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PabGouass mporpamma y4yeOHOM HOUCHUIUIMHBI «XHMHUS» pa3paboTaHa B
cooTBeTCTBUH ¢ DenepalibHbIM rOCyAapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM
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rocyJapCTBEHHbIM OO IKETHBIM 00pa3oBaTeIbHbIM YUpPEKICHUEM
JOTOJHUTENBHOrO IpodeccuoHanbHOro o00pa3oBaHust «HMHCTUTYT pa3BUTHA
npodeccuonansHoro obpazoBanus» oT 30 HosOps 2022 1. mporokon Ne 14 u
PekoMeHngauusiMu o opraHu3aluy MOJYyUYEHUs] CPEeHEro oouero oopa3oBaHus B
npeaenax OCBOCHMsI 00pa30oBaTeNIbHBIX MPOTpaMM CpPEIHEro Mpo¢ecCHOHAIBLHOTO
oOpa3oBaHMsl Ha 0a3e OCHOBHOro ooOuiero oOpa3oBaHus (mucbMo JlemaprameHTa
roCy/1apCTBEHHOM MOJINTUKU B cepe cpeaHero npodhecCHOHaIbHOr0 00pa30BaHus
u npodeccruonanpHOoro oOydeHuss MuHHCTEpcTBa TmpocBemeHuss Poccun ot
01.03.2023 r. Ne 05-592).
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1. TACIIOPT ITPOT'PAMMBI YYEFHOM JJUCIUILIUHBI

«XHUMMUSD»
1.1. ObacTh NPpUMEHEHUS MPOTPAMMBI

[Iporpamma yueOHOM TUCHUTIIIMHBI SBJISETCS YACTHIO TPOTPAaMMBbI TOATOTOBKU
criennancToB cpeaHero 3seHa B cootseTcTBur ¢ PI'OC CIIO no criennaibHOCTH
09.02.07 udopManiMOHHBIE CUCTEMBI U MPOrPAMMUPOBAHKE - aJIMUHUCTPATOP
0a3bl TaHHBIX.

1.2 MecTo MCUMIUIMHBI B CTPYKType MNPOrpaMmMbl NOATOTOBKH
CIeHAJMCTOB CPeJHero 3BeHa

OO6meoOpazoBaTenbHas OUCHUIUIMHA «XHUMHUS» H3ydaeTcs Ha 0a30BOM
ypOBHE B 00111€00pa30BaTEIbHOM IIUKJIE y4€OHOTO IIaHa OCHOBHOM
MpoQecCHOHAIBHOM 00pa3oBaTelbHOM MporpaMMsbl  crienuanbHocTH:  09.02.07
NHpopmalilnoHHbIE CHCTEMBl U MPOrpaMMHUpPOBAaHUE - AAMHHHCTpPATOp Oa3bl
JAHHbIX.

TpynoeMKOCTh AUCHMIUIUHBI «XUMUS» Ha 0a30BOM YPOBHE COCTaBIIAET 68
4acoB, M3 KOTOphIX 64 wyaca - 0a3oBbIi MOAynh (6 pas3nenoB) u 6 4acoB -
NpUKIaIHOW Moaydb (1 paszgen), BKIOYAIOMIUA MPaAKTUKO-OPUEHTUPOBAHHOE
coJiepyKaHue KOHKPETHOM MpOopeccCuu Uil CTIeUaIbHOCTH.

1.3. Hesn 1 321244 JUCHUILIMHBI — TPeOOBaHMA K pe3yJbTaTaM O0CBOCHUA
AUCHMILINHBI:

1.3.1. Ileau u 3a7a4u M CHHUILIMHBI

DOopMHUPOBAHUE Y CTYJICHTOB MPEJICTABICHUS O XUMUYECKOW COCTABIIAIOIICH
€CTECTBCHHOHAyYHOM KAapTHUHBI MHpa KakK OCHOBBI NPUHATUS PEIICHUNA B
KA3HECHHBIX W IIPOM3BOJACTBEHHBIX CUTyalMSX, OTBETCTBEHHOI'O IOBEICHUS B
IIPUPOAHON Cpele.

3agauyy JUCHUILIMHBI:

1) cdopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IPOLIECCOB U SIBJIEHUU B OKPYXKAIOILIEH Cpee, LIEJTOCTHOW HAYYHOM KapTUHBI MUPA,
B3aMMOCBSI3U M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS  COCTaBIATH  (GOPMyJbl  HEOPTaHUYECKUX U
OpTraHUYECKUX BEIUIECTB, YPABHEHUS] XUMHUYECKUX PEAKIMi, OOBSCHITh UX CMBICT,
UHTEPIPETUPOBATH PE3YIbTATH XUMUUYECKHUX IKCIIEPUMEHTOB,

3) chOpMHpPOBATh HABBIKA TMPOBEACHUS MPOCTEHIINX XUMHUYECKHX

AKCIIEPUMEHTAJIbHBIX HCCIENOBAaHUN C COONIOJCHHEM MpaBWil OE30MacHOrO
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oOparieHus ¢ BEeIeCcTBaMHy 1 JIaA00paTOPHBIM 000PYA0BaHUEM;

4) pa3BUTh YMEHHS UCIOJIB30BaTh HH(OPMAILIUIO XUMUYECKOTO XapakTepa 13
Pa3JIMYHBIX UCTOYHUKOB;

5) copmupoBaTh  yMEHHS ~ NIPOTHO3UPOBATH  TOCHEACTBUS  CBOEHU
JEATEIbBHOCTY W XUMHUYECKHX TMPUPOAHBIX, OBITOBBIX M MPOU3BOACTBEHHBIX
IIPOLIECCOB;

6) copMupOBaTH MOHUMAHNE 3HAYMMOCTH JOCTKEHUH XUMUYECKONH HAYKH

Y TEXHOJIOTUH JJIS pa3BUTHS COIMAIIBHON M TIPOM3BOJICTBEHHOM cep.



1.3.2. Ilnanupyembie pe3yibTaThl 0CBOCHHS 0011€00pa30oBaTeIbHOM IMcHUIIMHBI B c00TBeTcTBHM ¢ PI'OC CIIO 1 Ha

MP 01 a) 6a30BbI€ TOrHYeCKUe ACHCTBUS:

- CaMOCTOSITEJIHO bopMyIupoBaTh 17}
aKTyaJlu3upoBaTh MpoOsieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIM MPHU3HAK  WJIHU
OCHOBaHUSl JUId CpaBHEHUS, KIacCUPUKALUU U
000011IeHNS;

- ONpenensTh  Ledu  JACSITeIbHOCTH,  3aJaBaTh

napaMeTpbl U KPUTCPUHN UX NJOCTHIKCHHA,
BBIABJIATD 3aKOHOMCPHOCTHU U IIPOTUBOPCUMNA B
pacCMaTpuBaACMBbIX SIBJICHHAX,

ocHoBe ®I'OC COO
Ko u
HAaUMCHOBAaHUEC
(])opanyeMblx l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUS NUCHUIIJIMHbI
KOMIICTCHIIUHN
Oo0mme JlacuuIInHAPHbIE

OK 01. JIP 05 B wactu Tpy10BOrO BOCITUTAHHUS: I[IP6 2 BnameTh CHCTEMOM XMMHYCSCKHX 3HAHHMH,
BriOupath - TOTOBHOCTb K TpyAy, OCO3HaHUE IIEHHOCTHU | KOTOpasl BKJIIOYAET: OCHOBOIMOJIArAIOIINE MOHSATHUS
CIIOCOOBI peIlIeHUsI | MacTepPCTBa, TPYIAOJIIO0HE; (XMMUYECKHIT ~ DJIEMEHT, aTOM, dJIEKTPOHHAs
3a71a4 - TOTOBHOCTD K AKTUBHOM NeATeNIbHOCTH | 000J0UKa aToma, S-, p-, d-3JEKTpOHHBIE OpOUTATIN
IpO(PECCHOHAIBHO | TEXHOJIOTHYECKONH M COIHAILHOM HAalpaBIIEHHOCTH, | aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTD,
17} CIIOCOOHOCTh ~ MHHUIIMUPOBAaTh,  IUIAHUPOBATh U | DJIEKTPOOTPHULATEIBHOCTb, CTEINEHb OKHUCIIECHHS,
ACATCIIbBHOCTHU CaMOCTOSITEIIBHO BBIIIOJHATh TaAKYIO ACSATCIIBHOCTD, XUMHYCCKasl CBs3b, MOJb, MOJIIpHaAsA Macca,
IPUMEHUTENILHO K | - HHTEPEC K pa3Iu4HbIM chepam npodeccrHoHaNIbHON | MOJIPHBIN 00BeEM, YIJIEPOIHBIN CKEJIeT,
pa3InYHBIM JIeSITeJIBHOCTH, (GbyHKIIMOHATIBHAS TPYIINa, paguKan, H30MepHs,
KOHTEKCTaM OBnajeHrue yHUBEPCATBHBIMU YUYCOHBIMU W30MEphl, TOMOJOTUYECKHH psJi, TOMOJIOTH,

MMO3HAaBATEIbHBIMU JEUCTBUIMHU: YIJIEBOAOPObI, KHUCIOPOA- W a30TCOAECPIKAIIUE

COCIMHCHUS, OMOJIOTMYCCKH aKTHBHBIC BEIECTBA
(YrneBojpl, *KUpbI, OEIKH), MOHOMEp, MOJUMED,
CTPYKTYpPHOE€  3BEHO,  BBICOKOMOJIEKYJISIPHbIE
COCIMHEHUS, KPUCTAJUIMYECKAsT pelieTKa, THUIIbI
XUMHYECKUX peakIuit (OKUCITUTENBHO-
BOCCTAHOBUTEJIbHBIE, DK30-U JHAOTCPMUUECKHUE,
peaKInu HOHHOTO oOMeHa), pacTBop,
AIIEKTPOJIUTHI, HEDJICKTPOJIUTHI,
AJICKTPOJIUTHYECKAST JTUCCOLMAINS, OKHUCIUTENb,
BOCCTAHOBUTEb, CKOPOCTh XUMUYECKOW PEaKIINH,
XUMHUYECKOE PABHOBECHUE), TEOPUU U 3aKOHBI
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- BHOCUTb KOPPEKTHBBI B JICSITEIHHOCThH, OIICHUBATH
COOTBETCTBHE PE3YyJbTATOB IIEJISIM, OIICHUBATH PHUCKHU
IIOCJICICTBUH NEATSIbHOCTH,

- pa3BUBaTh KPEATUBHOE MBINLJICHUE NPH PEIICHUU
YKU3HEHHBIX MPOOIeM

JIP 07 6) 6a30BbIe UCCeI0BATEIbCKUE CHCTBUS:

- BJAJCTh HaBBIKAMHU Y4eOHO-HCCIE0BATEILCKON U
IIPOCKTHOM JEATECIIbHOCTH, HaBBIKAMH pa3peIicHus
npooJieM;

- BBIABIATh IPUYMHHO-CIICJACTBEHHBIC CBS3U U
aKTyaJIM3upoBaTh 3a7ady, BBIJIBUTaTh THIIOTE3y €€
pelieHns, HaXOaUuTh apryMEHTBI JJIs JOKa3aTeIbCTBA
CBOMX YTBEpXKICHHWH, 3aJaBaTh IapaMeTpel U
KPUTEPHUH PCIICHUS;

- aHAIM3UPOBATH TIONYYCHHBICE B XOJE PEIICHUS
3alauyd  pe3yJIbTaThl, KPUTHYECKH OICHWBATh WX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

- YMETh TIEPEHOCUTHh 3HAHUS B II03HABATCIBHYIO W
IPaKTHYECKYIO0 00IaCTH KU3HEACATEILHOCTH;
- yMETb MHTEIPHPOBATh 3HAHUA W3
MIPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIC HJCH, ITPEIJIaraTh OPUTHHAIBHBIC
ITOAXOJIbI M PEIICHMS; CITOCOOHOCTh MX MCIIOJIb30BAHMS
B [I03HABATEJIbHON U COLMAIBHOMN IIPAKTUKE

pa3HbIX

(Teopm{ XUMHYCCKOTO CTPOCHHA OPraHUYCCKUX

BEIIECTB AM. bytneposa, TeOpUs
AIEKTPOITUTUYECKOU JIMCCOIMAIINH,
nepuoguueckur 3akoH .M. MenneneeBa, 3akoH
COXpaHEHHUs Macchl), 3aKOHOMEPHOCTH,

CUMBOJIMYECKUHN SI3BIK XUMHH, (PAKTOJIOTHICCKUE
CBEJICHUS O CBOWCTBAaX, COCTaBE, NMOJYYCHUU U
Oe301macHOM HCTI0Ib30BAHUH BAKHCHIITHX
HEOPTraHUYECKNX W OPraHMYECKHUX BEIIECTB B
OBITY U IPAKTUYECKOMN JEATEIbHOCTH YETIOBEKA;

- YMETH BBISIBJISITh XapaKTEPHBIE MTPU3HAKU U
M B3aWMOCBSI3b M3YUYEHHBIX IOHATHM, MPUMEHATH
COOTBETCTBYIOIIME  IIOHATHUS TPU  ONUCAHUM
CTPOCHUS M CBOWCTB B3aWMOCBSI3b H3YUYCHHBIX
MOHSATHM, MPUMEHATH COOTBETCTBYIOIIUE TTOHATHS
pu OIMCAaHUM CTPOCHUSA U CBOMCTB
HEOPTaHWYECKUX U OPTaHUYECKUX BEIIECTB U UX
MPEBPAIICHNM; BBISIBJISITH B3aUMOCBSI3b
XUMHUYSCKHUX 3HAHUM c TTOHATUSIMHA u
MPEJICTABICHUSIMA JIPYTUX €CTECTBEHHOHAYYHbBIX
MPEIMETOB;
I[IP6 3 ymeTh WUCHOJAB30BaTh HAWMMEHOBAHUS
XUMHYECKUX  COCIWHEHUWA  MEXKIYHAPOIHOIO
COI03a TEOPETUYECKOW U IPUKIATHOM XUMHUU H
TPUBHAJIbHBIE HA3BaHUS BAXKHEUIIMX BEIIECCTB
(?THIEH, allCTUIICH, TJILIEPHH, deHo,
dbopmanibierui, YKCyCHas KHUCJIOTA, TJIWIIWH,
yrapHbIM Ta3, YIIEKUCIIbIA Ta3, aMMHUaK, ramieHas
W3BECTh, HErallieHas H3BECTh, IMThEBas Coja U
JPYTHUX ), COCTABIATH (DOPMYJIIBI HEOPTAHUYECKUX U
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OpPraHUYCCKUX BCIICCTB, YPABHCHHUA XHUMHUYCCKUX
peaKuHﬁ, OOBACHATL HMX CMBICII; IIOATBCPIKIATH
XAPAKTCPHBIC XHMHUYCCKHC CBOMCTBA BCIICCTB

COOTBCTCTBYOIIUMHU OKCIICPUMCHTAMU )41
3aIIMCAMHA ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKquI;
- YMCTb yCTaHaBJINBATb IMPUHAJIC)KHOCTD

W3YyYEHHBIX HEOPTraHUYECKUX U OPraHuYECKUX
BEIIECTB K OINPEJCICHHBIM KJlaccaM M TpyIIam
COCMHECHUN, XapaKTepU30BaTb MX COCTaB W
BOXHEUIIIME  CBOWCTBA;  ONPEAENATH  BHUIBI
XUMHUYECKUX CBsize  (KOBaJIeHTHasi, MOHHas,
MeTaJJInYeCcKas, BOJIOPOJIHAS), THUIIbI
KPUCTAJUIMYECKUX peLIEeTOK BEILIECTB;
KJIaCCU(PUIIMPOBATH XUMUYECKUE PEAKIIUU;
- copMHUpOBATH MPEACTABICHUSI: O XUMHYECKOM
COCTaBJISIFOIIEN E€CTECTBEHHOHAYYHOM KapTHUHBI
MHpA, POJM XHUMUU B TIO3HAHUM SBJICHHUU
Opupoabl, B (QOPMUPOBAHUU  MBINUICHUS U
KyJbTYpbl ~ JMYHOCTH, €€  (PYHKIMOHAIBHOU
IPAaMOTHOCTH, HEOOXOJUMOW  JJI1  PEIICHUS
MPAKTUYECKUX 3a1a4 151 3KOJIOTUYECKHU
000CHOBAHHOTO OTHOIIICHUSI K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CPEAE;

[IP6 4 ymeTh NOPOBOAHWTH pacyeTbl IO
XUMHYECKUM dhopmyiiam u YpPaBHEHUSIM
XUMHYECKUX  PEaKUUM C  HKCIOJIb30BAaHUEM

bu3IecKuX BEJINYMH, XapaKTEePU3YOLINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MAcCCHhI,
o0beMa (HOpMaJIbHBIE ~ YCJIOBUSI)  Ta30B,

KOJIMYCCTBA BCIICCTBA, MCIIOJIB30BaTh CUCTCMHBIC
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XUMHWYCCKUC 3HAHUA I IPUHATHA pCIIICHHﬁ B
KOHKPCTHBIX JKU3HCHHBIX CUTYAllUAX, CBA3aHHBIX C
BCIICCTBAMH U UX IIPUMCHCHUCM

OK 02.
Hcnonbp3oBath
COBPEMEHHBIE
CpelICcTBa TIOMCKA,
aHajan3a u
UHTEPIIpEeTAIUN
uHbOopMaIuu u
UHGOPMaIIMOHHbBIE
TEXHOJIOTHH ISt
BBITIOJIHEHHUS 3a/1a4
pohecCHOHAIEHO
U IeATEeIbHOCTHU

B ob6nacTu 11eHHOCTH HAYYHOTO TO3HAHUS:

JIP 04 chopMUpOBAaHHOCTE ~ MHPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOIIIECTBEHHOM MPAaKTUKU, OCHOBAHHOTO Ha
IUaJIOre  KYJbTYp, CIIOCOOCTBYIOUIETO OCO3HAHMIO
CBOETO MecTa B
HOJIUKYJIETYPHOM MUpE; COBEPILIEHCTBOBAHUE
A3bIKOBOM M YHUTATENbCKOW KYJIBTYpPbl KaK CPE/ICTBA
B3aUMOJEHCTBUS MEXAY JIOJbMHU U MO3HAHUS MUPA;

OCO3HAaHHWE  I[IEHHOCTM  HAy4YHOH  JEATEIBHOCTH
TrOTOBHOCTb OCYLIECTBIISATh IIPOEKTHYO U
MCCJIEI0BATENbCKYIO IESITEIbBHOCTh HHANBUIYAJIBHO U
B IpYIIIe

OBnanenue YHUBEPCATbHBIMHU y4eOHBIMH

MMO3HABATEIILHBIMU JCHCTBUSMH:

MP 04 B) pabota ¢ undopmaruei:

- BIIAQJETh HaBBIKAMU TOJyYeHHsS HWHpOpManud U3
WCTOYHMKOB  Pa3HbIX  THIOB,  CaMOCTOSTEIHHO
OCYIIECTBIISTh TIOWCK, aHAJINW3, CHUCTEMATH3allui0 U
WHTEpIpETani0 HUHPOPMAIMKA PA3TUYHBIX BUIOB H
dbopm IpeacTaBICHUS

- co37aBaTh TEKCTHI B PA3IUYHBIX (hopMaTax C yueToM
Ha3HauYeHUs WH(OpMAIMU U I1IEJICBOM ayJIUTOPUH,
BBIOMpAsl ONTHUMAIbHYIO (OpMy TIpeACTaBICHUS U

BU3YyaJIM3allnu;
- OLICHHUBATDH JOCTOBCPHOCTD, JICTUTUMHOCTD
I/IH(bOpMaIII/II/I, €C COOTBCTCTBHC IMpaBOBBIM u

[IP6 3 yMmerp TMJIAHUPOBATh U  BBINOJHSATH
XUMUYECKUN AKCIIEPUMEHT (mpeBpareHus
OpraHMYeCKUX  BEIIeCTB  IpPU  HarpeBaHUH,

MOJIydYeHUE OTUJIeHAa W H3Yy4YEHHE €ro CBOICTB,
KAueCTBCHHbIC PEaKIUU Ha aJbJCTH]Ibl, Kpaxmal,
YKCYCHYIO KHCIIOTY; JeHaTypauus OJKOB TpH
HarpeBaHuy, [[BETHBIC PEaKIUU OCIKOB; MTPOBOANTH
peaklM HOHHOTO OOMEHa, OIpEeAeNATh Cpeny,
BOJHBIX PAcCTBOPOB, KA4YECTBEHHbBIC pEaKIMHU Ha
cyibdar-, KapOoHAT- U XJIOPUA-aHUOHBI, HA KATHOH
aMMOHHS;, pelIaTh SKCIEPUMEHTANbHbIC 3a7au TI0
teMam  "Meramuel"  u "Hemeramnel") B
COOTBETCTBUHU C npaBujIaMu TEXHUKY
Oe3o0macHOCTH Npu OOpallleHuu C BELIECTBAMHU U
7abopaTOpHbIM  O0OpYAOBaHUEM; TPEICTABISATH
pe3yibTaThl XUMHUYECKOTO JKCIIEPUMEHTa B (popme
3allMCU YPABHEHUW COOTBETCTBYIOLIUX PEAKIUU U

dopMynupoBaTh  BBIBOJBI HAa OCHOBE JTHX
pe3ybTaToB;

[IP6 6 yMerp aHaIU3UPOBATh XUMHYECKYIO
MH(pOpMaLHIO, [I0JIy4aeMy 0 U3  pasHbIX

HMCTOYHUKOB (CpPEACTB MaccoBoil HHpopmanuu,
ceTb UHTEpHET U npyTHe);

- I1P6 4 BnasieTh OCHOBHBIMH METOJaMHU HAYYHOT'O
MO3HAHUSI BEIIECTB W XUMHUYECKUX SIBICHUI
(mabmroieHue, U3MEpEHUE, AKCIIEPUMEHT,
MOJICIUPOBAHUE); YMETh MNPOBOJIUTh PACUETHI MO
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MOpaIbHO-3THYECKUM HOpMaM
- HCIIOJIb30BaTh CPeACTBa HH(POPMAITMOHHBIX U
KOMMYHUKAIITMOHHBIX TEXHOJIOTUN B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 33/1a4 ¢ COOJI0IEHUEM
TpeOOBaHUI YPrOHOMUKH, TEXHUKHU O€30M1aCHOCTH,
TUTHEHBI, PECYPCOCOEpEKEHHUs], PABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALTMOHHOU
0e30MacHOCTH;

- BJIaJIETh HABBIKAMHU PACTIO3HABAHUS U 3AIUTHI
uHpopmanuu, HOOPMAMOHHOK 0€30MMaCHOCTH
JIMYHOCTH;

XUMUYECKUM  (opMyslaM U ypaBHEHHSIM
XUMUYECKUX  peaKIuid C  HMCHOJIb30BaHUEM
buznUecKux BEJIMYMH, XapaKTePU3yIOIIUX

BEILIECTBA C KOJIMYECTBEHHON CTOPOHBI: MAaccChl,
o0beMa HOpMaJbHbBIE YCIOBHUS) ra30B, KOJIMYECTBA
BEILIECTBA; UCIIOIb30BATh CUCTEMHBIE XUMUYECKHE
3HaHUS JUIA OPUHATHS PEIICHUHA B KOHKPETHBIX
JKA3HEHHBIX CUTyalusX, CBSA3aHHBIX c
BEILIECTBAMH M X ITPUMEHEHUEM

OK 04.
DddexTuBHO
B3aMOJIENCTBO

BaTh U paboTaTh B

KOJIJICKTUBC
KOMaHAC

u

- TOTOBHOCTB K CaMOpPa3BUTHUIO, CAMOCTOATCIBHOCTH U

CaMOOIIPEENICHUIO;
MP 03 Osnanenue HaBBbIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM W COIMAJIbHOU
NEATENBHOCTH;

OBnazeHue yHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
JIEUCTBUSIMHA

JIP 07 6) coBMecTHas ACATEIbHOCTD:

-  TIOHMMaTh M  UCIOJb30BaTh  MPEUMYIIECTBA
KOMaHJIHOW U UHJIMBUTyaIbHOU paboThI;

- MOpPUHHAMATh IE€IM COBMECTHOM JIE€SITEIBHOCTH,
OPraHU30BBIBATH U KOOPJAWHHUPOBATH JACUCTBUS IO €€
JOCTHUKCHHUIO: COCTaBIISAITh Jj1aH JICUCTBUM,
pacnpenensaTh POJIM C Y4€TOM MHEHHUU YYaCTHUKOB
00CyX1aTh pe3yabTaThl COBMECTHON paOOTHI;

- KOOPJIMHUPOBATh M BBIMOJIHATH PabOTy B YCIIOBHUSIX
peanbHOTO0, BUPTYATBHOTO H KOMOMHHPOBAHHOTO
B3aUMMO/ICHCTBUS,

[IP6 3 ymeTh MIaHUPOBATh U BBIMOJHSTH
XUMUYECKUH AKCIIEPUMEHT (mpeBpauieHus
OpraHMYeCKMX  BEUIECTB NpPU  HarpeBaHUU,
MOJIyYeHUE STUJIEHA W U3YYEHUE €ro CBOWMCTB,
KAueCTBEHHbIE PEAKIMU Ha aJIbJIETUAbI, Kpaxmall,
YKCYCHYIO KHCIIOTY; JI€HaTypauus OeJIKOB MNpu

HarpeBaHuu, LIBETHBIE  pEaKIUU OCJIKOB;
IIPOBOJIUTH peakuuun VOHHOI'O oOMeHa,
ONPEAEHATH cpeny BOJIHBIX pPacTBOPOB,

KaueCTBEHHbBIC PEaKIMK Ha CysibdaT-, KapOOHAT- U
XJIOPHUI-aHUOHBI, HA KATHOH aMMOHWUS;

ITP6 5 pemaTth SKCIEpUMEHTAJIbHBIC 3a]1a4l
no Ttemam "Meramubl" u  "Hemeramisl" B
COOTBETCTBUU C npaBuIaMu TEXHUKU
0€30IacHOCTH TIpU OOpaIlleHUU C BEIIECTBAMU U
7a00paTOPHBIM  00OPY/IOBAHUEM; TIPEACTABIATH
pe3yiabTaThl XUMUYECKOTO HKCIIEPUMEHTA B (hopme
3aMKiCH ypaBHEHUN COOTBETCTBYIOIIMX PEAKIUN U
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OCYLIECTBISITh ~ TO3UTHUBHOE  CTpaTeruyeckoe | GopMyJdpoBaTh BBIBOJILI HAa OCHOBE  ATHX
MOBEJICHUE B PA3JIUYHBIX CHUTYalUSX, HPOSIBISATH | pe3yJIbTaTOB
TBOPUYECTBO U BOOOpakeHHUE, ObITh MHUITUATUBHBIM
OBnazieHUe YHHUBEPCATBHBIMU PETYJISTUBHBIMU
JICUCTBUSIMU
MP 02 r) npunsitue ce0s U APYTUX JIIOICH:
- MPUHUMATh MOTUBBI U apTyMEHTHI APYTUX JIOACH
IIPU aHAJIU3€ PE3YJIbTATOB JIESITEIbHOCTH;
- IPU3HABaTh CBOE IMPABO M MPaBO JIPYTHX JIIOACH Ha
OITNOKHU;
pa3BUBaTh CIOCOOHOCTH MOHMUMAaTh MHUP C MO3UILIUU
JPYTOTo YeJoBeKa
OK 07. JIP 14 B o6acTu 5KOJIOTHYECKOTO BOCTIUTAHUS:
. . [IP6 1 cdopmupoBaTh MNpEACTaBICHUSI: O
ConelicTBOBaThH - c(hOpMHUPOBAHHOCTH  DKOJIOTUYECKOU  KYJBTYPHI, N N
XUMUYECKON COCTaBJISIFOIIEH
COXPaHEHUIO MOHMMAaHUE BIMUSHUS  COIMATbHO-IKOHOMHUUYECKUX .
. . .. | €CTECTBEHHOHAY4YHOU KapTUHBI MUPA, POJIU XUMHUU
OKpY>KaroIIeH MPOIIECCOB HA COCTOSIHUE MPUPOJHONW U COLMATBHOM .
B MMO3HAHUU SIBJICHUN MPUPOJbI, B POPMHUPOBAHUHI
Cpenbl, cpenpl, OCO3HAHUE J100aJIbHOTO XapakTepa
MBIIIUICHUSI W KYJbTYphl  JIMYHOCTH, €€
pecypcocoepex AKOJIOTMYECKUX TTPOOIIeM; . .
. . (YHKIIMOHATBLHON TPAMOTHOCTH, HEOOXOAUMOM
€HUIO0, TIPUMCHSATH | - IUIAHUPOBAHUE M OCYIIECTBJICHUE JEHUCTBUU B
N . | 711 pelieHusl ~ NPaKTUYECKUX  3aJad U
3HAHUS 00 | OKpyXaroliel cpeae Ha OCHOBE 3HAHUS IIeJel
. HKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K
U3MEHEHUHN YCTOWYMBOIO PA3BUTHUSI YEJIOBEUECTBA; .
o N CBOEMY 3JI0POBBIO U IPUPOTHOM CpEE;
KJIIMAaTa, AKTUBHOE HEMpUSATHE JEUCTBUN, MPUHOCIIIUX BpE.
. [IP6 5 ymeTh coOmrofaTh MpaBuiia SKOJOTUUECKU
TIPUHITATIBI OKpY>Karollen cpee; .
11e71ecO000pa3HOTO MOBEACHUS B OBITY U TPYIOBOM
OEpEKITUBOTO - yMEHHE  TPOTHO3UPOBATH  HEOJIArOMPHUATHBIE
NEATeIbHOCTH B LIEJISIX COXPaHEHUsS CBOEro
IPOU3BOJICTRA, AKOJIOTUYECKUE  TOCJHEACTBUS  MPEINPUHUMAEMBIX . .
o . 3MI0POBbS M OKPYXAIOIIEH MOPUPOJHON Cpebl;
s pexTUBHO JNEUCTBUM, NPEAOTBPAILATh UX; o
o . | YUUTBIBATh OMACHOCTh BO3JCUCTBUS Ha >KHUBBIE
JIEHCTBOBATH B | - paCUIMPEHUE OIMbITa ACSATEIBHOCTU 3KOJIOTUYECKOU
. OpTraHU3MBbl ONPEACIICHHBIX BEIIECTB, IMOHUMAs
Ype3BhIYANHBIX HaIpPaBJICHHOCTH; " .
CMBICI TOKa3aTesisl MpeaesibHOM  JIOMyCTUMOM
CUTYyaLUsX MP 03 OBJIaJICHUE HaBBIKAMU y4eOHO- KOHIIEHTPAIIHH
VCCJIENOBATEIIbCKOM, IPOEKTHOM W  COLMAIIbHOU P
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TESITCILHOCTH;

[IK 2.4.
OcyniecTBIATh
pa3zpaboTKy
TECTOBBIX HAOOPOB
U TECTOBBIX
CIICHApHUEB ISl

JIP 09. 'oTOBHOCTH 1 CITOCOOHOCTH K 00pa30BaHUIO, B
TOM 4HuCJe caMOOOpa30BaHMIO, HAa MPOTSKEHUU BCEH
KU3HU; CO3HATEIIbHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCJIOBHIO YCIEUTHOM
npodeccroHanbHOM 1 00IIECTBEHHOM IEATEIbHOCTH.

MP Ol. YMmenue camOCTOSTENBHO ONPEAENATh LETU

NEATEIBHOCTH M COCTAaBIATH IUIAHBI JCSATEIBbHOCTH;

I[IP6 1 CdopmMupoBaHHOCTH MPEACTABICHUN O
MECT€ XMMHUH B COBPEMEHHOW HAay4YHON KapTHUHE
MUpa; MOHUMAHUE POJIM XUMUU B (POPMUPOBAHUU
Kpyrozopa # (yHKIMOHAIBHONH TIPaMOTHOCTHU
YeJIOBEKA JJIs PEICHUS PAKTUYECKHUX 3a/a4;

[IP6 3 Bunagenne OCHOBHBIMH METOIAMHU
HAy4YHOTO ITO3HAHMWS, UCIOJb3YEMbIMU B XUMHH:

IPOTPaMMHOTO

0BECIICUCHYSL CaMOCTOSITENIbHO OCYIIECTBIISATh, KOHTPOJUPOBATH U | HAOJIOJICHUE, OITHCaHUE, U3MEpPEHUE,
KOPPEKTUPOBaTh JCSATENBHOCTh, MCIOJb30BaTh BCE | IKCIIEPUMEHT; YMEHHUE 00pabaThiBaTh, OOBICHATH
BO3MOKHBIE PECYPCHI JIJIsl JOCTHXKEHUS MMOCTABJICHHBIX | pe3yJIbTaThl MPOBEJACHHBIX ONBITOB W JI€JIATh
neaedl W peanM3aldd  IUTAHOB  JICSITENIBHOCTH; | BBIBOJBI, TOTOBHOCTh U CHOCOOHOCTh MPUMEHSTH
BBIOMpATh  YCIICIIHBIE CTPATETMUd B  PA3JIMYHBIX | METOJLI TO3HAHWS TPH PEIICHUH MPAKTHUYSCKUX
CUTYaIIUsIX 3a/1ad4;

IK 10.1. JIP  13. Ocosnaunbiii BeiOOp Oymymeii | [IP6 1 CdopMupoBaHHOCTh NpeACTaBICHUN O

OO0pabatbiBaTh npodeccunt u BO3MOXKHOCTEH peav3anyy | MECTe XUMHUM B COBPEMEHHOM HAay4YHON KapTHHE

CTaTHYCCKUI U | COOCTBEHHBIX JKM3HEHHBIX I[IIAHOB, OTHOIIECHHWE K | MUpa; MOHUMaHUE POJIM XUMHUHU B (DOPMHUPOBAHUU

JTUHAMUYCCKHM 1po()eCCHOHATBLHON IEATEIPHOCTH KaK BO3MOYKHOCTH | KpYro3opa U ()yHKIIMOHAIbHON

MH(OOPMALMOHHBIA | yyacTHss B PELICHUU JIMYHBLIX, OOIIECTBEHHBIX, | [PAMOTHOCTH YyeJ0BeKa IR pereHus

KOHTCHT. rOCYJIapCTBEHHBIX, OOIICHAITMOHAIBHBIX MPOOJIEM. PAKTUYCCKUX 3aa4,
MP 03. Bnagenue HaBbIKaMHU MO3HABATEIIBHOM, [IP6 3 Bnagenne OCHOBHBIMH  METOIAMHU

y4eOHO-UCCIIeI0BATEIhCKON U IPOSKTHON
JesITeIbHOCTH, HaBBIKAaMH pa3peleHus mpooiem;
CIIOCOOHOCTH ¥ TOTOBHOCTh K CAMOCTOSITEIbHOMY
IIOMCKY METOJIOB PELICHNUs PAKTUYECKUX 3a/a4,
MIPUMEHEHUIO PA3JINYHBIX METO/IOB

MO3HAHUS.B CO3/IJaHUU HOBOW 0a3bI MaTepUATBHON
KyJbTYpPBI, B pELICHUH INI00ATBHBIX MPoOieM
YCTOMYMBOI'O PA3BUTHS YEJIOBEYECTBA

HAYYHOTO TIO3HAHUS, WCIOIb3yeMBIMH B XHMUU:
HaOJII0ICHNE, OIMCaHue, U3MEpPEHHE,
HKCIIEPUMEHT; yYMEHHE 00padaTbIiBaTh, OOBICHSITDH
pe3yNbTaThl IMPOBEIEHHBIX ONBITOB M JIeJaTh
BBIBOJIbI; TOTOBHOCTh M CIIOCOOHOCTH MPHUMEHSTh
METOJIbl TMO3HAaHUS TMPHU PELICHUH MNPAKTUYECKUX
3ajau;

I[IP6 5 Bnagenue mpaBWIaMH  TEXHUKU
0€30MacCHOCTH IIPU HCIIOJIb30BAHUHM XUMHUYECKUX
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BCHICCTB,

I1K 10.2.
PazpabatbiBath
TEXHUYCCKHE
JTOKYMEHTBI JJ1s1
YIIPaBIICHUS
UHPOPMAITMOHHBIM
U pecypcaMu

JIP 09. I'0TOBHOCTB 1 CITOCOOHOCTH K 00pa30BaHMIO, B
TOM 4HuCJe caMOOOpa30BaHMIO, HAa MPOTSKEHUU BCEH
KU3HH; CO3HATEIbHOE OTHOIIEHUE K HENPEPHIBHOMY
00pa30BaHUIO Kak YCIIOBHIO yCTICUTHON
MpoQeCCUOHATTEHON M OOIIECTBEHHOM NESITeTLHOCTH.

MP Ol. YMmenue camOCTOSITENBHO ONPEAENATh LETU

JESATENbHOCTH M COCTaBIATH IUIAHBI JAESTEIbHOCTH;

CaMOCTOSTENIbHO OCYLIECTBIATh, KOHTPOJIUPOBAaTh U
KOPPEKTHPOBATh JEATENBHOCTh; HCIOJIb30BaTh BCE
BO3MOYKHBIE PECYPCHI JUISl JOCTUKEHUS TOCTABICHHBIX

ueﬂeﬁ n pcajin3alinn IIJTaHOB JCATCIIBHOCTH,
BI)I6I/IpaTI> YCIICMHBIC  CTPATCIrHM B PaA3JIMYHBIX
CUTyalusax

[IP6 3 BnageHue OCHOBHBIMA METOIAMU
HAy4YHOT'O TO3HAHMSI, UCITOIB3YEMBIMU B XUMUHU:
Ha0JII0/IeHNE, OTKCaHUE, U3MEpEHHeE,
AKCIIEPUMEHT; YMEHHE 00pabaThiBaTh, OOBSICHSITH
pe3yibTaThl TMPOBEACHHBIX OMNBITOB M JeNaTh
BBIBOJIbI; TOTOBHOCTh M CIIOCOOHOCThH MPUMEHSTH
METO/Bl TO3HAHMSI TPH PEHICHUU TMPAKTUYECKHUX
3ajay;

[IP6 5 Bnagenwe npaBuwiIaMH  TEXHUKU
0€30MacHOCTH NPH HMCIHOJb30BAaHUM XUMHUYECKUX
BEIIECTB;

I[MIP6 6 CdopMupoBaHHOCTL  COOCTBEHHOM
HNO3UIMM 1O OTHOIIEHHWIO K  XHUMHYECKOH
uH(popMaluu, HOJTy4yaeMoit u3 pa3HbIX
HCTOYHHUKOB
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2. CTPYKTYPA M COJIEP)KAHUE OBIIIEOBPA30BATEJIBHOM

JANCHUITVIMHBI «XUMUSA»

Buna yueOHoM padoThl

Oo0BeM B yacax

O0beM 00pazoBaTeILHOM MPOrPAMMBbI JUCHMILTHHBI 66
B T.4.

OcHoBHoOeE coiepkaHue 64
B T. U.:

TEOPETUYECKOE OOYyUCHHE 22
MPAKTUYECKUE 3aHATHUS 20
1a00paTOPHBIE 3aHATHUS 22
IIpodeccnoHATBLHO-OPUEHTHPOBAHHOE COAEPIKAHUE

(conep:xaHne NPUKJIATHOTO MOYJIs1) 6
B T. U.:

TEOPETUYECKOE O0yUCHHE 2
MPAKTUYECKUE 3aHATUS 2

I[Ipome:xxyTounas arrectamus (qudpepeHInpoBaHHBIN 3a4ET)
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2.2 TeMaTn4ecKUil IVIAH U COEePKAHUE YUeOHON JUCITUTIIAHBI

dopmupye
HaumenoBanme Conepkanue yueOHOro marepuaJa (0CHOBHOE U MPpodecCHOHAIBLHO- O0bem | Mble
pa3esioB U TeM | OpDMEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKUE 3aHATHS, IPUKJIAAHON MOy a1b YacoB | KOMIIETEH
10707
1 2 3 4
OcHoOBHOE coiepKaHue 66
Paznen 1. OCHOBBI CTPOEHMS BelIEeCTBA 6
OcHOBHOE coziepKaHuE 4
Teopetnueckoe oOyueHue 2
CoBpeMeHHasgs mMojenb CTpoeHUs aToMa. CHMBOJIWYECKHN SI3bIK XUMUHA. XUMHUYECKUU
AJIEMEHT. DJIeKTpoHHass KoHpuryparus atoma. Kiiaccudukanys XuMUYeCKUX JIEMEHTOB
Tema 1.1. (s-, p-, d-nnmementsl). BanmeHTHbIe 37€KTpPOHBI. BalleHTHOCTh. DIEKTpOHHAs MPUPOJIA 2
Crpoenue XUMHUUYECKOU CBA3U. DIIEKTPOOTPUIIATETLHOCTh. BUbl XUMHUECKOH CBSI3U (KOBaJICHTHAS,
aTOMOB WOHHAs, METAUTHICCKAsI, BOJOPOIHAS) U CITOCOOBI €€ 00pa30oBaHuUs
XHMHHCCKIX JlaGopaTopHbIe 3aHITHS 2 OK 01
AJIEMEHTOB U — — — —
npupoa Pemienuie 3ananuii Ha UCMOJIB30BAaHUE XUMUYECKOM CHMBOIIMKH 1 Ha3BaHUIi COE/MHEHMUI1
XUMITIECKOi M0 HOMEHKJIAType MEXIYyHapOJHOIO COK3a TEOPETUYECKOW M MPUKIATHON XUMHUHM U
CBS3H TPUBHAIBHBIX Ha3BaHUM JJI1 COCTABJICHUS XUMHUYECKHX (HOpPMYJT JABYXaTOMHBIX
coeMHEeHUN (OKCHIIOB, CYJIb(PUAOB, TUIPUIOB W T.II.) M JAPYIMX HEOPTaHUUECKHUX 5
COCIMHEHUMN OT/ICJIbHBIX KJIAaCCOB.
[IpakTHyeckue 3a/laHusl Ha YCTAHOBJICHUE CBSI3M MEXK]Iy CTPOCHHUEM aTOMOB XMMHUYECKUX
AJIEMEHTOB U TMEPUOJIUYECKUM HM3MEHEHHUEM CBOMCTB XUMHYECKUX DJIEMEHTOB M HX
COEMHEHUH B COOTBETCTBUH C MTOJI0KEHNUEM [leproanueckoi CUCTEMBL.
Tema 1.2. OCHOBHOE CO/Iep/KaHHe 2 OK 01
ITepuoanueckuii
3aKOH W IIpakTuyeckue 3aHATHS 2 OK 02
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tabmuma [[. 1.

MenneneeBa

[Tepuomnueckas cucrema xuMudeckux sneMmeHToB J[.1. MenneneeBa. Guznueckuit
CMBICIT

[Tepuonnueckoro 3akona J[.M. MeHneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB
XUMHUYECKUX DJIEMEHTOB, 0Opa3yeMbIX HMMH TPOCTBIX M CIIOXKHBIX BEIIECTB B
COOTBETCTBHM C TMOJIO)KEHUEM XHWMHYECKOTO sjeMeHTa B Ileproandeckoil cucreme.
MupoBo33peHueckoe U HaydyHoe 3HaudeHue [lepmommueckoro 3akona /.M. Menneneesa.
[Iporno3er .M. MenaeneeBa. OTKpbITHE HOBBIX XUMHUYECKHUX 3JIEMEHTOB. Pemenue
MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUN HA XAPAKTECPU3ALMIO XUMUYECKUX
AeMEHTOB «MeTtainyeckue / HeMEeTaJUIMUYEeCKUE CBOMCTBA, AJIEKTPOOTPUIIATEIIHLHOCTh
XAMHUYECKUX 3JIEMEHTOB B COOTBETCTBHUHM C X 3JIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B
MEPUOINYECKON CUCTEME XUMHUYECKUX 3eMeHTOB JI.11. MenneneeBa»

Pasznes 2. XumMu4ecKkue peakuum

Tema 2.1.
Twumer
XUMHYECKUX
peakuui

OcHoBHOE coacprkaHUuEC

Teopernueckoe o0yueHue

Knaccudukaiys v THIIBI XUMHYECKUX PEAKIMKN C y4aCcTHEM HEOPTraHMUECKUX BEIECTB.
CocrapieHue ypaBHEHUH peakIuii COeTMHCHUS, Pa3IOKCHUs, 3aMeIeHUs, 0OOMEHa, B T.4.
peaKLuil TOPEHUS, OKUCIICHHS- BOCCTAHOBIICHUSI.

YpaBHEHUST OKUCIEHUA-BOCCTAHOBJEHUS. CTeneHb OKUCIeHNs. OKUCIUTEND U
BOCCTAaHOBHTEIIb.

CocTaBiieHHE U YPAaBHUBAHHUE OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOAOM
ANEKTPOHHOTO OanaHca. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B IPUPOJIE,
MPOM3BOJCTBEHHBIX MPOILIECCAX U JKUZHEACATEIbHOCTH OPraHU3MOB

JlaGopaTopHble 3aHATHSA

KonnuectBeHHbIE OTHOLIEHUS B XUMUHU. OCHOBHBIE KOJIMYECTBEHHBIEC 3AKOHBI B XUMHH U
pacyeThl IO YPaBHEHUSIM XMMHUYECKUX peaklnil. MoJib Kak eIMHHIA KOJTUYECTBA
BellecTBa. MousipHas Macca. 3aKOHbI COXPAHEHUS MACChI U SHEPTUU. 3aKOH ABOTaJIpo.
Moutsipubliit 00beM ra30B. OTHOCUTENBHAS TJIOTHOCTD Ta30B. PacueTsl 0 ypaBHEHUAM
XUMHUYECKUX PEAKIIMH ¢ UCIIOJIb30BaHUEM MacChl, 00beMa (HOpMallbHbIE YCIIOBHUS) T'a30B,
KOJIM4YECTBA BEIIECTBA

OK 01
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Tema 2.2.
DIIEKTPOIUTHYE
CKast
JUCCOUALINS U
HMOHHBIN 0OMEH

OcHOBHOE coaepxaHue

Teopernueckoe o0yueHue

TCOpHH C-)JIGKTpOHHTH‘ICCKOﬁ JUuCConuralnmu. HoHsl. EHCKTPOHI/ITBI, HCOJICKTPOJINTHI.
PCaKHI/II/I noHHoro oomena. CocrtaBieHne peaKum”I WOHHOTO 0OMeHa IMIyTCM COCTABJICHUA
HNX IIOJHBIX W COKpPAIOCHHBIX HNOHHBIX ypaBHCHHﬁ. Kucia0THO-OCHOBHBIC PCaKInu.
3aIlaHI/IH Ha COCTaBJICHUC NOHHBIX peaKuHﬁ

OK 01
JlaGopaTtopHble 3aHATHA OK 04
JlabopaTopHas padoTa "TUIIBI XUMUYECKUX PEAKIUil".
HccnenoBanre TUIOB (MO COCTaBY M KOJIMYECTBY UCXOAHBIX M 0OPa3yIOMIMXCS BEILECTB)
U T[PU3HAKOB XUMHUYECKUX peakuuil. IIpoBenenue peakuuii WOHHOro oOOMEHa,
OIpEENIEHUE CPEbl BOJHBIX PACTBOPOB. 33/1aHUs HAa COCTaBJICHUE NOHHBIX PEaKIIH
KounTtpoibHasn
CrtpoeHue BelllecTBa U XUMUYECKHUE PEaKIIUU
padora 1
Paszgea 3. PacrBopbI
Tema 3.1. OCHOBHOE CO/Iep/KAHHE
[TonsiTue o
pactsopax IpakTH4ecKue 3aHATHSI
OK 01
PactBopenue kak (pusmko-xumuyeckuid npoiecc. PactBopsl. CiocoObl MPUTOTOBIEHUS OK 02
pactBopoB. PactBopumocTh. MaccoBasg 101 pacTBOpEeHHOro BemiectBa. (CMbICH O0KO07
[1K2.4

noKasarelis MpPeaeiabHO JOMYyCTUMOM KOHIIEHTPALMM M €ro HCIOJb30BaHHWE B OLICHKE
HKOJIOTHYECKOI 0€30M1acCHOCTH.

[TpaBuiia 3KOJOTHYECKH 1EI€CO00Pa3HOTO MOBEACHUS B OBITY U TPYAOBOM JNESTEIbHOCTH
B LIEJISIX COXPAHEHUsl CBOETO 3J0POBbS M OKPYXKAIOLIEH NPUPOJHON CPEJlbl; OMACHOCTh
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BO3J/ICMCTBUS HA KUBBIE OPTaHU3MBI OIIPEAECIICHHBIX BEILECTB.
Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACYETHBIX 33IaHUM HA PACTBOPHI,
UCIOJIb3yEMbIE B OBITOBOM U ITPOU3BOJICTBEHHON IEATEILHOCTH YEJIOBEKA

dhopMysiaMm HEOpraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB (YrapHbIi ra3, yriaeKUCIbIi
ras, aMMHaK, raiieHasi i3BeCTh, HeTallleHasi U3BECTh, MUThEBAs COJIa U IPYTHX): HA3bIBATh

Tema 3.2. JlabopaTopHble 3aHATHSA 2
Hccnenosanue | JlaGoparopHast pa6ota «[[pHTOTOBICHIE PACTBOPOBY.
CBOHCTB [IpuroToBieHNE pacTBOPOB 3aJaHHOW (MaccoBOM, %) KOHIIEHTpaluu (C TPAKTHKO- )
pacTBOPOB OpPUEHTUPOBAHHBIMH BOIIPOCAMM) U ONIPEIETIEHUE CPEIbl BOJHBIX PACTBOPOB.
Peuienue 3aa4 Ha MPUTOTOBIIEHUE PACTBOPOB
Paszpnea 4. CTtpoeHue U CBOMCTBA HEOPTraHMYECKHUX BELIECTB 16
OcHoBHOE coiepKaHue 4
Tema 4.1.
Knaccudukanus, | Teopermueckoe o0yueHue 2
HOMEHKJIATypa =
1 CTpOCHHE [Ipenmet Heopranuueckoit xumun. Knaccudukanus Heopranndeckux Beiect. [Ipocteie
HeOPraHMYeCKI1 U CJI0’KHBIE BeriecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCUIbI, TUIPOKCHU/IBI,
X BEIIECTB KHUCJIOTHI, COJIN). B3aUMOCBsI3b HEOPraHMUECKUX BEIIECTB. ATperaTHbIe COCTOSHUS
BemiecTBa. Kpucramnmyeckue u aMopgHbIe BelecTBa. TUIThI KPUCTALTUYECKUX PEIIETOK 5
(aToMHast, MOJIEKYJIIpHAsi, MOHHAS, METAJUTHYECKast). 3aBUCUMOCTb (PU3UYECKUX CBONCTB
BEILIECTBA OT TUNA KPUCTAIIMYECKOW PEIETKU. 3aBUCUMOCTh XUMHYECKON aKTUBHOCTHU
BEIIECTB OT BUJa XUMUYECKOMN CBSI3HU U TUIIA KPUCTAILNINUECKOU pemeTKU. [IpuanHbl
MHOT000pa3us BEIIECTB
IIpakTuyeckune 3aHATHS 2
HoMeHknaTypa HeOpraHM4eCKUX BEIIECTB: Ha3BaHHUE BEIIECTBA UCXOIS U3 UX
XUMUYECKON (OPMYJIBI HIIU COCTABJIICHUE XUMUYIECKON (POPMYIIBI UCXOS U3 HA3BAHMUSI OK 01
BemecTBa 1o MexayHapoaaon (MIOITAK) wiu TprBruanbHONW HOMEHKIATYpPE. ) OK 02
Perienne npakTuueckux 3aJaHuii Mo KiaccuuKalui, HOMEHKIAType U XUMHUYECKUM K2 4
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U COCTaBJISITH (POPMYJIbI XUMUYECKUX BEIIECTB, OMPEACIATh MPUHAIICKHOCTh K KJIaccy.
Wcrounnku xumudeckor nHGopMaruu (CpeacTB MaccoBoi nHpopmaiuu, ceth IHTepHET
u apyrue). [louck nudopmaiuu no Ha3BaHUAM, UAECHTU(UKATOPAM, CTPYKTYPHBIM
dhopmyam.

Tema 4.2.
dusuke-
XUMHYECKHUE
CBOMCTBaA
HEOpraHUYECKUX
BEIIIECTB

OcHOBHOE coaepxaHue

Teopernueckoe o0yueHue

Metamibl. O01ue pu3nvyecKkue u XuMHIecKre cBoicTBa MeTauioB. CriocoObl
MOJTY4YEHHUSI. 3HAUCHHE METAJUIOB U HEMETAJIOB B PUPOJE U )KU3HEICSITEIbHOCTH
yeJioBeKa U opraHu3MoB. Koppo3usi MeTaioB: BUIbI KOPPO3UH, CLIOCOOBI 3aIIUTHI
METAJUIOB OT KOPPO3UHU

Hewmeramibl. O6mue pusndyeckre 1 XUMHUYECKUE CBOMCTBA HEMETAIOB. TUTTHYHBIE
cBoiictBa HemeTawioB [V- VII rpynm. Knaccudukaius 1 HOMEHKIaTypa COSAMHEHU
HeMeTaJui0B. KpyroBopoThl OMOT€HHBIX JIEMEHTOB B MIPUPOJIE.

I[IpakTHyeckune 3aHATHS

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIECTB (OKCHUIOB,
TUAPOKCUJIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX
BEILECTB, BOAOPOJHBIX COEUHEHUH, BBICIIUX OKCUAOB U TUAPOKCH]IOB.

JlaGopaTopHble 3aHATHSA

JlaGoparopHas padota «CBoHCTBa METa/IIOBY. B3anmmoaeiicTBHEe METAIIIOB ¢ BOJIOH, a
TAKK€ C paCTBOPAMH COJIEU U PACTBOPAMU KUCJIOT. B3anmMoneincTBue CEpHOU U a30THOU
KHUCJIOT ¢ Mept0. COCTaBIEHUE YPAaBHEHUI XUMUYECKUX PEAKIIMM C y4aCTUEM MPOCTHIX U
CJI0’KHBIX HEOPraHMYECKHUX BEIIECTB: METAJUIOB U HEMETAJUIOB; OKCHJIOB METAJUIOB

JlaGopatopHas paboTta «XapakTep AUCCOLMALNN PA3TUIHBIX THAPOKCUIOB.
CocraBiieHUE YpaBHEHNN XUMAYECKUX PEAKIIUI C YHACTUEM ITPOCTBIX U CIOKHBIX
HEOPraHUYECKUX BEILECTB:, HEMETANIOB U aM(OTEPHBIX ITEMEHTOB; HEOPTraHUYECKUX
KHUCJIOT, OCHOBaHUI 1 aM()OTEPHBIX THIPOKCHUIOB; HEOPTAaHUYECKUX COJIEH,
XapaKTEPU3YOLIUX UX CBOMCTBA.

OK 01
OK 02
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HKOJIOTUYECKHU 1€JIECO00PA3HOrO MOBEACHUS B OBITY M TPYJIOBOM JIEATEIBHOCTH B LIETSAX
COXPAHEHMs CBOETO 37]0POBbs M OKPY’KAIOLIEH MPUPOIHOU CPEbI.
Pemienne npakTHKO-OpUEHTUPOBAHHBIX 3aJAHUM HAa IPUMEHEHUE npuHiuna Jle-

Tema 4.3. OcHOBHOe coaepxaHue
Nnentudukaius | JIaboparopHble 3aHATHSA
Heopranudecku | JJaboparopnas pabota «neHTrdukaims HeOpraHn4eCKUX BEIIECTBY.
X BCIICCTB Pentenue SKCHECPUMCHTAJIBHBIX 3aJa4 II0 XHMHYCCKHUM CBOMCTBAM METAUIOB H OK 01
HEMETAJUJIOB, 110 PACIIO3HABAHUIO U MOJYYEHHUIO COCTUHEHN METAIJIOB U HEMETAJLIOB. K24
W nenTudukaims HEOPraHMIECKUX BEIIECTB C UCTIOIB30BAHIEM UX (PH3UKO-XUMUICCKUX
CBOMCTB, XapaKTePHBIX Ka4eCTBEHHBIX peakinii. KauecTBeHHbIE peakiuu Ha Cyabdar-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHSI
KounTtposbnasn .
CBoiiCTBa HEOPTraHUUECKUX BEIIIECTB
pabora 2
Kunetnueckue u TepMOAMHAMUYECKUE 3aKOHOMEPHOCTH ITPOTEKAHUSI XUMUYECKUX
Paspgeua S. . 4
peakimit
OCHOBHOE COJIEpKAHUE 2
geMa 5.1 Teopernueckoe o0yueHue 2
X;;EI ?I(e:?;cnx CKOpOCTh peakiiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB: MPUPOJIBI PeArupyrOIINX
peakii. BEIIECTB, ~KOHUCHTPAUWM  PEarMpyIOUUX — BELIECTB, TEMIEPAaTyphl U - IUIOWaan
X MITICCKOE PEaKIMOHHON TMOBEPXHOCTU. TeruioBble A(PPEKThl XUMHUUYECKHX peakiuid. OK30- U
paBHOBECHE SHIOTEPMUYECKHE, PEaKL. ) 5
O6paTuMocTh peakiuii. XMMHUUYECKOE PaBHOBECHE U €r0 CMEIIICHUE MOJT AEHCTBUEM OK 01
pa3nuuHbIX (PaKTOPOB (KOHIIEHTpAIMs PEareHTOB UK MPOAYKTOB pEaKIlvy, 1aBJICHUE, OK 02
TeMrepaTypa) JUisl CO3JaHus ONTUMANIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX K 2.4
nporieccoB. [ Ipunnumn Jle [latense '
Jlaboparopnasi padora 2
JlabopaTtopHass pabota «CKOpPOCTb XMUMHUYECKUX peakinuil. CMeneHne XUMHUYECKOTO
paBHOBecus» PelieHne MpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHalu3 (PaKTOpPOB,
BIIMAIONIMX Ha WM3MEHEHUE CKOPOCTH XHWMHYECKON peakluuh, B T.4. C MO3UIMI )
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‘ [TaTenbe nyst HAXOXKACHUS HAITPABICHUS CMEILICHUS

IIpodeccuoHaILHO-OPHEHTHUPOBAHHOE CO/IEPKAHME (COEPKAHME MPUKIATHOTO MOTYJIs1)

Pa3nea 6. Xumusi B ObITY U IPOU3BOJICTBEHHOM €ATEJILHOCTH Y€eJI0BEKa
Xumwust B OBITY OCHOBHOE COIep/KAHHE OK 01
1 OK 02
NPOM3BONCTBEH Teopernueckoe o0yueHue OK 04
HOl Hosgeiimme 10CTXKEHN XUMUYECKOW HAYKU U XUMUYECKOM TEXHOJIOTHH. Pojib 0K 07
NeSTeIBHOCTH XUMHUH B 00€CIIEUEHUHN IKOJIOTHYECKOM, SHEPTeTUUECKON U MUIIEBOI 0€301MaCHOCTH, K 10.1.
JeIoBeEKa pa3BuTHU MeAuIHbBL. [IpaBuia novcka u aHanM3a XUMUYECKOU HH(MOpMAIUHU U3 K 10.2
Pa3IMYHBIX KICTOYHUKOB (Hay4yHas U y4eOHO-HAy4Hasl TUTEPATypa, CPEACTBA MAaCCOBOM
uHdopmaiuu, cetb MlHTEpHET)
IIpakTuyeckue 3aHATHS
[Tonck u aHAIN3 KEWCOB O MPUMEHEHUN XUMHUYECKUX BEHIECTB U TEXHOJIOTHM C YYETOM
Oynyuieit npodeccuoHaabHON NESITENPHOCTH MO TEMaM: KPacKu, UCTOYHUKHU DHEPTHUH,
OpraHUYeCcKue U MUHEPAJIbHbIC YA00pEHUs], IEKapCTBEHHbBIC BEIIECTBA, OBITOBAS XUMHUSI.
3amuTa: [IpencraBiienue pe3yabTaToOB pElICHUs KEHCOB B popMe MUHU-TOKIIAA C
Mpe3eHTaMen
Paznen 7. CrtpoeHue U CBOMCTBA OPraHUYeCKHUX BelleCTB 24
OcHoOBHOE coep:xaHue 4
Teopernueckoe o0yuenune
Tema 7.1. [TosiBnEeHKE U pa3BUTHE OPTaHUYECKON XMMUHU KaK HayKu. [IpenMeT opranndeckoi
Knaccuduranus | yyvpy. Mecto n 3HaueHne OpraHIYeCcKOil XMMHUK B CHCTEME €CTECTBEHHBIX Hayk. OK 01
,» CTPOCHHC 1 XUMHYECKOE CTPOCHHE KakK MOPSIOK COEIUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO HX IK2.6.
HOMCHKJIATYPA | gayrenTHOCTH. OCHOBHBIE IIOJIOKCHHS TEOPHH XHMHYECKOTO CTPOEHHS OPTraHWYEeCKHX 1K 2.4
OPraHuHCCKUX | coenunennit A.M. bBytinepoBa. VriiepoaHslii CKEJET OpPraHUYECKOW  MOJEKYJIBL.
BEILIECTB

3aBUCHUMOCTh CBOICTB BEIIECTB OT XWMHUYECKOIO CTPOCHHS MoJiekysl. M3omepus u
WU30MEPBI.

[Tonsarue o pyHKUMOHANBHOU Tpy1ine. Panukan. [IpuHiune! kiaccupukanuu
OpraHWYECKUX COEAUHEHNI. MexayHapo1Hasi HOMEHKJIATypa U PUHLIMIIbI
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HOMEHKJIATyphl OpraHnyeckux coeanHeHuil. [loustue 00 azorcomepxammx
COEIMHCHUSX, OMOTOTHIECKN aKTUBHBIX BEIECTBAX (YIIIEBOAX, KUPaAX, OTKaxX U Jap.),
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUSX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)

IIpakTu4eckue 3aHATHS

HomeHnkiaTypa opraHM4ecKuX COeIMHEHUM OT/ICNIbHBIX KJIACCOB (HACBIIICHHBIE,
HEHACBIIIICHHbIC U ApOMAaTUYECKUE YTIIEBOAOPO/Ibl, CHUPTHI, (PEHOJIbI, aJIbJICTHIbI,
KETOHBI, KApOOHOBBIE KUCIOTHI U JIp.) COCTaBIIEHUE MOJHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (POpPMYJI OPraHUUECKUX BEIIECTB OTAEIbHBIX KIACCOB, UCIIONb3YSI UX
Ha3BaHUA 110 CUCTEMATUYECKON U TPUBUAIbHON HOMEHKIATYpE (3TUJIEH, alleTUIIEH,
IIIMLEPUH, (PeHOo, (GopManbIeru, yKCyCHas KUCI0Ta, INHULIKH). PacueTsl npocreiiieit
(bopMyJIbl OPraHMYECKON MOJIEKYJIBI, HCXO/s U3 DJIIEMEHTHOT0 cocTana (B %)

Tema 7.2.
CBoiicTBa
OpraHUYECKUX
COCIMHEHUU

OcHOBHOe conep:xaHue

Teopernueckoe o0yyenune

- DU3MKO-XMMHUYECKUE CBOWCTBA OPraHUYECKUX COEAUHECHUN OTACJIBHBIX KJIACCOB
(ocobeHHOCTH KiTacCH(UKAIIMKA 1 HOMEHKJIATYPhl BHYTPHU KJ1acca; TOMOJIOTHYECKUH psil U
obmas ¢opmyna; n3omepus; GU3NUSCKUE CBOMCTBA; XMMHUYECKHE CBOMCTBA; CIOCOOBI
MOJTYYeHHUs): TpeIebHbIC YIIEeBOAOPOAbI (aJKaHbl u ITUKIIOAJIKaHBI). ['opeHHe MeTaHa
KaK OJIMH M3 OCHOBHBIX HCTOYHHUKOB TEIJIa B IPOMBINIICHHOCTH M ObITy. CBOMCTBa
MIPUPOJIHBIX YTJIEBOI0OPOI0B, HAXO0XKICHUE B IPUPOJIC U MPUMEHEHNE aJTKaHOB,;
- TpeaenbHbIE YTIIeBOIOPOIbI (aKaHbl ¢ IUKIOANKaHbl). 'opeHre MeTaHa Kak OJIUH W3
OCHOBHBIX HMCTOYHHUKOB TEIUIa B TPOMBIIUICHHOCTH W ObITy. CBOWCTBAa TPHPOIHBIX
YTJIEBOJOPOIOB, HAXOXK/EHNE B IPUPOJIE ¥ PUMCHCHHE aJIKAaHOB;

HETpeIeNbHbIC (aTKEeHBI, aTKUHBI M ATIKAUCHBI) K aPOMATHUECKHE YTIIEBOTOPO/IBI.
["openue anerniieHa Kak ICTOYHHUK BBICOKOTEMITEPATypPHOTO TUIAMEHH IS CBAPKH U
PE3KU METaNIOB

KHUCIIOPOJICOIEpIKALe COeIUHEHUS (CTUPTHI U (EHOIIbI, KapOOHOBBIE KUCIOTHI U
3¢upBbl, aNbAETUIBI U KETOHBI, )KUPBI, yIiieBoabl). [IpakTndyeckoe mpuMeHeHne
STUJICHTJIMKOJISL, TIIMLepHuHa, (peHona. [Ilpumenenue Gpopmanbaeruia, aeraibaeruia,
YKCYCHOM KHCJOTBI. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT. MoroIue cBoiicTBa

OK 01

OK 02

OK 04
[IK2.4
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MBbLJIa

IIpakTn4eckue 3aHATHS

CBolicTBa OPraHN4YEeCKMX COCUHEHUN OTJIENIbHBIX KJIAcCOB (TpUBUAIbHAS U
MEXIyHapoaHass HOMEHKIATypa, XUMUYECKHUE CBOMCTBA, CIOCOOBI IOJTYUYEHUS):
npeenbHble (aJKaHbl U IUKJIOAIKaHbl), HEMIPeeIbHbIC (AJIKEHbI, aIKUHBI U aJIKaUCHbI)

U apOMaTHUYECKUE YTIIEBOJOPO/IbI, CIIUPTHI U (PEHOIBI, KAPOOHOBBIE KUCIOTHI U 3PUPHI,
QJIbJIETUBI U KETOHBI, aMUHBI 1 aMUHOKHUCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COCIMHEHHS.
3aaHus Ha COCTABIICHUE YPAaBHEHUI XMMUYECKHUX PEAKIIUI C y4acTUEM OpPTraHUYECKUX
BEILECTB HA OCHOBAaHUU MX COCTaBa U CTPOEHUS

CocraBneHue cxeM peakluuid (B TOM YHCIIE M0 MPEAIOKEHHBIM LIENOYKaM MPEBPAILLEHUN),
XapaKTEPU3YIOUMX XUMHUYECKHUE CBOMCTBA OPraHUYECKHX COEIMHEHUN OTIEIbHBIX
KJIACCOB, CIOCOOBI WX TIOJY4YEHHS W Ha3BaHHWE OPraHMYECKUX COEJUHEHUH 10
TPUBHAIBHON WJIM MEXKIYHAPOIHON CUCTEMATUYECKON HOMEHKIIATYPE.

Pemenne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUI Ha CBOMCTBA
OpraHUYECKUX COCAUHEHUN OTIEIbHBIX KJIACCOB

JlaGopaTropnas padora

JlaGopatopnast pabota "lIpeBpailieHusi OpPraHMYECKUX BEIIECTB MNP HarpeBaHuu'.
[Tosrydenue >TuICHAa U U3yYECHUE €r0 CBOMCTB. MoaenpoBaHue MOJIEKYJT U XUMUYECKUX
MpeBpaIleHU Ha TPUMEPE dTaHa, STUIICHA, alleTUIICHA U JIp.

Jlaboparopnas pabota. «CBoiicTBa criupToB» M3ydeHue pacTBOPUMOCTH CIUPTOB B
Boje. OKHUCIEHME CHUPTOB pA3IMYHOIO CTPOEHUS XPOMOBOM cMmechio. IlomydeHue
TuaTHIIOBOTO 3dupa. [lonydenue riuiepara Mmeu.

JlaGoparopHas pabota «CBolcTBa KapOOHOBBIX KHCJIOT». PacTBOpUMOCTH pa3IMYHBIX
KapOOHOBBIX KHUCJIOT B Bojae. B3aumojeilcTBue YKCYCHOW KHCIOTBI € MeETaJUIaMHU.
[Tosrydenue n30amMuII0BOro 3(hrpa YKCYyCHOU KUCIOTHI

Tema 7.3.
Nnentudukarm
sl OpTaHUYECKHUX
BEILIECTB, UX

OCHOBHOE COJIEpKAHUE

TeopeTtnueckoe oOydeHue

BI/IOOPFaHI/I‘ICCKI/IC COCAHNHCHHUA. HpI/IMCHCHI/Ie 1 OMoJIoruyecKkas POJIb YIJIICBOJOB.

OK 01
OK 02
OK 04
[IK 2.4
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3HA4YCHUE U
MIPUMEHEHUE B
OBITOBOH U
MIPOU3BOJICTBEH
HOM
NESITEIILHOCTH
YyeJI0BEKa

OxkwucreHue yrieBoJI0B - HCTOUYHUK YHEPTHUHU KHUBBIX OpraHu3mMoB. O0J1acTH MpUMEHEHUS
amuHOKHUCTOT. [IpeBpamienns 0emkoB Uiy B opranu3me. buomornueckue GyHKITUN
0enkoB. bruomornueckue QyHKIIUN KUPOB. PoIb OpraHrdecKoil XUMUU B PEIICHUH
npo0JieM MUIEeBOM 0€3011aCHOCTH

HpaKaneCKne 3aHATUA

Ponb OpFaHquCKOﬁ XHWMHH B PCIICHUHN Hp06JICM C-)HepFeTI/I‘-ICCKOﬁ 6G3OHaCHOCTI/I, B
Pa3BUTHHU MCIUIHNHBI, CO3JAHNHN HOBBIX MATCPHUAJIOB, HOBBIX HCTOYHHUKOB YHCPIUU
(aJIBTepHaTI/IBHBIG HCTOYHHUKH SHCPT I/II/I) OmnacHocTb BOBI[CI\/'ICTBI/IH Ha KUBBIC OPIraHU3MBbI
OpPraHNYCCKHUX BCIICCTB OTACIBHBIX KJIIACCOB (yrHeBOI[OPOIIBI, CIIUPTHI, q)eHOJ'IBI,
XJIOPOPraHUYICCKUC IIPOU3BOIHBIC, AJIbACTHUIABI 1 I[p.), CMBICJ ITOKA3aTCJId ITPCACIIBHO
HOHYCTHMOﬁ KOHIOCHTPpAI1

JlaGopatopHbIe 3aHATHUS

JlaGoparopnas pabota: "HWneHTudukanus OpraHUYECKUX COCAMHEHHH OTJIEIbHBIX
KiaccoB"

N nentudukaius opraHMueCKux COCTMHEHUH OTICIbHBIX KIIaCCOB (Ha MPUMEPE
abJACTHIOB, KpaxMaia, YKCyCHOM KHUCIIOThI, OEJIKOB H T.I1.) C UCIIOJIb30BaHUEM UX
(U3UKO-XUMUUYECKUX CBOMCTB M XapaKTEPHBIX KAYECTBEHHBIX peakiuil. Jlenaryparus
Oenka pu HarpeBaHuu. [[BeTHbIE peakinu 0enKkoB. BOZHUKHOBEHHNE aHATUTHYECKOTO
CUTHAJIA C TOYKH 3PEHUS XUMUUYECKHUX MPOLECCOB MPU MPOTEKAHUU KAaUECTBEHHOM
peaKIu, MO3BOJISIONICH HASHTU(PUITIPOBATH MPEIJIOKEHHBIC OPTaHNYCCKHUE BEIIISCTBA

KonTponbsHas
pabora 3

CrtpyKTypa 1 CBOMCTBAa OPTaHUYECKUX BEILIECTB

IIpome:xxyTouHas aTrecTanms o Jucuuivinie ( xudpepeHupoBaHHBIN 3a4€T)

Bcero

68
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3. YCJOBUS PEAJIN3AIIMA ITPOT'PAMMBI YYEBHOM
JANCHUITINHBI
3.1. TpeOoBanussi K MHHMMAJIBLHOMY  MAaTEePHAJIbHO-TEXHUYECKOMY
ol0ecrneyeHuI0

Jlst peanu3anuy MPOTpaMMBbl TUCIUILIAHBI JTOJDKHBI OBITH TIPEIYCMOTPEHBI
CJIeIyIOIME CrelMaIbHbIe MOMENIECHUS: yUeOHbII KaOMHET XUMHUH

O6opynoBanne y4eOHOro Ka0uHeTa (HArJISIAHBIE MOCOOMS): HAOOPHI
IapOCTEP>KHEBBIX MOJENIEH MOJEKYJd, MOJEIN KPUCTAUIMYECKUX PEIIETOK,
KOJUIEKIIUU TOJIMMEPOB; KOJUICKIIMS TOPHBIX TOPOJA M MHUHEpaioB, Tabiauia
MenneneeBa, yueOHble (GUIbMBI, TUPPOBBIE 0OPA30BATEIBHBIE PECYPCHI.

Texnuyeckue cpeacrsa o00y4eHHMsl: KOMIIBIOTEp C  YCTPOMCTBAMH
BOCIIPOM3BEACHUS 3BYKa, IMPUHTEP, MYJIbTUMEANA-IIPOCKTOP C  SKPaHOM,
MYJIbTUMEAHIHAS T0CKA, YKa3Ka-MIPE3EHTEP JJIs TPE3CHTALUN.

O6opynoBanne 1a00paTopuu U padOYUX MeCT JA00PATOPUH: MEH3YDPKHU,
MUTNETKU-KANEIbHULIBI, TEPMOMETPHI, (UILTpOBajIbHAs OyMara, MNPOMBIBAJIKH,
CTEKJIIHHbIE TPOOUPKH, PE3WHOBbIE NPOOKH, (QOHAPUKH, HAOOP pPEAKTHUBOB,
CTEKJISIHHBIE TAJOYKH, IITATUBBI JUIsi MPOOUPOK; MEPHBIC IWJIMHJIPHI, BOPOHKHU
CTEKJISIHHbIE, BOPOHKU JAeiuTeNbHbIe UuauHapuyeckue (50-100 mit), cTymku ¢
nectukoM, (aphopoBbie YalllKH, MUHIETHI, (UIBTPHl OyMa)KHbIE, BaTa, Mapis,
YacOBbIE CTEKJA, AJICKTPOIUIMTKH, JIAOOPATOPHBIE IITATUBBI, CIUPTOBBIE TOPEIIKH,
CIIUYKH, PUOOP JIJIsl TOTYUYEHHUs Ta30B (WM MPOOUpPKa C Ta300TBOIHOM TPYOKOIA),
JiepKaTenu IS MPOOUPOK, CKISIHKU JUIsl XpPaHEHWs PEaKTHBOB, pa3aaTOYHbIC
noTku; xumuueckue crakansl (50, 100 u 200 mi); mnarenu; NUHIETHI, TUTEIbHBIC
UM, CEKYHIOMEPHI (TaliMephl), MepHble TIpoOoupku (Ha 10-20 mi) u MepHbIe
KoJIObl (25, 50, 100 u 200 mnu), BoastHast OaHs (WM TEPMOCTAT), CTEKJISIHHbBIC
MaJouKH; KOHWYECKHe KoJIObI 1yisi tutpoBanus (50 u 100 mu1); MHAUKATOpHBIC
MOJOCKKW il onpeneienuss pH u  craHgapTHas WHIMKATOpHAas IIKaJa;
yHUBEpCaIbHbIA UHIMKATOP; numneTku Ha 1, 10, 50 ma (wnm no3aropst Ha 1, 5 u 10
MJI), OIOpETKH [JIsi TUTPOBaHUS, MeauiMHCKue Immmpuibl Ha 100-150 wmo,
7a00paTOpHBIE W/WUIU aHATUTUYECKUE BeChl, pH-MeTphl, CylmIuIbHbIN mIKad, U Jp.
nabopaTopHOe 000pyAOBaHHE.

3.2. HNudopmaunoHHoe obecrieueHnEe PeaaTu3aly NPorpaMmmbl

OCHOBHBIEC UCTOYHUKH:

1. Ta6puensn O.C. Xumus. 10 knacc. YrayOneHHslid ypoBeHs: yueonuk / O. C.

INa6puensn, U. I'. Octpoymos, C. A. Cnaakos. - [Ipocsemienue, 2022. — 399
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2. Xwuwmwus. 11 xnace. Yrnyonenusii ypoenb: yaeoHuk / O. C. I'abpuensn, U. T
Octpoymos, C. A. Cnankos, A. H. JIéBkuH. - [IpocBemenue, 2022, — 432
JlonoiHUTEe IbHbIE HCTOYHUKH:

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

http://znanium.com — IBC «3Hanmym»

http://e.Jlanbook.com — DBC «JIaHb»
http://ebs.rgazu.ru — IBC «AgriLib»

4. KOHTPOJIb U OIEHKA PE3YJIBTATOB OCBOEHMUS yuyeoHoit
JANCIUIIIMHBI

KoHTposilb W oOLeHKa  pe3ylbTaToB  OOYy4YEHHs  OCYIIECTBIISIETCS
IpenojaBaTesieM B  MPOLECCE MPOBEACHUS  MPAKTUYECKUX  3aHATUA U
7a00paTOPHBIX PadOT, TECTHUPOBAHUS, a TAKXKE BBHIMOJHEHUS OOYUYaIOIIMMUCS
UHIVMBUYAIbHBIX 3a/IaHUi, TPOEKTOB, HccieAoBaHuil. Pe3ynbrartel oO0ydeHus
OTIPEIENISIOT, YTO O0ydaroluecs MOJDKHBI 3HaTh, IOHUMATh U JIEMOHCTPUPOBATH
0 3aBEPUICHUU U3YUECHUS TUCLMIUIAHBI.

st hopmupoBaHusi, KOHTPOJS U OIIEHKU PE3yJbTAaTOB OCBOCHUS YUCOHOU
JTUCLUIUIMHBI UCTIONB3YETCS CUCTEMA OLEHOYHBIX MEPONPUITHI, MPEICTABISAIOIIAS
co0Ol KOMILJIEKC YYEOHBIX MEPONPHUATUN, COTJIACOBAHHBIX C pe3yJbTaTaMu
o0yuenuss u cdopmyiaupoBaHHeix ¢ ydyetom @OI'OC COO (mpeaMeTHbie
pe3yabTaThl o aucuurinae) u GI'OC CIIO.

OK/ Mopnyas/Pa

Pe3yabTaTt 00yyeHus THNBI OLEHOYHBIX MEPONIPUATH A
IIK ppea/Tema M M I ponp

[ | OcHoBHOE conep:kanue

! Paspen 1. dopmMyIMpPOBATH
OCHOBBI pMy.THp
0a30BbIC MOHATHA U
CTPOEHUs
3aKOHBI XMMHUHU
BellecTBa

1. Tect «CTpoeHHE aTOMOB XUMHUYECKUX

1 | OK (Crpoenue CocTaBnaTh XUMHUYECKHE .
AJIEMEHTOB U MIPUPOJIa XMMUYECKOM CBSA3M.

. | 01 JatomoB (hopMyJIBI COEMHEHHH B

1 XHMHYECKMX | COOTBETCTBHHE CO 2. 33)13‘—11/1 Ha COCTaBJICHUC XI/IMI/ILIGEJKI/IX
 TEMEHTOB 1| CTEMEHBIO OKHCTOHIS (bopMyI1 IBYyXaTOMHBIX CO€IMHEHUH (OKCHIOB,
npupona XMUMHUYECKHX 3JIEMEHTOB, CyJIb (M08, THADHIIOB M T.IL.). .
HIMIT9eCKOf | HCXOJIS M3 BANEHTHOCTH 1 3.3amaHus HA MCTIOMB30BAHHME XUMUMECKOH
N SIIEK TPOOTPHIATENbHOCTY | CAMBOTHKM M HASBAHUH COSUHEHMI 10

HOMEHKJIATyPE MEXIyHapOAHOIO COK03a
TEOPETUYECKON U NPUKIIATHON XUMUH U
TPUBUAJIBHBIX HA3BAHUU JJIS1 COCTABIICHUS
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http://lib.bsaa.edu.ru/
http://znanium.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/

XUMUYECKHX (DOPMYIT TBYXaTOMHBIX
coeMHeHUH (OKCUIOB, CYNb(HUIOB, TUAPUIOB
U T.11.) ¥ PYTUX HEOPTaHUYECKUX COSTUHEHUI
OTJICIIBHEIX KJIACCOB
JlaGopaTopHas pabora
1 | OK [Meprommuec 1. TUGCT «Mertamnyeckue / HEMeTaUIMYECKHUE
101 kit saxom CBOMCTBA, AIEKTPOOTPULIATEIHLHOCTD U
2 | oK frabmmma CPOJICTBO K DJIEKTPOHY XUMHUUYECKUX
0 LU XapakTepu3oBarTh 3JIECMCHTOB B COOTBETCTBHE C UX 3neKTp0HHHvM
Meteneesa XHUMHYECKHE DJIEMCHTEI B CTPOEHUEM U TOJIOKEHUEM B MEPUOINYECKOM
COOTBETCTBUH C UX CUCTEME XMMHYECKUX deMeHTOB J[.1.
IIOJIOJKCHUEM B Menneneenay.
MEePUOINYECKOMN CUCTEME 2. IlpakTuyeckue 3a/laHusl HA YCTaHOBJICHUE
XAMUYCCKHUX DJIEMECHTOB CBSI3U MEXK]ly CTPOEHUEM aTOMOB XMUMHYECKHUX
.. Menneneesa 3JIEMEHTOB U NIEPUOAUYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKHX DJIEMECHTOB U MX
COCJIMHCHUI B COOTBETCTBHH C ITOJIOKCHUEM
[Tepuoauueckoii cucreme.
[IpakTUKO-OpUEHTUPOBAHHBIEC TEOPETUUECKUE
3a/IaHMs] Ha XapaKTEePU3ALNI0 XUMUYECKUX
3JEMEHTOB: «MeTtamnueckue /
HeMeTaJlJIMYeCKIe CBOMCTBA,
AIEKTPOOTPHUIIATEIILHOCTD U CPOJICTBO K
ANIEKTPOHY XMMHUYECKUX DJIEMEHTOB B
COOTBETCTBUE C X AJIEKTPOHHBIM CTPOCHHUEM U
MOJIOKEHUEM B MIEPUOAMUECKON CUCTEME
xuMu4deckux saemenToB .M. MenneneeBay»
2 ; ?;i‘;ﬁ eZC.KI/I XapakrepusoBath THIIBI | KoHTpoabHasi pagoTa «CTpoeHue BeliecTsa
e peakuumu XMMHUYE€CKUX peaKIH H XMMHYEeCKHe peaKun»
b1 | OK [Tums: CocTaBsTh peaimm 1. 3az[arvm Ha COCTaBJICHNE YPaBHEHUM

01 XMMUYECKHX | COETMHEHUS, PA3TI0KEHU, PCaKIH.

OK [peaKiui 0GMeHa, 3aMeIICHS, - COEJIMHEHMS, 3aMEILECHHU, Pa3IOKEHHS,

04 OKHUCJIUTEIHHO- obmena; .
BOCCTAHOBHTEIIBHBIE - OKHUCJIMTEJIbHOBOCCTAHOBUTEIbHBIX PEAKIINI
peaxm C UCIOJIb30BAHUEM METOa SJIEKTPOHHOTO

Oananca.
2. 3a1auu Ha pacyeT Macchl BEIIECTBA WM
00BEMa ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIIIeCTBa, Macce Wi 00bEMY OTHOTO U3
YYaCTBYIOIINX B PEAKITUH BEIIECTB; PACUETHI
Macchl (00bEMa, KOJIMUECTBA BEIIECTBA)
MPOIYKTOB PEAKIINH, €CITU OJIHO U3 BEIIECTB
HMEET
b9 Drextporut | COCTABATS YPABHEHHS 1. 3agaHug Ha C(iCTaBJ'ICHI/IC MOJIEKYJISIPHBIX U
decKas T y— HOHHBIX pSaKum/I (i y4acTHEM KHUCJTIOT,
ccoLmaly | HOHHOTO O6MeHa ¢ OCHOBaHUH U COJIEH, YCTAaHOBJIEHNE U3MEHEHUS
s 1 MIOHHBIN | y4acTHEM KHCJIOTHOCTH Cpe/bl "
oGMeH HEOPTAHHUECKHX BEI[ECTB 2. Ha6ovp"aTopHa;1 pabota "Turbl XUMHYECKUX
peaxkuui
3 Pa3nmes 6. HccaenoBaTh HCTHHHEIE
PacTBOpbI | pacTBOPBHI € 33JaHHBIMHU
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XapaKTepUCTHKAMH

OK

3 ol [Tonstre o | Pa3nuuaTh UCTHHHBIE 1. 3aaumn HAa IPUTOTOBIICHUE PACTBOPOB.
- | oK pacTBopax | pacTBOPEI 2. [IpakTHKO-OPHUEHTUPOBAHHBIE PACUCTHBIC
1 0 3aJlaHus Ha TUCIEPCHBIE CUCTEMBI,
TIK UCIIOJIb3YEMbIC B OBITOBOW U
24 MIPOM3BOJICTBEHHOMN JIEATEIBHOCTH YEJIOBEKA
OK "
3 01 Wccnenosa JlaboparopHuas pabota "IIpurorosienue
| o e UccnenoaTh GH3HKO- pacTBopoB"
2 04 CBOICTB XHMHYECKHUE CBOMCTBA
[PaCTBOPOB | HCTUHHBIX PACTBOPOB
IK
24
Pa3znea 4. .
4 C A HUccaenoBatsb crpoenue u | KontposabHas padora «CBoiicTBa
TPOeHHE U .
P cBoOiicTBa HEOPraHUYeCKUX BelIeCTB
cBOiiCTBa
HEOPraHUYeCcKUX
HeopraHuye
BelllecTB
CKUX
BellecTB
K 1. Tect «Homenknar 1 Ha3BaHU
4.1 (0)1 Krnaccuduka | Knaccudunmponars cc OMCHKIIATYpa 1 HA3BAHHIC
s, HEOPraHWIECKHE HEOPraHMMECKHX BEILECTB HCXO/IA U3 UX
[1K XUMHYECKON MYJIbI HJT COCTABJICHU
5 4 [FOMEHKIATY BEILIECTBA B COOTBETCTBUU ccKon (opmyueI mTH CoCTaBIEHHE
A bau ¢ HX CTPOCHHEM XUMHUYECKOH (popmyIabl HCXOJLA M3 HA3BAHH
BEIIIECTBA 110 MEXKTYHAPOHOU WUITH
CTpOCHHE n . AyHapOAL
TPUBUAIBHON HOMEHKIIATYpe».
HEOpraH1uyec .
2. 3ajauu HA pacyeT MacCOBOM 0 (MacChl)
KHX BEIIECTB
XHUMHYECKOT0 dJIEMEHTa (COeTMHEHNs) B
MOJIEKYJIe (CMeCH).
3. [IpakTudeckue 3aaHus MO K1accu(DUKAIIHH,
HOMEHKJIAType U XUMHUUYECKUM (HopMyTiaM
HEOPTraHUYECKHUX BEIIECTB Pa3TUYHBIX KJIACCOB.
4. [IpakTudeckue 3a1aHus Ha ONpe/IeTICHIE
XUMHUYECKOW aKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BHJIa XUMHUUECKOH CBSI3U U THIIA
KPUCTAJUIMYECKOU PEIIETKH
49 001K DU3HKO- 1. Tect «OcobennoOCTH XUMHECKUX CBOHCTB
KCHUJIOB, KUCIIOT, OCHOBaHUMN, aM(pOTEPHBIX
OK XUMHUYECKHE | Y cTaHaBIMBaTh OKCHIOB, KMCIIOT, OCUO , amporep
. THJIPOKCHJIOB U COJICH».
0 CBOHCTBA 3aBUCHUMOCTH (PU3HUKO- 3 AP A .
9 a/laHus HA COCTaBJICHHUE YPaBHEHUU
HEOPTaHUYEC| XUMHUYCCKHX CBOWCTB a yp

KX BCIILIECTB

HEOpPraHUYECKUX BELIECTB
OT CTPOCHUA aTOMOB U
MOJIEKYJI, a TAKXK€E THIIA
KpUCTAJTINYECKON
peureTku

XUMHYECKHX PEaKIUi ¢ y4acTHEM MPOCTHIX U
CJIO’KHBIX HEOPTaHMUECKUX BEIECTB: OKCUIIOB
METAJUIOB, HEMETAJIOB M aM(pOTEPHBIX
HIIEMEHTOB;

HEOPraHMYECKUX KUCIOT, OCHOBAaHUN U
aM(OTEPHBIX THIPOKCHIOB, HEOPTAHUYECKIX
COJIeH, XapaKTepU3yIOIUX UX CBOWCTBA U
CIOCOOBI OJTyYEHUSI.

2. JlaGopatopHas pabota «CBoiicTBa
METaJJIOBY.

3. JlaGopatopHast pabota «Xapakrep
JVICCOIIMALINY PA3IMYHBIX THAPOKCHIOBY.

28




BJIUSIHUEC U3MCHEHUS
KOHUEHTPALIMH BEIIECTB,
peaKuuu cpesbl U
TeMIepaTypbl Ha
CMEIIIEHUE XUMHUYISCKOTI0
paBHOBECHS

4.3 | OK [Unentuduka Mccnenosars 1. TIpaKTUKO-OPUEHTUPOBAHHBIE 3aaHUS 110
01 |ums KAUECTBEHHBIE PEAKIIUH COCTABJICHHIO XMMMYECKHMX PEAKIHH C
OK HCOPraHn4eC| HCOPraHM4ICCKUX BCIICCTB Yy4aCTUEM HEOPTraHUYECKUX BEILECTB,
(02 |KHX BCILECTB UCIOJIb3YEMBIX JJISl UX UACHTHU(PHUKAIIH.
OK 2.JIaboparopHnas padota: "MaenTuduxanus
04 HEOPraHWYECKUX BelecTB"
5 Pazpea 5. XapakTepu3zoBaThb

Kunerntec BJIMSIHHE Pa3JIHYHBIX

KHe U

E— ¢akropoB Ha

pPaBHOBeCHE M CKOPOCTH

ral::(l)ilc(l)(n?:pn XHUMHYECKHX peaKkuui

0CTH

MPOTEKAHH

51

XUMHUYECKHU

X peaxkuuit
OK_ (Cropocs XapakTepHu3oBaTh IIpakTHKO-OPUEHTUPOBAHHBIE TEOPETUUECKUE
01 |kumvpraecky | BUUAHAC KOHICHTPALMK 3aJaHus Ha aHaau3 (GaKTOPOB, BIUSIOMIUX HA
OK |x peakiii. pearupyoIyx BeIeCTB 1 | U3MEHEHUE CKOPOCTH XUMHUYECKOM peakLuu.
02 [Xinmuecko | TEMIEPATYPBI Ha CKOPOCTH | TIpakTHKOOPHEHTHPOBAHHBIC 3a/[aHMs HA
K e XUMUYECKUX PEAKLUN npuMeHeHne npuHnuna Jle- [larense mis
24 |pasHoBecHe XapakTepu3oBaTh HAaXO0’KJICHUS HAIPABJICHUS CMEILIEHUS

paBHOBECHSI XHMHUYECKOHN PEAKIIUU 1 aHATN3
(aKTOpOB, BIMSIONINX HA CMEILICHHUE
XUMHUYECKOT'O PABHOBECHUS

Jlabopartopnast pabota «CKopoCTh
XUMUYECKHUX peakiuid. CMerieHne
XUMHUYECKOTO PABHOBECHSI

II

6. IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHME (COAeP:KAHNE PHKIIATHOTO MOILYJIs1)

6 Paznea 6. OueHNBATh MoCIeNCTRHs | SAUATA Keiica (¢ yueTom Oyxymei
XuMus B GLITOBOM N npodeccuoHAILHOM 1eATeJILHOCTH)
ObITY 1 NPOU3BOACTBEHHOM
MPOM3BOICT | qesirerbHOCTH YeI0BEKA
BEHHOU C MO3HINHIA
AICHTENILHOC | 5100 10rHaecKoi
™ 0e30macHOCTH
yesi0BeKa
OK
Xumus B OrneHuBaTh MOCEACTBUS . . .
01 . Keiic (¢ yuetom Oynymieii mpodeccruoHanbHON
OBITY U OBITOBOM U
OK . JeSITeIbHOCTH)
[TPOU3BOJICTB| MTPOU3BOICTBEHHOM .
02 N Bo3MOXHBIE TEMBI KEWCOB:
CHHOM TEeSITeTbHOCTH YEJIOBEKa C
OK o 9 1. Opranudeckue U MUHEPATbHBIEC YIOOPEHHUS.
NEeSITeTBbHOCT | TTO3UITUH KOJIOTHIECKOU .
04 [IpuMeHsieMblIe B CEBCKOM XO35HCTBE.
1 4eyoBeKka | 0e30macHOCTH
OK 2. JIekapcTBa Ha OCHOBE PACTUTEIBHBIX
07 IIPENapaToB
IK 3. Moronue cpecTBa Ha HaTypajabHOU
10.1 OCHOBE.
IK
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10.2

~ Pa3zmen 7.
Ctpoenne u| HcciiegoBars cTpoeHue 1
CBOIiCTBA CBOIICTBA OPraHNYeCKUX Kourpoarnast padora «Crpoenue u
opraHmueck| Bemecrs CBOIICTBA OPraHUYeCKHX BelleCTB»
HX BELECTB
71 OK Kiraccudura| Kiaccnbuimposats 1. 3aganusa Ha COCTaBJ'IeHI/If Ha3BaHUU §
01 s, OPTAHHUECKHE BENIECTRA B OpraHNYECKHUX coe;mvHeHm/I 110 TpI/IBI/IaJIvaOI/I
[IK lcTpoerne 1 | cooTeTcTMM ¢ HX WJTH MEXKIYHAPOIHOW CUCTEMATHYCCKOM
24 HOMCHKJIATY | CTPOCHHUEM HOMCHICIATYpe.
* oa 2. 3a7aHns Ha COCTaBJICHUE ITOJIHBIX U
oprammueck COKPAIICHHBIX CTPYKTYPHBIX POPMYJIT
/X BEIIECTB OpPraHMYECKHX BEIECTB OTICIIBHBIX KJIACCOB.
3. 3aauM Ha OIpeieIeHHE TPOCTENIIEN
(bOpMYJIBI OPTaHIUYECKON MOJICKYIIBI, UCXOIS U3
AJIEMEHTHOTO cocTana (B %)
75 | OK [Croiicrsa Y CTAHABIIBATE 1. 3aiaHus Ha COCTABJICHUE ypaBHEHUN
XAMHYECKHAX PEAKIIUI C yYacTUEM
01  |opraHMYecK | 3aBUCHUMOCTb (PHU3HKO- peakn y
OK  hix XHMUUCCKIX CBONCTE OpPraHWYECKHUX BEIIECTB HA OCHOBAHHUH UX
N COCTaBa U CTPOCHHS.
02  |coequHEHHI | OPraHUYECKHX BEIIECTB OT .
OK CTPOCHHS MOTIEKYIT 2. 3a/1aHus HA COCTABJICHHUE YPABHCHHIA
04 XHUMHAYECKHX PEaKIUi, WILTIOCTPUPYIOIINAX
K XUMHYECKHUE CBOMCTBA C yUETOM MEXaHH3MOB
24 MPOTEKAHHUS TaHHBIX PEaKIIUi ¥ TeHeTHYECKOU
) CBSI3M OPTaHUYECKUX BEIIECTB Pa3HBIX
KJIACCOB.
3. PacuetHble 3a1a4¥ 110 ypaBHEHUSIM peakIuii
C y4acTHeM OpraHMYeCKHX BEIIECTB.
4, JJaboparopHas pabota "lIpeBparienus
OpraHMYECKUX BEIIECTB P HArpeBaHUU"
5. JJaboparopHast pabora. «CBoicCTBa
CIIPTOB»
6. JJaboparopnas pabota «CBoricTBa
KapOOHOBBIX KHCIIOT»
7.3 OK Wnentudukal Mccnenosats
~ 101 1. [IpakTHKO-OPUCHTUPOBAHHBIE 33 JTAHUS IO
OK LA Ka9CCTEBCHHRIC PCAKITHH COCTaBJICHUIO XHUMHUYECKHUX PEAKIIHH C
op |OPTaHHMHCCK | OpraHMHCCKHX y4acTHEM OPTaHUYECKUX BEIECTB, B T.U.
OK MX BCILICCTB, | COCIMHCHUN OTACIBHBIX UCIIOJIB3YEMBIX JIJISt X MIAEHTH(OUKALUY B
X 3HAUCHUC| KIIAaCCOB OBITY ¥ IPOMBIIIIEHHOCTH.
04 y
MK u 2.JIabopartopHas pabota: "M nentudukanus
5 4 [MPMMCHCHHC OPraHMYeCKHMX COEIMHEHHMH OTAENbHBIX
B OLITOBOH U KI1accoB"
MTPOU3BOJICTB
CHHOM
EeATENFHOCT
U 4eJIOBEKA
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