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1. O0mas xapakTepucTUKa padodeil NPOrpaMmbl
001eo0pa3oBaTeJIbHOM JUCHUIIJINHbBI

OO6mieoOpa3oBaTenbHas AUCHHUIUIMHA «XUMUS», SIBISETCS O00sS3aTEIHHOU
4acThio  001Ie00pa30BaTENILHOTO I[MKJIa OOpa3oBaTeNbHOM MPOrpaMMbI B
cootBeTcTBHUM ¢ PI'OC CIIO mo cmeumanbHocTH 09.02.07 MHbOpMannoHHbBIC
CHUCTEMBI U TTPOTPaMMHUPOBaHUE.

B coorBerctBUM ¢ PI'OC COO Xwumus sBisieTcd 00g3aTEIILHOU
JTUCITUTIIMHOM Ha YPOBHE CpeaHETo 00I1ero oopa3oBaHmsl.

1.2. Ilesiu ¥ UIaHMPYeMble Pe3yJabTaThl 0CBOEHHS JUCIHUILIUHBI

1.2.1. leau u 3aga4y JTUCHUATLIMHBI

@opMHUPOBAHUE Y CTYACHTOB MPEIACTABICHHUS O XUMUYECKOW COCTABJISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, KaK OCHOBBI MPUHATHS PEUICHUA B
JKU3HEHHBIX W TPOU3BOJICTBEHHBIX CHUTYyallUsX, OTBETCTBEHHOTO MOBEACHUS B
MIPUPOJHOM CpeJie.

3ajaum JUCUUIJIMHBI:

1) chopMupoBath MOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUUYECKUX
IPOLIECCOB U SIBJICHUM B OKPYKAIOIIEH Cpelie, LIETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3H 1 B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTABJISITH (POPMYJIbl HEOPTAHUYECKUX U OPTaHUYECKUX
BEIIECTB, YPaBHEHUS XHUMHUYECKHX  peakIuil, OOBACHATH MX  CMBICI,
UHTEPIIPETUPOBATH PE3YIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,;

3) cdopmupoBaTh HaBBIKM MPOBEJACHUS MNPOCTEUIIMX XUMHUUYECKUX
AKCIEPUMEHTAJIbHBIX HCCIICIOBAHUN ¢ COOJIIOJICHUEM TpaBUi  0€30MacHOTO
oOpaIleHus ¢ BEIIeCTBaMu U JIaA0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS UCIIOIH30BATh MH(POPMAIIMIO XUMUYECKOTO XapaKTepa U3
Pa3JIMYHBIX UICTOYHHUKOB;

5) cdopmupoBaTh  yMEHHS  NIPOTHO3MPOBATH  IOCIEACTBUS  CBOEH
JEATCIBHOCTH M XUMHUYECKUX MPUPOJHBIX, OBITOBBIX M IPOU3BOJICTBEHHBIX
MPOLIECCOB,;

6) copMHpoBaTH TOHUMAHUE 3HAYUMOCTU JIOCTUKEHUM XMMHUYECKON HAYKU
Y TEXHOJIOTUH AJI Pa3BUTHS COLIMAIBHON U 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 TpPYyAy, OCO3HAaHHE IIEHHOCTH | OCHOBOIIOJIArAlOIINE TOHATUS (XUMHUECKUI 3JIEMEHT, aToM, 3JCKTPOHHas
CHOCOOBI MacTepCTBa, TPYIO0TO0HE; obosouka 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

popeCCUOHAIBHON EATETHHOCTH.

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/ISI, KJ'IaCCI/I(i)I/IKaI_[I/II/I 158
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,
(yHKIIMOHATBHAS TPYIIA, PaguKai, U30MEpHs, U30MEPbl, TOMOJIOTUICCKHIMA
psill, TOMOJIOTH, YTIE€BOAOPO/bI, KUCIOPOA- U a30TCOJIEpPIKAIINE COCTUHECHHUS,
OMOJIOTMUECKH aKTHUBHBIE BelIeCTBa (YIJIEBOMABI, KHUPHI, OCIKH), MOHOMED,
CTPYKTYpPHOE
KpUCTANTUYECKasl pelieTka, TUMbl XUMHUYECKUX pPeakIuil (OKUCIUTEIhHO-
BOCCTaHOBUTENbHBIE, 9K30-U SHIOTEPMHUECKHE, PEAKIIMH HOHHOTO OOMEHa),

moJIMMeEp, 3BCHO, BBICOKOMOJICKYJISIPHBIC COCIUHECHUS,

pacTBOp, AJIEKTPOJIUTHI, HEITEKTPOJIMTHI, DJIEKTPOIUTHUECKAS TUCCOLMALINS,
OKHCJIUTENb, BOCCTAHOBUTEIND, CKOPOCTh XUMUYECKON PEAKIMH, XUMUUYECKOE
paBHOBECHE), TEOpPUM U 3aKOHBl (T€OpUs XHMMHUYECKOTO 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, MOJyYEHUH U OE€30MIaCHOM HCIIOJIb30BAHUU
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 PE3YJIbTATOB IEJSM,
OLICHUBATh PUCKHU MOCJIE/ICTBHUI 1€ATEIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUHU
YKU3HEHHBIX TIPOOIIEeM;

0) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

- BIIQJICTh HaBBIKAMHU Y4YEOHO-HCCIIEA0BATEIBCKOM
u MPOEKTHOM

paspeleHus mpoodieM;

JEeSTeNbHOCTH, HaBbIKAaMU
- BBUBIATh NPUYMHHO-CIIEJICTBEHHBIE CBSA3M MU
aKTyaJlM3UpoBaTh 3a7auy, BbIBUIATh TUIIOTE3Y €€
pelieHus, HaXOJUTb apryMEHTBI JUIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKJIEHUM, 3a7aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHAJIM3MPOBATh MOJIYYEHHBIE B XOJI€ PEIICHUs
3aJjaud pe3yJIbTaThl, KPUTHYECKU OLIEHUBATh HUX
JOCTOBEPHOCTb, IPOrHO3MPOBATh W3MEHEHUE B
HOBBIX YCJIOBHUSX;

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

- yMeTb HWHTErpUpOBaTh 3HAHUS M3 Pa3HbIX
MPEIMETHBIX 00JIacTel;

- BBIBUTaTh  HOBBIE  HJEU,  TpeJiaraTh
OpPUTMHAJIbHBIE NTOJIXO/Ib] U PELICHMUS;

- CI0OCOOHOCTB MX UCIIOJIb30BAaHUS B

ITO3HABATEJIBHON U COIIMAIBHON MTPAKTHKE.

MOHATUM, TPUMEHATh COOTBETCTBYIOIIME ITOHATHUS IIPU OIIMCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M HUX IMPEBPALLECHUN;

BBISIBJIATD B3alMOCBA3b XUMHUYCCKUX 3HAaHUH C IIOHATHUAMU u

NpCACTABJICHUAMU APYTHUX CCTCCTBCHHOHAYYHBIX IMPCAMCETOB,
- YMCTb HCIIOJIB30BaTh HanMCHOBAHUA XHUMHUYCCKUX COGI[I/IHeHI/Iﬁ
MCKIAYHApOAHOT'O TeOpeTH‘ICCKOﬁ n HpHKHaﬂHOﬁ XUMHHU H
TPUBHAJILHBIC HA3BAaHUA BaKHEHIITNX BCIICCTB (3TI/IJ'IeH, AlCTUIICH, ITTMICPHH,

dbenon, dopmanpaerun, yrapHbIi

CO103a

YKCyCHasi KHCIIOTa, TJIMIUH, ras,
YIJIEKUCHBIN Ta3, aMMHaK, raiieHas U3BeCThb, HEeralleHas H3BeCTh, MUThEBas
colla U APYTUX), COCTaBIATh (POPMYIbl HEOPTaHMUYECKUX M OPraHMYECKHX
OOBICHSITL HX CMBICH;

BCHICCTB, YPABHCHUA XHMHUUCCKHUX peaKuHﬁ,

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

- YMETh YCTAHABJIMBATh IPUHAJJIEKHOCTh HM3YUYECHHBIX HEOPTraHWYECKUX U
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/I‘ICCKI/IX peHIGTOK BCIICCTB, KJ'IaCCI/I(i)I/IIII/IpOBaTI) XUMHUYECCKUEC
peaKuuu;

COCTaBIISTIOIIEH

- copmupoBaTh XAMHYECKON

GCTCCTBGHHOHaquOﬁ KapTUHBI MHpa, POJAM XUMHUHU B ITO3HAHWUUN SIBIICHUH

MMpEaACTaBJIICHHUA: (o)

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

- YMeThb IpPOBOAMTH pacueThl MO XUMHUYECKUM (opMmynaM U ypaBHEHHSIM
XUMHUYECCKUX peaxunﬁ C HCIIOJIBb30BaHUEM

(bU3UYECKUX  BEJIMYHUH,

XapaKTepU3YIOIUX BEIIECTBA C KOJIMUYECTBEHHOW CTOPOHBI: MaccChl, 0ObemMa




(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  YpPOBHIO
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

OCYIIECTBIISITh ~ IMPOEKTHYIO U

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

- BJIaJICTb HAaBBIKAMH IOJTYYCHUA I/IH(i)OpMaIII/II/I nus3

y4eOHBIMU

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

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

ayAUTOpUHU, BbIOUMpas ONTUMAIbHYIO  (GopMy

- yMeTb BBIIIOJIHATh ~ XMMHUYECKUU
(npeBpallleHUsT OPraHUYECKUX BELIECTB IIPU HArpeBaHUU,

OTWJICHA U HM3YUYCHHUC €TI0 CBOI\/JICTB, KauCCTBCHHLIC PCAKIMWH Ha aJlbACTUIbI,

IJIaHUPOBATH u OKCIICPUMCHT

IIOJIy4eHHUE

Kpaxmall, YKCYCHYIO KHCIIOTY; JACHarypaius OCJIKOB TpH HarpeBaHUHU,

OBCTHBIC pCaKIuH 6CJ'IKOB; IOpoOBOANTL PCAKIMKM HOHHOI'O O6MCHa,

OIIPCACIIITh CpeaYy BOAHBIX pACTBOPOB, KAUYCCTBCHHBIC PCAKIINU HA Cy.TIB(i)aT',
Ha peuIaTh

Kap6OHaT- n KaTHuOH

AKCIICpUMEHTAIbHBIC 3a7aur 1Mo TemaMm "Metamel" u "Hemeramnsl") B

XJIOPU/I-aHHOHBI, aMMOHHS,
COOTBETCTBUHM C IIPAaBHJIAMH TEXHHKH OC30MacHOCTH IPH OOpAIICHUH C
BelIeCTBAaMH M J1aOOPaTOPHBEIM O0OPYIOBAHHEM; MPEACTABIATh PE3yIbTAThI
XUMHYECKOTO IKCIIEPUMEHTA B JOpME 3allMCH YPABHEHUH COOTBETCTBYIOIIHX
peakuuii ¥ GopMYyTUPOBATEH BBIBOJIBI HA OCHOBE THX PE3yJIbTaTOB;

- YMETh aHAJTU3UPOBATh XUMHYECKYIO HH(OPMAIIHIO, TTOJTYyIaeMYyO M3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBOi uHpopmanmu, ceth IHTepHET u Apyrue);

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

- YMEeThb HpPOBOAMTH pacyeThl MO XUMHUYECKUM (opMmysiamM U ypaBHEHUSM

HU3MCPCHUC, OKCIICPUMCHT,

XUMHUYECKUX  peakuud ¢  HCIONb30BaHUEM  (U3MUYECKUX

XAapaKTEPU3YIOIIUX BEIIECTBA C KOJIMUYECTBEHHOM CTOPOHBI: MacChl, 00beMa

BCJIUYMH,

(HOpMaslbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOIb30BATh
CHUCTEMHBIE XMMMUYECKHUE 3HAHMS IS NPHUHIATHUS PELIEHHH B KOHKPETHBIX

JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX C BCIICCTBAMU U UX IIPUMCHCHHUEM




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 SPrOHOMHUKH, TEXHUKH OE30IIaCHOCTH,
THTHEHBI, PECYpCOCOEpPeKCHHUsS, TMPABOBBIX |
THYECKUX  HOPM, HOPM  HMH(POPMALMOHHON
0e30IMacHOCTH;

- BJIAACTh HAaBbIKaMU pacCIiO3HABaHHWA U 3alIUThL
nHpopManuu, HHHOPMAIIMOHHON 0€30MacHOCTH

JINYHOCTH.
OK 04. - TOTOBHOCTH K CaMOpPA3BHUTHIO, | - yMETh IUIAHUPOBATH W  BBIIOJHATE XUMHUYECKHM  OKCIEPUMEHT
O dexTuBHO CaMOCTOATEIIBHOCTU U CaMOOIIPEEIICHUIO; (mpeBpalleHuss OpraHMYECKMX BELIECTB IPU HArpeBaHWM, IOJyYEeHHUE
B3aUMOJICHCTBO | -OBJIaJICHUE HaBbIKAMU y4eOHO- | 3TUJIEHA M HM3YYEHHUE €ro CBOWCTB, KAUECTBEHHbIE PEAKIIMU Ha ajbJETH]IbI,
BaTh U HCCIIEI0BATENIbCKONW, TMPOEKTHOM M COLMAIbHOM | Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauusi OelKOB NpU HarpeBaHUH,
paboTaTh B NEeATEIbHOCTH LBETHBbIE pEaKUUu OEJIKOB; MPOBOAUTH pEaKIMM 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 JCUCTBUS TIO

€€ JIOCTM)KCHMIO: COCTaBJIITh IUIaH JIEHCTBHUM,

OTIPEIEIIATh CPEy BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIUU Ha Cyabdart-,

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
XUMHUYECKOT'0 IKCIIEpUMEHTa B (hopMe 3aIIMCH YPAaBHEHHH COOTBETCTBYIOIINX

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 peaJIbHOTO, BUPTYaJIbHOI'O u
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

- OCYILECTBIISTh CTpaTernyecKkoe
MOBEJICHUE B PA3JUYHBIX CUTyalUsX, HPOSIBIATh

BOOOpaxeHue,

MMO3UTHBHOE
TBOPUYECTBO u OBITH
WHULIMATABHBIM.

OBjaieHHe YHMBEPCAJIbHBIMH PeryJIATHBHBIMH
JeHCTBUSIMM:

) NPpUHSITHE ce0sl U APYrUX JIIO/IEei:

- IPUHUMATh MOTUBBI U apPTYMEHTHI JPYTHUX JIFOACH
MIPU aHAJIM3E PE3YJIbTATOB JEATEIbHOCTH;

- 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 o6y1acTH 3K0JI0TrHYE€CKOr0 BOCIIHTAHNA:

- c(OPMUPOBAHHOCTH IKOJIIOTUYECKON KYIbTYpHI,
IIOHUMAHHUC BJIMAHUSA COIIHUAJIBHO-D3KOHOMHWUYCCKUX
MPOLECCOB
COITMaJIbHOMN

Ha  COCTOSSHUE  TPUPOJHOM U

cpenpl, J100aTbHOTO

XapakTepa 3KOJOTHYECKUX MPodieM;

OCO3HAaHHUC

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

aKTUBHOE HENPHUATHE JEHCTBUM, TNPUHOCAIIUX

- chopMupoBaTh XUMHUYECKOM  COCTaBIISIOLLEH
€CTECTBEHHOHAyYHOW KapTHUHBI MHPA, POJIM XUMHUHM B TO3HAHWM SIBIICHUUN
TIPUPO/IBI,
(YHKIIMOHATEHON TPAMOTHOCTH, HEOOXOAMMOM ISl pEIICHUsT TPAKTUUECKUX
3a/1a4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U

MPUPOIHOM CpeJe;

MMPpEACTaBJICHHUA: )

B (OpPMHUPOBAHMM MBIIIJIEHUSI M KYJIbTYPbl JIMYHOCTH, €€

- YMCTb CO6J'IIO,Z[8.TB MpaBHJIa 5KOJIOTUYCCKU uenecoo6pa3H0ro IIOBCACHUA B
6BITy u pr,[lOBOﬁ ACATCIBHOCTH B HCJIAX COXpPAHCHHA CBOCTO 3J0POBLS U
oxpymaromeﬁ HpPIpO,[[HOﬁ CpCAbl; YYHUTBHIBATH OIIACHOCTb BO3JCHUCTBHUS Ha
JKUBBIC OpPraHU3MBbl ONPCICIICHHBIX BCHICCTB, MOHUMAA CMBICI IOKA3aTCIIA




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

BpEIl OKpYXaIoIIeH cpeae;

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

- pacimpeHue OIIBITA JIeSITeIIbHOCTH
AKOJIOTUYECKOW HANPaBJICHHOCTH;

- 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 TUCHMIUIMHBI U BUBI YIEOHOM pabOThI

Bun yue6HO# paboThI Obbem
qacax

O6bem 00pa3oBaTeNbHOM MPOrPaMMBbl AUCITUTUTAHBI 34
1. OcHoBHOe cofiep:kaHue 30

BT. 4.

TEOpeTUIeCKoe o0yueHue 20

MPAKTUYECKHUE 3aHITUS 10
2. IpodeccnonanbHO-OPHEHTHPOBAHHOE CO/IepKaHHe (CoaepKaHue 5
MPUKJIATHOTO MOAYJISI) B T. 4.

TeopeTudecKoe o0ydyeHue 2
3. lIpomexyTouHas arrectauus: Tu¢depeHINPOBAHHBIN 3a46T 2
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2.2. TemaTu4eCKMH IUIAH M COACPKAHUE TUCHUTIHHBI

Conep:xanue yuye0HOro marepuasa (0CHOBHOe ¥ pPodeccHOHAIbHO-

HaumenoBanue . Oo0bem dopmMupyemblie
OPMEHTHPOBAHHOE), JIA00PATOPHBbIE M NPAKTHYECKHE 3AHATHS, IPUKJIATHON
pa3/iesioB M TeM 4acoB KOMIIeTeHIIUH
MO1YJ1b
1 2 3 4
OcHoBHoOE coiepKaHue 30
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCTBA 6
Tema 1.1. Teopernueckoe odyuenue 2 OK 01
Crpoenue aToOMOB
XUMHUYECKHX . .
CoBpemeHHass MoJelb CTpoeHus: aroma. CUMBOIMYECKUH SI3bIK XMMHMU. XUMHYECKHH
3JIEMEHTOB U
JIeMEeHT. OJIeKTpOHHass KOoH(urypauus aroma. Kiaccudukanus XuMHUYECKUX
npupoja
. ANIEMEHTOB (s-, P-, d-3JeMeHThI). BaneHTHbIC 31MeKTPOHBL. BaleHTHOCTh. DNIEeKTPOHHAS
XUMHUYECKON . .
IIPUPOA XUMHUYECKON CBSA3H. DJIEKTPOOTPULATENBHOCTb. BHIBI XMMHUYECKON CBA3M
CBSI3U
(KoBasieHTHAs, MOHHAS, METAJTTUYECKAs, BOJOPOAHAS) U CTIOCOOBI ee 00pa30BaHMs
IIpakTnyeckne 3anaTusa Nel. «YcraHoBJIeHHE CBA3H MEKAY CTPOCHHEM aTOMOB 2
XHMHYECKHX 3JICMEHTOB.»
IIpakTHueckue 3afaHus Ha YCTAHOBIEHHUE CBSA3M MEXKAY CTPOCHHEM AaTOMOB
XUMHUYECKHX DJIEMEHTOB U IIEPUOJMYECKUM H3MEHEHHUEM CBOWMCTB XMMHMUYECKHX
JJIEMEHTOB W HX COEJUHEHUI B COOTBETCTBHU ¢ MosoxeHueM llepnonnueckoii
CHUCTEMBI.
Tema 1.2. IIpakTuyeckue 3aHaTHA Ne 2. «PenieHHe NPpaKTHKO-OPHMEHTHPOBAHHBIX, 2 OK 01
[Tepnonnueckuit TEOPETHYECKHUX 32/IaHUI HA XapPaKTePUCTUKY XUMHYECKHX 3JIEMEHTOB.» OK 02
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3aKOH ¥ Ta0JuIa Pemenue npakTUKO-OpUEHTUPOBAHHBIX, TEOPETUUYECKUX 3a/[aHUN HAa XapaKTEPUCTHUKY OK 04
J.W. MenneneeBa | XUMUYECKUX  DJIEMEHTOB  «MeTaliMuecKue UM HEMETANIMYECKUE  CBOMCTBA,

AIEKTPOOTPHUIIATEIILHOCTh XUMUYECKUX JIEMEHTOB B COOTBETCTBUM C MX AJIEKTPOHHBIM

CTPOCHUEM U TOJOKEHUEM B MEPUOJAUYECKONM CHCTEME XMMHUUYECKUX 3nemeHToB [[.U.

MenpneneeBay.
Pa3nen 2. XuMunueckue peakuuu
Tema 2.1. Tunsl Teoperuyeckoe o0yueHue OK 01
XUMHYECKUX OK 02
peaxruii Knaccudukanuss 1 THIIBI XUMUYECKUX PEAKIIUN ¢ y4acTUEM HEOPTraHWYECKHUX BEIIECTB. OK 04

Cocrapnenue ypaBHEHHH peakIUii COCIWHEHHUS, Pa3I0KEHHUs, 3aMeIlIeHHs, OOMEeHa, B
T.4. peaKum"I TOopCHUs, OKUCIICHUA-BOCCTAHOBJICHU .

VYpaBHeHUsT OKHUCIEHHs-BOccTaHOBIeHUA. CTeneHb okucineHus. OKUCIUTENNb U
BoccTaHOBUTENb. COCTaBlIeHME M YpPaBHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiMii METOAOM 3JEeKTpoHHOro OamaHca. OKHMCIMTEIbHO-BOCCTAHOBUTEIbHbBIE
peakiuMM B IpPUPOJE, IPOM3BOACTBEHHBIX IIpoLEccax M JKU3HEAEATEIbHOCTU
OpraHu3MoB. Teopus JJIEKTPOTUTUYECKON auccoruanuu. VOHBL. DIEeKTPOIUTHI,
HeIeKTpoNnThl. Peakunn moHHoro oomena. CocraBiieHue peakliiii MOHHOTO OOMeHa
IMyTEM COCTaBJICHUA HX IIOJHBIX W COKPAIICHHBIX HWOHHBIX ypaBHeHI/If/'I. KucnorHo-
OCHOBHBIE PEaKINH. 3aaHNs Ha COCTABJICHNUE HOHHBIX PEAKIINN

HpaKanecmle 3anaTua Ne 3. «CocraBjieHune ypaBHeHI/lﬁ U peleHus 3a1a4 Ha
KJIaCCI/I(l)I/IKaIII/IlO U THIIbI XUMHYECCKHUX peammﬁ»

CocraBneHre ypaBHCHHM W PEIICHUS 3a/1ad HAa KJIACCU(DHUKAIUIO U TUITBI XUMUYECKUX
peakuuii ¢ ydyacTHEM HEOpPraHWYECKUX BEIIECTB; COCTABJICHHWE YpaBHEHMH peakuuit
COEIMHEHUS, Pa3JIOKEHUs, 3aMelleHusl, OOMEeHa, B T.4. PeaKIui TOPeHHs, OKUCICHUS -
BOCCTAHOBJICHHUSI.

Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHNYEeCKUX BelIeCTB
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Tema 3.1. Teopernueckoe o0yueHue OK 01
Knaccudukanms, OK 02
HOMEHKJIaTypa u OK 07
CTpOCHHIE IIpenmer Heopranmueckoil xumun. Kiaccudukanys HEOpPraHMYECKUX BELIECTB.
HEOPraHWHCCKUX | TTpocThle M cnoxkHble BemiecTBa. OCHOBHBIE KIIACChl CIOXKHBIX BEIIECTB (OKCHJIBI,
BCIICCTB TUIPOKCUJIBI, KUCJIOTBI, COJNHU). B3auMOCBA3b HEOPraHMYECKMX BEIIECTB. ATpEraTHbIC

COCTOSHMS ~ BemlecTBa. Kpucramimueckue M aMOpQHbIE  BElIECTBA.  THIIBI

KPHCTQUIMYECKHX PENIETOK (aTOMHAs, MOJIEKYJISpHAsi, MOHHAs, MeETaIMYecKas).

3aBUCHMOCTh (DM3MYECKHX CBOMCTB BEIIECTBA OT THMIA KPHCTAUIMYECKOH PEIIETKH.

3aBUCHMOCTh XMMHUYECKOM aKTUBHOCTH BEILECTB OT BUJAa XMMHYECKOH CBS3M M THIIA

KPUCTAIIMYECKOM penteTk. [IpuurHbl MHOrooOpasys BEIEeCTB

IpakTuueckne 3anaTus Ne 4. «3aKpeluieHre HABBLIKOB U PellieHHe 32124 110

KJaccuUKALHUA, HOMEHKJIATYPa H CTPOEHHE HEOPraHUYECKHUX BEeIeCTB.)

3aKkpeIUieHHe HAaBBIKOB W pEINEHHE 3aJa4: Ha HAa3BaHME BELIECTBA. COCTABICHHUE

xumuueckon  Qopmynsl  no  MexayHapoaHou cucreme (MIOITAK); pemenue

NPAKTHYECKUX 3aJaHMI 10 KIaccH(PUKALUKE U HOMEHKIIATYpE.
Tema 3.2. ®usuko-| Teoperuueckoe odyyeHue OK 01
XUMUYECKHE OK 02
cBOHCTBA Meramnel. OOmue (Qu3ndeckne W XUMUYECKHME CBOMCTBa MeTamioB. CrocoObl OK 07
Heoprammueckux | MO/YUCHHA. 3HaueHHEe METAUIOB M HEMETAUIOB B IIPUPOJE M KM3HEAEATENLHOCTH
- YegoBeKa W OpraHu3MoB. KOppo3us MeTamioB: BHIBI KOPPO3HH, CIIOCOOBI 3aIUTHI

METaJIOB OT KOPPO3UH
Tema 3.3. Teoperuyeckoe o0yueHue OK 01
Nnentuduxanys _ OK 02
O —— Hemeramnsl. OOiue (U3MUECKME M XMMHYECKHE CBOMCTBA HEMETAUIOB. TUIIMYHBIE OK 04
BEIECTB cBoiictBa HemetaioB [V— VII rpynn. Knaccudukanus u HOMEHKIaTypa COSTMHEHUI

HeMeTa/uioB. KpyroBopoTsl OMOTEHHBIX 2JIEMEHTOB B MPHPOAC. XUMHUYECKHE CBOMCTBA
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OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX BEIIECCTB (OKCHJIOB, THAPOKCHUJIOB, KUCIOT, COJICH
U 1p.). 3aKOHOMEPHOCTH B HU3MEHEHUHM CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEAMHEHHH, BBICUIMX OKCUJIOB U TUIPOKCHJIOB

Pa3znen 4. CTpOCHHe M CBOMCTBA OPraumveCKux BCIeCTB

Tema 4.1. Teopernueckoe odyuenune OK 01
Knaccudukanus, OK 02
CTPOCHHUE U [losiBneHne W pa3BUTHE OPraHMYECKOM XUMHUM Kak Hayku. [Ipeamer opranmueckoit
HOMCHKJIaTypa XUMHUHU. MeCTo 1 3HaueHHE OPraHUYECKOW XMMHUHU B CHCTEME €CTECTBEHHBIX HaYK.
OpPraHu4YeCKUX XHAMHMUYECKOE CTPOEHUE KaK IOPSIOK COECIMHEHHs aTOMOB B MOJIEKYJIE COIVIACHO HX
BCIICCTB BaJICHTHOCTU. OCHOBHBIE TOJIOKEHUS TEOPUH XUMHUYECKOTO CTPOEHHSI OPraHUYECKUX

coenunennii A.M. bytiepoBa. VYTIEpoIHBI CKEJIET OpPraHUYeCKOW MOJICKYIIBI.

3aBUCUMOCTh CBOWCTB BELIECTB OT XMMHUYECKOIO CTpPOEHHUs Moiiekya. M3omepus u

H30MEpHI.

[lonstne o ¢QynkunonansHoit rpymme. Pamukan. Ilpunnunel kinaccuduxanyu

OpraHWYEeCKUX COEIMHEHUW. MexayHapolHas HOMEHKJIATypa W [PUHLUIIBI

HOMEHKJIATypbl ~ OpraHuueckux coeauHeHuil. I[lonstme 00  a3oTcoaepkamux

COEIMHEHMX, OMOJIOTMYECKU aKTUBHBIX BelllecTBax (YIrieBoAax, xKUpax, Oeiakax u ap.),

BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO)
Tema 4.2. Teopernueckoe odyuenue OK 02
CaoiicTBa OK 04
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OPraHUYECKHUX
COEIMHEHUN

OU3NKO-XUMUYECKUE CBOMCTBA OPraHUYECKUX COCIMHEHUN OTHENIBHBIX KJIACCOB
(ocobeHHOCTH KJIacCH(PHKAIIMK U HOMEHKJIATYphl BHYTPHU KJIacca; TOMOJIOTUYECKUNA Psilt
u obmias popmyna; uzomepusi; GU3NIECKUE CBOWCTBA; XMMUYECKHE CBOMCTBA; CLIOCOOBI
MIOJIy4EHUs):

— IpeJieNbHbIE YIIIEBOIOPOAb! (AJIKaHbI U LUMKIIOAJIKaHbl). ['opeHne MeTaHa Kak OAMH U3
OCHOBHBIX HCTOYHHMKOB Telja B INPOMBIIUIEHHOCTH M ObITy. CBoOiMcTBa HPUPOIHBIX
YTJIEBOAOPOAOB, HAX0XKICHUE B IPUPOJIE U IPUMEHEHHE aJIKAHOB;

— HeIpeJesibHble (AJIKEHBI, aJIKUHBl U alKaJAUEHbl) U apOMaTHUYECKUE YTIEBOIOPOIbI.
I'openue aunernneHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOIO ILUIAMEHU U1 CBapKU U
PE3KH METaJLIOB.

Kucnoponconepxkamue coequHeHUs (CIUPTHI U (EHOJBI, KapOOHOBBIC KHCIOTHI H
3¢upbl, anbIeruabl U KETOHbI, KHUpbI, YyriaeBoabl). [lpakTuueckoe mnpuUMeHEHUE
STHJICHIJIMKOJS, THLepuHa, ¢eHona. [Ipumenenue dopmanbaernaa, aneTaibAerua,
YKCYCHOM KHMCIIOTBI. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIOT. Moroliye cBONCTBA
MbLIa

—  a30TcojiepiKalMe  COeAMHEHUs  (aMUHBI M AMHUHOKHUCIOTBI,  OCJIKM).
BbicokomonekynspHble COeIMHEHHMs (CHHTETHYECKHE M OHOJIOrMYeCKH-aKTHBHBIE).
MonomMep, moiaumep, CTpYKTypHOoe 3BeHO. llonmmepunsanust 3THiI€HAa KaKk OCHOBHOE
HaIlpaBJICHUE €TI0 UCITOJIb30BAHUSA.

I'enernueckas cBSA3b MEXKAY KjacCaMH OPraHUYECKUX COETMHEHUI

HpaKTI/I‘leCKOC 3ansaTue Ne 5. «Penienue PAaCYECTHLIX 3a/ia4v 110 YPaABHCHUAM
pealcum"l C Yy9aCTHEM OPraHUYECCKHUX B€IICCTB)>

Pemienne mnenodexk mnpeBpamieHWid Ha TEHETHYECKYI0 CBSI3b MEXKIY KiaccaMu
OPraHNYEeCKUX COCAMHEHUI C COCTaBJIECHWEM HAa3BAHUN OPraHUYECKUX COCTUHEHUH MO
TPUBHAIBHOM WM MEXIYHAapOJHOM CHUCTEMaTH4YECKONM HOMEHKIaType. Pemnienue
pacUYETHBIX 3a/1a4 [0 YPABHEHUSIM PEAaKIUN C yYaCTUEM OPTraHMYE€CKUX BEIIECTB.

OK 07
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Tema 4.3. Teopernueckoe o0yueHue OK 01
WNnentudukanus OK 02
OpraHUYeCKUX OK 04
BCILCCTB, HX Buoopranuyeckue coeJuHeHMs. IIpuMeHeHHe W OMOIOrMyeckas pojib YIJIEBOIOB.
3HA9CHUC 1 OKHClIeHHE YIJIEBOJOB — HCTOYHHMK DHEPTMM JKMBBIX oOpraHmsmoB. O6nactu
HPAMCHERHC B NpUMEHEHHs] aAMMHOKMCIOT. IIpeBpalleHHs O€JKOB NHIQM B  OpraHU3Me.
ObrToBOH M _| Buonoruueckue ¢yuxuun Genkos. Buonormyeckue dynkumm xupos. Pormb
TIPOUSBOACTBCHHOM | oprapyyeckoil XUMKK B pEIIEHUH TPoOJIeM NUIIEBOi 6€30MacHOCTH
ACATCILHOCTH Pojib OpraHuueckoil XMMUM B PEIEHUH IPoOJIeM 3HEPreTUYEcKoil 6e30MacHOCTH, B
HeJI0BCKa PasBUTHH MEIHIMHBI, CO3JaHUU HOBBIX MATEpPHUAJIOB, HOBBIX MCTOYHHKOB JHEPIUH

(ampTEepHATUBHBIE MCTOYHUKM dHepruu). OnacHOCTh BO3JACHCTBUS Ha KUBBIC

OpPraHu3Mbl OPraHUYECKUX BEIIECTB OTAEIbHBIX KJIACCOB (YIJIEBOAOPOMIbI, CIMPTEHL

(EeHOJIBI, XJIOPOPraHUYECKHUE MPOM3BOAHBIE, AlbIETHABI U Ip.), CMBICH MOKA3aTes

IpeiebHO JOMYCTUMON KOHLIEHTPALUH
Paszjen 5. Knnernyeckne 1 TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NIPOTEKAHUS XMMHYECKHX PeaKIuii
Tema 5.1 Teopernueckoe odyuenue OK 01
CxopocTh OK 02
UMIECKIX CKOpPOCTb PEAaKIUH, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (JAKTOPOB: IIPUPOIbI PEATUPYIOLINX OK 04
peaku. BEIECTB, KOHIEHTPAlMM pPEarMpyIOIMX BEIIECTB, TEMIIEPATYPhl M  IUIOIIAMIH OK 07
X UMIeCKOe PEaKIMOHHONW MOBEPXHOCTH. TemmoBble PQEKTHl XMMUYECKUX PEakiuid. DK30- H
paBHOBecHe SHI0TEPMUYECKHE, PEAKIIUH.

OOGpaTUMOCTh peakiuii. XUMHYECKOEe PaBHOBECHE M €r0 CMENIEHHWE MOJ JeHCTBHEM

pasIUYHBIX (aKTOPOB (KOHLEHTpAIMS PeareHTOB MM MPOIYKTOB PEAaKIUH, JABICHHUE,

TeMIepaTypa) I CO3JaHUS ONTUMAIBHBIX YCJIOBHH IIPOTEKAHHS XUMMYECKUX

npoueccos. [Ipuanun Jle Hlarense
Paszpgea 6. PacTBOpbI
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Tema 6.1 Teoperuyeckoe o0yueHue 2 OK 01
[MonsTue o - OK 02
pACTBOpAX. PactBOpenue kak ¢pu3uKo-xuMuueckuii mpomecc. PactBopbl. CriocoObl MPUTOTOBICHUS OK 07
Vcenenosanne pactBopoB. PactBopumocTh. MaccoBast 110511 pacTBOpPEHHOro BemiecTBa. CMbICT
CBOWCTR PACTROPOB II0Ka3aTeisl MPEJesIbHO JONYCTUMON KOHIIEHTPAlMM U €r0 MCIOJIb30BAaHUE B OLIEHKE
9KOJIOTMUYECKOH 0€3011aCHOCTH.
[IpaBuia 5>KOIOTUYECKH II€JIECOO0Pa3HOr0 TOBENEHUs B OBITY U TPYAOBOIl
NEeSTeIbHOCTH B LIESAX COXPAaHEHHUS CBOErO 3J0POBbsl M OKPYXAIOUIeH MPHPOJHOM
Cpelibl; OMACHOCTh BO3ACHCTBHSI HA KUBBIE OPTaHU3MBI OIPE/ICIICHHBIX BEIIECTB.
IIpodeccnonaLHO-OpHEHTUPOBAHHOE coAep:KaHue (coaep:kaHHe NPHUKJIATHOTO OK 01
Pa3pen 7. MOIYJIs1) 2 OK 02
Xumusi B ObITY M IPOM3BOICTBEHHOM 1eATeJIbHOCTH YeJI0BeKa OK 04
OK 07
Tema 7.1 Teoperuueckoe o0yueHue 2
XuMmus B ObITY U - - -
IPOH3BOICTBCHHOMH Hosgeiimue nocTukeHus XUMHUYECKON HAyKU M XUMHYECKON TEXHOJIOTHH. Ponb xumun
TeSTELHOCTH B 00€CIIEYEHUH IKOJIOTHUECKON, SJHEPreTHUECKON U MUIIEBON 0€30MacHOCTH, pa3BUTHH
qeOBeKA MeauuuHbl. [IpaBuia moucka M aHanM3a XUMHUYECKOM MH(MOPMALUU U3 pa3IMYHBIX
UCTOYHHMKOB (Hay4yHas U YydeOHO-HaydHas JIUTepaTypa, CpelcTBa MAacCOBOM
nHpopmanuu, cetb HTEpHET)
IIpoMe:xxyTOoYHasi aTTecTAllUsA 0 JUCHUILIMHE: AU(depeHIMPOBAHHBIN 3a4€T. 2
Bcero 34
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3. YcaoBus peaju3zanuu nNporpaMmmbl 001eo0pa3oBaTeIbHON AUCHUTITIMHbBI

3.1. TpeOoBanusi K MHHMMAJIBLHOMY MAaTEePHAJTbHO-TEXHUYECKOMY
o0ecneyeHn 1o

Jlyis peanu3anyy mporpamMmbl TUCIUTUIMHBI PEAYCMOTPEH yueOHbINH KaOUHET
XUMHUH.

O6opynoBanne y4eOHOro kaOuHeTa (HAIJISIIHbIE MOCOOHUsI): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENEH MOJEKYJ, MOJECIH KPUCTAIMYECKUX PEIIETOK,
KOJUIEKIIUU TIPOCTHIX U CIOXKHBIX BEILIECTB, Tabuiia MeHeneena.

Texnnueckue cpeacrBa oOOy4YeHHsI: KOMIIBIOTEp C  YCTPOHMCTBAMH
BOCIIPOU3BEJEHUS 3BYKa, IPUHTEP, MYJIbTUMEIUA-TIPOECKTOP C SKPAHOM.

3.2. UupopmanuoHHOe oOecneyeHre peau3alu NporpamMmMbl

Oo0s3aTesibHas JJUTEpaTypa

1. I'ycesa, E. B. Xumus s CIIO : yueOHO-METOIUYECKOE TOCOOHE : B 2 YACTSX.
Yacte 1 / E. B. I'yceBa, M. P. 3uranmuna, JI. . Kynukosa. - Kazans : KHUTY,
2019. - 168 c. https://znanium.com/catalog/product/1899344

2. boromousioBa, U. B. Heoprammueckas 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'abpuensn .— 5-e u3xa., crep. — Mocksa :
[Tpocsemenwne, 2023 https://lib.rucont.ru/efd/838866

4. T'abpuensn, O.C. Xumusa. 11 kmacc: 6a30Bwiii ypoBeHb: yueOHuk / W.I.
OctpoymoB, C.A. Cnaakos; 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 3alauy U YHNPaXHEHHH : 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 ¥ OlIeHKA Pe3yJIbTATOB 0CBOEHHs 00111e00pa30BaTe/IbHOM
AUCUMILTHHBI

KoHTpons ©  oOLEHKa  pe3yapTaTOB  OOY4YEHMsT  OCYLIECTBIIAETCS
IpernojiaBaresieM B MPOLECce MPOBEACHUS MPAKTUUECKUX 3aHATHH, TECTUPOBAHUS,
a TaKKe BBINOJHEHHUS OO0YYalOUIMMUCS HMHIMBUIYaJbHBIX 3aJaHU, MPOEKTOB,

HUCCIIEeI0OBAHNH.
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st hopmMupoBaHMsi, KOHTPOJS W OICHKU PE3yJIbTATOB OCBOCHUS y4eOHOM
JUCHUTUIMHBI UCTIOIB3YETCSl CUCTEMA OLIEHOYHBIX MEPONPUITHM, TPEACTABIISIONIAST
co00Ol KOMIUJIEKC YYEOHBIX MEpPOINPUSATUH, COTJIaCOBaHHBIX C PeE3yJIbTaTaMH
oOyuenust u chopmynupoBanHbix ¢ ydetom @OI'OC COO (mpenmeTrHbIe
pe3yabTathl o auciuiube) u GIr'oC CIIO.
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OK

Pa3zgen/Tema

Pe3yabTar 00y4yeHus

Tunbl OEHOYHBIX MEPONIPUATH I

OcHoBHOe coaepkaHue

Pa3zgean 1. OcHOBBI CTPOEHUS BelleCTBA

DopMyIMpPOBATH 0A30BbIe MOHATUA U 3AKOHBI XUMUM

1.1 |OKO01 |Crpoenue atromoB | CocTaBisiTh xumuueckue | 1. Tect «CTpoeHHe aTOMOB XHUMHYECKHMX 3JIEMEHTOB U IpUPOAA
OK 02 |xumuueckux GopMyNibl  COEIMHEHUH B | XMMHUYECKOH CBSI3N».
3JIEMEHTOB U | COOTBETCTBMM CO CTENeHblo | 2. 3aJaud Ha COCTaBJIEHME XUMHUYECKHUX (OpMyN JABYXaTOMHBIX
npupoja OKHCIICHUS XMUMUYECKHUX | COeAMHEHUH (OKCUIOB, CYIb(QUIOB, TMIPUIOB U T.I1.).
XUMHUYECKON 3JIEMEHTOB, UCXO0s u3 | 3. 3agaHus Ha KCHOJIb30BAHME XMMUYECKONH CUMBOJIMKHM M Ha3BaHUN
CBSI3U. BaJICHTHOCTH U | COGAMHEHUII MO  HOMEHKJIAaType  MEXAYHapOIHOIo  COro3a
3JIEKTPOOTPULIATEIBHOCTH. TEOPETUYECKON U MPUKIATHON XUMHUHU U TPUBUAIBHBIX Ha3BaHUW IS
COCTABJICHUS] XHWMHUYECKUX (OPMYN JBYXaTOMHBIX COCIUHEHUIH
(okcuz0B, Ccynb(pUIOB, THAPUIOB U T.I.) U JIPYTUX HEOPraHUYECKUX
COEIMHEHUI OTAENbHBIX KJIacCOB.
1.2 | OKOl (Ilepmomgmueckmii |XapaktepuzoBarb xumuueckue| 1. Tecr  «Mertajummueckne /  HEMETAUIMYECKHE  CBOWCTBA,
OK 02 (3akoH U TabmMIa|31€MEHThl B COOTBETCTBUM C UX| AJIEKTPOOTPHULATEIBHOCTh U CPOJACTBO K DJIEKTPOHY XHUMHUYECKHUX
OK 04 |[J.1. Menzneneesa. |IIOJIO)KEHHEM B IEPUOJUYECKON| DJIIEMEHTOB B COOTBETCTBUE C HX DIIEKTPOHHBIM CTPOEHHEM U

CHCTEME XUMHYIECKHUX
anemenToB [[.1. Menaeneera.

MIOJIO)KEHUEM B TNEPUOAMYECKOM CHUCTEME XUMHUUYECKUX DIIEMEHTOB
J.1. MennaeneeBay.

2. ITpakTrueckue 3ajaHusl HA YCTAHOBIIEHUE CBSI3H MEXIY CTPOCHUEM
aTOMOB XHMMHUYECKUX OJJIIEMEHTOB M MEPUOJUYECKUM H3MEHEHUEM
CBOMCTB XMMHYECKHX JJIEMECHTOB M MX COCIWHCHUU B COOTBETCTBHUU C
nojoxxenueM Ilepronnueckoit cucreme.

3. IIpakTHKO-OpHUEHTHUPOBAHHBIE Ha

TCOPETUICCKUEC 3aJaHusA

XapaKTepUCTUKY XMMHMYECKHUX JJeMeHTOB: «Meramnueckue /
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Pa3zpgen/Tema

Pe3yabTar 00y4yeHus

Tunbl OEHOYHBIX MEPONIPUATHIH

HEMETAJUIMYECKUE CBOMCTBA, JJIEKTPOOTPULIATEIBHOCTD U CPOJCTBO K
BHGKTpOHy XUMHUUYCCKHUX 3JICMCHTOB B COOTBECTCTBHUC C nux
3JIEKTPOHHBIM CTPOCHHEM U IOJOKEHUEM B MEPUOIUYECKON CUCTEME
xumuueckux asemeHToB .. MeHnieneeBay.

Pazgea 2. Xumuuyeckue peakumu

XapaKTepnsosaTL THIIBI XUMHYCCKHUX pealclmﬁ

21 | OKO0l
OK 02
OK 04

TUIBl XUMHUYECKUX
peakuuii

CocraBnartb peakuuu
COeTMHEHUS, pa3noXeHus,
oOMeHa, 3aMeIeHus,
OKHCIIUTEIIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIINH.

1. 3agaun Ha coCTaBJICHUE YPABHEHUH pEeaKIuii:

— COCIMHEHMSI, 3aMEIIICHUS, Pa3JIOKEHUs, OOMEHa,

— OKUCITUTENBHO-

BOCCTAHOBHUTEJIBHBIX ~ PEaKIUWd €  HUCIOJIB30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

2. 3amaun Ha pacyeT MacChl BEIIECTBAa WK 00bEMa

ra3oB IO HM3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce MM O0BEMY
OAHOIO M3 YYaCTBYIOIIMX B PpPCAKIUMU BCIICCTB, paC‘IéTBI MacCChI
(oOBéMa, KOoIMYeCcTBa BEIIECTBA) MPOIYKTOB PEAKIIUU, €CIH OJIHO M3
BCIICCTB UMCCT IPUMCCH.

Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHNYEeCKUX BelIeCTB
HccenenoBath cTpoeHHE M CBOIICTBA HEOPraHUYECKHX BelleCTB
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Ne OK Pazngen/Tema Pe3yabTar 00y4yeHus Tunbl OEHOYHBIX MEPONIPUATHIH
3.1 | OKO01 |Knaccudpukanus, |Knaccudunuposarsb 1. Tectr «HomeHkiaTypa W Ha3BaHME HEOPraHMYECKHX BELIECTB
OK 02 [HOMeHKNaTypaud |HEOpPraHMYECKHE BEIIeCTBA B| MCXOISA U3 UX XMMUYECKOH (POPMYIbI MM COCTABICHHE XMMHUYECKON
OK 07 |cTpoenue COOTBETCTBHUH C UX CTPOCHUEM. | (OPMYJBI UCXOAS M3 Ha3BaHMS BEIIECTBA IO MEXIYHAPOAHON WK
HEOPraHUYECKUX TPUBHAJILHON HOMEHKJIATYPE».
BEILIECTB 2. 3agauu Ha pacueT MaccoBOM JOJU (Macchl) XMMUYECKOTO AJIEMEHTa
(coemnHeHHs1) B MOJIEKYIIE (CMECH).
3. IlpakTuueckue 3anaHus MO KiaccU(UKALKUK, HOMEHKJIAType H
XUMHUYECKUM (OpMyJIaM HEOPraHMYeCKHX BEIIECTB Pa3IMYHBIX
KJIACCOB.
4. IlpakTuueckue 3a/laHusl Ha ONPEEICHUEe XUMUYECKON aKTUBHOCTH
BEUIECTB B 3aBUCMMOCTH BHUJAa XMMHYECKOHM CBS3M U THUIA
KPUCTAJUIMYECKON PEIIETKH.
3.2 [OKO01 |dDusuxo- VYcranasauBathk 3aBUCUMOCTL | 1. Tect «OcoOEHHOCTH XHUMHYECKHX CBOHCTB OKCHIOB, KHCJIOT,
OK 02 |xumudeckue (UBUKO-XMMHYECKUX CBOMCTB | OCHOBaHMM, aM(POTEPHBIX TUAPOKCHIOB U COJICH».
OK 04 |cBoiicTBa HEOpPraHMYECKHUX BELIECTB OT | 2. 3aaHMsl HA COCTaBICHHME YPABHEHMHM XWUMHUYECKMX peakUud ¢
HEOPraHUYECKUX CTPOEHHUSI aTOMOB M MOJIEKYJI, | Y4aCTHEM IPOCTBIX M CIOXKHBIX HEOPraHMYECKHX BEILECTB: OKCHIIOB
BELIECTB a TaKkKe TUIA | METAJJIOB, HEMETAUIOB U aM(pOTEPHBIX 3JIEMEHTOB; HEOPTraHUYECKUX
KPUCTAJJINYECKON PELLETKH. KHCJIOT, OCHOBAaHMH M aM(OTEPHBIX TI'MJIPOKCHIO0B, HEOPraHMYECKUX
COJIEH, XapaKTEPHU3YIOIINX UX CBOMCTBA U CITOCOOBI MOTYyUEHHUS.
3. [IpakTuKO-OpHEHTUPOBAHHbBIE TEOPETUUECKUE 3a/1aHUsl Ha CBOMCTBA U
MOJIyY€HUE HEOPTaHUYECKUX BEILIECTB
3.3 | OKO0l |Wpentnduxamms |HccnemoBaTh KkadecTBeHHbIE | 1. [IpakTHKO-OPUEHTUPOBAHHBIE 3aJJaHUS 110 COCTABICHUIO XUMUYECKUX
OK 02 [HeopraHM4YecKMX |peakiuu HEOPraHMYECKUX |peaklUid C yYaCTHEM HEOPTraHMYECKUX BEIECTB, UCIOJIb3YEMBIX NI UX
OK 04 |BemecTtB BEIIECTB. UJIEHTU(UKAITIH.

Pa3pnen 4. CtpoeHne U CBOMCTBA OPraHUYeCKHUX BelleCcTB
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Ne

OK

Pa3zpgen/Tema

Pe3yabTar 00y4yeHus

Tunbl OEHOYHBIX MEPONIPUATHIH

HccienoBatsb cTpoeHUE U CBOMCTBA

OpPraHn4e€CKHUX BEIICCTB

4.1 |OKO0l [Knaccubukamus, |Kimaccudumuponars 1. 3agaHus Ha coCTaBJIeHHWE Ha3BAaHUW OPraHUYECKUX COCAMHEHHH II0
OK 02 |cTpoenue u OpraHMYECKHE  BEHISCTBA  B|TPHBHAJIBHOM MM MEKIYHAPOIHOW CHCTEMATHYECKONH HOMEHKIIATYPE.
HOMEHKJIaTypa COOTBETCTBHUH C UX CTpOCHHEM |2. 3ajaHus Ha COCTaBJCHHE IMOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
OpPraHUYECKUX (bopMyIT OpraHMYECKUX BEIIECTB OT/IEIBHBIX KIACCOB.
BELIECTB 3. 3amaunm Ha omnpeAeNeHHE NpoCTeHIIeld (OPMYNBl OpPraHHYECKON
MOJIEKYJIbI, HICXOS U3 3JIEMEHTHOTO cocTaBa (B %).
4.2 [OKO02 |CsaoiicTBa VYcranaBnuBath  3aBUCHMMOCTH| 1. 3ajaHus Ha COCTaBJICHHE YpPAaBHEHUNW XUMHUYECKHX PEaKUud C
OK 04 |opranunyeckux (U3UKO-XMMHYECKUX  CBOWCTB| y4acTHMEM OpPraHMYECKHX BEIIECTB HAa OCHOBaHMM HX COCTaBa H
OK 07 |coemuHeHunit OPraHWYECKUX  BEIIECTB  OT| CTPOCHHUSI.

CTPOCHUSA MOJICKYII.

2. 3ajaHus Ha COCTaBJIEHHME YPAaBHEHMM XMMMUECKHUX peakLuH,
WLTIOCTPUPYIOIIAX XWMHYECKHE CBOWCTBA C Y4YETOM MEXaHH3MOB
MPOTEKaHMS JaHHBIX PEAKIWH W TeHETUYECKOH CBSI3M OPraHMYECKHX
BEIIIECTB PA3HBIX KJIACCOB.

3. PacueTHble 3ajauM 1O YpaBHEHUSM peakIUil ¢ yyacTueMm
OpPraHUYECKUX BEIECTB.
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Ne OK Pazngen/Tema Pe3yabTar 00y4yeHus Tunbl OEHOYHBIX MEPONIPUATHIH
43 |OKO02 | Unentudukanus |HccnenoBaTh KaueCTBEHHBIC 1.IIpakTHKO-OpUEHTUPOBAHHbBIE 3aJJaHUsI 10 COCTABICHUIO
OK 04 | opranmueckux peaKIy OPraHuIeCcKUX XUMHAYECKHUX PEaKIUi ¢ y4aCTHEM OPTraHUYECKHX BEIECTB, B T.4U.
OK 07 | BemecTB, ux COCAMHEHUH OT/EIbHBIX UCTIOIB3YEMBIX JUIS UX UACHTU(DHUKAIMH B OBITY M IPOMBILIICHHOCTH.

3HAYEHUE U
PUMCHCHHE B
OBITOBOM U
IIPOM3BOJICTBEHH
Ol IeATEILHOCTH
YyeJa0BeKa

KJIaCCOB.

Pa3znen 5. Kunernueckue u TEPMOIMHAMUYCCKHUEC 3AKOHOMEPHOCTH MPOTEKAHUA XUMHYECCKUX pealclmﬁ

XapakTepu3oBaTh BJIUsIHHE PA3JHYHBIX ()AKTOPOB HA PAaBHOBECHE U CKOPOCTh XUMHYECKHX peaKkiuii

51 | OK 01
OK 02
Ox 04
OK 07

CxkopocThb
XHUMHYCSCKHX
peaKuui.
XuMu4deckoe
paBHOBECHE

XapakTepu3oBaTb  BIUSHUE
KOHI[EHTPALlUU pearupyromux
BEILIECTB U TEMIIEpaTypbl Ha
CKOPOCTh XUMHUYECKUX
peakuui

XapakTepu3oBaTh  BIIASIHUE
W3MEHEHUS KOHIICHTpAIlu1
BEILECTB, PEaKUHMH Cpeabl U
TEMIIEpaTypbl Ha CMEIIECHHE
XUMHUYECKOTO PAaBHOBECHS.

HpaKTI/IKO'OpI/IeHTI/IpOBaHHHe TCOPECTUYCCKHUC

3aJaHsd Ha aHallu3

(1)aKTOp0B, BJIMAIOINIUX Ha U3MCHCHHC CKOPOCTHU XUMHYECKOM pCaKuuu.

HpaKTI/IKO'OpI/IeHTI/IPOBaHHLIe 3alaHuA Ha IMMPUMCHCHUC TPpHUHIMIIA Jle-

IMatenne IJI1  HaXOXACHWA HaIllpaBJICHHUA CMCUICHHSA PaBHOBECHUA

XUMHUYECKON peakluu U aHaiu3 (aKTOpOB, BIUSIOLUIMX HA CMELICHHE

XUMHYCCKOTI'0 paBHOBECHUA.

Paspnen 6. PacTBopsl

I/ICCJICZIOBaTb HCTUHHBIC PACTBOPLI € 3a/ITaHHBIMUA XapPaKTCPUCTUKAMHU

6.1 [ OK 02
OK 04

Ilonsarue o
pacTBopax

PazauyaTh HCTHHHBIE PacTBOPBLI.

1. 33,[{3.‘-11/1 Ha IPUTOTOBJICHUEC PACTBOPOB.

2. HpaKTI/IKO-OpI/ICHTI/IpOBaHHLIe PACUCTHBIC 3aJaHUA Ha JUCIICPCHBIC

25




Ne OK Pazngen/Tema Pe3yabTar 00y4yeHus Tunbl OEHOYHBIX MEPONIPUATHIH

OK 07 CHCTEMBI, HCIIOJIb3YeMbIe B OBITOBOM M MMPOU3BOICTBEHHOM
JeSITeTbHOCTH YEJIOBEKA.

IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAepPKaHMe (COEePKAHUE TPUKJIIATHOTO MOXYJIs)

Pazgen 7. Xumusi B ObITY M IPOM3BOJCTBEHHOM €ATEJIbHOCTH YeJI0BeKa
OueHuBaTh NOCJIEACTBHS OBITOBOI U MPOM3BOJACTBEHHOI JAeSITEJIbHOCTH YeJI0BEKA ¢ MO3ULMIA IKOJIOTMYeCKOil 0€30MacHOCTH

7.1 OK 0l |Xumus B ObiTy u|OneHUBATH nocneacteus |Keiic (c yuerom Oyayiieit npodeccuoHanbHOM 1eATeTbHOCTH)
OK 02 |mpou3BOJCTBEHHOM | OBITOBOI U |Bo3MoXHBIE TEMBI KEHCOB:
OK 04 |gesarenpHOCTH MIPOU3BOICTBEHHOMN 1. IToremenne KaMMaTa U BBICBOOOJKICHHWE Ta30BBIX THAPATOB CO JHA
OK 07 |guenmoBeka IEeITEILHOCTH  YeJoBEKa C |OKeaHa.
MO3ULU I 9KOJIoTHYeCKOH |2. Byayiue MaTtepuasl st IpuOOpPOCTPOCHHUS.
0e301macHOCTH 3. HoBble MaTepuaisl AJis COJTHEUHbIX OaTapei.
4. JlekapcTBa Ha OCHOBE PaCTUTEJIHHBIX IIPENapaToB
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