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1. O0mas xapakTepucTuka padoueii mporpaMMsbl 0011e00pa3oBaTeJIbHOM
TUCHUILTHHBI « XHUMMI»

1.1. MecTo AMCUMIUIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTe/bHOM
NpOrpaMMmabl:

O6mieoOpazoBaTenbHas JTUCHUIUIMHA «XHUMUS» SIBISETCS 00s3aTeIbHOM
4acThlo 001Ie00pa30BaTENBHOTO IIMKJIAa OCHOBHOM 00pa3oBaTEIbHOM MPOrpamMMBI
cpenHero mnpodgeccuoHalbHOrO o0pa3oBaHusi B coorBeTcTBUU ¢ DPI'OC 1o
crenaiabHoCcTH 23.02.01 Opranuzanusa nepeBo30K M YNPABICHUE HA TPAHCIIOPTE
(o Bugam).

1.2. Heau u muianHupyemble pe3yJbTaThl OCBOCHHS AUCHUIIUHBI:

1.2.1. Ilean o0meod6pazoBaTebLHOM AN CIIUTIIHHBI
[ens qucruminHbl « XUMUS»: GOPMHPOBAHUE Y CTYJACHTOB MPEICTABICHUS O

XUMHAYECKOW COCTABIIIOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa KaK OCHOBBI
NPUHATHSL PEIICHWM B JKU3HEHHBIX M  INPOU3BOACTBEHHBIX CHUTyalUsX,
OTBETCTBEHHOT'O ITOBEJICHUS B IPUPOIHOM CpELIE.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHUSI  001e00pa3oBaTeJIbHOM
aucUIIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Oco06oe 3HaueHne TUCIUILIMHA UMeeT Tpu popMupoBanuu U pazsutuu OK
u I[1K.



Ko n

HJIaHI/IpyeMI)Ie Pe3yabTaThl 0OCBOCHUSA TUCIHUIIJINHDBI

HAMMEHOBAaHHE
popmupyembix Oo61mme JducuuniuHapHble
KOMIIeTCHIH I
OK 01. B yacTu Tpy10BOIro BOCIIMTAHMA: - BJIQJETh CUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpasl BKIKYAET: OCHOBOIIOJIAraronue
Bri6upats - TOTOBHOCTh K TpPYyHdy, OCO3HAaHHWE LEHHOCTH | MOHATHS (XMMHYECKHH 3JE€MEHT, aToM, 3JEKTpOHHas oOoyiouka aToma, s-, p-, d-
CHOCO0BI MacTepcTBa, Tpynoiooue; 3JIEKTPOHHBIE opbuTanu aTOMOB, HOH, MOJIEKYJIA, BaJIEHTHOCTb,
pelIeHus 3a1a4y - TOTOBHOCTh K aKTUBHOM JESATEIBHOCTH | DJIEKTPOOTPULIATEIBHOCTb, CTEHNEHb OKHCIEHMS, XWUMHYECKas CBs3b, MOJb,
npodecCHOHANlb | TEXHOJIOTUYECKOH W COIMalbHOW HANpaBICHHOCTH, | MOJSIpHAas Macca, MOJIPHBIM 00BbeM, YTIepOIHBIH CKeJleT, (QYyHKIHOHaJbHAs
HOI CIOCOOHOCTh ~ MHHMLMHUPOBATh,  IUIAHUPOBATb W | TPyINNa, pajguKal, H30MEpHs, HW30MEpbl, TOMOJOTMYECKHH pSAI, TOMOJIOTH,
JIESITENTbHOCTH CaMOCTOSATEIBHO BBITOJHATE TAKYIO JESTEIBHOCTS; YIJEBOAOPOIBI, KHUCJIOPOA- M Aa30TCOAEPIKAIIUE COEAMHEHHS, OMOJIOTHUECKH
NPUMEHUTENFHO | - UHTEpeC K pa3in4HbiM cdepaM MmpodecCHOHANBHON | aKTHBHBIC BellecTBa (YIJIEBOJBI, )KUPHI, OSIIKN), MOHOMED, MOJIHMEp, CTPYKTYpHOE
K pa3iIn4HbIM JeATENBHOCTH, 3B€HO, BBICOKOMOJIEKYJIAPHBIE COCAVHEHMSI, KPUCTAJUIMYECKAas PEIIECTKA, THIIbI
KOHTEKCTaM Osaanenue YHUBeEpCATbHBIMHA Y4eOHBIMHU | XUMHYECKUX peakuui (OKMCITUTETBHO-BOCCTAHOBUTEIBHEIC, 9K30-U
NMO3HABATEIbHBIMHU ACHCTBUSIMU: SHIOTEPMUYECKUE, PEAKIUU HOHHOTO OOMEHa), pPacTBOp, 3JIEKTPOJIUTHI,

a) 0a30BbIe JJOTHYECKHUE TeHCTBHUS:
- CaMOCTOATENFHO (POPMYIMPOBAThH M aKTyaTU3UPOBATH
po0jeMy, paccCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBaThb CYIICCTBCHHBIM IMPU3HAK WU
OCHOBaHMsI I CpaBHCHHS, KJIACCUPUKAIUK U
0000111eHS;

- OmpeneNATh eI  JACATCIBHOCTH,  3aJlaBaTh

IapaMeTPhl U KPUTEPUU UX JOCTIKECHU;

- BBIBJISTh 3aKOHOMEPHOCTH M NPOTHBOPEUYUS B
paccMaTpHBAEMBbIX SBICHHSIX;

- BHOCUTH KOPPCKTUBBI B JACATCIHLHOCTH, OILICHUBATH
COOTBETCTBHE DPE3YJIbTATOB IIEISM, OICHUBATH PHUCKH
MIOCJICACTBUI IEATCIbHOCTH;

- PpasBUBATh KPCATHMBHOC MBIIJIICHUC IIpU PEHICHUN
KU3HEHHBIX MTPOOIJIeM

0) 0a30BbBIE McCJIe0BaTEIbCKUE AeHCTBHS:

- BJAJETh HAaBbIKAMH Yy4€OHO-HCCICIOBATEIBCKON U
HpOGKTHOﬁ ACATCIIbBHOCTH, HAaBbIKaMH pPa3spClICHUA
npobiem;

- BBIABIATH TPHYUHHO-CICJCTBEHHBIC CBSI3U U
AKTyaJIM3UpOBaATh 3aadady, BbIABUTATb THUIIOTE3Y €€
peliCHuA, HAXOAUTh apryMCHTBI IJId JOKa3aTCJIbCTBa
CBOMX YTBEP)KJCHUH, 3a/1aBaTh MapaMeTPhl U KPUTECPUH

HEDIJIEKTPOIUTHI, DICKTPOIUTHICCKAS TUCCOIMAIINS, OKUCIUTEIh, BOCCTAHOBUTEID,
CKOPOCTh XUMHYECKOW pEaKIuh, XUMHUYECKOE PABHOBECHE), TCOPUU U 3aKOHBI
(Teoprss XMMHUYECKOTO CTPOEHHs opraHmvecknx BemecTB A.M. bytieposa, Teopus
3JIEKTPOJIMTUYECKON Jucconuanuu, nepuoandeckuit 3akon [[.M. Menneneesa,
3aKOH COXPAaHEHMSI MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYCCKUN S3BIK XHMHH,
(hakTOomOTNYECKHE CBEICHHS O CBONCTBAaX, COCTaBe, IONyYeHUH H 0€301MacHOM
WCTIOJIb30BaHUH BAKHEHITNX HEOPTAHWYECKHX W OPTaHWYECKHX BEIIECTB B OBITY H
MPaKTUYECKOH NeATeThHOCTH YEIOBEKA;

- YMEThb BBISBJISATH XapaKTepHbIE MPHU3HAKU M B3aUMOCBSI3b M3YUEHHBIX TMOHSTHUH,
[PUMEHATh COOTBETCTBYIOIIME IIOHSATUS TPU ONUCAHUM CTPOEHUS U CBOWCTB
HCOPraHMYCCKUX HW OpPraHMYCCKUX BCHIECTB U HX HpeBpaHIeHI/II‘/'I; BBISIBIIATH
B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C TOHATUAMU U TPEIACTABICHUSIMHU JPYTUX
€CTECTBEHHOHAYYHBIX PEIMETOB;

- YMCTh HCIIOJIb30BaTh HAMMCHOBAHUA XUMHUYCCKUX COCJII/IHGHI/Iﬁ MCXKAYHApPOOHOTO
CO103a TEOPETUUECKOMN U MPUKIIAJHON XMMUH U TPUBUAJIbHBIE HA3BaHUS BaXKHEHIINX
BEIIECTB (THIICH, alleTHJICH, MIHIEePHH, (eHol, (hopManbaerul, yKCycHasi KHCIIOTa,
[JIMIMH, yTapHBIM ra3, yrieKUCIbIA ra3, aMMHUaK, raiieHas HU3BECTb, HEramieHas
W3BECTh, THTHEBAsl COJA W JIPYTHX), COCTAaBISATH (POPMYJIBI HEOPTaHUYECKUX H
OPraHWYECKHUX BEIIECTB, YPABHCHHUS XUMUYECCKUX pPEaKIUil, OOBSICHATh X CMBICI;
MOATBEPKIATh XapaKTEPHbIE XUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU
SKCIIEPUMEHTAaMU U 3aIIUCIMU YPaBHEHUM XUMUYECKUX PEAKIIMIA;

- YMCTb YCTaHAaBJIMBAaTb [MPUHALJICIKHOCTL HU3YYCHHBIX HCOPraHM4YC€CKHUX U
OpraHMYeCKUX BEIIECTB K OMNPEACNCHHBIM KJaccaM M TPYINNaM COEJUHEHUH,




peLIeHus;
- aHAJIM3UPOBATH MOJYYCHHBIC B XOJIC PEIICHUS 3a/1aul
pe3yabTaThl, KPUTUYECKU OIICHUBATh ux
JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCJIOBHSIX;

- YMETh MEPEHOCHUTHh 3HAHWS B IMO3HABATECILHYIO M
MPAKTHIECKYIO 00JaCTH )KU3HEICITEILHOCTH;
- yMEThb MHTETPUPOBATh 3HAHUA U3

MPEeIMETHBIX 00JIaCTeH;

- BBIBUTaTh HOBBIC WJIEH, MPEIIaraTh OPUTHHAIbHBIC
ITOJIXO/IBI U PEIICHHS;

- ClIOCOOHOCTD UX UCIIOIB30BAHUS B [I03HABATEIILHON U
COIMATIBHOM MPAKTHKE

pa3HBIX

XapaKkTepu30BaTh HMX COCTaB W BaXHEWITME CBOMCTBA; OMPENENATh BHIBI
XUMHYECKUX CBs3€ll (KOBaJIeHTHAas, MOHHAS, METAJUIMYECKas, BOJOPOJHAs), THIIBI
KPUCTAJUTMYECKUX PEIIETOK BEUIECTB; KIACCU(PHUIIMPOBATH XUMUICCKHIE PEAKIIHH;

- chopMHpOBaTH MpeJICTABIICHHUS: 0 XUMHUYECKOMN COCTaBJISIFOLIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUHU B MO3HAHUM SIBJICHUN IIPUPOJIBI,
B (opMHpPOBaHWMM MBINUICHUS M KYJIbTYPbl JIMYHOCTH, €€ (YHKIMOHAIBHOMN
IrPaMOTHOCTH, HEOOXOIUMOW JUIS PEIIeHHs MPAKTHIECKAX 33/1a4 U HKOIOTHYECKH
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 3/IOPOBBIO M IIPUPOIHON CPEIE;

- yMeThb MPOBOJWTH pacyeTbl MO XUMHYECKHM (GOpMyllaM W YpaBHEHHUSIM
XUMHYECKUX PEAKIIHIA C MCIIOJIb30BaHUEM (PU3UYECKUX BEITUYHH, XapaKTEPUIYIOIINUX
BEIIeCTBA C KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa (HOpMasbHBIE YCIOBHS)
Tra30B, KOJIMYCCTBA BCUICCTBA, HMCIIOJIB30BATh CHUCTCMHBIC XMMUYCCKUC 3HAHUA IJIA
MPUHATUS PEUICHUA B KOHKPETHBIX JKM3HCHHBIX CHUTYalUsX, CBS3aHHBIX C
BEIeCTBAMU U MX IIPUMEHEHHUEM

OK 02.
Ucnonp3oBaTh
COBpEMEHHBIE
cpencTBa
TIOWCKA, aHaJN3a
u
WHTEPIpETaIIH
nH)OpMAITIH H
UHPOPMaIOHH
BI€ TEXHOJIOTUH
JUTSI BEITIOJTHEHUS
3ama4
npodeccuoHanb
HOI
JIeSITETEHOCTH

B o0J1acTH IEHHOCTH HAYYHOTO NO3HAHUS:

- c(hOpMUPOBAHHOCTh MHPOBO33PECHHUS,
COOTBETCTBYIOILLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKl W OOIECTBEHHON NpPaKTHKH, OCHOBAaHHOTO Ha
auanore  KyJdbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

- COBEpIICHCTBOBaHHE S3BIKOBOW M YHTATEIbCKOM
KyJIbTypbl KaK CpEeACTBa B3aUMOJCHCTBHA MEXIY
JIIOABMU U TTIO3HAHWA MUPA,

- OCO3HaHHWE UEHHOCTH HAY4YHOH JEATENbHOCTH,
TOTOBHOCTb OCYILECTBIIATD HPOCKTHYIO u
HCCIIEZIOBATENBCKYIO JIEATENbHOCTh HHIUBUAYAIBHO U
B IpyMIIE;

OBananenue YHHMBepPCAJTbHBIMH YueOHBbIMU

N03HABAaTEeIbHBIMHU JAeHCTBUSIMU:

B) padoTa ¢ uHpopManmeii:

- BIAAETh HaBBIKAMH IOJIyuYeHHS HHQPOpPMAaLUU U3
HACTOYHWKOB  Pa3HBIX  THIIOB,  CaMOCTOSATEIBHO
OCYLIECTBIISITh IIOMCK, AHAIN3, CHCTEMAaTHU3aLUI U
UHTEPIPETAlNi0 HWHPOPMALUMK PAa3IUYHBIX BUAOB H
(dbopm mpencTaBieHus;

- CO37aBaTh TEKCTHI B PA3IMYHBIX (OopMaTax C YIETOM
HazHaueHWss HMHGOPMALMK W LEJIEeBOM ayJUTOPHH,
BbIOMpasi ONTUMaIbHYIO (opMy THpeAcCTaBICHHS H

- YMeTh IUTAaHUPOBAaTh W BHINOJHATH XUMHUYECKHH JKCIEPUMEHT (TPEBPAIICHHS
OpraHUYECKUX BEIIECTB NpPHU HATPEBAHUU, IOJyYCHHE STWUJICHA M HU3YUYCHHE €T0
CBOMCTB, KaueCTBEHHBIC pPEaKIMU Ha albJICTHAbI, Kpaxmall, YKCYCHYIO KHUCIOTY;
IeHaTypaiusi OeTKOB TpW HarpeBaHWM, I[BETHBIE pPEaKIUH OEIKOB; MPOBOIUTH
peaknmuu WOHHOTO OOMEHa, OMPENSISITh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIC
peakiuu Ha Ccynbdar-, KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHHS;, PEIaTh
JKCIIEpUMEHTANIbHBIE 3afadun 1o TtemaM 'Metamiel" u  "Hemeramnel") B
COOTBETCTBHH C MIPAaBHIIAMH TEXHUKH 0€30MaCHOCTH MPH OOPAIEHUH C BEIECTBAMH
U J1abOpaTOpHBIM O0OPYIOBaHMEM; MPEIACTABIIATh PE3YJIbTAThl XUMHUYECKOTO
JKCIIepUMEHTa B (opMe 3amucH YpaBHEHHWH COOTBETCTBYIOUIMX PEAKIUN U
(hopMyTUPOBaTH BHIBOJIBI HA OCHOBE 3THUX PE3YIbTATOB;

- YMETh aHAJIM3UPOBATh XMMHYECKYH) HH(POPMAIHIO, MOJYyYacMyl0 M3 pPa3HbBIX
WCTOYHUKOB (CPEJCTB MacCOBOW MH(OpMainu, cetb HTepHET U apyrue);

- BJIaJETh OCHOBHBIMH METOJaM{ HAyYHOTO TO3HAHUS BEIIECTB U XUMHYECKUX
sIBJICHUY (HaOJtoIeHne, M3MEpeHHe, SKCIIEPUMEHT, MOJICITHPOBAHNUE);

- yMETh MPOBOJAUTH pacUeThl MO XUMHYECKUM (QOpMylIaM U YpPaBHCHUSIM
XUMHYECKUX PEAKIIHIA C MCIIOJIb30BaHUEM (PU3UYECKUX BEITUYHH, XapaKTEPUIYIOIINX
BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: MacChl, 00beMa (HOpMAaJabHBIC YCIIOBHS)
ra3oB, KOJMYECTBA BEIIECTBA;, MCIIOJIB30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IS
MPUHATUS PEUICHUIA B KOHKPETHBIX IKM3HCHHBIX CHUTYaIUsX, CBSI3aHHBIX C
BeIIeCTBAMHU U UX IIPUMEHEHUEM




BU3YyaITH3aIINH;
- OLICHUBATh JIOCTOBEPHOCTH,
nHpOpPMaIMK, €€  COOTBETCTBUE
MOPAITbHO-3TUYECKUM HOPMaM;

- UCIONIb30BATh CpelCcTBa HWH(POPMAIMOHHBIX U
KOMMYHHKAalIMOHHBIX ~ TEXHOJIOTHH B  pCIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpraHU3alMOHHBIX 33/1ad C COOIOCHHUEM TpeOOBaHMH
OPrOHOMHUKH, TEXHHKHM O0€30IacHOCTH, THTHCHBI,
pecypcocOepekeHns, MPaBOBbIX M STHYECKHX HOPM,
HOpM HH(OPMAITMOHHON 0€30TIaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHHS U 3aIUTHI
nHpOopMauy, HHGOpMaMOHHONW 6€30acHOCTH
JIMYHOCTH;

JICTUTUMHOCTB
MIpaBOBbIM n

OK 04.

Db dexTnBHO
B3aUMOJICHICTBOB
aTh U paboTaTh B
KOJUIEKTHUBE U
KOMaHJIe

- TOTOBHOCTh K CaMOPa3BHUTHIO, CAMOCTOSITETLHOCTH U
CaMOOIpeAeTICHHIO;

-OBJIaJICHUE HaBBIKAMH Y4eOHO-MCCIICIOBATENBCKOM,
MPOEKTHOU U COLUATIBHON JIEATEIbHOCTH;

OBaaaenue YHHBEPCATbHBIMU
KOMMYHHMKATHBHBIMU JIefiCTBUSIMU:

0) cOBMeCcTHAfl 1eATEJbHOCTD!

- OHMMaTh W  HUCIOJIb30BaThb  IPEHMYIIECTBA
KOMaHJIHOHM U MHIUBHYaTbHOW PaOOTHI;
- TpUHMMATh LETd COBMECTHOM JIEATENBHOCTH,

OpraHU30BbIBaTh U KOOPAMHUPOBATH ACHCTBUS IO €€
JIOCTUKECHUIO: COCTaBJISITh IUIaH JICVCTBUH,
pacnpenensaTb pojd C YyYETOM MHEHHW YYacTHUKOB
00CYy>KIaTh pe3yJIbTaThl COBMECTHOM paOOTHI;

- KOOPJIWHUPOBATH U BBHITIOJHATH PabOTy B YCIOBHSIX

pEaIbHOTO, BUPTYAIBHOTO H  KOMOMHHUPOBaHHOIO
B3aUMOJICUCTBUS;

- OCYWIECTBIIATH  IO3UTHUBHOE  CTPAaTETUYECKOE
MOBEICHUE B PaA3JIMYHBIX CHUTYalUsX, MPOSBIATH

TBOPYECTBO M BOOOpakeHHE, ObITh HHUIIATUBHBIM
OBiafiecHHe  YHHMBEpPCAJIbHBIMHM  PeryJATHBHBIMHU
NeHCTBUSIMH:

') IpUHATHE ce0s1 M APYTUX JIOJeH:

- IPUHUMATh MOTHBBI U apTYMEHTBI APYTUX JIOAEH pu

- YMeTh IUTAHHPOBATH M BBIMTOJHATh XUMHUYCCKHH JKCIEPUMEHT (TIPEeBpaIICHUS
OpraHUYECKUX BEIIECTB NpPHU HATPEBAHUU, IOJyYCHHE STWUJICHA M HU3YUYCHHE €T0
CBOMCTB, KaueCTBEHHBIC pPEaKIMU Ha albJICTHAbI, Kpaxmall, YKCYCHYIO KHUCIOTY;
IeHaTypaiusi OeTKOB TpW HarpeBaHWM, I[BETHBIE pPEaKIUH OEIKOB; MPOBOIUTH
peaknmuu WOHHOTO OOMEHa, OMPENSISITh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIC
peakiuu Ha Ccynbdar-, KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHHS;, PEIaTh
JKCIIEpUMEHTANIbHBIE 3afadun 1o TtemaM 'Metamiel" u  "Hemeramnel") B
COOTBETCTBHH C TPABWJIAMH TEXHUKN 0€30MACHOCTH IPH OOpAICHIH C BEIIECTBAMHU
U J1abOpaTOpHBIM O0OPYIOBaHMEM; MPEIACTABIIATh PE3YJIbTAThl XUMHUYECKOTO
JKCIIepUMEHTa B (opMe 3amucH YpaBHEHHWH COOTBETCTBYIOUIMX PEAKIUN U
(hopMyTUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3yIbTATOB




aHaJln3e Pe3yJIbTaTOB AEATCIbHOCTH;
- IIpU3HaBaTh CBOE IMPaBO U MPaBO JAPYTUX JIOJAEH Ha
OIIIMOKU;

- pa3BHUBaTh CIIOCOOHOCTH IIOHUMATh MHUP C MO3ULMH
JIPYTOr'0 YEI0BEKa;

OK 07. B 00s1acTHIK0JI0TNYECKOT0 BOCIINTAHMA: - chopMUpoBaTh MIpeCTaBICHUS: 0 XUMHYECKOU COCTaBJISIOIIECH
CopeiictBoBath | - c(OPMHPOBAHHOCTH  3KOJOTUYECKOM  KYyJIBTYpbI, | €CTECTBEHHOHAYYHOH KapTUHBI MUPA, POJIM XUMHUH B MMO3HAHUH SIBICHUH TIPUPOJIBL,
COXPAaHEHUIO [IOHUMAaHNE  BIUSHHUS  COLMAIBHO-’KOHOMHYECKMX | B ()OPMHPOBAHMM MBIIIICHUS M KyJbTYPbl JIMYHOCTH, €€ (PyHKIMOHAJIBHOU
OKpYy>Karomieit MPOIIECCOB HA COCTOSIHUE IMPHPOAHON W COIMAIBHOW | TPAaMOTHOCTH, HEOOXOIWMOHN IS PElICHUs] MPAaKTUYECKUX 3ajad M DKOJOTHMYESCKU
Cpenbl, Cpensl, OCO3HaHUE rJ100aIbHOTO Xapakrepa | 000CHOBaHHOTO OTHOLICHHSI K CBOEMY 3[JOPOBBIO M IPUPOAHOM Cpeae;
pecypcocOepeke | SKOJOTHUECKHX MPpoodiieMm; - YMETb COOJIOaTh NpaBMila HIKOJIOTMYECKH LIENeCO00Pa3HOTO HOBEACHUS B OBITY U
HUIO, IPUMEHSTh | - IUTAaHUPOBAaHHME W OCYIIECTBIICHHE JCWCTBUH B | TPYIOBOW NEATENFHOCTH B IIENISX COXPAHEHHSI CBOETO 3/I0POBBS U OKPYXKAromien
3HaHHA 00 OKpy)Karolllell cpele Ha OCHOBE 3HAHWA Iefell | IpUPOJHON Cpefbl; YYHUTHIBAaTh ONACHOCTh BO3JEHCTBHUS HAa JKUBBIE OPTraHU3MBI
U3MEHEHUHN YCTONYMBOTO Pa3BUTHS YETOBEUECTBA,; OINpENEICHHBIX BEIIECTB, NMOHMMAas CMBICT ITOKa3aTessd MpPeNebHOM JOIMyCTUMOM
KIIUMara, aKTUBHOE HENPUATHE JEMCTBHN, NPUHOCAMMX BpeJ | KOHIEHTPALUU
TIPUHITATIBI OKpY>Karollen cpeae;
OepesKIMBOro - yMeHHE  TpPOTHO3UPOBATh  HEOIArONPHUITHBIC
MIPOU3BOACTBA, JKOJIOTHYECKHE  MOCIEACTBUSA  NPEANPUHUMAEMBIX
3¢ PEKTHBHO JEHCTBUH, IPENOTBPALLATh UX;
JieficTBOBaTh B - pacuIMpeHHe ONBbITa JEATEIBHOCTH 3KOJOTHYECKOMH
Ype3BBIYAMHBIX | HANpPaBICHHOCTH;
CUTyalusIxX - OBJIA/ICHHE HaBbIKAMH y4eOHO-UCCIIEI0BATENBCKOH,

MPOEKTHOW U COLMAJIBHOW JIEATEJIbHOCTH;
IIK 2.3. Osaanenue YHHBepcaJIbHbIMHA Y4eOHBIMH | - cHOPMHUPOBAHHOCTH YMEHHSI aHAJTM3UPOBATH XUMHUYECKYIO HH()OpMALIHIO,
Onpenenars u NMO3HABATEIbHBIMHU ACHCTBUSIMU: MOJTy4aeMYIO U3 Pa3HbIX HCTOUHUKOB;
aHAJIM3UPOBATH - BIIQJIETh ~ HAaBBIKOM  aHalW3a  XUMHYECKOH | -  CHOPMHPOBAHHOCTh  YMEHHMH  COONIONATh  MpaBWiIa  IKOJOTHYECKU
BBITIOJTHEHUE COCTOBJIAIONIEH MPO(ecCHOHATEHOM eI TENbHOCTH; Lesecoo0pa3Horo IMOBEJeHUsT B OBITY W TPYOOBOHM [JESATEIBHOCTH B HENSX
nokaszaTenei - BJAJEHHE CHUCTEMOM XMMHYECKHMX 3HaHMH IS | COXpaHEHHs CBOErO 3[0pOBbS M OKpYXKarolled MPHPOJHOW Cpelbl; YYHUTHIBATH
9KCIUTyaTallUOHH | IPUMEHEHUs B IPO(ECCHOHATBHOM e TEIbHOCTH; OIMaCHOCTb BO3JEMCTBHA HA HMBBIC OPTaHU3MBI ONPENEICHHBIX BEHIECTB, TOHUMAs
0if paboTEHI. - cpopMUPOBAaHHOCTh YMEHHH BBISBIISATH XapaKTEPHBIC | CMBICI ITOKa3aTessl MPeaesIbHOM JOMyCTUMOM KOHIICHTPAIIHH;

MpU3HAKK ¥  B3aUMOCBS3b HM3YUYCHHBIX ITOHSITHIA,
MIPUMEHSATH COOTBETCTBYIOIIUE MTOHATHS TPU OTIICAaHUU
CTPOEHHUS M CBOMCTB HEOPTAaHMYECKUX M OPTaHUIECKUX
BEILIECTB U MX MPEBPAIICHUI; BBISIBISTH B3aHUMOCBS3b
XUMHYECKUX 3HAHUHN C TIOHSATHAMHE H IIPEICTaBICHUIMHI
JIPYTHUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;




2. CTpyKTypa u coaepxxanue 001eo0pa3oBaTe/IbHOM JUCUMILIMHBI

2.1. O0beM JUCHMILUIUHBI U BUAbI Y4e0HOIl padoThI

Bua y4eOHoii padoThI

O0BeM B yacax

O0bem o0pa3oBaTe1bHOM NPOrPaMMbl THCHUTIIHHBI 78
B T.Y.

OcHoBHOe coiep:KkaHue 72
BT. 4.:

TeopeTuIecKoe o0yueHune 34
MIPAKTUYECKHUE 3aHATHUS 28
1abopaTOpPHBIE 3aHITHS 10
IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COACPKAHME (COAEPKAHME 6

NPHUKJIATHOTO MOIYJIST)

BT. 4.

TEOpeTHYEeCcKoe 00yUeHue 2

MIPAKTUYECKUE 3aHATUSI 2

IIpomesxyTouHast arTecTanus (1uddepeHIMpOBaHHBIN 3a4eT) 2




2.2. TemaTu4eCKHi IJIAH U COleP:KaHNEe TUCITUTIIHHBI

HaumenoBanme Conep:kanue y4yeOHOro MaTtepuasia (0CHOBHOE M NPO(ecCHOHAILHO-OPUEHTUPOBAHHOE), OBLeM 1ACOB dopMupyemMblie
pa3aesioB U TeM J1a00paTOpHbIE U MPAKTHYECKHE 3AHITHS, IPUKJIATHONH MOIY.JIb KOMITETEHIHH
1 2 3 4
OcHoBHOe coiep:kaHue 72
Pasjnen 1. OcHOBBI CTPOEHHS BellleCTBa 6
Tema 1.1. OcHoBHOe coaep:xaHue 4 OK 01
Crpoenue atomoB | TeopeTnueckoe od0yyeHue 2
XAMAHCCKAX CoBpeMeHHass MoOJedb CTpoeHHusi atoma. CHMBOJMYECKUM SA3BIK  XUMHU. XMMHUYECKHNA 3JIEMEHT.
SNCMCHTOB H DieKTpoHHAs KoH(urypauus aroMa. Kinaccupukanus XUMHYECKUX DIEMEHTOB (S-, p-, d-dIE€MEHTHI).
fipupona BasieHTHBIE ~ AICKTPOHBL.  BaleHTHOCTh.  DJEKTPOHHAsS  OPUPOJAa  XUMHYECKOW  CBSI3H. 2
XUMHMCCKOH DJIEKTPOOTPULIATENLHOCT. BBl XUMHUYECKOM CBA3M (KOBaJIEHTHAsi, MOHHAs, METalUInYecKasi,
CBA3N BOJIOPOJTHAS) U CIIOCOOBI €€ 00pa30BaHUSI
IIpakTH4eckne 3aHATHSA 2
Pemenne 3agaHuii Ha HCNOJB30BAHME XMMHYECKOM CHUMBOJMKM M Ha3BaHUM COCAUHEHUH IO
HOMEHKJIATYPE MEXIYHAPOIHOIO COK3a TEOPETUYECKOM M INPHMKIAJHOM XMMUM M TPHBUAIBHBIX
Ha3BaHWH JUIA COCTAaBJECHHUS XUMHYECKHX (DOPMYJ TBYXATOMHBIX COCIMHEHHH (OKCHIOB, CYJIb()HUJIOB,
TUIPHIOB U T.I1.) U IPYTMX HEOPraHMYECKUX COEAMHEHUM OTIEIbHBIX KIACCOB. 2
[pakTHyecKue 3aaHus Ha YCTAaHOBICHUE CBSI3M MEXKIY CTPOCHHEM aTOMOB XHMHYECKHX JJICMEHTOB H
HEPHOJMYECKUM U3MEHEHUEM CBOWCTB XMMHUYECKHMX DJIEMEHTOB M MX COEJMHEHMH B COOTBETCTBUH C
nosioxkenreM [1epruoandecKoil CHCTEMBI.
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01
Ilepnonnueckuii | [lpakTHYecKue 3aHATHS 2 OK 02
3aKOH H TaOmuIa [Teproanyeckas cucteMa XuMuIeckux snemenToB J[. M. MeneneeBa. ®U3ndecKuii CMBICI
A.W. Menzeneena [Mepuoanueckoro 3akona J[.M1. Menzeneea. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX MMH MPOCTHIX M CIOKHBIX BELIECTB B COOTBETCTBUH C MOJIOKEHUEM
XMMHYECKOro 2j1eMenTa B [leproanueckoii cucteMe. MUPOBO33PEHUECKOE M HAYUHOE 3HAUCHUE
ITepunoauueckoro 3akoHa J[.M. Menneneesa. [Ipornossl JI.11. MenneneeBa. OTKpbITHE HOBBIX ’

XUMHWYCCKHUX DJICMCHTOB.

Pelienne nmpakTUKO-OpHUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUIN HA XapaKTepU3alui0 XUMUYECKUX
aMeMeHTOB «MeTautndeckue / HeMeTaNIMYECKUE CBOMCTBA, SJIEKTPOOTPUIIATETFHOCTh XUMHUUECKHIX
3JIEMEHTOB B COOTBETCTBUH C UX AJIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B IIEPUOANYECKON cUCTEME
xumudeckux 3semenToB .M. Meneneesay
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Pazgea 2. XumMuvecKkue peakuuu 12
Tema 2.1. Tunesr OcHoBHOe coaep:kaHue 6 OK 01
XUMUYECKUX TeopeTnueckoe odyuenue 2
peaKHI/Iﬁ Knaccn(bI/IKauI/m U TUIIBI XUMHYECKUX peaKHI/Iﬁ C Y4aCTHMEM HCOPraHNYCCKUX BEIICCTB. CocraBiieHue
ypaBHEHHI peakuuil COeAMHEHUs, PA3JIOKEHHs, 3aMelleHus, 0OMeHa, B T.U. peakI1il ropeHus,
OKHCJIEHUS-BOCCTAHOBJICHHUSI.
VYpaBHEHUsI OKUCIIEHUsI-BOCCTaHOBIIeHUs. CTeneHb OKucieHus. OKUCIUTENb U BOCCTAHOBUTEIb. 2
CocraBiieHHE U ypaBHUBaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN METOJJOM 3JIEKTPOHHOIO
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEbHbIE PEAKIIMU B TIPUPO/IE, TPOU3BOJICTBEHHBIX MPOLIECCAX U
KHU3HEACSITEIbHOCTH OPraHU3MOB
IIpakTHYeckune 3aHATHA 2
KonnyectBeHHble oTHOLIEHUA B XUMUHM. OCHOBHbBIE KOJUYECTBEHHbIE 3aKOHBI B XMMUU U PACYETHI 10
YpaBHEHHMSIM XUMHYECKHX peaknuid. Moyib Kak eIuHHIa KOJIMYeCTBa BelecTBa. MoisipHas macca. 2
3aKOHBI COXPAaHEHUS MacChl U SHEPTUU.
IIpakTHyeckue 3aHATHSA 2
3axoH ABorapo. MoispHblii 00beM razoB. OTHOCUTEINbHAS IJIOTHOCTH ra30B. PacyeTsl M0 ypaBHEHUAM
XMMUYECKUX PEAKLUUN C UCIOJIb30BAHUEM MAacChl, 00beMa (HOpMaJlbHbIE YCIIOBHS) ra3oB, KOJIUYECTBA 2
BELIECTBA
Tema 2.2. OcHoBHOe coepkaHue 4 OK 01
Onekrponutnieckal TeopeTuueckoe odyuenne 2 OK 04
A MCCOMMAIMA M | Teopys »1eKTPOANTUYECKOH Aucconnayi. MoHbI. DIEKTPOIHUTHI, HEdIEeKTPOINTHL. Peakiiuy HOHHOTO
HOHHBIH 0OMeH obomeHa. CoCTaBlICHHE peakiMii MOHHOTO OOMEHA IyTeM COCTAaBIICHHS WX TOJHBIX U COKPAICHHBIX 2
WOHHBIX YpaBHeHUN. KHCIOTHO-OCHOBHBIE peakliiu. 3aJaHus Ha COCTABJICHNUE HOHHBIX PEaKIIHi
JlabopaTopHbIe 3aHATHS 2
JlaboparopHas padoTa “THUIBl XUMHUUECKHUX pPEaKIIUNA™.
HccnenoBanue TUIOB (110 COCTaBY U KOJIMUYECTBY UCXOIHBIX M 00pa3yIOLIUXCS BEIIECTB) U MTPU3HAKOB 5
XUMHUYECKUX peakuuid. [IpoBeneHne peakiiuii HFOHHOro 0OMeHa, ONpeesIEHUE CPeIbl BOJAHBIX
pacTBOPOB. 3a/laHus HA COCTaBJICHUE HOHHBIX PEaKIuil
KoHnTtpoubHasn
CTpoeHue BelecTBa U XMMUYECKUE PEaKLIUU 2
pabora 1
Pa3nea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BeleCTB 14
Tema 3.1. OcHoBHOe coJiep:KkaHue 4 OK 01
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Knaccudukanus, | Teopernueckoe o0yyeHue OK 02
HoMeHKkJarypa U |[Ipeamer Heopranunueckoit xumuu. Kinaccuduxanus HeopraHuueckux BemecTs. [IpocTbie U C10XKHbIe
CTpOEHUE BenecTBa. OCHOBHBIE KJIACChI CIIOXKHBIX BEIIECTB (OKCHUIbI, THIPOKCHIbI, KUCIOTHI, CONIN). B3auMocBs3b
HEOPraHUYECKMX |HEOPTaHMYECKMX BEILECTB. AIpEraTHbIE COCTOSHHUS BEUIECTBA
BEIIECTB . Kpucrannmueckue u amop¢Hsbie BemiecTBa. THUIBI KPUCTANIMYECKUX PELIETOK (aTOMHas,
MOJIEKYJISIpHAs, HIOHHAsA, METaNTNUecKas). 3aBUCUMOCTh (PM3NUECKUX CBOMCTB BEIIeCTBa OT TUIIA
KPUCTAJIIMYECKON PEeLIeTKH. 3aBUCUMOCTh XMMUUECKON aKTUBHOCTH BEILIECTB OT BUAA XUMHUYECKON
CBSI3U M TUIA KPUCTAJUIMYECKOH perieTku. [IpuunHbl MHOroo0pasus BelecTB
I[pakTnyeckue 3aHATHS
Homenknatypa HeopraHMuecKrx BEIeCTB: Ha3BaHHUE BELIECTBA UCXO/I U3 UX XUMHUYECKON (POPMYJIIbI
WM COCTaBJIEHUE XMMHUUYECKON (hOPMYJIbI MCXO/Is U3 HA3BaHUS BEILECTBA 10 MEXTyHapOJHOM
(MIOITAK) nnu TpuBHaIbHOM HOMEHKIIATYPE.
Pemenne mnpakTHuecKuxX 3aJaHMi MO KiIacCcU(UKalKMU, HOMEHKJIATYype M XUMHYECKHM (opMyniam
HEOpPraHMYECKUX BEIIECTB PA3IMYHBIX KiIaccoB (yrapHblil Tra3, YIVIEKHCIBIM ra3, aMMHak, ramieHas
U3BECTh, HETallleHasl U3BECTh, MUThEBAS COJIAa U IPYTUX): Ha3bIBaTh M COCTABIATH (POPMYJIIbI XUMUYECKUX
BEIIECTB, ONPEAEIATh MPUHAIIEKHOCTD K KIaccy.
HcTouHnku xuMudeckoil napopmanuu (cpeacTB MmaccoBoit HH(Gopmarum, cetb IHTepHeT u apyrue).
[Tonck nHpOpMALINK 110 HA3BAHUSM, HIEHTH(UKATOpAM, CTPYKTYPHBIM hopmyiam
Tema 3.2. ®usuko-| OcHOBHOe cofepKaHUE OK 01
XMMHYECKHE TeopeTnueckoe o6yueHue OK 02
CBOHCTBA Mertamnel. OOume ¢uszndyeckue M XMMHYECKHe cBoicTBa MeTaiioB. CriocoObl mosyueHus. 3HaUeHue
HCOPraHUYECKUX  |METAaUIOB M HEMETAUIOB B MPUPOAEC M >KU3HENEATEIBHOCTH YeloBeKa M opraHuzMoB. Kopposus
BEILIECTB METAJUIOB: BHJIbI KOPPO3HHU, CIIOCOOBI 3AIIUTHI METAJIIOB OT KOPPO3UH

Hemeramnel. OOmme ¢u3ndeckue W XUMHUYECKHE CBOWCTBA HEMETAUIOB. THNMUYHBIC CBOWCTBA
HemetaioB [V— VII rpynn. Knaccudukaius 1 HOMEHKIATypa COeTUHEHNH HeMeTalioB. KpyroBopoTsl
OMOT€HHBIX AIEMEHTOB B IPUPOJIE

XUMHUUeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKUX BCIICCTB (OKCI/I)IOB, THAPOKCUIAOB, KUCJIIOT,
colieil u Ilp) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB IMPOCTBIX BEHIECCTB, BOAOPOAHBIX COGHHHGHHﬁ,
BBICHINMX OKCHUIAOB U THIPOKCHUIOB

HpaKaneCKne 3aHATHA

CocraBiieHHE ypaBHEHMH XMMHUYECKUX PEAKIMH C yYaCTHEM IPOCTBIX U CIOKHBIX HEOPraHMYECKHX
BEIIECTB: META/NIOB U HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAUIOB M aM(OTEPHBIX 3IIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHMH U aM(OTEPHBIX T'MJIPOKCHAOB; HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOIINX UX CBOKCTBA.
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PemeHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTaB, IOJyYCHHUE U
0e30MacHOe UCIOJIb30BAaHUE BAXKHEHIIMX HEOPraHMYECKUX BEHIECTB B OBITY M NPaKTHYECKOM
JIeATEIIbHOCTH YEJIOBEKa

Tema 3.3. OcHOBHOe co/iep:KaHue 2 OK 01
Unentupukanms | JlaGopaTopHble 3aHATHS 2 OK 02
HCOPraHU9ICCKHUX | JlTaGopaTopHas padota « neHTruduKaIms HeOpraHn4eCKNX BEIIECTBY. OK 04
BCIIICCTB Pemienne skcnepUMEHTANBHBIX 3aJa4 [0 XUMHUYECKMM CBOMCTBAM METAUIOB M HEMETAILIOB, IO

PAacIO3HaBAHUIO U MOJIYYEHHUIO COEIMHEHUI METAIJIOB U HEMETAILIOB. )

Nnentudukanus HEOPTaHWYECKUX BEIIECTB C HCIOJIH30BAHUEM HX (DU3HKO-XUMHYECKHX CBOWCTB,

XapaKTepHBIX KayeCTBEHHBIX peakiuii. KauecTBeHHble peakiuu Ha cyibhar-, KapOoHAT- U XJIOPUA-

AHUOHBI, HA KATUOH aMMOHUS
KonTtpoubnas .

CBoiicTBa HEOPraHMYECKUX BEIIIECTB 2
paborta 2
Paznean 4. CrtpoeHue 1 CBOMCTBA OPraHUYECKHUX BelECTB 32
Tema 4.1. OcHoBHOe coaep:kaHue 6 OK 01
Knaccupukamus, | Teopernueckoe oGyqyeHue 2
CTpOCHUE U [losiBeHne 1 pa3BUTHE OPraHUYECKOW XUMUH Kak Hayku. [Ipenmer oprannueckoit xumuu. Mecto u
HOMEHKJIaTypa 3HaUYE€HHE OPraHUYECKOW XMMUU B CUCTEME €CTECTBEHHBIX HaYK.
OpTraHUYECKUX XHWMHUYECKOE CTPOCHHE KaK MOPSAIOK COEAMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO MX BAJIEHTHOCTH.
BEIIIECTB OCHOBHBIE TOJIOKEHUSI TEOPUU XMMUUYECKOrO0 CTPOEHHUs OopraHMdeckux coeauHeHuit A.M. bytieposa.

VYriepoHbld CKENEeT OpPraHuYeCcKOM MOJEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTpoeHust MoJieky1. M3omepust 1 u30Mephl. 2

[Tonsitue o ¢yHkuMoHanpbHOM rpymnme. Panukan. IlpuHIuUNbel KiIacCUpUKAIMM  OPTraHUYECKUX

coeMHeHU. MexayHapoaHas HOMEHKJIATypa M MPUHLMIBL HOMEHKIATYpbl OpPraHUYECKHUX

coenuHenuil. [lonsTe 00 a3oTcolep)KallMX COEIUHEHHSX, OMOJOrMYECKH aKTHUBHBIX BellecTBaX

(yrmeBomax, xupax, Oenkax W [p.), BBICOKOMOJICKYJSIPHBIX COCIUHEHHSIX (MOHOMEp, MOJIUMEp,

CTPYKTYPHOE 3BEHO)

IIpakTHyeckne 3aHATHS 4

Homenkiatypa OopraHuyeckuxX COEIMHEHHMHM OTAENbHBIX KJIAaCCOB (HACHILICHHbIC, HEHACHIIICHHBIE WU )

apoMaTHYECKUE YIIIeBOJIOPOIbI, CIIUPTHI, (EHOJIbI, AJIbIETHIbl, KETOHBI, KAPOOHOBBIE KUCIIOTHI U AP.)

CocTraBiieHHE TIOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (OPMYJ OPTraHMYECKHX BEIIECTB OTAEIBHBIX

KJIACCOB, HCIIONIb3Ysl WX Ha3BaHUS MO CHUCTEMAaTHMYECKON M TPUBUAIBHON HOMEHKIAType (STHIIEH, 2

arieTuiieH, TimieprH, deHon, Gopmanbaernn, yKCycHas KHCIOoTa, riwiuH). PacueTsl mpocTteifmieit
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(bopMYyJIbI OpraHuYecKOl MOJICKYJIbI, HCXOJIS U3 AJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COCIMHEHU I

OcHOBHOe co/iep:KaHue

18

Teopernueckoe o0yuenune

12

®U3UKO-XMMUYECKHAE CBOMCTBa OPraHMYECKUX COEAMHEHWH OTICIBHBIX KIaccoB (0COOEHHOCTH
KJaccu(UKauy 1 HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJIOTHYECKHA psii U o011ast popmyia; n3oMepus;
(bu3HYecKre CBONCTBA;, XUMUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYEHHUS):

— TpeJenbHbIe YTIeBOAOPOAbl (aJTKaHbl U IMKJIOATKaHbl). ['opeHHe MeTaHa KaK OJWH M3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBIIUIEHHOCTH U ObITY. CBOMCTBA MPUPOAHBIX YIIIEBOAOPOIOB, HAXOXKICHUE B
MPUPOJIE U MPUMEHEHHUE AJIKAHOB;

— HempenenbHble (QlKEeHbI, alKWUHBI W aJKaJWeHbl) U apoOMaTUYeCKUe YIIIeBOJOponbl. [opeHue
AlETHJICHA KaK UICTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU JUIsl CBAPKHU M PE3KU METAJLJIOB

— KHCJIOPOCOAEpIKaIlie COeIMHEHNS (CIIUPTHI U (heHOIIbI, KapOOHOBBIE KUCIOTHI M A(UPHI, aIbIAETH/IbI
U KE€TOHBI, )KUPBI, YIJIEBObI).

[IpakTHueckoe NPUMEHEHHE STHICHIJIMKOJIA, TIiuiepuHa, ¢eHona. I[lpumenenue QopMmanpaeruaa,
aleTaNbAeTUIa, YKCYCHOU KUCIOTHI. Mbljla KaK COJIM BBICHIUX KapOOHOBBIX KUCIOT. Morolue CBOMCTBA
MBbLIa

— a30TcoAcpKamuc COCIAUHCHUA (aMI/IHI)I 1 aMHWHOKMCIIOTHI, 6CJ'IKI/I). BBICOKOMOHGKYJ'IHPHBIG
COCOIUHCHUA (CI/IHTGTI/I‘ICCKI/IG n 6I/IOJIOI‘I/I‘ICCKI/I-aKTI/IBHBI€).

MoHoMmep, nonuMep, CTpyKTypHoe 3BeHO. [lonmmepusanus TuiieHa KaKk OCHOBHOE HAllPaBJIEHUE €rO
UCTIOJIb30BaHUS.
I'eHeTnyeckas CBsI3b MEXY KJIacCaMH OpraHM4eCKUX COSTUHEHHH

IIpakTHyeckue 3aHATHA

CBoifcTBa OpPraHMYECKMX COEAMHEHHH OTAEIbHBIX KJIAacCOB (TpUBHAIbHAs M MEXAyHapoJHas
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI MOMyUEHUs): MpeesibHbIE (QIKAaHbl U LUKIOAJIKAHBI),
HernpeeabHble (AJIKeHbI, aIKUHBI U aJKaJUEHbl) U apOMAaTUYECKHUE YIIIEBOJIOPOJIbl, CIIUPTHI U (EHOIBI,
KapOOHOBBIE ~ KHCIOTBI W  J3QUPHI, aJbJErHAbl W KETOHBI, AaMHWHBI W  aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEJUHEHMS. 3aJaHMs HAa COCTaBICHHE YPABHEHMM XMMHUYECKMX pEakUui ¢
y4acTHEM OPraHUYECKUX BEIECTB HA OCHOBAHHMM WX COCTaBa M CTPOEHUS

CocraBieHne cxeM peakuuid (B TOM 4YHCIE 1O MPEUIOKEHHBIM LENoYKaM IMpeBpalleHuit),
XapaKTepU3YIOUINX XUMUYECKUE CBOWCTBA OPTaHUYECKUX COEIMHEHUH OTAENBHBIX KJIACCOB, CIIOCOOBI
UX TI0Jy4CHMs W Ha3BaHUE OPraHUYECKUX COCIAMHEHHMM I10 TPUBHAIBHOM WIM MEXIYHApPOIHOU

OK 01
OK 02
OK 04
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CHUCTEMAaTHYECKOMH HOMCHKIJIATypC.
Pemenne IMPAKTUKO-OPUCHTUPOBAHHBIX TCOPETUYCCKUX 3aJIaHHﬁ Ha CBOMCTBa OpTraHU4YCCKUX
COC,Z[I/IHGHI/Iﬁ OTACIBHBIX KJIACCOB

JlaGopaTropHnas padora

2

JlaboparopHnas padota “IIpeBpaiiieHuss OpraHMYECKUX BEIIECTB IPU HarpeBaHuu".

[TonmyuyeHnue 3THIEHA M U3y4YEHHE €r0 CBOMCTB. MoaenupoBaHie MOJIEKYJ U XUMHUECKUX MpeBpaIleHnit 2

Ha MPUIMEpEe dTaHa, STUICHA, alleTHIICHA U JI.
Tema 4.3. OcHoBHOe coaepkaHue 8 OK 01
Unentuduranus | Teopermueckoe o6ydenne 4 OK 02
OpTaHIHICCKUX buooprannueckue coenunenus. I[lpumenenue u Ouonoruyeckas poib yrieBoaoB. OkucieHue OK 04
BCILCCTB, HX YIJII€BOAOB — MCTOYHHMK OHCPIrUM JKUBBIX OPraHu3MOB. Oo6mactu IMPUMCHCHUA AaMHWHOKHCIIOT. o)
SHAHCHHC 1 [IpeBpaieHusi OCTKOB MUINM B OpraHu3Me. buonormyeckwe ¢yHkuuu OenkoB. buonornyeckue
HpHMeH?HHe B (byHKIMHU kUpoB. Posib opraHndyeckoil XUMHUH B PeIICHUH po0IeM MHUIEBOH O€30MaCHOCTH
?[II;ISZSECI)/IHI;ITBCHHOFI Ponp opranuyeckoif XMMHHM B pELICHHH IPOOJEM HHEPreTHuecKkoil 0e30macHOCTH, B pPa3BUTUHU

MCIUIHHBI, CO3JaHNU HOBBIX MAaTCPHAJIOB, HOBBIX NCTOYHUKOB SHCPTHUU (aJ'II)TepHaTI/IBHBIe NCTOYHHUKHN
ACATCIIEHOCTH sHeprun). OmacHOCTh BO3JEHCTBHA Ha KUBBIE OPraHU3Mbl OPraHMYECKHUX BEIIECTB OTAEIbHBIX 2
Hegopeka KJI1accoB (yTJIIEBOAOPOMABI, CHHUPTHI, (PEHOJBI, XJIOPOPTaHMUECKUE IMPOWU3BOIHBIC, ANBIACTHUABI U JIp.),

CMBICJI IOKA3aTeJsl IPEEJIbHO JJOMTYCTUMON KOHIIEHTPAIIIH

JlabopaTopHble 3aHATHUS 2

JlaGopaTtopHast pabora: “VneHTrudukanusi OpraHMuIeCKuX COSTUHEHNUN OTIETBHBIX KJIaCCOB”

WNnentudukanus opraHMueCKUX COSIMHEHUN OTIIENbHBIX KJIAcCOB (Ha MpUMeEpe albIeTHUIOB, KpaxMmania,

YKCYCHOM KHCJIOTBI, O€TKOB M T.I.) C UCIOJb30BaHUEM WX (PU3UKO-XUMHUYECKUX CBOWCTB U

XapaKTepHBIX KadeCTBEHHBIX peakuuid. JleHartypauus Oenka mnpu HarpeBaHuu. l[BeTHble peakuuu 2

0enkoB.Bo3HUMKHOBEHNE aAHATUTHYECKOTO CHTHalIa C TOYKH 3p€HUA XHUMHUUYCCKHUX IIPOLECCOB IIpH

NPOTEKaHUU KaUeCTBEHHOH peakIiK, MO3BOJISIOMEH HISHTU()UIIMPOBATH MTPEI0KEHHbIE OPraHUYeCKUe

BEIIECTBA
KoHnTpoabHasn CTOVKT N 2
paGora 3 PYKTypa U CBOICTBAa OPraHUYECKUX BEIIECTB
Pazpnean S. Kunernuyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XMMUYECKHX pPeaKIui 4
CxopocTb OcHoBHOe coep:kaHue 4 OK 01
XUMUYECKUX Teoperuueckoe odyuenue 2 OK 02
PEaKIHid.

CKOpOCTh peaklMM, €€ 3aBUCHUMOCTb OT pa3IM4yHbIX (PAKTOPOB: HMPUPOABI PEArHPYIOLIMX BEIIECTB, 2
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XuMHUUeCKoe KOHILEHTPAIlMM  PEardpyloIluX  BENIECTB,  TEMIEpaTypsl W IUIOM@AM  PEAKIMOHHON
paBHOBecHe 10BepXHOCTH. TeroBbIEdQPEKTHI XUMUUECKUX PEAKIMI. DK30-HM SHIOTEPMUUYECKHE, PEAKIIUH.
OOpaTUMOCTh peakiuil. XUMUYECKOE DPABHOBECHE W €r0 CMEIICHHE MMOJ JEHCTBHEM Pa3InYHbIX
(GaxTOpOB (KOHIEHTPALKUs PEATEHTOB WK TPOAYKTOB PEAKIMH, AABIECHHE, TEMIIEPATYPa) VIS CO3MaHUS
ONTHMAJILHBIX YCIOBUM NPOTEKAHUS XUMUYECKUX mporieccos. [Tpunin Jle [latenne
[MpakTnyeckne 3aHATHA OK 01
Penienne TpakTHKO-OPUEHTUPOBAHHBIX 33JIaHMM HA aHAIM3 (PAKTOPOB, BIHMSIOIIMX Ha H3MEHEHHE OK 02
CKOPOCTH XUMHYECKOM PEaKiliu, B T.4. C TIO3UIUMA YKOJOTHYECKH IEIECO00PAa3HOTO MOBEAEHNUS B ObITY
¥ TPYJIOBOM JIEATENHHOCTH B LIEISIX COXPAHEHHS CBOETO 3I0POBbS M OKPY/KAFOIIEH TPUPOIHON CPEIbL.
PelieHre MPaKTUKO-OPUEHTHPOBAHHBIX 3aJaHUil Ha mnpuMeHeHue npuHnuna Jle-Illarense s
HaXOXKIEHUS HANpaBICHUs CMEIIEHUS paBHOBECHS XHMMHYECKOM peakuuu M aHaiu3 (aKTopos,
BJIMSIONINX HA CMENIEHUE XMMHUYECKOTO PABHOBECHS
Pa3neu 6. PactBopsI
Tema 6.1. OcHoOBHOe coiep:KkaHue OK 01
Hownstre o Teopernueckoe obyueHune OK 02
pactsopax PacTBopenyre Kak (HU3MKO-XUMHUYECKuit nporecc. PactBopbl. CrocoObl NPUIOTOBIEHHS PAacTBOPOB. OK 07
PactBopuMocTh. MaccoBasi JIoJii  pacTBOPEHHOro BemiectBa. CMBICT MOKa3aTeNs  IMPeaesIbHO
JIOMYCTUMO# KOHIIEHTPAIIMK M €r0 MCIIOJIb30BAHKUE B OIIEHKE DKOJOTHYECKON 6E30I1aCHOCTH.
[IpaBuiia 3KOJOTHYECKU IEIeCO00pPa3HOTO MOBEACHUS B OBITY W TPYIOBOM NEATEIBHOCTH B IENAX
COXPaHEHHUsS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOIHOM CPEIbl; ONACHOCTh BO3JEHCTBHS HA JKMBBIE
OpraHU3MBI ONIPEIETICHHBIX BEHIECTB.
PelieHue IPaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHMI HA PACTBOPHI, UCIIOIb3yEMBIE B OBITOBOM U
IPOM3BOJICTBEHHOM JEATEIBHOCTH YEJIOBEKA
Tema 6.2. OcHoBHoOe coJepKaHue OK 01
Hccnenosanne JlaGopaTopHble 3aHATHS OK 02
CBOHCTB PacTBOPOB [ JTaGopatopHas pa6ota « IPArOTOBIEHHE PACTBOPOBY. OK 04
[IpuroTtoBneHne pacTBOPOB 3aJaHHON (MaccoBOi, %) KOHLIEHTpAaLUHU (C TPAKTUKO-OPUEHTUPOBAHHBIMH
BOIIPOCAMH) U OTIPEJIENIEHUE CPE/IBI BOAHBIX PACTBOPOB.
Pelenue 3a1a4 Ha IPUTOTOBJIEHHE PACTBOPOB
ITpodrecCHOHAIBLHO-OPHEHTHPOBAHHOE COlEPKAHNE (COAepPIKAHME PUKJIATHOI0 MOLYJIs)
Pa3pnen 7. Xumus B ObITY M IPOM3BOICTBEHHOH 1eATEJbHOCTH YeJI0BeKa OK 01
Xumust B ObITY U OK 02

OcHOBHOe coiep:KkaHue
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npou3BoAcTBeHHOM | TeopeTnueckoe o0yuenne 2 OK 04
ACATCIIBHOCTH Hosgeiimune nocTimkeHUs: XUMHUECKON HAYKH U XUMHUYECKON TexHonoruu. Poibs xumMuu B o0ecrieueHnn OK 07
4CJIOBCKaA 9KOJIOTHYECKOH, SHEPTeTUICCKON 1 TMTUIIEBON O€30IMaCHOCTH, Pa3BUTUN MEAUIMHEI. [IpaBuia movcka u ) TIK 2.3.

aHalM3a XUMHYECKOM wuH(OpManuu U3 pa3IuYHBIX HCTOYHUKOB (HaydyHas M y4eOHO-HaydHas

JUTEpaTypa, CPelICTBA MaccoBOi nHMopMayu, cetb HTEpHET)

I[pakTnyeckmne 3aHATHA

[Tonick u aHanM3 KeMCOB O MPUMEHEHWH XMMHUYECKHUX BEHIECTB M TEXHOJOTUW C ydeToMm Oymyiien

MpoPECCUOHAIBHOW ~ JIEITEIbHOCTH MO  TeMaM:  Ba)XKHEHIIME  CTPOUTEIbHBIE  MaTepHualbl,

KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KepamMuKa, MaTepuajibl Uil JJIEKTPOHHUKH, ’

HaHOMAaTepHuaibl, TEKCTUJIbHBIE BOJOKHA, HWCTOYHUKU DJHEPIHUH, OPraHUYECKUE U MHUHEpAIbHbIC

yA00OpeHus, JIeKapCTBEHHBIE BEIIECTBA, OBITOBASI XUMHUS.

3ammra:lIpencraBienue pe3yabTaTOB pelieHus: KecoB B hopMe MUHH-TOKJIAA C MPe3eHTaIe

IIpome:xyTouyHast arrecTanus o AucuunanHe (AuddepeHuMPOBaHHBINA 324eT) 2

Bcero 78
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3. YcioBus peaju3ainuu NporpamMMbl 0011e00pa3oBaTe/IbHOM JUCHUILINHbBI

3.1. TpedoBaHus K  MUHUMAJIBHOMY MaTepHAJIbHO-TEXHUYECKOMY
o0ecre4YeHn 10

ObOopynoBaHne y4eOHOTr0 KaOMHETA eCTeCTBEHHBIX HAYK:
- HarjsigHble MocoOus (KOMIUIEKThI Y4EOHBIX TaOIMIl, CTEHIOB, CXEM, IJIAKaTOB,
MOPTPETOB BBIIAIOIIUXCS YUCHBIX B XUMUH U JIP.);
- JUJIAKTUYECKUE MaTepuaibl (3aJaHus IS KOHTPOJIBHBIX paloOT, JJIS pa3HbIX
BHJIOB OLICHOYHBIX CPEJICTB, SK3aMeHa U Jp.);
- TEXHUYECKHUE Cpe/ICTBA 00y4eHHs (MEPCOHAbHBIA KOMITBIOTEP C JTUIIEH3UOHHBIM
MIPOrpaMMHBIM 00eCTIeUCHUEM; MYJIbTUMEIUHHBIA TIPOCKTOP; BBIXOJI B JIOKAJbHYIO
CETh);
- 3aJ1bl (OMOIMOTEKA, YUTATIBHBIN 3aJ1 C BBIXOJIOM B c€Th MHTEpHET).

3.2. MudopmanuonHoe odecneyenne 00y4eHust
OcHOBHbIE HCTOYHUKH:

1. AndunorenoBa, W.B. Xumusa: y4eOHMK U TPaKTUKYM [JIsi CPEIHErO
npodeccuoHanbHoro  obpaszoBanusi/  U. B. Audunorenosa, A. B. baGkos,

B. A. IlonikoB. — 2-¢ u3a., ucnp. U gon. — Mocksa : MzparensctBo FOpaiir,
2023. — 291 c.— (IIpodeccuonanbHoe obOpazoBanue). — [SBN 978-5-534-
11719-6. — Tekct : snexktpoHHsid // OOpazoBarenbHas miatdopma HOpaiit:

https://urait.ru/bcode/513807

2. llleronuxuna, H. A. O6mas xumus: yueonuk ais CI10 / H. A. Hleronuxuna, JI.
B. MunaeBckas. — Cankrt-IletepOypr: Jlans, 2021. — 164 c.

3. Huxonsckuii, A. b. Xumua: y4yeOHHK U TPAKTUKYM JJIsi CPEIHEro
npodeccuonanbHoro oopaszosanusi / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-¢
u3 ., nepepad. u non. — Mocksa: UznarensctBo FOpaiit, 2022. — 507 c.

4. Xumus: y4eOHHUK IJIsi cpeaHero npodeccroHansHoro obpazosanus / 0. A.
JleGenes, I'. H. ®anees, A. M. lN'ony6es, B. H. [llanoBai; nmoja oOuied peaakiueit
I'. H. ®aneeBa. — 2-e uzj., nepepad. u aon. — Mocka: U3narensctBo FOpaiir,
2022. —431 c.

J_IOHOJIHI/ITCJILHI)IC HCTOYHHUKH

1. Xwuwmusa. 10 xmacc. YromyOnéHnsiii ypoBeHb : yueOHuk/ B.B. Epemun,
H.E. Ky3pmenko, B.M. Tepenun, A.A.Jlpo3no, B.B.Jlynun; mnoam pen.
B.B. JIynuna. — M.: [IpocBemienue, 2022. — 446, [2] c.: un.

2. Xwumua. 11 knacc. YroyOn€Huelid ypoBeHb : yueOHuk/ B.B. Epemun,
H.E. Ky3pmenko, A.A. dpo3nos, B.B.Jlynun; nox pea. B.B. Jlynuna. — M.:
IIpoceemenue, 2022. — 478, [2] c.: ui.
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3.  Xwumusa. YrnyOnenasii ypoBeHb. 10—11 kmaccer: pabodast mporpamma K
mmann YMK B.B. Jlynuna: yuebno-meroguueckoe mnocobue / B.B. Epemun,
A.A. Jlpo3nos, .B. Epemuna, 2.10. Kepumon. — M.: Jlpoda, 2017. — 324, [1] c.

4. Meronnueckoe nocooue k yueOHuky B. B. Epemuna, H. E. Ky3pmenko,
B.1. Tepenuna, A. A. [po3noBa u np. «Xumus. YriayOneHHbId ypoBeHb». 10
kiacc / B. B. Epemun, A.A. [po3noB, M.B. Epemuna, B. N. MaxonuHna,
O. 1O. Cumonoga, 2.10. Kepumon. — M.: [poda, 2018. — 339 c. : uin.

5. Meroauueckoe nocodue k yueoHuky B. B. Epemuna, H. E. Ky3bpmenko,
A. A. Jlpo3noBa u ap. «Xumus. YriayOlieHHbIH ypoBeHb». 11 kmacc / B. B.
Epemun, A.A. [posnos, N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10.
KepumoB. — M.: Jlpoda, 2018. — 423 c. : u.

6. TIycena, E. B. Xumus gia CITIO: yueOHo-meTonuyeckoe nocodue / E. B.
I'ycea, M. P. 3uranmmuna, [[. . KynukoBa. — Kazaus: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — Texkcr: s1mekTpoHHbI // JIaHB : 3JIEKTPOHHO-
oubnmuoreunas cuctema. — URL: https://e.lanbook.com/book/196096 (mata
oOpamenus: 14.10.2022). — Pexxum goctymna: ajis aBTOpU3. MOJIb30BaTEEH.

7. UYepnukona, H. FO. XumMus B 10CTyITHOM H3JI0OKEHUH: y4eOHOE OcoOue
st cnio / H. YO. YepHukoBa. — 2-e u3a., crep. — Cankr-lletepOypr: Jlans, 2022.
— 316 c. — ISBN 978-5-8114-9500-9. — Tekct: anexkTpoHHbI // JlaHs:
aeKTpoHHO-OnbmuoTeyHas cuctemMa. — URL: https://e.lanbook.com/book/195532
(mara obpamenus: 14.10.2022). — Pexxum nocrtyna: Jjis aBTOPHU3. MOJIb30BaTENCH.

8. Ilenunupina, JI. B. Xumus: yue6Hoe nocodue / JI. B. IlleBHuIpiHa, A.
N. AnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-
4. — Texcr: anexkTpoHHbii // Jlanb: anekTpoHHO-0MOMMOTeUHast cuctema. — URL:
https://e.lanbook.com/book/118505 (mara obGpamenus: 14.10.2022). — Pexum
JOCTYTIA: JUTIsl aBTOPH3. MTOJIH30BATEICH.

9. bmunos, JI. H. Xumusa: yueOnuk mis CIIO / JI. H. baunos, U. JL
[lepdunora, T. B. CokonoBa. — 2-e¢ usn., crep. — Caunkr-lIlerepOypr: Jlans,
2021. — 260 c. — ISBN 978-5-8114-7904-7. — Texcrt: anexTpoHHbIN // JlaHb:
ANeKTpoHHO-OubMuoTeunas cuctemMa. — URL: https://e.lanbook.com/book/167183
(mara obpamenus: 14.10.2022). — Pexxum pocrtyna: Jjisi aBTOPHU3. MOJIb30BaTeENCH.

10. Tabpuensn, O. C., JIpicoa, I'. I'. XumMusi: kHura s mpemnogaBaTes:
y4e0.-meTo1. mocooue. — M. Akanemus, 2012. - 332 c.

11. Yepuuxoa H. IO., MemepskoBa E. B. PemaeM 3agauum mo Xumuu
camocrtosaTensHO: yueobnoe nmocooue / H. FO. Uepnukosa, E. B. MemepsikoBa —
Cankr-IletepOypr: Jlansb, 2022. — 328 c.

12. PesnukoB B. A. COOpHHMK ympaXHEHWW W 3a]ad MO OPTraHUYECKON
xumun: yueoHoe nocobue / B.A. PesaukoB — Cankr-IlerepOypr: Jlans, 2021. —
226 c.

13. Kamyctuna A. A., Xampuenko W. I'.,; JlubGanos B. B. OOmas u
Heopranudeckas xumud. [Ipakrukym / A. A. Kanycruna, U. I'. Xanbuenko, B.B.
JIu6anos— Cankrt-IlerepOypr: Jlans, 2020. — 152 c.

14. Tabpuensn O.C. Xumus: yueb. 1t ctyd. npod. yued. 3apeaenuti / O.C.
["abpuensn, N.I'. Octpoymos. — M., 2016.- 256 c.
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1

15. Taopuensu O.C. Xumus pus1 npodeccwii u  CHENUATBLHOCTEH
TEXHUYECKOTO Tpodmis: y4eOHWK JUIsi CTyH. YYpPSXKICHHA cpen. mpod.
obopazoBanus / O.C. I'abpuens, N.I'. OctpoymoB. — 4-¢ u3a., crep. — M. :
N3 parenbcknil neHTp «Akagemus», 2017. — 272 c.

HNuTepHeT-pecypcesbi:

1. hvsh.ru — Xypnuan «Xumus B mkosey.

2. https://postnauka.ru/themes/chemistry — JekIuu 1m0 XUMHUHM Ha caiTe
[ToctHayxka. http://gotourl.ru/4780 (http://elementy.ru/)

3. HayuHo-monyJsisipHbld OPOEKT «IDJIeMEHThbl OoybIIoi Hayku» ((usuka,
XUMUs, MaTeMaThuKa, acCTPOHOMUS, HaAyKW O KW3HU, Hayku o 3emie). HoBoctu
HayKH, KHUTH, HAYYHO-TIOMYJISIPHBIE CTAThH, JICKIIUU, SHIIUKIIOTEINH.

4. http://gotourl.ru/4783 (http://potential.org.ru/)

5. Caiit HayuHO-nionyJsapHOro xypHana «llorenunan». XypHan uzgaéres ¢
2005 r., ¢ 2011 r. — pazgen «Xumus».

6. http://gotourl.ru/4785 (http://www.hij.ru/)

7. CalT HAy4YHO-NOMYJIIPHOIO >KypHala «XWUMHS W KU3Hb». JKypHan
uznaércs ¢ 1965 r.

4. KOHTPOJIb ¥ OLIEHKA Pe3yJbTATOB OCBOEHHSI 00111e00pa3oBaTeIbHOI
AUCHUIIAHBI

KouTpons u  oleHKa  pe3yslbTaToB  OOy4YEHHUSI  OCYIIECTBISETCS
mpernojaBateieM B Ipoliecce  MPOBEACHUS  MPAKTHUECKUX  3aHATUA |
7abopaTopHbIX pPabOT, TECTUPOBAHUS, a TaKXKE BBHITIOJHEHUS OOYyYarONTUMUCS
WHIUBUIYAIbHBIX — 3aJaHuil. Pe3ynmbTaThl  OOy4YeHUS  OMPENENsioT,  YTO
oOydJaromuecs: JTOJDKHBI 3HATh, TIOHMMAaTh W JEMOHCTPHUPOBATH IO 3aBEPIICHUH
W3YUYCHUS TUCIUTUINHBI.

s popMupoBaHusi, KOHTPOJIS U OLIEHKU PE3yJIbTATOB OCBOCHUS YyueOHOI
JUCHUTUIMHBI UCTIOJB3YETCSI CUCTEMA OLIEHOYHBIX MEPONPUSITUH, TTPEACTaBISAIONIAs
coOOl KOMIUJIEKC Y4Y€OHBIX MEPONPUSITUN, COIVIACOBAHHBIX C pe3yJbTaTaMH
oOyuenuss u copmynupoBaHHblx ¢ yuetoM @OI'OC COO (mpenMmeTHbIC
pe3yabtathl o auciuiuiuae) u GI'OC CIIO.

OK/IIK Monyas/Pa3nen/Tema PesyabTar 00y4enus THunbI OLEHOYHBIX MePONPUATHI

OcHoBHOe CoaepiKaHue

1 Pa3zgen 1. OcHoBBI DopmMyIHPOBATH 0a30BbIe
CTPOeHUsl BellecTBA NOHSATHS M 3aKOHBI XUMHH
1.1 [OK 01 Crpoenne aToMOB CocTaBnsATh XUMUYECKHE 1. Tect «CtpoeHne aTOMOB
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OK/IIK

Monyas/Pa3znen/Tema

PesyabTat 00yuenus

THIIbI OLEHOYHBIX MEPONIPUATHIA

XMMHYECKUX 3JIEMEHTOB U
MIpHUPOJIa XUMUUECKOH
CBSI3U

(hopMyITBI COETMHEHHI B
COOTBETCTBHHU CO CTETICHBIO
OKHCJICHUS] XUMHIECKUX
AJIEMEHTOB, UCXOJIS U3
BAJICHTHOCTHU U
AIIEKTPOOTPHUIIATENILHOCTH

XUMHYECKUX 3JIEMEHTOB U IPUPOAa
XUMUYCCKOHN CBSI3HY.

2. 3aa4u Ha COCTaBJICHUE
XUMHYECKUX (DOPMYIT ABYXaTOMHBIX
coeTMHEeHU (OKCUIOB, CYyIb(QHUIOB,
TUJIPUJIOB | T.I1.).

3. 3agaHus Ha UCIIOIL30BAHUE
XAMHYECKON CHMBOJIMKY W HA3BaHHUI
COCJIMHCHUI TI0 HOMEHKJIATYPe
MEKIyHapOHOTO COI03a
TEOPETUUCCKOW M MPUKIATHON XUMHUH
U TPUBUAJIBHBIX Ha3BAaHUH JIsI
COCTaBIICHHS XUMHUUECKUX POPMYIT
JIBYyXaTOMHBIX COSJAMHCHU (OKCHUJIOB,
CyNnb()UI0B, THIAPUIOB U T.I1.) U
JIPYTUX HEOPTaHHUYECKUX COCTUHEHUN
OTEIbHBIX KJIACCOB

1.2

OK 01
OK 02

[Tepuoauyeckuii 3aKOH U
tabnuma /.M. MenneneeBa

XapakTepuszoBaTh
XUMUYECKUE IIEMEHTHI B
COOTBETCTBHU C UX
MOJIOKEHUEM B
MEPUONYECKON CHUCTEME
XUMHYECKUX DJIIEMEHTOB
J.A. Menneneera

1. Tect «Metammueckue /
HEMETaNIMYECKUE CBOICTBA,
3JIEKTPOOTPHUIIATEILHOCTH U CPOJICTBO
K DJIEKTPOHY XUMHUYECKUX DIIEMEHTOB
B COOTBETCTBHE C UX YJECKTPOHHBIM
CTPOCHHEM U TIOJIO)KEHHUEM B
NIEPUOIUYECKOMN CUCTEME
XAMHUYECKUX deMeHToB J[. 1.
Menneneesa.

2. [IpakTrueckue 3a1aHus Ha
YCTaHOBJICHHUE CBSI3U MEWKIY
CTPOCHHUEM aTOMOB XUMUUYCCKUX
3JIEMEHTOB U TIEPUOTNIECKIM
U3MEHEHHEM CBOWCTB XUMUYECKUX
3JIEMEHTOB U UX COEJMHEHU B
COOTBETCTBHH C TTOJIOKECHUEM
IIepnonnueckoit cucreme.

3. IIpakTUKO-OPUEHTUPOBAHHbBIE
TEOPETUYECKUE 3a/IaHUs Ha
XapakTepUu3anu XUMAYECKUX
3eMeHTOB: «MeTtammiyeckue /
HEMETAJUTHIECKUE CBOICTRA,
AIEKTPOOTPHUIIATETELHOCT M CPOJICTBO
K DJICKTPOHY XUMHUYCCKUX 3JICMCHTOB
B COOTBETCTBHE C MIX DJIEKTPOHHBIM
CTPOCHHUEM U TOJIO)KCHHUEM B
NEPUOJUYECKON cucTeMe
XUMHYECKUX IIEMEHTOB

J.A. Meunneneera»

Paznea 2. Xumunueckne

XapaKTemeBaTb THIIbI

KonTpoanHas pabdora
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Ne OK/IIK Monyas/Pa3nen/Tema PesyabTat 00yuenus THIIbI OLEHOYHBIX MEPONIPUATHIA
XHUMHMYECKUX peaKkuuid «CTpoeHne BenecTBa u
peakuuu
XHMHYECKHE PeaKIHm)
2.1 [OK 01 THunsr XUMHUYECKUX CocTaBnsATh peakuuu 1. 3amaun Ha cocTaBIIEHUE
OK 04 peakuuii COEIMHEHUS, Pa3JIOKEHUs, |ypaBHEHUU peaKIIuii:
oOMeHa, 3aMelIeHus, — COeTMHEHUS, 3aMEILICHHS,
OKHCJIMTEJIBHO- pasiiokeHus1, 0OMeHa;
BOCCTaHOBHUTEJbHBIC — OKUCIIUTEIBHO-
peaknuu BOCCTaHOBHTENBHBIX PEAKIINH C
UCIIOJIb30BAaHUEM METOAA
3JIEKTPOHHOTO OayaHca.
2. 3amayn Ha pacyeT Macchl BEUIECTBA
nnu o0béMa
ra3oB 0 U3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce ik 00BEMY OIHOTO
U3 YYaCTBYIOLINX B PEAKIIUU
BEILIECTB; Pacu&Thl
Macchl (00bEMa, KOMMYeCTBA
BEIIECTBA) IPOJYKTOB PEAKLINH, €CIIU
OJTHO M3 BELIECTB UMEET IPUMECH
2.2 ONeKTpoIuTHYECKas CocTaBnsTh ypaBHEHHS 1. 3amaHus Ha cocTaBlIeHUE
JUCCOLMAIMS M MIOHHBIH | XMMUYECKUX PEaKLUH MOJICKYJISIPHBIX U MOHHBIX PEaKIMi C
oOMmeH MOHHOTO OOMEHA C Y4aCTHEM |y4acTHEM KUCIIOT, OCHOBAaHHH U
HEOPraHWYeCKUX BEIIECTB  |COJel, yCTaHOBIICHNE H3MEHEHHUS
KHCJIOTHOCTH CPEJIbI
2. JlabopatopHas pabota "Turisl
XUMHYECKUX peaKiuin"
3 Pa3nen 3. Ctpoenue n HccnenoBats crpoenue 1 (KonTposabHasi paboTa
CBOJiCTBa CBOICTBA HeopraHuyeckux |(«CBoHCTBa HEOPraHMYECKNX
HEOpPraHH4YecKuX BellleCcTB BeleCTB»
BellecTB
3.1 |OK 01 Knaccuduxanus, Knaccuduuuporats 1. Tect «HomenkaTypa u Ha3BaHHe

HOMCHKJIATypa U CTPOCHUC
HCOPraHn4€CKUX BCUICCTB

HEOPraHWYEeCKUE BEIIECTBA B
COOTBETCTBHUU C UX
CTpOCHHEM

HEOPTaHUYECKHUX BEIECTB HCXOIS U3
UX XUMHUYECKOH POPMYITBI UITH
COCTaBJICHHE XUMUIECKOH (POPMYIIBI
HCXOJIsl U3 Ha3BaHUS BEIIECTBA O
MEX/TyHapOIHOU UJIM TPUBUAIIBHOM
HOMEHKJIIATYype».

2. 3agaun Ha pacuyeT MacCOBOM JTOIU
(Macchl) XUMHYECKOTO dJIeMEHTa
(coeauHeHus) B MOJIEKyJIe (CMecH).
3. [IpakTrueckue 3a1aHus 110
KJIACCU(UKAIH, HOMEHKIIAType U
XUMUYIECKUM (hopMyIam
HEOPTaHUYECKHUX BEIECTB
Pa3JIMYHBIX KJIaCCOB.

4. TlpakTrueckure 3aaHus Ha
OTIPE/ICTICHHE XUMHUYCCKOM
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OK/IIK

Monyas/Pa3znen/Tema

PesyabTat 00yuenus

THIIbI OLEHOYHBIX MEPONIPUATHIA

AKTUBHOCTH BEIIECTB B 3aBUCUMOCTH
BUJIa XUMHUUYECKON CBS3H U TUIIA
KPUCTAJNIMYECKOUN peleTKu

32

OK 01
OK 02

DU3NKO-XUMHUYECKUE
CBOMCTBa HEOPraHUYECKUX
BEILIECTB

YcraHnaBpiIuMBaTh 3aBUCHUMOCTh

(DU3UKO-XUMUYIECKHUX
CBOWCTB HEOPTaHUUYESCKHUX
BEIIECTB OT CTPOCHHUS
aTOMOB U MOJIEKYJI, & TaK¥Ke
TUTIA KPUCTALTHICCKOM
perieTku

1. Tect «OcoOeHHOCTH XUMHUYECKUX
CBOMCTB OKCHJIOB, KHCJIOT,
OCHOBaHUH, aM(OTEepHBIX
TUAPOKCUJOB U COJIEI.

2. 3aaHusl Ha COCTaBIICHUE
YPABHEHUN XUMUYECKUAX PEAKIUH C
y4aCTHEM MIPOCTHIX U CIOXKHBIX
HEOPraHWYECKHX BEIIECTB: OKCHJIOB
METaJJIOB, HEMETAJIJIOB U
aM(OTEepPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT, OCHOBAaHUI
1 aM()OTEPHBIX THAPOKCUIOB,
HEOpPraHWYECKUX COJIEH,
XapaKTepHU3YIOINX UX CBOMCTBA U
CTIOCOOBI MOTyYEeHHUSI.

3. IIpakTUKO-OPHEHTHPOBAHHBIE
TEOPETUYECKUE 3aJaHNS HA CBOMCTBA
U TIOJTy4EeHNE HEOPTraHMUECKUX
BEIECTB

33

OK 01
OK 02
OK 04

Unentndukanms
HEOPraHUYECKHUX BEIECCTB

HccnenoBaTh KaueCTBEHHBIE
peaKIuy HEOPTaHUIECKUX
BEIIECTB

1. IIpakTUKO-OpUEHTUPOBAHHBIE
3aJaHusl 10 COCTABJICHUIO
XUMHYECKUX PEAKIIHHA C yJacTHEM
HEOPTaHWYECKHX BEIIECTB,
UCIOJIb3YEMBIX IS UX
UACHTU(UKAIIIH.

2.JlabGoparopHas padora:
“UneHTrUKANNAT HCOPTAHUTICCKUX
BelIEeCTB”

Paznen 4. Ctpoenue u
CBOMCTBA OPraHU4YeCKNX
BellecTB

HccienoBars cTpoeHne U
CBOMCTBAa OPraHUYecKuX
BellecTB

KonTpoasHas padora
«CTpoeHne U CBOICTBA
OPraHUYecKHUX BeLIeCTB)

4.1

OK 01

Knaccudukanus, crpoenne
¥ HOMEHKJIaTypa
OpTraHUYCCKUX BCHICCTB

Knaccupuumposatsb
OpraHMYecKHe BEIIeCTBa B
COOTBETCTBHUU C UX
CTpPOCHHEM

1. 3aganus Ha cocTaBJICHUE Ha3BAHUN
OpPTaHWYECKNX COCTUHEHUH 10
TPUBUAIBHOWN WJIM MEXKIYHApOAHOU
CUCTEMaTHIEeCKON HOMEHKIIAType.

2. 3ajaHusi Ha COCTaBIICHHUE TTOITHBIX
U COKPAILEHHBIX CTPYKTYPHBIX
(hopMyIT OpraHNYECKHX BEIIESCTB
OTJICJIBHBIX KJIaCCOB.

3. 3ajauu Ha ONpeIeNICHHE
npocreimeil Gopmyst
OpFaHH‘-IeCKOﬁ MOJICKYJIBI, UCXOJ U3
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Ne OK/IIK Monyas/Pa3nen/Tema PesyabTat 00yuenus THIIbI OLEHOYHBIX MEPONIPUATHIA
3JIEMEHTHOTO cocTaBa (B %)
4.2 |OK 01 CBolicTBa OpraHM4ecKux |YCTaHABIMBATH 3aBUCUMOCTH | 1. 3agaHus Ha cOCTaBICHUE
OK 02 COEIMHEHUI (hU3UKO-XUMHUYECKUX YPABHEHUI XUMHUYECKUX PEAKIUI C
OK 04 CBOMCTB OpraHU4eCKUX Y4aCTHEM OPraHUYECKUX BEIIECTB Ha
BEIIECTB OT CTPOCHHUS OCHOBaHHMHM HX COCTaBa U CTPOCHUSI.
MOJIEKY 2. 3agaHus Ha COCTaBJICHUE
YpaBHEHUI XUMHUECKUX pEaKIHii,
WLTIOCTPUPYIOLINX XUMUYECKHE
CBOHCTBA C Y4€TOM MEXaHHU3MOB
MIPOTEKaHUs JaHHBIX PEaKINi U
TeHETHYECKOHN CBSI3H OPraHMYECKUX
BEIIECTB Pa3HBIX KJIACCOB.
3. PacueTrHsble 3a7a4 TI0 ypaBHEHHUSIM
peakuuii ¢ yuacTueM OpraHUueCcKUX
BEIIIECTB.
4. JlabopatopHas paboTa
“IIpeBpalieHust OpraHu4YeCKUX
BEIIIECTB ITPH HarpeBaHuu"
4.3 |OK 01 Unentndukanus UccnenoBatk kauecTBeHHbIE |1.IIpakTuKO-OpueHTUPOBAHHbIE
OK 02 OpraHUYECKUX BEIECTB,  |PEAKLUU OPraHUYECKUX 3a/IaHUs 110 COCTABIICHUIO
OK 04 UX 3HAYCHUE U COEJIMHEHUN OTJEIBHBIX XUMHUUYECKUX PEAKIIUNA C ydacTHEM
NpUMEHEHHUE B OBITOBOW M |KJIacCOB OpPraHWYECKHX BEIIECTB, B T.4.
MTPOM3BOACTBEHHOM WCTIOB3YEMBIX IJIS UX
JeSITENbHOCTH YeNIOBEKa uAeHTH(UKAH B OBITY U
MIPOMBIIIEHHOCTH.
2.JIabopaTtopHas pabdoTa:
“Unentnukanus opraHnuecKux
COEAMHEHUH OTAEIbHBIX KJIACCOB”
5 Pazpnen S. Kunernueckue |XapakrepuzoBaThb
H TepMOJMHAMHUYECKHe |BJIHMSHHE Pa3JHIHbIX
3aKOHOMEPHOCTH (akTOpoB Ha paBHOBecue
NPOTEeKAHUS H CKOPOCTh XUMHYECKHX
XHMHUYECKUX peakuui peaxkuui
5 |[OKO01 CKOpOCTh XUMHUYIECKUX XapakTepuzoBaTh BiusHue |IIpakTUKO-OpUEHTUPOBAHHbBIE
OK 02 peakuuii. Xumudeckoe KOHIIEHTpaluu TEOPETUUECKHUE 33/1aHUS HAa aHAIIN3
paBHOBecHe pearupyonmx BemecTB 1 (hakTOpOB, BIUSIOIINX HA U3MEHEHUE
TEMIIEpPaTyphl HA CKOPOCTh | CKOPOCTH XMMUYECKOH peaKLuy.
XUMHUYECKUX PEaKLUM IIpakTHKO-OpHEHTHPOBAHHbIE
XapakTepu3oBaTh BIUSHUE |33aJaHUs HA IPUMEHEHHE NIPUHIMIIA
n3MeHeHus KoHueHTpauun  |Jle-llarense 11 HaxOXAEHUSA
BEILECTB, PEAKIIUH CPEAbl U |HANpaBJICHUs CMELICHUS paBHOBECHS
TEeMIEpaTyphl HAa CMEIIEHHE |XMUMUYECKON pEeaKLU U aHAIIN3
XMUMHYECKOTO paBHOBeCHSI | (DaKTOpOB, BIUSIOMIMX HA CMEIIICHHUE
XMMUYECKOTO PaBHOBECHS
6 HccnenoBats

Pa3nen 6. PacTtBopbl

HUCTHHHBIEPACTBOPLI C
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Ne OK/IIK Monyas/Pa3nen/Tema Pe3yabTar o0yyenust THIIbI OLEHOYHBIX MEPONIPUATHIA
3aIaHHBIMHU
XapaKTePUCTHKAMHU
6.1 |OK 01 [Tonsarue o pacTBopax PaznuuaTth ncTUHHBIE 1. 3agauu HA IPUTOTOBIICHUE
OK 02 PacTBOPBI PacTBOPOB.
2. [IpakTHKO-OpUEHTUPOBAHHBIE
pacyeTHbIE 3alaHNs Ha JUCIIEPCHBIE
CHCTEMBI, HCTIONb3yeMbIe B OBITOBOM
Y TIPOU3BOJICTBEHHOH IE€ATEIHHOCTH
YeJloBeKa
6.2 |OKO01 Hccnenosanne cBONCTB Uccnenosats Gpusuko- JlaboparopHas paboTa
OK 04 pacTBOpOB XUMHUYECKUE CBOICTBA “IlpuroroBrneHne pacTBOPOB™
WCTHHHBIX PaCTBOPOB
II | IlpodeccnoHaTbHO-OPHEHTHPOBAHHOE cOAepPKaHNe (coaepKkaHue NPUKJIAJTHOT0 MOTYJIA)
7 Pazpen 7. OueHuBaTH MOCHEACTBUA |3alMTa Keiica (¢ ydeToM OyayLien

Xumus B ObITY B
NPOM3BO/ICTBEHHOI
HesiTeJIbHOCTH Yes10BeKa

OBITOBOM U
NMPOU3BOACTBEHHOM
JIeAITEeJIbHOCTH YeJIoBeKa C
MO3UIHUI 3KOJOTrHYeCKoi
0e30MacHOCTH

npod¢ecCHOHAIBHOM 1eSITeJILHOCTH)

OK 01
OK 02
OK 04
OK 07
IIK 1.2.

Xwumusi B OBITY U
MPOU3BOJICTBEHHOM
JeSITENbHOCTH YeJI0BEKa

O1eHUBaTh MTOCIIEACTBUS
OBITOBOM U
MPOU3BOJICTBEHHOM
JICSITEILHOCTH YSIOBEKA C
MO3UIIMNA DKOJIOTMYECKOU
0€30IaCHOCTH

Keiic (c yaerom Oymymieit
pOoeCCUOHANBHOM IS TEILHOCTH )
Tewma ketica: JlekapcTBa Ha OCHOBE
PacTUTENBHBIX MPEMAPaTOB
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