHCP’I oT CyTO‘IHOfI HOPMbBI MAKpO U MUKPO3JICMCHTOB B
YKa3aHHOM 6J'II-OI[6.

Pemenue IIPAKTUKO-OPHCHTUPOBAHHBIX 3a1a4 I10 Ky.]IHHElpHOfI TCMATUKC pa3JINYHbIX THIIOB.

JlabopaTopHble 3aHATHS

HccnenoBanue XMMHYECKOTO COCTaBa MPOAYKTOB MTUTAHUSI.

JlaboparopHas paboTa Ha BEIOOD:

1. JTaboparopHas pabota «OOHapy EHUE HUTPATOB B MPOYKTAX MUTAHUSY.

HccnenoBanue MatepuaioB MOMyKOJIMYECTBEHHBIM METOIOM OTIPECIICHUS] HUTPATOB C HCIIOJIb30BAHHEM
T eHnIaMrHa (KOPHETUIOABI OBOIIECH, JIUCThS M KOYEePhIKKA KaITyCThI, TUIOIbI PPYKTOB). AHAIIN3 YPOBHS
3arpsA3HCHUA HUTPpATAMU IO MHTCHCHUBHOCTU OKpAaIllMBAHUA MMPOAYKTOB PCaKIUU.

2. Jlaboparopnas pabota «lccrnenoBanue NpoyKTOB MUTAHUS HA HATUYHE YTICBOIOBY.

HccnenoBanie MOJIOYHBIX MTPOAYKTOB HA HAJMUME Kpaxmaia. MccienoBanue MpoayKTOB HA HATTMYNE
TJIFOKO3BI.

OK 01
OK 02
OK 07
I1K1.2

Tema 9.4.
Hccnenosanue

OcHOBHOe coaepkaHue

TeopeTnueckoe odyueHue

OK 01
OK 02
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00BEKTOB Y4eOHo-Kccae10BaTeNbCKUI MPOEKT B 00J1aCTH HcclieA0BaHNs 00beKTOB Ouochepsl. O030p TeM yueOHOo- OK 04
ouochepsl HCCIIEZIOBATENILCKUX MTPOEKTOB. AJITOPUTM BBINIOJTHEHUS NIpoekTa. OnpezeneHue mpodaemMbl HCCIeI0BAHMUS. 1 OK 07
MeTo/1bI TOMCKA, aHaJIM3a U 00pabOTKH MHPOPMAIIHH O IPOEKTE B PA3JINYHBIX HCTOUYHUKAX. [IK1.5
IpakTHyeckue 3aHATHA 2
ObocHOBaHME aKTyaJbHOCTH BBHIOpaHHOI TeMbl. BrigBneHue mpobiemsl uccienoBanus. Beioop 00BeKTOB 1 9
MeTOJI0B HccienoBanus. [loctanoBka neneil u 3agay uccienoBanus. OnpeneneHue NpoyKTa UCCIIeOBaHus.
OmnpeneneHue STaroB W COCTaBJICHHE IUIaHA HCCIENOBaHMSA. BpimonHeHHe ne4eOHBIX Ha3HAYeHUH I10
yKa3aHHIO U TI0J] PyKOBOJICTBOM BETEPUHAPHBIX CIIELUAINCTOB.
3ammura npoekta: IlpencraBieHne pe3ynbTaTOB BBHINMOJHEHHUS YUe€OHO-MCCIEIOBATEIBCKUX MPOEKTOB
(BBICTYIIJIEHUE C IPE3CHTAIINCH ).
JlabopaTopHble 3aHATHSI 2
HccnenoBanue nMpeniokeHHOT0 00bEKTa Ha KUCIOTHOCTD, MIEJI0YHOCTh, XUMUYECKHI COCTaB (3arpsi3HUTENH,
Makpo- U MHKposjieMeHTbl). OO0paboTka pe3ynbTaToB HccienoBaHus. OIEHKa KayecTBa HCCIELyEeMOTro 2
00BEKTA, UCXOJISl M3 PE3YIBTATOB XUMHUECKOT0 aHAJIN3A.
IIpoMe:xxyTOYHAsA aTTEeCTANMA 110 AMCUMILIMHE (IK3aAMEH) 12
Bcero 132
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4. YCJOBUSA PEAJIN3ALIMU TPOT'PAMMBI INCHUITJIMHBI

4.1. TpeOoBaHMS K MUHMMAJIBHOMY MaTepPHAIbLHO-TEXHUYECKOMY 00eceuyeHHu o

Jns peanuzanuy OpOrpaMmbl JUCHUIUIMHBL JOJKHBI OBITh MPEAYCMOTPEHBI
CIEyIOUIME CHEeUAIbHbIE MOMEIICHHs: Y4eOHbI KaOWHET XUMHHM W/WIH Yy4eOHOMN
XUMHUYECKO 1abopaTopuut

OOopynoBanue y4eOHOro kaOuHera (HarjsigHble T1oOcoOus): HAOOPHI
IaPOCTEPIKHEBBIX MOJENEH MOJIEKYJ, MOAEIN KPUCTATUIMYECKUX PELIETOK, KOJUIEKIIUU
MPOCTHIX U CJIOKHBIX BEIIECTB W/WIIN KOJUIEKI[UU MOJIUMEPOB; KOJIJIEKIIHUS TOPHBIX MTOPOJ
1 MUHEpaJIOB, Tabnuia MeHnaeneeBa, yaeOHbIe GUIBMBI, IUPPOBBIE 00pa30BaTEIbHBIC
pECYpCHI.

Texunueckue  cpeacrBa  O0y4deHHMsi:  KOMIIBIOTEp C  yCTpOMCTBaMHU
BOCIIPOM3BEAEHUA  3BYKa, MPUHTEP,  MYJIbTUMEAHA-TIPOCKTOP C  DKPAHOM,
MYJIbTUMEIUIHAS T0CKA, YKa3Ka-MIPE3EHTEP AJIs MPE3CHTALIUA.

OOopynoBanue JabopaTopuu W padoyMx MecT JA0OpPaTOpPUM: MEH3YPKH,
MUTIETKU-KANEeIbHUIIBI, TEPMOMETPBI, MHUKPOCKOII, JYIbl, MPEIMETHbIE M TOKPOBHBIE
CTEKJIa, IJIAHIIETHI JIJIS KalelbHBIX peaklui, (uiabTpoBajibHas OymMmara, MpOMBIBAJIKH,
CTEKJISTHHBIE IPOOUPKH, PE3UHOBBIE IPOOKHU, (DOHAPUKU, HAOOP PEAKTUBOB, CTCKIISTHHBIC
MaJIOYKH, ITATUBBI JIsl TPOOUPOK; MEPHBIC HIMIMHAPHI, BOPOHKU CTEKJISTHHBIE, BOPOHKHU
nemurensHbie muuHaprdeckue (50- 100 mur), cTynku ¢ necTukoM, ¢haphopoBbIC YaIIKH,
MUHIETH, (UIBTPHl OyMakHbIe, BaTa, MapJis, YacOBbIE CTEKJa, DSJEKTPOIUIUTKH,
7a00paTOpPHBIE IITATUBBI, COUPTOBBIE TOPENKH, CIIMYKH, MPUOOP I MOJIYyYEHHUS Ta30B
(w1 mpoOupKa C Ta300TBOJHON TPYOKOH), AepKaTenu IJisi MPOOUPOK, CKISTHKU IS
XpaHEHHs pPEaKTHBOB, pa3JaTOUYHbIEC JOTKHU; XuMHuueckue ctakansl (50, 100 u 200 mn);
IINIATEIN; TUHLETHI; TUTCIIbHBIE LIUIIIbI; CEKYHIOMEPHI (TaliMephl), MEPHBIE MPOOUPKHU
(1a 10-20 mu1) 1 MepHbIe K005l (25, 50, 100 u 200 mun), BoasHas 6aHs (MIM TEPMOCTAT),
CTCKJITHHBIC TIaJIOYKW; KOHWYECKHWE KOJIOb s turpoBanus (50 m 100 wm);
WHIMKATOPHBIC MOJOCKU JJisi ornpeaenenus pH u cranmapTHas WHANKATOpHAs IIKaia;
YHUBEpCAIbHBIA UHUKATOP; nuneTrky Ha 1, 10, 50 mu (unum go3atopel Ha 1, 5 u 10 M),
OIOpeTKH JIJisi TUTPOBaHUs, MeauImHCKue mmpuiibl Ha 100-150 M, maGopaTopHbie W/ umu
aHanuTU4YecKue Becbl, pH-meTpbl, cymmibHbBIA 1mKad, W Ap. JabopaTOpHOE
000OpyI0BaHUE.

OcHoOBHBIE TeYATHBIE H31aHUA

1. Ta6puensa O.C. Xumus. 10 knacc. YrinyosieHHsiit ypoBenb: yueonuk / O. C.
["a6puensn, . I'. Octpoymos, C. A. Cnankos. - [Ipocsemenne, 2022. — 399

2. Xumus. 11 knace. Yrnyonenusiit ypoBenb: yueOnuk / O. C. 'abpuensu, U. I'.
Octpoymog, C. A. Cnaakos, A. H. JI€skuH. - [IpocBemenne, 2022. — 432
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DJIeKTPOHHbIE U3IaHMS

1. DnexkTpoHHBIN y4e0HO-METOIUYECKUN KOMIIJICKC «XUMHAA» ISt
nmpodeCCHOHANILHBIX ~ 00pa3oBaTeNbHBIX  opranusamnuii:  OOpa3oBaTeNbHO-
N3aTEILCKUN LEHTP «AKanemMus, 2019. Pexum JOCTYIIA:
https://elearning.academia-moscow.ru/

2. Xumusa - 10 xmacc - Poccwuiickas aieKTpoHHas Imikoyia. Pexum pocrtyma:
https://resh.edu.ru/

3. Xumusa - 11 kmacc - Poccwuiickas aiexkTpoHHas Imkona. Pexum pocryma:
https://resh.edu.ru/

4. Xumus 10 xmacc - Menuanoprain. [lopran oOpa3zoBareinbHBIX U METOAMYECKHUX

MC)II/IaMaTepI/IaJIOB. PC)KI/IM I[OCTyHaZ
https://videoportal.rcokoit.ru/bysubjectcode/219&5&11
5. Xumusa 11 xmacc - Menuanopran. [lopran o06pa3oBaTenbHBIX U METOAUYECKHUX

MC):[I/IaMaTepI/IaJIOB. PC)KI/IM I[OCTyHaZ
https://videoportal.rcokoit.ru/bysubjectcode/219&5&11
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5. KOHTPO.JIb 1 OHEHKA PE3YJbTATOB OCBOEHUSA TUCHUIIJIMHBI

KoHTpons U oneHka pe3yinbTaToB OOYyYEHHMsI OCYIIECTBIISIETCS IpPErnojaBaTeieM B
Mpoliecce MPOBEACHUS MPAKTUUECKUX 3aHATUU U a00paTOpPHBIX pabOT, TECTUPOBAHMUS, a
TAaK)K€  BBIMOJIHEHUS  OOY4alOUMMHUCA  WHAMBUAYAJIbHBIX  3aJaHUi,  IPOEKTOB,
uccinenoBaHuil. Pe3ynbTaThl 0OydeHUs ONMPEACINSIIOT, YTO O0ydarouuecs OKHBI 3HATh,
MOHUMATh U IEMOHCTPUPOBATH MO 3aBEPUICHUH U3YYCHUS JUCHUIUIAHBI.

s popmupoBanusl,

JUCUUIUIMHBI UCTIOJIB3YETCS CUCTEMA OLIEHOYHBIX MEPOMPUSITUM, MTPEACTaBIAIONIas COO0H

KOHTPOJSL M OLEHKH pe3yJbTaTOB OCBOEHUS y4eOHOU

KOMIIJICKC y‘{C6HI>IX MGpOHpHHTI/Iﬁ, COIIaCOBAHHBLIX C pPE3yjbTaTaMU O6y‘ICHI/I}I 41

chopmynupoBanHbix ¢ yuerom GI'OC COO (npeaMeTHbie pe3yabTaThl 0 JUCHUIUIUHE) U

dI10C CIIO.

Ne Monys / Paszen / PesyabraT 00yuenus OueHoyHbIe MepONIPUATHS OK
Tema
| |OcHoBHOI MOaYJIb
1 |Pa3gen 1. OcuoBbl |DopmyaupoBaTh 6a30BbIE
CTPOCHHS BelleCTBA |IOHATHUS M 3AKOHBI XHMHH

1.1 |Ctpoenue aToMoB CocTaBisITh XUMHUYECKHE 1. Tect «CTpoeHue aToMOB OK 01
XUMHUYECKUX (hopMyJIBI COeTUHEHUH B XUMHUUYECKUX AJIEMEHTOB U JIP 06
3JIEMEHTOB M MPHUPOJA [COOTBETCTBHH CO CTENEHBIO  |IPUPOAA XUMHUYECKOU CBSA3H. JIP 37
XUMHUYECKOH CBS3H OKHCJIEHHUS XUMHUYECKHUX 2. 3ajayu Ha COCTaBIICHUE JIP40

AJIEMEHTOB, UCXOJIS U3 XUMUYECKHX POpMYIT

BAJICHTHOCTH U JIByXaTOMHBIX COEMHEHUIN

3JIEKTPOOTPHULIATEIBHOCTH (oxcuaoB, cynb(hua0B, THAPUIOB
U T.IL.).

1.2 (Tlepuoamyeckuii XapakTepru3oBaTh IIpakTHKO-OpUEHTUPOBAHHBIE OK 01
3akoH u Tabmuna .U, |[Xxumuueckue 3JeMeHTH B TEOPETUYECKUE 3aJJaHUs Ha OK 02
Menneneena COOTBETCTBUH C UX XapaKTepU3aLni0 XUMHUYECKUX JIP 09

HOJIOKEHHEM B 3JIeMEHTOB: «MeTtannueckue /
NEPUOANYECKON cUCTEME HEMeTaJJINYeCKIe CBOMCTBA,
XUMUYECKHX 1eMeHTOB J[.M. [351eKTpoOTpHULIaTEeIbHOCT U
Menpeneena CPOJCTBO K 3JIEKTPOHY
XMUMUYECKHX JIEMEHTOB B
COOTBETCTBUE C UX AIIEKTPOHHBIM
CTPOECHUEM U IIOJIOKEHUEM B
MIEPUOTUYECKON CUCTEME
XUMHUYECKUX 3eMeHToB JI.1.
Menpneneesay.
2 |Pa3znen 2. CocraBasatb ypaBHenusi 1 |KonrposbHas padora
XumMnueckue CXeMbl XUMHYECKHX «CTpoeHue BelecTBa U
peakunu peakuui XMMHYeECKHe PeaKum»
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Mopyas / Pazgen /
Tema

Pe3yabTaT 00yuenust

OueHo4yHbIe MepPONIPUATHS

OK

2.1

THIIBI XUMHUYECKUX
peaxkuuii

CocraBisTh peakuuu
COEJIMHEHUS, pa3JIoKeHus,
oOMeHa, 3aMeIIeHHUs,
OKHCITUTEIHHO-
BOCCTAHOBUTEIIbHBIC PEAKIINU
U peaKiuu
KOMILJIEKCOOOpa3oBaHus (Ha
npumMepe
THJIPOKCOKOMITIEKCOB
AJTIOMUHHUS U IIUHKA) C
y4acTHEM HEOPTraHUYEeCKUX
BEIIIECTB

1. 3agaun Ha cocTaBiIeHUE
YPaBHEHUH PEAKLUN:

— COCIMHEHUS, 3aMEIIICHNUS,
pa3iokeHusi, 0OMeHa U peakiuii ¢
Y4aCTHEM KOMIUIEKCHBIX
COEIMHEHNUH (Ha mpumepe
TUAPOKCOKOMILICKCOB aJIFOMUHUS
Y IIUHKQ);

— OKHCTTUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKIIUi C
MCIIOJIb30BAaHUEM METOJa
AIIEKTPOHHOTO OallaHCa;

— C y4acTHeM KOMIUTEKCHBIX
COeIMHEHUH (Ha mpumepe
TUAPOKCOKOMILIEKCOB IIMHKA U
AITFOMUHUSA ).

2. 3amaun Ha pacyeT
KOJIMYECTBEHHBIX XapaKTEPUCTUK
MPOJIYKTa PEaKIUU COSTUHEHNS,
MacCOBOM WJIH 0ObEMHOU J10JIN
BBIXO/Ia TPOJIYKTA PeaKLUn
COCAMHEHUS OT TEOPETHUCCKHU
BO3MOXKHOTO; 00bEMHBIX
OTHOIIICHUH Ira30B;
KOJIMYECTBEHHBIX XapaKTEPUCTHK
MCXOJIHBIX BEIIECTB U MPOAYKTOB
peakiuu; Macchl (00beM,
KOJIMYECTBO BEILECTBA) MPOIyKTa
peaKIiu, €Clid OJHO U3 BEIIECTB
JIaHO B BUJIE pacTBOpa C
OIpeIeJICHHON MacCOBOM J0JIeh
PacTBOPEHHOTO BEIIECTRA.

OK 01
JIP 37
JIP 40

2.2

DIIEKTPOJIUTHYECKAS
JUCCOIUAIUS U
HMOHHBIN 00MEH

CocTaBisATh ypaBHEHUS
XUMHUYECKHUX pPEaKIUU
HMOHHOTO OOMEHa C y4acTueM
HEOPraHMYECKUX BEIIECTB

1. 3amanusa Ha COCTABJICHUE
MOJICKYJIIPHBIX U MOHHBIX
peaKuuii ¢ y4acCTUEM OKCHJIOB,
KHCJIOT, OCHOBaHUM U COJIEH,
WOHHBIX peakluil TUAPOIIr3a
COJIEH, YCTAHOBJIEHNE U3MEHEHUS
KUCJIOTHOCTH CPEJBL.

2. JTabopartopHas pabota
«Peakuuu rugposinsza.

OK 01
JIP 33
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Mopyas / Pazgen /
Tema

Pe3yabTaT 00yuenust

OueHo4yHbIe MepPONIPUATHS

OK

Pa3zpnen 3. Ctpoenne
U CBOMCTBA
HEOpPraHu4ecKUux
BeleCTB

HccaenoBath cTpoeHUE U
CBOMCTBA HEOPraHMYECKHUX
BelleCcTB

KonTpoabnast padora
«CBOMCTBA HEOPraHUYECKHUX
BellecTB»

3.1

Knaccudukanus,
HOMEHKJIAaTypa u
CTpOCHUE
HEOPraHU4eCKHUX
BEIIECTB

Knaccuguuuposats
HEOpraHNYEeCKUe BEIIECTBA B
COOTBETCTBHUH C UX
CTpOCHHEM

1. Tect «HomeHnknaTypa u
Ha3BaHHE HEOPTraHUYECKUX
BEILIECTB UCXOS U3 UX
XUMHUYECKOU (HOPMYIIbI UITU
COCTaBJICHUE XUMUYECKOMN
(bopMyITBI UCXO/IS1 U3 HA3BAHUSA
BEILIECTBA 110 MEXAYHAPOIHOM
WA TPUBHAIILHOM
HOMEHKJIAType».

2. 3aga4ym Ha pacyeT MacCOBOM
J10Ji1 (MacChl) XUMUYECKOTO
seMeHTa (COeIMHEHNUs) B
MoOJIeKyJIe (CMecH).

3. IlpakTrueckue 3aJaHusl 110
KjaccuuKaluy, HOMEHKIIAType U
XUMHYECKUM (hopMyriam
HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. IIpakTHyeckue 3a1aHus Ha
ONPEAECTIECHNE XUMUYECKOU
AKTUBHOCTHU BEILIECTB B
3aBUCUMOCTH BUJAa XUMHYECKOMN
CBSI3H U TUIA KPUCTAJUIMYECKOMN
PEIIEeTKH.

OK 01
JIP 37

3.2

DU3NKO-XUMHUIECKHUE
CBOMCTBA
HEOPraHUYECKUX
BCIIIECTB

VYcranaBnuBaTh 3aBUCUMOCTh
(hUBHKO-XMMHYECKUX CBOWCTB
HEOPTraHUYECKHUX BEIIECTB OT
CTPOEHHS aTOMOB M MOJIEKYIL,
a TaKKe TUMa
KPUCTAJUIMYECKON pElIETKH

1. Tect «OcobeHHOCTH
XUMHYECKUX CBOMCTB OKCHUJIOB,
KHUCIIOT, OCHOBaHUH, aM(OTEPHBIX
TUIPOKCHUJIOB U COJICH.

2. 3agaHusa Ha COCTaBIIEHUE
YpaBHEHUN XUMHUYECKUX PEaKIUi
C Y4aCTHUEM IMPOCTBIX U CIOXKHBIX
HEOPraHMYECKUX BEIECTB:
OKCHOB METaJIJIOB, HEMETAJIIOB B
aM(}OTEPHBIX JIIEMEHTOB;
HEOPTraHUYECKUX KHUCIIOT,
OCHOBaHMU U aM()OTEPHBIX
TUJPOKCUJIOB, HEOPTraHUYECKUX

OK 01
OK 02
JIP 35
JIP 36
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Mopyas / Pazgen /

Ne Pe3yabTaT 00yuenust OueHoyHbIe MEepONPUATHS OK
Tema

COJIEH, XapaKTEPU3YIOLIUX UX
CBOICTBA U CITOCOOBI MOTyYEHUS.
3. IIpakTUKO-OpHUEHTUPOBAHHBIE
TEOPETHUECKHUE 3aJ]aHUs Ha
CBOMCTBA U MOJy4YEHHUE
HEOPraHMYECKUX BEIIECTB.
4. JJaboparopnas pabora
«CBOICTBa METAJJIOB U
HEMETAIIJIOBY.

3.3 |I[IpousBoacTBo Oo6ocHoBBIBaTh 3HaueHue U |[IpakTHKO-OpHEHTHPOBAHHBIC OK 01
HEOPraHUYECKUX IIPUMEHEHUE 3a7aHus [0 COCTABJICHUIO OK 02
BEILIECTB. 3HAUEHUE U |HEOPraHUYECKUX BEUIECTB B |XMMHUYECKUX peakuui ¢ yuyactuem [JIP 13
MIPUMEHEHUE B OBITY U |OBITOBOM U HEOPraHUYECKHX BEIECTB, JIP 21
Ha MTPOU3BOICTBE MIPOU3BOCTBEHHOM HCIIOJIB3YEMBIX ISl KX

NEATeIbHOCTH YeJIOBEKa UX  |MJCHTU(PUKALNU U
(U3UKO-XUMUYECKHMHU MPOMBIIIJICHHBIX CIIOCOOO0B
CBOICTBaMH MOJTyYEHUSI.
4 |Pa3nen 4. Ctpoenue |HccaenoBath cTpoenue u |KonrposbHas padora
U CBOIicTBa CBOICTBA OPraHUYeCcKHUX «CTpoeHue u cBoiicTBa
OPraHuYecKux BellleCTB OpPraHMYeCcKUX BelecTB)»
BelleCTB

4.1 (Knaccuduxamus, Knaccudunuposats 1. 3aganus Ha cOCTaBICHUE OK 01
CTpOCHUE U OpraH4ecKHe BEIEeCTBa B Ha3BaHUN OPraHUYEeCKHUX JIP 09
HOMEHKJIaTypa COOTBETCTBUU C UX COCAMHEHUH IO TPUBUAIILHON WIIH
OpraHUYECKUX CTPOCHHEM MEXKyHapOIHOM
BEILIECTB CHUCTEMAaTUYECKOM HOMEHKIIATYypE.

2. 3agaHus Ha COCTaBJICHHE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyIT
OpraHUYECKHUX BEIIECTB
OT/I€JIbHBIX KJIACCOB.

3. 3aiaum Ha omnpeacIeHue
npocreiei Gopmybl
OpTraHUYECKOU MOJIEKYJIbI, UCXOIS
U3 3JIEMEHTHOTO cocTaBa (B %).

4.2 |CsoiicTBa VYcraHaBIMBaTh 3aBUCUMOCTD | 1. 3a1aHusg Ha cOCTaBIIEHHUE OK 01
OpraHNUYeCKHUX (bU3UKO-XMMHYECKUX CBOMCTB |ypaBHEHUH XuMHUYeCKuX peakiui |OK 02
COCJIMHEHU I OPraHUYEeCKHUX BEIIECTB OT  |C YYACTUEM OPraHUYECKUX JIP 35

CTPOCHUA MOJICKYJI

BEIIECTB HA OCHOBAHUM UX
COCTaBa U CTPOCHHS.
2. 3agaHusa Ha COCTABIIEHUE
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Monyas / Pasnen /

Ne Pe3yabTaT 00yuenust OueHoyHbIe MEepONPUATHS OK
Tema

YpPaBHEHUN XUMHUUYECKUX PEAKIUH,
WUTIOCTPUPYIOIIUX XUMUYECKUE
CBOICTBA C y4€TOM MEXaHU3MOB
MIPOTEKaHUs JaHHBIX peakluil U
TE€HETUYECKOM CBA3U
OpraHMYECKHX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacyeTHbIe 32144 11O
YpaBHEHHUSM peakiuil C yuacTueM
OpraHUYECKHX BEIIECTB.
4. JTabopartopHas paboTa
«Ilony4yenue 3TUIIEHA U U3y4EHUE
€r0 CBOMCTBY.

4.3 |Opranuueckue O6ocHoBbIBaTh 3HaUeHUe U |IIpakTHKO-OpUEeHTHUPOBAaHHBIE OK 01
BEIIECTBA B IPUMEHEHNE OPraHUYECKUX  [3aJaHMsl 10 COCTABICHUIO OK 02
KHU3HEJIEATSIILHOCTH |BEIECTB B OBITOBOM U XMMHMUYECKUX peakuuii ¢ yaactueM |JIP 13
YeJIOBEKA. MIPOU3BOICTBEHHOM OpPraHUYECKUX BEIIECTB, JIP 23
[TpousBoacTBO 1 JIESITEIbHOCTH YEJIOBEKA UX  |MCIOJIb3YEMBIX IS UX JIP 24
IIPUMEHEHHE (U3UKO-XMMHYECKUMU UACHTU(PUKAIMH B OBITY U
OpraHUYECKHUX CBOMCTBaMHU IIPOMBILLIIEHHOCTH.

BELIECTB B
IIPOMBIIITIEHHOCTH

5 |Pa3zpmen S. HccaenoBats papHoBecue U | KonTposbHas padora
Kunernueckue n CKOPOCTbh XUMHYECKHX «CKOpoOCTh XMMHYECKOH
TePMOJAMHAMMYECKHE | peaKuii peaKkuMu U XHuMH4YecKoe
3aKOHOMEPHOCTH paBHOBecHe»
NPOTEKaAHUSs
XHMHYECKHX
peakuuit

5.1 |Kuneruueckue Hccnenosats BIusHMIE 1. JlaboparopHast paboTa Ha OK 01
3aKOHOMEPHOCTHU KOHIIEHTPALUH pearupyromux |BeIOop: OK 02
IIPOTEKAHUS BELIECTB U TeEMIEPATypbl HA |— «OnpeneneHnue 3aBUCHMOCTH

XUMHUYECKHUX PEaKIUi

CKOPOCTh XUMHYECKHUX
peaxkuuii

CKOPOCTH PEaKLMH OT
KOHIEHTPALlUU pearupyromnx
BELIECTBY;

— «OnpeneneHue 3aBUCUMOCTH
CKOPOCTH PEaKIMH OT
TEMIIEPATYPBI».

2. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHUE 3a1aHHS HA aHAJIN3
(bakTOpOB, BIUAIOUINX HA
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Mopyas / Pazgen /

Ne Pe3yabTaT 00yuenust OueHoyHbIe MEepONPUATHS OK
Tema
M3MEHEHNE CKOPOCTH XMMHYECKON
peaxkuuu.

5.2 |Tepmonunamuueckue |McciaenoBaTh BIHSHUE 1. 3amauu Ha pacuetsl TemioBbix |OK 01
3aKOHOMEPHOCTH W3MEHEHUS KOHUEHTpauun  |[3¢¢dekToB xumuyeckux peakuuit u |[OK 02
IIPOTEKAHUS BELIECTB, PEaKLUU CpeJpl U |ompenaeneHue tuna peakuuu (mo  |JIP 36
XUMHYECKHUX PEAKIIHA. [ TeMIIepaTyphl Ha CMEIIEHUE | TeIIOBOMY AP (HEKTy: 2K30- U
PaBHOBecue XUMHUYECKOI'O PABHOBECHS HHJIOTEPMHUYECKUE).

XUMHUYECKUX PeaKIui 2. IIpakTUKO-OpUEHTUPOBAHHBIE
3aJlaHusl HA IPUMEHEHUE
npuHiuna Jle [arense mus
HaXOJKICHUS HAPaBJICHUS
CMELICHMSI PABHOBECHS
XMMHYECKON pEeaKLuu U aHAIIU3
(bakTOpOB, BIUIIOMINX HA
CMENICHHE XUMHYECKOI0
paBHOBECHS.

3. JlabopaTopHas paboTa
«M3yuenne BIUSHUS Pa3IUYHbIX
(aKkTOpOB Ha CMEIlEHUE
XUMHUYECKOT'O PABHOBECHUS.

6 [Pa3ngea 6. HccnenoBars qucnepcusie | KonTposabHasi pabora mo teme

JAucnepcHbie CHCTEMBI «JlucnepcHbie CUCTEMbI»

CHCTEMBI

6.1 |ducnepcHbie cUCTeMBI | Pa3iiuaTh HCTHHHBIC 1. 3agauyn Ha MPUTOTOBIICHUE OK 01
1 GaKTOPHI UX PacTBOpPBI, KOJIOUIHbIE pacTBOpPOB. OK 02
YCTOWYUBOCTHU pacTBOpLI U 2. IlpakTuko-opuentuposanubsie  |JIP 33

rpy0OIMCIIEpCHBIE CUCTEMBI  |pacueTHbIE 3aJJaHus Ha JIP 34

Ha OCHOBE XUMHUYECKOI'O JIUCTIEPCHBIE CUCTEMBI, JIP 35

JKCIIEPUMEHTA UCIIOJIb3YEMbIE B OBITOBON U JIP 36
IIPOU3BOJCTBEHHON JESATENBHOCTH
4eJI0BEKa.

6.2 |MccnenoBaHue HccnenoBath pusmko- JlaGopaTopHnas pabora (Ha OK 01
CBOMCTB JUCIIEPCHBIX |XUMUYECKHE CBOMCTBA BBIOOD): JIP 36

CHCTEM

Pa3JINYHBIX BUAOB
AUCIICPCHBIX CUCTEM

— IIpuroroBieHue pacTBOPOB;
— HccnenoBanue NMCIIEPCHBIX
CUCTEM.
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Monyas / Pasnen /

Ne Pe3yabTaT 00yuenust OueHoyHbIe MEepONPUATHS OK
Tema
7 |Pa3pgen 7. HccaenoBathb cBoiicTBa
KauecTrBeHHbIC OPraHMYeCcKux u
peakuuu HEOpPraHu4ecKUX BellecTB ¢
o0HapyKeHHA HCIOJIb30BAHHEM
OPraHuYecKux u Ka4eCTBEHHBIX peaKkuuii
HEOPraHN4eCcKHX
BelleCTB

7.1 |ObnHapyxeHue HccnenoBath kauecTBeHHble |1. JlabopatopHas pabora (Ha OK 01
HEOPraHUYECKUX pEeaKIu HEOPraHUIECKUX BBIOOD): OK 2
KaTUOHOB Y aHHOHOB |BEILIECTB — AHUINTUYECKUE PEAKIUU JIP 35

kaTuoHOB [-VI rpymm;

— AHanUTHYECKUE peakluu
aHHOHOB.

2. IlpakTrueckue 3alaHus Ha
COCTaBJICHUE YPAaBHEHUN peaKIuil
oOHapy>keHHs KaTHOHOB [-VI
TPYII 1 aHUOHOB, B T.Y. B
MOJICKYJIIPHON M MOHHOU (hopmax.

7.2 |O6HapyxeHHe UccnenoBats kauectBennbie |1. JlabopaTtopHas pabora (Ha OK 01
OpPraHUYEeCKUX peaKuu OpraHu4eCcKux BBIOOD): OK 02
BEILIECTB OTACIbHBIX |COCIMHEHHUM OTIEIbHBIX — KauecTBeHHbIE peakiuu Ha JIP 24
KJIACCOB C KJIaCCOB OTJIeJIbHBIE KIJIACChl OPTAHMYECKUX
HCIIOJIb30BaHUEM BELIECTB;

KauyeCTBEHHBIX — KauecTBeHHbIl aHanms3
peakuuin OPraHUYEeCKUX COCAUHEHUN 110
(GYHKIIMOHATHHBIM TPYIIIIaM.
2. [IpakTryeckue 3a1aHus Ha
COCTaBJIEHHE KaYeCTBEHHBIX
peakuuii oOOHapyKeHUs
OPraHUYECKUX COCTUHEHUMU.
Il |IIpukjaagHoii MOTYJIB
8 |Pa3nmea 8. OneHnBaTh MOCJIEICTBUS 3amuTa Keiica (¢ yuyerom
Xumus B ObITY H OBITOBOM U Oyayureit npodgeccuoHaabHOI
NPOU3BOJACTBEHHOH |MPON3BOJACTBEHHOI AesiTeJIbHOCTH)
AeSITeJIbHOCTH AeITeJIbHOCTH YeJIOBeKa C
YeJ10BeKa NMO3U LU IKOJIOTHYEeCKO
0e30IacHOCTH
Xumusi B OBITY H OrneHuBaTh MOCTEACTBUSA Keiic (¢ yaetom Oymymeit OK 01
MPOW3BOJCTBEHHON  |OBITOBOM U npodecCuoHaTBHOM OK 02
JEITEILHOCTH MIPOU3BOJICTBEHHOM JIeSITEIIbHOCTH ) OK 04

40




Mopyas / Pazgen /

Ne Pe3yabTaT 00yuenust OueHoyHbIe MEepONPUATHS OK
Tema
YEJI0BEKa JEATEIIbHOCTH YEJIOBEKA C Bo3MoOKHBIE TEMBI KEHCOB: OK 07
MO3UIUI DKOJIOTUYECKOU 1. [loTrennenue knumara u K 1.1
0€3011aCHOCTH BBICBOOOXK/IEHHE Ia30BbIX
THIPaTOB CO JIHA OKEaHa.
2. Bynymme MaTepualsl Ui aBua-
, MallIMHO- ¥ IPUOOPOCTPOCHHUS.
3. HoBble MaTepuasl 1Jis
COJIHEUHBIX OaTapeii.
4. JIexapcTBa Ha OCHOBE
PaCTUTENILHBIX MTPETapaToB.
9.1 |Pa3gen 9.1. HNuTepnpernpoBarth 3amura y4yeOHo-
HccaenoBanne n XMMHYeCKHe MPOoLecchbl M |MCCJIeJ0BaTeIbCKOr0 MpoeKTa (¢
XHMHUYECKHH aHAJIN3 |siBJIeHHusI B Onocgepe yueTom Oyayiuei
00bexTOB Ouochepnl npodgeccuoHATbHON
AeSITeIbHOCTH)
9.1.1|OcHoBbI BbINOIHATE NOTHBINA UK 1. JJaboparopHas pabota OK 01
nabopaTopHOH 9KCHEPUMEHTATIBHOTO «OcHOBBI TaOOpaTOPHOH
IIPAKTUKU B UCCIIE/IOBaHMS C HPAaKTUKN».
MpoeCCUOHANTBHBIX  |COOIOIEHUEM TTPABUIT 2. TurmoBbie pacyeThl 0 TEMATUKE
1abopaTopusx 0€3011acHOr0 OOpaIIeHus ¢ |IKCHEPUMEHTA.

BEIIECTBAMH U
1ab60paToOpHBIM
o0opymoBaHUEM

3. 3agaun Ha BHIYUCIICHUE
CpeIHEero 3HauYeHUs
HKCIIEPUMEHTAIILHBIX JIAHHBIX,
MIOTPETITHOCTH.

4. IlpencraBneHue pe3ybTaToB
HKCIIEPUMEHTA B PA3IHMYHOM
dbopwme (Tabauna, rpaduk, OTYET,
TOKJIa, TIPe3CHTAITHS ).
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Mopyas / Pazgen /
Tema

Pe3yabTaT 00yuenust

OueHo4yHbIe MepPONIPUATHS

OK

9.1.2

XUMHYESCKUM aHaIn3
po0O BOJIBI [t
MIPUTOTOBJICHUS ITHIIA
cobakam.

HccnenoBaTth XUMHUUECKUN
COCTaB MPOO BOJIBI

1. Tect «CBoMCcTBa U cOCTaB
BOJIBD».

2. 3aganue «XMUMHYECKUN COCTaB
BOJBI, THII BOJBI U CIIOCOOBI €€
MIPUMEHEHUSD (C UCTIOIH30BAHUEM
HOPMATUBHBIX JIOKYMEHTOB).

3. [IpakTUKO-OpUEHTUPOBAHHBIC
TEOPETHUYECKHE 3aJIaHHs Ha COCTaB
BOJIBI M CITOCOOBI BBIPAKEHUS
KOHLIEHTpALuH, U IepecyeT
KOHLIEHTpanui (c
UCIOJIb30BAaHUEM HOPMATHBHBIX
JIOKYMEHTORB).

4. JJaboparopHas paboTa Ha
BBIOOD:

— OuncTKa BOABI OT 3arpsi3HEHUH;
— Onpenenenue pH BojbI 1 ee
KUCJIOTHOCTH;

— OnpeienieHue )KeCTKOCTU BOIBI
U CIIOCOOBI €€ YCTPaHEHHUS.

OK 01
OK 02
OK 07
K 1.2

9.13

XUMHUYeCKHi
KOHTPOJIb KaueCcTBa
MPOTYKTOB TUTAHUS
JUTs1 KopMa co0ak

HccnenoBaTh XUMHUUYECKUIM
COCTaB IIPOAYKTOB NUTAHUA

1. Tect «Opranuueckue u
HEOpraHUYecKue BEILEeCTBa,
BXO/JISLIIME B COCTaB MPOAYKTOB
TTUTAHUS.

2. IIpakTHKO-OpUEHTUPOBAHHBIE
3aJJaHMA 10 KyJIMHApHOU
TEeMaTHKe.

3. JIaGopaTtopHas paboTta (Ha
BBIOOD):

— ObHapyKeHNEe HUTPATOB B
POAYKTaX MUTAHUS;

— UccnenoBanue npoayKToB
IIUTAHUS HA HAJIM4YKE YIJIEBOIOB
(Myka, TBOpOT, MOJIOKO, HOTYpPT)
Ha HaJM4HUe YrJIeBOA0B (Kpaxmad,
TJII0K03a, caxapo3a).

OK 01
OK 02
OK 07
K 1.2
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Monyas / Pasnen /

Ne Pe3yabTaT 00yuenust OueHoyHbIe MEepONPUATHS OK
Tema
9.1.5|UccnenoBanue HccnenoBath xumuueckuii | YueOHO-MCCIET0BATENECKUI OK 01
00BEKTOB OHOCheprl  |cocTaB 00BEKTOB OMOChephl  [MpoeKT B obsactu uccnegoanus |OK 02
Ha TIPUMEPE MPOAYKTOB 00BbeKTOB OHOoCchephI. OK 04
NUTaHUS, BOABI U TTOYBBI Bo3MOXHBIE TEMBI TPOEKTOB: OK 07
1. UccnenoBanue cocraBa IIK 1.5

MHHEPAIBHON BOJBI U
PEKOMEH/IAINH 110 €€
HCITOJIb30BAaHUIO.

2. UccnenoBanue pa3pymarniero
JIEVCTBUS NPUPOJHOM BOJBI HA
CTPOUTEIIbHBIE MaTEPHAIIbI.

3. CocTaBieHue IpoeKTa
IIBETHHKA/OTOpOJ1a/caia B
3aBHCHMOCTH OT COCTaBa
MIPOAHAIU3UPOBAHHBIX TOYB.

4. CocTaBicHHUE
cOaTaHCUPOBAHHOTO MEHIO Ha
JIeHb (HEJIENI0) B 3aBUCUMOCTH OT
CO/ICpKaHUS XUMUYECKUX MAKpO U
MHUKPOAJIEMEHTOB B IPOYKTaX
IMUTaHUS.

5. UccnenoBanue KkauecTBa
UTHEBOU BOJKI.

6. UccnenoBanue mpod
BOJOMPOBOJAHON BOJIbI HA MPEMET
YCTPAHEHUS KECTKOCTH.

7. YcTpaHeHHEe KECTKOCTHU BOJIBI B
CEIBCKOXO3SHCTBCHHOM
JIeSITCIIbHOCTH.
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JIMCT USMEHEHUM U TONOJIHEHUH, BHECEHHBIX
B PABOYYIO ITPOT'PAMMY

Ne HN3MCHCHMUA, JaTa BHCCCHUS U3MCHCHHUA, Ne CTpaHUIbI C UIBMCHCHUCM,;

BbLJIO CTAJIO

OcHoBaHue:

HOI[HI/ICI) JIMa BHCCIICTO U3MCHCHUA
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bapayeBa Asina baroeBHa
IIpenogaBaTenb AMCHUIVIHHBI

XumMusa

FocynapCTBeﬂﬂoe OI0I’KEeTHOE HpO(l)eCCl/IOHaJILHOC 06pa30BaTe.m>H0e

YUYpe:KIeHne
«bypsarckuii arpapubiid koJuiexk um. M.H.EpOanoBa»

PABOYAS ITIPOIT'PAMMA YYEBHOU JUCHUITINHBbI
Xumus

«O01meo0pasoBaTe/IbHbIN UKD
NMPOrpaMMsbl MOATOTOBKY CIIENUAJMCTOB CPEIHEr0 3BeHA
Mo CNeuraaIbHOCTH
35.02.15 Kunosorus



