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Pabouast mporpamma o0mieoO0pa3oBaTeNbHON TUCIUILTUHBI «XHUMUs» pa3paboTaHa Ha
OCHOBE IpUMEpHON pabouell mporpaMMel 00I1€00pa30BaTENbHON IUCHUIUIMHBI «XUMUSY,
paccmoTpenHoi Ha 3aceaanuu Ilegarornueckoro coera ®I'bBOY JIITO UPIIO Ilporokon Ne
13 ot «29» cents0ps 2022 1., yTBepkIeHHON Ha 3aceqannu CoBeTa 1o OLIEHKE COAEP)KaHus U
KayecTBa NPUMEPHBIX pabouumx mporpaMM 00IIeoOpa3oBaTeNbHOTO U COLHUAIBHO-
FYMaHUTapHOTO ILMKJIOB cpeAHero mnpodeccuoHanbHoro obOpazoBanusi [Iporokon Ne 14 ot
«30» HosOps 2022 r1.; DenepanbHOrO TOCYIAPCTBEHHOTO 00pa30oBaTEIbHOIO CTaHIAPTa
cpennero mpodeccuoHanbHOoro obpaszoBanusi 1o mpodeccuu: 43.01.09 ITlosap, xonamtep,
BXOJs1IEeN B ykpynHeHHYto rpynmy 43.00.00 CepBuc u Typusm.

Opranuzanus-pazpadborunk: AnymTuHCKUE (unuan [ocynapcTBEHHOT0 OFOIKETHOTO
npoeCCHOHAIEHOTO 00pa3oBatenbHOro yupexaeHus Pecnyomuku Kpeim «PomanoBckmii
KOJIJIS/IK MH]LyCTPHH FOCTEIPUAMCTBAY.

Pazpaboruuk: ['opuakosa JI.W., mpenogaBatens BhICIIEH KaTETOPHUH.

Pabouast mporpamma o01meo0pa3oBaTeabHON AUCHUIUIMHBI « XUMUS» PAaCCMOTPEHA Ha
3aceganuu [IMK o01ieo6pa3oBaTeabHbIX TUCIHUILUIMH
[Iporokonm Ne ot <« » 20 T
[Ipencenarens [IMK E.H.KpuBopyuko

Pabouast mporpamma 061meoOpa3oBaTeIbHON TUCHHUILINHBI «XUMHS» PEKOMEHIOBaHA
metoauyeckuM coBetoM I'BITOY PK «PKUI» npu peanusanuu ocHOBHON 00pa3oBaTENbHOU
nporpammsbl B cootBeTcTBUM ¢ PI'OC CIIO mo npodeccuu 43.01.09 [ToBap, koHAUTED.

[IpoTtokon Ne_ ot «  » 20 T
Meronuct C.U.Kpamap

I'opuakosa JI.H. — aBTOp-COCTAaBUTEIb.
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1. OBIIIAA XAPAKTEPPICTPIKA}’ABO‘IEPI IIPOI'PAMMBI
OBINEOBPA3OBATEJIBHOU JUCHUIIJINHBI
«XNUMMUSA»

1.1. Mecto MCUMIUIMHBI B CTPYKType OCHOBHOW mnpodeccnoHaNbHOM
o0pa3oBaTeJIbHON IPOrpaMMBbI

OO6meobOpazoBarenpHas TUCHUIUIMHA «XHUMHS SIBISIETCST  00s3aTENIbHOM  YacThiO
o0mieo0pa3oBaTebHOTO 1MKIa 00pazoBarenbHOM porpamMmbl CI1O B cootrBercTBHE ¢ PI'OC
no npodeccun 43.01.09 Ilosap, konautep.

1.2. He.]'ll/l 1 IVIaHUPYEMbIC pe3yJabTaTbl OCBOCHUA NUCHUIIJINHBI:

1.2.1. lesu u 3axa4u 0011€00pPa30BaTEIbHON JUCHUIIIMHBI

dopMUpOBaHUE Y OOYUYAIONIUXCA XUMHUYECKON COCTABIISAIONIEH €CTeCTBEHHO-HAYUYHOU
KapTUHBl MHpa KaK OCHOBBI MPHUHATUSA PEUICHUW B JKU3HEHHBIX U MPOU3BOJCTBEHHBIX
CUTyalusiX, OTBETCTBEHHOIO IIOBE/ICHUS B IPUPOJIHOM CpeJie.

3agaun TUCHUIIMHBL:

1) chopMupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKHUX TPOIECCOB U
SBJICHUM B OKpYXKalolled Cpene, LEJIOCTHOM Hay4YHOW KapTUHBI MHPA, B3aUMOCBS3H H
B3aMMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BuUTh yMEHHUS MPOBOJUTH PACUYEThl MO XUMHUYECKUM (OpMyliaM U YPaBHEHHSIM
XUMUYECKUX pEeaKIui, I[UJIaHUPOBaTh W HHTEPIPETUPOBATh PE3YJIbTaThl XUMHUYECKHUX
HKCIIEPUMEHTOB,

3) cdopmupoBaTb  HABBIKM  MPOBEJACHUS  XUMUYECKUX  OIKCIIEPUMEHTAIbHBIX
UCCIEAOBaHUN C CcOOMIOJIeHHeM TMpaBuwil O€30MacHOTrO OOpallleHHsi C BelleCTBaMU U
J1a00paTOPHBIM 000PYIOBAHHUEM;

4) pa3BUTh YMEHMs aHAJIU3UPOBATH, OILICHUBATh, MPOBEPATh HA JOCTOBEPHOCTh W
0000maTe HHHOPMAIMIO XUMHYECKOTO XapaKTepa U3 Pa3INdHbIX HCTOYHUKOB;

5) cdopmMupoBaTh yMEHHS IPOTHO3UPOBATH IIOCIEICTBUS CBOEH NEATEIHHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U IPOU3BOJACTBEHHBIX IPOIIECCOB;

6) cdopMupoBaTh MOHMMAaHHE 3HAYMMOCTH JIOCTHIKEHHH XUMHYECKOW HayKd U
TEXHOJIOTHI I pa3BUTHS COIMAIILHON M IIPOM3BOJICTBEHHOM cep.

1.2.2. Ilnanupyemble pe3yJbTAThl OCBOEHHMsI 0011e00pa30BaTeIbLHOM JAUCHMILIMHBI B
coorBercTBMHU ¢ PT'OC CIIO n Ha ocHoBe ®I'OC COO
Oco0oe 3HaueHMEe TUCLHUIUIMHA UMeeT Tpu popmupoBanuu u pazsutun OK u [1K
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IlnanupyemMble pe3yJbTaThbl 0CBOCHHS IMCIUIJIHHBI

HAHMMEHOBaHUe
(popmupyembIx Oo6mme JAucuuniimHapHbie
KOMIIeTeHIM I
OK01.OK 11. B yacTu TpyA10BOr0 BOCIMTAHMSA: - BJIAJETh CUCTEMOW XMMHWYECKHX 3HAHUH, KOTOpas BKIIIOYAET:

Br16upats crioco0sl
penieHus 3aaa4q
npohecCHOHATBLHOM
NeATeTLHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM.
Hcnonp3oBath 3HaHUS
1o (huHAHCOBOM
IPaMOTHOCTH,
TUIaHUPOBATH
NpeANPUHUMATEIBCKY
10 ICATENILHOCTh B
npodeccuoHaILHON

cthepe.

- TOTOBHOCTh K TPYyIy, OCO3HAHHE IIEHHOCTH MAacTepCTBa,
Tpynomooue;

- TOTOBHOCTh K aKTUBHOH JESITENFHOCTH TEXHOJOTHYECKON U
COLIMAJILHOM HAampaBJIE€HHOCTH, CIIOCOOHOCTh MHUIIMUPOBATD,
IUTAHUPOBATh M CAMOCTOSITENIBHO  BBIMOJNHSATH  TaKylo
NeSITEIbHOCTD;

- HHTEpeC K pa3IMyHbIM cdepam NpodeccuoHaIbHON
NEeSITeNIbHOCTH,

OBnagenne YHHBEpPCAJIbHBIMH y4eOHBIMHU
NMO3HABATEJIbHbIMH AeHCTBUAMM:

a) 0a30Bble JJOrHYecKHe AeHCTBHS:

- CaMOCTOSITENIbHO (OPMYJUPOBAaTh M  aKTyalIU3UpPOBAThH
npo0JieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS AJIS
CpaBHEHHSI, KJIAaCCU(PUKALIUU U 0000IICHHUS,

- ONpeneNsaTh LENU JEeATENbHOCTH, 33JaBaTh MapaMeTpbl U
KPUTEPUU UX TOCTHIKEHUS;

- BBIABJIATH  3aKOHOMEPHOCTH UM IMPOTHUBOPEYUS B
paccMaTpuBaeMBbIX SIBICHUSX;

- BHOCUTb KOPPEKTHBBl B JI€ATEIbHOCTh, OLIEHUBATh
COOTBETCTBUE pPE3yJbTAaTOB IEJSIM, OIEHUBATh PHUCKHU
MOCIEACTBUM IeATEIbHOCTH;

- pa3BUBaTh KpPEATUBHOE MBIIUICHHE TMPU  PEIICHUU
JKU3HEHHBIX TTPOOJIeM

0) 0a30BbIE MCCIE0BATEIbCKIE 1eHCTBUSA:

- BIAJETh HAaBBIKAMH  y4eOHO-HCCIENOBATEIbCKOW U
MPOEKTHOM JIeATETbHOCTH, HABBIKAMHU Pa3pelIeHUs MpodIem;

- BBISIBIISITD MPUYUHHO-CJIEICTBEHHBIE CBSI3U u
AKTyaJIM3UpPOBaTh 3a/1ady, BBIABUTATH THIIOTE3y €€ PEIICHHUS,

OCHOBOTIOJIATAIONINE TOHATUS (XUMHYECKHA JIIEMEHT, aTOM,
3JIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-3JeKTpOHHbBIC OpOUTaIH
aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIEHUs, XHMHYECKas
CBsI3b, MOJIb, MOJISIpHASI Macca, MOJSPHBIN 00beM, YyTrIepOoaHBIN
ckener, (yHKUMOHANbHAasg TIpynma, paauKkal, H30Mepus,
MU30MEpbI, TOMOJIOTMUECKUN psii, TOMOJIOTH, YTIEBOAOPOJBI,
KHUCIIOPOJI- M a30TCOoAepXkalllue COECIUHEHUs, OHOJIOrHuecKu
AKTUBHBIC BeIIecTBa (YIJICEBOABI, JKUPBI, OCIKH), MOHOMED,
MOJINMED, CTPYKTYpPHOE  3B€HO,  BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KPUCTAIMYECKAs] PELIETKA, THUIBI XMUMHYECKUX
peakuuii  (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE,  3K30- U
OHIOTEPMUYECKUE, PEAKIMH HWOHHOTO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS
IUCCOIMAIUsA,  OKHUCIUTEIb,  BOCCTAHOBUTENIb,  CKOPOCTh
XUMHYECKON pEaKIMH, XMUMHUYECKOE PABHOBECHE), TEOPUU H
3aKOHBI (TEOPUSI XUMUIECKOTO CTPOSHUSI OPTaHUUECKUX BEIIESCTB
AM. bytnepoBa, Teopusi 3JIEKTPOJIUTHYECKONW HTUCCOLUALINH,
nepuoanueckui 3akoH [[.M. MeHnneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH,
dakTosornuecKre CBEACHHS O CBOMCTBAX, COCTABE, MOTYUCHUH U
0€30MacHOM HCIOJIb30BaHUN BaKHEHIIMX HEOPraHMYEeCKUX U
OpPTaHWYECKUX BEIIECTB B OBITY M MPAKTHUECKOU AEATETHHOCTU
YEJI0BEKa;

- YMETb BBISIBIISITb XapaKTEpHbIE MPU3HAKA U B3aUMOCBS3b
W3YUYEHHBIX MOHATHI, NPUMEHATH COOTBETCTBYIOIIHUE MOHITHS
IpU ONUCAHUU CTPOEHUS U CBOWCTB HEOPraHUYECKHX U
OpPraHMYECKUX BEIIECTB MW WX [PEBpPALICHUMN; BBIBIATh
B3aUMOCBSI3b  XMMHMYECKMX 3HAaHUM C  TOHATUSIMH U
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HAaXxOJIWUTh  apryMEHTBl IS JIOKa3aTeNbCTBA  CBOMX
YTBEPKJICHUM, 3a7aBaTh IapaMeTPbl U KPUTEPUH PELLICHUS;

- aHAJM3MPOBATh TIOJYYCHHBIC B XOJAC PEIICHHUS 3a7add
p€3y.HBTaTBI, KpI/ITI/I‘-IeCKI/I OLICHUBAThL HUX I[OCTOBepHOCTI:,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMGTI: HGpGHOCI/ITI: 3HaHUA B HOSH&B&TGHBHYIO nu
MIPaKTUYECKYIO 00IaCTH KU3HEACATEIHHOCTH,

- YMEThb HHTETPUPOBATH 3HAHUS M3 pa3sHBIX IPEIMETHBIX
o0Jacren;

- BBIABUTaTb HOBBLIC HJCH,
MOAXOMbI U PEIICHHUS;

- CHOCO6HOCTB UX UCIIOJIB30BAHUS B HOBH&B&TGHBHOﬁ 58
COIMAJIBHOM MPAKTUKE

npeajiaratb  OpPUTrHHAJILHBIC

MIPEACTABICHUSAMU APYTUX €CTECTBEHHOHAYYHBIX ITPEAMETOB;

- YMETh MCMOJb30BaTh HAMMEHOBAHUS XUMUUYECKUX COCIMHEHUM
MEXKIYHapOAHOTO COK3a TEOPETUYECKON U MPUKIAIHOW XUMHUU
W TPUBUAIBHBIE HA3BaHUS BAXKHEUIIMX BELIECTB (STHUJIEH,
aneTuiaeH, raunepuH, GeHon, QopmampaeTuia,  yKCycHas
KHCIIOTA, TJIMLMH, YrapHbId ra3, YTJEKHUCIbIA Tra3, aMMHUaK,
ramieHasi WM3BECTb, HEramieHas H3BEeCTb, IHThEBas CoAa U
IpYyTHX),  COCTaBIATH  (POPMYJBI  HEOPTaHHYECKUX  H
OpraHWYECKHUX BEIIECTB, YPABHEHUS XUMHUYECKHX PpEaKIui,
OOBSCHATH UX CMBICI; MIOATBEPKAATh XapaKTEPHbIC XUMHUECKUE
CBOMCTBA BEILECTB COOTBETCTBYIOIIMMH OSKCIEPUMEHTAMU U
3aIIUCSMU YPABHEHUN XUMUYECKUX PEAKIUH;

- yMeTh  yCTaHAaBIMBATH  IPUHAJIEKHOCTb  HU3YYEHHBIX
HEOPTraHWYECKUX M OPraHMYECKUX BEIIECTB K OMNPE/IECICHHBIM
KJIacCaM M IpyIIaM COEAUHEHUHN, XapaKTepU30BaTh UX COCTaB U
BAKHENIIME CBOWCTBA; ONPEHEIATHh BUABI XUMHUECKUX CBS3EU
(koBaJieHTHasi, MOHHAs, MeTaJJIMYecKasi, BOJOPOJHAs), THIIbI
KPUCTAIDTMYECKUX  PEHIeTOK  BEIIeCTB;  KJIACcCU(UIIMPOBATH
XUMUYECKHUE PEaKIINH;

- chopMHUPOBATh TPEICTABICHUS: O MaTepUATHHOM EIUHCTBE
MHpa, 3aKOHOMEPHOCTSIX U [T03HABAEMOCTH SIBJIEHUU IIPUPOJIBI; O
MECTE M 3HAYCHUM XUMHUU B CHCTEME €CTECTBEHHBIX HAyK U €€
poiu B o0ecreuYeHUH YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA: B
pelIeHnH MPoOIeM SKOJIOTHIECKON, YHEPTeTHUECKOM 1 THUIIEBOM
0€30MacHOCTH, B Ppa3BUTUM MEIULMHBI, CO3JIaHUU HOBBIX
MaTepuaioB, HOBBIX HCTOYHHUKOB OHHEPrHH, B OOECIEUYCHUU
palMOHATILHOTO  IPUPOJONOIL30BaHUS, B  (OPMHUPOBAHUU
MHUPOBO33pEHUST U OOmed KyJIbTyphl 4YEJIOBEKa, a Takke
9KOJIOTHYECKH 0OOCHOBAaHHOI'O OTHOLIEHHSI K CBOEMY 3/I0POBBIO
U IIPUPOJHON Cpene;

- BJIAJIETh CHUCTEMOW XMMHYECKHMX 3HAHUM, KOTOpas BKJIOYAET:
OCHOBOTIOJIATAIONINE TOHSATUS (JOMONHUTEIBHO K CHCTEME
MOHATUH  0a30BOr0  ypOBHSA) - H30TONBI, OCHOBHOE |
BO30Y)KJICHHOE COCTOSHHUE aTroMa, TUOpHUIU3allvs aTOMHBIX
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opouTtanei, xumudeckas cBs3b (" " wm "", KpaTHBIC CBS3M),
MOJIIpHAsl KOHIICHTpAlus, CTPYKTypHas ¢GopMysa, H30Mepus
(cTpykTypHasi, reomeTpudeckas (IUC-TPaHC-U30MEpHs), THIIBI
XUMHUYECKHX pPEaKIuii (TOMO- U TeTepOreHHbIEC, O0paTUMbIC U
HeoOpaTUMbIe), pacTBOPHI (MCTUHHBIE, MUCIIEPCHBIC CHCTEMBI),
KPUCTAJIOTUAPATHI,  CTENCHb  JUCCOIMAIMM,  AJICKTPOJIU3,
KPEeKUHT, pU(POPMHUHT); TEOPHUH W 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHMS, JICKAIIHEe B OCHOBE TOHUMAHUS
OPUYUHHOCTY UM CHCTEMHOCTH  XHMHUYECKUX  SIBJICHHI,
COBPEMEHHBIC TMPEACTABICHUS O CTPOCHUM BEIIECTBA Ha
aTOMHOM, MOJIEKYJSIPHOM H  HAJMOJIEKYJSIPHOM  YPOBHSIX;
NPEJICTaBICHUST O  MEXaHM3MaX  XHUMHUYECKUX  PEaKIui,
TEPMOJMHAMHYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSX UX
NPOTEKaHUs, O XHUMHYECKOM pPABHOBECHM, JIUCIEPCHBIX
cUcTeMax, (PaKTOJOTMYECKHE CBEIEHHUS O CBOWCTBAxX, COCTaBe,
MOJly4eHUH ¢  OE30MacHOM  HWCIOJb30BAHUM  BaKHEUIINX
HEOPraHMYECKUX M OpPraHM4YeCKMX BeHIeCTB B OBITY U
MPAKTUYECKOW JIEATEIHHOCTH YeNIOBEKa; OOIIMX HAay4HBIX
OPUHLIMIIAX ~ XUMHUYECKOTO  TPOU3BOACTBA (Ha  MpUMeEpe
MPOU3BOJCTBA  CEPHOM  KHUCIOTH, aMMHaka, METaHOoIa,
nepepadboTku HePTH);

- YMETh TPOBOJUTH PACUEThl MO XUMHUYECKUM (HopMyIaM u
YpaBHEHUSM  XMMHYECKHUX  pEaKUuidl C  HCIOIb30BAaHUEM
dusznueckux BenuuuH (Macchl, oOBeMa Ta30B, KOJIMYECTBA
BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJIUYECTBEHHOU
CTOPOHBI: pacdeThl MO HAXOXKICHUIO XHUMHYECKOU (GopmyIsl
BEIIIECTBA; pacueThl Macchl (00beMa, KOJUYECTBA BEIICCTBA)
MPOJYKTa PEaKlUd, €CIM OJHO M3 UCXOIHBIX BEIIECTB JaHO B
BHJIE  pacTtBopa C ONpPEACIICHHON  MaccoBOM  JoJiel
pacTBOPEHHOTO BEIIECTBA WU JaHO B U30BITKE (MMeEeT
MPUMECH); pacueThl MAacCOBOM WM OOBEMHON JOJM BBIXOZA
IPOAYKTa PpEaKIMM; pacyeTbl TEIUIOBOro 3¢QeKTa peaxiuid,
00BEMHBIX OTHOILIEHUH Ta30B;

- YMETh BBISBJISATh XapaKTEpHbIC MPH3HAKA U B3aUMOCBSI3b




W3YUYEHHBIX MOHATHI, NPUMEHATH COOTBETCTBYIOIIHUE MOHSITHS
IpU OINHUCAHUU CTPOEHUS U CBOMCTB HEOPraHMYECKUX U
OpPraHMYECKUX BEIIECTB MW WX [PEBpPALICHUMN; BBIIBIATh
B3aMMOCBSA3b  XMMMYECKMX 3HAHMW C  TOHATUSAMU U
MPEJICTABICHUSIMH JIPYTHX MPEeIMETOB AJisi 00jee OCO3HAaHHOIO
NOHUMAaHHS U OOBSICHEHHSI CYyITHOCTH MaTEpUAIBbHOTO €IMHCTBA
MHpa; HCHOJb30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUS IS
OOBSICHEHUSI W  TPOTHO3MPOBAHUS  SBJICHUH, MMEIOLINX
€CTECTBEHHOHAYYHYIO IPUPOAY;

- YMETbh UCNOJIb30BaTh HAMMEHOBAHMSI XMMUUECKUX COEIMHEHUN
MEXKIYHapOAHOTO COK3a TEOPETUYECKON U MPUKIAJIHOW XUMHUH
Y TPUBUAJIbHBIE HA3BAHUS BEIIECTB, OTHOCAIIUXCS K U3yUYEHHBIM
KJIacCaM OpraHMYEeCKMX W HEOPraHMYECKUX COEIUHEHMII;
UCIIOJIb30BaTh XMMMUECKYI0 CHUMBOJIUKY Ul COCTaBJICHUS
dbopMyll  HEOPraHMYECKHUX  BELIECTB, MOJEKYJSPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTBIX, COKpAIIEHHbIX U CKEJETHBIX)
dbopMynl OpraHMYECKHX BELIECTB; COCTaBIATh ypaBHEHUS
XMMHYECKMX  peakUuid U pacKpblBaTb HUX  CYILIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl  MOCPEACTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajaHca 3THX pEakUui; peakuuit
MOHHOTO OOMEHa IyTeM COCTaBJI€HHUS MX TMOJHBIX U
COKpAlllCHHBIX HOHHBIX YPaBHEHUW; peakUudl T'UAPOJIN3a,

peakiui KOMITJIEKCOOOpa30oBaHUs (Ha npumMepe
TUAPOKCOKOMIUIEKCOB LHMHKA W QJIIOMUHHUSA); TOATBEPKIATh
XapaKTepHBIC XUMHYECKHUE CBOWCTBa BEIIECTB

COOTBGTCTBYIOH_II/IMI/I BKCHepI/IMeHTaMI/I " 3allucCsaiMunu ypaBHeHHﬁ
XUMHYECKHUX PEAKIUi;

- YMeTh KJIacCU(PHUIMPOBATh HEOPTAaHMYECKUE M OPraHHYECKUE
BEIIIECTBA U XMMHUYECKHE PEAKIIMU, CAMOCTOSITCIIPHO BBIOMpATh
OCHOBAHMSA W KPUTEPUH IS KIACCUPUKAIMH H3YdaeMBIX
XUMUYECKHX OOBEKTOB; XapaKTEPU30BaTh COCTAB M Ba)KHEUIITHE
CBOﬁCTBa BCIICCTB, anHaﬂnemame K OHpGI[eJIeHHBIM KJ1accaM
W TpynmaM COeIWHEHWH (MPOCThIE BEIIECTBA, OKCHIBI,
THJIPOKCUBI, COJH; YIJIEBOJOPOJBI, MPOCThIE 3PHUPHI, CIUPTEHI,




(beHomNbl, anbaeruabl, KETOHbI, KapOOHOBBIE KHUCIIOTHI, CIOXKHbBIE
3GUpBl, KHUPHI, YIIEBOABI, AMHHBI, AMUHOKHUCIIOTHI, OCIKH);
NPUMEHSTh 3HAaHHA O COCTaBEé M CBOICTBaxX BEIIECTB IS
DKCIEPUMEHTAJIbHOW  IPOBEPKM  THUIIOTE3  OTHOCHUTEIBHO
3aKOHOMEPHOCTEM  NPOTEKAaHWS XUMHUYECKHUX pEaKIuid U
IIPOrHO3MPOBAHUS BO3MOYKHOCTEN UX OCYILIECTBIICHHUS;

- yMeTb NOJATBEPXKJaTh HAa KOHKPETHBIX IMpUMEpax XapakTep
3aBHUCUMOCTH  PEAKIMOHHOM  CHOCOOHOCTHM  OpPraHHYECKUX
COCJIMHEHUH OT KPaTHOCTH W TUNa KoBaseHTHOH cBsizu ("T " u
""), B3aMMHOT'O BJIMSIHUSI aTOMOB U TPYIIII aTOMOB B MOJIEKYJIaX;
a TaKke OT OCOOCHHOCTEH peanu3alyu pa3IuuHbIX MEXaHU3MOB
IIPOTEKaHUs PEaKLIUM;

- YMEThb XapaKTepH30BaTh JJIEKTPOHHOE CTPOECHHUE aTOMOB (B
OCHOBHOM U BO30Y>KICHHOM COCTOSIHUM) M MOHOB XMMHUYECKHX
sneMeHTOB 1 - 4 mepuonoB Ilepuomnueckoit cucremsr JI.M.
MeHnneneeBa W WX BaJCHTHbIE BO3MOXXHOCTH, HCIONb3Ys
nousitus "s", "p", "d-anekTpoHHbIe" OpOUTAIN, SHEPTETHUCCKUE
YPOBHH; OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHsS CBOMCTB
XUMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMH COEIWHEHUH IO
NepUoIaM U IPyIIaMm;

OK 02. OK 09.
OcylecTBISITh
IIOMCK, aHAJIN3 U
UHTEPIPETAINIO
uHopManuu,
HEOOXOAUMOM IS
BBIIIOJIHEHHS 3a0a4

B 00J1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hOPMHPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HayKd U OOIIECTBEHHOMH
IIPAKTHKH, OCHOBaHHOTO Ha JaJjore KyJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
HOJIUKYJIBTYPHOM MHPE;

- COBEPLICHCTBOBAHUE S3BIKOBOM M YUTATEIILCKOM KYJIBTYPBI

- yMeTb HHaHI/IpOBaTB 1 BBIIIOJJIHATH XI/IMI/I‘-IGCKI/Iﬁ 3KCH€pI/IMeHT
(peBpalieHusi OpPraHWYECKUX BEINECTB MIPH  HArpEeBaHWH,
nonyquHe OTHUJICHA U I/I3y‘IeHI/Ie cro CBOﬁCTB, KAQ4YCCTBCHHBIC
peakuuMyd Ha aJbJCTHABI, KpaxMal, YKCYCHYK KHCJIOTY,
z[eHaTypaumI 6GJIKOB HpI/I HaneBaHI/II/I, IIBECTHBIC peaKI_II/II/I
OCJIKOB; TIPOBOJUTH PEAKIIMH HOHHOTO OOMEHa, OMpEICIsITh
Cpedy BOAHBIX PacTBOPOB, KaUeCTBEHHBIE PEAKLIUU Ha Cylb(aT-,

npodeccuoHanbHOM KaK CpeACTBa B3aUMOJEHCTBUS MEXIy JIOJbMU U MO3HAHUA | KapOOHAT- W XJIOPUJ-aHUOHBI, Ha KAaTHOH aMMOHHS; pellaTh
JeATEIbHOCTH MUpa; JKCIEPUMEHTaJbHBIE 33Jauud 1o TeMaM '"Mertamnsl" u
Y HCTOJIb30BaTh - OCO3HAHHWE IIEHHOCTH HAy4YHOW NESATENIbHOCTH, TOTOBHOCTH | "HemeTramnbl"') B COOTBETCTBMM C TPaBHWIAMH  TEXHUKH
UH(POPMAaLOHHbIE OCYLIECTBIISATh IIPOEKTHYIO u UCCIIEIOBATEIbCKYIO | O€30MaCHOCTH MpU OOpaIlleHHH C BEUIeCTBaMH U JTaOOpaTOPHBIM
TEXHOJIOTHH B NEeSTeNIbHOCTh MHIMBUYaJIbHO U B TPYIIIE; 000pyZIOBaHUEM; TMPEJCTABISATh PE3YJNbTaThl XUMHYECKOIO
npodeccuoHaIBLHON OBaagenne YHHBeEpPCAJbHBIMHU Y4eOHBIMH | SKCIIEpUMEHTa B (popMe 3amicH ypaBHEHHUH COOTBETCTBYIOLIMX
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JCATCIIBHOCTH

NMO3HABATEJILHBIMHU AelCTBUSIMM:

B) padoTta ¢ nHgopManmei:

- BJIaJIETh HaBbIKAMU MOJTy4yeHus: HH(OPMaLIUU U3 UCTOYHUKOB
Pa3HbIX THUIIOB, CAMOCTOATCIBHO OCYIICCTBJIIATL IIOHCK,
aHaJIM3, CHUCTEMAaTH3alMI0 U HMHTEpPHpETaluio HHGOpMaLUn
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

- co3/aBaTh TEKCTHl B pa3IUYHBIX (QopMmMaTax € Yy4YeToM
Ha3HaueHUs WH(pOpMAIMKM M LEJIEBOH ayIuTOpPHH, BHIOMpas
ONTUMAJIFHYIO (OPMY MPEICTaBICHUS U BU3yalu3alliu;

- OLICHUBATL JOCTOBCPHOCTD, JICTUTUMHOCTDH I/IHq)OpMaI_[I/II/I, (M
COOTBETCTBHUE MPABOBBIM U MOPAIbHO-ITHUYECKUM HOpPMaM;

- HUCITOJIb30BAaTh cpeacTBa I/IH(bOpMaI_[I/IOHHBIX )41
KOMMYHHMKAIIMOHHBIX TEXHOJOTUN B PELICHUH KOIHUTHUBHBIX,
KOMMYHHKATHBHBIX n OpTraHHU3allMOHHBIX 3aaa4dy C
cobJroIeHreM TpeOOBaHMIT IPTOHOMHUKH, TEXHUKH
0€30MacHOCTH, TUTHEHBI, PECypcocOepeKeHus, MPaBOBbIX W
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30TaCHOCTH;

- BJIaACTb HaBbIKaAMHU PaCIlO3HABAHU U 3allIUThL I/IHq)OpMaI_II/II/I,
nH(pOpMaIMOHHOM 0€30MaCHOCTH JIMYHOCTH,;

peakuuii u  QopMmynaMpoBaTh BBIBOJBI Ha OCHOBE 3THUX
pe3yIbTaTOB;

- yMeTb  aHaJU3UpOBaTh  XMMHUYECKYI0  HH(OpMAIHIO,
MOJTly4aeMyl0 M3 Pa3HBIX KMCTOYHHKOB (CPEICTB MAacCOBOM
nHpopmanuu, cetb UHTEpHET U 1pyTHE);

- BIIQJICTh OCHOBHBIMHU METOJaMH HAyYHOTO TIO3HAHUS BEIIECTB U
XUMHUYECKHX SIBJICHUH (HaOlIoeHne, u3MepeHne, SKCIIEPUMEHT,
MO/ICJIUPOBAHUE);

- yMETh MPOBOJUTH pacueThl MO XUMHUYECKUM (opMynaM u
YpaBHEHHUSM  XHMHYECKUX PEAKIUHd C  HCIOIh30BAaHUEM
buznyecKux  BENWYMH, XapaKTepU3yIOUIMX  BEIIecTBa  C
KOJIMYECTBEHHOW CTOPOHBL: MacChl, 0o0beMa (HOpMaJbHBIC
yCIIOBUSI) Ta3oB, KOJMYECTBA  BEIIECTBA;  MCIIOJIb30BATh
CUCTEMHbBIE XMUMHYECKHE 3HAHUS IS TPHHITHUS PEUICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEILECTBAMU
U X IPUMEHCHUEM;

- YMeTh CaMOCTOSITEJIbHO IUIAaHUPOBaTh M MPOBOJAUTH
XUMHUYECKHA OJKCIIEPUMEHT (MOJIyYeHHE W HM3yYeHUE CBOWCTB
HEOPraHMYECKUX U OpPraHWYECKUX BEUIECTB, KaueCTBEHHbBIE
peaxkuuu YTJIEBOIOPOIOB Pa3ITUYHBIX KJIACCOB u
KHUCJIOPOJICO/IEP)KALIMX ~ OPraHMYECKHUX  BEIECTB, peIleHHe
AKCIIEPUMEHTATBHBIX 3a7a4 110 PACTIO3HABAHUIO HEOPTaHUIECKUX
Y OpPTraHWYECKHUX BEIIECTB) C COOJIFOACHUEM TTPaBUII O€30MaCHOTO
oOpalleHuss ¢ BEIIECTBAMU M JIAOOPATOPHBIM 00OpPYI0BaHHEM,
dbopMynupoBaTh IENM  HUCCIEIOBAHUS, MPEIOCTABIATH B
paznu4HOi (hopMe pe3ynbTaThl SKCIEPUMEHTA, aHAIIM3UPOBATH U
OLICHUBATh UX JIOCTOBEPHOCTH;

- YMETh OCYUICCTBIIATH IIeJICHANPABICHHBIA MOUCK XUMUYECKON
nH(pOpMani B pPa3IMYHBIX HCTOYHWKAX (Hay4YHas ¥ y4eOHO-
Hay4yHasl JIUTEepaTypa, CPEACTBA MAacCOBOW HH(OpPMAINH, CETh
WuTepHeT U Apyrue), KpUTUYECKH aHAJIU3UPOBATH XUMHUECKYIO
uHpopMaLuio, TmepepadaTbiBaTh €€ M HCIOJIB30BaTh B
COOTBETCTBHUH C TIOCTABJICHHON y4eOHOH 3a/1a4eii;

- BJAJETh CUCTEMOW 3HAHHUKM O METOJAX HAYYHOI'O NO3HAHMS
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SABJICHUIM MPUPOJbI, UCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax W
YMEHUSIMH NPUMEHATh 3T 3HAHUS NPU IKCIEPUMEHTAIBHOM
UCCIIEJIOBAHUM BELIECTB U I OOBSCHEHHS] XUMHYECKHX
SIBJICHUM, MMEKIIUX MECTO B NOPUPOJAE  IPAKTUYECKOMN
JIETEIbHOCTH Y€J0BEKA U B IIOBCETHEBHOW JKU3HH;

OK 04. Pabotats B
KOJIJICKTHBE U
KOMAaH/JIC,

3 pexTuBHO
B3aMMOIEHCTBOBATH C
KOJIJIeTaMu,
PYKOBOJICTBOM,
KJIAEHTaMH

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOOTIPE/ICIICHUIO;

-OBJIaJICHUE HaBBIKAMH y4e0HO-HCCIIeIOBATELCKOMH,
MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;

OBjaieHne  YHUBEPCAJIbHBIMH  KOMMYHHMKATHBHBIMH
NeHCTBUSIMU:

0) coBMecTHas 1eITeJIbHOCTD.

- MOHUMATh M MCIOJB30BaTh MPEHMYIIECTBA KOMAHIAHOW U
WHIUBUIYATBHON paOOTHI;

- MIPUHUMATD ()71 COBMECTHOM eITEIbHOCTH,
OpraHU30BBIBAaTH M KOOPJAMHHMPOBATH JCHCTBUA IO €€
JIOCTHKEHUIO: COCTaBJISATh IUJIAH JEWCTBUM, pacHpeAcssiTh
pOJI ¢ YYETOM MHEHUH y4aCTHUKOB OOCYXIaTh PE3yIbTaThl
COBMECTHOM pabOTHI;

- KOODAMHHUPOBATh ¥ BBHIMONHATH pPadOTy B YCIOBHUSAX
peaapHOTO, BUPTYaJIBHOTO n KOMOWHHUPOBAaHHOTO
B3aUMOJCUCTBUS;

- OCYIIECTBIISITh TMO3UTUBHOE CTPATETHYECKOE TOBEACHHE B

CaMOCTOATCIIbHOCTH H

Pa3MUYHBIX  CUTYyallUsX, MPOSBIATH  TBOPYECTBO M
BOOOpakeHne, ObITh MHUIIMATHBHBIM

OBaagenue YHHUBepPCaJbHBIMU pPeryasiTuBHbIMH
NeHCTBUSIMU:

I') NpUHSATHE ce0s1 U IPYTrUX JI0ei:

- NPUHMMATh MOTUBBI M apryMEHThbl JPYTUX JIIOAEH Npu
AHAJIN3C PE3YyJIbTAaTOB ACATCIBHOCTH,

- IPU3HABATh CBOE MPABO U IPaBO IPYTUX JIOAEH Ha OIINOKY;
- pa3BUBATb CII0COOHOCTH MOHUMATh MHDP C TO3UIUU APYTOIro
YeJIOBEKA;

- YMEeTh TUIAHUPOBATH M BBHITIOTHATH XUMHYECKHNA IKCIEPUMEHT
(mpeBpallleHusi OpPraHMYECKHUX BEIIECTB MpPH HArpeBaHUU,
MOJTy4YeHUE JTHJICHA M HM3yYeHUE €r0 CBOWCTB, KaYECTBCHHBIC
peakuuMd Ha aJbJeTHAbI, KpaxMmald, YKCYCHYIO KHCJOTY;
JIeHatypamnusi OCNKOB TIpH HAarpeBaHUM, I[[BETHBIC pPEaKINH
OCJIKOB; TIPOBOJUTH PEAKIIMM HOHHOTO OOMEHa, OINPEICISITh
Cpeay BOJHBIX paCTBOPOB, KAUECTBEHHBIC pPEaKIUU Ha CyIb(ar-,
KapOOHAT- U XJIOpUI-aHUOHBI, Ha KaTHOH aMMOHHUS; pellaTh
SKCIIEpUMEHTANIbHBIE  3a7aud 1o TemaM "Meramisl" U
"Hemeramnel") B COOTBETCTBHM C TMpaBWIAMHU TEXHUKH
0€30MaCHOCTH IpU OOpAaIlleHUH C BEUIeCTBaMH U JTaOOpaTOPHBIM
000pyZOBaHUEM; TMPEICTABISATh PE3YJNbTaThl XUMHYECKOIO
IKCIIEPUMEHTa B (OopMe 3allMCH YPaBHEHHUI COOTBETCTBYIOIINX

peakuuid u  QopMmynaMpoBaTh BBIBOJBI Ha OCHOBE 3THUX
pe3yNbTaTOB;

-yM€Th  CAMOCTOSITEIbHO  IUIAHMPOBAaTb U IMPOBOJMTH
XUMHUYECKHH SKCHEPUMEHT (TOIy4YeHHE M H3yYeHHE CBOMCTB
HEOPraHWYeCKHX U OpPraHUYECKUX BEIIECTB, KayeCTBEHHBIE
peakuuu YIJIEBOIOPOIOB Ppa3IUYHBIX KJIaCCOB u
KHCIIOPOJCOAECPKAIIMX ~ OPraHUYECKHX  BEIIECTB, PEIICHUE

HKCIEPUMEHTAIBHBIX 337124 110 PAaCIO3HABAHUIO HEOPTaHUYECKHIX
Y OpPTraHWYECKHUX BEIIECTB) C COOJIFOACHUEM TTPaBUII O€30TaCHOTO
oOpalleHns ¢ BEIIECTBAMU M JIAOOPATOPHBIM 00OpPYI0BaHHEM,
GopMyIHpOBaTh [ENM  WCCICIOBAaHUS, MPEIOCTaBIATH B
pa3nuyHoOi (hopMe pe3ynbTaThl SKCIEPUMEHTA, aHATTU3UPOBATH U
OILICHUBATh UX JOCTOBEPHOCTb;
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OK 07.
CopeiicTBOBaTh
COXPAaHEHHUIO
OKpYKaroIle Cpenbl,
pecypcocOepekeHHIO,
IPUMEHSTH 3HaHUS 00
M3MEHEHUH KIIMMara,

B 00s1acTH 3K0710rH4€CKOr0 BOCIIUTAHMS

- chopMHPOBAHHOCTH YKOJIOTHYECKON KYIbTYPhl, TOHUMaHUE
BIMSHHUS  COLUMAJIbHO-DKOHOMHYECKMX  IPOLIECCOB  Ha
COCTOSIHUE NPUPOJHOW M COLMAJIBbHOW CpElbl, OCO3HAHUE
100aTBbHOTO XapaKTepa AKOJIOTHYECKHUX TTPOOIeM;

- IUIAHUPOBAHUE U OCYLICCTBICHUE JEHCTBUN B OKpPYXKaIOLIEH
cpele Ha OCHOBE 3HaHMS IIeJIe YCTOMYMBOIO pa3BUTHS

- cOpMHPOBATH NIPEICTABIICHHUS: 0 XUMUUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KapTHHBI MUpA, POJIM XMMHUHU B MO3HAHUU
SBJIEHUN TPHUPOAbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAJIHHOH TPaAaMOTHOCTH, HEOOXOIWMOU
JUISL  pellleHuss NPaKTHUECKUX 3a7ad M SKOJOTMYECKH
00OCHOBAaHHOTO OTHOILIEHHS K CBOEMY 3JI0POBBIO M MPHUPOTHOMN
cpene;

MPUHIUIIBI YeJIOBEUECTRA; - yMeThb COONIOAATh IMpaBWJIa IKOJIOTUYECKH IIEIECO00pa3HOTro
OepexIINBOro aKTUBHOE  HENpUATHE  JCHCTBHI, MNPUHOCAIIUX  BpeX | MOBEeAEHUS B ObITY W TPYIOBOW JESATENBHOCTH B IEJAX
MPOU3BOCTBA, OKpY’KalollIeH cpese; COXpPAHEHHUS CBOETO 3J0POBbSI M OKpYXalolleld MPUPOIHOMN
3¢ dexTrBHO - YMEHHE MPOTHO3UPOBATh HEOIArONPUSATHBIE YKOJIOTUYECKUE | CPEIbl; YUUTHIBaTh OMACHOCTh BO3ICHCTBHS HA  JKUBBIE
JIECTBOBATH B MOCJIE/ICTBUS MPEINPUHUMAEMBIX JIEUCTBHH, MPEJOTBPAILIATh | OPraHU3Mbl  OMNPEJEICHHBIX  BEIIECTB, MOHUMAas  CMBICT
Ype3BhIYANHBIX HX; MoKa3arelisi IpeaesIbHON T0MyCTUMOM KOHLIEHTPALUH;
CUTYyalUsxX - pacllUpeHue OmbITa JEATEIbHOCTH  SKOJOTWYECKOW | - yMETh MPOTHO3MPOBATH, AHAIM3UPOBATH M OIEHUBATH C
HaIpaBJICHHOCTH; [MO3UILMHA SKOJIOTMYECKON OE€30IIaCHOCTH ITOCIENCTBUSA OBITOBOI
- OBJIaJICHUE HABBIKAMH Y4€OHO-HCCIIEI0BATEIbCKOM, U TPOU3BOJCTBEHHOM JESATEIHHOCTH YEJIOBEKAa, CBSI3aHHOW C
MIPOEKTHOM U COIMANIbHOM J1eATENbHOCTH; nepepaboTKOl BElIeCcTB; UCIOIb30BaTh MOTyUYEeHHbIE 3HAHUS 1JIs
OPUHITHS TPAMOTHBIX pEHICHWH TpoOJieM B CHUTYalUsX,
CBSI3aHHBIX C XUMHEI;
- yMEThb OCO3HaBaThb OMNAaCHOCTb BO3JECUCTBUS Ha >KHUBBIC
OpraHU3Mbl ~ ONpPENEICHHBIX  BEIIECTB, IOHMMAas  CMBICI
[IOKa3aTesss IPENEIbHOM  JONMYyCTUMOW  KOHLEHTpAaLUH, U
MNOSICHATH ~ HAa  TNpUMEpax  CHOCOObl  YMEHBIIEHUS U
NpEeIOTBpPALIEHUsT HMX BPEIHOrO BO3JAEHCTBUS HA OpraHu3M
YeJIOBEeKa.
[IK 1.4. [TpoBOAUTH MPUTOTOBJICHKE U MOATOTOBKY K pealin3aiuu moryhadprukaToB pa3sHOOOPA3HOTO aCCOPTHUMEHTA JJis OJIIOI,
KYJIMHAPHBIX M3JENIUN U3 Msica, TOMallHeH NTHIbI, TUYH, KPOJIHUKA.
K 2.5. OcCyIecTBISTh MPUTOTOBIICHHE, TBOPUYECKOE O(hOpMIIEHHE U TIOJTOTOBKY K pealIi3aliy TOPSINX OJIF0]T M TAPHUPOB U3 OBOIICH,
rpr0oB, Kpyn, 6000BBIX, MAKAPOHHBIX U3/ICITUH Pa3HOOOPA3HOTO aCCOPTHMEHTA.
[IK 2.6. Ocy1iecTBIATh IPUTOTOBIICHHE, TBOPUECKOE OPOPMIICHHE U TIOATOTOBKY K pea3alliy ropsiuuX OJII0J], KYJTMHAPHBIX U3EIHiA,
3aKYCOK U3 SIMII, TBOPOTa, ChIpa, MYKH pa3HOOOPa3HOT0 aCCOPTUMEHTA.
K 2.7. OcCyIecTBISTh MPUTOTOBIICHUE, TBOPUYECKOE 0POpPMIIEHHE U TIOJTOTOBKY K peaTU3aIiK TOPSINX OJIF0]T, KyJIMHAPHBIX U3ICITHH,

3aKyCOK U3 PIObI, HEPHIOHOTO BOJIHOTO CHIPhsI pa3HOOOPA3HOTO ACCOPTUMEHTA.
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IIK 2.8. OcymiecTBISITh MPUTOTOBJICHHUE, TBOPUYECKOE O(POPMIICHHE U TTOATOTOBKY K peai3alliu TOPSINX OF0, KyJIMHAPHBIX U3CINH,
3aKyCOK M3 MsCa, JOMAIIHEH NTULbL, AUYH U KPOJIHMKA Pa3HOOOPa3HOrO aCCOPTUMEHTA.

I1IK 3.3. OcymiecTBISITh MPUTOTOBJICHHE, TBOPUYECKOE O(hOpMIICHHE M TIOATOTOBKY K peajin3alliy CalaTOB Pa3HOOOpa3HOTO aCCOPTUMEHTA.

[IK 3.4. Ocy1iecTBIATh IPUTOTOBIICHHE, TBOPUECKOE OPOPMIICHHE U TIOATOTOBKY K peanu3aniuu 0yTepOpo10B, KaHare, XOJI0HbIX
3aKYCOK Pa3HOOOpPa3HOro aCCOPTHUMEHTA.

[IK 3.5. Ocy1miecTBIATh IPUTOTOBIICHHE, TBOPUECKOE OPOPMIICHHE U TIOATOTOBKY K PeaH3alliy XOJIOAHbIX OO U3 PBIObI, HEPHIOHOTO
BOJIHOT'O CBIPbSl pa3HOOOPA3HOT0 aCCOPTUMEHTA.

[IK 3.6. Ocy1iecTBIATh IPUTOTOBIICHHE, TBOPUECKOE OPOPMIICHHE U TIOATOTOBKY K peaH3alliy XOJIOAHbIX OO U3 Msica, JOMAIlHEeH
OTHUIIBL, AUYU Pa3HOOOPA3HOTO ACCOPTUMEHTA.

I1K 4.2. OcymiecTBISITh IPUTOTOBJICHHUE, TBOPUYECKOE OPOpPMIICHHE U TTOATOTOBKY K peai3allii XOJOIHBIX CIAIKUX OJIFOM, 1eCEPTOB
pa3HOO0Pa3HOTO ACCOPTUMEHTA.

I1K 4.3. OcymiecTBISITH MPUTOTOBJICHHUE, TBOPUYECKOE O(POpMIIEHHE U TTOATOTOBKY K peai3allii TOPSINX CIAAKUX OJIF0]I, J€CEPTOB
pa3HOO0Pa3HOTO ACCOPTUMEHTA.

IIK 5.3. OcymiecTBISITh U3rOTOBIIEHHE, TBOPUECKOE 0(hOPMIICHHE, MTOATOTOBKY K peaau3aiuy XjaeO00yI0UHBIX U3IeTHi 1 XJeba
pa3HOO0Pa3HOTO ACCOPTUMEHTA.

IIK 5.4. OcymIecTBISITH M3TOTOBIICHHE, TBOPUECKOE 0(hOPMIICHHE, ITOATOTOBKY K peaTu3alii MyYHbIX KOHIUTEPCKUX U3ICTUI
pPa3HOO0Pa3HOTO ACCOPTUMEHTA.

IIK 5.5. OcymiecTBISITh M3rOTOBIIEHHE, TBOPUECKOE 0(hOPMIICHHE, TOATOTOBKY K peaTnu3aliy MUPOKHBIX U TOPTOB pa3HOOOPa3HOTO

aCCOPTUMEHTA.

OcBoeHue HpOPISBOI[CTBCHHOﬁ IMPaKTUKU oOecrneunBaeT JOCTHIKCHHC O6y‘IaIOHII/IMI/IC}I ClICAyromux JIHIYHOCTHBIX PC3YJIbTATOB
pcam3anuu nmporpaMmMbl BOCIIMTAHUS:

JIP Ne Pacuugposka
JIP Ne 1 Oco3HarMi cedst rpakTaHMHOM U 3aIIIMTHUKOM BEJTMKOW CTPaHBbI.
[IposiBnsitoIINiA aKTUBHYIO TPAXXIAHCKYIO TO3ULMIO, JEMOHCTPUPYIOUTUN MPUBEPKEHHOCTh MPUHIIMIIAM YE€CTHOCTH, MOPSIAOYHOCTH,
JIP No 2 OTKPBITOCTH, SKOHOMUYECKH aKTHUBHBIM M YYaCTBYIOUIUN B CTYJICHYECKOM U TEPPUTOPHUAIBHOM CaMOYMNpPABJICHUH, B TOM YHUCIE Ha
YCIIOBUSX TOOPOBOIBYECTBA, MPOAYKTHBHO B3aMMOJCHCTBYIONIMI M YIACTBYIONIUH B ICATEILHOCTH OOIIECTBEHHBIX OpraHU3aIuil.
CoOmroaromuyii HOpMBI TPABOIIOPSAKA, CIACAYIOMMA HaealaM TpakIaHCKOTO 00IecTBa, oOecriedeHus: 0€30MacHOCTH, TpaB U
TP No 3 cBoOon rpaxnaaH Poccun. JIOSIBHBIM K YCTaHOBKAM WU IPOSIBICHUSAM IPEJICTAaBUTENCH CYOKYJIBbTYp, OTIMYAIOUIMM UX OT TPYIII C

JNECTPYKTUBHBIM M JEBUAHTHBIM MOBEACHHUEM. J[eMOHCTpUPYIOIIUN HENpUATHE M MPEAYNPEKIAIONINI COUAIBHO OIMacHOe
MOBEJICHUE OKPY KAIOIIHUX.
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[IposiBasifomniA 1 TEMOHCTPUPYIOIINKA YBOKEHHE K JIIOMISAM TPyAa, OCO3HAIONINI IIEHHOCTh COOCTBEHHOTO Tpyna. CTpeMsImuiics K

JIP Ne 4 ($OpMHPOBAHHUIO B CETEBOM Cpe/ie IMYHOCTHO U MPO(PECCHOHATBHOTO KOHCTPYKTHBHOTO «IIU(PPOBOTO CIEAAY.

TP No JleMOHCTpHUpYIOMNK TPUBEPKEHHOCTh K POJHOM KYJIbType, HCTOPUUECKON NaMsATH Ha OCHOBE JIFOOBU K PonuHe, pogHoMy Hapoay,
MaJIoi poJIHE, MPUHATUIO TPAJUIIMOHHBIX IIEHHOCTE MHOTOHAIMOHAJIbLHOTO Hapojaa Poccuu.

TP No 6 [IposiBnsronid yBa)KeHUE K JIOJSAM CTapLIEro MOKOJICHHWS U TOTOBHOCTh K YYAaCTHIO B COLMATIBHOM IMOAJEPKKE M BOJOHTEPCKHUX
JIBUYKEHUSIX.

TP No 7 Oco3Haronuii NpUOPUTETHYIO LIEHHOCTh JTUYHOCTH YEJIOBEKa; YBAXKAIOUIUH COOCTBEHHYIO M UYXKYI0 YHUKaJIbHOCTH B Pa3iIMYHBIX
CUTYallUAX, BO BceX opmax u BUAAX ACSITEILHOCTH.
[IposiBnsirolnidc W JIEMOHCTPUPYIOIIMKA  YBaKEHHWE K  NPEACTABUTENSIM — PA3NMYHBIX  3THOKYJBTYPHBIX, COLIMAJIBHBIX,

JIP Ne 8 KOH(ECCUOHATBHBIX U MHBIX Tpymil. CONpUYaCTHBIH K COXPAHEHUIO, MPEYMHOXEHHIO U TPAHCISIUN KyJIbTYPHBIX TPaIulUi H
IIEHHOCTEH MHOTOHAIITMOHAJIBHOTO POCCUICKOT0 TOCY1apCTBA.
CoOmrogaromuid ¥ MpoTaraHIupyoIMi TpaBuia 310pOBOr0 UM 0e30MacHOro o0Opasa >KM3HHU, CIOpTa; MPEAYyNpexAaroniui J1uoo

JIP Ne 9 [PEOIOJICBAIOIINN 3aBUCUMOCTH OT aJIKOrojisi, Tabaka, INCUXOAKTHBHBIX BEIIECTB, a3apTHBHIX uUrp U T. A. CoXpaHSIOUui
IICUXOJIOTHYECKYH0 YCTOMYMBOCTh B CUTYaTUBHO CJI0KHBIX WJIM CTPEMHUTEIbHO MEHSIOIUXCS CUTYALMSIX.

JIP Ne 10 3aboTsIumiics 0 3alIMTe OKPYXKAIOIIEH cpeibl, COOCTBEHHOM M 4y>»K0il 6€301acHOCTH, B TOM YKCIIe TU(PPOBOH.

JIP Ne 11 [TposiBsitonnii yBaKeHHE K ACTETHIECKUM IIEHHOCTSM, 00JIaJaloIUi OCHOBAMHU ICTETHICCKON KYJIbTYPHI.

P Ne 12 [IpuHuMaronmii ceMelHble IEHHOCTH, TOTOBBIM K CO3JaHUI0 CEMbU M BOCIIMTAHUIO JETEW; JEMOHCTPUPYIOIINN HENPUITUE HACUITUS
B CEMbE, YX0Ja OT POAUTEIHCKON OTBETCTBEHHOCTH, OTKa3a OT OTHOLIEHUI CO CBOMMHU JEThbMH M UX (PMHAHCOBOT'O COJEPKaHUSI.
CriocoOHbI B IIU(POBOI Ccpesie MCIONb30BaTh pa3iuyHble HU(POBBIE CPEICTBA, MO3BOJISIONIME BO B3aUMOJICHCTBUU C APYTHMH

JIP Ne 13 JIOJIBMH JIOCTUTATh TIOCTABJICHHBIX IIEJICH; CTPEeMSIIIUICSI K (POPMUPOBAHUIO B CETEBOM cpejie TUYHOCTHO M MPOQPECCHOHATBHOTO
KOHCTPYKTUBHOTO «IIM(POBOTO ciesay.
CnocoOHBIN CTaBUTH Tepen cCOoOOH 1M TMOJA BO3HUKAIONIME XU3HCHHBIC 3a/Jaud, MOAOMpPATh CIIOCOOBI PEIICHUS U CpeiCTBa

JIP Ne 14 pa3BUTHS, B TOM YHUCIIE C MCIIOJIb30BaHHEM IHM(POBBIX CPENCTB; COJACHCTBYIOUIMIA MOANEPKAHUIO NPECTHXKA CBOEH mpodeccuu u

00pa3oBaTeNbHOM OPraHU3aIUH.
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2. CTpyKTypa M cojaep:kaHue 0011e00pa3oBaTeJIbHOM TN CHUTITHHBI « XUMHUS»

2.1. O0beM JMCUMIIMHBI U BUbI y4e0HOI padoThl

Bua yueOHoi padoThI

O0beM B yacax

O0bem 00pa3oBaTe/IbHOI MPOrpaMMbl TUCHHUILIMHBI, B TOM YHUCIIC 108
OcHOBHOE coaepxaHue 72
TEOPETUIECKOE 00yUeHUE 36
MpaKTUYECKHUE U JJabOpaTOPHBIE 3aHITHS 36
IIpodeccuonaibHO-OPpHEHTHPOBAHHOE CO/IeP:KaHue (COMepIKAHUE 36
NMPHUKJIATHOTO MOYJIsI), B TOM YHUCJIE

TEOPETHYECKOE O0yUCHHUE 6
MpaKTUYECKUEe | JIa0OpaTOpPHBIE 3aHITHUS 22
KOHCYJIbTallu1 2
IIpomeskyTouHasi arrecTanus (3K3aMeH) 6
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2.2. TeMaTHyeCKMil IJIAH U COJAEPKAHUE TUCUUIIMHBI

®opmupye
O0be | Jlomaminee
HaumenoBanme Conep:xxanue yueOHOro marepuasa (0CHoBHoe M MpodeccuoOHAIbHO-OPUEHTHPOBAHHOE), Mbie
pa3aesioB U TeM 1200paTOPHbIE H NPAKTHYECKHE 3AHATHS, IPUKJIATHOH MOIYJIb M JIAHHE | commeTenn
4acoB —
1 2 3 4 5

OcHoBHoOE coaepraHue 12
Paznen 1. OcHOBBI CTPOCHUSA BelIECTBA 6
Tema 1.1. OcHOBHOe coep:kaHue 4 OK 01
Crpoenue Teoperudeckoe o0yueHue 2 OK 11
aToMOB CoBpeMeHHasi MOJIeIb CTPOSHHUS aToMa. DJIeKTpoHHas KoHpuryparus atoma. Kiaccudukarms
XAMHYCCKHUX XHMHYECKHX DJIEMEHTOB (S-, P-, d-31memenThI). BanenTHbie 3JEKTPOHBL. BaneHTHOCTh. DJIEKTpOHHAS 0.2,c.5-14
S3JICMCHTOB 1 MPUPOJA XUMUYECKOH CBSI3U. DIEKTPOOTpULIATeIbHOCTh. KOBanieHTHas CBsI3b, €€ Pa3HOBUIHOCTH U 2 0.2,¢.15-33
npupozaa MeXaHU3Mbl 00pa30BaHus (0OOMEHHBIN U JOHOPHO-aKIeNTOPHBIN). IoHHas CBs3b. MeTaimnueckas
XMUMHYECKON cBs13b. BonopoaHast cBsA3b. MeXKMOJIEKYIISIPHBIE B3AUMOACHCTBUS.
CBs3H N30TombI, OCHOBHOE M BO30YKJIEHHOE COCTOSIHUE aTOMa, THOPUAN3allis aTOMHBIX OpOUTase.

IIpakTHYeckne 3aHATHS 2 M.y k n.3.

Pemenne mpakTuueckux 3aIaHMil Ha COCTaBIIEHUE AIEKTPOHHO-Tpaduaeckux GopmMyt seMeHTOB 1—

4 mepuoaoB.

Penrenue 3amanuii Ha UCIOJIL30BAHUE XUMHUUECKON CUMBOJIMKHA U Ha3BaHUN COEIUHEHUH 110 5

HOMEHKJIaType MEKyHapOHOTO COI03a TEOPETHUECKOM U MPUKIIATHON XUMHUHU U TPUBUAIbHBIX

HA3BaHWI TSI COCTABIICHUSI XUMHUYECKUX (OPMYIT IBYXaTOMHBIX COSAMHEHHH (OKCUAOB, CYIb(UIOB,

TUAPUIOB U T.I1.) U IPYTUX HEOPTAHUYECKUX COCTUHEHUN OTAEIbHBIX KIacCOB.
Tema 1.2. OcHOBHOe coep:kaHue 2 OK 01
Ilepnonnuecknii | Teopernueckoe ooyueHue OK 02
3aKOoH M Tabmuia | MpakTHYecKne 3aHATHS 2 8§ ??
J.. Menneneesa [lepuoanueckas cucrema xuMmuueckux sneMeHToB J[.M. MenaeneeBa. ®U3nueckuii CMbICIT M.y x m.s.

[lepnoauueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX 9

9JICMCHTOB, OGpﬁSyGMBIX HUMHU MMPOCTHIX U CIOXKHBIX BCUICCTB B COOTBECTCTBUU C ITOJIOKCHUCM
XUMHUYCCKOI'O 3JICMCHTA B HepI/IOI[I/I‘IeCKOI\/'I CUCTEMC. MI/IpOBO33p€H‘-I€CKOG 1 HAYYHOC 3HAYCHUC
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[lepnoauueckoro 3akona JI.11. Menneneesa. [Ipornossl [I.11. Menneneesa. OTKpbITHE HOBBIX
XUMHYECKHUX DJIEMECHTOB.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3a/IaHUM HA XapaKTEePU3aLUI0 XUMHUUYECKUX
2JIEMEHTOB « MeTallTM4ecKue / HEeMETAITNIECKIE CBOHCTBA, dJICKTPOOTPUIIATEIBHOCT M CPOJICTBO K
ANEKTPOHY XUMUYECKUX 3JIEMEHTOB B COOTBETCTBUE C UX DJIEKTPOHHBIM CTPOECHUEM U MOJIOKEHUEM B
MEPUOINYECKON cucTeMe XuMmuieckux sneMeHToB .M. MenneneeBay.

Pa3znen 2. Xumuyeckne peakuuu

10

Tema 2.1. Tunel
XUMHYECKAX
peakuuii

OcHOBHOe coep:kaHue

Teopernueckoe o0yuenue

Knaccudukanus 1 THIIBI XUMHUYECKUX PEAKIHA C y4aCTHEM HEOPTaHUYECKUX BEIECTB.
Konuuecrsennnle oTHOIIEHUS B XUMUU. OCHOBHBIE KOJIUYECTBEHHBIE 3aKOHBI B XUMUU U PpacCUCThI 11O
YpaBHEHUSAM XMMHYECKHUX peakiuii. Mop Kak equHuIa KOJM4ecTBa BemecTBa. MossipHas Macca.
3aKOHBI COXPAHEHHS MAacChl U SHEPTHH. 3aKOH ABOraapo. MoJsipHbIil 00beM ra3oB. OTHOCUTEbHAS
IUIOTHOCTH T'a30B.

Peakunu koMIiekcooOpa3oBaHus ¢ y4acTHEM HEOPraHMYECKHUX BEIIeCTB (Ha mpuMepe
THUAPOKCOKOMIIJICKCOB IIMHKA U aJIIOMI/IHI/I}I).

0.2, ¢.51-59
0.2, ¢.60-69

IIpakTHYeckue 3aHATHSA

CocraBiieHre ypaBHEHUH peakInii COeTUHEHUS, pa3lIOKEHUs, 3aMelIeHHs], 0OOMeHa. Y paBHEHUS
peakuuii TOpeHHsl, HOHHOTO 00MEeHa, OKHCIICHUS-BOCCTAHOBIICHUSI.

Pacuer kKonu4YecTBEHHBIX XapaKTEPUCTUK UCXOJIHBIX BEIIECTB U MPOIYKTOB peakiuu. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKIIMH COCTUHEHHUS, €CIU OJTHO U3 BEILECTB JJaHO B
U30bITKE U/UIK COAEPXKUT nmpuMecH. PacueT maccoBoil uin 00beMHON O BBIXOJA MPOIYKTa
peakuuy COeTUHEHHS OT TEOPETUUECKH BO3MOKHOT0. PacueT 00beMHBIX OTHOILIEHUH Ta30B. Pacyer
Macchl (00beM, KOJIMYECTBO BEIIeCTBA) MPOAYKTa PEaKIMH, €CIIM OJHO U3 BEIIECTB JaHO B BUJE
pacTBOpa € ONpEeEeTCHHON MacCCOBOM JIOJIEN paCTBOPEHHOIO BEIIECTBRA.

YpaBHEHUs OKUCIIEHHUSI-BOCCTaHOBIIEHUsI. CTeneHb okucaeHuss. OKUCIUTENb U BOCCTAHOBUTENb.
OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMK B IPUPOJE, IPOU3BOJCTBEHHBIX MPOIECCaX U
KU3ZHEACITEIIBHOCTU OpraHn3MoB. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIN TOTEHIINAN CPEBI.
CocraBieHre U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO
Oananca. Tunu4YHbIE HEOPTAHUYECKUE OKUCIUTENN U BOCCTAHOBUTENN. DJIEKTPOJIU3 PAaCTBOPOB U

M.y k .3.

OK 01
OK 11
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pacIIaBoOB COJIEH.

Tema 2.2.
DIIEKTPOIUTHYECKA
S1 JUCCOLHAIIS U
MOHHBII 0OMEH

OcHoOBHOe coep:kaHue

TeopeTnyeckoe o0yueHue

Teopust MEKTPOIUTHYECKON mucconuaru. Peakmuu monHHOro oOMeHa. CocTaBieHHE peakKIUid
MOHHOT'O OOMEHA IMTyTeM COCTaBJICHMSI UX MOJHBIX U COKPAILIEHHBIX MOHHBIX YPaBHEHUH.

['uaponus coseit. 3Ha4eHUE TUAPOIN3a B OMOJIOTHYECKUX OOMEHHBIX mporieccax. [I[pumMeHnenue
TUAPOJIN3a B TPOMBIIIJIEHHOCTH.

0.2,¢.70-74
0.2,¢.75-84

JlabopaTopHble 3aHATHS

JlaGopaTtopHas pabota «Peakiuu ruapomsay.
HccnenoBanue cpeapl pacTBOPOB COJIEH, 0OPAa30BAHHBIX CUIIBHBIMHU U CIAOBIMU IMPOTOJIUTAMH, U UX
peakIyii ¢ pacTBOpaMH IIeJI04YH U KapOoHaTa HaTpus. CocTaBIeHUE PEaKIUil THIPOIN3a CONEH.

M.y k3.

OK 01
OK 11

Pa3pea 3.

CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BelleCTB

18

Tema 3.1.
Knaccudukanms,
HOMECHKJIaTypa 1
CTpOCHHE
HEOPTaHHYECKUX
BEILIECTB

OcHoBHOe cogep:kanue

Teopernueckoe o0yuenue

[Ipeamer Heopranndeckoil xumun. BzaumocBs3b Heopranuueckux Beniects. Kimaccudukarms
HEOpraHMUYEeCKUX BemecTB. IIpocTeie U cioxHble BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BELIECTB
(oKCHABI, THIPOKCUIBI, KUCIOTHI, conn). HoMeHKaTypa 1 Ha3BaHHE HEOPraHUYECKUX BEILECTB
UCXOJIS U3 MX XUMUYECKOH (POPMYIIBI MIIM COCTABICHNE XUMHUECKONW (HOPMYJIIBI UCXOIs U3 Ha3BAaHUS
BEILECTBA 10 MEXAYHAPOAHON UIIU TPUBUAIBHOW HOMEHKIIATYPE.

Mexmodekysipablie B3auMoaencTeust. KpucramioruapaTtel. ArperaTHble COCTOSIHUS BEILIECTBA.
Kpucrannuueckue u amopdHble BelecTBa. THUITBI KPUCTAIUIMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHAs, HIOHHAs, METANINYecKas). 3aBUCUMOCTh (PM3NYECKUX CBOIMCTB BELIECTBA OT THUIA
KpUCTANINYECKOM pemeTku. [IpuunHbl MHOrooOpasus BEIeCTB.

CoBpeMeHHBIE MPEICTABICHHUS O CTPOCHUU TBEPIBIX, KUJIKUX M ra3oo0pa3HbIX BemiecTB. Kuakue
KPHUCTAJLJIBL.

Hor.

MaTepHan

IIpakTHYeckue 3aHATHSA

Pemienne 3amau Ha pacueT MaccoBOMl A0AM (Macchl) XMMHMUYECKOTO 3JIEMEHTAa (COCAMHEHUs) B
MoOJIEKYJie (CMecH).

Pemenne mpakTuueckux 3aJaHUil Mo Kiaccu(UKaAIMM, HOMEHKIAType U XUMHUYECKUM (opmyrnam
HEOPraHMYECKUX BEILECTB PA3JIMYHBIX KJIaccOB (HA3bIBaThb U COCTaBIATH (OPMYJIBI XUMHUYECKUX

M.y k .3.

OK 01
OK 02
OK 09
OK 11
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BEILIECTB, ONPEACIATh PHHAIICKHOCTD K KIacCy).

Hcrounnky xuMmudeckoi uwHpopManmu (HayyHas W Yy4eOHO-HAyd4Has JIUTeparypa, CpeacTBa
MaccoBol wuHpopmauuu, cetb MHureper u apyrue). Iloumck undopManuu 1o Ha3BaHUAM,
UICHTU(PHUKATOPAM, CTPYKTYPHBIM (OpMYyIaM.

Tema 3.2. ®uszuko-| OCHOBHOE coep:KaHue 10 OK 01
XUMUYECKHE TeopeTnueckoe o0yuenue 6 OK 02
CBOWCTBA Mertamibl. O6mue pu3ndeckne U XUMHUECKUEe CBOKWCTBA MeTaioB. CIIOCOOBI MosTydeHus. 3HaueHue 0.2, ¢.88-90 8E ??
HCOPraHMYCCKUX  |MeTayuloB M HEMETAJJIOB B IPHUPOJAE M KU3HEACITEIBHOCTH 4YeloBeKa M opraHusmMoB. Kopposus 2 0.2,¢.91-92
BCIICCTB METaJUIOB: BHIBI KOPPO3HH, CIIOCOOBI 3aIIUTH METAIIOB OT KOPPO3UH.

Hemeramnpl. OOmme Qusnueckue W XUMHUYECKHE CBOMCTBA HEMETAJJIOB. THIMHWYHBIC CBOMCTBA 0.2, ¢.93-94

merauioB Y- YII rpynn. Krnaccudukanus u  HOMEHKIaTypa COCIMHEHHH HEMETAJUIOB. 2 0.2,¢.95

KpyroBopoTs! OMOTeHHBIX 3JIEMEHTOB B IPUPOJIE.

XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEUIECTB (OKCUIOB, TMIPOKCHUIOB, 0.2,¢.96-99

KHCJIOT, COJIEH U 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB NPOCTHIX BEIIECTB, BOAOPOIHBIX 2 0.2, ¢.100-

COEIMHEHUH, BBICIIUX OKCUJOB U THIPOKCUIOB. 102

IIpakTHYecKkne 3aHATHS 2 M.y k n.3.

CocraBiieHHE ypaBHEHUN XUMUYECKUX PEAKUUN C y4aCTHEM MPOCTBIX M CIOKHBIX HEOPTraHWYECKHX

BEIIECTB: OKCUIOB METAJJIOB, HEMETAJUIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPTraHHMYECKHUX KHUCIIOT,

OCHOBaHUM U aM(POTEPHBIX THAPOKCUIOB, HEOPrAHUYECKUX COJIEH, XapaKTepPU3YIOIINX UX CBOICTBA. 2

PemieHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOWCTBA U IIOJIYy4YEHHE

HEOPraHMYECKUX BEILECTB.

JlabopaTopHble 3aHATHS 2 M.y k 1.3.

JlaGopaTtopHnas pabora «CBOMCTBA METAIIOB U HEMETAIIIOBY.

HccnenoBanne (GuU3NYECKUX W XUMHYECKHMX CBOMCTB METalIOB W HeMeTauioB. Pemenue 5

AKCIIEPUMEHTAJIBHBIX 33Ja4 10 CBOMCTBAM XMMHYECKMM CBOWCTBaM METAUIOB MU HEMETAJUIOB, IO

pacro3HaBaHUIO U MOJIYYEHHUIO COEAMHEHUH METAJJIOB U HEMETAIIIIOB.
Tema 3.3. OcHoBHOE conepxxaHue 4 OK 01
[IpousBoacTBO Teopernueckoe o0yuenue 2 OK (02
HCOPraHMYeCKUX  [OQOmre mpeacTaBICHHsI O IPOMBIIUICEHHBIX CIIOCO0aX MONy4YEeHUSI XUMUUECKUX BEUIeCTB (Ha MpUMepe 9 0.2, c.114- 8§ (1)?
BEIIECTB. IIPOU3BOJICTBA aMMHAKa, CEPHON KHCIIOTHI). 116
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3HaueHue u UYepnas u 1BeTHas MeTayunyprus. lIpakThueckoe HNpUMEHEHHME »>JEKTPOIU3a IS IOJIy4EHUs Jor.
IIPUMEHEHHE B IIEJIOYHBIX, IIEJI0YHO3EMENIBHBIX METAIJIOB U altoMUHUA. CTEKIIO U CWIIMKAaTHAs IPOMBIIIIIEHHOCTb. MaTepuan
OBITY U Ha [Ipo6nema 0TX010B ¥ TOOOYHBIX TPOAYKTOB.
TPOU3BOJICTBE IpakTH4ecKue 3aHATUHS 2
PemieHne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM O pPOJIM HEOPraHWYECKOM XHMMHHM B PA3BUTHH M.y k3.
MEIUIUHBI, CO3JJaHUM HOBBIX MAaTepHalioB (B CTPOMTEILCTBE U AP. OTPACIAX MPOMBIIUIEHHOCTH), 5
HOBBIX HCTOYHHMKOB DSHEPIrUu (aJbTepHATHBHBbIE HCTOYHUKU OHHEPrUM) B pEIICHUU MpodsieM
9KOJIOTUYECKON, YHEPTETUYECKON U TTUIIICBOM 0€30MMacHOCTH.
Pa3nea 4. CTpoeHne 1 CBOIICTBA OPraHUYeCKHX BellecTB 23
Tema 4.1. OcHOBHOe coep:kaHue 4 OK 01
Knaccupuxanus, | Teoperuueckoe o0ydenue 2 OK 11
CTPOCHUE U [Ipeamer oprannueckoil XuMun. B3anMoCBsI3b HEOPraHUYECKUX U OPTaHUYECKHUX BELIECTB.
HOMCHKJIaTypa XHUMHYECKOE CTPOCHHME KaK MOPAIOK COECIMHEHHsSI aTOMOB B MOJIEKYJIE COTJIACHO MX BaJEHTHOCTH. 0.1, ¢.5-9
OpraHu4CeCKUX OCHOBHBIE TIOJOKEHHUSI TEOPUHM XHMHYECKOTO CTPOECHHMS OPraHMYECKUX CcoeluHeHuil A.M. 0.1,¢.10-15
BCILIECTB bytnepoBa. YrieponHblid CKEJIET OPraHUYEeCKOM MOJEKYJbl. MOJIEKYJSIpHbIE U CTPYKTYPHBIE
(pa3BepHyTHIE, COKpAIICHHBbIC) XUMHUYECKHE (OPMYJIbl. 3aBHCHMOCTh CBOWCTB BEIIECTB OT 2
XUMHUYECKOTO CTpOEHHs MoJieKysl. M3omepuss M m3oMepsl (CTPYKTypHas, reoMerpuyeckas (Luc-
TpaHc-uzoMepust). KpaTHOCTb XUMHUYECKOM CBSI3U.
[lonarue o QyHKkuMOHANBbHON Tpymnme. [IpUHIMIBI KIacCH(PHUKAIMKA OPTraHUYECKHX COCIMHEHUH.
MexnyHapoaHast HOMEHKJIaTypa U IPUHIUIIBI HOMEHKJIATYPbl OPraHUUECKUX COEANHEHUH.
IIpakTHYecKkne 3aHATHS 2 M.y k n.3.
Homenknatypa opraHnyeckux COEIUHEHUH OTAEIbHBIX KJIaCCOB (HACHIIICHHbIE, HEHACBHIIICHHBIE U
apoMaTHYECKHE YTIIEBOJAOPOIbl, CIUPTHI, PEHOJIbI, AJIbJIET U Ibl, KETOHBI, KAPOOHOBBIE KUCIIOTHI U JP.)
CocraBieHre MONHBIX M COKPALICHHBIX CTPYKTYpPHBIX (DOPMYJ OpraHMYEcKHUX BEUIECTB OTIECIbHBIX 2
KJIACCOB, MCIIOJB3Yysl WX Ha3BaHMS IO CHUCTEMaTHYECKOW HOMeHKiIaType. PacdeTsl mpocreitmiei
(bopMyIIBI OpraHMYECKONW MOJIEKYJIbI, HCXOSl U3 SJIEMEHTHOT'0 cocTaBa (B %).
Tema 4.2. OcHoBHOe cogep:kanue 13 OK 01
CaoiicTBa Teoperuueckoe oGydyenue 9 OK 02
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OpraHUYeCKHUX
COE€IUHEHUI

OU3UKO-XMMUYECKHE CBOICTBA OPraHMYECKUX COCIUHEHHUH OTIENbHBIX KJIaccOB (OCOOCHHOCTH
KJaccu(UKaMd ¥ HOMEHKJIATYyphl BHYTPH Kiacca,; TOMOJIOTMYECKHH psa U obmas ¢opmyna;
U30MepHst; pU3HUECKUE CBOMCTBA; XUMUYECKHUE CBOWCTBA; CIIOCOOBI IMOIyUEHUS ):

— TpeleibHbIe yTaeBOAOpoAbl. ['opeHne MeraHa Kak OJWH M3 OCHOBHBIX HCTOYHUKOB TeIja B
IMPOMBIIIIEHHOCTH U ObITy. CBOMCTBa MPUPOAHBIX YTIJIEBOJOPOAOB, HAXOXKICHHE B MPUPOJE U
MPUMEHEHUE aJIKaHOB;

— HEINpeeNbHBIE U apoMaTH4eCcKue yrieBojopoxsl. Ilonmumepusanus OSTHIIEHA Kak OCHOBHOE
HaIlpaBJICHUE €ro HCIOJIb30BaHMs. [OpeHHe aleTH/IeHa KaK HCTOYHHMK BBICOKOTEMIIEPATYPHOI'O
IIJIAMEHU IS CBapPKU U PE3KHU METAILIOB;

— KHCJIOPOJICO/IEPIKALIIE COSAUHEHUS! (CIUPTHI U POCThIe 3GUpPHI, (HEHOIBI, adbJACTHABl U KETOHBI,
KapOOHOBBIE KMCIOTHI M UX POU3BOHbIE). [IpakTHyeckoe MpuMeHeHHe STHUIICHIJIMKOJIS, TIUIepUHa,
denoma. Ilpumenenue dopmanpaeruaa, aneTanbJAeTua, YKCYCHON KHCIOTHI. MpbUla Kak COIHu
BBICHIMX KapOOHOBBIX KHCJIOT. MOIOIIME CBOWCTBA MbLJIA;

— a30TcofepkKallrie COeTUHEHNUS (AMUHBI 1 AMUHOKHUCIIOTBI, OCIIKH).

Knaccudukanus um 0coOEHHOCTH OpraHMYECKHMX peakuuid. PeaknuoHHble IEHTpHL. Panukaisl.
IIepBoHayabHBIC MOHATHS O TUIIAX U MEXAHU3MaX OPTaHUYECKUX PEaKIIUi.

o.1,c.17-18
0.1, c.18-23

0.1, c.24-29
0.1, c.30-43

0.1, c.57-66
0.1, c.67-92

0.1,c.93-103
0.1¢c104-106

Hor.

MaTepHan

IIpakTHYeckue 3aHATHSA

Pewrenne nenoyek npespaiieHuil Ha TeHETUYECKYIO CBSI3b MEXKy KIIaCCaMU OPraHUYECKHUX
COCIMHEHUH C COCTABJICHUEM HAa3BaHUM OPTaHUYECKUX COCAVMHEHUH 110 TPUBUAIILHON WIH
MEXIYHAPOJAHOU CUCTEMAaTUYECKOW HOMEHKIIAType. Pelienre pacueTHbIX 3a/1a4 110 ypaBHEHUSAM
peakuuii ¢ y4aCTHEM OPraHMYECKHX BEILECTB.

M.y. k 1.3.

JlabopaTopHble 3aHATHS

JlaGopaTtopHas padota «IlomydeHue 3THIICHa U U3yYEHUE €r0 CBOHCTBY.

[Tomrydenue sTuseHa U3 3TaHOJIa B 1a0OPATOPUU U U3yUEHHUE eT0 (PU3NUECKUX U XUMUYECKUX
cBoicTB. CocTaBieHNE pEeaKIIUi MPUCOSANHEHUS U OKUCIICHHS Ha TpUMepe dTuiieHa. Pemenue
pacyeTHBIX 3aJ1ay C UCIOJb30BAaHUEM IIJIOTHOCTHU T'a30B MO BOJIOPOY U BO3AYXY.

M.y. k n.3.

OK 09
OK 11

Tema 4.3.
Opranunueckue

OcHoBHOe cogep:kanue

Teopernueckoe o0yuenue

OK 01
OK 02
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BEILECTBA B buooprannueckue coenuHenus. llpumeHenune u Ouonornyeckas posb yriaeBoaoB. OKHCICHHE Jorm. OK 09
KUZHEJEATEIILHOCT | YIIIEBOJOB — HCTOYHUK HHEPTHHM JKUBBIX OpraHu3moB. OOJacT NpPUMEHEHUS aMHHOKHCIIOT. Marepuan OK 11
Y YeJIOBeKa. [IpeBparenuss O6enkoB NUINKM B opraHu3Mme. buonormueckne (QyHkuuu OenkoB. buonormueckue ml;ﬂé ;g 8
IIpousBoacTeo u ¢byHKIMM kUpoB. Poib oprannyeckoit XMMUM B pelICHUH MTPOOJIEM MUIIEBOI 0€30MacHOCTH. MK 3:3-3:6
MPUMEHEHUE HyxnenHnoBble KuCHoThl: cocTaB M crpoeHue. CTpoeHune HykIeoTHAOoB. CoOCTaB HYKIJIEHMHOBBIX K 4.2-4.3
OPTraHUYECKHUX kuciot (JJHK, PHK). Pois HyKI€MHOBBIX KHCIIOT B )KH3HEIEATEILHOCTH OPTaHH3MOB. 1IK 5.3-5.5
BCILICCTB B [Ipou3BOACTBO OPraHMYECKHUX BELIECTB: MPOU3BOJICTBO METaHOa, epepadorka Hedru. [TomuatTuineH 0.2,c.113-
IPOMBINIIEHHOCTH |KaK  KPYMHOTOHHAKHBIA — TPOAYKT XMMHYECKOrO  IPOU3BOACTBA. I[IpHMCHEHHE  STUIICHA. 115

[Ipon3BoaCTBO ¥ IPUMEHEHUE KaydyKa U PE3UHBI. o.l,c.116-

CuHTeTHYEeCKHE U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOCHHE, CBOMCTBA. [IpakTHieckoe ucnoib30BaHUE 121

BOJIOKOH. CHHTETHYECKHE TUICHKU: HM3OJSIUsS IS MPOBOJOB, MEMOpaHBI JJisi ONMPECHEHUS BOJBI,

3aIMTHBIC TJICHKU MAJII aBTOMOOWJIEH, TUIACTHIPH, XUPYpPrHUECKHe MOBS3KU. HOBbIE TEXHOIOTUH

JATbHEHIIEr0 COBEPIICHCTBOBAHUS TOJIMMEPHBIX MATEPUAJIOB.

Posp oprannveckoit XuMuu B pelieHur mpo0JIeM d3HEPreTHIECKON 0€301acCHOCTH, B Pa3BUTHH

MEAMIIMHBI, CO3/JaHUU HOBBIX MaTEpUajIOB, HOBBIX HICTOYHUKOB HEPTUHU (AJIbTEPHATUBHbBIE

HMCTOYHHUKHU YHEPTHUHN).

IIpakTU4eckne 3aHATHSA M.y k3.

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX 3aJJaHUI IO COCTABICHNUIO XUMHUECKUX PEaKIUi,

OTPAXKAIOIIUX XUMUYECKYIO0 aKTUBHOCTh OPIraHMYECKUX COSAUHEHUN B PA3IMYHBIX CpeIax

(MPUPOIHBIX, OMOIOTUYECKHUX, TEXHOT€HHBIX).
Pa3znen S. Kunern4yeckune u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKuid
Tema 5.1. OcHoBHOe cogep:kanue OK 01
Kunernueckue TeopeTnueckoe o0yuenue OK 02
3aKOHOMCPHOCTH | Xumuueckue peakuuu. Kiaccupukamnuss XUMHYECKUX PEAKIIHii: 0 (ha30BOMY COCTaBYy (TOMOTCHHBIE 8§ (1)?
HPOTCKAHUA U TETEPOTreHHbIE), IO UCTIONb30BAHMIO KaTaau3aropa (KaTAIUTUUYECKUE U HEKATATUTHYECKHUE). 0.2,¢.51-39
XAMUYICCKHUX CKOpOCTh peakIiy, €€ 3aBUCHMOCTh OT Pa3lUYHBIX (PaKTOPOB: MPHUPOJIBI PEATUPYIONIUX BEUIECTB, 0.2,c.60-65
peaKuuit KOHI[EHTPAllM pearupyromux BemlecTB, TemmepaTypsl (mpaBwio Bant-T'odda), mmomanam

PEaKIIMOHHOW TMOBEPXHOCTH, HAIM4YUA Kartaiu3aTopa. Poiib KaTtaiu3aTopoB B NPHUPOAE U
MPOMBIIIJIEHHOM ITPOU3BOJICTBE.
DOHeprus akTUBalMU. AKTUBUPOBAHHBIN KoMIuieke. KaTanuzatopel u katanus. Posib kaTanm3aTopoB B
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IIPUPOJIE U IPOMBIIIEHHOM IIPOU3BOJACTBE.

JlabopaTopHble 3aHATHS M.y k i1 11.3.

W3ydeHne 3aBUCHMOCTH CKOPOCTH XMMHYECKON peaklMy OT KOHIIEHTPAIMK Pearupyromux BelecTB

U TeMIIepaTyphl.

JlaGopaTopHas paboTa Ha BBEIOOD:

1. JlaGopatopHas paborta «OrmpeneneHue 3aBUCUMOCTH CKOPOCTH pEaKIUH OT KOHIEHTpaIuu

pearupymoomux BewecTB». lccienoBaHue 3aBUCHMOCTH CKOPOCTH pEaKLUUU OT KOHLIEHTPALMH.

OmnpeneneHre KOHCTaHTBI CKOPOCTH PEAKIMH I'paUueCKUM METOIOM.

2. JlaGoparopHass pabora «OrmpeneneHue 3aBUCUMOCTH CKOPOCTH PEAKIUH OT TEMIIEPaTyph».

HccnenoBanre 3aBUCHUMOCTH CKOPOCTH peaklUMu OT TeMIleparypbl. Pacuer sHeprum akTuBanuu

peaxkuuu.

Pemenne npakTUKO-OpUEHTHPOBAHHBIX 3aJaHU Ha aHaiu3 (HaKTOPOB, BIUSIOIIUX HA M3MEHEHHE

CKOPOCTH XUMUYECKOU PEeaKIiu.
Tema 5.2. OcHoBHOe cogep:kanne
Tepmonunamuueck | Teoperuueckoe o0y4deHmne OK 01
ne Knaccudukanmst XuMudeckux  peakiui: 1o  TermoBoMy  3¢dekTy  (3K30TepMUUYECKHE, OK 02
3aKOHOMCPHOCTH  |3Hg0TepMHUYECKHE), 10 oOpaTumocTu (oOpaTumble U HeoOpatumeble). TemsoBble 3 eKTs OK 09
IPOTECKAHUS XAMHYECKUX peakinuii. TepMoxumuueckue ypaBHeHus. OOpaTMMOCTh peakiuit. XHUMHYECKOE 0.2,¢.66-69, OK 11
XUMHUYIECKHUX paBHOBECHE U €r0 CMELICHHUE MO ACUCTBUEM PA3INYHBIX (PaKTOPOB (KOHIIEHTPALMs peareHTOB MU Hor.
PeaKIui. IPOAYKTOB PEAKLUH, JaBJICHUE, TEMIIEpaTypa) Ul CO3JaHMsl ONTHUMAJIbHBIX YCIOBHM MPOTEKAHUS Matepual
PaBHOBeCHe XHUMHUYECKHUX TIPOIIECCOB.
XUMHYCCKUX [Tonsitue 00 »HTANMPNMU U SHTponuH. DHeprus [mb0ca. 3akon ['ecca m cneacTBus u3 Hero. Pomb
peaxiui CMEIIEHNUA PaBHOBECHS B TEXHOJIOTHYECKUX IIpoOIeccax.

IIpakTHyeckue 3aHATHSA M.y x n.3.

[Tpuntun Jle Illarense. Bnusiaue pa3nudHbix (AKTOpPOB HAa M3MEHEHHE PAaBHOBECHS XUMHUYECKHX
peaxuuii.
3aKOH JEWCTBYIOIIMX MacC M KOHCTAHTA XHMHYECKOTO paBHOBECHsS. PacueTsl paBHOBECHBIX
KOHIEHTpAllUi pearupyomnx BeUIeCTB U MPOIYyKTOB peakiuil. Pacuersl TermoBoro s¢dexra
peakuuu.
Pemienne mnpaxkTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHnuna Jle-llarense nis
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HAaXOXXACHUA HaIpaBJICHUSA CMCHICHUSA PaBHOBCCHUA XUMHYECKOM p€akuu H aHaJinu3 q)aKTOpOB,
BJIMAIOIIUX Ha CMCUICHUC XUMHUYICCKOT'O PaBHOBCCHUA.

JlaGopaTopHble 3aHATHSA M.y. k 1.3.

JlaGoparopHasi paGora «l3yueHue BIMSHUSA PA3IUYHBIX (PAKTOPOB HA CMEIIEHHE XHMHYECKOTO

PaBHOBECHS.

UccnenoBanue BIUSHUS MU3MEHEHUSI KOHIICHTPALIMM BEIIECTB, PEAKIMU CPEIbl U TEMIIEpaTypbl Ha

CMEIllEHHe XMMHMYECKOTO paBHOBecusi. CpaBHEHHE IOJYYEHHBIX pPE3yJIbTaTOB C TEOPETHUYECKU

MPOTHO3UPYEMBIMU Ha ocHOBe npuHuuna Jle [larense.
Pa3nea 6. JucnepcHblie cMCTEMBbI
Tema 6.1. OcHoBHoOE coaepraHue OK 01
JucnepcHele Teopernyeckoe 00yueHune OK 02
CHUCTEMBI U Hucnepcusie cucteMbl. Komonaneie cucteMbl. UCTHHHBIE pacTBOPBI. 0.2,c.44-49 SE (0);
(haxTopsI HX PactBopenune kak (usuko-xumudeckuii mporiecc. PactBopsl. CriocoObl MPUTOTOBIICHUST PAaCTBOPOB. Hor. OK 11
YCTOWYIHUBOCTH PactBopuMocTh. MaccoBas 107151 paCTBOPEHHOT0 BemlecTBa. [IpeiebHO 10MyCTUMbIE KOHLIEHTPALIMU MaTcpurall

U X UCIOJIb30BaHUE B OLIEHKE SKOJOTHYECKON OE30MacCHOCTH.

Knaccudukanmst gucnepcHsIx cucteM 10 coctaBy. CtpoeHue u  (GakTOpbl yCTOWYHMBOCTH

JIUCIIEPCHBIX cucTeM. Pacrno3HaBaHWe€ MCTUHHBIX PACTBOPOB, KOJUIOMIHBIX PacTBOPOB U

rpy0onucnepcHsix cucteM. CtpoeHune muileiuibl. PaccenBanue cBeta mpu MPOXOXKICHUH CBETOBOTO

My4Ka uyepe3 ONTUYECKH HEOTHOPOAHYIO cpeay (3ddexra Tunmamns).

IIpakTnyeckue 3aHATHS M.y. k 3.

Pemenue 3a1ay Ha IPUTOTOBIIEHUE PACTBOPOB.

Pemenne mpakTUKO-OPUEHTHPOBAHHBIX  PACYETHBIX 3aJaHUNl HAa  JAHMCIEPCHBIE  CHCTEMBI,

UCIIOJIb3yeMble B OBITOBOM U TMPOM3BOACTBEHHON [IE€ATENbHOCTHM YEJIOBEKa, C TMO3UIMIA

9KOJIOTUYECKOW O€30MacHOCTH TIOCIEACTBUI M TPAaMOTHBIX pPEHICHUH TpoO0sIeM, CBS3aHHBIX C

XUMHUEH.
Tema 6.2. OcHoBHOe conep:kaHne M.y. k n.3. OK 01
Hccnenosanne  |JlaGopaTopHbie 3aHATHS OK 02
CBOMNCTB JlaGopaTtopHast pabota «I[IpuroroBieHue pacTBOpOBY. gi (1)?
AUCIIEPCHBIX [IpuroroBneHne pacTBOPOB 33aHHON (MOJIIPHOI) KOHLEHTPAIMH (C MPAKTHKO-OPUEHTUPOBAHHBIMU

CUCTEM IJIA UX

BOIIPOCAMH ), OTIPEJIETICHUE CPEIbl BOJAHBIX PAaCTBOPOB.
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UICHTH(DUKAITUT

JlaGopatopHas pabota «lccnenoBanue AUCTIEPCHBIX CUCTEM.
[IpurorosieHrne U U3y4eHHE CBOMCTB JUCIIEPCHBIX CUCTEM Pa3HBIX BUIOB: CYCIICH3UHU, IMYJIbCHH,

KOJUIOUJHOTO pacTBopa. CpaBHEHHE CBOMCTB MCTUHHBIX M KOJUIOMJHBIX PAcCTBOPOB, BBISIBICHUE 1
OCHOBHBIX Pa3Iuduil MEX1y HUMHU.
Paszpnen 7. KauecTBeHHbIe peaknuy 00HAPYKEeHUSI HEOPIaHMYECKUX U OPraHMYEeCKUX BellecTB 4
Tema 7.1. OcHoBHOe cogep:kanne 2 M.y. x 3. OK 01
OOGHapyxeHue IIpakTHYeckne 3aHATHSA 2 OK (02
HCOPraHM4eCKuX  (KayecTBEHHbIC XUMHUECKUE PEAKIH, XapaKTepHbIE 11 0OHAPY>KEHUSI HEOPTaHUYECKHUX BEILIECTB gi (1)?
KaTHOHOB U (xaTnoHOB M aHMOHOB). CocTaBieHne ypaBHEHUH peakiuii oOHapyskeHus kaTnoHoB [-VI rpynm u 9
AHHOHOB AQHUOHOB, B T.4. B MOJICKYJIIPHOW U MOHHOH (opmax.
Peakuuu oOHapykKeHUSI HEOPraHUYECKUX BEUIECTB B PEAIbHBIX 00bEKTAX OKPYKAIOIIEH CPEeIbl.
Tema 7.2. OcHoBHoOeE conepxxaHue 2 M.y. k 3. OK 01
OOGHapyxeHue IIpakTHYeckune 3aHATHSA 2 OK 02
OPraHU4YeCKHUX OK 09
— KauecTBenHbIe XI/IMI/I‘ICCKI/\I'C peaKIuu, XapakTepHbIC JJIs1 OOHAPYKESHHS ?THCHBHBIX KJIACCOB OK 11
OTHIEBHBIX OpraHMYECKUX COCAMHEHMI: (PEHONOB, alIbJIErHI0B, KpaxMalla, YKCYCHOM KHUCIIOThI, aMUHOKHCIIOT U
KJIACCOB C AP- 2
N — Jlenarypanust OEIKOB MpU HarpeBaHHUH, I[BETHBIC PEAKITUU OEITKOB. )
O — CocraBiieHre KaYeCTBEHHBIX peaKinii 0OHAPYKEHUS OPTAaHUIECKUX COCTUHEHUN OTIEIbHBIX
T KJIaCCOB.
IIpodeccnonaIbLHO-OPHEHTHPOBAHHOE COJIePKaHUE (CoepKaHNe NPUKJIATHOTO MOTYJIs1) 28
Pa3pea 8. Xumus B ObITY M IPOM3BOJICTBEHHOM 1€eITEJIbHOCTH YeJIOBeKa 6 M.y. k 3. OK 01
Tema 8.1. OCHOBHOE colepKaHue 6 OK 02
Xumust B ObiTy 1 | [IpaKTHYECKHE 3aHATHS 6 OK 04
MPOM3BOJICTBCHHOM | Jxotormyeckast 6e30MacHOCTb MOCIEACTBII OBITOBOM 1 MPOU3BOJACTBEHHOM ESITENHLHOCTH 4 OK 07
ACATEIIBHOCTH YEJIOBEKa, CBA3aHHAs C IepepabOTKOM BEIIECTB; MOMCK M aHAJIN3 XUMHYECKOU HHPOpMaIUu U3 OK 09
1€JIOBCKa pa3IMYHBIX UCTOYHUKOB (HaydHas U y4eOHO-Hay4dHasl IUTepaTypa, CPEeICTBa MaCCOBOM IIK 1.4
uHpopmanuu, cetb IHTEepHET U Apyrue). gi gggg
Keticel (c yueroMm Oyayieit mpodeccuoHanbHOM NesITeIbHOCTH) Ha aHAIM3 HHPOPMALIUU O IK 4.2-4.3
IIPOM3BOJICTBEHHO JIEATETLHOCTH YelIOBEKa, CBA3aHHOU C repepaboTKON U MMOJyuYeHHEM BEIIECTB, a [K 5.3-5.5
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TaKXe ¢ IKOJOTHUECKON Oe30MaCHOCTBIO. 2
3ammura keiica: [IpencraBieHne pe3yabTaTOB PELIEHUS KEHCOB (BBICTYIIJIEHUE C ITPE3EHTALINEH )
*Paspen 9.1. HcciaenoBanme W XHMHYECKHH aHaJu3 00beKTOB Omocdepbl (I YKPYNHEHHBIX Tpynn 99
cnenuaabHocTeil/ mpogeccnii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00)
Tema 9.1.1. OcHoBHoOeE coepxxaHue 5 M.y. k n.3. OK 01
OcHoOBBI JlabopaTopHbIe 3aHATHS 2 OK 11
11abopaTopHOM JlaGopatopHas pabota «OCHOBBI 1a0OPaTOPHOM MPAKTHKID. 1K 1.4
MPAKTUKH B JlaGopaTopHas mocyaa u XuMu4deckue peakThuBbl. OCHOBHBIC JTa00OpaTOPHBIC OTIEpaIUH. 9 gi gggg
npogeccHoHalbHbI | JTaGopaTopHoe oGopynoBanue. TexHHUKa GE30MaCHOCTH M PaBUiIa paGoTHI (IOBEICHHS) B K 4:2_4:3
X 11abopaTopusiX  |naGopaTopu. IIK 5.3-5.5
IIpakTHyeckue 3aHATHSA 3
BeinonHenne THIIOBBIX pacyeToB [0 TEMATHKE SKCIEPUMEHTA (BBIXOA MPOAYKTA peaKkluy, Macca
HABECKH, 00bEM PACTBOPHUTEIISA). M.y. k3.
O06paboTka JaHHBIX, aHAJTH3 U OLIEHKA UX JOCTOBEPHOCTHU (BBIYMCICHUE CPEAHETO 3HAUCHUS 3
HKCIIEPUMEHTAIBHBIX JAHHBIX, TOTPEUTHOCTH).
[IpencraBnenue pe3ynbTaToOB SKCIEPUMEHTA B pa3Nu4HON hopme (Tabnuma, rpaduk, oTyeT, JOKIa,
MIPE3CHTAIINS ).
Tema 9.1.2. OcHoOBHOe coep:kaHue 6 OK 01
XUMUYECKUI Teopernyeckoe o0yueHue 2 OK 02
aHanms npood BOJIbI Knaccudukanms mpo6 BoIbI MO BHAY U HA3HAYEHUIO, UCXO/ISI U3 €€ XMMHUYECKOTO COCTaBa. 0.2. ¢.106- OK 07
OprasonenTuyeckue CBOMCTBA (3amax, Mpo3payHOCTb, IIBETHOCTh, MyTHOCTb) BOJbl. KHCIOTHOCTD 1 110 OK 09
I1€J09HOCTb BoAbL. pH cpenbl u MeTo bl ee onpeaeneHus. JKecTKoCTb BOABI U METOBI €€ Hom. OK 11
onpeaeneHusa. CymHOCTh METOAa TUTPOBAHHUS. MaTcpurall 1K 1.4
Bunpl xxecTkocTH BOJBI (BpeMEHHAs U MOCTOsIHHAS). JKeCTKOCTh BOJIbI KaK IPHUUYMHA BbINAICHHS 5 gﬁ gggg
0CaJIKOB MM 00pa30BaHUS COJICOTIIOKECHHN, HMEIOINX MECTO B OBITY U Ha IPOM3BOJICTBE. [IK 4.2-4.3
Cocras cosieil, BBI3bIBAIOLINX KECTKOCTh BOABI. XMMHUECKHUE ITPOLIECCHI, YCTPAHSIOIINE KECTKOCTD I1IK 5.3-5.5
BOJIbL. Y paBHEHHSI XUMUYECKHUX PEaKIUil, WILTIOCTPUPYIOIIHUX MPOLIECCHI, TPOUCXOAAIINE TPU
YCTPaHEHUH JKECTKOCTH. Y CTpaHEHHNE BPEMEHHOM JKECTKOCTH OBITOBBIMU M XMMUYECKHUMU
criocobamu. CriocoObI yCTpaHEHUS TTOCTOSTHHON KECTKOCTH.
IIpakTHyeckue 3aHATHSA 2 M.y k m.3.
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CriocoObI BeIpaXeHHST KOHIIEHTPAIIMH PACTBOPOB: MacCOBast 10JIsl pACTBOPEHHOTO BEIECTBA,
MOJISIpHAsI U MOJISUTbHAsI KOHLIEHTpanuu. TUTp pactBopa. Pelienre npakTMKo-OpUEeHTUPOBAHHBIX
TEOPETHUECKUX 3aJaHUi Ha pacyeT KOHUEHTPALM 3arps3HsIOIIMX BEIIECTB U X CPAaBHEHUE C
npeaesbHO JomycTuMbIMU KoHLeHTpanusamu (I11K).

JlaGopaTopHble 3aHATHSA

HccnenoBanne XUMHUYECKOTO cOCTaBa Mpod BOJEI.

JlaGopatopHasi paboTa Ha BEIOOD:

1. JlTabopaTopHas pabota «O4rCTKa BOIBI OT 3arPsI3HCHUI.

Hcnonp3oBaHre METO0B (PHIIBTPOBAHUS U aACOPOLIUU AJIsl OTJEJICHUS 3arpsiI3HEHUH B CCIIeAyeMOi
npo6e BoJbl. BeIOOp MeTo/1a OUMCTKY B 3aBUCUMOCTH OT BUA 3arpsizHeHus. CpaBHEeHHE

3 PEKTUBHOCTH PA3IMYHBIX METO/IOB OYMCTKH BOJIBI B PA3HBIX YCIOBUSX (B JIAOOpaTOpPHH, B
JIOMAIITHUX U TIOJIEBBIX YCIIOBHSIX).

2. JlaboparopHas pabota «Onpenenenue pH Boabl 1 €€ KHCIOTHOCTHY.

Omnpenenenne pH cpenpl ¢ MOMOIIBIO YHUBEPCATLHOTO HHAUKATOpA. Mconp30BaHNE TUTPOBAHHUS
JUTSL OTIPEIeNICHUs KUCIIOTHOCTH. OmnpeeneHue oo1eil KUCIOTHOCTH BOBI, pacieT CBOOOIHON
KkucioTHOCTH. OnpeneneHue ooIeit u cBo00HOM menouHocTH. CoCTaBICHUE YPAaBHEHHM peaKIluii,
MPOTEKAIONIUX MPH OIMPEIeICHUH KHUCIOTHOCTH/ IEIOYHOCTH P00 BOABI. Y CTaHOBJIEHHE CIIOCOOOB
HCIIOJIb30BaHUs UCCIIEJOBAHHBIX MPOO BOJBI B )KU3HEIEATEIHHOCTH YeJI0BEKa, Ha OCHOBE
MOJTyYEHHBIX JAHHBIX O COCTABeE.

3. JTabopatopHas pabora «OmnpeseneHue 5KeCTKOCTH BOJIBI U CITIOCOOBI €€ YCTPAHCHUS».

Crioco0bl yCcTpaHeHUs BCEX BHJIOB )KECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJICH KECTKOCTH.
Pemenue skcniepuMeHTaNIbHOM 3a/1a41 HA BBISIBIICHUE BPEMEHHOM M TOCTOSIHHOM KECTKOCTH BOJIBI.
OreHKa BEpOATHOCTH YCTPAHEHUS BCEX BUJIOB JKECTKOCTH B IOMAIIIHUX YCIOBHUSX.

M.y. k n.3.

Tema 9.1.3.
XUMHUdeCcKu
KOHTPOJIb KaueCcTBa
MPOJIYKTOB
MIUTaHNS

OcHOBHOe coep:kaHue

TeopeTnyeckoe o0yueHue

KauecTBeHHBIN XMMHYECKHI COCTaB MPOAYKTOB MUTaHUA. BemiecTBa, hambcuduimpyronme
MPOJIYKTHI MUTAHUS, U BEIIECTBA, 3arPSI3HAIONINE MPOAYKThI UuTaHus. OnpeneneHune 3arpsi3HIroIx
XUMHUYECKHUX BEIIECTB B MPOAYKTAaX MUTAHUS, ONIPEIEIICHNE BEIIECTB, HE 3asIBJICHHBIX B COCTaBE
MIPOJIYKTOB ITUTAHHUS.

o.1,c.110-
113

Hor.

MarepHan

IIpakTH4eckne 3aHATHA

OK 01
OK 02
OK 07
OK 09
OK 11

[IK 1.4
IK 2.5-2.8
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OpI‘aHI/I‘IeCKI/IG U HCOPraHUMYCCKHUEC BCIICCTBA, BXOAANIUC B COCTAB MPOAYKTOB ITUTAHUA.

[IK 3.3-3.6

Omnpenenenue coctaBa OJIrO Ha COJIEpKaHUE MAKPO U MUKPOAJIEMEHTOB. V3yueHue mpeioKeHHbBIX 1K 4.2-4.3

npenoaaBareneM 00/ Ha MPEAMET XUMHUECKOTO COCTaBa, ONpeie]ICHHE TOJIeH OT CYyTOYHONH HOPMBI M.y. x m.3. MK 5.3-55

MaKpO U MUKPOSJIEMEHTOB B YKa3aHHOM OJIIOfIC.

Peuienne npakTMKO-OPUEHTUPOBAHHBIX 33/]1a4 110 KYJIMHAPHOU TEMATUKE PA3IUYHBIX TUIIOB.

JlabopaTopHble 3aHATHS M.y. Kk 1.3.

HccenenoBanne XUMHUYECKOTO COCTaBa MPOAYKTOB TUTAHUS.

JlaGopaTopHas paboTa Ha BBEIOOD:

1. JTabopaTopHas pabota «O0HapyKEHUE HUTPATOB B IPOYKTAX MTUTAHUSD».

HccenenoBanue MaTepUaioB MOIYKOJNYECTBEHHBIM METOJIOM ONPEAEIEHUS HUTPATOB C

HUCIIOJIB30BAHUEM I[I/I(beHI/IJIaMI/IHa (KOpHeHJIO,Z[BI OBOH.IGﬁ, JIUCThS WU KOYCPBIKKA KAITyCThI, IIJIOAbI

(GpyKTOB). AHANIM3 YPOBHS 3arpsi3HEHUS HUTPATAMU 10 MHTEHCUBHOCTH OKPALIMBAHUS IPOTYKTOB

peaKuuu.

2. JlaboparopHas pabota «lccnenoBanue mpoyKTOB MATAHUS HA HATMYUE YTICBOIOBY.

HccenenoBanue MOJIOYHBIX MPOAYKTOB Ha HAIMUKE Kpaxmana. MccinenqoBanue npolyKTOB Ha HATM4Ke

[JIFOKO3BI.
Tema 9.1.4. OcHoBHoOE coaepraHue OK 01
XUMHUYECKHI Teopernueckoe o6yueHue OK 02
aHanms npoo Knaccudukanms mouys 1mo BUAY U Ha3HAYCHHIO, ICXOS U3 XUMHUYECKOTO cocTaBa. MaeHTudukamus OK 07
ITO9BBI poObI TIOYBHI TIO €€ XUMHUYECKOMY COCTaBY, OTIMCAaHUE BO3ZMOXHOCTEH €€ MPUMEHEHHS. Hor. OK 09

TpebGoBaHus K Ka4eCTBY OYBbI PA3IMYHOI0 HazHaueHUs. OnucaHue 0ocoOeHHOCTEN UCTIONB30BaHUS Matepuall OK 11

MOYB B 3aBUCUMOCTH OT THIIOB, CIOCOOBI YIyUIIEeHHUS KaueCTBa MOYB B 3aBUCUMOCTH OT Ha3HAYEHUS. 1K 1.4

OO6nacTy UCTIONb30BaHUS OPraHMYECKUX YI0OPEHUH B 3aBUCHMOCTH OT KaUE€CTBEHHOT'O COCTaBA. gﬁ gg:gg

Onucanue OpraHMYeCKUX yJ0OpEeHUH U X TPUMEHEHNE B 3aBUCUMOCTH OT COCTaBa MOYBKI U €€ TIK 4.2-4.3

Ppa3HOBUIHOCTH. [IK 5.3-5.5

IIpakTnyeckue 3aHATHS M.y. k 3.

O6HaCTI/I Ha3HA4YCHUA (HpI/IMeHGHI/I}I) IIOYBBI, UCXOJA U3 KAYECTBCHHOI'O U KOJIMYCCTBCHHOI'O COCTaBa.
AHanu3 HOPMATUBHOW TOKYMEHTAIIUH.

Posp HeopraHWYEeCKHX BEMIECTB B KAU€CTBE MUHEPAIbHBIX YI0OPEHUH, YIyqIIATEICH TTOYBHI.
CocraB MUHEPATLHBIX YI00OPEHUH U UX PUMEHEHHE B 3aBUCHMOCTH OT COCTaBa IMOYBHI U €€
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pa3HoBHIHOCTH. B3anMoCBs3b cocTaBa ynoOpeHU U UX BIUSHUS Ha BEreTaTUBHbIE CBOMCTBA U
IIJIOIOHOILIEHUE PACTEHUMN.

JlaGopaTopHble 3aHATHSA

HccnenoBanue XMMUYECKOTO COCTaBa MPOO MOUBBI.

JlaGopatopHasi paboTa Ha BEIOOD:

L. JlaGoparopHas pabota «OOHapyKeHHEe HEOPTaHUYECKUX MTPUMECcEil B Mpodax».
[TpurorosneHue mpoObI MOUBHI I UCCIEA0BAaHMS KMCIOTHOCTH/IIEIOYHOCTH, HEOPraHUYECKUX
3arpsisHeHu. OOHapyKEHUE XJIOPUI- U CYIb(}aT-nOHOB B TTpoOe mouBkl. CocTaBlieHHE ypaBHEHU
peakiuii oOHapyxeHusi. CpaBHEHHUE MOIy4YEHHBIX [TOKa3aTeNeil ¢ HOpMAaTUBHBIMU (CIIPABOYHBIMH)
3HA4YECHUSIMHU.

2. JJaboparopHast pabora «Omnpenenenue pH BOAHOI BBITSKKH MOYBBL, €€ KUCJIOTHOCTH U
IEJTOYHOCTHY.

HccnenoBanue BOAHBIX BBITSKEK 00pa3I0B FOTOBBIX MOYBEHHBIX CMecel (ISl pa3HbIX THUIIOB
pacrenuii). Onpenenenue pH mouBsl ¢ UCHOJIb30BaHUEM MHIUKATOPOB. OIIEHKA TUIIOB MOYB B

MIPEACTABICHHBIX 00pa3iax (CHIIBHOKHUCAs, KUCas, ClIaboKucas, HeHTpalibHasl, MeJ0uHas ).

M.y. Kk 1L3.

KoncyabTanumn

IIpomeskyTOoUHAs aTTeCTALMS 1O IUCHUILIMHE (IK3aMeH)

Bcero

108
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3. YCJIOBUS PEAJINZALINU TPOT'PAMMBI
OBIIEOBPA3OBATEJBLHON JUCIUIIJIUHBI
3.1 TpeGoBaHusi K MUHUMAJIbHOMY MATEPHAJILHO-TEXHUYECKOMY

o0ecre4eHHIO.

Peanuzanusa nporpammel y4eOHOM AUCHMIUIMHBI TpeOyeT Halu4us y4eOHOro
KaOMHETa XUMUH.

O6opynoBanue yueOHOT0O KaOWHeTa:
- IOCA/I0YHBIE MECTA 0 KOJIMYECTBY O0YUAFOIINXCS;
- paboyee MecTO MpernoaaBaTeis;
- BBITSDKHOM 1IKad;
- Ha0Op XMMHUYECKON TTOCY/IbI U TPUHAIIIC)KHOCTEH /J1sl 1a00paTOPHBIX U
MPAKTUYECKUX padoT;
- HA0OPBI PEAKTHUBOB OPraHUYECKUX U HEOPTAaHUYECKUX BEIECTB;
- KOMITJIEKT y4eOHO-HATJISIIHBIX TOCOOUH « XUMUS;
TexHuueckue cpencTsa 00ydeHUs:
- KOMIIBIOTEP.

3.2 UudopmanuoHHoe odecneyeHue 00yueHust
Ilepeyenb pexomMeHaAyeMbIX Y4eOHbIX H31aHuii, UHTepHeT-pecypcoB, 0CHOBHOI
JUTEPATYpPBhI.
OcHoBHas1 JuTepaTypa:
1.T'a6puensun O.C. Xumus. 10 kmacc: ydeO. nns o6mieoOpa3oBaT. OpraHU3allU:
0a30BbIii ypoBeHb. — M.: [IpocBemenue, 2022. - 128 c.
2.'abpuensa O.C. Xumusa. 11 kmacc: yueO. mns oOmieoOpa3oBaT. OpraHU3aIlU:
6a3oBbiii ypoBeHb. — M.: [IpocBemenue, 2022. - 127 c.
JlonoiHUTEIbHASL JIMTepaTypa:

1Tabpuensa O.C. Xumus s mpodeccuid MW CHEeNHAIBHOCTEH COLMAIBHO —
HSKOHOMHYECKOTO W TyMaHHUTapHOro mpodwuieit: ydeOHuk. — 9-e m3ad., crep. - M.:
N3natensckuii neHTp «Akaaemus», 2015 — 208c¢., ui.
2.'abpuensan O.C. Xumusi: TecTbl, 3a/laydl U yNpaxxHEHUs: ydeOHoe mocobue ass
crynentoB yupexaenuii CIIO - 2-e wm3ap., crep. - M.: M3nmarenbCkuil TEHTP
«Axkanmemus», 2015. — 336¢.
3.Epoxua FO.M. Xumus nmna npodeccwii ¥ CHENHAIBHOCTEH TEXHHYECKOTO U
€CTECTBEHHO — Hay4yHOTo npoduiuei: yueOHuK ans cryneHtoB yupexaenuin CIIO. —
4-e uzg., crep. — M.: U3natensckuil neHTp «Akagemusi», 2017. — 496c¢.
4.Pymsutuc I'.E., ®enpaman @.I'. Xumus (6a30Bbiii ypoBenn) 10-11 kmacc. —M.
[Ipocsemenue, 2014. — 224 c.
5.Xumus: mpakTukyM: ydeOHoe mocobme it cryaeHtoB yupexaenuin CIIO/ O.C.
I'a6puensa u gp. — 4-e u3z., crep. - M.: U3narenbckuii neHTp «Axagemus», 2015. —
304c.

HNuTepHer-pecypcesl
www. pvg. mk. ru (omummuana «Ilokopu BopoOBEeBBI FOPED»).
www.hemi.wallst.ru (O6pazoBaTenbHbIH CANT IS ITKOJIEHUKOBK XHUMUSD).
www.chem.msu.su(2saekTpoHHass OHOIHOTEKA IO XUMHUH).
www. 1september. ru (merommueckas raszera «IlepBoe CEHTAOPS») .
WWW.hvsh.ru (xypHam«XuMmust B IIKOJIE»).
www. hij. ru (xkypHaim «XuMHUS U KU3HBY).
www.chemistry-chemists.com (371eKTpOHHBIH KypHAT«XUMUKA U XUMHS ).

30


http://www/
http://www./
http://www/
http://www/
http://www/

4. KOHTPO.J1b Y OLIEHKA PE3YJIBTATOB OCBOEHUSI
JTUCHMIIUHBI

KOHTpOJ'IB U OLCHKa PC3YJIbTATOB O6yquI/I$[ OCYHICCTBIACTCA IIPCIIOAAaBaATCIICM B

npoLecce MPOBEAECHNUS IPAKTUUYECKUX 3aHATUN U J1a0OpaTOPHBIX pabOT, TECTUPOBAHUS, a

TaK)K€ BBINOJHEHUS OOYYaIOIIMMUCS WHIWBHUAYAJIbHBIX 3a/JaHUM,

HUCCIIENOBAHNN.

PCSYJ'II)TEITI)I O6Y‘ICHI/I${ OmnmpeaAcIA0T, 4TO O6yan0HlI/IGCSI JOJDKHBI 3HAaTb, IIOHHMMATbh U
JAEMOHCTPHUPOBATH IO 3aBCPIICHUHN N3YUCHUA JUCIHUIIIINHBI.

Jns  ¢dopMupoBaHusi, KOHTPOJS M OLEHKH pPE3YyJbTaTOB OCBOCHHS Yy4eOHOU

JTUCLUUIUIMHBL UCIOJIb3YETCS CHUCTEMa OLEHOYHBIX MEPONPUITUN, MpPeAcTaBIsIoNIas
c0o00M KOMIUIEKC YYEOHBIX MEPONPUSITHH, COTJIACOBAHHBIX C pe3yJbTaTaMU OOyUECHHS U
chopmymupoBanHbix ¢ yaerom @I'OC COO (npeameTHbIe pe3yabTaThl O JUCITUTUIMHE)

u ®I'OC CIIO.
Ne Pasznen / Tema Pe3yabTaT 00yueHus Tun oue}mqnb“lx OK/
MeponpUusTHIA 1K
| |OcHoBHOI MOaY./Ib
1 |Pa3zgen 1. ®opmyanpoBaTh 0a30BbIe
OcHoBBI NOHSATHUS U 3aKOHBI XUMHHU
CTPOEHUA
BelllecTBA

1.1 |Crpoenue aromoB |CocTaBiIsATh XUMUUECKHE 1. Tect «CtpoeHne aTOMOB OK 01
XUMHUYECKHX (bopMyIbl COEIMHEHUH B XUMHUYECKUX 3JIEMEHTOB U OK 11
AJIEMEHTOB U COOTBETCTBUU CO CTETICHBIO |IPUPOA XUMHUYECKON CBSI3H.
npupoa OKHCJICHUS] XUMHUYECKHUX 2. 3aja4ym Ha COCTaBIICHUE
XUMHUYECKOU DJIEMEHTOB, UCXOIS U3 XUMHYECKHUX HOpMYIT
CBSI3U BaJICHTHOCTH U JIByXaTOMHBIX CO€IMHEHUN

AJIEKTPOOTPHUIIATENHHOCTH  |(OKCHIOB, CYIb(MHUIOB,
TUAPUJIOB U T.I1.).

1.2 (Ilepuognyeckuii |XapakTepu3oBaTh [Tpaktuko-opuentupoanusie  |OK 01
3aKOH U TAaONMUIA |XUMUYECKHUE SJIEMEHTHI B |TEOPETHUYECKUE 3aJaHus HA OK 02
J.1. MenaeneeBa |COOTBETCTBHUU C MX XapaKTepHU3aLHI0 XUMHICCKHX  |OK (09

MOJIO)KEHUEM B AJIEMEHTOB: «MeTamu4eckue / OK 11
NepUOANYECKON CUCTEME  |HEMEeTaJNTINYeCcKhe CBONCTBRA,
XUMHUYECKHX IJIEMEHTOB ANEKTPOOTPHUIATEILHOCTD U
.. Menneneena CPOJICTBO K BJIEKTPOHY
XUMHYECKHUX JJIEMEHTOB B
COOTBETCTBHE C UX
ANEKTPOHHBIM CTPOSCHUEM U
MOJIO)KEHUEM B IEPUOANYECKOI
CUCTEME XMMHYECKHIX
anemenToB .M. MenneneeBay.
2 |Pa3zmen 2. CocTaBisAITh ypaBHEHUS H
XuMnuyecKkue CXEMbI XUMHNYECCKHUX
peaxkuuu peakuui
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Tun oeHOYHbIX

OK/

Ne Paznen / Tema Pe3yabrar 00y4yeHus MeponpusITHi MK
2.1 |Tumst CocTaBiATh peakiuu 1. 3agaun Ha cocTaBiIEHUE OK 01
XUMHYECCKHUX COCIMHEHMUS, PA3JIOKEHUSA, |ypPaBHEHUMN PEAKIUM: OK 11
peakuuit oOMeHa, 3aMelIeHuUs, — COCMHEHMUS], 3aMEeILECHUS,
OKHUCJIUTEITHHO- pa3nokeHusi, OOMeHa U peaKIuit
BOCCTaHOBUTEJIbHbBIE C y4acTheM KOMIUIEKCHBIX
peaKuu U peakiuu COoeMHEHMH (Ha mpuMepe
KOMILJIEKCOOOpa3oBaHus (Ha [TUIPOKCOKOMIIIIEKCOB
npumepe QIIOMHHMS U LINHKA);
THJIPOKCOKOMITJICKCOB — OKHCIIUTENBHO-
AITIOMHUHUS U LIMHKA) C BOCCTAaHOBUTEIBHBIX pEaKLUi C
y4acTHEM HEOPTaHUYECKUX |MCIIOIh30BAaHHEM METO/1a
BEIIECTB ANEKTPOHHOTO OalaHca;
— C y4acTHeM KOMILIEKCHBIX
COCIMHECHMH (Ha IpuMepe
THJIPOKCOKOMITJIEKCOB IIMHKA U
ATFOMUHUS).
2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
peaKiuu COeJMHEHHsI; MaCCOBOM
WM 00BEMHOMH JT0JIM BBIXO/A
MPOJYKTa peakluu COeTUHEHUS
OT TEOPETUYECKH BO3MOXHOTO;
00BEMHBIX OTHOILIEHUI ra30B;
KOJIMYECTBEHHBIX
XapaKTePUCTHK UCXOJAHBIX
BEIIECTB U MPOYKTOB PEAKIINUH;
Macchl (00BEM, KOJTMIECTBO
BELIECTBA) IPOIYKTa PEAKIIUH,
€CJIM OJTHO U3 BEIIECTB JaHO B
BHUJIE PacTBOpA C ONPEICICHHOM
MAacCCOBOM J0JIel paCTBOPEHHOTO
BELIECTBA.

2.2 |Onextponutnyeck [CoCTaBIATh ypaBHEHHUS 1. 3anaHus Ha cocTaBlIEHUE OK 01
ast AMCCOIMAINS U |XMMHYECKUX pPeaKINU MOJIEKYJISIPHBIX U MOHHBIX OK 11
WOHHBIN OOMEH  |MOHHOTO OOMEHa C peakuuii C yyacTUEM OKCHUJIOB,

y4acCTHEM HEOPTraHMYECKUX |KHUCIIOT, OCHOBAHMI U COJIEH,
BEIIIECTB WOHHBIX PEaKIUi TUIPOIH3a
COJICH, YCTAaHOBJICHUE
W3MEHEHUS KUCIIOTHOCTH CPEJIbI.
2. JJaboparopnas padota
«Peakiuu rugponuza.
3 |Pa3gen 3. HccaenoBarh cTpoeHne u
Ctpoenne u cBoOiicTBa
CBoOiicTBa HEOPraHUYeCKUX BellecTB
HEOpraHu4ecKUuX
BelleCTB
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Pa3zpnen / Tema

Pe3yabrar 00y4yeHus

Tun oeHOYHbIX
MeponpusTHIA

OK/
IIK

3.1

Knaccudukanms,
HOMEHKJIaTypa u
CTPOCHHE
HEOPTaHUYECKUX
BEILIECTB

KnaccudumupoBarts
HEOpPraHMYECKUE BEIIeCTBA
B COOTBETCTBHH C UX
CTPOCHUEM

1. Tect «Homenkinarypa u
Ha3BaHWE HEOPTraHUUYECKHUX
BELIECTB UCXOJI U3 UX
XUMHYECKON (GOPMYITbI UITH
COCTABJICHHE XUMHUUYECKOU
(hOopMyIIBI HCXOIS U3 HA3BAHUS
BEIIIECTBA 10 MEKTYHAPOIHOM
WJIY TPUBUAIBHOU
HOMEHKJIaType».

2. 3aauu Ha pacyeT MacCOBOM
110711 (MacChl) XUMUYECKOTO
a7eMeHTa (COeTMHEHNS ) B
MoOJIeKyJe (CMECH).

3. IIpakTrueckue 3a7aHusl 1O
KJacCU(UKAIUN, HOMEHKIIATYpe
U XUMHYECKUM (hopMyiam
HEOPraHUYECKHUX BEILECTB
Pa3IMYHBIX KJIACCOB.

4. TlpakTHdeckue 3alanus Ha
ONpeAeICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BU/Ia XUMHUECKOMN
CBSA3U U TUIIA KPUCTAJUINYECKOU
PEIIETKH.

OK 01
OK 11

3.2

dusnko-
XHUMHYCSCKHE
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

YcranaBinuBaTh
3aBUCUMOCTH (hU3UKO-
XUMHYECKUX CBOMCTB
HEOPraHWYECKUX BELIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, @ TaK)Ke TUIIA
KPUCTAJUIMYECKOU PELICTKH

1. Tect «OcobenHocTr
XUMHUYECKHUX CBOMCTB OKCH/IOB,
KHCJIOT, OCHOBAHMIA,
aM(OTEpPHBIX TUIPOKCUJIOB U
COJIEH».

2. 3aga”usa Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX
peakIuil C yyaCTUEM IIPOCTHIX U
CJIOXHBIX HEOPraHUYECKHUX
BEILIECTB: OKCHJIOB METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTraHUYECKHUX
KHCJIOT, OCHOBaHUM U
amM(OTEepHBIX THIPOKCUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPU3YIOIINX UX CBOKMCTBA
U CIIOCOOBI MOTy4EHUSI.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKUE 3aJIaHUsI HA
CBOWCTBA U MOJYy4YCHUE
HEOPraHUYECKUX BEILECTB.

4. Jlaboparopnas paboTa
«CBolicTBa METAJJIOB U
HEMETAJUIOBY.

OK 01
OK 02
OK 09
OK 11
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Tun oeHOYHbIX

OK/

Ne Paznen / Tema Pe3yabrar 00y4yeHus MeponpusITHi MK
3.3 |[IpousBoacTBO O6ocHoBbsIBaTh 3HaueHue U |[IpakTuko-opuentupoBannpie [OK 01
HEOPraHWYECKUX |[IPUMECHCHHE 3aJlaHus TI0 COCTABIICHUIO OK 02
BEIIIECTB. HEOPraHMYECKUX BEIIECTB B |[XUMUYECKHUX PEAKIIHil ¢ OK 09
3HaueHne u OBITOBOI U y4acTHEM HEOPTaHUYECKUX OK 11
PUMEHEHUE B IIPOU3BOJICTBEHHON BELIECTB, UCIOJIb3YEMBbIX JUISI UX
OBITY U Ha JESTEIIbHOCTH YeJIOBEKA UX |MISHTU(DUKALIUN U
MIPOU3BOJICTBE (bU3UKO-XUMHYECKUMHU MIPOMBIIIIJIEHHBIX CTIOCO00B
CBOMCTBaMH MOJIYYEHHUS.
4 |Pa3nen 4. HccnenoBath cTpoeHUE H
Ctpoenne u CBOIICTBA OPraHMYeCcKUX
CBOMCTBA BelEeCTB
OpPraHu4ecKux
BellleCTB

4.1 |Knaccudukamus, |KmaccudunuponaTh 1. 3aga"us Ha cocTaBIEHUE OK 01
CTPOCHHUE U OpraHWYECKHE BEIIECTBA B |HA3BaHUI OPraHUYECKUX OK 11
HOMEHKJIaTypa COOTBETCTBUH C UX COEIMHEHMII 110 TPUBUATIBHON
OpPTaHHYECKHUX CTpPOEHUEM WJTH MEKIYHAPOTHOM
BEILIECTB CHUCTEMaTUYECKOMN

HOMEHKJIaType.

2. 3aga”usa Ha COCTaBJIEHUE
MIOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hopmyt
OpPraHUYECKUX BEIIECTB
OTJIENBbHBIX KJIACCOB.

3. 3aauM Ha onpeaeneHue
npocTenmiei GopMyIisl
OpraHN4YeCKON MOJIEKYJIbI,
HCXOJIS U3 DJIIEMEHTHOT'O COCTaBa
(B %).

4.2 |CsoiicTBa YcTaHaBIMBaTh 1. 3amanus Ha coCTaBIICHUE OK 01
OpPraHUYECKUX 3aBHCUMOCTH (PU3UKO- YPaBHEHUN XUMHUECKUX OK 02
COCTUHEHUU XUMHYECKUX CBOUCTB peaKkuuii ¢ yyacTuem OK 09

OpPraHMYECKUX BEIIECTB OT |OpraHMYECKHUX BEIIECTB Ha OK 11

CTPOCHUS MOJICKYJI

OCHOBAHHH UX COCTABA U
CTPOCHHUS.

2. 3amaHus Ha COCTaBJIICHUE
YPaBHEHUN XUMHYECKUX
peakuuil, WITIOCTPUPYIOLIUX
XUMHYECKHUE CBOMCTBA C YUETOM
MEXaHU3MOB MPOTEKAHUS
JAHHBIX PEaKIuil U
TeHETHYSCKOM CBA3U
OPraHMYEeCKHUX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacuyerHrie 3a1auu 1o
YPaBHEHUSM PEaKIUH C
Y4acCTUEM OpraHUYECKUX
BCIIECTB.

4. Jlaboparopnas paboTa
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Tun oeHOYHbIX

OK/

Ne Paznen / Tema Pe3yabrar 00y4yeHus MeponpusITHi MK
«ITonmyuenue >TrIEHA U
HU3YUYEHUE €r0 CBOMCTBY.
4.3 |Opranuueckue Ob6ocHoBbIBaTh 3HaueHue U |IIpaktuko-opuentupoannsie  |OK 01
BEIIIECTBA B MPUMEHEHHUE OPTaHUYECKUX |3a/laHus IO COCTABIICHUIO OK 02
KU3HEIESATEIILHOC |BEIIECTB B OBITOBOW U XUMUYECKUX PEAKIUHN C OK 09
TH YeJIOBEKa. MIPOU3BOJICTBEHHON y4acTUEM OPraHUYECKUX OK 11
[Ipon3BoaCTBO U |AEATEIBLHOCTH YETOBEKA UX |BEUIECTB, UCIOJIb3YEMBIX ISl KX K 1.4
MIPUMEHEHHE (hUBUKO-XUMUYECKUMHU UaeHTU(UKAITIN B OBITY U K 25
OpraHUYECKUX CBOMCTBaMHU MIPOMBILIIIEHHOCTH. 28
BCIIICCTB B TIK 3.3-
IIPOMBIIUIEHHOCTH 3.6
IIK 4.2-
4.3
IIK 5.3-
55
5 |Pa3mea 5. HUccaenoBars paBHOBeCHE

KuneTrn4eckne U | CKOPOCTb XUMHUYECKHUX

TepMOJIMHAMMYEC |peaKIuii

KHe

3aKOHOMEPHOCTH

NMPOTEeKAHUA

XHMHYECKHX

peakuui

5.1 |Kunernueckue UccnenoBath Bausinue 1. JlaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHLIEHTpaLUu BBIOOD: OK 02
MPOTEKAHUS pearupyomux BemecTs 1 (— «OnpezeneHne 3aBUCUMOCTH |0k (09
XUMH1ECKHX TEMIIEPATypbl Ha CKOPOCTE | CKOPOCTH PEAKLIH OT OK 11
peakiui XUMUYECKHUX PeaKLui KOHIICHTPALUU PEarupyromux

BELIECTBY;

— «OrnpeneneHue 3aBUCUMOCTU
CKOPOCTH peakLuu OT
TEeMIIePaTypbD».

2. [TpakTUKO-OpUEHTUPOBAHHbBIE
TEOPETHUYECKUE 3aJIaHUsI HA
aHanu3 (HaKTOpPOB, BIUSIOIINX
Ha U3MEHEHUE CKOPOCTU
XUMHYECKON PEaKIuu.

5.2 |Tepmonunamuuec |MccienoBarh BAMSHUE 1. 3anaun Ha pacueTsl Temnobix |[OK 01
KHe M3MEHEHUs KOHIeHTpauu |3 (}HEeKTOB XMMHUUECKUX peakuuii |OK (2
3aKOHOMEPHOCTH  |BELIECTB, PEAKIUK CPE/Ibl M M ONPEICICHUE TUIIA PEAKLIK  |OK ()9
MPOTEKAHUS TeMITepaTypbl Ha cMenieHue |(To TeroBomy 3 dekTy: sK30- OK 11
XUMUYECKHUX XUMHUYECKOTO PAaBHOBECUS  |U DHAOTEPMHUUYECKHUE).
peaxuuii. 2. [TpakTUKO-OpUEHTUPOBAHHBIC
PaBHOBecue 3a/1aHKs HA TPUMEHEHUE
XUMHUYECKUX npuniuna Jle [lartense as
peakiui HAaXO0/JICHUS HAMPABIICHUS

CMEILEHUS PABHOBECHS
XUMUYECKON PEAKLIUU U aHAJIU3
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Tun oeHOYHbIX

OK/

Ne Paznen / Tema Pe3yabTar 00y4yeHus MeponpusITHi MK
(hakTOpOB, BIUSIOMNX HA
CMEIIIEHNEe XUMUYECKOTO
paBHOBECHS.
3. JJaboparopHas pabota
«M3yueHune BIUSAHUS Pa3IMUHBIX
(akTOpPOB HA CMEIICHUE
XUMHYECKOTO PABHOBECH .
6 |Pa3men 6. HUccaenoBars qucnepcHble
JducnepcHsie CHCTEeMBbI
CHCTEMBI

6.1 |ducnepcHbie Paznuuars ucTuHHBIE 1. 3azaun Ha IPUTOTOBIIEHUE OK 01
CUCTEMBI U PacTBOpPHI, KOJJIOMIHBIE pacTBOpPOB. OK 02
dakTophl UX pacTBOPHI U 2. IIpaKkTUKO-OPUEHTHPOBAHHBIE | (YK ()9
YCTOWYHBOCTHU rpyOOaUCTIepCHBIE CUCTEMBI [pacueTHBIC 3a/1aHus Ha OK 11

HA OCHOBE XUMUYECKOTO JUCTIEPCHBIC CUCTEMBI,

JKCIIEpUMEHTA UCIOJIb3yeMbIe B OBITOBOM U
MIPOU3BOACTBEHHOMN
NeSITeIbHOCTH YeJIOBEeKa.

6.2 |HccnenoBanue WccnenoBarh Gpusnuko- JlabopartopHnas pabora (Ha OK 01
CBOICTB XUMHYECKHE CBOMCTBA BEIOOD): OK 11
JUCTIEPCHBIX Pa3IUYHBIX BUJIOB — IlpuroroBieHue pacTBOPOB;

CUCTEM JUCTICPCHBIX CHCTEM — HccnenoBanue qUCTIEPCHBIX
CHCTEM.
7 |Pa3gen 7. HccaenoBarhb cBoiicTBa
KadecTBeHHbIEe |OpraHU4ecKUX U
peakuu HEOPraHUYeCKUX BellecTB
o0HapyKeHHUs € HCN0JIb30BaHUEM
OPraHUYeCKUX U |KauyeCTBEHHBIX pPeaKiuii
HEOpraHu4ecKUuX
BellleCTB

7.1 |OGHapyxeHHe UccnenoBath 1. JlaboparopHas pabora (Ha OK 01
HEOPTraHWYECKUX |KauyeCTBEHHBIC PEAKIIUH BBIOOD): OK 11
KaTHOHOB U HEOPraHMYECKUX BEIIECTB |— AHATUTUYECKHE PEAKIIUU
AHHOHOB kaTtuoHoB [-VI rpynm;

— AHaJIUTHUYECKUE peaKluu
aQHMOHOB.

2. IlpakTyeckue 3alanust Ha
COCTaBJICHUE YpaBHEHHI
peakiuii 0OHapy>KeHUs
kaTtuoHoB [-VI rpynm u
AQHUOHOB, B T.4. B MOJICKYJISIPHOMN
Y MOHHOU popMax.

7.2 |OGHapyxeHue UccnenoBath 1. JlaboparopHas paborta (Ha OK 01
OpTraHUYECKHUX KaueCTBEHHBIC PEAKIIUH BBIOOD): OK 11
BEILECTB OpraHWYECKUX coeqrHeHM |— KadecTBeHHBbIE peakiuy Ha
OTJIEbHBIX OTJIENBbHBIX KJIACCOB OTJIeNIbHbBIE KIJIacChl
KJIACCOB C OpPraHUYECKUX BEIIECTB;
HCITOJIb30BAaHUEM — KauecTBeHHBIN aHaIU3
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Tun oeHOYHbIX

OK/

Ne Paznen / Tema Pe3yabTar 00y4yeHus MeponpusITHi MK
KauyeCTBEHHBIX OpPraHUYECKUX COCAMHEHUN IO
peaxuuit (YHKIIMOHATLHBIM TPYTITIaM.
2. [TpakTryeckue 3a1aHus Ha
COCTaBJICHHE KaueCTBEHHBIX
peakmuii oOOHaApYKEHUS
OpPraHUYECKUX COCAUHCHUM.
Il (IlpuxaagHoii MOay./Ib
8 |Pa3men 8. OueHuBaTthb nocjeacTBusi |3amura Keica (¢ yueTom
Xumus B ObITY 1 |OBITOBOI U Oyayuieii npogeccuoHaIbHON
NMPOU3BOJCTBEHH |MIPOM3BO/ICTBEHHOM AesATeJIbHOCTH)
0ii 1eITeJIbHOCTH |1eATEJIbHOCTH YeJIOBEKA C
YyeJioBeKa NO3MLMIi IKOJTOTHYECKOH
0e3onmacHOCTH
Xumus B ObiTy 1 |OueHuBath nocneactsus  (Keiic (¢ yuetom Oyaymieit OK 01
MIPOU3BOJICTBEHHO |OBITOBOM 1 npodeCCuOHATBHON OK 02
U IeATEeIbHOCTH  |IPOU3BOJICTBEHHOM NEeSTETbHOCTH) OK 04
YyelioBeKa NEeSITEIbHOCTH YesnoBeka ¢ |Bo3MoskHbIe TeMbI KeCOB: OK 07
MO3ULUI 3KOJIOTHYECKOU 1. Ilorennenue kiuMara u
0€e30I1aCHOCTH BBICBOOOXIEHUE T'a30BBIX OK 09
THIPATOB CO JIHA OKEaHa. TIK 1.4
2. byaymue marepuansl 1ist K 2.5
aBua-, MalllnHO- U -2.8
MPUOOPOCTPOCHUS. TK
3. HoBble maTepuaibl asis 3.3-3.6
COJIHEUHBIX OaTapei. IIK 4.2
4. JlexapcTBa Ha OCHOBE -4.3
PaCTUTENBHBIX IIPENapaToB. TIK'5.3
-5.5
9.1 |Pa3gen 9.1. HNuTepnpernpoBarhb 3amura yyeOHo-
HccnenoBanue u |XUMHYECKHE NMPOLECCH] M (M CCI€I0BATEIBCKOI0 MPOEKTA
XUMHUYECKH siBJieHHsI B Onocgepe (c yuerom Oynymeit
aHaJM3 00beKTOB npogdeccuoHaIbLHOM
onocdepnbl AesiTeIbHOCTH)
9.1.1|OcHoBBI BoimonasaTe nonuerit uka - | 1. JlabopatopHas pabora OK 01
nabopaTopHoOit AKCIIEPUMEHTAIBHOTO «OcHOBBI TabOPATOPHOI OK 11
MPAKTUKHU B UCCJIETOBAHMUSI C MIPAKTUKI. MK 1.4
npodecCHOHATIBH  |COOIIOCHUEM TTPaBUII 2. TunoBsble pacueTsl MO MK 2.5
BIX JabOpaToOpusAX |0€30macHOTO OOpAIICHHS C |TEeMAaTHKE YKCIIEPUMEHTA. 28
BEILIECTBAMH U 3. 3ajauu Ha BHIYMCIICHHE MK
1a00paTOPHBIM CPEIHET0 3HAYCHUS 33-3.6
o0opypoBaHUEM SKCIIEPUMEHTAIIBHBIX JAHHBIX,  |[JK 4.2
MOTPEIIHOCTH. 4.3
4. IlpencrasieHne pe3yinbTaTtoB |[JK 5.3
SKCIIEPUMEHTA B Pa3IMYHOM 55

dbopme (Tabnuia, rpaduk,
OTYET, IOKJIA]], MPE3CHTAIHS).
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Tun oueHOYHBIX

OK/

Ne Paznen / Tema Pe3yabrar 00y4yeHus MeponpusTHii MK
9.1.2 | XuMuueckuii Hccnenosars xumuueckuii |1. Tect «CBoiicTBa U cOCTaB OK 01
aHaym3 mpod BOBI |COCTAB MPOO BOBI BOJBD). OK 02
2. 3agagne « XUMUYECKUU OK 07
COCTaB BOJIbI, TUII BOABI 1 OK 09
CIoCcOOBI €€ MPUMEHEHUsI» (C
MCIOJIb30BaHNEM HOPMATHUBHBIX OK 11
JIOKyMEHTOB). K 1.4
3. IIpakTHKO-OpUEHTUPOBAHHBIE K 2.5
TEOPETUYCCKHUEC 3aJaHU Ha -2.8
COCTaB BOJIBI ¥ CIIOCOOBI LK
BBIPKEHUS KOHIICHTPAIHI U 3.3-3.6
repecyeT KOHICHTPAIHH (¢ 1K' 4.2
MCIOJIb30BaHNEM HOPMATHUBHBIX -4.3
JIOKyMEHTOB). IIK'5.3
4. JTaboparopHas paboTa Ha -9.5
BBIOOD:
— OuncTKa BOJIBI OT
3arps3HECHUI;
— Onpenenenue pH Boabl U ee
KHCIIOTHOCTH;
— OnpeneneHue KeCcTKOCTU
BOJIBI U CIIOCOOEI €€
YCTpaHEHHUSI.

9.1.3 | XumMuueckuii UccnenoBars xumuaeckuit | 1. Tect «Opranndeckue u OK 01
KOHTPOJIb COCTaB MPOIYKTOB MUTAHUSI |HEOPTraHNYECKHE BEIIECTRA, OK 02
KayecTBa BXOJISILIME B COCTAB MPOAYKTOB |OK 7
MPOIYKTOB TTUTAHUS. OK 09
MUTAHUSA 2. [TpakTUKO-OpUEHTUPOBAHHBIC

3alaHus 110 KYJIMHAPHOU OK 11
TEMaTHUKe. TIK 1.4
3. JlabopartopHas pabota (Ha MK 2.5
BBIOOD): -2.8

— OOHapyKeHUEe HUTPATOB B TK
NpOAYKTax MUTAHUS, 3.3-3.6
— Hccnenosanue npoayKToB K 4.2
MUTaHUS Ha HaJH4YKe YTJIEBOJOB -4.3
(MyKa, TBOPOT, MOJIOKO, HOTYpT) TK 5.3
Ha HaJIU4YHE yII€BOJI0OB -9.5
(kpaxmail, TJIIOKO3a, caxaposa).

9.1.4 | XuMmuueckui Uccnenosats xumuueckuii |1. Tect nmo teme «Xumuueckuii |OK 01
aHaju3 nmpoo COCTaB IIPOO TTOYBBI COCTaB HEOPTAaHUYECKUX U OK 02
TIOYBHI OpPTaHUYECKUX YIO0OPCHUID». OK 07

2. 3aganue «B3anMoOCBsI3E OK 09

COCTaBa MOYBBI, THII ITOYBBI U €€
Ha3HAYCHUS.

3. JlabopartopHas pabota (Ha
BBIOOD):

— OGHapy>xeHue
HEOpPraHWYECKUX MpuMecen B
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Pa3zpnen / Tema

Pe3yabrar 00y4yeHus

Tun oueHOYHBIX
MeponpusTHIA

OK/
IIK

po0ax MOYBHI;
— Onpenenenune pH BoaHOM
BBITSDKKU TIOYBHI, €€

KHCJIOTHOCTHU U MICIIOYHOCTH.
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