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1. NOAACHUTEJIbHAA 3AIIMCKA

1.1. MecTo MCHUILVIMHBI B CTPYKTYpe OCHOBHOH mpodeccuoHAIbLHOM
00pa3oBaTeJIbHOI MPOrPaMMBbI

Oo6mieoOpazoBaTenbHas yueOHas AUCIHMIUIMHA «XHUMHS» SBISETCS 00sS3aTelbHON
4acThlo 00111€00pa30BaTENbHOIO LUKJIA 00pa30BaTEIbHONW MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no cneunanbHocT 35.02.05 ArpoHomus.

VYyeOnas  guciuiuinHa  «XUMHUS»  BXOAUT B MPEAMETHYIO  00JacTh
«EcTecTBeHHOHAay4YHbIE IPEAMETHI» U U3ydaeTcsi Ha 0a30BOM YPOBHE.

Cornacno yueoHomy miany IIICC3 no cnienuanpHOocTH 35.02.05 ArpoHoMus ydeOHas
Harpy3ka OY J1.12 «Xumus» coctapiser 132 gaca, BKIto4ast IpaKTHIECKUE U JaOOpaTOpHbIe
sansaTusi 84 waca. IIpomexyrounHas arrecranus mpoBoguTcs B 1 cemectpe B (opme
9K3aMEHa, BO 2 ceMecTpe B hopmMe IK3aMeHa.

1.2. Ileab ocBOeHMS Y4eOHOI AUCHUIIIUHDI

1.2.1. llenu u 3a1a4u JUCLUIIMHBI

@opMUPOBAHUE Y CTYAEHTOB XHMHUYECKOM COCTAaBJISIIOIIEN €CTECTBEHHO-HAYYHOU
KapTHHBl MUpa KaK OCHOBBI MPHHATHSA PEHIEHUH B >KM3HEHHBIX M IPOU3BOJICTBEHHBIX
CUTYallUAX, OTBETCTBEHHOr' O TIOBEICHHSI B IPUPOIHOM Cpeie.

3ajaun TUCLIMUILINHBL:

1) cdopMupoBaTh MOHMMAaHHME 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IPOLECCOB M SIBIICHUM B OKPYXAIOLIEH Cpele, LEJIOCTHOW HAy4YHOM KAapTHUHBI MUDA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

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

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

4) pa3BUTh yYMEHUS AaHAIU3UPOBATH, OLEHUBAThH, MPOBEPSATH HA JOCTOBEPHOCTH U
0000111aTh HH(POPMAIIUI0 XUMUYECKOTO XapaKTepa U3 pa3INuyHbIX UCTOUHHUKOB;

5) chopMupoBaTh yMEHHs MNPOTHO3UPOBATH IOCIEACTBUS CBOEH AEATEIHHOCTH W
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOIIECCOB;

6) cpopmupoBaTh MOHMMAHHWE 3HAYMMOCTH JOCTHKEHUH XUMHUYECKOM HAyKH U
TEXHOJIOTMH JUIsl pa3BUTHS COLIMAIbLHON U POU3BOACTBEHHOM cdep.



2.
2.1. [lnanupyembie pe3ybTaThl 0CBOEHHS 0011€00PA30BATEIbHOM JUCIMIIMHBI B COOTBETCTBHU

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI

¢ ®I'OC CIIO u na ocuoe ®IOC COO

Oco0oe 3HaueHNE AUCIUILIMHA UMEET NP (GOPMHUPOBAHKMH, PA3BUTUH OOIIMX KOMIETEHIHN U

NpoQeCcCUOHATBHBIX KOMIETEHITHH.

aKTyalu3upoBaTh npobnemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBEHHBIN
NPU3HAK WM OCHOBaHHS  JUIS
CpaBHEHHs, KilaccuUKauu u
00001IeHHS;

- OTIPEJEIISATH LIENN e TEITBHOCTH,
3a71aBaTh IMapaMeTpPbl U KPUTCPUH
WX JOCTHKEHUS;

- BBIBJIATH 3aKOHOMCPHOCTH H

IIPOTUBOPEYUS B
paccMaTpuBaEeMBbIX SBICHUSAX;

- BHOCUTb  KOPDEKTHBHI B
NEATEIbHOCTD, OLICHUBATh

COOTBETCTBUE PE3YJILTATOB LEIISM,
OLICHUBAaTb PHUCKHU IOCIECACTBUI
NEeATEIbHOCTH;

Kox n IInanupyemMble pe3y/IbTaThl 0CBOCHHA JHCLHIIIMHbI
HAMMCHOBAHH
e
(GopMupyeMbl Oo0mue JucuHIIHHAPHBIE
X

KOMIeTeHL U

OK 01. B yacTu Tpy10BOro BOCHMTAHUSA: - BJIQJIETh CUCTEMOM XMMHYECKUX 3HAHMH, KOTOpas

Bribupatsb - TOTOBHOCTb K TpPYyAy, OCO3HAHME | BKIOYAET: OCHOBOIIOJIAratoII1e TOHATHSA

CIoco0bI LIEHHOCTH MacTepCTBa, TPYAONtoOue; | (XMMHUUECKHH 3IEMEHT, aTOM, 3NEKTPOHHAs 000J104Ka

peneHus - TOTOBHOCTb K aKTHBHOI1 | aToMa, $-, P-, d-9IeKTPOHHBIC OPOUTAIH ATOMOB, HOH,

3a1a4 JEATENBHOCTH TEXHOJIOTHYECKOM M | MOJEKYJa, BaJCHTHOCTb, OJJIEKTPOOTPHULATEILHOCTS,

npodeccroHan | couuanbHON HAIPABICHHOCTH, | CTCIIEHb OKHCIEHHS, XUMHYECKas CBS3b, MOIIb,

BHOM CIOCOOHOCTB MHULMUPOBATh, | MOJIAPHAs Macca, MOJAPHBIA 00BEM, YIIepOIHbIH

JeATeNbHOCTH | TUIAHHPOBaTh M CAaMOCTOATENBHO | CKeJeT, GYHKIMOHAIbHAS TPYIIa, PAIUKa, H30MEPH,

IPUMEHUTENBH | BBINOIHATb TAKYIO JEATEIbHOCTD; M30MEpBl,  TOMOJIOTHYECKMH  psl,  TOMOJIOIH,

0 K pa3IMYHbIM | - MHTEpeC K pasiuuHbIM c(epaM | YIIeBOAOPOABbl, KHCIOPOA- U a30TCOAEpIKallue

KOHTEKCTaM npoQeCcCHOHANBHOMN IeATENBHOCTH, COCIMHEHHsS, OWOJOTUYECKH AaKTHBHBIC BEIIECTBA
Osnagenue YHHBEPCAJbHBIMHU | (YIJICBOABL, JKUPBI, OCNKH), MOHOMEp, MOJUMED,
y4eOHBIMH MO3HABATEJIbHBIMH | CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE
AeHCTBUAMM: COCIVHEHUSA, KDPHUCTAIMYECKas  PEIIETKa,  THIIbI
a) 0a3oBble JIOTHYECKHE ACHCTBHA. | XUMHUYECKHX peakuuit (OKHCITHTENbHO-
- CaMOCTOATENBHO (POPMYIHPOBATH U | BOCCTAHOBUTENBbHBIE, 9K30- U  JHIOTEPMHYECKHUE,

peaKuuu MOHHOTO OOMEHa), PacTBOp, JNEKTPOIHTHI,
HEDJIEKTPOJIUTHI, SNEKTPONUTHYECKAs AUCCOLUALHUS,
OKHCJIUTENb, BOCCTAHOBHUTENb, CKOPOCTh XHUMHUYECKOM
pCaKHI/II/I, XUMHYCCKOC paBHOBCCI/IC), T€0pI/II/I 1 3aKOHBI
XUMHUYECKOTO
BEIIIECTB AM.

HIEKTPOJIUTHYECKON JTUCCONMAIINK, TMEPUOANYECKUI

3akoH JI.M. MenpeneeBa, 3aK0H COXpaHEHHS MacChl),

(Teopus CTPOCHHMS  OpPraHMYECKUX

Bytneposa, Teopus

3aKOHOMCPHOCTH, CUMBOJHYECKAN  S3BIK XUMHHU,

(axTomoruyeckue CBEIEHHS O CBOICTBAX, COCTABE,

OJY4YCHUU 14 0e3omacHOM HCIOJIb30BaHUN

Ba)KHEHIITNX HCOPraHM4YCCKUX W  OPraHHUYCCKHUX

BEIIECTB B OBITY U MPAKTUYECKON [EATEIbHOCTH

4eJI0BEKa;
- yMeTb BBIABIATH XAapaKTEPHbIE IIPU3HAKU U
B3aUMOCBA3b  M3YYEHHBIX IIOHATHH, IPUMEHATH

COOTBECTCTBYIOIIHME MOHATHA MPU ONKMCAHUU CTPOCHUSA
1 CBOMCTB HCOPTaHMYCCKUX W OPraHUYCCKUX BEIICCTB
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- pa3BUBaTh KPEATHBHOE MbILLICHUE
NpU PENICHUH KU3HEHHBIX TPoOIeM
0) 0a3zoBbIE
JeiicTBHA:

HCCIe10BATCIbCKHEC

- BJIAJICTh HaBbIKaMHU yLIC6H0'

UCCIIEN0BATENbCKOM ¥ HPOEKTHOM
JeATEIbHOCTH, HaBBIKAMHU
pazpelueHus npobuem;

- BBIABJIATH IIPUYMHHO-CIIE/ICTBEHHBIE
CBA3M M aKTyalM3UpOBaTh 3aj1ady,
BBUIBUIaTh TUIIOTE3y €€ pELICHU,
HaXOJUTh apryMEHThI s
JI0Ka3aTeIbCTBA CBOMX YTBEPKICHMUH,
3aJ]aBaTh IApaMeTpbl M KPUTEPHU
peleHus;

- AHAJIU3UPOBATH MOJYUYCHHBIC B XOAC

peuIeHus 3alauyn PE3YJIbTATHI,
KPATUYCCKHU OLICHUBATh HX
AOCTOBCPHOCTD, MIPOrHO3MpPOBATH

M3MEHEHNE B HOBBIX YCIIOBHSAX;
- yMeThb TIEPEHOCHTh 3HAHHUA B
MO3HABATENbHYI0 M MPAKTUYECKYIO
00J1aCTH XKU3HECATEILHOCTH,

- YMETh WHTETPUPOBATH 3HAHUA W3
pa3sHBIX IPEIMETHBIX 00J1acTel;

- BBIJIBUTaTh HOBBIE UJIEH, TIPEIarath
OpUTHHANBHBIE TIOJXO/IBI U PEIICHHUS;
- CIIOCOOHOCTh MX UCIIOJB30BAHHUS B
[I03HABATEILHOM U COIMATBHOM
MPAKTHKE

¥ UX TPeBpalCHUM; BBISABIATH  B3aUMOCBA3b
XHUMUYECKHX 3HAHUi c MOHATHAMH u
NPEeACTaBICHUAMU  APYTMX  €CTECTBEHHOHAYUHbIX
TNPEIMETOB;

- YMETb HUCHOJb30BaTh HAUMEHOBAHUS XUMHYECKHX
COEIMHEHUH MEXIYHApOJHOTO COK3a TEOPETHUECKOH
¥ TpPUKIAJHOM XMMHM M TpPHBHAJbHBIC Ha3BaHUA
Ba)KHEHMIIMX BEIIECTB (ITHIIEH, alleTUIIEH, TIIULEpHUH,
denomn, bopmanpaeru, yKCycHas KHCIOTA, TIIHIHH,
yrapHblid Ta3, YIVIEKUCIbIA Ta3, aMMHAK, TalleHas
M3BECTb,
ApYTHX), COCTaBIATH (HOPMYJbl HEOPraHUYECKUX U
OPraHMYECKHX BEIIECTB, YPABHEHHS XHMHYECKHX
peakuui, OOBACHATH HUX CMBICK;

HErameHasas Hu3BCCTb, IIMThEBAA COJa U

MNOATBCPKAATD

XapaKTEepHblE  XMMHYECKHE  CBOMCTBA  BEILIECTB
COOTBETCTBYIOIMMH OJKCIICPUMEHTAMH U 3alUCAMU
YPaBHEHUI XUMUUYECKHUX PEAKLIUH;

- YMETb YCTAQHABJIUBATh NPUHAIICKHOCTh H3y4EHHBIX
HEOPraHMYEeCKUX W  OPraHHYeCKHX BEIIECTB K
OIpPENENCHHBIM KJIacCaM M TpYyNIaM COCAMHEHUH,
XapaKkTepU30BaTh UX COCTAB U BAKHEUILINME CBOMCTBA;
ONpeneNaTh BUBI XUMHYECKUX CBS3eH (KOBaNEeHTHas,
MOHHAA,

MeTaJllnyeckas,  BOJOpOJHAA),

peleToK

THUIIBL
KPUCTATITMYECKHX BEIIECTB;
KJIacCU(DUIUPOBATH XUMUIECKHE PEAKIINH;

- copMupoBaTh MPEJCTABICHUSL: O MaTEPUATBHOM
€IMHCTBE MHUPA, 3aKOHOMEPHOCTAX U MO3HABAEMOCTH
ABJICHUI TPUPOJBI; O MECTE W 3HAUYCHUM XUMHUH B
CHUCTEME €CTECTBEHHBIX HAYK U €€ POJIH B 00eCTICUeHUH
YCTOWYMBOrO PA3BUTUS YENOBEUYECTBA: B PEILECHUU
npo0JeM HKOJIOTUYECKOH, SHEPTeTUYECKOH H MUIEBOI
0€30MacHOCTH, B PAa3BUTHH MEIUIUHBI, CO3JIaHUH
HOBBIX MAaTE€pUaOB, HOBBIX MCTOYHHMKOB SHEPIUH, B
o0ecreueHnt PalMoHAIBHOTO MPHPOONONB30BAHMUS,
B (DOpPMUPOBAHNU MUPOBO33PEHHUS U 001IeH KyTbTyph
YyeloBeKa, a TakXkKe JKOJOTHYECKM O00O0CHOBAHHOTO
OTHOLIECHHUS K CBOEMY 3JI0POBBIO U TIPUPOJHOMN CpPEIIE;
- BJIQJIETh CHCTEMOM XMMUYECKHX 3HAHMH, KOTOpas
BKIIIOYACT: OCHOBOIIOJIAraloII1e MOHATHS
(IOTIOMHUTENBHO K CHCTEME TMOHATHH 0a30BOTO

YPOBHS) - M30TOMbI, OCHOBHOE M BO30YXKACHHOE

COCTOSIHME ~ aTOMa,  TMOpMAM3ALMS  ATOMHBIX
opburaneii, xumnueckas cBasb ("T " u "', KpaTHBIE
CBS3M), MOJpHAas KOHLEHTpalus, CTPYKTypHas

(opmyna, uzomepus (CTpyKTypHas, reoMeTpHuecKas
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(uuc-TpaHc-u3oMepus), TUMBl XUMUYECKUX pEaKIuii
(roMo- 1 reTeporenHsie, 00paTuMble U HEOOPATHMBIE),
pacTBOpbl  (MCTUHHBIE, JMCHEPCHBIE  CHCTEMBI),
KPUCTAILTOTUIPATHI, CTETeHb JIUCCONMAIIHH,
3JIEKTPOIIU3, KPEKUHT, pU(OPMUHT); TEOPHH 1 3aKOHBI,
3aKOHOMEPHOCTH, ~ MHPOBO33PEHYECKHE  3HAHUS,
Jexamue B OCHOBE IOHUMAHUA INPUYMHHOCTH U
CUCTEMHOCTH XHUMHYECKUX SBIICHUH, COBPEMEHHBIE
NpeJCTaBIECHUS! O CTPOCHMH BElIECTBA HA aTOMHOM,
MOJNEKYISIPHOM U HA[MOJEKYIIPHOM  YPOBHSX;
TNPEICTABICHUS O MEXaHU3MaX XUMHUECKUX PEaKInii,
TEPMO/IMHAMUYECKUX I/I KMHETHYECKUX
3aKOHOMEPHOCTSIX HUX MPOTEKAHUS, O XHUMUYECKOM
paBHOBECHH, JUCTIEPCHBIX cucTeMax,
(akTonmormyeckue cBeaeHHS O CBOWCTBAX, COCTaBe,
MONyYeHUH ¥ 0€30MaCHOM  HCIONb30BAHHH
BAKHEHIIMX  HEOPraHMYeCKUX W  OPraHMYecKHx
BEIIECTB B OBITY M INPAKTUYECKOH [E€SATENBHOCTH
YeJIOBeKa; OOMIMX HAYYHBIX TPUHIUIIAX XUMHIECKOTO
NPOM3BOJCTBA (HA TpPUMEpEe MPOU3BOACTBA CEPHOH
KMCJIOTBI, aMMHAKa, METaHoJIa, nepepaboTku HedTn);
- yMeTb TIPOBOAUTH pAacyeThl IO XUMHYECKUM
GopMynam W ypaBHEHHSM XUMHYECKHX PEaKIUi ¢
HCTIONE30BaHNEM  (DM3MYECKUX BEIMYMH  (MAcCHl,
o0bema rasos, KOJINYECTBA BELIECTBA),
XapaKTepU3YIOLUX BEIIECTBA C KOJIMYECTBEHHOM
CTOPOHBI: PAacyeTbl 10 HAXOXKIEHHIO XHUMUYECKOH
GopMynel  BemiecTBa; pacueThl Macchl  (00Bema,
KOJIMYECTBA BEIIECTBA) MPOJYKTA PEAKLHU, ECITH OTHO
M3 MCXOAHBIX BELIECTB JAHO B BHJE pacTBOpa ¢
OIpPENENICHHOM MAacCOBOM  JOJIEd  PacTBOPEHHOIO
BEIECTBA WM JaHO B M30BITKE (MMEET MPHMECH);
pacyeTl MaccoBOW WM OOBEMHOM JOJM BBIXOZA
NPOAYKTAa pEaKIMH; pacyeTsl TEIIoBOro 3ddexra
peaxiuii, 00beMHBIX OTHOIIEHUH ra30B;

- yYMeThb BBIABIATH XapaKTepHblE MPHU3HAKH U
B3aMMOCBSI3b  W3YUYEHHBIX MOHATUH, TNPUMEHATH
COOTBETCTBYIONIUE TOHATHS MPU ONMMCAHAM CTPOCHHUS
¥l CBOICTB HEOPTAHUYECKHX M OPraHWYEeCKUX BEIICCTB
M HUX [PeBpalleHHil; BHIABIATH  B3aUMOCBS3b
XHUMUYECKHX 3HaHUH c TOHATHAMH I/I
NPEACTaBICHUAMU [JPYrUX MpeAMeToB i Ooiee
OCO3HAHHOTO MOHMMAHHS U OOBACHEHHS CYIIHOCTH
MaTepuaqbHOrO0  €IWHCTBA  MHUPA;  HCIOIH30BATh
CUCTEMHbIE XUMHYECKHE 3HAHHA 171 OOBSACHEHUA U
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MPOTHO3UPOBAHUS SBIICHUH, MMEIOIINX
€CTECTBEHHOHAYYHYIO PUPOLY;

- YMETb HUCIOJb30BaTh HAUMEHOBAHUS XUMHYECKHX
COEJIMHEHNI MEKTYyHApPOIHOTO COH3a TEOPETUUECKON
¥ TPUKIAIHOM XVMHM W TPUBHAJIbHBIC HA3BaHWS
BEIIECTB, OTHOCANIMXCA K M3yYEHHBIM KJIaccam
OpraHM4ecKHX ¥ HEOPTaHWYECKUX COCAUHEHHI;
HCTONBb30BaTh ~ XMMUYECKYHD  CHMBOJHUKY U
COCTaBJICHHSA (OPMYJT HEOPraHWYECKHX BEIIECTB,
MOJICKYJSAPHBIX W CTPYKTYpPHBIX  (Pa3BepPHYTHIX,
COKpAIIEHHBIX U CKENETHBIX) (HOPMYN OpraHMIECcKHX
BEIIECTB;  COCTABIATh  YPABHEHHS  XUMHYECKHX
peakuuii ¥ pacKpbIBaTh HX CYIIHOCTh: OKUCIUTENBHO-
BOCCTAHOBHUTETbHBIX peaxIuit MOCPEICTBOM
COCTaBJICHHS DJIEKTPOHHOTO OanaHca 3THUX PEaKIHi;
peakuuii MOHHOTO OOMEHa MyTeM COCTaBJICHHUS WX
MOJHBIX ¥ COKPAIICHHBIX HOHHBIX YpaBHEHHUH;
peaKI|ii THAPOIH3a, PEAKIMH KOMILIEKCO00pa30BaHuUs
(Ha TmpuMepe THAPOKCOKOMIUICKCOB IIMHKA H
ATIOMUHHS ); TIOATBEPIKIATH XapAKTEPHBIE XUMHUECKHE
CBOWCTBA BELIECTB COOTBETCTBYIOIMMHU
SKCTIEPUMEHTAMH U 3aTUCAMH YPABHEHUH XUMHUYECKIX
peaxuuii;

- yMeThb KIAacCU(PUIMPOBATh HEOPraHUYECKHE U
OpPraHMYECKHE BEHIECTBA U XUMUUYECKHE PEAKIHH,
CaMOCTOSITENFHO BHIOUPATh OCHOBAHHS U KPUTEPUH
g KIaccUDUKAMM  HM3YYaeMbIX — XUMHYECKUX
00BEKTOB; XapaKTEePH30BaTh COCTAB M BAXKHEUIIHE
CBOMCTBA BELIECTB, MPUHAIEKAIINX K OTPEIEICHHBIM
KJIaccaM | TPYIIaM COeAUHEeHHH (IPOCThIe BENIECTBA,
OKCHJIBI, THAPOKCHIbI, COJH; YIJIE€BOJOPO/BI, TPOCTHIE
3hupbl, COUPTH, (EHONBI, AaNBJICTHABl, KETOHBI,
KapOOHOBBIE KHCJIOTHI, CJIOXKHBIC OJ(UPHL, KHUPHI,
yIJEBOABI,  aMHHBI,  AMUHOKHUCIOTBI,  OENKH);
MPUMEHSTH 3HAHUS O COCTABE M CBOMCTBAX BEIIECTB
AN OKCTIEPUMEHTANbHOW  TMPOBEPKM  THUIOTE3
OTHOCHTENBHO  3aKOHOMEPHOCTEH TMPOTEKAHUS
XUMHYECKHX ~ PEAKIUd W TPOTHO3HPOBAHHUS
BO3MOKHOCTEH UX OCYIIECTBICHUS;

- yMeTh TOATBEPKIAaTh HA KOHKPETHBIX MpHUMEpax
XapakTep 3aBHCHMOCTH PEaKIHOHHOH CIOCOOHOCTH
OpraHM4eCcKHX COEJMHEHUH OT KPAaTHOCTH M THUIA
koBanentHol cBs3u (" " u "), B3aMMHOIO BIMSHHS
aTOMOB U TPYII aTOMOB B MOJIEKYJax; a Takke OT
0COOEHHOCTEH peann3aluy Pa3NUYHBIX MEXaHM3MOB
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IPOTEKAHUS PEAKLIUI;

- yYMeThb XapaKTepH30BaTh »3JEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30Y)XJIEHHOM COCTOSHHM) U
MOHOB XMMHYECKHX DIEMEHTOB 1 - 4 mepronoB
[Tepuopnueckoir cucremsl (.M. MenpeneeBa u ux
BAJIEHTHBIC BO3MOXKHOCTH, MCIOJNB3YS MOHATHSA S,
"p", "d-amekTpoHHBIC" OpOHMTANH, OSHEPreTHYECKUE
YPOBHH; OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XMMHYECKHX JIIEMEHTOB M 00pa3yeMbIX UMH

COCIAMHEHUH 110 IEPUOZAM U TPYIIIaM;

OK 02.
Hcnonp3oBarh
COBpEMEHHBIE
cpelncTBa
TIOUCKA,
aHaIM3a u
MHTEpIpeTalH
i
HH(OpMaIKH,
I/I
MH(OPMAIINOH
HbIE
TEXHOJIOTUH
s
BBINOJTHEHUS
3a1aq
npogeccuonan
BHOU
JeSTENbHOCTH

B o0sacTH LEHHOCTH HAy4YHOIO
MO3HAHUA:

- c(hopMUPOBAHHOCTh
MHUPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO  Pa3BUTHA
HAayKM M OOIIECTBEHHOH INPAKTHKH,
OCHOBAaHHOTO Ha JHMAllOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOETO MECTa B IOJNHMKYJIBTYPHOM
MHpE;

- COBEpPIICHCTBOBAHUE S3BIKOBOM U
YUTATENbCKOU KaK
CpeacTBa  B3aMMOJECHCTBUS  MEKIY

KYJIBTYPBI

JIFOAbMHU U IIO3HAHUA MHUPA,

- OCO3HaHME IEHHOCTH HAyYHON
JACATCIIBHOCTH, TOTOBHOCTH
OCYILECTBIIATH IPOEKTHYIO u
UCCIIEOBATENbCKYI  JEATEIbHOCTh
VH/IMBUTYalbHO U B TPYIIIIE;
Onaagenue YHHBepCAJIbHbIMH
y4eOHbIMU NMO3HABATEIbHBIMH
JAefHCTBUSIMU:

B) pabota ¢ undopmanueii:

- BJIAJETh HAaBbIKAMH TONYYEHUS
MHQOpMallMK U3 UCTOYHUKOB Pa3HBIX
TUTIOB, CaMOCTOSITENBHO

OCYLIECTBIIATh MOKCK, AHAJIN3,
CHCTEMATH3AIlMI0 W HMHTEPIPETAIHIO
MH)OPMAIINK  PA3NUYHBIX BHUIOB H
(GopM mpencTaBiIeHNS;

- CO3IaBaTb TCKCTBI B PA3JIMYHBIX
GopmaTax ¢ y4eTOM Ha3HAYCHHS

MHQOPMAINK U TIENEBOH ayIuTOpuH,

- yMeTh IUIAHUPOBATH W BBITIOJHATH XUMHUYECKUIL
SKCIIEPUMEHT (TIPEBPAIlCHNUsS OPTaHMYECKUX BEIIECTB
IpU HAaTPeBaHUHM, NIOJTyYEHUE ITUIICHA U U3YUYEHHUE €T0
CBOWCTB, KAa4eCTBEHHbIE pEAKIUM HA aAlbJETUJIBI,
KpaxMaJl, YKCYCHYIO KHUCJIOTY; A€HaTypanus OelKoB
NpU  HATPEeBaHWM, IIBETHBIE pEAKIUH  OEINKOB;
MPOBOJITH PEAKIINH HOHHOTO OOMEHA, OMpEIeNsTh
Cpely BOJHBIX PAaCTBOPOB, KAUECTBEHHbIE PEAKIIUH Ha
cynbgar-, kKapOoHAT- W XJIOPUI-aHHOHBI, HA KATHOH
AMMOHWS; peIIaTh AKCIEPUMEHTAIbHBIC 3a7aud O
temaM "Metamer" u "Hemerannsr") B COOTBETCTBUY €

MPaBUIIAMH TEXHUKH 0€30MacHOCTH MPU 00PAIEHUH C

BElIECTBAMH M J1a0OpaToOpHBIM  000pYI0BaHUEM;
TIPEeJCTaBIIATh Pe3yJIbTaThl XUMHYECKOTO
JKCTiepuMeHTa B (opMe  3amucH  ypaBHEHHH
COOTBETCTBYIOIIMX  peakuuid U  (opMynupoBath

BBIBOJIBI HA OCHOBE 3TUX PE3YJbTATOB;
- YMEeTh aHANM3UPOBATh XMMUYECKYI0 MH(OPMAIHIO,
NOJNYYaeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpEACTB
MaccoBoi HH(opmanuu, cetb HTepHET U Apyrue);

- BIIaJIETh OCHOBHBIMM METOJAMH Hay4YHOTO TO3HAHUS
BENIECTB M XMMUYECKHX sBIeHUH (HabmojeHue,
M3MEpEHHe, IKCIEPUMEHT, MOJIETUPOBAHHE);

- yMeTb TIPOBOAUTb pacyeThl IO XUMHYECKUM
GopMmynaM M ypaBHEHHSAM XHMHUYECKMX pEaKUuil ¢
HCIIOJIb30BAaHHEM (msnyeckux BEJINYMH,
XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOpOHBI: Macchl, 00beMa (HOPMAalbHbIE YCIOBHSA)
ra3os, BEIECTBA;

CAUCTCMHBIC XUMHUYCCKUC 3HAHUA [JId MPUHATHA

KOJINYECTBA HCIIOIb30BaTh
pelIeHU!I B KOHKPETHBIX JKU3HEHHBIX CHUTYaLUsX,
CBA3AHHBIX C BEILECTBAMU U UX IPHUMEHEHUEM;

- YMETb CaMOCTOATENbHO IIAHUPOBATH U NPOBOAUTH
XUMHYECKUH SKCIIEPUMEHT (TIONYYeHHE M H3yYeHHe
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hopmy
HpGI[CTaBJIeHI/IH n BI/I3yaJII/I3aI_II/II/I;

BBIOWpAs ~ ONTUMAJBHYIO

- OLICHUBATh JIOCTOBEPHOCTb,
uHpopmanuu,  ee
COOTBCTCTBHUEC MIPABOBBIM U MOPAJIbHO-

JIETUTUMHOCTD

3THYECKUM HOpMaM;
- HCIOJIb30BaTh CpeAcTBa
MH(OPMAIOHHBIX |

KOMMYHUKAIIUOHHBIX TEXHOJIOTHH B

pCHIeHI/II/I KOI'HUTUBHBIX,
KOMMYHI/IKB.TI/IBHLIX n
OpraHHU3aIMOHHBIX 3a/1a4 c
coOIroIeHNEM TpeboBaHMi

9ProHOMUKH, TEXHUKHU 6630HaCHOCTI/I,
pecypcochepexeHus,
NpaBOBBIX U 3TUYCCKHUX HOPM, HOPM
MH(OPMALMOHHOI 6€30MacHOCTH;

TUTUCHBI,

- BJIaJIeTh HAaBBIKAMH PACIIO3HABAHHS
¥ 3aIUThl HHQOpMALHH,
MH(OPMALMOHHOI Oe30macHOCTH
JUYHOCTH,

CBOMCTB HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB,
KaueCTBEHHBIC PEAKIMH YTJIEBOJIOPOAOB Pa3IMYHBIX
KJIACCOB M KHMCJOPOACOAEPKAIIMX OpraHMYecKux
BEIIECTB, PEHICHHE OJKCIEPUMEHTANBHBIX 3a1ad IO
PacTo3HABAHUI0 HEOPTAaHHYECKUX M OPraHMIECKHX
BEIIECTB) C COONIOJEHMEM TIpaBMil 0e€30MacHOro
oOpaiieHuss ¢  BeUIeCTBAMH M J1aDOPaTOPHBIM
000py10BaHUEM, (GopmynupoBath enu
MCCIENIOBAHNSA, MPENOCTABIATh B PA3MHYHON (opme
pe3yibTaThl  OKCNEPUMEHTa,  AHATM3UPOBATH U
OIICHUBATh HX JJOCTOBEPHOCTD;

- YMETb OCYLIECTBIIATH L€JIEHANPABICHHBIH MOUCK
XMMUYECKOH MH(POPMALMU B PA3IMYHBIX HCTOYHHKAX
(Hay4gHas W y4eOHO-HAydYHas JUTEpaTypa, CPEACTBa
MaccoBoil mH(popMmanuu, cetb MHTepHeT u apyrue),
KPUTHYECKH

I/IH(I)OpMaI_II/I}O, nepepa6aTLIBaTL €€ U UCII0Jb30BATh B

aHAIU3UPOBATh XUMHYECKYI0
COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3a1auei;

- BJJIETh CHUCTEMOW 3HAHMH O METOJAX HAy4YHOIO
MO3HAHUS SABICHUN TPUPOJIBI,
€CTECTBEHHBIX HAyKaX M YMEHHUSAMHU NPUMEHATh 3TH
3HAaHUS TPH IKCIEPUMEHTAIbHOM  HCCIIEOBAHUH

HUCIOJIB3YyCMBIX B

BCIICCTB U IJIA O0BSCHEHNI XUMHYECKUX HBHGHHﬁ,
IpUpo/Ie
JCATCIIBHOCTU YCJIIOBCKA U B HOBCGHHGBHOﬁ KU3HU,

HMCIOIHUX MECTO B HpaKTH‘IGCKOﬁ

OK 04.
SddexTuBHO
B3aMMO/ICHCTB
OBaTh U
paboTath B
KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOPa3BUTHIO,
CaMOCTOSTEILHOCTH n
CaMOOIIPE/IENIEHUIO;

-OBJIaJICHHE HaBbIKAMHU Yy4eOHO-
HCCJIeIOBATEILCKOM, MPOEKTHOMN 1
COLIMATIBLHOM ICATEIHLHOCTH;
OBaanenue YHUBEPCAJIbHBIMH
KOMMYHHUKATHBHBIMH J1eCTBUSIMH:
0) coBMecTHAsI 1esITe/IbHOCTD.

- TOHMMAaTh W  HCIHONB30BAaTh
MPEUMYIIECTBA KOMaHHOMH u
WHTUBHIYaTbHON paboTH;

- TpUHUMAaTh [EId  COBMECTHOU
NEATeTbHOCTH, OPraHH30BBIBATH U

KOOP/MHUPOBATh JAEHCTBUS 1O €€

JNOCTHKEHHMIO:  COCTaBIATH  IUIAH
JEUCTBUM, pACIpeneliaTb pold ¢
y4eTOM MHEHUH Y4aCTHUKOB

00CyXkHaTh pe3yJbTaThl COBMECTHOM
paboTHr;

- YMCTb MJIAHUPOBATH W BBINIOJHATH XUMHAYECKUN
SKCTIEPUMEHT (TIPEBPAIICHUS OPTAaHMYECKUX BEUIECTB
IpY HArPEBAHUHY, MIOJYYEHUE STUICHA U U3YYECHHE €T0
CBOMCTB,
KpaxMmaln, YKCYCHYI0 KHCJOTY; JeHaTypauus OemKoB

KaQUCCTBCHHBIC PCAKIUNA Ha aJIbACTUIBI,

MpU  HATPeBaHWM, IIBETHBIE pEaKIUH  OEINKOB;
MPOBOJUTH PEAKI[MM HOHHOTO OOMEHa, OMpeIelsTh
Cpe/ly BOJHBIX PAaCTBOPOB, KAUECTBEHHbIE PEAKIIUH HA
cynbgar-, kKapOoHaT- W XJIOPUI-aHHOHBI, HA KATHOH
AMMOHWS; peIIaTh AKCIEPUMEHTAIbHBIC 3a7aud IO
temaM "Metamer" u "Hemerannsr") B COOTBETCTBUY €

TPABUIIAMH TEXHUKH 0€30MaCHOCTH MPU 00PAIEHUH C

BEIIECTBAMH M J1a0OpaToOpHBIM  000pY/0BaHHEM;
TPEeCTABIATh Pe3yIbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3almucu  ypaBHEHWH
COOTBETCTBYIOIIMX  peakuuid U  (opMynupoBath

BbIBOJIbI HA OCHOBC 3THUX PE3YJIbTATOB,
-YMCTb CaMOCTOATCIIBHO IUIAaHUPOBATHL U INMPOBOIUTH
XMMHYECKHUH IKCIICPUMCHT (HOJ'Iy‘ICHI/IC n U3Y4UYCHUC

CBOMCTB HCOPTaHWYCCKUX U OPTaHUYCCKUX BECIICCTB,
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- KOOPJMHHMPOBATb W  BBIIOJHATH
paboty B
BUPTYaJIbHOTO M KOMOMHHPOBAHHOTO
B3aHMOJICHCTBHS,

YCIOBHAX  PEalbHOrO,

- OCYIICCTBJIATD IMO3UTHUBHOC

CTPATETHYeCKOe  IMOBEJCHHE B
Pa3NUYHBIX CHTYyalUsX, TPOSBIATH
TBOPYECTBO M BOOOpaXKEHUE, OBITH
MHHUIAATHBHBIM

Osnajenne YHUBePCAJIbHBIMH
peryJasiTHBHbIMH e CTBUSIMMU:

r) NpUHSATHE ce0si M APYTUX JIHO/Ieii:
- MPUHUMATh MOTHBBI U apTyMEHTHI
APYTHX  JHoJen aHanu3e

Pe3yIbTaTOB JESATENbHOCTH;

npu

- MpHU3HABaTh CBOE MPaBO U IPaBo
JPYTHUX JI0JIEH Ha OMHOKH;

- pa3BUBaTh CIIOCOOHOCTH TIOHMMATh
MHUD C TIO3UIINU IPYTOTO YETOBEKA,

KaueCTBEHHBIC PEAKIMH YTIEBOJIOPOAOB PA3IHUHBIX
KIacCOB M KHMCIOPOACOAEPKAIIMX OpraHMYecKux
BEIIECTB, PEHICHHE JKCIEPUMEHTANIBHBIX 3a1ad [0
pacro3HABaHHUI0 HEOPTAaHWYECKUX M OPTaHMYeCKHUX
BEIECTB) C COONIOJICHHEM TpaBWiI 0€30MacHOro
oOpamieHuss ¢  BEUIECTBAMH M J1aDOPaTOPHBIM
000pyI0BaHUEM, (GopmynupoBath 1enu
MCCIICNIOBAHNS, MPENOCTABIATh B PA3IMYHON (opme
pe3ymbTaThl

9KCIICPUMCHTA, AHATU3UPOBATH "

OIICHMUBATH UX JOCTOBECPHOCTD,

OK 07.
CogelicTBoBaT
b COXPaHCHHIO
OKpYKaroIen
Cpebl,
pecypcocoepe
KCHHIO,
TIPUMEHSTH
3HaHUA 00
M3MEHEHUH
KITMAaTa,
TIPUHIIATIBI
OepeKITUBOTO
TPOU3BOJICTBA,
3 PeKTUBHO
TIEHCTBOBATE B
4pe3BbIYANHBIX
CUTYAIHAX

B o0s1acTH 3K0JI0rHYECKOT0
BOCIIMTAHHS:

- chopMHpPOBAHHOCTD PKOJOTHYECKOM
KyIBTYpEI,
COIIMATBHO-9KOHOMHYECKHX

IIOHUMAHUEC BJIMAHUA
TIPOLIECCOB HA COCTOSIHUE MPUPOTHOH
0CO3HaHHE
Xapaxrepa

U COIMATBbHOM Cpelbl,
II100aJIbHOTO

9KOJIOTMYECKHUX TIPodIIeM;
- IUIAHUPOBAHUE M OCYLIECTBICHUE
JEUCTBUI B OKpyXkarollei cpene Ha
OCHOBE 3HAHWS LEJIed yCTOMYUBOTO
Pa3BUTHS YEIOBEYECTBA,;

JCHCTBHH,

AKTUBHOC HCIIPUATHEC

NPUHOCSAIIMX  BPeJ
cpene;

- yMEHHE

OKpYXKaromen

MPOTHO3UPOBATH
HEONAronpusTHbIE  JKOJNOTUYECKHE
MOCJIEICTBUS OpEATPHUHUMAEMBIX
NEHCTBUM, IPEAOTBpAIIATD HX;

- paCUIMpEHHE OIBITA NEATEIBHOCTH

3KOJIOTUYECKOM HaNpaBIeHHOCTH;
- OBJIAJICHUE HaBBIKAMU y4eOHO-

UCCIIEJ0BATENbCKOM, TIPOEKTHOW U
COITMAIBHOM JIeITENbHOCTH,

- chopMHpOBaTh TpPENCTABICHUS: O XUMHYECKOIl
COCTABJISIOIIEH €CTECTBEHHOHAYYHOU KapTUHBI MHPA,
pojin XUMHUHA B [O3HAHUH SIBJICHUA Opupoanl, B
(opMUpOBaHUM MBIIIEHUS U KYJIbTYpPBI IHYHOCTH, €€
(yHKIIMOHABHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelleHUs MpPaKTUYECKUX 3a/ad U DKOJNOTHYECKH
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[0pPOBBI0 U
IPHUPOJTHOM CPEJIE;

- yMeThb coOMIoaTh  TpaBuUiIa  JKONOTHYECKH
11eecoo0pa3Horo TOBEIEHHS B OBITY W TPYAOBOIi
JEATENbHOCTH B LIEJISAX COXPAHEHHS CBOETO 3/[0POBbS U
OKpYyKaroIen Cpelbl;
OIIaCHOCTH BO3H€ﬁCTBHH Ha JKMBBIC OpPraHU3MBI

IPUPOAHON YUYUTHIBATH
onpe;[eneHHHx BCIICCTB, IOHMMAas CMBICJI ITOKa3aTCIA
TNpeeIbHOM IOMyCTUMON KOHIICHTPAI[HH;

- yMeTh MPOTHO3MPOBATH, AHATU3UPOBATH M OLICHUBATh
0e3omacHOCTH

c MTO3UIINI JKOJIOTMUECKOH

MOCTeNCTBHS ~ OBITOBOH M MPOU3BOACTBEHHOM
JeATENbHOCTH YEeNOBEKa, CBSA3AHHOU C mepepaboTKoi
BEIECTB; MCIOJIb30BATh MOMYYEHHbIC 3HAHHUS I
NPUHATHA  TPAMOTHBIX  pelleHui  mpolOieM B
CUTYalUsX, CBA3aHHBIX C XUMHUEH;

- YMETb OCO3HABaThb ONACHOCTb BO3ACHCTBUA Ha
KUBBIE  OPraHU3MBl  OIPEIEICHHBIX

I[IOHUMas CMBICJI I10Ka3aTCiid

BELIECTB,
MpeeNbHOMN
JOTyCTUMOM  KOHLIEHTPAIUH,

U IOACHATH Ha

11




npuMepax CI0CO0BI YMEHBILIECHUS U
NPENOTBPAILECHUS. MX BPEIHOTO BO3JEUCTBUS Ha

OpraHusM 4€JIOBEKa.

MK 2.7.
[IpoBomuTh
TIOYBEHHYIO U
PACTUTENBHYIO
JIMarHOCTHKY
UTaHUSL
pacTeHui

B o6nacTu Tpy10BOr0 BOCIUTAHHUS:
-TOTOBHOCTh K aKTUBHOU

JACATCIIBHOCTH TEXHOJOTHYECKOH |

COLMAIIBHOM HaIpPaBIEHHOCTH,
CIIOCOOHOCTB MHUIUUPOBATS,
IJIaHWUPOBATH )44 CaMOCTOATCIBbHO

BBINIOJIHATH TAKYIO J€STEIbHOCTD;
-uHTEpeC K chepe nmpodeccuoHabHOM

NeATETHHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIA  BBIOOp  Oymymieit
npopeccun M peanu30BbIBATH

COOCTBCHHEIE JKH3HCHHbIE I1JIaHBI,
B
BOCIIMTAHUA:

o0J1acTH JKO0JIOTHYECKOro
-chOPMUPOBAHHOCTH IKOJIOTUUYECKOH
KYJIBTYPB,
COLMAIBHO-3KOHOMUYECKUX

MPOIIECCOB HA COCTOSIHHE MPUPOTHON

ITOHUMAaHHEC BIIMSAHUA

U COILMANBHOM Cpelbl, OCO3HAHHE
r100a1bHOTO XapakTepa
9KOJIOTMYECKHUX TIPoOIeM;

-aKTUBHOE  HENPHUATHE  JICUCTBUH,
OPUHOCAIIUX  BPEA  OKpYyXkaromen
cpere;

-yMeHuUe MPOTHO3UPOBATDH
HEONAarompusATHBIE  IKONOTHYECKHE
HOCJIENCTBUS HpEANPUHUMAEMBIX

JEWCTBHH, TIPEAOTBPAILATD HX;

- YMeTh NpOBOAUTH ArpOXMMHUYECKUI aHATIH3 [IOYB.

-ChopMupoBaTh YMEHHS 0CO3HABATH OTMIACHOCTH
BO3/ICHCTBHS HA XHUBBIE OPraHU3MBI OTIPEIEICHHBIX
BEICCTB, TIOHUMAs CMBICTT TIOKA3aTeNIs MPEIeTbHON
HOHYCTHMOﬁ KOHICHTpAlWH, U MOACHATDH Ha
npuUMepax CrocoObl YMEHbBIICHUS U TIPEJOTBPAICHHUS
VX BPEITHOTO BO3/ICHCTBHS HA PACTEHHUSL.

Xumuueckoe o0CIefoBaHME TOYB HA COJEpIKAHHE
AOCTYIHBIX I paCTCHI/Iﬁ IIATATCIbHBIX 3JIEMCHTOB,
TyMyca, peakiuio MOYBEHHOTO PacTBOpA.
-OnpenensTsb KOJIMYECTBEHHOE CcoJIepKaHue
TIUTATENbHBIX BEIIECTB B TOYBAX.

-YcTaHaBIMBAaTEL COCTAaB XMMUYECKUX BCIUICCTB B
PacCTUTENLHOM OpTaHM3Me.

-OnpenensTs 00eCedeHHOCTh pacTeHHI
XHUMAYECKHMH 3IEMEHTAMH 110 UX XUMHUYECKOMY
COCTaBY C YUETOM OMOJOTHIECKUX 0COOCHHOCTEH
COpTa, TEMIIOB POCTA H MPOOIKUTEIBHOCTH
nepuoaoB BEreTannuu (BI/I3yaHBHaH JUarHoCTHuKa,

(1)I/I3I/I‘{CCK3}I )i XI/IMI/I‘ICCKaﬂ).

2.2. lnanupyemble IMYHOCTHDbIE Pe3yJIbTATHI PeaJu3aluu NPOrPpaMMbI BOCHUTAHUS

Kon JIN4HOCTHBIE pe3yaIbTaThl HPOrPAMMBI BOCIIUTAHHUS
JIMYHOCTHBIX
pe3yJbTaToB
peanM3auuu
NPOrpaMMBbl
BOCIIMTAHHUS
I'pazknanckoe BoCIMTaHHE
001a/1aTh OMBITOM TPAKIAHCKON COIMATIBLHO 3HAYMMOH JEATETLHOCTH (B YIEHUUECKOM
JIP 06 CaMOYTPaBJIE€HUH, BOJOHTEPCKOM JABUKEHUH, SKOJIOTUYECKUX, BOCHHO -IATPHOTHYECCKUX U
Jpyrue 00beANHEHNUSX, aKIUX, TPOrpaMMax)
ITaTpuoTHYECKOE BOCHUTAHHE
JIP 09 \ NPOSBIIATh JICSATENTbHOE IIEHHOCTHOE OTHOIIEHHWE K HCTOPUYECKOMY U KYJIBTYPHOMY
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HACIEAUI0 CBOETO W JApYrux HapoaoB Poccuu, TpaauuusMm, npa3aHUKaM, NaMATHUKaM
HapoZI0B, IPOKMBAKIIKMX B poHON cTpane — Poccun

JlyXx0BHO-HPaBCTBeHHOE BOCIIHTAHHE

JIP 13

NPOSBJIATH YBAKEHHUE K XKU3HU M JOCTOMHCTBY KaX/10T0 4eJI0BeKa, CB00o/e
MHPOBO33PEHUECKOT0 BHIOOPA U CAMOOIPEIENEHNUs], K PEACTABUTENAM Pa3IHIHbIX
3THUYECKUX TPYII, peuruit HapogoB Poccuy, MX HAlMOHATBHOMY JOCTOMHCTBY H
PEeNUTHO3HBIM YyBCTBAM € y4ETOM COOJIO/IEHHS] KOHCTUTYLIMOHHBIX ITPaB U cBOOOJ BCEX
rpaxian

JCTeTHYECKOE BOCIUTAHUE

dusznveckoe B

OCIIMTaHue, (])opanOBaHne KYJbTYPbI 3T0POBbSI H SMOITHOHAJIBbHOT0 6.]13FOI[0.]'ly'll/lﬂ

JIP21

NOHUMAIOIMI U BBIPAXKAIONIMI B TIPAKTUYECKOM JAEATENBHOCTU LEHHOCTD KU3HHU, 30POBbS
1 0e30MacCHOCTH, 3HAUEHUE TMYHBIX YCHINN B COXPAHEHUH U YKPETLICHUH CBOETO 3[0POBbS
¥ 3710pOBbSI APYTHX JIIOAEH

JIP 23

BBIPAXaTh Ha MPAKTUKE YCTAHOBKY Ha 30POBBIM 00pa3 *KU3HH (310POBOE MUTAHHE,
co0JII0/IeHN e THTUEHBI, PEXKUM 3aHATUIH U OTIbIXA, PETYIAPHYIO (PU3UUECKYIO AKTUBHOCTS ),
CTPEMHTHCS K PU3MIECKOMY COBEPIICHCTBOBAHUIO, COOMIONAIOIINIA U MTPOTaraHAuPYIOMINH
0e30macHbIi U 310POBBIN 00pa3 KU3HH

JIP 24

NPOSBJIATH CO3HATENBHOE U 000CHOBAHHOE HETPHUATHE BPEIHBIX MPUBBIYEK (KYpEeHHUH,
yHoOTpeOIeH s alKOT0JIs1, HAPKOTHKOB, JIOOBIX (HOPM 3aBUCUMOCTEH ), TECTPYKTHBHOTO
ToBe/IeHUs B o0mecTBe U U(poBoil cpejie, MOHUMAHKUE X Bpeaa 171 GU3nIecKoro u
TICUXHYECKOTO 37I0POBbS

TpynoBoe BocniuTanue

JIP 30

BbIpaXaThb OCO3HAHHYID TOTOBHOCTh K TMOJYYEHHIO MNPOQPEeCCHOHATHHOTO
0o0pa3oBaHus, K HEMPEPHIBHOMY OOpPA30BAaHUIO B TEUCHHME KU3HU KaK YCIOBUIO
ycnenHoi nmpodeccuoHaNIbHON 1 001ECTBEHHON ACSITEIbHOCTH

IK0J0rHYecKOe BOCIIUTAHUE

JIP 33

ACMOHCTPUPOBATH B ITIOBCACHUU C(bOpMI/IpOBaHHOCTL 9KOJIOTHYECKOI KYJbTYpPbI Ha OCHOBC
INOHUMAHKWA BIUAHKSA COUMAIbHO-3KOHOMUYCCKUX MMPOLECCOB HA MTPUPOAY, B TOM YMCJIC HA
r100aIbHOM YPOBHEC, OTBCTCTBCHHOCTD 3a JICHCTBUS B HpHpOZ[HOfI cpeac

JIP 34

BBIPAXKATDL ACATCILHOC HCIPUATHC HCﬁCTBHﬁ, IPUHOCAIIMX BPEa MPHUPOJC

JIP 35

NPUMCHATH 3HAHUA CCTCCTBCHHLIX U COLMAJIBHBIX HAYK I pa3yMHOIO, 6€pe)KHI/IBOI‘O
IPUPOAONOJIb30BAHUSA B 6BITy, 06H.[6CTBGHHOM IIPOCTPAHCTBE

JIP 36

MMETh M Pa3BUBATh ONBIT FKOJIOTMYECKH HATIPABIEHHOMN, IPUPOI00XPAHHOI,
pecypcocOeperaromieii 1eSTeabHOCTH, y4acTBYIOLIUI B €10 PHOOPETEHUH APYTUMU
JNI0JbMH

Heﬂnocm HAYYHOI'0 MO3HAHNUS

JIP 37

JeSTENbHO BRIPAXKATh MO3HABATEIbHbBIC HHTEPECHI B PA3HBIX MPEIMETHBIX 00JIACTAX C YUETOM
CBOUX MHTEPECOB, CMIOCOOHOCTEH, TOCTHKEHHUI

JIP 38

001a1aTh NPEACTaBICHUEM O COBPEMEHHOM HAyUHON KapTHHE MUPA, TOCTHKEHUIX HAYKU U
TEXHUKH, APTYMEHTUPOBAHHO BHIPAKATh MOHUMAHUE 3HAYECHUS HAYKH B KU3HU
poccuiickoro obmecTBa, obecredeHl ero 0e30MacHOCTH, TYMaHUTAPHOM, COIMAJIBHO-
SKOHOMHUYECKOM pa3Butuu Poccun

JIP 40

Pa3sBUBATh U NPUMCHATH HABBIKHA Ha6JIIOZ[CHI/ISI, HaKOIIJICHUA 1 CUCTEMATHU3allu 1 (baKTOB,
OCMBICJICHHUS OIIBITA B €CT6CTB€HHO'HaY'IHOﬁ )4 FYMaHPITapHOﬁ obnmacTax IIO3HaHu4,

HCCIIEN0BATENLCKON NEATENHLHOCTH
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3. CTPYKTYPA U COAEP) KAHUE JUCHUIIJIMHBI

3.1. O0bemM AMCHUIIMHBI B BUAbI Y4e0HOH paboThI

Bup yueOHOM padoThI Oovem 6
yacax

O0bem 00pa3oBaTeJIbHOM MPOrPAMMBI U CIUILIHHBI 132
B T.4.
1. OcHOBHOE coep:KaHue 91
TEOPETHIECKOE 00yUeHHE 31
PAKTUYECKUE 3aHATHUS 32
JabopaTOpHBIC 3aHATHUS 18
KOHTPOJIbHBIE pa0OThI 10
2. IIpopeccnoHaTIbHO OPHEHTHPOBAHHOE COJIepKaHue (CoaepKaHue 29
MPHUKJIAJTHOT0 MOXYJIA)
TeopeTuYecKoe o0ydeHue 5
MPAKTUYECKUE 3aHITHUS 16
J1ab0paTOpHBIC 3aHIATHUS 8
IIpomexyTouHas arrecTanus (IK3aMeH) 12
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3.2. TeMaTH4YeCKU IUVIaH U COACPKAHME TUCHUTIINHBI

HaumenoBanue Conep:kanue yueOHOro Marepuasa (OCHOBHOE M MPO(PecCHOHATIBLHO-OPHUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3aesioB U TeM JIaopaTopHbIe U NPAKTHYECKHE 3aHATHS, NIPUKJIATHOH MOTYJIb YacoB | KOMIETEHIHH
1 2 3 4

OcHoOBHOe coJep:kaHue 91
Paznen 1. OcHOBBI cTPOEHUS BellleCcTBA 6
Tema 1.1. OcHoBHOe coep:kaHue 4 OK 01
Crpoenue atomoB | TeopeTnyeckoe 00yueHue 2 JIP 06
XUMHYECKHUX CoBpeMeHHas MOJIeb CTPOEHHS aTOMa. DIEKTPOHHAs KoHpHUrypamus aroma. Kinaccudukanus XuMHYECKHX JIP 37
SJICMCHTOB U 9JIEMEHTOB (s-, P-, d-2memenTsl). BangenTHbie AIEKTPOHBI. BaleHTHOCTh. DIIEKTPOHHAS IPUPOIA XUMUYECKON JIP 40
npupoza CBSI3H. DIIEKTPOOTpULIaTeIbHOCTh. KoBasleHTHas! CBSI3b, €€ pa3HOBUIHOCTH U MEXaHU3MbI 00pa30BaHUS 5
XUMUYECKON (oOMeHHBIN U JOHOPHO-aKIenTopHbIN). MoHHas cBsa3b. MeTamnndeckas CBs3b. BogopoaHas CBs3b.
CBA3U MeXMOJIEKYIISIpPHBIE B3AUMOAECHCTBHUS.

N30TO11BI, OCHOBHOE M BO30YKIICHHOE COCTOSIHUE aTOMA, THOPHIN3AIHUS AaTOMHBIX OpOUTAICH.

IIpakTH4eckne 3aHATHS 2

Pemnienue npakTuyecKux 3aJjlaHUil Ha COCTABIICHUE DIIEKTPOHHO-TpadudecKux (Hopmyl aneMeHToB 1-4

MIEPUO/IOB.

Pemenue 3aganuii Ha KCIIOJIL30BAHUE XUMUYECKON CUMBOJIMKY U Ha3BAHUM COEIMHEHUI IO HOMEHKIIAType )

MEXIYHAPOIHOTO COI03a TEOPETUUECKON 1 MTPUKIIATHOM XUMUU U TPUBUATBHBIX HA3BAHUU JIJISI COCTABIICHHMS

XUMHUYECKHX (OPMYIT ABYXaTOMHBIX CO€TUHEHUH (OKCHUIOB, CYIb(UIOB, THAPUIOB U T.I1.) U IPYTHX

HEOPraHMYECKUX COEAMHEHUMN OT/IEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHOe coep:kaHue 2 OK 01
ITepnonnyeckuii | TeopeTnueckoe odyueHune OK 02
3aKOH M Tabmnia | [IpakTHYecKHe 3aHATHS 2 JIP 09
JA.W. Menneneesa [Tepuoanueckas cucteMa xumuueckux 3iueMeHToB J[.M. Menneneesa. ®usnueckuii cMmbici [leproauyeckoro

3akoHa J[.J. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMH 2

MPOCTBIX U CJIOKHBIX BCHICCTB B COOTBETCTBUU C ITOJIOKCHUEM XHUMHUUYCCKOT'O 3JICMCHTA B HepHOHquCKOﬁ
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cucrteMe. MupoBo33peHdyeckoe U HaydHoe 3HaueHue Ileproanyeckoro 3akona /.M. Menneneesa. [Iporaosst
J.U. MenneneeBa. OTKpBITHE HOBBIX XUMUYECKUX DJIEMEHTOB.

Pemenue npakTuko-OpuEeHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA XapaKTEPU3ALNI0 XUMUUECKHUX
3eMeHTOB «MeTannudeckue / HeMeTaNTHYeCKUe CBOWCTBA, IIEKTPOOTPULIATEIBHOCTh U CPOJCTBO K
ANEKTPOHY XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX DIEKTPOHHBIM CTPOCHUEM U MOJIO0XKEHHEM B
MEPUOINYECKON cucTeMe XumMudeckux 3semeHToB .M. MenaeneeBay.

Paspnen 2. XuMuyeckue peakumu

12

Tema 2.1. Tunsl
XUMHUYECKUX
peaxkuuii

OcHoBHOE coaecpikaHue

Teopernueckoe o0yueHue

Knaccuduxanus u TUIbl XUMHUYECKHUX peakIUii ¢ y4acTHEM HEOPraHM4eCKUX BelecTB. KomnuecTBeHHbIE
OTHOILIEHHUS B XUMHUH. OCHOBHBIE KOJINYECTBEHHBIEC 3aKOHBI B XUMUH U PACUEThI 110 YPAaBHEHUSM XUMHUYECKUX
peakuuii. Monb Kak €AMHHLIA KOJIMYECTBA BellecTBa. MossipHas Macca. 3aKOHbI COXPAHEHUs MacChl U
sHepruu. 3akoH ABoraapo. MossipHblit 00beM ra3oB. OTHOCUTENbHAS TNIOTHOCTh T'a30B.

Peakuuu koMIuiekcooOpa3oBaHusl ¢ y4acTHEM HEOPraHMYECKHX BEILECTB (Ha MPUMeEpe MMIPOKCOKOMILIIEKCOB
[IMHKA ¥ ATFOMUHUA).

[MpakTHyeckne 3aHATHSA

CocraBrieHue ypaBHEHUH peakIuii COeTMHEHUS, Pa3JI0KEHNUs, 3aMEIICHUsI, OOMEHA. Y PaBHEHHS PEaKIIUi
TOpPEHUs, HOHHOTO 0OMEHA, OKUCIICHUS-BOCCTAHOBIICHHUS.

PacueT komM4eCcTBEHHBIX XapaKTEPUCTUK UCXOTHBIX BEIIECTB U MPOAYKTOB peakiun. Pacuet
KOJIMUECTBEHHBIX XapaKTEPUCTHK MPOIYKTa PeaKIMKU COSIUHEHUS, €CITU OJTHO U3 BEIECTB 1aHO B U30BITKE
W/WIH COAEPKUT MpuMecH. PacueT MaccoBoii niil 00bEMHOM J10J1M BBIX0/1a MPOIYKTA PEAKLUU COSTUHEHUS
OT TEOPETUYECKH BO3MOXKHOTO. PacyeT 00beMHBIX OTHOIIEHUH ra3oB. Pacuer macchl (00beM, KOTUYECTBO
BEILIECTBA) NMPOAYKTA PEAKIINH, €CJIM OJHO U3 BEIIECTB JIaHO B BUJIE PACTBOPA C ONPEIETIEHHON MacCOBOM
JoJIel pacTBOPEHHOTO BEIIECTBA.

ypaBHeHI/I}I OKHCJICHUS-BOCcCTaHOBICHMA. CTeneHb okuclieHnus. OKUCIUTENb 1 BOCCTAHOBUTEIIb.
OKHUCITUTEIIFHO-BOCCTAHOBUTEILHEIC PCaKIuu B IpUpoac, MIpOU3BOACTBCHHBIX ITPOICCCAX U
KNUBHCACATCIBHOCTH OPraHU3MOB. OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIN noreHuual Cpeabl. CocraBnenue u
YpaBHHUBAHUC OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/If/'I MCTOIOM 3JICKTPOHHOT'O Oananca. TunuuHble
HCOPraHNYCCKHUEC OKUCIUTCIIN U BOCCTAHOBUTCIIN. 9.HGKTp0JII/13 pPacTBOPOB U pacCiijiaBOB COJICH.

OK 01
JIP 37
JIP 40
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Tema 2.2. OcHoBHOe cofep:kaHue 4 OK 01
Onekrponuruyeckal TeopeTnyeckoe 00y4eHUe 2 JIP 33
A aucconnanua 1 |Teopust SMEKTPOIUTHUECKON nucconmanuu. Peaknuu moHHOTo oOMeHa. CocTaBlieHHE peakiuid WOHHOTO
MOHHBIH 0OMEH oOMeHa ITyTeM COCTABIICHHS WX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUI. 9

IMunponus coneit. 3HaueHne THAPOIU3a B OMOIOTHYECKIX OOMEHHBIX Mporieccax. [[pumeHeHne ruponusa B

MIPOMBILIEHHOCTH.

JlabopaTopHble 3aHATHSI 2

JlaGopaTopHas pabota «Peakumu rupoIn3a.

HccnenoBanue cpeanl pacTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIMU U CJIA0BIMU MIPOTOIUTAMU, U UX PEAKIIUMA 2

C pacTBOpaMu Iienoun U kapOoHara HaTpus. COCTaBICHHUE PEAKIIHA THAPOIIN3a COJICH.
KonTpoabnas

Crtpoenue BelecTBa U XUMHUIECKUE PEAKIUHU. 2
pabora 1
Pa3znea 3. CTpoeHue M CBOIiCTBA HEOPraHUYECKHX BellecTB 22
Tema 3.1. OcHOBHOe coepkaHue 6 OK 01
Knaccudpukanus, | Teopernueckoe o0y4enue 2 OK 02
HOMCHKJIATYpa U ([IpeameT HEOpraHMYECKOW XUMHHU. B3anMocBs3bp Heopranuueckux BemecTs. Kiaccudukanms JIP 37
CTPOCHUE Heoprannueckux Bemects. [IpocTrie u cioxubie BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHU/IBI,
HCOPraHMICCKUX | ryapoKCUAbL, KUCIOTHL, con). HoMeHknaTypa u Ha3BaHUE HEOPraHUYECKUX BELIECTB UCXOS U3 UX
BCILIECTB XUMHUYECKON (OPMYIIbI UM COCTaBICHHE XUMHUUECKON (hOPMYIIbI UCXO/Is U3 HA3BaHMS BEILIECTBA IO

MEXIYHApOIHOMN WU TPUBHUAIBHOM HOMEHKIIATYPE. 5

MexxMmonekysapHble B3aumoiecTBus. KpuctamioruapaTel. ArperaTHble COCTOSIHUSI BEIIECTBA.

Kpucrannuueckue u amopdHbie BemecTBa. TUITBI KPUCTATUIMYECKUX PEIIETOK (aTOMHAs, MOJICKY IS pHAS,

WOHHAsI, MEeTaNIn4YecKas). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUTHUECKON

pemietku. [IpuunHel MHOTOOOpa3us BEILIECTB.

CoBpeMeHHbIE MTPeICTaBICHUS O CTPOCHUU TBEPABIX, )KUJIKUX U T'a3000pa3HbIX BeulecTB. JKuaknue KpucTasibl.

IpakTHyeckne 3aHATHSA 4

Pemenne 3amau Ha pacueT MaccOBOM JOJM (MacChl) XMMHUYECKOTO JJIEMEHTa (COCIMHEHHS) B MOJEKYJIe 4

(cmecm).
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Pemenne mnpakTHUeckuxX 3amaHUl MO KiIaccH(PUKaUM, HOMEHKIAType M XHUMHUYECKUM (opmyiaam
HCOPraHMYCCKHUX BCHICCTB PA3JIMYHBIX KJIaCCOB (Ha3I)IBaTI) Hn COCTaBJIATH q)OpMy.]'IBI XUMHWYECKHUX BCUICCTB,
OIIpEeAEIIATh IPHUHAJIEKHOCTD K KJIACCY).

Hcrounnku xumuueckod uH(opmanmu (HaydHas M ydeOHO-HaydHasl JUTEpaTypa, CPEACTBA MAacCOBOM
uHopmarmu, cerb HWarepner um npyrume). Ilowmck wuHboOpManmuu 1O Ha3BaHUAM, HICHTUPHKATOPAM,

CTPYKTYpPHBIM (hopMymnam.

Tema 3.2. ®uzuko-| OcHOBHOE coep:kaHue 10 OK 01
XUMHUYECKUE Teopernueckoe o0yueHue 4 OK 02
CBOHCTBA Mertasibl. O61mue puzndeckre 1 XuMHUUecKre CBOHCTBa MeTaioB. CIIOCOOBI MosTyyeHHs. 3HaUeHHE METAIIJIOB JIP 35
HCOPraHMYeCKUX |y HEeMETaJulIOB B IIPUPOJE U KU3HEAEATEIbHOCTU 4YEJIOBEKAa M OpraHu3MoB. Koppos3usi MeTayioB: BHJIbI 1 JIP 36
BCIIECTB KOPPO3HH, CIIOCOOBI 3alIUTHl METAJIIOB OT KOPPO3UH.

Hewmerannel. O0mue ¢puznyeckue U XUMUYECKUE CBOMCTBA HEMETAIIOB. TUMMYHbBIE CBOMCTBA MeTaioB [Y—

YII rpynm. Knaccuduxarus u HOMEHKIATypa COSTMHEHUN HeMeTauioB. KpyroBopoTsl OMOT€HHBIX AJIEMEHTOB 1

B IIPUPOJIE.

XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMUECKHUX BEIIECTB (OKCHA0B, THIPOKCHIOB, KUCIIOT,

coJiei u Jp.). 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB MPOCTHIX BEILIECTB, BOJOPOAHBIX COCTUHEHHUI, 2

BBICIIIUX OKCUJIOB U THIPOKCH/IOB.

[IpakTHYecKkHe 3aHATHSA 4

CocraBieHue ypaBHEHUN XUMUYECKUX PEAKIUNA C yYaCTHEM MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX BEILECTB:

OKCHJIOB METaJUIOB, HEMETANIOB U aMQOTEpHBIX JJIEMEHTOB; HEOPraHMYECKHX KHCIOT, OCHOBaHUN U

aM(pOTEPHBIX THAPOKCHIOB, HEOPTAHUUECKUX COJIEH, XapaKTepU3YIOIINX UX CBOWCTBA. 4

Petrenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJlaHUI HA CBOMCTBA U MOJIYyYEHUE HEOPTAHUYECKUX

BEILECTB.

JlabopaTopHble 3aHATHSI 2

JlaboparopHas paboTa «CBONCTBA METAIIIOB U HEMETAIIJIOBY.

HccnenoBanue pu3nyecknx U XUMUYECKUX CBOMCTB METAJUIOB M HEMETAJUIOB. Pelienne akcrnepruMeHTanbHbIX 5

3a/1a4 10 CBOWMCTBAM XMMHUYECKUM CBOMCTBaM METAJUIOB M HEMETAJUIOB, 110 PACIO3HABAHMIO U IMOJIyYEHHUIO

COEJIMHEHUI METAJUIOB U HEMETAJLIOB.

OcHoBHOe coiep:kaHue 4 OK 01
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Tema 3.3. TeopeTruueckoe o0yueHue 2 OK 02
[IpousBoscTBO OO6ue mnpeacTaBieHds O MPOMBIIUIEHHBIX CIHOCO0AX MOJNYYEHHUS XUMHUYECKHX BEIIECTB (HA HpHUMEpe JIP 13
HEOPraHU4YeCKUX  |MpOU3BOJICTBA AMMHUAKA, CEPHOM KUCIIOTHI). JIP 21
BEIICCTB. UYepHass u nBeTHas Mertautyprus. IIpakTudeckoe NpUMEHEHHE 3JIEKTPOJIW3a JJIA IOJY4YEHMs IIETOYHBIX, 2
3HaueHue u LIEJIOYHO3EMEIIbHBIX METAJUIOB U aIFOMUHUSA. CTEKIIO U CHIIMKATHASI IPOMBIIIIJIEHHOCTD.
NPUMCHCHUE B [IpobGnemMa 0TXOA0B ¥ MTOOOYHBIX MPOTYKTOB.
ObITy 1 Ha IIpakTH4eckune 3aHATHS 2
HIPOU3BOJCTBC Pemenne npakTUKO-OPpUEHTUPOBAHHBIX 33JaHUM O POJIM HEOPraHMYECKONM XMMHUHU B Pa3BUTHH MEIULIMHBL,
CO3JaHUM HOBBIX MAaTE€pPHAJIOB (B CTPOMUTENBCTBE U JIp. OTPACIAX MPOMBIIUIEHHOCTH), HOBBIX MCTOYHUKOB 5
SHEepruu (aJIbTEPHATUBHBIC MCTOYHHMKH SHEPTUU) B PELICHUH MPOOJIEM HKOJIOTHYECKOM, SHEPreTHIeCKOi U
MUILEBOM 6€30MacHOCTH.
KonTpoabnas .
CBolicTBa HEOPTAHUYECKUX BEILECTB. 2
padora 2
Paznean 4. CTpoeHue U CBOIiCTBA OPraHM4YeCKHUX BelleCTB 21
Tema 4.1. OcHOBHOe coaepkaHue 4 OK 01
Knaccupukanus, | Teoperndeckoe o0y4yenue 2 JIP 09
CTPOCHHE H [Ipeamer opranndeckon XuMuK. B3anMOCBA3b HEOPraHUYECKUX U OPTaHUYECKHUX BELIECTB.
HOMCHKJIaTypa XUMHYECKOE CTPOCHUE KAK MOPSAIOK COSMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIEHTHOCTH. OCHOBHBIE
OpraHN4eCKuX MOJIOKEHUSI TEOPUM XMMHUYECKOTO CTPOEHHUs OpraHnyeckux coeanHeHuil A.M. Bbyrtnepoa. YrieponHslii
BCILECTB CKEJIET OpraHMYecKOd MoJieKynbl. MonekynsapHble UM CTPYKTypHbIE (pa3BepHYTblE, COKpAaIllEHHBIE) 5
XUMHAYECKHE (POpPMYIBL. 3aBHCUMOCTh CBOIMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHHUSI MOJIeKy. M3omepus u
MU30MEpHI (CTPYKTYpHast, reoMeTprIeckas (Iuc-Tpanc-uzomMmepusi). KpaTHOCTh XUMHUUECKOM CBSI3H.
Ilonstne o @yHkunmoHanbHOM rpymnmne. IlpuHnuMNBl KiIaccuUKAUM OPraHUYECKUX COEJUHEHUH.
MexnyHaponHass HOMEHKIATypa ¥ IPUHIAIIBI HOMEHKIATYPbl OPTaHUYECKUX COEAMHECHUN.
IIpakTHYeckune 3aHATHS 2
HoMmeHnknatypa oOpraHMYecKMX COEAMHEHUI OTIENBHBIX KIAcCOB (HACBILICHHBbIC, HEHACBHIIIEHHbIE H
apOMaTUYECKHE YIIIEBOJAOPOJAbI, CIUPTHL, (EHOJBI, albAETHIbI, KETOHBI, KapOOHOBBIE KHUCJIOTHI U JIp.) 2

CocraBieHue MOJHBIX U COKPAILCHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKHUX BELIECTB OTAEIbHBIX KJIACCOB,
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WCIIOJIb3YS UX Ha3BaHU 110 CHUCTEMaTHUecKoi HoMeHKIarype. PacueTsl npocTeiiieit popmynbl opraHndeckoi
MOJIEKYJIbI, UCXO/ U3 3JIEMEHTHOI0 cocTaBa (B %).

Tema 4.2.
CsoiicTBa
OpraHUYeCKHX
COE€IUHEHUN

OcHoBHOE coacpkaHue

TeopeaneCRoe oﬁyqelme

OU3NKO-XMMHUYECKHE CBOICTBA OpraHMYECKHMX COCOUHEHHUH  OTIENBHBIX  KJIaccoB  (OCOOEHHOCTH
KJIacCU(PUKALMU U HOMEHKJIATyphl BHYTPH KJlacca; TOMOJIOTHMUYECKUI pax M olmas ¢Gopmylna; U30Mepus;
(bu3mvecKre CBOMCTBA; XUMHUECKHE CBOMCTBA; CITIOCOOBI TIOJTYyUEHHS):

— TIIpeAciIbHBIE YINIEeBOJAOpOAbl. ['OpeHMe MeTaHa Kak OIMH M3 OCHOBHBIX MCTOYHHMKOB TEIUIa B
IIPOMBIIIIEHHOCTH U ObITY. CBOMCTBA NMPUPOIHBIX YITIEBOJAOPOJOB, HAXOXKAECHUE B NIPUPOJAE U MIPUMEHEHHE
aJIKaHOB;

— HCMIPCACIBbHBIC U apOMAaTHYCCKUC YITICBOAOPOAbL. HOJII/IMepI/ISaLII/ISI OTUJICHA KaK OCHOBHOC HAIIpaBJICHUC €T'O
HUCIIOJIb30BaHMA. FopeHI/Ie alCTUJICHA KaK UCTOYHUK BBICOKOTEMIICPATYPHOI'O IIJIAMCHU IJIA CBApPKU U PE3KU
MCTAJ1IJIOB,

— KHCIIOPOJCOJAEpIKAINE COCAUHEHUsS (CIUPTBI M TPOCThie A(PUpbI, (EHONBI, albICTHALI W KETOHBI,
KapOOHOBBIE KUCJIOTHI M X MTPOU3BOAHEIE). [IpakTHUecKkoe MPpUMEHEHHE dTUIICHTIIUKOJIS, TIUleprHa, (peHoa.
[Tpumenenne Gopmaibaeruna, alneTalbIeTH/Ia, YKCYCHOM KUCIOTEL. MblIa KaK COJIM BBICIIMX KapOOHOBBIX
KHCIIOT. Moromue cBOiicTBa MBIJIA;

— a30TCOACPIKAINUEC COCTUHCHUA (aMI/IHBI 1 aMHUHOKHCJIOTEI, 6CJ'IKI/I).

Knaccupukanmms u  0COOCHHOCTHM  OpraHMuYecKMx peakuuid. PeakunonHble 1eHTpbl. Pamukambl
[TepBoHaYaIbHBIC TTOHATHS O THIAX U MEXaHW3MaX OPTaHMYECKUX PEaKITHil.

IpakTHyeckne 3aHATHS

Pemenue nenodex npespamieHnii Ha TEHETHYECKYIO CBSI3b MEXKAY KIaCCAMHM OPTaHUYECKUX COCIMHEHUH C
COCTaBJICHUEM Ha3BaHUU OPraHUYECKUX COCIAUHEHUHN 110 TPUBUAIBHON MU MEXIYHAPOIHON
CUCTEMAaTUYECKOW HOMEHKIIaType. Pelenne pacueTHbIX 3a1a4 110 YPaBHEHUIM PEAKLUN C y4aCTUEM
OpraHUYECKHUX BEILIECTB.

JlabopaTopHbie 3aHsTHS

JlaboparopHas pabota «IlomyueHue sTuIeHa U U3y4YE€HUE €TI0 CBOMCTBY.

OK 01
OK 02
JIP 35
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[Tomydyenue >TrIIeHa U3 TaHOJA B 1a0OPATOPUU U U3YUYCHHE €TO (U3UIECKUX U XUMUUYECKUX CBOWCTB.
CocraBiieHHe peakIfii MPUCOSANHEHUS U OKUCIICHUS HA IPUMEPE dTUJICHA. PerieHne pacueTHbIX 3a/1a4 ¢
HCII0JIb30BAHUEM IUIOTHOCTH T'a30B 10 BOJOPOAY U BO3IYXY.

Tema 4.3. OcHoBHOe coiepxkaHue 6 OK 01
Opranunueckue Teoperuuyeckoe o0yyenue 4 OK 02
BCIICCTBA B buooprannueckue coequnenus. [IpumMenenue u 6uoaorudeckasi poib yriaeBo1oB. OKUCIEHHE YTITIeBOJAOB — JIP 13
KUZHCNICATCIIBHOCT | jCTOYHUK YHEPTUH KUBBIX Opranu3MoB. O0IacTH MpUMEHEHUsT aMHUHOKHUCIIOT. [IpeBparieHuss 6€IKoB MUIIH JIP 23
1 9CI0BCKa. B opranusMe. buonornueckue ¢ynknuu OenkoB. buonormueckue ¢pyHkuuu xupoB. Ponb opranundeckoit 5 JIP 24
IIpousBozncTeo 1 XMMHU B pEIIEHUH MPOOJIeM MUIIEBON 0€30IacHOCTH.
HPUMCHCHHUC HyxnenHoBbIe KUCIOTHI: cocTaB U cTpoeHue. Ctpoenune HykiaeotunoB. CoctaB HykiIenHOBBIX kKucioT (JJHK,
OprannvcCKuX PHK). Ponp HyKJIEMHOBBIX KUCIIOT B )KM3HEAEATEILHOCTH OPraHU3MOB.
BCILCCTB B [Tpou3BOACTBO OpPraHMYECKUX BELIECTB: MPOU3BOJCTBO MeTaHO’da, mepepaboTka HedTu. [lomudTuneH kak
HPOMBIIIICHHOCTH | kyITHOTOHHAXKHBIA MPOAYKT XMMHUYECKOrO MPOHM3BOACTBA. [IpuMeHeHue osTwicHa. IIpow3BOACTBO u

IIPUMEHEHHE Kay4dyKa U PE3UHBI.

CuHTETHYECKHE U HCKYCCTBEHHbIE BOJIOKHA, UX CTPOEHUE, CBOMCTBA. [IpakTHueckoe ncnoib30BaHNE BOJIOKOH.

CuHTeTHYeCcKHe TUIEHKU: U30JISIHS I IPOBOJOB, MEMOpPAaHbI JUI ONPECHEHHUS BOJIbI, 3aIIUTHbIE IUICHKH 15 2

aBTOMOOWJIEH, TIIACTBIPU, XUPYprudeckue nosi3ku. HoBble TEXHONIOTUH JalbHEHUIIEr0 COBEPIICHCTBOBAHUS

MTOJIMMEPHBIX MaTEPHUAIIOB.

Pose oprannueckoil XuMuM B peIIeHUH MPOOJIeM SHEPreTHUECKOW 0€30MacHOCTH, B PA3BUTHH MEIUIIUHBI,

CO31aHUU HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOUHUKOB YHEPIHH (AIbTEPHATUBHBIE UCTOYHUKHU SHEPTHUH).

IIpakTH4yeckune 3aHATHS 2

PelreHne npakTuKO-OpUEHTUPOBAHHBIX 3aJaHUMN 10 COCTABJIICHUIO XMMUYECKUX PEAKIIUM, OTPAKAOLINX

XUMHUYECKYIO0 aKTUBHOCTh OPTaHUYECKUX COSIMHEHUN B PAa3IMYHBIX cpefax (MPUPOAHBIX, OMOJOTHYECKUX, 2

TEXHOTCHHBIX ).
KonTpoabHas .

CtpyKTypa 1 CBOICTBA OPraHNYECKUX BEILECTB. 2
padora 3
Paspeu S. KuHern4eckue 1 TepMOAUHAMHYECKHUE 3AKOHOMEPHOCTH NMPOTEKAHUA XUMUYECKUX PeaKui 12
Tema 5.1. OcHoBHOe coiepxkaHue 4 OK 01
Kunernueckune Teoperuueckoe oGyueHune 2 OK 02
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3aKOHOMEpHOCTH | Xumudeckue peakiuu. Kimaccupukamuss XUMHUYECKHX Peakiuid: 1o (a30BOMY COCTaBy (TOMOTECHHBIE H
MPOTEKAHUS TETEPOreHHBIE), TT0 UCTIOIB30BAHUIO KaTaIM3aTopa (KaTaIUTHYECKUE U HEKATATUTUICCKUE).
XUMHUYECKUX CKOpOoCTh peakIuu, €€ 3aBUCUMOCTh OT pa3IMYHBIX (PAKTOPOB: MPHUPOIBI PEATHPYIONMUX BEIIECTB,
peakiuit KOHIIEHTPALlMU pearupyromux BelIecTB, TeMreparypbl (mpaBuio Baut-I'odda), miomanu peaximoHHON
MMOBEPXHOCTHU, HAJTMYMS KaTaiau3aropa. Poib Kataau3aTtopoB B IPUPOAE U MPOMBIIIIIEHHOM MPOU3BOJICTBE.
DHeprus akTuBaluu. AKTUBUPOBAHHBIN KOMIUIEKC. Katanu3atopsl u kaTtanus. Poibs kaTanu3atopoB B IPpUPOIE
Y TIPOMBIIIUICHHOM MPOU3BO/ICTBE.
JlabopaTopHble 3aHATHS
N3yuenue 3aBUCUMOCTH CKOPOCTHM XMMHMUYECKOM peaklMh OT KOHIIEHTPALlMM pPEearupyroluxX BeIIeCTB U
TEMIIepaTyphI.
JlaGopaTopHast paboTa Ha BEIOOD:
1. JTaGoparopHas pabora «OmnpeneaeHre 3aBUCUMOCTH CKOPOCTH PEaKIUK OT KOHIIEHTPAIMKU PEearupyronmx
BeulecTBy. lccienoBanue 3aBUCUMOCTH CKOPOCTH peakUuu OT KOHLEHTpauuu. OnpesesneHne KOHCTaHThI
CKOPOCTH peakiuu IrpaudecKuM METOIOM.
2. JJabopatopHas pabora «OmpeseneHre 3aBUCHMOCTH CKOPOCTH PEaKIMK OT TeMmreparypsl». Hccnenoanue
3aBUCHMOCTH CKOPOCTH PEAKLMK OT TeMIepaTypsl. Pacuer sHepruu akTuBauuy peakluu.
Pemenne nmpakTHKO-OPUEHTUPOBAHHBIX 33a/IaHUKM HAa aHANU3 (PAKTOPOB, BIMSIONIUX HA M3MEHEHHUE CKOPOCTH
XUMHYECKOW PEAKIUH.
Tema 5.2. OcHoBHOe coiepxkaHue
Tepmonnnamuveck | TeopeTudyeckoe o0y4enue OK 01
ue Krnaccudukanus XuMHUECKUX peakiuii: Mo TerioBoMy ¢ GheKTy (IK30TepMHUECKUe, IHAOTEPMUUYECKHUE), TIO OK 02
3aKOHOMEPHOCTH  |oGpaTuMOCTH (0OpaTuMbie 1 HeoOpaTuMbie). TemnoBsie 3hexThl XuMuuecknx peakiuil. TepMmoxuMuyeckue JIP 36
HPOTCKaHUA ypaBHeHus1. OOpaTUMOCTh peakiuii. XMMHUUECKOe paBHOBECHE M €r0 CMEILEHUE MO JEHCTBHEM pa3INuHbIX
XUMHICCKHX (akTOpoB (KOHILIEHTpAIMsI pEareHTOB WM TPOJYKTOB pPEaKIMH, JaBJICHHE, TeMIepaTypa) AJIs CO3JaHUS
peaKIuii. ONTUMAJIbHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX TTPOLIECCOB.
PaBHOBecHe [onsitue 00 sHTaNBIHMK U SHTponUU. DHeprust [ udoca. 3akon ['ecca u cinencrBus u3 Hero. Ponb cMmemenus
XNIMHYCCKHX PABHOBECHS B TEXHOIOTHYECKHX MPOIIECCAX.
peaKiuit IpakTHyeckue 3aHATHSA

[Tpunnun Jle Hlatense. Bausaue paznuvHbix GakTOPOB HA U3MEHEHHUE PABHOBECHSI XUMUYECKHUX PEAKIIHMA.
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3aKOH JEUCTBYIOMIMX MAacC U KOHCTAHTa XMMUYECKOr0 paBHOBECHs. PacueTsl paBHOBECHBIX KOHIIEHTPALIHi
pearupyromurx BeMECTB U MPOIYKTOB peakmuii. PacdyeTs! TermnoBoro a¢dekra peakium.

Pemienue npakTUKO-OPUEHTHUPOBAHHBIX 33aJaHUM HAa NpuMeHeHue npuHimna Jle-Ilarenbe mist HaxoXaeHUA
HaIpaBJICHUsI CMEIICHHs] PaBHOBECHUSI XMMUYECKOM peakiuu U aHaiu3 (HaKTOpoB, BIMSIONIMX HA CMEIICHUE
XHMHYECKOTO paBHOBECHS.

JlabopaTopHble 3aHATHSI 2

JlaboparopHas paboTa «/3yuenue BIUSHUS pa3IudYHbIX (PAKTOPOB HA CMEIICHHE XUMHYECKOTO PABHOBECHSY.

HccnenoBanue BIMSHUA U3MEHEHUST KOHUEHTPALMY BEIECTB, PEAKLUU CPEAbl U TEMIIEPATyphl HA CMEILICHHE 5

XMMHUYECKOro paBHOBecHs. CpaBHEHME IOJIYYEHHBIX PE3YJIBTaTOB C TEOPETHMUYECKHU NPOTHO3ZUPYEMBIMU Ha

ocHoBe npuHiuna Jle [larense.
KonTpoabnas .

CKopocTh XMMHUYECKOHN peaKIIMU U XUMUYECKOE PABHOBECHE. 2
pabora 4
Pasnea 6. JucnepcHble CUCTEMBI 10
Tema 6.1. OcHoBHOe coep:kaHue 4 OK 01
JucnepcHbie TeopeTruueckoe o0yueHue 2 OK 02
CHCTEMBI 1 Hucnepcueie cucremsl. Komtonaaele cucreMsl. MICTUHHBIE pacTBOPBI. OK 07
(haxTOpBI HX PactBopenue kak Qusuko-xumuueckuid mpouecc. PactBopbl. CrocoObl MPUTOTOBIEHHS PACTBOPOB. JIP 33
YCTOWYMBOCTH PactBopumMocTs. MaccoBast 10J11 pacTBOpEHHOro BeuiecTsa. [IpenenbHo nomycTrMble KOHIEHTPAUUU U UX JIP 34

HCIIOJIb30BaHUE B OLIEHKE 9KOJOTHYECKON O€30MaCHOCTH. 9 JIP 35

Krnaccugukanus aucnepcHsix cucteM 1o coctaBy. CTpoeHue v pakTopbl yCTOMUUBOCTH JUCHEPCHBIX CUCTEM. JIP 36

PacriozHaBaHrMEe MCTHHHBIX PacTBOPOB, KOJUIOMAHBIX PAacTBOPOB M TIpyOOaucHEpcHBIX cucteM. CTpoeHue

MHULEIIBL. PaccenBanue cBeTa pyu MPOXOKIECHUU CBETOBOIO IIYy4Ka 4epe3 ONTUYECKUA HEOJHOPOIHYIO Cpeny

(@ dexra Tunmans).

IIpakTHYeckne 3aHATHS 2

Pemrenue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB.

Pemrenne npakTHKO-OPHMEHTHUPOBAHHBIX PACUETHBIX 3aJaHMM HA JUCIEPCHBIE CHCTEMBI, MCIOJB3yEMBIE B 5

OBITOBOM M TPOU3BOJCTBEHHON JEATENFHOCTH 4YEJIOBEKAa, C TO3UIMHA HKOJOTHUECKOW Oe30MacHOCTH

MOCTIEICTBUM U TPAMOTHBIX PeLIeHUH po0sIeM, CBI3aHHBIX C XUMUEH.

OcHoOBHOe coaep:kaHue 4 OK 01
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Tema 6.2. JlaGopaTopHble 3aHsATHUS 4 OK 02
Hccnenosanue JIaGoparopHas pabora «[IpUroToBIE€HHE PACTBOPOBY. JIP 36
CBOWCTB [IpurotoBneHue pacTBOPOB 3aJaHHOM (MOJSPHOM) KOHLEHTpaluu (C NPAaKTUKO-OPUEHTUPOBAHHBIMU 2
JTUCTICPCHBIX BOIIPOCaMHU ), OIIPEJENIEHNE CPEbl BOAHBIX PACTBOPOB.
CUCTEM I UX JlaGopatopHas pabota «lccaenoBaHue AUCHEPCHBIX CUCTEM.
MICHTHQUKAUME  |[IpuroTOBJEHHE M H3y4eHHE CBOMCTB IHCIEPCHBIX CHCTEM pA3HBIX BHJIOB: CYCIICH3HH, OSMYIbCHH, 5

KOJUIOMIHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTHMHHBIX M KOJUIOMAHBIX PAaCTBOPOB, BBISIBICHHUE OCHOBHBIX

pas3Inuui MEXAYy HUMH.
KonrpoabHasn

JlucniepcHbIE CHCTEMBI. 2
pabora 5
Paznen 7. KauyecTBeHHBIE peakuy 00HAPYKEHHUSI HEOPraHMYeCKUX U OPraHuYeCKMX BellecTB 8
Tema 7.1. OcHoBHOe cofep:kaHue 4 OK 01
OOnHapyxeHue IIpakTHYeckne 3aHATHS 2 OK 02
HEOPraHM4ICCKUX | KayecTBEHHbIE XMMHUYECKUE PEAKIINU, XapaKTePHBIE 1T 00OHAPYKCHHUSI HEOPTraHWYECKHUX BEIeCTB (KaTHOHOB JIP 35
KaTHOHOB U u annoHoB). CocTaBieHHe ypaBHEHUH peakiuii oOHapykeHus: kKaTuoHoB [-VI rpynn u aHnOHOB, B T.4. B 5
aHHOHOB MOJIEKYJISIPHOM U HOHHOH (opMax.

Peakuun oOHapyKeHUsI HEOPraHMYECKUX BEILIECTB B PEaIbHBIX 00BEKTaX OKpYXKaroIlel cpebl.

JlabopaTopHble 3aHsATHS 2

OOHapyxeHHe HeOpraHNYEeCKHX BelecTB (KaTHoHOB [-VI rpynn uian aHMOHOB) C MCIIOJIB30BaHUEM

KA4ECTBEHHBIX AHAIUTUYECKUX PEAKIUIA.

JlabopaTopHast paboTa Ha BEIOOD:

1. JIaboparopHas paboTa « AHAIUTUYECKUE peakuy KaTuoHoB [-VI rpynm».

[IpoBeneHne KaueCTBEHHBIX PEAKLUI, HCIOIB3YEMBIX JIIsl OOHApYKEeHUs1 KaTHOHOB | rpynmsl (kamus, 2

HaTpusi, Maraus, ammonus), Il rpynmel Ha mpumepe 6apus, 111 rpynmer — cBuHIa, [V rpymnme! — amoMuHMS,
V rpynmel — xene3a (II u 1), VI rpynmer — Hukens. Onucanne HaOII0JaeMbIX SBICHHA U COCTaBIICHUE
XUMHYECKHUX PEAKIUM.

2. JlJaboparopHas paboTa « AHATUTUIECKUE PEAKIIMA AaHUOHOBY.
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[IpoBeneHne KaueCTBEHHBIX PEaKIUi, NCTIONB3yEeMbIX NI 0OHApYKeHHUsI aHHOHOB: KapOoHara, pocdara,
cynbdata, cynbdhuaa, HUTpata, xjopuaa u ap. Onucanue HabIIOIAEMBbIX SIBICHUN U COCTABIICHHE
XUMHYECKHUX PEAKLUU.

Tema 7.2. OcHoBHoOe cofepkaHue 4 OK 01
OOHapyxxeHue IIpakTH4yeckne 3aHATHSA 2 OK 02
OpraHn4eCKuX KauecTBeHHBIE XMMHUECKHE PEAKIINH, XapaKTepHBbIE 111 OOHAPYKEHUS OTACIBbHBIX KIACCOB OPTaHUYECKUX JIP 24
BCIICCTB COCTMHEHUI: (PEHOJIOB, aJIBJACTHIOB, KpaxMala, YKCYCHOW KUCIIOThI, aMUHOKHUCIIOT U JIp. 5
OTACIBHBIX Jlenarypanus 6elKOB PU HArpeBaHUM, LIBETHBIE PEAKIIUU OEIKOB.
KJIaCcCOB C CocraBieHne Ka4eCTBEHHBIX PeaKIUii OOHAPYKEHUSI OPraHUYECKUX COeIMHEHNUN OTAEIbHBIX KJIACCOB.
UCTOJIL30BAHUEM | JTaGopaTopHbIe 3aHATHS 2
Ka4CCTBCHHBIX OOGHapyXeHHe OPraHMYECKUX COETMHEHNH OTIEIbHBIX KJIACCOB.
peaxiit Jla6opaTopHas pabota Ha BEIGOD:

1. JlaboparopHas paboTa «KauecTBeHHbIE peaklUy Ha OTAEJIbHbIE KJIACChl OPraHUYECKHUX BEIIECTBY.

[IpoBeneHne KauyecTBEHHBIX peaKlui, UCTIONIb3yEMbIX Il OOHAPYKEHUSI OPIraHUYECKUX BEILIECTB PAa3IUYHBIX

KJIaCCOB: ()EHOJIOB, aJIbJICTHJIOB, KpaxMaia, YKCYCHOM KHCIOThI, aMUHOKHCIIOT, OenKoB U 1p. Onucanue

HaAOJI0JaeMBIX SIBJICHUI U COCTaBJIEHUE XMMUYECKUX PEaKLUil U/UIK CXeM. 5

2. Jlaboparopnas pabota «KadecTBEHHBIN aHAIN3 OPTaHUYECKUX COSIMHEHUH MO (DYHKIIMOHATIHHBIM

rpynmam».

[IpoBeneHne Ka4eCTBEHHBIX PEaKUil, UCIIOJIb3YEMBIX JJIs PACIO3HABAHMSI OPraHUYECKHUX BEIIECTB

OTIENBHBIX KJIACCOB MO ()YHKIIMOHAJIBHBIM IPYIIaM: Ha IPUMEpPEe aMUHOKHCIIOT i KapOOHOBBIX KUCIIOT,

CHHMPTOB U (PEHOJIOB, IbJICTUI0B U KeTOHOB. OnucaHue HabII0JaeMbIX SBJICHUH U COCTaBICHUE XUMHUYECKUX

peaKuui U/MiIn CXeM.
IIpodeccrnonaIbHO-OPMEHTUPOBAHHOE COlep:KaHMe (CONePKAHUE PUKJIATHOTO MOTYJIS) 41
Pasnean 8. Xumusi B ObITY ¥ IPOU3BOICTBEHHOM /1eSITEJILHOCTH Ye10BeKa 4 OK 01
Tema 8.1. OcCHOBHOE coiepKaHue 4 OK 02
Xumns B ObITy 1 |[IpaKTHUYeCKHE 3aHATHS 4 OK 04
TPOU3BOJICTBCHHON [ Jkonornyeckas 6€30MacHOCTh MOCIIEACTBHN OBITOBOMN 1 MPOU3BOACTBEHHOM JIESATEIBLHOCTH YETIOBEKA, 2 OK 07
ACATCIbHOCTH CBsI3aHHasl ¢ epepabdOTKOM BELIeCTB; MOUCK U aHAJIM3 XUMHUECKOW HHPOPMALIUU U3 pa3IMYHbIX HCTOYHHUKOB TK1.1
4eJI0BEKa. (Hay4Has ¥ yueOHO-Hay4YHAas JIUTEpaTypa, CPEICTBA MAacCOBOM HH(OpMaIH, ceTh IHTepHET u apyrue).
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O0ecneynBanme
yXo0J 32 cobakaMu
C HCIOJIb30BAHHEM
HEO0OXOIUMBIX
CPEJICTB U
WHBEHTApS

Keiicol (¢ yuetoM Oynyiieit npopecCuoHaIbHON AeSTENIbHOCTH) Ha aHaJIn3 UH(DOpMAILIUU O
MIPOU3BOJICTBEHHOH JIEATEFHOCTH YEJIOBEKa, CBA3aHHOM ¢ TIepepabOTKON U MOJIydeHHUEM BEIIECTB, a TAKXKE C
IKOJIOTMUECKOi Oe30macHoCcThi0. O0ecneunBaTh yXo/1 3a CO0aKaMu C UCIIOJIb30BAHHEM HEOOXOTUMBIX
CPEICTB U MHBEHTApAI.

3ammTa Keiica: [IpencraBienue pe3yabTaToB peleHs KecoB (BBICTYIJICHUE C NIPe3eHTaLuell)

Pa3zpnen 9. UccienoBanue 1 XMuMUYeCKHil aHAJIHN3 00bEKTOB OMOC(epbl

Tema 9.1 OcHoBbl |OCHOBHOE COlepPKAHUE OK 01
1a60paTopHOit JlaGopaTopHble 3aHATHS
IIPAKTHKHU B JIaGopatophas pabota «OCHOBBI JIA0OPATOPHOM MPAKTUKIY.
npodeccHOHAbHBI JlaGopaTopHas nocya U XuMu4eckue peakTuBbl. OCHOBHBIE JabopaTopHbIe onepatuu. JlabopaTopHoe
X 1abopaTopusix  |oGopynosanue. TexHHKa 6€30IIaCHOCTH U NPaBHIIa paGoThl (IIOBEICHNS) B JIAGOPATOPHHL.

IIpakTn4yeckue 3aHATHS

BrimonHeHne TUITOBBIX pacyeTOB M0 TEMAaTUKE AKCIIEPUMEHTA (BBIXO/I TPOIYKTA PEaKIMi, Macca HaBECKH,

00BEM pacTBOPUTEIIS).

O06paboTKa TaHHBIX, aHATM3 U OLIEHKA UX JOCTOBEPHOCTH (BBIYMCICHHUE CPEAHET0 3HAUCHUS

9KCHEPUMEHTAJIBHBIX JAHHBIX, IOTPELIHOCTH).

[IpencraBnenue pe3ynbTaTOB HKCIEPUMEHTA B pa3InuHoi (popme (Tabauna, rpaguk, OT4eT, J0KIaL,

MIPE3EHTALMS).
Tema 9.2. OcHOBHOe co/lepIKaHue OK 01
XUMHUYECKUI Teopernueckoe o0yueHue OK 02
ananm3 npod BobI Knaccudukanus mpo6 BOJBI 110 BUAY M HA3HAUCHUIO, UCXOMS U3 €€ XMMHUECKOT'0 COCTaBa. OK 07
AU IT0JInBa OprasonenTHyeckue CBOMCTBa (3amax, Ipo3payHOCThb, IIBETHOCTh, MyTHOCTb) BOJIbl. KMCIIOTHOCTD U 1K 2.7
pacTeHui ET0YHOCTh BoAbl. pH cpenibl u MeToibI ee onpenesieHust. JKecTKOCTb BOJIbI U METO/IbI €€ ONPEICIICHUS.

CymHocTh METOJ1a TATPOBAHMS.

Bupgl xecTkocTH Bo/ibI (BpeMEHHas U ocTostHHAs ). JKecTKoCTh BO/bI Kak MPUUKHA BBINMAIEHUS 0CAIKOB WIN
00pa30BaHUs COJIICOTIONKESHUN, UIMEIOLINX MECTO B OBITY M Ha MPOU3BOCTBE.

Cocras cozeil, BBI3BIBAIOLINX KECTKOCTh BOJBI. XUMHUYECKUE TPOLIECCHI, YCTPAHSAIOIINE )KECTKOCTD BOJIBI.
VYpaBHEHUS XUMHUYECKUX PEAKLMM, HIUTIOCTPUPYIOLIUX NPOLECCHI, MPOUCXOAIINE IPU YCTPAHEHUN
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AKECTKOCTHU. Y CTpaHEHHE BPEMEHHOM KECTKOCTH OBITOBBIMU M XUMUYECKUMH crioco0aMu. CriocoOsl
yCTpaHEHUsI IOCTOSIHHOM JKECTKOCTH.

HpaRanecmle 3aHATUSA

CriocoObI BEIpaKEHUST KOHIICHTPAIIUN PACTBOPOB: MAcCOBast OJIsl PACTBOPEHHOTO BEIIECTBA, MOJIIPHAS H
MOJISITbHASL KOHIIEHTpauu. TuTp pactBopa. PemieHne npakTuKo-OpUEeHTHPOBAHHBIX TEOPETUYESCKUX 3a1aHUN
Ha pacyeT KOHIIEHTPAIIM 3arps3HSIONINX BEIIECTB U UX CPABHEHHUE C TIPEACIBHO JOMYCTUMbIMU
konnentpanusamu (IT1K).

JlaGopaTopHble 3aHATHUSA

HccnepoBanne XMMUYECKOTO COCTaBa Mpood BOJBI.

JlaboparopHas paboTa Ha BEIOOD:

1. JTaboparophas pabota «OUHCTKa BOJABI OT 3arpsI3HEHUI».

HcnonpzoBanue MeTo 0B PUIBTPOBAHUS U aACOPOLIUU AJIs OT/IEICHUS 3arpsiI3HEHUI B HCcCleAyeMoii pode
BO/bl. BBIOOp MeTO/1a OUMCTKY B 3aBUCUMOCTH OT BHa 3arpsi3HeHus. CpaBHeHue 3¢ (HEeKTUBHOCTH
Pa3IMYHBIX METOZOB OYUCTKH BOJIBI B Pa3HBIX YCIOBHUSAX (B JIaOOpaTOpUH, B JOMAIIHUX U TIOJEBBIX
YCIIOBUSIX).

2. JTaboparopHas pabota «Omnpenenenue pH Bobl 1 €€ KUCIIOTHOCTIY.

Onpenenenuie pH cpebl ¢ MOMOIBIO YHUBEPCATIBHOTO HHAMKATOpA. Mcroib30BaHne TUTPOBAHUS ISt
oTpeieieHus1 KUCIIOTHOCTH. Ompeienienue o01ei KUCIOTHOCTH BOJIBI, pacyeT CBOOOTHON KUCIIOTHOCTH.
Onpenenenue o01eit 1 cBOOOHOM 1ienouHOoCcTU. COoCTaBlIeHNE ypaBHEHUH peakluii, MPOTEKAIOUINX PpU
OTIpeIeIeHUH KHCIOTHOCTH/ IIEIOYHOCTH MPOO BOJBI. Y CTAaHOBJICHUE CIIOCOOOB MCTIOIb30BAHUS
UCCJIEZIOBAaHHBIX MTPOO BOJIBI B KHU3HEIEATEIILHOCTH YEJIOBEKA, HA OCHOBE MOJYYEHHBIX IaHHBIX O COCTAaBE.
3. JlabopartopHas padoTa «OmnpezaeneHne KeCTKOCTH BOJIbI U CIIOCOOBI €€ YCTPaHEHUS».

Crioco0OsI yCTpaHEeHHs BCEX BUIOB JKECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJIEH )KeCTKOCTH. Pemenne
HKCIEPUMEHTATILHOM 3a/1a4M Ha BBISIBIICHHE BPEMEHHOM U TIOCTOSIHHOW KeCTKOCTH BOJbL. OleHKa
BEPOSITHOCTH YCTPAHEHUS BCEX BHJIOB KECTKOCTH B JJOMAIIIHUX YCIOBHUSX.

OnpeneneHre 00€CIEYeHHOCTH PACTEHUH XUMUUECKUMU 3JIEMEHTaMH 110 UX XUMHUYECKOMY COCTaBY C
y4eToOM OMOJIOTUYECKUX 0COOEHHOCTEH COpPTa, TEMIIOB POCTa U MPOAOKUTEIHLHOCTH MIEPUOIOB BEreTalluu
(Bu3yanbHasl TUArHOCTHKA, (PU3UYECKAs U XUMHUYECKas).

Tema 9.3.
XUMHYECKUN

OcHoBHOE coaecpkaHue

TeopeaneCKoe oﬁyqe}me

OK 01
OK 02
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KOHTPOJIb Ka4€CTBa
NUTATCIIbHBIX
BCIICCTB

KauecTBeHHbIN XMMHUECKUI COCTAaB NMPOIYKTOB NMUTaHus. BemecTsa, (hambcupuuupyronye npoayKThl
MUTaHMs, U BELIECTBA, 3arPs3HAIONINE IPOAYKThI MUTaHus. OnpeaeneHne 3arpsa3HsomnX XUMUYECKUX
BEILECTB B IPOAYKTAX IIUTAHUs, OIIPEICIICHNAE BEIIECTB, HE 3asIBJICHHBIX B COCTaBE IIPOJYKTOB IIUTAHUS.

IIpakTHYeckHne 3aHATHA

Opranuyeckue 1 HEOpraHMYeCKHe BELIeCTBa, BXOAIINE B COCTAaB MPOAYKTOB uTaHus. OnpeneneHue
cocTaBa OJIr0]1 Ha COIep)KaHNEe MAaKpO M MHUKPOIJIEMEHTOB. V3ydeHne npeayioKeHHbIX IpernoaaBaTeneM OIo/
Ha IpeMET XUMHIECKOTO COCTaBa, OTPEICIICHHE J0JICH OT CYTOYHONH HOPMBI MaKpO U MUKPOAJIEMEHTOB B
yKa3aHHOM OJirofe.

Pemenue NMPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4 110 KYHHHapHOﬁ TCMATUKEC Pa3JINIHBIX THUIIOB.

HpOBOI[I/ITL TOYBEHHYIO U PACTUTCIIBHYIO IUarHOCTUKY IMUTaHUSA paCTCHI/If/'I.

JlabopaTopHbie 3ansTHS

HccnenoBanue XUMUYECKOTO COCTaBa MPOYKTOB MUTAHUSI.

JlabopaTopHast paboTa Ha BEIOOD:

1. JJabopatopnas pabota «OO0Hapy>KEHNE HUTPATOB B IPOIYKTAX MUTAHUS».

HccnenoBanue MaTepuaioB MOTYKOJIMYECTBEHHBIM METOIOM OIPEACIICHUS HUTPATOB C UCIIOJIE30BAHUEM
nudeHnIaMraa (KOPHETIOAbI OBOIIEH, TUCThS M KOUEPBDKKA KaMyCThI, TUI0bI GPYKTOB). AHAIU3 YPOBHS
3arpsi3HCHUS] HUTPATaMu 110 HHTEHCUBHOCTH OKPAIIMBAHUS MPOYKTOB PEAKIIUH.

2. JJaboparopHas pabota «lccinenqoBanue MpoyKTOB MUTAHUS Ha HATMYHE YTIIEBOIOBY.

HccnenoBanne MOJIOYHBIX MTPOAYKTOB HA HAJIMUME Kpaxmaia. MccienoBanue MpoayKTOB HA HATTMYNE
TJIFOKO3BI. Y CTAHOBJIEHUE COCTaBa XUMUYECKUX BEIIECTB B PACTUTEILHOM OpPraHU3Me.

OK 07
I1K1.2

Tema 9.4.
HccnegoBaHue
00BEKTOB
oumocdepsl

OcHoBHOE coaecpkaHue

Teopernueckoe o0yueHue

VY4ueOHo-Hccae10BaTeabCKUM IPOEKT B 001aCTH Hccae10BaHus 00beKTOB Onocdepsl. O630p TeM yueOHO-
MCCIIeIOBATENLCKHIX MMPOSKTOB. AJITOPUTM BBINOIHEHNUS MpoekTa. OnpeneneHne mpodaeMbl HCCIIeT0OBAHUS.
Mertoapl TOMCKA, aHaIu3a U 00pabOTKK H(MOPMAITUHU O MPOEKTE B PA3IMYHBIX UCTOYHHUKAX.

HpaKTuqecm[e 3aHATUSA

O6ocHOBaHHNE aKTyalbHOCTH BbIOpaHHOW TeMbl. BbIsiBieHHe mpoOiembl uccienoBanus. Beibop o0BEKTOB U
MeTo10B uccienoBanus. [loctanoBka nenel u 3aaay uccienoBanus. OnpezeneHue NpoAyKTa UCCIe0BaHuUS.

OK 01
OK 02
OK 04
OK 07
[1K2.7
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OmpeneneHre 3TAaroOB W COCTABJICHHE IUIAHA HCCIEIOBaHUS. BpImonHeHWe je4eOHBIX Ha3HAUYCHHWH II0
yKa3aHHIO U TI0J] PyKOBOJICTBOM BETEPUHAPHBIX CIICITUATUCTOB.

3ammura mnpoexkta: llpencraBieHue pe3ynbTaTOB BBHINOJHEHHUS Y4eOHO-MCCIEIOBATEIBCKUX MPOCKTOB
(BBICTYTIIIEHUE C TPE3CHTAIIUEH ).

JlabopaTopHbie 3aHATHS 2

HccnenoBanue npeaioxkeHHOT0 00bEeKTa Ha KUCIIOTHOCTb, IIETI0YHOCTh, XUMHUUECKUN COCTaB (3arpsi3HUTEINH,
Makpo- U MHUKpodieMeHThl). O0paboTka pe3ynbTaToB HccienoBaHusa. OIleHKa KadecTBa MCCIIEIyeMOro
00BEKTa, UCXOJI U3 PE3YyIbTATOB XUMUYECKOI0 aHaJIn3a. XUMHUYECKOEe 00CIeI0BaHNE IOYB HA COAEpKAHHUE 2
JOCTYIIHBIX JIJIS1 PACTEHUN NMUTATENbHBIX 3JIEMEHTOB, I'yMyca, pEakLUIo MOYBEHHOTIO pacTBopa. Onpenenenue

KOJIMYCCTBCHHOI'O COACPKAHUSA IMUTATCIIbHBIX BCIICCTB B IIOYBAX.

IIpome:xxyTOYHAs aTTEeCTANMSA 110 AMCUHUIIMHE (IK3aAMEH) 12

Bcero 132
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3. YCJIOBUSA PEAJIN3ALUAUA ITPOI'PAMMBI TUCHUIIJIMHBI

3.1. TpeOoBaHMS K MUHMMAJIBHOMY MaTePHAIbLHO-TEXHUYECKOMY 00eceuYeHHu 0

Jlns peanuzanuy mporpaMMbl JUCHUIUIMHBI JOJKHBI OBITH MPEALYCMOTPEHBI CIEAYIOLINE
CHEIHATbHbIE TOMEIICHUS: YUeOHbIN KaOMHET XMMHH U/WIM y4eOHONU XUMUYECKOM 1abopaTopuu

OobopynoBanue y4yeOHOro KabuHera (HarysgHbIC MOCOOMS): HAOOPHI MIAPOCTEPKHEBBIX
MO/IeNeH MOJIEKYIT, MOJIENN KPUCTATIIMYECKUX PEIIETOK, KOJUIEKIMH MPOCTHIX U CIIOKHBIX BEIIECTB
W/WIH KOJUICKIIMY TONMMEPOB; KOJUIEKINSA TOPHBIX MOPOJ M MHUHEpaoB, Tabiuna MeHmeneesa,
y4eOHbIe (puibMbI, IU(QPOBLIE 00pa30BATEIBbHBIC PECYPCHI.

Texnnveckue cpeacrsa 00y4eHHs: KOMIIBIOTED C YCTPOMCTBAMY BOCTIPOU3BEAEHHUS 3BYKa,
TMPUHTEP, MYJIbTUMEANA-TPOCKTOP C IKPAHOM, MYIbTHUMEAUIHAS J0CKA, yKa3Ka-TIpe3eHTep s
IPE3EHTALHN.

OobopynoBanue JabopaTopuu ¥ padoYuX MecT JaOOpPATOPMM: MEH3YPKH, MUIETKU-
KarelbHUIIBl, TEPMOMETPBI, MUKPOCKOII, JYIIbI, TPEIMETHbIC U TIOKPOBHbIE CTEKIIA, MITAHIIETHI JJIs
KameNIbHbIX peakuui, GuiabTpoBaibHas Oymara, IpOMbIBAJIKH, CTEKISHHbIE MPOOHPKH, PE3UHOBBIE
npoOKu, hoHAPUKH, HAOOP PEAKTHBOB, CTCKIISTHHBIE MATOUKH, IITATUBBI IS MPOOUPOK; MEPHBIE
[WINHAPbI, BOPOHKU CTEKJISIHHBIE, BOPOHKHU JieTuTeNbHbIe numuHapuueckue (50- 100 mi), cTymku
C TIeCTHKOM, (hap(hopoBbIE YAIIKH, TUHIETHI, QIILTPbI OyMaXkHbIE, BaTa, Mapiis, 4aCOBBIE CTEKIIA,
3JIEKTPOILTUTKH, TaOOPAaTOPHBIE MITATUBBI, CIIUPTOBbIE TOPEIKH, CIIMUKH, TPUOOD AJIs MOTyYEHHUS
ra3oB (Wi mpoOWpKa C Ta300TBOJHOW TPYOKOW), HepXaTemu mjisi TPOOUPOK, CKISHKH ISt
XpaHEHHUS PEaKTHBOB, Pa3aTOUHbIC JOTKU; XuMuueckue ctakansl (50, 100 u 200 mi); mmartenu;
NUHLETHI; TUTeIbHbIE MIUIIIbL; CEKYHAOMEpPB! (TaiiMepbl), MepHble mpodupku (Ha 10-20 mi) u
MepHbie koiObl (25, 50, 100 u 200 M), BoasHas 6aHs (WM TEPMOCTAT), CTEKISIHHBIE MAN0YKH;
KOHUYecKue Konobl 171 TutpoBanus (50 u 100 mu1); MHIMKATOpHBIE MOIOCKH s onpeaenenus pH
¥l CTaHJAPTHAs MHAMKATOPHAA LIKaNa; YHUBEPCAIbHbIA MHAUKATOP; uneTk Ha 1, 10, 50 Mt (1in
no3atopbl Ha 1, 5 u 10 mu), OropeTku I TUTPOBaHUS, MeAUIMHCKUE mpuIiipl Ha 100-150 mu,
nabopaTopHbIE W/WIN aHATUTHYECKHE Bechl, pH-MeTphl, CymipHbINA mKad, U ap. 1abopaTopHOE
000pyJ0BaHHE.
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OcHoBHbIE TTeYaTHBIE n31aHusd

1. T'abpuenss O.C. Xumus. 10 knace. YrmyOnenusiit yposens: yueonuk / O. C.
["abpuensn, U. I'. Octpoymos, C. A. Cranxos. - [Ipocsemenne, 2022. — 399

2. Xumus. 11 xnace. Yrnyonennsiit yposens: yueOnuk / O. C. ['abpuensn, W. T
Octpoymos, C. A. Cnangkos, A. H. JIéskun. - [Ipoceemenue, 2022, — 432
DJIeKTPOHHBIE U3TAHUS

1. DnexTpoHHBIN y4eOHO-METOAMYECKHH KOMIUIEKC «XUMHUS» s NpodecCHOHATbHBIX
o0Opa3oBaTenbHbIX opraHuzanuii: OOpa3oBaTeIbHO-M3AATENbCKUNA LEHTP «AKaaeMus,
2019. Pexum moctyma: https://elearning.academia-moscow.ru/

2. Xumus - 10 knacc - Poccuiickast aekTpoHHas mkosa. Pexxum pocryma: https://resh.edu.ru/

3. Xumus - 11 kiacc - Poccuiickast anekTpoHHast 1mkoja. Pexum gocryma: https://resh.edu.ru/

4, Xumusa 10 xmacc - Meamanopran. Iloptan 00pa3oBaTenbHBIX U METOAUYECKHX
MeIMaMaTepHaoB. Pexum JOCTyMa:
https://videoportal.rcokoit.ru/bysubjectcode/219&5&11

5. Xumms 11 xmacc - Meauanoptan. Iloptam 00pa3oBaTenbHBIX W METOANYECKHUX
MEIMaMaTePHAIIOB. Pexum JOCTyTIA:

https://videoportal.rcokoit.ru/bysubjectcode/219&5&11
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJIMHBI

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 351eMeHTOB: «Metannudeckue /
NEPUOANYECKON cUCTEME HEMeTaJJINYeCKIe CBOMCTBA,
XUMUYECKHX 1eMeHTOB J[.M. [351eKTpoOTpHULIaTEIbHOCT U
Menpeneena CPOJCTBO K 3JIEKTPOHY
XMUMUYECKHX JIEMEHTOB B
COOTBETCTBUE C UX AIIEKTPOHHBIM
CTPOECHUEM U IOJIOKEHUEM 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 cocTaBieHUE
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 |HEOPTraHMYECKUX BEUIECTB B |XMMHUYECKUX peakuui ¢ yyactuem [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

36




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
«M3yuenue BIUSHUS pa3IMYHbIX
(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 HICTHHHBIC 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 JEATENBHOCTH
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 AUCIIEPCHBIX
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 NMO3M LU IKOJTOTHYeCKOi
0e30IacHOCTH
Xumusi B OBITY H OrneHuBaTh MOCTEACTBUSA Keiic (¢ yaetom Oymymeit OK 01
MPOW3BOJCTBEHHON  |OBITOBOM U npodecCuoHaTBHOM OK 02
JEITEILHOCTH MIPOU3BOJICTBEHHOM JIeSITEIIbHOCTH ) OK 04
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Mopyas / Pazgen /

Ne Pe3yabTaT 00yuenust OueHoyHbIe MEepONPUATHS OK
Tema
YEJI0BEKa JEATEIIbHOCTH YEJIOBEKA C Bo3MoOKHBIE TEMBI KEHCOB: OK 07
MO3UIUHI IKOJIOTHYECKOU 1. [loTrennenue knumara u
0€3011aCHOCTH BBICBOOOXK/IEHHE Ia30BbIX
THJIPaTOB CO JIHA OKeaHa.
2. Bynymue marepuaisl 1715 aBua-
, MallIMHO- ¥ IPUOOPOCTPOCHHUS.
3. HoBble MaTepuasl 1Jis
COJIHEUHBIX OaTapeii.
4. JIexapcTBa Ha OCHOBE
PaCTUTEIBHBIX MPENapaToB.
9.1 |Pa3gen 9.1. HNuTepnpernpoBarth 3amura y4eOHo-
HccnenoBanne n XHMHYECKHe MPoIecchbl 1 |HCCJIeJ0BATEJIbCKOI0 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 9KCIIEPUMEHTAIIBHOTO «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

XUMUYECKHAHN aHAIIN3
po0O BOJIBI [t
MOJINBA PACTCHUI

HccnenoBaTth XUMHUUECKUN
COCTaB MPOO BOJIBI

1. Tect «CBoMCcTBa U cOCTaB
BOJIBD».

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

3. [IpakTUKO-OpUEHTUPOBAHHBIC
TEOPETHUYECKHUE 3aJIaHNs 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
IK 2.7

9.13

XUMHUYECKUN
KOHTPOJIb KauecTBa
ITOYBEHHOT'0 U
pPacTUTEIBLHOTO
IIATAHUS PACTCHUN

HccnenoBaTh XUMHUUYECKUIM
COCTaB paCTCHUIA

1. Tect «Opranuueckue u
HEOpPraHHYECKHE BEIIeCTBa,
BXOJISIILIAE B COCTaB PACTCHUIN».
2. IlpakTHKO-OpUEHTUPOBAHHBIC
3a/laHys 110 KYJIMHApHOU
TEMAaTHKE.

3. JlabopaTopHas pabota (Ha
BBIOOD):

— OOHapy)KeHUE HUTPATOB B
OBOIIAX U (PpYyKTaxX;

— HUccnenoBanue pacteHui Ha
HaJIM4Yue YIriieBoAOB (Kpaxmad,
TJIFOK03a, caxaposa).

OK 01
OK 02
OK 07
[K 2.7
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Monyas / Pasnen /

Ne Pe3yabTaT 00yuenust OueHoyHbIe MEepONPUATHS OK
Tema
9.1.5|UccnenoBanue HccnenoBath xumuueckuii | YueOHO-MCCIET0BATENECKUIM 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 IK 2.7

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 kauecTBa
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 BHCCHICTO U3MCHCHUA
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bapayesa Asina batoesna
IIpenonaBaTesib IUCHHIIIHHBI

Xumus

I'ocynapcTBenHoe 0101KeTHOE MPO(heccHOHATBHOE 00pa30BaTEIbHOE YUPeKICHHE
«byparcknii arpapubiii kosuienx um. M.H.Ep6anoBa»

PABOYAS IIPOTPAMMA YUEBHOM JUCIHUIIINHBI
Xumus

«O0meo0pa3oBaTeIbHBI UK
NPOrpaMMbI MOATOTOBKY CHEIIHAIMCTOB CPEHEro 3BeHa
10 CenuaJbLHOCTH
35.02.05 ArpoHomusi
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