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1. O0mas xapakTepucTUKa padodeil NPOrpaMmbl
001eo0pa3oBaTeJIbHOM JUCHUIIJINHbBI
Oo6mieoOpa3oBaTenbHas AUCHUIUIMHA «XUMHS», SBISETCA 00s3aTeIbHOM
4acThl0  0011e00pa30BaTeIbHOTO IMKJIAa 00pa3oBaTeNbHONM MpPOrpaMMbl B
coorBeTrcTBUM ¢ PI'OC CIIO mno cnemuansHoctd 38.02.01 DkoHOMHKA U
Oyxrantepckuid ydeT (mo otpacisiMm) B coorBeTrctBur ¢ ®I'OC COO Xumus
SBJIIETCS 0053aTeNIbHON AUCIUIUIMHON HA YPOBHE CPEIHETo 00IIero 00pa3oBaHusl.

1.2. Ilesin ¥ uIaHMpYeMble pe3yJabTaThl 0CBOCHHUS JUCHMILIHHbBI

1.2.1. leau 1 3aga4y JTUCHUATLIIMHBI

dopMHUpOBaHUE y CTYACHTOB MPEJCTABICHUS O XUMUYECKOW COCTABJISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, KaK OCHOBBI TMPHUHATHS pEUICHUNA B
JKU3HEHHBIX U TPOU3BOJICTBEHHBIX CHUTYyallUsIX, OTBETCTBEHHOTO MOBEACHUS B
MIPUPOJTHOM Cpelie.

3amavyu TUCUMILTHHBI:

1) chopmupoBaTh MOHMMaHUE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUYECKHX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOLIEH Cpelie, IEIOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIATH (POPMYIIbI HEOPraHUUECKUX U OPTaHUUYECKUX
BCILIECTB, YPaBHEHUS XMMHUYECKHX  pPEaKlHil, OOBICHATH HX  CMBICI,
MHTEPIPETUPOBATH PE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,;

3) cdopmupoBaTh HaBBIKM MPOBEACHUS  MPOCTEHIINX  XUMUYECKUX
HKCIIEPUMEHTAJILHBIX HCCIEOBAaHUN C COONIOACHUEM TMpaBUiI OE30MacHOTO
oOpaIleHus ¢ BEIeCTBaMH 1 JIaDOpaTOpHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS UCIIOIL30BaTh MH(OOPMALIMIO XMMUYECKOTO XapaKTepa U3
Pa3JIMYHBIX UICTOYHUKOB;

5) cdopmupoBaTh  yMEHUSI ~ IPOTHO3UPOBATh  MOCIEACTBUS  CBOEHU
NEATETbHOCTH W XUMUYECKHX TMPHUPOJHBIX, OBITOBBIX W MPOU3BOJACTBEHHBIX
IIPOLIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYMMOCTU JOCTIKCHUM XUMUYECKON HAyKH
Y TEXHOJIOTUH JJI Pa3BUTHS COLIMAILHON M MPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnanupyemble pe3ybTaThbl OCBOCHUN 00mIe00pa3oBaTebHONH AUCHMIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe

ProcC Coo

Kon u I[InanupyemMble pe3yjbTaThl 0CBOEHHS THCIUTIIAHBI
HAUMEHOBaHU

e

dopMHpyeMBbIX OO6ume JucuunimHapHbIe
KOMIIeTeHIN i
OK 01. B yacTu Tpy10BOro BOCIMTAHHUS: - BJAIeTh CHUCTEMOW XHMMHUYECKHUX 3HAHHUM, KOTOpas  BKIIOYAEeT:
Bribupars - TOTOBHOCTh K TpPYAY, OCO3HAHHE IICHHOCTU | OCHOBOIIOJIArAlOIINE TOHATUS (XUMHUCCKUH DIIEMEHT, aTOM, 3JICKTPOHHAs
CHOCOOBI MacTepCTBa, TPYIO0TO0HE; o0osiouka aToma, s-, p-, d-3JEKTPOHHBIE OPOMTAIN aTOMOB, HOH, MOJIEKYJIa,

pelieHus 3aaaq
npodeccruoHal
bHOU
JEeSATSIIbHOCTH
MPUMCHHUTEITHH
0 K pa3InIHBIM
KOHTEKCTaM

- T'OTOBHOCTDb K aKTHUBHOM ACATCIIBHOCTH

TEXHOJIOTHYECKOM M COLMAILHOM HAPABIEHHOCTH,
CIIOCOOHOCTD

HHULUHUPOBATb, IUIAHUPOBATH U

CaMOCTOATCIIBHO BBIIIOJIHATE TAKYIO ACATCIIBHOCTD,
chepam

- UHTEpEC K pa3IU4HbIM

PO eCCUOHAIBHON JEATEHLHOCTH.

OBnajgeHne  yHUBEpPCAIbHBIMM  y4eOHBIMHU
NMO3HABATEJbHBIMH AeHCTBUAMM:

a) 0a30Bble JIOTHYECKHUE 1eliCTBUS:

- CaMOCTOSITEJIEHO bopmynupoBaTh u

aKTyaJIM3upoBaTh MpPOOJIEMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'[I/IBaTB CYHIGCTBGHHBIﬁ HpI/I3HaK NN
OCHOBAaHUsA JIA CpaBHeHI/Iﬂ, KJ'IaCCI/ICbI/IKaIII/II/I nu
00001IEeHHS;

- ONpeAetsATh IedH JCSATCIbHOCTH, 3aj]aBaTh
napaMeTpbl U KPUTEPUHU UX JIOCTUKCHUS,

- BBIABJIATH 3aKOHOMCPHOCTH W TPOTUBOPCUUA B

BAJICHTHOCTh, AJICKTPOOTPUIIATEIILHOCTh, CTENEHb OKHUCICHHUS, XUMUYECKas
CBSI3b, MOJb, MOJISIpHAs Macca, MOJSIPHBbIA OO0BEM, YIJIEPOJHBIN CKEIeT,
(GyHKIIMOHATBHAS TPYIIA, PATUuKal, U30MEPHs, H30MEPhI, TOMOJOTUICCKUI
psill, TOMOJIOTH, YTIE€BOAOPO/bI, KUCIOPOA- U a30TCOJIEpPIKAIINE COCTUHECHHUS,
OMOJIOTMUECKH aKTHUBHBIE BelIeCTBa (YIJIEBOMABI, KHUPHI, OCIKH), MOHOMED,
CTPYKTYpPHOE
KpUCTAININYECKasl pelieTka, TUMbl XUMUYECKUX Peakiuil (OKUCIUTEThHO-
BOCCTaHOBUTENbHBIE, 9K30-U SHIOTEPMHUECKHE, PEAKIIMH HOHHOTO OOMEeHa),

moJIMMeEp, 3BCHO, BBICOKOMOJICKYJISIPHBIC COCIUHECHUS,

pacTBOp, AJIEKTPOJIUTHI, HEITEKTPOJIMTHI, DJIEKTPOIUTHUECKAS TUCCOLMALINS,
OKHCJIUTENb, BOCCTAHOBUTEIND, CKOPOCTh XUMUYECKON PEAKIMH, XUMUUYECKOE
paBHOBECHE), TEOPUM U 3aKOHBl (T€OpHUs XMMHUYECKOTO CTPOEHUs
oprannueckux BemiectB A.M. bytiepoBa, Teopus >I€KTPOIMTHUECKOM
aucconyanuu, nepuogudeckuit 3axon .M. MenneneeBa, 3aKk0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUHN SI3BIK XHUMHH, (PAKTOJIOTUYECKUE
CBEJIEHHUS O CBOMCTBAaX, COCTaBe, MOJyYCHHH U OE30MIaCHOM HCIIOJIb30BAaHUH
BOXHEUIIMX HEOPraHMYECKUX M OPraHMYecKHMX BeEUIeCTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTU YEJI0BEKA;

- YMCTb BBIABJISITH XAPAKTCPHBIC IMPU3HAKH W B3aUMOCBA3b U3YYCHHBIX




paccMaTpruBaACMBbIX SABJICHUAX

- BHOCHTb KOPPEKTHBBI B  JIEATEIbHOCTD,
OIICHUBAaTh COOTBETCTBUE PE3YyJIbTATOB IIEJISIM,
OLICHUBATh PUCKHU MOCJIE/ICTBHUI 1€ATEIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUHU
YKU3HEHHBIX TIPOOIIEeM;

0) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

- BIIQJICTh HaBBIKAMHU Y4YEOHO-HCCIIEI0BATEIBCKOMN
u MPOEKTHOM

paspeleHus mpoodiem;

NeSTEeIbHOCTH, HaBbIKAMHU
- BBUBIATh NPUYMHHO-CIIEJICTBEHHBIE CBSA3M MU
aKTyaJlM3UpoBaTh 3a7auy, BbIBUIATh TUIIOTE3Y €€
pelieHus, HaXOJUTb apryMEHTBI JUIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKJIEHUM, 3a7aBaTh
napaMeTpbl U KPUTEPUU PEIICHUS;

- aHaJIM3UPOBATh IOJIyYEHHBIE B XOJE PpELICHUs
3aJjaud pe3yNbTaThl, KPUTHYECKU OLEHUBATh HUX
JOCTOBEPHOCTb, IPOrHO3MPOBATh W3MEHEHUE B
HOBBIX YCJIOBHUSX;

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATENIbHYIO U
MIPaKTUYECKYIO 00JIaCTH KUZHEAEATEIIbHOCTH;

- yMeTb HWHTErpUpOBaTh 3HAHUSA M3 PA3HBIX
MPEIMETHBIX 00JIacTel;

- BBIBUTATh  HOBBIE  WJAEH,  MpeIarath
OpPUTMHAJIbHBIE NTOJIXO/Ib] U PELICHMUS;

- CI0OCOOHOCTB MX UCIIOJIb30BAaHUS B

ITO3HABATEJIBHON U COIIMAIBHON MTPAKTHKE.

IIOHATUH, TPUMEHTh COOTBETCTBYIOLIME ITOHATHUS IIPU ONIMCAHUM CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEILIECTB M MX IPEBPALICHUN;

BBISIBJIATD B3alMOCBA3b XUMHUYCCKUX 3HAaHUH C IIOHATHUAMU u

MPEeACTaBICHUSMU JPYTUX €CTECTBEHHOHAYYHBIX MTPEAMETOB;
- yYyMeTb HCIOJb30BaTh HAMMEHOBAHUS XHUMHYECKHUX  COCIUHEHHUU
MEXTyHApOIHOTO
TPUBUAJILHBIC HA3BaHUS BAKHEUIIINX BEIIECTB (ITUJICH, alleTUIICH, TJIUIEPHH,

yTrapHbIN

CO103a TeOpeTI/I‘IeCKOﬁ n HpHKHaHHOﬁ XUMHHU H

denon, Qopmanbaerus, YKCyCHas KHCIIOTa,
YIJIEKUCHBIN Ta3, aMMHaK, raiieHas U3BeCThb, HEeralleHas H3BeCTh, MUThEBas

TJIUIINH, ras,
colla U APYTHX), COCTaBIATh (POPMYIbl HEOPraHMYECKUX U OPTaHMYECKUX

BCHICCTB, YPABHCHUA XHMHUUCCKHUX peaKuHﬁ, OOBICHATL UX CMBICIJI,

HOI[TBep)KIIaTI) xapaKTepHLIe XUMHUUYCCKHC CBOfICTBa BCIICCTB
COOTBCTCTByIOIIII/IMI/I 3KCH€pI/IMeHTaMI/I U 3aIlluCAMHU ypaBHeHI/Iﬁ XUMHUYCCKUX
pEeaKLHnii;

- YMETh YCTAHABJIMBATh MPUHAJICKHOCTh H3YYEHHBIX HEOPraHUYECKHX HU
OpPraHMYECKUX BELIECTB K ONpPEICICHHBIM KJIacCaM M TPYIIAM COCIUHEHUH,
XapakTepU30BaTh MX COCTAaB U BAXKHEHIIME CBOWCTBA; ONPEHENATH BHJbI
XUMHUYECKHUX CBsI3ei (KOBaJeHTHas, WOHHAs, MeTa/lIndeckasi, BOJIOPOIHAA),
THIIbI KpI/ICTaJ'IJ'II/ILIeCKI/IX pGHIeTOK BCIICCTB, KJ'IaCCI/I(l)I/IIII/II)OBaTB XUMHUYCCKUEC
peaKuuu;

COCTaBIISTIOIIEH

- copmupoBaTh XAMHYECKON

GCTCCTBGHHOHaquOﬁ KapTUHBI MHpa, POJAM XUMHUHU B ITO3HAHWUUN SIBIICHUH

MMpEaACTaBJIICHHUA: (o)

OpUPOAbl, B (QOPMHUPOBAHUHU MBIIUIEHUS W KYyJIbTYphl JIMYHOCTH, €€
(YHKIIMOHATTBHON TPaMOTHOCTH, HEOOXOIUMOM IS pelIeHUs] IPAKTHUECKUX
3a/1a4 U SKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/IOPOBBIO U
MIPUPOIHOM CpEJE;

- YMeThb IpPOBOAMTH pacueThl MO XUMHUYECKUM (opMmynaM U ypaBHEHHSIM
XUMUYECKHX  pEaKIuhd ¢ (busznueckux

HUCITIOJIB30BaHUECM BCJIINYHH,

XapaKTepU3YIOIIUX BEIIECTBA ¢ KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa




(HOpMaJ'IBHBIC YCJ'IOBI/IH) ra3oB, KOJHYECTBa BCUICCTBA, MHCIIOJb30BaTh
CUCTCMHBIC XHUMHWYCCKUC 3HAHUA JIA MPUHATUA peHleHI/IfI B KOHKPCTHBIX

JKU3HCHHBIX CUTYallHUAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

OK 02.
Hcnonb3oBars
COBPEMEHHBIC
cpeacTBa
MOUCKa,
aHalu3a u
UHTEPIIpEeTaluU
uHpopmanuu u
nH(pOpMaIMOHH
BIC TEXHOJIOTHH
JUIs
BBITIOJTHCHUS
3a1a4
npodeccuoHan
BHOU

e TENIbHOCTH

B ob1actn IHEHHOCTU HAYYHOI'0 MMO3HAHUS:

c(OpMHPOBAHHOCTD MHPOBO33PEHUS,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd M OOLIECTBEHHOW IPAKTHKH,
OCHOBAHHOTO Ha Juasnore KYJIbTYP,

CHOCO6CTBYIOH_ICFO OCO3HAaHHIO CBOCTO MCECTa B
MOJIMKYJIIbTYPHOM MHPC;

- COBCPHICHCTBOBAHUC SI3LIKOBOM M YMTATEILCKOM
KYJIbTYPBI KaK CpCACTBa B3aUMOICUCTBHUS MCKAY
JIIOAbMHA YU IO3HAHUA MHPaA,

- OCO3HaHHC I CHHOCTHU HayLIHOﬁ JACATCIIbHOCTH,
TOTOBHOCTB

OCYIIECTBIISATh  IMPOEKTHYID U

HCCIIEI0BATEIBCKYIO JIeSITENIbHOCTD
WHIVBUAYAJIBHO U B TPYIIIE.
OBnagenne  yHHBepCaabHBIMH
NMO3HABATEJIbHBIMHU AeHCTBUAMM:
B) padorta ¢ nHpopManmei:

- BJIaJICTb HAaBBIKAMH IOJTYYCHUA I/IH(i)OpMaHI/II/I us3

y4eOHBIMU

HMCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIBHO
OCYILIECTBIATh MOUCK, aHAIN3, CUCTEMaTU3ALIUIO U
MHTEPIIpETAINIO HHPOPMAINH Pa3TUYHbIX BUJIOB U
¢bopM npencTaBieHus;

- CO3/aBaTh TEKCThl B pPa3jIMYHBIX (opmaTax c
y4eTOM Ha3HaueHusi HHGpOpMAIMM M IIeNeBOU

ayAMTOpUH, BbIOUMpas ONTUMAIbHYIO  (opMy

- YMCTb IJIaHUPOBATH u BBIIIOJIHATD XUMHYECKHI OKCIICPUMCHT

(mpeBpallleHdsT OPraHUYeCKHX BEIIECTB IPU HArpeBaHHUM, IOJIy4YEHUE
STUJICHA U U3YYEHHE €ro CBOMCTB, KQU€CTBEHHBIC PEAKIIMU HA aJlbJCTHIBI,
Kpaxmall, YKCYCHYI KHUCIIOTYy; JACHATypauus OCIKOB MpU HarpeBaHUH,
LBETHbIE pEaKIUH OEJNKOB, MPOBOJUTH PEAKIMU MOHHOTO OOMeHa,
OTIpEICTISATh CPEeNy BOAHBIX PACTBOPOB, KAUYECTBEHHBIEC PEAKIIUU Ha Cynabdar-,
kapOoHaT- U peuiarb
AKCIICpUMEHTAIbHBIC 3a7aur 1Mo TemaMm "Metamel" u "Hemeramnsl") B

COOTBCTCTBHMU C IIpaBUJIaMKU TCXHHUKH 0€e30IacHOCTH IIpu 06paH_IeHI/II/I C

XJIOpUA-aHHUOHEI, Ha KaTHuOH AMMOHUA,

BelIeCTBAaMH M J1aOOPaTOPHBEIM O0OPYIOBAHHEM; MPEACTABIATh PE3yIbTAThI
XUMHYECKOTO IKCIIEPUMEHTA B JOpME 3allMCH YPABHEHUH COOTBETCTBYIOIIHX
peakuuii ¥ GopMYyTUPOBATEH BBIBOJIBI HA OCHOBE THX PE3yJIbTaTOB;

- YMETh aHATTU3UPOBATh XUMHYCCKYIO HH(OPMAIIHIO, TTOJTYy4aeMYI0 U3 Pa3HBIX
HCTOYHUKOB (CpeACTB MaccoBOi uHpopmanmu, ceth IHTepHET u Apyrue);

- BIAJCTh OCHOBHBIMH METOJaMH HAay4YHOTO TIO3HAHHS BEIIECTB U
XUMUYECKUX  SBJICHUH  (HAOIIO/ICHHE,
MOJIETTUPOBAHUE);

HU3MCPCHUC, OKCIICPUMCHT,

- YMEThb IPOBOAMTH pacueThl MO XUMHUYECKUM (opMmynaM M YpaBHEHHSIM

XUMHNYECKUX pCaKHI/Iﬁ C HCIIOJB30BaHUEM (i)I/ISI/I‘-ICCKI/IX BCJIMYHUH,

XAapaKTEPU3YIOIIUX BEIIECTBA C KOJIMUYECTBEHHOM CTOPOHBI: MacChl, 00beMa
(HOpMaslbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOIb30BATh
CHUCTEMHBIE XMMHMYECKHE 3HAHWS A NPUHATHS PELIEHUH B KOHKPETHBIX

JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX C BCIIECCTBAMU U UX IPUMCHCHUEM




IpCACTAaBICHUA U BU3yalIU3alluu,

- OLEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTb
uHpopManuy,

MOPaJIbHO-3TUYCCKUM HOPMaM;

€C COOTBCTCTBUC IIPAaBOBbBIM H

- HCIOJB30BaTh CpEACTBA HMH()POPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX ~TEXHOJIOTMH B peLICHUU

KOIHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHU3allMOHHBIX  33aJad  C  COOJIIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH OE30IIaCHOCTH,
THTHEHBI, PECYpCOCOEpPeKCHHUsS, TMPABOBBIX |
THYECKUX  HOPM, HOPM  HMH(POPMALMOHHON
0e30IMacHOCTH;

- BJIAACTh HAaBbIKaMU pacCIiO3HABaHHWA U 3alIUThL
uHpopManuy, THOOPMAIIMOHHOK 0€30aCHOCTH

JINYHOCTH.
OK 04. - TOTOBHOCTH K CaMOpPA3BUTHIO, | - yMETh IUIAHMPOBATH W BBINOJHATH XUMHUYECKHM  OKCIEPUMEHT
O dexTuBHO CaMOCTOATEIIBHOCTU U CaMOOIIPEEIICHUIO; (mpeBpalleHus OpraHMYEeCKMX BELIECTB MPU HArpeBaHUHU, MOJyYCHHE
B3aUMOJICHCTBO | -OBJIaJICHUE HaBbIKAMU y4eOHO- | 3TUJIEHA M HM3YYEHHUE €ro CBOWCTB, KAUECTBEHHbIE PEAKIIMU Ha ajbJETH]IbI,
BaTh U UCCIIEIOBATENIbCKOM, TMPOEKTHOM M COLMANBHOM | Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauusi OelKOB IpU HarpeBaHUH,
paboTaTh B NEeATEIbHOCTH L[BETHBIE pEaKkIMu O€JIKOB; MPOBOAUTH pEAKIUM HOHHOrO OOMEHa,

KOJJIEKTHUBE U
KOMaH/ 1€

Osaanenne YHHBEpPCAJbHBIMHU
KOMMYHUKATHBHBIMU JIEHCTBUAMMH:

0) coBMecTHAasl 1esITeJIbHOCTb!

- TIOHMMAaTb HW HCIIOJIB30BaTb IMPECUMYIICCTBA
KOMaHJIHOW ¥ HHIMBUYaTbHOU pabOTHI;

- NpPUHUMATh I[EeTU COBMECTHOW JeSTEIbHOCTH,
OpPraHHU30BBIBATH U KOOPAMHUPOBATH ACHCTBHSI IO

€€ JIOCTM)KCHMIO: COCTaBJIITh IUIaH JIEHCTBHUM,

OTIPENIETIATh CPEy BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIUU Ha Cyiabdar-,

KapOoOHaT- W  XJOpUA-aHWOHBI, HA  KAaTUOH AaMMOHHUS;  pellarh
SKCIIEpUMEHTaJIbHbIe 3afaun 1o TemaMm "Mertamisl" u "Hemeramisl") B
COOTBETCTBUHM C IMpaBWJIaMHU TEXHUKH OE€30MacHOCTH MpHU OOpaIlEHUH C
BEIIECTBAMH U J1aOOpPaTOPHBIM OOOPYJIOBAaHUEM; IPEJCTABIATh PE3YIbTAThI
XMUMHUYECKOT0 SKCIIEpUMEHTa B (hopMe 3alHCH YPAaBHEHHH COOTBETCTBYIOIIUX

peaKLII/Iﬁ )51 (bOpMYJ'II/IPOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB




pacupenenaTb pojau ¢ y4eTOM MHEHUN YYaCTHUKOB
00CyX1aTh pe3yabTaThl COBMECTHOU PaOOTHI;

- KOODAMHUPOBAaTH M BBINOJHATH pPabOTy B
YCIOBUSAX peasIbHOTO, BHUPTYaJIbHOI'O u
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

- OCYILECTBIISTh CTpaTernyeckoe
MOBEJICHUE B PA3JUYHBIX CUTyalUsX, HPOSIBIATh

BOOOpaxeHue,

IMO3UTHBHOE
TBOPUYECTBO u OBITH
WHULIMATABHBIM.

OBjaieHHe YHMBEPCAJIbHBIMH PeryJIATHBHBIMH
JeHCTBUSIMM:

) NPpUHSITHE ce0sl U APYTUX JIO/IEi:

- IPUHUMATh MOTUBBI U apPTYMEHTHI JPYTHUX JIFOACH
MIPU aHAJIM3E PE3YJIbTAaTOB JAEATEIHLHOCTH;

- IPU3HABATh CBOE IPaBO U IMPaBO APYIUX JIIOAEH
Ha OIIIHOKHU;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATH MUD C
MO3UIIMH JIPYTOTO YeJIOBEKa.

OK 07.
CopelicTBOBaTH
COXPAHCHHIO
OKpY>Karoleu
Cpeibl,
pecypcocoepex
€HHUIO,
MPUMEHSITh
3HaHUs 00
U3MEHEHUU

B 061acTH 3K0JI0rH4€CKOTr0 BOCIIUTAHUSA

- Cq)OpMI/IpOBaHHOCTI) 3KOJIOTHYECKON KYJIbTYPHI,
IIOHUMAHHUEC BIHUAHHUA COLHMAJIBHO-3KOHOMHYCCKHX
IMponeccoB Ha

COCTOSIHME  NPUPOJHOM U

COIIMAIBHOW  CPEIBI, rJ1I00aJIbHOTO

XapakTepa 3KOJOTHYECKUX MPodieM;

OCO3HAaHHUC

- IUIAHMPOBAHHE U OCYILECTBICHHE AECUCTBUHA B
OKpY)KaloIllell Cpele Ha OCHOBE 3HaHUA LeNel
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

aKTUBHOE HENPHUATHE JEHCTBUM, TNPUHOCAIIUX

- copMmupoBaTh NOpPEACTABICHUSA: O XHMMHUYECKOH  COCTaBIsIOLIEH
€CTECTBEHHOHAy4YHOU KapTHHBI MHUPA, POJIM XMMHHM B IIO3HAHWM SIBICHUU
MIPUPOJIBI,

(YHKIIMOHATIBHOW I'PaMOTHOCTH, HEOOXOUMOM Ui pelIeHUs] MPAKTUYECKUX

B (OpPMHUPOBAHUM MBIIUIEHUS] WU KYJIbTYpbl JIMYHOCTH, €€
3a/1a4 U SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOIHOM CpeJe;

- yMeTh COOMI0aTh MpaBHIa YKOJIOTHUECKU 11e7ecCO00pa3HOT0 MOBEICHUS B
OBITY U TPYIOBOW JESATENHHOCTH B IIENSAX COXPAaHEHUS CBOETO 370POBBS U
OKpY’Kalollled MPUPOJHON CpEAbl; YUUTHIBATh OMACHOCTh BO3ACHCTBUS Ha
YKUBBIE OPTaHU3MBbl OIPEACIICHHBIX BEIECTB, MOHUMAs CMBICI IOKa3aTeJst




KJIUMaTa,
TIPUHIIAIIBI
OEepeKIUBOTO
MPOU3BOJICTBA,
3P PEeKTHBHO
JIEUCTBOBATE B
Ype3BbIYANHBIX
CUTYaIUsAX

BpEIl OKpYXaIoIIeH cpeae;

- yMEHHE MPOTHO3UPOBATH HEOIATOMPHUSTHBIC
SKOJIOTUYECKHUE TOCIEACTBUSL MPEANPUHUMAEMBIX
JENCTBUMN, IPEAOTBPALLATh UX;

- pacimpeHue OIIBITA JIeSITeIIbHOCTH
AKOJIOTUYECKOM HAIPaBJICHHOCTH;

- OBJIaJICHUE HABBIKAMH Y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHON U COIMAIbHOM
JIeSITEIILHOCTH.

MpeACIbHON TOMYCTUMON KOHIICHTPAIUN
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2. CTpyKTypa M coaepxkanune 001eo0pa3oBaTe/IbHON TUCHUILIHHBI

2.1. O0beM TMCHHUILVIMHBI U BUABI Y4eOHO# padoThl

Buj yueOHoi1 padoThl

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOM NPOrPaMMbl THCHUTINHBI 44
1. OcHoBHOe coJep:kaHue 40
BT. 4..
TeopeTudecKoe oOydeHue 28
MIPaKTUYECKHE 3aHATHUS 12
2. TlpodeccHoHAIBLHO-OPUEHTHPOBAHHOE  COJEPIKAHUE )
(copep:kaHue MPUKJIATHOTO MOXYJIA)
BT. 4..
TEOpeTUIeCKoe 00yueHue 2
3. IIpoMe:kyTouHasi aTTeCTAIUS: 5

Au(pepeHpPOBAHHBIN 3a4ET
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2.2. TemaTu4eCKMH IUIAH M COACPKAHUE TUCHUTIHHBI

dopmup
HaumenoBan Conep:xkanue y4eOHOro wmarepuaja (OCHOBHOe M NPodecCHOHAIBbHO- 06
. beM emMble
He pasjesioB OPHEHTHPOBAHHOE), J1a0OPATOPHbIE U NMPAKTHYECKUE 3AHATHS, NPUKJIATHON y
4yacos KoMIIeTe
U TeM MOAYJIb
HIIUH
1 2 3 4
OcHoBHOE co/lep:KaHue 40
Pa3zgen 1. OcHOBBI cTPOEHUS BelleCTBA 6 OK 01
OK 02
Tema 1.1. Teopernueckoe odyuenue 2 OK 04
CrpoeHue aTromMoB OK 07
S — CoBpemeHHas MoJienb CTpoeHUsl aToMa. CUMBOJIMYECKUH SI3BIK XUMHH. XUMHYECKHUM
SICMCHTOR 4 | 27eMeHT.  OnekTpoHHas KoHuryparms aroma. Krnaccmukamms —XHMHYECKHX
pUpona 3NeMEeHTOB  (s-, P-, d-a;memenThl). BasieHTHBIE BJICKTPOHBL.  BajJeHTHOCTS.
XAMIECKOR DONEeKTpOHHAs TMpUPOJIa XUMUYECKOM CBS3U. OJEKTPOOTPHULATENIbHOCTh. Buabl
J— XUMHUYECKOH CBSI3U (KOBaJCHTHAs, MOHHAS, METAIINYeCKasi, BOJOPOIHAS) U CIIOCOOBI
ee oOpa3oBaHUs.
IIpakTnyeckne 3ansaTus Nel. «YcraHOB/IeHHE CBSI3H MEXKAY CTPOCHHEM aTOMOB 2
XUMHYECKHX 3JIEMEHTOB.»
[IpakTuueckue 3agaHus Ha YCTAaHOBJEHHE CBSA3M MEXJIYy CTPOEHHEM aTOMOB
XUMHUYECKHX DJIEMEHTOB M TIEPUOJWYECKMM HW3MEHEHUEM CBOMCTB XHMHUYECKHX
JJIEMEHTOB M HMX COEIMHEHUH B COOTBETCTBUM C MosIokeHHeM [lepuoanueckoit
CHUCTEMBI.
Tema 1.2. IIpakTuyeckne 3anaTuss Ne 2. «PemieHne NPaAKTHKO-OPHEHTHPOBAHHBIX, 2
[Tepuoanueckuii TeoOpeTHYeCKUX 3aJaHUI HA XapaKTePUCTUKY XMMHYECKHX 3J1eMEHTOB.»
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3aKOH U Taliuma
.. MenneneeBa

Pemrenue npakTHKO-OpUEHTHPOBAHHBIX, TEOPETUUECKHUX 3aJaHUN HA XapaKTEPUCTUKY
XHMHYECKUX  JJEMEHTOB «MeTauim4eckue W HEMETAUIMYECKUE  CBOMCTBA,
QJICKTPOOTPUIATCIBHOCTD XUMHWYCCKUX DJIECMCHTOB B COOTBETCTBUHN C ux
OJICKTPOHHBIM CTPOCHHUEM U IIOJIOKCHUCM B HCpHOIIH‘-IGCKOﬁ CUCTEMC XUMHNYCCKUX
aneMmeHTOB JI.1. Menaeneeray.

Pa3nen 2. XuMunueckue peakuuu

Tema 2.1. Tunm
XUMHYECKHX
peaxkun

Teopernueckoe o0yueHue

Knaccupukanuus M TUOB XUMHUYECKUX PEAKIHUH € y4yacTUEM HEOPraHM4eCKHX
BeniecTB. CoCTaBICHUE YPAaBHEHUN PEAKLUI COENMHEHNUs, PA3JIOKEHHUs, 3aMELICHMUS],
oOMeHa, B T.4. peakLuii TOpeHUs], OKUCIECHHUSI-BOCCTAHOBIICHHS.

ypaBHGHI/Iﬂ oKHucIeHUA-BoccTaHOBIcHMA. CreneHb oOkuciacHHSA. OKHCIUTEIs U
BoccTaHOBHUTEb. CoOCTaBlIECHHE H YpaBHUBAHHUEC OKUCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX
peaKI_II/Iﬁ MCTOJOM JJICKTPOHHOI'O b6amanca. OKHCIUTEIHLHO-BOCCTAHOBHUTEILHBIE
peakuuu B HOpUPOAC, IMPOU3BOACTBCHHBIX IIpOLECCAX U IKUSHCACATCIIBHOCTU
OpraHHU3MOB.

IIpakTnyeckne 3ansarus Ne 3. «CocTraBjieHHe YPABHEHHI W PeLICHHUA 3a1a4 HA
KJIAacCH(PUKALNIO M THIIBI XUMHUYECKHX PeaKIui.»

CocraBneHue ypaBHeHI/Iﬁ U PpCIICHHA 3aJla4 Ha KJ'IaCCI/I(l)I/II(aHI/IIO N THIIBI
XUMHUYCCKUX peaKI_II/Iﬁ C y4YyaCcTHUEM HCOPraHMYCCKHUX BCIICCTB, COCTABJICHUC
ypaBHeHI/Iﬁ peaKI_[I/Iﬁ COCAUHCHHUS, PA3JIOKCHUS, 3aMCIICHN, O6MeHa, B T.4. peaKHI/Iﬁ
TrOopCHUs, OKUCIICHUA-BOCCTAHOBJICHUS.

OK 2

Tema 2.2.
DNEKTPOIUTHYECKA

Teopernueckoe o0yuenue

TeopI/I}I 3J'ICKTpOJII/ITI/I‘-IeCKOI71 Jucconuanuu. MoHBL. 3J'ICKTpOJ'II/ITLI, HCAJICKTPOJIUTHI.

OK 01
OK 02
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s nucconmanus u|Peaknmum woHHOro oOMena. CocTaBlieHHE peEaklIMd HWOHHOTO OOMEHa IyTeM OK 04
MOHHBIA 00OMEH COCTAaBJIEHUS MX IMOJHBIX M COKPAIIEHHBIX MOHHBIX ypaBHEHUH. Kuci10THO-OCHOBHBIE OK 07
peaxkuuu. 3aJjaHus Ha COCTAaBJIEHUE NOHHBIX PEAKIIUM.
Pa3nes 3. CTpoeHue u cBOiicTBAa HEOPraHNYeCKUX BellecTB 10 OK 01
5 OK 02
Tema 3.1.| Teoperuueckoe o0yueHue OK 04
Knaccudukanms, B OK 07
[Ipenmer nHeopranmyeckoi xumuu. Kiaccudukanus HEOPraHMYECKHUX BEIIECTB.
HOMEHKJIaTypa |
CTpocHHe [Ipocteie u cnoxkuble BemiecTBA. OCHOBHBIE KJIIACCHI CIIOKHBIX BEIIECTB (OKCH/IBI,
TUJIPOKCH/IBI, KUCIIOThI, COJIM). B3auMOoCBs3b HEOPraHNYeCKUX BEIIECTB. ArperaTHble
HEOPraHUYECKHX
BEIECTD coctosiHUS  BemiecTBa. Kpucrajummueckue © aMopdHBIE  BemecTBa. Wb
KPUCTAINIMYECKUX PEIHIETOK (aTOMHasl, MOJEKYJSApHasi, WOHHAs, METaJUIMYecKas).
3aBHUCUMOCTh (PU3UYECKHX CBOWCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKOW PEIIETKH.
3aBUCUMOCTh XMMHYECKOM aKTUBHOCTH BEILIECTB OT BUJA XMMHUYECKOW CBA3U U THUIIA
KpUCTAINTNYECKON pemeTKu. [IpuunHbpl MHOT0OOpa3us BEIIeCTB.
IIpakTnyeckne 3anaTusa Ne 4. «3aKkpenieHue HABbIKOB M PeLICHHE 32124 9
nokJiaccupukanus, HOMEHKJIATYPa H CTPOCHHE HEOPTAaHUYECKUX BelleCTB.»
3aKkperieHuEe HaBBbIKOB U PELICHUE 3a/1a4. Ha Ha3BaHUE BEILECTBA. COCTABICHUE
XUMHUYeCKOH Gopmyibl o mexayHapogHoi cucreme (MFOITAK); pemenue
MPAKTUYECKHX 3aJJaHH 1Mo KiIaccu(PpUKaIy 1 HOMEHKIIAType.
Tema 3.2. Pusuxo-| Teopernueckoe odyyeHue 4 OK 01
XUMHYECKHE - OK 02
. Mertamnbsl. O6mue Qusnyeckue M XHUMUYECKHEe CBoMcTBa MeTauioB. CrocoObl
CBOMCTBa OK 04
MOJy4YeHUsl. 3HAUEHHE METAUIOB U HEMETAJUIOB B IpHU U KU3HEACSITeTbHOCTU
HEOPTAHHUECKHX oJIyde 3HaueHUE Me 0 eme 0 pupoje 3HEAEATEIIBHOC
BEIIECTB 4eJoBeKa W opranu3mMoB. Koppo3us MeTayuioB: BHABI KOPPO3UH, CHOCOOBI 3aIUTHI

MCTAJIJIOB OT KOPPO3HUU. HCMETAJLJIBI.
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OOmue Qusnueckue M XUMHUYECKHE CBOMCTBA HEMETaIOB. THUIIHMYHBIE CBOMCTBA
HemeraiioB [V— VII rpynn. Knaccudukanms w HOMEHKIaTypa COEIMHEHHH
HemeTaoB. KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B IIPHPO/IE.

Tema 3.3. Teopernueckoe o0yueHue OK 01
WNnentudukanus ~ OK 02
HEOPTAHWIECKHX XHWMHUYECKHE CBOMCTBA OCHO?HBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB (OKCHIOB, OK 04
BEILIECTB THUAPOKCUIOB, KHUCIOT, cojied M Jp.). 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB

MPOCTHIX BEUIECTB, BOJOPOIHBIX COEUHEHUH, BBICIINX OKCUIOB U THIPOKCUIOB.
Pa3nen 4. CTpoeHue U CBOMCTBA OPraHUYeCKHX BelleCTB OK2
Tema 4.1. Teoperuueckoe o0yueHue
Kiaccudukamms, y y
cTpoeHue u [losiBnieHMe M pa3BUTHE OPraHMYECKON XUMHUM Kak Hayku. lIpenmer opranmueckoit
HOMEHKIATYDA XUMHUU. MecTo 1 3HaueHHe OPraHMYeCKOW XMMHUHU B CUCTEME €CTECTBEHHBIX HayK.
OPTAHHYECKHX XHUMHUYECKOE CTPOEHHUE KaK MOPSAJOK COCAMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO UX
BELLIECTB BaJICHTHOCTH. OCHOBHBIE MTOJIOKEHUS TEOPUM XMMHUYECKOTO CTPOEHUSI OPraHU4YECKUX

coequHeHnil A.M. byrinepoBa. YTiepoaHBIl CKElIET OPraHU4eCKOW MOJIEKYJIBI.

3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHYECKOIO CTPOEHHUs MouieKynl. M3omepus u

H30MEDBI.

[lonsitue o ¢yHkuuoHanpHOW Trpymnme. Panukan. IlpuHnuns! knaccupukanuu

OpraHMYEeCKUX CcoeluMHeHUuH. MexayHaponHas HOMEHKIaTypa U  TMPUHIUIBI

HOMEHKJIATYpbl ~OpraHuueckux coeauHeHuil. [loHstue 00 a3zorcopepkanux

COEMHEHUX, OMOJIOTMYEeCKH aKTHBHBIX BelllecTBax (yrieBojax, KHupax, Oeiakax u

1p.), BBICOKOMOJIEKYJISIDHBIX COEAMHEHUSX (MOHOMEp, TMOJHUMEpP, CTPYKTYpHOE

3BEHO).
Tema 4.2. Teopernueckoe odyuenune OK 2
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CaoiicTBa
OpraHUYECKUX
COCTUHEHUN

@U3NKO-XMMHUYECKHE CBOMCTBA OPraHMYECKUX COCIUHEHUM OTAENIbHBIX KJIacCOB
(ocobenHocTH Kiaccu(UKaMM U HOMEHKJIATYphl BHYTPU Kjlacca; TOMOJIOTUYECKHNA
psaa u obmas Gopmyna; u3oMepus; (pU3MUECKUEe CBOMCTBA; XMMUYECKHUE CBOWCTBA,
CHOCOOBI TTOTyUYEHUS ):

— Npe/eTIbHBIE YIIIEBOAOPOIbl (AJIKaHbI U IIUKJIOAJIKaHbl). ['opeHre MeTaHa Kak OJuH
13 OCHOBHBIX MICTOYHHMKOB TEIlJIa B IPOMBIIUIEHHOCTH U ObITY. CBONCTBA MPUPOIHBIX
YIJIEBOJOPOIOB, HAXO0XKIECHHUE B IPUPOJIE U IPUMEHEHHUE aJIKAHOB;

— HeTpeeNbHbIe (aJIKeHbI, ATKUHBI U aJKaJUeHbl) U apOMaTHUYECKHUE YIIeBOIOPOIbI.
['opeHue aneruneHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHH JJIsi CBAPKHU U
PE3KU METaJIOB.

Kucnoponaconepxkamue coeuHeHUs (CUPTHI U (EHOIBI, KapOOHOBBIE KHCIOTHI H
3¢upbl, ampIETUbl U KETOHBI, XHUPbI, yrieBoibl). llpakTuueckoe NnpuMEHEHHE
STWIEHIJIMKOJIS, IuueprHa, gpenona. [lpumenenue popmanbaeruia, aneraibaerusa,
YKCYCHOM KHCJIOTBI. MblIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT. Moromiue
CBOMCTBa MbLIA

—  a3oTcolepKalie  CoequHEeHHs  (aMHHBI W aMHHOKUCIOTBHI,  O€JKu).
BeicokoMoneKynsipHble CO€AMHEHUs! (CUHTETHYEeCKHE U OHOJIOrMYeCKH-aKTHBHBIE).
Monomep, nosnmMep, CTpYKTypHOe 3BeHO. [lonmmepusanus 3TuaeHa KaKk OCHOBHOE
HaIlpaBJICHUE €TI0 UCITOJIb30BAHUSA.

I'enernueckas cBsI3b MEXAY KJacCaMHU OpPraHMYECKUX COCTUHEHUH.

OK 01
OK 07

IIpakTnuyeckas padora Ne 5.

Pemienne 1emouexk npeBpameHI/Iﬁ Ha TCHCTHUYCCKYHO CBsA3b MCKAY KJIaCCaMU
OpraHU4YCCKUX CO€IUHEHMH C COCTaBJICHHEM Ha3BaHHUU OpTraHU4YCCKUX COE€IUHEHUI
110 TpI/IBHaHBHOﬁ niun MC)K,Z[yHB.pO,[[HOfI CHCTEMaTH4YECKOM HOMCHKIJIATypC. Pemenue
PaCUYCTHBIX 3aaa4 110 YPAaBHCHUAM peaKum‘/'I C Y4JaCTHEM OPraHUYCCKHUX BCIICCTB.

Tema 4.3.

Teopernueckoe o0yuenune

OK 2
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Nnentuduxanuys buooprannueckue coenuHeHus. [IpuMeHeHne u OMoOJIOTHYECKas POJIb YIIIEBOJIOB. OK 01
OpraHUYeCKUX OxucneHue yriaeBoJoB — MCTOYHMK D3HEPIUM KUBBIX opraHusmoB. Obmnactu OK 04
BELIECTB, UX NPUMEHEHHs aMHHOKHUCIOT. [IpeBpamieHuss OenKOB THIMM B  OpraHU3MeE. OK 07
3HAYEHUE U buonornueckue ¢yHkuun OenkoB. buomormueckue ¢yHkuumu xupoB. Poisb
IpUMEHEHHE B OpPTraHUYECKOM XMMHHU B PEIICHUH MPOOIIeM MUIIEBON 6€3011acCHOCTH
OBITOBOI 1 Poinp oprannueckoil XuMHM B pelieHHH Ipo0seM 3HepreTuueckoi 6e30nacHocTy, B
IPOM3BOJICTBEHHOM | Pa3BUTUM MEIULIMHBL, CO3JAHUU HOBBIX MAaTE€pPHAJIOB, HOBBIX MCTOYHHUKOB SHEPIHU
JeSITebHOCTH (anmpTepHATHBHBIE HCTOYHHUKM SHepruu). ONacHOCTb BO3JCHCTBHA Ha JKUBBIE
YeJI0BEKa OpraHU3Mbl OPraHMYECKUX BELIECTB OTJENbHBIX KJIACCOB (YIJIEBOIOPO/Ibl, CIIUPTHI,
(beHoIIbI, XJIOpOpraHuuecKue MPOU3BOIHBIC, alIbACTHABI U JApP.), CMBICI IOKa3aTels
IIpeieIbHO JOIMYCTUMON KOHIIEHTPAIUH.

Pa3nes 5. Kunernueckne u TepMoAMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSA XUMHUYECKUX pPeaKIuii
Tema 5.1 Teopernueckoe odyuenue OK 01
CkopocTh OK 02
S — CkopocTh peaklMM, €€ 3aBUCUMOCTb OT pa3jMYHbIX (aKTOPOB: IMPUPOIbI OK 04
peaxiii pearupyomux BeIIeCTB, KOHLUEHTPALNUN pPearupyrolx BeIIeCTB, TEMIEPAaTyphl U
XUMIUecKoe IUIOUIA/I PEAaKLIIMOHHON MOBEPXHOCTU. TerioBble 3P(EeKThl XUMMHUECKUX PEAKIIHII.
paBHOBECHE DK30- U 3HJI0TEPMUYECKHUE, PEAKLIUU.

IpakTuyeckne 3austussi Ne 6. «Pemenue 3agaHuii Ha omnpeaejieHHe CKOPOCTH

XHMHYECKHX peakluii ¥ XHMH4YeCKoe paBHOBecHe.»

Pemenue 3amanuii Ha aHanu3 (HaKTOPOB, BIMSIONIMX HA CKOPOCTH XHMHUYECKOMN

peakuun u npuHuun Jle-Illatense.
Pa3nes 6. PacTBopsl
Tema 6.1. Teopernueckoe odyuenune OK 02
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[TonsiTue o PactBopenne kak  ¢usmko-xmMmuueckuii  mpouecc.  PactBopel. CriocoOsl OK 04
pacTBopax IIPUTOTOBJIEHUS] pacTBOpoB. PacTBopuMocTb. MaccoBas 10151 pacTBOPEHHOTO
BeniecTBa. CMBbIC IOKa3zaTeisl MPEAEIbHO JOIMYCTUMOW KOHIEHTPAalMd W €ro
UCIIOJIb30BAHUE B OIICHKE HKOJIOTHIECKON O€30MacHOCTH.
Tema 6.2. Teopernueckoe odyuenune 2 OK 02
UccnenoBanue OK 04
CBOJICTB PacTBOpOB [IpaBmia SKOJOTHYECKH IIEIECOO0Pa3HOr0 TOBEAEHUS B OBITY U TPYIOBOM OK 07
JESTEIbHOCTH B LIEJIIX COXPAHEHHUS CBOETO 3/I0pOBbS U OKPY’KAIOLIEH MPHUPOIHOM
Cpe/ibl; OIIaCHOCTh BO3ACHCTBUSI HA KUBBIE OPIraHU3MBbl OIIPE/ICIIEHHBIX BEIIECTB.
IIpodeccnonaIbLHO-OPHMEHTHPOBAHHOE COAEPKAHUE (COAEPKAHUE MPUKJIATHOTO MOAYJIA) 2
Pa3zpnen 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eSITEJIbHOCTH YeJIOBEKA 2
K
Tema 7.1 Teopernueckoe o0yuenune 2 OK 01
Xumuss B ObITY H OK 02
IIPOU3BO/ICTBEHHOI Hogelilne nocTuxkeHuss XUMHYECKOM HAyKH M XMUMHUYECKON TexHoJioruu. Poib OK 04
NEATEITBHOCTH XUMHH B 00€CTIEYEeHUH 3KOJOTUYECKON, SJHEPreTUYECKON U MUIIEBOW O€30MacHOCTH, OK 07
9elI0BeKa. pazBuTun MeauuMHBL. [lpaBuia moucka M aHamu3a XMUMHUYECKON HHQOpMalUH U3
pa3IMYHbIX HCTOYHUKOB (HayuyHas U Yy4yeOHO-Hay4yHas JIUTEpaTypa, CpeACTBa
MaccoBoi uHpopmanuu, cetb UuTepHer).
IIpome:xyToyHasi arrecTanus. 1M PepeHUPOBAHHBINA 324€T 2
Bcero 44
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3. YciaoBus peajim3anuu NporpaMMbl 0011e00pa3oBaTeJbHOI U CHUTLTHHbI

3.1. TpeOoBanusi K MHHMMAJIBLHOMY MAaTEePHAJTbHO-TEXHUYECKOMY
o0ecreYeHu 0

Jlist peanuzary IporpaMMbl TUCIUATLIAHEI TPETYCMOTPEH YIEOHBIN KaOMHET
XUMUH.

O6opynoBanne y4eOHOro kaOuHeTa (HAIJISIAHbIE MOCOOHUsI): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENEH MOJEKYJ, MOJECIH KPUCTAIMYECKUX PEIIETOK,
KOJUIEKIIUU TIPOCTHIX U CIOXKHBIX BEIIECTB, Tabnuiia MeHieneena.

Texnnueckue cpeacrBa oOOy4YeHHsl: KOMIIBIOTEp C  YCTPOHMCTBAMH
BOCIIPOU3BEICHUSA 3BYKA, IPUHTEP, MYJIbTUMEANA-TIPOCKTOP C SKPAHOM.

3.2. UudopmannoHHoe odecneyeHue peajn3aniu NporpaMmbl
Oo0s3aTebHAA TUTEpPaTypa

1. I'ycesa, E. B. Xumus aisa CIIO : yueOHO-METOAUYECKOE TOCOOHE : B 2 YACTSX.
Yacts 1 /E. B. I'yceBa, M. P. 3uranmmuna, /1. Y. Kynukosa. - Kazans : KHUTY,
2019. - 168 c. https://znanium.com/catalog/product/1899344

2. boromousioBa, U. B. Heopranmmueckas xumwus: ydeOHOoe mocobme / I.B.
boromorona. - Mockaa: MHOPA-M, 2020. - 336 C.
https://znanium.com/catalog/product/1061490

3. Tabpuensn, O.C. Xumums. 10 kmacc: 0a3oBblii ypoBeHb: yueOHuk / W.I.
OctpoymoB, C.A. Cnaakos; O.C. I'abpuenssH .— 5-e u3za., crep. — Mocksa :
[Tpoceemenwne, 2023 https://lib.rucont.ru/efd/838866

4. T'abpuensu, O.C. Xumua. 11 kmacc: 6a3oBwiif ypoBeHb: yueOHuK / W.I.
OctpoymoB, C.A. CnaakoB; O.C. I'abpuensiu .— 5-e usn., crep. — Mocksa :
[Mpoceemenwue, https://lib.rucont.ru/efd/838865

JlonmosHuTE ILHAS JIUTEpPATypa
1. IleBnunbina, JI. B. Xumus. COopHUK 3aady U YHNPaXKHCHHH : ydeOHO-
Metoaudeckoe nocodue / JI. B. lllepauneina, M. /1. [TonexaeBa, A. . AnapHes. -
HoBocubupck : N3n-Bo HI'TY, 2019. - 63 C.
https://znanium.com/catalog/product/1870499

4. KOHTPOJIb M OLIEHKA Pe3yJbTATOB OCBOCHHS 0011e00pa30BaTeIbHOM
AUCUMILTHHBI

KoHTpons ©  oOLEHKa  pe3yapTaToB  OOY4YEHMs  OCYLIECTBIIAETCS
IIPENOABATENEM B MPOLECCE MPOBEAECHUS MPAKTUUECKUX 3aHATUI, TECTUPOBAHUS,
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a TaKXKe BBITIOJHEHUS OOYYAIOMUMHUCS WHAWBUAYATbHBIX 3aJaHUM, MPOCKTOB,
HUCCIIeI0OBaHUM.

st hopMupoBaHMsl, KOHTPOJSL U OLICHKU PE3yJIbTaTOB OCBOCHHUSA y4eOHOM
JTUCHUTUIMHBI UCTIONB3YETCS] CUCTEMA OILICHOYHBIX MEPONPUITHIM, TPEACTABIISIONIASN
co00i KOMIUJIEKC Y4YEOHBIX MEPONPHUSATHI, COTJACOBAHHBIX C pe3yJbTaTaMH
oOyuernst u chopmymupoBanHbix ¢ ydetom DI'OC COO (mpemmeTHbIC
pe3ynbrarsl o aucuuiuinae) 1 I'OC CIIO.
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OK

Paznen/Tema

Pe3yabTar 00y4yeHus

Tunbl OEHOYHBIX MEPONIPUATHIA

OcHoBHOe cogepkaHue

Pa3zgea 1. OcHOBBI cTPOEHUS BelleCTBA

(I)OpMyJII/IpOBaTI) 0a30BbIe MOHATHS U 3aKOHbLI XUMHUH

1.1 |OK Ol [Crpoenue atomoB | CocTaBisiTh xumuueckue | 1. Tect «CtpoeHne aTOMOB XMMHUYECKHUX 3JIEMEHTOB U IPHUPOAA
OK 02 |xumuyeckux dbopMynbl  COEIMHEHUH B | XUMHUYECKOU CBSI3U.
3JIEMEHTOB U | COOTBETCTBUM CO CTeNeHblo | 2. 3ajaud Ha COCTaBJIEHUE XUMHUYECKUX (OpPMYN ABYXaTOMHBIX
pupona OKHCJICHHUS XMUMUYECKHUX | COeAMHEHUH (OKCHIOB, CyNb()UIO0B, THIPUIOB U T.I1.).
XUMHUYECKON 3JIEMEHTOB, UCXOZs u3 | 3. 3ajaHus HA UCNOJIb30BAaHUE XMMHMUYECKON CUMBOJIMKM U Ha3BaHWUU
CBSI3H. BaJICHTHOCTH U | COCIMHEHUH IO  HOMEHKJIAType  MEXIYHapoJHOrO  CO3a
JIEKTPOOTPULATEILHOCTH. TEOPETUYECKON M NMPUKIAAHOW XMMUU U TPUBHAIBHBIX HA3BAHUM JUIS
COCTaBJICHUS] XUMHUYECKUX (OpPMYJ JIByXaTOMHBIX COEIMHEHUI
(oxcuaoB, cynb(uI0B, THAPUAOB U T.I.) U JPYTUX HEOPTaHUYECKUX
COEIMHEHUH OTAEIBHBIX KJIacCOB.
1.2 | OKOl |Ilepuommueckmii |Xapaktepu3oBarb xumuueckue| 1. Tect «Mertajuimyeckne /  HEMETAJUIMUECKHE  CBOWCTBA,
OK 02 (3akoH u TabaMIa|>IE€MEHThl B COOTBETCTBUU C UX| DJEKTPOOTPULATENBHOCTh M CPOACTBO K DJEKTPOHY XMMHUYECKHX
OK 04 |[A.1. Menneneesa. |[IOJIO)KEHUEM B IEPUOJUYECKON| DIIEMEHTOB B COOTBETCTBUE C HUX DIIEKTPOHHBIM CTPOCHHEM W

CHCTEME XHUMUYCCKHUX
anemenToB [[.M. Menaeneena.

MOJIOKEHUEM B TMEPUOJUYECKON CHCTEME XHUMHUYECKHUX 3JIEMEHTOB
JI.1. MeHnaeneeBa.

2. IlpakTryeckue 3a7aHusl HA YCTAHOBJIEHUE CBSI3M MEXY CTPOCHHEM
aTOMOB XHMHUYECKHUX OJJIEMEHTOB M TEPHUOJUYECKUM HN3MEHEHHEM
CBOMCTB XMMHUYECKHX AJIEMEHTOB U MX COCIWHEHUU B COOTBETCTBUU C
nojoxxeHueM llepronnueckoit cucreme.
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Paznen/Tema

Pe3yabTar 00y4yeHus

Tunbl OEeHOYHBIX MEPONIPUATHIA

3. IIpakTUKO-OPHEHTHUPOBAHHBIE TEOPETUYECKHME 3aJaHusd Ha
XapaKTePUCTHKYy XHMHYECKUX JJIEMEHTOB: «Metammueckue /
HEMETAJUIMYECKHUE CBOMCTBA, 3JIEKTPOOTPULIATENBHOCT U CPOJCTBO K
AJIEKTPOHY XHUMHYECKMX HJIEMEHTOB B  COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHHUEM U TOJIOKEHUEM B MEPUOJIUYECKON CUCTEME
XUMHYECKUX 351eMeHTOB [[.J11. MeHnaeneeBay.

Paznen 2. Xumndeckue peakiuu
XapakTepu30BaTh THIIbI XUMHUYECKHX pPeaKIuii

21 | OKO0I
OK 02
OK 04

Tunel XUMHUYECKUX
peaxkiun

CocraBiTh peakium
COEMHEHMS, pasIIoKEHHS,
oOmeHa, 3aMelIeHHS,
OKHCIIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIIN.

1. 3agauu Ha cocTaBiIeHUE YPABHEHHI peaKIuil:

— COCTMHCHM S, 3aMEIIECHUs, Pa3JI0KEeHUs, OOMEHa;

— OKHCIIMTEIIBHO-

BOCCTAHOBUTEIBHBIX  pEaKIMi ¢  HUCIOJB30BAaHUEM  METOja
AJIEKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT MacChl BEIIECTBA UM 00BbEMA

ra3oB IO HM3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WIU O0BEMY
OJIHOTO W3 YYAaCTBYIOIIUX B pEaKIMHU BEIIECTB; PacYEThl MacChl
(0ObEMa, KONMMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIH OJAHO M3
BEIIECTB UMEET IPUMECH.

Pa3nen 3. CTpoeHue u cBOiicTBAa HEOPraHUYeCKUX BellecTB

HUccaenoBarhb CTpocHHUuEC U CBOMCTBA HECOPraHU4€CKUX BCIIECCTB
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Ne OK Paznen/Tema Pe3yabTar 00y4yeHus Tunbl OEeHOYHBIX MEPONIPUATHIA
3.1 | OKO01 [Knaccudpukamus, |Knaccupunuponarsb 1. Tect «HomeHknaTypa W Ha3BaHME HEOPraHMYECKHX BELIECTB
OK 02 |HOMeHKJIaTypa W |HEOpPraHMYECKHE BEIIECTBA B| MCXOJSM M3 MX XMMHUYECKOH (OPMYIIBI UM COCTABICHHE XMMUYECKOM
OK 07 |cTpoenue COOTBETCTBHUH C UX CTPOCHUEM. | (OPMYIJBI UCXOMs M3 Ha3BaHMS BEIIECTBA MO MEXIYHAPOJHON WU
HEOPraHM4YeCKUX TPUBHAJIBHON HOMEHKIIATYPE».
BEIIECTB 2. 3aj1auy Ha pacyeT MaccoBOM 107U (MacChl) XMMHUYECKOTO 3JIEMEHTa
(coennHeHUs) B MOJIEKyIIe (CMECH).
3. IlpakTtuyeckue 3anaHus O KiIacCU(PUKALUM, HOMEHKJIAType U
XUMHYECKHM (OpMyTaM HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX
KJIACCOB.
4. IlpakTuyeckue 3alaHusl Ha ONpPEJIEIeHNEe XUMUUECKON aKTUBHOCTU
BEUIECTB B 3aBUCUMOCTH BHJAA XHUMHUYECKOM CBS3M U THIA
KPUCTANINYECKOM peleTKH.
3.2 |OK 01 |dusuko- VYcranasauBath 3aBUCUMOCTEL | 1. Tect «OcOOEHHOCTH XHMHYECKHMX CBOWCTB OKCHJIOB, KHCIIOT,
OK 02 |xumuueckue (U3UKO-XMMUYECKUX CBOWMCTB | OCHOBaHMM, aM(POTEPHBIX TMIPOKCUIOB U COJICI.
OK 04 |cBoiicTBa HEOPraHMYECKUX BEIECTB OT | 2. 3aJaHHUd HAa COCTABJICHHWE YPAaBHEHHU XUMHUYECKHX DPEAKLUil C
HEOPraHUYECKUX CTPOEHHMS aTOMOB M MOJIEKYJ, | y4aCTHEM IPOCTBIX U CIIOXKHBIX HEOPraHMUYECKHUX BELIECTB: OKCHUJOB
BELIECCTB a TaK¥Ke TUIA | METAJIJIOB, HEMETAIOB U aM(pOTEPHBIX 3JIEMEHTOB; HEOPTraHUYECKUX
KPUCTAJIIMYECKON PEIIETKH. KHUCJIOT, OCHOBAaHUM M aM(OTEPHBIX T'MIPOKCHIOB, HEOPTaHMUYECKUX
COJIEH, XapaKTEPU3YIOUIUX UX CBOWCTBA U CIIOCOOBI TIOJTYYECHHSI.
3. IIpakTuKO-OpUEHTHPOBAHHBIE TEOPETUUECKHE 3a/1aHNUS Ha CBOMCTBA U
MOJIy4eHUE HEOPTaHUYECKUX BEILECTB
3.3 | OKOl |Upentudukamms |HccnemnoBath KadecTBeHHbIE | 1. [IpakTHKO-OpHEHTUPOBAHHBIE 3aJaHUS 10 COCTABICHUIO XUMUYECKHUX
OK 02 |HeopraHMYeCKHX |peaKLuu HEOPraHUYECKUX [peaklnid ¢ yYaCTHEM HEOPraHMUYECKUX BEIECTB, UCMOJb3YEMBIX JUIS UX
OK 04 |BemecTB BELIECTB. UACHTUDHUKAIHH.
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Ne

OK

Paznen/Tema

Pe3yabTar 00y4yeHus

Tunbl OEeHOYHBIX MEPONIPUATHIA

Pa3znean 4. CTpoeHue U CBOIiCTBA OPraHNYeCcKUX BellecTB

UccienoBathb cTpOeHUE M CBOMCTBA OPraHUYEeCKUX BelIeCTB

41 | OKO0l |Knaccudpukamus, |Knaccudunuposarsb 1. 3ajmaHus Ha COCTaBJIEHHE HA3BAaHUI OPraHUYECKUX COEIMHEHUH IO
Ok 02 |cTpoeHnue u OpraHMYECKHE  BELIECTBA  B|TPHUBHAJIBHOW MM MEXAYHAPOIHOW CUCTEMATUYECKON HOMEHKIIATYpE.
HOMEHKJIaTypa COOTBETCTBHUH C UX CTpOCHHEM |2. 3aJaHUsl HAa COCTABJICHUE IOJIHBIX M COKPAILIEHHBIX CTPYKTYPHBIX
OpraHHYECKUX (hopMyI1 OpraHMYECKHUX BEIIECTB OT/IEIbHBIX KIaCcCOB.
BELICCTB 3. 3amaun Ha ompejeneHue MpocTeimel GopMylbl OpPraHUYECKOM
MOJIEKYJIbI, HICXO/I U3 3JIEMEHTHOTO cocTaBa (B %).
42 | OK 02 |CgoiictBa VYcranaBnuBath — 3aBUCMMOCTH| 1. 3amaHus Ha COCTABJICHHE YPAaBHEHHH XHUMHYECKHUX PEAKIH C
OK 04 |opranuueckux (U3NKO-XMMHUYECKUX  CBOMCTB| Y4acTHEM OpIraHMYECKHX BEIIECTB HAa OCHOBAaHMM HMX COCTaBa H
OK 07 |coenuHeHui OPraHMYECKHUX  BEIIECTB  OT| CTPOCHHA.

CTPOCHUS MOJICKYII.

2. 3agaHus Ha COCTaBJICHME YPABHEHUH XMMHUYECKHX pEaKIHid,
WUTIOCTPUPYIOIIMX XUMHYECKHE CBOWCTBA C YYETOM MEXaHM3MOB
IIPOTEKAaHUs JAHHBIX PEAaKIUH M TE€HETUYECKOW CBSA3M OPraHMYECKUX
BELIECTB Pa3HbIX KJIACCOB.

3. PacuerHble 3amauM MO ypaBHEHUSM peaKUUil C y4acTHEM
OpraHMYECKUX BEIIECTB.
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Ne OK Paznen/Tema Pe3yabTar 00y4yeHus Tunbl OEeHOYHBIX MEPONIPUATHIA
43 |OKO02 | Unentuduxauus |VccrenoBaTh KaueCTBEHHbIC 1.IIpakTuKO-OpUEHTUPOBAHHBIE 33JAHUSI [10 COCTABJICHUIO
OK 04 | opranuueckux peaKuy OpraHuYECKUuX XUMHUYECKUX PEAKLUN C y4aCTUEM OPraHMYECKUX BEIIECTB, B T.U.
OK 07 | Bemects, ux COEIMHEHUI OTAEIBHBIX UCTIOJIB3YEMBIX IS UX UACHTU(DUKAIMH B OBITY M IPOMBIIUICHHOCTH.

3HAa4YCHUC U

OBITOBOM U

YCJIO0BCKAa

IIPUMCHCHUC B

MTPOM3BOICTBEHH
OU AeATENbHOCTHU

KJIACCOB.

Paznen 5. KuneTuyeckne u TepMOIHHAMIYECKHE 3aKOHOMEPHOCTH MPOTEeKAHUS XUMIUYECKHX peaKknuii
XapakTepu3oBaTh BJIUsIHHE PA3JHYHBIX ()AKTOPOB HA pAaBHOBECHE U CKOPOCTh XUMHYECKHX peaKmuii

5.1 | OK01
OK 02
Ox 04
OK 07

CkopocTb
XUMUYECKHX
peaKunii.
XUMHYECKOE
paBHOBECHE

XapakTepu3oBaTh  BIIUSHUE
KOHIIGHTPALUN Pearupyroumx

BCIICCTB W TEMIICPATYpbl Ha

CKOPOCTh XUMHUYECKUX
peaKkuuit

XapakTepu3oBaTh  BIIHASIHUE
M3MEHEHUS KOHLIEHTpaluu

BCIICCTB, pCaknuu CpcAbl U
TEMIICPAaTypbl Ha CMCHICHUC
XUMHYCCKOTI'O paBHOBECHUA.

HpaKTI/IKO'OpI/IeHTI/IpOBaHHHe TCOPCTUUCCKUC

(akTOpOB, BIUSIOMIMX HA U3MEHEHUE CKOPOCTH XMMHYECKOW peakIuH.
[IpakTHKO-OpUEHTUPOBAHHBIE 3a/IaHKs HA NMPUMEHEHHE NpuHnuna Jle-
[ITarenpe 11 HAXOXKACHUS HANPABICHUS CMEIICHUS pPABHOBECHUS
XUMHUYECKON peakiuu U aHaiu3 (akTOpOB, BIMSIONIMX Ha CMEIICHUE

XUMHNYCCKOT'O paBHOBECH .

3aJaHusd Ha aHajlIu3

Pa3nen 6. PacTBopsl

I/ICC.HCJIOBaTb HCTHUHHBIC PACTBOPLI € 3a/ITaHHBIMU XapPaKTCPUCTUKAMHU
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Ne OK Paznen/Tema Pe3yabTar 00y4yeHus Tunbl OEeHOYHBIX MEPONIPUATHIA

6.1 | OK 02 |I[lonsiTue 0 Paznuuate uctunHbie pacTBopsl. | 1. 3a1aun Ha TPUTOTOBJICHUE PACTBOPOB.
OK 04 |pactBOpax 2. [IpakTUKO-OpMEHTUPOBAHHBIE PACUETHBIE 331aHUSI HAa AUCIIEPCHBIE
OK 07 CHCTEMBI, HCIIOJIb3yeMbI€ B OBITOBOW M MPOU3BOACTBEHHON

JESITEIbBHOCTH YEJIOBEKA.

6.2 | OK02 |UccnenoBanue [TonyuyeHnsl HaBbIKK UccaenoBaTh| 1. 3agaun Ha IPUTOTOBJIEHUE PACTBOPOB.
OK 04 |cBoiiCTB pacTBOpOB |pacTBOpsl B ObITYy U  Ha| 2. [IpakTHKO-OpHEHTHPOBAHHBIE pACUETHBIC 3a/IaHUS HA AUCIIEPCHBIE
OK 07 MIPOU3BOJICTBE CUCTEMBI, HCIIOJIb3yeMbI€ B OBITOBOM M MPOU3BOICTBEHHOM

JACATCIIbHOCTH YCJIOBCKA.

HpO(l)eCCHOHaJII)HO-OpI/IeHTI/IPOBaHHOC coaecpkanue (conep)lcalme MNPUKJIAAHOTO MOIlyJIﬂ)

Pa3znen 7. Xumusi B ObITY ¥ IPOM3BOACTBEHHOI 1eATEJIbHOCTH YeJ0OBEKa
OueHuBaTh NOCJeACTBHS OLITOBOI U MPOU3BOACTBEHHOI 1eATEJIbHOCTH YeJIOBEKA C MO3UIHIT IKOJIOTHYecKOH 0e30IacHOCTH

7.1

OK 01
OK 02
OK 04
OK 07

XuMus B OBITY U
IIPOU3BOJCTBEHHOMN
JeSITeIIbHOCTH
4eJI0BEKa

OrneHnBaTh IMOCJICCTBUS
OBITOBOM n
MPOU3BOACTBEHHOMN
JeATEeILHOCTH  YejloBeKa C
MO3UIIUHN 9KOJIOTUYECKOM
0e30ImacHOCTH

Keiic (¢ yuerom Oynytieit mpodeccroHanbHON AeSITEIIBHOCTH)
Bo3MoHbBIE TEMBI KEHCOB:

1. Tloremienne KaMMaTa U BBICBOOOXK/IEHUE Ta30BBIX THAPATOB CO JTHA
OK€aHa.

2. Byayue marepuansl sl IpuOOPOCTPOCHUSI.

3. HoBsle maTepuabl A COTHEYHBIX OaTape.

4. JlekapcTBa Ha OCHOBE PacCTUTENIbHBIX IIPENapaToB
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