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PabGouasg mnporpamma y4eOHOW MAMCHMIUIMHBI «XUMHUA» pa3paboTaHa B
COOTBETCTBHM ¢ DepepanbHbIM rOCYAapCTBEHHBIM 00pa30BATEIbHBIM CTaHIAPTOM
cpeaHero mpodeccuoHaabHOTO oOpaszoBanHus 1o crnenuaibHoctu  09.02.07
NupopmalimoHHble CUCTEMBI U MPOrpaMMHUpPOBaHUE, yTBEpkIeHHOro Ilpukazom
MunuctepctBa oOpazoBanusi u Hayku Poccun ot 09.12.2016 1. Ne 1547,
@denepanabHbIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM CPEIHETO
oOmero obpazoBanusi, yrBepkaeHHoro [lpukasom MunuctepcTBOM 00pa3oBaHUs
n Hayku Poccum or 17.05.2012 r. Ne 413 (pen. Ilpukazom MuHuctepctaa
obpasoBanus u Hayku Poccun ot 12.08.2022 r. Ne 732), mpuMepHOii nmporpaMmmoit
o011eo0pazoBaTeabHON Y4eOHON AUCHUIUIMHBL «XUMUS» IS POo(hecCuOHATBHBIX
o0Opa3oBaTeIbHBIX OpraHu3anuu, PEKOMEHI0BaHHOU denepanbHbIM
roCy/1apCTBEHHBIM OIOI>)KETHBIM oOpa3oBaTeIbHbIM YUpEKACHUEM
JOTOJIHUTENBHOTO  npodeccuoHanbHOro obpazoBanus «HHCTUTYT pa3BUTHSA
npodeccuoHanbHoro oopazoanus» ot 30 HosiOps 2022 r. mporokona Ne 14 u
PekoMeHlaniussMu IO OpraHU3allMy MOJTYYEHUsl CpeHero ooiiero ooOpa3oBaHus B
npenenax OCBOCHMsI 00pa30BaTENbHBIX IMPOrpaMM CpeaHero npoheccuoHaIbHOrO
oOpa3zoBaHus Ha 06a3e OCHOBHOro o0Omiero obpasoanus (mucbMmo JlemaprameHTa
roCy/IapCTBEHHOM MOJIMTUKH B cepe cpeHero npodeccuoHaIbHOro 00pa3oBaHus
u mnpodeccuoHanbHOro 00y4deHuss MuHucTepcTBa mpocBemenus Poccum ot

01.03.2023 . Ne 05-592).

CocTaBuTENN: MpernoaBaTeu KadeIpel 001eo06pa3zoBaTeIbHBIX
mucuuruine Hepsioosa T.B., k.1.H. ['amenko 3.0.

PaccMmoTpena Ha 3acenanum kadenpbl 001e00pa3oBaTeIbHBIX JUCIMITIHH

«Yy 04 2043 r, npotokon Ne of

W.o. 3aB. xadenpoii QZ}/j Mocksutuna JI.H.
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1. MACIIOPT IPOT'PAMMBI YUEBHOM JUCIIUILJIAHBI

«XHUMHUA»
1.1. Ob61acTh NPpUMeEHEHUsI TPOrPaAMMbI

[Iporpamma yueOHOM NUCUMIUTMHBI SBISETCS YACThIO MPOrpaMMbl OJTOTOBKH
CIeMaIucToB cpennero 3BeHa B cootBercTBUM ¢ PI'OC CIIO no cnenuaibHOCTH
09.02.07 UndopmanmoHHble CUCTEMBI M IPOTPAMMHUPOBAHUE - IPOIPAMMUCT.

1.2 MecTto IMCHMIVIMHBI B CTPYKType MNpOrpaMMbl MOATOTOBKH
CIEeNHATNCTOB CPeIHEro 3BeHa

OObmeoOpa3oBaTenpHas IUCIUIUIMHA «XHUMHUS» H3ydaeTcs Ha 0a30BOM
ypOBHE B 00111€00pa30BaTEIbHOM IIUKIIE YI€OHOTO TUIaHa OCHOBHOM
npodeccuoHanbHOM oOpa3oBarenbHOM mporpammbl  crnenuanbHocTH: 09.02.07
HNHdopMaIimoHHbIe CHCTEMBI U TPOTPAMMUPOBAHHUE — TIPOTPAMMICT.

TpynoeMkocTh AUCHMIUIMHBI «XUMHUs» Ha 0a30BOM ypOBHE cocTaBisieT 68
4acoB, W3 KOTOpbIX 64 wyaca - 0a3oBbIi MOaynb (6 pasnenoB) U 6 4YacoB -
npukiIagHod Moaynb (1 paszmen), BKIFOYAIINN MPAKTUKO-OPUECHTHPOBAHHOE
coJiepKaHre KOHKPETHOU MPO(ECCUu WK CTIEIMATbHOCTH.

1.3. Henau u 3a1aun TUCHUNJIMHBI — TPeOOBAHUS K pe3yibTaTaM OCBOEHHS
AUCHUTTHHBI:

1.3.1. Ilenaw u 3apa4y TUCHHUILIHHBI

DOopMHUPOBAHUE Y CTYACHTOB MPEICTABICHUS O XUMUYECKON COCTAaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHbI MHpa KaK OCHOBBI NPUHATHUS pEIICHUN B
KU3HEHHBIX W TIPOU3BOJCTBEHHBIX CHUTYyalUsX, OTBETCTBEHHOI'O IIOBEICHUS B
IIPUPOTHOU CpeTie.

3apaun TUCHMILUIMHBI:

1) cdhopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOIIEH cpelie, HEeITOCTHOM HAyYHOU KapTUHBI MUPA,
B3aHMOCBS3U U B3aUMO3aBUCUMOCTH €CTECTBCHHBIX HAYK;

2) pa3BUTh YMEHHS  COCTaBIATH  (OPMYNBI  HEOPTAHMYECKUX U
OpraHUYECKUX BEIIECTB, YPABHEHUS XUMHYECKUX PEAKUIHM, OOBSICHITh UX CMBICT,
HMHTEPIPETUPOBATH PE3YJIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdhopMHupoBaTH HABBIKM MPOBEACHUS MPOCTEUIINX XUMUYECKUX
AKCHEPUMEHTAIBHBIX HCCIEIOBAaHUM C COOJNIOJICHHEM TMpaBMil OE30MacCHOrO
oOpallieHusl ¢ BEUIECTBAMH U JIaOOPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HUCIOJIb30BaTh MHPOPMAILIUIO XUMUUYECKOTO XapakTepa 13

4



pPa3JIUYHBIX HCTOYHHUKOB;

5) chopmupoBaTh  YMEHHS  TNPOTHO3UPOBATH  TOCJEACTBUS  CBOEH
NEATeIbHOCTH U XUMHYECKUX TMPUPOJAHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX
IIPOLIECCOB;

6) chopmupoBaTh MOHMMAHUE 3HAUUMOCTH JOCTHKECHUU XUMUYECKONU HAyKU

Y TEXHOJIOTUH ISl pa3BUTHS COIMATILHON U MTPOU3BOJICTBEHHOM cdep.



1.3.2. llnannpyemble pe3yibTAaThl 0CBOEHUsI 001Ie00pa3oBaTebHONH TUCHUILIHHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha

ocHoBe ®PI'OC COO

MP 01 a) 6a30BbIe JOTHYECKUE ACHCTBUSA:
- CcaMOCTOSITEIbHO  (OPMYIUPOBaTH U
po0JieMy, paccMaTpHUBATh €€ BCECTOPOHHE,
- YCTaHaBIIMBAaTh CYIICCTBEHHBIH MPHU3HAK WU OCHOBAHUS JUIS
CpaBHEHUS, Ki1accupuKanuu u 0000IICHUS;
- OIpeNeNsATh IeMH JACATEIBHOCTH, 3aJaBaTh MapamMeTpbl |
KPUTEPHUH UX TOCTHIKCHUS;
BBISIBJISITh 3aKOHOMEPHOCTH M ITPOTHBOPEUYUS B pacCMaTPUBAEMBbIX
SIBIICHUSIX;
- BHOCHUTBH KOPPEKTHUBHI B JIEATEIBHOCTh, OLIEHUBATH COOTBETCTBUE

AKTYyaJIU3UupoOBaATH

pe3ylbTaToB  IENSAM,  OLEHMBAaTh  PUCKH  IOCJIEACTBUHN
NeATeNbHOCTH;

- pa3BHBaTh KPEAaTHBHOE MBIIUICHHE MPU PEHICHUH JKU3HEHHBIX
npobiem

JIP 07 6) 6a30BbIC HCCIEAOBATEIBCKIEC ICHCTBUS:

Koa un
HAHMMEHOBaHUe
Ilnanupyemblie pe3yJbTaThbl OCBOCHHS TUCIHIJIHHBI
(popmupyembIx
KOMIIEeTeHIM i
Oo0mmue JucunIInHAPHBIE

OK 01. JIP 05 B wactu TpyJOBOTO BOCITUTAHUS: [1PG 2 BiajmeTh cCUCTEMOW XMMHMUYECKHX 3HAHUH, KoTOpast
BhiGupars - TOTOBHOCTb K TpyAy, OCO3HAaHUE IIEHHOCTH MAaCTEpPCTBa, | BKIIFOYACT: OCHOBOIIOJAralIINe TMOHITHS (XUMHAYECKUM
COCOBLI TPYyI0JII00HE; } } JJIEMEHT, aTOM, DJIEKTPOHHas 000JI0uKa atoma, s-, p-, O-
—— TOTOBHOCTb K aKTHBHOH JEATEIBHOCTH TEXHONOTHYECKOH H | SMEKTPOHHEIC opOuTalIu  aToMOB, HMOH, MOJIEKYIa,
npodeccHonatb COIMAIIPHOM  HAMPAaBJIEHHOCTH, CIOCOOHOCTh WHHIIMMPOBATH, | BAJICHTHOCTD, AIEKTPOOTPHUIIATEIIBHOCTb, CTETNIEeHb
Hoit IUIAHMPOBATh M CAMOCTOATENBHO — BBINONHATH  TAKYIO | OKHCICHWA, XMMHYECKas CBS3b, MOIb, MOJpHAd Macca,
HESTENBHOCTH NESITETbHOCTB; _ | MOTSIpHEIH 00beM, YIrIIepOJHBIA CKETIET, q)yHKIII/IOHaJ'ILHail
HPHMCHUTENbHO | UHTEpeC K  pa3nuyHbiM  cdepam  mpodeccHoHaNbHON | Tpymmna, paaukal, U30Mepusi, U30Mepbl, TOMOJOTHYECKUN
K pasimuHbIM NeSITEeNbHOCTH, psA,  TOMOJIOTH,  YIJEBOAOPOIbI,  KHUCIOPOA- U
COHTEKCTAM OBnaneHue  yHHMBEpCaJIbHBIMU YYEOHBIMU TMO3HABATEIbHBIMU | a30TCOJAEPIKAILIME COEAUHEHHUS, OUOJIOTUYECKH AaKTUBHbBIE

JNEHCTBUSIMHU: BelecTBa (YrieBOIbI, )KUPHI, OCIKH), MOHOMEp, TOJIUMED,

CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHHS,
KPUCTAJUIMYECKAsd PEIIETKA, TUIbl XUMHUYECKUX pPEaKIMil
(OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIC, 9K30-U
SHJOTEPMHYECKHE, PEAKIIMd HOHHOTO OOMEHa), pacTBOD,
3JICKTPOJIUTHI, HEIJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs
JIMCCOLMAIUSI, OKHCJIMTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON pEeaKluh, XUMHUYECKOe PAaBHOBECHE), TCOPUHU
1 3aKOHBI (TEOPHS] XMMHUYECKOTO CTPOSHHUS OPraHUYECKUX
Bemects A.M. bByrnepoBa, Teopusi 3IEKTPOIUTHUECKOMN
quccouunanuu, nepuoguyeckuit 3axkon .M. Menneneesa,
3aKOH COXpaHECHUS MAaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHH, (PAKTOIOTHYECKIE CBEACHHUS

) CBOﬁCTBaX, COCTaBC, TIIOJIYYCHHU U 0e30ImacHOM
HCIIOJIb30BaHNH BaKHEHUIIINX HCOPraHN4YCCKUX )51
OpraHn4cCKuXx BCUICCTB B 6LITy n HpaKTH‘{CCKOﬁ
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- BJIQZICTh HABBIKAMH Y4€OHO-HMCCIIENOBATENbCKOH M MPOEKTHOM
JeATeIbHOCTH, HaBBIKaMU pa3peleHus mpooiem;

- BBIABJIATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U U aKTyaJIU3UPOBATh
3a/1auy, BBIABUIATh TMIIOTE3Y €€ PELIeHMs], HaXOJAUTh apryMEHTbI
JUIA 10Ka3aTelIbCTBAa CBOMX YTBEPXKICHUM, 3aaBaTh MapaMeTphl U
KPUTEPUHU PEILECHUS;

- aHaJIM3UpPOBATh MOJYYEHHbIE B XOJ€
pe3ynbTaThl, KPUTUYECKHM OILIEHHMBATh HX
MIPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- YMETb MEPEHOCUTH 3HAHMS B NO3HABATENIbHYIO U MPAKTUYECKYIO
001aCTH KU3HEIEITSILHOCTH,

- yYMeThb MHTErpUpOBaTh 3HAHUS W3 PasHbBIX MPEIMETHBIX
oOmacrei;

BBIJIBUTAaTh HOBBIE HJI€U, TIpeyIaraTh OPUTMHAIbHbIE TTOXObI U
pEILIeHHUST; CTOCOOHOCTh UX MCIOJIb30BaHUS B TO3HABATEILHON U
COIMAJIBHOW MPAKTUKE

peuicHud  3aJa4u
JOCTOBEPHOCTB,

JESTEIIbHOCTH YEIOBEKa,

- YMETh BBISBJISATH XapakTePHbIC TPU3HAKH U H
B3aMIMOCBSI3b M3Y4EHHBIX MIOHSITHIA, MPUMCHSTH
COOTBETCTBYIOIIUE TIOHATUS TPU OMHUCAHWH CTPOCHHS U
CBOKMCTB B3aMMOCBSI3b H3YYCHHBIX MOHSATHH, MPUMCHSITH
COOTBETCTBYIOIIME TIOHATUS TPU OMHUCAHWHM CTPOCHHS U
CBOMCTB HEOPTaHMYECKUX U OPTaHUYCCKUX BEIICCTB U HX
MPEBpAIICHUI;  BBISABIATH B3aUMOCBS3b  XHUMHUYCCKUX
3HAHMA C TOHATHSAMH ¥ TPEJCTABICHUSAMHU JPYTUX
€CTECTBCHHOHAYYHBIX MPEAMETOB;

[1P6 3 ymerh MCMOJIb30BaTh HAUMEHOBAHUS XUMUYECKUX
COCIMHEHUN MEXKIYHApPOJHOTO COK3a TEOPETUYECKON U
MIPUKJIATHOW XUMUU Y TPUBHAJIbHBIC HA3BAHUS BAKHEHIIINX
BEIIECTB  (PTWJIEH,  alleTWJIeH, TJIMIepuH, (eHodn,
dbopManbaeTH, YKCyCHAs KHCIIOTa, TJIMIMH, YrapHBIH Ta3,
VIJICKUCIBIN Ta3, aMMHUaK, TralieHas H3BECThb, HeEramieHas
U3BECTb, MUTHEBASA COJA U JIPYTHX), COCTABIATH (GOPMYIIBI
HEOPraHMYECKUX M OPraHMYeCKHUX BEUIECTB, YpaBHEHUS
XUMHYECKUX  peakuuil,  OOBACHATH  HMX  CMBICT;
MOATBEPXKJIAaTh  XapaKTEepHblE XMMHUYECKHE CBOMCTBA
BEUIECTB  COOTBETCTBYIOUIUMHU  OKCHEPUMEHTAMU U
3aMUCAMH YPAaBHEHUN XUMUYECKUX PEaKIUi;

- yYMeThb YCTaHABJIMBATh MPUHAAJICKHOCTh M3YUCHHBIX
HEOPraHMYECKUX U OPraHM4eckuX  BEHIeCTB K
OTpEeNeNIeHHbIM  KJlaccaM M TpyIIaM COEIMHEHUH,
XapaKTepu30BaTh HX COCTaB M BaKHEHIlMe CBOMCTBA;
OTpeNeNaTh BHJbl XUMHUYECKHX CBs3€il (KOBaJieHTHas,
MOHHAS, MeTaJlIn4ecKas, BOJIOPO/IHAS), THUIIBI
KPUCTAUTMYECKUX PEIIETOK BEIIECTB; KIACCU(PHUIMPOBATH
XUMHYECKHUE PEaKINu;

- chopMupoBaTh  TPEACTaBICHHUS: O  XUMHUYECKOUH
COCTaBIIAOIIEH €CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIU
XUMHH B TIO3HAHHUM SIBICHUI TPUPOJIBI, B POPMUPOBAHUU
MBIIIJIEHUSI U KYIbTYPHl JIMYHOCTH, €€ (PYHKIHOHAIILHOMN
IPAaMOTHOCTH, HEOOXOTUMOM JIsi PelICHHs] MTPAKTHUECKUX
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3aJa4 M OSKOJOTHYECKH OOOCHOBAaHHOTO OTHOLICHHS K
CBOEMY 3JI0pPOBBIO U IIPUPOJIHOM Cpene;

[IP6 4 ymeTh MNPOBOAMTH PACUETHI MO XUMHUYECKUM
dbopmynaM ¥ ypaBHEHUSIM XHUMHUYECKUX PEAKIUNA C
HCII0JIb30BAHUEM (buzmueckux BEJINYMH,
XapaKTEPHU3YIOUIUNX BEIIECTBA C KOJIMUYECTBEHHON CTOPOHBI:

Maccel, o0OBema (HOpMaJIbHBIE ~ yCIIOBUSI)  Ta30B,
KOJIMYECTBAa  BEIECTBA;  MCIOJb30BaThb  CHUCTEMHBIE
XUMHWYECKHUEC 3HaHUuA JIIsL IIPUHATHA pCHICHI/Iﬁ B

KOHKPETHBIX JKHM3HCHHBIX CHUTYyallUAX,
BCIICCTBAMU U UX ITPUMCHCHHUEM

CBsA3aHHBIX C

OK 02.
Hcnonb3oBarh
COBPEMECHHBIC
CpeacTBa
MTOWCKa, aHAJIN3a
u
UHTEpPIpETALNH
nHpopManuu U
WH(pOpMAITUOHH
bl€ TEXHOJOTHH
TUIs
BBITIOJTHEHUS
3a/a4
npodeccuoHab
HOM
JeSITeNIbHOCTH

B 065acT IeHHOCTH HayYHOTO TO3HAHUS:

JIP 04 cpopMupoBaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd H
OOIIIECTBEHHOW TPAKTHUKH, OCHOBAHHOTO HA JHAJIOTE KYIBTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa B
MOJIUKYIBTYPHOM  MHpE; COBEPIICHCTBOBAHHME SI3BIKOBOW U
YUTATEIbCKON KYJIbTYphl KaK CPEJICTBA B3aUMOJICHCTBUS MEXKIY
JIOJbMU M TIO3HAHHUA MHpPA; OCO3HAHUE IIEHHOCTH Hay4yHOMU
NEeSITeIbHOCTH  TOTOBHOCTh ~ OCYHIECTBIJISITH ~ MPOEKTHYI0 U
HCCIIEIOBATENIbCKYIO ACITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE

OBnaseHue yHUBEPCAIBHBIMU Y4€OHBIMH I103HABATEIbHBIMU
NEUCTBUSIMU:

MP 04 B) pabGota ¢ uHpopManuei:

- BJaAeTh  HaBbIKAMU  TMOJyueHUss  uHpopmammu U3
HMCTOYHUKOB pasHBIX THUIIOB, CaMOCTOSITEIHLHO
OCYILIECTBIISITh TIOUCK, aHaIu3, CUCTEMAaTHU3AIIHIO u

UHTEpOpeTaluio HHGPOpMAlMKU PA3IUYHBIX BHJIOB U (opMm
IIPECTaBICHUS

- CO3/1aBaTh TEKCTHI B pa3IMYHbIX (popMaTax C yYETOM Ha3HAUYEHUS
uHbOpMAllMM M 1LEJIeBOM ayAUTOPUH, BHIOUpAs ONTHMAIbHYIO
(dopMy npeACTaBIEHUS U BU3yaJIN3alluy;

- OILICHUBATh JOCTOBEPHOCTB,
uH(pOpMaIny, ee COOTBETCTBUE
MOPAJIbHO-3THYECKHM HOPMaM

JICTUTUMHOCTD
IMpaBOBbBIM n

[IP6 3 ymerb IUIAaHMPOBATh W BBIMOJHATH XUMHUYECKHM
AKCIIEPUMEHT (TpPEBpaIeHUs] OPTraHUYECKUX BEIIECTB IpH
HarpeBaHWM, MOJIYUCHHUE dTUJICHA U U3yYCHHUE €r0 CBOWCTB,
KaueCTBEHHBIC PEAKITUU Ha alIbJIETHIbI, KpaxMall, YKCYCHYIO
KHUCIIOTY; JICHAaTyparusi OSIKOB MPH HarpeBaHWH, I[BETHHIC
peakuuu 0eIKoB; IIPOBOJIUTH
peakiuu HOHHOTO OOMeHa, OMpeNeNsiThb Cpeay BOJHBIX
pPacTBOPOB, KAYECTBEHHBIE PEAKIIMU Ha CylbdaT-, KapOoHaT-
M XJOPHUJA-aHWOHBI, HA KAaTUOH AaMMOHHsS; pellaTh
SKCIEPUMEHTabHbIE 3aJauyn 1o TeMaMm "Meramwibl" ¥
"Hemeramiasl") B COOTBETCTBMM C TpPaBHUJIAMH TEXHHUKHU
0e30MacHOCTH  MpU  OOpallleHUd C  BElIeCTBaMU U
71a00paTOpPHBIM 000PYAOBAHUEM; IPECTABIATH PE3YyIbTATHI
XUMHYECKOTO JKCIepUMeHTa B (opMe 3amicH ypaBHEHUH
COOTBETCTBYIOIIUX PeaKuii U GOpMYyIUPOBATH BHIBOJBI HA
OCHOBE 3THX PE3YJIbTATOB;

[1P6 6 ymeTb aHaIM3UPOBATh XUMHUYECKYIO MH(OPMALIUIO,

MOJIy4aEMYI0 M3 Pa3HbIX MCTOUYHUKOB (CPEACTB MAacCCOBOM

uH(popmaiuu, cetb UHTEpHET u Apyrue);

- [IP6 4 BmameTh OCHOBHBIMH METOJAAMH HAYYHOTO

MO3HAHUS BEIECTB U XUMUYECKUX sIBJICHUI (HabmroaeHue,

U3MEpEHUe, OJKCIEPUMEHT, MOJETUPOBaHUE);, YMETh

OPOBOAWTh pacueThl IO XUMHUYECKUM QopMynaMm U

YpaBHEHUSIM XMMHMUYECKHX PEAKIMl C HCMIOJIb30BAHUEM
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- HCTIOJIh30BaTh CPEICTBA MH(OPMAIIMOHHBIX H
KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PELICHUU
KOTHUTHBHBIX,KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX 33]1a4 C
coOmroieHreM TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€301TaCHOCTH,
TUTHEHBI, pECypCcocOepeKeHUs, TPABOBBIX U ATUYECKUX HOPM,
HOPM HH(OPMAITHOHHOK

0€30MacHOCTH,

- BJIQ/ICTh HABBIKAMU PACTIO3HABAHUS U 3AIUTHI HH(OpPMAIINH,
MH(POPMAITMOHHOM 6€30MaCHOCTH JTUYHOCTH;

(1)I/I3I/I‘-IGCKI/IX BCJIIMYHMH, XapPaKTCPU3YIOIIMUX BCIICCTBA C
KOJIUYECTBCHHOM CTOPOHBI: MAacCCHI, o0BeMa HOPMAJIbHBIC
YC.HOBI/IS'I) ra3oB, KOJIHYCCTBA BCHICCTBA, HMCIIOJIB30BAaTh
CUCTCMHBIC XUMHWYCCKUC 3HAHWA IJIA IIPUHATUSA pGIHGHI/If/'I B
KOHKPCTHBIX JKU3HCHHBIX CHUTyallUAX, CBA3AaHHBIX C
BCIICCTBAMHU U UX NPHUMCHCHUCM

OK 04.
DddexTuBHO
B3aUMOJICHCTBO
BaTh U paboTaTh

- TOTOBHOCTh K  CaMOpPa3BUTHIO,  CaMOCTOSITEJIBHOCTH U
CaMOOIIPeIEIECHHUIO;

MP 03 OsnaseHue HaBbIKaMu Yy4eOHO-HCCIIEA0BATEIbCKOM,
MPOEKTHOM U COIMATILHOM JIEATEIIbHOCTH;

OBnazneHne yHUBEpCAIIbHBIMU KOMMYHUKATUBHBIMH JACHCTBUSIMHU:
JIP 07 6) coBMecTHas ACSITEIIBHOCTD:

- TIOHMMaTh U UCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON U

[IP6 3 yMmeTb IUIaHUPOBATh M BBHIMOJIHATH XUMHUYECKUI
9KCIEPUMEHT (TPEeBpAIlleHHs] OPraHUYECKUX BELIECTB IMPHU
HarpeBaHuM, MOJYYCHHE 3THJIEHA U U3YYEHHE €r0 CBOMCTB,

WHIUBUIYaIbHOU pabOTHI; KayeCTBEHHbIE  peakUuMu Ha  aJubAeTuibl, Kpaxmal,
B KOJUICKTHBE W | . ppyguMaTh 1AM COBMECTHOM NEATEIbHOCTH, OPraHM30BLIBATh | YKCYCHYKO — KHCJIOTY;  JeHarypanus  O€JIKOB  IpU
KOMaHIC U KOOPJIMHUPOBATH NEHCTBUS IO €€ JOCTHUKEHHMIO: COCTaBIIATH | HATPEBAHUM, I[BETHbIE peakUUU OENKOB; MPOBOAUTH
IJIaH  JeHCTBUM, pacmnpeaensTs poJM ¢ Y4YeTOM MHEHMH | peakiud HOHHOrOo OOMeEHa, OIpeAessTh Cpely BOJIHBIX
YYaCTHUKOB 00CYXKJaTh pe3yJIbTaThl COBMECTHOM PabOThI; pacTBOpPOB, KAuyeCTBEHHbIE peakluu Ha  cyiabdar-,
- KOOPJAMHUPOBATh U BBINOJHATH pabOTy B YCIOBHSX PEaIbHOTO, | KapOOHAT- U XJIOPHA-aHUOHBI, HA KATHOH AMMOHWUS;
BHUPTYAIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS; [IP6 5 pemars 3KCIepUMEHTANIbHbBIE 3a/layd [0 TeMaM
OCYILECTBJISATh TO3UTHUBHOE CTparernueckoe mnoBeneHue B | "Metamibl" u "HemeTramisl" B COOTBETCTBUU € TTpaBUSIaMH
Pa3IUYHBIX CUTYalUsAX, MPOSBISATH TBOPUECTBO U BOOOpaKEHHUE, | TEXHUKU O€30MacCHOCTU MpU OOpaIleHUH C BEIIECTBAMU U
OBITh UHUIIMATUBHBIM 1ab0paToOpPHBIM o0opynoBaHueM; MPEJICTaBIISTh
OBnaseHne yHUBEPCAIBHBIMU PETYISITUBHBIMU JCUCTBUSMU: | PE3YIbTaThl XUMHUUYECKOTO IKCIIEpUMEHTa B (opMe 3amucu
MP 02 r) npunstue ceds U qpyrux JIoaei: YpaBHEHUN COOTBETCTBYIOIIMX PEaKIUil U POpMYIHPOBATH
- IPUHUMATh MOTHBBI U apTyMEHTHI JAPYrUX JIOJEH MpH aHaIu3e | BHIBOJbI HA OCHOBE 3TUX PE3yIbTATOB
pe3ybTaTOB EATENLHOCTH;
- IPU3HABaTh CBOE MIPABO U MPaBO APYTUX JIIOAEH Ha OIINOKY;
pa3BUBaTh CIIOCOOHOCTh MOHMMAaThb MHpP C MO3HMIHU JAPYroro
4eJI0BEKa
OK 07. JIP 14 B o01acTu 9K0JIOTUYECKOTO BOCITUTAHUS: [IP6 1 cdopmupoBaTh NPEACTABIECHUS: O XUMHYECKOU
CopnelicTBOBaTh | - CHOPMHUPOBAHHOCTh HSKOJOTMYECKONW KYIbTYphl, MOHMMAaHHE | COCTABISIONIEH €CTECTBEHHOHAYYHOM KapTHHBI MUPA, POJIH
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COXPAaHEHUIO BIIUSIHUSL COIMATBHO-PKOHOMHUYECKHX TIPOIECCOB HA COCTOSIHUE | XUMUU B TO3HAHUM SIBIICHUU MPHUPOJBI, B (OPMUPOBAHUU
OKpYy’Karolen MPUPOJTHON M COLUMANBHONH Cpedpl, OCO3HAHHE TJI00ATHHOTO | MBIIIUICHUS W KYJAbTYpPBI JHUYHOCTH, €€ ()YHKIIMOHATHHOU
Cpelpl, XapakTepa 3KOJIOTHYECKHX MpoOiIeM; rPaMOTHOCTH, HEOOXOUMOM IJIsi PEIICHHS MPAKTHUECKUX
pecypcocOepex | - IUTAaHMPOBAaHUE M OCYILIECTBIICHUE JCHCTBHI B OKPYKAIOUIeH | 3aa4 W HKOJIOTHYECKM OOOCHOBAaHHOTO OTHOILICHHS K
€HHUIO, Cpele Ha OCHOBE 3HAHMs IeJled YCTOWYMBOTO PAa3BUTHUS | CBOEMY 3/I0POBbIO U IIPUPOJIHOM cpene;
MIPUMEHSATD YEJIOBEYECTBA; [IP6 5 ymerb coOmopaTe IpaBuia  3KOJOTHYECKH
3HAHUS 00 | aKTHBHOE HETIPUATHE JICHCTBHA, IPUHOCSIINUX BPEI OKPYKAIOIMIEH | IIEIECOO0pa3sHOTO TIOBEIEHUST B OBITY H  TPYAOBOU
M3MEHEHUU cpene; JESITEIbHOCTH B LEISIX COXPaHEHHs] CBOETO 370pPOBbsl U
KJIuMarTa, - YMEHHE NPOTHO3UPOBATH HEOIArOMPHUSTHBIC SKOJIOTHUECKHE | OKPYXKAIOIIEH MPUPOJTHOU CPEAbl; YUYUTHIBATH OMACHOCTH
TIPUHIIUATIBI MOCJIEACTBUS IPEANPUHUMAECMBIX IEUCTBUH, MPEOTBPAIIATh UX; | BO3ACHCTBUS HA JKUBBIE OPraHU3MBl  OTMPEIEICHHBIX
OepexXIIMBOTO - pacuupeHue OTbITa JeSITeIbHOCTU HKOJIOTUYECKOH | BEIIECTB, IOHMMAas CMBICH [OKazareisl MpeaeabHOU
MIPOU3BOJICTBA, | HANIPaBJIEHHOCTH; JIOTTYCTUMOW KOHIICHTPAIIUU
3¢ HexTUBHO MP 03 oBnageHue HaBbIKAMU Y4e€OHO-HCCIIEIOBATEIBCKOM,
JIEMCTBOBATh B | MPOEKTHOM M COLMAIBHOMN JAESITEILHOCTH,
Ype3BbIYaHBIX
CUTYaIHSIX
JIP 09. 'oToBHOCTB M CIOCOOHOCTH K 0Opa30BaHMIO, B TOM
yucie caMoo0pa3oBaHHMIO, Ha TMPOTSHKEHUM BCEH  KU3HU;
I[IK 2.4. | co3HaTenpbHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHMIO Kak I[IP6 1 CdopMupOBaHHOCTH TPEACTABICHUN O
OcyiecTBIATH . . . | MECTE€ XMMUH B COBPEMEHHOW HAy4yHOU KapTHHE MHPA;
YCIOBUIO  yCHEIIHOW Tpo(eCCHOHAIbHOW U OOLIECTBEHHOMN
pa3paboTKy NOHMMAaHHUE POJIM XUMHUU B (OPMHUPOBAHUU KPYrozopa u
TECTOBBIX NEeSATENBHOCTH. (GyHKIMOHAIBHOW TPAMOTHOCTH 4YeJIOBEKa JJISl pEIICHUS
Habopos 1 MP 0l. VYmeHuwe caMOCTOSITENIbHO OIpPENCHATh LEIN MPAKTHHACCKHX 3a]1a4,
TECTOBBIX [1P6 3 Bnagenue OCHOBHBIMU METOJAaMH HAy4YHOTO
CLUEHapUeB JUIsl | ACSITEIbHOCTH u COCTAaBJISITh TUTaHbI NESTeNbHOCTH; | IO3HAHUS, HCIOJb3yeMbIMH B XUMHUHU: HaOIIOJCHHE,
MIPOrPaMMHOTI0 OIIMCaHueE, U3MEpPEHUE, JKCIIEPUMEHT; yMEHUE
CaMOCTOSITEIbHO OCYIIECTBIIATD, KOHTPOJUPOBaTh u
obecrieyeHus. o0pabarbiBaTh, OOBSCHATH PE3YNbTAaThl POBEICHHBIX
KOPPEKTUPOBaTh JESATENbHOCTh, HCIOJB30BaTh BCE BO3MOXHBIC | ONBITOB M Ji€JaTh BBIBOJbI, TOTOBHOCTh U CIIOCOOHOCTH
NPUMEHATh  METOAbl  TO3HAaHUA  NpPU  PEIICHUH

peCypChbl It JOCTHUIKCHUSA TMOCTABJICHHBIX neiaen u peaji3annuun
IIJIaHOB  ACATCIBbHOCTH, BBIGI/IpaTB YCICIIHBIC CTPATCTUHU B

PA3JIMYIHBIX CUTYallUAX

MMPAKTUYCCKUX 3a1a1,
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JIP 13. Oco3nannblii BblOOp Oyaymed mnpodeccun u

I[IP6 1 CdhopMupoBaHHOCTH MPEICTABICHUH O MecTe

VIO CUCTEMY.

KOPPEKTHUPOBAThE ACATCIBHOCTH, HCIIOJIB30BaTb BCE BO3MOXHBIC
peCypChbl IS JOCTHUIKCHUSA TMOCTABJICHHBIX ueneﬁ H pcaiM3alun
IIJITaHOB  JCATCIIBHOCTH, BBI6I/Ip8.TB YCHCIIHBIC CTPATCTUHU B
PA3JIMIHBIX CUTYyallUAX

K 2.5. BO3MOXKHOCTGi pealn3alii COOCTBEHHBIX JKM3HCHHBIX ILIaHOB; | XMMMH B COBPEMCHHOH HAyYHOH KapTHHE —MHpa;
ITpou3BOAUTH 5 OHUMAaHUE POJHM XMMHHU B (DOPMHPOBAHHH KPyrosopa u
uHCrekTrpoBay | OTHOIICHHE K NPO(ECCHOHANBHOM  NEATENPHOCTH KAk (GYHKIIMOHAIBHONH TPaMOTHOCTH YEJIOBEKA Ui PEIICHUS
UC KOMIOHCHT | go3MOKHOCTH y9aCTHSi B PEHICHUH JIMYHBIX, OOMICCTBEHHbIX, | IPAKTHICCKUX 3a/1a1,
[IPOrPaMMHOTI0 [IP6 3 BnageHue OCHOBHBIMM METOJAaMH HAy4HOTO
obecrieuenus Ha | TOCYAAPCTBEHHBIX, OOMICHAMOHABHEIX HPOOIEM. IO3HAHUS, MCIOJL3YEMBIMA B XHMHH: HaOJIOJIEHHE,
Hpeamer MP 03. BiasieHre HaBBIKAMU [TO3HABATENLHOM, y4eOHO- OIMCaHNC, M3MCPCHHC, OKCIICPUMCHT, yMCHHUC
COOTBETCTBUSA HCCIIe10BATENBCKON M IPOCKTHOM /A TeIbHOCTH, HABBIKAMH 00pabarbiBaTh, OOBACHATH PE3YJIbTAaThl POBEICHHBIX
CTaHapTam pa3pelIeH s MPOGIeM; CocoGHOCTE H TOTOBHOCTD K OINBITOB M JI€JaTh BBIBOJBI, TOTOBHOCTH M CIOCOOHOCTH
KOZTMPOBAHUA CaMOCTOSITEIbHOMY MTOUCKY METO/IOB PEIICHHUS MTPAKTHICCKIX NPUMEHATE ~ MCTOJBI ~ TIO3HAHUA ~ NpU  PCIHICHUN

3a/1a4, IPUMEHEHUIO PA3IMUHLIX METOIOB MIO3HAHMA. B co3qanuy | TPAKTHICCKUX 3a/1at,

HOBO#1 0a3bl MaTePUATBHOW KYJIBTYPHI, B PEIICHUHU TIT00ATBHBIX IIP6 5 Branenue npaBUIaMu TEXHUKH OE30MaCHOCTH MPH

npo0JIeM YCTOWYMBOTO PA3BUTHS YETOBEYECTBA VCHOJIL30BAHNH XUMIICCKHUX BCIICCTB,
1856;;% JIP 09. T'oTOBHOCTH M CLIOCOOHOCTH K 06pa3013a13m0, BToM | [IP6 3 BrnageHue OCHOBHBIMM METOJaMH HAy4HOTO
HCXOTHBIC qHuCIe  CaMOoOOpa30BaHHMIO, HA MPOTSDKCHUH BCEH KHM3HU; | MO3HAHUS, HCIOJIb3yeMbIMH B XHMHHU: HaOJIOJICHHUE,
[ CO3HATENLHOE OTHOLICHHE K HENPephIBHOMY 00pa3oBaHUIO KaK | OmHCaHHe, U3MepeHue, IKCIIEPUMEHT; yMEHHE
pa3paboTKy YCIIOBHIO  yCIIEMTHONW TPO(EeCcCCHOHATbHOW M OOIIECTBEHHOU | 00pabaThiBaTh, OOBACHATH pe3ylbTaThl MPOBEACHHBIX
HPOKTHOH TS TSILHOCTH. OMBITOB M JEJaTh BBIBOJbI, TOTOBHOCTh M CIOCOOHOCTH
JIOKYMEHTALIH MP O0l. VYmeHue camMOCTOATENBHO ONPEENATh UEIH | IPUMEHATH METOAbl  MO3HAHUSA IpU  pELICHUU
a JEATCIBHOCTH W COCTaBJIATh  IUIAHBI  JICSITEIBHOCTH; | MIPAKTUYCCKUX 3a/1aY;

CaMOCTOSITEIIbHO OCYIIECTBIIATH, KOHTPOJMPOBATH u | [IP6 5 BraseHue mpaBuiaMu TEXHHUKH O€30MACHOCTH MPHU
MH(POPMAITMOHH

UCTIOJIb30BAHUY XUMHUYECKUX BEIICCTB;

[IP6 6 CdopMUPOBAHHOCTH COOCTBEHHOUW MO3UIUU TI0
OTHOIIICHUIO K XUMUYECKON HH(pOpMAIIHMH, MTOJTy4aeMON M3
pa3HBIX HCTOYHHKOB
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2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA3OBATEJILHON

JANUCIHUITIMHBI «XXUMMWUS»

Buja yueOHOM padoThI

O0BeM B yacax

O0bem 00pa3oBaTe/IbHOM MPOrPaMMBbI AU CHUTIIUHBI 68
B T.4

OcHOBHOE cofepKaHue 64
B T. 4.:

TEOpEeTHUECKOE 00yUueHne 22
MPAKTUYECKUE 3aHITUS 20
abopaTOpHBIC 3aHITHS 22
I[Ipo¢eccuoHATBHO-OPUEHTHPOBAHHOE COIEPKAHUE

(comep:kaHue MPUKJIATHOTO MOLYJISA) 6
B T. 4.:

TEOPETHIECKOE 00yUeHre 2
MPaKTUYECKUE 3aHITHS 4

IMpome:xxyTounas arrectanus ( 1uddepeHIInpPOBaHHbIN 3a4eT)
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2.2 TeMaTH4YeCKHUi IVIAH U COAEPKAHME YYeOHOU IMCUUIIIMHBI

Dopmupye
HaumeHoBaHue Conep:xxanue y4e0HOro marepuajia (0CHOBHOE U NMPO(ecCHOHAIbHO- O0bem | Mble
pa3/1es10B M TeM | OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS, IPUKJIAJIHOI Mooy 1b HacoB | kommeTeH
UM
1 2 3 4
OcHOBHOE CO/lep:KaHHe 66
Pasnes 1. OCHOBBI CTPOCHHS BelIECTBA 6
OcHOBHOE cofepKaHue 4
Teopetnueckoe o0ydeHue 2
CoBpeMeHHass Mojenb cTpoeHHus aTtoMa. CHMBONMYECKHUN $3BIK XUMHUHU. XUMHUYECKHUN
AJIEMEHT. DJIEKTpOHHAas KoH¢urypanus aroma. Knaccudukanus XMMHUUECKUX 3JIEMEHTOB
Tema 1.1. (s-, p-, d-anemeHnTbl). BaneHTHBIe A5eKTpOHBI. BaleHTHOCTh. DJNEKTpOHHAs NpHpoOIA 2
Crpoenue XUMHUYECKOU CBSI3U. DJIEKTPOOTPULATEIBHOCTE. BUIbI XUMUYECKOH CBSI3H (KOBaJICHTHAS,
aTOMOB MOHHAas1, MeTaJUIMYECKas, BOJIOPOAHAsI) U CLIOCOOBI €€ 00pa30BaHus
XHMITHCCKHX JIaGopaTopHbI€ 3aHITUA 2 OK 01
AJIEMEHTOB U ~ - - _
HpHpo/Ia Pemenne 3amanuil Ha UCMONb30BAaHUE XUMHUYECKOM CHMBOIIMKH 1 HA3BAHUIT COCMHEHNUI]
XUMHYCCKOI 0 HOMEHKJIAType MEXKIYHAapOJHOIO COI03a TEOPETUUYECKOW M TMPHUKIAJAHON XUMUU U
CBS3M TPUBMAJIBHBIX HA3BaHWW JUIsI COCTAaBJICHUS XUMHUYECKHX (OPMYN JBYXaTOMHBIX
COeMHEHU (OKCHIOB, Cyab(QUAOB, TMAPUAOB M T.OI.) U APYIrMX HEOPraHMYECKUX 2
COCIMHEHHUN OTIEIbHBIX KJIACCOB.
IIpakTrdeckue 3a7aHys HA YCTAHOBICHHUE CBA3M MEXKIY CTPOCHUEM aTOMOB XMMHYECKUX
JJIEMEHTOB M NEPHOAMYECKMM HM3MEHEHHEM CBOWCTB XUMHUYECKMX JJIEMEHTOB U HX
COCIMHEHUH B COOTBETCTBUU C MOJI0KEHHEM [lepnonnueckon CUCTEMBL.
Tema 1.2. OcHOBHOe cofiepKaHue 2 OK 01
[Tepunoanueckuit
32KOH H IIpakTHYecKkue 3aHATUSA 2 OK 02
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tabmuma JI.1.

Menneneena

[Tepnonnueckas cucrema xumuueckux dmneMeHToB .. MenneneeBa. uzndeckui
CMBICJHI

Ilepmognueckoro 3akona JI.M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB
XUMUYECKUX DJIEMEHTOB, O0Opa3yeMbIX HMMH TPOCTBIX U CIOXKHBIX BEHIECTB B
COOTBETCTBUM C IIOJOKEHUEM XUMHYECKOrO 3jeMeHTa B lleproamyeckor cucreme.
MupoBo33peHyeckoe U HaydyHoe 3HaueHue llepuonnueckoro 3akona .M. MeHnneineesa.
IIporuno3sl JI.M. MenneneeBa. OTKpbITHE HOBBIX XHMHUYECKUX JJIEMEHTOB. PerieHue
MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUN HA XapaKTEPU3ALUI0 XUMHUYECKUX
a1eMeHTOB «MeTtamindeckue / HeMETAINIMYECKUE CBOMCTBA, JJIEKTPOOTPHUIIATEIBHOCTH
XUMHUYECKHUX 3JIEMEHTOB B COOTBETCTBUU C X JIEKTPOHHBIM CTPOCHUEM U TOJOKEHUEM B
MIEPUOJINYECKON cUCTeME XUMUUeCKuX anemeHToB [[.1. Menneneera»

Pasznen 2. XumMnueckne peakunu

10

Tema 2.1.
Tunsl
XUMHYECKHUX
peakiui

OcHOBHOE coaep:xkanmne

Teopernueckoe 00yueHue

Knaccudukanus v TUIIBI XUMUYECKUX PEAKIIUN C yYACTHEM HEOPTaHUYECKUX BEIIECTB.
CocraBieHue ypaBHEHHI peaklMil COeTUHEHUS, Pa3I0KEHNUs, 3aMeIlleHHs], 0OMeHa, B T.4.
peakiuii ropeHus, OKUCICHUS - BOCCTAHOBIICHHUS.

VYpaBHeHUs1 OKUCTEHUS-BOCCTaHOBNICHMI. CTeneHb okuciaeHusl. OKUCTUTEND U
BOCCTaHOBHTEIIb.

CocraBieHue 1 ypaBHUBAHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM
ANEKTPOHHOTO Oananca. OKUCIUTETFHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPOJIE,
POU3BOJCTBEHHBIX MPOIECCAX U KUZHENESITEIbHOCTH OPraHU3MOB

JlabopaTopHble 3aHATHA

KonnuectBeHHble OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMUU U
pacueTsl 0 YPaBHEHUSIM XUMHYECKUX peakiui. MoJb Kak €IMHULIA KOJIMYECTBA
BelecTBa. ModsipHast Mmacca. 3aKOHbI COXpaHEHHUSI MAacChl U SHEPruu. 3aKoH ABOrajapo.
MounsipHblii 00beM Ta30B. OTHOCHUTEIBHAS TIOTHOCTH Ta30B. PacdeTsl o ypaBHEHUSIM
XUMUYECKUX PEaKIUi ¢ UCTIOIB30BAaHUEM MAaccChl, 00beMa (HOpMalibHbIE YCIOBUS ) Ta30B,
KOJINYECTBA BEIIECTBA

OK 01
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Tema 2.2.
DIIEKTPOIUTHYE
cKast
JTIMCCOIAIINS U
HOHHBIA OOMEH

OcHoBHOE coaep:xanue

TeopeTnueckoe od0yueHue

Teopust snexkTponuTHuecko auccouuanui. WMOHBI. DIEKTPONMUTHI, HEIIEKTPOJIUTHI.
Peakuun nonHoro oomena. CocraBieHue peakluii HOHHOTO OOMEHa IIyTEM COCTaBJICHUS
UX TIOJHBIX M COKpAlIeHHBIX MOHHBIX ypaBHEHHH. KHCIIOTHO-OCHOBHBIE pEaKLUU.
3a/1aHus Ha COCTaBJIEHUE NOHHBIX PEaKIUi

OK 01
JlaGopaTopHble 3aHATUA OK 04
JlaGopatopnas padota "Turbl XMMUYECKUX peakiuii'.
HccnenoBanuie TUTIOB (110 COCTaBY M KOJMYECTBY HUCXOIHBIX U 00pa3yIOIIMXCS BEIECTB)
U TPU3HAKOB XHUMHUYECKHMX peakiuid. [IpoBeneHue peakuwii HOHHOTO OOMEHa,
OTIpeJIeICHHE CPEeJIbl BOJHBIX PACTBOPOB. 3a/IlaHUs Ha COCTaBJICHHE HOHHBIX peaklui
KontpoabHas
CtpoeHue BellecTBa U XUMUYECKUE PEaKun
padora 1
Pazjnen 3. PacTBOpBI
Tema 3.1. OCHOBHOE COflePKAHNE
[TonsaTHE O
pacTBopax IIpakTHYECKHE 3aHATHS
OK 01
PactBopenmne kak (usuko-xumudeckuid mporecc. PactBopsl. CriocoObl MPUTOTOBICHUS OK 02
pactBopoB. PactBopumocth. MaccoBasg 10151 pacTBOpeHHOro BemiectBa. CMBbICT 0K07
[1K2.4

noKaszaTenisl MPeAeabHO JOMYCTUMON KOHIIEHTpPAlMd M €ro MCIOJIb30BAHHE B OILICHKE
AKOJIOTMYECKOI 0€30MaCHOCTH.

[IpaBuiia HKOIOrMUECKH 11€I€CO00PA3HOI0 MOBEICHUS B OBITY U TPYIAOBOH JI€SITEILHOCTH
B LIEJISIX COXPAHEHHUsI CBOETO 3J0POBBbS M OKPYKAKIIEH NMPUPOJHOW CPEbl, ONACHOCTH
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BO3JICUCTBUS HA JKUBBIE OPTaHU3MBI OIIPEAECIECHHBIX BEIIECTB.
Pemrenne npakTuKoO-OpUEHTUPOBAHHBIX PACYETHBIX 3aJaHUI HAa PACTBOPBHI,
UCIOJIb3yEeMbI€ B OBITOBOI M MPOM3BOJCTBEHHOMN JESATENBHOCTH YEJIOBEKA

Tema 3.2. JlaGopaTopHble 3aHATUA 2
Hccnenosanue | JlaGoparopHas paGota «[IpUroToBIeHHE PACTBOPOBY.
CBOHCTB [IpuroroBneHre pacTBOPOB 3aJaHHON (MaccoBOW, %) KOHICHTpamuu (C TMPaKTHKO- 5
PacTBOPOB OpPUEHTUPOBAHHBIMH BOIIPOCAMM) U ONPEIETICHUE CPEJIbI BOJHBIX PACTBOPOB.
Pemenue 3a1ay Ha NPUTrOTOBJIEHUE PACTBOPOB
Paznen 4. CTtpoeHue U CBOWCTBA HEOPTAHUYECKHUX BelIeCTB 16
OcHoBHOE coaep:xanmne 4
Tema 4.1.
Knaccudukamus, | Teoperuueckoe od0yueHue 2
HOMEHKJIaTypa v
1 CTpOCHHE [Ipenmet Heopranuueckoi xumun. Kinaccudukaims HeopraHuueckux BemiecTs. [IpocTeie
S —— U CJIOkHBIE BenlecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BEIIECTB (OKCUIbI, TUAPOKCH/IBI,
X BEIECTE KHCJIOTHI, COJN). B3anMOCBsI3b HEOpraHUYECKUX BEIIECTB. ArperaTHble COCTOSHUS
BeniecTBa. Kpucrannuueckue u amop@Hbie BemecTsa. TUITBI KPUCTAJTUTMYECKUX PEIIETOK 5
(aToMHas1, MOJIEKYJISIpHAs, MOHHASI, METaJUTHYeCKas ). 3aBUCUMOCTh (PU3NUECKUX CBONCTB
BEIIECTBA OT TUIA KPUCTAINIMYECKON PEIIeTKH. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTHU
BEIIECTB OT BUJa XUMHUUYECKOM CBSI3U U TUIIA KPUCTAIUIMYECKOM pemeTKu. [IpruanHbI
MHOT000pa3usi BEIIECTB
IIpakTyeckue 3aHATHS 2
HomenknaTypa HeOpraHW4eCKUX BEIIECTB: HA3BaHUE BEIIECTBA UCXOMAS U3 UX
XAMHUYECKOW (POPMYIIBI MIIH COCTABICHUE XUMHUIECKOU (DOPMYITBI HCXOs M3 HA3BaHUS OK 01
BelecTa no mexayHapoaHoit (MIOTTAK) unu TpuBHaibHOM HOMEHKIIATYPE. 2 OK 02
Pemenune mpakTHdeckux 3aaHuil 10 KiIacCu(PUKAIMN, HOMEHKIATYPE U XUMUYECKUM K2 4

dbopMyTaMm HEOPTaHUMYECKUX BEIIECTB PA3INYHBIX KJIACCOB (YTapHbIN Ta3, YIIICKUCITBINA
ra3, aMMHaK, raieHasi U3BeCTh, HeralleHasi U3BECTh, MUTHhEBAsl COJAa U APYTUX): HA3bIBATh
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U COCTaBJIATH (POPMYJIbI XMMHUUECKHUX BEILIECTB, ONPEIEIATh IPUHAIEKHOCTD K KJaccy.
Nctounuku xummudeckoi nHGpopmMaiuu (CpeacTB MaccoBoi nuHpopmaluu, cetb UHTepHeT
u apyrue). [lonck nHpopManuu no Ha3BaHUAM, UAEHTU(PUKATOPAM, CTPYKTYPHBIM
dbopmynam.

Tema 4.2.
dusuke-
XUMHYCCKUE
CBOMCTBa
HEOpPraHUYECKUX
BCIIICCTB

OcHoBHOE coaep:xanne

TeopeTnueckoe o0yueHune

Mertamnbl. O0ue pusnvyeckue u XuMUYecKre cBoicTBa MeTalIoB. CriocoObI
NOJIyYEHUs. 3HAYEHNE METAJJIOB U HEMETAJIOB B PUPOJE U KUZHEAECATEIBHOCTH
YesioBeKa U opranu3mMoB. Koppo3us MeTauioB: BUJIbI KOPPO3HH, CIIOCOOBI 3alIUTHI
METaJUIOB OT KOPPO3UHU

Hemeramnbl. O6mue pusnyeckrue 1 XUMHUECKUE CBOMCTBA HEMETAITOB. TUITHYHBIE
cBoricTBa HemeTtauioB [V- VII rpynn. Knaccudukaius 1 HOMEHKIaTypa COeIUHEHUM
HeMeTauioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE.

IIpakTH4eckue 3aHATHS

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB (OKCHIOB,
TUJIPOKCHUIOB, KMCJIOT, COJIEH U Ap.). 3aKOHOMEPHOCTHU B U3BMEHEHUU CBONCTB IPOCTHIX
BEIIECTB, BOJIOPOIHBIX COEAUHEHUM, BBICIIIUX OKCHJIOB Y THIPOKCHJIOB.

JlaGopaTopHble 3aHATUA

JlaGoparopnas pabora «CBoicTBa MeTa/IOBY. B3auMoaelicTBHE METAIIOB ¢ BOJIOM, a
TaKXe C pacTBOPAMU COJIEH U paCTBOpPAMHM KUCJIOT. B3aumoaencTBre cCEpHOM U a30THOM
KHUCIIOT ¢ Melbto. CocTaBlieHHEe YPaBHEHUN XUMUUYECKUX PEAKIUNA C YHACTUEM MPOCTHIX U
CJI0’KHBIX HEOPTaHMYECKUX BEIIECTB: METAJJIOB U HEMETAJUIOB; OKCHIOB METAJJIOB

Jlabopatopnas padota «XapakTep JUCCOMHUANNH PA3TUIHBIX THIPOKCHUIIOBY.
CocraBiieHle ypaBHEHUN XUMHUUYECKUX PEAKIINI C y4aCTUEM HPOCTHIX U CIIOAKHBIX
HEOPraHMYECKUX BEIECTB:, HEMETAJIIOB U aM(DOTEPHBIX 3JIEMEHTOB; HEOPraHUUECKUX
KHUCJIOT, OCHOBAaHUM 1 aM(OTEPHBIX TUAPOKCUIOB; HEOPTAHUUECKUX COJICH,
XapakTEPU3YIOIIMX UX CBOMCTBA.

OK 01
OK 02
[IK 2.4
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npoueccos. puanun Jle [larense

JlabopaTopHas pab6ora

JlabopatopHast pabota «CKOpPOCTh XMMHYECKUX peaknuii. CMeneHne XUMHUYECKOTO
paBHOBecus» PeleHne NpakTUKO-OPHEHTUPOBAHHBIX 3aJaHUN Ha aHamu3 (PaKTOpPOB,
BIMSIOIINX HA HM3MEHEHHE CKOPOCTH XHWMHUYECKOM peakuud, B T.4. C IO3ULHAN
HKOJIOTHYECKH 1EJIECO00Pa3HOTO TOBEACHUS B OBITY M TPYIOBOH JEATEIHHOCTU B IEIIAX
COXPAaHEHHUS CBOETO 3I0POBbS U OKPYKAOIIEH TPUPOIHOUN CPEBI.

Pemenne npakTuKO-OpMEHTUPOBAHHBIX 3aJJaHUI HA MPUMEHEHHUE TpuHIuna Jle-

Tema 4.3. OcHOBHOE coaepKkaHue
Unentupukauusa | JlabopaTopHble 3aHATHS
Heopranudecku | Jlaboparopnas pabora «aeHTHUUKaIMS HEOPraHUYECKUX BEILIECTBY.
X BEIIECTB Pemienre SKCIEpUMEHTANBHBIX 3aad IO XUMHUYECKMM CBOWCTBAM METAUIOB U OK 01
HEMETAIIJIOB, IO PACIIO3HABAHUIO U MOJTYUYECHHUIO COEAUHEHNN METAIJIOB U HEMETAJLIOB. [IK 2.4
WNnenTudukaiys HEOPraHM4eCKUX BEIIECTB C UCIOIb30BAHUEM UX (DU3UKO-XUMHUECKUX
CBOICTB, XapaKTepHBIX KaUeCTBEHHBIX peakiuil. KauecTBeHHbIE peaKIu Ha Cyibdart-,
KapOOHAT- U XJIOPU-aHUOHBI, HA KATUOH aMMOHUS
KonTpouabHas .
CBoliCTBa HEOPTAHUYECKHUX BEIIECTB
padora 2
Pazien 5 Kunetnueckue u TepMoAMHAMUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKUX
' peakiuit
OcHOBHOE cofepKaHue
Tema 5.1
CKOPOCTL TeopeTnueckoe o0yyenmne
XHME%CKHX CKOpOCTh peakiy, €€ 3aBUCUMOCTh OT Pa3jIMuYHBIX (PAKTOPOB: MPUPOJBI pearupyromux
eaKLIHiA BEUIECTB, KOHLEHTPALMM pEarupyroliuX BEIIEeCTB, TEMIEpaTypbl M  IUIOWAIU
P ' PEaKIMOHHON TOBEPXHOCTU. TemnoBbie 3(PPEKThl XUMUYECKUX peakiuil. DK30- U
XHUMHUYECKOE
SHAOTEPMUYECKUE, PEAKLIUH.
paBHOBECHE N .
OOpaTUMOCTh peakiuii. XMMHUYECKOE PABHOBECHUE U €70 CMEILEHUE MO/ 1el CTBUEM OK 01
pa3IMuHBIX (AKTOPOB (KOHLIEHTPALMS PEareHToOB WM NPOAYKTOB PEAKINH, JaBICHNUE, OK 02
TEMIIepaTypa) s CO3JaHusl ONTUMAJIBHBIX YCIOBHM MPOTEKAHNS XUMUYECKHUX K 2.4
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‘ [ITaTenbe nis HAXO0KACHUS HAIIPABJICHUS CMEILICHUS

IIpodeccnoHaIBLHO-OPHEHTHPOBAHHOE CO/iCPKAHUE (COAepKaHUe PUKJIAJTHOI0 MOAYJIs1)

Pa3nea 6. Xumus B ObITY M IPOM3BOJACTBCHHOM 1eATEbHOCTH Y€JI0BEKA
Xumust B ObITY OCHOBHOE coJepKaHHe OK 01
1 OK 02
[POM3BOJCTBEH Teopernueckoe 00yueHue OK 04
HO Hogelimme noctnxeHnss XUMHUYECKON HAYKU U XUMUYECKOU TEXHOJIOTUU. POib 0K 07
eSTCIbHOCTH XUMHUU B 00ECTICUCHUH DKOJIOTUYECKON, SHEPreTUYECKON 1 MUILIEBON 6€30MacHOCTH, MK 5.1.
JeIOBEKA pa3BuTUU MeauIMHEL. [IpaBuia moucka U aHaau3a XUMUYECKONU HHPOpMAITUH U3 TIK 2.5
Pa3IMYHBIX KICTOYHUKOB (Hay4YHasi U yueOHO-Hay4YHas JIUTepaTypa, CpeicTBa MacCCOBOM
uHopmaiuu, cetb MIHTepHer)
IIpakTHyeckue 3aHATHS
[Touck m aHanu3 KeWCOB O MPUMEHEHUH XUMHYECKUX BEIIECTB M TEXHOJOTHH C Y4ETOM
Oynyueld npodeccuoHaTbHOM JeATETbHOCTH MO TeMaM: KPAacKd, MCTOYHUKU HEPTHH,
OpraHuYecKue U MUHEpalbHbIE YI0OpEHUs, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHSI.
3amura: [IpeacraBienue pe3ynbTaToOB pelieHus: KeMcoB B popMe MUHHU-TOKIA1a C
Ipe3eHTaluen
Pasznea /. CTpoeHne M CBOIiCTBA OPraHN4YeCKHX BeleCTB 24
OcHoOBHOE cofepKaHue 4
TeopeTnueckoe 00yueHue
Tema 7.1. [TosiBneHKE U pa3BUTHE OPraHUYECKOW XUMUHU KaK Hayku. [IpeaMeT opranndeckoi
Knaccuduranus | xyvpn. Mecto u 3HaueHme OPraHUYEeCKON XMMUH B CUCTEME €CTECTBEHHBIX HAYK. OK 01
» CTPOCHHUC 1 XHUMHYECKOE CTPOCHUE KAK NOPSAOK COCIMHEHHS aTOMOB B MOJIEKYJE COTJIACHO HX K2.6.
HOMCHKIIATYPa | ganeHTHOCTH. OCHOBHBIC ITOJIOKCHHS TCOPUU XUMHYECKOTO CTPOCHHS OPTaHWYECKUX K 2.4
OPraHHM9CCKUX | coenmuuennit A.M. bytinepoBa. VYTIepomHBI CKEIET OPraHWYECKOW MOJICKYIIHI.
BCHICCTB 3aBUCUMOCTh CBOWCTB BENIECTB OT XHMHYECKOTO CTpOeHHs Moyiekyn. W3omepus u

MU30MEPBI.
[Tonsitue o pynkumonansHoM rpymme. Pagukan. [IpuHuumne! knaccupukanuu
OPraHu4YeCKUX CoeAMHEeHNN. MexayHapoIHasi HOMEHKIIATYpa U IPUHIHIIBI

19




HOMEHKJIATYphl OpraHuYecKux coequHeHuil. [lonsitue 06 azoTcoaepKammnx
COCIMHEHUAX, OMOJIOrMYECKH aKTUBHBIX BeIleCTBaX (YIJIeBOAaX, JKUpax, OenKax u jap.),
BBICOKOMOJICKYJISIPHBIX COSTMHEHUSIX (MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO)

IIpakTnyeckue 3aHATHS

HomeHknaTypa opraHm4ecKux COeAMHEHUN OTIAEIbHBIX KIACCOB (HACKIIICHHBIE,
HEHACHIII[EHHBIE U APOMATUYECKUE YTIIEBOAOPOAbI, CIIUPTHI, (DEHOJIBI, aJIbIETUIbI,
KETOHBI, KapOOHOBBIE KUCIOTHI U Jip.) CocTaBlIeHUE TIOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOPMYJI OPraHMYECKUX BEIIECTB OT/IEIbHBIX KJIACCOB, UCIIOJIB3YS UX
HA3BaHUS 10 CUCTEMATUYECKON U TPUBHAILHON HOMEHKJIAType (3TUIICH, alleTHIICH,
rmiepuH, ¢peHo, GopMalbAeTul, YKCyCHasi KUCIIO0Ta, TIUIUH). PacueTsl mpocTeitieit
dbopMyITbl OpraHUYeCKOM MOJICKYJIBI, UCXOJISl U3 DJIEMEHTHOTO cocTaBa (B %)

Tema 7.2.
CBoiicTBa
OPTraHUYECKUX
COeIMHEHNH

OcHOBHOE coaep:xkanmne

12

TeopeTnueckoe o0yueHune

- DU3UKO-XMMHUYECKUE CBOICTBA OPraHMYECKUX COEIWHEHHI OTHEIbHBIX KIACCOB
(ocoOeHHOCTH KIlaccu(UKAMM U HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJOTHYECKUH Pl U
oOmast dopmyna; uzomepus; (PU3NUYECKUE CBOWCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI
NOJIyYEHUs): MPENEIbHbIE YIJIEBOAOPOAbl (alKaHbl u LUKJIOAIKaHbI). ['opeHne MmeTaHa
KaK OJMH M3 OCHOBHBIX HCTOYHHMKOB TeIUIa B MPOMBIIUIEHHOCTH W ObiTy. CBoOlicTBa
IPUPOJHBIX YIIIEBOAOPOAOB, HAXOKIECHHUE B IPUPOJE U IPUMEHEHHE AIKAHOB;
- TpeIebHbIE YIIEBOAOPObI (AIKaHbI ¢ MUKIOAJIKaHbl). ['OpeHre MeTaHa Kak OJIUH U3
OCHOBHBIX HMCTOYHUKOB TE€IJIa B MPOMBIIUIEHHOCTH W ObITy. CBOICTBAa HPUPOIHBIX
YIJ€BOJIOPOJIOB, HAX0XKIEHUE B MIPUPOJIE U IPUMEHEHUE AJIKAHOB;

HelpeaeabHbIe (AJIKEHbI, AIKUHBI U alKaJIUEHbl) 1 apOMATUYECKUE YIIIE€BOJAOPOIbI.
['openue aneTnineHa Kak ICTOYHUK BBICOKOTEMIIEPATYPHOIO MIIAMEHU JJIsl CBAPKH U
PE3KH METAIIJIOB

KHCIIOPOJICOASPKAIIINE COSTMHEHUS (CITUPTHI U (DEHOJIbI, KAPOOHOBBIC KUCIOTHI U
3(HpHI, ATBJACTHIB U KETOHBI, KUPBI, YTIIeBO bl ). [IpakTHueckoe mpuMeHeHNe
STUJICHTIIMKOIIS, ThuieprHa, Gpenona. [Ipumenenue hopmanpaeruia, areraibaeTuaa,
YKCYCHOM KHCIOTBI. MblJIa KaK COJIM BBICIINX KapOOHOBBIX KMCIOT. MOIOIIKE CBOMCTBA

OK 01

OK 02
OK 04
[IK 2.4
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MbILIa

IIpakTHyeckue 3aHsATHHA

CBolicTBa OPraHUYECKUX COCTMHEHUI OT/AENbHBIX KIACCOB (TpUBUAIbHAS U
MEXTyHapOHasl HOMEHKIIATypa, XMMUYECKHUE CBOMCTBA, CIOCOOBI MOTYUYEHUS ):
npeesbHbIe (aTKaHbl U IUKIOAIKAHBI ), HEMPEAe/IbHbIC (AJIKEHBI, AIKUHBI U aJIKaIUEHBI)
U apOMaTUYECKUE YTIEBOAOPOIbI, CHUPTHI U (PEHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(UPBI,
aJbJIETUbl U KETOHBI, aMUHBI U aMUHOKHUCJIIOTHI, BLICOKOMOJIEKYJISIPHbIE COSTUHEHUS.
3a/aHus Ha COCTaBJICHUE YPaBHEHUN XUMUYECKUX PEaKIUi C ydacTHEM OPraHMYeCKUX
BEIIECTB HA OCHOBAHMM UX COCTaBa U CTPOCHUS
CocraBieHue cxem peakuuid (B TOM YHCIE MO MPEeAJIOKEHHBIM IIeN0YKaM MPpeBpaIleHUI),
XapaKTepU3yIINX XUMHYECKHE CBOWCTBA OPraHUYECKUX COCJUHEHUN OTIEIbHBIX
KJIACCOB, CHOCOOBI WX TMOJYyYEeHHUS M Ha3BaHUE OPraHMYECKUX COCJAMHEHHUH IO
TPUBUATBHON UM MEXKTYHAPOIHON CUCTEMAaTHYECKOM HOMEHKIIAType.

Pemenue mpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJJaHUI HA CBOMCTBA
OpraHUYeCKUX COSAMHEHUN OTIEIbHBIX KJIACCOB

JlaGopaTopHasi paéorta

JlaGopatopHast pabora "llpeBpaieHusi OpraHMYeCKUX BEUIECTB IPU HarpeBaHUU'.
[Tomydenue 3THIIEHA U U3YyYEHUE €TO CBOMCTB. MOAEIMPOBAHUE MOJIEKYJ U XUMUYECKUX
peBpalleHUI Ha PUMEPE dTaHa, STUJICHA, alleTHIEHA U JIp.

JlaGoparopHass pabora. «CBoicTBa cnHUpTOB» l3ydeHHWe pacTBOPUMOCTH CIIUPTOB B
Boge. OKHUCJIEHUE COUPTOB PA3IUYHOTO CTPOEHUSI XPOMOBOM cmechio. llomyuyeHue
auTIIIOBOTO Adupa. [lonyyenue rnunepara Meau.

JlabopatopHas pabora «CBoiicTBa KapOOHOBBIX KHCIOT». PacTBOPHUMOCTH pa3IUYHBIX
KapOOHOBBIX KHCJIOT B BOje. B3ammonelcTBHE€ YKCYCHOHM KHCIOTBI C METaJJIaMHU.
[Tonmydyenne n30amMmI0BOro 3(hupa yKCyCHOU KUCIOTHI

Tema 7.3.
WNnentudukarm
ST OPraHUICCKHUX
BEILIECTB, UX

OcHOBHOE cofepkaHue

Teopetuueckoe oOyueHue

BI/IOOpFaHI/I‘-ICCKI/Ie COCIUHCHMU. HpI/IMeHeHI/Ie n OmoJIornueckas POJIb YIIICBOAOB.

OK 01
OK 02
OK 04
[IK 2.4
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3HAUECHHUE U
MIPUMEHEHHE B
OBITOBOI U
MIPOU3BO/ICTBEH
HOM
NEATEIILHOCTH
yeJIOBEKa

Oxucnenne yriaeBo 0B - HCTOYHHUK YHEPTUU KUBBIX OpraHu3MoB. O0JacTH MPUMEHEHUS
amuHOKHUCIOT. [IpeBpanienns 6eTKOB MUY B OpraHu3Me. bruonorudeckue ¢yHKIAN
OenkoB. buonornueckune QyHKITNHN )KUPOB. PosIb OpraHndeckoil XMMHUHU B PEIICHUN
npoOJieM MUIIEeBOM 0€30MaCHOCTH

IIpakTnyeckue 3aHATHS

Ponb oprannueckoil XMMUU B PeILIEHUU MPoOIeM SHEPreTHYecKoil 0€30MacHOCTH, B
Pa3BUTUU MEIULMHBI, CO3JaHUHA HOBBIX MAaTEpUaIOB, HOBBIX HCTOUYHUKOB YHEPTUU
(anmpTepHATHUBHBIE UCTOYHUKHU SHEPTrUn). ONacHOCTbh BO3ACHCTBUS HA KUBBIE OPTaHU3MBI
OpraHUYeCKUX BEIECTB OTACNIbHBIX KIACCOB (YIJI€BOAOPO/IbI, CHUPTHI, (PEHOJIBI,
XJIOPOPTraHUYECKUE MTPOU3BOJIHBIE, aJIbAETUABI U JIP.), CMBICI ITOKA3aTeNs MPEIEIBbHO
JONYCTUMOW KOHLIEHTPAallUU

JlaGopaTopHbie 3aHITHS

JlaGopatopHast pabora: "WaeHTudukaus OpraHuyecKUX COCAMHEHHH OTIeIbHBIX
KJ1accoB"

NnenTudukaims opraHu4eckKux CoOeMHEHUN OTIEIbHBIX KJIACCOB (HA MpUMeEpe
aJNbJIETUIOB, KpaxMmania, YKCYCHOM KUCIOThI, OEIKOB U T.I1.) C UCTIOJIb30BAHUEM UX
(U3UKO-XMMUYECKUX CBOMCTB U XapaKTEPHBIX KAYECTBEHHBIX peakiuii. JleHaTypamms
Oenka npu HarpeBaHuu. L{BeTHbIC peakiiuu 0eaKoB. BO3HHKHOBEHNE aHATUTHYECKOTO
CUTHaJa C TOYKH 3PEHUS XUMHUYECKUX MIPOLIECCOB MIPU NPOTEKAHUH KAYECTBEHHOM
peakiuu, MOo3BOJISIONMEH HACHTUDUITMPOBATH MPEJI0KEHHBIE OPraHNYECKHE BEIIECTBA

KonTposnbHas
pabora 3

CtpyKTypa U CBOMCTBA OPraHMYECKHUX BEIIECTB

IIpome:xxyTouHasi aTTecTanus Mo gucuunante ( 1uddepeHMPoOBaHHBIN 3a4eT)

Bcero

68
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3. YCJOBUS PEAJIN3ALIMUA ITPOI'PAMMBbBI YYEBHOM
JANCIUIIJIMHBI
3.1. TpeOoBaHusi K MHHMMAJBHOMY  MAaTEePHAIBHO-TEXHHYECKOMY
o0ecre4eHHI0

Jlns peanuzanul TporpaMMbl JUCHUIUIUHBL JTOJDKHBI OBITh MPEAYCMOTPEHBI
CJIeIyIONINE CHelalIbHbIEe TOMEIIECHUS: Y4eOHbI KaOMHET XUMUU

OGopynoBanue y4yeOHOro ka0uHeTa (HAIJIAAHbIE TMOCOOUs): HAOOPHI
IAPOCTEPKHEBBIX MOJIEJIEH MOJEKYJ, MOJIed KPUCTAUIUUYECKUX PEIICTOK,
KOJUICKIIUM TIOJIMMEPOB; KOJUICKIIMS TOPHBIX TMOPOJ M MHHEpPAJIOB, TabiuIa
MenneneeBa, yueOHbIe GUIBEMBI, ITU(DPOBBIE 00pa30BATEIBLHBIE PECYPCHI.

TexHuueckue cpeacTtBa oOyYeHHSI: KOMIIBIOTED C  YCTpPOMCTBAMHU
BOCIIPOM3BEJICHUSI  3BYKa, IMPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C DKPAHOM,
MYJIBTUMEIUNHAS TOCKA, YKa3Ka-TPe3eHTEP s IPE3CHTAIIHH.

Ob6opynoBanne jJadopaTopuu U padbo4ux MecT JadOpaTOpUM: MEH3YPKH,
MUTIETKU-KAMEIbHUIBI, TEPMOMETPHI, (HUIbTpOBaJIbHAs Oymara, MpPOMBIBAJIKH,
CTEKJISTHHBIE TPOOUPKH, PE3UHOBBIE NPOOKU, (oHapuKU, HAOOp PEAKTHBOB,
CTEKJITHHBIE TAJIOYKH, INTATUBBI I MPOOUPOK; MEpPHbIE UWIMHAPHI, BOPOHKH
CTEKJITHHBIC, BOPOHKHU JACNHUTENbHBIC IuauHapudeckue (50-100 mi), cTymku ¢
necTuKoM, (aphopoBble YaIlKH, MUHIETHI, (UIBTPHI OyMaKHble, BaTa, Mapis,
4acoBbI€ CTEKJIA, DJIECKTPOILTUTKU, JTA0OPATOPHBIE IMITATHUBBI, CITUPTOBBIE TOPEIIKH,
CIIUYKH, TIPUOOP IS TTOTYyYEHHUS Ta30B (WIM MPOOUPKA C Ta300TBOAHON TPyOKOIt),
Jep)KaTenn g TPOOMPOK, CKISHKU Ui XpaHEHUs PEakTUBOB, pa3aaTOYHbIC
JTOTKH; Xxumudeckue crakanbl (50, 100 u 200 mut); mmaresiu; NUHIETHI; TUTCIbHBIC
IIUMIBI, CEKYHIOMEpHI (TaliMephl), MepHbIe TTpoOupku (Ha 10-20 mi) U MepHBIE
ko661 (25, 50, 100 u 200 mu), BomsHas OaHs (MM TEPMOCTAT), CTEKIISHHBIC
MaJo4YKu; KOHMYEeCcKue KoJObl misg tutpoBanus (50 m 100 mut); UHIAMKATOpPHbBIE
MoJIOCKU Jysi  onpenenenuss pH u  cTangapTHas UWHAUMKATOpHAs —IIIKaja;
YHUBEpCANbHBIA HHANKATOP; nuneTku Ha 1, 10, 50 ma (wnm go3atopsi Ha 1, S 1 10
MJI), OIOpeTKH JUIsI TUTpPOBaHWS, MeauruHckue wmpuibsl Ha 100-150 Mo,
nabopaToOpHBIC W/WIIM aHATUTHYECKUE BEChl, pH-METphI, CymuIbHBIA mKad, U 1ap.
nabopatopHoe 000pyI0BAHUE.

3.2. HNudopmannoHHoe odecnevyeHUue peajn3anuu NporpaMmbl

OCHOBHBIE UCTOYHHKH:

1. Ta6puensa O.C. Xumus. 10 kracc. Yraoybnennsiid ypoBeHs: yaeOnuk / O. C.

I"abpuensu, U. I'. Octpoymos, C. A. Cnaakos. - [Ipocsemnienue, 2022. — 399
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2. Xwuwmus. 11 kmacc. Yrryonennsiit yposenb: yueOnuk / O. C. IN'abpuensu, U. T
Octpoymos, C. A. Cnagkos, A. H. JIEBkuH. - [Ipocsemnienue, 2022. — 432
JlonoJiHuTEIbHbIE HCTOYHUKU:

http://lib.bsaa.edu.ru — 3B Bearopoackoro 'AY

http://znanium.com — IBC «3Hanmym»

http://e.lanbook.com — DBC «JIanb»
http://ebs.rgazu.ru — 9BC «AgriLib»

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS yueoHoM
JANCIOUIIJIMHBI

KonTpoinb W  omeHka  pe3yibTaToB  OOy4YEHHS  OCYIIECTBISIETCS
npernojaBaTejieM B MPOIECCEe  MPOBEIACHUS  MPAKTHUYCCKUX  3aHATHH |
7a00paTOpHBIX PAabOT, TECTUPOBAHWSA, a TAKXKE BBIMIOJIHCHUS OO0YYarONUMUCS
UHAUBUAYAIbHBIX 3aJlaHUl, TPOEKTOB, HccleqoBaHuil. Pe3ynbratbl o0yueHus
OTIPEJIENISIIOT, YTO O0yvaromuecs MOJDKHBI 3HATh, TOHUMATh U JE€MOHCTPUPOBATH
10 3aBEPIICHUH U3yUYEHUS TUCIUTIINHBIL.

Jist hopMupoBaHus, KOHTPOJISI U OLIEHKH PE3YJIbTaTOB OCBOCHHS y4eOHOM
JUCIUIUIMHBI UCTIOJIb3YETCsI CUCTEMA OLIEHOYHBIX MEPOTIPUSATUH, MTPEACTABIIAIONIAS
co0Oll KOMIUIEKC YYEeOHBIX MEpPONPHUITUH, COTJIACOBAaHHBIX C pPE3yJIbTaTaMH
oOyuenuss u copmynupoBanHeix ¢ ydetom @OI'OC COO (mpeameTHbIe
pe3yabpTathl o auctuiuinie) u ProC CIIO.

OK/ Mopnyan/Pa

Pe3yabTaTt 00yueHnus THnbI OLIEHOYHBIX MEPONIPUATHIA
IIK Baea/Tema M y ponp

| | OcHOBHOE conep:kanue

1 Pasjen 1. D opMYyJIMPOBATH
OCHOBBI PMYyTHp
0a30BbIe MOHATUSA U
CTPOEHUA
3aKOHBI XHMHUH
BelecTBa

1. Tect ((CTpOGHI/Ie aTOMOB XMMHUYCCKUX

1 | OK [Ctpoenue | CocTaBisTh XMMHUYECKHE .
AJIEMEHTOB U MPUPOIA XUMUUYECKOU CBSI3U.

01 jaromoB (bopMyIbI COeIMHEHUH B
2. 3ajauu Ha COCTaBJICHUE XUMHUUECKUX
1 XUMUYECKHUX | COOTBETCTBUH CO N
(bopMyIn IByXaTOMHBIX COeTUHEHUN (OKCHIOB,
DIIEMEHTOB M CTENEHbIO OKHCIICHUS
Cynab(GUI0B, THAPUAOB U T.IL.).
npupoa XUMHUYECKHUX 3JIEMEHTOB, .
o 3.3amaHus Ha MCHIOJIB30BaHUE XUMHUYECKOM
XUMUYECKOH | UCXOJ U3 BAJIGHTHOCTH U . .
CHUMBOJIMKH U Ha3BaHUH COEMHEHUH 110
CBSI3U AJIEKTPOOTPUIIATETHHOCTH

HOMEHKJIaType MEXIYHAPOIHOIO CO3a
TEOPETUYECKON U MPUKIAJTHON XUMHUH U
TPUBUAJIbHBIX HA3BAHWUN JJI COCTABJIEHUS
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XUMHAYECKUX (POPMYIT IBYXaTOMHBIX
coeMHEHUH (OKCUIOB, CYIb(UIOB, THAPUIIOB
U T.I1.) U JPYTUX HEOPTaHUYECKUX COCAUHEHUIN
OTACJIBbHBIX KJIACCOB

JlabopartopHnast pabota

OK
01
OK
02

[Iepunoauuec
KHH 3aKOH U
Tabmma

LU

Menpgeneena

XapakTepu3oBaTh
XUMHNYECKHEC 3JICMCHTHI B
COOTBECTCTBHUH C UX
MIOJIO)KEHUEM B
MIEpUOANYECKON CHCTEME
XUMHNYECCKHUX JJIEMCHTOB
J.N. Menneneena

1. Tect «MeTamnnueckue / HEMETAIUINYECKHUE
CBOMWCTBA, AIEKTPOOTPULATEIBHOCTD U
CPOJACTBO K 3IEKTPOHY XMMHYECKUX
AJIEMEHTOB B COOTBETCTBHUE C MX AJICKTPOHHBIM
CTpOGHI/IeM " ITIOJIOKCHHUECM B HGpHOIIH‘-ICCKOfI
CHUCTEME XUMUYECKUX 351eMeHTOB J[. 1.
MenpeneeBay.

2. TlpakTudeckue 3a/laHus Ha YCTAaHOBJICHUE
CBsI3U MG)KI[y CTpOGHI/ICM aTOMOB XUMHUYCCKUX
3JICMCHTOB N HepI/IOI[I/ILIeCKI/IM N3MCHCHUECM
CBOfICTB XUMHUYCCKUX DJIEMCHTOB U UX
COGI[I/IHGHI/Iﬁ B COOTBECTCTBUU C ITOJIOKCHUEM
[Tepuonueckoit cucreme.
IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
3aJIaHUs Ha XapaKTEePU3aIUI0 XUMHIECKIX
3JIEMEHTOB: «MeTamndeckue /
HEMETAJUIMYECKHE CBOMCTBA,
AIEKTPOOTPHUIIATEITLHOCTH M CPOJCTBO K
3JIEKTPOHY XUMUYECKUX DJIIEMEHTOB B
COOTBETCTBHUE C UX ANEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B TIEPUOIMYECKON CUCTEME
xuMuueckux djementoB [[.. MenneneeBay

Paznen 2.
XHMHYECKH
e peakIun

XapakTepu3oBaTh THIIbI
XHMHYECKHUX pPeaKIui

KonTpoasHnas padora «CTpoeHune BelecTrsa
U XHUMHYeCKHe peakunu»

OK
01

OK
04

Tunel
XUMHAYECKUX
[peaKu

CocTaBiATh peakiuu
COCTMHCHMUS, PA3JIOKEHUS,
oOMeHa, 3aMeIIeHHS,
OKHCIIMTEIIHHO-
BOCCTAaHOBUTEIIbHBIC
peakiuu

1. 3a1aun Ha COCTaBJICHUE YPaBHEHUH
peaKIui:

- COCIAMHEHUS, 3aMCIICHHUSI, PA3JIOKCHHS,
oOMeHa;

- OKHCIUTEIHbHOBOCCTAHOBUTEIBHBIX PEAKIIHI
C UCIIOJIb30BAaHUEM METOa JIEKTPOHHOTO
OajaHca.

2. 3a1aym HaA pacyeT MacChl BEIIECTBA WM
00BbEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WU 00BEMY OJIHOTO U3
YUYaCTBYIOIIMX B PEAKIMH BEILIECTB; PacU&Thl
Macchl (00bEMa, KOTMYECTBA BEIECTBA)
MPOJIYKTOB PEAKILIUH, €CIIU OJIHO U3 BEILIECTB
HMeeT

DIIEKTPOIUT
MuecKas
ITACCOLIMAIN
ST 1 MIOHHBIN
0OMEH

CocTaBisTh ypaBHEHUS
XUMHYECKUX PeaKIuu
MOHHOTO 0OMeHa ¢
y4acTHEM
HEOPraHMYECKUX BEIEeCTB

1. 3agaHus Ha COCTABIIEHUE MOJIEKYIISPHBIX U
MOHHBIX PEaKLUI C y4acCTUEM KHCIIOT,
OCHOBAHUU U COJIEH, yCTAHOBJICHUE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI

2. JJaboparopHas paboTa "THITBl XUMHYECKUX
peakuuit”

Pasneua 6.
PacTBOpbI

HccaenoBarb HCTHHHBIE
PacTBOPHI € 32JAHHBIMHA
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XapaKTEPUCTUKAMHU

OK
3 01 [lonsitue o | PaznuuaTh HCTUHHBIE 1. 3agaun Ha MIPUTOTOBIICHUE PACTBOPOB.
- | g [pacTBOpax | pacTBOpbl 2. [TpakTHKO-OpUEHTUPOBAHHBIE PACUCTHHIE
1 02 3aJaHHs Ha IUCTICPCHBIE CUCTEMBI,
K UCTIOJIb3yeMbIe B OBITOBOM U
24 IIPOM3BOJICTBEHHOH JIEATETLHOCTH YeJIOBEKa
OK "
3 01 Wccnenosa Jlaboparopnas padota "IIpuroroBienue
| oK I304(8 HccnenoBath Gu3HUKO- pacTBOpoB"
2 04 CBOJCTB XUMHYECKHE CBOMCTBA
[T [PACTBOPOB | NCTHHHEIX PACTBOPOB
2.4
Paznen 4. .
4 C A HccnenoBats crpoenne u | Konrpoabnas padora «CoiicTBa
TPOeHue u .
P cBOiicTBa HEeOPraHu4YeCKuX BellecTB)
cBOiicTBa
HEOPraHuYecKux
Heopranuye
BellleCTB
CKHX
BelIeCTB
OK 1. Tect «HomeHknaTypa u Ha3BaHUE
4.1 Knaccuguka| Knaccupuimponatsb yp
01 HEOPraHNYECKUX BEIIECTB UCXOIS U3 UX
IS, HEOpPraHU4ecKue 9
IIK XUMHUYECKOH (hOPMYJIIbI UM COCTaBJICHHE
HOMEHKJIATY | BEIIECTBA B COOTBETCTBHH .
2.4. XUMHYECKON (HOPMYIIBI UCXO/IS U3 Ha3BaHUS
pa u C UX CTPOEHUEM M
BELIECTBA M0 MEKTYHAPOIHOM UITH
CTpOeHUE i g ALYHApOIL
TPUBUAIBHON HOMEHKJIATYpe».
HeopraHuyec .
2. 3agauu Ha pacyeT MacCOBOM 10 (MacChl)
KHX BEIIECTB
XUMHUYECKOTO 3JIEMEHTa (COCTMHEHHUS ) B
MoJIeKyJie (CMecH).
3. [IpakTuueckue 3aanus Mo Kiaccuukammu,
HOMEHKJIATYpe U XUMUYECKUM (opMysiaM
HEOPraHMYECKUX BEIECTB PA3IMYHBIX KIaCCOB.
4. IlpakTuyeckue 3a1aHus Ha ONpeesieHUue
XUMHYECKON aKTUBHOCTH BEIECTB B
3aBHCHMOCTH BUJAa XMMHYECKOH CBS3U U THIIA
KPUCTAJUTMYECKON PeleTKU
1 2 | OK o usixo- 1. Tect «OcoOEHHOCTH XMMHUYECKHX CBOMCTB
101 OKCHJIOB, KHCJIOT, OCHOBaHHUM, aM(DOTEPHBIX
XUMHYECKHE N
OK CBOMNCTRA YcTaHnaBnuBaTh TUAPOKCHUIIOB U COJIEI.
02 eoprammIes 3aBUCHUMOCTh (DPU3UKO- 3aaHus Ha COCTaBJICHHE YpaBHEHUN
IK XUMHYECKUX CBOICTB XUMHYECKUX PEaKIUi ¢ yJaCTHEeM MPOCTHIX U

2.4.

IKMX BCIICCTB

HEOPraHMYECKUX BEILEeCTB
OT CTPOEHUSI AaTOMOB U
MOJIEKYII, a TaK)XXe TUTIa
KPUCTAJUIMYECKOU
pELIeTKH

CIIO’KHBIX HEOPTaHUYECKHX BELIECTB: OKCH/IOB
METaJUIOB, HEMETAJUIOB M aM(OTEPHBIX
HIIEMEHTOB;

HEOPraHMYeCKUX KUCIIOT, OCHOBAaHUHU U
aM(pOTEpHBIX THAPOKCHIOB, HEOPraHUUECKUX
COJIeH, XapaKTepHU3yIOLINX UX CBOWCTBA U
CHocoOBI MOJTY4EHUSI.

2. 3. IIpakTUKO-OpHEHTUPOBAHHbIE
TEOPETHUYECKHE 3aJJaHHs Ha CBOMCTBA U
MOJIy4eHUEe HEOPraHUYECKHUX BEIECTB

3. JlaGopaTopnas pabora «CBoicTBa
METAJLIOBY.
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4. JIaboparopHas pabora «Xapakrep
JAUucconualv pa3jiniIHbIX THAPOKCUIOB) .

4.3 | OK nentuduxa Mccnenosars 1. TIpaKkTUKO-OPUEHTHPOBAHHBIE 3aIaHKs 110
01 |ums Ka4C€CTBCHHBIC PCAKIINU COCTAaBJICHUIO XUMHYCCKUX peaKum”I C
OK HCOPraHn4cC| HCOPraHM4CCKUX BCUICCTB y4aCTHEM HEOPIraHUYECKUX BEILECTB,
02 [KHX BCHICCTB HUCIIOJIb3YEMBIX I UX I/Iz{eHTI/I(bI/IKauI/H/I.
OK 2.JIaboparopnas padota: "Unentudukanus
04 HEOPraHUYEeCKUX BeuecTB"
5) Pasnex S. XapakrTepu3zoBaThb
KaneTmICC BJIMSIHME PA3JIMYHBIX
f:l;nfonuﬂa (¢akTopos Ha
paBHOBecHE U CKOPOCTh

Ir::::;c:;::pn XMMHYECKHUX PeaKuui

oCcTH

MPOTEeKAHU

51

XHUMUHYECKH

X peakumi
OK |Ckopocts XapakTepu3oBaTh IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
01 hunvrraecky | BTAAHNE KOHIEHTpAITHH 3a/laHus Ha aHan3 (GaKTOPOB, BJ'II:ISIIOHII/IX Ha
OK |x peaxuui. pearupyromux BemeCcTB U | K3MEHEHHE CKOPOCTH XUMUYECKOUN PEAKIIUH.
02 Xinvmaecko | TEMAEPATYPBI HA CKOPOCTH [IpakTHKOOpHUEHTUPOBAHHBIE 3aIAHUS HA
K ke XUMHUUYECKUX PEaKINi npuMmeHenue npuniuna Jle- llarense mis
2.4 |pasmoBecue XapakTepu3oBaTh HaXO0KJICHUS HAIIPaBJICHUS CMEIICHUS

BIIMSHUE H3MEHEHUS
KOHIICHTPAIIUH BEIIECTB,
peaKIuu Cpeibl 1
TEeMIIepaTyphl Ha
CMeEIEHHE XUMHYECKOTO
paBHOBECHS

paBHOBECHS] XUMUYECKON PEaKINK U aHAIN3
(bakTOpOB, BAUIIOMINX HA CMELICHHUE
XHUMHUYECKOTO PaBHOBECHUS

JlaGoparopnas padora «CKOpOCTh
XUMHYECKUX peakiuii. CMeleHne
XHUMHYECKOTO PAaBHOBECHSD)

6. IIpodeccuonaIbHO-OPHEHTHPOBAHHOE Co/Iep:KaHue (CoepKaHue MPUKJIATHOT0 MOTYJIs1)

6 Pa3pgea 6. OlEHNBATH NOCIEICTBHS 3amura keiica (c ytleTOM Oyayuiei
XumMus B GLITOBOI 1 npodeccuoHAIbLHOM 1eATETLHOCTH)
OLITY M NPOU3BOJACTBEHHOM
IPOUSBOACT| qeqresrbHOCTH YesT0BeKa
BEHHOU C mo3UIui
AEATEIBHOC | 556 joruueckoii
™ 6e3011aCHOCTH
JeJ0BeKa

OK Keiic (¢ yuetoM O el nmpodeccuoHaIbHON
Xumud B O1eHUBATH MTOCIEACTBUS (c yu yAaym pod

01 N JIeATEIIbHOCTH)
OBITY U OBLITOBOM U .

OK . Bo3MoXHBIE TEMBI KEHCOB:
MIPOU3BOJICTB MPOU3BOJICTBEHHOM

02 o 1. Opranuyeckue U MUHEpaJIbHbIE YA0OpEHHUSL.
€HHOI JESITENILHOCTH YEI0BEKA C .

OK N . [TpuMmeHsieMble B CEIbCKOM XO3SHCTBE.
MEITEALHOCT| ITO3UIIHI DKOJIOTHUYECKOMN

04 2. JlexapcTBa Ha OCHOBE PaCTHTEIIBHBIX
M JelloBeKa | 0€30IacHOCTH

OK IIpenapaToB

07 3. Moromue cpecTBa Ha HaTypalbHOM

TIK OCHOBE.
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2.5

TIK
51
7 Pa3nmea 7.
Ctpoenne u| MccienoBaTh CTpoeHHE H
. . KonTpoubHnas padora «CtpoeHue u
cBoOiicTBa CBOIICTBA OPraHUYeCcKUX .
opranmueck| Bemects CBOICTBA OPraHNYecKNX BelecTB)»
HX BELIECTB
71 OK Knacenbuxa| Knaccnbummposars 1. 3amaHus Ha cCOCTaBJICHNUE HAa3BaHUNA
01 OPraHUYECKUX COCIMHEHUM MO TPUBUAIBHOMN
LM, OpraHMYECKUE BEIIECTBA B " .
WA MEXKIYHAPOIHOU CUCTEMATHUECKOM
[IK [CTPOCHHE M | COOTBETCTBHH C UX
HOMEHKJIAType.
o 4 [HOMEHKIATY | CTPOCHHEM
“* ba 2. 3amaHus Ha COCTABIIEHUE TIOJIHBIX U
oprammaeck COKpAIIEHHBIX CTPYKTYPHBIX (hopMyIT
X BEIIECTR OpPraHWYECKUX BEIIECTB OTICIHHBIX KIIACCOB.
3. 3ajaun Ha ompeeNIeHNe MPOCTeHIIeH
(OpPMYITBI OPTAHUIECKOW MOJICKYIIBI, HCXOJIS U3
AJIEMEHTHOTO cocTaBa (B %)
72 | OK |Croiictsa NP N—— 1. 3aaHus Ha COCTABJICHHUE YPaBHEHUH
' XHUMHYECKHAX PEAKIHH ¢ yIaCTHEM
01 |opranudeck | 3aBUCHMOCTh (PU3HUKO-
OK  lix MIUCCKIX CBONHCTE OpPraHMYECKUX BEIIEeCTB Ha OCHOBAHUH MX
. COCTaBa M CTPOCHHUSL.
02 |coenuHeHUH | OpraHUYECKHUX BEIIECTB OT .
OK CTPOCHN MOTICKYIT 2. 3a/1aHUs HA COCTaBJICHUE YPaBHCHUI
04 XUMHYCCKUX PEAKIIUH, HILTIOCTPUPYIOIIUX
K XHUMHYECKHE CBOMCTBA C YUETOM MEXaHU3MOB
2.4 MPOTEKaHUA TAHHBIX PEAKIIMI U TEHETUYECKOM
' CBSI3M OPraHUYECKHUX BEIICCTB Pa3HbBIX
KJIaCCOB.
3. PacueTrHble 3a71a4¥ IO YPAaBHEHUAM PEAKIUI
C y4acTHEM OPraHUYeCKHX BEIICCTB.
4. JIaboparopnas pabdota "[IpeBpamienus
OpPraHMYECKUX BEIECTB MPH HarpeBaHUH"
5. JlabopatopHas pabota. «CBolicTBa
CITUPTOB»
6. JJaboparopnas padora «CBoiicTBa
KapOOHOBBIX KHCIIOT
7.3 OK Nnentuduka MccnemoBarh
“ 101 1. [IpakTHKO-OpUEHTHPOBAHHBIC 33 JaHHSI 1O
ok [ Ka9CCTBCHHBIC PCAKIIMH COCTaBJICHHMIO XMMUYECKHMX PEAKLUN ¢
op [OPTAHHMHCCK | OPraHMHCCKIX y4acTHEM OPTaHUYECKHX BEIECTB, B T.4.
oK A% BCIICCTB, | COCAMHCHIN OTACILHBIX WCIIOJIB3YEMBIX JUIS UX MACHTU(DUKALMN B
04 [1XSHAUCHHC KJIACCOB OBITY ¥ IPOMBIIIUIEHHOCTH.
ok B 2.JIaboparopHas pabota: "Unentuduxanus
o 4 [MPMMCHCHHC OPraHMYEeCKHX COEIMHEHHUHN OTAENbHBIX
B OBLITOBOM U KIAccOB"
MPOU3BOJICTH
CHHOM
EeITEILHOCT
M YeJI0BEKa
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