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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, KAaK OCHOBBI MPUHATHS PEUICHUWA 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 MUDA,
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 MNPOCTEUINMX 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, KOTOpass  BKIIOYAECT:
Bribupats - TOTOBHOCTh K TpPYAY, OCO3HAaHHE IEHHOCTH | OCHOBOIIOJIArAlOIINE TOHATUS (XUMHUECKUI 3JIEMEHT, aToM, 3JCKTPOHHas
CHOCOOBI MacTepCTBa, TPYIOTOOHE; obosouka atoma, s-, p-, d-3JIEKTPOHHBIE OPOMTAIN aTOMOB, HOH, MOJIEKYJIa,

pelieHus 3aaaq
npodeccruoHal
bHOU
NESATCIILHOCTH
PUMCHHUTEITHH
0 K pa3InIHBIM
KOHTEKCTaM

- T'OTOBHOCTDb K aKTHUBHOM ACATCIIbHOCTH

TEXHOJIOTUYECKOM M COLMAILHOM HAIPABIEHHOCTH,
CIIOCOOHOCTD

HHULIUHUPOBATb, IUIAHUPOBATH U

CaMOCTOATCIIbHO BBIINNOJIHATE TAKYIO ACATCIIBHOCTD,
chepam

- UHTEpEC K pa3IU4HbIM

poeCCUOHAIBHON JEATETHHOCTH.

OBnajgeHne  yHUBEpPCAIbHBIMM  y4eOHBIMHU
NMO3HABATEJbHBIMH AeHCTBUAMM:

a) 0a30Bble JIOTUYECKHUE 1eliCTBUS:

- CaMOCTOSITEIILHO dbopmynupoBaTh u

aKTyaJIM3upoBaTh MPOOJIEMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'H/IBaTI) CyHleCTBeHHLIfI HpI/I3HaK NN
OCHOBAaHUsA JIA CpaBHeHI/ISI, KJ'IaCCI/I(i)I/IKaI_[I/II/I 158
00001IEeHHS;

- ONpeAensATh IedH JCSATCIbHOCTH, 3aj]aBaTh
napaMeTpbl U KPUTEPUHU MX JIOCTUKCHHUS,

- BBIABJIATH 3aKOHOMCPHOCTH W TPOTUBOPCUUSA B

BAJICHTHOCTh, AJICKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHUCICHHUS, XUMHYECKas
CBSI3b, MOJb, MOJISIpHAs Macca, MOJSIPHBbIA OO0BEM, YIJIEPOJIHBIN CKEIeT,
(yHKIIMOHATBHAS TPYIIA, PaguKai, U30MEpHs, U30MEPbl, TOMOJIOTUICCKHIMA
psill, TOMOJIOTH, YTIE€BOAOPO/bI, KUCIOPOA- U a30TCOJIEpKAIIUE COCTUHECHHUS,
OMOJIOTMUECKH aKTHMBHBIE BellecTBa (YrIeBOMABI, KHUPHI, OCJIKH), MOHOMED,
CTPYKTYpHOE
KpUCTAIJIUYECKasl pelieTka, THUMbl XUMHUYECKUX peakiuil (OKUCIUTEIhHO-
BOCCTAaHOBUTENbHBIE, 9K30-U SHIOTEPMHUECKHE, PEAKIIMH HOHHOTO OOMEHa),

moJIMMeEp, 3BCHO, BBICOKOMOJICKYJISIPHBIC COCAMHCHUA,

pacTBOp, AJIEKTPOJIUTHI, HEIJEKTPOIMTHI, IEKTPOJIUTHYECKAsS AUCCOLUALINS,
OKHCJINTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMUYECKON PEAKIMH, XUMUUYECKOE
paBHOBECHE), TEOpPUM U 3aKOHBl (T€OpUs XHMMHUYECKOTO CTPOEHUs
oprannueckux BemiectB A.M. bytiepoBa, Teopust 3IEKTPOIUTHUECKOMN
aucconuanuy, nepuogudeckuit 3axon .M. MenneneeBa, 3ak0H COXpaHEHUs
MAacchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUHN SI3BIK XHUMHH, (PAKTOJIOTUYECKUE
CBEJIEHHUS O CBOMCTBAaX, COCTaBe, MOJYYEHHH U OE30M1aCHOM HCIOJIb30BAHUU
BAOXHEUIIMX HEOPraHMYECKUX M OPraHMYecKHMX BeUIeCTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTU YEJI0BEKA;

- YMCTb BBIABJIAITH XAPAKTCPHBIC IMPU3HAKH W B3aUMOCBA3b HU3YYCHHBIX




paccMaTpruBaACMbIX SABJICHUAX

- BHOCHTb KOPPEKTHBBI B  JIEATEIbHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YyJIbTATOB IIEJISIM,
OLICHUBATh PUCKHU MOCJIEICTBUI 1€ATEIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUN
YKU3HEHHBIX TIPOOIIEeM;

0) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

- BIIQJICTh HAaBBIKAMHU Y4YEOHO-HCCIIEA0BATEIBCKOM
u MPOEKTHOM

paspeleHus mpoodieM;

JeSITeNIbHOCTH, HaBbIKaMU
- BBUBIATh NPUYMHHO-CIIEJICTBEHHBIE CBA3M MU
aKTyaJlM3UpoBaTh 3aj7auy, BbIBUIATh TUIIOTE3Y €€
pelieHus, HaXOJUTb apryMEHTBI JUIs
JI0Ka3aTeNbCTBA CBOMX YTBEPXKACHUMW, 3a7aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS;

- aHAJIM3HUPOBATh MOJIYUEHHBIE B XOJIe PEIICHUS
3aJjaud pe3yNbTaThl, KPUTHYECKU OLIEHUBATh HUX
JOCTOBEPHOCTb, IPOrHO3MPOBATh HW3MEHEHUE B
HOBBIX YCJIOBHUSX;

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U
MIPaKTUYECKYIO 00JIaCTH KUZHEAEATEIIbHOCTH;

- yMeTb WHTErpuUpOBaTh 3HAaHUS M3 Pa3HbIX
MPEIMETHBIX 00JIacTel;

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

- CIOCOOHOCTH MX UCIIOJIb30BaHUS B

ITO3HABATEJIBHON U COIIMAIIBHON MTPAKTHKE.

MOHATUM, TPUMEHATh COOTBETCTBYIOIIME ITOHATHUS IIPU OIIMCAHUNA CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M UX IMPEBPALLECHU;

BBISIBJIATD B3alMOCBA3b XUMHUYCCKUX 3HAaHUH C IIOHATUAMU u

NpCACTABJICHUAMU APYTHUX CCTCCTBCHHOHAYYHBIX MTPCAMCETOB,
- YMCTb HCIIOJIB30BaTh HanMCHOBAHUA XHMHUYCCKUX COGIII/IHGHI/Iﬁ
MCKIAYHApOAHOT'O TCOpCTH‘IeCKOﬁ n HpHKHaHHOﬁ XUMHHU H
TPUBHAJILHBIC HA3BAaHUA BaKHEHIITNX BCIICCTB (BTI/IJ'IeH, AlCTUIICH, INTMICPUH,

dbenon, dopmanpaerun, yrapHbIi

CO103a

YKCyCHasi KHCIIOTa, TJIMIUH, ras,
YIJIEKUCIBIN Ta3, aMMHaK, raiieHas U3BeCTb, HEeralleHas H3BeCTh, MUThEBas
colla U APYTUX), COCTaBIATh (POPMYIbl HEOPraHMUYECKUX M OPTaHMUYECKHX
OOBICHATL HX CMBICK;

BCHICCTB, YPABHCHUA XHMHUUCCKHUX peaKuHﬁ,

HOI[TBep)KIIaTI) XapaKTepHLIC XUMHUYCCKUC CBOfICTBa BCIICCTB
COOTBGTCTBYIOHII/IMI/I BKCHepI/IMeHTaMI/I " 3aIlIuCAMHU ypaBHeHI/Iﬁ XUMHUYCCKUX
pEeaKLHnii;

- YMETh YCTAHABJIMBATh IMPUHAJIE)KHOCTh H3YUYEHHBIX HEOPraHWYECKHX HU
OpPraHMYECKUX BELIECTB K OINpPEIECICHHBIM KJIacCaM M TPYIIAM COCIUHEHUN,
XapakTepU30BaTh MX COCTAaB U Ba)XHEHIIME CBOWCTBA; ONPEHEIATH BHJbI
XUMHUYECKHUX CBsI3ei (KOBaJeHTHAas, WOHHAs, MeTallIndeckasi, BOJIOPOIHAA),
THIIbI KpI/ICTaJ'[J'II/I‘ICCKI/IX peHIeTOK BCIICCTB, KJ'[aCCI/I(i)I/IIII/IpOBaTB XUMHUYCCKUEC
peaKuuu;

COCTaBIISTIOMIEH

- copmupoBaTh XAMHYECKON

GCTGCTBGHHOHaquOfI KapTUHBI MHpa, POJA XUMHUHU B ITO3HAHWUU SIBIICHUH

MMpEaACTaBICHUA: (o)

OpUPOAbl, B (OPMHUPOBAHUU MBIIUIEHUS W KYyJIbTYyphl JIMYHOCTH, €€
(YHKIIMOHATTFHOW TPaMOTHOCTH, HEOOXOIUMOM IS pPelIeHus] MPaKTUUECKUX
3a/1a4 U HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/IOPOBBIO U
MIPUPOIHOM CpEJE;

- YMeThb NpPOBOAMTH pacueThl MO XUMHUYECKUM (opMmynaM U YypaBHEHHSIM
XUMHUYECCKUX peaxunﬁ C HCIIOJIBb30BaHUEM

(bU3UYECKUX  BEJIMYHUH,

XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObeMa




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

JKU3HCHHBIX CUTYallHUAX, CBA3aHHBIX C BCIICCTBAMU U UX IPUMCHCHHUEM

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

e TENIbHOCTH

B ob1actn IHEHHOCTU HAYYHOI'0 MMO3HAHUS:

c(OpMHPOBAHHOCTD MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAyKd M OOLIECTBEHHOW IPAKTHKH,
OCHOBAHHOTO Ha Juasnore KYJIbTYP,

CHOCO6CTBYI-OH_ICFO OCO3HAaHHIO CBOCTO MECTa B
MOJIMKYJIIbTYPHOM MHPC;

- COBCPHICHCTBOBAHUC SI3BIKOBOM M YHUTATEILCKOM
KYJIbTYPbI KaK CpCACTBA B3aUMOACUCTBUSA MCKIY
JIIOAbMHA YU IO3HAHUA MHPaA,

- OCO3HaHHC IICHHOCTHU HaquOﬁ JACATCIIbHOCTH,
TOTOBHOCTB

OCYIIECTBIISATh  IPOEKTHYIO U

HCCIIEI0BATEILCKYIO JIeSITEJIbHOCTD
WHIVBUAYAJIBHO U B TPYIIIE.
OBnagenne  yHHBepCaabHBIMH
NMO3HABATEJIbHBIMH AeHCTBUAMMU:
B) padorta ¢ nHpopManmei:

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

y4eOHBIMU

HMCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIBLHO
OCYILIECTBIATh MOUCK, aHAIN3, CUCTEMaTU3ALIMIO U
MHTEpPIpEeTAINI0O HHPOPMAIUHN PAa3TUYHBIX BUIOB U
¢bopM npencTaBneHus;

- CO3/1aBaTh TEKCThl B PAa3JIMYHBIX (opmarax c
y4eTOM Ha3HaueHusi HHGPOpMAlMM U IIeNeBOU

ayAUTOpUH, BbIOMpas ONTUMAIbHYIO  (GopMy

- YMCTb IJIaHUPOBATh u BBIINIOJIHATD XUMHYECKHI OKCIICPUMCHT

(npeBpallleHUsT OPraHWYECKUX BELIECTB IPU HArpeBaHWUU, IOJIYYEHHE
STWIEHA U U3YYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIMU HA aJbJIETHU[BL,
KpaxMal, YKCYCHYIO KHCIIOTYy; JAeHaTypauus O€JIKOB IIpH HarpeBaHuUH,
LBETHbIE pEaKIuN OENKOB, MPOBOJUTH PEAKIMU HMOHHOTO OOMeHa,
OTIpEICTISATh CPEeNy BOAHBIX PACTBOPOB, KAUECTBEHHBIEC PEAKIIUU Ha Cynabdar-,
kapOoHaT- U peuaTth

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

XJIODUJI-aHHOHBI, ~HAa  KAaTHOH  aMMOHHS,
COOTBETCTBUH C IIPAaBHJIAMH TEXHHKH OC30MaCHOCTH IPU OOpAICHHH C
BelIeCTBAaMHU M J1aOOPAaTOPHBEIM O0OPYIOBAHHEM; MPEACTABIATh PE3yIbTATHI
XUMHYECKOTO IKCIIEPUMEHTA B JOpME 3aIUCH YPAaBHEHUN COOTBETCTBYIOIIHX
peaknuii 1 GopMYyIUPOBATEH BBIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

- YMETh aHATTU3UPOBATh XUMHYECKYIO HH(OPMAIIHIO, TTOTYJ4aeMYF0 U3 Pa3HBIX
HCTOYHUKOB (CpeACTB MaccoBOi nHpopmanmu, ceth IHTepHET U apyrue);

- BIAJCTh OCHOBHBIMH METOJaMH HAay4YHOTO TIO3HAHHS BEIIECTB U
XUMUYECKUX  sIBJICHUN  (HaOJMrOACHHE,

MOI[eJ'II/IpOBaHI/Ie);

HN3MCPCHUC, 9KCIICPUMCHT,

- YMEThb IPOBOAMTH pacueThl MO XUMHUYECKUM (opMmynaM M YpaBHEHHSIM

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

XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMUYECTBEHHOM CTOPOHBI: MacChl, 00beMa
(HOpMalibHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIECTBA; MCIOJIb30BaTh
CHUCTEMHBIE XMMMUYECKHUE 3HAHMs JJIs NPHUHITHUS PELIEHUH B KOHKPETHBIX

JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX C BCIIECCTBAMU U UX IPUMCHCHHUEM




IpEACTABICHUA U BU3YyalIU3alluu,

- OLEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTb
uHpopManuy,

MOPaJIbHO-3TUYCCKUM HOPMaM;

€C COOTBCTCTBUC IIPAaBOBbBIM H

- HCHOJB30BaTh CpPEACTBA HMH(POPMALMOHHBIX H
KOMMYHHUKAIIMOHHBIX ~TEXHOJIOTMH B peLICHUU

KOIHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHU3allMOHHBIX  33aJad  C  COOJIIOJCHHEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH O€30I1aCHOCTH,
THTHEHBI, PECYpCOCOEpPeKCHHUsS, TMPABOBBIX |
THYECKUX  HOPM, HOPM  HMH(POPMALMOHHON
0e30I1acHOCTH;

- BJIAACTb HAaBbIKaMU pacCliO3HaBaHUWA U 3allIUThL
nHpopManuu, HHHOPMAIIMOHHON 0€30MacHOCTH

JINYHOCTH.
OK 04. - TOTOBHOCTH K CaMOpAa3BUTHIO, | - yMETh IUIAHUPOBAaTb W  BBINOJHATD XMUMHYECKHH  JKCIEPUMEHT
O dexTuBHO CaMOCTOATEIIBHOCTU U CaMOOIIPEIEIICHUIO; (mpeBpalleHus OpraHMYEeCKMX BELIECTB IPU HArpeBaHUHU, MOJyYCHHE
B3aUMOJICHCTBO | -OBJIaJICHUE HaBbIKAMU y4eOHO- | 3TUJIEHA M HM3YYEHHUE €ro CBOWCTB, KAUEeCTBEHHbIE PEAKIMM Ha ajbJETH]IbI,
BaTh U UCCIIEeIOBATENIbCKOM, TMPOEKTHOM M COLMANBHOM | Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauusi OelKOB IpU HarpeBaHUH,
paboTaTh B NEeATEIbHOCTH LBETHBIE pEaKIMU OEJIKOB; MPOBOAUTH pEaKIMM HOHHOIO OOMeEHa,

KOJJIEKTHUBE U
KOMaH/ 1€

Osaanenne YHHBEpPCAJbHBIMHU
KOMMYHUKATHBHBIMU JIEHCTBUAMMH:

0) coBMecTHAasl 1esITeJIbHOCTb!

- TIOHMMAaTb HW HCIIOJB30BaTb MPECUMYIICCTBA
KOMaHJIHOW ¥ HHIMBUYaTbHOU pabOTHI;

- NpPUHUMATh I[ETU COBMECTHOW JEeSATEIbHOCTH,
OpPraHHU30BBIBATH U KOOPAMHUPOBATH JCUCTBUS TIO

€€ JIOCTM)KCHMIO: COCTaBJIITh IUIaH JIEHCTBHUM,

OTIPEIEIIATh CPEy BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIuM Ha Cyiabdar-,

KapOoOHaT- ¥  XJOpUA-aHHOHBI, HA  KAaTUOH AaMMOHHUS;  pellarh
SKCIIEpUMEHTaJbHBIe 3a7auu 1o TemMaMm "Meramisl" u "Hemeramnsl") B
COOTBETCTBUM C IMpaBWJIaMHU TEXHUKH OE€30MacCHOCTH MpU OOpalIeHUH C
BEIIECTBAMH U J1aOOPaTOPHBIM OOOPYJIOBAHUEM; IPEJCTABIATh PE3yIbTAThI
XMMHUYECKOT0 SKCIIEpUMEHTa B (hopMe 3aIMCH YPAaBHEHHH COOTBETCTBYIOIINX

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




pacupenenaTb pojau ¢ y4eTOM MHEHUN YYaCTHUKOB
00CyX1aTh pe3yabTaThl COBMECTHOM PabOTHI;

- KOOPAMHUPOBAaTb U BBIIOJHATH pPadOTy B
YCIOBUSAX peaJIbHOTO, BUPTYaJIbHOI'O u
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

- OCYILECTBIISTh CTpaTernyecKkoe
MOBEJICHUE B PA3JUYHBIX CUTyalUsX, HPOSIBIATh

TBOPUYECTBO u BOOOpakeHue,

ITIO3UTHUBHOC

OBITH
WHULIMATABHBIM.

OBjaieHHe YHMBEPCAJbHBIMH PeryJsTHBHbIMH
JeHCTBUSIMM:

) NPpUHSITHE ce0sl U APYrUX JIIOEei:

- IPUHUMATh MOTUBBI U aPTYMEHTHI JPYTHUX JIFOACH
MIPU aHAJIM3E PE3YJIbTATOB JEATEILHOCTH;

- IPU3HABATh CBOE IPaBO U IMPaBO APYIHX 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 IKOJIOTUYECKON KYIbTYpHI,
IIOHUMAHHUC BJIMAHUSA COIIHUAJIBHO-D3KOHOMHWUYCCKUX
MPOLECCOB
COITMaJIbHOMN

Ha  COCTOSSHUE  TPUPOJHOW U

cpenpl, rJ1I00aJIbHOTO

XapakTepa 3KOJOTHYECKUX MPoOieM;

OCO3HAaHHUC

- IUIAHMPOBAHHE U OCYILECTBICHHE ACUCTBUHA B
OKpY)KaloIllell Cpele Ha OCHOBE 3HaHUA LeNel
YCTOMYMBOIO Pa3BUTHUs YEJIOBEUECTBA;

aKTUBHOE HENPHUATHE JEHCTBUHM, TNPUHOCAIIUX

- chopMupoBaTh XUMHUYECKOM  COCTaBIIAIOLICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHPA, POJM XUMHUHM B TO3HAHWM SIBIICHUU
TIPUPO/IBI,

(YHKIIMOHATIBHOW TPaMOTHOCTH, HEOOXOIMMOM Ui peleHus] MPaKTUYECKUX

MMpEACTaBJICHUA: 0

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

- yMeTh COOMIOaTh MpaBHIa YKOJIOTHUECKU 11e7IeCO00pa3HOTO MOBEICHUS B
OBITY U TPYIOBOW JESATENHHOCTH B IIENSX COXPAaHEHUS CBOETO 370POBBS U
OKpY’Kalollled MPUPOJHOM Cpelbl; YUUTHIBATH OMACHOCTH BO3JCHCTBUSI Ha
YKUBBIE OPTaHU3MBbl OIPEACIICHHBIX BEIECTB, MOHUMAs CMBICI IOKa3aTelst




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

BpEIl OKpYXaIoIIeH cpeae;

- yMEHHE MPOTHO3UPOBATH HEOIATOMPHUSTHBIC
9KOJIOTUYECKHUE TOCIEACTBUS MPEANPUHUMACMBIX
JEHCTBUMN, IPEAOTBPALIATh UX;

- pacimpeHue OIIBITA JIeSITSIbHOCTH
AKOJIOTUYECKOM HANPaBJICHHOCTH;

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

MpeACIbHON TOMYCTUMON KOHIICHTPAIUU
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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 MPOrpPaMMbl AUCITUTUTAHBI 34
1. OcHoBHOe cofiep:kaHue 30

BT. 4.

TeopeTudeckoe o0ydeHue 20

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

TeopeTu4ecKoe o0yuyeHue 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
CrpoeHue aToOMOB
XUMHUYECKHX . .
CoBpemeHHass MoJelb CTpoeHus: aroma. CUMBOIUYECKUHN SI3bIK XUMHMU. XUMHYECKHH
3JIEMEHTOB U
JIeMEHT. OJIeKTpOHHasi KOoH(urypauus aroma. Kiaccudukanms XUMHYECKUX
npupoja
. 3NIEMEHTOB (s-, P-, d-37eMeHThI). BaneHTHbIC 3IeKTPOHbL. BaleHTHOCTh. DIeKTpOHHAsS
XUMHUYECKON . .
IIPUPOA XUMHUYECKON CBSA3H. DJIEKTPOOTPULATENBHOCTb. BHIBl XMMHUYECKOHN CBA3M
CBSI3U
(KoBasieHTHAs, MOHHAS, METAJTTUYECKAs, BOJOPOAHAS) U CTIOCOOBI €€ 00pa30BaHMs
IIpakTnyeckne 3anaTusa Nel. «YcraHoBJIeHHE CBA3H MEKAY CTPOCHHEM aTOMOB 2
XHMHYECKHX 3JICMEHTOB.»
IIpakTueckue 3ajaHus Ha YCTAHOBIEHHE CBSA3M MEXKAY CTPOCHHEM AaTOMOB
XUMHUYECKHX DJIEMEHTOB U TIEPUOJWYECKUM HW3MEHEHHUEM CBOWMCTB XHMHUYECKHX
JJIEMEHTOB W HX COEIMHEHUH B COOTBETCTBHM C MojoxeHueMm llepnoanueckoit
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 Pemienue npakTUKO-OpUEHTUPOBAHHBIX, TEOPETUUYECKUX 3aJ]AHUN HAa XapaKTEPUCTHUKY OK 04
J.W. MenaeneeBa | XUMUYECKUX  DJIEMEHTOB  «MeTalyiMuecKue M HEMETANIMYECKUE  CBOMCTBA,

AIEKTPOOTPHUIIATEILHOCTh XUMUYECKUX JIEMEHTOB B COOTBETCTBUH C MX AJIEKTPOHHBIM

CTPOCHUEM U TOJOKEHUEM B MEPUOJAUYECKONM CHUCTEME XMMHUUYECKUX 3emMeHToB [[.U.

MenneneeBay.
Pa3nen 2. XuMunueckue peakuuu
Tema 2.1. Tunsl Teoperuyeckoe o0yueHue OK 01
XUMHYECKUX OK 02
peaxruii Knaccudukanmst u THIIBI XUMUYECKUX PEAKIIUN ¢ y4acTHEM HEOPTraHWYECKHUX BEIIECTB. OK 04

CocrapneHnre ypaBHEHHH peakIuii COCIMHEHUS, Pa3I0KEHUs, 3aMEIIeHHs, OOMEeHa, B
T.4. pCaKIII/Iﬁ TOopCHUs, OKUCIICHUA-BOCCTAHOBJICHU .

VYpaBHeHUsT OKHUCIEHHs-BOccTaHOBIEHUA. CTeneHb oOkucineHus. OKUCIUTENb U
BoccTaHOBUTENb. COCTaBlIeHME M YpPaBHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiMii MEeTOAOM 3JEeKTpoHHOro OamaHca. OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE
peakiuMM B IpUpOJE, MPOU3BOJACTBEHHBIX IMIpoleccax M IKU3HEAEATEIbHOCTH
OpraHu3MoB. Teopus JJIEKTPOIUTUYECKON auccoruanuu. VOHBIL. DIEeKTPOIUTHI,
HeIeKTpoNnThl. Peakuiun moHHoro oomena. CocraBiieHHuEe peaklUii MOHHOTO OOMeHa
IMyTEM COCTaBJICHUA HX IIOJHBIX W COKPAIICHHBIX HOHHBIX ypaBHeHHﬁ. KucnorHo-
OCHOBHBIE PEaKINH. 3aaHUs Ha COCTABJICHNE HOHHBIX PEAKIINA

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

CocraBnenre ypaBHCHHUM W PEIICHUS 3a/ad HAa KJIACCU(DHUKAIUIO U TUITBI XUMHUYECKUX
peakuuii ¢ ydyacTHEM HEOpPraHWYECKUX BEIIECTB; COCTABJICHHWE YpaBHEHMH peakuuit
COEMHEHUS, Pa3JIOKEHUs, 3aMelleHUsl, OOMEeHa, B T.4. peakuil 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. Kiaccudukanus HEOPraHMYECKUX BELIECTB.
HEOPraHMHCCKUX | TTpocThle M cnoxkHBble BemiecTBa. OCHOBHBIE KJIACChl CIOXKHBIX BEIIECTB (OKCHJIBI,
BCIICCTB TUIPOKCHUJIBI, KUCJIOTBI, COJNHU). B3auMOCBS3b HEOPraHMYECKMX BEIIECTB. ATpEraTHbIC

COCTOSHMS  BemlecTBa. Kpucramimueckue ¥ aMOpQHBIE  BElIECTBAa.  THIIBI

KPHCTQUIMYECKHX PENIETOK (aTOMHAs, MOJIEKYISpHAsi, HMOHHAs, MeTaUIMYecKas).

3aBUCHMOCTh (DM3MYECKHX CBOMCTB BEIIECTBA OT THMIA KPMCTAUIMYECKOH PEIIETKH.

3aBUCHMOCTh XMMHUYECKOH aKTHBHOCTH BEILECTB OT BUJA XMMHYECKON CBA3M M THIA

KPUCTAIUIMYECKOM penteTky. IIpuurHb MHOrooOpasys BEIECTB

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

KiaccuUKALHUsA, HOMEHKJIATYPA H CTPOEHHE HEOPraHUYECKHUX BEeIeCTB.)

3aKkpeIUieHHe HAaBBIKOB W pEINEHHE 3aJa4: Ha HA3BaHME BELIECTBA. COCTABICHHUE

xumuueckon  Qopmynsl  no  MexayHapoaHou cucreme (MIOITAK); pemenue

NPAKTHYECKUX 3aJaHKI 10 KIacCH(YHKALUKM ¥ HOMEHKIAType.
Tema 3.2. ®usuko-| Teoperuueckoe odyyeHue OK 01
XUMUYECKHE OK 02
cBONCTBA Meramnel. OOmue (Qu3ndeckne W XUMUYECKHME CBOMCTBA MeTamioB. CrocoObl OK 07
Heoprammueckux | MO/YUCHHA. 3HaueHHE METAUIOB M HEMETAUIOB B IIPUPOJE M KM3HEAEATENHHOCTH
- YeaoBeKa W OpraHu3MoB. KOppo3us MeTaioB: BHIBI KOPPO3HH, CIIOCOOBI 3aIUTHI

METaJIOB OT KOPPO3UH
Tema 3.3. Teoperuyeckoe o0yueHue OK 01
Nnentuduxanus _ OK 02
O — Hemeramnsl. OOiye (U3MYECKHE M XHMUYECKHE CBOMCTBA HEMETAILIOB. THITMYHBIE OK 04
BEIECTB cBoiictBa HemetayoB [V— VII rpynn. Knaccudukanus n HOMEHKIaTypa COSTMHEHHUI

HeMeTauioB. KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B MPHUPOe. XUMHUYECKHE CBONCTBA
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OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX BEIIECCTB (OKCHJIOB, THAPOKCHUJIOB, KHCIIOT, COJICH
U Jp.). 3aKOHOMEPHOCTH B HU3MEHEHUHM CBOWCTB MPOCTHIX BEUIECTB, 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 U 3HaueHHE OPraHUYECKOW XMMHUHU B CHCTEME €CTECTBEHHBIX HayK.
OpPraHu4YeCKUX XHMHMUYECKOE CTPOCHUE KaK IOPSIOK COECIMHEHHs aTOMOB B MOJIEKYJIE COIVIACHO HX
BCIICCTB BaJICHTHOCTU. OCHOBHBIE TOJIOKEHUS TEOPUU XMMHMUYECKOTO CTPOEHHUS OpPraHMYECKUX

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

3aBUCUMOCTh CBOWCTB BELIECTB OT XMMHYECKOIO CTpOEHHUs Moiiekya. M3omepus u

H30MEpHI.

[Tonstne o ¢QynkunonaneHoit rpymme. Pamukan. Ilpunuunel kinaccuduxanyu

OpraHWYEeCKUX COEIMHEHUWU. MexayHapolHas HOMEHKJIATypa W  HPUHLUIIBI

HOMEHKJIATYpbl ~ OpraHuueckux coeauHeHuil. I[lonstme 00  a3oTcoaepkamux

COEIMHEHMX, OMOJIOTMYECKU aKTUBHBIX BellecTBax (YrieBoAax, xKHUpax, Oenkax 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(PHUKALMK U HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTUYECKUN Pt
u obmias popmyna; uzomepusi; GU3NIECKUE CBOWCTBA; XMMUYECKHE CBOMCTBA; CLIOCOOBI
MIOJIy4EHUs):

— IpeJieNbHbIE YIIIEBOOPOAb! (AJIKaHbI U LUMKIIOAJIKaHbl). ['opeHne MeTaHa Kak OAMH U3
OCHOBHBIX HCTOYHMKOB TeIlJla B IPOMBINUIEHHOCTH M ObITy. CBOMcTBa HPUPOIHBIX
YTJIEBOAOPOAOB, HAX0XKICHUE B IPUPOJIE U IPUMEHEHHE aJIKAHOB;

— HeIpeJesbHble (AJIKEHbI, aJIKUHBl U alKaJAUEHbl) U apOMaTHYECKUE YTIEBOIOPOIbI.
I'openue aunernneHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOIO ILUIAMEHU U1 CBapKU U
PE3KH METaJLIOB.

Kucnoponconepxkamue coequHeHUs (CIUPTHI U (EHOJBI, KapOOHOBBIC KHCIOTHI M
3¢upbl, anbIeruabl U KETOHbI, KHUpbI, YyriaeBoabl). [lpakTuueckoe nprUMeHEHUE
STHJICHIJIMKOJS, THLepuHa, ¢eHona. [Ipumenenue ¢dopmanpiernaa, aneTaabIeruia,
YKCYCHOM KHMCIIOTBI. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KHUCIOT. Moroliye cBONCTBA
MbLIa

—  a30TcojiepiKalMe  COeAMHEHUs  (aMUHBI M AMHUHOKHUCIOTBI,  OCJIKM).
BbicokomonekymnspHble COeIMHEHHMs (CHHTETHYeCKHMEe 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 mnpeBpamieHWd Ha TEHETHYECKYI0 CBSI3b MEXKIY KiacCcaMu
OPraHNYeCKUX COCAMHEHUI C COCTABJIECHWEM HA3BAHUN OPraHUYECKUX COCTUHEHUH MO
TPUBHAIIBHOM WM MEXIYHAapOJHONM CHUCTEMaTHYECKOM HOMEHKIaType. Pemenue
pacyYETHBIX 3a/1a4 [0 YPABHEHUSIM PEAaKIUN C yYaCTHUEM OPTraHMYE€CKHUX 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 OKHCJIeHHE YIJIEBOJOB — HCTOYHHMK DHEPTMM JKMBBIX opraHmsmoB. O6nactu
HPAMCHERHC B NpUMEHEHHs] aAMMHOKMCIOT. IIpeBpalleHHs O€JKOB NHIQM B  OpraHU3Me.
ObrToBOH M _| Buonoruueckue ¢yuxuun Genkos. Buonormueckue dynkumm xupos.  Pormb
TIPOUSBOACTBCHHOM | oprapyyeckoil XUMKK B pEIIEHUH TPoOJIeM NUIIEBO 6€30MacHOCTH
ACATCILHOCTH Pojib OpraHMyeckoil XMMHU B pEIIEHUH IIPOOJIEM HEPreTHIEcKOl 0e30MacHOCTH, B
HeJI0BCKa PasBUTHH MEIMIMHBI, CO3JaHUU HOBBIX MATEpPHAJIOB, HOBBIX MCTOYHHKOB JHEPIUH

(ampTEepHATUBHBIE MCTOYHUKM dHepruu). OnacHOCTh BO3JACHCTBUS HAa IKUBBIC

OpPraHu3Mbl OPraHUYECKUX BEIIECTB OTAEIbHBIX KJIACCOB (YIJIEBOAOPOMIbI, CIMPTEHL

(eHOJIBI, XJIOPOPraHUYECKHUE MPOM3BOAHBIE, AlbIETHABI U IpP.), CMBICH IOKA3aTels

IpeiebHO JOMYCTUMOM KOHLIEHTPALUH
Paszjen 5. Kunernyeckne 1 TepMOIMHAMHYECKHE 3aKOHOMEPHOCTH NIPOTEKAHUS XMMUYECKUX PeaKIuii
Tema 5.1 Teoperuueckoe o0yuenue OK 01
CxopocTh OK 02
UMIECKIX CKOpPOCTb PEaKIUH, €€ 3aBUCUMOCTh OT Pa3IMUHbIX (JAKTOPOB: IPUPOIbI PEATUPYIOLINX OK 04
peaku. BEIECTB, KOHIIEHTPAlUM pPEarupyloluX BeLIECTB, TEMIEPaTyphl M  ILIOIIAIH OK 07
X UMIeCKOe PEaKIMOHHONW MOBEPXHOCTH. TermnoBble 3PQEKThl XMMHUYECKUX PpEaKIui. DK30- H
paBHOBecHe SHI0TEPMUYECKHE, PEAKIIUH.

OOGpaTUMOCTh peakiuii. XUMHYECKOEe PaBHOBECHE M €r0 CMENIEHHE MOJ JeHCTBUEM

pasIUYHBIX (aKTOPOB (KOHLEHTPAIMS PeareHTOB MM MPOIYKTOB PEAKIUH, JABICHHUE,

TeMIepaTypa) I CO3JaHUS ONTUMAIBHBIX YCJIOBHHl IIPOTEKAHHS XUMMYECKUX

nporeccoB. [Ipuanmn Jle Hlarense
Paszpgea 6. PacTBOpbI
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Tema 6.1 Teoperuyeckoe o0yueHue 2 OK 01
[TonsTue o - OK 02
pACTBOpAX. PactBOpenune xak ¢pu3uKo-xuMHuecKuil mporecc. PactBopbl. CriocoObl MPUTOTOBICHUS OK 07
Vcenenosanne pactBopoB. PactBopumocTh. MaccoBast 10yl pacTBOpEeHHOro BemiecTBa. CMbICT
CBOWCTR PACTROPOB II0Ka3aTessl MPEJesIbHO JONYCTUMON KOHIIEHTPALM U €r0 HCIOJIb30BAaHUE B OLIEHKE
9KOJIOTMUYECKOM 0€3011acCHOCTH.
[IpaBuia 5>KOIOTMYECKH II€JIECOO0PAa3HOr0 TOBENEHUsS B OBITY U TPYAOBOIl
NEeSITeIbHOCTH B LIETSAX COXPAaHEHHUS CBOEro 370POBbsl M OKPYXKAIOUIEH MPHUPOAHOM
CpelIbl; OMACHOCTh BO3ACHCTBHSI HA KUBBIE OPTraHU3MBbI 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 - - -
IPOH3BOICTBEHHOM Hosgeiimue nocTikeHus XUMHUYECKON HAyKU U XUMHUYECKON TEXHOJIOTHH. Poibs xumun
eSTELHOCTH B 00€CIIEYEHUH HKOJIOTHUECKON, SJHEPreTUUECKON U MUIIEBON 0€30MacHOCTH, pa3BUTHH
qeOBeKA MeauuuHbl. [IpaBuia moucka M aHanM3a XUMHUYECKOM MH(MOPMALUU U3 pa3IMYHBIX
UCTOYHMKOB (Hay4yHas U YydeOHO-HaydHas JIUTepaTypa, CpelCcTBa MAacCOBOM
uHpopmanuu, cetb IHTEpHET)
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 atomoB | 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 COCTaBJIEHUE XUMHUYECKUX (OpPMyN JABYXaTOMHBIX
npupoja OKHCIICHUS XUMUYECKHUX | COeAMHEHUH (OKCHIOB, CYIb(PHI0B, TUIPHUIOB U T.II.).
XUMHYECKON 3JIEMEHTOB, UCX0s u3 | 3. 3agaHus Ha UCHOJIb30BAHME XMMUYECKOH CUMBOJIMKHM M Ha3BaHUH
CBSI3U. BaJICHTHOCTH U | COGAMHEHUN 1O  HOMEHKJIAaType  MEXAYHapOIHOIo  COr3a
3IEKTPOOTPULATEIIBHOCTH. TEOPETHUYECKONW U NPUKJIAAHOW XUMHUU U TPUBHAIBHBIX HA3BAHUM IS
COCTABIICHUSI XHMHYECKUX (OPMYN JBYXaTOMHBIX COCIUHEHUI
(okcun0B, cynb(pHUIOB, THAPUAOB U T.I.) U JIPYTUX HEOPraHUYECKUX
COEIMHEHUI OTAENbHBIX KJIacCOB.
1.2 | OKOl (Ilepmommueckmii |XapaktepuzoBarb xumuueckue| 1. Tecr «Mertayummueckue /  HEMETAIMYECKHWE  CBOWCTBA,
OK 02 (3akoH U TabaMIa|31€MEHTbI B COOTBETCTBUM C UX| AJIEKTPOOTPHULATEIBHOCTh U CPOJACTBO K DJIIEKTPOHY XHUMHUYECKHUX
OK 04 |[J.1. Menzneneesa. |IIOJIO)KEHHEM B IEPUOJUYECKON| DJIIEMEHTOB B COOTBETCTBUE C HX DJJIEKTPOHHBIM CTPOEHHEM U

CHCTEME XUMHYECKHUX
anemeHToB .. MeHeneena.

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

2. ITpakTrueckue 3aJaHusl Ha YCTAHOBIICEHUE CBSI3U MEXKAY CTPOCHUEM
aTOMOB XHMMHUYECKUX OJJIIEMEHTOB M MEPUOJUYECKUM H3MEHEHUEM
CBOMCTB XMMHYECKHX DJIEMCHTOB M MX COCIMHCHHU B COOTBETCTBHUU C
nojoxxenueM Ilepronnueckoit cucreme.

3. IIpakTHKO-OpHUEHTHUPOBAHHBIE Ha

TECOPETUICCKUC 3aJaHusd

XapaKTepUCTUKY XMMHMYECKUX JJIeMEeHTOB: «Meraminueckue /
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Pa3zpgen/Tema

Pe3yabTar 00y4yeHus

Tunbl OEHOYHBIX MEPONIPUATHIH

HEMETAJUIMYECKUE CBOMCTBA, JJIEKTPOOTPHUIIATEIBHOCTh U CPOJICTBO K
BHGKTpOHy XUMHUUYCCKHUX 3JICMCHTOB B COOTBCTCTBHUC C nux
3JIEKTPOHHBIM CTPOCHHEM U IOJO0KEHUEM B MEPUOIUYECKON CUCTEME
xumudeckux ayemeHToB .. MeHnieneeBay.

Pazgea 2. Xumuuyeckue peakumu

XapaKTepnsosaTL THIIBI XUMHYCCKHUX pealclmﬁ

21 | OKO0l
OK 02
OK 04

TUIBl XUMHUYECKUX
peakuuii

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

BOCCTAHOBUTCIIBHBIC PCAKIINH.

1. 3agaun Ha cocTaBJICHUE YPABHEHUH PEaKIUii:

— COCIMHEHMSI, 3aMEIIICHUS, Pa3JIOKEHUs, OOMEHa,

— OKHCJTUTEIBHO-

BOCCTAHOBHUTEJIBHBIX ~ PEaKIUWd €  HUCIOJIB30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

2. 3amaun Ha pacyeT MacChl BEIIEeCTBa WK 00bEMa

ra3oB IO HM3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce MM O0BEMY
OAHOIO M3 YYaCTBYIOIIMUX B PCAKIUMU BCHICCTB, paC‘-IéTBI MacCChI
(oOBéMa, KoIMYeCcTBa 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 |Knaccudpukamus, |Knaccupunuposarsb 1. Tect «HomeHkiaTypa W Ha3BaHME HEOPraHMYECKHX BELLECTB
OK 02 [HOMeHKNaTypa W |HEOpPraHMYECKHE BEIIeCTBA B| MCXOJIS U3 MX XMMUYECKOH (POPMYIbI MIM COCTABICHHE XUMHUYECKON
OK 07 |cTpoenue COOTBETCTBHUH C UX CTPOCHUEM. | (OPMYJBI UCXOAS M3 Ha3BaHMS BEIIECTBA IO MEXIYHAPOIAHOH WK
HEOPraHUYECKUX TPUBUAJILHON HOMEHKJIATYPE».
BEILIECTB 2. 3agauu Ha pacueT MacCoBOMU J0JU (Macchl) XMMUYECKOTO AJIEMEHTa
(coemnHeHHs1) B MOJIEKYIIE (CMECH).
3. IlpakTuueckue 3anaHus MO KiacCU(UKALKUK, HOMEHKJIAType H
XUMHUYECKUM (OpMylIaM HEOPraHMYeCKHX BEIIECTB PAa3IUYHBIX
KJIACCOB.
4. IlpakTuueckue 3a/laHusl Ha ONPEEICHUEe XUMUYECKON aKTUBHOCTHU
BEUIECTB B 3aBUCMMOCTH BHUJAa XMMHMYECKOHM CBS3M U THUIA
KPHUCTAJUIMYECKOM PEIIETKH.
3.2 [OKO01 |dDusuxo- YcranasauBath 3aBUCUMOCTL | 1. Tect «OcoOEHHOCTH XHUMHYECKHX CBOHCTB OKCHJIOB, KHCJIOT,
OK 02 |xumudeckue (UBUKO-XMMHYECKUX CBOMCTB | OCHOBaHMM, aM(POTEPHBIX TUAPOKCHIOB U COJICH.
OK 04 |cBoiicTBa HEOpPraHMYECKHUX BELIECTB OT | 2. 3aaHMsl Ha COCTaBICHHME YPABHEHMH XWUMHUYECKMX peakUui ¢
HEOPraHUYECKUX CTPOEHHUSI aTOMOB M MOJIEKYJ, | Y4aCTHEM IPOCTBIX M CIOXKHBIX HEOPraHMYECKHX BEILECTB: OKCHJIIOB
BELIECTB a TaKkKe TUIA | METAJJIOB, HEMETAJUIOB U aM(pOTEPHBIX 3JEMEHTOB; HEOPTraHUYECKUX
KPUCTAJTINYECKON PEIETKH. KHCJIOT, OCHOBAaHMH M aM(OTEPHBIX TI'MJIPOKCHIO0B, HEOPraHMYECKUX
COJIeH, XapaKTEPHU3YIOIINX UX CBOMCTBA U CITOCOOBI MOTyUEHHUS.
3. [IpakTuKO-OpHEHTUPOBAHHbBIE TEOPETUUECKNE 3a/1aHNS Ha CBOMCTBA U
MOJIyY€HUE HEOPTaHUYECKUX BEILIECTB
3.3 | OKO01 |Wpentnduxamms |HccnemoBaTh kadecTBeHHbIE | 1. [IpakTHKO-OPUEHTUPOBAHHBIE 3aJJaHUS 110 COCTABICHUIO XUMUYECKUX
OK 02 [HeopraHM4YecKMX |peakiuu HEOPraHMYECKUX |peaklUid C y4acCTHEM HEOPTraHMUYECKUX BEIECTB, UCIOJIb3YEMBIX ISl UX
OK 04 |BemecTtB BEIIECTB. UIeHTU(UKAITIH.

Pa3pnen 4. CtpoeHne U CBOMCTBA OPraHUYeCKHUX BelleCcTB
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Ne OK Pazngen/Tema Pe3yabTar 00y4yeHus Tunbl OEHOYHBIX MEPONIPUATHIH

HcciienoBath cTpOeHHE H CBOMCTBA OPraHUYECKUX BelIeCTB

4.1 |OKO0l1l [Knaccubukamus, |Kimaccudumuponars 1. 3agaHus Ha cOCTaBJIEHUE HAa3BAaHUN OPraHUYECKUX COCAMHEHHH II0
OK 02 |cTpoeHue u OpraHMYECKHE  BEHISCTBA  B|TPHBHAJIBHOM MM MEKIYHAPOIHOW CHCTEMATHUYECKONH HOMEHKIIATYPE.
HOMEHKJIaTypa COOTBETCTBHUH C UX CTPOCHHEM |2. 3ajaHus Ha COCTaBJCHHUE IMOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
OpPraHUYECKUX (bopMyIT OpraHMYECKUX BEIIECTB OT/ICIHHBIX KIIACCOB.
BELIECTB 3. 3amauM Ha omnpejaeneHUue MNpocTerieil QopmMyiabl OpraHU4ecKon

MOJIEKYJIbI, HICXOS U3 3JIEMEHTHOTO cocTaBa (B %).

4.2 [ OKO02 |CsgoiicTtBa YcranaBnuBath  3aBUCHUMOCTH| 1. 3ajaHus Ha COCTaBJICHHE YpPAaBHEHHUH XUMHUYECKHX PEaKIud C
OK 04 |opranunyeckux (U3UKO-XMMHYECKUX  CBOWCTB| y4acTHMEM OpPraHMYECKHX BEIIECTB HAa OCHOBaHMM WX COCTaBa H

OK 07 |coemuHeHunit OPraHWYECKUX  BEIIECTB  OT| CTPOCHUS.
CTPOCHUS MOJICKYII. 2. 3amaHus Ha COCTABJIICHHE YPaBHEHUW XUMHUYECKUX PEaKIUH,

HWINTIOCTPUPYIOIIUX XUMHNYECCKUEC CBOICTBA C YUE€TOM MCXAaHHU3MOB
IMPOTCKAHUA JaHHBIX pCaKHI/Iﬁ M TEHETHUYECKO# CBSI3U OpraHn4CCKuX
BCIICCTB PAa3HBIX KJIACCOB.

3. PacuetHble 3alauu 10 YpaBHCHUAM peaKHI/Iﬁ C YydaCTuem
OpPTraHUYCCKUX BCIICCTB.
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Ne OK Pazngen/Tema Pe3yabTar 00y4yeHus Tunbl OEHOYHBIX MEPONIPUATHIH
43 |OKO02 | Unentudukauus |HccnenoBaTh KaueCTBEHHBIC 1.IIpakTUKO-OpUEHTUPOBAHHbBIE 3aJJaHUsI 10 COCTABICHUIO
OK 04 | opranmueckux peaKIy OPraHuIeCcKUX XUMHAYECKHUX PEaKIUi ¢ y9acTHEM OPTraHUYECKHX BEIECTB, B T.U.
OK 07 | BemecTB, ux COCAMHEHUH OTIEIbHBIX UCTIOIB3YEMBIX JUIS X UACHTU(DUKAIMH B OBITY M IPOMBILIICHHOCTH.

3HAYEHUE U
PUMCHCHHE B
OBITOBOM U
IIPOM3BOJICTBEHH
Ol IeATEILHOCTH
YyeJa0BeKa

KJIaCCOB.

Pa3znen 5. Kunernueckue u TEPMOIMHAMUYCCKHUEC 3AKOHOMEPHOCTH MPOTEKAHUA XUMHYECCKHUX pealclmﬁ

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

51 | OK 01
OK 02
Ok 04

OK 07

CxkopocThb
XHUMHYCSCKHX
peaKuui.
XuMu4deckoe
paBHOBECHE

XapakTepu3oBarthb
KOHI[EHTPALlUU pearupyromux
BEILIECTB U TEMIIEpaTypbl Ha

BIIUAHHUC

CKOPOCTh XUMHUYECKUX
peakuui

XapakTepu3oBaTh  BIIASIHUE
W3MEHEHUS KOHIICHTpAIlu1

BCIICCTB, pCaknuu Cpcabl U
TEMIICpATypbl Ha CMCHICHUC
XUMHUYCCKOT'O paBHOBECH .

HpaKTI/IKO'OpI/IeHTI/IPOBaHHLIe TCOPECTUYCCKUC

3aJaHusd Ha aHallu3

(1)aKTOp0B, BJIMAIONIUX Ha U3MCHCHHC CKOPOCTHU XUMHUYECKOM pCaKiuu.

HpaKTI/IKO'OpI/IeHTI/IPOBaHHLIe 3a/laHUA Ha IMPUMCHCHUC TTPpHUHIMIIA Jle-

IMatenne AJI1  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 PacCTBOPBLI.

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

2. HpaKTI/IKO-OpI/ICHTI/IpOBaHHLIC PACUCTHBIC 3alaHUA Ha JUCIICPCHBIC
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Ne OK Pazngen/Tema Pe3yabTar 00y4yeHus Tunbl OEHOYHBIX MEPONIPUATHIH

OK 07 CHCTEMBI, HCIIOJIb3YeMbIE B OBITOBOM M MMPOU3BOICTBEHHOM
JeSITeIbHOCTH YEITIOBEKA.

IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAepPKaHMe (COJEPKAHUE 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 1eATEeIbHOCTH)
OK 02 |mpou3BOJCTBEHHOM | OBITOBOI U |Bo3MoXHBIE TEMBI KEHCOB:
OK 04 |gesarenpHOCTH MIPOU3BOICTBEHHOM 1. IToremenrue KaMMaTa U BBICBOOOJK/ICHHWE Ta30BBIX THAPATOB CO JTHA
OK 07 |guenmoBeka IeITEILHOCTH  YeJOBEKa C |OKeaHa.
MO3ULU I sKoJIoTHYeCKOH |2. Byayiue Matepuaisl 1yisi IpuOOPOCTPOCHHUS.
0e3omacHOCTH 3. HoBble MaTepHaisl AJisi COJTHEYHBIX OaTapeii.
4. JlekapcTBa Ha OCHOBE PaCTUTEJIHHBIX ITPENapaToB
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